2017 4E 55 10 3 ( 256 562 1) Oct. ,2017
NC STk Vol.39 No. 10

Wit TR E Mgt
— FEBRRMNREF LR ERE H A F AT

Bk
(PSR T A B WIS, st 100836)

R BRE : A SRS HOARE AL GBI 0 s, 48 38 1 35 T HOR 2% 2 1Y 5 K B 577 B R 3B
EESTTHESE , iz FHIX —HEZL A3 A ok A v ] g ke 48 7l 1 5 — TR A AR . 45 SRR 0T, 2™k
REMETE IS A IS T s A J Hh IE T RE 7, 15 28 T DU 22 R R, B o T AR Ak ARk Ak i 47
ARBEFTEBEES  AL A 7 I SRR 2R A SO SR, Rrak 58 3% B A Us AT
MR IR 2R LR AR A Atk e h FH e & 3 ) 5 e ke ) S e e B A 2 HILR o AR SCaHE— 2D
W T R A8 7 Ml ot v [ 2 o i b R L T TR T ERE 7 0 PR A G S R A 4 S, R AR
TR OCECR AR

IR - E s BOREEE; A E R

FESES F425 XERERE:A XE4HS:1002—5766 (2017 ) 10—0006—14

—.5|5

1E M BEHE 71 (Methe , 1995 ) J& D P 75 =R 2 82 TROZ BT 2K, A LT Mo 4 anfb 2 24 = i (R
48) SHRE W 7 S I RESE AL . T RGN R A vk 05 28 IR AT A 7 R 1B 4T B Rk AL IR S B
A W SRR RE ST IE RIS 3 1 TR R e T R R W SR K (H A R A BT B
FLIEM) B T 0 o ARGRH A EE RSO IS & B 27 M F R . T A T Bt 2 7 40 43 Sy 396 ) TR
H =00 A B R B 27,2007 ) o {EX i ] g ke A 77 ol 45 20 8 il 15 35 11 04 R B RN 43 BT S 7, #E
XPIABY B Z [ A4S FR B RE T W2 Tk — )2 58 0 R A T [m I T RE T B o X T 1E [0 1T g
T S FE R 38T, A R AT G A E P s B i e A2 B BRI Ao 2 22407

HAT, A E A TSRS 45 5 T B — %) OEM BBt (HAEBI IR I A e KRR, B2 4
v A SRS S R AR ) AR B, 1 TR BORARIE 7 B VAR AR 2 T NS S T AT R
ZHIMERN Y . TEE AR AR A R LT, R/ | 8 3550, B, B T 3R Be L i
SoC th b 5 BE HL e S5 /D B0 aask o 18 BH L Ak =2 A, H R 22 B il B R Tl AN B 2R B T RE

s F#A:2017 - 06 - 22

 EE T : (1500 R34 TSI H * Hilt 5 [ T L BT E  FEBTS (14ATY016) .

PEEEA: Bk (1962 = ), 3, i F4H A, 9L 5, 2 B2 it BFSE SRR 72 1 22 3, E-mail : 111ie8888 @ sina. com; 11
(1983 =) , 42 TTPGILIT A, BIBFGE 53, BF5c OB HeM 45 51, B-mail : jianghong@ cass. org. cn, iEH : 1T,

AR 7 i CRYE) T AR TP A R B A A Bk A IR U 7 B A P i M
ST LR I 7 (LR AR TR L A P A 722 i

2 [ b Sk — A 0 TR 5 I 1 TR R, L R 5 E R AR, (B P, TR 1 2 R
B LA TR b SO ) TR A I ) TR A eSO R R L (L% HE ) A S B T A TR T T
TR T, RS S, A SIS PH 3 TR 5 E I
6




AZ BB 2E 200 % o

J1, FREIEE PR A0 IR M B FE St i e L R SR W e B0 AR )™ s AR A 3 8, 77 i)™ [ I
e, 77 i O A A S B BE R AP e Aol MELUAE ™ i PERE BB 0 R (B0 72,2016) o ADI 45 [E 41
My AT SR PRI A Jo 2 7 B T TUAY L S A T3 0 DR 538 1) TR B JEE 5 RS, PR AT 7 i B A
P i RO B B R — 0™, 5E 0 5552 A B ARG . SR L, b B e ke g R AR ML AE D BT
I E B IR m BT EE T, Al it A 7 1 R S B R PR AR IR B R [ B e KPR B R
PG Ao T ST MIRLE R 2 A i L30T R S et ) ARSI AR [ BT RE 77 AHSC IR Z Ay
SO E [ BT RE T A e T ) BT B b 0 o i b 13 ARB MEE SR S IR AR 5 > I A EE .
AEEF L,

5 (1250 L 3R R ) 38 D) A B X Y, 2 2 A S A I 5 A2 R 3 A il el 15 RS EE AT S 1 A
Xk o B —, BUA BTG T HORIE L AR A E AR 2 ] (EN B T [0 255 A IR SR 22 2] A 47 el
TR AR S BRI 2 ) SRR Anfa)” BEAT , LA BN [R) SR T R AE R R BE I S
AW TS HREE A, B BN AT IS AL B I S o 2 AR BRI AR RS A0 e sk
P AR, J5 R AR AR L B R R 20z i R (B AR RE T 22 B AL W7 K ((Cimoli 25,2009 ) o 3X
KW, L SAERIOTTEEE S I B ARG Z [N SR I 2, B BoR 22 BF J 3 0T A HAR B e 28
IESEARBINETE . 5 =, A WTFE R 50 SR e 4 il , it (R S Se iR T W e i e & i e |
AT, A REARIE L Y ST T A B2 R T 00 e 1 Gl A 5 R ARk B 5 A 1 A B A2 R
AL O T SRS EAE B T X RO E EEASE A HERE fi RO H AT L A 4 B Bt 73, /D X B R 2 )
SERAE AR BE S Il An i 2, AR AR AL

ARTC LA A v A ™ b — SR ) 52 22 45 o i B 1] D IS X 42, SR IE 18 BT BE D 9B i A
LS A 9 2l H (25 ) M A BT EE AT B BB R B2 % 0 AR SO B 5Tk T - (1) fEREA BHEBF 5T
AR L, A A T B 5 1) — B URC B — TG Sl R G2 T WL B e B REORIB AT RE 2 5 (2) 18
FHBTREE (8 20T HE SR O3 A AR B L e P BOR 27 ] BB IR SRRl 3% ) R GE RS AT AL, SRk T 2 T HOR B
FEERFFERT B S > SRS AS SR A REE 5 (3) A TICER T Fp [ g IR A 7l ) — T2 el , K S 20 3 ool
WASAB DRI S Z b 378 15 & E R EORE I  SHIEE 5

