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A sea windmill pump apparatus, a windmill pump artificial fishing
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DEEP WATER POWER GENERATION STATION, POWER STATION, MARINE
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System and method for controlling offshore floating wind turbine United §
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power ORMAT TECHNOLOGIES INC Israel 65 2008
Binary-cycle-power-generation system FUJI ELECTRIC HOLDINGS CO. LTD. Japan 60 2009
The processing method of the method for waste heat utilization, the
system for waste heat utilization, and boiler waste gas MITSUBISHI HITACHI POWER SYSTEMS LTD Japan 57 2014
DRILLING/POWER-GENERATING/RECOVERING APPARATUS FOR ENABLING
SEAFLOOR HYDROTHERMAL GENERATION AND RECOVERY OF USEFUL
SUBSTANCES GEOTHERMAL ENERGY RES & DEV CO LTD Japan 51 2016
1. IEA, ETP Clean Energy Technology Guidelc&DETRL 4-5
2. IEA, ETP Clean Energy Technology Guidelc&DETRL 6
BCG Quality Index=5|F[EI%L (R1/55IA-&7H55IH) EFBERIBODHNSETE UIFHIMEDISER, Freshness=D AT SROIFF 2R T DHFEDFE (S[El(F20174) LAFF(C
HFESNIAFETOEI S8R 20F OBLERF T2 AT, LOAR S S (RAFEFHFER
Source: Derwent World Patents Index (DWPI); BCG Center for Growth & Innovation Analytics 53
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(TAB= (wind ADJ3 turbine*) OR AIC = ( "YO2E 10/72" OR "YO2E 10/727" OR "Y02E 10/728" OR "YO2E 10/74" OR "F05B 2240/21") ) AND (TI= (performance OR
efficie* OR (usable ADJ energy) OR ( (power ADJ produc*) NEAR3 ( over ADJ time) ) ) ) AND (AY>=(2000) AND AY<=(2022));

FANERERLE (A,
REBRR. 7)7] #*)

((TAB= ( ( (offshore OR (off ADJ shore) OR seaward OR alongshore OR (along ADJ shore) OR coastal OR inshore OR littoral OR nearshore OR ("near" ADJ
shore) OR shoreside OR (shore ADJ side) OR beachside OR (beach ADJ side) OR seaside OR (sea ADJ side) OR waterside OR (water ADJ side) ) NEARS
(float* OR afloat OR buoyant OR floaty OR unsinkable OR (free ADJ float*) ) NEARS5 ( (wind NEAR3 turbine*) OR (wind NEAR2 mill) OR windmill* OR windwheel
OR (wind ADJ wheel*) OR (wind NEAR2 plant*) OR (wind ADJ park*) OR windpark* OR windfarm* OR (wind ADJ farm*) OR (wind NEAR2 power NEAR2
(station OR plant*)) )) SAME (manufacur* OR fabricat* OR produce OR production OR fabricat* OR assemble OR build OR construct* OR (method ADJ of ADJ
making) ) )) OR (ACP=(B63B0075 OR B63B2075 OR B63B2021505) AND TAB=(wind)) ) AND (AY>=(2000) AND AY<=(2022));

F ERNBEEBRSAT A

TAB = ( ( (offshore OR (off ADJ shore) OR seaward OR alongshore OR (along ADJ shore) OR coastal OR inshore OR littoral OR nearshore OR ("near" ADJ
shore) OR shoreside OR (shore ADJ side) OR beachside OR (beach ADJ side) OR seaside OR (sea ADJ side) OR waterside OR (water ADJ side) ) NEARS (
(power ADJ grid) OR (power ADJ station*) OR smartgrid* OR (smart ADJ grid*) OR (intelligent ADJ transformer ADJ substation*) OR microgrid* OR (micro ADJ
grid*) OR (electr* ADJ grid*) ) ) OR (offshore ADJ grid*) OR (offshore ADJ energy ADJ grid*) OR (offshore ADJ power ADJ grid*) OR (offshore ADJ electric* ADJ
grid*) ) AND (AY>=(2000) AND AY<=(2022));

AROTZhA bRBZES

TAB = ( ( (perosvskite OR "ABX3" OR (methylammonium ADJ lead ADJ (triiodide OR *chlori* OR *flori* OR *fluori* OR *iodi* OR *halide*)) OR (Methyl ADJ
ammonium ADJ lead ADJ (triiodide OR *chlori* OR *flori* OR *fluori* OR *iodi* OR *halide*)) OR (inorganic ADJ cesium ADJ lead ADJ halide*) OR
"CH3NH3PbX3" OR (Formamidinium ADJ lead ADJ trihalide) OR "H2NCHNH2PbX3" OR "CH3NH3SnI3") NEARS ( (solar ADJ3 cell*) OR ((solar ADJ3 panel*))
OR (photovoltaic ADJ3 cell*) OR (PV ADJ cell*) OR (solar ADJ PV) )) OR (perovskite ADJ based ADJ solar ADJ cell*) OR "perovskite-based solar cell' OR
"perovskite-based solar cells" ) AND (AY>=(2000) AND AY<=(2022));

s EHBEAS 2T\

TAB= (( (enhanced OR focus* OR focussed OR EGS OR engineer*) NEAR3 ( geothermal* NEAR3 (system* OR energy OR reservoir OR seismicity ) ) ) OR
"CO2 EGS" OR (EGS SAME HDR) OR (EGS SAME (hot ADJ dry ADJ rock*)) ) AND (AY>=(2000) AND AY<=(2022));

BN -FE

TAB=((( binary ADJ2 cycle* OR ((geother* OR geo therm*) AND binary)) AND ( (power ADJ plant*) OR (power ADJ station*) OR (power ADJ generat*) OR
(powerplant*) OR (powerstation*) OR (powergenerat*) OR (electric* ADJ plant*) OR (electric* ADJ generat*) OR (electric* ADJ station*) OR (thermal ADJ plant*)
OR (thermal ADJ generat*) OR (thermal ADJ station*) OR (power grid*) OR (grid power*) OR (microgrid*) OR (micro grid*) OR smartgrid* OR (smart ADJ grid*)
OR (intelligent ADJ transformer ADJ substation*) OR (power grid*) OR (electric* grid*) ) ) OR (binary cycle plant*) OR ((binary geothermal power plant*) OR
(binary plant* OR binary station* OR binary grid*) AND (geothermal* OR geo thermal*))) AND (AY>=(2000) AND AY<=(2022))

Source: Derwent World Patents Index (DWPI); BCG Center for Growth & Innovation Analytics 56
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AEC CAPEX#&is

CIp =S

Source: Manufacturing Competitiveness Analysis for Hydrogen Refueling Stations: Ahmad Mayyas et al 2017

Assuming 50 MW electrolyser
ExFactory cost = Materials
+Labour + Project Overhead
+SG&A

Assuming Labour for Stack
assembly = 20% x Stack cost
Assuming Overheads for Stack
Manufacturing = 20% x Stack
cost

Assuming SG&A = 5% x Materials
cost

Assuming Margins + Overhead =
30% x Materials cost

Transport = US$10 / kW
Customs = 28% x Ex

Factory cost Installation cost =
33% x Ex Factory cost

(USD/KW)

s fi| (A >\ =412\ =H5F)DEHBLEZIRNKE )

-wi?%-—- AEC CAPEX Breakdown

JU->

IKFREGE

Stack KV
Power Supplies 20%
Gas conditioning 8%
e ] B
Materials 56%
SG&A @ 3%
Margins+ Overhead | 17%
Ex-Factory cost 540 76%
Transport f 0 1%
Customs 151 21%
Installation cost 1%
Total 709 100%
(I) Z(I)O 4(I)0 6(I)0 8(I)0 1 ,(I)OO
65
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PEM CAPEX#&i&

CIp =S

PEM CAPEX Breakdown(USD/kW)

200 400 600 800 1,000

o

e Assuming 50 MW electrolyser Cost share
« ExFactory cost = Materials S
+Labour + Project Overhead Stack g 23%
+SG&A Power Supplies 16%
« Assuming Labour for Stack :
assembly = 20% x Stack cost Gas conditioning 7%
« Assuming Overheads for Stack Electrolyte circulation, ‘ 10%
Manufacturing = 20% x Stack cooling,.misc. m §
cost Materials 57%
« Assuming SG&A = 5% x Materials SGEA 3Y%
cost A ,
« Assuming Margins + Overhead = Margins+ Overhead 17%
30% x Materials cost ‘ £
Ex-Factory cost 658 77% B
« Transport = US$10 / kW e | ? 2
e Customs = 28% x Ex Transport 10 1% g
« Factory cost Installation cost = ‘ 0 F,
Customs 184 =
33% x Ex Factory cost : : 2
Installation cost 10 1% E
Total 862 100% ;%

Source: Manufacturing Competitiveness Analysis for Hydrogen Refueling Stations: Ahmad Mayyas et al 2017 66
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Total ex-factory cost buildup for
both technologies (S/kW)

/KW 638,
540 F146
£120: ? .
: : 89 :...: Margins+ Overhead
61 [ I scea
89 I Electrolyte circulation,
59 misc.
BOP 140
I Gas conditioning
Power Supplies
H I stack
AEC PEM

Currently largest OEMs in range of 40-100 MW
scale with aggressive expansion plans
« nel: 80 MW; Ph 1 320 MW AEC; Ph 2 640 MW
e ITM: 100 MW; Ph 1: 200MW; & 700MW Ph 2

Quotes may not be representative of actual cost
as most OEMs running on -ve EBITDA margins

nel: -36%, Hydrogenics: -29%, ITM power: -163%,
Mcphy: -69%

LIJ

EAFIERASY) A MKk

(A 30-50%)(CHAfS

Hy—->
IKFREGE

e———— Expected cost reduction with increasing OEM scale ($/kW) ———

1,000

800-900
750

500

250

@~

Expected as OEMs reach

production scale of
530-600 \L‘ ~300-500 units
. 450-520

370-420

\

5,000
10,000
20,000

50,000

Annual production rate

PEM )
1,200 ,900-1100
900
600-700
500-550

400-450

\

o o O
o o O
~— o O

~—

5,000
20,000
50,000

Annual production rate

Component Driver

Reduction expected (%)

Component

Driver Reduction expected (%)

L7

drivers

Stack Scale effect
Component Std. Design

20-30%
High direct material
component, low reduction

Stack
Component

Larger stacks 30-40%
Scale Effect Low impact on catalyst
membrane (uses rare metals)

Stack Automation 30-40% Stack Automation 40-50%

Assembly Labor cost & overhead red. Assembly Labor cost & overhead red.
Balance of Bulk Ordering  20-30% Balance of  Design 25-30%

Plant Standard design across OEMs Plant Optimization Larger unit stack size

Source: BCG Analysis; Manufacturing Competitiveness Analysis for Hydrogen Refueling Stations; capital 1Q, Annual Reports
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AEC(CJ:%ZK%%& A multipole | bipole type|formula alkaline-water-electrolysis cell and an electrolytic cell ASAHI KASEI CORP. Japan 72 2016
(TRL 5)1 POSITIVE ELECTRODE FOR ALKALINE WATER ELECTROLYSIS GRUPPO DE NORA | KAWASAKI HEAVY INDUSTRIES  Japan 56 2015
LTD | CHLORINE ENGINEERS CORP LTD |
YOKOHAMA NATIONAL UNIVERSITY
Negative electrode can, alkaline cell and production method for same SEIKO INSTRUMENTS Japan 52 2006
WATER TREATMENT SYSTEM USING ALKALINE WATER ELECTROLYSIS DEVICE AND GRUPPO DE NORA Japan 42 2016
ALKALINE FUEL CELL
Electrolyzed-water production|generation apparatus PANASONIC ELECTRIC WORKS LTD. Japan 36 2008
PEMIC ;gﬂ(ﬁﬂﬁ Apparatus for integrated water deionization, electrolytic hydrogen production, and MERIDA-DONIS WALTER ROBERT Canada 89 2003
(TRL 5)2 electrochemical power generation
System and method for hydrocarbon processing SAMSUNG DISPLAY CO. LTD. United 60 2004
States
Hydrogen generation via methane cracking for integrated heat and electricity UOP LLC Israel 54 2003
production using a fuel cell
Method and apparatus for integrated water deionization, electrolytic hydrogen UNIVERSITY OF BRITISH COLUMBIA Canada 53 2004
production, and electrochemical power generation
Accelerated hydrogen generation through reactive mixing of two or more fluids INTELLIGENT ENERGY HOLDINGS PLC BECKENHAM  United 53 2004
States
SOEC [c&kDIKFERLE3 Power generation system and method DELPHI TECHNOLOGIES INC United 73 2005
States
Zero/low emission and co-production energy supply station ZTEK CORP United 64 2003
States
Energy efficient gas separation for fuel cells XEBEC ADSORPTION INC Canada 54 2006
Solid oxide fuel cell systems having temperature swing reforming EXXONMOBIL CORP United 51 2009
States
Proton conducting solid oxide fuel cell systems having temperature swing EXXONMOBIL CORP United 48 2011
reforming States
1. IEA, ETP Clean Energy Technology GuidelCd&3ETRL 9
2. IEA, ETP Clean Energy Technology Guidelc&DETRL 9
3. IEA, ETP Clean Energy Technology Guidelc&SETRL 7 i .
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Sindex5>+>7 (iR ERCE HAT5H)

IKFJRFUT

IFAAEER 15518 wrEa index \FRF
DU=>FE_FEET PACKAGED SYSTEM FOR THE PRODUCTION OF CHEMICAL SMITH S United 73 2007
COMPOUNDS FROM RENEWABLE ENERGY RESOURCES States
Ammonia Decomposition Catalyst Systems UNIVERSITY OF SOUTH CAROLINA United 54 2020

States
AUTONOMOUS VEHICLE ENERGY AND SERVICE HUB RENAM PROPERTIES PTY LTD Australia 24 2019
LARGE SCALE GREEN MANUFACTURING OF AMMONIA USING PLASMA JURANITCH J C United 14 2011
States
METHOD OF REGENERATING AMMONIA FROM AMMONIA-SODA BASIC CHEM RES DES INST | BEREZ Ukraine 13 2010
PRODUCTION FILTER LIQUID SODA WKS STOCK CO

1. IEA, ETP Clean Energy Technology GuidelcL3$¢TRL 8

BCG Quality Index=5|FEI#L (R1/55|A-#&7H55IH) EFFERIBODENSETE U HIMEDISER, Freshness=D AT SROIFF 2R T IHFEDFE (S[El(F20174) LAFF(C
HFESNIAFF OB SB R 20F O BERFEF 2 DT, LD KR S (IAFEFFER

Source: Derwent World Patents Index (DWPI); BCG Center for Growth & Innovation Analytics

81

Copyright © 2023 by Boston Consulting Group. All rights reserved.


