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Abstract: Innovation is the only way to promote sustainable economic growth, and it is also
an important way to solve China's regional development and transform the existing urban
economic development model. This paper takes the construction of national entrepreneurial
cities as a "quasi natural experiment" to study how the pilot policies aimed at encouraging
entrepreneurship affect the level of urban innovation. The research finds that the construction
of national entrepreneurial cities has significantly improved the level of urban innovation,
which is robust. The mechanism shows that the construction of national entrepreneurial cities
has effectively reduced the institutional transaction cost, increased the financial expenditure
on science and technology, and improved the entrepreneurial activity, thus promoting the
innovation level of pilot cities.
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1. Introduction

With the rapid development of science and technology in the 21st century and the
deepening of economic globalization, scientific and technological innovation has become the
key to the success of competition between countries. Since the reform and opening up, the
Chinese government has attached great importance to the cause of scientific and
technological innovation and has done a lot of work. Not only that, the central government
has also listed building an innovative country and innovation driven development as a
national strategy to promote scientific and technological innovation. In the process of
implementing innovation to lead development, the Chinese government has carried out a
number of policy pilot work, providing many guarantees from the administrative, legal,
financial and basic technology supply aspects. According to statistics, during the "13th Five
Year Plan" period, the number of invention patent applications in China ranked first in the
world. By the end of 2019, the number of authorized and effective invention patents had
reached 2.67 million, ranking second only to the United States, ranking second in the world
and becoming a major innovation country.

The factors affecting innovation are complex. Since Schumpeter put forward the theory
of "creative destruction", the relationship between entrepreneurial activities and innovation
has attracted the attention of many scholars. In Schumpeter's view, entrepreneurial activities
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give birth to entrepreneurs, and innovation is an attempt by entrepreneurs to make new
combinations in order to bring excess profits in the process of entrepreneurship, so
entrepreneurship is the key to innovation (Schumpeter, 1934). Not only that, existing studies
believe that start-ups are not only participants in general innovation activities, but also the
key source of disruptive innovation (Zhang & Ran, 2019). However, influenced by the social
environment and space, entrepreneurial behavior is actually a "regional event" (Feldman,
2001). In order to promote the emergence of entrepreneurial activities, the Chinese
government implemented the national pilot policy of entrepreneurial cities in 2009. The
existing research on the policy mainly focuses on the entrepreneurial effect of the policy
(Zeng & Wen, 2021). Due to the close relationship between innovation and innovation, the
incentive for entrepreneurial activities in the implementation of the policy pilot will also be
transmitted to innovation activities, but there is no clear answer to the impact of national
entrepreneurial cities on innovation. Based on this, this paper attempts to study the impact
of national entrepreneurial cities on the level of urban innovation, as well as the possible path
of pilot policies on urban innovation.

2. Theoretical Background and Literature Review

2.1. Theoretical Background

Since the reform and opening up, China's economy has taken off at a high speed, precisely
because a large number of entrepreneurial activities have sprung up, stimulating the vitality of
the market economy (Zhou, 2013). It has been widely believed that entrepreneurship is an
important way to promote the employment of residents and stimulate market vitality (Content
et al., 2019). To this end, the Chinese government regards the promotion of entrepreneurship
as an important part of its public policy and expects to build an ecosystem to support the
creation of new enterprises (Bruton et al., 2018). The most famous one is the call for mass
entrepreneurship and innovation. In addition, as early as 2009, the Chinese government
launched a national entrepreneurial city pilot program to promote urban entrepreneurship,
with a view to creating a good business environment to promote entrepreneurship, giving play
to the employment multiplier effect of entrepreneurship, and thus promoting the
transformation of economic structure.

2.2. Literature Review

Innovation is an activity with uncertain returns and accompanied by high risks (Oliver &
Moore, 2008). For incumbent enterprises in the market, such enterprises can obtain normal
profits in their business activities under the existing factor endowment. Therefore, they are
conservative about innovation activities. For start-ups, only through innovation can they
survive in the market and gain market share. As a result, startups tend to be more willing to
engage in innovative activities. Not only that, unpredictable and disruptive innovations often
occur in start-ups. Mature large companies are good at improving innovation, while disruptive
innovation usually comes from newly established companies (Zhang & Ran, 2019). This is
mainly because traditional large companies are usually vested interests of the status quo, and
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disruptive innovation will destroy the status quo and endanger their vested interests. On the
contrary, entrepreneurs take more risks, have more decision-making power, and ultimately can
obtain greater returns. Disruptive innovation is unpredictable in nature, and it is impossible to
preset an effective incentive system. The best incentive system is profit sharing. In fact,
innovators become entrepreneurs.

