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LB R REOMRET - 2R FEH Lo Cch b, FFIC/7 7V Favea—T4 v I7ON
A OREICERE 2o, BIEEABEER L <G 217> T 5, HERHIC I3 2008 4E, 2013
M, 2015 FOEEMREL VDT =X E2FHL, £/ Favva—74 v I7OEA
DEMEERE LCREMNCEARZ 7o —F vy FREERIC X 2@EHEEAFEHL W3, &
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M4:1T—v2EH /ITEH (23%)

1995 2000 2005

0
L

2010 2015

Density

© T T T T T T

0 5 1 0 5 1
ITOOOoooATOOOO
Graphs by year

s TR SERE & | X 0 EHHEX

BEOEEEHICE T2 — Py = 7 OFEBEL 90 F{UFE TT, 2000 FRICA-THH
ZOEBPRECMMT LTS, 2D &, FERRBHEEHC X 2MEET b ifERE T %, 2000
FERUBIEZY 7027 8 ITH—EROEBBTLER-oTEL L, LaL, K4D LS
T, WERIE L OMETEH IT o — e 2LITEA TR WKL TH 5, 4 - HE (2015)
THfMIN T2 XY e, o HRMBETCRRER T HEPfTONTELT, IT 26+
DY Z—=vEBTOROAREERATR I NS,

B By =T h b B IT RGO i | B S hk L,
WOREL I3, WE# B RBIRE AL,



3. 3. BERFEICX377 Y Favva—74 V7 LEREREEEOEA

4 TIRLTWw2 X)ic, ITIKEL TR K DHARET IT 0¥ — e 2L Tw
2b0LBbNs, 2IhHIE, IBFEDITOV—2ftflé LTIy FavEa—T
4 v ZICERHL, 208 AZMBIT 5, £/, XKETTEORFHIREMEIET 22 21T 5,

MERUIHERRE | KB T 2HENREED /Iy Favea—T 4 v Z7OFIHE (K
5) 1%, 2008 £ 6.6% 2> 5 2016 FFICH1F 5 59.3% & Z OFIFHH 8 EfHIC BT 52.7 K
AV PEeREL ER L, BBE ME#BEDE] CollHI v REREICNT S22 F
vFavea—74 v IZRHEER L & 2009 £ 5 2012 FOHEICE T 56.2%72> 5
70.6%ICHB LTV . HEADZ Iy Fava—TF 4 v Z7ORFIRE2 T 72 KEICH L T
T eabhr s, HAD 2016 FOFHEIZ, L5 < 2012 FDKED H/NMEEEDFIH]
RENZITFKEEIGEL 2L TAHTH 5, KEDOKRMBZEIZ 2012 FRFAIC BT 80% D
FIFRIE E 7o o T Wb, 73, DeStefano et al. (201D ICBWTCHELED I/ I Fa v’
2 =T 4 VI OE IR ERE L TH Y, 2015 FERELIT I T 50.9% & HARME & FFLE
DENRHTH 5, YL TIEZ7 77 Fava—T4 v 2HEICZDH—E 2[5y
HLTEY, ZOHNRIZT 29— 2P 21.5%, BT A=V —E 2D 29.9% L 7> T
Vw5,

AARACEICEAINTWERZ ST RN 77V T 4 v 79— xi2it, SaaS (Software as a
Service). PaaS (Platform as a Service). laaS (Infrastructure as aService) D=2DH 75 =
V0355, ZOHTD SaaS B D L CEAINTEH Y, ELED 2016 4 TIEFAEN R
BARDH] 44% T SaaS BEA ST N T3 12,

M5: HRMEICXE 279 Fayva—T 4 v 27 OHR
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TYRNMEFICBENTITREPRED N7 + —< Vv RICHBT % 5 2 THRENI O
WE MG T 21X B OFEEIRR 30 i OFEH SN TE 72 (Stephens et al. 1992; Weill &
Woerner, 2013; Ranganathan & Jha, 2008; Hu et al. 2014), & Z Tlx, o IT fE2M
DEMEE A S R WRELEH (Chief Information Officer, LA'F CIO) flEEDEAICHEH L

