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R R B R, T LRI S 28 B T R 42 AR B LU B I T R R 5. FERLOT T R e S EOb K
W Ab F B AR 51 HE 545805 1 6 AR A IR A X LA S 3 1) Js i BRI 1) 9% M BRAE L RPN T AR R
BB o P SRR — A B 48 R — D A5 I — A I R T R AR K PR
X H SO T G, R A AR B B R A T A 1) e WA T B T DA OB K AF,2023) o FEHR L B
e r S R B B 430 U0 A TP DA PR T R BLARJE 0 e o AR Dl B R T Y 4R R R, R ]
WA 1 T 3R AR, SOAT T 3R AR, o 7 ol A 10 6 1 20 Y B2 S v ) (B 4 — LR SR B R
R 0T 28 i 7 it 3 G R il U 2 R R Rl B R L B A AR E o R L R RS
e 7 2% S 7 it 7 3 EL AT 0 19 ] B 5 4 7, AEUFE o ) i 4k JRE s o e Tt A g 4 R S
FRE P E A2 U R e AR PR S O ELTE A bRl B 2 6 M (B AR
W TR AL BESE T 5T PR BOR KT (4 WS i 52 ] 249 v e A 7l B A ) B K R
DRI IH 2 5 v T it P9 0 3 L 90 B 2 vl i i S5 R A B B L 4 7 77 ol e 3 7 2 4 A 0 i A AL
Je TE ] I 308 42 3R AL SCBEAZ O F R R 77 A5 SN R R 1 0 T o 18 52 B i K P R A S B
JiHE e R SR T o (LA IE LAY, 5 TH B SR R] T 3 %8 o i) ity 75 SRR R R A AR BLAE - AN
SR b IS i ey S B R A T G 7 e N b 9 Al A AR 0 R SR PR A i S A
AT A 45 R 18] ity 7 B A B8 L3 B 30 -5 gl gh B9 SCE AL o X Rl R 3 A Ml il IS B R e 1 2
R A BRI S AL, BRI eR I Al B R BT 32 BB R BE BT WA BT R R H e Al
07 B A 5 22 R A RLAPRAR 3R, Oy o [ 300 o b A5 1A B B4R (U T 4R B g

TEARGE o KRR R TT W 3 3 ZERI 58 0L WF 2 A S 8 i o Ak T B3 B L Ui ) e A A
FHIFBE BT AR M o B 4 42 75 R AR R, 7R QBT 5 T Ui 9 Al AR A RERE HE AL UiR R ST BR 1, M 5 2L
BHE AT 5 7l B8 22 18] K B B R B O e o AR R R S BOR AR BT I e A g (b
PR ST 2023), 2022 4F DR 22 FRHBIF LRG> 32 9 v 15 8 7K1 [ BR300 108 S0k 3R 4 2 3k
93641 Fai , o 5 B 19 26.9% , 18 3C A F KR MBS U A1 51 i 528 — 07, (HRHIFE SCRCR: )
3 BRI I AR R o [ BB 5 e UL S I 5 o S PRI Al A T SR 4 1 BET AR AT
FEH MELL S A BT B B R BB H & T o B R v i S BOR PR AR AT AR A
Wi 22, AR BT 357 09 R B AL BE 2R B D G o TERHME A ISR H AR R 5 1 458
3 o3 W9F 5 175 Bl 4 28 i BRE X IS e FR AR AN AR, DR T SN ST 7l e JRE R SR IR 2T A I K il
FERINLHBTFERIBE R . it A A GO 8515 2 RIS 7 Mk i SRR, 7 [ 5 A0 A 5
HEZL R K ZE A 5T 5 7 k. K R D)4 &, AW s BRI 5T 00 IR o b B B RE 0L P BF 5 ok —
A A0 o3 S W2 BRIV R Al T 5 08 (R AR ) I E, 91K 7 ik F 58 7 SO = % HAR S B F G
ol b, 325 O AR AT L BB A T R SR T A A A B PR IS MBI S 24 A e R
R A M IR ) A2 (RS I 25, 2024) , SRS =X A O B8 ™ 47 S AN T B 28 A7 b T
G, A FE R R 0 A R o B L M A BE A2 2 R P ORI R R T 4 T v R Y R AR K CRS
AKAF,2023) 0 2021 4F 3 A, AP B AT IE AR CRIE) A% 8 A (55 1 10 5 32 2Rk 27 v 81 g
by, F5 H N O F SR BT 0 B o 202348 2 A, rh b i s MOV R A 0 s R L B T R AT A =R
PRz o] 2D AR TC PR USRI, AT 2 SV ik AR i) 1) 1A R A S b BF S Y S i Y R R A
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G OIS 07 X oy Rl I R S 7N < s e Sl [T T N <0 S S D S LT | A B 5 N
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104



