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Abstract
The purpose of this paper is to examine the relation of environmental regulations and regional green
economic efficiency. To do so, this paper used the regional data of China from 2006-2018 and
applied super-efficiency DEA and TOBIT model for empirical analysis. The findings of the study
reveal China’s green economic efficiency are in a state of “high in the south region and low in the
north, and gradually converging”. However, green economy efficiency in the central and western
regions has shown an upward trend. At the same time, the gap between green economy efficiency
in the eastern region and green economy efficiency in the central and western regions is steadily
decreasing. These results show that environmental parameters/regulations have had a significant
impact on China as a whole and in the regional perspective, but the impacts of each region are
different. The study holds key insights for the policy development related to economy and the
ecology.
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INTRODUCTION
The 2017 Central Economic Work Conference proposed that growth need to change from
speed to quality. In this regard, economic growth has started to shift from highly dependent on cheap
labor energy and real estate more dependent on new industries and new technologies. The key to
this is the improvement of ecological efficiency. Certain damage and ecological damage have
brought severe challenges to the sustainable development. People are now paying more and more
attention to the sustainable development of the economy and society, taking the improvement of
ecological efficiency as the basis for high-quality economic development, and developing ecological
economy and recycling. Economics and green economy have become topics of common concern for
experts, scholars, and governments, and have set off a research upsurge on a global scale.
The traditional extensive economic growth model has made a huge support to the rapid
improvement of the regional economy, but it has gradually exposed many ecological problems, such
as environmental pollution and excessive consumption of resources, which have affected the
sustainable economic development goals. Under the new situation, to break through the constraints
of resources and environmental protection factors, in accordance with the development of the times,
emphasizing the pursuit of innovation, harmonization, environmental safeguard, sharing, and green
development concepts, and avoid blindly. With the goal of increasing GDP and promoting the
coordinated development of economy, environment, and resources, the "green economy" was
emerged. At the same time, the nature of the environment lies in public products and negative
externalities, which determines that it is difficult to truly solve environmental problems by market
regulation alone.
The implementation of environmental parameters/regulation to supplement the lack of
market functions will become an important breakthrough in apprehending a green economy. The
use of environmental parameters/regulation to achieve industrial upgrades, recover the eminence of
economic-development, and achieve the goal of developing a green economy. This idea comes from
the theory of sustainable development. The characteristic of green development is to coordinate the
harmonious development. Therefore, the representative "green economic efficiency" based on
"green development" new research area in the academic field. In this context, this paper channels
the efficiency of green economy in China's various regions, and then explores the effect of
environmental-regulations on green economy efficiency, and strives to provide important reference
value for the improvement of China's green economy efficiency at the theoretical level.
2

