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Abstract

:

(1) Background: China is beginning to see increasingly complex real estate development dynamics as urbanization, industrialization and globalization advance. As a key driver of economic and social development in China’s cities, real estate has created prosperity while facing the risk of capitalization and a “hard landing”, making it increasingly difficult to bring it under control. (2) Methods: a new approach that integrates “evolution dynamics–driving mechanism–policy design” is constructed based on the Boston Consulting Group matrix, exploratory spatial data analysis, GIS and Geodetector, and this paper empirically studies the dynamics and driving mechanism of real estate development based on the case study of small county-level cities in Gansu, China. (3) Results: Firstly, real estate development in Gansu is characterized by significant spatial differentiation, heterogeneity and autocorrelation, and its distribution pattern comes into being from unsynchronized macroeconomic, population, social, industrial, institutional and policy development interweaved with the real estate control. Secondly, the real estate is diversified in spatiotemporal evolution models, and the cold and hot cities of different models are in quite different geographical patterns with high spatial agglomeration. Thirdly, there are many driving factors affecting the distribution patterns in real estate. These factors are in complex relationships and they are classified into three categories of “Scale–Contribution–Comprehensive”-oriented driving factor and three sub-categories of “Key–Important–Auxiliary” factors. Fourthly, the factors show large differences in the interaction effects, with the real estate industry scale influencing factors being dominated by bifactor enhancement and the economic contribution influencing factors being dominated by non-linear enhancement. Notably, factors such as permanent resident population, urbanization and government revenue have a strong direct influence on the industry scale and economic contribution of real estate, and factors such as expenditure, output value of industry, urbanization rate and number of secondary schools all have a strong interactive influence. (4) Conclusions: The cities are divided into four policy areas of comprehensive development, contribution improvement, scale growth and free decision. Furthermore, differentiated and adaptive measures are proposed for each zoning, which significantly improves the accuracy and synergy of urban real estate management.
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1. Introduction


Characterized by a long industrial chain, extensive correlation and great synthesis, real estate plays a basic and pioneering industrial role in the national economy. Real estate is a high-investment and high-risk industry with long construction cycles, poor realizability and high uncertainty, which makes it a key area for economic development decisions and risk management [1,2]. Therefore, it is of great practical value and theoretical significance for both the management practice and academic research to analyze the spatiotemporal evolution dynamics of real estate economy development and its influencing factors and to reveal its driving mechanism and interactive relationship.



China’s real estate economy is developing rapidly and on a huge scale as a matter of the overall situation of Chinese residents’ contentment as well as economic and social development, and its importance, complexity and sensitivity are increasingly highlighted with the development of national economy and social transformation. It is a typical representative in the world. Since the reform and open-up policy was adopted, especially since the housing monetization reform was implemented in 1998, China’s real estate has gained rapid development with continuous expansion of the market. According to the China Statistical Yearbook 2020, the added value of China’s real estate industry grew from CNY 7.97 billion to CNY 6963.15 billion from 1978 to 2019, an increase of more than 870 times, much higher than the growth rate of China’s GDP in the same period (about 370 times); to calculate the growth index of constant prices based on 100 in 1978, the growth index of China’s real estate economy in 2019 was 5026.17, much higher than the GDP of 3929.24 in the same period. China’s real estate achieved an increase in its added value from 2.17% to 7.03% of GDP from 1978 to 2019, at a rate of growth more than three times and has become a crucial leading industry. According to the Market Size Report on Global Real Estate, China surpassed Germany in 2018 and has grown into the world’s fourth-largest real estate market, behind only the United States, Japan and the United Kingdom.



Since real estate has played a significant role in supporting and driving China’s industrialization and urbanization and has also led to serious economic and social problems such as high housing prices, overheated investment, serious bubbles, high financial risks and narrowed development space of the real economy, it has become a focus of attention for the government, industry, academia and the public [3,4]. The real estate market is similar to coins, with two-sidedness. On the one hand, a small scale may have a weak economic and social pull effect, and on the other hand, a large scale may bring huge risks. For example, if the added value of the real estate industry is too large as a share of GDP, it may pose great danger to economic and social development. Furthermore, with the transformation of industrialization and urbanization in China and the restructuring of its real estate market, different regions and cities are experiencing varying degrees of contradictions in real estate supply and demand, and the level of real estate development, especially the spatial differences in real estate prices and their changes, are becoming increasingly evident and the spatial problem in real estate economy is becoming more acute [5,6]. In this case, an in-depth study of the spatiotemporal evolution dynamics of China’s real estate and its driving mechanisms has turned into an urgent new issue. In other words, there is an urgent need for real estate developers, managers or government officials to know the similarities and differences in the dynamics of the real estate economy in different Chinese cities: what are the nuances of their driving forces and what approaches should be taken to address them in the course of their development and management practice?



The immovability of real estate determines that real estate is a regional market, with significant variability in the development of the economy in different cities, leading to a high spatial heterogeneity and complexity of real estate market development [7]. With the advancement of industrialization, urbanization, marketization and globalization, the complexity of China’s urban real estate market in the spatial dimension is becoming more prominent, yet studies in this area, especially on the spatiality of the real estate economy in small cities, are still insufficient. This paper mainly deals with the questions as follows: (1) What regular features does the dynamic of real estate economy in small cities have? (2) What are the factors affecting the spatiotemporal evolution of the real estate economy and how to deconstruct the interaction effects or driving mechanisms among different factors? (3) How can the research methods and analysis results be applied to the making of urban real estate market governance policies? Therefore, this paper tries to quantitatively measure the dynamics and evolution model of real estate market development based on the case study of county-level cities in Gansu, China, and to quantitatively portray the force of its influencing factors and the interaction effect between its driving factors, so as to further reveal the mechanism of spatial heterogeneity and the relevance of real estate market development. It also makes recommendations for adaptive real estate market regulation measures and policy design with a view to informing policy decisions for the healthy and coordinated development of the real estate economy in China and other similar countries.




2. The Literature Review


2.1. Studies on the Spatial Effect of Real Estate Economy


The focus is on spatial topics of real estate market development, including spatial distribution, spatial agglomeration, spatial decision making, spatial impact and spatial relevance and correlation of the real estate industry. For example, Gu analyzed the time-varying conditional correlations and contagion effects among global real estate markets by means of multivariate generalized autoregressive conditional heteroscedasticity (MGARCH) with spatial effects [8]. Moscone [9] and Mosciaro [10] discussed the spatial effects of the real estate economy in the United States, Brazil, Italy and other countries, arguing that real estate has grown into a productive tool for urban space and finance. Evans argues that the real estate economy is naturally spatial and constructs an urban housing spatial agent-based model [11]. Dube [12] and Barreca [13] measured the spatial autocorrelation of the real estate economy and analyzed the main factors influencing the real estate market development from a spatial perspective. Pace put forward a method for spatial statistical analysis of real estate [14], and Wang conducted an empirical study of real estate space, analyzing the spatiotemporal agglomeration and evolution characteristics of the real estate industry in Guangzhou [15]. Lukas [16], Shatkin [17], Susewind [18] and Ramos [19] analyzed the role and influence of real estate production and transformation in the process of urban growth, spatial competition, spatial segregation and social and spatial inequality, stating that real estate has become an urban growth machine, and introduced the study of real estate economics into political economy and political ecology. Jun [20], Iqbal and Wilhelmsson [21,22] and Aguirre [23] analyzed the spatial role and impact of real estate and related factors, including the impact of the greenbelt on the real estate market, the spatial pattern of crime hotspots on housing prices and the informal real estate development on the construction of urban space.




2.2. Studies on Factors Influencing Real Estate Market Development


The focus is on the analysis of the composition and strength of the factors influencing the real estate economy development, including the following three directions, that is, supply-side research, demand-side research and comprehensive research.



The first is the supply-side research, which focuses on exploring the impact of land, capital, institutions, population and labor, inventory management and innovation and other factors on real estate market development [24]. For example, Dong analyzed the way that land auction formats affect the market structure and aggregate surplus of real estate development [25]. Golob analyzed the effect of capital parameters such as inflation and interest rates on the value of real estate [26]. Ahmed [27] investigated the impact of unconventional monetary policies on the development of commercial housing in Italy. Edelstein analyzed the influence that institutional factors have on the real estate returns across the world, arguing that excess real estate returns depend to some extent on how good a country’s legal system and corporate governance environment is, and that institutional factors have a more prominent impact on international real estate returns in the Asia-Pacific region [28]. Wei analyzed the influence of institutional factors on real estate credit in China, revealing the unraveled prevalent evasive practices and illicit tactics adopted by developers to thwart policy effects [29]. Bergeaud analyzed the causal connection between labor demand and real estate development [30].



