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Abstract

:

This study used Staggered DID on the panel data of 254 prefecture-level cities in China from 2005 to 2016 to explore the promotion effect and mechanism of innovative city pilot policy on urban brand development. The research shows that compared with cities without the pilot policy, the construction of innovative cities can increase the city brand value by 10% and has significantly promoted eastern, non-central cities with large populations and higher levels of science and education. Innovative city pilot policy can promote city brand development through cultural inheritance and innovation and entrepreneurship mechanisms. The results indicate that innovative city pilot policy has a significant spatial spillover effect on city brand development. Our findings add to the field of city brand evaluation by providing policy suggestions and experiential references for evaluating city brand development.
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1. Introduction


With the release of the China City Brand Influence Report (https://baijiahao.baidu.com/s?id=1718478723773857144&wfr=spider&for=pc, accessed on 5 July 2022) and the World’s Best Cities Report (https://www.sohu.com/a/502714795_99953713,accessed 7 July 2022), city branding has attracted increasing attention. City branding is an important social management tool to maintain and enhance the competitiveness of cities. It is also directly related to the city’s national image and international status [1]. Branding can stimulate people to learn and become familiar with a city’s characteristics while associating the city with a specific image and behavior [2]. Academic disciplines have different definitions regarding the concept of a city brand, but the mainstream view is that city branding is a valuable asset formed by the organic combination of various factors, such as a city’s history, culture, economy, technology, and resource endowment; further, it is closely related to regional policies, urban innovation, etc. [3]. In 2008, China took Shenzhen as the first innovative city pilot. The guiding opinions issued in 2010 emphasized that a city must rely on its own resource endowment, innovative elements, etc., to improve its core competitiveness, build an innovative city brand, and enhance the exemplary, leading role of pilot cities. Since then, 14 cities, including Dalian and Qingdao, have been approved to gradually implement innovative city pilot policy.



As of 2013, nearly 50 cities have been approved to become innovative cities. City competitiveness and city branding complement each other. City competitiveness represents the strength of city branding by providing it with foundation and support [4]. In the 2010–2013 Report on China’s Urban Competitiveness, the number of innovative pilot cities in the top 20 increased from eight in 2010 to 13 in 2013, with a growing proportion. The ranking of other innovative pilot cities has improved, especially Hangzhou, Nanjing, Suzhou, Wuhan, and other cities. Therefore, this study explores the following research questions: why does the brand strength of innovative pilot cities show an overall rise? Is the increase related to implementing innovative city pilot policies (hereafter abbreviated as policy)? This requires further empirical analysis.



Quantifying city brand value has primarily been used to build comprehensive index evaluation systems. While existing city brand evaluation index systems have different methods and data analyses, they display certain deficiencies. For example, the Anholt GMI city brand index and “European city brand barometer” both contain subjective information that is difficult to collect. Song et al. [5] selected a survey questionnaire to build a city brand evaluation system, which was highly subjective and regional. Liu et al. [6] developed an evaluation index of city brand value based on five dimensions, including urban culture, investment, livability, and communication, using urban historical data; however, the quantitative analysis was performed relatively late and there was a significant deviation from the research time interval of this paper (2005–2016). To overcome the limitations in the above research, this paper seeks to build a city brand value evaluation index system from a new perspective. Research has shown that brands have a natural signal transmission function, which can be used to compensate for information asymmetry [7,8]. Ma et al. [9] further pointed out that the formation of brand signals is based on a combination of information sources and channels on a city level. The information sources reflect the internal strength of the city brand, and the channels reflect the manner and intensity of its external communication. On this basis, we constructed two systems—signal generation and signal transmission—to develop a city brand evaluation index system. The above research on brand signal theory provides a new perspective for creating this indicator system.



Considering these findings, the possible innovations are as follows: First, based on the research by Ma et al. [9], the evaluation system of city brand value indicators can be built based on the brand signal theory. Second, most existing studies are limited to case studies and lack empirical analysis. In addition, the policy’s spatial spillover has been widely accepted in theory [10]. Therefore, this paper will evaluate the policy net effect and spatial spillover effect of innovative city pilot policy on the promotion of urban brands. Third, considering that city brand value is vulnerable to regional conditions, education, and culture effects, among other factors, we explore the differential effects of pilot policy. Fourth, this paper examines the impact mechanism of this policy on the development of city brands from the perspectives of cultural inheritance and innovation and entrepreneurship mechanisms for the first time.




2. Literature Review and Research Hypotheses


This paper focuses on two types of documents in conducting the literature review for this study: the influencing factors of city brands and the role of innovative city pilot policy.



First, two types of influencing factors of city brands have been identified. Zhao [11] suggested that city brand development depends on the accumulation of history and culture; they emphasized improving the soft power of city competition through independent and humanistic innovation to enhance a city’s image and brand. Dastgerdi et al. [12] found that science, creativity, and talent can enhance system innovation while ensuring urban stakeholders’ legitimate rights and interests to establish a positive urban image and improve a city’s reputation and sustainable development. Scholars also studied the driving factors of urban brand development from the perspective of brand value co-creation [13,14], cluster generation [15], government construction [3], system and environment [16], and marketing [17]. There have also been studies regarding the adverse factors of urban brand development from the perspective of urban crisis [18] and the relationships between urban stakeholders [19,20,21]. Various urban crises (including refugee crises, political events, public emergencies, etc.) can impact the process of urban brand building; the goals and interests of urban stakeholders, conflicts between vision and practice, and differences in values will hinder the process of brand building, have a large-scale impact on urban brands, and jointly destroy existing urban brands.



