
 

1 

The Impact of Pilot Free Trade Zones on Entrepreneurship: Evidence from a 

Quasi-natural Experiment in China 

 

By Zhaohua Li and Suqin Pang 

 

Exploiting China’s pilot free trade zones (FTZs) as an exogenous shock of institutional quality 

improvement, this study explores the impact of FTZs on urban entrepreneurship. We find that cities 

with FTZs are associated with higher entrepreneurship. The positive influence of FTZs is more 

pronounced in western and northern cities, and cities with high administrative levels. The 

entrepreneurship in service industries is promoted significantly by FTZs. In addition, we find that 

Shanghai FTZ and Fujian FTZ, rather than Tianjin FTZ and Guangdong FTZ, play a non-

negligible function in encouraging new firm creation. Then, mechanism analysis shows that FTZs 

foster entrepreneurship by promoting opening-up upgradation of foreign investment and foreign 

trade, and accelerating financial development. Last, we also identify the spatial spillover effects 

and find that entrepreneurship responses to pilot FTZs are significantly stimulated in adjacent 

cities without FTZs. These findings offer important implications for FTZ’s planning and spurring 

economic growth in developing countries. (JEL L26, F13, P33) 
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I. Introduction 

Entrepreneurship is widely recognized as one of the crucial engines of economic growth 

because of the characteristic of “creative destruction” (Hatem Afi et al., 2022, Jorge Guzman and 

Aleksandra Kacperczyk, 2019, J.A. Schumpeter, 1912), particularly in developing countries. As 

the largest developing country, China faces many challenges with economic growth slowing, such 

as changing the growth pattern, optimizing the economic structure, and adjusting the drivers of 

growth. Enhancing entrepreneurship is a crucial measure to address the above challenges validly 

(Linhui Yu et al., 2023). Given the critical role of entrepreneurship, Chinese government has 

dedicated to improving institutional quality, thereby ensuring that the institution plays a positive 

function in fostering entrepreneurship. The fact that a sound institutional quality can stimulate 

entrepreneurship also has been verified (Jieyi Chen and Zhao Zhou, 2023, Andreas Freytag and 

Roy Thurik, 2007, Lucio Fuentelsaz et al., 2018). Rather surprisingly, how institutional quality 

improvement impacts entrepreneurship in developing countries has been insufficiently explored. 

Our study, therefore, sets out to provide novel evidence of the institution-entrepreneurship nexus 

in developing countries. Specifically, we investigate how institutional quality improvement may 

affect China’s entrepreneurship by exploiting China’s pilot free trade zones (FTZs) as a quasi-

natural experiment. 

According to the overall plan promulgated by the State Council, China’s FTZs have three 

major tasks, namely, opening-up of investment sectors, transformation of foreign trade models,  

and innovation of financial services (Lihui Wang et al., 2022). To accomplish these tasks, FTZs 

have introduced a series of new policies to build a “testing ground” for institutional innovation in 

China. Institutional innovation mainly lies in four fields: foreign investment management, foreign 
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trade execution, financial reform, and administrative system adjustment, which have a profound 

influence on local institutional quality (Daqing Yao and John Whalley, 2016). The changes in 

institutional quality have triggered international trade growth and had widespread economic 

consequences (Susong Ba et al., 2021, Hao Chen et al., 2021, Wanling Chen et al., 2022, 

Chenghua Guan et al., 2023, Sujuan Li et al., 2021).  

In this study, we examine the impact of the FTZs on entrepreneurship in China. To do this, 

we first narrowly define the entrepreneurship at city-level as the number of newly registered firms 

per 10,000 people. Then, regarding the FTZs as a quasi-natural experiment, we use the difference-

in-difference (DID) method to evaluate the policy effects of FTZs on urban entrepreneurship. To 

exclude potential endogeneity problem, we use the dummy for whether a city was a treaty port or 

proactively open port in the late Qing dynasty as an instrument for FTZs. We further investigate 

the heterogeneity and underlying influence mechanism. Finally, we explore spatial spillover 

effects of FTZs by using the spatial DID (SDID) method.  

Our study makes three marginal contributions to current literature: First, from the perspective 

of FTZs, this study provides a novel idea for the inspiration of entrepreneurship, and responds to 

the actual demands of developing countries on the strategy of stimulating economic growth. A 

fast-expanding literature has long strived to investigate the determinants of entrepreneurship in 

advanced countries at the individual-, enterprise- industry- and country-level (Ivano Dileo and 

Thaís García Pereiro, 2019, Isabel Grilo and Roy Thurik, 2008, Peter Van Der Zwan et al., 2013). 

Yet, only a few of the research explores entrepreneurship in developing countries. For example, in 

the India context, Ejaz Ghani et al. (2014) report that the quality of infrastructure and workforce 

education at the industry-level are strongly associated with the possibility of establishment entry. 

Based on the China background, L. Brandt et al. (2018) and C. E. Bai et al. (2021) study the 

influence of the state sector on entrepreneurship. Mengsha Liu et al. (2023) focus on high-speed 

rail’s impact on entrepreneurial activities. Dongmin Kong et al. (2021) and Dongmin Kong and Ni 

Qin (2021) emphasize the effect of China’s anticorruption campaign and minimum wage policy, 

respectively. Ruixue Jia et al. (2021) discuss the role of parental background in entrepreneurship at 

the individual level. The research closest to ours is Chuantao Cui and Leona ShaoZhi Li (2023), 

who clarify the impact of external institutional quality improvement from the perspective of trade 

policy uncertainty reduction. In comparison, we employ an exogenous shock, namely pilot FTZs, 

to show the role of internal institutional quality improvement on domestic entrepreneurship.  

Second, this paper is the first attempt to identify the impact of FTZs on domestic 

entrepreneurship, which contributes to the growing attention on the economic consequences of 

FTZs. The recent line of study empirically analyzes effects of FTZs on economic growth (Dechun 

Huang et al., 2017), income disparity (Huifang Cheng et al., 2020), poverty (Marta Castilho et al., 

2019), trade development and transformation (Wanling Chen, Yao Hu, Bei Liu, Hui Wang and 

Mingbo Zheng, 2022, Lianghu Wang and Jun Shao, 2022), financial development (Lihui Wang, 

Zhihong Liu and Huailong Shi, 2022), knowledge spillovers (Haoqiang Li et al., 2020) and 

industrial structure upgrading (Chenghua Guan, Jinyuan Huang, Ruyue Jiang and Wanting Xu, 

2023, Mingjie Ji et al., 2015). From a micro perspective, Sujuan Li, Jiaguo Liu and Yudan Kong 

(2021) and Jean Pierre Chauffour and Jean Christophe Maur (2011) unpack the causal relationship 

between FTZs and performance of port firms. The existing literature has provided a 

comprehensive and in-depth discussion on the economic effects of FTZs but with little attention 

paid to entrepreneurship, a key driver in sustainable economic growth. Our study expands the 
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increasing literature by delineating the linkage between FTZs and entrepreneurship and offers 

insight into the potential gains of improved institutional quality on economic performance.  

