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By "uncertain” knowledge, let me explain, I do not mean merely to distinguish what is known
for certain from what is only probable. The game of roulette is not subject, in this sense, to
uncertainty... Or, again, the expectation of life is only slightly uncertain. Even the weather is
only moderately uncertain. The sense in which I am using the term is that in which the
prospect of a European war is uncertain, or the price of copper and the rate of interest twenty
years hence, or the obsolescence of a new invention, or the position of private wealth owners
in the social system in 1970. About these matters there is no scientific basis on which to form
any calculable probability whatever. We simply do not know. Nevertheless, the necessity for

¢ https://www.nytimes.com/2020/03/17/opinion/coronavirus—trends.html
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action and for decision compels us as practical men to do our best to overlook this awkward
fact and to behave exactly as we should if we had behind us a good Benthamite calculation of
a series of prospective advantages and disadvantages, each multiplied by its appropriate

probability, waiting to be summed. (Keynes, 1937; 213-214)
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https://www.zotero.org/google-docs/?k6W3aY

1 | Innovation strategy Architectural innovation Henderson & Clark (1990)
2 | Organizational change A behavioral theory of the Cyert & March (1963)
firm (BTF)
3 | Sustainable competitive Knowledge—based view of the | Cohen & Levinthal (1990),
advantage firm; absorptive capacity Kogut & Zander (1992)

Architectural Innovation

dio]E] st W Ert &5 A Y AE7HE2 A Y dolH, 7|AetsE 5 wEA Edst=
71&8 Al o]sfistal ﬁ%OP—Kﬂ o3 % -. 317 2Jch(9l: the innovator’s dilemma, Christensen, 2013).
glolg B9 A9 @ L2l 7Ex| A%t (value proposition)& ©]slistA] otal Z+E Ald) 2t & A3l
At FEA=E2 O]“] 215l 29E 714l Slot 59 ]1]'7‘4‘? 51}47\}7314 S BA/7E S
1%

ol
SEELCEEDEES

3Lz
o
O

S Agho] Fa3t BRI 11 BAlE o AZ5HHeg. causahty vs correlation).
o] A= Hlol¥ et Mwrte dd o] WE7te & 47t flth 4AHd A9, ol 23 AF-E AH|e dlolH
wpetatEvte] #A1E 5H7éﬂ —’F AUtk 2Lt o] QlEe Tl 7]E A SR HE 7‘45‘/} Qg

912 o}, LA 4R 2 HES 7190 A ofolEXT ASFHES T 4 9l U/UXE

xﬂw}: 71l HHW} zuﬂ 242 we Flol, e g sk Au A o] gd 5 gAY
L7 B ol H 7142 o8 sliof k=71 ol Salvte] Eeutell A dreh tirldSelAlE

S8t ALY = Uk

Sabs-e 8418 the T Zol W R £RIE St AQsEo] Asel] st w4l
FFote ek b So gliv] o] A3 DA P,
KA HEA 7 Hol T, e £E Ut ST AL fA5)
7§89 slale] G2 sl ofSo] 714 ol/aH fe] WA o
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1. Conventional meaning;

Figure 1. Afr for defini ot =
conventional connection; hetter
St understanding through curation
i Oonthirmt (Emerging economies)
1 1
8 1 - | LI . 2. Relationship unchanged; using
§§ - Innovation innovstion updated and enhanced information;
25 or different interpretation of existing
T information (Startups)
g5 A 31
%% Changed Frenperal - 3. New architecture; new concepts;
= new system of knowledge (Tech
giants)
Hend , R. M., & Clark, K. B. (1990). - T
Rt Mo imotesion The reco(nﬂgur)ation of 4. Constant core meaning; different
existing product technologies and the failure of relation hetween meaning;
established firms. Administrative science quarterly, reconiigure existing system (Iarge
9-30. =
Korean firms)
w14 d419] B9 70 otk 7]1&3 A tiY SIAHES A&t 7o) A 7|45l
AU A B AJzbe] A 4 dbe]] glrk. A 5419 A9 ofu] thrte] 7| gEo] AlEsty
1)et #417}e] afelo] 1oz hsAo] ket 8417te] Yot 719lo] B Aol Uste 8IS
48] Fpsicir} 0613 of w2 Aufst A4S Feta gIck, TRCHH 7]lo] mES Aol
ol 8 A& F A djof skt ol 7|4 F4lo] Ay GrkHolch, REFNL 2757 AaiA L