The second is the demand-side research, which focuses on the impact of factors such as investment and development, consumption and sales, openness and globalization on real estate market development. Warsame believes that the intensity of competition, the scale of subsidies and the proportion of tax revenue are important factors that affect the development of real estate in Sweden [31]. Shen analyzed the key factors affecting green procurement in real estate development [32]. Zalejska-Jonsson, from a consumer perspective, analyzed the willingness of residents to pay for green land and space during housing and constructed a comprehensive conceptual model [33]. McMillan [34] analyzed the impact of community characteristics on real estate investors and sales; Ullah [35] analyzed the key factors influencing the purchase or rental decision of smart real estate; Dabholkar [36] explored the drive mechanism of real estate agent service on real estate consumption, especially home sellers. Oikarinen analyzed the impact of foreign investment on the economic development of real estate, believing that the increase in foreign investors has a very significant negative impact on the capitalization of the real estate market [37]. Zhang [38] stated that the real estate market plays a significant role in import and export under the new normal in China; Sun [39] argued that the highly externally oriented economic structure has led to the structural real estate bubbles in China; Zhang [40] examined the connection between international tourism and real estate market development in Iceland.



The third is the comprehensive research, which focuses on the impact of multi-factor or comprehensive conditions on real estate market development, different from the supply-side research and the demand-side research. For example, Yan analyzed the impact of real estate on macroeconomic development based on data mining [41]; Ang analyzed the factors that have a joint influence on public and private real estate returns and cycles [42]; Kirikkaleli analyzed the impact of exchange rates and gold prices on real estate stock prices in Turkey [43]. Furthermore, in terms of the international real estate market development, Hamelink analyzed the key factors influencing international real estate security returns [44]; Ho created a multi-factor estimation model for international direct real estate risk premiums [45]; Pavlov analyzed the impact of macroeconomic risk factors on international real estate security returns [46]; Eichholtz analyzed how much continental factors influence international real estate returns [47]; Carrasco-Gallego [48] viewed the relationship between real estate and the financial sector, the labor market and the agents of producing entities in the development of macroeconomic and financial stability.




2.3. Summary of the Literature Review


Constructive and creative results have generally been achieved in the study of spatial effects and influencing factors of real estate economy, which have enriched the theoretical connotation of real estate economics and provided important reference for this paper. However, there are certain shortcomings in the existing studies, mainly in the following two areas:



First, existing studies focus on single or special cases in large cities or metropolitan areas, lacking specialized studies on small cities and comparative studies among multiple cities. Existing papers prefer case studies of large cities and metropolitan areas in developed countries or regions. For example, Bouwmeester [49] analyzed the impact of polycentric development on the spatial evolution of real estate values in Barcelona; Sarathy [50] analyzed the total quality management practices in real estate in metropolitan areas such as Mumbai and Bangalore; Chang [51] analyzed the impact of environmental greening design on the real estate market in Taiwan metropolitan areas; Long [52] analyzed the impact of shopping malls on apartment prices in Stockholm; Martori [53] analyzed the connection between real estate bubbles and urban population density in six metropolitan areas in Spain; Wilhelmsson [54,55,56] conducted a systematic study on the impact of real estate market risks, buyers’ bargaining power and criminal space on housing prices in Stockholm; Smith [57] studied the impact of VAT on real estate development in Chicago. As stated above, the real estate economy is regional, and comparative studies of multiple regions and ordinary cities (generated with a large proportion and little distinctive features in the town system) are of great value. However, such studies are still very rare; nothing is available except exploratory studies conducted by Berggren [58], Mandell [59], Liu [60,61] and Yang [62] based on the case investigation of Sweden and China.



Second, there is a lack of comprehensive multivariate studies and insufficient analysis of the interaction effects between factors. Many factors and their interaction will have an impact on the development and change of the real estate industry. The factors are in a complex interactive connection, and many factors may show synergistic reinforcement or antagonistic constraints in the interaction, thus influencing the driving force of the factors acting alone. However, the existing papers neglect quantitative measurements and in-depth analysis. In addition, many of the papers show significant spatial effects of real estate development dynamics, but their work is based on traditional regression models rather than spatial econometric models, leading to impaired accuracy of the analysis results. Finally, China’s real estate development plays an important role in its own and world economic development, which is typical and representative in the world. However, most of the papers focus on developed countries in Europe and the Americas (such as the United States, Spain, Italy, etc.) and pay less attention to less developed countries, especially China.





3. Research Design


3.1. Study Area: County Level Cities in Gansu Province


The study area covers 83 county-level cities in Gansu (Figure 1). Gansu, located in the northwest of China, is an underdeveloped inland province with 86 county-level cities. It is noteworthy that Anning, Jishishan and Maqu were excluded from the study area for three reasons: non-availability of their variable data or no such data, their limited number and a small scale of real estate that have a negligible and tolerable impact on the study area and the intention to avoid data interpolation or estimation processing procedures, so as to ensure the accuracy of the research and analysis.



Gansu attaches great importance to the development of the real estate economy, and it has promulgated and implemented Opinions of Gansu Provincial Department of Construction on Stabilizing Housing Price and Promoting Healthy Development of Real Estate Industry, Opinions of Promoting Sustained, Stable and Healthy Development of Real Estate Industry and other policies. A series of initiatives have promoted the continuous and rapid expansion of the real estate economy, the increased proportion of the added value of the real estate industry to GDP amidst fluctuations and the growing maturity of the real estate market (Figure 2).



Small cities account for the largest proportion in the regional urban system, and the case studies of county-level cities in Gansu are highly representative and universal. In 2019, there were 333 prefecture-level cities and 2846 county-level cities in China, the latter 8.5 times more than the former. The existing studies mainly focus on large cities and metropolitan areas, but the applicability and practicality of the existing findings to small cities are insufficient due to factors such as development stage, resource conditions and scale effects. In addition, there are 31 provinces, autonomous regions and municipalities directly under the Central Government in China, and Gansu Province is located in the underdeveloped areas in the west, which is also fairly representative of China. In 2019, real estate in Gansu saw an added value up to CNY 47.049 billion, accounting for 5.40% of GDP, and it has grown into the leading industry in the province. Compared with other Chinese provinces in the same period, Gansu is in the middle in real estate market development (see Figure 3), not an extreme case with the best or worst real estate market development, so the studies on it will provide a beneficial reference for more provinces or similar regions. In general, the town construction of county-level cities in Gansu is highly dependent on real estate market development due to the lack of characteristic resources and industries, while its real estate market development is facing more and greater difficulties and challenges, so its comparative study will offer a great value in both theory and practice.




3.2. Research Steps


The first step is to study spatiotemporal dynamics. First, this paper reveals the geographical pattern of real estate economy development using GIS spatial analysis tools. Second, it analyzes the evolution pattern of real estate economy development by leveraging the Boston Consulting Group Matrix. Third, it examines the spatial effects of real estate economy development by Exploratory Spatial Data Analysis (ESDA) and Gini methods to measure spatial heterogeneity, agglomeration and autocorrelation. The second step is to study the driving mechanism. First, the model that should be used for the regression analysis is selected based on the presence or absence of spatial effects. Second, Geodetector is used to measure the direct and interactive influences of different factors. The third step is to study the policy design. We apply the research methods and analysis results to the practical work of real estate economy development in Gansu and propose strategies and suggestions for zoning management (Figure 4).



The size of the added value achieved by real estate is a key indicator to measure the real estate industry and economy development, and its share in GDP (Gross Domestic Product) presents the part of real estate in the urban economic development. Both of them are major parameters for evaluating the overall strength of real estate market development and its contribution as dependent variables in this paper. The analysis of the literature review in the second part shows that real estate market development is influenced by many factors such as land, capital and finance, institutions, population, taxation, exchange rate, foreign investment and tourism, and that more complex relationships or influence changes will be produced in the process of the superposition of different factors. Real estate market development has always been perceived as a complex issue determined by both endogenous and exogenous elements. Therefore, with reference to the aforementioned findings and in view of the data accessibility and completeness, this paper chooses 30 indicators as independent variables from five areas of economic development level—industrial structure, demographic characteristics, social facility conditions and institutional and policy drivers—to probe into the driving mechanism of distribution patterns in real estate market (Table 1).



