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Abstract. 
Entering the promotion catalogue is the basis for China’s new energy vehicle (NEV) enterprises to obtain promotion subsidies. Using a multistage difference-in-differences (DID) model with a sample of listed NEV enterprises in China from 2008 to 2017, this paper empirically analyzes the impact of entering the promotion catalogue on the innovation of NEV enterprises. The results indicate that entering the promotion catalogue can significantly promote innovation of NEV enterprises from the perspective of radical innovation, incremental innovation, and external technology introduction of NEV enterprises. In the mediation mechanism examination, this study finds that entering the promotion catalogue promotes innovation in NEV enterprises by increasing corporate profits and easing financing constraints. Based on the conclusions above, this paper recommends to strengthen core technology breakthrough of NEVs, cultivate market demand of NEVs industry, and improve subsidy supervision system of NEVs.

1. Introduction
In the context of global climate change, the conflict between energy consumption and the ecological environment is arising. The development of new energy vehicles (NEVs) has become the strategic choice of coupling economic, social, and ecological objectives. Government investment in NEVs is of great significance for cultivating emerging industries, gaining future industrial competitiveness as well as alleviating environmental and ecological problems. As a key strategic emerging industry in China, the NEV industry is facing problems such as technology shortage and immature market development at the initial stage of development. Technological innovation is the main source of competitive advantage for the long-term survival of organizations [1]. However, the technological innovation of NEVs has the “dual externalities” of knowledge spillover and environmental improvement, which is difficult to be compensated in the market price of the product. This can easily cause the private income of enterprise innovation investment to be less than the social income, leading to insufficient willingness to invest in innovation. As a result, it is difficult to guarantee the technological innovation of enterprises, which is not conducive to their long-term development [2, 3]. In order to compensate for the “dual externalities” of enterprise innovation, it is necessary to provide government subsidies to NEV enterprises.
Government subsidies beforehand and government subsidies afterwards are two essential components of government subsidies. Government subsidies beforehand are usually provided in the budding period of the innovative activities. They can not only help reduce the innovation costs but also correct market failures in technological innovation. Thus, government subsidies beforehand can enhance the willingness of enterprises to invest in innovation [4]. However, in the absence of scientific evaluation and monitoring, such subsidies may increase firms’ dependence on the government and reduce innovation efficiency. Government subsidies afterwards, which usually take place after a firm innovation has met a specific standard, can avoid firms’ dependence on government subsidies and facilitate firms’ entry into a virtuous cycle of technological innovation [5]. Since 2009, China has been promoting NEVs to accelerate the proliferation of NEVs, linking the supply and market demand at both ends. In order to facilitate the implementation of the promotion policy, China’s Ministry of Industry and Information Technology (MIIT) has formulated a NEV promotion catalogue based on certain performance and technical standards, and the models entering the promotion directory can receive corresponding promotion subsidies. With the development of the NEV industry, China continuously adjusts and optimizes the entry criteria and conditions of the NEV promotion catalogue, including vehicle usage, power, battery type, energy density, and mileage. In the “Catalogue of Recommended Vehicles for the Promotion and Application of New Energy Vehicles” in 2017, the number of catalogue models for special purpose motor vehicles and passenger cars increased by 291 and 81, respectively, compared with 2016, and the number of catalogue models for passenger cars decreased by 32, which puts forward higher requirements on the power, economy, safety, comfort, and other indicators of the selected models.
Driven by the promotion policy, China’s NEV production and sales scale has achieved tremendous growth, ranking first in the world since 2015. However, China’s NEV industry has been plagued by the problem of focusing on scale rather than technology. The promotion policy is a kind of government subsidies afterwards policy. Moreover, entering the NEV promotion catalogue is the basis for obtaining promotion subsidies. In China, few scholars have paid attention to the panel data of NEV enterprise under the policy of government subsidies, especially under government subsidies afterwards. Therefore, our study tries to fill this gap by taking China’s NEV listed enterprises in the period of 2008–2017 as samples to investigate whether entering the NEV promotion catalogue can promote enterprise innovation, which provides a new perspective for the analysis and evaluation of NEV promotion policy and a new reference for the promotion of NEV technology progress.
