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ABSTRACT

This study empirically analyzes the direct effects of government support for SMEs (project
success) and indirect effects (sales growth) focusing on the differences between financially difficult
firms (so-called “zombie’ firms) and ‘normal’ firms, If the zombie firm has a problem in technology
development (success of the project) and the economic resilience capability (sales growth), then
excluding them from the government’s R&D support programs would enhance the overall
efficiency of the programs. If not, government R&D could complement the market failure and
play a positive role in revitalizing marginal firms. In this study, we collected data about 7,575
firms who participated in seven government R&D programs in 2013 and 2014, As a result of
the logistic regression analysis, we did not find evidence that the likelihood of success for zombie
firms was lower than that for the normal firms., However, the tendency of sales growth after
the project was smaller for the zombie firms than for the normal firms. For zombie firms, we
also found that firms that succeeded in the project were more likely to increase sales than those
that failed.
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venture Wx1719 ). wl7)d=1. Y==0 0450 0.498| 0 1 0.540 | 0.498
innobiz oleH] =719 gu|. o]xH|=7]=1. UA=0 | 0384 [0.486| 0 1 0.619 | 0.486
eat_age AE0d) 12995 | 7348 | 3 64 | 15381 | 7.689
dpt_1 ALAR fn] @ Z1EE A EARI=1, HR=0 | 0137 [0.344| O 1 0.205 | 0.404
dpt_2 j‘i;ﬁ) e BPEINBAD=L g 0385 | o 1| 0097 |0.296
dpt_3 jiiﬁ) s AssiEzA-L, 0120 [0325| 0 1 | 0173 0378
dpt_d jﬁ;ﬁ B ARARAZIANIAISL | o odss| o 1| 0331 0471
| A X o]
dpt_5 xﬂ;g};ﬂéy};};}}y}g: 1, =0 0.146 [0.353| 0O 1 0.134 |0.341
d2014 AYI= tlu]. 2014d3=1, 2013d=0 0499 (0500 0O 1 0.486 |0.500
1_amount AEALE Y, 213D 5.030 |0.368|4.334| 6,000 | 5.119 |0.400
dtc_mac ARPIEEEZES tln] : 7|AIRA=1, UHA=0 | 0321 (0467 | 0 1 0.351 |0.477
dtc_elec A7 lERET olv) - A718A=1, UHA=0 | 0190 | 0.392| O 1 0.182 |0.386
dtc_it A7 |ERZEF oln] « ARFA=1, YHA=0 | 0.163 |0.369| 0 1 0.150 |0.357
dbc_man 714999= oiq| @ AlRY=1, YHA=0 0.736 |0.441| O 1 0.782 |0.413
dbc_it 7199 vl - ARFAHF=1, YHA]=0 0.128 |0.334| 0 1 0.101 | 0.302
dbe_ser 71T Bl A AR R ADPIERL | 06 Lo2in| o | 1 | 0034 |0as2
L A]=0
darea_gg A 2 gv] : Z7[d=1, YHA]=0 0.446 (0497 O 1 0.432 | 0.495
darea_cc A9d A9 g : FHA=1, YA=0 0.147 |0354| 0 1 0.162 |0.368
1_sales ARJe] AANA B iEA (Y, 237D | 14.065 | 2.008 | 3.951 | 20.145 | 15.213 | 1.537

* gt Huigke 7P 19] B 7P 29] Bl tiRE 22 #E Hdol wieh 7He 20 diside Hars

At Aot e Wise dE(E4 4, Hdl 63), AFALEEAE 4.357), iEl(#H4 5.897) T W Al 1Y,
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719349 T84 Sol gEtd  odth. ol FAle] AFofie] IS wE - glemg
ARAAE TR 2agk(_amoun)® FAAS EFeqdrt. w3, AAAAdE0| et
Aot Ag) AR 71E AAL Bt £ glong FTE FAE A6 A5 AAAL
dx gu)(d20149) % F7Fsket.

npRko 2 719)e] APEEAE I AdEdge] tElsE A Fo] AA 3de] Hd
&l o] 237k _sales)= FAIS}AT

