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Abstract 
This paper takes the promulgation and implementation of the "Guidelines" in 2012 as 
the starting point, and compares and analyzes the experimental group and the control 
group before and after the implementation of the "Guidelines". Using the double 
difference model, the sample of Shanghai and Shenzhen A-share listed companies from 
2009 to 2019 is analyzed. Analysis, using ESG performance, innovation input and 
innovation output to analyze the mechanism, and analyze the impact of the 
implementation of the "Guidelines" on the total factor productivity of enterprises under 
different ownership properties, different degrees of marketization and different levels 
of economic development . The research shows that: (1) After the promulgation and 
implementation of the "Guidelines", the total factor productivity of heavily polluting 
enterprises has been significantly suppressed, which is mainly due to the reduction of 
enterprises' innovation input and innovation output after the promulgation and 
implementation of the "Guidelines" . (2) There are regional differences in the impact of 
the implementation of the Guidelines on the total factor productivity of enterprises in 
various regions. In general, the inhibition of total factor productivity of heavily polluting 
enterprises in the central and western regions is more significant than that in the eastern 
regions. (3) The implementation of the "Guidelines" has a stronger inhibitory effect on 
the total factor productivity of non-state-owned enterprises than state-owned 
enterprises. (4) The implementation of the "Guidelines" has a stronger effect on the total 
factor productivity of enterprises in areas with low marketization than in areas with 
high marketization. (5) ESG performance plays a masking effect throughout the process. 
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1. Introduction 

Since the founding of New China, especially since the reform and opening up, my country's 
economic development has created one "Chinese miracle" after another. The report of the 19th 
National Congress of the Communist Party of China clearly pointed out that it is necessary to 
develop green finance, build a green innovation system, and strengthen energy conservation, 
environmental protection, clean production and clean energy industries. In 2020, General 
Secretary Xi Jinping once again emphasized in the general debate of the United Nations that 
carbon peaks should be achieved by 2030 and carbon neutrality should be achieved by 2060. 
In 2022, General Secretary Xi Jinping said at the 13th National People's Congress that we must 
not only have a green and clean environment, but also ensure that our production and life are 
carried out normally . At present, ecological problems are becoming more and more prominent. 
In order to take into account both 'golden mountains and silver mountains' and lucid waters 
and lush mountains, we must do an effective balance between 'steady growth' and 'excellent 
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environment'. However, in terms of a series of policy measures promulgated and implemented 
(such as administration and taxes), it is difficult to achieve a 'optimal environment'. Therefore, 
in 2012, the China Banking Regulatory Commission promulgated the "Green Credit Guidelines" 
("Guidelines"), which indicates that my country's green credit policy has taken a solid step 
towards standardization. 
The contributions of this paper are mainly in the following two aspects: First, most of the 
previous studies started from a macro perspective and focused on its economic effects. This 
paper, from a micro perspective, focused on exploring the environmental effects caused by the 
Guidelines , enriching the existing literature. Second, this study examines the relationship and 
mechanism of action between the promulgation and implementation of the Guidelines on the 
total factor productivity of polluting enterprises, and further analyzes the impact of ownership 
structure, marketization degree, and regional economic development on the relationship 
between the two. It broadens the theoretical horizon of the existing literature on the impact 
mechanism of firm TFP. 
Based on this, this paper focuses on two questions: First, compared with non-heavy polluting 
enterprises, will the implementation of the Guidelines promote the improvement of total factor 
productivity of heavily polluting enterprises? Second, what is the mechanism by which the 
implementation of the Guidelines affects the total factor productivity of heavily polluting 
enterprises? Taking Shanghai and Shenzhen A-share listed companies from 2009 to 2019 as the 
object, taking the promulgation and implementation of the "Guidelines" in 2012 as the starting 
point , using the double-difference method to test the effect and mechanism of the 
implementation of the "Guidelines" affecting the total factor productivity of heavily polluting 
enterprises. 

