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ABSTRACT

Technology-driven innovation and job-creation has each been the subject of much scholarly
attention, but have largely been considered separately rather than in conjunction with each other.
While the previous literature on economics pinpointed the macro effects on industry-level, this
study explores the micro-level comparisons on innovation sources over the employment and
financial performances.

The PSM (propensity-score matching) analysis presents that firms, involved in an inward
technology, tend to have higher employees with dominant technology capabilities than in-house
R&D firms, The in-house R&D firms, on the contrary, have superior financial performances,
suggesting that external technology commercialized firms suffer from low transformative efficiency.
The mediation test analysis corroborates that the external technology-driven innovation induces
more human resources in internalizing the exogenous technology. The positive relationship between
R&D innovation and employment allow verification of the government’s intervention in the
promotion of technology commercialization in public sector. On the other hand, it also signals
that the policy needs to enhance the recipient firms commercializing capacity rather than a
‘one-hit’ transaction.

Key Words : Inward technology, Public technology, Innovation—driven employment, Propensity—
score matching
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2 JlewskEs, A B, ARl B30l TS TiEstEEA HTY AAle
3 =9 9] Helld 7] Wt X&) Folot, ol wstel] s thegt gojve}
7ihdo] SAstaL JARE, 2 71Aelle HAlAolaL ARl Tl Llo] A o] A AE9
H3lE S s oJu|E UlEskar Ytk (Westlake et al,, 2012). 35352 @A Eo}
H 2HEX {HAEE) A, oTAK, S5 A, dulolE, wildy 534 22
LA71EE0] WAL VI e QATHAET ofUet A AAlE WskAT]aL ot
(Koellinger, 2008). o|& &°f, < ASAZ7|EGD ZHH) 2] A2l e Az A
o] A/ A 3739 A7k J0)oll FHsES 5L, %Ed AilEe] Zhsali el wet
o|FAE Aol w2 I ¥ 8-S r|H 0T Fof TR EE AAE WsAFT o]
W AlzSle]l B A S IATAeE, TRy Age R ofEa
Az, AP A7 5712 o] A E=(Off-shoring) A0 2 o]ojZtk(Yayboke and Rice,
2017).

71 FRE A £ gl dolH HAL Tt §, st S S 71Est €
Aol 23l ARAD7|ee] LR el I s adhs Aat wEA] Hxu2 Zolek=
Aol -AlslcH Arthur, 2011; Westlake et al., 2012), AR 2 7% 343 Hipyl &
e = g o] Wsh=s 343 dAte]e] F49 SlE ZEARAL 1, 2, 33 AR AR
Rl RS Bolrh o] AAeA =Eelge AR Yo g diAH o Asd mEAEe]
dAtE] A3l digk el d=e BHolE 5 22 2ZA bR oo HEFE,
2016; slel - A1, 2013). H2 2R wileld e 2% 52 AxYe 7ledil
FEel A wEASe] dxtel2 tAlE 4 ke 7RsAel tlala] AR B2 s
AAdetAl s A o] FEslar ch(Vivarelli, 2014).

olglgt ¢t FAloll, 71EdAS D7I1A 2AAAES AXAT = vE dAE A=t
I, S Eo] A7 BAES olEths Aol e AR AMEeld(ElEl g - £,
2013; Aghion and Howitt, 1998; Acemoglu, 2003). o]52] 97t up=2H 12} A3 o]
F Asd = AEY dAtEe 1H o2 Ao AT g2 VAV e ddet
Az, ARy 2oke] APt 2| 7K &, @R EE 7IEdilo] w5s A%
o= e AR A(A 32 FER Y AUH e VedAld ne AiHET}

(<3

o

1) “Fourth industrial revolution” (Schwab, 2017), “Second Economy” (Arthur, 2011), “7]¢7} 731" (Thurik, 2009),
“Third wave” (Case, 2017)
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4 slEto] 7EAEASS =03 A58 5N Ar|Hog x|} Eolvs HidE
(F2 rEEI7} A uiel 71eS4ld datelete] dAl¢l e aE golsh=s A
AT E- He9, 2015; SR -EAE, 2013).

