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Abstract

This study explores strategies to enhance the survival and competitiveness of start-up by applying an

1 Sejong Center for Creative Economy & Innovation, Sejong, Korea [Senior Researcher]
e-mail: jaemanyoon@naver.com

2 Sejong Center for Creative Economy & Innovation, Sejong, Korea [Senior Researcher]
e-mail: joejaewonkim@gmail.com

3 Industry Professional Practice Center, Pai Chai University [Senior Researcher]
e-mail: jjang@pcu.ac.kr (Corresponding author)
Received(June 24, 2025), Review Result(Ist: July 21, 2025), Accepted(August 15, 2025), Published(August 31, 2025)

© 2025 The Authors. Published by NCISS.
This is an open access article licensed under the Creative Commons Attribution-NonCommercial 4.0 International License.
To view a copy of this license, visit http:/creativecommons.org/licenses/by-nc/4.0/. 585




A Study on Mitigating Transaction Costs for Quadryple Helix-Based Start-up Fimns : Focus Oh Theoretical Integration for Tech Start-up Ecosystem Growth

integrated theoretical approach based on the Quadruple Helix framework. It focuses on the role of the

locational environment-economic feasibility, accessibility, and convenience-in shaping interactions among the

four innovation actors: industry, academia, government, and civil society. The results indicate that locational

factors significantly affect industrial, academic, and civic actors, directly influencing start-up survival and

growth. In contrast, government actors are less sensitive to these factors due to stable resources and limited
responsiveness to market dynamics. To promote sustainable growth, startups must enhance their absorptive

capacity for external knowledge and technology. A collaborative system among Quadruple Helix components

is essential to adapt to environmental change and reduce transaction costs.

This study suggests that

transforming the current government-led start-up model into a synergistic, circular structure grounded in

Quadruple Helix interaction can strengthen ecosystem resilience.

Furthermore, leveraging innovation

intermediaries-such as Centers for Creative Economy and Innovation (CCEIs) and Techno Parks-can help
reduce high transaction costs faced by SMEs. Policy efforts should prioritize enabling startups to grow

autonomously, supporting the long-term sustainability of regional startup ecosystems.

Keyword : Quadmple Helix, Locational Factors, Absorptive Capacity, Collaboration, Open Innovation, Transaction Costs,
Startup Bcosystem, OCH, Techno-Park
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[Fig. 1] Research model

- HY doiF7|
- AlIM's

=

g3

-8H8

OjXl&= X2 (locational factors) 22 & ZH|
ZO0| AH2fH[E 2+t

=1
=

t

[y

s
2
N

OlA Ttel XtEd= XL Of
=

g
Al

|

- AlRI(AR=l)

ok
ud

1| |

Bl

NB

O|Z0]Ct.

587

= MAISt A} ot

ot

3

o
o
—

tofl

3

7|Ye| #efH|E 2t
HW, HERZE

(e;]
=]



3

=

=

1=

|

=

I.

HolY
fof 741
ste AZ

b [4115].

29| LHXHH, 24
MNIOAM Ik
HL O, L——
i)
o
s

2 0

HAZQl zHo|ct Q|
(Outbound), 2|52 MIEHQ} S52= X|4] F&E1 IHXE &

=]
e
.
—

X-”A-I,
—

—

P

Cf. = oM
= 9

-
o

[e]
=

|

HIAl

g|
(Inbound), LH52| X}

=

=

o Mz2 7HK|

&
S
1=

o
e

1=

o
e

O|:cHO]d2 7|0| 2|F2| Ofo[E|ofet 7

Hf

IT

2 72 SRO0 AN AtetE

g2 20 olyel

i)

=

.
(e}

AR, <
SU,

[e]
=

A
|

f

A Study on Mitigating Transaction Costs for Quadryple Helix-Based Start-up Fimns : Focus Oh Theoretical Integration for Tech Start-up Ecosystem Growth

(Coupled) &

N

FEOIM &2 &2 A28 80] &

|

oK

Ct [8].