2. Literature Review 

Green finance originated from the concept of Environmental Finance (Environmental Finance) 
proposed by Salazar in 1998[1]. He believed that environmental financing could build a bridge 
between the environmental industry and the banking industry. Green finance innovation. 
Jeucken[2] considers green finance as a sustainable financing. Deng Yuwen[3]defined green 
finance as banks and other financial institutions providing loan support and implementing 
preferential interest rates for green industries and green production in accordance with 
national policies. For the research on green finance, scholars mainly start from the micro and 
macro perspectives , including green finance measurement and impact mechanism research, 
implementation risks and obstacles, and the relationship between economic growth and so on. 
First, at the micro level, some scholars have used enterprise data to measure the development 
level of green finance in my country, and compared the development levels of different 
regions[4]. In a study of 152 environmental protection companies, it was found that green 
finance can significantly improve corporate innovation[5]. However, in the study of enterprises 
in heavily polluting industries, it was found that green finance had a significant inhibitory effect 
on investment and financing behavior[6]. When analyzing the impact on the long-term 
investment of enterprises, Wang Kangshi[7]selected 260 listed green enterprises and found 
that green finance can not only alleviate the problem of resource mismatch to a certain extent, 
but also have a direct growth effect on the long-term investment of enterprises. At the same 
time, in the heterogeneity study, it is found that green finance will significantly inhibit the 
financing of private enterprises, thereby inhibiting the level of investment. However, in SOEs, 
this mechanism does not appear[8]. 
Second, at the macro level, green finance is helpful to promote industrial transformation and 
upgrading, sustainable economic development and social progress. However, at present, there 
are problems such as small total volume, insufficient innovation, imperfect market, and 
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incomplete policies and regulations[9]. Green finance is the product of financial innovation 
after the economy has entered the new normal. For green industries and economic growth, the 
implementation of green finance policies should be strengthened and the proportion of green 
capital investment should be increased. However, in view of the threshold effect between 
investment and economic growth in the short term, Therefore, some scholars believe that the 
proportion of green capital investment should be controlled within a reasonable range. On the 
implementation risk of green finance, Wang Jing[10]believes that China and the world economy 
are currently facing severe challenges, and sustainable development has become a global issue. 
Due to the financing gap, the development of green finance requires the market, the 
government and financial institutions. mutual cooperation. 
To sum up, the research on the development of green finance has different views on both macro 
and micro levels, and this research status also provides directions and opportunities for further 
research. Total factor productivity has always been regarded as an important basis for 
promoting high-quality development, and it is a hot issue in economic research . First proposed 
by Solow[11], it is considered to be "residuals" that cannot be explained by input factors. 
Therefore, this paper studies it in combination with green finance, and further observes the 
impact of green finance policies at the micro level, so as to provide more suggestions for the 
optimization of the development framework of my country's green finance, and better optimize 
the allocation of funds. 

3. Theoretical Analysis and Hypothesis 

3.1. Green Finance and Total Factor Productivity 
The "Porter Hypothesis" shows that the stronger the environmental regulation is, the more 
innovative the company will be, which will promote the improvement of production efficiency. 
Under the traditional industrial model, it has always followed the production model of 
"pollution first, treatment later", which now seems to be contrary to the theory of sustainable 
development and the development concept of "gold and silver mountains, lucid waters and lush 
mountains". The introduction of the green credit policy has taken an important step in 
sustainable development. It maintains reasonable development while emphasizing the 
importance of environmental protection, actively guides the transformation of enterprise 
production to the green direction, guides the flow of funds to green industries, and optimizes 
the greenness of resources. configuration, thereby promoting production and improving 
enterprise productivity. However, technological innovation requires a lot of investment, 
manpower and material resources, and there are great risks. Therefore, enterprises generally 
do not conduct technological innovation, which will inhibit the improvement of production 
efficiency. Based on this, we propose the following assumptions: 
H1: Under the same conditions, the "Guidelines" are promulgated to restrain the total factor 
productivity of heavily polluting enterprises. 

3.2. The Moderating Effect of the Nature of Ownership 
Compared with non-state-owned enterprises, state-owned enterprises undertake more social 
responsibilities and have many policy tasks. These businesses rely more on credit and 
government financial support, because their “monopoly” nature encourages state-owned 
enterprises to participate in green activities. less willing. Due to information asymmetry, non-
state-owned enterprises are often subject to greater credit constraints. However, non-state-
owned enterprises operate independently and are responsible for their own profits and losses. 
Under the pressure of competition and survival, they are more willing to improve production, 
increase investment in innovation, and improve production efficiency. Based on this, we 
propose the following assumptions: 
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H2: After the implementation of the Guidelines, the inhibitory effect on non-state -owned 
enterprises is more significant than that of state-owned enterprises. 