The remainder of this paper is structured as follows: Section 2 summarizes the relevant literature and presents the research hypothesis. The data sources, the measurement of the variables, and the research methodology are discussed in Section 3. Section 4 provides the main empirical results. The conclusions and policy implications are provided in Section 5.
2. Literature Review and Research Hypothesis
As the essential part of the economic infrastructure, technical standards can drive technological innovation and economic growth [6, 7]. Among them, technical standards play a decisive role in determining the pace and direction of technological innovation and can systematize unstructured technological innovative activities [8]. Technical standards can provide information for the knowledge stock and functional requirements of small and medium enterprises (SMEs). It can not only guide SMEs’ investment and management of innovation elements such as technology, equipment, capital, information, and employees but also guide the development of various stages of technological innovation such as conception, design, research and development (R&D), manufacturing, and marketing. For example, enterprises prefer to allow employees to have a high level of job flexibility because they are more creative and innovative in this condition [9]. Therefore, technical standards can directly affect the process and effects of SMEs’ technological innovation [10]. The process of standardization of technologies involves the interaction of many organizations such as the market, government, and business alliances [11]. In the process of standardization of different technologies, the involvement of the above organizations and the degree of their role vary. In general, nonproduct standards related to quality, reliability, safety, health, and environmental content are best suited for government-led development [12]. The government promotion catalogue for NEVs has a certain technical threshold, which provides a direct target for NEV innovation. Only if NEV enterprises meet this target, they can be eligible to enter the promotion catalogue. The technical standards in the promotion catalogue can guide SMEs to choose suitable technologies for their own R&D and introduce corresponding copyrights and patents. In sum, technical standards can encourage new technologies to replace old ones and provide a higher technical platform for the innovative activities of NEV enterprises. Based on the above analysis, this paper proposes hypothesis 1: H1: entering the promotion catalogue can promote innovation in NEV enterprises
In a market economy, the fundamental goal of an enterprise’s activities is to obtain its profit, which can be achieved by satisfying the market demand. The “demand-pull” theory asserts that demand leads to technological innovation, and that changes in the scale and direction of demand effectively promote enterprises’ technological innovation [13]. Market demand reflects consumers’ requirements for products. This requirement is a very important driving force for the use of new technologies [14]. Therefore, market demand can prompt enterprises to produce products that match it through technological innovation [15]. Among them, the expansion of the market demand scale helps enterprises to make full use of the larger market demand space, expand production scale, and achieve economies of scale [16]. It can not only share innovation costs and reduce innovation risks but also provide a reliable guarantee for the benefits obtained from successful innovation [17]. At the same time, the expansion of market demand increases the incentive to innovate by influencing the market structure and the “survival of the fittest” market competition mechanism [18]. Entering the NEV promotion catalogue means that enterprises can get corresponding subsidies, thus directly increasing their income. At the same time, it sends a brand signal effect to the sales market of NEVs and expands the market. Therefore, the expansion of NEV companies into a wider market can help increase corporate profits, thus promoting corporate innovation. According to the above analysis, our study proposes hypothesis 2: H2: entering the promotion catalogue can promote innovation of NEV enterprises by increasing their profits
Lerner first proposed the idea that R&D subsidies have a signal effect based on empirical results from American SMEs that entered the Small Business Innovation Research (SBIR) program from 1983 to 1997 [19]. Taking samples of enterprises from their respective countries, scholars have a consistent attitude: R&D subsidies provide a positive signal for the quality and technological advantages of enterprise projects. This signal effect can increase the possibility of enterprises for external financing by compensating for the defects of information asymmetry in the capital market [20, 21]. External financing is an important source of corporate innovation [22]. However, enterprise innovation presents the characteristics of high investment, high risk, and information asymmetry. Therefore, it is often difficult for companies to obtain the necessary financial support for innovative activities [23]. Entering the promotion catalogue means that the company’s brand is recognized by the state and society, and NEV companies will be expected to develop better. Since it is a listed company, this behavior will send positive signals to investors about the quality of the company, which will help to finance the company and thus provide reliable financial support for innovation. In summary, this paper proposes the following hypothesis: H3: entering the promotion catalogue can promote innovation in NEV enterprises by reducing financing constraints
