Appendices

Appendix 1. Descriptive statistics
	Variable Type
	Variable
	Obs.
	Mean (%)
	SD
	Min.
	Max.
	Coded

	Dependent
	PI (product innovation)
	4,000
	0.238
	0.426
	0
	1
	1 = yes

	
	BPI (business-process innovation)
	4,000
	0.283
	0.451
	0
	1
	1 = yes

	Independent
	ER (environmental regulation)
	4,000
	0.435
	0.496
	0
	1
	1 = yes

	
	TI (technology intensity)
	4,000
	2.489
	0.897
	1
	4
	1 = Medium low

	
	
	
	
	
	
	
	1 = Medium

	
	
	
	
	
	
	
	1 = Medium high

	
	
	
	
	
	
	
	1 = High

	
	Size (types of legal entities)
	4,000
	1.826
	0.865
	1
	4
	1 = Small

	
	
	
	
	
	
	
	1 = Medium

	
	
	
	
	
	
	
	1 = Middle market

	
	
	
	
	
	
	
	1 = Large

	Controls
	Ecoreg
	4,000
	0.431
	0.495
	0
	1
	1 = yes

	
	Gov
	4,000
	1.36
	2.023
	0
	7
	Number of government support programs used

	
	Strategy
	4,000
	6.559
	3.354
	0
	10
	Number of strategies used

	
	Financing
	4,000
	1.142
	1.386
	0
	8
	Number of funding sources for innovation

	
	Stock
	4,000
	0.15
	0.357
	0
	1
	1 = yes

	
	Union
	4,000
	0.17
	0.376
	0
	1
	1 = yes





Appendix 2. Descriptive statistics of by environmental regulation
	
	
	Environmental regulation (ER)
	Total

	
	
	0. no
	1. yes
	

	Dependent
	Product Innovation (PI)
	No (=0)
	80.60%
	70.50%
	76.20%

	
	
	Yes (=1)
	19.40%
	29.50%
	23.80%

	
	Business-process innovation (BPI)
	No (=0)
	80.10%
	60.70%
	71.70%

	
	
	Yes (=1)
	19.90%
	39.30%
	28.30%

	Independent
	Size
	SMEs (=0)
	85.60%
	71.10%
	79.30%

	
	
	>SMEs (=1)
	14.40%
	28.90%
	20.70%

	
	Technology
	1. m/low (=1)
	16.80%
	14.80%
	17.90%

	
	Intensity (TI)
	2. m (=1)
	28.20%
	15.80%
	24.90%

	
	
	3. m/high (=1)
	46.50%
	36.80%
	47.20%

	
	
	4. high (=1)
	8.50%
	9.20%
	10.00%

	
	Total
	Obs
	2,261
	1,739
	4,000




Appendix 3. Cross table of independent and dependent variables
	Variable
	Scale
	Product
	Process

	
	
	No (0)
	Yes (1)
	No (0)
	Yes (1)

	ER
	No (0)
	59.79
	46.06
	63.2
	39.63

	
	Yes (1)
	40.21
	53.94
	36.8
	60.37

	TI
	Medium low
	18.33
	16.72
	18.35
	16.95

	
	Medium
	27.48
	17.03
	27.76
	18.01

	
	Medium high
	45.26
	53.84
	45.24
	52.52

	
	High
	8.92
	12.41
	8.65
	12.53

	Size
	Small
	88.76
	11.24
	85.26
	14.74

	
	Medium
	72.9
	27.1
	69.26
	30.74

	
	Middle market
	57.59
	42.41
	50.55
	49.45

	
	Large
	51.05
	48.95
	38.42
	61.58

	Total
	Observation
	3,049
	951
	2,867
	1,133

	
	%
	76%
	24%
	72%
	28%



Appendix 4. Regression results of full-sample
	
	Product Innovation (PI)
	Business Process Innovation (BPI)

	
	(1)
	(2)
	(3)
	(4)
	(5)
	(6)
	(7)
	(8)
	(9)
	(10)
	(11)
	(12)

	
	LPM
	LPM
	Logit
	Logit
	Probit
	Probit
	LPM
	LPM
	Logit
	Logit
	Probit
	Probit

	
	
	
	
	
	