3.3. The Regulating Effect of Regional Economic Development Level 
There are significant differences in natural endowments and economic development levels in 
different regions, and the Guidelines may also have different improvements in total factor 
productivity. In economically developed areas, there are more and easier ways to obtain funds, 
and at the same time , they are more affected by comprehensive factors. Therefore, the 
promulgation of the "Guidelines" may not have a significant effect on productivity improvement. 
In economically underdeveloped regions, total factor productivity is often more affected by a 
single factor. The implementation of the "Guidelines" will make it even more difficult to improve 
efficiency. Based on this, we propose the following assumptions: 
H3: The implementation of the "Guidelines" has a more significant inhibitory effect on the total 
factor productivity of enterprises in underdeveloped regions than in developed regions. 

3.4. The Regulating Effect of the Degree of Marketization 
The market plays an important role in economic development and also guides technological 
innovation. In the process of improving the level of marketization, resources such as economy 
and population can be allocated accordingly to promote productivity improvement. In areas 
with a high degree of marketization, personnel welfare, allocation efficiency and allocation 
quality are often more reasonable. The purpose is to improve operational efficiency and achieve 
high-quality economic and total factor productivity development. Based on this, we propose the 
following assumptions: 
H4: The implementation of the "Guidelines" has a more significant inhibitory effect on the total 
factor productivity of low-market-oriented enterprises than in high-market-oriented regions. 

4. Research Design 

4.1. Data and Variable Selection 
This paper selects Shanghai and Shenzhen A-share listed companies from 2009 to 2019 as the 
research sample. Among them, the experimental group is the regulated company, and the 
control group is other listed companies. Referring to the practice in Wang Xin and Wang 
Ying[12], the data are screened as follows: (1) Exclude listed companies that are ST and *ST 
during the research period; ( 2) Exclude listed companies in the financial and insurance 
industry; (3) Exclude variable data Samples with missing, abnormal and obvious errors; (4) 
Eliminate companies with asset-liability ratios greater than 1 and less than 0; (5) Carry out 
bilateral abbreviated processing of up and down 1% for continuous variables. The data comes 
from the Cathay Pacific (CSMAR) database, with 13,055 observations after processing. This 
article uses stata16.0 for data processing. 

4.2. Model Setting 
Difference-in-difference model (DID) can effectively alleviate problems such as endogeneity 
and omitted variables. Therefore, this paper adopts the double-difference method to study the 
impact of the Guidelines on the total factor productivity of enterprises. Referring to the practice 
of Wang Xin and Wang Ying [12], the specific research model is as follows: 
 

  ittiitiitit10 YearIndustryControlsPost*Treatlp_ itTFP                       (1) 

 
1)Total factor productivity. At present, the semi-parametric method (OP method and LP 
method) is mainly used to measure the total factor productivity of enterprises. Because it can 
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effectively avoid sample selection bias and simultaneity bias to a large extent, this paper uses 
the LP method to estimate the total factor productivity of enterprises. Specifically, referring to 
the research of Hu Haifeng et al. [13] and Lu Xiaodong et al. [14] , total output, labor factor input, 
capital factor input, current investment of enterprises and input of intermediate products are 
the main business income, total employee Number of people, net fixed assets, capital 
expenditures and cash expenditures for purchased goods and services. 
 

Table 1. Definition of main variables 
variable 
category 

variable name variable 
symbol 

Variable explanation 

Explained 
variable 

production rate tfp_lp Total factor productivity calculated by LP 
method 

Explanatory 
variables 

Ride item Treat*Post Product of Treat and Post 

mediating 
variable 

ESG performance ESG_Score 
Huazheng ESG score, divided into nine levels, 

ranging from 1 to 9 in order 

innovation input Pat Ln (number of patent applications + 1) 
innovation output RD R&D investment/total assets 

Moderator 

property rights Soe The value of state-owned enterprises is 1, and 
the value of non-state-owned enterprises is 0. 

degree of 
marketization Market Regional marketization 

area Area East, Central and West 

control variable 

Ownership 
concentration Top1 Number of shares held by the largest 

shareholder/total share capital 

Capital Structure Lev Total Liabilities/Total Assets 

Profitability Roa Net Profit/Net Assets 

business growth Growth operating income growth rate 

business age Age Ln(data year - date of establishment + 1) 
Board size Broadsize Total number of board members 

Two jobs in one DP 
If the two positions of chairman and general 
manager are combined, it is 1, otherwise it is 

