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1. IZL®IZ

i JoB E Bl (ICT) ORIE R I KD AEFEMED EADZ < OBEFEFIE CHld ST
% (f# : Jorgenson and Stiroh 2000; O’Mahony and Vecchi 2005; Spiezia 2012), { > ¥ — % >
Fafb T HERBEMEOIERICL S aIa=lr—varaX NOKRT, WRKRT—4
EEHBEE O R ATEH L EBLE a2 SO T, EIIEFE O3 Fikxd Huoiz
EREEE DT Z 2 7 DERiIL, Hx RREICBIT HEE0EBRE &5 0 £ A2 =4k
LTW5% (Agrawal etal. 2018),

ICT O RPEEREICHTZHT 25 Lz MEig] o—T, & LTHEE O
BT DB 122N T, ITHFER e dm R ST\ a, 121X, Autoretal. (2003)
L ICT ks TREESNDZ A7 EHITESND FZ AT DIFAEICOW Tileim L TV D, F
BUHL DO KGR 3% ~N— R 27 &Y 7 by =7 BNAR LV RMIZERTE 20 ThiE,
ZNDDOFEBUIZ Y L CWEREEBRBOX A7 IXICTICE > TRESD Z B E
o, —flE LT, Z< OENTHRITHIRRRE A D T2 B EREEENL, BIBHE T
IXERE A O — 0 2 BV TR TZIAFFHIC B 2 BRI I TN TH 2N b 0D, fFkRIC
TE R T A N—DREMNCREREEL G R D125,

Z 9 L2 ICTIC X /M DEEE (replacement effect) 28 —fRAIICIZR X 227 EH 20 UNH D
ERIBFIZ, ICT OERIZE > THITES LD X A7 DIFEL RSN T\ % (Acemoglu and
Autor 2011) , il 21X, WFFE « B ZEBS ICHESE T 2 978 1B L CHURBYIC A B D K9 12,
ICT DFRBIZE > TEBN LV DRONCERSIND T — A0 H L5720 T, BITH L
WEBNERTENHAREMES & 5 (reinstatement effect) , J&E Tk 2 2 9 L 7= BRI
ROMIZH . ICT OEAD LV @M ORI B 5 wRett, BERE 72 & OfA %
GARLICT & OBOREE - MiFEDFTRENE, 2O ORERIIRFER & U TEEE~D R
ELICT HENZIGIZH D T ¥ 3V & U CREMAICK U TR Z RIE LSS Z & 03 Eim
IZEHIN TS,

ICT HENEMICEZ DHBIIONWT, 20K ) ITHERBERIEHENEA TWDE —J
T, ThETOEL OEINRIT, i LD F —Z|ZHSWT, ICT &G & AEPETES)
EDOEOMHBRBBRERE L TS HORFLTHY | ICT HENEAICE 2 5 REHFIC
DOWTHGREBENPHEL L TND EITE 270, 29 LIESEEEICEE L COR RO HERE
%, ICT DEAMNFBPEAGOAEFEPE DL & o T bk 2 70 BEHR) & [RIRFICIRE STV D A
2o b, Bz, ICT OBANEATEEEZE D THROVBENBLE SN E LT, gidn
BEVCH L TEAEZBD S E WL LIS, BERPS, 207 —ZZRle LT ICT
DEANBER ORI 2 AR Uz & FiRET 5 2 LTk, 24Uk, Moo FE (6 :
DA mE T B OBENC X2 BB OKT) ICk2EE ERICES T, BENEM
ZIHE S 2282 <20 BRE L TEIMEEEBR T L7200 5L LTICT Z8AL
TZRREMEZR &L ICT DAL EAORICER A 2 A =X LBNTE LG DO TH D, i



HC, ICT & L EHICBET 28T — % DA T, ICT HENEMICE 2 22T
2 PEERA B 2 LRI IREE T D 2 L IXHIR e,

fEl % DAEFEIZ L D ICT HEDFMA, HSEEMEICH L TED XS RREREZA L
TW D& FRERIITIRGETT D 72 DI, FEEE T L] 57D TIHRMNBLE L 72 %, Akerman
etal. (2015)<° DeStefano (2018)I2517 5, 7 r— KN ROWRKIZEET 5 2 A4 I > 7 OHEE
RV MEICE B L7 BRIEBRT 7 1 —F X, Gaggle and Wright (2017)i2351) 5, /3D
Haxtgrl Uiz ICT REE Sl 235 B L7 Regression Discontinuity Design (RDD) 72 &
X299 LELROFIE LTHEFONDLTEA S, 9 LICEFEOEE, BEREERMEC
B2z ba—EEOTFTICT HEIZLDT v kL~ conditional correlation % fifé
BT DI E > T B A I £ 2 T, ARV ROBZRI 223585 HR D AL A TV 5,
AWFFETIX, FEDOBBEER O . AR HEICIIT D ICT GO E N EH & AZpENEIC
5.2 2B 20508 % | IR BIR OFRAINC FTRE 72 (R U Bl I8 L 72 2% & FEFERYIC MG 5. BE
W@ Y . Gaggle and Wright (2017) Tid, REICEK T 5 ICT G EERLH] S P/ MEZED A
ERHRE LTV RICHER LT, H/MEENED OB H % Ve RDD Z17\, @B
22 ICT BEEOIVER NP EACRE T + —~ VAL H 2 B HE L T
Do ZHUCHK U TARZETIL, BHARIZEWT 2003 ORISR IE TEA S NT HE(E
HERLH] ] & 2006 4EICAIRR S 4L 2008 A ITIER « fEFE S Avie [E SRR kB (25 B
5HZ LT, BOEE S g v 7 ICRKT S ICT #&DAVER 2 () 23 L, ICT
BEDOEMmHTEM & AFEMEICE 2 D RENFROFEINH NS,
AARIZBWTHAINTE ZN D OFIEEIL, BN ICT BE AT 125810, T0—EE
B EENBUED D PR T D BIUBAIERRSC, 2 OBKEIER O — %2 BUEEE 2/ 42 & 258
D 2 BRI, I ICT & DR & 72 DRI OV T —EFIG 2 B EANINE L TE
22 L aROLENMEREZNELE LTEBY ., [hvh, RENTL ) RE PO A
L TICT HEDOFHFRMHTEITO> bDOTHDH, HEET &L, Gaggle and Wright (2017)D
BIEITRZRY . ZNHOHREOMERLT LLREDORMEEZ AT 24E ] f/hiZ)
IIFRESNTOARNVETH D, BARICBWTIE, ICT BERERH OISR N RSN D
TECHIENEH SN TEZ/RHEICH 0 . ZOwAHEPHICEIT 5000 o9 WETE 28 72
¥, Gaggle and Wright (2017)725 v 7= RDD % W% Z &1 Hsk7e v, & 2T, ABFE T
IHTOE—BFE L LT, LR ICT BEMRAERIH [{BHED ICT HEICH 2 1-E) W
RENCHRA L7 R A B A L TR 52 & T, BfiIEE S 3 v 7 ITERT S ICT
BEONERBREBEHETET D, £D LT, SIrOF L LT, 25 LTHEEEAT
NERR ICT BEOEE N, BEOREASCEENE L EORICHBE L CW a0 aHET 5 2
& T, ICT BEOEmNER & APV 2 DI R AT 5, AL, TEOK
DODOWFIEDFAA TN D ICT HEDRIEDEM & 3T o+ —~< 2 ATk 2 KRR O ik
IREBNCOVNT, IBINE e TR R AT 5 2 L A B LT\ D, R, BEFEIFE
WCERARFERT 7o —F 25T 5T, RIS K D BI04 FHA L 7oAk



ReAOWTERREHGR 2T CO D AR CH D, BIEDOFT, ICT EEOKREDEIZON
THIRI 72 R e G 2 SR T FRIIBR DAL TIR 0 | ARBFGED 53 HT 1L 243455 B O FERERE FE D
ERICHFGTIbDEEZBND,

ARG THOW DRI ERETRA O A ZEERITIL, ICT & OFEM & Bl R H 54,
F7o, ICT TE ORI T 2O EBIAFHHICMZ T, EERLETONRE LTO
ITFHE R ERAEEE T AM) OANEE, 2N DbOERLIARE L TOH-AND
IT A#F &SRB D DIRIE 1T A ORI T oA RN LIRS TWD, o, #&
HPE A TR AT E I, FEEENEZ T 272D KB L R DB T — 2 D3
MENTND, RFETIE, ZNHOT—% D) Lot BRI S LT3 e E @ fldk
SINTWHTHREREAXMSRE LT, BilflOoZTE# | FREOEMMZ NG L LIEHE L
1To7,

