Appendix 1 – Multiple imputation and diagnostics for imputed dataset
A1.1 – Multiple imputation
In multiple imputation, m values are imputed for each missing cell in the data matrix and then m ”completed” datasets are created where the observed values are the same, but the missing values are filled in with different imputations King et al. (2001). The multiple imputation technique developed by Honaker and King (2010) uses a predictive model that incorporates all available information in the observed data together along with any prior knowledge[footnoteRef:2]. Honaker and King (2010) describe the predictive model by denoting D as a vector of p variables, containing both explanatory and prediction variables. Vector D is partitioned into observed and missing elements: [2:  The theoretical and methodological foundations of multiple imputation to approach missing data issues are provided by Little and Rubin (1989), Rubin (1996; 2004), and Schafer (1997).] 


then, M is defined as the missingness indicator matrix in which each element x is

Moreover, multiple imputation models are based on the missing at random (MAR) assumption in which the missingness indicator matrix M can only be predicted by :

Multiple imputation provides efficient and unbiased inference under reasonable distributions of missing data, while taking into account its intrinsic uncertainty (Van Buuren, 2018). Consequently, the Honaker and King (2010) algorithm takes m bootstrap samples and applies an expectation-maximization with bootstrap algorithm to each sample. The expectation-maximization produces the point estimates of the mean μ and variance  of the p variables (Dempster, Laird and Rubin,1977); then, the process of drawing μ and  is performed by a bootstrapping algorithm to simulate the estimation uncertainty, ensuring that the m estimates of mean and variance are different in each draw. The Honaker and King (2010) algorithm draws m samples of size n with replacement from data D, which is assumed to be distributed as a multivariate normal.

Then, for each set of estimates, the original sample units are used to impute the missing observations in their original position, resulting in m imputed data. We set the algorithm to perform a non-parametric bootstrap by setting the maximum resample equal to 1000. We then add a ridge prior equal to 5% of the number of observations to increase the numerical stability of the EM algorithm, and thus avoiding different EM chain lengths (i.e.: the number of iterations required to reach convergence) for each imputation. To clarify, the ridge prior improves the convergence of each multiple imputation, allowing the EM algorithm to easily find the maximum by shrinking the covariances towards zero without changing the means and variances for datasets with high missingness, small observations or large correlations between variables.
In addition, both past and future values of a variable may be correlated with the present value of the variables of the imputation model. Therefore, in order to improve the predictive power of the imputation models and thus the accuracy of the imputation results, we introduce lags and leads of intangible assets. Lastly, by computing multiple imputation, we have been able to produce a dataset without missing data.
A1.2 – Diagnostics for imputed dataset and Imputation results
The step following the implementation of the multiple imputation algorithm is to assess the accuracy of the data of the imputation process, therefore we need a rule to test the quality, plausibility and reliability of the imputed dataset. We therefore hypothesize that the observed distribution of a variable should not differ from the imputed distribution of the same variable. On the one hand, we need to rule out the possibility that we would observe a completely different distribution of the variable if data were not missing, and, on the other hand, we need to ensure that the information contained in the missing data is consistent with that provided by the observed data.
Following Abayomi et al. (2008), this diagnostic exercise is carried out using the two-samples Kolmogorov–Smirnoff (KS) test. This is a non-parametric test of equality that allows us to compare two samples (i.e.: the observed and the imputed data related to a single variable) by quantifying the distance between the empirical distribution of these two given samples (Durbin, 1973). It follows that the KS test compares the empirical distributions of the observed and the imputed datasets, allowing us to validate or reject the imputed data.
The two samples KS test works as follows. We first compute the distance among the observed and imputed data distribution, hence it can be written as: 

where represents the distance among the cumulative distribution functions , where  and  are the empirical distribution functions of the observed and the imputed variable, respectively. 
The null hypothesis of the two-samples Kolmogorov-Smirnoff Test states that the true distribution of the observed variable is equal to the distribution of the imputed one, and it can be written as:

