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@i AT, v BAMAE, Treat= HEHH S (case A F3]AL 1, control
o 7]

A F3IAL 0), After = A1 71H(2010~20123 0, 2013~2019 1), Zi= LTHH (2]
A, dEAEEAR), dggso= I3 dus s, FAYE, 2010 o d
© By 5)e WY, g )= dATT

om

Generalized Estimation Equations
AR HlE Bl ARE wiEo, g}l

N
o
of
o 2

]
log-link-gamma-distributionS 4 -8-3}o] 4

sho &9 We] A9 =7k Eel wE sHurix o] Wyt nAgE 5 9l
5 20199 VAR R XAl 20109 =HE 2018 =7bA o] FHo] ¢
d st 7R & WskE drgE] S S AAIET 2019 WiE] 39 7R sk
ZH]A} E7FA] 9 (Consumer Price Index)& 7]-o.2 SH|7HAE AlE3 &
ARE Fl FAJATHE 9). AR AHlgh FAEAS SAS ver9.4(SAS
Institute Inc., Cary, NC, USA)E ©]-&3lt}.

1:1

¥ 10. 202 BE7HR 7l A=dE gy v W3t

7]Z o] =

LA s

A AR S 7)1

(201919)

201013 1.152
20114 1.107
2012 1.083
2013 1.069
2014 1.056
20154 1.049
20161 1.038
20171 1.019
20181 1.004

(Z3: BAA, 2020)
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¥ 11. 20109 7] A9 Ui 71 Ee dnky 54

Case Control

EAE AT A% FA A mAF) prvalue

Al k3| AL = 23 97
fjZE o oju] AG-7)EH] B]E, %: mean, SD 20.2 (37.8) 7.7 (26.5) 0.150
A AF7NER], S Y mean,SD 178.7 (223.8) 34.7 (80.1) 0.006
AZF wE, 9 ¢: mean, SD 2133.1 (2110.7) 743.8 (993.3) 0.005
ddolel, I mean, SD 282.6 (388.0) 68.8 (138.7) 0.016
o], 9¢: mean, SD 224.3 (374.9) 48.9 (110.0) 0.037

F-AHE, %

kA (<100) 20 54 0.034

%3 (100-199) 3 23

213 (200-399) 0 8

1918, or 242 (=400) 0 12
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F 12, At 71 A0l mE wiE o) ] A REm] wE

wZel o)

N % AT ¥E, %
Mean SD P-value
A AR, o9 0.019
Quartile 1 (< 6.4) 31 25.8 172 1.70
Quartile 2 (6.4 - 18.0) 31 258 412 342
Quartile 3 (18.1 - 48.8) 29 242 12.08 21.63
Quartile 4 (= 48.8) 29 242 2419 5531
A wEd, 9 <.0001
Quartile 1 (< 239.0) 33 275 2618 54.14
Quartile 2 (239.1 - 540.8) 29 242 335 263
Quartile 3 (540.9 - 1189.4) 28 233 277 2.09
Quartile 4 (= 1189.4) 30 250 647 924
A olel, 944 0.175
Quartile 1 (< 14.4) 32 267  25.64 5521
Quartile 2 (14.5 - 42.0) 30 250 427  3.64
Quartile 3 (42.1 - 118.6) 28 233 282 246
Quartile 4 (= 118.6) 30 250 684 978
Tol9], o 0.321
Quartile 1 (< 5.7) 31 258 2461 56.04
Quartile 2 (5.8 - 31.6) 29 242 483 928
Quartile 3 (31.7 - 109.4) 31 258 402 3.05
Quartile 4 (= 109.4) 29 242 7.08  9.86
Aas5(Fddgdso=z At
A25E) o 0-141
Quartile 1 (< -0.1) 30 250 2481 57.00
Quartile 2 (0 - 24.7) 33 275 535 88l
Quartile 3 (24.8 - 129.0) 27 225 390  3.33
Quartile 4 (= 129.0) 30 250  6.89  9.78
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T

