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Abstract: Based on panel data of 30 provinces in China from 2010 to 2022, this paper studies the influence of official 
promotion pressure on green innovation by using Two-way Fixed Effects, further discusses the moderating effect of official 
heterogeneity between them, and analyzes heterogeneity from two aspects of economic development level and urbanization level. 
The results show that promotion pressure has significant inhibitory effect on green innovation. Robustness test proves the 
reliability of the results. Based on the analysis of official heterogeneity, it is found that the increase of official tenure is beneficial 
to weaken the inhibition effect of promotion pressure on green innovation, but the negative relationship between promotion 
pressure and green innovation is positively moderated by official education. Heterogeneity analysis results show that promotion 
pressure of officials in economically underdeveloped areas and highly urbanized areas has a more significant inhibitory effect 
on green innovation. Based on the above conclusions, it is suggested to improve the scientificity of official assessment indicators 
and improve relevant guidance and support policies, so as to help green innovation and high quality development. 
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1. Introduction 
The 19th National People's Congress clearly put forward 

that "China's economy should shift from a high-speed growth 
stage to a high-quality development stage, and establish and 
improve a green low-carbon circular development economic 
system." As an important engine for green development and 
an important tool for implementing the "double-carbon" 
strategy, green innovation plays an important role in green 
transformation and high-quality economic development, 
which can promote the coordinated development of economic 
growth and environmental protection, and has economic and 
environmental benefits. Compared with traditional innovative 
technologies, green innovation aims to improve 
environmental performance and promote green economic 
development, specifically to achieve economic benefits while 
reducing energy consumption and environmental pollution[1]. 
Green innovation has the characteristics of high risk, long 
return cycle and uncertain return on investment[2], which 
often needs government guidance and support for 
development. 

As the agent of central government, local government is the 
maker and executor of local policy. At the same time, local 
governments are also stakeholders, both acting for the 
instructions of higher governments to handle local affairs and 
pursuing their own political and economic interests. [3] 
According to the promotion tournament theory, the superior 
government sets up a promotion competition for the lower 
government departments, the winner can be promoted, the 
promotion criteria are determined by the superior government, 
[4] officials form a competitive relationship with other 
officials for promotion. Economic growth target has obvious 
characteristics, which can directly reflect the achievements of 
officials and become the most important index of the 
championship, prompting officials to actively develop 
economy. Local governments have certain discretion in the 
process of administrative law enforcement, and grasp the 
allocation of local development resources, such as 
administrative examination and approval, preferential 

subsidy policies, land acquisition, etc., in the hands of local 
governments [5]. This means that local officials, who are 
responsible for various policies, play an important role in 
regional development. Officials 'abilities, cognitive levels and 
governance preferences will all affect regional development 
results. Under the condition that economic development 
levels and infrastructure construction levels are equivalent, 
differences among officials may become key factors affecting 
regional development results. Officials 'working experience, 
age and tenure are important factors affecting officials' 
promotion incentives[4], thus showing different ruling 
preferences and investment tendencies. The term of office of 
local officials in our country is five years, but the term of 
office of officials is generally less than five years, with an 
average of about four years[6]. In order to seek promotion in 
a short term, officials tend to allocate limited resources to 
areas with obvious short-term economic benefits or 
outstanding achievements, which will be unfavorable to 
projects with obvious short-term achievements such as green 
innovation. In recent years, the central government has paid 
more and more attention to environmental protection, and 
local governments have responded to the call of the central 
government to implement a series of relevant measures to 
promote green economic development. However, it is a new 
challenge for local officials to balance the relationship 
between economic growth and environmental protection with 
limited resources. Whether officials can balance 
environmental protection while developing economy is also a 
problem that attracts many scholars 'attention. 

The contributions of this paper may have two points: First, 
the existing literature mainly focuses on environmental policy, 
government subsidies, environmental regulations and other 
influencing factors from the perspective of the relationship 
between government and green innovation, and rarely 
considers the role of officials between the two. Secondly, this 
paper brings the heterogeneity of officials into the scope of 
study, discusses the influence of heterogeneity of officials on 
promotion pressure and green innovation, and tries to provide 
suggestions for the existing evaluation system of officials. In 
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short, this study is different from previous studies from 
officials to explore the impact of green innovation from a 
more microscopic perspective, to explore the impact 
mechanism. 

