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Appendix A: Robustness and endogeneity tests
Propensity score matching method
[bookmark: _Hlk189765872]In non-randomized observational studies, differences may exist between the experimental and control groups, potentially influencing the research outcomes. Through the Propensity Score Matching (PSM) method, individuals who are similar across covariates can be matched, thus making the distribution of these covariates between the experimental and control groups more alike. It reduces selection bias, bringing the study closer to the conditions of a randomized experiment and thereby enhancing the credibility of causal inferences. This paper’s median Corporate Environmental Publicity (CEP) value delineates the "experimental group—control group." Based on a set of control variables as covariates, 1:1 nearest-neighbor matching was employed. Subsequently, regression tests were reconducted (Table A1). The empirical results indicate that corporate environmental publicity promotes overall green innovation within firms; however, this promotional effect is driven by strategic green innovation.
	Table A1
Robustness and endogeneity tests: Propensity score matching (PSM)

	Variable
	(1)
	(2)
	(3)

	
	GTI-T
	GTI-I
	GTI-U

	CEP
	0.0110**
	0.0022
	0.0116**

	
	(0.0055)
	(0.0037)
	(0.0051)

	CVs
	Yes
	Yes
	Yes

	Year FE
	Yes
	Yes
	Yes

	Firm FE
	Yes
	Yes
	Yes

	N
	16754
	16754
	16754

	R2
	0.735
	0.627
	0.684

	Note: ***, **, and * suggest statistical significance at the 1%, 5%, and 10% levels, respectively. The robust standard error of each coefficient is shown in parentheses.


[bookmark: _Hlk189765880]Poisson fixed-effects model
Since the green patent data of enterprises is a count variable, and the benchmark model (1) used in this paper is a linear regression model suitable for continuous data, the applicability of the linear regression model may be weaker compared to the Poisson model. Thus, it can be handled using a Poisson regression model for data with non-negative integer characteristics. The Poisson individual fixed-effects model assumes that count data follows Poisson distribution, effectively modeling and enhancing the interpretive power of the sample. As shown in Table A2, the regression results based on the Poisson fixed-effects model indicate that corporate environmental publicity primarily impacts non-inventive green innovations (GTI-U), which aligns with the core conclusion of this paper.
	Table A2
[bookmark: _Hlk189754794]Robustness and endogeneity tests: Poisson fixed-effects model

	Variable
	(1)
	(2)
	(3)

	
	GTI-T
	GTI-I
	GTI-U

	CEP
	0.0211
	-0.0030
	0.0381**

	
	(0.0140)
	(0.0220)
	(0.0176)

	CVs
	Yes
	Yes
	Yes

	Year FE
	Yes
	Yes
	Yes

	Firm FE
	Yes
	Yes
	Yes

	N
	11492
	7657
	9800

	Pseudo R2
	0.300
	0.262
	0.272

	Note: ***, **, and * suggest statistical significance at the 1%, 5%, and 10% levels, respectively. The robust standard error of each coefficient is shown in parentheses.


[bookmark: _Hlk189765887]Replacement of core variables
Columns (1) to (3) of Table A3 utilize proportional metrics for Corporate Environmental Publicity (CEP_Ratio) and Green Innovation (GTI-T_Ratio, GTI-I_Ratio, and GTI-U_Ratio). Specifically, CEP_Ratio is defined as the proportion of the total count of words related to "environment" in the corporate annual report to the total number of words in the report; GTI-T_Ratio, GTI-I_Ratio, and GTI-U_Ratio respectively represent the proportion of green patent grants, green invention patent grants, and green utility model patent grants to the total number of patents held by the firm. Columns (4) to (6) of Table A3, drawing on the research experiences of Chen et al. (2020) and Lai et al. (2023) regarding the measurement of over-indebtedness, use the median of the current industry in which the company operates as the benchmark. A company's environmental publicity intensity is classified as 0 if it falls below this median and one otherwise to assess the propensity for excessive environmental publicity (CEP_01). As illustrated in Table A3, regardless of the adjustments made to the variable measures, the fundamental conclusions remain unchanged.
	Table A3
Robustness and endogeneity tests: Replacement of core variables