Second, research has found that this policy can improve the innovation performance of enterprises [22], promote industrial structure upgrades [10], improve urban innovation ability [23], improve urban environments [24], and enhance the livability of cities. Enterprises and industries are the cornerstones of urban development. Enterprise innovation and development, industrial structure upgrading, and industrial scale advantages are conducive to forming large enterprise brands and driving industrial mechanisms to develop regional branding and strengthen city branding associations [15,16,17,18,19,20,21,22,23,24,25]. Some scholars have emphasized the role of innovation on city brands from a theoretical perspective and suggest that in the process of city brand construction, the internal strength of the brand needs to be improved with the help of innovation so that a unique city brand image can be established [26,27]. Therefore, Hypothesis 1 of this paper was proposed:



H1: 

This policy can promote the development of city brands.





2.1. City Branding and the Cultural Inheritance Mechanism


Cities are important carriers of national culture and emotional memory, including urban history, values, spiritual outlook, and other urban cultural fields. Cultural genes have lasting vitality and shape city brands [28]. Similarly, Zhao [11] took Dali as an example and found that urban historical and cultural resources can promote urban brands. Therefore, a thorough study of city brand issued from the perspective of a city’s cultural tradition and innovation can lead researchers to summarize the historical development context of China’s urbanization more clearly. This will clarify the social and cultural issues surrounding city branding. Constructing an innovative city is conducive to attracting creative talent and capital [12]. It also helps to promote interactions among urban citizens, cultural institutions, and cultural organizations by investing in culture and art, creative industries, festivals, and other activities. Moreover, clarifying city branding will aid in developing public and commercial culture, thus demonstrating a city’s historical heritage and cultural traditions. In recent years, city branding has gradually attracted the attention of various government departments. It has become important to display city characteristics, spread regional culture, and promote regional economic development. Therefore, Hypothesis 2 was proposed.



H2: 

The policy can promote the development of city brands through cultural inheritance.






2.2. City Branding and the Innovation and Entrepreneurship Mechanism


Building an innovative city is conducive to attracting talent, entrepreneurship, and investment. The inflow of various innovation elements increases the frequency of innovation activities. Further, it can promote upgrading and improving urban transportation, network communication, and other basic innovation elements [29]. The reverse of high-quality innovation and entrepreneurship infrastructure can accelerate information transmission and communication between the main bodies of the innovation system. The role of factor gathering, particularly talent gathering, accelerates innovation activities and forms a good innovation atmosphere through information sharing and collective learning. Chang et al. [30] suggested that the regional innovation system includes perfect infrastructure as the material basis for improving urban competitiveness, which is conducive to attracting and gathering innovation resources. Zhang et al. [31] highlighted that talent competition is the core development of city branding. To promote city brand development, we need to strengthen the talent innovation mechanism and optimize the investment environment. Taking Wuhan as an example, Wang et al. [17] elaborated that the city creates a good entrepreneurial atmosphere, which can improve its image. Therefore, Hypothesis 3 was proposed.



H3: 

The policy can promote city brand development through the innovation and entrepreneurship mechanism.







3. Model, Data, and Variable Description


3.1. Model Settings


China’s prefecture-level cities are divided into two groups. The approved innovative pilot cities served as the treatment group and the unapproved innovative pilot cities served as the control group. The innovative city pilot policy was considered a natural experiment. We referred to the research methods of Liu et al. [22], Hu et al. [10], and Li et al. [23] and used Staggered DID to explore the promotion effect of innovative city pilot policy on city brand development and the relevant mechanism using the following model:


  c b r a n  d  k t   = α + β t r e a t e  d k  × t i m  e t  + γ  X  k t   +  u k  +  λ t  +  ε  k t    



(1)




where, k and t represent city and year, respectively.



The explained variable is the city brand index constructed through the above-mentioned city brand evaluation system,   c b r a n  d  k t    , which represents the brand index of city k in year t.   t r e a t e  d k    is a dummy variable. If the city was approved as an innovative pilot city, it was 1. Otherwise, it was 0.   t i m  e t    is a dummy variable for the year when the innovative city pilot policy was implemented. The time before the city was approved as an innovative pilot city was 0. The time in the current year, and after, was 1.    X  k t     refers to the control variables, including environmental quality (env), public culture (pubcul), investment level (for investment), and informatization degree (netacess).    u k    refers to individual fixed effect,    λ t    refers to year fixed effect, and    ε  k t       is the random error term. According to Hypothesis 1, the expected sign   β     was positive, indicating that innovative city pilot policy promoted city brand development.




3.2. Data Sources


The data was obtained from the 2005–2016 China Urban Statistical Yearbook and online data capture.