To rely on our imputed dataset, the KS test should not indicate a statistically significant difference between observed and imputed values.
References
Abayomi, K., Gelman, A., & Levy, M. (2008). Diagnostics for multivariate imputations. Journal of the Royal Statistical Society Series C: Applied Statistics, 57(3), 273-291.
Dempster, A. P., Laird, N. M., & Rubin, D. B. (1977). Maximum likelihood from incomplete data via the EM algorithm. Journal of the royal statistical society: series B (methodological), 39(1), 1-22.
Honaker, J., & King, G. (2010). What to do about missing values in time‐series cross‐section data. American journal of political science, 54(2), 561-581.
King, G., Honaker, J., Joseph, A., & Scheve, K. (2001). Analyzing incomplete political science data: An alternative algorithm for multiple imputation. American political science review, 95(1), 49-69.
Little, R. J., & Rubin, D. B. (1989). The analysis of social science data with missing values. Sociological methods & research, 18(2-3), 292-326.
Rubin, D. B. (1996). Multiple imputation after 18+ years. Journal of the American statistical Association, 91(434), 473-489.
Rubin, D. B. (2004). Multiple imputation for nonresponse in surveys (Vol. 81). John Wiley & Sons.
Schafer, J. L. (1997). Analysis of incomplete multivariate data. Chapman &Hall/CRC.
Van Buuren, S. (2018). Flexible imputation of missing data. CRC press.








Appendix 2 – Applicants’ information
Table A2.1 – Applicants’ Country 
	Country
	Eligible
	Funded

	AT
	62
	16

	BE
	64
	12

	BG
	16
	1

	CH
	61
	6

	CY
	5
	0

	DE
	204
	70

	DK
	109
	52

	EE
	26
	9

	EL
	12
	2

	ES
	396
	163

	FI
	145
	52

	FR
	206
	59

	HR
	4
	1

	HU
	64
	11

	IE
	64
	32

	IL
	160
	33

	IS
	18
	8

	IT
	314
	80

	LT
	7
	2

	LU
	3
	0

	LV
	10
	0

	MK
	1
	0

	MT
	2
	1

	NL
	140
	46

	NO
	55
	33

	PL
	6
	5

	PT
	63
	12

	RO
	5
	0

	RS
	1
	0

	SE
	148
	47

	SI
	27
	9

	SK
	2
	0

	TR
	3
	0

	UA
	1
	3

	UK
	348
	76




Table A2.1 – Applicants’ economic sector 
	Economic sector
	Eligible
	Funded

	A - Agriculture, forestry and fishing
	15
	4

	B - Mining and quarrying
	4
	1

	C - Manufacturing
	681
	246

	D - Electricity, gas, steam and air conditioning supply
	14
	6

	E - Water supply; sewerage, waste management and remediation activities
	20
	5

	F - Construction
	40
	17

	G - Wholesale and retail trade; repair of motor vehicles and motorcycles
	157
	42

	H - Transportation and storage
	7
	1

	I - Accommodation and food service activities
	1
	0

	J - Information and communication
	669
	157

	K - Financial and insurance activities
	36
	12

	L - Real estate activities
	7
	3

	M - Professional, scientific and technical activities
	883
	279

	N - Administrative and support service activities
	72
	20

	P - Education
	8
	3

	Q - Human health and social work activities
	33
	10

	R - Arts, entertainment and recreation
	2
	1

	S - Other service activities
	10
	3

	Missing information
	98
	93













Appendix 3 -  Entropy balancing 
Table A3.1 – Standardized Mean Difference post-balancing
	Variable
	Mean Treated
	Mean Control 
Raw
	SMD Before
	Mean Control 
Balance
	SMD After 