mailto:InnovationAnalytics@bcg.com

IKFJRFUT

7 OEZ 7 EOS(EEARDFFFTOEES 2 TORVN, iIrFORFE KR THD. KEHH

Rxl)— I\ [E t“d)ﬁﬁ%b“i%%
YRR OAREEME (3/12): ERI R B EABILLE

l

Freshness (filed since 2017)
1. IEA, ETP Clean Energy Technology Guidelc£S¢TRL 8
BCG Quality Index=5|FHEI¥L (RT/55IA-#&755|H) EFBRIBEOHNSETE UIAFHIMEDTSER, Freshness=D AT ROFFFF AR T DIFEDE (S[El(F20174F) LAF(C
HFEEN AT OB &8 R 20F O BEESFEF 2 DT 82

E3)3{/Inet:3% FREEAHRIEER
J fl'—_ o BREFFFOBIZLSITVRLD, ITEFEDREFE(TR o KR TIHFRHFENER
Z-fj . KENETHFEZY-RU. IR TORBRNSER o BARE_EAIICABRE
=la 40 60 Colorado School Of Mines Research Institute . 1 q
(TRL 4)? . 3
United States ‘ 40
Average BCG | @ Japan
Quality Index" United Kingdom China 20 { @ DUPONT DE NEMOURS INC. é
University Of Warwick
0 Germany India i . @ Hsi SYSTENS INC CHoinjAz\ UNIVaERSI'CI'Y"‘

0 20 40 60 80 100 0 20 0 ¢ w0 10

7>Eﬁ§7® o ARIFFOEBECZLHOTUORUVN, ITEDRIF(FA R « Klynntechh'&E THFEZY— R0, ITFOFRFE (KR
EiREE o REMEFREU-RUTSD, PETORFENER o BAREEAICABREO
=137 20 : 60 c
(TRL 3) . ‘ United States 10 . Lynntech Inc. . 5 zi
Average BCG | Japan Germany—o 7 Korea Institute Of Energy Research (Kier) E,,
Quahty Index South Korea ‘ Iceland 20 Oh‘oUmverSIty Korea Institute Of Science And Technology é
0 . Chlna . . Siemens Aktiengesellschaft ‘\. g

0 20 40 60 80 100 0 “0 60 80 10 3



IKFJRFUT

(B%) KEFPUTRITONEM (4/12):
Sindex5>4>7 (BISEBRE HAI5H)

MINFAFAEERER  455T4 REE index NFREF
TN—FoE-FPRi&" ELECTRICALLY ENHANCED HABER-BOSCH (EEHB) ANHYDROUS STARFIRE ENERGY | COLORADO United 92 2017
AMMONIA SYNTHESIS SCHOOL OF MINES RESEARCH States

INSTITUTE
The synthesis| combining method of ammonia NIPPON SHOKUBAI CO. LTD. Japan 33 2014
Ammonia synthesis using a catalytic nitrogen-selective membrane COLORADO SCHOOL OF MINES United 28 2020
RESEARCH INSTITUTE States
Process and reactor system for producing ammonia using ionic DUPONT DE NEMOURS INC. United 20 2014
liquids States
Process for the production of ammonia KIEFER CLEMENS Germany 19 2020
POEZ7DBEIEERE Electrochemical synthesis of ammonia LYNNTECH INC. United 74 2008
(=154 States
Selective catalytic reduction via electrolysis of urea OHIO UNIVERSITY United 68 2013
States
Electrochemical synthesis of ammonia LYNNTECH INC. United 65 2004
States
ELECTROCHEMICAL PROCESS FOR THE PREPARATION OF NITROGEN EERC ENERGY & ENVIRONMENTAL RES United 55 2011
FERTILIZERS CENT States
Electrochemical cell for the ammonia manufacture,And an NIPPON SHOKUBAI CO. LTD. Japan 53 2013

ammonia synthesis method using the same

1. IEA, ETP Clean Energy Technology GuidelcL3$¢TRL 8

BCG Quality Index=5|FEI#L (R1/55|A-#&7H55IH) EFFERIBODENSETE U HIMEDISER, Freshness=D AT SROIFF 2R T IHFEDFE (S[El(F20174) LAFF(C

HFESNIAFF OB SB R 20F O BERFEF 2 DT, LD KR S (IAFEFFER

Source: Derwent World Patents Index (DWPI); BCG Center for Growth & Innovation Analytics 83
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(BE) KEFOUPREEINEM (6/12):
Sindex5>+>7 (TR ERCE HAT5H)

MINFAFAEERER  455T4 wrEa index \FRF
PIEZFISYF>D1 Process for purifying a gas by adsorption of the impurities on AIR LIQUIDE S.A. (FORMERLY L'AIR France 75 2002
several active carbons LIQUIDE S.A.)
Process for decontaminating syngas SOUTHERN RESEARCH INSTITUTE United 52 2011
States
Plasma reactor for cracking ammonia and hydrogen-rich gases to UNIVERSITY OF CENTRAL FLORIDA United 34 2006
hydrogen States
Ammonia cracker for production of hydrogen KATIE TRUST U/T/A (KATHRYN JO Austria 25 2005

LINCOLN) | LINCOLN VIRGINIA | CARL
TRUST U/T/A (CARL RICHARD
LINCOLN) | LINCOLN JAMES

1. IEA, ETP Clean Energy Technology Guidelc&DETRL 4-6

BCG Quality Index=5|FEI#L (R1/55|A-#&7H55IH) EFFERIBODENSETE U HIMEDISER, Freshness=D AT SROIFF 2R T IHFEDFE (S[El(F20174) LAFF(C

HFESNIAFF OB SB R 20F O BERFEF 2 DT, LD KR S (IAFEFFER

Source: Derwent World Patents Index (DWPI); BCG Center for Growth & Innovation Analytics 85

AUTONOMOUS VEHICLE ENERGY AND SERVICE HUB RENAM PROPERTIES PTY LTD Australia 21 2019

KFEDSHEEIL GeSn alloys and ordered phases with direct tunable bandgaps US GOVERNMENT (INCOMPLETE United 74 2009
grown directly on silicon ASSIGNEE NAMES) States >
Zero emission gasification, power generation, carbon oxides DAVIS OLUMIJI B. | DAVIS KOFI B. United 46 2010 g
management and metallurgical reduction processes, apparatus, States é
systems, and integration thereof €
INTEGRATED FACILITY FOR PRODUCING ALCOHOL USING BEST ENERGIES INC United 42 2009 =
HOMOACIDOGENIC FERMENTATION States g
Hydrogen purification devices, components and fuel processing ~ NAVAL GROUP United 41 2002 g
systems containing the same States g
Hydrogen purification membranes, components and fuel NAVAL GROUP United 41 2003 <
processing systems containing the same States z
;
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HAREMCHELEICHWTHIFFOBE THFZY— RIDh' IrFORIFE( A
BHFHTEEN (7/12): BRI -REEARILE

Freshness (filed since 2017)

Note: BCG Quality Index=5|FBEIER (B155|F - &5 5|H) LFERIBOIENSETE U HIEDIEIE, Freshness= DT ROFFF AT I IR EDTE (S[ElE20174F)
P (CHBEESNIAF R ORI &8 20 F ORI EYFF 2 DA 86

E B! LEER RBEEAFRILEER
*%QVUT - BARMFFOBETHFE - RU. BFPEICRC « KMcalister MEDEFTERET 50, ITFEORIFHE
DX . HRIOCAFEOIFFLREEINTVS A
(MCH) 20 1 _.\ Daewoo Shipbuilding & Marine Engineerin‘w lstd
(TRL 4) . Japan 10 Mcalister Technologies Llc % |
Average BCG 10 4 United States g ‘ - q 0] Korea Institute Of Science And Technology ‘ Hysilabs Sas '
Quality Index" ® South Korea rance . ‘
Germany ‘ China China Petroleum & Chemical Corp. Inc.
’ 0 20 40 60 80 100 T 20 “ “ a0 109
KEEOUT | . BRGHHOHCTSLN, HERETESS A ANTWancuran BT S
GiADCv:M o R EEUSL TOBEN R FURAZIPEOE T ZRE
100 - : €
:TRL L.) i Austria 1 100 i Wancura Herbert 1 z
Average BCG 50 | é
Quality Index 5
0 __‘ Japan | | | | China 'I . _. Nippon OilICorp. | | Universit;ll Of Tsukuba ‘! g
20 40 60 80 100 0 20 40 60 80 100 3



(B%) KEFOUPREINEM (8/12):
Sindex5>+>7 (iR ERCE HAT5H)

IKFJRFUT

MINFAFAEERER  455T4 REE index NFREF
KFBFTV7 ORE The hollow porous carbon particle and a manufacturing method  YONSEI UNIVERSITY South 75 2016
(MCH) thereof. Korea
Colloid -containing electrolytic-reduction water and its NIPPON TORIMU KK Japan 69 2003
manufacturing method
METHOD FOR PRODUCING SODIUM BOROHYDRIDE YOSHIZAKI ATSUHIRO Japan 60 2015
LNG carrier with hydrogen production facitlies KOREA MARINE EQUIP RES INST South 53 2020
Korea
LOW-TEMPERATURE HYDROCARBON REFORMING SYSTEM AND TOHOKU UNIVERSITY | SUPER NANO  Japan 43 2020
METHOD FOR MANUFACTURING HYDROGEN AND/OR SYNGAS AT DESIGN CO LTD
LOW TEMPERATURE
KFEFTU7D Process and apparatus for the production of fuel gas WANCURA HERBERT Austria 94 2002
959¥>% (MCH) HYDROGEN CRACKING CATALYST AND METHOD OF PRODUCING FUELNIPPON OIL CORP. Japan 16 2011
MAIN COMPONENT
Vanadium carbide/graphene nano-sheet composite material, UNIVERSITY OF TSUKUBA China 14 2021
preparation method and application thereof in water cracking
hydrogen production
METHOD OF HYDROTREATING WAX AND PROCESS FOR PRODUCING NIPPON OIL CORP. Japan 6 2012
FUEL BASE
HYDRO WAX PROCESS AND BACKGROUND PRODUCTION PROCESS  NIPPON OIL CORP. Japan 1 2009

Note: BCG Quality Index=5|FBEIER (B155|F - &5 5|H) LFERIBOIENSETE U HIEDIEIE, Freshness= DT ROFFF AT I IR EDTE (S[ElE20174F)

DA (CHBESNIASEF OB EB 5 20F ORERF 2 DA

87

Copyright © 2023 by Boston Consulting Group. All rights reserved.



Q KEFTUT
LU CGESE

H

ARAIEIRK A LRI BIL T EADIS L EE B TELHABU, i
ORIFE(HE
HEEEIMTEEM (9/12): BRI -REEARILLE

ElBILEER FREEAHRIEER
A= - BAISFOBELBTEESRO, FEORFEH « KAir Liquide V88 THR%)— U  IREORIFEEET
s .+ MBETEIERITENESE o NEBETEHCESL, BERETHRICLENS
4l 10 - |
10 - Air Liquide S.A. (Formerly L’Air Liquide S.A.) ./.
Average BCG | United.States France N . @ Linde Ag Hyllur'n Ind Ini
Quality Index? J hi \ Samsung Heavy Industries Ltd
.‘ alilaszl a C‘n ° South Korea ‘ \ 51 Kawasaki Heavy Industries Ltd 5
T o o a w O

Note: BCG Quality Index=5|FBEIER (B155|F - &5 5|H) LFERIBOIENSETE U HIEDIEIE, Freshness= DT ROFFF AT I IR EDTE (S[ElE20174F)
P (CHBEESNIAF R ORI &8 20 F ORI EYFF 2 DA 88
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(BE) KEFUPFADTEEM (10/12):
Sindexs> 7 (BUBIRBRCE_HAI5H)

IKFJRFUT

IFAAEER 15518 wrEa index \FRF
KIBEKFREIRM  An exhaust-heat utilization hydrogen * oxygen system and the TOSHIBA CORP Japan 77 2004
manufacturing method of a liquid hydrogen
The manufacturing method of a liquid hydrogen, and the AIR LIQUIDE S.A. (FORMERLY L'AIR Japan 58 2002
manufacturing equipment of a liquid hydrogen LIQUIDE S.A.)
PROCESS FOR PRODUCING LIQUID HYDROGEN SHELL OIL COMPANY India 56 2017
HYDROGEN LIQUEFACTION DEVICE KOREA INSTITUTE OF SCIENCE AND United 53 2016
TECHNOLOGY | UNIVERSITY OF States
CENTRAL FLORIDA
The manufacturing method and system of a liquid hydrogen KOBE STEEL LTD. | KANSAI ELECTRIC Japan 51 2003

POWER CO LTD

Note: BCG Quality Index=5|FBEIER (B155|F - &5 5|H) LFERIBOIENSETE U HIEDIEIE, Freshness= DT ROFFF AT I IR EDTE (S[ElE20174F)

DA (CHBESNIASEF OB EB 5 20F ORERF 2 DA

89
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IKFJRFUT

AL KRB CRIL T AR AR TH5 T BRI ChELaE T

ESR(CHEN TS
RSP (11/12) BB -G EABILEE

Freshness (filed since 2017)
1. IEA, ETP Clean Energy Technology Guidelc&SETRL 5-7
2. |IEA, ETP Clean Energy Technology GuidelcL3¢TRL 11
BCG Quality Index=5|FB[EI1%% (81551 H-#&755A) LFERIBOMNSEEUIFHIEDIER, Freshness=D AT ROFEF AT ITIFEDE (SE1F20175F) KAE(C 90
HFEEN AT OB S R 20 OBERFEF 2 o

El R LEER RBEEAFRILEER
AR{EKSR - BAEEEEELAL - RAYBMWHE THFE— KT 21, ITEORIFHEH
ik o RIRNEFOETHERE— R, FI8E CIHEERFNER
(TRL 4)1 20 40 ®
Bayerische Motoren Werke Ag (Bmw)
United States ‘ . Germany 10 | ayerische Motoren Werke Ag w ‘ 5
Average BCG |
Quality Index" South Korea ‘ ° Samsung Heavy Industries LtdI
. China Russia @ India-i 10 Hydrogenious Lohc Technologies Gmbh ‘ m!
0 T T T T T | 0 T T . .
0 20 40 60 80 100 0 20 I;a?ewoo Shipbuﬁ?ﬁng & Marine8 %ngineeringégoLtd
Ll - BREFOBITE I, BEFETHRCEENTNS < KCENETHFTE)-KI 3N, ITFEORFHER
AT o RENMFFOB TR R, hEECRERRENNER - JIIBET. FINZNIORCEDES
20 15 £
[ J United States General Motors Corp : =
# 10 A ‘ Toyota Motor Corp .?awasaki Heavy Industries Ltj §
A 0] s @O s * o
y . . 37 Daewoo Shipbuilding & Marine Engineering Co Ltd__' E
Russia®  China . S
0 T T T T T 0 T T T T T é
0 20 40 60 80 100 0 20 40 60 80 100 :;



(BE) KEFPUFFADTEEM (12/12):
Sindexs> 7 (BUEIRBRCE HAI5H)