2 PN AEH R F - A5l AA oAty A F she EA(DH
diste] B35 3271 AKISE B3l 7199l ZIsEs Aagte g ad-s seal Fopt
2] FEE Fiskehs Aotk (AdE - JEE, 2006, ALY, 2017). o2 AF=a) o] FA|=2]
WdolM Erid, 7o 3w &an7t AAs] i s AelA Frix9 ango] e
th= 7Hgell 71x8kaL nt. slARt o] 71 Kolle 7ed o] 18-S skt o vol
7h F871Ee] 4lo] 7199 7Y P 18-85 skl tigh ARl 454 AEs
I FaAde Bkl A et thet B o R Q13 S| AREEA Kt Ark(E
Fe=dATY 2016).
71€9 FEd Ptk $871E ARs AR B3] A, QRS Al Fell B3iA
2ERE JYE ARG Ao Z3 ofo] WAL WE, A%, AKsE Z2T3) Tl dalA oA
HET} o] oAt (A3 - AFF, 2006; FER, 2015; &-23F 9, 2015; oA <], 2015;
A8 9], 2014; FHFR1-F9A, 2010). sHAT 719S =99 Tl FaL 7Ies avlshks
Aol -85 ZAA s@del] B3 v de R ST (RS 9, 2014).
1&o] #8710l FrHo] AFA A2 QAR LSRG AE AR aLes]ofst
, 71&9% et 22 TR digh S ol #gt thekgt =o7t dastARt ol2fdt A
I, tlold] &x, S 9 ofefRols B7etal vt BeF ol dits S
7189 Aast AWt =08 dAte], PHA 3 Bag A3pieAdst HA 9
fradTs A #do] 7] wiEelct

ole]]  AFeME 7IEgAilel FHo| e AN &E] W/ 7] 4 wet
R A71Ed AANE TleR Faste] 7 fdol mE Vishiet AN 2F 31 =
gto] 7|¢de] 8o wRl okl thall EAdstarAlstt}(Teece, 2006; Teirlinck et al., 2010;
Teirlinck and Poelmans, 2012; BF4=- 229, 2015). o]= ¢J8l A7 53 F3s}aL U+
ZI9EHA 719748 S HAHES tde = 7[Ye] S5 1833 #3 dlolg & 3%t
om, ol tigt Fe7lse] FHARAES Hotslr] sl AFH BrPTel o3 duna
Ao g FAMgc wgh 7)o ARRsE ZRAIRE Zjo7} angell iRl 3RS wetslr] 93l
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AR F 18199 S A8 B o =E S EITHGali, 1999; Kim and Kim,
2010; 7=, 2006; 7143 QEF, 2000; FA8] £, 2000). =aAPge] daergAdol uet
Ak AAe] 188 SA sk WA E83lo] IS JPF2000)2 71E71%9] =E
deerEdo] Yar, 7 seEe] Fod A Wl w8-dade STt
2 N FAjel 71919 el HAlFQl Z&o] 4k ol
A FLg AxEg Ao] WslE fsRE 7ol Z1Zslar 9t ol Hlsl, #UEE SAlem
gk A=A 2R AR T A el &3t 7IgEclets Al e v, Al
02 opy|xl= 7IPERT A Apolelx] WAYSh= EA1A sta7t WA 7S] 95E
o2 Zgetth= S AAstL JrhGEAAE €], 20005 FENA - FAE, 2013). AT+
ARdEAEAR B AA 7199 A7EE At el vX= 3l A Aot gt

