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The competitiveness of a city is in the process of competitive development. This study uses the Spatial Dubin Model (SDM) technique to explore the influencing factors and spatial spillover effects of the economic competitiveness of 565 cities in Asia. The study finds that the factor spillover bandwidth affecting the improvement of urban competitiveness is primarily concentrated in the range of 1,000 km. Furthermore, with a maximum elasticity value of roughly 11.6%, a city’s spatial spillover effect is a crucial factor in selecting strategies for enhancing its competitiveness level. Financial services, industrial structure, and human resources all have an influence on the level of urban competitiveness. Therefore, in order to better improve the level of regional urban competitiveness, one is to improve the overall level of factors affecting urban competitiveness and enhance the competitiveness of the city itself; the other is to enhance the flow of factors between regions and make full use of the space of factors Spillover effects enhance the level of regional competitiveness; the third is to enhance the spatial interaction between regions and use the externality of urban competitiveness to achieve an overall improvement in the level of regional competitiveness.
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INTRODUCTION
In the 21st century, with the acceleration of globalization and the rapid development of informatization, the status of cities in global development has become increasingly prominent, and competition among cities in terms of factors and industries has become increasingly fierce. According to the World Urban Outlook (Revision 2018) report of Economic and Social Affairs of the United Nations Secretariat, as the global economic recovery and urbanization process accelerate, 68% of the population is expected to live in cities by 2050 worldwide, and China’s urban population will grow by 255 million. Cities will become the primary living area of human beings, and the competition between cities will gradually depend on the competitiveness levels of cities (Begg, 1999). Therefore, urban competitiveness research has become a hot topic in the fields of economics, urban planning and management, and an increasing number of academic institutions and scholars have joined the ranks of urban competitiveness research. The extent to which a city, or urban region, in reference to other “contending” cities, is able to provide the employment, income, sports and recreational amenities, degree of social coherence, governance, and urban environment to which its current and potential new residents strive (GUCP and competitiveness, 2020). What is the significance of evaluating urban (and, by extension, regional and national) competitiveness? The answer is that competitiveness cannot be improved until it can be quantified. Because cities compete on a regional, national, and global scale, increasing urban competitiveness enhances city productivity, visibility, popularity, attractiveness, and quality of life, as well as regional and national ones (Bruneckiene et al., 2010). It is clear that understanding and identifying the key factors affecting urban competitiveness, combining their comparative advantages and improving the level of comprehensive competitiveness of cities have become urgent tasks for urban development. Urban competitiveness may indicate the degree of urban development and comprehensive strength, which dictate the trajectory of urban growth (Song and Xie, 2021). The study of urban competitiveness may assist the government in strengthening its position and clarifying its direction, allowing it to better understand the genuine situation in each city and design more appropriate programmes. Different cities’ growth plans are now distinct (Cui and Xu, 2021).
The essence of urban competitiveness is the ability to create more value and welfare for the city (Lever and Turok, 1999; Budd and Hirmis, 2004). At the heart of city competition is the search for different ways and means to create, attract, sustain, and use diverse resources, knowledge, ideas, and innovations to support each individual city’s economic growth and, as a result, to strengthen the city’s position in the urban hierarchy both short-term and long-term (Činčikaitė and Meidute-Kavaliauskiene, 2021). The existing research has primarily focused on qualitative analyses of the factors affecting competitiveness. For example, the basic driving forces of urban development include scientific and technological progress, financial capital, ecological environment, culture and the institutional environment were ignored. In recent years, with the promotion of information and technology in urban development, the role of information and technology in cities has risen rapidly, and science and technology innovation centers and central cities of emerging economies are entering the ranks of the most competitive cities (Ni, 2001) (Song and Xie, 2019). Limited by the availability of urban data, there are relatively few quantitative studies on the degree of influence of the above factors on urban competitiveness. There are also few studies on the key elements of urban competitiveness and the spatial spillover effect. There are several ideas that attempt to explain what it takes for cities to be competitive.
