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Low-carbon policies represent a crucial initiative and primary pathway for China’s 
low-carbon transition, holding significant importance for green economic 
development. Building upon an analysis of the implementation context of 
low-carbon policies, this study employs a two-way fixed effects model to 
empirically evaluate the impact of these policies on urban green 
entrepreneurship using Chinese city panel data from 2007 to 2022. It further 
examines the mechanisms through which low-carbon policies influence urban 
green entrepreneurship. Results indicate that low-carbon policies exert a 
significant positive impact on urban green entrepreneurship, promoting it 
through both green innovation incentives and green consumption drivers. 
Across geographically distinct cities, these policies show a weaker effect on 
green entrepreneurship in Northwest China compared to Southeast China. 
Among cities with varying characteristics, the policy’s boost to green 
entrepreneurship is more pronounced in cities with lower financial 
development levels. Therefore, China should further promote low-carbon 
policies, actively explore personalized green development models tailored to 
urban characteristics, optimize the policy environment for low-carbon industries, 
and enhance green innovation mechanisms. Concurrently, it should vigorously 
promote green development concepts, guide public green consumption, and 
foster urban green entrepreneurship.
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1 Introduction

As a fundamental environmental regulatory policy, the low-carbon city pilot program 
poses a crucial academic challenge at this crucial point in the low-carbon transition: Can it 
make synergistic progress in social justice and environmental benefits? For cities that are the 
main sources of carbon emissions, this is especially important. According to research, low- 
carbon policies’ main goals are to optimize energy structures, reduce emissions and 
conserve energy, encourage green innovation, upgrade low-carbon industrial systems, 
facilitate the low-carbon transformation of high-pollution sectors, improve ecological 
efficiency, and eventually achieve high-quality urban development (Hua et al., 2020; 
Wang et al., 2022; Seshadri et al., 2025). The main elements of low-carbon policies 
include developing strategies for low-carbon growth, enacting laws to support low- 
carbon development, and setting up a system for statistically tracking greenhouse gas 
emissions (Zhang, 2022; Amin, 2025). These regulations are an essential component of the 
framework for environmental policy (Cheshmehzangi, 2021).
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One of the main forces behind the economic growth of green cities 
is green entrepreneurship, a new economic activity that tackles 
environmental issues while producing both commercial and 
environmental value (Mondal et al., 2025). However, green 
entrepreneurship is prone to being influenced by policy 
environments and institutional frameworks due to its high 
investment requirements and systemic barriers. Therefore, is the 
low-carbon policy a contributing factor to the rise in urban green 
entrepreneurship? What is the fundamental mechanism involved? This 
is an important topic for discussion in the context of low-carbon 
development and the growth of green economies in urban areas.

Existing research has examined the relationship between 
environmental policies and entrepreneurial activities. The vast 
majority of scholars believe that environmental regulations promote 
green innovation and entrepreneurial activities (Li et al., 2025; Hassan 
et al., 2025). Environmental regulations play a crucial role in 
sustainable entrepreneurship. As a series of regulatory measures 
and policies established by governments to protect the environment 
and reduce resource waste, environmental regulations exert a positive 
influence on the economic activities of start-up enterprises, thereby 
promoting green innovation among new ventures (Carchano et al., 
2024). Some scholars argue that environmental regulations may hinder 
entrepreneurial activities, with informal environmental regulations 
exerting a significant inhibitory effect on green innovation (Xu 
et al., 2022; Bu et al., 2024). These researchers primarily examine 
the issue from the perspective of corporate competitiveness, positing 
that environmental regulations, as constraints on business decision- 
making, increase production costs, reduce corporate competitiveness, 
and thus discourage enterprises from engaging in entrepreneurial 
activities (Cojoianu et al., 2020).

Additionally, many scholars have evaluated the effectiveness of 
low-carbon policy implementation. Research indicates that low- 
carbon policies can effectively reduce urban carbon emission 
intensity, with this impact exerting a sustained driving force 
(Siregar et al., 2024). The implementation of low-carbon policies 
effectively promotes carbon reduction and enhances energy 
efficiency, thereby boosting the growth of urban green total 
factor productivity (Zhang et al., 2025). Concurrently, low-carbon 
pilot policies contribute to improving enterprises’ technological 
innovation capabilities (Raihan et al., 2022).

A review of the literature reveals that the relationship between low- 
carbon policies and urban green entrepreneurship is complex, 
exhibiting both promotional and inhibitory effects. On the one 
hand, the low-carbon city pilot program has constrained the 
development of high-pollution, high-emission industries, compelling 
these sectors to transform and innovate in order to meet policy 
requirements (Mehmood et al., 2024). On the other hand, the 
preferential policies for clean and environmentally friendly 
industries under the low-carbon city pilot program provide crucial 
support for entrepreneurship in these sectors (Huang et al., 2022).

