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UL P, ORI L5 SRR T R W R UG B B D3 Ah AT B AL AR SO A T R B A
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B X8 28 P K I B e SRR U 0 IR AR X RS T B DK T (2005 ) T 2B T A 7R BUR SC
B LTI 7 - BEAS LU R SE R . ™ R RN 2B O A (2000b ) B 5 B, B 45 B BE A 28 9% 1Y K
FEA—E U Barro(1990) AF7EM U TS A

75— J7 T, AR SCHYWFSE AR 5 857 5K 3l i 28 B 35 KA G o Romer (1990) B YK G158 51 A B F 2
75K (variety-expansion ) ) N A= 38 K AR Y H1 | Grossman & Helpman(1991) ,Aghion & Howitt( 1992 ) I
TE 5T 5 BB LAY TR F 5 1 B 3 M B RO 2 BRI M AR HEAE o B N OC T BT 5 4 U K B
FEA 2 WL 5B (2007 ) | 7 SRR R 3B 7S 4 (2009¢ ) | OB AT 3B 7S A (2012) | 7™ R RR A9 A
(2013 ) 45, FETHE (2007 ) K A olb 5 A 7 P QB I 3 55 JE A8 7 1 LT Bl A Az i A B 7K 81 357 HE
2 I A TG S I E E T — [ R&D A BORGHT K DL 8 T KA, ™ AR A

42



Qi %’m {izozlﬂa%swﬁ

FE/NEE(2009¢ ) K BEAFR R AT B4 55 A2 PR EOR 32 0 T8 BB E 2 b, 50T 24 BURR AIIE 2 P I
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1, B 2% 0 IV A G PN A A () R, S AE [T 0 () RO S5 SRR Rl Y o DRI, AR ST DUAS I 45
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PR Y BRIE AL, Ty (i T 5 R B 45 1 58 4 s R O BB S 8 o 20 B ST RE T ABIE A U b
W, S 57 58 B A BRASAERY , LURE AT i e 00 5 e L o L0 MR R UL 45 SR T 2018 4F LIS [ 55 B
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Hamiltonian bR 0K SR fiff 52 8 1) fe D0 A i) 80 ] 45— B 2% 41«
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S8 4w Y B 287 il AR 7R W K — A S G R R b ORAE PR IR A Ry, K e [0,
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v = oglew ([ g (Hap] (4)
St g, () SR B OO SO L= B P RO
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Hor,0 < <1,6, ZBUN B A 7 M 3 BB 5 28 120 J Ol R IR 2 9 18 47, & FH DU ik A=
FEPEBUR S A RME H 0 < <1, 5 €6, FoR SEPRAA 80 A= 7= PE BUR 32, @ «, () & T A4 7
rf ] i BIAL RSB, 35 I8 Grossman & Helpman(1991) Aghion & Howitt(1992) 45 M5 AL #% —
oAt IS 58 4R o B BURE A= 77 S 51 Hb ) 7™ i 09 A 7 R 22 BT Barro (1990) 19 4b
BT, A BOR AR PR S G XA R PR A TRDST A S B2 2 iR 45 6 T A
HAAETE G Y (non-rival) , I HA A — 38 4% $ 187 R BOE 20110 32 H 8 7R A SE iR 55 I JE R A A
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MR It 3E A (free entry ) JE 0 AT(4) 3K, o A f R Ak R 60 28 7= v ] = 5 7 B X BIL S /0 R
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(=) HLE ]
KPP - EEENATES BT H T e (0,1 ] BT j o E = A g, ()
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WG, IR I, AR SCORF b i 8 = S | A BRI A A LB A v G B S A

45



XRHKEBRM BB AL SFR B KAZFEK

R TR, () BORBORLES . OF EL 28Tl v, BLAS 1L ol 2 0 T 98 B0 & R 19 (k) 47l 43
SH AT . FI, AT S % R8T VR R B R . HE — B FREREANSS
B HEAZAT A SR B AT Ml 45 5 0 %0 HE 2 5 2 UG, WL 0 i o 348 R R B BT e S 5 %
FEPR L Y RAT L AT A R @
%, (j) = 2"1() (7)

o,z > 1 WL — YRR T R (RS ) ,n, () D ¢ A5 7 P AR A0 & A B, T 4, () S
Fil j RN 3530 S o th T HLERAE 77 B9 3 ARK S 2 IR 4L A5l j S F I bR IR A R w,/
2 FTRL FRIER Bertrand 4% 35 4 45 HUHLES j 19 2B IS p, () o -

. wl
p.(j) = Koo (8)

How e 72T LR R R E, B 1 <u<zo 455 (8) 3, 17k j 4153 19 B R 22 W7 1)
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m() = (B n(hn) = (B, 9)
,u n
R, 254 (5) 2 AT 430 FF % (o 0 5B T V6 R
wl () = Lo, (D () = S, (10)
M "

