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A Mechanism-Based Analysis of the Successful
Development and Launch of Winia Dimchae Kimchi
Refrigerators

Al &R AT *
oo d

Jong Seob Shim

= A}
[ A= 3.1.1 2==28
II. o]&A vj7d ¢ MdajA+ 3.1.2 FAIEH
1. 7P G oA Q] AREATL 3.1.3 &3 5H
2. AFAT A oAYE7]eE #-A(MBV) 3.1.4 AHY &9
. AxYg A9 d=F friyg d+ 3.1.5 tIAYE &H
1. SE=7]A v. 2=
2. GR ARG e V. AAPE A §HA
3. tiAYE 718t HoA A 5.1 AJAME
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S 25T Al & 1995¢ YWrHA] 22 o 4,00007F HOjEl &, 19961 25,0000y, 1997¢
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AE @t Al bl Baw

et 19959 77199 4B st

SEs A HEE olgE Ayl

S, @ (Environment) AN oA} 199508 M A7z mAst SEHo2 A2é
82

HEsiC. A, AU 5 2 of
E

A @A ARG WAUE BAo] nlFsith QAN(2022)e A 87 Wals Assigou. FA
off AW ARE S VAR SMetT S ARF WA wge FHstAl Ratuck A, A

(Resource) AHUoIA HAZ(1987)2] 712 A7 et 22 wbs A|Ao] G| AolA of @A ool
2 BE 712% AYstel FURo2 ATYHD AR /2 AAHYEA] Ot 0AUS doo] B

2 A= £57(2014, 2022)9] SER-M 2452 A&sto] FA-HG-AH i8S sd8o=
2Astth, 254, 23%3H2022)°] C-P-T =Z@o] 7]%xsto] Z3FH(Combination: SXEXR), £9&

(Permutation: S-E-R), A]7HTime: 19953@ #%17])9] AsAr8-& FHTFo=ZHN, 7]& A7 HAHSHA]
26 AME WA 20 4T AUSS AAReR Y

2.1. X2k o] 209 AA}A €rx]

Ak 7jde 19471 m2ojAlo] A A A E =2 FEF|(Helmuth von Moltke the Elder)9]
FAL APFOlA gefstalth. 2EFE "ojmt AR AR Ho| Fme] HE £O o|FAA HAlal
st An Zgetnl, Mere Aol sgd Aslo] opd 'rlgwie] AAa system of
expedients)' & 7|5t tHHughes, 1993). ol2jgt St Kol Fu 242 ol AALE FAskA
Agste A Alnt @0 49 ol A ANz Ale AoktHFreedman, 2013).
Chandler(1962)= A2Fg 7] 1o 4%, & A9 A=, 221 Y d99 Z2A"eg Aost
o FFe S A4 ddoz FHHPsiAo ol A Ae 19309HFE  20008Ti7HR] A
(Subject), 7 (Environment), A}Y(Resource)S ZAl0 2 st FPROIA H2Lof whet Eoh-AlgtE] of
THEEA . 2014).

2.1.1. A 719t #=74(1930~1970Ah)
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27 mF olze ZHYxel owu A x4 guel Wy 2y edoz ZE
Barnard(1938)= Z9rte] BAR 715 x4 240 84, oAAE AAC 5 24U
B2 sty en, Selznick(1957) R 1FJAPE 2A19] 7hx|et wabAl A S ddstes A=
O Al(institutional leadership)®] £Q4<2 7Fxstyth. Child(1972)= A=A XMEi(strategic choice)
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Folgic of WYL lciym viRol &% YE R B RASIQOL, AR BH 75
Aok x4 Ao g Fe] AYshn Reche olgd WA At

g7 71§ WAL AN 7 3 ASHA(fit) EAIE FAo=z WASIYCh  Lawrence®t
Lorsch(1967)= 7=+ o]&(contingency theory)s AlAlstH, ZAo] 7ol EAY 50 ot Y
Sollof sthal Aottt Miles®t Snow(1978)= xAjo] &7 ®3HE QlAlsH

2|

o

3(Defender), &A13(Prospector), 43 (Analyzer), 923 (Reactor)2]

[e] a 1
Ul 7 A AEE {R32 AAISEA. ol2fdt fEEe 249 &7 i3 Y-S AYshs o 7lofstlony,
Y Atd U 719 2F A3 zfolg Aty AT R AHdshy] off¥ohe vlwol] AwsHitHRumelt,
1991). Porter(1980)= AtA=A] ZANEte] & -8 9] -/d IH(structure-conduct-performance) mfj2{tte]
o 7]%5t0] 5 Forces BElS 7jutslgdony, o]2 Eaf Aol U] AX Lx7} 7120 2olde A}
= =85S 49 AH Foroll =dstitt. Wolrt Porter(1985)= @7h 9-9(cost leadership), A8}
(differentiation), A&3Hfocus) M2FS =3l 7]do] AR Ao h35t= BAX M2F S AAS

stoirt.

2.1.3. A4 719F - (1980d | SH~20001 )

1980 SHHRE 7| R Aot Aphdyp Afo] et #io]l Y A A+ sadh AEA
o] &t PrahaladQ} Hamel(1990)2 844! <&k (core competence) 7 @& AAlSHH, 714 47 29
of 242 F FHEH R S 7Ie. AA, 2A o5 sl Aol FFSIAH. ol 71l
HEeh i AFo]l Mz A 719le BEstL A5H A S FEste 71l oja]
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I
i) FE,L‘

714t =
Barney(1991)+= A 7]9F ¥ (Resource-Based View, RBV)ZS A|A|Ststo], A& AL O]
poeos T YsliMe 7HR] Yi(Valuable), 3]43I0(Rare), ELAs =ub
(Imperfectly Imitable), A &7}=(Non-substitutable)dfjo} $ttt= VRIN ZFUAJIE A
ol Barney(1995)= olg WAHAA U BI5HS 2 By S, £
(Organization)S 715t VRIO mdY3a=z sAstgct Teece, Pisano, Shuen(1997)
(Dynamic Capabilities) o]2& E3d}, W5t FHgA AES EH-A|2A -Aujx] 6l 5
x]z%\_x_-} 7(:)1KH O_?,]oﬂ El_/'\_raol% 7}
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85 FEcte o 285 70, 719 Wl Y A3 Ade dAFoR AEYstel Abdetd 7t
Al #4l(value innovation)g FHeItt. o= RBVZF F&sh= W7 Aol 558 &85 &<t 44 &
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2.2 JAHYZE 7|8 ¥4
2578(1998)2 719 H3g wAste U WA ﬂrﬁgi HAYUE 719w AIghstal SER-M e
R +22  AAskAen, o ’3(2014)001A o]

(Mechanism-Based View, MBV)o.2 |#|&}s}it. ] AYZS 76 e
o] Fstz 24 AF A (reductionist) Hot AbEstdnt. 7]EY] A WA S0
= &g 9, gAYE 71 a2 71del Ad3ol FAI(Subject), €73(Environment),
(Resource)} gt ofuj2t o] 47t FeAgste] greoluis ti7{u&(Mechanism)oll oJsi 27t
YA Ul AAREHESA, 2014). o= A= A4 e E a40M a4 3T FeAE9
B Bgoz Attt AolA oA 99rF At SER-M FAE52 [13 2]°F o] FAI(S),
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| (Environment) | 1} (Mechanism) 11 | (Performance) | !
g | ;
| (Resource) | 1} i :
§ H |
270 B2 oo P E—— Fy—
EX: 2573(2014)
£574(2014)2 7199 tlAYZo] Asshe ¥2jE A (Combination), =% (Permutation), AJ7t
(Time)Q] M| 7}x] xfdo 2 Mustct,

AR, 2 (Combination)2 #A, €74, AFHQ] 2% HAS oujsitt. st @it £ gHA0
o2} As o2 Hduprt As=E 5 9ltt Milgromdt Roberts(1995)9] H 2 (complementarity) o] 22

xge] Fo4e FWASE X 242 AFYG oSS £8E  AHAsHsupermodular
optimization) o]=2of 7 20] Z7P7F O 2 W40 51 4298 ol TS gHeHoz
Rojstgon, £alo] A | 45 wgdos MAY mj Y g4 &L Fatsts AlUA|
7F AEHTal ST ol 24 I APd(fit)t ¥ d(consistency)o]l FA 919 SiAAS Al

Apatet.
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B WRStE BT AYS 2ok REolth RAF 87 SHMoR st AiYlg AT
9 S-E-RYol H1. AIYS QMMOZ usto] #PS Pysl S-R-EYol Hrk HAPR-S-E
B-S-RIS J1% S0l Aol Fdelel £APE A2 e A RIS FESHE SFolt AUL
o FAle] MR olwrt #73e AP R-S-EFol Hi, $7 Wkl chestel FAIZE AR
2 AujA|stA E-S-REo] Hck. ASH(E-R-S, R-E-S)& #7olLt AHo] Alofo] A &gatol A
2 2Ysls SYOIHEEH, 2014).

A, AZHTime)2 =Fo whg A=2f Ao AR AbdS oujeict. AIRF @4& A% (foresight),
AlA(timing), &% (speed), 717Hduration), 7t4(interval) 522 ZASIEH, SLSt ¢+Folzte A7t
A e Ao met A Gt 2R 4 oHEREd, 2022). ol Al AHEA WgRTr oyt

SR A3 wol 719 4gol 2WA IFL 1L oJujatcy,

AWHOoR SER-M $AES FA|, #7, Allolat M WA gaSol of@A AU, ofH &
A2 M8, ofE A WEos ARslesiol el 1gel 45 dl7idEel 2Rene su &
HE2 AFIUAC ot Y Qa0 SUYNTH a4 I HEAE] WAL Uyl MM YT A%

Ioh= AoA, 7€ A= ol89 IAE Este ol&A 7|9 S ettt

WAYE | AR P
SARESER) | FAV} 4% viAs Beld wdo Nng B4S AF 3%
L
Y aEeRD) | #9824 el AzE A48 3
| SHRARSE) | JIE AR Foll 2w Tk 84¢ AFHoR B
T e | e 89 7ol sz T ARE Ao A4
SARGERS) | Fold Bl 71E AQL FAZE £2FA0E S35 49
T raes) | 1E S A AR e S A5 A
T

A WAYUS 71 £25744(2014) At2E 7122 ALAPL A

|2 AMgE WS Ats
71, ZHF, &

e
F 7]
dstdei(dad,
7]

A 19629 919 Bl AYWOR MY o] 3, 19809 T

1 de TEskt Bl Ag 7 5% A
Feoz A I A A5A BE AL )
VS

=
et
= Ao
1999). o] WAA H=A=H Zx 7]|&(air conditioning technology)lt Y=

z
=
Z(refrigeration

-9 -



technology), A% 2% Ao} %2f(temperature control capability)2 &% 7pd Ao zo] At¢l ot
Z¥5t2 Q)5 3RAl 7]1& A}Y(core technological resource).@ 71561

1990 wr=r|Ale AFsAF BE Al oM gHSE X ME J)eS M8 7P ggoz HEst
714 Ho](technology transfer) M2k FX15tIct Wter| A= ofojd 'vte Zefjrjol' S 3t
s 32 7142 M8 AEeg AjtA(reconfiguration)st= £& d2¥(dynamic capability)2 2
8)5tdth(71 2, 1999). 1993¢ ofAb A Z=u} 34 UA FE 2 IHA % 01]0191 Mo wac o
7] %
A

rr

oHWinia)'& ©7Jstdct. Yot "WIND(8F)'?F "UTOPIA(0]A4&)
7 &’dolate A& 7HA] AleH(value proposition)zt B O}O]EJEJEJ(brand 1dent1ty)g Egga]
SPUCHUlUAA, 19999 4% 1), o] a3t A= FA|2 do] =2x" vt zx]AYd(brand
positioning) M2FS E3] AJAoA APEA QX T2 pEsls MTA o2 ¥iedst 7o),

19933 & vt=7Al= 738 olojd A1 &g FH|stHA €74 4 (environmental scanning)9]
dgtoz UE J|AAT st 7R 1994d o2 714} o 52 925kt 714 old Axt 1994
o2 F4d div] 12 Ao oEdon, el A= olgdt 714 oF FEE HiFoR i 2
stojjet Ao StHE =Fet MAA I 2] S Yok 19949 ofF AA=R 719H Ao
WS A olojd 2271 S50, Wer|Als 7P& olojd &4] Asllol AT A& 13%E 27
sto] 4 3o ofojfd A& FAR BASHITHAAMKIE, 2003 3¢ 15Y). ol 714 cl&a} AI7|84
gt AIE A9 Efo]Y(market entry timing)o] AH AJ3AQ HF AP ARk

19909 &8t Ste7|Al= & 7HR] #2124 1V~1]°1l AlHstat. AM, A ZEE]Q

T} 19939¢ ©A] 0fE9] 70~80%7F AF=xl BEo| AlEE o] AHEAF Aol A7 HE
=2 Yock(zlEy, 1999). o]0 UtLr|AL AF=RF Z& 7]4S 835t oY clzist Azke
19909 ofojzd A&t ARI&EsEY AL, 1992 Y& AQ(Sanyo)itot 71& £ AL AA
A, 19924 10% 2291), 1993 ofal ZAF ZZul s 7}1AE oojz AL Hc o ol= A5
7P Aol 274 AUstA

SAY, A ulo] AN 23Y LAY ool of2Ad] Wujrt WEE] AL At Myl
= TEA o] 154, 1999). vter|A= AL 207t

sty st m g Aoj| AlWstgdct o]2|3t MakA uhako A ZIX|WHA
= 2 ZEukorr} 1980~90H 0| oftE FHAl9]
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A, 284 Al SRt HE U AY £8E wEGC ujdollth 571 Baj] Apa}, Sl
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o AJHste FAY A& AL A4 /e ARt o] 1 syolltt. Al 22E Ea) MA
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M4 ALE pH 4.2 912 AI5Hs 2. (2) 01 Aol 714 0.5C oo FY L& Aloj2 S5}
Ag 2 AT FAS RISk 2, (3) AR W2k WAl A Qv Wamel Y Wz WAl oy
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W(M) = A 10°C ol sk Zolchese, AEW, 1999).
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A 23.7%, 19959 33.3%5 AHA 2000 d 44.5%=2 R|&A0F ZISHITHEAR, 2005). 743(2021)

ofE FAO F7 #7 Moz MEHQ B4 YHS W Yo BISECT B,
A2 FFAEATU(1994) £AF A}, oltE AF 7} 82.5%7t WA B of2ige AAstL
9t ofItE A% J}PE F2 with] YAIS BUstEoU, wekaet PA(2001)L w3
o e& WSo| Pxlo LR, 44, BE FLL AT BASYL

oX ¥O 1> rlo
(o)

SR, o1y FARE A7IE PHolch ol FAYEATIG! 1985 419%A 19959 48.4%2
aotgont, AH(1994)0] Tt o] 77 vlgol 19904 27.3%014 199341 30.5%= 7181
oh 33 PFU(1999) WHo] 7he] S FMLeSAIZ B a8 HjAROn, UKE @
ol oo R o A7 sl 208 FEAUCTL U

Axl, 7 A5 £ doltt. 1990dd St 1919 GDP7} 19F g2l Zupetd] ot Fib5ol
S HA(dE 2,2021:5173%,2008) =2{0]d 7HAA|EO] it f& 487F S dct. Ahn(1997)9
o2 1987HRE 1991 7FA]  Sh=9]  ATF AF ASEL 10.1%(19879), 15.5%(1988),
21.19%(1989'd), 18.8%(1990'd), 17.5%(1991'9)& 7| 55t0] Av|Ate} oz 7vkS =HFshlnt. ol2ieh
25 57t FAl= Zuld 7RIS AR 3749 dAIA ZIRto] E it

UiR), 28t WA AJAre] matolct WAl BEES 19709 2.1%0]A 19804 37.8%, 19854 71.1%
o ol211, 1980 o+ 713 EgE°] 719 100%0] st tHgd, 2022). 2734d(2021)
o] =9 1988 A2 ZHH o] Uut WAL AlRo] I} AEjo] =Eohith o]=2{gt dvk YA
o] BEHSE= AB|AIEO] AR RPER A A £F4L2 JIgiste A ESZ I35t sS4l
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2
)
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[
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Q
c
=
Q
o
Ay
g

AU ZHOIN TEsAE ASA BE R B2 7)) AEE 5O Yx
g Frzoz FMaich £54(2014)9) SER-M Z2d9j 30l A9l

~ =

o2k A

e o =

AF 7192 Qulstt, 2 ZoAd e TEI|AY e Ve A, 2A AL, fF ALY Al ERR 2
A5

I

S, 712 AHo) SAolch ZEW(1999)e WEsIAY Jl&eis £4 BEe Al WAz AAlstack,
IGAE ALEA BE AR 53 AW /1R V120 BUu o] £, 29A: oS Jyoe
AEAE BE 77] AAS Fo) WE/129) JINe ARG Zolo], UL 19909 RE ARt Y8
oozl Ate o WE/12e Es Zlolch 8E 2w AFU(1999)L old WA sla HH
ol SEIAE AL B V12w $E-LE Aol 9F 5 YA H4 ANS TESA0L BAsty
of. Z45(2018)0] T, ol2fdt Ao AN AEAE 5Y I A YU 2 Aof 7]
2, 59 AmeA A8, Dde 94 71&e AR Wao] ANeE AL nd #4e PHst: o
MHo slojsteint



Bgazts AAE VIER A& Agd 2 A2, dEH. 1999). 44, LG
3t 9 Ate] x17]%HAl(cannibalization) 2
o] g9 SET|AL ol2ldt Ao glol

AR, f-5 Atolnt. TE=rlE 1993| '$iyol BER JHYE ofofxd Al
FeYe FESIIHEEY, 1999). o] f-& Qlzmet= 19951

olof ol 714 FAN-8F A AL UYL L L AF FE A

3.1.5. Y& (Mechanism) &H

2573(2014)9] C-P-T &2 mAHYZEo] X3 (Combination), % (Permutation), A|7HTime)?] ¥
Pz ARETE Ag BT

MV
-

@ Z=Y(Combination): FA|-&73-At49| oA 2

grle] 4B ZAS). BHE). AAR)Y BaF FHS+ER)0] obat HAYZH(SKER) Hoatg
Avoict. 42U WES)E BAF Bed ool B& J12(R)S AW MG 2 oty B
al

APRS)L 1990A0) B &3 e}, 5 olmle BFE 33.3%, oY A BE AINE 48.4%, 19T
GDP 10.000ge} &7} 59 A% £42 A 71812 SEH02 s|Mslelct. 58] 1984~198549 3
YAL ORI MIS Bt vlale A BWOR SN, NP BAY J1&A 0 2(+3C 2
WA, AR QA BE V1 Bge 2Astel BY 2 Aol B84 oY, mejolg mAHol
e AAA g Heke Systec

greslAe FY 25 Ao} /2RI olE F AN HEN UPE wio] Bl wc
uE Al 2& WEo] Aok TN ACKEIE FEee 7124 1AMl Hopt AY mEF e
Aok ool 42)7 AAYFSA 22)9 ARA 40 NP BEstel FA A Hulo] o
IS8 Irssh AY-8Y 2 FEA Agolet

@ <9 (Permutation): S-E-R(&73 Fx¥)9] txtedd e

5 FAIS)7E 1990dd Sute] AAl &7 ®ieKE)—ottE EgE A5 A
A o, ABRE HA 8-S A=A Vlel2 ®AfSEAL, ol &St oo &
2 Aoz AfdR)FGezM M2e AS & S-E-R(E7 i



FAROR, FAS): FAE U S5 4L viFoR AARE FFHo= wxIstel 7%,
RAE, AV, 2812819 U 71A] QoA A2e A 84S BRI,

A, 71E BAYFROL 71EA o4 AR Mg dusial 23
AL 3074 349 AL FASEe] 1008t X7
N BN BE 2R 3 5 U1E BE V18S AR

=™, 1999).

WA, AAWERY AE EFol BAIR A TUL AL, R AL Ax PR HYH
B2 FRAIP A BES AAetth 1 Ant 19964 22 54 tolA 19994 309 tf2 Zarw A
e olzu] EAjstal AH e

® AIRHTime): Efo]e] 2H F27

U AF otoltjolete AlZlo] wret Zuprh s Dtk 19841~19851 AL CheAAR) 2]
Al

AEA 1= Alnjjslgich TA] 4L ol E B3ZE oF 15% £%F, 191 GDP 2,500€8], oA AA &
S AlE of 42%0] BIEHD, B A9 A% uigo] kol MEA UNE wwol sbssier] o
ARG gigt A 2871 F&EEA] 42 HEHIFT AHY SHNANZ GA] F FALe] AE2 EF
2 A% 7150 sdE 18~45L ARFOo R, W &£/ LA O R Aojste= 7la aFole oA X
stk

whe 19959 SLEslAsE AIE AlRe] B7e MR o= Witk oAl BAIRH ule 2o ofnfE B3

£ 33.3%, 1919 GDP 1o,oooua1 A3}, o} 2 4 o] 4stact ot

1A olaldt &7 Wkl MA2A sk £0.5C 3 2. 454,199 Al

AAg ATo A AR FE0] AFetAch 19849 Ea AY BE AT U o2 A/IY
3

1, 19952 Ad43t #7go gAld Apdo]l AFE 4 9l "A7(right timing)'$ATh YHE7|AlE 1993
d 58 Y oA 1995E 119 EAEA] 29 6/1ES Ast0(F8d, 1999), ARIACc = 2
ABRIAM = A FE0 AR JiAAZA A Etolig A=ttt

SXEXR EF(C) GA FA] AlRtol]l whet sAoz Aststict. £7](1993~1994d)0l= FA19] A=A
THO)T 7leAd NER)Q Aol FAIZI(19959)0l= &t P (E)T HAE AH-L(R)Y Aol
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ARARIIN6E-190B R FAS) 4B 4 DHEE A B A0 2 Ay
A[Esl9et. ol olAUZol 1T Aol ofuet Azl el $Ao= NskEe HojED).