3

o
o
—

&|ofoF

yob M, Melt MB|A9) 74 9 A2 YAkt

i

o

.
(=]

ol

I MK

OF A
(e}

o

A, TRl o

L

CHAM, E+s82 7190l 212 M22 X|AEEet 7|&0f el =& THeloAM kXS 214

[7]. Zahra & George
Z3 1pgez et

10

o
S

=
=

1t 71|

I

ko el o

FAHS

E
[}

oS

A
o

Ot [9]. M2 =A

=
[

b

—

O XM, HeiHE2 AMFoM ZA
20| EtE= 2E FOEIES 2/0[31H, A2

7tote 2Pg0lA HIEO| -t

E

Tl

FA

oA HEO|

C} [11-13].

e H

L

[¢)
S

Ol £0|X]

o
tH, olet 22 7Y 7t HERIZS 80| 7|

A THY

=

-
O

-
o

7 €9
588



A

I

b RA2 Ef

b

Vol.14, No.4 August (2025)

Journal of Next-generation Convergence Information Services Technology

Cf.

_ _ W o N ol & of T %0 I
mm P =k @ nE oy X KI T & X0 . 80 To
2i.E| g% F| |g2if w M Mo _ o
Fafe| |zzat diiz Hw ol mol 2 om
- e RS 6 0l X0 O T X0
gagn 2w 2EFe i F = gy X0 = 00 =
s3n2 |43w3| |g=Ey ®oUl RO Gk o1 I g, B0
m LS T RELE w7 o7 = X ofu o
m.._nﬂﬁ _.me fil oS oo i ol w._ﬂl O_n_ nH ._nm
B2m = W= 2 u B e K ™ T o T HH =1 1o
= = bl ﬂmh M(_ ﬂwmz_.@ A N = _I_L fuy |A|_ mo
cl ™~ W K_I =1 .AO I _II.H =
_ . ol —, O 1 - K
KCOKE Rr o1 X = X0 =
y N R
oo K 0 yw mo K
5% e X < o omE
IR N wy &%, ol
gl dmo g < 91 oF ¥ o ny =r =3
“l oagl 5 of S up zn A0 w0 K op S
0=~ I 3 ] = = K -, X0
T & T 30 p= o =) mA_H < "r ~d ._|A_|_ om
— @ - = 100
i CIN A s B Mg Ko m g
L = L@ ROOoH = o [
. -5 r ol K> FEHE
= % 81 g 8l 0 K0 T — = KM 1o 8. 3
Tl wwx — 2 . = < of R ap om o OF __
Tz S e = ol ® W oz oo NO . dof
- o on| = o] Kk & KT o N Of
o = Kk oo =, &r U of m o X
A i K> £ ) RT oz RO sm %0 my %0 K
<d or = OoF 8. o
RO g L RT o o
2z = . ._o_._ <0 F o = [N 160 i ol
7 F 3z it — - _/L = XJ 4 ey
| Fig & || - | W = <4 = o
gl 22% |Llo= =|m| = K - ol I Ho =< TR
A Foag [[B] TS| i ol 0 = T ®o KF - =
Tl ooy = 3 OF zo || 6 o o K Y KY ~, U <r
8 B4 |l 2233 z 3T = Kooy g oo Mg R
Z i B2RE Mx_ ?muﬂ.m_u ol % = <
S e , [ <0 31— @l
0 S L B
Ty OF ur £ _ &5 2 30
_ _u__=__ ® _.._O ol ol — _A_.o Eﬂ E_o s
7 3 o 1t | T © wo Y N
m| £ |B o @ W FT R F g o WO
) | = 8oz o [ o0 B 4o
L [ 1 AﬂomwAlo m= _L_ 0 T H _Ih_ = K ml —
BERT| | BRE - w® T s owooluw °
- ol ol X! of o m T o

589

Kol 217y

|

=

=

>

o
=3



A Study on Mitigating Transaction Costs for Quadryple Helix-Based Start-up Fimns : Focus Oh Theoretical Integration for Tech Start-up Ecosystem Growth

