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5 R&D Aol Fa71ge] 1o nxle 3t ddste] sfelole
ot ASEA A7 23 Aok WA fHe AlE AvEY,
Piekkola(2007) = #d&=9] R&D HZFI THY DBE A% HeolH
£ Z83lo], 45 R&D Exge $47199 183 S7HI7I71Ev= ¢
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g Aol ngEA SHAYL dFE FARL 242, Afcha
and Garcia-Quevedo(2016)& 2#912] X9 & =7} R&D HFF°]
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(agl 2) 2Ms(2E10} 282) TAISHResearch Design (Model1 and Model2))

T Mk HERAD | HER&D HERYD
1|E[ o|x| 2 e A e 0jxg
281 - fprg [ BTR&D [ ETRWD BERAD
- o) & o) & OjA[H
- 2012144 | 20154 2016-214
CHk HFR&D | HERAD BERAD
- A { ojx# ks A
[-1 —
232 fzz | EFRAD |ERR&D HSRYD
- x| oEE 0jx| &
2012-144 | 20154 2016-19%

T RY BT FF R&D A AR whet AX T Rt A el
et Aol &4 (selection bias)7F EAE 4= vk, o] e} 22 AX|T
I iz e JdeHe] EAIE syl 98 AdFemiA S
(propensity score matching, PSM)< &-&3lth(Rosenbaum and
Rubin, 1983). A&FA S Bl 2w Soll A3 fakeh 545
Zt= 7Pl 27 (counterfactual group) S A3t A3} 7P 2T
& AHgStel AR ol FPFAl (parallel trend) 7HFg& AT

BAE o)l HPFAL AHTES eld &, s olFAEHE Sall B

- R&D A9 &EHE AT Al 24 W83 Aibe ofefollA

RYPURE 772 g
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2 AFME 20129 o] F AN E5S a3 HA o] 9= 7.8%
N F271928 ddoz AR EEE 7oz KIS-Value] 7]
o AFARE oAtz #E9d (balanced panel) 752 93 2012

FE 20219714 TLLS HolHE BF B3 $4 1 % 495870
233519tk 4,95870 719 & 2012~2014dE AH R&D A 9S uk
A a1 20154 Aoz FH R&D AYS v T4 71 £ 20770(H X

e, 20129~2021d3F FF R&D A9e Ag A &L 79e
2,6487) (=) ot

25 R&D A olgtes F A3 oo wpet deHe] FA7F S

A7l A TJr 2R 20142 7o ® A, 3, wiE, TAYT
2 dHoldE T M FES VIR *é%ku—r(propensny score) S i
= ‘%}‘?39_;% P F A EF(KSIC) FEFE 7Fo

FAML, WE, F99%F, Gedelogel 7}

neighbor) W& AHEgth o]e} & WP o g AX|T AFdFu)F ol

H 1907K9] 7Pt zte] A=A AeFdrud A$E vud A3=

otef (¥ 3> 2on, FFdruAs 8l Mt TS
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3] FARE SA4E 27 H9sS #2ld ¢ v

2) 20129~20209 Bt AN ERAL $HI TIPS FEIG o (B
FAl 20219 dlolEl= mlFE), FHEF7E 30091 o391 7l A didellA
A28

3) KIS-Value A&7} 7719 419 #Ago|7] wjEe] 57
BE 32 £ UoE A7 E2A8, 1 S E RE G5
7F ' AR B4 gidel 2Ol 24 tidTe] 50 1/16 #%zi 7.}
2%

4) 79 fo49 miAe] AHAHS 18t KSIC TEFE 7o 2 uA31 3.
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FHFHor EAd ARG dHolHe AR 20770, 7HEHiET 19074
T Z 39T Fa719 201297 2021974 A= AF R&D Fd
ofF, FALF, At viEd, IoldE T EE AEI e d¥uld

g
dlelglelth, A 7Pt zTe] 7|2EAHS (E 13 2o Ax T

Fgrire FYAF WIS 47 89.3%, 86.3%W, EEHAE 61.9,
58.12 A2 4K g etk T gue AN, e, 9ol E 5
INE HET A BE DA G 23 Qo] fAME BHS e

(E 1) 281 J|=EH2 2M(Descriptive Statistics, Model1)

