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The deterioration of environmental quality has attracted the attention of the Chinese government and the public. The Chinese government has delegated part of the power of environmental regulation to local governments. To fulfill the KPI, local governments tend to loosen environmental regulations to attract more settlement of enterprises, thus leading to an increasingly fierce local environmental regulation competition. The improvement of people’s living standards makes it possible for the public to participate in environmental regulation. This article seeks to carry out the empirical study to interpret the relationship between local environmental regulation competition, public participation, and enterprise location selection through a random effects (RE) spatial Durbin model with 29 provincial panel data in China from 2004 to 2017. The results show that the provincial spatial spillover effect of enterprise location selection is significant. More intensified local environmental regulation competition can attract more investment but may harm sustainable economic development. Active public participation can effectively avoid the excessive investment caused by local environmental regulation competition and sustain economic development. Therefore, we should establish and improve the local environmental prevention and regulation system and establish an information disclosure mechanism to ensure public participation. The local government’s environmental regulation and public participation mechanism should be effectively coordinated.
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1 INTRODUCTION
China’s economy has achieved rapid development in the past 40 years; however, the ecological environment is destroyed rapidly (Hao et al., 2021; Yang et al., 2021; Irfan and Ahmad 2022). The deterioration of environmental quality has attracted the attention of the Chinese government and the public (Jinru et al., 2021; Abbasi et al., 2022; Fang et al., 2022). The government plays an irreplaceable leading role in environmental regulation (Duan et al., 2020; Wu et al., 2020,2021). To reverse the trend of environmental deterioration, the Chinese government has also delegated environmental regulations to the provincial government (Wang et al., 2019; Rauf et al., 2021; Shi et al., 2022). The central government first determines the total emissions of pollutants and then decomposes them in each province (Qiu et al., 2022; Tang et al., 2022). The provincial government has the goal and power to implement environmental regulations. This system promotes the principal–agent relationship between China’s central and local governments, whereas the central government cares more about sustainable economic development, but local governments pay more attention to immediate performance. To fulfill the KPI, local governments tend to loosen environmental regulations to attract more enterprises, thus leading to an increasingly fierce local environmental regulation competition (Zhang et al., 2020). Therefore, the intensity of environmental regulation varies significantly in different provinces (Wu et al., 2020).
Enterprise behavior can be decoded in various aspects among which location selection (enterprise location selection) is regarded as one of the most essential reflection, while the decision of location selection is based on the lowest cost principle (Ahmad et al., 2021). Location selection is an important part of enterprise decision-making. The purpose of ideal location selection is to minimize the cost of production (Alfred, 2009). When local governments raise environmental regulation standards, it may lead the outflow of existing enterprises or hinder the inflow of foreign enterprises. However, the location choice of polluting enterprises largely depends on whether the growth of technological innovation income exceeds the cost of environmental regulation (Chandio et al., 2021; Irfan and Ahmad 2021; Tanveer et al., 2021). How does local environmental regulation affect the location choice of enterprises? Does the spatial heterogeneity in environmental regulation affect manufacturers’ choice of location? Will manufacturers’ location choices have different sensitivity to variation in local environmental stringency? (Wang et al., 2015). Hence, there exists controversial theoretical views about determinants of location selection and thus, it is quite interesting to examine the impact of environmental regulation on enterprise location choice especially in the case of China.
The essential influencing factors of environmental regulation are environmental regulation competition and public participation. Environmental regulation competition refers to the environmental deregulation of local governments to develop the local economy by attracting investment (Hauptmeier et al., 2012). Public participation is the abbreviation of public participation in environmental regulation, which refers to the spontaneous supervision and maintenance of the local environment by social groups based on government environmental regulation. They influence the location choice of enterprises through different paths. There are two controversial views in theory: Porter effect (PE) and pollution haven hypothesis (PHH). The Porter effect (PE) agrees that appropriate environmental regulation can stimulate enterprise innovation as well as reduce enterprise compliance costs and thus attract enterprise’s investment. Some scholars believe that stricter environmental regulations can guide enterprises to innovate independently and improve their competitiveness as well as offset the cost of environmental regulations to some extent (Lv et al., 2020). The pollution haven hypothesis (PHH) considers that environmental regulation increases the production cost of enterprises, thus crowding out the investment of enterprises (Dechezlepretre and Sato, 2017). The environmental regulation intensity varies in regions resulting from the fierce competition, which is extensively studied in the literature. It is generally believed that ‘pollution heaven’ (PH) is a result of an intensified local environmental regulation competition; according to it, enterprises make investment decisions. Commonly, enterprises are located in a region with loosened environmental regulations (Porter and Linde, 1995; Liu et al., 2018; Yang et al., 2018). The main reason is that environmental regulations lead to an increase in the production costs (Li et al., 2019; Zeng et al., 2020), which reduces the competitiveness of enterprises (Hu et al., 2020).
The impact of environmental regulation competition on the location choice of enterprises is also controversial in the empirical aspect. The disputes mainly focus on the following aspects. First, the measurements of environmental regulation competition are controversial due to its complexities and multidimensional characteristics (Kheder and Zugravu, 2012; Antonietti et al., 2017). As different environmental regulations typically involve various pollutants and even the same regulation has different pollution standards across different regions, measuring environmental regulations in any meaningful way is a difficult task (Ben Kheder and Zugravu, 2012). A lot of studies, such as the work of Antonietti et al. (2017), Wu et al. (2017), Zhou et al. (2017), and Dou and Han, (2019), measured environmental regulation competition through a single proxy variable, which led to the risk of measurement error bias (Ben Kheder and Zugravu, 2012; Wang et al., 2019). Nevertheless, there are studies that gauge environmental regulations quite broadly, such as the range of development dimensions, which is clearly beyond the basic meaning of environmental regulation (Wang et al., 2019). Second, disputes on the measurement of enterprise location choice. There are a lot of existing studies, such as the work of List et al. (2003), Mulatu et al. (2010), Mulatu and Wossink (2014), Cai et al. (2016), Chen and Xu (2017), Sarkodie and Strezov (2019), and Wu et al. (2020), which analyzed the effects of variation in environmental regulations on enterprise location selection by using aggregate data on economic activities such as net investment, share of gross output, employment growth, or several new firms (Wang et al., 2019), with the exception of few notable studies (see, for instance, Levinson and Taylor, 2008; Kheder and Zugravu, 2012; Wu et al., 2016). Third, disputes over sample selection differences. Sample differences lead to controversial conclusions, such as developed or developing samples, pollution-intensive enterprises or not, and spatial heterogeneity differences of pollutants (Zhao, 2014). The data analyses of non-state-owned enterprises in Eastern China, the United States, Canada, Mexico, and Turkey are consistent with PHH (Akbostanci et al., 2007; Quiroga et al., 2007; Zheng et al., 2018) and believe that loose environmental regulations do reduce environmental costs burn by enterprises while are rejected in studies of BRICS and MINT countries (Zhou et al., 2017). Fourth, endogenous disputes. Endogeneity leads to the controversy of empirical results including bidirectional causality (Shi and Xu, 2018) and omitted variables. For instance, a certain case study of the United States rejects PHH (Levinson and Pace, 2008), which might be due to the difference of statistical and research methods (Smarzynska and Wei, 2001; Jeppesen et al., 2010) or the omission of variables such as public participation (Xiao, 2008; Zhao, 2014), transportation convenience, labor availability, and cost (Holl and Mariotti, 2018; Castellani and Lavorati, 2019; Li et al., 2019).
