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(1994) o] w29 1967-19721d7F 38670 ml= A2 S e Z R&DFAS H71
7 712 S A8 A3 R&DFAVE 1% 2718w, ¥oixE 0.1% S7Fst
S Bttt FAPoR R&DAES 7|oEE (. 11309, 7)|2AF 7|dxs
0.517=2 AN @AlA 7| 2AFEok et T2 2 7199 <
S Btk &, 712AT tiste] % Bo] FAe 7IdES AHlE] FY
ES o5 Qi oz AMsH| Hof R&DFAZF AA1 ] of EaAdS ¥
o} Sharma (2012) = Q%= AF719S = 1994-20061d F<F R&DFAE 7]
el Aol PAE YIS FAsIEH, R&DFAR= el 2a 3 (+) 9] o
S w2 AEEd e G 10-13% A 2 Yehdth =3 2= W) A<k
HET R&DFAE B ®ol ata = =4 Alr|9de] R&DFAPLH & <
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e A E RS dadch
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o, dleATet Zo] R&DFARE BAE S8 SR FESl] 43 AFER
ZAgel WA, o]17] - 11871 (2003) & R&DEA} Bol o]Fojx|= 3l8l, &
1A, A7 F T8 AT HER 34T A 5ole R&DFA] A5
740,228 A 4FS e R & ARt 24 veiden, R&DUAS 7124
Tob &8 2 ANIATR FES —“cc*i St Ad} 7| Z2Ae] A St Sl &
€ R PEATEY B Ao yeiyith ol Aikes 712dAT77 AAE e T
F8Aolgk= Bozeman and Link (1983) # Griliches (1994) o} AHite] = Anleln
& F itk
gk o] A4 9] (2006) = 1980-2003 741 9] Ho|E & o]-&-35te] A HE414ke] 3
1570 AS g e® R&DFAVE T84 rlAe FaFa 524 23

R&DFAZE F20200 & (+) o 93 )zt
AZSH A A3 A, Fa s el wE d g
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o]BR! - o] 23 (2007) & =l AU S tELR R&EDFAE 71949 o)<

' 9E%S BYaied, 2449 1d A R&DASEE B7] 2430l 9
A @ e B, 293} 39 o] Fe] R&DEAE (o) 9 JgL vA & Aoz e
gk 2y 139 23 F9o] R&DFARE BAACR Foa] % o e
= R&Dler}-"J AxtETE EYERE o JYepgth

Ak 2 7)ol whE R&DFA] BAA 9 vlwdt d7= EAs=d,
AEE - A (2013) & 20109 BAA 7I9EE ZAME ol 8dte] AxY
5,30571 7199¢] R&DF] ol WW ZU &= 3SLSEE S o]-g3)
A S Al 1 AT dlelFlE, QJUAEIEA|, R&DoFEAY, d7d
H]go] E& 79 R&DF ko] %942‘& %@Zﬁfﬂ 43S Yeion, R&DEF

ICTARI T 21715 AjollA g Aksdel] Hlgl ddid oz & Zloz Yeht Az

A WellM®= R&DENL AHE R 2pEAES AU e Hs 26l

i

(Table 1) The Summary of Previous Analyses on the Impacts of R&D Investment

Researchers Industry Analyzed Main Results
Bo.zeman and | U.S. Manufacturing R&D has contributed to the increase of productivity
Link (1983) Industry
Gr‘iliches and U.S. Whole Indussiry Positive relationship betwee.n.R&D investment and
Mairesse (1984) productivity
French Manufacturing R&D (1% increase) has increased labor
Cuneo (1984) . 0
Industry productivity by 0.2%
Goto and Japanese Manufacturing| R&D investment has positive impact on the profit
Suzuki (1989) Industry rate of Japanese firms
. U.S. Manufacturing | The basic research has contributed more than total
Griliches (1994)
Industry R&D
. e Indian Pharmaceutical | Positive relationship between R&D investment and
Sharma (2012) L
Industry productivity
Lee and Basic research has lower impact on productivity
. . Kore: Whole 1 3
Kim (2003) orean Whole Industry than other research
Lee et Korean 15 Industries R&D investment has given positive impact on total
al. (2006) factor productivity, 2 year time lag
Lee and Korea Pharmaceutical Positive relationship between profit and R&D
Lee (2007) Industry intensity, Some time lag
Jung and Korea Manufacturing | Positive relationship between R&D investment and

Na (2013) Industry productivity
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2. =R M| R&ADFA &=

=2 49 109 Ak AidElE F 7089 EElE W (6149]) div]
15.3% Z7Fkath 7198 2= Rocher} 101. 99 28] (102 3,581, 3219) 2 w3
ol thu] 2F 21.0%, Novartis €F 93¢ &2 (9% 45,34.5919) & 16.5%, Johnson
& Johnson 889 &) (8% 9,45291¢)) & 13.1%2] B|FS AT 4

(Table 2) R&D Expenses of global top 10 pharmaceutical firms

(unit: million dollars, %)

R&D Expenses . R&I?

