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Al Akl Ao s o 2 45 & 5 §lth

A A2 EIAES AES R A8 A 4H] 2 2 2o 24
wrolth, erleletE Qs WA e g okEnR] o] Hasi oy Ar|Hos
= 9] A Eo] Ik AS Biled, 1 (at

2ulo}, 2013), AW 2 ollA o} 2
718E 7FsAl o] A= T (AL 9], 2013; WAL, 2015 AEE 9, 2016; @A

<
=5 9, 2017). A wiEd, ddoled, AR RS,

Ay} Aqug 9
oFE Aot 55 A3 A At EASHA| T Ul RS v A v wEN oy
HEA AAE BAE Agsket 2R TH(REET 9, 20135 AW, 2014; o],

2014; AAX, 2014).

A, olet A AL Aok Al RE FAANA AGFS F, o5
oA seus B g gt SHEh w}am Aepr1gEe] Al A
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QAN B P 71 T %
JRge FuE ATV A ARE APl W
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o] A leEe plelst FAoE <)
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oA e E s i AR

(Iml, 1%, 1B& 9

A 2 mZl 2173 AA

& gekad WskE ALkt
A FEE 200835 20193704 At A} vjEedo] &

, Y, &Y 5oR B4 AR olF ujE A EI} glA

U, - ol A4S AW 719ES Al9et 9670 719S Ak o, &
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2012 4 o7t & glste] e 719 &S SA] #8l, efriklst o]
A Asksta o oJokE XEF] QoA pIRIstE I8 Fad= e ofoFEe]
Aokl vFo] F45E ofilstel] tigh =E =7t Avkal 7Rtk wheka] 2011
de] YA AmE 88l 1 71sde] 2012 eprIRIsE H el wEE A= (o]
3} A% 7= (treatment intensity)) WS TESIGTE A WS ol 4]

(1) 3} 2.

=
=
=
=

Z dij,2011 (pij.,2(]11 - pz‘j,2012)

i=1
d. =" ——— 1)
‘ %‘Uﬂﬁo—ﬂivzou

2

< e Z1gelth Em3 E =R e 013? 5\_7H s ‘j”‘”‘é 7é 191 -?i“ok(bia‘)
S8 g, 2, & Q

A& (balanced panel data) & T8It} skx| 9t e 7]‘{3%—% ﬁﬂ 3t H*—ﬁi
A9 Aate A @A Zken, ol (Appendix Figure 1olA &1%
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fol

2 (Dol i 719, ' AFS Atk g 50,2 20119 71E 719) i7h A
ARRE A ol BAES VIS, pyj0011 3 iy A R 7190 i7F AR
AF gl 2011 (122 19 719) 2 201248 (49 1Y) o 7H4 S on]gich. 6 whabA
(D] #2k= 719 7k 2011d A4k 7 o] <kg 714 <] °k7}odé} Ao
3 AZS A oz, i 7o) 2011d9) RS A A ot
o8 Qe WA He e 45 vt omf 4 (19 £Ak=
2011 7R 719 7 & NS VIR TEEI] Wi, 71l Akl
e 7RG, webd ae ghe 20119 FrjEdeR
&

vl s wf 20121d9] 7HARIEE WA ek 719 s
oulatm, 03} 1 Atole] F< 7HAth ek 719 i} rkIsk tiad o ekE-S 2011
ol 28] AAkslA] ¢ A5 all'd a2 09] g2 ]

Z 719 RIs A G v ¢,9 o] 2 71 duHes F4
o ofeH wErE= W, 1 ghol & 7I9e F4d A wE:Erh £ =i
AE priRlete] FZ7¢] 0.015th 22 7I9ES A FF o] gloka 7HgstaL(d,
=0) HTHLR d; kol 021 1070e] 7192} 0B 2 8670 71H= A7 A 15
(control group) #+ %] 15 (treatment group) &2 FE3IITE 7 2%

e 0.125%9 0, FdaE 0.115, EFHAE 0.086, HEfES 0, HAGS

6) 20121 1€5E 49 Ale] ep7RIsH i AFE] tig dit 7H Qs AldE e B,
20129l 7HA o] A8k AFE O BT 50011 (Pijaon —Pijoanz) > 091 BAZE AHsH 7}
Zo] MEatA] e AFS BTN 0011 (Pijoons —Pijoors) =081 FAZF AH@T) 2012
ol 7FA 0] QFE AFL A @rol 08Tt 22 ke JEAl HAEE, o]y AFS] =
vl Aol g orilel Aoz ‘:Hr/}"l" Xﬂ‘ﬁ‘/] @] 7H4 o] QlIEtE 7] Wil s
2 0K} IAY 2L gs 7RIt T AR B 7HE g1l 7Ese AlF S 55, 414700t

