[image: image1]The impact of FDI on haze pollution: “Pollution paradise” or “pollution halo?”--Spatial analysis of PM2.5 concentration raster data in 283 cities

		ORIGINAL RESEARCH
published: 10 March 2023
doi: 10.3389/fenvs.2023.1133178


[image: image2]
The impact of FDI on haze pollution: “Pollution paradise” or “pollution halo?”--Spatial analysis of PM2.5 concentration raster data in 283 cities
Yanbo Liu1,2 and Mingshun Guo1*
1School of Management, Shenyang University of Technology, Shenyang, China
2Institute of Higher Education, Shenyang Agricultural University, Shenyang, China
Edited by:
Xiaohang Ren, Central South University, China
Reviewed by:
Yan Zheng, Central South University, China
Marco Schiavon, University of Padua, Italy
* Correspondence: Mingshun Guo, sutgms@163.com
Specialty section: This article was submitted to Environmental Economics and Management, a section of the journal Frontiers in Environmental Science
Received: 28 December 2022
Accepted: 24 February 2023
Published: 10 March 2023
Citation: Liu Y and Guo M (2023) The impact of FDI on haze pollution: “Pollution paradise” or “pollution halo?”--Spatial analysis of PM2.5 concentration raster data in 283 cities. Front. Environ. Sci. 11:1133178. doi: 10.3389/fenvs.2023.1133178

This paper constructs a spatial econometric model based on the environmental Kuznets curve to examine the effect of foreign direct investment (FDI) on urban haze pollution in Chinese cities. The evidence from the raster data of PM2.5 concentration in MODIS and MISR shows that there is a significant spatial correlation between haze pollution and FDI in Chinese cities, which is expressed as a spatial spillover effect; FDI in Chinese mainland cities reduces haze pollution, which confirms the “pollution halo hypothesis”; using instrumental variable estimation, the above conclusions are still robust; The total effect of FDI on haze pollution is negative, and the total effect can be decomposed into scale effect, technology effect and structural effect; FDI increases urban haze pollution through scale effects and structural effect, but decreases urban haze pollution through technology effects; the environmental Kuznets curve exists in urban haze pollution in China, i.e., there is an inverted “U” relationship between economic development and haze pollution. This paper proposes that the establishment of inter-city linkage mechanism of haze control and the full play of the technical effect of FDI on haze pollution will help reduce urban haze pollution.
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1 INTRODUCTION
In recent years, the widespread haze pollution problem in China has caused great concern among the government and residents. Some scholars point out that less than 1% of the top 500 cities in China have air quality that meets the World Health Organization standards (Georgiadis C and Patias P et al., 2022; Xu and Liu, 2022). Haze pollution is a concomitant of economic development, and that all economies experience environmental pollution in the early stages of industrialization, countries including the United States, Japan and Europe have experienced severe haze pollution in the last century (Feng and Wang, 2019).
China surpassed the United States in 2014 to become the country that attracts the most foreign direct investment (FDI) in the world. FDI has both positive and negative effects on environmental damage and haze pollution: first, local governments, in order to attract more foreign capital inflows, it tends to relax environmental regulations, accelerate the development and use of natural resources and produce more pollution-intensive products, and thus become a “Pollution paradise” for developed countries (CO L., 2000; Ahmed and Fatimah, 2012), this is known as the Pollution Haven Hypothesis (Brian and Taylor, 1994). The range of studies available includes Russia, Saudi Arabia, Oman Qatar (Saddam A, Kari F., 2014) and some African countries (Kivyiro P., Arminen H., 2014), of course, many other countries and regions. In the case of China, there is also some evidence to support the “pollution paradise hypothesis,” including inter-provincial and industry data. For example, Huang and Zhong et al. (2021) found a positive relationship between foreign direct investment and inter-provincial haze pollution in China; Ren et al. (2014) used Chinese industry data to investigate the relationship between FDI and carbon emissions and found a significant positive relationship between FDI and carbon emissions. In addition to the impact on a specific environmental indicator, some studies have also found a negative impact of FDI on the overall environmental quality. Scholars have even proposed the “bottom-up competition” hypothesis to support and explain the “pollution paradise hypothesis”: some less developed countries or regions will actively lower their environmental protection standards and requirements to compete for FDI at the expense of resources and the environment, and empirical studies have also found that local governments play a competitive game in attracting FDI, and that environmental regulation is significantly related to the level of FDI (Fahad S and Bai et al., 2021).