(MM ERERE | IC X > THARTOEARI: &2 BBl 2, YFEIc L, HAS
FICBWT CIO DEfEREDEIG Z 4 5 & (X 6). HiT: CIO DIEFET 2 h¥EDEIE 1L 5~
6% LD TS, 2 EAHEm S Ao, %L o ZE I TO CIO THIGLTED,
2016 FEICHE W TIE 40% DT BV THT D CIO AEFEL T 5,

Ross & Weill (2002) TH gL Twad X Hic, CIORIT #hED AT+ —< V/ RICD7%
JF% 95 2T, BELEROHMCEBIZBIC bR TNERLR W, L2rL, HRKoREICE
WCIXETD CIO i35 T | HTED CIO BSEFEL T 20 EI G D 40%FEE I
BWE RV, HRBPEICEWTITHRENBESA7 + -V RICTHICo2hnbhvne lbh
L2HHD—DOTH 5 A[REMED D 5,

X 6 : BT, ITHoREIEHRETHE (CIO) OEFEMEIHS
(2005 E~2016 4, Hifi7 : %)
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L7- B, BfRRICIE, BEtIAIA B E LT 27 97 Favta—T4 V72 BALTHE ¥R
I, Z25ThWidr 0 & L7aX I—ZHENY. ZOMREOHBIOLER L L TIREEBK.
M DIEEEOEE L LT TFP, ZDfhof¥ B2 8L L e EFR, TR
I—. BT DRI WO FEITE R AR LT, 1997 025 2015 fFD T —
R% T =N LU CHERT 2T o 720 Z DRER, RABZEIT & AEENEVIZE | BEFRIE O
3 &, TR WIEE, 77 FavEa—T4 VI OBAMERST L ERbro72,

K1: 777 avva—74 v 7 OBAREDR

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

4 79VFavEa—7 4y 7% ClO DBALREST +—2 V2
779 Ravea—T4 VIDBEARBESTH =<V ARICLESTT TR, ¥4 FRAD
I A5 %, —HEHIC IT % — & 2132 ORIFICH L THA 5 (pay-as-you-go) 3 CTH 2
Few, KELIT BHERES0BA S IT SMERORM%, EE - KERESD 5 T 07
D, HUNMRESCH L WELE - -2 b fEOFHIDHEE L < BEIK 2 WIHEICEK
G AA[REL 7B, F DD, FrL WIS — v 2 Vo~ TS BHEI N S
(Sultan, 2011), 72, ZGHICHET 2 IT #fii% BT OHMiH 72 & THA—F 20T
B, 7 Rayvea—4 v ZORHICE o CRERD IT +— 2% Y3 2CTEH
TEIMEL H 2, BFEOMOY — 2L b, TV XN OTEICFIICHIETE 5 2
C I EOEE L B ORI 5, LA L. Resource-based-view 2> 53 i, IT

By Fr LT —2ofFRICE LT C 2 2RI iz,
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REICL 2T+ —< v ZOLERR (FEMR) Z2HIEICT 2 A[REMED 2 (Mithas
et al. 2012),

HEDITH— e ZDREWARHFITHZ 77V Favva—T 4 v I7OEADRBED 7
F ==V RAILHENT 20, ZDEEVICOWT, TR MThbATniRwn, T 2Tl
[MEHREFERERE ) % [N ARE | b~y F v/ LT —2%FHT LI X
52T, REASATF =~V ZA~DFELRGLT %,

213 TREEHEATE] 2 oFEK L 2 0Eo @4 Er: %, [ERUEEERE ] o
779 Favea—74 v 7EARY CIO 0EALORFRE I LR TH 5, Fif#)ERE
PSRBT 2 L E 2 b N B HBEARLES IT IKEF T 3ELEQEL, IT ~—F 7 =7
B, IT Y7 by 2 7EM, IT Y —2OMNIMfifEER &2 a v e -8 e LT
Mz T3, HEE—ANY7 0 OBERNEL WY, IT ICEHT ANEF DAL VI L,
ITY 7 7278 IT = 2FARL I L, FEEEE TSV, 2B, [T —F7 =<
T OAE~Y A FATHERMBRBI GO N, COfE»S IT EL»H, IT V7 v
T.ITH =Ry 7 b3 ko THBAEEEZSOTWE LD LRI,