= 3o A AL IS OXH, Y YA 135 flor HEYZa ol oA
oz 2FE + Us 78S MIOLt Wt FHYERA Sl LI SN UE, 23t dEAE S
AX|etFol Hold @4k B 12 Z[0{OF SICH [19][20]

UXEE2 HERE dEAE Eote FHQ FEH0| SUYEA SFoM XHO| SHFS
T2 o+ UARE O el HolE MIsof ottt= Aot 0|F &3 =0k TE717t 2
SO S X|0] HI0] MBI} 2 HIAHO AST HYOR &2 +F9| ALK IS B
=g 5 Ak FHYS RO MEH X ¢ X0l Y SAHO =it 7|05, F
—g2 8L HH-S5 (gt A2l S2|H A2 AlZh Z20| Feks OX|H, Hojd2 F
H-zeh-MH A H2E0| F QQez XHFoir} O|MEH =2 &2 X 2FEHY, &
=4, Ho[d) Zre A gt abd2 (& 12 20 [21-23]

[(H 1] FE2E Q220 SR 2 2Ald

[Table 1] Identifying common factors between the Quadruple Helix, Open Innovation, and Collaboration

Helix AUx| ey
Téael Z2H4d H24d Hold
- =M ZH = SISAMH|A, EgyEX|AIM
2N GE RED 2ES. agiey omep px gyt ZOA0S EAEIAS
D'B'Xl'LJ =) OX1|—| = bSl ElxlE-i A SEAF 25 S X|—|—| oT ©o=
XO-I_I?!_ XI-O'IAHEH7;” 7.|7(-|A|A-I KM |~ == EIlOlE‘VHtCI’l-v ﬁ-Xﬂ)ﬁE |:|.Ot6|. xx."50| |_-||5049|2
CSESIA IS FE us egoz sy wse)t 0T TH=C AICRES
& MY IZEXE K| 4 HA ot 35 EHE A 3¢
AN g%t e HE
N _ A ZZF 7|8 CHRF 2 &
- W2 HOHISEUR)I - (A1, IS AR IEY T E5 00 >
1= o] u1o|)\-| Xﬂ_T'_E |:|.x|.
7|80l Hast MSE| A IA Y HAR BIx| 5 D0 oS08 )
A SVCFAAY 2 L 73 82 % = '0‘4 B ="
- SE| YR FE A K||- Y BEAH ZERE & SAIRO[T SEMOI KOIAY
o AN MR 79l Z/0|Z MY 7t mE AT e 1ot oHOo
-1 o OO =1L o O —Hd TT o
EfA =8 FT 7|
N - X9 L Mgt =2 -
- MEe 95019 eltjzel T 0 e 0SS S| B ozt mojgoz 94
CHSE Rt o oA Hi o/ Hll— HL o = el gl P OBIM O%
= o SBUK|Al HDLEl &
O|M™MAIR A1y == dl 1 —1 M= FHTHAE HiS| &
- |_—|x|"L(L:I'LL) oHd X hJ——Il' —'?'—JTL‘IE‘IAE 9||:g OlXH (=] TE, I:IJ'I:I—E 7Hoo =
Merge st e 8o | S T T T A 3U2R M3
g
- SRQE el NolE 3 ZBYMEAN ARUE | Ly aey ooz wa
8 5 ¥elael A x| 282 0 4= 7 ojoiciel T T B TS 0T
. o e . e = ——
Aolgs | 2715 G 58 = - B = A v e
S R mEAa aHIS - 2wy eYoR oAb I o
EsI XJ| AR EA| 8K 2 gtz Ol £2M 35 X E(Meet-up), =
o - -4 o =N o T = T % xl'AoH&! AOHEH7:” }_Ao-l
(Test-bed) 45

590



Journal of Next-generation Convergence Information Services Technology

Vol.14, No.4 August (2025)