CURRENT RESEARCH STATUS
Scholars have long paid attention to study green economy efficiency and environmental
regulations. Some researchers tried to explore the relevance of environmental parameters and
productivity. They mainly include the following views: Some researchers point out that
environmental parameters/regulation will adversely affect green economy efficiency. Such as,
Gollop et al. (1983) found that the government's strengthening of environmental
parameters/regulation will prompt power production companies to switch to the use of low-sulfur
coal, but the increase in production costs has caused the total factor productivity of the electronics
industry to drop by 0.59 percentage points. Through the effect of environmental parameters on
polluting organizations in Shanxi Province, Ke Wenlan et al. (2011) pointed out that environmental
parameters/regulation will have spillover effects, and it is difficult to fully play their role in
stimulating the technological-innovation of coal firms, leading to the loss of existing productivity.
Some researchers also pointed out that environmental parameters will force businesses to
increase technological innovation and improve efficiency. For example, Liu Zhibiao and Huang
Dechun (2006) established the Robert model to analyze the impact of environmental
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parameters/regulation on corporate green technology innovation. They believe that appropriate
environmental parameters/regulation will force companies to upgrade green technologies, and
upgrading green technologies can achieve increased impacts due to environmental regulations.
Effective cost offset. He Aiping and An Mengtian (2019) used the SBM-DEA directional distance
function to measure the efficiency of provincial green development from 2001 to 2015. At the same
time, they carried out empirical research with the aid of the dynamic panel GMM model, and
concluded that environmental regulation is promoted. This will improve green economy efficiency,
and at the same time will have a positive impact on the improvement of environmental protection
and the quality of economic development.
Other researchers pointed out that there are uncertainties in the correlation between
environmental parameters/regulation and green economic efficiency. For example, Wang Dong and
Wang Guoyin (2011) conducted research based on the perspective of regional differences and
concluded: Although environmental parameters/regulation can actively promote the upgrading of
regional science and technology, the positive impact of this kind of effect varies significantly from
region to region. Based on the industrial panel data of 11 provinces and cities in my country’s
Yangtze River Economic Belt, Liu Mingyu and Yuan Baolong (2018) used the two-stage network
SBM-DEA model to measure the efficiency of green innovation, and concluded that the difference
in environmental regulation types makes it more efficient in industrial green innovation. There are
also different effects on the aspects. Aiming at 280 prefecture-level cities and above in China, Jin
Yage and Chang Rui (2016) used the dynamic panel model to analyze the impact of environmental
parameters/regulation on industrial total factor productivity using industrial data from 2003 to 2013
and concluded: There is an inverted U-shaped correlation between environmental
parameters/regulation and productivity. The most significant impact is in the eastern region, and the
least significant impact is in the western and central regions.
From the above discussion, it can be seen that the academic research field has accumulated
richer theoretical research and empirical analysis results in environmental regulation and green
economy efficiency, but detailed and scientific exploration is still needed in terms of the mechanism
of influence between the two. The impact mechanism of environmental regulation has the
characteristics of complexity and difference. It may have an repressing effect on green economy
efficiency. It may also urge technological innovation and the improvement of economic efficiency.
Because environmental parameters/regulation and green economy efficiency are based on A special
phenomenon in a specific geographic area, and different regions show differentiated characteristics.
Starting from the staged characteristics of China's regional economic development at this stage, this
topic uses the super-efficiency DEA model to measure the green economic efficiency of different
regions in China, and uses the threshold effect model to analyze the relationship between
environmental parameters/regulation and the green economic efficiency of various regions in China. ,
Empirically test the threshold value and threshold effect of environmental regulations, and provide
an effective basis and reference for promoting the development of green economy
3 METHODOLOGY
DEA was first proposed by Charles, Cooper, and Rhodes in the United States in the 1970s. This
method mainly analyzes the relative efficiency of a group, and then obtains a non-parametric
production frontier. On this basis, the invalid DMU and the effective DMU are processed
separately, and then the relative efficiency of each DMU is obtained, so that the efficiency level of
different decision-making can be accurately judged and analyzed. As a comprehensive research
method, data envelopment analysis involves knowledge of multiple disciplines. Judging from its
characteristics, it is mainly manifested as strong applicability and simple principle, etc. It has been
widely popularized and applied in recent years.
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3.1 Traditional CCR-DEA model
In the 1970s, Charnes, Cooper, Rhodes and others proposed the DEA method and named the DEA
model, the CCR model, using the initials of their surnames. In the specific analysis process, the
evaluated unit is regarded as an independent DMU and is composed of multiple DMUs. In the
evaluation calculation process, the weight of each DMU index is used as a variable, and then it is
judged whether the DMU is valid for DEA. The relative efficiency ranges from 0 to 1. If the
relative efficiency is high, the efficiency of the DMU will be infinitely close to 1. Assuming that
there are n regions that need to be evaluated for green economy efficiency, there are m types of
input variables and s types of output variables of DMU in n regions, then Xij represents the sum of
the i-th input of region j, and Yrj represents the sum of the r-th output of area j. By analogy, the
input of area j is represented by Xj=(x1j, x2j,...,xmj)T, and the output is represented by
Yj=(y1j,y2j,...,ysj)T. V and U are the weight coefficient vectors of X and Y respectively, and the
objective function is the efficiency evaluation of the j-th area. The CCR optimization model is
obtained as follows:
𝑈 𝑌
max 𝑇 0 = ℎ0
𝑉𝑇 𝑉0

UY
s.t. T i  1
VT Yi
U≥0，V≥0，(i=1，2，3…n）

Use the Charnes-Cooper transformation to transform the above-mentioned nonlinearity into a
linear programming model equivalent to the above-mentioned model:
T

min  - e（
s -  s ）

n
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The input redundancy rate is introduced into the actual analysis process, which is expressed as the
ratio of the slack variable Sij of the input component divided by the corresponding index Xij, which
represents the ratio of the component index that can save; according to the same method, the
output is insufficient The rate is also introduced into the study, which is generated by dividing the
slack variable Sij+ of the output component by the ratio of the corresponding index component Yij,
which can represent the rate of future improvement of the component index. By comparing the
above two values, it can be reflected whether there are too many factors invested in a fixed area,
and whether there are factors that are not output as planned, and then optimize and rationally
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configure the factors to achieve a substantial increase in overall efficiency. However, the green
economic efficiency calculated by the DEA model can only be distributed in the (0,1) interval. The
efficiency value of DMU at the frontier of efficiency is 1, which is not conducive to comparisons
between regions. In order to ensure the accuracy of the results obtained, Andersen and Petersen
(1993) adjusted and optimized on the original basis, and proposed the "Super Efficiency Model".
The focus of the super-efficiency model is to delete the evaluated DMU in the reference set.
3.1.1

