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Government policy is an effective strategy to encourage green innovation, but the effect of industrial policy on enterprise green innovation remains under-explored. Using China’s listed manufacturing enterprises data from 2010 to 2020, this study employs Made in China 2025 as a quasi-natural experiment as well as the DID method to explore the effect and mechanism of industrial policies on GI. The following key insights are obtained. 1) The Made in China 2025 has the potential to substantially improve the green innovation of manufacturing enterprises. This result shows that industrial policy can promote green innovation to boost the green transformation and upgrading of China’s manufacturing industry. 2) The policy effect is largely dependent on enterprise governance and regions. 3) Further mechanism considerations find that Made in China 2025 promotes green innovation through tax, environmental subsidies, and corporate social responsibility. In addition to enriching the literature on industrial policy and green innovation, this study offers valuable implications for government green governance and enterprise’s green transformation. Several suggestions for the implementation of Made in China 2025 are proposed.
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1 INTRODUCTION
During the past few years, the Chinese government has strengthened environmental governance and has produced impressive achievements. By 2020, the overall ecological and environmental quality has improved notably, pollutant emissions have been decreased considerably, and green production has been promoted substantially1. However, China’s manufacturing industry continues to struggle with serious environmental pollution. As the 42 industrial sectors are surveyed in 2020, manufacturing ranks as the most polluting industry in terms of air pollution, water pollution, and solid waste pollution2. To maintain economic and environmental prosperity, the country and enterprises are committed to promoting green production and green upgrading of manufacturing. Green innovation (GI) contributes to both environmental and economic performance and is, therefore, imperative for achieving green development of manufacturing industry. GI may involve upgrading the production process with high pollution and high energy consumption (Sun et al., 2019; Sun et al., 2021), or developing green product. Hence, it can effectively enhance enterprise environmental performance (Singh et al., 2020; Rehman et al., 2021), as well as promoting enterprises to develop unique competitive advantages in the product, resources, and technology for the purpose of achieving green transformation and upgrading (Tu and Wu, 2021) and improving economic performance (Chen et al., 2006). Nowadays, GI assumes greater prominence in light of the global pressure to reduce carbon emissions. With high costs, high uncertainty, long transition period, market failures and other risks (Song et al., 2018), and dual externalities (Berrone et al., 2013), enterprises often lack the resources and motivation for GI. As the responsible subject of win-win goals (Wittmayer, 2021), the government serves as the primary catalyst for the promotion of enterprises’ GI.
The Chinese government has realized the strategic importance of GI in manufacturing industry and has introduced several policies to encourage green development. Until now, the government stimulates GI by employing both market policy tools such as carbon emission trading mechanism and financial instruments including green loans, green equity, green bonds, green insurance and green funds, and non-market measures such as improving the renewable energy standard system and constructing a legal system conducive to green and low-carbon development. A special industrial policy, Made in China 2025, has been launched in 2015 by the Chinese government to address high pollution and high energy consumption in manufacturing. Different from the above-mentioned environmental regulation policies directly affecting GI, this policy is concerned with green transformation and development of manufacturing industry. This policy has been implemented for 5 years, but no empirical evidence has been found to support its impact on GI. Several studies have demonstrated the effectiveness of single or mixed environmental policies on enterprise GI (Herva et al., 2011). Yet, there is a lack of theoretical insight into the impact of industrial policy with multiple objectives on GI (Shen et al., 2020). To evaluate the incentive effect of Made in China 2025 on GI and provide a conceptual framework for the effect of industrial policy, this study employs difference in differences (DID) method to assess the effect by analyzing China’s listed manufacturing company data from 2010 to 2020.
This study contributes to the current framework of industrial policy and GI in three areas. Firstly, despite Made in China 2025, aiming in tackling industrial pollution and energy inefficiency by Chinese manufacturing industries, would potentially promote GI. Limited studies have been conducted on the effect and mechanism of industrial policy on GI using quasi-natural experiments in China. This study fille this gap by examining the industrial policy effect of Made in China 2025 on GI in manufacturing industry and its mechanism. Second, previous literature has primarily focused on the effect of policy on GI in terms of resource allocation, while taking into account this mechanism, the study also sheds light on the mechanism of corporate social responsibility (CSR) that extends the market mechanism to non-market mechanism. Third and finally, this study considers the influence of corporate governance differences and regional disparities on policy effect and verifies the filtering effect of corporate attributes on policy effect. Its significance lies in that when studying the effect of institutions on firm behavior, firm’s response to the institution should be fully considered.
