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Abstract

To address the efficiency bottlenecks in the supply chain and cross-border trade barriers of the in-
tegrated circuit (IC) industry, this study constructs a two-dimensional research framework of “full-
chain supply chain empowerment + cross-border trade innovation”. By integrating three core theo-
ries—supply chain collaborative management, cross-border e-commerce ecology, and industrial dig-
ital transformation—a collaborative efficiency evaluation system is established. Empirical analysis
is conducted using a combination of multiple case studies, questionnaire surveys, and the Analytic
Hierarchy Process (AHP) combined with entropy weight method. The results show that the digital
tools of e-commerce platforms can effectively reduce costs and improve efficiency for the industry.
The “cross-border dedicated supply + localized warehousing” model is suitable for cross-border trade
of high-value-added IC products, which is significantly better than the traditional model. Furthermore,
vertical e-commerce platforms have better adaptability to the IC industry than comprehensive plat-
forms, and the tripartite collaborative mechanism involving government-enterprise, platform-en-
terprise, and upstream and downstream of the industrial chain is the core key to the long-term de-
velopment of the industry. The two-dimensional framework and evaluation system constructed in
this study are scientific and practically applicable, which can provide theoretical support and prac-
tical reference for the digital transformation of IC enterprises, the precise empowerment of e-com-
merce platforms, and the formulation of industrial policies by the government.
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Figure 1. Two-dimensional research framework of e-commerce platform empowering IC industry
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Table 1. Evaluation index system of collaborative efficiency
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w' =[0.362,0.305,0.198,0.135]' M4 Aw' = [1.465,1.242,0.807,0.548]";
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2.5 (AW'), /w/ : 1.465/0.362 ~ 4.047. 1.242/0.305~4.072. 0.807/0.198 ~4.076. 0.548/0.135~
4.059; SKFUIAMEST 4., =(4.047+4.072+4.076+4.059)/4 ~ 4.064 (& 2 P2 4.082 Fk5Hfit 5 4s
R);

3. it5 ClI (A 4): Cl =(4.082-4)/(4-1)=0.082/3~ 0.027 ;

4. 5 CR (A 5): n=41 RI=0.90, CR=0.027/0.90=0.030<0.1, @it —H AR

Table 2. Judgment matrix and subjective weight of criterion layer
7 2. AN EHIHTIERE R E M E

AL A ] eI T SR ] EAE W
BRATE 1 1.2 2 3 0.362
BESSIE 1/1.2~0.833 1 15 2.5 0.305
DiEZEaNE 1/2=05 1/1.5=0.667 1 1.8 0.198
A2 il 1/3~0.333 1/25=04 1/1.8 = 0.556 1 0.135
B KRB ( Ay ) 4.082
—HMEARF CI 0.027
BEHL— Bk % CR 0.030 < 0.1 (& i K 4)

EBCE LSRR, AR i - A 51 (0.362), FLUCON AR ARTHYE)R(0.305), S Hh 78 S pic v i
PNl BRI RO F R P B IR AR A% O 7 SR T 0 2 (0.198) 5 KUK 44 1) (0.135) 4 & A Z AH X A1, {2
AT 52 B IR A RE VAl 1) B L R o A5 B IALE T R R WALE, I ek A S Bl A LA UE, 4R
b2 SE R 245 S RFTR .

THERR(Z) A “ oAb - RIGEA R $8hs A, BT A 30(10) T 48 A ALE :

ELAZFE AR AHP R E W' =0.582 , MAUEZMALE w'=0.521, Jeit 5 ATE fats w xw' Z Al

H bR 4848 wxw" =0.582x0.521~0.303 ; fi & i A 48 hx w'xw" Z 12y 0551, MIZEEHE w =
0.303/0.551 =~ 0.550, 5 3 gk F—5L,

Table 3. Index layer weight calculation results
%= 3. e ENEITEER

T2 fabr 2 AHP MM E W WBUEE MR E w"  ZANEw  BEHT

RIE AT 2R 0.582 0.521 0.550 1
JRAS J25 ) 2 WA 5 b 0.285 0.324 0.300 4
TR A H AT 4R 0.133 0.155 0.150 9
AT R & 0.392 0.408 0.400 2
RS T A T BRI 87 )R] 4 4 2R 0.345 0.356 0.350 3
EEIETT R 4% 0.263 0.236 0.250 5
SR Wb | 0.442 0.458 0.450 6

