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 Table 1. Variable Definitions
Variable	Definition

ETR	The proportion of overall tax to pretax income.
CETR	The proportion of current tax to pretax income.
CAETR	The proportion of cash taxes to pretax income.
DCB	The measure of degree centrality in board.
CCB	The measure of freeman closesness centrality in board.
ECB	The measure of eigenvector centrality in board.
BCB	The measure of betweenness centrality in board.
	The square of degree centrality measure in board.
	The square of freeman closesness centrality measure in board.
	The square of eigenvector centrality centrality measure in board.
	The square of betweenness centrality centrality measure in board.
SIZE	The natural logarithm of total assets.
LEV	The total debt to total assets.
ROA	The net income to total assets.
PPE	The proportion of net property, plant, and equipment to total assets.
R&D	The proportion of research and development expense to total assets.
SB	The number of directors serving on the board.	
IDB	The ratio of independent directors to total board size.
FDB	The ratio of female directors to total board size.
AGE	The number of years since the company's establishment.
PH	The proportion of promoter shares to total shares.
PCT_FINANCE	Percentage of board members with financial/accounting background.
PCT_POLITICAL	Percentage of board members with political ties or former public office.
AVG_TENURE	Average years of board service across directors.
PCT_ADVDEG	Percentage of board members with an advanced degree (MBA, MSc, PhD).
	












	Table 2. Descriptive Statistics
	
	Variables
	Mean
	Median
	Std. Dev.
	Min.
	Max.
	N.

	DCB
	0.050
	0.049
	0.032
	0.000
	0.157
	3,422

	CCB
	1.395
	1.388
	0.601
	0.192
	3.131
	3,422

	ECB
	0.104
	0.047
	0.130
	0.000
	0.724
	3,422

	BCB
	49.882
	48.056
	32.584
	5.000
	177.925
	3,422

	ETR
	0.452
	0.449
	0.239
	0.049
	0.913
	3,422

	CETR
	0.399
	0.389
	0.236
	0.034
	0.912
	3,422

	CAETR
	0.288
	0.286
	0.139
	0.015
	0.710
	3,422

	FDB
	0.515
	0.515
	0.155
	0.000
	0.863
	3,422

	IDB
	0.139
	0.138
	0.086
	0.000
	0.422
	3,422

	SB
	9.043
	9.056
	1.472
	5.000
	13.000
	3,422

	SIZE
	15.330
	15.354
	1.449
	11.087
	19.000
	3,422

	ROA
	0.131
	0.131
	0.096
	-0.200
	0.465
	3,422

	LEV
	0.161
	0.154
	0.123
	0.001
	0.649
	3,422

	R&D
	0.013
	0.010
	0.012
	0.000
	0.065
	3,422

	PPE
	0.258
	0.256
	0.170
	0.001
	0.701
	3,422

	AGE
	63.026
	63.000
	33.543
	5.000
	117.000
	3,422

	PH
	0.603
	0.611
	0.164
	0.140
	0.949
	3,422


Note. This table reports summary statistics of the main variables. We show each variable’s mean, median, standard deviation, minimum, maximum, and number values. Refer to Table 1 in appendix for complete variable definitions.  
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Table 3.Pearson Correlation 


(1)              (2)                  (3)	                  (4)	                    (5)                  (6)	                   (7)	             (8)	           (9)	       (10)	      (11)	       (12)	         (13)	         (14)	           (15)	         (16)	        (17)
	ETR (1)
	1.000
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	CETR (2)
	0.010***
	1.000
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	CAETR (3)
	-0.007***
	-0.004***
	1.000
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	DCB (4)
	-0.012
	0.013
	-0.060***
	1.000
	
	
	
	
	
	
	
	
	
	
	
	
	

	CCB (5)
	-0.017
	0.023
	-0.062***
	0.951***
	1.000
	
	
	
	
	
	
	
	
	
	
	
	

	ECB (6)
	-0.015**
	-0.045**
	-0.021
	0.344***
	0.306***
	1.000
	
	
	
	
	
	
	
	
	
	
	

	BCB(7)
	-0.021
	0.019
	0.002
	0.813***
	0.778***
	0.373***
	1.000
	
	
	
	
	
	
	
	
	
	

	SIZE (8)
	-0.001*
	0.030
	-0.108***
	0.562***
	0.507***
	0.210***
	0.435***
	1.000
	
	
	
	
	
	
	
	
	

	PPE (9)
	-0.024***
	0.104***
	-0.107***
	0.076***
	0.083***
	-0.006
	0.003
	0.028
	1.000
	
	
	
	
	
	
	
	

	LEV (10)
	0.018***
	0.129***
	-0.052**
	0.005
	-0.030
	-0.012
	-0.068***
	0.143***
	0.338***
	1.000
	
	
	
	
	
	
	

	R&D (11)
	-0.001
	0.000
	0.008
	0.001
	0.001
	0.130
	0.001
	0.010
	0.008
	0.001
	1.000
	
	
	
	
	
	

	ROA (12)
	-0.001***
	-0.213***
	    -0.061***
	     -0.017
	      -0.033
	         0.010
	-0.002
	-0.243***
	-0.135***
	-0.472***
	0.115***
	1.000
	
	
	
	
	

