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Abstract

The implementation of the centralized drug procurement policy in 2018 was a significant adjust-
ment to the drug procurement system and one of the most far-reaching reforms in recent years,
affecting various stages of drug research, production, distribution, and utilization. Pharmaceutical
companies are the core participants in the entire drug supply chain, and analyzing the impact of
centralized procurement on them is particularly crucial. This article focuses on total factor
productivity, which provides a more comprehensive perspective on productivity. Using panel data
from listed pharmaceutical companies in China from 2014 to 2022, the study employs the LP
(Levinsohn-Petrin) method and OP (Olley-Pakes) method to measure the total factor productivity
of pharmaceutical companies. A difference-in-differences model is constructed to explore the im-
pact of centralized procurement policy on the total factor productivity of pharmaceutical compa-
nies and its mechanisms. The research findings indicate that the implementation of centralized
procurement policy significantly improves the total factor productivity of pharmaceutical compa-
nies. Mechanism analysis reveals that centralized procurement enhances total factor productivity
through two pathways: increasing research and development investment and promoting human
capital accumulation in pharmaceutical companies. Furthermore, the study finds that centralized
procurement has a significant positive effect on the total factor productivity of large-scale phar-
maceutical companies and pharmaceutical companies in the eastern region. Based on these find-
ings, it is recommended to continue expanding the coverage of drugs under centralized procure-
ment and refine the quality requirements in the selection rules of centralized procurement.
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2. MXEERE

H 1949 B S fE, FREWZNCRIGHIE LG, g7 iHRISFENAR N RB SR 5
BRI () 2R PR RIE . A N E GRS bR R IE T LA KIS B, 2018 4 2 Hif 4R H 5247 LA
BNEGRALI N EAE P AEERRIE, (A “HRET IR SRR R R S S AN R 1) K
[2]o 5 B R A R 24 R ) P R — R =i e BUR R ISCBE T “HRE—7 « “EMEw” |
“HRIRER” o REEEKRED: B ST &R G 1 BT WL 2 SCR IR R, SR I E B RE /2 24 it
KIGHIFR AR TT X IE bR R T7, R B e A BT U B 28 0 BB T R2iin b7 . RGBT R 544
DS HUR R I B, DA R 1) BRI B B 05 5 24 A E AT R LIRS AR A . S 5 ER
VPRI R 9T MU 5 7E B 2 1A JEL B N AL e A FH Aty R 245 5, RS e RIB AR . HBU S5 T [ by L
£EHR T 2H 2 (group purchasing organization, GPO) X & & A [ [E 15 #E 47 T 3& 4%, GPO F=4:F 19 th4d
WIS, 8R4 O — A RERR T . GPO 1R =77 /A HLM, IESEH 2 51T MU IR I 755K
SN AT IR A, SRR IRIEE . Tl ARRTR IR AR N BT LA T R A, 38 R
RFE[3].

H 2018 i R MBS SEAT IFAR, A A0 3R i BRI BOR BT 7 2 AT, 77 BRI 22
GRS, SERAIR A B, B TRIR. K7 MR 2B M. ks AT B G R Ok REE L T F AR X Y
FORIBORREAT THIT, WO R & I 5T, T BRI K 5 28 W, 4 B — DO p A U T
RS TTZEWT, RN EER L TR R E R R . BARA SN BRI BOR IS T A,
DA A 55 5 120 B s A 32 DRl AR 22 5 IR AR S 25K, 9 LAy SR I B 5 B M1 52 2 A VAN A PR U8 B30
WAEMEZ) A NP R EE T EEAEH . B BRI B M B G . WA R, —
3 T B R M Rk AR AL T N TR B SR A, 53— T AR A A B R AN A% R 25 R
VRSV P36, Rk, BRARIRIK 40 R R % 4 5 P RCAR[6]. Yu et al. [7]R I 2 &R TGIE N
bR AR R R R IR AR T 20, T I ks 38 4 2 S B AR 1) R B T3 56 5 1) A B2 LR
R IR A h /N 2B AR, IEAT MRS [8], WA A A BRI A T4 i R E B2 2517
W sa g, AR E 2 SRR R B, (R m R R AR R E[9]. RAh, B K
T R X 5 24 A ML B T R R, 5K TR 22 [1019 i B W IR AE 0 32 ML R R FEN 5577
H, M Hu et al. [11])005E i R0 A8 B R I 516, A BRI 7 254 R R BN .