E

o ANXIZ(HE R&D X | JMCIEE(FFR&DOIXIR)
= ¥z | =FEy L EEDA
241 thAt EA7190 S0H) 207 190
EUA(H) 89.3 61.9 86.3 58.1
bl AaH(109d) 33.5 27.4 35.4 35.7
ofE2H(10) 30.7 25.2 31.3 27.0
AAol2AE(%) 2.7 16.4 3.1 13.7

20144744 AR} PR BE FQAR7t fAPI B7heke 7

G nalt 20154 olFolE AU F7HAL Pashe ANAQ

Age fAeht ARTH PUEE 2] A} A3 Helde Ag @

QY & k. B3] FALF7E Pasp] Adske 20179 o] F 1 AR
o

X
7] 98l Lanahan et al.(2021)9A AL&E g o|AaEy 23S A&

ok, Aol ARS-gE REE ofef (1)¥ 2t

employ,, = o; + B, (Treat;* Post, )+ (3, Post, + 3; Treat,

+r1Year+oz, +e ;. (1)
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(a8l 4) 3| = FOI(AMAT vs. THIAHZT, Z81)(Average Employment
Trends by Treated and Counterfactual Firms, Model1)
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%44 (dependent variable) Q! emplo
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e
(Fg)oltt. Treat= 201540 FHF R&D A& &2 AA=A 4
1, A% R&D A< A 33k izl Z-5ol= 02! drl(dummy)
Foltt. Post= AXTo] i Aedd FH R&D A¥g Wdohd 1, 2
A 2 Aol 09 gr] o, PdtET 2 (& 29 dAleh &2
ol mjHo] He AT} B2 g FAdth. S, IPIETe] A5 2A
12k

o] A% R&D AL WA FAAAT(IH 3)), o|FAE
2t

R&D A|9E W2 AJ-ol| o] Fo] R&D A Y& wh X7} tj 2w v}e
E 9ngttt. Yeare A=W FHE AAS] A
gu] Agelar, 2= 719 A Tot_asset), "MEN (Sales), FHFolH
E(Profit_ratio) 5 Azt we} Wslele AFHERE LIl aHY
(covariate)ol™, &= LAtdoltt,

2 AFdA s olFAHEE S AFgsta sle g WA gy dAdst
7] ool AA|w# sPIET te] HFA 7Pgo] AdHshEAl OE]
A33sH7] 18, 20159 tial 2013937} 201430 7de] FA&7E
(Post =1)3taL 2012~2014d 713te] g,& FH0o. 4 23, p%}
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(E 2) AMXIZ()2t A= JIACHEF()2] Treat ¥ Post GOl F0{ OfA|
(Example of Treat and Post dummy variables for a treatment group
(i) and a matched control group (j))

S ANRIZ i OfEIE FFATH=
= (3% R&D XIg) (3% R&D O|X|)
M5 R&D
= ’é.*a(OiIAI) Treat; Post,, Treat, Post
2012 X 1 0 0 0
2013 X 1 0 0 0
2014 X 1 0 0 0
2015 O 1 1 0 1
2016 X 1 0 0 0
2017 O 1 1 0 1
2018 X 1 0 0 0
2019 X 1 0 0 0
2020 (@] 1 1 0 1
2021 (@] 1 1 0 1

o] 0.889= 20144 o|del F 2FZte] fofg zfole lom HaPA
Ve diehe s Fldo sh=7 4% (Hausman Test) & AAl
g A3 de]&H(random effect) EFol 714Eo] 18 &I (fixed
effect) 28-S ATt FAMH Tot_asset), &N (Sales), o]
E(Profit_ratio) & &M% z9 X3 oJfo] mE ngFyle] HlE H
7] $18 FWES 23 Aok xR e Afel el 44 AHE
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F219e a%A) ge F2I1R00 V8 6.1% S F7} nEAEA} 9

[€)
3 FAeE welle FHF R&D Aol whe 288537t 5% FollA
g Ao eyt 5 R&D AdS W2 47|98 2384 &2 7
3

Holl v]3l] 4.05% 9] 18-S F7I= 3o, FAgy Al 20149 F
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(ZE 3) 28 1 &™ Z1IH(Estimation Results of Model1)

= S0k z O0|x& S 2z Zst
Treat* Post 5.47* 4.05**
(2.16) (1.98)
Tot_asset 0.38***
(0.13)
Sales 0.51***
(0.13)
Profit_ratio 0.024
(0.073)
Observations 3,970 3,970
R-squared 0.023 0.195
397 397
Number of id (M=% 207, (M=% 207,
== 190) CH=T 190)

F:1) **F p<0.01, ** p<0.05, * p<0.1.
2) [ )] =2k FFeat
Note: 1) *** p<0.01, ** p<0.05, * p<0.1.
2) standard errors in parentheses(( J).

