Annex 1. Product innovation

Random-effects logistic regression 
	 Product innovation
	 Coef.
	 St.Err.
	t-value
	 p-value
	 [95% Conf
	 Interval]
	 Sig

	location
	-.045
	.221
	-0.21
	.837
	-.478
	.387
	

	size firm
	-.121
	.141
	-0.86
	.391
	-.398
	.156
	

	ownership
	.104
	.063
	1.65
	.098
	-.019
	.228
	*

	Experience-mgt
	.008
	.009
	0.82
	.41
	-.01
	.026
	

	Sex-mgt
	.016
	.327
	0.05
	.96
	-.625
	.658
	

	Certification-quality
	.564
	.236
	2.39
	.017
	.101
	1.027
	**

	electrical
	.633
	.265
	2.39
	.017
	.113
	1.153
	**

	own website
	.669
	.208
	3.22
	.001
	.262
	1.076
	***

	national sales
	.002
	.004
	0.52
	.602
	-.006
	.01
	

	direct exports
	-.006
	.005
	-1.24
	.216
	-.015
	.003
	

	rd
	1.249
	.273
	4.57
	0
	.713
	1.785
	***

	credit
	.37
	.211
	1.75
	.079
	-.043
	.784
	*

	education
	.003
	.003
	0.83
	.408
	-.004
	.009
	

	training
	1.012
	.225
	4.49
	0
	.57
	1.454
	***

	Constant
	-2.636
	.769
	-3.43
	.001
	-4.142
	-1.129
	***

	lnsig2u
	-.37
	.586
	.b
	.b
	-1.519
	.779
	

	

	Mean dependent var
	0.474
	SD dependent var  
	0.500

	Number of obs  
	744.000
	Chi-square  
	73.771

	Prob > chi2 
	0.000
	Akaike crit. (AIC)
	942.370

	*** p<.01, ** p<.05, * p<.1

	


Marginal effects after xtlogit
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Conditional fixed-effects logistic regression 
	 Product innovation
	 Coef.
	 St.Err.
	 t-value
	 p-value
	 [95% Conf
	 Interval]
	 Sig

	location
	-.624
	1.413
	-0.44
	.659
	-3.394
	2.145
	

	size firm
	-.057
	.301
	-0.19
	.849
	-.646
	.532
	

	ownership
	.046
	.088
	0.52
	.605
	-.127
	.219
	

	Experience-mgt
	.006
	.015
	0.40
	.692
	-.024
	.036
	

	sex
	-.481
	.608
	-0.79
	.429
	-1.672
	.711
	

	Certification-quality
	.722
	.407
	1.78
	.076
	-.075
	1.52
	*

	Electrical 
	.297
	.431
	0.69
	.49
	-.548
	1.142
	

	own website
	.677
	.358
	1.89
	.059
	-.025
	1.379
	*

	national sales
	-.003
	.007
	-0.40
	.689
	-.017
	.011
	

	direct exports
	-.001
	.007
	-0.10
	.92
	-.014
	.013
	

	rd
	1.817
	.521
	3.49
	0
	.796
	2.839
	***

	credit
	.78
	.345
	2.26
	.024
	.103
	1.456
	**

	education
	-.006
	.005
	-1.07
	.286
	-.016
	.005
	

	training
	.763
	.34
	2.25
	.025
	.097
	1.428
	**

	

	Mean dependent var
	0.500
	SD dependent var 
	0.501

	Pseudo r-squared 
	0.233
	Number of obs  
	314.000

	Chi-square  
	50.773
	Prob > chi2 
	0.000

	Akaike crit. (AIC)
	194.875
	Bayesian crit. (BIC)
	247.367

	*** p<.01, ** p<.05, * p<.1

	



Hausman (1978) specification test 
	  
	  Coef.