Empirical studies conclude that public participation has a significant impact on the location choice of enterprises (Kostka and Mol, 2013; Zheng et al., 2013; Sun et al., 2016). Public participation is even indirectly involved in enterprise decision-making, but its influential power cannot be overlooked (Su et al., 2018). Current studies on environmental regulations and public participation are concluded into three aspects. First, there are disputes on the effectiveness of public participation. According to supporters, enterprises volunteer to reduce pollution in an affluent region with higher income and education levels (Gamper, 2006), where the government often organizes environmental public hearings and forces the polluting enterprises to relocate. The opponents agree that public participation plays a certain role (Xiao, 2019), but the effectiveness is limited (Xu, 2014; Zhang and Guo, 2015) due to its weak financial and legal restrictions (Carreira et al., 2016; Porter, 2017). Wu et al. (2016) believed that public participation with significant concerns in physical health and quality of life exerts a limited impact on environmental regulations. Second, the influencing factors of public participation are well researched. The popularity of the internet helps to restrict government behavior, improve government’s response to public needs, and enhance the public’s awareness of environmental protection (Zhang et al., 2022). The openness of government affairs is necessary. It promotes the openness and transparency of government regulation and public accountability (Pérez-Morote et al., 2020) and encourages the public to participate in and supervise environmental regulation. Third, the classification of public participation is well researched. Xiao (2008) classified public participation into three types: citizen-dominated participation (or civil litigation), media-dominated participation, and NGO-dominated participation. Xue and Dong (2010) divided it into ex ante participation (for instance, public participation in environmental impact assessment) and ex post participation (for example, public tip-offs). Fourth, the interaction between environmental regulation competition and public participation and its impact on the location choice of enterprises is well researched. Public participation or attention can alleviate the intensity of environmental regulation between different regions by affecting the government’s environmental regulation behavior, including attracting the government’s attention to environmental problems, increasing the government’s investment in environmental management, and improving government supervision (Long et al., 2022). The Chinese government should establish an environmental regulation system of “government-led, public, and enterprise collaborative participation” (Tian et al., 2016). The research in this study is based on the understanding that the government and the public jointly constitute China’s environmental regulation cooperation model (Chen and Xu, 2017). Last, the impact of public participation on the location choice of enterprises is different in different regions. The public in developed regions of China has a strong awareness of environmental protection, easier to be united to clamp down on enterprises to comply with regional environmental regulations or even force polluting enterprises to relocate.
To sum up, this study improves the existing research. First, there are significant disputes about index measurement and sample selection, which is supplemented in this study. As a large economy and a developing country in the world, China is very representative. This study selects Chinese samples to supplement and demonstrate this topic. This study selects several indicators to supplement and demonstrate environmental regulation competition, public participation, and enterprise location selection. This study also makes an empirical test combined with enterprise heterogeneity. Second, there is less existing research on the interaction between environmental regulation competition and public participation. This study complements the interaction between the two and further demonstrates the mechanism of the two on the location choice of enterprises. Third, the existing research is less focused on the research of the spatial spillover effect. There are 34 provinces and autonomous regions in China, and there are significant spatial spillovers between different provinces. This study introduces a spatial econometric model to demonstrate this combined with China’s special samples.
This study comprises five sections. Our first section consists of introduction and literature review. The second section is based on theory analysis and research hypothesis. In the third section, empirical model and data sources are presented. The fourth section shows the findings of the regression and robust test results. The study ends with conclusions and prospects.
2 THEORETICAL ANALYSIS AND RESEARCH HYPOTHESIS
To improve the investment environment and attract foreign investment, local governments tend to loosen environmental policies much more than potential competitors to gain competitive advantages among regions (Deng and Xu, 2013; Deng and Sang, 2015; Wang, 2015). As a result, a “pollution heaven” is formed at the expense of the environment with the pursuit of political promotion and economic development (Ayadi et al., 2019). However, environmental regulations in developing countries generally suffer supervision and implementation inefficiency, which leads to insufficient environmental regulations (Blondiau and Rousseau, 2010; Han, 2014). Public participation is regarded as the environmental ethics; therefore, it becomes an important supplement to the legal system (Liu et al., 2019). The discussion of the relation between them is categorized into two aspects: well-recognized superimposing relation and crowding out relation. Regional environmental laws and regulations are formed with the participation of the public and the government. China manages them in accordance with formal environmental laws and regulations. Public participation is regarded as a moral supplement to the legal system. Therefore, the superposition relationship between them can be proved (Zheng et al., 2018). However, excessive government regulation has a strong crowding out effect on public participation. Governmental regulations and public participation are relatively independent. When public participation is involved in an environmental issue, it may no longer be a major concern for local governments, indicating the crowding out relationship between them (Wang, 2016; Xiao, 2019). In China, eastern coastal regions are more economically developed where residents concern more on the environment with stronger legal awareness of environmental protection, therefore participating more voluntarily in environmental supervision. As a result, environmental disparities are formed among the regions. The level of local public participation is an important factor that enterprises should consider when making location selections (Xiao, 2008).
2.1 Environmental Regulation Competition and Enterprise Location Selection
Environmental regulation competition and public participation affect the production cost of enterprises through the intensity of regional environmental regulation and then affect the enterprise location choice. The transmission path is shown in Figure 1. Local officials may only focus on economic growth during their term of office and tend to unilaterally pursue short-term economic development while ignoring environmental pollution (Zhou et al., 2017). Local governments have incentives to lower local environmental regulations, attract pollution-intensive enterprises with short investment cycles and resource dependence, and adopt extensive economic growth at the cost of environmental damage. There is even a vicious cycle in which local governments compete to lower the level of environmental regulations to attract pollution-intensive enterprises (Wang et al., 2019). Based on the aforementioned analysis, hypothesis 1 is proposed.