We contribute to literature in these aspects. First, our study divides government subsidies into government subsidies beforehand and government subsidies afterwards, and focuses on the impact of government subsidies afterwards on the innovation of NEV enterprises. Second, NEV enterprises with vehicle production business are selected as overall samples and exclude the heterogeneity of the research samples. Third, a multistage DID method is used in this study to alleviate endogenous problems.
3. Data and Methodology
3.1. Sample and Data
This study selected A-shares listed NEV enterprises from 2008 to 2017 as research samples. In order to ensure the scientific validity of the study, we selected NEV enterprises with high industry representation and sound financial disclosure and obtained the data of 334 effective observation samples. The patent data were manually searched through the patent database of the China National Intellectual Property Administration. The data of promotion subsidy were obtained from the “Catalogue of Recommended Vehicles for the Promotion and Application of New Energy Vehicles” of the MIIT of the People’s Republic of China. The other data were obtained from China Stock Market Accounting Research Database (CSMAR) and Wind Economic Database (WIND), and missing data were manually supplemented in the annual reports of the companies in Cninfo.
3.2. Definition of Variables
3.2.1. Dependent Variables
Innovation in NEV enterprises can be divided into internal independent R&D and external technology introduction. This study uses the number of different types of patents to measure internal independent R&D. China’s patents are divided into three types: patents for invention, patents for utility model, and patents for industrial design. Among them, patents for invention have the highest degree of innovation and are used to measure the radical innovation (Rad) of an enterprise. Patents for utility model and industrial design have a relatively low degree of innovation and are used to measure the incremental innovation (Inc) of an enterprise. Due to the time lag in patent grants, the number of invention patent applications is used here to measure the internal independent R&D of the enterprise. For the external technology introduction (Ext) of NEVs, this study refers to the study of Xu et al. [24] and measures it by the increment of intangible assets and goodwill of the enterprise because intangible assets and goodwill can reflect the technology purchased by the enterprise and can bring excess economic benefits to the enterprise [25].
3.2.2. Independent Variables
Promotion subsidies may expand the market demand for NEVs and stimulate innovation efforts by increasing corporate profits and easing financing constraints. If the vehicle models in the catalogue recommended by the MIIT are qualified, NEV enterprises can enter the promotion catalogue and receive government subsidies. The promotion subsidy (Treat ∗ Post), which is the focus of this study, is measured by an interaction term of two dummy variables. The coefficients of Treat ∗ Post indicate the changes in the innovation performance of the experimental group of NEV enterprises under the policy effect [26].
3.2.3. Intermediate Variables
The subsidies obtained as cash flow after the NEVs enter the “Catalogue of Recommended Vehicles for the Promotion and Application of New Energy Vehicles” may motivate the dual innovation and external technology introduction of NEV enterprises. These results may be achieved through two paths formed by corporate profit and financing constraints. Corporate profit (Profit) is an important indicator of profitability, which may provide favorable material conditions for the innovative behavior of NEV enterprises [27]. This study expresses corporate profit in terms of net profit. Financing constraint (Fin) is the response of corporate financing cost, measured by the ratio of interest expenses to current liabilities [28]. Higher financing constraint implies higher financing cost, which may inhibit the internal independent R&D and external technology introduction of NEVs.
3.2.4. Control Variables
Control variables are used to control the impact of the NEV enterprises’ own characteristics on their innovation. With reference to existing literature, this study controls the following five variables: (1) enterprise age (Age): the age of the enterprise is related to managerial efficiency and may affect the enterprise’s ability to innovate [29, 30]. (2) Enterprise scale (Size): large enterprises can withstand stronger innovation risks and reduce innovation costs through scale effects [31]. (3) Debt to asset ratio (Lev): this variable reflects the ability of NEV enterprises to use creditors’ funds to carry out business activities. A higher level of debt will increase the financial risk of the enterprise, which has an impact on innovation [32]. (4) Government subsidies (Sub): this variable represents the number of subsidies received by NEV enterprises from the government. Higher subsidies can promote the innovation of NEV enterprises [33]. (5) State ownership (Sta): in the Chinese stock market, the government directly controls the state-owned shares. The larger the share of state-owned shares in the total share capital, the more likely it is to benefit to the innovation of NEV enterprises [34, 35].
The definitions of the main variables in this paper are shown in Table 1.
Table 1: Definition of variables.
	

