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Based on the data of China’s ecological environment from 2006 to 2018, the paper uses the super-efficiency DEA and Malmquist
index methods to evaluate China’s ecological welfare performance from a static and dynamic perspective. Based on this, the Theil
index is used to analyze the group’s ecological welfare performance. The internal and intergroup differences show that, from the
static evaluation results, China’s ecological welfare performance is in a situation of “high in the east, low in the west, and average in
the central region.” There is not much difference between the eastern and central regions, while the ecological welfare performance
in the western region is low. From the results of dynamic evaluation, the overall level of regional ecological welfare performance in
China has improved in recent years, and the average Malmquist index has exceeded 1, indicating that the growth pattern of
ecological welfare performance has shifted to high quality, but the degree of increase in each region is different. There is still much
room for improvement in ecological welfare performance; from the perspective of intragroup and intergroup differences, the
intragroup differences and intergroup differences in the three major regions have generally maintained a continuous downward
trend, and the contribution of the differences in ecowelfare performance between group rate has a clear advantage. Finally,

corresponding suggestions are put forward based on the empirical results of the paper.

1. Introduction

China’s long-term preference for economic growth has led
to an imbalance in resource allocation and development,
which has constrained the orderly improvement of overall
welfare levels and brought serious ecological and environ-
mental problems. How to reduce the negative impact of
economic growth on the environment and ecology while
improving the subjective perception level of residents’
quality of life and happiness will be a major issue that
policymakers must pay attention to in the future. In short,
balancing the relationship between the ecological environ-
ment, social welfare, and economic growth can better
achieve balanced and sustainable development. In 2017,
China’s economic growth has moved from high-speed
growth to a stage of high-quality growth. Economic growth
has shifted from a high dependence on energy, real estate,

and cheap labor to a more dependent growth mode such as
new industries, new products, and new technologies. Quality
development is not the goal pursued by economic devel-
opment, but a tool to achieve sustainable economic and
social development. It originates from the people and
eventually returns to the people. The country’s economic
development and improvement of the ecological environ-
ment rests on the people, and everything needs to benefit
from the people starting from this. One of the goals of high-
quality economic development is to improve the level of
ecological welfare performance and increase people’s sat-
isfaction with life. Ecological welfare performance refers to
the efficiency of converting natural consumption into wel-
fare levels. At a certain level of natural consumption or
welfare, ecological welfare performance reflects the degree of
sustainable development of a country or region, or whether
the country or region is continuously approaching or
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developing away from sustainable development, new re-
search perspectives, and analytical tools for sustainable
development. Daly [1] first proposed to evaluate the sus-
tainable development status of countries by calculating the
improvement in the level of welfare brought by the unit
natural consumption and expressed it as services (utility or
welfare that humans ultimately obtain from ecosystems) and
throughput. The ratio of the amount of energy (the sum of
the low entropy energy and materials that humans obtain
from the ecosystem and the high entropy waste that is
eventually discharged to the ecosystem) is the ecological
welfare performance [2]. Since then, as the research on
ecological welfare performance has continued, the mea-
surement methods have also expanded from a single indi-
cator to the ratio method and the input-output method. The
selection of “welfare” indicators has always been the key to
measurement. Because subjective welfare indicators are
relatively random, scholars tend to choose objective welfare
for characterization. Objective welfare has experienced the
evolution from GDP to GNP/ISEW/CPI/HDI. Currently,
the most widely used indicator is the Human Development
Index (HDI) issued by the United Nations Development
Programme UNDP in the Human Development Report. The
three dimensions of economy, education, and health are
collectively embodied, with authority and vertical and
horizontal comparability.

In the context of sustainable development, how to better
avoid the emergence of natural consumption into low-welfare
levels requires effective monitoring and comprehensive
evaluation of the specific development of each region, so it is
necessary to establish ecological welfare performance as the
core The evaluation system of indicators can more accurately
and scientifically evaluate the ecological welfare performance
level at the regional level in China, which has a strong
theoretical value and practical guiding significance for
eventually improving the level of ecological civilization in
China’s cities.

2. Literature Review

The performance of ecological welfare reflects the efficiency
of input into welfare level, that is, the efficiency of ecological
input and resource input into the human welfare level. This
indicator reflects the degree of regional sustainable devel-
opment and also shows that the level of ecological welfare
performance can be analyzed. Sustainable development
provides analytical tools and research perspectives. Eco-
welfare performance was first proposed by the economist
Daly [1, 3], who argued that when assessing the degree of
sustainable development in a country, it is necessary to
measure the relation between the consumption of ecological
resources and the level of welfare that humans receive and
express this relationship as “Service/Throughput,” where
Service is the level of welfare that humans receive under the
consumption of ecological resources and Throughput is the
total amount of ecological resources consumed by unit
welfare or waste discharge. Later, Daly proposed that the
development of human society has entered from the “empty
world” to the “full world.” The former refers to the relatively
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abundant state of resources, and the latter means that the
ecological environment has become scarce. It is an im-
portant way to measure the level of social welfare. Since then,
Common [4] has constructed an empirical model to measure
the country’s ecological welfare performance; in order to
evaluate the country’s economic growth mode, the main idea
is to use the ratio between the welfare level and environ-
mental input to measure the level of ecological performance.
Foreign scholars Dietz et al. [5] evaluated ecowelfare per-
formance from another perspective, using the ratio of life
expectancy at birth to per capita ecological footprint. Using
panel data analysis, the ecological welfare performance and
per capita GDP were U-shaped curve.

In recent years, along with the deterioration of the global
ecological environment, how to improve the people’s living
welfare while improving the environmental quality has
become the focus of academic, government, and people. In
particular, the performance of ecological welfare has become
a hot topic for scholars. Domestic scholars have accumulated
research in this field. The rich research results provide a
reference for the research of this topic. Domestic scholar Liu
[6] pointed out that the high-speed development stage
considers environmental remediation and protection ex-
penditure as a cost factor, while the high-quality growth
stage regards the environment as the goal pursued by de-
velopment and is an important part of social welfare. Fan [7]
proposed that the ecological space should be planned from a
long-term perspective, and the environmental and ecological
policies should be ensured to ensure the safety of the eco-
logical environment, improve the performance of ecological
welfare, and improve the quality of economic growth. Long
et al. [8] constructed the ecological welfare performance
evaluation index system by the DEA method and measured
the ecological performance level of 35 cities. The ecological
welfare performance of coastal cities is obviously higher than
that of the developed areas such as the Yangtze River Delta.
The performance level of ecological welfare in the east is
higher than that in the central and western regions. On this
basis, the main factors affecting the performance of eco-
logical welfare are also analyzed. Feng and Yuan [9] used the
human development index and per capita ecological foot-
print to analyze the ecological welfare performance levels of
30 provinces and cities in China and analyzed the factors
affecting the regional ecological welfare performance level
based on the LMDI decomposition method. The main
factors are decomposed into technical effects and service
effects, and the service effects and ecological welfare per-
formance are negatively correlated, while the technical ef-
fects are positively correlated. Song and Jin [10] analyzed the
relationship between resource mismatch and environmental
welfare performance. The study found that resource mis-
match has a negative impact on regional environmental
welfare performance through spatial spillover effects, while
resource mismatching regional microenvironment Welfare
performance has a significant negative impact and has no
significant impact on macroenvironmental performance.
Xiao and Zhang [11] used the improved SFA model to
measure the ecological welfare performance of 30 provinces
and cities in China. The study found that the regional
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differences are large, and Beijing-Zhejiang-Guangdong-
Shaanxi has been formed as a pivot point and radiated to the
area along the line. Liu [12] used the LMDI factor de-
composition model to evaluate the impact of technical and
service effects on the performance of energy welfare effects.
The study found that China’s energy performance and
welfare technology effects are higher and negative effects are
lower, but the total effect is negative, indicating that China’s
overall welfare performance is low.

