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Motivations & Challenges

Unprecedented challenges related to climate change.

Accelerating the diffusion of green technologies (GTs) is key to mitigate

GHG emissions (UNFCCC, 2023), yet multiple barriers (Ghisetti and Quatraro, 2017).

GTs are more complex than conventional ones, complexity increases over

time (Broekel, 2019), requiring the recombination of numerous, distant, and
cognitively diverse knowledge domains (Barbieri et al., 2016; Fusillo, 2019).

Spatiality of knowledge complexity has been investigated (Pintar and Scherngell,

2022; Mewes and Broekel, 2022)... But its temporality remains unexplored.
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Research Question & Hypotheses

Complexity = Sustainability transitions? Encouraging empirical evidence -
Economically (e.g., Hidalgo and Hausmann, 2009; Mewes and Broekel, 2022), Socially (e.g.,
Hartmann et al., 2017; Sbardella et al., 2017), and Environmentally (e.g., Mealy and Teytelboym,
2022; Romero and Gramkow, 2021).

Research question: To what extent does technological complexity impact the
diffusion of GTs across European countries?

» Dependent variables: Length of (1) the introduction phase (cross-sectional OLS), and
(2) the formative phase (until take-off, panel FE).

* Independent variables: (1) Complexity, and (2) Environmental policy stringency.
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Data & Complexity measure

» Sample: Country-GT pairs - 30 European countries with 43 GTs, 1995-2017.

» Green patents reliably measure GTs (EPO PATSTAT, CPC Y02/Y04S) (Barbieri et al., 2016):

1.

Country identified using inventor address of the patent (full counting).

2. Green tech. class: Six-digit level; e.g., "'Y02B20’ = energy-efficient lighting tech.

Minimum of 500 patents per tech. = 43 GTs retained.

» Complexity-Fitness is a widely adopted and robust measure of EC (de Cunzo et al.,
2022; Shardella et al., 2018; Napolitano et al., 2022) - TWO indexes (using RTA matrices):

» See details

1.

National fitness (F; ;) reflects the average national tech. complexity, and the
underlying capabilities.

Tech. sophistication (Qx ;): reflects technologies rarely specialized in, but by
countries with advanced capabilities (high fitness score).

Relative complexity for each Country-GT pair: Qx ; — F; ;

Inverted ranking transformation of pairs
(independent matrix computation) (Caldarola et al., 2024)



Diffusion measure

Diffusion is measured in terms of technological knowledge (using patents’ earliest
priority dates).

» The GT introduction phase is defined as the time difference between the Global
introduction date (from 1979) and the National European introduction date (from 1995).

Identifying take-off requires capturing tech. trajectories: Cumulative patent
counts over time per country-GT pair, starting from national introduction.

A logistic function fits the trajectory to its asymptotic limit—a widely accepted
S-shape in the diffusion literature (e.g., Andersen, 1999; Cherp et al., 2021).
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Environmental Policy Stringency Measure

+ Arelative OECD’s Environmental Policy Stringency (EPS) index (Botta and Kozluk,
2014; Kruse et al., 2022) disaggregated into market-based, non-market-based,
and technology support instruments:

EPSc. .k
N s EPS)tk

» Leader and laggard countries are identified using yearly dummies by
instrument type:

Relative EPS¢ ; x = for all j where j # ¢

1 if Relative EPS¢ ¢ x > A\ EPSEurope—c,t,k

Dummy EPS_, , =
” 0 if Relative EPS¢ :x < A EPSturope—c,t,k

* Where )\ is a threshold, using two main values:

1. The average of other European countries,

2. The 90" percentile of the European distribution (with = thresholds tested).



Descriptive statistics

Finland

0.75

| |
W United_Kingdom
] ]

AR Netherlands
| N Italy

Maturity estimated
o

I
|
|
|
|
|
|
|

0.25 T

|

|

i !
1996 1998 2000 2002 2004 2006 2008 2010 2012 2014 2016
Year observed

Milestone @ Take-off Maturity
0.250.500.75

Figure 1: Estimated European trajectories for reducing energy consumption technologies
in ICT (Logistic function fitted for CPC Y02D30; take-off defined at 10% of trajectory maturity)



Econometric estimates

* Introduction phase (cross-sectional data): Natural logarithm of the time lag (in days)
between global and national introduction of GTs = OLS estimation with time
fixed effects:

