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1if Cloud service
(1) (2) (3) (4) (5) (6) )] (8)
InEmployee;.; 0.271%++ 0.251%+* 0.183***  0.200%*+
[0.00924] [0.0107] [0.0123]  [0.0118]
InTFP,, 0.342%* 0.286%** 0,232+ 0.207%** 0.336%++ 0.323%++ 0.280%**  0.268**+
[0.0439] [0.0442] [0.0446] [0.0449] [0.0447] [0.0447] [0.0449]  [0.0452]
InAge 0.0133 -0.0222  -0.154%**  -0.0925%** | -0.0605***  -0.0631***  -0.131*** -0.0964%*
[0.0216] [0.0212] [0.0217] [0.0212] [0.0212] [0.0212] [0.0220]  [0.0213]
1if SME,; S0.482%%%  -0.207%*  -0.280%*** S0.114%**  -0.0494  -0.0699**
[0.0262] [0.0293] [0.0284] [0.0307] [0.0314]  [0.0312]
In(# affiliates,.,) 0.230%** 0.137%%*
[0.0110] [0.0125]
In(# affiliates overseas,;) 0.252%** 0.148%**
[0.0133] [0.0146]
Observations 18,043 18,043 18,043 18,043 18,043 18,043 18,043 18,043
Log-likelihood -8,431 -8,256 -8,029 -8,071 -7,986 -7,980 -7,920 -7,927
Probit estimation. Coefficients. Standard errors in brackets, * p=0.10, ** p<0.05, ***

p=0.01

A LSRR ] (METD & [R3EEEEAHT] (METD Oo~vyF v /7 —2ick 2
oo OLS, 3~ COMEHCHEE X FL I —AE T T 5, *p<0.10,** p<0.05, *** p<0.01.

4, 759 Fava—T74 v CIODEALLESRT -2V R

777 Favea—7 4V IOBEANIRESNTF -V RICL > TT TR, w4 F2OMHEHAHH
bo —MUNCIT ¥ — e AR Z DML THHL S (pay-as-you-go) STATH 57w, RMIT B
FHROMAS IT G R ORAIS, Bl - KA % T 070, FMEEEH LI
FoURAE, BEOTHAML <. BB E OB O ERAESHAHEL 55, 2070, HL
WL RS — 2 7% O~ OHRHAFF X 415 (Sultan, 2011), 72, Z2EICHE T 5 1T B
FHAATOBEME R ETHAN—FT 208N, 77V Favea—T74 v 7ORRMICX > Tk
WO IT F— R E EVRRICTHATE 280 55, HEOHBDF — € 2L, FL XD
TRICEWMICHIGTE 2 Z L I REOERE L HENMOWIRICEN S, Lo L. Resource-based-
view 225 F 1L, IT O % —e2{b GHEL) 13, HAEIO IT #EIC X > TR O N 5 EERN o B3-S
7 A=<V AOYENR CEEME) 2EHICT 2AREMED H 5 (Mithas et al. 2012),

CCTHEED IT y—CROREMABICHE 2 7Y Favea—7 4 v 7 OEASRED <
74—V RAHT 22 L TN T 5, AdD X Hic, 27V Favea—74 v 7 DEA
BREANT =<V RAZALIEE, ZOEGVERENS DVRICOWT, TaRITERTbR
Tohmote, BAIC, [HLMEERSE] ¥ [EEEHEARE] tvy Fr /LEF— 2%
HHTEZLICE>T, DA T+—< Y ZA~DHE LRI 2,

£ 213 TRYEEIHARE] 56 1B L a0 H et | (U 07 77 ¥
3V Ea—7 4 v VHAR CIO OB S 72 MR AR TH 5. HBEEECHET 5
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EEZONDHEHERLRL IT IR T 2HELEOHA. IT—FVv=TEM. ITYV 7 v =T
ZH. IT ¥ — v 2OMIMlifElL R R &2 a v b —AZ5e LTMATw5, FE— 470

DEARDL VT E, ITICHBET BHELEOBDIL WIZE, ITY 7y 2T e IT 4 — e 2FADB%S
VI E, FEEEEREV, B [T "= F 7270 AIR~A4 FATHEARERAE O N, &
DIERD L ITEARDLS, ITY 7727, ITH—E RIS 7 T3 LIk THEIEEEZS
HDTWEHDEHEEINS,

®2 779y Favea—74vr, ClIO DT BAENE
(1) (2) E) (@) (5) ®)

L+S Large SMEs L+S Large SMEs

InLP InLP InLP InLP InLP InLP
In(K/L) 0.126%**  0.125%**  (0.0984*** 0.141***  (0.139***  (.121***
[0.00270] [0.00345] [0.00435] [0.00325] [0.00406] [0.00551]
L'T/L 0.316%**  0.269***  (0.590***  0.331***  (0.287***  (0.659***

[0.0372]  [0.0403] [0.0935] [0.0404]  [0.0427] [0.119]

ITcost(hardware) /VA  -4.500%%* -4.373%** -4 550%** -4 659%** -4 450%*** -4 834%**
[0.310] [0.388] [0.498] [0.384] [0.475] [0.633]
[Tcost(software)/VA 1.926%**  1.190*** 0.464 2.033***  1.685*** 0.775
[0.374] [0.442] [0.679] [0.448] [0.546] [0.777]
ITcost(service)/VA 2.883***  1.951***  1.629** = 2.183***  1.821*** 0.139

[0.326] [0.362] [0.732] [0.403] [0.457] [0.853]

ClO 0.0656%** 0.0538*** 0.0360*** 0.0586%** (.0524*** 0.0301%**
[0.00353] [0.00471] [0.00524] [0.00416] [0.00553] [0.00626]
Cloud 0.0735%* 0.0438*** (.0693***

[0.0102]  [0.0131] [0.0157]

Obs. 23,200 12,782 10,418 16,018 8,983 7,035
Adj. R? 0.332 0.427 0.167 0.349 0.431 0.191

i [ERILEE S RE A | (METD) & [fSEissiiAdid ] (METD) o~vy Fv 77 —xic k3

53Ht. OLS, LP (¥ M llifiE/FE3EE R LT I% IT HREE M O EE R, 1Tcost 13 IT B #

. CIO IZ1EH s AT LFEEHEDPEE L T 25811 2 24—, CloudixZ 77 Fa

VA= T A VI RBALEZGAE 122X I —EHTHDL, TRTOMEHIIEEXEL I -2
HENTVS, *p<0.10, ** p<0.05, *** p<0.01.