We make the following assumptions in the construction of the indicator system: the size of GDP and per capita GDP reflect the level and stage of urban economic development on the whole and they represent the macroeconomic context of real estate market development [63,64]. Land finance (the practice of some local governments relying on revenues from the granting of land-use rights to sustain local fiscal expenditures) is the underlying logic of China’s real estate economy, and the impact of fiscal revenues and expenditures on the development of the real estate economy should not be ignored [65]. The level of residents’ income determines their purchasing power, the household and social consumption level reflects the general situation of the consumer market and the residents’ income and consumption ability are important factors affecting the demand and sales of real estate [66]. The development of real estate is bound up with industrialization and urbanization in China. The development of industry and finance and the urban–rural transformation of population residence and identity are key to the stable, healthy and sustainable development of real estate economy. Both industrial structure and demographic characteristics are in a complex interaction with real estate [67]. Transportation, schools, hospitals and other infrastructure and public services determine the spatial accessibility of real estate and convenience of life, and social opinion is closely connected with the level of public knowledge and understanding of real estate, all having a significant influence on the decision making of home buyers [68]. The administrative ranking of a city, its positioning in the plan for developing functional zones and the poverty-stricken county level determine the driving forces of urban development and the potential scale of real estate market, especially in the context of China’s implementation of “Fight against Poverty”. The “Ensuring Housing” initiative has enabled poverty-stricken counties to access additional development resources and investment support for real estate development from the central and provincial governments. Real estate market management, with the help of deposit and loan policy adjustment, is the key point in policy design for real estate market development.



Most of the data are from the Statistical Yearbook published by the Gansu Provincial Bureau of statistics, and a small part of the data are from the work reports and statistical data published by the official websites of the city government. The indicators of independent variables with different data sources are described as follows: Baidu index of real estate public opinion (   X  20    ) was retrieved from Google search. On 22 June 2021, the author conducted a Baidu search with the keywords “real estate + city names (83)” and took the number of search results as the raw value for discretization as the independent variable. Administrative level (   X  26    ) value is determined according to the administrative ranking of the city and, in this paper, it is set to one for general counties, two for autonomous counties, three for county-level cities and four for municipal districts. To directly obtain the discrete data.    X  27    , the value is determined according to the main function positioning of each city in the Main Function Zone Planning of Gansu Province and, in this paper, it is set to one for the key ecological function areas with restricted development, two for the main agricultural product producing areas with restricted development and three for the key urban areas for development. The    X  28     value is determined according to the poverty-stricken county level determined by the central and Gansu provincial governments and, in this paper, it is set to one for non-poor counties, two for provincial poor counties and three for national poor counties in this paper.




3.3. Research Methods


3.3.1. Spatiotemporal Dynamic Analysis Method: Boston Consulting Group Matrix (BCG)


The Boston Consulting Group matrix, a classic approach to business management, is applied to analyze the spatiotemporal evolution patterns of urban real estate development in this paper. The real estate economic growth speed (GS) and relative share (RS) are calculated based on the Boston Consulting Group matrix. The cities in the study area are divided into four types by their average as the threshold: star, cow, question and dog. Star cities are the leaders of regional development, indicating that the growth speed and relative share of real estate economy are at a high level. Cow cities are the backbone of regional development and, despite a low growth speed of the real estate economy, they have a high position in the study area with a high relative share. Question cities constitute potential growth poles in regional development and they may grow into emerging regional leaders in the future under reasonable policy guidance due to their high growth speed, despite their current relative share still remaining at a very low level. Dog cities are marginalized groups arising from regional development and they should implement adaptive policies in the future to promote the transformation and development of urban real estate due to their low growth speed and relative share, otherwise they may turn into a new threat to the sustainable development of the study area. With t representing the time, which is 3 years in this paper,    Y  i − l a s t   ,    Y  i − b a s e     and    Y  i − m a x     representing the base period value, final value and maximum value of the real estate economy development indexes in city  i , GS and RS are calculated as follows [69].


  G S =    Y  i − l a s t   /  Y  i − b a s e    t  − 1  



(1)






  R S =    Y i     Y  i − m a x      



(2)








3.3.2. Spatial Effect Analysis Method: ESDA and Gini


Exploratory spatial data analysis (ESDA), cold and hot spots and the Gini index are leveraged in this paper to analyze the spatial correlation, agglomeration and heterogeneity of real estate economy development. The spatial autocorrelation index is an important indicator to measure the degree of potential interconnection and interdependence of research objects in a region. Spatial autocorrelation includes both global and local types. The former describes the spatial characteristics of attribute values of spatial elements in the whole region and reflects the similarity of their adjacent attribute values, which is of great significance for analyzing and describing the distribution characteristics of spatial attributes in the whole region; the latter is used to calculate and analyze the degree of association between the spatial objects in the region and their adjacent objects, investigate the local characteristics of the spatial distribution of the research objects and present the spatial differences and instability of the local region. In this paper, the Gini index is used to measure and evaluate the spatial heterogeneity of real estate market development in county-level cities in Gansu. According to studies by the United Nations Development Programme and other organizations, a Gini index greater than 0.4 indicates a large gap, and a value of 0.6 or greater indicates a huge gap [70].



Moran’s I is used in this paper to measure the global autocorrelation, and the    G i *    of the cold and hot spots tool is used to analyze the local autocorrelation. The Moran’s I value is in the range of [−1, 1]. At a given level of significance (generally 5%), it indicates a positive spatial correlation if >0, or indicates a more significant spatial correlation when it has a larger value; on the contrary, it indicates a negative spatial correlation if <0, or indicates a greater spatial difference when it has a smaller value. It indicates a random spatial distribution if =0. A larger value of    G i *    represents a higher agglomeration.    G i *    represents a high-value cluster area when positive, which is known as a hot spot; on the contrary, it represents a low-value cluster and is called a cold spot when negative. Based on the research method of Zhao [70], the study area is classified into hot spot, sub-hot spot, sub-cold spot and cold spot by the natural breakpoint method to classify the statistics of    G i *   . The calculated is based on the equation as follows:


   Moran ’ s   I =  N   S 0    ×     ∑   i = 1  N    ∑   j = 1  N   W  i j    (   Y i  −  Y ¯   )   (   Y j  −  Y ¯   )      ∑   i = 1  N     (   Y i  −  Y ¯   )   2      ,    S 0  =   ∑   i = 1  N    ∑   j = 1  N  =  W  i j     



(3)




where N represents the number of study objects,    Y i    and    Y j    are observed values of study objects  i  and  j ,   Y ¯   is the average of    Y i    observations,    W  i j     is a spatial weight matrix in the global spatial autocorrelation and a standardized value for spatial weights in the local spatial autocorrelation,    S 0    is the sum of spatial weight matrices and    Z i    and    Z j    are the normalized values of the observations of study objects  i  and  j . The spatial autocorrelation analysis is performed based on Arcgis 10.2 (Developed by Environmental Systems Research Institute in the United States) and GeoDa 1.18 in this paper, where the spatial weight matrix is a distance-based one and the parameters are all system defaults. The maximum number of neighbors is 66, the minimum is 1 and the average is 32, with a median value of 30. The distance is measured by the Euclidean Distance and the specified bandwidth is 442,404 by the distance band method and the number of neighbors is four by the K-Nearest Neighbor method.




3.3.3. Geodetector


Geodetector finds a wide utilization in the study of natural and economic and social influencing factors [71]. The method quantifies the importance of independent variables relative to dependent variables by analyzing the overall variability between different geospatial regions; it also shows significant advantages in dealing with mixed data [72]. Since the scientific problem in this paper is essentially to detect the spatial pattern of real estate market development in small cities and the driving factors behind it, and the type of driving factors involves mixed data, the method is quite applicable to this study. The Geodetector carries four functional modules for factor detection, interaction detection, risk detection and ecological detection, with algorithms and related software available at http://www.geodetector.cn, accessed on 21 March 2021.



In this paper, two functional modules for factor detection and interaction detection are employed to study the forces of influencing factors of the spatial differentiation of real estate market development and their interaction in county-level cities in Gansu. The factor detection module is used to detect whether the difference in the geographical distribution of independent variables is the cause of the spatial differentiation of dependent variables, and the interaction detection module is mainly to detect whether the respective variables have independent effects in explaining the dependent variables or whether they interact to produce enhanced or weakened explanatory power.



In Geodetector, the  q  index is used to measure the influence of the driving factor (   X i   ) on the real estate economic development level (   Y i   ), where q (   X i   ) represents the direct influence and q (   X i   ∩   X j   ) represents the interactive influence. The maximum value of  q  index is one, and the minimum value is zero. The value of the q index will be larger if the independent variable has a stronger influence on the dependent variable. Geodetector calculates the  q  index by analyzing the similarity between the geographical distribution patterns of    X i    and    Y i   . The basic principle it follows is that the software will create a higher  q  index when the geographical distribution pattern between the independent variable and the dependent variable is more similar [73]. The  q  index is calculated as follows [74]:


   q = 1 −     ∑   h = 1  l   N h   σ h 2    N  σ 2      = 1 −   S S W   S S T     ,   S S W =   ∑   h = 1  l   N h   σ h 2    ,   S S T = N  σ 2    



(4)




where h is the classification number of the influence factor (   X i   ). Because the spatial clustering algorithm is generally adopted when comparing and analyzing the similarity of geographical distribution patterns, this data discretization process can improve the stability and smoothness of the model. For the  h  layer and the study area,    N h    and N, respectively, represent the number of small cities,    σ h 2    and    σ 2    represent the variance of the real estate economic development level (   Y i   ) and SSW and SST represent the sum of squares. According to the relationship between the interaction influence and the direct influence (Max (q (   X i   )), q (   X j   )), min (Min (q (   X i   ), q (   X j   )) and sum (q (   X i   ) + q (   X j   )), the interaction relationship is divided into five types (Table 2) [75].