N % AHER] v &, %

Mean SD P-value

FAH & 0.074
oA (<100%) 74 61.7 1407 37.63
%35 (100-199%) 26 217 291 276
21%(200-399%) 8 6.7 8.69  15.69
2918 or AR (=400%) 12 100  3.88  2.62

2144, ™ (median) 0.551
< 230 63 525 1517  40.64
>230 57 475 486  7.02

A4y, d9d= 0.097
-1969 32 267 559 798
1970- 88 733 1198 34381

20106 o] AleF &7} of F 0.891
R 8 6.7 572 2.09
N 112 933  10.60 31.21

20101 o] Ak &7 of F 0.230
R 7 5.8 9.13 532
S8 113 942 1034 31.08
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E 13 8218 Aok A5 2 AF Al wE vjE o] Ay, ufjEd, e, £olde Aol (EY ol % 1)
HE T A o)z 3 gol°] ol°]
&
Outcomes 5'—/
Estimate cl P-value Estimate  95% CI  P-value Estimate  95% CI  P-value Estimate  95% CI  P-value
g 48 AFd S A5A)
(0.652 (-0.157 (0.500 (-0.095
Case(21%) 0.993 - <.0001 0.123 - 0.389 0.816 - <.0001 0.294 - 0.139
1.335) 0.402) 1.132) 0.682)
Control(H] 215) ref. ref. ref. ref.
A7IRg AT AF(B)
) (-0.418 (-0.103 (-0.857 (-0.520
91%F %(2012~2013) -0.216 - 0.035 0.049 - 0.527 -0.391 - 0.101 -0.300 - 0.007
-0.015) 0.201) 0.076) -0.081)
Q1% %1(2010~2011) ref. ref. ref. ref.
(-0.110 (-0.396 (-0.327 (-0.198
A HFxA 7] H(AXB) 0.342 - 0.138 -0.053 - 0.763 0.181 - 0.485 0.287 - 0.247
0.794) 0.290) 0.688) 0.772)
A&
QFA (<100%) ref. ref. ref. ref.
(-0.607 (-0.003 (-0.444 (-0.645
%5 (100-199%) -0.375 - 0.002 0.178 - 0.053 -0.109 - 0.525 -0.384 - 0.004
-0.143) 0.359) 0.227) -0.123)
(-0.851 (-0.340 (-2.121 (-0.887
$1¥(200-399%) -0.383 - 0.108 0.030 - 0.875 -0.778 - 0.257 -0.323 - 0.263
0.084) 0.400) 0.566) 0.242)
(-1.208 (-0.712 (-7.294 (-1.376
T orAHE T2 (> 400%) -0.856 - <.0001 -0.449 - 0.001 -1.438 - 0.630 -0.917 - <.0001
-0.504) -0.185) 4.418) -0.458)
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RS P A7k v 3ol o]
Estimate 98‘;% P-value Estimate  95% CI  P-value Estimate  95% CI  P-value Estimate  95% CI  P-value
2] 914 (Median), 3
230(<50%) ref. ref. ref. ref.
(-1.053 (0.778 (0.308 (0.023
230(=50%) -0.820 - <.0001 0.963 - <.0001 0.991 - 0.005 0.272 - 0.033
-0.587) 1.147) 1.675) 0.521)
de, Ay
-0.414 (0.041 (-0.557 (0.197
-1969 -0.190 - 0.094 0.239 - 0.018 -0.323 - 0.007 0.448 - 0.001
0.033) 0.437) -0.088) 0.698)
1970- ref. ref. ref. ref.
AFEH(PYBFOR AW AFEF)
Quartile 1 ref. ref. ref. ref.
(-1.571 (-0.478 (-1.647 (-0.622
Quartile 2 -1.306 - <.0001 -0.282 - 0.005 0.169 - 0.856 -0.311 - 0.050
-1.041) -0.086) 1.984) 0.000)
(-1.685 (-0.230 (-0.898 (0.076
Quartile 3 -1.406 - <.0001 -0.030 - 0.770 0.632 - 0.418 0.376 - 0.014
-1.127) 0.171) 2.161) 0.676)
(-1.465 (0.485 (0.230 (0.955
Quartile 4 -1.142 - <.0001 0.710 - <.0001 1.685 - 0.023 1.312 - <.0001
-0.818) 0.935) 3.139) 1.668)
20101d o] Aef &7k HF o
-0.253 (-0.018 (-0.057 (-0.441
A 0.136 - 0.494 0.291 - 0.065 0.198 - 0.128 -0.024 - 910
0.525) 0.600) 0.453) 0.393)
e ref. ref. ref. ref.
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s ey i GEEEE A5i0]°] ol