— X E RS A HESR
K JEIE 0] B RE 102 A I G A DR BE ik A A BR ™ ML BE B T OS5 h AT SO TB L A T 28 F AR IE 1R
WeithE 1 53 i T RERE A1 [ JE 7= %31 BE 7 (Razavi & Jamali, 2010) , #8247 R g 1 Y HZH R4 (HM
[l — 7 b BT K Bt SRR, 306 1) AR AT X RO AL A, 15 R R R 5 D 0 R B8 B R BB AR B
AL, A B B AT BRI O X R o T 1) BT I LU 5SRO RS K, B AR 1 e o B B R T AR 2 A
AL it 5= i M RE Z IR A 5 2, 7 L LAl T & F T AN [R5 R 8077 i R 810 R, b6 1) TR A W
e 9 0 1) 0T G FRITRAE 9 F  T00 L 35 ) DR 55 1 - o 7 s AN 5, X BETHRE T 4 Hh T 3 vy
FOR . HARIE BT HE T B9V BERS1& IR 7 A PERE L 58387 b & W R S PR T P 55K, S48 7 i &
7R AT R B4 1) 2 AR, e T B R 7 G 00y AN AN ™ 1) D F T T 1 AR B A . I
i A FEAE 1A B RE T, Ja K FE S Al RERE A ™ 2 1 T N7 B3 ) L
TOARGBHL IR 2252 5 BT AR GE IR R, 2R 3 1) 0 DX B2 R O 0 A AR SR AT 5 3 2
GEROREEE A B 22 HE Pl S nl etk B Ae SR R 2 20 i pUAS R IT, £ i =~ 380 T ¥k R
T s RS SRR A AR R, Johnson (1982) \ Amsden (1989) | Wade (1990 ) &2 2 48 11 5F:
7



FVER, g DA ARSI e B

e T RERE R IS, A B T 1 2 AR 22 2R U X AR GE R () SCEE R 3 . Rl 50T RE
PERFT , Perez & Soete (1988 ) 4 1T “ Hlaxd 1 7" MEE, W5 A B 58 AT LA B B AR X K i 55 —
FHLatE 07 LA AP E s IR Tk —MES, B2 rs 5 3 | B 7 i 3 55 0 Ath T BB 19 1L
221 11 ( Mathews ,2005 ; Guiennif & Ramani ,2012;1T.45,2016) . Borenztein (1998 ) I Blomstrom (1999 ) i #&
T AT T WA, 38 5 & I 20 BAT — e B R i ) RS Al it , A BB A RR H e i B ir fr &
B ARS M o FEICFERN L AR Z A W SRtk — 203 1 7=k i i A A 5 i AR HIL (JBi T 75,2008 ) . 7E
A SR T, Hobday (1995 ) 1) “ OEM—ODM—OBM ” £ £ F1 Kim (1980 ) 1) 5| i —iHfb—F& 5 7
IR R . — SRR I e T G & S0 R B BE 0 AT e, B T B AR IR B L B Bk BR | B AR B i
EARIAYIE A (Lee & Lim,2001)

5 EIRAFGEAR L, B2 2] 0T AR B8 2R TR B R Gk LA BT ik, 45 B8 T R TR U
2R 2R T AR5 28, B B R 5 o S K AR AL A 201 5 20 B . (1) SRR IE T 7, LA
ST IR T E AN ARG AR T B A B 0 A IR SR GE TR R Z A 1T, 5T iR
PR T BT HARTE L B Be oy ~) 1 H 2 ( Baskaran 2001 ; Zhang & Barbara 2001 ; 58K /K (FH #F,2008) |
HRATAIEFE IR R B 377 5T B X R R BE 0 $E T 0 EE M (XL BTG, 2004 5 £ I AR 4, 2008 5 XL 2R A AT,
2010) , &Rt 5 T 5 IR A [ A U TR A B ) 9472 20 (Cho & Lee,2003 ; Lee %5 ,2011) . #Rfi7, X 48
AT AN TR AR TR A 27 20 45 5 B O AR BB 7 48 TH B fe 52 M, X5 AN [R) R P T i 4 R 2 2T L
il R AR S 2 il 2 2F B R 51 R 8 B B0 R B ARIES AT, (2) iE IR, A R 28
SEFAGE B B ST R R R B B B iy 2 I R AN, RS (1994) AR, 78 BRI —F AR
et — A FRE AR B AR - T rh e — b R T R 2 ” i sh AR5 A8 s BT A5 (2016) & 31,
Alb 2 AR B AR i St A B B T AL i 25 5, o e 0 1 2 e 4R X L A R R I = o 2 o) A
Ko BRI, X LEMFFT AN 4 T2 S BECW SIAL , FF AT IR AN [R]38 EE B B sl 25 48 T R 2 ) S AR =0 A8
FIMLHI 5250 . (3) BT N, A BT T8 8 8 77 S B R R 8 B AE B BE 22k 1
KR ARRE ST, FIn, Kim K HA1EH (Kim & Lee, 1987 ;Kim,1997) &I, 7= shBIHT AT 227 5 ( RGE) 14
RSB E L, T2 RLH ™ i 5 2 0t & AR 7 0938 2 R R B R o . RSB 9530 (2014)
ARG 5 () BRI A 53 M AR E R A AREE TP B B, DR B — B B 19 2% ) 3 SR H R R IR A &
JrEEE JG— B B2 S AR R ACE IR BE 14Tt . SR, X SEWF I ER AT TR B 3R+ R 2 2] 1
AT 5| BOCHF R fig

SRR R IA 1 FAGE AT B2 2 HE HLE 1 10 45 0 R 02 2% e 48 ol 15 3 1) ) A G 42
HET B A —E R RS (HRE A TR AR T BLIE 5 BUE 03 758 ) BRI A FE R 2 > SC R, IR A A i
HAE TR 22 2 17 M BB B ATHESS o A SRAASU W B 1 A 2 > () F B2 PR R B Vs i, 2R B [l 25
BTV JZ R R 7 2 15 S 52 BR Ay 347 DL R A 2 A8 B AH 5 PR 2% Wfar ™ 5 R 27 20 3% Bl A OBk
H )L, B 25 Te AR ME DL B AR S RGBS . IR L, A 28 A B2 e MLt D AR SRR 2
TR B R i 4 T 5L AL Y A AT AE A

AR SO L F A GE AT IO A S5 S0 Sl T, 44 DA AR 2% 20 S o 9 5 e B S 3 ARGE EE o #r
HEZR , -3z FHZHEZR A3 AT v ] o 20 4 il s Ml bl ot 1) TR 2 0E ) i H I AR . X —HEZR B B S 8 B 7E T,
FoR 222 J2 8 B ARG S5 IR 0 B AR o i B RS N R BRAR BE A F T HOR B, SR X 47
AR2E2 1 SNAFAE PR g, GRS B2 " M AR F WG S M iE SR . SHARE MG EZH Mot 050
Ret AR S BOR 2 DU B XTI, 3K — 53 AT A S 4 B 1] U TG LT B R S A T B

