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Financial resource allocation comprises the efficiency of credit resource

allocation and the savings-investment transformation rate. Based on the two

aspects, the relationships between the efficiency of financial resource

allocation and green economic development are empirically tested using

China’s panel data from 2000 to 2019 within the spatial Durbin model. The

empirical results show that the efficiency of credit resource allocation in China

is low, and the flow of credit resources causes a siphon effect. At the same time,

the existing savings stock does not form a real credit resource. The empirical

results of regional tests show that the allocation efficiency of credit resources in

the eastern region is low, and negative externalities exist. The allocation

efficiency of credit resources in the central and western regions has a

driving effect on the development of the green economy in the region, but

there also exist negative externalities. There are positive externalities in the

conversion rate of savings and investment. The findings of this study indicate

that China is still driving the development of the green economy through the

expansion of the total financial scale. The economic benefits of improving the

efficiency of financial resource allocation have not been proven.
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1 Introduction

After the 2008s international economic crisis, the United Nations launched the Global

Green New Deal and Green Economy Plan to adopt the green economy (GE) and green

new deal as a response to the dual challenges of the financial crisis and climate change

(UNEP, 2011). Some other developed countries, such as the United States, the

United Kingdom, France, Germany, South Korea, and Brazil, have also regarded the

green economy as a new engine for economic revitalization since then (Webster and

Ayatakshi, 2013; Mark and Mark, 2009). Similarly, China has also carried out a series of

strategic deployments and practical actions in response to GE’s development. For

example, the 18th CPC National Congress has clearly raised tasks about green
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development and ecological civilization to promote green

economic development. The 19th CPC National Congress has

further stated to adopt the strictest ecological and environmental

protection system and form a green development way. In the four

trillion investment plan in 2008, the funds for energy

conservation, greenhouse gas emission reduction, and

environmental engineering projects reached 210 billion yuan,

accounting for 5.25% of the total investment in the plan (Cai

et al., 2011; Dulal et al., 2015). According to data from the

National Bureau of Statistics, China’s total investment in

environmental pollution control in 2020 has reached over one

trillion yuan, accounting for 1.0% of the year’s GDP. Compared

with the number in 2000, it has increased nearly ten times.

In addition, in order to promote green development, China

has promulgated a series of green financial policies to guide the

flow of funds from traditional industries with high material

consumption and high pollution emissions to green

agriculture, green manufacturing, green services, and green

consumption. For example, in 2015, the Chinese government

established a green financial policy system to provide policy

guidance for green development. The CSRC also issued a related

policy to support the development of green bonds in 2017. In

2021, the State Council of China (SCC) issued the Guidance on

Accelerating the Establishment and Improvement of Green,

Low-carbon, and Circular Systems for Economic

Development, which stressed that the development of green

finance is a necessary prerequisite for achieving green

development goals. “Greening China’s Financial System

Synthesis Report” points out that from 2015 to 2020, China

will need to invest 17.4 trillion yuan in developing green finance,

with an average annual investment of about 2.9 trillion yuan. It

means that the funds needed for green finance development

account for more than 14% of the national fiscal revenue. It can

be seen that green finance plays an important role in improving

environmental governance.

GE is a new concept of economic development based on

sustainable development, dedicated to reducing ecological and

environmental risks and improving the quality of economic

development. In 1989, British environmental economist

Pearce first proposed GE’s concept and believed that GE is

based on social and ecological conditions to establish an

affordable economy. Subsequently, many studies have been

carried out around the definition of GE’s connotation (Lv

et al., 2021; Loiseau et al., 2016; Merino-Saum et al., 2020),

the evaluation and measurement of indicators (Merino-Saum

et al., 2018; Wang et al., 2018; Pan et al., 2019), the antecedents of

impact (Shah et al., 2016; He et al., 2019; Hafner et al., 2020;

Mealy and Teytelboym, 2020), and the effect of impact (Oliveira

et al., 2013; Park and Page, 2017; Lee and Lee, 2022). As an

emerging industry, GE has the inherent characteristics of

vulnerability and investment. Compared with the traditional

industrial economic model, GE has a larger industrial system,

a more complex enterprise structure, a more capital investment,

and a longer production cycle, which needs much financial

support and relevant supporting services to promote its

reform and development. In order to promote GE’s

development, the financial industry has introduced the

concept of green finance as the sum of financial elements

which could help the traditional industries to develop as green

industries. Under the institutional arrangements, green finance

guides the flow of funds from the traditional industries with high

material consumption and high pollution emissions to the green

industries, such as green agriculture, green manufacturing, and

green services with less energy consumption and pollutants.

Whether greening and upgrading the existing industrial

structure or actively developing environmentally friendly

green industries, any economic and social activity is

inseparable from the support of the financial system.

Considering this issue, Lin, 2016 believes that to achieve GE’s

sustainable development, the government needs to carry out

comprehensive governance by adjusting energy and industrial

structures, greening production and consumption patterns, and

optimizing pollution control methods. It can be inferred that

GE’s development could be boosted by green finance and

relevant resources and tools.

Although the research literature on GE is abundant, few

studies focus on the impact of financial resources on GE. In the

field of environmental finance, the existing literature is mainly

limited to the construction of the green development model of

the financial system itself or the discussion of the relationship

between green credit and the environment (e.g.,Cui et al., 2020;

Jalil and Feridun, 2011; Tamazian and Rao, 2010; Su et al., 2022).

It fails to combine financial resource allocation with green

economic development. The financial resource theory believes

that finance is a scarce resource that allocates all resources

through its allocation (Bai, 2003). Jones (2011) believes that

introducing resource allocation in the study of economic growth

theory is the most important progress in recent years. Due to the

scarcity of resources, the efficiency of resource allocation in

economic activities has become an essential factor in

determining the speed of economic growth. Therefore,

discussing GE’s development from the financial resource

allocation efficiency perspective is of greater practical

significance. In addition, the previous literature on finance

and economic growth mainly used the traditional financial

development theory as the framework to study the impact of

currency and markets on economic growth, thus ignoring the

spatial allocation of financial resources (Tang, 2014), namely,

financial resources not only affect the local economy

development (Greenwood et al., 2013), also affect the

surrounding region’s economy (Ye et al., 2018), that is, the

spillover effect. To fill the research gaps, we firstly discuss the

impact of financial resource allocation efficiency on the

development of the green economy from the perspective of

financial resource allocation theory and proposes the analysis

framework. Second, we use the spatial econometric model to
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study the impact mechanism of financial resource allocation

efficiency on green economic development.