7) B =EoA AMgRtE A%E RS %‘%ﬂlb BRI A o] ol2X o BE
stA] @tk AAH d, =03 7IHER BAFIGE e, BART 7149 57T FolA
vl 7]EH o] %C&%%‘ 7VsAdel Btk A 7|del FEE SEE B3 vl 71EHe o
283 A 7199 L/ Alele] BEFRAIE AR, d, <0.01% 7195 %xﬂ 7142
Rt B =52 38 A BAAE 4% Ve W 1 w2} §1glsl=x] 2ls)

71 98, ARG A 71ES d; <0.03 EE 4, <0.05% HAE 5o An 7y A%
£ AyEgton i B4 Aye & a7t uA‘}iE‘r(Q\ppendlx Figure 2) 3x).
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© 9% RIS BAETE = SelA] Feg 71y 9] RIS A ES
FAIBEAL, (2 AR Al A= F(E =EodMe 20129) & (=122 dH3 &
AEE F7IE Aoz Fdske WMotk ou (=02 7] AEY ‘—’%f;}
= gk

FZ CH(2024) &= 2

o 3954 2F 15HE A

W4 (2 59 79 3

@
o
N
N,
rlo
e
IB
oftt
(o]
ofN
)
M
ko
©,

2, | B A EHE PE
23 Th CH(2024) €] Proposition 1 (p. 31) ol 23}
e ofef A (3) o2 FHHTL

o,
{\Q>
1o,
N,
P

ird;#0 i

A AelN T8, & AR io) A 4.8 AAA ¢ (> 1)7] B ASHAE o 1}
Ehie AR E3E FADT. w7 W) i)
ol 4 ()= mAE

Lol Befg)i= 712224 w,

I AC) "
YT 44— d)
4 =0

A AN d= — dea/ﬁ d;9) Fgs <tk CH(2024) & 4] (4) <A
w,7F =77t 2 7}7;*3101 71 wzell, e 3] (i,0)°] tiel 7, , < 0°] A
Hateete £2(3,] > 071 AR 7FeAdol des Helth CH(2024) & o)¢f 22
“-g—ﬂ 7] (negative weights) ZAIE Sl A3IHA A-3 Ht X EHE F431=

= AlSFetelth 9 CH(2024) o] 82 & A77F 48k 20129 efrIls)
ﬂ Aol Agshd thet 2tk olske] W8-S s - ¥ (2025, pp. 153-156)
o] AWE & AFe] A s F3g slelth

WA, oAk (AW D, (= 0)8 D, = (d; - Post12,) 2 H2lataL o]7]A

9) Borusyak, Jaravel and Spiess (2024), Callaway and Sant”Anna (2021), Sun and Abraham
(2021) 5= TWFE R3e] AR &I FX|o ‘g2 715x" A7 d&5 A4 gt]
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Post12, = 1(t = 2012) 24, 9% ¢7} 2012d & 2 o]Fo|H 1, 2011 ©]#o]
09 #2 Hrh D, =02 A ol A= ¢ @A ARE AL UA] B
< 9uleta, D, >0e Z= D, & AR AEHIL e orldth
A= A A= F(=2012) 58 Hx7F AAE o]F ¢7] (¢ = 1, 20124
(=1) B4 A= D, S AR ALEHUS W Yehve Hd X &= ot 4

o= gogr.

rlo

8,0 =FElY, p_ 10— Y p_14,0,-,0) | D (5)

A 2elM peE BE AAS6GE=1,---,N) 9 EE XA (t=2008,---, 7) <14 €]
AA BHE FAHoE Fot & dHEelth A (5) o s, §, & A JHA
ioll #H& AR 2008358 AR F—1+ 0742 Ad AX7F A8HA] e THEH
Q) kel FHAF 2k (Vi 1.0, -+, 0)) T A& F o] F (7] Bt AX7F A