Third, the discussion of the mechanism by which FTZs achieves entrepreneurship promotion 

not only helps understand the detailed picture of the influence of FTZs on entrepreneurship, but 

also provides suggestions for FTZs construction enabling the positive effect on entrepreneurship 

to be maximized. Additionally, we use instrumental variable (IV) method to address the possible 

endogeneity in this study, which improves the accuracy of estimation. Also, the analysis of the 

multidimensional heterogeneity and spatial spillover effect offer a new research perspective and 

practical reference for the layout of FTZs 

The remainder of this paper is organized as follows. Section 2 describes a brief background 

of FTZs and presents the influence mechanism; Section 3 introduces identification strategy and 

data; Section 4 presents evolution of entrepreneurship in China and discusses the results of 

baseline regression, heterogeneity analysis, impact mechanism check and spatial spillover effects 

analysis; and Section 5 summarizes main conclusions and policy implications. 

II. Background of the pilot free trade zones and influence mechanism 

A. Background of the pilot free trade zones 

Free trade zones in this study refer to open geographical areas designated unilaterally by a 

country through administrative means, distinguishing them from free trade areas (FTAs) that are 

established through multilateral negotiations between sovereign countries (Shanping Yang and 

Inmaculada Martinez-Zarzoso, 2014, Daqing Yao and John Whalley, 2016). To further deepen its 

open economy, China approved its first FTZ in 2013, namely Shanghai FTZ. With the expectation 

of transforming the economic development model from factor-driven to innovation-driven, 

Shanghai FTZ not only inherited traditional measures implemented in the FTAs such as tariff 

exemptions, non-tariff barriers elimination, and special customs supervision, but also introduced 

some institutional innovations such as pre-establishment national treatment1, negative list2 and 

post-execution3. Over the years, its functions as an international trading and financing hub have 

been continuously improved. To replicate these experiences, 20 FTZs were established in China 

after 2013, as shown in Fig. 1. In 2015, the State Council approved the second batch of FTZs, 

including Tianjin FTZ, Guangdong FTZ, and Fujian FTZ, with the third batch of FTZs was 

established in 2017, including Liaoning FTZ, Zhejiang FTZ, Henan FTZ, Hubei FTZ, Chongqing 

FTZ, Sichuan FTZ and Shaanxi FTZ. The fourth batch of FTZs established in 2018 includes 

Hainan FTZ. The fifth batch of FTZs was set up in 2019 in Shandong, Jiangsu, Guangxi, Hebei, 

Yunnan, and Heilongjiang provinces. In 2020, the sixth batch covering Beijing FTZ, Anhui FTZ, 

and Hunan FTZ was approved. To date, 21 FTZs have been approved in China, shaping a pattern 

of point-to-line to the surface. With the popularizing of FTZs, it will have far-reaching influences 

on foreign trade, inward foreign investment, financial and other aspects, thereby promoting high-

quality development. 

 
1 Pre-establishment national treatment refers to the treatment given to foreign investors and their investments 

during the investment access stage, which is not lower than that given to their domestic counterparts. 
2 Negative list refers to special administrative measures for regulating the access of foreign investment in specific 

fields, as stipulated by the State. Foreign investment is forbidden in any field included in the negative list, while 

other fields not mentioned in the list are open to foreign investment. 
3 Post-execution implies that the government administration is post-supervision. 
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Fig. 1. Geographical distribution of FTZs. 

B. Influence mechanism 

Pilot FTZs is a concrete practice to improve institutional quality. It influences 

entrepreneurship by opening-up upgradation and financial development, in which the former 

consists of opening-up foreign investment and foreign trade. We shed light on these impact 

mechanisms based on the previous literature in this part (See Fig. 2). 

Regarding the opening-up of foreign investment, FTZs can effectively enhance it in two ways. 

On the one hand, FTZs cancel most market access restrictions for foreign investment, which is 

reflected in the implementation of pre-establishment national treatment and negative list. The pre-

establishment national treatment creates a level-paying market access environment for foreign 

investment (Hao Chen, Bo Yuan and Qi Cui, 2021), and the negative list greatly expands the scope 

of foreign investment access compared with the previous positive list (Daqing Yao and John 

Whalley, 2016), thereby providing a prerequisite for opening-up of foreign investment. On the 

other hand, FTZs reform the administrative government system and optimize the legal 

environment, which reduce the uncertainty of foreign investment and ultimately promotes 

openness (Sujuan Li, Jiaguo Liu and Yudan Kong, 2021). Specifically, FTZs carry out a 

“decentralization, regulation, and service” reform to weaken government intervention and 

strengthen functions in services for foreign investors. They also introduce a series of regulations to 

protect intellectual property rights and investors’ rights, so that the investment risks decrease and 

income expectations increase (Lihui Wang, Zhihong Liu and Huailong Shi, 2022). Faced with the 

lower uncertainty, an increasing amount of foreign investment will be attracted to the FTZs.  

Foreign investment plays an important role in encouraging new firm creation (Meghana 

Ayyagari and Renáta Kosová, 2010, Jieyi Chen and Zhao Zhou, 2023). First, foreign firms 

generate new demand for local products and services, which creates new business opportunities 

that can foster entrepreneurship (Renáta Kosová, 2010). Second, foreign investment brings novel 
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technological and managerial knowledge to host countries (Mico Apostolov, 2017, Rajeev K. Goel 

and James W. Saunoris, 2017). New knowledge likely diffuses by employee turnover and 

demonstration effect, stimulating entrepreneurial opportunity recognition of individuals. Third, 

foreign capital-invested firms hire and cultivate employees with abundant expertise, and these 

people tend to be potential entrepreneurs (Haiyang Li and Yu Li, 2018). Therefore, foreign 

investment indeed promotes local entrepreneurship through pooling human capital. Based on the 

above discussion, we propose hypothesis 1: 

Hypothesis 1. FTZs can promote entrepreneurship by opening-up foreign investment. 

Regarding the opening-up of foreign trade, FTZs contribute to it by reducing trade costs. In 

particular, FTZs not only reduce or exempt tariffs on products via negotiations but also adopt 

some measures for trade facilitation, such as paperless customs access and regional customs 

clearance integration, further reducing trade hurdles and costs (Zheng Wan et al., 2014). 

Additionally, as a new trade mode, cross-border e-commerce is encouraged in FTZs, which 

expands traditional trade mode and creates a more open environment for foreign trade (Wanling 

Chen, Yao Hu, Bei Liu, Hui Wang and Mingbo Zheng, 2022).  

Foreign trade is beneficial to the birth of startups by adjusting market structure. For one thing, 

the opening-up of export trade increases the likelihood for firms in gaining access to the 

international market and providing a variety of products. Under the market expansion effect, the 

expected return of potential entrepreneurs is improved, thereby substantially spurring business 

generation (Hernán Herrera-Echeverri et al., 2014). For another, the liberalization of import trade 

allows for more foreign products and services into domestic markets, resulting in tough market 

competition, which provides a greater variety and cheaper intermediate inputs for entrepreneurial 

activities (ChihHai Yang, 2019). This, in turn, reduces start-up costs and fosters entrepreneurship. 