3.3. Variable Description


3.3.1. Interpreted Variable


The explanatory variable used in this paper is the city brand index (  c b r a n  d  k t    ), which was formed based on the comprehensive evaluation system of city brand value. Considering data accessibility and continuity and referring to the research of Ma et al. [9], as seen in Table 1, the indicator system was constructed as follows.



The formation steps of the above city brand index are as follows. First, the level four indicators were dimensionless, and the threshold method was used. The calculation formula is:    X i  =   (  x i    −    x  min   )   (  x max    −    x min  )    , where    X i    is the converted value,    x i    is the sample data,    x  min     is the minimum value of the sample, and    x  max     is the maximum value of the sample. Second, the level three index is calculated using the variance weighting method. The calculation formula is:    S i  =   ∑  i = 1  n    x i    *  w i   , where    x i    is the fourth-level index,  n  is the number of indicators, and    w i    is the variance weight of indicators. Then, the secondary index was calculated by the equal weight method. Finally, the Douglas function was used to calculate the city brand index. The specific formula is:   L =   u  a    v  b   , where a represents the weight of the signal generation system and b represents the weight of the signal transmission system. Concerning weight setting, referring to Gao Fang’s research method [32], this study posited that the signal generation system of city brands can reflect their internal strength and that signal communication is the external manifestation of city brand strength. Hence, the internal strength of city brands plays a more critical role. Therefore, the weight of the signal generation system was set to 0.6 and the weight of the signal transmission system was set to 0.4 in the final formation of the city brand index.




3.3.2. Explanatory Variable


The explanatory variable used in this study was the policy dummy variable. We removed cities with serious data deficiencies. Therefore, the control group included 207 cities, and the experimental group consisted of 47 cities. A few missing values were interpolated linearly, and the data were reduced by 1%.




3.3.3. Control Variables


Referring to the research of Li et al. [22] and Ding et al. [24], this study primarily controlled the characteristic variables affecting city brand development, including urban environmental quality (env), urban public culture (pubcul), urban investment level (forinvest), and urban informatization degree (netacess). Urban environmental quality (env) was expressed as the reciprocal of urban PM2.5. Urban public culture (pubcul) was defined by the number of books collected in public libraries per 10,000 people. The level of urban investment (for investment) was expressed as the proportion of foreign direct investment in GDP. The degree of urban informatization (netacess) was expressed as the number of Internet accesses per capita. The statistical description of the main variables is presented in Table 2. The minimum value of the city brand index (cbrand) was 0.0993 and the maximum value was 1.409 (Table 2). When the brand index reflected city brand construction or the characteristic variables affecting city brand development, their minimum and maximum values differed significantly. Therefore, it was necessary to analyze the difference and internal mechanism of the impact of innovative city pilot policy in subsequent research.






4. Empirical Results Analysis


4.1. Benchmark Regression


The benchmark regression results are shown in Table 3. The estimation coefficient of the cross term   t r e a t e  d k  × t i m  e t    was significantly positive at 1%, indicating that the policy significantly promoted city brand development. The value of the city brand was significantly improved due to the introduction and implementation of the innovative city pilot policy. Therefore, Hypothesis 1 was valid. To avoid missing variables in this study, we successively added indicators such as urban environmental quality (env), urban public culture (pubcul), urban investment level (forinvest), and urban informatization (netacess) in Table 3, columns (2) to (5). The double difference estimators were consistent in terms of sign and significance, and the coefficient size was only slightly different. Based on the regression results in column (5) of Table 1, the estimated coefficients of urban environmental quality (env), urban public culture (pubcul), urban investment level (forinvest), and urban informatization (netacess) were significantly positive. This indicated that improvements in urban environmental quality, the development of public culture, the level of urban foreign investment, and the level of informatization are conducive to urban brand construction.




4.2. Parallel Trend Test


Referring to the studies of Hu et al. [10] and Liu et al. [22], we conducted a parallel trend test:


  c b r a n  d  k t   =  α 0  +   ∑   t = 1  4   γ  − t   p r  e  k t   +   ∑   t = 1  3   γ t  p o s  t  k t   +  α 2   X  k t   +  ω k  +  η  i t   +  ε  k t    



(2)







In Formula (2),   p r  e k    t    and   p o s  t k    t    represent city k in year t before and after the policy implementation, respectively. The parallel trend test was conducted according to Formula (2), and the results are shown in Figure 1. The fifth period before the pilot policy is the base period (current), in which Pre4–Pre1 is 4 to 1 years before the policy was implemented. Post1–Post3 is 1 to 3 years after the policy was implemented.As seen from Figure 1, the results show that the parallel trend test was satisfied.




4.3. Robustness Check


4.3.1. Counterfactual Test


This analysis referred to the test method of Nie et al. [33] and assumed that the implementation time of the innovative city pilot policy was 2006, 2007, and 2008, respectively. The results are shown in columns (1), (2), and (3) of Table 4. The estimated coefficients of the cross term   t r e a t e  d k  × t i m  e t    were not significant and supported the core conclusions of this paper.




4.3.2. Lag Regression of Explanatory Variables


The time dummy variables in this study lagged in one, two, and three phases sequentially. The results are shown in Table 4, columns (4)–(6). The regression results were consistent with the benchmark regression and the results were robust.