IKFJRFUT

FABIRER S REE index AR
TRAE K= EHRAR Fuel supply device for use in motor vehicle, has reactor vessel provided BAYERISCHE MOTOREN WERKE AG (BMW) Germany 91 2010
(TRL 4)1 for executing heat exchanger and separator functions for supplying
hydrogen for consumer through dehydration of carrier medium e.g.
liquid organic hydrogen carrier
ARRANGEMENT AND METHOD FOR PROVIDING ENERGY FOR STATIONARY H2 AG Switzer- 70 2014
AND/OR MOBILE DEVICES land
Fuel supplying device useful for partially supplying fuel load with BAYERISCHE MOTOREN WERKE AG (BMW) Germany 55 2012
hydrogen burning in combustion chamber e.g. internal combustion
engine or fuel cell of motor vehicle, comprises first storage tank for
carrier enriched with hydrogen
Method for supplying energy, in particular to off-grid or mobile HYDROGENIOUS LOHC TECHNOLOGIES Germany 49 2015
consumers, device for carrying out such a method and substance GMBH DE
mixture that can be used therein
HYDROGEN STORAGE COMPOSITIONS, METHODS, AND USES THEREOF WASHINGTON STATE UNIVERSITY United 38 2020
(PULLMAN WA) States
TR K 3R BT E; 2 Fuel supply device for use in motor vehicle, has reactor vessel provided BAYERISCHE MOTOREN WERKE AG (BMW) Germany 79 2010
for executing heat exchanger and separator functions for supplying
hydrogen for consumer through dehydration of carrier medium e.g.
liquid organic hydrogen carrier
Power demand/supply leveling system MINAKAWA T Japan 72 2011
The hydrogen peroxide plasma ionization generator equipped with the TAEWANG SCI CO LTD South 67 2015
dual jet nozzle. Korea
Hydrogen storage, a supply system, and liquid organic hydrogen storage ICHIKAWA MASARU Japan 59 2002
/ supply body
The amount maintenance method of dissolved hydrogen in the liquid DOCTORS MAN KK Japan 52 2011
1. IEA, ETP Clean Energy Technology Guidelc&®ETRL 5-7; 2. IEA, ETP Clean Energy Technology GuidelC&&ETRL 11
BCG Quality Index=5|FB[al#1 (817551 -#& 7551 ) LEERIEDHNSETE UTAFFHMEMEDISER, Freshness=B T SROFFF AR T IAFEDE (S[El(F20174F) LARF(C
HFESNIAFEr OB S1B R 20F O BEFEF 2 o1 91
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1. IEA, ETP Clean Energy Technology Guidelc&3ETRL 9
2. IEA, ETP Clean Energy Technology Guidelc&dETRL 3-4
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REUKZRAT =232 R - BEY-ED(CEAU TAERESTOELEFE THENTHD,

KENE THFEZY— R, EBETEAFTAEFRIELTNS
KR (1/8): EIRI - RAEABILLR:
EIRILE RAEERILLES

l

Freshness (filed since 2017)
1. IEA, ETP Clean Energy Technology Guidelc&BETRL 9; IEA, ETP Clean Energy Technology GuidelcLSETRL 9
BCG Quality Index=5|FEIER (F17551 A - %755 A) LFBRIROHENSEEUAFHIMEDIER, Freshness=D T SROBFFERCIT I BHRFEDE (S[E11F20174F) LABE(C
HFESN AT ORI S1E R 20F OBERF T2 AT, LOAR S S (FAFF LR
Source: BCG Center for Growth & Innovation Analytics(C&2FHE
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(B%) K3k 7EZTHIA FEOaEM (2/8)
Sindex3 >+ (RAfiBIFERE LAI5H)

MINFAFAEERER  455T4 wrEa index \FRF
RIUEIKFEAT—>3>1 Hydrogen fueling station PLUG POWER INC. Canada 90 2004
Hydrogen station loading control unit, vehicle onboard terminal HONDA MOTOR CO. LTD.(HONDA GIKEN Japan 48 2005
unit, hydrogen station, method for controlling hydrogen station = KOGYO KK)
loading
Use and the replenishment system of the gas of a hydrogen fueled HONDA MOTOR CO. LTD.(HONDA GIKEN Japan 40 2007
car KOGYO KK)
Hydrogen vehicle gas utilization and refueling system HONDA MOTOR CO. LTD.(HONDA GIKEN United 39 2008
KOGYO KK) States
Hydrogen handling or dispensing system ARIZONA PUBLIC SERVICE CO United 37 2007
States
KBUKSRRBE- BBt  Hydrogen production with photosynthetic organisms and from IHI CORP United 97 2005
H—E>2 biomass derived therefrom States
Mobile wind and solar energy aggregate CEAP BV Nether- 60 2006
lands
Gas turbine power plant and method of operating the same GENERAL ELECTRIC COMPANY Switzer- 43 2008
land
Stationary energy center ENGEN GROUP INC United 31 2002
States
Method and apparatus of fuelling an internal combustion engine  WESTPORT FUEL SYSTEMS INC Canada 29 2012

with hydrogen and methane

1. IEA, ETP Clean Energy Technology Guidelc&®ETRL 9

2. |EA, ETP Clean Energy Technology Guidelc&dETRL 9
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(B35 )K= 77 455F s (4/8)
=mindex7>4>7) (ABEIFEERIRIE LAIST)

IFAAEER 15518 REE index NFREF
ey S EEv il Nanotube/metal substrate composites and methods for producing MAINSTREAM ENG CORP United 79 2005
such composites States

Portable chemical hydrogen hydride system MANHATTAN SCIENTIFICS INC United 61 2003
States
Efficient control, monitoring and energy devices for vehicles such TAKEDA PHARMACEUTICAL CO LTD United 53 2004
as watercraft States
Hydrogen purification membranes, components and fuel NAVAL GROUP United 51 2003
processing systems containing the same States
Fuel cell system with stored hydrogen IDATECH LLC United 51 2002
States
1. IEA, ETP Clean Energy Technology Guidelc&SETRL 7-9
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(B%) K3k TEZTHIF FFEOaEM (6/8)
Sindex3>F>4 (RfiBIFERTE LAI5H)

IR ER 15513 wrEa index \FRF
BRAXBDADFEZF Apowdered coal burning boiler apparatus and power generation ~CENTRAL RESEARCH INSTITUTE OF Japan 85 2016
Rt EhE equipment ELECTRIC POWER INDUSTRY
(TRL 6)1 THERMAL POWER GENERATION PLANT, MIXED COMBUSTION BOILER, MITSUBISHI HITACHI POWER SYSTEMS Japan 28 2019
AND METHOD FOR MODIFYING BOILER LTD
Electric power generation system IHI CORP Japan 28 2018
The exhaust-gas circulating-type thermal-power-generation plant- CENTRAL RESEARCH INSTITUTE OF Japan 22 2014

operation method and an exhaust-gas circulating-type thermal-  ELECTRIC POWER INDUSTRY
power-generation plant

Gas-hydrate manufacturing system MITSUI E & G (MITSUI ENGINEERING & Japan 19 2005
SHIPBUILDING CO LTD)
KBV IEZTVRBE Production and use of a soil amendment made by the combined = CCRMS LTD. United 78 2004
BHRI-E> production of hydrogen, sequestered carbon and utilizing off gases States
(TRL 3-4)2 containing carbon dioxide
Control of mercury and other elemental metal emissions from MISSISSIPPI LIME CO Panama 44 2004
combustion devices by oxidation
Gas turbine system NIPPON SHOKUBAI CO. LTD. Japan 43 2012
AMMONIA-FUELED INTERNAL COMBUSTION ENGINE TOYOTA MOTOR CORP Japan 23 2011
ADDITIVES TO AMMOXIDATION CATALYSTS BASED ON METAL OXIDE  INEOS GROUP LIMITED United 21 2017
MIXTURES INPUT BEFORE CALCINATION States

1. IEA, ETP Clean Energy Technology GuidelC&dETRL 5

2. |IEA, ETP Clean Energy Technology Guidelc&DETRL 3-4
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(BF)KZE-7VEZTHA FEFOEE (8/8)
mindex3>4>) (MR RZRCE LMI5MF)

MINFAFAEERER  455T4 REE index NFREF
7 OEZT AR The ammonia combustion method, an ammonia combustion JAPAN AEROSPACE EXPLORATION Japan 78 2021
(TRL 3-4)1 engine, and the ship that mounts it AGENCY
FUEL SUPPLY SYSTEM FOR VESSEL DAEWOO SHIPBUILDING & MARINE South 43 2021
ENGINEERING CO LTD Korea
The ship engine apparatus for decreasing exhaust gas using the SAMSUNG HEAVY INDUSTRIES LTD South 32 2016
fuel cell system. Korea
Fuel Supply System of Eco-Friendly Ship DAEWOO SHIPBUILDING & MARINE South 29 2020
ENGINEERING CO LTD Korea
FUEL CELL HYDROGEN SUPPLY SYSTEM OF UNDERWATER MOVING = DAEWOO SHIPBUILDING & MARINE South 28 2021
BODY USING DEHYDROGENATION REACTION OF AMMONIA AND ENGINEERING CO LTD Korea
UNDERWATER MOVING BODY HAVING THE SAME
7 EZT AR E N2 Production of hydrogen by autothermic decomposition of ammonia EXXON CORP United 75 2002
States
The hydrogen manufacturing apparatus for fuel cells TOYOTA MOTOR CORP Japan 71 2003
Use Of An Ammonia Storage Device In Production Of Energy FAURECIAS. A. Denmark 57 2007
Ammonia cracker for production of hydrogen KATIE TRUST U/T/A (KATHRYN JO Austria 42 2005

LINCOLN) | LINCOLN VIRGINIA | CARL
TRUST U/T/A (CARL RICHARD
LINCOLN) | LINCOLN JAMES
Electro-catalysts for the oxidation of ammonia in alkaline media OHIO UNIVERSITY United 40 2009
States

1. IEA, ETP Clean Energy Technology Guidelc&DETRL 4-5

2. |IEA, ETP Clean Energy Technology GuidelcLSETRL 4-5
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(BE) KE-TEZT BHITRREME (1/2)

Rt ER

IKZR-
AR 7 > EZT

MRERSEAF

AEC(CL 27K ERRIE

7j< ﬁE'J ==

(TAB=(((Hydrogen OR "H2") NEAR3 (produce OR produces OR producing OR production OR generat* OR liquify OR liquifaction OR separation OR synthesi* OR
manufactur®)) SAME ((Alkaline ADJ3 Electroly*) OR AEC OR AECs OR AWE)) OR (TAB=((Hydrogen OR "H2") NEAR3 (produce OR produces OR producing OR
production OR generat* OR liquify OR liquifaction OR separation OR synthesi* OR manufactur*)) AND Tl=((Alkaline ADJ3 Electroly*) OR AEC OR AECs OR AWE)))
AND (AY>=(2000) AND AY<=(2022));

PEMIZL2KRENE

(TAB=(((Hydrogen OR "H2") NEAR3 (produce OR produces OR producing OR production OR generat* OR liquify OR liquifaction OR separation OR synthesi* OR
manufactur®)) SAME ("PEMEC" OR "PEMFC" OR "PEMECs" OR "PEMFCs" OR PEM OR (polymer ADJ electroly* ADJ membrane*))) OR (TAB=((Hydrogen OR "H2")
NEAR3 (produce OR produces OR producing OR production OR generat* OR liquify OR liquifaction OR separation OR synthesi* OR manufactur*)) AND
TI=("PEMEC" OR "PEMFC" OR "PEMECs" OR "PEMFCs" OR PEM OR (polymer ADJ electroly* ADJ membrane*)))) AND (AY>=(2000) AND AY<=(2022));

FERRRIC L BKRBNS

(TAB=(((Hydrogen OR "H2") NEAR3 (produce OR produces OR producing OR production OR generat* OR liquify OR liquifaction OR separation OR synthesi* OR
manufactur®)) SAME (photocatalyst* OR photocatalysis OR photocatalytic OR (photogenerated ADJ catalysis) OR (catalyzed ADJ photolysis) OR (photo ADJ
cataly*) OR (photo ADJ reform*) OR photoreform* OR (photoactive ADJ catalyst*) OR (photo ADJ steam ADJ reform*) OR (photosteam ADJ reform*))) OR
(TAB=((Hydrogen OR "H2") NEAR3 (produce OR produces OR producing OR production OR generat* OR liquify OR liquifaction OR separation OR synthesi* OR
manufactur®)) AND Tl=(photocatalyst* OR photocatalysis OR photocatalytic OR (photogenerated ADJ catalysis) OR (catalyzed ADJ photolysis) OR (photo ADJ
cataly*) OR (photo ADJ reform*) OR photoreform* OR (photoactive ADJ catalyst*) OR (photo ADJ steam ADJ reform*) OR (photosteam ADJ reform*)))) AND
(AY>=(2000) AND AY<=(2022));

SOEC (CL2KREE

(TAB = ( ( (Hydrogen OR "H2") NEAR3 (produce OR produces OR producing OR production OR generat* OR liquify OR liquifaction OR separation OR synthesi* OR
manufactur®) ) AND ( (SOEC* OR "H-SOEC" OR "R-SOEC" OR (solid ADJ oxide ADJ fuel ADJ cell*) OR (solid ADJ oxide ADJ electroly* ADJ cell*) OR ( (Solid ADJ
oxide) NEAR5S (electrolyzer* OR electrolyser* OR electrolysis OR electrochemical ADJ cell* OR water NEAR1 split*) ) ) ) ) OR TAB = (( (Hydrogen OR H2) NEAR2
(produc® OR generat® OR stor* OR transport® OR liquid OR liquify OR liquifaction OR separation OR manufactur®) ) NEAR5 (SOEC OR (solid ADJ oxide ADJ
electroly* ADJ cell) OR ( (Solid ADJ oxide) NEAR5 (electroly*) ) ))) AND (AY>=(2000) AND AY<=(2022));

BIKDIKEBRR (CLBKREIE

TAB = ( ( (Hydrogen OR "H2") NEAR3 (produce OR produces OR producing OR production OR generat* OR liquify OR liquifaction OR separation OR synthesi* OR
manuf*) ) AND ( ( ( (sea OR seas OR ocean* OR marine* OR maritime*) NEAR3 (water* OR "H20")) OR seawater* OR saltwater*) NEAR3 electroly*)) AND
(AY>=(2000) AND AY<=(2022))

IKSRENE . B ELTU S0

TAB = ( ( (hydrogen OR "H2" OR "LH2") NEAR2 (liquify OR liquefaction OR liquifaction OR liquefier*)) OR (liquified ADJ Hydrogen) OR (liquidified ADJ Hydrogen)
) AND (AY>=(2000) AND AY<=(2022))

BTTEL i e SES

TAB = ( ( ( (((Liquid OR liquid* OR liquif* OR Liquef*) NEAR3 (Hydrogen OR "H2")) OR "LH2") NEAR3 (Carrier*)) OR LOHC OR LOHCs OR "LOHC-DIPAFC") OR (
(((Liquid OR liquid* OR liquif* OR Liquef*) NEAR3 (Hydrogen OR "H2")) OR "LH2") NEAR3 (Toluene OR methylcyclohexane OR MCH OR "N-ethyl carbazole” OR
Dibenzyltoluene ) )) AND (AY>=(2000) AND AY<=(2022))