V. 28

B APE £54(2022)9) SER-M BAMET 554, 2313(2022)9) C-P-T 9L Hgste] wher|A
el WAIR2 A BE AUSE Raskact B4 2 A 4B FA. @3, Al Y

AAlstaL, A BAeTy A7
A AR KSR AR Rdolehs 671 AR AR S 0“6} o AAATA, AR " AT E
o] AAR 9% gt Mg dFgo] 35 FES FAHOR fUIHoR FE o] ATt

HA(E) ZHOIA TEr )AL 1984~19851 FAAet ChOAte] AnhS sh& 7]el2 AfshAlsta, 1995
Wo] AAl £7 WsHohmtE ¥FE 33.3%, 199 GDP 10.00022 Euh, o} ZAZE A7HE 48.4%)
Aepsl A7|(EE)R ZASHACE FAE @70 25H02 ASstt o A on, SUA AE

gdsto] 2 AY AL SEHo2 Axsyd

AFA(R) EHOA Tt 7|AlE £2A7]A0] Ad AFF 12 A AL oojA ZTXR(ZEH) 7|59 HFA
Ag (@A) A ZEol oigh AEA A WiER&D A 2 A& =5 AE oA")S Foll F55)
[t A 28] 7]gF £0.5°C Y Ao, 2-ROOM HA], A1 B2 5 =AM 7]& 7igol A48 FA

L.9](sustained competitive advantage)?] ¥A™o] it

WAUEM) SRM ZRSER)Y AUZH F55E, 2F(SE-R) 3 F£F B&, A
(19959 =7))o] Hep mAo] S o= AFstol AF AE HUE AASIYt. 53] FA71U
£ 37 BEY(S-E-R) £99 MY 1RGO0, ol AT AF Hdolts FAS M w
o #8749 SEA 14, AUl Ad WA, T3 A1 efolFol wat olat Alg it =59 4

olgo] BA Ambe SER-M mQg30] o2 AL ssAS Elstk EA0), FA7]%e] AAA
BE Ao 3 AnA oz AT olstods B o] o2 MDA AAHT WA Rt
Hog wojsict

V. AR 2 3

1. AJAHE
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2 A9 oA Jo= o3yt Aok AR, SER-M ZJd3 g AAIE ¥F AE(new product
category creation) Ateflof] Agsto, FA|-2HF-AFL0] H2oEA AY HIAUES AR 242 &5
79Estgct ol 7]& SER-M A7t &2 71 Aol ﬁ%é} A g, 2489 A HYE F
471989 A AE AR sttt AolA ooprt ot Rl & FEF(S—E—R) &£F0] Hi7]
J¥ oyt At A|oFA (resource-constrained) £A7|90A = £dE £ Q52 AAlstRow, &5
(SXEXR), & &(S—E—R), AIZH1995d A7) o2 /d%l= C-P-T 2] AA| Ag HAS MAR R
A5t AR, Barnard(1938)9] 5& =#(common purpose)?t Selznick(1957)9] XA AlY
(institutional mission)> &2 Z£A UHo Y o] 2L & MEoldt. & dF= ol&
SER-M #A&9] Wo|A AfsfjAsto], Tter|AY F& FH7F A -7|aX-AIYA AL oFA A
25 AYY, 2A Y2 PdLR&D AR A4 /)] A AAE oyt o =5 A uHES
&3t QR AB|RRY] A HMHA] HAQlst= &4 B4 & (coordination mechanism)0 & A&
= MAIstET. YA, 1984~1985 o7 Aue} 1995 F77]1Y 459 dAE o, AFA oy
(strategic timing)o] WAHUZE 9 AHut=2 x5t AXA 27 W (contingent variable)d-2 H o] %29}

o},

of2fgt ol&A uA
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AlD

A2 ot 22 474 A
SER-M9| Al @40] tfjgste] =&dot. FA(S)
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A=f ZHoA, Z2HA 7HAE Ui
dol 24 /49 =U(commitment)s FAISHL, o2 £=F A oPAFo] Al 2ik(diffusion of
innovation; Rogers, 2003)°] aitA Fuj7t 2 4 Q&2 BRI, &H(E) A2F FHoA, A 7]
Aol AS 5 Aoz ARsiMFozn AR o A4y AAA A JiAS SAld Adste A
2fo] 7hssty, AE 2E(EE JEA) Ade sl AVIA AR $HUE HEE & UAeS AASA
oh. AFER) A FHOIA, 71E AP A=A AL = 7IeoA DA FgLze] AhHS &
gh g wlg B At AHdo] S FE(R&D W AlY tHAIY) AE Y 2L A ZEEYQ
(seasonal portfolio) A2f2 &t A4k aa/d Airt Akl A 37199 fast A aAs

orelg Boj Rk,

l
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rlr
o
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K
sk
r\o

FAS AUY, ol FF A+ YFS AAR

A, &Y At Ai(single case study)zZA] A& dutsHanalytical generalization: Yin, 2018)0j]
ofo] it KH At of| A EEE‘ & ARF(S—E—R) HIAYEC] O A, A7), 719 oA
AAYADE AT 0 ALkt DRSHA Auso] 2ot

_‘l

EA 2 M5t BEEo|of it T
orFst 4t 2 #3149 ”Kﬂ% ‘%% & Aol gigh vl Abg] A H(comparative case study)E
Sofl & A9 EHE At 45 et Aot

S, 27 718 A12] A(archival case study)e] WHES Aoroz Qg 0]AlA HAYUZY ool
Aol FEY cmolAl, AEA A% 5 WA ARGl het AR ALIRIL BAjstel, Al

R o SN I B T
NH o, £ URe] 253 £ Y. YA AD A JAEE ojst 52 HFHoR 7t
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A Rk F+aAHoral history) W E0lu a1 FA(process tracing) 7|¥HS &
ol 272l UJAlA FsH(micro-dynamics)g & BRIt ot

&
1o
b
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-
ju

AR, 793R 240 7|t onz 7 9Rlo] AJOiAl 7]o] E(relative contribution)g &75X] 35t
Aot Aed TmolAte] 671X Al oAbAR] F of' Zlo] 7P ARA0IQ=A], R&D FAReE UHA|
& FA] 37 &3H(marginal effect) & ol= o] o ZI=A] 52 AFA R HIIoHA| Xotdoh. &F
S A ARE LA (fsQCA) 5 £ 29 dA 53t AARCR HEE 2 s UHEY A
go] gyt

SIAl, 1984~1993d S/dAE THAAL, /ARl Aol Ao it A5 240l F&sith. 53] 1992
H ARARE BerAEg RS AME Bt di7IdoldgoE Al FEo o]2X] £ ¥Rlo]

80| AEEAl xotdt. AdE Arel Aln A(contrasting
case analysis)& &0l HIAYUES] A5 21} Anl 2US EEJr 7‘*“‘0}711 Al "7t Qo ofze
20000 ol% ©Rje] Al Aujd WHEke} IAE Ao gt EHA #A(longitudinal analysis)&
ol &4 T2 WAYUEY B71A X4 7Is/d(sustainability)Z A5ste A= 0] 9= 4 A

7 g Zolck.

A ;E:
>
>
)
m[m
E
2
O
Hv
)
E
_,d
e
Ew)
2
>
>
v
A

2021). 7HEAIE, A8y, 22| gho] tfgan|ate] /. TAR|E,, 137, 269-300.
). = OHE ZQIE. FKAA Ad, (=g 1sts)), 2, 20-23.
2018). A R whE A, AR 7 g, WA 7]&. THARRlErd L, 31(3),

7]%@ _,,]O:]H _8.{_

rar2 A7) A5t
2el5, 2@y (2023). WAAHL AGo] ool WA 3. FAETSEE A1, 56(3), 198-206.
https://doi.org/10.23093/FSI1.2023.56.3.198

159 (1999). TE71A0] 7158} ¢uop AAIAD AL Al T4l Al R, 7(4),
21-44

w4, AER, oW, 1Y), $9S (2008). SA0] HELE U A Y5 YA WL AHS
44 AlAEL . TR ALETRSES] AL, 40(4), 432-437.

243, 7ex], 2ed, AslE (2018). ARG 5 Hxe] % gA2 93 YA AL BaRY
wEo] sy, FetAlEakals]xl,, 50(1), 89-96.

shol, 708 (2001). Wl B 7o) Ao WE % B v]AL P
rer Al E RGBS A4, 8(2), 158-164.

SR (2019). AMGALRO] ME ALYl WAT 28] 28t olu]. FrRfeIstAT,, 32(3), 45-62,

A%, AR, olMs, UAL (2015). A Al Y Hek: ANE A oAl ALRAHY

- 20 -



ARl Fet=r IT AMu| A3 R, 14(2), 123-140.
QA (2021). 80T & sty WAol 31t 54 7. TORIEATL, 34(2), 221-233.
QA (2022). 3H=28 WA1O] €FA A, 1984~1995. Tojxpelstd L, 35(1), 367-387.
LAL, 22X (2022). 2&(Coordination)o] A ’g}gqéﬁ(lnterdependency)% 72 3 24
HAYE: 8 A4t 2 ug. FofAYE A+ta, 2, 1-35.
e, 254 (2023a). 231 27 HAYES: ZEAEAIS] QHTe o] 54l RHA|ARCS] d5 a9l
FHAUS Ha, 4, 35-68.
=

574 (2023b). R2UH9 BO|Y ARolA 023 RS A U FEA £A £A.

A5 S 3t ]
TRzl HAls, 19(1), 39-73.

52, e (1999a). PAYAD "FAY gAML T 7AAIErs] 19999 = A158] sHA|
stawEs] =F74., 33-58.

52, 1eH (1999b). 577149 salat £% 57 Yot ARIFL LS FHO=.
P71 &4 H AL, 8(2), 87-104

AN (1987). AR|9] 2A 444 D A 230 st A Pt A Zutste]R], 19(3), 456-467

X5/ (1998). Fst=x7|del ARk, A& tHLZERAZAL

X257 (2014). THAYE 7]8t WEO] HPHL. A A2 EAEGETAL

257 (2022). TSER-M AZHH Fa. A& gFgAL

254, 8% (2022). TC-P-T 2dat A oAHYS .. A& SYPAL

257 (2024). THIAYE: Y AALra g ASEAEY.

2L, A4 (2011). =Y ZBAYLL 4G wAg ¥ Adeall A Tledad T, 19(2),

135-166.

ST (1994). ol SAl2 AZstrlo] 2o AIeE dh=T5d9 Ao Teta28iQl 78, 26, 51-67

e (2017). QL] &g ol =y Jidol] et A Mg MArEY] =&

5175 (2008). FoietAE 2] Al Av[ARY] FelA pofdEgE A Foishr g slEl K],
46(9), 7-19

RAZ(ETNews)(2017.11.17). LGAA}, ZAX|YA DL HAHALS A},

A RFAIZ(ETNews)(2003d 3.15)

FAZFAIFa. U8 (2003.10.15). EA YAF0HAIY MBAWAR A,
https://www.khan.co.kr/article/200310151851451
The Stock (2024.03.01).

b

YA, PAGFT 19 F7HER) AA $..1570009 AY HE
FAEUIE (2011.08.15). AAWAD J1PY BIE FF AL,

SAEOGHE (2011.11.04). AAIAZT A|IFHL27F 12? 7 90%7F BS-.

UpL A (1999.04.01). [IR52 A BEr|A ARGFT A,

1o
DfI 7] (2001.08.22). DAMYFT AR Qe H5o] 18],
Z/8]= (2013.10.08). PAYE e F7F REEAW--A7] dFL AR5 S5
https://biz.chosun.com/site/data/html_dir/2013/10/08/2013100802951 .html
S Al (1992.10.22). =717, A& 4taet ofjojd 7le =9 Alof

SPEFUAFTE (2025.01.07). 20243 Alo]-FE FA(K-Food+) #& 13022 2o, Jdf 21

- 21 -



AR [HZAR]. https://www.mafra.go.kr/home/5109/subview.do (FFR2¥HS: 572849).
U2 AE] (2013). g2 fUl23 AFEF a4 SA1. (2013.12.5.).

S (1994). "AARSAPEA. O SR,

$71% (2005). FARFEFEAL. I SAA.

SFRANFATY (1994). FPRIY 7Pg U BT UE] mAb. e FRABATY.
FRAFATY (2004). "BAANT. i AZNFATY.

FRALA A (2011). PAZ17IHFE L Y S AP EAL

2. 319 24

Ahn, K. (1997). Trends in and determinants of income distribution in Korea. Journal of
Economic Development, 22(2), 27-56.

Barney, J. B. (1991). Firm resources and sustained competitive advantage. Journal of
Management, 17(1), 99-120.

Barney, J. B. (1995). Looking inside for competitive advantage. Academy of Management
Executive, 9(4), 49-61.

Child, J. (1972). Organizational structure, environment and performance: The role of
strategic choice. Sociology, 6(1), 1-22.

Milgrom, P., & Roberts, J. (1995). Complementarities and fit: Strategy, structure, and
organizational change in manufacturing. Journal of Accounting and Economics, 19(2-3),
179-208.

Prahalad, C. K., & Hamel, G. (1990). The core competence of the corporation. Harvard
Business Review, 68(3), 79-91.

Rumelt, R. P. (1991). How much does industry matter? Strategic Management Journal, 12(3),
167-185.

Teece, D. ]., Pisano, G., & Shuen, A. (1997). Dynamic capabilities and strategic management.
Strategic Management Journal, 18(7), 509-533.

Woo, S., O'Neal, D. L., & Pecht, M. (2009). Design of a hinge kit system in a Kimchi
refrigerator receiving repetitive stresses. Engineering Failure Analysis, 16(7), 2253-2267.
Woo, S., O'Neal, D. L., & Pecht, M. (2010). Failure analysis and redesign of the evaporator

tubing in a Kimchi refrigerator. Engineering Failure Analysis, 17(2), 369-379.

Barnard, C. I. (1938). The functions of the executive. Cambridge, MA: Harvard University
Press.

Chandler, A. D., Jr. (1962). Strategy and structure: Chapters in the history of the American
industrial enterprise. Cambridge, MA: MIT Press.

Freedman, L. (2013). Strategy: A history. New York: Oxford University Press.

Hughes, D. ]J. (Ed.). (1993). Moltke on the art of war: Selected writings (H. Bell, Trans.). New
York: Ballantine Books.

Kim, W. C., & Mauborgne, R. (2005). Blue ocean strategy: How to create uncontested market

- 292 -



space and make the competition irrelevant. Boston, MA: Harvard Business School Press.

Lawrence, P. R., & Lorsch, J. W. (1967). Organization and environment: Managing
differentiation and integration. Boston, MA: Harvard Business School Press.

Miles, R. E., & Snow, C. C. (1978). Organizational strategy, structure, and process. New
York: McGraw-Hill.

Moore, G. A. (1991). Crossing the chasm: Marketing and selling high-tech products to
mainstream customers. New York: HarperBusiness.

Porter, M. E. (1980). Competitive strategy: Techniques for analyzing industries and
competitors. New York: Free Press.

Porter, M. E. (1985). Competitive advantage: Creating and sustaining superior performance.
New York: Free Press.

Rogers, E. M. (2003). Diffusion of innovations (5th ed.). New York: Free Press.

Selznick, P. (1957). Leadership in administration: A sociological interpretation. New York:
Harper & Row.

Yin, R. K. (2018). Case study research and applications: Design and methods (6th ed.).
Thousand Oaks, CA: Sage.

- 23 -



Abstract

A Mechanism-Based analysis of the Successful Development and

Launch of Winia Dimchae Kimchi Refrigerators

This study examines the success mechanism by which Mando Machinery created the
kimchi refrigerator market with its Winia Dimchae in 1995, applying the SER-M analytical
framework grounded in the Mechanism-Based View. In contrast to the failures of Goldstar in
1984, Daewoo Electronics in 1985, and Samsung Electronics in 1993, Mando Machinery
established an independent product category, with sales surging from 25,000 units in 1996
to 300,000 units in 1999 following its 1995 launch. The case analysis reveals that the key to
success lay not in the simple sum of Subject, Environment, and Resources, but in the
mechanism effect (SXEXR). On the Subject dimension, clear articulation of shared goals and
strategic decision-making played a critical role; on the Environment dimension, learning
from the failures of first movers and seizing market opportunities were essential: and on
the Resource dimension, strategic repurposing and innovative reconfiguration of
air-conditioning technology proved decisive. These elements operated in an integrative
manner. In particular, the environment-creative (S-E-R) permutation pattern and the
selection of 1995 as the optimal timing were determining factors. This study demonstrates
through case analysis that mid-sized firms, even under resource constraints, can create
new markets through strategic judgment, proactive environmental interpretation, resource

reconfiguration, and timing selection.

Keywords: Mechanism-Based View, SER-M Framework, Kimchi Refrigerator, Strategic Timing,
Environment-Creative Strategy
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Al AAHS AASH oly|t]ole] Ak WjHUS BA

An Analysis of NVIDIA’s Strategic Mechanisms for
Dominating the Al Market

HEss
Jun Ho Choi

= A}
L A& HAYE 24
II. o] &4 ui+d 1. lEjtjot
1. Al9] 7dat Al SRR AbQio] BAF 2. Ql¥|djote] AHHAHYZE
2. WIAYE 78RR (MBV)9] A2t o V. 248
SER-M ZHdg= 1. Qof AJAY
. MBVS A&3 qlujyote] A=f 2. A7 A A FE AT oA

TREE

© A9t MB[HoHNVIDIA)ZE AlACo] SHAQl FALS HEet 290 WAHYUSZEE S

IHE S
&sto] &pstint. ujrjote] Fdgsut HHE 2455 FA(Subject), $73(Environment), At
(Resource) ¥ w714 & (Mechanism)2 g2 72|sto] o] @47t ojE7 JsArEst <Qllb|gjore] ek
A ZEE o] B=AlE B oAt 1993d Ay Audot= " A2 FR|(GPU)E FAHCR ¥
BAFHES MAs L, AYE A VIS do] #E P AdE 1 ARY AGeR 99 sty
o ARrloe 2 Aol ST @A 14 ¥E dat 27T S7tcke ©EA et divjgor
o] At 71818 AlEstgon, FBA Al =H(Jensen Huang)s FAC2 3t 7= 2|H4o] o] FA
ok A FA|R AFgotit. 4710l GPUE HE ARl &8 4 A=S 3t CUDA Z3HEY
52 5ol stego-ALEYo] BEAE B&ote HAUES FsITE. o] A]7] dd|tjot:= 7]&
AR FUS Bl GPU A= S ¥Rt A1Y &89 HYE sk, 7= 4e 24 Y stgo=
UiAlsksrith Al Aghzlol= B3 AlQ] 2433 &7 dlo|gAlE], Z2eE, 2REA 5 AMY 9
7t 2utdog Zutste &7 Wst £oa, TSMC, SKstoldA Sito] Mk F2% 3, Mellanox
I 52 B0l EY &7 AE Dottt ol2fd A, e, AHYY AEAEE Foll 9" Al
AR AYSZ ugobrt Al WEeA AEE A=ste A&7hsst 3RS dEshs A 53
o] &iet.

ZAo}: qlu|cio}, Al GPU, CUDA, A1 &, SER-M m 93, AUz

=R 20251 11€ 21, AAZAL: 202613 29 14
x At st ) Aalto EMBA AJAFA, jhehoi7410@gmail.com(SHE 2] 2})
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L AE

X5 (Artificial Intelligence @ Al)9] S&3h W2 thefoh Abdut Abg] ARto] 2 Z2A¢ 9

1o7]0], 959 UE HAMOR WatAL WA s|eE FIWD JrhyUS 9, 2024). 53]
4 379 ChatGPTE g2 ¢loj=E(Large Language E =
gt dlole 2A4u AbEehE dol HlAE, o]u]X], FE T ohefst AT G
Bt ol AEAls & HAVE L Helgto] T2t Ale 5§, AE,
Q AtdolA AP ae/dS VIR TSt = AlRE
Al Fy'or Hotd vhE gd

dd AR5 AAl BAl S = Hdigt o aotE VS Jles AYd
Ax19] 2023 BuAM= BHP APE A Al GDPE °F 7% S7HAIZ1AL, FA dyto]
B 29 BIPIRE AEg AAEE 7t 2430tk (Goldman Sachs, 2023).

ol
CER
a

2l

[N
(@]
N
[Se]
—_
—_

or

=
o

o
@,
=
e
Z
1o
o2
=2

o

o
)

N
[+ UE

i3 h tlo

2

)
2

wy
1o
rlo N
10
%
>,
fon
oX
>,
)
rE
o
uju
M

H

_O'E

'—‘I Jl-x
)
o
e
i)
rek |

Y 0o B o2 o) 2
’ _|21:2|>ru&ﬂ
N

o

2
~J
P
i) P> g

olgigt Al M2 15 A4 Atdo] st Q& ZWA o=z ZIAF AL, ol Al /t=A Ao 3
gt 2]AFX](Central Processing Unit : CPU) £A419] ¥A

A

ES

AR

)

wlelgrd Zu el AR Alo] FES thiR WY A4g agdom 49
EAl A 25 oF 5349 g FAshY, 202790l 1,1949 Feio] ol Aoz AYSIAT
(Gartner, 2023). ol= AE+ 20%7t H= LGS uisty, 7]E vrer] AR FHd YFES ol
st 2Zoltt. Fsk Al wdllo] AR tjdgh v estElo] wel GPU, HBM(High Bandwidth Memory),
Al MBg YEYD Qimal S clokgt BE 407} Buk S716}n glon], oj2fg Wstt 22w viA
AYEiA AREY] He S vl Qlth i, ofubE, tlo]A2ARE T 2@ HEH I J|JERA AHAl Al A
Aol A glonl, olx Al WLER] AIRe Tadt 714 AW ol A1) Avie] 841 Fhastet
L XM2FA siAl Bolg HAFSTYICH

LN B | -1 a

r

o] uAoj|A aB]tjoKNvidia)= GPU2t CUDA(Compute Unified Device Architecture) =21
Mow SwAQl AWeS AWstol, Uae JHE Aol A 2IYAES Hol Al 712 wA
ooyl mAIR Al st oA, 2025). Aulcobs GPUS Tes] Alg shEgojolx
A guloR Fste o AEsIon, CUDAR: SAPs AmEdel EiAS TETCRA AL
Wats] APgelE|gith. Tt CUDAS 574 GPU st=eljold] A|&sls]o] glo] futate} pxlSo] o]
tjore] GPUE M= Lubo] gl "EQl(lock-in) &3F & WAEAIZ L olgish Mk du|tjopr} st=
o o2t AmEQo], o]F E=& A AAE SAlste 7I¥E uhss U

©re 3 o

o o o
oo o o

oZ

§ Yozl qlbjtjol= Al ABFERHEE ZF29E YHI 7|A7HA] 92 EYAS &6 A &3
71H&8tstict. ozt OpenAl, Google DeepMindet #Z2 #@ Al A+ 7]¥E0] dv|Hotr GPUE
gtog AGLE ZI8isty Qlow, o] = diE|tjol AlFo] AMAA Al A1 4tdst AR R&9 B
olmagtg 7|53ty 9182 Wajrw Qltk EsSE 20244 7]& Qlv|gjob= Al 858 GPU  80%2 A1X|
5ty AMD(Advanced Micro Devices)S Z37iALeE Atdst AXIS Ho| QTHE|XIA, 2024). o]gst
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9912 dol, e 75T MFH AF, A4 R&D FAte] A%
ol 24" At & 2 Aok =3 2025 108 A AIAl ARTIE IR R APPSR 19 7Y
qlulciotolof, AR ER AFIIAZL oF 5x PeE SmEicks APMS Alz Qg sAlAQl wste] &
Aol Al ¥t A|2t= Qu)& AXIA o2 Holzx1 QItHThe guardian, 2025).