[image: Figure 1]FIGURE 1 | ransmission path of enterprise location choice.
Hypothesis 1 (H1): the more intense the environmental regulation competition is, the lower the local environmental regulation intensity will be and more enterprises will be attracted to locate.
2.2 Public Participation and Enterprise Location Selection
According to the public goods supply theory, when residents’ marginal willingness to pay for environmental public goods is equal to the marginal cost of environmental public goods supply, residents are willing to sacrifice private consumption to increase the supply of environmental public goods (Fung, 2006). Theoretically, there is the possibility of private provision of environmental public goods. At the same time, the more active the public is in participating in environmental regulation, the higher the cost will be (Sun et al., 2016). Practice shows that residents in developed areas are more sensitive to environmental quality and willing to pay higher costs for environmental regulation. Therefore, there are differences in the degree of public participation in environmental regulation in different regions. The higher the degree of public participation, the higher the level of environmental regulation, and enterprises tend to avoid such areas in location choice. Therefore, hypothesis 2 is proposed.
Hypothesis 2 (H2): the lower the level of public participation is, the lower the environmental costs will be, and more enterprises will be attracted to locate.
2.3 Interaction Between Environmental Regulation Competition and Public Participation
The process of enterprise location selection involves three market players: local government, public, and an enterprise. The local government maps out environmental regulations based on pollution discharge fees. The fiercer the competition of environmental regulation, the lower the environmental regulation intensity will be. Local residents as public participation complement governmental environmental regulation’s insufficiency (Fung, 2006). The efforts to shape environmental regulations from local residents depend on the environmental governance level. More specifically, a well-functional environmental regulation system founded by governments reduces the participation from local residents, that is, the participation to optimize environmental regulations is costly in terms of time and money. As long as the government supply is sufficient, the private supply from the public is ignored (Thomas, 2013). Only when the governance is insufficient, the private sector, namely, the residents would contribute (Drazkiewicz et al., 2015). Finally, the enterprise selects its location and optimal output according to the levels of local environmental regulation competition and public participation (Wang, 2015).
Hypothesis 3 (H3): there is an interaction between environmental regulation competition and public participation.
3 DATA SOURCES AND STATISTICAL DESCRIPTION
The theoretical framework is constructed to investigate the effect of local environmental regulation competition and public participation on enterprise location selection. With different development levels of eastern and western regions in China, enterprises select their locations regarding to local socio-economic indicators and geographical advantages. Thus, the spatial factor should be involved in the theoretical framework. The spatial error model (SEM), spatial lag model (SLM), and spatial Durbin model (SDM) are adopted in the research.
The data are collected from the Chinese Environment Yearbook; China Environment Statistical Yearbook; China Labor Statistical Yearbook; China Statistical Yearbook; Sample Survey of Urban Households; and Survey of Income, Expenditure and Living Conditions of Integrated Urban and Rural Households by the National Bureau of Statistics from 2004–2017. Tibet and Hainan provinces are not included in the research because of missing data. All data are deflated according to corresponding indexes by using the year 2004 as the base year (including GDP deflator, producer price index, fixed investment price index, and consumer price index). Also, some missing data are estimated by using the average over the past 3 years.
3.1 Explained Variable INVE
The local governments attract enterprise investment (mainly fixed assets investment) by loosening environmental regulations to promote economic development. Thus, fixed assets investment can be used to measure enterprise location selection. Considering the heterogeneity of enterprises, investment in China mainly includes state-owned investment; foreign investment; Hong Kong, Macao, and Taiwan investment; and private investment. The data of the first three come from China Fixed Assets Statistical Yearbook. However, private investment lacks effective data, calculated by subtracting state-owned investment; foreign investment; Hong Kong, Macao, and Taiwan investment from fixed assets investment. Because of the statistical measurement changes and errors around 2011, private investment is negative in some year and regarded as zero in our empirical analysis. Therefore, the explained variables in our study include total investment ([image: image]); state-owned investment ([image: image]); foreign investment ([image: image]); Hong Kong, Macao, and Taiwan investment ([image: image]); and private investment ([image: image]).
3.2 Explaining Variable ER
It is difficult to directly measure the level of local environmental regulation competition. Nevertheless, it is inversely proportional to environmental regulation intensity, that is, the higher the level of competition among regions, the lower the level of environmental regulation intensity. Hence, environmental regulation intensity indicators can be used to reflect the level of local environmental regulation competition. Referring to the calculation method of Xiao (2008) and Zhang et al. (2010), the measurement of environmental regulation intensity can be captured from three indicators in the perspective of production cost: pollution prevention and control investment (PCI), average pollution discharge fees (APC), and total environmental regulation costs faced by enterprises (ERC). The PCI is selected based on the principle of “polluter pays”. It is the percentage of industrial pollution prevention and control investment in total local fixed assets investment, which reflects fixed assets investment provided by the government for local environmental pollution remediation. APC is obtained from dividing pollution discharge fees by the number of large-scale local industrial enterprises. All data is collected from the Chinese Environmental Yearbook and China Environmental Statistics Yearbook, and it is deflated to the price index. ERC comprehensively measures total environmental regulation costs per 10,000 RMB of industrial-added value. It is the sum of pollution discharges, industrial pollution prevention, and control investment divided by local industrial-added value.
3.3 Explaining Variable PUB
Since the main force of public participation is well-educated young generations, the study refers to the measurement adopted by Pargal and Wheeler (1996) and Yuan and Xie (2014). Per capita urban disposable income (DPI), proportion of residents with a college education or above (CEA), and urban population density (UPD) are leveraged in the research. Generally, people with higher income prefer better living quality and environment (Pargal and Wheeler, 1996; Antweiler et al., 2001) and vice versa. The income of residents is a key indicator of public participation. The data are obtained from the survey of income, expenditure, and living conditions of integrated urban and rural households by the National Bureau of Statistics. The urban consumer price index is used for deflation. Residents with higher levels of educational backgrounds have more vital environmental awareness and higher public participation willingness. The proportion of residents with college education or above in the total population of the country are selected from the national sample population sampling survey data. The missing data in 2010 is estimated by the average between 2009 and 2011. The more the population density, the more residents are influenced by environmental pollution and consequently, the higher the level of public participation would be. The number of the urban resident population per unit area is taken into consideration at the end of the year. The missing data of the urban areas are approximated with data of the year before and after. The missing data of urban population in 2004 is estimated by the average growth rate over the last 3 years.
