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Climate change has caused serious threats to global economic development and human well-being, and green finance is a new way
to achieve ecological, economic, and social sustainable development, and it also has important theoretical significance and policy
value. *is study firstly aims to study the impact of green finance on regional carbon intensity. *en, it aims to determine the
moderating effect of capital stock per capita on the relationship between green finance and carbon intensity based on moderating
effect model as well as to investigate the threshold effect of capital stock per capita on the relationship between green finance and
carbon intensity based on threshold effect model. *e main conclusions are as follows: (1) Every 1% increase in green finance will
lead to a 2% decrease in carbon intensity, and the inhibition of green finance on carbon intensity is most obvious in northeast and
east China. (2) *e capital stock per capita has a significant moderating effect, which could enhance the restraining effect of green
financial development on carbon intensity, and this moderating effect is most obvious in northeast China. (3)*e capital stock per
capita has a threshold effect in the process of green finance development to suppress carbon intensity. *e higher the capital stock
per capita, the stronger the inhibition effect of green finance development on carbon intensity. *erefore, in the process of capital
accumulation, attention should be paid to improve the relevant legal system and policy guarantee, optimization of financial
structure, and stimulation of the capital allocation effect of green finance. Simultaneously, in order to strengthen the inhibitory
effect of green finance on carbon intensity, differentiated green finance development policies should be formulated based on factor
endowment structure and comparative advantages of different regions.

1. Introduction

Since the 20th century, the rapid economic development of
Western countries has brought serious environmental
problems; especially after the outbreak of the “London Smog”
and the “Love Canal Incident” in the United States, industrial
pollution, climate change, and other issues have attracted
widespread attention around the world [1]. Environmental
quality may be affected by financial development, on the one
hand, because financial development increases goods, in-
termediation, and financial services, which can promote
higher energy demand and lead to increased pollution,
therefore, its impact on economic growth and energy con-
sumption exacerbates environmental pressures [2]. On the
other hand, financial development can effectively alleviate the

pressure of energy consumption on the environment [3, 4],
for example, green finance. In addition, the impact of fi-
nancial development on carbon emissions is also affected by
income level. With low levels of income, financial develop-
ment aggravates carbon emissions, while with high levels of
income, financial development reduces carbon emissions [3].
For example, for developed countries, financial development
has little impact on carbon emissions.

In the area of finance, “Green Finance” has emerged as a
way to promote the coordinated development of environ-
mental protection and economic growth through socially
responsible investment and the establishment of carbon
trading markets [5]. “Green finance” mainly refers to fi-
nancial activities that support environmental improvement,
address climate change, and save and use resources
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efficiently, such as credit, bonds, funds, insurance, carbon
finance, and other financial instruments. At the same time, it
is committed to directing more funds to projects such as
clean energy, green transportation, and green buildings to
reduce pollution emissions in economic development [6].
*e global market size of green bonds has grown at a
compound annual growth rate of 75% from 2012 to 2019,
rising fromUS$5 billion to US$257.7 billion. More andmore
economic entities are promoting the construction of green
financial markets [7]. *erefore, the development scale of
green finance is gradually expanding.

With the rapid advancement of China’s industrialization
and urbanization, carbon emissions have been increasing
year by year, severely restricting the sustainable develop-
ment of China’s economy and society [8]. In response to
climate change, the Chinese government proposes to adopt
more powerful policies and measures, and promises: “CO2
emissions will peak by 2030 and achieve carbon neutrality by
2060” [9]. *e “dual carbon” goal is not only a solemn
commitment China has made to the world, but also a broad
and profound economic and social change in China [10].
However, the reduction of carbon emissions is not an easy
task. *e large demand for traditional energy in industrial
development and the extensive industrial development
model have seriously restricted the development of China’s
low-carbon economy [11]. *erefore, the pressure of energy
conservation and emission reduction has also given birth to
the development of green finance in China. At present,
China has formed a multi-level green financial market
system, including green loans, green bonds, green insurance,
carbon financial products, providing diversified financing
channels for green projects [12]. According to data provided
by the People’s Bank of China in 2021, China had a green
loan balance of 11.95 trillion yuan by the end of 2020,
ranking first in the world, and a green bond stock of 813.2
billion yuan, ranking second in the world.

*e reason why “green finance” has attracted much
attention is that it strengthens the social responsibility of the
region and has the dual binding effect of promoting energy
conservation, emission reduction, and sustainable economic
development [13]. Green finance includes regulating cor-
porate behavior, thereby influencing the flow of venture
capital, promoting green technology innovation, overcom-
ing market failure, and guiding corporate investment be-
havior. *ese factors will have a significant impact on the
regional carbon emission [14]. For example, Chevallier et al.
[15] studied the impact of green finance on the decision-
making of manufacturing enterprises to reduce emissions
based on the dual-channel supply chain model and found
that manufacturing enterprises in regions with a higher level
of green finance development are more willing to reduce
emissions. X. Chen and Z. Chen [16] used a spatial
econometric model to explore the mechanism of green fi-
nance on carbon emissions based on China’s provincial
panel data and found that green finance can help reduce the
regional carbon emissions. China has experienced rapid
economic growth and capital accumulation since the reform
and opening up. *e economic growth rate of the eastern
coastal regions has been significantly higher than that of the

central and western regions in the past 20 years [17].
*erefore, there may be heterogeneity in the impact of green
finance on carbon emission in different regions of China. At
the same time, the unevenness of economic development has
also led to different stages of capital accumulation in various
regions of China. With the acceleration of regional capital
accumulation, the regional factor endowment structure has
gradually evolved from labor-intensive to capital-intensive,
and the industrial structure has also been upgraded. *e
effect of green finance on carbon emissions may change [18].
Secondly, the further development of the financial industry
requires a certain amount of capital accumulation as a
premise. Under the action of the market mechanism, green
capital tends to flow to industries and regions with greater
potential benefits [19]. *erefore, the regional capital stock
per capita may be a key variable affecting the mechanism of
green finance on carbon emission.

Since China has diversified regions and uneven eco-
nomic development, it is not sufficient to measure a
country’s carbon emissions status from the perspective of
regional carbon emissions. As carbon intensity refers to the
carbon emissions per unit of GDP, it is more reasonable to
use this concept to assess carbon emissions status. Hence,
based on China’s provincial panel data from 2005 to 2018,
this study uses a variety of econometric models to explore
the moderating effect and threshold effect of China’s green
finance development on regional carbon intensity under the
process of capital accumulation. *e first marginal contri-
bution of this study is that it examines the relationship
between green finance and carbon emissions from the
perspective of capital accumulation process and it further
expands the research dimension between green finance and
carbon emissions. Secondly, this study considers whether
there is regional heterogeneity in the impact of green finance
on carbon emission intensity. For example, will green fi-
nance have greater advantages in capital-intensive areas? It
can provide feasible and differentiated suggestions for
governments at all levels to develop low-carbon economy.
*irdly, the process of capital accumulation is also the
process of rapid development of industrialization and ur-
banization. *is study verifies whether green finance can
reduce the increase of carbon emissions caused by capital
accumulation.

*e structure of this article is arranged as follows: the
second part is the literature review and theoretical hy-
pothesis; the third part is the model and data sources; the
fourth part is the analysis of empirical results, mainly in-
cluding the benchmark regression, adjustment effect re-
gression, and threshold effect regression of green finance on
carbon intensity under the process of capital accumulation;
the fifth part is the discussion; and the last part is the
conclusion and policy recommendations of this article.