Log[Y]/740%eto" — o + By + 64 Log[Rank(Complexity)], ; ,
+ B1(EPS>\European-EPS)(t — s) + B2Z:+

BaXo(t—1)+ > BaypPeriodp + € ¢
P

» Take-off phase (longitudinal data): Percentage of estimated trajectory maturity from
national introduction of GTs to national take-off = panel fixed effects estimation:

Yi,o(1)@€" = o + By + 04 Log[Rank(Complexity)], ;
+ B1(EPS>\European-EPS) (t — s) + BoXc(t — 1)
+ D Bareyear; g+ i+ 0o +€ic

t

Where:

Maturity estimated; .(t
y ic(t) 100

Y (t take—off _
rel) Maturity estimated]2+e-Off



Results - Introduction phase

Dependent variable: log of time between global and national GT introduction

(1) (2 () 4 (5)
Log[Rank(Complexity)]e,i,—1 0.033*** 0.026"** 0.023*** 0.024*** 0.017***
(0.006) (0.006) (0.006) (0.006) (0.006)
Log[GDP per capita]e,:—1 —0.017 —0.014 —0.014 0.0002
(0.012) (0.011) (0.011) (0.006)
Log[Trade Openness]c,i—1 0.030"** 0.031"** 0.031*** 0.030"**
(0.011) (0.011) (0.011) (0.010)
Pioneerc ; —0.027"** —0.027** —0.025""*
(0.010) (0.011) (0.009)
Bordere,i —0.016"" —0.016™" —0.014"*
(0.008) (0.008) (0.007)
Firms countg,j 1—1 0.0004 —0.0003
(0.002) (0.002)
Universities countc, ;1 0.009 0.009
(0.011) (0.012)
Log[Green diversification +1]¢,i—1 —0.017"*
(0.008)
Time FE v v v v v
Observations 1,048 1,048 1,048 1,048 1,048
Adjusted R? 0.922 0.925 0.925 0.925 0.926

Note: SE are heteroskedasticity-robust and clustered at the country level. *p<0.1; **p<0.05; ***p<0.01

introducing GTs.

* A one-percent increase in the complexity rank corresponds to a 1.7% increase in the time lag for



Results - Introduction phase

'Dependent variable: log of time between global and national GT introduction
Above European average stringency

Strong stringency in Europe (90" percentie)
EPSt5 EPSt4  EPS13 EPSt2 EPS -1 EPS 15 EPS 14 EPSt3 EPSt2 EPS 11
LogIRank(Complexity)lc 1 % MBPc. > iMBPeucpoc.¢ 0.0001 ~0.002 ~0.021 —0.022 —0.026"
(0.030) (0.018) (0.013) (0.016) (0.010)
LogIRank(Complexity)lc.—1 x MBPe. > Pao(MBP upa-—c..) ~0.067""* ~0.070"" ~0.121° ~0.083" ~0.056"*
(0.014) (0.013) (0.027) (0.019) (0.016)
LogIRank(Complexityle 1 x NMBP, > iNMBPeycye o ~0.069° ~0.023 0.002 ~0018 ~0.021°
(0023) (0.020) (0.010) (0016) (0012)
Log{Rank(Complexity)l 1 % NMBP, > Poa(NMBPeispe-c.) ~0.008 0.025 0,023 ~0.025 ~0.026"
(0.030) (0.050) (0.007) (0.006) (0.006)
Log[Rank(Complexity)lc—1 % TSc. > iTSeucpe-c.t 0013 0.004 0.020 0,003 0.002
(0.027) (0.018) (0015) (0.013) (0.011)
LogIRank(Complexityle 1 % TS > Poo(TSeuope <) ~0.042°" ~0.021 0015 0018 0,037
(0.014) (0.018) (0.011) (0.011) (0.016)
Log[Rank(Complexity)]c..-— 0.018"* 0.017** 0011 00317 0.030°** 0.016"" 0.016" 0.031" 00317 0.030°"
(0.007) (0.007) (0.010) (0.008) (0.008) (0.006) (0.008) (0.006) (0.005) (0.005)
Control variables v v v v v v v v v v
Time FE v v v v v v v v v v
Observations 908 908 908 908 908 908 908 908 908 908
Adjusted R* 0916 0913 0911 0912 0910 0915 0913 0912 0911 o911
Note: SE are heteroskedasticity-robust and clustered at the country level. *p<0.1; **p<0.05;**"p<0.01

¢ E.g., aone-percent increase in the complexity rank, combined with market-based environmental policy
stringency that is (1) above the European average or (2) in the top 10% of European leaders, is

associated with a 2.6% and 5.6% reduction, respectively, in the time lag for introducing GTs.