Fz3 7Tk, CIO, 77U Favva—7 4 v e2BEEPEN (Total Factor Productivity, TFP)
DRREMEEL T\ 5, MRITTTEEEEORME L IIEFR U T, ITREEIR S VIZE, V77 x
T IT ¥ —EREADBLWIEE, A= F T 2 THERADBD R wIgE, TFP iZEv, Mz <, CIO &
779 Fava—T 4 v IBEANINGIRLE, FEEZEV,

#3 /779 Favvea—74 7, CIO &% dD TFP
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(1 (2 (3 (4) (5) (6)
L+S Large SMEs L+S Large SMEs
InNTFP InTFP InTFP InTFP InNTFP InNTFP

L'/L 0.123**  0.116%**  0.164***  (.126%**  0.117***  0.178***
[0.0140] [0.0152] [0.0348]  [0.0159] [0.0172] [0.0399]

ITcost(hardware)/VA ~ -0.925%%* -(.793%+* _1082%++ _1.022%*  _0.908***  -1.127%**
[0.103]  [0.143]  [0.141] [0.125] [0.173] [0.170]

ITcost(software)/VA  0.556%** 0.370***  (0.321 0.718%**  (.638*** 0.402*
[0.118]  [0.143]  [0.195] [0.131] [0.160] [0.225]

ITcost(service)/VA 0.728***  0.473***  (0.548***  0.641*** 0.503%*** 0.244
[0.109] [0.126] [0.194] [0.123] [0.147] [0.213]
ClO 0.0178*** 0.0146*** 0.0131*** 0.0172***  0.0151***  0.0122***
[0.00120] [0.00174] [0.00162] [0.00140]  [0.00201]  [0.00193]
Cloud 0.0185***  0.0118***  0.0159***

[0.00334]  [0.00442]  [0.00498]

Obs. 23,925 13,275 10,650 16,406 9,261 7,145
Adj. R? 0.352 0.356 0.378 0.374 0.364 0.418

s MEBRUEE SRR A | (METD & [RZEEHIEARE ] (METD o~y Fv 77 —XIick?

53Mt. OLS, TFP (3%, LT IL IT EMEEAFIO/EEE . 1Tcost 1 IT BIEE .

CIO I31E#H s AT LHAEHEDPEE L TG AIC 1 22412, Cloud 13777 Favy

2—TAVIEEALLEGE1 2L X8I -BEHTH L, TRTCOMFHIFEREXEFEL I -2EF
NTWw3, *p<0.10, ** p<0.05, *** p<0.01.

XK2LERIDOHERIT. HAMED /Sy Favea—F4 v 27 e CIO DEARBENST + —~
VAICHEELERE T AR EZRE LTS, LA L, WAl OLSic k29 Tch v, 77V
Favea—74 v 72 ClODEARFEODNEEIay Fe—AINTHARV, X7+ —< VXD
FOWRERZ 7Y Fava—T4 v 7 %8 AT 206 (FoRREER) dBEETE RV, 20D
RIS LS 2720, T CTlt, ST —RICX 200 %2179,

4. 1. 779 Favea—T4VvI/ORALREST+—< VR

K2 LRIOBRIE T INH Yy IV XBHEHERTHY., 77V Favea—T4 v
& CIO OB ANAFEEICE 2 2N R ORBEAFREZBEEL 72 b O Tld e v, AT TlE. Z oIS
LT, BEERRHAERTHC X > THAEED b 72 o TRIE Z 4R L 72 9 2 T, WAk 217 9o BARrcid, B
ToxEFrick - CHEEFT 3,

Performance;; = a; + Z Z B;Dj + p*¢InAge;,
t
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+)/D DiExperiencing CLOUD + 9! Dil'rtttroducing CLOUD + &1 (1)

7272 L, DExperiencing CLOUD 14 = s in b AR FEMEDE WA 7 T Y Fav B a—TF 4 v /R HAT
ZUHEN AR E L2301, T—2OHT—ETH 277 Fava—T4 v/ 28ALEZED
HEREIHLT 1 2L DX I—ERTH B, ZRICH L Tpromems Wiz 75y Favy
=T AV REALZFICT ZRD, BALTWARWEZIC0R2L 38 I —EKT, 7977 =
YEa—T 4 Y VHEAOHE () MBI LICRD, DX jEECETL RE LI -EHKT,
FEEDOHMPE L DFZ2a v o —AT3-200bDTH 5, B¥EDKED Gibrat DFEANITHE
ST, RERIZ VX LTREY, BEANT +—~ v ZLYEDEOEMAge;, L B
# 2 (Klette & Korum, 2004), —MIICFEFLYPNIIEEERLE L, ZORICEEERIMET L
T e xEEL CREFRIINEEZHCTW S,

¥ 72, EETE Ra; e 27V Favea—T 4 v, ClIO OEAL EDRICIZMHBEA S 2 Al
HrE e, ZDX ) mNEWRD Z -0, OLS TIE—EEBZEHL RN TE RO T, 2C
Tlx Hausman-Taylor #51 (HT) #1795, HT 5T, Dil_?m’dudng CLOUD oy ¥ 5 1z Hfilic X » ¢
BT 2EBOBE () % FFHEEEM ok 5, BB, RKEEEHRER (o
pfxperiencing CLOUD) gy pFxperiencing CLOUD 7 py s & LT, AMER e BRI BI A8, (e 4E
PR DELR I —, BTEX I —R L) OFEERREERE LHEEFT 3 14,

