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Summary

The innovation system is in a big revolutionary period now. The revolution includes the
progress of open innovation, globalization and the approaches of science and business.

As the innovation system changes, the dynamic reform of IPR system becomes necessary.
For policy makers, recognizing meta structure of academic researches and detecting
emerging research fronts among numerous academic papers has become a significant task
in order to develop the reform plan of IPR system. However, such a task becomes highly
laborious and difficult as the number of academic papers published increases and each
research domain becomes specialized and segmented. In this work, we analyze academic
landscape of IPR and innovation research, identify main research field and detect emerging
research front from a huge number of academic papers related patent and IPR. We collect
data of academic papers that included the word “patent” or “IPR” in their title, abstract and
keyword and then analyzed the structure of their citation network. We divide the citation
networks into clusters, track the positions of papers in each cluster, and visualize citation
networks with characteristic terms for each cluster. We find that the citation network of
patent and IPR can be divided into five main clusters; economic analysis of innovation,
institution & legal system, technology management and patent, IPR international issue and
patent meta-information. We also find that the research fields of science linkage, global
issue and value of patent are emerging. Our results show that our method is confirmed as
reasonable by experts to succeed in recognizing meta structure and detection of emerging
research fronts in patent and IPR. Our results also show that academic knowledge can
contribute the design of the next generation IPR system significantly.
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Academic Field # of Papers
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8. | Engineering 459
9. | Multidisciplinary Sciences 342
10.| Social Sciences 304
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2001.65 PATENT STATISTICS AS ECONOMIC INDICATORS - A SURVEY
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C1-2 Patent value 2002.09 A PENNY FOR YOUR QUOTES - PATENT CITATIONS AND THE VALUE OF
INNOVATIONS
C1-3 Science Linkage 2000.64 THE INCREASING LINKAGE BETWEEN US TECHNOLOGY AND PUBLIC SCIENCE
C1-4 Strategy & Technology 2000.66 TRADE IN IDEAS - PATENTING AND PRODUCTIVITY IN THE OECD
C1-5 Market value & Patent 2001.92 MARKET VALUE, R-AND-D, AND PATENTS
C2 Institution & Legal syste 1999.80 ON THE COMPLEX ECONOMIGS OF PATENT SCOPE

1999.40 ON THE COMPLEX ECONOMICS OF PATENT SCOPE

C2-2 IP Law Policy (copyright) 2001.52 A PROPERTY RIGHT IN SELF-EXPRESSION - EQUALITY AND

