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In the context of China’s path to industrialization advancement, environmental problems are becoming increasingly serious. Therefore, the cultivation of green technology innovation has become an urgent task during the current industrialization development. According to the “Porter hypothesis,” environmental regulation is an important driving force for green technology innovation. Environmental tax is a typical environmental regulation, although it was implemented late in China. Green technology innovation is one of the long-term effects of environmental tax collection. Using multiple regression analysis and taking Chinese manufacturing enterprises as samples, this study constructs and tests a model of environmental tax promotion and its effect on green technology innovation, revealing the micro-mechanism of environmental tax incentives and also finding that sufficient environmental tax incentives are lacking. The strategy of green technology innovation cultivation for manufacturing enterprises in China under the current environmental tax regulation is provided in this article in order to provide a current theoretical reference point for the development of China’s ecological economy.
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INTRODUCTION
China’s economic development has made great strides owing to advances in industrialization; however, simultaneously, the environmental crisis is rapidly approaching. From the start of the Chinese economic reform and opening-up up to 1996, carbon dioxide emissions in China rose sharply. In this period, there were 5 years with stable data, subsequently followed by more rises (Han et al., 2017). Therefore, for China’s ecosystem, there is a “U”-shaped relationship between environmental pollution and economic growth, which has not reached a turning point (Bilgili et al., 2021). In this context, in China, green technological innovation has become not only an essential channel for deepening the industrialization process but also an important driving force for the development of the environmental economy.
Green technologies refer to the sum of technologies, processes, and products that can reduce environmental pollution, decrease raw material waste, and improve energy efficiency (Wang et al., 2019). With the environmental crisis approaching, green technology innovation is being derived from green technology. Green technology is a special technological innovation that encompasses and integrates the concepts of “green,” “technology,” and “innovation.” It is an innovative activity that enables adaptation to the development of the environmental economy, meeting the needs of environmental protection, and decreasing risks to the ecological environment (Hall et al., 2019).
In today’s world, environmental regulation has become an incentive for green technology innovation. In the early 1990s, Michael Porter of Harvard University proposed that reasonable environmental regulation could encourage enterprises to intensify environmental innovation and establish competitive advantages in the green market. Commonly referred to as the Porter hypothesis, this soon became a basic theoretical direction in the development of the environmental economy (Stoever and Weche, 2018).
Environmental regulation is a kind of tangible system and intangible consciousness that constrains individuals or organizations to protect the environment. It can be divided into formal environmental regulation and informal regulation. The former refers to laws, regulations, and behavioral norms implemented by public power to improve the ecological environment, while the latter refers to the external expression of residents’ environmental consciousness (Kong and Qin, 2021). China’s pollution problem is not entirely caused by rapid economic development; imperfect environmental regulations are the main cause (Zhang et al., 2019).
Environmental protection tax is a typical environmental regulation, which has a long history in European and North American countries and plays an important role in ecological environment protection. However, the effect of China’s environmental protection tax has lagged behind in terms of environmental protection. At the end of 1978, China implemented the pollution charging system by drawing lessons from the experience of developed countries. After 4 years of pilot projects, in 1982, the Interim Measures for Collection of Pollution Charges was promulgated, which marked the establishment of China’s pollution charging system. However, there were many shortcomings in the pollution charging system, such as not being compulsory and the lack of stationarity, which led to higher flexibility in the charge collection, and ultimately led to the implantation of fee-to-tax reforms.
On 1 January 2018, China’s Environmental Protection Tax Law was officially implemented. Fee-to-tax reforms enabled China to make full use of the mandatory and binding nature of the law, to impose legal sanctions on highly polluting enterprises, to promote energy conservation and emission reduction among enterprises, and to devote itself to the cultivation of green technology innovation ability. Therefore, the Environmental Protection Tax Law is a powerful tool to protect the ecological environment by using strict laws.