Super-efficiency DEA model

Chames, Cooper, and Rhode (1978) proposed the DEA model, which mainly evaluates the relative
effectiveness of decision-making units under the conditions of multiple inputs and multiple
outputs. In the 1990s, scholar Nersen P. A improved the CCR model on the basis of analysis and
research, and obtained the super-efficiency DEA model. This model can overcome the
shortcomings of traditional models that can only evaluate a single decision-making unit, that is, it
can compare effective decision-making units. The mathematical form of the super-efficiency DEA
model is as follows:
−
𝑠
+
min[θ − ε(∑𝑚
𝑖=1 𝑠𝑖 + ∑𝑟=1 𝑠𝑟 )]
𝑛
−
s.t. ∑𝑗=1 𝜆𝑗 𝑋𝑖𝑗 + 𝑠 ≤ 𝜃𝑋0
𝑗≠𝑘

∑𝑛𝑗=1 𝜆𝑗 𝑌𝑗 − 𝑠 + = 𝑌0
𝑗≠𝑘

𝜆𝑗 ≥ 0 ，j=1，2，…，n；𝑠 + ≥ 0；𝑠 − ≥ 0

4
Calculation of Green Economic Efficiency
4.1 Indicator selection and data sources
The Green Economy Performance Index balances social and economic advantages with ecological
benefits. The efficiency of using input and output elements should be considered. And, we must
also consider the additional output generated by production and business activities, that is, to
achieve the expected results and concepts, we must contribute resources and the environment.
This paper intends the input and output indicator system that is shown in the Table 1. Since it is not
possible to obtain direct data on the share capital of each province from the statistical yearbook, the
author uses the inventory counting method to calculate the share capital. Regarding the input power
consumption, this article regards the entire basic input power consumption as the input power and
uses linear interpolation to appropriately disappear the data for many years. For manpower, the
model estimates the number of employees in each province
Table 1 Index for Green economy efficiency
Index
Index
Index arrangement
classification
Labor input Employed population by region
Investment
index
Capital asset Capital-stock
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Energy-input Total energy use
Expected
yield

GDP

Output
indicators

Waste gas emissions from Industry
Not desired
Wastewater discharge
output
Industrial solid waste discharge
This research is based on the data of China's provinces from 2006 to 2018. Appropriate data are
composed from several yearbooks of China including Environmental, Energy and Statistical
yearbook among others.

