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Abstract This study analyzes the effects of manufacturing firms’ R&D investment on sales
according to global political economic uncertainty. The variables in this research include the
firm’s R&D investment, sales, which serves as an indicator of the firm’s performance, and the
Global Economic Policy Uncertainty (GEPU) index, which reflects situations of global political
economic uncertainty. Panel data analysis is conducted by using a total of 96 quarters of data
spanning 24 years from 2000 to 2023 based on manufacturing firms in the Wharton Research
Data Services’ Compustat Database. We study the impact of firm's R&D investment on sales by
considering the Global Economic Policy Uncertainty index, which was relatively underestimated
in previous research, as moderating variable, and present a new direction for research by
analyzing the time lag effect. We suggest effective R&D investment strategy for firms.
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45 A dtH(Karabag and Imre, 2022;
Chishti et al., 2023; Cui and Maghyereh, 2023;
Jeong and Oh, 2023). o]¢} & &3k 3
A 7IFELS R&DE T3l 71E A& o F
of AAYS g 5 U 7IFE=9 R&D F
2= vl Zesita B 5 Atk (Mowery,
1998; Jaffe et al., 2003; Donelson and Resutek,
2012; Kim and Kim, 2017, Booltink and
Saka-Helmhout, 2018; Kim et al, 2021; Leung
and Sharma, 2021; Kim and Choi, 2022).
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and Fan, 2014), 53 =% (Hsu et al., 2013), A&
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Fig. 1 Global Economic Policy Uncertainty Index
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A=A AAA W2 Global Economic Policy
Uncertainty A& ZAdWER AFE3GH
(Baker et al.,, 2016). A= 71459 A 2
TR W zpolE FAEH] HEA fFEvlE,
FAE 2 FAEE SAHTRE ARESE AL,
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Table 1 Descriptive statistics

Variable Observation Mean Standard deviation Min Max
Sales ($) 129,844 1,118.4 5,744.4 0.1 131,567
R&D investment (%) 129,844 114 293.4 -21.8 67,521
Current ratio (%) 129,844 4.4 70.5 0 13,545
Debt ratio (%) 129,844 0.2 0.9 0 134.2
Total assets ($) 129,844 5,662.5 28,101.4 0.1 634,629.3
GEPU (Index) 129,844 139.9 75.6 57.1 382.3

Notes: Global Economic Policy Uncertainty (GEPU)
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Table 2 Definition of variables

Type Variable

Definition

Natural logarithm of sales

Dependent variable (InSales)

Sales

R&D Investment

Independent variable (R&D)

R&D Expenditure / Sales

Moderating variable (GEPU)

Global Economic Policy Uncertainty

GDP-weighted average of the
national EPU (Economic Policy

Uncertainty) index of 21 countries

Current ratio (CR)

Current assets / Current liabilities

Debt ratio (DR)

Control variables

Total debt / Total assets

Natural logarithm of total assets

(InTA)

Total assets

Global Economic
Policy Uncertainty

R&D

Investment

InSales

A 4

Fig. 2 Conceptual Model of Global Economic Policy Uncertainty
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et al., 2004; Cooper, 2011).
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5+70.00024, G
#0.00026, B+0.00034, B+~0.00033, B~0.00027, B
#0.00017) ¥l t}. &A1k Table 62 Model 2911 4

ool 1]

L ofl

s
i

X

o

~=-0.00002, B=-0.00002) Holi gt} ZF 7]H*
H 1071 A&7 R&D FA7F 1% S71e o
mjEel e 247 ok 0.185%, 0.099%, 0.073%,
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0.012%, 0.002%, 2] i 0.002%% 7 AstE AS
B 4 olth. 28Y Table 62 Model 2004 &=

t-1371FH 1571 A A7HA] A S(-)e] #AE
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0.019% ZAaFAA T 27158 771 A E7A
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Table 3 Regression results

Dependent variable (InSales)
Independent
. t t-1 t-2 t-3
Variables
Model 1 | Model 2 | Model 1 | Model 2 | Model 1 | Model 2 | Model 1 | Model 2
R&D ~0.00053%#% | —0.00185#% | -0.0002L%x% | -0.00009##% | —0.00012%%% | -0.00073%#% | —0.00007+#+ | —0.00004xx
(0.00001) (0.00002) (0.00001) (0.00001) (0.00001) (0.00002) (0.00001) (0.00002)
~0.00019%# 0.00001 0.00024%x 0.00026%+
GEPU (0.00011) (0.00007) (0.00006) (0.00006)
R&D 0.00001 5 0.00001 55+ 0.00001 55+ 0.00001 s+
X GEPU (0.00001) (0.00001) (0.00001) (0.00001)
Control
. Yes
Variables
R? 0.3695 0.3829 0.2267 0.3534 0.1812 0.3493 0.1590 0.3467
Observation
129,844 | 129,170 | 129,843 | 129,169 | 129,842 | 129,168 | 129,841 129,167
S
Firms 3,833