32 QEO|H|OIM, BY, S5 7 BAY
= G0 HMAlSH E+sH, Y, 2E0/H0[M 0|22 BMEES Sl AFHM HMAISH
HEHE g2 J|E DAL 3§ QATE FH & €Y, NG X[ASE, S F
=29 #AQ)E 7ITSZ (B 29 Z0| BElE = ULk
[H 2] 858, €Y QE0|cH|0|M 2H 38 29l 7|8t #AId
[Table 2] Relationships based on common factors between absorption capacity, collaboration, and open innovation
A a9 E+s8 g RE0| ko] M
o mEHE, 7Y 5)| 4
o} KAl 2y s 8 oo ST 7 OE Jlsit o sgEshel FAE dol
Chx =5 7t | olmpste Lo azol | S L FHS0l B8l ewol Ciast FHSHo
S T (. ) = T T oLo— = o= o|6—H Xl__C‘gJ XlAl O| SAIS 0|6|. =X E,—EL—I
31 Al o2t ?5Fﬁ0§ XlAI 74| = T =, =, TI| A= T oo™ =
== XE'HEf;LF ;a "HIZI < |HE 3950 H)SAH | EACl 2Foz HH X|
i- 2 ol 5| o= e Cixd =
ke ol o T o = | ABXBI 6N 3oz 8 swot &0 FH| 2t
) e ol Col o | SUEET AXIE #E| 29 ¥F 5 eyl ¥
I—' JJ-,'— -lgl' ‘IT—| |°|_ = -C‘)-|: SHAl SHE ChM 3t
O'Iol 7|.h — 1o =20, oo =T
=] o.
9F FE RINS ME.A|JAEE) 2t FAS ol UL Jle o s 3=
gp5la, 7|1E XMIE ot XA FEIE gt &) ot Halg fleh HEEQ
W RMSE | of M2 HERO| HE |52 4 Y SRehme) 94¥ XAo 9Y REE
(Open Knowledge | LH2| 88 S &8t 2 3 ZEME 01" u | Mg &
Flow) of =% 4 ZE ¢ F HENR 5= &off 7| =& ¢t 3Ae ~sn F
oF XA B9 EEP W YEENel XA OFe £ IEdES =0 W-AR XY
‘i) A =of 289 ML o Zgts Soi=t
2 7lE Lixjetz olfel| Yo Hofsls ZEO0| B 7|EAldel 5%t Helof
RAg A8k 9 @0l 93 XD AYS L ME M2 HELA oY
S/ FE | UHE ML, M22 MHIA | o =2 &9 AUXE | =R, UANE 1Y 75 S
(Joint Value | &EE, S & JYH | LSOolUs FHo|H, H=|HUHRl 7ix| &2 V(3
Creation) gz =T Al T | o2 HEY 4 e O 2 BME AR SHRAE &
S mEs 4 9= ZNF 79t H9lo| FNN AR of DA Hsisiol Bl
SE. o 3E7H| HE 7|8 SS7H HE
QLEO|-H|OIM, Y, S+sd ¢t AAE2 2MI-TSYS FFUM HASH HEHE A
2 7dh o a ZES HERL S4sH2 0| 2F X[AS EIY| flot 22X o
= 9E0|H, gYS St og 9EE AR LEYH Yoz sy AHXE BFcitt. 7Y
(ZH)0| 2R S5, WA T2 FA| 2 HAY 4y Mo BAYS (1Y 32t Zo| A
Al 4 AL} [24-26).

591



N
B
dnmaa
- TETRT

PO A

i
R

}xéeén; )
of 2N A 7

BIED

srEm

O|L=H|O]

[Fig. 3] A circular system of absorption capacity, collaboration, and open innovation

[

ik
M
g 2

4

sl
=

PRAL IR E
PR AR PR S

.
O:

EraHY Yy ned el

5 7t e Hi

o

ELEg
)
A

BN MNBERY) Hﬁ -1

FEARINR TR | W e TR RY B
X i
Ay
FHuE
Fise spug e
g459

e i ik

}

b

D

ey 22y

L

HHH
L

wRE g

v, 4 R
7|Y 7Hefd]

By

el

3

A Study on Mitigating Transaction Costs for Quadryple Helix-Based Start-up Fimns : Focus Oh Theoretical Integration for Tech Start-up Ecosystem Growth