	Proposal duration
	38.590
	38.474
	0.0597
	38.590
	0

	Total project cost
	152.761
	152.970
	-0.0397
	152.761
	0

	Requested EU contribution
	149.347
	149.465
	-0.0126
	149.347
	0

	Total number of prior attempts
	13.226
	13.993
	-0.1462
	13.226
	0

	Distance
	-0.4173
	-14.995
	23.118
	-0.4173
	0

	Patent applications lag 1
	0.6087
	0.6067
	0.0017
	0.6087
	0

	Patent applications lag 2
	0.5218
	0.5264
	-0.0041
	0.5218
	0

	Patent applications lag 3
	0.4983
	0.4353
	0.0580
	0.4983
	0

	Patent applications lag 4
	0.2265
	0.3399
	-0.1526
	0.2265
	0

	Patents granted lag 1
	0.3419
	0.3437
	-0.0022
	0.3419
	0

	Patents granted lag 2
	0.3092
	0.3052
	0.0049
	0.3092
	0

	Patents granted lag 3
	0.3035
	0.2579
	0.0577
	0.3035
	0

	Patents granted lag 4
	0.1250
	0.2065
	-0.1570
	0.1250
	0

	Citation weighted patent applications lag 1
	0.0341
	0.0479
	-0.0477
	0.0341
	0

	Citation weighted patent applications lag 2
	0.0236
	0.0462
	-0.1022
	0.0236
	0

	Citation weighted patent applications lag 3
	0.0437
	0.0302
	0.0408
	0.0437
	0

	Citation weighted patent applications lag 4
	0.0149
	0.0273
	-0.0649
	0.0149
	0

	Citation weighted patents granted lag 1
	0.0183
	0.0262
	-0.0406
	0.0183
	0

	Citation weighted patents granted lag 2
	0.0203
	0.0198
	0.0023
	0.0203
	0

	Citation weighted patents granted lag 3
	0.0236
	0.0170
	0.0256
	0.0236
	0

	Citation weighted patents granted lag 4
	0.0040
	0.0190
	-0.1645
	0.0040
	0

	New IPC patent applications lag 1
	0.2709
	0.2815
	-0.0152
	0.2709
	0

	New IPC patent applications lag 2
	0.2416
	0.2604
	-0.0263
	0.2416
	0

	New IPC patent applications lag 3
	0.2505
	0.2143
	0.0512
	0.2505
	0

	New IPC patent applications lag 4
	0.1001
	0.1675
	-0.1547
	0.1001
	0

	New IPC patents granted lag 1
	0.1355
	0.1514
	-0.0347
	0.1355
	0

	New IPC patents granted lag 2
	0.1424
	0.1407
	0.0034
	0.1424
	0

	New IPC patents granted lag 3
	0.1481
	0.1231
	0.0498
	0.1481
	0

	New IPC patents granted lag 4
	0.0577
	0.1005
	-0.1369
	0.0577
	0

	TDI growth rates lag 1
	0.0242
	0.0223
	0.0152
	0.0242
	0

	TDI growth rates lag 2
	0.0220
	0.0239
	-0.0151
	0.0220
	0

	TDI growth rates lag 3
	0.0130
	0.0183
	-0.0588
	0.0130
	0

	TDI growth rates lag 4
	-0.0105
	0.0133
	-0.3170
	-0.0105
	0

	Patent novelty lag 1
	0.0690
	0.0463
	0.0719
	0.0690
	0

	Patent novelty lag 2
	0.0662
	0.0451
	0.0683
	0.0662
	0

	Patent novelty lag 3
	0.0652
	0.0413
	0.0775
	0.0652
	0

	Patent novelty lag 4
	0.0635
	0.0354
	0.0921
	0.0635
	0












Appendix 4 -  Additional Tables 
A4.1 Time average treatment effect tables
Table A4.1.1 – Patent scale and quality time average treatment effect estimation results
	
	

	
	(1)
	(2)
	(3)
	(4)

	Time to treatment  ATT:
	Patent applications
	Patents granted
	Citation weighted 
patent applications
	Citation weighted 
patents granted

	-4
	-0.1205***
	-0.0607**
	-0.0087
	0.0072

	
	(0.0354)
	(0.0254)
	(0.0172)
	(0.0095)

