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Abstract

In the context of the continuous development of e-commerce technologies and multi-factor col-
laborative innovation, technological innovation increasingly manifests as the combination and re-
combination of diverse technological elements, making the identification of potential technological
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opportunities from technological structures a critical issue. Based on this, this study adopts knowledge
recombination theory and analyzes the technological structure and its evolutionary characteristics
in the field of E-commerce from the perspective of technology combinations. Methodologically, pa-
tent data are used to construct technology combinations based on co-occurrence relationships among
IPC main groups, and their distribution and dynamic changes are characterized by frequency and
stage-wise proportions. The results show that technology combinations exhibit a pronounced skewed
distribution, with most combinations remaining in a dispersed state and a small number forming rel-
atively stable technological foundations. Meanwhile, some combinations show a continuous increase
in their proportions in recent periods, indicating their growing relative importance within the tech-
nological structure. Further analysis reveals that combinations between business data processing
and technological elements such as information processing and intelligent computing demonstrate
relatively strong growth trends. This study reveals the evolutionary characteristics of e-commerce
technologies from a structural perspective and provides data support for the identification of po-
tential technological opportunities.
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F B A AN [F] TPC (International Patent Classification) 3= 2 FI L LA UE [ BRI R B R Z B IH G R R, NH
1] L 7 5% AU R 5 A Ik 1 RT A F H e At 1]

HHT, RS AEZEM SRR MO S HEG Z R RES . AN FEER SR 2 0] 1) 5t
BTN, BRGPHE 2 RIS ERNH G S EH. FERT, WA EROERAE KRS
WU A R R T HAR TT 18], B L1 e 45 AU R 43 A ) B e . X ) REE A b S BURF I
RSB IUA R . ERER BHIRZ BRI &AE N, 758 2 MR AR AT S, A IUKYE L F)
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], hikZ RGBT #AER AT R A2 . BISs BRI, CABIEE MoE o Wi m e & . FHOCHT
FUEE SCERTE B 5 B RO E IR SR T R, IR — PR RIS IOC R BRI %%,
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HRE R AR QUHT B AR 9 EN IR R )k R ARAG I AR, R0 E A R AE AN ) 2 T A LA R B
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BARK 2R AN: (TIAB = (HHF R4 OR HLRE OR M OR 7E£R5C 5 OR M5 IA%) OR M FA8 55 OR TEZk
%) OR HLT3fF OR W LAY OR M%45 % OR “Electronic Commerce” OR “Online Shopping” OR
“Internet Shopping” OR “Online Transaction” ))) AND (AD = [20060101 TO 20251231]). AFIEFEAS 15
SE RS, ASAUGERUR ERIERAS TN R, SRBRIREHE, FHIRMBAAHKELH 40,367 %.

TEBARAC T, B Sex AR ER HEAT IS e, AR A i H B R BOE IR IR A e gk, AR ECE I H
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AR EAEXT N BEA A BOR A G B AT e, DL B AN R B AR 22 5706 25 R RE M. 24027 3RE
G AE ORUE R T EEPE AR b, S Rt S s AR AL AE AN [ B B o AR R B 24

PR FEBEARHE AT 7 T, 8 I A DU B BOAEFE S B b Leda AR, R4 & ah 4Lt
%0, fERIER b, 25 G AR B2 B A 5 0 LE 224, R BOR A& R R Sm R L 5
BESRA . R NI L A HE R B B sh R SRR, DS [RIBOAR 2 & AR AL R I 4 R
L2t o 1270 2755 AN IR) 4 5 2 0 AR & (AL 42, A7 B TR R SR a5 1 B A5 AR T A

e, FEEAE RS TDT FARA T, RS RA R 5k RE b, 51 NZ AR GEAF X BOR LG #EAT
oo HAATIE, [R5 RBEORA G 1L GOE B B IR . Bir B b b A AR BT — B BUR AR AL 0L, BA
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BAREZR Z AR R Z o, BRI R S RFAE S B AR BEAT 70 Hr, W] AT R0R
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wE 1 AR, BTSRRI HIE R SRR E TS . 2006~2010 R, AR EE SR AL TR
K, BRI EIRE RN 2011 £ 2 )5, LRIHIEEEFREIG N, BRGEsEDIEE; T 2016 4,
R — DT, IFERE A BRI B, Horb 2020 FEHT A BIA & AL B S 0 B R
PR, ABRARADORFFER S X B o X — AR, o35 55 AU B R GBS SIAE RR S KI[RIE,  FLi
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Figure 1. Trend of patent application counts

1. EFRIEHEEEE

4.2. FARBEEHIFHES Hr

TEL R HERR R b, AR SCAFARA A A — D00 70 S OB R M REIE . Bk
AW RAFERARERZ BGOSR, BRI HER S N B K RIS AR FR .