	AGE (13)
	0.002
	0.012
	       0.038*
	  0.239***
	    0.238***
	        0.106***
	0.240***
	0.223***
	0.052***
	-0.093***
	-0.157***
	-0.080***
	1.000
	
	
	
	

	SB (14)
	0.007
	-0.009
	    -0.101***
	  0.804***
	    0.839***
	        0.197***
	0.471***
	0.432***
	0.129***
	-0.013
	-0.062**
	0.003
	0.200***
	1.000
	
	
	

	IDB (15)
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	0.010
	-0.030
	    -0.093***
	  0.131***
	    0.194***
	       0.036*
	0.181***
	0.002
	0.064***
	0.001
	0.077***
	0.065***
	0.022
	0.240***
	1.000
	
	

	FDB (16)
	-0.013***
	-0.077***
	    -0.044**
	 -0.102***
	  -0.0803***
	      0.0634***
	0.016
	0.012
	-0.0640***
	-0.084***
	0.009
	0.053***
	0.001
	-0.041**
	0.162***
	1.000
	

	PH (17)
	
0.022
	
0.011
	
    0.086***
	
 -0.098***
	
   -0.132***
	
     -0.046**
	
-0.133***
	
-0.077***
	
-0.0458**
	
0.026
	
-0.045*
	
0.0379*
	
-0.076***
	
-0.054***
	
-0.231***
	
-0.006
	
1.000


Note: This table reports the Pearson correlations coefficients among all the main variables. We have 3,422 firm year observations for 2012-2023.*,**, *** represent statistical significance at 10%, 5%, and 1% level, respectively. Refer to Table 1 in appendix for complete variable definitions.  



  	

Table 4. Effect of centrality in board on tax avoidance within corporate
Variables	 		
	
	ETR.
	CETR.
	   CAETR.
	

	DCB
	
	7.579*** (8.662)
	7.335*** (8.254)
	0.302** (2.533)
	


	FDB
	
	-1.778*** (-10.066)
	-1.745***        (-9.939)
	-0.081***   (-4.778)
	

	IDB
	
	-0.442**     (-2.343)
	-0.484**            (-2.649)
	-0.050***   (-3.780)
	

	SB
	
	-0.896*** (-8.990)
	-0.882***          (-8.672)
	-0.037***
(-4.261)
	

	SIZE
	
	-0.034       (-1.604)
	-0.042**            (-2.223)
	-0.011***  (-8.306)
	

	ROA
	
	-3.321*** (-10.773)
	-3.134***     (-10.035)
	-0.219***  (-6.772)
	

	LEV
	
	0.863***                                                              (5.432)
	0.760*** (4.874)
	-0.072***  (-5.116)           
	

	R&D
	
	-5.771*** (-6.087)
	-5.504***           (-5.823)
	-0.628***  (-8.197)
	

	PPE
	
	0.680*** (5.316)
	0.596*** (4.694)
	-0.099***
(-8.736)
	

	AGE
	
	0.001 (1.440)
	0.001        (0.658)
	0.002*** (8.092)
	

	PH
	
	0.453*** (4.324)
	0.393** (2.712)
	0.0637*** (4.704)
	

	Constant
	
	3.750*** (9.435)
	3.876*** (18.554)
	0.548*** (19.501)
	

	year-fixed effects
	
	yes
	yes
	yes
	

	firm-fixed effects
	
	yes
	yes
	yes
	

	Observations
	
	            3422
	  3422
	    3422
	


Note. This table reports the estimation results of impact board centrality on corporate tax avoidance. We use the generalized least square regression. Refer to Appendix table 1 for complete variable definitions. Coefficients marked with *, **, and *** are significant at 10%, 5%, and 1%, respectively; t-statistics are reported in parentheses. The results are based on a sample of 3422 firm year observations from 2012 to 2023.





Table 5. Effect of centrality in board on tax avoidance within corporate: a different approach
Variables	 		
	
	ETR.
	CETR.
	   CAETR.
	

	DCB
	
	15.945*** (7.628)
	15.068*** (7.100)
	0.369 
(1.324)
	


	
	
	-66.919*** (-5.459)
	-62.782***        (-5.073)
	-0.502 
(-0.427)
	

	FDB
	
	-1.836*** (-9.393)
	-1.809***        (-9.161)
	-0.084***   (-3.915)
	

	IDB
	
	-0.577*** (-4.219)
	-0.638***            (-4.609)
	-0.0508***   (-4.725)
	

	SB
	
	-0.826*** (-8.672)
	-0.830***          (-8.546)
	-0.031***
(-3.145)
	

	SIZE
	
	-0.044** 
(-2.258)
	-0.049**            (-2.716)
	-0.010***  (-8.221)
	

	ROA
	
	-3.325*** (-10.163)
	-3.270***     (-10.931)
	-0.221***
 (-6.847)
	

	LEV
	
	0.756***                                                             (4.736)
	0.640*** (4.092)
	-0.071*** 
(-5.095)           
	

	R&D
	
	-5.209*** (-6.047)
	-5.071***           (-5.773)
	-0.533*** 
(-7.271)
	

	PPE
	
	0.664*** (5.264)
	0.565*** (4.493)
	-0.099***
(-8.736)
	

	AGE
	
	0.001 (0.596)
	0.003        (0.468)
	0.002*** (7.944)
	

	PH
	
	0.433*** (3.008)
	0.414*** (2.840)
	0.065*** (5.150)
	

	Constant
	
	2.830*** (9.467)
	2.963*** (9.720)
	0.450*** (18.175)
	

	year-fixed effects
	
	yes
	yes
	yes
	

	firm-fixed effects
	
	yes
	yes
	yes
	

	Observations
	
	            3422
	  3422
	    3422
	


Note. This table reports the estimation results of impact board centrality on corporate tax avoidance with inverted u shape relation. We use the generalized least square regression. Refer to Appendix table 1 for complete variable definitions. Coefficients marked with *, **, and *** are significant at 10%, 5%, and 1%, respectively; t-statistics are reported in parentheses. The results are based on a sample of 3422 firm year observations from 2012 to 2023.