Oloﬂ = date Al AlY) =29t &7 %]319] Big Tech 7|90 & <lvjtore] 432 A=HA1Y +8
% 39l WIAHYZE 7|9 (Mechanism-Based View : MBV)olA] SER-M EAE23 A 835to &
< stol Atdg

gPotuAl Sk MBVE 7199 A9 £ FAL Wkt 87
250 BAS TYSIES UBAQl BYLS Yoyt WY YA Y

= =

3P

(R
O.EEQE_IZLD
5 4
rﬁwu

Aol 24, £, A% 280 1T e B FUY 5 900, 35 (Process)al
ontent)o] of WS S| mefgo=R 71U 4F YoUS Wrf BBHO2 ofsT & Yt
ATACHES A, 2014). W, ZA7I8HePE, $2719He8, Alo|utebge] MEAQ o 2SS FHel
= sFO.
=

o5el AP2A, Al 7HA] B

=
)
r
i)
=

X,

1. Al9] ¥bA i} Al YHeX]] AFQe] BA}

0l o] 7Jfd2 19569 HEMA 3]9](Dartmouth Conference)ollA A2 A|otH o] of2] XHY|
of $41S 75l WA Yok £7] Al ATE JleA AL AL PE0] AFEHGO, A4
AHAo] stAeE A ZAl A8 ool Qlct. 19909 S¥LRE FASH 7|9k HAileld(Machine
Learning : ML)o] BZAXM 0 g HASIHA Al= ThA] F£24t7] AJARI D 20069 A|=2] S1El(Geoffrey
Hinton)o] A|otst & Wa2]m U EQ] 3 (Deep Belief Network)et A}Li%(pre training) 7|¥t st 719
< B39 AdE o+ Fa% AgAol Ht(Hinton 2], 2006). F2i'd2 <l&AldY(Artificial
Neural Network)s 7|9te 2 tjgfo] HolH & stgst E4e A8 sidste 7le=, AFET &
22 B= AFYA dojrls AE S Asto], 2A metRE siAMIIR] Aag Foptth (AR
ghap 4GS, 2022). ol AREHY As& ot AMd o =9 7224, HolEE #AY ®UF ofyet o
o[ o] FHUUAE 2Ar IG5t MER AAE e 7] A2 LH35H "o o]9 fiR b
o8zt GPU 7|8t /& A2 7|e9 A2 3744, olulA] &7, Aol &2 FolA JAIA dat
£ olFojUit Al9] F&atE THSAIZT(EHS f, 2024).

o) x]

o|r

r&" NIO

deide] 7tsAe 20129 ILSVRC(ImageNet) Th3]oflA] AlexNet R@o] GPU ¥ HAFS 23]
T2 d5S 7ISotHA = ATH(Ed3], 2023). A ERE Hige waQE A=) jlEy 2
o] AARQl dejop AWt FAA FeJR|E AT = Qld|tjole] GPUR oJu]X|S #F/shH= Al &3
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~AUl(AlexNet)o] Yaiidg Asgit. AeAde alultiolsl e Sojo] GPURIoZ Tlolg 4 &
Aged), CPURE 27]9 Ze) Ao] aluciole] GPUR o mjaluto] ZAz]a] 9aich o]% Google
9] BERT(2018), OpenAl9] GPT-3(2020), ChatGPT(2022)5 % dAojr=(Large Language
Model : LLM)Q] &Ar2 AlS W&ot B T oA W8 7|%&(General Purpose Technology)2 ZAAf
A7t e dojrd = sHQl ChatGPTE ti5A &4he Ed AJA S Al(Generative Al)Q] Al
£ gey, ol HAE, olux], &4, I & U THEE Atslr FEY & e MEE o
AL AMAISFIATHAAIY, 2024). ChatGPTY Transformer ©}7]El&|(Architecture)?] oz =
Zutolt} Transformers 20179 12o] ©rxst =2 “Attention Is All You Need”(Vaswani et al.,
2017)o|A A7 ofZ|"X 2, 7]£9 RNN(Recurrent Neural Network) ¥ LSTM(Long Short-Term
Memory) 7|8t EG‘OI Zhe AR 35T JAIAQ Tlsoltt o] 2 "2 dolHel WE A7t
}:a}m] s et BEEE A, ChatGPTE ol2fgh 7|<eA 7|8k flofA f4doA -

o 729 metulHE shaoty Aty HAE Y, 7A o2, FYA 2= A 5382 2
EJO*Ur ojgiet WAl Wesl dE Aol IXA] oA, 15 i AMEe] BRds ZdAoR
Z7MAZieE. GPT-3, GPT-4, GPT-52F #Z2& =AY L& &7 7 ol49] mpetu]eE & 2|st7] 96l
odigh Aik 58S Q445 ol GPU 79k ¥ A2 glol= &7Fsstth. GPT-3+= °F 1,7509 7}
omfug g 4% 270 do] ZHg4], OpenAl= Microsoftel 35 F&53%t Azure Al M7 FE/(F
10,0007§9] GPU, 285,000719] CPU)E &8sl 2&-g sH&55HY tHMicrosoft, 2023). OpenAl:s 2025d
84 794 EAIgH GPT-5 E3F Azure Al HHPFE A SEEHJTIL TA THSIITHOpenAl, 2025).
0]‘1:1 £ 7i9 mejolg AMe2ls dub CPU =2tz = E71s5MH, GPU 7]¥t = &2] Qlzepry}

ol2fd 58 &olH Al WA MY T U AV e YYSE MY Ao RAsiEth
GPUL 22 BHE Y8 22% Ay FAGoU, tie dolE W Aelo] HRstE 15 =]
Yl o3 FEOIM CPUE YEstt 458 ABaHirHOwens 9, 2008). 19994 A¥lcior} &
A GPUL dfife] T2 oA AFIE A2 CFE HYES o Wl WE S AUshed
Aol 9tk olg "UAFY ol shrl, MY A7) Aviop AlY X olu]A Tiamo] ool
ARe TH WUPFY 715 AYACHEHS, 2023). YWHOR CPUEL Tof 471 MAY A=
A

=2

4 7122
ol 5lol 4l Aol o] Ao Tl 5ol 5o HAzed Ml
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Abstract

An Analysis of NVIDIA’s Strategic Mechanisms for Dominating
the AI Market

Jun Ho Choi

This study analyzes the success factors of NVIDIA from a mechanism-based perspective by
identifying the Subject, Environment, Resource, and Mechanism (SER-M) elements and examining
how their interactions have driven the company's strategic evolution. Since its founding in 1993,
NVIDIA has pioneered parallel computing centered on graphics processing units (GPUs) and
expanded its business scope beyond gaming chips into the scientific and industrial
high-performance computing markets. In the founding period, rapid growth in the graphics industry
and increasing demand for high-speed parallel computation created favorable environmental
conditions, while the technological leadership of Jensen Huang served as the key driving subject.
During the growth phase, the introduction of the CUDA platform enabled GPUs to be used for
general-purpose computing, establishing a mechanism that transformed the company from a
hardware-focused manufacturer into a software-based ecosystem leader. In this period, NVIDIA
strengthened collaboration with external developers, expanded the utilization of its resources, and
internalized technological innovation through organizational learning. In the Al transition period, the
rise of generative Al led to explosive demand across data centers, cloud infrastructure, and
robotics, prompting NVIDIA to complete its total solution strategy through strategic supply-chain
partnerships with TSMC, SK hynix, and other firms. The analysis confirms that the
resource-creation mechanism formed through the interaction of subject, environment, and
resources has been the core engine enabling NVIDIA to lead the AI semiconductor market and

secure sustainable competitive advantage.

Keywords: NVIDIA, GPU, Generative Al, CUDA, Jensen Huang, SER-M Framework, Mechanism,
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Abstract

This study examines the strategic role of Al-driven technological innovation in building competitive advantage for
manufacturing firms, using the case of Hanmi Semiconductor—a mid-sized semiconductor packaging equipment
company—through an integrated lens of the SER-M (Subject-Environment-Resources-Mechanism) framework and
Dynamic Capabilities Theory (DCT). Data were validated through triangulation of patent databases (KIPRIS), corporate
reports, and industry analysis reports (Yole Intelligence) to ensure construct validity. The findings reveal that despite
its scale disadvantage, Hanmi Semiconductor created differentiated competitive advantages by combining Al-based
precision technology, process data, and a Layered IP portfolio. Notably, this study empirically demonstrates that
Hanmi's patent portfolio exhibits an "Inverted Pyramid Layered IP Strategy,' with 85% of patents concentrated in
process recipes (Layer 2) and Al data calibration (Layer 4) rather than hardware (Layer 1). This multilayered
defense system neutralizes competitors' hardware-bypass designs while maximizing customer lock-in through
accumulated operational data. SER-M analysis confirms that Hanmi leveraged dynamic capabilities to early-sense
fine-process demands in the HBM market (Sensing), seize opportunities through a dedicated Al organization and
concentrated IP resources (Seizing), and successfully transform its business model from a mere equipment supplier
to an intelligent solution partner (Transforming). This research suggests that the AI-IP convergence mechanism serves
as the core driver enabling resource-constrained mid-sized manufacturing firms to achieve market leadership through

asymmetric competitive strategy.

Keywords: Al Strategy, Intellectual Property (IP), Inverted Pyramid IP Strategy, Layered IP, SER-M Analysis, Dynamic
Capabilities, Asymmetric Competition, Hanmi Semiconductor

1. Introduction

1.1. Research Background and Significance

Modern manufacturing industries are undergoing rapid paradigm shifts driven by the Fourth Industrial
Revolution and the widespread adoption of artificial intelligence (AI). In the semiconductor industry's back-end
(packaging) sector, the emergence of HBM (High Bandwidth Memory) technology has elevated ultra-precision
stacking and thermo-compression processes to core competencies, moving beyond simple assembly operations. As
a result, packaging equipment manufacturers are transitioning from hardware-centric competition toward a new
competitive paradigm that integrates Al-based process optimization and intellectual property (IP) strategy
(McKinsey 2021; Deloitte 2022).

Hanmi Semiconductor, the subject of this study, is a mid-sized firm in the semiconductor packaging equipment
sector with revenues approximately one-tenth those of global giants such as ASMPT and Besi. Despite this scale
disadvantage, Hanmi achieved sub-lpm ultra-precision alignment technology in the HBM TC Bonder
(Thermo-Compression Bonder) market, establishing itself as SK Hynix's primary supplier (ETNews 2023).
Crucially, by fully integrating Al technology from 2022 onward—reducing equipment setup time from 8 hours to
35 minutes and building real-time process monitoring and predictive calibration systems—Hanmi has evolved

beyond a mere equipment supplier into a "solution partner" (Hanmi Semiconductor 2025).
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While prior research has examined Al adoption in manufacturing (Lee et al. 2014; Tao et al. 2018) and IP
strategy (Somaya 2012; Henkel et al. 2014) in isolation, empirical research on the combined mechanism of Al
and IP as an integrated strategy for building competitive advantage in underdog firms remains limited.
Furthermore, research integrating the SER-M framework (Cho 1995, 1998) with Dynamic Capabilities Theory
(Teece et al. 1997; Teece 2007) to analyze manufacturing firms' strategic evolution is virtually nonexistent.

1.2. Research Objectives and Structure

This study aims to integrate the SER-M framework with Dynamic Capabilities Theory (DCT) to conduct an
in-depth analysis of asymmetric competitive strategy in manufacturing. Specifically, this study: (1) systematically
analyzes Hanmi Semiconductor's success factors from the perspectives of Subject (S), Environment (E), and
Resources (R); (2) derives the competitive advantage mechanism (M) operating through the fusion of Al
technology and the Layered IP portfolio from Sensing, Seizing, and Transforming perspectives; and (3)
investigates how this mechanism induces an asymmetric transformation of the competitive paradigm. The
remainder of this paper is structured as follows: Section 2 reviews the theoretical background. Section 3
describes the research methodology. Section 4 presents the case analysis of Hanmi Semiconductor. Section 5

discusses implications, and Section 6 concludes.

2. Theoretical Badkground

2.1. Al Technology Adoption in Manufacturing Firms

Al technology has established itself as a pivotal driver in manufacturing, maximizing operational -efficiency
while enhancing production quality, process stability, and predictive maintenance capabilities (Deloitte 2022). Lee
et al. (2014) emphasized the pivotal roles of Al and big data within Industry 4.0 ecosystems, demonstrating that
smart analytics substantially improve manufacturing innovation. Tao et al. (2018) further showed that data-driven
smart manufacturing meaningfully improves the reliability of process prediction and optimization. McKinsey
(2021) reported average productivity gains of 20-30% in firms adopting Al-driven process automation. In
precision-sensitive sectors such as semiconductor packaging, Al-based computer vision plays a central role in
process alignment and defect detection (IEEE Spectrum 2022).

2.2. Al-Driven IP Strategy and Layered IP Portfolio

The role of intellectual property (IP) extends beyond mere technical protection to function as a structural
barrier sustaining competitive advantage (Henkel et al. 2014). As Al advances, IP strategy is evolving into a
multilayered protection framework encompassing software and data assets (WIPO 2024). Patent fencing—building
overlapping patent claims to block competitors’ workaround designs—plays a critical role in expanding market
dominance (Somaya 2012). Unlike software-centric firms, manufacturing firms' AI-IP strategies bind physical
equipment, process, data, and Al algorithms into an integrated patent structure that is extremely difficult to
replicate (Markman et al. 2004).

The Layered IP Portfolio concept introduced in this study refers to a strategic system that constructs a
multilayered defense barrier by strategically combining heterogeneous intellectual property types—patents, trade

secrets, and accumulated know-how—rather than protecting core technology through a single patent. This
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portfolio adopts a hierarchical structure: Layer 1 (Hardware Core: physical barrier), Layer 2 (Process/Recipe:
technical barrier), Layer 3 (Al Algorithms: algorithmic barrier), and Layer 4 (Software Calibration/Data:
experiential barrier). This multilayered approach is designed so that competitors face successive barriers even

when circumventing a specific layer, thereby maximizing inimitability (Markman et al. 2004).

2.3. The SER-M Framework

The SER-M model is a strategic management framework developed by Professor Dong-Sung Cho in the
mid-1990s, analyzing corporate competitive advantage across four dimensions: Subject (S), Environment (E),
Resources (R), and Mechanism (M) (Cho 1995, 1998). Unlike traditional frameworks such as the Resource-Based
View (RBV) (Barney 1991; Wernerfelt 1984) or Porter's (1985) Five Forces analysis, this model provides a
holistic perspective by integrating the environmental context firms face with the strategic choices executed by the
subject. The SER-M framework holds particular strength in analyzing the mechanism through which underdog
firms survive and overcome dominant incumbents, making it well suited to explaining the competitive advantage

of mid-sized manufacturers such as Hanmi Semiconductor (Cho 1998).

24. Dynamic Capabilities Theory

Dynamic Capabilities refer to a firm's ability to integrate, build, and reconfigure internal and external
competencies to achieve sustainable competitive advantage in rapidly changing environments (Teece et al. 1997).
Teece (2007) subdivided these capabilities into three core processes: Sensing—the ability to identify market
opportunities and threats through environmental scanning; Seizing—mobilizing resources to capture sensed
opportunities and translating them into products or services; and Transforming—reconfiguring the organization's
routines, resources, and business model to sustain the advantage over time. In the SER-M framework, the
Mechanism (M) element operationalizes these dynamic capabilities as the dynamic action process linking the

static elements of S, E, and R to generate competitive advantage.

2.5. Research Gaps and Contributions

Existing research exhibits three critical gaps. First, studies explaining how AI-IP strategy creates competitive
advantage in manufacturing firms are virtually absent. Second, no prior research combines the SER-M model
with Al-based patent strategy analysis. Third, academic research targeting Al strategy in semiconductor packaging
equipment firms is extremely limited. This study therefore presents a novel analytical framework integrating
AI-IP Strategy x Manufacturing Competitive Advantage x SER-M Model, and makes a theoretical contribution by
operationalizing the SER-M Mechanism (M) element through the Dynamic Capabilities Theory (DCT) lens.

3. Research Methodology

3.1. Research Design: Single Case Study

This study adopts a single case study methodology from among qualitative research methods (Yin 2018). Case
study research is well-suited for in-depth exploration of phenomena within their real-world contexts, particularly
when seeking to answer "how" and "why" questions. This study is designed as "theory-building" case research

applying the SER-M model and Dynamic Capabilities Theory in an integrated manner (Eisenhardt 1989). Hanmi
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Semiconductor was selected as the research subject because it exemplifies a mid-sized firm that achieved
asymmetric competitive advantage by fusing Al and Layered IP strategies in the HBM market—a paradigmatic

case for the research questions posed.

3.2. Data Collection and Analysis

Data collection relied exclusively on credible secondary data to ensure research replicability. Collected sources
include: (1) Hanmi Semiconductor business reports and IR materials (DART 2025); (2) patent analysis data from
the patent database (KIPRIS, 2002-2025); (3) major industry research reports (Yole Intelligence 2023, 2024;
Markets and Markets 2024; TrendForce 2024); and (4) media coverage (ETNews 2023) and the company's

official website (Hanmi Semiconductor 2025).

Validity was ensured following the three criteria proposed by Yin (2018). Construct validity was secured
through triangulation of multiple data sources—academic papers, industry reports, patent databases, and IR
materials. Internal validity was established by explicitly tracing the causal structure from AI-IP strategy — SER-M
elements — competitive advantage formation. External validity was addressed by presenting the findings as a

theoretical model generalizable to packaging equipment firms more broadly.

4. Case Analysis: Hanmi Semiconductor

4.1. Industry Analysis

4.1.1. HBM Market Trends

HBM (High Bandwidth Memory) is a next-generation memory technology enabling ultra-fast data transmission
by vertically stacking multiple DRAM chips. Emerging as a core component for Al servers, HPC (High
Performance Computing), and graphics processing units, the HBM market is growing explosively. As shown in
<Table 1>, the HBM market, which stood at approximately $2.5 billion in 2022, expanded to approximately $5.0
billion by 2024 and is forecast to reach $17.7 billion by 2028 (Yole Intelligence 2023). HBM4 stacks 12 or more
DRAM layers and requires alignment precision of +1pm or less (TrendForce 2024).

<Table 1> HBM Market Trends and Hanmi Semiconductor Revenue

Category 2022 2023 2024 Note
HBM Market Size (USD Forecast: $17.7B by 2028 (Yole Intelligence
2.5 34 (E) 5.0 (E)
billion) 2023)
Hanmi Revenue (KRW 3.5x turnaround in 2024 driven by AI/HBM
327.6 159.0 555.5
billion) boom (YoY)

Source: Yole Intelligence (2023); Hanmi Semiconductor (2025)

4.1.2. Global Market Competition: ASMPT vs. Hanmi Semiconductor

The global semiconductor packaging equipment market has traditionally been dominated by players such as
ASMPT, Besi, and K&S. However, the emergence of HBM technology is reshaping market structure fundamentally.
While ASMPT pursues a volume-production strategy centered on general-purpose equipment, Hanmi

Semiconductor targeted the niche market by specializing in ultra-precision HBM TC Bonders. <Table 2> compares
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the two companies' financial performance for 2023-2024.

<Table 2> ASMPT vs. Hanmi Semiconductor Financial Performance Comparison (2023-2024)

Category ASMPT Hanmi Semiconductor Ratio (%)
Revenue 2023 US$ 1,880M US$ 122M 6.5%
Revenue 2024 US$ 1,690M US$ 428M 25.3%
Growth Rate -10.1% +250.8% —
Market Share 18.0% 2.0% —

Source: ASMPT (2024, 2025); Yole Intelligence (2024); PitchBook (2025)

<Figure 1> Revenue Comparison: ASMPT vs. Hanmi Semiconductor (2023-2024)

= ASMPT

== Honmi Semiconductor
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Source: ASMPT (2024, 2025); Yole Intelligence (2024)

<Figure 2> Back-End Semiconductor Equipment Market Share

Source: Yole Intelligence Back-End Equipment Market Monitor Q3 2024
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<Table 3> ASMPT vs. Hanmi Semiconductor Strategy Comparison

Item ASMPT Hanmi Semiconductor
Strategy Broad Portfolio + Market Leadership HBM Niche + AI-IP Specialization
Product Range Diversified (Wire, Die, TCB, SMT) Focused (HBM TC Bonder)
Key Customers Foundry, IDM, OSAT (diversified) SK Hynix, Micron (concentrated)
R&D Focus Hybrid Bonding, general platform Al Vision, SW Calibration
Differentiation Economies of scale, install base Al algorithms, data lock-in

Source: ASMPT (2024) and Hanmi Semiconductor (2025); Annual Reports; Yole Intelligence (2023); Synthesized by the author

4.2. Company Overview

4.2.1. Corporate Profile

Established in 1980, Hanmi Semiconductor is a South Korean specialist in semiconductor back-end processing
equipment headquartered in Incheon Metropolitan City. Its principal product lines include TC bonders, FC
bonders, die bonders, and sawing equipment. The company has secured technological leadership in the HBM TC
Bonder segment and established itself as SK Hynix's primary supplier Its sub-lpm ultra-precision alignment
technology and Al-based process optimization systems are widening its technological gap against global players
such as ASMPT and Besi (ETNews 2023).

4.2.2. Financial Performance

Hanmi Semiconductor recorded KRW 327.6 billion in revenue in 2022, which declined to KRW 159.0 billion
in 2023 due to HBM demand adjustments, before achieving a 3.5x turnaround to KRW 555.5 billion in 2024
driven by the explosive growth of HBM demand from the Al boom (FSS 2025). Its operating margin of
approximately 18% significantly outperforms the back-end equipment industry average of 10-12% (StockAnalysis
2025). This profitability advantage demonstrates that strategic focus on precision niche markets, rather than scale

competition, can yield superior financial outcomes for mid-sized firms.

4.3. Al Technology Analysis

4.3.1. Al Research Division and Organizational Structure

Hanmi Semiconductor began Al technology development in earnest in 2022, and in 2025 reorganized its
Software Research Division into an expanded Al Research Division comprising approximately 150 personnel. This
dedicated Al organization is responsible for productivity innovation through process optimization, predictive
analytics, and automation by fusing Al technology with semiconductor equipment (Hanmi Semiconductor 2025).
The establishment of a 150-person Al-dedicated unit represents a significant organizational transformation—

physical evidence of the Transforming dynamic capability in action.

4.3.2. Full Self Device Setup (FDS) Technology
Hanmi Semiconductor's flagship Al technology is FDS (Full Self Device Setup). FDS is a system that

automatically performs all settings from alignment mark recognition to report generation without human

assistance, simply requiring strips and trays to be loaded. A process that previously required skilled engineers
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working manually for 8 hours is now automatically completed in just 35 minutes—a reduction of approximately
13.7x—eliminating human error and substantially improving process stability (Hanmi Semiconductor 2025). This

technology directly reduces customer downtime costs and deepens dependency on Hanmi's Al ecosystem.

4.3.3. Al Vision Inspection and Predictive Maintenance

Hanmi Semiconductor automatically recognizes HBM chip alignment marks through Al-based vision recognition
systems and achieves ultra-precision alignment of sub-1pum. Al algorithms trained on thousands of process data
points automatically explore optimal alignment paths, maximizing process stability through real-time calibration
(IEEE Spectrum 2022). Additionally, Al-based predictive maintenance technology detects potential equipment
failure symptoms in advance by analyzing sensor data (vibration, temperature, pressure) and motor patterns in

real time, maximizing customers' equipment uptime and operational stability (Tao et al. 2018).

4.4. Al-Based IP Strategy: The Layered IP Portfolio

4.4.1. Portfolio Structure Overview

Hanmi Semiconductor’s intellectual property strategy extends beyond single-patent protection to encompass a
Layered IP portfolio integrating hardware, process, algorithm, and data. From 2002 to 2025, the company filed a
total of 100 patents, distributed as Layer 1 (9 patents, 9.0%), Layer 2 (60 patents, 60.0%), Layer 3 (6 patents,
6.0%), and Layer 4 (25 patents, 25.0%) (KIPRIS 2025). <Table 4> presents the structure and competitive
advantage effects of this Layered IP portfolio.

<Table 4> Hanmi Semiconductor’'s Layered IP Portfolio Structure

Layer Patents (Share) Content Competitive Advantage Effect

Peripheral equipment structure patents | Physical foundation; prevents
Layer 1 9 (9.0%)

(inspection, supply, sorting) hardware bypass design

Process method & recipe patents | Blocks process performance imitation;
Layer 2 60 (60.0%)

(bonding, cleaning, singulation, handling) protects yield optimization know-how

Al algorithm patents (vision, alignment, | SW-based competitiveness;
Layer 3 6 (6.0%)

control systems) unreproducible without training data

Al bonding patents + data-driven SW

Maximizes customer lock-in;

Layer 4 25 (25.0%) calibration (concentrated filing 2023-

continuous performance improvement

2024)
Source: KIPRIS (2025), Hanmi Semiconductor filed patents; Authors' analysis

Unlike the pyramid-shaped IP portfolio of traditional manufacturers (hardware-centric — process — software),
this structure exhibits an "inverted pyramid" configuration where Layer 2 (60.0%) + Layer 4 (25.0%) account for
85% of total patents. This strategic concentration of Al/Bonding technology atop a process technology foundation
reflects the paradigm shift from hardware specification competition to Al-based precision competition (Henkel et
al. 2014).

44.2. Layer-by-Layer Analysis

Layer 1 comprises foundational patents protecting peripheral equipment structures and system architecture in
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semiconductor packaging processes, including semiconductor material inspection devices and tablet supply
systems for molding. Layer 2, representing 60.0% of total patents, covers the methods and conditions across the
full semiconductor packaging process—bonding, cleaning singulation, and handling—including the optimal
conditions for thermo-compression bonding in HBM stacking (temperature, pressure, duration). Process recipe

patents directly determine yield outcomes and are therefore critical competitive assets.

Layer 3 covers Al-based algorithm and control system patents, including vision system illumination settings
and automated singulation setting algorithms. These patents are particularly significant because they cannot be
replicated without access to the proprietary training data that gives the algorithms their performance. Layer 4
represents the highest tie, combining Al-based bonding technology with data-driven SW calibration. Patents filed
intensively in 2023-2024—including Al vision-based bonding devices and thermo-compression bonding devices—
form the core of this layer. This tier creates the strongest customer lock-in effect, as equipment operational data
accumulates within the customer's production environment, making algorithm performance improvements

incumbent on continued use of Hanmi's system.
4.5. SER-M Analysis: Competitive Advantage Mechanism

<Table 5> ASMPT vs. Hanmi Semiconductor Detailed Strategy Comparison

Category ASMPT Hanmi Semiconductor
Firm Size Large (Revenue ~US$1.7B) Mid-sized (~US$0.4B)
Strategy General-purpose equipment focus Ultra-precision specialized focus

Al Application

Hardware-centric

Process-alignment-calibration algorithm-centric

[P Strategy

Partial process protection

Inverted pyramid Layered IP portfolio

Customer Lock-in

Moderate

Very high (data accumulation model)

Centered an CPU,
Memory and Proce

s Technology

Emphasis on High
.........

Comsumption

Figure 3. Paradigm Shift in Competition
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4.5.1. Subject (S): Strategic Intent of Management
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Hanmi Semiconductor's management invested intensively in HBM TC Bonder development before the HBM
market fully matured. This reflects a clear strategic intent to avoid head-on competition with large enterprises
and instead secure technological leadership in niche markets—a deliberate choice of "ultra-precision Al-based
equipment” as a focused niche strategy over general-purpose competition. In 2025, management established the
Al Research Division with 150 dedicated personnel, and all innovations—including the HVP (High Volume
Placement) alignment system, Al-based real-time calibration, and Griffin Super Bonding Head—converge on the

goal of achieving alignment precision of sub-1um (Hanmi Semiconductor 2025).

4.5.2. Environment (E): HBM Market Opportunities

Hanmi Semiconductor operates in an environment defined by the explosion of HBM demand driven by the Al
boom. NVIDIA's H100 and H200 Al accelerators adopted HBM3 and HBM3E as core components, and the HBM
market is forecast to grow at an average of approximately 40% annually from $2.5 billion in 2022 to $17.7
billion in 2028 (Yole Intelligence 2023). As HBM evolved from HBM2 to HBM4, alignment precision requirements
tightened from #5um to #1um or less. While this escalating technical difficulty threatens general-purpose
equipment companies, it represented an opportunity for Hanmi Semiconductor—specialized in ultra-precision
technology—to strengthen entry barriers (TrendForce 2024).