HEERRIILL Fo@ Y EI S b, H—I2, BlERE Y 3 v 7 ICEKNT 54072 ICT
G OHENNIEZE L~V OMIEEBBITITE L T 57, BEERAYRATFE C Al RS HEHE
ST 5 replacement effect 78, #HEZEEI DM Z 726 LTV D & W ) fERITMHER
Niginole, —H T, B OFERE LT, B ICT HEOHEMIX, 1T AMOEMMEAE &7
b L, ZO/RRIE. FEEOX A7 (T AM. FEIT A#) 1ZBI9 % composition 73, Bi
HIEE Y a v 7SRRI 25MEN 22 ICT KEOHMNCRIS L TE L L2 Z Lz Bk L T
Do BB, TULHLLLT, HADIT AMIZET 2B & 5D BIRE S 72 1T A
DM & ZEBNCHED o 7o HEE OFERN S, 29 LI DS, #EWN 1T AWM OJE % %
FRELTEBY, #ANSIRE ST 1T AMOBINCE 55O TIHR2WZ & LR
STz, HZAT, ICT BEE OB H B AEFEMEIC 5 2 5B DWW TIE, 2003 4EDOBLHIZE
HARMNRE LT —AT A HEENDITED RPN S 72 DD, 2008 4D Bi il 28
EXIGEE LTemire, DT = v 7 2 BHEg L LB 22008 CldfeR S 3, ICT
B D IR T EAPENEIZ 5 2 D2 B O BIIRER ThH -7, T HORERIT, ICT &
BEOMRMEEZHE L CHEASNERHIZED Y g v 7 B3V ER: ICT &E O FEHa 2 &
D, ZORER, AHENOBABERIIENT HZ L7 FENOIEIT A% ICT BAR & fi5e
72 1T AM e L CEBIRCREL D Lo 2 & e, A< & a2 4D E5-
WZDOWTHIBRER R KEIZE E > TV EARIB LTS,

AFEOWERRIILLTOME Y TH 5, 5 2 #i Cld AFIEORIHE & 72 2 BT IE 2 84 5,
F3HITIX, AR TORHT OFTE & 22 5 BHISEDOHIERH AT 2, F4HH, $5
HiClx, & & ARIZIIT 5 F5EHIE & T T — 2 IZ DWW TR L7z BT, 26 6 i C3%GE
IHTOREREE DD, FBIETIE, AR TOMNMEREEZ T A AD vy avrbEed
BRT,



ICT &N EMMINET B Z 0 LB R0 2 <13, BER=a Y b — VB %
AW HEEEZITH) Z & T, ICTHEE LEEL VO BEMEEE E OO conditional correlation
ZHEE LT\ 5, Dracaetal. (2006) <> Acemoglu and Autor (2011) 23FfEHHIZH—A LT\
2D OREFIE T, ICT & &R RT 4 —~ 2 AT 2 BRI x0T — ¥
[ZIHEDSWTHEE L, FIREZ2 G CIRIRRfR E L COMIRAERATHD R, LT LE ICT &
BENORE LV OBESOEREN 2 FFDREEHN L TND O TR,

Z 9 LI=BIET — #2535 < conditional correlation OHEE D & —#:iE A T, ICT E D E
RRERENE & W o Te 2B BRI B 2 5 R BN R A2 BRI 08T LT SRATARE DS . AR
WE SN TWD, AR E S BET 2 51THIZEIE. 2000 45725 2004 AEI27MF THEIC
BNWTIHRE S 72 ICT HEITEIT 5 100% ORISR E 2 B SRA525R & L CTHV 72 Gaggle
and Wright (2017) T& %, 1% 513, MaEBifilFE S F/IMEZEICK L oAt sz 2 &1
HHLT, HEO L CREETEIS D LODOF/IMEEAT - AR HE¥ELEZEH TR
VABZE L ZHLIT 2 2 & T, . SREBUHIHEE 2 H/IMESEIC I 1T D EER O ICT BE N
bbb Ll &R, 20 ET, HbHid, 2O ICT &&EHR, BT BEEED
HME 76 LziEn, £ 95 LIEEAMSCES N IEERZER IZHD 5 cognitive-intensive
employment |23 W CBHFICHER S ND Z & &, BEL VK OEEBL~LVOT— 2 % H
WCEHEFERZ R L=, B 5 O3E3ER RI1E. Autoretal. (2003)72 & CHUERAIICIER STV 5
BAY X—=ADHERET NVINRET H A= AL EHEHITH 5,

AWFFEDI RIS & T D AAREZEIZOWTIL, AR THMHT 5 2003 FOIFHILIERE
AR A ZE W WO OB FFZEEAET D, Bl 21X, I (2006) (X, 1T B
DAPFEEFRL LT, "= =7 Y7 =7 ITHEHZFHIIL, 2o a2 EiedRE
BABHEEIC L o T, IT BEAEEER IS BB Y ¥ — U DFIET 50 % T A b LTCRER,
ITEEPLT LHAEEICTE L TR EF L TWD, —J5 T, R (2005) 1%, AA
WED T ALOERZ DO L ONAFEMEICK L TIEOIEEZ 725 LTV DTN, kA
HIEARDEENFRFICHEAL T DEEIT LY mWEIERBRELT 2 /RN H 5 2 & i
LTWb, ZHHDHFELRUTF—ZITESNT, [FRkIC, I (2006) TH, BEARND
FHREOZER AT OMEEE &L NRIEARDOERN, HFMbORRZ LV S o iEEnd s L& L
T2,

IO DIATHRZ B E X oA OBERIZLL T O A Th oD, FH I, ICT HEDE
PP FEMEIC 5 2 DR RITES U TIFBLRIZ B W CRE A O ZE RN A TV 5 B C
B BEFE L 1387257 7 a —F & W CIREHERITH O LA 72 SIS AR O B HR A
BOLIND, FH AT, FRCHARBELZRE LIZFAEoHr CIE 2 9 LIz R EHER O IT
BEETHY, KEREOT — X TR SV ERERE R & ORRE DN Z LN FET S
ST 2 I b AROEBA RO LD,



3. AWIENKRET D ICT HEHEBHA LD NNy 7 757 K

AREHITIR, AWFFEIZIB W T ICT HE RIS & LTSI 5 > OBiHIZE 8 o BARR 72
WA ZMBT 5, F—OBHIZEIL, 2003 FEOBMHSIEICER L TCEA I NT G
mﬁjfké ZORKIEX, YT b e N—FMHFDICT & &S5 2 LT, {2 - B

< AEPE - IREE DR PSS IT D EERE ORI EF RO R A - ET VORI E
bLJA&#I%%@M%ﬁ%ﬁMﬁé_&%E%&Lr&mvuT®£o@%@#%é
. KL EDTTNTORE - EHAHELR->TWD, H U2, TRETHEH
ﬁ1L®ﬁ%T%otA—F?:T@ﬁ%%ﬁﬁ%kéht&ﬂ\/7%?:7&%#@
DTRGLRS>TND, FHEIT, WERTORFBHEIZ T, BBLOBENAEDRKE <LK
INTWD, FIZ, H/h - HEEE (RS SEMHUT) 220 TiE, V—RXEE LR
BVEROXIG L 70 o TN D, SIS, BUAAFERR & FERE RN DV TREED B AEORBUT IR
CTHHIZBIRARE L oo Te, ZTROOREMOP TRICEE R AL, Y7 T =T 230D
THABI o T i & BITEORHENENKRESERENTNWDLRTHDH, 2D L%, 2003
FEOBHIBEIZ L > T, ICT HEOHFTHRITY 7 b U = 7 & O FEIN 22T A3 KIEL
KT L2 EZBERLTRY, BHlIEEICHKT D ICT & OIVEN 2B 234 Uz AlHE
MndH 5,

OB L, 2006 4FIZAIFR S 2008 AR ICIER - RS S i Te TGS LBl
Thbd, ZOREL, FEREREX 2V 7T 0 DERINTZERS AT LG RET S
Z LT, HRBXEDOEREEZMILTH2ZE2HBELTEY, —"—HAXL—FT ¢
VIVAT AR OB AT ANA VA M=V EN TN TR RERY TR
V7, MUY T N =T OWREEFRT LT SV a7 T T AT Y