2. Literature Review and
Theoretical Hypothesis

Green finance in a broad sense is the sum of environmental
finance, low-carbon finance, and sustainable financial ac-
tivities [20], and it not only covers green finance in the
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narrow sense but it also includes financial policies, financial
services, risk management, and other related financial re-
source allocation activities adopted by economic entities
such as governments and enterprises to promote green
investment and financing [21]. Different scholars have
different understandings of green finance in terms of re-
search scope, implementation subjects and essential attri-
butes, etc. However, scholars have basically reached a
consensus on the service objects of green finance, that is,
green finance is a general term for all investment and fi-
nancing behaviors that provide services for environmental
improvement, ecological construction, and sustainable de-
velopment [22]. To sum up, green finance refers to financial
business innovation and environmental risk management
activities carried out by financial institutions taking into
account both sustainable development and environmental
risks. More importantly, based on the connotation of green
finance, green finance has a significant inhibitory effect on
regional carbon intensity for the following reasons: (1)
Green technology innovation: on the one hand, the research
and development, application and promotion of green
technologies often require a large amount of capital in-
vestment, and it is difficult for enterprises to provide suf-
ficient support from traditional financing channels [23];
also, the application performance of new technologies has
great uncertainty, and the high risk of investing in such
activities is the primary reason why most investors avoid it.
However, on the other hand, green finance can guide more
capital to flow to environmentally friendly enterprises
through the reallocation of capital, encourage enterprises to
carry out green innovation and promote the progress of
green technology, and reduce the carbon intensity in the
production process of enterprises. First, the development of
green finance has built a brand new financial system [24],
including sustainable financing departments of banks, and
green funds, thus expanding the financing channels of en-
vironmentally friendly enterprises. Second, financial in-
struments such as green bonds can gather more funds from
investors with different risk appetites and increase funding
sources for green R&D and innovation activities with greater
risks. In addition, the policy support provided by the public
sector for green financial activities, such as guarantees, risk,
and compensation, can significantly reduce the risk loss of
green R&D activities and improves the innovation will-
ingness of environmentally friendly enterprises [25].
*erefore, the development of green finance can reduce the
regional carbon intensity by stimulating the enterprises
green technology innovation.

(2) Environmental supervision: environmental protec-
tion has the attributes of public goods, and the environ-
mental pollution caused by carbon emissions also has
negative externalities. *ese two characteristics may lead to
the failure of the market adjustment mechanism. *erefore,
it is necessary to use the relevant functions of financial
system management to regulate environmental pollution, so
as to better realize the environmental benefits of green fi-
nance [26]. Investors in the green financial system often
carry out preassessment, in-process, and postinvestment
supervision of environmental-friendly enterprises. *is

series of regulatory actions can improve the ecological
benefits of environmentally friendly enterprises and reduce
carbon emissions in their production activities [9]. Before
investing, investors will try their best to obtain all kinds of
information about enterprises and projects, evaluate their
possible environmental performance and risks, and elimi-
nate projects with high carbon emissions. During the op-
eration of the project, the investor will monitor the
environmental performance of the enterprise to prevent it
from producing high-pollution behaviors in the production
process. After the project is completed, the investor evaluates
its environmental performance and pays a long-term at-
tention to the possible environmental impact of the project.
*erefore, the development of green finance can reduce the
regional carbon intensity by improving the environmental
supervision of enterprises.

(3) Green consumption: financial activity could not only
affect producers but also consumers. Green finance can lead
consumers’ green demands, promote consumption upgrades
to a certain extent, and improve consumers’ purchasing
power for environmentally friendly products [27]. Specifi-
cally, on the one hand, green finance can directly guide
consumers’ green consumption by means of interest rate and
credit limit adjustment, such as lowering the loan interest rate
for purchasing new energy vehicles [28]. On the other hand,
green finance can not only indirectly guide consumers to
green consumption through the electronicization of financial
bills and the network of business, but also improve people’s
awareness of environmental protection in their consumption
behavior. *erefore, green finance development can reduce
regional carbon intensity by leading green consumption.
*erefore, this study proposes the first hypothesis.

Hypothesis 1. Green finance can help reduce regional car-
bon intensity.

At present, China’s regional development is still rela-
tively unbalanced, so the capital accumulation required for
economic and social development in various regions will be
heterogeneous. On the one hand, modern production re-
quires the guarantee of public infrastructure such as elec-
tricity, running water, and sewage. At the same time, as the
capital intensity of industries increases and economies of
scale continue to expand, local markets are prone to satu-
ration. *is means that a wider market requires more
complete transportation infrastructure to facilitate the flow
of goods and people between different regions [29]. On the
other hand, with the increase of capital intensity, the scale of
investment is also getting larger and the risk is getting
higher, which requires the financial system to play an im-
portant regulating role in the production activities of en-
terprises for revitalizing the capital stock and improving the
efficiency of capital allocation. In addition, with the con-
tinuous expansion of the scope of modern production and
transactions, a more comprehensive and complete institu-
tional environment and legal system are essential to ensure
the normal order of the economy and society [30].*erefore,
capital accumulation plays a significant role in an economy.
Differences in capital stock per capita may affect the degree
of green finance’s effect on carbon intensity [31].
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In summary, this article believes that with the accumu-
lation of capital and the improvement of per capita capital
stock, the development of green finance will have a stronger
inhibitory effect on carbon intensity for the following reasons.
Similar to modern finance, green finance advocates the stock
market, big banks, and venture capital. However, this fi-
nancial structure is suitable for developed regions or regions
with high capital stock, because the industrial structure of
developed regions is at the forefront of the country, and its
industrial upgrading requires a large amount of capital ac-
cumulation. At the same time, the upgrading of the industrial
structure is accompanied by the improving level of science
and technology, which means that a more advanced financial
structure is required to serve the independent innovation of
enterprises. Large banks, stock markets, and venture capital
are suitable for financing innovative projects with high risks
while the stock market and venture capital are conducive to
risk diversification [32]. *erefore, as a “lubricant” for re-
gional green economic activities, green finance may play a
more important role in developed regions with high capital
stock. For the regions with low capital stock, the leading
industries to promote regional economic development are
generally labor-intensive processing industries or traditional
agriculture. Generally speaking, these industries are small in
scale, small in capital demand, mature in market, and low in
technology. *erefore, economies at different stages have
different industrial structures, technologies, enterprise scales,
capital needs, and risk characteristics, while corresponding to
different green finance needs [33]. It can be seen that capital
accumulation is an important factor affecting the effect of
green finance on carbon intensity. In view of this, we propose
the second and third hypotheses of this study as follows.

Hypothesis 2. Capital accumulation has an adverse mod-
erating role on the impact of green finance on carbon
intensity.

Hypothesis 3. *e inhibitory effect of green finance on
carbon intensity becomes stronger with the increasing
capital stock per capita.

3. Model and Data

3.1. Model Construction

3.1.1. Benchmark Regression Model. In this article, an or-
dinary least squares regression model (OLS), a moderating
effect model, and a threshold regression model is established
to verify the three theoretical hypotheses. First, a panel least
squares model is constructed to verify the relationship be-
tween green finance and regional carbon intensity. *e
construction form of the benchmark least squares regression
model is as follows:

Yit � β1 × Xit + β × Controlit + β0 + i + t + εit. (1)

Among them, Y is the explained variable, X is the ex-
planatory variable, Control is a series of control variables, i is
the individual fixed effect, t is the time fixed effect, β is the
coefficient to be estimated, and ε is the random interference

term. And then, this study specifically introduces explana-
tory variables, explained variables, and control variables in
Table 1.

3.1.2. Moderating Effect Model. In order to test Hypothesis
2, we refer to the moderation effect model construction
method of James and Brett [37]. We add the interaction term
between the moderator variable and the explanatory variable
in the OLS model to verify whether the process of capital
accumulation will affect the relationship between green fi-
nance and regional carbon intensity, and the moderating
effect model is constructed as follows:

Yit � α1 × Xit + α2 × Mit + α3 × Mit × Xit

+ α × Controlit + α0 + i + t + εit.
(2)

Among them, M is the moderator variable and α3 is the
coefficient to be estimated, which measures the moderating
effect of the moderator variable between the explained
variable and the explanatory variable.

