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“Lucid Waters and Lush Mountains Are Invaluable Assets” Policy (hereinafter referred to as “Two
Mountains” Bases Policy) is put forward to address the question of how green economic development can
be achieved. China implemented the “Two Mountains” Bases Policy in 2016 trying to establish bases verified
and evaluated for pilot projects in which way Bases get policy support and government funds from the
Ministry of Ecology and Environment of the People’s Republic of China. This study empirically analyzed the
impact of Bases on green economic development using propensity score matching — differences in different
methods and panel data from 2010 — 2019 concluding 2510 areas from the whole country. The benchmark
regression results show that Bases enhanced both ecological protection and economic development which
remains true after a series of robustness tests. The mechanism analysis results show that the government’s
ecological compensation, the level of economic development, and industrial structure promote the develop-
ment of “Two Mountains”. Heterogeneity analysis shows that the effect of Bases varies with different geo-
graphical locations, ocean locations, and the types of development of “Two Mountains”. Bases in the East
area and Coastal area work well as well as Bases in the “Lucid Waters and Lush Mountains” leading type
area. This study focuses the empirical research on the Bases at the county level, enriches the relevant liter-
ature on the practice of the “Two Mountains” Bases Policy, and provides theoretical support and policy
enlightenment for the practical significance of promoting the construction of ecological civilization of social-
ism with Chinese characteristics.

Key words: Green Economic Development, Propensity Score Matching — Differences in Differences, “Two

Mountains” Bases Policy

INTRODUCTION

“Lucid waters and lush mountains are also gold and
silver mountains” was put forward by Xi Jinping, General
Secretary of China, during his visit to Anji County,
Zhejiang Province in August 2005 (hereinafter referred
to as “Two Mountains” Bases Policy). “Lucid Waters and
Lush Mountains” is a metaphor that refers to the envi-
ronment as well as “Gold and Silver Mountains” refers to
economic development. As revealed by the theory of
Landscape Ecology (2000) and the Environmental
Kuznets Curve of Grossman and Krueger (1995), there is
an inverted U-shaped relationship between economic
development and ecological environmental protection,
which can be both realized under certain conditions.
The “Two Mountains” Bases are the platform to practice
the concept which emphasizes the mutual transforma-
tion and feedback of “Two Mountains” achieving the goal
of protecting “Lucid Waters and Lush Mountains” by reg-
ulating environmental pollution and improving ecological
conditions. To implement the concept, Anji became the
first pilot county to practice the theory of “Lucid Waters
and Lush Mountains are also Gold and Silver Mountains”
in 2016 and was awarded as the first batch of practical
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innovation bases by the Ministry of FKEcology and
Environment of the People’s Republic of China in 2017,
along with other 12 counties and districts. This study
addresses the question of how to put the theory into
practice and whether the base has achieved sustainable
development of the environment and economy.

The Ministry of Ecology and Environment of the
People’s Republic of China informed the ecological and
environmental departments of each province, city, and
district to recommend a candidate area for the “Two
Mountains” Base. During the selection, experts and rele-
vant departments will be invited to participate in the
verification and evaluation. The local departments need
to make their declarations on the national management
platform for ecological civilization demonstration and
construction, on which the proposed list should be publi-
cized, accepting supervision and reporting. The counties
and districts that have been awarded as the “Two
Mountains” Bases should continue to build and achieve
more results within three years. Those that fail to meet
the standards will be warned or revoked. For the areas
that have won the titles of “Two Mountains” Bases, cer-
tain financial incentives will be given through special
funds for the ecological environment, as well as some
preferential policies at the same time.

Scholars have carried out a wealth of research on
the ecological economy. To evaluate the ecological value
and build a measurement system, the United Nations
carried out an environmental and economic accounting
in the 1970s. Millennium Ecosystem Assessment (MA)
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issued by the United Nations and The Economics of
Ecosystems and Biodiversity (TEEB) initiated by the
European Commission and Germany, as well as some
other projects, attempt to build a complete methodology
of monetary accounting. Liu and Yang (2018) have con-
structed a new accounting framework for the ecosystem
services of non—-monetary quantity based on the meth-
ods of energy analysis and monetary accounting. Some
scholars have also successively analyzed the accounting
of Gross Ecosystem Product (GEP). Costanza (2014),
Ouyang (2013), and other researchers have established
an accounting system including the value of ecological
products, regulatory services, as well as ecological and
cultural values. Xie (2015) proposed the value table of
ecosystem services and the analytical method of equiva-
lent factors.