2. Literature Review and Hypothesis 

2.1. Promotion Pressure and Green Innovation 
Green innovation has been a hot topic in recent years. 

Scholars hold different views on the impact of official 
promotion on green innovation. First, local officials 
'governance strategies and preferences will affect the 
government's support for green innovation, thus affecting the 
development of green innovation. Green innovation often 
produces positive externalities in the form of knowledge 
spillovers, so that the main beneficiaries of green innovation 
are the whole society rather than individual enterprises[7]. 
Enterprises mainly pursue economic benefits, have low 
willingness to invest in green innovation, and rely on 
government resources supply, such as preferential subsidy 
policies, market access policies, etc. At the same time, 
government intervention in green innovation development is 
mainly realized through policies, such as green credit 
policy[8], environmental protection interview system[9], 
carbon emission trading policy[10], etc. Local officials play a 
vital role in the process of policy formulation and 
implementation, but officials are both rulers and profit-
seekers. The governance strategy is often biased towards the 
direction beneficial to their own ruling goals. Green 
innovation is difficult to achieve results in the short term. 
Officials may not consider including it in the ruling goals, 
thus inhibiting the development of green innovation. Second, 
local governments with a certain degree of sovereignty over 
economic development inhibit green innovation, in which 
official investment preferences play an important role, and 
economic catch-up pressures reinforce this inhibition[11]. 
The official contract system and financial decentralization 
enable local governments to have higher economic autonomy. 
Under the promotion of promotion tournaments, local 
officials with dual identities of "economic man" and "political 
man" may compete for promotion. Moreover, the existing 
personnel system and financial system stimulate the 
enthusiasm of officials to develop the economy, prompting 
officials to vigorously develop the economy of their 
jurisdiction, and even "achievement projects"[5]. Under the 
pressure of promotion, officials tilt resources to projects with 
obvious short-term economic benefits. Green environmental 
protection projects such as green innovation are difficult to 
see obvious performance in the short term or even during the 
term of office of officials, which leads to officials avoiding 
resource allocation, and even the promotion pressure will 
weaken the promotion effect of green policy on green 
innovation[12]. 

Some scholars classified and discussed the evaluation 
indicators of officials, and found that economic performance 
evaluation played a significant role in inhibiting green 
innovation, while environmental performance evaluation 
played a significant role in promoting green innovation[13]. 
Higher economic goals inhibit green innovation, which is 
reinforced when officials are under greater pressure for 
promotion and weakened when officials are under greater 
pressure for environmental protection[14]. Moreover, a 
detailed division of the quality and quantity of green 
innovation will find that environmental performance 

objectives promote the growth of green innovation quantity 
but inhibit the improvement of quality. On the one hand, 
enterprises increase the quantity of green innovation in order 
to obtain government subsidies, on the other hand, 
environmental regulations increase the environmental 
investment of enterprises, thus reducing R & D investment, 
resulting in the quality of green innovation cannot be 
improved[15]. The inclusion of environmental protection 
indicators in the official assessment system drives officials to 
consider environmental protection issues when planning 
regional development goals to a certain extent, but the rigid 
assessment system reduces the performance goals of officials 
as long as the specified goals are achieved[16], rather than 
allocating more resources to green innovation, thus inhibiting 
the development of green innovation. In view of this, the 
following assumptions are made: 

H1: Pressure for official promotion inhibits green 
innovation. 

H2: Promotion pressure promotes green innovation. 

2.2. The Moderating Effect of Official 
Heterogeneity 

In recent years, scholars based on the perspective of human 
capital endowment and political relations have found that the 
characteristics of local officials such as age, term of office, 
work experience, education and professional background will 
have different effects on incentive effects, thus showing 
different ruling preferences and strategy choices [17]. Official 
tenure is an important factor in the study of local officials 
'behavior[18], which is closely related to the ruling behavior 
of officials during their tenure. Officials have different 
attitudes towards promotion pressure in different periods. On 
the one hand, officials prefer decisions conducive to 
economic performance at the beginning of their tenure, and 
gradually tilt resources to other fields with the increase of age 
and tenure.[19] The reason is that officials have greater 
promotion incentives at the beginning of their tenure, have 
higher expectations for promotion, and are eager to make new 
achievements in this position. The benefits of economic 
growth in the short term are more obvious, so they prefer to 
achieve economic governance goals. On the other hand, 
officials at the beginning of their tenure were unfamiliar with 
the development of their jurisdiction and would not carry out 
drastic reforms or implement new policies. As the tenure 
increases, officials have a certain understanding of the 
situation in the jurisdiction and the ability to integrate 
resources is improved. At this time, it is more appropriate to 
introduce new projects. In addition, new officials may change 
the decisions made by the previous officials to make new 
development plans in order to achieve better performance 
than the previous officials, resulting in policy discontinuity, 
which will hinder the progress of long-term projects such as 
green innovation.  