4.5.3. Resources (R): Integrated AI-IP Capabilities

Hanmi Semiconductor's core resources consist of three elements. First, technological resources: the Layered IP
portfolio (100 total patents filed 2002-2025; KIPRIS 2025) and Al-based FDS technology reducing setup time by
94%. Evaluated against Barney's (1991) VRIN framework, Hanmi Semiconductor's process data satisfies all
criteria—Valuable, Rare, Inimitable, and Non-substitutable. Second, human resources: 150 Al Research Division
personnel and engineers specialized in HBM processes. Third, relational resources: long-term supply relationships
with SK Hynix and accumulated operational data that functions as a proprietary learning dataset inaccessible to

competitors.

4.5.4. Mechanism (M): Dynamic Capabilities in Action

The Mechanism (M) is the dynamic action process that combines and executes the static elements of Subject
(S), Environment (E), and Resources (R) to create competitive advantage (Cho 1998). This study operationalizes
the mechanism through the three core activities of Dynamic Capabilities Theory: Sensing Seizing, and
Transforming (Teece 2007). This mechanism functions as "strategic leverage" converting rules favoring incumbents
(hardware spec competition) into new rules favoring the underdog (Al-based precision and system stability
competition).

Sensing Mechanism: Hanmi Semiconductor sensed the key signal—that the limits of mechanical precision must
be overcome through Al-based active calibration—by analyzing accumulated TC Bonder process data with Al
amid the advent of HBM. When ASMPT and other incumbents remained focused on improving hardware
specifications, Hanmi identified software-based precision as the emerging source of differentiation. By analyzing
sensor data (vibration, temperature, pressure) from equipment in real-time, the company also secured the ability

to predict potential equipment failure symptoms in advance (Teece 2007).

Seizing Mechanism: Sensed market opportunities were converted into monopolistic competitive advantages
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through the Layered IP portfolio. Layer 3 (Al algorithms, 6 patents) and Layer 4 (SW calibration, 25 patents)
together represent 31% of total patents concentrated in software-based IP (KIPRIS 2025). This multilayered IP
structure imposes high entry difficulty by requiring competitors to breach every layer of the defense system—
shifting the basis of competition from hardware manufacturing capability to Al precision and system stability,

where Hanmi holds decisive advantage.

Transforming Mechanism: The 2025 establishment of the Al Research Division (150 personnel) is physical
evidence of organizational transformation (Newsway 2025). Leveraging the Layered IP portfolio and predictive
maintenance capabilities, Hanmi innovated its business model from merely selling equipment (assets) to
becoming a core solution partner guaranteeing HBM production yields for customers. As equipment performance
is increasingly determined by continuously learning Al software rather than hardware specifications, this creates

higher pricing power and recurring data-service revenue streams (McKinsey 2021).

<Table 6> SER-M Analysis Summary for Hanmi Semiconductor

SER-M Element Core Content Hanmi Semiconductor Application
Ultra-precision Al-driven technology | HVP alignment, Al calibration system, precision niche
S (Subject) . .
identity focus
Rapid technology complexity | 1um alignment market demand surge; mechanical
E (Environment)
increase in HBM era precision limits exposed

Inverted pyramid Layered IP (100 patents, KIPRIS
2025)
Asymmetric competitive paradigm | Sensing-Seizing-Transforming dynamic capabilities (Al

R (Resources) Al algorithms + data + Layered IP

M (Mechanism)

shift precision:IP barrier-Lock-in)
Source: Cho (1998); Teece (2007); KIPRIS (2025); Authors' analysis

Figure 4. The Integrative Mechanism between the SER-M Model and Dynamic Capabilities

‘ [S] Subject ‘ ‘ [E] Environment ‘ ‘ [R] Resources ‘
|
[M] Mechanism(Dynamic Capabilities)
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l

l Creation of Competitive Advantage l
Precision Enhancement Strengthening IP Barriers Cnitomi Toticis Akt Dombance
(A1 Alignment/Calibration) (Layered IP) (Data-driven) (Niche Focus)

Source: Cho (1998); Teece (2007); Synthesized by the author
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5. Discussion

5.1. Theoretical Implications

First, this study extends IP strategy research by establishing and empirically validating the "Layered IP
Portfolio" concept. Unlike prior IP research focused on quantitative indicators such as patent counts or citations
(Somaya 2012), this study identifies the hierarchical structure and complementarity among patents as the core
determinant of protection barriers. The inverted pyramid IP structure evident in the Hanmi case—where Al and
data-centric layers far outweigh hardware patents—provides a new theoretical framework illustrating how
manufacturers evolve from hardware specification competition to intelligent solution enterprises. This concept

extends the multi-layer IP protection structure proposed by Henkel et al. (2014) to the manufacturing context.

Second, this study operationalizes the winning mechanism of asymmetric competition by integrating the SER-M
framework with Dynamic Capabilities Theory. Rather than leaving the Mechanism (M) element at the conceptual
level (Cho 1998), this study concretizes it as the Sensing-Seizing-Transforming dynamic capabilities process
(Teece 2007), enhancing theoretical precision. This integration provides a richer analytical vocabulary for
understanding how underdog firms can systematically reshape competitive rules in their favor—a contribution to
both SER-M and DCT literatures.

Third, this study empirically demonstrates the "Dual Lock-in" effect created by combining Al technology with
IP protection. When Al algorithms are protected by patents (Layer 3) and accumulated training data are
protected as trade secrets (Layer 4), proprietary assets inimitable by competitors emerge. This dual protection
structure—technical lock-in through performance superiority and structural lock-in through IP barriers—creates a

self-reinforcing competitive moat that deepens over time as more operational data accumulates.

5.2. Managerial Implications

First, the Hanmi case demonstrates the power of capturing niche markets through asymmetric competitive
strategy. Resource-constrained mid-sized firms have little prospect in head-on competition against global
enterprises using identical methods. Hanmi bypassed the general-purpose market dominated by ASMPT and
secured market leadership by targeting the ultra-precision niche of HBM TC Bonders. This niche-first strategy,
combined with Al-driven performance superiority, proved more effective at building durable competitive

advantage than scale competition.

Second, management must design multilayered IP barriers integrating hardware, software, and data. A
three-dimensional IP portfolio encompassing not only the equipment's mechanical structure (Layer 1) but also
process recipes (Layer 2), control algorithms (Layer 3), and data calibration technology (Layer 4) creates defense
barriers that compound in effectiveness. The strategic concentration of resources in Layers 2 and 4—rather than

Layer 1—signals a deliberate commitment to Al-driven value creation.

Third, firms should transition to data-based customer lock-in models. As shown in the Hanmi case, Al-based
automatic calibration and predictive maintenance functions directly affect customers' process yields, maximizing
switching costs. A structure where data accumulates and performance evolves as equipment operates creates an

ongoing competitive advantage that grows stronger over time (Deloitte 2022). This model is particularly effective
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for capital-intensive manufacturing customers who face high operational risks from supplier switching.

6. Conclusion

6.1. Summary of Key Findings
This study empirically examined, through SER-M and dynamic capabilities perspectives, the strategic
mechanism by which mid-sized manufacturer Hanmi Semiconductor prevailed in asymmetric competition against

global enterprises amid the explosive growth of the HBM market. Three principal findings emerge.

First, the competitive paradigm in manufacturing has fundamentally shifted from "hardware specifications” to
"Al-IP convergence solutions." Hanmi built an inverted pyramid IP portfolio concentrating 85% of patents in
Layer 2 (process recipes) and Layer 4 (Al/data), demonstrating that strategic focus on software-embedded value

creation yields superior outcomes to hardware scale competition.

Second, the Layered IP Strategy creates compounding structural entry barriers and lock-in effects. Even when
competitors successfully bypass Layer 1 hardware patents, the complex defense of Layers 3 (algorithm) and
Layer 4 (data) remains impenetrable without the proprietary training data and operational experience that only

Hanmi possesses.

Third, dynamic capabilities—Sensing, Seizing, and Transforming—are confirmed as the core mechanism for
winning asymmetric competition. Management sensed early HBM market demands, seized opportunities through
dedicated Al organization and IP resource concentration, and fundamentally transformed the firm's identity from

equipment manufacturer to Al solution partner

6.2. Limitations and Future Research Directions

This study has three principal limitations. First, single case study constraints limit generalizability. The
analysis of Hanmi Semiconductor in the specific HBM market context may not translate directly to manufacturers
in industries with different technical dynamics. Second, data accessibility limitations required exclusive reliance
on secondary data; access to Al algorithm code, internal decision-making processes, and specific IP monetization
data was not possible. Third, the study is subject to success bias, having analyzed only a successful firm without

comparative analysis of firms that pursued similar strategies without success.

Future research should pursue three directions. First, comparative case studies contrasting Hanmi with firms
that pursued similar AI-IP strategies but failed, as well as firms maintaining general-purpose strategies like
ASMPT, to identify prerequisite conditions and moderating variables. Second, quantitative empirical research
statistically validating the correlation between IP portfolio layer composition ratios and corporate financial
performance across multiple firms. Third, longitudinal studies tracking how the Layered IP strategy evolves as Al

technology matures.
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I. Introduction

Artificial Intelligence (Al) is fundamentally transforming how organizations define problems,
design solutions, and execute workflows. Despite exponential advancements in Al model
performance, there is a growing recognition that improved model performance alone does
not guarantee successful innovation or operational deployment. Westenberger et al.(2022)
consistently point out that the failure of most Al projects stems not from algorithmic
deficiencies, but from fundamental errors in problem definition, a lack of domain
understanding, or the absence of execution mechanism design. This echoes the historical
context of Information Systems (IS) failures, where organizational and social factors were
overlooked in favor of technical superiority (Bostrom and Heinen 1977). Indeed, surveys
indicate that failure rates for Al projects remain high, with approximately 70% of
companies reporting minimal or no impact from Al adoption (Ransbotham et al. 2019).
Westenberger et al.(2022) classify the causes of these failures into five categories:
unrealistic expectations (misunderstanding Al capabilities), use case issues (lack of
cost-benefit analysis), organizational constraints (budget shortages), lack of key resources
(absence of expertise and data), and technical issues (model instability). They emphasize
that sophisticated management of non-technical factors is more critical for successful

adoption than the technology itself.

As Al transitions from experimental models to operational infrastructure (lansiti and
Lakhani 2020), firms face the strategic challenge of converting ambiguous, deeply

embedded domain problems into "deployable, mechanism-oriented Al solutions."

This shift has generated demand for a new type of "tech-strategy hybrid" expert: the
Forward Deployment Engineer (hereinafter FDE). Unlike traditional engineers who work
according to pre-defined requirements, FDEs operate in a problem space characterized by
ambiguity, distributed expertise, and rapidly changing constraints. Palantir internally refers
to these professionals as "Delta," defining them as entities focused on "enabling many
capabilities for a single customer," in contrast to "Dev," which develops a single function
for many customers (Palantir 2020). Although Palantir originally used the term "Forward
Deployed Software Engineer," this study adopts "Forward Deployment Engineer (FDE)" to
emphasize the proactive, design-oriented nature of the role rather than a static positional
assignment. Leading Al firms such as Palantir and OpenAl have introduced the FDE role

to bridge the structural gap between domain workflows, stakeholder interpretations, and
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technical architecture. However, despite the expansion of this role in practice, there is a
lack of theoretical models in academia that explain what FDEs actually do, what

competencies they require, and why their work is uniquely suited to the Al environment.

Existing software engineering literature emphasizes coding proficiency, system design, agile
collaboration (Beck et al. 2001), and DevOps/SRE operations (Beyer et al. 2016). These
models rely on the assumptions that (1) problem boundaries are already defined, (2)
domain knowledge is peripheral, and (3) alignment between stakeholders is a
supplementary rather than a foundational activity. However, in the context of Al adoption,
these assumptions are no longer valid. As Sunyul Moon, CPO of LUCASMETA, points out,
"The biggest bottleneck is never the model itself, but the misdefinition of the problem." Al
systems succeed only when the mechanisms connecting users, workflows, and algorithms
are precisely designed. Therefore, competencies such as problem reframing, semantic
translation, domain inference, and execution architecture design have become the core of
practical Al operations. Recent empirical studies highlight that a shortage of experts or
skilled staff is a key cause of Al project failure, underscoring the importance of domain
integration capabilities beyond simple coding skills. Yet, existing software engineering
models remain entrenched in technical implementation, failing to sufficiently reflect the
unique socio-technical uncertainties of Al, such as model instability or the black-box
problem, as noted by Westenberger et al.(2022). This study argues that hybrid

competencies, such as those found in FDEs, are necessary to manage these uncertainties.

Meanwhile, strategic management literature has increasingly emphasized the importance of
"Mechanism." Execution theories such as the SER-M
(Subject-Environment-Resources-Mechanism) model, the Mechanism-Based View (MBV),
and the Weight & Sequence Model (WSM) reveal that mechanisms—rather than resources
or strategies themselves—are the critical drivers of organizational performance (Cho 1995;
Cho 2024). However, prior research has not systematically applied these mechanism-based
theories to emerging Al roles, nor has it clarified how technical actors construct the
mechanisms that make Al systems actually work. This reveals a significant theoretical
gap: existing theories have failed to answer, "Who is the subject responsible for designing
the mechanism for Al adoption within the organization, and what competencies enable

such design?”
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Filling this gap is not only theoretically significant but also practically urgent. As digital
transformation accelerates, organizations require talent capable of integrating domain
knowledge, user workflows, and Al technology into a unified operating system. Without a
theoretical understanding of FDE competencies, companies struggle to hire, train, and
evaluate talent: universities lack frameworks to educate the next generation of Al experts:;
and researchers lose the conceptual tools to analyze the socio-technical mechanisms of

Al adoption.

To enhance this understanding, this study adopted an inductive qualitative research
method, analyzing in-depth interviews with Sunyul Moon, CPO of LUCASMETA, a leading
Al-based B2B design solution firm in Korea. Applying the Gioia Methodology (Gioia et al.
2012), the study derived a grounded theoretical model of FDE competencies, crystallized
as the SCOPE Model: Structural Problem Definition (S), Contextual Intelligence (C),
Organizational Alignment (O), Pragmatic Technical Logic (P), and Execution Architecture
(E). The SCOPE Model, introduced for the first time in this paper, demonstrates that the
FDE acts as a "Mechanism Designer" connecting technology, domain structure, and

organizational processes.

This study makes four major contributions to the literature.

First, it addresses key gaps in both engineering and management fields by providing the
first theoretically grounded competency model specifically for the FDE role.

Second, it highlights the essential nature of problem definition, domain intelligence, and
semantic translation competencies in the context of Al adoption—factors often
underestimated in existing technical models.

Third, it extends the SER-M, MBV, and WSM theories by empirically demonstrating how
the FDE constructs mechanisms that link Subject, Environment, and Resources into an
actionable system (Kwak et al. 2026).

Finally, the SCOPE Model offers practical implications for organizations designing hiring
criteria, competency development programs, and execution strategies for Al-based

operations.

In summary, this study defines Forward Deployment Engineering as a unique and

strategically critical role in the Al era. By clarifying the mechanism through which FDEs
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identify problems, interpret domains, translate meanings, and structure technical logic to
enable execution, this study presents a foundational model for cultivating the next

generation of strategic Al talent.

II. Literature Review

Studies on Al adoption increasingly emphasize that successful Al implementation depends
not merely on technical capabilities, but on an organization's ability to restructure
workflows, redefine problems, and integrate Al into domain-specific processes. Scholars
have identified data readiness, workflow redesign, organizational learning, and
cross-functional collaboration as key determinants of Al efficiency (Fountaine et al. 2019).
However, despite the surge in research on organizational capabilities, there has been
relatively little attention paid to individual-level competencies required to translate Al
from technical possibility to operational reality. Competency refers to the intrinsic
characteristics and behavioral patterns of an individual that lead to superior performance
in complex and uncertain environments, beyond superficial knowledge or skills (Boyatzis
1982: McClelland 1973: Spencer and Spencer 1993). Yet, the gap in competency modeling
is particularly pronounced in research addressing the human role in enabling Al adoption

within dynamic, ambiguous, and domain-dependent environments.

1. Limitations of Engineering Competency Frameworks

Traditional software engineering frameworks, such as SWEBOK (Bourque et al. 1999), Agile
methodologies (Beck et al. 2001), and Site Reliability Engineering (SRE) (Beyer et al. 2016),
focus on technical implementation aspects like coding proficiency, testing, deployment
automation, and system reliability. These models are premised on the following
assumptions:

(1) Problems are well-defined prior to engineering work.

(2) Domain knowledge is peripheral to technical design.

(3) Communication among stakeholders is a supplementary rather than a foundational

activity.

These assumptions reflect the logic of deterministic systems where requirements are stable
and the cognitive frames of developers, designers, and end-users are relatively aligned.

However, Al-based solutions operate under markedly different conditions: ill-defined
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problem boundaries, distributed expertise, probabilistic system behavior, and dynamic
feedback loops. Consequently, existing engineering competency models overlook
higher-order competencies such as problem reframing, domain interpretation, mechanism
discovery, semantic translation, and cross-boundary alignment. According to foundational
theories of competency (Boyatzis 1982; McClelland 1973; Spencer and Spencer 1993), it is
precisely these higher-order, intrinsic traits—rather than simple surface-level skills—that

are essential for Al adoption today.

2. Socio-Technical Systems and the Role of Translation

The Socio-Technical Systems literature emphasizes that organizations function as
interdependent networks of people, technology, and structure (Bostrom and Heinen 1977;
Trist 1981: Baxter and Sommerville 2011). Research highlights the importance of
"boundary spanners'—individuals who perform cross-functional coordination, translate

cognitive models, and mediate differing interpretations (Tushman 1977; Williams 2002).

While this perspective illuminates the importance of human mediation, it does not
sufficiently explain how "translation" converts into "technical acts" in the context of Al. Al
adoption requires more than just aligning interpretations; it demands encoding those
interpretations into system architecture, agent behaviors, and decision logic. Therefore,
translation becomes inextricably linked to technical design. Existing socio-technical
theories fail to specifically describe the "hybrid technical-strategic" competencies needed

to transform domain knowledge into executable Al workflows.

3. Mechanism-Based Theory and Its Untapped Potential for Al Roles

The Mechanism-Based View (MBV) argues that organizational performance stems not from
resources themselves, but from the "mechanisms" that structure how resources interact.
Similarly, the SER-M model emphasizes "Mechanism" as the integrative driver connecting
Subject, Environment, and Resources. Execution theories like the Weight & Sequence
Model (WSM) also stress that organizational outcomes depend on the orchestration,

sequencing, and prioritization of mechanisms (Cho 2024).

Relatedly, the dynamic capabilities literature argues that competitive advantage in volatile
environments depends on a firm's capacity to continuously reconfigure its resource base

in response to changing conditions (Teece 2007; Teece et al. 1997). This perspective is
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particularly pertinent to Al adoption, where technical resources are inherently
probabilistic and require ongoing adaptation to domain-specific constraints. However,
existing dynamic capabilities research has focused on firm-level routines without
identifying the individual-level competencies that enable such reconfiguration at the

operational frontier of Al deployment.

However, these theories share a critical limitation: they do not specify who designs the
mechanism or what competencies are required to build it. In Al-based organizations,
mechanism design is not a peripheral task but a core factor determining whether Al can
exert real influence. Nevertheless, there is no prior research presenting a competency

model for the individuals who perform this mechanism design function in practice.

4. Antecedents of the FDE Role: Intermediaries in Design and Manufacturing

To understand the structural necessity of the FDE role, it is useful to examine similar
"bridging roles" that have evolved in other mature industries: the Design Merchandiser
(MD) in the fashion/retail industry and the Field Application Engineer (FAE) in the

manufacturing/semiconductor industry.

e Design Merchandiser (MD): In the design industry, an MD does not merely select
"beautiful products" but acts as a strategist who translates abstract aesthetic
concepts into marketable business logic. Their core competency lies in aligning the
designer's creative intent with market trends and consumer needs. Just as an MD
converts design concepts into "sellable products," an FDE converts Al models into

n . n
usable services.

e Field Application Engineer (FAE): In manufacturing and semiconductors, the FAE
serves as an essential link between R&D engineers and the customer's operational
site. When R&D departments build chips or equipment based on ideal specifications,
these often fail in diverse real-world environments. The role of the FAE is to
interpret ‘"technical specs' into ‘"on-site operational language" and optimize

applications to fit the constraints of specific environments.

Table 1 summarizes the comparative analysis of these roles, illustrating how the FDE role

has evolved in complexity due to the probabilistic nature of Al systems.
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<Table 1>

Comparative Analysis of Bridging Roles: MD, FAE, and FDE

. . . L Forward
Design Merchandiser Field Application
Feature . Deployment
(MD) Engineer (FAE) .
Engineer (FDE)
) . Manufacturing / Al / Software
Industry Fashion / Retail ) .
Semiconductor Services
. [ll-structured
Market Trends & Technical Specs &
Core Input . . Problems & Al
Customer Needs Site Constraints
Models
Intermediary Designer < Business R&D Engineer <« Al Technology <
Position Market Client Site Org. Workflow
. . . L Mechanism Design:
Primary Translation: Aesthetics Application: o
. . . Ambiguity
Function to Business Specs to Reality
to System
Definition of ., . "Functioning "Operational Al
Sellable Product ) ., "
Success Equipment Agent
. L . Probabilistic &
System Static Deterministic (Fixed .
. . Evolving
Dynamics (Seasonal trends) logic) .
(Real-time)

Evolution toward FDE

As shown in Table 1, while the FDE shares the "intermediary" DNA of the MD and FAE,
the context of Al introduces a higher level of complexity. Unlike static design products
(MD) or deterministic hardware systems (FAE), Al systems are probabilistic, agentic, and
continuously evolving. Therefore, the FDE requires more dynamic competencies to manage
the persistent uncertainty and interaction inherent in Al agents, while inheriting the

"translation and alignment" functions of their predecessors.

5. The Missing Link: Competencies for Al Deployment

A common gap emerges across engineering, organizational, and strategic literature: the
absence of an established theoretical framework explaining how technical actors translate
domain workflows, user needs, and Al capabilities into deployable mechanisms. The

emerging role of the FDE in industry typifies this "missing link." Companies like Palantir,
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OpenAl, and various Al product firms rely on FDEs to bridge the gap between ambiguous

problem situations and viable Al solutions. However, academia has not yet clarified:

e What does an FDE actually do?

e How does their work differ from traditional engineering roles?

e What competencies enable effective Al adoption?

e How does their work contribute to building organizational mechanisms?

6. Research Gap

In summary, existing literature reveals critical gaps:

1. Research on Al adoption emphasizes organizational capabilities but overlooks

individual competencies.

2. Engineering competency models fail to explain ambiguity, domain inference, and

semantic translation.

3. Socio-technical research acknowledges the role of translation but does not address

technically embedded translation.

4. Existing bridging roles (MD, FAE) provide precedents but no model exists to explain

the higher complexity of Al agent deployment.

5. Mechanism-based theories emphasize mechanisms but do not identify the

mechanism designer in the Al context.

Therefore, a theoretically grounded framework is needed to conceptualize the
competencies of experts who integrate problem definition, domain intelligence,
communication, technical logic structuring, and execution architecture into a unified
practice of mechanism design. This study aims to address these gaps by deriving the
SCOPE Model for FDEs.

III. Methodology

Research Design
This study adopted the Gioia Methodology, an inductive qualitative research approach

designed to derive grounded theoretical frameworks while preserving the richness of

informant perspectives. This methodology is particularly well-suited for investigating

- 72 -



nascent organizational roles, such as Forward Deployment Engineering (FDE), for which
established theoretical models do not yet exist. The Gioia approach facilitates systematic
abstraction from first-order descriptions provided by informants to second-order
interpretations by researchers, ultimately deriving the aggregate dimensions that constitute
the SCOPE Model proposed in this study.

Given the embryonic nature of the FDE role within Al-driven organizations, this study
employed a "single-case, in-depth mechanism analysis" strategy. The primary informant,
Sunyul Moon, served as the Chief Prompt Officer (CPO) at LUCASMETA, where he led the
planning of the firm's 'Nyx-One' AI design agent platform and contributed to its
architectural design. Moon was selected as a "paradigmatic case" for FDE research for two

decisive reasons:

1. Structural Position: He performed a unique bridging role between the abstract
creative IP of the CEO (designer) and the logical implementation requirements of the
CTO, effectively functioning as a 'mechanism translator' between conflicting

cognitive domains.

2. Functional Diversity: Even within the single industry of finance, he implemented Al
agents across two extremely conflicting environments: 'digital marketing," which
requires rapid trend reflection, and 'security/compliance,’ which demands strict
regulatory adherence. This provided a rich internal comparative context for

identifying FDE mechanisms that traverse organizational silos.