	
	
	
	
	
	
	

	ER (=1)
	-0.009
	-0.066*
	-0.053
	-0.420*
	-0.031
	-0.235
	0.066*
	-0.007
	0.339*
	0.071
	0.202*
	-0.000

	
	(0.031)
	(0.031)
	(0.180)
	(0.213)
	(0.105)
	(0.123)
	(0.033)
	(0.031)
	(0.169)
	(0.197)
	(0.101)
	(0.119)

	
	
	
	
	
	
	
	
	
	
	
	
	

	Medium (=1)
	-0.124***
	-0.110***
	-0.949***
	-1.000***
	-0.521***
	-0.532***
	-0.113***
	-0.098***
	-0.789***
	-0.844***
	-0.440***
	-0.441***

	
	(0.025)
	(0.021)
	(0.179)
	(0.197)
	(0.098)
	(0.110)
	(0.025)
	(0.021)
	(0.170)
	(0.185)
	(0.095)
	(0.107)

	
	
	
	
	
	
	
	
	
	
	
	
	

	M/high (=1)
	0.007
	-0.012
	0.040
	-0.076
	0.023
	-0.033
	-0.014
	-0.036
	-0.079
	-0.253
	-0.046
	-0.114

	
	(0.025)
	(0.021)
	(0.143)
	(0.160)
	(0.083)
	(0.093)
	(0.025)
	(0.021)
	(0.141)
	(0.157)
	(0.083)
	(0.093)

	
	
	
	
	
	
	
	
	
	
	
	
	

	High (=1)
	-0.000
	-0.029
	-0.003
	-0.314
	-0.001
	-0.149
	0.011
	-0.039
	0.060
	-0.343
	0.035
	-0.165

	
	(0.038)
	(0.034)
	(0.216)
	(0.264)
	(0.125)
	(0.146)
	(0.039)
	(0.033)
	(0.210)
	(0.257)
	(0.123)
	(0.145)

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	Medium (=1) × EN (=1)
	0.178***
	0.186***
	1.241***
	1.554***
	0.692***
	0.851***
	0.158***
	0.172***
	0.996***
	1.309***
	0.567***
	0.709***

	
	(0.041)
	(0.036)
	(0.252)
	(0.283)
	(0.143)
	(0.160)
	(0.044)
	(0.036)
	(0.235)
	(0.266)
	(0.137)
	(0.155)

	
	
	
	
	
	
	
	
	
	
	
	
	

	M/high (= 1) × EN (=1)
	0.095*
	0.089**
	0.485*
	0.659**
	0.289*
	0.376**
	0.142***
	0.132***
	0.636**
	0.868***
	0.389***
	0.472***

	
	(0.037)
	(0.033)
	(0.208)
	(0.236)
	(0.122)
	(0.136)
	(0.040)
	(0.034)
	(0.197)
	(0.225)
	(0.118)
	(0.132)

	
	
	
	
	
	
	
	
	
	
	
	
	

	High (=1) × EN (=1)
	0.154**
	-0.063
	0.757**
	-0.196
	0.454**
	-0.126
	0.153**
	-0.084
	0.640*
	-0.394
	0.397*
	-0.267

	
	(0.055)
	(0.053)
	(0.291)
	(0.348)
	(0.172)
	(0.193)
	(0.058)
	(0.051)
	(0.278)
	(0.338)
	(0.167)
	(0.192)

	
	
	
	
	
	
	
	
	
	
	
	
	

	Controls
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	Size (Medium=1)
	
	0.126***
	
	1.039***
	
	0.574***
	
	0.119***
	
	0.867***
	
	0.470***

	
	
	(0.014)
	
	(0.108)
	
	(0.060)
	
	(0.014)
	
	(0.101)
	
	(0.057)

	
	
	
	
	
	
	
	
	
	
	
	
	

	Size (Middle-market=1)
	
	0.173***
	
	1.331***
	
	0.731***
	
	0.193***
	
	1.259***
	
	0.706***

	
	
	(0.024)
	
	(0.154)
	
	(0.088)
	
	(0.025)
	
	(0.148)
	
	(0.086)

	
	
	
	
	
	
	
	
	
	
	
	
	

	Size (Large=1)
	