The first is the trade base theory of urban competitiveness, which asserts that exports play a key role in defining a city’s competitiveness (Rowthorn, 1999). The second approach to urban competitiveness is the city’s growing returns approach, in which municipal competitiveness and economic success are dependent on the capacity to recruit talented and educated labor, money, and technology (Hoover; 1937, 1948). The third endogenous growth model considers the city to be a knowledge and innovation center. Lucas (2001) and Romer (1990) emphasize the significance of education, learning by doing, and knowledge spillover. Schumpeter (1934) emphasizes the need of profit-making research and development by firms. The fourth is cluster theory is of urban competitiveness. Spatial/geographical proximity is important for positive and mutually reinforcing interactions that result in competitive advantage and innovation among businesses (Porter, 1990; Porter, 1998; Martin and Simmie, 2008). Fifth, there is a cultural model of economic competitiveness in cities; social and cultural systems either encourage or impede city’s growth and development (Martin and Simmie, 2008).
Because of their relative relevance in the process of urban competitiveness, this study utilizes a mix of these theoretical models. In view of this trend, this paper uses the latest spatial econometrics method, the generalized nested space (GNS) model, and economic competitiveness data for 565 sample cities in Asia to analyze their urban competitiveness level. By controlling the spatial autocorrelation of explanatory variables, the impacts of key elements on urban competitiveness are quantitatively analyzed, and the spatial spillover effect is measured. On this basis, relevant policy implications are discussed, and targeted policy recommendations are provided for enhancing urban competitiveness and building urban agglomerations and economic belts. This study takes into consideration previously disregarded scientific and technical factors, making it more measurable.
The following is how the rest of this article is organized: The second section is a brief review of important literature in this area. The third section describes how to create an empirical analysis model and analyze data. The fourth section looks at results for measurement models, along with optimal model selection and robustness test. The fifth section discusses the mechanisms of spatial spillover effect and urban competitiveness. The key findings of the study are discussed in the sixth section.
LITERATURE REVIEW
tSince the concept of urban competitiveness was first proposed, it has received extensive attention from scholars worldwide. The existing literature shows that factors such as the business environment, cultural foundation, infrastructure, technological innovation, and industry type will have an important impact on the competitiveness of cities, countries and regions (Lacka, 2015; Mullen and Marsden, 2015; Krammer, 2017; Chen et al., 2017; Garden and marten, 2005). Moreover, Stefan (2014) study shows that not single, but multiple factors influence the level of urban competitiveness, such as the business environment, infrastructure, human resources, cultural resources, natural resources, and specific regulatory frameworks, namely, the institutional environment. There is a strong correlation between the level of competitiveness of a city and its institutional environment. Factors such as talent, government management, capital, technology and infrastructure have been the main drivers of urban competitiveness of smart cities (Matos et al., 2017; Sycheva et al., 2020). As the flow of factors between cities continues to accelerate, the above mentioned literature has to a certain extent discussed the important factors affecting the level of urban competitiveness but neglected the impact of spatial spillover between cities on the level of urban competitiveness.
With the rapid development of spatial economics and econometrics, the spatial spillover effect of factors between regions has gradually become accepted. In the existing literature, some scholars have explored the spatial spillover of factors between cities, which plays an important role in promoting urban competitiveness. Cohen and Morrison Paul, (2004), Bronzini and Piselli, (2009), Hu and Li (2015), Wang and Ni (2016) and other scholars have shown that infrastructure such as transportation has a spatial spillover effect on regional economic growth and total factor productivity, thus affecting the competitiveness in a region (Gunderson et al., 2017). Fischer et al. (2009) studied the European region and argued that the spatial autocorrelation and spatial spillover of knowledge between regions will affect the competitiveness level of the region through productivity levels; this effect increases with decreasing distance) Capone and Boix (2005) used a nonspatial model and a spatial model to examine concerning several types of Italian tourism local systems (rural systems, artistic cities, tourist districts) in order to assess external economics and territorial networks. In conclusion, higher growth rates are related with the existence of all stages of the tourism filiere in the local network. Unlike infrastructure spillover and knowledge spillover, Wang (2013) used a nonspatial model and a spatial Durbin model to examine the impact of environmental regulation on industrial competitiveness. According to this study, environmental regulation has a significant geographical spillover impact. Foreign direct investment, the number of scientific and technical personnel, and the industrial scale related to environmental regulation all have a significant positive spillover effect on industrial competitiveness. They stimulate regional competition and improves a region’s overall competitiveness. Su et al. (2021) studied the regional spillovers between digital financial technology and urban ecological efficiency using data from 284 Chinese cities from 2008 to 2018. Financial technology and urban ecological efficiency complement one another, with the latter taking precedence. Spatial and temporal heterogeneity characterizes the spatial interaction spillover effect between the two. These findings contribute to the discovery of new regional ecological efficiency drivers and to the development of digital finance and green ecology in tandem.
