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Environmental taxation is a formal environmental regulation policy formed by government intervention. It is generally believed that the imposition of environmental taxation can effectively promote economic agents to reduce pollutant emissions. Thus, based on panel data from 30 provincial-level administrative regions in China, this paper examines the pollution reduction effects and regional heterogeneity of environmental taxes on three major pollutants. It is found that the current environmental taxation in China can promote the emission reduction of ammonia nitrogen, and sulfur dioxide to a certain extent, but the effect on chemical oxygen demand is not outstanding. From the results of the regional heterogeneity test, there are differences in the effect of environmental taxation on the reduction of major pollutants in each region. The current environmental tax policy has a relatively strong effect on emission reduction in the western region with little effect in the eastern and central regions. Therefore, to better utilize the policy, this paper suggests adjusting the environmental tax levy standard according to local conditions and strictly levying environmental taxes and fees on various pollutants in terms of quantity.
Keywords: energy transition, environmental taxation, regional heterogeneity, emission reduction effects, policy effect
INTRODUCTION AND LITERATURE REVIEW
Environmental taxation is a general term for a series of taxation system arrangements aimed at protecting the ecological environment, which has gradually developed and matured with the rising awareness of environmental protection, economic development, and the process of globalization. The imposition of environmental taxation has a dual advantage of reducing environmental pollution and promoting economic growth.
In the 1970s, some developed countries began to pay attention to environmental issues, and the “polluter pays” principle was adopted, requiring polluters to bear the cost of monitoring and regulating their emissions. In 1969, the Netherlands took the lead by imposing a tax on surface water pollution; in 1971, the U.S. Congress proposed a bill to impose a nationwide tax on sulfide emissions. In the 1990s, OECD countries introduced green tax reforms, formally imposing environmental taxes or modifying existing taxes to make them more consistent with the concept of sustainable development. Since then, an increasing number of governments have adopted the practice of environmental taxation. After nearly 40 years of implementing the emission fee system, China officially implemented the Environmental Protection Tax Law of the People’s Republic of China on 1 January 2018. China also developed an independent environmental taxation system through the “tax equalization” reform involving the conversion of the emission fee to tax, and taxing four major categories of pollutants: air, water, solid waste, and noise.
As a developing country, China is experiencing medium to high economic growth, with accelerated industrialization and urbanization, steadily rising energy demand, and escalating environmental pollution challenges. Today, China is in the early stages of implementing environmental taxation; in order to realize the double dividend of environmental taxes, it is necessary to first utilize to the related emission reduction effect and solve the main problem of serious ecological pollution at this stage.
In this study, we use panel data from 30 provincial administrative regions in China to analyze whether the environmental taxation can make the policy effect of pollution reduction. Additionally, the study also investigates whether there is regional heterogeneity in the responses of different regions to the environmental tax, in order to improve environmental taxation policy in China and green development in developing countries worldwide.
Environmental taxation originated from Pigou, who proposed the Pigouvian tax, which regulates of the behavior of economic agents by means of taxation to correct the negative externalities of environmental problem (Pigou, 1920). Specifically, environmental pollution caused by economic agents in the production process is a negative externality, and when it is not taxed, economic agents do not actively incorporate the social costs caused by environmental pollution into their production costs, leading to excessive environmental pollution emissions. By taxing environmental pollution, the administrative body internalizes this negative external effect into the production cost of the economic body, which enables it to take initiative to reduce pollution emissions in order to save costs. Therefore, in practice, can environmental taxation really reduce pollutant emissions?
