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ABSTRACT

This paper aims to explore the small and medium sized enterprises’(SMESs’) technological innovation
through an open innovative strategy. Researchers have identified open innovation as external search
‘breadth’ and ‘depth’. Although an open innovation strategy is well known as an effective way for
SMEs’ innovation, this stream of research examines differences between pursuing breadth of external
knowledge and depth of external knowledge for SEMs’ innovation. The sample comprises a total of
1106 SMEs included in the Korean Innovation Survey, and logistic regression analysis and odds ratio
comparison were used to evaluate the relationship between external knowledge search and innovation
outcomes. The results show that both ‘breadth’ and ‘depth’ positively affect the SMEs’ innovation.
When SMEs are simultaneously pursuing external searching for breadth and depth, however, a negative
result on innovation outcome followed because of the lack of their internal resources and capacities.
Despite these contributions, we have certain limitations that can be regarded as means of future
research. Even though breadth and depth are adopted to measure the way of how a firm sources the
external knowledge, companies may place the different weight on each source of knowledge. And also,
it is difficult to understand how the knowledge gained through external search contributes to a firm’s
incremental and radical innovation, respectively.
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o]th(Nonaka & Takeuchi, 1995; Ruggles, 1998).
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A JerdA gk AAE Prajoga, McDermott &
Mcdemott(2013)9] dAFtollN= F4a7|99] 4¢ A
LI} AFFof Qlof ti7|doll sl FriAldl E9lE 4t
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st i, g A% uRel §% 492
go fe Ang geel A42ee J9 B
(exploration)' &= kS FHslA ot A2 %E
Hof & v} Qlrk. oj2jst =9 EUlE thadt 22

e =2 4 Yk

ﬂl

OIFX|Alo] Z2f ZI0|Z SAl0f EfAfst
{41 X{5tAIZ Zi0|ct

rlr 5
AU

a: S47[20
o
—_

K X| &
(= |

_|0|| \

H3b: Z47[2{0] |2 X|Ale] Z1f ZI0[E SA[0f Efrisf
= A2 g% gLI2 X{stA|Z ZHo|Lct.

3.1.jojH

2 A7t B4 ATLASTEP) AN A%
3l S EE ZAH(KIS, Korean Innovation
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2 ARH LS Hu| o2 BF &5 st == 3 4= Q= WS AAEIAL ok s AR 44k
A& e g Aolstal lom F4 e FY e/ dEE S ARk o R atotd 4 Qe Vel
I AFEoA FEAQ] M) fRte = Halog A T AL AF st 7leHT FA7F 4 S8 %
©]&}9it}. Ritala & Hurmelinna-Laukkanen(2013) £ S el AEA19] ®Hel tall STEPI(2010)
2 WA AFoly MHIAE HAH Aoz o4 T st o g EHsiglon St o3 9] T}
3] MER AFolu AHIAE FHH Ao &2 st THS 9 AR WAS oS3 Zo] wekth (1)A]
AL} & A= ol 22 FXH YAl G104 g4l Ao Z: QR A 0] 7|HO R F4EHE AHES
O] <o) uhe} AAJE HEAY] Y&-S AmEom R FEOSALGA, 239A, 14, A &
STEPIQ2010)9A] HA] f-AFSH RS sttt & 3]- 23 Alargels) YA EARA] oish JRE
G ARA M= TIE AFol HlE] AE] ol & A dAta d F3HATL, AP D] A E]
L 50| g 7]1/\m AF7ol el AR HAlE, AEAE 2 MA)stal 7 3ol AFEEIHH 7Y
‘N2 AA/71ES HIFCE s 7|E 7]&g < 185 FoJsial J8A] ¢ke Holl= 02 Fojsith
2oty M2 o—L-% FEshe WS HL8dAY = Zoigked 110] HH¥ g 7|92 BE AES o8
714 Ad AH|AL RS ofE 754 EAJo] A 3 RAAS F4otA HH, A%k 00] HH &
HstE 7S G4 gAlo 2 Aolatal ek B At T 7Y BE AEE o] 85HA %= Aolth QA"
= 99 HAH (&S FK14]) gilo] MA¥sE He-E 1 Aol Zlol: Z+ 1174 @FEA14] Afde] tish F2E 09
= %A %2 A5 002 S35t AMEE 5744 HofstA ok gl 2 Lo = A
Algao]l Z3 gAbsh ou|E 71 4 Qe E kA4S
3.2.2 =i IS AA HoleE A8t st WHe 7
Laursen & Salter(2006)= %A gtMlo] af %] 4l Ao Z2Qx7} 34 o]5}e] A= 0 Hojdte]
9] 23} Zojgt= 73S EYstHA RS 2N 57 A S 57} Gt 9|2 3fAstal 44 o) /d<4l
<H 2> 7|=8H4 ¥ AEEAEAM (n=1106)
e A | EEHEA} 1 2 3 4 5 6 7 8 9 10 11
1 | INN [ 063] 048 1
2 | RDIN | 029 046 | 023 1
3 [ IND1 | 031] 046 |-0.05* | -0.03 1
4 | IND2|054] 050 | 0.05* | 004 | -071 1
5 FA 1772 1247 | 006* | 004 | 001 | 0.04 1
6 FS | 404] 136 | 014* | 0.08* | -013* | 0.08* | 046* 1
7 US | 026] 044 | 018 ] 012* |-015*| 014* | 015* | 027 1
8 RD | 184 6621 | -003 | 003 | 004 | -0.03 | -001 | -0.04 | -0.02 1
9 o | 001 005 | 003]|006*| 003 -002|-0.05 |-0.07* |-0.02* | -0.01 1
10 | BR | 441] 343 | 010* | 006* | -0.04 | 001 | 0.08* | 023* | 0.07* | -0.01 | 002 1
n DE |290] 193 | 018* | 012*]-004 | 002 | 010* | 0.20* | 0.38* | -0.02 | -0.02 | 0.07* 1