INDIVIDUALISM IN THE NATURAL LAW OF INTELLECTUAL PROPERTY
C2-3 Information Security & IP law 2000.48 LEGAL HYBRIDS BETWEEN THE PATENT AND COPYRIGHT PARADIGMS
C2-4 Pharmaceutical patent 1992.97 PLANTS, POVERTY, AND PHARMACEUTICAL PATENTS
C2-5 IP for IT 1991.57 CREATING A NEW KIND OF INTELLECTUAL PROPERTY — APPLYING THE
LESSONS OF THE CHIP LAW TO COMPUTER-PROGRAMS
C3 Technology Management & Patent 1982.50 INNOVATION, IMITATION, AND INTELLECTUAL PROPERTY-RIGHTS
2001.77 INNOVATION, IMITATION, AND INTELLECTUAL PROPERTY-RIGHTS
C3-2 Optimal Patent Design 2000.46 OPTIMAL PATENT LENGTH AND BREADTH
C3-3 IP piracy matter 2001.02 THE INTERTEMPORAL, CONSEQUENCES OF UNAUTHORIZED REPRODUCTION OF
INTELLECTUAL PROPERTY
C3-4 Patent races 2000.54 A MODEL OF GROWTH THROUGH CREATIVE DESTRUCTION
C3-5 Protection & Exploitation 1997.21 IMITATION COSTS AND PATENTS - AN EMPIRICAL-STUDY
C4 Academic Activity & Patent 2002.61 THE GROWTH OF PATENTING AND LICENSING BY US UNIVERSITIES: AN
ASSESSMENT OF THE EFFECTS OF THE BAYH-DOLE ACT OF 1980
2004.22 THE GROWTH OF PATENTING AND LICENSING BY US UNIVERSITIES: AN
ASSESSMENT OF THE EFFECTS OF THE BAYH-DOLE ACT OF 1980
C4-2 Life-Science & patent 1999.31 UNIVERSITIES AND THE MARKER FOR INTELLECTUAL PROPERTY IN THE
LIFE SCIENGES
C4-3 Effect byUniv. R&D 2003.62 PUTTING PATENTS IN CONTEXT: EXPLORING KNOWLEDGE TRANSFER FROM
C4-4 Technology Transfer 2003.30 TECHNOLOGY TRANSFER AND PUBLIC POLICY: A REVIEW OF RESEARCH AND
THEORY
C4-5 Patents & Commons 2005.39 WITHHOLDING RESEARCH RESULTS IN ACADEMIC LIFE SCIENGE -
EVIDENCE FROM A NATIONAL SURVEY OF FACULTY
C5 Patent Meta-information 1982.01 ONLINE PATENT SEARCHING - THE REALITIES
1984.64 UNITED-STATES PATENT OFFICE RECORDS AS SOURCES FOR THE HISTORY
OF INVENTION AND TECHNOLOGICAL PROPERTY
C5-2 Patent searching 1987.72 ONLINE PATENT SEARCHING - THE REALITIES
C5-3 Leterature(chemical) 1979.45 CHEMICAL-ABSTRACTS AS A PATENT REFERENCE TOOL
C5-4 Patent Documentation 1968.81 PATENT CITATION INDEXING AND NOTIONS OF NOVELTY SIMILARITY AND
RELEVANCE
C5-5 European Patent 1987.92 LEGAL MONOPOLY IN LIBERAL ENGLAND - THE PATENT CONTROVERSY IN
THE MID-19TH CENTURY

B{%3 7I2x&—HHEE
C1:%ﬂ%mmk4/&—yayﬁﬁ#éﬁ%$%ﬁ%

T RD YT T AR =B A EE i CEkl X Research Policy, Scientometrics’s EEMIFEICBIT 5
AROGWIGETH D, ZD7 T AZ—TlE RFHRESCEEDA ) N— g AFFOIEREL LT
R AR 2 2 & OfF AMEIZ OV Tk L CW D00, R O b O ORI 7 MifElC
OV CTWDRRLNIE, A /=3 a VPO — e § D5EE S bW d %, 20
JTGAE—% [ )= a3 ATET DRRFE TR LIRS ST D, EeEREhOYT
7T AL —=ZOWTHREBRIZ, FERRINEZ b LICARIT T 21T o7,

C 2 : FRIRARE DHEHI BERFE

TERBIWCRE WY T AL IR D EEGSGEX Texas Law Review, Stanford Law Review C

Db, TDUTAZ BT LSRR HEZ B D T A EEMEE OB, ITFEOE L il

DEYENZDON T CTW DA E, £, Gl FORY 2—Lh (N=28) BHREVDD
FROFHR TH D, ZD7 T AZ—% [HIIMEDIERIEIE] LIRS,

C 3 : BHfReE & FrFCRE 4 Hh5E
EFERRFORNE « PR - TEHOMAIBIE YA 7 M1 2R BRI DWW T U

 FL ISI OF — # =2 % IV THTF S T AIED (2000) DFFFRIC L B & . A _—3 3 VOB R OEER T 5
A ) _— g AIRRD T D OBREEHME (Innovation Fundamentals) | DH7 7 5 A& —D—o08 THPAERE) TH Y . 701



TNWDDNARY T AL —Th b, FEim Libld Research Policy, RAND J ECON T %, {BZEIZEIT
LHBIMES R A "R, TA v v JIEE), FrFOHMHEIF & HEFREFIIR O Fa@ ks>
WTCOBERNEILRENTWDTEE THD, A—T « £ /=3 » ERFICETmL 2
DY TAZ—TEEND,  [HhkE L RFHIEAT D098 LIRS,

