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Abstract

Based on panel data from 16 prefecture-level cities in Anhui Province from 2009 to 2019,
this paper constructs a threshold effect model to explore in-depth the internal
relationship and mechanism between financial development, environmental regulation,
and economic growth at different stages of financial development in Anhui Province. The
empirical findings reveal significant regional disparities in economic growth across
Anhui Province. In addition to financial development and environmental regulation,
human capital and technological output are also key factors. The impact of
environmental regulation and financial development on economic growth presents a
nonlinear relationship, showing either a "J-shaped" or positive "U-shaped" curve under
different levels of financial development. Based on these findings, it is recommended
that Anhui Province place greater emphasis on ecosystem protection, optimize the
financial development system, and promote the coordinated advancement of
environmental regulation and financial development to foster high-quality and
sustainable economic growth. These insights can help guide Anhui Province's future
economic development strategies, improve related policy formulation, and enhance the
effectiveness of policy implementation.

Keywords

Anhui Province; Financial Development; Environmental Regulation; Economic Growth;
Threshold Effect.

1. Introduction

In recent years, China’s economy has been growing at a breakneck pace, earning the country
the nickname “The Eastern Express.” However, with the gradual slowdown of economic growth,
China has entered a “new normal,” characterized by a trend of structural adjustment. Against
this backdrop, it is particularly crucial for Anhui Province to adapt to the times by adjusting and
optimizing its economic structure to achieve high-quality and sustainable development.

On the one hand, financial development contributes to economic growth by creating scale
effects through industry expansion. In the process of economic system transformation, Anhui
Province has adopted cutting-edge regulatory strategies and reform measures from within the
country. The continuous expansion of the financial sector and the gradual improvement of the
financial system have effectively reduced financing costs for local enterprises, optimized
corporate cash flow management, enhanced regional economic liquidity and dynamism, and
promoted the transition and upgrading of the economy toward a virtuous cycle of development.

On the other hand, environmental regulation has standardized corporate economic behavior,
effectively curbing environmental pollution and fostering high-quality, sustainable economic
growth. Although structural adjustments have alleviated the negative consequences of
overexploitation, issues such as environmental pollution and resource shortages remain
persistent. Against the backdrop of a sharp decline in the national environmental carrying
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capacity, Anhui Province, adhering to the principles of sustainable development, has
implemented a series of environmental governance and ecological economic policies,
mitigating the adverse impact of economic growth on the environment.

Therefore, in the context of the “new normal” of the economy, and in the face of increasingly
severe ecological and environmental challenges, the formulation of effective economic
optimization strategies becomes crucial. This study aims to explore the impact of financial
development and environmental regulation on sustainable economic growth and the
enhancement of its quality. By analyzing the regional disparities in Anhui’s economic growth,
the research scientifically reveals the heterogeneity of provincial-level economic phenomena.
Furthermore, it establishes an empirical model to examine the relationship between financial
development, environmental regulation, and economic growth, providing theoretical support
and empirical evidence for promoting quality improvement and sustainable development in
Anhui Province.

2. Literature Review

2.1. Research on Financial Development and Economic Growth

Financial development refers to the structural changes and improvements in financial markets,
encompassing both short-term and long-term transformations. According to Goldsmith in his
work Financial Structure and Development, financial development reflects the integration and
evolution of financial instruments and institutional attributes. Mckinnon [1] views financial
development as a gradual improvement process of financial markets in developing countries,
while Levine [2] emphasizes the growth of the financial sector and institutional enhancement.
According to the Chinese Financial Dictionary, financial development can be defined as the
relative expansion of financial asset scale within financial markets.

In terms of the relationship between financial development and economic growth, there has
been extensive and in-depth international research. Goldsmith [3], by constructing financial
ratio indicators, revealed a positive correlation between financial development and economic
growth. Levine and Beck’s [4] cross-country analysis further emphasized that financial
development can partially promote economic growth. However, Cole et al. [5] focused on the
risks present in financial market development, particularly how capital misallocation affects
market efficiency, potentially harming economic growth and even leading to recession.