219 AR 45 20154 o] F FH R&D A Sl57t 13l 7
3|2 geFabrlel, Aol AH R&D A Wz wE nggrke] Wsl
T AuEgt. 34 Ay (R 4 2ok 20159 o] F FF R&D A€
A7 23] oskel MA|Ee 75, 7Pt Blashd FH R&D A4
o W& 1&EI}E FolshA e Aew yrhth a2y 2015 olF
- R&D A€ol 33] ol AATE2 7HIzT Blaste] &
R&D Aol W2 28&&37F 10% FollA frolgh 21 o= vepith.
8], 2015 o]F FH R&D A€ 33] o] Aol 18 FeiHt
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& R&D X|J0| 347 120 o|x|= kol cHEt AEEM 199
4.337, 43] o]l Afol= 6.18%, 53] o]l Afole 7.16Ho=
AH R&D A A7t Be4E ngave AT 2g 2T F 9
ot A5 R&D A 9o] 63] o3 Afolle 2877 Fgko] 8.04%
o RO} AFSY REoR felaA e gtor 2 A
(E 4) 3% R&D XY gz ME 2 1 F=H ZD(Estimation Results of
Model1 by Frequency of Government R&D Subsidies)
HE R&D | % R&D | % R&D | H¥ R&D | d% R&D
= & & N N A
23| o|st 35| OJ&t 43| o|& 53] o|& 63| O|&
Treat™* Post 3.01 4.33* 6.18** 7.16* 8.04
(3.16) (2.43) (2.97) (3.66) (5.20)
Tot_asset 0.29* 0.46** 0.36" 0.34" 0.34
(0.16) (0.19) (0.19) (0.19) (0.23)
Sales 0.43*** 0.54** 0.50** 0.46* 0.36
(0.14) (0.22) (0.25) (0.27) (0.32)
Profit_ratio 0.098 -0.024 -0.16* -0.13 -0.071
(0.11) (0.090) (0.089) (0.10) (0.12)
Observations 1,430 2,540 1,920 1,500 980
R-squared 0.176 0.217 0.188 0.176 0.185
143 254 192 150 98
Number of id| (MXIZ 76, | (M&l= 131, | (HXIZ 100, | (MRIZ 79, | (MX|Z 51,
= 67) | =T 123) | =T 92) | th== 71) | th=EE 47)

1) ¥ p<0.01, ** p<0.05, * p<0.1.
19te] Ak EFELAL
Note: 1) *** p<0.01, ** p<0.05, * p<0.1.

2) standard errors in parentheses([( ).
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7 R&D X|2o| 327 120l o|xl= Il ohgt A5E4A 201

7 & 79 EH ZwoZ 3tk @ 2012~2019d 3 FAYS HlolE
BEE 7D e 7Ide] v SR @ol) 201249, 20149, 20199
T I Axe] TALF HME%—% M1 dE ASde B4 gdes
S AX TR AT F UK
2 A, AR mlE, T
AEST 7lFer APHS 2Estn H3EH Al (nearest
neighbor) W< 53 miAste] 7Pl zS AT aE 5)).
o) g3 HiolHe & 8/ 3 AAF 6970, 7Ptz T 67709
THLF, 7e§ R&D #ed oAF, 2k, wi&d, FHLS, dGoldE 59
olEle|m, (& 5)7} o] ¥ FTALSF dlolElr} &
SASS AHEACE 6)), AT
7 7Pl T FHLse] Hie 77t 83.0%, 77.6%elW, BEUAE
T 3F 5ol AA Aolzt
U] grert. Sk vjEde] Hite 2509 WolE dFFE R} Q)

o FARE 548 e TavIgel AR MItET e R AHE S
o

53]