	Variable
	(1)
	(2)
	(3)
	(4)
	(5)
	(6)

	
	GTI-T_ Ratio
	GTI-I_ Ratio
	GTI-U_ Ratio
	GTI-T
	GTI-I
	GTI-U

	CEP_ Ratio
	13.2647***
	3.7721
	14.2547***
	
	
	

	
	(5.0753)
	(4.9703)
	(4.9716)
	
	
	

	CEP_ 01
	
	
	
	0.0126*
	0.0009
	0.0132**

	
	
	
	
	(0.0069)
	(0.0046)
	(0.0065)

	CVs
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	Year FE
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	Firm FE
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	N
	21666
	21666
	21666
	22014
	22014
	22014

	R2
	0.583
	0.476
	0.531
	0.723
	0.632
	0.667

	Note: ***, **, and * suggest statistical significance at the 1%, 5%, and 10% levels, respectively. The robust standard error of each coefficient is shown in parentheses.


[bookmark: _Hlk189765909]Difference-in-differences model
To examine the endogeneity in our central conclusion, we employ a difference-in-differences (DID) approach. Specifically, we use the "Environmental Protection Law" (the year of 2015) enacted in China as a quasi-natural experiment to verify the impact of corporate environmental publicity on green innovation. Compared to its predecessor, this law underscores the need for governments at all levels to bolster environmental protection publicity and education. It encourages grassroots autonomous organizations, social organizations, and environmental protection volunteers to disseminate environmental protection laws, regulations, and knowledge, fostering a favorable climate for environmental conservation. It creates an opportune societal environment for corporate environmental publicity strategies, spurring corporations to intensify their environmental publicity efforts and showcase their environmental responsibility and behavior. Simultaneously, the revised law significantly enhances the severity of penalties and enforcement methods for pollution-related issues. Whereas the previous version imposed a fixed penalty for environmental infractions, the new version does not cap the acceptable amount for exceeding emissions standards. It may motivate industries with significant pollution footprints to amplify their environmental publicity to shape their eco-friendly image and minimize the likelihood of penalization. Given the potential connection between the new "Environmental Protection Law" and corporate environmental focus, if we can substantiate that the new law similarly impacts corporate green innovation, it would indirectly validate the influence of environmental focus on green innovation.
	Table A4
Robustness and endogeneity tests: Difference-in-differences model

	Variable
	(1)
	(2)
	(3)

	
	GTI-T
	GTI-I
	GTI-U

	Du × Dt
	0.0245*
	0.0002
	0.0326**

	
	(0.0147)
	(0.0098)
	(0.0132)

	CVs
	Yes
	Yes
	Yes

	Year FE
	Yes
	Yes
	Yes

	Firm FE
	Yes
	Yes
	Yes

	N
	22014
	22014
	22014

	R2
	0.723
	0.632
	0.667

	Note: ***, **, and * suggest statistical significance at the 1%, 5%, and 10% levels, respectively. The robust standard error of each coefficient is shown in parentheses.


Table A4 presents the results. Du is a dummy variable, defined as 1 for heavily polluting enterprises and 0 otherwise; Dt is a dummy variable, set to 0 before the implementation of the new environmental protection law and one after that, with the law going into effect in China on January 1, 2015. The interaction term Du × Dt coefficient is the DID experiment's focal point. From columns (1), (2), and (3), we observe that the impact of the new law on overall green innovation and strategic innovation remains significantly positive. In contrast, its promotional effect on substantive innovation is not significant. It is consistent with the results of the benchmark regression, bolstering the reliability of the study's conclusions.
[bookmark: _Hlk189765920]Exclusion of special samples
To validate the robustness of the results, the sample in this paper was adjusted to exclude years with special events, such as 2008, 2009, 2015, and 2020. The reasons for excluding these years are as follows: In 2008, the Chinese government launched an investment plan worth approximately USD 600 billion in response to the global economic crisis, significantly impacting the overall financial performance. Therefore, the sample for the year 2009 was also excluded, taking into account the lag in the investment effect. In 2015, a severe stock market crash occurred in China, drastically reducing the market capitalization of listed companies and significantly impacting their development. Additionally, in 2020, the outbreak of COVID-19 caused many Chinese companies to cease operations and production.
After excluding samples from these specific years, the results in columns (1) to (3) of Table A5 show that the positive correlation between corporate environmental publicity and both overall green patents and utility model patents remains significant. In contrast, the relationship with green invention patents is insignificant, consistent with previous studies. In addition, companies located in the four municipalities directly under the central government (Beijing, Shanghai, Tianjin, and Chongqing) are excluded from the samples due to the unique administrative and economic characteristics of these regions (Liu and Xiong, 2022). The regression results in columns (4) to (6) of Table A5 show that corporate environmental publicity continues to positively impact total green innovation and strategic innovation, but not substantive innovation.
	Table A5 
Robustness and endogeneity tests: Exclusion of special samples