1 8oz 2f Y| K5

33

OH

-

7

Bl
oF

ol
Bl
ol

o
<

7

b

N

b

ujo

ofl

Et
[=]

FI8H Li-2/F2| o
e

=

=

2l

o

7t
QIR = H

A

Zu
297|902 7199 Jlet
- AH|

I

X
o

NESE IS

IT
=

ol A
=782 H

—

o 7=

P

7|
5

O] L H 0] 4

IT
—

il

P
K4

o

L

Ka

71 SlsAl

=

|

=

A

20 YUX| g 7to| AN FHE, HM2d, Hed

sz
=

el HEHE

[®

—

—

L0 M

=

592



Vol.14, No.4 August (2025)

Journal of Next-generation Convergence Information Services Technology

b7l

2t

&
! £l
# !
5 I
43 PP 6 5
] I
i
o m,
ARMN
i
z \
e P
] 7
%mu. w.._ \ LT
E o _w, Wi )
LY gkl ﬁfii\
of /m.“ {
! ///
R
LR
ARMN
U A

2 N
Ol t=tjo] 44
\\“

¥

/

y
P,

i

TN
z

fpn R
BENL T
ZoRE

o
x|
‘( L

a

2 719 A 2 AH2HIE RE Pt 2 SHA

sll2|
="

[Fig. 4] Operating system for reducing transaction costs between entities based on quadruple helices

3.4 FQAH

0] ETAHO

|z

#

otCY.

.
o

bl 716

ot of

104
~O

0
ar

I

3

SEfA 2|

fe!l
KO0

ar

I

5t} K|

ot Lo fIXIst /g A=S2 H(Point) RYICE 7|

K

KO0

I

L A|XIE

10
|
Kir

e
E

—_

Jod

o

ol

=3
o

AEtEY

KIr

g

7

=
=0

ot UCE

g

-
(e}

EY T3 172 BY(Area)S

—
= ‘AE

ot= ‘AELEY A2

8l

MO M, KAIST, &

=
=

J

A

o

i

KAIST?} SEHCfetm

3 SRo|ME

o

Ho

£/ ALt

%

OH

g1 HolgdE H

-1
[

i

o

-,

Joll
or
ol

Cauk

IS7H7| o 2N 7|2

A
=00

=
=

593



| -
o

t39] 7]

0| #0]

IT

—

il

(e}
=]

i)

=

.
(e}

A7|atel 7|4

=
<)

= 0| H|0]
tofl Zjojstn ULt o, o

IT

—

Y= 2
A

!

A Study on Mitigating Transaction Costs for Quadryple Helix-Based Start-up Fimns : Focus Oh Theoretical Integration for Tech Start-up Ecosystem Growth

A
L

Y|

oK

i
4]

af g

B 71k =

N
S

K| b

S
1 Qo Ol S OiF X9 SYLEAUM oA

2
[}

OB 0], #z2fH|

IT

—

g, 2

AW, HEYS

i)

=

.
(e}

AL
253,

or
J

ol
T
CLCSL A
ot =

do| AY 7|

_?_
I,

—

.
o

7 RUE]
off 7]of

= SYvIgoA EHd
Al

Al

A

1 7|8 X
A0 HEEO A2, 9 s00Cf 7| 2At

A
e

| A" 7l #dotn

10
H —

s
T, =L TA X7 ”2| 65.6%7t

9|
=M, 71&(
A
PN

|

=2 iy

At

ol

SHo| H

2OFH, ol X

594



Vol.14, No.4 August (2025)

Journal of Next-generation Convergence Information Services Technology

EfA o] =X= &

A

I

X2 QAL

EH 2

=

Bl

=
S

£
—

EfA 2l o
ER ST

T2 HHK J|uo| o}

I

et HAL

Ml

XL

b

Xt
(=}

O|C}. ofofl titat,

3

H7|eel 27 Xhds
W7oz HEZE

21£(0fof
X 2ol st Al
2ol YrjHoz

=
S

O|:cH O] HO|Lt =

IT
—

T L X9 2

4

.
O:
—

£2 HEX 7|8 020 AZsitt

2Y ZTZ 0| X|

iy

IE{Q} BRIt o]

