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Silvia Appelt Matěj Bajgar Chiara Criscuolo

FernandoGalindo-Rueda

1



A R&D Tax Incentive Design

2



T
ab

le
A
.1
:
R
&
D

T
ax

In
ce
n
ti
ve

S
ch
em

e
D
at
a

A
v
a
il
a
b
il
it
y

o
f
R

&
D

t
a
x

in
c
e
n
t
iv

e
s

M
a
in

R
&

D
t
a
x

in
c
e
n
t
iv

e
d
e
s
ig

n
fe

a
t
u
r
e
s
,
la

s
t

y
e
a
r

o
f
o
b
s
e
r
v
a
t
io

n

C
o
u
n
t
r
y

S
a
m

p
le

p
e
r
io

d
N

a
m

e
o
f
s
c
h
e
m

e
Y
e
a
r

in
t
r
o
d
u
c
e
d

Y
e
a
r

r
e
p
e
a
le

d
L
a
s
t

y
e
a
r

o
b
s
e
r
v
a
t
io

n
I
n
s
t
r
u
m

e
n
t

E
li
g
ib

le
R

&
D

e
x
p
e
n
d
it
u
r
e
s

T
a
x

c
r
e
d
it
/

a
ll
o
w
a
n
c
e

r
a
t
e

(
%

)
B
a
s
e

a
m

o
u
n
t

(
if

in
c
r
e
m

e
n
t
a
l)

L
im

it
a
t
io

n
s

(
fl
o
o
r
,
t
h
r
e
s
h
o
ld

,
c
e
il
in

g
)

B
a
s
e
li
n
e

d
a
t
a

s
a
m

p
le

(
c
o
u
n
t
r
ie

s
w
it
h

B
E
R

D
s
u
r
v
e
y

a
n
d

t
a
x

r
e
li
e
f
m

ic
r
o
d
a
t
a

A
U
S

2
0
0
5
-2

0
1
8

R
&
D

ta
x

c
o
n
c
e
ss
io
n

m
e
a
su

re
s

1
9
8
5

2
0
1
1

2
0
1
1

H
y
b
ri
d

R
&
D

ta
x

a
ll
o
w
a
n
c
e

C
,
M

E
D

V
o
lu

m
e
:
2
5
;
In

c
re

m
e
n
t:

5
0

A
v
e
ra

g
e
R
&
D

sp
e
n
d

in
p
re

v
io
u
s

th
re

e
y
e
a
rs

M
in

im
u
m

R
&
D

sp
e
n
d

o
f
A
U
D

2
0
k
;
M

a
x
im

u
m

a
m
o
u
n
t
o
f
R
&
D

c
a
p
p
e
d

a
t
A
U
D

2
m
il
li
o
n

R
&
D

ta
x

in
c
e
n
ti
v
e

2
0
1
2

-
2
0
1
8

V
o
lu

m
e
-b

a
se

d
R
&
D

ta
x

c
re

d
it
A
U
S

C
,
M

E
D

L
a
rg

e
fi
rm

s:
3
8
.5
;
S
M

E
s:

4
3
.5

A
v
e
ra

g
e
R
&
D

sp
e
n
d

in
p
re

v
io
u
s

th
re

e
y
e
a
rs

M
in

im
u
m

R
&
D

sp
e
n
d

o
f
A
U
D

2
0
k
;
M

a
x
im

u
m

a
m
o
u
n
t
o
f
R
&
D

c
a
p
p
e
d

a
t
A
U
D

1
0
0

m
il
li
o
n

B
E
L

2
0
0
3
-2

0
1
9

R
&
D

In
v
e
st
m
e
n
t

D
e
d
u
c
ti
o
n

1
9
9
2

-
2
0
1
9

V
o
lu

m
e
-b

a
se

d
R
&
D

ta
x

a
ll
o
w
a
n
c
e

M
E
,

In
ta

n
g
ib

le
s,

B
1
3
.5

B
E
L
1

-
-

P
a
y
ro

ll
W

it
h
h
o
ld

in
g

T
a
x

C
re

d
it

2
0
0
5

-
2
0
1
9

P
a
y
ro

ll
W

it
h
h
o
ld

in
g

T
a
x

C
re

d
it
B
E
L
2

L
8
0

-
-

C
Z
E

2
0
0
0
-2

0
2
1

R
&
D

ta
x

a
ll
o
w
a
n
c
e

2
0
0
5

-
2
0
2
1

H
y
b
ri
d

R
&
D

ta
x

a
ll
o
w
a
n
c
e

C
,
M

E
D

V
o
lu

m
e
:
1
0
0
;
In

c
re

m
e
n
t:

1
0

R
&
D

sp
e
n
d

in
p
re

v
io
u
s
y
e
a
r

-

F
R
A

2
0
0
1
-2

0
1
5

R
&
D

ta
x

c
re

d
it

-
C
ré
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B Additional Tables and Figures
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Figure B.1: Average B-Index by Country and Firm Size

Notes: For each country, size category (SME or large) and year, the figure shows the average theoretical
B-index and the average B-Index accounting for tax incentive uptake. The average is calculated first
across firms in each country-industry-size class cell and then across such cells in each country and size
category.
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Table B.2: Homogenous R&D Tax Price Elasticities: First Stage

Outcome: log B-Index

Country-industry Country-ind.-size class

(1) (2) (3) (4)
Theoretical Baseline Theoretical Baseline

log B-Index (synthetic) 1.062*** 0.661*** 1.035*** 0.637***
(0.010) (0.019) (0.009) (0.015)

log value added (t-2) 0.018* 0.045*** 0.010 0.047***
(0.009) (0.012) (0.008) (0.010)

Observations 3504 3504 7273 7273

Notes: *** 1%, ** 5%, * 10%. Columns 1-4 show first-stage results corresponding to second-stage re-
sults reported, respectively, in columns 3 and 4 of panel A and columns 3 and 4 of panel B of Table 5.
Observations are defined at the country-industry-year level (columns 1-2) or at the country-industry-size
class-year level (columns 3-4). Standard errors in parentheses are clustered at the country-industry
level (columns 1-2) or at the country-industry-size class level (columns 3-4). In columns 1 and 3,
the outcome variable is the average log theoretical B-Index (not accounting for tax incentive uptake)
across all R&D-performing firms in a given country and industry or country, industry and size class
(logBIndexthe

ci(s)t). In columns 2 and 4, it is the average log of a B-Index accounting for tax incentive

uptake (logBIndexci(s)t). The main explanatory variable is the synthetic B-Index (logBIndex
syn

ci(s)t).
All regressions control for industry value added lagged by 2 years, country-industry (columns 1-2) or
country-industry-size class (columns 3-4) fixed effects and industry-year (columns 1-2) or industry-size
class-year (columns 3-4) fixed effects.
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Table B.3: R&D Tax Price Elasticities Controlling for Direct Support

A: Country-industry level

Outcome: log R&D expenditure

OLS 2SLS

(1) (2) (3) (4)
log B-Index (representative firm) -0.376***

(0.060)
log B-Index (theoretical) -0.372*** -0.395***

(0.063) (0.066)
log B-Index (baseline) -0.634***

(0.107)
intensity of direct support 1.733*** 1.736*** 1.734*** 1.752***

(0.239) (0.240) (0.239) (0.230)
log value added (t-2) 0.235*** 0.228** 0.232*** 0.254***

(0.087) (0.088) (0.087) (0.089)
Observations 3282 3282 3282 3282
F-stat 10766 1217

B: Country-industry-size class level

Outcome: log R&D expenditure

OLS 2SLS

(1) (2) (3) (4)
log B-Index (representative firm) -0.503***

(0.045)
log B-Index (theoretical) -0.528*** -0.560***

(0.045) (0.049)
log B-Index (baseline) -0.909***

(0.076)
intensity of direct support 1.759*** 1.762*** 1.758*** 1.788***

(0.101) (0.100) (0.100) (0.099)
log value added (t-2) 0.195*** 0.186*** 0.192*** 0.229***

(0.067) (0.067) (0.067) (0.069)
Observations 7273 7273 7273 7273
F-stat 13704 1724

Notes: *** 1%, ** 5%, * 10%. In panel A, observations are defined at the country-industry-year level,
and, in panel B, observations are defined at the country-industry-size class-year level. Standard errors in
parentheses are clustered at the country-industry level (panel A) or the country-industry-size class level
(panel B). The outcome variable is the logarithm of the total intramural R&D expenditure by firms in
a given country and industry (panel A) or country, industry and size class (panel B). In column 1 (of
each panel), the main explanatory variable is a log of a B-Index calculated for a representative firm in
each country-industry (logBIndexrepr

cit ). In columns 2-3, it is the average log theoretical B-Index (not
accounting for tax incentive uptake) across all R&D-performing firms in a given country and industry

or country, industry and size class (logBIndexthe
ci(s)t). In column 4, it is the average log of a B-Index

accounting for tax incentive uptake (logBIndexci(s)t). Regressions in columns 1-2 are estimated by OLS,
and regressions in columns 3-4 are estimated by 2SLS, instrumenting for the B-Index variables with the
synthetic B-Index (logBIndex

syn

ci(s)t). All regressions control for industry value added lagged by 2 years,
country-industry (panel A) or country-industry-size class (panel B) fixed effects and industry-year (panel
A) or industry-size class-year (panel B) fixed effects.
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Table B.4: Heterogeneous R&D Tax Price Elasticities: First Stage