(D) A rhrcftit ez 2oz, 777 Favea—7 4 v OEAICKENTOEH
BUETH 2, 7132777 Fava—T4 ViCHETIHEEDONRICR TN, 2757787
TYTAVIZICEHL T ClEIN L FLRBICHEINEZRRICENT 5, 7y Favy
2—T A4 VEBEALTVWEI22FE Db TH L, RYIOHERR TEHEAZL TW5E% L D
DEREETEALTCWEH, BPCTEATIAEPLERP T - A2 50D H 5 2 L MER
T& 2%, ¥z, MICERN TRV, 77— HHRFICH — e 2R DEBA L ik Z2# 0 RT3 D f71E
35,

K7 77 Favvea—74 viBEADE

4 Hausman-Taylor 5 OBFE i3 fiiim [ THIAT ST 5,
5 MR R | 39 TVRETH 2720, BRI K o THE X 5 R R &0t R
2%,
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L TSR EN AT A ) (METD & [MFHULBERERE ] (METD X Y EFHEK

FK AT HT #HEORTH B, 777 Fava—T4 v /7% BAT %L, EEENSL.
b, fEEEBA L, TRCOETRI A= VARGV LR bh b, DEEREMNRELa Y b
—LLTh, T (1) & (2) TRE2XSIC, 777 Fava—74 v 70BN BEDEEN
LIRS 2 C LR TE D 10, £z, ET (3) ~ (7) #H2 &, FEEN LOJRFRITEIC
Fe0 LTI RKIcHB e pdbhrd, 777 Faveva—T4 v 2BATEZLICkoT, Bk
138 1.9%3Md 2 — 4 <, PREIEAIR L7%EMCE T 0., Fle BARIERCHEML R 0o,
TR EEER ST 2, 270, T2 TOFRLEOMMAEMO LARICX 2 b 0p, IRFEEDHEM
L 2D DM & R,

Ka4DEFN 8) #ABL, 79V Favva—T4 v/ OEARMEOEINERIC T I 2D
BRH LI LBbh b, THF, 2799 Fava—TF4 v 7 OEAREE IT BEZTHIC L.
HEOWIMNERIC T 7 AICHFLG L L 2B T 5, ZofR, ENAESSMINMbES (o
Ebo) Ky 7 LA EZ LD,

7. K4 OEIclROERELZa Yy Pr— L LT wna, 1 HioEERray br—n
BRELCEERELZa Yy e — A LChAMRERIS LN S (HiEwm D),

K4 799 Favta—T4vIe¥E"T7r—<v 2 (HT)

0 R4 DHEFHRERICEH T B EFEN 2 o EOMRIC RIERSLETH B, Pl EEEOFE
3. EENTOEEROHNN L ~voXsE (ZrRxwr v ay) L ALORERI Eodss (4
FEVERIR) 1€ 05 2 e TE 2, AITECOEEMIEIIMT 2 A L2 fEti e LTI N T
VB, HEEFET AT, EEXEXI—Da Y b —ARH DD, EELEOEEED M L
7. R EoUFAEOEEEOSE EEEORE) 1aictbrohTunkny (B
P~ EFRDE/ NG FIREMEA S 2 & L ICiHER T 2 0 EBH 5,
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(1) (2 (3) (4) (5) (6) (7 (8)
INTFP x 100 InY InL InK InM In(export) In(#affil.) In(#affil.°s)

In(Age) 0.243 0.195*** 0.0981*** 0.863*** 0.261*** 0.684*** 0.448*** (.209***
[0.424] [0.0274]  [0.0209]  [0.0473] [0.0319] [0.0699]  [0.0243]  [0.0193]

Dcloud 3.752*%*%  1.435*** 1.166*** 1.439*** 1.367*** 1.035*** 0.720*%** (0.444***
[1.471] [0.118] [0.0944] [0.166] [0.127] [0.251] [0.0926]  [0.0745]

Icloud 0.521** 0.0185*** (.00445 -0.0324  0.0167**  0.0187  -0.000709 0.0147***

[0.236]  [0.00576] [0.00406] [0.0212] [0.00754] [0.0273] [0.00675] [0.00510]

Obs. 16,777 17,419 17,421 17,317 17,053 17,421 17,421 17,421
0 0.89 0.99 0.992 0.93 0.985 0.949 0.978 0.98
X2 5,620 4,196 614 2,594 4,781 1,157 886 1,026

Notes. Hausman-Taylor estimation results. Industry by year dummy variables are included in every regression.
Dcloud is a variable which takes 1 if a firm introduce cloud computing service at any time in the data set and 0
otherwise. /cloud is a variable which takes 1 if a firm introduce cloud computing sertice at ¢ and 0 otherwise.
#affil. is the number of affiliates. #affil. °° is the numer of affiliates overseas. Standard errors in brackets. VY, L,
K, and M mean gross output, number of employee, estimated tangible fixed capital (land excluded), and
intermediate input, respectively. * p<0.10, ** p<0.05, *** p<0.01.

757 KAV Ea—T4 VI OEARPEEICED XS hBE T30 MET 572010, &
5 TRABEANAT7+—<wVAICHET IRAGLER 2 7 Favta—T4 v 70EANCHFEI S5
Wt 2 To72 V7, K4 LCERINERY EFoz, #5071 (1) ~ 3) ek, ©
DB DL MLICE 2 DTlEAR WV, EFTA (4) & (5) 2R3 &, FHEETLEY LTIz 3
(1 1.6%) BEFEEUSTOFEEDHML T3 (15.5%),

e, TV (7)) Wk, BREORARFHDIEML T 5, FiAa IT HAICX->T, 1§
WA AL =R ), A /) R=va vy XT3 —< VY RICHBL 2GR 2D Ly, —J, €
FA (8) DXHic, R&D BIEHAMENR 7 IV Fava—T 4 VIR BATEIOD, 757
Favea—F4 v 7 DEAICK>T R&D THIABIINT 3 2 L3R TCER VI b, 4/
— v a VIEEIRERIL L TR b D EIRBEI NS,

X5 /o9y ravia—T4 v oM A7 +—~v 2 (HT)

7 72770, At EE2BEET 27-0, 6 TlE. 27 AV F2=Z2U EfFo T aREICR -7
S ELTWw3,
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(1) (2 (3) (4) (5) (6) (7) (8)
In(#prod.) In(HHI_prod) In(SD_prod) in(Salesynby) In(Salesye ) Main biz. In(#patent) In(R&D)