	0.175***
	
	1.272***
	
	0.703***
	
	0.221***
	
	1.340***
	
	0.749***

	
	
	(0.039)
	
	(0.216)
	
	(0.126)
	
	(0.038)
	
	(0.218)
	
	(0.128)

	
	
	
	
	
	
	
	
	
	
	
	
	

	Gov
	
	0.010*
	
	0.072**
	
	0.038*
	
	0.021***
	
	0.132***
	
	0.070***

	
	
	(0.005)
	
	(0.028)
	
	(0.016)
	
	(0.005)
	
	(0.026)
	
	(0.016)

	
	
	
	
	
	
	
	
	
	
	
	
	

	Strategy
	
	-0.036***
	
	-0.266***
	
	-0.147***
	
	-0.035***
	
	-0.237***
	
	-0.136***

	
	
	(0.002)
	
	(0.016)
	
	(0.009)
	
	(0.002)
	
	(0.015)
	
	(0.008)

	
	
	
	
	
	
	
	
	
	
	
	
	

	Financing
	
	0.068***
	
	0.392***
	
	0.235***
	
	0.080***
	
	0.489***
	
	0.286***

	
	
	(0.007)
	
	(0.042)
	
	(0.023)
	
	(0.007)
	
	(0.042)
	
	(0.024)

	
	
	
	
	
	
	
	
	
	
	
	
	

	Stock (=1)
	
	0.087***
	
	0.415***
	
	0.247***
	
	0.103***
	
	0.540***
	
	0.310***

	
	
	(0.025)
	
	(0.125)
	
	(0.073)
	
	(0.024)
	
	(0.124)
	
	(0.073)

	
	
	
	
	
	
	
	
	
	
	
	
	

	Union (=1)
	
	0.074**
	
	0.362**
	
	0.226**
	
	0.020
	
	0.083
	
	0.054

	
	
	(0.023)
	
	(0.121)
	
	(0.071)
	
	(0.022)
	
	(0.122)
	
	(0.072)

	
	
	
	
	
	
	
	
	
	
	
	
	

	Ecoreg (=1)
	
	0.054**
	
	0.384**
	
	0.219**
	
	0.037
	
	
	
	0.152*

	
	
	(0.020)
	
	(0.120)
	
	(0.069)
	
	(0.021)
	
	
	
	(0.067)

	
	
	
	
	
	
	
	
	
	
	
	
	

	Constant
	0.226***
	0.281***
	-1.233***
	-1.061***
	-0.753***
	-0.672***
	0.236***
	0.281***
	-1.174***
	-1.028***
	-0.719***
	-0.665***

	
	(0.021)
	(0.021)
	(0.123)
	(0.161)
	(0.071)
	(0.094)
	(0.022)
	(0.021)
	(0.121)
	(0.155)
	(0.071)
	(0.093)

	Observations
	4000
	4000
	4000
	4000
	4000
	4000
	4000
	4000
	4000
	4000
	4000
	4000

	R2
	0.030
	0.229
	
	
	
	
	0.059
	0.265
	
	
	
	

	AIC
	4414.121
	3514.859
	4275.182
	3443.185
	4275.182
	3440.720
	4744.477
	3778.516
	4541.224
	3658.465
	4541.224
	3647.337

	BIC
	4464.474
	3621.858
	4325.535
	3550.184
	4325.535
	3547.719
	4794.830
	3885.515
	4591.576
	3759.170
	4591.576
	3754.335

	ll
	-2199.061
	-1740.430
	-2129.591
	-1704.593
	-2129.591
	-1703.360
	-2364.239
	-1872.258
	-2262.612
	-1813.233
	-2262.612
	-1806.668


Note. The dependent variable in models (1) through (6) is product innovation, and from model (7) to (12) is business process innovation; The reference group of technology intensity is medium-low; Robust standard error is used in LPM; Standard errors in parentheses * p < 0.05, ** p < 0.01, *** p < 0.001
















Appendix 5. Regression results of subsample
	
	Product Innovation (PI)
	Business Process Innovation (BPI)

	
	ER =0
	ER =1
	ER =0
	ER =1

	
	(1)
	(2)
	(3)
	(4)
	(5)
	(6)
	(7)
	(8)
	(9)
	(10)
	(11)
	(12)