*p<0.05

ININ: EZTIA & Al(incremental innovation), RDIN: S%1& 34 4Al(radical innovation), IND 1: AH|X{ K=Y (industry 1), IND 2: &l5tE
HZ(industry 2), FA: 7|QL}O|(firm age), FS: 7|3 7|(firm size), US: 4= 2M(user), RD: R&DEST(R&D intensity), Ol:

JHEFS AN (open innovation), BR: 2|5 X|AIEMMO| Z(breadth of external knowledge search), DE: 2|5 X|AIEHAHO| 210|(depth of

external knowledge search)
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Aol 12 Rofste] 9] FLET} ETAL 84
stoitt. olefat WO E 4 ANQHS) FRES} B
£ Brh Aozt 12 BE Fes) o Hagt

= 77 =t

3.2.3. X%

B AL 9RAA Ao B3t Ao
A e EAMSE Ae =
(Chesbrough, 2003; Laursen, Reichstein, & Salter,
2011; Laursen & Salter, 2006). A4, & Ao A=
S 2HA AR, SetE AxY, 71A 9 A
FARHe R ERstler 3719 ] M4 5 270
of M2 Beo] AL EA, 719 271 F 4
A Fofl AARTE Heh AA, 71 Yole A
= A Bl B71E 7199 yelE Itz ARgst
ATHHuergo & Jaumandreu, 2004). YA, 31.74319]
W= 3 $8400 wet 1HEH 530] Rojwglo
U2 QoA 24wl Qe $A8] 9
34 olgt= 0 44 ool 15 FofRith A,
R&D HEk= viE oA R&D7F FAE = A=
S35ttt (Jones, 1995). A5, 7HEE 4l =
miE oiH] 9RAA 2 7] gt A5

o 2739,

rlr

<E 2> B Aol 24 thgol B 4719
o

of et 7l&sAIe HdAE Uehdth & AlE

10670 740l ZAMEG oM HA% 412 0.63, &
A2 Fre 0297 Ao 2 HAH Halo] & o
ATEE o8 Holth AAFA ] 2 4415 2
o= 2908%S HofFal 9lth. HxA il g3
A galof s A A2 R&D FEEe &

sty o BEAMAA 4 (VIF: Variance Inflation
Facton ] 24t 1.03 izt 2.122 epstch ubet
A, VIF7} 100]st2 UEht t334ddols 2417t
Q= 710 2 HOIth(Hair, Black, Babin, Anderson,
& Tatham, 1998).

< 3>+ AA Al G174 Al tigh 24
2E S RA IS HojEr) 34, Model 13} 2¢]
A F27190) 9RANY = Ge galel BeH/F
AA 71e84S SXAAZE Aolet= Hla/Hibe A
A=A cH(p<0.01, p<0.1). EA, Model 33} 404 %
27199] QFEA A8 Zlo] = B0l F4/FH
A 7legils XA Aolegh= H2a/H2be A4
HATHp<0.001, p<0.01). AA, Model 52} 604 %
271¢0] 9RANe] 23} Zolg EAo BAIsHE A
o] B1H HNL A3hA Aoleh Habs AA=el
AT (p<0.01), F47|Yo] YFEAAL] Z1} 7105 &
Aol EAst= Zlo] R4 FAls AstAId Aol
H3a= A A|=#] gFott).