7 https://www.cconomist.com/technology—quarterly/2020/06/11/businesses—are—finding—ai—hard-to—adopt
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B qhg o] E4et A7FA(research question)E uHe}sl= A

Github®] 223 EE 7]2H0to] 4] & Agtstal 7|E Hlo|HE F/JAI7]1 1L 2ekshe 7o) @4
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otyrtt, A4S oslstar, 9l (identification problem; Angrist & Pischke, 2008)o] E4 o ‘5453t
ATAHE AFAET o] ZYstA stofof obi= Zolth, A EHA LA A Y ofjo] A9 =S WS &
UTHA, ojm] T 7 AStE & theRE WopA 2 & 4= Q= oA o dF o2 & 9E A=

of sh=t o] T =

P
= Qlet. o] & oAl 2] AHA| & of 7 El A S A4lof B =
AS?H A S AlFete

71435 °]=(BTF: a behavioral theory of the firm)©]
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2 A= 7]E o] B Tt WHES A A stz gt o] & flafiA 7P sg-so]=(o]st BTF: a
behavioral theory of the firm; Cyert & March, 1963)-& &-83It}. BTFol&= F71HA] 545 7id o]
ZAst=d] o] 52 Yot 2844 (Knightian uncertainty) 2} o] ¥A =} Z-5-(stakeholder conflict,
controversy)©|th® -2 o] e O 2= AR Ao A Q1FA]5] &8 oA+ HolE gt E2hd o]
=2 A= A7 4l (entrepreneurship) ©] & 85HaL(Knight, 1921) o|sj&#AIR} ZA50] =2
Aol A= 7] (shared value) Z&0] 5 Q5 (Porter & Kramer, 2011). o]& &-4s1H o232
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Organizational strategy for value—up on data science

Knightian Uncertainty Low Knightian Uncertainty High
Stakeholder Approach (ABM: agent—based Approach (Entrepreneurship): Find
Conflict Low modeling): Strategically implement mutually beneficial innovation and

ABM business opportunities to address

uncertain issues
Example: digital twin to enhance

existing projects Example: Al and social values
Stakeholder Approach (Stakeholder social capital): | Approach (Institution—based view;
Conlflict High | Strategically yield to community on social contract): Exercise nonmarket

some issues, while building social leadership in designing social contract

capital in the process
Example: human—machine teaming vs

8 BTF(a behavioral theory of the firm, 7| 4¥-50]| =) 71| 7] shuto] thx A Q] A Lo|HA = 7 g5t
Z otttk A st} 2ol 2o gk AF T AR 7HEAIEH o7lol BRE AS UE =
HH7REQl ol Elet B84 A, Knightian uncertainty (Keynes, 1921; Knight, 1921)8} o|sj&-AI =+ 2
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Example: data ownership technological unemployment

HolEQt 55 O] =5 B W3, 181 o[ T AR 459 T Wl whet Ho]E o] gHato]
Yl 7}4] Z_]T—_Lt]o"_@'% L& 4 Slet o] ABM (agent—based model ng), /A FARA(
(stakeholder social capital), Al&=7]5t 2 (institution—based view;
Peng et al. 2009) o WA= AFS] A A2 (social contract) o]t} o] TH-& B8} o] s A =}
oA 7‘411 5] Al S4= 7 #d 7] = TYsh= A= 71'54—0}':}. 8 ol HAdE g4l
7|%0] of e} Hefo] AAeth= W —- Strategy, not technology, drives digital transformation”
(Kane et al., 2015) ——1} F-gstct,

jg,—\—‘
_|>~1F
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# Low stakeholder conflict and low Knightian uncertainty

