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Abstract

Disruptive low-carbon technological innovation is an important means to further implement the in-
novative driven development and promote the low-carbon transformation of the whole society.
Based on the CPC-Y02 classification jointly published by EPO and USPTO, the POT model is used for
the first time to analyze forward citation number of 264,444 low-carbon patents in 6 fields and the
potential disruptive low-carbon technology in China from 2004 to 2013. Furthermore, the regional
distribution characteristics of patents are analyzed. The results showed that 306 potential disruptive
low-carbon technologies are selected, accounting for about 1/1000 of the total low-carbon patent ap-
plications. At present, these patents are mainly concentrated in the areas of construction, commodity
production, transportation, energy and so on, highly related to economic development in China. But
there are obvious shortages in the high-tech domain of greenhouse gas treatment. These patents
geographically concentrate on 5 eastern provinces and cities, including Beijing, Jiangsu, Guangdong,
Shandong and Shanghai, and show a more concentrated feature than other general patents.

Keywords

Disruptive Innovation, Low-Carbon Technology, Number of Patents’ Forward Citations, POT Model

—uﬁi&'ﬂ::"‘a ~ R E R R MR R B S

—ETEFHS R HHIPOTIRE

MEGIM: KM, FONIR, SR RAAT 5T i E I A U PR AR IR AR R R L AR AE R ). BRI,
2019, 8(1): 8-18. DOI: 10.12677/jlce.2019.81002


http://www.hanspub.org/journal/jlce
https://doi.org/10.12677/jlce.2019.81002
https://doi.org/10.12677/jlce.2019.81002
http://www.hanspub.org

Kz 4

Mz, TAHE, £ W

L REZEM &2 BE, 1L BT
Email: 3162001023 @stmail.ujs.edu.cn

Weks H#: 20194F2H1H; FAHHEB: 20194F2H15H; KA HB: 20194222 H

HE

B MR BOR BT R IR LRI R IR S A0S, &M SEBEAMEETFE. % TEPOSUSPTORL
EAARICPC-YOIRER LRI 42K, BIKXFHPOTHEES H E2004~20134F264,444 - RBRBAR E R 4
IRBGEAT 0T, RABENTEERBEEAR, HAMBARNIERS RS AR, ERER, HEH
B MR ARERILT3064F, A EHBELEN T2 — BEBEREMNFELEFTERNL. 5%
A, FERAFE, . RRIESSNSEFHERBREMRSE, MERSSELERX —HBARSIR
AR BENR; i EA60% BB MR RER AT, ILHF. &K WER. LSS EHET,
HERHEHMb—EERTFNERRE.

Xiin
BB AT, RBREAR, TAIBGIRE, POTHRY

Copyright © 2019 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY).
http://creativecommons.org/licenses/by/4.0/

1. 5|8

FE ALK A O BRI EOR G IE TR B HFE . RN OF BB 27 A Bk v B AUEH
PR RSB T, U PR R G B K AL A A 22 AU S I “ S TE AR $2fit TRl BE. Christensen
FEH (BT EWNED) —Hh Rt “BEMEarE” M1, fRr a5 iR i 2R AR+
W PERMSAY . . DhREE FE M sk S, TERCH T, Brd R SEimts, fEiiah ARt
HEABMREA ERTT RIS RE2] (3] [4]. BEFCE[S] [6]:F# IR R, o E S8 E 50K & g e mT
A H A LR . X ES[E K POER AL TR R FEA & T K2 BN A& RIKE 57 i S AT RE 77, AT RE
AT 2 ] 55 Al A R H 55 DA BE ARG R A [R) R B () BR AR By . 73X A6 B3 T el iy [Pl RIS I 5K, i &
P IR L G ) S S B BT[] FSE b, FERAER T EIRER WINBEAR, X e E KR AR
Wimnl R 7 et R R, XTI KB iRt 7 RE SN2 BV ™ i 7R IX L[
FOLE [l Eal, 10 HWAIE 7R BRI T ET AR (6] [7] [8].