In(Age) 0.127*** -0.0139*** -0.00659* 0.358*** 0.643*** -0.00125 0.699*** 1.204***
[0.0220] [0.00473] [0.00345] [0.0561]  [0.0864] [0.00427] [0.0836] [0.139]

Dcloud -0.128*** 0.0218**  0.0106  1.305*** 0.911*** 0.00653 0.867*** 1.399***
[0.0490] [0.0106] [0.00763]  [0.167] [0.196] [0.0110] [0.241] [0.375]
Icloud -0.00544  -0.00156 -0.00124 0.0155** 0.0547*** -0.00171 0.0298** 0.00454

[0.00599] [0.00213] [0.00143] [0.00785] [0.0206] [0.00330] [0.0120]  [0.0217]

Obs. 9,063 9,063 9,063 9,063 9,063 9,063 9,063 9,063
0 0.932 0.788 0.82 0.992 0.952 0.466 0.99 0.987
X2 584 6,208 6,575 3,299 4,176 9,297 649 492

Notes. Hausman-Taylor estimation results. Industry by year dummy variables are included in every regression.
Dcloud is a variable which takes 1 if a firm introduce cloud computing service at any time in the data set and 0
otherwise. /cloud is a variable which takes 1 if a firm introduce cloud computing sertice at £ and 0
otherwise.#prod is the number of the segment in which the firm is active. HH/[_prod is the HHindex.

Sales pmain iz 1S the sales of the largest segment of the firm in terms the value of sales. Sa/es ,uer piz. is the
sales of the largest segment of the firm in terms the value of sales. Main biz. is the ratio of the sales of the

largest segment over the total sales. R&D is the nominal R&D expenditure of the firm. * p<0.10, ** p<0.05, and
*** p<0.01.

4, 2, CIO DEALPES AT F—<V R

CIO BHAMED N7 3 =<V RICHMT 2D TH 5 I 5, CIO OFEICBET 2%  OiffferE
BN TV BERCKICEER, HARMBED CIO B3 2i58ix v, £61k, 77V Favea—7
4 BT AEEIOHER L Rk D A LT — ik ) CIO DEAICEHL THEI2iTo2#HRTH
%, 3 CIO 2E AT 2 REDOEEME (Dcio DIRED) 2R 2 L., EEEIE . KEZET, Bl
EFAMER Z RIS/ T o T A RETH D, TD X5 H#EN CIO % EAT 5 L LAILKRT 5
(70 2), LL, BEARCHE, FRBEAD ZNICEDETIERT S (£FT 1 3~5) =0, £k
W7 EEETEIC A B R 7w (BT v 1),

®6 CIOtPENTr—~v2A
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(1) (2) (3) (4) (5) (6) (7) (8)
INTFP % 100 InY InL InK InM In(export) In(#affil.) In(#affil.’%)

In(Age) 0.98  0.0911*** 0.137*** 0.449***  0.0438  0.423***  (0.0268 -0.021
[1.195]  [0.0290]  [0.0223]  [0.126]  [0.0383]  [0.141]  [0.0364]  [0.0264]
Dcio 11.03%**  1.736%** 0.965%%* 1.743*** 1.814*%** 1826%** (.800%** (.621***
[2.125] [0.136] [0.100] [0.174] [0.147] [0.307]  [0.0906]  [0.0796]
Icio -0.154  0.0127*** 0.00655*  0.0285 0.0177*** 0.00331  0.000796 -0.00356

[0.185]  [0.00446] [0.00342] [0.0199] [0.00587] [0.0218] [0.00564] [0.00407]

Obs. 24,477 25,431 25,433 25,300 24,913 25,433 25,433 25,433
0 0.94 0.992 0.991 0.898 0.988 0.961 0.97 0.98
X2 6,325 7,794 1,135 3,336 8,676 1,187 1,920 1,807

Notes. Hausman-Taylor estimation results. Industry by year dummy variables are included in every regression.

Dcio is a variable which takes 1 if a firm introduces CIO at any time in the data set and 0 otherwise. /c/o is a
variable which takes 1 if a firm introduce CIO at t and 0 otherwise. #affil. is the number of affiliates. #affil. °° is
the numer of affiliates overseas. Standard errors in brackets. Y, L, K, and M mean gross output, number of
employee, estimated tangible fixed capital (land excluded), and intermediate input, respectively. * p<0.10, **
p<0.05, *** p<0.01.

Weill & Woerner (2013)ic XiE, CIOFZZ DX A FIC Lk o THED AT+ —< VRAICKHT I H
RS2 D, b oS IT ¥ —E RIHEFET 2 CIO DA IR EOIEKICIIERT 2 b DD, 4k
72 ) & — 3BT 2 A[EEMEDS B 2, —J7. CIO 2SN AR I L DBIRICE T
boTwaE, REOIEEIRMEL, 4 /=y a vMEEIh 3,

F 7 13, CIO QEARPEDOHEARAT+—<=VRAICEDL I b0 R0 THS
(HT #5h) . CIO 0B ARHFOHEFHS L (FT7 4 1D, FEOFR—F 7+ VA2 X0 sE 3
(71 2¢3), EFA (4) THRZ XY, CIO DEAFFHEXDOTELOILRICIIEREICORD
STV bDD, FEETHRVEIZAY P TEIABRLRZNMEZD LI (ETN 5, ZDd,
AA VeV ZQEEIMNT 2 (£EF16),

—77. FiE 7= 01 CIO DA, RECRAREHFRZEME 222t TH 5, CIO 2 EAT
T 1 ORI T 5 (e99333 2 1), ZHIERENOEFEHREHR O —Jtbick > T A
HWMEDRE - BEHNR IV R L -l ho iR THhHIbDEEZLND,

#7 CIO LM 7 +—~v & (HT)
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(4) (5) (6) ) (8)

(1) (2 (3)
Main biz. In(#patent) In(R&D)

|n(#p|’0d-) In(HHI_prod) In(SD_prod) In(Salesmainbiz)  In(Salesgmer biz)