	Type of variables	Variable	Definition
	

	Dependent variables	Radical innovation (Rad)	The number of patent applications for inventions per year (10,000)
	Incremental innovation (Inc)	The number of annual utility model and design applications (10,000)
	External technology introduction (Ext)	The increase in intangible assets and goodwill (100,000,000)
	

	Independent variables	Promotion of subsidies (Treat ∗ Post)	Equal to 1 if NEV enterprises enter the promotion catalogue and 0 otherwise
	

	Intermediate variables	Corporate profits (Profit)	Net profit (100,000,000)
	Financing constraints (Fin)	Interest expenses/current liabilities
	

	Control variables	Enterprise age (Age)	Ln (year of observation-year of establishment)
	Enterprise scale (Size)	Ln (total assets)
	Debt to asset ratio (Lev)	Ln (total liabilities/total assets ∗ 100)
	Government subsidy (Sub)	Ln (government subsidy/operating income ∗ 100)
	State ownership (Sta)	Ln (number of shares held by the state/total share capital ∗ 100)
	



3.3. Research Models
3.3.1. Multistage Difference-in-Differences Model
In our study, a quasinatural experiment is conducted to estimate the effect of the NEV promotion subsidy policy on enterprise innovation. We take the NEV enterprises that have entered the promotion catalogue as an experimental group and the NEV enterprises that have not entered the catalogue as a control group. Compared to the traditional regression method, the DID method can alleviate the endogeneity problem in a differential manner. For this purpose, this study uses the DID method to observe the effect of the policy. In addition, the Chinese government’s promotion of subsidy policies for NEVs is gradually promoted, while the traditional DID method can only test the policy performance implemented at a single point. Therefore, in order to investigate the impact of the promotion of subsidy policies on the innovation of NEV enterprises, this study constructs the following multistage DID model:where  is denoted by radical innovation (Rad), incremental innovation (Inc), and external technology introduction (Ext), respectively.  is the dummy variable of the experimental group. The experimental group of enterprises is not fixed due to the different times of entry into the NEV promotion catalogue. Enterprises which have entered the NEV promotion catalogue will be included in to the experimental group, and control group otherwise.  denotes the time dummy variable, that is, , where  stands for the year of entering the promotion catalogue of NEVs. , the coefficient of , is the DID estimator illustrating the policy effect on innovation of NEV enterprises, which is one of the highlights of this paper. If  is positively significant, then entering the promotion catalogue exert positive effects on the innovation of NEV enterprises; if  is negative and significant, then this government’s promotion subsidy policy restrains the innovation of NEV enterprises; if  is nonsignificant, then entering the promotion catalogue of NEVs does not exert a significant effect on the innovation of their enterprises.  and , respectively, represents individual fixed effects and time fixed effects.  is denoted by the control variables.  is the random perturbation error term.
3.3.2. Mediation Effect Model
In order to test whether the effects of the promotion subsidy policy on dual innovation and external technology importation by enterprises are realized through the paths described above, based on equation (1), this paper refers to Edwards and Lambert and constructs a mediation effect model for further testing [36]:where M represents the intermediate variables, including the corporate profit (Profit) and financing constraint (Fin). The testing principle is as follows: the effects of the independent variable on the dependent variable and the independent variable on the intermediate variable are verified by equations (1) and (2), respectively. If both α and β are statistically significant, the intermediary variable is included in equation (1), and both the independent and intermediary variables are regressed on the dependent variable. That is, regression tests are performed on equation (3). In addition, if both coefficients β and δ are statistically significant, it refers to the existence of mediation effect. Furthermore, if the coefficient δ is statistically significant but the coefficient α′ is statistically insignificant, it means that the intermediate variable demonstrates a perfect mediation effect, implying that only this mediating variable plays a role in the mechanism. Moreover, if both the coefficient δ and α′ are statistically significant but the coefficient α′ is less than the coefficient α, it means that the intermediate variable demonstrates a partial mediation effect, implying that there are other reasonable mechanisms of action. However, if either β or δ is not statistically significant, then a Sobel test or a Bootstrap method is needed to determine whether the mediating variable has a mediation effect.
4. Results
4.1. Descriptive Statistics
The mean, standard deviation, minimum and maximum values of the variables for the 334 samples are shown in Table 2.
Table 2: Descriptive statistics of the variables.
	