8



AZ BB 2E 200 % o

PONERE . BRI, B 1) J2 A 52 7 Ml BORE 25 1) JBE 1R 22 HER WA (9 B R 2 2] i), DR 1™l iR 4R
AT 2 F AR o BEURTC B R4 T LA SRR 7 20 15 g i BE A7 i S CIE AL, D 1 Pl HoR AR
Y K ST TA” 2% F T R BE SN SRIBOF A S BT, T R HOAR 27 o], I FAR B “Hlx i 17 o s R4
SEARTERERE B 7 B A RE AR SN B2 > ST Y T2 2830 30, e 1 15 o SR 0 RS Bl L LS5 B
Ae RS, AT i 2 DR AT LB A BRI (4 PR SR T A BT 22 5 B A, R4 K 80 R 7 M ) 52 A 9% 2l A 3R
SR SERAIT T 30 , 72256 K S 20 7\l i A SEEE 175 3 1 R SR e S e Bl . 2 I HLR AR e LA
PR BYFER B, 7B 5 EARRIBOT WAL AR TR 3R THEORRE T ROPLHI . 1 5 2, Mg - ) | 5% PR A
B S RGN FbR BEUR T5 sh 7 UAE T3 T B3 1 B 7 T PR s Y PRI HONAT R, 7 2T LA S
R R AT, SR IR R E SR B T S BRI

= HIERES S

A SCR = A 28 SOO7 W WA Bt 3 xR e A 7 ol A G A A U5 R Wi B — T R Al L
XA THIRIE AT T Aol AF 2 BSOS BRIz R . 2015 4 7 A 2 2016 4 7 A IE,
FEWTBNILHEAT T 37 R /NI R, BT A VIR A %35 o 0 B e BT AR 15 B =R s nofs
JE RN, WEFE AT A £ 1 52 05 Bz B 1 B A T P L e A Al BB Al | e ek
Bl SR BRI BE T Y o B2 U R B LR R R R B BRI B A
BN B3RS A B SUA BBHIE A B o BT A U5 R AR R IR S5 A AT X, LR Of B 22 19 40 35 e A U ik v
RS

ASORARAL AL BEANT AR VTR S, WFFE A BA ST BIVRE BIrAT D7 1R 3% 35 B 53 SCAS , JF ) 24 1) BT A5
VIR e SR — T ARG AR ISR A AT AN A 20 M o R AR v, AT 5 1 B — 5 T AR 4 2 ) 1o
A BT TR R T R AR 4 , A TE BIEARARETTRI 5 55— J7 AN WA A0 -8 R s 20 A 11— 28 2 B, A E A2
A — SRS R B, O SR A AL S A B S . R IS R A, ek T AR
AR PP PR AR Y 15 0 1) ST T B HC R T AR S A DL gk it , AF 5 PAT A R 452 1 R dls WO, I X Dt s 2 £ D
— RS IEAT T IHE SRIN . BT HTSCOR R AT HESE , BF 5T P A Bk — 20 S48 — 2 i Z A1 A9 K %, 23531
FHIBCH 55 s 1] B URICE I B ARG I WL A5 4 SR U S B — T R, B e R R AT =
i, Al A5 BRI E I BT RE T $E T Z M SC 2 o O 1 B AEHE A 2 B 20 At A b AT R ) i AL, F 5 141
AR T LA 4800t « 56— , (RS 58 U , 8 HA AT 58 38 B S2 3 Al = S S A0 — 2 b, O AT S il 2 Ak i
11 7T RAGHE  TEB AL B Al EAB TR, 50—, 300 v B Bk % B w55 i NN HEAT A 36 (Evered &
Louis, 1981) , DL R-AIFSE A1 BN B S 77380 A Y S Prig DU 145 B R

M. hESSKE&EFUHWIERZITEIARE
LA o 5 2 B 2L e ARSI s, v ke A B LB RE T I R 22 1) T = A BB

VRRZ UMM ELIE - (1) fHE AP - o R A T SRR IR S SRR IR 5 (2) o ks 4 s il 75 5 DU 5 4L
AT PR T CRIFRI T ) KA % el A RS B (AR K %) R LML i BRS &1 (RTRRRE ) 5 (3) mo et
B B4 A T RS0 RS W) BRI 1B 4 A B W) Bk U H T WL AR5 A BR S 715 (4) ki i i
b SRR I 18 L B A RS R B T T AR A RN Rk R A RN Tk B TR A BRI A F 5 (5)
R R SRMIFBE T « P4 B 38l K2 (AR R3S R R R E AR AR5 B (I FRERBIBE) o

CLEA AT SR S AR SO E 160 ~200 TR FR A “ i ™, i 200 T4 S LA Rk “ Bk



FVER, g DA ARSI e B

L. Sz AR % B BE(1990—2003 4F)

1995 AER, S8k E 0 E T 44 20 SO v 25 8 5 e 9 4, (EL R R i “ BLE + & 427 VIR oA [
Y e R B R B AR AR R, 1995 4R S5, [l Sk i S AR AR It B A i A A It B, b [ S ke A i R N B
J Iz 2R BB RS SRR B PR AR AL S A XS AR AR LA TR G180 I IE 1k T
R B IR PARA AR ] T AR A 3 A RE A (1) SRSk B B3 T 22 51 1 3h R 40 % 1) 424
T X R G U I e Bl AR 2 R AU & A% O BT I X S A5 AR A BT IR T X [ Ah
A RS FEGE o (2) XSRS = el /N R At i Az 72 8 0 o S5 T BAGE T, 3 — B 1 v ) i ol A
13 FCET RIS R4, S R EHIUR R 40 2 Hoh A ARV a5, (3) M e ARG A
B TR L B AR ARG 22Uk PRI S, E LA R AR B A T I R AL B K

2. 5|35 3 Bt (2004—2008 4F)

1SS 200 T-2K 1 300 TR 4RI H |, ks d 20 2L 58 i 1 3h 1 70 B0 i 3 42 4H HOR 19 42 T
glk W5 4 K Z 555 H AR Ui E (R RR )i ) 8 P ] R0k [ BT R 3l A AR R i A
CRH2A .CRH5A 1 CRH3C, Jf A474 A thor 3 845 W1 P I L T CRH B 22207 i 551 o X SL[E =L 5
ARSI T KA SN AR ML AE AT, H P Aol L REAE R A A7 &5 b a4 T /0N LA PR I O G, R
A B mdTae . Bk CRH Sl s A ik eios R ag Rl b SNBCG 5t 0y 7 Xtk A T, i 2 S S99 R0
P BRI T R A HOR R . N, iUy 51 iR CRH2A B2 T H AR RBCE & , AU
Tk, M HARRSEI TR R E T, K& SRR EHE G0 CRHSA H) P B 7R 37 38 1 i 3 A B
BB o BB A B G2 W IR 42 R AT T BRI AR 2, BB AT R R R K R S AT o T E
BRASA I R E IR AN DS S [ T AR, B AT 58 WU O BT RS- AT AR IR R A 7 5 34T K B2
Bl AR BN IE BT S AR e . DAPERBEETH o B W CRH2C-1 S {1, S48 FLok B (A 300 K )
i T BB CRH2A (I35 250 2K ) — N2 (AR BURK CRH2A A DUl Uit 25 94Kk & g H
ARSI A2 E2-1000 [ 5 3h 5" 454, 8 3 480 D N E S .l T E2-1000 JRURR N B £ 2835 5]
275 T2k, CRH2C-1 g fieh it Y 248 T $ 3 2] i 3 300 TR A3 17 (BX/NWIL2014)