In the study of ecological civilization, Liu et al.
(2023) found that the policy of piloting low—carbon cities
effectively has promoted the reduction of carbon dioxide
emissions brought by the growth of unit GDP. Liu et al.
(2003) also discovered that being included in the
“National Civilized City” can significantly reduce the
concentration of PM2.5, carbon dioxide, and sulfur diox-
ide. Zhang et al. (2021) found that tax incentives for
green development can improve the total factor produc-
tivity of mining companies. Liu et al. (2018) found that
piloting low—carbon cities can promote the green trans-
formation of residents’ lifestyles. Lu and Xiong (2020)
used the method of Differences—in-Differences to find
that the establishment of the first batch of ecological civ-
ilization demonstration areas in China have increased
the net effect of agricultural green efficiency by 6.7%.
Ding (2021) found that the establishment of national key
ecological function areas in China has significantly
improved local economic development. Dong (2020)
analyzed and evaluated the net effect of carbon emission
reduction concerning the pilot policies of 6 low—carbon
provinces and autonomous regions in China in terms of
per capita carbon emissions and carbon intensity. Yang
et al. (2021) used the DID method to test and found that
the policy has significantly reduced the emissions of air
pollutants in China. In the documents measuring the
value of “Two Mountains”, Ma et al. (2017) initially used
the “green gold index” to measure the relationship
between “Lucid Waters and Lush Mountains” and “Gold
and Silver Mountains”. Zhai and Zhou (2017) used the
entropy weight method to calculate the green economic
development index of 11 cities in Zhejiang Province.
Gao et al. (2020) used green total factor productivity to
measure the transformation efficiency of the “Two
Mountains” Bases. Sun et al. (2020) constructed an
evaluation index system to calculate the effectiveness of
the “Two Mountains” practices and analyzed the thresh-
old effect. Zhang et al. (2021) quantitatively evaluated
the practical effect of “Two Mountains” in Sihong
County. Chen et al. (2021) evaluated the transformation
effect of “Two Mountains” in Ninghai County, Zhejiang
Province from the perspective of ecosystem GDP. In
terms of mechanism and construction, Du et al. (2018)
put forward suggestions focusing on promoting the con-

struction of “Two Mountains”. Qin et al. (2018) analyzed
the operating mechanism of the “Two Mountains” Bases
Policy. Liu (2021) constructed an evaluation index sys-
tem for the development of a green economy in Miyun
District, Beijing City, and put forward suggestions for
establishing a market-oriented ecological compensation
mechanism.

To sum up, in terms of indicator measurement, due
to the lack of basic data, there are no uniform standards
in current studies. With different accounting methods
for specific indicators, there are quite different account-
ing results in the same area, so the policy effect cannot
be objectively analyzed as well. From the perspective of
research, the provincial panel data can evaluate the com-
prehensive influence of the pilot policy of ecological civi-
lization on the regional economic, ecological environ-
ment, and social effects. However, the “Two Mountains”
Bases are mostly basic units such as towns, villages, for-
est farms, counties, and districts, so the scope of meas-
urement indicators needs to be further focused to accu-
rately evaluate the construction effect of these bases. In
terms of research content, it is difficult to obtain
county—level data, while few studies are based on that
for analysis. Therefore, based on the county’s panel
data, this study selects 2510 counties and districts across
the country as samples, takes the “Two Mountains”
Bases as a quasi-natural experiment, and uses the
method of Propensity Score Matching Differences—in—
Differences (hereinafter referred to as PSM-DID) to
analyze the construction effect of the base for the first
time.

METHODOLOGY OF MEASUREMENT

The important premise of adopting the DID method
is that both the treatment and the control group need to
meet the assumption of a common trend, which may not
be satisfied. Fortunately, the PSM-DID method pro-
posed and developed by Heckman (1998) can effectively
solve this problem. This paper selects the first batch of
13 “Two Mountains” Bases in 2017, including Saihanba
Machinery Forest Farm in Hebei Province, Youyu County
in Shanxi Province, Sihong County in Jiangsu Province,
Huzhou City, Quzhou City and Anji County in Zhejiang
Province, Jingde County in Anhui Province, Changting
County in Fujian Province, Jing’an County in Jiangxi
Province, Dongyuan County in Guangdong Province,
Jiuzhaigou County in Sichuan Province, Wudang District
of Guiyang City in Guizhou Province, and Liuba County
in Shaanxi Province. The second batch of 16 “Two
Mountains” Bases in 2018 is also included, such as the
Yanqing District of Beijing City, Yili Ecological
Demonstration Area of Kubuqi Desert of Hangjin Banner
in Inner Mongolia Autonomous Region, Mongolian
Autonomous County of Qian Gorlos in Jilin Province,
Lishui City in Zhejiang Province, Dongtou District of
Wenzhou City, Wuyuan County in Jiangxi Province,
Mengyin County in Shandong Province, Luanchuan
County in Henan Province, Shiyan City in Hubei
Province, Yongning District of Nanning City in Guangxi
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Zhuang Autonomous Region, Wangxia Township of
Changjiang Li Autonomous County in Hainan Province,
Wulong District of Chongging City, Enyang District of
Bazhong City in Sichuan Province, Chishui City in
Guizhou Province, as well as Tengchong City and Hani
Terrace Heritage Area of Yuanyang County of Honghe
Prefecture in Yunnan Province. A total of 29 “Two
Mountains” counties and districts were used as the treat-
ment group, while the rest ones are set as the control
group. The Construction and Management
Regulation on the Practice and Innovation Base of
“Lucitd Waters and Lush Mountains are Gold and
Silver Mountains” was issued by the Ministry of
Ecology and Environment in 2017. To make the model
close to the actual situation, the paper also sets the year
of policy implementation as 2016, since it is the year that
the declaration of the “Two Mountains” Bases and the
subsequent series of operations have an actual influence.
Based on this, a model can be built:

GVOWH% = Bo + 61 did'il U+ u+ Bz )(n + &, (1)

In the formula, the explained variable Growth,
stands for the green economic development index; %t
and represents the administrative unit and year of the
county and district respectively; dzd,, is the core explan-
atory variable. The estimate [, obtained after the DID
reflects the net influence of the “Two Mountains” Bases
on the green economic development of the county and
district in the processing group, which is also the paper’s
most interesting coefficient. If 3, is greater than 0, it
means that the “Two Mountains” Base can promote
green economic development; /3, is less than 0, it shows
the “Two Mountains” Base cannot be conducive to the
development. X, is a series of control variables; y,, indi-
vidual fixed effect; u,, time fixed effect; €,, random error
term.

