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Determinants of artificial intelligence adoption in firms:
Evidence from Korean firm-level data*

Bong, Kang Ho**

r 7 Artificial intelligence(Al) is regarded as a key tool that can significantly contribute to innovation and
LAbstract _; improve productivity as digital transformation continues to spread rapidly. Currently, however, there is
lack of understanding and empirical research on the factors that influence the adoption of Al by companies. In
particular, most studies have been conducted by foreign researchers analyzing data from foreign companies, and
domestic studies have limitations in terms of objectivity and timeliness. This study employs econometric methods to
identify the determinants of Al adoption at the firm level. To this end, we derive the technological, organizational, and
environmental context factors from the perspective of the Technology-Organization-Environment(TOE) framework as a
representative theory of technology adoption factors. We then conduct a logistic regression analysis using data from
11,601 Korean firms. This study not only expands the research literature by supplementing the limitations of previous

studies in Korea but also provides timely evidence and implications through empirical analysis.
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&2 Ao AHste] F A= Wl (wintern) &
3 H Qe ATASAD 71E2 AT YA

7]
Fo| = o]F
FIAE Y4 TEOR QA Qirk(Lee, H. S,
et al., 2022). A4 Al 71&-& 1980 dio] 71AlSk&
(Machine Learning) ¥1g|&0] SA4shy e 3
g FEstl oY, olF ke stEdold] ehAet
A ZAE Qlsf AA &5 7]ol= Aol ATk
T2y 20129 g gagEe] s A
ol& Fst= St=fo E ATE o] JA] IA A
SHHA 7129 IHAE dolAA Hdow, Al 71 &
&ofl et 4ol A1&A 02 #obA| I Ath(Baek, et
al., 2016; Lee & Nam, 2022). £3| ZZ1-19 M|
glo] op7|3t YAY ek At HEY Al 7le &
A--E At ERE 3A F7hsta Yth(Agarwal, et
al., 2024: IBM, 2024). %] Al 7] 7149] 43
FIE AUt 4T RALALE B ASH S
A(Evidence)E0| th AA=HA 4] FA4lT} A
A2 gt 7199 Al = 31 2 2457 R
1 JtH(Chatterjee, et al., 2023; Chen & Tajdini,
2024; Czarnitzki, et al., 2023; Lee, et al., 2022;
Yang, 2022; Bong, et al., 2023).

Ty @A 7199 Al =90l IS vA= 82l
i3t ojsfiet HAlof A= F55 A%
FARAL A3fo] W29, 7199 Al =9 F8<
et divkre] A= o9 A7 2 sfef 714
gole & 83t ASEAS SHOE o|FojA| 1L 9l
tHAgrawal, 2023; Chatterjee, et al., 2021; Khan,
et al., 2023; McElheran, et al., 2024; Merhi &
Harfouche, 2024; Solaimani & Swaak, 2023). =

U A9] B ot 2ol AW 9 A9 SHof
A AE 7RI Al =T R, Al 7]s5o] ofd
YAAREE dA7E e AR T 2
o] & V&S 23R 284 HYE 24S A &sk)
7] Wi2oll, Al 71& Zo] gtoto] 1 A 2001S A%

=

o

AUSKIS 71z Y0l &S DIxl= 22 24 =W 7|Y HI0[HE 0/133 238+

Ao g A5ty ofHH(Kim, et al., 2020; Jung &
Whang, 2024). €4, Cho, et al.(2023)2 & &
B AFdoz Etokar 201799 =W 719 Hlo]
Elof| 7]¥kstar glof AljAde] mlgsitt. £ 20209
Zo P ZEU-19 HAFE Io}b7| o] tfet Q14
I} A+ sfejke] Aot Wst ot AL
ots}t o (Korea Foundation for the Advancement
of Science & Creativity, 2022), 20204 o]3-2] &
F& Z2HSA)T Hlolgof 7|uket A7 R B
At A, & wxd E b2 A+ Nam(2024)
< 2021971419] 71 dlolg & &85tk FollA
A e At & S QAN 18RS /73
Apat, A, GholE, AE 5 71 kA
2 HFH dgS FHo =T AT
ol ds] A7} At AlRE .
7199 BgAE, Hi A
5ol MR Sl et w7t BE
£ A= AFAATH
olo] Z1Y9] Al 7l& =Y §
7] I3 AFAAZE 719k A
£ 98 1A, AVle =Y dF8el
29] 'TOE =YY (Technology-Organization-
Environment Framework) (Tornatzky &
Fleischer, 1990) THolA 71&4, 244, g4 4 o
2o 991 TE3T th o8, o] HEAR-
A A EARR] RG] RARSH= =W 7199 HE
o} Aol IS F7HSABAY 20229 FEIMEA
24} dlolgE &8oto] 11,601709] 719 &Y dlo]
Bl 0]&3t 0|3} 2AAE 3| AEA(Binary Logistic
Regression)& AAJgHt,