This paper provides some contributions to the related

literature on financial resources and the green economy. At

first, we discuss the mechanism of green economic growth

from the perspective of financial resources. In the traditional

financial development theory, money and market are usually

used to construct the theoretical analysis framework to analyze

the impact of finance on economic growth without considering

the resource attribute of finance. The paper, relying on the theory

of financial resources, focuses on the impact of the allocation

efficiency of financial resources on the green economy, which is

conducive to enriching the related theoretical research of

financial resources. Secondly, we focus on the externality of

financial resource allocation efficiency. Different from the

existing literature on the relationship between finance and

economic growth, we fully consider the effect of spatial factors

on the allocation efficiency of financial resources. Therefore, the

research conclusion is more in line with reality and improves the

application value of the research conclusion.

The rest of the paper is organized as follows. In Section 2, we

represent the literature review and thus provide the analysis

framework of mechanisms between green finance and the green

economy. In Section 3, the econometric model is set, and the

selection of related variables and data sources are introduced.

The analysis process and the results are presented in Section 4.

Moreover, in Section 5, the heterogeneity tests are further

provided. The implications of the findings are included in

Section 6.

2 Literature review and mechanisms
analysis

2.1 Financial resource allocation efficiency
and economic growth

Although there is little literature on the relationship between

the efficiency of financial resource allocation and GE, there is a

consensus that financial development could promote economic

growth (Hassan et al., 2011; Valickova et al., 2015; Aziz et al.,

2022). The financial resource allocation efficiency is reflected in

whether financial resources can be put into sectors that can

significantly drive the growth of the real economy through

financial intermediaries and financial markets (Ahmed, 2013).

Since the scale of finance cannot expand indefinitely, the best way

to ultimately drive economic growth is to improve the efficiency

of financial resource allocation, which also means that the

efficiency of financial resource allocation determines the

quality of economic growth. Since the open-up and reform

policy had been adopted, China’s economy has experienced

rapid growth, but there are relatively severe financial resource

allocation imbalances and low efficiency of resource allocation,

making the role of financial development in driving economic

growth questioned in China. Existing research believes that the

differences in the initial conditions of financial development and

financial policies in various regions have led to differences in

financial efficiency, resulting in unbalanced economic

development (Zhang et al., 2012). The allocation and flow of

financial capital between regions will also affect regional

economic growth. In areas with low levels of financial

development, the capital support for environmental protection

investment is also limited, thereby inhibiting GE’s development.

Financial agglomeration can optimize the allocation of regional

resources, improve the technical level, and promote the

upgrading of the industrial structure, thereby promoting the

development of the green economy. Therefore, there is a natural

connection between the allocation of financial resources and the

green economy.

2.2 Effects of finance on green economy

Green economic development is a branch of sustainable

economic development centered on the coordinated

development of ecology and economy. It stresses the

importance of resource bear capacity and environmental

capacity of economic growth and helps resource conservation

and environmental friendliness. Therefore, green economic

development requires various ways and methods to achieve

higher economic output with less resource input while

reducing the environmental pollution. Since the efficiency of

financial resource allocation is the result of financial

development, when discussing the mechanism by which the

efficiency of financial resource allocation affects GE’s

development, it can be analyzed under the framework of

financial development and GE’s development. As the core of

the modern economy, finance can influence GE’s development

through scale, allocation, innovation, and supervision effects.

Therefore, we will discuss how finance affects GE’s development

from the following four aspects.

2.2.1 Scale effect
The scale effect of capital can stimulate economic growth and

reduce environmental pollution by affecting enterprises’ capital

accumulation and improving resource utilization efficiency. This

is because an efficient financial system can help reduce

enterprises’ external financing, information, and transaction

costs, thereby boosting firms’ growth. On the other hand, the

developed financial market can provide sufficient external capital

for firms and ensure that investors can obtain information about

enterprises’ investment and financing decisions (Claessens and

Laeven, 2003). The environmental performance of listed

companies will increase the market price of their stocks

(Castro et al., 2021). This is because the environmental

performance of listed companies can signal transparency in
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corporate operations and play a positive role in investor

responses (Zhang et al., 2022). The institutional theory also

believes that companies will improve the quality of external

environmental information to gain legitimacy (Ren et al.,

2020). Therefore, a perfect stock market will prompt

companies to increase their environmental protection

investment, thereby helping reduce corporate pollution

emissions. In addition, the scale effect of financial

development can also improve the efficiency of energy use

and resource allocation, thereby reducing energy consumption

and pollution emissions. The financial liberalization and opening

can attract high-quality foreign investment and high-quality

R&D investment to promote technological progress, which

affects the dynamic performance of the environment. On the

other hand, financial intermediaries can also facilitate the flow of

corporate resources towards environmentally friendly projects

and identify the best technology for product production

(Tamazian and Rao, 2010).

2.2.2 Allocation effect
The effect of resource allocation refers to the improved

resource allocation in investment through the financial system

(Graff and Karmann (2006)). Graff and Karmann (2006) believe

that the allocation effect mainly causes the promotion of financial

activities to economic growth. In other words, financial activities

drive economic growth by increasing the efficiency of capital

accumulation and allocation. In market economic behavior, the

financial sector usually acts as an intermediary between the

owners and users of funds. Financial development can

improve the efficiency of resource allocation by reducing the

information acquisition cost. With the improvement of financial

development, financial intermediary plays an increasingly

prominent role in reducing information asymmetry. Under

the influence of market competitiveness, the capital can flow

from low-efficiency enterprises and departments to high-

efficiency enterprises and departments to realize the rational

allocation of capital (Wurgler, 2000). Reallocating the capital via

financial intermediaries and financial markets and inputting

more limited resources into regions or actors with higher

productivity and output growth rates can improve the

resource utilization efficiency of the entire society in regions.

The cross-regional allocation of financial resources leads to

industrial economy clustering at the spatial level.