	Variable	Obs	Mean	Std. dev.	Min	Max
	

	Treat ∗ Post	334	0.55689	0.497499	0	1
	Profit	334	3.05994	9.82459	−3.035234	72.51881
	Fin	334	0.022331	0.021615	0	0.141911
	Rad	334	0.008883	0.021269	0	0.1886
	Inc	334	0.011962	0.027535	0	0.2446
	Ext	334	0.544392	1.498973	−5.884992	17.52637
	Age	334	2.763407	0.365151	1.609438	4.060443
	Size	334	16.99343	4.37686	9.891342	24.77929
	Sub	334	−0.618773	1.617142	−14.69064	3.024192
	Lev	334	3.975222	0.393875	1.967371	4.574195
	Sta	334	0.694190	1.540632	−5.124496	4.09601
	



4.2. Multistage Difference-in-Differences Estimation
This paper uses a DID model to estimate the impact of promotion subsidies on internal independent R&D and external technology introduction in NEV enterprises. The unbiased result of the multistage DID estimation requires the assumption of parallel trend to be established. That is, internal independent R&D and external technology introduction in the treatment and control groups should have a consistent trend of change before the implementation of the promotion subsidy policy. Otherwise, the multistage DID cannot accurately estimate the effects of the policy implementation. It is therefore necessary to perform a parallel trend test for equation (1).
Figures 1–3 provide the parallel trends of radical innovation, incremental innovation, and external technology introduction respectively. The results show that, before the implementation of the promotion subsidy policy, whether new energy vehicle companies enter the promotion catalogue has no significant difference in their innovation behavior, which is in line with the hypothesis of parallel trend. Furthermore, after the implementation of the policy of promotion subsidies, the level of internal independent R&D and the introduction of external technology have increased in the enterprises that have entered the NEV promotion catalogue. The results indicate that the multistage DID approach is applicable to the evaluation of subsidy policies for the promotion of NEVs.


	
		
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
		
	
		
	
		
	
	
	
		
	
		
	
		
	
		
	
		
	
		
	
		
	
		
	
		
	
		
	
		
	
		
	
		
	
		
	
		
	
		
	
	
		
	
		
	
		
	
		
	
		
	
		
		
		
		
		
	
	
		
	
	
		
		
		
		
	
	
		
		
		
		
	
	
		
		
		
		
	
	
		
		
		
		
		
		
		
		
		
		
		
		
	
	
		
		
	
	
		
		
	
	
		
		
	
	
		
		
	
	
		
		
	
	
		
		
	
	
		
		
	
	
		
	
	
		
	
	
		
	
	
		
	
	
		
	
	
		
	
	
		
	
	
		
	
	
		
		
	
	
		
		
		
		
		
		
		
		
		
		
		
		
		
		
		
		
		
		
		
		
		
		
		
		
		
		
		
		
		
		
	

Figure 1: Parallel trend test for radical innovation.