C 4 : FIES) & R’ HES)

kilﬁféiﬁ%@&ﬂﬁﬁﬁwﬁﬁ:wa®%i%§<@ié®ﬁ:@792§~fﬁ
b, EBEHEEIX Research Policy, Scientometorics T b, Be® iV SCO RN 1984 H-TH Y
BT - R WERE (1980 4F) IRICHIR S NI b D TH D Z & 03nnd, LIch-> T, &
A& UTHIBAISDEIRTH Y . WOV 77 7 27— 2000 4B/l 2 FHIHRE L L5
o IFHTEED & RAEHEE & RS,

C 5 : KrarEtRHIc i o0

JRRDEFT—H 7477 VR0, FiFEaEim, T 74 VBV AT A 32O EF]
95 2 & THRZHEIRD O 5t I D RRFFREIZ W T U TV a0 2 Hdu 2 21T 5
o TEERSGEIT J CHEM INFORM COMPUT SCT <° NACHR DOK T 5, 1975 HEH>5 1980 AED RN LLs Y
TERIRFEFID IR SITODD, ZHUTKEDRFFHRIR L AT L5, 1975 AELIRTO L 21— RI34F
HH., BrEe. B EHTLMMRBTERVDISH L, 1976 FFELIEITESTRRTTREL 72D L
STV AT AEFENESINTZZ LICL DO THD ATRENENH 5, Fﬁ$amkﬁmﬁﬁéﬁ
78 LIRS,

_ 3] Optimal Patent Design
2 3 Tﬁ‘{k‘ IPI p]llll*latm nil:t];er e
- — Patent r:
?«% 4 pj: & 7 A & - " C Pi::zm;:ﬁes\]f\pl itation
. i : 641,
—&tkof~ v 7§ i

Tho, MOLETRE
HIXEWEFE 20 " 1120paper
M, IERET VL
S THEE L TW5H 7
. FwHRALZT T
<, U T AL —H

t Meta-information

AT > THBEED o . e ;
— — ' -:lj b value & pate L i f B s C5-2 Patent searching
g@b A 7 7 A & —_ H j: ) AT —— Literature (chemical)
A ) o g C5-4 Patent Documentation |
73)) VT < ﬁa%" é 2/]_/ z) i e C5-5 European Patent

1956-2008: 3833papers( A BT 234papers

Z &I D,
KE4 FEHR~ > 7

OENZ XY, BIHEMROFNCH LD, C1 EEFEHWZA /= 3 VBT 9%

FRORFZE) L C 3 (R & HARRE) ThD, —5. FiEMSUESIRKD Y T AKX —C1 (A )

DRGSCEFENTND,



NR— g VBT AR AAIE) L C 2 CRIMBEDIERIERFTE) 2, C5 (RrFrEibiEmic
BT 2A%E) & C 2 OFARFEIFICA (valley) 2MFELTWD, C4 (FHHES) & FrfRiEEh) 1%
. BRSO INEICH D, —H T, C1 (A _"— 3 VORFFITE) LC5 (F
FFEEEET IR B A28 I AICHEY G TALE L TR Y, WRFIEREIRAS A NS EE RIE L
HoTWNWD I ENRATEND, FEEIZC 1 OWFFEIZIZC b ORFFESIEHARKPER NS D L
STWAH,

AR L0 | FFEREIR OB OB S0 E 72 0 | D) OBFIEREIR O NI DMFAE LT
HIZEDPRSNTE, TROHORIE, BRWORH, AP0 THDHI 2R TWD, FF
(2, RFF T 7 0 —FoF A L IR FE D H0s & 72 o TOBIERIBERFZE & OGO B
DRI S5,

2—4 KRG

KRBT ZATH 2 & T, W77 7 A% —% FlliEk, QuRICAdR LTV Dk, ZERIC
WFFEDED BV TV DR8N, BFFEMEN L TV DTEIIC/31T 5 2 & T & 1o, RO H 2
X5 & L TRL,

FES I IFTAZ—KWN 2B OV T 7 TAZ—DIRINT, bob b7 T AX—X, C45 Patents
& Commons Th D, Uikt 77 7 A X —IZHBSNDim L T HEADOHIRIT 1997 £ THY . 7
T ALK —IHRRAEIL 200639 A5 CTH D, ZOV TV T AKX —L, KFABIT D& ML
T2 EDRIFTONTIR LTV DI TH D, RIEFET D5l D2 &nn D
7T AR —] \ZHEEND, [AARIZ, C4-1 Univ. Technology & Licensing (T2 HIRAR 2004.22) & il 7
FAE—Tb b,