2.2.3 Innovation effect
The financial innovation effect means that the financial

system can realize long-term development by innovating

financial models, tools, ideas, and other means. As a bridge

between the financial industry and the environmental industry,

green finance seeks financial innovation to seek the path of

environmental protection. Its primary purpose is to solve the

problems of global environmental pollution and climate change

through the optimal combination of financial instruments and

financial products and achieve economic, social, and

environmental sustainability development (Ding et al., 2020;

Ibrahim and Vo, 2021). Moreover, green finance can pool

funds and guide the flow of funds to promote industrial

restructuring. Driven by green finance, various resources flow

to green industries, realizing the economies of scale of green

industries and enhancing their long-term competitiveness. In

addition, the innovation of financial models and tools is

conducive to the flow and reorganization of commodities,

labor, and technology in different regions, which is of great

significance for improving the efficiency of financial resource

allocation. As a result, green finance could promote industrial

integration, effectively break the restrictions of industries and

regions, and improve the market transaction system.

2.2.4 Supervision effect
The supervision effect refers to the supervision, management,

and control of the financial system of the enterprises through the

related supervision platforms. On the one hand, through

standardized and mandatory environmental information

disclosure, the stock market encourages more external

investors to supervise the listed companies, thus reducing the

energy consumption of enterprises. On the other hand, the stock

market can also reduce enterprises’ agency and governance costs

through contract incentives to improve companies’ capital

utilization efficiency and business performance. Banks are the

main channel of enterprises’ debt financing, and it has absolute

advantages in obtaining information about enterprises’

operation, management, and financial status. Therefore,

financial intermediaries can better play their supervisory role

as “large creditors” to minimize regulatory costs and mitigate the

hitchhiking effect.

3 Methods and data

3.1 Model settings

In the spatial econometric models, the spatial economic units

do not exist in isolation but interact with the neighboring

economic units in space through various connections,

showing spatial dependence and spillover characteristics in

geography. For example, improving the allocation efficiency of

financial resources (FRAE) in one region will attract financial

resources from other regions, thus spatially affecting the region’s

green economy. Similarly, the behavior of GE may be observed

and imitated by other regions. Therefore, the spatial econometric

model would be preferred to investigate regional interactions.

Currently commonly used spatial econometric models

mainly include the Spatial Lag Model (SLM), the Spatial Error

Model (SEM), and the Spatial Durbin Model (SDM) (Anselin,

2003). Different spatial econometric models are based on

different assumptions of spatial conduction mechanisms, and
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their economic implications are also different. The SLM model

assumes that all dependent variables will impact the economy of

other regions through spatial interactions, and the impact is

independent of the indirect effects of exogenous variables such as

initial conditions and control variables (Liu et al., 2018). The

SEM model assumes that the cause of the spatial dependence of

the dependent variable is the result of the random error shock

between regions, and its spatial effect is mainly conducted

through the error term (Anselin et al., 2008). The SDM model

considers the above two types of spatial conduction mechanisms

simultaneously and considers the spatial interaction; that is, the

development of a regional green economy is not only affected by

the local region (Elhorst, 2003; LeSage and Pace, 2009). The

influence of independent variables will also be affected by GE’s

development in other regions and independent variables.

Given that different spatial econometric models could

indicate different economic meanings, this paper adopts the

following strategies to obtain a suitable spatial econometric

model. First, the selection fixed effect is determined by

Hausman’s test. Then, the LM and Robust LM tests are

performed to investigate whether the model has a spatial error

and spatial lag characteristics. The test results show that LM-lag,

Robust-LM-lag, LM-error, and Robust-LM-error are 355.253,

47.431, 343.05, and 449.367, respectively, all of which passed the

1% significance level test, indicating that the model has the

characteristics of both spatial error and spatial lag. Finally, the

LR andWald tests judge whether the SDMmodel is optimal. The

test results find that the Wald-Spatial-lag, LR-spatial-lag, Wald-

spatial-error, and LR-spatial-error are 97.378, 41.746, 54.494, and

61.902, respectively, and all passed the 1% significance level,

indicating that SDM does not degenerate into SLM or SEM, and

it is the optimal model. To summarize, we choose the two-way

fixed-effect SDM for the empirical testing. Referring to the model

setting in Elhorst (2014a), the general form of SDM is:

yit � ρωijyit + βXit + δωijXit + μi + γt + εit (1)

Where yit is the explained variable; Xit is the explanatory variable

matrix; ω is the spatial weight matrix; ρ is the spatial lag term

coefficient of the explained variable; β is the regression coefficient

of all explanatory variables; ωijXit represents the spatial lag of all

explanatory variables, which the parameter is δ, which represents

the explained variable constructed with the point mean of

adjacent spatial observation units; μi is the individual effect of

region i; γt is the time effect; εit is the spatial error term that obeys

an independent distribution.

3.2 Spatial weight setting

There are three common spatial weight matrices in the

existing research (Anselin, 1988): 1) The spatial 0-1 matrix

(w1) sets the weights according to whether they are

geographically adjacent. Geographically adjacent areas are set

as 1, and 0 otherwise. 2) The spatial geographic distance matrix

(w2) indicates that the inter-regional performance dependency

and radiation effect are proportional to the geographical distance.

Therefore, the weight is generally set according to the inverse of

the geographical distance between the two regions. That is, the

main diagonal elements are all 0, and the non-main diagonal

elements are the reciprocal of the geographic distance between

the two regions. 3) Ethe economic distance spatial weight matrix

(w3) reflects that the regional economic differences will affect the

spatial radiation effect between the regions, and the impacts are

different. The impact of the developed regions on the backward

regions is stronger than the latter’s impact on the former.

Therefore, both effects of geographic and economic elements

need to be considered when setting the model weights.

To sum up, based on the economic and social characteristics,

this paper selects the per capita GDP of each province as the

matrix element to construct the economic distance space weight

matrix. The specific formula is as follows:

Wd
ij �

⎧⎪⎪⎨⎪⎪⎩
1

d2
ij

i ≠ j

0 i � j

(2)

dij � R × cos−1[cos(longi − longj) cos lati cos latj
+ sin lati sin latj] (3)

Wij � Wd
ijdiag(�Y1/�Y, �Y2/�Y,/, �Yn/�Y) (4)
�Yj � 1

T − T0
∑T

t�T0
Yij (5)

�Y � 1
T − T0

∑n
n�1

∑T

t�T0
Yij (6)

Wij
* �

⎧⎪⎪⎨⎪⎪⎩
Wij∑
j
Wij

i ≠ j

0 i � j

(7)

Here,Wd
ij is the spatial distance matrix; dij is the straight-line

distance between the two places; R is the Earth’s radius, and long

and lat are the longitude and latitude, respectively. We use the

longitude and latitude of the provincial capital. The data comes

from the website of the National Geographical Basic Information

Center. Wij is the economic geography matrix; �Yj is the average

per capita GDP of the ith province during the observation period;
�Y is the average per capita GDP during the observation period;

Wij
* is the normalized economic distance weight.

