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1. M33nn15¥Uaya (Data clean-up and grouping)

nguszasA (Objectives)
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WoLnaagin muazAlidin1 (Biofuels and Biochemical) auuleunglnewaud 4.0 An1s8uInty
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Ayt IanasnsuIdelaglddayadnsing (Patent as indicators of research performance)
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1 Griliches, Z. (1998), Patent Statistics as Economic Indicators: A Survey, R&D and Productivity: The Econometric Evidence,
University Chicago Press.
2 Hall, H. etc. (2005), Market value and patent citations: Rand Journal of Economics,

Department of Economics, University of California.
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3wIPO, Applying for patent protection, (http://www.wipo.int/patents/en/fag_patents.html#accordion__collapse__02)
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4 Anthony T. (2015) , Guidelines for Preparing Patent Landscape Reports, WIPO
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A13NNAANVRIENSURSTIUngumAlulagLvaWA N NLAZIATYINIW (Definition of Biofuels

and Biochemicals patent)

FeUMTIATIEkuIllmalulaguazanaivnssy dnsianguinalulaglugaaivnssy
Wamna@inmuazadidinm lngd1ednteyanguinalulagnuuiuyIpNsnasIuYessemea

Tne InensuimuINENIUNARILLAZEUSNYNAIY (DEDE) N5eNTHNENIU° 3NTUYINISARLEeN

a v L4

ansUnsneglugnamnisuaindnmuazialidinm angrudeyadnsing lnerhveyadydnual

N133UNNTUTEAYEaIna (IPC Classification)® 1W1u9elun13nses dwmsunisAumuazdangy

a I
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Y Y [ A

& ' f - v ' Aaa ] a
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Y I

RAANMNTIUNTVUETIRglUgnaMNTTUDIMNT YSegnaInnITuRTaeglugnaInnssunITLNng

Y

Judu tievildvsulwsvengumaluladlunsazgraimnssud anudaiauuaslddoyaniiniy

Y

s v 14 1 = a a

Wzal Bazdawadon1siiangideyaliegeliuse@nsainuingadu Tnediiasegsilauuangy

Y

& a aa I3 ! A % o = o &
Qﬁla’]ﬂﬂiﬁuﬂqiLﬂjaLwaﬂﬂnﬂq‘WLLagLﬂlIGU'Jﬂ']W a@ﬂLUUﬂ@MLWﬂIUIaEJ YIUIYALLDYAN AU

- waluladlunguidiulauazingsssuuii (Biomass and Natural Gas) : inalulagd

NEITDINUNTUNTILIAVTOHANA UINIBITUINR LU 998 (sugarcane), WIRNAIARITY

v '
v 6 A o o A o

(sugar beet), 417, ¥13lna wSeluiudnd MSeuuANIUAITYINUTIWMITLAY 1HUTTY
[ [ =2 aa a ¥ [ a 1 6V a . .
Wundenu srudanaluladineiteai uinesssuwa 1y Messsuyiamad (Liquid
Petroleum Gas; LPG) #1358 Anwsssusn@ntiiunlglugiunivue (Natural Gas for Vehicle:
NGV) usiu

- walulaglunguawdsdanin (Biofuel) : inalulagfiieitasiun1sndnndeanu
VNALGDN LU 1ONIUea IUNTUAA INTANEIINNIR e Tanmdens wu Wetn,
nndey, Fedlne wiowdonldl Wudu dedgn1sene 9 wu msudsgulagldanuiou

(thermal conversion) 138NsuwUs3UNaLATl (Chemical conversion) #38n13UUTFUNNS

Fwail (biochemical conversion) Taanstdioulesl 1Wudu

5 UNURAILINASTUNALNULAEWE 19 UNLEDN W.A.2558 - 2579 (Alternative Energy Development Plan: AEDP2015) 1infislaain
DEDE (Ministry of Energy): http://www.dede.go.th/download/files/AEDP2015 Final version.pdf
¢ World Intellectual Property Organization. (2017). IPC Classification. i1daléian WIPO: https://g00.gl/xmQ84R
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- waAnAmugiNdasaaraldeiniusssuyf (Biodegradable products) : tnalulag
et undnduangouaanulaleIn ussTuYIA Wi naafandinin (bioplastics)
sufanszuaunswlsgunandaeivatiudundsanu wu nseuaunis Pyrolysis

v A

- wawulng (New energy) : 1nAluladnsnALINGUNEIIIUNILEDN YITONHNIUY

U8 (Renewable energy) LU nasuAINToUlANUTRAN (Geothermal power)