	Variable
	Exclusion of special year samples
	Exclusion of special region samples

	
	(1)
	(2)
	(3)
	(4)
	(5)
	(6)

	
	GTI-T
	GTI-I
	GTI-U
	GTI-T
	GTI-I
	GTI-U

	CEP
	0.0164***
	0.0006
	0.0162***
	0.0108**
	0.0002
	0.0121**

	
	(0.0056)
	(0.0037)
	(0.0053)
	(0.0054)
	(0.0035)
	(0.0051)

	CVs
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	Year FE
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	Firm FE
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	N
	17529
	17529
	17529
	17601
	17601
	17601

	R2
	0.739
	0.653
	0.682
	0.710
	0.611
	0.654

	Note: ***, **, and * suggest statistical significance at the 1%, 5%, and 10% levels, respectively. The robust standard error of each coefficient is shown in parentheses.


[bookmark: _Hlk189765930]Placebo test
We conducted the placebo test in this study to determine the causal effect of corporate environmental publicity on green innovation. Following Lai et al. (2024), the primary process of the trial is as follows: First, the order of CEP is randomized to generate a new Random-CEP. Second, Random-CEP is inputted into the benchmark regression model for re-testing. If the coefficient is significant, it indicates that the impact of CEP on green innovation is invalid, and random factors influence the basic model. Conversely, if the coefficient is not substantial, it validates the study's main conclusion. Third, the process above is repeated 1000 times to obtain the distribution of the Coefficient and P-value after 1000 regressions. This distribution is represented using a kernel density plot.
Fig. A1 is a kernel density plot that includes the coefficient distribution chart and P-value distribution chart for Random-CEP's impact on GTI-T and the coefficient distribution chart and P-value distribution chart for Random-CEP's impact on GTI-U. Given the non-significant coefficient of CEP's impact on GTI-I, it is unnecessary to repeat the validation here. The regression coefficients of Random-CEP follow the characteristics of a normal distribution (as illustrated by the kernel density plot curve) and are primarily located near zero, indicating that these coefficients have generally not passed statistical testing. Furthermore, the P-value of the coefficients is also displayed. Most of the P-value distribution is greater than 10%, which has not passed the significance test, in line with the regression results of the Random-CEP coefficients. Therefore, the placebo test results indicate that corporate environmental publicity's influence on green innovation is not driven by random factors, ensuring the robustness of the benchmark regression.
[image: ] [image: ]
Fig. A1 Placebo test
[bookmark: _Hlk189765938]Instrumental variable method
In this study, we have focused on the presence of postal stations during the Ming Dynasty in the regions where companies are located, as a crucial component of our instrumental variables. This is because, firstly, an instrumental variable must be highly correlated with the endogenous explanatory variable (corporate environmental publicity). Postal stations, as the fundamental infrastructure for information transmission during the Ming Dynasty, significantly enhanced the efficiency of information flow and dissemination. This historical advantage in information transmission often persists in modern society due to the accumulated and sustained regional geographical features, transportation convenience, and social networks over time. Therefore, regions with postal stations during the Ming Dynasty may still exhibit higher information flow efficiency in contemporary society, impacting local companies' environmental publicity efforts and quality, thereby fulfilling the relevance requirement of the instrumental variable. Secondly, the instrumental variable must satisfy the exclusivity assumption, meaning it cannot directly influence the dependent variable (green innovation) but only indirectly through the explanatory variable (corporate environmental publicity). The existence of postal stations during the Ming Dynasty primarily affects regional information dissemination efficiency rather than directly determining modern companies' green innovation capabilities. The historical presence of postal stations is not directly related to companies' technological research and development, innovation investment, or green technology capabilities, but mainly influences green innovation indirectly through corporate environmental publicity behaviors. 
Furthermore, this study addresses the fixed temporal characteristics of the instrumental variable by multiplying the presence of postal stations in a region with the environmental publicity variable of companies in the same industry and year (excluding the specific company itself), thereby enhancing the instrumental variable's effectiveness. The empirical results in Table A6 reveal that after accounting for the instrumental variable, the impact of corporate environmental publicity on green innovation remains substantively unchanged, confirming the robustness of the core conclusions of this study.
	Table A6
Endogeneity and robustness tests: Instrumental variable method