SHAE Wl s R (Y, ey ) = Haske B AAEAE ofn|gith
CH(2024) & 6, = A& F—1+c AR 7HA] i oA dehdes @454 v 4
A A2 &7} (the actual-versus-status-quo (AVSQ) effect of i at F,—1+¢) &1L
rgr gt

CH (2024) ¢] Lemma 1(p. 13) o] 93Fd, (i) AFA <l E7} (no anticipation) 2
(i) 328 FAl (parallel trends) 2F= 7 7He] 7ol JHE wf ofefjo] #AZE 4 H
Eis=g

EIDID,, | D=6, (6)

ol Al DID, & ol Ao HojHrk.

N,
1 Ve

D[Di,z = (Yi,F—H/z_ Yi,F—l)_ N El (Yj,F—1+é_ Yj,F—l) (7)
co j=

2 (DelA N,= 20129 °]F D,, =0% AT 7IHES 5 FAI6H,
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2] (6)2 DID,,°l §,,% & 37 (unbiased estimator) Y= 27|

o

=3
CH (2024) &= 517(% ol g3l "Mt AFAEA X &3 (the non-normalized
event-study effect) & o}gfje} o] % 2|3y,

1
6= 2 ®

2 (8) oM N, & 20124 ©1F D, >0 AXNHG 7|PEe] FE HAZTL

DID, °l §,,° =0 FPAoln=, §,° EH F4H2 DID,& off 43} 2tk

N,

DID; = =3,

DID,, 9

(10)

4
9 Al 67, = DD po 1, 2A, 675 A i) ARE AR B= D, 5 A
k=1

A FEE P11+ §3 gelth. 4 (100 & ol8sh4, 67,9 744 67,5

olefst o] & % ok
(11)

oA, WISt ARIEA AR EA 5,0 g At ARIEA A X &

(the normalized event-study effect)” 6} < o}ef<} 2tk
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52(5 D[DZ): E :[ D . D][ = Dz
55 6M 0y

el ARARA AR E 57 AU A T8 AR AE 1999 AR
B}E ou|giey,

B =Ro A% BEXJAE Stata HHo]  did_multiplegt dyng  ©o]-&-al
CH (2024) ©] “B1A 713} AFARA A& 2432] 6,7 “Fitst ARIEA A&
I} FAA 5 S AlAkeit),

. &4 723
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(1) HM7|¥el =& Mot ozl o

oF7ilst Aol Akr|de] miEdel nR F3a AY olFsAHEE= A&t
of TPl A, riRlstel] w=EH ol whet Aer|e mjE Fol7) o
2] A i (Figure D2 718 7I9ES AA A= wgh dez: It
(d; <0.05), =% J(0.05 < d, <0.15), dx=Z HAt(d, > 0.15) 22 EF

N
-

@ 5 BT 2B ded F42 HolZth Figure 1) D A9 S 3

e DRl 27 viEele] Bitglol 20083 E A& 0 JHats FAE

kz



e A3 A 2%

7
A

160 #%3

olM 7}

=2 g

ok
2

-
R

#

, B A9 71€71

il

A

o7
o

o3

2012 <7}

22|

]

Hlwalt) (Figure 1) 3'd Bl & 4= 9l%o] 2012:d <7}

bol %

o3
Zﬂl

} 37k A7}

=0
=

of

@
&
3 No

oplelst A o]

-
L

(Figure 1) Trends in Sales of Three Groups by Exposure Intensity to

Drug Price Reduction

A. Mean of In(sales)

124

11.54

10.5

—e - High [o.15+)]

—a—  Mid [0.05, 0.15)

[ —e— Low [0, 0.05)

B. Mean of In(sales): Values relative to year 2011

—= - High [0.15+) ]

—a—  Mid [0.05, 0.15)

[—— Low 0, 0.05)

Note: The average exposure intensities for low, medium, and high groups are 0.019, 0.100,

and 0. 215, respectively.
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oA 01 a % Ak A T B AR Mt A 8 A ok
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(2) &5=Y 21