W30 Na3Un (Hydrothermal power) 3anasanuuaeing (Solar power) {udu

n1slaugadayadnsvnslunguinaluladivainis®ininuazialidanan (Identification of
Biofuels and Biochemicals patent)

1%

n1sduAudnsvnsnszriilasnisauniaisdgydnvaldtuunanddinsanna (IPC Class)

Tnensuusngudyanvaliananeenidunguinaluladeng q daansdneiu udrdvinisduniiay

ARNToIUBYR

NIOUTZYLLIANEMIUNISATIZA (Timeframe for analysis)

a a o
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Y] = & a aa o
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msﬁ'ﬂﬂsa\‘ntaﬁl,ﬂiﬁzﬁ%’aga (Data extraction and analysis)
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2. AAT1EMilYgUNIU (Supply chain)

QAEMNTTURBNEIWINMUAZLANYINW (Biofuels and Biochemicals)
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ansUnslunisfuasedudszmanng o MAnTuass wazluyied am. 2016 - 2018 Wusaiawnis
AAN1sallagUseaa MinannsuideyaluniasUu1dngnssulunsAuIunaia tnele

[

#1sundeyaningt? wuIausanUseanlaiu 3 drandnsadl

F19usnAauAd A.A. 1997 — 2005 aznuinnmsanvesnaluladdiuualdunistuve
Az RS na ”m%ﬁqqﬁmﬁﬂﬁaaLLazmﬁmaamm 297t 2 Raued A.A. 2006 — 2015 wudnildnsinis
Busvednidnsiiiugeiuegaaiiies lnnmudofansansnmnafisduresnstiusveansing
Tl a.a. 2015 Wity U a.a. 2006 Ssmwnuannnindesas 92 wazaaedi 3 @ a.e. 2016 - 2018) &9
DusiavannisallaeUszanamuintiuwliuiiuty Tnesnsnmsiuiuvessiuusvednstnslu
U aa. 2018 ileiteufivd a.e. 2016 Andufesas 16 Fudusnsideudrsfeailofisuiuteya

Tugaf 2 @ e.e. 2006 — 2015)

(%
Y

dnvawmalulaglunguenavnssui@erndsdinmuaziaiidinmiudunidugnamvnssy
Winuneiaininsidiunamululasinisseileansygiafiiavaiany Jueen (Eastern Economic

Corridors of innovation; EECI) Tugas 5 Yusn (Busewsd a.a. 2017) esarndugnainnssy
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AAT12YN156719898M5URS (Forward Citation) Tnen1saumnisUssAugnlasunissnsdednuiuuin

' [ !
YN ad U =

31nKiednsdunenniioaingiednsniunisussivgiu 9 Jauansdanisussivgaanainiu

Y

N3UsEAYENULIR9n13 (breakthrough technology) insziduiisisanisvaayanadu 9 lunisiaun

(% I

Aagen laen1siasienazAnidennisussivg luriszezaidudd 2014 1Uuduin nannfe
a 1

lusseziianNduin n1suszAvgfinanndianuiunisdrsdeas vldaunsafiansanlaindu

N15UsEAYNas1aHaNTENUAgRaIMNITUBE19N IV

FWD citation

Cited rate =
ted rate No. of Pub. Year

FWD citation: Forward citation

No. of Pub. Year: Number of Publication year
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- feE1aNsUsEANENIAN cited rate g9

o9

Hodn3Uns : “NEW AND IMPROVED SYSTEM FOR PROCESSING VARIOUS CHEMICALS AND
MATERIALS”

viivsenalawan : US20160045841A1

Fuitusznalawan : 15 nauanas 2014

CELL 3
NANO PLANT

LT v
NN TUEES.

| svconties, oS, ToOS
[—— saseous aTuoseucnes

atLUm, Rl FReuAC h
CRYLIGENIE OPT(ONS

sUTl 8.2 nwilpunnsusging NEW AND IMPROVED SYSTEM FOR PROCESSING VARIOUS
CHEMICALS AND MATERIALS

s

dnsUnsnteldvenisussAuwg “New and improved system for processing various
chemicals and materials” 919@utiu loLUanefaszuunInnssuisnsonisuszunanamdulingse
dwanaeu lnedalvszuudnariinaulanauuines vieweuseludilugadu ieannisuanddes
Y8udYIINNTTUIUNTUUTIUTRGAUATS o medunaun1suidn (pretreatment) agAnlenansiy
A al I a o v [ U d' ild" A a (v a‘d' ) 1
y3avandsduiwannainnszulunisulnaenan Wslvrlezsaisnsananduginaiunsaunluniu
nszvaunseldluiladnass (recycle) wWu Msdnuenlans vseasusy seyataesu (fullerene)
anunsniluldlunisndndanuily (nano-materials) la visandndnusindunanasslaainnssuiuns
o o A | ° ) o 8 = v a a . . A e = ) Y
UUNBY LU NUEaU (sulfur) 5B K59n5ATaNIIN (sulfuric acid) UIBNY NIDNAIUAINUTDU
sdefingansueulnesnled (carbon dioxide) amnsathluidndnssurunisudndundanunsofing

