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T T a8 EEP SO E R R L AR AUR B 23 FeRT A E 5

MO, X Tl E a0 R ARG R F—H R EE LR Tl

(— ) 4IR %0 AR Gk ]

BT BRI A 5y & A B9 & R 5580 DUV Tl A - Tk A B UK 3 A 22 55 i 4 3R
FAR BB, b2 58 DUk Tk 4y (The—Fourth—Industrial-Revolution , 4R ) #% 0> 7 AR
AUy TT B A 0 60 38 0 AR 45U, L 36 7 (19 CPC 43 26 5 Y g i fy 131
% [ AIR 4% 0 B ARSI, R 4 F 19 3 CPC 2y 26 578 HIW ks v, IRl & ) 35426
5 BE A5 Y A e SCHE R T T 45 R

()P0 4TR B0 B A 1) 3 424 B

i 143 M 4 BRIL 3T 2001469 T 4TR A2 0 4588 18 $2 A5 1) J X 264 ) 5 | i 4 Bk
326068 fi 18 3C , F B “He AR 3 K —2E B ML B . R LB BT, R
FISFBE 2238 SR 51 R B %38 s BR A B o8 iR ) 3 AR Q8 5% 1k i ik B 5 A%,
A AR 5| 56 ZR R I, T LA AR G i U0 R R Al B R AU BT A AT G 2R B S P AR
Ro BRI R 5 EEAR AL N P 254, e 2E B oy R G B 4IR
B AR GUT G L A 51 RR2A 8 SRR M 5 25 RH0 28 L CPC 43 285 Fn 5 | AR
EABIRE A . 5 0 E RIE F 5 FEGE A6 AT AR AY R, I 4 E 4 R 45
Sof— 7 AR W S A B PR R DL 57 8) L 4B 7% T 4TR = K% i AR A0 e T AR A T3 AL
Bl N T BE AL 2B AR . 2 —20 %) 4IR B0 H AR GRS | 24 R oA
PEATARR B, R 2B o A A% Jmy , S5 SR B TP REALRLE N TR BE TR HL I 45 A
O3 A AT KR MR T ATR A OB AR AR 3 B AR (PR LR S 9) o

@© BB ULE M https : //www.epo.org/trends—4IR o 41R 420> 57 AR 45038k 4% 4 742 K2 X3 1 A9 CPC 43
FAE L TR T
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(=) 41R A% 0 7 AR 8 S 1 22 B i 7 AR 3800 PEA 5 4348 A % L 35 i

A 10 [ F K S E R 7622847 B E BRE SC LA K 5 X i SRy
1223856 Ml 4= BRFZALE F) , LA TPAL 41R A% 0 2 AR Gl 52 135 22 B i 7 A 35007 (B4 Ak 2
[Fi] 4 45 Y “ ZE A REREFR KN B ) o I ZE RANR 4 R I LL R PN RAE .
—, W SRR L AL O S R 3B BRI S RRAE o 7E 2000~2010 4F, 3 [ (0.869)
G E (0.655) , Ab TSI o R, Bl 42 3R 41R TR AHESE , P ) 22 F 52 R
RS2 PE Y SUAS #, 7E 2021~2024 4, o 95 22 B B 0.009 , 3% 2% B 1 [ 78 1% 45088 1
5 A R Bk . =, A BB 4 B 4 R T 0 A AR o b L AR 2021~2024 A E
AT Y B RS 24 EERE T Hn Tt A 2% PR E SR SR E, i — R R A 4
BRBHE RIS M E A TSN s J1 . s — 200t L5 A 3 ae e 50 IO 4k ok
B HP TR AR A2 AR 438 LA I WA 55 5 R s R B R A% 0 B B S — R e Ak Rk
FETF CHE LI % 10) .