Firm Nation Intensity
2008 | 2009 | 2010 | 2o11 | 2012 | PO ogip [ an

increase

Johnson& Johnson | USA | 7,577 | 6,986 | 6,844 | 7,548 | 8,828 17.0 |11.6]13.1
Pfizer USA | 7,945 | 7,845 | 9,413 | 9,112 | 7,870 | -13.6 |13.5|13.3
Novartis Swiss | 7,217 | 7,469 | 9,070 | 9,583 | 9,332 -2.6 |16.1]16.5
Bayer Germany| 3,410 | 3,528 | 3,924 | 3,768 | 3,872 2.8 8.0 7.6
Roche Swiss | 9,433 | 10,530 | 10,693 | 8,880 | 10,187 | 14.7 ]19.6(21.0
Merc & Co. USA | 4,805 | 5,845 | 11,111 | 7,610 | 7,586 -0.3 [16.9]21.0
Sanofi France | 5,880 | 5,890 | 5,656 | 6,273 | 6,326 0.8 14.6]14.1
GlaxoSmithKline |England | 5,834 | 6,507 | 7,063 | 6,353 | 6,288 -1.0 |14.6]15.0
AstraZeneca England | 5,179 | 4,409 | 5,318 | 5,523 | 5,243 -5.1 16.4 | 18.7
Eli Lilly USA | 3,841 | 4,327 | 4,884 | 5,409 | 5,278 -2.4  22.3]23.4
Total 61,1211 63,336 | 73,976 | 61,434 | 70,810 | 15.3 [13.0|15.2

Note: R&D intensity (%) = R&D expenses/amount of sales x 100.
Source: Korea Health Industry Institute (2013).

Ao AA ANEHE 12 2089 Yoz Ad (1% 7259
) o] 4.8% zrasigom, I F2 10t) Akl 20129 ApEEE
5,721.69 o]tk 7|g¥aE (F) AER L] 1,5609 doz b Be AT
A S BABI A I SR 49.4% 2 7P =9tk ggog Follek 8189
A, FjekE 7229 9, LG HE 6989 o, HAAF 6929 A &olloen =
W 39 A1) wiE the] F AR S-S 13.5% = et 22
AlkAL 1709] R&DFARTREE = A Al2kAke] R&DFAFY (12 20821€) €] 10

2012 =] o] okE4t
I

-

4) 1$=1016.509 71% (2014.6.11).
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(Table 3) Current Situation of Domestic Pharmaceutical Firm's R&D Expenses

(unit: million dollars, %)

R&D Expenses R&D intensity

Firms 2008 | 2000 | 2010 | 2011 | 2012 | €O | op11 | 2010
mcrease

Dong-A Pharm. |103,570| 106,200 | 108,676 | 114,581 | 81,835 | -28.6 | 12.6 | 26.3

YUHAN 16,413 | 16,333 | 21,412 | 46,283 | 42,646 | 7.9 | 6.9 | 5.6

Green Cross crop | 38,034 | 45,571 | 56,851 | 58,671 | 69,209 18.0 8.4 9.7

Daewoong 7,394 | 3,446 | 4,453 | 19,667 | 19,708 0.2 2.8 3.0

Hanmi 48,400 | 55,811 | 67,273 | 64,776 | 72,164 11.4 12.6 | 14.1

CKD Holdings | 15,266 | 16,046 | 24,298 | 28,709 | 31,413 9.4 6.5 |4276.2

Cheil Pharm. 5,837 | 8,355 | 14,486 | 17,591 | 18,263 3.8 3.8 4.3

LG Is 54,089 | 52,128 | 66,605 | 63,713 | 69,821 9.6 17.1 | 17.6
JW pharm 8,729 | 9,806 | 14,063 | 14,821 | 17,987 21.4 3.4 4.5
Celtrion 8,038 | 38,418 | 92,423 | 137,580 | 156,055 | 13.4 44.6 | 49.4
Total 305, 770| 352,114 | 470, 540 | 563,088 | 572,159 1.6 10.7 | 13.5

Note: 1) These figures are calculated using financial statements.
2) In the case of CKD Holdings, R&D intensity of 2012 has been increased by the
separation of firms.
Source: Korea Health Industry Institute (2013), Nice Information Service, KISVALUE DB.

R&DYAE R&DAIZAES ook 21e] A9 71 2AF(11.1%), 8AF
(20.2%), MAAT(68.7%) 2 ZAE A=, A|Fde 712AFd vE) <&
2 pgAFe) FARTE =2 Eolth

l‘

(Table 4) The current Situation of R&D Expenses step by step

(unit: 100 million won, %)

Development
Research
Total Manufactuing | 379,604 (100%) | 51,416(13.5%) | 63,502 (16.7%) | 264,586 (69.7%)
Pharmaceuticals 10,446 (100%) | 1,156(11.1%) | 2,109(20.2%) | 7,181(68.7%)

classification R&D total Basic Research |Applied Research

under 99 1,219 183 253 783
firm 100-299 2,065 251 396 1,418
size 300-999 2,431 330 577 1,524

over 1000 4,730 392 883 3,456

Source: Ministry of Science, ICT and Future planning (2013).
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(1) o] Al Ak A u), oleld A wedalad 4] (3) o MAdST T
TalA, Alokrlgle] R&DFEARE 719 W3e] 474 23 714e) 9249 &
19] 719 e A ) dhee] 9ee Wt et o

q,= o +Biciy + Bokyy + e @)

kiy = ay+ B1q;; + Bocyy + B3 CF + B DEB+ B NPy,

+ B MS; + 5:5+ €49 (3)
T 5 /\/HQ Eokcowiic
q —J—O/KgL]_—O<f> Cc Z}LﬁﬂJ‘(L‘ OX]—LA*}—\"“I’ f)?
k: R&DF H= (QITR&ED A, %)
5 AT AAd 9lo] R&DFAE] 3AIZA o]d& 2SLS7IHe g B3 A 9] (2004),

%
24 - AR (2011, AEw - A5 (2008) & Fasiich
3719 Mgl =RERA HA9A Adsl] el 19 F4e Al 23 Fgkel 10
ode® yeht(18. 14) U st A3 JudAE 7 AL e Aew Ykt
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(CF: @235, DEB: WM&, NP: &0l98, MS: AE#E, 57
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R&DFA} A7 el A d& %Lxﬂﬂ&i ”ﬁﬂiﬂ %’4611 £ Ao e =i
£ o]&3to] A AS FAsIh 9 Ao mEW, R&DFA= WSt
wlo} HFA oz Aor|de] s Mol GFE nIXA Hrt. o] & 279 2
Ao W Ao ® Yehd 71l A (2), (3) 3 2th

olg|g WS =TS ES ARl 2SLSE shi, o2 B8 A1l R&DF
27} A7l 7193 Jeke vl HEetA 4 = THHIll et al., 2011).