In summary, domestic and foreign scholars have made
rich achievements in the field of ecological welfare per-
formance, which has important reference and reference
for the research of this topic, but still has some room for
expansion: first, most of the existing research has con-
sidered objective welfare or subjective welfare, such as the
Human Development Index and the Happy Planet Index,
respectively, but lack literature that comprehensively
considers subjective and objective welfare. Second, the
existing research considers more static and lacks the
literature for dynamic comparison. Third, research on the
improvement of ecological welfare performance in the
high-quality development stage has not found relevant
research and has a large expansion space from a new
perspective. In view of this, the evaluation of the eco-
logical welfare performance and the improvement path in
the high-quality development stage can more accurately
and scientifically evaluate the level of ecological welfare
performance at the national level, which has strong
theoretical value and reality guiding significance for
improving the performance level of China’s ecological
welfare.

The main contributions of this paper are as follows. First,
in the perspective of high-quality development of China’s
economy, the improvement of ecological welfare perfor-
mance is an important driving force for achieving high-
quality development. Therefore, evaluating China’s ecological
welfare performance has important practical guiding sig-
nificance. Second, in empirical analysis, taking full account of
the static changes and dynamic changes of China’s ecological
welfare performance, it provides a theoretical reference for
exploring the improvement of China’s ecological welfare
performance. Third, it analyzes the performance of ecological
welfare in different regions of China and the reasons for
differences in detail. Regionalization policies provide a policy
basis.

3. Method

3.1. The Super-Efficiency DEA Method. This paper selects the
super-efficiency DEA method to measure the regional
ecoefficiency in Jiangsu Province. This method uses convex
analysis and linear programming as tools, based on relative
efficiency, and evaluates the relative effectiveness of the same
type of decision-making unit (DMU) with multi-input and
multi-indicator outputs. The DEA method does not require
dimensionless data processing. At the same time, it does not
require any weighting assumptions before building the DEA
model. Instead, the actual data input and output decision

unit needs to obtain the optimal weight, which can effec-
tively solve the weighted area problem.

In order to compare regional ecoefliciency in Jiangsu
Province, this project divided China into three regions,
namely, the south, middle, and north regions, and compared
the ecoefliciency of the three regions, with N as the decision-
making unit. During the same period, each region in Jiangsu
is a DMU (decision-making unit) and each decision-making
unit (area) has m inputs (input) and n outputs (output),
which represent resources, consumption, and output ef-
fectiveness. The i unit is denoted as DMU; (i = 1,2,...,N),
and its input and output forms are

X, = (xli,xZi,...,xmi)T>O, "
Yi= (o Yoo Vi) >0,
The corresponding weight vector is set to
U= (ysthys s th) 20, o)
V=5 57,) 20
The DMUI efficiency evaluation index is
LA TR X N 3)

i 11T - >
U’ X; Z.“jxji

Assume that the decision unit being evaluated is i0, and
DMU is recorded. Under the condition that the efficiency
index of each decision unit does not exceed one, select the
appropriate weight vector U and V to achieve V1Y ,,/UT X,.
The maximum, that is, the optimization model of DMUy is

( B vTy,
D(X,Y o) = max UTx, )

] VTy, (4)
s.t. <1,
UTX;
| U=0,V>0, i=123,...,N

For the traditional DEA model, if multiple decision units
are at the same time leading to the production frontier and
multiple decision units are simultaneously effective, the
model will not be able to further evaluate and compare the
merits of effective decision units. Anderson and Peterson
established an investment-oriented super-efficiency DEA
model which is used to make up for this deficiency, which
can make the effective decision unit efficiency value greater
than one. The super-efficient DEA (SE-DEA) model is as

follows:
( D (X0, Yy) = max(l\;;;i(;),
] s.t. &< 1 ©)
urx,”
U20,V20, (i=1,23,...,N)i#i,



The advantages of this method are as follows. First, this
method has objectivity, avoiding subjective consciousness;
second, DEA method does not need to be normalized; third,
it can reflect the effectiveness of production activities; fourth,
it can provide auxiliary management information for
producers.

3.2. Malmquist Index. Whether it is the super-efficient SBM
model or the traditional DEA model, the analysis of both is
based on the static perspective, so it is difficult to accurately
analyze the dynamic efficiency changes of the decision-
making units in the interperiod, and it is also impossible to
deeply identify the causes of efficiency fluctuations [13].
Therefore, according to the research results of Stem
Malmaquist, Fare et al. introduced the DEA model to propose
the Malmquist index that can be used to evaluate the dy-
namic change of efficiency. This index can help us to more
comprehensively and deeply grasp the regional ecological
welfare performance changes and the motivations and
various types of changes. Change the specific contribution
level [14]; on this basis, put forward more realistic decision-
making suggestions to promote the construction of regional
ecological civilization and sustainable development in
China. In the following article, the paper will detail the
Malmquist index construction process.

Fare et al. [14] constructed the Malmquist Productivity
Index TPF from t to t+1 to analyze the movement of
consumption constraints on different difference curves:

Dt+1 (XHI, yt+1)

t+1 t+l t f
TPE:NI(X+ >)’+ ,x,y)= Dt(xt,yf)

I Dt (xt+1’yt+1) « D! (xt)yt)
\JDtﬂ (xt+l, yt+1) x Dttl (xt’ yt)’

where D' (x', y') and D' (x'*!, y'*!) are the distance func-
tions of the decision unit with the f period data as the
reference set, the t period and the t+/ period, respectively,
D" (xt, y*) and D! (x'*!, y**!) The distance function of
the decision unit of ¢ period and ¢+ 1 period is the data of
t+ 1 period as the reference set, respectively.

