

APPENDIX. ROBUSTNESS CHECKS - re-estimations using TFP instead of labour productivity.[footnoteRef:1] [1:  Other estimations, such as the one employing the Box-Cox transformation, one including sectorally-clusterd standard errors and one including an additional control for exporting status in the productivity equation, are available upon request to the authors.] 

a. FULL MODEL

	Table a1. Panel estimations of the empirical model – Fixed effects – robustness check

	 
	FULL SAMPLE
	SMALL
	MED-LARGE FIRMS

	VARIABLES
	TFP
	EXP
	TFP
	EXP
	TFP
	EXP

	
	
	INT
	
	INT
	
	INT

	Lagged dep. var
	0.479***
	0.517***
	0.438***
	0.490***
	0.549***
	0.545***

	
	(0.0181)
	(0.0113)
	(0.0165)
	(0.0134)
	(0.0281)
	(0.0174)

	TFP
	
	0.280***
	
	0.151**
	
	0.0795

	
	
	(0.0676)
	
	(0.0625)
	
	(0.0791)

	AGE
	0.0122
	-0.338***
	-0.0191
	-0.565**
	0.0206
	-0.178*

	
	(0.0121)
	(0.0814)
	(0.0284)
	(0.259)
	(0.0146)
	(0.104)

	AGE SQ.
	-0.0139*
	0.192***
	0.00893
	0.270*
	-0.0183**
	0.114

	
	(0.00842)
	(0.0505)
	(0.0159)
	(0.139)
	(0.00919)
	(0.0711)

	EMPL.
	-0.274***
	0.418***
	
	
	
	

	
	(0.0162)
	(0.0474)
	
	
	
	

	R&D
	0.349***
	-0.108
	0.226*
	0.0126
	0.110**
	0.202

	
	(0.0447)
	(0.215)
	(0.127)
	(0.584)
	(0.0496)
	(0.23)

	ROBOT USE
	0.0186***
	0.0191
	0.0323**
	0.131
	-0.00164
	0.00629

	
	(0.00528)
	(0.0418)
	(0.0127)
	(0.0902)
	(0.00689)
	(0.0314)

	FOREIGN OWN
	0.00200**
	0.00705*
	0.00217
	0.0317*
	0.00126*
	0.00293

	
	(0.00088)
	(0.00377)
	(0.00289)
	(0.0175)
	(0.00071)
	(0.00376)

	stock intang. assets ICT
	0.0397***
	-0.139**
	0.0495***
	-0.159*
	0.0645***
	-0.158**

	
	(0.0124)
	(0.0629)
	(0.0158)
	(0.0844)
	(0.0149)
	(0.0673)

	investment  intang. assets ICT
	0.0419***
	-0.0366
	0.0222**
	0.038
	0.00702
	-0.00745

	
	(0.00838)
	(0.0361)
	(0.00973)
	(0.0438)
	(0.00795)
	(0.0398)

	POP.DEN
	-0.0179
	-0.26
	-0.0652
	0.176
	-0.00413
	-0.370**

	
	(0.0317)
	(0.16)
	(0.0592)
	(0.306)
	(0.0254)
	(0.156)

	bordering POP.DEN
	-0.126***
	-0.0511
	0.0793
	-0.569
	-0.125***
	-0.0172

	
	(0.0318)
	(0.171)
	(0.0681)
	(0.448)
	(0.0269)
	(0.111)

	# firms same province
	0.0387
	0.349**
	0.170***
	-0.0204
	0.0640**
	0.436***

	
	(0.0295)
	(0.158)
	(0.0657)
	(0.311)
	(0.0261)
	(0.166)

	# firms bordering province
	0.321***
	0.260*
	0.173***
	0.816***
	0.327***
	0.235

	
	(0.0285)
	(0.154)
	(0.0628)
	(0.297)
	(0.0283)
	(0.165)

	Constant
	9.070***
	-11.68***
	7.792***
	-9.716
	4.893***
	-4.471***

	 
	(0.482)
	(1.875)
	(1.289)
	(6.438)
	(0.361)
	(1.549)

	Within R-squared
	0.663
	0.317
	0.529
	0.277
	0.741
	0.345

	Observations
	41,157
	20,478
	20,679

	Number of firms
	4,767
	2,773
	2,424

	Bootstrapped standard errors in parentheses - *** p<0.01, ** p<0.05, * p<0.1. All variables are in log form. The estimated coefficients in the table have been adjusted for unobserved heterogeneity through the inclusion of fixed effects. The reported results have undergone robustness checks to verify the stability and consistency of the estimated coefficients (i.e., re-estimation using value added per employee for productivity, clustered standard errors at sectoral level and Box-Cox transformation instead of the log one).


b. PATENTER v. NON-PATENTER

	Table 1b. Panel estimations of the empirical model – Fixed effects – patent-specific results – robustness checks

	 
	PATENTER
	NON-PATENTER

	VARIABLES
	TFP
	EXP
	TFP
	EXP

	
	
	INT
	
	INT

	Lagged dep. var
	0.509***
	0.528***
	0.473***
	0.512***

	
	(0.032)
	(0.0707)
	(0.0175)
	(0.0111)

	TFP
	
	0.00911
	
	0.293***

	
	
	(0.127)
	
	(0.0715)

	AGE
	-0.0467
	0.284
	0.0144
	-0.373***

	
	(0.0566)
	(0.185)
	(0.0139)
	(0.103)

	AGE SQ.
	0.0185
	-0.256
	-0.0157*
	0.215***

	
	(0.0331)
	(0.156)
	(0.00945)
	(0.0546)