In reality, the impact of low-carbon policies and environmental 
regulations on entrepreneurial activity is complex. While such policies 
can stimulate the establishment of new enterprises, they also lead to the 
exit of outdated production capacity. In light of this, this study aims to 
investigate and pinpoint the underlying processes of the green 
entrepreneurial impacts of low-carbon policies at the metropolitan 
level. The potential contributions of this paper include: First, by 
adopting the perspective of urban green entrepreneurship effects, it 

delves into the net impact of low-carbon policies on urban green 
entrepreneurship. This not only expands the scope of research on 
evaluating the effectiveness of comprehensive environmental policies 
but also strengthens the quantitative basis for such policy assessments. 
Second, we explored the theoretical mechanisms through which low- 
carbon policies influence urban green entrepreneurship. We examined 
the mediating roles of green innovation stimulation effects and green 
consumption driving effects in the impact of low-carbon policies on 
urban green entrepreneurship. Further distinguishing between urban 
location and green finance levels can help examine how low-carbon 
policies promote green entrepreneurship in cities. These explorations 
and tests provide theoretical support for implementing low-carbon 
policies and fostering urban entrepreneurship, while also offering 
guidance for governments to develop targeted carbon 
reduction measures.

2 Theoretical analysis and research 
hypotheses

2.1 Policy background

Low-carbon policies are the product of alleviating the ecosystem 
threat brought about by climate warming and realizing the win-win 
goals of green transformation and economic development (Wang et al., 
2022). In response to the global deterioration of the ecological 
environment, China began exploring market-based environmental 
regulations in the early 2000s. It launched pilot emissions trading 
programs in 2007, with the State Council setting China’s greenhouse 
gas emission control targets in 2009. The national carbon emissions 
trading system pilot project was formally initiated in 2013 (Cao, 2020), 
achieving a 48.4% reduction in carbon dioxide emissions per unit of 
GDP by 2021 compared to 2005 levels. In July 2010, the National 
Development and Reform Commission identified the first batch of 
low-carbon pilot cities including 5 provinces and 8 cities. In 2012, the 
list of 28 pilot provinces and cities including Beijing and Shanghai was 
added, and the third batch of 45 pilot cities was added in 2017.

Since the implementation of the policy on low-carbon pilot 
cities, the pilot cities have formulated a series of supporting policies 
for low-carbon development based on their own resource 
endowments, with detailed implementation of construction tasks 
mainly focusing on promoting environmental protection and energy 
conservation, improving green innovation in low-carbon 
technologies, and promoting the development of green industries. 
Previous studies have found that low-carbon policies have an 
innovation-driven effect (Wang et al., 2022; Song et al., 2022; 
Wu et al., 2024). At the same time, the promotion of policies has 
also had a positive impact on urban green entrepreneurship.

2.2 Theoretical analysis

Low-carbon policies differ from previous environmental 
regulations in that cities primarily establish their own carbon 
reduction targets based on their economic development, resource 
endowments, and other foundational conditions (Song et al., 2022). 
With the setting of segmentation targets, low-carbon policies have 
gradually become an important driving force for the improvement 
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of entrepreneurial activity. Low-carbon policies mainly effectively 
stimulate green entrepreneurship in cities through multiple 
mechanisms such as adjusting industrial structure (Cao et al., 
2025), promoting knowledge spillover and optimizing the 
allocation of factors, so as to accelerate industrial transformation 
and upgrading and technological innovation, so as to improve the 
entrepreneurial activity of cities. As far as carbon constraints are 
concerned, the carbon tax mechanism will have a certain impact on 
the implementation of the stability strategy of venture capital 
investment (Yiadom et al., 2024), and can stimulate industrial 
technological innovation based on the purpose of emission 
reduction, so as to promote green entrepreneurship in cities. 
First, under the pressure of low-carbon targets and institutional 
rules, enterprises will accelerate the research and development of 
energy conservation and emission reduction technologies within the 
controllable cost and realize green innovation (Wang et al., 2021). 
When the research and development cost is too high, enterprises will 
adopt cross-industry transformation; on the other hand, due to the 
reduction of market access threshold of clean and environmental 
protection industries, and the emerging industry. Second, low- 
carbon policies directly alter the relative prices and flow of 
production factors through tools such as fiscal subsidies, tax 
breaks, and green credit (Schoder and Tercioglu, 2024). Low- 
carbon policies direct capital away from high-carbon industries 
and into green ones, supporting clean energy, energy efficiency 
upgrades, and the circular economy (Wang et al., 2022). Meanwhile, 
green skills training and talent recruitment policies have enhanced 
the quality of human capital supply, providing specialized labor 
support for green entrepreneurship. This resource reallocation effect 
not only reduces the initial costs of green ventures but also 
accelerates their success through economies of scale and 
knowledge spillovers. Finally, low-carbon policies foster the 
development of green demand markets through mandatory 
standards and public procurement policies (Kundu, 2025), 
opening new niche markets for entrepreneurs. The market 
environment changes brought about by low-carbon policies 
directly impact product consumption channels and green market 
demand. Reduced barriers to entry in the green and clean industries 
provide entrepreneurs with more opportunities to start businesses.

H1: Low-carbon policies can effectively increase the net increment 
of green enterprises and promote green entrepreneurship in cities.