2 A4e g APy g =
ATE A7|E =9 9880 #et A+ £ &4
She AoflA sheA 997t 9loH, 3] 7%, 24,
74 5 WA 71 AhY Al 7] =Y dF8e
of It Ff APAFEG AF o= tget 20E
< 18Rtk RolA ApEAe] it ok tiit Y
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II. O|2X H{F

A AAACRE 24 4 7|49 AV|& =9 &8
lof #et shadt= F4l g4k o]E(Innovation
Diffusion Theory) (Rogers, 2003), ‘A= o|&
(Institutional theory) (Scott, 1995), 7|&+&
2 d(Technology Acceptance Model) (Davis,
1989), ‘AL7|Ht#A(resource-based view)’
(Barney, 1991), ‘TOE(Technology-Organization-

Environment) YA’ (Tornatzky & Fleischer,

1990) 5& 0|24 AR o} hefaHA o]2oiA| 1
oItk o] % ‘TOE ZAYAT = 1EHAL FT 4
@] Ao RA AVlae EYo] 714, 24, &

25 4 7 Wate) a9le] o) Suechn A
= dHoltt. &, 243 7|Y B e 7le &

S ZASI= 9012 71&4 W 21 W 34
2 5] 4 711 4o §3sfate}. TOE 13|
£ 7199 A7l Y FFRAS olafehe |
A SAHQY &2 AFotE, Aol 28d 72
ol AofE EA eh=rhe Aol Feshal 22
7} 7)5ke Ao Ao Ye 914
 90] £ H BYS T =

o=

o)

é;g 2 WE 0 gS 1 o
(]

A8 A e, A, 24238k 74 5ol
i3t 139} Ml g9 8 1E+= vHjohnk, et al.,
2021), TOE ZHYYIE E3] Al 7|& =Y ¥F8
o] dja) et @70l 0|2 BEe AT
A=(Lens) 2 FH 9I5HA Z-EH L ArHAgrawal,
2023; Chatterjee, et al., 2021; Chen, et al., 2021;
Das & Bala, 2024; Merhi & Harfouche, 2024;
Solaimani & Swaak, 2023; Yang, et al., 2024).
A&3t viel Zro], TOE Y YYZoAM+= 7]&4,
247, 844 Wkl gelo] 7|99 A7l =9 9
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gt} o714 71e A o
22 7]}do] Efoka Qe 14131—715% ohyz} &#7]
e BF 2Pt & 71 Wl EAsta Sl 7
S8 o gt A Yl o] 7hst HE Vet BE
th. ol A7|&E EYste YAHEAl QlojAl o
gt 71@o] =Y 7FsE 7FE IEeh]E SHAEE, EAl

of ‘@A BG83 Q& 7E(EE 7|EF AY)
I} 3AANE = 7V 2 A 1=tk AE &o)
= Aolgt & 4= Qlrh ofg|d BAAA, AVl &Y

of &3t 71e4 ”—'1‘1.}t 7|E AL B HAAAT
284(Compatibility), 71t HIHET), AHE- 8ol
(Ease of Use) 59 84 = A=K Chatterjee, et

al., 2021; Chen, et al., 2021; Das & Bala, 2024;
Khan, et al., 2023; Solaimani & Swaak, 2023;
Yang, et al., 2024).