4 —/VOEAG - BUE - SREICBI LT FERMEANE 7 IR R A RO 5 b DO TH D, BIRM
(2%, FERUSMAE D 50%FH 4 ZH DO RERIMEET & 1000 4 EH O Ry BIARIERR & OB FH 23
TEZ1IH, BHIOEABIFED 20%FH S50 4 IR & L, PERRIREEIRAEIC DV T 1 AR
DR LA ATRE L 720 T D, RIFFETEIRT 5 2008 F-DIER - JEFEIE. T DOHIEEIZD
T, KRR, WARFE - AEMTHOM SN TV DIERV AT 28T LY 7 by x
7L LTCREOEM AT T OB S A2IED, MR I e FEEITON T,
BAHBEE O A FHREORARIRE RS & FF b Tnd, —FH T, R KFEOFEEE IS
W, RIS OB O A FHED 5 HABLHI DX & 72 5 SHEIZ— E ORI R
ToNTWD, FH—ORIEER L TR0 | KFENRSRT D 2 OF Ol B2 HIIBEF
FIEDIER - LR TH Y, 22T bHlEOXIG LR 2R MAREN RO THS, L
23U, HIEEDSGHSR &3 D HIPHA AT Stz Bl FRCHSPICEBE O/ S TR IC L
TR EOBEREPHAETE STV D & W) sUSHE B 30U, BHERIIEE —OfIE L
EZFBROBWEFFo-TnD EEZLND,



ARFFEDRFRIZ 2D D DOHIEE T A2 3kt g & LT 5 BEiE, 2o Ol
EHZIC, BER O HAEE FZREFIA I\ C [BLHIAS ICT &I 5 2 7= 88 (<B4 58
IRIIRTEPTHON TV D RIS D, HRiBT 5BV | [HFHRABEFRETI A 1T 1969 IR A N
BtA S AU, LR 2017 4F & CHERIAIICIRA S SEE S L C & 7228, Bl B0 ICT BEIC
B2 12 B OW T RIS 2T o 72 DX 2D ZEOBHIZEIZEE L TOATH S

1
o

4, SEFEHERS

AREITIT, AFFRIZIT 5 GRS 2 8l 2, ARSI 2 0 oxtgid, ICT #&
ENBEORER L EFEEICK L TH R B TH D, AT, Ei iz ICT &£& D
O LRIHIZE TSRS LT AHEE LT 0 ZOHEEE & B HE L OVEREM L oo
REHEET H 2 & CUICT HENBEDOREM & AEMEICH L TH X IR B2 5T 5,

SHTOE B L LT, BUFHEO— 2 Th HIFERUBLEREFEIZIB VT, EFio ICT
BEBIEBIH Y TICT H&E I L CHE AR MiHllEnTn s Z LIZiEAL, Zoff
W ICT &K 2 EE S L LTHWD, 2 OMRARSFIE, [BIE R 80 75
& LT TR EORE B0 ICT &AM 72h) ZFiL7-bOTH Y | R
T, ZOFEBRRFHE, FREOBRK@EY . BiflER T 5 B4 ICT & OS2 FHfl
LTWD ERET D 9 LIARED FTIE, T O EBI 223 i~ H OB FEME 2 Bl
Ef3 5 2 & T, BillBRO ICT ENEHSCAEFEEA~GE X R R EHET 2L
ARECH D0, AR TIE, ET7 —Z»OBIE R FERED ICT KB EL I TSR
5T LT, EEle ICT HED D BERIARIIHG Lc@fEa e 2, BARITIE,
SINTDE—BRE S LT, Bl ZE R ORGEFE NI 5N E T DS OFER R
(IVy) %, HEEOHER— NYT20 ICT BE FEME UTr,) (BT 2BIEALE LTH
WHZET, Bl a v ZICHRT D ICT & DOKELHEET D,

ITfit = ﬁO +ﬁ11Vfl + Sfit where t = 2003,2008

ZOSHTOBEBRERGWVIZLLTOEY THH, WERER— A K72 100 HAZO ICT
BB EBREERIATREA NS, ZOBHIZEFEL TICT HEDOEMICKT L THEs
Hx7-) EORENMGONIZET D, — T, EEBE— ANV 50 BAro ICT &% Bl
FIEERIIT TR B A O1E, BIHIZEN NICT #EOEMITH L THEEEL 52 T
W EDORENEONTET D, TFHICET OEEEZ a2 Fe— Lz ETHIT,
Z 9 L7228 IR ICT &I H 2 DB EMFTT 5 LBl bThHhAH, =
2T, HIZ, BUHIEED TICT SEOERIZx L TEEL G2 Qv LEE L

1 BARAIZIZ, 2003 4F - 2004 4F, 2008 4F + 2009 4F - 2010 4EIZFHE 2 TN TWN S



CBEEBR—ANYT721 100 LD ICT HE ZFHIET#ZIZ/To Tzl LE S, Zhbo
TEHRNS, ¥ A OFLL-MEEE— AN 0 100 AL ICT #&ITIE, 3% C 0Eli
L720E3% 8 — AN%720 100 HAZO ICT &&ICt LT, BHICER T 5 ICT #E N E< & %
naEExo6nd, ZoLHZ, Bl a v 7 OBMBEOR BT 5 L8N 25N % 5 R
L7 D, BifIZEICHRT 2BIHZE#KO ICT BEEEE T 142 L BAARICRIT 5%
AESHT D — BT H D,

ZITHETAREIE, RO TWcET ootz he—L Lz EThHT]
EWIHIRETH D, Z 9 LIAENLEE L 72 HBH 1%, BilZ 23 ICT & O IRk L
THD THROTH o7z, EEIFLEAER, LT UEN AT 4 —~ U AEHT 540
ETHY . WHINDBEL DICTHEZIT- TV LW ) WTREM AR T 2 MR H 5720
ThbH, AETIE, ZOFREZMHZITRUETEZ 572012, £F, ICT & OENERFH
(2B T DIFEDEERNE (T 758 LmdZ tASalespy—q) EPEEFKLVIIVOER () &
ay hr—/A LoD, BIZETRIZHRT HBHISEZROMEEE — N Y72V ICT & EhikH
D KA (ITpy) BT DMVERREBZHEE LTo i 2= AT A & LTERNT %,
bz ha—AEEO ) HLRETFIZE - T, /L~ confounding factor 73— Ef2
FEar ba—LEN5E0, BECLS>T, N7 +—~ AOELZFH L TV 5 I+
DREEXBAOYayr7Earyha—AT5Z ERHks, #EXT (1) 0@ THD,

ITfit = ﬁO + ﬁlIVfl + ﬂZASCI.IBSfit_l + T]] + Sfit Where t= 2003,2008 ( 1 )

WIC, FEROBEBENEZ R T 28 EN G, (1) N CHEIAEE & LBl M B One3
B— Y72 ICT & £ Tlde < . BflSOER#ZOMEEE — NY72 ) ICT K& 14
by x5 LT, ZOREE— AN 0 ICT EOEE O CRIHNITE R 3547y %
ELEETVOERHAT A, ZOET/ATIE, Lo oy ha— V2853, 6l %O
EEH—ANYTD ICT TG OKUE (ITpy) TIERLS S (ATp) EFBILTWD LW IR
EWMA T, EELVNLVORAEDEEDNR b 2 hr— b ENTWD Z LT 5 mICTE
BHaniw, HEEXE (2) 0@ THh D,

AITfit = ﬁO + ﬁlIVfl + BZAsalesfit—l + T]] + Sfit Where t= 2003,2008 ( 2 )

DO BREOHEER IS & T ST, K ORI Ty 13, BHIZE A Bk 2 Bl
BHEBOGEER—NYT20 ICT LEH (ITy,) KOBUHIZEIT RS 2 Bl A Fitk D¢
¥E - ANY70 ICT BEHEOW Sy (AT;,) & LTHIRTE 5, AR TIZ, IV T 3
K ODITy LIFFHBA LT 2 23 DR L OVEFEME &5t G & U785 BB B oHEE U
B DAEH L TFHEBE L TW RN E W I GBI EOUEZ BV 9 2 T, BELLVOREE