K2 77y Favva—74 v, ClO L DI BAEENE
(D (2) ©) 4) (5) (6)

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'/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  -4.509%%* -4.373%%% _4 5EQ*++  _4 65Q*** _4 AGQ*** 4 g34***
[0.310] [0.388] [0.498] [0.384]  [0.475] [0.633]
ITcost(software)/VA  1.926%%*  1.190***  0.464  2.033*** 1685**  0.775
[0.374] [0.442] [0.679] [0.448]  [0.546] [0.777]
ITcost(service)/VA 2.883%** ] O5T**x ] 620%x 2 183%x* 1 @p1Fk (139
[0.326] [0.362] [0.732] [0.403] [0.457] [0.853]

ClO 0.0656*** 0.0538*** (0.0360*** 0.0586*** (.0524*** (.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

#£3TlE CIO, 7997 Favva—T74 v 27t TFP OEBREZMGEL T\ 5%, #ERIT5
B EEEOER L IZITF . ITREERSLWIEY, V72T 2 ITH—2EALS
Wiz Y, "—F o 2 T7HERARDTWIEEY, TFP I5\w, Mz <, CIO ¢ 79 Favera
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—T AV IPEAINSIZE, EFEETE G,

®3 79 Favva—54 w7, ClIO & 4%D TFP

(D ) 3 (4) (5) (6)

L+S Large SMEs L+S Large SMEs
InTFP InTFP InTFP InTFP InTFP InTFP
L'/L 0.123***  0.116%**  0.164*** 0.126%** 0.117%** 0.178***

[0.0140] [0.0152] [0.0348] [0.0159] [0.0172] [0.0399]
ITcost(hardware)/VA  -0.925%** -(0,793*** -1.082*** -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%** 0.638*** 0.402*

[0.118]  [0.143]  [0.195] [0.131] [0.160] [0.225]

ITcost(service)/VA 0.728%%%  0.473*%*  (B5AZ*+* (0 G41***  (.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

F2EERIDHERIZ, HABEDZ Iy Fava—T 4 v 2L CIO O AR RIS
74—V AICEEREREZ T AREEEZRIEL TWwb, L L, Wit OLS i X 259
rchh, 77vFavea—74 v 7 ClO DBEARRKONE IIa vy e —1rEnT
W, N T F = VADEWRER I T Vavva—T 4 v 7 BEAT SN GFo
RERBIR) dB/ECTE v, ZOMBEICLT 2720, AT Tk, AT — X I X 5 590H7
2119,

4, 1. 799 Fava—74 Vv DBALLEST7+—<V R

K2 ERIDERIIS— NI Ny I L aHEHERTHY, 799 Favea—
74 v 7L CIO OFADBAEEICE 2 2R ORRRBREMEEL 72 b D Tlde v, UTT
2. ORI LT, BEEMEMEFIC X > THAEMD b 2 5T RIEZEM L 725 2T, &
AEEIT 9. BARIICIZ, AT DET M X o THERF T %,

Performance;; = a; + Z Z BjtDj: + B49°InAge;
t J

D nExperiencing CLOUD I nIntroducing CLOUD
+y" D, +v' D, + &t (1)
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P72 L, DFPeriencing CLOUD 1y A b A DB WREN 7 T Y Fa v va—TF 4 v
ZEATIARENEZ L L2 577201, T—Z2DODRC—ETH 7 IV Favta—T4 v
FBALZZLDODBZNECHLT] 22381 —AKTHE, ThicHL T
pineroducing CLOVD 3 5y Koy o —F 4 v 7R AL 1 RIRY, BAL TV
WEBICO0REBXI—EHT, 757 Fava—F4 v ZBAOE ) 23
LI B, Dt jEECHET 2L 58I BT, EEORBYESLOBE AL b
0=V 27-00bDThH%, REDKED Gibrat DERICHES & T, KEXKIZS v
ZLCRE D | BT 4 —~ v AT YEBEDFAge, & BHERBREFRD (Klette &
Korum, 2004), —MANCEBZEB T LYNIAERSE . ZORICKERBMETL T Z
& ER L CREERIINEEHNTWw 5,