It was a long road, over 10 years, from the proposal to the final implementation of China’s Environmental Protection Tax Law. In 2007, the State Council deployed the “Energy Conservation and Emission Reduction Comprehensive Work Plan.” In 2008, three departments (the Ministry of Finance, the State Taxation Bureau, and the National Environmental Protection Bureau) jointly launched research work on environmental protection tax. In 2010, the Chinese Communist Party (CPC) Central Committee officially raised the goal of environmental protection tax collection in its “Suggestion on Developing the Twelfth Five-Year Plan of National Economic and Social Development.” In 2013, the CPC Central Committee emphasized this again in its “Decision on Solving Significant Questions on Comprehensively Deepening Reform,” vigorously promoting environmental protection fee-to-tax work. In 2014, in the “Government Work Report,” the State Council highlighted the need to speed up the legislative work of the Environmental Protection Tax Law in China. In November 2014, the Ministry of Finance, the Ministry of Environmental Protection, and the State Taxation Bureau submitted the “Environmental Protection Tax Law of the People’s Republic of China (Draft)” to the State Council. In 2015, the State Council published the Draft publicly, asking for suggested changes from the whole of society. From August 29 to 3 September 2016, at the 22nd Meeting of the 12th Session of the National People’s Congress Standing Committee, the Draft was reviewed for the first time. On 25 December 2016, at the 25th Meeting of the 12th Session of the National People’s Congress Standing Committee, China’s Environmental Protection Tax Law was formally accepted and was finally implemented on 1 January 2018.
For a long time, since there had been no independent tax mechanism for environmental protection, China’s tax system had not been able to truly reflect the environmental costs of goods and services. After introducing the Environmental Protection Tax Law, the governance and financial relations between the central government and local government in terms of environmental governance became clearer, which led to local government being more actively involved in environmental management and ecological monitoring, and strengthened the responsibility of enterprises in relation to energy conservation and emissions reduction. The Environmental Protection Tax Law represents China’s first green tax, which entails significant challenges for its collection and management.
The driving effect of environmental regulation on green technology innovation has attracted widespread attention. Zhou et al. (2020) pointed out that, under the Porter hypothesis, environmental regulation has a theoretical driving effect on enterprises’ green technology innovation. However, in many regions and industries in China, this driving effect is not obvious. According to Ranocchia and Lambertini (2021), with the deepening of the eco-economy, environmental regulation has become an important channel to drive the growth of enterprises’ green technology innovation ability, which has attracted the attention of all countries in the world. Wei and Zhang (2020) pointed out that China’s environmental regulation is in a developing stage, and that it does not yet have a strong driving effect on green technology innovation, requiring further deepening at the micro-level. Song et al. (2020) pointed out that, in Western countries, environmental regulation is a mature driving force for green technology innovation, and has become an indispensable core element in the development of ecological economics, which China should learn from.
Under the environmental regulation, the incentive effect of China’s Environmental Protection Tax Law on green technology innovation has become a research hotspot. Chen et al. (2016) pointed out that the progress of environmental protection technology is one of the macro effects of environmental protection tax collection, which helps to improve the environmental quality and to promote the development of the green economy. Takeda and Arimura (2021) found that there is a lag in the promotion effect of an environmental tax on enterprises’ green technology innovation, i.e., current environmental tax can increase the R&D investment and number of patent applications of enterprises in the next period, subsequently leading to the green technology innovation effect of enterprises showing the characteristics of high quality. Garon and Séguin (2021) asserted that the introduction of environmental protection tax can effectively play the green regulatory role of tax leverage, improve the environmental awareness of enterprises, strengthen pollution reduction, and drive green technology innovation.
Manufacturing enterprises are the backbone of a country’s national economy and are at the heart of global competition. However, manufacturing enterprises, including a large amount of highly polluting industries, are also the most significant contributors to environmental pollution, which makes them the key targets of environmental governance. Thus, manufacturing enterprises have become the main body driving the growth of the ecological economy. They represent the main target of the regulation and restraint enacted via the Environmental Protection Tax Law, and has an inescapable responsibility in the development of China’s green technology innovation strategy.
Under the Porter hypothesis, as a typical environmental regulation, China’s Environmental Protection Tax Law has a certain promotion effect on the green technology innovation of manufacturing enterprises. Due to its imperfections, however, it needs to be improved. Existing research has recognized, explained, and discussed the incentive value of environmental protection tax, but with some obvious defects. One defect is the existing research mostly focuses on environmental regulation policy and emissions trading system, but seldom on environmental protection tax. Another defect is the research is limited on how environmental protection tax influence green technology innovation. The existing research combined environment tax together with pollution emission fees and R&D subsidies, and carried out the study on green technology innovation. But it fails to analyze the microscopic mechanism between green technology innovation and environment tax regulation, and failed to find the specific path to further deepening incentives.
