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Abstract

Purpose — This study aims to advance our knowledge about
factors influencing technical startup performance through ana-
lysing technical startup process empirically. This study was con-
ducted to focus on industry structure(industry growth rate, com-
petitive intensity, and enter barriers), technology character-
istics(technical excellence and wide range of technical applica-
tion), and the performance in the technology-based start-ups.
Specifically, analyzing moderating effect of technology-marketing
strategy, this studied how moderating variables affect technical
startup performance under industry structure.

Research design, data, and methodology — The subject of
this study was technology-based start-ups company that re-
ceived technology transfer from public organization. The devel-
opment of the paper model is based on the literature of the
preceding research analysis in technology commercialization,
performance of technology-based start-ups, and marketing
strategy. This study has a construct that was defined in the pre-
vious studies, such that technology marketing strategy was de-
fined into the two ways of being broad or narrow in strategic
application. From November 3. 2015 to December 22, 220
questionnaires were distributed with targeting to start-up compa-
nies in technology-based. 188 responses were collected for em-
pirical analysis except the missing and wrong value responses.
This data were used for structural equation modeling and re-
gression analysis.

Results — The results of this study are as follows. First, as
industry structure variables influencing on performance(technical,
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financial) of technology-based start-ups, industry growth rate,
competitive intensity and enter barriers of variables were veri-
fied; high growth rate has more positive effect on performance
than low growth rate, competitive low intensity has more positive
effect on performance than competitive high intensity, low enter
barriers have more positive effect on performance than high en-
ter barriers.

Second, as technology characteristics variables influences on
the  performance(technical, financial) of technology-based
start-ups, technical excellence and wide range of technical appli-
cation of variables were verified ; technical high-excellence has
more positive effect on performance than technology low-ex-
cellence, wide range of technical application has more positive
effect on performance than narrow range of technical
application.

We also find that technology marketing strategy(broad/narrow)
in moderating factors on performance (technical, financial) is as
follows. Analyzing the moderating effect depending on technol-
ogy marketing strategy(broad/narrow), application of technology,
and the types of technology strategy(broad/narrow) were re-
vealed that broad marketing strategy had a more significant ef-
fect on performance of technology-based start-ups. With AMOS,
the relevancy of the study model revealed higher for broad
technology-marketing strategy than narrow technology marketing
strategy, and the explanatory power revealed to be 6.4% higher
in broad marketing strategy than narrow marketing strategy.

Conclusions — This study confirmed that industry structure
and technology characteristics are important factors influencing
the performance of technology-based start-ups. Technology-mar-
keting strategy affects the performance of technology-based
start-ups  between  industry  structure and  technology
characteristics.

According to additional analysis, moderating variables and
technology-marketing strategy are important factors influencing
the performance of technology-based start-ups under industry
structure and technology characteristics. Broad type of technol-
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ogy-marketing strategy has more attractive industry structure and
excellent technology characteristics than narrow types of technol-
ogy-marketing.

Keywords: Technology-based Start-ups, Industry Structure,
Technology Characteristics, Technology-Marketing
Strategy.
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Variables Operational Definition Reference

Industry | @ High - Growth Rate
Growth @ Low - Growth Rate
Rate ® Buyers Growth Rate

@ Market Share — Bowman, D. &

S'?ri‘éf;% Competitive | Unstability Gatignon, H. (1995),
Intensity | @ Market Share - Stability MacMillan(1985)
® Competitors Numbers
Enter @ Entrance Difficulty
Barriers @ Entrance Cost
@ Superiors to Present
Tech.
Tech.
Excellence @ Technplogy Approvall Chen et al.(2011)
Tech. ® Superiors to Competitor's
Charact Tech.
eristics

Range of | @ Market Influence
Technical | @ Applicability
Application | @ Expandability

Kim & Kim(2014)

Tech. Marketing
Strategy

@ Broad Application

@ Narrow Application McDougall et al.(1994)

@ Time-lead of NPD
@ Goal Achievement
(3 Sales

@ Sales Grow Rate

Venkataraman &
Ramanujam(1986)
Shin & Ha(2012)