¥ 7. REEEMNRDO L 7T Fava—F 4 v, CIO ©OEA LYo/ HHE
3% BATHEMEA I, S D X 5 mNAEMD D B 20 ic, OLS Tik—EitER %252 2 &2
T& 72 DT, T T Tt Hausman-Taylor #5H (HT) %47 5  HT #fzH-C (%, pJjrotuems cLovp
D XS IR X o TR T 2 ZEBORE (v ) % FEESRMGI R0 5, 5B KT
&i\ H#Fﬁﬁiﬂ@tﬁ%;ﬁ (ai%DiExperiencing CLOUD) D EF‘.,C\ DiExperiencing CLOUD % V\]i’}f%{ CE
L C. AMER RS (BEFIMCEEFOFL I — BLFEX I -1 Y) OTHHE
REREAER Y LI 2 1,

(1) XA GHTCHEFFEN D 7-0ICiE, 77y Favea—T 4 YOEAICHEN
TOEMBMETH 2, KT 13777 Favia—T4 YICEHTIFAEDONRICK - 7240
¥R, 2V R T VTAVIZICHAL T TREINE & & LREBICHAT I N AIC
FVWTH 797 Fava—T4 VR BALTWE22EL0-0DTH S, RYIOHFE
B CEAZ LTV E% S DRERRET TEALTWE2, @b B AT 2 MERLRT
TH—CRERLOIMBEDD LI LPMERTE 2, T2, KICiFRNL TRV, 7 — 2R
HFICH— U ADEA L fIEZE 0 RTEEDFET S,

M7 277997 Favea—74 viEADZE(

4 Hausman-Taylor #5F OB X fliEm I THAM I LTV 5,
B MEHLPEERETA | 3V Y TARETH D0, I K o THE S LD KRR
REDBRRD,
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L TSR EIE AR & THAULBEERERE ] X 0 FHEK

F 41X HT #EHO#ERTH B, 757 Favva—T4 v/ 2 BAT 20T, EENE
BEL, b, JEEBRARY, TRTDETRA 7+ = VABE NI L HRbh 5, REEE
MBEEZavbe—nL LT, EFA (1) & 2) TR3X I, 79U Favva—T4 Vv
7 OB A RO EFENR FICBRT 3 2 L R TES, £, 2T 3) ~ (7) 2R
L, AEWER EOJFRIZFEICEY FFOIERICH L bbb, 77 Favea—T
4 VT RBAT S EICK 5T, T LIEH 1.9%8N4 2 —H <, RREERAIR 1.7%8001c
BTV, FEEERIEECHEML Anio, MERNICAEEEAEE 5, 2720, 22T
e oM Ao EFIC X 2 b oo, IRFERDHMIC X 2 b D H 2 W T & Znu,

FKA4noEFNL ) *HR2E. 25U Favva—TF 4 v/ OEARNEDIERICT
TADHENRDHDL RO D, TNUE, 7TV Fava—T 4 v DOEADEKR 1T
BBEEZAREIC L, FEOWMINERIC 77 RICHF S L2 L2 RBT 5, * DR, EHNAE
DEAINEE S (BfioEnd D) 1o 7 F LR E 2 b5,

T, BAOHECRAESEA Y o — L LT, 1 fioftEasra v b
O— UL LCREREAYa Y Po— A LT FAEAERAE LN S (FiE D).

Fz4 I Favea—T4 v ¥ T7r—<v R (HT)
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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.’®)

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*** (0.00445 -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. 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.