The innovation activities of the micro market subject occur in a specific regional
environment, which cannot be separated from the impact of the existing regional system,
resource supply and a series of other aspects. As the main institution and resource supplier in
the regional economic and social development (Yang & Zhao, 2020), the government has a
profound impact on the regional innovation level. Due to the lack of formal systems, local
governments have played a key role in resource allocation, profoundly affecting market
structure and innovation activities. In regions with imperfect institutional environment, due to
the great spillover effect of innovation and the inherent high-risk attribute of innovation
activities, market economy is likely to provide insufficient innovation. At this time, the
government's financial expenditure on science and technology is the key to restrict the micro
innovation subject to obtain innovation input (Che et al., 2020). In addition, the weak protection
of intellectual property rights has made the results produced by micro innovation subjects who
spend a lot of money and energy can be captured by other market participants at a cost far
lower than the innovation cost, which is a great blow to the innovation power of micro
innovation subjects.

The government's public policies form an institutional framework, which in turn
determines the costs and trade-offs of entrepreneurial activities (Minniti, 2010). Therefore, in
any specific context, government public policies have a great impact on the occurrence of
various types of entrepreneurial activities. In order to promote the emergence of
entrepreneurial activities, local governments have implemented various entrepreneurial
policies such as tax relief, entrepreneurial subsidies, and interest free loans to attract new
companies. It is hoped that these start-ups can promote economic growth within their
jurisdiction. As an entrepreneurial incentive policy of government departments, national
entrepreneurial cities can stimulate entrepreneurs' entrepreneurial enthusiasm by creating a
good external environment (Fritsch & Schilder, 2008). At the same time, the government's
initiative to guide entrepreneurship can break the monopoly and information barriers in the
free market to a certain extent, mobilize the enthusiasm of social entrepreneurship, and thus
provide a foundation for innovation activities. In addition, the complicated administrative
examination and approval procedures also create a broad space for the incumbent enterprises
to safeguard their monopoly interests and engage in non-productive rent-seeking and
corruption activities, increasing the cost of potential innovators. The national entrepreneurial
cities take optimizing the efficiency of government services, vigorously promoting the reform
of streamlining administration and delegating powers, and simplifying the administrative
approval procedures as the pilot tasks, with the aim of reducing the market institutional
transaction costs, improving the efficiency of resource allocation, and helping to promote
innovation activities.
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3. Methodology

3.1. Model Building

The construction of national entrepreneurial cities is a pilot policy implemented by
the central government to stimulate entrepreneurial activities, which has a strong
exogenous impact on innovation activities. This paper regards it as a "quasi natural
experiment" and uses the double difference method (DID) to study the impact of national
entrepreneurial city construction on urban innovation activities. The research sample
selects 282 prefecture level cities from 2006 to 2019, including 77 national entrepreneurial
cities.

This paper constructs the virtual variable 𝑡𝑟𝑒𝑎𝑡𝑒𝑑 and 𝑡𝑖𝑚𝑒 of entrepreneurial cities. In
order to solve the sample bias problem and endogenous problem, this paper adopts the
method of combining the tendency matching score method with the double difference model
(PSM-DID) in the robustness test, so as to obtain the policy processing effect. The model
settings are as follows:

Innovation𝑖𝑡 = 𝛼଴ + 𝛼ଵ𝐶𝑌 + 𝛼𝑛𝑋𝑖𝑡 + 𝜎+𝜀𝑖𝑡 (1)

In formula (1), subscript 𝑖 represents city and 𝑡 represents time. Innovation𝑖𝑡 is the
explained variable of this paper, representing the entrepreneurial activities of city i in year t;
𝐶𝑌 = 𝑡𝑟𝑒𝑎𝑡𝑒𝑑 × 𝑡𝑖𝑚𝑒 is the core explanatory variable; 𝑋𝑖𝑡 refers to a series of control
variables that change over time and affect urban entrepreneurial activities; 𝜎 is urban fixed
effect and time fixed effect; 𝜀𝑖𝑡 is the error perturbation term. 𝛼ଵ is the core parameter of this
paper, which represents the impact of entrepreneurial city construction on innovation
activities. If entrepreneurial city construction can bring about the growth of urban innovation
activities, then the 𝛼ଵ should be significantly positive.