“Lucid Waters and Lush Mountains” focus on reflect-
ing the regional ecological status and environmental
quality, while “Gold and Silver Mountains”, material
wealth and social value. Referring to the practices of
Sun (2020) et al., the “Two Mountains” index is con-
structed by using the entropy weight method as an
explanatory variable to measure green economic devel-
opment. The “Lucid Waters and Lush Mountains” index
selects air quality (PM2.5 concentration) and carbon
emission as the negative indicators; the government
environmental protection expenditure, as positive ones.
The “Gold and Silver Mountains” index selects GDP per
capita (calculated with 2010 as the base period), the
proportion of the added value of the tertiary industry,
per capita disposable income, per capita savings, and
medical treatment as positive indicators.

Firstly, the positive and negative indicators should
be standardized. The calculation formula is as follows:

X, = (r,—minz,)/ (max ;- minx,) 2

X, =(max x,;—x,;) | (max x,;,—min x,;) 3

In the formula, X; and are respectively j positive and
negative indicator data of the 7z county and district after
standardization; x, is the j positive and negative indica-
tor data of the 7 county before standardization.

Using every evaluation index data x,, its information
entropy (£,) and formula can be calculated:

1 "
E=-—— (> @, P 4)
P,=X,/(3" X,) (5)

In the formula, P, the proportion of the j index of
the 7 county to the sum of the j indexes of the whole
country; £, is the entropy of the j index. Based on the
obtained information entropy, the weight of each evalua-
tion index w; can be calculated:

(1 — E7)

= <o ©)
27}11 (1 _Ej)

j

In the formula, w;, is the objective weight of the j
index, with a value between 0 and 1.

The standardized data X, and the weight of each
evaluation index w,; are combined and calculated to
obtain the “Lucid Waters and Lush Mountains” and “Gold
and Silver Mountains” indexes. The calculation formula
is as follows:

I, = z;zl w, X, )

In the formula [, is the “Lucid Waters and Lush
Mountains” or “Gold and Silver Mountains” index of the 7
county or district’s j index. When jis 1, 2, or 3, I, is the
“Lucid Waters and Lush Mountains” index of Irsgs; ;
when j is 4, 5, 6, 7, or 8, I, is the “Gold and Silver
Mountains” index of I;sys,, .

The “Lucid Waters and Lush Mountains” and “Gold
and Silver Mountains” indexes can mutually transform
and promote each other. The research uses the coupling
coordination model for reference to measure the “Two
Mountains” index. The model is as follows:

C., =\ rsgsy Lisvs, / I1sgs; + Lisvs;, )

In the formula, C, is the coupling degree of the ¢
county in ¢ ; Isgs, the “Lucid Waters and Lush
Mountains” index of the ¢ county in ¢ ; Lssys, the “Gold
and Silver Mountains” index of the 7 county in ¢ . To
reflect the mutual transformation accurately between
the “Lucid Waters and Lush Mountains” and “Gold and
Silver Mountains” indexes, the evaluation model of the
“Two Mountains” index needs to be further completed:

T, = alisgs, + BlLisys, ©))

T™™T,=\C, T, (10)

In the formula 7, stands for the comprehensive
development of cooperative effect concerning the “Lucid
Waters and Lush Mountains” and “Gold and Silver
Mountains” indexes of the ¢ county or district’s in . a 8
and are undetermined coefficients, plus a+/8=1 , respec-
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tively representing the contribution of “Lucid Waters and
Lush Mountains” and “Gold and Silver Mountains”
towards the effect of the “Two Mountains” practice;
a+5=1 is the “Two Mountains” index of the 7 county in
t, which can reflect not only the comprehensive evalua-
tion of the two but also their coordinated development.
In the process of the practice, “Lucid Waters and Lush
Mountains” and “Gold and Silver Mountains” are equally
important to the contribution of the whole system.
Therefore, their undetermined coefficients are both set
as 1/2.

To better reflect the core idea of green economic
development, we should not only protect the environ-
ment and develop the economy but also improve peo-
ple’s living standards and social values. In combination
with the existing research, this paper selects the govern-
ment’s environmental expenditure (Govern), environ-
mental pollution (co,), per capita disposable income
(LmRPincome), per capita savings (Lnsav), medical
treatment (Lnhospit), and local education (Lndradu)
as the control variables. To measure the educational
level more reasonably, the methods of Liu (2008), Jess
and Spiegel (1994) are applied for reference, while the
relevant data are acquired by assigning corresponding
coefficients to different educational backgrounds such as
primary school, junior high school, senior high school,
and university.