Notes: R&D Investment (R&D); Global Economic Policy Uncertainty (GEPU); Interaction (R&D x GEPU); Control
variables (Current ratio, Debt ratio, Year, and Quarter); Standard errors in parentheses, *p<0.1, **p<0.05, #**p<0.01.
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Table 4 Regression results

Dependent variable (InSales)
Independent
Variah t-4 t-5 t-6 t-7
AnadIeS  MNlodel 1 | Model 2 | Model 1 | Model 2 | Model 1 | Model 2 | Model 1 | Model 2
R&D 000005555 | ~0.00041xx% | -0.00002%5% | ~0.00002%% | -0.00001 | -0.00018xx | 000001 | -0.00014wxx
(0.00001) (0.00002) (0.00001) (0.00002) (0.00001) (0.00002) (0.00001) (0.00002)
0.00034s% 0.00033 0.00027 5 0.00017
GEPU (0.00006) (0.00005) (0.00005) (0.00005)
R&D 0.00001 5 0.00001 55+ 0.00001 55 0.00001 s+
X GEPU (0.00001) (0.00001) (0.00001) (0.00001)
Control
. Yes
Variables
R? 0.1451 0.3461 0.1354 0.3453 0.1278 0.3450 0.1232 0.3447
Observation
129,840 129,166 129,839 129,165 129,838 129,164 129,837 129,163
s
Firms 3,833

Notes: R&D Investment (R&D); Global Economic Policy Uncertainty (GEPU); Interaction (R&D x GEPU); Control
variables (Current ratio, Debt ratio, Year, and Quarter); Standard errors in parentheses, *p<0.1, #*p<0.05, #***p<0.01.
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0.001%4 F7HA71+= A& & F AW, =
1471 2 1571°l= °F 0.001%4 A 7=
AE T UG 2d85 9 22 AHA
BAAA Egadgdo] 7Ige mEHde tATT =
B wpRA R, A v 22l A
BAA Ao E s 719 R&D FAH}
AA wj ol m 2= Eo] oY YIS + A
o 2 B 4= 9l vh(Brunner et al.,, 1983; Stock and
Watson, 2002; Kor, 2006).
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Table 5 Regression results

Dependent variable (InSales)
Ind dent
neepencett -8 -9 £-10 11
Variables
Model 1 | Model 2 | Model 1 | Model 2 | Model 1 | Model 2 | Model 1 | Model 2
R&D 0.00001 —0.00012##% | 0.00003+% | -0.00002%%% |  0.00001% | -0.00002%%% | 000003 -0.00002
(0.00001) (0.00002) (0.00001) (0.00002) (0.00001) (0.00002) (0.00001) (0.00002)
0.00001 -0.00004 0.00001 -0.00004
GEPU (0.00005) (0.00004) (0.00004) (0.00004)
R&D 0.00001 55 0.00001 5+ 0.00001 55+ 0.00001 5+
X GEPU (0.00001) (0.00001) (0.00001) (0.00001)
Control
o.n o Yes
Variables
R? 0.1197 0.3447 0.1170 0.3447 0.1147 0.3446 0.1131 0.3446
Observations | 129,836 | 129,162 | 129,835 | 129,161 | 129,834 | 129,160 | 129,833 | 129,159
Firms 3,833

Notes: R&D Investment (R&D); Global Economic Policy Uncertainty (GEPU); Interaction (R&D x GEPU); Control
variables (Current ratio, Debt ratio, Year, and Quarter); Standard errors in parentheses, *p<0.1, #*p<0.05, #*#*p<0.01.