In contrast to the above studies, the main research object of this paper is the internal region of a country. Some scholars have extended the research object of urban competitiveness to the country level. Luh et al. (2016) studied the impact of trade-related spillover on the industrial competitiveness of China and the Organization for Economic Cooperation and Development (OECD). The authors suggested that trade-related spillovers can both positively and negatively impact the industrial competitiveness of OECD countries. Both trade and trade-related logistics also have an impact on urban competitiveness. Taking the countries along the “New Silk Road Economic Belt” as the research object, Liu et al. (2017) applied dynamic analysis methods and found that the spatial spillover effect of logistical competitiveness plays an important role in improving urban competitiveness. It is clear that the spatial spillover effect between cities or countries is an important factor for enhancing competitiveness.
Hashi and Stojčić (2013) explored how knowledge spillovers created by firms’ innovation efforts influence their industries’ capacity to compete on quality. The study’s findings confirm the link between innovation, quality improvement, and industry market share, and point to numerous forms of spillover that are important for the competitiveness of national industries in EU member states.
The spatial spillover effect between cities can vary, and this effect is largely limited by geospatial distance. In the existing literature, scholars generally suggest that the overflow-concentration area of the factor spatial spillover effect is between 200 and 1,000 km, and the overflow margin of the spatial spillover effect is as great as 3,000 km. For example, Rodríguez-Pose and Crescenzi (2008) proposed the optimal distance for space overflow as 3 h of travel time (approximately 200 km), which is consistent with the conclusion of Yu et al. (2016) regarding the attenuation of agglomeration space in the productive service industry. Taking China as the research object, Wenqing (2013) reported that the spatial spillover of market potential has the greatest impact on the economy for regions within 1,000 km of the provincial capital. When this distance exceeds 3,000 km, the spatial spillover effect is weakened. Gong and Xu, (2017) suggested a high elasticity distance of 1,150 km∼1,650 km for the spatial spillover effect of regional utilization capacity and an effective spillover boundary of 2,450 km. Chiu and Liu (2021) studied urban development and competitiveness in Keelung, a secondary region city. The study reviewed various urban competitiveness assessment methods and indices used in Taiwan and worldwide. Then, a system for measuring urban competitiveness was developed to identify indices of urban growth. The assessment indices were built using FDM and DANP, with expert opinion determining the effects of different dimensions on each other. Using the DEMATEL-based ANP, experts deemed governance, economics, and society dimensions critical to city competitiveness. Xu and Cui (2021), b y looking at data on urban growth from 2010 to 2018, found 16 indicators of urban competitiveness, such as urban GDP and per capita green space area. They then used principal component analysis to figure out which cities were the most competitive in recent years. In addition, the analytic hierarchy method showed that the main factors that make a city competitive are its size and its ability to compete with other cities in the environment. The report looks at how each city is growing and comes up with Shandong Peninsula Blue Economic Zone development countermeasures.
Although many scholars have studied urban competitiveness (Jiang and Shen, 2010; Lember et al., 2011; Ni et al., 2014), existing research still has the three following research gaps. First, the existing research on the factors affecting urban competitiveness is relatively scattered (Ni et al., 2014; Ni and Jie, 2014). Basically, studies on competitiveness have focused on a single dimension. It is difficult to identify which factors simultaneously affect urban competitiveness, and targeted discussions on the improvement of urban competitiveness are rare. Second, the spatial spillover effect is generally studied between cities (Jiang andShen, 2010; Shen and Yang, 2014). Unfortunately, the spatial spillover effects of different factors affecting urban competitiveness have not attracted sufficient attention. Third, the existing literature on urban competitiveness primarily focuses on qualitatively determining which factors affect urban competitiveness, while there are relatively few quantitative studies on urban competitiveness. In view of these shortcomings, this study uses the spatial econometrics method to quantitatively analyze the various factors affecting urban competitiveness and spatial spillover effects. The spillover boundary, within which urban competitiveness is enhanced, is employed to provide targeted policy recommendations for improving urban competitiveness.