Eastern

Central

Western

4.2 Calculation results of green economy efficiency in various regions of China
This article divides China into three key regions: the east, the middle, and the west. The principle
of division is based on the government's administrative division. The green economic efficiency of
the three regions is calculated as the average value of each city. Employing efficiency models, the
results were calculated as shown in Table 2.
Table 2 Calculation results of green economy efficiency in various regions of China
Region
2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
Beijing
2.611 2.612 2.615 2.632 2.634 2.652 2.665 2.674 2.705 2.764 2.777 2.827 2.878
Tianjin
0.681 0.699 0.710 0.716 0.747 0.751 0.762 0.778 0.801 0.826 0.831 0.875 0.917
Hebei
0.325 0.332 0.341 0.355 0.367 0.385 0.411 0.457 0.489 0.536 0.578 0.588 0.653
Liaoning
0.267 0.276 0.379 0.382 0.386 0.405 0.422 0.435 0.440 0.450 0.459 0.461 0.469
Shanghai
2.360 2.374 2.512 2.621 2.635 2.656 2.676 2.718 2.831 2.845 2.896 2.966 2.987
Jiangsu
0.856 0.858 0.874 0.889 0.925 0.935 0.936 0.947 0.959 0.977 1.026 1.211 1.334
Zhejiang
0.812 0.834 0.858 0.889 0.897 0.911 0.918 0.926 0.934 0.958 0.964 0.976 0.989
Fujian
0.612 0.627 0.648 0.658 0.669 0.671 0.676 0.689 0.693 0.696 0.706 0.717 0.734
Shandong
0.477 0.487 0.495 0.498 0.511 0.526 0.535 0.543 0.555 0.561 0.572 0.583 0.591
Guangdong 0.774 0.781 0.788 0.818 0.822 0.835 0.848 0.859 0.877 0.908 0.913 0.925 0.937
Hainan
0.805 0.815 0.827 0.838 0.845 0.853 0.862 0.873 0.886 0.994 0.913 0.926 0.956
Shanxi
0.313 0.316 0.324 0.327 0.335 0.345 0.351 0.358 0.364 0.373 0.381 0.392 0.395
Hunan
0.617 0.626 0.632 0.647 0.668 0.681 0.701 0.711 0.716 0.728 0.738 0.745 0.752
Henan
0.412 0.413 0.415 0.471 0.423 0.433 0.437 0.458 0.462 0.476 0.488 0.499 0.533
Anhui
0.712 0.725 0.739 0.741 0.744 0.751 0.766 0.786 0.791 0.797 0.819 0.823 0.837
Jiangxi
0.704 0.713 0.735 0.738 0.741 0.744 0.749 0.754 0.756 0.758 0.766 0.767 0.771
Heilongjiang 0.476 0.481 0.484 0.496 0.503 0.514 0.525 0.533 0.541 0.544 0.557 0.534 0.568
Hubei
0.475 0.481 0.501 0.509 0.517 0.528 0.535 0.559 0.567 0.578 0.585 0.599 0.612
Jilin
0.501 0.504 0.506 0.508 0.515 0.518 0.526 0.536 0.546 0.558 0.566 0.573 0.579
Xinjiang
0.356 0.361 0.368 0.389 0.390 0.393 0.397 0.399 0.401 0.412 0.416 0.425 0.432
Chongqing
0.612 0.616 0.618 0.623 0.629 0.633 0.638 0.645 0.657 0.668 0.675 0.688 0.696
Guangxi
0.523 0.525 0.533 0.541 0.552 0.555 0.561 0.572 0.581 0.585 0.593 0.611 0.625
Yunnan
0.404 0.407 0.413 0.417 0.422 0.425 0.439 0.522 0.529 0.536 0.539 0.548 0.579
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Shaanxi
Guizhou
Sichuan
Ningxia
Neimenggu
Qinghai
Gansu

0.415
0.325
0.528
0.236
0.612
0.363
0.207

0.418
0.323
0.535
0.246
0.613
0.375
0.209

0.423
0.327
0.539
0.259
0.621
0.385
0.239

0.433
0.332
0.541
0.261
0.624
0.388
0.261

0.437 0.439
0.339 0.341
0.555 0.562
0.274 0.279
0.627 0.628
0.396 0.398
0.279 0.286