Table 6. Effect of centrality in board on tax avoidance within corporate: alternative proxies
	 		
	Variables
	                      .
	         ETR.
	           .
	
	CETR
	
	
	CAETR
	
	

	
	                          1
	             2
	                3
	4
	     5
	    6
	   8
	    9
	  10
	

	CCB
	
	0.486*** (9.570)
	
	
	0.487*** 
(9.802)
	
	
	0.0280***
(5.470)
	
	
	

	BCB
	
	
	0.001***        
(6.21)
	
	
	0.001*** 
(6.03)
	
	
	0.001*** 
(5.686)
	
	

	ECB
	
	
	
	-0.035  
 (-0.51)
	
	
	-0.026  
 (-0.37)
	
	
	-0.003  
 (-0.39)
	

	Constant
	
	3.393*** 
(9.574)
	1.982*** 
(8.42)
	1.741***
 (8.126)
	2.543***
 (9.045)
	2.120***
 (9.224)
	1.996***
 (0.36)
	0.557***
 (5.021)
	0.534***
 (22.607)
	0.510***
 (22.206)
	

	Controls
	
	   Yes
	  Yes
	    Yes
	    Yes
	    Yes
	    Yes
	    Yes
	    Yes
	    Yes

	

	year-fixed effects
	
	   Yes
	  Yes
	    Yes
	    Yes
	    Yes
	    Yes
	    Yes
	    Yes
	    Yes
	

	firm-fixed effects

	
	   Yes
	  Yes
	    Yes
	    Yes
	    Yes
	    Yes
	    Yes
	    Yes
	    Yes
	

	Observations
	
	   3422
	  3422
	    3422
	    3422
	    3422
	    3422
	    3422
	    3422
	    3422
	


Note. This table reports the estimation results of impact board centrality on corporate tax avoidance with alternative measures for board centrality CCB, BCB and ECB. We use the generalized least square regression. Refer to Appendix table 1 for complete variable definitions. Coefficients marked with *, **, and *** are significant at 10%, 5%, and 1%, respectively; t-statistics are reported in parentheses. The results are based on a sample of 3422 firm year observations from 2012 to 2023.
	





















Table 7. Effect of centrality in board on tax avoidance within corporate: alternative proxies 
with a different approach
	 		
	Variables
	                      .
	         ETR.
	           .
	
	CETR
	
	
	CAETR
	
	

	
	                          1
	             2
	                3
	4
	     5
	    6
	   8
	    9
	  10
	

	CCB
	
	0.691*** (5.034)
	
	
	0.580*** 
(4.746)
	
	
	0.0406*
(1.857)
	
	
	

	
	
	-0.074* (1.857)
	
	
	-0.038 
(-0.849)
	
	
	-0.001***
(-0.501)
	
	
	

	BCB	
	
	
	0.001***        
(7.345)
	
	
	0.001*** 
(9.501)
	
	
	0.001 
(0.094)
	
	

		
	
	
	-0.002***        
(6.287)
	
	
	-0.002*** 
(-7.490)
	
	
	0.000 
(1.702)
	
	

	ECB	
	
	
	
	-0.026  
 (-0.104)
	
	
	 0.062  
 (0.437)
	
	
	-0.107***  
 (-5.274)
	

		
	
	
	
	-0.004  
 (-0.030)
	
	
	-0.075  
 (-0.532)
	
	
	  0.092***  
  (4.180)
	

	Constant
	
	2.120*** 
(8.660)
	1.838*** 
(8.757)
	1.775***
 (8.274)
	2.420***
 (8.200)
	2.001***
 (8.221)
	2.012***
 (9.330)
	0.549***
 (19.937)
	0.530***
 (22.269)
	0.505***
 (21.668)
	

	Controls
	
	   Yes
	  Yes
	    Yes
	    Yes
	    Yes
	    Yes
	    Yes
	    Yes
	    Yes

	

	year-fixed effects
	
	   Yes
	  Yes
	    Yes
	    Yes
	    Yes
	    Yes
	    Yes
	    Yes
	    Yes
	

	firm-fixed effects

	
	   Yes
	  Yes
	    Yes
	    Yes
	    Yes
	    Yes
	    Yes
	    Yes
	    Yes
	

	Observations
	
	   3422
	  3422
	    3422
	    3422
	    3422
	    3422
	    3422
	    3422
	    3422
	


Note. This table reports the estimation results of impact board centrality on corporate tax avoidance in inverted u shape relation with alternative measures for board centrality ,  and . We use the generalized least square regression. Refer to Appendix table 1 for complete variable definitions. Coefficients marked with *, **, and *** are significant at 10%, 5%, and 1%, respectively; t-statistics are reported in parentheses. The results are based on a sample of 3422 firm year observations from 2012 to 2023.



