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Abstract

:

Quantitative identification of the location of cultural and creative industries has always been an important issue in the study of micro-locations in human geography. However, most of the previous studies on the location of cultural and creative industries focused on the macro description of the existing cultural and creative industry and lacked quantitative identification of micro-locations suitable for cultivating and developing cultural and creative industries. Therefore, based on the relevant location theory of cultural and creative industries, the urban creative field strength and its quantitative model are proposed. From the perspective of the built environment, 500 m × 500 m grids were established as analysis units based on multi-source data, including society, economy and geography data, using the geographic information system (GIS) analysis technology and spatial entropy weight overlay method to describe and visualize the micro-locations of urban cultural and creative industries. Based on the empirical study in Hangzhou, the following can be concluded: (1) the study method of “single index measurement–entropy method weighting–space weighted summation–hot spot analysis” constructed can quantitatively identify the micro-location of urban cultural and creative industries. It proves that the research framework proposed is scientifically valid. (2) The overall field strength of the creative field in Hangzhou has a circular structure with multiple centers, gradually decreasing outward from the main urban area of Hangzhou, with the sub-centers of the creative field scattered around the core urban area. The most suitable location for the cultivation and development of cultural and creative industries in Hangzhou is located in Wensan District as the core area, which includes Wensan Road, Xueyuan Road, Wulin Square, Hangzhou Future City-Xixi Wetland, etc. (3) The location around the provincial/city/district government land is the core area of creative field strength, which is more suitable for the development of cultural and creative industries. The farther from the core area, the smaller the creative field strength is, and the more obvious the attenuation of distance is.
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1. Introduction


Since the 1990s, cultural and creative industries have emerged and flourished in developed countries, such as the United Kingdom and the United States, and their advantages, such as high added value and strong competitiveness, have gradually attracted the attention of many countries and regions around the world [1]. Some major cities in China have just stepped into the post-industrialization stage, and cultural and creative industries have become the engines of cities’ industrial transformation and new economic growth. The cultural and creative industries in Beijing, Shanghai, Guangzhou, Shenzhen, Hangzhou, Chengdu, Xi’an and other cities have gained global attention under the dual catalysis of government policies and profound heritage [2]. Currently, there is no unified definition of cultural and creative industries in China. With reference to the academic definition of cultural and creative industries [3,4,5], Hangzhou defines eight key industries of cultural and creative industries, including the information service industry, animation and game industry, design service industry, modern media industry, art industry, education and training industry, cultural leisure tourism industry, cultural exhibition industry, etc. Compared with Western countries, the definition of Hangzhou is more inclusive, which is also the classification standard of cultural and creative industries recognized in this paper. According to statistics, as early as 2016, the added value of Hangzhou’s cultural and creative industries was CNY 254.168 billion, accounting for 23.0% of the city’s GDP [6]. However, while the cultural and creative industries are developing rapidly, some creative enterprises and creative industry parks have insufficient development time due to the problem of site selection in the initial stage. Meanwhile, new creative enterprises entering the market face the challenge of site selection. Therefore, the location, location factors and location adjustment of cultural and creative industries have become important and difficult issues for Chinese academia and city governments [2,7].



The location theory study of cultural and creative industries originated in Western countries. Florida [8,9] first proposed the creative class theory and the “3T” hypothesis (Talent, Technology, Tolerance) and believed that a tolerant, open and diverse area can attract “continuous” creative class and attract high-tech technology industry agglomeration and ultimately promote the development of regional creative industries. However, the creative class theory is still subject to many doubts, and the criticism is mainly concentrated on two aspects: first, the creative class theory is very weak in model construction and economic analysis; second, its theoretical origin is not new, and it is based on endogenous growth theory [10,11]. Subsequently, Glaeser [10] put forward the “3S” theory based on the “3T” hypothesis, namely sunshine, skill and urban sprawl, emphasizing the influence of the regional environment on the cultural and creative industries; Scott [11] studied the relationship network between companies, individuals and specialized sectors in the creative field from the urban and regional scales and proposed creative field theory. He emphasized the importance of institutional atmospheres, such as innovation scenarios, learning regions and regional innovation systems, to the agglomeration of innovative elements. These theories laid the foundation for empirical analysis of the location of cultural and creative industries. Since then, a large number of scholars have analyzed the location factors of cultural and creative industries in Western developed countries from different perspectives, such as professional labor market [12], infrastructure [13], communication infrastructure and convenience [14], favorable institutional environment [15], open social background [16] and local characteristics [17,18].



It is worth noting that some scholars have tried to construct a cultural and creative industry location model in developing countries [19] or non-metropolitan areas [20,21] and further improve the location model of cultural and creative industry in different location and scale contexts. In particular, Fahmi [19] took Indonesia as a sample and found that human capital, economic conditions, formal and informal network building capabilities and infrastructure are the main factors affecting the location of cultural and creative industries in developing countries, and emerging creative industries are not restricted by the local market and require different policy support for traditional cultural industries. This study has important implications for related study in China. However, most studies on the location of cultural and creative industries in China rely on the “diamond model” to explore the influencing factors and agglomeration characteristics of cultural and creative industries [22]. It is believed that the concentration of creative talent, population density and invention patents all play an important role in the location selection of cultural and creative industries. Many scholars believe that the agglomeration of cultural and creative industries in the province is easily affected by factors such as infrastructure, governance (institution), market and soft factors (environment and tolerance) [23]. In addition, the locality and rootedness of the cultural and creative industries are strong. In other words, non-trade connections, cultural traditions and social environment also have important influences [24]. This requires that the location analysis of cultural and creative industries should not only start from the macro-location but should pay attention to the micro-location interpretation from the perspective of structuralism and humanism [25].