	EMPL.
	-0.225***
	0.278
	-0.279***
	0.421***

	
	(0.0364)
	(0.194)
	(0.016)
	(0.0574)

	R&D
	0.15
	1.038**
	0.360***
	-0.159

	
	(0.115)
	(0.463)
	(0.05)
	(0.268)

	ROBOT USE
	-0.0114
	-0.00193
	0.0204***
	0.0124

	
	(0.014)
	(0.108)
	(0.00781)
	(0.035)

	FOREIGN OWN
	0.00203
	0.0257**
	0.00211**
	0.00696

	
	(0.00129)
	(0.0104)
	(0.00096)
	(0.00515)

	stock intang. assets ICT
	0.0383*
	-0.0462
	0.0381***
	-0.140***

	
	(0.0224)
	(0.216)
	(0.0125)
	(0.0463)

	investment  intang. assets ICT
	0.0357**
	-0.0827
	0.0437***
	-0.0288

	
	(0.0146)
	(0.151)
	(0.00734)
	(0.0372)

	POP.DEN
	0.0029
	-0.604
	-0.021
	-0.251*

	
	(0.105)
	(0.9)
	(0.0393)
	(0.136)

	bordering POP.DEN
	-0.0572
	0.523
	-0.128***
	-0.0675

	
	(0.137)
	(0.799)
	(0.0322)
	(0.163)

	# firms same province
	0.0339
	0.903
	0.04
	0.329**

	
	(0.129)
	(1.064)
	(0.0354)
	(0.151)

	# firms bordering province
	0.368***
	-0.358
	0.323***
	0.279*

	
	(0.115)
	(1.054)
	(0.0339)
	(0.166)

	Constant
	5.870***
	-3.105
	9.353***
	-12.45***

	 
	(0.71)
	(3.586)
	(0.537)
	(2.427)

	Within R-squared
	0.793
	0.388
	0.652
	0.312

	Observations
	2,561
	38,596

	Number of firms
	877
	4,708

	Bootstrapped standard errors in parentheses - *** p<0.01, ** p<0.05, * p<0.1. All variables are in log form. The estimated coefficients in the table have been adjusted for unobserved heterogeneity through the inclusion of fixed effects. The reported results have undergone robustness checks to verify the stability and consistency of the estimated coefficients (i.e., re-estimation using value added per employee for productivity, clustered standard errors at sectoral level and Box-Cox transformation instead of the log one).











c. INNOVATOR v. NON-INNOVATOR

	Table 1c. Panel estimations of the empirical model – Fixed effects – innovation-specific results – robustness checks

	
	INNOVATOR
	NON-INNOVATOR

	VARIABLES
	TFP
	EXP
	TFP
	EXP

	
	
	INT
	
	INT

	Lagged dep. var
	0.598***
	0.617***
	0.458***
	0.502***

	
	(0.036)
	(0.0319)
	(0.0158)
	(0.0106)

	TFP
	
	0.125
	
	0.308***

	
	
	(0.14)
	
	(0.0669)

	AGE
	-0.0129
	-0.586
	0.0162
	-0.318***

	
	(0.0694)
	(0.38)
	(0.0112)
	(0.12)

	AGE SQ.
	0.00228
	0.317*
	-0.0172**
	0.183***

	
	(0.0381)
	(0.188)
	(0.00799)
	(0.0706)

	EMPL.
	-0.188***
	0.182**
	-0.287***
	0.447***

	
	(0.0439)
	(0.0803)
	(0.0147)
	(0.053)

	R&D
	0.224***
	-0.726**
	0.305***
	0.211

	
	(0.0788)
	(0.294)
	(0.0492)
	(0.423)

	ROBOT USE
	0.0218**
	0.0426
	0.0168**
	0.00841

	
	(0.0109)
	(0.054)
	(0.00747)
	(0.0472)

	FOREIGN OWN
	0.00268*
	0.00531
	0.00171
	0.00747*

	
	(0.00162)
	(0.00775)
	(0.00123)
	(0.00424)

	stock intang. assets ICT
	0.00652
	-0.00224
	0.0482***
	-0.175***

	
	(0.0184)
	(0.102)
	(0.0134)
	(0.0615)

	investment  intang. assets ICT
	0.0129
	-0.0104
	0.0494***
	-0.0459

	
	(0.0128)
	(0.0713)
	(0.00774)
	(0.0355)

	POP.DEN
	-0.0401
	-0.32
	-0.0199
	-0.257

	
	(0.059)
	(0.232)
	(0.0364)
	(0.172)

	bordering POP.DEN
	-0.0367
	0.453
	-0.135***
	-0.111

	
	(0.0821)
	(0.342)
	(0.0358)
	(0.167)

	# firms same province
	0.131**
	0.687**
	0.025
	0.320*

	
	(0.0658)
	(0.315)
	(0.037)
	(0.175)

	# firms bordering province
	0.236***
	-0.127
	0.327***
	0.340*

	
	(0.0551)
	(0.254)
	(0.0388)
	(0.184)

	Constant
	3.223***
	-4.162*
	9.882***
	-9.496**

	
	(0.739)
	(2.48)
	(0.545)
	(4.074)

	Within R-squared
	0.786
	0.451
	0.637
	0.299

	Observations
	6,683
	34,474

	Number of firms
	591
	4,176

	Bootstrapped standard errors in parentheses - *** p<0.01, ** p<0.05, * p<0.1. All variables are in log form. The estimated coefficients in the table have been adjusted for unobserved heterogeneity through the inclusion of fixed effects. The reported results have undergone robustness checks to verify the stability and consistency of the estimated coefficients (i.e., re-estimation using value added per employee for productivity, clustered standard errors at sectoral level and Box-Cox transformation instead of the log one).
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