Tech. Start-ups
Performance
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O 29l =7t HHYL[RLCE. <Table 2>0AM EO|FE& Z1t Z0| At
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<Table 2> Exploratory Factor Analysis

T2 Factor1 | Factor2 | Factor3 | Factor4 | Factor5 | Factor6
High
- Crowth Rate 0.827 | 0.113 | -0.201 | 0.062 | 0.024 | -0.152
High
- Growth Rate 0.787 | -0.042 | -0.005 | 0.199 | -0.041 | 0.009

Buyers Growth Rate | 0.557 | -0.026 | -0.065 | -0.245 | 0.247 | 0.224

Market Share —
Unstability
Market Share -
Stability

Competitors Numbers | 0.270 | 0.808 | 0.206 | 0.086 | 0.228 | -0.077
Entrance Difficulty 0.058 | 0.049 | 0.830 | 0.166 | 0.216 | -0.161
Entrance Cost 0211 | 0.094 | 0938 | 0.011 | 0.059 | -0.085

Superiors to Present
Tech.

Technology Approval | 0219 | 0.115 | 0.173 | 0.842 | 0.105 | 0.018

Superiors to
Competitor's Tech.

0.103 | 0.698 | 0.387 | 0.186 | 0.238 | 0.109

0.030 | 0.705 | 0.154 | 0.310 | 0.207 | 0.314

0.154 | 0.070 | 0.092 | 0.923 | 0.102 | -0.080

0.211 0.094 | 0.011 0.938 | 0.059 | -0.085

Market Influence 0.339 | 0.140 | 0.165 | -0.087 | 0.778 | -0.068
Applicability 0.211 0.144 | 0.135 | 0.158 | 0.869 | 0.040
Expandability 0.383 | 0.026 | 0.203 | 0.187 | 0.751 0.168

Time-lead of NPD 0.143 | 0.088 | -0.193 | -0.421 | -0.081 | 0.666
Goal Achievement 0.531 0.004 | 0.209 | -0.195 | 0.267 | 0.577

Sales 0.316 | 0.319 | 0.100 | 0.377 | 0.207 | 0.560
Sales Growth Rate 0.103 | 0.387 | 0.186 | 0.238 | 0.109 | 0.698
eigenvalue 1.908 | 2397 | 6.064 | 4.073 | 3.814 | 1.277
cumulative % 67.258 | 62.373 | 28516 | 43.063 | 56.470 | 1.277

Cronbach’s Alpha 0.806 | 0.895 | 0984 | 0.812 | 0.822 | 0.763

422 ZQIN QOlRA

AT
1z

ARzt ASUEHO|A =HoIE Q912 M(Confirmatory  Factor
Analysis)0f| CHgH ZUME2 <Table 3>t ZC MAHF SHH
o= 7tol HAIO Ciet 2P X|7F 0LCH 2 gf2 LIEH D RUCE

X

= G0N AT 2 TN A MIE, FULE, NYF
9, Jle 24K, A5 AT BN JEHY M1l £ Hak BE
CR 0| 19601402 LIEILL 8T ZHHSS0| S Mol

=0 HESY Aoz THEHEL

Of 718 Jatofl OlX|

|'o" :er ol :lE|
712 £9 2000 7|=¥Y *"I'_f01| OXl= g g Fx=2EA
ZH Hd5S SOt ABSIACE 2 TR 2 HEYE X|
+& TECHt=  GFl(goodness of fit index)= 0.941(HTHTCL7 |
>0.90)2 LIEfL} 20| MebstA LtEtEt d2[2 RMR2 0.055
2 0.072CH %fof 2¥o| Hehdol MEes 201 ULt
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<Table 3> Confirmatory Factor Analysis