2 POLICY INTRODUCTION AND LITERATURE REVIEW
2.1 Policy Introduction
Manufacturing serves as a pillar in China’s economic development. In 2020, the added value of China’s manufacturing industry (26.6 trillion yuan) accounted for 26.6% of gross domestic product (GDP), nearly 30% of the global manufacturing industry. Nevertheless, the manufacturing industry accounted for 54.8% of energy consumption in 2018, resulting in subpar environmental performance in China3. According to the 2020 global Environmental Performance Index (EPI) report jointly released by Yale University and other research institutions, China’s EPI score was only 37.3, ranking 120th among the 180 countries4. Additionally, according to the global Air Quality Report 2020, produced by IQAir, 42 of the world’s 100 most polluted cities are in East Asia, while the 15 most polluted cities in East Asia are all in China5.
In the past decade, China has continued to increase fixed asset investments in the manufacturing industry, registering an average growth rate of about 10% from 2010 to 2015 and over 5% from 2015 to 2019. Only in 2020 did the growth rate decrease by 2.2%. High investment has spurred a rapid development track. From 2012 to 2020, the added value of the manufacturing industry increased from 16.98 to 26.6 trillion yuan, roughly equaling 22.5% of the global share to nearly 30%6. China is until recently known as the “factory of the world”. However, compared with the advanced level of the world, China’s manufacturing industry is still large but not high efficiency. Furthermore, energy and resources are inefficiently utilized, resulting in environmental pollution. To realize the transformation, upgrading, and green development of China’s manufacturing industry, the Chinese central government presented Made in China 2025, a national plan, in 2015. Different from other environmental regulation policies, Made in China 2025 emphasizes five basic principles, including green development, innovation-driven, quality-first, structural optimization, and talent training. Most importantly, GI is woven into all five principles.
Made in China 2025 attempts to address low energy efficiency and environmental pollution in the manufacturing industry. Specifically, the manufacturing industry adheres to the principle of sustainable development, promoting energy-saving and environmental-friendly technologies, establishing a circular economy, creating green manufacturing systems, and striving toward ecological development. Further, it sets phased targets for reducing energy consumption, material consumption, and pollutant emissions in specific industries by 2020, as well as achieving world advanced levels by 2025.
Toward achieving green development, Made in China 2025 places green manufacturing as a priority area and establishes specific GI requirements for energy use, production process, and product life cycle of traditional manufacturing industry. With regard to energy use, it requires a reduction of energy consumption, material consumption, as well as water consumption, through technological innovation and management. For the production process, it contributes to the development of green technology and equipment, accelerating the application of effective and efficient processing technologies. In terms of green products, it involves promoting lightweight, low power consumption, and easy recycling technologies as well as increasing R&D in green products. Furthermore, it supports enterprises to develop green products, promotes ecological design, substantially raises energy conservation, environmental protection and low-carbon products, and guides green production and consumption. Moreover, it proposes initiatives to promote the green development of emerging industries, such as reducing energy and chemical consumption in the production and consumption of electronic information products, creating green data centers and green base stations, and vigorously promoting the green and low-carbon development of high-end equipment and biological industries of new materials, chemicals and energies.
2.2 Literature Review and Hypotheses
GI is derived from the conventional understanding of technological innovations in general as defined in the Oslo-Manual of the OECD and Eurostat. The definition considers three aspects of technological innovation: it has to be based on new technology knowledge, it has been already implemented (i.e., new products must have been introduced on the market or new processes must have been introduced in the firm), and it has to be new for the firm itself, not necessarily for the market (Ziegler and Nogareda, 2009). GI refers to the innovation of processes, technologies, practices, systems and products to minimize the energy use per unit of output, minimize the emission of pollutants, better meet the living needs of human beings and increase standards of living (Bai et al., 2021).
GI is vital to enhance environmental performance (Úbeda García et al., 2022) and boost economic performance (Chen et al., 2006). To achieve win-win outcomes for sustainable environmental management and economic development, it is imperative to examine the determinants of GI. In the last 2 decades, considerable research effort has been devoted to identifying the underlying causes of GI (Ghisetti and Pontoni, 2015) from both the internal and external perspectives of the enterprise.