Klette and Fgrre(1998)& 198235 E 103@7F =29o] AZX7|HEL Ao = 3 A=
EQ2 183859 7] st frolshA dokar 3 ARAe R TerE (L
/F/A)ell whet #A1g AN s A7 FApH]g-o] =2 dtoldH A foke] ugF &t
7F U A Abdel| vl ZA] 9ar, AR A HIRE TEdo] 18 AR ke
FAE vkl F743}. Sargent(2000) FA] Aubte] 1990t 7241 HAUE d5ol 7IE
o] FAARQI WMstelA FHEIEA o Baljr wAsHAARE s7|E, HEGarle AGA
BEox AFHog FAE glvtn FEA 19 42 w2 V)& Filo] AE
frshs the =580 wisten 24 evhe I, =] AR obM = ol¢} fA}
5t A7 AHE 2+ 4 9Jrt Kim and Kim(2010)2 A|2Y Hol2 oz 189 BisA
THAC1&wol ER2l #EA, T84 7IEHTR Fiste] 7[Edle] 18 gle A
frarsl=A] ol thaiA] FA8HeIct. 1 A3 Az 71sHsbt o |dt i8-8 HEEL 2007
olF 3Rtz thAl 383 ] Allsle] 20103RE AAl 1882 A3l5t] Alzke
o2 FAct ol 71&FA B o|F A HA|9] 11go] 235]8 sojv= A, 1B
T 7 715408 a8-Eo] XA O R slEtetARt, @358 o]d aEE ARt A
AR 71EE2le w2 FA0] At Aol APAQ] frEale ohete AES AAg
o} 7S gt g 3 o3 - 14 (2009)8] AFoME ARIE AFIRE-S APt
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ol9l= iz o2 7|EYLlo] 1gdl Ao R IS F= Qllolgke ATEAAE A
= ?Jt}. Machin and Wadhwani(1991)9} Blanchflower et al (1991)+ 9=7193 2F 2,000
NE g = 3t AEFAWorkplace Industrial Relations Survey) ] AR5 21-8-5lo] A17]
0 9o g 7|&A Y W} 857kl w|Rl @eFo] At F(+) e dARRAL Bt
AN Qg o] H|FE AT Lle] tiAEsE E-8-3F Brouwer et al (1993)2] AT} oA
T AEFAel FYEE R&DY] HIFo| 575 8357180 Erhe 29 AAstnt. =,
AL FAE S8l Al e 7199 A 18-S gt 7S ASFH R |
it g2le] 7de B} RIS A A Tl Van Reenen(1997)2 7|&8A e 9714
< g RPN AARE SA 5RO AEFFAN R FEg § HAERA 29E EdE §
2 L8 2 BAE FA8sdn Al st S 343 Aol w= AlE
2l FAEFAl Hj3)] A3t S F= Ao s YEPT 71EHAS 3 AEYAle
2 JREelA @aL 343 Aol wEH, 7lEgAle g3 A e #ArE EAllsk=
Ao 2 veton Hilo] g § dA7RHEFA 71k ¢ 6 7HAE aLgadel 584
FFe T

71&] /9 Lo e ZlEAlo] AR 8-S FEsh=A ool gk AF2<l
A AT BA 82 AAIGE@ = FATY, 2016; Teirlinck et al., 2010). Teirlinck et
al.(2010)> @719 1,1617] 7192 tide® AF7Ee] of2A/] FXHeks 27]&
FrA o Mo 22X Tl A7 719 8ol Hxl g3l disl ASEME AR
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T ders ARRITE =g o9 Al FEE AL 7ol EYshe 71 ¢dErt Hot
AKds7t A37Fs g Ag-oll= AHAIAR A7 /189] 5 Fole AR YTt o]
2l Teirlinck and Poelmans(2012)2] ¢37-ol|A] o]5-& 3}slitol 7|PEL 537t =431 A5
£ EUE FENYH 7l&S YT 7199 82 Aol Wl Htel vl ¥iE
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oR7|EE B8 HA2 A8AA 0N Arvidel thd A IS Aol Ao s oAl
o=y 7|Ee] Yalo] @r|Ho g ket thA|ad} o]Fel FAVIH o T Ao o
S RIS 7IHsl] ofHet. web elR7|Eel 7Rke & 71999 282 Eol5 7Fed
o] ZAst7] Wizl ATEE 7199 Tledil) e gl tigk WL BHS 5
5871 st A BN E Fasit. F371se] 7ol ol dErs a8aHT} Fof
= T 71 wiEell 2o B FelA] derths FE0] 7hssl] wiEelth (M 24,
2017). 8kAIEE, )9k Wit 2 olR7|es mUsttRte 71EHA o]F-9] FHa(FM =
AT 71z WASE ARIsholr, 2318 8837t 4 B74 L38l8 Stid 7edoes
el a-8o] FLHAH= 7heAd A SARI. ARTIee] =4 & olF ARIEIAE it
B3 7ledtel A, Hel sdo] Bl wEbA Tlee] =YL gl nAE Gl
B} Sl vlsl FEetA] fths 7o) Zhssitt. ololl & dATtellM= Ziedale] S
uiel 7199 WAlsh AAolr agadrt o e WAl ds BAstaat ditt