Low-carbon policies can increase entrepreneurial activities 
through the stimulating effect of innovation, thus promoting 
green entrepreneurship in cities. Low-carbon policies enhance the 
innovation awareness and literacy of the regional labor force, 
enhance the innovation ability of urban enterprises, and thus 
enhance the urban green entrepreneurship (Cao et al., 2025). On 
the one hand, the Porter hypothesis suggests that environmental 
regulation will help companies increase their R&D spending. Pilot 
cities can formulate suitable innovation strategies according to their 
own characteristics and endowments, introduce green technologies, 
reduce energy consumption costs, increase investment in new clean 
industries, realize the development of green economy, and thus 
promote the improvement of urban entrepreneurial activity 
(Gurtu et al., 2022). Low-carbon policies can provide businesses 
with greater market opportunities and incentivize them to increase 
investment in research, development, and innovation. For instance, 

in the clean energy sector, governments can offer financial and 
technical support through investments, tax incentives, and 
innovation funds, encouraging companies to dedicate significant 
resources to R&D and thereby fostering the growth of 
entrepreneurial opportunities. Moreover, low-carbon policies 
exhibit a combinatorial nature, leveraging a mix of policy 
instruments to decouple urbanization from carbon emissions. 
This process inevitably drives technological innovation within 
enterprises, thereby fostering entrepreneurial activity (Huang 
et al., 2022; Nguyen et al., 2022). On the other hand, facing dual 
pressures from carbon reduction targets and policy oversight, low- 
carbon pilot cities have intensified the implementation of preferential 
policies for green innovation through continuous learning and 
experience accumulation. They encourage green innovation 
activities by offering green subsidies, targeted tax and fee 
reductions, and expanding financing channels (Rakatama et al., 
2024; Arsenault et al., 2025).

H2: Low-carbon policies can effectively promote green 
entrepreneurship in cities by stimulating green innovation vitality.

Green consumption is an important way to ease environmental 
pressure and promote low-carbon and sustainable development 
(Wang et al., 2024). The stronger the consumers’ willingness to 
consume green, the greater the likelihood that they will choose to 
consume green, and the more conducive to increasing demand for 
green production and promoting green entrepreneurship in the city 
(Du et al., 2020). Low-carbon policies have a positive effect on urban 
green entrepreneurship by affecting green consumption, which is 
mainly reflected in three aspects: promoting the development of 
green industry, guiding consumers to favor green consumption and 
optimizing the urban industrial structure. Firstly, the regulatory 
measures related to environmental protection in the low-carbon 
policy force enterprises to increase the production and publicity of 
green products (Hou et al., 2024), promote the development of green 
industry, and influence the public’s choice of consumption of green 
products. Secondly, the implementation of low-carbon policies is 
conducive to the popularization of the concept of green 
consumption. More and more consumers begin to pay attention to 
the environmental protection attributes of products, which directly 
improves the market demand for green products (Wang, 2023). 
Ultimately, the government promotes the purchase of green 
products, including new energy vehicles and energy-efficient home 
appliances, by offering fiscal subsidies and tax incentives (Rana and 
Solaiman, 2023). These measures have effectively lowered consumer 
purchase costs, spurred the growth of the green consumer market, 
improved the traditional industrial structure, and created extensive 
market opportunities for urban green entrepreneurship.

H3: Low-carbon policies can effectively promote green 
entrepreneurship in cities by affecting green consumption.

3 Methodology

3.1 Model setting

Based on the above theoretical analysis, different cities exhibit 
varying levels of green entrepreneurship foundations due to 
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inherent characteristics such as history, culture, and geographic 
location, and also differ in the implementation of environmental 
policies. Furthermore, some cities, despite not participating in low- 
carbon pilot programs, have nonetheless adopted similar 
environmental policies, industrial structure upgrading measures, 
and entrepreneurship promotion policies to varying degrees. 
Therefore, the DID model is not particularly suitable. 
Consequently, this study employs a two-way fixed effects model 
(Ma et al., 2025; Zhang et al., 2025). Given the variations in low- 
carbon policy implementation pathways among pilot cities, the 
research focuses on the implementation status of low-carbon 
pilot cities. The interaction term between policy intensity and 
policy implementation time (PIT) is selected as a policy 
proxy variable to examine the impact of low-carbon policies on 
urban green entrepreneurship. The specific model as shown in 
Equation 1. 

yit � α + βPIT + γControlit + CityFE + YearFE + λit (1)

Among them, y is the explained variable urban green 
entrepreneurship; PIT represents the interaction item of the 
implementation intensity and the implementation time of the 
low-carbon city pilot policy; t represents the time of low-carbon 
policy in different regions, and the coefficient reflects the influence 
of the policy; Control represents the set of control variables, 
including population density, education level, green finance 
index, science and technology level and advanced industrial 
structure; YearFE represents the time fixed effect; CityFE 
represents the fixed effect of urban individuals; λ represents the 
random error item.

3.2 Variable selection

3.2.1 Dependent variable
The level of urban green entrepreneurship is measured by the 

net increment of urban green entrepreneurial enterprises. As a 
measure of entrepreneurial activity at the regional level, 
entrepreneurial activity is widely used (Bai et al., 2022). At 
present, there are two main criteria for measuring 
entrepreneurial activity in academia. One is to measure the 
entrepreneurial vitality by the number of new enterprises in a 
certain period of time. The second is to adopt the population 
method, taking the number of new enterprises per 100 people as 
the measure of urban entrepreneurial activity (Tao et al., 2020). 
However, low carbon policies to promote the establishment of new 
enterprises seems to have an impact on new enterprises, but 
environmental regulations will lead to the withdrawal of 
enterprises with backward production capacity. Therefore, the 
impact of low carbon policies on urban green entrepreneurship is 
not a simple promoting effect. Only focusing on the entry of new 
enterprises can not well reflect the real situation of the impact of 
low-carbon policies on entrepreneurship. At the same time, 
considering that the implementation of low-carbon policy mainly 
affects green entrepreneurs, this paper uses the difference between 
the entry and exit of green enterprises in various regions over the 
years to measure the net effect of urban green entrepreneurship, as 
the proxy variable of urban green entrepreneurship.

