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Based on an analysis of the function of technology finance for green high-quality development, this paper selects 35 basic indicators from the five dimensions of innovation, coordination, greenness, openness, and sharing to construct an Green High-quality Development Index. Moreover, 14 basic indicators are selected from the three dimensions of technology finance resources level, technology finance input level, and technology finance output level to construct a technology finance development evaluation system. Then, using the entropy method, panel data from the period 2000–2020 from China’s 30 provinces was employed to assess the Economic Quality Development Index and the Technology Finance Development Index. The results show that provinces and cities with a good economic development level have a relatively high level of strong economic and technology finance development, including Beijing, Shanghai, and Jiangsu. Moreover, the results reveal a certain gap between different provinces. Multiple regression, static panel regression, dynamic panel regression, the static space Dubin model, the dynamic space Dubin model, and the semi-parametric space lag model were used to test the effect of technology finance on China’s green high-quality development. This study found that technology finance has significantly enhanced green high-quality development of China’s as a whole through a non-linear promotion effect. To better promote green high-quality development, the following measures are recommended: 1) improving the level of technological and financial development, 2) increasing the scale of government expenditures, 3) strengthening infrastructure construction, 4) accelerating the construction of new urbanization, and 5) improving the level of human capital.
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1 INTRODUCTION
The report of the 19th National Congress of the Communist Party of China pointed out that “socialism with Chinese characteristics has entered a new era, and China’s economy has shifted from a stage of high-speed growth to a stage of high-quality development.” China adheres to the new development concept - promoting green transformation in economic development and achieving greater development in green transformation. In the first year of the “14th Five-Year Plan”, green is becoming a bright background for high-quality development. General Secretary Xi Jinping pointed out that green and high-quality development is the organic integration of green development and high-quality development, and the organic integration of new development concepts and high-quality development in terms of scientific connotations, paths and mechanisms. Green development is an inevitable requirement for building a high-quality modern economic system and a fundamental solution to the pollution problem. Green high-quality development emphasizes new development concepts, especially green development to lead economic development, that is, green innovation, coordination, openness and shared development. Green and high-quality development needs to be understood from all aspects of the new development concept. The new development concept is an organic whole, and the five development concepts of green, innovation, coordination, sharing and openness are synergistic relationships that promote and strengthen each other. Green high-quality development includes not only green development, but also the contents of the other four development concepts. Promoting and realizing green and high-quality development is to solve the contradiction between the people’s growing demand for a better life and the unbalanced and insufficient development. The future direction of China’s economic development must give priority to quality and efficiency, and focus on changes in quality, efficiency and dynamics. Therefore, it is of great significance to establish a Green High-quality Development Index evaluation system to measure the level of green development in various regions and the gap between regions.
With the aim of expanding previous studies, this paper explores a new application of the entropy method to measure and promote the development of science and technology finance. To achieve this goal, the present paper constructs a Green high-quality development Index based on five dimensions and uses the entropy method for calculation and analysis, setting a foundation for the subsequent quantitative analysis of the impact of various factors on green high-quality development. Moreover, the level of technology finance development is difficult to measure directly. Therefore, this paper constructs a Technology Finance Development Index based on three dimensions and employs the entropy method to conduct an analysis. The paper offers new insights into the study of technology finance development.
The multiple regression, fixed effects, random effects, system GMM, and spatial Dubin models all show that there is a positive correlation between technology finance and green high-quality development. Thus, developing technology finance plays a key role in promoting green high-quality development. More specifically, the semi-parametric estimation model shows that the green high-quality development of various provinces in China does not have a purely linear relationship with science and technology finance. With the continuous improvement of science and technology finance, the marginal contribution to the China’s green high-quality development is gradually decreasing. At a time when the level of technology finance is low, every increase in this level—even by one unit—will significantly improve the rate of green high-quality development.