Moreover, similar to foreign investment, foreign trade is positively associated with knowledge 

spillover (Andrea Fracasso and Giuseppe Vittucci Marzetti, 2015), so that individual is more likely 

to spot entrepreneurship opportunities, which is entry-promoting. Based on the above discussion, 

we propose hypothesis 2: 

Hypothesis 2. FTZs can promote entrepreneurship by opening-up foreign trade. 

As for financial development, FTZs boost it through financial agglomeration and 

marketization of the financial system. Pilot FTZs have implemented a set of innovative measures 

to reform the financial system, including building an international financial market, supporting the 

cross-border use of RMB, accelerating the convertibility of capital accounts, and setting up free 

trade accounts, which improves the degree of openness of financial market (Daqing Yao and John 

Whalley, 2016). The increasingly optimized financial development environment has attracted 

more and more domestic and foreign financial institutions to agglomerate within the FTZs, thus 

expanding the scale of financial resources (Hao Chen, Bo Yuan and Qi Cui, 2021). The 

agglomeration of financial institutions also will further lead to a higher degree of competitiveness 

in the local financial market, this provides external incentives to improve the efficiency of 

financial services (Susong Ba, Hongrui Chai, Yunlong Fang and Bo Wang, 2021). Meanwhile, 

FTZs promote marketization operation of financial system, due to the weakening of government 

intervention in financial markets. With a market-oriented financial market, an increasing amount 

of financial capital will be allocated to industries with comparative advantages, meaning an 

improvement of the efficiency of financial services (Lihui Wang, Zhihong Liu and Huailong Shi, 

2022).  
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Considering potential entrepreneurs, financial development can satisfy their demand for 

financing, which is advantageous to start a business. First, a sufficient amount of financial capital 

allows potential entrepreneurs to access external credit at lower costs, reducing financing 

constraints and start-up costs (Nabamita Dutta and Daniel Meierrieks, 2021). Second, the risk 

associated with entrepreneurial activity is especially high, which makes it hard to attract external 

investment. A developed financial service system can offer approaches and information for 

investors to manage and diversify investment risk, which encourages them to participate in new 

firm formation, again easing the financing constraints of entrepreneurs (Ross Levine, 1997), and 

consequently incentivizing entrepreneurial endeavors. According to the above analysis, we 

propose hypothesis 3: 

Hypothesis 3. FTZs can promote entrepreneurship through financial development. 

 

Fig. 2. Influential mechanism of FTZs on entrepreneurship. 

III. Identification strategy and data 

A. Model specification 

To quantitatively examine whether the FTZs establishment impacts entrepreneurship, we use 

DID model, which is a valid method to evaluate the effect of exogenous shocks. We specified the 

model as follows: 

(1)                             
0 1it it it t i itENT FTZ X     = + + + + +                                           

where ENTit denotes dependent variable for entrepreneurship of city i in year t; FTZit is 

independent variable for the FTZs establishment; Xit is a set of control variables to capture the 

influence of other factors on entrepreneurship, including economic development, governmental 

interference, population density, internet infrastructure, human capital, industrial structure; 𝜇𝑡 and 

𝜂𝑖  represent year and city fixed effect, respectively; 𝜀𝑖𝑡  is error term. We mainly focus on the 

estimated parameters 𝛼1, which reflects the effect of FTZs on entrepreneurship. 



 

7 

B. Variables and data 

Entrepreneurship (ENT). Referring to William R. Kerr and Ramana Nanda (2009), Giulia 

Faggio and Olmo Silva (2014) and Dongmin Kong and Ni Qin (2021), we capture city-level 

entrepreneurship by the number of the new firm registration. In detail, we calculate the natural 

logarithm of the new firm establishment counts per 10,000 people to obtain the dependent variable.  

Free trade zones establishment (FTZ). The independent variable is a dummy, which is defined 

according to the list and establishment time of FTZs. If a city establishes an FTZ in a certain year, 

it equals 1 in that year and thereafter; otherwise, it equals 0. Its coefficient captures the impact of 

the FTZs on entrepreneurship, and is therefore our interest.  

To obtain FTZs’ net effect on entrepreneurship, we also introduce some control variables that 

may affect entrepreneurial activities: 

Economic development. It is measured by the log value of GDP per capita, with a constant 

2004 price. Prior researches have failed to reach a consensus on the impact of economic 

development on entrepreneurship. For one thing, economic development hurts entrepreneurship. 

This is mainly because of the “recession-push” effects, that is, existing firms tend to provide more 

new job openings during the economic boom, which increases the opportunity cost of the 

entrepreneurial activity, resulting in low entrepreneurship (Ruta Aidis et al., 2012). For another, 

economic development has a positive relationship with entrepreneurship. The possible reason is 

the “prosperity-pull” effects. The developed cities bring entrepreneurs with abundant production 

elements and high potential returns from entrepreneurial activity, thereby attracting entrepreneurial 

entry (Simon C. Parker, 2004). Based on these, it is deemed essential to introduce the economic 

development as a control variable in the baseline regression model. 

Governmental interference. It is calculated as the proportion of the government’s financial 

expenditure in GDP. The impact direction of governmental interference on entrepreneurship is 

uncertain either. On the one hand, greater governmental interference may reduce barriers to 

entrepreneurial behavior by providing strong institutions such as effective property rights 

protection (Ruta Aidis, Saul Estrin and Tomasz Marek Mickiewicz, 2012). On the other hand, a 

higher level of the governmental interference implies larger financial spending, namely weaker 

budget constraints. This may lead to higher social welfare, which weakens incentives for 

entrepreneurship (Magnus Henrekson, 2007, Philipp Koellinger and Maria Minniti, 2009). In 

addition, greater governmental interference may reduce entrepreneurs’ expected returns by 

increasing taxes, hampering entrepreneurship (Simon C. Parker, 2004). Hence, we select 

governmental interference as a control variable to capture its effect on entrepreneurship.  

Population density. It is defined by the ratio of the resident count in a city to the urban built-

up area. Generally speaking, a city with a dense population has greater market potential, resulting 

in the agglomeration of entrepreneurs, which implies that population density may have a positive 

relationship with entrepreneurship (Yifan Wei, 2022). Therefore, referring to Xuan Tian and Jiajie 

Xu (2022), we use population density as a covariate. 

Internet infrastructure. It is measured by the proportion of internet users in total households. 

The construction of internet infrastructure is conducive to promoting entrepreneurship. Some 

studies contribute this result to the convenience of information acquisition and knowledge 

dissemination derived from the popularity of the internet, which is conducive to recognizing 

entrepreneurial opportunities for entrepreneurs (David B. Audretsch et al., 2015). Meanwhile, the 

internet opens up some new business models like online education and e-commerce, which in turn 
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facilitates startup activities (Qi Luo et al., 2022). Based on these, we introduce the internet 

infrastructure as a control variable to reflect its impact on entrepreneurship. 

Human capital. It is measured by the number of college students. Cities with higher levels of 

human capital have stronger entrepreneurship. On the one hand, in general, highly educated 

people have more capacity and motivation to start a business (Mark Doms et al., 2010). On the 

other hand, the highly educated cities tend to attract entrepreneurs since the creation and operation 

of the new firms need a highly educated labor force. Therefore, human capital is one of the factors 

impacting urban entrepreneurship, which is selected as a covariate.  