3.1.3. 2reshold Effect Model. *emodel used by Caner and
Hansen [38] contains endogenous variables compared to
Hansen (1999). However, the threshold model proposed by
Hansen [39] is more widely accepted [40–44].*erefore, in
order to test Hypothesis 3, this study adopts the panel
threshold model [39] to explore the effect of green finance
on carbon emissions in regions with different capital stock
per capita. *e threshold regression model can select an
appropriate threshold value according to the character-
istics of the sample itself [45, 46] and examine whether the
effect of green finance on carbon intensity will change with
the difference of regional capital stock per capita. *e
construction form of the threshold effect model is as
follows:

Yit � 
n

j�1
cj+1 ∗ I Tit ∈ inf j, supj  ∗Xit + c

∗ controlit + i + t + εit.

(3)

Among them, β is the coefficient to be estimated; I is a
piecewise function, if the conditions in the parentheses are
true, then I takes 1, otherwise, takes 0; T is the threshold
variable; inf and sup are the intervals of the capital stock per
capita, that is, the critical value of the threshold; n is the
number of thresholds. In Table 1, we show the variables
selected in this study and their specific description.

3.2. Data

3.2.1. Explained Variable: Carbon Intensity (C). At present,
China’s existing statistics and data cannot directly query the
relevant data on the total carbon emissions of different
regions and industrial sectors. *erefore, indirect ac-
counting is required based on the energy consumption of
various sectors in China. Currently, the internationally
accepted calculation method is the reference method in the
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Greenhouse Gas Emissions Inventory Guidelines developed
by the IPCC (International Panel on Climate Change)
(2006). *e basic steps of this method are to estimate the
energy consumption of various sectors in China, to unify the
energy units, then multiply by the carbon content coefficient
to calculate the total carbon amount, deduct the carbon
amount used as raw material and nonenergy use, and finally
correct it with the oxidation coefficient and convert it into
carbon emissions [47].

Based on the accounting method of IPCC [34], this study
measures the energy consumption of each province in China
from 2008 to 2017 through the regional energy balance sheet,
and then calculates the carbon dioxide emissions from
energy consumption in each region, and then divide by the
regional gross domestic product to get the magnitude of
carbon intensity:

Eco2
�

iAi · ci

GDP
. (4)

Among them, Ai is the consumption of the ith energy
(unit: ton) and ci is the carbon dioxide emission coefficient of
this energy (unit: kg-CO2/kg).

Ai � Fi + Ti + Hi + Ni. (5)

Among them, Fi is the terminal consumption of the ith
energy in the region, Ti is the consumption of the ith energy
in the region for power generation,Hi is the consumption of
the ith energy in the region for heating,Ni is the consumption
of industrial raw materials in the ith region, which refers to
the use of fuel as nonenergy, such as chemical raw materials,
industrial or construction materials, and carbon dioxide into
final products, activities that do not emit or do not im-
mediately emit.

3.2.2. Explanatory Variables: Green Finance Development
Level (Gfd). According to the definition of green finance by
the International Development Finance Club (IDFC), that is,
green finance refers to providing financial support to
projects such as sustainable development, environmental
protection, and pollution reduction, including financial
services that promote the development of circular economy,
clean energy, and reduce greenhouse gas emissions. It can be
seen that green finance is a financial business that includes
the attributes of “sustainable development” and “cleanness.”
*erefore, this study characterizes the development level of
regional green finance from the following three dimensions:
(1) Green credit: the larger the scale of green credit in one
region, the more financial support the low-energy-con-
sumption and low-polluting enterprises receive, and the flow
of funds to high-energy-consumption and high-polluting
enterprises is relatively reduced, which contributes to the
reduction of regional carbon emission intensity. *us, this
study measures the level of green credit in a region using a
reciprocal ratio of interest payments to total industrial in-
terest payments for highly polluting and energy intensive
industries [22]. (2) Green investment: green investment
behavior refers to the unification of production investment
and prevention and control of environmental pollution,
while achieving economic growth and minimizing the
negative impact of industrial development on the envi-
ronment, thereby achieving sustainable economic and social
development [48]. *erefore, this study uses the proportion
of environmental pollution control investment in GDP and
the proportion of regional fiscal environmental protection
expenditure in the general fiscal budget expenditure to
represent the regional green investment level. (3) Green
insurance, also known as ecological insurance, is a basic

Table 1: Data description.

Variables Name Symbol Description

Explained variable Carbon intensity C
Based on the accounting method of IPCC [34], this study measures
the energy consumption of each province in China from 2008 to 2017

through the regional energy balance sheet.

Explanatory variables Green finance development
level Gfd

We use index of green credit, green investment, and green insurance
to measure green finance development index, and EVM method is

used to combine them together.

*reshold variable and
moderating variable Capital stock per capita Kpl

*e estimation method of capital stock in various regions of China
used in this study is based on Lu et al. [35]; and use resident

population to proxy labor quantity.

Control variables

Logarithm of GDP Gdp Gross region production
Logarithm of GDP per capita Gpp *e ratio of gross region production to population.
Proportion of industrial
output value to GDP Ssr *e proportion of industrial output value to GDP as a proxy variable

of industrial development
Proportion of service output

value to GDP Tsr *e proportion of service industry output value in GDP as a proxy
variable for the development level of the regional service industry

Foreign direct investment Fdi *e amount of foreign direct investment as a proportion of GDP as a
proxy variable to measure the degree of regional openness.

Regional patent applications Pat *e number of regional patent applications as a proxy variable to
measure the level of regional scientific and technological innovation.

Environmental regulation. Er
Industrial wastewater discharge, industrial sulfur dioxide discharge,

and industrial soot discharge are selected to characterize the
environmental regulation index of each region [36]
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means of environmental risk management under market
economy conditions. For example, environmental pollution
compulsory liability insurance, and green industry product
quality liability insurance because they help enterprises to
strengthen environmental risk management, reduce pollu-
tion accidents, and also reduce the environmental pollution
in the production process of enterprises. At present, agri-
cultural production activities in China are also one of the
main sources of greenhouse gas emissions due to the overuse
of chemical fertilizers and inefficient land use [49]. *ere-
fore, this study adopts the ratio of agricultural insurance
income to the total agricultural output value as the indicator
of the green insurance level in the region. Based on the above
analysis, this study uses green credit, green investment, and
green insurance to measure the development level of re-
gional green finance. In this study, the above three indicators
are normalized and weighted by the entropy value method
(EVM). *e calculation steps are as follows:

(1) *e indicators are quantified at the same time.
Calculate the proportion of the ith sample to the j-
index under the jth index (pij) as follows:

pij �
rij


n
i�1 rij

, (i � 1, 2 . . . , n; j � 1, 2, . . . , m). (6)

(2) Calculate the entropy value of the jth index (ej) as
follows:

ej � −k 
n

i�1
pij ln pij . (7)

Among them, k � (1/ln(n)), ej ≥ 0.

(3) Calculate the coefficient of variance of the jth index
(gj) as follows:

gj � 1 − ej, 0≤gj ≤ 1. (8)

(4) Calculate the weight of jth index (wj):

wj �
gj


m
j�1 gj

. (9)

(5) Calculate the composite score of the ith sample (Si) as
follows:

Si � 

m

j�1
wjpij. (10)

3.2.3. 2reshold Variable and Moderating Variable: Capital
Stock per Capita (Kpl). *e estimation method of capital
stock in various regions of China used in this study is based
on Lu et al. [35], where Iit is the capital flow in region i at
time t and git is the average growth rate of GDP in region i
during the investigation period.*e calculation method is to
use the geometric mean of the actual GDP growth data
published in the “China Statistical Yearbook (2006–2019)”
during the inspection period. *e capital stock in the base
period at this time can be estimated as follows:

ki,0 �
Ii,t

gi,t + δi,t 
. (11)

*e capital stock in region i at time t is as follows:

ki,t � 1 − δi,t ki,t−1 + Ii,t−1. (12)

Among them, the depreciation rate is 10%, the regional
resident population data is used to represent the population
variable, and the ratio of the regional capital stock to the
resident population is used to represent the capital stock per
capita.