Ypsidsulasaly
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Ho8n3Uns : “SOLAR POWER PLANTS AND ENERGY STORAGE SYSTEMS FOR SOLAR
POWER PLANTS”

iwufiusenialasan : US20150000277A1

Fuitusenelawen : 14 nsnau 2014

104
100

-

116

HTF2 to Power Block

g‘dﬁ 8.3 ﬂ’]WL‘dUEJumiUS%a‘ie@f SOLAR POWER PLANTS AND ENERGY STORAGE SYSTEMS FOR
SOLAR POWER PLANTS

'
= 4 =

n3suITASNAANSNUAINS Ut s uduagedanazdeslssuvlunisiniAuanusouni
Usgansmwiissne ietiundsnuniudoumaiulildlunendilsd Tneaunisussiuvgilalawme
feszuulunisAudne I waz a1 gmMna1IUAUSUNUSENaUMY BaiNAY way NulskanUasy
PAIIUAINUFBU DYNLDUADINUIY bALA VUILLANLUAIUNSINIUAINUSDUNNTTY haznlie
wanAsunasnumusounians laedeiniiusinann Tanwuznildiudasdouiududu waznuie
waniuasunasuausounuils dnludvieNineludsuiinalaesou (periphery of the tank) ¥0983
[ @ [ 1 1 1 1 YY) =3 [ I v 1 a [ v a P Q’l’
Annudenanluudazdiugesvasanniiuienandla Inendlguanifsundsuaiuseuiviian
) v & 1 ¥ 3 q" 45 1 d‘ v} % q" [ V=
AUA LI IUNITN8MANSUTUASIN YT haLNUIBLANLUALUNFIIUAINUSOUNED InL1TiviD
1 [ 4 v @ I v} 1 1 al' v} % a"
Aelufagudnalsveddainiiufingan (center of the tank) lagvulguaniUagunasauauToui
A949 Qﬂﬁmumiﬁtﬂumidwmmm%auiuﬂ%’ﬁﬁam ANMSUNTONEMNAITUANUSDUASINEUUY
\AnTunglunrazaiuges (compartment) U8383iAAY FensuaniUasunasnuaNsounsnany

LNINAITHANLUAYUNAITUAIIUSDUASINATLALADIAINGT?
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® WIPO IP Statistics Data Center - §1udeyaafaningaunalan) 100RnmIngaunis

Ueyyalan (WIPO)

® DIP search patent system - Tayadvizunslve lnansuninddumataya nsensiamdivg

Usznelng

a v

® PatSnap database - Tayadn3Uns INLUSUNTUFUAULAEIATIEUaYadNSUAT PatSnap

a

FATOUARNTOLATN

a o U lﬂ'
SUATUANNARNYUTLLNA ASLARIAIUAITIN 23

® Orbit Questel - Yayadn3Ung INlUsUNTUAUAULALIATIENUYadNSUnT Orbit Questel

FATOUAUTRLATVEURNT NangUTEINA AILARIMIUATINN 24

M1519% -1 Lanssefeuseimaniivoyad

Algeria

Argentina

ARIPO
Armenia

Australia

Austria
Belarus

Belgium

Benelux

Bosnia and Herzegovina
Brazil

Bulgaria

Canada

a o

Germany

Great Britain

Greece
Guatemala

Honduras

Hong Kong
Hungary
Iceland
India
Indonesia
Ireland
Israel

ltalia

NBUATUBDN

1UsuNIu PatSnap

64

Nicaragua
Norway

OAPI
Panama

Peru

Philippines
Poland

Portugal

Republic of Serbia
Romania

Russia

San Marino

Singapore
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Chile

China
Colombia
Costa Rica
Croatia
Cuba

Cyprus

Czech Republic

Czech Slovak Rep.