3. IEmETHH B (2008 4E 2 4)

AR 0 i A FAIL, DR T T Rl S 3 [ 21 2 A o B o 350 oKk K DA b ik B 424, F 2010 4
SERG T U204 H £ 4R CRH380A \CRH380B il CRH380CL, ItJ5, MUy K% FH 4 4k Eefii A=
PR = FEFREE R KPP AT RY CRH380 B 4L, 7E CRH380 R AW A F b, v [y e 45 7
b & H RS 2 JE IR e i B 2 T )RR T, O s P —RE 7 ST R R A ORI PR N P 5 |
PRS- W AR B R 20 B R T B 160 ~400 TR H 4™ P51, 2017 4 6 H , BHA %4 B F R
AR R AT 350 Tk 245" hERES) G4 (RFRbRgh) IERAZE . T E R
7 AR vz P e Bl AR 2HE BT RE ) B BT R o ARl dE I 5 i CR400AF A1 % 1) CR400BF P47
S ARR[R 5 b n] B B A [ S B G T EIGE AT, AN R A R BN AR A T BAH R . X R

U3 B S AR RS LA (RS T)) R % 75 CRHEBh 1) M U S 41, % R RO T VA . 3 7R 4L th 2
(A Bl s 1) M2 4 (R sh 1) M s R4, 2 2 B9 30 22 55 3 42 e [ 5 o AREE 3l kIR, 3 424 nl 23S AR 2
KNS A WRIE S oA T 3 S A4 nT o3 R sl AR B Bl AR 2 (B R A R AR A A Sk W AR L) AN sl ) 4y
BB (B I B e M Z A ARINLE) o BREFSIGEMIST 5 SO sl 4 41 39 o 3 g e o s sl 424

¥ B AR T 30 ~ 50 TR, MU AL b T — A BT B BRI

DU B DU RS B AL DU Bl 2 DU S A B, N B T RS B 7 AL R N 8 B R B A
O BRI RGN AR 3 4 L 2 4107 R Y . — BN, sh A B B 4R 2 B MUK R I R
10



AZ BB 2E 200 % o

W, I P R A B C N IT R T A RRT 51 6 828 w8 8 4 TARZ 5, G T A [H]
V-5 BB BhSEBL T LA 1A IR R R RIS LI P 11 22 R IR A SR A Bl |
BERECRAY B, B0 T ANTE T BRAR T A H AR B P ERREAR R

. EREITEREAEERNEEEZREER

iz FH T SCHE A B AR B A T HEZE | 25 10 ok Bl 2 20 B ARG JEE i vl s S 1) W R TR B R
S STAILR U AR A, o R e A 7 AE e BT RE T B BRAT E AR T LT &,

L s S ) s TREE AR AR B R R i s B

fibi A= 7 B AR PR SCARY R Sl 2 2004 AR S SRR A IR IIRAR SR B o kBl T RN
My A BE 7 1 5[], ol PR 1] e BLHOR FI 28 T 5 BRI il 2 AL 75 oK 1 1E o) BT AR M B, 3R
“HeiE B AT GEF ATART BRI AR 5 RS | BT U SRR I R A . BB R R L
PLRALESZ VT4 2004 AFHT, 2k R AR BRI 6 A% 22 s o 5 81 42 S ER LB B s v o B AR, X et
RIS ATAE " — B 517, RVl AR Ry T Bl MU e R B, 28508 A AR o T AR TR R T R 91y
SANE R RSB SR H R R R e S R AR A A i A R e AR
B RN IRZ IR AL i A 7 K IE E S bR, 2004 4F 5 (AR 5 [ #E 2 o ] s 3 30 42 2 B k4 i R it
AR PR A, XER A BRI, CRH R A AV S AN FURBEIE — AR 4, 25 R — TR e, T 2 2R it
A AT E AR s E T SRR A R R

(EAFTE R 2 , % TARAL R A 32 5 CR 1 38 5K 8 (5 A [ S i AR [l A/ i 32 7= it 1) 396 [ T
Z o BRI, RAUBEEAR G | HE ISR AR v ] R e 4 7 Y F I B, T i A s B 5 ) T AR AR
PRI IE BT o AR N A VR I GE AR TEROR 5 | R EOR AT AT & 9 CRH IS 24k 5 (R
WIFIFAESE AT A EHF L. A 0],2004 4F 2005 AF (1 PSR BR8N 2= BB 225K DL AR 9 7 =00t
5| ZE AT e I M A R B H RSP AT . P E A A L A R R
MATE R FESE R CRH ZR 81 B H AR I, BRI 5 A CRH380 Z 3 A IE [ T =2 .

2. HURECE AL R T I N SR AR SR AR S0 K A VEAL

H ] e ke £ TE ) 2T BB ) B 8RR A SRR I 7 22 A A BT, S 3 28 A A 2H SRR 11 7M1 17 B
TRZR o XAURAEFNIR R T o [ i e & = b i AR g Sl , i ELAR (i 4% O AT AT TR 9 77 2R IR E Py
PEINRBFEIETE 7 F & AR il 2 6] 0 AR R

(1) F 3 3 TR IEIE B A5, WA IR AL 4G L ORIIE T HR 51 i 5 T8 AL I S8ORROR
XA 5t AR A A5 UG 42, W 45 B4 67 R R AR HOR 5 3 . i 32 U5 09 10 5 Fe AR b i & N
AL 1998 43 2003 42 foe PRIYE ) B 37, A AR R 452 1o 452 TIMAMR], &) T AN T #5400 JTHREA T
BE, SEBRENTF 256 JT, HETA HAR A G T EE B, DU T IR AR N BB 12 " KB R 51 it AR
R THARSET EAE I 2] B T A o IR FIEGE (9 N80 5 UL, BORHE = 1 Rk
YRR, FHSERE o BRRHBE— 7 R 8 % GAE 32 U B 4 - “ 2004 AFRTER F7 9 X it A FLIE S o 4, iR 5|
B EAR, TR R B (RIS 22 VAR 22 7 )10 R DA A DU O 55 2 16 AR B[R] A48 58 U 5 |
HERAR BT AR, E rb ] e e A Ml R AR R BP 2 528 T AR 1) it