2 LITERATURE REVIEW
Bei, (2018), He (2018), Ren and Li, (2018), and Meng and Xing, (2018) have analyzed the meaning of high-quality economic development. It is generally believed that high-quality development is no longer about purely pursuing economic aggregates and economic growth, but that it should focus on the balanced development of an economy, society, and the environment to achieve more efficient, fairer, and more sustainable development. Lu et al. (2019) define high-quality economic development based on four aspects: economic growth, innovative development, ecological civilization, and people’s livelihood development. Liu and Guo, (2020) has established an indicator system for evaluating high-quality economic development based on the five development concepts of innovation, coordination, greenness, openness, and sharing. Zhou et al. (2019), Gong & Zhang (2021), Yang and Zhang (2021) select indicators from multiple dimensions including economic development, structural coordination, innovation drive, open upgrade, ecological civilization, and achievement sharing to employ the High-quality Economic Development Index.
Both the sustainable development theory and the green growth theory originated from the Western academic circles. Jenkins (2002), released EU’s sustainable development strategy begins with the 2001 policy document “Sustainable Europe makes the world a better place: EU strategy for sustainable development”. Sustainability in the EU was revised in 2006 as various external factors changed. The Organization for Economic Co-operation and Development (OECD, 2011) released the Green Growth Indicator System in 2011, proposing a framework including 5 items including economic opportunity, policy response, ecological productivity, green asset base and environmental quality, and 14 topics including green policy response, renewable energy and other 25 indicators. In 2012, on the basis of the Organization for Economic Cooperation and Development (COECD), the Netherlands constructed a green growth indicator system with 34 indicators, mainly including environmental efficiency, natural resource base, living environment quality, policy response and economic opportunity. Guo et al. (2015) constructed an index system of county green development level including three first-level indicators including government policy support, and conducted an empirical study on the green development level of Ningxia County. Based on the actual situation of Yunnan Province, Ma Xing (2018) constructed a green economy development evaluation index system including four first-level direct indicators of resources, environment, society and economic benefits, and 22 second-level indicators such as urban sewage treatment rate. Dou, (2020) constructed a green and high-quality development evaluation index system, and analyzed the green and high-quality development levels of China’s provinces and municipalities from 2012 to 2017.
Berger (2003), Tadesse (2006), Ang (2010), Neff (2003), Zetzsche et al. (2017), Kang (2018), Raghupathi & Raghupathi (2019) have found that with technological advancements, banks can create new business types and improve service levels, resulting in better integration of the entire banking industry. Market-led financial institutions are more conducive to contributing to technological progress.
Some scholars proposed a broader definition of technology finance as a systematic and innovative arrangement of financial tools, systems, policies, and services to promote technological innovation as well as the transformation and development of high-tech industries and entities—e.g., governments, enterprises, markets, and social intermediaries—to provide financial resources for scientific and technological innovation activities. These entities and their behavioral activities in the process of scientific and technological innovation constitute a system. In other words, they make up an important part of the national scientific and technological innovation and financial system. Fang (2010), Xie (2014), Liu, (2017), Kou, (2018) have conducted research on the significance of technology finance, pointing out that technology finance is the product of the integration of technology and financial innovation. Wang, (2015) and Yang et al. (2020) have employed various methods—such as the Malquist index model and projection pursuit model—to construct an evaluation index system to measure technological and financial development.
A few scholars have specialized in the impact of technology finance on high-quality economic development. Han et al. (2018) have analyzed science and technology from a theoretical perspective, focusing on the relationship between finance and high-quality economic development. More specifically, Wang and Gu, (2021) constructed a high-quality development evaluation system based on the five dimensions of innovation, coordination, greenness, openness, and sharing. They then used inter-provincial panel data from China to empirically test the effect of technology finance on China’s high-quality economic development as well as its influential factors.
As described above, theoretical and empirical research on the high-quality development of technology finance and the economy is becoming more abundant. This research has not only laid a solid theoretical foundation for the development of science and technology finance but also provided important insights into its relationship with high-quality development. However, within the context of China’s economy entering a stage of high-quality development, research has remained relatively insufficient regarding the effects of the high-quality development of technology finance. In particular, there has been a lack of empirical system testing, which is not conducive to the application of technology finance to high-quality economic development. Therefore, this paper considers both theoretical and empirical perspectives and systematically discusses the issues related to the high-quality development of technology finance and the economy.