#4 FBEARBZOEARTEZEFMOME—RREL REUEEEY

i 3] Wit Ewdt SRR E #E 0 JF2 2 f#E PE HA
2000~20104F  0.757  0.665 0.869 0.742 0799 0725 0708 0.783 0.655 0.717
2011~20154F  0.672  0.600 0.838 0.682 0.708 0.544 0.616 0.664 0.670 0.568
2016~20204F  0.524 0528 0724 0599 0.676 0.534 0554 0566 0.652 0.538
2021~20244F 0415 0389 0474 0439 0393 0300 0401 0408 0465 0.388

(P9 41R A0 45 AR 455k v [ 27l S 1) 4 Bk i)

BT 4R B FAR G CPC 43 2R Z AR 10 4~ B & 1Y 1654369 T 41R #% 0>
B RLE F) I ik 6 F1) 51 F B9 42 BR 321202 F [ PrAB2 8 SCEE |, 12 F A PageRank
R X R S it 1 A B, Ak 4TR A0 AT 045 [ Bl 2 R AE A BR B2 — R e b
W4 RS2 g o RS RN ER S TR, B ELLA R BN ARAE . Hi—, [ I LA ER
B4 55 Ak 245 14 30 % 15 5P 1) A% O WX AL FE A o b [ PageRank B K ME LT+ &
2021~2024 4F- 4 0.114 , 3R HESH 25 267 . X —28 40 ik 7 rp B 7E 41R R
R ) B2 5T PR i g S R, 5 AR L P A A S L. T Bk AR
i Bh S IR T AR R . 55 L AE AIR R0 £ R B A R 2% rp 3 SR FR A LA
7 W L AE 2 G Bl 22 R A R g A B TR E RSS2 e ) R T H AN R A A
SRt R E  H AR R ek, HE A RS 4 R E K E A L FE RN
e o D) 4 5 T A AR o XU I A BRI s A% R IE AR R AR S AR AL B R T
DL 3 P S 0 MR AL v R i 2 9 L 1) 46 25 1

© iz R PE A oo P R T PO P 56 E N A PageRank B3 BT I 45 38 B9 B £
T2 UL R % 11
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x5 AIRZODBEATEHEZERZRRESKMEZ—FARENNE DEI IS

2000~2010 4E 2011~2015 4F 2016~2020 4F 2021~2024 4F
% PageRank P PageRank P PageRank % PageRank
BS 0.414 %[ 0.382 B 0.402 B 0.331

HA 0.053 H A 0.038 SRS 0.031 S RlEs 0.114
T[] 0.023 T[] 0.033 BN 0.021 ik 0.023
i [ 0.013 Y =] 0.025 T [ 0.020 BN 0.018
Y [E 0.012 SRS 0.016 i ] 0.017 Tl ] 0.015
faf =% 0.009 i [ 0.014 W [ 0.014 e 0.013
Fiig 0.009 Fi B 0.012 Fiff gL 0.009 T gL 0.008
Fii 1 0.008 Fii 1 0.011 i 0.008 Fi 0.007
752 0.008 fof 2% 0.010 o 2% 0.008 2% 0.007
H 0.006 7%= 0.009 5= 0.008 faf 2% 0.006

(i) H [ ATR A% U B AR S0 S 45 2 B R 22 R ]

Bl 24875 T 2000~2024 4F 1 [E 41R A0 Fo AR S S 22 By B2 MR 1) . 58
] A A R A D ATR A% 0 4 R SR S P 2 BB 2 AR F 4K . 4IR %0 R S
T WO R S 4 2 BL U 1 22 [ B I R TR LB 2= i i R E R IR R 2
1 Jz e e X 3k — 4R} A R B AR - A A R 5