	 Chi-square test value
	-15.498

	 P-value
	1.00



As per the above, Hausman test table indicated, the appropriate estimation model from fixed effect and random effect is The probability that chi2 = 1.00 was greater than 5%, which is to reject the alternative hypothesis and accept the null hypothesis or not to reject the Ho. Therefore, the random effect estimation model was more appropriate than the fixed effect estimation model. Therefore, the best-chosen model was the random effect model regression.
Annex 2. Marketing innovation

Random-effects logistic regression 
	 Marketing innovation
	 Coef.
	 St.Err.
	 t-value
	 p-value
	 [95% Conf
	 Interval]
	 Sig

	location
	.175
	.236
	0.74
	.457
	-.286
	.637
	

	size firm
	-.289
	.153
	-1.89
	.058
	-.588
	.01
	*

	ownership
	.069
	.067
	1.02
	.306
	-.063
	.201
	

	Experience-mgt
	-.022
	.01
	-2.06
	.039
	-.042
	-.001
	**

	sex
	-.447
	.362
	-1.23
	.218
	-1.157
	.264
	

	certification
	.359
	.243
	1.48
	.14
	-.118
	.836
	

	electrical
	.275
	.282
	0.98
	.328
	-.277
	.827
	

	own website
	.94
	.222
	4.24
	0
	.505
	1.375
	***

	national sales
	-.002
	.004
	-0.38
	.706
	-.01
	.007
	

	direct exports
	-.004
	.005
	-0.87
	.382
	-.015
	.006
	

	rd
	2.234
	.33
	6.77
	0
	1.587
	2.881
	***

	credit
	.004
	.223
	0.02
	.984
	-.432
	.441
	

	education
	.006
	.004
	1.66
	.097
	-.001
	.013
	*

	training
	1.179
	.239
	4.93
	0
	.71
	1.648
	***

	Constant
	-1.912
	.805
	-2.37
	.018
	-3.49
	-.334
	**

	lnsig2u
	-.337
	.635
	.b
	.b
	-1.582
	.908
	

	

	Mean dependent var
	0.410
	SD dependent var  
	0.492

	Number of obs  
	744.000
	Chi-square  
	82.830

	Prob > chi2 
	0.000
	Akaike crit. (AIC)
	850.511

	*** p<.01, ** p<.05, * p<.1

	



Marginal effects after xtlogit
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Conditional fixed-effects logistic regression 
	 Marketing innovation
	 Coef.
	 St.Err.
	 t-value
	 p-value
	 [95% Conf
	 Interval]
	 Sig

	location
	-14.139
	1488.541
	-0.01
	.992
	-2931.626
	2903.349
	

	size firm
	-.282
	.355
	-0.80
	.426
	-.978
	.413
	

	ownership
	.087
	.107
	0.82
	.415
	-.123
	.297
	

	Experience-mgt
	-.05
	.019
	-2.66
	.008
	-.086
	-.013
	***

	sex
	-.792
	.742
	-1.07
	.286
	-2.246
	.662
	

	certification
	.257
	.44
	0.58
	.559
	-.605
	1.119
	

	electrical
	.657
	.492
	1.34
	.181
	-.307
	1.621
	

	own website
	.972
	.452
	2.15
	.031
	.087
	1.857
	**

	national sales
	.006
	.007
	0.76
	.45
	-.009
	.02
	

	direct exports
	-.013
	.009
	-1.33
	.185
	-.031
	.006
	

	rd
	3.762
	1.032
	3.65
	0
	1.74
	5.784
	***

	credit
	-.16
	.379
	-0.42
	.673
	-.902
	.582
	

	education
	.004
	.006
	0.65
	.516
	-.008
	.016
	

	training
	.872
	.4
	2.18
	.029
	.088
	1.655
	**

	

	Mean dependent var
	0.500
	SD dependent var 
	0.501

	Pseudo r-squared 
	0.430
	Number of obs  
	326.000

	Chi-square  
	97.192
	Prob > chi2 
	0.000

	Akaike crit. (AIC)
	156.774
	Bayesian crit. (BIC)
	209.790

	*** p<.01, ** p<.05, * p<.1




Hausman (1978) specification test 
	  
	  Coef.