AR, 244 W2 7| 5, B9, EaA
9, 24 #2923 52 Zote 719 545 9V
gt} A71e9] A5d Ty &8 8EE SRS
AR AL 2E 89 B AL 7199 7]
< &9 Al ¥ vA S 9lth(Das & Bala,
2024; Merhi & Harfouche, 2024; Solaimani &
Swaak, 2023; Yang, et al., 2024). §20°], 7|¢
o] AY A W, 19l olet HAH A1 B YA
o] FRA Y= 7199 A71e =4 e AT
o] ZA8 4 Yth(McFElheran, et al., 2024; Merhi
& Harfouche, 2024; Solaimani & Swaak, 2023;
Yang, et al., 2024). Al7|& TP 23 2499 4
St TAlo] HeE £ 4 7] fZol, 249 Yo}
 TAT BREE 24 23 B AVE B 9

AE FFZ vd & T ofsiHth(Merhi &
Harfouche, 2024).

i]-ﬁ}ﬂ UHEI-.Q_ ZX]O]L]— 7]0401 /\]-%1% (ﬂé%é‘]-_‘-‘__—_

< 7HId 2204 7]9fo] &3 ARI(EE Al
Oﬂ w2t 34 ¢4FH(Competitive Pressure)©] Afo|st
o, 34 482 249 g4l A B A=)
ot mebA 7)ol 220t 7]go] A JHsh=



AR} Foprt 8% 844 W 9Rl0 = QAT 9]
TH(Agrawal, 2023; Das & Bala, 2024; McElheran,
et al., 2024; Merhi & Harfouche, 2024; Yang et
al., 2024). 91719 &3}, McElheran, et al.(2024)&
o= ABREdS g0 H’Hg}oq ZA(HE)ER Al
E{J&o] AoloHA HEES IUst, 7ol et

Ao] B4R/ A, HEND Bt Al 715
59 R4S P QI 2ol )
Qo] A4S BSIsHE A9 4] B4 ete] al0
= 748 B} 2182 AAtstsiche Aol

=& o|z|3t TOE Z YT+ TF AUAA B34
HO}E}h H| S WhRT(Zhy & Kraemer, 2005), 1
o= Eolal A7 Tl ¥ A= 892
'E‘%‘—]“]E‘ FTAA THES Agot= T, FAHYU 89
L :rLZ\-% AokA]= ¢kl Slof f-Agat TS 7t
+ 4ol SltH(Yang, et al., 2024). &, TOE &

= 7&, 24, 34 5Y Al 7HA g 7]
Sk 715 8913t A|FAYE FR}5H= o]

4 Zold, AFA S ARl B4 7HA] 1 Aol
2t Z¥Zko] Wigh QRISE /ot AT 4 LS
O= ZHOE Qe A7|& =Y 9FaAS Hot
TolA 71 d ] A Q= o] 2okl 5H4l
Hog E d+toi= ol=gt TOE =AY

o
940 #
%X

F

T TR
i re,
FFU

oI 71909 AL 714 EQ0] FL A &
2 ] 18l AFHARY 7] ABEHS
A,

I, A7

1, H7RE

QIZXIs 71& =0l 2 0jRl= 22 24 2 7| HI0|EE 0|8 537
24D glolEE B85t} 5 AR 2 71949

HEI} AR wofsty] A3 vid 2ARR AAH
AAE = 27k EA(H1200082)0] 5, OECD2}
UNCTADE Eote =A7| o f2luet 54 &

A ARZA AFEHIL Yt

& ZAPlAE 23k AEAE Bl 7199 gt
A A%, JEs 7k 9 Qe B{Eg HHs) 58
Y, A5HEI|& &8 A%, JES £4 93, 4
uoh 53 52 sopdich 2AF S FA 5 10
A ol 39] Wzt 71gA oI, AEH T E(SAA)
£ 71208 231525 HE/|0 &) 2AE 5
AT e BFAIR - T A 5P HARS A
€, 2022). & A= F8 FEo] 253 B 0l
RO FRIFE RS AQoton, HFHoR
11,6017] 7194 2 Ho|&| & £Aof &-83itt.

