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The Effect of Failure Experiences on Exploratory
Innovation Activities: A Longitudinal Study of

The Korean Pharmaceutical Industry

Jaegun Lee - Moon-Goo Huh

Abstract : This study explored the influence of failure experience of Korean
pharmaceutical industries on the innovative activities of corporations from the
perspectives of R&D and knowledge search. Previous studies have defined the cause
of the failure or studied the reasons for the decline. However, studies analyzing the
influence of failure on the innovative activities of corporations are rare. This study
set a research period of 10 years for the Korean pharmaceutical industry to conduct
a longitudinal analysis of the influence of the influence of failure on innovation
activities and the influence of innovation activities on radical innovation. A summary
of the research results is as follows. Firstly, failure of corporations induce exploratory
innovation activities, and the extent differs greatly from the size of financial slack
resource. Secondly, experiences of corporations’ failure were not significant from the
perspective of knowledge search. Thirdly, the interaction between the corporation’s
exploratory innovation activities and knowledge search had a positive (+) relationship
with radical innovation performance. This study is significant in that it suggested
empirical evidence by verifying the positive influence of failure to learning and
innovation unlike previous researches viewing failure negatively, and suggested the

direction of future studies based on these research results.

Key Words : Experience of failure, innovation activities, radical innovation,

exploratory innovation activities

70 71E3ANAT 269 3%



SEA Sl T1ge] Sl A-gata AEST] el AA Bk A4 Ak
AFS & welstelof & ofyel, BHagk ke A el gk A=
A BkoloF & (Mudambi & Swift, 2011, Teece, 2007), ] & YaiHE= #&2
3t (Gassmann & Zeschky, 2008; Hernadez-Espallardo et al., 2012; Schmidt et al.,
2009). L, dAlgds2 A rvs Ao 7heAdel ts om, ol d4le 54
718 A e AEE FHolA o]Fo] A o HE oA A "rk(Astebro &
Michela, 2005; Henard & Szymanski, 2001; Mata & Woerter, 2013).

718 Alel gk 71E AFES 719l FXA Fils A fsiAE AlaE e
ghgol dasty, o] AT F de TATEE ZF RS dEsta UtkAhuja &
Lampert, 2001; Cannon & Edmondson, 2005; Lee, Edmondson, Thomke, & Worline,
2004; Nohria & Gulati, 1996; Thomke & Kuemmerle, 2002). &, 41-& A& =1k},
A= Ao A 58 B3 salel ou] 9= v=mS A FeS o] sti(Khanna,
Guler & Nerkar, 2016). o]2% Agj= A ZZA| 20| A WIHEA B 1 A4
MM Fag TS R 2y, 7€ ATES A9 FT R A 9|
o 23& Fa ogA dirtedE v FeAd 23l wHA Ak Baumard &
Starbuck, 2005).

b 2 AT vt 22 54 S 7RI AA, 94 Aol A A Aol 7t
A= QS g FAFeE B A Al Al FAbskE VIS didew A
7@ ge] 7199 RDEZ-Fl MA= 93-S S48 Al 249 §id5S WS
7131, A2 dijtel] gt &§XS FXA It 5EA4S 7VJ‘“/}(Audia Locke & Smith,
2000; Levinthal & Rerup, 2006; Sitkin, 1992). whebA], 3
5o AR kS 40 Fed WA om WstAd Alow B ?i?% ﬁﬁﬂfe‘}ﬂr.
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AgdEe] MEs EFAAY A8E o= A 45T F deAE HElE HEE AL
232 4 9 (Audia & Greve, 2006; Lungeanu, Stern & Zajac, 2016; Voss et al., 2008).
Toh A A RHH Q= 7] §EA YAaldsol onde A s SHATIER F
A A3 gl TS ol Tash B_/\O]E}(Flennng, 2001; Katila, 2002; Katila &
Ahiuja, 2002; Laursen & Salter, 2006). WehA, & A= 2574 of F-2hd 3 2] 2 ghA
7HA 38A aRle]l AdjAE AN HAgs 18 YA ke] #Aof ofugh