Most of the existing research results acknowledge that environmental taxation improves environmental conditions, which is the primary goal of imposing environ-mental taxes (Freire-González, 2018). According to Bosquet (2000), environmental taxes are imposed to shift the tax burden away from employment, income, and investment and toward pollution, resource depletion, and waste management. Environmental taxes can have an in-fluence on environmental quality improvement by reducing both energy use and emissions. On the one hand, environmental taxation induces environmental polluters to pay for their polluting behavior so that the environment and natural resources, which have long been undervalued or even free, are not further damaged and abused; on the other hand, environmental taxation will generate a strong market price signal, forcing environmental polluters to pay for their pollution through technological innovation, seeking substitutes, improved resource utilization, reducing production, and other means to reduce resource consumption and emissions to reduce ecological damage. Aydin and Esen (2018) assessed the impact of environmental taxes on CO2 emissions in EU countries, and found that environmental taxes in the EU have a threshold effect in terms of emission reduction, and that when the tax rate exceeds the threshold, emissions can be effectively reduced. Chien et al. (2021) showed that renewable energy, innovation, and environmental taxes can reduce carbon emission levels and have a positive impact on environmental quality in developed Asian countries. Dennis et al. (2016) studied the economic impact of air pollution taxes in France and found that environmental taxes can effectively reduce pollutant emissions while also stimulating economic growth. Freire-González and Ho (2019) developed a dynamic CGE model for Spain to assess the economic and environmental impacts of a carbon tax. Their study, similarly, suggests that carbon tax policies can reduce CO2 emissions and mitigate climate risks at the lowest economic cost. Tao et al. (2021) empirically showed that eco-innovation and environmental taxes play an important role in carbon reduction in E7 countries. Environmental taxes are an important policy instrument for mitigating the negative effects of environmental externalities. Cho (2021) studied the impact of income inequality on the relationship between economic growth and environmental degradation under different levels of institutional quality among high-income countries, and found that environmental taxation is an effective tool for improving environmental quality in countries with strong institutions.
Some scholars have questioned the abatement effect of environmental taxes. Sinn (2008) proposed the famous Green Paradox, “the implementation of policy measures aimed at limiting climate change leads to the accelerated extraction of fossil energy, which in turn accelerates the accumulation of greenhouse gases in the atmosphere, resulting in environmental degradation”; it also means that “good intentions do not always cause good behavior.” Based on Mexican environmental taxation data, Blackman et al. (2010) found that government environmental regulations not only failed to push firms to develop green innovations, but actually worsened firms’ pollution behavior. Rosendahl’s study of the European Union Emissions Trading System (ETS) shows that Policy instruments to stimulate additional emission reductions within the ETS sector can reduce net emissions if they are temporary and take place early on. But they cannot reduce net emissions if they are long-term or late in the process, and may even have a significant negative impact on cumulative emissions (Rosendahl, 2019). Carrilho-Nunes and Catalão-Lopes (2022) studied the impact of environmental policies and technology transfer on greenhouse gas (GHG) emissions using environmental data from Portugal and showed that environmental policies have a negative impact on GHG emissions, while technology transfer may lead to an increase in GHG emissions. Degirmenci and Aydin (2021) studied five African countries during the period of 1994–2017 and found that the im-position of environmental taxes increased environmental degradation and unemployment in Cameroon, Ivory Coast, and Mali, among other countries.
Several scholars have studied the effect of China’s environmental tax on the re-duction of emissions. Wang et al. (2018) considered China’s Hebei Province, where an optimal combination of environmental and carbon tax was introduced. The capacity of different power generation technologies under different tax rates, as well as the carbon emission levels of atmospheric pollutants and dioxide were analyzed, and the study concluded that higher tax levels will promote the improvement of power generation technology and achieve pollution reduction. Li and Masui (2019) developed a Computable General Equilibrium (CGE) model for China’s environmental tax policy to simulate the influence of environmental taxes on emissions under various scenarios and found that environmental taxes help reduce most types of pollutants emissions. Hsu et al. (2021) used the Quantile Autoregressive Distributed Leg (QARDL) method and the Wald test, and the results confirmed that China’s carbon emission levels are significantly affected by eco-innovation, renewable energy, and environmental taxes. Zhu and Liu (2020) considered quasi-environmental resource tax data in the Yangtze River Economic Belt from 1999 to 2017 as a research sample. The impact of environmental tax on the green development of the region is analyzed in terms of tax effectiveness and timeliness. The results show that the implementation of environmental taxes has a positive role in promoting the green development of the Yangtze River Economic Belt, which is conducive to reducing regional resource consumption and pollutant emissions. Similarly, Wang and Tao (2021) also studied the Yangtze River Economic Belt in China and obtained similar results: the environmental protection tax policy can play a significant role in reducing the emission levels of two pollutants, chemical oxygen demand and sulfur dioxide.