	-3
	-0.0580*
	0.0207
	-0.0176
	-0.0003

	
	(0.0298)
	(0.0214)
	(0.0145)
	(0.0080)

	-2
	-0.0399
	0.0044
	-0.0146
	-0.0009

	
	(0.0261)
	(0.0188)
	(0.0127)
	(0.0070)

	0
	0.1143***
	0.0452**
	-0.0100
	0.0066

	
	(0.0252)
	(0.0181)
	(0.0122)
	(0.0067)

	1
	0.1038***
	0.0325*
	0.0160
	0.0215***

	
	(0.0257)
	(0.0185)
	(0.0125)
	(0.0069)

	2
	0.1227***
	-0.0096
	0.0270**
	0.0107

	
	(0.0262)
	(0.0188)
	(0.0127)
	(0.0070)

	3
	0.0418
	-0.0629***
	-0.0012
	0.0083

	
	(0.0266)
	(0.0191)
	(0.0129)
	(0.0071)

	4
	-0.0446*
	-0.0849***
	-0.0044
	-0.0075

	
	(0.0269)
	(0.0193)
	(0.0131)
	(0.0072)

	5
	-0.1262***
	-0.0976***
	0.0147
	-0.0003

	
	(0.0319)
	(0.0229)
	(0.0155)
	(0.0085)

	6
	-0.1853***
	-0.1568***
	-0.0419**
	-0.0110

	
	(0.0389)
	(0.0279)
	(0.0189)
	(0.0104)

	7
	-0.2012***
	-0.1733***
	0.0116
	-0.0121

	
	(0.0503)
	(0.0361)
	(0.0244)
	(0.0135)

	8
	-0.5120***
	-0.3701***
	-0.0197
	0.0110

	
	(0.0718)
	(0.0515)
	(0.0349)
	(0.0192)

	
	-0.1205***
	-0.0607**
	-0.0087
	0.0072

	Firm fixed effects
	Yes
	Yes
	Yes
	Yes

	Year fixed effects
	Yes
	Yes
	Yes
	Yes

	Num.Obs.
	32949
	32949
	32949
	32949

	R2
	0.570
	0.445
	0.143
	0.151

	R2 Adj.
	0.518
	0.378
	0.040
	0.047

	Robust standard errors. ***p < 0.01, **p < 0.05 and *p < 0.10





Table A4.1.2 – Technology specialization time average treatment effect estimation results
	
	

	
	(1)
	(2)
	(3)
	(4)

	Time to treatment  ATT:
	New IPC 
patent applications
	New IPC 
patents granted
	TDI growth rates
	Patent novelty

	-4
	-0.0409
	-0.0222
	-0.0106
	-0.0146

	
	(0.0283)
	(0.0187)
	(0.0095)
	(0.0109)

	-3
	0.0147
	0.0274*
	-0.0074
	-0.0034

	
	(0.0238)
	(0.0157)
	(0.0081)
	(0.0092)

	-2
	-0.0140
	-0.0140
	-0.0004
	-0.0039

	
	(0.0209)
	(0.0138)
	(0.0070)
	(0.0080)

	0
	0.0439**
	-0.0067
	-0.0090
	0.0293***

	
	(0.0201)
	(0.0133)
	(0.0068)
	(0.0077)

	1
	-0.0409**
	-0.0441***
	-0.0324***
	0.0047

	
	(0.0205)
	(0.0136)
	(0.0070)
	(0.0079)

	2
	0.0086
	-0.0076
	-0.0068
	0.0137*

	
	(0.0209)
	(0.0138)
	(0.0072)
	(0.0081)

	3
	0.0062
	-0.0489***
	0.0035
	0.0172**

	
	(0.0213)
	(0.0140)
	(0.0073)
	(0.0082)

	4
	-0.0449**
	-0.0507***
	-0.0174**
	0.0065

	
	(0.0215)
	(0.0142)
	(0.0074)
	(0.0083)