(2) Bk B R GAE e 0 P AN A AR, 2k B R G2 N AN AR DG A ) B IR e A R 4Lk, IR 55
TR PR 0E 5IE T, 2004 AR, T EIFUE 30 5 A8 1077 2 A VR AR 8 BN 3ELS HAEZE I B )
B ZIAS U SOy« Je 57 Fn e ez B 02 TR AR TE F A0 I 1) B A AR LG 1 5 VR BUER

1



FVER, g DA ARSI e B

TN LRI R R Z MG . KBRS Z )5, X2 R AT i — AR R TRk RSN
RIS TR BB R G2 Hh . 2008 4R, JEERIE TR AR S T Bk RGO 25 Al (11 ZERHIT B
JIr 51 R 5 A AT S s M AR S Fpo JT RE DM, LR S48 CRH380 [ H01%T . X — A MR SE 42
BT IR RS ECR SIE M g sh 2 . IR IR R R TSR H A S VR YT O Al E R
WG D7 TR AR I« BoRG [HEZ f, A TR S5 — Lo AR H (H SRR . A i
AFARMERE (B RSN B SR, Bt A CWREMUR &5 R . R RAES [ R B ARZHOR Rl 2 i
B FEEZER , 25 SN SO, A REE L — 2k FRATMAIFTEA 7RG RO 28, A BHUFBE BT
JERGRE RIS " B R G S BLBA PRCR  , ARRE A BUBT A 2R R AT B R A8 , A7 Z A0 )™
ARG VEHLE R A X S S VR B A GRS AR T, AREE I 55 T i R it

3. (B ARGE FFEOE RGBT R AR

X T 2 G PRIV B2 A o 3 BT DT 5, UG Sl 2 A A% O EMTT TR 5 BOR 27 ] B LRl A
Fo IR BT A A R B A AR I, P e e 4 P I B A O R e, WP i 3 R S R
YUVERER T A 2R o v e R A i A L DR AR R 5 B UE 28 A9 AE 18] BB B, J2 AN W 5 35 1Y
BRI A5 [R] 20 B A PR X LT R 2 S A AR AT B 45 2R

(D) ARIEA 7 2 BT R R Z 10 5 5 5080 %, R e e 2™ b HL 4 1 [ Beadit e i 3
W ELIE P B 05 BOMRFR B 5 B 3R 45 1F . 1R 2015 4R, h E A 18 AN as 17 al /e @AY [ 58 44 e Al
FAREF- 170 1995 AF A A P B 52 R A2 5 | 80 77 [ 58 i S 3 3 S A s AT b A L TR B AR i
450 TR AR SRS HE 421000 5 09 AR TR, 7045 285 v vo el iy T ) S E el b R A TR TR
YRR . PR SE Rk AR BARAE VTR P 2R, AR BAT 400 TR DAL 3 188 4 5 A i o, v 1 ks 7
TF R AT BEAN G e A 350 T-oKJy Z B el i 2k LIk se B Be, Hoa 17 MKg-F &b, A 15 ME
2004 4F R UL T BEJG 5 o RS 32t R BRI, i AT~ 2058 s i, (ELZh RERDRS BE 3438 51 1
PRIGIIKF o

(2)2004 4F 5 BT B AR 2R B R T 4 BRI R R A it A2 2% 2 AR B2 38 1 1 RS AR OB 2
A USSR, 2002 4R ] T e 2 B PEREINA A R IE I BRI 64. 1 Tk, 51k [E TGV o
IR B A T Al — K B R 4, (B 7R do e I BT 2 B . S, S e e v g 0 s R RSP e
PPAELINIBIE TR 300 TR Ep KIKs B, MRS R E , A it ot 1 /e s il iy =
B Ui g6 Bt i 1Y), 2Bl e iR i s AR v L, AR A B R R . R
AR JE: , IX BE L i Y R U I () AR B AT RS A v 78 A0 S T I8 AT PR 25 S KR, 7 B AR B AR IE T 3T 4Rk e
HOBESE 22 SR B AN B2k ik . MARKE T UK, Joie BRI =, ib s A7 s MOT A7 %%,
[l B RIS AT A5 2 SR TR PR A B i 3l T3 4% Aol PR35 (0 4 L 338y v ol k2 4 7l ok 17 T T DL
RV MR 2R o 5245 T, ARSI IE 1) BT A RE 7 [R) i X 4 g 45 4y B As A7 P AT 38 BE g 3
WKL STE 2T R TR 5558 WIS IREE By 220K

(3) ML M IR SR EOIF RIS R R B O EE A B R 5 P ) R A i 4
DI SAFIE BB ZE N R o 55—, v [ v e Ay I 35 3l 45 20 % 3l 3R AR N 5 R4 2 L g 2
Gi— A B TO R  STRA SR EAIR SR, Pt 5 Bt s Gl . M2, O 2 BREE — I pE [ 2%
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FILE TR T =25 Bl CRH A5 I A 5505 AR 2% 3 4 AR AA 51 42 7 v ] g ek 2k 45 O
e N B3 b BB RS [R) Ry A5 0E T 5 | a2 R i 3 4, 7% 28 IR 1 %o i o B 41 T AR 8 4 i I,
Wt S AR I S PRAaB AT A AT I B B i ok T A R . FE AR A i i R P, P ik A
WER N AR T HES 7= SR RGP AT A5 2 B R AP L 0 ) B0 S L s o I 32 T 4
KFR. HAET, bR T &R 3 1 K& AP & M R0 AT R B EE R AT X AR A
15 BAL L FIAL K" o 25 iR B 4 kR Ry, 5 2 S B T 1 A7 100 R 22, ) AT e R S B
SRR, R T R A 5 A = ) I L A s S e P E s e S PR MR S T H

VLK% R ], — 2 iR AR F R ¢ CRHSA MORAR S , W/ BB AR PR T, FAR A 20 40 545 R, (EL I S 7R 7 A
AT HF A T R 1T, B 56, SRR b AT A, RG2S PR TR AT R, A E
AT TH I — 478 8, VA AR — 1 T ORI 2 VA Ik PR 2 . S B AR KRB L 7 LT, ] — sk, 48
TR LR, BULE, e E AT TRATTA 5 4R B LR S A
14