A 7199 R&DFAE 7199 =AMl nix= 43 EA4s] Sl
Mt)dE (Table 59 67F4] 71l A3t 5070 7199 A skda #4717k
20033%E 2013302 Aok %@oﬂ Zo3 AFE NICEAE&H7}
KISVALUE DBE 7|02 o] &3, 749 HAAFZAIA 2o A i 7] 2]
AGEIAE B3 Hesle], dRHdR 5507H FEE TFIAUTEY

7) Hausman (1978) & S3# 7} WAL EAE 2t I EA] Hausman testE 53 WA S
AZE F dtha 9 er R&DFAASTTE WAL & 7IRIEA AR5 ERlsk] 28] ulA
d AE AR AT 1% fFelTolA] W] glivke AF7HEE 712 & 4 slof uiA
Jo] EAlsle AR Yeprh

8) A A== A NIH = Z19E A7 Eol ATt AN ER] o v ol k]
o] oz F3lsith
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(Table 5) Criteria of Choosing Relevant Firms for This Paper

ngfl;;;)f Criteria of Choosing Firms
i) Manufacturer of Pharmaceuticals, Medicinal Chemicals and Botanical
Korean ) Pfoducts (KSIC).
Pharmaceutical 11) Listed Corporation by Sr.ep. 2014.
Industry 1.11) Settlemen.t of Accounts in Decemt‘)er

(50 Companies) iv) Consecutive R&D Investment during 2003-2013
v) No Business Environment Change such as M&A, subsidiaries, division
vi) Meet the condition i)~ v) and available financial data

Note: KSIC = Korean Standard Industrial Classification.

RPE ARALE o83kl MR FagEd, P PHase
S o

Theah o] AW GDP tZdelHg B3l 2010d% 7|Eer Big o]
t} 9

(C: Capital

=
AR S o] 83l ol EA, UE, A

=

o ARAEEL AT
(Griliches, 1979, 1980; Nadiri, 1980; Goto and Suzuki, 1989; Hall and Mairesse,
1995) . 11)
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9) P Aibgdls 7MbET FA™e] Stk 71k
Az BT FIHATPIAN R A E 2 FAE () &
Y, 5, AE, A8, &5 5 FoA FYe Alslet £ IS W AdS wH F
77 A

10) FEuAte|d d9E
%], AAZFQ AAHE on|gih

11) SFATge|d A2A5E FASE B 9 R A9 FFAE A2AY YT,
Hrlsd, rPdeiE 5F mEsle] ARAES FASe Wit (AR,
2010) .
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G=0-0C ,+1_, )

ZR3HE(§) & Bu(2004) @F Penman and Sougiannis (1998) &) AT43}=
ste] 10% 5 285kt 120 ont 27131 20039 =9 AHE 52 31 7-8hs A&
a4 & At xR 755 Je KT GRS o] &Skt 13)
R&D2EL A AR50 A3}
=

ot R&DEEL R&DEFS F3td A&
A

e,
ol
il

RDS, = (1—68)RDS,_,+ RDI, _, (5)

£o
<
l'ﬂ
>
&
=
o)
2

71 RDS, & td%e] R&DAE, RDLE= t'd=2] 2AR §
E R&D2AEY AR3-8-S on|sh GDP tZg g S e Ewridor g
& T JFAIHE ALt RS (5) & AR=EFAY FLsHAl Bu
2004) ¢} Penman and Sougiannis (1998) <] 04:?75_ = F83] 10% S 28319
on, R&DAEL] Aoz AEAE FA 9} FAdR
ATt 15 o Aol RDS,& Z7Idxe R&DAE, RDLE Z271d% R&DF

_1>~
L
I-N'
N
Bl
~
S
S
w2
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tlo
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o
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12) Bu(2004) o] <3l 1996~1998d Bt 3=e] B4 Ao PIAELS 9.9%°]n
1954-19904 59+ 9. 87% 2 FAIEHI 2™, Penman and Sougiannis (1998) < 7199714
ATl ENES A8t AR Qg Ao/t e AFstn I A& 0% =
7Hgste] A8kt

13) EAARL 5070 719 & FaheRE (1897d), b (19361), LEAF(1941d), AdA
SF(1947), BOIRAILEY (T, TokAIeF 19499), ¢5(1954d) T 7Y
¢l 3171 71del 1980 olxo] AHE VYo R 27 ARASE Fopr] o3 #AdxQ]
200339] FRuPAR NS 27] Fo ol gkt

14) Arrow (1962) 2A] A219] <k (Quantity of Knowledge) & 273 att= AL uf$- oz 1,
7183t A7) S5y S Ea) dAETin sl 9tk Mansfield (1968) &= R&D
252 AA AL AHH ez EaEH ulFd VedalE XA F e TIede
2§83 Fuo FHFeR Hojd 4 Uk ssith

15) 5070 719% 671 7192 20029 = R&DFAI A5 E F317] o9 20021 A&} 2533
20039 ~20061d Fre] AEn|e] AT AAES atete] FASITHAER R, Hd
EXE, I, oazH HEplold s fiEdds).
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2l ge 2714k olF R&DFAY S g S7He, 5 ANsES Yehith