3 MECHANISM ANALYSIS OF TECHNOLOGY FINANCE TO PROMOTE GREEN HIGH-QUALITY DEVELOPMENT
3.1 Theoretical Analysis of Technology Finance to Promote Green High-Quality Development

1) Technology finance promotes economic innovation and development. Technology finance can boost the innovation and development of the economy. Technological finance synergizes the two elements of technological innovation and modern finance. Technological innovation through modern financial services, thereby promoting the development of the real economy. The financing function of technological finance is conducive to increasing corporate innovation financing. The risk management function of technological finance can help prevent and resolve many risks faced in the innovation process. The incentive and supervision function of technological finance can effectively avoid adverse selection and moral hazard problems, improve the probability of enterprise innovation success, and reduce innovation risks. The information identification function of technological finance helps capital flow from inferior projects to high-quality projects and improves innovation efficient.
2) Technology finance promotes coordinated economic development. The development of science and technology finance can further promote the progress of agricultural technology and agricultural modernization, increase farmers’ income, support urbanization, increase rural fixed asset investment, and improve the urban-rural dual structure. At the same time, technology finance development can further enhance the growth of high-tech industries to better optimize the industrial structure. In addition, the development of science and technology finance can better guide investors to invest in upgrading industries. Finally, technological progress can create new types of consumption types, stimulating consumption and regulating the proportion of investment and consumption.
3) Technology finance promotes the economy’s green development. The capital allocation function of science and technology finance can help to better allocate financial resources to enterprises with high technological content and green production, prompting the continuous transformation of “three highs” enterprises and promoting the green transformation of traditional enterprises and the development of new green industries. Technology and finance development can help enterprises to improve production processes, achieve higher levels of energy conservation and emission reduction, engage in green production, and promote the realization of green economic development. Green development plays an important role in energy consumption, energy conservation and sustainable economic development. Such as Sun et al., 2019, Sun et al. (2021).
4) Technology finance promotes economic openness and development. The openness is essential to the economics, Alam and Murad, (2020), Bui and Bui, 2020, Kong et al. (2021) believe that openness is good for economic development. Technology finance development can also promote technological innovation. In turn, technologically innovative countries will use their technological advantages to increase the scale of exports, and technological innovation will bring about transnational technology transfer. The availability of advanced technology is an important factor for companies to invest abroad. Countries with stronger technological advancements are more likely to attract foreign investment. Moreover, technological advantages will produce excess profits, thereby expanding foreign investment.
5) Technology finance promote sharing economic development. Many scholars have studied the sharing economy. They think that sharing economy contributes to economic development. Such as Hamari et al., 2016, Zhang et al. (2018), Roy, (2021). Technology and finance can enable the realization of shared economic development, welfare sharing, and financial sharing. Technology and finance development can produce new economic growth and a broader employment space, providing a material guarantee for the promotion of welfare sharing. At the same time, technology finance supports the continuous innovation of financial products, which can further reduce transaction costs, diversify risks, and improve financial institutions’ profitability. A number of financial institutions have already carried out product innovations to help enterprises realize financial sharing.
3.2 Variables
3.2.1 Explanatory Variables
This paper adopts the Green High-quality Development Index as its explanatory variable, featuring five dimensions: innovation development (innovation input, innovation output), coordinated development (regional coordination, urban-rural coordination, industrial coordination, investment and consumption coordination), green development (green production, green life), open development (open trade, open investment), and shared development (welfare sharing, financial sharing). For this study, 35 basic indicators were selected to measure the Green High-quality Development Index (see Table 1 for details). Innovative development is the driving force for achieving green high-quality development. Meanwhile, a coordinated economic structure is not only a necessary condition for green high-quality development but also the inevitable result of such development. Green development is also an important part of green high-quality development, and open development is required for sustained economic growth. Shared development is another result of green high-quality development. Constructing an indicator system based on the above five perspectives can therefore enable us to comprehensively examine all dimensions of green high-quality development and make a reasonable evaluation of the level of such development.
TABLE 1 | Evaluation system for green high-quality development.
[image: Table 1]3.2.2 Explanatory Variables
Based on the prior research, the indicators from the dimensions of the level of technology financial resources, the level of technology finance input, and the level of technology finance output are selected to construct the Technology Finance Evaluation Index. Table 2.
TABLE 2 | Technology finance evaluation index system.
