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The Impact of Digital Technology Capabilities and Perceived Positioning Environment on Management Performance in Deep-Tech Start-Up

Abstract

This study is an empirical investigation into the effects of a deep tech startup's digital technology
capabilities on its management performance, specifically examining the relationship between the firm's
location environment(economic viability) and collaboration. The results show that, first, a deep tech startup's
digital technology capabilities, inter-firm collaboration, and location environment(economic viability)
significantly influence its financial management performance. Second, ‘inter-firm collaboration’ exhibited a
significant moderating effect on the relationship between digital technology utilization and financial
performance. This study suggests that for deep tech startups, ‘inter-firm collaboration’ is both an essential
prerequisite and a complementary asset for converting the advantages of digital technological capabilities
and location environment(economic efficiency) into financial performance. In other words, even if deep tech
startups possess superior technological capabilities and a favorable location environment, there are clear
limitations to performance creation if the level of cooperation with external partners falls below a certain
threshold. This emphasizes that startup ecosystem development policies must focus on activating open
innovation networks based on the Quadruple Helix model-linking industry, academia, research institutes, and
government within a region-beyond merely creating infrastructure or offering tax incentives.

Keyword : Digital technology utilization, Location environment, Collaboration, Quadruple helix
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[Fig. 1] Research model
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[Table 1] Operational definitions and measurement items of variables

<+
E.)

< < Rl
1012
go | @l | %o
bl K=
TR
L 4
[l 3 ol
K Ny =3
[} =]} ol
oo oK 3
ol
= "oy
J T o
T S |a
T T g
- ~
m | IF
K ~ KO
o |
5 (I |=
oF < K
U
<0 K = &0
Bl
0
o X X
31 S =3
K0 |BO RO
oK ] OH
2o B0 | o | Lo
R KIr | & KT | o &
< WM \OFT KR
o 0|31 %0 |0l i
an % < gu| %o
= ol =< —| =
Sy X
L ~ _n__ ] [\
U, e | —
= i % RO
o~ 8r | ol il

Ab 71242 20054 108 1

J

81
!

2

i

Xt2E SPSS 27.0

10

o

e

g0 ZHAOf Ch

M
BRLE)

]

R

>

ZM2 CXE

i

AE 2| HEA D Macro 4.2
CXE 7|=2g,

10

141



The Impact of Digital Technology Capabilities and Perceived Positioning Environment on Management Performance in Deep-Tech Start-Up
ShE 749222 LIEHOH, Bartlett?] 7Y AE 21t fFARES 0501UCZ LiEL 20074
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[Table 2] Factor Analysis and Reliability Analysis

& 1 2 3 4 5 Cronbach's alpha
CIXE 7|28 1 0.738 0314 0.045 0.187 0.186
CIXE 7|28 2 0.668 0.320 0.094 0.294 0.131
CIXE 7|28 4 0.665 0312 0.087 0.180 0219 AT
CXE 7|28 3 0.554 0.330 0.160 0.291 0.196
=W Nl ] 0.279 0.725 0.121 0.168 0.255
X2t 5 0.328 0.682 0.108 0.230 0.131
X2t 4 0.195 0.654 0.289 0232 0.233 .894
Tt 2 0.436 0.621 0.093 0.203 0.195
KAt 1 0.429 0.616 0.184 0.075 0.081
71 7t oY 3 0.061 0.105 0.735 0.060 0.094
71 7t o 6 0.129 0.112 0.681 0.139 0.011 740
71 7t Y 2 -0.011 0.091 0.606 0.170 0.094
ZEMA CXE 3 0.242 0222 0.349 0.603 0219
ZE2NA CIXE 4 0.264 0.165 0.408 0.600 0.042 562
ZENA CIXE 1 0.449 0.326 0.142 0.542 0.262 ’
ZE2NA CIXE 2 0.442 0.365 0.169 0.511 0.241
LX|2HEEHA) 1 0.479 0.289 0.065 0.110 0.566
LX|=HE G 3 0.231 0.307 0.315 0.346 0.553 .820
LR 2EEHY) 2 0.389 0.387 0.127 0.199 0.520
oto| gt 3.316 3.266 2.024 1.922 1.410
S =Lh%) 17.452 17.191 10.655 10.117 7422
FHEL%) 17.452 34.642 45.298 55.415 62.837

KMO=.942, Bartlett's x*=3780.862(P-<0.001)

[Table 3] Correlation Analysis

Ha 1 2 3 4 5
CXE 7|28 1
Z2MNA CIXE T13%x 1
AR E(EHA) 699+ 683+ 1
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71 7t 254 451 335% 1
FYY KT EA) 724 677 700 336%* 1
p<.05, **p<.01, ***p<.001
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[Table 4] Regression analysis
ks SEds B SE B t P
CXE 71eg8 0516 0.055 491 9.384%xx .000
2Ydnt
(R TN~ X 0318 0.051 327 6.241 %% .000
=)
B AR E(EH ) 0317 0.060 278 5.277%x .000
F=164.129***(p<.001) R2=611, D-W=2.042

p<.05, #*p<.01, ***p<.001
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[Table 5] Analysis of the Effects of Inter-firm Collaboration Coordination
R2
ok B B E t F
A T S B p adj(R2)
(A=) 3.830 | 0.036 105.039 | 0.000
1 CXE 7|egs 0.516 0.055 0.491 9384 0.000 | 213.972%** (‘2;71)
ZENA CIXE 0318 0.051 0.327 6.241 0.000 ’
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(&) 3.830 0.036 105.417 | 0.000
H J|a3ta
) EIXIE 71e28 0521 | 0055 | 0496 | 9502 | 0.000 — 581
Z2MA CXE 0.284 0.054 0.292 5.241 0.000 (:577)
71 7+ oY 0.095 | 0052 | 0073 1.809 | 0.071
(&) 3.775 0.038 98.711 | 0.000