T3 A AR SR E AL AR BT T Al A5 B R 5 R 57 S FR AR B[R] 7, , BTl 7 4505 3 (0 B )5
TR (L =77, (j) o ToZEUh B A SO AILAR 38 1T Aol BT A5 B 38 15 5 a2 57 3h T 159 B R — 2L,
FEEET =A% 81 5%, 2 | Blanchard & Wolfers (2000 ) %t K 11 42 55 2 i 15 B (19 72 S, #4515 7
) 5 20 T A9 B T 12 BRAR AL S TH SR B R T L R R EA AR I8 AL )T X R 57 Bl
JIT A5 B8 356 5 Al T A S5 2 KA 24 1) 5 @y, SOk H 28 X IBORE S 8 A S B R 0 o R
{4k, AT 2 W, Barro (1990) ™ BUME AN 75 [ (2013 ) S50 BOUR 3 1 B E S 52 B = H 0 [ 2 L 4], A
SCHTREE INAF A 8 I AN 5 e I, AR ST AN 25 1 IBORT il 5% 285 1 % 2 0 8 55 1) % i, L 5% JRE A5 R
RS ok B 57 SN TUROR, BaRE T 9% — IR PR B O A 39 K B AR AL, Y UE BRI AR R
2 AR SO S 72 LB 7 K - 2 B B K AN 1 F B L S L xR AR B B4 T A A B L T AR
MBI H(2012) (@

(P9) WF & (R&D) #I]

BB AT Ml A 3 1 B KR AR I I ok R IR IE R AL () ,0<A, () <1, H v, (j) & ¢
HAMLEREB T TAT Al j 005 3 BT 47 58 & A 09 SEBR AN (B, AT 7 78 ¢ 8 5k % R SEBR AN (8 v, () 19 TE R
Wy B R S5 h

ro,(j) = (1 =7)7,.(j) +2,() = A,()v,(j) (11)

LTI B R 2R B ATk j R BE = o BRI TS I 2 roo, () REIZSE FHLER R T 147 Mk 40 5

HWBEFEE (1 —7,) a7, () ERILERNEAE S 0, () LA S Q38 P 8 O R BT TER R - A, (/) v, (/)

@ LA E 7= AR T 55 S A ELHL AR A AT il A — Wk (B JIG %8 AR B ) 7 Rk A A 0 A G Sk e UL 0 2 LR i, AT
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@ AR b A A Ml SN P RO L R R 4T A R R T (2014) 45,2006 4F LUK, B T2 R ol BT A5 B BB R T 20%
M NTF BT B KL 12% , Tl Ay B BLF- 2B 2N 15% |, 3 Z B A S0OBL 3 AE 20% 247 o T Fh R 28 0 48 3 5080 T vl
2006—2017 45 357 7] 1 {2 B A1 26 B 880U S A TS BLA 9 5—6 4%, BT L1, BRI 40 & T 314 2% BL RIS (BB 10 1 L B2 e A
Bl BLSRAE 15% —20% o PH U, BER AR o (8 52 5 BE 57 B T 45 15 £is ol JIT 745 T 16 A [l (1) B 3%

@ BUSRAE FLIL AR v 7 AR R 2B N (2012) B g T YR AR T A5 B SR 57 3 T A B S T 2B SR DL KA ol i 45 B SR 45 2 R BL
R R 7E B AT DA 530 A PR B B0 7K P (¥ 25 15 18 4 St Rz A8 280 17 6 A ATt 4 AH DG B S8 15 A TR] — 7 di B
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Z A,

Pl j i se s A W BF A B0 T A RAEA R, () FA ) B 5% dh T R&D I 3, (7] I 32 A
F, () B B B 26 7 Bt VR DA 1 2 G AR S T R, =[G R, () & MR A7 e i B 4% A . PRtk R&D i
T80 B R EEA RN

X G G) = R + FLG) (12)
JEH B Chu et al. (2019) , B3 QUAT MR A, ARTA - 38 B0 o
A G) = RICR () (13)

Hrf o >0 fRERLRIMARHE, Z, RAETTH I BB ARKT o R 270 EH A R, X H—
A1l j BT B 3 0 191 A e R, (13) 23R B Bl G SR R AKCE R W 4 T, BR 2 8 A ik
PRI X
454 (12) 0 (13) LA K R&D sl Fe pe Ak 0] 8 T 45, [ 2 A F,(j) =oR,(j) /(1 -0), H
R&D il 19 2 F5 40 R 25 A
(1 =o)A,(j)v,(j) =R, () (14)
(1) BUN T
AR SR A€ B I8 2 AE W97 3 BT A B A Al B A B ( BRI ) S H (A ) A 3R S
G, g, QP I, B R B2 RN
G, =7(m, +wl) =1, (15)
Hor, [, () dj =, ZHLETRITEANE (oL () dj =1, SB35 3, 100 (15) 2 i 58 =A% 5 d (9)
HOA(10) AT . FEE G, BLR 7, B 28 5% vh 1) 22 W BE £ 7K 7 . ©) IBURF A 19153 24 3R 3% I i
IS AR Y BRI R 22 B R 2B K 7, 5 Barro (1990) ™ R RS 3K [ (2013) 4§
JIT Al DL T A — 2