3.2.4. Control Variables. In order to control the impact of
other variables on carbon intensity, this study selects control
variables from five dimensions, namely, economic devel-
opment, industrial structure, opening to the outside world,
technological innovation, and environmental regulation. (1)
Economic development: the increase of economic activities
will bring more energy consumption, and fossil energy
combustion is one of the important sources of carbon
emissions.*erefore, the level of economic development will
have an impact on regional carbon emissions [50]. *is
study uses the logarithm of GDP (Gdp) and GDP per capita
(Gpp) as proxy variables for economic development to
control the impact of economic development scale on re-
gional carbon intensity. (2) Industrial structure: industry is
the main field of fossil energy combustion and one of the
important sources of carbon emissions, especially industries
with high consumption and high emission such as steel,
chemical industry, cement, and nonferrous metals [51].
*erefore, this study chooses the proportion of industrial
(Ssr) output value to GDP as a proxy variable of industrial
development to control the impact of industrial develop-
ment scale on regional carbon emissions; at the same time, as
an important development strategy industry to adjust the
industrial structure and promote energy conservation in the
socio-economic industrial system, the service industry may
help reduce the regional carbon emission intensity [52].
*erefore, this study uses the proportion of service industry
output value (Tsr) in GDP as a proxy variable for the de-
velopment level of the regional service industry to control
the impact of the development scale of the service industry
on the regional carbon emission intensity. (3) *e degree of
openness: generally speaking, the more open an area is, the
more likely it will bring advanced management experience
and clean technology, which will help to reduce carbon
emissions. *erefore, this study chooses the amount of
foreign direct investment as a proportion of GDP (Fdi) as a
proxy variable to measure the degree of regional openness.
(4) Technological innovation: regions with a higher level of
science and technology may have stronger green technology
innovation capabilities, which are conducive to the research
and development and use of clean energy and technology.
*erefore, this study chooses the number of regional patent
applications (Pat) as a proxy variable to measure the level of
regional scientific and technological innovation. (5) Envi-
ronmental regulation: due to the external uneconomical
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nature of environmental pollution, the government can
adjust the economic activities of enterprises by formulating
corresponding policies and measures to achieve the purpose
of energy conservation and emission reduction. *erefore,
environmental regulation will have an important impact on
regional carbon emissions. In this study, industrial waste-
water discharge, industrial sulfur dioxide discharge, and
industrial soot discharge are selected to characterize the
environmental regulation index of each region [44].

3.3. Data Sources. Based on the availability of data, the
sample we selected is the provincial-level panel data of 29
provincial-level administrative units except Tibet from 2005
to 2018, and the missing data are filled by the difference
method. At the same time, the data based on explanatory
variables, explained variables, moderator variables, thresh-
old variables, and control variables are all from the “China
Statistical Yearbook,” “China Insurance Yearbook,” Eps
database, Wind data, and statistical yearbooks of provincial
administrative units. As shown in Figure 1, the darker the
color, the higher the green finance development level; the
lighter the color, the lower the green finance development
level. In 2005, the development level of green finance in the
eastern region was significantly higher; in 2018, the devel-
opment level of green finance in the eastern and central
regions was significantly higher. It shows that with the
passage of time, the development level of green finance in the
central region has been significantly improved, and the
overall development level of green finance in the eastern and
central regions of the country is relatively high. It should be
noted that the primary reason why we chose 2005–2018 as
the time period is that there were a lot of administrative
division adjustments and mergers between cities in China
before 2004, which may affect the conclusions of this study.
Second, years after 2019 were not selected as the research
interval because of the following reasons: (1) COVID-19 was
first detected in China at the end of 2019, which may affect
the conclusions of this study. (2) In 2019, China imple-
mented a policy of reforming the household registration
system, which not only abolished the household registration
restrictions in cities with a population of less than 3 million,
but also comprehensively relaxed the household registration
conditions for large cities with a population of 3 to 5 million.
*ese lead to a certain scale of population movement across
cities, which may have an impact on the regression results.

4. Results

4.1. Benchmark Regression Results

4.1.1. Benchmark Regression Results of China as a Whole.
*is study uses Stata15.1 software to perform statistical
analysis on the benchmark regression, and the regression
results are shown in Table 2. Among them, the first column is
the OLS regression result before adding control variables.
*e second column is the regression results of the least
squares two-way fixed effects model (OLS-FE). *e third
column is still based on the least squares model, replacing
the T test in the statistical regression with the regression

result of the D-K standard error, in order to eliminate the
influence of variable heteroscedasticity and cross-sectional
correlation on statistical analysis, so as to obtain more ac-
curate regression results.*e fourth column is the regression
results of system moment estimation (GMM), using two lag
periods and three lag periods as instrumental variables,
considering the possible time lag in the development level of
green finance, which may interfere with the regression re-
sults. *e core of the GMM model is to use the difference
equation and the horizontal equation in the parameter es-
timation as an equation system, so that the difference var-
iable and the horizontal variable can be used as instrumental
variables for each other for systematic estimation, so that the
parameter estimation is more effective. *e fifth column is
the de-extremum value. In this study, the samples with the
highest 5% and the lowest 5% of carbon emission intensity in
various regions of China are removed, and then the
benchmark regression is performed again to reduce the error
caused by outliers to the regression results as much as
possible. Since green finance may affect regional carbon
emissions, and the continuous increase in total carbon
emissions will also force relevant regional decision-making
departments to vigorously develop green finance, that is,
there may be a two-way causal relationship between the
explanatory variables and the explained variables in this
study. *is may cause bias in the regression results.

In order to solve the interference of the endogeneity
problem on the regression results, we choose an instru-
mental variable (IV), that is, the number of green utility
model patents granted. Additionally, the Sargan test was first
used to test whether the tool variable was over-identified.
After the test, the P value of the Sargan test was 0.421, which
meant that the null hypothesis was not rejected, which
meant that the tool variable was not over-identified. *en,
we adopted the AR Wald test to ensure whether the in-
strumental variable was a strong instrumental variable. After
the test, the P value of the AR(1), AR(2), and Wald statistics
were 0.073, 0.9011, and 0.0425, respectively, which meant
that the null hypothesis was rejected at least at the signifi-
cance level of 10%, which meant that the instrumental
variable was not a weak instrumental variable. Hence, the
choice of the instrumental variable is reasonable. Because the
green use of new patents does not directly participate in
production and directly affects the intensity of carbon
emissions, but it has a very strong positive correlation with
regional awareness of environmental protection, so it will
affect green finance. *erefore, the sixth column is a ro-
bustness check against the benchmark model using a two-
stage least squares model (2SLS). In this study, multiple
methodologies are used to explain the conclusions because
we need to ensure that the conclusions are still reliable when
some basic assumptions in econometrics are not satisfied,
which is consistent with the method of Fan et al. [53].