4.3.3. Replacing Interpreted Variables


Li et al.’s [23] research showed a close causal relationship between innovative city pilot policy and urban innovation capacity. Considering the relationship between urban innovation capacity and urban branding, and referring to the test method of Ding et al. [24], this study replaced the explained variable, as described below. The results are shown in Table 4, column (7). This paper employed urban innovation capacity as the newly defined variable, using data from the Report on China’s Urban and Industrial Innovation Capacity. We found that the estimation coefficient of cross term   t r e a t e  d k  × t i m  e t      was significantly positive at 5%, which supported the conclusion of the benchmark model.




4.3.4. Placebo Test


With reference to Ding et al.’s [24] test method, as shown in Figure 2,we conducted a placebo test by randomly allocating the test cities and years. If the regression results were significant, this indicated that the core conclusions of this paper were biased. Specifically, 47 of 254 cities were randomly selected as the experimental groups (pseudo-experimental groups) in which innovative city pilot policy (pseudo policy dummy variables) was implemented, while the other cities were used as the control group. In this study, 500 random samples were taken, and the placebo test was passed.




4.3.5. Instrumental Variables Method


The test method of Nie et al. [33] and Liu et al. [34] was applied in this study. On the one hand, we chose the lag of city brand value as a tool variable to test; on the other hand, time-honored urban Chinese brands were selected as the tool variable. The data was obtained from the directory of time-honored Chinese brands. The study by Ma et al. [35] supported the correlation with the time-honored Chinese brand variable. This would not directly affect city brand construction because of its historical and invariable nature, meeting the exogenous condition of the tool variable. Finally, the two tool variables were combined into the regression equation.



The specific results are shown in Table 5 (the second stage). The estimation results of the first stage showed that the product of the number of time-honored brands in a city and the year dummy variable had a significantly positive correlation with whether the city had become an innovative pilot city; this met the conditions for the correlation of tool variables. The DWH test showed that there were endogenous problems with the explanatory variables. However, the size of the Cragg-Donald Wald test statistic was far greater than the critical value, eliminating the problem of weak instrumental variables. Column 1 in Table 5 shows that there was no control variable. The estimated coefficient of innovative city pilot policy implementation on city brand development was 0.200. Column 2 in Table 5 indicates the added control variables, and the estimation coefficient was 0.201, which was significant at 1%, thus supporting the core conclusions of this study.






5. Mechanism Test and Heterogeneity Analysis


5.1. Mechanism Test


According to the above analysis of the impact mechanism, the promotion effect of innovative city pilot policy on city brand development mainly responded in two aspects. This paper used the number of urban academies and urban innovation and entrepreneurship index as mechanism variables to express two transmission mechanisms, namely, the cultural inheritance effect and the urban innovation and entrepreneurship environment. With reference to the test method of Ma et al. [36], the benchmark model was expanded by introducing the cross term between the dummy variable of innovative city pilot policy and the above mechanism variable, so as to analyze the transmission mechanism of innovative city construction to promote the development of city brands. To test Hypotheses 2 and 3, the specific model settings are as follows:


  c b r a n  d  k t   = α +  β 1  t r e a t e  d k  × t i m  e t  +  β 2  t r e a t e  d k  × t i m  e t  × M + γ  X  k t   +  u k  +  λ t  +  ε  k t    



(3)







In Formula (3), M represents the mechanism variables, including the cultural inheritance and innovation and entrepreneurship mechanisms. The remaining variables are the same as those set in the benchmark model (1), where    β 2    is the double difference estimator focused on in this study.



5.1.1. The Cultural Inheritance Mechanism


A proxy variable representing urban culture was introduced, and the number of academies in the history of each prefecture-level city (cluexp) was used as a dummy variable. The data were obtained from the CNRDS Confucian culture database (from the Chinese Academy Dictionary). The results are shown in column (1) of Table 6. The regression results showed that urban cultural heritage significantly promoted urban brand development. The coefficient of   t r e a t e  d k  × t i m  e t  × c l u e x p   was significantly positive at 5% and hypothesis 2 was valid.




5.1.2. The Innovation and Entrepreneurship Mechanism


The urban innovation and entrepreneurship index (inenv) was introduced as a dummy variable. The data was obtained from the regional index of innovation and entrepreneurship in China led by the Enterprise Big Data Research Center of Peking University. The results are shown in column (2) of Table 6. The results showed that the coefficient of   t r e a t e  d k  × t i m  e t  × i n e n v   was significantly positive at 1%. Hypothesis 3 was valid.





5.2. Heterogeneity Analysis


Benchmark regression and robustness analysis showed that innovative city pilot policy had a significant role in promoting the development of city brands. However, China is vast and there are differences in various factors, such as resource endowment, education, culture, economy, and technology, among Chinese cities. Do the above differences affect the impact of innovative city pilot policy on city brand construction to varying degrees?