AF PP % (Total Factor Productivity, TFP) 24 HFIGK b+ RIS, HZ3|) 2 RFEE TR
%, RIEKBETFIK N8 BARSERBAME LA “REMRENRME” , MniE &M 1E
GG R ) TTRREE[12] . BUTE, A A B R AR NIRAE — o B[13], EFHE g A B
FEH AN RE B S PP E R AR S, MR S EAREE, i R T HA S E RN TO R R B
KL B IREREER R SRR, R AR A RS . B TFP MBS Dok, Hogk
I TR — N E RS X AR A G R R R R TR, BEEE A2 R IR
(e m A SRR N, X TRP [RAFF 581208 A 72 I 1] SO0 [14] o

TFP RAFEREM—A “FA&7 , WILERAAL TR EF RGN KL EZRE, (Ha g LR 4
AR R A AN E R . AR R R AR PR (R&D). AR, B DL
B AV ARFAE (B G0 A PR BUAE, BRASER) S, AR G AT DAYE — e FRJE sl B el py R R 2%
SIS [15]8 FH 7 P AR AN [7] 1 A 77 R O AY , LA g B ] 1138 b R BT R 3N 5 A P 2R 2 (IR i 3 TEAH K
Fo HRFBHI61HE S 7 A GEAN R&D W4 E KA H AW, il DEA J7i%K TFP Jr i iR
R AR, K R&D FMIAJJHEAN TFP KB ARE D H B EMEEH . HERE[LTIRH
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1998~2015 FIRE b A w BIEHE, PRI 7 AATAF R 2B R A 2RI, DO YA RS R —
Il FE J5 23 BEAIK TFP, BIAT AR TFP IMER 2“8l U A7 o BRI SRR (18] e I B ih vy LAIE
IR ARSI T AR TRP. AV MBI R AN 32 AR A, A E AT AT DL 5w P 30 R 3R R B2 i
TFP, MR ER FEAHE: BRI Tigsed. xR 55 . Olley et al. [19] & Hi bt & & il BOkA A2
N, A= R AR i Wi & TATI I A ZE R A 2 2. EARGE[20] WA PR 5
5 Ak TRP Z (A 230 “f3I N 8”7 kR, B G ERR B RURI7E — @ i B YE i, Al 9 BRI PR B Ak
AA B BATHARCF R, Msgm el TRP. ISR [21]81 58 1 g sa g0 ik TRP (12 J L2,
P TRP i iAok, Seq i atiR sy 7 Hiliin 7y, G 7 ARG, XTI TRP BUCH L,
SEA MR T ARG, R TRP BRI WSh&ss . EXSNR 505 H, RERAN[22]%F 5 TR
Sy B A E A TRP Bg2m, NS 5 B A Al TRP A B3 IR m gz, H i f 4l et
4k TFP B .

R SRR S K, A G 5B R ad AHOCE SO s . BORRACRA  in) d J
R DT AT TR FE, AEXFEE 2 ML i s mm 77 T, =5 2200 Ry &R BN 2= 24 A eAs
LRL BUETARBESE T TR, AE A KR 70 BIF U0 A2 A2 5F 3R H A AT 78 1k 0 A Bk AT A S ARl b i)
SEBIRTTT, TE R SEUERE FU D, B AR IS0 O B R B 18 24 Al A B3 A 7 S i, AU,
A TRAE T B SR D SR P SIS i 0o 25 2 Al 4 S 30 A 7 FR ) 5 i B AL o

3. EROthSMRRR

RS B, SERARERET BB A “FRT, BHTARETEAR, A EERBA
JITARRERI R 73 o AU T A IR IKF, S8 e 7 Al i S e . O PR A5 IR 30 ™ H
(RIS o X 24 S PRR PRI T S T 5, MO AR 77 VI B R 2 8 P PR A A o ) S T I o
BUR M HE IO, H BRI A B X 20 S A T IR, HRZI AR 1 R 25 Al 0 A 5 Wi s ) 737
1, TR A b R B s WP S BEAR SN, AT RS MR A ) 2 B A R T By, 4R
BT U BE H: oy B R IR SR BES 5 v I 24 Al f) 4 B R A

MR — 75 T 5 SR A R SR 782 i F) 24 it 2R a2 L )T 303 10 St 26 R 7 47 ) 24
AN S QHT 2o 70 24 B R AT FEANI PR B vh #8 TRT 24 241 22, F A RN 5 KU KR BRI,
FF BLAE BRI AR St 2 T, 17 1 24 B AP A B A ST RIMIE 5 55 [ 45 [ A Ll th Ak T kT
[23]. il ERIWBOR L e » AT FR 24 b (0 A% KR FEAIG, 3 305 HR O A% 28 (1 R i R i
RS FEAR[9]. DRIBLTE 1R B 24 A Ml BE 75 £ 7 BRI PR R, IO ) S it 30 156 74307 ) 24700 55 2245 A JE A
AR, ORI (0 Aol DR A 1 G 25 ORI, T IX i ZESR B AR KT, IR AR N o BRAE R EXT
Al 4 BER A R I TCR ], IR AN @ E R A R B B E IR, ek, SRR
B H2: A BRI BURIE R A A N A BN R iy e R A A

