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The Impact of Innovative Efficiency on

Performance of Firms

Ji-yveon Han - Seok-tae Ha - Seong-pyo Cho

Abstract : This study examines whether the firm with high innovation efficiency
realizes high operating performance. We measured innovation efficiency by the ratio of
patent applications for R&D expenditure or R&D stock and measured operating
performance by the ratio of operating income or operating cash flow to total assets for
the following year. The sample consists of 1,830 manufacturing firm—years, which listed
on the Korean Exchange between 2014 and 2017. We analyze the effect of innovation
efficiency on operating performance using a model of Hirshleifer et al. (2013) results
show that both innovation efficiency variables have a significantly positive relationship
with the total asset operating margin. Besides, the following year’s performance,
measured by the total asset operating cash flow ratio, also shows a positive relationship
with the two innovation efficiency variables at the 5% and 1% significance levels,
respectively. The results indicate that high innovation efficiency firms that link the
outcomes of R&D to more patent applications realize higher operating performance. Also,
we divided the R&D-intensive and non—-R&D-intensive industries and performed the
same analysis. As a result, the innovation efficiency has a significant positive effect on
operating margin in both industries. However, the effect of innovation efficiency on the
operating cash flow is only significant in R&D-intensive industries. This study suggests
that the effects of innovation efficiency are more consistent in the R&D-intensive
industry. Additionally, we divided the high patent application and low patent applications
industries and performed the same analysis. As a result, the innovation efficiency has a
significant positive effect on operating margin in both industries. This study suggests
that the effects of innovation efficiency are more consistent in the high patent application
industry. We show that a firm’s innovation efficiency is a critical factor for a firm's

performance, while prior studies on the R&D performance have not considered the
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innovation efficiency of each firm. The evidence suggests that firms not only consider
R&D expenditures but also improve the performance of companies by increasing
innovation efficiency. Investors need to consider their innovation efficiency when

evaluating the value of firms.

Key Words : Innovative efficiency, R&D expenditures, Patent applications, performance
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<E 1> F #H=o tist 7=sA

il N - Ein FFH =Ry =gk
ROA, ., 1880 0.0368 0.0670 -0.2021 0.2653
CFO,,, 1880 0.0112 0.0175 -0.0489 0.0716
IE1 1880 0.4042 0.5598 0 2.5810
1E2 1880 0.2185 0.3235 0 1.5139
ROA 1830 0.0403 0.0637 -0.1881 0.2621
CFO 18380 0.0126 0.0169 -0.0450 0.0717
ADM 1880 0.0045 0.0083 0.0000 0.0535
CapM 1880 0.0094 0.0752 -0.3902 0.4011
RDM 1880 0.0219 0.0291 0.0000 0.1457
ChROA 1880 -0.0022 0.0453 -0.1841 0.1834
ChCFO 1830 -0.0010 0.0178 -0.0675 0.0668

RDG 1880 0.4287 0.4950 0 1

4) Techebysheff’s Theorem¥™ Empirical Rule®] wWe} z-score((xz — z)/s)2] At)x|7} 3042l
719-4 FES FHHE A A
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(cro,, )3 PR A E AR = IEL IE2 25F F995 1%9A4 414
o2 fold e AR} e Ao Vet weby Famgel 7194
of M JFS MHL & > ek
<E 2> F2 ##e mojz 4mF
ROA, .| CFO,.,| 1E1 | B2 | ROA | CFO | ADM | Cappr | RDM | G | ©F
’ ROA | CFO
0.589
CFO:+1 EEES
IEI 0.082 0.093
EEES sk
1E2 0.089 0.098 | 0.969
EEES sk EEES
ROA 0.715 0453 | 0.041 | 0.046
EEES sk % %k
CFO 0.480 038 | 0.064 | 0.069 | 0.586
EEES sk EEES sHokk sk
ADM 0.028 0.001 | -0.033| -0.035| 0.028 | -0.025
CapM 0.023 0.034 | -0.006 | -0.002 | 0.079 | 0.047 | 0.071
sk ok sk
RDM -0.050 | 0.010 | 0.163 | 0.141 | -0.079| 0.010 | 0.064 | 0.049
sk EEES otk sk sk sk
Ch 0.209 0.083 | 0.006 | -0.002| 0.377 | 0.166 |-0.013 | -0.061 | -0.064
ROA sokk sk EEES sk sokk sokok
Ch 0.039 | -0.001 |-0.020|-0.016 | 0.057 | 0498 | 0.013 | -0.017 | -0.008 | 0.273
RDG 0.079 0091 | 0139 | 0133 | 0.084 | 0.076 | 0.046 | 0.070 | 0.321 | -0.007 | 0.022
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A gedS Ye= S4A ot B4 23 [E19 [E25 747 1%FTolA 93
F(h)e] #HA o] A= Ao E YETE ol = A& =S5F 7149 ddolY
Eol =t AL ouisiy AG7HAES A sk Aeltt
<¥E 3> HAGE2MH0| AYo|dEo o|x= HE
ROA, , ., =ay +oyIn(1+1E, ) +a,In(1+ADM, ) +ayln(1+ Capd, )
+a,ROA, , + o, AROA, , +ogn(1+ RDM, ) + o, RDG, , + ID+ YD+¢
e IE1 (N=1,880) IE2 (N=1,880)
- AlG7k t-value AlGgk t-value
Intercept -0.005 —0.29 -0.005 —0.28
IE 0.006 3.91""" 0.012 3.34""
ADM 0.031 0.22 0.032 0.22
CapM -0.037 — 959" -0.038 —92.60"
ROA 0.771 40.92°* 0.770 40.89"""
ChROA -0.118 — 458" -0.117 — 454"
RDM -0.024 —0.54 -0.022 —0.47
RDG -0.001 —0.31 -0.001 —0.30
ID 3 =3
YD x3t x3g
F-value 63.91°"" 63.97
Adj_R? 0.525 0.525
e or k2 Z47F 19, 5%, 10% ol Al o sH(EEAA)S on)ely, W] oish A2 31 3z
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)t apin(1+ADM, ) +ayIn(1+ Cap)f )