Second, FDI can improve the environmental welfare of the host country by introducing environmentally friendly technologies and products, and foreign-funded enterprises usually implement uniform environmental standards (Letchumanan and Kodama, 2000; Werner et al., 2001). Therefore, scholars put forward the “Pollution Halo Hypothesis,” that is, FDI can bring more advanced and environment-friendly technology to the host country and help to reduce the environmental Pollution of the host country (Nancy and David, 1993; Reppelin-hill V., 1999). The literature has carried out an empirical test of the “Pollution Heaven Hypothesis” and provided relevant evidence from different angles, but unfortunately, the relevant research conclusions are not consistent. Theoretically, the impact of FDI on the environment consists of three types of effects: first, the scale effect, second, the structural effect, and third, the technology effect (Krueger A B., 2000; Zhiqiang, 2006; Yuanyuan et al., 2017). Generally speaking, the scale effect caused by the increase in resource factor inputs resulting from FDI will increase environmental pressure, while the technology effect brought about by FDI will reduce the pressure on the environment, and the structural effect depends on the specific FDI quality and the industrial structure and economic development level of the host country (Tao et al., 2020). Therefore, the impact of FDI on the environment, such as haze pollution or carbon emissions, needs to be empirically analysed, and different findings may exist for different research subjects and different stages of economic development.
The main difference between haze pollution and other pollution is its strong mobility (LV Yanqin et al., 2022). Haze pollution is not a local environmental problem, it can spread or transfer to neighboring regions through natural factors such as atmospheric circulation, and economic mechanisms such as industrial transfer, industrial agglomeration, and traffic flow, therefore, the influence of FDI on haze pollution may not be the same as other pollution. In addition, due to the strong mobility of haze pollution, the relevant literature mainly adopts the spatial econometric model, including Spatial Dubin Model (SDM), Spatial Error Model (SEM) and Spatial Autoregressive Model (Sar) (Wang X et al., 2022; Sun Xianming et al., 2023), however, some scholars point out that spatial delay and spatial error may exist simultaneously in spatial model, so a new model considering both spatial error and spatial delay is proposed in recent literature, the Spatial Lag Model with spatial lag error term (SARAR) has not been used to analyze it in the literature.
In the literature on FDI’s contribution to haze pollution in China, the existing data mainly used provincial or provincial capital city data, and lacked the authoritative data covering the whole country. In this paper, a spatial panel data model was developed to test the “Pollution paradise hypothesis” and “Pollution halo hypothesis” using MODIS and MISR raster data of PM2.5 concentrations at the Chinese mainland city level, the SARAR Model is used to test the effect of FDI on haze pollution, and found that FDI reduces haze pollution through technological effect.
The contribution of this paper is to analyze the effect of FDI on haze pollution by using the grid data of PM2.5 concentration at city level, and to analyze the mechanism, this study provides new evidence for the controversy of “Pollution heaven hypothesis” and “Pollution halo hypothesis”. The second part is the literature review, the third part introduces the model and data, the fourth part is the analysis of empirical results, and the last is the conclusion and discussion.
2 MODELS AND DATA
2.1 Model
Most of the econometric modelling related to the analysis of environmental pollution in an economy is based on the Environmental Kuznets Curve (EKC). The Environmental Kuznets curve (Figure 1) points out that the environmental quality of an economy will gradually improve at the initial stage with the level of economic development of the economy, but when the economic development of an economy reaches a certain level, the improvement of the structure and quality of economic development will gradually change the environmental quality, so the relationship between economic development and the environment shows an inverted “U” shape (Song and Ye, 2021). In the process of econometric analysis, the verification of the inverted “U” curve is mainly carried out by adding a quadratic term to the linear model, thus, the literature analysing the impact of FDI on environmental development is mainly based on the level of economic development and its quadratic term by adding the FDI variable to the analysis.
[image: Figure 1]FIGURE 1 | Environmental Kuznets curve.