3T T R ABR 15 24 Ak N ) B2 AR R AARA M m DL BT AN 5 T AT 73 #T o 1 5
QUBT 25 W AIFAE— B, B 1/ ERE VIS, EFE S, ST B GL, MHReE
WEFEN RAEAE B A& = A BEAK T, et 7 b AT AR R o Fek, BRI R IR B T
25 A, R4 T ANE A ], Al AR AR T S B 005 1 25 T I A R A A A DT T
BEAT MRS B, SRR AR . R E B R E R R BNRIE . A7 B, M55, MBS R,
R 2 N ISR R, TS s e 2R A R . ST Bk b, RIMBTTUf S H3: i &
RIGBEHGE I A2 B A N T AR R R B AR
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4. SCHERASE
4.1. K

411 HEREZESHELE

AR SCHIF 7 BB SRR T B [ 2% e 30 PE(CSMAR) AT Wind 38 e, 13 VS B S AR bR 3t Sk Vi T
B R 24 R Y o i 5 2014~2022 FEFRE A BT I EE 2 AE AT I = A AT A AR TR AR
¥ 2018~2022 EAE NBUR it IS, 2014~2017 SERBUORRTRA, LA TSR . BORATE & 1024
it 2 BRI AN AL, DR A A 2 A A P S A R 2 B S A AR ER AL, R 2 1 AR xR
H.

EHAR AT, 2% A RISCER24], AEMGEEEE MR AR 1) HIBRA R b4 KT LA
AR 2) BIRAEFEAIAR S ST, *ST 8L PT MIFEA; 3) SR CHEEUR SR IIFEA; 4) XS &k
ITHA S L% AR I . 4 FREE S, mA1F3) 251 ZKAl3t 1631 KFEA%HE, Hriabi
LI Z5FILE Y] ) 1071 %, BB 24 1) 560 %

412 BEGESTEENX

AL R WU 2 412 (difference-in-differences, DID)Z 825 B SR TSR 10 St o) 15 24 Al 4 B K A
RIS, AR R,

TFP, = £, + Streat;, x post, + g,control,, + g + 7, + &, 1

K g, NEEEI,  treat NEUR 4B E,  post, ABURR [HEVE R . control, A4k
RS AR R, AR E RN,y AR E] ] 5 RN, g & BEMLIR 22 0

WA . PWHBETEANMIMEERAEETFR, , AMEH LP HlE Al 2B g =&
(TFP_LP), LA OP yEMIS i) 4 B3R A2 7 4 (TFP_OP) AR f L+ 8

RSB treat, x post, 32 HLIR AL MIMR S B, treat NECHE ML, FTX A0S
Z R ERWBOR A, IARER 1, EHIHBER 0;  post, NEUHRN [ EMIALE, 2014~2017
ERUECN 0, 2018~2022 “FHUE N 1.

el A B AR A SCHEAR A BEAE X Ak A R AP R, ASCIE R B I B ia
,OFERE QMH. B, B KER, B I R IE pishl A, A i B @ iEvE W
* 1.

AR it — DR B R B R 24 A b A B AR P E s AL, AR SCHE SCHRATTE S AN R
W T AL EAE TR I BEARE AP AR

Table 1. Variable definition
F1 BTEENE

AR Y iR A AT
‘ TFP_LP LP &I 4l TFP
W R A & oS e
TFP_OP OP iLIHE 4k TFP
fil R treat x post BRI B 26F treat x post
R 25 AR A 1
fares 4 § ] AR -E-
BRI H R AR & treat / LR O

2014~2017 EHUE R 0

BRI [A] SR U AR 2 post 2018~2022 EHUE Y 1

~
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Size PR A L T 7= 0
TobinQ FEE QH T AR/ 7= o AR
Lev B AR BRI
Pl AF o NS
Roa B A A R LE e
Growth BRI R ZHAE NG AT E IR
Cash E 4 GBI AR U EN N
RD_1 WERIN 1 R SCH A T +1 B 5
AR B RD_2 RN 2 R S H AR e B
Salary NIIGEAR RILEIR T R%
4.2. EHEEYT

A8 30(1) O 22 3 B EAT [ H, 36 2 Y04 T RDASE R . ()5 & A M H AR &, 2 |
T 2508 0.1584, HAE 1%M/KF FRE, FREMAHN R? N 0.178; HR)FIFINALERIAZ RS, 2CH
T 2B IE, (HEUMER/N N 0.1311, 57E 1%HIKF LR, WEERAN RN 0.413, RIATE
TN bR #2855 A PR R R 3N . FORSE R, 7 BRI (1 Sl i 50 B 3 3 = 1 R 24
WA B R A =3, B0NE T A SCHEH AR AR 15 H.