B0 =X =2 Estimate | S.E CR P
High - Growth Rate 1.000* - - -
Indusiry High - Growth Rate 1.042 | 0280 | 3.725 | 0.000
Growth Rate 9 . ’ . .
Buyers Growth Rate 0.687 | 0.167 | 4.124 | 0.000
» Market Share — Unstability| 1.000* - - -
C(I)rTep:st::;Ie Market Share - Stabilty | 0727 | 0.183 | 3.983 | 0.000
Competitors Numbers 0.605 0.214 | 2.828 0.005
Enter Entrance Difficulty 1.000*
Barriers Entrance Cost 1687 | 0.734 | 2297 | 0.022
Superiors to Present 1.000% ) } :
Tech Tech.
ecn.
Excellence Technology ApproYaI : 1.042 0.226 | 4.607 | 0.000
Superiors to Competitor's | g5 | 0219 | 3875 | 0.000
Tech.
Range of Market Influence 1.000* - - -
Technical Applicability 0501 | 0.199 | 2516 | 0.012
Application Expandability 1158 | 0.237 | 4.884 | 0.000
Time-lead of NPD 1.000* - - -
Tech. Goal Achievement 0692 | 0211 | 3.281 | 0.001
Start-ups
Performance Sales 1079 | 0252 | 4.289 | 0.000
Sales Growth Rate 0.671 | 0216 | 3.109 | 0.002

" B0l BASHNS K 12 TR 21

<Table 4> Hypothesis Test

Regression Estimate S S.E C.R Ve.”f'
Estimate cation
Industry N Start-ups k|
Growth Rate Performance H1| 0.656 0.516 | 0.197 |3.332 adopt
Competitive || Startups |5 o673 | 0691 |0.191 [3.521 adopt
Intensity Performance
Enter | | Startups |q 5677 | 0519 | 0216 |3.130"| adopt
Barriers Performance
Tech. | | Startups |l 4443 | 0840 | 0.261 [4.266* adopt
Excellence Performance
Range
of Tech. | — | STUPS || 0541 | 0566 |0.165 |3.280"| adopt
s Performance
Application
Fit Measures CMIN/pZ}t/CMINDF=61.218/0.000/1.611, RMR=0.055, GFI=0.941,
AGFI=0.843, CFI=0.899, NFI=0.783, RMSEA=0.065

(**P<0.01)

TARAFE R RSOl HE(RMSEA)2 97 20| E=0| Of
o ChE 2ETOIM FE2 0 7|tiels Mg ofsts A2
2 00652 LIEIL} EAMOZ 0.05~0.08H2E 2 I £80
HEeh Aoz =hh = o7 Znt 20| St CMINg:
(Ch-square Z})2 7171} 61.2180|0, QoS 1.6112 LIE}
ST 2|2 CMINDFE SAH o=z 20(8tH 2Eo| Hpisicta)
1 2Ch CFl S 0.90[¢0[0f0F 3tLf 0.9 Ofstz FXE et Ao
2 LIERCE JiL 23 Held B7ts HENeR Jtd E3
of #217t gl +F2= HEECL

= g0 het AMOSE O|8%t 7HEHTE fot =4 21t
BEAS, F8X S FYEA= <Table 4>1t 2Lt 7Hd HSS
flgt 24 2t 4 MY dYEN 7l dYdu=s BEAS
0.656, EX3I3 0.5165, S.E 0.197, CR 70| 3.3322 LIEtLtS
0 Ol SANSZ ROISHA LIEHLE Ol 4 d8E0| &2

B8R 7l €Y g0 3¥HY SLAAE B0l A= LE;
Lt <7H2 1>0] XIX|EIACE &Y 2=t 7|e TEdue 2=
HEA+ 0673, =38l 0.691, S.E 0.191, C.RO| 3.521Z L}E}
Hel, SAM2Z ROlotA LIERHT dYEE7 =X @2 B
T 7lE Yo 1o SN FeE X Agez ThE H2
7t RIX=RACE & BB J2 49 3887t =2 dRE0
7lE Y 0| 3842 S OIXL UZE € & ULk

TYH 7le g FgA= E2A+ 0.677, BEES}
ol 0.519, S.E. 0.216, C.R. 3.1302 LIEIIOH, EAXCZE |9
SHA| LEILE 7Hd <7bd 3>0f XIX[E[R{CL Ol At Mt TY
YH7F TLIHO| =2 R 7IE 7| 8Y YoUM= Ve ¥
g0 38K Fets oS & + ULk

o, 7I=s¥Y 7IYel 7le B F 7lee 8 Ve B
A AeFA = H2AH 1.113, BEEZS 0.840, S.E. 0.2612}
C.R.Zf0| 4.2662 L{EfL} <7t 4>7F X|X|E|QACE S EH7|9
g 780l H25 7l Y 0o ¥ s o
g = ok J2|n Ve &9 T 7lg AIE ged2 E=A
0.541, EFE3=}sl| 0.566, S.E. 0.1652F C.R.4t0| 3.280Z L|EfL}
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<Table 5> Results of Moderating Effect