2. 22 He

2 A9 FEHSE 7199 Al 7|& EYodFHAI
Adoption)t}. o]= A&Z B3l 7IGANA dF4 2l
A5 71& 9 AHIAE o] Folzta SHT A4 1

$L T, T8A R B

ELkiEas
ESHHSZE 94 4T TOE =993 #4
oA 7%, 24, &4 W] 9012 sk M4

(Proxy Variable)&& th1} Zro] #4513t}

1) 714 Wg g9l

714 WeolA, 7|49 AsHEE AT
(Adoption of Intelligent Information Technologies),
X}iﬂ YEYI(MH)ICT Infrastructure), 3E35} a3}

214] (Perceived Benefits) 52 T3t}

”Vi 7199 AsHE7E TUEFZ 7190 7 =

A A THE7|&S uleltt. o] 28 SH A

1) Data supporting this study are openly available from Microdata Integrated Service(MDIS) at mdis.kostat.go.kr (retrieved 9 January 2024).
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(B 1) BE0| Qx| £ 33

(Table 1) General characteristics of the sample(N=11,601)

[tem Category Frequency | Percent [tem Category Frequency Percent
10 to 49 5,396 46.5 1% or less 10,411 89.7
e ees | 3010249 3785 | 326 Atleas 1% but - o
250 or more 2,420 20.9 |1CT investment | less than 5%
intensit %
Seoul 3,872 33.4 Y ﬁtsietf;ns { Ol;)ut 323 2.8
Busan 668 >8 10% or more 130 11
Dacgu 354 3.1 AandB 281 2.4
Incheon 529 4.6 c 2044 254
Gwangju 222 19 DandE 181 16
Daejeon 244 2.1 P 1583 137
Ulsan 200 1.7 G 1.190 103
Sejong 17 0.2 H 615 53
Region Gyeonggi 2,773 23.9 I 336 2.9
Gangwon 210 1.8 |Industry J 716 6.2
Chungbak 337 29 (KSIC Section) |k 408 35
Chungnam 419 3.6 L 249 22
Jeonbuk 239 2.1 M 081 59
Jeonnam 336 2.9 N 1,197 103
Gyeongbuk 462 4 P 156 L3
Gyeongnam 613 5.3 Q 590 51
R 284 25
Jeju 106 0.9 S 190 16

Note: A —Agriculture, forestry, and fishing; B —Mining and quarrying; C —Manufacturing; D —Electricity, gas, steam, and air conditioning
supply; E —Water supply; sewage, waste management, materials recovery; F —Construction; G —Wholesale and retail trade; H

—Transportation and storage; [ —Accommodations and food service activities; ] —Information and communication; K —Financial and

insurance activities; L —Real estate activities; M —Professional, scientific, and technical activities; N —Business facilities management

and business support services; rental and leasing activities; P —Education; Q —Human health and social work activities; R —Arts,

sports, and recreation-related services; S —Membership organizations, repair, and other personal services

Al 71& &%) AR 932 HA 5= AtHChen,
et al., 2021; Das & Bala, 2024; McElheran, et al.,
2024; Oh & Kang, 2023). 3t#, Cho, et al.(2023)
o] AFoA e 7|eER HuHeE Aot £4
g A3t 7704 dAE 7]e =Y BEF Al =9 o
o Fofugt g vAT siih 18y 5 A+
o Y B4 7es BYT A9 9 Vs
AR A9 G Aol & AsHA] Zitth= A7}

38 2024-7t2

tt. Al 7]&o0] b2 YAg 71&3} Aot TYE]
= 7o) 1 B3t Oh and Kang(2023)& 17
gloto], 2 A toflA= A9 TCBM(IoT, Cloud, Big
data, Mobile) 0 & E2|9-= Y 7HA] A4 E7|&
371 298 7189 FRGE ST A8
71&)E E83itt.

A, A YEAIAMH)= 719 W A YEH]Z
TFERE ujsid, 7|49 Al 71& =Yl Y




0)& 9l 7]€4 orgketyl & 4 tiMerhi &
Harfouche, 2024; Solaimani & Swaak, 2023; Yang,
et al., 2024). Al 7]& &-&0f oA HEYA(AH) <
Zt HE e 83 v HE $8% v, Al
= AR TEAo] 2 A= oA

AR, JEslay Q141 22 LA Yo| 914511 9l
+ 3} WE HIE ousiy, o= Al 7]& &Y
of Z 7|t &xke}t #HA=EHMerhi & Harfouche,
2024; Solaimani & Swaak, 2023). & AFoAE
Arstars ad§3Y gg E(Breadth), 171
B9 B=(Depth)& &5t MR F]Jgt) of
714 Estane] 22 7]]]o] 674 AEIad &
B3 9 L e B3 U808 39 B §
PO £&, JERN) Fhe= 58 AR FHHE 6
7HA] A Eot et 2ol thef SHe 4] BHoE &
Asjoict.