TR E TR ossgsH

B2 B BB AU AT S B SR OCHR B, 584 AR BT e Al i Rl I 9 A A4E  BE AL AR
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B F Bt 1B 16 25 (Anselin et al., 1997 ; 5K AS A £8 5, 2022) , 853 UESE T 5 BT R LA 58 A B B
B HAEH o A BCCERBESE T 4l i SE Ak BT 1% 26 200 (Arora et al., 2021 ;3 15 45, 2025) , A 3¢
AN W7 S R SOk BT AR TR — R 7E A FUE b, U B9 22 5 T Al 38 38 S0k A A
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1. £l 57 P EE A Y 2R R 6 AL % 12 SAE A

BB I OIS Ay, BB IR AL 46 U | ) A AE 2 AR G DU A 2R OE BB YT RO G B (Rogers,
1962) o L FAE Sy A oll A 37 R 1) 32 BOE ORI BIHT RE 1 (9 B AR SR B, J2 7 TORT sl 4L 5 BUA AR R
KRR 56 4 Sty 00 3 T, AT SRR R R B AL o R 3, AR AR e Y L
BT R i el PR B AR 25 SR A AR BRI BOR S, BUR YT B R )z, 2 B G T
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TR , IR B — 25 R AR A O 5 5 A 56 28 455, LA 1] 1z 1) 5 AH 5% 8 15 AR B A0 A 7
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R B 4 T4 TR A4 R B G AR K P AN SE A BE AT o (AL A 7 ol B AL R 6 G SR T 1 REAE H 4R
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U A ol B R 55 RS B A LT I A BOR EE SR A BET AR I 2 AL . X AR 2 Iy
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M 3 5 152 AR Sk ) 52 0 9 o 6 T LB B AR SCHR U

HL: Al W 6 Bl A 58 B AT B 07 5 1% S 000, HL 32 28 3 30 T U Aol iz T & Ak 9F 5 % b 1)
ALl B AR A A2 AT

2. 4>l 7 B AH R 5% RO BT B 12

FEMER 5 5 T, b U Al 8] BE AT 76 B[R] 5 A 56 &, AP 7R A 4558 5y K R (B4 B 5%, 2022) ¢
PRI, AR SO AR B[] 2800 R 5 45 280007 T i oMb 7 P R ik A7F 5 4% = O VR T AL AR

COFARP AR o Aol 18] Bp ] 45 4 56 22 8RB BERL 6 B R U 4ol i o 5 B 3L = M BT IR 45
S [ S 7 37 Bk A, DT S B R XURR o ARl B[R] 5 A5G R R, LT I A ol 1 T Sk F S R 68 i
A M 1) A P [5) 2 107 5 i o 1) i Aol B T RO o 1 S, SN B R Al 205 e AR A S
I (28 B 45,2022) , BT Al B S R TRD A ol 2R ORI R PR 22 5 B R A B ROk IR . — T
T, R ABE R EE b Al il AT A R S Ao IR B A O SOE R I R A S R E S &R S BT
e A b S7 P JE R AT 5 B4 D) 22 56 RE A8 Dy o 18] i A Ml 4R (L QBT 45 51 5O 2 I B AL 22 5 55 — D T, 4
AN S ) S R = A A o A 57 o A ) PR T ) A4 @ AN/ 5 (8 Rl T o 4 DIV 5.2 N
AR S BRI TR B4 5 B A S A T JRE 5 i T B A T AR g v ) A B B RR ARR
DAL o ) it Al g 1 3 53 R0 FH A4 7 b ) £ e i AL 388 A 20 1 3 BE A 5 T A A B9 DI, i
H 55 1R Aol 9 5 AR B () i e e 4 o LU, 70 {00 6 By [ A BEASESXT 1T i Al 25 22
SR H I Aol BEAT 5 22 AR VE E B4 G 37 7 LS SR N B A5 A A Ak T e ) A ol TS T i
T BT X 122 T 3, AN A A Ak L S, DT AR S A 1] B AR P [ o BT DL B A AR SR