2) HESToT 24

7P 29} 3llME A9 ARADAAE AeHes ST T2 dAVIEH
AFADAAE e oR 73 X TR viEdd a9t o aoar gsieict
olo] AL 9l FHAFE ALARE 20179744 2] wiEAT o (salesGrowth) 2
gatoitt. g 713 vigo] AR 719 1, 284 4L 712 008 it 2 EE
74.1%¢) 3Tk 7190] WlEd e Bt

SEWFEE SAVI/A 7Y ook RRDAY A8/ ofrg WFstete] ojn) v
Al i 2Rk AV T AT es B3E aEs ErIdes A AVIY
&AM 2E(dmgf_fail), 3719 & AFI8E LE(dnorm_suo), 71 S AR
25 (dnorm_faiD ol Fsh= TRWE 242F vhso] FARH N 2dsigitt. o= AVIY
ojR o} AlAAF ofiehs F tlulisre] w5 g Einteraction effects)E BHelshs 23}
22 ofulolrt, 7K 1o tiE FARYH G| o7]eM= wlE g ool thE ElolE7t
HAskA] e AGETE 719 BRI Adstsitt

BAATSE 7P 19] 233} 22 WFES T ATl 74 BATEe] 9%
71 HArdell gt ool =olo} faket olfrellAloltt.

V. 9323

1. R&DIAH| H&E 3|HEAM

A1 R 7199] obpel mfet REDAR AFoltel GFL mXETtel ths) 243t
Sick. 7Pd 10141 7143k vhsh o] FAAZIRo] AEA efgunt ol Fldeiy o] s
chel @AVI9IUSS REDAIG] AFE BB B Zlolrt



BAZE AN A= G 5) el AXsH. @AY TivlE dmgfel] HA=
AR frofatA] gttHArolrE p0.D). &, EARERI A7 1d% FAA R frolgt
zpolE WA = I3k vV R AdE7} 719ddhE 4719 A B el
Frelgk ztol7k Stk S/ BAsHA] Stk et 7199 w5 = Aeld dAVIY
o B gol EauleAd et FAIHH Ad71d 1 HAVGE oA B Atel7t @Al
A A7) sl AdETE 71de AT ST dEETl 719 B3Il FAA
A JFEAE Eeg s Kot o] AdelMe BT (& 5) ol G 2ol ZF o
2 ARl @A7I99 A237107E AfolE AT < I3

SAMTE AR, WA 7o) I¥A &2 BeEY AATEEC] F(E I

(® 5) R&DIMA ESHR(7HE1) 2|HEA 2t

H Ad 3|AHAS Robust¥F 9 3}
dmgf 3HAI719 -0.175 (0.259)
ddk HAAEIY 0.207 (0.151)
venture W= 7] v 0.344** (0.113)
innobiz o|:=H|Z7|Y tin] 0.143 (0.129)
est_age A ) 0.004 (0.009)
dpt_1 A9 drl 71N 0.852%** (0.268)
dpt_2 A9 el - A7 IEN A 0.406 (0.292)
dpt_3 PR e B = Ll Bl o - A g L e 0.179 (0.273)
dpt_4 A9A Hr Ak e AR 1,279+ (0.347)
dpt_5 AR v - AETAINA 717 1.421% (0.397)
d2014 Agd= v, 2014 -0.256 (0.106)
1_amount ARA LAY, 237D 0.295 (0.284)
dtc_mac A71enswEw drl o Z1ARA -0.139 (0.133)
dtc_elec ARV 1EESEF O] - AV AR -0.023 (0.152)
dtc_it A7enTER g - ARFA 0.239 (0.183)
dbc_man Z19dE gv] @ AxY 0.058 (0.194)
dbc_it Z199€ drl + ARFAY -0.045 (0.257)
dbc_ser 71949% drl « AE, d5 @ rleAuay -0.050 (0.286)
darea_gg AGE A9 o] : F714A -0.010 (0.120)
darea_cc A9 2o o] - FHA -0217 (0.153)
I_sales ARl ARG Hat wiEACGIY, 2130 0.082* (0.036)
Constant -0.689 (1.653)