0.0518 -0.0151 0.227*  0.283**

[0.131] [0.0232] [0.119] [0.131]
1.984***  -0.00983 1.998*** 2.624***

In(Age) -0.00877  -0.0185 -0.0231** 0.128**
[0.0275]  [0.0130] [0.00994] [0.0553]
0.144***  -0.0147 -0.0104  2.028***

Dcio
[0.0262]  [0.00915] [0.00702]  [0.212] [0.208]  [0.0120]  [0.272] [0.374]
Icio -0.00548* 0.00298* 0.00263** 0.0168** -0.0172 0.00545* 0.0333**  0.0164
[0.00333] [0.00157] [0.00121] [0.00664] [0.0158] [0.00283] [0.0143]  [0.0157]
Obs. 12,241 12,241 12,241 12,241 12,241 12,241 12,241 12,241
0 0.896 0.81 0.81 0.994 0.964 0.648 0.983 0.989
2 1,812 12,450 10,303 6,471 7,001 12,838 1,164 1,016

X
Notes. Hausman-Taylor estimation results. Industry by year dummy variables are included in every regression

Dcio is a variable which takes 1 if a firm introduces CIO at any time in the data set and 0 otherwise. /fullcio is
a variable which takes 1 if a firm introduce full-time CIO at t and 0 otherwise. /cocio is a variable which takes 1

if a firm introduce concurrent CIO at t and 0 otherwise. HH/_prod is the HHindex. Sa/es 4y iz, is the sales of

the largest segment of the firm in terms the value of sales. Sa/es ,4er pir. IS the sales of the largest segment of
the firm in terms the value of sales. Main biz. is the ratio of the sales of the largest segment over the total

sales. R&D is the nominal R&D expenditure of the firm. * p<0.10, ** p<0.05, and *** p<0.01.
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MEOHARMHEIC LS ITLIR, "—Frv =272V 7 by =7, HEO ITEEZR L, HAlcEM
INEIT BEXZEHT2ILH0,. 257 Favva—T4 v hEofAzIIL® L T2, 4
IT y—ERDEALHH~E 7 F LT,

ATl FES, IT ¥— e 20ofREWRLDEL T IV FavYa—T 4 VY Z7EACHEHL -,
MR ER-FE | ik nid, HETH 29V Favva—TF 4 v 7 EAREDOEEH 2009 4
10%%* 5 2016 4F 60% F T LA L Tk O, KE XV FE (2010 FCTEAFEIFTTIC 60% % 2
2) boD, HRABEICHIEELCE b LEbN 2,

L2 L., Van Ark (2016) 1. 2D X5 ¥ 0D IT EE~OHKEHLS IT ¥ —E AEA~D > 7
MEcKE, EE, EOREICEWTOEHEINSE T, [TH—t ZADEADAEHLT L b
DAFEEOH EICHE T WTwAWZ ., Lo CTAEROREDOH TR IT 377 [FRIEER
ThHHLDLIEHL WD,

KAWL CIIRFESRE IC X 2 [ERUIEEREHRE | (METD & [S3EEEHHEARAE] (METD o

FEEFR A~y F VL, 7T Favea—T 4 vZ7OEARBEOAENE, 781, [EEEK.
FETEED N T =< VARG Z 2B mW LT, BRERMEMHREZa Yy Pr—ALLTH, 77
YRavva—74 v EARREOLEEEE SO, T LEHIEL, BEOIINERMAENES 2 2,
T LR TEETHMU B P, FEETRCEIATORENKE CHINT 5, £72. R&D 3238
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fiism B AEEREBHEETIC X 2 = v 2T, V7 by 2T, IT — XD HFKOWGEE

# B-1 ARG

sHic & 3 IT AR EE~ DS

(1) (2) (1) (2)
InVA InVA InVA INVA
InL 0.841%*** InL 0.820%**
[0.00410] [0.00430]
InL(IT) 0.0996%*** InL(IT) 0.0919%**
[0.00330] [0.00335]
InL(nonlT) 0.766%** InL(nonlT) 0.749%**
[0.00465] [0.00481]
InK(nonIT) 0.149%**  (0.155%** INKS(nonIT) 0.172%**  (.179%**
[0.00267] [0.00273] [0.00290] [0.00295]
InIT(hardware) ~ 0.0032 0.002 InIT(KS, hardware)  0.0115***  0.0106***
[0.00204]  [0.00208] [0.00253]  [0.00259]
InIT(software)  0.0325***  (0.0331*** InIT(KS, software)  0.0389***  0.0394***
[0.00176] [0.00180] [0.00219]  [0.00225]
InIT(service)  0.0365***  (0.0392%** InIT(service) 0.0290***  0.0312%**
[0.00200]  [0.00207] [0.00207]  [0.00213]
Obs. 41,702 41,702 Obs. 39,978 39,978
Adj. R? 0.879 0.872 Adj. R? 0.884 0.877
Sum of Coef. 1.062 1.095 Sum of Coef. 1.071 1.101

Note. Standard errors in brackets. *

p<0.10, ** p<0.05, *** p<0.01

Note. KS is the capital service. Standard

errors in brackets. * p<0.10, ** p<0.05, ***

p<0.01
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*B-2 1T $A & IR A P B AR

