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Appendix A: Robustness test results
Robustness test results of main effect
Replaced variable measurement
[bookmark: OLE_LINK432][bookmark: OLE_LINK433]This paper uses variable measurement replacement methods in the robust test, the ratio of sewage charges to total assets is used for punitive environmental policy (NPEP_robust) (Li and Xiao, 2020). Meanwhile, incentive environmental policy (PIEP_robust) is measured by only those subsidies directly related to environmental protection, such as environmental protection special funds, environmental governance subsidies, and energy-saving and pollution reduction subsidies. These subsidies are selected based on the project details from the CSMAR government subsidy database. The regression analysis was re-conducted, and the results are shown in Table A1. As shown in column (1), punitive environmental policy has a positive effect on corporate greenwashing behavior (𝛽=0.52, p>0.1), while the quadratic coefficient has a significant negative effect (𝛽=-0.34, p<0.1). The findings indicate the presence of an inverted U-shaped relationship between punitive environmental policy and corporate greenwashing behavior. As demonstrated in column (2), there is a significant positive correlation between incentive environmental policy and corporate greenwashing behavior (𝛽=0.90, p<0.01). This finding indicates that incentive environmental policy has a positive impact on corporate greenwashing behavior. Therefore, the primary research conclusions are robust.
Table A1 Robustness test results of main effect: Replaced variable measurement
	Variable
	(1)
	(2)

	NPEP_robust
	0.52
	

	
	(0.40)
	

	NPEP_robust2
	-0.34*
	

	
	(0.19)
	

	PIEP_robust
	
	0.90***

	
	
	(0.24)

	Control variables
	Yes
	Yes

	Fixed effects
	Yes
	Yes

	N
	558
	558

	R2
	0.32
	0.32


Notes：*** p<0.01, ** p<0.05, * p<0.1. Values in parentheses are standard errors; fixed effects include year and region fixed effects.
Logged variable
In the robustness test involving lagged variables, this paper incorporates one period lagged explanatory variables into the regression model.
Table A2 Robustness test results of main effect: Logged variable
	Variable
	(1)

	Lag.NPEP
	0.65**

	
	(0.30)

	Lag.NPEP2
	-0.02**

	
	(0.01)

	Lag.PIEP
	0.06**

	
	(0.03)

	Control variables
	Yes

	Fixed effects
	Yes

	N
	496.00

	R2
	0.37


Notes：*** p<0.01, ** p<0.05, * p<0.1. Values in parentheses are standard errors; fixed effects include year and region fixed effects.
The results are shown in Table A2, punitive environmental policy has a significant positive effect on corporate greenwashing behavior (𝛽=0.65, p<0.05), while the quadratic coefficient has a significant negative effect (𝛽=-0.02, p<0.1). The findings indicate the presence of an inverted U-shaped relationship between punitive environmental policy and corporate greenwashing behavior. It also shows that there is a significant positive correlation between incentive environmental policy and corporate greenwashing behavior (𝛽=0.06, p<0.05). Consequently, the primary research conclusions are robust.
Heckman test
In the Heckman test, this study employs the annual industry mean (ivNP), excluding the corporate's own punitive environmental policy, as the instrumental variable for punitive environmental policy. Because corporates in the same industry usually have similar external market environments and engage in similar production and operational activities, their strategic decisions tend to align. Consequently, listed companies within the same industry and year are more likely to observe and imitate each other (Huang et al., 2022; Kaustia and Rantala, 2015). Table A3 present the results of Heckman test. Specifically, in the first-stage of the Heckman test, the dependent variable is the NPEP_dummy, which is a dummy variable based on whether punitive environmental policy exceeds the mean. An instrumental variable (ivNP) is introduced as an independent variable. Then, the inverse Mills ratio (IMR) obtained in the first stage is included in the second-stage regression. As shown in column (2), punitive environmental policy has a significant positive effect on corporate greenwashing behavior (𝛽=0.69, p<0.05), while the quadratic coefficient has a significant negative effect (𝛽=-0.02, p<0.05). The findings indicate the presence of an inverted U-shaped relationship between punitive environmental policy and corporate greenwashing behavior. Therefore, the primary research conclusions are robust. After conducting a series of robustness and endogeneity tests, the primary research conclusions are robust.
Table A3 Robustness test results of main effect: Heckman test
	Variable
	(1)
	(2)