Age, education, etc. are the most important characteristic 
indicators affecting the promotion motivation of 
officials.[4]Education can reflect the professional background 
of officials, which is an important factor affecting their 
thinking about the economic and social development mode of 
the region, and the ability of officials with different 
educational backgrounds to deal with problems may also 
vary.[20]On the one hand, highly educated officials tend to 
set high economic goals[21] and allocate resources to projects 
with high economic returns. The characteristic of high 
education is also one of the factors to be considered for 
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promotion. In the face of stronger promotion incentives, 
officials with high education are often more eager to show 
their competitive advantage, and at this time, projects with 
obvious short-term benefits are more concerned. On the other 
hand, officials with higher academic qualifications are more 
cautious about innovation, and officials with higher 
promotion expectations and higher academic qualifications 
are more cautious in decision-making [22]. The thinking and 
scientific literacy of highly educated officials make them 
better able to understand and evaluate the risks of green 
innovation, so these officials are more conservative when 
facing green innovation projects, which will hinder the 
allocation of relevant resources.  

The age limit for retirement in our country is very clear. 
Age has a threshold effect on the career development space of 
officials[19], so age is also a key factor affecting the 
promotion pressure. Older officials are better able to balance 
economic growth and social development than younger 
officials, and officials approaching retirement tend to focus 
less on short-term economic benefits and tend to pursue 
careers that benefit people's livelihood, such as environmental 
protection, health services, education, etc.[23]Under the 
requirement of "rejuvenation" of cadres, older officials have 
less chance of promotion than younger officials in the same 
position, so they are not keen on pursuing short-term 

economic benefits. The reason is that older officials are more 
conservative in decision-making, pay more attention to the 
stability of their positions, and prefer stable policies to survive 
the period of office before retirement. Moreover, older 
officials may expect to earn a good reputation in the final 
stages of their administration, so they tend to tilt resources 
towards livelihood areas to meet self-fulfilling needs. 

Based on the above, the following assumptions are made: 
H3: The longer the term of office of officials, the weaker 

the inhibition effect of promotion pressure on green 
innovation. 

H4: The higher the education level of officials, the stronger 
the inhibition effect of promotion pressure on green 
innovation. 

H5: The older the official, the weaker the inhibition effect 
of official promotion pressure on green innovation. 

3. Study Design 

3.1. Model Construction 
This paper uses a two-way fixed effect model to study the 

impact of official promotion pressure on green innovation. 

The benchmark model is as follows:

 

it 1 it 2 it i t itIngre pre control                               (1) 

 
Among them, i  is the province, t  is the year, itgre  is the 

green innovation, itpre  is the official promotion pressure,

itcontrol is the control variable, i represents the province 

fixed effect, t  is the time fixed effect, it  is the random 
disturbance term.  

In order to examine the effect of promotion pressure on 
green innovation under the influence of official heterogeneity, 
this paper adds the interaction term of official heterogeneity 
and promotion pressure to the model to study the effect of 
promotion pressure on green innovation. The model is as 
follows: 

it 1 it it it * it

                     4 it i t i

cha chaIngre pre pre

control

       
      

                          (2) 

 
Among them, itcha  is official heterogeneity, it * itcha pre  

is the interaction term of official heterogeneity and promotion 
pressure, the others are the same model (1).  

3.2. Selection of Variables 
3.2.1. Explained Variables 

Green innovation ( Ingre ) refers to Zhang Mingyu [24]' s 

practice to measure the logarithm of the number of green 
patent applications. Compared with the number of green 
patents granted, the number of green patent applications can 
more represent the green innovation level of the year and is 
more timely, because the time span of green patent 
authorization is large, and green patents may not be 
authorized in the same year. The number of green patent 
applications includes the number of green invention patent 
applications and the number of green utility model patent 
applications, which are relatively comprehensive, and some 
scholars have discussed them separately[25]. 