(E 5) 94 7| AH Et=E(Observations of Corporate Information by Year)

e ANXZ(HE R&D AIR) JIAER (AR R&D O|X|R)

= SXHAE | IEY |AHO|AE| SR | SAKL | (|EY ([HA0|E| BT
2012| 69 | 69 69 69 | 67 | 67 67 67
2013] 69 | 69 69 65 | 67 | 67 67 64
2014| 69 | 69 69 69 | 67 | 67 67 67
oizw [2015] 69 | 69 69 63 | 67 | 67 67 61
=4 [2016] 69 | 69 69 56 | 66 | 66 66 55
W 12017] 69 | 69 69 60 | 67 | 67 67 59
2018] 69 | 69 69 61 | 67 | 67 67 60
2019] 69 | 69 69 69 | 67 | 67 67 67
A | 552 | B52 | B52 | 512 | 535 | 535 | 535 | 500

5) 2015~20199 A% R&D A¥E d&om e FAV|QHAT) F 2012~
20199 3t FHLF Hol[HE BT BHA4T 7192 4870 33



202 Ol ¥ -3 &
(E 6) 282 7|=EAHZ EM(Descriptive Statistics, Model2)
o MXZ(ME R&D Ag) |7IMCH=Z(MF R&D 0O|X|H)
i ¥z | EFEx 2 EETR
4 Chat 271 =0H) 69 67
SAHA(H) 83.0 67.5 77.6 66.7
N EXAH(10) 27.0 26.5 23.8 26.0
ST oizai02) 25.5 27.9 23.6 22.7
Addo|dE(%) 1.7 16.1 3.8 14.3
(2) O|=BA=2EE S8t 18t =3
AR 7PdH TS TP FolE ARER Hluste] AvEd (1
9 63t 2ol 201497 FAAGT FAeA S7hsie A AE AR
9l 20159 o]Fo] EHLSF o7} BEAR o HolAe AL e 4
Atk 20159 o] F FH R&D AY& AHH oz vk HX S TALT
7 AWA R J5eAY g R s AFS Hellk, F¥ R&DA
A& e x| 2 PR 4F 20164 o] Tl THLTIE AAa
o Ae walt
(38 6) YUY F FOI(MRIZT vs. ZIMH=E, 2E2)(Average Employment

Trends by Treated and Counterfactual Firms, Model2)
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Y5 R&D X|Ho| S27|Y 130 o|xl= Aol oigh 4S5=4 203

neRTE Y] A wPlelN BHD A olFARY vIL F
A5A| AFEEIT} 6) BF--=uk A (

Hausman Test)= A3 A3} ddol&
£

gt 213 v E 2 F 29 of Foll whE aggvte] Wske B
7] sl TS EAI A5-oF 2R @2 5ol el A4 Ave
Fgetth 4 AHE At (& I 2ok IS XFebA]
AolE B R&D AYS e F2719L 1% FolA o3t 12.49
o] nds Bt e Aew yehdth, gude 239 HW 5%
oA FrefehH FHF R&D Aol wE Fa7199] 1889= 10.9%82
= s "o ols 94X B 13 w72 FARReIU e o] ¥
stz Qg 11§ WskE FAsk] FH R&D Adol we wugadnt |
7l MEer SN 5 ok FE 2 A5 FF R&D Ade
< TA7IEe 2%A @2 719l Ble] a4 a8 e B

(FE 7) 282 &3 A1}(Estimation Results of Model2)

7= 342 z 0|=Z& S 25
Treat™* Post 12.4%* 10.9**
(4.53) (4.35)
Tot_asset 0.42
(0.26)
Sales 0.28
(0.36)
Profit_ratio 0.017
(0.083)
Observations 1,012 1,012
R-squared 0.066 0.146
136 136
Number of id (M= 69, (Mxl= 69,
Ch=Z 67) CH=F 67)

1) p<0.01, ** p<0.05, * p<0.1.
2) [ )] s=2be FFeat
Note: 1) *** p<0.01, ** p<0.05, * p<0.1.
2) standard errors in parentheses(( J).