Seps T ;
G A BARTY

2 ATE B /YsE o E % ARA ol e puk A, B AFE dule)
ARL 719e] g BN BBAT FelA J1E AT RS AR E AT
oA A PR Qo] FEA, B AT sl A dulrt A= FHA
JFe nAHh e, Ash 190 hold ANAHLA Sgel Felo] Hu, of
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= gale] @Al fuigls s abdoler & 4 gtk mebd, 2 A
dfe] AdE qfrgete] o]EA el 71 rH(Ahuja, 2000;  Griliches, 1994;
Henderson & Cockburn, 1994; Rothaermel & Thursby, 2007). &4, & A7+ & 1091F
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HAH GA2 7IE AYel Akl et 537 Agste] A& gtk

DN
—

>,
£

X,
o
i)
o
2
iie]
offt

of thet A AA RS FLsHA FAA7IH = —5"\3% EO]% ‘1‘5, A= 22 &5
S 7)Y WA= v E weko 7 WAl E = EAS HBltHAudia, Locke & Smith,

7Nge ATNE HANA AE AP D A5 2 LA WK SFE, of
Hgel A G 71 R el i 0]811% A7) A
A s, o éﬂi Hld‘lOM *17&94

GES Ba Sale] G840l kol Wk 2 A% AL wEy Ans P)e]

& Sorenson, 2004; Levinthal & Rerup, 2006; Sitkin, 1992). &3+ 7]
© oA TETE kS "HASHA H a1, o= 7ol AMEE 7Ed ol e B
AA FUFR olojA FHF A= Ho| ddE ThsAol mopth(Terwiesch &
Ulrich, 2009; Terwiesch & Xu, 2008; Thomke, 2003).

ghA Aok A o] A st AkEAS AEstr] fldE RS =42 2§
A T HBS 2o, o] AANA Fg Ayt EAH(PhRMA, 2014). o of
A= Al ZEEQE WA 7= w2l HM(Audia, Locke & Smith, 2000), ¥#&



| 7)se] SEAQ Aok A Aol Yigk olaE £X1A717] 913 Sgs e
HAH(Baumard & Starbuck, 2005; Eggers, 2012; Fleming & Sorenson, 2004). ©]&] gk
SERES g ZrAlze JHA, AEE 7Y FF Auivbed e AAeh wen g9
s A 7]o gt (Baum & Dahlin, 2007, Haunschild & Sullivan, 2002; Kim &

Miner, 2007; Madsen & Desai, 2010).

gy 7192 2o #go R <l Adsso] AEHA0 ALE FAste] Ao
A= 534 £ HRoss & Staw, 1993; Tripsas & Gavetti, 2000), T3] # 7l
A Ao m ok Frk Lefuh Asfdle] ek A1 arFo] o] oA A ke

el e AAA Al AU Ao s
]

om, 2Rl o] o] Foj A sko} thA] AT oofd JbsAe] Hrk @, U
A Haase Ba) Aol Uled 49 Nwe HABEE JEe )& e Qoo
A ool A Ho] Flglel WA71&S WEA web ged Hae 2rAg
1&wEE o 7 sl wEAel AsE wAss Wete] B 4 rhEggers,

2012; Greve, 2007, Tushman & Anderson, 1986; Van de Ven & Polley,1992).

g9 SagForel we Bge JEne 48 e 719 5 £t 7]
Aol R&DAIZNE 3t Hslrt BAsHA At AAR 7o A% A ol A
i R&DAE0] F7FstH, AlollA AlFol o= A= AAsA = vA] R&DA

sk A 3de B tHDiMasiet al., 2003). 53], Al¢F Abdoll A 2] R&D #4-& AAIF
M 2714 A19] R&DH|Eo] $7]9] AERt & 43S Btk ol &3 &89
Bl A Helol B B2 HES aR e 2AGEAY ol FAYE JdNdE
ki3 =9 &5

tH(DiMasi et al., 2003; Dyer, 1996). §3d 4 21&5& vhefst 247 7]
dastH, ol E8f 7IdE e AAE gk Bt 4]

s AED 7HeAd £ A3 (March,1991). whebA, 7]
o] EAEHA RS 5ol A HAAES WA Frh(Ahuja & Katila, 2004).
o9 =& T, 7I9S AN HAolA e wbEAHQ s AAsid

718 galgso] koA gk A AA S HH, o]#dk 1A A=E HA

8L AR e e HAEe 994 JAdFoR WaAZ Lol



22 A5 AP} AN W9

SHA BA0lA 7190l AAYES FHE] S e 7 de AXE FHEL ol&

do = g8t Aol FRETHGrant,1996). 12, 710 UlFolA FEH A4
vt ojEdh= AL Ao IS AT B ope}, WSt ek FA3 HWAE
o] @A TF=vH(Levitt & March, 1988). olol st A= o2 Jfutg g rlef o3l =
M= 719 Qo] Brst A4S mYatr] % 719 454 =ge] dastrtar AlAst