SR

ZAH wegto 2 71 FH(Firm Size), JE3}
B2} ZF=(ICT Investment Intensity), HAATA
| @l B]ZF(B-commerce Sales), HAOIE &9 o
F(Website), JEIFYF AR BHf oE(ICT
specialists), PC °]& A HZF(Employees Using
PC), YAZF A% 9 dF(Remote Work) 5=
Eoueg gg3itt

AR, & AFM s SAR 9 Ao R ST
7| G W E FUR. 7 2 7YY E ALY
% T 9o] 9stH(Yang, et al., 2024), AAZ F2
7H 22 7140 Hle] AU A O 2 T AR H
olctal A= ojtHAgrawal, 2023; Nam, 2024).

A, AEER Jdr = HE 197 F e F
HEILE 9J5] FAZE H[o] A Aotz HIFOE &4
EQITt. of= 71dY AP, 121 M Ao

AUSKIS 71z Y0l &S DIxl= 22 24 =W 7|Y HI0[HE 0/133 238+

A o] Foj A= M1 YA FAE YERdth 7199
ARIE 3 BAE I AHEE Al 71E =Y A
A4 3} BHo] AT Merhi & Harfouche, 2024;
Solaimani & Swaak, 2023; Nam, 2017), 71¥¢]
‘Al Y% (Al readiness) $22 FAA DO ZH Al
71& Tl 92 AT £ Sk 9ItK(Yang, et
al., 2024).

AR, AAVSAD gl w52 GAIE &
= 7199 AgH HHEE 80 RA BA
o B4E. A7t 22 7192 AT HeAQ 7]
= =95tk Aol sloH, 714 A2 g4l 71&
< 5t AL 429 HAAAHComplementary
Assets)& 50t AA P9t & 4= ckHitt &
Brynjolfsson, 1997). o]&|gt #Aof|A, HAgA
] Bl QA|E 29 oF= Al 71 =Y YA
A= TH0] Y= HAE S04 719 &5
gt A SR =8 UehdTIL & 5= Qi

A, 234 We gRlog HHIYPRE HFRZ
HE o5E 1sigltt. 7190] BRE 71w IF
2 24 W A9 AE4(Human Capital) Al 7]
& &Y YAEA Y= vHT gEA o
(Solaimani & Swaak, 2023; Nam, 2024), o+ &
HIQRE AHOE oh= 24 4 ¥ HAstal 9l
+ 7143 297 g2 719 7 o)zt g Aol ]
gy

oA, PC o] A9 BlEa} AAIE A
5 ES 244 Wiz golo g waH, of 4
o] sfgots A9 Yot Bl ol Sl
Z2 73t JA] Al =9] A FF= A=
910 2 AAE1 Y Merhi & Harfouche, 2024).
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l‘E 1% of
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=

3) @74 9% 89l
mpsto.z, Al /1% £9 GAHEH] G u)]
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(B 2) B0 Qx| £ 33

(Table 2) Descriptive statistics of variables

Variable Mean Std. Dev. | Min Max Measurement

Al Adoption 072 .259 0 1| 1if artificial intelligence is adopted, 0 if not adopted

Adoption of Intelligent 832 1001 0 4 Number of intelligent information technologies

Information Technologies ’ ’ (IoT, Cloud, Big Data, and 5G) being adopted

1CT Infrastructure 884 320 0 1 1if having‘a network (server) with remote access
to enterprise resources

Breadth of 3314 2173 0 6 Number of types of perceived benefits of ICT

Perceived Benefits ‘ ' adoption indicated as very (4) or extremely (5)

Depth of 3.599 665 1 5 Average level of perceived benefits of ICT adoption

Perceived Benefits ‘ ' (ranging from not at all (1) to extremely (5))

Firm Size 1743 780 1 3 1 - 10 to 49 employees, 2 = 50 to 249 employees,
3 =250 or more employees

ICT Investment Intensity 1.374 2.387 1 100 | Share of ICT expenditure to total sales