RDI,
RDS, = 6)

8719 s Edl2 4 AHeE MsES Jelsh ol (Table 6)3 22

H ol# gt WMo 7|2 SAFEA Y} Weite] A= (Table 7)9F 2o A7

(Table 6) Explanation for Major Variables

Variables Definition
Value Added Value added is calculated based on the additive method
Labor Number of Workers

Capital Stock Stock of Capital calculated by using the Perpetual Inventory Method
R&D Stock Stock of R&D calculated by using the Perpetual Inventory Method
Cash Flow (CF) Cash Flow due to the business activity
Debt Ratio Total Debt/Equity Capital
Net Profit Ratio (NP) | Net Profit/ Amount of Sales
Market Share (MS) | Market Share based on Amount of Sales

Firm Size Dummy (S) | Firm Size Dummy (Major Firm, Small and Medium-sized firm)

Source: Annual report of each firms, Kisvalue DB.

(Table 7) Basic Statistics for Major Variables

(unit: million won , %)

Variable Number of Mean Staera.rd Min. Max.
obs. Deviation
Labor 550 57 10.3 272 228
Productivity (Q/L) )
Capital Stock per ; . ) .
capita (C/1) 550 103 72.0 3.97 446
R&D Stock per
capita (R/L) 550 14.1 13.8 0. 104 97.4
Value Added (Q) 550 27, 800 35, 900 -15, 300 239, 000
Tangible Asset(C) 550 47, 600 69, 700 53 573, 000
R&D 550 6, 250 10, 800 6 83,400
Investment (R)
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Num. of oo 5 op
Worker (L) 550 419 386 8 2,365
Cash Flow (CF) 550 9, 460 18, 500 =70, 900 141, 000
Debt Ratio (DEB) 550 63.8 96.9 0.9 1850. 8
Net Profit
Ratio (NP) 550 4,29 17.79 185. 49 51. 45
Market Share (MS) 550 0. 883 1.10 0. 004 6. 914
Firm Size
Dummy (S) 550 0.62 0. 49 1.00

A R&D7IRE 2] A Y

tfo

o185 BYe] FHAIE ofe] (Table &7 2

BEAZAT | 2W R&DFEARE Pooled OLS, DA EHRF A =B A
(e 35 7= Aoz Yehgon, AL A =F ALl F A
< HolH o] L BF 1% FolA Fosith

o4

o

=

of
o

(Table 8) Effect of R&D Investment on Labor Productivity(All Firms)

W Pooled OLS Fixed Effect Model
C 10. 9649*** 12.527***
(0.7241) (0.7831)
1n£ 0.1299*** 0.1358***
L (0. 2943) (0. 0389)
lng 0. 2608*** 0.1700***
L (0. 0395) (0.0416)

Note: 1) *, ** and *** represent the 10%, 5% and 1% significance, respectively.
2) The values in the parentheses denote the values of standard errors.

R&DFAE] Al 742 Pooled OLS9] 735 0. 1299, FE 0. 13582 Yeh} R&D
A7} 10% Z7V5HA B0l A7 oF 1.30%, 1.36%, Z/Kida 2 5
31c. 16
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WHEARY S o]gate] R&DFA] AAEIE Wil EAAF= ol
(Table 9} 2t} EAZA] w2w R&DFEAE =50 el delde
(t)oll d(+) 9 a9= 7= Aoz UrEPfLOUr AzHE sk ® (t—1) 7]
FEE =54 & ()

o

JekS Ky o} §olalx] &ska, (t—2) 7=
o2 Yehte 5 Avtdog Azt ARSE 24 A

o

()9 gl fo@ Ao
gel felge Anhom VA sk

(Table 9) Effect of R&D Investment on Labor Productivity(with Time Lag)

. Fixed Effect
v Model 1 Model 2 Model 3 Model 4
c 12, 527*** 12. 2432*** 14. 2545%** 13.9273***
(0.7831) (0.9251) (1. 0856) (1. 3195)
e 0. 1700*** 0. 1990%** 0. 1598*** 0. 1699***
"7 (0.0416) (0. 0457) (0. 0502) (0. 0603)
| 0. 1358*** 0. 1891%** 0.1376** 0.1616**
A (0.0389) (0. 0574) (0. 0613) (0. 0682)
w2 -0. 0695 -0. 1924*** -0. 2340***
L1 (0.0472) (0. 0630) (0.0707)
nk 0. 0957** 0. 1302*
L -2 (0. 0480) (0. 0679)
w2 -0. 0008
L @3 (0. 0516)

Note: 1) *, ** and *** represent the 10%, 5% and 1% significance, respectively.
2) The values in the parentheses denote the values of standard errors.

3) According to the unit root rest, there exists no unit root in R&D Stock per capita
).
L

o2 R&DFAF WA oz A== M-S aeste] 2SLSE o] &3 24
A= v 2o

R&DEAF= BE Pooled OLS(2SLS) B8] 1% FFoA] =AM & (+)
16) 3d BAA]oll= oj'l BEE o] g3lo] A IAXE mH ok =t ©]& ¢J3] Hausman
olgdl] nYENL YT FEATNRY F o= RYo| M £E4Q 9% ok

£ (x? =0.0000) ©] w}-$- =
991 oz el el

=N
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o wiHE e Aow Jeton, Aie] A9dE =
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(Table 10) Effect of R&D Investment on Labor Productivity(All Firms, 2SLS)

W Modell Model2 Model3 Model4 Model5
. 6. 7AT4*** 13315 5. 2403*** 7.0321°** 6. 2798***
(1. 3500) (1. 6995) (1. 7325) (1. 3057) (1. 4857)
N 0. 7717 0. 9432°** 0. 9629*** 0.7356*** 0. 8310%**
17 (0. 1246) (0. 1615) (0. 1697) (0. 1206) 0.1418)
L C 0. 0678 0. 0909 201532 20,0516 20,0943
I (0.0753) (0.0913) (0. 0969) (0.0729) (0. 0830)
E:;rt‘;d InRL InRL InRL InRL InRL
Instru- |InCL InCF DEB| InCL DEB NP | InCL InCF NP |InCL InCF DEB|InCL InCF DEB
ments | NP MS S MS S MS S MS S NP S

Note: 1) *, ** and *** represent the 10%, 5% and 1% significance, respectively.
2) The values in the parentheses denote the values of standard errors.