DATA

Existing research has constructed multi-level indi-
cators to measure the value of “Two Mountains”, always
regarding a single county or 11 prefecture-level cities in
Zhejiang Province as the research objects. This paper
aims to study the influence of the “Two Mountains”
Bases nationwide, spending a lot of time and energy on
collecting the national county data from 2010 to 2019, all

Table 1. Descriptive statistics

of which are compiled by China Statistical Yearbook
(Township), China City Statistical Yearbook, the statisti-
cal yearbooks of provinces, cities, and counties,
Statistical Communique of the PRC on the 2021 National
Economic and Social Development, the official govern-
ment website and local statistics bureau. Inevitably,
many counties and districts are facing the problems of
missing data and newly established administrative divi-
sions. After verification one by one, the missing data in
the yearbooks are obtained from news newspapers, local
media reports, and so on. while that of some individual
counties and districts in certain years are supplemented
by the interpolation method, and their prices are
adjusted with the base period of 2010.

Relevant descriptive statistics are shown in Table 1.
The obvious difference between the maximum and mini-
mum values of haze concentration and carbon dioxide
concentration indicates that environmental pollution has
become a serious problem in some parts of China, so it is
urgent to strengthen the protection and utilization of
“Lucid Waters and Lush Mountains”. From the perspec-
tive of medical treatment, industrial structure, per capita
savings, and per capita GDP, the large gap between their
maximum and minimum values represents that the eco-
nomic development of different counties and districts
across the country is not well-balanced, so it is neces-
sary to accelerate the transformation of more “Gold and
Silver Mountains” to improve people’s living standards.

RESULTS AND DISCUSSION

Parallel trend test

In this paper, concerning the practice of Beck
(2010), if the establishment of the “Two Mountains”
Bases has no influence, with the same variation trend
occurring in the green economic development of both
the treatment and control group, then it shows the use

Variables N Mean St. Dev. Min Max
pml.5 25100 25.6400 26.5300 1.2248 263.2657
struc 25100 0.3990 0.1920 0.0197 0.9251
co: 25100 2.9400 3.2830 0.0024 55.5647
pergdp 25100 40,1080 88,9220 2785 607857
thrdincrea 25100 0.3570 0.1620 0.0527 0.9699
Lngradu 25100 11.9200 3.1120 8.2702 15.2128
Lngdp 25100 12.9800 3.6170 9.2413 18.2000
Lngovern 25100 11.7900 2.6270 6.7604 15.7219
Lmsav 25100 11.9700 4.3200 1.7917 16.7620
LnRPincome 25100 9.5860 2.5180 7.1499 12.6297
Lwpergdp 22540 10.3600 0.7670 7.932 13.7432
Lnhospit 25100 6.9140 2.4790 2.4849 10.2443
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Fig. 1. Parallel trend test.

of the DID conforms to the parallel trend hypothesis.
The result is shown in Figure 1. Through the graphic
method, it can be found that there is no significant dif-
ference in the development trend of the green economy
between the treatment and control group before the
establishment. Besides, in the two years before and
after the initial construction of the “Two Mountains”
Bases, the green economic development in each county
gradually accelerated. Over time, the construction effect
strengthened and became sustainable step by step, rep-
resenting the pass of the parallel trend test.

Radius matching PSM-DID benchmark regression
According to the above analysis, the 29 counties and
districts that began to declare the “Two Mountains”
Bases in 2016 were taken as the treatment group, while
the remaining ones are used as the control group. The
PSM method of radius matching is used to select the
closest counties and districts from the control group.
Since this paper involves multi-period panels, the PSM
method is carried out year by year. Education
(Lmgradw), government intervention (Govern), per

capita savings (Lmsav), per capita disposable income
(LmRPincome), medical treatment (Lnhospit), and
environmental pollution (co,) are used as matching vari-
ables to match the treatment and control groups of
counties and districts, while the Logit model is also
adopted to estimate the propensity score of the above
matching indicators. During the PSM-DID estimation,
the first step is to carry out a balance test about whether
the mean value of matching variables in the treatment
and control groups shows significant differences before
and after matching. The result is shown in Table 1: After
the radius matching, the standardized deviation of all
matching variables has significantly decreased compared
with that before matching. The absolute value of the
standardized deviation after matching is within 10%,
while the P value of the T-test after matching is greater
than 10%, which does not reject the original hypothesis
that there is no systematic difference between the treat-
ment and control groups. This shows that there is no
obvious difference in the matching variables between the
treatment and control groups after matching, so it is fea-
sible to adopt the PSM-DID method.

Column 1 in Table 2 is the regression result without
adding control variables, while the core explanatory vari-
able coefficient 3, is 0.0135, significantly positive at 1%,
indicating that the “Two Mountains” Base is conducive to
the green economic development of the treatment
group’s counties and districts. On this basis, the control
variables are gradually increased. From Columns 2 to 7
in Table 2, the variable coefficient of government inter-
vention is significantly positive at 1%, indicating that the
intervention promoted the transformation of “Two
Mountains”.  The reason is that the government’s
expenditure on environmental protection has reduced
environmental pollution, increasing the “Lucid Waters
and Lush Mountains” index; on the other hand, the gov-
ernment’s investment in market regulation has also
accelerated the development of agriculture, forestry, ani-
mal husbandry, fishery, and green industry, increasing

Table 2. Propensity Score Matching Differences between the Pre— and Post— Processing groups and control groups