Through a comprehensive analysis of the existing study, we found that the previous creative industry location theories were a complete narrative of the location factors affecting the development of the creative industry from a macro perspective [26]. However, no actionable quantitative scheme is provided that can link the theoretical analysis with a micro-empirical test. In addition, the previous literature is still limited to study the distribution and location influencing factors of cultural and creative industries at the scales of large regions [27,28], cities [29] or districts [30,31] and cannot guide the location selection of cultural and creative enterprises at the micro level. Therefore, it is necessary for us to propose an identification model and quantification scheme for the micro-location of cultural and creative industries so as to clearly show on a map which locations are suitable for the distribution and sustainable development of cultural and creative industries.



In this paper, we first construct a micro-location identification model based on the macro-theoretical achievements of creative location and the built environment. Second, using geographic information system (GIS) analysis technology and spatial entropy weight overlay methodology, according to the study path of “single index measurement–entropy method weighting–spatial weighted summation–hot spot analysis”, quantitative analysis and visualization of cultural and creative industries micro-location, we aim to (1) scientifically design a study framework (methodology) to quantitatively measure the creative field strength of the cultural and creative industries and provide suitable tools for the micro-site selection of the cultural and creative industries, and (2) take the nine districts of Hangzhou as an example to effectively evaluate the spatial pattern and hotspot characteristics of micro-locations of cultural and creative industries in metropolitan areas. The study is divided into five parts. After the introduction, Section 2 provides a theoretical analysis and modeling framework for the location of the cultural and creative industries. Section 3 presents the study area and data sources. Section 4 analyzes the results from empirical applications. Section 5 and Section 6 outline the discussion and conclusions, respectively.




2. Methodology


2.1. The Micro-Location Identification Logic and Evaluation System


Research on micro-locations of cultural and creative industries should focus on the ability of micro-level spatial units to attract and nurture cultural and creative industries, which is the sum of creative location factors that influence cultural and creative industries. Following the concepts of gravitational field and magnetic field in physics, the concept of “creative field” is introduced to assess the ability of a region to attract or cultivate creative industries; i.e., each point in space has a corresponding creative field strength. The stronger the field strength, the more conducive the layout is to cultural and creative industries. How to evaluate the space creative field and identify the micro-location of the creative industry? The key is to comprehensively analyze and evaluate the location influencing factors and space requirements of creative class and creative clusters. The principal theory describing industrial location was proposed by Weber. Weber’s analytical model focuses on three main location factors: transportation, labor and raw materials [32]. Based on this, there are at least four different basic theories that explain the key principles of industrial location, including the maximum income location principle [33], the maximum profit location principle [34], behavioral approaches and location [35], structural approaches and location [36]. With the in-depth development of location theory research, we discovered that resources factor (land, raw materials), capital factor, market factor, institution factor, technology factor and other factors (such as the individual behavior factor, level of economic development and economic structure) gradually enter the industrial location analysis framework [37]. As an emerging industry, the location selection mechanism of cultural and creative industry is significantly affected by factors such as regional development level and local characteristics, and the location factor tends to “soften” [2]. Western scholars tried to put forward hypotheses such as “3T”, creative field, creative class, creative city, etc., to analyze and describe the agglomeration and location characteristics of cultural and creative industries and found that creative talents, technology, tolerance, external production network, policy and urban convenience infrastructure, etc., are the significant location elements.



The cultural and creative industries and the creative class mostly rely on the physical space carrier to gather together. The built urban environment is the space that supports the creative industries, and it is also the physical expression of the macro-abstract location factor. The urban built environment mainly refers to the various buildings and places produced by man-made construction and renovation within city limits [38]. Relevant studies have shown that the urban built environment can affect the daily activities of actors, and the social interaction activities of people in the city and the process of interweaving with the built environment will shape regional vitality and innovation [39,40,41]. As a dominant space carrier, the urban built environment includes not only the materiality and spatiality emphasized by the built environment but also social and cultural dimensions [42,43,44]. It is very suitable for the common identification of “hard factor” and “soft factor” of creative industry location. Therefore, micro-observation of the built environment of cultural and creative industries is a favorable perspective to realize the evaluation of creative fields. The built environment of cultural and creative industries is the location that carries creative industry activities, which can meet the needs of knowledge exchange, spillover and acquisition among creative industries [45,46]. At the same time, it provides a space for creative work, living and social activities for the creative class [47]. According to the creative industry theory and “locality” theory [29], and combined with the actual situation of the case, this paper holds that the macro-location factors that are conducive to the formation and development of the cultural and creative industry are mainly urban cultural atmosphere, talent and technological innovation resources, social infrastructure, policy elements, etc. [23]. Through the interaction of macro-location factors, urban space forms creative field, creative class and creative clusters gather in this space under the effect of the creative field and also respond to the creative field. The abstract creative field is expressed at the micro level by the urban environment; that is, it is assigned to the corresponding elements of the urban environment, such as the land use environment, the cultural environment, the arts environment, the scientific research and innovation environment, etc. [48] (Figure 1).



According to the scientificity and measurability of the data, the elements of the built environment are specified and the indicators are selected to identify the micro-location of cultural and creative industries (Table 1). (1) Cultural atmosphere in the city: it reflects the diversity, heterogeneity and tolerance of the city and is an important factor in attracting the creative class. The degree of land use mixture can be used to measure the diversity and vitality of a certain area [49]; the local cultural atmosphere and historical layers are the genes that produce the cultural and creative industries. Cultural protection facilities (cultural heritage), museums, art galleries, theaters and other built environment facilities provide creative talent with informal communication venues that can be used to measure the historical and cultural atmosphere of the city [50,51]. (2) Talents and scientific and technological innovation resources: scientific research institutions gather a large number of highly qualified talents to provide scientific and technological innovation, and talents from social higher education are the main force for promoting innovation [52,53]. The spatial distribution of scientific research institutions and college talents is used as a proxy index. The spatial distribution of scientific research institutes and higher education talents is used as the proxy index. (3) Social infrastructure: the creative class tend to congregate in areas with distinctive leisure and entertainment facilities. First, recreational facilities, such as cafes, bars, clubs and studios, are conducive to the exchange and dissemination of tacit knowledge [54]. Second, the accessibility of resources, such as transportation, education and medical care, is also a factor that influences the creative class. The location of educational resources and medical resources that can provide good educational and medical service facilities for the creative class and their family members is favored by practitioners in the cultural and creative industries, so the distribution of hospitals and schools is another important factor in social infrastructure. Of course, transportation service facilities are the core carrier of business travel for creative class people, including not only urban external transportation (accessibility of airports and high-speed railway stations) but also urban internal transportation (accessibility of subways and bus stops) [55]. (4) Political factor: the influence of institutional elements on innovation is mainly reflected in the government’s talent policy for the creative class and various preferential policies, such as tax breaks for industrial parks. The supportive policies of cultural and creative industries vary from region to region, and this regional difference affects the location selection of cultural and creative enterprises. The first is the creative industry parks promulgated and recognized by the government. Most cultural and creative parks rely on old factories, old buildings, etc., to be restored and transformed. Such industrial parks generally have relatively complete infrastructure, low rent, preferential taxation and talent introduction incentives, etc.; second, there are policies such as income tax preferential policies for certain types of creative enterprises, while the spatial differences of preferential policies within the same city can be ignored [56].