CIXE 7128 0485 | 0054 | 0462 | 8932 | 0.000
ZEMA CXE 0.308 | 0055 | 0317 | 5.651 0.000
71y 7t A 0222 | 0059 | 0172 | 3754 | 0.000 0,547 hk 605
CIXE 71228 x (.:599)
71y 7t A
ZEMA CIXE x

7|19 2t oY

0.113 0.055 0.105 2.069 0.039

0.096 0.055 0.097 1.745 0.082

*p<.05, **p<01, **¥p<.001
CIXE 7|s28a ZSHIHRE) M 71 7H @l =
Zon|, 7|9 7t YL isD, M, +1SD S E8) Sl B2
[# 6] CIXE 7|=881 ZYE I 0N 7| 2 el =g EF ol st =2zt

[Table 6] The Moderating Effect of Specific Values in Inter-firm Collaboration on the Relationship between
Digital Technology Utilization and Financial Performance

71y 7t ¥ B se t p LLCI ULCI
M -1SD 564 057 9.85  wx .000 451 676
M 696 041 16.67 .000 616 777

M +1SD 824 .049 16.73 e .000 727 921

#p<.05, #*p<.01, ***p<.001
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[Fig. 2] Analysis of the slope of the relationship between digital technology utilization and financial performance in

the context of inter-firm collaboration
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[Fig. 3] Graph showing the moderating effect of collaboration on the relationship between digital technology

utilization and financial performance
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[Table 7] Analysis of the Effects of Inter-firm Collaboration Coordination

ot i
7 dol mEm 24

R2
| Ha B SE B t P F 2iR2)
(&) 3814 | 0.041 93.150 | .000 465
1 - 273.81 7%
AR E(EHA) 0.776 | 0.047 | 0.682 | 16.547 | .000 (:463)
(&) 3.815 | 0.041 93.755 | .000
— A73
2 AUX|IZHE @A) 0.735 | 0.050 | 0.646 | 14.704 | .000 4.990%** ( 420)
71 7t e 0.127 | 0.057 | 0.098 | 2.234 026
(&) 3752 | 0.042 89.695 | .000
Ol X|&FZ4 ZA ™| Ad
3 UX|SHE(EH ) 0714 | 0.049 | 0.628 | 14.660 | .000 soeapess |06
71 7t e 0277 | 0.064 | 0214 | 4308 000 (:501)
AR AEHY) x Y | 0260 | 0.057 | 0212 | 4.543 000

*p<.05, **p<01, ***p<,001
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[Table 8] Moderation Effects of Specific Values in Inter-firm Collaboration Based on Location Environment

(Economic Viability) and Management Performance (Financial)

71y 7t ¥ B se t p LLCI ULCI
M -1SD 514 514 7492 ek .000 379 649
M 714 714 14.662 .000 618 810

M +1SD 907 907 14750 #* .000 789 1.028

*p<.05, #*p<.01, ***p<,001
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[Fig. 4] Analysis of the Slope of Inter-firm Collaboration in the Relationship Between Location Environment

(Economic Efficiency) and Financial Management Performance
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[Table 9] Table of Moderating Effects of Inter-firm Collaboration on the Relationship Between Location

Environment (Economic Viability) and Financial Performance

719 7t Ed B se t p LLCI ULCI
-2.760 -0.004 0.170 -0.021 0.983 -0.337 0.330
-2.585 0.042 0.160 0.262 0.794 -0.273 0.357
-2.410 0.087 0.151 0.581 0.562 -0.209 0.384
-2.235 0.133 0.141 0.942 0.347 -0.145 0.411
-2.060 0.179 0.132 1.354 0.177 -0.081 0.438
-1.885 0.224 0.123 1.828 0.069 -0.017 0.465
-1.838 0.236 0.120 1.968 0.050 0.000 0.472
-1.710 0.270 0.113 2377 0.018 0.046 0.493
-1.535 0315 0.104 3.017 0.003 0.110 0.521
-1.360 0361 0.096 3.769 0.000 0.172 0.549
-1.185 0.406 0.087 4,658 0.000 0.235 0.578
-1.010 0.452 0.079 5713 0.000 0.296 0.607
-0.835 0.497 0.071 6.962 0.000 0.357 0.638
-0.660 0.543 0.064 8.424 0.000 0.416 0.669
-0.485 0.588 0.058 10.086 0.000 0.473 0.703
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0.739
0.778
0.820
0.867
0.917
0.971
1.028

0.529
0.581
0.629
0.674
0.714
0.751
0.786

0.000
0.000
0.000
0.000
0.000
0.000
0.000

11.865
13.571
14.924
15.682
15.795
15.412
14.750

0.053
0.050
0.049
0.049
0.052
0.056
0.062

0.634
0.679
0.725
0.770
0.816
0.861
0.907

-0.310
-0.135
0.040
0.215
0.390
0.565

0.740
*p<.05, **p<.01, ***p<.001
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