3.4 Control Variable Z
The factors affecting enterprise location selection also include the level of local economic development (IND), transportation convenience (TC), and labor cost (LC). The level of local economic development affects enterprises’ long-term development and products’ potential demand. It is usually measured by the level of industrialization and equals the proportion of industrial-added value in GDP. Transportation convenience (TC) affects enterprises’ transportation costs, which are divided into the total mileage of railway, highway, and waterway by the total area. Labor cost (LC) is an important part of the production cost and represented by the proportion of total wages of urban employees and industrial-added value. The data of total wages of urban employees in 2004 and 2005 were missing in several provinces, which are obtained by using average growth rate in recent 3 years. Descriptive statistics of variables are shown in Table 1.
TABLE 1 | Descriptive statistics of variables.
[image: Table 1]3.5 Spatial Weight Matrix
The spatial weight matrix is exogenous whose setup is the key to the spatial econometric analysis (Sun and Li, 2008). There are three kinds of spatial competition for enterprise location selection: nationwide competition, inner-regional competition, and interregional economic competition (Zhao, 2014). Correspondingly, the spatial weight matrix should also be selected between the adjacency matrix, geospatial matrix, and economic spatial matrix (Xiao, 2019). To enhance the robustness, all three spatial weight matrices are selected for analysis in our study. The adjacency matrix is set as [image: image]. [image: image] means two provinces geographically contiguous, otherwise [image: image]. The geospatial matrix (also known as the inverse distance matrix) is set as [image: image], where [image: image]. Here, [image: image] is the distance between the capitals of two provinces i and j. The economic spatial matrix is [image: image]. Referring to the practice of Lin et al. (2006), we selected the reciprocal of the economic development gap between two provinces as the weight. If economic development levels between the two provinces are relatively close, the competition is relatively fierce, and the weight should be greater. The definition of the matrix is as follows:
[image: image] [image: image] where[image: image] represents GDP and [image: image] represents the average GDP of province i in year t [image: image], [image: image] and [image: image] all need to be unitized.
3.6 Spatial Correlation Test
The spatial effect of enterprise location selection is mainly reflected in spatial correlation and spatial heterogeneity, which can be measured by the global Moran’s I. To reduce the data fluctuation and remove the dimensional influence, the test and regression data in our study are treated with a logarithm. We take the adjacency matrix as an example to calculate the global Moran’s I from 2014 to 2017, and the estimated results are shown in Table 2.
TABLE 2 | Global Moran’s I statistics of enterprise location selection.
[image: Table 2]The results show significant positive spatial correlation between enterprise location selection and local environmental regulation competition and public participation, which in general verifies the necessity and feasibility of choosing a spatial measurement model for research.
4 MODELING AND TESTING
4.1 Benchmark Model Setting
Since both SEM and SLM are special forms of SDM, we choose SDM first (Wang, 2019), and LM-error and LM-lag are used to test whether it should be degraded to SEM or SLM. Referring to SDM proposed by Le and Pace (2009), we established a benchmark model as follows:
[image: image]
where [image: image] represents enterprise location selection of province i in period t; [image: image] is the spatial lag term of the explained variable, and [image: image] is the coefficient; [image: image] is the level of local environmental regulation competition of province i in period t; [image: image] is the level of public participation of province i during period t; [image: image] are control variables; [image: image] is a non-negative weight and reflects the spatial weight matrix between different provinces; [image: image], [image: image] and [image: image] are the spatial lag terms of explaining and control variables; [image: image] [image: image] and [image: image] are coefficients for explaining and control variables; [image: image] and [image: image] represent spatial and time fixed effects, respectively; and [image: image] are error terms.
4.2 Model Selection
On the basis of OLS, the LM test is carried out to check the significance of LM-error and LM-lag. Then, fixed and random effects analyses are carried out by using the Housman test. The results are shown in Table 3. The results show that both LM-error and LM-lag tests reject the hypothesis, that is, the spatial model should not degenerate into SEM or SLM, so SDM should be selected. The results of the Housman test cannot reject the hypothesis, and SDM with random effects should be selected.
TABLE 3 | Model testing.
[image: Table 3]4.3 Model Expansion
In order to avoid the endogeneity and missing variables, we adopt the actual data of one period lag ([image: image]) into the following model.
[image: image]
Considering the interaction between local environmental regulation competition and public participation, we introduce an interaction term to measure it. In the interaction item, ERC is selected to represent local environmental regulation competition, and DPI is selected to represent public participation. Formula 10 becomes
[image: image]
4.4 Empirical Results and Robustness Testing
Under the three spatial weight matrices, we adopt the maximum likelihood method and use random effects SDM to test the data of INVE1, INVE2, INVE3, INVE4, and INVE5.
Table 4 lists statistics of the random effects SDM under the three spatial matrices. Table 5, Table 6, Table 7, Table 8, and Table 9 display the result estimations. According to R-sq., the fitting effect of the economic matrix is the best. Thus, the economic matrix is taken as an example to analyze the regression results of INVE1, INVE2, INVE3, INVE4, and INVE5.
TABLE 4 | Statistics of the random effects SDM.
[image: Table 4]TABLE 5 | Decomposition of the random effects SDM (INVE1).
[image: Table 5]TABLE 6 | Decomposition of the random effects SDM (INVE2).
[image: Table 6]TABLE 7 | Decomposition of the random effects SDM (INVE3).
[image: Table 7]TABLE 8 | Decomposition of the random effects SDM (INVE4).
[image: Table 8]TABLE 9 | Decomposition of the random effects SDM (INVE5).
[image: Table 9][image: image] is greater than zero at 1% significance level, indicating that enterprise location selection has a significant spatial spillover effect. It further verifies that there is a strong spatial correlation in the choice of enterprise location. Because spatial lag and explained variables are added into SDM, the regression coefficient is biased and it cannot directly explain the relationship between the explaining and the explained variables. Thus, it needs to be decomposed by a partial differential equation (the decomposition of SDM) and the results are displayed in Table 5, Table 6, Table 7, Table 8, and Table 9, respectively.
The total effects of PCI, DPI, and ERC (local environmental regulation competition) are significantly negative at 5 and 1% levels of significance. The more intensified the local environmental regulation competition, the lower the environmental regulation intensity and the more the investment is, which is in line with H1. The direct and indirect effects of PCI, APC, and ERC are significantly negative. A more intensified local environmental regulation competition attracts local investment and increases investment in economically related provinces. The coefficients of direct, indirect, and total effects of PCI are greater than that of APC, indicating that PCI has a greater impact on enterprise location selection than APC.
The total effects of DPI, CEA, and UPD (representing public participation) are significantly negative. The higher the level of public participation, the less investment will be, verifying H2. The direct and indirect effects of DPI, CEA, and UPD are all negative. A higher level of public participation not only restrains local investment but also reduces investment in economically related provinces. In terms of the coefficients of the total effect, UPD ranks first, followed by DPI and CEA, respectively. In terms of the coefficients of direct effect, DPI is the highest, followed by UPD and CEA, respectively. In terms of the coefficients of indirect effect, UPD is the highest, followed by CEA and DPI, respectively.