Fixed Effect (2SLS) E&oA R&DFAF= model2E A|Qst1es 25 1% =
oAlA =F Al A (+) o] B35 7= Aoz Yehgon, AHEe] Jfole 2
E modeloA] =B34 () 9] @S HYOY modeldE A|¥stie B5F 1

grol frelatA B2 Aoz Yyt

(Table 11) Effect of R&D Investment on Labor Productivity(All Firms, FE 2SLS)

WS Modell Model2 Model3 Model4 Model5
C 5.6723** 8.5931** 2.7729 3.2776 5.0211%
(2.7519) (3.7615) (3.8418) (3.3319) (2.9033)
lnﬁ 0. 9399*** 0. 5837 1.2784*** 1.2195%** 1. 0159***
L (0. 2909) (0. 4185) (0. 4148) (0. 3526) (0. 3070)
lng -0. 1567 -0. 0083 -0. 2953 -0. 2712* -0. 1878
L (0.1353) (0.1723) (0.1878) (0. 1637) (0. 1427)
E;;rt‘;d InRL InRL InRL InRL InRL
Instru- |{InCL InCF DEB| InCL DEB NP | InCL InCF NP |InCL InCF DEB|InCL InCF DEB
ments NP MS S MS S MS S MS S NP S

Note: 1) *, ** and *** represent the 10%, 5% and 1% significance, respectively.
2) The values in the parentheses denote the values of standard errors.
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2. REDEAI| d3te 7xle Qoley 2o}

geos R&DFA owe 2dld] ofa] Fge WA /199 FRO) S
TE0] BAE ugi 94 A9 oz @ Avks (Table 120 A
stitk o] Eol 2w Aeplde R&DFAE 719e] dFEE (nCF) o] Fx
%) (DEB) 7 $om, A3 48 (M) o] B3 TF2(9) 7} 255 2 o] 2ol e
Ao Vit

w3 v)Z e olele] M &S YehllE wolo & (NP) 9 A% BE B

o1 ()9 g Balo] uet 7|9 @A Bl w gl 4F (2HE) 9] o]<e]
E75 R&DFAE 39 F S AKX} gtk & & ok
(Table 12) The Result of the Analysis on the Factors Determining
R&D Investment(All 50 Firms)
M Modell Model2 Model3 Model4 Model5
c 14. 1354*** 15. 811*** 13. 7255%** 14. 6827*** 12. 8045%**
(0. 9646) (0.0718) (0. 9754) (0. 9281) (0. 8175)
InCF 0. 0829* 0.0925** 0. 0540 0.1464***
(0. 0453) (0. 0460) (0.0431) (0. 0381)
DEB -0.0033*** -0. 0008* -0. 0029*** -0.0031***
(0. 0008) (0. 0004) (0. 0008) (0. 0008)
N -0. 0008** -0. 004 -0. 0035 -0.0101**
(0. 0004) (0. 0025) (0. 0041) (0. 0041)
MS 0.1186** 0. 1177*** 0.0980** 0.1339***
(0. 0463) (0. 0401) (0. 0468) (0. 0459)
S 0. 2437** 0.3416*** 0.2392** 0.2402** 0.2706**
b (0. 1064) (0. 0941) (0.1082) (0. 1068) (0. 1066)

Note: 1) *, ** and *** represent the 10%, 5% and 1% significance, respectively.
2) The values in the parentheses denote the values of standard errors.

olgfgt EAAI= A9 R&DFAR= AF-AQl 8%l & opet Ag+=x
o} 7197 R T Te a%ld 9a e wethe e S,
TAR R AHE7] e 24 7S WIds FA7IH e FEet 7Y
TRl wet R&DFAR] gdkaclo] of9A debAl=A] gRlstazt et (Table
13 W2H A7y 7l R&DFARE dFss0] Fi, A Hteo] =
ST5 & o]FoA = AR Yyt o]l A= Schumpeter (1939, 1942) 7}