277 FNavea—74 VI OEARPEFHCED XS hEHEZ T 202 HERT 572
DI, 5 TREEASAT+—~VRACHEATIHALRERE 7 77 Fava—T4 v 7D
ARG B HER R T o2 10, £ 4 L THERSI N LT o, £5 0T
(D ~ B Icxhig, S0 DLAlIcLsdbDTIERY, EFL (4) & B) 2R
&, FEETHLIEY EFIEIMZ 2 (1 1.6%) BEEELSCOFELEIHML TS (1
5.5%).

i, ®T () I X, REORAEREHFEDEML T b, A ITHRAICX -
T ERRIR AL =R ) A ) R=v a VX T =<V AICHBA L 265E 2D Ltk
Vo —H, BT (B) DX HIC, R&D ERLMBEN I JV Fava—T 14 V7 REA
T2H0D, /I Fava—T4 v 7 DOEANCK-TR&D AT 2 & IR
TERWI b, 4/ X=va VIEEIDPELLL T b D ERRIN5,

X5 IS5y Favva—T4 v ehE0FM 7 +—~v 2 (HT)

16 22720, At EE2MilT 5720, K6 TliE, 7 AV FE2=2D FRoTwn a4
KR 7207 LT3,
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(1) 2 (3) (4) (5) (6) (7 (8)
In(#prod.) In(HHI_prod) In(SD_prod) In(Salesmynyy) 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.

83168 pain bin. 1S the sales of the largest segment of the firm in terms the value of sales. Sa/es ,uerpir. 1S 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. CIODBALBEST +—< VR

CIO ZHAMED N7+ —< VRAICHBNT 2D TH A 5 5, CIO DEFENCEHT 2% D
IRBEBE N T IWORICH <, BAMBED CIO KB F 21V kv, £o6 1k, 77
v Favva—7 4 7 Il BT O & Fko AT — 2 k) CIO OFE AL
THERH 2T o 2R CTH 5, £ 9 CIO ZE AT 2 REDEIEMNR (Deio DFRED) 2R 5 & |
REEMED <L REZET, E &SRR 2 BRATICIT > TW B ETH B, £ D XD il
ENRCIO#BAT 2 LFRERIERTZ (71 2), L L, EALHE., THEZADLZFN
ICEDETILKRT 2 (£ET W 3~5) 72, BENLREERICIIERERZL R (ET7 v
Do

x=6 CIO LfpFERTr—< VR
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&) (2) ©)

(5)

(6)

)

(8

InTFP x 100 InY InL InK InM In(export) In(#affil.) In(#affil.°s)
In(Age) 0.98  0.0911*** 0.137*** 0.449*** 00438  0.423***  (.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%** (0.621%***
[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 avariable which takes 1 if a firm introduces CIO at any time in the data set and 0 otherwise. /cio 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. ¥, 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 X iE, CIO 32 DX 4 FiIC Lo THED N7 + —= v RITK
THHEDEZD, b old s IT —vRIEFHT 5 CIO 0EE 1358 EOKICITERN S
2500, RN Y 2 — 3BT 2RREEL D 5, —J7. CIO PZERNMfkE A
ENEDBRICE Thr Do TV HA, BREOIESIZM EL, 4 /7 X—v a v BRI
%,

£ 71k, CIO OEARBEDKRA AT =<V RICED LS 0052 EREDD
T»H 5 (HT G, CIO 0 EAFEFoHEMO L (701D, FEOF—-F+ 7+ V4%
ToERIg2 (25128 3), EFA (4) THRB XS, CIO 08 AT TFEEDTE LD
ERICIFERICOBB o TVEHDD, FEEXEThVEI AV P CTERIEERZMED 20
v (EFNAE), FDD, A4 vedF 20E&EIIEMTS (50 6),

—7i. FiB 701k CIO oE AR, RECRARH R ZEMEE 2L ThH5, CIO
AT LM 1 AFORFTAEMT 5 (%9338 2 1), ZHIIBENOBERED—
TAbIc X o T, HIMEEDRE - BN LV RLA—RICho R THEIDLEE X NS,

#£7 CIO L EDFM Y7 +—~v & (HT)
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(6) ) (8)

ey (2) (3 (4) (5)

In(#prod.) In(HHI_prod) In(SD_prod) In(Salesmynsy) In(Salesye ;) Main biz. In(#patent) In(R&D)

In(Age) -0.00877  -0.0185 -0.0231** 0.128**  0.0518  -0.0151  0.227*  0.283**
[0.0275]  [0.0130] [0.00994] [0.0553]  [0.131]  [0.0232]  [0.119] [0.131]