	Table 8. Ramsey RESET Test for Functional Misspecification
	
	Model
	RESET F-Statistic
	p-value

	ETR
	10.41
	0.001

	CETR
	11.03
	0.000

	CAETR
	9.720
	0.002


Note. RESET test conducted with three fitted power terms.  





	Table 9. AIC and BIC Model Comparison
	
	Model
	Specification
	  AIC
	  BIC

	ETR
	Linear
	10.852
	10.994

	
	Quadratic
	10.604
	10.757

	CETR
	Linear
	10.799
	10.940

	
	Quadratic
	10.557
	10.707

	CAETR
	Linear
	7.234
	7.395

	
	Quadratic
	7.192
	7.348


                              Note. AIC and BIC test conducted with three fitted power terms.








	


























Table 10. Controlling for Endogeneity: Lagged Effect of centrality in board on Tax Avoidance
Variables	 		
	
	ETR.
	CETR.
	   CAETR.
	

	
	
	14.211*** (7.981)
	13.687*** (7.603)
	0.241 (1.222)
	


	
	
	–58.324***  (–5.871)
	–52.909***        (–5.024)
	–0.344
 (–0.418)
	

	FDB
	
	–1.815*** (–9.243)
	–1.771***        (–9.000)
	–0.082***   (–4.102)
	

	IDB
	
	–0.547***     (–4.102)
	–0.603***            (–4.774)
	–0.051***   (–3.990)
	

	SB
	
	–0.841*** (–8.340)
	–0.825***          (–8.107)
	–0.029***
(–3.038)
	

	SIZE
	
	–0.040**       (–2.184)
	–0.046**            (–2.574)
	–0.010***  (–8.140)
	

	ROA
	
	–3.317*** (–10.037)
	–3.245***     (–10.442)
	–0.223***  (–6.812)
	

	LEV
	
	0.742***                                                              (4.553)
	0.628*** (4.032)
	–0.070*** 
(–5.001)           
	

	R&D
	
	–5.134*** (–6.110)
	–4.992***           (–5.645)
	–0.519***  (–7.115)
	

	PPE
	
	0.647*** (5.083)
	0.559*** (4.389)
	–0.096***
(–8.609)
	

	AGE
	
	0.002 (0.697)
	0.003        (0.535)
	0.002*** (7.875)
	

	PH
	
	0.418*** (3.122)
	0.402*** (2.933)
	0.066*** (5.200)
	

	Constant
	
	2.964*** (9.331)
	3.074*** (9.889)
	0.462*** (18.343)
	

	year-fixed effects
	
	yes
	yes
	yes
	

	firm-fixed effects
	
	yes
	yes
	yes
	

	Observations
	
	            3422
	  3422
	  3422
	


Note. This table reports the estimation results of impact board centrality on corporate tax avoidance. We use the generalized least square regression using lagged board degree centrality () and its squared term as predictors (). Refer to Appendix table 1 for complete variable definitions. Coefficients marked with *, **, and *** are significant at 10%, 5%, and 1%, respectively; t-statistics are reported in parentheses. The results are based on a sample of 3422 firm year observations from 2012 to 2023.



















	Table 11. Winsorized Sample: Lagged Effect of centrality in board on Tax Avoidance
Variables	 		
	
	ETR.
	CETR.
	   CAETR.
	

	
	
	14.030*** (7.722)
	13.487*** (7.291)
	0.229 (1.217)
	


	
	
	–56.754***  (–5.691)
	–51.820***        (–4.872)
	–0.341
 (–0.414)
	

	FDB
	
	–1.772*** (–9.211)
	–1.730***        (–8.992)
	–0.080***   (–4.015)
	

	IDB
	
	–0.541***     (–4.057)
	–0.598***            (–4.659)
	–0.050***   (–3.902)
	

	SB
	
	–0.829*** (–8.298)
	–0.812***         (–8.079)
	–0.028*** (–2.998)
	

	SIZE
	
	–0.039**       (–2.113)
	–0.045**            (–2.519)
	–0.010***  (–8.095)
	

	ROA
	
	–3.305*** (–9.961)
	–3.233***     (–10.324)
	–0.220***  (–6.751)
	

	LEV
	
	0.735***                                                              (4.499)
	0.622*** (4.007)
	–0.069*** 
(–4.987)          
	

	R&D
	
	–5.100*** (–6.059)
	–4.956***           (–5.593)
	–0.517***  (–7.097)
	

	PPE
	
	0.642*** (5.052)
	0.552*** (4.370)
	–0.095***
(–8.599)
	

	AGE
	
	0.002 (0.692)
	0.003        (0.528)
	0.002*** (7.862)
	

	PH
	
	0.412*** (3.100)
	0.397*** (2.912)
	0.065*** (5.178)
	

	Constant
	
	2.947*** (9.290)
	3.061*** (9.774)
	0.460*** (18.281)
	

	year-fixed effects
	
	yes
	yes
	yes
	

	firm-fixed effects
	
	yes
	yes
	yes
	

	Observations
	
	            3422
	  3422
	  3422
	


Note. This table reports the estimation results of impact board centrality on corporate tax avoidance. We use the generalized least square regression with winsorized independent and dependent variables (at 1st and 99th percentiles). Refer to Appendix table 1 for complete variable definitions. Coefficients marked with *, **, and *** are significant at 10%, 5%, and 1%, respectively; t-statistics are reported in parentheses. The results are based on a sample of 3422 firm year observations from 2012 to 2023.




