k=3
Estimate 98‘;% P-value Estimate  95% CI  P-value Estimate  95% CI  P-value Estimate  95% CI  P-value
2010 oA A 7t BE o F-
(-0.151 (-0.411 (-0.963 (-0.987
A 0 - 0.209 -0.093 - 0.569 -0.582 - 003 -0.550 - 0.014
0.690) 0.226) -0.202) -0.113)
e ref. ref. ref. ref.
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Hl & o2 PSS A8k Ak onk, 1xd e -0.8200] H]a&)] 21 d x|l
e A9 39 50% Y 50% 719w-e] wiEd thH] AGsREE] H]

A o &
AA7F -0.7900. 2 AR Foj53lon ol FAACE #FoF Aiyr A
H(p<.0001).

deoll wE zolol oM o or HdyPdnrt e 714
o] #Z 7Iglel Hla] AzF viEH " Folole =
] Bl go] W Aol 2ahd o A% oot 53], A4
& 7195 o] wiEo diu] AR vlE AxE 12bd R -0.19000 4 23F
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— _ _ - N . _ -
X 14 FAY A Q1S5 L QT Al wprE wlE Y tiu] A NEN], wjE 9, dhole], o]l o] (=Y olF 21d)
e i A A%} E dole] ole)
Outcomes
Estimate 95% CI  P-value Estimate 95% CI  P-value Estimate 95% CI  P-value Estimate 95% CI  P-value
AAHF A AGr S oIH(A)
(0.661 (-0.146 (0.534 (-0.045
Case(S15 0.992 - <.0001 0.126 - 0.363 0.847 - <.0001 0.332 - 0.085
1.324) 0.397) 1.160) 0.709)
Control(H] 215) ref. ref. ref. ref.
A7IRgRS Al AF(B)
) (-0.396 (-0.100 (-0.791 (-0.530
¢1% $(2012~2014) -0.215 - 0.021 0.037 - 0.594 -0.387 - 0.060 -0.333 - 0.001
-0.033) 0.174) 0.017) -0.135)
Q1% 71(2010~2011) ref. ref. ref. ref.
(-0.043 (-0.252 (-0.158 (-0.027
I HFxA]| 7] M (AXB) 0.362 - 0.080 0.059 - 0.711 0.281 - 0.210 0.415 - 0.066
0.768) 0.369) 0.721) 0.858)
FAu &
QFA (<100%) ref. ref. ref. ref.
) (-0.610 (-0.073 (-0.365 (-0.656
¥ 5(100-199%) -0.407 - <.0001 0.084 - 0.294 -0.067 - 0.661 -0.430 - 0.001
-0.205) 0.241) 0.232) -0.204)
) (-0.872 (-0.278 (-2.223 (-1.030
£131(200-399%) -0.449 - 0.038 0.055 - 0.745 -0.855 - 0.221 -0.519 - 0.047
-0.025) 0.388) 0.514) -0.008)
) (-1.137 (-0.731 (-9.369 (-1.531
T orAHE T2 (> 400%) -0.834 - <.0001 -0.502 - <.0001 -1.784 - 0.645 -1.151 - <.0001
-0.531) -0.274) 5.802) -0.771)
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e