UTPEAGHRIZE L QW D SCREDOIER L, C4-3 Effect by R&D of Univ. Té 5, 2002 4F CIIAER] 1
HThHoT=bDD, 2007 4T 10 HhOFENRSIVTN D, FHIDOMEITIBNT, KAZRIT 5
HIMPETEEN X, [ENLRFYENE « TLO EEORIATLCR, TER MmN RSN TV AT TH D, L
MURRL, Bk, B2 72X —IZ0H3 D HBARNILDmCFEZRIT Kodama, F; Suzuki,
J:(2007)How Japanese companies have used scientific advances to restructure their businesses: the receiver-active
national system of innovation D—{DH TV | FEFECHRIZIT THDH & A1 Z O TONTED =
—RTOBEIZBWTRHZE B D TH L X DT LN TE D,

[AERICHER L QO 258 & LCid, Cl-1 Patentas Indicator () HIRAF: 2002.14), C1-2 Patent value (|F]
2002.09). C1-5 Market value & Patent ([7] 2001.92). C3-1 IP in Global Economics ([7] 2001.77), C4-4
Technology Transfer ([7] 2003.30)23d> %, W\ 4UH RS 2000 FEL VAV, ZOZ EiE, i
OREELTIE, 2001 FELAREOD 7 4R & ZALLARITOD 45 RO FHTERR O BENITEFR LD Z L AR L
T3,

LE L CTIEDR I STV 28l E L Cid, FRALORSRYIEHOE) < Hk+ 5 &, C1-3
Science Linkage("T-HJHIilAF: 200.64), C2-2 IP Law Policy(copyright) (I7] 2001.52) T& %,

WRZEAME L TV DR8I E LTI, C5 DARTOY T 7 T AL =584 5, FIHIUEIL,
OfER & bl LT, FERICE <. H#IC C5+4 Patent Documentation (3, “TEHJHIRRAES 1968 4ETH 5,



Young Sub-Clusters _Stable Sub-Clusters

| C4-5 Patents & Commons (Ave:2005.39) C1-3 Science Linkage (Ave:2000.64)

2008 1956

Glowing Sub-Clusters

C4-3 Effect by R&D of Univ. (Ave:2003.62) C1-5 Market value & Patent (Ave:2001. 92)

5 : RERFISHT

3. BE AR AV R ELE~DOERR
3—1 FETRIC L DEBRO FTREM:

L EDSHING, BIHFR Yy MU= i OFEERND Z LIk, JUREHEE A /) ~—
3 BT 2 AR 2 F IR L. R T Z EBARETHH Z E LI LTE, 2
DOFERZ WD Z & T, HIERFHI MR R A e e < 32 &, BT 7 n—
F LI ED LD I ENFAET 2O ERET 2 2 &, EEim AT 5 2 L %A AR
RHEBZOLND, £, BERBEMND Z LI K RFEDR - T2 R RIS S A faik
PR T HZENTE D, ITHED TEHRROMEFR ] (T D FREIEH ORF 2 —ERE, RO BX
HZEMARETHDZ L ER LT,

FAHFIROFE R, FIROMEEMEOFIRIC I\ T, IR T 9458 1, RRERER 721 THA T,
3833 MFL DEERFMINTFIEL TWD ZENH BN oTz, Lk, TOHPEEIL, 2000 4224
BEZHR SN HDOTH Y | ITFEDA ) = g VBREDOEL L K L7-ETh D £ E 2 b
R

NEEOSHTIZ AU, ZHOAFZRITIE, P AT SICBT D GG RS, R 508
[P (Scope) & f-1-5-HifE(Length) 2% DX T A REFFOESAME, #E072%R535F7 1 & (Optimal patent
design) . 7& LIEDEERMEDZIE &\ o eI EESCED FLARRE L 70 6 T — < B E EN TN D,
F7o, FRHC, A _R— 3 ARENOEE &%) T, FIRM BEEHERIFE 2N B LR 258 ST
LimmlZBA L, RV T S, BHEEEIE R L CWAD Z RGN L7257, BR