So, the Malmquist index is broken down into the
Technology Change Index EC and the Technology Progress
Index TC:

EC - Dt+1 (xt+1)yt+1)

Dt (xt, ')
(7)
’ Dt (xt+1’yt+1) « Dt (xt’yt)
TC = \JDHI (xt+1’yt+1) x Dt+l (xt)yt)'
That is, TPF=EC x TC and EC=PTE x SE, where
Dt+1 t+1, t+1
PTE = t(x LD [VRS)
Dt (xt, y* | VRS)
(8)

SE - Dt+1 (xt-f-l) yH-l | CRS) D! (Xt, yt |VRS)
- pttl (xt+1, I VRS) Dt (xt’yt | CRS)'
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VRS means that the scale return is variable, and CRS
means that the scale return is constant.

Through the abovementioned analysis, the Malmquist
index can be decomposed into the following form:

M(xm, yt”,xt,yt) =ECxTC=PTEXSEXTC, (9)

where Malmquist-Productivity Change Index (TPF) rep-
resents the productivity change of a company from the ¢
period to the t+1 period, and its value is the value of the
production technology of the enterprise from the ¢ period to
the t+1 period. The geometric mean is multiplied by the
technical efficiency variation value. If the value of M is
greater than 1, it means that the productivity of the en-
terprise is generally increasing during the period; if the value
of M is less than 1, it means that the productivity of the
enterprise is generally declining during the period.

EC—Technology Change Index—represents the mea-
sure index of the catching degree of the production possi-
bility boundary of each decision-making unit in the period
from ¢ period to ¢+ 1 under the condition of constant scale
compensation and free disposal of factors. It reflects the
change of relative efficiency in this period, and its value
is equal to the difference between the input and output
of enterprises and the efficiency of enterprises in the period
of t+1 divided by the difference between input and
output of enterprises in the ¢ period, that is, the degree of
imitation of efficiency changes. If the value of EC is greater
than 1, it indicates that the technical efficiency of the en-
terprise has an improvement trend during the period from ¢
to t+ 1; if the value of EC is less than 1, it indicates that the
technical efficiency of the enterprise decreases during the
period from ¢ to t+ 1. In addition, the EC can be split into a
scale efficiency change index (SE) and a pure technical ef-
ficiency change index (PTE).

TC—Technology Progress Index—represents the overall
change of production technology in the period from t to
t+ 1, the value of which is equal to the change of production
technology of enterprises in ¢ + 1 period and the production
technology of enterprises in t period. The geometric mean of
the change values reflects the degree of innovation in the
production technology of the enterprise during this period.
If the value of TC is greater than 1, it indicates that the
production technology of the enterprise as a whole is in-
creasing during the ¢t —t+ 1 period; if the value of TC is less
than 1, it indicates that the production technology of the
enterprise has declined during the period.

SE—Scale Change Index—represents the proximity of
the DMU to the optimal scale based on the long-term
perspective. If the value is greater than 1, it reflects the
tendency of the DMU to be optimally approached in the
long-term perspective. It shows that the DMU gradually
deviates from the optimal scale in the long-term
perspective.

Calculating the distance function in different periods can
be directly calculated by using the DEA model. However, if
the DEA model is used based on the variable assumption of
scale returns, there may be no solution. In this case, the
super-SBM model needs to be introduced.
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3.3. Theil Index. 'Theil index or Theil’s entropy measure was
proposed by Theil in 1967. This indicator is mainly used to
evaluate income imbalances. In the initial stage, the Theil
coefficient was mainly used to analyze the income gap.
Later, its application scope was further expanded and it
was used in the study of regional differences. From its
advantages, it is mainly decomposable, which can refine
the overall regional differences and then accurately judge
the differences within and between groups. The Theil
coefficient is to select the concepts of information volume
and entropy as the starting point to explore inequality and
difference.

Entropy in the Theil index is interpreted as the average
amount of information in information theory. Specifically,
assuming that the probability of occurrence of an event E is
P, then the occurrence of the event E is proved under a
certain message, and the amount of information contained
in the message can be expressed as follows:

1
h(p)=1In = ). 10
(p) n(p) (10)

Suppose that a complete event group is composed of n
occurrences (E,,E,,...,E,) in the order of their respective
occurrence probabilities (py, p,,- .., p,), then the Theil
index formula is

ZP,-ZI- (11)

i=1

The entropy or expected information refers to the sum of
the product of each event’s information and the corre-
sponding probability:

- Z pilog(p;)-

i=1

H(x) = ZPih (pi) =

i=1

u 1
,;pl Og(Pi)
(12)

The concept of the entropy index in information
theory, when analyzing the income gap, can interpret the
measurement of the income gap as the amount of infor-
mation involved in the message of converting the pop-
ulation share into the income share. The Theil index is only
a special case in the application of the entropy index. Its

expression formula is
1 n
— Zy: og(y’> (13)
o Y y

where T'is the Theil index and y; and y are the income of the
i individual and the average income of all individuals.
One of the salient features of the Theil index is its de-
composability. Suppose a sample containing # individuals is
divided into K groups. Each group is g, (k=1,2,...,K),
and the number of individuals in the kth group gy is nk, then
Yo =n, y; and y, represent the income share of a
certain body i and the total income share of a group K,

respectively. Let T, and T, be groups between intragroup
gaps and within intragroup gaps, and the Theil index can be
broken down as follows:

/
T=T,+T, Zyklog +Zyk<zyll )1’/:;">

lEgk

(14)

In the abovementioned formula, the gap T), distance
between groups and the gap T, within groups have the
following expressions:

K
Ty=) )’klOgT)
k=1 k
(15)
K
Vi y,-/yk
T,=)Yy .
k; k<l§( yk 1/nk >

Not only that, the intragroup gap is actually the sum of
the intragroup gaps in each group, so its calculation formula
is the same as this overall calculation formula, and it differs
only in the sample size.

4. Results and Discussion

4.1. Static Evaluation of China’s Regional Ecological
Welfare Performance

4.1.1. Construction of Indicator System. In this study, the
output choice is the level of social welfare; the input choice is
ecological consumption; the social welfare level is the human
development index provided by the United Nations De-
velopment Programme, which mainly includes three di-
mensions of economy, health, and education [15-17];
Ecological consumption is mainly concentrated on envi-
ronmental pollution and resource consumption. In addition,
the model construction strictly follows the principles of
science, operability, and systemicity. The resource con-
sumption indicators are mainly selected for land resource
consumption, water resource consumption, and energy
consumption. The specific index construction system is
shown in Table 1.