I E N AMICIR B ) R G S BOa VAT T TR B AV MEROR BT 7T, IR i VAR A
BAR B Hr(disruptive low-carbon innovation)i#:23[9] [10]. 2017 4F Geels 5[11|7EEE (Fl:) HERKHS
B, PROE AR FEAR A T 75 ZEE A A B2 &, DLSCHLE B A P I B H AR A8 B 88 [12] [13]
(141385 N, AR5 4 72k RT3 1) 2k 5 38 & R T IR A Jl > SR BRI A, 3 PSRRI
BRARAL, A2 DL B B B dhik . e, wRoa(12] (1505, St B 2 mvE MK
5 AR 1387 (breakthrough, radical and disruptive Innovation)7E 4l 5t FEREE, XEFHZER. FA
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BB QT R TR AR R (B B, AT R RASE I/ B HE T«

U BV PRI T 5 U MR A BT ) B O U B A, (B AT R R B T B R A A
ROINE, BT IEAER B EBOAR A B TR AE J[16] [17]. Fs2 b, M MG H PG I R0 T4 2 g 57
THEARBH a0 B A B P R0 5 A 2 6] /R4S Christensen 4% A\ A Ei7 1t 2 16 ] F T 150000,
LA BV M L FE V3 00 R % 38 R (VAT R SRt T GG R 5 F 90 R R . (ERE SCHIE 7 B w7 45 B T
TR GIHETE, A5 B T G IR E BE 5 A0T. (Ef3ARE, XF H 3 & R e
R, DEREAEOHKTFIE ST, TR N ST H RN, VAU YO R e 4
THEEME., BEAHRAEEORKT, AGEEMNRTER. ARNAMEREFR, R EA
TEAE K2 0T 5 4 2 B (1 S P | Wt 2 7% 25 S 78 1k 11 1 R e 5 R o U A R, B R 51 B (forward
citation number) i i & B 5T B 0 — N BB 594181 [19] [20]. AL, BFFTE 3 — R L R 5 s
FIGE T IR X 5 — &R 58 BB MR “HAE” (superstar) T H[21] [22], N4H/INEE HF AR
HRIGE RN E AR S E RN .

P, AR SR A R 5| T & R i & e vt 40 7%, 25T EPO 55 USPTO K& A Aii 1) CPC-Y 02
KB E R 732, X 2004~2013 4 EARRR LRI HEAT 087, AU b R VAR AR B R, 7 B H A 5
MU ATARFAE o ER T P X — D7 iR IR B AR R B B AE e, BRI &R 58 255 [F T
AEBARN SRS, Bk, RN, BT R RFR T R R AR

2. BEREMRBEEARFIRREE
2.1. 53R kiR

Trajtenberg [23]32H, LRI T REOUR M & LRI E I EZFE8AR, R THEARPIZI )R/ #ik,
VFZ W T [24] [250F 5 H T4 i BH RO 2 AR A0 1 2 o 4 5 R, B e 51 B R i & %0 o 7RI
it b, AT DA A SR B — I TR B ) o L R . X — iR T AN RN [R] L R RS S AN R
AU LR Z B R A B, B B SR ) B R 5 MRS BEAIS, 0 HAS [F) U & 3 S I R R A — A,
Ak A AR 5] R B T LB AS A0k [ 22] [26]. SR, X — 7 iE i 3R B B i) A HE AR R E —
PR R 5 v o B R TR T A, BB TR 5| B A B 2D A e oy s iR LA . K285 H
SR FH B T i R AT A0 AR B [ e bR X 43, g s ot & % s SXORHE— 4380 rh 48 51 BT 10% 5%8%
1% 8L RI[22]. B2, BHEFRIIGERH, AR R g BS54 ke 5 2072 R A, ik
HH R0 4 & R ) 5 2 A T REASAS B RAIE