3.2.2 Explanatory variable
The degree of urban green entrepreneurship, as determined by 

the net growth in green entrepreneurial businesses inside a city, is 
the study’s dependent variable. Entrepreneurial activity is frequently 
used as a measure of entrepreneurial vigor at the regional level (Qiu 
et al., 2021; Bai et al., 2022). There are currently two main methods 
used in academia to measure entrepreneurial activity: the first is 
determining entrepreneurial vigor by counting the number of new 
businesses that have been founded over a given time period. The 
second takes a population-based method, measuring urban 
entrepreneurial activity by the number of new businesses per 
100 individuals (Tao et al., 2020). However, environmental 
restrictions can force out-of-date businesses, even while low- 
carbon policies seem to encourage the creation of new 
businesses. As a result, low-carbon policies have an effect on 
urban green entrepreneurship that goes beyond promotion. The 
full effect of low-carbon measures on entrepreneurship is not 
sufficiently reflected by concentrating only on new business 
entry. Additionally, since green entrepreneurial businesses are the 
primary beneficiaries of low-carbon policy implementation, this 
analysis uses the net effect of green firm entry minus exit across 
regions over time as a proxy variable for urban green 
entrepreneurship.

3.2.3 Control variables
3.2.3.1 Level of urbanization (the extent of urbanization)

The degree of urbanization affects how people and resources are 
distributed geographically, creating an atmosphere that is conducive 
to urban green entrepreneurship. The population density logarithm 
is used because it accurately captures the dynamic shifts in the 
degree of urbanization (Tao et al., 2020).

3.2.3.2 Education level (edu)
Regions with high level of science and education can train highly 

skilled talents, which is conducive to promoting green 
entrepreneurship in cities. This paper adopts the ratio of the 
education expenditure to the government general budget 
expenditure to express the education level.

3.2.3.3 Green finance index
Green finance provides essential financial support and market 

incentives for green entrepreneurship, effectively driving its 
development. It primarily encompasses green credit, green 
insurance, and green investment (Lv et al., 2021). This paper 
employs the entropy method to calculate a comprehensive green 
finance index, measuring the development level of green finance.

3.2.3.4 Technology level (tec)
As a key tool and means of green development, science and 

technology can promote sustainable development, reduce 
environmental pollution, and provide support for green 
entrepreneurship. This paper uses the ratio of science and 
technology expenditure and government general budget 
expenditure to express the level of science and technology.

3.2.3.5 Industrial structure
Differences in industrial structure among cities fundamentally 

reflect variations in resource endowments and input factors across 
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urban areas. Such disparities may lead to significant variations in the 
difficulty and choice of entrepreneurial paths, thereby influencing 
urban entrepreneurial activities (Bai et al., 2022). This paper 
employs an industrial structure upgrading index to measure 
changes in regional industrial structures.

3.2.4 Mediating variable
Low-carbon pilot cities influence pollution control costs through 

subsidies and carbon trading mechanisms, thereby promoting urban 
green entrepreneurship. This study employs the number of green 
patent applications per 10,000 residents in prefecture-level cities as an 
intermediate variable to validate the impact of innovation incentives on 
urban green entrepreneurship. Green patent applications encompass 
three categories: green invention patents, green utility model patents, 
and green design patents. Green patents provide a direct reflection of a 
city’s green innovation output, offering advantages such as strong 
quantifiability and ease of acquisition. This metric enables timely 
assessment of how pilot policies drive urban green innovation.

Low-carbon pilot cities influence consumers’ green awareness 
through consumption subsidies and ethical constraints, boosting 
demand for green products and thereby driving urban green 
entrepreneurship. Therefore, selecting green consumption as an 
intermediary variable, this paper employs web scraping 
technology to extract relevant keywords from Baidu Index based 
on the classification standards for green products established by 
China’s National Development and Reform Commission (covering 
seven major categories: new energy, shared mobility, energy-saving, 
water-saving, health, environmental protection, organic, green 
building materials, and recycled products, plus seven categories 
of paper products). By integrating Baidu Index data on green 
products, it quantifies public green consumption behavior.

3.3 Data source

This study selected 286 prefecture-level cities as its sample, with 
data spanning from 2007 to 2022. Net increment data for urban 
green entrepreneurship originated from the China Public Policy and 

Green Development Database. Implementation timelines for low- 
carbon policies were manually compiled based on relevant 
documents issued by the National Development and Reform 
Commission. Low-carbon policy intensity data was sourced from 
the China Low-Carbon Policy Intensity Dataset released by Wang 
Can’s research team (Dong et al., 2024). Additional data were 
sourced from the Statistical Yearbook of Chinese Cities and the 
Statistical Yearbook of Regional Economy in China. The research 
sample comprised 286 prefecture-level cities in China, including 
124 low-carbon pilot cities and 162 non-pilot cities. Descriptive 
statistics for the variables are shown in Table 1.