[image: Table 2]3.2.3 Control Variables
This study’s selection of control variables mainly draws on the research of Pan and Luo, (2020) and Zhou and He, (2020). The following control variables were chosen: government intervention (general budget expenditure/regional GDP), infrastructure (grade road/area), urbanization rate, number of years of education, and proportion of higher education (Table 3 for details). The data was derived from the China Statistical Yearbook.
TABLE 3 | Definition of main control variables.
[image: Table 3]Government expenditure level (GOV) is related to finance as the foundation and key pillar of national governance; thus, it has played a primary role in promoting economic growth, providing public services, regulating income distribution, and protecting the ecological environment. The higher the level of government expenditure, the more conducive conditions for green high-quality development. In other words, the level of government expenditure is directly proportional to the level of green high-quality development.
Infrastructure is the cornerstone of economic and social development, fulfilling a strategic and important role. Thus, infrastructure construction (INF) can better stimulate the endogenous and new kinetic energy of economic development. INF will not only help alleviate the adverse effects of the new pneumonia epidemic and effectively respond to downward pressures on the economy, but it will also help enterprises to respond to challenges as they transform and upgrade themselves. Therefore, INF can effectively help China’s economy achieve high-quality development. Infrastructure construction is also directly proportional to the level of green high-quality development.
For urbanization level (URB), promoting the high-quality development of China’s new-type urbanization is an important way to accomplish the goal of rural revitalization. The report of the 19th National Congress of the Communist Party of China pointed out that China’s economy has shifted from a stage of rapid growth to a stage of high-quality development. Urbanization is the only way to achieve green high-quality development, and urbanization level is also directly proportional to the level of green high-quality development.
The enhancement of green high-quality development is inseparable from the improvement of people’s overall quality of life, and education level is an important factor affecting that overall quality of life. Thus, the higher the level of education (PRO), the stronger people’s innovation consciousness and ability, resulting in more conducive conditions for green high-quality development. Education level is also directly proportional to the level of green high-quality development.
3.3 Entropy Method
This paper adopts the entropy method to calculate the Green high-quality development Index and Technology Finance Development Index. The entropy method is widely used, such as Zhang & Wang, (2019), Jiang et al. (2020).
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In the above formula, [image: image] is the actual index value, [image: image] is the standardized value, [image: image] is the year, [image: image] is the specific index item, [image: image] is the maximum value of the [image: image] index item, and [image: image] is the minimum value of the [image: image] index item.
Calculate the proportion of the [image: image] index value for the [image: image] year:
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In the above formula, [image: image] is the proportion of the [image: image] index value in the [image: image] year after standardization, [image: image] is the total number of years, and [image: image] is the standardized index value.
Calculate the entropy value of the [image: image] index
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In the above formula, ensure that [image: image] when determining the [image: image] value, [image: image]
Calculate the entropy redundancy of the [image: image] index:
[image: image]
Then, calculate the weight of the [image: image] index:
[image: image]
Finally, calculate the comprehensive evaluation score:
[image: image]
In the above formula, [image: image] represents the comprehensive index of the subsystem in the [image: image] year, while [image: image] represents the standardized index value.
3.4 Model Setting
3.4.1 The Impact of Technology Finance on Green High-Quality Development Based on Panel Regression
After employing the multiple regression model to analyze the green high-quality development of technology finance, this study adopted the panel regression model to analyze the relationship between technology finance and green high-quality development.
First, this paper establishes a static panel regression model; then, considering that green high-quality development is a dynamic process with endogenous problems, a system GMM model for research was further established. The specific model is presented below.
Static panel regression model:
[image: image]
Dynamic panel regression model:
[image: image]
[image: image] represents the explanatory variables, [image: image] represents green high-quality development, [image: image] and [image: image] represent the regression coefficient, [image: image] represents the Technology Finance Development Index, [image: image] represents the level of government expenditure, [image: image] represents infrastructure construction, [image: image] represents the urbanization level, and [image: image] represents the education level.