3.2.2. Explanatory Variables 
Official promotion pressure ( pre ) refers to the practice of 

Qian Xianhang et al.[26], which is measured from three 
aspects: GDP growth rate, unemployment rate and fiscal 
surplus. Specifically, if GDP growth rate is greater than the 

average of the year, it is recorded as 1, otherwise it is 0; if 
unemployment rate is less than the average of the year, it is 
recorded as 1, otherwise it is 0; if fiscal surplus is greater than 
the average of the year, it is recorded as 1, otherwise it is 0, 
and the scores are added together. The maximum value is 3, 
and the minimum value is 0. The larger the value, the greater 
the promotion pressure of officials. In addition, it should be 
noted that the fiscal surplus is the ratio of the balance of local 
fiscal revenue minus fiscal expenditure to local fiscal revenue, 
and the unemployment rate is equal to the number of 
registered unemployed persons in cities and towns divided by 
the sum of the number of unemployed persons and the number 
of employed persons. 

3.2.3. Other Variables 
Government intervention on green innovation mainly 

through various policies to achieve the goal, this paper takes 
the provincial party committee secretary as the research 
object to compare the impact of official heterogeneity, 
introducing the provincial party committee secretary official 
term of office ( tenure  ), official age ( age  ) and official 

education (degree ) three variables. Among them, the term 

of office of officials takes June of the current year as the 
dividing line, the year when they take office before June is 
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recorded as the starting year of their term of office, and the 
year after June including June is recorded as the starting year; 
The age of officials increases by one year, and the age 
increases by one year, excluding the month; The academic 
qualifications of officials are divided into three grades, with 
undergraduate students recorded as 1, master's degree 
students recorded as 2, and doctoral degree students recorded 
as 3. The control variables selected are: human resource level 
( Inp  ) is measured by the logarithm of the proportion of 

college students per 100,000 people; the degree of 
government intervention ( cz  ) is measured by the ratio of 
public finance expenditure to regional GDP; energy structure 
transformation ( energy  ), measured by the ratio of 

electricity consumption and natural gas consumption to total 
energy consumption; social consumption level ( xf  ), 

measured by the ratio of total retail sales of consumer goods 
to regional GDP. 

3.3. Data Sources 
This paper selects 30 provinces of China from 2010 to 2022 

Panel data (excluding Xizang and Hong Kong, Macao and 
Taiwan regions) study the impact of official promotion 
pressure on green innovation. The data come from China 
Statistical Yearbook, China Science and Technology 
Statistical Yearbook and statistical yearbooks of various 
provinces. Relevant data of officials are collected from Baidu 
Encyclopedia, People's Daily Online, Xinhua Net and 
government portal websites. Relevant data of green 
innovation come from China Research Data Service Platform 
(CNRDS). Descriptive statistical analysis is shown in Table 1. 

 
Table 1. Descriptive statistical analysis 

 (1) (2) (3) (4) (5) 
VARIABLES N mean sd min max 

Ingre 390 7.946 1.419 3.296 10.94 
pre 390 1.421 0.894 0 3 
xf 390 0.375 0.0682 0.183 0.538 
cz 390 0.251 0.105 0.106 0.758 
Inp 390 -1.615 0.286 -2.527 -0.830 

energy 390 0.141 0.0345 0.0681 0.225 
degree 390 2.100 0.659 1 3 
tenure 390 2.769 1.708 1 10 

age 390 61.13 3.518 47 70 

4. Analysis of Empirical Results 

4.1. Baseline Regression 
Table 2. Baseline Regression Analysis 

 (1) (2) 
 Ingre Ingre 

pre -0.0531*** -0.0478*** 
 (0.0182) (0.0171) 

Inp  0.4040*** 
  (0.1339) 

cz  -1.3660*** 
  (0.4064) 

energy  -4.7353*** 
  (1.0807) 

xf  0.6930** 
  (0.2943) 

_cons 6.6897*** 8.0145*** 
 (0.0459) (0.3094) 

nomber YES YES 
year YES YES 
N 390 390 

r2_a 0.9248 0.9343 
Note: *** p 0.01, ** p 0.05, * p 0.1, the same below. 
 