As an independent tax on green industry in China, environmental protection tax is an effective, preventive, and long-term means of environmental economic policy, which is a very important part in environmental economic and policy system. It will impact profoundly on China’s environment improvement and micro enterprise behavior. Thus, the contribution of this article may be as follows. Firstly, new research perspectives. By constructing multiple multivariate regression model, this article can accurately evaluate how environmental protection tax influences the green technology innovation. Secondly, this article analyzes different green technology innovation strategic behavior under the pressure of environmental protection tax by different enterprise type and size. Finally, this article extends the environment tax regulation effect, which can enhance the green technology innovation capability of manufacturing enterprises and reduce the harm done to the environment by manufacturing industry, to promote the smooth development of ecological economy in our country.
RESEARCH MODEL DESIGN
The Promotion Effect of the Environmental Protection Tax Law on Manufacturing Enterprises’ Green Technology Innovation
The implementation of the Environmental Protection Tax Law has directly or indirectly promoted the green technology innovation of manufacturing enterprises in China, and it represents an important driving force for the growth of green technology innovation.
First of all, the Environmental Protection Tax Law strengthens the green technology innovation strategy of manufacturing enterprises. The Environmental Protection Tax Law improves enterprises’ awareness of emission reduction in rigid ways, changes their production and operation concepts, guides enterprises to continuously increase investment in environmental protection and pollution control, reduces pollutant emissions, considers economic and environmental benefits as a whole, and improves the environmental social responsibility of enterprises (Ohori, 2012). The Environmental Protection Tax Law transfers the social costs entailed by pollution emissions to the production and operation costs of enterprises, which reduces the profits of enterprises and increases the resistance to their operation. In order to survive and develop, enterprises can only change their ideas, strengthen green technology innovation, and improve green core competitiveness. If they are content with the status quo, they will inevitably be eliminated by the fiercely competitive market.
Second, the Environmental Protection Tax Law increases manufacturing enterprises’ need for green technology innovation. The Environmental Protection Tax Law measures tax according to the “three wastes” emission (waste gas, waste water, and waste residues) of enterprises, which leads to enterprises facing direct tax pressure. The fewer pollutants discharged by enterprises, the less tax will be levied. On the contrary, the more pollutants discharged, the more the tax will be levied. With the increasing calls for global environmental protection, the pressure on environmental protection in China is also increasing, more taxes are being levied on the discharge of the “three wastes,” the cost of enterprises is higher, and the profits are reduced. In this context, enterprises have to shift their strategic focus to green technology innovation, seeking a breakthrough in this area to enable them to beat their rivals (Nakada, 2020). Once seen as leaders in green technology innovation, enterprises will gain an advantage over the market competition.
Third, the Environmental Protection Tax Law provides the means for green technology innovation in manufacturing enterprises. The Environmental Protection Tax Law guides enterprises in saving energy and reducing emissions through the flexibility of the tax law, carries out differential collection according to the concentration value of pollutants discharged by enterprises, and sets two preferential tax rates of 50 and 75%, thus encouraging enterprises to update energy-saving and environmental protection equipment and to improve production technology, which subsequently increases enthusiasm for cleaner production among enterprises. Since the implementation of the Environmental Protection Tax Law, many enterprises have deeply felt the pressure of rising costs, so they have actively reduced harmful emissions through green technology innovation, and sought tax relief accordingly (Speck, 2017). The implementation of a preferential tax system provides the impetus for the green technology innovation of manufacturing enterprises, especially for high pollution manufacturing enterprises, such as leather, rubber, chemistry, paper making, and the petrochemical industry. The driving force of green technology innovation is thus stronger.