3.3 Decomposition of spatial spillover
effects

An important contribution of the spatial econometric model

is that it can measure the direct effect, indirect effect (spatial

spillover effect), and the total effect caused by spatial
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interdependence (LeSage and Pace, 2008). The direct effect

reflects the average influence of independent variable X on Y

within the region. The indirect effect reflects the average

influence of independent variable X on Y in other regions.

The total effect reflects the average influence of independent

variable X on all regions. Since the spatial econometric model

includes the influence of adjacent regions, the influence of

independent variables on dependent variables cannot be

represented by regression coefficients. LeSage and Pace (2009)

proposed a method to explain the influence of variables by using

partial differential measures. Therefore, we refer to the research

methods of LeSage and Pace (2009) and transform the general

form of the SDM model into:

Y � (1 − ρw)−1α + (1 − ρw)−1(βX + δwX) + (1 − ρw)−1μ (8)

Therefore, the matrix after taking the partial derivative of

explained variable Y to explained variable X is:

[ zY

zX1k
/

zY

zXNK
] �

⎡⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎣

zY1

zX1k
/

zY1

zXNk

..

.
1 ..

.

zYN

zX1k
/

zYN

zXNk

⎤⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎦

� (1 − ρw)−1⎡⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎣
βk δkw12 / δkw1N

δkw21 βk / δkw2N

..

. ..
.

1 ..
.

δkwN1 δkwN2 / βk

⎤⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎦
(9)

The matrix on the right of the equation is the partial

differential matrix proposed by LeSage and Pace (2009). The

elements on the diagonal reflect the average influence of the

change of Xik variable in a specific spatial unit on the dependent

variable within the unit, that is, the direct effect. The non-

diagonal elements represent the average effect of the change

of Xik variable in a particular spatial unit on the dependent

variables of other spatial units, i.e., the spatial spillover effect.

LeSage and Pace (2009) pointed out that it is necessary to use the

estimated direct effect of the explanatory variable rather than its

coefficient β to test the hypothesis of whether there is a spillover

effect within a region. It is necessary to use indirect effects rather

than the spatial autocorrelation coefficient ρ or the self-spatial lag

term coefficient δ to test the hypothesis of the existence of spatial
spillover effects.

3.4 Variable selection

3.4.1 Green economy development
Considering the impact of population factors, this paper uses

the natural logarithm of green per capita GDP (LnPGgdp) to

measure the green economic development of each province. The

indicator is calculated as follows:

GGDPit � GDPit −∑3

j�1Cijt −∑4

j�1Eijt (10)
LnPGgdpit � ln(GGDPit/Pit) (11)

Here, the GGDP is green GDP, i is the provincial area; t is the

year; j is the type of natural resource depletion or environmental

degradation cost; P is the resident population of each province; C

is the accumulation of natural resource depletion in each

province. Referring to the research methods of other scholars

(Wang et al., 2006; Huang and Xu, 2017), the depletion of natural

resources only considers the loss value of water resources and

fossil energy. The loss value of water resources is expressed as the

product of the average price of water resources in the provincial

capitals and the water consumption of each province. The loss

value of fossil energy is expressed as the product of the unit

international average price of coal, oil, and natural gas and the

consumption of each fossil energy. E represents the cumulative

cost of environmental degradation in each province. Referring to

the GGDP accounting indicators in the 2004 Green National

Economic Accounts Report, the cost of environmental

degradation is equal to the sum emission losses of the “Three

Wastes” (i.e., wastewater, waste gas, and waste solid) and

environmental protection expenditures. The emission loss of

the “Three Wastes” is expressed as the product of the average

price per unit treatment and the amount emissions of the three

kinds of wastes.

3.4.2 Financial resource allocation efficiency
Wurgler (2000) proposed that the elasticity of capital to

profits could express a country’s capital allocation efficiency.

The improvement of capital allocation efficiency could continue

to make additional investments in industries (or projects) with

higher returns and timely reduction of capital in industries (or

projects) with lower returns. This paper argues that the function

of the financial market is to absorb and allocate financial

resources to provide capital for the development of the real

economy. The effective allocation of financial resources depends

on whether financial resources can be put into industries that can

significantly promote the growth of the real economy through

financial institutions and financial markets. Given this, we choose

two dimensions, which refer to the credit resource efficiency

(CRE) and savings-investment transformation rate (SIR), to

measure the efficiency of financial resource allocation. CRE is

obtained by referring to the measurement method of Wurgler

(2000). The specific model is as follows:

ln(loani,t/loani,t−1) � αi,t + ηi,t ln(GDPi,t/GDPi,t−1) + εi,t (12)

Here, loani,t represents the loan balance of financial

institutions at Year-end in period t in region i, and η is the

sensitivity coefficient of loans to changes in GDP, which is an
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indicator of the efficiency of credit resource allocation. CRE is

calculated by using varying coefficient models.

SIR is expressed by the total investment in fixed assets and

the deposit balance of financial institutions. Its meaning is the

efficiency of converting total savings into investment in fixed

assets.

3.4.3 Control variables
In order to exclude the influence of other factors on the

regression analysis results, we selected the following control

variables:

According to Solow’s definition of the production function,

capital, labor, and technological progress are the main factors

determining economic growth. Therefore, we choose capital

stock per capita (LnperK), the labor force (Lnlabor), and

regional innovation level (LnInnvo) as control variables.

Investment, consumption, and export are the troikas driving

economic growth. Therefore, we choose foreign direct

investment (FDI) and household consumption level (Rescon)

as control variables. In addition, a reasonable industrial structure

can effectively improve resource allocation and promote

economic growth. Energy use can affect CO2 emissions and

economic growth. Environmental regulation reflects the degree

of environmental protection by local governments. Under the

constraints of environmental regulation, the industrial structure

will be adjusted, which will impact economic growth. The

informatization level has become an important determinant of

regional economic growth in the knowledge economy era.