0 
Proportion of 

independent directors Id Number of Independent Directors/Total 
Number of Board of Directors 

year fixed effect Year dummy variable 

firm fixed effects Ind _ dummy variable 

 
2)Treat. Based on the 2012 industry classification standards of the China Securities Regulatory 
Commission and the Ministry of Environmental Protection's 2008 " Listed Companies' 
Environmental Protection Inspection Industry Classification Management List ", this paper sets 
heavy polluting enterprises. If it is a heavily polluting enterprise, set Treat to 1, otherwise Treat 
to 0. 
3)Post. The Guidelines were officially released and implemented in Beijing in 2012. Therefore, 
the experimental period of this paper is from 2012 to 2019. If the data year is before 2012, set 
Post to 0; if the data year is 2012 and later, set Post to 1. 
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4)Mediating variables. This paper selects the EEG score, innovation input and innovation 
output of Shanghai and Shenzhen A-share listed companies as mediating variables. 
5)Adjustment variables. This paper refers to the practice of existing literature, and selects the 
ownership nature, marketization degree and economic development level of listed companies 
as moderator variables[15] . See Table 1 for details. 
6)Control variables. In order to more effectively test the impact of the "Guidelines" on the total 
factor productivity of enterprises. Referring to the practice of Hu Haifeng et al. [13], this paper 
selects ownership concentration (Top1), capital structure (Lev), profitability (Roa) , corporate 
growth (Growth), corporate age (Age), board of directors Size (Broadsize) , dual position (DP) 
and proportion of independent directors (Id) were used as control variables. Year (Year) and 
business (Ind) dummy variables are also added. 

5. Empirical Analysis 

5.1. Descriptive Statistics 
It can be seen from Table 2 that the mean value of enterprise total factor productivity is 15.43, 
and the median is 15.33, which are close to each other, indicating that enterprise total factor 
productivity approximately obeys a normal distribution. Hu Haifeng et al.[13]calculated the 
same. The mean value of Treat is 0.37, which means that the heavy polluting enterprises 
account for 37%. The standard deviation of ownership concentration (14.85) is larger, 
indicating that the shareholding ratio of the largest shareholder among enterprises varies 
greatly. In addition, it can be seen in the sample that state-owned enterprises account for 57%, 
and the combination of chairman and general manager accounts for 19%. 
 

Table 2. Descriptive statistics 
variable 

name 
Number of 

samples average median 
standard 
deviation minimum 

maximum 
value 

tfp_lp 12839 15.43 15.33 0.99 13.54 17.83 
Treat 12839 0.37 0.00 0.48 0.00 1.00 

DP 12839 0.19 0.00 0.39 0.00 1.00 
Top1 12839 35.64 33.76 14.85 11.09 70.68 
Lev 12839 0.47 0.48 0.20 0.08 0.83 
Roa 12839 0.04 0.03 0..04 -0.06 0.16 
Soe 12839 0.57 1.00 0.50 0.00 1.00 

Growth 12839 0.15 0.10 0.30 -0.38 1.32 
Age 12839 2.84 2.89 0.34 1.79 3.37 
Id 12839 0.37 0.33 0.05 0.33 0.56 

Boardsize 12839 8.93 9.00 1.72 5.00 14.00 

5.2.  Analysis of Regression Results 
The basic regression results of the effect of the "Guidelines" on the total factor productivity of 
enterprises are shown in Table 3 below. Column (1) represents the regression without adding 
any control variables but controlling for the year and firm fixed effects. Under this regression, 
the regression coefficient for Treat*Post is -0.056 at a 1% confidence level It is significantly 
negative, indicating that the Guidelines have a significant inhibitory effect on the total factor 
productivity of regulated enterprises. Column (2) represents the regression with the addition 
of control variables. The regression coefficient of Treat*Post is -0.0323, which is significantly 
negative at the 1% confidence level. Factor productivity has a significant inhibitory effect, 
specifically, making the total factor productivity of regulated firms drop by an average of 3.23 %. 
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The possible reason is that although the "Guidelines" require more investment in green projects, 
it is difficult to identify green projects, and banks are less willing to lend, which makes it more 
difficult for enterprises to obtain funds, which in turn reduces innovation activities of 
enterprises, and ultimately inhibits enterprises. full factors production rate. The specific 
content is presented in the mechanism analysis below. 
 