Mean

Variables Sample Troat Control St. Dev. T P
Lngradu Before 12.5730 12.4330 8.2000 1.1000 0.2700
After 12.5730 12.5060 3.9000 0.4900 0.6230
Govern Before 12.4480 12.3130 17.8000 3.3500 0.0010
After 12.4480 12.3940 7.1000 0.8500 0.3960
Lnsav Before 12.9910 12.6600 10.6000 1.6600 0.0980
After 12.9910 12.8320 5.1000 0.6300 0.6300
LnRPincome Before 7.54640 7.3192 12.1000 1.9900 0.0470
After 7.54640 7.4303 6.2000 0.7700 0.4430
Lnhospit Before 10.3690 10.2590 18.9000 4.1700 0.0000
After 10.3690 10.3200 8.4000 1.0100 0.3110
o> Before 2.4900 2.9027 -12.5000 -2.4000 0.0160
After 2.4900 2.7459 -7.8000 -0.9600 0.3390
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the “Gold and Silver Mountains” index. The variable
coefficient of per capita disposable income is signifi-
cantly positive at 1%, showing that the real income of
residents has been improved. This is because the con-
struction of the “Two Mountains” Bases has transformed
into more “Gold and Silver Mountains” and improved the
material life of residents. More income has stimulated
more consumption, which has promoted the develop-
ment of the market economy and fed back the entire
economic system. As a result, the “Two Mountains”
economy has achieved a virtuous cycle. The coefficient
of environmental pollution is significantly negative at
1%, representing that the “Two Mountains” Base has
reduced environmental pollution indeed. This is
because the construction process makes rational use of
natural resources and transforms them into “Gold and
Silver Mountains”, which is also the sustainable develop-
ment of “Lucid Waters and Lush Mountains”. The
improvement of the ecological environment has pro-
tected the biological chain, so the “Lucid Waters and
Lush Mountains” index has been improved correspond-
ingly. The excellent environment has reduced the possi-
bility of residents getting sick, released the pressure of
medical treatment, and lowered the medical expendi-
ture, so that the residents’ real disposable income has
been improved, and the “Gold and Silver Mountains”
index has also been increased. The coefficient of educa-
tion is positive but not significant, showing that it has no
remarkable influence on green economic development.
The reason may be that the declaration of the “Two
Mountains” Bases is the result of local authorities’ self-
selection. The declared counties and districts are often
those with relatively poor economic development but
good natural resource conditions, which means they
have a strong desire to get policy support. However,
poor economic development is often equal to the scar-
city of educational resources, so it is impossible to con-
clude that education can significantly influence green
economic development. In the same way, the relatively
low savings of residents in counties and districts apply-
ing for the “Two Mountains” Bases and the immature
local financial industry cannot boost the economy and
significantly influence green economic development.
The coefficient of medical treatment is positive but not
significant. There are three possible reasons as follows.
First, people prefer those large hospitals in provincial
capitals to seek better medical resources for severe dis-
eases and surgery. Therefore, the medical treatment in
these counties and districts is not significantly high com-
pared with large cities. Secondly, the counties and dis-
tricts of the “Two Mountains” Bases will not cause more
medical expenses for residents due to the excellent envi-
ronment, so they will increase the “Golden Mountains
and Silver Mountains” index to some extent, but not so
significantly in influence. Thirdly, owing to customs,
awareness, and other reasons, residents may not choose
to go to the hospital for treatment, so it is impossible to
conclude that medical treatment can prominently influ-
ence green economic development.
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Fig. 2. Placebo test

Robustness test

To verify the rationality of the benchmark regression
result above, this paper further adopts the following
methods for robustness tests.

Placebo test

From all 2510 counties and districts, 29 of them are
randomly selected as the hypothetical “Two Mountains”
Bases, keeping the total amount of observation remained
at 25100 (2510 counties and districts, 10 years of obser-
vation variables). If the newly set control group does
not show a significant positive influence, the conclusion
drawn in the previous context is proved to be robust.
This paper refers to the research of Fu et al. (2019).
The specific methods are as follows: Let all the study
areas receive several impacts at random. If the mean
value of random samples’ estimated coefficients is
around 0, while the truly estimated coefficients are sig-
nificantly not 0, it shows that the estimated result is not
influenced by other unobserved factors. The paper sets
the number of impact times as 500. The kernel density
distribution of estimated coefficients is shown in Figure
2: The coefficients estimated based on random samples
are distributed around 0, while the real estimated coeffi-
cients are less than O-year 0.03, indicating the robust-
ness of the result.

Robustness test of changing PSM and explained
variables

There are multiple matching modes for PSM. This
paper adopts kernel matching to test again. The result is
shown in Table 3. From Column 1 in Table 3, there is a
small difference between the estimated result of kernel
matching and the result of radius matching at the signifi-
cance level, as well as a similar coefficient value, indicat-
ing that the estimated result of this paper has strong
robustness.