5.2.1. Urban Location Conditions


This study believes that compared with the central and western regions, the eastern region has certain advantages in trade exchanges, transportation infrastructure, policy dividends, etc. Considering differences in urban development in the eastern, central, and western regions of China, will the geographical location of cities lead to differences in the development of city brands? With reference to the test method of Li et al. [23], the cities were divided into eastern and central western regions. The regression results are shown in Table 7, columns (1) and (2). It can be seen that innovative city pilot policy played a significant role in promoting the development of the two regional city brands, which was reflected in the positive regression coefficient of the cross term   t r e a t e  d k  × t i m  e t   , which was significant at the level of 1%. In addition, it can be seen that the estimated coefficient of the eastern region was higher than that of the central and western regions, indicating that the promotion effect of innovative city pilot policy was more reflected in cities in the eastern region.




5.2.2. City Size


A large city population is conducive to the gathering of capital and talent, as well as the dissemination of information, knowledge, and other innovative resources. In view of the differences caused by these factors, with reference to the inspection methods of Nie et al. [33], and in accordance with the Notice of the State Council on Adjusting the Standards for the Classification of City Size, cities with a population of 3 million or more were defined as Type I big cities while other cities were defined as Type II big cities. Columns (3) and (4) of Table 7 report these results, respectively. It can be seen from the table that for cities with a large population, the pilot policy significantly improved the city brand, while for cities with a smaller population, the pilot policy failed to significantly promote the development of city brand. The possible reason is that the city was too small to gather and diversify. The efficiency of spatial allocation of all kinds of resources was low, leading to the ineffectiveness of the pilot policy.




5.2.3. Urban Administrative Grade


In general, cities with high administrative levels have certain advantages in policy dividend and resource distribution. Will the different levels of cities in China lead to differences in the development of city brands? With reference to the test method of Li et al. [23], the sample cities were divided into two categories: centralized cities and non-centralized cities. The centralized cities included municipalities directly under the central government, provincial capital cities, and sub-provincial cities, while the rest were non-centralized cities. The regression results are shown in Table 7. Columns (5) and (6) of Table 7 are report the results, respectively. It can be seen that the innovative city pilot policy had no significant effect on promoting the development of centralized city brands, but had a significant role in promoting the development of non-centralized city brands. The regression coefficient of model cross item   t r e a t e  d k  × t i m  e t    was significantly positive at the level of 1%. The possible reason for this phenomenon is that cities with high administrative levels have attracted a large number of high-quality innovation resources due to policy dividends and other reasons. The concentration of urban innovation resources enhanced the “brand effect” of urban innovation leadership. The impact of innovative city pilot policy on urban brand development was weak. For non-centralized cities, due to the lack of advantages of centralized cities in policy support and resource allocation, the development of city brands was relatively low, but the potential for city brand improvement was large with the implementation of innovative city pilot policy. The implementation stimulated the vitality of elements of the city brand, so the policy impact on the development of non-centralized city brands was obvious.




5.2.4. Urban Science and Education Level


A high level of science and education in cities can cultivate high-quality human resources and keep and transport talent for the development of cities; Secondly, the number and popularity of colleges and universities in the city also play a role in improving the city image. With reference to the inspection method of Li et al. [23], the cities were divided into key science and education cities and ordinary science and education cities. If the city had “211 Project” universities, it was regarded as a key science and education city and assigned a value of 1. Conversely, the city was defined as an ordinary science and education city and assigned a value of 0. The regression results are shown in Table 7. Columns (7) and (8) of Table 7 report the results, respectively. It can be seen that innovative city pilot policy had no significant effect on the brand development of key science and education cities, but it had a significant role in promoting the brand development of ordinary science and education cities. This was shown by the positive regression coefficient of the model cross item   t r e a t e  d k  × t i m  e t   , which was significant at the 10% level. The possible reasons for this phenomenon are the advantages of key science and education cities, such as educational resources. The development of city branding had reached a more mature stage in these cities. The establishment of innovative city pilot policy played a more “icing on the cake” role. The innovative city pilot policy had a weak impact on city brand development. While the degree of city branding was relatively low for ordinary science and education cities, the potential for brand promotion was great. The establishment of innovative city pilot policy played a role in “delivering carbon in the snow,” so the impact on the brand development of ordinary science and education cities was obvious.






6. Further Analysis: The Spatial Spillover Effect


Considering the potential spatial spillover effect of innovative city pilot policy, and referring to the existing research [24], the following spatial Dubin model was constructed:


  c b r a n  d  k t   = α + β W c b r a n  d  k , t − 1   +  β 1  t r e a t e  d k  × t i m  e t  +  β 2   X  k t   +  β 3  W t r e a t e  d k  × t i m  e t  + γ W  X  k t   +  u k  +  λ t  +  ε  k t    



(4)







In the above formula, β is the spatial correlation coefficient, X is the control variable, W is the spatial weight matrix, and other variables are the same as those in model (1). The economic geography matrix was selected as the spatial weight matrix. The economic geographical distance between cities was set as AD. The larger the AD, the greater the actual economic geographical influence between cities. The specific expression is as follows:


  AD =  1   d  ij     *  1       Y i   ¯  −    Y j   ¯       








where,    d  ij     represents the geographical distance between region i and region j,      Y i   ¯    refers to the average GDP per capita of region i during the sample period. Economic distance was selected as the spatial weight matrix for the robustness test. The specific expression is as follows:


  AW =        1       Y i   ¯  −    Y j   ¯      ,   i ≠ j         0   ,   i = j        








First, we explored the spatial correlation using the Moran index. The results are shown in Table 8. The Moran’s I value of urban brand value in 2005–2016 was significantly positive at 1%, indicating that there was a positive spatial correlation between urban brands.