B2 A7 FEHpo] Oigt 2t 7] MR gatE
Q ZH](odds ratio)Z AHREUPTI<E 4> AA]|, <7
Jeile] 2o A1 S HeEjEl e 7

=
A ol 1,052 Egkon] F3

Dk
>

=,
<

3
of ThsIAE LO3HNE Lhedeh, oA AghAle] Ee
2074 sl ula) AAA HAE 0029 B H A
FRTHL 2 4 9k B4, JRAXGA] Zol 7
A GG AesiA) gk Aol ujs) AelE W&ol
124 gom 324 Sl thajAl 112002
Uehgt QA AR Zol 3417 Sl Hla)
HAA HAE 0120 AE o MEHTL B 5 Uk
A, SIRA A 3} Zolof et A}
L A0 HAS M gk Aot Adets 7
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<H 3> HrIH 3 ST Llojl chst 2X|AE 5|7 2t
A Model 1 Model 2 Model 3 Model 4 Model 5 Model 6
- ININ RDIN ININ RDIN ININ RDIN
IND1 0.0429 -0.1165 -0.1956 -0.1016 -0.1904 -0.0915
(0.2758) (-0.6522) (-0.9246) (-0.4919) (-0.8982) (-0.4405)
IND 2 01608 0.0650 0.0309 0.0938 0.0223 0.0743
(1.0310) (0.3712) (0.1436) (0.4624) (01033) (0.3640)
FA 0.1131 01925 0.0713 01318 0.0810 01300
(0.9295) (1.4116) (0.4368) (0.8480) (0.4951) (0.8339)
FS 03484 0.2160 0.4407* 0.2297 04351 0.2396
(2.8062) (1.5788) (26318) (1.4584) (25912) (1.5128)
us 0.7126™** 0.5132" 01294 0.0935 0.1411 01138
(6.3653) (4.2182) (0.8520) (0.6241) (0.9252) (0.7542)
RD -0.1007 -01779 -0.1260 -0.2240 -0.1190 -0.2375
(-0.8993) (-0.8024) (-0.8600) (-0.8544) (-0.8207) (-0.8962)
ol 0.9541* 1.4209* 27628 26296 27856 26471
(2.0286) (3.2433) (2.4671) (3.4553) (2.4919) (3.4524)
BR 0.3104* 0.2274+ 01823 0.8575"
(27538) (1.8946) (0.6399) (3.2575)
DE 0.8534** 0.4304* 0.7961* 0.8287**
(4.7819) (2.9549) (3.1190) (3.8865)
BR x DE 01038 -0.7663"*
(0.2707) (-2.5762)
N 1106 1106 1106 1106 1106 1106
pseudo R’ 0.036 0.024 0.046 0.028 0.048 0.035
Log. Likelihood -1028.7 -953.6 -649.0 -681.3 -6477 -675.9
X* (df) 75.93* 46.16"* 62.83" 38.40" 65.65"* 49.21*
df(N) 8 8 8 8 10 10

a 2% A3 AR t A (t-statistio), (df)Q] AR AFREE o|ofgt,
b.+p <01, *p < 0.05 **p < 0.01, **p < 0.001

c. ININ: HZIX &Al(incremental innovation), RDIN:
31512 H|Z 2 (industry 2), FA: 7|JLIO](firm age), FS: 7|3.7|(firm size), US: 024
7HEHE A M = (open innovation), BR: 2EX|

external knowledge search)
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SRR

(radical innovation), IND 1: 2H|X M Z=(industry 1), IND 2:

=
324

| Z(breadth of external knowledge search), DE: 2[2X|AJEfA0
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=

(user), RD: R&DZEIEE(R&D intensity), Ol:
| 210|(depth of
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his

Zolth(e.g. green
technology, Cuerva, Triguero-Cano, & Cércoles,

oo

t 2014).
A, 2719 27199
smallness) & =5317] ¢Jaf z+
3l A1A Al X4 &2l
718] gAo] tigt B RAE
of Aetal FAlS 7EstiA A
x|

+ A6 H4E




FA71280] A e H2ta} splas

5 AGHEE e 9F AN BEIE 9FS

seojo} gt}

<H 4> QEH| Q0oF

e HaA S

BR 1.05 (H1a) 1.03 (H1b)

DE 1.24 (H2a) 112 (H2a)

BR X DE 1.00 (H3a) 0.97 (H3a)
H1R9) A9l 710 el 3ol 383

H7le 2 AF 50l 9RE =EHE As 7AY

Roh, 2014).

