Appendices
Table A1: System GMM Results - Impact of Environmental Tax and Institutional Quality on Exports
	Variables
	(1)
	(2)
	(3)
	(4)
	(5)

	
	
	
	
	
	

	Exports = Lag
	0.846*** 
	0.822***
	0.815*** 
	0.799*** 
	0.784*** 

	
	(0.028)
	(0.031)
	(0.027)
	(0.023)
	(0.029)

	Environmental Tax
	-2.963***
	-2.107***
	-1.982***
	-4.852***
	-2.411***

	
	(1.032)
	(0.884)
	(0.715)
	(1.122)
	(0.994)

	Political Stability
	0.623***
	
	
	
	

	
	(0.142)
	
	
	
	

	Government Effectiveness
	
	0.489***
	
	
	

	
	
	(0.131)
	
	
	

	Control of Corruption
	
	
	-0.711**
	
	

	
	
	
	(0.357)
	
	

	Rule of Law
	
	
	
	1.214***
	

	
	
	
	
	(0.248)
	

	Regulatory Quality
	
	
	
	
	3.987***

	
	
	
	
	
	(0.294)

	Carbon Emission (CO₂)
	-0.642**
	-0.711**
	-0.801***
	-0.773***
	-0.951***

	
	(0.231)
	(0.204)
	(0.197)
	(0.214)
	(0.230)

	Energy Usage
	2.674
	1.216
	1.591**
	1.038**
	3.891**

	
	(1.545)
	(1.018)
	(0.782)
	(0.664)
	(1.202)

	Foreign Direct Investment
	0.388***
	0.322***
	0.333***
	0.315***
	0.379***

	
	(0.071)
	(0.062)
	(0.055)
	(0.051)
	(0.048)

	Agricultural Growth
	-0.083**
	-0.097**
	-0.106**
	-0.118***
	-0.139***

	
	(0.041)
	(0.040)
	(0.037)
	(0.039)
	(0.041)

	GDP Growth
	0.296***
	0.341***
	0.347***
	0.332***
	0.319***

	
	(0.055)
	(0.049)
	(0.046)
	(0.052)
	(0.049)

	Constant
	-9.98 
	7.324 
	6.102**
	5.009*
	-12.61* 

	
	(8.412)
	(4.538)
	(2.277)
	(2.811)
	(7.803)

	
	
	
	
	
	

	AR(1)
	0.006
	0.007
	0.008
	0.009
	0.010

	AR(2)
	0.163
	0.175
	0.161
	0.154
	0.126

	Hansen Test
	0.541
	0.556
	0.573
	0.584
	0.612

	Country Effect
	Yes
	Yes
	Yes
	Yes
	Yes

	Time Effect
	Yes
	Yes
	Yes
	Yes
	Yes

	Observations
	375
	375
	375
	375
	375

	Countries
	25
	25
	25
	25
	25


Note: Standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1





Table A2: System GMM Results - Impact of Environmental Tax and Institutional Quality on Imports
	Variables
	(1)
	(2)
	(3)
	(4)
	(5)

	
	
	
	
	
	

	Imports = Lag
	0.912***
	0.889***
	0.877***
	0.883***
	0.846***

	
	(0.029)
	(0.028)
	(0.026)
	(0.023)
	(0.030)

	Environmental Tax
	1.122**
	0.896**
	0.773**
	2.107**
	1.011**

	
	(0.512)
	(0.468)
	(0.302)
	(0.992)
	(0.448)

	Political Stability
	0.547***
	
	
	
	

	
	(0.131)
	
	
	
	

	Government Effectiveness
	
	0.338***
	
	
	

	
	
	(0.098)
	
	
	

	Control of Corruption
	
	
	0.619**
	
	

	
	
	
	(0.277)
	
	

	Rule of Law
	
	
	
	0.801***
	

	
	
	
	
	(0.221)
	

	Regulatory Quality
	
	
	
	
	3.087***

	
	
	
	
	
	(0.275)