(1) (2) (3) (1 (2) (3
InVA InVA InVA InVA InVA InVA
1997-2002 2003-2008 2009-2015 1997-2002 2003-2008 2009-2015
InL(IT) 0.0499***  0.0996***  (0.124*** InL(T) 0.0422%**  0.0917***  (0.118%**
[0.00554] [0.00561] [0.00533] [0.00539] [0.00578] [0.00542]
InL(nonIT) 0.732%**  0.795%**  (.751%*** InL(nonlT) 0.713*** Q. 777***  (0.739***
(0.0100]  [0.00792] [0.00671] [0.0103] [0.00838] [0.00680]
InK(nonIT) 0.171***  0.129***  0.169*** InKS(nonlT) 0.195%**  0.157***  0.186***
[0.00600] [0.00428] [0.00407] [0.00596] [0.00497] [0.00426]
InIT(hardware) 0.0313***  -0.00273  0.000834 INIT(KS, hardware) ~ 0.0486***  0.00247  0.0101***
[0.00470] [0.00377] [0.00300] [0.00556] [0.00467] [0.00382]
InIT(software)  0.0326***  0.0394***  (0.0276*** InIT(KS, software)  0.0374***  0.0449***  (0.0352%**
[0.00302] [0.00336] [0.00280] [0.00365] [0.00425] [0.00353]
InIT(service)  0.0423***  0.0459***  (0.0296*** InIT(service) 0.0320***  0.0391***  0.0220***
[0.00327] [0.00382] [0.00340] [0.00328] [0.00399] [0.00347]
Obs. 11,985 15,164 14,553 Obs. 11,480 14,357 14,141
Adj. R? 0.902 0.869 0.862 Adj. R? 0.908 0.874 0.868
Sum of Coef. 1.059 1.106 1.102 Sum of Coef. 1.068 1.112 1.110
Note. Standard errors in brackets. * p<0.10, ** Note. KS is the capital service. Standard errors in
p<0.05, ¥*** p<0.01 brackets. * p<0.10, ** p<0.05, *** p<0.01
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* B-3-a BB EBRRHERT (BAR T v 7)

Large firms SMEs
(1) 2) (3) (4) (5) (6) (7 (8)
InVA InVA InVA InVA InVA InVA InVA InVA
1997-2015 1997-2002 2003-2008 2009-2015 | 1997-2015 1997-2002 2003-2008 2009-2015
InL(>IT) 0.0984***  0.0509***  0.0926***  0.127*** | 0.0687*** 0.0327*** 0.0863*** 0.0676***
[0.00379] [0.00668] [0.00638] [0.00609] i [0.00591] [0.00859] [0.0106]  [0.00957]
InL(nonlIT) 0.715%%%  0.689***  (,739%** (. 705%** | (0.802%* (. 744%**  (812%**  (.8]12%**
[0.00583]  [0.0137]  [0.0102] [0.00796] i [0.00755] [0.0132]  [0.0127]  [0.0128]
InK(nonlT) 0.170%**  0.198***  0.153***  (,165%** | 0.105%**  0.121%**  0.0730%**  0.144%**
[0.00363] [0.00877] [0.00605] [0.00496] i [0.00385] [0.00734] [0.00525] [0.00739]
InIT(hardware) -0.00469*  0.0159%** -0.0111** -0.00297 | 0.0117*** 0.0477** 0.0132**  0.00359
[0.00256] [0.00596] [0.00462] [0.00369] i [0.00341] [0.00695] [0.00595] [0.00500]
InIT(software) 0.0287***  0.0309***  0.0318***  0.0247*** | 0.0368*** (.0334*** (.0480*** (0.0283***
[0.00220] [0.00378] [0.00423] [0.00333] i [0.00299] [0.00488] [0.00512] [0.00509]
InlT(service) 0.0385%**  0.0412%**  0.0437*** 0,0303*** i 0.0450*** 0.0460*** 0.0614*** 0.0308***
[0.00239] [0.00379] [0.00442] [0.00385] i [0.00433] [0.00689] [0.00765] [0.00713]
Obs. 23,273 6,654 8,279 8,340 18,429 5,331 6,885 6,213
Adj. R? 0.864 0.889 0.858 0.862 0.695 0.748 0.677 0.709
Sum of Coef. 1.046 1.026 1.049 1.049 1.069 1.025 1.094 1.086
Note. Standard errors in brackets. * p<0.10, ** p<0.05, *** p<0.01
% B-3-b  HUSHIHARI A0 A4 FERSEUHERT (HEAY — v R)
Large firms SMEs
(1) 2) (3) (4) (5) (6) (7 (8)
InVA InVA InVA InVA InVA InVA InVA InVA
1997-2015 1997-2002 2003-2008 2009-2015 | 1997-2015 1997-2002 2003-2008 2009-2015
InL(>IT) 0.0920%**  0.0431***  0.0868***  0.122%** | 0.0623*** 0.0292%** 0.0762*** 0.0641***
[0.00388] [0.00647] [0.00662] [0.00623] i [0.00596] [0.00885]  [0.0109]  [0.00959]
InL(nonlIT) 0.704%%% 0,678+  725%**  (.696%** | 0.782%* (. 720%**  0.796%**  (.798***
[0.00604] [0.0141]  [0.0107] [0.00813] i [0.00772] [0.0135]  [0.0132]  [0.0127]
InKS(nonIT) 0.190%**  0.213*%* 0, 176%**  (,183%** | (.134%**  (0,153***  (102%%*  0.160%**
[0.00393] [0.00865] [0.00692] [0.00525] | [0.00418] [0.00732] [0.00608] [0.00766]
InIT(KS, hardware) 0.0025  0.0313*** -0.00606  0.00493 | 0.0224*** 0.0717** 0.0188**  0.0142**
[0.00310] [0.00675] [0.00553] [0.00459] i [0.00453] [0.00897] [0.00791] [0.00670]
InIT(KS, software) | 0.0334***  0.0355*** 0.0352***  (0.0299*** | 0.0519*** 0.0445*** (0.0655***  0.0447***
[0.00264] [0.00433] [0.00508] [0.00408] i [0.00414] [0.00672] [0.00727] [0.00692]
InIT(service) 0.0317*%*  0.0323***  0.0377*** 0.0239*** i 0.0381*** (.0388*** 0,0565*** (0.0234***
[0.00245]  [0.00377] [0.00458] [0.00393] i [0.00440] [0.00697] [0.00795] [0.00712]
Obs. 22,211 6,388 7,795 8,028 17,767 5,092 6,562 6,113
Adj. R? 0.868 0.893 0.862 0.867 0.706 0.760 0.687 0.717
Sum of Coef. 1.054 1.033 1.055 1.060 1.091 1.057 1.115 1.104

Note. KS is the capital service. Standard errors in brackets. * p<0.10, ** p<0.05, *** p<0.01
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(1) [eEmsEEAHFHE & MERUEEERE] o~y F v s

W7 — Z XL LE, BERFTICX o T~y F VI Lz, = v FvrEn, oficusnT
WEY YT NELITD LB ) TH B, 2015 4F (2014 FFFERE) TIHHRUHERFE? TDON LA 2
272, VY TADLLAL TWhwB,