From an internal perspective, researchers have mostly investigated whether enterprises possess the capabilities and motivation to promote GI. The former focuses on whether enterprises have enough green human resources (Singh et al., 2020; Song et al., 2021), firm slack (Huang and Chen, 2022), absorptive capacity (Gluch et al., 2009; Song et al., 2019), knowledge (Song et al., 2019; Shahzad et al., 2021) to promote GI. The latter mainly studies green strategy (Song and Yu, 2018), organizational identity (Chang and Chen, 2013; Song and Yu, 2018), CEO personal Traits (Arena et al., 2018) and compensation (Stanwick and Stanwick, 2001) on the effect of enterprises’ willingness to implement GI.
The studies from an external perspective mainly investigate the driving effect of market and non-market factors on enterprise GI. Market factors include customers (Du et al., 2018), suppliers (Chiou et al., 2011), networks (Bai et al., 2021; Zhao et al., 2021), and stakeholder (Huang et al., 2009; Kawai et al., 2018; Zhang and Zhu, 2019). When environmental externalities are not internalized effectively, the benefits of GI are insufficient to counterbalance the internal risks, which inhibits the initiative of GI (Rodrik et al., 2004). Therefore, for the promotion of GI, non-market forces are essential for encouraging and guiding innovation and providing resources and market information (Harrison et al., 2017). The non-market factors include different policies, such as environmental regulations (Zhang et al., 2019), financial policy (Yu et al., 2021; Zhang et al., 2022), and policy mix (Rogge and Reichardt, 2016; Rogge and Schleich, 2018).
Previous studies on the relationship between environmental policy and GI provided mixed evidences. Some studies argue that environmental policies may depress GI because enterprises will increase the cost of policy compliance, which will crowd out the resources for the development of GI products in financially constrained enterprises with limited internal resources and low access to external finance (Acemoglu et al., 2012). In contrast, some studies use the Porter hypothesis to show that environmental regulation increases firm creativity and performance (Porter and van der Linde, 1995; Zhang et al., 2019).
One of the main reasons for the inconsistent conclusions of the existing research on environmental policies is that the research object is a single or a combination of policies but not policy mixes. The policy mix involves not only just a combination of policy instruments but also includes the process by which these tools appear and interact (Rogge and Reichardt, 2016). This study conducts on the effect and mechanism of policy mix on GI using quasi-natural experiments in China. Following the study of Rogge and Schleich (2018), the consistency of different policies facilitates the achievement of GI. Made in China 2025 integrates the green transformation and the intelligent transformation policy of manufacturing industry. The former directly affects GI through the requirements of green development, and the latter indirectly improves GI through digital technology. This discussion led to formulation of the following hypothesis.
Hypothesis 1. Made in China 2025 positively affect GI.GI is characterized by high investment. Based on the resource dependence theory, enterprises are more willing to implement GI when they can obtain sufficient resources from outside. Industrial policies can help enterprises address resource challenges. Therefore, this study examines the two mechanisms of tax and government subsidies.Green product innovation can enhance the economic and environmental performance of enterprises, as evidenced by the success of China’s new energy vehicles. Nevertheless, given the high risk involved with GI, enterprises may be reluctant to invest in GI because of the substantial upfront investment. Tax may improve enterprises’ GI from the following two aspects. On the one hand, tax reduction is beneficial to solve the market failure caused by GI externalities and uncertainties of enterprises, thus promoting the innovation investment of enterprises. On the other hand, tax burden reduction provides favorable conditions for GI financing by increasing free cash flow and available earnings of enterprises. This discussion led to formulation of the following hypothesis.
Hypothesis 2. Made in China 2025 positively affect GI through tax mechanism.Made in China 2025 affects GI by enhancing environmental subsidies. An important peculiarity of GI is that it produces positive spillovers in both the innovation and diffusion phase (so-called double externality) which reduces the incentives for firms to invest. Government subsidies can cut the costs of GI and internalize the social benefits of GI (Rennings, 2000). In addition, due to the high cost of GI, government environmental subsidies can attract more market investment into GI. From a quasi-experimental study by Howell (2017) (Howell, 2017), an early-stage investment almost doubles the probability of receiving later venture capital, resulting in substantial patenting and revenue benefits. This discussion led to formulation of the following hypothesis.
Hypothesis 3. Made in China 2025 positively affect GI through a subsidy mechanism.Based on organizational identity theory, enterprises would improve their willingness to strengthen GI by improving their green identity. In light of this, this study believes that Made in China 2025 will enhance GI through CSR. CSR was defined as the notion that corporations have an obligation to constituent groups in society other than stockholders and beyond that prescribed by law or union contract (Jones, 1980). CSR studies believe “firms can ‘do well by doing good’“. Besides, CSR for stakeholders and non-stakeholder can lead to long-term competitiveness by creating sustainable resource positions and relationships (Bansal, 2005). To achieve financial performance, manufacturers may invest GI. Moreover, based on signal theory, a firm’s socially responsible actions signal as positive toward stakeholders and positively influence corporate reputation (Javed et al., 2020). GI pertains to corporate reputation. To establish a good reputation, enterprises tend to increase investment in technological innovation. This discussion led to formulation of the following hypothesis.