3.2. Variable Definition and Data Source

Interpreted variable. Most of the existing literatures use the number of patent
applications in the same year to measure innovation activities, but there are some defects in
this way. This paper selects the urban innovation index released by Kou et al. to measure the
comprehensive innovation level of cities at various levels. Since this index is only published
to 2016, this paper obtains the urban innovation index after 2016 by interpolation fitting.

Explain variables. The explanatory variable of this paper is the virtual variable (𝐶𝑌) of
entrepreneurial city construction. As of the end of 2019, there are 77 cities in China with
entrepreneurial city construction. This paper constructs two dummy variables: ① policy
shocks 𝑡𝑟𝑒𝑎𝑡𝑒𝑑 ). If a prefecture level city becomes a pilot city for entrepreneurial city
construction, the assigned value of 𝑡𝑟𝑒𝑎𝑡𝑒𝑑 is 1; otherwise, the assigned value of 𝑡𝑟𝑒𝑎𝑡𝑒𝑑 is
0; ② Policy time (𝑡𝑖𝑚𝑒). If a city was approved as an entrepreneurial city construction pilot
in 2009, the value assigned to it in the current year and later is 1, and the previous value
assigned to it is 0, thus the explanatory variable 𝐶𝑌 = 𝑡𝑟𝑒𝑎𝑡𝑒𝑑 × 𝑡𝑖𝑚𝑒。

Mediation variables. Based on the above mechanism analysis, this paper selects
institutional transaction costs, government financial expenditure and entrepreneurial
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activity as intermediary variables to test the impact of entrepreneurial city construction
on urban entrepreneurial activities. Among them, (1) institutional transaction cost (𝑐𝑜𝑠𝑡),
this paper uses the ratio of the sum of financial expenses, management expenses and sales
expenses of listed companies in various cities to the total assets of listed companies in
cities to measure institutional transaction costs. (2) Government financial science and
technology support (𝑘𝑗), we use the proportion of government science and technology
expenditure in public financial expenditure. (3) Entrepreneurial activity (𝑒𝑎), this paper
measures the entrepreneurial activity based on the proportion of urban private and
individual employees in the total resident population at the end of the year.

Control variables. Drawing on the research of existing scholars on innovation
activities (Autio et al., 2014; Nicholas et al., 2019; Yan et al., 2021), this paper also adds a
series of control variables to reduce endogenous problems caused by other factors not
considered. The details of the control variables are as follows: the wage level of residents
(𝑤𝑎𝑔𝑒) is measured by the average wage of urban employees; The degree of opening to
the outside world (𝑓𝑑𝑖) is calculated by dividing the amount of foreign direct investment
by GDP. Since the amount of foreign direct investment is US dollars, it is converted into
RMB at the annual exchange rate published by the People's Bank of China; Infrastructure
level ( 𝑖𝑛𝑓 ) is measured by the ratio of urban road area to area under jurisdiction;
Industrial structure (𝑐𝑦𝑗𝑔) is measured by the ratio of urban tertiary industry output value
to GDP.

Data source. The variables in this empirical study are all from the China Research
Data Service Platform (CNRDS) database. For the missing data of some prefecture level
cities in some years, the statistical yearbook of the province (district) where the city is
located is used to supplement. Descriptive statistical results of each variable are shown
in Table 1.

Table 1. Descriptive statistical analysis of variables

Variable N Mean Value Std. Dev. Min Max
Innovation 3,934 9.934 41.344 0.000 1,037.31

𝐶𝑌 3,934 0.213 0.409 0.000 1.000
𝑐𝑜𝑠𝑡 3,934 0.065 0.061 0.000 0.495
𝑘𝑗 3,934 0.030 0.021 0.068 20.509
𝑒𝑎 3,934 0.124 1,478.687 0.005 3.092

𝑤𝑎𝑔𝑒 3,934 4.380 2.040 4.958 137.085
𝑓𝑑𝑖 3,934 0.180 0.198 0.00 2.101

𝑖𝑛𝑓 3,934 0.275 0.504 0.024 7.527
𝑐𝑦𝑗𝑔 3,934 47.238 10.928 11.392 90.971

4. Results

4.1. Basic Inspection

This paper uses OLS and heteroscedastic robust standard to get the estimation result of
DID by mistake. The result is shown in column (1) (2) of Table 2, where column (1) is not
added with control variable, and column (2) is added with control variable.
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Table 2. Impact of National Entrepreneurial City on urban innovation.