The entropy method was used to measure the “Two
Mountains” index above. Here, concerning the practices
of He et al. (2009), Su and Huang (2018), Qin and Ge
(2019), the idea of dimensionality reduction is adopted
by transforming multiple indexes into comprehensive
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Table 3. PSM-DID benchmark regression results

Variables Modell Model2 Model3 Model4 Model5 Model6 Model7
8, 0.0135%** 0.0136%** 0.0134%#%* 0.0134%#* 0.0133%#* 0.0133%#* 0.0132%%x*
(0.0009) (0.0009) (0.0009) (0.0009) (0.0009) (0.0009) (0.0009)
Lingradu 0.0010%#* 0.0001 0.0001 0.0002 0.0002 0.0003
(0.0004) (0.0004) (0.0004) (0.0004) (0.0004) (0.0004)
Govern 0.0043%*%* 0.00427%#* 0.0033##* 0.0033#** 0.0033%##*
(0.0003) (0.0003) (0.0003) (0.0003) (0.0003)
Lnsav 0.0002 -0.0001 -0.0001 -0.0001
(0.0003) (0.0003) (0.0003) (0.0003)
LmRPincome 0.0110%%* 0.0109%* 0.011 0%
(0.0005) (0.0005) (0.0005)
Lnnospit 0.0004 0.0005
(0.0002) (0.0002)
CO2 _
0.0003%#**
(0.0001)
Individual Fixed Fixed Fixed Fixed Fixed Fixed Fixed
Time Fixed Fixed Fixed Fixed Fixed Fixed Fixed
N 24241 24241 24241 24241 24241 24241 24241
R-squared 0.9710 0.9710 0.9720 0.9720 0.9720 0.9720 0.9720

Note: *, ** and *** indicate statistical significance at the 10%, 5% and 1% level, respectively.

ones replaced by principal components. 10 indicators
representing the local development of the green econ-
omy are selected; SPSS1 6.0 Software is used to stand-
ardize the whole sample data; KMO Test and Bartlett’s
Test of Sphericity are also conducted. The result of the
KMO value passes the test (0.780), showing that princi-
pal component analysis can be performed. Three princi-
pal component factors are selected; the varimax-rota-
tion method is used to obtain the load matrix; the com-
prehensive score of each county and district every year
can be calculated through the proportion of each princi-
pal component in the total variance contribution rate.
The measured economic performance, per capita GDP,
and per capita disposable income are taken as the
explanatory variables. Both GDP and per capita disposa-
ble income are logarithmic, with DID as the estimation
method. According to Columns 2—4 in Table 3, the coef-
ficients of the kernel explanatory variable are all signifi-
cantly positive at 1%, indicating the stability of the con-
clusion that the “Two Mountains” Base is beneficial to
green economic development. Among them, the govern-

Table 4. Robustness testing

ment expenditure and medical treatment are signifi-
cantly positive at 1%, which also echoes the above con-
clusions.

Dynamic Effect Test

This paper examines the dynamic changes of the
coefficients of kernel explanatory variables. In this
paper, the establishing year of the “Two Mountains” Base
is set as 2016, and the dynamic effect of policy imple-
mentation can be observed from the changing trend of
2017 to 2018. The result is shown in Table 4. According
to Table 4, the kernel explanatory variable /3, is signifi-
cantly positive at 1% in three years, and the coefficient
decreases gradually with time, which indicates that the
establishment of the “Two Mountains” Base is beneficial
to the comprehensive development of the counties and
districts within three years, though its influence is grad-
ually weakening. The reason may be that the time limit
for the inspection of the “Two Mountains” Base construc-
tion has not yet arrived, while the counties and districts
have gradually slackened in the process. Another possi-

Variables Kernal PSM-DID Economic Performance Per Capita GDP Per Capita Disposal
B 0.0110%** 0.2450%%* 0.0757##* 0.03917%**
(0.0008) (0.0311) (0.0196) (0.0137)
Control Yes Yes Yes
Individual Fixed Fixed Fixed Fixed
Time Fixed Fixed Fixed Fixed
N 24242 25100 25100 25100
R-squared 0.9760 0.9550 0.9980 0.9980

Note: *, ** and *** indicate statistical significance at the 10%, 5% and 1% level, respectively.
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Table 5. Dynamic effect

Year B

2016 0.0132%%*
(0.0009)
2017 0.0111%*
(0.0010)
2018 0.0099#*
(0.0012)

N 24241

R-squared 0.9720

Note: *, #* and *** indicate statistical significance at the 10%, 5%
and 1% level, respectively.

ble reason is that it has been markedly improved in the
early process so that it suffers from insufficient stamina
afterward.

Mechanism Analysis

To further explore the specific path of the “Two
Mountains” Bases’ influence, this paper measures the
government’s ecological compensation, economic devel-
opment, and industrial structure by adopting the govern-
ment’s environmental expenditure, per capita GDP (log-
arithm), and the ratio of tertiary to secondary industry
respectively. Column 1 and 2 in Table 5 shows that the
coefficients of government ecological compensation and
economic development are both positive and significant
at 1%, indicating that the “Two Mountains” Base can
have a significantly positive influence on the local green
economic development by improving ecological compen-
sation and economic development. The first reason is
that to build the “Two Mountains” Base, the local govern-
ment must increase investment in environmental gov-
ernance and reduce pollution. In the process, the eco-
logical compensation has been improved, “Lucid Waters
and Lush Mountains” have been protected, and “The
Gold and Silver Mountains” have been added, which
ensures the efficient output of local agriculture, forestry,
fishery, and animal husbandry. The diversified biosphere
has promoted the development of an ecological economy
such as ecological aquaculture, and a better marine envi-
ronment is beneficial to the development of port-side
trade and marine industry so that residents can work
and live in health and happiness, creating more eco-
nomic and social value. The second reason is that after
receiving policy support, the counties and districts in the
treatment group have utilized the financial assistance