R BN A A A P AR I T T RERT B 25 S AR, KRR AR B O OP VI B ) A L
AR (TFP_OP)FEHEAT [B1H,  [AlA45 5 0% 2 55(3). (4)51). S3EHERIALE AL, LA TFP_OP fE Atk
fRR AR, KHIARBMTTR . BE KN E IR R A SR, RO T AR 4 R A —
5E MR o

Table 2. Regression results

2. EFALERE

(1) (2 3 4

TFP_LP TFP_LP TFP_OP TFP_OP

treat x post 0.1584% 0.1311%%* 0.1571%%* 0.1326%%*
(0.0549) (0.0425) (0.0506) (0.0378)

Roa 0.0143%** 0.0136%**
(0.0027) (0.0026)

Lev 0.0016 0.0022%*
(0.0011) (0.0010)

Size 0.3856%** 0.4206%**
(0.0464) (0.0438)
Growth 0.0000%* 0.0000
(0.0000) (0.0000)

Cash 0.0018%** 0.0020%**
(0.0005) (0.0004)
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gk
TobinQ 0.0269%** 0.0211%*
(0.0090) (0.0088)
_cons 11.6248%** 3.0128%** 14.2661*** 4.8965%**
(0.0391) (1.0272) (0.0376) (0.9673)
N 1631 1631 1631 1631
R 0.183 0.418 0.240 0.485
adj. R? 0.178 0.413 0.235 0.480
F 16.3564 65.4422 20.0438 143.0211

FE: wwx| *xERARIET D <001, p<0.055 p<0.l.

43 R
431 FTHEHHRE

SPAT B A P OUSE 22 0 A TR 23T AL RO RT3 AR A o AN SCS 5 SRR A [25] s, R (2) i A
BAT AT

T T
TFP =+ Y. B (treat, xT;* )+ " B (treat; x T ) + dcontroly + s, + 7, + & )
s=1 s=1
B 12l TARRIR AT A E . WA CUE B, Ay SR BUR AR SE e AT P4, AP 5% A

MERIREERT 0, WHNFATRA MR, W] T Al AR AR5 L AR
BTG 2447 (2018) Je 2 J5 (O DU4E, AEFRE L5 01 HRAEL 03 57089 535 52 T 0, R BOH AL S 7
TAT BRI,

F———————

T

/\

°T o

Treatment Effect

9

1
b—————@&—————1
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Figure 1. Parallel trend test
Bl 1 FATHEBRNE

4.32. ZEFIELE
N Y GG (1] U1 45 SRR 15 52 B 38 A e A BE AL R 2 (52, A 95 73 e e R ) Ak B LR A
SRR AN 8] PR 77 ACHEAT 2 AR
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B, BHAEA. EREAMEEL, AWEBAREAR PRI IIBCMAE D DAL B, I BOE EA1 32 2
TR BRI R, AR NIE s 4, 5P 2018 4 9 BUA i I i, BT A s LI 3647 [0 5
Hi T AL B BEHLAE B s DRI 5 L IAS S 0 e A ™ A i 2 i bt B R LA X 500 ¢,
IR A R M L BIABAETHES p EREHER. SR LE 2, LHBABNANTHESE A
£ 0 Mfi, MIAZ HIA) A SHE 0.1311 ¥ A/ MERIX IR, RE 21 p EALT 0.1 BIKF2 b, 2R

Density
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Figure 2. Density plot of coefficient estimates and P-values
E 2. R¥EIHES P EREERE

HIR, BRI (A B R WBUR (K B R AR I A) 2018 4F,  [RIL T 2018 4F 2 R AN & A7 7R L
SERUSE o ASFR 2B BRI 252 IR AT 1. 20 34F, BB MIBCHE & A 18] Ay 2017 4 (Forward 1).
2016 ¥ (Forward 2). 2015 4F(Forward 3). 4373 A R #4 FRTIB0SK i AR I i K B 28 L IGUBEAT 1R S, [ U1 285
W72 30 WNERPATLIES], =AM REIIARE (p EHAT 0.1), 95%MEEXFEMEE 0, R
RIEAEBUH RN, PR T 45 AR fE bk