In the domestic research field, although the start was later, unique insights and results have
been shown in certain aspects. Sun Wugqin [6], from the perspective of financial structure,
compared bank intermediary markets with financial markets, highlighting the critical role of
financial markets in promoting technological innovation and economic growth. Yin Jianfeng [7]
further detailed the relationship between financial markets and technological innovation,
pointing out that different financial structures have differential impacts on the paths to
promoting technological innovation. Zhang Xiaobo and Fu Qiang [8], using endogenous growth
theory, analyzed the impact of financial openness on economic growth and found that under
fully open financial policies, financial development and economic growth can achieve positive
synchronized growth. Additionally, several scholars such as Emmanuel K, Ganda Fortune, et al.
[9-16] also argue that financial development and economic growth are connected to varying
degrees.

2.2. Domestic and International Literature Review on Environmental
Regulation and Economic Growth

Environmental regulation is implemented by the government to regulate behaviors that result
in negative externalities, such as pollution. Pan Jiahua [17] described environmental regulation
as the government’s use of non-market means to regulate the utilization of environmental
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resources. Zhao Yumin [18] argues that environmental regulation combines tangible systems
and intangible awareness to constrain behavioral agents. Based on this, we define
environmental regulation as a series of eco-economic policies formulated by the government in
governing environmental pollution and protecting ecosystems, which effectively constrain
corporate behavior, eliminate negative externalities, and promote sustainable coordination
between the economy and the environment.

When discussing the interaction between environmental regulation and economic growth, the
international academic community has adopted various theoretical frameworks, but the
conclusions are not uniform. For example, Pashigian [19] pointed out that environmental
regulation might inhibit economic growth by increasing investment and production costs for
firms. In contrast, Porter’s [20] “Porter Hypothesis” suggests that environmental regulation can
positively promote economic growth, corporate performance, and technological innovation.
Meanwhile, Urpelainen [21] used a game-theoretic model to demonstrate that under
uncertainty, the relationship between environmental regulation and economic growth is also
uncertain.

Domestically, the findings on this topic can be broadly categorized into three main viewpoints.
Xie Zhongchou [22] constructed a provincial panel model incorporating the quadratic term of
environmental regulation and found that environmental regulation has a significant negative
impact on economic growth. Ma Hailiang [23] used productivity data from China’s three major
economic regions to build a distributed lag model and concluded that environmental regulation
has a positive impact on economic growth by affecting productivity, but the significance level
varies by period. Xiong Yan’s [24] research found a positive “U-shaped” nonlinear relationship
between environmental regulation and economic growth. Additionally, scholars such as
Nieuwhof Annet, Yu Cao, et al. [25-32] have also emphasized the complex interaction between
environmental regulation and economic growth.

Overall, both domestic and international studies have explored the interaction between
environmental regulation and economic growth. The main differences in research lie in the
indicators and perspectives chosen, the examination of the “Compliance Cost Theory” versus
the “Porter Hypothesis,” and the insufficient exploration of nonlinear relationships. It is
noteworthy that despite empirical results varying due to regional, cultural, policy, and
economic factors, researchers have reached a high consensus on policy recommendations:
advocating for stronger environmental regulations and proactive financial development
policies to promote stable economic growth.

3. Facts and Mechanisms

3.1. KeyFacts

From 2010 to 2020, Anhui Province’s financial sector expanded continuously with stable
overall growth, gradually becoming an important driving force behind economic development.
Despite the severe impact of the COVID-19 pandemic, which led to a sharp economic decline
and a sluggish capital market, the growth momentum of the stock market, bond market, and
banking sector remained remarkably strong. Specifically, the number of listed companies
doubled in 2020 compared to a decade earlier, and the issuance of stocks and bonds saw
significant increases. Both the insurance and banking industries showed favorable
development trends, and the social financing environment improved markedly.