A

—

H
-2lo| &

tCt. LIOot7t OlF 578 Aol HEdto] X[ -2l

Pt 27 L §, 84
o

st x|

.
o

-

(2
U K|

o X &
o=l A gat

dg 9

i)

=

.
(e}

HRAEHEI-HE AH

o

-,

& 2uE Stietd

(=]
=

3

EAOIM A&

97 % Ay

<

Bl

4qr
{oF

-

I

Cf.

of

= oM A

10

o

7B

Bl
1ok
300

-

<

izt

595



A Study on Mitigating Transaction Costs for Quadryple Helix-Based Start-up Fimns : Focus Oh Theoretical Integration for Tech Start-up Ecosystem Growth

References

[1]1 H. Etzkowitz, L. Leydesdorff, “The Triple Helix-University-industry-government relations: A laboratory for
knowledge-based economic development”, EASST review, vol. 14, no. 1, January 1995, pp. 14-19.

[2] A. Weber, Theory of the location of industries, University of Chicago Press, 1929.

[3] R. Florida, “The rise of the creative class: And how it's transforming work, leisure, community and
everyday life”, University of Toronto Press, vol. 29, no. 3, September 2003, pp. 378-379, doi:
10.2307/3552294.

[4] H. W. Chesbrough, Open innovation: The new imperative for creating and profiting from technology,
Harvard Business School Press, 2003.

[5] O. Gassmann, E. Enkel, “Towards a theory of open innovation: three core process archetypes’, R&D
Management Conference (RADMA) 2004, July 7-9, 2004, Lisbon, Portugal, pp. 1-18.

[6] C. Ansell, A. Gash, A, “Collaborative governance in theory and practice”, Journal of Public Administration
Research and Theory, vol. 18, no. 4, October 2008, pp. 543-571, doi: 10.1093/jopart/mum032.

[71 W. M. Cohen, D. A. Levinthal, “Absorptive capacity: A new perspective on learning and innovation.
Administrative Science Quarterly”, vol. 35, no. 1, March 1990, pp. 128-152, doi: 10.2307/2393553.

[8] S. A. Zahra, G. George, “Absorptive capacity: A review, reconceptualization, and extension”, Academy of
Management Review, vol. 27, no. 2, April 2002, pp. 185-203, doi: 10.5465/amr.2002.6587995.

[9] G. J. Stigler, “The economics of information. Journal of Political Economy”, Journal of Political Economy,
vol. 69, no. 3, June 1961, pp. 213-225, doi: 10.1086/258464.

[10] A. A. Alchian, H. Demsetz, “Production, information costs, and economic organization”, IEEE Engineering
Management Review, vol. 3, no. 2, June 1975, pp. 21-41, doi: 10.1109/EMR.1975.4306431.

[11] D. C. North, Institutions, institutional change and economic performance, Cambridge university press, 1990.

[12] O. Sorenson, P. G. Audia, “The social structure of entrepreneurial activity: Geographic concentration of
footwear manufacturing in the United States”, American Journal of Sociology, vol. 106, no. 2, September
2000, pp. 424-461, doi: 10.1086/316962.

[13] T. E. Stuart, H. Hoang, R. C. Hybels, “Interorganizational Endorsements and the Performance of
Entrepreneurial Ventures”, Administrative Science Quarterly, vol. 44, no. 2, June 1999, pp. 315-349, doi:
10.2307/2666998.

[14] J. H. Lee, “A Study on the Establishment of Innovation Strategies for the Local Content Industry based on
Quadruple Helix : Focusing on the content industry ecosystem in the Gyeongnam region”, The Comparative
Economic Review, vol. 30, no. 2, December 2023, pp. 101-126.

[15] M. Fernandez-Olmos, M. Ramirez-Aleson, “How internal and external factors influence the dynamics of
SME technology collaboration networks over time”, Technovation, vol. 64-65, no. 1, June 2017, pp. 16-27,
doi: 10.1016/j.technovation.2017.06.002.