The current academic community has conducted an in-depth analysis of the effects of environmental taxes on emission reduction. However, due to the various research samples and methods used by researchers, the conclusions drawn are diverse. Therefore, using environmental taxes as explanatory variables, this study analyzes whether China’s environmental protection tax policy reduces emissions of three major pollutants: sulfur dioxide emissions from exhaust gas, ammonia nitrogen emissions in wastewater, and chemical oxygen demand in wastewater. Furthermore, China has a vast land area, and there are large differences between provinces in terms of natural resources, economic development, and technological innovation, all of which have a great impact on pollutant emissions. The specific applicable tax amount of these taxable pollutants is determined by the provincial administrative region governments within the tax range. Therefore, we have reasons to suspect that the implementation of tax policies for environmental protection is very likely to have different emission reduction effects across various regions.
In order to test the regional heterogeneity of the emissions reduction effect of environmental taxes, this paper further divides the 30 provincial-level administrative divisions in China into three major regions: the eastern, central, and western regions; and, also analyzes the regional characteristics of the emission reduction effect of environmental taxes to provide corresponding references for administrative entities of different sizes and economic development levels.
HYPOTHESES
The Emission Reduction Effect of Environmental Taxation
The emissions reduction effects of environmental taxes can be found in the activities of companies, consumers, and governments. In terms of enterprises, the collection of environmental protection taxes increases the tax burden of enterprise pollution emissions, internalizes their external effects, and greatly increases production costs. In order to save costs and eliminate profit declines caused by an increase in tax burden, enterprises will improve, research, and develop innovative green technologies to enhance the efficiency of resource utilization or reduce resource consumption through green industrial innovation and reduce pollution emissions as much as possible. Businesses that have not yet been built may be regulated by environmental protection tax policies and prefer production and operation decisions that are conducive to environmental protection, thereby reducing emissions. Since the tax shifting is reflected in the price, consumers will purchase fewer high-polluting and energy-intensive products and more ecofriendly products. Concurrently, this change in consumer behavior has enhanced public environmental awareness and environmental protection across societies and has also stimulated the development of energy-efficient and environmentally conscious industries. In terms of China’s national conditions, China’s socialist market economy is led by the government. And state-owned enterprises occupy the main position. To achieve the policy objectives of the environmental protection tax, the government may increase environmental protection tax collection and investment in pollution control, thereby playing a role in reducing GHG emissions. Hence, we propose hypothesis 1:
Hypothesis 1. Environmental taxation can reduce pollutant emissions in China.
Regional Heterogeneity of Environmental Protection Taxes
The emission reduction effects produced by the same environmental tax collection standards may be different due to the different levels of economic development, marginal emission reduction costs, and environmental carrying capacity of each region. For example, by revealing the interplay between environmental taxes, energy intensity, and energy consumption in 29 OECD economies, Bashir et al. (2021) found that environ-mental taxes promote environmental awareness in OECD countries, encouraging companies to reduce GHG emissions, adopt clean production practices, and focus on energy optimization. However, for emerging economies, the implementation of environmental taxes not only hinders economic growth, but also increases the cost of commodity manufacturing. Wolde-Rufael and Mulat-Weldemeskel (2022) showed that the impact of environmental taxes and renewable energy on carbon monoxide emissions is heterogeneous, with significant negative impacts in countries with higher emissions but not in countries with lower emissions. Combined with the samples used in this study, the mainland region of China is divided into three major economic regions: the east, central, and west, based on differences in natural conditions, economic resources, economic development level, transportation conditions, and economic benefits of various regions. Judging from the degree of economic development, the eastern belt has a relatively higher level of economic benefits of production, construction, infrastructure, science and technology, operation, and management, whereas the western belt has low levels (decreasing from east to west). Natural resources such as land, mineral deposits, and hydropower are typically abundant in the western and central belts, compared with the eastern belt. The implementation of an environmental protection tax policy is very likely to have different emission reduction effects in different regions of China. Therefore, we propose hypothesis 2:
Hypothesis 2. There is regional heterogeneity in the emission reduction effects of environmental taxes.