Figure )= 4& PRIsH GAo] 7199 mjEdel n|Fl Fdlof et
o] ZAHE- B30l 3 AWE = a HolFth 101012 sd Ad] AAH
3 2R wam 20129 orlolats Alekr]ele] 2012 wjEdo)= 2 oJ3ke
AR 2] gFot 2013\ @ FH Gkl vEbsth 2013 o] % (¢ = 2) ¢ WSt 5
AA'E Ha -0.5125F Ho -0.260 Alelol|A ®EsIH, 5% freldwolr B4
Aoz fFosigith ol& 201249e] 7RIsk= 2013-2019A 713F Bt <4711 3)
=2 ARG 7199] Azt wiEA S veE 7|9 BAR T Bl dddos
2> 26. 0%l A i 51. 2% 7HA] AR AL ongitt. olefdt riklet &
aF0 BAA e e (Figure 1) AtiA Q1 vj&d o] F7} 7kt Vet
= OF 1 AAY AelE AE olsAlEEe B3l dEstAl e Aotk
mjEH o] A Al ZHavt ofel, SFrRRIst] mEE 7IH S50l RISt =
5] Zthd U o2 SIS wlEd A T rIRIEtR 1A @
oyl wjEd JGAE oJngith

g Be] Htat FHA A =3 2012139 FrRlIste] 2 FQl g2t 2013
WRE EAA 08 YJeha 98-S HolFn, H4 -1.25758 Hol -0. 428 A}
ol A} MEalal gith oleldt Axte 2012 2rlelsl Aol 2013-2019d 713t
S AR AT 0.1 ERIE FE 9ol Azt MiEdE HA 4.3%4] Ao
12.6% 7] A Z s SJnlsich

2 gm

10) <{Appendix Table 1)& 73718 o]saEHe] A3 4 ZIAE HojFoh

1) 2234 A5 8, #99d 7137 A4S 200893E 20139, 20154, 2017302 vl
U EAOE TR 7152 () d<0.03, (i) d<0.059 o] MAN = B4 Avle FAE)
t}h 8" A3} 9A] (Appendix Figure 1), <{Appendix Figure 2ollA glg 4 glth

12) ¥ 249 e 3l 713t B¢ HE 2 A4S AdIdES AL #@ddid A=E v
o2 g FPA = SAE A AAARe] A<l wlet iﬁ‘i‘é’ g A8 o]g3gt A,
A FAA7F FEHD ARAAY FGR ¢ AR, AR G B7F 2 HF3 FA9
7Hgell Fgatsith
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(Figure 2) Effects of Drug Price Reduction on Sales:
Robust Difference-in-Differences Estimates

A. Non-normalized estimaes

T T T T T T T
1 2 3 4 5 6 7 8
Periods since the event

B. Normalized estimaes
|
|
[
|
[
\
\
|
[
[
|

T T T T T T T T
1 2 3 4 5 6 7 8
Periods since the event

Notes: The dependent variable is In(sales). Dots in the figure show CH(2024) estimates, and

the vertical lines represent 95% confidence intervals.
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A X A FHAEC] 0|4 Hlojue @de] #5E S Aotk ®
2 e AXan P 7F 20129 e 201397 #A=HE HE gdeted u)
2012 o]l 71YgEe] Y& PIEE o530 vlg] AEA de HdEH s
A= s Ao FSEh 1)

AEA o= 20129 pRRlet Ao m Qe =E7|He] ARl viEd HAaE
= 20199717 71A 02 AEE 1 Qe AR Helth ofRIstE Qg 47
E

Aol A<l —Eri}% Hol 3 3le a7 2ike €& ikl Aol Ay

—
>
=

SRlste] o] 2 VIdYTE VY AR Aud Esht #EEEd
((Figure 1), W&t alFd 719ELS vlE 2 o] 74, AL 3 52 34
< dslstuAl oJokE TEZL 0 E YT 2N UeT Mol k. 53] <
7RIt wEH] Fo] T4 F5] mjEY oERE Folu H|Fo] oJofE Ak
7 7Fs7del Stk A7kE e B

old H]o] H|Fo] Aoz Azt

] =
Mol ABSlotE En 27 06 YAEE 2T 5 Atk w}aw 23

,_.
o
X
o

glol %, 20124 AL ekrlelah= Al Axle] 2ATA =
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(Figure 5) Trends in the Production Share of NHI-Covered Drugs Exempt from
Price Reduction
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(Figure 6) Effect of Drug Price Reduction on the Production Share of NHI-Covered
Drugs Exempt from Price Reduction: Robust DID Estimates