	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
		
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
		
		
		
		
		
	
	
		
	
	
		
		
		
		
	
	
		
		
		
		
	
	
		
		
		
		
	
	
		
		
		
		
		
		
		
		
		
		
		
		
	
	
		
		
	
	
		
		
	
	
		
		
	
	
		
		
	
	
		
		
	
	
		
		
	
	
		
		
	
	
		
	
	
		
	
	
		
	
	
		
	
	
		
	
	
		
	
	
		
	
	
		
	
	
		
		
	
	
		
		
		
		
		
		
		
		
		
		
		
		
		
		
		
		
		
		
		
		
		
		
		
		
		
		
		
		
		
		
	













Figure 2: Parallel trend test for incremental innovation.




	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
		
		
	
	
		
	
	
		
	
	
		
	
	
		
	
	
		
		
		
		
		
		
		
		
		
		
		
		
	
	
		
		
	
	
		
		
	
	
		
		
	
	
		
		
	
	
		
		
	
	
		
		
	
	
		
		
	
	
		
	
	
		
	
	
		
	
	
		
	
	
		
	
	
		
	
	
		
	
	
		
	
	
		
		
	
	
		
		
		
		
		
		
		
		
		
		
		
		
		
		
		
		
		
		
		
		
		
		
		
		
		
		
		
		
		
		
	













Figure 3: Parallel trend test for external technology introduction.


Table 3 shows the estimated results of the multistage DID. In models 1–4, the regression coefficient of “Treat ∗ Post” is significantly positive at the level of . Furthermore, the regression coefficient of “Treat ∗ Post” is positive and significant at the level of  in model 5. This result indicates that the policy of promotion subsidies greatly stimulate both internal independent R&D and external technology introduction in NEV enterprises. This result is consistent with the existing literature. For instance, in Canada, Mohnen found the effectiveness of government R&D subsidies by comparing the innovation performance between enterprises that received only R&D tax credits and enterprises that received both R&D tax credits and R&D subsidies [37]. Bronzini and Piselli empirically tested that a R&D subsidy programme implemented in northern Italy had a positive influence on the innovative activities of beneficiary firms [38]. Kang and Park have found in the Korean biotechnology sector that government project funding can stimulate internal R&D and thus positively promote innovation in enterprises [39].
Table 3: The test of the effect of promotion subsidy policy.
	

	Variables	Rad	Inc	Ext
	Model 1	Model 2	Model 3	Model 4	Model 5	Model 6
	

	Treat ∗ Post	0.010519
(4.63)	0.011056
(4.49)	0.012537
(4.24)	0.012348
(3.88)	0.372542
(2.27)	0.483211
(2.68)
	Age	 	0.003807
(1.19)	 	0.001348
(0.33)	 	−0.356128
(−1.51)
	Size	 	0.000187
(0.68)	 	−0.000172
(−0.49)	 	0.033943
(1.69)
	Sub	 	0.001136
(1.64)	 	0.000921
(1.03)	 	−0.002802
(−0.06)
	Lev	 	0.000311
(0.10)	 	0.002428
(0.59)	 	0.105016
(0.45)
	Sta	 	0.002611
(3.50)	 	0.004092
(4.25)	 	0.005842
(0.11)
	N	334	334	334	334	334	334
	R-squared	0.0605	0.1048	0.0513	0.1098	0.0153	0.0313
	


Note: , , and  represent significance at 10%, 5%, and 1% level, respectively.