It should be highlighted that social phenomena are often not determined by the force of a single factor but the result of the interaction of a variety of factors. The different influencing factors are interrelated, intersecting and influential but not independent of each other. The development and management of real estate economy is a typical social phenomenon, which is influenced by many factors with different factors in a complex relationship. If the results of Geodetector-based analysis show interaction effects as weaken nonlinear, single nonlinear weaken, bifactor enhancement and nonlinear enhancement, it indicates that the effects of the independent variables on the dependent variables are non-independent of each other. In this paper, it suggests that the joint action of the two factors on real estate economy development may lead to a weakening of the driving force or to an increase in the force and that their superposition property and effect may vary when different factors interact.






4. Results


4.1. Spatiotemporal Dynamics


4.1.1. Distribution Pattern Analysis


The nuclear density analysis shows a significant spatial inequality in the real estate market development of county-level cities in Gansu, with the spatial agglomeration in the southeast region higher than in the northwest. In terms of the added value of real estate, county-level cities in Gansu are distributed in a pattern of “polar nuclei” and there are three high-density concentration centers of Lanzhou, Wuwei and Jiuquan. In terms of the proportion of the added value of real estate to GDP, the southeast and northwest of Gansu are in a serious imbalance, with high-density cities concentrated in a contiguous distribution in the southeast region and distributed like a string of pearls in the northwest (Figure 5 and Figure 6).



In addition, hot and cold cities are characterized by significant clustering with large differences in the spatial patterns of industrial scale and economic contribution. For the former, hot and sub-hot cities are concentrated in the central provincial capital metropolitan area, while cold-spot cities are concentrated in the southeast and southwest of Gansu, and sub-cold cities are distributed in their periphery and northwestern Gansu. For the latter, hot and sub-hot cities are concentrated in southern Gansu, while cold and sub-cold cities are concentrated on the north bank of the Yellow River and in resource-intensive areas of Gansu.



The Gini index is 0.57 for the industry scale, indicating a strong spatial heterogeneity of real estate market development in county-level cities in Gansu. The Gini index is 0.27 for the economic contribution, indicating that there is a weak spatial heterogeneity of real estate market development in county-level cities in Gansu. The Moran’s I value for industry scale and economic contribution are 0.182 (p < 0.01, Z = 4.96) and 0.282 (p < 0.03, Z = 4.17), respectively, which shows a positive spatial correlation and dependence of real estate market development in Gansu.




4.1.2. Evolution Mode


In terms of industry scale, the Boston Consulting Group Matrix analysis shows that the number of star cities, cow cities, question cities and dog cities are distributed in a “pyramid”-shaped structure. Qilihe, Xigu, Qinzhou, Maiji, Gangu County, Liangzhou, Kongdong and Xifeng are star cities, mostly municipal districts of prefecture-level cities. Chengguan, Gaolan, Yuzhong, Ganzhou, Suzhou and Wudu are cow cities, scattered along the banks of the Yellow River. Question cities account for 33.73%, including Jinchuan, Yongchang, Jingyuan, Huining, Qin’an, Zhangjiachuan, Minqin, Gulang, Linze, Shandan, Jingchuan, Chongxin, Huachi, Heshui, Zhengning, Longxi and Weiyuan. Dog cities account for 49.40%, including Honggu, Yongdeng, Baiyin, Pingchuan, Jingtai, Qingshui, Wushan, Tianzhu, Sunan, Minle, Gaotai, Lingtai, Zhuanglang, Jingning, Huating, Jinta, Guazhou and Subei, mostly clustered in the northern, western and Lanzhou-Baiyin integrated development areas. The value of Moran’s I is 0.085, (p < 0.10, Z = 1.33), indicating a weak positive spatial correlation. The cold and hot spot areas are in gradient distribution from southwest to northeast, with hot spot cities clustered in the west side of the study area, secondary hot spots and secondary cold spots expanding outward in turn and cold spot cities clustered in the north end and southwest edge of Gansu (Figure 7).



In terms of economic contribution, the Boston Consulting Group Matrix analysis shows a largely equal number of star cities, cow-cities, question cities and dog cities. Star cities account for 21.69%, including Chengguan, Qilihe, Huining, Qinzhou, Qingshui, Zhangjiachuan, Liangzhou, Tianzhu, Kongdong, Jingchuan, Zhengning, Weiyuan, Dangchang, Xihe, Kangle and Guanghe, scattered in southern Gansu. Cow cities account for 22.89%, clustered in the Dingxi-Tianshui region, including Gaolan, Yuzhong, Qin’an, Gangu, Wushan, Gulang, Minle, Lingtai, Zhuanglang, Jingning, Suzhou, Tongwei, Lintao, Hezheng, Dongxiang and Hezuo. Question cities and dog cities account for the same percentage (27.71%). The former includes Xigu, Honggu, Yongdeng, Jinchuan, Yongchang, Baiyin, Pingchuan, Jingyuan, Maiji, Minqin, Linze, Shandan, Jinta, Aksai, Dunhuang, Xifeng, Huachi, Heshui and Longxi, relatively concentrated in the Hexi corridor and Qingyang region. The latter includes Jingtai, Ganzhou, Sunan, Gaotai, Chongxin, Huating, Guazhou, Subei, Yumen, Zhenyuan, Anding, Wudu, Liangdang, Linxia, Yongjing, Lintan, Zhuoni, Xiahe, Zhouqu and Diebu, clustered in the Jiuquan-Jiayuguan and Gannan-Longnan regions. The value of Moran’s I is 0.177, (p < 0.01, Z = 2.68), indicating a high positive spatial correlation. The cold and hot spot areas have formed a “core-periphery” spatial structure, with the hot and secondary hot spot cities clustered in the south of Gansu, the cold spot cities clustered in the north of Gansu and the secondary cold spot cities clustered in the north of the provincial capital metropolitan area, extending to Gannan, Longnan and Qingyang (Figure 8).





4.2. Drive Mechanism Analysis


4.2.1. Direct Influence


For industry scale, per capita GDP (   X 2   ), mileage of highway (   X  21    ) and number of primary schools (   X  23    ) failed to pass the significance test. Per capita disposable income of residents (   X 6   ), per capita consumption expenditure of residents (   X 7   ), floating population (   X  17    ) and    X  28     only passed the loose significance test of 10%, while the rest factors passed the loose significance test of 5% and a more stringent level. At the significance level of 0.05, the driving factors are ranked by intensity as follows: added value of tertiary industry (   X 9   ) > total retail sales of consumer goods (   X 5   ) > revenue (   X 3   ) > number of hospital beds (   X  24    ) > amount of deposit (   X  29    ) > amount of loan (   X  30    ) > urban population (   X  18    ) > doctors and related technicians (   X  25    ) > employment in the secondary industry (   X  10    ) > output value of financial industry (   X  14    ) > GDP (   X 1   ) > permanent resident population (   X  15    ) > employment in the tertiary industry (   X  11    ) > administrative level (   X  26    ) > Baidu index of real estate public opinion (   X  20    ) > added value of secondary industry (   X 8   ) > number of industrial enterprises above designated size (   X  13    ) > main function planning (   X  27    ) > household registration population (   X  16    ) > urbanization rate (   X  19    ) > output value of industry (   X  12    ) > number of secondary schools (   X  22    ) > expenditure (   X 4   ); the driving forces are ranked by intensity as economic > institutional > industrial > social > population (Table 3). The mean value of both factors and driving forces is 0.23, with 13 factors and two driving forces above the mean value.