A. Non-normalized estimates
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(Table 1) Welfare Analysis of the 2012 Drug Price Reduction Policy: Accounting for
Shifts in NHI-covered and Non-covered Drug Production Shares

NHI-covered Non-covered
Prescription Drugs Prescription Drugs %
Share  Price Co}zzige Share  Price Co;j::ge Total change
(A) Producer
Before Price Reduction 0.90 1 1 0.10 1 1 1. 000
After Price Reduction
(A1) No Share Change 0.90 0.85 1 0.10 1 1 0.865 -13.5%
(A2) 10%p Share Decrease  0.80 0.85 1 0.20 1 1 0.880 -12.0%
(B) National Health
Insurance (NHI)
Before Price Reduction 0.90 1 7%  0.10 1 0%  0.675
After Price Reduction
(B1) No Share Change 0.90 0.8 7% 0.10 1 0%  0.574 -15.0%

(B2) 10%p Share Decrease 0.80 0.85 75%  0.20 1 0% 0.510 -24.4%

(C) Consumer

Before Price Reduction 0.90 1 25%  0.10 1 100%  0.325
After Price Reduction
(C1) No Share Change 0.90 0.85 25% 0.10 1 100% 0.291 -10.4%

(C2) 10%p Share Decrease 0.80 0.85 25%  0.20 1 100% 0.370 13.8%

Notes: The analysis is based on the following assumptions: 1) The total drug production volume
remains unchanged. 2) The 2012 drug price reduction policy results in a 15% decrease
in NHI-covered drug prices. 3) Patient cost-sharing rates are 25% for NHI-covered
drugs and 100% for non-covered drugs. 4) The 10 percentage point decrease in the
share of NHI-covered drugs is based on the average of non-normalized estimates for
2012-2019 in Figure 4.
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HE RN AP Pl 0, 3801]*1 0.412 73 Rl 71918k
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99 TS WIS A5, A9l NF BEE QaGE BR, ApudFe
A4 A7 EIRe gadha, A¥a e 94 F7kspl B oleld Avke ot
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R 9] (2013) o] Ao HAlSITE

(Table 2> NHI Fiscal Simulation : Based on a 5 Percentage Point Increase in the Share
of NHI-covered Prescription Drugs Exempt from Price Reduction

(A) Price Reduction  (B) Price Reduction )
NHI Expenditure

Non-Exempt Drugs Exempt Drugs
NHI-covered
Prescription Drugs C C Non- B .
> : . overage . overage xempt
Share Price Share Price Exempt Total
Rate Rate Drugs

Drugs

Before Price
clore Hiee 0.50 1  75% 050 1 7%  0.38 0.38 0.7
Reduction

After Price Reduction
(A1) Share constant 0.50 0.85 75%  0.50 1 5% 0.32  0.38 0.69
(A2) Exempt Drugs

0.45 0.85 7%  0.55 1 5% 0.29 0.41 0.70
Share Increase

Notes: This anaylsis is based on the following assumptions: 1) The 2012 drug price reduction
policy resulted in a 15% decrease in NHI-covered drugs prices. 2) The reimbursement
rate for prescription drugs is assumed to be 75%. 3) The 5 percentage point increase in
the share of price reduction exempt drugs is based on the average of non-normalized
estimates for 2012-2019 in Figure 6.

(Table 2)9] £4& 73t 51 A7 g A S7k= gk Hol AfelorE
a¥] S7He e 9 wIzte] AAlE PR B4 Astelrt. spAIT 20109
FH 20199707 M ARE Tl A el AWH BFES F5%R
ookE At EE aHlE A EHH o I7RE FAE B wE 2 e
ol2}gh Al of Akelo] AL wigsled, (Table 2)9 $U& 7FgollA] 3-5d <k <F
F Fart S7kshe A7t BAR 1S dskd F AREY AP RS Y
gk olejg Az (Table 3yollA 1S 5= 9l
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B423) v|9let FolokE Al ol 74 MEE glot A ookE o
o] Z7}3t A2-(1—1.16) AR H=e 0. 69904 0. 8002 FA Z7}alc}(B2). &=
1.28¢] H™ 0. 89714 F7lsle] A7|H oz ok
F 87k 371k Aol A4 ARRRel Sk A% F o). ®
TUG AelA rilet Aol digk wkgo R nQlst golekE A4k HlF
o] 5%p Z7tebd BE 7|7tel|lA] AREEFe] Betalo] (0,014 T Z7}gkh
wep 28l 4 24 8 APug AREAel Ane e, oikie 3
AL YA o] &S AAATE W AREY A ) 2ulRje] o} et
& 9271 B3} S 9 1] ks Bl i wgow
o o]ekZ At S ZF A7) AL, 2ErllE) n|thA} Folo|ekE g =71A]
oh, 712 epielst 3 ael SAake del avlae] SloRE el Fkha A
ZRE APAZ It AFor 2Aasl 2 7hFsAdel drh