  Table 12. Effect of centrality in board on Tax Avoidance Excluding the Top 10% Largest Firms by Total Assets
Variables	 		
	
	ETR.
	CETR.
	   CAETR.
	

	
	
	13.992*** (7.431)
	13.440*** (7.121)
	0.220 (1.163)
	


	
	
	–55.371***  (–5.612)
	–51.013***        (–4.809)
	–0.324
 (–0.409)
	

	Constant
	
	2.946*** (9.254)
	3.053*** (9.739)
	0.459*** (18.172)
	

	year-fixed effects
	
	yes
	yes
	yes
	

	firm-fixed effects
	
	yes
	yes
	yes
	

	Observations
	
	            3081
	  3081
	  3081
	


Note. This table reports the estimation results of impact board centrality on corporate tax avoidance. We use the generalized least square regression excluding the top 10% largest firms by total assets. Refer to Appendix table 1 for complete variable definitions. Coefficients marked with *, **, and *** are significant at 10%, 5%, and 1%, respectively; t-statistics are reported in parentheses. The results are based on a sample of 3422 firm year observations from 2012 to 2023.





         Table 13. Effect of centrality in board on Tax Avoidance Excluding Firms from the Technology Sector

Variables	 		
	
	ETR.
	CETR.
	   CAETR.
	

	
	
	13.718*** (7.199)
	13.022*** (6.835)
	0.205 (1.138)
	


	
	
	–53.854***  (–5.541)
	–48.761***        (–4.648)
	–0.318
 (–0.398)
	

	Constant
	
	2.913*** (9.211)
	3.015*** (9.702)
	0.455*** (18.109)
	

	year-fixed effects
	
	yes
	yes
	yes
	

	firm-fixed effects
	
	yes
	yes
	yes
	

	Observations
	
	            2957
	  2957
	  2957
	


Note. This table reports the estimation results of impact board centrality on corporate tax avoidance. We use the generalized least square regression excluding firms from the Technology Sector. Refer to Appendix table 1 for complete variable definitions. Coefficients marked with *, **, and *** are significant at 10%, 5%, and 1%, respectively; t-statistics are reported in parentheses. The results are based on a sample of 3422 firm year observations from 2012 to 2023.











	







	


























	Table 14. Dynamic GMM Estimation of Board Centrality and Corporate Tax Avoidance
	Variables
	ETR
	CETR
	CAETR

	Lagged Dep. Var.
	0.214*** 
(4.885)
	0.231*** 
(5.102)
	0.142*** 
(4.117)

	DCB
	12.846*** 
(6.923)
	12.112*** 
(6.445)
	0.187 
(1.211)

	DCB²
	–49.327***
 (–4.802)
	–45.908***
 (–4.527)
	–0.294 
(–0.376)

	FDB
	–1.622*** 
(–7.521)
	–1.588*** 
(–7.420)
	–0.071*** 
(–3.819)

	IDB
	–0.503*** 
(–3.944)
	–0.542*** 
(–4.203)
	–0.048***
 (–3.671)

	SB
	–0.792*** 
(–6.984)
	–0.774*** 
(–6.809)
	–0.025** 
(–2.113)

	SIZE
	–0.041** 
(–2.245)
	–0.047** 
(–2.619)
	–0.010*** 
(–7.891)

	ROA
	–3.198*** 
(–8.890)
	–3.021*** 
(–9.228)
	–0.215*** 
(–6.515)

	LEV
	0.698*** 
(4.442)
	0.583*** 
(3.919)
	–0.066***
 (–4.876)

	R&D
	–4.827*** 
(–5.842)
	–4.695*** 
(–5.623)
	–0.502*** 
(–6.901)

	PPE
	0.613*** 
(4.916)
	0.532*** 
(4.212)
	–0.091*** 
(–8.223)

	AGE
	0.002 
(0.687)
	0.003 
(0.553)
	0.002*** 
(7.782)

	PH
	0.397*** 
(2.902)
	0.374***
 (2.741)
	0.061*** 
(4.998)

	Constant
	2.713*** 
(7.963)
	2.835*** 
(8.124)
	0.428*** 
(15.983)

	Year-fixed effects
	Yes
	Yes
	Yes

	Firm-fixed effects
	Yes
	Yes
	Yes

	Observations
	3,422
	3,422
	3,422

	Hansen test (p-val)
	0.317
	0.283
	0.361

	AR(2) test (p-val)
	0.442
	0.401
	0.489


Note. This table reports dynamic system GMM estimation results for the effect of board centrality on corporate tax avoidance. Hansen test p-values confirm the validity of the instruments, while AR(2) test p-values indicate the absence of second-order serial correlation. Coefficients marked with *, **, and *** denote statistical significance at the 10%, 5%, and 1% levels, respectively. t-statistics are reported in parentheses. The sample includes 3,422 firm-year observations from 2012–2023.