-_r—
)2
s

AZ SRR 200 %100

FIT R BRI T2 #HA e

SRREROT TR m s AR RS A I R R AR I, 4 R 2 ORI R S L
HABG IR A RIE . 7ETRR G AR i he HOQIBOG R I EA L, W T B2 OCHR S & it T H T [l
A=l TARZ 4 S PRI R AR 8 BT A N BRI 8 TP 5K B TOUr) N 3t 2R s 7Y, i /b i it
AR, FE A AR R SR IR A AL 3 A BOTHE B A TR IR R R ek AR E N R
Gt R S AP E AR WA TR N B AT BT S8 R P S BTk B SR A R el
BT LA SR , PUH S RIS BAR IR, MRS g % (9 SCEE I 2 —, LR B E it 2 8
FRATAR s FE At BE 0 052 56 3 M0 i S I 7R R AR e 8 ) 2 B At A — B B, O T R sl oy
2R T ERRSESH SRR 7 . SR P A M A SE BT I TS, AN A B BT R AR R
WA A, — R ARR - RUR RS | — SRR YT B, R R TR AR S R e : 2006 45
JiE, KEFIRA LB 42 5 CRH3A AL, 1 #2004 117 F A9 2 ELCAD =4t 8 0, s R aR0E 22
Al EWBOP IR, AL O IR A SR RER RO G 0 o8 T G254 20 BT v 17545 (9 42 7 18]
K, BREAREAE R AR, WURAET ARSIk RO S5 A FIEE 3L, ARSI A B, . 2007 4EFR AT 58 4
SR TV TR ARG, OBOIER, AT T A ERBOE A, E A RS 20 TR R
SERL o FRES) AR BT R P A T TR R R IR SR Y

(3) 1B AT HESPHA RS S 1 Z 051 4205 A9 22 (Mukoyama,2006) , [ i B A BF A
SRR BOT B STERE R TR R R 234 TR BRI, ST 1 R4 1 I PR B <7 B A
HERY 7P iP5 (Von Hippel & Tyre,1995) B a5 47 80% (14 [RJUARIE H~F- B+ A B UKL 7R85 Afil ]
JEAE U BB T it pRik 2 ) BT 75 1) St RO G IR B 2 b o AE DRI RE A, ok A AN [R] B2 (9 A
TR N RINFR AR Bile B N B DA 6 BB B A SR L, 25845 X 2B I I B0 A 5
SKEGT M B T I8 R N IR RYBLTT 2K ™ o AR sl 00 28 P2 28 8 Hh ) Mg 00 5 Al 2 107 P B 5 4 sl i 728
PSR S22 U5 bR SZ IR A B G0 H R s IR AR FE T AR 2 It il AN 98 i, A5 1
W ARG Z N, DRI, o BORS 0 J8E BOR i KB IR . PR ARam A O/ A, DN R A, w5 2R
BB N B0 AR A, 25 B AR . S W B AR TE 7 I 240, A% 1 AR A i 73k P I e Sl o 4%
T, — ELg SR At FE RS ey A B i o 0 sk e [l ey 1y Rk 075 XA 25 5 20l BERAR ANIR] . A7 288k
B SR AN N A28 DR R 5% A R s LR, AT SE K % R A A /S [ R i B 9 OC 2%, 0 TR 527
BT L i 455 1S AR ah T A P BN 2 SRATT [ P2 8 I T A, e 28 A — SR B ) L il sl S S AR
FSE PR A ERvE PR AR AEA b, AT 7 el B o ) M, 22 4 s ) A 51 2 42 R A 1000 224> 38 fin 2]
PRBY 3000 224> AHAEAR B RS b, FA HE LR B 208 1 45 I HL 45 BE A LR A 25 BE_EAS 18 51043
g1 o AN B BB T T, BE A= AUARM I AE 42 11 4 02 4R o

AN ARGIEEBRER

1. 54

AR SCE I T HOR S ) Y FOARE L3 HTHESR , 25 58 b 1] oy R A8 T e 308 o) T AR5 Sy T 1) 03+ 19 42 ik
FE A T U458 : (1) RIS 01, FHE WA AR AR SC 50 R SR i £ R S f it it AR = H
WEE MERE R B ML ™= AR AR AR SR B S22 B E T 3 T RE S a4 . (2) IR IR EC & & , 2045

U LA Wk A ], S DT RAR B RN B R AR A A P R 5, FUR B RS L DOl H AR R i i
P AL REAR DR B Sk o RN 4 40 M 00 At P R 22 , A5 RN S 2R A SR s R
15



FVER, g DA ARSI e B

FE7RAT 7 BN 1 B R AN PR A R KIS VERLR, S22 W O it BE D R AL, (3) & s R
GO  MRYERHIT S TR B 5E 3 IR AR 3 2 (7] 20 B T 0 a6 B A A L B UK, S22 e UE
B RE B B S . (4) oz I LI, RIS 5 |k 22 Bl ARG iy i v 2 = 2™ 22 S5
ST ) R UE 1 BB B R R AR

o R M i M RS 7 T TR W 288 S B PR R B0 P L B i o5 5 L ik 8 32 9 D 3R ) o R
b FREE WIANAE TR BUR £ PRGBS ] B ] R G4 s Sk XA R R TT R L
J77 TR [ v B 7 a5 [ A 6 134 S B ot J32 22 e, L 3UA 7 [ P4 A2 T 4 AR
FIBEARIR BRI W RE ) A Z b SR RO RTAR T, X 28 2 HEA T RER A F AR (1) Hh 2 v e 4 ) B
Kitisy, ARG ENTER SR LI R AT R RARIESE . M T, ATl & R WHLAE ™ a4 [ bRk
R Z YEUR, P T i A R AT A MR A0 (2) S48 B 4 B 1 [ B 17 R 4
2 B U T PRS2 BORFE L ZOR o AR 222 A6t i Fi 1) sl i s 0 L 7% 1 1 B AR S (A s
BB , Y TCHAR T | BE R AT BB 3 VR [ PR 5 R 2 A0 ] PR B AR BT T (e g R S e 45 ), it /b m] LA S 1Y
HEAEIA o (3) AT i A A AR A A A SR 30T 7 iy, 5 | 5 AT ™ e m] o ] P Al sk 75
FOAE LA B AR B0 ) AT 171 A o SRR ARE P8 PR Bt 25 A i 3 300 77 it 3 1T DU AR 5 B ) S R AL
o, WA PR RE BRI b A5 5%, A LA 2o H A 5 [ A 77 ol 48 AT 2 SO 308 1) TR 30 1 18 803 (9 4%
Ao (4) RPN B A TFEA B ARERL . 20 {208 80 AR AU Bl 7R o i PIR L ZUL 4 4%
ARG BE, H I Bk R GEREAR " BORIKF I8 OB T, 2067 51 R R T AR [ ™ A B3 X JBE A R (/NI
2014) o #BEA 20 H22 90 AEAUAYIIIRAUR , w3l 4= A A N B A AT REREHI A TE S |13 45 P A 808K TR
N AR IE B AE

2. HORRR

BT v ] 2 T o R B R e SEL BRI 5 B AR GRS U T Y R 5 R, BURE Y E i 5
HR 55 1977 2, 7225 B 1 o i Ml 1B 10 B R ) R R AR IR MR Rz