_,d
g
2
r

(Table 3> NHI Fiscal Simulation Based on the Increased Consumption of
NHI-covered Prescription Drugs

(A) Price Reduction (B) Price Reduction R )
NHI Expenditure

NHI-covered Non-Exempt Drugs Exempt Drugs
Prescription Drug Non-
. . Coverage . Coverage Exempt
Consumption Share  Price Share Price Exempt Total
Rate Rate Drugs
Drugs
(B1) 1 0.50 0.8 7%  0.50 1 5% 0.32 0. 38 0.69
0.45 0.8 %  0.55 1 5% 0.29 0.41 0.70
(B2) 1.16 0.50 0.8 %  0.50 1 7% 0.37 0.43 0. 80
0.45 0.8 %  0.55 1 5% 0.33 0.48 0.81
(B3) 1.28 0.50 0.8 7%  0.50 1 5% 0.41 0.48 0. 89
0.45  0.85 7%  0.55 1 5% 0.37 0.53 0. 90

Notes: The comparisons are based on a 5% annual growth rate of NHI-covered prescription
drug consumption. The total consumption values for the first, third, and fifth years are
1.00, 1.16, and 1.28, respectively. All other conditions are the same as those in Table 2.
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(Appendix)

(Appendix Table 1) Effects of Drug Price Reduction on Sales:
Robust Difference-in-Differences Estimates

A. Non-normalized Estimates B. Normalized Estimates
Estimates S.E. T-stat Estimates S.E. T-stat
Relative Time (1 2 3) (4) (5) (6)
-3 0.027 0.133 0. 203 0. 200 0.987 0.203
-2 -0. 147 0.115 -1. 286 -0. 546 0.425 -1. 286
-1 -0. 136 0.183 -0. 740 -1.005 1.359 -0. 740
0 0. 000 - - 0. 000 - -
1 -0.071 0.105 -0.670 -0. 524 0.782 -0. 670
2 -0. 339 0.091 -3.710 -1. 257 0.339 -3.710
3 -0. 260 0.134 -1.938 -0. 644 0.332 -1.938
4 -0. 512 0.193 -2.652 -0. 949 0. 358 -2.652
5 -0. 307 0.134 -2. 287 -0. 456 0.199 -2. 287
6 -0. 400 0. 154 -2.590 -0. 494 0.191 -2.590
7 -0.471 0. 158 -2.970 -0. 499 0.168 -2.970
8 -0. 462 0. 198 -2.337 -0. 428 0.183 -2.337

Notes: The table shows CH's (2024) estimates.

(Appendix Table 2) Effects of Drug Price Reduction on the Production of
NHI-covered Drugs: Robust DID Estimates

A. Non-normalized Estimates B. Normalized Estimates
Estimates S.E. T-stat Estimates S.E. T-stat
Relative Time (1) 2 3 (4) (5) (6)
-1 0.023 0.145 0. 157 0.17 1. 081 0.157
0 0 - - 0 - -
1 -0. 006 0.037 -0.17 -0.047 0.276 -0.17
2 -0. 142 0.132 -1.083 -0. 530 0.49 -1.083
3 -0. 209 0. 166 -1.259 -0. 518 0.411 -1.259
4 -0.313 0.281 -1.112 -0. 582 0.524 -1.112
5 -0. 496 0.275 -1. 802 -0.739 0.41 -1. 802
6 -0. 549 0.271 -2.021 -0.681 0.337 -2.021
7 -0. 647 0.32 -2.022 -0. 688 0.34 -2.022
8 -0. 648 0. 328 -1.973 -0.603 0. 306 -1.973