I, wlole $7 2 $4w
1. Hlolg| =%

AAAR] 7139 dlol FHE 93] 2 AFolME AFAR FHe} 7|98 A7AA%
ARE viAsto] ARt 7199 ATAE ol EFEA] @AY eatso] ohd ATl
W FAR R (AFAEIE] 7, AHIRE ST 71 ATA VIS AP RS Hsto
tlolElE Adstairt. 7199 F7le =Yt 20159 2371 S8AuAK e =
) A7 T F37ES YT AP VIFe s At ATAR FRE /AR
AE7|1Q(CRETOP) S 27¥] 2,372 & FHste] Rfcto g F-8a1(20123d5H 2015'9),
715 AT ARE 7R AT A A3 E Ao Eoflx] AMste] &390t

7199 FA&EF #Ag 7|E] FAEC vE £ Aol F5g vlolEE 71H3A
71l 9443t vlolel & grto x4 7|97 9l thet Addd dd8S SRk A
ol 17t HalZFol B3 glolEl 9] IAIE Rt} Fit) 1Eet 7|Yde] YAy B
QBHoR 0&F wiFds 7INte R 3 =72 SA7IHA AN Wehs F47
W7 AZRARE SEATHEA 9, 2000 W3- AW, 2011). o5 ARs o] B,
TRl el tigk A4S AFetaL o, ZEA R Furte] FHAR]] T JA|g
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the AHollM dAIE AYaL i s S0l digEFed A B8 die AT e
H

7o) BHE T /b SR whre] ANSTh 3 Al 7HIQ) Z1e) /sl 2
e ATHE 71ge DEEAE elsh) ) AN B AFHFTIE
7149l MFES FARE AgelM FAEIE viwaly] S5 B4HET I,

T e AN A% 528 ks Aue thos 47 Pl mge
v EE A BYE ol g RHTTh AFHOE 7 AN 228 AT
Dol mAE gaol i sleksta gt

RIS T A e AU MnATE AF JFA e BeEdt
Aol olzae A9 AEY & 49 WSl T gl nlxe 9 oA WSkl R
B F50] 571 Wl kol s B I 4 e, e Mol v
A7Ae] il nfet BEsHe A9 AT el Agel Faol AU uhel T
7N Aigkatole] Fulae] Qjgkelo] Folabl BESES BAGH: 2ol Fad ol SAE
o} meh pAHoR, AL AT F 1ol EAEkL (FPEE (G=1), YEDE (G=0)
o ), F A% B FEAE e Fr FUFD] ) EAT (x,)u, ol

o 2L BAXE Ak udd o
PlG= e, o) + By et 1)
OgP{G=0|:Z?1," } = By + Bz, By,

ﬁ{GIHxl,---,xp}, (2)