2.2. Technical Route


Based on the clarification of the research context and the considerations of the location of cultural and creative industries, first, a micro-location model of cultural and creative industries and its identification logic was created. Second, data were collected in accordance with the index system and a 500 m × 500 m vector grid was constructed. Then, the Hill number diversity index, buffer analysis, allocation overlay analysis and cost-weighted distance algorithm were used to measure each built environment factor of four location indicators, and, moreover, the single built environment factor was standardized and the entropy weight method was used to determine the weights. Finally, each index was superimposed to obtain the urban creative field strength, and the area with high creative field strength is the micro-location suitable for the layout of cultural and creative industries (Figure 2). It is noteworthy that the evaluation of the creative area in this paper is based on the model operation using 500 m × 500 m vector grid.




2.3. Quantitative Evaluation Method for Micro-Location of Cultural and Creative Industries


2.3.1. Single Index Measurement Method


(1) Hill numbers diversity index. Urban diversification is reflected in the degree of urban land use mixing. The higher the degree of land use mixing, the greater the social and economic benefits of the neighborhood, which promotes the vitality of the neighborhood or city and enables the innovative development of the city or neighborhood. The fine-grained data from POI can be used to reclassify the data from POI according to the urban land use classification criteria and obtain land use information represented by the number of POI [57]. The use of the Hill Numbers Biodiversity Index to measure the degree of urban land use mixing can be used to apply the Entropy Index to study the relationship between land use and the transportation choices of urban residents [58] and the Hill Number Diversity Index derived from it. Jost’s [59] experiments show that data from POI can accurately reflect land use status and quantify the richness of POI at a fine-grained level, using formulas such as:


  Diversity =   (    ∑   i = 1  n   S i q   )   1 /   1 − q      



(1)




where Diversity represents diversity, n is the number of POI species,    S i    is the frequency of occurrence of the i-th POI, q is an order and the value of q reflects the sensitivity of the diversity index to common and rare species. Based on the different values of q, Hill numbers diversity index can reflect the land use mixture from the richness, disorder and degree of aggregation of land use types. When q > 0, the richness is most relevant to the activity of the neighborhood. Therefore, the richness of the POI species is used for correlation calculation and the degree of land use mixture is measured [60]. When q = 0, the diversity index is for all species. It reflects the number of different types of land use or POI in a particular area, and the formula is:


  Diversity =   ∑  i n   S i 0   



(2)







(2) Cost-weighted removal algorithm. The ArcGIS10.2 software uses a spatial analysis function whose shortest path is used to calculate the shortest weighted distance from each raster to a target raster based on the raster data, which is called the “cost-weighted distance algorithm”. The purpose of this method is to abstract the raster data into the structure of the graph and calculate it first to obtain the cost raster graph and divide the study area into a raster image with a certain accuracy of orthogonal rasters. The attribute value of each raster represents its cost. The article shows the degree of time consumption [61].



(3) Buffer analysis and allocation overlay, that is, using the buffer tool of ArcGIS10.2 software to draw the buffer and allocate the buffer value according to the distance to the site factor, mainly measuring the ability of the site factor to affect the radiation of the environment. The overlay assignment is the first assignment of the factors affecting the site factor, and then using the ArcGIS10.2 software for the overlay analysis.



In addition, due to the hierarchical nature of built environment elements, such as cultural conservation units, museums, scientific research institutions, schools and hospitals, we assign different weights and then add them together for calculation. The evaluation criteria for each single index are given below (Table 2).




2.3.2. Standardization and Weight Determination of Each Indicator


The dimension of each index in the micro-location index system of cultural and creative industries is not uniform, and indicators need to be standardized to eliminate the influence of the dimension. The original data can be processed by using the range standardization method. Equations are as follows:


    X ′   i j   =    X  i j   − m i n  X  i j     /   m a x  X  i j   − m i n  X  i j      



(3)






   e j  = − k   ∑   i = 1  m  (  Y  i j   ∗ l n  X  i j   )  



(4)






   Y  i j   =   X ′   i j   /   ∑   i = 1  m    X ′   i j   ;   k = 1 / l n m  



(5)






   w j  =   1 −  e j    /   ∑   j = 1  n    1 −  e j     



(6)







The   m a x  X  i j     and   m i n  X  i j     are the maximum and minimum values of the index, m is the number of evaluations and n is the index number [62].