Table 6. Mechanism testing

allocated by the central government to support the
green industry, innovate and develop the existing indus-
tries, and promote the employment of residents at the
same time. The government regulates the market and
strengthens the concept of green production, while resi-
dents also prefer clean energy and a low—carbon life-
style. Column 3 in Table 5 shows that the estimated
coefficient of industrial structure is negative and signifi-
cant at 1%, indicating that the “Two Mountains” Base
can influence green economic development by optimiz-
ing the industrial structure. The reason is that the “Two
Mountains” Base has both promoted the sound develop-
ment of primary industry and eliminated the old indus-
try, screening the production behaviors with backward
technology as well as high pollution and energy con-
sumption. Some enterprises have to give up the market
for new ones with green innovative technologies. The
investment and introduction of green enterprises have
accelerated the optimization of industrial structures.
The ecological industries developed by “Lucid Waters
and Lush Mountains”, such as ecotourism, marine indus-
try, marine bio—pharmaceuticals, marine trade, beach
economy, and wildlife protection, have also brought
more income and consumption to residents.

Heterogeneity Analysis

This paper further analyzes the heterogeneous influ-
ence of the “Two Mountains” Bases on green economic
development. The geographical location, marine loca-
tion, and type of green economic development will influ-
ence the effect of the “Two Mountains” Base. The
regression result is shown in Table 6.

Regional Heterogeneity in the East, Middle, and
West of China

The east of China has developed rapidly with its
advantageous geographical location. The Strategy for
the Rise of Central China and the Development of the
Western Region in China have also introduced talents
and funds for the central and western regions, realizing
the coordinated development among the three.
However, its location factors will also lead to differences
in the effect of policy implementation. Based on this,
the paper divides the counties and districts into three
parts, namely the east, middle, and west regions. the
result is shown in Table 7. The coefficients of eastern
and central regions are significantly positive at 1%, indi-
cating that the construction of “Two Mountains” in both

Variables Govern Economic Compensation Economic Development Industrial Structure
B 0.0490%* 0.0391%* —0.01927%**
(0.0227) (0.0137) (0.0054)
Individual Fixed Fixed Fixed
Time Fixed Fixed Fixed
N 25100 25100 25100
R-squared 0.9950 0.9980 0.9310

Note: *, ** and *** indicate statistical significance at the 10%, 5% and 1% level, respectively. Standard error in parentheses.
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Table 7. Heterogeneity analysis

Variables East Mid West Coast Inland the leading type the leading type the balanced
of ‘Gold and Sil- of ‘Lucid Waters type of “‘Two
ver Mountains’ and Lush Moun- Mountains’
tains’
B 1.2110%  0.6020%#* 0.0489 1.2140%#%*  0.4040%** -0.1730 1.0470%#* 0.60807#**
(0.1470) (0.1160) (0.0865) (0.1410) (0.0799) (0.1100) (0.3440) (0.1510)
Individual Fixed Fixed Fixed Fixed Fixed Fixed Fixed Fixed
Time Fixed Fixed Fixed Fixed Fixed Fixed Fixed Fixed
N 7130 7910 100600 8010 17090 5839 2989 3995
R-squared 0.5610 0.5500 0.5330 0.5630 0.4650 0.5470 0.4220 0.7150

Note: *, #* and *** indicate statistical significance at the 10%, 5% and 1% level, respectively. Standard error in parentheses.

regions has achieved remarkable results. The eastern
region enjoys the advantages of capital, technology, and
talent, which are all important conditions for industrial
transformation and upgrading and has rapidly achieved
green economic development on a solid economic base.
The central region has a strong industrial foundation,
developed secondary industry, and a large population.
The Chengdu-Chongging Urban Agglomeration, Central
Plains Urban Agglomeration, and Wuhan Metropolitan
Area have played a strong role in innovation and
resource agglomeration, effectively promoting green
economic development. The coefficient of the western
region is not significant, because it is the main position
for the transfer of heavy pollution industries, undertak-
ing the ones eliminated from the upstream. In addition,
with the weak strength of local environmental regula-
tions and insufficient public awareness of environmental
protection, the concept of “Two Mountains” cannot be
well developed. There is still much room for improve-
ment in environmental protection technologies such as
low energy consumption and pollution, while the govern-
ment should also strictly control and guide them as well.

Regional Heterogeneity in Coastal and Inland
Areas

The development of “Lucid Waters and Lush
Mountains” includes not only that of “Lush Mountains”,
but also “Lucid Waters”. The result shows that the coef-
ficients of coastal and inland areas are significantly posi-
tive at 1%. The comparison of coefficients indicates that
the construction effect of the “Two Mountains” Base in
coastal areas is significantly stronger than that in inland
ones because the rational use of marine resources can
play a greater role in that. On the one hand, the coastal
ecosystem possesses higher service value, and recrea-
tional activities such as beaches can bring greater eco-
nomic benefits. On the other hand, the marine ecosys-
tem can provide fishing resources, nutrient resources,
etc., and create a lot of ecological and economic value.