Regarding environmental regulation, despite Anhui Province’s rapid economic growth since the
beginning of the reform and opening-up period, its technological level has been relatively
backward, and there has been a lack of sustainable development concepts. This has resulted in
increasingly severe ecological and environmental pollution problems. Although a series of
pollution prevention and control measures have been implemented, the environmental issues
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have not been fundamentally resolved. For example, from 2009 to 2019, the environmental
treatment fees levied on enterprises increased annually, reflecting the orderly execution of
pollution prevention policies. However, the fluctuating number of cities meeting air quality
standards and the changing trends in environmental pollution control investment indicate that
the governance outcomes are less than ideal.

In terms of economic structural transformation, Anhui Province has actively promoted the
optimization of its industrial structure in recent years, increasing efforts in innovative
technology research to align economic structure with development scale, aiming for steady
economic growth. From 2000 to 2019, the economy showed a generally coordinated growth
trend, with a rapid acceleration between 2005 and 2012. However, the growth rate slowed from
2013 to 2016 due to policies aimed at adjusting the industrial structure. The primary reason
was the overemphasis on developing the secondary industry, which caused serious
environmental pollution, leading to chain reactions that resulted in localized economic
fluctuations.

Moreover, significant regional disparities exist between financial development, environmental
regulation, and economic growth in Anhui Province. For instance, the differences in financial
development across regions, the varying intensity of environmental regulation from north to
south and from east to west, and the regional disparities in economic growth all highlight the
internal heterogeneity within the province.

3.2. Mechanisms

The mechanism by which financial development promotes economic growth can be realized
through two main pathways:

Efficiency-based Pathway: Financial development facilitates the efficient allocation of
resources through both the "visible hand" and the "invisible hand," optimizing capital
operations and reducing inefficient investments. This improvement in capital allocation
efficiency supports economic growth.

Cost-based Pathway: Financial development reduces transaction costs, production costs, and
financing costs, stimulating market demand and encouraging the continuous expansion of
enterprise production scales, thereby generating economies of scale and promoting economic
growth.

The impact of environmental regulation on economic growth can be analyzed from two
perspectives:

Cost Transmission Mechanism: Based on the "Compliance Cost Hypothesis" or "Porter
Hypothesis," this perspective emphasizes how the costs and innovation compensation
associated with environmental regulation influence economic growth.

Pollution Haven Hypothesis: This viewpoint suggests that the regional characteristics of
different environmental regulation strategies lead to varying effects on local economic growth.
Given the above analysis, this study proposes the following hypotheses:

Hypothesis 1: Financial development and environmental regulation in Anhui Province have a
certain impact on economic growth.

Hypothesis 2: The impact of financial development and environmental regulation on economic
growth varies across regions in Anhui Province.

Hypothesis 3: There is a significant threshold effect between financial development,
environmental regulation, and economic growth in Anhui Province.
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4. Model and Data

4.1. Variable Selection
4.1.1. Dependent Variable

Economic growth (EG) is measured using the logarithm of real per capita GDP. The year 2009
is chosen as the base year, and real per capita GDP is logarithmically transformed to eliminate
the effects of price levels, inflation, and units of measurement. This indicator accurately reflects
the growth rate and development level of regional economies [33] .

4.1.2. Independent Variables

Financial Development (FD): Financial development is measured using the financial correlation
ratio, which is the proportion of the sum of year-end deposit and loan balances of financial
institutions to the region's GDP. This indicator reflects the extent to which the financial sector
supports economic activity and its efficiency in resource allocation [34] .

Environmental Regulation (ER): Environmental regulation is measured by the proportion of
environmental protection expenditures to total fiscal expenditures, which reveals the intensity
of government investment in environmental protection and pollution control, and its potential
impact on economic activity [35] .

4.1.3. Control Variables
Human Capital (HC): As a substitute for labor, human capital is measured by the weighted

average number of years of education of local residents, reflecting the human capital conditions
of various social strata [36] .

Technological Innovation (TI): As a substitute for technology, technological innovation is
measured by the ratio of R&D expenditure to general fiscal expenditure, reflecting the region’s
investment in technological innovation and R&D activities [37] .

Technological Output (TO): Another proxy for technology, technological output is measured by
the logarithm of the number of patent grants in the region, reflecting the economic role of
patents in social production [38] .