#C  [EEHEANE] (METD & MEHUIEERESE] (METD o~y F v

&F %
1997 1,069
1998 1,046
1999 1,079
2000 2,850
2001 3,819
2002 3,254
2003 3,044
2004 3,391
2005 1,920
2006 2,744
2007 3,133
2008 3,315
2009 3,467
2010 3,397
2011 3,614
2012 2,577
2013 2,764
2015 1,045
= 47,528

(2) T—2DFK
DA L EHOFEALIL JIP2018 7 — X 272, EARICEL Tt NEAMRERGHRE] (U
BE) OEFNT — 2k o TR b v, BERDRHliFEMILLE S v, FELL T2,
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figmD 777 Favva—T4 v thESTr—<v R
(HT #E5F, 1 HRioeEER 2N 2 2546

ED-1 /797 Favvea—T4vrefp¥Es7r—~<v202 (HT)
(1) 2 ©) (4) (5) (6) ) (8)

InTFP x 100 InY InL InK InM In(export) In(#affil.) In(#affil.’®)

In(Age) 0.273  0.0756** 0.0743*%% 0.752%%% (.125%** (627*** (,321%**  (,143%**
[0.447]  [0.0311] [0.0218]  [0.0544] [0.0376]  [0.0774]  [0.0301]  [0.0220]

IN(EMP,;)  -1.405%** (0.329%% (.365%** (.653*** (.343*** (.367*** 0.105%** (.108***
[0.256]  [0.0101] [0.00677] [0.0274]  [0.0130]  [0.0383]  [0.0114] [0.00861]

Dcloud 8.581%**  2.901%**  2.335%kx ] GO2*K* 2 8Fkkk ] TGk ] THGRKE () QK
[1.596] [0.142] [0.109] [0.189] [0.153] [0.271] [0.114]  [0.0819]

Icloud 0.526** 0.0162*** 0.0036  -0.0321  0.0128*  0.023  0.000355 0.0159***
[0.235]  [0.00522] [0.00345] [0.0197] [0.00687] [0.0265] [0.00631] [0.00484]

Obs. 16,435 17,052 17,054 16,955 16,703 17,054 17,054 17,054
o 0.901 0.996 0.997 0.956 0.994 0.962 0.99 0.988
% 5,451 6,676 4,638 3,591 6,729 1,185 1,030 1,390

Notes. Hausman-Taylor estimation results. Industry by year dummy variables are included in every regression.
Dcloud is a variable which takes 1 if a firm introduce cloud computing service at any time in the data set and 0

otherwise. /cloud is a variable which takes 1 if a firm introduce cloud computing sertice at ¢ and 0 otherwise.

#affil. is the number of affiliates. #affil. °° is the numer of affiliates overseas. Standard errors in brackets. Y,
VA, L, K, and M mean gross output, value-added, number of employee, estimated tangible fixed capital (land

excluded), and intermediate input, respectively. * p<0.10, ** p<0.05, *** p<0.01.
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fiEHE CIO ¢¥EETr—<=V R
(1) B (Ifullcio) & FEE (Icocio) #4734 (HT #EH)

(1) (2) (3) (4) (5) (6) (7 (8
InTFP x 100 InY InL InK InM In(export) In(#affil.) In(#affil.’s)
In(Age) 0.983  0.0908*** 0.137*** 0.450%**  0.0431  0.425***  0.0265 -0.0218
[1.195]  [0.0290]  [0.0223]  [0.126]  [0.0383]  [0.141]  [0.0364]  [0.0264]
Dcio 11.02%**  1,736%** (0.965*** 1.743*** 1.814*** 1826*** (.800*** (.621***
[2.121] [0.136] [0.100] [0.174] [0.147] [0.307]  [0.0905]  [0.0797]
Ifullcio 0.0291  0.00688 0.0151**  0.0555  0.00539  0.0407 -0.004  -0.0210**
[0.389]  [0.00935] [0.00718] [0.0417]  [0.0123]  [0.0458]  [0.0118] [0.00852]
lcocio -0.178  0.0135%**  0.00547 0.025  0.0192*** -0.00143  0.00141  -0.00135
[0.190]  [0.00458] [0.00352] [0.0204] [0.00603] [0.0224] [0.00579] [0.00418]
Obs. 24,477 25,431 25,433 25,300 24,913 25,433 25,433 25,433
0 0.94 0.992 0.991 0.898 0.988 0.961 0.97 0.98
X2 6,328 7,794 1,137 3,337 8,678 1,188 1,922 1,812

Notes. Hausman-Taylor estimation results. Industry by year dummy variables are included in every regression.

Dcio is avariable which takes 1 if a firm introduces CIO at any time in the data set and 0 otherwise. /fullcio is

a variable which takes 1 if a firm introduce full-time CIO at t and 0 otherwise. /cocio is a variable which takes 1

if a firm introduce concurrent ClO at t and 0 otherwise. #affil. is the number of affiliates. #affil. > is the numer

of affiliates overseas. Standard errors in brackets. ¥, L, K, and M mean gross output, number of employee,

estimated tangible fixed capital (land excluded), and intermediate input, respectively. * p<0.10, ** p<0.05, ***

p<0.01.