Dcio 0.144***  -0.0147  -0.0104 2.028*** 1.984*** _-0.00983 1.998%** 2.624***
[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
X2 1,812 12,450 10,303 6,471 7,001 12,838 1,164 1,016

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 ,,4in piz, is the sales of

the largest segment of the firm in terms the value of sales. Sa/es e, 5ir. 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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HEOHAMEICEZ ITHIZ, "—FvzTeY 7 by =7, B ITEERE, H
A CEBENLIT BEAEHT 220, 777 Fava—T4 v 7k EQFIH% I
LoET5, ARIT y—E RDEALFH~LS 7 F LT3,

ARCTRES, ITH—2OREMNAELDE LTI IV Nava—T4 v 7BAICE
HLU 7, MERUBRERRAE | iIc kv, HRTH 77V Fava—T74 v 7 BARED
A2 2009 4 10% 2> 5 2016 4 60% FTEF L TH Y, KEX D IFEY (2010 FTEHA
AT TIC60%ZHR2) bOD, HABEICOEEL CELbDLEbnd,

L2 L. VanArk (2016) X, TD X 5 %D IT BE~DOEED S IT ¥ — v Z[HEA~
D7 MiEKE, HE, HEOMECEHVTHREEINE —HT, IT ¥—r 20EADH
BT LOBEDEFEEOH FICHE S W TRV &, Lo CTAEERDKEDIH T
FIT 377 REER] Th2bDLiERL TWw3,

AWPZECIERAEREG IC X 2 [EHRUEFRERE | & [EEBIEATE | o T — &

EvvFv L, 77V Navea—T7 4 v 7 OEARREDEEN, L, EEER. F
EFREED AN T + —< YV ACEZ R0 Lize REBESNRZa Y P -V L TH,
779 Favea—74 v 7EAIBEOEEEEL D, B LEMIEL., S¥EOWIERZ
MR 5, e LIZFEETHIMUEH, FEFETRWVWE ZATOTELEIRE NS 5,
¥ 72, R&D THIIHE 2 7w SRR A RN %,
R, BHABECHEARENTWAHED—> & LT CIO ©EAMFE S #EEL 72, CIO ©
HAFIE Lo (REORER) ICIZIEDORE o0, FEEICIIHEREGVENHEE I L
v, 72 CIO 0B AR FEE o LN e, FEOENLEEET 2, 277 Fa
Y¥a—7 4 v 7B AOE LR CIO AL R&D S HHIHIM X & 72 w23, FEFRA 1
BEEMEE 2, 777 Favea—T74 v 7 OEANIHEEOIKEBEEL, CIO X5E
FHREEDOHFN L BET A REERE VG, 2D XS I, 797 Favea—TF 4 v & CIO
DBAIZA 7 R—=v a2 VIEBIOWFRICEBN T 5 2 L ARR I N DHERAE O T,

AW, BABGED 7 I Favea—F 4 v 27 & CIO O A DRGNS % BEE L
BRI —D2TH V| IT OE AR T\ HARMBZE O L FENE O R IEREK DGk
g —ooev 525 Ez2ohs—F, b H s, £ECEBTFE7I7v Fay
Ea—74 v Z78BARLCIO L WwHflEOEACFmNEELD L L INE, ZbZdE
FEMEDSE K AEAR Y P — 7 BIAFEICIES > T B RMEEIZE 7 Iy Favea—T 4
v BN ICREMI T, CIO b ETH Bt e, HFESY V7 — 27 DRli# 4B L § 55
LWELE - = RDEAZ S 725 3 520D REMIIOBEINT W ay ZickoT
779 bFavea—74v 7L CIORIENEAING I LDMGREZLNE, AT
BEEEDRICE2NEEICEHL CE—EREa Yy =L LT bDD, BEDONE
Hirtoicavyte—ArTETnin it SHoMETH L, 72, CIOICBIL T
1Z. CIO DEBHERE R, HERPHE R LIcBL i HricEE I n s s, Mithas
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ffism B AEEREABHEGTICX 2 —F v 2T, V7 by 2T, IT = 2RO EHEROWGEE