Note: Same as Appendix Table 1.
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(Appendix Table 3) Effects of Drug Price Reduction on the Production of
Non-covered Drugs: Robust DID Estimates

A. Non-normalized Estimates B. Normalized Estimates
Estimates S.E. T-stat Estimates S.E. T-stat
Relative Time 1) 2 3) ) () 6)
-1 0.088 0.111 0.792 0.653 0.825 0.792
0 0.000 - - 0.000 - -
1 0.185 0.085 2.179 1.376 0.632 2.179
2 0.316 0.115 2.746 1.176 0.428 2.746
3 0.276 0.122 2. 266 0.685 0.302 2. 266
4 0.097 0.151 0.646 0.181 0.281 0.646
5 0.118 0.268 0.439 0.175 0.400 0.439
6 0.522 0.237 2.205 0.648 0.294 2.205
7 0.425 0. 256 1.658 0.452 0.273 1.658
8 0. 206 0.224 0.921 0.192 0.208 0.921

Note: Same as Appendix Table 1.

(Appendix Table 4) Effects of Drug Price Reduction on the Production Share of
NHI-covered Drugs: Robust DID Estimates

A. Non-normalized Estimates B. Normalized Estimates
Estimates S.E. T-stat Estimates S.E. T-stat
Relative Time (1) @) 3) @) () (6)
-1 -0. 085 0.076 -1.119 -0.635 0. 568 -1.119
0 0.000 - - 0.000 - -
1 0.047 0.036 1. 298 0.347 0.267 1.298
2 -0.012 0.079 -0. 152 -0. 045 0.293 -0.152
3 0.019 0.054 0.354 0.048 0.135 0.354
4 0.068 0.068 0.991 0.126 0.127 0.991
5 -0. 203 0. 098 -2. 068 -0. 302 0.146 -2. 068
6 -0.223 0.146 -1.526 -0.277 0.181 -1.526
7 -0. 356 0.131 -2.719 -0.379 0.139 -2.719
8 -0.208 0.161 -1. 286 -0.193 0.150 -1. 286

Note: Same as Appendix Table 1.
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(Appendix Table b) Effect of Drug Price Reduction on the Production Share of
NHI-covered Drugs Exempt from Price Reduction: Robust DID Estimates

A. Non-normalized Estimates

B. Normalized Estimates

Estimates S.E. T-stat Estimates S.E. T-stat

Relative Time 1 @) 3) (4) (5) (6)
-1 -0.018 0.007 -2.537 -0.126 0.050 -2.537

0 0. 000 - - 0. 000 - -
1 0. 006 0.019 0.328 0. 045 0.136 0.328
2 0.014 0.032 0.428 0.048 0.113 0.428
3 0.040 0.021 1.918 0.094 0.049 1.918
4 0.072 0.043 1.658 0.128 0.077 1.658
5 0. 086 0.028 3.083 0.122 0.040 3.083
6 0.105 0.033 3.143 0.124 0.040 3.143
7 0.074 0.043 1. 740 0.075 0.043 1. 740

Note: Same as Appendix Table 1.
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(Appendix Table 6) Welfare Analysis of the 2012 Drug Price Reduction Policy:
Accounting for Shifts in NHI-covered and Non-covered Drug Production Shares
(Patient Cost-Sharing Rate = 20%)

NHI-covered Non-covered
Prescription Drugs Prescription Drugs %
Coverage Cove change
Share  Price overase Share Price overase Total
Rate Rate
(A) Producer
Before Price Reduction 0. 90 1 1 0.10 1 1 1. 000
After Price Reduction
(A1) No Share Change 0.90 0.8 1 0.100 1 1 0.865 -13.5%
(A2) 10%p Share Decrease 0.80  0.85 1 0. 20 1 1 0.895 -10.5%
(B) Natioional Health
Insurnace
Before Price Reduction 0.90 1 80%  0.10 1 0% 0.720

After Price Reduction
(B1) No Share Change 0.90 0.8 80% 0.10 1 0% 0.612 -15.0%
(B2) 10%p Share Decrease 0.80 0.85 80% 0.20 1 0% 0.544 -24.4%