il



164 RIFHERF 1633 A4 =
743 S9go] ®e /1993 FR/b 2 j7I5lo] R&DFA 4 (+) ) B 3
the 743} W2ke gol gtk Ao|e th719de] A4S A7IE tFE R&DEA]
AARBS B A ANE 5 An B 5 k. £ ol E] S() 9 g B
ol Ao e, WAl 4Ee] ]2 8ol £&5F 7950 REDFAE /|9
T e Aoz vtk FAHEY] Zf 1 @tol sk 2 o= Yehd,
7199l R&DFAR: FAju&ell & W7e oz Hert
(Table 13) The Result of the Analysis on the Factors Determining
R&D Investment(Large Firms)
W Modell Model2 Model3 Model4 Model5
c 13.9478*** 16. 1395*** 13.7829*** 14. 9539*** 11. 8174***
(1.1874) (0. 0803) (1. 1856) (1.1278) (0.9278)
InCF 0.0983* 0.1023* 0. 0468 0.1990***
(0. 0538) (0. 0539) (0. 0502) (0. 0408)
DEB -0.0013 -0. 0001 -0. 0008 -0. 0010
(0. 0008) (0. 0004) (0. 0008) (0. 0008)
NP -0.0130** -0.0122%** -0.0113** -0.0168***
(0. 0052) (0. 0045) (0.0051) (0. 0051)
MS 0.1264*** 0.1490*** 0.1192*** 0.1553***
N (0. 0447) (0. 0341) (0. 0446) (0. 0436)
Note: 1) *, ** and *** represent the 10%, 5% and 1% significance, respectively.
2) The values in the parentheses denote the values of standard errors.
(Table 14) The Result of the Analysis on the Factors Determining
R&D Investment(Small and Medium-sized Firms)
Modell Model2 Model3 Model4 Model5
C 13. 7225%** 16. 7253*** 12. 6265%** 14.0495*** 15. 5452%**
(1.5346) (0. 1422) (1.5797) (1.5211) (1.6293)
1nCF 0.1494** 0.1853** 0. 1295* 0. 0402
(0. 0726) (0. 0754) (0.0713) (0. 0757)
DEB -0. 0078*** -0. 0059*** -0. 0065*** -0.0111***
(0. 0021) (0. 0013) (0. 0018) (0. 0021)
NP -0. 0091 -0. 0028 0. 0027 -0.0128*
(0. 0066) (0. 0034) (0.0061) (0. 0072)
MS -2, 3478*** -1.8131%** -2. 8924*** -2.4157***
(0. 4546) (0. 3734) (0. 4521) (0. 4533)

Note: 1) *, ** and *** represent the 10%, 5% and 1% significance, respectively.

2) The values in the parentheses denote the values of standard errors.



T AlY F 471999 REDFAE AFEEe] Fx, FAM&o] @
5% % o) FoAt Ao et F27199] Aol ol B AF @
o] &) %) e gko] FAIG Holl}, model5E Alelani F)40] P A
o= Ueth Sol@ et AR A GE QoI ()9 gE Holw] =
F 10 £ 518 Ao Uehdrhe Rolth ol 34 A1 A%
Mol 719 -iol SasAgel Fgue] gom, AUTYES g o
WAL P54l E1, meb] REDTA thal A3 8oleks 2 A

B AT7E =] AIdS e R&DFA} oI5 7199l ek
ojf JaF WM, I o5 7|9 R&DFAL ol <l o3 J3FE WA
£ A% Zolth oAl 1 A3E sk vk o] g9k & it
7P FEeRl A @59 AlepIddM e 7o AgATet o] R&D
FAE =g A (0 o 43 mxe AeR vehgths Holth(Bozeman
and Link, 1983; Griliches and Mairesse, 1984; Cuneo, 1984; Goto and Suzuki,
1989; Griliches, 1994). T3t o]2fat Ax}= R&D7IWE A8 AlRA, R&DFARL}
Aol wE5Ad Atele] Wet WS mEgh 2SLS Ao E1E
Z g9} o]yt ARE R&DEAS gt alsls 7|dY4E 1 7199 =
FYIE0] Sobloke Jlolsk hobt w440l we AGUES REDFA
o o A5AQ 9432 7 F JeER, o B2 R&DFAE &
A7 "rhe Aotk Cuneo (1984) = ZF~ A2HS o=, R&D-Erx}ﬂ Ed

FHY YU E =B B AP JelE} B e AS WA

N
of
o,
-9
M
o
i)

1 v, R&DFAE] AAHE ndste] #4938 Aabe thed Al R&DFA
© Al sl Felid (¢
™, (t—1)7] o]F5¥ 1 Fho
A R&DFAR= AlRte]
AeE L Yes AR

L
=] ] RS
g3t AZAe A E 5 . ?‘?iZH = A1l E‘rﬁl%‘ R&D%ErXM a5 71

NN,



= o8 SNEATTE AA REDFANM 90% el S ARk k.
T AE g A A A QoM E Al By g S o] 89 F

| & A0 2 YEuth (A F kgt A, 2014). o AHE
=W A9 R&DFAZE A713E Blgo] 2o¥E A Hrpe @]t

SRS 918 A () SIHES 918 B4 R&DFA 1% slgithe
7 [e)

N

17) A (2005) = U] Al71G2 AlelE B goldzd 9g o=ojekd =, Aulg
2 OTC 22k (Over the Counter: HFA glo], 2k=o|a] 214 £ 7153t okE) dnj
AR sl Stk Fgsta o] A, ApNds M E iR R&EDFAMH] &
7} Azl g E ] A9 R&DFA= Aleko] ke 4= e AAIT=Ee] HE) of
TolB2 T a9 Al Al vls] R&DFA 7o) dodslthe g Uehd
. A AN MAZ A kARl 29 ~9] Roche?] R&DAAIC] Jurgen Drews
AallAE R&DIH2 200~3007, A7H] 300~5009€ () o] dasitiar a3
A epAte] R&DRIZ 0] 1007 ©1/d<l 7198 670, AkA7H]7F 10021 o732l 7]
of BTt Al 918 Palgdgke] Al og FEsitta & 4 vk (X
TAIE], 2010). ol¢} fFARSHAl o|97] - 3871 (2003) & R&DFAH]F0] =&
I, A7NAAGE o2 REDEAE R 7| 2A T &6 2 /dA
Az 71 2ATe QY F7MEEC] S8 2 NTATED e AE
71 2AF7F A O ZE&Holehs sl9)e dAFAaTtels duEe Ao
(Griliches, 1994; Bozeman and Link, 1983) =W 71dE°] ©714 R&DEAN H =3
Yehdl= Aotk
18) F& Ar1ge] A5 FA v &o] F&FE R&EDFAVF & o] FAAY 7| FAv&
A7 AR LR FoskA] B3th oA AN 7199 27 F45 R&D FA= FA]
SHT= T2 89ld 9d] 23 HEte AME AlALsE