In addition, as FDI and haze pollution may be spatially correlated, traditional panel data models that do not take spatial factors into account may cause unreliable research findings due to the correlation of error terms, so this paper will establish a spatial econometric model to verify the concerns of this paper (Gan and Yang, 2020). In terms of specific model adoption, spatial econometric models mainly include include Spatial Dubin Model (SDM), Spatial Error Model (SEM) and Spatial Lag Model (SLM, also known as Spatial Autoregressive Model, SAR). In this paper, the spatial fixed effects of choice were determined according to the LM and LR tests, and the SEM model and SAR model were determined to be more effective than the SDM model according to the Wald test. But since the spatial lag term and the spatial error term of a spatial model may co-exist, new literature has proposed models that can consider both spatial error terms and spatial lag terms, i.e., spatial lag models with spatial lag error terms (SARAR), and in this paper the SARAR model is used for the analysis. The SARAR model takes the following specific form:
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In Eq. 1, [image: image] is the explanatory variable, representing haze pollution; [image: image] is a set of independent variables, including economic development, secondary terms of economic development, FDI, and other control variables; [image: image] is a matrix of spatial weights, in this paper, is 0–1 matrix of spatial weights matrix of spatial weights, that is, the common boundary between cities is 1, and vice versa is 0(Feng and Wang, 2019); [image: image] is the coefficient value, [image: image] is disturbance term with spatial dependence, [image: image] is a random disturbance term, [image: image]; [image: image] represents the residual autoregressive coefficient, and [image: image] represents the spatial lag coefficient.
Expanding Eq. 1 according to the environmental Kuznets curve (EKC) to create the SARAR model for this paper:
[image: image]
In Eq. 2, i represents the ith sample, t represents the tth year, [image: image] represents the level of economic development, [image: image] is the quadratic term of the level of economic development, and [image: image] represents the level of foreign direct investment.
In addition, drawing on the existing literature, the following control variables are considered:
The first is the energy intensity indicator. The process of haze pollution formation is complex, and industrial energy consumption is an important trigger of haze pollution (Zhou and Yin, 2022). The second is the green space coverage. One of the causes of haze pollution is dust from construction sites, motor vehicle exhaust emissions, industrial production emissions, coal-fired exhaust emissions from thermal power stations, etc. Green areas help to absorb various dust and other toxic substances from the various emissions mentioned above (Meo and Almutairi et al., 2021). The third is the factor endowment structure (Feng and Cheng-gang, 2018). The factor endowment structure determines the type of technological progress in an economy and therefore affects haze pollution from the perspective of technological progress. The fourth is the size of government, including indicators of fiscal budget revenue and fiscal expenditure share. The government plays an important role in environmental monitoring and governance, and there may also be an impact of government size on haze pollution (Li et al., 2020). The fifth is the indicator of industrial structure, including the indicator of advanced industrial structure and rationalization of industrial structure. Haze pollution differs at different stages of industrial development. For example, at the early stage of industrialisation, the development of cement, iron and steel, electrolytic aluminium and other industries will increase haze pollution, but as the industry continues to upgrade and the proportion of service industry rises, haze pollution will gradually decline (Shi and Zhang, 2021). The Sixth is urbanisation level indicators. The rising level of urbanisation will increase the consumption of housing demand, household appliances and household cars, while the real estate industry and automobile exhaust emissions, etc. are important sources of urban haze pollution. Elevated electricity consumption from household appliances will also increase coal consumption, which in turn increases the source of haze pollution (Liu et al., 2019). Other control variables include the level of consumption, the level of information technology, and the level of financial development (Huang and Guo, 2021; Wang Xiong et al., 2023).
Ultimately, the SARAR model in this paper takes the following form:
[image: image]
The control variables are: [image: image] for energy intensity; [image: image] for green space coverage; [image: image] for urban factor endowment structure; [image: image] for fiscal budget revenue; [image: image] for fiscal expenditure share; [image: image] for financial development indicators (Ren Xiaohang et al., 2023); [image: image] for advanced industrial structure indicators; [image: image] for rationalized industrial structure indicators; [image: image] for urban consumption level indicators; [image: image] for urbanization development level indicators; and [image: image] for information development level indicators.
2.2 Data
The research object of this paper is cities at the prefecture level and above in mainland China. The total number of prefecture-level cities and above in mainland China is 295 (including four municipalities directly under the central government, 15 sub-provincial cities, etc.). In order to ensure data continuity for the construction of balanced panel data, prefecture-level cities with changed administrative units (e.g., Chaohu City, etc.) and some cities with serious data deficiencies (e.g., Lhasa City, Zhongwei City, Longnan City, etc.) were removed from this study. In addition, Haikou and Sanya are located in Hainan Province, the island province, and are not connected with any other cities in the ground. Considering the construction of the spatial weight matrix, Haikou City and Sanya City in Hainan Province were removed from this paper, leaving a final sample size of 283. In this paper, considering the availability of maps required for haze data, the time frame of the study is 2006–2018.