2 A= 91 Axtoll tisl &R AAUESL A0
A Q) Z3 Zlol & FLESIAAT, Zlole] 43 gt

= ¢ #AA3] Lolr 7] s FAA EA(robustness
analysis)< A8 TE STEPIOA] 2AFSH Q3 2]4]
g 1170 7FA) 2L Laursen & Salter(2006)2] HH
2o w2t 7t Ade] SR EE ALtsto] Zolgh Z&
SABIAATE, Zof| QoA 1L ZolE FRER A=

)
WAL 952 Zolrt g AEY F240] Hug

7Fs/gel Sl
at7] wiizol o F71¥e] dHs Bast oAt
37§ gtk (Podolny, Toby, & Hannan, 1996). 3| %t <E 5> QEIX|Al EM Z10|2 AHHE! 2744 2A
Ta71Ye 7Hee e Ae st ARl A Model 7 Model 8
vlel o e D ARe AEE BAsHE A0 4Ee - It It
_ ) ] IND 1 0.0320 -01236
27817 ulel RS B3 HAA A g1 (0.2006) £0.6809)
2 File FARE Aol 7| A& AFUA IND 2 0121 0.0376
- = ] ) (0.7573) (0.2113)
U AE SAE FsiA e gE7|He] dEe F o 01136 01209
3| A= SAlelA oyt A|&A0 =z (0.9043) (0.9002)
oA 7| WA K A= ofoltiojz A S 01314 0.0553
- = (1.0265) (0.3910)
Xﬂ-“'ﬁl-*é‘ %j\] SF 2~ ),)\7" Q 740]q(GOV1ndal’a]an & US 0.3214** 0.1727
Trimble, 2010). (2.6214) (1.2938)
), Z47190] AAH BN} A HAS ¥ = e ot
T Aok A AR QA AEA AR ol 0.7077 12368"
E3} 2018 SAo A8 AL o8l Sl (807 2885
BR 0.2039 01856
£ golmmgjA| "k 53] ol o RAA AL (15567) (1.2287)
FA&7190] 7K gAPL 38 EUA st A DE 1.0458™ 0.8828™
(5.8246) (4.4817)
o A : =
© & #|AH) He & Wong(2004:490)0l] w2 7| BR X DE 0.0789 0.0444
Z7|90] AFFst= A49] g (exploration) ¥t & (0.3920) (0.2219)
o N 1106 1106
exploitation) 7]99] ol SHAQ FFS 1
(_ POt )& 7199 Al ] pseudo R? 0.070 0.046
At} o st o] THdE FAVIHY FEA4 Log. Likelihood 9915 9324
Aol tisiA] 714 Halole Z37F giom F31 X’ (df) 150.13* 89.32
df(N) 10 10
HAAO] §1E olddst Ay
A Bialdls RAAQ BAhE U, of=jet A% a 23 Ao 42 t SA- (t-statistic), (df)9 2R AREE
© 27190 M2 A 8l R&Do| |H ¢ o[olg.
_ ) ] . b.+p < 0.1, *p < 0.05, *p < 0.01, ***p < 0.001
= Zlo] 238 FAAR a3E Xtk g4l 3 C.ZHEHA MBS (T 3> AKX,
g} Hlsok Wizt & ofsfd 4+ ItH(Kim, Kim, &
2015. 12 9
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<E 5>2 AuEY <3F 3>oA B Aupel %
= 2 A& Qg & 9tk &3] Aot U= A
2 RAA] gAo] Zo|7t A FAlo] nAH+= g
o] 3] 37t = Ao]th0.7961—-1.0458). ot
H, 94?%1*4 e 0] Z 3} Zo|o] FEArgo] Eit=

4 Zo|2 AAN B U\]zjs_} AT} <3E 3>0A A
A= RQE 7Hd 3be AAEA g ACE YETL
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o A7 7R 7l 9918 T
719 #3t Aol th(Dittrich, & Duysters, 2007).
SHH, HY AR Ao e FSa7]90] R SAA]

oA Ad58 4= Qlttals skA|YE 1 HEQ] Aol
FEsin sl 7 Al o] HA F4719Y
& 299 YRS 7L Ath= Aol § AxRE4AL QL
QltH(Laursen & Salter, 2006; 4| - L6 -85 2,
2015). YEIE 24| S S Stk of
]—f— AFE AHEH HEQA Zlolef Yo7l o
S E AAE I = AP} ZolAtia =4

?_F}(Ostgaard and Birley, 1994; Musteen Datta &
Butts, 2013). UEY A 2] t}fHo] =242 7Y U]

FollA Afraial QA FRt Aol vigt e 7t

IL.

—‘5—3}7413}7] otk =& & A8 Aol = 7Y
B A Aol 7] =N I FF= HA
& o2 ueor, 227140 A3 484
o £50l ne} o3 A Hlo) T Ao 1}
ERiT, ol 7o) The Ygst WY $AE Be )
3% T84 (reciprocal relationships)& 3%7] LRSS

i EReR=Y %Mf& iﬁ% 7HAAL Qe %iﬂ?s?i %
S HESA gHo ofgga Aethe =9(Stuart,
Hoang & Hybeies, 1999)9} 1 wj-g Zro] gttt
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A AT 2AH 2
AR, A7) SIHE F2711E £FaE RO} ASt
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9
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