	5
	-0.0676***
	-0.0823***
	-0.0152*
	0.0061

	
	(0.0255)
	(0.0168)
	(0.0089)
	(0.0098)

	6
	-0.1540***
	-0.0836***
	-0.0407***
	0.0105

	
	(0.0310)
	(0.0205)
	(0.0109)
	(0.0120)

	7
	-0.1470***
	-0.0916***
	-0.0103
	-0.0033

	
	(0.0401)
	(0.0265)
	(0.0139)
	(0.0155)

	8
	-0.1673***
	-0.0910**
	-0.0356*
	-0.0044

	
	(0.0573)
	(0.0378)
	(0.0195)
	(0.0221)

	Firm fixed effects
	Yes
	Yes
	Yes
	Yes

	Year fixed effects
	Yes
	Yes
	Yes
	Yes

	Num.Obs.
	32949
	32949
	19815
	32949

	R2
	0.281
	0.236
	0.093
	0.341

	R2 Adj.
	0.194
	0.143
	-0.016
	0.261

	Robust standard errors. ***p < 0.01, **p < 0.05 and *p < 0.10









Table A4.1.3 –Heterogeneity analysis – Patent scale and quality time average treatment effect estimation results
	
	Full subsidized
	Co-financed

	

	
	(1)
	(2)
	(3)
	(4)
	(5)
	(6)
	(7)
	
	(8)
	

	Time to treatment  ATT:
	Patent applications
	Patents granted
	Citation weighted 
patent applications
	Citation weighted 
patents granted
	Patent applications
	Patents granted
	Citation weighted 
patent applications
	
	Citation weighted 
patents granted
	

	-4
	
	
	
	
	-0.1019***
	-0.0407
	-0.0110
	
	0.0113
	

	
	
	
	
	
	(0.0354)
	(0.0252)
	(0.0171)
	
	(0.0095)
	

	-3
	0.1552*
	0.1777***
	0.1162***
	-0.0204
	-0.0613**
	0.0200
	-0.0263*
	
	0.0022
	

	
	(0.0872)
	(0.0631)
	(0.0425)
	(0.0222)
	(0.0298)
	(0.0213)
	(0.0144)
	
	(0.0080)
	

	-2
	0.0082
	0.1455***
	0.0197
	0.0058
	-0.0355
	0.0018
	-0.0175
	
	-0.0002
	

	
	(0.0757)
	(0.0548)
	(0.0369)
	(0.0193)
	(0.0264)
	(0.0189)
	(0.0128)
	
	(0.0071)
	

	0
	0.1275*
	0.0771
	-0.0851**
	-0.0280
	0.1225***
	0.0506***
	-0.0039
	
	0.0104
	

	
	(0.0678)
	(0.0491)
	(0.0330)
	(0.0173)
	(0.0255)
	(0.0182)
	(0.0123)
	
	(0.0069)
	

	1
	-0.0029
	0.0098
	-0.1853***
	-0.0014
	0.1204***
	0.0416**
	0.0316**
	
	0.0242***
	

	
	(0.0679)
	(0.0492)
	(0.0331)
	(0.0173)
	(0.0260)
	(0.0186)
	(0.0126)
	
	(0.0070)
	

	2
	0.2996***
	0.0703
	-0.1034***
	-0.0233
	0.1173***
	-0.0084
	0.0372***
	
	0.0143**
	

	
	(0.0680)
	(0.0493)
	(0.0332)
	(0.0174)
	(0.0265)
	(0.0189)
	(0.0128)
	
	(0.0071)
	

	3
	0.0458
	-0.0550
	-0.1563***
	-0.0461***
	0.0501*
	-0.0559***
	0.0109
	
	0.0135*
	

	
	(0.0682)
	(0.0493)
	(0.0332)
	(0.0174)
	(0.0269)
	(0.0192)
	(0.0130)
	
	(0.0072)
	

