Appendix
Building on the R&D-based heterogeneity analysis, this article examines innovation output’s role in the nationalism–carbon emission intensity relationship through green patent grouping. Samples are partitioned into low- and high-application groups relative to the green patent application mean. Specifically, appendix columns (1)-(2) indicate that the inverted U-shaped relationship between nationalism and carbon emissions exhibits greater statistical significance in low-green-patent groups than in high-application counterparts, which may result from their technology-follower position, low-green-patent firms prioritize economic profits in business strategy, inducing early-stage emission increases during expansion. However, their intrinsic policy sensitivity—amplified by nationalism—enhances enforcement responsiveness and drives later carbon performance improvements. Whereas, high-green-patent counterparts lack such regulatory reactivity. To further examine green patent heterogeneity, we separate samples into low- and high-application groups based on green invention and utility model patent volumes relative to their sample means. Appendix Columns (3)-(4) reveal a statistically significant inverted U-shaped relationship between nationalism and carbon emission intensity in low-green-invention groups, while this relationship remains insignificant in high-application counterparts. Similarly, Columns (5)-(6) demonstrate a significant inverted U-shaped effect of nationalism on carbon emissions in low-utility-model groups, whereas this nonlinear pattern shows no statistical significance in corresponding high-application groups. Collectively, these results demonstrate greater statistical significance in the inverted U-shaped relationship between nationalism and carbon emissions for low-green-patent-application groups relative to high-application counterparts. Furthermore, appendix results reveal statistically stronger inverted U-shaped relationships between nationalism and carbon emission intensity in low-innovation-output groups. This finding robustly echoes stratified analyses based on innovation input, where low-R&D-investment groups similarly exhibit more pronounced nationalism-emission curvilinearity. Hence, these patterns demonstrate consistently heightened significance of the inverted U-shaped relationship in low-innovation cohorts across both input and output dimensions.

Appendix Table: Regression results
	
	(1)
	(2)
	(3)
	(4)
	(5)
	(6)

	
	High-application in green patent
	Low-application in green patent
	High-application in green invention patent 
	Low-application in green invention patent
	High-application in green utility model patent
	Low-application in green utility model patent

	Nationalism
	1.1484***
	0.9153***
	0.8247*
	0.9404***
	0.9821***
	0.8940***

	
	(0.4270)
	(0.1779)
	(0.4362)
	(0.1792)
	(0.3244)
	(0.1804)

	
	
	
	
	
	
	

	Nationalism2
	-37.0805*
	-37.7994***
	-25.5946
	-38.6985***
	-32.3877
	-36.1752***

	
	(22.1772)
	(11.1963)
	(20.8622)
	(11.5403)
	(19.9629)
	(10.8295)

	
	
	
	
	
	
	

	Dual
	0.0518
	-0.0604***
	0.0624
	-0.0600***
	-0.0268
	-0.0544***

	
	(0.0452)
	(0.0207)
	(0.0441)
	(0.0206)
	(0.0403)
	(0.0206)

	
	
	
	
	
	
	

	Director
	-0.0209
	-0.0196***
	-0.0316
	-0.0194***
	-0.0212
	-0.0214***

	
	(0.0182)
	(0.0056)
	(0.0198)
	(0.0056)
	(0.0132)
	(0.0058)

	
	
	
	
	
	
	

	Lev
	-0.2313***
	-0.2112***
	-0.3153***
	-0.2075***
	-0.2637***
	-0.2038***

	
	(0.0823)
	(0.0425)
	(0.0914)
	(0.0416)
	(0.0639)
	(0.0439)

	
	
	
	
	
	
	

	Cash
	-0.4971***
	-0.3141***
	-0.4231**
	-0.3205***
	-0.5335***
	-0.3065***

	
	(0.1568)
	(0.0560)
	(0.1706)
	(0.0559)
	(0.1192)
	(0.0579)

	
	
	
	
	
	
	

	First
	-0.0043
	-0.0046***
	-0.0035
	-0.0048***
	-0.0080***
	-0.0048***

	
	(0.0032)
	(0.0016)
	(0.0033)
	(0.0016)
	(0.0028)
	(0.0016)

	
	
	
	
	
	
	

	Inde
	-0.0510
	-0.0570***
	-0.0460
	-0.0592***
	-0.0465
	-0.0699***

	
	(0.0389)
	(0.0218)
	(0.0390)
	(0.0214)
	(0.0299)
	(0.0227)

	
	
	
	
	
	
	

	Fag
	-0.0659***
	-0.0460***
	-0.0614***
	-0.0479***
	-0.0703***
	-0.0466***

	
	(0.0112)
	(0.0030)
	(0.0120)
	(0.0030)
	(0.0078)
	(0.0032)

	
	
	
	
	
	
	

	Roa
	-0.3254
	-0.2057
	-0.3240
	-0.1973
	-0.4200*
	-0.1886

	
	(0.2529)
	(0.1532)
	(0.2822)
	(0.1473)
	(0.2412)
	(0.1494)

	Cons
	9.7423***
	10.2986***
	9.7597***
	10.3135***
	10.2005***
	10.3536***

	
	(0.3312)
	(0.1256)
	(0.3395)
	(0.1247)
	(0.2253)
	(0.1300)

	Firm fixed effect
	YES
	YES
	YES
	YES
	YES
	YES

	Year fixed effect
	YES
	YES
	YES
	YES
	YES
	YES

	N
	3822
	22313
	3309
	22826
	5424
	20711

	R2
	0.1410
	0.1021
	0.1586
	0.1039
	0.1511
	0.1013

	F
	11.4251
	26.4663
	10.0291
	27.7004
	16.4298
	25.2057


Note: The robust standard errors are reported in the parentheses. ***, **, * are significant at 1%, 5% and 10% levels, respectively.