Consistent with Eisenhardt(1989; Eisenhardt and Graebner 2007) and Siggelkow(2007), this
study adopts a single-case, theory-building design in which an extreme and
information-rich case is used to induce novel theoretical constructs and relationships,
rather than to test pre-specified hypotheses. As Flyvbjerg(2006) argues, the strategic
selection of a single case enables the identification of deeper causal mechanisms that
large-sample studies may overlook, particularly when the phenomenon under investigation
is rare and context-dependent. Such an approach is particularly appropriate when
existing theory is nascent and the phenomenon under investigation—forward deployment

engineering in Al organizations—has not yet been conceptually articulated.

Data Collection
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Interview Context and Procedure

Data were collected through a semi-structured in-depth interview (approximately 100
minutes) conducted in Korean. The entire interview process was recorded and
subsequently transcribed in full. The interview protocol focused on clarifying the specific
"decision-making algorithms" used by the FDE during the development and deployment of

the Nyx-One agent. Key areas covered included:

1. Role Definition: How the FDE differs from traditional engineers and product

managers.

2. Problem Sensing: Detecting structural bottlenecks within customer workflows (e.g.,
repetitive manual tasks in marketing design, communication loops with compliance

departments).

3. Translation Mechanism: Converting intuitive design concepts into technical logic

(e.g., decoupling dependencies between designers and developers).

4. Feasibility Judgment: Distinguishing between problems solvable by Al and those

requiring human or software intervention.

5. Execution Architecture: Designing "novice-centered" interfaces that reduce user

cognitive load.

Supplemental Materials

In addition to interview transcripts, the participant's statements were triangulated with
internal design documents shared by the CPO, Nyx-One agent workflow diagrams, and
project retrospectives. These materials contributed to the accurate interpretation of
system structures and technical terms mentioned during the interview (e.g., "Vibe Coding,"

"Prompt-to-Design").

Researcher-Participant Relationship

Acknowledging the academic and professional advisory relationship between the
corresponding author and the interviewee, measures were taken to minimize potential
bias. The interviewer refrained from evaluative comments during the session and limited
interventions to clarifying questions such as, "How was that boundary determined?" or
"Could you provide a specific example of that conflict?" After coding, the derived themes

were shared with the participant for member checking, where the participant confirmed
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that the interpretations accurately captured the internal logic of his FDE work.
Data Analysis and Coding Procedures

The analysis followed the three orthodox steps of the Gioia Methodology, and coding

procedures adhered to standard practices for qualitative data analysis (Miles et al. 2014).

Step 1: First-Order Coding (Informant-Centric Concepts)
Through repeated reading of the transcripts, meaningful speech units were identified,
resulting in 82 initial codes. These codes maximally preserved the participant's own

terminology—such as ‘'detecting real bottlenecks," ‘translating emotions into logic,"

recognizing Al boundaries,” "minimizing communication loops," and "design for novices'—

to prevent premature abstraction of the data.

Step 2: Second-Order Coding (Theoretical Themes)
The research team examined the conceptual similarities and potential theoretical
significance of the first-order codes. Through constant comparison (Strauss and Corbin

1998), the codes were condensed into 17 second-order themes, including:

e Workflow Bottleneck Detection

e Cross-Domain Semantic Translation
e Tech-Reality Gap Analysis

e Human-Al Role Boundary Design

e (Cognitive Load Reduction Architecture

These themes represent abstract theoretical constructs derived from the participant's
statements, aligning with the Mechanism-Based View (MBV) and the SER-M model.

Step 3: Aggregate Dimensions (The SCOPE Model)

The second-order themes were finally synthesized into five aggregate dimensions:

1. S - Structural Problem Definition
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2. C - Contextual Intelligence
3. O - Organizational Alignment
4. P - Pragmatic Technical Logic

5. E - Execution Architecture

These aggregate dimensions constitute the SCOPE Model proposed in the 'Findings'

section.

Ensuring Trustworthiness

To enhance rigor and reliability within the single-case design, multiple verification

strategies were employed.

e C(Credibility: Member checks were conducted by presenting second-order themes to
the participant, who confirmed that labels such as "translator' and "mechanism

architect" aligned with his lived experience.

e Dependability: Coding was performed iteratively, and an audit trail was maintained
through analytic memos recording the evolution of codes (e.g., changing
‘communication’ to 'structural alignment' to reflect the structural nature of the

work).

e Transferability: While statistical generalization is not the goal, the "thick description"
of mechanisms suggests that the study's findings can be conceptually transferred to
other organizations facing a "deployment gap" between Al models and industrial

workflows.

Following Yin(2018), this study does not seek statistical generalization, but analytic
generalization, in which empirical observations are generalized to theoretical propositions
and mechanisms rather than to populations. The thick descriptions of mechanism
construction provided here enable readers to assess the applicability of the SCOPE model

to other Al deployment contexts facing similar socio-technical complexities.

Ethical Considerations
The participant provided informed consent for the interview, recording, and the use of his

real name, acknowledging the value of attributing these specific architectural insights to

_76_



his professional role. This study adhered to institutional guidelines regarding human

subject research.

<Table 2> Data Structure: From First-Order Concepts to Aggregate Dimensions

First-Order Concepts
(Informant Quotes & Codes)

Second-Order Themes
(Theoretical Concepts)

Aggregate Dimensions
(SCOPE)

“Detecting pain before articulation”
“Marketers exhausted by manual
formatting & compliance checks”
“Repetitive communication loops (Bank)”

Sensing Structural
Bottlenecks

S: Structural Problem

Definition

“Many look like Al problems but are
actually governance problems”
“Distinguishing solvable vs. ill-posed
problems”

Boundary Judgment

S: Structural Problem

Definition

“Reading the operating rhythm of the
industry”

“Compliance needs protocol, marketing
needs speed”

“If you misread workflow, solution

collapses”

Workflow Contextualization

C: Contextual
Intelligence

“Knowing where Al should step back”
“Distinguishing tacit expertise from
algorithmic logic”

Feasibility Assessment

C: Contextual
Intelligence

“Designers speak feelings, developers
speak logic”

“Building a middleware to translate
inputs”

“Decoupling direct dependencies”

Structural Decoupling &

Translation

O: Organizational
Alignment

“Customer value is the absolute arbiter”
“Clarifying decision boundaries between
lsroups”

Misalignment Mediation

O: Organizational
Alignment

“Turning ambiguous requests into
system structures”

“Hybrid logic: Al for drafting,
rule-based for layout”

Logic Modularization

P: Pragmatic Technical
Logic

“Embedding prompt engineering into
system logic”
“Respecting user cognitive limits”

User-Cognitive Modeling

P: Pragmatic Technical
Logic

“Reducing cognitive load, not adding to

o

it

Novice-Centered Design

E: Execution
Architecture
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First-Order Concepts Second-Order Themes Aggregate Dimensions
(Informant Quotes & Codes) (Theoretical Concepts) (SCOPE)

“Need anticipation mechanism

(pre-embedded prompts)”

“Bridging the tech-industry distance” . )
. . . . Operational Deployment E: Execution
Balancing automation with manual .
Strategy Architecture

control points”

IV. Findings

Overview of Emergent Competency Structure

The inductive analysis of the interview with Sunyul Moon, CPO of LUCASMETA, revealed
the interconnected mechanisms through which a Forward Deployment Engineer (FDE)
generates organizational value. The analysis derived five aggregate dimensions constituting
the SCOPE Model, the core competency model for FDEs: Structural Problem Definition (S),
Contextual Intelligence (C), Organizational Alignment (O), Pragmatic Technical Logic (P),
and Execution Architecture (E). Each dimension is supported by empirical evidence from

the deployment case of the 'Nyx-One' generative design agent, led by Moon.
1. Structural Problem Definition (S)

1.1 Sensing Potential Bottlenecks and Structural Inefficiencies

Moon repeatedly emphasized that the starting point of FDE work is not solution design,
but "problem sensing." He described his role as ‘sensing the true source of pain before
anyone can articulate it,” pointing out that 'the biggest bottleneck is never the model
itself, but the misdefinition of the problem." Unlike traditional engineers who accommodate

specified requirements, the FDE identifies the structural causes of workflow inefficiencies.

e Case Evidence (Production & Regulation): When introducing Al to the production of
financial product guides and marketing materials, Moon discerned that the core
issue was not a lack of design capability, but "repetitive revision work for Brand
Identity (BI) compliance and internal review." Field staff were spending time on
simple editing labor rather than creative planning to visualize complex financial data
while adhering to regulations. The bottleneck was not content generation, but the
cognitive load involved in the process of "safe visualization free from regulatory

risk."

e Case Evidence (Collaboration & Process): In a project with a major financial
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institution, he observed employees trapped in a repetitive "communication loop" of
writing requests, waiting for designers, and providing feedback. Moon defined this
problem not as a "need for better design tools," but as a "high communication cost"

that needed to be eliminated.

1.2 Distinguishing Solvable vs. Ill-posed Problems

The second theme concerns the FDE's ability to decide whether a problem requires Al,
software rules, or a change in governance. Moon noted, "Many problems look like Al
problems, but in reality, they are often domain or governance problems.” This competency
allows for the early identification of tasks unsuitable for Al, preventing the waste of

unnecessary development cycles.

2. Contextual Intelligence (C)

2.1 Interpreting Industrial Workflows as Systems

Moon stressed that an FDE must understand the "operating rhythm" of a specific industry.
This is fundamentally different from traditional engineering roles that focus on technical
specifications. He explained, '/ you misread the workflow, the entire solution collapses.”

For example, a bank's security/compliance department demanded protocol adherence and
reliability, whereas the marketing/content department prioritized speed in reflecting
market trends and extreme ease of use. Moon's ability to map these conflicting internal
domain constraints allowed him to frame the problem in a way that was structurally

compatible with Al agent implementation.

2.2 Judging the Boundaries of Al Feasibility

Effective Al adoption requires a nuanced understanding of the boundary between tacit
expertise and algorithmic capability. Moon discussed the need to distinguish between
knowledge that can be automated and knowledge that relies on human intuition. "Knowing
where Al should step back is just as Important as knowing where it can help.” This
competency leads to a hybrid design where the agent handles scalable logic while humans

retain authority over high-risk judgments.

3. Organizational Alignment (O)

3.1 Semantic Translation and Structural Decoupling

A dominant theme emerged regarding translation—not merely linguistic translation, but
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the translation of cognitive frames. Moon described the gap between creative and
technical stakeholders: ‘Designers speak in emotions (e.g.. 'warm atmosphere') while
developers speak in logic (e.g.. 'padding values’'). Someone has to transilate this.”

However, Moon's approach went beyond simple verbal mediation. He acted as a
"mechanism architect" by designing a software interface layer that automatically converted
intuitive instructions from designers into technical parameters. His statement, 7 built a
mechanism where they didn't need to talk to each other directly to collaborate,” elevates

communication from a soft skill to a technical architecture.

3.2 Mediating Misalignment via Customer Centrality

Moon highlighted that misalignment often occurs between customer expectations, planning
assumptions, and development constraints. His primary mechanism for resolving this was
to establish "customer value" as the absolute arbiter. When conflicts arose between
engineering performance and design aesthetics, Moon utilized priority logic. '/ one group
makes decisions that the other group should be making. the workflow breaks.” In other

words, the FDE maintains organizational alignment by clarifying decision boundaries.

4. Pragmatic Technical Logic (P)

4.1 Converting Ambiguous Concepts into Executable Logic

One of the FDE's most unique competencies is the ability to transform abstract ideas into
precise system structures. regarding the Nyx-One agent task, Moon explained, "My job is
to turn ambiguous requests (e.g., 'Make it look professional') into precise system
structures.”

This involved decomposing design processes into modular logic. For instance, he
recognized that while Large Language Models (LLMs) excel at content generation, they
struggle with precise layout adjustments. Consequently, he established a hybrid logic
where Al handled generative drafting and a rule-based software engine handled precise

layout, ensuring the system's technical robustness.

4.2 Generating Logic that Respects User Cognition

Moon emphasized that Al logic must operate in a way that is predictable to the user. This
means organizing system rules and fallback paths to minimize user cognitive load. He
argued that the system must bridge the gap between "what the user wants" and "what the

prompt requires," effectively embedding prompt engineering within the system logic itself.
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5. Execution Architecture (E)

5.1 Designing Novice-Centered Operational Structures
Execution architecture refers to the design of the runtime environment. Moon proposed a

core principle: "Al agents should reduce cognitive load, not add to it."

e Mechanism (Need Anticipation): To lower entry barriers for non-experts (e.g.,
marketers, bankers), Moon implemented a "Need Anticipation Mechanism." Instead of
requiring users to write complex prompts, he pre-embedded optimized prompts

behind simple UI clicks.

e Result: This enabled wusers with no design experience to produce expert-level
outputs. Moon noted, "The goal of an Al agent is to lower the barrier of expertise.”

5.2 Balancing Automation and Manual Control

Moon emphasized that the goal is not full automation, but functional augmentation. This
aligns with theoretical discussions that the balance between automation and augmentation
is central to Al adoption (Raisch and Krakowski 2021). He designed the system to
automate tedious generative tasks while leaving critical aesthetic decisions to the user.
"Automation isn't about removing humans. It means placing humans at the right point in

U

the workflow.'

5.3 Managing "Tech-Industry Distance”

Finally, Moon described the factor distinguishing exceptional FDEs from others: 'Great
FDEs understand the distance between the industry and the technology."

He argued that even technical excellence (e.g., GPU performance) is meaningless if it
cannot be integrated into the client's reality. Thus, the FDE's role is to measure this
"distance" and bridge the gap through mechanisms such as UI, logic, or workflow

changes.

Synthesis: FDE as Mechanism Designer

The unified insight penetrating all five dimensions is that the FDE does not merely build a
system, but designs the mechanism through which Al interacts with people, organizations,
and workflows.

Moon summarized this implicitly by describing his identity: 7 am a translator and a
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connector. I must connect customers, designers, and developers into a single consistent

mechanism. Otherwise, Al will never reach the real world."

This reinforces the theoretical framework of the FDE as a Mechanism Designer who

integrates technical competencies with domain structure and organizational alignment to

guarantee successful Al adoption.

[Figure 1] SCOPE Model Process Flow: Forward Deployment Engineer as Mechanism Designer
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This diagram illustrates the dynamic mechanism by which the FDE transforms ill-structured

industry problems into operational Al solutions. The process moves from the 'Sensing
Phase (S, C)' through the critical 'Translation Phase (0)' to the 'Construction Phase (P,
E)', reinforced by iterative feedback loops.
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V. Discussion

Overview

This study conceptualizes Forward Deployment Engineering (FDE) not as a mere technical
job function, but as a critical "mechanism-design" capability essential for Al adoption. By
analyzing the lived expertise of Sunyul Moon, CPO of LUCASMETA, this research derived
the SCOPE Model, comprising five aggregate dimensions: Structural Problem Definition (S),
Contextual Intelligence (C), Organizational Alignment (O), Pragmatic Technical Logic (P),
and Execution Architecture (E).

The findings suggest that the FDE bridges the structural gap between abstract Al
capabilities and the concrete realities of industrial sites. This section discusses the
theoretical implications of these findings, positioning the FDE as the evolutionary
successor to bridging roles in other industries, interpreting the role through the
Mechanism-Based View (MBV) and the SER-M model, and proposing the novel concept of

"Connectivity Intelligence."

1. FDE as a Distinct Organizational Role: An Evolutionary Perspective

A Kkey insight of this study is that the FDE role did not emerge accidentally, but as a
structural evolution of ‘intermediary experts" necessitated by increasing industrial

complexity.

e Comparative Evolution: Just as the Design Merchandiser (MD) emerged to translate
aesthetics into business logic, and the Field Application Engineer (FAE) emerged to
translate technical specs into field operations, the FDE has emerged to translate

probabilistic AI models into organizational workflows.

e The Complexity Shift: However, the FDE distinguishes itself from its predecessors by
the intrinsic nature of the system it manages. While MDs deal with static products
and FAEs with deterministic hardware, FDEs must manage probabilistic and agentic
systems. This requires dynamic competencies to continuously "tune" the interaction

mechanisms between users and Al agents, going beyond simple solution "delivery."

e Implication: This confirms that FDE is a distinct professional category requiring a
hybrid competency set that transcends the scope of traditional software engineering

or product management.

2. Managing "Tech-Industry Distance": A New Theoretical Lens
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Unlike traditional engineers who focus on computational latency, Moon’s case

demonstrates that the FDE focuses on minimizing "Tech-Industry Distance."

e Theoretical Implication: This ‘distance" 1is not physical but socio-technical,
representing the gap between the potential of Al models and the specific workflows,

regulatory environments, and user capabilities of an industry.

e Mechanism: The factor that enabled Moon’s success between conflicting departments
(Security/Compliance vs. Marketing) was not a difference in coding skills, but the
ability to accurately measure this distance. In the bank's IT/Security department,
the distance meant protocols and safety; in the marketing field, it meant the

difficulty of visualizing complex data and adherence to brand guidelines.

e Contribution: This extends existing engineering literature by proposing that "distance

measurement” is a foundational technical competency in the Al era.

3. From Translator to "Mechanism Architect" (Extending MBV)

While existing literature on boundary spanners describes the role as ‘'translating
languages" (Tushman 1977: Williams 2002: Ancona and Caldwell 1992), this study advances
the Mechanism-Based View (MBV) by defining the FDE as a "Mechanism Architect."

e Beyond Translation: Moon did not merely interpret the "feelings" of designers for
developers: he built a software interface layer (middleware) to automate this
translation. This supports the MBV argument that organizational competitive

advantage stems from the mechanisms that structure interactions.

e Automating Alignment: By embedding translation logic into the system architecture
itself (e.g., the Nyx-One interface), the FDE converts ‘communication” from a

continuous human effort into a stable technical asset.

This finding—that the FDE embeds translation into technical architecture—raises a further
question regarding how the SCOPE competency set is positioned within the broader SER-M

framework.

4. Positioning the SCOPE Model within SER-M

The SER-M model (Subject-Environment-Resources-Mechanism) gains empirical

concreteness through the FDE role.
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Existing roles often fail in Al adoption because they focus solely on Resources (R: models,
GPUs) and treat the Environment (E: workflows, constraints) as a static background. Unlike
deterministic software, Al resources are inherently probabilistic and require continuous
adaptation to specific organizational contexts. This study shows that the FDE actively
restructures the Environment by redesigning workflows (e.g., removing the
draft-wait-feedback loop in the banking case) and redefining decision boundaries,

dynamically aligning Subject (S) and Environment (E) before introducing Resources (R).

Consequently, the FDE is the organizational actor explicitly responsible for the Mechanism
(M) element of SER-M. Furthermore, because Al adoption demands continuous adaptation
rather than one-time implementation, the SCOPE model functions as a dynamic capability
development mechanism at the Resource (R) level (Teece 2007; Teece et al. 1997). The FDE's
competencies represent the capacity to continuously reconfigure technical resources to
match evolving environmental constraints, ensuring that Subject, Environment, and
Resources operate as a single coherent and adaptive system. In this sense, the SCOPE
model occupies a dual position within SER-M: it describes the mechanism design practice
performed by the FDE, while simultaneously constituting the resource-level dynamic

capability that enables such mechanism construction.

5. Connectivity Intelligence: A New Form of Capital

Moon stated, ‘"Experts already exist. the core competency Is connecting them.” This

suggests a new form of human capital required in the Al era: "Connectivity Intelligence."

e Definition: Connectivity Intelligence is the ability to synthesize disparate logic systems
—the creative logic of designers, the rigorous logic of developers, and the pragmatic

logic of clients—into a single execution flow.

e Differentiation: Unlike general "soft skills," Connectivity Intelligence involves technical
judgment. It requires simultaneously understanding the API constraints of LLMs, the
aesthetic constraints of design, and the budget constraints of clients to determine

trade-offs at the architectural level.

6. "Realism Filter": Designing the Human-AI Boundary

One of the significant contributions of this study is clarifying how organizations determine
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where to use Al. This aligns with prior research emphasizing that the collaborative
division of labor between humans and Al is key (Daugherty and Wilson 2018). Moon'’s
practice functions as a "Realism Filter" distinguishing "Al fantasy" (full automation) from

"operational reality" (augmented workflows).

e Designing the Boundary: The value of the FDE lies in determining the precise
"hand-off point" between Al generation and human correction. By designing the
system so that Al handles 80% of the drafting and humans handle the final 20% of

quality control, the FDE mitigates the risks of hallucination and quality degradation.

e Implication: This suggests that successful Al acceptance depends less on "how smart
the model is" and more on "how well the Human-AI boundary is defined."

7. Theoretical Propositions

Based on the synthesized findings, three verifiable propositions are presented for future

research.

e Proposition 1 (The Distance Hypothesis): The success of Al adoption is negatively
correlated with the "Tech-Industry Distance" (the socio-technical gap between model
capabilities and workflow reality) and positively correlated with the FDE's ability to

measure and bridge this distance.

e Proposition 2 (The Mechanism Hypothesis): The effectiveness of Al is determined
more by the architectural quality of the Mechanism (M) that aligns Subject (S) and

Environment (E) than by the raw performance of Resources (R: algorithms, GPUs).

e Proposition 3 (The Connectivity Hypothesis): As problem ambiguity increases, the
impact of "Connectivity Intelligence" (integration of cross-domain logics) on project

performance becomes stronger than specialized technical depth.

8. Practical Implications

8.1 Implications for Hiring and HR: Securing Connectivity Intelligence to Bridge the
'Execution Gap'

Organizations must not mistake FDEs for merely 'planners who can code' or 'developers
who speak well." Practically, the FDE's position within the organization fills the structural
void between the 'Management Consultant' and the 'Solution Architect.'

Traditional management consultants define abstract business problems and strategies but

cannot intervene in the details of technical implementation. Solution architects design
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robust system infrastructures but show limitations in 'operational intervention' to optimize
the probabilistic outputs of Al models within the context of the field. The FDE fills
precisely this 'Execution Gap' between strategy and infrastructure.

Therefore, HR departments should prioritize 'Connectivity Intelligence' over siloed
expertise as a key hiring metric. The interview process should focus not simply on
optimizing algorithms or writing code, but on verifying the candidate's integrative
competency to understand business pain points and 'translate' them into workable

technical mechanisms to anchor them in the field.

8.2 Implications for Al Strategy
Leaders must recognize that purchasing high-performance GPUs or models is insufficient.
Investment should be focused on "Forward Deployment,” the mechanism design layer that

adapts these resources to the organization's unique "operating rhythm."

9. Limitations and Future Research

This study relies on a single-case design with an elite informant. While CPO Moon
represents a paradigmatic case with a unique bridging role and diverse domain
experience, future research should validate the SCOPE model across a broader range of
FDE practitioners in various industries. Furthermore, quantitative research could
empirically test the proposed "Tech-Industry Distance" hypothesis by measuring the impact

of FDE intervention on Al project success rates.

VI. Conclusion

This study advances a foundational understanding of Forward Deployment Engineering
(FDE) by conceptualizing it as a critical 'mechanism design' role for Al adoption in
modern organizations. Through an inductive analysis of the lived expertise of the
LUCASMETA CPO, this study derived five interconnected competency dimensions—
Structural Problem Definition (S), Contextual Intelligence (C), Organizational Alignment (O),
Pragmatic Technical Logic (P), and Execution Architecture (E)—that characterize how FDEs
transform ambiguous, deeply embedded domain challenges into deployable Al-based
mechanisms. These findings demonstrate that the work of an FDE extends far beyond
traditional engineering tasks. Rather than focusing solely on coding or model optimization,

the FDE constructs the organizational, cognitive, and technical mechanisms that enable Al
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systems to function in real-world environments. In other words, the FDE is the key agent

achieving the Joint Optimization of technical and social systems (Trist 1981).

The primary contribution of this study lies in bridging the gap between engineering,
management, and strategy literature by explicitly naming the FDE as a 'Mechanism
Designer.' Existing competency models often assume problem clarity, stakeholder
alignment, and stable workflows. However, the findings of this study challenge these
assumptions by showing that the context of Al adoption is characterized by ambiguity,
distributed expertise, and evolving constraints. The FDE addresses these challenges by
redefining problems, interpreting domain structures, aligning heterogeneous actors,
structuring decision logic, and designing execution architectures that reduce wuser
cognitive load. Furthermore, by positioning the FDE role within the historical lineage of
the Design Merchandiser (MD) and Field Application Engineer (FAE), this study empirically
verifies that the rise of the FDE is not a passing trend but a structural evolution of the

"intermediary expert" demanded by the complexities of the Al era.