Denmark
Dominica Rep.
EAPO
Ecuador
Egypt

El Salvador
EPO
Estonia
Finland
France

GCC

Georgia

Japan
Jordan
Kazakstan
Kenya
Korea
Kyrgyzstan

Latvia
Lithuania

Luxembourg
Macau
Malawi
Malaysia
Malta
Mexico
Moldova
Monaco
Mongolia
Montenegro
Morocco
Netherlands

New Zealand

1
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Slovakia
Slovenia
South Africa
Soviet Union
Spain
Sweden

Switzerland
Taiwan

Tajikstan

Thailand

Trinidad and Tobago
Tunisia

Turkey

Ukraine 65
United States
Uruguay

Uzbekistan

Vietnam

Yugoslavia

Zambia

Zimbabwe
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Algeria

Argentina

ARIPO
Armenia

Australia

Austria
Belarus

Belgium

Bosnia and Herzegovina
Brazil

Bulgaria

Canada

Chile

China
Colombia
Costa Rica
Croatia

Cuba

Cyprus

Czech Republic

Denmark

Dominican Republic
Ecuador

Egypt

El Salvador

Estonia

Eurasian

Gulf Council
Honduras

Hong Kong
Hungary
Iceland
India
Indonesia

Ireland

Israel

ltaly

Japan
Jordan
Kazakhstan
Kenya
Korea
Kyrgyzstan
Latvia
Liechtenstein
Lithuania
Luxembourg
Macao
Malawi
Malaysia
Malta
Mexico
Moldova

Monaco

NTURTUD
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1Uswnsu Orbit Questel

Peru
Philippines

Poland
Portugal

Romania

Russia
San Marino

Saudi Arabia

Serbia

Serbia and Montenegro
Singapore

Slovakia

66
Slovenia

South Africa
Soviet Union
Spain
Sweden
Switzerland
Taiwan

Tajikistan
Thailand

Trinidad and Tobago
Tunisia

Turkey

Ukraine

United Kingdom
United States
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European Union

Finland

France
Gabon
Georgia
German Democratic Republic

Germany

Greece

Guatemala

Mongolia Uruguay
Montenegro Uzbekistan
Morocco Vietnam
Netherlands WIPO

New Zealand Yugoslavia
Nicaragua Zambia
Norway Zimbabwe
OAPI

Panama
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o

(Boolean operator)
Orbit Questel

IPC : C10L-003/06 OR C10K OR C10L-003 OR C10L-003/12 OR C02F-011/04 OR C12M-001/107
OR C12N-009/42 OR C12N-009/24 OR C12N-001/20 OR C08L-097/02 OR CO8L-001 OR CO8L-
003 OR C10F OR C10B-053/02 OR C07C-031/08 OR C12P-007/06 OR C10F OR C12F-003/04 OR
C10L-007 OR C12P-007/10 OR C12P-019 OR C10L-001 OR C08L-005/12 OR CO7C OR C12P-
007/08 OR C12P-007/14 OR B09B-003 OR C08J-011/10 OR C10B-053 OR C02F-011/10 OR B29B-
017 OR F23G-007 OR C02F-011/06 OR C02F-003 OR F03G-004 OR C10G-001/10 OR C08L-095
OR C08L-021 OR C10B-053/07 OR C10G-001/10 OR F24J OR F24D-011

PatSnap

IPC : C10L3/06 OR C10K OR C10L3 OR C10L3/12 OR C02F11/04 OR C12M1/107 OR C12N9/42
OR C12N9/24 OR C12N1/20 OR C08L97/02 OR C08L1 OR C08L3 OR C10F OR C10B53/02 OR
C01C31/08 OR C12P7/06 OR C10F OR C12F3/04 OR C10L7 OR C12P7/10 OR C12P19 OR C10L1
OR C08L5/12 OR CO7C OR C12P7/08 OR C12P7/14 OR B09B3 OR C08J11/10 OR C10B53 OR
C02F11/10 OR B29B17 OR F23G7 OR CO2F11/06 OR C02F3 OR F03G4 OR C10G1/10 OR C08L95
OR C08L21 OR C10B53/07 OR C10G1/10 OR F24J) OR F24D11
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Destroying solid waste or transforming solid waste into something useful or
harmless

Recovery of plastics or other constituents of waste material containing
plastics

Ethanol

Producing methane by anaerobic treatment of sludge

Oxidation of sludge

Sludge treatment by pyrolysis

Biological treatment of water, waste water, or sewage

Preparation of hydrocarbons from one or more compounds, none of them
being a hydrocarbon

Recovery or working-up of waste materials of organic macromolecular

compounds or compositions based thereon by dry-heat treatment for -

obtaining partially depolymerised materials

Compositions of cellulose, modified cellulose, or cellulose derivatives
Compositions of unspecified rubbers