Table 3. Basic regression results 
 (1) (2) 

variable tfp_lp tfp_lp 

Treat*Post 
-0.0560*** 

(0.0138) 

-0.0323*** 

(0.0122) 

Constant term 
17.45*** 

(0.107) 

14.77*** 

(0.194) 

control variable  control 

year control control 

enterprise control control 

N 12,839 12,839 

R-squared 0.884 0.910 

6. Robustness and Endogeneity 

6.1. Parallel Trend Test 

 
Figure 1. Trends in the practice of total factor productivity of enterprises 

 

 
Figure 2. Parallel trend test 
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Estimation using double difference needs to satisfy the same trend of change, that is, before the 
implementation of the Guidelines, it is necessary to test that the total factor productivity of 
enterprises in the treatment group and the control group have the same trend change. Figure 1 
shows the growth trend of the total factor productivity of enterprises, in which the horizontal 
axis represents the year , the vertical axis represents the total factor productivity of the 
enterprise, the dotted line is the experimental group, the solid line is the control group, and 
2012 is the year of policy implementation. It can be seen from the figure that before the 
implementation of the "Guidelines", the total factor productivity of enterprises in the 
experimental group and the control group increased in roughly the same trend. Therefore, it 
can be preliminarily judged that the precondition for selecting double difference is met. At the 
same time, in order to further verify whether it conforms to the assumption of parallel trend, 
this paper refers to the practice of Jacobson[17], and uses the event study method to further 
test the parallel trend. The results are shown in Figure 2. The horizontal axis is the year, and 
the vertical axis is the policy dynamic effect. It can be found that there is no significant 
difference between the experimental group and the control group before the implementation 
of the policy, that is, the coefficient before the implementation of the policy is around 0, which 
satisfies the parallel trend hypothesis. After the implementation of the "Guidelines", the 
estimated results dropped significantly, indicating that the differences between the experiment 
and the control group began to appear after the implementation of the "Guidelines". 

6.2. Propensity Score Matching Balance Test 
In order to avoid the sample selection bias, this paper adopts the propensity score matching 
method to carry out the balance test. Specifically, selection, ownership concentration(Top1), 
capital structure(Lev), profitability(Roa), firm growth (Growth), firm age (Age), board size 
(Broadsize) and The proportion of independent directors (Id) was used as a characteristic 
variable to estimate using the Logit model, and then the control group and the experimental 
group were matched. Table 4 below shows the results of the propensity score matching balance 
test. It can be seen from the table that the deviation rate of each variable after matching is less 
than 5% and the t test is not significant, indicating that there is no significant difference 
between the two groups, and the matching effect is good. 
 

Table 4. Propensity Score Matching Balance Test 

Variable 
Unmatched mean 

Bias% 
%reduct t-test 

Matched Treated Control |bias| t P>|t| 

Lev 
U 0.449 0.482 -16.9 

80.7 
-9.20 0.000 

M 0.450 0.456 -3.3 -1.59 0.113 

Roa 
U 0.046 0.039 15.5 

73.4 
8.72 0.000 

M 0.046 0.044 4.1 1.97 0.049 

Growth 
U 0.141 0.158 -5.9 

81.7 
-3.18 0.001 

M 0.141 0.138 1.1 0.54 0.586 

Age 
U 2.840 2.841 -0.3 

58.2 
-0.18 0.854 

M 2.840 2.840 -0.1 -0.07 0.945 

Broadsize 
U 9.139 8.808 19.2 

84.9 
10.58 0.000 

M 9.135 9.185 -2.9 -1.37 0.169 

Top1 
U 36.519 35.128 9.3 

64.3 
5.12 0.000 

M 36.503 35.999 -3.3 -1.59 0.111 

Id 
U 0.369 0.372 -6.5 

61.4 
-3.54 0.000 

M 0.369 0.367 2.5 1.27 0.206 
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6.3. Propensity Score Matching Regression 
That may exist in the "Guidelines" due to non-random sampling, this paper refers to the practice 
of Han Jing et al.[18].The double-difference method is used to re-estimate the impact of the 
Guidelines on the total factor productivity of enterprises. The results after regression are shown 
in Table 5 below. As can be seen from the table, the coefficient of Treat*Post is - 0.0 415 , which 
is significant at the 1% confidence level, indicating that after propensity score matching, the 
research conclusion still holds. 
 