Industrial structure. It is defined by the proportion of outputs of manufacturing and service 

sectors in GDP. The greater the share of manufacturing and service sectors, the higher the 

entrepreneurship rates of the cities. Because of less entrepreneurial risk and higher profits of 

secondary and tertiary industries compared with primary industries, entrepreneurs are prone to 

enter these industries. Based on this, we use the industrial structure as a covariate to control its 

influence on entrepreneurship. 

Considering the availability of the main data, cities with significant missing observations data 

and administrative changes are eliminated such as Hong Kong, Macau and Hami. We obtain panel 

data covering 283 cities, of which 41 cities have established FTZs during the study period (see 

Fig.1). The time span of the sample is from 2004 to 2019.  

Urban firm registration data is obtained from the State Administration for Industry and 

Commerce of China (SAIC) database, which provides records of the registration of China’s firms 

since 1985. We obtain FTZ establishment data from the website of the China Development Zone. 

We collect data about control variables from China statistical yearbooks and China city statistical 

yearbooks from 2005 to 2020. All covariates are adjusted into the form of the logarithm. A 

descriptive statistic for samples of the above-mentioned variables is reported in Table 1. 

Table 1--A descriptive statistic for samples. 

Variable Observation Mean Standard deviation Min Max 

ENT 4528 4.2489 0.7113 1.0512 7.2430 

FTZ 4528 0.0216 0.1455 0 1 

Economic development  4528 10.3049 0.7842 7.5213 15.6752 

Governmental interference 4528 -1.6542 0.7320 -3.1582 2.1813 

Population density 4528 5.7314 0.9118 1.6094 7.9227 

Internet infrastructure 4528 3.5409 1.2459 -3.7443 8.5514 

Human capital  4528 10.3014 1.4241 5.4381 13.9579 

Industrial structure 4528 4.4530 0.1063 3.9142 4.6049 

IV. Results and discussion 

A. Characteristics of the entrepreneurship 

Fig. 3 describes the spatiotemporal distribution of entrepreneurship in 2004 and 2019. We 

have three main findings. First, there are significant improvements in entrepreneurship from 2004 

to 2019, indicating the rapid growth of entrepreneurial activity. Second, entrepreneurship is 

spatially imbalanced. Specifically, the entrepreneurship of the eastern cities is ahead of the central 

and western cities over the research period. Finally, urban entrepreneurship shows spatial 

agglomeration features. The Yangtze River Delta city cluster and Pearl River Delta city cluster are 
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areas with high entrepreneurship, which almost do not change within the study period. The 

Beijing-Tianjin-Hebei city cluster presents high-value agglomeration in 2004, but the 

agglomeration features are not obvious in 2019. The city clusters in central and western areas 

almost show low-value agglomeration. In summary, entrepreneurship in China varies significantly 

in terms of time and spatial dimensions. 

 

Fig. 3. Spatial distribution of entrepreneurship in China’s 283 cities in 2004 and 2019. 

B. Baseline results 

We explore the effects of the FTZs on entrepreneurship based on Eq. (1), and report the 

estimated results in Table 2. Column (1) shows regression results using the city and year two-way 

fixed effect model. Columns (2) and (3) list results using the city fixed effect model and year fixed 

effect model, respectively. Column (4) represents results using the random effect model. Given 

that the two-way fixed effect model can address the endogeneity problem to a certain extent, it 

provides a more unbiased estimation. Thus, the results in column (1) are our concerns, and the 

results in columns (2)-(4) are used to verify robustness. As shown in column (1), the coefficient of 

the explanatory variable is positive at 5% significance level, suggesting that cities with FTZs are 

associated with relative improvement in the entrepreneurship by 9.31% over the study period. The 

results in columns (2)-(4) also indicate that FTZs have a favorable effect on China’s 

entrepreneurship, which test the robustness.  

Regarding control variables, the coefficients for the economic development and 

governmental interference are positive at the 5% significance level, indicating that a high level of 

economic development and governmental intervention is beneficial to improve entrepreneurship. 

These regression results are in accord with the conclusions of Qi Luo, Haoyu Hu, Dawei Feng and 

Xiaogang He (2022) and Yifan Wei (2022). Similarly, industrial structure is positively correlated 

to entrepreneurship at the significance level of 1%, demonstrating that a higher proportion of the 

secondary and tertiary industries is required to promote entrepreneurship, which is in line with our 

expectations. In addition, the coefficients of the population density, internet infrastructure, and 

human capital are positive but statistically insignificant, implying that population density, degree 

of broadband infrastructure development and human capital level are not determinants of the 
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entrepreneurial activity in our research.  

Table 2--The results of baseline regression. 

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

FTZ 0.0931** 0.3627*** 0.1704*** 0.4247*** 

 (0.0444) (0.0464) (0.0427) (0.0443) 

Economic development 0.0774** 0.1737*** 0.2137*** 0.2581*** 

 (0.0363) (0.0312) (0.0439) (0.0309) 

Governmental interference 0.0371** 0.1655*** 0.0450** 0.1519*** 

 (0.0174) (0.0122) (0.0193) (0.0116) 

Population density 0.2999 0.5554** -0.0715** -0.1410*** 

 (0.2656) (0.2636) (0.0288) (0.0278) 

Internet infrastructure 0.0218 0.2198*** 0.0395** 0.1969*** 

 (0.0191) (0.0212) (0.0187) (0.0187) 

Human capital 0.0001 0.0916*** 0.0345** 0.0377** 

 (0.0223) (0.0278) (0.0164) (0.0169) 

Industrial structure 0.8075*** 0.4537 1.0370*** 0.9943*** 

 (0.3091) (0.3227) (0.2960) (0.2793) 

Constant -2.2531 -4.2004** -2.8319** -2.8740*** 

 (1.8871) (1.9413) (1.0940) (1.0914) 

Year effect Yes No Yes No 

City effect Yes Yes No No 

Observations 4528 4528 4528 4528 

R-squared 0.7362 0.6687  0.7302 0.6611 

Note: The robust standard errors that cluster to the city are in parentheses; *** p < 0.01, ** p < 0.05, * p < 0.1. 

C. Verifying the parallel trend assumption 

The parallel trend assumption is a critical precondition for using DID model to identify real 

policy effects, which claims that the time trends of entrepreneurship in FTZs cities and non-FTZs 

cities should be consistent in the absence of the FTZs project. Following Yanchao Feng et al. 

(2021) and KeLiang Wang et al. (2022), we employ the Event Study method to verify it. We 

specify the regression model as follows:  

(2)      
4 3 2 3

0 1 2 7 8it it it it it it t i itENT FTZ FTZ FTZ FTZ X        − −= + + + + + + + + +   

where𝐹𝑇𝑍𝑖𝑡
−𝑗

is a dummy. Specifically,𝐹𝑇𝑍𝑖𝑡
−𝑗

=1 when a city i in the jth year before FTZs 

establishment; otherwise, 𝐹𝑇𝑍𝑖𝑡
−𝑗

=0. Similarly, 𝐹𝑇𝑍𝑖𝑡
𝑗

=1 when a city i in the jth year after FTZs 

establishment; otherwise, 𝐹𝑇𝑍𝑖𝑡
𝑗

=0. The other variables are defined in the same way as in Eq. (1). 