B2 HE 4R ZO S EFER AR 50755 65 : 2000~2024
T ZE M A BE 22 AR Sk A 00 A R ) SR, R) A Y 8 A B R R /N R T A R T
BB . S T T X S B 2R R R G 1), U R B2 TR A L T 1% 2R R,
AT PR AR ) 3 WL B 5% 12,
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Fot— BN T 45 41RO H AR 80 30 57 15 24 BB 25 BUR B AR £ & R 5
Mol SR BN, H— EE . BA 18 E SR E 0B iR g A LR 5 &
oA, WnSE E AR 54 R AR AR FEAE 50% LA E . H T, 2000~2024 4F , i E H A+
AL RN 4.16% KIEHETE 2 15.08% , 10 5 [H BRAH Ho A3 A2 78 B R 3R T 25 1], 1 B o [
Az 7 B BE 2R HR AT iR R SE A £ 564k, Bl ) Bk 5 i ik

%6 ERRILE: 3 AR IR+ A THERHE XM 2 TS Rl + 5 o1
BA:%
oy 14 gt EedL RE EE O O®E JF= W EmE HA  hHE
2000~20104F  4.60 6.29 62.15 6.38 8.97 2.99 6.23 13.65 22.06 4.16

2011~20154  7.09 7.63 57.62 7.34 1477 527 10.02 1490 21.79 6.20
2016~20204F 7.94 10.13 5349 7.56 19.17 635 1278 16.40 2273 10.74
2021~20244F  10.58 10.07 50.13 10.02 32.14 10.62 13.14 24.07 23.58 15.08

B, A 2R R AR AR K A Az BR A A S R R AT O [ U o [ A
AR A% Dy BRI S 4 A B B RE A W 7 R AT 2 BR AT S AR BB BA B2,
[ E SR B — R R e f B kA% R R R B

. FE “FEF RARTBRZ RGN TE

(—) U B AR - AR 43

R BR R AR TR O IR B AOE A R 45, B R S [ 3 T R A
DEAR . SEPRSNE(2020) , P GO3F OEZIE A ) F1 HOIL (2 AR &5 44 ) 1 b B
“ERE TR RS . JRIKNAE T, GO3F W w5 6 % T2 4%, &0 A il i vp
R 5 T HOTL W R Ge i 56 7 2 AR L S8R 25 4 45 | 3 R A~ 4088 7F 4 k™= b % v

(BN R 77 HoR 0 2=

b A R R R R S5 2R 43 28 2 (A S R (O i 5 TR 41R %
OB AR G ) S B 2E B AR L U R IR R OR S S R B R IEL 3
B 7, GO3F 5 HOIL i “ K T " H R &tk 5 2 A AR S ) Bk A T R &
TP TR R HEF LT W B ARE . Ho—  MOR RN 580 B Ry T S
B, B IZ 24 R 18] GO3F A HOL PR A 4 A 45 3 iy 26 e KA RO B 4 il Ho =, 4h
KEAR Oz B EM B SO0 722 B S A X8R MR T S R
T B AR AR ) IR S FE AR REIR . PRI, X R 2F R B R T B R 40 R 1)
Bl SRR

223



HEEFRAREFRMAFR 2026445 410

c),,cvc’uG
& o @e®ef o
e e \f 9
e\ @ B o oo
e &\ o o@COoO
o0 % o e Ve
o o\ e iellli8)] B/
o, o5 8 haty LRV h e
e o P o T W 0
o @ 089 Q Sle i B
o2 N AV O°0°
o @
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L. o DOOQOOQ
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bt S %
T — OIL I . @/
o ¥ HOj FHB Qb0
o0 5 ¢ o0
*~%
L - o ot o-0 Q
°_ ® 5 P
o o o o 2
0Oy o, o o -
o g & o o o O
o o7 a 9 Oooo
o & a C®
@ s Sy o8 s
oo ooooo OG O o OD
.
°°°Qo° Z /L T e e\ L 7@))
ik CRC °°° TLARY
o @ & 4 &
oo 89/ /g8 o o
¢ s sie/alipbi%e
¢ /% pl|¢ ®
¢ Je /0% T 0|
e L
©o° %0