H2 : Al R Ak A 5 308 o 2 A b 1) 000 1 3 7 6 £ 5

(2) 5 a8 0 o Aol 8] A1) 4 52 5 5% 28 56 8 M) 4t 20 B A6 (B R B O R b A EE 24k . b R iAol 4
SR 3 NP A A HBCAT A G A T 0 T A I A, a2 B B 2R T A, DA T 3 55 AR fE
FIAZ By v K, 34T ] = A AR 07 6 R 5 20 FE A SR L I el SR e ) e T S o AR T 58 R
U N R T PR A S N PR KA DA DT By VAN Il e i S VAN S X i 5 Y QAN N L N o )
RUONE” S 4 T 373 5 4 {8 3 o 1) it A M8 o T BRI A R T A 0 e 5 AR AR RN T 4R R Tl A
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© M FEAFR PR 0 S AR, iR T Bk AR ] Al 5 A BE T AR e, B WAl R
JHEE Tl 9 5 T 35 300 2 v 14 o ol g R A AR o D] i ot 0 75 308 e 3SR R S M L 4k i Tl S M 7, I 32
0N b R B A SRR AR AR AR K e SR A DR, R R ST Y AR AR R R ) A T S A
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MRS S 4 RN b T U A Ml B 55 DRSO BB 0 38 IR i Al A 7 L BOR S5 T TR T R
SUSE A R TR WA 5 4 T 7 3 S0 e 6] it Aol A W73 I BT AR A% 0 5 4 T AT 2 i S 4 T R
OB I o A8 7™ i D7 T, ) i i oMl 308 o B AR BT B e B 7 i B A R I (L, e R AR S R
Ak B9 A M R T BT — S B S . AERORTTT, D 1 IR B S R B BORARAE , AT TE T 58 b
I B30 T - e iy 4ol AT S AL SR B B AT B A K P B BRI 7 B R R IR R DL 5 5 B
WAL o X 22 0 A B B AR BB £ A OCA Bl T A 8] it Aol 1048 _E R 38 Al 30U B 0 B ) a4 fiE
3 BB AU, DT g v ] i A b T 5 4 R0 I R

M BEABCRR AR N ", — 7 1T, P T T 32 5 4 B R O 8 A oMb T Bl AR A A LA ZE S T 3 43
75— 7 L, _E Al B S BE 0 B R A v 1 A ol 7 SR T DA A I ) SR A R TR
Aol B9 AT BE 3 B e R R T A il 7 B A A IR Bl A2 AR o TGRSR I AR 1Y L
T, 3 2 B 5 O AR BT B, 2492 T 45 v ) i Aol B89 R0 2 T S 50 T ol 1) BT T 3 2 e g
B2 R B BT S . FE TR BT AR SR Y

H3 e b U7 A Ml W R Al AIF 5 25 77 A 0k 8 3 4 S50 R R AN A B0, A ] 2 i 5 Ak A
T EHT R % FRCR

SN

1LEE AR 5 HE SRR

A SCLL2008—2021 4F A i BT Al AR5 XF 4 . {48 Chu et al.(2019) # 4 £ 55 (2022) B9 J7
W AR SCR T R Al — bR U A — A B RO AR ELUR T D Al (MO FE S ¢ 4 T R XS
NEZAS ER WAL (NT N2 N3 ), DU SO0 000 {8 %5 40 6 78 5 M—N1—¢ \M—N2—¢ M—N3—¢, [A]f,
ASCHBE T A AT FEAS (ST 3 PT 28 4l DL K A% 0 A8 e 2 ™ JE A Al B A, AR B b R iAol
] Aol 2498 BT Al R RE AR o Sy i e AR i (L A S ) X 3% 82 A ik AT BUI 1% 1 46 R AL B
7 ST A i SN S YR T I 2R 2O e R BN SR U TR B RO I, A E Rk A
] 2% 22 B8 JE A W ind Bl 2

2.EBGE

Ry YRS 58 A Ml 7 R il B 8 A B T ) A% RO, AR SR S AN % R o T U AR A

effic,, = a + Bbasic,, + Ocontrol,, + v, + v, + &, (1)

Hoeffie, AP BRAS B Fon v iE] S AL AR BIETCR . RS H 4 B (2024)
A (2024) AU, 3 T T BLZ5 04 10 43 J2 20 7= I A5 HE 2R e wb i) o s ol s SCA JH 7= i ol Bl 45 = T
1) JH Al A oMb T A S 2T 2, LA A TR B R A6 i 1 Al o basic,, MO REAR B KRR Al i
L S O o R S S DA B2 S TR 0 S 9 < = e el 1 T AT 1=l R o A S R 0 SR (=
S, BRI AR SO % R 5 A (2023a) I 7 1, SR AR E 2% P A B 400 O Aol X AE B BB Y L T (B2
7 I R 1 7 A 224 4 R W AR 1 ) X basic BEAT ITALALBR . control,, R ¥EHI AR &y, 1y,
3 ) 2 7 Al [ 7 RN 5 AR 03 11 7 SN, & R BE AL 5 25 30