	
	LPM
	Logit
	Probit
	LPM
	Logit
	Probit
	LPM
	Logit
	Probit
	LPM
	Logit
	Probit

	
	
	
	
	
	
	
	
	
	
	
	
	

	Size = 1 (> SME)
	0.176*
	0.829*
	0.443
	0.008
	0.203
	0.100
	0.244***
	1.203**
	0.704**
	0.101
	0.540
	0.328

	
	(0.069)
	(0.386)
	(0.227)
	(0.052)
	(0.323)
	(0.188)
	(0.065)
	(0.390)
	(0.232)
	(0.053)
	(0.300)
	(0.181)

	
	
	
	
	
	
	
	
	
	
	
	
	

	Medium (= 1)
	-0.085***
	-0.884***
	-0.451***
	0.028
	0.215
	0.131
	-0.079***
	-0.773***
	-0.406***
	0.019
	0.126
	0.091

	
	(0.021)
	(0.221)
	(0.121)
	(0.032)
	(0.252)
	(0.142)
	(0.020)
	(0.218)
	(0.122)
	(0.034)
	(0.230)
	(0.134)

	
	
	
	
	
	
	
	
	
	
	
	
	

	M/High (= 1)
	-0.012
	-0.123
	-0.052
	0.059*
	0.482*
	0.285*
	-0.022
	-0.219
	-0.080
	0.118***
	0.679***
	0.421***

	
	(0.022)
	(0.182)
	(0.104)
	(0.028)
	(0.210)
	(0.120)
	(0.021)
	(0.185)
	(0.106)
	(0.031)
	(0.190)
	(0.112)

	
	
	
	
	
	
	
	
	
	
	
	
	

	High (= 1)
	-0.056
	-0.667*
	-0.308
	-0.158**
	-0.974**
	-0.479*
	-0.077*
	-0.874**
	-0.389*
	-0.139**
	-0.815**
	-0.459*

	
	(0.036)
	(0.322)
	(0.167)
	(0.050)
	(0.342)
	(0.186)
	(0.036)
	(0.334)
	(0.170)
	(0.050)
	(0.312)
	(0.179)

	
	
	
	
	
	
	
	
	
	
	
	
	

	Medium (= 1) × Size (= 1)
	-0.205*
	-0.899
	-0.478
	0.140
	0.615
	0.382
	-0.115
	-0.256
	-0.159
	0.163*
	0.793*
	0.456

	
	(0.085)
	(0.537)
	(0.302)
	(0.072)
	(0.411)
	(0.239)
	(0.083)
	(0.506)
	(0.297)
	(0.070)
	(0.399)
	(0.238)

	
	
	
	
	
	
	
	
	
	
	
	
	

	Medium (= 1) × Size (= 1)
	-0.105
	-0.459
	-0.234
	0.059
	0.085
	0.078
	-0.195**
	-0.951*
	-0.551*
	-0.067
	-0.458
	-0.279

	
	(0.076)
	(0.427)
	(0.249)
	(0.058)
	(0.347)
	(0.204)
	(0.073)
	(0.432)
	(0.253)
	(0.060)
	(0.328)
	(0.198)

	
	
	
	
	
	
	
	
	
	
	
	
	

	High (= 1) × Size (= 1)
	-0.112
	-0.056
	-0.137
	0.270***
	1.533**
	0.815**
	-0.080
	0.485
	0.210
	0.158*
	0.939*
	0.522*

	
	(0.113)
	(0.685)
	(0.389)
	(0.080)
	(0.472)
	(0.267)
	(0.107)
	(0.702)
	(0.409)
	(0.079)
	(0.447)
	(0.263)

	
	
	
	
	
	
	
	
	
	
	
	
	

	Controls
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	Gov
	-0.005
	-0.039
	-0.025
	0.021***
	0.125***
	0.073***
	0.017
	0.130*
	0.070*
	0.030***
	0.153***
	0.095***

	
	(0.009)
	(0.063)
	(0.035)
	(0.006)
	(0.032)
	(0.019)
	(0.009)
	(0.061)
	(0.033)
	(0.006)
	(0.030)
	(0.018)