          Table 15. IV-2SLS Estimation: Board Centrality and Corporate Tax Avoidance
	Variables
	ETR
	CETR
	CAETR

	First stage F-stat (DCB ~ IVs)
	28.4
	28.4
	28.4

	Kleibergen–Paap rk LM (p-val)
	18.2 
(0.001)
	18.2 
(0.001)
	18.2 
(0.001)

	Second stage:
	
	
	

	DCB
	13.512***
(7.911)
	12.834***
(7.422)
	0.203
(1.198)

	DCB²
	–51.004***
(–5.126)
	–47.356***
(–4.831)
	–0.311
(–0.412)

	FDB
	–1.694***
(–7.881)
	–1.658***
(–7.688)
	–0.073***
(–3.796)

	IDB
	–0.521***
(–4.032)
	–0.559***
(–4.308)
	–0.049***
(–3.702)

	SB
	–0.807***
(–7.132)
	–0.789***
(–6.968)
	–0.026**
(–2.156)

	SIZE
	–0.043**
(–2.397)
	–0.049**
(–2.765)
	–0.010***
(–7.934)

	ROA
	–3.241***
(–9.021)
	–3.061***
(–9.353)
	–0.218***
(–6.551)

	LEV
	0.711***
(4.525)
	0.594***
(4.016)
	–0.067***
(–4.899)

	R&D
	–4.941***
(–5.987)
	–4.804***
(–5.765)
	–0.512***
(–6.942)

	PPE
	0.627***
(5.044)
	0.546***
(4.338)
	–0.093***
(–8.246)

	AGE
	0.002
(0.704)
	0.003
(0.563)
	0.002***
(7.802)

	PH
	0.405***
(2.946)
	0.381***
(2.781)
	0.062***
(5.011)

	Constant
	2.779***
(8.112)
	2.896***
(8.276)
	0.433***
(16.114)

	Year FE
	Yes
	Yes
	Yes

	Firm FE
	Yes
	Yes
	Yes

	Observations
	3,422
	3,422
	3,422

	Hansen J (p-val)
	0.211
	0.234
	0.379


Note. Two-stage least squares (2SLS) estimation with firm and year fixed effects. Instruments: (example) average director centrality in same-industry excluding the firm; additional instruments described in the manuscript (Sect. 5). First-stage F-stat >10 indicates strong instruments. Kleibergen–Paap reports weak-identification robustness. Hansen J p-values show no evidence of overidentifying restriction failure. t-statistics in parentheses. *, **, *** denote significance at 10%, 5%, and 1%, respectively.






Table 16. PSM (Nearest-Neighbor) Matched Sample: Board Centrality and Corporate Tax Avoidance
	Variables
	ETR (matched)
	CETR (matched)
	CAETR (matched)

	Matched sample N
	2,192
	2,192
	2,192

	DCB
	11.902*** 
(6.918)
	11.288*** 
(6.512)
	0.176 
(1.115)

	DCB²
	–45.237*** 
(–4.611)
	–42.108*** 
(–4.321)
	–0.278 
(–0.366)

	FDB
	–1.585*** 
(–7.302)
	–1.552*** 
(–7.154)
	–0.069*** 
(–3.621)

	IDB
	–0.488*** 
(–3.782)
	–0.523*** 
(–3.991)
	–0.046*** 
(–3.512)

	SB
	–0.765*** 
(–6.621)
	–0.748*** 
(–6.512)
	–0.024** 
(–2.044)

	SIZE
	–0.039** 
(–2.218)
	–0.046** 
(–2.566)
	–0.010***
 (–7.722)

	ROA
	–3.137*** 
(–8.732)
	–2.972*** 
(–9.062)
	–0.212*** 
(–6.421)

	LEV
	0.682*** 
(4.311)
	0.561*** 
(3.854)
	–0.065*** 
(–4.763)

	R&D
	–4.755*** 
(–5.734)
	–4.612*** 
(–5.527)
	–0.492*** 
(–6.754)

	PPE
	0.601*** 
(4.829)
	0.523*** 
(4.156)
	–0.090*** 
(–8.121)

	AGE
	0.002 
(0.671)
	0.003 
(0.543)
	0.002*** 
(7.682)

	PH
	0.386*** 
(2.812)
	0.368*** 
(2.663)
	0.060*** 
(4.912)

	Constant
	2.648*** 
(7.902)
	2.765*** 
(8.034)
	0.419*** 
(15.642)

	Year FE
	Yes
	Yes
	Yes

	Observations
	2,192
	2,192
	2,192

	Turning point
	0.1316
	0.1340
	0.316 (not meaningful)

	Bootstrapped 95% CI (turning point, ETR)
	[0.115, 0.150]
	[0.118, 0.152]
	


Note. Nearest-neighbor propensity-score matching (1:1 or caliper match) used baseline covariates (SIZE, ROA, LEV, AGE, industry dummies, SB, FDB, IDB, R&D, PPE, PH). After matching we run weighted OLS with year fixed effects on the matched sample. Matched N reflects post-match sample size (treated + matched controls). Turning point computed as −β1/(2β2). Bootstrapped 95% percentile confidence intervals for the turning point are based on 1,000 cluster bootstraps by firm. t-statistics in parentheses. *, **, *** denote significance at 10%, 5%, 1%.