4.1.2. Data Source and Processing

(1) Social welfare level: all economic activities are based
on improving people’s subjective well-being. The
core participants in economic activities are indi-
viduals. The overall national strength of the country
depends largely on the individual’s development
space, and quality of life. This study uses the Human
Development Index (HID) to measure the level of
social welfare (WB), which is an indicator established
by the United Nations Development Programme in
1990. It is mainly used to measure the level of so-
cioeconomic development of member states. The
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TaBLE 1: Index system construction.
Category Level one indicator Level two indicator Level three indicator
Water consumption Per capita water consumption
Ecological resource Land resource . .
. . Per capita construction land area
consumption consumption
Energy consumption Per capita coal consumption and per capita electricity consumption
Input . Per capita chemical oxygen demand and per capita ammonia nitrogen
P Wastewater discharge P 8 neancp P 8
indicators emissions
. . - Per capita sulfur dioxide emissions, per capita nitrogen oxide
Environmental pollution Exhaust gas emissions L . o
emissions, and per capita smoke (powder) dust emissions
. . Per capita general industry solid waste production and per capita
Solid waste discharge pria g i waste p P P
domestic waste removal volume
Resident income level Per capita GDP
Educational . .
utput Per capita years of education
Q P Welfare Level (HDI) development level priay v
indicators ..
Healthy living Per capita of life expectanc
standard P P Y

quality of life of residents in member countries has
been widely used internationally. The current aca-
demic indicators on the level of social welfare are
highly controversial. The three most common in-
dicators are GDP and indicators derived from GDP
such as GS, GPI, and ISEW; infant mortality and life
expectancy at birth; and human development index.
A comprehensive indicator represented. This index
can comprehensively reflect the basic connotation of
human development. It not only involves economic
welfare but also covers nonemergency benefits, so it
is widely used internationally. Although this indi-
cator only covers the three dimensions of health,
education, and income, it has strong practicability
because of its good operation and high degree of
refinement. To this end, this refers to the previous
study of the selection of the Human Development
Index to measure the country’s social welfare level;
according to the United Nations Development
Programme’s calculation of the Human Develop-
ment Index, we need to measure education, health,
and income levels; on this basis, normalize the rel-
evant data, calculate the geometric mean of the
abovementioned three-dimensional index, and as-
sign a weight of 1/3 to each dimension index to
obtain the human development index HDI. The
greater the deviation of the HDI value from 1, the
lower the regional development level and the lower

Average years of schooling (PE) =

the ecological input index. The HDI calculation
formula is as follows:

HDI = +/LEI x EI x IL. (16)

In the abovementioned formula, EI, LEL, and II rep-
resent the education index, life expectancy index, and
income index, respectively. The calculation of life ex-
pectancy refers to the following formulas, which are
derived from the China Population and Employment
Statistics Yearbook:

Average life expectancy — 20

life expectancy index (LEI) = )

83.4-20
(17)

where 20 is the minimum life expectancy and 83.4 is the
highest life expectancy

The level of education is usually measured by the expected
years of education and the average years of schooling for
people over the age of 25, but it is difficult to obtain data
on the expected years of education in China, and the
population of 25 years of age or older has not been
specifically counted in China. The average number of
years of schooling is therefore replaced by the average age
of education for people aged 6 and over. The calculation
formula is

6 X PElementary school T 9 x Pjunior high school +12 % Phigh school T 16 x Pcollege or above

PElememary school

P junior high school +P high school +P college or above

>

(18)

4
Expected years of schooling (YE) = ) W, x Gross enrollment rate of academic education at all levels,

i=1
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where P represents the population of education quali-
fications, W represents weights, and 60%, 30%, 30%, and
40% are for primary, junior, senior, and junior colleges,

respectively.

PE-0

Average education index (PEI) = ——,
13.1-0
YE-0

Expected education index (YEI) = 5-0 (19)
VPEI X YEI - 0

Educationindex (EI) = ——.
0.978 -0

The income level is the actual income after the price
change is removed, and the natural logarithm is taken
when standardizing the index:

In (per capita GDP) — In (100)

In (7500) — In (100) > (20)

Income index (II) =

where 100 is the minimum per capita GDP and 7500
is the maximum per capita GDP.

(2) Level of ecological resource consumption: the essence
of ecological welfare performance is to obtain the
maximum welfare level output with the least con-
version of natural ecological inputs, which is also
consistent with the DEA method’s requirements for
input and output indicators. Ecological inputs include
resource consumption and environmental pollution.
Resources refer to the collective name of various
material elements such as material resources, financial
resources, and human resources in a country or a
certain area. The paper divides into two categories of
natural resources and social resources. According to
the connotation of ecological efficiency, the resource
consumption involved in this article refers only to
natural resources. Based on the availability and typ-
icality of the data, this article refers to the practice of
Du et al. [2,18] to select the energy consumption
index, land resource consumption index, and water
consumption index as the ecological resource con-
sumption index system.

Environmental pollution indicators: in the process of
improving the welfare of residents, cities must consume
certain natural resources. At the same time, due to social
and economic activities (especially in the case of low
resource utilization), it is inevitable that a certain
amount of pollution emissions are generated, mainly the
discharge of regional solid waste, waste gas, and waste
water. This is also the price to be paid for the output of
human welfare and economic activities. In fact, it is also
an input or cost, which is the “cost of environmental
degradation.” “Investment,” taking into account the
availability of data, this study proposed to use industrial
pollution emissions data as an environmental pollution
indicator instead. In addition, considering the limited
number of samples, if the number of input-output in-
dicators is too large, the DEA evaluation results will be

distorted [19,20]. Therefore, the entropy method was
introduced in this study to reduce the six environmental
pollution emission subindicators. After the maintenance
process, a general index is obtained, and the compre-
hensive index of pollutant weight and pollutant dis-
charge is shown in Tables 2 and 3.

4.1.3. Source of Data. Taking into account the availability of
data, this paper analyzes the data of 30 provinces (munici-
palities and autonomous regions) of Tibet, Hong Kong,
Macao, and Taiwan from 2006 to 2018. All the raw data are
from the China Statistical Yearbook of the relevant year, China
Demographic Yearbook, China Education Statistics Yearbook,
China Environmental Statistics Yearbook, China Science and
Technology Statistical Yearbook, and China Energy Statistics
Yearbook, as well as provincial statistical yearbooks and
system statistics of the National Bureau of Statistics website.
Missing data is obtained by interpolation and extrapolation.

4.1.4. Static Analysis Results of China’s Regional Ecological
Welfare Performance. The results of the calculation of re-
gional ecological welfare performance of Chinese provinces
according to the aforementioned research methods are
shown in Table 4.