= p(0.01, ** pc0.05, * p<0.1
ZF5H4 0 RKDARY] A3 ™uds), Wald chi2(21) = 94.52. Log pseudolikelihood = -1510.707
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~0.344, p(0.0D), Al Aol 71¢le] kETFEA HANF Ao DA (U salese]
SI5AM|=0,082, pL0.05) Z1ofske 0w vehdeh. itell ARISAl wek 4E AT
Aol7} e o 5 glek. 53, 20149 AgAkle] 4FAFAe] 20139 FATh vo}A,
Arsow AABet Ao 4 2 5 9

A7 ool whe AT Bl et &L vinlsht EAZH=

whE el 2

(2 6) 7|g4% 51kt 2, 3) 3|HEN Zut

HS A I)AHAAS RobustEZF 9 2}
dnorm_suc A7 R&DANY A+ 0.703%"* (0.223)
dnorm_fail A7 QR&KDANY A 0.835* (0.305)
dmgf fail A7 | P R&DALY] Al -1.488* (0.739)

venture "l=]719 v 0.231** (0.092)
innobiz o]:=H) =719 tiq| 0.585*** (0.095)
est_age A=ED -0.032% (0.007)
dpt_1 A9AH vl - 71ESHNEARY 0.023 (0.198)
dpt_2 AAA T - FAA87 e AR 0.336 (0.283)
dpt_3 AQAH Er ¢ 83| 0.192 (0.220)
dpt_4 AAAY TE] - AR E 1AL -0.160 (0.293)
dpt_5 AAA] O - AF NS A -0.306 (0.332)
d2014 APz te], 20143 0.125 (0.087)
|_amount AR AFHY, 217D -0.127 (0.256)
dtc_mac A7IEREET vl Z1AEA -0.090 (0.108)
dec_elec A7lEREET oyl - A71AA -0.126 (0.128)
dec_it AQ7IeEREE T ol - ARFA 0.026 0.174)
dbc_man 7199= tiv] - Az -0.420** (0.173)
dbe_it 7199%F vl : BRFAIY -0.679*** (0.241)
dbc_ser Z199E tnl: JE, #3t 2 JleAn=y -0.209 (0.293)
darea_gg A Ao gv] : F714A 0.063 (0.098)
darea_cc A Ao gv] - FHA -0.072 (0.126)
I_sales ARdzte] AANE H wiEsA Y, 238 -0.254% (0.039)
Constant 5.405%* (1.548)
= <001, * p{0.05, * p<0.1
595 w1E37 (Mupds), Wald chi2(21) = 210,37, Log pseudolikelihood = -1668.513



o} olell g BAIZ Skl 714 29} 302 FFsat

WA olE oS Fo 2ALE SARME FAF ATE (E 6) o A
o}, FAZIelwA TAlel AFF 710 EARELR so] BATIAAN, FATANE
77t MR Ws wso] ASE As .

o
N
¥o,
o
n
X0,

ol 7Md 2& AAsk= Aol

Aol Aefgk gAZId ] wiE 4T AA e A7IAe vie 8 B
Hop 953] ks A= SARIEArHdmef_faile] 3]#7l4=-1.488, p<0.01). Thit, A7
Zrolls, #A1S] et Aol w2t vie J3dE el SAR R frolgt Atolrt k= 571
£ A XA ol 7Md 3& FEAoR AXFH

SAHTE AuEd, Wix7|gs o= v ol B 2A o2 7]
HEG F= 292 Ak dF5E Aol & FE SAlske A os Yt =3, 9
et 29 7190 AT diFes 22 71l Huh Agith(salese] Al
=-0.254, p<0.01). A =9 Ao w2 2foli= FA| 3 or, AFAAF2 U A