According to model (4), the results are shown in Table 9. SDM (1) and SDM (2) are the regression results under the economic geography matrix (AD) and the economic distance matrix (AW), respectively. The policy dummy variable and the spatial autocorrelation coefficient were significantly positive. The results were further refined into total effects, and the indirect effects were greater than the direct effects. Therefore, innovative city pilot policy significantly promoted the brand value of other cities while improving the city’s own brand.




7. Discussion


Building a city brand is an integral part of urban development, especially since city branding has become a value carrier that reflects a city’s core competitiveness and high-quality sustainable development. The above research demonstrated that implementing innovative city pilot policy can promote city brand development. The research also indicated a causal relationship between pilot policy and city brand development to some extent. At the same time, the space spillover effect was also considered. The discovery of this relationship extends the existing research regarding the factors influencing city branding. Further, it comprises the evaluation of the implementation effect of innovative city pilot policy. Specifically, existing studies have theoretically identified the relationship between innovation and city brand development. This has led to further research regarding how innovative city pilot policy enhances city brand value [26,27]. At the same time, as a city brand can be considered its own intangible asset, it has its own brand signal attributes [7,8]. This study’s key point is to better describe this aspect of city branding by building an indicator system. In this study, we primarily referred to the research of Ma et al. [9] to build a city brand value indicator system. Moreover, we modified some indicators to improve their rationality. For example, we emphasized measuring a city’s economic level from the perspective of per capita GDP, which has not been clearly stated in previous studies. However, further research regarding city branding may lead to a more scientific and reasonable indicator system. Nevertheless, from the current research situation, this study is valuable. In addition, this paper augments the findings of evaluation research regarding existing innovative city pilot policies [10,22,23]. Although these studies indicated that the pilot policy positively affected the explained variables, the current paper combines innovative city pilot policy with city branding as the research object. Our approach expands and establishes an empirical relationship with intangible assets, such as city branding, which has not been considered in previous studies.



This paper introduces the research object of city branding and examines the relationship between innovative city pilot policy and city brands through empirical analysis. Our approach, which is groundbreaking to a certain extent, sets the stage for subsequent research regarding constructing a city brand indicator system, examining city brand influencing factors, and policy effect evaluation.




8. Conclusions and Implications


8.1. Conclusions


Beginning with innovative city pilot policies, based on the panel data of 254 prefecture-level cities in China from 2005 to 2016, the paper utilized Staggered DID and the spatial Dubin model. Under the implementation of innovative city pilot policy, we tested the promotion effect and impact mechanism of the construction of innovative cities on city brand development. This study’s results lead to the following conclusions:



First, the regression results of Staggered DID indicated that implementing innovative city pilot policy significantly promoted city brand development. When control variables were implemented, city brand value increased by 10%. After a series of robustness tests, including a placebo test and the replacement variable method, our conclusions are still valid.



Second, the impact mechanisms showed that, on the one hand, innovative city pilot policy can promote city brand development through the cultural inheritance mechanism. On the other hand, innovative city pilot policy can also promote city brand development through the innovation and entrepreneurship mechanism.



Third, the heterogeneity showed that the innovative city pilot policy significantly promoted city brand development in both eastern and central-western cities at the urban location level. Further, it had a stronger effect on the promotion of cities in the eastern region. At the city-scale level, the promotion effect of innovative city pilot policy on city brands was more significant in large-scale cities. At an urban administrative and urban science and educational level, the innovative city pilot policy in centralized cities and key science and education cities positively affected city brand development, but the effect was not significant. The effect was more significant for non-centralized cities and ordinary science and education cities.



Fourth, in further analysis, using the Moran index and spatial Dubin model, we found that innovative city pilot policy has a significant spatial spillover effect on city brand development. That is, the innovative city pilot policy significantly promoted the brand value of other cities while improving the city’s own brand.




8.2. Implications


This study’s results expand the theoretical implications regarding the promotion effect of innovative city pilot policies and the impact mechanisms on city brand development. In practice, the findings provide important policy insights for the government in implementing innovative city pilot policies and effectively promoting the high-quality sustainable development of cities.



First, the government should continue to expand the scope of innovative pilot cities. Our research indicates that innovative city pilot policy has significantly promoted city brand development and has a significant spatial spillover effect. At the same time, the government should also examine the impact of innovative pilot city policies on city brand development for cities with differences in size, level, etc. Therefore, the government needs to reasonably plan pilot cities and strengthen exchanges and collaboration between different types of cities in order to stimulate the inherent vitality and potential of cities themselves. This will enable more robust development of innovative city cores and drive spatial radiation. It will also promote the coordinated development of urban brand construction among regions.