The total effect of ERC*DPI is negative, which indicates that the interaction term has a negative impact on enterprise location selection, which verifies H3. Both the direct and indirect effects are negative. The interaction term not only restrains local investment but also reduces investment in economically related provinces. The coefficient of direct effect is higher than that of indirect effect, which means the interaction term restrains local investment more. The absolute value difference between the direct and indirect effects of the five types of enterprises is very small, which also verifies the strong spatial spillover effect of enterprises under the background of economic integration.
Enterprise heterogeneity does not lead to significant differences in the results of random effects nor does it affect the significance. According to the decomposition of random effects, the top three factors affecting state-owned investment are total environmental regulation costs, urban population density, and pollution control and prevention cost. The top three impact factors on foreign investment are urban population density, urban disposable income, and total environmental regulation cost; the top three impact factors on private investment are urban disposable income, urban population density, and pollution prevention and control investment; the top three factors on Hong Kong, Macao, and Taiwan investment are total environmental regulation cost, pollution control, and prevention cost and the proportion of residents with college education or above.
4.5 Robustness Tests
4.5.1 Eliminating Other Interference Items
Our research covers the extensive time-series data from 2004 to 2017 annually. Thus, changing national and provincial policies inevitably affects our regression results. Therefore, the impact of other interference items needs to be controlled. The interference can be effectively eliminated by shortening the data collection period. ‘The Cleaner Production Promotion Law of the People’s Republic of China was amended and implemented in 2012. It is a relatively authoritative legal document in the field of environmental regulation, which may cause a great disturbance to the research results before and after its implementation. The data from 2004 to 2012 are selected for the robustness test as displayed in Table 10, Table 11, Table 12, Table 13, and Table 14, respectively. The results show that there are no significant changes in the direction and significance of the coefficients, which are consistent with the benchmark regression results. It provides robustness checks to our regression results.
TABLE 10 | Robustness tests (INVE1).
[image: Table 10]TABLE 11 | Robustness tests (INVE2).
[image: Table 11]TABLE 12 | Robustness tests (INVE3).
[image: Table 12]TABLE 13 | Robustness tests (INVE4).
[image: Table 13]TABLE 14 | Robustness tests (INVE5).
[image: Table 14]4.5.2 Robustness Test for a Panel Data Model
To avoid the estimation error caused by the wrong model selection, we use a random effects (RE) panel data model for the robustness test. The results are reported in Table 10, Table 11, Table 12, Table 13, and Table 14, respectively.
Although there are some changes in the magnitude and significance of some coefficients, the direction of impact remains constant. So it ensures the consistency of research results even measured with varied methods, namely, the robustness of the research.
5 CONCLUSION
Based on the panel data of 29 provinces in China from 2004 to 2017 annually, the study leverage SDM to carry out the empirical analysis on the relationship between local environmental regulation competition, public participation, and enterprise location selection. The results show that, first, the spatial spillover effect of environmental regulation competition and public participation on enterprise location choice is significant. It means that environmental regulation and public participation in one region have a significant impact on the location choice of enterprises in other regions. When local governments make environmental regulation policies, they should pay attention to the spatial spillover effect. Second, environmental regulation competition has a negative impact on the location choice of enterprises. It indicates that the more intense the competition is, the lower the intensity of local environmental regulation will be, and more enterprises will be attracted to locate. However, although environmental regulation competition can bring more investment, it is not conducive to the sustainable development of economy. Among the indicators of environmental regulation competition, the coefficient of the investment in pollution prevention and control is the largest and has the greatest impact on the location choice of enterprises. Third, the total effect of public participation on enterprise location choice is significantly negative, which means that the higher the level of public participation is, the less enterprise investment will be. Active public participation can effectively avoid the excessive investment caused by local environmental regulation competition and sustain economic development. Among the indicators of public participation, urban population density and urban disposable income index have a greater impact on enterprise location selection. Fourth, the regression results of the heterogeneity of enterprises are significant. The results show that pollution control investment and urban population density greatly affect state-owned investment. Foreign investment is more susceptible to the level of public participation that pays attention to urban population density and urban disposable income; private investment emphasizes urban disposable income and urban population density. The investment from Hong Kong, Macao, and Taiwan attaches more importance to pollution control investment and education level.
Economic sustainability can be achieved through shifting the mechanism of environmental regulation from pollution emission control system to a precautionary system. Therefore, this study proposes the following policy recommendations. First of all, a functional pollutant discharge system should be built upon enterprises, to reinforce the regulation implementation and prevent environmental deterioration. Second, pollution control investment should be enhanced to strengthen the environmental prevention capacity, therefore building a sound socio-ecological environment for the settlement of low-pollution enterprises. Finally, a special fund should be set up to encourage local enterprises to transfer into the environmental-friendly economy, preventing pollution radically.
Beyond them, it is necessary to improve the environmental information disclosure mechanism by establishing diversified communication platforms in order to enroll more participators. With the rapid development of multimedia, it is more convenient for the public to get involved in the events and raise common awareness. Meanwhile, multimedia acts as a double sword, the informal report in which might mislead the public as well arouse the wave of protest. Even so, it is believed that the environmental information disclosure mechanism should be improved, and unobstructed communication channels should be established to the informative to the public. Further, local governments should improve the feedback mechanism for public participation, and promotes the coordination between local governments’ environmental regulations and public participation. Local environmental regulation competition and public participation have mutual influence and complement each other. The time-feedback of public participation can facilitate local governments to dynamically adjust the environmental regulation intensity, standard investment from different types and achieve economic sustainable development.
This study is subject to some limitations, which is also the research direction in the future. First, we do not use enterprise data. In the next step, we will investigate the willingness of enterprises and test it with enterprise data. Second, the study of interaction effect between environmental regulation competition and public participation is not deep enough. We will discuss the interaction with more detailed variables. Third, the impact of environmental regulation on enterprise location selection maybe distinguished between short term and long term, which can be studied further.
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-0.2245*(-3.22)
-0.0462 (-1.35)
-0.0127 (-0.39)
-0.0357 (.
0.8754