For economic contribution, GDP (   X 1   ), added value of tertiary industry (   X 9   ), number of industrial enterprises above designated size (   X  13    ), Baidu index of real estate public opinion (   X  20    ), doctors and related technicians (   X  25    ), administrative level (   X  26    ), main function planning (   X  27    ) and amount of deposit (   X  29    ) failed to pass the significance test; total retail sales of consumer goods (   X 5   ), employment in the secondary industry (   X  10    ) and amount of loan (   X  30    ) only passed the loose significance test of 10%, while the rest factors passed the significance test of 5% and a more stringent level. At the significance level of 0.05, the driving factors are ranked in the order of intensity as per capita GDP (   X 2   ) > floating population (   X  17   )   > household registration population (   X  16    ) > urban population (   X  18    ) > revenue (   X 3   ) > number of primary schools (   X  23    ) > per capita disposable income of residents (   X 6   ) > permanent resident population (   X  15    ) > number of secondary schools (   X  22    ) > expenditure (   X 4   ) > employment in the tertiary industry (   X  11    ) > output value of industry (   X  12    ) > added value of secondary industry (   X 8   ) > mileage of highway (   X  21    ) > urbanization rate (   X  19    ) > per capita consumption expenditure of residents (   X 7   ) > output value of financial industry (   X  14    ) > number of hospital beds (   X  24    ) > policies for poor counties (   X  28    ); the driving forces are ranked in the order of intensity as economic > population > social > industrial > institutional. The mean value of the factors is 0.26, with 10 above the mean value; the mean value of the driving forces is 0.23, with 2 above the mean value. Mean values of the driving forces of industrial scale and economic contribution are ranked as economic > population > social > industrial > institutional, indicating that the stage and level of macroeconomic development, population size, social and facility conditions, industrial strength and structure and institutional and policy environment have a great influence on the distribution patterns of real estate market development.




4.2.2. Interactive Influence


The interaction force value is in the range of 0–1, and a larger value indicates a stronger force. For industry scale, there are 253 factor pairs with a maximum value of 0.66 (permanent resident population ∩ doctors and related technicians,    X  15    ∩   X  25    ) and a minimum value of 0.09 (expenditure ∩ number of secondary schools,    X 4   ∩   X  22    ) for factor pair interactions at the significance level of 0.05, with a difference of about seven times between the two. The Gini index is 0.56, which belongs to high heterogeneity. The mean value of the factor pair interaction effects is 0.39, and about 51.38% of the factor pairs are above the mean value. The top five factor pairs include permanent resident population ∩ doctors and related technicians (   X  15    ∩   X  25    ), employment in the secondary industry ∩ doctors and related technicians (   X  10    ∩   X  25    ), GDP ∩ employment in the tertiary industry (   X 1   ∩   X  11    ), employment in the secondary industry ∩ number of hospital beds (   X  10    ∩   X  24    ) and revenue ∩ permanent resident population (   X 3   ∩   X  15    ), all with interaction strengths greater than 0.55. For economic contribution, there are 231 factor pairs with a maximum value of 0.91 (per capita GDP ∩ household registration population,    X 2   ∩   X  16    ) and a minimum value of 0.20 (total retail sales of consumer goods ∩ number of hospital beds,    X 5   ∩   X  24    ) for factor pair interactions at the significance level of 0.05, with a difference of about 4.5 times between the two. The Gini index is 0.57, which belongs to high heterogeneity. The mean value of the factor pair interaction effects is 0.63, and about 56.71% of the factor pairs are above the mean value. The top five factor pairs include ∩ household registration population (   X 2   ∩   X  16    ), per capita GDP ∩ employment in the tertiary industry (   X 2   ∩   X  11    ), per capita GDP ∩ urban population (   X 2   ∩   X  18    ), household registration population ∩ floating population (   X  16    ∩   X  17    ) and per capita GDP ∩ mileage of highway (   X 2   ∩   X  21    ), all with interaction strengths greater than 0.85.



By nature breaks, factor pair interaction effects are classified into five types: higher, high, medium, low and lower. For industry scale, the distribution of the five types of factor pairs shows the characteristics of a “rugby ball”. There are 21 factor pairs with a higher effect, accounting for about 8.30%; 60 with a high effect, accounting for about 23.72%; 76 with a medium effect, accounting for about 30.04%; 72 with a low effect, accounting for about 28.46%; 24 with a lower effect, accounting for about 9.49%. For economic contribution, the distribution of the five types of factor pairs shows the characteristics of an “inverted pyramid”. There are 72 factor pairs with a higher effect, accounting for about 31.17%; 62 with a high effect, accounting for about 26.84%; 45 with a medium effect, accounting for about 19.48%; 29 with a low effect, accounting for about 12.55%; 23 with a lower effect, accounting for about 9.96% (Figure 9).



The spatial differentiation drivers of real estate development are all bifactor or nonlinear enhanced with each other, with no independent or fading connection. For the industry scale, the factor pairs are dominated by bifactor enhancement and supplemented by nonlinear enhancement. There are 41 pairs with nonlinear enhancement, accounting for about 16%. Factor pairs with nonlinear enhancement include GDP ∩ expenditure (   X 1   ∩   X 4   ), GDP ∩ employment in the tertiary industry (   X 1   ∩   X  11    ), GDP ∩ household registration population (   X 1   ∩   X  16    ), expenditure ∩ total retail sales of consumer goods (   X 4   ∩   X 5   ), expenditure ∩ per capita disposable income of residents (   X 4   ∩   X 6   ), expenditure ∩ employment in the secondary industry (   X 4   ∩   X  10    ), expenditure ∩ employment in the tertiary industry (   X 4   ∩   X  11    ), expenditure ∩ output value of industry (   X 4   ∩   X  12    ), expenditure ∩ number of industrial enterprises above designated size (   X 4   ∩   X  13    ), expenditure ∩ output value of financial industry (   X 4   ∩   X  14    ), expenditure ∩ urban population (   X 4   ∩   X  18    ), expenditure ∩ urbanization rate (   X 4   ∩   X  19    ), expenditure ∩ Baidu index of real estate public opinion (   X 4   ∩   X  20    ), expenditure ∩ administrative level (   X 4   ∩   X  26    ), expenditure ∩ main function planning (   X 4   ∩   X  27    ), expenditure ∩ amount of deposit (   X 4   ∩   X  29    ), expenditure ∩ amount of loan (   X 4   ∩   X  30    ), added value of secondary industry ∩ employment in the tertiary industry (   X 8   ∩   X  11    ), added value of secondary industry ∩ household registration population (   X 8   ∩   X  16    ), added value of secondary industry ∩ number of secondary schools (   X 8   ∩   X  22    ), employment in the secondary industry ∩ doctors and related technicians (   X  10    ∩   X  25    ), employment in the tertiary industry ∩ output value of industry (   X  11    ∩   X  12    ), output value of industry ∩ permanent resident population (   X  12    ∩   X  15    ), output value of industry ∩ household registration population (   X  12    ∩   X  16    ), output value of industry ∩ Baidu index of real estate public opinion (   X  12    ∩   X  20    ), output value of industry ∩ number of secondary schools (   X  12    ∩   X  22    ), number of industrial enterprises above designated size ∩ household registration population (   X  13    ∩   X  16    ), number of industrial enterprises above designated size ∩ (   X  13    ∩   X  22    ), output value of financial industry ∩ household registration population (   X  14    ∩   X  16    ), permanent resident population ∩ urbanization rate (   X  15    ∩   X  19    ), permanent resident population ∩ doctors and related technicians (   X  15    ∩   X  25    ), permanent resident population ∩ main function planning (   X  15    ∩   X  27    ), household registration population ∩ urbanization rate (   X  16    ∩   X  19    ), household registration population ∩ Baidu index of real estate public opinion (   X  16    ∩   X  20    ), household registration population ∩ main function planning (   X  16    ∩   X  27    ), household registration population ∩ amount of deposit (   X  16    ∩   X  29    ), urbanization rate ∩ number of secondary schools (   X  19    ∩   X  22    ), urbanization rate ∩ number of hospital beds (   X  19    ∩   X  24    ), urbanization rate ∩ doctors and related technicians (   X  19    ∩   X  25    ), Baidu index of real estate public opinion ∩ number of secondary schools (   X  20    ∩   X  22    ) and Baidu index of real estate public opinion ∩ main function planning (   X  20    ∩   X  27    ). The non-linear enhancement interaction effect of expenditure (   X 4   ), output value of industry (   X  12    ), household registration population (   X  16    ), urbanization rate (   X  19    ), Baidu index of real estate public opinion (   X  20    ) and number of secondary schools (   X  22    ) is more significant.