AINZIE, FrafOflfiE, Fre 2B XL DR, A =X« U 2 — DRI O K&
L Ta—UbETh D,

UUEDZ END, FTERIL, A% ORI EEHERIEE ORI ELCEORGHI L, KEREmR%
72 L9 DAMREMEZFF> TV D Eiffam DT 5 Z & TE D,

Flo, 7 7AZ Y 7 ORERIT, R 2R LTl O L G, B, A ) ~—
Ta L, RRET, B, BRI, MRS TS L2 AT — AR D
ARMEAE R LT D,

3—2 FNEZBERBRINTH O 2 BROHE

FARFRROTE IR LT, o ORE BT Do RO AT, WIEHEBRICFET D R/
1 THD, Thud, BOMFIY T HHEFIOR T, W7 ORI LA A+ TH 5D Z
EETRLTND, SAZRHIEESEEZIT OB Tz > TR, ZAMRRSEN D ORFEE RS L CE
AL T MR H D, KR, SRIASLNE ol 7T AX—C1 (f /=3 illd 5
RFFFZE) & C 2 CHMPEDIERIEMIE) ORIOBE, 7 7 A% —C 4 (FHRIESE) & Frrg
g) Lhor T A2 —LOMITHEEZLZNT 5 BRI NBNIETHA 5, RFEICE DHFROFE
DS EAI L T 2 ERMIRE S NS,

Fo, FaCBWTL, 7 7 AZ—C 50 L5 RIFHA O RO EMAL A ffR L Tl &
T2\, k., FFRFO BRI T 2 0TSO X, RS L CTh o7, L, i
By YA R Y r—UD A, DFED | P EEOEINHER ST (EHIE)N
(2006)) . FFFOEAMEFTT D7-0OIIE, FER ., BT 2 2 L TE R o TnH EEZ
BNb, FEE. Nagata et al.(2008) DEFFFOIENE BT DAFEIC K 5 & Aifiin & & Ted BT
BRIIRAE LTERRR, FFOBEMEN & OFRERII RSN TR Y | FFOHBEOCFEEICBN T,
TR A REFIC AN D BRI RV E B2 b, a3 T, BARDFEHTIZBW TS, 7
WiFm L & RO ST % —RINCIRB TE DV AT A (T — ALV ARKR VAT L) OREHThi
TV, =—Xh & IFINCEERICBN TS, TFE, V7 TEORBITE LV, 7l & FRr e
DBHREATE LI=aERRFZE L LCid, SEHQ000)23 S 5, Ak, Sliam L & R0 X5 OEEN
BB D ARSI IRFTE DB RN L END,

BbvIZ

FRRFBORE Y 3 A o2 —Tld, 6 FHOME2=> M & LT, FRIMERES 1 /7~
—va U=y NEARR LD, ZOME =y NI, AROSHHERICERS T, 208t
FOZMEME, WL IRGEEHROMAELEHE L TN Z & & LTS, Eo, BURE
PURDOREIHE & LT, A /=g RO ERIEOZE LRI O BEAER, Frafoffif & E o
NG UA AT R Y =T ERAOKRNG, 70— U b~OXEG, AR 7 E R ILEAT
ZEBRR OMPIMEE RO & V) FEZZET TV D, Wb, FITARRA I ESCEICE=® L 9 5 &
EZONDLHERTH D,

AR TIL, TR L A HIE S EA~OEERE VD S Al LTl 7=23, 8%y K

U— 2 0 OFEL, EEICE > THOAMTH D, B HOWEREO 22K DES
T A OFERE S ORISR, PRI SCOREEN TE 5 2 EITX Y | DERAYIRIITENN FTRE

10



25 EZERBID,
7o, IRy MU= 0TI L DRSO USRI & BRI (LIE, BRHEE1ES S

VAN
=N

DOIEIERT T 2 BEGRSOREDSE LY | ZOBGEHI BRSO D LEZ DD,

11



BEIHR

Adai AT., Date S.V., Wieland S., Marcotte E.M. (2004) “LGL: Creating a map of protein function with an
algorithm for visualizing very large biological networks.” J Mol Biol 340:179-190

Borner K., Chen C., Boyack K.W. (2003) “Visualizing knowledge domains.” Annu Rev Info Sci Technol 37:179-
255

Garfield E. (1955) “Citation indexes for science: a new dimension in documentation through association of ideas.”
Science:122: 108-111.