N BRI — J7 VAT AE ) ) #1, Silverberg Fil Verspagen [27]81 38 PE R0 AR AE G v N T % FIEHE 547
R T BRI G| R Ge vt et RE > TR 5| B m f7-& X BOEAS oA, M7 A R i 51 %)
HI5] RSN 2 BH 246945 . Castaldi A1 Los [21] [22]7EXF Silverberg A1 Verspagen [27 & HA2 7 i H 15
SRR B, 51N Hill fhvb R e 38 B B R R br R i 56 1 LR 4p 280y “RR R 7 R — LA,
Fb =R J7 V2SR o B B2 B R 08 30 R e 5 CRRAE B W) LA 22 S AN SR 0 e . ZE LR RRAIE B, ds H
FPT 4 tH RS M7 VE R i e AT IR AR B 2 2 B R . X — B VA R AR AR R, s R H LR
B 5 B AN Sy AT G T R PSR P AR R A5 — St B B PR I A, i R R R . B
L HZ B 14 5 BE T RS AR T Re UR B . 75 B B AE SR s p) KSR 7T 24T 21T
N, AT 5i5F. T4 SE T TR IS S B R RS A B B ORIIR 7. TR X P AR
MT LR, EBIGEIEETHRARE, whlEE 7 AR LRI F 0, SEoAREE . ik, A
K FNAEER 1R (1) POT BLBYN&FI4E 51 R EHAT 24T
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2.2. FEIRIRE

WA EW(EVT) H 1T O 2 N T &R A5 5 A2 it 22 56 4. L 32 B R R Al .
BMM (Block Maxima Method)# 1 POT (Peaks-Over-Threshold)# 7Y, F A, BMM #E B4 5 K & 7 441
(REZAS 73 B I RO AL R ASE , T POTT A5 28 U)o Ffr A5 A% A L UL 8 /A 08 R 1R £ 17 B0 e
POT BB Ny S e rh die A A 22—, AT POT B4 3 2L 3 I AE < Rl gicals vh (B £ . POT
BORUR s S —, W T HA RS KBEREAR LG SR AR B, NRZBESAMI, AHRE
XPEEARNE R S A T AU AR 26 =, BRI AN K, ﬁi&ﬁﬁ**ﬁﬁ@(ﬂi[%] FH T R 1 61
B R A FIRE LA AN s PEAT XU PE[29], (H— B=A0G B “HmE v i [30], Hopk gl o L [R4F [
— R R E 22 . T LRI 5URI 5 Rl XU FAF AU, A SCH# Castaldi F1 Los [21] [22]402E 77
%5 POT BAUAHEE &, FHRBIE, FFIHl 51 BolE i A 1) & R 9 72 08 TR .

2.3. POT #&E&I/53%

FEFRAEFE IR T HEH A POT (Peak-Over-Threshold) 7 3= B8 76 A4 o A A S S, #F T
25 TE MLIFE AR T2 — BB B e o A . AR #2an
FERENL AR R X, X,, -, X, WML RS Aidid), HEAMHER MR F(X), S%5E - DMBIE u, 4
X;>u, WX NHR{E (exceedence), y;=X;—u N E (excess). F,(0)RKHEBE y 115340 KA
Pr(u <X <y+u) _ F(y+u)+F(u)
Pr(X >u) 1-F(u)

FEMEERL B, X TR @A EIE u (v — ), y U™ UIH 246731 (Generalized Pareto Distribution,
GPD), HI:

F,(y)=Pr(X-u<|X>u)=

1imsup|ﬂ (y)—Gé’ﬂ (y)| :O,(O << y<x-—u)

o, kRS E R AR R, F () BEREA TR G, ,(v) % GPD:

Gé,ﬂ(y)zl—(u%j[g],n%m (1)

Hrr, &3R8 GPD WIEIRZSE, L>0AMESE. >0, B, y>0; M&<<0lf, 0<y<-pL.
HT G, , (v) RRXIRIG A JE R A 2 AT 10, (HSEPR T 2L IR M I 45 & R 5 FE .