3 “FEREFEARGENXERSFE
TE A A — A B, A SO/ R O T T A, R T R ARG

AT LA B R

(=) R B AR U S 8 2 B 5 A R0 P Al

BT REFHEARGIE A0 L ERR 562 71 4 B bR B8 SO 5]
FH X 2898 SCRY 123 J7 43 T 42 Bk L A1) B8 A A% 0 32 4 S B B AR sy (5K s
b PR [R] 4= 40 B A 2R B RLRE A BN B ) o M EEAE SR AR T PR, 36 E 7E A B
R G0 S Mo A, b [ DU S B B T A . 2000~2010 4, H E BE S R T 3R
B H A S E L E 7 9 AR E 7R 2011~2015 4ESE BN H AR f #2016~
2020 478 1 7 A1 9L [, 2021~2024 4 o g 5 R 80 sE S B Gk . X R
B, A B R BOR B S B IE R A RO DG BRI E R S ORI
i — 20 X 25 A RLCRE VO 4k B A5 An 2E AT B PR AR, S HE X — AR 1, T W

K13,

=7 “FREFRAZEZMMF—RAREL

A MBI

I 4] ik Eedh SRR 3E O R JFx= 2 e hE HA
2000~20104F  0.754 0.652 0.871 0.745 0.794 0.656 0.730 0.758 0.657 0.732
2011~20154F  0.629 0.626 0.815 0.662 0.701 0.528 0.632 0.666 0.636 0.586
2016~20204F 0.486 0.490 0.683 0.568 0.642 0.523 0.539 0.529 0.624 0.508
2021~20244F  0.353  0.335 0.440 0.374 0351 0276 0379 0.351 0420 0.352
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(D) “ R B AR S b R 2% SR 1 42 R 5w )

SR BT o E R R A R T R 4 4 BB 4 A Ak I 2% 1 245 4
SEMR ), R4 2000~2024 4F 10 > B 78 R 17 HoR Gy o8 BB 2R 18 SC—L
S | # 35 530782 Wi 2 AL & FIAF B DL S X 28 & F 5] H B9 428k 79221 4 E bR #}
R SUE B o 18 AL PageRank #5806 B4 42 354738 VA 1T 380, I 33 4% [ Bb 22 AE R
JE T $ AR SR 2 — AR FE AL W 2% p (52 3 KSE o I ESS Ran 3k 8 i, KRB
KA FEAE < He— AT T R 2 R R R R e (L3 1) A AIR A0 3 R 4
WA AR ) (WLFRS) , d E R 22 R AR R 7 R R G Y 42 BRI ) ) A X AS
JE o 2021~2024 4F H [ [ PageRank B AN JE 56 547, X B IR & W AZ O H AR Rz
T BRI RE it — R T . H T E R R A5 ) R HE4
Fo X R EBA R AR 7RO S E B A BRBHEE P45 i 3 K
Mo M8 R EE oL A B O MR oo M SRS AR I E T X — AR S IB R
fatbE 3 UL 5% 14,

xS “FEFHEATNEZERERRESIKMF—RARELME PRI S

2000~2010 4F- 2011~2015 4 2016~2020 4 2021~2024 4F-

P PageRank EP3 PageRank K PageRank P PageRank

ES 0.396 ES 0.345 % 0.337 EH 0.334
H A 0.070 H A 0.065 H A 0.052 fif =% 0.049
(51| 0.030 i 0.041 fif == 0.039 H A 0.043
n 0.019 = 0.035 SR 0.034 i 0.035
5[] 0.014 faf 2% 0.024 i [ 0.034 SRS 0.031
B[] 0.009 Hh 0.014 T[] 0.029 i = 0.021
Fiy 4 0.008 L 0.014 e [ 0.009 i 0.013
P 0.007 Fii -+ 0.010 2% 0.009 Fity L 0.011
H 0.007 Fity B 0.008 Fii =+ 0.008 Fii =+ 0.010
Fii 1 0.007 7%= 0.007 Fiig St 0.007 5= 0.008

() B R B B AR Sl DG A S 5 A B ) SR L 1)