oj, th&3% 2ol Aeldrt,

2) Fel AR FHel # #EF Ave %%?f 2G$-(2011), HME-AI2009) Fol glom 1gARE A
=2 g dA7e I RAQ011), 291820117} et
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olml Gy, 5y.....0, £ A (D] AFFAA It 4 2) 32 3L FdF= 5eta A
T3 2] FUg AT BEE ZEF o= Aotk oF wiA dAllA Ad3KES) H
o] AL 3 Hof| 2= Zlo] ojy} AR vlu ] #F 7hss A4S 3t
THE AT 7] wiEA o s Fdnt. 5 ZF g f AolAE U= HAAS
= 3)3l(one-to-one matching), ZA| FES FARE JFHFE 2= D] - (sub-
classification method) 2 & #-F35to] wj3d == 9t} B AFtore Y miye ARe-s}
Fom F g It MR Y 77k AT e 2 AlolAE viAshks W (minimum
distance method)& A-83ct. MFEE 7199 71254 1-5_/':(7]@013:1 44 ), 154
71 B9 E(E, dYoled, AR, FA, AHE), ATEE(EESS, A7dEdd &, o
T7HEH]) ¥ S8sgirt. Fe 3 vl "f]:rL7H‘j‘l 229 7‘743 718 F0= 71y
TR} Zleitols SARS 99 He 1 zbo], Zledopd Apol, A/ AT JAxt
ol 2 st YABIATHA AT 7734, 2009). 242 ¢t =72+ SPSS(ver 22)¢F R
< &8skt

T AR, A7 o] el vixl= BE gjolstr] sl wivlad 23S o]8st
Ak, oju 7HHE AT AFL 719 8ol THAR] FFe FuL, ATEEL o] AF s

T (Mediaie) Sk Aloleh, ATRYelA =olthdo Aha b YT HATLES BAT
NS A 284 WL A9 v SRS dF 2N @TARES 2 AL

fAB AT FoEA TIEHANgRS #4 2 Angcha sHw

— | e BEEER-, |
gzt Al T

B 7 Q79 2 71eHAALE olojX|aL frPaRtelu AAE S T BAS-
A= 2 Hof 714e] Aol S VAL HFH o' A 7199 aoll 38AY dFS
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Fohe AEA A Beld] Aol ZlZsha giek. Eat, 7|ESA ZaA o] B AT
el uﬂﬂqf;g HH7HEHT§A L83tk Ao o]o)E A}, of Sl 7&ols} 7]
Qitmel We Aol ol F Aw BT FEAOL e 7] uie] Fuges

L =Y o]% gog wA3kebd (28 DI 2t}

7} d991e SAks B WrE uashy, $EW ngENE V190 F 224 72,
A AT SR f2 S IS S S de8
Sebg 4 gl AT 71SEe 24T 5 Y RSl £ Bestgen 74

T2 Nand Haprg Bt BZAR} 2 o

& ugg7) %z Z=2x & 56,9 76.5 2 1,056

= AT AT IE 8.9 11.8 1 141
wi7RES(1) AL F2b AR 685 1456 1 32,634
wi7RES(2) 71&9 =2 B3 4 11.6 16.7 1 247
FA-TQ) 71T = &SR 17,709 33,008 3 459,429

7 B3e] Sk o2 sl ef 7[HhS & Baron and Kenny(1986), Sobel(1982)
o] ZAAo] Eg-Hojgtor} vl BE S| S AE whgetA] Kelal qlvk= A
7} x5 Qe (MacKinnon et al., 2012; Hayes, 2013) o]of thgt tiolo g2 T HEXAE
28 (Bootstrapping) 7IHe] ==L it} Bao] B¥7h GejA|A] o2 Adejolls, AdoR
AEHste] 49 BEERE A ZEal AT frofgas Ak =, H
T W MEHS T | uhiel H2 AR 49 s tiEe] &8NIert
Fohuth. B AFex AEHL 5H IE VIEoE .

i‘)

v, #4725

2A2E BAAS BE31] L1 w7 ES 48T A 884 ] 71g1Se] gl

3) AFAQ] FEXEGE 71HE Hayes(2013) .
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H(F 1,768 1) wA = A] ke Alo]2(604 ) oA AEHATH AFHFTE Alxks
Az} T Ak 71 xpo|7) AlF S5 95% oA 044) 0 2 Ve o w B8] (Imbalance) A&7}
8080llx] 77402 siEhet Ao FAEQIT. olF (¥ 2)¢ Zo] A AT
thza7ke] ARe] E37t wiA o]F fARBIA|AL, ZF MFERE T xfo]o] Fo] FolEe
g I & ot