Al QA7 )% SRR Zole)
Outcomes =
Estimate 95% CI  P-value Estimate 95% CI  P-value Estimate 95% CI  P-value Estimate 95% CI  P-value
2 Y44 (Median),
230(<50%) ref. ref. ref. ref.
(-0.992 (0.859 (0.320 (0.075
230(=50%) -0.790 - <.0001 1.017 - <.0001 0.840 - 0.002 0.290 - 0.008
-0.587) 1.175) 1.361) 0.505)
de, Ay
(-0.442 (0.031 (-0.583 (0.132
-1969 -0.246 - 0.014 0.203 - 0.021 -0.372 - 0.001 0.351 - 0.002
-0.051) 0.375) -0.161) 0.569)
1970- ref. ref. ref. ref.
AEs 59T sor Q3 dF5E)
Quartile 1(Least) ref. ref. ref. ref.
(-1.406 (-0.504 (-1.325 (-0.687
Quartile 2 -1.175 - <.0001 -0.331 - 0.001 0.303 - 0.716 -0.411 - 0.004
-0.944) -0.159) 1.930) -0.135)
(-1.596 (-0.259 (-0.755 (-0.017
Quartile 3 -1.356 - <.0001 -0.086 - 0.327 0.694 - 0.348 0.248 - 0.067
-1.116) 0.086) 2.144) 0.513)
(-1.347 (0.399 (0.431 (0.845
Quartile 4(Most) -1.068 - <.0001 0.589 - <.0001 1.819 - 0.010 1.138 - <.0001
-0.790) 0.779) 3.207) 1.431)
20101d o] Aef &7k HF o
(-0.186 (0.032 (-0.044 (-0.446
A 0.155 - 0.374 0.304 - 0.029 0.187 - 0.113 -0.081 - 0.666
0.496) 0.577) 0.419) 0.285)
I ref. ref. ref. ref.
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HO