	4
	-0.0866
	-0.1270**
	0.0795**
	-0.0312*
	-0.0334
	-0.0745***
	-0.0110
	
	-0.0046
	

	
	(0.0682)
	(0.0493)
	(0.0332)
	(0.0174)
	(0.0271)
	(0.0193)
	(0.0131)
	
	(0.0073)
	
	

	5
	-0.2559***
	-0.1602***
	-0.0927***
	-0.0404**
	-0.1008***
	-0.0807***
	0.0262*
	
	0.0055
	

	
	(0.0682)
	(0.0493)
	(0.0332)
	(0.0174)
	(0.0327)
	(0.0233)
	(0.0158)
	
	(0.0088)
	

	6
	-0.3999***
	-0.4133***
	-0.2435***
	-0.0471**
	-0.1615***
	-0.1290***
	-0.0209
	
	-0.0073
	

	
	(0.0904)
	(0.0655)
	(0.0441)
	(0.0231)
	(0.0397)
	(0.0284)
	(0.0192)
	
	(0.0107)
	

	7
	-0.2676**
	-0.6833***
	-0.1577***
	-0.0695**
	-0.1891***
	-0.1058***
	0.0336
	
	-0.0047
	

	
	(0.1073)
	(0.0777)
	(0.0523)
	(0.0274)
	(0.0518)
	(0.0370)
	(0.0251)
	
	(0.0140)
	

	8
	-1.0986***
	-1.1486***
	-0.3768***
	0.0047
	-0.4214***
	-0.2564***
	0.0299
	
	0.0120
	

	
	(0.1491)
	(0.1079)
	(0.0726)
	(0.0380)
	(0.0741)
	(0.0529)
	(0.0358)
	
	(0.0200)
	

	Firm fixed effects
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	
	Yes
	

	Year fixed effects
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	
	Yes
	

	Num.Obs.
	25695
	25695
	25695
	25695
	32376
	32376
	32376
	
	32376
	

	R2
	0.597
	0.458
	0.149
	0.155
	0.563
	0.440
	0.145
	
	0.152
	

	R2 Adj.
	0.548
	0.392
	0.045
	0.052
	0.510
	0.372
	0.041
	
	0.049
	

	Robust standard errors. ***p < 0.01, **p < 0.05 and *p < 0.10
	
	
	
	
	
	










Table A4.1.4 –Heterogeneity analysis – Technology specialization time average treatment effect estimation results
	
	Full subsidized
	Co-financed

	
	(1)
	(2)
	(3)
	(4)
	(5)
	(6)
	(7)
	(8)

	Time to treatment  ATT:
	New IPC 
patent applications
	New IPC 
patents granted
	TDI growth rates
	Patent novelty
	New IPC 
patent applications
	New IPC 
patents granted
	TDI growth rates
	Patent novelty

	-4
	
	
	
	
	-0.0373
	-0.0151
	-0.0130
	-0.0118

	
	
	
	
	
	(0.0282)
	(0.0186)
	(0.0092)
	(0.0108)

	-3
	0.0746
	0.0548
	-0.0010
	-0.0208
	0.0133
	0.0288*
	-0.0089
	-0.0010

	
	(0.0678)
	(0.0439)
	(0.0218)
	(0.0285)
	(0.0238)
	(0.0157)
	(0.0078)
	(0.0091)

	-2
	0.1046*
	0.0736*
	-0.0017
	0.0160
	-0.0204
	-0.0175
	-0.0014
	-0.0042

	
	(0.0589)
	(0.0381)
	(0.0188)
	(0.0248)
	(0.0211)
	(0.0139)
	(0.0069)
	(0.0081)

	0
	0.0540
	0.0128
	-0.0253
	0.0567**
	0.0458**
	-0.0054
	-0.0077
	0.0283***

	
	(0.0527)
	(0.0341)
	(0.0167)
	(0.0222)
	(0.0203)
	(0.0135)
	(0.0068)
	(0.0078)