B, #EEBICHD L ITFAFE L EROUEEE (1T AM) oAy =7, #RO 1T A
M ESNED D OYRE 1T AN OREH, 57EAEFENIC G 2 2O EE KA HET D, 20D
%%L@ﬁﬁi[ﬁﬂﬁgmﬁﬁﬁﬁ@mT&QQ%Méﬁtﬁj&wﬁ%ﬁ%%ﬁ\ﬁ
MOEXEY BLHNCER T 5 B ICT HEOKEEFHI L T2 DO Thiudifiizsh b,
DEYD VX ICT BE & OMBIZE U TOREMSLEER T D 2 & LD, 20k,
D CEMOREIZER T SR, Gaggle and Wright (2017)i2 4t~ T, AMEBEREE NS K& <
WMwaﬁw%%K“ﬁﬂ%%ﬁottwﬁﬁéo

D B ET OIS T2 THEBETREE, ICT 2 A%0EH k2 WL A L
TWAH 7 EDOERTENT-RZEN, %%ﬁ%%ﬁbfﬁwﬂ7j—vyx%?bfﬁb
ﬁ%&bfmwmﬁ®h7j—7/1ﬁmT&§%% IBWTHBIEIN TV ZIZEE e
EWIH AR TH D, ZDHE. BHlOREFHERNRIZET 5 FBAFHEZ SR L7 6
%NLK%EWQMT§§®%Mﬂ\%%%&m%ﬂ7ﬁ~7yz(@m@)&E@W%
ZALTWEZLE LTS, ZOMELZ S - TRERBAKREZ FRT D5 2 EBNHRBRWTHA D,
Z 2T AR TR, BIREEARTO O BIHEEARICE 5RO T2 Z3H L7z £ T,
DAL LB a v 7 KD ICT & & OROBUREHEE T 5 2 & T, ICT HE &
RAFEMEN G 22 DRI LT ED L D RIKRDREZA L Tz HET 5, Bidl
L% ORMEL DS (AEMPyy) Z0HTROT U b7 b & 256 OREEAUZLLT
D (3—1) BIY® (3—2) THD,

AEMPth = 60 + 611Tflt + SZASalesﬁt_l + Vj + 6fit Whel’e t= 2003, 2008 (3 —1 )
AEMPth = 60 + 61A1Tflt + SZASQIESfit_l + Vj + Efit Whel’e t= 2003, 2008 (3 - 2)

Bl £ B iR DEPEVED 25 (ALPpy) & 0HTRBRDT 7 b1 b b3 % 56 OHEE AT
T (4—1) BLXW® (4—2) ThoD,

ALPyiy = 8y + 611T, + 8,ASalessi—y + v + €7, Where t = 2003,2008 (4—1)
ALP; = 8o + 6,AITy,, + S,ASalessi,—y + v; + €, Where t = 2003,2008 (4—2)
PLEOSGE#IEZ £ LD &, FHEFIIBOT, REMREEZZR LN ORHIOEEIC
LR U CTAE U2 AMER 72 ICT & OB 2 K & 23 B L TRl L 72 BT, 25 B

& LT, TDICT &EOEEMIEMLAEEIEDE Sy & EDRRIZEIR L T D02 HEE
52 LT, ICT KEDBEZEDREM & AEPEMITR L TH 2 2B 2/ %,



ﬁ% INTRT =42y MZOWTEBIS 5, AWFZETIE, BUNHENTH 5 1L
%%E&@ﬁ?%éﬁ%ﬁ@%ﬁﬁﬁ@m%Vﬁwﬁﬁﬁkﬁémh

51 1EHLEERREE

THHMALBEERETR AL, AMRMEEICE T D EHRAEO FEREZ R L, [EHRBOR O Ak
ERETHZ 2 AR E LT, 1969 FFEIZFHA D BRAE 4, 2015 4RI FEhE S AL 7R - T2 LAk
1%, 2017 FRICTAAEDHE T3 2 £ CHEHFEFER S IV TV TZBINHEIO—2>Th 5, IT FEEDOH
G758 & IT ORBEHOTE I K 2885 - FE¥E - A O RIS T2 BORMA & WV O A D
Bz KB LT, 2FE04ED S b, SMNEAK, BFAKE, AR, BHER, Bif - &
B - SUERUR, RERODEARROFEEAZ R REEOREIFRT, &AM 3,000 7
ML EASREEER 50 AL EORFETME ARG L LT\ 5, EAHAE CIThbh %
FEOFRA RIS 4,000 #1225 9,000 #HFEE TH 5,

THHAABEREFA T, ICT BfROX A, N— Ko =7, V7 My =TI Tk
LTWDIE0, RO IT AMICONWT S ZOME AR L T\, £72, 2003 12 11
T BB RHERLT] ) 2SEAZ 2B E | 2008 4RI TEHIRIRLBLS]) AR - JEF Shi
BRI, BEIZEHIC X > THEALD ICT BEDN E O R ELZ T M OV T HIAE L T
W5, BRRIIZIE, 2003 4K ) 2004 AE ORIV T, TIT BERSNIT S0 T &I
%@%5zi¢#uwv>F%%m _h:ﬁbfh,%_%@%ﬁszé&m’

2. BIEPECIIEL 5 2 Ty ALK om HEIHIN (2006 423 A) 12I2i3E

BHEZLHbDERbND |, 3. BEEHEZ TR EE OJ#%EKﬁiﬁ@ﬁTé%
Lo TS, F72, 2008 4, 2009 4F, J TN 2010 4FOFHAIZ BT, MERIEMERIL B
X, B IT HE 2 EORERMS S (FREABRBENEE) EENETHH v
RKERHY . ZHTKH LT T1. 0%~1%AKl] 726 16. 20%LL k) F TORBERE A%
PUk & L CRIBEENERT LB L > TN D,

5.2 BREEFEECEEEEATHE

TR PEEA IR E AR AL, REEEOFEELZH SN L, BEICET IMRORE
BRI 2155 2 &2 BRI, 1992 EN O REORFED 5 Hat Y EMOFER LR >EFED
I BREHEE 50 AL OB AL T HE 43,000 TH UL EOStERTrig s LTERI N
TWAEFGFD—>TH D, FEOEEZELIT 30,000 tHFEE TH S,

[FIFAA CIX AMEEOREIRB 2 HIET 5 B O Bkx 2 eEBMAFHIILTEB Y |
ZOHFIITRRERIE, AR, BUTERHE 2 b EEND, AL TIE, ZosEL~L
DI AW TIHEAEREZ TR 5,
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53 E#¥

KRGO THOWDEBIILUTOLEBY Th D, H—I2, ICT BERE (UTy,) L LTI
WALHRFERETR A CTHI SRR ICT &40 CHiBR) . ICT ~— Ry = 7HEHE, ICT V7
Ny = 7 EEFEONEEE — NS0 SHEEH VD, ZILHOERICET B ERE LT,
2003 4F » 2004 £EFHA CIX Y WAL ICT B (1 [H & G e AR B4y B BUg. B
TEHIE) DHEF ELTODHOIZHL T, 2008 42009 4F+ 2010 A Cl, BEEEFE~D
Ft EOF AR DT E AN 2T RSN T (R E A E X E £7), 2072, thE
DEEE LU CIIE YRR ERE R DL 5 TN,

BT, BIRISOE# O ICT BEHDOKYE (ITr,) 6 L OBHISCER% D ICT HEHD A
57 (AITp) X 28AEZESL (V) & LT, i OB L7z TREHIZATIC X - CTH 4L
ICT & EORRIR B2 T 7o) &0 ) BIVITxE T 2 A RE K2 VD o BARRIZ IR,
2003 F- K TN 2004 F-OFAEIZHOWTIEL, T1. BRCHEBE G ZTWAHEES | LW IHIHAIC
LEEY . ZRUANOEEIC0 2 WD ¥ I —E% (1(Tax is effectiver;)) % VN, 2008
£, 2009 FE. KON 2010 FEOFAEIC OV TR, FBEBRBEICHIGLEY 2 —EHK
(1(Tax impact = 1), + + +. 1(Tax impact = 65;)) &M%,

B MBS (EMPyyy) & LTI A2 L-L OREZE B D UE (LN(HEMPryy))