2 fioR, TR S AUS AR H A AR A 2RI I R A SRR . BARCRE, (CHIL 1K
AR S G HIAR] 64.9%, SR 28 HI 2~3 IRIERA G N 18.0%: HIIN 4~10 IRIEIAR
HE RN 9.5%; MiHIL 10 KL EREARHAEN G 7.5%. X—3AEH, KEFRAENEDHLF
L, I I K R AR . WSS RIS SORTE, BRI i B 3 B it F R 45 U AR R
AR R B AAAE 2 B AT IR R FFIE . REMIEARHAEGRY, TRBEARERZENHAE T LEH
AR 2R, MBI AR MARIE DS e A A LR E LS SIkFER, D8 miis R & 1IA7E,
U BARER Z F CA BB NRE MR R, 1E2 TR R E R, MBS RTRAR S
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Figure 2. Frequency distribution of technology combinations
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N BE— BRI EARE A P EHIRHAL, 0 B R I BR A G BT gt b, 85 Rk 1 pos.
MESE AR A K, MHREES EEET THIREE . EEEEU LRI EEHEART M, XEEARLE
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Table 1. High-frequency technology combinations (top 10)
1. BSRARE AR 10)

BARAE HEBIK BARAE HEBIR
GO6F16 + G06Q30 150 GO6F16 + GO6K9 108
GO6F16 + GO6N3 132 G06Q30 + GO6K9 102
G06Q30 + GO6N3 128 GO6F16 + GO6N20 96
GO6F16 + G06Q20 120 G06Q30 + GO6N20 92
G06Q20 + G06Q30 115 GO6N3 + GO6K9 88

4.3. FAREAGREUFHES T RBER RN SRR

FEROAR YL G G RFAE 2 AT BB AL b, ASCRA AR N SRR AT B Bl 73, DMEB AN FRSR AL A 42 )Y
BB AR ARG DL o it e AN [ B B MR 22 57 0] I 45 SR AR R, BRI AL A AU
TR, TR AR B B A SRR A& P S . SO B A BRI IR, o B
FEZY BEOR G AR AL L, 9 4G 1 e S HE R R W R AL & AR AR

RIEEARA G AN AB B B L S5l Bi B LEARAL DUR RRERARRAE, 7T U EOR A &4 73
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NI, BARWE 2. WA, AFRRABARAE W 7 T3 55 U ER S s P A RS .
BaF R A SRR KA R R I BOR KRG &R, 2 HL T 7 55 SUBBUN AR E SRR BR 850 » Ji5
Wi A S BARIF AR R ML BOR R AR, (BRI 5 LUARS E— B Bea pnde Wl AE
RIS K o B L EVE IEAE BT B IR R A & W AR BN K0T iR H I A & B0, X8
HE BIRMARTE AR E G50, (HRENS SOMORT VBRI T 2o IS R M B B s 2 4 5 U st D 8 7
BORAE B EEANEATAE T B E R AL, FFARPT 8 2 MBI AL & #0 R 8 O BRI 1 2 17

Table 2. Classification of technology combination evolution types and their criteria

2. BANAERNIEB KRS KR

ALY Rl s FERHIE

FREEHER Y FELZAB BB BL,  HIE TR PR R BN A, HE KRR E
JE G sR R VORI B B G E TR, H R BUGE B e A A AR ST
BMRZEA BT BB BRI L, SR BOTB R ek U TR, Uhst TR R R
GIRIET el AT =P BOR B, B2 DU B By 59 B 25 FLIBGE R, ST B O PR B
PrEcish . R BU IR AR E , AR RS R R S ERRFALL B, REMAL