4 Results

4.1 Benchmark regression

Column (1) in Table 2 shows the impact of low-carbon policies 
on urban green entrepreneurship without the control of other 
variables. The regression results indicate that low-carbon policies 
have a significant effect on promoting urban green 
entrepreneurship. Columns (2) ~ (4) are the results of the 
addition of urban fixed effects, time fixed effects, and control 
variables. It can be seen that the impact of low-carbon policies 
on urban green entrepreneurship is still significantly positive, low 
carbon policies can significantly promote urban green 
entrepreneurship, and the greater the implementation intensity of 
urban low carbon policies, the greater the net increment of urban 
green start-ups. The results not only verify the effectiveness of low- 
carbon policy as a new policy tool in promoting urban 
entrepreneurship but also provide empirical support for 
policymakers, indicating that continuing low-carbon policy can 
help to stimulate green innovation capacity, promote the green 
and low-carbon transformation of various industries, and thus 
improve green entrepreneurship in cities.

From column (4) of Table 2, we can see the influence of each 
control variable on urban green entrepreneurship. The empirical 
results show that population density, education level, green finance 

TABLE 1 Descricriptive statistics of the variables.

Variable name Variable symbol N Mean SD Min Max

Urban green entrepreneurship UGE 4,576 0.4106 0.8157 −0.0010 25.955

Low-carbon policy intensity and time interaction term PIT 4,576 19.6495 38.1062 0.0000 195.25

Density of population PDE 4,576 5.7267 0.9300 1.6094 7.9054

Educational level EDU 4,576 0.1798 0.0419 0.0177 0.3774

Green finance index LJ 4,576 0.3185 0.1075 0.0576 0.6575

Scientific and technological level TEC 4,576 0.0162 0.0164 0.0005 0.2068

Advanced industrial structure TS 4,576 1.0149 0.5800 0.0943 5.6503

Green patent as a whole Inno 4,576 0.9537 2.2777 0.0000 35.4066

Green invention patent Inno1 4,576 0.4262 1.1529 0.0000 18.7077

Green utility model patent Inno2 4,576 0.5275 1.1898 0.0000 18.5431

Green consumption willingness index GCI 4,576 9.9253 13.8679 0 203.8008
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index, science and technology level, and advanced industrial 
structure have all played a significant role in promoting urban 
green entrepreneurship. This shows that the good resource 
environment and market atmosphere provide sufficient space for 
the development of entrepreneurial activities. The advanced 
industrial structure provides convenience for entrepreneurs to 
enter and leave the market; the development of green finance 

provides sufficient financial support for green entrepreneurs; it 
also provides relatively advanced technical resources and green 
entrepreneurial opportunities. Investment in science and 
technology and education has comprehensively raised the level of 
human capital in the city, promoting the high concentration of 
urban green innovation and entrepreneurship resources and 
improving the overall entrepreneurial environment.

TABLE 2 Baseline regression results.

Variable (1) (2) (3) (4)

UGE

PIT 0.0037*** 0.0023*** 0.0011*** 0.0009**

(11.9009) (5.3730) (2.7080) (2.4535)

PDE 1.5872***

(3.9800)

EDU 2.0136***

(3.3412)

LJ 1.5589***

(2.7360)

TEC 8.9564***

(3.7191)

TS 0.1250*

(1.7046)

Constant 0.3377*** 0.0968*** 0.0968*** −9.9493***

(25.2676) (4.0806) (4.0806) (-4.1284)

City FE No Yes Yes Yes

Time FE No No Yes Yes

Observations 4,576 4,576 4,576 4,576

R-squared 0.0300 0.0122 0.2778 0.3212

***, ** and * are significant at the 1%, 5% and 10% levels, respectively, with t statistics in parentheses.

TABLE 3 Robustness test.

Variables (1) (2) (3) (4) (5)

PIT 0.0500*** 0.0001** 0.1823*** 0.0010**

IV 8.6018***

Controlled variable Yes Yes Yes Yes Yes

City FE Yes Yes Yes Yes Yes

Time FE Yes Yes Yes Yes Yes

Constant term 1.4721 −1.3466*** −0.1847 0.3945*** −9.9393***

N 4,576 4,576 4,576 4,576 4,576

R-squared 0.0490 - 0.0716 0.3250 0.3213

***, ** and * are significant at the 1%, 5% and 10% levels, respectively.
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4.2 Endogeneity issues

Although other factors affecting urban green entrepreneurship, 
such as urbanization level, have been controlled, there may be other 
potential influencing factors in the model, such as “government 
autonomy” (IV), which was selected as the tool variable. The main 
reason is that “government self-sufficiency” plays an important role 
in the implementation effect of low-carbon policies, meeting the 
correlation requirements of tool variables. Meanwhile, “government 
self-sufficiency” will not have a direct impact on urban green 
entrepreneurship and is a qualified tool variable. Table 3, column 
(1), reports the regression results of the instrumental variable 
method. The impact of low-carbon policies on urban green 
entrepreneurship is still significantly positive, and the conclusions 
obtained are still basically consistent with the previous one.