‘J%FIOL—@H_M
oL rXLJ{JEm}Eer
;E;':'mb-hr“‘
;3‘“

v

ox,
T

dr J
ol

o

L

.
—I_IJ

ro

)
X,

A

A WS of @ (o > T

&
o -
L
r

B
e

A

tlo KU nZ -1 Hl



Ry
1wl 23 - oA - AR, TV R&DA A Bl g, A Rgaga)

A7, 2004,
(Translated in English) Go Sang Won, Myung Hyun Cho, Kyung Nam Lee and Ji In
Kwon, “The Effect of R&D Investment on Market Value of IT Firms,” Science &
Technology Policy Institute, 2004.

2. F945Y, AAFTAIAZE (http://dart. fss. or. kr) .
(Translated in English) Financial Supervisory Service, DART (Data Analysis, Retrieval and
Transfer System), (http://dart. fss. or. kr).

3. AEE - A, Tz ATt AT 9 7197 mAlE 9ET TEAE D
2, Al127 A4z, 2008, pp. 155-172.
(Translated in English) Kim Dong-Soon and Sueng-Sub Eum, “The Relationship Between
Corporate Governance and Foreign Ownership for Korean Firms,” International Business
Review, Vol. 12, No. 4, 2008, pp. 155-172.

4. AR, AA Aokl A2 olaret fEvel AlRaigle] W e THAM YIS E S,
Spring 2005, pp. 129-146.
(Translated in English) Kim Seok-Kwan, ‘Recent Issues and Development Strategies of
Korean Pharmaceutical Industry,” Health Industry Technology Trend, Spring 2005,
pp. 129-146.

5. PRI, 20129 HE|edFEERAbE ,, R, 2013

(Translated in English) Ministry of Science, ICT and Future Planning, Report on the



168

10.

11.

12.

13.

14.

- AEEEAATAE, "5 Alepid R&DEASE AT APl A%

FERETTE A 637 A4 &

Survey of Research and Development in Science and Technology, Ministry of Science,
ICT and Future Planning, 2013.

. RIQl - A, TSTATA siddole £4,, 3=STATASS], 2012.

(Translated in English) Min Insik and Pilsun Choi, Advanced Panel Data Analysis, The
Korean Association of STATA, 2012.11. 30.

s

Ak

e

Ay, 2010.

(Translated in English) Biotech Policy Research Center, Domestic development of new
drugs and drug development costs analysis for activating R&D Investment, 2010.

A FEREAA, 12013 ook AAREA S, AFelEtdAl, 2014

(Translated in English) Ministry of Food and Drug Safety, 2013 Pharmaceutical
Production Records, 2014.

L FEeY - ARG - oy - w2, TRAAAE,, (F)uhd, 2013

(Translated in English) Bong Min Yang, Jin Hyun Kim, Taejin Lee and Euyoung Bae,
Health Economics, Nanam, 2013.

o]7gRl - o] 23k, “fEjvtel AlkAedel AN FAL 71987l rXe ek PR
At A0H 2%, 2007, pp.81-101.

(Translated in English) Lee Kyung Mun and Geun Chan Lee, “The Effect of R&D
Investment for the Business Performance of the Firms in Korean Pharmaceutical
Industry,” The Journal of Professional Management, Vol. 10, No. 2, 2007, pp.81-101.
o]74A - ¥ A . o]H3], "AAREA S B HHEANY AFNLFEAT F oMo v
£ Y A7, TeEAeE =), 06-2 #1317 A2BE, 2006, pp. 154-163.
(Translated in English) Lee Kyung Suk, Myeong Cheol Park and Duk Hee Lee, “A Time
Lag Analysis of R&D Effect on Total Factor Productivity in Information and
Communication Industry,” The Journal of the KICS, Vol. 31, No. 2B, 2006,
pp. 154-163.

o] &-F93d, TIIE Ay HwTNE B FET AAAY;, HBAZAATY,
2012.

(Translated in English) Lee Woong and Young Chul Song, Co-petition Strategy through
Comparative Studies on the Korean and Indian Pharmaceutical Industries, Korea Institute
for International Economic Policy, Vol. 12, No. 1, 2012.

7] - BB, “AFAEA] YA HFES BN, CEAEALR,, B 654%, AST
A, AbZ, =22, 2003.

(Translated in English) Lee Won-Ki and Bong-Ki Kim, ‘R&D Spillover, Productivity
effects in Korea,” Monthly Bulletin, Vol. 57, No. 5, 2003.

AAE - WA, "AldEARe] A SHET -719] vAElolElE o] &9 vjMy mE A
FES-" T84, AISE A3Z, 2013, pp. 99-134.

(Translated in English) Jung Hyun Joon and Kyoung Youn Na, “A Study on Productivity
Effect of R&D: Empirical Analysis for Korean Manufacturing Firms,” Korean Association
of Applied Economics, Vol. 15 No. 3, 2013, pp.99-134.



15.

16.

17.

19.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

A1 REDTFA Bl PR o B AT 169

249 - AR a, WFAY F4719 REDFY, R&DAT 18]a 7194 el dek A+, f
TAEAT;, A10A A1z, 2011, pp. 83-96.

(Translated in English) Jo Jeong-Il and Jin-Kyo Shin, “A Study on R&D Input, R&D
Output and Firm's Performance of SMEs in Daegu,” Journal of Daegu Gyeonghbuk
Development Institute, Vol. 10, No.1, 2011.12, pp. 83-96.