	NPEP
	
	0.69**

	
	
	(0.31)

	NPEP2
	
	-0.02**

	
	
	(0.01)

	PIEP
	
	

	
	
	

	ivNP
	-1.55***
	

	
	(0.20)
	

	IMR
	
	-0.03

	
	
	(0.09)

	Control variables
	Yes
	Yes

	Fixed effects
	Yes
	Yes

	N
	474
	474

	R2
	-
	0.35


Notes：*** p<0.01, ** p<0.05, * p<0.1. Values in parentheses are standard errors; fixed effects include year and region fixed effects.
Robustness test results of moderate effect
[bookmark: OLE_LINK376][bookmark: OLE_LINK377][bookmark: OLE_LINK534][bookmark: OLE_LINK165][bookmark: OLE_LINK166][bookmark: OLE_LINK167]Heckman test
In the first stage, this paper estimates a Probit model, with the dependent variable indicating whether a corporate is exposed to a high level of public environmental awareness (GEA_dummy). If public environmental awareness exceeds the median, GEA_dummy is assigned a value of 1; otherwise, it is assigned a value of 0. Meanwhile, following Golob and Kronegger (2019) and Zheng et al. (2023), green lifestyle (GL) is introduced as an instrumental variable for public environmental awareness. In the second stage, the Inverse Mills Ratio (IMR) obtained in the first stage is incorporated into the regression model. As shown in Table A4, there is a positive and significant interaction coefficient between public environmental awareness and the quadratic term of punitive environmental policy (𝛽=0.93, p<0.1). It suggests that public environmental awareness weakens the relationship between punitive environmental policy and corporate greenwashing behavior, which aligns with the core conclusion.
Table A4 Robustness test results of moderate effect: Heckman test
	Variable
	(1)
	(2)

	GL
	0.73***
	

	
	(0.09)
	

	NPEP
	
	0.63**

	
	
	(0.29)

	NPEP2
	
	-0.02**

	
	
	(0.01)

	PIEP
	
	0.07**

	
	
	(0.03)

	GEA
	
	0.00

	
	
	(0.04)

	NPEP×GEA
	
	-0.86*

	
	
	(0.52)

	NPEP2×GEA
	
	0.93*

	
	
	(0.52)

	PIEP×GEA
	
	(0.05)

	
	
	(0.04)

	IMR
	
	0.06

	
	
	(0.83)

	N
	558
	558

	R2
	-
	0.34

	Control variables
	Yes
	Yes

	Fixed effects
	Yes
	Yes


Notes：*** p<0.01, ** p<0.05, * p<0.1. Values in parentheses are standard errors; fixed effects include year and region fixed effects.
Replaced variable measurement
When adopting a replacing variable measurement approach, the performance aspiration gap is measured using the duration of the gap (GAP_robust), and a new regression analysis is conducted. As shown in Table A5, the interaction coefficient between performance aspiration gap and incentive environmental policy is significantly positive (𝛽=0.05, p<0.01), indicating that performance aspiration gap has a positive moderating effect on the relationship between incentive environmental policy and corporate greenwashing behavior. The test results align with the primary findings.
Table A5 The results of robustness test: Replaced variable measurement
	Variable
	(1)

	NPEP
	0.39

	
	(0.35)

	NPEP2
	(0.01)

	
	(0.01)

	PIEP
	0.01

	
	(0.03)

	GAP_robust
	-2.00

	
	(1.97)

	NP×GAP_robust
	0.19

	
	(0.24)

	NPEP2×GAP_robust
	-0.01

	
	(0.01)

	PI×GAP_robust
	0.05***

	
	(0.02)