K QA7 ol %) Jqiole) Gl o]
Outcomes =
Estimate 95% CI  P-value Estimate 95% CI  P-value Estimate 95% CI  P-value Estimate 95% CI  P-value
2010 o] AHFEAeF s7F A
(-0.208 (-0.313 (-0.889 (-0.686
A 0 - 393 0.0 - 51 -0.571 - 0.001 -0.296 - 0.138
-0.253) 0.095)
e ref. ref. ref. ref.
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E 15 AP A AF D AF Aol uhE olE o) el A, vhEel, gefolel, ool Aol (£ olF 20196 7)
e i g Az v 35iol°] sl
Outcomes
Estimate 95% CI  P-value Estimate 95% CI  P-value Estimate 95% CI  P-value Estimate 95% CI  P-value
A 0Y AR A% o)
(0.666 (0.006 (0.545 (-0.004
Case(J % 0.991 - <.0001 0.122 - 0.040 0.999 - <.0001 0.358 - 0.053
1.316) 0.238) 1.453) 0.720)
Control(H] 215) ref. ref. ref. ref.
AN MEA R AHB)
_ (-0.309 (-0.122 (-0.562 (-0.291
Q15 $(2012~2019) -0.151 - 0.063 0.130 - 0.312 -0.106 - 0.651 -0.121 - 0.162
0.008) 0.382) 0.351) 0.049)
Q1% %1(2010~2011) ref. ref. ref. ref.
(0.049 (-0.063 (-0.165 (0.074
H A 4xA 7] ¥4 (AxB) 0.403 - 0.026 0.201 - 0.136 0.334 - 0.190 0.459 - 0.020
0.757) 0.465) 0.833) 0.843)
Ll
QFH (<100%) ref. ref. ref. ref.
_ (-0.672 (0.102 (-0.335 (-0.543
%F5.(100-199%) -0.529 - <.0001 0.212 - 0.001 -0.094 - 0.445 -0.375 - <.0001
-0.385) 0.321) 0.147) -0.208)
3 (-1.100 (-0.079 (-2.765 (-1.095
2131(200-399%) -0.790 - <.0001 0.156 - 0.194 -1.019 - 0.253 -0.722 - 0.001
-0.480) 0.392) 0.727) -0.349)
) (-1.397 (-0.479 (-11.368 (-1.479
918 or A A4 (= 400%) -1.158 - <.0001 -0.301 - 0.001 -1.693 N 0.732 -1.187 - <.0001
-0.920) -0.123) 7.983) -0.896)
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R A3 o5 3gjole) ole)
Outcomes =
Estimate 95% CI  P-value Estimate 95% CI  P-value Estimate 95% CI  P-value Estimate 95% CI  P-value
A%, 4
230(<50%) ref. ref. ref. ref.
(-0.925 (0.887 (0.325 (0.277
230(=50%) -0.783 - <.0001 0.991 - <.0001 0.820 - 0.001 0.424 - <.0001
-0.642) 1.095) 1.315) 0.571)
deAdgAE
(-0.502 (0.148 (-0.959 (-0.132
-1969 -0.363 - <.0001 0.263 - <.0001 -0.759 - <.0001 0.025 - 0.756
-0.224) 0.379) -0.558) 0.182)
1970- ref. ref. ref. ref.
AFs 5T sor Q3 dF5E)
Quartile 1(Least) ref. ref. ref. ref.
(-1.131 (-0.423 (-1.370 (-0.561
Quartile 2 -0.968 - <.0001 -0.305 - <.0001 0.204 - 0.799 -0.369 - 0.001
-0.805) -0.187) 1.778) -0.177)
(-1.314 (-0.071 (-0.632 (0.140
Quartile 3 -1.141 - <.0001 0.048 - 0.431 0.675 - 0.312 0.328 - 0.001
-0.969) 0.166) 1.981) 0.516)
(-1.219 (0.506 (0.817 (0.991
Quartile 4(Most) -1.032 - <.0001 0.635 - <.0001 2.063 - 0.001 1.191 - <.0001
-0.845) 0.765) 3.309) 1.392)
2010 0] Ao & 7F B o
(-0.189 (0.060 (-0.105 (-0.314
A 0.054 - 0.662 0.252 - 0.010 0.140 - 0.262 -0.043 - 0.759
0.298) 0.445) 0.385) 0.229)
e ref. ref. ref. ref.
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e A A7 3ol ol
Outcomes =
Estimate 95% CI  P-value Estimate 95% CI  P-value Estimate 95% CI  P-value Estimate 95% CI  P-value
2010 o] AHFAF S7F BE o
(-0.196 (-0.151 (-0.768 (-0.514
A 0.056 - 0.664 0.042 - 0.672 -0.552 - <.0001 -0.241 - 0.083
0.308) 0.234) -0.335) 0.031)
e ref. ref. ref. ref.
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3z 5 5 oF O]= ul o]= = =0 ) ol o o Z=5l0l o] % 2= 3
3E 16, FAIE Aok T B AT ARl WE wiEd tin] AR, wfEd, dsdolel, ol Atol(Ad %))
Mean (SE)
Case(F 218 AF7|d 2% Control(3] 418 #| k7| H]Ql) Absolute Differential
Before After . Before After . Change, P-value
. . . . Unadjusted . . . . Unadjusted (95%C1)°
ntervention ntervention . intervention ntervention . 0
. . Difference . . Difference
period period period period
1-Year after the intervention
wizol ojE] A AH] Ml 1161
%: mean, SD 22.4 (5.0) 21.7 (4.9) 0.7 104 (2.4) 5.9 (2.4) 45 3.80 1921 0.629
. (-635.80
Az wWE A, 9 <9: mean, SD 2576.8 (227.0) 2631.7 (222.2) 54.9 883.2 (109.9) 880.4 (109.9) 28 57.71 - 0.870
750.80)
(-117.70
ddolel, o1¢: mean, SD 313.9 (30.7) 259.8 (30.1) -54.1 76.0 (14.9) 45.8 (14.9) 302 23.83 2000 0.619
N (-88.98
s=ole], 9 9l: mean, SD 249.2 (29.2) 225.7 (28.6) 235 55.5 (14.1) 31.9 (14.1) 236 0.12 s934) 0.998
2-Year after the intervention
wizol ojE] A AH] Ml (-10.77
%: mean, SD 22.4 (5.0) 20.5 (3.7) 19 104 (2.4) 6.2 (1.8) 42 225 1527 0.735
= (-436.11
Az wWEF A, 9 <9: mean, SD 2576.8 (227.0) 2783.1 (183.8) 206.3 883.2 (109.9) 881.8 (91.3) 14 207.81 $5173) 0.527
(-84.83
ddolel, 1¢: mean, SD 313.9 (30.7) 285.7 (24.7) 282 76.0 (14.9) 46.2 (12.3) 298 1.61 $5.04) 0.971
. (-65.26
s=ole], 9 9l: mean, SD 249.2 (29.2) 237.8 (22.5) -11.4 55.5 (14.1) 30.4 (11.2) 25.1 13.64 0253) 0.735
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Mean (SE)