2.3.3. Comprehensive Evaluation of Creative Field Strength


Field strength is one of the concepts of physics. In this paper, the creative field strength is used to describe the strength of the ability to generate and promote cultural and creative industrial clusters in different urban locations; that is, the greater the creative field strength, the more suitable for the layout of cultural and creative industries. According to the corresponding measurement method, the individual indicators produce a 500 m × 500 m grid layer with calculation results. After standardizing the data and using the entropy weighting method to determine the weights, the raster calculator of ArcGIS 10.2 software was used to overlay the indicators and calculate creative field strength of the city based on the raster scale. The comprehensive calculation formula for the creative field strength is as follows:


  S i = ∑ b 1 x i 1 + b 2 x i 2 + ⋯ + b j x i j  



(7)







Among them,     S i   is the integrated value of each geographical unit (500 m × 500 m grid); the score of the j-th measure index in the i-th geographical unit; the weight of the j-th indicator; the larger the   S i   value, the higher the score of the geographical unit, and, the greater the creative field strength, the more favorable it is for the layout of cultural and creative industries [63]




2.3.4. Local Hot and Cold Analysis of Location Value of Urban Cultural and Creative Industries


The localized Getis-Ord G-index method can measure the regional agglomeration of high and low values, and this method can be used to measure the distribution of hot and cold regions of creative field strength [64] and analyzes whether the areas with high creative field strength have agglomeration and distribution trends. The method of calculating the local spatial autocorrelation G-index of t creative field strength is presented as follows:


   G *   d  =     ∑   i = 1  n  w i j  d  x i     ∑   j = 1  n  x i    



(8)






  Z   G  i *    =   G  i *  − E   G  i *        V a r   G  i *         



(9)







In the formula: respectively, the value of elements is i; j is the average of the elements and represents the spatial weight; n is the total amount of the element if the   Z   G  i *      value is positive and is very significant, indicating that the values around the spatial unit i are relatively large (above average); high-value space agglomeration, on the contrary, indicates that spatial unit i is a low-value space agglomeration.






3. Study Area and Data Sources


3.1. Study Area


Hangzhou, located on the southeast coast, is the central city in the Yangtze River Delta metropolitan area and an important international e-commerce center. Hangzhou has taken a leading position in entering the post-industrial era, led by high-tech industries and supported by modern service industries. The unique regional environment and the status of urban development have laid a solid foundation for the development of Hangzhou’s cultural and creative industries. Hangzhou has successively won the UNESCO Global Creative Cities Network “City of Crafts and Folk Art”, the first set of national-level cultural and technological integration demonstration centers, national digital publishing industry centers and the headquarters of China (Zhejiang) Film and Television Industry International Cooperation Experimental Zone and so on. It has received a series of honorary titles. The research area covers nine urban districts of Hangzhou based on the end of 2016, such as Shangcheng, Xiacheng, Jianggan, Gongshu, Xihu, Binjiang, Xiaoshan, Yuhang and Fuyang (Figure 3).




3.2. Data Sources


Factor data specific to the urban built environment include city data POI, such as art museums, art galleries, theatres, cultural security facilities, museums, university research facilities, cafes, bars, restaurants, elementary and secondary schools, first-third grade hospitals, high-speed rail stations, subway stations, industry, data on the location of parks and other location attributes and other sources of innovative talent data and liquidity. City data POI comes from digital map data, the number of innovative talents can be derived from census data and the transportation road network, public facilities and industrial parks come from various planning atlases.





4. Results


4.1. Single Index Evaluation and Its Spatial Characteristics


4.1.1. Urban Cultural Atmosphere


(1) Activity in the district. Since the degree of land use mix in urban areas is a measure of urban diversification and neighborhood vitality, there are 13 types of POI classification standards with a total of 136,158, including 18,971 food services, 51,982 shopping services, 14,544 living services, 1396 tourism services, 1423 firms, 5.125 financial services, 5440 educational and cultural services, 4497 motor vehicle services, 5214 health care services, 13,668 sports and recreation services, 4329 accommodation services, 6519 transportation facilities and 3050 government services. Due to the overlap of the company’s business activity with other categories of POI, office buildings are considered as a proxy for the company’s business activity.



The point data of POI are imported into ArcGIS 10.2 software and vectorized according to the classification, and the degree of land use mixing is calculated by calculating in a 500 m × 500 m grid; that is, the value of POI richness ranges from 0 to 13, and, the higher the value, the more land is used. The higher the degree of mixing, the better the economic power, which is then classified into five categories using a natural breakpoint method (see Table 2). The five categories of Lower, Low, Medium, High and Higher are assigned scores of 1, 3, 5, 7 and 9 from low to high, respectively. In general, the degree of land use mixing in Hangzhou has clear spatial differentiation characteristics (Figure 4): The areas with a high degree of land use mixture are mainly located in the core area of Hangzhou, and the seats of district governments have the highest degree of land use mixture, showing a gradual decrease from the center to the periphery.



(2) The built environment of art. The built environment of art refers to the places that allow people to appreciate and exchange art. The most representative ones are art galleries, art halls and theaters. The 148 art galleries and theaters with a certain influence in Hangzhou were vectorized in ArcGIS 10.2 software, and their influence area was assigned according to the law of decreasing distance. The farther the value is from the target of art completion, the lower the value is. The areas with relatively strong artistic atmosphere in Hangzhou are mainly located in the core area of Hangzhou (Figure 5).



(3) Cultural built environment. The measurement indicators are old cultural relics and old buildings with historical, artistic and scientific value in various museums and cultural protection institutions in Hangzhou. There are 54 museums in Hangzhou, including 38 state museums and 16 non-state museums. Cultural relic protection institutions are divided into three categories: national level, provincial level and municipal level. The extent and intensity of the influence of the various museums and relic protection institutions vary. Accordingly, weights are established to divide the affected areas. The results show that the area with strong cultural atmosphere in Hangzhou is concentrated in the Provincial Cultural Relics Bureau and gradually spreads to Wulin Square, Nanshan Road and Fengqi Road (Figure 6).




4.1.2. Talent and Technology Innovation Resources


	(1)

	
Research and innovation environment. There are a total of 58 colleges and universities in Hangzhou. Based on the different impacts on the innovation environment, it can be divided into three categories: elite universities, normal universities and technical colleges. Among them, Zhejiang University and China Academy of Art have the most influence on cultural and creative industries, while technical colleges have the least influence on cultural and creative industries. The results show that the urban core area is still a region where the resources of higher education institutions are concentrated, while Xiasha Higher Education Park, Binjiang District and Xihu District have good higher education resources, although Xiaoshan District and Yuhang District also have tertiary institutions. However, the technical colleges are less supportive of the cultural and creative industries.