515
F(x)= Gy (x—u)*[1=F (u) |+ F @)
o, ()ﬁﬁﬁﬁ%&qﬂlﬂ@ﬁu?ﬁiaﬁﬁ%"%ﬁ '5 %/\%ﬁ%% Jkt% XTF( ) B —ANE ELA T
F(u)=(n-N,)/n 3)

Hort, n AR SEL, N, R RIRERIREAZL, K1) Q)T NQG) P B e A A i 2is =X

F(x)= 1—%[1+%(x—u)}[_5j X>u
3. HA#ES POT RE
3.1. #EAEER

LRIMTF AL 5] 2K B 5@ 5 0L ERA[18], FIASC LA 2004~2013 ENWFFCIXA], LL 30
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BT AW TN R (RS & S PO s sk, AT LA ER), k4 KM % ) = (EPO)F1E E % R J{ (USPO)
T 2013 FIHLFEMAR CPC(ETELF2KE)H Y02 KB HE AR LR 43231 REHHE, HHEKH incopat
LRIERE, 3k 264444 % . CPC 84 7 R E LR R(USPC). W% Fl 73 ik R(ECLA) S H %
R AR ZAPC) AL T, [RIBTHEHEROR . DhRe S =M G R, JCHEH 75 Y02 i Y #62%, 1B
ERHMNHEAR 558 XHIAR[32].

FH T 5 R R 72 AN [F) ) A8 g RUAS [7 () U mT REAFAE O 22 57, DR ol 1 R4 R 4 AN A 7 25
Y02 J& T CPC L4 Y #28, #e SONID 5 BN AR A A O LR . AR IAT CPC 4028, Y02
A5 ok 22 BRE B S AR AR A /S A SRR R, — & YO02B, 78 7 @ S AR < A HER A ; — 42 Y02C,
BFEIRE fAfi 48, BGRESAEIEAR; =& YO2E, BiE5REEA . EHsiE o B iR =
SARIBHER A s DU YO2P, 04642 /= 5 Ab g it s HE R R s T2 YO2T, 78 555 28 1 AH QIR R 5
7NAE YOOW, GLFETS /KA EEES S B IR HER AR . i TR RS, X A% 2011 F 5 g T Ak
LRI S Gt R, Wk 1 fn. R 1 BdERRTTCUE H, B Y02C© LRIBE 50 RE/NT 3 4h, HA
AN AR 5 I — 5 B E PRI SR U6 5 8 43 AT ARFAIE

Table 1. Descriptive statistics of Chinese different fields of Y02 patents in 2011
F 1.2011 F2E Y02 &9 % FI#H 5 R MG 47

B/MA ST ON ;| FHE Pz i 5 e 5
Y02B 0.00 82.00 1.6860 3.68290 7.755 117.267
Y02C 0.00 19.00 2.6207 3.46324 1.708 2.240
YO2E 0.00 88.00 1.7810 3.53752 4.738 44.767
YO02P 0.00 66.00 2.8929 4.32930 3.786 24.846
Y02T 0.00 69.00 1.4088 3.21155 7.731 108.988
Y02W 0.00 64.00 1.4504 3.32822 6.025 66.883

3.2. POT #¥35&

3.2.1. BRI

AR B R A & GPD M7 sr 44, A QQ B kit i % g L R R /3 A . Bk 2011 4
YO02C %ilgish, HAFEAEETERE . WE 1 FES], 2011 45k Y02C, HAMIK QQ KIFFA Ml 2
P REE, 2 O R R R A A

Exponential Quantiles
Exponential Quantiles

T T
0 20 40 60 80 5 10 15

Ordered Data Ordered Data
Y02B Y02C
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Figure 1. QQ-plots of the number of patents cited in 2011
1.2011 FEFHSI QQ