For the economic contribution, the factor pairs are dominated by non-linear enhancement with bifactor enhancement as a supplementary factor. There are 24 pairs with bifactor enhancement, accounting for about 10%. Factor pairs with bifactor enhancement include: per capita GDP ∩ per capita disposable income of residents (   X 2   ∩   X 6   ), per capita GDP ∩ added value of secondary industry (   X 2   ∩   X 8   ), per capita GDP ∩ output value of industry (   X 2   ∩   X  12    ), per capita GDP ∩ permanent resident population (   X 2   ∩   X  15    ), per capita GDP ∩ floating population (   X 2   ∩   X  17    ), per capita GDP ∩ policies for poor counties (   X 2   ∩   X  28    ), expenditure ∩ number of secondary schools (   X 4   ∩   X  22    ), expenditure ∩ policies for poor counties (   X 4   ∩   X  28    ), total retail sales of consumer goods ∩ output value of financial industry (   X 5   ∩   X  14    ), total retail sales of consumer goods ∩ number of hospital beds (   X 5   ∩   X  24    ), per capita disposable income of residents ∩ policies for poor counties (   X 6   ∩   X  28    ), per capita consumption expenditure of residents ∩ policies for poor counties (   X 7   ∩   X  28    ), added value of secondary industry ∩ output value of industry (   X 8   ∩   X  12    ), added value of secondary industry ∩ policies for poor counties (   X 8   ∩   X  28    ), employment in the secondary industry ∩ number of hospital beds (   X  10    ∩   X  24    ), employment in the tertiary industry ∩ number of hospital beds (   X  11    ∩   X  24    ), output value of industry ∩ policies for poor counties (   X  12    ∩   X  28    ), output value of industry ∩ number of hospital beds (   X  14    ∩   X  24    ), permanent resident population ∩ household registration population   (  X  15    ∩   X  16    ), floating population ∩ policies for poor counties (   X  17    ∩   X  28    ), urban population ∩ number of hospital beds (   X  18    ∩   X  24    ), urbanization rate ∩ policies for poor counties (   X  19    ∩   X  28    ), number of secondary schools ∩ number of hospital beds (   X  22    ∩   X  24    ) and number of primary schools ∩ policies for poor counties (   X  23    ∩   X  28    ). Per capita GDP (   X 2   ), number of hospital beds (   X  24    ) and policies for poor counties (   X  28    ) are dominated by the bifactor enhanced interaction effect, while the nonlinear enhanced interaction effect is more prominent in the rest factors (Figure 10).




4.2.3. Mechanism Analysis


Based on whether they can pass the significance test, 30 driving factors are classified into three types, that is, scale-oriented driving factors, contribution-oriented driving factors and comprehensive-oriented driving factors. Scale-oriented driving factors include GDP (   X 1   ), total retail sales of consumer goods (   X 5   ), added value of tertiary industry (   X 9   ), employment in the secondary industry (   X  10    ), number of industrial enterprises above designated size (   X  13    ), Baidu index of real estate public opinion (   X  20    ), doctors and related technicians (   X  25    ), administrative level (   X  26    ), main function planning (   X  27    ), amount of deposit (   X  29    ) and amount of deposit (   X  30    ), with a mean value of 0.26. Contribution-oriented driving factors include per capita GDP (   X 2   ), expenditure (   X 4   ), per capita disposable income of residents (   X 6   ), per capita consumption expenditure of residents (   X 7   ), output value of industry (   X  12    ), floating population (   X  17    ), mileage of highway (   X  21    ), number of secondary schools (   X  22    ), number of primary schools (   X  23    ) and policies for poor counties (   X  28    ), with a mean value of 0.27. Comprehensive-oriented driving factors include revenue (   X 3   ), added value of secondary industry (   X 8   ), employment in the tertiary industry (   X  11    ), output value of financial industry (   X  14    ), permanent resident population (   X  15   )  , household registration population (   X  16    ), urban population (   X  18    ), urbanization rate (   X  19    ) and number of hospital beds (   X  24    ), with a mean value of 0.25. It should be noted that expenditure (   X 4   ), output value of industry (   X  12    ) and number of secondary schools (   X  22    ) pass the significance test for both industrial scale and economic contribution, and they are classified as contribution-oriented driving factors as their q values corresponding to industrial scale are too small.



The impact factors are further divided into three subcategories, that is, “key factors”, “important factors” and “auxiliary factors”, based on the ranking and average of the q values of all influencing factors in the broad categories (Figure 11). “Key factors” are generally TOP3 factors, mainly exerting a direct action with a balancing of the interactions between factors. The q values of the “important factors” are around the mean level, and their direct and factor interaction forces act simultaneously. “Auxiliary factors” are generally at the bottom three of the ranking, and they are dominated by the interaction with a very weak direct action. In addition, importance should be attached to the special role of super-interaction factors with non-linear enhancement effects, especially expenditure (   X 4   ), output value of industry (   X  12    ), household registration population (   X  16    ), urbanization rate (   X  19    ), Baidu index of real estate public opinion (   X  20    )and number of secondary schools (   X  22    ), which have a non-linear enhancement effect on both industrial scale and economic contribution.



The presence of the interaction effect suggests that the joint driving force of the different factors may be much greater than when they are independent, and it has a significant enhancement effect on the driving force of real estate economy development in small cities. It is to be noted that the influencing factors proposed in this paper all have an influence on the development of real estate economy in urban areas, but the nature and intensity of their forces vary considerably in different dimensions. For many influencing factors, they have little direct acting forces, but their interactive influence may be very large and may significantly enhance the driving force of different factors on real estate development. Therefore, it is necessary to exercise reasonable control over them in the process of real estate economic management and to construct a variety of combinations of influencing factors according to the scale-oriented and contribution-oriented development goals, so as to amplify the positive effects while weakening and avoiding the negative effects. The driving mechanism of China’s real estate economy development, in general, is very complex due to the large number of influencing factors, their strong interactive effects and the large variation in the intensity and nature of the forces at different times. It is important to pay attention to these nuances in the process of managing real estate economy development and to propose adaptive and targeted recommendations or solutions.






5. Discussion: Management Policy Design Application


The spatial heterogeneity, clustering and autocorrelation of real estate development is a dominating presentation of the dynamic attributes of the real estate market, which is a concentrated reflection of differentiated distribution, interconnection and changes trend of parameters such as the real estate market scale, demand, supply and price in the spatial territory in different cities [76,77]. Influenced by the development stage, resource endowment and location conditions, the county-level cities in Gansu show significant spatial heterogeneity in real estate market development. Some findings in this paper have testified partial content of the existing papers. This study concludes that finance, especially savings and loans, has a significant influence on real estate and macroeconomic development, which is generally in agreement with the findings of Klett [78], Gabauer [79], Wilhelmsson [80], Wang [81], Golob [82], Carmichael [83], Cerutti [84] and Stevenson [85]. Klett, based on a study of Santiago, Chile, argues that real estate production and finance and land reserve are in a complex and synergistic promotion connection, with finance facilitating real estate development and real estate being progressively financialized through the land market. Bates argues that there is a strong causal relationship between real estate and macroeconomics in the US states [86]. Wilhelmsson believes that bank loans have a significant influence on real estate and macroeconomics and that the influence increases over time. This paper argues that population mobility and demographic structure as well as population urbanization rate play a key role in the economic development and spatial heterogeneity of real estate, which is confirmed by existing papers. Fernandez holds that there is a dynamic interaction between the real estate economy and population in Spain [87], Wang argues that population migration and demographics have a positive effect on the real estate economy [88] and Liu argues that the patterns of interaction between urbanization and investment in real estate vary across regions [89].



China has been increasing its regulatory measures on the real estate economy in recent years, with a series of policies issued by the central and local governments to regulate the real estate economy. Most provinces in China have already proposed the plan for “zoning control” or even “one policy for one city”, so that different policies are adopted in different cities and even differentiated measures are taken in different areas in the same city. However, the actual results of these measures are not satisfactory in general. We believe one of the major reasons is that the regulatory measures and policies available have failed to effectively touch the spatial contradictions faced by the real estate market development. Policymakers do not have a full understanding of the complexity of spatial differences and linkages in the real estate economy currently, resulting in a weak spatial directionality of real estate regulation measures and insufficient precision and synergy in regulation. How to classify different cities in a region reasonably? What are the key points in differential policy design? To answer these two questions is the key to economic development and spatial governance of real estate and is precisely the focus of this paper. City classification should be oriented to real estate market development goals and problems, and policy design should be based on the operation rules of distribution patterns of real estate market development and its driving mechanism. According to the mean value of industrial scale and economic contribution, 83 county-level cities in Gansu can be divided into four policy zonings by the real estate market development and the differentiated development policies can be designed depending on the influence factors and their interaction effects (Figure 12).



5.1. Comprehensive Development Policy Area


The first is the comprehensive development policy area, including Honggu, Yongdeng, Jinchuan, Yongchang, Pingchuan, Jingyuan, Minqin, Sunan, Linze, Gaotai, Shandan, Chongxin, Huating, Jinta, Guazhou, Subei, Aksai, Yumen, Dunhuang, Qingcheng, Huachi, Heshui, Anding, Longxi, Dangchang, Liangdang, Linxia, Yongjing, Lintan, etc. The real estate industrial scale and economic contribution of these 39 cities are lower than the average, with the characteristics of “double low”. The policy design for real estate market development in these cities should focus on comprehensive-oriented driving factors, especially revenue (   X 3   ), permanent resident population (   X  15    ), urban population (   X  18    ), household registration population (   X  16    ), urbanization rate (   X  19    ) and other key factors, as well as interaction factors with super non-linear enhancement effects, to achieve comprehensive development and systematic growth of the real estate economy.