Fig. 4 shows the estimated coefficients of the parallel trend assumption. As shown, the 

coefficients in the pre-treatment period are all not significant, implying that the disparities of 

entrepreneurship between FTZs cities and non-FTZs cities are not obvious in the period prior to 

the FTZs establishment. This result confirms the parallel trend assumption. Furthermore, the 

dynamic effect of the FTZs on entrepreneurship also can be captured based on the regression 

results in Fig. 4. The coefficient of the 𝐹𝑇𝑍𝑖𝑡
𝑗

 is not significant in the first treated year, while it 

turns significant in the second, third and fourth years. This means that the effect of the FTZs on 

entrepreneurship has a time lag. In addition, we can find that the value of the coefficient decreases 

year by year, suggesting that FTZs’ positive impact on entrepreneurship is gradually diminishing.  
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Fig.4. Parallel trend analysis. 

D. Robustness checks 

Replacing dependent variable: The new firm establishment count per 10,000 people is 

employed as the dependent variable in the baseline regression. Given that the number of newly 

registered firms may be determined by a lot of factors, which is not conducive to best capturing 

independent variable’s effect. Drawing on the practices of Yifan Wei (2022) and Aurora A. C. 

Teixeira and Anabela S. S. Queirós (2016), we replace the originally dependent variable with the 

year-upon-year growth ratio of the newly registered firm counts for a robustness check. The 

regression results are reported in column (1) in Table 3. We can find that the coefficient of FTZ is 

still positive at 5% significance level, implying that the finding of the baseline regression model is 

robust. 

Combining DID model with PSM: The differences in other characteristics between the 

experimental group and control group may be responsible for the improvement of 

entrepreneurship, leading to a biased estimation. We employ Propensity Score Matching (PSM) 

method to eliminate this concern. In particular, we first calculate propensity score based on the 

probit model. The independent variables and dependent variable in the probit model are covariates 

and dummy variable FTZ used in the baseline regression model, respectively. We then match cities 

in the experimental group with those in the control group according to the propensity scores. 

Finally, the unmatched cities are removed, obtaining newly matched samples. On this basis, we 

then use DID model to examine FTZs’ influence on entrepreneurship. We perform kernel PSM and 

nearest-neighbor PSM, and the corresponding results are displayed in columns (2) and (3) in Table 

3, respectively. It can be found that the results support a positive relationship between FTZs and 

entrepreneurship.  

Placebo test: The promotion in entrepreneurship may attribute to many unrecognizable 
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factors, which results in the estimation error. Thus, we conduct a placebo test used by mainstream 

researches. Following Xuemei Zheng et al. (2021), we design a counterfactual event. In doing so, 

the establishment time of the FTZs is advanced to 3 years and 5 years respectively, and further 

perform regression using Eq. (1). If the regression results show that FTZs still significantly 

increase new business formation, implying that the potential impacts of other unidentified factors 

on entrepreneurship exist, that is, the prior results are biased. Otherwise, the results are robust. We 

report the regression results of the counterfactual event in columns (4) and (5). The coefficients of 

the FTZ are not significant, which verifies the robustness of the baseline regression results.  

In addition to changing the start time of the FTZs, we also create another counterfactual event 

by randomly assigning trial groups from all samples (Xueliang Zhang et al., 2020). We generate a 

virtual establishment status of FTZs, and obtain a new independent variable. We then estimate the 

coefficient of FTZ based on Eq. (1). To get reliable results, the abovementioned procedure is 

repeated 500 and 1000 times. Fig. 5(a) shows the probability distribution of the coefficient of FTZ 

with 500 repetitions. We can find that the coefficients cluster closer to 0 and far away from the 

actual value (0.0931) that we get from the baseline regression, supporting the robustness of the 

main conclusion. The results of the 1000 times repetitions in Fig. 5(b) also confirm the reliability 

of the empirical results.  

 

(a)                                                                                        (b) 

Fig. 5. Placebo test. 

Excluding control cities adjacent to the FTZs: Another concern is that the FTZs may 

impact entrepreneurship in adjacent control cities because of the spatial spillover effects, which 

violates the stable unit treatment value assumption (SUTVA) and leads to unconfirmed empirical 

results. To address this concern, we repeat the regression process in a subsample excluding control 

cities adjacent to the FTZs. The regression results are reported in column (6). The results suggest 

that FTZs still have a significant positive effect on local entrepreneurship. Hence, our main 

conclusion is valid.  

Table 3-- Robustness test results. 

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

FTZ 0.0631** 0.0953** 0.1094** 0.0557 0.0732 0.1043** 

 (0.0319) (0.0455) (0.0468) (0.0416) (0.0489) (0.0459) 

Constant -0.0379 -2.5725 -2.2282 -2.3193 -2.2743 -2.0096 

 (0.9123) (1.9133) (1.8935) (1.8776) (1.8760) (2.2041) 

Control variable Yes Yes Yes Yes Yes Yes 

Year effect Yes Yes Yes Yes Yes Yes 

City effect Yes Yes Yes Yes Yes Yes 
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Observations 4245 4487 4511 4528 4528 2928 

R-squared  0.0948 0.7356 0.7356 0.7361 0.7364 0.7354 

Note: The robust standard errors that cluster to the city are in parentheses; *** p < 0.01, ** p < 0.05, * p < 0.1. 

Excluding disturbing policies: Considering that other policies that are implemented during 

the research period may influence entrepreneurship, the role of the FTZs will be biased. To rule 

out this concern, we search for some disturbing policies or events related to entrepreneurship, such 

as the high-speed railway opening (HSR) (Liya Ma et al., 2021), the National Innovative City Pilot 

policy (NICP) (Junhong Bai et al., 2022) and Intellectual Property Rights Demonstration City 

policy (IPRD) (Xing Gao et al., 2022). In addition, since FTZs are important hubs and platform of 

the One Belt One Road initiative (OBOR), they have similarities in terms of their role. Therefore, 

it is also inevitable to exclude the impact of the One Belt One Road initiative when exploring 

FTZs’ effect on entrepreneurship. We add dummy variables representing these disturbing policies 

into the baseline regression model to control their effects on entrepreneurship. Table 4 shows the 

regression results. We find that the coefficients of the independent variable FTZ are significantly 

positive, indicating that the FTZs have a positive effect on entrepreneurship.  

Table 4--Robustness test results of excluding disturbing policies. 

Variable (1) (2) (3) (4) (5) 

FTZ 0.0927** 0.0925** 0.0917** 0.1031** 0.1013** 

 (0.0444) (0.0442) (0.0443) (0.0319) （0.0442） 

HSR -0.0056    -0.0093 

 (0.0219)    （0.0226） 

NICP  0.0100   0.0067 

  (0.0432)   （0.0437） 

IPRD   0.0090  0.0055 

   (0.0439)  （0.0445） 

OBOR    -0.0543* -0.0544* 

    (0.0326) (0.0327) 

Constant -2.2624 -2.2706 -2.2612 -2.0045 -2.0363 

 (1.8911) (1.8876) (1.8854) (1.9059) （1.9064） 

Control variable Yes Yes Yes Yes Yes 

Year effect Yes Yes Yes Yes Yes 

City effect Yes Yes Yes Yes Yes 

Observations 4528 4528 4528 4528 4528 

R-squared 0.7363  0.7363 0.7363 0.7369 0.7370 

Note: The robust standard errors that cluster to the city are in parentheses; *** p < 0.01, ** p < 0.05, * p < 0.1. 