Theoretically, the SCOPE model contributes to extending mechanism-oriented perspectives
such as SER-M and the Mechanism-Based View (MBV). While prior research has
emphasized what mechanisms are important for organizational performance, this study
illuminates who builds these mechanisms and Aow they do so in the context of Al. By
empirically grounding the mechanism construction process in the daily practice of the
FDE, this study reveals that creating functional Al systems is not merely algorithmic
engineering but fundamentally an act of 'organizational design.' This insight re-establishes
the FDE as a central actor for the institutionalization of Al capabilities within the firm.
Moreover, by positioning the SCOPE model as a dynamic capability development
mechanism at the Resource level within SER-M (Teece 2007), this study clarifies not only
who builds organizational mechanisms but also how such mechanism construction

constitutes a form of continuous resource reconfiguration essential for Al adoption.

Practically, this study provides organizations with a coherent model for identifying,
developing, and evaluating FDE talent. As Al adoption accelerates, companies increasingly
require talent capable of integrating domain workflows and Al capabilities in a way that is
operationally actionable and strategically aligned. The SCOPE model offers a basis for
designing hiring criteria, performance evaluations, team structures, and competency
development programs. This study reaffirms prior findings that Al project failures stem

less from algorithmic flaws than from a failure to adjust unrealistic expectations and a
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lack of execution mechanisms (Westenberger et al. 2022). By presenting a competency
framework that structurally addresses these failure factors, the SCOPE model lays a
practical foundation for companies to overcome non-technical constraints and convert
technical potential into tangible organizational performance. Therefore, organizations that
invest in developing FDE competencies will secure a more advantageous position to realize

the promised benefits of Al.

As with all qualitative research, this study is not without limitations. Relying on a single
elite informant with deep expertise provides rich conceptual insights but limits statistical
generalization. Future research should investigate FDE roles across diverse industries,
quantitatively validate the SCOPE model, and explore how FDEs collaborate with other
actors in Al deployment teams. Additionally, comparative studies based on organizational
scale, culture, and technological maturity would deepen the understanding of how

mechanism design competencies evolve in the field.

Notwithstanding these limitations, this study makes a timely and substantive contribution
to understanding how organizations bridge the gap between the potential of Al and its
realization. As Al becomes more deeply embedded in operating systems, the ability to
design mechanisms that align technology with human workflows, domain structures, and
organizational strategies will determine corporate success in the coming era of digital
transformation. By clarifying the competencies that enable such mechanism design, this
study provides both a theoretical and practical foundation for «cultivating the next

generation of strategic Al experts.
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Abstract

Forward Deployment Engineering as Mechanism Design:
Developing the SCOPE Model in the Al Era

Sunyul Moon* Dong Sung Cho**

As Artificial Intelligence (Al) transitions from experimental models to operational
infrastructure, bridging the gap between technological potential and real-world deployment
has emerged as a critical strategic challenge for organizations. This study establishes the
concept of Forward Deployment Engineering (FDE) as an essential tech-strategy hybrid role
for addressing this gap. Unlike traditional engineers, Forward Deployment Engineers operate
in ambiguous problem spaces, translating Al capabilities into organizational workflows.
Employing the Gioia Methodology, this study analyzed an in-depth case study of the Chief
Prompt Officer (CPO) at a leading Al design firm. The analysis identified five core
dimensions of FDE competency, crystallized as the SCOPE Model: Structural Problem
Definition (S), Contextual Intelligence (C), Organizational Alignment (O), Pragmatic Technical
Logic (P), and Execution Architecture (E).

This study makes a key theoretical contribution by defining the Forward Deployment
Engineer as a "Mechanism Designer' who bridges the socio-technical distance between Al
models and industry-specific realities. Extending the Mechanism-Based View (MBV) and the
SER-M model, it presents an evolutionary framework for the transition from deterministic
engineering to probabilistic Al orchestration. Furthermore, by positioning the SCOPE model
as a dynamic capability development mechanism at the Resource level within SER-M, this
study clarifies how mechanism construction constitutes a form of continuous resource
reconfiguration essential for Al adoption. Practically, the SCOPE Model provides
organizations with a foundational tool for identifying and cultivating the strategic talent
necessary for the successful institutionalization of Al
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: From Resource Acquisition to Competitive Advantage
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Abstract

This study analyzes how Yanolja, a late-mover platform company in the Korean travel
industry, has secured competitive advantage through technology-based strategies in the
context of digital transformation. Based on the SER-M (Subject-Environment-Resources—
Mechanism) framework, the study structures Yanolja's strategic actor capabilities, its
acquisition of technological resources and construction of execution mechanisms, and its
response strategies to external environmental changes, and interprets the process through
which resource combination and execution mechanisms lead to performance outcomes. In
addition, a SWOT analysis is employed to classify execution strategies into four strategic
types. The analysis indicatesthat the organic linkage between technological resources
acquisition and execution mechanisms may have played an important role in enabling the
late-mover platform to build competitive advantage. This study provides case-based
implications for the formulation of technology strategies and execution mechanisms for

late-moving entrants.

Keywords: Late-moverplatform strategy, Yanolja, SER-M, SWOT analysis, Technology-based

strategy, Resource-mechanism integration

Received: Jan. 19, 2026 Accepted: Mar. 9, 2026
* Leader, Nol Universe, lisa@nol-universe.com (First Author)
#* Professor, aSSIST University, Seoul, South Korea, ytmin@assist.ac.kr (Corresponding Author)

- 93 -


mailto:lisa@nol-universe.com

I. Introduction

1.1 Research background and purpose

Since the 1990s and up to 2024, Korea's travel industry has undergone rapid
transformation. The industry landscape has shifted from an analogue, offline-centered
structure to a digital, direct-to-consumer reservation structure, and this transition has
sharply divided competitive positions depending on how platform firms responded
strategically. While travel agencies such as HanaTour and Interpark led the market in the
1990s, the spread of the internet and mobile technologies from the mid-2000s and the
full-fledged digital transformation from the late 2010s have fundamentally reshaped the
industry. In the online travel service sector, or online travel agencies (OTAs), rapid
technological change and the capability to leverage resources have made the platformization
of business models a core source of corporate competitiveness.

In particular, as 89% of tourists now use online or mobile devices when traveling (Choi,
2023), and as OTA transaction volumes have come to overwhelm those of offline travel
agencies, the possession of digital capabilities has become a Kkeyfactor for corporate
sustainability. Against this backdrop, where the essence of market competition is shifting
toward technology-based capabilities, this study seeks to analyze how Yanolja, a late-mover,
has strengthened market positionthrough a differentiated technology-based
resource-combination strategy vis-a-vis incumbent players.

Building on the SER-M framework and the mechanism-based view (Mechanism-Based View,
MBV), this study examines how Yanolja’'s technology investments and resource-combination
strategies have been associated withits market entry and the formation of competitive
advantage. In particular, by examining how technology investment functions not merely as a
tool but as a mechanism that serves as a core resource for strategy execution, this study
aims to provide implications for the strategic design of late-mover platform firms.

1.2 Research method

This study conducts a case analysis focusing on Yanolja's construction and
commercialization of its property management system (PMS) and the sequence of Al-based
technology investments and resource-combination events. Specifically, it traces over time
keyperformance indicators such as transaction volume, monthly active users (MAU), and
user ratings before and after each major strategic action, and qualitatively and
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quantitatively analyzes how technology investments, through execution mechanisms, are
linked to performance outcomes. The study selects HanaTour and Interpark Tour, the
incumbent players in Korea's OTA business, as its primary comparative cases, and
interprets the effectiveness of late-mover platform strategies in a multidimensional manner
through competitor comparison, the SER-M model, and a review of the relevant literature.
While YeogiEottae, operated by GC Company, may also provide meaningful comparative
implications, it is not included as a formal comparative case in this study in order to
maintain analytical consistency and scope.

The structure of this thesis is as follows. Chapter 2 reviews the theoretical background of
the study, including the SER-M framework, technology-based strategies and the
mechanism-based view (MBV), late-moverstrategies, and SWOT analysis. Chapter 3 presents
the research design in detail, covering variable operationalization, hypothesis development,
and analytical methods. Chapter 4 systematically analyzes Yanolja's strategies through
SER-M analysis and SWOT analysis, and examines empirical patterns related to the main
hypotheses. Chapter 5 summarizes the research findings and discusses the limitations of the
study and directions for future research.

II. Theoretical Framework

2.1 SER-M Framework

The SER-M model is a framework proposed by Cho and Lee (1997) to understand
corporate, organizational, and national strategies and to explain performance. Going beyond
simple linear processes of strategy execution, this model explains the mechanism by which
three core elements, Subject, Environment, and Resources, interact dynamically. It focuses
on how Mechanism (M) operates, and has been applied as a tool for evaluating the
competitiveness of organizations or nations and for designing strategies and policies (Cho,
2006). In other words, SER-M identifies the constituent elements of a strategy model and
structures them as four core concepts.

First, S (Subject) refers to the actor that creates performance, such as a firm,
organization, or state. Second, E (Environment) encompasses external conditions
surrounding the subject, including markets, institutions, competition, and policy. Third, R
(Resources) denotes human, physical, financial, and intangible resources owned or
controlled by the subject. Fourth, M (Mechanism) indicates the way in which the subject
combines and utilizes resources and responds to the environment—through strategy,
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organizational systems, innovation, and so forth. From a mechanism-based perspective,
SER-M emphasizes the process through which the subject, environment, and resources
interact and mechanisms are formed, and how these mechanisms generate processes that
ultimately determine corporate performance. Depending on how the performance component
(P) is linked to the SER-M process, the framework can be classified as an SER-M-P-P type,
where performance is explicitly modeled as feeding back to the Subject, Environment,
andResources, or as an SER-M-P type, where mechanism and process are combined and
performance is treated in a more simplified form (Cho, 2006: Cho & Moon, 2022)

SER-M also considers the relative importance (weight) and sequence of each factor as
they interact over time. Because the order and sequence in which the subject, environment,
and resources are combined and activated vary by case, the patterns of SER-M differ
according to context. In this study, SER-M is used primarily as an interpretive lens to
examine, from a mechanism-based perspective, at which points in time and on which
elements Yanolja as a late-mover platform firm has focused in terms of technology
investments and resource-combination strategies.

2.2 Technology-based strategy and the mechanism-based view(MBV)

The mechanism-based view (MBV) argues that resources create competitive advantage
when they are combined with effective mechanisms (Cho, 2006: Cho & Lee, 1997). This
perspective emphasizes not only the possession of resources but also how they are
configured, and how specific mechanisms are designed and operated to exploit them. In
particular, within the SER-M framework, M (Mechanism) is conceptualized as the core axis
that links S (Subject), E (Environment), and R (Resources), and it plays a key role in
determining strategic choices, execution methods, and the allocation of resources (Cho &
Moon, 2022).

From a resource-based view, technology resources, when combined with mechanisms,
are transformed into an ultimate source of competitive advantage. Resources that are
valuable, rare, inimitable, and non-substitutable, often referred to as VRIN resources, are
especially emphasized because they are difficult to imitate or appropriate and thus become
the basis for sustained competitive advantage (Barney, 1991).

In a mechanism-based perspective, however, the key issue is how such resources are
actually transformed into competitive advantage through mechanisms. In the platform
industry, digital infrastructure, data, developer capabilities, and API-connection capabilities
represent technology resources whose replication and scaling are costly in the short run
but whose marginal costs decline as usage expands. These resources are characterized by
increasing returns, network effects, and high leverage. At the same time, the value of
technology resources is time-sensitive; when deployment is delayed, the firm may lose the
opportunity to pre-empt the market. For late-movers, this implies that the design of
mechanisms, including how quickly and in what sequence they deploy and combine
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technology resources, critically shapes their growth trajectories.

Within the MBV, technology resources are thus not valuable in isolation but when they
are combined with mechanisms that implement strategy and create new value (Teece, 2018).
Mechanisms that respond to environmental change by recombining resources into new
configurations, in other words by dynamically orchestrating technologies, platforms, and
data, become a central factor that differentiates firm performance. In this study, MBV is
applied to analyze how, within the SER-M framework, technology resources and mechanisms
have been strategically combined in Yanolja’'s platform business, and how this combination
has been linked to performance.

2.3 Late-mover strategy theory

Late-moverfirms are those that enter an existing market later than incumbents and
seek to participate in competition or secure market share through imitation, technological
catch-up, and entry into niche or emerging markets (Kim, 1997). Because they start from a
structurally disadvantaged position with respect to established market structures and
standard technologies, late-movers must overcome brand awareness gaps, customer loyalty,
and distribution disadvantages relative to incumbents. To do so, they are required to adopt
differentiated strategic choices.

In platform industries, late-movers compete directly with incumbents under conditions
different from those of traditional industries. Incumbents benefit from network effects and
the cumulative advantages of early entry. they enjoy strengthened positions as user
switching costs remain relatively high and the possibility of market re-entry exists. However,
late-movers can narrow these gaps by choosing technological paths that incumbents have
not fully exploited, by focusing on future market segments, and by leveraging technology
standards and migration strategies to build competitive advantage. In particular, strategic
investments in technology resources allow late-movers to reduce the performance gap with
incumbents, design differentiated mechanisms, and construct new bases of competition.

From the perspective of R (Resources), late-moverstrategies aim to narrow the
resource gap with incumbents by rapidly accumulating and deploying key resources through
technology development, acquisition, alliances, and other forms of strategic resource
mobilization. From the perspective of E (Environment), late-movers seek to capitalize on
changes in the external environment—such as regulatory shifts, technological discontinuities,
or demand shocks—to redesign industry structures in their favor. For late-moverplatform
firms, the core issue is how they secure and deploy technology resources and external
capital in a short time frame, and how they design mechanisms that enable them to
overcome path dependence and achieve leapfrogging. In this study, these theoretical insights
provide the basis for analyzing the process by which Yanolja secures resources and
combines them with mechanisms in competition with incumbents.
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2.4 SWOT analysis

SWOT analysis is a framework that comprehensively considers internal and external
factors in the process of strategy formulation and classifies them into a matrix of a firm’s
strengths, weaknesses, opportunities, and threats (Ghemawat, 2001; Helms & Nixon, 2010). It
is widely used to analyze corporate strategic direction, business portfolios, competitive
environments, and responses, and to systematically evaluate the strategic context that
underpins the execution of strategies.

In particular, for late-movers and technology-based start-ups, SWOT analysis is useful
for identifying how to convert weaknesses such as limited resources and market access into
opportunities posed by changes in the external environment. As a strategic framework, it
allows firms to interpret environmental shifts as opportunities rather than constraints and
to seek ways to leverage them (Dyson, 2004). By analyzing the interactions among
technological, market, organizational, and regulatory factors, SWOT analysis helps clarify the
logic and feasibility of strategy formulation and execution.

In this study, SWOT analysis is employed as a tool to systematically structure Yanolja's
strategy implementation. By mapping the firm’s actual strategic actions onto the four
quadrants of SWOT, the study aims to identify how Yanolja has linked its internal resources
and capabilities with external opportunities and threats in the process of securing
competitive advantage as a late-mover. In doing so, SWOT analysis is used not as a simple
descriptive tool but as an analytical framework that connects strategy content with
execution mechanisms.

2.5 Digital transformation of the Korean travel industry

Over the past three decades, the Korean travel industry has experienced significant
transformation in how travel information is searched, products are reserved, and mobility,
accommodation, and experiential services are consumed and shared. Since the 1990s, as
overseas travel liberalization expanded the outbound travel market, the industry moved
away from a context in which offline, in-person sales and paper-based ticket or passport
systems were common. In the 2000s, the spread of the internet and mobile channels
reshaped the distribution structure, and since the 2010s, smartphones, cloud, and data
technologies have driven the digitalization of travel and leisure services, accelerating the
expansion of OTA-centered distribution structures in the tourism industry (An & Han, 2024).

In particular, the diffusion of mobile devices and the high penetration of high-speed
networks have accelerated the expansion of digital touchpoints in travel, such as search,
comparison, reservation, and payment (An & Han, 2024). At the same time, the
sophistication of mobile and simple-payment infrastructure has reduced interaction costs
between tourists (demand) and suppliers (merchants), functioning as a key environmental
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driver. For example, as of 2024, offline payments by inbound tourists via KakaoPay
increased by approximately 14 times year-on-year (Korea Tourism Organization, 2024), and
foreign-user payments via ZeroPay also rose by roughly 9-10 times compared with the
previous year (Korea Easy Payment Promotion Agency, 2024). In parallel, real-time
translation, conversational chatbots, and intelligent functions such as AR/VR have been
reported to be increasingly integrated into tourism app/platform experiences (An & Han,
2024).

From the perspective of the SER-M framework, these environmental changes (E)
provide conditions under which technological and infrastructural changes can be captured
and recombined as resources (R), such as data, Al capabilities, payment networks, and
APlecosystems. As these resources combine with mechanisms (M)—including
two-sided-market platformization and automated interactions—value creation can be
interpreted as accelerating (Gu & Lee, 2013).

In sum, an MBV perspective suggests that competitive advantage in the Korean travel
industry may increasingly depend on whether firms can build and sustain VRIN-type
technological capabilities and mobilize them through effective execution mechanisms (Gu &
Lee, 2013; Barney, 1991: Cho, 2006). Building on this premise, the present study examines
how Yanolja, as a late-mover platform firm, has combined technology resources with
execution mechanisms over time, and how such combinations may be associated with shifts
in performance outcomes and competitive dynamics under digital transformation (Cho, 2006:
Cho & Lee, 1997).

IlI. Research Methodology

3.1 Research design

This study conducts a case analysis applying the SER-M framework to examine how
Yanolja, as a late-mover platform firm, has sought to secured competitive advantage
through technology-based strategies. The analysis period spans from the company's
founding in 2005 to 2024, during which the study traces major strategic turning points in
chronological order. To this end, it makes extensive use of primary and secondary sources,
including official and IR materials, press releases, industry analyst reports, trend and
estimate data (e.g., Similarweb and Mobile Index statistics), customer-satisfaction surveys,
and financial statements and disclosures from the Financial Supervisory Service's DART
system.

The research design has three key elements. First, the study chronologically organizes

the timing and content of major strategic events. Second, it compares changes in outcome
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indicators, including transaction volume and revenue, user activity, user ratings, and brand
awareness, around those events. Third, it interprets the relationships between strategic
events and performance in terms of combinations among the four elements of SER-M.

The case analysis focuses in particular on the following strategic transition points:
2011: Launch of the Yanolja mobile application
2015: Expansion of mobile booking services and strengthening of the online-to-offline (020)
platform
2017: Introduction of a PMS platform and cloud-based services
2019: Acquisition of leading domestic PMS service providers
2021: Acquisition of the Al company Dable and capital injection from SoftBank Vision Fund
2022: Launch of global SaaS solutions and acquisitions such as GGT and Interpark Tour
and Ticket business
2023: Advancement of Al- and data-driven services and expansion of global infrastructure
2024: Enhancement of Al-centric hyper-personalized services and super-app functions

In addition, HanaTour and Interpark Tour, leading incumbents in Korea's travel
business over the same period, are used as auxiliary benchmarks to compare how Yanolja's

performance trajectory and strategic characteristics differ from those of incumbent firms.

3.2 Research model and variable operationalization

This study does not adopt a survey- or experiment-based quantitative design. Instead,
it interprets relationships among variables through qualitative case analysis and
SER-M-based time-series pattern matching. The analytical scheme is structured along three
axes: independent variables (IV), process(mechanism) variables (M), and dependent variables
(DV).

The independent variable is Yanolja's technology-based resource-combination strategy
as a late-moverplatform firm. The process mechanism variable (M) represents the
organizational and operational mechanisms through which this independent variable is
translated into actual performance outcomes. The dependent variables (DV) are performance
indicators such as transaction volume and revenue, user activity, user ratings, and brand
awareness.

These three axes are mapped onto the four elements of SER-M as follows. First, S
(Subject) refers to the Yanolja as the late-mover platform firm, as well as the incumbent
benchmark firms HanaTour and Interpark Tour. Second, E (Environment) encompasses
external factors such as the digital transformation of the Korean travel industry, OTA
competition, and the COVID-19 pandemic. Third, R (Resources) denotes strategic resources
including PMS, data, Al capabilities, capital, and brand assets. Fourth, M (Mechanism) refers
to strategic and operational mechanisms that connect resources and environment, such as
personalization systems and portfolio reconfiguration
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3.2.1. Independent Variables

The independent variables represent Yanolja's core technology-based strategic choices
as a late-mover, corresponding to the resource (R) and mechanism (M) dimensions identified
in the SER-M analysis in Chapter 4. They are defined as three axes as follows.

First, IV1: PMS adoption and cloud-based commercialization (H1) captures Yanolja's
investments in property management systems, including the acquisition and integration of
domestic and overseas PMS providers and the migration of their systems to the cloud. 1V1
represents the firm’'s strategy to rebuild lodging and leisure operating infrastructure on a
cloud basis and to internalize PMS as a core technological asset (R). Within the SER-M
perspective, IV1 is interpreted as a resource-focused strategy that, when combined with the
internal system-integration and operational-efficiency mechanism (M1), is expected to
influence performance indicators such as transaction volume and revenue (DV1).

Second, IV2: User-centric technology investment (H2) denotes selective investments in
user-interface (UI) and user-experience (UX)improvements, 020 connection functions, and
personalization technologies across the entire search and booking journey. By enhancing
ease of use, response speed, and the provision of personalized information and products,
this variable is expected to influence changes in user activity (DV2, MAU) and user
evaluations (DV3, satisfaction and app ratings). From the SER-M perspective, IV2 is defined
as an independent variable that reinforces user-data-driven learning and personalization
mechanisms (M2).

Third, IV3: technology-based service and portfolio expansion (H3) refers to Yanolja's
strategy of expanding its service portfolio through technology-based services and related
investments and acquisitions in PMS, Al, data, and OTA platforms, including the travel and
ticket businesses carved out from Interpark, as well as companies such as Garam, SeeReal,
eZee Technosys, and Dable. This variable is intended to capture how the firm responds to
environmental changes by broadening the scope of its resources and reconfiguring its
service portfolio, and how such expansion may be associated with changes in performance
indicators (DV1, DV2, DV3).

3.2.2. Process (Mechanism) Variables

The process (mechanism) variables represent the mechanisms through which the
independent variables are translated into performance outcomes (DV). In this study, they
are specified as follows.

First, M1 denotes the internal system-integration and operational-efficiency mechanism
(coordination). It encompasses the integration and linkage of major systems, including the
cloud-based PMS, across internal and external interfaces, as well as the standardization and
automation of operating processes such as product management, reservation, and
settlement. From a SER-M perspective, M1 is a mechanism that coordinates dispersed
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resources (R) into a unified operating system and, in combination with IV1, is expected to
influence performance indicators such as transaction volume and revenue (DV1)

Second, M2 refers to user-behavior-based data analysis and personalization
mechanism. It is centered onpersonalized recommendation systems, review and rating
functions, and Al-driven hyper-personalized services that utilize user-behavior data, visit
histories, click streams, and conversion patterns. Through real-time prediction,
recommendation, ranking, and product exposure, M2 repeatedly optimizes user experience.
This mechanism is expected to mediatedAl-based, hyper-personalized services and
super-app functions and performance changes such as increases in MAU (DV2), app
convenience, product variety, user ratings, and brand indicators (DV3).

Third, M3 represents technology-asset—based investment and acquisition mechanism. It
captures Yanolja's large-scale investments and acquisitions that leverage technology assets
such as PMS, data, and Al capabilities to expand into adjacent categories and regions.
Concretely, it includes selective decisions on which technology assets and businesses to
acquire or invest in, as well as the subsequent integration and portfolio reconfiguration.
From the SER-M perspective, M3 is interpreted as a selection mechanism that determines
the direction of resource (R) expansion and portfolio restructuring, and that indirectly
affects the scope of transaction volume and revenue growth (DV1) and category and
geographic expansion (DV2, DV3).

3.2.3. Dependent Variables

The dependent variables indicate the observable outcomes of Yanolja's late-mover
strategy and show what kinds of performance were observed over the analysis period.
Within the SER-M framework, they serve as indicators for assessing changes in strategic
outcomes and are defined in three categories as follows.

First, DVI1: Growth in transaction volume and revenuecaptures annual transaction
volume, revenue, and their changes over the analysis period, including the relative gap and
changes compared with incumbents such as HanaTour and Interpark Tour.

Second, DV2: User activityis measured primarily through monthly active users (MAU).
In this study, DV2 is derived from public statistics and estimates and, where necessary,
supplemented by benchmark figures and other proxy indicators provided by the same
sources. It is used to examine the trajectory and level of MAU growth as well as differences
in the slope and magnitude of change relative to competitors.