Fourth, the Environmental Protection Tax Law clears the obstacles for the deepening of green technology innovation in manufacturing enterprises. The implementation of the Environmental Protection Tax Law has effectively cracked down on environmental violations and improved the intensity of environmental credit management, which has not only created favorable conditions for pollution control but also opened up a good space for green technology innovation. After the implementation of the Environmental Protection Tax Law, the opportunistic behavior of enterprises has clearly been reduced, especially opportunistic behavior in environmental protection. Instead, enterprises honestly implement technological innovation and integrate green ideas and concepts into process improvement. Opportunistic behavior is the natural enemy of technological innovation both in Western countries and in China (Zárate-Marco and Vallés-Giménez, 2015). For manufacturing enterprises, by overcoming opportunistic behavior, the Environmental Protection Tax Law not only clears the ideological obstacles but also clears the mechanism obstacles for the deepening of green technology innovation.
Finally, the promotion effect of the Environmental Protection Tax Law on green technology innovation in manufacturing enterprises has begun to appear. The Environmental Protection Law has achieved a smooth transformation of China’s green tax system, from the sewage tax system to the environmental bonded system. After more than 2 years of implementation, it has played a clear driving role in green product design, green industrial innovation, and “three wastes” emission control. The effect is clear in many industries (Kou et al., 2021). Although there are differences in the breakthrough directions of green technology innovation in different industries, and even the breakthrough paths of green technology innovation in different enterprises in the same industry, on the whole, the promotion effect on green technology innovation has been widely recognized by society. With the improvement of the enforcement intensity of the Environmental Protection Tax Law, the scale effect of green technology innovation will become increasingly significant.
The Choice of Core Independent Variables
For manufacturing enterprises, the application benefits of the Environmental Protection Tax Law are reflected in manufacturing enterprises’ widespread cognition of its value. The higher the cognition of manufacturing enterprises, the better the implementation effect of environmental protection law will be, and the better green technology innovation will be. Manufacturing enterprises’ cognition of environmental protection law is embodied in five aspects: convenience; rationality; fairness; transparency; and compulsion (Böhringer and Müller, 2014).
Here, convenience refers to taxpayers’ perception of a good service attitude, the simplicity of the service mode, and the high efficiency of the service platform. Rationality refers to the perception of taxpayers regarding the rationality of the tax band, the rationality of tax measurement, and the rationality of taxation time. Fairness refers to taxpayers’ perception of fairness in terms of tax discretion, preferential object identification, and the undifferentiated property rights of enterprises. Transparency refers to taxpayers’ perception of tax collection standards, processes, and the results of information disclosure. Finally, compulsion refers to taxpayers’ perception of the strictness, impartiality, and authority of the implementation of environmental protection tax.
Therefore, in the research model design, we adopt five variables as core independent variables: environmental tax convenience; environmental tax rationality; environmental tax fairness; environmental tax transparency; and environmental tax compulsion.
The Choice of Control Variables
First of all, the scale of enterprises has an impact on the effectiveness of green technology innovation. To a certain extent, the implementation of enterprises’ green technology innovation strategy is influenced by the scale of enterprises, including not only the number of personnel but also the value of fixed assets. Under different scales, enterprises will adopt different levels of green strategies. The influence of enterprise scale on green technology innovation presents different forms in different environments. However, for manufacturing enterprises in China, the influence direction of enterprise scale on green technology innovation is not clear.
Second, the establishment date of enterprises has an impact on the effectiveness of green technology innovation. According to Porter’s organizational learning theory, as organizations, enterprises also have their own common vision, mental model, and systematic thinking. Therefore, with the accumulation of “experience,” the green technology innovation strategy of enterprises will be constantly adjusted. Enterprises will adopt different green development strategies in different development periods. The response of manufacturing enterprises in China in this context is complicated, and there is no clear path dependence at present.
Third, the type of enterprise has an impact on the effectiveness of green technology innovation. Chinese enterprises are generally divided into large enterprises, medium-sized enterprises, and small enterprises. Under the regulation of the Environmental Protection Tax Law, different types of enterprises have different green technology innovation strategies, and no regular path has yet been found. The enterprise type is different from the enterprise scale because enterprise types are generally set by relevant government departments, corresponding to different tax standards.
Finally, enterprise attributes have an impact on the effectiveness of green technology innovation. Chinese enterprises can be divided into three categories according to their attributes: state-owned enterprises; private enterprises; and foreign-funded enterprises. Enterprises with different attributes have different understandings of green environmental protection values, different behavior patterns, as well as different levels of respect for, and perceptions of, environmental protection law. Further, there are differences in the impact on the effectiveness of green technology innovation. In many economic management studies, attention has been paid to the influence of enterprise attribute differences in China.