ABM (agent—based model)o|st A2 mdd 7)&o0d /E FA19F 15710 Ao 2-8-8 »EestAL
FAT & o e AlEdeldste 1 dFE wtebot= ¥ olttRailsback & Grimm, 2019).
Lol Elqh 28t ) o st ARt 25 o] B Wt E Hdlw o) A2 R T2 @ 247t
dot. 53] ABMo] tlofg] dekg 7]del 4-85hs F2 HTH oz Helth Yoleet & @*401 wow
H15 9ol EH e 7 AHi(state) H A2 2 & utefstal sHEA o2 BAF o 4= Q. ofof Hisho
=40l o AFA R RS Adfiof sh= dlolE 7R AREA A 279 %‘é% Al
AR SBHE Ao 7tz e, ol & s e 444U AEE oot = Sle
Bl dlolH (alternative data)s +5H7] oL, & & AH e ¥R, AZ|st=t= 772 HFH
] 7} REE = 2R E ol8SfoF @ttt o]of Whsto] Y (risk)2 FF Aol B= I £l ‘*%Oﬂ garglol
ol& sfiAsto] ¥d HlolEE ol A5k 24 sk Hgo] X A

Shl ol AR 250l

25 o] Yo m o| | AAIEe] Hekd A%-e ndlw P ast dolaich. 1A, K
P52 BAYSH AL WS

| BlolEl7l Bk s e ohlek: A nHE Bast Ak 48 5
]74] HolZ7 Ale HH(d: BT AFZ)EE ek o 2 HoZohd

Ho| AR ARGALEO] AHilo] HE
Ho|AFS] Ho|E & Wo| ROH B3 45 By o] HiF2 Asfd ZAo|th(Stephens—Davidowitz &
Pabon, 2017). &4, Z5°] 2 10HJ474]1}E nagy % 8+ EotA| =t §tsto] o] sjtAAES]

019153 SiA HolHE Fote A2 ol it AlA, 450l oW By Ak ot H2id
5 HEAR "oy 7|2 A%t %_-}—’!ﬂzo]‘:} 1] o] AR} A5o] wrhe A2 HE EYX(goal
incongruence) & 2JR|5tal o|F A =W FAS HHS}ofof st=A = Ro ozt

7140l A QEA]5& AMEShe olfr= Al B8 EolWA & wotA o 2 dgtutorat oA A 51
oA L 77 0] =t TAlol Sl ol4re] @S WefobA mhotefof ot o AR E v o R

Ao BRE D] gJstel of® § AL Telslof shod] ZAlSt, 2 A ol THE A=l
gt o] & IRt 7Y F2 e ARl BESlE _Hi]g} 2 RAE St Zolth Byo] e
AAZEe = o] % 9lek. oA HE Byt vie @ghg vjolat
T Qleh. SAHE B ol A= Ardoll et %’d = Eoﬂoﬂ Hrgste] ofd A7t e =7 HH
Hoh S < %5]1*1 ARl A& ©f 471] T AR of| Hsto] A= o] Sl A st=
Zoltt. o]zt {2 ABMo|gtal BE & Q= ABM2 AS]S}, 7 g5}, Y ELA o] & FollA &1l
geE3 %K]'(Macy & Willer, 2002; Bergentl et al., 2013; Harrison et al., 2007; Brandon et al., 2020).
ABMo] @I E|H o] 5 £ ZA|ot59] 0 &2 4ol ABM ™ o] ZHA| o] ¥ 3 TSt A Sh=
ZAPRYE 9hE ¢ QU o] FAll 7199 BAYE T ABM2 5 AE 0 EA R E
ARdogn 9y 0} A7} et (Jennings, 2000; Kligl & Bazzan, 2012). 0149l =25 Q o5