In the future, the two-way regulation of supply (real estate enterprises) and demand (real estate consumers) should be coordinated based on the matching of resources of industry, city, people, land and housing to push the progress of the real estate economy development. First, efforts should be made to enhance forward-looking planning, overall planning and strategic layout for the real estate industry and to optimize the scale and spatial layout of real estate development in light of population demand and the stage of urbanization. Second, it is necessary to keep extending the industry chain while strengthening the weak parts so as to promote the integrated development of the upstream, midstream and downstream of the real estate industry chain, with green building materials, prefabricated building and construction operations as the upstream of the industry chain, real estate development enterprises and property enterprises as midstream and marketing, advertising and design, brokerage, legal, accounting and other related services as the downstream. Third, according to the renewal and transformation process of the central area of the county, the activation effect of government funds should be leveraged to advance the transformation of urban villages, old factory buildings and old housing estates and to improve the quality of the living environment by pushing the construction process of a 15-min convenience service circle. In accordance with the principles of “one policy for one community” and “one policy for one building”, menu-style project renovation should be carried out with focus on improving the infrastructure and public service facilities of the old community, covering education (especially primary and middle schools), fire protection, parking and garbage handling. Fourth, great efforts should be made to develop functional real estate products, including facilities for logistics, business, senior care, tourism, culture, education and sports, to meet market demand at different levels.




5.2. Contribution Improvement Policy Area


The second is the contribution improvement policy area, covering 28 county-level cities with above-average real estate industrial scale but below-average economic contribution, characterized by “high and low” levels. Huining, Jingtai, Qingshui, Tai’an, Wushan, Zhangjiachuan, Gulang, Tianzhu, Minle, Jingchuan, Lingtai, Zhuanglang, Jingning, Zhengning, Zhenyuan, Tongwei, Weiyuan, Xihe and Dongxiang are in such a policy area. The policy design for real estate market development in these cities should focus on the contribution-oriented driving factors, especially per capita GDP (   X 2   ), floating population (   X  17    ), number of primary schools (   X  23    ), expenditure (   X 4   ), number of secondary schools (   X  22    ), output value of industry (   X  12    ) and other key factors, as well as interaction factors with super non-linear enhancement effects, to rapidly increase the contribution of real estate economy to local economic development.



The focus in the future should be placed on enhancing supply-side management and increasing support for the development of real estate enterprises. First, more guidelines should be given to the development of large and local real estate enterprises, and local large and medium-sized real estate development enterprises should be encouraged to extend to property, brokerage and senior care industries to provide high-level, proactive and value-added services to achieve the integrated development of the whole industry chain characterized by product diversity and diversification. It is necessary to accelerate the development of local real estate brokerage, valuation, property and other supporting services. Chain real estate brokerage companies should be introduced, and local real estate brokerage enterprises should be cultivated to create a coordinated development of small, medium and large-sized real estate brokerage enterprises. Second, it is important to strengthen the training of real estate practitioners and to encourage real estate enterprises to carry out close cooperation with colleges and universities and professional training institutions, focusing on cultivating all types of skilled and applied professionals that are in short supply in the development of the local real estate industry. A sound long-term mechanism for vocational training of real estate talents should be established to conduct multi-level, multi-professional and multi-form on-the-job skills training. Large real estate enterprises and property service enterprises should be encouraged to build a team of technical qualified personnel that master new technologies, new techniques and new standards, to effectively meet the future demand of urban residents for services in housing refinishing, smart homes and other emerging areas of residential life. Third, new technologies such as blockchain, Internet of Things, artificial intelligence, big data and 5G should be employed to promote the digital transformation of the real estate industry and to explore new forms and scenarios of the real estate economy. Fourth, it is necessary to increase financial support for real estate enterprises, guide banks and financial institutions to implement differentiated credit policies for real estate enterprises, raise the amount of loans for enterprise development and construction and personal mortgage loans and shorten the credit processing and lending time for real estate enterprises.




5.3. Scale Growth Policy Area


The third is the scale growth policy area, covering Xigu, Baiyin, Qinzhou, Maiji, Ganzhou, Xifeng and Wudu, seven county-level cities with below-average real estate industrial scale but above-average economic contribution, characterized by “high and low” levels. The policy design for real estate market development in these cities should focus on scale-oriented driving factors, especially total retail sales of consumer goods (   X 5   ), added value of tertiary industry (   X 9   ), amount of deposit (   X  29    ), Baidu index of real estate public opinion (   X  29    ) and other key factors, as well as interaction factors with super non-linear enhancement effects, which help to significantly expand the local real estate market size and economic strength.



The focus in the future should be placed on enhancing demand-side management, especially on increasing support for real estate consumers. First, it is necessary to adapt to the process of urbanization and industrialization, bring in the local agricultural migrant population relying on county towns, key towns and industrial parks, and accelerate the development of diversified commercial housing according to the size and structural characteristics of the employed population to meet the housing needs of the floating population. By leveraging social consumption and the development of service industry, it is necessary to explore the development modes of “real estate + leisure”, “real estate + health”, “real estate + tourism” and “real estate + emerging industries”, relying on local ecology, culture, recreation, science and technology, hospital resources and scenic spots to provide diversified real estate products and to build a modern habitat industry system of “real estate +”, thus further expanding the scale of real estate. Third, loans, especially provident fund support, should be accessible to new home buyers among those moving from rural to urban areas, such as reducing the down payment ratio, expanding the coverage of housing fund, increasing the investment in personal housing mortgage loans and lowering the interest rate of housing loans. Fourth, it is necessary to explore the new modes of real estate marketing with synchronous interaction and organic integration of “online and offline” operations. Real estate enterprises should strengthen their cooperation with emerging technology companies and network marketing platforms and rely on virtual reality technology, cloud technology and other cutting-edge technology to make it possible for online view of real estate projects, online negotiation, online signing and online registration, with the help of online trade platforms, investment platforms and service trade cooperation platforms.




5.4. Free Decision Policy Area


The fourth is the free decision policy area, covering Chengguan, Qilihe, Gaolan, Yuzhong, Gangu, Liangzhou, Kongtong, Suzhou and Lintao, nine county-level cities with above-average real estate industrial scale and economic contribution, characterized by “double- high” level. The policy design for real estate market development in these cities is quite flexible. For the growth-oriented policy design, policy control and guidance points can be taken from the 30 factors as needed, in particular, the role of key factors and super interaction effect factors should be emphasized to promote the local real estate economy to grow bigger and stronger. For the contraction-oriented policy design, efforts should be made to avoid the 30 driving factors and achieve the consumption reduction for upgrading and transformation of local real estate market development based on other studies and the reality of local development.



The regulation and statistics of the real estate market should be enhanced in the future to maintain the stable and healthy development of the real estate market. It is important to accelerate the establishment of real estate enterprise credit databases, real estate enterprise credit files and accordingly carry out enterprise credit evaluations for reward and punishment. Credit evaluation should be performed based on credit files established by real estate development enterprises, including real estate enterprise qualifications, business performance, contract performance, tax payment, trustworthy awards, bank credit, violations of law, public complaints and disciplinary actions for breach of trust. The real estate development enterprises involved in market access, land transfer, development and construction, business operation, capital use and housing delivery should be managed differently according to the credit rating. Enterprises with high credit should be given policy preference and priority support, enterprises with poor credit should be required to make corrections within a fixed period of time under key supervision, and for any enterprises that refuse to make corrections, appropriate punishment measures should be taken, so as to constantly optimize the business environment of the real estate market. In addition, the existing commercial housing online registration system, inventory housing online registration system, housing mortgage, housing rental and other systems should be integrated to establish a comprehensive real estate transaction information platform and real estate risk warning and monitoring system based on the combination with intelligent technology to achieve unified real estate market supervision. In addition, it is necessary to strengthen real estate statistics, regulate the release of real estate information and create a good market environment.





6. Conclusions


This paper quantitatively examines the development dynamic characteristics of real estate in Gansu, empirically investigates its influencing factors and their interaction effects, reveals the driving mechanism of real estate development and further puts forward targeted optimization policies and measures. The study findings show that the distribution patterns of real estate development in Gansu is significant, and its spatial heterogeneity, agglomeration and autocorrelation comes into being from unsynchronized macroeconomic, social, industrial, demographic, institutional and policy development interweaved with the real estate control, with significant differences in the driving forces and complex interaction effects. Carrying out differentiated policy design and adapting measures tailored to specific local conditions for real estate market development and spatial governance, oriented by urban real estate development goals and problems faced, and based on the operation rules of real estate distribution patterns driving mechanism can significantly improve the precision and synergy of policies, with great practical significance and theoretical value.