Therefore, in the research model design, five variables are selected as control variables, namely enterprise personnel scale, enterprise fixed assets scale, enterprise establishment time, enterprise type, and enterprise scale. Among them, the first three control variables are common control variables and the last two are binary control variables.
The Choice of Dependent Variables
Green technology innovation has a compound structure, including many elements. Meirun et al. (2021) divided enterprises’ green technology innovation into three basic elements: green product innovation; green process innovation; and “three wastes” treatment innovation. Green product innovation refers to innovation in the environmental adaptability of products, i.e., the consumption process of products contributes to the protection of the ecological environment. Green process innovation refers to the innovation of products in the production process, i.e., the production process of products increasingly meets the needs of cleaner production. Innovation in “three wastes” treatment refers to the innovation of products in relation to waste treatment, i.e., enterprises continuously improve the treatment efficiency of waste water, waste gas, and waste residues, thus reducing the harm of these “three wastes” to the environment.
Therefore, in research model design, we choose three variables as dependent variables: green product innovation; green process innovation; and “three wastes” treatment innovation.
Establishment of the Research Model
According to the above analysis, taking green product innovation, green process innovation, and “three wastes” treatment innovation as dependent variables, the research model is constructed as shown in the following formulae:
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The characteristics of the independent variables, control variables, and dependent variables are shown in Table 1.
TABLE 1 | Variable characteristics.
[image: Table 1]RESEARCH MODEL TEST
Sample Data Collection
In this study, we used a seven-point Likert-type scale to collect sample data from Chinese manufacturing enterprises. Interviewees of manufacturing enterprises gave subjective judgments on the values of five independent variables: environmental tax convenience; environmental tax rationality; environmental tax fairness; environmental tax transparency; and environmental tax compulsion. For the values of the three general control variables (the scale of enterprise personnel, the scale of fixed assets, and the time of enterprise establishment), we first divided them into seven sections and then selected them one by one. The values for two binary control variables (enterprise type and enterprise attribute) were determined by the specific attributes of the enterprise. The values of three dependent variables (green product innovation, green process innovation, and “three wastes” treatment innovation) were judged by the environmental protection agency where the enterprise is located. This sample survey lasted for 1 month from March 1 to March 31, 2020, and 200 valid samples were obtained. The characteristics of the samples are shown in Table 2.
TABLE 2 | Sample characteristics.
[image: Table 2]Research Model Test
Based on 200 sample data, using SPSS18.0 software, we carried out the multicollinearity analysis of the research model using the correlation coefficient matrix method (see Table 3). Because the correlation coefficient between variables is generally small, there is no multicollinearity problem in the research model.
TABLE 3 | Correlation coefficient matrix.
[image: Table 3]Based on multicollinearity test, on 200 sample data, using EViews18.0 software and OLS regression method, we tested the research models, respectively, and the test results are shown in Table 4.
TABLE 4 | Research model test.
[image: Table 4]According to the results, the influence by environmental taxation mandatory (p < 0.01, p < 0.001, and p < 0.001) and enterprise scale (p < 0.01, p < 0.05, and p < 0.001) to green product innovation, green technology innovation, and the “three wastes” treatment innovation are significant (p < 0.01, p < 0.001, and p < 0.001). The influence by fixed assets scale to green product innovation is the most significant (p < 0.001), while the influence to “three wastes” treatment innovation is not significant (p < 0.1). The influence by environmental tax transparency to green product innovation, green technology innovation, and the “three wastes” treatment innovation is not significant (p < 0.1). After the fitting degree comparison among models [image: image], [image: image], and [image: image], we found out that all models have higher significance level (p < 0.01). The fitting degree of model 1 ([image: image]) is the highest (Adjust R2 = 0.66). But the Adjust R2 of [image: image] and [image: image] are below 0.6. Therefore, in order to obtain more precise results, we conducted robustness test.