RAEIKZRETTER

TAB = ( ( ( ( (Liquid OR liquid* OR liquif* OR Liquef*) NEAR2 (Hydrogen OR "H2")) OR "LH2") NEAR3 (stor* OR tank* OR vessel* OR container* )) OR "Cold and
Cryo-Compressed Hydrogen” OR (cold NEAR2 compress* NEAR2 (Hydrogen OR "H2") ) ) AND (AY>=(2000) AND AY<=(2022))

IKFFPUT7DEIE (MCH)

TAB=(((((hydrogen OR "H2" OR "LH2") NEAR3 carrier*) OR LOHC* OR "LOHC-DIPAFC") NEAR5 (produce OR produces OR producing OR production OR manufact*
OR synthes* OR generat*)) OR ((("MCH" OR methyl cyclohexane OR methylcyclohexane) NEAR5 (produce OR produces OR producing OR production OR
manufact* OR synthes* OR generat*)) AND (hydrogen OR "H2" OR "LH2"))) AND AY>=(2000) AND AY<=(2022);

KEXVUTDHIIVELY (MCH)TAB ((((((hydrogen OR "H2" OR "LH2") NEAR5 carrier*) OR LOHC* OR "LOHC-DIPAFC")) NEAR5 (*crack*®)) OR ((("MCH" OR methyl ADJ cyclohexane OR

methylcyclohexane) NEAR5 (*crack*)) AND (hydrogen OR "H2" OR “LH2"))) AND AY>=(2000) AND AY<=(2022);

TPOEZTHI9F

TAB=(((ammonia OR “NH3") NEARS (*crack*))) AND AY>=(2000) AND AY<=(2022);

KERDEHEEAL

TAB=(((Hydrogen OR “H2") NEAR3 (purif* OR pure OR purity))) AND AY>=(2000) AND AY<=(2022);

Source: BCG Center for Growth & Innovation Analytics(C&2HE 107
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Rt ER

IKZR-
AR 7 > EZT

MRERSEAF

ARURIKZRAT—23>

IKZRFH

TAB = ( ( ( (hydrogen OR "H2" OR "LH2") NEAR3 (highway* OR station OR stations OR infrastructur*) ) OR (Smart ADJ Hydrogen ADJ Station*) OR (hydrogen ADJ
infrastruct®) OR (large NEAR5 hydrogen NEAR2 refuel* NEAR2 station*) OR (large NEAR5 hydrogen NEAR2 stor*) ) SAME (vehicl* OR car OR truck* OR bus OR
train OR ship OR motorvehicl* OR automobil* OR automotiv* OR submarin® ) ) AND (AY>=(2000) AND AY<=(2022))

REUKZRESE - BhE5—-E>

TAB = ( ( ((large* ADJ scale*) OR (full ADJ scale*) OR commercialOR industrial OR (power ADJ plant*) OR powerplant* OR (power ADJ generator®) OR (power
ADJ station*) OR (electricity ADJ plant*) OR (electricity ADJ generator®)) SAME ( (hydrogen OR "H2" OR "LH2") NEAR5 (*combust* OR turbine*) ) ) OR ( ("large
scale” OR "largest scale” OR smart OR huge OR big) NEAR5 ("hydrogen mixed combustion” OR "hydrogen mono combustion” OR "hydrogen turbine” OR "hydrogen
mixed-fuel combustion” OR "hydrogen mono-fuel combustion” OR "hydrogen combustion-type continuous combustion furnace"”)) OR ( (hydrogen OR H2) NEAR3
(natural ADJ gas) NEAR3 (combust* OR turbin*) ) ) AND (AY>=(2000) AND AY<=(2022))

PR

TAB=(((Hydrogen OR "H2") NEAR5 (fuel cell OR fuel cells OR fuelcell*))) AND AY>=(2000) AND AY<=(2022);

JU->7EZTEIE

0

TAB=((((green OR renewable* OR decarbon* OR de ADJ carbon* OR ((carbon OR "CO2" OR carbon ADJ dioxide OR carbon ADJ di ADJ oxide OR carbondioxide)
NEAR1 (free OR low OR less OR negative OR zero))) NEAR3 (ammonia OR "NH3")) AND (produce OR produces OR producing OR production OR generat* OR stor*
OR transport* OR liquify OR liquifaction OR catalyst* OR catalyt* OR manufactur® OR synthesi*))) AND (AY>=(2000) AND AY<=(2022))

IN—-T EZ7&IE

TAB=((((Haber ADJ Bosch OR HaberBosch OR Haber process*) AND (ammonia OR "NH3")))) AND AY>=(2000) AND AY<=(2022);

TRV DEEERHE

TAB=(((electrochemical* OR electro ADJ chemical* OR electrochemistry OR electro ADJ chemistry OR Galvanic ADJ cell* OR Voltaic ADJ Cell* OR Electrolytic
ADJ cell*) AND ((ammonia OR "NH3") NEAR3 (produce OR produces OR producing OR production OR generat* OR synthesi*)))) AND AY>=(2000) AND AY<=(2022);

BERNINOTEZT SRR

TAB=( ((ammonia OR "NH3") AND ( (co ADJ fir*) OR cofir* OR (co ADJ burn*) OR firing OR (mixed ADJ combust*) OR (premixed ADJ combust*) OR (mono ADJ
fir) OR monofir* OR (pure ADJ combust*) ) OR ((ammonia OR "NH3") NEAR2 (fire OR fired OR firing OR burn OR burned OR burning)) ) AND ( (power ADJ plant*)
OR (power ADJ station*) OR (power ADJ generat®) OR (powerplant*) OR (powerstation*) OR (powergenerat®) OR (electricity ADJ generat*) OR (electricity ADJ
plant*) OR (thermal ADJ plant*) ) ) AND (AY>=(2000) AND AY<=(2022))

TRV RS- BHE

TAB= ( ( (ammonia OR "NH3") NEAR2 (*combust* OR burner) ) OR ( (ammonia OR "NH3") NEAR5 ( (mixed ADJ combust*) OR (mono ADJ combust*) OR (mixed
ADJ fuel ADJ combust*) OR (mono ADJ fuel ADJ combust*) ) ) OR ( (ammonia OR "NH3") NEAR3 ( (natural gas) NEAR3 (combust*)) ) ) AND (AY>=(2000) AND
AY<=(2022))

SEZT AR

TAB=(((((ammonia OR "NH3") NEAR5 (ship OR ships OR boat OR boats OR yatch* OR submarine* OR sub marine* OR hovercraft* OR hover craft* OR air cushion
vehicle* OR marine vehicle* OR sea vehicle* OR ocean vehicle* OR underwater vehicle* )) AND (fuel OR fuels OR fueling OR fueled)) OR (((ammonia OR "NH3")
NEAR5 (fuel OR fuels OR fueling OR fueled)) AND (ship OR ships OR boat OR boats OR yatch* OR submarine* OR sub marine* OR hovercraft* OR hover craft* OR
air cushion vehicle* OR marine vehicle* OR sea vehicle* OR ocean vehicle* OR underwater vehicle*)))) AND AY>=(2000) AND AY<=(2022);

T7EZT AR

TAB=(((ammonia OR “NH3") NEARS (fuel cell OR fuel cells))) AND AY>=(2000) AND AY<=(2022);

Source: BCG Center for Growth & Innovation Analytics(C&2HE 108
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HIGH-NITROGEN BIOCHAR COMPOSITE MATERIAL, PREPARATION ZHEJIANG UNIVERSITY China 46 2022
METHOD THEREFOR, AND APPLICATION THEREOF
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method. Korea
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Source: Derwent World Patents Index (DWPI); BCG Center for Growth & Innovation Analytics
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PABFCHEFESN AT ORI S8 A 20F OBEF T2 04T, O R E S (FRFEFHR
Source: Derwent World Patents Index (DWPI); BCG Center for Growth & Innovation Analytics 122
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HABIEDSRI{EICE D METHOD OF PLANTING GRAFTED TEAK (TECTONA GRANDIS) TREES MING G Y | MANN B United 70 2020
TU—-MYU—-DZHTE R States
5 E Process for the formation of peach trees grafted in the garden GARDENING & FOOD TECHNOLOGIES SCI & Moldova, 60 2013
PRAC Republic
of
Method of timberland management WEYERHAEUSER CO. United 44 2011
States
Composting garden pot THIRUMALAI A A | THIRUMALAI AV India 41 2012
MICROSATELLITE DNA MARKERS AND USES THEREOF U.S. DEPARTMENT OF AGRICULTURE | New 35 2000
INTERNATIONAL PAPER CO. Zealand
BEREMSZFDOARE(L Methods of designing and constructing Class-A fire-protected multi-story M-FIRE SUPPRESSION INC United 80 2019
[CEITRAERIELF wood-framed buildings States
B SYSTEMS AND METHODS FOR AUTOMATED EARLY FIRE-OUTBREAK AND  MIGHTY FIRE BREAKER LLC United 69 2019
(TRL 3-4) ARSON-ATTACK DETECTION AND ELIMINATION IN WOOD-FRAMED AND States
MASS TIMBER BUILDINGS
METHOD OF AND SYSTEM FOR DELIVERING, CERTIFYING AND INSPECTING MIGHTY FIRE BREAKER LLC United 58 2019
FIRE PROTECTION PROVIDED TO WOOD-FRAMED AND MASS-TIMBER States

BUILDING CONSTRUCTION SITES, AND PREFABRICATED WOOD-FRAMED
AND MASS TIMBER BUILDINGS AND COMPONENTS WITHIN A FACTORY

The timber combination assembling body for the higher stories HND CONSTR CO LTD South 23 2018
woodcraft building. Korea
SYSTEM, NETWORK AND METHODS FOR ESTIMATING AND RECORDING MIGHTY FIRE BREAKER LLC United 23 2019
QUANTITIES OF CARBON SECURELY STORED IN CLASS-A FIRE-PROTECTED States

WOOD-FRAMED AND MASS-TIMBER BUILDINGS ON CONSTRUCTION JOB-
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COMPONENTS IN FACTORY ENVIRONMENTS
Note: BCG Quality Index=5|FB[EIER (B1A55|F &5 5|H) LFERIBOIENSETE U HIEDIEIE, Freshness= DT ROFFF AT I IR EDTE (S[ElE20174F)
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Source: Derwent World Patents Index (DWPI); BCG Center for Growth & Innovation Analytics 123
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Note: BCG Quality Index=5| B4R (R1735|A-#%755|F) LFBRIBOMNSEEUISFFHIMEDIER, Freshness=D A SROKFFEARICT I IHFEDE (S[E11F20174F)
PABFCHEFESN AT ORI S8 A 20F OBEF T2 04T, O R E S (FRFEFHR
Source: Derwent World Patents Index (DWPI); BCG Center for Growth & Innovation Analytics 124
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Bacillus velezensis RTI301 compositions and methods of use for FMC CORP. United 45 2018
benefiting plant growth and treating plant disease States
Methods for genetic control of insect infestations in plants and MONSANTO CO. United 43 2011
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METHOD OF DETECTION THEREOF
T342-142 INSECTICIDAL COTTON SYNGENTA AG United 71 2006
Kingdom
1143-14A INSECTICIDAL COTTON SYNGENTA AG United 69 2006
Kingdom
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Kingdom
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Kingdom

Note: BCG Quality Index=5| B4R (R1735|A-#%755|F) LFBRIBOMNSEEUISFFHIMEDIER, Freshness=D A SROKFFEARICT I IHFEDE (S[E11F20174F)
PABFCHEFESN AT ORI S8 A 20F OBEF T2 04T, O R E S (FRFEFHR
Source: Derwent World Patents Index (DWPI); BCG Center for Growth & Innovation Analytics 125
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Note: BCG Quality Index=5| B4R (R1735|A-#%755|F) LFBRIBOMNSEEUISFFHIMEDIER, Freshness=D A SROKFFEARICT I IHFEDE (S[E11F20174F)
PABFCHEFESN AT ORI S8 A 20F OBEF T2 04T, O R E S (FRFEFHR
Source: Derwent World Patents Index (DWPI); BCG Center for Growth & Innovation Analytics 126
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=i IREZ MR i Integrated loT (Internet of Things) System Solution for Smart TEXAS INSTRUMENTS INC United 73 2018
Agriculture Management States
Soil measuring instrument, soil measurement assisting device and TOKYO UNIVERSITY OF AGRICULTURE & Japan 39 2005

method, recorded medium on which a program is recorded, TECHNOLOGY

recorded medium on which data is recorded, application amount
controller, application amount determining device, method for
them, and farm working determination assisting system

Note: BCG Quality Index=5| B4R (R1735|A-#%755|F) LFBRIBOMNSEEUISFFHIMEDIER, Freshness=D A SROKFFEARICT I IHFEDE (S[E11F20174F)
PABFCHEFESN AT ORI S8 A 20F OBEF T2 04T, O R E S (FRFEFHR
Source: Derwent World Patents Index (DWPI); BCG Center for Growth & Innovation Analytics 127

Method and system for irrigation control RAIN BIRD CORPORATION Turkey 36 2014
SYSTEMS, METHODS, AND APPARATUS FOR AGRICULTURAL LIQUID  PRECISION PLANTING LLC United 35 2017
APPLICATION States

Methods and systems for irrigation control RAIN BIRD CORPORATION United 32 2014
States <
w5 FiR0IERNK- The structure and artificial seaweed bed creation construction ~ ECO GREEN CO LTD Japan 76 2010 :
BE-R2 method of an artificial seaweed bed F
(TRL 3) A sea-weed reclamation bank and the seaweed-bed reclamation = MARUHONGUMI CO LTD | Japan 69 2004 €
method MARUMOTOGUMI KK =
The creation methods, such as a shallow field JFE STEEL CORPORATION Japan 66 2006 g
A seaweed-bed development | creation apparatus and a seaweed- OKABE CO LTD Japan 63 2008 g
bed formation method using the same g
The seaweed-bed creation method OKABE CO LTD Japan 57 2006 <
g
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s n et 3% REEARLEE
YIIRI - ARTEHEHEEHE o FREOKXZE - HFHEI TORTHREN S
TAIER . HETEPBOFEBIAE)
(Iiiﬂﬁﬂiﬂ 10 1.5 e e, O
2 . : akharov Jurij Vasil’Evic Inst Agro Food Sci & Technology Chi@
Eﬁ) -2} United States 500 . / ‘ ‘ . Uniy Nanjing Agric ‘ 50
Avlgrag;,edBC?) 5 -Russian Federation Crge e Acadermy Of sa$
Qua ity Index o @ South Korea ) 0.5 1 China Tobacco Henan Ind Co Ltd
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0 T T T T T 0.0 T T r T
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Quality Index . . South Korea India 10 4 Panasonic Intellectual Property Management Co Ltd MJINN LLC '
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Freshness (filed since 2017)