(B

I & -

HEEBITH O 2 1T FHHE R OE RS (T AH) ORMNE =7 (#Total IT EMPy;/
#EMPy;,) AL O 1T A EHNER 5 OURIE IT AM DA% =7 (#Inhouse IT EMPy/
#EMPy;,. #Outcourced IT EMPp; /[#EMPyy) %M\ 25, Z OEMBIEALIZBI L CTITLLF
DEERNH D, £T. #Total IT EMP \Z1E, FEPIT AM LMD S OURE IT AB 23
GENDIZD, #Total IT EMPpy [HEMPp 3 1 22 DRFENFIET S, IRIZ, 2003 4 -
2004 fEFRA A IV /25307 Cld, #Total IT EMPp I, H72 % ICT FI# & ICT (2B39
DAEWREE 72 &2 H Y T S IE R EE NS £ T2 OISk LT, 2008 4 - 2009 4F -
2010 FRRA TIIEE OHLNEENTND 2, RRIT, AEMEREER L LT, ek
(LPpy) &5,

K1IBIOE2IL, INOOEEICEAT L ENFEHZEBH LT bDTH D, AWFEDS)
Frcid, MO ERREDT -2 0hE M= 7n (F1) TOSFEFLE LD
O, RFEEECEFRBIEANEDT — X DI L 72 5 HBAEFEEO ST ORI, WT—
Z utEf CELRFADY T (R2) BRGE LI a1T 5, £ 31X, 2009 FF, KT
2010 “EDOFAIZIS T HTax impact = 14+ + + | Tax impact = 6D A%~ L7z DT
%,

6. HEERTR

AREITIX, HEERE R A2 R, BT, 2003 4F - 2004 SE T — X W20 R0 9 b,

2 2003 4F + 2004 IOV T H, FHRUHEBOLZ Y 2 LT TH D,
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JERB# A 2kt & Uiz ICT HEORREHEEZRT, & 12, [FEROHEER K% 2008
£+ 2009 4F « 2010 57 — H IZDOWTRT, 20 BT, =1, A EEE 5 L L2 ICT
BEDORRFZ RS, RBIC, EEEOMRZ N E Lo R 2R~

6.1 HEERFE

F AL, “FHEO ICT #HEEHEENAEEHE L TRV -729 2 T, MIEEBEOE
2R L CICT &N 52 D RBENREHE LR TH D, B BEoRE» s, THEE
D RO BN Z2FHE S BLHIZ % O ICT HEKUE L IEOFHBZ A LT D 2 & 23R
NH—FHT, ZEBEBEBOHIENS ., ZORBIEEITERT 5 ICT & EhuiAH I EH DM
RICHBE B 2 TN EBS0 D,

F51%, “HEO ICT HEEHAENEEHE LTV F-7-9 2T, EBICHED D IT
R OGRS (IT AM) DM = 7125 L TICT K& 5-2 5 KRR 2R %
HELIAERTH D, BAOHOEEZT 7 AL LTRE LG IR BilZ
FBICERT 2 ICT HE R 1T AMOREME Y = 7 I L TIEOREL 52T Z
LMD,

F 61T, £ 5 DFRIZHONT, B =7 D451 & LTHND IT AW E #5100 Bk
SN ICT AMZ WS 2RI HEE LR Th D, ZOHEEREND, 5T
R LT ICT BB LR 1T MM OB =TIk L TH 2 D EOFEN, [FENO | IT
MM DERE Y =7 IZx L TOREZ ERE LTWD Z ENmnD,

FTMHOHFR L, [FEED/IHTZ 2008 4 + 2009 4 + 2010 > 7 /L % HWTIT - 725 R
ThO, b RKANDDHERE DFERLESNTH S,

FK10F, 77 ML E L THEEREEZ AW RE R LTV 5, 2003 4 - 2004 44
I MTBNT DI, Bl ZEFICKR TS ICT B& EhasE 0 378 A ErE Dz LTo
IEDRELEH 2 TWND Z L3535, 2008 4F - 2009 4 - 2010 442 7L % FW T2 04T I
ONWTIE, V=~ va vy R EDREEZZ T TWDLAREMED H DA, 2D DORERIE,
ICT $& D ESEAEENEICZ G- 2 5 EQOFEZHRT H O TR,

T ZETORMRIL, ICT L& UTr) & U TRHIAEROKLEL FVWTE 203, #ifiT
FHam L7m@my | ICT HEHDOKEEITITEE L NV OBERARERBEEDNEN G T TVD
AREMEDN B D, B2, REICEN T FERMBAFEE L, T 9 LIzREICB O TR
SEVVKEED ICT ENMTONTEY ., 7o IT AMORER Y = 700 @ EEMIC >\ T
DEFRM REALTWDAENERETHD, 29 LI —XIZBWTIE, RIZICT #%
EOFRMNEHENNC 1T AMMOBERY =7 EF0AENE ERZ AR LT iholz b L
Th, BIRLEBEMEE SN TLE S,

COREREAT, R11KOFEL 2 TR, BB A ORI S Z Bl 22 B Ak o
ICT HEDOHORL LIenfTziTolefRaRmLTWnd, ETE1 1 Tk, —BEEOHE
ZAX 7 LC, BHIEEREO ICT HEDOEBBUHITER LAV b D THD &
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RE L7z T, HiffiZe OLS HEE A 1T > T\ 5, BBRIENZ LI2, 20 FRooERkIzE
S HEEN ST, BIHIZERIEICONT TO ICT HE O, EHORA . ICT AMtD
R =7 R FEEFEND EREERB LTS LRI > TnD, L LEE
WY | BiHIZ RO ICT FE D2 % instrument LT 72 W HEE Tl \mT&Q@
KRR A2 I HEET D 2 Lk, K1 213, ZOREHEZX T, HBEEHEHT
mT&%@ﬁﬂ%ﬁ%%@@@%%ﬁﬁmﬂi%ﬁﬁﬁEmﬁLtﬁ%@fﬁ%ﬂﬁ_
fid o2 LT, NCTHEEDHMORD H b BifIAEITER LcEn) ##HE L LT, £
DHEEMENET 7 b AL L EORICHB L TWA N ZHERT5 2 & T, BiflZEFHHED
ICT HEFHDOMOENET U M JMIHEZ DEREDREHE L TV D, ZOHEER RO
INETIORLEMED I B, ICTEENIT AMOERKY = 71252 D IEOREL | %
(ZHND IT AMORERAEY = 71252 5 EQOFBERMRIND,

7. £L9

AWFFENT . ARFET K DI HBE AN (ICT) &R & AEMIC B 2 5 B e B 4 |
l%%%’Mﬁbﬁﬁ%%ﬁ%ﬂ@ﬂbt%@f%éoﬁmm X, TRLHI O ZE T2 ICT $¢
252 7258 ZURIICHE LoRER AR LT BIIAEICERT 5 ICT & 03k
M#\m%VAW@ﬁ¥Eﬁ\%%Eﬁﬁbéﬁﬂ%%&@%ﬁ@ﬁgﬁ(WAH)0@
M =7 RO IT A &N D DIRIE IT AMORERE S =7, FEAEEMEICE 2
Tes B HEE LTc, IR T o THRREE %fé%ﬁﬂﬁ%%ﬁﬁ&%ﬁ#%éﬁ%ﬁ%g

AFHEOTE NG R 2 H O EERIILL Tom@mY Th b, . MEEBLHIE NITLE S
ICT HEDOHNIEEL L OREEIITEE L T, %* . [RICT #%%& o 32X

%WMTAM®E%%%Méﬁto%E_\mTﬁgmimﬁﬁ@EE'_5zé@%®w
BIIRER Th ol ZNHORRIL, Bl o v 7 ITEKRT S ICT HFEDOHRERE LT,
FENDOAMDY ICT EAR L 572 2 A 7 ~FHIICHE Y ST 2 L 2R LT D
BRINT-HEIILLTOEBY THD, B2, ICT HEDFERE LTHLWH A7 R 4E
%Lf:“éhf:f)%ﬁ%%u450>7~§7%7ﬁ75:a&>fﬁ”¢’a THZENARTHD, FH T, B
ZH D AFENESE A~ @%*@@hﬁ@§TW)%@@&%Vayﬁ(W:ﬁ@ﬁ%>
@ﬂ%\émmﬁﬁéﬁ@(ﬁ-mﬁﬁm Wt AT — 2 R) & OIREINR %G O THER
T HIEN, RIFEERE R EOMOBETHE OBREZHRT I Z L LEETH D, H AT,
ED X RMBEIBNTE Y AL =X RIRFELE BRI TONIZONE R T 2LERD 5,
FRCZ OIS 7o T, W25 1T FIHE SRR EBE OXRINEEIZ R DHEA D,
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BIES