Table 6 Regression results

Dependent variable (InSales)

Independent t-12 t-13 t-14 t-15
Variables
Model 1 | Model 2 | Model 1 | Model 2 | Model 1 | Model 2 | Model 1 | Model 2
R&D 0.00003%** 0.00003 0.00004%** 0.00004* 0.00003%** | 0.00011*** | 0.00002*** | 000016%**
(0.00001) (0.00002) (0.00001) (0.00002) (0.00001) (0.00002) (0.00001) (0.00002)
-0.00005 ~0.00009%* -0.00015%** -0.00016%**
GEPU (0.00004) (0.00004) (0.00004) (0.00004)
R&D 0.00001 0.00001 -0.00001*** -0.00001***
X GEPU (0.00001) (0.00001) (0.00001) (0.00001)
Control v
Variables s
R? 0.1112 0.3447 0.1095 0.3448 0.1082 0.3448 0.1072 0.3449
Observations | 129,836 129,162 129,835 129,161 129,834 129,160 129,833 129,159
Firms 3,833

Notes: R&D Investment (R&D); Global Economic Policy Uncertainty (GEPU); Interaction (R&D x GEPU); Control
variables (Current ratio, Debt ratio, Year, and Quarter); Standard errors in parentheses, *p<0.1, **p<0.05, #**p<0.01.
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Table 7 Compare analysis results across time periods and models

Dependent variable (InSales)
Independent
Variables Model 1
t t-1 t-2 t-3 t-4 t-5 t-6 =7 t-8 t-9 t-10 t-11 t-12 t-13 t-14 t-15
R&D (s | (| (D) | (S)me | (g | (<) (s () (e | (x| (e | () | ()
Independent MOdel 2
Variables t t-1 | t2 | t3 | t4 | t5 | 6 | 7 | -8 | t=9 | t-10 | t-11 | t-12 | t-13 | t-14 | t-15
R&D [CSTT N IO P R T R P I v R e e reu R e R G e S re I (+)x (e | ()
GEPU (-)w ()i (+)w (+ ) (+)swx () () (=) (x| ()wex
R&D
< GEPU | @ ) ) (e | e | () ) ® ) ) * ) ) )
Notes: R&D Investment (R&D); Global Economic Policy Uncertainty (GEPU); Interaction (R&D x GEPU); (+) =
Positive Relationship; (-) Negative Relationship; *p<0.1, #**p<0.05, #**p<0.01.
42 "Hlun 2o Z3 Model 13} 29 S=2¥ A= AA4 &34
(GEPU)°] 7199 dA| mjEdol m A= G

Table 72 7191¢] R&D FA7} v =Y
oJ3FS A7l

Model 13} 204 & 4 5=
7b @A v E Aol m x| =
1 &3%& 7}X41:}—r91‘jr ahA| "
TE A4 2y 1
7F e As
E 71499 R&D F ]’ A
T2} o] %
nfj Z o o] ]
o= Qs 7y &
kA 71 ZRA
e TASE T udd Aw 2o
& & oF slt}(Hall and Lerner, 2010). &3k 7] ¢
, A T o] trket FHE g o F A&

g FEVAS TEHea A4 29
_(I_j'_;

L

>

x4 o

z Fo] A 1@4 R&D TXM A A
HqH o 0&@& ] kol %

of o o] WA 5= 9

A obu g} o] R F

dere

Z
a 5

o=
S o o)
[e) AN
=

=

2i :

5l 2=
= T

A
o]
3L L
[SA=]

IEIRE TR
T =

o 2= 7% 3}l of
(Perkmann and Walsh, 2007). R&D F=x}
%, FHEe] A9 719 o] §41A AlFo] Al
H 7bsAdo] An, o= wjEdow AdE 9

webA] Al AP 2 EdlE EA 3 Xﬂﬁ%
v def d AQude] dEs Ao RE a7
sloF s th(Kouvelis et al., 2006: Aro-Gordon

and Gupte, 2016).

H 5
—,——_"——3]-

hul

01

A Aol = FAAQ 235 7HATFRAA R
H LA A Al e A2 Q1 &¥97F vEh=
AL & 5 Y, SHHoR 452 thA] B A

AL Btk R&D FAH9}
42 AAA B34 (GEPU)ol tdt =
457 (R&D ¥4 x GEPU) %A R&D FA7}
o] Fojx A AH = At AHelE= FAHA
Gb7b el el oR 25 tha

419 mah dehte AL Bt 99 2

v 22y 43 344 2L

e
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el Az 7199 R&D FA7F wjEod] 7]
Ae GdFE dotry] Aol 22 AR BAA
g4 (GEPU) A& =AW=z Hd439
, w71 dHolHE AMEste] #id dlolE &
= Stk A23E aokst¥, 7199 R&D F
A7F wjEHe w2 = dFgFe ZWHModel 1, ¢
7IRE 57] A1E / Model 2, 7158 #+107]
Al = 440 235 7PATFAAR, A

2ol AWsE vAA Gy FaH, S

2 Rt
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Al &7t vEbsa, o #d Able] A
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1 371 vetve= 2E B3vh R&D 72
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