MODEL CONSTRUCTION AND INDEX SELECTION
Construction of an Empirical Analysis Model
Elhorst (2014) and Halleck Vega and Elhorst (2015) looked at eight different types of measurement models, including the benchmark OLS model used in the generalized nested space (GNS) model. When certain conditions are met, the GNS model can be gradually reduced to the OLS baseline model, as shown in Figure 1. The GNS can be expressed as:
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where [image: image] is an explanatory variable, [image: image] is a spatial weight matrix, [image: image] is a constant, [image: image] is an explanatory variable matrix, [image: image] is an error term, and [image: image], [image: image], [image: image], [image: image] and [image: image] are parameters to be estimated. When the above five parameters are equal to zero, the GNS is simplified to OLS. These simplification conditions can be found in the report of Elhorst (2014). When modeling specificity, Halleck Vega and Elhorst (2015) suggested setting the model to the GNS form and then selecting the optimal empirical analysis model based on a parameter test. Thus, this paper will establish the following GNS model for an empirical analysis of global urban competitiveness including spatial factors:
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where μ = λWμ+ℇ
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[image: Figure 1]FIGURE 1 | Fitting Chart for Performance in Financial Services and Urban Competitiveness.
In Equation 2, [image: image] is the explanatory variable, that is, the economic competitiveness level of the city, [image: image] is a constant, [image: image] is a spatial weight matrix, [image: image] is an explanatory variable matrix which includes city’s financial services, square term of the financial services, city’s technological innovation capability, city’s industrial system, city’s human capital, [image: image] is an error term, urban demand, city’s business cost, infrastructure index, living environment indicator and [image: image], [image: image], [image: image], [image: image] and [image: image] are parameters to be estimated by the model.
Variable Selection
The explanatory variable of this paper is the level of urban competitiveness. The level of urban competitiveness is the ability of a city to create value and continue to create value in the future. In the short term, this factor represents the scale, speed and efficiency of current value creation. Therefore, the level of urban competitiveness is determined following the method of Peng et al. (2017), based on the economic growth of the city and its comprehensive economic efficiency.
The conditions for promoting urban competitiveness are based on the urban environment, including the soft environment and hard environment. Through the spatial agglomeration of economic entities such as talent and enterprises, the absolute and comparative advantages of the urban industrial system and the competitiveness of the city are determined. Following Peng et al. (2017), this paper selects nine explanatory variables to explore the competitiveness of Asian cities. The first variable is the financial service level of the city (finance), which reflects the city’s ability to mobilize savings and absorb and allocate capital; this factor is based on the bank index and the number of bank branches, and its inverse U-shaped relationship with the level of competitiveness is examined. The second variable is the city’s technological innovation capability (tech), which is the fundamental determinant of new global cities and is determined by the city’s patent index and paper index. The third variable is the city’s industrial system (indust), which is used to reflect the city’s industrial quality and modernization level, specifically based on the number of urban production services and the number of technology companies. The fourth variable is the city’s human capital (psacp), which is the population of the city that can create wealth and value, determined from the size of the labor force, the proportion of inhabitants aged 20–29 years and the university index. The fifth variable is the urban demand (demand) measured by the disposable income of urban residents. The sixth variable is the city’s business cost (business), which is based on the ratio of loan interest rates, tax to GDP, and per capita disposable income to the benchmark hotel price, reflecting the level of corporate income within the city. The seventh variable is the infrastructure index (infrastru), which reflects the basic conditions of the city, based on the city’s shipping convenience, broadband users and aviation convenience. The eighth factor is the living environment indicator (live), reflecting urban life and safety and determined from the city’s PM2.5 and crime rate. It should be noted that this paper takes a square term (fina_squ) for the city’s financial services, reflecting the need for a city’s financial services to develop to a certain extent in order to effectively promote the city’s competitiveness.
To assess the level of urban economic competitiveness and its subindicators, we first conduct a dimensionless indexing process for each specific indicator dataset, and equal weights are added to form a comprehensive index. The formula is
[image: image]
[image: image] represents a composite variable, where k is the number of a specific composite variable. [image: image] represents a specific indicator value that constitutes a composite variable, [image: image] represents the mean of the indicator values for all sample cities that constitute a specific indicator of the composite variable, [image: image] is the variance, and j is equal to 0, 1, 2, n.
Data-Processing Methods
First, all of the indexes are treated as dimensionless. The dimensions of each global city competitiveness indicator differ, and all of the indicator data must be dimensionless. This report primarily adopts four methods: standardization, indexing, the threshold method and the percentage level method.