Hypothesis 4. Made in China 2025 positively affect GI through CSR mechanism.
3 METHODS AND DATA
3.1 Model Setting and Variables
To evaluate the impact of Made in China 2025 on GI, the following DID model is constructed in this study.
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To test the influence of policies on GI through tax mechanism, Eq. 2 is constructed in this study.
[image: image]
To test the influence of policies on GI through the government subsidies mechanism, Eq. 3 is constructed in this study.
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To test the influence of policies on GI through the CSR mechanism, Eq. 4 is constructed in this study.
[image: image]
In Eqs 1–4, i represents the enterprise and t indicates the year. The dependent variable [image: image] represents GI of enterprise i in the year t [image: image] indicates that the enterprise was affected by the Made in China 2025 in year t. As Made in China 2025 is a policy mainly aimed at manufacturing industry released in 2015, the value of did is 1 if it belongs to the manufacturing industry7 and was established after 2015, otherwise 0. The variable [image: image], [image: image], [image: image] represents tax, government subsidies, and comprehensive score of corporate social responsibility of enterprise i in the year t respectively. Additionally, [image: image] serves as the control variable. [image: image] represent the fixed effect of the individual, year, and city, respectively. Also, [image: image] is the random error. [image: image] is the constant.
GI is measured by the number of green patent applications which is an extensively employed measurement of GI. Compared with using the proportion of the number of green patents, using the number of green patents can verify the GI effect of the policy more directly (Du et al., 2021). In addition, using the amount of green patent applications rather than the amount of authorized green patents is more conducive to reflecting the policy incentive effect. To further examine the robustness of Eq. 1, the amount of authorized green patents is employed as the dependent variable. ETR is equal to enterprise income tax payable divided by enterprise profit. SUB is equal to government subsidies divided by enterprise revenue. Besides, CSR is the comprehensive score of corporate social responsibility.
Since enterprises’ resource status, social responsibility attitude, and media supervision have an impact on GI, the control variables are financial leverage, sustainable growth rate, sales expense growth rate, profit, environmental management certification, environmental protection information disclosure, media attention.
3.2 Sample Selection and Data Sources
China’s manufacturing industry has transitioned from extensive development to intensive development with an emphasis on sustainable development and green technologies. Therefore, this study employs enterprises in listed manufacturing industries in China as samples. This study employs the following steps to determine the study sample. As a first step, a sample of manufacturing enterprises should be obtained. According to the Chinese Securities Regulatory Commission’s industry classification regulations for 2012 along with the revised Three Industry Division Regulations (2012) in 2018, we identify a sample of manufacturing enterprises listed in the China Stock Market & Accounting Research Database (CSMAR). Second, we will remove listed enterprises with special treatment (ST) and *ST, as well as enterprises that have not publicly disclosed their CSR.
The dependent variables are derived mainly from annual reports of listed companies and the China Patent Database launched by the China National Intellectual Property Administration. The authors manually match listed company patents with the Green List of International Patent Classification launched by the World Intellectual Property Organization (WIPO).
The control variables of enterprises in this study are derived mainly from the CSMAR. The environmental management certification and environmental protection information disclosure are derived from annual reports and CSR reports of listed companies. Media attention is the sum number of corporate news stories in the financial press and on the Internet.
Above all, Table 1 provides statistical descriptions of the variables in this study.
TABLE 1 | Descriptive statistics of main variables.
[image: Table 1]4 EMPIRICAL RESULTS
4.1 Baseline Results
Table 2 reports the empirical regression results of model 1). Column 1 does not contain any control variables, whereas column 2 does include control variables. Moreover, columns 1 and 2 both control the fixed effects of firm, city, and year. After adding the control variables, the coefficient of the did is still significantly positive at the 1% confidence level, indicating that made in China 2025 can considerably promote GI. Hypothesis 1 is supported.
TABLE 2 | Benchmark regression.