4707.29
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Variables Standard SDM Robust SDM RE

INVEi+ 03795""(21.37) 0.2620"*(22.76) 0.5355""(28.32)
PCI ~08188"/(-17.45)  -0.5029"*(-11.16)  ~0.6280"*(~10.19)
APC -00963"(-3.86)  -0.1308"'(-4.14)  -0.1137"(-3.53)
ERC ~09652*/(-1529)  -0.7135""(-9.66)  -0.7186"(-8.52)
DPI ~04466'(-4.88)  -0.4534"(-2.41)  -0.3826"(-3.62)
CEA -03006™(-6.65)  -0.0365 (-0.85)  -0.1575"*(-2.71)
UPD ~0.1506"(-1.66) 00205 (-028)  -0.2794""(-3.65)
ERC'DPI -0.0181 (-0.44) -0.0432 (1.09) -0.0164 (-0.28)
R-sq 09696 09758 0.9508

Log-l 131.56140 170.1044 -
Wald - =] 5239.86
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Variables

INVE -+
PCI
APC
ERC
DPI
CEA
UPD
ERC'DPI
R-sq
Log-1
Wald

Standard SDM

0.8640"*(36.66)
~0.2025"*(-4.03)
~0.0897"(-2.02)
-0.2033"(-2.89)
~0.6673"(-3.57)
-0.1863"*(-2.62)
~0.1731"(-2.10)
-0.1364 (-1.31)
05820
-141.8321

Robust SDM

0.7783***(18.14)
-0.1132 (-1.02)
-0.0607 (-0.81)
-0.1214 (-0.78)
-0.9128"(-3.50)
-0.2010"(-2.29)
~0.1015 (-1.04)
-0.1013 (-0.79)
0.4062
~71.0700

RE

0.8886""(43.36)
-0.2383"*(-3.40)
~0.0667*(-1.67)
-0.2431"(-2.38)
~0.5752'*(~4.02)
-0.2045"(-3.11)
-0.1012 (-1.58)
01050 (-1.11)
05712

6172.53
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Variables

INVE+
PCI
APC
ERC
DPI
CEA
uPD
ERC'DPI
R-sq
Log-1
Wald

Standard SDM

0.7259"(29.35)
~0.4794*(~14.29)
-0.0963"*4(-6.87)
-0.5855"**(~13.46)
-0.2423"(-4.91)
~0.0466 (-1.55)
-0.0966"(-2.04)
-0.0254 (-1.09)
09851
3636117

Robust SDM

0.8850""(12.09)
-0.1241(-2.08)
-0.0492***(-2.96)
~0.1675"(-2.14)
~0.0478 (-0.72)
-0.0152 (-0.79)
-0.0370 (-1.35)
~0.0367 (-1.46)
09790
319.8833

RE

0.9274"*(88.56)
~0.1851*(~7.37)
~0.0781**(-6.00
-0.2260"(-6.59)
-0.0861"(-1.92)
~0.0911***(-4.15)
-0.0512"(-2.33)
-0.0856 (-1.01)
09751

21968.24
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Variables

INVEi-1

PCI

APC

ERC

DPI

CEA

UPD

ERC'DPI

Adjacency matrix

Geospatial matrix

Economic matrix

Direct
effect

0360
(24.40)
-0.826™
(-21.98)
-0.103"
(-3.97)
-0.968"
(-18.43)
0817 (7.07)

-
(-5.17)
-0.130 (-1.43)

-0.033 (-0.87)

Indirect
effect

0.179" (4.44)
0.170 (1.44)
0.107 (1.36)

-0.239
(-1.30)
-0.786"
(-4.16)
-0.047
(-0.39)
-0.024
(-0.14)
-0.046
(-0.33)

Total
effect

0.540"
(11.75)
-0.656™"
(-5.18)
0.004 (0.05)

0.728"
(-3.64)
0.031 (0.15)

0.169 (1.36)

-0.154
(-0.75)
-0.080
(-0.51)

Direct
effect

0271
(22.74)
-0.754"
(-25.79)
-0.089"*
(-4.13)
-0.832"*
(-19.67)
0.081 (0.71)

-0.036 (-1.01)

0.081 (1.07)

0.044 (1.42)

Indirect
effect

0.153" (1.80)

-0.095
(-0.44)
0.095 (0.73)

0.053 (0.14)

-0.006
(-0.02)
0.101 (0.35)

-1.865""
(-3.53)
-0.292
(-0.85)

Total
effect

0425 (4.82)

-0.850"*
(-3.80)
0.006 (0.05)

-0.885"
(-2.26)
0075 (0.21)

0.085 (0.22)

1.783"
(-3.24)
-0.247
(-0.69)

Direct
effect

0382
@1.27)
-0.813"
(-20.05)
-0.095"
(-3.46)
-0.967"
(-16.67)
-0.403"
(-3.76)
-0.305"*
(-7.36)
-0.185 (-1.53)

-0.048 (-1.06)

Indirect
effect

0.028" (2.24)

~0.124"
(-2.65)
-0015
(-0.31)
-0.059
(-0.81)
-0.317
(-3.27)
0.024 (0.32)

-0.195"
(-2.01)
-0.263"*
(-2.61)

Total
effect

0.410"
(16.36)
-0.689"
(-11.88)
-0.111*
(-1.87)
-0.908"*
(-9.80)
0085 (0.56)

0329 (382)
0059 (0.48)