	Variable
	First stage
	Second stage

	
	(1)
	(2)
	(3)
	(4)

	
	CEP
	GTI-T
	GTI-I
	GTI-U

	CEP
	
	0.1260*
	0.0302
	0.1313**

	
	
	(0.0657)
	(0.0409)
	(0.0620)

	IV
	0.1635***
	
	
	

	
	(0.0173)
	
	
	

	CVs
	Yes
	Yes
	Yes
	Yes

	Year FE
	Yes
	Yes
	Yes
	Yes

	Firm FE
	Yes
	Yes
	Yes
	Yes

	Kleibergen-Paap rk LM
	105.806***
	
	
	

	Kleibergen-Paap rk Wald F
	89.176
	
	
	

	N
	21383
	21383
	21383
	21383

	Note: ***, **, and * suggest statistical significance at the 1%, 5%, and 10% levels, respectively. The robust standard error of each coefficient is shown in parentheses.


[bookmark: _Hlk189765946][bookmark: _Hlk173350446]Reverse causality test
If the direction of causality is opposite to our interpretation, whereby green innovation determines the intensity of corporate environmental publicity, a bidirectional causality scenario could emerge. However, given the absence of any prior theory or evidence supporting the influence of green innovation on corporate environmental publicity, this possibility is considered unlikely. Nevertheless, to avoid issues of bidirectional causality, we draw on the research methodologies of Deshmukh et al. (2021) and Harford et al. (2008), who utilized lagged values of the primary explanatory variables to estimate changes in the dependent variables, thereby alleviating reverse causality concerns. We adopted this approach, taking changes in green innovation indicators as the dependent variables (i.e., ∆GTI-T= the number of green patent grants two periods prior minus the number in the preceding period, with similar adjustments for ∆GTI-I and ∆GTI-U) and repeated the tests from Table 2 (as we already processed the green innovation indicators two periods prior in Model 1, we did not further lag the CEP indicators here). The results in Table A7 remain consistent with previous findings, suggesting that even after reducing potential reverse causality interference, the logical relationship between variables does not materially change, indicating that reverse causality is unlikely to explain our research outcomes.
	Table A7
[bookmark: _Hlk189766030]Endogeneity and robustness tests: Reverse causality test

	Variable
	(1)
	(2)
	(3)

	
	∆GTI-T
	[bookmark: _Hlk171466673]∆GTI-I
	[bookmark: _Hlk171466681]∆GTI-U

	CEP
	0.0377*
	-0.0003
	0.0388**

	
	(0.0215)
	(0.0089)
	(0.0174)

	CVs
	Yes
	Yes
	Yes

	Year FE
	Yes
	Yes
	Yes

	Firm FE
	Yes
	Yes
	Yes

	N
	21967
	21967
	21967

	R2
	0.108
	0.090
	0.088

	Note: ***, **, and * suggest statistical significance at the 1%, 5%, and 10% levels, respectively. The robust standard error of each coefficient is shown in parentheses.
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