#*1
Variable Unit Obs Mean SD Min Max Obs Mean SD Min Max
2004 sample 2008 sample

(Treatment variable)

1(Tax is effective) Dummy variable 4,472 0.20 0.40 0 1

Tax impact Scale from 0 to 6 4,553 0.17 0.94 0 6

(IT investment measures)

Total IT Investment / #EMP (03) 4,472 314 177 0 8.63 4,552 0.25 0.42 0 4.19

Hard IT Investment / EMP 1o thog;";';d PY ya2 100 134 0 753 4552 011 020 0 356

Soft IT Investment / #EMP 1million JPY 4 470 143 146 0 78 452 010 023 0 305

(Employment measures)

#EMP Number 4,472 837 2,993 1 74,789 4,552 1,120 4,055 10 131,200
#In-house IT EMP Number 4,472 452 1,974 0 74,000 4,382 11 39 0 982
#Outsourced IT EMP Number 4,472 25 207 0 6,760 3,591 14 93 0 2,084

#IT_EMP/HEMP Share 4,472 059 0.48 0 1473 3,655 0.03 0.10 0 3.97

#In-house IT_EMP/HEMP Share 4,472 056 0.39 0 1.00 4,381 0.02 0.04 0 0.94

#Outsourced IT_EMP/4EMP Share 4,472 0.03 0.25 0 1452 3,590 0.01 0.08 0 3.95

ALNHEMP) Growth rate 2,910 -0.01 0.34 -4.02 5.87 2,876 0.00 0.23 -2.16 2.53

A#IT_EMPHEMP A Share 2,910 -0.02 0.49 -10.18 14.52 1,945 -0.02 0.18 -2.08 3.97

A#In-house IT_EMP/HEMP A Share 2,910 -0.02 0.37 -10.18 1.00 2,718 -0.02 0.12 -0.99 0.10

A#Outsourced IT_EMP/HEMP A Share 2,910 0.00 0.32 -7.27 1452 1,972 0.00 0.11 -1.17 3.95

(Control variable)

LN(Sales) Log(million JPY) 4,186 9.02 1.80 3.00 16.06 4,391 9.29 1.83 0.00 16.32

A LN(Sales) Growth rate 2,737 0.00 0.32 -4.37 3.98 2,735 0.03 0.41 -4.18 6.21
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Variable Unit Obs Mean SD Min Max Obs Mean SD Min Max
2004 sample with BSIBSA 2008 sample with BSIBSA

(Treatment variable)

1(Tax is effective) Dummy variable 2,506 0.24 0.43 0 1

Tax impact Scale from 0 to 6 2,440 0.14 0.85 0 6

(IT investment measures)

Total IT Investment / #EMP (03) 2,506 3.09 171 0 8.63 2,440 0.22 0.40 0 4.19

Hard IT Investment / #EMP 10 thog;i';d PY o506 182 125 0 736 2440 009 019 0 356

Soft IT Investment / #EMP Lmilion JPY 5506 143 143 0  7.83 2440 009 023 0  3.05

(Employment measures)

#EMP Number 2,506 893 3,088 1 74,789 2,440 974 3,041 10 69,478
#In-house IT EMP Number 2,506 459 1,839 0 36,568 2,360 11 42 0 982
#Outsourced IT EMP Number 2,506 23 186 0 5,965 1,906 12 79 0 2,084

#IT_EMP/HEMP Share 2,506 0.57 0.42 0 3.89 1,887 0.02 0.07 0 2.45

#In-house IT_EMP/#EMP Share 2,506 0.55 0.38 0 1.00 2,360 0.02 0.04 0 0.94

#Outsourced IT_EMP/#EMP Share 2,506 0.03 0.12 0 2.89 1,906 0.01 0.04 0 1.57

A LN(#EMP) Growth rate 1,626 -0.01 0.31 -4.02 3.22 1,501 0.00 0.24 -2.16 2.53

A#IT_EMP/HEMP A Share 1,626 -0.03 0.40 -7.27 1.22 997 -0.03 0.17 -1.65 1.09

A#In-house IT_EMP/#EMP A Share 1,626 -0.02 0.32 -1.70 1.00 1,428 -0.03 0.13 -0.99 0.10

A#Outsourced IT_EMP/#EMP A Share 1,626 -0.01 0.21 -7.27 0.81 1,012 0.00 0.06 -0.98 1.15

(Productivity measure)

LN('Labor productivity) Log(Million JPY) 2,402 9.22 173 4.69 16.06 2,387 931 178 0.00 16.32

ALN(Labor productivity) Growth rate 1,554 0.00 0.25 -2.89 3.98 1,462 0.02 0.40 -3.85 6.21

(Control variable)

LN(Sales) Log(million JPY) 2,473 199 0.66 0.00 6.69 2,183 1.89 0.74 0.00 5.58

A LN(Sales) Growth rate 1,604 0.01 0.28 -3.26 2.00 1,314 -0.02 0.34 -2.93 2.23
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*3

Variable Definition Frequency Percent

Tax impact= IT tax system...

0 does not increase IT investment 4,386  96.33
1 increases by 0%=< and <1% 10 0.22
2 increases by 1%=< and <5% 15 0.33
3 increases by 5%=< and <10% 25 0.55
4 increases by 10%=< and <15% 4 0.09
5 increases by 15%=< and <20% 22 0.48
6 increases by 20%=< 91 2.00
Total 4553 100
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%4

Panel (al) First stage Second stage First stage Second stage
IT Investment A employment IT Investment A employment
Dependent Var (2004) (2003-2004) (2004) (2002-2004)
Robust Robust Robust Robust
Independent Var Coef. SE Coef. SE Coef. SE Coef. SE
1(Tax is effective) (2004) 0.42  0.08 *** 0.41  0.10 ***
IT Investm_ent (2004) 0.02 0.03 0.04 0.04
predicted
ALN_SALES (Lagged) 0.24  0.09 *** -0.03  0.03 0.14  0.09 0.02  0.02
constant yes
Industry fixed-effect yes
Investment Type (Total IT investment / #EMP)
Employment Type LN( #EMP)
No. Obs 1,914 1,914 1,279 1,279
Prob > F 0.000 0.043 0.000 0.001
R-squared 0.29 0.28
Panel (a2) First stage Second stage First stage Second stage
1(Tax is effective) (2004) 0.25  0.07 **= 0.22  0.09 **
IT Investment (2004) 0.02 0.05 0.07 0.08
predicted
ALN_SALES (Lagged) 0.19 0.08 ** -0.03 0.03 0.16  0.08 ** 0.01  0.02
constant yes
Industry fixed-effect yes
Investment Type (Hardware IT investment / #EMP)
Employment Type LN( #EMP)
No. Obs 1,914 1,914 1,279 1,279
Prob > F 0.000 0.058 0.000 0.010
R-squared 0.16 0.18
Panel (a3) First stage Second stage First stage Second stage
1(Tax is effective) (2004) 0.51  0.08 **= 0.53  0.10 ***
IT Investm_ent (2004) 001  0.02 003  0.03
predicted
ALN_SALES (Lagged) 0.23  0.09 *** -0.03  0.03 0.13  0.09 0.02  0.02
constant yes
Industry fixed-effect yes
Investment Type (Software IT investment / #EMP)
Employment Type LN( #EMP)
No. Obs 1,914 1,914 1,279 1,279
Prob > F 0.000 0.035 0.000 0.000
R-squared 0.11 0.00 0.12
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#5