Table 3. Time placebo test results
= 3. MEREFIRIEER

treat x post Coefficient Std. err. z p>z| [95% conf. interval]

Forward 1 —0.0434743 0.0344565 -1.26 0.207 —0.1110078 0.0240593

Forward 2 —0.0336602 0.0348329 -0.97 0.334 —-0.1019314 0.0346111

Forward 3 —0.0047757 0.0440467 -0.11 0.914 —0.0911056 0.0815543
4.4. HLHIH

FERTSCHI T, FRATCZRBAIE 1 BRI B A S SC BE A6 3 e BR 2 A b i e R A 7 o, 4%
=

TR AT S A ] A

B R R AR T B2 24 A b 4 3 7 A 2R

4]
ERAT A7 BT RIS
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IINT s A SCAR ST B R W SR BV B o 4 0 AL R I A RN e Al N D BE AR 2R AR R i 1 R
APRE . RS VT RE[26] MR, 8 TR A P A RO SR WL HEAT SRR 56

4.4.1. BB
HERIWWECE I H S BIBAIAT, —J7 AR AR UG« e as FR i 25 Mk 55 W 51 0 R R,
B 24 Al Y Rz T S T HEAT SE A A AT QU 250 A SO, RG22 14075 ) 245 e Nl B
KIGVEE J5, B 24k an AR R 2 KB T3 0 B A3 AN S Iy BRI by, R EZSRZ AL #075
1l 24 00 ZUE I A7 ) 24 S B AT R — B VR . DR, TR AL R IR B AR S N F A 200 55, R AR SR
WS AT QIR IR R, BN AT 2, #BRR BN KRB ASET AR, KB ISR SR 5T #R %
Wlo BERBAX RER ARG BENRHIEM . 2T B, Ao T PSR Fik
P BEAT SR 55«
TFR, = £, + fitreat; x post, + g,control,, + g + 7, + &, 3
RD, =6, + Gtreat, x post, + 6,control, + 1 + 7, + &, 4)

(B B HT SCAHTHEAT AR AE [N, X AN BGR o 30(4) (5 WA N0l B R A SR (14 52 EL I HEAT [B]
H, ASCAE PR IT SO AR BN BEAT T e 1) bR b 3R BT A BN S O 1 BUa 4, ARD_1
TR, ARMBHIRBNLEX KT 2) FERBRAG TSRS HIE, L RD_2 #/r, RD_2 &
B XREE2TIHIRTTE, 0 T LR BRI SREE, 2% 4 L3R T B RZE R

A FOINER T EAERIREE R FR)FIPREFEAL RN RD_L, L HIRECNIE, HAE 5%
KPR, KU ERIWECERE G TR RHERBNRLEX K. 5 (3)FMEH RD_2 JH R
hE, O RHBONIER 0.9216, HAE 1%H/KF E&E2E ATy 0, R B RIGECKRENS f m kAT A
BNHIRS S o &5 b,y BRI (1 St 6 2 3R o 1 BR 2G4 A RN

Table 4. Mechanism analysis-R&D
= 4. WFITH - EEBRA

1) 2 3)

TFP_LP RD_1 RD_2
treat x post 0.1311* 0.7110™ 0.9216™"
(0.0425) (0.3180) (0.2238)

Roa 0.0143™" 0.0021 -0.0198"
(0.0027) (0.0037) (0.0099)
Lev 0.0016 -0.0204" -0.0145™
(0.0011) (0.0113) (0.0053)

Size 0.3856™" 0.4753 —0.2675
(0.0464) (0.3725) (0.1727)

Growth 0.0000™ 0.0000 0.0001
(0.0000) (0.0000) (0.0000)

Cash 0.0018™" 0.0033 —0.0126
(0.0005) (0.0041) (0.0076)

TobinQ 0.0269™" —0.0787 0.0606"
(0.0090) (0.0734) (0.0343)
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rE, FEE

gk
_cons 3.0128"™ 7.3445 8.6557"
(1.0272) (8.1624) (3.7821)
N 1631 1631 1631
R 0.418 0.185 0.211
adj. R? 0.413 0.178 0.204
F 65.4422 36.0826 9.9038

I3 N R A N e i 4 i A B R AR PR 30X — W AR B E A )2 N H . 1980 4F ) 3 [E
1959~1977 4F 39 MFIEN I TR FE R B, WA R ER S T AT R A5 [28]. WA KE BRI
FARBED . MR RATF K EERIE, SHh KIS AR, XEMEARED HAAMER, W
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Table 5. Mechanism analysis-human capital
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