Compositions of starch, amylose or amylopectin or of their derivatives or
degradation products

Agar-agar; Derivatives thereof
Compositions of bituminous materials, e.¢. asphalt, tar or pitch
Composition of lignocellulosic materials e.g. wood, straw or bagasse

Destructive distillation, specially adapted for particular solid raw materials
or solid raw materials in special form

Destructive distillation of cellulose-containing material
Destructive distillation of synthetic polymeric materials, e.g. tyres
Wet carbonisation of peat

production of liquid hydrocarbon mixtures from rubber or rubber waste
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PURIFYING OR MODIFYING THE CHEMICAL COMPOSITION OF COMBUSTIBLE
GASES CONTAINING CARBON MONOXIDE

Liquid carbonaceous fuels, Biodiesels

Gaseous fuels; Natural gas; Synthetic natural gas obtained by processes not
covered by subclasses C10G, C10K; Liquefied petroleum gas

Natural gas; Synthetic natural gas

LPG

Fuels produced by solidifying fluid fuels

Recovery of volatile fermentation products from carbon dioxide

with means for collecting fermentation gases, e.¢. methane

Bacteria, e.g¢. miscanthus

Enzymes acting on glycosyl compounds

Enzymes acting on beta-1, 4-glucosidic bonds, e.g. cellulase

Preparation of compounds containing saccharide radicals 20

Preparation of ethanol

Produced of oxygen-containing organic compounds from waste or cellulosic
material substrate

Preparation of oxygen-containing organic compounds substrate containing
cellulosic material

Multiple stages of fermentation; Multiple types of microorganisms or reuse
for microorganisms

Devices for producing mechanical power from geothermal energy

Methods or apparatus, e.g. incinerators, specially adapted for combustion
of specific waste or low grade fuels, e.g. chemicals

Central heating systems using heat accumulated in storage masses

PRODUCTION OR USE OF HEAT NOT OTHERWISE PROVIDED FOR
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Fanavazing
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FITUY 1o 195350YR
Funakazing P nAnSINEoB Ay
- WWRLWAITININ 5 R
5ITUYIR 1991955 5UYR
Faunauazing . nAnSNNEoLaaY
_ LRLWAITINN 3 R
53U 1o 195350YR
Punakazing P nAnSNE o8 Ay
- WWOLNAITINN } R
5ITUYIR 1ALOIMNETINTIR
FPanauazing o . ,
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53U
Punakazig P . .
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5ITUYIF
a 23
Punanazing o y ,
- WRLWAITINN wasuln
53U
Punakazing ¥ . . ,
- LWOLNAIYININ AUl
5ITUYIF
Punakazing R . ,
_ WRLNASTINI wasulnl
53U
Funanazing nanfueingosaaiy . ,
- . N wasulu
5ITUYIA 1AL0IMETTNIR
Pamrauazing nanfuaintovaaiy y ,
- . N wasnulng
5ITUYIA TAlesssuTIA
Funanazing nanfusingosaany
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Punanazing nanfuingosaaiy
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(sugarcane), WIRNNIANIIU (sugar beet), 917, 11lna nIolvsiudnd

a o

wIe1nsTy H1uN19911U 590115187 wuUsgUidundeau sauds
wealwladfiieadestiufnesssunf wu Aresssuvifvan (Liquid
Petroleum Gas: LPG) 1130 Anesssuanifivnunldlusunvug (Natural
Gas for Vehicle; NGV) tdugu

WALULATNNEITBINUNISHARNNAITUNILEDN WU LONIUDA YIBULY

v
(% A a

e INTANNINETINYIR vseTanmaeis 1y W1ed13, Nndee, 49
1l viseUdentyl usiu fedBnnseng 9 wu nsuwusgulagldan
§9u (thermal conversion) #38n15uUsjun19Lafl (Chemical
conversion) %38n154U35UN19%71A3 (biochemical conversion) lag
nsldieulasl WWusiu
wmaluladfiiiedosfundndurindesaasliiomiusssuni 1wy
wanaRn@anw (bioplastics) sfmﬁmssmummﬂsgﬂwﬁmﬁmﬂmdwﬁu
\Jundsau wu nszuuns Pyrolysis
waluladn1sRaiuINgunaIunIiten nIenaIUnyuLIgy
(Renewable energy) 1y wasauaudouldiuiinn (Geothermal
power) w3 ndauth (Hydrothermal power) iendsuuaseiing

(Solar power) 1usu
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