It can be seen from Table 2 that in columns (1)–(6), the
regression coefficients of green finance on regional carbon
intensity range from −1.104 to −2.209 and are significant at
the 1% level. It can be found that green finance contributes
to the reduction of regional carbon emission intensity, that
is, Hypothesis 1 of this study is established. *is study uses
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Stata15.1 to make a partial correlation analysis diagram
between green finance and carbon emissions. Figure 2 is a
partial correlation analysis diagram between green finance
and carbon emissions before adding control variables.
Figure 3 shows the partial correlation analysis of green
finance and carbon emissions after adding control vari-
ables, which proves Hypothesis 1 again, that is, the de-
velopment of green finance helps regions to reduce regional
carbon emissions. *e primary reason is that the devel-
opment of green finance can further expand the proportion
of green credit. On the one hand, green credit increases the
financing constraints of high-pollution and high-emission
enterprises, and limits the expansion of the production
scale of polluting enterprises; on the other hand, green
credit can guide funds to flow to environment-friendly

enterprises and help energy-saving enterprises to develop
green technologies and control pollution, thereby reducing
carbon emissions in their production activities. Secondly,
the development of green finance can further increase the
proportion of green investment, guide social investment
activities to favor environment-friendly enterprises, and
attract more private capital (such as venture capital) to flow
to green industries, increasing the supply of green funds. In
addition, green financial institutions can rely on profes-
sional risk identification to conduct comprehensive risk
management of supporting projects, and the development
of green insurance business can also urge enterprises to
consider ecological and environmental factors in produc-
tion and operation activities to reduce environmental
pollution and carbon intensity.

Table 2: Benchmark regression results.

(1) OLS (2) OLS-FE (3) D-K (4) GMM (5) D-Peak (6) 2SLS

Gfd −2.209∗∗∗
(−8.71)

−1.494∗∗∗
(−4.28)

−1.494∗∗∗
(−6.92)

−2.177∗∗∗
(−5.82)

−1.104∗∗∗
(−2.67)

−1.909∗∗∗
(−3.23)

Gdp 0.231∗∗∗ (7.95) 0.231∗∗∗ (3.24) 0.127∗ (1.88) 0.242∗∗∗ (3.87) 0.346∗∗∗ (2.61)
Gpp 0.183∗∗∗ (4.74) 0.183∗ (1.77) 0.009∗∗∗ (3.04) 0.033∗∗∗ (3.14) 0.202∗∗∗ (3.96)
Ssr 2.027∗∗∗ (5.76) 2.027∗∗∗ (2.96) 0.404 (0.89) 2.170∗∗∗ (4.85) 2.632 (0.53)
Tsr 2.713∗∗∗ (9.54) 2.713∗∗∗ (8.08) 0.396∗∗∗ (5.41) 1.435∗∗∗ (8.63) 5.024∗∗∗ (7.68)
Fdi −0.107 (−1.08) −0.107 (−1.17) −0.168∗∗ (−2.07) −0.169 (−0.06) −0.098∗∗ (−2.10)
Pat −0.090 (0.43) −0.090 (0.25) −0.048 (−0.20) −0.060 (−0.24) −0.072 (−0.38)

Er −0.114∗∗∗
(−5.41)

−0.114∗∗∗
(−3.26)

−0.120∗∗∗
(−6.16)

−0.121∗∗∗
(−6.15)

−0.067∗∗∗
(−3.72)

Time ∗ ind fixed
effect Yes Yes Yes Yes Yes Yes

Cons 7.215∗∗∗ (11.04) 9.138∗∗∗ (4.14) 9.138∗∗∗ (5.62) 9.582∗∗∗ (6.11) 8.636∗∗∗ (4.74) 6.474∗∗∗ (6.98)
R 2 0.3138 0.7942 0.7942 0.7181 0.5654 0.8013
Obs 420 420 420 330 378 420
Sargan test 0.421
AR (1) 0.073
AR (2) 0.9011
Wald 0.0425
Note. ∗, ∗∗, and ∗∗∗represent significant at 10%, 5%, and 1%, respectively. Hypothesis test statistics are in parentheses.
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Figure 1: Green finance development level in 2005 and 2018.
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For the control variables, economic growth and indus-
trial scale increase will increase regional carbon intensity.
*e main reason is that China’s industrialization develop-
ment and rapid economic growth depend on a large amount
of energy consumption, and the combustion of fossil energy
is one of the most important sources of carbon emissions,
which aggravates the growth of carbon emissions. In ad-
dition, the increase in the scale of the service industry has
also significantly increased the regional carbon emission
intensity. *e possible reason is that the daily services and
consumption of residents may lead to resource consump-
tion, which will also increase the regional carbon emission
intensity. *e improvement in the level of scientific and
technological innovation helps to reduce the regional carbon
intensity, but it is not significant. *is shows that China still
needs to further increase investment in scientific and
technological innovation, especially green technology in-
novation, and use clean production technology to drive the
continuous upgrading of the industrial structure. Envi-
ronmental regulation can significantly reduce regional
carbon intensity, which shows that China’s environmental
regulation policies have achieved certain results in envi-
ronmental governance.

4.1.2. Robustness Test. Referring to Fan et al. [53], the fol-
lowingmethods are selected for robustness test in Table 3: (1)
*e possible influence of control policies, that is, the in-
fluence that endogenous factors of the policy selection
sample. For example, policies in low-carbon pilot areas may
lead to a high level of green finance development in one
region, so the impact of green finance development on
carbon emissions is more likely to come from low-carbon
pilot areas. In July 2010, the National Development and
Reform Commission officially launched the pilot work of
national low-carbon provinces and cities, and decided to
carry out low-carbon pilot work in Guangdong, Liaoning,
Hubei, Shaanxi, and Yunnan provinces.*erefore, this study
makes empirical regression on low-carbon pilot areas and
non-low-carbon pilot areas in column 1 and column 2,
respectively. (2) *e possible influence of the provincial-
level system. Currently in China, Beijing, Shanghai, Tianjin,
and Chongqing are municipalities directly under the gov-
ernment. *erefore, the impact of its green finance devel-
opment level on its carbon emissions may be different from
that of other regions. *erefore, the regression results of
these four regions are shown in the third column, and the
regression results of other regions are shown in the fourth
column. Since the heterogeneity of microenterprises may
influence the results. We matched the city-level data and
enterprise-level explained variables with the macro-
provincial level explained variables, so as to investigate
whether the effect existing at the macrolevel also exists at the
microlevel, as shown in columns 5 and 6. It can be found that
no matter what robustness test method is adopted, the in-
hibitory impact of green finance development on carbon
intensity is still significant, so it passes the robustness test.

4.1.3. Benchmark Regression Results in Four Regions of
China. China is a vast country, and there are great differ-
ences in the level of economic development and pollution
discharge in different regions. *is study conducts group
regressions according to the eastern, central, western, and
northeastern regions, and explores the heterogeneity
mechanism of green finance development on carbon
emissions in different regions of China. *e regression re-
sults are shown in Table 4. Columns (1)–(4) represent the
regression results for the eastern, central, western, and
northeastern regions of China, respectively.

From the regression results of the four regions in China
in Table 4, it can be seen that green finance still has a
significant inhibitory effect on carbon intensity, the coeffi-
cient is from −1.022 to −2.017, with 1% significant level. It
should be noted that the inhibitory effect of green finance on
carbon emissions is most significant in eastern China. *e
possible reason is that the eastern region has a higher level of
economic development, a mature capital operation model,
and a sound policy environment. *erefore, more green
finance projects tend to be implemented in the eastern re-
gion of China. In addition, the eastern region of China is
currently undergoing a process of transition from high-
polluting manufacturing to high-tech manufacturing, so a
lot of green credit and green investment are needed to
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Figure 3: Partial correlation (after adding control variables).
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Figure 2: Partial correlation (before adding control variables).
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support the transition from polluting industries to envi-
ronmentally friendly industries. *erefore, the inhibitory
effect of green finance on carbon intensity in the eastern
region is more obvious. However, compared with the eastern
region, the central and western regions of China have un-
dertaken more high-polluting industries from the eastern
region. *e economic development is still in the stage of
pursuing volume and ignoring environmental benefits, and
the overall carbon intensity is relatively high. In addition, the
green financial system in the central and western regions is
not yet sound enough, lacking advanced management and
mature institutional mechanisms, and green financial
products are relatively simple, so green finance is weak in
helping carbon emission reduction. It is worth mentioning
that the economic development of the northeast region is
dominated by heavy industries, such as steel, coal, oil and
gas, and chemical industries. It faces great excess pressure
and lacks economic growth and financial innovation.
However, due to the superior natural conditions in northeast

China and the great pressure on industrial transformation
and upgrading, green finance has a broader space for de-
velopment, and its inhibitory effect on carbon emissions
continues to increase.