In order to explore the direct impact of promotion pressure 

on green innovation, baseline regression analysis was 
conducted. The regression results are shown in Table 2. 
Column (1) of Table 2 is the regression result without control 
variables, and the coefficient is negative, indicating that 
promotion pressure has a significant inhibitory effect on green 
innovation. Column (2) of Table 2 is the regression result with 
control variables, and the coefficient is still negative, and 
significant at 1% level, verifying hypothesis H1. Promotion 
pressure urges officials to prefer projects with high short-term 
economic benefits, or visible achievements[27], which leads 

to the inclination of limited resources to explicit achievements. 
Green innovation projects have a long investment cycle, 
unclear returns, certain risks and may not become the ruling 
targets of officials. In addition, as the main demander of green 
technology, pollutant emission enterprises tend to have low-
quality technologies, and the demand for green innovation 
stops at "reaching the standard"[28], resulting in low 
consumption demand for green innovation, thus reducing the 
enthusiasm for the development of green innovation level. 

4.2. The Robustness Test 
In order to ensure the reliability of the results, the 

robustness test was performed in the following ways, and the 
results are shown in Table 3:1. Tail-reducing the explained 
variable. The explained variable green innovation is truncated, 
and the result is significantly negative at 5% level as shown 
in column (1). 2. Replace the explained variable. When the 
explanatory variable is transformed into the logarithm of the 
number of green invention patent applications, the result is 
significantly negative at the 1% level, as shown in column (2). 
3. Remove some samples. Samples from municipalities were 
excluded for testing. As shown in column (3), the results 
showed a significant negative impact at the 1% level. 4. 
Eliminate policy interference. In December 2013, the Circular 
on Improving the Performance Assessment of Local Party and 
Government Leading Groups and Leading Cadres issued by 
the Central Organization Department required that local Party 
committees and governments at all levels should not simply 
take a single economic indicator as the assessment standard, 
and the performance assessment system should include high-
quality development indicators. Therefore, this paper takes 
2014 as the node and adds the variable of policy (). The year 
affected by the policy takes 1, and the year not affected by the 
policy takes 0. Regression analysis is carried out. As shown 
in column (4), it is still significantly negative at the level of 
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1%. The above tests further confirm the robustness of the baseline regression results. 
 

Table 3. Robustness test analysis 
 (1) (2) (3) (4) 
 Ingre_w Ingre1 Ingre Ingre 

pre -0.0374** -0.0687*** -0.0500*** -0.0478*** 
 (0.0168) (0.0198) (0.0183) (0.0171) 

Inp 0.3638*** 0.1753 0.1864 0.4040*** 
 (0.1321) (0.1551) (0. 1578) (0.1339) 

cz -1.0671*** -2.1002*** -1.6344*** -1.3660*** 
 (0.4009) (0.4708) (0. 4386) (0.4064) 

energy -3.3917*** -1.5404 -3.5646*** -4.7353*** 
 (1.0662) (1.2520) (1.2295) (1.0807) 

xf 0.7494** 0.9523*** 0.9590*** 0.6930** 
 (0.2903) (0.3409) (0. 3242) (0.2943) 

policy    2.2156*** 
    (0.1027) 

_cons 7.7132*** 6.5668*** 7.3311*** 8.0145*** 
 (0.3052) (0.3584) (0. 3638) (0.3094) 

nomber YES YES YES YES 
year YES YES YES YES 
N 390 390 338 390 

r2_a 0.9344 0.9034 0.9371 0.9343 

4.3. Analysis based on Heterogeneity of 
Officials 

Table 4. Promotion pressure, personal characteristics and green innovation 
 (1) (2) (3) (4) (5) (6) 
 Ingre Ingre Ingre Ingre Ingre Ingre 

pre -0.0477*** -0.0463*** -0.0489*** -0.0480*** -0.0485*** -0.0497*** 
 (0.0171) (0.0171) (0.0171) (0.0170) (0.0170) (0.0172) 

tenure -0.0017 -0.0210     
 (0.0068) (0.0135)     