£ LRy M2kt b, Ot — B RRIE S HT B RA R BORE &, ASCE & B P Bk AR LTS
DURATIRIE, HERSRTEAE 2021~2025 S A HARBCHT I BOA Frdt H R 4145 . ik 4 Rank 3
Fios, WG, ZHERHESERYIPEBS LB, e 2016 £LUEZD LT, JFE 2021~025 £Effr
Bk B BEKT, RUIHAEBOR G vh i ZE AT 9. [, AR B A& e R B B,
BAERAT B LU B AR, R BT ROR A & R R IR . BHORE, RPEARUAGELRTH R
PIRBU B b b, I 2B A AR 1 BT RS B LA R 55 SR S5 4 R R A AT BT R T
WA Ja B BB AE B KR T 17 (R S AR AR

Table 3. Technology combinations related to potential technological opportunities (top 10)
T3 BERARINSEARBE®M 10)

HARAE 2006~2010 (5Lt 2011~2015 5Lt 2016~2020 (5Lt 2021~2025 5t
GO6F16 + G06Q30 0.50% 1.20% 3.24% 4.40%
GO6N3 + G06Q30 0.00% 0.30% 0.71% 2.38%
GO6F18 + G06Q30 0.00% 0.10% 0.10% 2.04%
GO6N20 + G06Q30 0.00% 0.05% 0.36% 1.39%
GO06F40 + G06Q30 0.00% 0.20% 0.50% 1.19%
GO6F16 + GO6N3 0.10% 0.40% 0.35% 1.18%
GO6F18 + GO6N3 0.00% 0.02% 0.03% 1.13%
GO6F16 + G06Q10 0.20% 0.50% 0.69% 1.02%
GO6F16 + GO6F40 0.10% 0.20% 0.38% 1.01%
GO6F21 + G06Q30 0.00% 0.30% 0.78% 0.90%
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1E PRIk 25 R AEA b, nT DU RS S U I8 FE R AR L AT 048, B 5, HlSe G06Q30 1%
KA EAESI B ELFF 82T, o5 GO6F16. GO6F18. GO6N3. GO6N20 Z54H A 7F 2021~2025 41k F|
B, SRR S ERERR. BRI LR EIE L RIS AN, XY, DEdE
RGO BEAL AL BE IETE SO TR S R RS B T R . IR, W R RE TR A A I B
FEIRTHEON IR, S8R ALY 455 FA S (A S X R P B e 38, o N T BE R AE L T
F 55 s R S A WAL, AHOCHEOR B Z AN SCBR AR BE R LR M. FRIR, T & E R B B i b
BUC, HAE 2021~2025 MrEc LI 52T, SEUPH B R N IEAETE . XA G 2L T80
W15 BAR R Y s 456, I R 45 ST E BOR B 2 T — A 5

SERE, FARBRHAGELHTN BRI BB S S, JEREIHAREER ETHES, 5 A
FOR G o A B IEAESG 0. BRI DAy, B Gesdm b 2 . B R 55 S 555 N H 255 A
KEARAE, HIHBONHRRRRES, nERNET RSO ER AN SN EESH T .

5. &t

ARSI L REAE, WBRALE A 73T 1 H 778 55 U B S5 4 S HL AR AL, AR ekt |
WS EBARNL 2 WHFEEE /R, W77 5 O EOR QUG sh RFELE IR, SORA G 2R KED
AL, ZHEAEGRTHBRZRE, RN DRH STV A R E KBRS R . AR A2 b, #B4
ARAE AT BOS BRI, SSRGS A PR IR0 . S5 B B LEA L AT Bl
KL, WAEBARN 2 EEE PRI 55 B, Rt SRR MMAG KR L. T
HoR B e B 5 B Re Sk Bl oM Lk 55 N R IO 25 5 78 2021~2025 Br BGR IUH BN IR 1) ETHE 3,
S A R BOR AL BE ERRE EEA W3R e X — AR Ui W], DS OB AN B8 AL 9 RFAIE IR R B 42 IE
DN RT3 AU B B R R T 1A

SR, TR SO BRI A DU A FIROR B 2 (A L A MR, MRBOR AL S AES,
PRI LA AL REISAE — ERE L B IR R a3 o Bl SR i A B 5 R RE T S BOR L& 72 4 AT Be
R BRI G KL, ASRTT LR — € AR 1o AWETE B & S5k S AR &, X
LT 95 RO R AT 2, AE— e RE S B0 T BORBL R o Al A, RIS v 3k & A Edfs
THEEAR LR Wi it 7T AR, X AR EOR T AR S PN R S T T B — S H M E -
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