6) B2 201549 o]F 2019974 A &2 2 R&D A9& w2 TR HA|+
o7 MAE I Treat* Post W5t Post W7 2o, upgba] A=A 45
F& ‘employ;, = o, + B, (Treat,* Post,,) + 7, Year + 0z, +¢, BHZ ©3lg.
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(E 8) 219}t 2&29| XIgHE] ¥ &=1&F7JF2 H|w(Comparison of Subsidy
Frequency and Net Employment Growth between Model1 and Model2)

= 2EN 282
Mx|Zel M5 R&D X9 "t 3l 25 3.673 53|
(Fch 8l 7ks F5F) (=|cH 730) (=cH 53])
| = xH 2 |y 23 &
A M2 = c—rﬂllzi(};?z)ﬂ._l [CH =5 Ect 12.1% 100.0%
MaF D} XA 1 e Slof| m=
HuEn ZH (20144 )_'EH‘:” R&D X|of| ot 45% 14.2%
TN2Z718

F1 1) 2319 HATL 2015~20219(7d) Bt A 73] HF R&D AYE BHE F
glom, 2329 HATEL 2015~20199(59) Bt Hdl 53] ¥ R&D AYS
S s
2) BE19 HA AR 2070 5 HU(73]) FHF R&D A9 W2 27192 2570
2 12.1%% AAs, 2325 BE AAweo] HU(53))2] ZHF R&D A &
wko

Note: 1) The treated group in Model 1 is eligible for up to seven rounds of
government R&D funding from 2015-2021 (7 years), and the treated
group in Model 2 is eligible for up to five rounds of government R&D
funding from 2015-2019 (5 years).
2) Of the 207 total treated firms in Model 1, 25 SMEs received the
maximum (7) rounds of government R&D support, representing
12.1%, while in Model 2, all firms in treated group received the
maximum (5) rounds of government R&D support.

oF 3uf o]Feg wjg Atk ols} &L wEFI] Apol= (F 8)F o]
17 BY2el 23 241‘% R&D Aol 5432 39| Apel= <l
3 dyste Ao d&AoR ¥ B AF R&D ALE LEFE 18

F7h At s o] ﬂb} 7

F7H o2 AR R&D A9 53 A== Zefste] AvnT] §si]
obef (2)¢] R FAHdTE 7N Year, & 7 =9 Huws
olM(FEAEE 1, 2FA ¥owl 0), Treat;= FH R&D Ad& o2
¢l Apells 0] "udseltt. 42

=9 yupdge] X AR (Treat,) & I
Hepolth, webd JoAg Mes gl 24 ARERE AXTH tEe] 1
SEI AolE FHT o vk A9 vRIIAR 2= 7Ije] AR,

ATYRE P FAFl, o& 07}

Y
o

T AN Ade ZEUR A3 A - ARE 2RdAdE ke @2 Ao,
2020 ~20214 7131 .i&g‘*g o2 Q3 R¥1z R¥2 7ke] mgETI] o
© AAAY Hobd & e AS el e
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Foltt,
2019
employ, = a;+ ¥, B,(Year, X Treat;)+ 1, Year+ oz, + &, (2)
k= 2013

374 A3 okl (E 9% Lok A AAE Pofab] ol 20149
A AR 2T PR folg Aol7t glo} BayFAl 7He] A

= N 5 glon, FAFIS Fofg Al 2015900 SAA R

(F 9) oz T1g8n FM AHin(Estimated Employment Effects for the
Treated Group by Year)

= at
year13*Treat 3.36
(3.39)
year14*Treat 0.0013
(3.91)
year15*Treat 7.89
(5.10)
year16*Treat 10.0*
(5.92)
year17*Treat 10.5*
(5.70)
year18*Treat 16.2**
(6.39)
year19*Treat 14.8**
(6.32)
Tot_asset 0.42
(0.26)
Sales 0.28
(0.36)
Profit_ratio 0.022
(0.082)
Observations 1,012
R-squared 0.152
136
Number of id (M| 69,
CHEZ 67)

F: 1) ¥ p<0.01, ** p<0.05, * p<0.1.
2) [ )] =2k FF:eat
Note: 1) *** p<0.01, ** p<0.05, * p<0.1.
2) standard errors in parentheses([ ]).
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(E A1) gn}