RESEARCH DESIGN AND METHODS
Method
The essence of environmental protection tax is “who pollutes, who governs,” which endogenizes negative externalities resulting from industrial pollution, thereby urging enterprises to control pollution and reduce emissions. In the context of environmental protection tax collection and management, the efficacy of pollution control and emission reduction is largely determined by the level of pollutant emissions of enterprises. Therefore, in order to test the pollution reduction effect of environmental protection taxes, this study considers the pollutant emission level of industrial enter-prises and the environmental tax as the explanatory variables; the regression analysis model is established as follows:
[image: image]
In the above equation, [image: image] indicates the level of environmental pollution in area [image: image] under investigation in year [image: image]; [image: image] indicates the environmental taxes and fees borne by the area under inspection. To ensure the rigor of the empirical results of the explanatory variables, the following control variables were also selected in the model: [image: image] represents the level of economic development; [image: image] indicates the square term of the level of economic development; [image: image] represents the regional industrial structure; [image: image] indicates the level of pollution control implemented by local governments; [image: image] indicates the degree of regional openness; [image: image] indicates regional population density; [image: image] represents the coefficient to be estimated; [image: image] represents the random disturbance term.
Sample Selection and Data Acquisitions
In this paper, panel data from 30 Chinese provinces, municipalities, and autonomous regions from 2006 to 2020 were used as samples, and the impact of environ-mental taxes and fees on pollutant emission levels was analyzed using individual fixed effect models. The original sample data were derived from the China Statistical Year-book, China Environmental Yearbook, and EPS data platform. The sample-related variables are defined as follows:
The Explanatory Variable
Three types of pollutant emissions, namely chemical oxygen demand [image: image], ammonia nitrogen [image: image], and sulfur dioxide [image: image], were selected as indicators of pollutant emission levels. The main reason is that China’s environmental protection tax policy essentially levies sewage charges or environmental taxes on pollutants in industrial wastewater and exhaust gas. If air and water pollutants at each outlet were sorted from largest to smallest pollution equivalents, the largest emissions are usually chemical oxygen demand, ammonia nitrogen, and sulfur dioxide. Considering the time lag of environmental taxes and fees on pollution reduction effects, the regression analysis of [image: image], [image: image], and [image: image] in the first phase was used in this study. In addition, in order to ensure the smoothness of the data, this article considers the logarithmic values of these data, and the symbols are expressed as [image: image], [image: image], and [image: image].
Explanatory Variables
Since 1 January 2018, China has implemented the Environmental Protection Tax Law of the People’s Republic of China, and the traditional environmental protection tax system paid in the form of sewage charges was terminated. According to the principle of tax translation of the pollutant discharge fee system to the environmental protection tax system in the Environmental Protection Tax Law, the environmental protection tax currently implemented in China has many similarities with the pollutant discharge fee. This is mainly reflected in the fact that the provisions on the objects of tax collection, the scope of collection, tax calculation method, and tax calculation standard are essentially the same. Therefore, in order to test the emission reduction effect of China’s environmental protection taxes and fees from 2006 to 2020, the environmental protection tax index data [image: image] was measured by the pollutant discharge fees of each province from 2006 to 2017 and the environmental protection tax data from 2018 to 2020.
Control Variables
Following Li (2015) and Liu (2018), the content of the control variables was set as follows:
1) The level of economic development.
Environmental economists believe that there is an environmental Kuznets curve characteristic (EKC) between economic development and environmental pollution; that is, in the early stage of economic development, pollution levels in the environment rise in tandem with local economic development; when economic development reaches a certain level, environmental pollution is gradually reduced (Beckerman, 1992; Shafik and Bandyopadhyay, 1992; Stern, 2004). Therefore, we set the economic development level as the control variable in the environmental tax emission reduction effect model and used the logarithmic representation of GDP per capita. To verify the presence of the EKC, the quadratic term of the economic development level ([image: image]) was introduced in the model.
2) Industrial structure ([image: image]).
Social production includes the primary, secondary, and tertiary major industries, and different industries use environmental resources to varying degrees of efficiency, and the quantity and density of pollutants emitted into the environment varies. Since the secondary industry produces the most pollutant emissions of the three major industries, the proportion of secondary industry output value was taken as the indicator of industrial structure.
3) Environmental pollution control efforts ([image: image]).
Pollution control is a key instrument for government environmental management. The larger the amount of investment in pollution control, the greater the government’s efforts to control environmental pollution, the more conducive it is to reducing pollutant emissions. Therefore, we used the pollution control investment amount index to measure the pollution control intensity of each region and take its logarithmic value.