#B-1 AEEBEEGEEHC X 3 IT AN EE~DHS

(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***  (.155%** InKS(nonIT) 0.172%**  (0.179***
[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 & HARTAN AR PE B BcHERT

(2) (3) (4) (2 (3) (4)
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%**  (0.751*** InL(nonlT) 0.713*** Q. 777***  (0.739***
[0.0100] [0.00792] [0.00671] [0.0103] [0.00838] [0.00680]
InK(nonlIT) 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, **

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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K B-3-a  BUEDHIMIRIA A PERRBHERT (BAR T v 2)

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] | [0.00591] [0.00859] [0.0106] [0.00957]
InL(nonlIT) 0.715%**  0.689***  (0.739***  (0.705%** | 0.802***  (0.744***  (0.812***  (.812***
[0.00583]  [0.0137] [0.0102]  [0.00796] : [0.00755]  [0.0132] [0.0127] [0.0128]
InK(nonIT) 0.170%**  0.198***  0.153***  (0.165%** | 0.105***  0.121***  0.0730***  0.144***
[0.00363] [0.00877] [0.00605] [0.00496] | [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*** 0.0334*** (0.0480*** (0.0283***
[0.00220] [0.00378] [0.00423] [0.00333] | [0.00299] [0.00488] [0.00512] [0.00509]
InIT(service) 0.0385%**  (0.0412***  0.0437*** 0.0303*** { 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 0.839 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  MIBHARI A BIBAHS T (BEARY — e =)
Large firms SMEs
(1) (2 (3 (4) (5) (6) () (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] | [0.00596] [0.00885] [0.0109]  [0.00959]
InL(nonlIT) 0.704***  0.678***  0.726%**  (0.696%** | 0.782***  (0.720*%**  0.796%**  (.798***
[0.00604]  [0.0141] [0.0107]  [0.00813] : [0.00772]  [0.0135] [0.0132] [0.0127]
InKS(nonlIT) 0.190%**  0.213***  0.176***  (0.183*** | 0.134***  (0.153***  (0.102***  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] | [0.00453] [0.00897] [0.00791] [0.00670]
InIT(KS, software) i 0.0334*** 0.0355*** 0.0352*** 0.0299*** : 0.0519*** 0.0445*** 0.0655***  (0.0447***
[0.00264] [0.00433] [0.00508] [0.00408] | [0.00414] [0.00672] [0.00727] [0.00692]
InIT(service) 0.0317***  0.0323***  0.0377*** 0.0239*** { 0.0381*** 0.0388*** (0.0565%** (.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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W C  [EEHEAHE & MERUBEENE ] o~y F v 2T — 2 DIEK

(1) [EEEEARFHE] & MERUHERRE] o~y F v

7 — 2 L LER, BT ICL o Ty F VI Lz, v v F v En, ofricHw
LNTWEY YT NEUTDEEY TH 5, 2015 F (2014 FEHH) TIlHIHFRUERERA
BTN 072720, Y TADLLA LTS,

#C-1  [EEEEATE] & HFRUHERRHE] o~y F v

£ T
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
&&t 47,528

(2) 7—2 DK
O L EHOFEIL JIP2018 OF — X vz, BEARICEL Tl EABRERE
AR DEEFN T — 21T X o TR b7z BARDRHHFEAMIEL R S v T, FELL T2,
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WD 2799 Favva—TAV ¥ r—<v20Q
(HT #E5H, 1 BART o858 % N2 =258

KD-1 2799 Favea—T4vref¥7r—<v2@ (HT)
(D (2 () 4 (5 (6) ) €)

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

In(Age) 0.273  0.0756%* 0.0743*** (.752%%* (.125%%* 0,627+ 0.321%** (.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*** (0.343*** (.367*** 0.105*** 0.108***
[0.256]  [0.0101] [0.00677] [0.0274]  [0.0130]  [0.0383]  [0.0114] [0.00861]

Dcloud 8.581%+*  2.901*%* 2335%k+ ] GO+ 2,823%** ] 73h¥x* ] THGRkx () Qg+
[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
0 0.901 0.996 0.997 0.956 0.994 0.962 0.99 0.988
x? 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. /eloud 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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filizm E CIO & RFERBE2IRD AN T + —< v R
(1) (HT £z, BT (fullcio) &3 (Icocio) ZH T 7854