T ALK R

FEIX — T R 3 T 257 00 50 e PR A, UE W 22 T e 2% 2 B R 30) M — ) 1 1087 198 I B A, T 3F
WA B A 1Y K A A2 PRI AN o JF H, i (9) ORI, & A A7l 7 4005 3 7Y B Biy
2B AR A B ar, () =m0 UG, 1E— 20 2 IR 22 L SCRIR ( Cozzi et al. ,2007) , AR SCHE A3 5 4%}
PREGZE SR8, B0 0, () =0, R, (j) =R, ,A,(j) =, %o

(—) P4 K A2

LTI SR BOR K Z, A LR E X

Z, = exp(J; n,(j)djlnz) = exp(L’)\Ldblnz) (16)

Horp, (16) X 28 A5k A T RECE A, (16) 278 47 P9 01 [) I X 16F 8] ¢ oK 52, AT AR B 4
ARAF IR

z, |

7 = A,Inz (17)

t

Hor A, = R, /Z, JE X PRI B Q1T I 3

@ % B E T LB A3 0 HLBE ALV (scale effect) , 25 I Segerstrom (1998)
@ FEY AR h B 5 LA A A BIE R IV IR U S TR LA S
@ M5 AR A R AR SR BRSPS BT AR BB SR X 8 A 5K I BOBCATE P PR L
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Fioh K (7) A (16) KATA (4) AT 15

v o= (o) e (18)

SR AR E R e
AT 1 25 E BT S BEBE A CRBL 5K ) S8 50, )G A 28 0 4 Ik BR 38 e — 2 0 110 1 A 1
J# 1% (balanced growth path, BGP) . 7EM-V-#r i K 842 (BGP) b, Fr A7 28 1 DL E (7T BE M%) 1 3
RIK,
TER PR WL DA SE ) TAE R SC WP1473 [l s A @
a1 UL, kTR T B R RR sh A BR AR, F 7 1Y K AR (BGP) b Y K BE K 2% ¢, FlfR 487
iy, BB R G R R Z,/Z, — B0, TR R (9) 2L (10) 30N (11) 28, Hofth 22 00 8 5t
BRI o, PR W w, MEBE ST MM E o, W2 DAFORSE D /Y 3RS BIE K
(=) BB (2 B KT ) 1 28 55 35 K A0
it 15 (1) 30, 7E A g K e
. (1 -7)m, (1 -7)m,
! r-g+ A p+A
Horb, g 2 (17) R MARRSHAR LR B A5k A (3) L, A, K (19) KACA(13) 0]
RS BB LT =

(19)

1 - 1 -
PR 2L T)m—p=§Dl/l(1—0')(1—7)(1—;)—p (20)

VA

Hr y=[1/(1-p) VPP epp s = Ay (9) 3, (10) A (18) K715 . A
W S0 I BR B E A A R IE M KR, B4, R S i AR Rk

gZAlnz:lnz[golp(l—0')(1—7')(]—i)—p] (21)
m(21) XWX 7 kKT, 0145
%=€01nz(1—%)(1—0’)(11fﬁ)m§%7‘%*(1€ﬁ1%7—1) (22)

1 (22) AT, BT AR BEBE 3 (2 WBE S ) A2 76— A B ¢ =B, 45 Y = < B i, 22 B £ K
For i BT R R A R R AR g Y > B, BB UKOE ¢ 1 T R R S R
s

PRI, AR SCA i A 2

AR 2 A RAGFR S F RSP 2 g B TR BB A CRBL K ) v W2 7° =8,

UERA - | (22) X 7 A3k .

AR 2 B 38 5 e BB ) ZE AL TR BB R (R MBI ) r MR KE s AW
JTRMVER o B 58, AR BB R (2 WBL 71 /K F ) B 48 {75 UM 32 A6 ™ i i o b B AT
PET T IR A A P TR A I BB o 22 0 2R 7R vk BURF S 6 A AR, @R T
B 7= SR E A 2 BRI T A R, 2 AR TR A MRS LK & g,
I — 5 T, B g B Al BT AR BB A (W B 7 K ) BEAR T AL AR 7 2B W TR ) B S A (R s