Treatment of endogenous problem: It is likely that the omission of the unobservable factors 

affecting entrepreneurship results in endogenous problem. To address this, we adopt the IV 

method to explore the effects of the FTZs on entrepreneurship. Based on the criteria of the 

correlation and exclusivity, the dummy for whether a city was a treaty port or proactively open 

port in the late Qing dynasty (POR) is used as the IV for the FTZs establishment. In terms of the 

correlation, the former ports are among the first to capitalize the new globalization opportunities 

after large-scale economic reforms in 1978, as shown by prosperous foreign trade (Ruixue Jia, 

2014, Bo Bernhard Nielsen et al., 2017), and are therefore more likely to be approved as FTZs. By 

and large, the IV used here meets the criteria of the correlation. In terms of exclusivity, the port in 

late Qing dynasty is historical information, which cannot impact contemporary entrepreneurship, 

implying the exclusivity of the IV is guaranteed. Table 5 displays the regression results of the IV 
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method. The Kleibergen-Paap rk F-statistic exceeds Stock-Yogo’s 10% maximal bias threshold of 

16.38, thereby rejecting the hypothesis of the weak IV and affirming the validity of the IV. 

Additionally, the Kleibergen-Paap rk LM-statistic is significant at 5% significance level, which 

rejects the null hypothesis of the insufficient identification of the IV. The results of the first stage 

show that the IV is positively correlated with the FTZs establishment, as expected. The results of 

the second stage are consistent with the baseline model, that is, FTZs significantly promote 

entrepreneurship. 

Table 5--Results of IV method. 

Variable (1) (2) 

 First stage Second stage 

 FTZ ENT 

FTZ  0.3457*** 

  (0.1035) 

POR 0.8990***  

 (0.0492)  

Constant -0.0163 -4.5034*** 

 (0.0384) (0.9083) 

Control variable Yes Yes 

Kleibergen-Paap rk F 334.29  

Kleibergen-Paap rk LM 17.84***  

Observations 4528 4528 

Note: The robust standard errors that cluster to the city are in parentheses; *** p < 0.01, ** p < 0.05, * p < 0.1. 

E. Heterogeneity analysis 

Heterogeneity analysis in geographical location: Based on previous analysis, we can find 

that FTZs are bound to improve entrepreneurship. However, there are obvious regional differences 

in economic development and openness across the eastern, middle and western areas, which may 

cause the heterogeneous impact of FTZs on entrepreneurship. To this end, we categorize all 

samples into the eastern, middle and western groups according to geographical location, and 

further conduct regression analysis employing DID model to check heterogeneity. The regression 

results are shown in columns (1)-(3) in Table 6. It can be seen that the coefficient of FTZ in the 

western group is significantly positive, while it is not significant in the eastern and middle groups. 

This suggests that FTZs can effectively improve entrepreneurship in western cities. The reason for 

this heterogeneity is that the western area has lower economic development level and poorer 

technological conditions compared with the eastern and middle areas, which restrict firm creation. 

Pilot FTZs bring high-quality resources such as technology and talents to the western cities, 

thereby largely ameliorating the local entrepreneurial environment. Consequently, FTZs in western 

cities have a greater effect.  

Moreover, we further analyze whether the FTZs’ effect varies across the southern and 

northern areas of China. Specifically, all sample is divided into southern group and northern group 

following the Qinling-Huaihe line, which is an accepted geographical dividing line. We perform 

regression analysis for the above two groups respectively, and report results in columns (4) and (5) 

in Table 6. We can find that the positive effect of FTZs on entrepreneurship is not significant in the 

southern group. We conjecture that the possible reason for this may be the differences in 

entrepreneurial culture between southern and northern China. Characterized by active commercial 
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activities, the south has developed a stronger entrepreneurship culture compared to the north as 

described by Victor. Nee and Sonja. Opper (2012), which means that southern cities have a higher 

level of entrepreneurship even without the FTZs. Therefore, the impact of FTZs in the south may 

not be as pronounced. 

Table 6--Results of heterogeneity analysis in geographical location. 

Variable (1) (2) (3) (4) (5) 

 East Middle West South North 

FTZ 0.0739 0.0172 0.2711* 0.0448 0.1673* 

 (0.0446) (0.0895) (0.1616) (0.0425) (0.0857) 

Constant -3.5095 -7.7508*** 5.0899** -4.0375 -5.0341* 

 (3.3191) (2.9400) (2.3419) (2.8341) (2.5825) 

Control variable Yes Yes Yes Yes Yes 

Year effect Yes Yes Yes Yes Yes 

City effect Yes Yes Yes Yes Yes 

Observations 1600 1600 1328 2448 2080 

R-squared 0.7654 0.7498 0.7753 0.7476 0.7607 

Note: The robust standard errors that cluster to the city are in parentheses; *** p < 0.01, ** p < 0.05, * p < 0.1. 

Heterogeneity analysis in city status: The impact of FTZs on entrepreneurship may be 

heterogeneous among cities with different statuses. To clarify this heterogeneity, we divide all 

cities into the central group and noncentral group based on the administrative levels, in which 

central government municipalities and provincial capitals with higher administrative level are 

classified in the central group, and the rest is included in the noncentral group. We list the 

regression results in columns (1) and (2) in Table 7. The coefficients of FTZ in the two groups are 

positive at 10% significance level, while the value is larger in the central group, demonstrating 

that the higher status the city, the larger the promotional effect of FTZs on entrepreneurship. This 

is the case since the fact that provincial capital cities tend to embrace superior infrastructure and a 

developed market economy, which are indispensable conditions for starting entrepreneurial 

activities (Yifan Wei, 2022). 

Heterogeneity analysis in industry: The impact of FTZs on entrepreneurship may vary 

across industries due to the differences in sensitivity to entrepreneurial conditions. For this reason, 

we separately calculate the number of newly registered firms in manufacturing and services, and 

use them as dependent variables to explore heterogeneity in industry. The results are reported in 

columns (3) and (4) in Table 7. The results show that compared to services, the marginal effect of 

FTZs on entrepreneurship is less prominent in manufacturing. One possible explanation could be 

that hurdles for new entrants are lower in services than in manufacturing (Meghana Ayyagari and 

Renáta Kosová, 2010), making it easier to start a business with the support of FTZs. Additionally, 

one of the important objectives of establishing FTZs is to promote the modernization of the 

domestically-protected service industry, including financial, logistics and cultural industries 

(Chenghua Guan, Jinyuan Huang, Ruyue Jiang and Wanting Xu, 2023), so the pilot has a 

particular focus on  services and formulates various favorable policies. As a result, FTZs 

significantly incentive entrepreneurship in services. 

Table 7--Results of heterogeneity analysis in city status and industry. 