31 JtH(Chesbrough & Appleyard, 2007).

A2 g He 7L gy 7|ge Faldse dash A
g3k 7hsd o] EolXItH(Cohen & Levinthal, 1990). HE3F €] F-A]
e Wo] 3 wolglr] wiwel 719e Al s Ao R dEAY
= W ooy F-EFE Y ofor]o] H el FYS F3 Fal wE ofojr] o
71w A3 ®E S7HAA 419 7Hs s EolAl ¥rh(Fleming & Sorenson,
; Katila, 2002; Katila & Ahuja, 2002; Laursen & Salter, 2006). =, 714 o] 7] 7]
2o Hee AREse] AT 5 e MEE JNEe] 5 AlgE o] o] 9424
& AAe Wolsols AL VYo R dtolw wongk AR ¢
S A 5 IA Soh(Katila & Ahuja, 2002).
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o= 7IEHFE F8sto] AR HAE F ek A XA WLk dolM A
°]& H.eIth(Baum et al., 2000; Rosenkopf & Nerkar, 2001). A4 o2 A z14 &2l
o3 A2 7]l A A Gl e AAFAE Fel 7]ES] AlEo|u; Au] o]
et RS Frete®, A4 HAM T Ao o S 2y, 534 g V)E
o] A A Fgolr o] AagARteg= BAGHY] ofe¢uR 2L g FAS
P9z ag

Tt A SAdEe V1= vleA AN wde] WEE Fukely] rfe] =
te AdE 2 @ 7bsde EolAl ¥ March, 1991). =, 719] A8 AL 719
salgEel WatE kARt o= g darbeds SHAITIER 7|2 949
o] Wskel tmo] AAFAe) el e o F]lo] e dAsHA "k o]de] =9

W
of meh ¥ ATE Bew 2o HEE A
M 2 AR Ee Ao A4 FANE 3942 Solt,
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2.3 AFH AxAde =233

AFEA o] 52+ (financial slack)S 719 o] AF&8taiat A& g RS 233810 7]
o] B3k AFA-E o w] stk (Nohria & Gulati, 1996). A 54 of f-21912 71| 919
ArAAES ddsteE Ve o® AHEE 4 th(Lungeany, Stern & Zajac, 2016). €HHY
oz AFA ofFAdo]l FH-EHA 2 V1Yol YA 3Tl ol ol nad

HFS 70, g

lo
N
olr
oX,
tlo
o
P>
>,
N
N
o
ol
2
AN
N
ofr
o
ol
=
ol
o|\
i,
o R

tHAudia & Greve, 2006; Voss et al., 2008).

H7, AR & HEFQIDE ATA o] fA190] 7|9l HABE Z7 AL
THE olfE A9 A mESHAAA Agetd e, ol AFA o fAdo] thE
j A

Fiel ol HArUatE W W ERA I A FejE 7447
o . .

N
2
Lo
o
rz
mlo
B
k&‘
N L
E
o,
r
i
i)
a2

gz owo HMqls o
7th Azfol| T3t %i‘f%‘*éol Z A8k (March,
2t & 4 Aok webA, 9

A9
3H7] wEe] Agd oz Be ves B2 drh(Clark & Fujimoto, 1991; Dyer, 1996
DiMasi et al,, 2003; Mudambi & Swift, 2014).
Tk, 71 234 dagdFol AFA AfAdo] MHAe FAaAE A &
Aol mjESH AFdeSHdA yebdthar & 5= vk A o] v E Sl A et
= 994 dAlgEel vaA o f2E Adulite] Theet, YIS HAA FAE
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o] 7bs & Wl WollA dojdths S-S 7HA, & Aol AE Adeldt & 5+ Ao
(Grabowski, 2002; Henderson & Cockburn, 1994; Khanna et al., 2016; Lehman, 2003).
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<X 1> 7|34 2 A#AA
34 g4 L
)5 e}
Mean SD &l /\EJ_H gal =24 A 714 < R&D =
34 A TR e wE
3 ¥ g5 He
R
Al 1.1493 450 1
7}
73] 415 493 256 1
24 3
54 (2208 5233 1267 189" 1
s
9] F-
gl | 456 951 264771837 128™ 1
H 9
1T 19117 3345 008 004 —052 049 1
X]‘—‘é . . . . . .
7]