3EEENXN

(D BB R Ceffic) o A 258 v A5 47 AR B BIF 9 G B R T8 R 22 2640 19 B =008 RE ) , it &
BEUR A AT B P T B TR R A S AT RS AR R R AR AR R R R 2 E . HIk, A
SCAH Y% Hirshleifer et al.(2013) (B A EE (2018) By J7 2%, (i FH B2 BF & 52 H e Ak 19 2% B & 1) 42 UK
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e = 08 xrd . + 06 %xrd ., +04xrd . +02xrd,
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HH[ — l _ ps tech P 3
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B R Ay R 3l 3 — ) 0, A S R o (] 05 35 43 DA% R A IS 7S AF R 0T BR 11330 % R A 5 | B, OF
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FIE T 9 5 b, sz Bl i Ml ) 7 P R Bl SRR B L A SO [l 05 3 40 FH Al S 4F i A & B R g
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Intermediate Goods Firms Crossing the Middle-Technology Trap:
A Perspective of the Transmission of Applied Basic Research
BAI Xue-jie', CHENG Yu-jiao’

(1. College of Economic and Social Development, Nankai University;

2. School of Economics, Nankai University)

Abstract: China is currently facing the challenge of crossing the middle-technology trap. Crossing
the middle-technology trap is not just a matter of a single enterprise, but the collective crossing of
enterprises in the industrial and supply chains. From the perspective of the current state of China's
industrial development, issues such as high dependence on foreign sources and insufficient original
innovation capability are relatively prominent in the intermediate goods sector, and their innovation
ability has limited the technological upgrading of the supply chain. Therefore, breaking through the
innovation bottleneck of intermediate goods enterprises has become the core path for China to cross the
middle-technology trap, which requires significant progress in applied basic research. The special
nature of intermediate goods, which requires high compatibility with the supply chain, implies that the
technological innovation of intermediate goods enterprises is strongly influenced by the upstream and
downstream enterprises. Therefore, giving full play to the supply chain transmission effect of
enterprises’ applied basic research to enhance the independent innovation ability of intermediate goods
enterprises is a key move for China to cross the middle-technology trap.

This study takes A-share listed companies from 2008 to 2021 as the research subjects, and
examines the impact of upstream and downstream enterprises’ applied basic research on the innovation
efficiency of intermediate goods enterprises. The research results show that enterprises’ applied basic
research has a backward conduction effect. Upstream and downstream enterprises’ applied basic
research mainly affects the innovation efficiency of intermediate goods enterprises through the
technological synergy effect and competition effect. As for the latter, the upstream enterprises’
“Schumpeter effect” is dominant, while the downstream enterprises’ “escape-competition effect” is
dominant, resulting in differences in the forward and backward transmission effects. Additionally, the
decentralization of the procurement objects and the diversification of the regional distribution of
intermediate goods enterprises can help break the upstream-intermediate goods enterprises’ innovation
transmission obstacles. Heterogeneity analysis reveals that the supply chain transmission effect of
enterprises’ applied basic research mainly exists in the cases when the downstream enterprises are the
leading enterprises in the industrial chain, or when the intermediate goods enterprises are not supported
by the government in innovation, face a better business environment, and are geographically closer to
the downstream enterprises. Further analysis shows that the supply chain transmission effect of applied
basic research cooperation between enterprises and research institutes is more obvious than that of other
innovation models.

The findings of this paper provide important inspiration for China to promote the modernization of
the industrial and supply chains. The contributions of this paper are as follows. First, this paper focuses
on the fundamental nature of enterprise patent innovation achievements based on practical application.
From the perspective of the innovation interaction among supply chain enterprises, it examines the
supply chain transmission effect of enterprises’ applied basic research. Second, this paper discusses the
technological synergy effect and competition effect of enterprises’ applied basic research, attempting to
reveal the reasons why the innovation transmission of downstream-intermediate goods enterprises is
smooth while that of upstream-intermediate goods enterprises is blocked. Third, this paper assesses and
compares different models of enterprises’ applied basic research, providing references for the selection
of enterprises’ applied basic research.

Keywords: middle-technology trap; applied basic research; innovation efficiency; layout of
supply chain
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