4.2. Moderating Effect Results

4.2.1. Moderating Regression Results of China as a Whole.
Under the moderation effect test model constructed in this
study, the regression results are shown in Table 5. Columns
(1)–(6) in Table 5 are still similar to those in (1)–(6) in
Table 2, and the moderation effect model is also tested for
robustness and endogeneity.

It can be seen from Table 5 that in columns (1)–(6), the
regression coefficients of capital stock per capita (Kpl) on
regional carbon intensity range from 0.079 to 0.220, and are
significantly positive at the 10% significance level. *e re-
gression coefficient of the interaction term of per capita

Table 3: Robustness test.

(1) Low-carbon
pilot areas

(2) Non-low-carbon
pilot areas

(3)
Municipalities

(4)
Nonmunicipalities (5) City-level (6) Enterprise-

level

Gfd −1.232∗∗∗ (−3.23) −1.453∗∗∗ (−4.75) −2.345∗∗∗
(−5.23) −1.565∗∗∗ (−3.11) −1.433∗∗∗

(−2.77)
−5.334∗∗∗
(−3.69)

Gdp 0.281∗∗∗ (5.08) 0.352∗∗∗ (4.15) 0.423∗∗∗ (8.31) 0.178∗∗ (1.99) 0.682∗∗∗
(3.56) 0.341∗∗∗ (2.91)

Gpp 0.282∗∗∗ (3.08) 0.170∗∗ (4.22) 0.183∗∗ (1.96) 0.011∗∗ (2.48) 0.033∗∗∗
(3.64) 0.241∗∗∗ (3.72)

Ssr 2.062∗∗∗ (4.06) 2.177∗∗∗ (3.17) 2.262∗∗∗ (3.91) 1.431 (1.57) 2.173∗∗∗ (2.61) 2.281 (1.03)
Tsr 2.517∗∗∗ (7.15) 2.284∗∗∗ (3.26) 2.965∗∗∗ (3.71) 2.629∗∗∗ (3.26) 2.544∗∗∗ (3.15) 4.262∗∗∗ (4.70)
Fdi −0.163 (−1.08) −0.227 (−1.08) −0.138 (−1.17) −0.184 (−1.22) −0.151 (−0.13) −0.131 (−0.22)
Pat −0.090 (0.43) −0.090 (0.43) −0.090 (0.25) −0.048 (−0.20) −0.060 (−0.24) −0.072 (−0.38)

Er −0.114∗∗∗ (−5.41) −0.114∗∗∗ (−5.41) −0.114∗∗∗
(−3.26) −0.120∗∗∗ (−6.16) −0.121∗∗∗

(−6.15)
−0.067∗∗∗
(−3.72)

Time ∗ Ind fixed
effect Yes Yes Yes Yes Yes Yes

Cons 4.521∗∗∗ (7.04) 6.251∗∗∗ (4.55) 6.904∗∗∗ (3.72) 5.251∗∗∗ (3.79) 6.252∗∗∗
(4.28)

17.518∗∗∗
(11.93)

R 2 0.7050 0.7643 0.7521 0.7707 0.5265 0.2178
Obs 70 350 56 364 3920 16514
Note. ∗, ∗∗, and ∗∗∗represent significant at 10%, 5%, and 1%, respectively. Hypothesis test statistics are in parentheses.

Table 4: Subregional regression results of benchmark model.

(1) Eastern (2) Central (3) Western (4) Northeast
Gfd −2.017∗∗∗ (−3.67) −1.022∗∗∗ (−2.61) −1.309∗∗∗ (−5.37) −1.917∗∗∗ (−3.92)
Gdp 0.014∗∗∗ (6.28) 0.455∗∗∗ (3.89) 0.207∗∗ (2.15) 0.191 (0.93)
Gpp 0.306 (1.63) 0.327∗∗ (2.27) 0.194 (1.22) 0.064 (1.56)
Ssr 0.527∗∗∗ (3.77) 2.727∗∗∗ (3.88) 1.657∗∗∗ (4.76) 3.013∗∗∗ (4.64)
Tsr 4.777∗∗∗ (4.79) 0.566∗∗∗ (5.23) 1.432∗∗∗ (10.709) 3.019∗∗∗ (7.94)
Fdi −0.109∗ (−1.76) −0.085 (−0.29) −0.207 (−0.53) −0.210∗ (−1.85)
Pat −0.166 (−0.37) −0.105 (−0.01) −0.063 (−0.01) −0.101− 0.360
Er −0.166∗∗∗ (−6.27) −0.205∗ (−1.91) −0.188∗∗∗ (−3.09) −0.020∗ (−1.99)
Time ∗ ind fixed effect Yes Yes Yes Yes
Cons 9.031∗∗∗ (8.12) 10.646∗∗∗ (7.03) 7.013∗∗∗ (6.84) 8.821∗∗∗ (9.44)
R 2 0.6438 0.7017 0.8056 0.8321
Obs 140 84 154 42
Note. ∗, ∗∗, and ∗∗∗represent significant at 10%, 5%, and 1%, respectively. Hypothesis test statistics are in parentheses.
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capital stock and green finance (Kpl ∗ Gfd) on regional
carbon intensity ranges from −0.188 to −0.793, and is sig-
nificantly positive at the 1% significance level. It can be found
that after adding the interaction terms of capital stock per
capita and green finance, capital stock per capita into the
benchmark regression model, the inhibitory effect of green
finance development on regional carbon intensity has de-
creased. *erefore, per capita capital stock has a significant
negative moderating effect on the relationship between green
finance and regional carbon emissions, that is, Hypothesis 2 is
established. *e reason is that the essence of green finance is
the reallocation of capital stock and the realization of sus-
tainable economic, social and environmental development
through the optimal combination of financial instruments
and financial products. *erefore, under the efficient green
financial market adjustment mechanism, through the com-
bination of green credit, green investment, green insurance
and other green financial services. Enterprises can further
improve the operation mode, optimize and reorganize pro-
duction factors, such as human resources, capital, technology,
etc., in order to reduce pollution emissions in production
activities, strengthen pollution control at the end of pro-
duction, and then reduce carbon emissions. *erefore, the
accumulation of capital could be a feasible path to better exert
the effect of green finance on carbon emissions. Moreover, the
increase in carbon intensity caused by the process of capital
accumulation can also be mitigated through the development
of green finance.

4.2.2. Moderating Regression Results in Four Regions of
China. In order to further explore the heterogeneity of the
moderating effect of capital stock per capita on green finance
and carbon emissions in different regions of China, this
section conducts group regressions on the eastern, central,
western, and northeastern regions of China. *e regression
results are shown in Table 6.

It can be seen from Table 6 that whether it is the overall
regression result of China or the regression results of the four
regions, per capita capital stock (Kpl) plays a significant
moderating role, helping green finance curb carbon intensity,
the coefficients ranges from 0.048 to 0.221. From the regression
coefficients, the moderating effect of capital stock per capita is
more significant in northeast China.*e possible reason is that
the northeast region is a traditional old industrial base in
China, and the problems of environmental pollution and
ecological damage are becoming more and more serious.
*erefore, it needs a lot of funds to support the upgrading and
transformation of traditional manufacturing industries.
However, the economic growth rate of the northeast region has
slowed down in recent years, and the local financial capacity is
extremely limited, which cannot support the development of
the green economy in the northeast region. *erefore, capital
stock per capita is crucial to the development of green economy
in northeast China. *e capital factor integration function of
green finance enables green enterprises to have more oppor-
tunities to obtain production factors for further development.
Under the continuous action of the factor integration mech-
anism, more capital will be gathered in environment-friendly
enterprises, which will promote the realization of scale effect of
green production enterprises, and further create conditions for
the development of green economy.