T3 h R4 1%
PJT AL B 7R A1 Bl 0.558 0.542 0.550 1
P3G A I 0.595 0.605 0.600 7

JRBG J2 i 4 5
B EF MR ER 0.405 0.395 0.400 8
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fRbr R — BRI A R RO, B FIWERE CREY/NT 0.1, i —HiAels, wHIRFRE EMAUE
TSI 2 R AE . WEREPUEHF L, RIWRA TR U N & E G . AR
e iy SR S (= A N P e A Al R % 57 A RUN BB S G A PS5 A P (B E sl A VA ok 7 3 e
HIRZ W FUYERL o

4.5. SCES AT S¥IRALE

BT PR R, AR T A 2 A 0T 7 QISR TR B R A RE S IE VA .
I EATVO I S = A BRSO R O R AE X, R 28 gt il FHEEM. s
e A IR T B R B A A A TR B, KBRS 180 4y, RIS XL 45 168 1y, 6 24 HIU R 93.33%
[ B e B L L B, 1688 SZAN T BT B Bk AR Dok 4 AR LR S AE N S Ak, o
SEOIFTCN TR BT &, HARONEGRETT &, M5 E k550, IRFEARMARRIE S8 5.

RAEHRT T & IR B A A LS P AR O WU, AN 7T S 491 05 26 T 08 kR 8 5 TR 57 0 (1 BR Sl A 32
B Rl Ge it 70 9 S UG R AE S, Tkl 7oy R SRR B 4t S O 4EE RG], NEBER
Bl L S LR IZ IR PR S % . Tk, M P A + WS ign” WYEE ROEFAEL.: FE2k
X per A SR B, 553 sikias B N S5 R 5 . e B AR R & TR EE 1688
NEEET B2B R, LIRS ENH 5 AR IIARE B T aHE IR, REENTTS; B EE
bRl DAZE &AL B2B kA, #0ATRESETR S5 R DA E T4 R Tl g yans, FEEHE
W T P RS 5

VUK Z 50 () S B PR SR FOANE T Ah, SRS R BGE 2 4R R . LRI IRAE I B AUSAR AT,
LA UER 5 5 LR R IR S5 Re 71, R 2) 8 B PR ) R AR B AT o B Bk 1 5 B A
A, ONREAT LR T B R OCBLRE 22 . RS A ERAE N BE TR I B HL PR Ah A AR A BT LT 1688
RIS RG2S, ERBE T HAIRIER, FEEKRS KB TR, %
SEAT R EIG A MRS ER . ZEAIHE I 6B 5 55, Bl
O A S, OB Z RACFEARR IR IR IS MR, s RO LRI =M, (RER
R AR 1 AR e ST TS R AR

itk — 0 B R T RE A R SR AR, B IRFEARARERYE, AT EL, SR S TE =
MEOYEETT IR ST, BG4 FoR:

Table 4. Descriptive statistics of samples

F 4 HREEMSEITLE%R

Giit e G 2/IX ] Bl b
INFL b (<50 N) 36 %(21.43%)

Al HAR Fp 8 4\ (50~500 N) 89 5%(52.38%)
KA (>500 A) 43 7(26.19%)

<14 20 % (11.91%)

ErER & 1~-3 4F 106 %(63.09%)
>3 4 42 %(25.00%)

. W s 98 %(58.33%)
A {505 A 70 K (41.67%)

MGETHEE R W, FEARCIH RE S R ER oA , HE RS B & SENHAE 1-3 4, A4
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M R G RS W R S Al T LU 50%, BAARHT “EEBIR AR MO, R
AR EEE TR TR, HEAT 20 BRIUAC PR UGR B SCIE AT AR 2 S v 1, b
N -

PR RE (DY) BA R AT B ™ A0 B s e iR A o], B3 5 A

IEFRbR: BBREA PRI A X0 = 25% 5 B0/MH Xy, =8% » Al SEFRE x; =18.3% , U
PRAEALAE X; = (18.3-8)/(25-8)=10.3/17 ~ 0.606 ;