30



(2) CIO EHhp¥ D7 5 —~ v (HT #E)

(1 (2) (3 4) (5) (6) ) (8
InTFP x 100 InY InL InK InM In(export) In(#affil.) In(#affil.°%)

In(Age) 0.207  0.0875*** 0.136*** 0.439***  0.0373  0.365**  0.0231 -0.0254
(1.244]  [0.0294]  [0.0220]  [0.125]  [0.0389]  [0.145]  [0.0364]  [0.0267]

Dcio 2.663***  0.0302 -0.140%*  -0.0712 0.025 -0.143  -0.133** -0.0808*
[0.958]  [0.0787] [0.0666]  [0.110]  [0.0841]  [0.157]  [0.0571]  [0.0457]
Ifullcio -0.483  0.000445 0.0263*** 0.0633  0.00489  0.0979* -0.000999 -0.0220%**
[0.500]  [0.0114] [0.00856] [0.0499]  [0.0151] [0.0572]  [0.0142]  [0.0104]

[fullcio x SME 1.131 0.0162  -0.0361** -0.0275 -0.000558 -0.163  -0.00671  0.00727
[0.865]  [0.0202]  [0.0151] [0.0872]  [0.0266]  [0.100]  [0.0251]  [0.0184]

Icocio -0.434*  0.00849 0.00754* 0.0512** 0.0186** 0.0424  0.0127*  0.00636
[0.255]  [0.00586] [0.00439] [0.0255] [0.00774] [0.0293] [0.00729] [0.00535]
Icocio x SME 0.55 0.00958  -0.00581 -0.0936** -0.00242 -0.121%** -0.0321*** -0.0219%***
[0.378]  [0.00885] [0.00662]) [0.0381]  [0.0116]  [0.0439]  [0.0110] [0.00806]

Obs. 24,477 25,431 25,433 25,300 24,913 25,433 25,433 25,433

0 0.875 0.991 0.993 0.905 0.986 0.939 0.972 0.976

x? 6,828 7,551 997 3,174 8,458 1,644 1,775 1,875

Notes. Hausman-Taylor estimation results. Industry by year dummy variables are included in every regression.
Dcio is a variable which takes 1 if a firm introduces CIO at any time in the data set and 0 otherwise. /fullcio is
a variable which takes 1 if a firm introduce full-time CIO at t and 0 otherwise. /cocio is a variable which takes 1
if a firm introduce concurrent CIO at t and 0 otherwise. #affil. is the number of affiliates. #affil. °® is the numer
of affiliates overseas. Standard errors in brackets. ¥, VA, L, K, and M mean gross output, value-added, number
of employee, estimated tangible fixed capital (land excluded), and intermediate input, respectively. SME

means small and medium sized enterprise. * p<0.10, ** p<0.05, *** p<0.01.
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fifism F - AEERGET &

Variable Obs. Mean S.D. Min. Max
InNTFP x 100 42,129 -1.11 20.77 -167.28 93.75
InY 43,618 8.93 1.68 3.61 16.20
InL 43,620 5.92 1.31 3.91 11.72
InK 43,440 7.39 2.31 -1.11 16.69
InM 42,885 8.52 1.85 0.68 16.12
In(export) 43,620 2.01 3.52 0 15.88
#affil. 43,620 10.28 46.85 0 1366
#affil.o® 43,620 4.00 27.28 0 1235
#prod. 43,620 2.69 1.56 1 16
In(HHI_prod) 43,620 0.51 0.15 0.13 0.69
In(SD_prod) 33,742 0.26 0.16 0 0.53
In(Sales . i) 43,620 9.09 1.71 4.39 16.43
In(Salesgyer v,) 33,742 7.89 2.07 _0.55 15.47
Main biz. 43,620 0.75 0.22 0.19 1
#patent 43,620 203 2,077 0 138,966
In(R&D) 43,620 2.14 3.06 0 13.15
Age 43,620 46.67 19.19 1 257
Dcloud 17,421 0.37 0.48 0 1
Icloud 17,421 0.20 0.40 0 1
Dcio 35,470 0.56 0.50 0 1
Icio 25,433 0.36 0.48 0 1
Ifullcio 25,433 0.04 0.20 0 1
lcocio 25,433 0.32 0.47 0 1
SME 43,620 0.44 0.50 0 1
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[SaaS] : Software as a Service DUEFR, [ 74 & v A | L wHBT Ny r—v Y 7 b &5
T2HEROBA L IEREZY A v X2y P REDAY P72 N LT BRECLEERT 7Y
F—vavy 7oty - LCREL. HEFARCINAZS 2 BEEIZEL S 5 .
ASP (Application Service Provider) & [FfkD#—v 2 TH 2203, FFIC1 DD AT L7 7 v b
74— L CTEHBOBEEDT 7V r—v a YR EET 2D b D2, SaaS &bz,

[PaaS] : Platform as a Service DR, SaaS WICHEHAINLET AV 75— avI7+y=TD
B, W RZ<A¥—vav, BFEFEEA Y FP7—IRBATIT) L2 WRBIC L 72V 2 7 LJB
BEZ w9,

[TaaS]| : Infrastructure as a Service DUEHR, KA~ v (MALEAT] 1 X W PR 2 2 v v
2—XEHEIL, M L7z OS ICX W EET 25 a a2 v v a— &) ZEENICERIERREC
L7z D%\,
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filizm I Hausman-Taylor f£&t
T ZTIEASCTERM E LT 5 Hausman-Taylor #f5H OG22 ZHiBH S 2, 31 D tiETDNT F —
TV RARIUTOETADL I ICRED LT D,

Performance;; = ¢ + a; + B ZE* + BZ + y X + v XE + &, (I-1)

U, ap BBIEINEWREOEENE (Unobserved firm fixed effect) % . ZFXIZREAZ DHVE
Z5# (time-invariant exogenous variable, A3 TIIEEZEX I —) & ZFMIFIREAZE O NAZEE (time-
invariant endogenous variable, a; &HHBI3 5. ATl Cloud ® CIO FDE AFEERR) %, X&*
(TR A 2581 (time-variant exogenous variable, AR CIXBZEFR, EEXFEL I —) &, XTI
BANEZEL (time-variant endogenous variable, a; & HHBE. AL Tlk Cloud A, CIOEA) %K
ER

D X5 A, BEMRIEFHC X o Ty ey o B E R %2155 2 & IZA[EETH 5 25, [EE
hRHEE OHEE 71D b pexopn o —HHEER %155 Z & 13T 72\, Hausman & Taylor (1981) 1%
CDXIBRETNCTRHCLND—HIEEREZBF L HELZREL T 5,

¥ —BEH 1-1) Rt o TEES RIS Z L, vy Oy o—RiERZ 5., KEEZ KD 5,
BRI, RO ERAERZ L ZEMCR S 2 D, £ DR, Z8M ke, EHHBET 2 20 BRIEAR L
LT, X§ ORZETFEH» O OTebf. X OMEFEH» O OTebf. XEXOMEVY, 28k x5,
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