The data sources for this paper include two aspects:
The first is haze data. The haze data in this paper come from the Centre for International Earth Science Information Network Pathways (CIESIN) at Columbia University, United States, which relies on the Socio-Economic Data and Applications Center (SEDAC) to publish satellite-borne Moderate Resolution Imaging Spectroradiometer (MODIS) and Multi-angle Imaging Spectroradiometer (MISR) measurements to obtain aerosol optical thickness images that can be converted to obtain PM2.5 concentration raster data. In this paper, ArcGIS software was used to parse this data into PM2.5 concentration data for cities above the prefecture level in mainland China. To eliminate fluctuations, a 3-year sliding average was used in this study.
Second, FDI and other urban economic variables. The raw data were mainly obtained from the collation and measurement of the China Urban Statistical Yearbook and the China Regional Economic Statistical Yearbook from 2003 to 2013, and the data of each price deflator were obtained from the provincial and municipal statistical yearbooks of the corresponding years and provinces.
The quantification methods for each variable are: FDI is the logarithm of the level of foreign direct investment; economic development level variables are quantified using GDP (Gross Domestic Product) per capita, with the squared economic development level term being GDP per capita squared; limited to data availability, energy intensity indicators are quantified using GDP output per unit of industrial electricity consumption; green space coverage is quantified using the green coverage of built-up areas (%); urban factor endowment structure is quantified using the average labour capital stock, and the capital stock is calculated using the perpetual inventory method, with the specific process drawing on Swapnil S., M H Bala. (2019) fiscal budget revenue is quantified using local fiscal general budget revenue; fiscal expenditure share is quantified using local fiscal general budget expenditure as a proportion of GDP (%); financial development indicators are quantified using year-end (%); the indicator of urban consumption level adopts the quantification of total retail sales of social consumer goods per capita; the indicator of urbanisation development level adopts the quantification of urbanisation rate indicator; the indicator of information development level adopts the quantification of international internet users (households). The formula for the index of advanced industrial structure is: [image: image], [image: image] is the time trend term, [image: image] represents the ratio of the output value of industry [image: image] to the regional GDP in period [image: image] ; [image: image] represents the index of rationalisation of industrial structure, calculated as [image: image], [image: image] represents the output value of industry [image: image] ; [image: image] represents the number of labour factors; [image: image] represents the number of employees in industry [image: image]. All physical capital variables are logarithmic. The results are shown in Table 1.
TABLE 1 | Description of FDI and PM2.5 in Chinese cities.
[image: Table 1]2.3 Descriptive statistics of FDI and changes in haze pollution in Chinese cities
The descriptive statistics of the data show that during the period 2006–2018, FDI and PM2.5 in mainland Chinese cities maintained an upward trend until 2012 and began to gradually decline after 2012, which may be related to the slowdown in growth of the Chinese economy as a whole after the second financial crisis in 2011, and the fluctuations in economic activities have caused fluctuations in haze pollution.
3 RESULTS OF THE EMPIRICAL ANALYSIS
3.1 Testing the effect of FDI on haze pollution
In this paper, the correlation model is estimated using the Stata 14.0 software and the maximum likelihood method.
Before conducting the spatial measurement test, it is necessary to test the spatial correlation of the relevant variables. In this paper, the Moran’s I index, which has been used more frequently in the literature, is selected for testing (Zhang, 2020), and the Moran’s I is calculated as follows:
[image: image]
In Eq. 4, [image: image] , [image: image], [image: image] represent the variables of interest, and [image: image] is the spatial weight matrix. In this paper, we choose the spatial neighbourhood 0-1 matrix, i.e., 1 if the cities share a common boundary, and 0 if they do not. The results are shown in Table 2.
TABLE 2 | Results of the Moran’s I index statistic test.
[image: Table 2]From the test results of Moran’s I index, the haze pollution among Chinese cities shows a significant spatial correlation, with all positive values of Moran’s I index, indicating that this spatial correlation reflects a spatial spillover effect. Firstly, the similarity of variables such as factor endowment, economic development level and industrial structure level between neighbouring cities may lead to the close probability and quantity of haze pollution generation, resulting in this spatial correlation. Secondly, haze pollution is strongly influenced by climatic variables such as wind direction after formation, so haze between neighbouring cities may appear to flow into each other, resulting in spatial correlation and spatial spillover. There is also a significant spatial correlation of FDI between cities, which also manifests itself as a spatial spillover effect. When looking for a destination city, foreign direct investment may take into account factors such as resource endowment, geographical location, technology stock, talent pool and market size, and the above variables are more consistent between neighbouring cities, thus possibly resulting in similar decisions on foreign direct investment and the emergence of a spatial correlation of FDI between cities.
