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W Ab 2% 18RI BT A A7 £ Ik A1 i, A B ] BE AT £ i DX — 5™ 2 T 3t e A2 i, A SC £ 3% 3 B 2
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BT BT & (Akcigit and Kerr, 2018) X} 3 A5 F 43 45 . AR FH 9% OECD B K 51 FH 2t i & B & FIAE A
o o L ) 2 HR b AR 6% T A Ml RE S Al BB L SRS e R R R R R S SO S A, R AR
3BT . ST LR DR A AT A 8109 B9 R A DX TA] BR ) 72 2002—2008 4F o[BI 45 R A2

FRAE R 3 R 45 BRAEWT - i () A b, B 25 0 vh W% A RH ) 55 2l 728 15 8Ok B R 5, UE A % A
7 Ml P R X A 9 B R o 2 e A0 TR 25 A, 57 2l %5 A A 7 B 2 32 U O S TR 2 A T AR AR T
AR A TR AR ST B S AR B 7, I T AR SCRR A DL (81 5 BRI 5 Mk TR
oK T I [0] i S o 8k
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o W i B AE 5 Patent , & 77 Ml 19 % W R BCEUGY 4015 ¢ AR IS R] S 4F 073 80 25 2000 J5 19 22
t %k, S2 AR A X 9 AR 9% 4 B A A8 ST, [l U A 1 45 43 > ol 1 T R RO o

F SR T 77k FH G TR ) SR A S5 2R o A5 (1) 2 89 1A B ) 39 — R 30 4 35 R
AE I ) A8 38 2 A i, U B g — A 7l 1) e B AR R A g T 2 i s ] 52 B ) U B Y K
R B ST T] R AR XS A 58 4R R 11 38 U A S Sk OE 108 BH R X T AN 9 A R R i ) 7 ol 2 7 B G 1) 1)
[i] 3] 35 45 U Bl e 09 TS, B0 95 3 B AR B 7l b T R BB BOI, TR AR B AR AL AR A T B TR B
F(2) G nyEdl A = 2 5, BUE SR —2, BrLL, 3R S UL A 7l i B & Q8RR 2 4 D5 e 4 5k
J W B U TR A A, LR AR R A ol 2 R W B 57 Sl B A Y

x5 7=l F 25 i B i) #E B
(1) (2)
KL R B AU KA L BRI B
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YRS TH S5 T R R 2 R P A & SR R AT [0 0 o Tl 0 s o) R R ol R [ T S A
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R P TR 0 E R e B o A B2 B Ju et al.(2015) K95 (0 S8 B A3 7l 0 e A 4
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ANTEV PR ST 3% i 2 M B AR e o > 10 STk P o 3 alk P98 45 72l 22 TR B AR B e A A AR
1(Atkeson and Burstein,2008;Bai et al.,2020) .
(B)BAR, BT, 7= i F5 2R BE N A, (o) B )& AR = BRI T -

e2f rafo) = 1
C(1)= A,.(t)e'](f z,(t) ¢ dj) ,e> 1 (6)
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%%%%%0(6)ﬁﬂjﬁﬂf\fli(t)i B 322 H AR AT BB Y e D] b A 2 R X 7 A AR BB R AR
WAL A A(), R T Witk AT BB AR PEB % (Acemoglu et al.,2012) , I A 2 AR AL A 255
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mn 2SR BRI TR AR — AL R 48T L R O BRI & S SR B A A
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v E] TR Cz,) T 2t TR (C) e RACFIE s @B A7 B BE AT 57 3 Sy i 7 1 v
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P T A 77 oMb e T A 1t AR 2 25 S ARG, T LA Al L B S R T B ah € B0 R
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i€ (0, 1), ZEVARM AT 5 b (LIRSS ) 23 el P8 1207 ML W R AR B A B BT LA™l i 44 22 1y
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T 5% i R e [R] 5 5 DN U5 S B SR A ) L, i DA A= 7 R SR 5 4 I Y 2 4 ) 45 SR AR ]

BTHRRMATRBE@) XM E RS, AN (1) =AEBEAZ, B4
Kongsamut et al.(2001) B f 3 B8 i 1 K 1% 42 ( Generalized Balanced Growth Path) .

8545 L SUB B A 20 BT S B A SRR P IR R sh S AL R . 45 IR A R, I
RALZ PR S BN

o

+o 1 o-1 o1
max U =f e’ ln(f c(t) " di) dt, o > 1
(4,0}, 0 0

(€0 )0 K (0),

1
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Fort g (o) J& 77 M i Br e ] o ) o 2, 7 o B 220 00 22 T R . 0 0R 24 T A 20 ) = 30040 i) R K
JATE ¢ 15 20 1498 2 S H ) T R AR 4R B 5 BT BIF A T 5 S A R P AE ¢ N 2R SO BB AR
LA (553 I3 TR WA ) g A =2 /0 s tid M E :f;pl(t)(),,(z)olic SR A5 2 BR

B g7 AR Y LN 2 M S BRI KR E A, - p:
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al LLE W BT B S SR AR T AR 5 AR o X RO AL E R, BER R
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T4 BB 1T AN B i A 7 R 1T T AR AR 2R, R RO B e, e AL . R
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HA R S 00 o, 52 I U TR 28 ) o A, EL R A8 42 50077l 3 1 18 U 28 g 4 A Tt 5 L fde
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@ SRR RETE LA E Tk 2255 ) W3 (hitp : /ciejournal.ajeass.org) B 14 o
@ UEBA SRR L B Tk £ 5 ) 3 (http : //ciejournal.ajcass.org ) B {4
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T I YA TR AR 57 3h L BAREE , P2k 0.4 o=l 0.6 8 45 & Fe 8t 3, B LA B 5, BRIk, )37 3
HLH 8 B R A, RIS 2 QB & T A i — DA & 7k 0.4 328 K L bt 3, il 0.6
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BE VALY (0 BT A B AR SRR T B 2 BDH A SCHE R — 43 5 LA Mk B e B R A 25 5
IR ARY WO T L AR5 A E0E, T LRPEF I N EE, A K4
SE AL RN R = 2L i R A SR AT R A G — AR SR T 54T A0 AT .