Government Expenditure Scale (GOV): As a substitute for capital, government expenditure
scale is measured by the ratio of government fiscal expenditure to regional GDP, reflecting the
degree of government intervention in economic activities [39] .

4.2. Model Specification

To analyze the impact of financial development and environmental regulation on economic
growth in Anhui Province, a static balanced panel data model is constructed. The model
considers key variables and their potential impacts on economic growth, incorporating
individual effects as control terms. The model expression is as follows:

Where: oo is the intercept term; o, 8,7y, &, {and ¢ are the estimated coefficients; i represents
the prefecture-level city; t represents time; i denotes individual effects for the prefecture-level
cities; ¢it is the random error term.

4.3. Data Explanation

Research on economic growth traditionally focuses on national-level analysis, while studies at
the provincial or city level are relatively scarce [40-41] . Existing literature often focuses on
single linear relationships, rarely incorporating a comprehensive analysis of multiple factors
and regional disparities [42-43] . Although some studies consider factors such as economic
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institutions, industrial structure, and technological innovation, discussions on environmental
regulation have been largely limited to linear regression models, without delving into complex
factors like regional differences [44-47] .

Given the significant regional disparities in economic growth within Anhui Province, simple
regression analysis may lead to spurious results. Thus, this study selects data from 16 cities in
Anhui Province for the period from 2009 to 2019. Additionally, factors such as resource
endowments, local culture, and historical background are considered. The province is divided
into three regions based on the Huai River and Yangtze River:

Northern Anhui: The cities north of the Huai River, including Suzhou, Huaibei, Fuyang, Bozhou,
Bengbu, and Huainan.

Central Anhui: The cities between the Yangtze and Huai Rivers, including Hefei, Lu’an, Anqing,
and Chuzhou.

Southern Anhui: The cities south of the Yangtze River, including Wuhu, Ma’anshan, Tongling,
Xuancheng, Chizhou, and Huangshan.

The data were obtained from official statistics websites. Missing data for some prefecture-level
cities were supplemented using linear interpolation and moving average methods. Cities like
Chaohu, which has been dissolved as an administrative unit, and newly established county-level
cities with insufficient data, were excluded from the study. Since the short panel data are
approximately considered stationary series, they can be used directly for regression analysis.
Descriptive statistics for the relevant variables are shown in Table 1.

Table 1. Descriptive Statistics for Variables

Variable Sample Size Mean S.D. Min Max
EG 176 16.017 1 0.5952 14.714 0 17.927 0
HC 176 8.1326 0.683 0 6.805 3 10.1350
FD 176 2.3147 0.5408 1.473 6 4.0711
ER 176 0.0334 0.020 8 0.0090 0.1229
TO 176 7.4389 1.089 2 41271 10.3171
TI 176 0.088 2 0.0753 0.0055 0.3172

GOV 176 0.1926 0.0609 0.069 6 0.3281

5. Empirical Analysis

5.1. Model Diagnostic Tests
Table 2 summarizes the results of various diagnostic tests for the regression model:

Table 2. Regression Model Series Test Results

Test Method F-statistic P-value
F-test 62.37 0.0000
Friedman's Test 44.46 0.0001
Testparm Test 1847.23 0.0000
Hausman Test 33.51 0.0000
Modified Wald Test 1081.25 0.0000
Wooldridge Test 582.67 0.0000

The results of the F-test, Friedman's test, Testparm test, and Hausman test are all significant,
indicating the presence of cross-sectional dependence, and confirming that a fixed effects
model is more appropriate than random effects or mixed effects models. Additionally, the
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Modified Wald and Wooldridge tests are significant, pointing to heteroscedasticity and serial
correlation issues in the model. As a result, the study adopts the fixed effects model with
Driscoll and Kraay standard errors to ensure robustness in the estimation results.