4.3 Robustness check

To further validate the robustness of the conclusion that low-carbon 
policies promote urban green entrepreneurship, this study replaced the 
explanatory variables. First, entrepreneurial vitality was measured by 
counting the number of newly established enterprises during a specific 
period. Urban population size was then used as the standardizing 
variable (Tao et al., 2020) to derive the urban green entrepreneurship 
indicator. As shown in Column (3) of Table 3, the regression results 
indicate that low-carbon policies still exert a significant positive impact 
on urban green entrepreneurship. Second, we constructed a dummy 
variable for low-carbon pilot city policies based on the year each city 
initiated such pilot programs, replacing the measurement indicator for 

low-carbon policies (Jiang et al., 2023). The regression results in Column 
(4) of Table 3 indicate that low-carbon pilot policies maintain a 
significant positive effect on urban green entrepreneurship, 
confirming the robustness of our findings. Additionally, to eliminate 
outliers in the control variables, we applied a two-tailed trimming 
procedure at the 1% percentile before regression. The results, 
presented in Column (5) of Table 5, show that the low-carbon pilot 
policy still exerts a significant positive impact on urban green 
entrepreneurship, indicating the robustness of our conclusions.

4.4 Mechanism analysis

Table 4, columns (1) and (3) (5), respectively, report the 
estimated results of the impact of low-carbon policy on green 
patent consolidation application, green invention patent 
application, and green utility model patent application, which 
passed the significance test at the level of 5%. This shows that 
low-carbon policies have significantly stimulated green innovation 
in cities. Further estimate the impact of green patents on urban 
green entrepreneurship; Table 4 first (2), (4), and (6) shows the 
estimated results, green patent application, green invention patent 
application, and green utility model patent application coefficient 
estimates of 0.1194, 0.2452, and 0.1831, respectively, and all at 1% 
through the significance test. This shows that low-carbon policies 
can bring about technological innovation in industries and promote 
the emergence of new technologies and new industries, thus 
promoting green entrepreneurship in cities.

Table 5, column (1), reports the estimates of the impact on green 
consumption of low-carbon policies. The estimated coefficient was 

TABLE 4 Test results of green innovation stimulation mechanism.

Variables (1) (2) (3) (4) (5) (6)

Inno UGE Inno1 UGE Inno2 UGE

PIT 0.0022*** 0.0007* 0.0012*** 0.0006* 0.0010*** 0.0008**

(2.8430) (1.8089) (2.7063) (1.6823) (2.7166) (2.0479)

Inno 0.1194***

(4.4038)

Inno1 0.2452***

(4.5656)

Inno2 0.1831***

(4.6256)

Constant −42.4158* −4.8844* −20.9669* −4.8073 −21.4489* −6.0219**

(−1.7672) (−1.6585) (−1.7278) (−1.5908) (1.7970) (−2.1827)

Observations 4,576 4,576 4,576 4,576 4,576 4,576

R-squared 0.3568 0.3731 0.3064 0.3792 0.3631 0.3575

City FE Yes Yes Yes Yes Yes Yes

Time FE Yes Yes Yes Yes Yes Yes

Controlled variables Yes Yes Yes Yes Yes Yes

***, ** and * are significant at the 1%, 5% and 10% levels, respectively.
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0.0193 and passed the significance test at the 1% level. This shows that 
low-carbon policies have significantly promoted green consumption. 
To further estimate the impact of green consumption on urban green 
entrepreneurship, Table 5 column (2) shows the estimation results. 
The coefficient estimate of green consumption is 0.0264 and has passed 
the significance test. This shows that low-carbon policies can change 
public consumption habits through policy incentives and provide good 
market opportunities for entrepreneurs so as to promote green 
entrepreneurship in cities.

4.5 Heterogeneity analysis

One important finding from the analysis of geographical 
heterogeneity is that there is a noticeable “southeast-northwest” 
divergence in the promotional effect of low-carbon pilot initiatives 
on green entrepreneurship (Table 6). In the northwest, the programs 

have little effect due to a number of structural issues, including the 
region’s poor economic base and lack of technological resources. Tight 
low-carbon rules limit established high-carbon industries, but they also 
have a noticeable “crowding-out effect” on innovation, making it 
difficult to develop new green growth drivers. The southeast, on the 
other hand, effectively converts policy signals into market demand and 
technology prospects by utilizing its strong talent, money, and industrial 
advantages. This allows the region to fully realize the potential of green 
entrepreneurs. This illustrates how a region’s economic growth stage 
and factor endowments have a significant impact on how effective low- 
carbon initiatives are.

The financial backing required for urban green 
entrepreneurship is provided by the growth of regional green 
financing. Developing regional green finance can, on the one 
hand, lower investment risks, ease financing constraints by 
offering various financial instruments, and encourage new 
businesses to enter the market. On the other hand, financial 
support is a practical solution to information asymmetry, which 
can boost businesses’ capacity for innovation and, in turn, urban 
green entrepreneurship. Thus, the classification criteria used in this 
work is the average value of the comprehensive index of green 
finance development level across time, and the cities are classified as 
either high or low green finance level. Thus, with varying degrees of 
green finance, the diverse effects of low-carbon policies on urban 
green entrepreneurship are examined. The findings are displayed in 
Table 6’s columns (3) and (4). They indicate that low carbon policies 
have a greater marginal impact on green entrepreneurship in areas 
with low green finance levels, that these areas are comparatively 
backward, and that there is less financial support for green 
entrepreneurial enterprises in these areas.