FRTRAR: BBREARHZIRAR IRNE Xy = 3K B/ME Xy, = 0 U4, Sl SEBRE x; =1.2 K
I4E, TARHEAAE x; = (3-1.2)/(3-0)=1.8/3=06 -

Table 5. Summary of data preprocessing rules
2 5. BIBTULIEMNSC Rk

kb ERAY RBARAEHERR AEEHM /A5
ARG =S WERER, ZREETIENINE
o E AR FRRIGRA F %) X5 = (% =X ) /(Ko = Xein)
TbrbRiELL )
ﬁ ﬁ?ﬁ*ﬁ(ﬁﬂﬁﬁﬁ%%mﬁﬁﬁ@) X;j = (Xmax - Xij )/(Xmax - Xmin)
~ A 7 [ i 1~5 7Pl = AR, 5= RiHE)
R bR AL ‘
B IEAC E 1~5 3PPkl = ARG, 5= EaRE)

W EARTAEBP TR, AT AR SR, JJa S R R RE T SRR Ot e R S
4.6. thEIIEETHEESRE A4

BT ARQY) U EEERMIDFMGELR G0, Atisss “Rs e AW + BRRE 50
WO R FOMESE, WRARERAE . /o 4EfE 25 FERBGERE . BE LS A Z TR ST, N
BARBBE S A RIE KRG , AN UK W [ RE A3 50 R0 75 (S > 0.8) . RUF(0.6<5<0.8). FFeil(S <0.6)
=AY, 168 I AR A A I LA T R TR

THE I FR (L) I B Hh BB e B A, R T A1) TR RS 357

L SR HGZ AL B AR FR AR AE LB X SO0 RIZR AR wy (K 3): RIWARA T %% (w = 0.550, X' = 0.606)
JEAE JE % R A 4 4 % (w = 0.400, X' = 0.658) ALJs A2 i A 7 b (w = 0.550, X' = 0.582) F55E & i T %
(w =0.600, x' = 0.533)%%;

2. TFEINALAT: S=0.550 x 0.606 +0.300 x 0.521 + 0.150 x 0.489 + 0.400 x 0.658 + 0.350 x 0.624 + 0.250
x 0.712 + 0.450 x 0.564 + 0.550 x 0.582 + 0.600 x 0.533 + 0.400 x 0.6 ~0.73, XN ARELH N “BIF” .

Table 6. Overall distribution of collaborative efficiency

6. MEMEESE IR

BELER B4y X 8] SVHEEK) =14
7 $>08 23 13.70%
R 47 06<5<0.8 95 56.55%
(Gie: $<0.6 50 29.76%
&1t - 168 100%

ik 6 HETT I, FEA R RERAA I PRl E. PR YIRS ATRHIE, X SURR Y
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e 1 5 0] B L B P I BERCR CAE BB, (B 30%I M Ab T 15 UR SE 90, P IR R REAFAE R
RIETHE ] o HE— 0 REEAZ O R R IR, AR RIAERZLL 0.72 (P33 A Jm DR 4EZ 2 1, W
WUE T LR T B A B ARG RO T A O EL s T RS (R 2 T 318 0 0 0.58, ORI HESR T (1 JE AR
AT, XSRS B A R e A S XU AR T LR T 6 T e B A L M R A R

TSy YEFERRERS LR, DUORHEIZ P R Rpe IR 2 B R e, BARIR R “ ARz > 2ok
I > ipdhfg > KRS RS R, RARGr RA% DRI R 7 s

Table 7. Comparison of efficiency scores by dimension

= DHEEBRES IR

WL 2 2 RSEC Y Hey AV RN
FRATE 0.72 1 KM FRAT- 15T 18.3%, SR &
LESIIS 0.68 2 JEAF A e R BT 4 i 22.5%
iR 0.63 3 BTN H4E R 40% LA L
JRUB4% 0.58 4 PEEEARL B 224 IR

XSS R — AR T “ BERIBE 4B SR RAE " R 38 R, (RN A 17 ARG ) 4R B2 2 )5 52 L R T
SR AESMS . AV - T i[RI (A% 00 SEBB T 7

REWRE T ERMMEREER, A4S 4 KR GRAGESE, XL rfE YUk, &R
LB =T SRR, RN NS S AR Z RS, BARE RN R R

Table 8. Comparison of empowerment effects by platform type and cross-border mode