[image: Table 2]The coefficient of Asset is significantly positive, and the Lev is positive but insignificant, because resource redundancy provides power for enterprise green process innovation. The coefficients of Profit, Growth, and Cost are all negative but insignificant, because of the high investment and risk of GI, enterprises with high profitability and fast development are more reluctant to take risks. The coefficient of disclosure is significantly positive, while the coefficient of ISO is positive but insignificant because enterprises with strong social responsibility are conductive to GI. The coefficient of media is positive but insignificant, because media supervision is the external pressure of GI.
4.2 Parallel Trend Test
To examine the effectiveness of the DID model, this study conducts parallel trend test on GI in the treatment group and the control group (Kahn-Lang and Lang, 2020). This study draws an estimated coefficient graph (see Figure 1) to visually show the parallel trend of GI. The abscissa represents the time point. The year 2015 is the policy occurrence period and normalized to 0. Before the implementation of the policy, the coefficient was not significant, indicating insignificant difference between the treatment group and the control group. [image: image] is the year 2013, namely the year before the last of the policy. [image: image] is the year 2016, namely the next year of the policy. After the year 2015, the coefficient is significantly positive and increasing, indicating that Made in China 2025 does have a significantly increasing promoting effect on the treatment group.
[image: Figure 1]FIGURE 1 | Parallel trend test.
4.3 Robustness Tests
4.3.1 Excluding Other Policies’ Interference
Low Carbon City Pilot Policy (Du et al., 2022) and the Carbon Emission permit trade mechanism (Du et al., 2021) can induce GI. Therefore, this study supports the effectiveness of the DID model using the sample after removing the two policy pilot cities. Columns 1 and 2 of Table 3 show the regression results respectively after excluding low carbon pilot city and carbon emission trading pilot city. The coefficient of DID is all significantly positive, indicating that the policy effect is still robust.
TABLE 3 | Regression results after excluding other policy interference.
[image: Table 3]4.3.2 Replacing the Explained Variable
The empirical result after replacing green patent application with green patent authorization is shown in column 1 of Table 4. The coefficient of did is significantly positive, indicating that the policy does have a significant effect on GI. The green patent authorization reflects the achievements of GI, so the result indicates that the made in China 2025 plays a substantial role in GI. Enterprises do not just pay attention to symbolic GI to obtain subsidies and ignore the achievements of GI.
TABLE 4 | Regression results after replacing the dependent variable.
[image: Table 4]4.3.3 Excluding Some Observations
Considering the impact of special events on GI, the robustness of the model was supported after deleting the observations of the year 2010, 2014, and 2016, because Expo 2010 Shanghai China was held in Shanghai, the APEC Summit was held in Beijing in 2014 and the G20 Summit was held in Hangzhou in 2016. The empirical results after deleting these observations are shown in column 2 of Table 4, indicating that the model is still robust.
4.3.4 PSM-DID
Since the treatment group and the control group are from different industries, which may lead to the bias of DID regression results, this study further adopts the PSM-DID model for empirical analysis. Logit regression is conducted on the treatment group and the control group using firm characteristics variables, such as asset, cost, growth, media attention, ISO, and so on. Then, this study employs the predicted value of logit regression as the score and applies the nearest neighbor matching, radius matching, and kernel matching methods to match the sample. Regression results are shown in columns 1, 2, and 3 of Table 5. The results are consistent with the baseline regression results, which further verifies the robustness of the model.
TABLE 5 | Regression results of PSM-DID.
[image: Table 5]4.3.5 Placebo Test
Referring to Lu et al. (Lu et al., 2017), a non-parametric replacement test is employed to test both randomized events and randomly grouped placebo. To ensure the randomness of counterfactuals and the reliability of analysis results, 500 random samples were carried out in this study. Figure 2 plots the probability density distribution, where the abscissa is the estimated coefficient value and the ordinate is the kernel density of the coefficient distribution. The coefficients obtained by random sampling are mainly distributed around 0. The real coefficient value in the baseline model is 0.1375. Counterfactual tests have once again demonstrated that made in China 2025 does promote GI.
[image: Figure 2]FIGURE 2 | Placebo test.
4.4 Mechanism Tests
4.4.1 Tax Mechanism
As shown in column 1 of Table 6, [image: image] is significantly positive, indicating that enterprises with a higher proportion of tax payment have a stronger effect of policies on GI. Enterprises with higher tax rates have enough capital to pursue GI because they are larger and more profitable than companies with lower tax rates. Hypothesis 2 is supported.
TABLE 6 | The results of mechanism tests.
[image: Table 6]4.4.2 Government Subsidies
As shown in column 2 of Table 6, [image: image] is significantly positive, indicating that the higher the government environmental protection subsidy is, the stronger the policy effect is. The government can supplement enterprises’ GI resources through environmental protection subsidies to enhance enterprises’ GI ability. Hypothesis 3 is supported.