	(2)

	
Innovative talent environment. The education level data of Hangzhou population comes from the actual population survey data of Hangzhou Public Security Bureau in December 2016. According to the actual needs of the development of the cultural and creative industries, combined with the reliability and availability of statistical data, the “innovative talents” refer to the urban resident population with a bachelor’s degree or above and under the age of 60. According to calculations, at the end of 2016, the number of innovative talents in Hangzhou was 813,500, accounting for 12.72% of the total population. The scale of innovative talents in Xihu is the largest, with 210,700 people; the scale of innovative talents in Binjiang is 125,500, accounting for 38.12% of the population of Binjiang, ranking first in the nine districts. In general, the talent scale in the outer areas of the city is relatively small, mainly involving Xiaoshan and Fuyang (Figure 7).








4.1.3. Social Infrastructure


	(1)

	
Environment of educational and medical institutions. Regional innovation originates from the innovation of creative people. In addition to a comfortable and convenient working and entertainment environment, the factors that attract creative people also require good educational and medical facilities and take into account the spatial distribution of primary and secondary schools and hospitals in Hangzhou. The educational and medical conditions and resources of each region are allocated according to the level of schools and hospitals. In general, the core area still has sufficient educational and medical resources, but the outlying districts also have abundant educational and medical facilities (Figure 8).




	(2)

	
Environment of transportation facilities. By the end of 2016, the total length of highways in Hangzhou was 16306.07 km and the highway density was 98.25 km/100 km2, of which 632.04 km are expressways (including 489.47 km of national expressways), 831.95 km are first-class roads, 1614.68 km are second-class roads, 1108.44 km are third-class roads and 7265.64 km are fourth-class roads. Hangzhou has Hangzhou City Railway Station (first class), Hangzhou East Station (special station) and Hangzhou South Station (main station). Xiaoshan International Airport is one of the ten largest airports in China. In general, the transportation facilities in Hangzhou are excellent, and the transportation network has significant advantages. In conjunction with the definition of external traffic in this article, the land transportation method is selected as the analysis basis and reasoning for the time cost. According to the “Highway Engineering Technical Standards of the People’s Republic of China (JTGB-2003)”, in conjunction with the density of the road network and the quality of the road network in Hangzhou, the actual operating speeds are set at 100 km/h for highways, 80 km/h for first class roads, 70 km for second class roads, 40 km/h for third class roads and 20 km/h for minor roads and other roads (Table 3) [65]. Using ArcGIS 10.2 software spatial analysis, where the different road classes were mapped to the spatial distance analysis model, the travel time of each grid cell to the high-speed railway station was calculated (Figure 9). Basically, it can be seen that, the farther away from the high-speed rail station, the longer the distance to the station. As of 2016, there are three subway lines in Hangzhou, namely lines 1, 2 and 4, all of which use the subway system. There are 68 stations and a total of 93.7 km of operation. As an environmentally friendly and convenient public transportation system, the MTR is a good choice for creative people who do not drive. As the MTR is a daily transportation system, the effective range is within 4 km. Below that, the maximum impact intensity is within 1 km. Using the ArcGIS 10.2 software buffer tool, the route of the Hangzhou subway is shown in Figure 10.







	(3)

	
Recreational facility environment. Creative people have high demands on their working, living and entertainment facilities. A comfortable and pleasant environment is conducive for creative people to relax and find creative inspiration. Cafes, bars, leisure clubs, gyms and restaurants provide creative people with a good space for leisure and communication. Such POI data are processed and statistically analyzed in a 500 m × 500 m vector grid and evaluated and assigned according to the number of POIs included in the grid. The results show that recreational facilities are concentrated in the core area, with Wulin Square, Fengqi Street and Ding’an Street having the highest concentration of recreational facilities along the subway lines and decreasing outward in a circular structure. The peripheral districts and urban recreation facilities are located in the areas where their government agencies are located (Figure 11).








4.1.4. Policy Support


The industrial park is very important for the development of cultural and creative industries, especially for newly established cultural and creative enterprises. Hangzhou Industrial Park includes Hangzhou Hi-tech Industrial Development Zone, Hangzhou Economic and Technological Development Zone, Xiaoshan Economic and Technological Development Zone, Qianjiang Economic Development Zone, Lin’an Economic Development Zone, Fuyang Economic Development Zone and Yuhang Economic Development Zone, and we consider not only the national parks mentioned above but also the industrial clusters supported by the provinces and cities, such as Fuyu Science & Technology City, Dajiang East Industrial Cluster and Linjiang Industrial Park (Figure 12).





4.2. Comprehensive Identification of Micro-Locations of Cultural and Creative Industries in Hangzhou


	(1)

	
The creative field strength in Hangzhou presents a “core–periphery” circle structure, gradually decreasing from the central city to the outside, but there are also some secondary creative field centers in the periphery (Figure 13). The area with the highest creative field strength is located in Wensan Block and Wulin Square Block, starting from Qingchun Square Block in the east, South Song Dynasty Royal Street–Wushan Square Block in the south, Baochu Road–Nanshan Road in the west and the Gongchen Bridge section of Beijing–Hangzhou Grand Canal in the north. This area is the core area of Hangzhou, with great historical and cultural accumulation, a diversified urban environment, and relatively complete support facilities, such as transportation, education and medical care. It is the most suitable micro-location for cultural and creative industries. The area with the second largest creative field strength includes Zhejiang University Zijingang Campus-Xixi Block, Xiasha Higher Education Park, Binjiang High-Tech Industrial Development Zone, Xiaoshan Economic and Technological Development Zone, Zhuantangzhi Jiang National Tourist Resort and other areas. Binjiang High-tech Industrial Development Zone and the surrounding areas have a good innovation environment and convenient transportation. However, the emerging industries around Hangzhou Economic and Technology Development Zone have a weak base, mainly relying on the introduction of technology-based enterprises, and the supporting facilities in the surrounding areas are insufficient, which is not attractive to creative enterprises. Future Science & Technology City is located in the northwestern part of Hangzhou. With the Xixi campus of Zhejiang College and Alibaba Industrial Park, it has strong innovation and development advantages, but there is still a problem with poor transportation access. The future opening of subway lines will improve the external traffic conditions to a certain extent and further expand the innovation advantages. In addition, the Dajiangdong Industrial Cluster, Linjiang Industrial Park, Yuhang Economic and Technological Development Zone, etc., industrial parks, which are strongly supported by the government, have obvious institutional advantages and have the potential to develop innovative industries. However, the transportation and development conditions still need to be improved.