According to the abovementioned subregions, the overall
ecological welfare performance is higher in Beijing, Shanghai,
Jiangxi, and Hunan, both higher than 0.85, Beijing and
Shanghai are the highest in China at 2.0, and Beijing and
Shanghai are international metropolis. The aspect is that the
government policy needs to pay more attention to the sus-
tainable development of the environment and may be stricter
in environmental regulation. On the contrary, Beijing and
Shanghai have higher regional output value and have more
income for environmental problems, so the performance value
in ecological welfare is much higher than other regions. The
ecological welfare performance reached 7 in the area below 0.5,
namely, Liaoning, Shanxi, Guizhou, Gansu, Qinghai, Ningxia,
and Qinghai. The ecological welfare performance of these
areas is low, and five of them are distributed in the west,
indicating the ecological welfare of these areas. Performance is
closely related to its level of economic development. The level
of economic development determines the composition of its
industrial structure. In economically underdeveloped areas,
there are often more traditional extensive growth models, and
the proportion of industries with high pollution, high emis-
sions, and high energy consumption is high. At the same time,
the government relaxed the tolerance for the environment for
economic growth, thus causing the reality that the ecological
welfare performance of these regions is low. The region be-
tween 0.5 and 0.9 accounts for the vast majority, accounting
for 19 regions, and the ecological welfare performance of these
regions is at a medium level. In addition, from the perspective
of dynamic changes in data, the ecological welfare perfor-
mance of most regions shows an increasing trend, indicating
that with the development of the economy and the im-
provement of the quality of economic growth, all regions pay
more and more attention to the regional ecological envi-
ronment and continuously improve the regional ecological



TaBLE 2: Pollutant emission weights.

Pollutant emission index Weights
Per capita chemical oxygen demand emissions 0.183
Per capita ammonia nitrogen emissions 0.191
Per capita sulfur dioxide emissions 0.162
Per capita nitrogen oxide emissions 0.153
Per capita smoke (powder) dust emissions 0.166
Per capita general industry solid waste production 0.088
Per capita regional domestic garbage removal volume  0.057

welfare performance. Thereby achieving coordinated devel-
opment of economy, resources, and environment.

4.2. Dynamic Measurement of Ecological Welfare Performance
in Three Regions of China

4.2.1. Measurement Results of Ecological Welfare Perfor-
mance in Three Regions of China. This paper uses data from
30 to 20 years except the Tibet Autonomous Region and
Hong Kong, Macao, and Taiwan regions and divides the
province into three regions: the eastern region mainly in-
cludes Beijing, Tianjin, Hebei, Liaoning, Shanghai, Jiangsu,
Zhejiang, Fujian, Shandong, Guangdong, Hainan, and other
provinces; the central region mainly includes Shanxi, Jilin,
Heilongjiang, Anhui, Jiangxi, Henan, Hubei, Hunan, and
other provinces; the western region mainly includes Inner
Mongolia, Guangxi, Chongging, Sichuan, Guizhou, Yunnan,
Shaanxi, Gansu, Qinghai, Ningxia, Xinjiang, and other
provinces. The ecological welfare performance values of the
three regions are obtained by the arithmetic mean method.
The results are shown in Table 5.

Table 5 shows the regional total ecological welfare
performance. It can be seen that the overall performance
level of ecological welfare in the eastern region is higher, the
value of the statistical year is above 1, the performance of
central ecological welfare is lower than that in the east, but
greater than the western region, and the performance of
ecological welfare appears higher in eastern and lower in
central and western. In order to analyze the trend and re-
lationship between the three regions’ ecological welfare
performance, the abovementioned model is used to calculate
the regional ecological welfare performance value and draw
a line chart, as shown in Figure 1.

It can be seen from Figure 1 that, from the perspective of
ecological welfare performance in the eastern, central, and
western economic regions of China, there are significant
differences in the performance of ecological welfare in the
eastern, central, and western regions. The eastern ecological
welfare performance is the highest, and the average annual
efficiency value is above 1.0. The volatility is relatively flat,
and the performance of ecological welfare has risen steadily,
mainly related to the degree of economic development in the
east. This indicates that in the recent years, the eastern region
has paid more attention to the improvement of regional
ecological welfare performance while developing the
economy, which is in line with the country’s sustainable
development. The goal is to match. The performance of
ecological welfare in the central and western regions is
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significantly lower than that in the eastern region, but the
change is significantly larger than that in the east. The gap
with the eastern region is shrinking, reflecting that the
central and western regions are still focusing on economic
growth and paying attention to the performance of eco-
logical welfare. It is lower than the east, but in recent years, it
has gradually begun to pay attention to the improvement of
ecological welfare performance, and the performance of
ecological welfare is on the rise.

4.2.2. Dynamic Analysis of Regional Ecological Welfare
Performance in China. This paper introduces the DEA-
Malmquist index analysis method to empirically analyze the
ecological welfare performance of 30 provinces and cities in
China from 2006 to 2018 and processes the abovementioned
performance data through MaxDEA software to obtain its
Malmquist index and technological progress change index
and technical efficiency. The average value of the change
indicators, the specific results are shown in Table 6.

Based on the macrolevel, the Malmquist index of the 30
major provinces and cities in China is larger than that of the
first one. This shows that with the implementation of a series
of energy conservation and emission reduction policies
during the “Twelfth Five-Year Plan” period, the national
ecological civilization construction has entered in the new
stage; this has greatly promoted the efficiency of the
transformation of welfare output in various regions of
China. Based on the technical efficiency change index, this
index exceeds 1 in all other years from 2012 to 2013, in-
dicating that the resource allocation initiative has promoted
the improvement of ecological welfare performance in
various regions; based on the technological progress change
index, this index is excluded from 2011. By 2012, the number
other than 1 in 2012 indicates that the technical level is
continuously improving, which also provides an important
support for further improving the performance of regional
ecological welfare in China.

As far as the Chinese region is concerned, there are five
regions in the 30 regions where the Malmquist index does
not exceed one, namely, Hebei, Fujian, Anhui, Sichuan, and
Anhui, and the rest are above 1, which means that most of
China’s regions are during the “Twelfth Five-Year Plan”
period, corresponding measures have been taken to improve
the level of ecological welfare performance. It is not difficult
to find out that this index can continue to be analyzed. In
terms of the technical efficiency change index, there are nine
areas where the technical efficiency change index does not
exceed one. In Ningxia, Shanxi, Sichuan, Chongqing,
Hainan, Fujian, Zhejiang, Shanghai, and Hebei, nearly 30%
of the region still has a large space for resource allocation.
The ecological carrying capacity of the five eastern regions is
still relatively strong, indicating resources, and there is still
room for improvement in the overall efficiency of the en-
vironment. In the future, it is necessary to continue to
improve the resource utilization rate and total control level.
From the analysis of the technological progress change
index, there are six averages of the technological progress
change index not exceeding 1, namely, Ningxia, Chongqing,
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TaBLE 3: Comprehensive index of China’s pollutant emissions from 2006-2018.