Robustness Test
In order to make the results more reliable, we used different data to re-estimate the model to verify the estimated results (data source: from another set of questionnaires with the same questions). Compared with the previous results, it can be seen that in the estimation result of the second model, although the coefficient of each parameter has changed, the sign and significance of the corresponding parameter have not changed significantly. The estimated coefficients of all models are above 0.5, and the equation fitting effect is good. Therefore, it can be judged that our regression model is robust. Table 5 lists the regression results of the second test using the new data.
TABLE 5 | Robustness test.
[image: Table 5]Analysis of the Results
According to the test results, the implementation of the Environmental Protection Tax Law not only improves the intensity of ecological environmental protection in China, but also promotes the growth of green technology innovation in manufacturing enterprises. However, the distribution of this promotion effect is rather uneven; in fact, it is extremely lopsided. There is still much room for expansion, requiring further deepening and improvements. However, from the perspective of green technology innovation cultivation, under the regulation of Environmental Protection Tax Law, the progress of green product innovation is the most obvious, followed by green process innovation, while “three wastes” treatment innovation is the weakest.
According to the test results for the independent variables, it can be seen that environmental tax compulsion has the strongest promotion effect on green technology innovation, followed by the convenience and rationality of environmental tax, and the fairness of environmental tax, with the transparency of environmental tax being the weakest. Specifically, the results reveal that:
• Environmental taxation has an obvious promotion effect on green product innovation, green process innovation, and “three wastes” treatment innovation.
• The convenience of environmental taxation clearly promotes the innovation of green products and green processes, but does not promote “three wastes” treatment innovation.
• The rationality of environmental tax has an obvious promoting effect on green product innovation and green process innovation, but does not promote “three wastes” treatment innovation.
• Environmental tax transparency has no promotion effect for green product innovation, green process innovation, or “three wastes” treatment innovation.
• Compulsory environmental taxation has a clear promotion effect on green product innovation, green process innovation, and “three wastes” treatment innovation.
According to the test results for common control variables, it can be seen that:
• The larger the scale of enterprise personnel, the less the effect on green product innovation will be. The larger the scale of fixed assets and the longer the establishment time, the greater the effect on green product innovation of will be.
• The larger the scale of enterprise personnel, the less the effect on green process innovation will be. The larger the scale of fixed assets, the more effective the green process innovation will be. The establishment time of enterprises has no effect on green process innovation.
• The larger the scale of enterprise personnel, the less the effect on “three wastes” treatment innovation will be. The scale of fixed assets and the establishment time of enterprises have no influence on “three wastes” treatment innovation.
According to the test results for the binary control variables, it can be seen that:
• Under the regulation of environmental tax, the effect of green technology innovation for medium-sized enterprises is the most obvious, mainly reflected in green product innovation and green process innovation, followed by large enterprises, with the weakest effect seen in small enterprises.
• Under the regulation of environmental tax, the green technology innovation effect on foreign-funded enterprises is the most obvious, followed by private enterprises, and the weakest effect is seen in state-owned enterprises.
CONCLUSION AND POLICY RECOMMENDATIONS
Research Conclusion
According to the model’s test results, the research conclusion of this article is summarized as follows:
• The implementation of the Environmental Protection Tax Law not only improves ecological environment protection in China, but also promotes the growth of green technology innovation among manufacturing enterprises. This article also verifies that the promotion effect on green product innovation by environmental tax is the most significant.
• The mandatory feature of environmental tax effectively promotes enterprises’ implementation of green technology innovation. In contrast, the transparency of environmental tax’s influence on the green technology innovation is the weakest.
• The relationship between enterprise personnel scale and green product innovation is negative. In contrast, greater enterprise asset scale and operation time can effectively promote green technology innovation.
• Under the environmental tax regulation, there is no positive relationship between enterprise scale and green technological innovation. In contrast, medium-sized enterprises are more willing to undertake green technology innovation.
• Under the influence of environmental tax, green technology innovation initiatives are mainly seen in foreign capital enterprises, while this effect is weakest in state-owned enterprises.
Policy Recommendations
According to the analysis of the test results, combined with the investigation of the status quo of green technology innovation cultivation of manufacturing enterprises in China under the regulation of Environmental Protection Tax Law, we can suggest some specific strategies for green technology innovation cultivation among manufacturing enterprises in China under the regulation of the Environmental Protection Tax Law.