Case(F 218 AF7|d 2% Control(3] 418 #| k7] H]C1Z) Absolute Differential

Before After . Before After . Change, P-value
. . . . Unadjusted . . . . Unadjusted (95%C1)°
ntervention ntervention . intervention ntervention . 0
K . Difference . . Difference
period period period period
3-Year or more after the intervention
wizol ojE] A AH] Ml (-6.68
%: mean, SD 22.4 (5.0) 315 (3.8) 9.1 104 (2.4) 74 (1.9) 3.0 12.10 037 0.207
= (184.41
Azt wiE A, ] Y: mean, SD 2576.8 (227.0) 35415 (134.3) 964.7 8832 (109.9) 9932 (67.0) 110.0 854.72 - 0.012
1525.02)
o o (-34.31
ddolel, &1¢: mean, SD 313.9 (30.7) 370.7 (21.0) 56.8 76.0 (14.9) 62.3 (10.5) 55 70.56 17543) 0.187
N (-33.62
s=ole], 9 9l: mean, SD 249.2 (29.2) 297.7 (18.4) 485 55.5 (14.1) 46.0 (9.2) 25 58.00 1456) 0215

a) Absolute Differential Change:(post intervention mean estimate —baseline mean estimate in intervention group) — (post intervention mean estimate —baseline mean estimate

in control group)
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Aopr1g Q1Fo] wiEel g A n, vhEel, Qdglojel, sole] Wae] WA g
Effect of Intervention

Unadjusted Odds Ratio Adjusted Odds Ratio,

95% Cl)a P-value (95% CI)a.b P-value
1-Year after the intervention
wjZ o ojH] AN v & 1.71 (0.98 - 2.98) 0.058 1.41 0.90 - 2.21) 0.138
AL viE A 1.02 (0.65 - 1.61) 0.917 0.95 (0.67 - 1.34) 0.763
el 1.37 (031 - 6.04) 0.674 1.20 0.72 - 1.99) 0.485
ol 9] 1.10 0.62 - 1.94) 0.741 1.33 0.82 - 2.16) 0.247
2-Year after the intervention
&N diu] A ] vl 153 0.93 - 2.51) 0.092 1.44 0.96 - 2.16) 0.080
A vWiE 1.08 0.72 - 1.63) 0.708 1.06 (0.78 - 1.45) 0.711
4ol 1.50 (1.82 - 9.37) 0.549 1.32 (0.85 - 2.06) 0.210
o] 1.13 0.67 - 1.89) 0.646 1.51 0.97 - 2.36) 0.066
3-Year or more after the intervention
o oin] AT HE 1.98 (1.28 - 3.07) 0.002 1.50 (1.05 - 2.13) 0.026
AzF W&o 1.22 (0.87 - 1.73) 0.255 1.22 0.94 - 1.59) 0.136
ddel 1.44 0.24 - 8.81) 0.692 1.40 (0.85 - 2.30) 0.190
o] 1.13 0.72 - 1.76) 0.605 1.58 (1.08 - 2.32) 0.020

a) The exponent of the resulting difference-in-differences analysis in log odds provides the adjusted odds ratio (OR), with 95% CIs, for the interaction between group
(case vs control) and time (pre- vs post-period), which was used as the main measure of the intervention effect
b) Adjusted by characteristics of pharmaceutical company including debt ratio, number of employee, operating period of business, experience on development of new drug

and Incrementally Modified Drugs
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Abstract

Implication of Innovative Pharmaceutical Company
accredited by MOHW on R&D investment of Korean

pharmaceutical company

Dong Jun Park
Dept. of Health Policy Management
Graduate School of Public Health

Yonsei University

(Directed by Professor Eun Cheol Park, M.D., Ph.D.)