5.2. Baseline Regression

Table 3 shows the results of the baseline regressions for models (1), (2), and (3), which
represent mixed effects, random effects, and fixed effects models, respectively:

Table 3. Overall Regression Results of the Models

Variable (1) (2) (3)
HC 0.189*** 0.204*** 0.189***
(6.11) (6.98) (6.11)
FD 0.192%** 0.186™** 0.192%**
(4.77) (4.78) (4.77)
ER -0.565 -0.257 -0.565
(-0.94) (-0.45) (-0.94)
TO 0.24 1%+ 0.230*** 0.24 1%+
(13.92) (14.08) (13.92)
TI 0.759 0.861* 0.759
(1.78) (2.08) (1.78)
GOV 0.213 0.391 0.213
(0.64) (1.26) (0.64)
Regional Effects Controlled Controlled Controlled
N 176 176 176

The results indicate the following: Financial Development (FD) shows a significant positive
effect, indicating that the orderly development of financial markets provides substantial
support for economic growth. Environmental Regulation (ER), although negative, is not
significant, suggesting that while environmental regulation increases operational costs for
businesses, its inhibitory effect on economic growth is not obvious. Human Capital (HC) has a
significant positive impact, implying that improving education levels plays a crucial role in
promoting technological innovation and industrial upgrading. Technological Output (TO)
significantly promotes economic growth, while Technological Innovation (TI) is not significant,
suggesting a time lag in the transformation of technological achievements. Government
Expenditure Scale (GOV) is also not significant, implying that the direct influence of fiscal policy
on economic growth is limited. These results confirm Hypothesis 1, indicating that financial
development and environmental regulation contribute to economic growth to some extent.
They also underscore the critical roles of human capital and technological output in driving
economic growth in Anhui Province. Additionally, the consistency of the results across models
(1), (2), and (3) demonstrates the robustness of the baseline regression.

5.3. Regional Regression

Table 4 presents the results of regional regressions, with models (1), (2), and (3) representing
the fixed effects models for Northern Anhui, Central Anhui, and Southern Anhui, respectively:
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Table 4. Grouped Regression Results of the Models

Variable (1) (2) (3)
HC 0.230** 0.191* 0.163**
(4.18) (3.90) (4.14)
FD 0.249** 0.033 0.441**
(5.02) (0.75) (4.58)
ER -1.708** 2.783* -0.895*
(-4.30) (3.81) (-2.72)
TO 0.222** 0.207** 0.247***
(6.78) (8.15) (8.86)
TI 0.062 1.482 0.860
(0.11) (1.91) (1.83)
GOV 0.016 1.251** -0.218
(0.08) (7.12) (-0.48)
Regional Effects Controlled Controlled Controlled
N 66 44 66

The regional results reveal significant spatial heterogeneity and regional differences in the key
drivers of economic growth in Anhui Province: Financial Development (FD) shows a significant
positive effect in Northern and Southern Anhui, while the effect is not significant in Central
Anhui, suggesting regional disparities in the impact of financial development on economic
growth. Environmental Regulation (ER) promotes economic growth in Central Anhui but has
an inhibitory effect in Northern and Southern Anhui, implying that the effectiveness of
environmental policies is closely related to regional characteristics. Human Capital (HC)
significantly promotes economic growth in all regions, especially in Northern and Central Anhui,
highlighting the core role of education and human resource quality in driving regional economic
development. Technological Output (TO) and Technological Innovation (TI) contribute to
economic growth in all regions, underscoring the critical role of technological achievement
transformation in regional economic development. Government Expenditure Scale (GOV) has a
significant positive effect in Central Anhui but a negative effect in Southern Anhui, reflecting
differences in government spending scale and policy orientation across regions. These findings
confirm Hypothesis 2, demonstrating that the key drivers of economic growth exhibit
significant spatial heterogeneity and regional differences across Anhui Province. Considering
these regional disparities when formulating and implementing economic growth strategies will
lead to more effective and sustainable development.