Second, the government should attach importance to urban cultural resources and strengthen investment in cultural industries. The government should actively promote the establishment of major cultural industry projects and support key cultural enterprises regarding policy dividends and resource allocation. At the same time, the government should fully establish a guiding role in policy planning and city brand management to inherit and continue a city’s historical context, innovate and develop city culture, and highlight the city’s characteristics. Further, they can continue to write beautiful city stories and promote the city’s regional culture to highlight the “cultural context” in the city brand so that city culture can be effectively transformed into a city’s brand assets.



Finally, the government should improve urban infrastructure construction and optimize the soft environment through the urban innovation and entrepreneurship mechanism. Cities should seize the opportunity to strengthen urban infrastructure construction. Well-designed infrastructure can enhance the image and charm of a city and attract talent. Moreover, the government should improve the policy innovation and entrepreneurship guidance mechanism, reform incentive measures, innovate the talent innovation mechanism, optimize the investment and innovation environment, break the institutional barriers of urban entrepreneurship and innovation, and build a suitable innovation and entrepreneurship ecology for entrepreneurs. These initiatives are conducive to forming the brand effect of urban talent innovation and entrepreneurship while promoting high-quality and sustainable development of urban brands.




8.3. Limitations and Outlook


This paper constructs a city brand value evaluation index system based on the brand signal theory. However, since the concept of city branding has not been fully unified, the construction of this city brand value index system is still lacking in completeness. Research should strive for more appropriate measurement methods in the future, such as the combination of qualitative and quantitative methods, to accurately measure the city brand value. Furthermore, while considering the spatial spillover effect, this paper has not considered how the brand strength between cities is displayed and whether it will change with economic or geographical distance. This could be further explored in future research to augment the findings of this study.
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Figure 1. Parallel trend test results. Note: (1) Confidence interval of point estimate at 95%; (2) Standard error of clustering to the urban level. 
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Figure 2. Placebo test. 
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Table 1. City brand evaluation index system.
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Level One

	
Level Two

	
Level Three and Four Indicators






	
City brand index

	
Signal generation system

	
Economic level

	
Per capita GDP, per capita retail sales of consumer goods, per capita deposit balance




	
Capital construction level

	
The proportion of fixed assets investment in GDP, number of hospital beds per capita, and road area per capita




	
Science and education level

	
College students, science and technology expenditure in GDP, education expenditure in GDP




	
Geographic conditions

	
Bus and trolley bus passenger volume, road freight volume, population density




	
Signal transmission system

	
Experience communication

	
Annual inbound tourists and annual tourism income in GDP




	
Traditional communication

	
Income from post and telecommunications business




	
Network communication

	
Baidu Search Index
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Table 2. Description of the main variables.






Table 2. Description of the main variables.





	Variable
	Numbers
	Mean
	Standard Deviation
	Min
	Max





	Cbrand
	3 035
	0.572
	0.322
	0.0993
	1.409



	Env
	3 035
	0.0285
	0.0176
	0.0107
	0.111



	Pubcul
	3 011
	7.408
	7.880
	0
	46.49



	forinvest
	2 952
	0.00607
	0.0192
	0
	0.160



	netacess
	3 035
	0.432
	0.456
	0.000172
	6.594







Note: The data source is China Urban Statistical Yearbook and online data capture (such as the Baidu Search Index). The sample period is 2005–2016, and the index was calculated by the authors.
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Table 3. Benchmark regression results.






Table 3. Benchmark regression results.





	
Variable

	
Cbrand




	
(1)

	
(2)

	
(3)

	
(4)

	
(5)






	
     treated  k  ×   time  t    

	
0.100 ***

(0.03)

	
0.098 ***

(0.03)

	
0.099 ***

(0.03)

	
0.097 ***

(0.03)

	
0.100 ***

(0.03)




	
env

	

	
1.266 ***

(0.37)

	
1.183 ***

(0.36)

	
1.178 ***

(0.36)

	
1.044 ***

(0.35)




	
pubcul

	

	

	
0.002 **

(0.00)

	
0.002 **

(0.00)

	
0.001 *

(0.00)




	
forinvest

	

	

	

	
0.352 ***

(0.14)

	
0.340 **

(0.14)




	
netacess

	

	

	

	

	
0.043 ***

(0.01)




	
City Fixed

	
yes

	
Yes

	
yes

	
yes

	
yes




	
Year Fixed

	
yes

	
Yes

	
yes

	
yes

	
yes




	
N

	
3034

	
3034

	
3010

	
2927

	
2927




	
adj_R2

	
0.950

	
0.951

	
0.951

	
0.951

	
0.952








Note: (1) The values in parentheses were clustered to city-level robust standard errors; (2) *, **, *** denote 10%, 5%, and 1% significant levels, respectively.
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Table 4. Robustness test results.
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Variable

	
Counterfactual

	
Lag Regression

	
Replace




	
(1)

	
(2)

	
(3)

	
(4)

	
(5)

	
(6)

	
(7)






	
     treated  k  ×   time  t    

	
0.020

(0.01)

	
0.020

(0.01)

	
0.028

(0.02)

	
0.090 ***

(0.022)

	
0.077 ***

(0.019)

	
0.052 **

(0.016)

	
0.214 **

(0.084)




	
control

	
yes

	
yes

	
yes

	
yes

	
yes

	
yes

	
yes




	
City Fixed

	
yes

	
yes

	
yes

	
yes

	
yes

	
yes

	
yes




	
Year Fixed

	
yes

	
yes

	
yes

	
yes

	
yes

	
yes

	
yes




	
N

	
971

	
971

	
971

	
2681

	
2437

	
2194

	
2926




	
adj_R2

	
0.976

	
0.976

	
0.976

	
0.941

	
0.924

	
0.867

	
0.892








Note: (1) **, *** denote 10%, 5%, and 1% significant levels, respectively.
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Table 5. Instrumental variable method.