Inp 0.4033*** 0.4475*** 0.4148*** 0.4648*** 0.3645*** 0.3593*** 
 (0.1341) (0.1364) (0.1346) (0.1347) (0.1361) (0.1365) 

cz -1.3576*** -1.4638*** -1.3679*** -1.2571*** -1.3524*** -1.3316*** 
 (0.4083) (0.4123) (0.4066) (0.4051) (0.4057) (0.4077) 

energy -4.6969*** -4.8249*** -4.7702*** -5.0390*** -4.9406*** -4.9350*** 
 (1.0932) (1.0932) (1.0820) (1.0772) (1.0869) (1.0880) 

xf 0.6927** 0.7151** 0.6718** 0.6582** 0.7851*** 0.8137*** 
 (0.2947) (0.2942) (0.2955) (0.2930) (0.2998) (0.3043) 

tenure*pre  0.0130*     
  (0.0078)     

degree   0.0143 0.0794***   
   (0.0174) (0.0299)   

degree*pre    -0.0478***   
    (0.0179)   

age     0.0056 0.0024 
     (0.0037) (0.0067) 

age*pre      0.0022 
      (0.0039) 

_cons 8.0126*** 8.1708*** 8.0221*** 7.9846*** 7.5971*** 7.7726*** 
 (0.3099) (0.3235) (0.3097) (0.3073) (0.4122) (0.5158) 

nomber YES YES YES YES YES YES 
year YES YES YES YES YES YES 
N 390 390 390 390 390 390 

r2_a 0.9341 0.9345 0.9342 0.9354 0.9346 0.9344 

According to the theory of administrative contract system 
and promotion tournament, local officials play an important 
role in regional development, and there are certain relations 
between individual differences, ruling preferences and policy 
implementation strategies. This paper analyzes the term of 
office, age and academic background of officials. Column 
(1)(2) in Table 5 is the moderating effect test of official tenure. 
Column (2) shows that official tenure plays a positive 

moderating role in the relationship between promotion 
pressure and green innovation at the level of 10%. The longer 
the official tenure, the gentler the pursuit of economic explicit 
indicators, and the allocation of resources to other fields. 
Especially when the central government attaches more 
importance to environmental protection, officials pay more 
attention to green development, thus promoting the 
improvement of green innovation level, verifying hypothesis 
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H3. Column (3) and (4) of Table 5 show the test results of 
official education. The coefficient of official education in 
column (4) is positive and significant at 1% level, which 
indicates that official education itself has a promoting effect 
on green innovation. However, the interaction coefficient 
between official education and promotion pressure is negative, 
which means that official education has a significant negative 
impact on the relationship between promotion pressure and 
green innovation at the level of 1%. On the contrary, official 
education strengthens the inhibition of promotion pressure on 
green innovation, which verifies hypothesis H4. Highly 
educated officials, especially those with professional 
backgrounds, have a clearer understanding of the risks of 
green innovation projects and will make more cautious 
decisions, choosing projects with lower risks and more 
obvious benefits. Column (5) and column (6) are regressions 
of official age, official age and interaction are not significant, 
indicating that official age and promotion pressure have no 
significant effect on green innovation, assuming that H5 does 
not hold true. 

4.4. Heterogeneous Analysis 
4.4.1. Heterogeneity of Economic Development Level 

Different levels of economic development may lead to 
different development environments for green innovation, 
resulting in heterogeneous effects of promotion pressure on 
the development of green innovation. Based on the median 
GDP of each province in 2022, this paper divides each 
province into economically developed areas and 
economically underdeveloped areas for further analysis. The 
results are shown in Table 6. From the results of column (1) 
and (2), we can find that the promotion pressure of officials 
in economically underdeveloped areas has a more significant 

inhibitory effect on green innovation. On the one hand, 
officials will focus more on economic development under the 
condition of economic backwardness, thus ignoring the 
development of green innovation; on the other hand, 
economically underdeveloped areas lack development 
resources and weak anti-risk ability, so they are more 
conservative to green innovation and have a more significant 
inhibitory effect. 