Years 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
Pollutant discharge index 0.103 0.093 0.091 0.095 0.085 0.084 0.079 0.073 0.069 0.065 0.062 0.053 0.048
TaBLE 4: Results of regional ecological welfare performance calculations in various provinces.

Region  Province or city 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 Mean

Beijing 2,665 2.681 2765 2.774 2.798 2835 2.887 2925 3.036 3.119 3.161 3.143 3.167 2.920

Tianjin 0.612 0.616 0.628 0.635 0.649 0.729 0.768 0.782 0.798 0.854 0.886 0.891 1.012 0.758

Hebei 0.371 0.376 0.382 0.396 0.399 0.459 0479 0481 0.575 0.614 0.646 0.659 0.679 0.501

Liaoning 0.221 0.226 0.231 0.258 0.265 0.294 0.312 0.343 0.415 0.503 0.606 0.679 0.781 0.394

Shanghai 2123 2149 2268 2279 2298 2311 2459 2513 2527 2628 2.662 2723 2817 2.443

Eastern Jiangsu 0.621 0.229 0.636 0.641 0.759 0.779 0.799 0.801 0.826 0.857 0.879 0.889 0.901 0.740
Zhejiang 0.611 0.618 0.633 0.653 0.675 0.721 0.779 0.891 0.911 0.922 0932 0.944 0.959 0.788

Fujian 0.509 0.522 0.529 0.546 0.565 0.572 0.635 0.737 0.799 0.817 0.892 0.899 0.919 0.688

Shandong 0.413 0.417 0.423 0433 0439 0457 0474 0.502 0.643 0.734 0.808 0.921 0.535 0.554

Guangdong 0.813 0.818 0.823 0.837 0.858 0.864 0.869 0.872 0.892 0.899 0.903 0.911 0.967 0.871

Hainan 0.734 0.736 0.742 0.749 0.759 0.785 0.809 0.811 0.817 0.823 0.863 0.886 0.879 0.799

Shanxi 0.343 0.346 0.351 0.358 0.369 0.38 0.393 0.403 0411 0424 0.439 0455 0468 0.395

Jilin 0.582 0.586 0.591 0.597 0.611 0.619 0.633 0.681 0.712 0.814 0.921 0933 0.947 0.710

Heilongjiang ~ 0.523 0.529 0.534 0.543 0.556 0.579 0.585 0.599 0.622 0.729 0.812 0.869 0.989 0.651

Central Anhui 0.651 0.655 0.669 0.672 0.682 0.699 0.775 0.836 0.853 0.867 0.879 0.882 0.891 0.770
Jiangxi 0.741 0.748 0.756 0.773 0.787 0.812 0.839 0.867 0.888 0.912 0.956 0.979 0.993 0.850

Henan 0.516 0.519 0.521 0.529 0.635 0.547 0.566 0.618 0.681 0.714 0.826 0.889 0.914 0.652

Hubei 0.513 0.519 0.528 0.541 0.556 0.569 0.575 0.599 0.601 0.669 0.702 0.752 0.846 0.613

Hunan 0.819 0.826 0.832 0.838 0.845 0.891 0.923 0.931 0951 0.969 0.979 0.908 0.925 0.895

Inner Mongolia 0.721 0.728 0.739 0.746 0.774 0.786 0.799 0.809 0.821 0.873 0.904 0.936 0.956 0.815

Guangxi 0.787 0.889 0.883 0.881 0.807 0.775 0.791 0.799 0.814 0.833 0.877 0.943 0.899 0.844

Chongging 0.719 0.722 0.731 0.739 0.748 0.789 0.798 0.813 0.836 0.851 0.879 0.898 0.923 0.804

Sichuan 0.714 0.721 0.729 0.737 0.749 0.758 0.769 0.783 0.796 0.823 0.852 0.861 0.879 0.782

Guizhou 0.408 0.416 0424 0.431 0439 0.447 0453 0.465 0474 0.493 0.516 0.579 0.614 0.474

Western Yunnan 0.722 0.726 0.731 0.748 0.756 0.769 0.789 0.795 0.804 0.859 0.894 0.906 0.919 0.801
Shaanxi 0.723 0.729 0.737 0.744 0.759 0.779 0.789 0.811 0.844 0.871 0.887 0.896 0.907 0.806

Gansu 0.373 0.378 0.383 0.391 0.399 0.409 0.418 0.433 0.446 0.463 0.484 0.489 0.509 0.429

Qinghai 0.349 0.355 0.365 0.371 0.379 0.387 0.399 0.407 0416 0.428 0.439 0473 0.486 0.404

Ningxia 0.369 0.377 0.385 0.391 0.401 0.409 0.415 0.426 0435 0449 0459 0478 0.507 0.423

Xinjiang 0.358 0.366 0.379 0.385 0.394 0.402 0.416 0.428 0.431 0.444 0.459 0.498 0.561 0.425

National average 0.687 0.684 0.711 0.721 0.737 0.754 0.780 0.805 0.836 0.875 0.913 0.939 0.958 0.800

TasLe 5: China’s regional ecological welfare performance in
2006-2018.

Year Eastern Central Western
2006 0.881 0.586 0.568
2007 0.853 0.591 0.582
2008 0.914 0.598 0.590
2009 0.927 0.606 0.596
2010 0.951 0.630 0.600
2011 0.982 0.637 0.610
2012 1.025 0.661 0.621
2013 1.060 0.692 0.634
2014 1.113 0.715 0.647
2015 1.161 0.762 0.671
2016 1.203 0.814 0.695
2017 1.231 0.833 0.723
2018 1.238 0.872 0.742

and relations. Anhui, Heilongjiang, Hebei, and the rest of the
region are above 1, indicating that most areas of techno-
logical progress are obvious, but in different regions, the

degree of progress is different, among which Guangdong has
the fastest progress. This is related to Guangdong’s invest-
ment in human resources, material resources, and financial
resources in technology development and innovation. At
present, Shanghai, Beijing, and other first-line areas are also
imitating Guangdong’s practices.

4.3. Theil Coefficient Analysis of Regional Ecological
Efficiency Differences

4.3.1. Theil Coefficient of Ecological Efficiency Differences in
Three Regions of China. This article uses the Theil coefficient
calculation formula to calculate the results, as shown in
Table 7, and draws a line chart based on the data to reflect the
changes in the Theil index of the regional ecoefficiency levels,
as shown in Figure 2.

From Table 7 and Figure 2, it can be seen that the re-
gional differences in the level of ecological welfare perfor-
mance in the eastern region have continued to decrease year
by year. From 2006 to 2018, the Theil coefficient has
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FIGURE 1: Trends in the performance values of ecological welfare in various regions of China.