In this paper, the SARAR model (benchmark model) is used to test the effect of FDI on haze pollution, and in the process of analysis, the estimation results of both SEM and SDM models are given to demonstrate the robustness of the findings. Moreover, the estimation results of the model including control variables and the estimation results of the model without control variables are also presented, as shown in Table 3.
From the model estimation results, the spatial error coefficients and spatial lag coefficients of all six models are significant (at 1% significance level), proving the spatial correlation between urban haze pollution in mainland China, echoing the test results of Moran’s I index, and proving the necessity and scientificity of using spatial econometric models.
From the six model estimation results, FDI passed the significance level test on haze pollution in the sample cities with negative estimated coefficients, indicating that FDI has a significant reduction effect on haze pollution, i.e., confirming the “pollution halo hypothesis,” indicating that the “pollution paradise hypothesis” is not valid in urban haze pollution in China. This is consistent with the findings of Guo and Tang et al. (2015) for the Pearl River Delta region. With the development of China’s urban economy, the scarcity of capital factors is gradually decreasing, so cities do not need to lower their environmental protection standards in the process of attracting investment, but selectively introduce foreign investment, FDI may have more advanced production technology and environmental protection technology, which can reduce the average energy consumption of economic output and also help improve environmental quality. The fundamental measure to reduce haze pollution is to change the mode of economic growth, optimise the industrial structure and improve the quality of economic growth, and FDI can play an important role in this process. Theoretically, the impact of FDI on haze includes the scale effect, technology effect and structural effect, and the specific paths of the three different mechanisms will be further discussed in later sections. It should be noted that this conclusion holds for the urban sample only, for the county sample, it is possible that due to the higher scarcity of capital, each county government will be less demanding in terms of environmental protection when attracting investment, and therefore the effect of FDI on its haze may have inconsistent findings, which is a separate story and will not be discussed further.
The model results also show that the impact of economic development indicators on haze pollution also passes the significance test, with positive coefficients on the primary term and negative coefficients on the secondary term, indicating an inverted “U” relationship between economic development and haze pollution, i.e., the environmental Kuznets curve holds true for urban haze pollution in mainland China. During the period of low economic development, economic growth is mainly supported by factor inputs and the industrial structure is mainly concentrated in low-end industries, all these factors determine that economic growth will increase the emission of haze pollution sources; however, as the economy grows further, the industrial structure is continuously optimised and the technical efficiency is continuously improved, the emission of pollution caused by economic growth will decrease. This inference is reflected in the estimated results of the industrial structure indicator. At present, China’s economic development is mainly supported by industrialisation, so the share of non-agricultural industries is gradually increasing along with the emissions of haze pollution sources. However, from the industrial structure rationalization indicator, the optimization and upgrading of industries will change the structure and total energy consumption of the regional economy, which will also reduce haze pollution from the perspective of technological progress. The estimated results of other control variables are not discussed.
3.2 Robustness discussion
It has been found in the literature that there may be a causal relationship between FDI and environmental pollution, i.e., host countries may actively lower their environmental standards in order to attract FDI, which is also the “bottom-up competition” hypothesis and therefore may cause endogeneity problems in the model. Drawing on the existing literature, this paper re-estimates the model by choosing a one-period lagged variable of FDI as the instrumental variable of FDI.
Since the SARAR model is only ordered for the estimation of instrumental variables for cross-sectional data, this paper chooses to present the estimation results of the iv-SARAR model for 2007, 2012 and 2016, as well as the estimation results of the GMM model for 2007–2016 with the one-period lagged variable of FDI as the instrumental variable. The results are shown in Table 4.
The results of the 3-year iv-SARAR model also show that the estimated impact of FDI on haze pollution passed the significance test with a negative coefficient, demonstrating that FDI can effectively reduce urban haze pollution, which is consistent with the estimation findings of the baseline model. The primary term of the economic development indicator is significantly positive and the secondary term is significantly negative, indicating that the inverted “U” shaped relationship between economic growth and haze pollution still holds after taking into account the endogeneity issue.
As the iv-SARAR model only provides cross-sectional evidence, the results of the GMM estimation are also presented in this paper. The results of the endogeneity test, the weak instrumental variable test and the over-identification test are not presented for the sake of space. From the GMM estimation results, the coefficients and significance of the core explanatory variables are similar to those of the benchmark model: the coefficient of the effect of FDI on haze pollution is significantly negative, and the primary term of the economic development indicator is significantly positive and the secondary term is significantly negative.