3.4.2 The Impact of Technology Finance on Green High-Quality Development Based on Spatial Panel Regression
After identifying a significant spatial correlation between the China’s green high-quality development and the Technology Finance Development Index, the spatial effect between high-quality development and the development of technology finance cannot be ignored. Therefore, it is necessary to further employ the space measurement method to derive in-depth results. The form of the static space model is detailed below.
[image: image]
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Here, [image: image] represents the individual effect, [image: image] is the time effect, [image: image] is the spatial regression coefficient, [image: image] is the spatial auto-correlation coefficient, [image: image] represents the regression coefficient, [image: image] is the spatial weight matrix, and [image: image] and [image: image] represent the error term.
Typically, spatial measurement models are divided into the following three types: spatial error model (SEM), spatial auto-regressive model (SAR), and spatial Dubin model (SDM).
The SEM model only contains the spatial autocorrelation of the error term, which is expressed in the formula:
[image: image]
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The SAR model usually contains the spatial autocorrelation term of the explained variable, which is expressed in the formula:
[image: image]
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Beyond the limitations of the SAR model, the SDM model adds an explanatory variable spatial autocorrelation term, which is expressed in the formula:
[image: image]
[image: image]
This paper selected a specific model through the LM test, Hausman test, Wald test, and joint significance test.
As mentioned above, when studying China’s green high-quality development, the endogenous problem cannot be ignored. Thus, this paper further adopted the dynamic spatial regression model to conduct research.
The form of the dynamic space model is as follows:
[image: image]
[image: image]
In the above analysis, we only considered the linear relationship between financial technology and China’s green high-quality development. It is necessary to examine the nonlinear relationship between technology finance and green high-quality development. This paper employed the semi-parametric space lag model to study the non-linear relationship between technology finance and green high-quality development.
[image: image]
[image: image] represents the space lag utility coefficient, and [image: image] is the non-parametric part.
4 EMPIRICAL ANALYSIS
4.1 Data Selection and Processing
As its object of study, this paper adopted panel data from 30 provinces, autonomous regions, and municipalities in China (excluding Tibet, Hong Kong, Macau, and Taiwan). The data was derived from the “China Statistical Yearbook”, the “EPS Database”, and the “China Science and Technology Statistical Yearbook”. The data for 2020 was obtained through forecasting, and any individual missing data was supplemented via the trend repetition method. Table 4 presents the data’s descriptive statistics.
TABLE 4 | Descriptive statistics of variables.
[image: Table 4]As Table 4 shows, the standard deviation of each variable is not overly large, indicating that there is a certain gap between variables in each region; however, that gap is not particularly prominent. It can also be seen from the maximum and minimum values of each variable that there is a certain gap between each variable across different years.
4.2 Calculation Results of China’s Green High-Quality Development
Table 5 and Figure 1 present the Green High-quality Development Indexes of China’s provinces and cities. In 2020, the economic development of various regions was affected to a certain extent by the new pneumonia epidemic. Therefore, when ranking the Green High-quality Development Indexes of various regions, we took 2019 as an example.
TABLE 5 | Green High-quality Development Index of various provinces and cities in China.
[image: Table 5][image: Figure 1]FIGURE 1 | Green high-quality development Index of various provinces and cities in China.
A certain gap was identified in the Green High-quality Development Index of various regions in China. Guangdong Province ranked first with an Green High-quality Development Index of 0.5758 in 2019, while Xinjiang ranked 30th with an Green High-quality Development Index of 0.22 in 2019. Clearly, there is a significant gap between Guangdong and Xinjiang. The Green High-quality Development Index of various provinces and cities exhibited a steady upward trend as a whole from 2000 to 2020, which is consistent with the actual conditions of steady green economic growth over the past 20 years.
The calculation results reveal that three places—Guangdong, Jiangsu, and Beijing—rank in the top three in terms of the Green High-quality Development Index. These three places are also major centers of economic development. Xinjiang, Qinghai, Ningxia, and other provinces rank relatively low on the Green High-quality Development Index over the years. The findings indicate that the level of green high-quality development has a positive relationship with regional economic development. In addition, there is a disparity in the economic development of China’s eastern, central, and western regions1. A disparity in the Green High-quality Development Index of these regions is also obvious: Eastern region > Central region > Western region.