TaBLE 6: China regional ecological welfare performance Malmquist
index.

Regi Technical Technological .
egion . Mi
efficiency progress

Beijing 1.003 1.016 1.019
Tianjin 1.001 1.024 1.026
Hebei 0.926 0.982 0.971
Liaoning 1.045 1.116 1.179
Shanghai 0.923 1.165 1.113
Jiangsu 1.001 1.192 1.121
Zhejiang 0.991 1.013 1.027
Fujian 0.911 1.002 0.987
Shandong 1.042 1.016 1.117
Guangdong 1.188 1.219 1.492
Hainan 0.955 1.013 1.005
Shanxi 1.055 1.156 1.223
Jilin 1.001 1.002 1.005
Heilongjiang 1111 0.988 1.082
Anhui 1.001 0.993 0.996
Jiangxi 1.012 1.016 1.108
Henan 1.061 1.033 1.112
Hubei 1.134 1.116 1.298
Hunan 1.011 1.009 1.015
tnner 1228 1.097 1.442
Mongolia

Guangxi 1.012 0.977 0.989
Chongging 0.981 0.999 1.002
Sichuan 0.999 1.001 0.998
Guizhou 1.035 1.087 1.161
Yunnan 1.192 1.031 1.241
Shaanxi 0.991 1.036 1.022
Gansu 1.051 1.112 1.219
Qinghai 1.033 1.112 1.149
Ningxia 0.998 0.999 1.119
Xinjiang 1.081 1.198 1.291

gradually decreased from 0.1011 to 0.0666, indicating that
regional ecological welfare performance in recent years was
affected by factors such as policies, technologies, and in-
dustrial structures, and the differences in ecological welfare

performance in various regions in the east have been
weakened to a certain extent; the differences in ecological
welfare performance in the central region have fluctuated
before 2010, and the ecological efficiency differences have
decreased sharply after 2010, mainly due to the convergence
of the economic structure of the central provinces; the Theil
coefficient in the western region has remained relatively
stable and has not changed significantly, maintaining the
range of 0.1435-0.1792.

In general, the Theil coefficient in the western region has
maintained a high level among various regions. During the
period of 2006-2018, the average value of the Theil coeffi-
cient reached 0.162, which indicates that the ecological
welfare performance in the western region is significantly
different; the average values of Theil coefficients in the
eastern and central regions are 0.096 and 0.105, respectively.
It can be clearly seen that the difference in ecological welfare
performance in the eastern region is the smallest across the
country.

4.3.2. Theil Coefficient Analysis of Intragroup Differences and
Intergroup Differences in China’s Regional Ecological Welfare
Performance. According to the decomposability of the Theil
index, the regional differences in China's ecological welfare
performance can be divided into intergroup differences and
intragroup differences. Table 8 and Figure 3 show the overall
differences (T) in China’s ecological welfare performance
and intragroup differences (T,,) and intergroup differences
(Tp) from 2006 to 2018.

It can be seen from Table 8 that between 2006 and 2018,
except for 2010, the Theil coefficient is in a downward trend,
from the initial 0.1148 to 0.1034. This shows that, from a
national perspective, regional differences in overall eco-
logical welfare performance have generally maintained a
steady downward trend.

It can be seen that the variation trend of the Theil co-
efficient within and between groups in China’s regional
ecological welfare performance is generally the same as the
evolution trend of the National Theil coefficient, and the
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TaBLE 7: Theil coefficients of ecological welfare performance in three regions of China.
Year Eastern Central Western
2006 0.1011 0.0998 0.1435
2007 0.1045 0.1076 0.1446
2008 0.1066 0.1161 0.1498
2009 0.1087 0.1187 0.1587
2010 0.1112 0.1234 0.1598
2011 0.1033 0.1221 0.1624
2012 0.1027 0.1176 0.1634
2013 0.1013 0.1112 0.1698
2014 0.0993 0.1032 0.1754
2015 0.0966 0.0995 0.1711
2016 0.0852 0.0894 0.1793
2017 0.0745 0.0806 0.1694
2018 0.0666 0.0799 0.1638
Mean 0.097 0.105 0.162
037
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FIGURE 2: Trend of the Theil coefficient of ecological welfare performance levels in three region of China.
TaBLE 8: Theil coefficient and contribution rate of intragroup and intergroup differences in China.
Year Theil Intragroup Intergroup Intragroup differences Intergroup differences
coefficient T differences T, differences T, contribution rate (%) contribution rate (%)
2006 0.1148 0.0572 0.0576 0.4983 0.5017
2007 0.1189 0.0566 0.0623 0.4760 0.5240
2008 0.1242 0.0553 0.0689 0.4454 0.5546
2009 0.1287 0.0541 0.0746 0.4204 0.5796
2010 0.1315 0.0531 0.0784 0.4039 0.5961
2011 0.1293 0.0499 0.0794 0.3860 0.6140
2012 0.1279 0.0485 0.0794 0.3792 0.6208
2013 0.1274 0.0476 0.0798 0.3735 0.6265
2014 0.1260 0.0471 0.0789 0.3739 0.6261
2015 0.1224 0.0449 0.0775 0.3668 0.6332
2016 0.1180 0.0438 0.0742 0.3713 0.6287
2017 0.1082 0.0429 0.0653 0.3966 0.6034
2018 0.1034 0.0418 0.0616 0.4041 0.5959

differences between the three major regional groups have
maintained a continuous decline trend. It can be seen that
the differences between intragroup and intergroup differ-
ences in various regions of China have decreased. In ad-
dition, from the perspective of the contribution rate, during

this period, the difference in the contribution rate of the
ecological welfare performance group occupies a clear ad-
vantage. In general, the regional differences in ecological
welfare performance in China continue to decline, and the
total contribution rate of the ecological welfare performance
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FiGure 3: Theil trends of intragroup differences’ and intergroup
differences’ Theil coefficient in China.

differences between the three regions is higher than the
regional differences.

5. Conclusions and Suggestions

5.1. Conclusions. 'This paper selects China’s ecological en-
vironment-related data from 2006 to 2018 as the basis and
uses the super-efficiency DEA and Malmquist index
methods to analyze the evaluation of China’s ecological
welfare performance from a high-quality development
perspective from a static and dynamic perspective.

(1) The average level of ecological welfare performance
in 30 major regions of China is 0.800, which is
relatively low, indicating that there is still much
room for improvement. Based on the analysis of
regional rankings, the top five are Hunan, Shanghai,
Beijing, Guangdong, Hubei, and Jiangxi provinces,
and the levels are different in different regions; from
the regional level, the country as a whole is in the
high east, low west, and middle general, In the sit-
uation, there is not much difference between the
eastern and central regions, and the ecological
welfare performance in the western region is low,
which indicates that the ecological welfare perfor-
mance in these regions is closely related to their level
of economic development. The level of economic
development determines the composition of their
industrial structure. Underdeveloped regions often
have more traditional extensive growth models, with
a high proportion of industries with high pollution,
high emissions, and high energy consumption. At
the same time, the government has relaxed its tol-
erance for the environment for economic growth,
resulting in lower ecological welfare performance in
these regions reality.