5ol - =g, Toof - Au e AX A, 5F, d=EwilEs], 2012
(Translated in English) Korean Intellectual Property Office and Korea Invention Promotion
Association, Pharmaceuticals & Biotechnology Intellectual Property, 2012.

SR ALMAZIE, 2012 ooFEAMY A By, SEAAMARIE, 2013
(Translated in English) Korea Health Industry Development Institute, 2012 Pharmaceutical
Industry Report, 2013.

FTAIRY, (L2 TAM I, FFRALIRY, 2010,

(Translated in English) Korea Productivity Center, International Comparison with Total
Factor Productivity, Korea Productivity Center, 2010.

23] AAEAA 28 (ECOS), (http://ecos. bok. or. kr/).

(Translated in English) Bank of Korea, ECOS (Economic Statistics System).

Arrow, K. J., “The Economic Implications of Learning by Doing,” The Review of
Economic Studies, Vol. 29, No. 3, 1962, pp.155-173.

Bozeman, Barry and Albert N. Link, “The Productivity Growth to Technology
Relationship, Investments in Technology,” Chapter 5, 1983, pp. 74-83.

Bu, T., “Fixed Capital Stock Depreciation in Developing Countries: Some Evidence from
Firm Level Data”, Working Paper, Liberty Mutual Group, 2004.

Cuneo, P. and S.]. Maires, ‘Productivity and Ré&Dat the firm level in French
Manufacturing,” University of Chicago Press, 1984, pp.375-392.

Goto, Akira and Kazuyuki, Suzuki, ‘R&D Capital, Rate of Return on R&D Investment and
Spillover of R&D in Japanese Manufacturing Industries,” The Review of Economics and
Statistics, Vol. 71, No. 4, 1989, pp. 555-564.

Griliches, 7., “Issues in Assessing the Contribution of Research and Development to
Productivity Growth,” The Bell Journal of Economics, Vol. 10, No. 1, 1979, pp. 92-116.

, ‘R&D and Productivity Slowdown,” The American Economic Review, Vol.
70, No. 1, 1980, pp. 343-348.

, “Productivity, R&D, and the Data Constraint,” The American Economic
Review, Vol. 84, No. 1, 1994, pp.1-23.

, “R&D and Productivity: Econometric Results and Measurement Issues,” in

Stoneman, P(ed.), Handbook of the Economics of Innovation and Technical Change,
Blackwell, 1995.

. Griliches, 7., and J. Mairesse, ‘Productivity and R&D at the Firm Level,” in 7.

Griliches (ed.), R&D, Patents and Productivity, University of Chicago Press, 1984,
pp. 339-374.

. Hall, Bronwyn and J. Mairesse, ‘Exploring the Relatiohship between R&D and



170

31

32.
33.

34.

35.

36.

37.

38.

39.

40.

FERETTE A 637 A4 &

Productivity in French Manufacturing Firms,” Journal of Econometrics, 65(1), 1995,
pp. 263-293.
Hausman, J. A., “Specification Tests in Econometrics,” Econometrica, 46(6), 1978,
pp. 1251-71.
Hill, R. C., W. E. Griffiths and G. G. Judge, Principal of Econometrics, Willey, 2011.

Mansfield, E., “Industrial Research and Technological Innovation: An Econometric
Analysis,” The Economic Journal, Vol. 78, No. 311, 1968, pp.676-679.

Nadiri, M. Ishaq, “Contributions and Developments of Research and Development
Expenditures in the U.S. Manufacturing Industries,” in G. M. Furstenberg (ed.),
Capital, Efficiency and Growth(Cambridge, MA: Ballinger), 1980.

NICEAI &3 7} B, KISVALUE DB.
(Translated in English) Nice Information Service, KISVALUE DB.

Penman, Stephen H. and T. Sougiannis, “A Comparison of Dividend, Cash Flow, and
Earnings Approaches to Equity Valuation,” Contemporary Accounting Research, Vol. 15,
No. 3, 1998, pp. 343-383.

PhRMA, PHARMACEUTICAL INDUSTRY profile 2010, March 2010, PhRMA.

Schumpeter, Joseph, A., Business Cycles: A Theoretical Historical, and Statistical
Analysis of the Capitalist Process, New York: MacGraw-Hill, 1939.

, Capitalism, Socialism and Democracy, New York: Harper and

Brothers, 1942.

Sharma, Chandan, ‘R&D and Firm Performance: Evidence from the Indian
Pharmaceutical Industry,” Journal of the Asia Pacific Economy, Vol. 17, No. 2, 2012.



A9 REDFAY B4l VAL Ggel BF AT 171

A Study on the Economic Impacts of R&D Investment
in Korean Pharmaceutical Firms: With Focus on

Labor Productivity

Geunryeong, Kim™ - Gihong Kim**

Abstract

The purpose of this research is to analyze the economic impact of R&D
investment in Korean Pharmaceutical firms. To be specific, this paper analyzes
the impact of R&D investment in Korean Pharmaceutical firms on labor
productivity and, identifies the factors which have an influence on the level of
R&D investment.

The result of this analysis can be summarized as follows. First, R&D
investment has a positive impact on labor productivity. This finding is
supported not only by growth accounting analysis but also by 2SLS analysis,
which considers the endogenity of explanatory variables. Second, domestic 50
Pharmaceutical firms have a tendency to focus on short-term R&D activity
such as the development of generic medicine, not on long-term activity such
as the development of new medicine. Third, it is also found that the level of
R&D investment is affected not only by financial factors such as the level of
debt, but also by industrial structure and firm’s size.
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