Regression Estimate S. Estimate S.E CR
Broad Industry Growth Rate — Start-ups Performance 0.671 0.636 0.114 | 5.886***
Narrow Industry Growth Rate — Start-ups Performance 0.223 0.127 0.112 1.991
Broad Competitive Intensity — Start-ups Performance 0.466 0.259 0.203 2.296*
Narrow Competitive Intensity — Start-ups Performance 0.223 0.203 0.098 2.276**
Broad Enter Barriers — Start-ups Performance 0.146 0.179 0.045 3.244*
Narrow Enter Barriers — Start-ups Performance 0.101 0.067 0.062 1.629
Broad Tech. Excellence — Start-ups Performance 0.796 0.912 0.093 | 8.559***
Narrow Tech. Excellence — Start-ups Performance 0.31 0.311 0.039 | 7.949***
Broad Range of Tech. Application — Start-ups Performance 0.542 0.641 0.082 | 6.610***
Narrow Range of Tech.Application — Start-ups Performance 0.361 0.353 0.164 2.201

(**P<0.01)

) 2|72

712 OHE M8 He Fx w2t 7|eEY doto deks
K& 20159 Xt0|of Cfgt ZERHSEMN JHEE FINoZ HE
sl7| flslo] CHEs|HEME AASIYICL CHE3HEN Zits
<Table 6>0fA Ei= HIQ} ZH0| 7|& OAE T2k BTt He 7|
o ZR9| EMZL}, Fgro| 2674402 {o|0|SHA LIEHLE SiCH
Ha 2H0 o= AEEA EME YotEE CHEadde Tty
flgto] BM Zopol ZXfstA(tolerance)E = QISIRACE SKIoHA
2ot £ 42 BF Ul Y41t 7Y REOME CHeas e B
Me gle Hoz M=}

HMEF Hel Moot H2 7Y A2, IHEM0AME MYEHEE,
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<Table 6> Moderating Variables & Regression Analysis

Broad(n=132) Narrow(n=70)
. Tol.e . Tol.e
Beta| T Sig.t (VIF) Beta T Sig.t (VIF)
Industry | 487 .| 335
Growth Rate .338 | 3.835 | .000 (2.055) -175 |-1.561| .120 (2.985)
Competitive | 375 .606
Intensity .051 | 3.340 | .001 (2.664) .059 | .879 | .381 (1.650)
; Enter .502 532
Varia
blels Barriers .047 | .851 | .396 (1.993) .084 | 1.483| .140 (1.881)
Tech. | 2391 | 2302
Excellence .218 | 2.294 | .002 (2.558) .249 | 2.039 | .000 (3.310)
Range
of Tech. |.153 | 2.598 |.000*** 697 A77 | 2.640 | .005*** 546
- (1.434) (1.831)
Application
R square 449 .390
Modified R square| 432 .368
F 26.744** 17.395*

#p < 005, **p < 001
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Y MEf 9 5 MBEXoz ARE TSI 7=y Zofo
O3t o7t 7|0fet AN 27t 2 7S ZIlstHA 3
= SHAEE KL D UCL M, 7|&&Yo e Okl S
£ ChsiCt ol2{3t Crst Z& #HEE MESH EX=
AEHO N Tllist7| 2Ot AN Yol X|Chst HatsA| sta A
ZoIRUCE 2Lt ofFs| SE B0 Chst EX7F 0f2{280] 2
gk o= QICL CHYsH S0 ATQ0I7to| 4S&EE FSES}
A DE|X|] RSIFCte HoICt o2 20 7|a&Y W 7|& A
Aot MHE2 HEX|Y, 7|¥7t EY 97 50| MjHez X7
o= @2 3A 0/E = U= Ho|Ch
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