(2) Based on the analysis of the results of the dynamic
analysis, the overall level of regional ecological welfare
performance has improved in recent years and the
average Malmquist index has exceeded 1, indicating
that the growth pattern of ecological welfare perfor-
mance has shifted to high quality. As can be seen from
the Malmquist index, technological progress has an
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important role in promoting regional ecological
welfare performance in China. Most regions have
made significant technological progress, but the de-
gree of progress varies from region to region, indi-
cating that there is room for improvement in resource
and environmental efficiency. In the future, we need
to continue to improve resource utilization and total
control. Some areas have a lot of room for im-
provement in resource allocation.

(3) Comparison of regional differences: looking at China
as a whole, except for 2010, the Theil coeflicient of
China’s regional ecological welfare performance has
maintained a downward trend, from the initial
0.1148 to 0.1034. It can be seen that from a national
perspective, regional differences in overall ecological
welfare performance have generally maintained a
steady downward trend.

In terms of different regions, the Theil coefficient in the
western region has maintained a high level among the
various regions. During the period of 2006-2018, the dif-
ference in ecological welfare performance in the western
region was significant; the Theil coeflicient in the eastern
region and the central region average values are 0.097 and
0.105, respectively. It can be clearly seen that the eastern
region has the smallest difference in ecological welfare
performance across the country, and the internal ecological
welfare performance levels in various regions are relatively
stable.

From the perspective of intragroup and intergroup
differences, the intragroup differences and intergroup dif-
ferences in the three major regions all maintained a con-
tinuous downward trend. It can be seen that the intragroup
and intergroup differences in various regions of China have
decreased. In addition, from the perspective of the contri-
bution rate, during this period, the contribution rate of the
difference between the ecological welfare performance
groups occupied a clear advantage.

5.2. Suggestions

(1) Never touch the ecological red line. When planning
the social and economic development goals of each
period in the region, the ecological environment is
used as a hard constraint, and the utilization of
resources is improved in an innovative and tech-
nological way to create a compact area and give full
play to it. The role of each piece of land in the region,
eliminate waste, achieve the control of resources and
environmental capacity in terms of total amount,
and obtain more benefits through ecological input,
that is, improve the level of ecological welfare per-
formance, so as to realize the society sustainable
development in all aspects without affecting eco-
logical carrying capacity [21-24]. Encourage regional
cooperation with each other to jointly build China’s
ecological civilization. Of course, the realization of
this goal is not a one-off event. China’s regional
ecological welfare performance is obviously
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different, and the performance value of ecological
welfare is low. The region is generally concentrated
in the western region, and the prospects are
promising. Therefore, it is necessary to encourage the
regions in this region to develop synergistically. It is
necessary to give full play to their respective ad-
vantages in medical technology, energy utilization,
education, and economic fields. Mechanisms are
needed to effectively improve the level of regional
ecological welfare performance, in order to achieve
the overall level of ecological welfare in China.

(2) By analyzing the human development index and the

ecological consumption index in the ecological welfare
performance indicators, it can be known that the
provinces with ideal human development levels are
concentrated in areas with high ecological con-
sumption, and the ecological carrying capacity of these
areas is not as good as before; in other words, these
provinces are all at the expense of the ecological en-
vironment to obtain economic progress, and the
natural ecological balance is not as good as other
provinces. Therefore, in the future, we should focus on
controlling the total consumption of energy and water
resources and be reasonable in the process of im-
proving the economic level. Scientifically, use land
resources to avoid causing too much burden on the
ecological environment. At the same time, we should
change the concept of sacrificing the environment for
development in the past, control the total amount of
pollutants, save resources, reform the industries with
high energy consumption and high pollution, and
reopen a new one. The road to economic development
must also adhere to the green economy route, reduce
fossil energy consumption, and develop the habit of
using clean energy, so as to achieve the harmonious
development of human and nature [25-27].

(3) The local government assessment index system must

include two major indicators: ecological civilization
construction and environmental protection. However,
environmental protection, ecological construction,
and high-quality economic development are not goals
that can be achieved in a day or two. Sometimes, in
order to achieve this goal, it creates an illusion that the
local development is lagging behind. Therefore, in-
dividual local governments will not actively interfere
with the exhaustive and predatory development
models of enterprises, which will lead to the de-
struction of local ecology, environment, and resources.
This is why China, at present, has probably more than
100 laws and regulations concerning environmental
protection, but the environmental quality is still de-
teriorating. This is caused by the inaction of govern-
ment management. To solve this problem, we should
build a supporting environmental protection and
ecological construction indicator system. It is neces-
sary to clarify the objectives and contents to be
achieved at each stage so as to improve the environ-
mental quality. At the same time, it is necessary to
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regularly assess the performance of local leaders and
competent authorities in ecological construction. For
areas with poor ecological governance, it is necessary
to ask local leaders and competent authorities. Re-
sponsibility is linked to promotion and treatment, and
for the ecology in areas with good governance effects, it
is necessary to reward local leaders and competent
authorities from both material and spiritual aspects.
Only by forming links between the results of ecological
construction and the interests of officials can they
motivate their governance.

(4) Reform the supply side, adjust the production ca-
pacity structure, control energy consumption, manage
all aspects of the design reform supply side, and
coordinate the relationship between man and nature.
In addition to keeping up with changes in diversity
demand, it is necessary to eliminate production ca-
pacity in time. In industries with excessive energy
consumption, China’s overcapacity is largely caused
by the implementation of extensive development
models. These excess capacities have caused great
damage to the natural environment, coupled with the
increase in emissions from the “three wastes.” It has
intensified the weakening of the environmental car-
rying capacity. After reforming the supply side and
adjusting the production capacity structure, although
the problem of overcapacity has not been funda-
mentally solved, the utilization level of China’s in-
dustry and major industries has improved. To further
improve the ecological environment, it is necessary to
eliminate the “zombie enterprises” with little
remaining development space and debts as soon as
possible and to rectify those industries with high
governance costs, high investment, and low output
[28-30]. At this stage, China’s economic development
has slowed down markedly, the international envi-
ronment has changed significantly, and many en-
terprises have experienced a significant decline in
their operating levels. The state has also introduced
many policies to support enterprises, covering market
access, credit support, financial support, tax reduc-
tion, etc. On the contrary, but even so, we must adhere
to the original intention of governance and envi-
ronmental protection and we must not sacrifice the
environment because of economic development.
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