2 L R ik www. erj. cn, [,

o =
@ XA (18) b= iy, SRR BIAR ¢ B EAR SR LA B,
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A5 T BT A SRR O 3K HI 55 T il X B R O B L TR 2 B R B, TR, 3 — 2B AR
TR IR A MRS ARTFHIRR g0 &2 G BBLR BN 7° = B I, LI PRl 7 18] /9 11 H
BRSP4, TR R AL T AR A 22 B 3 1R, 31X 5 ST A — L8 3198 SCHK A9 25 R — 2, 10 Barro (1990) (Ho
& Wang(2005) % [Ht, fir il 2 H 2 0 BOR A 78 02 8 1 e R R 22 5 404 1, 22 B b A0 25 LB 97 7K
RSN FuNiae

7S IR I AR I ) 7 R A AR

HR Al Peretto (1998 ) AT 58 AR, A7F A W8 BUAM U 2 B T T 98 4 60 3 il DA T 52 i) 28 355 49 1 Y
AN TR o AS/INTORE AR SR DU B0 S Al A vh g | A I RN W R 2 45 R LB (K S DL R T
A 77 B AR A 2R MO0 o AR BT R AR Y B RS B I Bl B S e Y B S T
St PG, B TR AR A BRI ABUE 45 2R B ST S R M

BB X A& B R, FIE GE TE B A F, SEHE B WF R A LE 00 s, Jep 0 <s <10 R4,
R&D FRITH A i A SR AE Dy

(1 —=0)Ap, = (1 -s)R, (23)
JF H ,R&D £l 1) % 10 8 F1) 3 45 440
1 -5 Z,
v, — (24)
1 -0 ¢
& B}, BOR AR N B T5E 29 TR H
G, +s(R, +F) =G, +—R =ry, (25)
1 -0

H ST AR 2 TR AT R RO 5 AR (BRAWT & AN AD B ) 2R 7 PR BURF S G, WF AN 3R s
FBER CEMBL UK ) 7 Z [ AU
FERE (7) 301 (25) AUA (4) 30, AT 45

v = pogle6) (26)
e AR B4 (19) AUA (24) 2, JF RS2 (9) UF1 (10) AT 45
- (1 - l-rp-12% _
A= (1 a)gol_s v 7 p (27)
I, B S AR L0
_ _ 1 —rpu-19
g—x\lnz-lnz[(l_a-)goli_ZlU‘TZ_p] (28)

o T HRAL (25) AH(26) A E] y, K TR SEUA K BRI AR K Z, 09 R i, #4515 (28)
g F 7 8s SRT, JoRSRAG A0 (22) 3R — B 3 B0 M 3R 4 IR 2 WL B SR 7K P 7 RITBIE 2 4b
MR s MRS TR BEL FAY T o (R, AR A 22 5532 1 b 0 iR AT /2 PR 20 B, TS A — L85
TR ] A AR T A T R A B RS RO HE R

% HoA 2608, EUBL S OKF 7 89 B0 — D7 T e 2 T BORF Y A2 M S T 4R e L &
WA BEA S TRV 5 1 BT B AR ANAR S OR BE AP 35 55 — I T, S 0 1 B B 7K 1 R AR 1 0 1)
PR e, e Al Z D B A A TR T BB R R AR S R BB R TR 725 A A
U S I s P 58 R 2 [ A A7 A — R A A 2 2 B R AR ) 2 B B KT

@ RO AT ST Bl B R RO AE T (19) U BB B RN o, 5T ABLBLAR 7 B9 B SCHE 1o
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[, 285 08 FoAth 2 1 I 2 ARG 23R s 1) b THBRAR T Ak RO R A, $2 T T B A & AR 1) 1)
BT, T B T RS R R ) — L A E BSOS R B B R AN R s 1 T
BT BOM A 77 1 32 B 23 8] SR 4 R ] TR R AR R T BT T R AR
BRI F P, B AN R s FE7E AR KA S 2 T 0 KR K, AN B R ekl & .

R T 38 TR B S A DL 3B A A I T G AR R R (R A 7 OGS A 7
oo b ) MR A B T AR R . TR IR AR L R BEA R, 57y, DU — R K R,
ASCAR B K 8 AFE GDP iy 7 FLEDIF & 55 R, /y, =60(s) ,0 <6(s) <1 H 6(0) >0,6'(s) =0,
AR R BRI R, /y, RN B B IE BT A 2 AR s AATAR B (25) 20, A 7= Pk U 32
WAEE T N Gy, =7 —50(s) /(1 —a) >0, BE(26) AT 40

v () ) )
#(29) A (28) A 15
g=1nz[<1—a)gozlljjfl‘-’ﬁ(r—l‘_*'Ua<s>)'%—p] (30)

Hoh, =T/ -8 7" (1 -1/,

1 (30) AW [a] g X 7 5K, W] 45

£ s = - sO(s
(- a0) (BT PO G

i (31) AT, B 6K 7 A7 AE— B 75 =B + (1 -B)s6(s)/(1 —o)  flifF Y 7 <7¢
B, R BT 7 19 LR 3R R AR S E AR R g WY 7 > % W, 2B 5K 7 (4 1 T D AR
BASHARMEL X g, FH,BH 7 >B.