A= T uw

4

Unmatched Treatment Units

RE TR

Mafched Treatment Units

06

05

0.4

03

Absolute Standardized Diff in Means
0.2

Unmatched Control Units

0.0

02 0.4 06 08 1.0 All Data Matched Data

Propensity Score

(ad 2) g™z @), EEXS) H|w

4, 71ROk FAIR el F AR AT Wl B8
Ao DEAFE 84 5, ATAT AR TRsto] 2o ;

o :F_
A RG] A9 91e BETF A 849, A ATIEY AS 65902 et
v 47RO Qe FME vt & Aow velth, BEARY S T AR B
9% 7y 25 EERWE AR ATIFA s 2 Aoz ekt 99/leS B
NGE elE ngTFRY Fols] Fo| & Aoz sjolee.

A

(E 2) 18 S22%, SR vlm

e % 224 AT Ageld

o oEr|% AR AT BSE A3 AT

Ht 53.37 46.26 84 6.53
BEEHA 69.83 66.64 12,51 7.03
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cheo, maeldel Aubigel tisl stelsly] Slal A, EeHe AT, At
ZulolA Hlastgch. AT 971 B9 TFE J18Y SEQF BASS, Aol
A, AR N 25e] A4S 0% QARG Gedole), i) SHel 27 958

= T TR
Aoz ekt naelee] 71&ee sletelr] 915 w9l ALCAA 22A, FlE AE)
2) div] 53l UIes= aFe] w3hon Z24 tiH] |7 Bl Ajol7t 1t

Jeht 2R Gelelolt MiEe ARl i aFe] B we Aow Ushton, v
oA AL Ak ATABRFEE AAATAE TFo 1 tehet. o8 S
B, GRRRE 7SS olie 155 nAHe APyt 7%l 9412 Fsta

glout, RehrhEt o) ZHeME AA ATAE 1ol Akt

. AT 22ARIG =22} gy ATHE A€
B S5 E3 ¢ A7l vl Faante]
R7e FYIE 1.70 0.40 0.27 77,555
A& AT 1E 1.61 0.36 0.26 70,138

(E 4) 282 3342 X|=2du

m 424 g 22} g &gy 22} g
o Yol LEs il I A7
RIlE BYIF 7,352 261,330 0.16 17,775
AA7E AP 10,686 309,339 0.38 16,207
Z, 7| FY2E Hell &3 7IEe] FE A BA7ikte] ddides A, BAESE
oIS Bho] AR glom, drhde] B4, e viES g2t Ao veidtt AL

10.55 8.57 3 15,988 14,132
28717 (3

e
TiuE" 15.91 15.94 o 635

598

HEEY 10.69 8.3 | 658

2ol mApeD

e

Q8T|E m A

(28 3) 2=Y¥ 7J|E} H|WX|HE
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yuide}
SIR71% FUTFH AAIE TEE Folrh ghs WA T, FLoRs F 17 AR
=) it Ak sfa daRols 22k Sle BETEe] 18ele S %9
I, AAlRoRs 08le AA| 7147aEe] tha ¥& Zlow sopect
QAT AIAe] 42 vlme A% ICTROHAZ A, FrAe), 4, 714 ok
949714 BERoP} ¥ e, & Age T IE Aol gglont a g
Q1Y Fols B0l g0l T A0 Veht AT SAo] BE 0T By

4.

(H 5) 7|20t 22X}, AT H|lw
- %z 222 AT
QRT|E A AT QRI|E 2HA AT+

A28t 56 30 9 7
3}st 57 46 8 7
2 QA o 62 57 6 8
A7) AR 51 51 10 7
A 37 38 8 6
K% 32 31 5 5
27 34 38 4 5
Z1A 71 45 8 6
=5 63 39 5 6

71A|, 3k8t, Argatehiols S99 ALY 2F oRrle 28aF0] =7 vehd
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