Results - Take-off phase

Dependent variable: percentage of trajectory maturity estimated until take-off (10%)

(1

(2) () (4) (5)
Log[Rank(Complexity)]c,i,i—1 —2.668 —3.203"** —3.550""" —3.505""" —2.167""
(1.994) (1.243) (1.247) (1.240) (0.826)
GDP per capitac,—1 0.006""* 0.006""* 0.006"" —0.0003
(0.001) (0.0005) (0.0005) (0.0002)
RTAG,t—1 0.052 —0.981" —0.976" 0.722**
(0.410) (0.556) (0.565) (0.283)
Trade Opennessg,;—1 0.622*** 0.606™** 0.604*** 0.087***
(0.157) (0.158) (0.158) (0.026)
Firms countc ;1 1.383""" 1.382"" 0.623"""
(0.274) (0.275) (0.124)
Universities countc j,i—1 2.414% 2.434* 0.307
(0.502) (0.504) (0.279)
Green diversificatione,;—1 0.151 0.096
(0.163) (0.094)
Country FE v v v v v
Technology FE v v v v v
Year FE X X X X v
Observations 3,349 3,349 3,349 3,349 3,349
Adjusted R? 0.146 0.763 0.770 0.770 0.897

Note: SE are Driscoll-Kraay robust. “p<0.1; **p<0.05; ***p<0.01

* A one-percent increase in the complexity rank is associated with a 2.17% decrease in the trajectory

maturity needed for GTs to take off.



Results - Take-off phase

Dependent variable: percentage of trajectory maturit estimated unti take-off (10%)

Above European average stringency Strong sringency in Europe (90" percentie)
EPSt5 EPSt4 EPSt3 EPS12 EPS 11 EPSt5 EPSt4 EPSt3 EPS12 EPS 11
LogIRank(Complexity)lc -1 x MBPG,t > yMBPEurope-c.t 1.925 0954 0.065 0261 0.586
(0.785) (0.932) (0.802) (0.9%) (1.012)
Log[Rank(Complexity) 1 % MBPG. > pe-c) 11,627 10,947 106147 9.297 5.223°
(2273) (1.957) (3.008) (3:508) (3.109)
1 1% NMBPG > po. 0.074 0.487 1334 4717 4514
(0.459) (0.441) (1.351) (1.809) (1.795)
LogIRank(Complexity)]. . x NMBPC,1 > Pio(NMBPEurope-c.{) 1.459 24807 3681 3474 3164
(0969) (0.883) (0614) (0.687) (0.768)
LoglRank(Complexity)lc-1 x TSct > uTSEurope-c.t ~0.016 0679 0.084 0040 0.027
(0671) (0.785) (0.552) (0.255) (0.467)
LogIRank(Complexitylc -1 % TG > Paa(TSEUrope-c.{) 2897 3297 3292 1517 1976
(2.923) (2:699) (1512) (1.749) (1.405)
LoglRank(Complexity)lc 25653 —2976""  -2960" —49a7 —4.866"" 3,059 3,133 —4.085" ~3.958" 35637
(0.755) (0.770) (1.210) (1.569) (1.779) (0.746) (0677) (0.933) (1.038) (1.085)
Gontrol variables. v v v v v v v v v v
Country FE v v v v v v v v v v
Technology FE v v v v v v v v v v
Year FE v v v v v v % v v v
Observations 3349 3349 3,349 3,349 3,349 3,349 3349 3,349 3,349 3,349
Adjusted R 0.897 0897 0897 0898 0898 0898 0899 0899 0898 0898

Note: SE are Driscoll-Kraay robust. “p<0.1; **p<0.05; *p<0.01

* E.g., a one-percent increase in the complexity rank, combined with non-market-based environmental
policy stringency that is (1) above the European average or (2) in the top 10% of European leaders, is
associated with a 4.51% and 3.16% increase, respectively, in the trajectory maturity needed for GTs to

take off.



Conclusion & Open avenues

1.

» Conclusions based on the results

Technological complexity—when accounting for national technological capabilities—hinders
both the introduction and take-off phases of GTs diffusion in European countries.