P A R 3

A 3 - A T ABIE R I BRI B 7 R AR v A R AR AR A B AR 2D R g B BT A BB A (R LB

GOKF) 78 L 7 =B+ (1-B)——0(s)  H.w* >B.

WERT PR UE ] UL 22 BRI ) T AR 830 WP1473 [ 5% B,

A 3 Ul TR 5 1A & I RN I B4 R AR TR v SBRC RS A4 AR 5 3 5 R T A5 BB ROk S i AR
PP R S UGS Aol B A9F 4 00D DA A5 75 25 LB 7 7K F- (BT A9 BB 3 ) XA S 22 e Y K R A7 7
8 U BT o (R AR T il 2, 76 5 LI A I S0 U 1) 37 JR ASE R i | SBORE AN 328 0 LA 7
OIS LG AL R AN LB, TR, e i LB S KT 7 SR BRI s B BRI
HL™ R AT v i i (0 P A5 50 B0 3 LG R Al A6 7Y v ) i I 3 3 B o

J35h, (30) P R I X s S, Al A%

£

[ (U TC I S JUWE XV 81— ,
as_l (1 -3)? ¢ (T 1—0-9(8)) (T 1—0'9(8) 1—31—0'(6(s>+30(5)))]

& =] (1 - 0)et

(32)

H1(32) X5 M, ag/9s BIFF 5 % ki PR T 0 (s) 1 R BT 20 LA 56 19 2 ORI, 75 22001
W FEA/NT RS 0 (s ) BUR B 1% DU HEAT BOE 70 Fr , TS 7E B B AG i rp FRATTRE T 0 (s) I 2
iR BOE X HEAT BB . B, 35 6(s) =0 %,

% _ [ el —0) —r>§,~g(7 —59)'%_1(7 B0 1380 )]
as (1 -s)? 1 -0 1-Bl-0 1-B1-0
(33)
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i (33) ST A AT BRI F BRI « fe it ¢ =B LT =Bl 0.1 g

M s < B R AR s () EIHRHR SRS R AL R g5 102 s > s* B, WA AN R s /9 T+
86 )

FIGEA H A g WM MR 20 <p <3 By s <r e fontm
g .ab \/L 0 .80 S ;g B ;g
e (0,1l 2 <pet Ml <r < B e (0,1) . T B
IO T8 2 8 AT 2 W 5K F O

LA 1 4

I 4 A AT I 5 RO v 5 F R 0 0, A A B A BRI 2 % g
B SR ¢ il v = LB (L= )T 26

0(1-28)

HEHT: EAE W] LS & PR R 5T ) AR 3¢ WP1473 fff 5% C,

FEAH T AL BB A A 4 EQE T A /NS JF 3k ) — f 1k 22 8 B, B 45 o BT A9 BEBL R -,
KM s (14 R R AR BB B T B A A AR A BRI ) R R A A A 1 1A Al R AR
A& Prm A S BRI % (0t @ 0 R AN R st &5 8% A P bE A 36 S St R A £

SEA B0 £ A 23 ], DA BELAS B8 R R k20 o TR, B R A I 3R s £ AE S — B R K OF
s UM KRR R B e P K A BB R AU 2R s AU RS R S, BIF R AN 3O BT 5 v e A, B
AT 2 Wk SRR TR SR 1 152 31 B2 25 45 25 BB S BIF & 5 355 B SO ) B S 19 O

+ | BRI E

R TR X B ST I B R B R R AT S 0K o B B AR AL, L s B O A A s e 9
BRI 25 38 o AR SO B9 2 808 ol T 2007 4F55 1 R & 2016 AR5 4 IR E R
P, QH v 28 S g N VBRI R R SR TR, O A AR DGR R IR T b 2 W e T B IR S T AR e
TR P o AR Al A5 7 5 A D R oy R B B R A E TR A IR S BULS 1p.Bazaps Ao, 7,5, 60
DA 0(s) AH 2 B0 Ui

(—) B i BOR T 5 22 B UK T

FEAR/INAT F B SRS BT AN 18 B TF A 0 BSR4 i A F D I 558 s R 2% 3 BE 0 (s) 3
N ENSE . R4, BBURN BB 295 (25) 0T A, BUR AU — A~ BOR T H B AE 7= M B0 3
G, BUH T BLER ¢, o 3 2xiliad (25) 30— — X, BUM TR Il Sr s B G, B oro PR, 7E 45 E 2
BIE R AN R s FER SR B 6(s) BRI T, AS/N 1K BT AR B3 7 (2 WBE 67K 1) VB S BURF ME — 1)
BOR T H BRI BEIE & v ) B 00 et 22 W K ST o 2658 () AN v, DUDKE 3 — 25 v 1R
Ve, 25 88 72 LB BRI & I W 2R (4 Fee L BUR 41 4