3.3 Further discussion: Testing the mechanism of FDI’s influence on haze pollution
To examine the mechanism of FDI’s influence on urban haze pollution, this paper constructs interaction terms between FDI and two variables: economic development and factor endowment structure (labour-average capital, which has been used as a proxy variable for technological progress in the literature), based on the scale effect and technology effect. Specifically, the scale effect variable in this paper is the product of the logarithm of FDI and GDP and the technology effect variable is the product of FDI and the indicator of labour-average capital. This paper adds the above two interaction terms to the baseline SARAR model, while the results of models with other control variables and models without other control variables are presented in this section to reflect the robustness of the findings, with each type of model results including SARAR models, SEM models and SDM models. The results are shown in Table 5.
After adding the two interaction terms mentioned above, the FDI indicator and the economic development and economic development squared indicators are consistent with the results of the benchmark model and all pass the significance test, further validating the robustness of the paper’s findings.
From the estimation results of the model, the scale effect indicator is significantly positive and the technology effect indicator is significantly negative, which is consistent with the findings of the existing literature and in line with theoretical expectations. The estimation results of the model show that the structural effect of FDI on haze pollution is significantly negative, providing new evidence for the literature.
Firstly, FDI increases urban haze pollution through the scale effect. First, the productive capacity created by FDI leads to an increase in the input of relevant factors of production in cities, which will consume more energy and increase the source of haze. Second, FDI will increase the concentration of labour and other factors in cities, which will increase the demand for living things such as cars, home appliances and housing, and the related industries are all important sectors as sources of haze pollution. Secondly, FDI reduces urban haze pollution through the technology effect. It has been shown in literature that FDI can improve the technical level and production efficiency of cities through the introduction of technology and the improvement of management level, so FDI will reduce the energy consumption and pollution emissions per unit of production in cities.
But in combination, the technology effect (growth effect) brought by FDI outweighs the scale effect, so the combined effect of FDI on urban haze pollution reflects a negative effect, i.e., FDI reduces urban haze pollution.
4 CONCLUSION AND DISCUSSION
In reality, the seriousness of urban haze pollution in China has attracted much attention from the government and people; in theory, there are debates between the “pollution paradise hypothesis” and the “pollution halo hypothesis” on the impact of FDI on the environment, and the findings of relevant empirical studies are inconsistent. This paper compiles panel data on haze pollution in 283 cities in mainland China, providing new evidence on PM2.5 pollution for the “pollution halo hypothesis”. Based on the raster data of PM2.5 concentrations in MODIS and MISR, this paper constructs a spatial econometric model based on the environmental Kuznets curve to examine the effect of FDI on haze pollution and finds that FDI in mainland Chinese cities reduces haze pollution. iv-SARAR model and GMM model are used as instrumental variables to find that the findings are still robust using the lagged one-period FDI data.The mechanism of impact on haze pollution includes two effects: FDI increases urban haze pollution through scale effects, but reduces urban haze pollution through technology effects. The paper also finds that there is a significant spatial correlation between haze pollution and FDI in Chinese cities, which is manifested as a spatial spillover effect; the environmental Kuznets curve is present in haze pollution in Chinese cities, i.e., there is an inverted “U” relationship between economic development and haze pollution.
The policy implications of the findings of this paper are obvious and important, as haze pollution is a common problem at a particular stage of development, but appropriate strategies can help to reduce urban haze pollution: firstly, to build an inter-city linkage mechanism for haze prevention and control based on the correlation between haze pollution between cities; secondly, to improve the quality of foreign investment introduction and give full play to the technological effect of FDI on haze pollution to reduce urban haze pollution.
The limitation of this study is the unmatched enterprise data for mechanism testing. In reality, the effect of FDI on haze pollution is mainly through the effect of corporate decision-making, and corporate behavior decision-making affects the size of haze pollution emissions. However, the issue of Enterprise’s pollution discharge is very sensitive, so the authenticity of the data is worth discussing. In the future, if we can get real emission data of enterprise haze pollution sources, further empirical analysis is of great significance. Another limitation is that meteorological factors (wind speed and direction, rain) are not considered in this study. Meteorological factors may also greatly affect PM2.5 levels, in the future, relevant data will be collected to further analyze the impact of meteorological factors on haze pollution.
TABLE 3 | Estimation results of the spatial econometric model.
[image: Table 3]TABLE 4 | Estimation results of Iv-SARAR model and GMM model.
[image: Table 4]TABLE 5 | Examination of the mechanism of the effect of FDI on haze pollution.
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