Urbanization will promote the agglomeration of production

factors to cities, and the increase in the number and ranking

of cities will promote economic development and structural

transformation. According to institutional economics theory,

the system can effectively allocate factors by stimulating

endogenous factors’ development, thereby affecting economic

growth. Therefore, marketization is also an important factor in

determining economic development. Based on this, we take

industrial structure (Indus), energy structure (Enstr),

environmental regulation (ER), information level (Inforl),

urbanization level (urban), and marketization level (Market)

as control variables. Table 1 lists all variables in detail.

The annual data of 30 provincial administrative units in

China from 2000 to 2019 was collected as the sample data. Due to

the lack of a large amount of data in Tibet, and the difficulty in

obtaining data from Taiwan, Macau, and Hong Kong, the

statistical caliber is different from that of the other regions.

Therefore, the regions mentioned above are not included in

the paper. The data come from the China Statistical

Yearbook, China Environmental Statistical Yearbook, China

Energy Statistical Yearbook, World Energy Statistical

Yearbook, regional statistical bulletin, and the water price

adjustment plan of the provincial capital city price Bureau in

past years. Some missing data were supplemented by the linear

weighting and interpolation methods by referring to other

literature. In order to test regional heterogeneity, the study is

divided into the East (Beijing, Tianjin, Hebei, Shandong,

Shanghai, Jiangsu, Zhejiang, Fujian, Guangdong, Hainan, and

Liaoning), the middle (Jilin, Heilongjiang, Hubei, Hunan,

Jiangxi, Anhui, Shanxi, Henan, and Inner Mongolia), and the

TABLE 1 Variable description.

Variable
category

Name Symbol Definition and calculation

Explained variable Green economy LnPGgdp Measured by the natural logarithm of green GDP per capita, see Eqs 8, 9

Explanatory
variables

Savings-investment exchange
rate

SIR Measured by the total investment in fixed assets and the deposit balance of financial institutions

Credit resource allocation
efficiency

CRE Measured by the elasticity of capital to profit, see Eq.10

Control variable Capital stock per capita LnperK Measured by the natural logarithm of capital stock per capita, the calculation of capital stock is based
on the research method of Shan (2008), using the perpetual inventory method to estimate 2000 as the
base period and a depreciation rate of 10.96%

Labor force Lnlabor Measured by the natural logarithm of socially employed persons

Industrial structure Indus Measured by the ratio of the tertiary industry to GDP

Energy structure Enstr Measured by the ratio of coal consumption to total energy consumption

Regional innovation level LnInnvo Measured by the natural logarithm of the number of patents granted

Environmental regulation ER Measured by the ratio of government investment in environmental governance to GDP

Information level Inforl Measured by Internet penetration

Urbanization urban Measured by the proportion of non-agricultural population

Resident consumption level Rescon Measured by the natural logarithm of the total retail sales of consumer goods per capita

foreign direct investment FDI Measured by the ratio of foreign direct investment to GDP

marketization level Market measured by the marketization index of Fan and Wang (2017)
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West (Shaanxi, Yunnan, Guizhou, Sichuan, Chongqing,

Guangxi, Gansu, Qinghai, Ningxia, Tibet, and Xinjiang). In

order to control the interference of endogenous problems in

the model, all independent variables lag by one period.

4 Results and discussion

4.1 Spatial correlation test and spatial
model applicability test

Before the model regression, this paper first performs the

global Moran’s I test on GE to observe the overall spatial

distribution of GE. Table 2 shows GE’s spatial autocorrelation

test results from 2000 to 2009. The study found that during the

observation period, Moran’s I of GE is significantly positive and

within the interval of [0.376, 0.482], which means that China’s

green economic development has a positive spatial

autocorrelation. All values are statistically significant at the 1%

level, indicating a strong spatial agglomeration phenomenon.

Therefore, a spatial regression model is used to test the

phenomenon further.

Referring to Elhorst (2014b), this paper further uses the LM

test, the Robust LM test, the Wald test, the LR test, the Hausman

test, and the LR joint significance test to investigate the spatial

econometric model and its applicability. Table 3 shows the results

TABLE 2 GE’s spatial autocorrelation test.

Year Moran’s I Z-Statistics Year Moran’s I Z-Statistics

2000 0.376*** 3.648 2010 0.473*** 4.507

2001 0.448*** 4.299 2011 0.467*** 4.457

2002 0.407*** 3.933 2012 0.461*** 4.41

2003 0.398*** 3.862 2013 0.441*** 4.242

2004 0.418*** 4.029 2014 0.444*** 4.272

2005 0.440*** 4.235 2015 0.448*** 4.312

2006 0.433*** 4.17 2016 0.453*** 4.346

2007 0.437*** 4.206 2017 0.461*** 4.419

2008 0.454*** 4.346 2018 0.479*** 4.587

2009 0.462*** 4.415 2019 0.482*** 4.618

Note: ***p < 0.01,**p < 0.05,*p < 0.1.

TABLE 3 Spatial model applicability test.

Methods X = CER Methods X = SIR

Statistics P value Statistics P value

LMlag 2.176 [0.140] LMlag 1.89 [0.169]

Robust LMlag 13.853*** [0.000] Robust LMlag 13.629*** [0.000]

LMerror 3.662* [0.056] LMerror 4.149*** [0.042]

Robust LMerror 15.338*** [0.000] Robust LMerror 15.887*** [0.000]

Waldspatial lag 96.94*** [0.000] Waldspatial lag 89.96*** [0.000]

LRspatial lag 91.70*** [0.000] LRspatial lag 85.08*** [0.000]

Waldspatial error 91.7*** [0.000] Waldspatial error 87.75*** [0.000]

LRspatial error 102.28*** [0.000] LRspatial error 99.44*** [0.000]

Hausman 63.5*** [0.000] Hausman 69.39*** [0.000]

LRIFE test 58.96*** [0.000] LRIFE test 62.87*** [0.000]

LRTFE test 935.97*** [0.000] LRTFE test 926.15*** [0.000]

Note: (1) The null hypothesis of Waldspatial lag is that SDM will degenerate into SLM; the null hypothesis of Waldspatial error is that SDM will degenerate into SEM. (2) LRspatial lag

compares the advantages and disadvantages of SLM and SDM. The null hypothesis is that SDMwill degenerate into SLM. LRspatial error compares the pros and cons of SEM and SDM. The

null hypothesis is that SDM will degenerate into SEM. (3) LRIFE test is the likelihood ratio of the joint significance test, which compares the pros and cons of the individual fixed effect and

the double fixed effect. The null hypothesis is that the double fixed effect will degenerate into the individual fixed effect. The LRTFE test is the likelihood ratio of the joint significance test,

which compares the pros and cons of the time fixed effect and the double fixed effect. The null hypothesis is that the double fixed effect will degenerate into a time fixed effect. (4)***p <
0.01,**p < 0.05,*p < 0.1.
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of the model suitability test. The results show that although the

results of the LMlag test are not statistically significant, the

Robust LMlag test passes the test at the 1% significance level.