6. Study on Threshold Effects

6.1. Construction of the Threshold Panel Model

Based on the panel threshold model proposed by Hansen, and drawing on the research methods
of Lian Yujun et al,, this study constructs a threshold regression model for economic growth in
Anhui Province, using financial development as the threshold variable. While this model can
address issues of heteroscedasticity and autocorrelation, it is not effective in dealing with
multicollinearity problems. It is generally accepted that multicollinearity exists when the
correlation coefficient exceeds 0.8. Based on the correlation test results, the variable
Technological Output (TO) is excluded from the model. The specific threshold panel model is
set as follows:

First, financial development (FD) is set as the threshold variable for environmental regulation
(ER). The model expression is as follows:
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EGlt = alERit * I(FDlt S Al) + azERl't * I(/11 < FDlt S /12) +"' +0(nEth * I(FDlt > An)
+ﬁFDl't + yHCit + 6T1it + EGOV”_- + Ui + Eit (2)

Next, to enhance the explanatory power of the model, interaction terms between financial
development and environmental regulation are introduced:

EGlt = alEthFDlt * I(FDlt S Al) + azEthFDlt * I(/11 < FDlt S )“2) +"' +0(nEthFDlt
. I(FDlt > An) + ,BFDl't + yHCit + 6Tll't + fGOVlt + Ui + Eit (3)

Then, financial development is set as its own threshold variable:

EGy = a;FDy - I(FDy < ) + ayFDy - I(Ay < FDyy < Ay) ++++ +a,FD - I(FDy > A,,)
+ﬁERit + yHCit + 6T1it + EGOV”_- + Ui + Eit (4‘)

Finally, the interaction terms between financial development and environmental regulation are
introduced again to further enhance the model:

EGlt = alEthFDlt * I(FD”: S /11) + azEthFDlt * I(/ll < FDlt S /12) +“‘ +0(nEthFDlt
. I(FDlt > /1.,1) + IBERit + yHCit + 6Tlit + fGOVlt + Hi + Eit (5)

Where: a1, ..., an, B, Yy, 8 and & are the coefficients; [ (An-1<Qit<An) is an indicator function, which
takes the value of 1 if the condition inside the brackets is satisfied, and 0 otherwise; A1, A2, ...,
An are the unknown threshold values, and n is a positive integer representing the number of

thresholds.
6.2. "Threshold Effect" Study
6.2.1. Estimation of Threshold Values

To reveal the stage-specific characteristics of the impacts of financial development and
environmental regulation on economic growth at different levels of financial development, the
panel threshold regression model proposed by Hansen is applied to estimate the number of
thresholds and the threshold parameters. Table 5 summarizes the estimation results.

Table 5. Estimation Results of Threshold Values

Model | Threshold Variable | Number of Thresholds | F-statistic | P-value | Threshold Estimate
Single 24.66 0.006 7 1.693 2
(1) FD Double 14.87 0.083 3 2.065 2
Triple 8.94 0.896 7 -
Single 24.08 0.006 7 1.751 4
(2) FD Double 12.31 0.1700 -
Triple 9.74 0.853 3 -
Single 21.37 0.0233 1.751 4
(3) FD Double 19.77 0.006 7 2.065 2
Triple 6.81 0.8900 -
Single 23.07 0.043 3 1.693 2
4) FD Double 19.42 0.0233 2.095 8
Triple 9.40 0.803 3 -
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The findings indicate that the threshold effects vary across different models under different
levels of financial development. Specifically: Model (1) exhibits a double threshold effect at the
10% significance level. Model (2) confirms the existence of a single threshold effect at the 1%
significance level. Models (3) and (4) both display double threshold effects at the 5%
significance level.

6.2.2. Threshold Value Analysis

To understand the impact of environmental regulation (ER), financial development (FD), and
their interaction on economic growth, the threshold effect model is estimated. The regression
results are presented in Table 6.