(1) BEBR R A A 0 A5 B8 T 1 5 () /s Y BRI R B N R 2 HIOHT P XUBS: #) B2 2 %
I A F it s B AEAL ROL ST o X R TRAIL TS e ShBILAEAE LA BEAS T 3045 2 7l 45 B A TR
POARBEA G AR, R GEAFEE AR EE RV SRR, B2 R 2V i BOR I B 5 () PRI 55 T B
B A RO Pk 5T s G Bt A B R BUR R I | DR DR A Bk — AT MR A R
TR R T S U], L 2 A R BRAE AR A v R 3 A AT b v I IR, B4 Y kAl Bl v i .
X7 BEAR T TR AR AL T 37 AN e e [ AR o ) At o 5 A 38 171, DA P o PR A 25 R AU, A st AL
N HAR R B EE SCRFEOR o A OB AN ] 5 S 3, TR 5| 2 5 i i oMbl T 8 By
A BB hb e 1 Rl A o

(2) IR s il il e PR N 7 BEARBERE , TR A2 A o B HSRIR T T & HIPE AN A TR S W7 )=, bk
A NIZ UGN AN M 7 b JZ R IE [ B RE D A o 52 D S R R R i, A Aol JC B8 H R I &2 2%
AL P AT SRR KM o JAFR, 1 A 3 ol PN BB R 238 I {EL A Al 5% T 38l
HCFEIA AT S, NA TR R R AR B TR IR . A6 X — BUGR, BRI R 2F [ A5 ol
FRZIR R R OCE . JEIIRAE 7 OR B B8 S0 R i A3 T, — 77 AR A A b F) S B 4 FR
W AT, Sy SCBREA M FE A B T 5 5 0 ) T B8 A 5 5 — O T LA Aol N b 4 B3 T BT s 5 5 L
DSR2 R 45 R BE W8 RV, LA 55 S ) 285 e R AL S RGH B OB JH o IR, 73T 4 i ot o
ST RE PR 29 A A IR BRALH A FR R 25 A Al B AT 0 LS B A, TR R 5% I
16



=

AZSHAEFE 2 a0

W AR A Z [ R o BEE TR , BURF AN 508 A Al A A3 2% BOHEAE T 358 85 7 1 4 i
) 4 3 Sl i, B3 A il RN A RS R R, A EWT RIS 4R = T R, BORFE R RIS A ) 8 AR 4t
2509 A b, B e BHEOR B A T AR B R A T3 D e Ml AR S e A 37 B i 3R O AR Y 3 g, 1
PRI EORUEA 16 BA G 5 BRI F AT A i T Hp 2

(3) ATl & 58 2, BB IR BORBEL AR, s 25 28 il 3 Ml BRI 31 1 1] B3 T e 75 118
B 5 I EROR AR BRI v [ A M AR T RE AR AR AE B R m Al £ 5. XAER
PR A H TS BURTACR , (H L 20 BE B R GRS 3 9 1 1) AT A 3 R 2800 o | B A AP Py 3
PEERBESEN A TBAANRRIEEDE . BUR R FE 73T 5 A5 AR X FEAE A1 Bk g 3 o A PR I 3l 1 A
FZEAF R RTF I A I RAT G A 2R 5 SR FOR I AR &R o 15, B 25 G A IR0 W R 5 34Tl
WP 5 2, SR BT A s GO e IR 55 o U, AT M i K 128 3z FH 8~ 5 AP B i 255K (n
PRI EAE AT ESR ) Z 8 , SR Z AU 3 0B T e R R M A R 7E AT FE N
R AR RN 22 S BN o R, TS 1 A 2 2 W i M I PEBOR S A AR B, PRAEIEPEEOR BT A
BRI 1 i N IR RICR PR -

S

[1] Amsden A H. Asia’s Next Giant:South Korea and Late Industrialization[ M]. New York: Oxford University Press,1989.

[2] Arrow K J. The Economic Implications of Learning by Doing[ J]. The Review of Economic Studies,1962,29,(3) ;155 - 173.

[3] Baldwin C,Clark K. Design Rules ( Volume 1) :The Power of Modularity[ M ]. Cambridge , Massachusetts ; MIT Press,2000.

[4] Baskaran A. Competence Building in Complex Systems in the Developing Countries; The Case of Satellite Building in India
[J]. Technovation,2001,21,(2) :109 —121.

[5] Blomstrom M, Sjoholm F. Technology Transfer and Spillovers: Does Local Participation with Multinationals Matter? [J]. Eu-
ropean Economic Review,1999,43 (4 -6) 915 - 923.

[6] Borenztein E,Gregorio J D,Lee ] W. How does Foreign Investment Affect Economic Growth? [J]. Journal of International E-
conomics, 1998 ,45,(2) :115 -135.

[7] Cho H D,Lee J K. The Developmental Path of Networking Capability of Catch-up Players in Korea’s Semiconductor Industry
[J]. R&D Management,2003,33,(4) :411 -423.

[8] Cimoli M, Dosi G,Stiglitz J E. Industrial Policy and Development: The Political Economy of Capabilities Accumulatio[ M ].
Oxford Toronto; Oxford University Press,2009.

[9] Evered R,Louis M R. Alternative Perspectives in the Organizational Sciences:  Inquiry from the Inside’ and * Inquiry from the
Outside’[ J]. Academy of Management Review,1981,6,(3) ;385 —395.

[10] Guiennif S,Ramani S V. Explaining Divergence in Catching-up in Pharma between India and Brazil Using the NSI Frame-
work[ J]. Research Policy,2012,41,(2) :430 —441.

[11] Hobday M. Innovation in East Asia:The challenge to Japan [ M]. Aldershot, Hants : Elgar, 1995.

[12] Johnson C A. MITI and the Japanese Miracle;The Growth of Industrial Policy,1925—1975[ M ]. Stanford, California ; Stan-
ford University Press,1982.

[13] Kim L,Lee H. Patterns of Technological Change in a Rapidly Developing Country: A Synthesis[ J ]. Technovation, 1987 ,6,
(4):261 -276.

[14] Kim L. Imitation to Innovation ; The Dynamics of Korea’s Technological Learning[ M ]. Harvard Business Press,1997.

[15] Kim L. Stages of Development of Industrial Technology in a Developing Country; A Model [ J]. Research Policy, 1980,9,
(3):254 -2717.

17



FVER, g DA ARSI e B

[16] Lee K,Lim C. Technological Regimes, Catching-up and Leapfrogging: Findings from Korea Industries[ J]. Research Policy,
2001,30, (3) :459 —483.

[17] Lee K,Jee M,Eun J-K. Assessing China’s Economic Catch-Up at the Firm Level and Beyond; Washington Consensus, East
Asian Consensus and the Beijing Model [ J]. Industry and Innovation,2011,18,(5) :487 —507.

[ 18] Mathews J A. Strategy and the Crystal Cycle[J]. California Management Review,2005,47, (1) :6 —31.

[19] Methe D T. Moving into the Technological Fast Lane : From Reverse to Forward Engineering Through the Establishment of In-
novation Communities in Korea[ C]. Proceedings for Operating Research and the Management Sciences,1995.