. Highly stringent domestic environmental regulation—particularly through market-based

instruments—mitigates the hindering effect of complexity on national diffusion.

Perspectives & Open avenues

. Does the effect of policy stringency unfold over time—and how to capture it?

. Patents reflect early stages of the TLC, prior to commercialization and adoption — Linking

GTs to products or trademarks (e.g., via cross-relatedness metrics) (Castaldi and Drivas,
2023; de Cunzo et al., 2022) may help identify adoption take-off.

Robustness checks

. Alternative measures of tech. complexity: Method of Reflections (Hidalgo and Hausmann,

2009), and Method of Structural Diversity (Broekel, 2019).

. Alternative EPS thresholds: raw index and cutoffs (15" and 20" percentiles).

. Alternative take-off thresholds: both estimated and observed (12%, 15%, 17% and 20%). 13



Thank you!
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Tech. Trajectory Measure

Logistic estimation is performed using the Levenberg-Marquardt Algorithm
(e.g., Cherp et al., 2021), implementing the following function:

L
0= errw

L is saturation level, k is steepness at the inflection, and f, is the fractional year estimated at the
inflection.

Take-off is defined as a linear combination of k and t,, and corresponds to 10% of saturation level (e.g.,
Pezzoni et al., 2022).

2.2
tio = fo — " (2

Evaluating the fit:
1. Trajectories > 20 obs. & R? > 90% (Andersen, 1999; Pezzoni et al., 2022)
2. Maturity for the first observed year below the take-off milestone (< 10%)

3. Maturity for the last observed year above the inflection milestone
(> 50%) ( as Logistic function is symmetric before/after inflection)

4. Trajectories with take-off € [1995, 2017] (limit of observation period)



Top 6 less complex Green Technologies ‘ ‘ Top 6 most complex Green Technologies
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Figure 2: Top and bottom green technologies by complexity (1990 to 2017)

Note: The black dotted line represents the average complexity of GTs.



Raw vs. Relative EPS

4 Back to EPS definition




Complexity Measure (1)

+ Economic Complexity (EC) framework =- Captures how well a location
recombines diverse capabilities to generate unique and complex technologies
(Hidalgo and Hausmann, 2009; Tacchella et al., 2012).

Complexity-Fitness Method (CFM) (Tacchella et al.,, 2012) is a widely adopted and
robust measure of EC (e.g., Cristelli et al., 2013; de Cunzo et al., 2022; Sbardella et al., 2018;
Napolitano et al., 2022).

Complexity is measured using an RTA matrix on global patent data (M k),
capturing national (c) specialization in technology (k).

PO PO i
RTho s e k,t/ Dok POc k.t Mc,k,t—{o if RTAgk.¢ < 1

3¢ POcoi,t/ > ¢k POc kit 1 if RTAg ks > 1

* Mc,k,: = 0/1: no specialization/specialization in a technology field given the global
technological landscape.

Binary RTA is preferred, continuous values tend to be unstable and noisy
(e.g., Balland et al., 2019).



Complexity Measure (2)

+ National fitness (F;) and technology sophistication (Qx) are iteratively
computed and updated using the following equations (Tacchella et al., 2012):

Q=1 F,=1 VkeK,ceC

K
=S Mk R
k=1 et — =
{Fe)
én 1 Ql[g o I'<7,t
kit — = e
’ (@0

c,t

Z?:1 Me (ﬁ)
A high national fitness (F¢,) indicates specialization in diverse and sophisticated
technologies (Qx,:), while higher technology sophistication (Qk,;) reflects that only
a few countries specialize in this technology, and those countries have relatively
high fithess (Fc,:)-