* 8. FAXBSERRAMEELR

Xt Eh g BRI R SAXEE S KB RITH)
i B AT (S 01 7 ) 0.76 R BATR B 5 21.5%
P LR R (BT HL L 1688) 0.69 KT RA R 4% 15.2%
ZE (R Tolk ) 0.67 KM RAS R B3 14.8%
5 S5 PR (] L o) 0.71 T R 4E R 5y 0.71
. LA + Al Gt 0.78 JEZ1% 92.3%, WIS L 18.5%
FEHE + BTN 0.65 JB#)% 78.6%, WiRHAS L 25.3%

%8 HRiEMIRY, EEHIET G MGG MEEE R TLHEMT 6, X RHBIET HRPHE R
T BRI BR TN 5L B S RE ) ARSI R R, “BS Tt + AL ofl” Bk
MG E R R E N TSN PG BAE + B0 AN B, 2 UE AL g m i . B
(RIS i A, (5 B 5 358 L HORG HE VL IE B AR 1732 755K A R 1 s BOINAELES 5 858 52 5 (K0 A% Lo 3T,
R TR TN I 8 5 S O SCEE (B

47. REMRIES

NIGAESEUESS R ATFENE, ABTTURA] “ BHACE 50777 JT AR E AL R afeis & ik
BNINEEBIEGEENE = o x TUHRE +(1-a)x ZUWNE, o B0.5), HHiTEEREADF
REFFI e PRI I A% 0o e TR R SR S AR 3 45 SR A0 T 4 9 s
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Table 9. Comparison of weight calculation methods and correlation test
9. WEIUE AN SHEXERIER

WEHHE I B AR BakE Aotz SEFRHRRERE PHE
Fophedkamir)  wy=(wxw)/Y(wixw!) 067 0.12
B T7 3 0miE& %) w; =0.5w] +0.5w] 0.68 0.11 0.86 <0.01

SEREOR, PR OTIRTHE IR MR R ECN 0.86 (P <0.01), TEHATH o BAT sl 04 iR (R
HYPEMTEETE. B + A ot UCEIR) R A A, UEWIAWE I SRS RAR i AT 5 .

5. fIRGILERE
5.1. ARSI

AHE T R PN B e BEARIRAE + BSETT D) QU XNEEAEZE, S5 AHP - BGE L FIRL
REVEAE A R, RGIRIL 7 AT SRR R R B L R B S SE R BR AT, 45 L AL &g 25—,
PR 1 By A TR AT A RO 1 L R L BN R L, B KR RS HEIL RO LR . X IRBE LRI A 5
%4z, SaaS AGMMTAEETT I, SKIURIWMA T A7 R RCR BT SR AIE A A brs 5=, “5
B + A Ot B REE R S M IN(E A B 5 oK, WA AR IR I IS A . A IE G
J, B RIRRE IR TR A S =, EEIURER FaERARRS Ll Pl BR
B BEAE T T G P AR B L AR, SRR T e A R T 6 S, B - P S - k=Tt
P FEALRR A KRR R AZ OO/ B, BURNBGRS . TR 5EES. b EARSErass, Tk
D |V S P

5.2. EEBR

FTHIFEE W, REUFSEEE R RSN E, AR R f AR &, Eshf
ANECF BN EA R, T & TRSEFAA SRR ST Sl rams, FmtER
AR REST, ST ARG A R SILE RS B 5 A NI SR I RE, M “HoR + BRI
+ RS HIEBERRE IR R MBURTE, RSSO BOR, USSR 5 8w, @R
LRSI 52 2 U 551 6, HESHTR = e Wb R A R AL o

53 MRERSRE

B TAAFAE € SRR — RAEATE s JE A B, SCUEAEE 3 2ORIE T R =M X i B Al
R IENEA Rt — PRI, R IR ROR 58 IR e ORISR S B A AR, X I P R R RE Y
FEAL . RKRBFATY KA R VEE, PIANEE IR B0 E A R B EdE; 25
VPR R, MBI TEARLER; IRAIRTEA R, A RIS R L B Al ) 22 57 (L IR BE 7 K, 32
HH S LA O P P TR S
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