4.3 Measurement Results of the Technology Finance Development Index
Table 6 and Figure 2 displays the Technology Finance Development Index of various provinces and cities in China from 2000 to 2020. The findings reveal that Beijing, Guangdong, and Shanghai rank in the top three for 2019 and other years. Moreover, these regions’ level of green high-quality development was also found to be in a leading position.
TABLE 6 | Technology Finance Development Index of various provinces and cities in China.
[image: Table 6][image: Figure 2]FIGURE 2 | Technology Finance Development Index of various provinces and cities in China.
As the capital of China, Beijing has accumulated a wealth of economic and various forms of human resources. Furthermore, many leading financial institutions, industry leaders, and high-tech companies have their headquarters in Beijing. Overall, Beijing is characterized by a strong atmosphere for the development of technology finance. Beijing is home to the most universities in China, and it is a city that employs a wide range of talent across many fields every year. The influx of talent is a major reason behind the acceleration of Beijing’s technology and finance development. In other words, Beijing is China’s economic, cultural, and technological development center. Its comprehensive strengths provide a solid foundation for the development of technological finance.
Meanwhile, Guangdong Province’s GDP in 2020 was 1,107.094 billion yuan. A province with strong economic development, Guangdong is located at the center of the Pearl River Delta. As the youngest city in Guangdong (and across the whole country), Shenzhen has developed significant economic resources. Many technology-based companies have settled there, making Shenzhen an innovative city. When it comes to technology and finance, Guangdong’s development in these areas is driven largely by Shenzhen.
As the third highest-ranking city, Shanghai features strong transportation development. Shanghai is an international financial center with a globally strategic position. China regards Shanghai as a window into the world, and the world often regards Shanghai as a doorway into China. The government’s support for Shanghai’s technology finance development is thus very strong. Additionally, Shanghai’s economic development advantages have attracted a significant talented workforce in the fields of technology and finance. Shanghai is also characterized by good educational resources. Many financial companies and innovative financial leaders have settled in Shanghai. Shanghai’s economic development is open and inclusive, with a strong financing environment, numerous financial institutions, and abundant resources. In sum, Shanghai’s technology and financial development is robust.
Beyond Beijing, Guangdong, and Shanghai, regions such as Guizhou, Jiangsu, and Chongqing also exhibited relatively high levels of technology finance development. Although Guizhou’s overall economic development level is not very high, more attention has been paid to technology finance investment in recent years in this city. Jiangsu is in an important location on the Yangtze River Delta, and it is home to many financial institutions and enterprises. Thus, its economic development level is one of the highest in the country.
As a municipality directly under the central government in southwest China, Chongqing is an important economic center. As a strategic fulcrum for the development of the western region, Chongqing has attracted abundant funding, talent, and enterprises. Consequently, Chongqing’s technology finance has developed rapidly.
The overall level of technology finance development in the three northeastern provinces is relatively low. These three provinces have suffered from a significant loss of talent in recent years. Additionally, given these provinces’ old industrial base, the development of financial institutions has been relatively weak. There has been a lack of investment in funding and resources for technology finance development, resulting in a relatively low overall level of such development in the three northeastern provinces.
The level of technology finance development in the central and western regions is lower than in the eastern regions. The level of economic and financial development in the central and western regions is insufficient to meet the demand for innovation, the technological infrastructure is imperfect, there is a lack of high-end technological talent, the technological market is immature, and the technological and financial ecological environment is still incomplete. All of these factors weaken the high-quality development of technological finance in these regions.
Overall, the level of technology finance development in China’s provinces and cities has exhibited a rising trend from 2000 to 2020. This trend is closely related to China’s various economic policies. Along with its economic development, China continues to encourage innovation, develop the financial market, and provide financial support and resources to technological innovation enterprises. Under the strategy of revitalizing the country through science and education and strengthening the country through abundant talent, the amount and quality of financial support for technological innovation has continuously increased. In sum, China’s technology finance development is in a stage of steady progress.
4.4 The Impact of Technology Finance Development on Green High-Quality Development Based on Multiple Regression and Panel Regression
Table 7presents the study’s findings regarding the impact of technology finance development on green high-quality development through multiple regression analysis, static panel regression analysis (fixed effects and random effects), and the system GMM model regression analysis.