Results - Introduction phase

Dependent variable: log of ime between global and national GT introduction

‘Above European average stringency Strong sringency in Europe
EPS L5 EPS 14 EPSt3 EPS12 EPS 11 EPSt5 EPSt4 EPSt3 EPS12 EPS 111
LogIRank(Complexitylc 1 x MBPG.t > iMBPeucge.c. 0.0001 0.002 0.021 0.022 0.026
(0.030) (0.018) (0.013) (0.016) (0.010)
LogIRank(Complexity)le -1 % MBPG! > Po(MBPeyeps.c.) ~0.067""" ~0.070"" —0.121°" ~0.083" ~0.056"*
(0.014) (0.013) (0.027) (0.019) (0.016)
LoglRank(Complexity)lc—1 X NMBPGt > iNMBP uese-c.( ~0.069"" ~0.023 0.002 ~0.018 ~0.021°
(0.023) (0.020) (0.010) (0.016) (0.012)
LogIRank(Complexityle 1 x NMBPC > Pio(NMBPeurepo o) 0.008 0.025 0,023 0.025 0.026
(0.030) (0.050) (0.007) (0.006) (0.006)
Log[Rank(Complexity)le -1 % TG > jTSeucse. 0013 ~0.004 0.020 ~0.003 0.002
(0.027) (0.018) (0.015) (0.013) (0.011)
Log{Rank(Complexity)e 1 TSt > Poo(TSeucse- 0.042 0.021 0015 0018 0.037
(0.014) (©0018) (0o11) (0.011) (0.016)
LogIRank(Complexity)le 0018 0017 oot 0,031 0030 0,016 0.016™ 0,031 0,031 0,030
(0.007) (0.007) (0.010) (0.008) (0.008) (0.006) (0.006) (0.006) (0.005) (0.005)
MBPGt > uMBPeucpe .1 0.009 0.020 0.129 0.122 0.155"
(0.189) (0.118) (0.083) (0.106) (0.061)
MBPC.t > Poo(MBP uopo-—c. ) 0.424 0.446° 07167 0457 0.3217
(0.091) (0083) (0.164) (0.116) (0.105)
NMBPG > INMBPEopo.—c. 0.482" 0.169 ~0.033 0.115 0.138"
(0.148) (0.132) (0.065) (0.102) (0.072)
NMBPG.1 > Poo(NMBPucse 1) 0.138 0.087 0.128 0132 0.135
(0.177) (0:301) (0.038) (0.032) (0.033)
TSet > iTSewmpe-ct ~0.071 0.041 ~0.136 ~0.007 ~0.032
(0.173) (0.112) (0.089) (0.082) (0.067)
TSt > Poo(TS uope- 0,309 0.185 0094 ~0.187"
(0.083) (0.107) (0.060) (0.081)
LogIGDP per capitele. 1 ~0.010 ~0.006 0010 0,003 0.002 ~0.004 ~0.005 o012 0.008
(0.008) (0.008) (0.010) (0.008) (0.010) (0.007) (0.007) (0.006) (0.008)
Log[Trade Opennessl.-1 0.023" 0.026° 0.032 0.026™ 0.026" 0.027" 0.029° 0.022" 0.024"
(0.012) (0.014) (0.013) (0.011) (0.010) (0011) (0.012) (0.010) (0.011)
Bordere, 0013 0,015’ 0.012 0015 0014 0.014 0,015’ 0.012 0.014
(0.008) (0.006) (0.006) (0.006) (0.007) (0.007) (0.006) (0.006) (0.006)
Pioneerc, ~0.025" ~0.026™ ~0.022° ~0.027" ~0.030"* ~0.026" ~0.029" ~0.025° —0.025"
(0.011) (0.011) (0.011) (0.010) (0.011) (0.010) (0.009) (0.010) (0.010)
Firms counte,.—1 0.001 0.001 0.001 0.001 0.001 0.0001 0.0003 0.002 0.002
(0.001) (0.001) (0.002) (0.002) (0.002) (0.001) (0.001) (0.002) (0.003)
Universities county,.;_ 0,009 0ot 0.008 0012 0014 0013 0013 0017 0017
(0.012) (©012) (0.011) (0011) (0011) (0.013) (©013) (0012) (0.012)
Log{Green diversifcation +1]e.1 ~0.020"" —0021"* 0012 ~0.009 ~0.013" ~0.019" ~0.019" ~0.013" ~0.012"
(0.008) (0.006) (0.005) (0.007) (0.008) (0.008) (0.006) (0.005) (0.005)
Time FE v v v v v v v v v v
Observations 908 908 908 908 908 908 908 908 908 908
Adjusted R* 0916 0913 o9t1 0912 0910 0915 0913 0912 o091 o911

Note: SE are heteroskedasticity-robust and clustered at the country level. “p<0.1; **p<0.05; *"p<0.01




Results - Take-off phase

Dependent variable: percentage of trajectory maturity estimated untiltake-off (10%)