Variable
Basic inspection Robustness check

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

𝐶𝑌
23.074***

(3.02)
16.500***

(3.26)
4.237***
(3.10)

16.460***
(3.25)

7.988***
(3.98)

13.041***
(2.89)

Cons
0.921
(0.53)

-19.186**
(-1.98)

4.029***
(32.36)

-19.447**
(-1.99)

8.606***
(-2.50)

-18.514**
(-1.73)

control variable / Yes Yes Yes Yes Yes
Other policies / / / / / Yes

City fixed effect Yes Yes Yes Yes Yes Yes
Time fixed effect Yes Yes Yes Yes Yes Yes

N 3,679 3,679 3,341 3,727 3,679 3,679
R2 0.587 0.677 0.631 0.741 0.706 0.640

Note: *, **, *** are significant at the level of 10%, 5% and 1% respectively. In parentheses, there is the value of t.

It can be seen from Table 2 that the pilot policy can significantly improve the urban
innovation index of 23.074 pilot cities without adding control variables. Considering that the
average value of the innovation index of all cities in the study sample is only 9.934. Therefore,
the construction of entrepreneurial cities can effectively promote the innovation activities of
pilot cities. When control variables are added, the impact of pilot policies on innovation
activities is reduced, but the relative value still reaches 16.5. Therefore, whether or not the
control variables are included, the estimated value of the impact of entrepreneurial city
construction on innovation activities is significantly positive, indicating that entrepreneurial
city construction has significantly improved the level of urban innovation.

4.2. Robustness Check

(1) Replace the interpreted variable. Although the urban innovation index can
comprehensively reflect the innovation level of a city, patent applications can more directly
reflect innovation activities. This paper uses the number of patent applications in the year
(1,000) as the proxy indicator of urban innovation level to re estimate the benchmark model.
The results are shown in column (3) of Table 2. It can be seen that the impact of
entrepreneurial city construction on proxy indicators of urban innovation activities is still
significantly positive.

(2) PSM estimation. The whole research sample of this paper includes most prefecture
level cities in China. Due to their own endowment, geographical location, history and culture
and many other factors, the comprehensive development of these cities is quite different, and
the innovation activities of different cities cannot meet the assumption of consistent time
effect. In order to overcome the bias of estimation results caused by possible trend differences
between pilot cities and non-pilot cities, this paper adopts the method of combining PSM-
DID to solve the sample bias and endogenous problems and obtain the policy treatment
effect. The results are shown in column (4) of Table 2. It is not difficult to find that the
estimated coefficient of the impact of entrepreneurial city construction on urban innovation
activities is positive at the significance level of 1%, which strengthens the conclusion of this
paper.
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(3) Exclude extreme value effects. In the benchmark regression, there may be interference
of extreme values on the regression results. In order to avoid the interference of extreme
values on the regression results, this paper shrinks the tail of all variables by 1%, and then
regresses again. See column (5) in Table 2 for the regression results. It can be seen from the
table that the tail shrinking treatment does not affect the result that the construction of
entrepreneurial cities helps to enhance the level of urban innovation, which verifies the
hypothesis of this paper.

(4) Control other policies. While building innovative cities, the central government has
also implemented other policies to promote innovation, especially city-based pilot policies.
Through collection and collation, it is found that national innovative cities have the most
direct impact on the level of urban innovation. Therefore, this paper adds the policy impact
dummy variable of this policy in the empirical study to control its impact on the level of
urban innovation. The results are shown in column (6) of Table 2. It can be found that after
controlling the potential impact of innovative city pilots, the estimation coefficient is still
significantly positive at the significance level of 1%, indicating that the innovation policy at
the city level does not cause bias to the estimation results in this paper.

4.3. Action Path Test

According to the above analysis, the construction of entrepreneurial cities may bring
about the growth of urban innovation level through three ways: reducing institutional
transaction costs, increasing financial expenditure on science and technology, and improving
entrepreneurial activity. Therefore, this paper uses the intermediary effect model to
empirically test the above mechanisms.

1. Institutional transaction cost (𝑐𝑜𝑠𝑡). Innovation is a highly complex process of resource
allocation, and the existence of institutional transaction costs in the market makes the
circulation of factor resources not smooth, which will reduce the willingness of entrepreneurs
to engage in innovation. Moreover, the reduction of institutional transaction costs will
effectively improve the operational efficiency of the market economy system and stimulate
the rise of innovative activities. This paper uses the ratio of the sum of financial expenses,
management expenses and sales expenses of listed companies in each city to the total assets
of listed companies in cities to measure the institutional transaction costs. The regression
results are shown in column (2) (3) of Table 3. It is obvious that the construction of
entrepreneurial cities has reduced the institutional transaction costs of pilot cities at a
significant level of 5%. It can be seen from column (3) that the impact of institutional
transaction costs on urban innovation level is obviously negative. This shows that the
construction of entrepreneurial cities can bring about the growth of urban innovation level
by reducing institutional transaction costs.