0.442
0.342
0.566
0.281
0.632
0.401
0.307

0.445
0.345
0.581
0.286
0.641
0.408
0.322

0.452
0.351
0.593
0.287
0.644
0.412
0.336

0.457
0.355
0.613
0.289
0.653
0.413
0.358

0.467
0.359
0.624
0.295
0.658
0.433
0.376

0.478
0.364
0.647
0.304
0.676
0.447
0.389

0.489
0.379
0.665
0.311
0.681
0.454
0.404

5

5. Analysis relation of environmental parameters/regulation with green economy
efficiency
5.1 Model construction
The Tobit model is a further promotion based on the Probit model, which was proposed and
created by Tobin. In 1958, Tobin discussed and studied the existence of extreme values, lower
limits, and upper limits of the explained variables in the model. More and more scholars began to
pay attention to and attach importance to the study of such problems. In order to commemorate
Tobin's contribution to the model, this model with limited selection of dependent variables is
called the Tobit model. Zhou Hualin and Li Xuesong (2012) pointed out that there are two kinds of
equations in the Tobit model. One is a continuous variable model (limited by explanatory
variables); the other is a discrete data model that reflects the selection problem. The first model is
more popular with people. Attention and attention. In this paper, Tobit model is used for
regression analysis, and the model is constructed as follows:
𝛼𝑖𝑡 + 𝛽 𝑇 𝑥𝑖𝑡 + 𝜀𝑖𝑡
𝑦𝑖𝑡 ≥ 0
𝑦𝑖𝑡 =
0
𝑦𝑖𝑡 < 0
Among them, yit is green-economic efficiency of the i-th region in year t. xit is the explanatory
variable, βT is the unknown parameter, εit ∼N( 0,σ2 ), αit is the fixed effect of the area i in year t,
which is an unknown certain constant.
5.2 Data source and processing
The paper chooses the economic-development level, industrial-structure, technological level,
energy use, foreign direct investment and environmental regulation as explanatory variables for
empirical analysis on the factors that affect the efficiency of the regional green economy. The data
sources and processing of the indicators are as follows:
(1) Economic development level (ES)
This article chooses the per capita GDP indicator as a measure of the level of regional
economic development. The GDP per capita used in the model is the constant price adjusted by the
retail price index of commodities in 2006 as the base period.
(2) Industrial structure (PC)
In existing studies, the proportion of the tertiary industry in the industrial structure is usually
used as an indicator and basis for measuring and judging the level of industrial development. This
paper chooses to take the proportion of the secondary industry in regional GDP as an indicator of
the level of industrial structure. The larger the proportion, the greater the negative impact on the
environment, and vice versa.
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(3) FDI
The proportion of foreign direct investment in the region's GDP is selected as the basis for
evaluating the degree of regional economic openness. The data comes from the "China Statistical
Yearbook" of the relevant year and statistical yearbooks of various provinces.
(4) Technological progress (TE)
This article uses the number of patent licenses in a region with a population of one million
(unit: piece/million people), and the data comes from the "China Statistical Yearbook" of the
relevant year;
(5) Energy consumption structure (CS)
Energy consumption structure indicators. This article uses regional coal consumption as a
percentage of total energy consumption to express energy consumption structure. The relevant data
comes from the 2006-2018 China Statistical Yearbook.
(6) Environmental Regulation (ERI)
This paper chooses the ratio between the collection of sewage charges and the total regional output
value to represent environmental regulations. The data comes from the "China Environmental
Statistics Yearbook" over the years
5.3 Regression analysis
This paper selects data from 2006 to 2018 and establishes the following regression equation. The
regression results of the Tobit model across the country and each region are shown in Table 3.
Table 3: Results from regression estimation
Variables

China



0.121**

lnCS
lnES
lnFDI
lnPC
lnTE
lnERI

Central-region

Western-region

1.042*

1.093*

(0.0603)

(0.0510)

-0.144***

-0.212***

-0.322***

（0.0002）
0.023**

(0.0013)

(0.0002)

(0.0012)

0.127*

-0.0205**

-0.126***

（0.033）
0.036***

(0.0512)

(0.0342)

(0.0004)

0.024*

-0.156*

-0.812***

（0.0701）

(0.0633)

(0.0602)

(0.0112)

-0.143**

-0.0142*

-0.0844**

-0.1765**

（0.0332）
0.213***

(0.0621)

(0.0241)

(0.0312)

0.0125*

0.0142*

0.247*

（0.0002）

(0.0621)

(0.0813)

(0.0815)

0.146***

0.143**

0.247**

-0.366***

（0.0401）
-0.123***

East region
NA

（0.0001）
（0.0401）
（0.0302）
（0.0013）
Note: ***, **, * are significant under the conditions of 1%, 5%, and 10% respectively. The data in
parentheses are P values, and NA is none
The above table shows the regression results of the Tobit model. In each region, most of the