Above European average stringency Strong sringency in Europe
EPSt5 EPSt4 EPS13 EPS12 EPS -1 EPSt5 EPSt4 EPS13 EPS 12 EPS -1
Log[Rank(Complexty). 1 x MBPG.1 > uMBPEUrope-c.t 1.925° 0.95¢ ~0.065 —0.261 0586
(0785) (0.932) (0:802) (0.996) (1012)
1 x MBPG > pe-c.t) 11,627 10,947 106147 9.297 5.223"
(2273) (1.957) (3.008) (3.508) (3.109)
Log[Rank(ComplexityJ. . x NMBPCt > iNMBPEurope-c.t 0,074 0.487 1334 4717 4514
(0.453) (0.441) (1.351) (1.809) (1.795)
L 1% NMBPG > pe-ct) 1459 2480 3681 3474 3,164
(0.969) (0.883) (0614) (0.687) (0.768)
LogIRank(Complexityle 1 x TSG.t > jTSEurope-c.t 0,016 0679 0.084 0.040 0.027
(0671) (0.785) (0.552) (0.255) (0.467)
LogIRank(Complexity)l -1 x TSct > Pro(TSEurope-c.) 2897 3207 3202 1517 1.976
(2.923) (2:6%9) (1512) (1.749) (1.405)
Log[Rank(Complexity)le. .. ~25653"" —2.976" ~2.960" —4947°"" 4866 3,059 3,133 ~4.065"* ~3.956"" 35637
(0.755) (0.770) (1.210) (1.569) (1.779) (0.746) (0677) (0.933) (1.038) (1.085)
MBPC1 > uMBPEUrope-ct 9.359° 4654 0588 1718 4505 61,976 56.804" 56.425 53.335 32.054°
(4.370) (4.850) (4.240) (5.373) (5:391) (12.508) (10.866) (16.954) (20.700) (18.956)
MBPGt > Pro(MBPEUrope-c.) 1627 10,947 106147 9.297 5.223"
(2273) (1.957) (3.008) (3.508) (3.109)
NMBPc.{ > INMBPEurope-c.t 0.850 1517 6734 28471 26.300 5783 10599 15.688 15.938 15.442
(2.461) (2.487) (7.685) (10.262) (9.733) (4.446) (4.053) (3.620) (3.230) (3.275)
NMBPG > Poo(NMBPEUrope-c.t) 1.459 2480 3681 3474 3,164
(0.969) (0.883) (0614) (0.687) (0.768)
TSct > iTSEurope-cit ~0908 5168 2217 1304 0198 ~16.056 ~19.489 2120 ~10.120 —~11.768
(3.845) (3.955) (2.388) (1.234) (2.167) (15.103) (14.339) (7.803) (9.848) (7.819)
TSct > Puo(TSEurope-c.) 2897 3297 3200 1517 1.976
(2923) (2:6%9) (1512) (1.749) (1.405)
RTA 0,686 0.628" 0714 0719 0,665 0715 0.669" 0734 0.684" 0722
(0.261) (0:276) (0.285) (0.283) (0.291) (0.269) (0.268) (0.266) (0.275) (0.279)
Firms counte, -1 0678 0.707 0630 05622 0,650 05691 0634 0600 0576 0,543
(0.113) (0.102) (0.125) (0.124) (0.135) (0131) ©.116) (0.125) (0.116) (0.110)
Universities county,.;- 0321 0.308 0.348 0.447" 0.435" 0,501 0585 0246 0.161 0.225
(0301) (0.293) (0.256) (0.179) (0212) (0.252) (0.257) (0.237) (0.276) (0.281)
Trade Opennesse,— 0.101" 0.108"* 0.13" 0,094 0,093 0.118° 0.124" 0.116" 0.105" 0.004"*
(0.028) (0.028) (0.034) (0.028) (0.025) (0.032) (0.027) (0.029) (0.028) (0.027)
Green diversificatione, 0,076 0,063 0.101 0.085 0,047 0,075 ~0.006 0.008 0.002 0.056
(0.093) (0.097) (0.093) (0.088) (0.081) (0.101) (0.119) (0.095) (0.098) (0.089)
Country FE v v v v v v v v v v
Technology FE v v v v v v v v v v
Year FE v Y v v v % v v v v
Observations 3349 3349 3,349 3,349 3,349 3349 3349 3,349 3,349 3349
Adjusted R 0.897 0897 0897 0898 0898 0898 0899 0899 0898 0.898

Note: SE are Driscoll-Kraay robust. “p<0.1; **p<0.05; "p<0.01
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