4.3. 2reshold Effect Results. Due to the significant hetero-
geneity of capital stock per capita in different regions, this part
continues to explore whether there is a threshold effect of
green finance on carbon intensity under different levels of
capital stock per capita. *e threshold effect test results are
shown in Table 7. Specifically, it shows that there is a non-
linear relationship between the impact of per capita capital
stock on effect of green finance on carbon intensity. Hence,
this study can use the threshold effect model to analyze the
mechanism of green finance on regional carbon intensity.

Table 5: Regression results of regulatory effect.

(1) OLS (2) FE (3) D-K (4) GMM (5) de-extremum (6) 2SLS

Gfd −1.243∗∗∗
(−3.47) −0.160∗ (−1.71) −0.160∗ (−1.71) −0.311∗∗ (−2.14) −0.135∗∗ (−2.16) −1.696∗∗∗

(−3.90)
Kpl 0.220∗ (1.85) 0.079∗ (1.84) 0.079∗∗ (2.14) 0.072 (1.39) 0.131∗ (1.83) 0.190∗ (1.82)

Kpl ∗ Gfd −0.793∗∗∗
(−5.50) −0.223∗∗ (−1.99) −0.223∗∗ (−1.99) −0.188∗∗ (−2.41) −0.484∗∗∗

(−3.87)
−0.476∗∗∗
(−3.00)

Gdp 0.184∗∗∗ (3.13) 0.184∗∗∗ (3.13) 0.106 (1.66) 0.293∗∗ (3.18) 0.414∗∗ (2.37)

Gpp 0.223 (1.41) 0.223 (1.41) −0.010∗∗∗
(−3.65) 0.039∗∗∗ (3.73) 0.191∗∗∗ (4.55)

Ssr 1.530∗∗ (2.34) 1.530∗∗ (2.34) 0.454 (0.943) 1.933∗∗∗ (5.09) 2.585 (0.86)
Tsr 2.882∗∗∗ (7.67) 2.882∗∗∗ (7.67) 0.436∗∗∗ (4.21) 1.713∗∗∗ (7.35) 4.811∗∗∗ (7.00)
Fdi −0.098 (−1.17) −0.098 (−1.17) −0.207∗∗ (−1.99) −0.171 (−0.04) −0.084∗∗ (−2.44)
Pat −0.099 (−0.27) −0.099 (−0.27) −0.054 (−0.21) −0.049 (−0.21) −0.055 (−0.30)

Er −0.114∗∗∗
(−3.75)

−0.114∗∗∗
(−3.75)

−0.112∗∗∗
(−5.99)

−0.102∗∗∗
(−6.57)

−0.069∗∗∗
(−4.64)

Time ∗ Ind fixed
effect Yes Yes Yes Yes Yes Yes

Cons 8.284∗∗∗ (4.53) 7.618∗∗∗ (5.29) 7.618∗∗∗ (5.29) 7.660∗∗∗ (7.16) 8.325∗∗∗ (5.16) 6.678∗∗∗ (7.68)
R 2 0.4969 0.8031 0.8031 0.7268 0.6230 0.8539
Obs 420 420 420 330 378 420
Note. ∗, ∗∗, and ∗∗∗represent significant at 10%, 5%, and 1%, respectively. Hypothesis test statistics are in parentheses.
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*e threshold regression results are shown in Table 8.
Under different per capita capital levels, the development of
green finance has a significant threshold effect on regional
carbon emissions. Green finance helps reduce carbon
emission intensity, and with the increase of capital stock per
capita, green finance’s inhibitory effect on regional carbon
emissions is enhanced. Specifically, in the single-threshold
model, green finance has a significant inhibitory effect on
carbon emissions only when the per capita capital stock is
greater than 8.353, and its elasticity coefficient is −1.799. For
the double-threshold model, only when the per capita capital
stock is greater than 8.775, green finance has a significant
inhibitory effect on carbon emissions, and its elasticity
coefficient is −1.997. And with the increase of per capita
capital stock, the inhibitory effect of green finance on carbon
emissions is increasing. For the three-threshold model, only
when the capital stock per capita is greater than 8.231, green
finance has a significant inhibitory effect on carbon emis-
sions, and its elasticity coefficient is −1.744. After crossing
the second threshold, its elasticity coefficient becomes
−2.565, and this inhibitory effect will continue to increase as
the capital stock per capita increases. *erefore, with the
increase of per capita capital stock, the inhibitory effect of
green finance on carbon emissions is enhanced. *e reason
is that the impact of green finance on economic entities is
mainly achieved by restructuring capital allocation. Only
when the capital stock of the region reaches a certain level,

enterprises can use more funds to develop green technol-
ogies and control pollution emissions from production
activities, thereby reducing regional carbon intensity.

5. Discussion

*e conclusion of this study is basically consistent with the
theory of ecological modernization and urban environmental
change [54–56]. Although the development and progress of
cities will bring ecological environment pressure to cities, with
the improvement of the innovation level and modernization
level of cities, environmental problems will be reduced, such as
the increase of the scale of green finance. *is is similar to the
view that the improvement of China’s green finance devel-
opment index helps reduce carbon intensity [11, 57]. In par-
ticular, financial development can reduce carbon emissions
and be environmentally friendly if it encourages investment in
environmental projects and enables firms to adopt and use
advanced, energy-efficient, clean technologies, or renewable
energy projects [58, 59]. In addition, Sun [60] pointed out that
the development of green finance has a moderating effect on
the carbon emissions of high-income groups, while it has an
opposite effect on the carbon emissions of middle- and low-
income groups. *is is also the future research direction be-
tween green finance and carbon intensity, that is, further re-
finement of research samples is required to verify whether
there will be differences in the regression results.

Table 6: Subregional regression results of regulatory effects.

(1) Eastern (2) Central (3) Western (4) Northeast
Gfd −0.291∗ (−1.87) −0.316∗∗ (−2.31) −0.192∗∗ (−2.17) −0.227∗∗ (−2.01)
Kpl 0.048 (1.04) 0.103∗ (1.70) 0.131∗∗ (1.99) 0.221∗∗∗ (3.66)
Kpl ∗ Gfd −0.327∗∗∗ (−2.87) −0.319∗∗ (−2.21) −0.322∗∗∗ (−2.78) −0.508∗∗∗ (−3.01)
Gdp 0.280∗∗∗ (3.12) 0.311∗∗∗ (2.62) 0.281∗∗∗ (4.35) 0.227∗∗∗ (4.48)
Gpp 0.142∗∗ (2.39) 0.259∗ (1.87) 0.230∗ (1.94) 0.162 (1.16)
Ssr 1.390∗∗∗ (3.36) 1.934∗∗∗ (3.14) 2.290∗ (1.87) 1.893∗∗∗ (3.10)
Tsr 2.689∗∗∗ (7.31) 2.488∗∗∗ (5.67) 1.841∗∗∗ (8.08) 2.937∗∗∗ (7.41)
Fdi −0.099 (−1.28) −0.076 (−0.98) −0.104 (−0.95) −0.067 (−1.34)
Pat −0.091 (−0.27) −0.072 (−0.27) −0.087 (−0.16) −0.126 (−0.15)
Er −0.138∗∗∗ (−4.53) −0.077∗∗∗ (−4.33) −0.071∗∗∗ (−3.20) −0.141∗∗∗ (−3.02)
Time ∗ ind fixed effect Yes Yes Yes Yes
Cons 12.596∗∗∗ (5.08) 10.919∗∗∗ (6.78) 7.519∗∗∗ (7.85) 10.723∗∗∗ (3.90)
R 2 0.6892 0.7369 0.8528 0.8931
Obs 140 84 154 42
Note. ∗, ∗∗, and ∗∗∗represent significant at 10%, 5%, and 1%, respectively. Hypothesis test statistics are in parentheses.