Panel (b1) First stage Second stage First stage Second stage
IT Investment A employment IT Investment A employment
Dependent Var (2004) (2003-2004) (2004) (2002-2004)
Robust Robust Robust Robust
Independent Var Coef. SE Coef. SE Coef. SE Coef. SE
1(Tax is effective) (2004) 0.42  0.08 *** 0.41  0.10 ***
IT Investment (2004) 011  0.05 ** 012 0.6 *
predicted
ALN_SALES (Lagged) 0.24  0.09 *** -0.05 0.03 0.14  0.09 0.02  0.02
constant yes
Industry fixed-effect yes
Investment Type (Total IT investment / #EMP)
Employment Type (#Total IT EMP / #EMP)
No. Obs 1,914 1,914 1,279 1,279
Prob > F 0.000 0.041 0.000 0.027
R-squared 0.29 0.01 0.28 0.03
Panel (b2) First stage Second stage First stage Second stage
1(Tax is effective) (2004) 0.25 0.07 *** 0.22 0.09 **
IT Investment (2004) 018  0.09 ** 023 014
predicted
ALN_SALES (Lagged) 0.19 0.08* -0.05 0.04 0.16  0.08 ** 0.00 0.03
constant yes
Industry fixed-effect yes
Investment Type (Hardware IT investment / #£EMP)
Employment Type (#Total IT EMP / #EMP)
No. Obs 1,914 1,914 1,279 1,279
Prob > F 0.000 0.145 0.000 0.157
R-squared 0.16 0.18
Panel (b3) First stage Second stage First stage Second stage
1(Tax is effective) (2004) 051  0.08 *** 0.53  0.10 ***
IT Investment (2004) 0.09  0.04 ** 0.09  0.05*
predicted
ALN_SALES (Lagged) 0.23  0.09 *** -0.04 0.03 0.13  0.09 0.03  0.03
constant yes
Industry fixed-effect yes
Investment Type (Software IT investment / #EMP)
Employment Type (#Total IT EMP / #EMP)
No. Obs 1,914 1,914 1,279 1,279
Prob > F 0.000 0.152 0.000 0.096
R-squared 0.11 0.12
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#*6

Panel (c1) Second stage Second stage
A employment A employment A employment A employment
Dependent Var (2003-2004) (2002-2004) (2003-2004) (2002-2004)
Robust Robust Robust Robust
Independent Var Coef. SE Coef. SE Coef. SE Coef. SE
IT Investment (2004) 041  004* 010 006* 00l  0.02 002 0.01
predicted
ALN_SALES (Lagged) -0.04 0.03 0.02 0.02 0.00 0.01 0.00 0.00
constant yes yes
Industry fixed-effect yes yes
Investment Type (Total IT investment / #EMP) (Total IT investment / #EMP)
Employment Type (#In-house IT EMP / #EMP) (#Outsourced IT EMP / #EMP)
No. Obs 1,914 1,279 1,914 1,279
Prob > F 0.003 0.011 0.906 0.967
R-squared 0.05 0.01
Panel (c2) Second stage Second stage
IT Investment (2004) 017  008** 019 013 001  0.03 0.03 003
predicted
ALN_SALES (Lagged) -0.05 0.03 0.00 0.03 0.00 0.01 0.00 0.01
constant yes yes
Industry fixed-effect yes yes

Investment Type

(Total IT investment / #EMP)

(Total IT investment / #EMP)

Employment Type (#In-house IT EMP / #EMP) (#Outsourced IT EMP / #EMP)
No. Obs 1,914 1,279 1,914 1,279
Prob > F 0.078 0.094 0.930 0.998
R-squared 0.01
Panel (c3) Second stage Second stage
IT Investment (2004) 0.09 004* 008 005* 000 001 001 001
predicted
ALN_SALES (Lagged) -0.04 0.03 0.03 0.02 0.00 0.01 0.00 0.00
constant yes yes
Industry fixed-effect yes yes

Investment Type

(Total IT investment / #EMP)

(Total IT investment / #EMP)

Employment Type (#In-house IT EMP / #EMP) (#Outsourced IT EMP / #EMP)
No. Obs 1,914 1,279 1,914 1,279
Prob > F 0.037 0.046 0.892 0.950
R-squared 0.0098
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x7

Panel (d1) First stage Second stage First stage Second stage
IT Investment A employment IT Investment A employment
Dependent Var (2008) (2007-2008) (2008) (2006-2008)
Robust Robust Robust Robust
Independent Var Coef. SE Coef. SE Coef. SE Coef. p-value
1(Tax impact 1) (2008) 014 0.8 014 019
1(Tax impact 2) (2008) 014  0.15 023 017
1(Tax impact 3) (2008) 0.05  0.10 001 012
1(Tax impact 4) (2008) 0.09 0.23 0.09 0.25
1(Tax impact 5) (2008) 0.35  0.12 *** 036 0.13 ***
1(Tax impact 6) (2008) 0.22  0.07 *** 0.23  0.08 ***
IT Investment (2008) 009  0.09 019 017 026
predicted
ALN_SALES (Lagged) -0.02 0.03 0.03 0.01 *** -0.02 0.04 0.07 0.03 0.01 **
constant yes
Industry fixed-effect yes
Investment Type (Total IT investment / #EMP)
Employment Type LN(#EMP)
No. Obs 1,674 1,674 1,376 1,376
Prob > F 0.000 0.005 0.000 0.088
R-squared 0.24 0.23
Panel (d2) First stage Second stage First stage Second stage
1(Tax impact 1) (2008) 0.01  0.08 -0.02  0.09
1(Tax impact 2) (2008) 0.05 0.07 0.10 0.08
1(Tax impact 3) (2008) 0.06 0.05 0.03 0.06
1(Tax impact 4) (2008) 014 011 014 011
1(Tax impact 5) (2008) 0.13  0.06 ** 0.13  0.06 **
1(Tax impact 6) (2008) 0.09 0.03 *** 0.09 0.04 **
IT Investment (2008) 015 023 039 040 033
predicted
ALN_SALES (Lagged) 0.00 0.01 0.03 0.01 *** 0.00 0.02 0.07 0.03 0.01 **
constant yes
Industry fixed-effect yes
Investment Type (Hardware IT investment / #EMP)
Employment Type LN( #EMP)
No. Obs 1,674 1,674 1,376 1,376
Prob > F 0.000 0.003 0.000 0.064
R-squared 0.21 0.20
Panel (d3) First stage Second stage First stage Second stage
1(Tax impact 1) (2008) 0.16 0.10 0.16 0.11
1(Tax impact 2) (2008) 0.04  0.09 0.07  0.10
1(Tax impact 3) (2008) 0.03  0.06 0.01 007
1(Tax impact 4) (2008) -0.04 0.13 -0.04 0.14
1(Tax impact 5) (2008) 0.18 0.07 ** 0.18 0.08 **
1(Tax impact 6) (2008) 0.14  0.04 *** 0.15  0.04 ***
IT Investment (2008) 018 016 032 031 030
predicted
ALN_SALES (Lagged) -0.01 0.02 0.03 0.01 *** 0.00 0.02 0.06 0.03 0.01 **
constant yes
Industry fixed-effect yes
Investment Type (Software IT investment / #EMP)
Employment Type LN(#EMP)
No. Obs 1,674 1,674 1,376 1,376
Prob > F 0.000 0.006 0.000 0.105
R-squared 0.11 0.10
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*8

Panel (e1) First stage Second stage First stage Second stage
IT Investment A employment IT Investment A employment
Dependent Var (2008) (2007-2008) (2008) (2006-2008)
Robust Robust Robust Robust
Independent Var Coef. SE Coef. SE Coef. SE Coef. SE
1(Tax impact 1) (2008) 0.07 0.20 0.07 0.24
1(Tax impact 2) (2008) 0.11 0.16 0.20 0.19
1(Tax impact 3) (2008) 0.06 0.14 -0.02 0.16
1(Tax impact 4) (2008) 0.08 0.30 0.08 0.32
1(Tax impact 5) (2008) 0.28 0.14 ** 0.27 0.15 *
1(Tax impact 6) (2008) 0.18 0.07 ** 0.20 0.09 **
IT Investment (2008) 009 0.0 038 023 *
predicted
ALN_SALES (Lagged) -0.01 0.03 0.01 0.01 0.00 0.06 0.01 0.04
constant yes
Industry fixed-effect yes
Investment Type (Total IT investment / #EMP)
Employment Type (#Total IT EMP / #EMP)
No. Obs 1,156 1,156 884 884
Prob > F 0.000 0.043 0.000 0.026
R-squared 0.26 0.08 0.25
Panel (e2) First stage Second stage First stage Second stage
1(Tax impact 1) (2008) -0.04 0.09 -0.06 0.11
1(Tax impact 2) (2008) 0.04 0.07 0.09 0.09
1(Tax impact 3) (2008) 0.06 0.07 0.02 0.08
1(Tax impact 4) (2008) 0.20 0.14 0.19 0.15
1(Tax impact 5) (2008) 0.12 0.06 * 0.12 0.07 *
1(Tax impact 6) (2008) 0.07 0.03 * 0.08 0.04 *
IT Investment (2008) 037 025 076 043 *
predicted
ALN_SALES (Lagged) 0.01 0.02 0.00 0.01 0.02 0.03 0.00 0.04
constant yes
Industry fixed-effect yes
Investment Type (Hardware IT investment / #EMP)
Employment Type (#Total IT EMP / #EMP)
No. Obs 1,156 1,156 884 884
Prob > F 0.000 0.303 0.000 0.022
R-squared 0.22 0.22
Panel (e3) First stage Second stage First stage Second stage
1(Tax impact 1) (2008) 0.13 0.11 0.16 0.14
1(Tax impact 2) (2008) 0.03 0.09 0.06 0.11
1(Tax impact 3) (2008) 0.05 0.08 0.02 0.09
1(Tax impact 4) (2008) -0.06 0.18 -0.07 0.19
1(Tax impact 5) (2008) 0.11 0.08 0.10 0.09
1(Tax impact 6) (2008) 0.14 0.04 *** 0.15 0.05 ***
IT Investment (2008) 001 021 054  03L*
predicted
ALN_SALES (Lagged) 0.00 0.02 0.01 0.01 0.01 0.03 0.00 0.03
constant yes
Industry fixed-effect yes
Investment Type (Software IT investment / #EMP)
Employment Type (#Total IT EMP / #EMP)
No. Obs 1,156 1,156 884 884
Prob > F 0.000 0.009 0.000 0.000
R-squared 0.11 0.10 0.10
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*9