The LMerror test shows that the SEM is better than the SLM. In

addition, the Wald and LR tests achieved 1% significance,

indicating that the SDM is more suitable for the research

models than the SLM and the SEM. The Hausman and LR

joint significance tests indicate that a double-fixed spatial

Doberman model is needed.

4.2 Regression analysis of spatial
doberman model

Table 4 reports the regression results of FRAE on GE. Models

(1) and (2) are CRE and SIR regression results, respectively.

Model 3) includes CRE and SIR in the model, which is regarded

as the robustness test results of models (1) and (2). Model (1)

shows that the effect of CRE on GE is 0.005 and achieves the 5%

significance level, indicating that the improvement of CRE in the

region significantly promotes GE’s development. The effect value

of 0.005 means that while CRE increases by 1 unit, GE increases

by 0.5% under other conditions unchanged. The effect value of

ω×CRE is −0.015 and passes the 1% significance level, which

shows that the CRE in the surrounding areas significantly

negatively impacts GE within the region. There is a negative

spatial externality (spatial spillover effect). The effect value

of −0.015 means that when CRE in the surrounding area

increases by 1 unit, GE within the region will decrease by

1.5% under other conditions unchanged. The improvement of

CRE is manifested in the flow of funds to areas with a high return

on investment. When the CRE in adjacent areas is high, it will

attract funds to produce a siphon effect, thereby inhibiting GE’s

regional development. Model (2) shows that the impact of SIR on

GE’s development is insignificant, and there is no spatial spillover

effect. The reason is that China’s high savings rate has not been

effectively converted into investment. In addition, both models

(1) and (2) show that GE has positive externalities, which means

that GE’s regional development can drive GE’s development in

the surrounding areas.

4.3 Decomposition of spatial spillover
effects

We further decompose the spillover effects of the SDM and

obtain the decomposition results of direct, indirect, and total

effects (see Table 5) in this paper. Table 5 shows that in the CRE

model, the coefficients of direct and indirect effects are consistent

with the results in Table 4, indicating that the spatial

decomposition does not affect the robustness of the results.

The direct effect of CRE is smaller than the indirect effect,

indicating that the direct impact of CRE on GE’s development

is lower than the impact of CRE in surrounding areas on GE’s

development. In other words, the impairment of GE caused by

the flow of credit resources is greater than the economic benefits

arising from improving the CRE within the region. In the SIR

model, the coefficients of both direct and indirect effects are

consistent with the results in Table 5.

4.4 Robustness

In this paper, the endogeneity-related test is the primary

issue, followed by another robustness test. Since the regression

results of SIR are insignificant, we only consider the robustness

results of CRE. Table 6 shows the results of various types of

robustness tests. Endogenous robustness tests mainly focus on

the robustness of the causal relationship between independent

and dependent variables. We need to address two issues to

identify the causal relationship between CRE and GE. The

first issue is the problem of reverse causality: the difference in

TABLE 4 The empirical results between FRAE and GE.

Variables (1) (2) (3)

CRE 0.005** (0.002) — — 0.005** (0.002)

SIR — — 0.006 (0.013) 0.006 (0.013)

γ 0.254*** (0.068) 0.249*** (0.069) 0.250*** (0.005)

ω×CRE −0.015*** (0.005) — — −0.015*** (0.005)

ω×SIR — — 0.068 (0.075) 0.060 (0.075)

Control variable yes Yes yes

Year fixed effect yes Yes yes

Individual fixed effect yes yes yes

R2 0.5004 0.5000 0.5018

Observations 600 600 600

Note: ***p < 0.01,**p < 0.05,*p < 0.1.
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green economic development between regions may be the critical

factor leading to the difference in the efficiency of credit resource

allocation. Second, there might be a potential omitted variable

bias problem in the model, which means that some important

unobservable variables affecting GE are omitted. This paper uses

the instrumental variable method to eliminate the influence of

the above two types of endogeneity problems.

Existing studies often lagged all independent variables by one

period when dealing with the reverse causality problem. This is

because the dependent variable in the current period does not

affect the independent variable in the lagged period. Such a

lagging method is also used in this paper. It can be seen from

model (1) in Table 6 that after all independent variables are

lagged by one period, the test results are still robust. In order to

test the robustness of the empirical results more stably, we further

use the GMM estimation of the spatial SDM model to re-test the

empirical results. Kelejian and Prucha (1998) considered thatWn

(In-δWn)
−1 Xn can be an ideal instrumental variable when

applying the spatial GMM method. In practice, however, the

value of δ cannot be known in advance. Fisman and Svensson

(2007) pointed out that the problem of synchronous endogeneity

caused by the joint action of a specific factor between the

explanatory variable and the explained variable can be used as

an instrumental variable of the explanatory variable constructing

the average value of the regional level. Therefore, we refer to

Chowdhury et al. (2014) and Fisman and Svensson (2007) and

use the mean value of lagged CRE in adjacent regions (IVCRE) as

an instrumental variable for spatial GMM estimation. This is

because the lagged terms are incurred variables and are

antecedent variables. On the one hand, CRE is a dynamic

cumulative process affected by the allocation efficiency of the

previous period, making a correlation between the current period

CRE and its lagged term, satisfying the correlation principle in

selecting the instrumental variables. On the other hand, the

characteristics of the mean value of its neighborhood and the

lagged term could also ensure that it is not correlated with the

TABLE 5 Decomposition results of spillover effects of the spatial Durbin model.

Variable Path Coefficient Standard error p-value

CRE Direct effect 0.004* (0.002) 0.063

Indirect effect −0.019*** (0.007) 0.007

Total effect −0.014* (0.007) 0.055

SIR Direct effect 0.008 (0.014) 0.566

Indirect effect 0.071 (0.093) 0.443

Total effect 0.080 (0.098) 0.417

Note: ***p < 0.01,**p < 0.05,*p < 0.1.

TABLE 6 Robustness test results.