The standardized calculation formula is [image: image], where [image: image] is the value after [image: image] is converted, [image: image] is the original value, [image: image] is the average value, [image: image] is the variance, and [image: image] is the normalized value.
The calculation formula for the exponential method is [image: image], where [image: image] is the value after [image: image] is converted, [image: image] is the original value, [image: image] is the maximum value, and [image: image] is the index.
The calculation formula for the threshold method is [image: image], where [image: image] is the value after [image: image] is converted, [image: image] is the original value, [image: image] is the maximum sample value, and [image: image] is the minimum sample value.
The calculation formula for the percentage level method is [image: image], where [image: image] is the value after [image: image] is converted, [image: image] is the original value, [image: image] is the number of samples with values smaller than [image: image], and [image: image] is the number of samples with values greater than or equal to [image: image], excluding [image: image].
Next, we calculate the sub competitiveness index. All indexes that have undergone dimensionless treatment are treated by an equal weight addition, and the indexes of competitiveness for each subitem are obtained. The formula is
[image: image]
where [image: image] indicates the competitiveness of each subitem, and [image: image] indicates the indicators included in the sub competitiveness.
We then calculate the comprehensive score of global city competitiveness, resulting in the score data for this article.
The research object in this paper includes 565 cities in Asia with more than 500,000 people. The main data sources are the database of the Center for Urban and Competitive Research of the Chinese Academy of Social Sciences and cross-sectional data from the International Statistical Yearbook 2016.
EMPIRICAL ANALYSIS AND MODEL ROBUSTNESS TEST
Comparison of Estimation Results for Eight Types of Measurement Models and Optimal Model Selection
Halleck Vega and Elhorst (2015) gave a relationship among eight models, including the baseline model OLS and seven spatial econometric models, and suggested that eight different econometric models could be simultaneously estimated in an empirical analysis. The optimal measurement model can then be selected based on the test parameters of the model estimation results. Following this approach, Table 1 shows the estimation results for eight types of measurement models, including the baseline model OLS.
TABLE 1 | Comparison of 8 types of measurement models and the selection of an optimal model.
[image: Table 1]By comparing the results for the reference model OLS and the seven spatial measurement models, the SDM estimation results [image: image] and [image: image] are 0.83 and 0.826, respectively, which are the largest values among all of the models; the error square sum [image: image] is 0.009, which is the smallest among all of the models; and the log-likelihood value is 495.42, which is the largest among all of the models; thus, the SDM for a space-time double fixed effect is the optimal estimation model. Moreover, the LM test rejects SAR and SEM as optimal estimation models at the 1% significance level. Although the SDM for a dual fixed effects of time and space is the optimal measurement model; however, the parameter estimation results given by the different models are highly consistent.
According to the estimation results of the SDM, the quadratic term of the financial service, technological innovation capability, industrial structure, human capital, market demand, business environment, institutional environment, infrastructure and living environment are significant with a significance level of at least 10%, and the effects are positive. Therefore, for the target cities, improvements in the abovementioned factors will promote competitiveness, but the promotion of competitiveness for each target city will differ. Infrastructure, business environment and market demand play a greater role in promoting the competitiveness of the target cities. A point increase in each factor will promote the competitiveness of the target cities by 0.468, 0.357 and 0.269 percentage points, respectively. The human capital level and living environment are the second most influential factors, with elasticity values of 11.2% and 9.6%, respectively. The institutional environment, second financial service item, technological innovation capability and industrial system play relatively small roles in promoting urban competitiveness, with elasticity values of 7.3%, 6.1%, 0.2% and 0.3%, respectively.
As shown in Table 2, The estimation result of the financial service level factor is not significant, but its spatial lag term of −0.25 is negative and significant at the 1% significance level; thus, the financial service level of neighboring cities will be improved, and improvements in the competitiveness of the target city will be impeded. This result arises because the level of financial services is conducive to the normal operation and convenient improvement of urban production and life. Residents tend to choose cities with higher financial service levels for production and life. Similarly, the spatial lags for the business environment and infrastructure are also negative, at −0.34 and −0.28, respectively, with a significance level of at least 10%. Hence, improvements in the business environments of neighboring cities and the quality of their facilities will hinder the competitiveness of the target cities because there is a strong competitive effect between cities. Among the spatial items for all of the variables, only the spatial lag term of human capital is significantly positive, at 0.064; thus, an increase in the human capital level will also enhance the competitiveness level of all cities through spillover effects in Figure 2.