2 =)

£0{ AZ|0 W2 28 1 & A 0| Hl(Comparison of

Estimation Results Based on the Timing of Policy Effects in Model1)

20164 Fagn 20 20174 g¥=5 20{
7= il SH2E =H2E SH2E
z O|=F z Z& z O|=ZF z Z&
Treat™* Post 12.4*** 10.9** 8.49** 4.856*
(4.53) (4.35) (3.51) (2.66)
Tot_asset 0.42 0.52%**
(0.26) 0.1M)
Sales 0.28 0.563***
(0.36) (0.098)
Profit_ratio 0.017 0.012***
(0.083) (0.0027)
Observations 1,012 1,012 1,996 1,995
R-squared 0.066 0.146 0.036 0.295
136 136 262 262
Number of id (M= 69, (M= 69, (Ml 133, (M=%l 133,
CH=F 67) Ch=Z 67) CH= 129) =T 129)

1) *** p<0.01, ** p<0.05, * p<0.1.
2) [ )] s=abe FFeat

Note: 1) *** p<0.01, ** p<0.05, * p<0.1.
2) standard errors in parentheses([ J).

(E A2) 20171 Hga F048 Z?, % R&D X 2I=0 mE 2 1 8 &

IH(Estimation Results of Model1 by Frequency of Government R&D

Subsidies, with policy effects assigned in 2017)

e e B&D_KI%J e R&D XA R&D A EE R&D X
= 23| olst 33| o|&t 43| o|&t 55| o4t
Treat* Post 1.87 6.01* 6.9 7.88
(3.56) (3.35) (4.86) (8.18)
Tot_asset 0.13 0.36"** 0.37** 0.44**
(0.11) (0.13) (0.18) (0.17)
Sales 0.50%** 0.55"** 0.59*** 0.65***
(0.19) (0.10) (0.14) (0.17)
Profit_ratio -0.034 0.019*** 0.018*** 0.24
(0.096) (0.0058) (0.0053) (0.15)
Observations 53.6%** 43.6%** 46.1%** 45 5***
R-squared (6.40) (4.04) (5.84) (7.06)
Number of id 1,280 2,010 1,230 610

1) **F p<0.01, ** p<0.05, * p<0.1.
2) [ 1] =2k et

Note: 1) *** p<0.01, ** p<0.05, * p<0.1.
2) standard errors in parentheses(( J).
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(E A3) Halignt 20{ A7|0 W2 28 2 =& 20} 0| H|R(Comparison of
Estimation Results Based on the Timing of Policy Effects in Model2)

20154 Mz a 504 201749 MaSa} Hof
T St St SHgk Stk
z O|=Est z Tg z O|=Zst z Xt
Treat™* Post 12.4*** 10.9** 8.49** 4.856*
(4.53) (4.35) (3.51) (2.66)
Tot_asset 0.42 0.52***
(0.26) 0.1M
Sales 0.28 0.53***
(0.36) (0.098)
Profit_ratio 0.017 0.012***
(0.083) (0.0027)
Observations 1,012 1,012 1,996 1,995
R-squared 0.066 0.146 0.036 0.295
136 136 262 262
Number of id (M= 69, (M= 69, (M=%l 133, (Mxl= 133,
CH=F 67) Ch== 67) CH=T 129) =T 129)

1) *** p<0.01, ** p<0.05, * p<0.1.
2) [ )] =2k ZFeat
Note: 1) *** p<0.01, ** p<0.05, * p<0.1.
2) standard errors in parentheses([ ]).
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An Empirical Analysis on the Impact of
Government R&D Subsidies on
Employment of SMEs

Wonhong Lee™ - Hee-Seung Yang™*

Abstract

This study empirically analyzes the impact of government R&D
subsidies on employment of SMEs in Korea using data from
FSurvey and Analysis of National R&D Programy and TKIS-Value
DBJ. We compare government R&D recipients to a matched set of
non-recipients with PSM and Panel DID methods, and find that
the recipients hire more employees than their counterparts. In
addition, we find evidence that recipients of more government
R&D subsidies hire more employees than recipients of lesser.
These findings highlight that consecutive government R&D support
from a mid- to long-term perspective is necessary to accelerate the

net job creation effect.
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