(1) (3 (5) (6) (7 (8 9 (10)
INTFP x 100 InY InL InK InM In(export) In(#affil.) In(#affil.”%)
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]
Icocio -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 a variable which takes 1 if a firm introduces ClO 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. ¥, 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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(HT #5F, #AF (Ifullcio) & 3T (Icocio) Z 756

(1) (3) (5) (6) (7 (8 (9 (10)
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
X2 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 ClO 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. Y, 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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(3) CIO t KEHED AT F—< VR
(HT #t5F. ®{Ff (Ifullcio) &38{F (Icocio) i 7=54E)

(1) @) (3) 4) (5) (6) (7 (8)
In(#prod.) In(HHI_prod) In(SD_prod) In(Salesmanbz) In(Salesonervz) Main biz. In(#patent) In(R&D)

In(Age) 0.0216 -0.0183  -0.0259**  0.114* -0.0118 -0.0137 -0.0365 0.0674
[0.0287]  [0.0133]  [0.0103]  [0.0623] [0.139] [0.0227] [0.121] [0.134]
Dfullcio 0.199** 0.017 0.0197  2.294***  1.628***  0.0144 0.627 0.888

[0.0819]  [0.0278]  [0.0213] [0.560] [0.564] [0.0363] [0.791] [1.115]
Dcocio 0.0848***  -0.0158  -0.0114  0.731*** 0.909*** -0.00893 0.942%** 1 105%**
[0.0301]  [0.0102] [0.00787]  [0.205] [0.207] [0.0136] [0.290] [0.409]

Ifullcio -0.00612  0.00414  0.000964  0.00526 -0.023 0.0038 0.0543* 0.0226
[0.00730] [0.00351] [0.00270] [0.0153]  [0.0346] [0.00628] [0.0298]  [0.0330]
Icocio -0.00544  0.00263 0.00256** 0.0171** -0.0174  0.00526* 0.0261* 0.0169

[0.00342] [0.00164] [0.00127] [0.00719] [0.0162] [0.00294] [0.0140]  [0.0155]

Obs. 10,042 10,042 10,042 10,042 10,042 10,042 10,042 10,042
0 0.896 0.796 0.795 0.99 0.95 0.639 0.981 0.988
X2 1,673 9,927 8,302 4,888 5,585 10,242 1,051 879

Notes. Hausman-Taylor estimation results. Industry by year dummy variables are included in every regression.
Dfullcio is a variable which takes 1 if a firm introduces CIO at any time in the data set and 0 otherwise. Dcocio
is a variable which takes 1 if a firm intorudce ClO at any time inthe 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. Sales . b1 is the sales of the
largest segment of the firm in terms the value of sales. Sales ,uer 2. 1S 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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Variable Obs. Mean S.D. Min. Max
INTFP 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 nain biz) 43,620 9.09 1.71 4.39 16.43
In(Salesqiner biz) 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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Performance;; = ¢ + a; + B ZE* + BEZ + y X + v XE + &, (I-1)

72720, ap EBIERI N CREOEERE (Unobserved firm fixed effect) %. ZFXIZFFAR
ZDOHNAEZEE (time-invariant exogenous variable, AR TIXERAEX I —) %, ZEMIIFEAR
ZDNAZE (time-invariant endogenous variable, a; & HHBI3 %, A TiZ Cloud % CIO
HEOBEANBEEMR) %, XEIIRZE A2 (time-variant exogenous variable, ATl
SRR, FEEXEX I —) &, XEIBLENAEZLE (tme-variant endogenous variable, q;
LHHBE. AL Tid Cloud HA, CIOEA) 2K,

oK) RGAE. EESRMEGHC X o Ty 0y o — B ER 2145 Z LIEFRETH B
B3, EENRIEE OHEE T iED bR PO —HHEERZIS5 Z £ 13 TX >, Hausman
& Taylor (1981)1Z Z D X 9 72 E T L TRHPLRND—HHMER LR 2 FIEEREL T2,
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