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

 Central Non-central Manufacturing Service industry 

FTZ 0.1276* 0.1001* -0.0765 0.1001** 

 (0.0693) (0.0597) (0.0612) (0.0468) 
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Constant -32.6228*** -3.2921 -5.5497** -2.0134 

 (1.9436) (2.0550) （2.2616） （1.8363） 

Control variable Yes Yes Yes Yes 

Year effect Yes Yes Yes Yes 

City effect Yes Yes Yes Yes 

Observations 544 3984 4528 4528 

R-squared 0.8218 0.7340 0.1727 07266 

Note: The robust standard errors that cluster to the city are in parentheses; *** p < 0.01, ** p < 0.05, * p < 0.1. 

Heterogeneity analysis in different FTZs: The previous analysis has verified the 

entrepreneurship promotion effect of China’s FTZs, but neither distinguishes nor compares effects 

in different FTZs. To make up for this shortcoming, we use synthetic control methods (SCM) 

proposed by Alberto Abadie and Javier Gardeazabal (2003) for further analysis. This method uses 

the weighted average of several objects not impacted by the policy intervention to synthesize a 

counterfactual control group with similar characteristics to each treatment group, which can 

effectively avoid endogenous problems stemming from the subjective selection of the control 

groups. The gaps between the actual treatment group and the synthetic control group after the 

policy implementation intuitively show the policy’s effect. 

Considering that the intervention time of the third, fourth and fifth batch FTZs is later, their 

effects may not be fully demonstrated during the study period. Therefore, we take the first batch 

(Shanghai FTZ) and second batch pilots (Tianjin FTZ, Fuzhou FTZ, Xiamen FTZ, Guangzhou 

FTZ, Shenzhen FTZ and Zhuhai FTZ) as the treatment groups. Since Fuzhou FTZ and Xiamen 

FTZ are geographically and administratively incorporated in Fujian province, they share strategic 

orientation and development path, so we merge the two FTZs as Fujian FTZ. Similarly, the 

Guangzhou, Shenzhen and Zhuhai FTZs are merged as Guangdong FTZ. Consequently, there are 

four treatment groups, namely Shanghai FTZ, Tianjin FTZ, Fujian FTZ and Guangdong FTZ.  

Fig.6 displays the results of SCM, wherein the solid line depicts the track of entrepreneurship 

in actual FTZs, the dotted line depicts the track of entrepreneurship in synthetic FTZs, and the 

vertical dotted line indicates the starting year of FTZs.  As shown in Fig.6, the change path of 

entrepreneurship in real and synthetic FTZs almost coincides prior to FTZs establishment, which 

implies that the synthetic groups can better fit the treatment group. After the FTZs establishment, 

there are evident deviations between the actual FTZs and corresponding synthetic FTZs in terms 

of entrepreneurship, and the deviations are different in each FTZ. Specifically, in Shanghai and 

Fujian, the real track always exceeds the synthetic track after the FTZs intervention, which 

indicates that Shanghai FTZ and Fujian FTZ have a positive effect on entrepreneurship; as for 

Tianjin and Guangdong, FTZs promote entrepreneurship in the first year of the pilot (2015), while 

the positive impact disappears after 2015. The reason may be that the institutional innovation in 

Tianjin FTZ and Guangdong FTZ did not combine well with the local development bases and 

advantages.  
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Fig.6. Comparison of the track of entrepreneurship between the real and synthetic FTZs. 

F. Mechanism analysis 

What is the impact mechanism by which the introduction of FTZs leads to the promotion of 

entrepreneurship? According to the analysis in Section 2.2, we identify two influence channels 

from the perspective of opening-up upgradation and financial development. Taking opening-up 

upgradation as an example, we employ the following Eq. (3) to examine it: 

(3)                                              
0 1it it it t i itOPE FTZ X     = + + + + +                                          

where OPEit denotes the degree of the opening-up, and we use foreign direct investment and 

foreign trade to reflect it. The former is characterized by the amount of the total utilized foreign 

direct investment, the latter is measured by the amount of the total import and export. The rest of 

the variables are defined as in Eq. (1). In terms of the level of financial development, we use the 

ratio of the deposit and loan balance of the financial institutions to the total population to 

measure it. The estimation results of the mechanism exploration are represented in Table 8. We 

can find that the coefficients of the independent variable are significantly positive, indicating that 

FTZs stimulate entrepreneurial endeavors by promoting opening-up upgradation and financial 

development.  

Table 8--Results of the impact mechanism. 

Variable (1) (2) (3) 

 Foreign direct investment Foreign trade Financial development 

FTZ 0.3892*** 0.1103* 0.0780*** 

 (0.1309) (0.0607) (0.0132) 

Constant -2.3764 -5.1972*** 0.0348 
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 (5.0366) (1.3028) (0.3809) 

Control variable Yes Yes Yes 

Year effect Yes Yes Yes 

City effect Yes Yes Yes 

Observations 4528 4528 4528 

R-squared 0.2526 0.5481 0.6662 

Note: The robust standard errors that cluster to the city are in parentheses; *** p < 0.01, ** p < 0.05, * p < 0.1. 

G. Spatial spillover effects analysis 

The first law of geography states that all things are interconnected, but near things have a 

stronger relationship than distant ones (W. R. Tobler, 1970). Given this, FTZs may not only impact 

local entrepreneurship, but also generate cross-regional influence, namely spatial spillover effect. 

Identifying the spillover effect is beneficial to accurately evaluate FTZs’ effect on 

entrepreneurship, thereby providing more theoretical guidance and policy implications for the 

further development of FTZs. Therefore, we further investigate spatial spillover effect of FTZs on 

entrepreneurship using a SDID model, which nests the spatial econometric model and traditional 

DID model.  

 Spatial autocorrelation test: The most common prerequisite for employing SDID model is 

the existence of spatial autocorrelation. To examine it, we calculate the global and local Moran 

index (Moran’s I) for entrepreneurship respectively, in which the former provides information on 

the overall degree of spatial autocorrelation, and the latter measures the spatial autocorrelation of 

the individual units. The global Moran’s I is calculated as follows: 
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where n denotes the number of samples; xi and xj indicate the entrepreneurship in the city i and j, 

respectively; x is the average value; W denotes the commonly-used geographical adjacency 

matrix where the element equals 1 if city i and j are adjacent, otherwise 0. Generally, if the global 

Moran’s I is larger than 0 and significant at least at 5% level, there is a clustered spatial pattern. 

Table 9 shows the global Moran’s I of entrepreneurship. We find that global Moran’s I is positive 

at 1% significance level over the years, implying a positive spatial correlation for entrepreneurship 

among cities. 

Table 9--The Moran’s I of entrepreneurship during 2004-2019. 

Year Global Moran's I Z(I) p-value 

2004 0.511*** 12.523  0.000  

2005 0.500*** 12.260  0.000  

2006 0.532*** 13.025  0.000  

2007 0.565*** 13.827  0.000  

2008 0.518*** 12.690  0.000  

2009 0.525*** 12.841  0.000  

2010 0.515*** 12.606  0.000  

2011 0.519*** 12.710  0.000  

2012 0.493*** 12.079  0.000  
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2013 0.472*** 11.610  0.000  

2014 0.482*** 11.837  0.000  

2015 0.490*** 12.017  0.000  

2016 0.496*** 12.183  0.000  

2017 0.479*** 11.759  0.000  

2018 0.463*** 11.361  0.000  

2019 0.421*** 10.324  0.000  

Note: *** p < 0.01, ** p < 0.05, * p < 0.1. 