(C) Consumer

Before Price Reduction 0.90 1 20%  0.10 1 100%  0.280

After Price Reduction
(C1) No Share Change 0.90 0.8 20% 0.10 1 100%  0.253 -9.6%
(C2) 10%p Share Decrease 0.80 0.85 20%  0.20 1 100%  0.336 20.0%

Notes: The anaylsis is based on the following assumptions: 1) The total drug production volume
remains unchanged. 2) The 2012 drug price reduction policy results in a 15% decrease
in NHI-covered drug prices. 3) Patient cost-sharing rates are 20% for NHI-covered
drugs and 100% for non-covered drugs. 4) The 10 percentage point decrease in the
share of NHI-covered drugs is based on the average of non-normalized estimates for
2012-2019 in Figure 4.
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(Appendix Table 7) Welfare Analysis of the 2012 Drug Price Reduction Policy:
Accounting for Shifts in NHI-covered and Non-covered Drug Production Shares
(Patient Cost-Sharing Rate =

30%)

NHI Covered

Non-Covered

Prescription Drugs Prescription Drugs %
Share  Price Coverage Share Price Coverage change
Rate
(A) Producer
Before Price Reduction 0.90 1 1 0.10 1 1 1..000
After Price Reduction
(A1) No Share Change 0.90 0.8 1 0.10 1 1 0.865 -13.5%
(A2)10%p Share Decrease 0.80 0.85 1 0. 20 1 1 0.880 -12.0%
(B) Natioional Health
Insurnace
Before Price Reduction 0. 90 1 70% 0.10 1 0% 0.630
After Price Reduction
(B1)No Share Change 0.90 0.85 70%  0.10 1 0%  0.536 -15.0%
(B2) 10%p Share Decrease 0.80 0.8 70%  0.20 1 0%  0.476 -24.4%
(C) Consumer
Before Price Reduction 0.90 1 30%  0.10 1 100%  0.370
After Price Reduction
(C1)No Share Change 0.90 0.85 30%  0.10 1 100%  0.330 -10.9%
(C2)10%p Share Decrease 0.80 0.85 30%  0.20 1 100%  0.404  9.2%

Notes: The anaylsis is based on the following assumptions: 1) The total drug production volume

remains unchanged. 2) The 2012 drug price reduction policy results in a 15% decrease

in NHI-covered drug prices. 3) Patient cost-sharing rates are 30% for NHI-covered

drugs and 100% for non-covered drugs. 4) The 10 percentage point decrease in the

share of NHI-covered drugs is based on the average of non-normalized estimates for

2012-2019 in Figure

4.
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(Appendix Figure 1) Sales: Non-Normalized Robust DID Estimates by Periods of
Balanced Panels
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(Appendix Figure 2) Sales: Non-Normalized Robust DID Estimates Across
Control Groups Based on Exspore Intensity
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(Appendix Figure 3) NHI-covered Drug Production: Non-Normalized Robust DID
Estimates by Control Group Definition According to Exposure Intensity
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{Appendix Figure 4) Non-covered Drug Production: Non-Normalized Robust DID
Estimates by Control Group Definition According to Exposure Intensity
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(Appendix Figure b) Production Share of NHI-covered Drug Production:
Non-Normalized Robust DID Estimates by Control Group Definition
According to Exposure Intensity
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Effects of the 2012 Drug Price Reduction Policy
on the Behavior and Performance of

Pharmaceutical Firms*

ok kosk ok

Changhui Kang™* - Hyunbae Chun®** - Yun Jeong Choi

Abstract

This study investigates the impact of the 2012 drug price reduction policy on
the behavior and performance of pharmaceutical companies. Using a dataset
that merges pharmaceutical firms production records for individual drugs with
reimbursement price ceilings, we measure the intensity of each firm's exposure
to the policy shock and apply a robust difference-in-differences (DID)
estimation method. The empirical results show that firms exposed to the drug
price reduction experienced a relative decline in sales compared to unexposed
firms and an increase in the production share of National Health Insurance
(NHI) non-covered drugs not subject to the price reduction. The simulation
analysis shows that the policy did not achieve its goal of increasing consumer
benefits through lower drug prices and saving the NHI budget due to changes
in the production mix of pharmaceutical firms after the policy was implemented.

Key Words: drug price regulation, pharmaceutical production portfolio, robust
difference-in-differences method
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