Third, DV3: User evaluation and perceptionrefers to users evaluative responses,
including user satisfaction, app ratings, and brand-related performance. This study draws
mainly on the Korea Consumer Agency's user-satisfaction surveys and Google Play
app-rating data to compare indicators such as overall satisfaction, app convenience,
product variety, and brand perception, and to analyze how Yanolja's user evaluations and
brand image have changed over time relative to rival platforms.
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The operational definitions, measurement indicators, SER-M classifications, and linkages
to hypotheses for each variable are summarized in Table 1.

<Table 1> Variable Framework and Operationalization

Variable Variable Definition Operationalization SER-M Hypothesis
Type Name Classification
Independent V1 Cloud-based PMS Hotel operation automation R H1
adoption real-time room/reservation/customer data (resources)
and Commercialization integrated management
Global SaaS expansion
I\ User-centric Technology Ul and UX improvement R H2
Investment Review, UGC, customer behavior data analysis
Al based personalized recommendations
CS automation
v3 Technology-based service Service portfolio expansion through M&A of R H3
portfolio Expansion PMS(domestic/international), Al company,
outbound OTA platforms
Process M1 Internal System PMS-OTA-accounting system interoperation M H1, H3
Integration and RPA-AI driven task automation (Coordination
Operational Efficiency Inventory synchronization /settlement )
automation
SLA standards establishment
M2 User behavior-based Data Customer behavior data analysis Dwell time, M H2
Analysis and recommendation, revisit prediction (Learning)
Personalization Recommendation system
Personalized marketing
M3 Technology Softbank Vision Fund 2 trillion KRW M HI1, H3
Resource-based investment attraction (Selection)
Investment Attraction and Sequential M&A, investee selection process
M&A Investment expansion through PMS, Al, travel
solution companies
Dependent DV1 Transaction Volume performance
and Revenue
DV2 User Engagement (MAU) performance
DV3 User Satisfaction performance

and Perception

3.3. Hypotheses

Based on the variable structure (IV-M-DV) and the SER-M framework presented above,
this study establishes the following three hypotheses to examine how late-mover platform
firms’ technology-based resource-combination strategies affect performance.

Hypothesis 1 (H1)posits that the adoption and commercialization of a cloud-based PMS
will have a positive effect on the growth of transaction volume and revenue (DV1). Yanolja
has secured technology resources (R) by acquiring domestic and overseas PMS providers
and by integrating and migrating their systems to the cloud. The hypothesis assumes that,
by combining these resources with an internal system-integration and operational-efficiency
mechanism (M1), they will, with a certain time lag, be linked to growth in transaction
volume and revenue, that is, to financial performance (DV1) (Platum, 2021, 2024).
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Hypothesis 2 (H2) states that user-centric technology investments (IV2) will have a
positive effect on user activity, such as MAU (DV2), and on user evaluations (DV3). Yanolja
has invested in functions such as personalized recommendation, targeted advertising and
promotion, and related product exposure based on user-behavior data. These investments
(IV2) are expected to strengthen mechanism M2, that is, the user-data-driven learning and
personalization mechanism that reflects user behavior through reviews, "wish/like" actions,
and clicks. The hypothesis assumes that such a mechanism will repeatedly adjust and
optimize user experience on the platform, thereby leading to improvements in MAU trends
(DV2) and in user evaluations (DV3).

Hypothesis 3 (H3) proposes that technology-asset—based investment and M&A strategies
(IV3) will have a positive effect on the growth of transaction volume and revenue (DV1) and
on Yanolja's relative position in terms of user-related performance indicators (DV2, DV3).
Specifically, this hypothesis views PMS, data, and Al capabilities as core technology assets,
and includes as part of IV3 Yanolja’'s long-term portfolio reconfiguration—such as attracting
external capital and making strategic investments and acquisitions in companies like
HotelNow, Garam, eZee Technosys, DailyHotel, Dable and Interpark in the travel industry.
The mechanism M3—technology-asset-based investment, maintenance, and M&A—is assumed
to determine how these funds and resources are allocated and redeployed (KB Securities,
2022 Platum, 2024). This mechanism is expected to bring about changes in the business
portfolio and market positioning, accompanied by growth in transaction volume and revenue
(DV1), increases in monthly active users (DV2), and changes in user evaluations and
perceptions (DV3).

Each hypothesis focuses on the relationships between independent variables (IV1-IV3)
and dependent variables (DV1-DV3), while the process variables (M1-M3) serve as criteria
for interpreting the mechanisms of coordination, learning, and selection through which
those relationships actually operate.

Rather than statistically testing these hypotheses through a formal quantitative model,
this study examines whether they are qualitatively supported by SER-M- and SWOT-based
case analysis, time-series comparison, and comparative case analysis of HanaTour and
Interpark Tour.

3.4. Analytical approach

Instead of employing quantitative techniques such as surveys or structural equation
modeling, this study adopts a qualitative case-study approach that combines the SER-M
framework with SWOT analysis and comparative case analysis. Concretely, it first organizes
Yanolja's major strategic events and performance indicators, namely transaction volume and
revenue (DV1), MAU (DV2), and user evaluation (DV3), on a timeline. It then interprets the
emerging patterns from an SER-M perspective, structures strategic implications using the
SWOT framework, and compares Yanolja’'s trajectory with those of the incumbent leaders
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HanaTour and Interpark Tour in order to characterize the distinctive features of
late-moverplatform strategy. Finally, it presents the criteria and limitations for securing
validity and reliability within this qualitative case-study design.

3.4.1. SER-M-based analytical framework and time-series pattern matching

First, Yanolja’'s growth path is structured using the four elements of the SER-M
framework: Subject, Environment, Resources, and Mechanism. The Subject (S) is the
late-moverplatform firm Yanolja, with HanaTour and Interpark Tour included as auxiliary
comparison cases. The Environment (E) comprises changes in the Korean travel industry,
such as digital transformation, intensifying OTA competition, and the COVID-19 pandemic.
Resources (R) refer to cloud-based PMS, data, Al capabilities, capital (funding), andbrand
assets. Mechanisms (M) are divided, as defined earlier, into M1 (internal system integration
and operational efficiency), M2 (user-data-driven learning and personalization), and M3
(technology-asset-based investment, maintenance, and M&A). This SER-M structure serves
as the baseline analytical framework for the subsequent time-series pattern matching
between strategic events and performance indicators.

The analysis begins by chronologically listing Yanolja's key strategic events. Using
major turning points, such as the introduction and commercialization of PMS, cloud
migration of PMS, acquisition of Al firms, large-scale funding rounds, and the acquisitions
of Interpark, as reference points, the study arranges transaction volume and revenue (DV1),
MAU (DV2), and user evaluation indicators (DV3) in time-series form to the extent that data
are available. The focus is less on absolute levels than on the direction of change, such as
increase, plateau, or decline, and on the widening or narrowing of gaps relative to
competitors. In this step, the study conducts time-series pattern matching by visually and
logically aligning changes in DV1-DV3 with the timing of major strategic events.

Next, each strategic event is mapped onto the SER-M elements. For example, the
introduction and commercialization of PMS are interpreted as securing resources (R) and
strengthening M1, the mechanism of internal system integration and operational efficiency.
The acquisition of Al firms and the enhancement of personalized recommendation functions
are viewed as strengthening R (data and Al capabilities) and M2, the mechanism of
user-data-driven learning and personalization. Expansion into new categories and overseas
markets through content investments and acquisitions of related entities and other content
or service providers is interpreted as the operation of M3, the mechanism of
technology-asset-based investment and M&A.

Finally, the study compares how changes in SER-M elements associated with each
strategic event align with the time-series patterns of DV1-DV3. If, at a given point in time,
strengthening of MI1-M3 is observed in connection with events related to IV1-IV3, and
directional changes appear in transaction volume and revenue, MAU, and user evaluations
before and after that point, the pattern is interpreted as broadly consistent with the IV-M-
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DV pathways hypothesized in H1-H3. When the movements of strategic events and
performance indicators are misaligned, the analysis considers environmental (E) factors or
constraints on resources and mechanisms as potential explanations.

3.4.2. SWOT analysisas a complementary framework

Whereas SER-M analysis reveals the temporal structure of how strategies and
resources are combined, SWOT analysis functions as a complementary tool that summarizes
these findings from a more static perspective of strategic positioning (Dyson, 2004; Helms &
Nixon, 2010). In explaining Yanolja's strategy, strengths and weaknesses are primarily
derived from resources (R) and mechanisms (M), while opportunities and threats stem from
the environment (E). For example, PMS, data and Al capabilities, rapid execution, and
platform UX can be classified as strengths, whereas late-mover brand recognition and
content and partner shortages in certain categories can be classified as weaknesses.
Recovery of travel demand and acceleration of digital transformation can be treated as
opportunities, while competition from global OTAs and incumbent travel agencies, regulatory
risks, and exogenous shocks can be treated as threats (Dyson, 2004; Helms & Nixon, 2010)

In this study, SWOT is not treated as a separate, parallel theoretical framework to
SER-M but rather as a matrix that reorganizes elements derived from SER-M analysis into
strategic implications (Dyson, 2004; Helms & Nixon, 2010). Using the SWOT matrix, Yanolja's
strategies cab be classified into SO, ST, WO, and WT types, and the analysis examines
which combinations of SER-M elements, especially specific resources and mechanisms,
appear to each type.

3.4.3. Selection of comparative cases

Because it is difficult to separate and interpret the effects of exogenous shocks such as
the pandemic using Yanolja's case alone, this study selects HanaTour and Interpark Tour as
comparative cases when analyzing Yanolja’'s technology-based strategy, since both are
traditional leaders in the travel industry. The three firms share the same industry and
similar customer bases and experienced similar external shocks during the same period; in
this sense, they share a common environment (E). Nevertheless, they differ in their chosen
strategies and in how they configure resources and mechanisms. By examining differences
in DV1 (transaction volume and revenue), DV2 (MAU), and DV3 (user evaluations), the
studyseeks to comparatively characterize the strategic features of channel-centered
incumbents and late-movers whose businesses are centered on platforms and software. At
the same time, because the level of data disclosure and business scope differs across firms,
the analysis is positioned as a qualitative comparison focusing on directional tendencies
rather than a fully standardized quantitative comparison.

HanaTour, founded in 1993, grew rapidly as a wholesale overseas travel agency based
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on a network-driven B2B model, achieving annual sales of more than 4 million travelers
and establishing itself as a leading operator. However, the firm faced structural challenges
due to delayed digital transformation and a heavy dependence on its offline- and
B2B-centered model, and these were exacerbated by the COVID-19 pandemic, which severely
disrupted overseas travel demand (Kim, 2021: Jeon et al., 2021: An & Han, 2024:. Yanolja,
2024).

Interpark, which started as an online retail company in 1996 handling general shopping
and books, later entered the travel business. Its Tour division became one of the first in
Korea to offer online booking services for airfares and accommodation and grew into one of
the leading OTA players in airfares, packages, and related services. However, because
technology investments in the travel services division were relatively low and fragmented,
while investment priorities were concentrated on other divisions such as the shopping, the
travel services division lagged behind in the sophistication of its technology and operations
mechanisms, and the pandemic further eroded profitability in the travel and airfare
businesses. In 2021, the Interpark Tour and Interpark Ticket businesses were acquired and
reorganized, and their identity as standalone incumbent OTA operators was effectively
diluted as they were repositioned within a broader platform portfolio (Wowtale, 2021).

By contrast, Yanolja, which began as a budget lodging platform in 2005, advanced into
a full-scale platform model by acquiring PMS providers and investing in platform and
software capabilities. Through rapid technology investments, cloud migration, Al company
acquisitions, and large-scale funding rounds, Yanolja pursued a strategy of digital
transformation at the firm-wide level (Platum, 2021; Chosun Biz, 2021; Choi, 2023). Within
this context, the study positions HanaTour and Interpark as comparative cases to examine
how a late-mover platform firm has recombined technology resources and how this has
translated into competitive advantage under digital transformation.

Thecomparative case analysis does not aim at an exhaustive evaluation of current
performance levels but at assessing relative trajectories under similar environmental
conditions. Using the SER-M combination and the IV-M-DV structure as a common frame,
the study compares how the three firms differ in terms of strategic events and the resultant
changes in DV1-DV3, drawing on published performance data and other materials. While
YeogiEottae, may also provide meaningful comparative implications as an app-specialized
OTA competitor, it is not included as a formal comparative case in this study in order to
maintain analytical consistency and scope. Accordingly, a fuller comparative analysis
including app-specialized OTA competitors is left for future research.

3.4.4. Ensuring validity and reliability

Finally, this study clarifies the criteria for securing the validity and reliability of the
qualitative case research design, which does not rely on formal statistical inference or
estimation.
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First, it minimizes single-source bias by triangulating data from multiple types of
secondary materials, including DART filings, IR presentations, analyst reports, press articles,
and user-satisfaction surveys from the Korea Consumer Agency. By checking whether
specific events or patterns appear consistently across sources, the study seeks to enhances
the credibility of the case narrative and avoids interpretations that depend excessively on
any single dataset.

Second, it reduces subjective interpretation by grounding the analysis in predefined
theoretical frameworks. The SER-M model, the IV-M-DV structure, and the SWOT
framework are presented in advance as the main analytical lenses, and all case descriptions
are interpreted within these lenses. In addition, the directions of the hypotheses (H1-H3) are
clearly specified, which helps avoid ex post rationalization and arbitrary explanation, and
reduces the risk that the cases are selected to fit the theory rather than vice versa. Where
relevant, the analysis also notes patterns that are inconsistent with, or difficult to explain
by, the hypotheses.

Third, it maintains consistency in indicator selection. The dependent variables focus on
transaction volume and revenue (DV1), MAU (DV2), and user evaluations (DV3), and the
analysis uses indicators that can be defined as similarly as possible across firms in terms
of time, unit of analysis, and measurement approach. Additional metrics such as revisit
frequency and in-app usage time, and app-store indicators that are not consistently
available across firms and periods, are excluded to reduce confusion arising from indicator
selection. Where indicator availability differs, the study explicitly notes such limitations and
avoids over-interpretation based on incomparable metrics.

Fourth, it transparently acknowledges the limits of qualitative, case-based inference.
Given limited access.to firm-level internal data and large-scale panel datasets, the study
does not claim universal generalizability or precise causal estimation. Rather, it aims to
present an empirically grounded and theoretically informed exploratory account of how
technology-based resource-combination strategies of a late-mover platform firm may shape
competitive advantage under digital transformation. This approach can serve as a basis for
future research to supplement the findings with additional data or to test the patterns
identified here using statistical models.
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IV. Yanolja's Strategy

4.1. SER-M Analysis

4.1.1. Subject (S) Analysis

Yanolja began in 2005 as a lodging and reservation platform and, despite being a
late-mover, has gained a competitiveedge as a technology-driven platform company by
executing strategies with speed and agility. In the 2010s, it moved away from a function-
and department-oriented, hierarchical structure to an IT development-centered organization,
reducing layers between departments and creating a project-based structure that enabled
real-time, cross-functional collaboration. In particular, the company operated a Product
Owner (PO) structure for each major service such as PMS, OTA, leisure, ticketing, and
membership, and introduced an internal system that allowed rapid planning, testing, and
release cycles (Yanolja, 2021; Yanolja, 2022). This organizational redesign created the basis
for Yanolja to develop PMS, commercialize it within roughly two years, and to pursue major
initiatives such as the acquisition of the Al firm Dable and the acquisitions of the Interpark
Tour and Interpark Ticket businesses (Yanolja, 2022).

In contrast, HanaTour has long maintained a traditional hierarchical organizational
structure and a seniority-based organizational culture. Its digital strategy was primarily
executed through separate project-based units or external contractors, and this structure
limited the execution authority of in-house staff responsible for digital initiatives (Kim,
2021). Interpark had early experience in building online travel services, but its tour division
did not secure a strategically independent position within the overall organization. This
suggeststhat, compared with other divisions such as shopping and books, the travel
business was assigned lower technological and organizational priority, and as a result the
focus of strategic execution in the travel segment became relatively limited (Wowtale, 2021).

Taken together, the evidence above from Yanolja's case shows that the execution
capabilities of the focal subject can be more important than the mere possession of
technology resources. From a SER-M perspective, the feasibility of a technology strategy
depends not only on whether such resources have been secured, but also on who combines
and operates them, and how, and this offersa representative illustration of the role of the
Subject in the SER-M model.
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4.1.2. Environment (E) Analysis

Since the late 2000s, the Korean travel industryhas been reshaped by external
environmental shifts such as the spread of OTAs, accelerated digital transformation, the
entrenchment of smartphone-based consumption, and rising demand for leisure and
independent travel. In particular, the COVID-19 pandemic exposed the structural limitations
of traditional offline travel agencies, while creating new opportunities for technology-based
platform companies (Kim, 2021: Jeon et al., 2021: An & Han, 2024: Market Insight, 2025).

Yanolja responded proactively to these environmental shifts through a
technology-centered strategy that included cloud migration of its PMS, automation of
reservation and payment systems, and mobile-first Ul and UXenhancements. Even during
the pandemic, it focused on small and mid-sized lodging and domestic travel demand while
actively expanding its portfolio into leisure and activity bookings, ticketing, and overseas
markets, thereby continuing to adapt to the changing environment (News Tomato, 2023:
Forbes Korea, 2023: Byline Network, 2024).

HanaTour, in contrast, had long relied on a B2B distribution model centered on
outbound package tours and remained relatively passive toward digital transformation. This
made the company highly wvulnerable to the direct shock of the pandemic, as the
suddencollapse of outbound travel demand severely affected its core business. Interpark was
similarly affected. Although it operated an OTA and various e-commerce categories, the
company's travel business was positioned as one of several domains rather than as a
central strategic focus. As a result, its capacity to respond swiftly and selectively to the
pandemic-induced demand shock in travel was constrained (HanaTour, 2024: Meritz
Securities, 2014: Market Insight, 2025).

4.1.3. Resource (R) Analysis

For a technology-driven strategy to translate into outcomes, it is crucial to internalize
and control the core resources that enable strategic execution. Yanolja, as a late-mover,
not only platformized its asset and operating structure but also developed and
operationalized key technology resources and built a structure that allowed these resources
to be combined and commercialized as mechanisms.

First, Yanolja’'s PMS platform, developed in-house and further strengthened through
the acquisition and integration of major domestic and overseas PMS providers, constitutes a
core technology asset. Designed so that small- and mid-sized lodging properties can manage
reservations, inventory, and settlement in an integrated way within a cloud environment, the
system can be flexibly linked via APIs. It connects not only to Yanolja's own OTA platform
but also to global platforms such as Agoda and Booking.com (Yanolja, 2022). Through this,
Yanolja has moved beyond simple OTA intermediation by offering its operating
infrastructure as a SaaS solution and strengthening its B2B business capabilities.
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Second, Yanolja secured Al- and data-driven resources by acquiring the user-behavior
and content recommendation company Dable in 2021 (Chosun Biz, 2021). This enabled the
construction of a structure in which personalized recommendation, targeted advertising, and
automated application of promotional content can be embedded into reservation processes.
In other words, it goes beyond the mere accumulation of technology assets, functioning as
a core resource by embedding data-driven marketing capabilities within the organization.

Third, Yanolja configured its reservation, payment, and settlement systems as an
API-based integrated architecture. By linking these functions through APIs, it lowered
switching barriers between services and realized automation of product distribution.
Inparticular, integrating back-end processes such as settlement, cancellation handling, and
CS processing into a coherent system has been regarded as a key differentiator from
competing OTAs (Yanolja, 2022).

Finally, Yanolja's workforce composition is heavily technology-oriented. As of 2022,
approximately 40% of total employees were engaged in development, data, and
automation-related roles, and major projects are designed and operated by internal POs and
in-house development teams (Yanolja, 2023).

By contrast, HanaTour relied on outsourcing and external solutions rather than
internalizing core technology assets. Its PMS and reservation systems were also operated
only at a limited, fragmented level, and no integrated automated system was in place.
Employees in development roles accounted for only about 10-15% of total staff and were
largely confined to system maintenance, so technology assets could not function as a
strategic core (Kim, 2021: HanaTour, 2025). Interpark introduced travel reservation systems
early, but the priority of technology investment was concentrated in other divisions such as
shopping, which limited the independent internalization of technology specific to the travel
service. Although its reservation systems operated stably, Interpark did not secure advanced
technology assets built through continuous development investment in user data—based
analytics, Al recommendation, and automation (Wowtale, 2021).

As a result, Yanolja’'s degree of technology-asset internalization and the extent to
which it converted these into execution mechanisms clearly differed from that of its
incumbent competitors. This difference in resource structure served as a key basis for
Yanolja to secure structural advantages in platform competition.

4.1.4. SER-M Mechanism (M) Analysis

Building on the preceding discussion, this study interprets Yanolja's strategy as that of
a late-moverplatform subject which, within a digitally transforming environment, focuses on
what technology-based resources it secures and through which mechanisms it converts
them into performance, in ways that differentiate it from incumbent leaders such as
HanaTour and Interpark Tour (KB Securities, 2022: Forbes Korea, 2023; The Hankyung,
2024). From a SER-M perspective, mechanisms (M) are not merely the final stage of strategy
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execution, but the operating principles that adjust and reconfigure how the subject (S)
combines and deploys resources (R) (KB Securities, 2022). In Yanolja’'s case, these
mechanisms are concretized as MI, internal system integration and operational efficiency:;
M2, user-data-driven learning and personalization; and M3, technology-asset-based capital
raising and M&A (Kim, 2023; Platum, 2024).

First, M1 is the mechanism of internal system integration and operational efficiency.
Centered on a cloud-based PMS, Yanolja has upgraded its technology infrastructure so that
reservations, inventory, and settlement for various lodging and leisure productdomains can
be processed on a single platform. This has integrated workflows that were previously
fragmented across individual channels and partners and automated many repetitive
operational tasks, thereby creating a basis for handling a larger volume of transactions with
the same level of staff and cost (Megazone Soft, 2023; KB Securities, 2022: The Hankyung,
2024). In SER-M terms, M1 functions as a coordination mechanism that links PMS and
platform technologies, as resources (R), to efficiency gains in day-to-day operations.

Second, M2 is a user-data-driven learning and personalization mechanism. On the
platform, Yanolja uses behavioral data accumulated from reservations, payments, and
reviews to repeatedly adjust the in-service search and booking journey through functions
such as personalized recommendation, prediction of interest segments, retargeting, exposure
of items of interest, and review-based refinement of exposure logic. By learning each user’s
preferences and responses, this process fine-tunes the UX so that more appropriate product
prices and promotions are presented and drop-off in the exploration stage is reduced. In
SER-M terms, M2 converts data and Al capabilities, as resources (R), into a learning
mechanism that segments and optimizes user experience, thereby can indirectly
influenceindicators such as MAU-based user activity and user evaluations (Yanolja, 2024a:
News Space, 2025).

Third, M3 is a technology-asset-based capital-raising and M&A mechanism. After
accumulating technology and platform assets such as its cloud-based PMS, Al capabilities,
and platform user base, Yanolja has used these as a basis for business expansion and
capital procurement, attracting large-scale investments and choosing to acquire related
companies. These choices can be seen not merely as financial decisions, but a strategic
mechanism for selecting which technologies and platforms to treat as core resources,
reconfiguring the portfolio, and expanding toward a digital platform-centered structure. In
SER-M terms, M3 changes the scope and structure of resources (R) by raising investment
on the basis of technology assets and pursuing M&A, and as a result, it can readjusts the
range and intensity with which M1 and M2 operate (KB Securities, 2022: Platum, 2024; The
Hankyung, 2024).

In summary, Yanolja's mechanisms are not limited to individual services or
organizational wunits, but function across the entire platform structure to link user
experience, technology assets, and business portfolio decisions. From a SER-M standpoint,
the interaction between R (resources) and M (mechanisms) can help explain how Yanolja, as
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a late-mover platform firm, may have been able to redesign its structure and secure
competitive advantage in the Korean travel industry. Figure 1 schematically summarizes this
SER-M-P structure and illustrates how these elements are linked to performance outcomes.

[Figure 1] SER-M-P structure and performance linkage model for Yanolja as a late-moverplatform
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Source: Adapted from Cho (2018), restructured for the Yanolja case

4.1.5. Performance Analysis

This section examines how Yanolja's technology-based strategies have affected business
performance, focusing on the three hypotheses proposed in this study. The analysis is
based on the SER-M framework, particularly on how resources (R) are combined with
mechanisms (M), and uses transaction volume, revenue, MAU, and user evaluations as the
main performance indicators. These performance indicators are assessed by comparing
levels before and after each major technology strategy was implemented, and by indirectly
estimating effects through comparison with competitors such as HanaTour and Interpark
Tour.

Hypothesis 1. Cloud-based PMS adoption and commercialization have a positive effect on
growth in transaction volume and revenue.