Kajikawa Y., Ohno J., Takeda Y., Matsushima K, Komiyama H. (2007) “Creating an academic landscape of
sustainability science: an analysis of the citation network.” Sustainability Science 2: 221-231

Nagata K., Shima M., Ono N., Kuboyama T., Watanabe T. (2008) “Empirical analysis of Japan patent quality.”
IAMOT 2008 in Dubai (10th April)

Newman M.E.J. (2004) “Fast Algorithm for detecting community structure in networks.” Phys Rev E69:066133

Shibata N., Kajikawa Y., Matsushima K. (2007) “Topological analysis of citation networks to discover the future
core papers.” Journal of the American Society of Information Science and Technology 58: 872-882

Shibata N., Kajikawa Y., Takeda Y., Sakata I., Matsushima K. (2009) “Detecting Emerging core papers in solar cell
by citation network analysis of scientific publications” IAMOT 2009 in Florida, U.S.A.(5-9 April)

Small H. (2006) “Tracking and predicting growth areas in science.” Scientometrics 68(3): 595-610

SRH IR (2009) [HA R - U =V ORE— KIGEM B O — A2 T 4] FHEES
YT I A ) _—=a v el i, mURR (2009 425 H 11 H)

EHEIER, WEEHIT, L8, EESCHE, $aANTH, #4858 (2006) T HAKRFZIRSIT 54 A = A

s U=Vl HEER, WESUHER [HARDA /=g U AT L] I, HK

ks

TEAIETE, S —RE, #8) 1%, sUHET, fnBoesy (2009) TRy b U =2 s Lo A/ _—
g VO E A ) _R— 2 VBOR) , BE VR AL E 256 K4, 194-211

FEAIETE, ) 1R o%, s HEAT, SR s, S — AR, AN s (2008) [ 9 A4 —FRy RU—7IC
B DHFFERFOMRE L], HANRIMEME 258 vol. b, 27-51

12



	Adai A.T., Date S.V., Wieland S., Marcotte E.M. (2004) “LGL: Creating a map of protein function with an algorithm for visualizing very large biological networks.” J Mol Biol 340:179–190
	Nagata K., Shima M., Ono N., Kuboyama T., Watanabe T. (2008) “Empirical analysis of Japan patent quality.” IAMOT 2008 in Dubai (10th April)
	Newman M.E.J. (2004) “Fast Algorithm for detecting community structure in networks.” Phys Rev E69:066133
	Shibata N., Kajikawa Y., Matsushima K. (2007) “Topological analysis of citation networks to discover the future core papers.” Journal of the American Society of Information Science and Technology 58: 872-882
	Shibata N., Kajikawa Y., Takeda Y., Sakata I., Matsushima K. (2009) “Detecting Emerging core papers in solar cell by citation network analysis of scientific publications” IAMOT 2009 in Florida, U.S.A.(5-9 April)
	Small H. (2006) “Tracking and predicting growth areas in science.” Scientometrics 68(3): 595-610
	柴田尚樹(2009)「サイエンス・リンケージの構造－太陽電池分野のケーススタディ」,国際シンポジウム イノベーション 競争と協調, 京都(2009年5月11日)
	玉田俊平太,内藤祐介,玄場公規,児玉文雄,鈴木潤,後藤晃 (2006)「日本特許におけるサイエンス・リンケージの計測」後藤晃,児玉文雄編『日本のイノベーションシステム』収録,東京大学出版会
	橋本正洋,坂田一郎,梶川裕矢,武田善行,松島克守 (2009)「ネットワーク分析によるイノベーションの学術俯瞰とイノベーション政策」, 一橋ビジネスレビュー56巻4号,194-211
	橋本正洋,梶川裕矢,武田善行,柴田尚樹,坂田一郎,松島克守(2008)「クラスターネットワークにおける研究大学の機能と役割」,日本知的財産権学会誌vol.5, 27-51