Variables Lag one
period

Instrumental variable
method (GMM)

Replace CRE Replace spatial
weights (distance
matrix)

Replace spatial
weights (0-1 matrix)

(1) (2) (3) (4) (5)

CRE 0.005** (0.002) 0.011** (0.004) — 0.004* (0.002) 0.004* (0.002)

FDE — — 0.487*** (0.046) — —

γ 0.215*** (0.069) 0.111** (0.047) 0.329*** (0.064) 0.198*** (0.063) 0.121** (0.061)

ω×CRE −0.009* (0.005) −0.017*** (0.004) −0.009* (0.005) −0.010* (0.006)

ω×FDE — — −0.391*** (0.084) — —

Control variable yes Yes yes yes yes

Year fixed effect yes Yes yes yes yes

Individual fixed effect yes yes yes yes yes

R2 0.5190 0.9766 0.6053 0.3403 0.2102

Log-likelihood 493.4173 892.1279 543.2307 491.9048 113.2516

F test 14.66*** — — —

Observations 570 570 600 600 600

Note: ***p < 0.01,**p < 0.05,*p < 0.1.
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disturbance term in the current period, which satisfies the

exogeneity principle. This paper uses the F value to test the

weak instrumental variable problem in instrumental variable

regression. The F value is the outcome of the F test in the

first-stage IVCRE and CRE regression models. It can be seen

from the model (2) in Table 6 that the F value of 14.66 indicates

that there is no weak instrument variable problem. Furthermore,

after using IVCRE as an instrumental variable for the spatial

GMM estimation, the test results are consistent compared to the

previous results. Therefore, the results of this paper remain

robust.

We set proxy variables and spatial weights for another

robustness test. This paper uses the ratio of GDP to financial

institutions’ year-end loan balances (FDE) as a proxy variable for

CRE, for that FDE can indicate how many units of GDP can be

returned by investing 1 in loans, with larger values indicating a

higher return on loans. It can be seen from the model (3) in

Table 6 that when we replace CER with FDE, the research results

are consistent with the previous results. It indicates the research

conclusions’ robustness. And in the robustness test of spatial

weight replacement, we select the spatial adjacency matrix and

the spatial distance matrix to re-measure the results to test

whether the results are stable. It can be seen from models (4)

and (5) in Table 6 that after replacing the spatial weights, the

research results are still robust.

5 Further analysis: Heterogeneity
tests

Table 7 reports the impact of FRAE in the eastern, central,

and western regions on GE. In model (1), the effect of CRE in the

eastern region on GE is insignificant. However, there is a

significant negative spatial spillover effect (ω×CRE =-0.003,

p < 0.1). This is due to the redundancy and waste of credit

resources arising from the concentration of large amounts of

credit resources in the eastern region, and the law of diminishing

marginal utility creates diseconomies of scale in financial

development and thus fails to promote GE development. The

profit-seeking nature of financial resources leads to a movement

of financial resources from credit-inefficient regions to credit-

efficient regions, thus generating negative externalities. In model

(3), CRE in the central region had a significant positive impact on

GE in the region (CRE = 0.004, p < 0.01), and there was a

significant negative spatial spillover effect (ω×CRE = -0.005, p <
0.05). This is because the industrial structure of the central region

is relatively homogeneous, mainly dominated by primary and

secondary industries, with insufficient credit resources, and the

scale effect has not been achieved. Therefore, the central region is

still at the stage of increasing marginal effects, which manifests

itself in a more efficient allocation of credit resources, thus

promoting the development of GE in the region. Capital is a

profit-seeking resource, so the increase in CRE in the

surrounding areas will have a negative impact on GE in the

local region. In model (5), CRE in the western region has a

significant positive impact on GE’s development (CRE = 0.01, p <
0.1), and there is a strong negative spatial spillover effect

(ω×CRE = −0.032, p < 0.1), which shows that the western

region is more sensitive to funds than other regions.

In model (2), the SIR in the eastern region has no significant

impact on GE. This is because the capital demand in the eastern

region mainly comes from the flow of external financial resources

rather than savings. Inmodel (4), the SIR in the central region has

a significant positive impact on GE (SIR = 0.446, p < 0.1), and

there is a positive spatial spillover effect (ω×SIR = 1.841, p <
0.001). It can be seen that the credit resources in the central

TABLE 7 Heterogeneity analysis of FRAE affecting GE.

Variables Eastern region Central region Western region

(1) (2) (3) (4) (5) (6)

CRE 0.001 (0.001) — — 0.004*** (0.001) — — 0.010* (0.006) — —

SIR — — −0.004 (0.007) — — 0.446* (0.261) — — −0.435** (0.171)

γ −0.420*** (0.091) −0.471*** (0.085) −0.338*** (0.116) −0.350*** (0.118) −0.482*** (0.132) −0.247* (0.132)

ω×CRE −0.003* (0.002) — — −0.005** (0.003) — — −0.032*** (0.011) — —

ω×SIR — — 0.007 (0.03) — — 1.841*** (0.682) — — 0.895*** (0.299)

Control variable yes yes yes yes Yes yes

Year fixed effect yes yes yes yes Yes yes

Individual fixed effect yes yes yes yes Yes yes

R2 0.3381 0.2999 0.4421 0.0737 0.0605 0.1181

Log-likelihood 347.1594 344.8332 231.7957 240.6467 208.0752 210.449

Observations 220 220 180 180 200 200

Note: ***p < 0.01,**p < 0.05,*p < 0.1.

Frontiers in Environmental Science frontiersin.org11

Ji et al. 10.3389/fenvs.2022.1037162

https://www.frontiersin.org/journals/environmental-science
https://www.frontiersin.org
https://doi.org/10.3389/fenvs.2022.1037162


region come from the transformation of savings, and the savings

in the central region also flow internally. In model (6), the SIR in

the western region has a significant negative impact on GE

(SIR = −0.435, p < 0.05), and there is a positive spatial

spillover effect (ω×SIR = 0.895, p < 0.001). It indicates that

the credit resources in the western region do not drive GE’s

development but are transferred to other regions with high CRE.

This paper further decomposed the spillover effects of the

SDM and obtained the decomposition results of direct, indirect,

and total effects (see Table 8). Table 8 shows that in the eastern

region, coefficients of the indirect and direct effect of CRE and

SIR are consistent with Table 7. The coefficient of the spatial

spillover effect of CRE is −0.003 (p < 0.05), indicating that CRE in

the surrounding area increases by 1 unit, and GE within the area

will decrease by 0.3% under other conditions unchanged. In the

central region, CRE’s indirect and direct effect coefficients are

consistent with Table 7. The direct effect of CRE is 0.005 (p <
0.01), indicating that CRE increased by 1 unit, and GE within the

region will increase by 0.5% under other conditions unchanged.