First, it is necessary to improve the transparency of environmental taxation. China’s tax authorities pay little attention to the positive and negative effects of transparency when collecting environmental tax, which is not conducive to exerting the incentive effect of environmental tax. Transparency is one of the core elements of modern taxation, which has always attracted great attention in Western countries. Transparency is a powerful support for fairness. Only by ensuring a high degree of transparency can we maintain a certain degree of fairness. When paying environmental protection tax, every manufacturing enterprise also cares about the payment by competitors and wants to know whether it is treated fairly, which needs to be backed up by transparency. Information disclosure is an effective way to improve transparency; local tax authorities should gradually increase and expand the width and depth of environmental tax collection information in the tax system, so that the promotion effect of transparency on green technology innovation ability can achieve convenience, rationality, and compulsion as soon as possible.
Second, to vigorously promote “three wastes” treatment innovation under the environmental tax regulations, the following is suggested. At present, “three wastes” treatment innovation in China’s manufacturing enterprises is mainly driven by mandatory environmental tax, and other factors have not yet shown an obvious driving effect. It can be seen that in the treatment of “three wastes,” China’s manufacturing enterprises generally lack initiative and enthusiasm, which has become a blind spot for environmental tax incentives. If the rationality, fairness, and transparency of environmental tax collection are improved, “three wastes” treatment innovation will also be improved. Tax incentives for “three wastes” treatment can be continuously adopted and detailed deeply, different preferential standards can be formulated for different industries, preferential grades for the same industry can be created, and tax-paying enterprises can be actively encouraged to suggest improvements. The collection and preferential results should also be made public. In this way, tax-paying enterprises will pay more attention to the technological innovation of “three wastes” treatment and increase the input of manpower and material resources.
Third, improvements are needed in the accuracy of sewage data accounting. The collection of environmental tax is based on sewage data, but the current accounting accuracy of sewage data is not high, which has a certain impact on the fairness and transparency of tax revenue, and thus inhibits green technology innovation to a certain extent. Some enterprises have installed automatic monitoring systems for pollutant discharge. However, most enterprises have not installed such systems, requiring instead manual verification by tax authorities and making direct and indirect judgments based on data obtained from the enterprise’s production ledger, water consumption, electricity consumption, energy consumption, and market sales. If the tax department’s sense of responsibility is not strong, manual accounting may produce deviations. Even with automatic monitoring equipment, due to the inconsistency of data standards, there will also be deviations. All these deviations restrict the growth of enterprises’ green technology innovation ability and hinder the development of China’s ecological economy.
Fourth, it is recommended to set several preferential tax rates and continuously improve fairness. According to the test results, by improving environmental tax fairness, manufacturing enterprises’ innovation abilities for green technological innovation and “three wastes” treatment will be continuously enhanced. At present, setting several preferential tax rates plays an important role in improving tax fairness. The main strategy is to classify multiple reduction levels by pollutant density, which means that the lower the emissions, the lower the tax rate adopted, according to the pollutant density standard. For example, if the pollutant emission is 70% lower than the national or local standard, the environmental protection tax rate will be 20%. If the pollutant emission is 90% lower than the national or local standard, the environmental protection tax rate will be 10%. This means that more taxpayers can enjoy tax reductions. It would also be helpful to make full use of the stimulating and adjusting effect of the Environment Protection Tax Law in order to reveal the technological innovation potential of green manufacturing enterprise. At the same time, we suggest that we can focus on enterprise energy consumption by applying higher energy consumption tax rate (Kassouri, 2022). For different types of manufacturing enterprises, the tax incentives need to be different and need to be flexibly adjusted according to industry characteristics.
Fifth, there is a need to pay attention to the influence of enterprise personnel scale and fixed assets scale when implementing green technology innovation and cultivation under the regulation of Environmental Protection Tax Law. At present, the scale of enterprise personnel hinders green technology innovation, which also reflects the low efficiency of green innovation of enterprise personnel in China, which is an issue that needs to be addressed by enterprises. In a mature ecological economy, the larger the scale of personnel, the stronger the overall ecological awareness of enterprises, and the stronger the atmosphere of green technology innovation. At the same time, the scale of fixed assets does not promote “three wastes” treatment innovation, which shows that the structure of fixed assets of enterprises is unreasonable, focusing only on the allocation of fixed assets at the front end of the production line, but not on the back end of the production line. Therefore, appropriate adjustments need to be made.