Note: BCG Quality Index=5| B4R (R1735|A-#%755|F) LFBRIBOMNSEEUISFFHIMEDIER, Freshness=D A SROKFFEARICT I IHFEDE (S[E11F20174F)
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MINFAFAEERER  455T4 wrEa index NFREF
UIIRST1ITEE INSECT CONTROL DEVICE AND METHOD OF USING THE SAME IPM PROD MFG INC United 74 2017
(GRIEEERIEE) Bl States
Nanoscale fiber and compact | molding | casting of a polysaccharide NIPPON SUISAN KAISHA LTD | TANIOKA Japan 57 2005
A
The manufacturing method of an organic fertilizer and an organic SEKI KOICHI Japan 51 2010
fertilizer
Mulch-till ripper CNH INDUSTRIAL NV | BLUE LEAF I.P. Israel 46 2003
INC.
Intercropping process CELGENE CORP. United 41 2003
States
BIEZRISHIEMESE Integrated loT (Internet of Things) System Solution for Smart TEXAS INSTRUMENTS INC United 75 2018
Agriculture Management States
GROW LIGHTING AND AGRICULTURAL SYSTEMS AND METHODS BIOLOGICAL INNOVATION & United 55 2016
OPTIMIZATION SYS States
Fluid-cooled LED-based lighting methods and apparatus for AGNETIX INC United 43 2020
controlled environment agriculture States
INTEGRATED SENSOR ASSEMBLY FOR LED-BASED CONTROLLED AGNETIX INC United 35 2019
ENVIRONMENT AGRICULTURE (CEA) LIGHTING, AND METHODS AND States
APPARATUS EMPLOYING SAME
Fluid-cooled LED-based lighting methods and apparatus for AGNETIX INC United 29 2021
controlled environment agriculture with integrated cameras States

and/or sensors and wireless communications

Note: BCG Quality Index=5| B4R (R1735|A-#%755|F) LFBRIBOMNSEEUISFFHIMEDIER, Freshness=D A SROKFFEARICT I IHFEDE (S[E11F20174F)
PABFCHEFESN AT ORI S8 A 20F OBEF T2 04T, O R E S (FRFEFHR
Source: Derwent World Patents Index (DWPI); BCG Center for Growth & Innovation Analytics
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Freshness (filed since 2017)

Note: BCG Quality Index=5|FB[EIER (B1A55|F &5 5|H) LFERIBOIENSETE U HIEDIEIE, Freshness= DT ROFFF AT I IR EDTE (S[ElE20174F)
P& (CH FEEN A FEF O EI B R 20F OB EYF s F 2 AT, LD RS S (I4FEF4H 2R

E3p] Inef:3% RABEARRILEER
] - \]|s -4 \ w W Y =
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B TlEKDeere & Companyht)—R
10 6
250 100
United States 4 Deere & Co. P
Average BCG . . -
lit Index” Germany Cnh Industrial Nv
Quality Japan @ ® ®: South Korea 2 1 @ 1scki & Co Ltd ®
0 . . ‘ Chma India @ . | Univ Jiang:su o Kublota Corp.
0 20 40 60 80 100 0 20 40 60 80
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Source: Derwent World Patents Index (DWPI); BCG Center for Growth & Innovation Analytics
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MINFAFAEERER  455T4 REE Index R
AV—-MEE Sensor-fusion navigator for automated guidance of off-road BLUE LEAF I.P. INC. Israel 72 2002
vehicles CNH INDUSTRIAL NV
Image sensor and module for agricultural crop improvement WU PLLC DOLLY' Y United 58 2019
States
REMOTE SENSING DEVICE AND SYSTEM FOR AGRICULTURAL AND IDUS CONTROLS LTD Canada 53 2014
OTHER APPLICATIONS
Methods and apparatus for precision agriculture operations TRIMBLE INC Canada 46 2003
utilizing real time kinematic global positioning system systems
Method and system for agricultural data collection and AGINFOLINK HOLDINGS INC United 42 2006
management States
AN— Nz Integrated loT (Internet of Things) System Solution for Smart TEXAS INSTRUMENTS INC United 74 2018
Agriculture Management States
Fishing Data System PURE FISHING INC United 40 2014
States
Digital Sports Fishing ECONET LTD Israel 28 2015
FISH FINDER WITH SIMPLIFIED CONTROLS H. LUNDBECK A/S United 26 2013
States
Fishing system DAVIDSON K G United 26 2010
States

Note: BCG Quality Index=5| B4R (R1735|A-#%755|F) LFBRIBOMNSEEUISFFHIMEDIER, Freshness=D A SROKFFEARICT I IHFEDE (S[E11F20174F)
PABFCHEFESN AT ORI S8 A 20F OBEF T2 04T, O R E S (FRFEFHR
Source: Derwent World Patents Index (DWPI); BCG Center for Growth & Innovation Analytics 131
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Freshness (filed since 2017)

Note: BCG Quality Index=5| B4R (R1735|A-#%755|F) LFBRIBOMNSEEUISFFHIMEDIER, Freshness=D A SROKFFEARICT I IHFEDE (S[E11F20174F)
PABFCHEFESN AT ORI S8 A 20F OBEF T2 04T, O R E S (FRFEFHR
Source: Derwent World Patents Index (DWPI); BCG Center for Growth & Innovation Analytics 132

El R LEER RBEEAFRILEER
=R =+, \hE(HR » VLR M VT A1 — R
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&t o A > RAEHER) CRATBIRZ EH TS
20 15
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Average BCG ®
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20 20 g
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Average BCG 10 4 o /.‘ United States 10 Wuhan Marine Machinery Plant Co Ltd/ gn
Quality Index France o . South Korea . - \. . =
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2R

BMOKESE

MINFAFAEERER  455T4 REE index NFREF
REEHODEIL Hybrid electric tool carrier DEERE & CO. United 75 2006
States
Hybrid vehicle HYDRO-GEAR LP United 53 2016
States
IMPLEMENT ATTACHMENT APPARATUS AND POWER TAKE-OFF DCENTRALIZED SYSTEMS LLC United 47 2019
States
Multifunction electric tractor EDMOND B W Canada 38 2006
Systems and methods for cooling a controller assembly HYDRO-GEAR LP United 34 2012
States
Rt EIL The hybrid power generation system using the natural power SHINYO SANGYO CO LTD Japan 70 2009
sources and the existing motive power of ship mounting.
An electric power feeding system and an electrical propulsion ship IHI CORP Japan 69 2011
An operation assistance system and an operation assistance MITSUBISHI HEAVY INDUSTRIES LTD. Japan 69 2014
method
Efficient motors and controls for watercraft MARUTA ELECTRIC BOATWORKS LLC  Holy See 60 2003
(Vatican
City
State)
Ship CHUGOKU ELECTRIC POWER CO LTD  Japan 60 2008
Note: BCG Quality Index=5|FB[EIER (B1A55|F &5 5|H) LFERIBOIENSETE U HIEDIEIE, Freshness= DT ROFFF AT I IR EDTE (S[ElE20174F)
BB (CHFESN AR OB &8 25205 DBSERF T2 T, LD K S (FHFF 42K
Source: Derwent World Patents Index (DWPI); BCG Center for Growth & Innovation Analytics 133
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Freshness (filed since 2017)

Note: BCG Quality Index=5| B4R (R1735|A-#%755|F) LFBRIBOMNSEEUISFFHIMEDIER, Freshness=D A SROKFFEARICT I IHFEDE (S[E11F20174F)
PABFCHEFESN AT ORI S8 A 20F OBEF T2 04T, O R E S (FRFEFHR
Source: Derwent World Patents Index (DWPI); BCG Center for Growth & Innovation Analytics 134

ElBILEER EEEFBILEE
EEED | . khE@EIN - KBRS - KWalmartit BN BEENER(FIR
ﬁf%?;;) - BAR/FYWIRTF AN R E S AN EEE
° 10 30
HlliRk 2 i 12 25 @ united States o é
i ume Inc
9BANY—DN | Average BCG 5 Janan 20
-k Quality Index") o south Korea ndia o |
;1— >0) ® France . . China P Univ China Agricultural Intelleflex Corp C
Panasonic Electric Works Ltd. Walmart Stores Inc
*ﬁﬁ 0 T T T T T 0 '-‘ T T . T !
0 20 40 60 80 100 ° » 0 * % 100
ICTERIC - BEORFHRENEEEZ L HLLEDHDRL + #Boise CascadettHNTAEFE(CRIFE
i%ﬁ%w - KePEBNE - FLETRINRIREY - R
m 20 15 , ®
%IE:/Z;-A South Korea 5 @.Radio Frequency Services Inc Boise Cascade ¢ ) ' i.
P . Japan X Flooring Technologies Ltd ‘ 5
ZiSEE Average BCG 10 - German .. . United States 10 ‘i
Quality Index Py y 51 & :Jslh iZf‘oTEZind” o %
Austria . China o
0 T T T T T 0 T T T r r | 2
0 20 40 60 80 100 0 20 40 60 80 100 :;



mailto:InnovationAnalytics@bcg.com

(ZE) AN— N —RF1—2 / ARMEERBEIEI AT
YFEFOATEEM (16/20): HindexT>F>) (BB ERSE _LAI5M)

2R

BMOKESE

MiAAEER TS ®EA index /KR
EEEORLLEMm SYSTEMS AND METHODS OF BLOCKCHAIN TRANSACTION RIPE LLC United 74 2018
OA-CO2MHIimZmMiZ RECORDATION IN A FOOD SUPPLY CHAIN States
9B3AY—bJ—RFI—>ON-DEMAND ROBOTIC FOOD ASSEMBLY AND RELATED SYSTEMS, ZUME PIZZA INC | ZUME INC United 57 2017
DB DEVICES AND METHODS States
PERISHABLE LIFETIME MANAGEMENT SYSTEM AND METHOD BT9 LTD Israel 34 2011
Autonomous Food Delivery Vehicle DOMINOS PIZZA ENTERPRISES LTD Australia 33 2019
Systems and methods for connecting customers to merchants over AMERICAN SCIENCE AND ENGINEERING United 25 2002
a voice communication network INC States
ICT;ERBICEBARMD The extrusion machine for wood pellet manufacture TAKAHAMA KOGYO KK Japan 72 2013
EEREEE>S AT A% METHOD AND DEVICE FOR THE PRODUCTION OF FUNCTIONALISED  FLOORING TECHNOLOGIES LTD Germany 63 2015
L E WOOD-BASED SUBSTRATES
Wooden pallet manufacturing system. SEJUNG ROBOT CO LTD | LMT CO LTD South 41 2014
Korea
COMPOSITION FOR PRODUCING IMITATION WOOD BY MEANS OF A PATENTA ASIA LTD Singa- 40 2016
CALENDERING, INJECTION MOLDING, OR 3D PRINTING PROCESS pore
The processor apparatus for tree-fellings of a timber, and the KAMI SHINRIN KUMIAI | KOCHI KEN Japan 37 2005

tree-felling method of a timber

Note: BCG Quality Index=5| B4R (R1735|A-#%755|F) LFBRIBOMNSEEUISFFHIMEDIER, Freshness=D A SROKFFEARICT I IHFEDE (S[E11F20174F)
PABFCHEFESN AT ORI S8 A 20F OBEF T2 04T, O R E S (FRFEFHR
Source: Derwent World Patents Index (DWPI); BCG Center for Growth & Innovation Analytics
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Freshness (filed since 2017)

Note: BCG Quality Index=5| B4R (R1735|A-#%755|F) LFBRIBOMNSEEUISFFHIMEDIER, Freshness=D A SROKFFEARICT I IHFEDE (S[E11F20174F)
PABFCHEFESN AT ORI S8 A 20F OBEF T2 04T, O R E S (FRFEFHR
Source: Derwent World Patents Index (DWPI); BCG Center for Growth & Innovation Analytics 136
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Source: Derwent World Patents Index (DWPI); BCG Center for Growth & Innovation Analytics 137

MINFAFAEERER  455T4 REE index NFREF
BEZEICHITDRE|ED Feed supplement for animals for reducing methane production ~ XTANT MEDICAL HOLDINGS (FORMERLY United 76 2009
HEHY) (FDSYT ) XSPINE SYSTEMS INC) States
ICEFNBGHGZHIIE  Method and system for monitoring and reducing ruminant methane C-LOCK INC United 55 2012
IR production States
PLANT-DERIVED FEED SUPPLEMENT FOR REDUCING METHANE PENNSYLVANIA STATE UNIVERSITY United 50 2011
PRODUCTION FROM RUMINANT SPECIES States
BILE ACIDS IN FEED FOR REDUCING METHANE PRODUCTION ROYAL DSM NV France 38 2010
EMANATING FROM THE DIGESTIVE ACTIVITIES OF RUMINANTS
Method and system for monitoring and reducing ruminant methane C-LOCK INC United 36 2011
production States
P _L&5E Dissolved oxygen control system for aquaculture PENTAIR LTD United 85 2019
States
Inland aquaculture of marine life using water from a saline aquifer ALGAE BIOSCIENCES INC United 36 2006 s
States g
Indoor automatic aquaculture system FORMOSA HIGH TECH AQUACULTURE  Taiwan, 31 2002 é
INC Province £
of China -
Multi-phasic integrated super-intensive shrimp production system ROYAL CARIDEA LLC United 23 2021 g
States g
Process for culturing crabs in recirculating marine aquaculture UNIVERSITY SYSTEM OF MARYLAND Moldova, 22 2003 g
systems Republic <
of z
g
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Freshness (filed since 2017)

Note: BCG Quality Index=5| B4R (R1735|A-#%755|F) LFBRIBOMNSEEUISFFHIMEDIER, Freshness=D A SROKFFEARICT I IHFEDE (S[E11F20174F)
PABFCHEFESN AT ORI S8 A 20F OBEF T2 04T, O R E S (FRFEFHR
Source: Derwent World Patents Index (DWPI); BCG Center for Growth & Innovation Analytics 138
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MINFAFAEERER  455T4 wrEa index \FRF
HEYITEAEEE PLANT BASED MEAT STRUCTURED PROTEIN PRODUCTS BEYOND MEAT INC. (F/K/A SAVAGE United 78 2015
RIVER INC.) States
Ground Meat and Meat Analog Compositions Having Improved DUPONT NUTRITION & BIOSCIENCE APS United 54 2008
Nutritional Properties States
Plant protein meat analogue DUPONT NUTRITION & BIOSCIENCE APS United 27 2005
States
METHODS AND COMPOSITIONS FOR CONSUMABLES MARAXI INC United 27 2014
States
MEAT-ANALOGUE COMPOSITION AND PROCESS FOR THE AAK AB Sweden 23 2022
PREPARATION THEREOF
I5EBN Methods of Generating Mycelial Scaffolds and Applications Thereof ECOVATIVE DESIGN LLC United 74 2020
States
SYNTHETIC MEAT EMPIRE TECHNOLOGY DEVELOPMENT  United 43 2017
LLC States
A NOVEL METHOD TO MANUFACTURE SYNTHETIC MEAT FYBRAWORKS FOODS INC United 36 2021
States
METHOD OF PRODUCING MUSHROOM MYCELIA BASED MEAT CJ CORP. South 35 2009
ANALOG, MEAT ANALOG PRODUCED THEREBY, LOW CALORIE Korea
SYNTHETIC MEAT, MEAT FLAVOR AND MEAT FLAVOR ENHANCER
COMPRISING THE MEAT ANALOG
Microorganism-Derived Protein Hydrolysates and Methods of AIR PROTEIN INC United 23 2021
Preparation and Use Thereof States