	Carbon Emission (CO₂)
	0.382**
	0.412**
	0.441**
	0.478***
	0.503***

	
	(0.144)
	(0.131)
	(0.128)
	(0.117)
	(0.198)

	Energy Usage
	3.918***
	2.041*
	2.189**
	1.867**
	4.291***

	
	(1.034)
	(1.098)
	(1.037)
	(0.949)
	(1.312)

	Foreign Direct Investment
	0.415***
	0.344***
	0.356***
	0.351***
	0.397***

	
	(0.069)
	(0.061)
	(0.053)
	(0.048)
	(0.046)

	Agricultural Growth
	-0.051
	-0.088**
	-0.092 **
	-0.097**
	-0.125***

	
	(0.037)
	(0.040)
	(0.039)
	(0.041)
	(0.044)

	GDP Growth
	0.287***
	0.337***
	0.343***
	0.329***
	0.314***

	
	(0.054)
	(0.049)
	(0.047)
	(0.052)
	(0.048)

	Constant
	-11.42**
	7.019
	6.189**
	8.894***
	-13.38*

	
	(5.911)
	(5.678)
	(2.298)
	(3.011)
	(7.748)

	
	
	
	
	
	

	AR(1)
	0.005
	0.006
	0.007
	0.008
	0.010

	AR(2)
	0.174
	0.169
	0.157
	0.152
	0.128

	Hansen Test
	0.552
	0.564
	0.577
	0.586
	0.621

	Country Effect
	Yes
	Yes
	Yes
	Yes
	Yes

	Time Effect
	Yes
	Yes
	Yes
	Yes
	Yes

	Observations
	375
	375
	375
	375
	375

	Countries
	25
	25
	25
	25
	25


Note: Standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1


Table A3. Dumitrescu–Hurlin Panel Causality Test between Environmental Tax, Institutional Quality, and Trade Indicators (2010 - 2024)
	Null Hypothesis
	W-Stat
	Zbar-Stat
	Prob.

	EnvTax does not Granger-cause Trade
	4.982
	2.412
	0.016

	Trade does not Granger-cause EnvTax
	2.031
	0.472
	0.637

	EnvTax does not Granger-cause Exports
	5.421
	2.988
	0.003

	Exports does not Granger-cause EnvTax
	3.134
	1.765
	0.079

	EnvTax does not Granger-cause Imports
	6.308
	3.785
	0.000

	Imports does not Granger-cause EnvTax
	2.256
	0.836
	0.404

	Political Stability does not Granger-cause Trade
	5.897
	3.412
	0.001

	Government Effectiveness does not Granger-cause Trade
	4.631
	2.126
	0.034

	Control of Corruption does not Granger-cause Trade
	2.413
	0.963
	0.336

	Rule of Law does not Granger-cause Trade
	5.734
	3.187
	0.002

	Regulatory Quality does not Granger-cause Trade
	6.012
	3.532
	0.000


Notes:
a. Dumitrescu–Hurlin (2012) test accounts for heterogeneity across countries and cross-sectional dependence.
b. optimal Lag length is 2.





Table A4. Panel Diagnostic and Robustness Tests for Trade, Export, and Import Models
	Diagnostic Test
	Trade Model
	Export Model
	Import Model

	Pesaran CD Test (Cross-sectional Dependence)
	CD = 1.247 (p = 0.212)
	CD = 0.984 (p = 0.325)
	CD = 1.031 (p = 0.302)

	Variance Inflation Factor (VIF) Mean
	2.84
	2.67
	2.93

	Breusch–Pagan / Cook–Weisberg Test for Heteroskedasticity (Hettest)
	χ² = 1.926 (p = 0.165)
	χ² = 2.101 (p = 0.147)
	χ² = 1.873 (p = 0.171)

	Ramsey RESET Test (Ovtest for Misspecification)
	F(3, 320) = 1.12 (p = 0.341)
	F(3, 320) = 1.34 (p = 0.267)
	F(3, 320) = 1.09 (p = 0.353)