	1
	-0.1413***
	-0.1118***
	-0.0539***
	0.0168
	-0.0307
	-0.0362***
	-0.0297***
	0.0048

	
	(0.0528)
	(0.0342)
	(0.0167)
	(0.0222)
	(0.0207)
	(0.0137)
	(0.0069)
	(0.0080)

	2
	0.1255**
	0.0441
	0.0107
	0.1181***
	0.0019
	-0.0090
	-0.0093
	0.0067

	
	(0.0529)
	(0.0342)
	(0.0168)
	(0.0223)
	(0.0211)
	(0.0140)
	(0.0071)
	(0.0081)

	3
	-0.2109***
	-0.1842***
	-0.0128
	0.0885***
	0.0255
	-0.0357**
	0.0040
	0.0127

	
	(0.0530)
	(0.0343)
	(0.0168)
	(0.0223)
	(0.0214)
	(0.0142)
	(0.0072)
	(0.0082)

	4
	-0.0215
	-0.0538
	-0.0202
	0.0214
	-0.0445**
	-0.0478***
	-0.0169**
	0.0064

	
	(0.0530)
	(0.0343)
	(0.0168)
	(0.0223)
	(0.0216)
	(0.0143)
	(0.0073)
	(0.0083)

	5
	-0.2155***
	-0.1678***
	-0.0327*
	0.0420*
	-0.0484*
	-0.0693***
	-0.0133
	0.0037

	
	(0.0530)
	(0.0343)
	(0.0168)
	(0.0223)
	(0.0260)
	(0.0172)
	(0.0089)
	(0.0100)

	6
	-0.2935***
	-0.1447***
	-0.0441**
	-0.0596**
	-0.1386***
	-0.0767***
	-0.0386***
	0.0177

	
	(0.0703)
	(0.0455)
	(0.0220)
	(0.0296)
	(0.0317)
	(0.0209)
	(0.0109)
	(0.0122)

	7
	-0.3195***
	-0.2999***
	-0.0419
	0.1754***
	-0.1232***
	-0.0641**
	-0.0042
	-0.0257

	
	(0.0834)
	(0.0540)
	(0.0259)
	(0.0351)
	(0.0413)
	(0.0273)
	(0.0141)
	(0.0159)

	8
	-0.3460***
	-0.3650***
	-0.0175
	-0.0257
	-0.1165**
	-0.0513
	-0.0343*
	-0.0011

	
	(0.1159)
	(0.0750)
	(0.0352)
	(0.0488)
	(0.0590)
	(0.0391)
	(0.0197)
	(0.0227)

	Firm fixed effects
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	Year fixed effects
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	Num.Obs.
	25695
	25695
	14621
	25695
	32376
	32376
	19316
	32376

	R2
	0.270
	0.220
	0.087
	0.373
	0.287
	0.240
	0.094
	0.337

	R2 Adj.
	0.181
	0.125
	-0.023
	0.297
	0.200
	0.147
	0.015
	0.257

	Robust standard errors at sector and NUTS 2 level. ***p < 0.01, **p < 0.05 and *p < 0.10
	
	
	
	













Table A4.1.5 –Heterogeneity analysis – Patent scale, quality and Technology specialization time average treatment effect estimation results
	
	
	

	
	(1)
	(2)
	(3)
	(4)
	(5)
	(6)
	(7)
	(8)

	Time to treatment  ATT:
	Patent applications
	Patents granted
	Citation weighted 
patent applications
	Citation weighted 
patents granted
	New IPC 
patent applications
	New IPC 
patents granted
	TDI growth rates
	Patent novelty

	-4
	-0.1205***
	-0.0607**
	-0.0087
	0.0072
	-0.0409
	-0.0222
	-0.0098
	-0.0146

	
	(0.0354)
	(0.0254)
	(0.0172)
	(0.0095)
	(0.0283)
	(0.0187)
	(0.0091)
	(0.0109)