TABLE 2 | SDM estimation results for space-time double fixed effects for different distance thresholds.
[image: Table 2][image: Figure 2]FIGURE 2 | Spatial Attenuation of Neighboring Urban Competitiveness.
It is worth noting that the spatial lag coefficient of the interpreted variable [image: image] is 0.384 and is significant at the 1% significance level. Therefore, improvements in the competitiveness level of neighboring cities have a significant effect on the competitiveness level of the target city. In terms of its promotion strength, except for the investment in the target city’s own infrastructure, the competitiveness level of the city is promoted by this factor more than any other individual factor in the target city. This trend highlights an important opportunity for improving the competitiveness of a city: the competitiveness of the target city can be enhanced by improving the competitiveness of neighboring cities.
Robustness Test
To determine whether the SDM parameter estimation results of the space-time double fixed effect in Table 1 are robust, the distance threshold matrix is used. Keller (2002) found that technology spillovers are localized rather than globalized, and their impact on economic growth is attenuated as the distance increases; this finding is widely used in studies on the boundary of spatial spillover effects. Concerns and lots of references. On this basis, Rodríguez-Pose and Crescenzi (2008) proposed the optimal distance for space overflow as 3 h of travel time (approximately 200 km). This article follows the approach of Jung and López-Bazo (2017), starting at 200 km and performing a regression for each additional 300 km until the parameter estimation results are no longer significant, up to 2,000 km.
It can be seen in the above table that the SDM estimation results for different distance thresholds have a stronger robustness than the SDM estimation results for space-time double fixed effects. First, in addition to the financial service level elements, promotion of the target city’s nine elements, including the second term of its financial services, technological innovation capabilities, industrial structure, human capital, market demand, business environment, institutional environment, infrastructure and living environment will promote the competitiveness of the city. Second, not all elements that promote the competitiveness of neighboring cities will promote the competitiveness of the target cities. For neighboring cities, there are only six influential elements: financial services, industrial structure, human capital, market demand, institutional environment and infrastructure. Increased investment can improve the competitiveness level of target cities through spatial spillover, while increases in secondary financial services, technological innovation, business environment and living environment elements in neighboring cities do not promote the competitiveness of target cities through spatial spillover. Upgrade. Third, the spatial lag coefficient [image: image] of the interpreted variable also has a significant spatial spillover effect, but it is greatly affected by the distance threshold. Specifically, promotion of the competitiveness of the neighboring cities to the level of competitiveness of the target city decreases with increasing distance, with a rapid decline at approximately 950 m, decreasing to −0.999 at 1,400 km, and becoming negligible beyond 1,400 km, as shown in Figure 2.
Fourth, the spatial overflow distance for a partial factor input is greater than that for the urban competitiveness level. When the distance threshold is greater than or equal to 1,700 km, improvements in technological innovation capability and market demand in neighboring cities will become a hindrance to the competitiveness of the target cities. Improvements in the infrastructure level of a neighboring city change from hindering to promoting the target city’s competitiveness level. Increases in the quadratic term of the level of financial services and institutional environment always promote the competitiveness of the target cities, while improvements in financial services, industrial structure and living environment in neighboring cities always inhibit the competitiveness of the target cities.
INDIRECT EFFECTS AND THEIR MECHANISM OF ACTION
Spatial Spillover Effect and Its Mechanism
Elhorst (2014) noted that when investigating the spatial spillover effect between regions, it is necessary to investigate the feedback effect between regions. By calculating the direct, indirect and total effects, including the reflux effect between regions, one can accurately analyze the spatial spillover effects between regions. Therefore, this paper will analyze the factors affecting the competitiveness of the target city by calculating the direct, indirect and total effects. Table 3 shows the direct, indirect and total effects of different factors for different distance thresholds.
TABLE 3 | Direct, indirect and total effect estimates of factor inputs.