	(2)

	
The location around the provincial/city/district government land is the core area of creative field strength. The research results show that the area with high creative field strength with Wensan Road and Wulin Square as the core is also the area where the provincial and city government is located. Creative field strength outside the core area is obviously weaker. In Yuhang, Fuyang and other districts, areas with high creative field strength are located around the district government land. The spatial infrastructure and supporting facilities and the level of economic development in these areas are relatively well developed, which plays an important role in promoting creative field strength. From the perspective of Hangzhou’s spatial system, creative field strength shows an obvious weakening of distance; that is, the closer the district center is to the city center, the higher the creative field strength is and the more suitable it is for the development of cultural and creative industries; the farther the district center is from the central city, the lower the creative field strength is.




	(3)

	
The areas with a high creative field strength in different districts have significantly different area (Figure 14). The location corresponding to the creative field strength in each of the nine districts under the jurisdiction of Hangzhou City is extracted according to the five levels and the corresponding area is calculated. In general, Xihu and Jianggan are the two areas with the largest areas, which have a high creative field strength and more. Fuyang, Xiaoshan and Yuhang do not have high or higher area of creative field strength. Among them, the areas with the highest creative field strength are only in Xihu, Jianggan, Shangcheng, Gongshu and Binjiang and Xihu. Jianggan and Shangcheng have the largest area with the highest creative field strength, 22.75 km2, 15.50 km2 and 9.25 km2, respectively. This shows that Yuhang, Fuyang and Xiaoshan, as new districts, are weak in innovation and suffer from insufficient innovation aura in the core area.








4.3. Identification of Hot and Cold Areas of the Creative Field in the Core Urban Area of Hangzhou


The assessment of Hangzhou’s creative field strength has shown that the areas with high creative field strength are mainly located in the central city. In order to better understand the micro-location of cultural and creative industries, we further investigate the distribution of hot spots and cold spots areas of Hangzhou creative field strength, relying on the ArcGIS 10.2 software Getis-Ord Gi* tool to analyze the high and low value agglomeration areas of urban creative field strength in downtown and generate hot spots (high value agglomeration areas) and cold spot areas (low value agglomeration areas), as shown in Figure 15. The results show that: (1) the core area of Hangzhou exhibits a spatial pattern with high-value agglomeration at the core and low-value agglomeration at the periphery. The high-value agglomeration areas are distributed around West Lake and are enclosed by Shangcheng, Xiacheng, Xihu, Gongshu, Binjiang and Jianggan. This area is a meeting place for creative talents, strong historical and cultural atmosphere and innovative enterprises. There are Hangzhou Traditional Higher Education Park, Bainaohui Software Park, Qinghefang and other historical and cultural blocks suitable for the development of cultural and creative industries. It forms a cultural and creative circle around West Lake, which is a “fertile ground” for the development of fashion design, cultural and creative finance, art, entertainment and other industries. (2) The Cold Spot area surrounds the Hot Spot area and is located on the edge of the core area. Mainly located in Xiaoshan, they have only recently merged with Hangzhou municipality, and their economic basis and innovation environment are relatively weak. In recent years, the Hangzhou government has been actively developing the Dajiangdong Industrial Cluster and Yuhang Dream Town, and “new hot spots” may appear in the future.





5. Discussion


5.1. The Combined Influence of the Historical and Cultural Layers and Industrial Planning


Our study on Hangzhou shows that the micro-location (creative field) of Hangzhou’s cultural and creative industries presents a multi-center spatial structure of “One main center + multiple sub-centers”, and the creative space environment in the central city is more conducive to the layout of cultural and creative industries than the surrounding areas. This spatial pattern is mainly attributable to the combined influence of the historical and cultural layers and industrial planning of Hangzhou. On the one hand, Hangzhou is an ancient city with 8000 years of civilization history and 5000 years of city-building history. Meanwhile, there are also a large number of modern old industrial buildings on both sides of Grand Canal in the central city, laying the foundation for the development of Hangzhou’s cultural and creative industries. Since 2000, the central city has become the birthplace of Hangzhou’s cultural and creative industries, attracting a group of creative talents. A large number of old factories and old buildings have been artistically transformed into creative spaces and gradually developed into a cultural and creative industry cluster. This is consistent with a previous study’s point of view [66] that history and culture are the direct driving force for the development of creative industries, and old industrial buildings are good places to nurture cultural and creative industries [67]. On the other hand, the official and industry experts have gradually realized the huge economic value of cultural and creative industries and have used industrial planning policies to build many creative industry parks in the area not away from the central city, such as the High-tech Zone Animation Industry Base, West Lake Digital Entertainment Industrial Park, Zhijiang Cultural and Creative Park, Hangzhou Future City, etc. The creative industry parks planned and constructed under the guidance of the government are more likely to obtain support from financing, taxation, land rent, talent introduction, etc., which is conducive to the development of small cultural and creative enterprises. In addition, there are universities and research institutes, transportation and leisure and entertainment facilities around the Cultural and Creative Industry Park. Therefore, there are many sub-level creative spaces outside the core area.