St} ol AR A-50l % 2 Agoletd Z1do] ABM S Ag-she Zlo]
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# Low stakeholder conflict and high Knightian uncertainty

ol WA Aol Yt =] & 0 2 F 57| (shared value)E THE o] 2|7} EA]gth= Kot}
I8 71 5k 24 9] 548 GAs17] flot] 357 & 7 "(Porter & Kramer, 2011; Crane
etal, 20142 o] 4 Aot= —4 ot} 2t S 2o I3 AlE T dAl7IES ARgSte] 718 E


https://www.zotero.org/google-docs/?2WT0bO
https://www.zotero.org/google-docs/?SSEI1v
https://www.zotero.org/google-docs/?P0bmvu
https://www.zotero.org/google-docs/?P0bmvu

WEAY Zrotd 7ML AR 28440 glom 718k §l7] wf#oltt. “High risk, high return” 2}t

H|=5HA AZbet 4= ot whebA 71 gE2 @] gAl7eS 83t M= 7|38 Zaot & L Eofof
gttt o] & ool ESAAL =11 o|sfB AR} A5 o] =2 AFolA= FE7HAERE FAS
FEoHE Fa7t Xq/‘1(entrepreneurshlp)ol glo]g 2 ggs5l= 2 A3t Mol Hr}. o] xLoU]._J
Aojet ekttt F7b= BE AFEE vlste] 717 0] A4 A (qualitative)” 2SS
drol-Zo]al 11 o A M2 7]2]E Zrotl= Aol th(Knight, 1921).
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# High stakeholder conflict and low Knightian uncertainty

AL EAT A50] B2 Bl olsiiARE Aol Fasttt. 7192 Al A A (social
capital) 535 ]ﬁﬁ A A} 2F2 (stakeholder capital)< S&ofjof gt 11 o] 25 o] TA A} A&
HIE O & AR A AT} Q15252 Aot Aol Aet Aol o714 olsjEA A AFE2
o|sfEAI A= | FAH A A AR olet B H ok (Dorobantu et al., 2017, 2013; Henisz et al.,
2014).
S840l &
Qo] AR
A sh= 712
A"stal o] &

ol A oo TAR} A2 uf¢- FS5HA HolA Het. upehA] 7152 olsiiARtE
S = ol gitt. shA|TF B2 A1 Sl FH 7} opd FHEI 4] o] SfTAR}F AHES
= Zrotof gttt ofof T AA A2 A o 2 LAdsfof sh=t] M=FA o2 nY (virtues)=
HIEf o &2 A4l 2] o] E4d(character) o]t} H-S 7 (develop) fioF 2Tt

o
f
H
pLe
=

o] TN e Be o] mgo] Hlit] 1 ol 719lo] ol B A Z5 0] Fo =i 1 98
njoet 4 913 o] 2 HPRHO 2 ol¢r Bl AES WE 4 917] whEo|t(Kang et al,, 2018). 7121 23}
o]

oA ol AR AL E AL W

olsfBARE2 Bl2EQ o|pa< &/ A U=
£ 7lein Aoy 240 245 Fol 23519 Holg o] dAze o =<

e
dolH = &g 4= 9t o]
4= 9ltk(Kane et al.,, 2015).

ol TAZFete] WA oA FAE T A3t o] HEAA} A2 FF 7Y AR & E_ol "t
kot S22 5 ol sfTAR}; A v E-2 MR oA =1t vhe} Zro] 22| 9] 34 =¥ (core
competence) ©| Lt At (strategic resource)ol =] 7] wZo]tk(Blyler & Coff, 2003; Coff, 1999). Z12]11

ol A A} AHE-S o] F= g 9] A9 Y] I FrH(Godfrey, 2005; Godfrey et al., 2009; Koh
et al., 2014; Minor & Morgan, 2011; Shiu & Yang, 2017). At o] Aufjstal o] s BAZZ A &6
A= o] WA stE et o|sf e AIAE o] 22 9] FAA Q] £/ (character)< ARtsto] 2o T8-S
H| & 7Hs/d o] A=]7] wiZoltt.