[image: Table 3]Table 3 shows that the level of financial services affects the level of urban competitiveness, as well as the quadratic term of the level of financial services, technological innovation capabilities, industrial systems, human capital, local needs, business environment, institutional environment, infrastructure and life environment. The ten input factors, including the target city’s competitiveness level, do not play a significant role in promoting technological innovation ability at 2,000 km; financial services do not have a significant impact on the city’s competitiveness level beyond 1,400 km and will hinder the city’s competitiveness if the threshold exceeds 1,400 km. The other elements significantly promote the competitiveness of the target city within 2000 km. Moreover, consistent with the estimation results presented for the SDM in Table 1, the infrastructure, business environment and market demand have a greater flexibility in enhancing the level of urban competitiveness, with maximum values of 0.518, 0.388 and 0.329, respectively. The elasticity values of the institutional environment, the quadratic term of the level of financial services and life environment are the second largest, with maximum values reaching 0.139, 0.099 and 0.099, respectively. Technological innovation ability, industrial system and human capital have a relatively small elasticity with respect to the target city’s competitiveness level, with maximum values of only 0.005, 0.007 and 0.047, respectively. Figure 3 shows an attenuation of the direct effects of element inputs on the competitiveness of the target city as the distance threshold increases.
[image: Figure 3]FIGURE 3 | Spatial Attenuation Chart for Direct and Indirect Effects of Urban Factor Inputs.
In contrast to the direct impact of elements on the competitiveness level of the target city, not all elements have a significant indirect effect. Among the 10 elements, only the financial service level, industrial system, human capital, local needs, institutional environment and infrastructure had a significant indirect effect on the target city’s competitiveness level, while the quadratic term of the level of financial services, technology innovation, business environment and living environment had no significant indirect effect. The six elements with a significant spatial spillover effect can be divided into two categories. The first category includes the market demand, institutional environment, human capital and industrial structure, which have a positive spatial spillover effect over a range of 1,400 km; the spatial spillover effect elasticity value of the institutional environment, human capital, market demand and industrial structure increased from 0.093, 0.054, 0.087, and 0.007 to 0.645, 0.113, 0.544 and 0.037, respectively. As the distance threshold increases, the spatial spillover effect of human capital decreases. The second category includes financial services and infrastructure, with a geographic threshold of 1,400 km; the negative spatial spillover effect of these factors gradually increases with increasing distance, and the elasticity values gradually decrease from −0.11 and −0.35 to −0.82 and −0.712, respectively. In addition, the negative spatial spillover effect of financial services is larger, and the infrastructure only has a positive spatial spillover effect within 300 km. Figure 2 shows the attenuation of the indirect effect of elements affecting the competitiveness level of the target city with an increasing distance threshold.
In terms of the total effect, the threshold range of the promotion effect of competitiveness level for the target cities is equivalent to that of the indirect effects. For a geographical range of 1,400 km, technological innovation, industrial structure, human capital, market demand, institutional environment and living environment all have a significant positive total effect, with maximum elasticity values of 0.081, 0.062, 0.199, 0.873, 0.784, and 0.284, respectively. The financial service level shows a negative total effect for a range of 1,400 km, with a maximum value of −0.91. The elasticity value of the quadratic term of the level of financial services is only 0.822 for a distance threshold of 800 km, and the elasticity values of the business environment and infrastructure are only 0.309 and 0.471, respectively, within 200 km.
The Mechanism of Urban Competitiveness Improvement
Thus far, we have quantitatively analyzed the indirect effect of different factors with a focus on the factors, and we can see that the spatial spillover effect existing between cities can indeed promote the competitiveness level of the target city. Next, this paper will discuss the promotion spatial spillover effect obtained for cities on the improvement of urban competitiveness with a focus on the cities. Specifically, we calculate the spatial spillover effect for each city and apply it as a variable influencing the urban competitiveness level with other influential parameters, with the help of benchmark OLS regression; we then perform a quantitative analysis of the spatial spillover effect on the competitiveness of the target city. The regression results of the benchmark OLS model are shown in Table 4.
TABLE 4 | Spatial spillover effect and its mechanism in cities (同上).
[image: Table 4]Table 4 shows that the spatial spillover effect on a city is regarded as an element input to promote the city’s competitiveness, and the benchmark regression is conducted while including other factors affecting urban competitiveness. Within the range threshold of 200–2,000 km, all of the regression [image: image]and [image: image] values are greater than 0.8, and the squared error sum is 0.012. Moreover, the results of the Durbin-Watson test are all close to 2; thus, there is no significant collinearity between variables. Therefore, the results of the OLS parameter estimation of the benchmark model are acceptable.