TABLE 7 | Regression analysis results.
[image: Table 7]The results of multiple regression and static panel regression analyses reveal that technology finance development has an obvious positive impact on green high-quality development. Control variables such as government expenditure level, infrastructure construction, urbanization rate, and education level also have a positive impact on green high-quality development, which is consistent with the theoretical analysis.
Moreover, the system GMM analysis shows that the p values of the Hansen test and Arellano-Bond in the system GMM estimation are both greater than 0.1 after the residual error is tested. The p value represents the lowest probability level of mistakes made by rejecting the null hypothesis; thus, the null hypotheses of “all instrumental variables are valid” and “all disturbance items have no autocorrelation” cannot be rejected. In other words, the model passed the correlation test and its estimated empirical analysis result is effective. The system GMM model analysis reveals that the development of technology and finance not only has a positive impact on the overall index of green high-quality development, but also that the control variables—including infrastructure construction, urbanization rate, and education level—have a positive impact on such development.
4.5 Regression Results of Spatial Measurement of the Impact of Technology Finance Development on Green High-Quality Development
For this study’s theoretical analysis, we tested commonly used spatial measurement models to identify the most appropriate one. First, we employed the LM test to determine whether to use the SEM model or the SAR model. If the test finds both models to be suitable, we must consider the SDM model. Then, we must evaluate the model through the Wald test and likelihood ratio test (LR). After selecting one of these models, a Hausman test must be done to determine whether to use a fixed effects model or a random effects model. For spatial measurement, a joint significance test must also be performed. The joint significance test can help to determine whether to use an individual fixed-effect model or a time-fixed-effect model. The study’s empirical results are shown in Table 8.
TABLE 8 | Testing of spatial measurement models.
[image: Table 8]From Table 8 we can see that The LM test found that Spatial Doberman model should be used Based on the results of Hausmann’s test, a fixed-effects model was constructed. Finally, a joint significance test was performed. Therefore, we decided to use the double fixed effect model.
The results of the static space Dubin model and the dynamic space Dubin model as presented in Table 9 reveal that technology finance development can promote the green high-quality development of various provinces and cities in China. More specifically, the regression results of the static space Dubin model show that when China’s technology finance level increases by 1%, China’s Green high-quality development Index will increase by 0.17%. At the same time, the results of the dynamic space Dubin model show that the endogenous problem in China’s green high-quality development cannot be ignored. First-order lagging green high-quality development has a strong positive effect on the current level of green high-quality development, and it is significantly different from 0 at the 1% significance level. Meanwhile, the regression results of the dynamic space Dubin model suggest that technology finance also has a significant positive effect on green high-quality development with a regression coefficient of 0.063, which is significant at a significance level of 1%. However, whether a static or dynamic spatial Doberman model is adopted, only the static relationship of technology finance to China’s green high-quality development is considered. Thus, the nonlinear dynamic relationship between the two must be studied in greater depth using the semi-parametric spatial lag model.
TABLE 9 | Spatial regression results.
[image: Table 9]The results of the non-parametric spatial lag model in Table 8 and Figure 3 reveal the absence of a purely linear relationship between the green high-quality development of China’s provinces and technology finance, and that technology finance has a significant non-linear impact on green high-quality development. Figure 3 displays the derivative graph of China’s green high-quality development on technology finance, showing the degree to which China’s green high-quality development has increased due to a 1% increase in technology finance. Figure 3 clearly shows that along with the continuous improvement of technology finance, the marginal contribution to China’s green high-quality development has exhibited a gradual decline. When there is a low level of science and technology finance development, every increase in the level of such development will have a significant effect on green high-quality development. This reflects China’s current reality, as the country is in a critical period of transition from traditional finance to technology finance. Currently, the level of technology finance is still in its infancy. At this stage, improving the level of technology and finance will play a vital role in China’s green high-quality development; therefore, we must identify other important factors that can contribute to this improvement.
[image: Figure 3]FIGURE 3 | Derivative graph of green high-quality development to technology finance.