Table 5. Robustness and endogeneity tests 
 (1) (2) (3) 
 PSM DID placebo test delete observations 

variable tfp_lp tfp_lp tfp_lp 

Treat*Post 
-0.0415*** 
(0.0153) 

 
-0.0403*** 
(0.0128) 

Treat*Post2010  
-0.0200 

(0.0154) 
 

Constant term 
12.97*** 
(0.214) 

13.17*** 
(0.164) 

13.16*** 
(0.174) 

control variable control control control 
years control control control 

enterprise control control control 
N 7,827 12,837 11,649 

R-squared 0.920 0.910 0.909 

6.4. Placebo Test 
Referring to the practice of Xu Hongmei and Li Chuntao [19], this paper sets a pseudo-year as a 
placebo before the implementation of the Guidelines. If no significant changes in the total factor 
productivity of enterprises are observed under this placebo, it indicates that the basic 
regression is robust. The placebo test is shown in Table 5 above. The article selects 2010 as the 
policy implementation year to examine the possibility of random effects of the virtual treatment 
effect. The results show that the regression coefficient of Treat*Post2010 is not significant, and 
it drops more than the basic regression, indicating that the basic regression results are robust. 

6.5. Excluding the Sample Regression in the Year in Which the Guidelines Were 
Implemented 

Since the "Green Credit Policy Guidelines" was officially promulgated and implemented in 
February 2012, in order to ensure the documentation of the regression results, this paper 
draws on the practice of Xu Si et al. [20]Re-regress the samples, and the regression results are 
shown in Table 5. As can be seen from the table, the coefficient of Treat*Post is -0.04, which is 
significant at the 1 % confidence level, indicating that the hypothesis still holds. 

7. Sub-sample Regression 

7.1. Analysis of the Nature of Sub-ownership 
Continue to study the effect of the Guidelines on the total factor productivity of enterprises 
under different ownership properties through model (1), and the results are shown in Table 6 
below. After adding the control variable and the annual and enterprise dummy variables at the 
same time, the regression coefficient of Treat*Post in state-owned enterprises is not significant, 
and the coefficient of Treat*Post in non-state-owned enterprises is -0.076, which is significant 
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at the 1% confidence level. It can be seen from this that the "Guidelines" can significantly 
restrain the total factor productivity of non- state- owned enterprises, but have little effect on 
the total factor productivity of state-owned enterprises. 

7.2. Analysis of the Degree of Marketization 
The impact of the implementation of the "Guidelines" on the total factor productivity of listed 
companies at different levels of marketization is shown in Table 6 below. It can be seen from 
the table that the regression coefficient of Treat*Post is not significant in the sample of 
enterprises with a high degree of marketization; while in the sample of enterprises with a low 
degree of marketization, the coefficient of Treat*Post is -0.0457, which is 1% It is significant at 
the confidence level of There are relatively more and easier ways to obtain funds, and high 
market-oriented regions are more affected by comprehensive factors and have stronger 
uncertainties. Therefore, the implementation of the "Guidelines" does not have any inhibitory 
effect on total factor productivity for local enterprises. For areas with a relatively low degree of 
marketization, there are few channels for obtaining funds, and the implementation of the 
"Guidelines" has further increased the difficulty of obtaining funds for heavily polluting 
enterprises. This is also in low marketization areas. The reason for the remarkable inhibition 
of productivity. 
 

Table 6. Group regression 
 (1) (2) ( 3 ) ( 4 ) 

 state-owned 
enterprise 

non-state-owned 
enterprise 

high 
marketization 

low 
marketization 

variable tfp_lp tfp_lp tfp_lp tfp_lp 

Treat*Post 
0.000523 
(0.0152) 

-0.0760*** 
(0.0197) 

-0.0212 
(0.0207) 

-0.0457*** 
(0.0168) 

Constant term 
15.86*** 
(0.260) 

12.93*** 
(0.257) 

14.69*** 
(0.256) 

15.83*** 
(0.342) 