The results in Table 4 show that the spatial spillover effect for target cities within 200–2,000 km has a significant impact on urban competitiveness, with a maximum elasticity value of 0.116 at 200 km; this effect is equal to the effect of the quadratic term of the level of financial services, the institutional environment and the living environment and greater than the effect of science and technology innovation ability and human capital on urban competitiveness. Within the range of 200–1,200 km, the competitiveness level of the target city is improved, but the competitiveness is hindered beyond 2,000 km. In terms of the magnitude of its promotion effect, the spatial spillover effect between cities within 800 km is highly elastic and promotes urban competitiveness; for distances of 800–1,100 km, rapid attenuation occurs. A positive spatial spillover effect for cities is observed until a distance of 1,200 km is reached, beyond which the effect on the competitiveness level of target cities is reduced to zero. Thus, the distance threshold obtained in this work for the city spatial spillover effect on the urban competitiveness level is basically consistent with the findings of Yu et al. (2016), who reported a production efficiency space attenuation threshold for the clustering of producer services. However, our threshold is smaller than those reported by Gong and Xu, (2017), who reported an elasticity space area of 1,150 km–1,650 km for regional externalities, and Shao and Su (2017), who argued that the overflow effective boundary for the production efficiency of a global value chain is 1,900 km. This result provides us with a useful reference for the hinterland area of urban agglomeration; namely, the hinterland area of urban agglomeration should be controlled within 1,000 km and should not exceed 1,200 km if possible, in order to ensure that cities within the urban agglomeration can make full use of the spatial spillover effect to improve their competitiveness.
For a distance threshold of 200–2,000 km, improvements in the nine elements, including the quadratic term of the level of financial services, science and technology innovation ability, industrial system, human capital, local demand, business environment, institutional environment, infrastructure and living environment, can significantly promote the urban competitiveness level, with maximum elasticity values of 0.111, 0.003, 0.006, 0.029, 0.338, 0.334, 0.089, 0.512 and 0.118, respectively. However, the level of financial services hinders the improvement of the target city’s competitiveness, with a maximum elasticity of 0.489.
CONCLUSION
The level of urban competitiveness is the basis for attracting resources and factors, improving urban resilience, and realizing sustainable and rapid urban development. Especially since the outbreak of the new crown pneumonia at the end of 2019, cities that are more resilient and attract more resources and factors have a strong level of economic competitiveness, so that they can quickly resume production and achieve economic development. Anyway, they have fallen into a recession in economic development. Reshape the spatial pattern of Asian cities. Therefore, it is particularly important to quantitatively analyze the influencing factors of urban competitiveness and its impact.
Based on the spatial perspective, this paper uses the SDM method to study the level of economic competitiveness of 565 Asian cities and their spatial spillover effects. The results show that first, the improvement of technological innovation capabilities, industrial system, human capital and other factors will significantly improve the level of economic competitiveness of the city; second, the four factors of industrial structure, human capital, market demand and institutional environment can not only directly improve The level of urban competitiveness will also enhance the level of urban competitiveness through spatial spillover effects; third, the spatial spillover effects of elements have spillover boundaries, and the spillover boundaries of elements are concentrated within a range of 1,400 km. Fourth, the spatial spillover effect of urban economic competitiveness is concentrated in the range of 1,000 km, and the maximum elasticity value is 0.116. Exceeding the spillover boundary will hinder urban competition.
Through the above research, many important enlightenments can be obtained. One is the need to pay attention to the accumulation of factors and the improvement of factor levels in urban development to enhance the level of urban economic competitiveness. The second is to remove barriers to the flow of factors between cities, enhance the mobility of factors between regions, and make full use of the spatial spillover effects of factors to enhance the level of economic competitiveness of cities; third, make reasonable planning and take measures within the radiation range of spatial spillover effects. The multi-center strategy makes full use of the spatial spillover effects of economic competitiveness between cities to achieve an overall improvement in the competitiveness of regional cities.
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» and * indicate statistical significance at the 1%, 5%, and 10% sioniicance levels, respeciively, and the i-slalistic of the parameler estinales is given in .
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fl. In addition, cius to the fimited size of the fable, only two significant digits after the decimal point ane given.

and *indicate statistical significance at 1%, 5%, and 10%, respectively; t-statistics for parameter estimates are given n (, and p values for the parameter estimates are given in
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and *are significant at the 1%, 5% and 10% significance levels, respectively. The t-statistics of the parameter estimations are given in (, and the parameters ofthe optimal model can
be compared upon request fo the author. In addition, we give only two sianilicant digits after the decimal point due o the kmited lable size.
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