Ministry of Health and Welfare (MOHW) in Korea has bi-annually accredited
R&D driven pharmaceutical companies as Innovative Pharmaceutical Company
(IPC) since 2012 in order to encoruge R&D investment of domestic
pharmaceutical industry and to strength global competitiveness of Korean
pharmaceutical industry. However, while the IPC policy has been put in the place
over § years, the effectiveness of the policy has been challenged and it has been
pointed out that IPC policy has become obsolete. In this sense, this study aims to
verify if the policy has achieved its goal which is to stimulate R&D investment of

pharmaceutical companies in Korea by investigating implication of IPC accreditation

_67_



on R&D investment of the pharmaceutical company in Korea based on analysis on
the difference of R&D investment of IPCs and non-IPCs starting from the
introduction of the policy.

For this study, panel data on 120 pharmaceutical companies consisted of
information of 23 IPC and 97 non-IPC has been built and Difference-In-Difference
analysis on the panel data were conducted to observe change of R&D expenditure
rate to sales, annual sales, operating profit, and net profit as dependant variables.
Notably, 3 different study model has been set up as first year after intervention,
Second year after intervention, and over third year to 2019 after intervention in
order to more clearly measure trend of change of R&D expenditure rate to sales.

As the result of analysis, IPCs spent more than five times R&D expenditure
than non-IPCs in 2010, which showed statistical significance. However, difference
of R&D expenditure rate to sales between IPCs and non-IPCs was not statistically
significant and it has been interpreted that absolute value of R&D expenditure of
IPCs was higher than non-IPC but it was not proportion to the scale of
companies.

In the DID analysis with correction on independent variables for Ist, 2nd year
after IPC selection, R&D expenditure to sales between IPC and non-IPC did not
show significant difference but in the analysis that observe implication of IPC
selection until 2019, R&D expenditure rate to sales of IPC was 1.50 times
statistically significantly higher than R&D expenditure rate to sales. This result
shows that IPC selection policy has positively affected to stimulate R&D
investment of pharmaceutical companies in long-term perspective.

In the analysis on financial outcomes of pharmaceutical company such as annual
salse, operating profit, and net profit until 2019, difference of financial outcomes
between IPC and non-IPC was not secure statistical significance excepting that net

profit of IPC was 1.58 times higher than non-IPC's net profit. Although the

_68_



analysis on annual sales and operating profit up to 2019 was not statistically
significant, it has shown the tendency that IPC has achieved better financial
outcomes than non-IPC as time passed after introduction of IPC and it has been
gradually closer to the level that can secure statistical significance. Especially,
given the nature of new drug development accompanying more than 10 years from
R&D to commercialization, further analysis in long-term perspective should be
conducted in order to more accurately understand the impact of R&D investment
motivated by IPC selection to financial outcomes of pharmaceutical company.

However, in the 1st year after IPC accreditation, IPC's R&D expenditure rate to
sale was 61.3 higher than non-IPCs and although intensity of implication of IPC
policy was weaken in the 2nd year after IPC accreditation, the gap between the
two groups was eventually more widen up to 74.4 and it is statistically
significant. It was interpreted that IPC accreditation is positive to stimulate R&D
investment of pharmaceutical companies in Korea

Based on these results, it has been assessed that IPC policy has partially
achieved its goal for fostering R&D oriented pharmaceutical industry as IPC
accreditation has stimulated R&D investment of local pharmaceutical companies
and it also showed probability that IPC selection could contribute to expand scale
of industry. However, given criticism of that IPC policy has become obsolete due
to lack of practical support for IPC, it is time to put more efforts to settle down
IPC as the policy to practically contribute to enhancing global competitiveness of
domestic pharmaceutical industry.

In conclusion, it is needed that MOHW should expand its support including
premium price of new drug developed by IPC as the final outcome of
pharmaceutical company's R&D investment and activities. In addition, the policy
should be managed to secure only R&D oriented pharmaceutical companies will

maintain IPC status by gradually reinforcing IPC selection guideline. Lastly, IPC
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policy should take a role as incubation program contributing to improvement of
R&D capability of domestic pharmaceutical company by considering support for

non-IPC, especially company failed to be selected as IPC.
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