+0,CFO, , +a;ACFO, , +ogln(1+ RDM, ) + o, RDG, , + ID+ YD+ ¢

o IEI (N=1,330) IE2 (N=1,330)
. A tak A tak
Intercept 0.001 0.30 0.002 0.31
IE 0.002 2.55 0.003 2.70"""
ADM 0.033 0.78 0.038 0.78
CapM -0.001 —0.03 -0.001 —0.04
CFO 0502 19.62°"" 0502 19.59""
ChCFO -0.242 —10.22""" -0.242 —10.217""
RDM -0.024 —1.57 -0.023 —1.52
RDG 0.001 1.54 0.001 1.55
ID z3t x3
YD x3 x%
F-value 16.517"" 1654
Adj_R? 0.214 0.214
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9 B R&D B H 7Y

o IE1(N=940) TE2(N=940)
- A% t3k A% t3k
Intercept 0.003 0.12 0.003 0.13
IE 0.007 2.65 0.014 2.85"""
ADM 0.015 0.08 0.016 0.08
CapM -0.018 —1.10 -0.019 —1.14
ROA 0.772 31.05""" 0.771 31.07°""
ChROA -0.097 —2.66" -0.097 —2.66"""
RDM 0.053 0.17 0.037 0.17
RDG 0.008 1.84" 0.008 1.86°
ID x3 3
YD x% x3
F-value 38.15""" 38.23"""
Adj_R? 0.566 0.566
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+0,CFO, , +a; ACFO, , +ogln(1+ RDM, ) + o, RDG, , + ID+ YD+¢

sid A R&D H9714
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. TE1(N=940) TE2(N=940)
T A% 7k A% 7k
Intercept 0.003 0.35 0.003 0.39
IE 0.002 2.46"" 0.003 2.02""
ADM 0.031 0.47 0.030 0.46
CapM -0.008 —1.06 -0.008 —1.07
CFO 0504 14.26""" 0503 14.23""
ChCFO -0.205 —6.18"" -0.206 -6.20"""
RDM -0.019 —1.06 -0.018 —1.03
RDG 0.002 1.50 0.002 1.54
ID =9 Ry
YD x3 3
F-value 11.49"" 1139
Adj_R? 0.225 0.223
Jd B R&D HF 4714
au TE1(N=940) TE2(N=940)
Al tak A5 tak
Intercept 0.000 0.01 0.000 0.01
IE 0.001 0.81 0.003 1.48
ADM 0.068 0.93 0.065 0.89
CapM 0.004 0.75 0.004 0.73
CFO 0.499 13.19° 0.497 13.13°"
ChCFO -0.286 —8.36"" -0.285 —8.33""
RDM -0.012 —0.1 -0.027 —0.23
RDG 0.001 0.99 0.001 1.01
ID x3 3
YD x3 3
F-value 891" 8.97""
Adj_R? 0217 0.218
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<E 8> MUY ESEH o WE HUEEH0| A IS EH S0 0lxE S

CFO,

)1 =0y T oyIn(1+1E ) +ayIn(14+ADM, ) + apIn(1+ Capd; ,)

+0,CFO, , +a; ACFO, , +ogln(1+ RDM, ) + o, RDG, , + ID+ YD+¢

d A S5Ede] B2 4k
. IEI(N=907) TE2(N=907)
Al tak A5 tak
Intercept 0.000 —0.10 0.000 —0.09
IE 0.003 2.22"" 0.004 2117
ADM 0.017 0.20 0.017 0.19
CapM 0.007 0.88 0.007 0.86
CFO 0528 14.68" 0527 14.64°
ChCFO -0.291 —8.53""" -0.291 —8.51"""
RDM -0.022 —0.96 -0.021 —0.93
RDG 0.002 1.16 0.002 1.17
ID x% x3
YD X% x3
F-value 1787 1783
Adj_R? 0.2068 0.2064
9 B S8lEglo] 4L 2
. IE1(N=973) TE2(N=973)
AT tk AT tk
Intercept 0.001 0.20 0.001 0.20
IE 0.001 1.31 0.002 1.64
ADM 0.044 0.78 0.043 0.77
CapM -0.005 —0.84 -0.005 —0.83
CFO 0471 12.62""" 0.470 1260
ChCFO -0.179 —5.39"" -0.179 —5.39""
RDM -0.019 —0.86 -0.018 —0.82
RDG 0.001 0.84 0.001 0.83
ID x3 3
YD x% x3
F-value 10.52°" 10.56"
Adj_R? 0.2152 0.2160
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