4) Degree of opening up to the outside world ([image: image]).
The degree to which a region is opened up to the outside world is more reflected in the introduction of foreign investment, and most of these foreign-funded enterprises are pollution-intensive and resource-consuming that have a greater negative impact on the local environment. Therefore, many foreign investments may cause environmental pollution. In this study, we used the quantity of foreign investment to measure the level of opening up in various regions and take logarithmic values of the data.
5) Population density ([image: image]).
Population density is partially linked to local pollution conditions. High population density areas may be more polluted by wastewater, waste gas, solid waste, and noise pollution caused by domestic life; whereas high population density areas are usually more urbanized with relatively more efficient energy use, and people in economically developed areas have a stronger sense of environmental protection. Therefore, population density was chosen as one of the control variables, and the logarithmic value was taken for it.
Using EXCEL and Stata 14 software, this paper descriptively analyzes the collected data of the above variables, and the results are shown in Table 1.
TABLE 1 | Descriptive statistics of variables.
[image: Table 1]RESULTS AND ANALYSIS
Analysis of Regression Results of the Impact of Environmental Protection Taxes on Pollutant Emissions
Table 2 shows the test results of the impact of environmental taxes on chemical oxygen demand, ammonia nitrogen, and sulfur dioxide emissions under full sample data conditions. The impact coefficient of environmental taxes on ammonia nitrogen and sulfur dioxide emissions was negative and significant at the statistical levels of 10 and 1%, respectively, indicating that environmental taxes and fees could help reduce emissions of ammonia nitrogen and sulfur dioxide pollutants. Moreover, the environmental tax coefficient for chemical oxygen demand emissions was negative but not statistically significant, indicating that environmental taxes have not played a role in reducing chemical oxygen demand emissions. It may be that the environmental tax collection standards for chemical oxygen demand emissions were low, and have not yet reached the emission reduction standards, and the cost of paying environmental taxes was lower than the cost of pollution control and emission reduction, therefore relevant enterprises were more willing to choose to pay for pollution.
TABLE 2 | Return results of the full sample of environmental taxes and fees and three types of pollutant emissions in 30 provinces and cities in China.
[image: Table 2]In terms of the model’s control variables, although the secondary term coefficients of chemical oxygen demand and per capita GDP of ammonia nitrogen were both negative, the coefficient of sulfur dioxide was positive and statistically significant at the 1% level. The environmental Kuznets inverted-U hypothesis does not apply to all types of pollution. Combined with the regression analysis results of industrial structure and pollutant emissions, the relationship between industrial structure and the three types of pollutants is positively correlated at the significance level of 1%, indicating that the current industrial structure layout has increased the emissions of chemical oxygen demand, ammonia nitrogen and sulfur dioxide to a certain extent. The higher the share of the secondary industry, the more serious the environmental pollutant emissions, indicating that China’s current economic development level is still on the left side of the EKC to a certain extent. The positive impact of pollution control efforts on the three types of pollutants is significant at the statistical level of 1%, that is, with the increase of government pollution control efforts, the emissions of chemical oxygen demand, ammonia nitrogen and sulfur dioxide are still increasing. The possible reason was that in order to promote economic development, the government fulfilled “political achievements”, rendering investment in environmental pollution control a formality and in-efficient. The degree of opening up to the outside world is negatively correlated with the relationship between the three types of pollutants at the level of 1%, which was not in line with expectations, which may be because of the fact that a moderate amount of foreign investment can bring advanced energy-saving and emission-reduction technologies and experience to local areas, produce positive external effects, and reduce the level of pollutant emissions. Population density was not related to chemical oxygen demand and sulfur dioxide emissions but negatively affected ammonia nitrogen emission levels at the 10% level. This showed that the effect of population density on different pollution factors was different.