Sixth, there is a need to make full use of the incentive effect of the Environmental Protection Tax Law for green technology innovation among large state-owned enterprises. According to the test results, the incentive effect of environmental tax is weaker in large enterprises, and lowest in state-owned enterprises. Therefore, large-scale state-owned enterprises should be the focus of incentives, and a more detailed, scientific, and controllable tax scheme should be formulated. This would enable large state-owned enterprises to play a leading role in green technology innovation. Large state-owned enterprises make up half of China’s national economy and gather huge amounts of human capital and physical capital. If large state-owned enterprises lack vitality in green technology innovation, China’s ecological economic development will suffer many obstacles. Under the existing system in China, the realization of the goal of environmental tax collection mainly depends on tax incentives for large state-owned enterprises, but it seems that this journey still has a long way to go.
Seventh, there is a need to learn from foreign manufacturing enterprises’ green technology innovation skills and experience in the context of the Environmental Protection Tax Law. According to the test results, under the Environmental Protection Tax Law regulation, foreign enterprises do much better in terms of green product innovation, green technology innovation, and “three wastes” treatment innovation than state-owned enterprises and private enterprises. Therefore, the state-owned enterprises and private enterprises should learn from foreign enterprises to enhance their green technology innovation ability. State-owned enterprises, in particular, should pay great attention to green technology innovation property rights incentives, because this is an aspect that is even weaker than in private enterprises. State-owned enterprises and private enterprises should primarily learn from foreign enterprises in terms of consciousness of abiding by the law, the concept of energy conservation and emissions reduction, green technology upgrades, etc. Since the implementation of the Environmental Protection Tax Law, foreign enterprises have responded positively to re-plan the enterprise development strategy and readjust the key direction of green technology innovation according to the tax law, achieving good results. In contrast, state-owned enterprises and private enterprises have adopted relatively passive coping strategies, lacking initiative, and enterprising spirit. Thus, the incentive effect on green technology innovation property rights is significantly lower than that of foreign enterprises.
Finally, there is a need to improve the harmonious relationship among different departments in relation to environmental protection tax collection. Environmental protection tax is a kind of professional tax of a highly technical nature, with many tax categories, complex testing, measurement, and verification process, and high management costs, all of which pose a big challenge for China’s tax administration. According to the test results, the Environmental Protection Tax Law has had some promotion effect on manufacturing enterprises’ green technology innovation in China. However, there remains much room for improvement. Strengthening the coordination among departments will greatly facilitate manufacturing enterprises’ green technology innovation. China’s Environmental Protection Tax Law has created a model of tax collection and administration combined with “enterprise declaration, tax collection, environmental monitoring, and information sharing.” It has clarified the responsibility and collaboration mechanism between the tax authority and the environmental protection department, which helps to define the guarantee mechanism of the environmental protection tax. However, in the current tax collection process, we find that the rights and obligations of the tax authority and the environmental protection department need further clarification, that the degree of information needs to be improved, that the mechanism of cooperation and communication needs to be further optimized, and that the professional talent needs to be deployed. In this way, the green environmental protection tax driving force for technological innovation can be further strengthened.
RESEARCH LIMITATION AND PROSPECTS
In this article, the research has some limitations. Environmental protection tax has “double dividend” effect, which is not only a theoretical issue but also an empirical question. In this article, in the process of design variables, the “double dividend” is not considered when exploring the influence by environmental protection tax to enterprise green technology innovation.
The present study highlights are two key areas for future research. First, this study concludes that environmental tax can stimulate the innovation of green technology. However, the implementation of environmental tax needs to be promoted by the government. Therefore, in future research, government involvement can be one of the control variables, which would help in studying the government’s impact on environmental tax and green technology innovation. Second, in this article, we have studied the direct influence on green technology innovation of environmental tax. Considering that there is a research gap on the direct influence with different backgrounds, further research is required from the perspective of the intermediary effect, which will significantly improve the research mechanism for studying environmental tax as a driver of green technology innovation.
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