[20] Mukoyama T. Rosenberg’s “Learning by Using” and Technology Diffusion[J]. Journal of Economic Behavior and Organiza-
tion,2006,61, (1) :123 — 144,

[21] Perez C,Soete L. Catching up in Technology: Entry Barriers and Windows of Opportunity[ AJ. Dosi G, Freeman C, Nelson
R,Soete L. (ed. ) Technical Change and Economic Theory[ C]. New York: Pinter Publishers,1988.

[22] Razavi H,Jamali N. Comparison of Final Costs and Undervalues between Reverse and Forward Engineering Products [ C].
The 2nd International Conference on Engineering System Management and Applications, ICESMA ,2010.

[23] Thomke S H. Managing Experimentation in the Design of New Products[ ] ]. Management Science,1998 44, (6) :743 —762.

[24] Thomke S H,von Hippel E,Franke R. Modes of Experimentation: An Innovation Process and Competitive Variable[ J]. Re-
search Policy,1998,27,(3) :315 -332.

[25] Thomke S H,Reinertsen D. Unlocking Innovation Through Business Experimentation| J ]. Harvard Business Review,2012,
90, (5) :84 —94.

[26] Thomke S H. Experimentation Matters : Unlocking the Potential of New Technologies for Innovation[ M ]. Boston Massachu-
setts : Harvard Business School Press,2003.

[27] Von Hippel E,Tyre M J. How Learning by Doing is Done ; Problem Identification in Novel Process Equipment[ J]. Research
Policy,1995,24, (1) :1 - 12.

[28 ] Wade R. Governing the Market; Economic Theory and the Role of Government in East Asian Industrialization[ M ]. Prince-
ton, N. J: Princeton University Press,1990.

[29] Zhang W, Barbara I. Managing the Product Development of China’s SPC Switch Industry as an Example of CoPS[ J]. Techno-
vation,2001,21,(6) :361 —368.

[30] WRsl . MEOARTIHER A ERUHT 7 T80T ] Jbat . B EE, 1994, (2).

[31] BEA . FENKEP I HE AT AT ] A5 2558 81,2008, (1).

[32] B0 . P EmEAL R [N]. b5t BHE H 42 ,2011-10-22.

[33] BRI, 25252 . IR TEH RURI L TR PR AU RE 1 —— ™ M BOR 19 1 B i [ TRT-LCD Tk gk e[ J]. b
7 EBRE B IEL , 2010, (5) .

[34] B, HEWE . Mt A BT k22T bEER N RA®RE? — D HEPERE T RRAER AH[T]. Jba:
BB ,2004, (4).

[35] ki . RESEEE—hEZ DR AL M]. K HIR#E AR, 2014,
[36] VEHM, B2V . HoRUE AW A EQUBILEI[J]. Jta 254 B, 2007, (3).
(37] BRIL, R, VA . WA S EORIBAE[T]. Jbat: i [E Tk 289 ,2016, (9) .
[38] B4, 2015 4Frp AL R KBTI O R RS BL LY ] b - AR CRL BV 2016, (1)
[39] AW, IR0 . RS E DT VE A BOAREEERATAT : ShAS e IR A [T ], Lot A5 5, 2014, (4).

(40 ] TREAR, HL55 , O A . J5 A A B AR B ) AR S i HE A3 A —— LA AR S - AR A W) DVD ALl % e o 151)
(] R B SR HOR A B, 2008, (5)

[41] 5ROKRIR, HPE . 55 =07 HOR PN B BGE R B B A A FIRIESE L) ] AEat  BR2A22 005, 2008, (2) .

(42 ] BX/NAI . SR RIAT « 5 v [ Bt ol 40 AE [ M. Jbat. i i ek, 2014
18



- g <=

AZ B ZE 207 % 10

From Reverse Engineering to Forward Engineering
——The Implications of High-Speed Railway Equipment Industry on Technological
Catch-up and Independent Innovation in the Chinese Equipment Manufacturing Industry
LYU Tie, JIANG Hong

(Institute of Industrial Economics of the Chinese Academy of Social Sciences, Beijing, 100836, China)

Abstract; The capability of forward engineering decides to a large extent the level of autonomization and com-
petitiveness of equipment manufacturing industries, in which final products are highly modular and providers of final
products are more integrators than manufacturers. Most Chinese equipment manufacturing industries have gone
through the stage of OEM and started OBM businesses, yet a large proportion of OBM enterprises rely on reverse
engineering for product design. China witnesses a sharp increase in localization rates and global market shares of e-
quipment products, whereas many providers of these products are not completely independent in the selection of
core suppliers and are still under the control of overseas suppliers. Meanwhile, a handful of Chinese equipment
manufacturing industries, such as the high-speed railway ( HSR) equipment industry and the hydro- generator in-
dustry, have successfully established forward engineering capabilities in the past two decades.

Given the representativeness of the Chinese HSR equipment industry in terms of quick and successful shift
from reverse engineering to forward engineering, this paper aims to explore the following questions: (1) What are
the key factors contributing to this shift in the latecomer industry? (2) What are the influences of each factor on the
establishment of forward engineering capabilities? (3) What are the boundary conditions under which these factors
exert influence? Is it possible for other Chinese equipment manufacturing industries to replicate the story of the HSR
equipment industry? To answer these questions, we conducted in total 37 focus group interviews with enterprise
managers, R&D engineers, and lab workers in HSR equipment manufacturers and suppliers, as well as academic
researchers, industry experts, and government officials who have been involved in HSR equipment development,
manufacturing, and operation. These interviews were enriched by a broad search for secondary sources such as ar-
chives, newspaper reports, industry journals, yearbooks, and firm documents.

Drawing on a pre-developed four-dimension analytical framework and the data described above, we identify
four key factors contributing to the rapid accumulation of forward engineering capabilities in the Chinese HSR e-
quipment industry. First, the strategic orientation that emphasized commercialization and mass production of mature
products, rather than small-scale production of experimental products, shaped the R&D efforts and the development
of technological capabilities. Second, the continual accumulation of specific R&D human resources since the early
1990s and the government-led cross-sectional strategic collaboration collectively enhanced the resource base for ca-
pability building. Third, the ever-improving experiment conditions, experiment methods, and experiment organiza-
tion kept the entire experiment system and the learning mechanism running at high efficiency. Fourth, the simulta-
neous introduction of different technological trajectories from three countries fostered intensive parallel learning -
learning by experimenting, learning by doing, and learning by using, which accelerated the speed of learning and
technological catch-up of the entire industry. In addition, we compare the Chinese HSR equipment industry with
some other Chinese equipment manufacturing sectors to find out the boundary of our findings. It is found that the
government should make efforts to build institutions and environments bearing the four key contributing factors
above. However, the government-led mode of technology import and catch-up can only be replicated under particu-
lar conditions that are characterized by very large domestic market size, strong competition between incumbent
firms, long technology life cycle, and existing absorptive capacity.
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