Note: BCG Quality Index=5| B4R (R1735|A-#%755|F) LFBRIBOMNSEEUISFFHIMEDIER, Freshness=D A SROKFFEARICT I IHFEDE (S[E11F20174F)
PABFCHEFESN AT ORI S8 A 20F OBEF T2 04T, O R E S (FRFEFHR
Source: Derwent World Patents Index (DWPI); BCG Center for Growth & Innovation Analytics
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Bt FEESR MRERSEAF

/(“{7"}_&_4:5}_3:% -'-1:73 TAB=((((carbon OR "CO2" OR carbondioxide) NEAR5 (captur* OR sequester* OR sequestr* OR utiliz* OR utilis* OR storage* OR store OR storing OR absorb*)) OR CCUS OR "BECCS" OR "PyCCS" OR direct ADJ air
IRZRRT ADJ captur* OR DAC ADJ scrub*) AND (biochar* OR (bio ADJ char*))) AND AY>=(2000) AND AY<=(2022);
*KK’%‘EO) 'ﬂS(c_J:ZDIU I\ (TAB=((((tree OR trees) NEAR5 (((fast* OR high) NEAR2 (grow OR growing OR growth)) OR ((high OR good OR excellen* OR superior OR advanc*) ADJ (value OR strength OR quality)))) OR ((superior OR
o advanced OR elite OR special OR specialty OR specialized OR specialised OR clone* OR clonal OR breed*) NEAR2 (tree OR trees)) OR (genetic* ADJ2 tree* OR genetic* ADJ modified ADJ tree* OR genetic*
“JU—O)Q}JZQ\__(E’\]EF;'%% ADJ engineer* ADJ tree* OR transgenic ADJ tree* OR GM ADJ tree* OR GE ADJ tree*))) NOT TAB=(virtual ADJ machine* OR file ADJ backup* OR huffman ADJ tree* OR huffman ADJ coding Or relational ADJ

database* OR java OR vocabulary ADJ tree* OR router* OR virtual ADJ director* OR file ADJ system* Or family ADJ tree* OR decision ADJ tree* OR hierarchical ADJ tree* OR data ADJ structure* Or circuit*
Or tree ADJ crystal* OR data ADJ frame* OR cancer OR routing OR hierarchy ADJ tree* OR "XML" OR clock ADJ tree* OR tree-dimensional OR aircraft* OR query ADJ tree* OR tree ADJ node* OR tree ADJ
shaped OR network ADJ topology OR tree ADJ type OR avionic* OR fuzzy ADJ tree OR file ADJ tree* OR file ADJ recover* OR residential* OR furniture*)) AND AY>=(2000) AND AY<=(2022);

EL%%%@* ,ﬂ:(—,ﬂz TAB=(((Tree* OR wood OR woods OR wooden OR timber* OR *forest* OR log OR logs OR lumber) NEAR5 (skyscraper* OR (sky ADJ craper*) OR (high ADJ rise ADJ2 (building* OR structure* OR construct*)) OR
=) multy ADJ story OR multystory OR multi ADJ story OR multistory)) OR plyscraper* OR ply ADJ scraper* OR wooden ADJ tower* OR (wooden ADJ building* NEAR5 (high* OR tall*)) OR ((mass ADJ timber*)

AANEIRFEEBIAFFE NEARS (building* OR construct*))) AND AY>=(2000) AND AY<=(2022);

%ii QEW?E’J;.—EEEBEB? (TAB=((((physical* OR biological*) SAME ((pest* OR plague* OR parasit* OR vermin* OR worm* OR maggot* OR swine* OR cockroach* OR mosquito* OR tick OR ticks OR bug OR bugs OR rat OR rats OR mice
AR OR reptll* OR insect* OR weed* OR rodent* OR flea* OR wasp* OR bee OR bees OR flies) NEAR2 (control* OR manage* OR eradicat* OR eliminat* OR remov* OR annihilat* OR obliterat* OR exterminat* OR
"wipe out” OR handl* OR curb OR restraint* OR restrict* OR regulate*))) OR (biocontrol* NEAR5 (pest* OR plague* OR parasit* OR vermin* OR worm* OR maggot* OR swine* OR cockroach* OR mosquito* OR
tick OR ticks OR bug OR bugs OR rat OR rats OR mice OR reptil* OR insect* OR weed* OR rodent* OR flea* OR wasp* OR bee OR bees OR flies)) OR (((pest* OR plague* OR parasit* OR vermin* OR worm* OR
maggot* OR swine* OR cockroach* OR mosquito* OR tick OR ticks OR bug OR bugs OR rat OR rats OR mice OR reptil* OR insect* OR weed* OR rodent* OR flea* OR wasp* OR bee OR bees OR flies) NEAR2
(control* OR manage* OR eradicat* OR eliminat* OR remov* OR annihilat* OR obliterat* OR exterminat* OR "wipe out” OR handl* OR curb OR restraint* OR restrict* OR regulate*)) NEAR5 (predator* OR
natural ADJ enem* OR augmentation OR antagonist* OR Parasitoid* OR fire OR fires OR firearm* OR row ADJ cover* OR barrier* OR Diatomaceous ADJ earth OR diatomite OR temperature OR cold ADJ

Cozu&uy . storage* OR fly ADJ paper* OR sticky ADJ board* OR sticking ADJ board* OR trap OR traps OR radiation))) AND (food* OR farm* OR agri* OR Aquacultur* OR Agroecology OR Agroforestry OR cultivat* OR
o tillage OR horticultur* OR crop OR crops OR forest* OR plant OR plants OR vegetable* OR fruit* OR tree OR trees OR timber* OR lumber Or vegetation* OR flower* OR seed* OR root* OR variety OR
E}:E rainforest* OR silviculture* OR agri ADJ business OR grassland OR grass ADJ land* OR grass* OR plantation* OR garden*)) NOT TAB=((parasitic ADJ torque*))) AND AY>=(2000) AND AY<=(2022);
ﬁ%*&}ﬁ'l&ﬁ:*ﬁ TAB=((((pest* OR plague* OR parasit* OR vermin* OR worm* OR maggot* OR swine* OR cockroach* OR mosquito* OR tick OR ticks OR bug OR bugs OR rat OR rats OR mice OR reptil* OR insect* OR weed* OR

rodent* OR flea* OR wasp* OR bee OR bees OR flies) NEAR3 (resistan* OR toleran* OR tolerat*)) NEAR5 (variet* OR crop* OR agricultur* OR plant OR plants OR vegetation* OR vegetable* OR fruit* OR
flower* OR seed*))) AND AY>=(2000) AND AY<=(2022);

Efm:tiﬁgé/\li"ﬁ}%fﬁ' TAB =((farmland* OR farm OR farms OR farm land* OR farming OR agricultur* OR grassland OR grass land* OR cultivat* OR plantation*) AND ((soil* OR clod OR dirt OR earth OR mold* OR loam* OR turve*
= B ] OR dust* OR clay* OR topsoil* ) NEAR3 (diagnos* OR examin* OR analysis OR analyz* OR analys* OR prognosis OR monitor* OR measur* OR inspect* OR test OR tests OR testing OR investigat*))) AND
(AY>=(2000) AND AY<=(2022));

t".:'.'izg_ . :F)\%OD E‘Z EEE 'f%é TAB=(((((seaweed* OR sea ADJ weed*) NEAR2 (bed OR beds)) OR (kelp* NEAR2 (forest* OR bed OR beds)) OR ((marine ADJ algae OR brown ADJ algae OR red ADJ algae OR Phaeophyta OR Chlorophyta OR
=R f2 Rhodophyta) NEAR5 (bed OR beds OR forest*)) OR (tideland OR tidelands OR tide ADJ land OR tide ADJ lands OR tidal ADJ land OR tidal ADJ lands OR tidal ADJ flat OR tidal ADJ flats OR mudflat OR
mudflats OR mud ADJ flat OR mud ADJ flats)) NEAR5S (create OR creating OR creation OR creates OR construct* OR manufactur* OR develop* OR reclaim* OR restor* OR recover* OR preserv* OR conserv*
OR protect* OR rehabilit* OR renew* OR recondition* OR form OR forming OR formation OR reconstitut* OR generat* OR regenerat* OR produce OR produces OR production OR producing OR develop* OR
cultivat* OR reviv*))) AND AY>=(2000) AND AY<=(2022);

(TAB=((((regenerat* OR (carbon NEAR2 sequester*) OR ("CO2" NEAR2 sequester*) OR (carbon ADJ caputr®)) NEAR2 (agricult* OR farm* OR Aquacultur* OR Agroecology OR Agroforestry OR cultivation OR
U/I;?\jj_'fjl_ﬁ (Iﬁiﬁﬁﬂf tlllage OR horticultur* OR crop OR crops)) OR (agroecological ADJ farming) OR (alternative ADJ agriculture) OR (biodynamic ADJ agriculture) OR (carbon ADJ farming) OR (nature ADJ inclusive ADJ
RUEB %) 337l farming) OR (conservation ADJ agriculture) OR (green ADJ agriculture) OR (sustainable ADJ agriculture))) OR Ti=(((Cover ADJ cropping) OR (rotational ADJ grazing) OR (Holistic* NEAR2 grazing) OR "No-till
farming” OR (no ADJ till ADJ farm*) OR Agroforestry OR (Conservation ADJ buffer*) OR hedgerow* OR (riparian ADJ buffer*) OR (reduc* NEAR till*) OR (crop ADJ rotation*) OR (green ADJ manure) OR
intercropping OR silvopastur* OR (crop ADJ plant ADJ divers*) OR ((natural OR organic) NEAR2 (fertili*)) OR (raised ADJ bed*)))) AND AY>=(2000) AND AY<=(2022);
TAB=((farm* OR agri* OR Aquacultur* OR Agroecology OR Agroforestry OR cultivation OR tillage OR horticultur* OR crop OR crops)) AND Tl=((((natural OR organic) NEAR2 (pest* OR insect*)) OR compost OR
composting OR mulch)) AND AY>=(2000) AND AY<=(2022);
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TAB=(((precision OR satellite*) NEAR3 (agricultur* OR farm* OR crop OR crops OR cultivat* OR agri ADJ business OR agribusiness OR agronom* OR tillage OR
horticultur*)) OR ((agricultur* OR farm* OR crop OR crops OR cultivat* OR agri ADJ business OR agribusiness OR agronom* OR tillage OR horticultur*) ADJ
(manag* OR monitor* OR track* OR trace* OR planning OR surve* OR provenance OR measur*)) OR (Site ADJ Specific ADJ Crop ADJ Manag* OR Yield ADJ
Monitor* OR soil ADJ testing OR crop ADJ simulat*) OR ((agricultur® OR farm* OR crop OR crops OR cultivat* OR agri ADJ business OR agribusiness OR agronom*
OR tillage OR horticultur®) NEAR3 (digital OR digiti* OR cyber® OR online OR "app” OR "apps” OR telecom* OR "loT" OR (industr* ADJ "4.0") OR (internet ADJ2
thing*) OR information ADJ tech* OR software* OR cloud OR artificial ADJ intelligen* OR machine ADJ learn* OR deep ADJ learn* OR natural ADJ language ADJ
process* OR "NLP" OR analytic* OR speech ADJ recognition OR semantic ADJ recognition OR computer ADJ vision OR face ADJ recognition OR biometric* OR
virtual ADJ agent OR virtual ADJ assistant OR robo-advisor OR robo ADJ advisor OR robotic ADJ advisor OR robotic-advisor OR artificial ADJ neural NEAR2
network OR chatbot* OR semantic ADJ search OR machine ADJ intelligence OR pattern ADJ recognition OR facial ADJ recognition OR face ADJ recognition OR
face ADJ detection OR voice ADJ recognition OR personal ADJ assistant ADJ app OR Virtual ADJ assistant® OR programs ADJ itself OR learning ADJ algorithm
OR cognitive ADJ computing OR computer ADJ neural ADJ network* OR self-learning ADJ systems OR Inference ADJ engine* OR computational ADJ learning OR
image ADJ recognition OR text-to-speech OR handwriting ADJ recognition OR machine ADJ perception OR virtual ADJ reality OR augmented ADJ reality OR
mixed ADJ reality OR blockchain OR block ADJ chain OR sensor* OR robot* OR nanorobot* OR "humanoid” OR "humanoids” OR cyborg* OR (unmanned ADJ
technolog*) OR (unmanned ADJ system*) OR (unmanned NEAR2 vehicle*) OR (uncrewed NEAR2 vehicle*) OR (driverles* NEAR2 vehicle*) OR (self-driving NEAR2
vehicle*) OR ((self ADJ driving) NEAR2 vehicle*) OR (driverles* NEAR2 ("car” OR "cars")) OR (self-driving NEAR2 ("car” OR "cars")) OR ((self ADJ driving) NEAR2
("car” OR "cars")) OR (autonomous NEAR2 vehicle*) OR (autonomous NEAR2 ("car” OR “cars")) OR (remotely ADJ operated ADJ vehicle*) OR (remotely ADJ
operated ADJ system*) OR (remotely ADJ operated ADJ technolog*) OR (remotely ADJ controlled ADJ vehicle*) OR (remotely ADJ controlled ADJ system*) OR
(remotely ADJ controlled ADJ technolog*) OR (remotely ADJ piloted ADJ vehicle*) OR (remotely ADJ piloted ADJ system*) OR (remotely ADJ piloted ADJ
technolog*) OR (remotely ADJ guided ADJ vehicle*) OR (remotely ADJ guided ADJ system*) OR (remotely ADJ guided ADJ technolog®) OR drone* OR
microdrone* OR (unmanned NEAR2 spacecraft®) OR (uncrewed NEAR2 spacecraft*) OR (unmanned NEAR2 aircraft*) OR (uncrewed NEAR2 aircraft*) OR
(unmanned NEAR2 vessel*) OR (uncrewed NEAR2 vessel*) OR drone OR drones OR (unmanned ADJ aerial ADJ vehicle*) OR smart ADJ contract* OR GPS OR
global ADJ positioning ADJ system* OR data ADJ collect* OR collect ADJ data OR big ADJ data OR "3d" ADJ print* OR three ADJ dimensional ADJ print* OR
remote ADJ sens* OR spectrometer* OR RFID OR radio ADJ frequenc® OR geospatial* OR geo ADJ spatial* OR wireless ADJ tag* OR "GIS" OR geographic ADJ
information ADJ system* OR LIDAR OR "Light Detection and Ranging” OR sensor* OR laser* OR infra ADJ red OR imaging OR imagery OR high ADJ spectral ADJ
resolution* OR Saas OR "Software as a service" OR deeptech* OR (deep ADJ tech*)))) AND AY>=(2000) AND AY<=(2022);