HETE R T T EOR TR R B R B R S TR AR
FEREBL S (UK EOR D2 DG 72 AL A BRI R, e SOk R R
R S ], PR LR SR 15 AR B A MPAMNGE IR, i 4 PR o X — AR
WA R Ul B, JCig S AR B VR A RRL, I R AU EOR DGR HDE R TR T
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s, o B TR B L A8 SRR, SR R A O o KRR — 7 1
HE R T ORGSR AR S ORI, ) — T AR B AR
T HRE AL RE R ot — R T

APREA - SCHR B
b= 50000
40000
e 30000
P 20000
ZAME . I 0000
FhRHRRE B
ooodwmo ¥ B & oW % f O fF % H o
oM BHoOonm o ®H OB % 2 H O OE OH A = g H
W K
5P

B4 FE“FEFERTEBZEZRORZMITRE:2000~2024

KON T A SR 17 BORGUR TLK S 22 BHE SO 2R G F
AR £ LA A L O . A SEE  BAS PR A AR E A, R E AR LR R
A B RABAF B R AR T 25 1]

xR9 EFRbE S| AAREFEF HERAAZEZRIE X
EREF AR LT T FI LG B{I:%

I 39 mit EESL O SEE R whE R 2 H AA hE
2000~20104F 4.88 542 56.64 7.17 842 341 744 1496 23.14 374

iy

2011~20154F  7.13 795 5670 8.83 16.62 6.78 12.18 16.82 23.84 525
2016~20204F  8.55 995 5294 1033 2289 9.63 17.88 19.35 2638 9.73
2021~20244F  14.08 14.84 4938 14.72 4036 21.43 2088 3092 27.42 16.68

B2, IR —EAR AL SR G BR IR K, i S A 2 BR B 2 — BOR e AL K
20 s A, AR SR I R R i T BOR SO SR R B SR I 5T R B 28 0 4 BRAH
R E R A TP
N BETHREENRRS

B Uk B JC 18 2 A 2 ek L 55 DU R Tl i A0 BOR G 2 R i 1 T H R 4
s, o ] BB S SCRE A g B B s GRER T (B R R RE 1 U A ot — R i
et — P ERFTP E E A BRI R, BT R E R — R A 2R G ARE AN
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PageRank {H 2 3 $& Ft £ 245 TP 7E 2021~2024 4F , BE T X —H B B, KT C A
SCHR (5K 255, 2024 ) , e BOR 2% Al BHIF B BT A 22 97 LA DO K 25 ik AF 9 32 4, 35
FK DY ARG e AL A RE 5 AU B RRAE .

(—) [ PO R A 58 ARl 22— R % AL 25 5 3URE B A3 F8 A % L

XF I RHIFE T A b TS 7 LS DU T 5T F2 AR 2R 47 25 6 BB A1 4348 A X e
ST EE R AN F N0 TR o FNIRE S (5 LU FE AR EDIE T 24 FURMIE B 7 2 rp [ R} 24 b
I PR B ZLE Sk (Cao 55, 2023) . K2EMFITRHES 5 ik 3] 88.30% , 38 B R )2
Bl A R E B BB BT ik 22, i A b B ST AILAS A TR 2 7 AR
LR RLBETR B R B, K2 LL0.943 J& 8 47, 405 F BEIF BE AT (0.698) | £l
(0.591) FIEE 7 HLA9 (0.513) ¢

F10 HEEXKFAREFNOBZE—HRARENLGEEUEEREL Ko HERXTEE
EAREA RS G Wl R HORBE EREST SR A ARER

PN 88.30% 0.027 0.568 0.483 0.589 0.943
1584 2.10% 0.028 0.627 0.349 0.307 0.591
BT HLAY 2.30% 0.023 0.156 0.390 0.290 0.513
FHOF Bt BT 7.30% 0.021 0.710 0.532 0.388 0.698