4.4.3 CSR
As shown in column 3 of Table 6, [image: image] is significantly positive, indicating that the higher CSR, the stronger the effect of policies on GI. GI is a responsible behavior for the environment and society. Under the incentive of government policies, enterprises with high CSR will carry out GI more actively. Hypothesis 4 is supported.
4.5 Heterogeneity Analysis
Due to the filtering effect of corporate nature on policy effect, this study considers the influence of corporate governance differences and regional disparities on policy effect.
4.5.1 Differences in the Ratio of Independent Directors
Independent directors can achieve win-win solutions between enterprises and shareholders. The higher the proportion of independent directors, the higher the degree of supervision, and the higher the degree of responsibility sharing. Column 1 of Table 7 shows the impact of the difference in the proportion of independent directors on the policy effect. The interaction coefficient is considerably negative, indicating that the higher the proportion of independent directors, the weaker the policy effect. Based on social identity theory, the more independent directors there are, the less risk they will lose their reputation for not being green enough.
TABLE 7 | Heterogeneity analysis.
[image: Table 7]4.5.2 Share Heterogeneity
As the state has ownership or control power over state-owned enterprises, the government’s will and interests will determine the behavior of state-owned enterprises. Compared with non-state-owned enterprises, state-owned enterprises carry out national policies more vigorously. In addition, state-owned enterprises can obtain more policy support, and generally have more resources to carry out GI. Therefore, this study analyzes the policy effect of share heterogeneity. Columns 2 and 3 of Table 7 show the regression results of non-state-owned enterprise and state-owned enterprise samples respectively. Although the did coefficient in the samples of state-owned enterprises and non-state-owned enterprises is markedly positive, the former is more significant than the latter.
4.5.3 Regional Disparities
Due to the innovation capacity and technological development level and the investment of knowledge capital (Li, 2009) of eastern China being higher than the central and western China, the central and western China has a better foundation for policy implementation and responds more actively to national policies. The last two columns of Table 7 show the regression results of samples from eastern China and central and western China. The did coefficients in eastern China are significantly positive, but the DID coefficients in central and western China are not significant.
5 CONCLUSION AND MANAGEMENT IMPLICATIONS
In addition to improving economic performance, GI can also improve environmental performance. As a consequence, it is imperative for enterprises to undergo a transformation and upgrade. Theoretically, good policies may achieve a win-win situation between economic development and environmental protection. Nonetheless, in light of the conflict between economic development and environmental protection, as well as the uncertainty of policy implementation, there is no theoretical basis for whether policies can definitely stimulate GI. To address this gap, this study employs Made in China 2025 as a quasi-natural experiment as well as the DID method to explore the effect and mechanism of industrial policies on GI. The conclusions are as follows: first, through the model’s fundamental regression and various robustness tests, this study shows that Made in China 2025 can significantly improve the GI of manufacturing enterprises. Made in China 2025 is a mixed industry policy, its sub-policies can promote GI; Second, Made in China 2025 promotes GI through resource allocation and corporate social responsibility. This policy not only affects enterprises’ resources for GI in the form of taxes or subsidies but also affects enterprises’ motivation for GI through corporate identity represented by CSR. Third, the policy has different effects with respect to share, the proportion of independent directors, and regions. Enterprises located in the eastern region, state-owned and with a high proportion of independent directors are more willing to carry out GI.
This study provides several implications for government green governance and green transformation of enterprises. There are two suggestions for the government's green governance. On the one hand, Made in China 2025 contributes significantly to improving GI in the manufacturing industry and realizing green development. Therefore, the implementation should be promoted continuously. On the other hand, when exerting policy tools, the government should not only make full use of tax and subsidies in resource allocation but also consider the role of CSR in enterprises’ response to policies. Suggestions on green transformation of enterprises include as follows. First of all, manufacturing enterprises in green transformation should actively respond to Made in China 2025 and make full use of policy bonuses to improve GI performance. Second, enterprises should take full advantage of the government’s tax exemption and environmental subsidy funds to achieve the GI strategy. Finally, enterprises should pay attention to CSR and make it an endorsement for policy support.
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6https://www.miit.gov.cn/gzcy/zbft/art/2021/art_2c3a8ad0b43640e598ae646f809c6ab2.html, 2021 (accessed 20 April 2022).
7The standard of Industrial Classification of National Economy (2017 edition).
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