]
515489 937 085 207" 285" (051 -213 1

A7 B3842521.262 -.031 132" .078" -.104"-.127" 464" 1

R&D| 546 11639 063 047 -018 019 -010 072 ~049 1

;ﬁg 126 574 006 .025 -.009 -.044 -.003 -.1677"-157"" -.006 1

* p <0.05, ** p <0.01, #*++ p <0.001

046447 0.2 ‘:}zi AEAls 24 Fes ¢ T doh o dEE g5l
4 H7HE 918l WskEE 28 Q) (Variance Infarction Factor: VIF)S 53kt ths34d
X 27} bﬂ—xgg}gi\:}jl I AA = dubA Q] 7L 100]8to]H, BE W} 2010] 8

Q7
e} 3L EAE 22X gt 3asks o
<E 2>oA% 7M 13 7H 3-19) B4 Aaks AlAEL Uk B ATl A AR
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System GMMO| A= 194 4 72 2}ol| HVF IS = Jom= o=
2 A (two-step) F4 & AHgston meba] A3} iAo JoAME 2uA FAAYLE

<X 2> system GMM +24 (7}4d1, 7}43-1)
One-step Two-step
&A1 8% Model 1Model 2Model 3Model 4Model 1Model 2Model 3Model 4
ghelA | 165 1686 (15927 16027 | .133™" 128" 132" 1.334™

gkt (047) (047 (047)  (.048) | (.015) (.016) (015  (015)
236 —.4636 -.4898 -5201 | 076  -857 -835 -.867

7 5
bt (1.66) (1.757) (1.759) (1.769) | (618) (.596) (.595)  (.605)
o1 21 -.023 .0002 .0013 .0011 | -.019  .016 014 013
0 (.044) (049) (049) (016) | (016) (.018)  (.019)  (.019)
-.002 -.0018 -.0003 .0009 | -.002 -.002 -.001 -.000

R&DZ =

(015 (015 (015 (.016) | (.003) (.003) (.003)  (.003)
= = | 490 371 A12 421 679 035 005 066

(1.204) (1.204) (1.207) (1.211) | (424) (343) (336) (.349)

a<I=hal 2% 323
- 16987 1.691"  1.630 2550 2.589"" 25047
(645) (721 (747) (751)  (756)  (674)
049 046 041" 036

o) s %

ot A (.036)  (.081) (017)  (019)
o 2} 5247 142
LE Kk (.036) (.031)

cons 1977 4150 4134 4334 | 27781 5367 5148 5407
Wald X?|58.83"* 60.28™* 60.54™* 60.40"** [141.61"* 159.46™* 185.61"* 192.84"**
Sargan—test] 47.894 46.839 46.4103 46.394 | 56.149 55.184 55497 55514

Arellano-| HO HO HO HO HO HO HO HO

Bond test| accept accept accept accept | accept accept accept accept
ar (1) [-2.843" -2.862" -2.861"" -2.861""| -2.394" -2.336" -2.355" -2.357"
ar (2) 1.842 1708 1.772 1.722 1.184 1.016 1.059 1.071

N(group) | 765(85) 765(85) 765(85) 765(85) | 765(85) 765(85) 765(85) 765(85)
Unstandardized path coefficients are reported, standard error between brackets. * p <0.05, #*+ p <0.01, #++ p <0.001

g4 5= Aol nlehA sltH(Windmeijer, 2005). 223} 7|2 Aol go] &3 Al
GFol HA= G D<.001*’F3~°ﬂ/\1 ok (o] #AE 7= Ao YET
12}, system GMME AHS-¥ = Ripe] A2 2718 FFEojof, o] 7]
=5 =7 gletslr] 913l sargan-testE Al Q7 vt ojuf, AFIHES =
7F A 21e F5ste] AdsH AFSEeE YrlstER Aol V]2
A T HEAdS oJAld] Holof sttt #4439 sarganZl ¢ 55.1849]

A0 p> 0017 Fo4E 7hA 7S F83sith S sargan-testi= ©

-1

B5ON R
mo e N ofw
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[



dol EAF A9 1 AFE AT F lemE) Arellano-Bond testE F7F2 A )51
o} oolw, FAFIPEL o] FAMY EAI7F gitbeolmz EAANTL feofgk s JHAH
<3} 3> system GMM 24 (7}d2, 7}43-2)