-0.311
(-2.55)
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Variables

INVET
INVE2
INVE3
INVE4
INVES

we wP WE
Num R-sq Log-1 Num R-sq Log-l Num R-sq Log-1
377 09860 3765879 377 0.9901 413.4262 a7z 09851 3636117
377 09139 168.4569 377 0.9316 210.1774 377 0.9192 164.8825
377 02199 212,539 377 02003 213220 377 0.2541 —-207.801
377 0.5822 -142.085 377 0.5995 -134.627 377 0.5820 -141.832
377 09740 172.9761 377 0.9856 2623071 377 0.9696 131.5140





OPS/images/fenvs-10-884401-t005.jpg
Variables Adjacency matrix Geospatial matrix Economic matrix

Direct Indirect Total Direct Indirect Total Direct Indirect Total
effect effect effect effect effect effect effect effect effect

INVEi-1 0679 0071 (1.43) 0.750" 0403 0872*(297) 0776 (633 0725 -0018 0.706"*
(26.79) (13.89) (11.49) (20.18) (-0.71) (19.46)

PCI -0.541"  0048(063)  -0.492" -0.637""" -0.042 -0.679 -0.479" 0.034 (1.15) -0.444"
(-18.16) (-5.94) (-23.22) (-0.29) (-4.55) (-15.41) (-1097)

APC -0.090" -0.025 -0.115™* -0084"" -0.070 -0.156" -0.096" -0017 -0.113"
(-5.71) (-061) (-2.63) (-5.34) (-0.85) (-1.84) (-6.20) (-0.66) (-366)

ERC -0.671" -0.110 -0560" -0.749™" -0.119 -0.630" -0.589" -0011 -0.600""
(-17.23) (-098) (-4.66) (-21.46) (-0.48) (-2.47) (-14.26) (-027) (-10.85)

DPI —0.427 -0.127 -0300"*  -0.040 (-0.53) -0.249 -0.200 -0.233" -0015 -0.248"
(-5.92) (-1.22) (-272) (-1.16) (-1.44) (-4.05) (-0.29) (-3.10)

CEA -0.056" -0016 -0.040 -0.019 (-0.81) -0.163 -0.183 -0.052* -0.064 -0117*
@12 (-021) (-0.49) 0.78) (-0.85) 191 (122 (197

UPD -0027 (-056)  -0.087 -0.060 -0039 (-078)  -1.263" -1.223 -0.108" -0.182" -0290""
(-0.89) (-0.54) (-3.14) (-291) (-237) (-367) (-4.11)

ERC'DPI  -0.009 (-042)  -0.171* -0.161 -0.027 (-1.31) -0.099 -0.126 -0.021 (-0.84) -0018 -0.039 (~0.64)

(-2.18) (-1.89 (-0.48) (-0.58) (-0.36)
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Variable Adjacency matrix W®

2013 2014 2015 2016 2017
INVE1 0240 (2.511) 0280 (2.412) 0.278" (2.845) 0274 (2.789) 0279 (2.804)
INVE2 —-0.07 (-0.322) -0.056 (~0.186) 0,004 (0.362) 0,037 (-0.007) 0023 (0.518)
INVES 0.336™" (3.349) 0285 (2.889) 0253 (2.793) 0361 (3.558) 0392 (3.827)
INVE4 0.448"" (4.330) 0460 (4.429) 0.456™" (4.378) 0523 (4.997) 0531 (5.183)
INVES 0.302"" (3.056) 0.204"* (2.980) 0331 (3.329) 0.354" (3.503) 0352 (3.457)
PCI 0.168" (1.823) 0.284" (2.907) 0.208" (2.175) 0.323" (3.243) 0366 (3.640)
APC 0.305"" (3.052) 0362 (3.438) 0430 (4.127) 0.488™ (4.650) 0.418" (4.089)
ERC 0.197** (2.090) 0331 (3.352) 0.143"* (1.603) 0.339" (3.403) 0.433" (3.557)
DPI 0.366™" (3.652) 0364 (3.625) 0364 (3.628) 0.359" (3.685) 0.355" (4.190)
CEA 0.180" (2.028) 0.186" (2.091) 0.188" (2.109) 0243 (2.581) 0.194" (2.124)
UPD ~0.056 (-0.180) -0.060 (-0.213) 0,083 (-0.418) -0.034 (0.013) 0,043 (-0.070)

Moran's | is calculated by Statal6.0. Z stands for Z value.

and * refer to statistically significance at the level of 1, 5, and 10%, respectively. Z value is in the bracket.
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LM-lag
Robust-LMLAG
LM-error
Robust-LMERR
R-squared

P value
Hausman test

INVE1

0.263
0.104
0.999
0.840
0.7054
0.0015
-30.01

INVE2

0.925
0.082
0.929
0.085
0.5575
0.0348
-32.52

INVE3 INVE4
0.173 0.044
0.635 0521
0.091 0.346
0.553 0.823

0.8547 0.8677
0.0000 0.0000
2056 -64.99

INVE5

0.009
0.754
1.061
1.806
0.7525
0.0003
-9.92
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INVE4
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APC

ERC

DPI

CEA

UPD

ERC'DPI

Adjacency matrix

Geospatial matrix

Economic matrix

Direct Indirect Total
effect effect effect
0.868"* -0035 0833
(37.82) (-0.76) (16.95)
-0315™" -0033 -0.349"
(-4.43) (-0.21) (-2.22)
-0.055(-1.18)  0.022(0.22) -0.032(-0.33)
-0317™ -0070  -0.246(-0.90)

(-3.10) (-0.25)

-0.639" -0216 -0.856""
(-2.99) (-081) (-301)
-0.167* -0.109 —0.277"
(-247) (-081) (-2.09)
-0.185™ -0.406" 0591
(-2.39) (-2.28) (-2.67)
-0077(-0.78) 0385 -0.462"

(-1.58) 1.77)

Direct Indirect
effect effect
0851 -0.162"
(35.46) (-161)
-0269™*  -0.024(-0.08)
(-3.65)
~0051(-1.13)  0.140 (0.75)
-0268™  -0.113(-0.19)
(-251)
0624 -0.601(-1.12)
(-2.66)
-0.154"  -0.234(-067)
(-1.97)
-0.287"** —1.675""
(-3.38) (-3.78)
~0.125(-1.27) -0.832(-1.43)

Total
effect

0.688"" (6.62)
-0.293 (-0.98)
0.088 (0.50)
-0.154 (-0.25)
—1.226™
(-2.38)
0,080 (-0.23)
-1.963"*

(-3.99)
~0.957 (~1.56)