5 CONCLUSIONS AND POLICY RECOMMENDATIONS
This study employed the entropy method to measure China’s Green high-quality development Index and Technology Finance Development Index. The results show that there is a gap between the Green high-quality development Index and the Technology Finance Development Index in various regions. Moreover, Technology finance has significantly promoted China’s green high-quality development. Additionally, government expenditure levels, infrastructure construction, urbanization rate, and education level all have a significant positive impact on green high-quality development. Based on its findings, the study proposes the following policy recommendations.
5.1 Improving the Level of Technology and Finance Development in Various Regions to Promote Green High-Quality Development
Our empirical analysis revealed that there is a significant positive correlation between the level of technology finance development and green high-quality development. Therefore, it is important to increase technology investment, improve the financing system, and raise the level of technology finance development. Financial investment methods must be innovated and various industry guidance funds must be allowed to play a significant role. Other strategies include optimizing the structure of funding sources for technology finance, accelerating the development of venture capital, and improving the ecological environment and enhancing the efficiency of technology finance. It will be important to continuously improve the level of economic and financial development to establish a solid foundation for technology finance development, as well as expanding the level of information and communication construction, capital flow, industry-university-research cooperation, and technology transfer. Education investment must be strengthened and innovative talent must be nurtured as the total investment in scientific and technological resources is increased. It would be beneficial to build a full-scale technology market trading platform to provide services such as technology property rights transactions, intellectual property evaluation, and equity custody transfer. Additional strategies include adjusting the strategic layout of financial investment in science and technology; enhancing independent innovation capabilities; increasing support for basic, strategic, and original research; improving China’s overall level of scientific discovery, technological invention, and industrial innovation; and establishing a system of continuous innovation to sustain a long-term momentum for enhancing green high-quality development.
5.2 Increasing the Scale of Government Expenditures to Promote Green High-Quality Development
This strategy focuses on implementing a proactive fiscal policy to stimulate economic growth. To achieve green high-quality development, we must appropriately increase the scale of government fiscal expenditures. Of course, this expansion should not be done blindly, and it is particularly important to clearly define the boundary between the government and the market. The government and the market should stand in their respective positions and develop their individual strengths to complement each other’s advantages and avoid competition.
5.3 Increasing Investment in Infrastructure to Promote Green High-Quality Development
The study’s empirical analysis revealed that infrastructure construction has a positive role in promoting green high-quality development. Infrastructure development plays an indispensable role in a country’s economic development. Infrastructure construction is the driving force behind economic development, significantly contributing to the growth of the national economy. Therefore, it is critical to increase infrastructure investment and improve infrastructure conditions and services to enhance the economic development environment, which will better support green high-quality development.
5.4 Speeding up the Progress of New Urbanization to Promote Green High-Quality Development
The construction of a new type of urbanization must rely on the solid foundation of the real economy, and industrial development is key to revitalizing the real economy. Promoting the coordinated progress of industrial development and the construction of new urbanization is conducive to the urbanization of the agricultural population, thereby improving the quality of urbanization and realizing the goal of new urbanization with people at its core. Presently, China’s economy is shifting to a stage of high-quality development; thus, transforming and upgrading the industrial structure is an important task for updating the country’s economic development mode. To this end, strategies might include taking full advantage of the opportunity to transform the industrial structure and attracting social capital to play a role in industrial planning, industrial cultivation, construction, operation, etc.
While ensuring the coordinated development of industries and new urbanization types through institutional mechanisms, it is also important to create new jobs and provide a sustained and stable driving force for new-type urbanization.
5.5 Improving the Level of Human Capital to Promote Green High-Quality Development
Human capital refers to a form of capital that is embodied in people, often defined as the sum of production knowledge, labor and management skills, and individuals’ health status. The relationship between human capital and economic development is complementary and mutually reinforcing. In general, a country’s level of economic development as a whole determines the level of investment in and accumulation of its human capital. Moreover, the status of human capital has a negative effect on all aspects of economic society. Therefore, we must reform training methods to support talented workers; in particular, it is important to improve the “production, study, and research” training approach so that workers can develop through a first-class learning and scientific research environment. The talent selection system must also be upgraded as workers’ innovation and creativity are fostered to the greatest extent. Finally, we must provide a first-class platform and sufficient policy support for workers to engage in entrepreneurship and innovation, fully contributing to economic and technological advancement.
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