1. e S RO

R A8 Sk FP A R DL IR, 40 7™ R RN 2 X A (2009b) , UL B p B 0,02, 1 (15) X AT
LTS BEBL A 7 R BB ATE R B L, B R S K Ll ROREAS NS 24 0. 179

© MB=172 N REHERIELZE ¢ 76 sominl (1 o) 7/0,1 ] 0¥ KBV e I, 2 Ay 5 [F)RE BT 35 08 ATF 26 U S0 I D 1B 368 40K it
T LSBT A 5 5 BUBCECR , (IS IE T A S BORME I T 475K , A=A SO 1B A9

@ i T BB 0 eI AR DA 2007 SEF IR 80T IR A S S B 38 B ) A i AR e il 8 28 155 4G A i A1 3 ol o R4 X 8 BF
IBAT L PR A St I AR AR DX ] o A6 7 A A o

®  ERGEI R Z Y sh A D AU AR RO (E PR N DS SR AR AR Y, EL S A, T L, R SO A (Y O R4
JiE ot
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SRR N5 55 B g B A 1, OB i S AR 22 S R R D O Bl AR S N SE PR GDP 3 K
o ARSCH 241 GDP 5] Ho S R o 41 R 28 55 15 3 108G 3, AR5 P L, B4 ¢ =0.092, 2L
Caballero & Jaffe (1993)  Acemoglu & Akcigit(2012) FIBFFT ISR , 38 [ 4558 11 S 4 1) 15 4 55 K R AE
4% —33% Z [u] o |1 T [E Y 1) M B K R B = A DG H s, 25 R 3 H T [ A A R BRI K g
55 T 6 [, HORch [ 4 4k 2 007 2 0 8 M B KR R i & A =0.012, fE (17) X 1R,
z=exp(g/A) , BT LhAE— W RHN K i AL &% BT B (9 52 TH IR B 2 = 2136, 1A (10) K, w,l, =y, /u=
w=y,/Cwl,) LR, LR AP IR BE O 55 S ICA & LA IR, REAS DR P 55 S ICA i LR 0. 476,
1 o BEIBC 2. 103, RIAILAS (Fp 1) 72 ) X8 321 B BOAS Y6 i 79 1 B 54 110. 3% , {H Liu & Ma(2017)
BET 2000 4EF1 2007 4 [ 5 e it Ry A Tl A 7 AR i A EHE B R U D B 0 A W R RS, HL
1E 2007 4E V-2 i K2 10% —20% Z 8] o HER G 7% 8957 SO & L5 77 il i A 19 SEETE 48
ARSI AE L R ORGP 5R B w = 1.5, ROALAS Ui A0 0R B 50% o REAS IXTA) Y, [ R B 55 4 Jy PR S AOF
RPN 50% BLHTINER , HARMER ML TS BLE 25% , @ B BRI 3 B2 R 15% |, HhE &
MG FE R AE 22. 5% —37. 5% Z ], A SCHCIE 2 AW 232 0y s = 0. 28, BRI A& b Wi 28 0y 28% i A= 7
PR 32 A M B 2 B R SRR ME AR B € L 0.92, 534h, 2% Chu et al. (2019) ,R&D
it o 0.5, fJm, P RIS CDP 4R B EE nl IR FEAR NI WE R R R, /y, =60(s) =
0.012, FRI6A7 (13) 2. (29) A1 (30) 2, 745 ¢ =0. 183,8=0. 072, £5 |-, Hef: 0B B 2 JOM HE 45
Rk 2,

* 2 FERA S B R

p B z o A @ T s & o 0(s) 7¢ gopt

0.02 0.072 | 2136 1.5 0.012 | 0.183 | 0.179 | 0.28 0.92 0.5 0.012 | 0.078 | 0.109

TEigopt 1 =7 =8+(1-B)s0(s)/(1 - o) RN RMEBELFHER,

M2 R R RE ST o FIHLER A T 32 T = (M BUEKE , B A A A & B8 70 B85 (AR T35
E 5 UL @ >4 MEBUE) A, — BF & B, B AL i 5 i 42 7 D a9 (2 =2136) , /i 7
{14 BUAE R R0, A5 A DX ) P bl A Al R 2 8 % 348 K S5 110 BT A5 BB 36 (2 B 7 /K ) ol 7. 8% o T 3
2 > o U BH T A R TR I ) VAR s = WSS T A AU RE O R R TR A v K . A
H AT 25 A 5 0 Hofh 2508, BT 5 T A5 24 22 W BE S K- I 17.9% [ 2 7. 8% B, Fa S & B K R
SR B 10. 9% FHASREA XTI 9. 2% MRS K BRI L7 A E M. TEEENE, U
A3 E BIF & BE AT R A, 24 8 22 0% IR AR BN &, AH W O BIF & 5 AT & BE ) ¥ A R L R,
HRYE 2 S BOR e , TEREAS DX [E] P, 222 0B B K S R AR 1 A 2 s MR TR S & ph i K %R 0. 17
A 53 s AR AR — A MR 1 PR