BT ERTE R 2 — AR AL P B H TR B K8 Bk Bl 2 —H
ARG L h B2 S . KRR LR G AR feik 1 4K, LR /A h (R I e 2
Yk K R . KEAAE R IB 8 RN 55 (B 5 S A 4T BRI, X T RE
25T R 12 0 E PR AR S 5 25 A T sh ML 45 o RHIF B T % Ak 3 % g ik
0.710 , 78 DU A 7 25 44 o R 2 7, U6 A RHIF B BT ) B2 SR g bl e A R B A . A
b 7= H R 2F R A TR BE T, LA PR e R A o R T HILAA 7 i Ak
R RPN G , 28 A RCREFR B AR 0.513 , 78 FIF A5 43 T 45 b b 249 4k F A1 X 45
Ko

() o [ D BIF 9 = AR R 2 R sl Ja 5 1 B B %

FS R T B DO R 5T AR A 7= B2 IR E BRI s A% o IR IR T &
5 [ 7E W 94 P 5 2B 5 PRk 2 R T B R S 7, A S A B KT
Hh A A R, X — R HRR A% R B, JC IR R N IR AT (0 K S5 R
WF B BT, 3 2 33 5 0 FH 5 18] Ak 5 B 97 ALK, A 7 B B 2 SR 2 T I AR 1 e 1k
iE RO ST P
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BLFEERT K&
ik <4
iz Bl
£H
i . s HE
A EE
ERHLH 2l

5 rfEEXHRERSRFE IR
T« 7 Sk A5 AR R R Bh A FIPR L 1], 2 4% B0 BE S W TR 0 L A RIS 7 0 B, 1Y RN Bk 4
W2 R R

] o Xo) B — 25 EIE T k2% AR AR 4 5 A0 A R 2 B4 [R) A7 o [ D R 5 32
PR AE7E . WNER 11 TR, 921 B | H A S [ B 0O K 5T 3= R AR 7= B Bk 2 R
FEPA L LRGN, 28 E MR ERA 5] H b IR E R TR
48%~55% Z 1], fi & 5 F 34(H A 20.34% , H AR \b ik 3 28.23% , #tL=ZF, fhE M
KR A PR R 2R R R AL A AN o R 2 R 2R R AR R
17.02% , BHIFBE BT A 14.84% , 420k A 14.69% , B 37 WA AL R 11.65% .

F11 ERIER:SIAAEMEXEFERZRINEIREFNRALTEFES L

B{I:%
FEAREA -t Ee# EE R sE JFX WX fEE HA  HHE
Kz 11.75 10.87 50.54 10.85 33.34 8.91 11.16 20.36 25.03 17.02
1k 14.13 14.34  54.73 8.26 25.44  6.29 12.17 21.72  28.23 14.69

BEyrHLi  13.16 9.33  50.64 1175 1882 6.62 928 1720 775  11.65
BLEFBERE 1162 476 48.87 1328 30.02 873 751 22110 23.66 14.84

t. “BEXZMNOSRALEL HREEEEN

H R B o R e AR A JRy S 18 5 Bt BT 1] R R 2R 7 R R ] AR
MW RE ST Rl SRR 2 N R SR Z R . X —HeAuAk R A, b [ R B
PR R AR RN A 7= AR FH PRI PR b 2 B B B BOVE R o 7RI 7 g
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FEERE S5 2RAAREES HIRAE , B AL T B A5 B [ bR 52 i o 5 k22
S, IR 4 BR A AR P 1R W B DAk 5 A ERNE i, BRSSP & R RN
] % 68 % 75 R 0 s A AT B AT T 0 — 20 B