5 Discussion

5.1 Key findings

Low-carbon policies can boost the net growth of green 
businesses, as this study shows. This aligns with existing research, 

TABLE 6 Analysis of the heterogeneity in urban green entrepreneurship.

Variables (1) (2) (3) (4)

West of Hu Huanyong 
line

East of Hu Huanyong 
line

High-level green finance 
level

Low-level green finance 
level

PIT 0.0003 0.0010** 0.0009* 0.0008***

(0.0006) (0.0004) (0.0054) (0.0003)

Constant −2.4083** −11.1266*** −12.6990*** −3.9648**

(0.9616) (2.9966) (2.1917) (0.9037)

Observations 416 4,160 2,288 2,288

R-squared 0.6509 0.3229 0.2873 0.4837

City FE Yes Yes Yes Yes

Time FE Yes Yes Yes Yes

Controlled 
variables

Yes Yes Yes Yes

***, ** and * are significant at the 1%, 5% and 10% levels, respectively.

TABLE 5 Test results of green consumption-driven mechanism.

Variables (1) (2)

GCI UGE

PIT 0.0193*** 0.0005*

(4.8953) (1.6777)

GCI 0.0264***

(23.8854)

Constant −196.9 −4.8921***

(−13.4999) (−4.5438)

R-squared 0.5250 0.3967

City FE Yes Yes

Time FE Yes Yes

Controlled variables Yes Yes

***, ** and * are significant at the 1%, 5% and 10% levels, respectively.
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which has found that environmental policies can effectively promote 
business development (Sun et al., 2021). The main strategy for 
combating global warming is the implementation of low-carbon 
policy. However, the effectiveness of low-carbon policies may be 
constrained by regional development levels, with their efficacy 
varying across cities (Li et al., 2024). Our findings confirm this: 
low-carbon policies have a stronger impact in China’s 
southeastern regions than in the northwest. The southeastern 
regions exhibit higher levels of economic development, more 
advanced low-carbon technology adoption, and stronger 
infrastructure, making low-carbon technologies easier to 
implement. Consequently, low-carbon policies prove more 
effective when implemented in these areas. In contrast, 
underdeveloped infrastructure in the northwest limits the 
effectiveness of such policies. However, in regions with lower 
levels of green finance, the marginal incentive effect of low- 
carbon policies becomes more pronounced due to the inherent 
shortage of capital supply for green entrepreneurship.

This study, while fully considering existing scholarly research, 
further elaborates how low-carbon policies indirectly enhance urban 
green entrepreneurship by stimulating green innovation and driving 
green consumption. This is similar to the arguments in existing 
literature regarding the mediating role of green innovation in the 
transition to a green and low-carbon economy (Huang et al., 2022; 
Shobande et al., 2025). These scholars demonstrate that innovation 
can enhance environmental outcomes, effectively utilize 
environmental resources generated by low-carbon policies, and 
promote urban green development. Meanwhile, green 
consumption stimulates urban green entrepreneurship by 
balancing supply and demand levers.

5.2 Theoretical contributions

With a focus on the net growth in green startups, this study 
examines the environmental impacts of low-carbon policies from a 
new angle and looks at how these policies affect urban green 
entrepreneurship, making it practically relevant.

Start by expanding the scope of the study. The majority of 
existing research focuses on applying DID techniques to the 
execution of macro policy. However, by taking into 
consideration regional differences in the level of policy 
enforcement, this study explores the effects of low-carbon 
policy implementation on green entrepreneurship in greater 
detail. This adds to the corpus of studies that connect urban 
green development and low-carbon policy.

It also makes the underlying systems visible. We discovered two 
primary transmission channels—green innovation and green 
consumption—through empirical testing. This research clarifies 
the relationship between low-carbon policies and urban green 
entrepreneurship, offering a thorough theoretical foundation for 
future policy development.

Lastly, although though the relationship between environmental 
policies and green innovation has been covered in great detail in 
previous research (Abid et al., 2025; Amoh et al., 2025), evaluations 
of the heterogeneity of policy efficacy across areas can still be added. 
With both theoretical and empirical backing, this study further 
investigates the complementary function of green finance—a 

fundamental institutional component—in the impact of low- 
carbon policies on green entrepreneurship.

5.3 Policy implications

The successful execution of low-carbon policy depends on the 
concerted cooperation of several stakeholders, including all levels of 
government, urban planners, and economic decision-making 
organizations, given China’s distinctive multi-tiered governance 
structure. In light of this, the study makes the following specific 
suggestions.

For governments, it is crucial to improve the institutional 
safeguards for low-carbon policies and stimulate green 
entrepreneurial vitality in cities. Building on established 
institutional structures and agreements, governments should 
gradually broaden the reach of low-carbon pilot projects across 
the country. In order to improve customized policy design for 
various regions, pilot policies must be applied consistently. The 
success of low-carbon initiatives differs from city to city due to the 
diversity of geographic locations and attributes. As a result, 
governments ought to tailor their implementation to the unique 
circumstances and urban character of each city, giving western 
regions the proper priority in order to direct more funding 
toward underprivileged areas.