The coefficient of the indirect effect of CRE is −0.006 (p < 0.01),

indicating that CRE in the surrounding area increased by 1 unit,

and GE within the area will decrease by 0.6%. The outcome of the

direct effect of SIR is inconsistent with Table 7, indicating that the

direct effect of SIR on GE is no longer significant after spatial

decomposition. The coefficient of the indirect effect of SIR is

1.441 (p < 0.05), indicating that SIR in the surrounding area

increases by 1 unit, and GE within the area will increase by

144.1% with other conditions unchanged. The outcomes of the

indirect and direct effect coefficients of CRE and SIR in the

western region are consistent with Table 7. The direct effect of

CRE shows that CRE increases by 1 unit and GE within the

region will increase by 1.1% with other conditions unchanged.

The indirect effect of CRE shows that with a 1-unit increase in

CRE in the surrounding area, GE within the area will decrease by

3.1%, with other conditions unchanged. The direct effect of SIR

shows that SIR increases by 1 unit, and GE in the area will

decrease by 45.81% under other conditions unchanged. The

indirect effect of SIR shows that SIR in the surrounding area

increases by 1 unit, and GE within the area will increase by 84.9%

under other conditions unchanged.

6 Conclusion

In order to cope with the dual challenges of economic

downturn and environmental pollution, the Chinese

government has raised green economic development to the

national strategic level. In this context, studying the

relationship between the allocation efficiency of financial

resources and green economic development is important for

the country or the government to formulate relevant policies, but

related research is rare. In this paper, we divide the efficiency of

financial resource allocation into the efficiency of credit resource

allocation and the savings-investment transformation rate and

use the SDM to test the impact of China’s allocation efficiency of

financial resources on green economic development from 2000 to

TABLE 8 Decomposition of spatial spillover effects for heterogeneity analysis.

Region Variable Path Coefficient Standard error p-value

Eastern region CRE Direct effect 0.001 0.001 0.100

Indirect effect −0.003** 0.001 0.049

Total effect −0.002 0.001 0.272

SIR Direct effect −0.005 0.007 0.512

Indirect effect 0.006 0.023 0.799

Total effect 0.001 0.022 0.962

Central region CRE Direct effect 0.005*** 0.001 0.000

Indirect effect −0.006*** 0.002 0.006

Total effect −0.001 0.002 0.682

SIR Direct effect 0.285 0.263 0.278

Indirect effect 1.441** 0.594 0.015

Total effect 1.726** 0.673 0.010

Western region CRE Direct effect 0.011* 0.006 0.059

Indirect effect −0.031** 0.010 0.002

Total effect −0.020** 0.010 0.047

SIR Direct effect −0.458*** 0.174 0.008

Indirect effect 0.849*** 0.264 0.001

Total effect 0.391 0.292 0.181

Note: ***p < 0.01,**p < 0.05,*p < 0.1.

Frontiers in Environmental Science frontiersin.org12

Ji et al. 10.3389/fenvs.2022.1037162

https://www.frontiersin.org/journals/environmental-science
https://www.frontiersin.org
https://doi.org/10.3389/fenvs.2022.1037162


2019. The empirical results show that the efficiency of credit

resource allocation has a significant positive impact on green

economy development, and there is a negative spatial spillover

effect. The impact of the savings-investment transformation rate

on green economic development is insignificant, and there is no

spatial effect. It shows that China’s allocation efficiency of

financial resources is low, and there is also a siphon effect

caused by the flow of credit resources, while the existing

savings stock has not formed a real credit resource. The

empirical results of samples from each region show a negative

spatial spillover effect on the allocation efficiency of financial

resources in the eastern region. The allocation efficiency of

financial resources in the central and western regions has a

driving effect on the green economic development within the

region, and both have negative spatial spillover effects. As far as

the savings-investment transformation rate is concerned, the

savings-investment transformation rate in the eastern region

has no significant impact on the green economy, and there is

no spatial spillover efficiency. The savings-investment

transformation rate in the central region has a positive spatial

spillover effect. The savings-investment transformation rate in

the western region significantly negatively impacts the green

economy, but there is a positive spatial spillover effect.

Based on the above conclusions, we propose the following

policies. In order to realize the coordinated development of

financial development and a green economy in China, the first

premise is to improve the rationality of the allocation of financial

resources. And it is necessary to formulate different financial

policies and economic measures according to the specific

conditions of the eastern, central, and western regions. For

example, it is well known that the eastern region has the

highest degree of financial agglomeration but the most severe

misallocation of financial resources. Therefore, the reform of the

financial system should be strengthened in the eastern region to

improve the utilization efficiency of financial resources and solve

the diseconomies of scale caused by the excessive accumulation

of financial resources. For the central region, it is necessary to

strengthen the investment of government financial resources and

flexibly use institutional policies to attract private capital to

promote the optimization and upgrading of the industrial

structure and provide funds and service support for

undertaking green industries. For the western region, it is

necessary to increase the introduction of private capital to

realize the rational allocation of financial resources, promote

the diversified development of industries, and promote the green

development of the economy.

Secondly, the government should strengthen the reform of

financial institutions and improve the efficiency of financial

resource allocation. Financial supports for green economic

development are related to the scale of financial support, the

utilization rate of funds, and the efficiency of credit resources in

regional allocation. Therefore, the authorities would better

formulate reasonable macro-financial policies and improve the

relevant supervision measures, strengthen the supervision of the

use of funds, speed up the flow of regional financial resources and

strive to improve the efficiency of credit resource allocation and

capital use. At the same time, it is necessary to relax the financial

access threshold, reduce the government’s intervention in

financial activities and use interest rate liberalization and

other tools to enable the market to allocate financial resources

and improve the efficiency of deposit-investment conversion.

Thirdly, the government should also deepen the financial

reform and promote the development of green finance. On the

one hand, it is necessary to take full advantage of green finance

supports to guide the capital flow to the emerging green

industries and encourage the development of the related

industries. On the other hand, it is necessary to give full play

to the resource allocation function of green finance, improve the

industrial structure, and promote the transformation of

traditional industries.
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