2] 2] B} A1) 9] One-step Two-step
Model 1 Model 2 Model 1 Model 2
A A e A €] (- 1) -.045 -.036 -.056 -.061
(.046) (.047) (.119) (.118)
2.256" 2.068" 5.701"" 6.121°"
719 R
(.841) (.854) (1.743) (1.738)
-.013 -.0106 -.149 -.135
A=
(.016) (.017) (.314) (.291)
R&D7H & -.0001 -.0001 .0003 .0002
° (.0027) (.002) (.006) (.005)
P 116 ~187 ~.086 “131
e (198) (.202) (.140) (.141)
N RE R x3% x3t
3333 288
A 4
o (.254) (177)
cons -1.467 -1.554 -32.490 -38.155
Wald X? 8. 77 10.47 4.89° 5.92"
Sargan-—test 93.191" 92.438" 41.205 42.533
Arellano—-Bond test| HO accept HO accept HO accept HO accept
ar (1) =377 -4.011™ -2.78"™ -2.769"
ar (2) .053 .075 -.030 -.081
N(group) 765(85) 765(85) 765(85) 765(85)

Unstandardized path coefficients are reported, standard error between brackets. * p <005, **+ p <001, *=+ p <0.001
sargan”| 2FE 4 gl A 1AM = e g Bolu, 24914 {28t
oo} AF7b 0] gl om, g #Aoh o8 ANee
ATt wepA, 2 Agte] P12 AAEH T Rg4ol M= ZH

5 FAsA=, ol A3 2H8as B/ gl
@shsts] 919 7w
sich. w443, A

9] o=z
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A ol
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2 o)A R

2~
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154 3Hmean centering) &}
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<E 3>E

AA skaL 9o Aa g E e A

7H29} 3-29] B4 A7}

<3 4> system

One-step
Model Model Model Model Model

1 2 3 4 5

Two-step
Model Model Model Model Model

1 2 3 4 5

-071 -.069 -.076 -.075 -.076

(.041) (.041) (.046) (.041) (.041)
B19 0 320 293 294 294

(.184) (.184) (.241) (.184) (.184)
-.006 -.006 -.007 -.007 -.007

(.010) (.010 (.011) (.010) (.010)
003" .002 .003" .003™* .003""

(.001) (.001) (.000) (.000) (.000)
008 .009 .007 .007 .010

(121) (121) (162) (161) (.121)

3
032"
(.014)

015" 010

(.003) (.007)
059" .058™ .052°

(.009) (.010) (.027)

035"
(.016)

-.061 -.067 -.077 -.082" -.075

(.046) (.044) (.040) (.040) (.040)
294269 241 259 220

(.246) (.260) (.191) (.188) (.206)
-.005 -.005 -.007 -.008 .008

(.015) (.014) (.012) (.011) (.014)
00370027 .002" .003"" .003™*"

(.000) (.000) (.000) (.000) (.000)
003 .022 .031 .060 .013

(.152) (.254) (.170) (.162) (.226)

EA
016°
(.009)

018" .016°

(.009) (.008)
049770477 .047

(.011) (.010) (.013)

032"
(.018)

Sargan-—test]
Arellano-
Bond test
ar (1)
ar (2)
N(group)

-1.372 -4.071 -1.413 -1.413 -3.455

2111627 12.03" 17.72° 17.78" 17.94

66.864 86.331 66.117 66.187 66.200
HO HO HO HO HO

accept accept accept accept accept
-4.60"" 458" -4.38"" -4.37""-4.36""
083 068 338 .323 -.356
765(85)765(85) 765(85) 765(85) 765(85)

-1.274 -1.168 -1.202 -1.311 -1.043

60.447°65.417791.73""93.6894.70""

33.788 31.698 31.075 30.175 32.934
HO HO HO HO HO

accept accept accept accept accept

-141 096 202 175 254
765(85)765(85) 765(85) 765(85) 765(85)

Unstandardized path coefficients are reported, standard error between brackets. * p <0.05, #+ p <0.01, #=+ p <0.001
Wt webA, 2 ATt 7HE2E 712t AT whebA, 7HE3-29] 2 dEg e 13 A4S
T glom g 7pd3-2 3 717 AT} o] 7]de] Az 23 fE5E 23] Y
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