	N
	558

	R2
	0.35

	Control variables
	Yes

	Fixed effects
	Yes


Notes：*** p<0.01, ** p<0.05, * p<0.1. Values in parentheses are standard errors; fixed effects include year and region fixed effects.
Changed fixed effect
Table A6 illustrate the test results of controlling the fixed effects of the interaction between year and region. As shown in column (1), there is a positive and significant interaction coefficient between public environmental awareness and the quadratic term of punitive environmental policy (𝛽=1.73, p<0.05). It suggests that public environmental awareness weakens the relationship between punitive environmental policy and corporate greenwashing behavior. As shown in column (2), the interaction coefficient between performance aspiration gap and incentive environmental policy is significantly positive (𝛽=0.11, p<0.1), indicating that performance aspiration gap has a positive moderating effect on the relationship between incentive environmental policy and corporate greenwashing behavior. The results are consistent with the main conclusions of this paper.
Table A6 The results of robustness test: Changed fixed effect
	Variable
	(1)
	(2)

	NPEP
	1.00***
	0.72

	
	(0.36)
	(0.51)

	NPEP2
	-0.03***
	-0.02

	
	(0.01)
	(0.02)

	PIEP
	0.09***
	0.03

	
	(0.04)
	(0.05)

	GEA
	0.00
	

	
	(0.00)
	

	GAP
	
	-3.2

	
	
	(5.62)

	NP×GEA
	-1.64**
	

	
	(0.7)
	

	NPEP2×GEA
	1.73**
	

	
	(0.71)
	

	PI×GEA
	0.02
	

	
	(0.05)
	

	NP×GAP
	
	0.28

	
	
	(0.71)

	NPEP2×GAP
	
	-0.01

	
	
	(0.02)

	PI×GAP
	
	0.11*

	
	
	(0.06)

	N
	513
	513

	R2
	0.49
	0.48

	Control variables
	Yes
	Yes

	Fixed effects
	Yes
	Yes


Notes：*** p<0.01, ** p<0.05, * p<0.1. Values in parentheses are standard errors; the fixed effect is the interaction between year and region.
Take a subsample
[bookmark: OLE_LINK421][bookmark: OLE_LINK422]In order to protect and improve the environment, reduce pollutant emissions and promote the construction of ecological civilization, the Environmental Protection Tax Law of the People's Republic of China was implemented in 2018. To reduce the impact of policy intervention on the research results, this paper intercepts the sub-samples with the interval from 2011 to 2017 for testing. 
[bookmark: OLE_LINK168][bookmark: OLE_LINK169][bookmark: OLE_LINK287]Table A7 The results of robustness test: Take a subsample
	Variable
	(1)
	(2)

	NPEP
	0.84**
	0.73

	
	(0.39)
	(0.54)

	NPEP2
	-0.03**
	-0.02

	
	(0.01)
	(0.02)

	PIEP
	0.07**
	0.01

	
	(0.03)
	(0.04)

	GEA
	0.00
	

	
	(0.05)
	

	GAP
	
	-1.53

	
	
	(5.39)

	NP×GEA
	-1.05
	

	
	(0.64)
	

	NPEP2×GEA
	1.10*
	

	
	(0.64)
	

	PI×GEA
	-0.03
	

	
	(0.04)
	

	NP×GAP
	
	0.09

	
	
	(0.69)

	NPEP2×GAP
	
	-0.01

	
	
	(0.02)

	PI×GAP
	
	0.09*

	
	
	(0.05)

	N
	434
	434

	R2
	0.29
	0.29

	Control variables
	Yes
	Yes

	Fixed effects
	Yes
	Yes


Notes：*** p<0.01, ** p<0.05, * p<0.1. Values in parentheses are standard errors; fixed effects include year and region fixed effects.
As shown in column (1), there is a positive and significant interaction coefficient between public environmental awareness and the quadratic term of punitive environmental policy (𝛽=1.10, p<0.1). It suggests that public environmental awareness weakens the relationship between punitive environmental policy and corporate greenwashing behavior. As shown in column (2), the interaction coefficient between performance aspiration gap and incentive environmental policy is significantly positive (𝛽=0.09, p<0.1), indicating that performance aspiration gap has a positive moderating effect on the relationship between incentive environmental policy and corporate greenwashing behavior. The results are consistent with the main conclusions of this paper.
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