Table 6. Threshold Effect Results for Threshold Variables

Model Observed Value Threshold Classification Coefficient t-value P-value
FD<1.693 2 -12.4350 -3.99 0.000
(1) ER 1.693 2<FD<2.065 2 -0.985 0 -1.14 0.255
FD>2.065 2 3.1847 3.33 0.001
FD<1.751 4 -1.9707 -2.99 0.003
(2) ER*FD
FD>1.751 4 1.5150 3.70 0.000
FD<1.751 4 0.0589 0.74 0.462
(3) FD 1.751 4<FD<2.065 2 0.177 1 2.56 0.011
FD>2.065 2 0.2555 4.47 0.000
FD<1.693 2 -5.485 4 -2.12 0.035
(4) FD*ER 1.693 2<FD<2.095 8 3.526 8 2.03 0.044
FD>2.095 8 5.755 8 4.11 0.000

Model (1) shows a positive "U-shaped" relationship between environmental regulation and
economic growth across different stages of financial development. In the early stages of
financial development, environmental regulation may suppress economic growth due to
increased business costs. However, as financial markets mature, environmental regulation
becomes a positive factor in promoting economic growth. Model (2) reveals a similar "U-
shaped" relationship between the interaction of environmental regulation and financial
development and economic growth. The threshold value is lower compared to the standalone
effect of environmental regulation, indicating that financial development influences the
economic growth effects of environmental regulation policies. Model (3) shows a "J-shaped"
relationship between financial development and economic growth, implying that financial
development initially contributes little to economic growth but becomes a significant factor as
financial markets improve, suggesting that the advancement of the financial sector is key to
fostering economic growth. Model (4) illustrates how environmental regulation affects the
relationship between financial development and economic growth at different levels of
financial development. When financial development is low, environmental regulation may
exacerbate the burden on businesses, hindering the positive effects of financial development
on economic growth. However, as financial markets develop, the synergy between
environmental regulation and financial development promotes economic growth, especially
when financial development reaches higher levels. These results confirm Hypothesis 3,
demonstrating that the effects of financial development and environmental regulation on
economic growth in Anhui Province are characterized by threshold effects. This finding
underscores the need to consider the stages of financial market development when formulating
environmental and financial policies.
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6.2.3. Threshold Crossing Analysis

Table 7 summarizes the threshold-crossing situation for financial development levels in
different cities of Anhui Province, revealing the complex non-linear interactions between
financial development, environmental regulation, and economic growth.

Table 7. Threshold Effect Crossing Situations for Threshold Variables

Observed Threshold i
Model Value Classification Cities
FD<1.693 2 0
') ER 1.693 2<FD<2.065 2 Chuzhou, Ma’anshan
FD>2.065 2 Hefei, Huaibei, Bozhou, Suzhou, Bengbu, Fuyang, Huainan, Lu’an,
) Wuhu, Xuancheng, Tongling, Chizhou, Anging, Huangshan
FD<1.751 4 0
2 ER*FD Hefei, Huaibei, Ma’anshan, Wuhu, Xuancheng, Bozhou, Suzhou,
FD>1.751 4 Bengbu, Fuyang, Huainan, Chuzhou, Lu’an, Tongling, Chizhou, Anqing,
Huangshan
FD<1.751 4 0
3) FD 1.751 4<FD<2.065 2 Chuzhou, Ma’anshan
FD>2.065 2 Hefei, Huaibei, Bozhou, Suzhou, Bengbu, Fuyang, Huainan, Lu’an,
) Wuhu, Xuancheng, Tongling, Chizhou, Anging, Huangshan
FD<1.693 2 0
“) FD*ER 1.693 2<FD<2.095 8 Chuzhou, Ma’anshan
FD>2.095 8 Hefei, Huaibei, Bozhou, Suzhou, Bengbu, Fuyang, Huainan, Lu’an,
) Wubhu, Xuancheng, Tongling, Chizhou, Anging, Huangshan