	 Chi-square test value
	-4.976

	 P-value
	1



As per the above, Hausman test table indicated, the appropriate estimation model from fixed effect and random effect is The probability that chi2 = 1.00 was greater than 5%, which is to reject the alternative hypothesis and accept the null hypothesis or not to reject the Ho. Therefore, the random effect estimation model was more appropriate than the fixed effect estimation model. Therefore, the best-chosen model was the random effect model regression.
Annex 3. Process innovation


Random-effects logistic regression 
	 Process innovation
	 Coef.
	 St.Err.
	 t-value
	 p-value
	 [95% Conf
	 Interval]
	 Sig

	location
	-.161
	.207
	-0.78
	.437
	-.566
	.244
	

	size firm
	.317
	.133
	2.38
	.017
	.056
	.579
	**

	ownership
	-.042
	.061
	-0.68
	.495
	-.161
	.078
	

	Experience-mgt
	-.008
	.009
	-0.88
	.381
	-.025
	.01
	

	sex
	-.324
	.318
	-1.02
	.308
	-.947
	.298
	

	certification
	.24
	.212
	1.13
	.257
	-.175
	.655
	

	electrical
	.135
	.246
	0.55
	.583
	-.347
	.617
	

	own website
	.605
	.192
	3.15
	.002
	.228
	.982
	***

	national sales
	.001
	.004
	0.19
	.851
	-.007
	.008
	

	direct exports
	.002
	.004
	0.35
	.726
	-.007
	.01
	

	rd
	1.084
	.235
	4.62
	0
	.624
	1.544
	***

	credit
	-.221
	.197
	-1.12
	.261
	-.606
	.164
	

	education
	.004
	.003
	1.33
	.184
	-.002
	.01
	

	training
	.704
	.207
	3.40
	.001
	.298
	1.111
	***

	Constant
	-2.17
	.71
	-3.06
	.002
	-3.561
	-.778
	***

	lnsig2u
	-1.133
	.994
	.b
	.b
	-3.081
	.815
	

	

	Mean dependent var
	0.398
	SD dependent var  
	0.490

	Number of obs  
	744.000
	Chi-square  
	70.632

	Prob > chi2 
	0.000
	Akaike crit. (AIC)
	930.949

	*** p<.01, ** p<.05, * p<.1
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Conditional fixed-effects logistic regression 
	 Process innovation
	 Coef.
	 St.Err.
	 t-value
	 p-value
	 [95% Conf
	 Interval]
	 Sig

	location
	-17.197
	2124.312
	-0.01
	.994
	-4180.773
	4146.379
	

	size firm
	.302
	.289
	1.05
	.296
	-.264
	.869
	

	ownership
	-.078
	.093
	-0.84
	.401
	-.261
	.104
	

	Experience-mgt
	-.014
	.013
	-1.07
	.287
	-.04
	.012
	

	sex
	-1.249
	.728
	-1.72
	.086
	-2.675
	.178
	*

	certification
	.55
	.342
	1.61
	.108
	-.121
	1.221
	

	electrical
	-.013
	.349
	-0.04
	.971
	-.697
	.671
	

	own website
	.243
	.364
	0.67
	.504
	-.47
	.957
	

	national sales
	.006
	.007
	0.89
	.372
	-.007
	.019
	

	direct exports
	.004
	.006
	0.62
	.538
	-.008
	.015
	

	rd
	.781
	.371
	2.10
	.035
	.054
	1.507
	**

	credit
	.035
	.307
	0.11
	.909
	-.566
	.636
	

	education
	.006
	.005
	1.12
	.265
	-.004
	.015
	

	training
	.743
	.294
	2.53
	.011
	.168
	1.319
	**

	

	Mean dependent var
	0.500
	SD dependent var 
	0.501

	Pseudo r-squared 
	0.164
	Number of obs  
	312.000

	Chi-square  
	35.388
	Prob > chi2 
	0.001

	Akaike crit. (AIC)
	208.874
	Bayesian crit. (BIC)
	261.276

	*** p<.01, ** p<.05, * p<.1

	



Hausman (1978) specification test 
	  
	  Coef.