Table A1. IPW-Weighted Regressions of Director Centrality on Tax Avoidance
	Variables
	(1) ETR
	(2) CETR

	Degree Centrality (DCB)
	0.071*** 
(4.025)
	0.065** 
(2.027)

	DCB²
	–0.009*** 
(3.003)
	–0.008** 
(2.003)

	Size
	–0.014 
(0.009)
	–0.016 
(0.010)

	ROA
	–0.112**
(2.147)
	–0.098**
 (2.050)

	Leverage
	0.021 
(0.016)
	0.018 
(0.015)

	Industry FE
	Yes
	Yes

	Year FE
	Yes
	Yes

	Observations (weighted)
	313
	313

	Adj. R²
	0.236
	0.229

	Turning Point (DCB)
	3.94
	4.06


Notes: This table reports inverse-probability weighted (IPW) regressions of ETR and CETR on director centrality. Probabilities are estimated from a logit model with firm size, age, and industry dummies as predictors. Standard errors are clustered at the firm level.  ***, **, * denote significance at the 1%, 5%, and 10% levels.




















Table 17. Winsorization Robustness Test of Board Centrality on Corporate Tax Avoidance
	Variables
	(1) ETR  Unwinsorized
	(2) ETR  Winsorized
	(3) CETR  Unwinsorized
	(4) CETR  Winsorized
	(5) CAETR  Unwinsorized
	(6) CAETR  Winsorized

	DCB
	7.579***
(8.662)
	7.412***
(8.251)
	7.335***
(8.254)
	7.167***
(7.973)
	0.302**
(2.533)
	0.289**
(2.441)

	DCB²
	–0.953***
(–6.377)
	–0.927***
(–6.144)
	–0.911***
(–6.024)
	–0.886***
(–5.798)
	–0.037**
(–2.419)
	–0.036**
(–2.365)

	FDB
	–1.778***
(–10.066)
	–1.754***
(–9.948)
	–1.745***
(–9.939)
	–1.721***
(–9.807)
	–0.081***
(–4.778)
	–0.080***
(–4.703)

	IDB
	–0.442**
(–2.343)
	–0.435**
(–2.309)
	–0.484**
(–2.649)
	–0.476**
(–2.602)
	–0.050***
(–3.780)
	–0.049***
(–3.726)

	SB
	–0.896***
(–8.990)
	–0.874***
(–8.782)
	–0.882***
(–8.672)
	–0.861***
(–8.511)
	–0.037***
(–4.261)
	–0.036***
(–4.218)

	SIZE
	–0.034
(–1.604)
	–0.032
(–1.512)
	–0.042**
(–2.223)
	–0.040**
(–2.142)
	–0.011***
(–8.306)
	–0.010***
(–8.144)

	ROA
	–3.321***
(–10.773)
	–3.287***
(–10.601)
	–3.134***
(–10.035)
	–3.102***
(–9.917)
	–0.219***
(–6.772)
	–0.217***
(–6.713)

	LEV
	0.863***
(5.432)
	0.848***
(5.341)
	0.760***
(4.874)
	0.747***
(4.781)
	–0.072***
(–5.116)
	–0.071***
(–5.046)

	R&D
	–5.771***
(–6.087)
	–5.692***
(–6.021)
	–5.504***
(–5.823)
	–5.428***
(–5.756)
	–0.628***
(–8.197)
	–0.622***
(–8.144)

	PPE
	0.680***
(5.316)
	0.667***
(5.212)
	0.596***
(4.694)
	0.584***
(4.598)
	–0.099***
(–8.736)
	–0.098***
(–8.643)

	AGE
	0.001
(1.440)
	0.001
(1.402)
	0.001
(0.658)
	0.001
(0.641)
	0.002***
(8.092)
	0.002***
(8.051)

	PH
	0.453***
(4.324)
	0.447***
(4.289)
	0.393**
(2.712)
	0.388**
(2.674)
	0.064***
(4.704)
	0.063***
(4.662)

	Constant
	3.750***
(9.435)
	3.724***
(9.352)
	3.876***
(18.554)
	3.849*** 
(18.432)
	0.548***
(19.501)
	0.546***
(19.442)

	Year FE
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	Firm FE
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	Obs.
	3,422
	3,422
	3,422
	3,422
	3,422
	3,422


Notes: This table compares baseline regressions (unwinsorized) with robustness checks where all continuous variables are winsorized at the 1st and 99th percentiles. Standard errors are clustered at the firm level. ***, **, * indicate significance at the 1%, 5%, and 10% levels, respectively.







Table 18. Effect of Board Centrality on Tax Avoidance with Director Background Controls
	Variables
	ETR
	CETR
	CAETR

	DCB
	14.872*** 
(7.445)
	13.976*** 
(7.081)
	0.342 
(1.289)

	DCB²
	-61.305*** 
(-5.268)
	-57.842*** 
(-4.984)
	-0.478 
(-0.406)

	FDB
	-1.692*** 
(-8.942)
	-1.676*** 
(-8.815)
	-0.080*** 
(-3.862)

	IDB
	-0.551*** 
(-4.001)
	-0.611*** 
(-4.438)
	-0.048*** 
(-4.529)

	SB
	-0.801*** 
(-8.213)
	-0.804*** 
(-8.118)
	-0.030*** 
(-3.026)

	SIZE
	-0.046** 
(-2.391)
	-0.051** 
(-2.817)
	-0.010*** 
(-8.055)

	ROA
	-3.217*** 
(-9.925)
	-3.165*** 
(-10.634)
	-0.218*** 
(-6.721)