Table 7: *reshold effect test.

F-value P value 1% critical value 5% critical value 10% critical value
Single threshold 18.937∗∗∗ 0.003 15.303 7.955 5.922
Double threshold 40.923∗∗∗ 0.007 34.044 18.871 11.045
*ird threshold −11.530∗ 0.090 11.707 −6.286 −12.327
Note. ∗, ∗∗, and ∗∗∗represent significant at 10%, 5%, and 1%, respectively.
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6. Conclusions and Policy Recommendations

Issues such as resource consumption and ecological dete-
rioration caused by China’s extensive growth for a long time
have made green development an inevitable choice for
China’s current economic transformation. However, in
order to achieve green development, in addition to the active
guidance of the government, it also requires the operation of
the capital market mechanism. Among them, green finance
plays an important role.

7. Conclusions

(1) *e development of green finance has a significant
inhibitory effect on the regional carbon intensity. For
every 1% increase in the level of green finance de-
velopment, the regional carbon intensity can be
reduced by 2%.*ere is heterogeneity in the regions,
with the eastern region having the strongest inhib-
itory effect, followed by the northeastern region, then
the central region, and the western region, respec-
tively. *erefore, different green financial policies
should be classified and implemented according to
the factor resource endowment and industrial
structure in different regions of China to maximize
the effect of emission reduction.

(2) *ere is a moderating effect of per capita capital
stock on the relationship between green finance and
carbon intensity, that is, the accumulation of re-
gional capital helps to enhance the inhibitory effect
of green finance on carbon intensity. From the re-
gression results of the four regions in China, green
finance has the most significant inhibitory effect on
carbon intensity in northeast China under the
process of capital accumulation. *erefore, regional

development should not overemphasize the devel-
opment of service industries to reduce carbon
emission intensity. It is also possible to optimize the
allocation of production factors of the industrial
economy through green finance, and increase in-
vestment in clean energy and clean production, in
order to achieve the coordinated development of
capital accumulation and green industries.

(3) *ere is a significant threshold effect between green
finance and carbon emission intensity between per
capita capital stock, that is, with the increase of per
capita capital stock, the inhibitory effect of green
finance on carbon emission increases. *erefore, in
the process of capital accumulation, attention should
be paid to the improvement of the regional financial
structure. Among them, green finance is matched
with economic development and industrial structure
to stimulate a stronger capital allocation effect and
guide more capital to flow to environment-friendly
industries to achieve a continuous decline in carbon
intensity.

7.1. Policy Recommendations

(1) Accelerate the improvement of relevant legal systems
and policy guarantees for the development of green
finance. Due to the late start of green finance de-
velopment in China, the policy system and legal and
regulatory system need to be further improved.
*erefore, first of all, some legal policies with higher
level, wider coverage, more specificity, and stronger
legal effect should be introduced, for example, a
certain level of tax relief for green bond investors.
Secondly, based on the successful experience of some
western developed countries, adjust China’s existing

Table 8: *reshold effect regression results.

(1) Single threshold (2) Double threshold (3) *ird threshold

Gfd

*reshold< δ1 −0.385 (−0.70) −1.125 (−1.02) −1.273 (−1.03)

δ 1≤*reshold <δ2
−1.799∗∗∗
(−4.40)

−1.997∗∗∗
(−4.67) −1.744∗ (−1.79)

δ 2≤*reshold <δ3 — −3.601∗∗∗ (−7.61) −2.565∗∗∗ (−3.07)
δ 3< threshold — — −2.278∗∗ (−2.19)

Gdp 0.152∗∗∗ (5.68) −0.112∗∗∗ (3.99) 0.279∗∗∗ (6.70)
Gpp 0.157∗∗∗ (4.09) 0.166∗∗∗ (2.81) 0.450∗∗∗ (3.07)
Ssr 4.408 (0.22) 0.302∗∗∗ (6.09) 2.865∗∗∗ (4.41)
Tsr 0.857 (1.14) 4.100∗∗∗ (2.73) 4.542∗∗∗ (4.02)
Fdi −0.240 (−0.61) −0.134∗∗∗ (−2.60) −0.262 (−0.89)
Pat −0.051 (−0.02) 0.010 (−0.47) −0.223 (−0.25)
Er −0.176∗∗∗ (−5.44) −0.074∗∗∗ (−6.81) −0.039∗∗∗ (−7.62)
Time fixed effect Yes Yes Yes
Individual fixed effect Yes Yes Yes
Cons 9.156 (0.48) 8.079∗ (1.76) 7.990∗∗∗ (2.07)
R 2 0.6243 0.7581 0.7846
Obs 420 420 420
δ 1 8.353 8.775 8.231
δ 2 — 9.243 8.781
δ 3 — — 9.913
Note. ∗, ∗∗, and ∗∗∗represent significant at 10%, 5%, and 1%, respectively. Hypothesis test statistics are in parentheses.
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green finance standards, unify the norms, strengthen
information communication, and improve the green
finance development mechanism, quantify envi-
ronmental risks, and improve supervision, so as to
mobilize the enthusiasm of financial institutions to
actively participate in green finance.

(2) Give play to the decisive role of the market in re-
source allocation. In terms of expanding the scale of
green assets, it is recommended that financial in-
stitutions accelerate the deployment of green in-
dustries such as new energy, green buildings, low-
carbon transportation, energy conservation, and
environmental protection, and increase the pro-
portion of green assets. At the same time, financial
institutions have also increased financial support for
the green transformation of high-carbon industries
such as petrochemicals, electric power, and steel, and
optimized asset structures. At the same time, fi-
nancial institutions should actively follow up and
participate in the construction of the carbon market,
develop carbon financial products such as carbon
funds and carbon trusts, and help reduce the “green
premium.”

(3) *e impact of green finance on carbon emission
intensity is heterogeneous in different regions of
China. *erefore, different green finance develop-
ment goals should be formulated in combination
with the regional factor endowment structure and
comparative advantages. In particular, the eastern
region is the leader of China’s economic develop-
ment. While promoting the development of green
credit products, it should actively promote the di-
versified development of green products and en-
hance its demonstration effect of green financial
development. At the same time, the business envi-
ronment in northeast China should be continuously
optimized, and more green financial information
consulting service agencies and environmental risk
assessment agencies should be cultivated, thereby
accelerating the transformation and upgrading of
traditional industries. *e central and western re-
gions have undertaken a large number of industrial
transfers from the eastern regions, and the economic
development momentum is strong, but the partici-
pation of market players in green finance needs to be
improved. *erefore, preferential policies such as
financial subsidies, tax relief and financial incentives
should be implemented as soon as possible to en-
courage more institutions to participate in the de-
velopment of green finance. [61–63].

Data Availability

Due to the confidentiality and privacy of the data, they will
only be provided upon reasonable request.

Conflicts of Interest

*e authors declare that they have no conflicts of interest.

Acknowledgments

*is work was supported by the Soft Science Research
Program of Nanyang City in 2021 “A Study on Improving
the Service System of Technological and Financial Inte-
gration and Innovation Development in Nanyang City”
(Grant no. RKX22).

References

[1] C. Nedopil, T. Dordi, and O. Weber, “*e nature of global
green finance standards—evolution, differences, and three
models,” Sustainability, vol. 13, no. 7, p. 3723, 2021.

[2] S. T. Katircioglu and N. Taşpinar, “Testing the moderating
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