Following Ruining Jia et al. (2021), we also draw the scatter plot of the local Moran’s I for 

2004, 2009, 2014 and 2019 as shown in Fig.7. The scatter in this plot represents the observation 

city, and four quadrants represent the cluster type of high-high (H-H), low-high (L-H), low-low 

(L-L) and high-low (H-L), respectively. Clearly, most of the scatters are located in the first and 

third quadrants, which means that entrepreneurship shows significant spatial autocorrelation. 

Based on the above tests, it is rational to use the SDID model to analyze the spatial spillover effect 

of FTZs. 

 

 

Fig. 7. Scatter figure of the local Moran’s I of entrepreneurship for 2004, 2009, 2014 and 2019, respectively. 

Results of the spatial spillover effect: We employ the model proposed by Solmaria Halleck 

Vega and J. Paul Elhorst (2015) to examine the spillover effect of FTZs. The regression 

specification is as follows: 

(5)             
0 1 1 2 2( ) ( )it it it it it t i itENT FTZ X W FTZ W X       = + + +  +  + + +           

where W×FTZit is a spatial lag term of the independent variable, and its coefficient captures the 

spatial spillover effect of FTZs on adjacent cities; the other variables are consistent with Eq. (1). 

The regression results based on Eq. (5) are reported in column (1) in Table 10. We can find that the 

coefficient of spatial lag term is significantly positive, suggesting that FTZs can promote 
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entrepreneurship in proximity cities, that is, there is a positive spillover effect. This implies that 

FTZs provide entrepreneurial opportunities and stimulate individuals’ entrepreneurial decisions 

through institutional quality improvement, which is a process of creating entrepreneurial resources 

rather than siphoning resources from untreated cities to treated cities. In addition, note that we 

only obtain an average effect by estimating Eq. (5), without considering that the incidence of the 

spillover effect may be heterogeneous between treated and untreated neighboring cities. In light of 

this, drawing on the practices of André L. S. Chagas et al. (2016), we reconstruct an SDID model 

to decompose the spatial spillover effect, as follows: 

(6)                              
0 1 1 2 ,

3 , 2

( )
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it it it T T it
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W FTZ W X

   

    

= + + +  +

 +  + + +
                     

where WT,T×FTZit and WNT,T×FTZit describe the spillover effect of FTZs on the treated cities and 

untreated cities, respectively4; We list the regression results in column (2) in Table 10. The results 

indicate that FTZs effectively and positively promote entrepreneurship in untreated neighboring 

cities, but this effect is not supported in treated neighboring cities.  

Table 10--The results of the spatial spillover effect. 

Variable (1) (2) 

FTZ 0.1068** 0.1084* 

 (0.0443) (0.0571) 

WFTZ 0.0405*  

 (0.0250)  

WT,TFTZ  0.0062 

  (0.0595) 

WNT,TFTZ  0.0448* 

  (0.0255) 

Constant -0.7675 -2.2197 

 (1.2417) (1.8802) 

Control variable Yes Yes 

Year effect Yes Yes 

City effect Yes Yes 

Observations 4528 4528 

R-squared 0.7360 0.7367 

Note: The robust standard errors that cluster to the city are in parentheses; *** p < 0.01, ** p < 0.05, * p < 0.1. 

V. Conclusions and policy implications 

Rationally stimulating urban entrepreneurship through pilot FTZs is an important way to 

accelerate the model transformation of economic growth and to achieve high-quality development. 

Regarding China’s FTZs establishment as a quasi-natural experiment, we systematically assess 

effects of FTZs on entrepreneurship by employing DID model based on annual panel data at the 

prefecture-level from 2004 to 2019. Then, we discussed the heterogeneity of FTZs’ effects and the 

underlying mechanism. Finally, we further explore the spatial spillover effects, with the following 

main conclusions.  

Pilot FTZs can significantly enhance entrepreneurship, and this finding is confirmed by 

 
4 WT,T=Dit×W×Dit, where Dit= diag(FTZit) is a matrix with independent variable (FTZit) in the main diagonal and 0 

elsewhere; WNT,T =𝐷𝑖𝑡
𝐶 ×W×Dit, where𝐷𝑖𝑡

𝐶=diag(Iit- Dit), with Iit an identity matrix.   
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parallel trend tests and various robustness checks. The heterogeneity analysis finds that western 

cities, northern cities, cities with high administrative levels, and service industries experience a 

more significant increase in entrepreneurship. With the utilization of the SCM in effects 

comparison, we find that the effect on entrepreneurship varies among FTZs in China. Specifically, 

Shanghai FTZ and Fujian FTZ induce a more positive effect on entrepreneurship than Tianjin FTZ 

and Guangdong FTZ. The mechanism analysis verifies that FTZs promote entrepreneurship via 

promoting opening-up upgradation and financial development. The spatial spillover effect analysis 

shows that FTZs improve entrepreneurship in neighboring non-FTZs cities instead of neighboring 

FTZs cities.  

Based on the above conclusions, we put forward policy recommendations as follows: 

The strategy of pilot FTZs should be continually encouraged to release the entrepreneurial 

promotion effect. In FTZs, efforts should be made to enhance the degree of opening-up and foster 

financial development relying on institutional innovations. In particular, the government should 

formulate policies to support trade facilitation and encourage cross-border e-commerce, therefore 

promoting the opening-up of foreign trade. The sectors on the negative list for foreign investment 

should be further decreased to drive the opening-up of foreign investment. It is necessary to 

strengthen financial innovation and focus on the marketization operation of the financial system, 

contributing to financial development.  

The urban characteristics should be taken into account by the government when deciding on 

the layout of FTZs. Specifically, from the perspective of entrepreneurship promotion effect, the 

FTZs strategy should be implemented in western cities, northern cities, and cities with high 

administrative levels. Furthermore, due to the significantly positive effect of FTZ on 

entrepreneurship in the service sectors, the government should introduce more policies to promote 

the prosperity of the service industry within the FTZs.  

Given the evident variations in the policy dividends across different FTZs, the government 

should not blindly replicate experiences arising from other FTZs, but should develop a 

differentiated path based on their advantages, thereby stimulating a positive effect on 

entrepreneurship. For example, Guangdong FTZ could make full use of the geographical 

advantage of proximity to Hong Kong and Macao, and actively attract the inflow of investment 

while enhancing cooperation in trade and finance; As an important port serving the Beijing-

Tianjin-Hebei urban agglomeration, Tianjin FTZ should strive to build into shipping center and 

logistics center, thus contributing to the acceleration of its opening-up. 

Considering the positive spatial spillover effect of FTZs on entrepreneurship in surrounding 

non-FTZs cities, the government of the non-FTZs cities should actively absorb the advanced 

experience of the FTZs and continually strengthen cooperation with FTZs in terms of stimulating 

entrepreneurship, thereby maximizing the spillover effect.  
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