5.2. Micro-Location and Policy Formulation of Cultural and Creative Industries


We found that the most suitable micro-locations for breeding and development of cultural and creative industries are closely related to the location of the three-level government, such as Hangzhou province/city/district government. The initial stage of urban planning in China is mainly to serve urban economic growth [68] and has not yet shaken off the shackles of the planned economy. Government land generally occupies the key and core position of urban space planning, and its surrounding supporting facilities are very complete. It has unique advantages in employment, residence, medical care, education, transportation, communication, entertainment, etc., and can meet the production, living and consumption of creative talents. It is a “golden location” suitable for the development of cultural and creative industries. Therefore, the creative field strength corresponding to the location of the government is very high. Meanwhile, following the first law of geography, “all things are related, but nearby things are more related than distant things” [69], the farther away from the core area of creative field strength, the less radiation it receives, and the weaker the creative field strength.



According to the empirical results, the areas suitable for the development and cultivation of cultural and creative industries in Hangzhou are relatively strong in the core area, while the creative areas in other parts of the city are relatively weak, which is not conducive to the coordinated development of urban cultural and creative industries. In order to create more micro-locations that meet the space requirements of the cultural and creative industries and avoid the saturation of space carriers and vicious competition, policy-makers and planners should raise greater awareness of the spatial distribution of cultural and creative industries and the creation of local environments. For future planning, three policy implications were highlighted: (i) promoting the construction and improvement of urban transportation network, landscape environment, education and health facilities and related supporting facilities and creating a sustainable and attractive urban space environment; (ii) sorting out the original urban spatial structure and cultural accumulation, cultivating urban spatial diversity and stimulating the vitality of urban creative industries and (iii) implementing appropriate cultural and creative industry development strategies according to different types of regions.




5.3. Methodological Advantages


At present, many studies focus on finding and verifying the factors that affect the distribution of cultural and creative industries. Few studies use models to quantify and evaluate which locations are most suitable for the development of cultural and creative industries. This study first integrates creative industry location theory and clarifies the local environmental factors that affect creative industry and the creative class; second, from the perspective of the built environment, it constructs a cultural and creative industry micro-location (creative field) model. Third, it uses buffer analysis, cost-weighted analysis and other geographic information system analysis techniques, as well as overlay analysis with spatial entropy weights, to describe and visualize the micro-location of urban cultural and creative industries at the grid scale.



Different from previous studies, this study constructs a bridge linking macro theory and micro spatial measurement. Taking the grid as the study unit has its own technical complexity compared with the study units, such as provinces/cities/districts, and it is also necessary for the study topic because, ultimately, each grid in the urban space has its own creative field strength. It is worth noting that we compare the research with the existing research and find that the micro-location pattern of the cultural and creative industries is consistent with the spatial distribution of the actual cultural and creative industries [70]. This shows that the research framework we proposed is scientifically valid.




5.4. Research Limitations and Future Directions


The study has some limitations to be further improved. First, the influencing factors of the micro-location of cultural and creative industries are complex to a certain extent, and some information may be lost in the process from theoretical construction to quantitative test. For example, we did not account for the land rent factor in the model. Lianjia (http://www.Lianjia.com/) (accessed on 1 January 2019) and other similar housing agent platforms include rich information on housing prices about all communities, These factors can be incorporated to reflect land rent in future work [71]. Second, we use a large amount of POI data to measure the creative environment. A large amount of point data can accurately describe the location of the business unit, but it ignores the detailed information, such as the size, internal environment and performance of the business unit. In the future, we can consider using big data mining technology to improve the richness and accuracy of data information and then more accurately identify the micro-location of cultural and creative industries. Third, in future research, the urban built environment data of different times can be used to carry out more in-depth research, observe the evolution trend of cultural and creative industry micro-location in space and time and analyze the development mechanism of micro-location from the perspective of evolutionary economic geography.





6. Conclusions


The spatial location of cultural and creative enterprises will affect the economic benefits of creative industries, which is an urgent issue in China and the world. In this study, we constructed a micro-location identification model for cultural and creative industries and applied it to the urban area of Hangzhou, China. The study showed that:




	(1)

	
the creative field strength in Hangzhou presents a “core–periphery” circle structure, gradually decreasing from the central city to the outside, with the sub-centers of the creative field scattered around the core urban area. The most suitable location for the cultivation and development of cultural and creative industries in Hangzhou is located in Wensan District as the core area, which includes Wensan Road, Xueyuan Road, Wulin Square, Hangzhou Future City-Xixi Wetland, etc. This spatial pattern is mainly attributable to the combined influence of the historical and cultural layers and industrial planning of Hangzhou;




	(2)

	
the location around the provincial/city/district government land is the core area of creative field strength, which is more suitable for the development of cultural and creative industries. The farther from the core area, the smaller the creative field strength is and the more obvious the attenuation of distance is. It is worth noting that we compared the study results with the existing studies and found that the micro-location pattern of the cultural and creative industries is consistent with the spatial distribution of the actual cultural and creative industries. This demonstrates that the research framework we proposed is scientifically valid.









On the whole, this research framework provides a useful tool for quickly identifying the most suitable micro-locations in cities to nurture and develop cultural and creative industries and is conducive to achieving a win–win situation between the sustainable development of cultural and creative industries and the development of urban space.
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Figure 1. Urban cultural and creative industry micro-location identification model (authors’ own). 
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Figure 2. Technical route. 
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Figure 3. Location of the study area of the Hangzhou Metropolitan area in 2016. Note: The map is based on the standard map of the Map Technical Review Centre of the Ministry of Natural Resources of China (Number: GS (2021)3715), with no modifications to the base map; Map-making by author. 
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Figure 4. Land use mixture degree. 
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Figure 5. The influence range of art built environment. 
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Figure 6. The influence range of cultural built environment. 
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Figure 7. The influence range of scientific and technological innovation resources. 
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Figure 8. The influence range of educational and medical facility environment. 
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Figure 9. The accessibility to high-speed rail station. 
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Figure 10. The influence range of subway line. 






Figure 10. The influence range of subway line.