control 
variable 

control control control control 

years control control control control 

enterprise control control control control 

N 7,266 5,573 6,492 6,347 

R-squared 0.928 0.882 0.930 0.915 

7.3. Analysis by Economic Development Level 
Due to the differences in natural endowments, economic development, capital accumulation 
and policy requirements in different regions, the "Guidelines" often have different effects on 
the total factor productivity of enterprises in different regions. influences. The regression 
results show that the regression coefficient of Treat*Post in the eastern region is not significant, 
the coefficient of Treat*Post in the central region is -0.07 and is significant at the 1% confidence 
level, and the coefficient of Treat*Post in the western region is -0.06 and significant at the 5% 
confidence level. It shows that the implementation of the "Guidelines" has a greater inhibitory 
effect on the total factor productivity of enterprises in the central and western regions than in 
the eastern regions. The eastern region has industrial agglomeration and a high level of finance, 
which is obviously better than that of the central and western regions. The entire market 
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environment is also conducive to promoting innovation, while the central and western regions 
are geographically closed, development is limited, and innovation accumulation is low. 
Therefore, the total factor productivity of enterprises in these regions is low. greater inhibitory 
effect. The western region relies on the 'Western Development' strategy, which places more 
emphasis on improving the environment and improving technology. Therefore, the 
implementation of the "Guidelines" has weakened the inhibitory effect on the total factor 
productivity of heavily polluting enterprises in the western region. 
 

Table 7. Regression by economic development level 
 (1) (2) (3) 
 East area Central Region Western Region 

variable tfp_lp tfp_lp tfp_lp 

Treat*Post 
-0.0177 
(0.0154) 

-0.0740*** 
(0.0263) 

-0.0589* 
(0.0317) 

Constant term 
14.86*** 
(0.220) 

13.44*** 
(0.387) 

12.33*** 
(0.424) 

control variable control control control 
years control control control 

enterprise control control control 
N 8,452 2,702 1,685 

R-squared 0.918 0.892 0.910 

8. Further Analysis 

For the test of the mediation effect, this paper draws on the practice of Wen Zhonglin and Ye 
Baojuan[21], and sets the following model: 

 

  ittiitiitit10 YearIndustryControlsPost*Treatlp_ itTFP                      (2) 

 

  ittiitiitit10 YearIndustryControlsPost*Treat itM                          (3) 

 

  ittiitiitit2it10 YearIndustryControlsPost*Treatlp_  MTFP it             (4) 

                                                          
Among them, M is the mediator variable, and the rest of the variables are the same as defined 
in the basic regression. The specific testing process is as follows: The first step is to test the 
coefficient of Treat*Post in the regression results of model (1) to determine whether it is 
significant. If it is not significant, stop the mediation effect analysis, and if it is significant, 
continue the regression. Secondly, sequentially test whether the coefficient of Treat*Post in 
model (2) and the coefficient of M in model (3) are significant, if both are significant, you can go 
directly to the third step; if at least one of them is not significant, then bootstrap test is required. 
If the test is passed, M has a mediating effect, otherwise it does not. In the third step, if the 
coefficient of Treat*Post in model (3) is also significant, then M plays a partial mediating role; 
if the coefficient of Treat*Post is not significant, it plays a full mediating role. 
At present, the ESG performance scores in the market are mainly SynTao Green Finance, 
Runling Global and China Securities ESG Scores, etc. However, the number of listed companies 
covered by the SynTao Green Finance and Runling Global scores is small and the time 
dimension is short. Comprehensive evaluation of these three This paper selects the China 
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Securities Index to measure the ESG performance of companies. Table 8 below presents the 
results of the mediation mechanism test for ESG performance. It can be seen that the regression 
coefficient of Treat*Post in column (1) is significant at the 10% row level, and the regression 
coefficient of Treat*Post and ESG_Score in column (2) is significant at the 1% confidence level, 
but further analysis of the coefficient sign shows that the sign of φ1 ψ1 is opposite to that of 
ψ2 . So ESG performance acts as a masking effect in it. 
The mediation effect test of innovation input is shown in Table 8 below. The regression 
coefficient of Treat*Post in column (3) is significantly negative at the 1% confidence level, 
indicating that the implementation of the Guidelines has significantly inhibited the innovation 
investment of heavily polluting enterprises. The regression coefficients of Treat*Post and RD in 
column (4) are significant at the 10% and 5% confidence levels, respectively, and pass the 
coefficient test. The mediation effect test shows that the implementation of the "Guidelines" 
significantly inhibits the total factor productivity of enterprises by inhibiting the innovation 
investment of heavily polluting enterprises. 
The mediation effect test of innovation output is shown in Table 8 below. The regression 
coefficient of Treat*Post in column (5) is significantly negative at the 10% confidence level, 
indicating that the implementation of the Guidelines has significantly inhibited the innovation 
output of heavily polluting enterprises. The regression coefficients of Treat*Post and Pat in 
column (6) are significant at the 5% and 1% confidence levels, respectively, and pass the 
coefficient test. The mediation effect test shows that the implementation of the "Guidelines" 
significantly inhibits the total factor productivity of enterprises by inhibiting the innovation 
output of heavily polluting enterprises. 
 