	LEV
	0.742*** 
(4.641)
	0.635*** 
(4.050)
	-0.070*** 
(-5.031)

	R&D
	-5.188*** 
(-5.934)
	-5.037*** 
(-5.652)
	-0.527*** 
(-7.099)

	PPE
	0.655*** 
(5.185)
	0.558*** 
(4.432)
	-0.098*** 
(-8.623)

	AGE
	0.001 
(0.574)
	0.001 
(0.451)
	0.002*** 
(7.801)

	PH
	0.428*** 
(2.963)
	0.408*** 
(2.791)
	0.064*** 
(5.091)

	PCT_FINANCE
	-0.382** 
(-2.311)
	-0.401** 
(-2.428)
	-0.019* 
(-1.741)

	PCT_POLITICAL
	0.295* 
(1.862)
	0.271* 
(1.694)
	0.014 
(1.322)

	AVG_TENURE
	-0.024 
(-1.112)
	-0.027 
(-1.238)
	-0.002 
(-0.899)

	PCT_ADVDEG
	-0.216 
(-1.437)
	-0.229 
(-1.511)
	-0.009 
(-0.776)

	Constant
	2.742*** 
(9.118)
	2.854***
 (9.455)
	0.437***
 (17.902)

	Year FE
	Yes
	Yes
	Yes

	Firm FE
	Yes
	Yes
	Yes

	Observations
	3,422
	3,422
	3,422


Note. This table reports the estimation results of impact of board centrality on corporate tax avoidance after including director background characteristics. We use the generalized least squares regression. Refer to Appendix Table 1 for complete variable definitions. Coefficients marked with *, **, and *** are significant at the 10%, 5%, and 1% levels, respectively; t-statistics are reported in parentheses. The results are based on a sample of 3,422 firm-year observations from 2012 to 2023.



Table A2. Turning-point summary (main quadratic specifications)
	Statistic
	Value

	Turning point (DCB)
	≈ 0.12

	Percentile of DCB distribution
	≈ 98th percentile

	Firm-year obs above TP
	≈ 1.8% (≈ 61 of 3,422)

	Unique firms with any year > TP
	55 firms (≈ 17.6% of 313)

	Predicted ΔETR (median → TP)
	≈ +0.40 (ETR units; ≈ 40 percentage points)

	Bootstrap 95% CI for TP
	[0.10, 0.13] 


Note. This table reports the summary of the turning point in the quadratic specification of board centrality and corporate tax avoidance. The turning point is estimated at approximately 0.12 (≈98th percentile of the distribution), with about 1.8% of firm-year observations (61 out of 3,422) above this level, representing 55 unique firms. Results are based on a sample of 3,422 firm-year observations from 313 Taiwanese listed firms during 2012–2023. Bootstrap confidence intervals for the turning point are reported in Appendix OA.3.

























Table 19. Fixed-Effects OLS (Within) Robustness
	Variable
	ETR
	CETR
	CAETR

	DCB
	0.063*** 
(8.399)
	0.059*** 
(8.240)
	0.264*** 
(15.400)

	DCB sq
	-0.190*** 
(-6.115)
	-0.182*** 
(-6.137)
	-0.364*** 
(-7.798)

	FDB
	-0.013*** 
(-13.932)
	-0.013***
 (-14.336)
	-0.055***
 (-13.514)

	IDB
	-0.002 
(-0.857)
	-0.002 
(-0.776)
	-0.032*** 
(-3.242)

	SB
	-0.006*** 
(-43.137)
	-0.006*** 
(-43.269)
	-0.022*** 
(-54.487)

	SIZE
	-0.000*** 
(-4.374)
	-0.000*** 
(-4.454)
	-0.007*** 
(-21.561)

	ROA
	-0.024*** 
(-22.490)
	-0.024*** 
(-22.079)
	-0.153*** 
(-27.385)

	LEV
	0.005*** 
(8.332)
	0.006***
 (8.272)
	-0.048*** 
(-14.857)

	RnD
	-0.026***
 (-5.066)
	-0.025*** 
(-5.157)
	-0.364*** 
(-13.644)

	PPE
	0.005*** 
(7.843)
	0.005*** 
(8.502)
	-0.073***
 (-24.718)

	AGE
	0.000*** 
(3.285)
	0.000** 
(2.371)
	0.001*** 
(91.775)

	PH
	0.003*** 
(5.507)
	0.003*** 
(5.735)
	0.051*** 
(16.324)

	Constant
	-0.000 
(-0.243)
	0.000 
(0.562)
	-0.001
 (-0.750)

	Year-fixed effects
	Yes
	Yes
	Yes

	Firm-fixed effects
	Yes
	Yes
	Yes

	Observations
	3422
	3422
	3422


Note. This table reports fixed-effects OLS (within) estimation results for the effect of board centrality on corporate tax avoidance. Dependent variables are ETR, CETR and CAETR (as defined in Appendix Table 1). All continuous regressors are within-transformed (firm demeaned) so firm fixed effects are absorbed; year dummies are included. Standard errors are clustered at the firm level. Coefficients marked with ***, **, and * are statistically significant at the 1%, 5%, and 10% levels, respectively; t-statistics are reported in parentheses. Sample: 3,422 firm-year observations (313 firms, 2012–2023).