4.3. The Mediation Effects of Corporate Profits Test
First, we choose corporate profits as the intermediate variable to investigate whether government subsidies affect innovation in NEV enterprises by increasing corporate profits. The results in Table 4 show that the estimated coefficient of the promotion subsidy in model 7 is significantly positive at the level of , indicating that the promotion subsidy significantly increases the profits of NEV enterprises. Based on model 7, the intermediate variable of enterprise profit is added. The results represent that the internal independent R&D of the enterprise in models 9 and 11 is significantly positive at the level of , and the external technology introduction of the enterprise in model 13 is significantly positive at the level of . The regression coefficients of promotion subsidies on enterprise innovation remain significantly positive after controlling for enterprise profits. These results prove that promotion subsidies can further promote enterprise innovation by increasing enterprise profits, and there is a partial mediation effect of enterprise profits in the relationship between promotion subsidies and enterprise innovation. Hence, hypothesis 2 is verified. After entering the promotion catalogue, government subsidies are effective in increasing enterprises’ profitability [40, 41]. Therefore, the direct subsidies and indirectly enhanced profits from NEVs provide cash flow for innovative activities that require large amounts of capital. In addition, because profitable enterprises have a greater incentive to innovate [42, 43], the promotion of subsidies promotes innovation in NEV enterprises by boosting their profits.
Table 4: The mediation effects test of corporate profits.
	

	Variables	Profit	Rad	Inc	Ext
	Model 7	Model 8	Model 9	Model 10	Model 11	Model 12	Model 13
	

	Treat ∗ Post	3.211800
(2.72)	0.011056
(4.49)	0.009565
(3.93)	0.012348
(3.88)	0.011338
(3.55)	0.483211
(2.68)	0.318741
(1.85)
	Profit	 	 	0.000464
(4.13)	 	0.000314
(2.13)	 	0.051208
(6.43)
	Age	−1.131982
(−0.73)	0.003807
(1.19)	0.004333
(1.38)	0.001348
(0.33)	0.001704
(0.41)	−0.356128
(−1.51)	−0.298161
(−1.34)
	Size	0.150109
(1.14)	0.000187
(0.68)	0.000118
(0.44)	−0.000172
(−0.49)	−0.000219
(−0.62)	0.033943
(1.69)	0.026256
(1.38)
	Sub	−0.340113
(−1.02)	0.001136
(1.64)	0.001294
(1.91)	0.000921
(1.03)	0.001028
(1.16)	−0.002802
(−0.06)	0.014615
(0.31)
	Lev	0.583723
(0.38)	0.000311
(0.10)	0.000040
(0.01)	0.002428
(0.59)	0.002244
(0.55)	0.105016
(0.45)	0.075176
(0.34)
	Sta	0.382209
(1.07)	0.002611
(3.50)	0.002433
(3.34)	0.004092
(4.25)	0.003972
(4.14)	0.005842
(0.11)	−0.013730
(−0.27)
	N	334	334	334	334	334	334	334
	R-squared	0.0316	0.1048	0.1493	0.1098	0.1220	0.0313	0.1404
	


Note: , , and  represent significance at 10%, 5%, and 1% level, respectively.


4.4. The Mediation Effects Test of Financing Constraints
Second, we use the financing constraint as an intermediate variable to test whether government subsidies can affect the innovation of NEV enterprises by alleviating the financing constraint. From the results in Table 5, the estimated coefficient of the financing constraint in model 14 is negative and significant at the level of , indicating that the promotion subsidy reduces the financing constraint of the enterprise’s NEVs. Furthermore, models 16, 18, and 20 add the intermediate variable financing constraint to model 14. The results indicate that internal independent R&D is positive and significant at the level of , while external technology introduction is significantly positive at the level of . After controlling for the financing constraint, the regression coefficient of the promotion subsidy on enterprise innovation is still positive and significant. Similarly, the regression coefficient of the financing constraint on enterprise innovation is significantly negative. This implies that the promotion subsidy can promote enterprise innovation by reducing the financing constraint, which plays a partial mediation effect in the relationship between the promotion subsidy and enterprise innovation. Therefore, our hypothesis 3 is verified. This is because the obtained government subsidies not only inject funds into the enterprise’s R&D investment but also send positive signals to the investment institutions outside the enterprise [44]. As an important hidden mechanism for R&D subsidies to reduce the financing constraints of companies, the signal effect can weaken the information asymmetry between companies and investors and obtain more external financing for enterprises [45]. The innovation of NEV enterprises cannot be separated from a large amount of financial support. Therefore, after NEVs enter the promotion catalogue, promotion subsidies can promote innovation of NEV enterprises by easing financing constraints.
Table 5: The mediation effects test of financing constraints.
	