3.2.2. BMEIEEE

Fidt POT B G B BIA I £, W B3 77 64 Hill B, 3445 &l (Mean Excess Plot) /7
PR T RPN VAR B I B R — 0 ENE, A SCR U BEVE 330 A AT 15 1. I
FEE AP IRIT

1) WHEEABE X

2) IHHEFEARIERE K;

E(X,-X)'

K = —(i=1,2,3-,n)

(E(X,—)?)z)
3) KBRS 3 BN, 35 K>3, 4% max (| X, - X|) §5050 T 10 X IWEEASHh 2Bk
4) WP TFRIBEAESL LIRS —. B0, HBIBEABIEEME N T 3 Nik;
S) HEIUAR R BEA max (|, ) (B
BT HEREARNIER, ASCiEHE MATLAB $mfEiH S BEFIRE AR . W R SR AR RS, I
T e SRS FE AR B AT A S 2 WA, T R INARIE R R AT . 3% 2 RO W6 R v2:45 21 1 L ) 4
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PR R, B 2 nl L, 2011 5 6 A% R 51 OB BB T s IR 334 194 464 364 26+ 18, BR
YO02C [FUEME/NT 3, HAWEEHGT E 3, SIIIE R E D AR

Table 2. Patents threshold in different fields of technology in 2011
% 2.2011 ERERFAG L F MR HE

HARGUK BRE u 3553 Ny
Y02B 33 117.267 12
Y02C 19 2.24 0
YO2E 46 44.767 4
YO02P 36 24.846 18
Y02T 26 108.988 8
Y02W 18 66.883 25

e N BRE u A S

3.2.3. #HlAaKRE
AR WK AASRI N B AT S8, R4S S A AR I EE(KS 2) I LIS . o R AR %
Ho: FEARM GPD ERE 0 #i; Hy: FEARAIRM GPD ER i . IIEHEWE 3 Fiw.

Table 3. Maximum likelihood estimation of patents in various fields in 2011

® 3.2011 FEGBEFNBIEEHEENRALAR T

HOR G ¢ B KS Giit = rfE
Y02B 0.2103 143792 0.19 0.7707
YO02E 0.8002 5.2688 0.2368 0.9784
Y02P 0.4308 17.6626 0.2 0.5056
Y02T 0.08696 11.31998 0.2374 0.7585
Y02 W 0.2455 7.9627 0.0933 0.9817

e BT Y02C SURARA ERAME, ARAEEE, AR EAEN.

M 3 TR 5 AN R4 5 el R R R 25 5E B0 AT o SRS FE[34) B 25 0<¢
<1, SARREMER Y “BR” HERRSHRIHINmAL S, BN, b & T S vt i m &
H CERR” o AnEE. JEtk, ASCHAFERITEIFE S WA IS EKS 1H), vk B AR

4. B MBS S 23 E)HFHE
4.1. B M IRERE AR K SUE S B HHE

RIEILA AR, TEITH 264,444 AL R, TG HIBE OB IR AR LR 306 25, SIS
LFI 1.158%0, 1E LM F gt g (T4 Gt 77 A8 F 04 51 R BHT 10% 5% 1% Wi 4 Fow, A BiE
PEACIR B AR P SOV A SRR AR YO2B #iE R %, Lot 75 %, At 24.5%;: H U TE /KB EGS 39
EHAMGHARA YW, 3t 67 %, Atk 21.9%: A= 548/, 2. REIRAH SRR YO2E,
YO02T. YO2P #EAHUT, AF] 50 54 47: HEMHEHRDHN Y02C 73 KM= AUMRIL. FE. K46,
BRI, XN T 5%
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Table 4. The number and proportion of patents in various fields