# High stakeholder conflict and high Knightian uncertainty

s}t ol TR Aol =

= kel A=A/ AS A B2l EHAY 5 9ok, YR Azt
ASAGES BT A5 %
o},

A A
Yol Akl olrE= siEstal 574 9], 24 &2 7919
AFdE Adgotr] Slote] 53U of|E £ bellum omnium contra omnes’ (the war of all against
al) e} 22 AZRt oA 25 Aol A =7 = A2l A 2Fo] &4 (Hobbes, 1651)5taz, F2] €]
ek (veil of ignorance)t Zol wj-¢- B2 o] F Aol Al 2448 =} (the least advantaged) <]
’?ﬂ‘ﬂ (benefit) & F+= AFSAIFS =& (Rawls, 1971)5h= WA ot} ARSI AIOFR 0] HALE HH H%
stottt, ALR]A|CFE2 174 7] H-H 19*1]7]_%77}117]- Hobbes, Locke, Rouseau 5o 2]5te] AA7]<ld]
] ] 7t St FHolA it E2 AFR1H 257 23 (e.g. The Dual Revolutions (Hobsbawm, 1962))&
Argsial s 2st7] 1%k A ARl o] o7 SR, vl=ke Bty =Sy A o] & ALS]A|oFE-2
nl= 5 ol Sa7t W (doctrine) = tFH AL o= vl= ZHAANA = & =g

|

A= Z 0|9} A3 AFES o] SEA A Aol A o] ofHA| A
k1 ol AR Aol 2 4ol Z19e] e g

A=Al et BHe=A] At uhebA
ojt}. AFS] A oFE-2 A9l (authority),
H| A7 ol A1 9] 2] 5 4 (nonmarket

ZA(sovereignty) S Zxst=d] o] 2 2 AL9] wigko] 86t
1eadersh1p) |2 & & 521\:}_ waba] 7]do] ALl HL qij% 493} uj o] gL 9
HIA G Fol T8 Zolth. 53] FA A et A=A}l HAdo] mEter] dE war ¥stE o4l
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https://www.zotero.org/google-docs/?B6zI7b
https://www.zotero.org/google-docs/?aGVHcE
https://www.zotero.org/google-docs/?WJWodD
https://www.zotero.org/google-docs/?662Qos
https://www.zotero.org/google-docs/?6Tzlal
https://www.zotero.org/google-docs/?6Tzlal
https://www.zotero.org/google-docs/?dGHI2i
https://www.zotero.org/google-docs/?uTscnp
https://www.zotero.org/google-docs/?llxmj5

wobll A 712 A7 ol sfaARRe] oS¢t 505 3]"1”1 A =g vhEolal A1) FH,
ZFAAVE (state of nature) BoF § LR AFES 248 4 Q1L 2 51 v A& 2]t AL DA sfof G},

2] 4] 7] ¥ho] 2

2] 41 7]18Fo] 2 (Cohen & Levinthal, 1990; Kogut & Zander, 1992)9] oJ5t# HA 7] Aol wtatstr] o] Hut
27 HAE R b= dEA 2] A (tacit knowledge) T} 0] 5 &-g5= HFof| oJ5te] 7] o] A]&7155h
ﬂZ‘ETH(suStalnable competitive advantage)7} 2 H ). dlo|g Heto] 1 A7 H& o] ofy E}‘:q
= o= glo|E & A 4lo] Eojof 511l o] & HiEF o 2 7[¢o] HAA-9E 7HE & Qlojop & Aol
Z1efjof WiRdo] & Zojtt.

g

Hlo|El & 7§Z§-?‘H-’] 2 =
Levinthal, 1990)& 7323t} S-S (absorptive capacity)©|st 7] o] 4EE %
2o 9191 2ot U210 HS S YO AHAIEE, B