BT 3R 2 MIMESBUE , 4 B BT Z 5 B Y JoA 45 18 , A SCRT DL s 22 0B 51 K F SRS 4
DRGSR R HAR LK 2,

W 2 FroR, B8 BB B 22 WUBL G 7K - X B 45 0 5 188 KRG 52 i 2 81 U B Y, LUK 3 R
B¢ SR T 35 IO 3 Y BB DL R A A% A R&D 4 B 1, B2 1 BT A 7, DA T A kK 0 48 0% 1
K B Y 1 BE AN BB I K, B BURE IR RE 75 22 $ A 70 J2 09 A 7= 2 e 1 R 2 7= il 1 A 7
11T A 7= R S H AR B AT Rl 9E , — LU I B A K O B A, 2 il R 7 S S
WA IR H RATF R IR

2. HAERAS 5 HURAE T

R TR DA A i 2 SR AR T R AR /NS XS TR 9 2 50 4L A AT BUE AL, I LA R R
RSB, S5 Rk 3 R,
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0 20 40 60 80 100
FHEBET (%)

2 EUBHKTE 7(%) 5REAY GDP LERIEE

*3 ERSHRES R BASSN

ZH P B z I A ¢ s ¢ o 7

(1) 0.02 | 0.166 | 2136 1.5 0.012 | 0.100 | 0.28 | 0.92 | 0.02 | 0.169
(2) 0.02 | 0.049 | 2136 1.5 0.012 | 0.180 | 0.28 0.8 0.5 0.055
(3) 0.02 | 0.028 | 2136 1.5 0.012 | 0.183 | 0.25 | 0.92 0.5 0.034
(4) 0.05 | 0.017 | 2136 1.5 0.012 | 0.334 | 0.28 | 0.92 0.5 0.024
(5) 0.02 | 0.009 | 2136 1.2 | 0.012 | 0.350 | 0.28 | 0.92 0.5 0.015
(6) 0.02 | 0.011 | 2136 2.1 0.012 | 0.109 | 0.28 | 0.92 0.5 0.017
(7) 0.02 | 0.156 | 26.73 1.5 0.028 | 0.300 | 0.28 | 0.92 0.5 0.161

S5 E Y ETI AR BB 7 =0. 179 FIWF AN AE 0(s) =0.012, K 3 B RS A E (1) F
T AR & s 1 9PE o =0. 025414 (2) MIAR 95 BR i — A1 7K 42 (2008 ) A% 28 Fl ok (2015 ) Y
D, 2552 o P o A TERLBUR A= 7 S, B € = 0. 85 45 (3) 25 %8 1 BAIR A F & b I 3 s =
0.25; 204 (4) MEL T T m iy EWMEILAR p =0.05; 205 (5) F1(6) W 435 % % T H T Liu & Ma
(2017) Lk Je 55 s A 7 EE B P A & R OR AP o B Bl w = 1.2 il =2, 15415 (7) 58 T 3 & i A8
M IZ A =0.028,

ZEA UL E S BORAE S S RT N, > 0 AR A 28 U K 08 B B AL Y R W B A K S AE 1. 5% —
16.9% Z [}, 1 f (&1 1 W] 61,2018 AR b, 38 [ A9 SR BE R AR TE 18 % Ao A7 AIEAW , B b 2 3o A6 75 4
R AR 2 WL 7 7K, — a2 B 055 T e s K i K 08 1 D R I, 2018 4 2 A HUT A KA
“ VR R 2R H AR A IE AR

(=) 5 WA A7 7K S R & 40 I 38 1) e IO 4

FEARNAT KGRV R AN 3R s R0 X L A RS R 6 () B AR AR By, DT ER B A 9 2 R
(25) AT, g Sy, A A & 9 R, BOM T B8 25 WBL UK (TS B3 ) 7 W R ARG 22 s
A= VEBON S G, Z ISR A o PR, 56 T B e AU 28 s FIBIE A 3R B2 0 (s) BRI OC 22, BUR A
WA~ R A I B B0 T AR /N 25 BT IS 28 WUBE 6K SF 7 R & AR R s Yt R 4 & . @

R TR 7R A 57 K ST FURIE &R U R 0 B L BOR 2 A, A /N TR EEXT 0(s) X T s I REUE X

@O AR AR (2010) XN AR P AR FIR D4R 3 ASBLGUE b 0 58 S, AR SCE S 2 WUBL K7 (O BUBL A GDP Y
PO ) g/ F AR B S K P AR DX i) A P T A2 R R 1 A2 B 0 K P 2250 155 T/ AR B GOK S (18% ), IR, * 80t e 91 70 B I BE i
PRI