Table 8. Mediation Effect Test 
 (1) (2) (3) (4) (5) (6) 
 ESG performance innovation input innovation output 

variable ESG_Score tfp_lp RD tfp_lp Pat tfp_lp 

Treat*Post 
0.0722** 
(0.0303) 

-0.0438*** 
(0.0135) 

-0.00295*** 
(0.000938) 

-0.0288* 
(0.0160) 

-0.0628* 
(0.0332) 

-0.0331** 
(0.0132) 

ESG_Sorce  
0.0185*** 
(0.00437) 

    

RD    
0.443** 
(0.195) 

  

Pat      0.0428***(0.00423) 

Constant term 
8.019*** 
(0.404) 

12.89*** 
(0.184) 

0.0600*** 
(0.0113) 

12.86*** 
(0.193) 

3.644*** 
(0.445) 

13.13*** 
(0.177) 

control variable control control control control control control 
years control control control control control control 

enterprise control control control control control control 
N 11,642 11,642 8,677 8,677 9,843 9,843 

R-squared 0.664 0.915 0.615 0.925 0.794 0.924 

9. Conclusions and Policy Recommendations 

9.1. Research Conclusions 
Taking the promulgation and implementation of the Guidelines in 2012 as the starting point, 
this paper compares and analyzes the experimental group and the control group before and 
after the implementation of the Guidelines. Using the double-difference model, the sample of A-
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share listed companies in Shanghai and Shenzhen from 2009 to 2019 is analyzed. It uses ESG 
performance, innovation input and innovation output to analyze the mechanism, and analyzes 
the impact of the implementation of the "Guidelines" on the total factor productivity of 
enterprises under different ownership properties, different degrees of marketization and 
different levels of economic development. The research shows that: (1) After the promulgation 
and implementation of the "Guidelines", the total factor productivity of heavily polluting 
enterprises has been significantly suppressed, which is mainly due to the reduction of 
enterprises' innovation input and innovation output after the promulgation and 
implementation of the "Guidelines". (2) There are regional differences in the impact of the 
implementation of the Guidelines on the total factor productivity of enterprises in various 
regions. In general, the inhibition of total factor productivity of heavily polluting enterprises in 
the central and western regions is more significant than that in the eastern regions. (3) The 
implementation of the "Guidelines" has a stronger inhibitory effect on the total factor 
productivity of non- state-owned enterprises than state-owned enterprises. (4) The 
implementation of the "Guidelines" has a stronger effect on the total factor productivity of 
enterprises in areas with low marketization than in areas with high marketization. (5) ESG 
performance plays a masking effect throughout the process. 

9.2. Policy Suggestions 
First, rationally allocate green credit. As mentioned above, the implementation of the 
"Guidelines" has caused significant differences in the impact of the total factor productivity of 
enterprises in different regions. The original intention of the "Guidelines" implementation is to 
promote the rational allocation of regional resources and guide the improvement of the 
production efficiency of enterprises. "One-size-fits-all" may make financing difficult and 
expensive for some enterprises. On the contrary, the China Banking and Insurance Regulatory 
Commission should strengthen the supervision of financial institutions and strictly prohibit 
financial institutions from setting "thresholds" in the loan process. Establish the concept of 
green credit to help improve the environment and improve the production efficiency of 
enterprises. 
Second, improve the construction of credit mechanism. Green credit is a key step for the country 
to build a green financial system, but it does not play a significant role in improving the total 
factor productivity of enterprises. Performance requirements, these institutions often reduce 
the requirements, or even ignore the "Guidelines". Therefore, it is necessary to regularly test 
and evaluate green credit, improve the evaluation standards of various green credit risk 
indicators, and improve the incentive mechanism for green credit from the institutional level. 
Third, build an environmental information sharing platform. Information asymmetry is a 
common problem in the lending process. Although the implementation of the Guidelines has 
promoted the disclosure of enterprises in environmental, social responsibility and corporate 
governance to a certain extent, such information may still hinder enterprises from borrowing. 
It is difficult to grasp the 'quantity' of the judging criteria for green indicators, which makes it 
difficult for the heavily polluting enterprises to obtain loans in a short period of time. Therefore, 
an environmental information sharing platform can be constructed to alleviate the pressure of 
information asymmetry. 
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