Panel (1) Second stage Second stage
A employment A employment A employment A employment
Dependent Var (2007-2008) (2006-2008) (2007-2008) (2006-2008)
Robust Robust Robust Robust
Independent Var Coef. SE Coef. SE Coef. SE Coef. SE
IT Investment (2008) 0.01 0.7 024 013* 001 0.02 0.07 0.5
predicted
ALN_SALES (Lagged) 0.01  0.00 -0.01  0.02 0.00  0.00 0.01 0.02
constant yes yes
Industry fixed-effect yes yes
Investment Type (Total IT investment / #EMP) (Total IT investment / #EMP)
Employment Type (#In-house IT EMP / #EMP) (#Outsourced IT EMP / #EMP)
No. Obs 1,595 1,290 1,169 895
Prob > F 0.000 0.000 0.114 0.923
R-squared 0.11 0.04
Panel (f2) Second stage Second stage
IT Investment (2008) 0.10 0.5 055 029* 005 0.05 0.14 0.0
predicted
ALN_SALES (Lagged) 0.00  0.00 -0.01  0.02 0.00  0.00 0.01 0.02
constant yes yes
Industry fixed-effect yes yes

Investment Type

(Hardware IT investment / #EMP)

(Hardware IT investment / #EMP)

Employment Type (#In-house IT EMP / #EMP) (#Outsourced IT EMP / #EMP)
No. Obs 1,595 1,290 1,169 895
Prob > F 0.002 0.000 0.142 0.860
R-squared 0.09 0.00
Panel (f3) Second stage Second stage
IT Investment (2008) 005 016 037 019*  -001  0.04 010 007
predicted
ALN_SALES (Lagged) 0.00  0.00 -0.02  0.02 0.00  0.00 0.01  0.02
constant yes yes
Industry fixed-effect yes yes

Investment Type

(Software IT investment / #EMP)

(Software IT investment / #EMP)

Employment Type (#In-house IT EMP / #EMP) (#Outsourced IT EMP / #EMP)
No. Obs 1,595 1,290 1,169 895
Prob > F 0.000 0.000 0.094 0.795

R-squared 0.08 0.02 0.00 0.02
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# 10

Panel (g1) Second stage Second stage
A LN(Labor ALN(Labor ALN(Labor ALN(Labor
Dependent Var productivity) productivity) productivity) productivity)
(2003-2004) (2002-2004) (2007-2008) (2006-2008)
Robust Robust Robust Robust
Independent Var Coef. SE Coef. SE Coef. SE Coef. SE
IT Investment (2004 0or 2008) 03 o5« 014 007*  -005 018 009 021
predicted
ALN_SALES (Lagged) 0.08  0.05 -0.02  0.05 0.03  0.04 0.06 0.04
constant yes yes
Industry fixed-effect yes yes

Investment Type

(Total IT investment / #EMP)

(Total IT investment / #EMP)

v 1(Tax is effective) (2004) 1(Tax impact 1~6) (2008)
No. Obs 1,069 702 766 690
Prob > F 0.000 0.000 0.039 0.000
R-squared 0.02 0.03
Panel (g2) Second stage Second stage
IT Investment (2004 0r2008) 449 07 020 o010*  -015 0.39 0.23 043
predicted
ALN_SALES (Lagged) 0.08  0.06 -0.03  0.06 0.04  0.04 0.06  0.04
constant yes yes
Industry fixed-effect yes yes

Investment Type

(Total IT investment / #EMP)

(Total IT investment / #EMP)

v 1(Tax is effective) (2004) 1(Tax impact 1~6) (2008)
No. Obs 1,069 702 766 690
Prob > F 0.000 0.000 0.070 0.000
R-squared 0.02 0.02
Panel (g3) Second stage Second stage
IT Investment (200401 2008) 57 g4 012 006* 000 021 0.06 0.1
predicted
ALN_SALES (Lagged) 0.09  0.06 -0.01  0.04 0.03  0.04 0.06  0.04
constant yes yes
Industry fixed-effect yes yes

Investment Type

(Total IT investment / #EMP)

(Total IT investment / #EMP)

\Y 1(Tax is effective) (2004) 1(Tax impact 1~6) (2008)
No. Obs 1,069 702 766 690
Prob > F 0.000 0.000 0.015 0.000

R-squared 0.0275 0.0384
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1

Panel (h1) OLS OLS OLS
A(#Total IT EMP /  (#Total IT EMP / A LN(Labor ALN(Labor
ALN( #EMP
Dependent Var (200(;200 4)) A(;(;I)(JZEOI\(;[;) H#EMP) H#EMP) productivity) productivity)
(2003-2004) (2002-2004) (2003-2004) (2002-2004)
Independent Var Coef. Robust Coef. Robust Coef. Rngu st Coef. Robust Coef. Robust Coef. Robust
AIT Investment -0.03  0.01 *** -0.03  0.01 *** 0.08  0.01*** 010  0.01 *** 0.02  0.01** 0.02 0.01**
ALN_SALES (Lagged) -0.03  0.02 025  0.02 *** -0.01  0.02 0.04  0.02 0.09 0.06 0.05 0.04
constant yes yes yes
Industry fixed-effect yes yes yes
Investment Type (Total IT investment / #EMP) (Total IT investment / #EMP) (Total IT investment / #£EMP)
No. Obs 1,914 1,279 1,914 1,279 1,069 1,065
Prob > F 0.000 0.000 0.000 0.000 . .
R-squared 0.04 0.01 0.06 0.13 0.04 0.03
Panel (h2) OLS OLS oLS
AT Investment -0.02  0.01*** -0.03  0.01 *** 0.09 0.01** 007 0.01 *** 0.02  0.01 ** 0.01  0.01
ALN_SALES (Lagged) -0.03  0.02 0.03  0.02 -0.02 0.02 0.03  0.02 0.09  0.06 0.05  0.04
constant yes yes yes
Industry fixed-effect yes yes yes
Investment Type (Hardware IT investment / #EMP) (Hardware IT investment / #£EMP) (Hardware IT investment / #EMP)
No. Obs 1,914 1,279 1,914 1,279 1,069 1,065
Prob > F 0.000 0.000 0.000 0.000 . .
R-squared 0.03 0.05 0.05 0.07 0.04 0.03
Panel (h3) OoLS OLS OoLS
AIT Investment -0.03  0.01 *** -0.03  0.01 **=* 0.06 0.01** 005 0.01 *** 0.01  0.01 0.03  0.01 ***
ALN_SALES (Lagged) -0.03  0.02 0.02  0.02 -0.02 0.02 0.04 0.02* 0.09  0.06 0.05  0.04
constant yes yes yes
Industry fixed-effect yes yes yes
Investment Type (Software IT investment / #£EMP) (Software IT investment / #EMP) (Software IT investment / #EMP)
No. Obs 1,914 1,279 1,914 1,279 1,069 1,065
Prob > F 0.000 0.000 0.003 0.003 . .
R-squared 0.04 0.05 0.03 0.05 0.03 0.04
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