Heterogeneity in the Development Types of “Two
Mountains”

According to the comparison of the annual mean
and average values of the “Lucid Waters and Lush

Mountains” and “Gold and Silver Mountains” indexes,
the counties and districts can be divided into 3 parts: the
leading type of “Gold and Silver Mountains”, the leading
type of “Lucid Waters and Lush Mountains”, and the bal-
anced type of “Two Mountains”. The non-significant
coefficient of the “Gold and Silver Mountains” leading
type in the result indicates the poor development of the
green economy in these areas. The reason is that they
are relatively advanced in commerce, high-tech, and
modern service industry, with developed economies but
scarce natural resources. As a result, the relatively low
“Lucid Waters and Lush Mountains” index has brought
down that of “Two Mountains”. The coefficients of
“Lucid Waters and Lush Mountains” leading type and
“Two Mountains” balanced type are significantly positive
at 1%, indicating that the prominent effect of green eco-
nomic development, among which the former effectively
protect and utilize the ecological resources so that the
“Two Mountains” concept is implemented, while the lat-
ter, under the benign “Two Mountains” mutual benefit
effect, attain the joint development of “Lucid Waters and
Lush Mountains” and “Gold and Silver Mountains” in har-
mony and unity.

CONCLUSIONS

“Lucid Waters and Lush Mountains” are important
production factors of “Gold and Silver Mountains” and
rich means of production. The former can be trans-
formed into the latter. At the same time, since “Lucid
Waters and Lush Mountains” are valuable resources that
can create economic value, “Lucid Waters and Lush
Mountains” are the same as “Gold and Silver Mountains”.
Besides, “Gold and Silver Mountains” can also be used to
protect and build “Lucid Waters and Lush Mountains”.
The two can influence and transform each other. The
development of “Lucid Waters and Lush Mountains” is
that of the ecological environment; the development of
“Gold and Silver Mountains” is that of the economy—the
two are harmoniously integrated. Finally, this paper
studies the influence of the “Two Mountains” Bases
Policy on green economic development. Key findings
are concluded as follows.

(a) The establishment of the “Two Mountains” Base
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has a significant positive influence on green economic
development with a long—term nature. It can not only
protect the local ecological environment and natural
resources but also increase its transformation of eco-
nomic and social value. What’s more, the local economic
development has also played a role in feeding back the
environment. The elements of the whole system can
transform into each other, achieving joint development
in harmony and unity.

(b) In the process of building the “Two Mountains”
Base, the green economy has been promoted by increas-
ing the government’s ecological compensation, improv-
ing economic development, and optimizing the industrial
structure. The “Two Mountains” Bases in the eastern
and central regions of China have achieved remarkable
results, while in the western regions, the construction
still needs to be strengthened and consolidated. The uti-
lization of marine resources in China’s coastal areas can
produce more benefits than inland areas. In China’s eco-
nomically developed but resource-poor areas, the con-
struction of “Two Mountains” still needs to be improved.

(c) The “Two Mountains” Base is a successful prac-
tice of the “Two Mountains” Bases Policy. The relevant
counties and districts have developed an ecological
economy through their ecological advantages and
achieved green benefits for the people, which is a suc-
cessful experience that can be copied and used for refer-
ence, making outstanding contributions to the ecological
civilization in China.

Suggestions

First, the government should improve the level of
local science and education. Better educational
resources will bring more talents and green innovation,
so that green technology can be applied to protect the
environment and measure ecological value, such as the
survey of geographical conditions and the regulation of
water pollution.

Secondly, the government should fully utilize the
advantages of the ecological environment, reduce the
production behavior of high pollution and energy con-
sumption, and encourage the development of green,
low—carbon, and environment—friendly ecological indus-
tries. The unreasonable industrial layout should be
adjusted, while the coastal counties and districts should
make good use of their geographical advantages to
develop the marine economy. Besides, it is also impor-
tant for the local government to accelerate the develop-
ment of the green financial industry, boost physical
enterprises, and reduce economic inequality through
financial inclusion, which is conducive to increasing
social value and building a more dynamic ecological
economy.

Thirdly, the government should formulate detailed
and operable relevant policies to regulate and lead the
market, establish a sound property rights system for
environmental resources and production emissions, clar-
ify value accounting, establish a scientific and reasonable
ecological value measurement system, and improve the
ecological compensation system based on the transfer

payment of central finance. A market-oriented system
of pollution emission, carbon, resource, and other taxes
must be formulated for the production behavior of pollu-
tion emissions. The responsibility system of depart-
ments at all levels should also be implemented to ensure
green economic development with a sound institutional
system.

Lastly, according to the actual situation of each
county and district, we should strengthen the manage-
ment of water, air, and soil, establish a unified assess-
ment system, and refine the environmental control unit.
Since it is difficult to obtain county-level data nation-
wide, many relevant environmental indicators cannot be
obtained. Besides, relevant data are unavailable in many
areas, which is not conducive to the evaluation of local
ecological value and the measurement of ecological com-
pensation. Therefore, it is necessary to increase invest-
ment to build a more scientific and reasonable system of
ecological value measurement and evaluation, enrich and
complete ecological environmental data, and measure
local environmental data from multiple angles and
dimensions, to establish an accurate and long—term data-
base to record changes in environmental quality, and
better make accurate evaluation and suggestions on the
construction of ecological civilization.
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