Source: Derwent World Patents Index (DWPI); BCG Center for Growth & Innovation Analytics 141
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TAB =(((digital OR digiti* OR cyber* OR online OR "app" OR "apps" OR telecom* OR "loT" OR (industr* ADJ "4.0") OR (internet ADJ2 thing*) OR information tech* OR software* OR cloud OR artificial
intelligen* OR machine learn* OR deep learn* OR natural language process* OR "NLP" OR analytic* OR speech ADJ recognition OR semantic ADJ recognition OR computer ADJ vision OR face ADJ recognition
OR biometric* OR virtual ADJ agent OR virtual ADJ assistant OR robo-advisor OR robo ADJ advisor OR robotic ADJ advisor OR robotic-advisor OR artificial ADJ neural NEAR2 network OR chatbot* OR
semantic ADJ search OR machine ADJ intelligence OR pattern ADJ recognition OR facial ADJ recognition OR face ADJ recognition OR face ADJ detection OR voice ADJ recognition OR personal ADJ
assistant ADJ app OR Virtual ADJ assistant* OR programs ADJ itself OR learning ADJ algorithm OR cognitive ADJ computing OR computer ADJ neural ADJ network* OR self-learning ADJ systems OR
Inference ADJ engine* OR computational ADJ learning OR image ADJ recognition OR machine ADJ translation OR text-to-speech OR handwriting ADJ recognition OR machine ADJ perception OR virtual ADJ
reality OR augmented ADJ reality OR mixed ADJ reality OR blockchain OR block ADJ chain OR sensor* OR robot* OR nanorobot* OR "humanoid” OR "humanoids” OR cyborg* OR (unmanned ADJ technolog*)
OR (unmanned ADJ system*) OR (unmanned NEAR2 vehicle*) OR (uncrewed NEAR2 vehicle*) OR (driverles* NEAR2 vehicle*) OR (self-driving NEAR2 vehicle*) OR ((self ADJ driving) NEAR2 vehicle*) OR
(driverles* NEAR2 ("car" OR "cars")) OR (self-driving NEAR2 ("car” OR "cars")) OR ((self ADJ driving) NEAR2 ("car" OR "“cars")) OR (autonomous NEAR2 vehicle*) OR (autonomous NEAR2 ("car" OR "cars")) OR
(remotely ADJ operated ADJ vehicle*) OR (remotely ADJ operated ADJ system*) OR (remotely ADJ operated ADJ technolog*) OR (remotely ADJ controlled ADJ vehicle*) OR (remotely ADJ controlled ADJ
system*) OR (remotely ADJ controlled ADJ technolog*) OR (remotely ADJ piloted ADJ vehicle*) OR (remotely ADJ piloted ADJ system*) OR (remotely ADJ piloted ADJ technolog*) OR (remotely ADJ guided
ADJ vehicle*) OR (remotely ADJ guided ADJ system*) OR (remotely ADJ guided ADJ technolog*) OR drone* OR microdrone* OR (unmanned NEAR2 spacecraft*) OR (uncrewed NEAR2 spacecraft*) OR
(unmanned NEAR2 aircraft*) OR (uncrewed NEAR? aircraft*) OR (unmanned NEAR2 vessel*) OR (uncrewed NEAR2 vessel*) OR drone OR drones OR (unmanned ADJ aerial ADJ vehicle*) OR smart contract®
OR GPS OR global positioning system* OR data collect* OR collect data OR big data OR "3d" print* OR three dimensional print* OR remote sens* OR spectrometer* OR RFID OR radio frequenc* OR
geospatial* OR geo spatial* OR wireless tag* OR "GIS" OR geographic ADJ information ADJ system* OR LIDAR OR "Light Detection and Ranging" OR sensor* OR laser* OR infra red OR imaging OR imagery OR
high spectral resolution* ) NEAR5 (agricult* OR farming OR crop OR crops OR cultivat* OR agribusiness OR agri business OR husbandry OR agronom* OR tillage OR horticultur*)) OR (Agtech OR Ag tech OR
smart farming OR smart agri* OR e agri* OR e farming OR eagri* OR efarming )) AND (AY>=(2000) AND AY<=(2022));

AN— N

TAB=(((digital OR digiti* OR cyber* OR online OR "app" OR "apps" OR telecom* OR "loT" OR (industr* ADJ "4.0") OR (internet ADJ2 thing*) OR information tech* OR software* OR cloud OR artificial intelligen*
OR machine learn* OR deep learn* OR natural language process* OR "NLP" OR analytic* OR speech ADJ recognition OR semantic ADJ recognition OR computer ADJ vision OR face ADJ recognition OR
biometric* OR virtual ADJ agent OR virtual ADJ assistant OR robo-advisor OR robo ADJ advisor OR robotic ADJ advisor OR robotic-advisor OR artificial ADJ neural NEAR2 network OR chatbot* OR semantic
ADJ search OR machine ADJ intelligence OR pattern ADJ recognition OR facial ADJ recognition OR face ADJ recognition OR face ADJ detection OR voice ADJ recognition OR personal ADJ assistant ADJ app
OR Virtual ADJ assistant* OR programs ADJ itself OR learning ADJ algorithm OR cognitive ADJ computing OR computer ADJ neural ADJ network* OR self-learning ADJ systems OR Inference ADJ engine* OR
computational ADJ learning OR image ADJ recognition OR machine ADJ translation OR text-to-speech OR handwriting ADJ recognition OR machine ADJ perception OR virtual ADJ reality OR augmented ADJ
reality OR mixed ADJ reality OR blockchain OR block ADJ chain OR sensor* OR robot* OR nanorobot* OR "humanoid” OR "humanoids” OR cyborg* OR (unmanned ADJ technolog*) OR (unmanned ADJ system*)
OR (unmanned NEAR2 vehicle*) OR (uncrewed NEAR2 vehicle*) OR (driverles* NEAR2 vehicle*) OR (self-driving NEAR2 vehicle*) OR ((self ADJ driving) NEAR2 vehicle*) OR (driverles* NEAR2 ("car" OR
"cars")) OR (self-driving NEAR2 ("car" OR "cars")) OR ((self ADJ driving) NEAR2 ("car" OR "cars")) OR (autonomous NEAR2 vehicle*) OR (autonomous NEAR2 ("car" OR "cars")) OR (remotely ADJ operated ADJ
vehicle*) OR (remotely ADJ operated ADJ system*) OR (remotely ADJ operated ADJ technolog*) OR (remotely ADJ controlled ADJ vehicle*) OR (remotely ADJ controlled ADJ system*) OR (remotely ADJ
controlled ADJ technolog*) OR (remotely ADJ piloted ADJ vehicle*) OR (remotely ADJ piloted ADJ system*) OR (remotely ADJ piloted ADJ technolog*) OR (remotely ADJ guided ADJ vehicle*) OR (remotely
ADJ guided ADJ system*) OR (remotely ADJ guided ADJ technolog*) OR drone* OR microdrone* OR (unmanned NEAR2 spacecraft*) OR (uncrewed NEAR2 spacecraft*) OR (unmanned NEAR2 aircraft*) OR
(uncrewed NEAR? aircraft*) OR (unmanned NEAR2 vessel*) OR (uncrewed NEAR2 vessel*) OR drone OR drones OR (unmanned ADJ aerial ADJ vehicle*) OR smart contract®* OR GPS OR global positioning
system* OR data collect* OR collect data OR big data OR "3d" print* OR three dimensional print* OR remote sens* OR spectrometer* OR RFID OR radio frequenc* OR geospatial* OR geo spatial* OR wireless
tag* OR "GIS" OR geographic ADJ information ADJ system* OR LIDAR OR "Light Detection and Ranging” OR sensor* OR laser* OR infra red OR imaging OR imagery OR high spectral resolution* ) NEAR5

(fishery OR fisheries OR fishing OR aquacultur* OR aqua cultur* OR aquafarm* OR aqua farm* OR fishfarm* OR fish farm* OR aquicultur* OR aqui cultur* OR maricultur®* OR mari cultur* OR fishcultur* OR
fish cultur* OR fish OR fishes)) OR (efisher* OR e fisher* OR smart fisher* OR smart aquacultur* OR smart aqua cultur® )) AND (AY>=(2000) AND AY<=(2022));

EFEEIMOEL

(TAB=(((((electric OR hybrid) ADJ2 (vehicle* OR automobile* OR car OR cars OR bike* OR bicycle* OR truck* OR bus OR buses OR train OR trains OR tractor* OR harvester* OR Baler* OR seeder*)) OR ecar
OR e-car OR ecars OR ecars or evehicle* or e-vehicle* OR ebike* or e-bike* or e-bicycle* or ebicycle* or ebus OR ebuses OR e-bus or e-buses OR ((EV OR Hybrid) near3 (vehicle OR vehicles OR car OR
cars))) AND (agri* OR farm OR farms OR farming OR farmland* OR crop OR crops OR cultivat* OR agribusiness OR agri ADJ business OR husbandry OR agronom* OR tillage OR horticultur* OR forest* OR
silviculture OR rainforest* OR aforest* OR deforest* OR reforest* OR backwood* OR lumber OR timber OR plantation*))) OR (TAB=(agri* OR farm OR farms OR farming OR farmland* OR crop OR crops OR
cultivat* OR agribusiness OR agri ADJ business OR husbandry OR agronom* OR tillage OR horticultur* OR forest* OR silviculture OR rainforest* OR aforest* OR deforest* OR reforest* OR backwood* OR
lumber OR timber OR plantation*) AND AIC=(B60Y220091 OR B60Y2200912 OR B60Y220092 OR B60L005300)) OR (AIC=(A01*) AND AIC=(B60Y220091 OR B60Y2200912 OR B60Y220092 OR B60L005300)) OR
(AIC=(A01*) AND TAB=((((electric OR hybrid) ADJ2 (vehicle* OR automobile* OR car OR cars OR bike* OR bicycle* OR truck* OR bus OR buses OR train OR trains OR tractor* OR harvester* OR Baler* OR
seeder*)) OR ecar OR e-car OR ecars OR ecars or evehicle* or e-vehicle* OR ebike* or e-bike* or e-bicycle* or ebicycle* or ebus OR ebuses OR e-bus or e-buses OR ((EV OR Hybrid) near3 (vehicle OR
vehicles OR car OR cars))))) ) AND AY>=(2000) AND AY<=(2022);

Source: Derwent World Patents Index (DWPI); BCG Center for Growth & Innovation Analytics 142

Copyright © 2023 by Boston Consulting Group. All rights reserved.


mailto:InnovationAnalytics@bcg.com

(%) [T ITIRREEAT (4/6)

Rt ER

Bl
ERKEZE

MRERSEAF

GHGHFNE pa o2 10E
HilliK

TAB=((((electric OR hybrid) ADJ2 (vehicle* OR automobile* OR car OR cars OR bike* OR bicycle* OR truck* OR bus OR buses OR train OR trains OR tractor* OR

harvester* OR Baler* OR seeder* OR feller ADJ buncher* OR knuckleboom ADJ loader* OR knuckle ADJ boom ADJ loader*)) OR ecar OR e-car OR ecars OR ecars
or evehicle* or e-vehicle* OR ebike* or e-bike* or e-bicycle* or ebicycle* or ebus OR ebuses OR e-bus or e-buses OR ((EV OR Hybrid) near3 (vehicle OR vehicles
OR car OR cars))) AND (forest* OR silviculture OR rainforest* OR aforest* OR deforest* OR reforest* OR backwood* OR lumber OR timber OR plantation*)) AND

AY>=(2000) AND AY<=(2022);

ERnDEAL

TAB=((electric* NEAR2 propulsion*) NEAR5 (vessel* OR ship OR ships OR boat OR boats OR yatch* OR air cushion vehicle* OR marine vehicle* OR sea vehicle* OR
ocean vehicle* OR ((fishery OR fishing) NEAR2 vehicle*) )) AND (AY>=(2000) AND AY<=(2022));

AEEAOm FERmOX-C02
OHIRZEMIZI DAY —hT—R
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TAB=(((digital OR digiti* OR cyber* OR online OR "app" OR "apps” OR telecom* OR "loT" OR (industr* ADJ "4.0") OR (internet ADJ2 thing*) OR information ADJ
tech* OR software* OR cloud OR artificial ADJ intelligen* OR machine ADJ learn* OR deep ADJ learn* OR natural ADJ language ADJ process* OR "NLP" OR
analytic* OR speech ADJ recognition OR semantic ADJ recognition OR computer ADJ vision OR face ADJ recognition OR biometric* OR virtual ADJ agent OR
virtual ADJ assistant OR robo-advisor OR robo ADJ advisor OR robotic ADJ advisor OR robotic-advisor OR artificial ADJ neural NEAR2 network OR chatbot* OR
semantic ADJ search OR machine ADJ intelligence OR pattern ADJ recognition OR facial ADJ recognition OR face ADJ recognition OR face ADJ detection OR
voice ADJ recognition OR personal ADJ assistant ADJ app OR Virtual ADJ assistant* OR programs ADJ itself OR learning ADJ algorithm OR cognitive ADJ
computing OR computer ADJ neural ADJ network* OR self-learning ADJ systems OR Inference ADJ engine* OR computational ADJ learning OR image ADJ
recognition OR text-to-speech OR handwriting ADJ recognition OR machine ADJ perception OR virtual ADJ reality OR augmented ADJ reality OR mixed ADJ
reality OR blockchain OR block ADJ chain OR sensor* OR robot* OR nanorobot* OR "humanoid” OR "humanoids” OR cyborg* OR (unmanned ADJ technolog*) OR
(unmanned ADJ system*) OR (unmanned NEAR2 vehicle*) OR (uncrewed NEAR2 vehicle*) OR (driverles* NEAR2 vehicle*) OR (self-driving NEAR2 vehicle*) OR
((self ADJ driving) NEAR2 vehicle*) OR (driverles* NEAR2 (“"car” OR "cars")) OR (self-driving NEAR2 ("car” OR "cars")) OR ((self ADJ driving) NEAR2 ("car” OR
“"cars")) OR (autonomous NEAR2 vehicle*) OR (autonomous NEAR2 ("car” OR "cars")) OR (remotely ADJ operated ADJ vehicle*) OR (remotely ADJ operated ADJ
system*) OR (remotely ADJ operated ADJ technolog*) OR (remotely ADJ controlled ADJ vehicle*) OR (remotely ADJ controlled ADJ system*) OR (remotely ADJ
controlled ADJ technolog*) OR (remotely ADJ piloted ADJ vehicle*) OR (remotely ADJ piloted ADJ system*) OR (remotely ADJ piloted ADJ technolog®) OR
(remotely ADJ guided ADJ vehicle*) OR (remotely ADJ guided ADJ system*) OR (remotely ADJ guided ADJ technolog*) OR drone* OR microdrone* OR (unmanned
NEAR2 spacecraft*) OR (uncrewed NEAR2 spacecraft*) OR (unmanned NEAR2 aircraft*) OR (uncrewed NEAR2 aircraft*) OR (unmanned NEAR2 vessel*) OR
(uncrewed NEAR2 vessel*) OR drone OR drones OR (unmanned ADJ aerial ADJ vehicle*) OR smart ADJ contract®* OR GPS OR global ADJ positioning ADJ system*
OR data ADJ collect* OR collect ADJ data OR big ADJ data OR "3d" ADJ print* OR three ADJ dimensional ADJ print* OR Saas OR "Software as a service" OR
deeptech” OR (deep ADJ tech*)) AND ((food* OR meal OR meals OR grocer® OR snack* OR vegetable* OR fruit* OR perishable*) NEAR5 (supply ADJ chain OR
supplychain OR logistic* OR distribut* OR delivery OR deliveries OR provenan*)))) AND AY>=(2000) AND AY<=(2022);