[image: Land 11 01695 g010]







[image: Land 11 01695 g011 550] 





Figure 11. The influence range of recreation facility environment. 
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Figure 12. Influence scale of industrial park. 
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Figure 13. Comprehensive assessment of creative field strength. 
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Figure 14. The area occupied by different levels of creative field strength in each district of Hangzhou. 
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Figure 15. Accumulation pattern of cold spot and hot spot of creative field strength. 
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Table 1. The index weight of the built environment assessment of cultural and creative industries.
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Macro-Location Factor

	
Location Factor

	
Built Environment

Factor

	
Urban Built Environment

Perspective Cultural and Creative

Industry Location Measurement Index

	
Weights






	
Urban cultural atmosphere (0.32)

	
Street activity (0.2)

	
Land use environment (0.2)

	
Land use mixture

	
0.20




	
Strong artistic atmosphere (0.06)

	
Art built environment (0.06)

	
Distance to art gallery,

theater distribution

	
0.06




	
Deep cultural heritage (0.06)

	
Culturally built environment (0.06)

	
Distance to cultural protection unit

	
0.03




	
Distance to museums

	
0.03




	
Talent and technology innovation resources (0.24)

	
Scientific innovation (0.12)

	
Research and innovation environment (0.12)

	
Distance to university

research institutions

	
0.12




	
Innovative talents (0.12)

	
Research talent environment (0.12)

	
Innovative talents distribution

	
0.12




	
Social infrastructure (0.36)

	
Leisure services (0.08)

	
Recreation facility environment (0.08)

	
Number of cafes, bars, restaurants

	
0.08




	
Quality education service (0.08)

	
Education facility environment (0.08)

	
Primary and secondary school accessibility

	
0.08




	
Quality medical service (0.08)

	
Medical facility environment (0.08)

	
Hospital accessibility

	
0.08




	
Convenient transport (0.12)

	
Transportation facility environment (0.12)

	
High-speed railway station accessibility

	
0.06




	
Distance to subway line

	
0.06




	
Policy elements (0.08)

	
Government services and support (0.08)

	
Industrial policy environment (0.08)

	
Whether in the industrial park

	
0.08
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Table 2. Evaluation criteria for each index.






Table 2. Evaluation criteria for each index.





	
Index Evaluation Criterion

	
Sub-Indicator (Weight)

	
Score (Evaluation Grade)




	
9

	
7

	
5

	
3

	
1




	
(Higher)

	
(High)

	
(Medium)

	
(Low)

	
(Lower)






	
Land use mixture (species)

	
——

	
<=0

	
0–2.0

	
2.0–6.0

	
6.0–9.0

	
>=9.0




	
Distance to art gallery, theater distribution (km)

	
——

	
<=0.5

	
0.5–1.0

	
1.0–1.5

	
1.5–2.0

	
>=2.0




	
Distance to cultural protection unit (km)

	
National (0.5)

	
<=0.5

	
0.5–1.0

	
1.0–1.5

	
1.5–2.0

	
>=2.0




	
Provincial (0.3)

	
<=0.5

	
0.5–1.0

	
1.0–1.5

	
1.5–2.0

	
>=2.0




	
Municipal (0.2)

	
<=0.5

	
0.5–1.0

	
1.0–1.5

	
1.5–2.0

	
>=2.0




	
Distance to museums (km)

	
State-museums (0.7)

	
<=0.5

	
0.5–1.0

	
1.0–1.5

	
1.5–2.0

	
>=2.0




	
Non-state museums (0.3)

	
<=0.5

	
0.5–1.0

	
1.0–1.5

	
1.5–2.0

	
>=2.0




	
Distance to university research institutions (km)

	
Elite universities (0.5)

	
<=0.5

	
0.5–1.0

	
1.0–1.5

	
1.5–2.0

	
>=2.0




	
Normal universities (0.3)

	
<=0.5

	
0.5–1.0

	
1.0–1.5

	
1.5–2.0

	
>=2.0




	
Technical Colleges (0.2)

	
<=0.5

	
0.5–1.0

	
1.0–1.5

	
1.5–2.0

	
>=2.0




	
Innovative talents distribution (per million people)

	
——

	
<=1.7

	
1.7–5.4

	
5.4–8.2

	
8.2–12.5

	
>=12.5




	
Primary and secondary schools accessibility (h)

	
Secondary school (0.5)

	
<=0.1

	
0.1–0.2

	
0.2–0.3

	
0.3–0.4

	
>=0.4




	
Primary school (0.5)

	
<=0.05

	
0.05–0.1

	
0.1–0.2

	
0.2–0.3

	
>=0.3




	
Hospital accessibility (h)

	
1st hospital (0.5)

	
<=0.1

	
0.1–0.3

	
0.3–0.5

	
0.5–0.7

	
>=0.7




	
2nd hospital (0.3)

	
<=0.1

	
0.1–0.2

	
0.2–0.3

	
0.3–0.4

	
>=0.4




	
3rd hospital (0.1)

	
<=0.1

	
0.1–0.2

	
0.2–0.3

	
0.3–0.4

	
>=0.4




	
Ordinary hospital (0.1)

	
<=0.1

	
0.1–0.2

	
0.2–0.3

	
0.3–0.4

	
>=0.4




	
High-speed railway station accessibility (h)

	
——

	
<=0.5

	
0.6–1

	
1.1–1.5

	
1.6–2.0

	
>=2.5




	
Distance to subway line (km)

	
——

	
<=1.0

	
1.0–2.0

	
2.0–3.0

	
3.0–4.0

	
>=4.0




	
Number of cafes, bars, restaurants (per grid)

	
——

	
<=1.0

	
1.0–5.0

	
5.0–11.0

	
11.0–23.0

	
>=23.0




	
Whether in the industrial park

	
——

	

	

	
yes

	

	
no
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Table 3. The classification of traffic road network and time cost in Hangzhou.






Table 3. The classification of traffic road network and time cost in Hangzhou.





	Road Grade
	Highway
	1st Road
	2nd Road
	3rd Road
	Other Roads





	Highway speed (km/h)
	100
	80
	70
	40
	20



	Time cost (s/m)
	0.036
	0.045
	0.052
	0.09
	0.18
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