Direct Indirect
effect effect
0866 0017 (0.26)
@.71)
-0298"™  0012(0.13
(-4.89)
-0.083" 0063 (0.83)
(-1.70)
-0.303" -0.017
(-320) (-0.11)
~0.667"** -0.038
(-3.57) (-0.20)
-0.186"* -0.067
(-2.62) (-0.46)
0.173*210)  -0.298"
(-2.20)
-0.136(-1.31)  -0.091

(-0.45)

Total
effect

0.884"
(11.80)
-0285""
(-2.60)
-0.020 (-0.21)

-0.285 (-1.46)

~0629"
(-2.30)
-0.118 (-0.76)

—0471"
(-2.45)
-0.228 (-0.91)
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Variables

INVEir-1

PCI

APC

ERC

DPI

CEA

UPD

ERC'DPI

Adjacency matrix

Geospatial matrix

Economic matrix

Direct
effect

0.827*
(19.05)
-0.402*
(-6.58)
-0.145"
(-5.01)
-0517"
(-2.66)
-0.300""
(-2.66)
-0.027
(-0.63)
-0.101"
(-1.84)
-0.081
(-0.71)

Indirect
effect

-0.320"
(-5.33)
-0.577
(-4.67)
-0.052
(-0.81)
-0.533"
(-2.76)
-0.042
(-0.26)
-0.126
(-1.18)
-0.347"
(-2.42)
-0.200
(-1.35)

Total
effect

0.497*** (6.81)

-0.979"*
(-7.18)
-0.197"
(-3.00)
-1.080"*
(-5.08)
-0.257
(-1.41)
-0.098
(-0.86)
-0449"
(-2.59)
-0.231
(-1.43)

Direct
effect

0.895"
(26.29)
-0.202*
(-5.55)
-0.073"*
(-3.03)
-0.374"
(-4.95)
-0.102
(-0.95)
-0014
(-0.41)
-0.108*
(-2.26)
-0032
(-0.82)

Indirect
effect

-0.795
(-8.02)
-0.939""
(-4.74)
-0.235""
(-2.41)
-0.784"
(-2.24)
-0.127
(-0.45)
-0.412"
(-1.78)
-1.378"
(-5.35)
-0210
(-0.70)

Total
effect

0.099 (0.96)

-1.282
(-6.28)
-0.309"
(-317)
-1.158"
(-3.29)
-0.024
(-0.09)
-0.427
(-1.83)
-1.4827
(-5.29)
-0.243
(-0.78)

Direct
effect

0.747* (22.68)

-0.487"
(-10.96)
-0.193"
(-7.69)
-0.617"
(-9.95)
-0.203"
(-3.34)
-0.029 (-0.72)

-0.084"
(-4.74)
-0.076"
(171

Indirect
effect

-0.242
(-6.45)
-0.190"
(-4.08)
-0.067*
(=1.77)
-0.238"
(-3.64)
-0.123
(-1.54)
-0.281"
(-3.87)
-0.665"
(=7.17)
-0.097
(-1.21)

Total
effect

0505
(10.49)
-0.677"
(-11.56)
-0.261""
(-5.87)
-0.855™"
(-10.08)
-0.417"
(-3.65)
-0.310™"
(~4.08)
-0.849™
(-7.55)
-0.174"
(-1.82)
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Variables Adjacency matrix Geospatial matrix Economic matrix

Direct Indirect Total Direct Indirect Total Direct Indirect Total
effect effect effect effect effect effect effect effect effect
INVE., 0325 (482)  -0.078  0247"(1.98) 0408"* 464)  -0.067 0340(132)  0286" (390) 0042(062 0328 (3.49)
(-0.79) (-028)
PCI -0.379™  0086(0.42) -0292(-1.46)  -0.392" -0075  -0468(-113  -0305™  -0.122(-1.14)  -0427""
(-3.89) (-3.42) (-0.18) (-3.35) (-3.40)
APC -0.115(-154)  -0.198 -0.314" -0.151" -0091  -0243(-095)  -0.130"  -0.061(-053 -0.191(-1.43)
(-1.37) (-223) (-198) (-035) (-1.90)
ERC 0,431 -0.141  -0290(-085)  -0.437"" -0805  -1243(-157)  -0.376"  -0.246(-153  -0622
(-3.01) (-0.42) (-2.68) (-1.04) (-2.74) (-3.04)
DPI -0.962"* -0.191 -1.153 -0.856™ -0.998 -1.854"" -0.793"* -0.580"* -1.374"
(-3.03) (-0.55) (-3.27) (-2.19) (-1.40) (-2.95) (-3.19) (-2.55) (-4.14)
CEA -0.133(-108)  -0262  -0119(-057) -0.052(-039)  -0469  -0416(-0.70) -0.046(-043  -0246"  -0.203 (-1.59
(-1.06) -0.77) (-1.29)
UPD -0.571* -0.509" -1.080"* -0.484"* -1.243" -1.727* -0.591* -0.436"" -1.028"
(-2.86) (-1.64) (-3.07) (-2.41) (-1.64) (-2.19) -3.22) (-2.34) (-3.90)
ERC'DPI  -0024 (-0.21)  -0.538" -0562"  -0087(-031)  -0242  -0279(-0.36) -0.044(-037) -0327(-1.49) -0.371(~1.40

(-1.87) (-1.83) (-0.33)
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Variables

INVET
INVE2
INVE3
INVE4
INVES
PCI
APC
ERC
DPI
CEA
UPD
IND
TC
LC

Unit

Bilion RMB

Bilion RMB

Bilion RMB

Bilion RMB

Bilion RMB

%

Ten thousand RMB
%

Ten thousand RMB
%

Ten thousand people/km2
%

Sample size

406
406
406
406
406
406
406
406
406
406
406
406
406
406

Mean

784.5598
190.7038
23.8529
23.2475
546.7672
0.281
5.905
0512
1.395
9.999
0.486
40.090
38.700
0.371

Standard deviation

692.5307
117.4932
30.0070
31.2302
567.9043
0.259
4.769
0.394
0571
6.502
0.262
7.199
34.553
0.296

Min

26.1980
15.1710
0.0140
0.0000
0.0000
0.020
0.440
0.050
0.670
2.500
0.090
15.260
1.200
0.140

Max

3732.6360
594.9390
166.2620
184.5740

3116.6600

1.630
39.790
2.980
4.01
44.760
1.200
53.040
133.400
2.500
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