4.4.2. Heterogeneity of Urbanization Level 
Considering that urbanization is an important way to 

promote the flow of resources in the region and is closely 
related to development factors such as talent inflow and 
industrial agglomeration, it may have a certain impact on the 
development of green innovation. In view of this, this paper 
divides the urban population into high urbanization areas and 
low urbanization areas according to the median ratio of urban 
population to total resident population in 2022, and the results 
are shown in Table 6. Column (3)(4) shows that promotion 
pressure of officials in high urbanization areas has significant 
inhibition effect on green innovation at 5% level. In areas with 
high urbanization, there is a large population flow and a high 
degree of industrial agglomeration. On the one hand, the high 
concentration of population and industry may lead to 
pollution emissions exceeding environmental capacity, and 
the difficulty and cost of governance are huge, which will 
occupy green innovation resources; On the other hand, the 
infrastructure construction in areas with high urbanization 
level has been basically formed, and the resistance to green 
transformation is large, which may hinder the application of 
green innovation technology and lead to low consumption 
demand for green innovation. 

 
Table 5. Heterogeneity analysis 

 (1) (2) (3) (4) 
 Developed economy Economically underdeveloped High urbanization Low urbanization 

pre -0.0215 -0.0773*** -0.0560** -0.0297 
 (0.0234) (0.0263) (0.0237) (0.0248) 

Inp 0.7083*** 0.0126 0.6261** -0.4413* 
 (0.2040) (0.2346) (0.2563) (0.2293) 

cz -0.3749 -1.9457*** -2.6477*** -1.2077** 
 (0.7254) (0.5376) (0.6254) (0.5559) 

energy -4.2774*** -5.4320*** -3.8797*** -6.4268*** 
 (1.2395) (2.0772) (1.3656) (1.7553) 

xf 0.6779 0.8412** 0.4687 0.8813** 
 (0.4604) (0.4042) (0.4296) (0.3850) 

_cons 8.6107*** 7.1481*** 9.1131*** 5.8805*** 
 (0.4440) (0.5343) (0.4955) (0.5093) 

nomber YES YES YES YES 
year YES YES YES YES 

N 195 195 195 195 
r2_a 0.9368 0.9322 0.9250 0.9487 

5. Conclusion and Recommendations 
Based on the promotion tournament theory, this paper 

explores the influence of promotion pressure on green 
innovation, and discusses it from the perspective of official 
heterogeneity. The regression results have some reliability 
through a series of robustness tests. The results show that: 
firstly, promotion pressure inhibits green innovation; 
secondly, promotion pressure weakens the inhibition effect on 
green innovation with the increase of official tenure; thirdly, 
promotion pressure gradually strengthens the inhibition effect 

on green innovation with the increase of official education; 
fourthly, promotion pressure inhibits green innovation more 
significantly in economically underdeveloped areas, and the 
heterogeneity of urbanization level is opposite. 

Based on the above conclusions, the following 
recommendations are made: 

First, improve the official assessment system and improve 
the scientificity of the assessment standard design. China's 
economy has changed from a high-speed growth stage to a 
high-quality development stage, and a single economic 
growth index can no longer meet the needs of current official 
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assessment. The proportion of environmental protection 
indicators should be increased in official performance 
assessment to balance the relationship between economic 
growth goals and environmental protection goals. The 
assessment indicators should be flexible and changeable, 
adjust to local conditions, avoid rigid indicators, the economic 
development level of each region is heterogeneous, and the 
development conditions are different, so the assessment 
standards should be set according to the development level of 
each region. 

Second, improve green innovation support policies and 
optimize preferential subsidy policies. Specifically, for 
enterprises of different natures and industries, incentive and 
guidance policies shall be formulated accurately to give full 
play to the promotion role of incentive policies for green 
innovation development. For example, innovation subsidies, 
environmental protection subsidies, green finance and other 
policy tools can be used to stimulate the innovation vitality of 
enterprises, give play to the guiding role of the government, 
and inject continuous impetus for high-quality economic 
development. 

Third, strengthen environmental supervision and 
regulation, and improve the green information disclosure 
system. Environmental regulation and supervision can 
stimulate the consumption demand of green technology 
effectively, thus improving the level of green innovation, but 
it should be strictly controlled in the implementation process. 
First, enterprises should avoid short-term opportunism and 
rent-seeking behavior. Some enterprises may adopt 
speculative behavior in order not to affect economic benefits. 
Therefore, it is necessary to strengthen supervision and 
improve the transparency of regulatory information 
disclosure. Second, officials should implement a lifelong 
responsibility system for environmental protection damage, 
use the power of public opinion to guide citizens to participate 
in supervision, and prevent "environmental protection face 
projects" in the later period of officials 'term of office. 
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