Table 5. Instrumental variable method.





	
Variable

	
Phase II




	
(1)

	
(2)






	
     treated  k  ×   time  t    

	
0.207 ***

(0.000)

	
0.211 ***

(0.000)




	
control

	
no

	
yes




	
City Fixed

	
yes

	
yes




	
Year Fixed

	
yes

	
yes




	
Cragg-Donald Wald F statistic

	
812.827

	
744.633




	
DWH

	
31.405

(p = 0.000)

	
29.602

(p = 0.000)




	
N

	
2778

	
2681




	
adj_R2

	
0.942

	
0.945








Note: (1) *** denote 1% significant levels.
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Table 6. Mechanism test.






Table 6. Mechanism test.





	
Variable

	
Cbrand

(2)




	
(1)

	
(2)






	
     treated  k  ×   time  t    

	
0.039 ***

(0.007)

	
−0.019

(0.033)




	
     treated  k  ×   time  t  × clu exp   

	
0.064 **

(0.027)

	




	
     treated  k  ×   time  t  × i n e n v   

	

	
0.125 ***

(0.043)




	
control

	
yes

	
Yes




	
City Fixed

	
yes

	
Yes




	
Year Fixed

	
yes

	
Yes




	
N

	
2927

	
2927




	
adj_R2

	
0.952

	
0.953








Note: (1) **, *** denote 5%, and1% significant levels, respectively.
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Table 7. Heterogeneity analysis.
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Variable

	
Location

	
Size

	
Grade

	
Education




	
(1)

	
(2)

	
(3)

	
(4)

	
(5)

	
(6)

	
(7)

	
(8)






	
     treated  k  ×   time  t    

	
0.098 ***

(0.033)

	
0.085 ***

(0.025)

	
0.092 ***

(0.027)

	
0.020

(0.017)

	
0.044

(0.050)

	
0.074 ***

(0.024)

	
0.024

(0.037)

	
0.058 *

(0.030)




	
control

	
yes

	
yes

	
Yes

	
yes

	
yes

	
yes

	
yes

	
Yes




	
City Fixed

	
yes

	
yes

	
Yes

	
yes

	
yes

	
yes

	
yes

	
Yes




	
Year Fixed

	
yes

	
yes

	
Yes

	
yes

	
yes

	
yes

	
yes

	
Yes




	
N

	
1284

	
1643

	
1727

	
1200

	
132

	
2843

	
156

	
2771




	
adj_R2

	
0.947

	
0.958

	
0.947

	
0.967

	
0.810

	
0.957

	
0.908

	
0.957








Note: (1) *, *** denote 10%, and 1% significant levels, respectively.
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Table 8. Moran’s I value of city brand.
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	Year
	Moran’s I
	Year
	Moran’s I





	2005
	0.157 ***
	2011
	0.181 ***



	2006
	0.188 ***
	2012
	0.239 ***



	2007
	0.198 ***
	2013
	0.176 ***



	2008
	0.266 ***
	2014
	0.142 ***



	2009
	0.311 ***
	2015
	0.114 ***



	2010
	0.308 ***
	2016
	0.104 ***







Note: (1) *** denote 1% significant levels.
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Table 9. Regression results of the spatial Dubin model.
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	Variable
	SDM (1)
	SDM (2)





	   t r e a t e  d k  × t i m  e t    
	0.087 ***
	0.086 ***



	
	(0.03)
	(0.03)



	  β  
	0.102 *
	0.096 *



	
	(0.06)
	(0.06)



	direct effect
	0.088 ***
	0.087 ***



	
	(0.03)
	(0.03)



	indirect effect
	0.097 *
	0.096 *



	
	(0.05)
	(0.05)



	total effect
	0.185 ***
	0.183 ***



	
	(0.05)
	(0.05)



	control
	yes
	yes



	City Fixed
	yes
	yes



	Time Fixed
	yes
	yes



	N
	2927
	2927



	adj_R2
	0.016
	0.019



	Log-likelihood
	3997.6209
	3998.8728







Note: (1) The robust standard error is shown in brackets. (2) *, *** represent significance at levels of 10%, and 1%, respectively. (3) Direct effect refers to the extent to which the explanatory variables in this region affect the explained variables (  c b r a n  d  k t    ) in this region. Total effect refers to the impact of one unit change in explanatory variables in all regions on the explained variables (  c b r a n  d  k t    ) of this region. Indirect effects are the total effects minus the direct effects.
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