Model (1) shows that when financial development is at a moderate level (such as in Chuzhou
and Ma’anshan), the economic growth effect of environmental regulation is relatively weak.
However, in cities with higher financial development (such as Hefei, Huaibei, etc.), the positive
impact of environmental regulation on economic growth becomes significantly stronger,
exhibiting a positive "U-shaped" dynamic. This suggests that once financial development
reaches a certain stage, the economic benefits of environmental regulation are optimized and
become more apparent. Model (2) confirms that at higher levels of financial development, the
interaction between environmental regulation and financial development significantly
promotes economic growth. All cities have crossed the first threshold value, demonstrating the
generally positive impact of environmental regulation under higher levels of financial
development. Models (3) and (4) analyze the impact pathways of financial development itself
on economic growth. Cities with lower levels of financial development have not crossed any
thresholds, while cities with higher financial development, such as Hefei and Huaibei, have
clearly crossed the second threshold. This illustrates the "J-shaped" or "U-shaped" effect of
financial development, where financial development contributes little to economic growth in
the initial stages, but as financial markets develop and mature, its positive impact on economic
growth becomes increasingly evident and strong. In summary, most cities in Anhui Province
have entered a high level of financial development, where the positive interaction between
environmental regulation and financial development plays a key role in promoting economic
growth. Particularly in cities with more advanced financial development, environmental
regulation not only does not hinder economic growth, but, in fact, complements and enhances
financial development, jointly driving healthy economic growth as financial markets mature
and capital allocation efficiency improves.
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7. Conclusion and Recommendations

7.1. Research Conclusion

Anhui Province has been actively guiding its economic development model from extensive to
intensive growth, but the transformation is still in its early stages, and exploring future
economic development paths remains a crucial task. Based on data from 2009 to 2019, panel
and threshold models were constructed to deeply analyze the drivers of economic growth and
their regional differences. The study yields the following conclusions:

Multiple Factors Affect Economic Growth: Financial development, human capital, and
technological output play important roles in driving economic growth in Anhui Province,
whereas the direct impact of environmental regulation on economic growth is not significant.

Regional Differences in Growth Drivers: The influence of various factors on economic growth
shows significant regional differences. In northern and southern Anhui, financial development
has a notable positive impact on economic growth, while in central Anhui, environmental
regulation is the key factor driving growth.

Threshold Effects: The impact of financial development and environmental regulation on
economic growth exhibits significant threshold effects at different levels of financial
development, following either a "J-shaped" or positive "U-shaped" non-linear relationship.
Most cities in Anhui have reached a high level of financial development, at which point the
synergy between environmental regulation and financial development effectively promotes
economic growth.

7.2. Research Recommendations

Based on the comprehensive analysis of economic development in Anhui Province from 2009
to 2019, the following recommendations are proposed:

Deepen Environmental Regulation Reform and Focus on Ecological Protection: The current
environmental regulation measures have a limited positive impact on economic growth and
may lead to a crowding-out effect. It is recommended that Anhui further optimize its
environmental protection measures to ensure the sustained health of the ecosystem while
promoting the optimization and upgrading of the economic structure and the reform of the
environmental governance system, achieving harmonious growth between the economy and
the environment.

Upgrade the Financial Industry and Improve the Financial System: The improvement of
financial development levels has a significant positive effect on economic growth. Anhui
Province should accelerate the integration of financial markets and optimize resource
allocation, promoting the financial industry toward deeper, more diversified structures that
better serve the real economy, providing strong financial support for economic transformation.
Coordinate the Implementation of Environmental Regulation and Financial Development: The
interaction between environmental regulation and financial development has a more
pronounced positive impact on economic growth. It is recommended that Anhui Province
simultaneously promote financial development while strengthening environmental regulation.
By optimizing the interaction between the two, the province can foster industrialization and
jointly promote the development of a green economy.

Accelerate Upgrades in Human Capital and Technological Innovation and Optimize Government
Regulation: Human capital and technological innovation are key drivers of economic growth.
Anhui should invest in education and research and development (R&D) to enhance the quality
of human capital, encourage innovation and the application of technology, and create a
favorable environment for the transformation of technological achievements and economic
growth through effective government regulation.
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Implement Differentiated Policies and Respect Regional Differences: Economic growth
demonstrates significant variation across regions. When formulating policies, Anhui should
fully consider regional characteristics and implement differentiated strategies. In regions with
advanced financial development, focus should be placed on environmental protection, while in
regions with weaker financial development, efforts should be made to improve the efficiency of
financial services and the effectiveness of environmental regulation.
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