A, 7IEEoke WSl #od e Stk S5 BAsHA X3k

o2 oX

VL. 28 3 AP

=

B A7e T4 digk BRALe] AP aAEA D) T RAE D E A
A} Ad7197re] Afolol| 24 Fol AFH oz EAstgrt. dAI7Ido] Z1EeNd Ik
AR AN FAZE QAL FA| o] A2 wh2le] FAA A AF(E AT o= A7 QL
ohi, ARAEe] 287, 2 83 AFRKDAA ] #AelE5H &S AT olzldt
7198 A delx wiAlsh= o] wgd Aolrt, wiek a#A] eithA AFRID7F AHLAI A2
A2 weslo] 7FsA JE 371G Ao =28 F I 9Fe YT = YL
ZAolc},

9= 201333 20149 FAMA 7 G52 LA A9 7,57570 719 24k
t} o] F SAZIG 3.7%%1 2787IxkSIE. SR 7| 4R-2] R&DAA| #HE37t A5E B3
A QA o] AFoins AT A5 S B4 2A2E IHRAL 73 A, HA|e] A,
71954 4Eel 54 55 AR eA7IHH 714 1t FABTEE Aolrt ks
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FAE 2A X3t 3, A £ A BA 7 F uiEo] AFAEAE EA2Y AR
Mo A% Aibe that 2ol A ¢ ok 1) ZAIde] eAVIgREY i
783 SAIBHAIRE, 2) 23719900 slo] miEd BT HA T A= SAE G <
staL, 3) A7 loxe FAAd daet 7] wiE g B3dol Adligh 71ddiv] €5
3] Avhk= Zlo] 1=t

o] A¥ks Fa B, A7 Yol A HAIFR T Ho] A AY A 53
oo 44 = Qiok &, AFA g7 ZEA L ZRIAA A wiAsfof & o]f+= §lo]
HRlth 53] HAE AeA R 73 AVIHLS AFHeEE T 7sdo] Atk AL
AL FRIsIT). AT 2 LatARt, 7eA, B394 gl e FATIHAA e
R&DAHo] TAA &35 FET vk AL B ATelx] ddg Sr|=2 Aol
Azteitt, ARA D] 54 F szt Ak F5olu 184 59 AHrE R&DFAPL o3

© A@ET 29, 201D 0leh= A efshd, 2383
FAIYE T R R APe HAE] o7 sk 7|9 otk T3, Vg eIM=
7BAIA Aeko] R&D a3t FAlo] A&t s & Fl A F U (EHES 9, 2014;
Mohen et al., 2008)& 1LefatH SHAZ|HH 22 AFA Ak ol = 719S AdelA
UdolH o2 HiAlHE o] FAEEA SHIME & ulgAg Hell opd Ao},

B AFoME SAZIHS 39T oAl &Aoo 1H|Rte] 7] o = Aefatoirt.
olo] wzt 71¢je] RS HASIAAINE dAH o= AT g o] etstE A, A71H R Ty
T I Aokt FAE Al deA o Akme] AR A8 ghotatA] Kshaitt. =
B ATtelxe] Aof= dnb oz e AoFo] gl 71gell tiek S5 I RkE xAts)
Aot} B A5 s, A} AFA 2o w2 ARA DA dubd erda
Ale] e g BT =oE NG 5 & Aoltt. ol FF ATHAR FA =

FAHE] SHAA BHAH, R&DARIO] tigt 71" ol dER A4S B3l T271499
R&DIA| FaY S FFHA7IH 7199 ARG 334 s vA ddHos Ay
R&DARRIY] 9S8 =Y F vk AR =58 4 ). 53], olzfst &Fo] e 7Y
<tz & Ao ope} eHA7IGF 2ol AFA Alekstel = 71l ot HFE da
7 & Ao},

B A7 Al tigk BRR&DFAA] 3 gt 1 Gatel gk Hxo] ASEA ol
= o7} dek. 2, SA =08 vl R 7]¢do] APl AsHAl | FAIAR] wIAYUS
I AFA gF 9o the JFS sk Kk P Adot. E=3, ARR&DE] wiEAd
Zd 519 7odE 7Y gk EAete] AR o2 gHA|7|Yel tis) AHR&DE] &

o
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