Heterogeneity Analysis of the Impact of Environmental Protection Taxes and Fees on Pollutant Emissions
To test whether there is regional heterogeneity in the emission reduction effect of environmental taxes and fees, this study divided 30 provinces and cities in China into three regions: eastern, central, and western, and regression tests were performed on these three sub-samples; the results are shown in Table 3. Environmental taxes and fees had a significant negative effect on the ammonia nitrogen emissions in the east, the sulfur dioxide emissions in the central region, and the chemical oxygen demand and ammonia nitrogen emissions in the west; however, there was no reduction effect on the chemical oxygen demand emissions and sulfur dioxide emissions in the east, chemical oxygen demand and ammonia nitrogen emissions in the central region, and sulfur dioxide emissions in the west. It is noted that there are significant differences in the role of environmental taxes and fees in reducing pollutant emissions across these regions, and different environmental tax collection standards should be adopted in accordance to the economic development of the region. In terms of the existence of the environmental Kuznets curve, whether in the eastern, central, or western regions, the per capita quadratic term coefficient in the three types of pollutant models is negative and statistically significant at the 1% level, indicating that the traditional environmental Kuznets inverted-U hypothesis is present in socio-economic development regardless of any region. Since the level of economic development of each region is still in the left part of the environmental Kuznets curve, this implies a stage where pollutant emissions will continue to increase as the economy grows. As far as other variables are concerned, the industrial structure and the amount of investment in pollution control have played a significant role in increasing the emissions of the three types of pollutants. The negative impact of the degree of opening up to the eastern region was not significant, and population density had a significant positive impact on chemical oxygen demand, ammonia nitrogen, and sulfur dioxide emissions in the central region. The empirical results of the subregions reveal that the emission reduction effect of environmental fees on the principal pollutants varies by region, which verifies Hypothesis 2.
TABLE 3 | Empirical results of environmental taxes and fees and three types of pollutant emissions in 30 prov-inces and cities in China.
[image: Table 3]Robustness Testing
To avoid statistical errors and the contingency of selected data, and to enhance the credibility of empirical results, this paper examines whether the relationship between environmental protection taxes and pollutant emissions in 30 Chinese provinces, municipalities, and autonomous regions changes with time period. Since the National Development and Reform Commission, the Ministry of Finance, and the Ministry of Environmental Protection of China jointly issued the Notice on Adjusting the Standards for the Collection of Sewage Charges and Other Related Issues in 2014. This notice required all provinces (autonomous regions and municipalities) to adjust the sewage charges for the primary pollutants of sewage and waste gas according to real conditions and implement a differentiated sewage charging system. Provinces have adjusted the collection standards of major pollutants since 2014 in accordance with the requirements of the notice. Therefore, taking 2014 as the node, this paper divides the sample into two periods, 2006–2013 and 2014–2020, for regression testing. Test results are shown in Table 4.
TABLE 4 | Results of environmental taxes and the robustness of emissions of three types of pollutants in 30 provinces and cities in China.
[image: Table 4]Table 4 shows that the impact of environmental taxes and fees on chemical oxygen demand emissions from 2006 to 2013 was positive at a statistical level of 1%; however, the impact on ammonia nitrogen and sulfur dioxide was not significant. This conclusion was unexpected, presumably because the environmental tax requirements in place during this period were too low to be applied in environmental regulation. Environ-mental taxes and fees in 2014–2018 had a significant role in reducing chemical oxygen demand and ammonia nitrogen emissions, but the impact on sulfur dioxide emissions remained insignificant. Comparing the absolute value of the regression coefficient, the value of the regression coefficient was significantly reduced, indicating that the positive effect of environmental taxes on sulfur dioxide emissions was weakening. How-ever, the effect of environmental taxes on the emission reduction of sulfur dioxide emissions during both periods was not significant. Moreover, the relationship between environmental taxes and chemical oxygen demand emissions changed from a significantly positive to a significantly negative correlation, indicating that the emission re-duction effect of environmental taxes on chemical oxygen demand was continuously enhanced. In contrast, the emission reduction effect of environmental taxes on ammonia nitrogen was significantly enhanced in the later period. The final robustness test results were not significantly different from the previous conclusions, confirming that the results of the previous model study are stable.