(— ) I [ AR 4 75 3R AR A A 25 AN 2

KIALUK , dr E R AT — 2 FE B 132 3] Bush(1945) “Bl#ifE s " ya =X py52m,
s AR DL B S B AR S w0 H IR R, FFAKTE Merton (1942) $2 4 1 “ Bl 22K w7
SEER ARl 2R RA A IR B . 7RI — ST BRI B 2 i R A A 1 R
M EZ SRR, IF R IR F AR TR S e X e — S T E R
WF IR il 2 BR2E AR AR R I AW T BRF2 w5, 55— T 1 A Rk e 2 v 1) [
DA77 Ml S B R ] 8 ik s 5 R A B AR HLIRI TS A ZEAS 2 fR ™ A T RS T THT TR 21 5%
M), —JEME T 1) L, o 3 38 B PR AR B 5 e Ek A S ME WA 20 1%
5 EZRERTG RN A L ; IR R R I QIR 8 A A T
WAl e T 3 2B T (b E S e ddt, 2019) o X e BRI " A e 4k R
THEA AR, AR 205 5 5 R & B 935 356 B8 15 (Bartunek #1 Rynes, 2014 ; Amara
45,2019), A 2020 70 AR LI, Bl pt 22 B s I AR A 72 1 15 5548 ” (Nowotny
5 ,2001) F ik i & B LRI 5T 7 (Stokes , 1997) o TEMLET BE R, 300 ZE R 5% 05 &2
A A ] B 2 AR AR ZR S AL 3G 5 (52 W, T 7 — e B2 B LR T R 2= F
5% [ Br DT R 2 L0 T ] N 2 A AT A B 2 Rl g TR SR A

(=) 2R T ) B 25 5 A + HORT5 SR A8 N7

PR 22 RIE AR R T RS B R s 2K i ) 5AUA &84k 5 i B
B, mRER T 2 EE 8% MR RIE =, ¥R R EPESEHT
KRR FE R HRKY LK, LU 4 O EPEAr2F B 0 56 Bl ) 80 A A
R, EEPRT P R EERFEARGEENNE ST, IR 8 i & k% % L6
B A A5 25 B PEAS R Z AR BRI PSSO AR S 2E R 1 G 0 B
(PN F 82 B fEE L 2019) , BK Bl B 58 3 TR B ik A LA VS 7 22 BT o 2 F ) 2 8k 2
REIRFE . XF AR S B W THB A R AN SR HEART RN RS
PERE 7 o

x12 SENARXSIEESIAEEMALEINELKERNPRLEFR L
BAL:%
- B 6 SCF A I @I%%?ﬁ“@ﬁé’iﬁ%ﬂgﬁriﬁ?ﬂ*i‘i
EH T H A i eS| T H A [
2000~20104F  68.53 12.26 10.45 8.77 59.23 11.75 16.45 4.24
2011~20154F  57.32 12.18 7.84 22.66 58.43 12.35 17.48 6.19
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(£L)
o R 1 S A mm%ymigiii§?ﬂ¢$i
ESE (| H A aiE e 1 H A alE
2016~20204F  47.15  10.59 6.33 3592 5290 1354 1896  10.72
2021~2024 4 35.99 8.21 5.02 5078 4949 1980  23.10  16.53

VE 0 B T7 1 PR AR UL ] AL RS =% 16

w12 PR, BRI A DT EE T 2R S 1 BB R 2 o 2= RS 1 B
BR85S Bk 5 F H 2000~2010 4E 1 8.766% R T 2 2021~2024 4F
) 50.781% . AR, [A1 30 Hp (] 5 52 ) 38 SC R AR & R 51 AT T [ PRk o 31X
VA, Hp A R 2 R R SR ) B 3 4 B ) Rk 1 i % TR e, HC T ) B S R
B A b R 0 AR AL RR A AT E — 2D R TS ) gE AR, AE 2R T ) B AR
KT, m AR A 58 LLE BRI RS SO™ AR B 0 G, 8 B X AR
TR A BN 7=l A B 32 S AU AR 2 AR S R R T, Al i B AR i HfE LA
ARG BRI S TR Sk o H2E B K R R ME AR 22 9] 5 AR £ 7l iR
fif e 1R T B R X A A A o 3K R B B PR AR A 2R S e LR
TF BRUAS B B 5% AR B 5 T 7 A BRI N 26 A AL 38 01 3R AT, H i TS A £ HR
e 28T T HE LAAS 34