SOl SRR b A1), AR TR Pl B A T B AR TR SR B B A1) B R 25 R
AR AIMEL ER . % Acemoglu et al.(2006) , 535 77l i 75 I %1 ¢ 1 5 AR #E 2 R (24) X e
INGAE AR E R T 28 A R BEA RSN, B2 Fk [ iR AR Y B R

A(t) = X.(1) + a(%L(t)—A,-(t)) (24)

Ha X () EAREB A EFLEALAG) - A()RAFEE I RATI AN ZE, 28 o HIE,
5 2 B R, O RV A RO AW AR . S R, M R R R YT HOR R, Y
o = 0, BAL AR Ak B 58 =38 o i S AR E

AU A B BOR TN 2 77l i A A R A 77 R, AR R TR 5 97 G R PR IE A OC,
1 B = S A 0 RO 2 P AR K B LR A BR R Ak, 5 A A ]

2555 (24) X, KPR nsh S ULk ) 5 28 2 (25) K

+o%0 1 o1 %
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0 0

(€)1 K (2) (4, ()1,
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0 0 (25)
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f;%(t) @A ()di +af A(0)di

0

ASCRFEARF B — AN B 5E BB SRR A, - po 53 = AR, 25 8 A J0F % %0 AT
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S A H AR S ST 7 B B L B SR o B AL e = A, —p = (1)~ a - po W5

E
55 =R 3 S URY SR g o B L X AR B Pl 0 b A S A A X T A
RN O B P O
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S; A.
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BARCEW TLARY Y, T LN EE MM, AL A TR, LRRHE B AR B . Grossman and Helpman
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B, LB S TR SO (R 55 F) A I B SR T L. BT, 20 Ju et al.(2015) .
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Abstract: This paper studies how the endowment structure of an economy affects its R&D innovation
and industrial upgrading.

Based on the database of Chinese Annual Survey of Indusirial Firms and the NIPA patent data, we
find two stylized facts. First, the more consistent the capital intensity of a sub-industry is with the
endowment structure, the higher the share of this sub-industry’ s invention patent applications in the
whole manufacturing sector is. Second, the patent share of an industry is negatively correlated with the
productivity gap from the technological frontier. Similar patterns are also found in cross-country data.

Motivated by the two facts, we build a multi-industry dynamic general equilibrium model, in which

industries are heterogeneous in two dimensions capital intensity and productivity gap from the
world frontier. This paper is the first to incorporate the endogenous innovation process into the endowment-
driven structural change and industrial upgrading framework. The model can explain the above facts by
highlighting the following mechanism. When the capital intensity of an industry gets closer to the
endowment structure, the production cost of new products becomes lower and firms in this industry make
higher profits. As a result, firms will invest more in R&D innovation and obtain more patents. In contrast,
industries with too low or too high capital intensities are inconsistent with comparative advantage , so the
market value of patent in such industries is lower. Therefore, the R&D investment and patent shares are
smaller. As the capital-labor ratio of the economy increases, each industry with given capital intensity
first moves closer to the endowment structure and then moves away from it. This implies that the patent
share of this industry will exhibit an inverted U-shaped path.

Furthermore, this paper introduces the productivity distance from the world technology frontier into
the model and simultaneously characterizes the equilibrium R&D paths of three in the five industrial types
in new structural economics, namely, leading, catching-up and exiting industries. Leading industries are
close to or at the technology frontier of the world and consistent with comparative advantage. Therefore,
they must rely on their own R&D to achieve technological progress, and the shares of R&D expenditure
and patents in such industries are increasing over time. The catching-up industries are sufficiently away
from the frontier but also consistent with comparative advantage. They can enjoy latecomers’ advantage by
imitation and benefit from the international technology spillover, so firms will choose to conduct less
R&D. However, as they gradually approach the frontier, R&D becomes increasingly necessary. The
exiting industries are gradually losing their comparative advantages as their capital labor ratio deviates
from the endowment structure, so new patents are less valuable. Consequently, the incentives for
innovation are weak, and the R&D expenditure shares are getting smaller.

This paper makes three contributions to the pertinent literature. First, few papers, if any, study the
relation between endowment structure and patents at the industrial level. This paper is the first to
quantitatively document the fact that there is an inverted U-shaped relationship between the share of patents
and relative capital intensity at the industrial level. Second, existing literature about endogenous growth
mostly assumes single production factor or symmetric multi-industries, whereas this paper introduces
multiple factors and asymmetric industries that are heterogeneous in both capital intensities and distances
from the world technological frontier. This new setting enables us to better explain the motivating stylized
facts. Third, existing models of new structural economics largely assume that all technologies are available
for free, while this paper is the first one to incorporate endogenous innovation into this framework and
propose the endowment-driven innovation mechanism. Moreover, it is the first paper to theorize catching-
up, leading and exiting industries that are widely applied in the literature of new structural economics.
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