@ AR FREPEBUN S G, W G B Y TS 2 R S T
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fil s AR ARG, 1 B BEAT I8 oV [, FRATTEE SR AT A 0(s) bR A0 £k 4 2ok B 9 o (9 B8 45 (s, 6
(5)) =(0.25,0.012) ,ff 6(s) 5 M7 1L PFREEARFF — B @ IF H, Fo AKX A 7= M BUR 2 A
BAERPIRE B (ED £ =0.92 1 € =0. 8) 73 5l HEAT BOE AL, LU 525 T RE A7 76 9 B2 R, Hor
RSB AR PEES P =0.02,4=1.5,1 =0.012,0 =0.5, H{EA LA LRI
BSR4, HH LR WUBE B K 1 BIF 0 s 238 A 2 28 B B R i = AR sl PR LT 3

* 4 ERAMAKF(TBMRE)r st RANEER s R R B KA S
£=0.92 £=0.8
75 6(s) & 2 7 X
T¢ ¢ gopt T¢ € gopt
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Aggregate Tax Burden, R&D Subsidies and Innovation-driven

Long-term Economic Growth
Liu Yuelin® and Yang Yibai”
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Summary: Since China stepped into the era of new normal and the trade disputes between China and the United States
have intensified, the importance of technological innovations has been deeply recognized by the public and policymakers.
Fiscal policy providing tax incentives and subsidies for R&D-intensive firms is able to facilitate the progress of innovations
and the long-run economic growth. However, the government needs to finance its expenditures on productive public goods,
for example, infrastructures, via taxes. Therefore, a natural tradeoff appears between R&D facilitation and productive
government spending based on the tax burden adjustment. Given that the current aggregate tax burden in China is around
18% , the State Council of China has determined to promote the tax and fees reduction policy since the beginning of 2018.
Relying on explicit solutions to the theoretical models, this paper demonstrated the interactions among productive
government spending, innovations and tax burden. Moreover, based on the model calibration and empirical analysis, we try
to find out the optimal tax burden and R&D subsidy policy that maximizes the steady-state economic growth rate in China.
Thus, this paper contributes to understanding the growth effects of and provides ground for the recent tax and fees reduction
policy.

Specifically, this paper developed an innovation-based growth framework by introducing productive government
spending and aggregate tax burden into the quality-ladder model. In this model, R&D firms create a ( more advanced) new
patent to improve the quality of their products ( machines). Machines are intermediates in the production of final goods,
and only the newest patent holder could produce them and thus enjoys the monopolistic profit. This is the fundamental
incentive for R&D investment and technological innovations, which is also the source of the long-run economic growth.
However, since the government spending in the model is productive, R&D-promoting tax incentives and subsidies will
reduce the room of productive public goods and hinder economic growth.

According to the theoretical model, the aggregate tax burden generates an inverted-U shaped effect on the long-term
growth. That is, if the aggregate tax burden is higher (lower) than a threshold, an increase in the aggregate tax burden will
reduce (boost) the steady-state economic growth rate. Meanwhile, the R&D subsidy rate has an inverted-U shaped effect
on the long-term growth as well. Additionally, the optimal R&D subsidy policy and tax policy depend on each other, which
requests the government to balance the policy mix carefully.

Based on the Chinese macroeconomic data during the recent decade, we carefully calibrated the benchmark model.
Given the current R&D subsidy rate and R&D intensity, the optimal aggregate tax burden in China is no more than 16.9% ,
and a one percentage point reduction in the aggregate tax rate will raise the long-term growth rate of real GDP per capita by
0. 17 percentage points. If the government is allowed to coordinate the aggregate tax burden and the R&D subsidy rate,
according to the numerical simulation with respect to the policy mix, the optimal aggregate tax burden and R&D subsidy rate
are 12.4% —17.8% and 41.5% —-47.9% , respectively. In China, the current aggregate tax rate is around 18% and the
R&D subsidy rate is at the upper limit of 37.5% , so it is appropriate for the State Council to conduct the tax and fees
reduction policy. In particular, the calibrated model parameters show that the R&D efficiency in China is far below that of
the United States. This echoes some empirical literature on the performance of R&D in China and reveals tremendous
potential for the Chinese government to improve higher education and encourage R&D inputs.

The calibrated parameters in the benchmark theoretical model show that the R&D efficiency in China is still
underdeveloped. Along with the enhancement in the basic research and R&D intensity, the R&D efficiency will be
significantly improved. Also, the tax and fees reduction policy will increasingly contribute to the long-term economic
growth. Thus, the benchmark quantitative results obtained from this paper should be taken as the lower bound for the
impact of the tax and fees reduction policy on the long-term economic growth.

Keywords: Productive Government Spending; Tax and Fees Reductions; R&Dj; Quality-ladder Model;
Schumpeterian Growth
JEL Classification: E62; 000; 030
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