596



Journal of Next-generation Convergence Information Services Technology
Vol.14, No.4 August (2025)

[16] W. M. Yang, J. Zhang, S. H. Kim, “The Impact of R&D Activities, Technological Innovation and
Financial Performance : A comparison of Manufacturing and service Firms in Korea”, Korean Journal of
Business Administration, vol. 30, no. 7, July 2017, pp. 1139-1157, doi: 10.18032/kaaba.2017.30.7.1139.

[17] D. N. Pham, L. A. Rios, M. Workiewicz, “Remote Work and Long-term Organizational Performance:
Modeling Consequences and Potential Mitigations”, unpublished.

[18] M. J. Grawitch, K. N. R. J. Lavigne, Koziel, A. M. Cornelius, “Remote work: More nuance and unknowns
than broad generalizations”, Consulting Psychology Journal, vol. 76, no. 2, June 2024, pp. 163-183, doi:
10.1037/cpb0000257.

[19] D. S. Yim, D. H. Hwang, Y. J. Seong, J. B. Im, S. Y. Jung, “Major Characteristics of Innovation Clusters
and Policy Issues in Korea”, STEPI Insight, Sejong, Korea, vol. 303, September 2022. [Online]. Available:
https://www.stepi.re.kr/site/stepiko/report/View.do?pageIndex=1&cate Type Cd=&tgt TypeCd=&searchType=&reldx=
312&cateCont=A0501&cbldx=1292&searchKey=.

[20] E. R. Kim, K. H. Park, S. Y. Jung, “An Analysis of Locational Characteristics of the Creative Industry an
d Creative Class in Relation to Urban Competitiveness”, Korea Research Institute For Human Settlements, S
ejong Korea, no. 508, March 2015. [Online]. Available: https://www.krihs.re.kr/gallery.es?mid=a10103050000
&bid=0022&act=view&list n0=27204.

[21] E. J. Malecki, “Entrepreneurship and entrepreneurial ecosystems”, Geography Compass, vol. 12, no. 3,
January 2018, pp. 1-21, doi: 10.1111/gec3.12359.

[22] L. Leydesdorff, “The Triple Helix, Quadruple Helix, and an N-tuple of Helices: Explanatory models for
analyzing the knowledge-based economy?”, Journal of the Knowledge Economy, vol. 3, no. 1, June 2011,
pp. 25-35, doi: 10.1007/s13132-011-0049-4.

[23] J. M. Yoon, J. I. Choi, “A study on the effect of recognized location factors of technology start-up on
business performance : Adjusting effect on absorption capacity”, Korean Review of Corporation Management
(KRCM), vol. 12, no. 4, November 2021, pp. 279-302, doi: 10.20434/KRICM.2021.11.12.4.279.

[24] W. M. Cohen, D. A. Levinthal, “Absorptive capacity: A new perspective on learning and innovation.
Administrative Science Quarterly”, vol. 35, no. 1, March 1990, pp. 128-152, doi: 10.2307/2393553.

[25] R. Gulati, “Alliances and Networks”, Strategic Management Journal, vol. 19, no.4, December 1998, pp.
293-317.

[26] J. M. Yoon, B. L. Jang, “Study on how to revitalize a sustainable local technology startup ecosystem:
Quadruple Helix, Open Innovation and Collaboration”, Journal of Next-generation Convergence Information
Services Technology, vol. 14, no. 3, June 2025, pp. 381-394, doi: 10.29056/jncist.2025.06.08.

[27] S. M. Kang, M. K. Seo, “An Empirical Study on Technological Cooperation, Innovation, and Absorptive
Capability”, Journal of Industrial Economics and Business, vol. 26, no. 2, April 2013, pp. 945-959.

[28] . W. G. Kwon, J. H. Hamilton, S. J. Hong, “Trust and transaction cost in supply chain cost optimization:
an exploratory study”, Inter-Organizational Information Systems and Business Management: Theories for
Researchers, vol. 1, Kishor Vaidya, Chicago, USA: Global Scientific Publishing, Academic, 2012, pp. 70-82.

597