	Variables	Fin	Rad	Inc	Ext
	Model 14	Model 15	Model 16	Model 17	Model 18	Model 19	Model 20
	

	Treat ∗ Post	−0.004541
(−1.85)	0.011056
(4.49)	0.010246
(4.20)	0.012348
(3.88)	0.011223
(3.57)	0.483211
(2.68)	0.452091
(2.50)
	Fin	 	 	−0.178372
(−3.27)	 	−0.247538
(−3.52)	 	−6.852492
(−1.69)
	Age	−0.000149
(−0.05)	0.003807
(1.19)	0.003781
(1.19)	0.001348
(0.33)	0.001311
(0.32)	−0.356127
(−1.51)	−0.357148
(−1.52)
	Size	0.000891
(3.26)	0.000187
(0.68)	0.000346
(1.26)	−0.000172
(−0.49)	0.000049
(0.14)	0.033943
(1.69)	0.040050
(1.97)
	Sub	0.003289
(4.76)	0.001136
(1.64)	0.001723
(2.44)	0.000921
(1.03)	0.001735
(1.91)	−0.002802
(−0.06)	0.019738
(0.38)
	Lev	−0.003606
(−1.13)	0.000311
(0.10)	−0.000333
(−0.11)	0.002428
(0.59)	0.001535
(0.38)	0.105016
(0.45)	0.080308
(0.34)
	Sta	−0.000508
(−0.68)	0.002611
(3.50)	0.002520
(3.43)	0.004092
(4.25)	0.003966
(4.19)	0.005842
(0.11)	0.002361
(0.04)
	N	334	334	334	334	334	334	334
	R-squared	0.1360	0.1048	0.1331	0.1098	0.1424	0.0313	0.0397
	


Note: , , and  represent significance at 10%, 5%, and 1% level, respectively.


5. Conclusions and Policy Recommendations
Our study empirically examines the impact of government promotion subsidy policy on the innovation of NEV enterprises using a multistage DID model with 44 A-shares listed NEV enterprises from 2008 to 2017. The results show that, before entering the NEV promotion catalogue, the government’s promotion subsidy policy did not promote innovation of NEV enterprises; after entering the NEV promotion catalogue, the government’s promotion subsidy policy stimulated innovation of NEV enterprises and significantly promoted radical innovation, incremental innovation, and external technology introduction. In the mediation mechanism examination, our study reveals that entering the promotion catalogue could provide material support for the innovation of NEV enterprises by increasing their profits and easing their financing constraints.
According to the above research findings, our study proposes the policy recommendations as follows:
Firstly, it is necessary to strengthen the breakthrough in core technologies of NEVs. On the basis of cultivating consumption and production capacity, the Chinese government’s subsidies for NEVs should focus on the R&D of key technologies. At the same time, the Chinese government should raise the technical standards for NEVs to enter the promotion catalogue, so as to stimulate the innovative motivation and enthusiasm of NEV enterprises.
Secondly, market demand for the NEV industry should be nurtured. The government should stimulate the enthusiasm and purchasing power of the consumption of NEVs to promote the sustainable development of the market demand. This will guide more social funds into the NEV field and provide financial support for the innovation of enterprises.
Thirdly, the NEV subsidy regulatory system should be improved. The government should increase the intensity of information disclosure to reduce the possibility of financing constraints due to information asymmetry between the government and companies and improve the level of supervision and inspection to increase the illegal cost of enterprises cheating subsidies. At the same time, the government should establish a reasonable elimination mechanism, such as a subsidy rebate mechanism, to shift the main body of NEV development from the government to the market and force enterprises to improve their innovative drive.
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