	
	
	
	
	
	
	
	
	
	
	
	
	

	Strategy
	-0.027***
	-0.265***
	-0.138***
	-0.037***
	-0.217***
	-0.123***
	-0.027***
	-0.269***
	-0.141***
	-0.035***
	-0.179***
	-0.106***

	
	(0.002)
	(0.025)
	(0.013)
	(0.004)
	(0.022)
	(0.013)
	(0.002)
	(0.025)
	(0.013)
	(0.004)
	(0.021)
	(0.012)

	
	
	
	
	
	
	
	
	
	
	
	
	

	Financing
	0.083***
	0.633***
	0.347***
	0.059***
	0.331***
	0.193***
	0.097***
	0.761***
	0.416***
	0.065***
	0.361***
	0.216***

	
	(0.012)
	(0.077)
	(0.039)
	(0.009)
	(0.051)
	(0.030)
	(0.012)
	(0.081)
	(0.040)
	(0.009)
	(0.051)
	(0.030)

	
	
	
	
	
	
	
	
	
	
	
	
	

	Stock (=1)
	0.148***
	0.877***
	0.505***
	0.082*
	0.396*
	0.247*
	0.135***
	0.792***
	0.439***
	0.113***
	0.570***
	0.351***

	
	(0.037)
	(0.201)
	(0.114)
	(0.033)
	(0.164)
	(0.097)
	(0.036)
	(0.199)
	(0.115)
	(0.034)
	(0.160)
	(0.096)

	
	
	
	
	
	
	
	
	
	
	
	
	

	Union (=1)
	0.106***
	0.743***
	0.436***
	0.089**
	0.438**
	0.258**
	0.039
	0.296
	0.163
	0.048
	0.250
	0.151

	
	(0.032)
	(0.188)
	(0.107)
	(0.032)
	(0.161)
	(0.097)
	(0.029)
	(0.194)
	(0.111)
	(0.033)
	(0.159)
	(0.096)

	
	
	
	
	
	
	
	
	
	
	
	
	

	Ecoreg (=1)
	0.169***
	0.794***
	0.471***
	-0.034
	-0.200
	-0.126
	0.148***
	0.639***
	0.378***
	-0.066*
	-0.357*
	-0.216*

	
	(0.032)
	(0.167)
	(0.097)
	(0.029)
	(0.180)
	(0.105)
	(0.032)
	(0.169)
	(0.098)
	(0.030)
	(0.167)
	(0.101)

	
	
	
	
	
	
	
	
	
	
	
	
	

	Constant
	0.258***
	-0.820***
	-0.574***
	0.379***
	-0.601**
	-0.393**
	0.253***
	-0.884***
	-0.613***
	0.418***
	-0.428*
	-0.285*

	
	(0.022)
	(0.185)
	(0.108)
	(0.038)
	(0.223)
	(0.130)
	(0.022)
	(0.188)
	(0.109)
	(0.039)
	(0.209)
	(0.126)

	Observations
	2261
	2261
	2261
	1739
	1739
	1739
	2261
	2261
	2261
	1739
	1739
	1739

	R2
	0.234
	
	
	0.201
	
	
	0.251
	
	
	0.217
	
	

	AIC
	1644.148
	1725.903
	1724.478
	1841.909
	1770.266
	1771.587
	1634.726
	1714.467
	1713.653
	2045.218
	1943.332
	1940.024

	BIC
	1724.278
	1806.033
	1804.608
	1918.364
	1846.721
	1848.042
	1714.855
	1794.597
	1793.783
	2121.672
	2019.787
	2016.479

	ll
	-808.074
	-848.951
	-848.239
	-906.955
	-871.133
	-871.794
	-803.363
	-843.234
	-842.827
	-1008.609
	-957.666
	-956.012


[bookmark: _Hlk163203388]Note. The dependent variable in models (1) through (6) is product innovation, and from model (7) to (12) is business process innovation; The reference group of technology intensity is medium-low; ER stands for environmental regulation. ER=0 is the subsample without ER (n=2261) and ER=1 is the subsample with ER (n=1739); Robust standard error is used in LPM; Standard errors in parentheses * p < 0.05, ** p < 0.01, *** p < 0