E-commerce Sales 13.701 26.128 0 100 | Share of e-commerce sales to total sales

Website 770 421 0 1| 1if having a website, 0 otherwise

ICT specialists 167 373 0 1| 1if employment of ICT specialists, 0 otherwise

Employees Using PC 66.840 34.108 1 100 Share of persons employed regularly using a
computer in their work

Remote Work .256 436 0 1| 1if having a remote work policy, 0 otherwise

© &4 W 29102 4] 7]do] AdE FHioke 4t
A(Industry)@ A H(Region)S 1ottt A&sH v}
o Zo], Al 71& =Y JAHEAL 7ol AHYE B9
Sh= AR 2 Aol whet AolstA o]fold & Sl
HH(Agrawal, 2023; Das & Bala, 2024; McElheran,
et al., 2024; Merhi & Harfouche, 2024; Yang, et
al., 2024), o]o] £ 2ol & FA5H7] fIote] At ¥
A9 Huleg 2o FAg

3. 013 ZXIAE 372

B o71o] AZBXoA FEHPL A] YR}
0 B& 1 &2 7IAE o]3H(Binary) Hpt), whehd] &2
AT AL o]t o] FH LS FEHHS T T2e=

Aol A o) 2A2E ALY H83}o]

i

40 2024-7t2

= .
o) A2 HARYL ELuso 4 2TS
g dashe o F2 A48
7io]e, o}714] AHAY) WAL
o

Ao B Al =YE Yngitt. 2AAE JHEY
< $A 0 FESH thE 4 (1) 2
1 __exp(2) 1)

p= 1+exp(Z) 1+exp(2)

o474, .= BV, = 11X, EQ¥%e 48 ¥
7 2olAS ) WA F4W% yBEAT) 1Y BBL
ojujaln, 7= the 4] (2)9} 2,

Z= By + By + Bog; T o By (2)

oJ7]A B & #—?}(Intercept)olfq, Bis Bys -+ B



7 EYui%) SFA%T T, 29 P 247 — oo
oA + e, 03} 1 Abelo] BE3HA B3, P 2%k
HAgoR duE % Pk xo el HA
29 2 ohye}, go] A= v4ge] Bk mehy
o) 2A2Y HTRGOINE F4uSY 2T 54
(Log Odds)/ x©] 4F342 Lheuch. $4H0dds)
ol Abdo] WY BES Aol WA g T
£2 U 4182 ot o8 4402 4sta
e 4 () 2t

1+exp(Z))) = ln(exp(Z)) = Z (3)

)= 1n(lJrexp(fZi

o 2A~E JARGIN 248 FAASE
1 9xo| WgHe oujsing, Yutdow Az 5

(E 3) 2AAE S2A 23}

9] B 93] $4](Odds Ratio)2 A4kt
Al £G4 glol

gt o] =713t

A =L 7|1 CIO[HE 0|83t d3HF

2
[o]
SEE

SAto] ojgA| Welsl= A|E Auisid, g 4] (4)2}

Zo| #@H

R

*13}71 s A =714

v. g+

oddsratio = exp(3;)

2t 2 AIAE

(4)

TFolAe d&tt olg ALY JAEHS A
Stata 18.05 0] &3]

ot

7199] Al =ol o] s 2AAE SAEA S 4

Alsten, 1 Ak (& 3)3 2.

Z1ed W 8logA 7199 A le =Y

(Table 3) Results of logistic regression

Variable Coefficient Standard error Odds ratio
Adoption of Intelligent Information Technologies 1.045 .056 2.844%*
ICT Infrastructure 1.363 1.024 3.907
Breadth of Perceived Benefits .027 057 1.028
Depth of Perceived Benefits 456 170 1.578**
Firm Size 875 075 2.399"
ICT Investment Intensity .043 011 1.044%*
E-commerce Sales .002 .002 1.002
Website 768 384 1.155*
ICT Specialists .266 115 1.305*
Employees Using PC .015 .003 1.015%
Remote Work .101 117 1.106
Constant -9.848 1.187 .000***
Industry & Region (Included)
Log Pseudolikelihood -1,585.278
Wald Chi? 1,348.86™*
Pseudo R? 471

Note: * ** and ** denote statistical significance at 5%, 1%, and 0.1% levels of significance, respectively. Standard error is robust standard is error.
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Adjusted Predictions with 95% Cls
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(Fig. 1) Marginal effects of “Adoption of Intelligent Information Technologies”
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