T4 FOHEBEMHRBEFSES S

BRI it =14
=S 306 100%
Y02B 75 24.5%
Y02C 7 2.29%
YO02E 56 18.3%
YO02P 47 15.36%
Y02T 54 17.65%
Y02W 67 21.9%

SVATT S, IETEOVE MR AR E B ARG V5 Y4B =@ A= A, BRIRSE 5 AU, o
b 98%, X HEJLHEERATFHA I T B R RIS BOR TR A RoR A MHA, AARRES
RIREL, 70 IR0, BEURRAR M BORUBUN A 7 SR TR EOR, R IIIRER AR BOR BB E AR i
RAURAT A W] R, AT REI 2B Y H Ar

4.2. BB MRBRBIAR =8 3 HEHE

QBTGB R A B k. SCIRIIETE(35] (361N R R BRI A (LR B e B REWE TE & 70 A A
) LA R AR RIAR SR S5 T T o ks AR SCORE T R 28— A W N TR 8 015 J2 I W 0 28 3 e A ) 3
BXAL, CURIBOR SAAE - EENERIHTN “ L3R 5 “URIR” o & 5 FR NS E R4 T UE TR L A
HEATHY, I AR A B RS SR TRE, T HAET 8 ME ). &5 B, dbat
L5 )28 AR RIS A T A VEAR i & PR HEA Sl a2 B0 60% 47 401,
PRBH U PR AR BB AR QB T 30 AT B A B AR R A . JF L, 53— BORAA L, A PRI
BB RARFAE N R o JEH R AR A ME SR S A BIA Ty 2, T R S HA 2
5o

Table 5. The number and proportion of patents in various regions

5. BMEEBEMREEFHES S

TR oAt —fE A

Hhgg LGRd ea Hhdag 13 ditk
B 306 100% M 26138 100%
Jbm 60 19.61% Jbm 30537 11.56%
L5 41 13.4% YL 36538 13.83%
IR 36 11.76% T"7R 33479 12.67%
7R 25 8.17% 7R 18479 7%
kg 18 5.88% kg 19258 7.29%
puJil 15 4.9% g 8333 4.9%
WL 12 3.92% Wi 22433 8.49%
biibl 12 3.92% bib| 7473 2.83%
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KH Arcgis BAF7 0% 2004~2013 2548 T IR PEARBR BOR BR AT BOW s o MK 2 WTRAE
BVEIRIREOR B ZAE PRI, VLI5. J7R. AR, BFEETFBONKIE. QNG ) ENERK A T,
R X O 28 O BB VEIR B BOR QURNE B A “IRR” o PRI, XX Pr AT . 3%
AREZFEM S WIS BEAMSIEER T M L= AT 2 SO BEka , (SR U PEARBR B IR A
I NS XS, PEMHMX eI =S, SRR MARS IR —E R
PEo BRAN, B FUIEXT 5% ST AR T R 105 (8] ) AT HEAT 1 20 bt 45 R -5 JOU VR A 2 R 10 A A o A
ERAR, FFFEEEP TR L5, | REETFBARIENET.

HWEREAEK

BT /R A AKX

jjwm
[

PR 6 X

B -
[ o N T T O
[ ]2
[ 132
[ 2536 ) o)
B 3748 LR
B <0-c0

hit: 5 iy

Figure 2. The spatial distribution of disruptive low-carbon patents

2. BB MR BAF=E S

5. &5ERIE

RS G R P AR R ¥ POT AU [ 2004~2013 AR R & FIBE 51 B 24T A0 2, X 5 0%}
LA YN IR NEBOR B 7B R R L W U AR BRI o 306 1F, L S IRBR T A HE &
ATnz— @B T A NRERCE. ELRTRIERIEAE, BTGk, 7 g B v
A LA ATRFAE . 2 WU M8 R R, 5IRE 2 R EBLF it o K AU ILAS, A VEAR i
REZEAAAERGO . GRSl RIS 5 DMUR. AR = AR HE 1 R AR
B AT A B AR, AT R 20 3R E AR AL . Mo Mg R BRIV VEIRBREOR AR T
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17 ELRA R PGB AR QIR B IR
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