CONCLUSION
In this study, panel data from 30 Chinese provincial-level administrative regions from 2006 to 2020 were used as samples to empirically assess the emission reduction effect of environmental taxes and fees and analyze the heterogeneity characteristics of this effect. We found that:
a) In terms of the overall sample, collecting environmental taxes and fees could promote the emission reduction of ammonia nitrogen, and sulfur dioxide to a certain extent, but the effect on chemical oxygen demand was not prominent.
b) According to the results of the regional heterogeneity test, the effect of emission reduction effect of environmental taxes and fees on major pollutants in each region varies, and China’s current environmental tax policy has a relatively strong effect on emission reduction in the western region with little effect in the eastern and central regions.
c) In terms of the ECK hypothesis, both the total sample and the subsample regression results indicated the presence of a traditional environmental Kuznets inverted-U hypothesis in the process of economic development, and that China’s current economic development level is still on the left side of the environmental Kuznets curve. Therefore, the level of economic development continues to have a positive impact on pollution emissions. Furthermore, China’s current industrial structure has significantly increased chemical oxygen demand, ammonia nitrogen, and sulfur dioxide emissions, and environmental pollution control has failed to achieve the not expected pollution reduction effect.
Considering the above conclusions, we make the following suggestions to improve pollution reduction efforts:
First, environmental tax policy should be improved, the scope of environmental taxation collection expanded, and the collection standard appropriately raised. On one hand, since the current environmental tax has achieved certain emission reduction effect for certain pollutants, the scope of environmental tax should be expanded in due course. Other pollutants, such as carbon dioxide, organic matter emissions, and dust, should also be included in the scope of environmental taxation as soon as possible to achieve carbon neutrality goals. On the other hand, as previously discussed, present policies have not yet produced significant results in reducing particular pollutants; the reason might be that environmental taxation collection standards are inadequate and have not yet reached the emission reduction standards. Therefore, the collection standards should be appropriately raised and the governance of environmental protection taxes should be strengthened. The reduction of all categories of pollutant emissions must be promoted.
Second, all regions must be supervised and urged to formulate environmental protection tax policies that are in line with the actual conditions of their respective regions. The Environmental Protection Tax Law of the People’s Republic of China stipulates that “the determination and adjustment of the specific applicable tax amounts for taxable atmospheric pollutants and water pollutants shall be proposed by the people’s governments of provinces, autonomous regions, and municipalities directly under the Central Government, taking into account the environmental carrying capacity, the current situation of pollutant discharge and the requirements of economic, social, and ecological development goals in their respective regions, and within the tax range specified in the “Environmental Protection Tax Tariff Schedule” attached to this Law. In fact, at present, China’s provinces have not taken full advantage of independently formulating applicable taxes, and most of them have directly used the original sewage fee payment requirements, resulting in very different policy implementation effects across the country. We suggest that provinces should adjust collection standards according to local conditions, that is, according to the actual pollution discharge situation and economic development level in their regions; all types of pollutants must be strictly taxed on a per-unit basis to better play a policy role.
Third, the adjustment of the industrial structure should be optimized, and the structural transformation of high-polluting emission departments should be supervised. At present, the industrial structures of most Chinese provinces have entered the “three, two, one” model; however, due to the high level of pollution emissions from China’s secondary industry, it is still necessary to focus on increasing the proportion of the tertiary industry and gradually reducing the proportion of the secondary industry. In the secondary industry, as far as possible to increase the proportion of low-pollution and low-energy consumption industries, the production capacity constraints on high-pollution and high energy-consuming industries should be strengthened. The elimination mechanism of environmental protection taxes for high-pollution and high energy-consuming industries must be effectively implemented to improve production technology, accelerate transformation, and upgrade to green technologies. During this process, the government should actively cooperate to provide specific green technology innovation subsidies for enterprises, vigorously develop low-pollution and low-energy industrial technologies, and assist in realizing green production for the entire society and achieving sustainable economic development.
Fourth, the intensity of pollution control should be increased and the efficiency of governance improved. It is necessary to incorporate the pollution control level into the comprehensive evaluation system of economic and social development in various regions so that the effectiveness of pollution control investment becomes one of the important assessment indicators for local officials, while preventing local officials from being confined to the trap of “GDP growth” and introducing high-pollution and high-energy-consuming industries that can bring economic benefits. It is also necessary to strengthen the prior assessment of pollution control investment projects, formulate investment plans according to the actual situation of each province, improve the efficiency of the use of pollution control investment funds, and increase the supervision and inspection of the implementation of investment plans. The performance evaluation must be organized in a timely manner. Finally, it is necessary to strengthen environ-mental protection policies and regulations, raise the threshold of pollution emissions, improve source control, and improve the information construction of pollution emission monitoring in various regions.
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