For urban planners, providing physical space for green 
technologies and products is crucial. Urban planners should 
designate “low-carbon technology demonstration zones” to 
promote the adoption of green technologies, energy systems, and 
resource recycling facilities. Concurrently, they should prioritize the 
development of infrastructure for walking, cycling, and public 
transportation, complemented by green consumption facilities 
such as community-supported agriculture outlets and recycling 
centers. Systematic investments should be made in building 
comprehensive networks including electric vehicle charging 
stations, waste sorting and recyclable resource recovery systems, 
and urban ecological corridors.

For economic decision-making, providing market incentives 
and financial support is crucial. Work together with financial 
institutions to provide financial solutions aimed at green 
consumer markets and green technology innovation 
businesses. Provide tax breaks to businesses who are 
researching and developing important green technology. 
Customers who buy products with high water and energy 
efficiency ratings should receive direct subsidies or tax credits. 
In order to promote economies of scale and synergistic benefits, 
develop industrial plans that will direct the spatial clustering of 
upstream and downstream businesses in green industrial chains 
including photovoltaics, energy storage, and new energy 
vehicles. Help local green brands promote themselves in the 
marketplace.

5.4 Limitations and future research

5.4.1 Limitations
There are still a number of limitations even if this study suggests 

some of the fundamental mechanisms by which low-carbon policies 
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affect urban green entrepreneurship through the dual mechanisms 
of green invention and green consumption. First, the two main 
routes of green innovation and green consumption are the main 
emphasis of the research when it comes to mechanism identification. 
In practice, though, policy effects could also show up through other 
important avenues, such the upgrading and optimization of 
industrial structures or the diffusion of green technologies 
brought about by foreign investment. These mechanisms might 
lead to an insufficient knowledge of the effects of policy because they 
were not included in the analysis. Second, at the measurement and 
data level, key variables such as green consumption and green 
entrepreneurship mostly depend on publicly accessible macro or 
firm-level data. Because of this, it is challenging to completely 
understand the behavioral motives and decision-making 
processes of micro-level individuals, such consumers and 
entrepreneurs. Finally, it should be noted that pandemic control 
measures such as lockdowns may have caused temporary 
disruptions to our data, particularly during the 
2020–2021 period. Existing research has highlighted the brief yet 
significant decline in CO2 emissions observed both in China and 
globally during the pandemic (Le Quéré et al., 2020). This paper does 
not further distinguish between the interplay of such pandemic- 
driven “passive emission reductions” and “policy-driven low- 
carbon transitions,” which remains a meaningful topic for 
future research.

5.4.2 Future research
There are various areas where future research can be 

expanded. Start by deepening and expanding mechanism 
studies. More detailed micro-level survey data, such as surveys 
directed at consumers and business owners, could be used in 
future research to directly analyze changes in their attitudes, 
behaviors, and perceptions regarding low-carbon policy. This 
would give the mechanisms of “green innovation” and “green 
consumption” stronger behavioral proof at the micro level. 
Second, it is possible to expand and improve mechanism 
analysis. Although the existence of core processes is shown by 
this study, their efficacy may differ greatly based on enterprise 
kinds (e.g., labor-intensive vs. technology-intensive) or city 
features (e.g., resource endowments, industrial foundations). In 
order to thoroughly examine these boundary conditions and 
identify the “optimal scenarios” for policy success, future study 
could take a configurational approach. Furthermore, it would be 
very beneficial to use dynamic panel models to monitor the 
interdependent development of green entrepreneurship and 
low-carbon policy across longer time series. Finally, as this 
study covers the period from 2007 to 2022, which includes the 
COVID-19 era, the lockdown measures implemented during the 
early stages of the pandemic caused a sharp decline in industrial 
activity, leading to a short-term decrease in carbon emissions 
(Chen et al., 2020; Liu et al., 2020). The long-term impact of post- 
pandemic economic recovery on low-carbon transformation also 
warrants attention (Lahcen et al., 2020; Lu et al., 2024). Future 
research may thus focus on post-pandemic carbon emission 
trends in China (Ahmed and Stern, 2023; Guo et al., 2023) and 
the evolution of low-carbon policies in response to these trends. 
Further exploration should examine the spatial spillover effects of 

low-carbon policies on urban green economic development (Liu 
et al., 2024; Liang and Qiao, 2025).

6 Conclusion

Building upon an analysis of policy contexts and theoretical 
mechanisms, this study employs panel data from 286 Chinese cities 
spanning 2007–2022. Using low-carbon pilot policies as an entry 
point, it introduces an interaction term between the intensity of low- 
carbon policy implementation and the timing of low-carbon pilot 
policy implementation. The research examines the impact and 
heterogeneity of low-carbon policies on urban green 
entrepreneurship. Furthermore, by applying a mediation effect 
model, it systematically tests the operational mechanisms through 
which low-carbon policies influence urban green 
entrepreneurship. The findings reveal the following: First, low- 
carbon policies significantly promote urban green 
entrepreneurship, and this conclusion remains robust after a 
series of stability tests. As the intensity of low-carbon policy 
implementation increases, a clear growth effect on urban green 
entrepreneurship emerges. Second, mechanism tests reveal that low- 
carbon policies primarily stimulate urban green entrepreneurship 
through two channels: green innovation incentives and green 
consumption drivers. Finally, heterogeneity analysis indicates that 
low-carbon policies significantly promote green entrepreneurial 
activities in cities located in southeastern China and in cities with 
lower levels of green finance.
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