Hypothesis H1 proposes that the adoption and commercialization of a cloud-based PMS,
through the operational-efficiency mechanism M1, are associated with positive growth in
Yanolja's transaction volume and revenue. This relationship is suggested by the temporal
alignment between key milestones in technology-based business development and observed
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trends in transaction volume (Byline Network, 2025; Maeil Business Newspaper, 2024).

Yanolja internally developed and introduced a PMS platform and cloud technology in
2017, laying a foundation for internalizing a technology-based infrastructure and expanding
its business. In the same year, the company’s transaction volume exceeded approximately
KRW 1 trillion (Maeil Business Newspaper, 2024). In 2019, Yanolja launched its proprietary Y
FLUX PMS together with Y FLUX Kiosks that support self check-in, and it expanded its PMS
platform business by acquiring leading domestic and overseas PMS providers (Platum, 2021:
Energy EconomyNews, 2024). As the firm expanded global reservations and began to scale
its overseas business in earnest, its transaction volume increased to around KRW 4 trillion
(Wowtale, 2025).

Beyond operational efficiency, this technology base appears to have supported a shift
in Yanolja's transaction structure from an OTA-centered model toward B2B lodging
operation services. Between 2020 and 2022, when overseas travel OTA services of
domesticincumbents such as HanaTour and Interpark Tour stagnated due to the COVID-19
pandemic, Yanolja continued to expand transactions alongside the scaling of its global SaaS
infrastructure and the advancement of its Al platform (Byline Network, 2025: Energy
Economy News, 2024). As of 2024, the company’'s global integrated transaction volume
reached approximately KRW 27 trillion, a year-on-year increase of 186 percent (Wowtale,
2025). A substantial share of this volume has been reported to originate from indirect
bookings mediated through PMS and channel-manager integrations (Byline Network, 2025).
Taken together, these patterns suggest that PMS may have functioned not only as an
internal operational tool but also as a strategic resource associated with the development of
new profit structures (Energy Economy News, 2024).

As summarized in Table 2, Yanolja's annual transaction volume over 2015-2024 rises
sharply after the internal development of a cloud-based PMS in 2017, followed by PMS
expansion in 2019, large-scale capital inflows in 2021, and the global expansion of SaaS and
related infrastructure between 2022 and 2024. This sequence suggests that PMS- and
SaaS-related technological and business milestones are closely aligned with the steep growth
of transaction volume (DV1).
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<Table 2> Yanolja transaction volume trends (global integrated transaction volume basis)

Year Yanolja’s Key Technology/Business Milestones Transaction Volume Rzevem;e Notes
KRW
2015 Mobile reservation service expanded to leisure/travel 30 billion 20 billion
10 billion KRW investment secured
2016 Acquired HotelNow, evolved into comprehensive booking App 300 billion 68 billion
Launched consecutive -night stay service
2017 PMS platform/clould technology adoption 1 trillion 101
20 billion KRW investment secured billion
2019 Acquired leading domestic/international PMS services 4 trillion 300
Acquired Daily Hotel, expanded premium hotel reservation billion

Full-scale globalization of business
2021 SoftBank Vision Fund 2 trillion KRW investment secured 6 trillion 375

Acquired Al-based content recommendation company, Dable billion
Cloud PMS expansion
Acquired Interpark, subsidiary integration

Pandemic recovery strategy

2022 Global SaaS and super app launch 9 trillion 605
billion

2023 Al/data-driven service advancement 14.5 trillion 767
Global infrastructure expansion (entered 28 countries) billion

2024 Al platform advancement 27 trillion 925
Accelerated global expansion billion

Source: Table reconstructed from Wowtale (2020, 2025), major news sources, and Financial
Supervisory Service disclosures (2021b, 2022, 2023b, 2024b) (figures are approximate estimates).

Hypothesis 2. User-centric technology investment has a positive (+) effect on user activity
and user evaluations.

Hypothesis H2 defines user-centric technology investment as investment in user-centric
services that is associated with a positive (+) effect on user evaluations and user activity by
enhancing personalization and improving the review—feedback loop. This study examines H2
using Yanolja's history of service investment and user-activity and satisfaction indicators
(Kim, 2023; Korea Consumer Agency, 2024; Yanolja, 2024). In particular, the long-term
trends of MAU and user evaluations (Korea Consumer Agency survey results and Android
Google Play app ratings) are employed to examine changes in user experience from multiple
angles (Korea Consumer Agency, 2024; AndroidRank, 2025).

Yanolja strengthened its technology-based B2C services by launching check-in and
membership services in 2017, and in 2019 it released super app alpha, which integrated its
platforms (Yanolja, 2024). Underlying these developments was an 020 (Online-to-Offline)
service strategy. 020 is a business model that uses online channels (apps and websites) to
direct users to offline sites of use (e.g., accommodation facilities) and thereby drive actual
purchases; it became a key driver of Yanolja's early growth and its strengthened mobile
booking capabilities beginning in 2015 (Yanolja, 2024).

- 115 -



Yanolja subsequently secured and reinforced user-behavior-based data analytics and
personalization capabilities corresponding to the M2 variable. A representative step in
operationalizing M2 was the 2021 acquisition of Dable, an Al-based content recommendation
company, which marked the start of full-scale Al investment. Yanolja systematized user
behavior analysis, personalization, recommendation, and automated promotion design, and it
structurally designed internal data pipelines and Al model-learning systems. These
developments served as a foundation for greater agility in strategic decision-making and
also influenced increases in user satisfaction with the service (Kim, 2023; Yanolja, 2024)

The outcomes of these technology investments are reflected in Yanolja's MAU trends in
Table 3. Following the full-scale adoption of 020 in 2015 (approximately 0.5 million users),
Yanolja steadily expanded its user base. MAU reached approximately 2.0 million in 2021,
when Al utilization was strengthened. By 2023, MAU surged to approximately 4.49 million
after Yanolja advanced Al-centered hyper-personalized services and improved Ul and UX,
including enhancements to product discovery and optimization of the booking journey. This
suggests that Yanolja secured a substantially larger user base compared with competing
services (Yanolja, 2024).

The performance of technology investments that positioned user experience as a
strategic priority is also evident in user satisfaction indicators. As shown in Table 4, Yanolja
recorded an overall satisfaction score of 3.72, ranking second among major OTAs, including
global players. It received particularly high evaluations for app convenience (3.81) and
product variety (4.01) (Korea Consumer Agency, 2024). Meanwhile, YeogiEottae's first-place
ranking in overall satisfaction indicates that user experience quality is also an important
evaluative dimension in competition among app-specialized OTA platforms: however, because
this study focuses on the strategic differences between incumbent firms rooted in the
traditional travel industry and a late-moving platform firm, this point is interpreted as a
supplementary implication rather than as a formal comparative finding. These results
suggest that personalization marketing and UX improvement efforts were integrated into the
platform and contributed to positive user-evaluation outcomes. Such efforts include
retargeting, optimization, exposure of items of interest, and the provision of rankings based
on real-time reviews (Kim, 2023; Yanolja, 2024).

In addition, this study alsosupplementary examines how user experience has been
evaluated over the long term by comparing trends in Android app ratings on Google Play.
According to AndroidRank (2025), as shown in Table 5, Yanolja’'s average app rating has
remained in the mid-to-high4-point range across the entire period since 2014 and shows a
gradual upward trend. In contrast, HanaTour, Interpark Tour, and the Interpark app exhibit
greater volatility around the low-4 or 3-point range, and they record relatively lower ratings
particularly after 2024. This suggests that, within the same OTA category, users have
trended to evaluatetheir experience with the Yanolja app more positively than with
competing apps.
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<Table 3> Trends in Yanolja users (Monthly active users, MAU)

Year Yanolja MAU

Key Service Milestones

Notes

2015 500,000

Expansion of mobile reservation and strengthening of
the 020 platform

Expansion into travel and leisure business

PMS development initiated

2017 1,000,000 Check-in and membership service launched
Accommodation DB expanded
Accommodation/leisure super app launched
2019 1,750,000 . L
Global hotel reservation service introduced
Al-based content recommendation company acquired
2021 2,000,000 . . .
Al recommendation services enhanced
2022 3,000,000 Integrated in-app leisure ecosystem built
Hanatour MAU:
. o . 450,000 ~
Al-centric hyper-personalization services advanced 530,000
2023 4,490,000 Major super app Ul and UX overhaul '
o . . Interpark Tour
(optimization of product discovery and booking journey)
MAU: 300,000
~ 400,000

Source: Table

reconstructed from Yanolja disclosure materials and

Similarweb and Mobile Index.

<Table 4> User Satisfaction Scores: Yanolja and Major OTAs

estimates from

OTA Overall satisfaction App Product Rank
(5 point scale) convenience variety
YeogiEottae 3.80 3.84 4.14 1t
Yanolja 3.72 3.81 4.01 ond
Trip.com 3.63 3.71 3.93 3rd
Agoda 3.54 3.62 3.81 4t

Source: Korea Consumer Agency, 2024.

Note: YeogiEottae's first-place ranking in overall satisfaction suggests that user experience

quality is also an important evaluative dimension in competition among app-specialized OTA

platforms. However, because this study focuses on strategic differencesbetween incumbent

firms rooted in the traditional travel industry and a late-moving platform firm, YeogiEottae

is not included as a formal comparative case.
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<Table 5> Trends in Google Play app ratings

OTA App rating trend Notes

Average rating
Average rating value on Google Play. Given by active users of the application.

50
Yanolja g
e 45
8
®
40
Jan 2014 Jan 2016 Jan 2018 Jan 2020 Jan 2022 Jan 2024
Average rating
Average rating value on Google Play. Given by active users of the application.
5
o
HanaTour 3
g e
3
Jan Jan Jan Jan Jan Jan Jan Jan Jan Jan Jan Jan
2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025
Average rating
Average rating value on Google Play. Given by active users of the application.
5
o
Interpark Tour 3 ¢
8
I
% 3
® As Interpark runs
) separate Tour and
Jan  Jan  Jan  Jan  Jan  Jan Jan Jan Jan Jan Jan Jan Ticket apps plus an
2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 integrated app that
aggregates both,
Average rating the rating trend of
Average rating value on Google Play. Given by active users of the application the lntegrated
Intepark app is
also presented.
5
Interpark g 4
% 3

Jan 2014 Jan 2016 Jan 2018 Jan 2020 Jan 2022 Jan 2024

Source: AndroidRank (2025)

Yanolja's user-centric technology investments have expanded in parallel with its 020
and mobile-first strategies, contributing to sustained MAU growth (Yanolja, 2024).
User-satisfaction surveys further indicate that Yanolja performs better than competing OTAs
on key dimensions (Korea Consumer Agency, 2024). In addition, long-term tracking of
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Android app ratings shows that the Yanolja app has maintained a relatively high level and
has been more stable than competing apps (AndroidRank, 2025). Taken together, these
indicators suggest that Yanolja’'s user-centric technology investment (IV2) has likely had a
positive (+) effect on user activity (DV2) and user evaluations (DV3).

Hypothesis 3. Technology-asset accumulation and M&A-driven expansion have a positive (+)
effect on transaction and revenue growth and on the relative standing of user evaluations.

Hypothesis H3 examines economies-of-scope effects and focuses on the scale and
scope of technology-asset investment and M&A as mechanisms for portfolio expansion. It
posits that the technology-asset-based growth mechanism M3 is positively (+) associated with
increases in transaction volume and revenue, as well as with a strengthened relative
position in user evaluations. Yanolja’s growth trajectory can be interpreted as a time-series
realization of M3, in which technology-asset investment, retention and integration, and
M&A-driven expansion supported portfolio enlargement over time (KB Securites, 2022: The
Hankyung, 2024).

Initially, Yanolja expanded from an OTA-based lodging-reservation service into a
broader portfolio that includes leisure, activities, tickets, and transportation. As summarized
in Table 3, the company secured technology assets and capital through key milestones,
including the 2021 acquisition of an Al-based technology firm and the KRW 2 trillion
investment from SoftBank’s Vision Fund. Building on these developments, Yanolja acquired
Interpark’s Tour and Ticket businesses in 2022, thereby enabling the company to enter the
outbound (overseas-travel) segment in earnest and substantially expand its service portfolio
(Yanolja, 2023).

This technology- and platform-centric portfolio expansion strategy is accompanied by a
marked increase in revenue and changes in revenue structure. As shown in Table 6,
Yanolja's revenue increased from KRW 100.5 billion in 2017 to KRW 766.6 billion in 2023
and KRW 924.5 billion in 2024, approaching or surpassing major competitors such as
HanaTour and Interpark Tour. In particular, in 2024 the company's consolidated revenue
reached KRW 924.5 billion, a 22% year-on-year increase, while its Al- and SaaS-based B2B
and enterprise solutions segment grew 62% to KRW 292.6 billion, serving as a key
contributor to portfolio expansion (Yanolja, 2024).

These patterns suggest that portfolio diversification has not merely expanded the
number of product lines; rather, together with the internalization of technology assets
through M3, it has been associated with a more integrated expansion of the business
structure and observable performance outcomes. Through Ilinkages with global travel
inventory platforms (e.g., GGT), Yanolja Global operates a B2B travel distribution platform
across more than 200 countries through 38 global offices, connecting approximately 1.3
million hotels with around 20,000 sales channels (News Tomato, 2023: Newstap, 2025)

Taken together, these trends suggest that Yanolja's strategy of continually investing in
technology assets, retaining and integrating them, and executing targeted M&A has likely
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had a positive (+) effect on transaction volume and revenue growth (DV1), as well as on
strengthening the company’s relative standing in user evaluations (DV3), consistent with
Hypothesis HS3.

<Table 6> Revenue trends of Yanolja, HanaTour, and Interpark Tour

Year Yanolja HanaTour Interpark Tour Notes
2015 367 4,594 n.a.
2016 684 5,955 n.a.
2017 1,005 8,043 n.a.
2018 1,678 8,283 n.a.
2019 2,473 6,146 n.a.
2020 2,888 1,096 3,600
2021 3,747 403 4,100
2022 6,045 1,150 4,600
2023 7,666 4,116 5,000
2024 9,245 6,166 6,000

Unit: KRW 100 million

Source: Yanolja (2015-2025); HanaTour (2015-2025): Interpark Tour (2020-2025): Financial
Supervisory Service (FSS) DART.

Note: n.a. = data not available; revenue for Interpark Tour prior to 2020 is not separately
disclosed in public filings.

4.2. SWOT Analysis

As a late-mover platform company, Yanolja has leveraged its technological capabilities
and agile execution to pursue a differentiated strategy vis-a-vis incumbent competitors
(Wernerfelt, 1984; Barney, 1991; Helms & Nixon, 2010). Building on the SWOT analysis and
the SER-M findings in Section 4.1, this section interprets Yanolja's strategic responses from
a TOWS perspective and classifies them by strategic type. The main strategic options are
summarized in Table 7, and the following subsections examine the implementation of each

type in greater detail.

- 120 -



<Table 7> SWOT-based strategic analysis of Yanolja

Category Strength Weakness
SO strategy: WO strategy:
Leveraging technology assets to attract Creating cross-business synergies
large-scale investment through technological and operational
integration of service and business
portfolios
Opportunity Expanding market reach through an Prioritizing core businesses through
integrated OTA-SaaS structure selection, focus, consolidation, and
exit of non-core business groups
Enhancing technology-driven, Building B2B brand credibilitythrough
customer-centric services and user content- and performance-focused
satisfaction external communication
ST strategy: WT strategy:
Building resilience to external shocks Reconfiguring the strategic portfolio
through technology-based operations through risk management
Reducing dependence on a single Focusing on selected business areas and
Threat business or demand segmentthrough optimizing internal resources

portfolio diversification
Reinforcing brand credibility through

integrated quality management and

systemic responses

4.2.1. SO strategy: Using strengths exploit opportunities

Yanolja combined its cloud-based PMS capabilities with accumulated OTA operating
experience to build a technology-driven basis for competitive advantage as a late mover
(Kim, 1997; Forbes Korea, 2023; Platum, 2024). In particular, the company commercialized its
technology assets by pursuing global market entry for its PMS platform while continuing to
expand its OTA business, supported by large-scale investment and the continuous upgrading
These
mitigating late-mover disadvantages and facilitating market entry (Forbes Korea, 2023).

of its technological capabilities. investments functioned as a key resource for

An integrated OTA-SaaS structure strengthened Yanolja's position beyond that of a
platform provider, reinforcing its role as an integrated solution vendor within the travel
industry. For domestic lodging operators, the expanded distribution of PMS and theadoption
of operational automation functions improved efficiency, particularly for small and mid-sized
properties, and served as a basis for extending Yanolja's influence in the market. At
customer touchpoints, technology-driven automation features and personalized service
configurations enhanced user satisfaction, which in turn contributed to repeat usage and
customer loyalty (Megazone Soft, 2023; An & Han, 2024).

Overall, Yanolja did not limit its technology assets to internal use; instead, it actively
deployed them as strategic options aimed at strengthening its market position. In this sense,

the case can be interpreted as a representative implementation of an SO strategy.
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4.2.2. WO strategy: Leveraging opportunities to overcome weaknesses

As Yanolja operated multiple brands and business lines in parallel, it encountered
structural limitations such as portfolio overlap and a lack of internal synergies (Dyson,
2004; Yanolja, 2024). In response, the company pursued technological and operational
integration across its service and business portfolio. It undertook internal system integration
and development to ensure interoperability and consistency among PMS, reservation
platforms, and marketing solutions, which in turn improved technology-related operational
efficiency at the firm-wide level (Yanolja, 2024).

Yanolja also recognized that for brand diversification to function as a strength, each
brand must secure a certain level of competitiveness in its target market. Accordingly, it
implemented strategic selection and focus for non-core business groups. Businesses with low
profitability and limited growth potential were consolidated or phased out, while resources
were reallocated toward core technology-based product groups and capabilities, thereby
restructuring the portfolio. This process was accompanied not only by efforts to strengthen
internal synergies but also by adjustments in collaboration arrangements with external
partners (Han & An 2024: Jeon et a.l, 2021).

Building credibility in the B2B market was another critical pillar of the WO strategy.
With an eye toward entering the global PMS market, Yanolja strengthened content-focused
external communication and reinforced technology-oriented customer support and
performance-based marketing to enhance technological reliability. These efforts not only
increased brand awareness in the short term but also contributed to long-term partnership
maintenance and reference-building effects (Yanolja, 2024).

4.2.3. ST strategy: Using strengths to respond to threats

One of the major threats Yanolja faces is demand volatility driven by exogenous
factors in the tourism industry, along with intensifying global competition (The Hankyung,
2024). External shocks such as the COVID-19 pandemic have increased both the risk of
profitability deterioration and the likelihood of customer churn. In response, Yanolja has
developed a structure that enables flexible adjustment to changes in the external
environment by leveraging technology.

A representative example is its cloud-based technology infrastructure, which enables
real-time adjustment of reservation systems, pricing policies, and marketing channels. When
a sudden drop in demand or a surge in refund requests occurs in a particular region,
Yanolja can quickly shift its exposure strategy and reconfigure product bundles. In addition,
the introduction of automated customer service and chatbots has improved the efficiency of
customer response while also reducing operating costs (Byline Network, 2024: Energy
Ecomomy News, 2024).
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A diversified portfolio strategy can also function as a form of insurance against
external threats. Beyond its OTA business, Yanolja has secured multiple revenue models,
including technology sales in the form of SaaS, global exports of PMS solutions, and
advertising and affiliate marketing. This structure disperses dependence on any single
business line or region. As a result, even when external risks arise in specific markets, the
company can minimize firm-wide losses (Platum, 2024; An & Han, 2024).

4.2.4. WT strategy: Minimizing weakness while mitigating threats

When weaknesses and threats coexist, firms typically require more defensive strategies.
In Yanolja’s case, a domestic-demand-oriented structure, managerial complexity arising
from brand diversification, and declining profitability in some business units could have
undermined firm-wide efficiency. To address these challenges, the company implemented a
WT-type portfolio rationalization strategy centered on risk control.

Accordingly, Yanolja adopted a technology-centric integrated operating system and
restructured its business and staffing configuration around platform capabilities. Resources
that had previously been concentrated on domestic OTA sales were progressively reallocated
toward higher-value activities such as global PMS exports and technology licensing,
reflecting an effort to build a more stable profit base over the long term. At the same time,
Yanolja pursued organizational streamlining and focused investment in selected R&D areas
to optimize internal resource allocation, consistent with a focus-and-prioritization approach
(Helms & Nixon, 2010: Forbes Korea, 2023).

From a brand perspective, Yanolja sought to reduce service-quality variance that could
arise from decentralized operations. It refined unified Ul and UXguidelines,
customer-response manuals, and technology standards across customer touchpoints to
provide a more integrated brand experience and strengthen the consistency of the Yanolja
brand. In the short term, these measures supported operational efficiency; in the long term,
they can be interpreted as contributing to stronger brand credibility as part of the WT
strategy (Helms & Nixon, 2010; Yanolja, 2024a).

V. Conclusion

5.1. Research Findings

This study examined how Yanolja, a late-mover platform firm, secured competitive
advantage amid the digital transformation of the Korean travel industry by leveraging a
resource-combination strategy that links technology resources with execution mechanisms.
To this end, the study applied the SER-M model and structured the analysis around four
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elements: Subject, Environment, Resources, and Mechanism. It combined qualitative and
quantitative approaches to examine how technology assets functioned in actual strategy
implementation.

The analysis points to a time-sequenced path in which Yanolja connected niche-market
targeting, the establishment of a flexible organizational structure, the accumulation of
technology assets and related mechanisms, the attraction of external investment, and
strategic business diversification. From an SER-M perspective, sequential configurations and
complementary linkages among execution elements appear to have emerged over time, and
these patterns are reflected in performance indicators such as transaction volume, revenue,
MAU, and user evaluations. In particular, the case can be interpreted as showing how a
late-mover platform firm translated technology-based resource-combination strategies into
growth across both B2C and B2B domains.

The SWOT analysis further suggests that Yanolja leveraged its strengths (technology
assets and execution capacity) to capitalize on opportunities, while addressing weaknesses
associated with portfolio breadth and brand complexity. In addition, the firm appears to
have pursued technology-based response strategies to mitigate threats related to market
uncertainty. From an SER-M standpoint, these findings imply that Yanolja did not merely
possess technology resources; rather, it actively configured and recombined them as
mechanisms to support market expansion and strategic adaptation.

With regard to SER-M mechanisms (M), the case suggests that, given the focus of this
study on technology strategy, mechanisms should be interpreted not only through general
functional categories (e.g., coordination, learning, and selection) but also through the
technology architecture and structural arrangements that enable execution—such as
system-level integration, API linkages, and cloud-based infrastructure. Overall, the case
provides a concrete execution path showing how the acquisition of technology resources
and their structural coupling with operating mechanisms contributed to competitive
advantage.

In conclusion, technology appears to have functioned not simply as an operational tool
but as a core element of strategy. The case suggests that the way technology resources are
combined with execution mechanisms constitutes a key factor shaping the competitive
advantage of late-mover platform firms, highlighting the strategic importance of internalized
and structurally embedded resource combinations in late-mover contexts.

5.2. Limitations and suggestions for future research

First, this study is a single-case analysis focusing on Yanolja, which limits the
generalizability of the findings. Even among technology-based platform firms, outcomes may
differ depending on industry characteristics, organizational execution capacity, and policy,
regulatory, and environmental conditions. Future research should therefore extend the
evidence base through comparative or multiple-case studies across firms, or through
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expanded quantitative analyses. In addition, while this study centered its comparison on
incumbent firms rooted in the traditional travel industry, future research could further
refine the analysis of platform competition by including app-specialized OTA firms such as
YeogiEottae.

Second, although this study partially relied on the traditional mechanism categories of
coordination, learning, and selection in SER-M, a technology-strategy-focused analysis
requires a more technology-structure-centered interpretation. Future work shouldredefine
the mechanism dimension around technical execution structures such as infrastructure
architecture, data-processing systems, and API linkage structures. It would also be valuable
to provide a more refined account of how such mechanisms function between resources
and the environment and how they operate as execution structures in platform contexts.

Third, this study adopted a time-series, case-based design centered on qualitative
interpretation and comparative analysis, rather than applying quantitative statistical models
such as structural equation modeling, including PLS-SEM. As a result, it did not include
empirical verification using such techniques. Future research could complement the present
findings by incorporating quantitative analyses that test structural relationships among key
strategy variables more rigorously.

Finally, in the process by which technology strategy translates into performance, the
responses of external stakeholders such as users, partner ecosystems, and investors can
also function as important variables. Future research should take an integrated perspective
that considers multi-layered interactions across the broader ecosystem and examines
platform dynamics by encompassing both internal and external mechanisms.
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