	-3
	-0.0580*
	0.0207
	-0.0176
	-0.0003
	0.0147
	0.0274*
	-0.0075
	-0.0034

	
	(0.0298)
	(0.0214)
	(0.0145)
	(0.0080)
	(0.0238)
	(0.0157)
	(0.0077)
	(0.0092)

	-2
	-0.0399
	0.0044
	-0.0146
	-0.0009
	-0.0140
	-0.0140
	-0.0006
	-0.0039

	
	(0.0261)
	(0.0188)
	(0.0127)
	(0.0070)
	(0.0209)
	(0.0138)
	(0.0067)
	(0.0080)

	0
	0.1143***
	0.0452**
	-0.0100
	0.0066
	0.0439**
	-0.0067
	-0.0087
	0.0293***

	
	(0.0252)
	(0.0181)
	(0.0122)
	(0.0067)
	(0.0201)
	(0.0133)
	(0.0065)
	(0.0077)

	1
	0.1038***
	0.0325*
	0.0160
	0.0215***
	-0.0409**
	-0.0441***
	-0.0313***
	0.0047

	
	(0.0257)
	(0.0185)
	(0.0125)
	(0.0069)
	(0.0205)
	(0.0136)
	(0.0067)
	(0.0079)

	2
	0.1227***
	-0.0096
	0.0270**
	0.0107
	0.0086
	-0.0076
	-0.0071
	0.0137*

	
	(0.0262)
	(0.0188)
	(0.0127)
	(0.0070)
	(0.0209)
	(0.0138)
	(0.0069)
	(0.0081)

	3
	0.0418
	-0.0629***
	-0.0012
	0.0083
	0.0062
	-0.0489***
	0.0030
	0.0172**

	
	(0.0266)
	(0.0191)
	(0.0129)
	(0.0071)
	(0.0213)
	(0.0140)
	(0.0070)
	(0.0082)

	4
	-0.0446*
	-0.0849***
	-0.0044
	-0.0075
	-0.0449**
	-0.0507***
	-0.0167**
	0.0065

	
	(0.0269)
	(0.0193)
	(0.0131)
	(0.0072)
	(0.0215)
	(0.0142)
	(0.0071)
	(0.0083)

	5
	-0.1262***
	-0.0976***
	0.0147
	-0.0003
	-0.0676***
	-0.0823***
	-0.0149*
	0.0061

	
	(0.0319)
	(0.0229)
	(0.0155)
	(0.0085)
	(0.0255)
	(0.0168)
	(0.0085)
	(0.0098)

	6
	-0.1853***
	-0.1568***
	-0.0419**
	-0.0110
	-0.1540***
	-0.0836***
	-0.0397***
	0.0105

	
	(0.0389)
	(0.0279)
	(0.0189)
	(0.0104)
	(0.0310)
	(0.0205)
	(0.0104)
	(0.0120)

	7
	-0.2012***
	-0.1733***
	0.0116
	-0.0121
	-0.1470***
	-0.0916***
	-0.0102
	-0.0033

	
	(0.0503)
	(0.0361)
	(0.0244)
	(0.0135)
	(0.0401)
	(0.0265)
	(0.0133)
	(0.0155)

	8
	-0.5120***
	-0.3701***
	-0.0197
	0.0110
	-0.1673***
	-0.0910**
	-0.0353*
	-0.0044

	
	(0.0718)
	(0.0515)
	(0.0349)
	(0.0192)
	(0.0573)
	(0.0378)
	(0.0186)
	(0.0221)

	Controls
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	Firm fixed effects
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	Year fixed effects
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	Num.Obs.
	22821
	22821
	22821
	22821
	22821
	22821
	14289
	22821

	R2
	0.556
	0.434
	0.137
	0.144
	0.266
	0.222
	0.085
	0.330

	
	
	
	
	
	
	
	
	

	Robust standard errors at sector and NUTS 2 level. ***p < 0.01, **p < 0.05 and *p < 0.10
	
	
	
	