2. Financial expenditure on science and technology (𝑘𝑗). The high risk and long cycle
characteristics of innovation make it face strong financing constraints. The government
expenditure on science and technology can not only directly provide innovation funds to
improve the incidence of innovation, but also the government's support for enterprises'
science and technology funds can bring demonstration effects and help enterprises with
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subsequent financing. This paper uses the proportion of government science and technology
expenditure in public financial expenditure to measure the intensity of financial science and
technology expenditure. The regression results are shown in Column (4) (5) of Table 3. The
result of column (5) shows that the pilot policy helps to improve the financial science and
technology expenditure of government departments, and the financial science and
technology expenditure is at a significant level of 5%, promoting the improvement of urban
innovation level. Therefore, we can say that the construction of entrepreneurial cities has
promoted the improvement of urban innovation level by increasing financial expenditure on
science and technology.

Table 3. Function mechanism of National Entrepreneurial City on urban innovation

(1) (2) (3) (4) (5) (6) (7)

𝐶𝑌 16.500***
(3.26)

-0.012**
(-2.66)

16.253***
(3.15)

3.164**
(2.16)

15.665***
(3.32)

0.018**
(2.07)

11.460**
(2.94)

𝑐𝑜𝑠𝑡 -20.463*
(-1.99)

𝑘𝑗 0.272**
(2.38)

𝑒𝑎 2.059***
(3.98)

control variable / Yes Yes Yes Yes Yes Yes

City fixed effect Yes Yes Yes Yes Yes Yes Yes

Time fixed effect Yes Yes Yes Yes Yes Yes Yes

N 3,934 3,934 3,934 3,934 3,927 3,934 3,934

R2 0.677 0.694 0.677 0.580 0.685 0.816 0.760
Note: *, **, *** are significant at the level of 10%, 5% and 1% respectively. In parentheses, there is the value of t.

5. Conclusions and Discussion

How to stimulate innovation is a fascinating issue. There have been studies discussing it
from various angles such as intellectual property protection, government grants, fiscal
decentralization and so on (Guo & Zhuang, 2017; Guo, 2018; Li et al., 2021). There are also
many literatures concerned about the impact of the innovation incentive policies formulated
by the government on innovation activities (Li & Yang, 2019; Zhou & Li, 2021), but few studies
have considered the innovation effect of non-innovation incentive policies. This paper studies
the impact of the pilot policies for the construction of entrepreneurial cities aimed at
encouraging entrepreneurship on the level of urban innovation. The research results show
that the construction of entrepreneurial cities can effectively improve the innovation level of
pilot cities, and the conclusion is still valid after a variety of robustness tests. This shows that
because innovation and entrepreneurship are closely related, the government's policies to
promote regional entrepreneurial activities can also help promote local innovation activities.
Secondly, the impact of the construction of entrepreneurial cities on the innovation level of
pilot cities is mainly due to the fact that the pilot cities have effectively reduced the
institutional transaction costs, increased the financial expenditure on science and technology,
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and improved the entrepreneurial activity during the pilot period, thus promoting the
improvement of the innovation level of pilot cities.

Of course, affected by the COVID-19, the author is unable to obtain the latest research
data, so the research sample range needs to be updated. Innovation activities have a strong
continuity. The level of urban innovation in the previous period will affect the level of urban
innovation in the current period, which has not been considered in the research model of this
paper. Last, this paper has not yet discussed whether the innovation effect of entrepreneurial
city construction is regulated by other factors. China is in a critical period of economic
transformation, and innovation driven development has become a national strategy.
Therefore, there may be external factors regulating the impact of entrepreneurial city
construction on the innovation level of pilot cities, which is also the next research direction
of this article. Entrepreneurship is a key driving force for economic development and national
growth, and innovation is the only way to ensure that a country can achieve sustainable long-
term productivity growth. Studying whether the policies aimed at encouraging
entrepreneurship contribute to innovation can help the government better clarify the
formulation and implementation of policies, thus promoting the mutual promotion of
entrepreneurship and innovation.
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