2] 4 (prior knowledge), ¢1+Z(incentive structure), %] 9] 43 (routme) AFS)A Lﬂ JEI’_ (soc1a
network) 0] 2 FIT}. 7121 oJob7|skA A Aol &2 BRASH 7I10] A3 9E 2E e
A 7199 F5 dF2 AF7HA] FAL 55 =A (prior knowledge), S FH-E sfioFot= ]Oﬂ oo
f-2lo] BErgstA] (incentive structure), 35+ o] 87 5t 1=X|(routine), &-F+= F7-5H| vi-¢-
=} Zro] sh=A] (social network) 5ol &4 24 Hth= Aol glolg 718 7] 9] HFE(ﬂo]a—
2| Al 7|Rro] 2o 4] HHH o] B A #E—QOHH Al FHE 719 TtE=7to) gt AT oo thsto] ZHzt
ZbA| 5] =2l S| H At

b
o

X 0 2 HFL v Tl T sle] 2| A]7]dlo]| 2o S (Cohen &

M

AR, o] A A1 o] 2| A]o] FAFS AATThE A2 thE E= @A 2|A7} of | HlolEE 714
RN=W7E 5 ol 3wt 22 ‘j/okoﬂ Tt e nAth= ol B2 7140l dlelH 7t
FEoHA] oty sk A4 E T £2 HlolH & BRe Aot Bk 2Q1E50] 7H HlolEE At =
et 235131 (firms don’t know “who knows what”) 8% 53511 9l Ao}, o] & Q491 8ol
TEeF PRHT Al o]\ A 9] F a2 A A 7HEo] Eo A o]op7| st 2" (combinative
capabilities; Kogut & Zander, 1992) 7= e o] Hrt, 2ggfe x2|o] Y} o) oA HT 73t
71E A dgst] Mz 24& 555 dZolth
A, FAFE fQATFE B 55| 224171 H= A9 lolE gEAEe] tlolEE F-fot=t|

H| Y £ 2]o] 3L @W@?_ 37t E%E}%%‘: ]‘ﬂr Eﬂ ] 13 gTFOHEq'O]:O_]E =3

>

A7), B: Fole Tl o] ARE 97 gk 53] dolg e gol YA
Ot 7397} Bk vlo]e] Hlo]io] 2 Felslo] 9] O APIZ Hlo|E|E B4t Ae] 9
23 °] .

‘3101111 T A2 HolE 40‘ 4= (Ut o]t ZHl] ZAIE %Z’HE A= el
Aol qlek. =AWl A AR HlolH 9 EHlojE #& 2 4 o= HlolHE w T ITY o] st= A7t
Wt 22y 287 shd oh . Hola i M A= tﬂ OlHE 71 Wol AT AUFA A

g eJsfior ettt Z1EA sfof tﬂ olE7} AU A F7F At YT (ZHE)IA & APlz d2E
1_. ] O_.

% Sl E Ho| Bl Y-S Holsor 150l AT & gIek. viot Aelw Ao ol glrku?
ST /2 LAl oA W Holel panel dato) o1 Aol s A2 b
St Vet 92 BAL QOIS O RS RolA £ A4S Akt 5 val Fobel 4EE
9jshel Br}, T} elat Hlo|a Wobel mhef IT FAJo14 HolelE Aelsha Bejsl 35
YT DA A LA o Fol W 5 glek. o] % APIE FallA 22 o] 2t HA7L EE Hlol 2z ol
GolElE BEoA o 5 AT A5l A Hlole] Aels Sol B 4k 98 Zol,
4E

1G5 BRY WAl 2 dlol8 S A BokA Foka, FA|2o] W Hofo| dlo]e et
8ol 797} Bt 20 Ado]E (F, loT data)E o8¢ 27 4] 9|24, AX%20] o8 S
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https://www.zotero.org/google-docs/?rbtQdY
https://www.zotero.org/google-docs/?K3HbaP
https://www.zotero.org/google-docs/?K3HbaP
https://www.zotero.org/google-docs/?wV521I

3o TV A= 1, vAY dolHE o8t ldweol A Hole wpste] A2 AT =
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