Outcome: log B-Index

(1) (2) (3) (4)
x large x medium x small x R&D intens.

log B-Index (synthetic) 0.721*** -0.003 0.002 0.022
(0.021) (0.006) (0.007) (0.015)

log B-Index (synthetic) x medium -0.051* 0.665*** 0.000 -0.014
(0.028) (0.019) (0.001) (0.023)

log B-Index (synthetic) x large -0.197*** -0.000 0.518*** -0.089***
(0.036) (0.002) (0.030) (0.031)

log B-Index (syn.) x R&D-intensive -0.023 0.002 -0.008 0.634***
(0.026) (0.013) (0.016) (0.021)

log value added (t-2) 0.047*** 0.018*** 0.010* 0.019***
(0.010) (0.006) (0.006) (0.007)

Observations 7273 7273 7273 7273

Notes: *** 1%, ** 5%, * 10%. Columns 1-4 show first-stage results corresponding to second-stage results
reported in column 4 of Table 6. Observations are defined at the country-industry-size class-year level,
and standard errors in parentheses are clustered at the country-industry-size class level. The outcome
variables are based on the average log of a B-Index accounting for tax incentive uptake across all R&D-
performing firms in a given country, industry and size class (logBIndexcist). All regressions control
for industry value added lagged by 2 years, country-industry-size class fixed effects and industry-size
class-year fixed effects.
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Table B.5: R&D Tax Price Elasticities: Dropping One Country at a Time

Outcome: log R&D expenditure

(1) (2) (3) (4) (5)
Excluded country: none AUS BEL CHE CZE
log B-Index -1.901*** -1.907*** -1.974*** -1.889*** -1.638***

(0.206) (0.207) (0.206) (0.207) (0.198)
log B-Index x medium 0.291* 0.278* 0.341** 0.273 0.276*

(0.164) (0.166) (0.164) (0.166) (0.155)
log B-Index x large 1.064*** 1.063*** 1.157*** 1.038*** 0.813***

(0.212) (0.212) (0.212) (0.214) (0.198)
log B-Index x R&D intens. 0.762*** 0.785*** 0.743*** 0.766*** 0.712***

(0.193) (0.194) (0.194) (0.193) (0.180)
Observations 7273 7062 6953 7091 6150
F-stat 87 85 84 86 96

Outcome: log R&D expenditure

(6) (7) (8) (9) (10)
Excluded country: DEU FRA ISR ITA NLD
log B-Index -2.142*** -2.552*** -1.851*** -1.812*** -1.925***

(0.222) (0.302) (0.208) (0.293) (0.208)
log B-Index x medium 0.336** 0.291 0.279* 0.423 0.310*

(0.166) (0.193) (0.166) (0.346) (0.168)
log B-Index x large 1.144*** 1.111*** 1.029*** 0.739** 1.094***

(0.220) (0.307) (0.219) (0.344) (0.214)
log B-Index x R&D intens. 0.960*** 1.326*** 0.739*** 0.665** 0.785***

(0.208) (0.283) (0.196) (0.269) (0.195)
Observations 6783 6337 6967 6406 6961
F-stat 77 69 85 66 86

Outcome: log R&D expenditure

(11) (12) (13) (14) (15)
Excluded country: NOR NZL PRT SVK SWE
log B-Index -1.531*** -1.871*** -1.751*** -2.026*** -1.895***

(0.208) (0.204) (0.214) (0.212) (0.207)
log B-Index x medium 0.266 0.201 0.242 0.358** 0.285*

(0.167) (0.164) (0.159) (0.167) (0.165)
log B-Index x large 1.121*** 0.994*** 1.204*** 1.140*** 1.070***

(0.226) (0.212) (0.201) (0.211) (0.213)
log B-Index x R&D intens. 0.410** 0.755*** 0.651*** 0.856*** 0.758***

(0.196) (0.193) (0.208) (0.196) (0.194)
Observations 6124 7104 6443 7058 7110
F-stat 75 85 76 81 86

Notes: *** 1%, ** 5%, * 10%. Observations are defined at the country-industry-size class-year level, and
standard errors in parentheses are clustered at the country-industry-size class level. The outcome variable
is the logarithm of the total intramural R&D expenditure by firms in a given country, industry and size
class. Explanatory variables are based on the average log of a B-Index accounting for tax incentive
uptake across all R&D-performing firms in a given country, industry and size class (logBIndexcist).
All regressions are estimated by 2SLS, instrumenting for the B-Index-based explanatory variables with
corresponding variables based on the synthetic B-Index (logBIndex

syn

cist). All regressions control for
industry value added lagged by 2 years, country-industry-size class fixed effects and industry-size class-
year fixed effects. Each regression excludes one country (marked in the column header) from the sample.
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