	 Chi-square test value
	-2.466

	 P-value
	1



As per the above, Hausman test table indicated, the appropriate estimation model from fixed effect and random effect is The probability that chi2 = 1.00 was greater than 5%, which is to reject the alternative hypothesis and accept the null hypothesis or not to reject the Ho. Therefore, the random effect estimation model was more appropriate than the fixed effect estimation model. Therefore, the best-chosen model was the random effect model regression.
Annex 4. Organization innovation
Random-effects logistic regression 
	 Organization innovation 
	 Coef.
	 St.Err.
	 t-value
	 p-value
	 [95% Conf
	 Interval]
	 Sig

	location
	-.035
	.195
	-0.18
	.856
	-.418
	.347
	

	size firm
	.167
	.127
	1.32
	.186
	-.081
	.415
	

	ownership
	.035
	.059
	0.59
	.557
	-.081
	.15
	

	Experience-mgt
	-.005
	.009
	-0.61
	.545
	-.022
	.012
	

	sex
	-.561
	.313
	-1.79
	.073
	-1.175
	.053
	*

	certification
	.378
	.205
	1.85
	.065
	-.023
	.78
	*

	electrical
	-.3
	.246
	-1.22
	.223
	-.781
	.182
	

	own website
	.747
	.184
	4.06
	0
	.387
	1.107
	***

	national sales
	.002
	.004
	0.44
	.659
	-.006
	.009
	

	direct exports
	-.005
	.004
	-1.16
	.246
	-.014
	.003
	

	rd
	1.333
	.227
	5.88
	0
	.889
	1.778
	***

	credit
	.102
	.19
	0.53
	.593
	-.271
	.474
	

	education
	.007
	.003
	2.38
	.017
	.001
	.014
	**

	training
	.985
	.197
	5.00
	0
	.599
	1.37
	***

	Constant
	-2.961
	.685
	-4.32
	0
	-4.303
	-1.619
	***

	lnsig2u
	-10.525
	16.679
	.b
	.b
	-43.216
	22.165
	

	

	Mean dependent var
	0.387
	SD dependent var  
	0.487

	Number of obs  
	744.000
	Chi-square  
	114.761

	Prob > chi2 
	0.000
	Akaike crit. (AIC)
	879.591

	*** p<.01, ** p<.05, * p<.1
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Conditional fixed-effects logistic regression 
	 Organization innovation 
	 Coef.
	 St.Err.
	 t-value
	 p-value
	 [95% Conf
	 Interval]
	 Sig

	location
	-1.384
	1.549
	-0.89
	.372
	-4.419
	1.651
	

	size firm
	.063
	.288
	0.22
	.826
	-.502
	.629
	

	ownership
	.04
	.099
	0.40
	.688
	-.154
	.234
	

	Experience-mgt
	-.021
	.016
	-1.32
	.187
	-.051
	.01
	

	sex
	-.697
	.555
	-1.26
	.209
	-1.784
	.39
	

	certification
	.464
	.364
	1.28
	.202
	-.249
	1.178
	

	electrical
	-.377
	.409
	-0.92
	.356
	-1.179
	.424
	

	own website
	.257
	.35
	0.73
	.462
	-.428
	.942
	

	national sales
	-.003
	.007
	-0.35
	.723
	-.017
	.012
	

	direct exports
	-.003
	.007
	-0.41
	.679
	-.017
	.011
	

	rd
	1.517
	.421
	3.60
	0
	.691
	2.343
	***

	credit
	-.257
	.324
	-0.79
	.428
	-.891
	.378
	

	education
	.008
	.005
	1.57
	.116
	-.002
	.019
	

	training
	.853
	.313
	2.73
	.006
	.24
	1.466
	***

	

	Mean dependent var
	0.500
	SD dependent var 
	0.501

	Pseudo r-squared 
	0.216
	Number of obs  
	336.000

	Chi-square  
	50.211
	Prob > chi2 
	0.000

	Akaike crit. (AIC)
	210.687
	Bayesian crit. (BIC)
	264.126

	*** p<.01, ** p<.05, * p<.1

	



Hausman (1978) specification test 
	  
	  Coef.

	 Chi-square test value
	-12.928

	 P-value
	1.00



As per the above, Hausman test table indicated, the appropriate estimation model from fixed effect and random effect is The probability that chi2 = 1.00 was greater than 5%, which is to reject the alternative hypothesis and accept the null hypothesis or not to reject the Ho. Therefore, the random effect estimation model was more appropriate than the fixed effect estimation model. Therefore, the best-chosen model was the random effect model regression.
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