(=) AR Al X B 2 S0 UL A e A W A R T AN

Bl — AR AT W S faE— L e 7 “ & 2Bk ) 504 £ 7% 107 #%
Jay o BRI AS 55 A0 T N R 1 A R A 7 B R U PR A S R
AL IR | TR AR 09 M (B S8 B 45 o SR, AR 4l X 2 R 0 54 A I i
AE T AN T BOX — 5 A7 E 2 Ah R Y
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Technology Transformation Effect of China’s
Scientific Achievements: Multi—-dimensional
Evaluation Based on the Global Patent Citation Network
YI Xianzhong' ZHA Long' PAN Rui’

(1.School of Economics, Nanjing Audit University ;

2.School of Economics and Management, East China Normal University )

Summary: The remarkable enhancement of China’s scientific research has raised a
critical yet under—explored question: As the largest producer of scientific papers in the
world, to what extent does China’s international scientific output drive technological
innovation? The transformation from “papers power” to a “powerhouse of technology” is
the key to building science and technology (S&T) power, and the relationship between a
country’s scientific research and its technological innovation is far from a simple linear
correspondence. In globalized knowledge networks, scientific achievements—characterized
by codifiability, visibility, and mobility—often serve the technological progress of other
nations, creating a complex “research here, benefit there” paradigm. Therefore,
accurately measuring the impact of China’s scientific output on technology is not only a
vital metric for assessing national S&T strength but also a critical foundation for strategic
policymaking.

This study constructs a multi-layered evaluation framework to quantify China’s
influence in the global innovation network. Drawing on comprehensive data (2000~2024) on
10 leading innovative nations, covering 53.72 million granted patents from the IP5 offices
and 30.63 million international papers, we employ big data processing techniques to achieve
two key methodological innovations: (1) Dual-dimensional measurement framework. We
develop a “comprehensive efficiency index” using the entropy weight=TOPSIS model,
which integrates four dimensions—absorption intensity, transformation rate, technological
penetration, and spatial radiation. In parallel, we apply a weighted PageRank model to the

international citation network to measure China’s structural influence. (2) Progressive
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analytical framework. Based on resolving the “technology—discipline” mapping problem,
we establish a progressive framework : “General Evaluation—4IR Core Fields—choke—point
Technologies”. This allows for the precise identification of disciplinary support structures
and knowledge flow trajectories in strategic domains essential for national S&T self-
reliance.

The empirical analysis yields significant insights: First, China has emerged as a
pivotal source of knowledge for global innovation. Its influence on global innovation
networks ranks second globally in both general and 4IR domains. This proves that China’s
basic research already possesses the knowledge base required for high—level S&T self-
reliance. Second, a structural paradox of “High Global Influence vs. Low Domestic
Transformation” is identified. The underlying logic lies in the cognitive bias regarding the
value orientation of domestic scientific research under the influence of the traditional
Merton research paradigm, which has led to a systemic misalignment between discipline—
oriented research and domestic technological needs, as well as critical fractures in key
links of the science—technology transformation chain. In critical technologies, China’s
high—impact scientific achievements have become an important source of knowledge for
global technological innovation and have played an active role in international patent
transformation. At the same time, the domestic application and transformation of these
achievements still have room for further improvement, and a certain gap remains in
comparison with the United States, Japan, and Germany in terms of domestic patent
transformation.

The contribution of this study is twofold: first, it develops an internationally
comparable statistical system to measures science—to—technology transformation ; second, it
demonstrates that the binding constraint on China’s emergence as a S&T power lies in the
insufficient domestic absorption of scientific output rather than the absolute level of basic
research. Such evidence calls for a thorough implementation of the guiding principle to
“write research papers on the motherland’s soil”. Consequently, we propose a supply—side
reform in the research sector to prioritize the delivery of scientific knowledge that serves
domestic technical needs.

Keywords: Science-technology Transformation; Patent Citation Network ; Science

and Technology Power; Basic Research
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