From the academic perspective, this paper provides a new technical framework for scholars to study the mechanism of real estate market development, helping them to grasp and reveal the spatial pattern of real estate market development and its evolution. It also offers a valuable reference for the study of real estate market development in multi-scale or similar case areas such as prefecture-level cities, provinces and countries. From a practical perspective, this paper will help city government officials to create a constructive and referential real estate control mode. It will also provide a decision-making basis for real estate upgrading and transformation and optimization of regional layout and economic contribution, and will propose valuable suggestions for governments at all levels to establish high-quality real estate development planning and differentiated policy design.



However, there are certain shortcomings in our study, which may have some influence on the accuracy and applicability of the conclusions. Firstly, although the indicators of independent variables adopted in this study cover a wide range, those in the policy and institutional domains in this paper are still insufficient, with a lack of comparative analysis over the years because of the difficulty of original data acquisition. Secondly, influenced by the scale effect, the mechanism of the same phenomenon at macro, meso and micro spatial scales may be different and there are no multi-scale or cross-scale comparative studies at the local, provincial, regional or national levels in this paper. Thirdly, we sincerely call on more researchers to join this research and jointly create more and more valuable new elements and knowledge for the Word.
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Figure 1. Study Area. 
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Figure 2. Evolution of real estate market in Gansu Province. 
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Figure 3. Comparative analysis of China’s real estate. 
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Figure 4. Research steps. 
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Figure 5. Spatial analysis on industrial scale of real estate in Gansu. 
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Figure 6. Spatial analysis on economic contribution of real estate in Gansu. 
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Figure 7. Spatial analysis on industrial scale of real estate in Gansu. 






Figure 7. Spatial analysis on industrial scale of real estate in Gansu.



[image: Buildings 12 01512 g007]







[image: Buildings 12 01512 g008 550] 





Figure 8. Spatial analysis on economic contribution of real estate in Gansu. 
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Figure 9. Analysis of interaction detector. 
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Figure 10. Average enhancement degree of factor interaction effect. Note: Red represents the average value. 
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Figure 11. Driving mechanism of real estate economy. 
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Figure 12. Policy classification chart of the real estate market development. 
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Table 1. Variable selection and its implication description.
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Variable

	
Index

	
Code

	
Type






	
Dependent

  (  Y i   )

	
Real Estate Added Value

	
    Y 1    

	
Industry Scale




	
Proportion of GDP

	
    Y 2    

	
Economic Contribution




	
Independent

  (  X i   )

	
GDP

	
    X 1    

	
Economic Driving Force




	
Per Capita GDP

	
    X 2    




	
Revenue

	
    X 3    




	
Expenditure

	
    X 4    




	
Total Retail Sales of Consumer Goods

	
    X 5    




	
Per Capita Disposable Income of Residents

	
    X 6    




	
Per Capita Consumption Expenditure of Residents

	
    X 7    




	
Added Value of Secondary Industry

	
    X 8    

	
Industrial Driving Force




	
Added Value of Tertiary Industry

	
    X 9    




	
Employment in the Secondary Industry

	
    X  10     




	
Employment in the Tertiary Industry

	
    X  11     




	
Output Value of Industry

	
    X  12     




	
Number of Industrial Enterprises above Designated Size

	
    X  13     




	
Output Value of Financial Industry

	
    X  14     




	
Permanent Resident Population

	
    X  15     

	
Population Driving Force




	
Household Registration Population

	
    X  16     




	
Floating Population

	
    X  17     




	
Urban Population

	
    X  18     




	
Urbanization Rate

	
    X  19     




	
Baidu Index of Real Estate Public Opinion

	
    X  20     

	
Social Driving Force




	
Mileage of Highway

	
    X  21     




	
Number of Secondary Schools

	
    X  22     




	
Number of Primary Schools

	
    X  23     




	
Number of Hospital Beds

	
    X  24     




	
Doctors and Related Technicians

	
    X  25     




	
Administrative Level

	
    X  26     

	
Institutional and Policy Driving Forces




	
Main Function Planning

	
    X  27     




	
Policies for Poor Counties

	
    X  28     




	
Amount of Deposit

	
    X  29     




	
Amount of Loan

	
    X  30     
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Table 2. Interaction between explanatory variables (   X i    and    X j    ).






Table 2. Interaction between explanatory variables (   X i    and    X j    ).





	Description
	Interaction





	q (   X i   ∩   X j   ) < Min (q (   X i   ), q (   X j   ))
	Weaken nonlinear



	Min (q (   X i   ), q (   X j   )) < q (   X i   ∩   X j   ) < Max (q (   X i   )), q (   X j   ))
	Single nonlinear weaken



	q (   X i   ∩   X j   ) > Max(q (   X i   ), q (   X j   ))
	Bifactor enhancement



	q (   X i   ∩   X j   ) = q (   X i   ) + q (   X j   )
	Independent



	q (   X i   ∩   X j   ) > q (   X i   ) + q (   X j   )
	Nonlinear enhancement
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Table 3. Analysis of factor detector.






Table 3. Analysis of factor detector.





	
Index

	
Industrial Scale

	
Economic Contribution




	
q-Statistic

	
p-Value

	
q-Statistic

	
p-Value






	
    X 1    

	
GDP

	
0.30

	
0.02

	
0.02

	
0.24




	
    X 2    

	
Per Capita GDP

	
0.03

	
0.12

	
0.47

	
0.00




	
    X 3    

	
Revenue

	
0.34

	
0.00

	
0.30

	
0.01




	
    X 4    

	
Expenditure

	
0.05

	
0.05

	
0.26

	
0.02




	
    X 5    

	
Total Retail Sales of Consumer Goods

	
0.34

	
0.00

	
0.12

	
0.08




	
    X 6    

	
Per Capita Disposable Income of Residents

	
0.07

	
0.07

	
0.30

	
0.02




	
    X 7    

	
Per Capita Consumption Expenditure of Residents

	
0.14

	
0.07

	
0.20

	
0.05




	
    X 8    

	
Added Value of Secondary Industry

	
0.16

	
0.04

	
0.22

	
0.01




	
    X 9    

	
Added Value of Tertiary Industry

	
0.35

	
0.00

	
0.01

	
0.44




	
    X  10     

	
Employment in the Secondary Industry

	
0.31

	
0.01

	
0.17

	
0.06




	
    X  11     

	
Employment in the Tertiary Industry

	
0.23

	
0.05

	
0.25

	
0.03




	
    X  12     

	
Output Value of Industry

	
0.09

	
0.04

	
0.22

	
0.00




	
    X  13     

	
Number of Industrial Enterprises above Designated Size

	
0.15

	
0.03

	
0.03

	
0.13




	
    X  14     

	
Output Value of Financial Industry

	
0.30

	
0.01

	
0.14

	
0.03




	
    X  15     

	
Permanent Resident Population

	
0.29

	
0.02

	
0.29

	
0.01




	
    X  16     

	
Household Registration Population

	
0.13

	
0.02

	
0.33

	
0.00




	
    X  17     

	
Floating Population

	
0.17

	
0.08

	
0.35

	
0.00




	
    X  18     

	
Urban Population

	
0.32

	
0.01

	
0.31

	
0.00




	
    X  19     

	
Urbanization Rate

	
0.11

	
0.05

	
0.21

	
0.03




	
    X  20     

	
Baidu Index of Real Estate Public Opinion

	
0.17

	
0.01

	
0.00

	
0.82




	
    X  21     

	
Mileage of Highway

	
0.06

	
0.30

	
0.21

	
0.05




	
    X  22     

	
Number of Secondary Schools

	
0.06

	
0.03

	
0.27

	
0.01




	
    X  23     

	
Number of Primary Schools

	
0.06

	
0.21

	
0.30

	
0.01




	
    X  24     

	
Number of Hospital Beds

	
0.34

	
0.01

	
0.13

	
0.01




	
    X  25     

	
Doctors and Related Technicians

	
0.31

	
0.01

	
0.08

	
0.18




	
    X  26     

	
Administrative Level

	
0.19

	
0.01

	
0.02

	
0.86




	
    X  27     

	
Main Function Planning

	
0.13

	
0.01

	
0.04

	
0.26




	
    X  28     

	
Policies for Poor Counties

	
0.09

	
0.07

	
0.12

	
0.01




	
    X  29     

	
Amount of Deposit

	
0.33

	
0.01

	
0.20

	
0.16




	
    X  30     

	
Amount of Loan

	
0.33

	
0.01

	
0.15

	
0.10
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