55

variables pass the significance test at 1%, 5%, and 10%, and the coefficients of the variables are
relatively reasonable.
(1) FDI. From the estimation results, the impact of FDI on the efficiency of China's regional green
economy is generally positive, and through the significance test, although the elasticity
coefficient is small, it shows a significant positive relationship.
(2) Industrial structure. In general, the industrial structure has a negative correlation with the
regional green economy efficiency, which is consistent with the results of the regression of the
three regions. The main difference lies in the elasticity coefficient. From the perspective of three
different regions, the industrial structure has a negative correlation with the green economic
efficiency of the eastern, central, and western regions. That is, the higher the proportion of the
secondary industry in GDP, the lower the green economic efficiency of the region, indicating
that industrial development has brought about A large amount of high pollution and high
emissions have had a greater impact on the environment and affected the green economic
efficiency of the region. The most obvious performance is in the western region. The higher the
degree of industrialization, the greater the environmental impact, which is the most significant.
Over-reliance on the secondary industry with high energy consumption may be the main reason
for the low efficiency in most western provinces. The eastern region has a lower elastic
coefficient and a lower level of significance than the central, western, and western regions. This
indicates that the eastern region has a higher degree of industrialization and a higher level of
technology, which has a strong ability to solve pollution, which can reduce the impact on green
economy efficiency. The impact of the industrial structure of the central region on green
economy efficiency lies between the two.
(3) Energy consumption structure. From the perspective of the three regions, the green economic
efficiency of the eastern, central, and western regions are negatively correlated with energy
consumption structure, and they are all strongly correlated, indicating that the proportion of coal
consumption has the strongest influence, and coal consumption accounts for the higher the
proportion of energy consumption, the lower the efficiency. However, the elasticity coefficient
of the eastern region is lower than that of the central and western regions. It can be seen that the
eastern region has stronger coal decontamination capacity than the central and western regions;
the central and western regions The green economy efficiency and energy consumption structure
have a large elasticity coefficient. On the one hand, it shows that the high proportion of coal
consumption in the central and western regions will reduce the regional green economic
efficiency, that is, the impact of coal consumption on the environment is greater. On the other
hand, the central and western regions The Ministry of Economic Growth relies heavily on coal
consumption.
(4) The level of regional economic development. The level of regional economic development is
generally positively correlated green economy, but regions are significantly different. In the
eastern region, per capita GDP has a positive impact on green economy efficiency and has a
negative impact on the central and western regions. It also further illustrates that the central and
western regions need to continuously improve the quality of economic growth, vigorously
develop clean industries and high-tech industries, and upgrade the existing industrial structure.
Reduce environmental problems caused by economic development.
(5) Technological progress, whether from a national or sub-regional perspective, technological level
is positively correlated with green economic efficiency, and the elasticity coefficient is relatively
high, which also confirms that technological effects can significantly improve regional green
economic efficiency. The progress of technology has a positive influence on the green economic
efficiency of the eastern, central and western regions. The improvement of technology can

56

IJBPSY | 2021

improve the green economic efficiency of the region. In the three regions, the central and
western regions Most obviously, it shows that the western region lacks advanced technology,
the technology used is relatively outdated, and the equipment is relatively backward, which has
a greater negative impact on green economy efficiency. The impact on the eastern and central
regions is not so obvious.
(6) Environmental regulations. There is a positive correlation between environmental
parameters/regulation and regional green economic efficiency. the industry has paid a certain
cost price while achieving pollution reduction. However, due to the low level of industry
pollution control measures and technologies, the green economic efficiency brought by pollution
control costs is reduced faster than pollutant reduction The resulting efficiency improvement
speed.
6 Conclusions and implications
In concluding the discussion, China’s green economic efficiency is in a state of "high in the
south and low in the north, gradually converging". However, green economy efficiency in the central
and western regions has shown an upward trend. At the same time, the gap between green economy
efficiency in the eastern region and green economy efficiency in the central and western regions is
steadily decreasing. The above research results show that environmental parameters/regulation have
had a significant impact on China as a whole and the three regions, but the impacts of each region
are different. In order to improve the efficiency of the regional green economy, combined with the
empirical research results of this article, this article intends to explore policy recommendations from
the following aspects:
Formulate appropriate and spatially differentiated environmental regulations. Although
environmental parameters/regulation can promote green economy efficiency, excessive
environmental parameters/regulation may increase the burden on SMEs. It should be the
government's policy goal to formulate the intensity of environmental parameters/regulation suitable
for local conditions and local development. In areas where environmental parameters/regulation are
already relatively high, more measures should be taken to improve green economy efficiency by
considering the heterogeneity of the industry, adjusting the industrial structure, increasing
technological innovation, and improving the market’s resource allocation and competition. The
strength of environmental parameters/regulation within the tolerance range.
Implement industrial restructuring. The industrial structure focusing on high-polluting and
high-energy-consuming industries is no longer suitable for current development needs. Reducing
the proportion of high-polluting and high-energy-consuming enterprises and vigorously developing
the service industry is the key to achieving industrial transformation and upgrading. The government
should increase the research and development of environmental governance technology and clean
energy, transform the factor endowment structure, increase the proportion of technology-intensive
industries, increase the intensity of supply-side reforms, achieve a balance between environmental
protection and economic development, and promote economic recovery. Transition well and steadily.
To strengthen public environmental awareness education, the government should increase the
public’s environmental awareness education and guide consumers to consume more green products.
This will force companies to upgrade technology and reduce emissions from the demand side,
thereby adjusting the industrial structure. At the same time, an effective information feedback
mechanism should be established to smooth the public's complaints and report on the illegal
discharge of enterprises, and guide the public to participate in environmental supervision and
protection actions. Pay attention to the support and promotion of non-governmental environmental
protection organizations and the role of informal environmental parameters/regulation in
environmental protection.
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