TI2F v ENREIBARER
P E e

TAB=(((wood OR biomass OR log OR logs OR timber* OR lumber) NEAR5 ((plastic OR plastics OR polymer OR polymers) NEAR3 (substit* OR replac* OR alternat*
OR replac* OR proxy OR proxies)))) AND AY>=(2000) AND AY<=(2022);

Source: Derwent World Patents Index (DWPI); BCG Center for Growth & Innovation Analytics 143
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TI=(((wood OR woods OR timber* OR lumber) NEAR3 (produce OR produces OR production OR producing OR manufactur* OR generate OR generates OR
generating OR fabricat* OR distribut* OR supply* OR logistic* OR delivery OR deliveries))) AND TAB=(("ICT" OR "Information and Communications Technology"
OR "Information & Communications Technology" OR digital OR digiti* OR info OR data OR telecomm® OR tele ADJ comm* OR wirel* OR middleware OR
audiovisual OR *communicat* OR computer® OR radio* OR television* OR database* OR cyber* OR online OR "app” OR "apps" OR telecom* OR "loT" OR (industr*
ADJ "4.0") OR (internet ADJ2 thing*) OR information ADJ tech* OR software* OR cloud OR artificial ADJ intelligen* OR machine ADJ learn* OR deep ADJ learn*
OR natural ADJ language ADJ process* OR "NLP" OR analytic* OR speech ADJ recognition OR semantic ADJ recognition OR computer ADJ vision OR face ADJ
recognition OR biometric* OR virtual ADJ agent OR virtual ADJ assistant OR robo-advisor OR robo ADJ advisor OR robotic ADJ advisor OR robotic-advisor OR
artificial ADJ neural NEAR2 network OR chatbot* OR semantic ADJ search OR machine ADJ intelligence OR pattern ADJ recognition OR facial ADJ recognition
OR face ADJ recognition OR face ADJ detection OR voice ADJ recognition OR personal ADJ assistant ADJ app OR Virtual ADJ assistant* OR programs ADJ itself
OR learning ADJ algorithm OR cognitive ADJ computing OR computer ADJ neural ADJ network* OR self-learning ADJ systems OR Inference ADJ engine* OR
computational ADJ learning OR image ADJ recognition OR text-to-speech OR handwriting ADJ recognition OR machine ADJ perception OR virtual ADJ reality
OR augmented ADJ reality OR mixed ADJ reality OR blockchain OR block ADJ chain OR sensor* OR robot* OR nanorobot* OR "humanoid” OR "humanoids” OR
cyborg* OR (unmanned ADJ technolog®) OR (unmanned ADJ system*) OR (unmanned NEAR2 vehicle*) OR (uncrewed NEAR2 vehicle*) OR (driverles* NEAR2
vehicle*) OR (self-driving NEAR2 vehicle*) OR ((self ADJ driving) NEAR2 vehicle*) OR (driverles* NEAR2 ("car” OR "cars")) OR (self-driving NEAR2 ("car” OR
"cars")) OR ((self ADJ driving) NEAR2 ("car” OR "cars")) OR (autonomous NEAR2 vehicle*) OR (autonomous NEAR2 ("car” OR "cars")) OR (remotely ADJ operated
ADJ vehicle*) OR (remotely ADJ operated ADJ system*) OR (remotely ADJ operated ADJ technolog®) OR (remotely ADJ controlled ADJ vehicle*) OR (remotely
ADJ controlled ADJ system*) OR (remotely ADJ controlled ADJ technolog*) OR (remotely ADJ piloted ADJ vehicle*) OR (remotely ADJ piloted ADJ system*) OR
(remotely ADJ piloted ADJ technolog*) OR (remotely ADJ guided ADJ vehicle*) OR (remotely ADJ guided ADJ system*) OR (remotely ADJ guided ADJ
technolog*) OR drone* OR microdrone* OR (unmanned NEAR2 spacecraft*) OR (uncrewed NEAR2 spacecraft*) OR (unmanned NEAR2 aircraft*) OR (uncrewed
NEAR2 aircraft*) OR (unmanned NEAR2 vessel*) OR (uncrewed NEAR2 vessel*) OR drone OR drones OR (unmanned ADJ aerial ADJ vehicle*) OR smart ADJ
contract®* OR GPS OR global ADJ positioning ADJ system* OR data ADJ collect® OR collect ADJ data OR big ADJ data OR "3d" ADJ print* OR three ADJ
dimensional ADJ print* OR Saas OR "Software as a service” OR deeptech* OR (deep ADJ tech*))) AND AY>=(2000) AND AY<=(2022);

BEEICHITSRBOHHLY)
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TAB=((((livestock OR cattle* OR stockbreed* OR herd OR ranch* OR animal* OR breed* OR husbandry) SAME (feed OR feeds OR feeding OR meal* OR nourish* OR
eat* OR food OR foods OR nutrition* OR fodder OR forage OR supplement* OR nutrient*)) AND (("GHG" OR ((greenhouse OR green ADJ house) NEAR2 (gas* OR
emission* OR emit OR emits OR discharg*)) OR ((water ADJ vapor* OR carbon ADJ dioxide OR "CO2" OR methane OR "CH4" OR nitrous ADJ oxide* OR "N20" OR
ozone OR "03"))) NEAR5 (eliminat* OR mitiga® OR allevia®* OR remov* OR abatem* OR decreas* OR reduc* OR palliat* OR extenuat®* OR lower* OR less OR
free)))) AND AY>=(2000) AND AY<=(2022);
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((land OR lands OR ground* OR indoor* OR inland OR onshore OR inland ) NEAR5 (aquacultur® OR aqua cultur* OR aquafarm* OR aqua farm* OR fishfarm* OR
fish farm* OR aquicultur* OR aqui cultur* OR maricultur®* OR mari cultur* OR fishcultur® OR fish cultur® )) OR (Recirculating aquaculture OR Re circulating
aquaculture)

RERN

TAB=((((plant OR plants) ADJ2 (based OR derived OR sourced OR protein*)) NEAR3 (meat OR meats OR sea ADJ food* OR seafood*)) OR (((meat OR meats OR
sea ADJ food* OR seafood*) NEAR2 (alternativ* OR substitut* OR vegan OR fake OR analog OR analogs OR analogue OR analogues OR imitation* OR faux)) OR
(meat-free OR meatfree OR meat-less OR meatless OR "meat free” OR "meat less” OR "mock meat” OR "fake meat")) SAME ((plant OR plants) ADJ2 (based OR
derived OR sourced OR protein*))) AND AY>=(2000) AND AY<=(2022);

TAB=(((cultivated OR cultured Or artificial* OR lab ADJ grow* OR laboratory ADJ grow* OR slaughter ADJ free OR cell ADJ based OR synthetic OR vat ADJ grow*
OR clean OR cell ADJ culture® OR cellular ADJ culture* OR stem ADJ cell*) NEAR2 (meat OR meats OR sea ADJ food* OR seafood*)) OR (((meat OR meats OR sea
ADJ food* OR seafood*) NEAR2 (alternativ* OR substitut* OR vegan OR fake OR analog OR analogs OR analogue OR analogues OR imitation* OR faux)) OR (meat-
free OR meatfree OR meat-less OR meatless OR "meat free" OR "meat less” OR "mock meat” OR "fake meat")) SAME (cultured OR cultivated OR cell ADJ based
OR lab ADJ grow* OR laboratory ADJ grow* OR slaughter ADJ free OR vat ADJ grow* OR cell ADJ culture* OR cellular ADJ culture* OR stem ADJ cell*)) AND
AY>=(2000) AND AY<=(2022);

Source: Derwent World Patents Index (DWPI); BCG Center for Growth & Innovation Analytics 145
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Period CO2 is kept out of the atmosphere

1. Data based on case study in Spain. Prioritization is based on abatement potential (CO2 consumption) and maturity of technology with thresholds set at 10

Mtpa CO2 and TRL > 4 respectively
Source: ZTENFIGHREZE(CUZBCGHHT
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X NERIE

:lxjgu_ I\ . COz@ﬂRﬁEt’X) F%iﬁjﬂtz TAB=((((cement* OR concrete*) NEAR5 (production* OR produce OR produces OR produced OR process* OR plant* OR manufactur® OR generat* OR synthes*)) AND ((("CO2" OR

carbon OR carbon ADJ dioxide OR carbon ADJ di ADJ oxide OR carbondioxide) NEAR3 (absorb* OR captur* OR sequestrat* OR sequester* OR minerali* OR utiliz* OR utilis* OR
storage OR seperat* OR recover®)) OR ("CCUS" OR "CCU")))) AND AY>=(2000) AND AY<=(2022);

BEI>)U—MeFIAUR

IRERIEENE

TAB=((((carbonate* OR carbonation OR "CO3" OR limestone OR "CaCo3" OR bicarbonate*) NEAR5 (production* OR produce OR produces OR produced OR process* OR plant* OR
manufactur® OR generat® OR synthes*)) AND ((recycl* OR (re ADJ cycl*) OR reuse OR reusing OR reusable OR reused OR re-use OR re-using OR re-usable OR re-used OR upcycle OR
upcycling OR upcycled OR up-cycle OR up-cycling OR up-cycled OR waste OR wastage OR unwanted OR unutili* OR dispos* OR trash* OR rubbish OR aggregate* OR sludge*) NEAR3
(cement* OR concrete®)))) AND AY>=(2000) AND AY<=(2022);

ya ety W Fischer-Tropschfz filc &3
HA D)L LEEse
PR D B E

TAB=(((FischerTropsch OR (Fischer ADJ Tropsch) OR (direct ADJ ft) OR "Fischer-Tropsch” OR HTFT OR LTFT OR ("Franz Fischer" AND "Hans Tropsc") OR (FT ADJ synthesis)) AND
((fuel* OR jetfuel* OR kerosene* OR diesel* OR petrol* OR gasoline OR biodiesel* OR biofuel* OR biogasoline* OR "lpg" OR "“lng" OR Liquefied ADJ natural ADJ gas OR Liquefied ADJ
hydrogen OR liquid ADJ hydrogen OR "LH2" OR gas ADJ to ADJ liquid* OR coal ADJ to ADJ liquid*) NEAR3 (production* OR produce OR produces OR produced OR producing OR
process* OR prepar* OR manufactur* OR generat* OR synthes* OR reform* OR formation* OR convert* OR conversion®)))) AND AY>=(2000) AND AY<=(2022);

7= ZFZRETBI Ty b

AR ROE

(TAB=(("Alcohol-to-jet" OR (alcohol ADJ2 jet) OR (ethanol ADJ2 jet) OR (methanol ADJ2 jet) OR ((ATJ OR alcohol* OR ethanol* OR methanol* OR butanol* OR isobutanol*) NEAR5
((jet OR jets OR aviation* OR aircraft* OR air craft* OR airplane* OR air plane* OR aeroplane* OR aero plane* OR airline* OR air line* OR airport* OR aerospace OR aeronautic* OR
air carrier* OR air vehicle* OR air based vehicle* OR helicopter* OR air ship OR air ships OR airship OR airships) NEAR5 (fuel* OR biofuel* OR biodiesel*))) OR ( (sustainable ADJ
aviation ADJ fuel* OR sustainable ADJ alternative ADJ jet ADJ fuel* OR aviation ADJ biofuel* OR aviation ADJ bio ADJ fuel* OR bio ADJ jet ADJ fuel* OR bio ADJ aviation ADJ fuel*
OR Renewable ADJ hydrocarbon ADJ biofuel* OR Renewable ADJ hydrocarbon ADJ bio ADJ fuel* OR drop ADJ in ADJ biofuel* OR drop ADJ in ADJ bio ADJ fuel*) AND (alcohol* OR
ethanol* OR methanol* OR butanol* OR isobutanol*)))) OR (AIC = ("YO2E 50/10" OR "YO2E 50/30") AND TAB = ( (ATJ OR alcohol* OR *ethanol* OR *methanol* OR butanol* OR
isobutanol*) AND ( (jet OR jets OR aviation* OR aircraft* OR (air ADJ craft*) OR airplane* OR (air ADJ plane*) OR aeroplane* OR (aero ADJ plane*) OR airline* OR (air ADJ line*) OR
airport* OR aerospace OR aeronautic* OR (air ADJ carrier*) OR (air ADJ vehicle*) OR (air ADJ based ADJ vehicle*) OR helicopter* OR (air ADJ ship*) OR airship*) ) ) ) ) AND
AY>=(2000) AND AY<=(2022);

&

ﬁﬁrsﬂﬂﬁxﬁﬁiﬂjﬁﬁ UE§IW FWR*SI- (TAB=(((( (Microalgae OR microalgal OR algae OR algal OR (micro ADJ alg*) OR microphyte* OR (micro ADJ phyte*) ) NEAR5 (fuel* OR biofuel* OR biodiesel*) ) OR ( (Microalgae OR

microalgal OR algae OR algal OR microphyte* OR (micro ADJ phyte*) ) NEAR2 (oil OR oils OR lipid*)) ) AND ( (air ADJ jet*) OR aviation* OR aircraft* OR (air ADJ craft*) OR airplane*
OR (air ADJ plane*) OR aeroplane* OR (aero ADJ plane*) OR airline* OR (air ADJ line*) OR airport* OR aerospace OR aeronautic* OR (air ADJ carrier*) OR (air ADJ vehicle*) OR (air
ADJ based ADJ vehicle*) OR helicopter* OR (air ADJ ship*) OR airship* ) ) OR ( (Microalgae OR microalgal OR algae OR algal OR (micro ADJ alg*) microphyte* OR (micro ADJ phyte*)
) SAME (( jet OR jets OR biojet* OR aviation* OR aircraft* OR (air ADJ craft*) OR airplane* OR (air ADJ plane*) OR aeroplane* OR (aero ADJ plane*) OR airline* OR (air ADJ line*) OR
airport* OR aerospace OR aeronautic* OR (air ADJ carrier*) OR (air ADJ vehicle*) OR (air ADJ based ADJ vehicle*) OR helicopter® OR (air ADJ ship*) OR airship*) NEAR5 (fuel* OR
biofuel* OR biodiesel*))) OR ( ( (sustainable ADJ aviation ADJ fuel*) OR (sustainable ADJ alternative ADJ jet ADJ fuel*) OR (aviation ADJ biofuel*) OR (aviation ADJ bio ADJ fuel*)
OR (bio ADJ jet ADJ fuel*) OR (bio ADJ aviation ADJ fuel*) OR (Renewable ADJ hydrocarbon ADJ biofuel*) OR (Renewable ADJ hydrocarbon ADJ bio ADJ fuel*) OR (drop ADJ in ADJ
biofuel*) OR (drop ADJ in ADJ bio ADJ fuel*) ) AND (Microalgae OR microalgal OR algae OR algal OR (micro ADJ alg*) OR microphyte* OR (micro ADJ phyte*) ))) OR ( (AIC = ("YO2E
50/10" OR "YO2E 50/30") AND TAB = ( ( (Microalgae OR microalgal OR algae OR algal OR (micro ADJ alg*) microphyte* OR (micro ADJ phyte*) ) NEAR5 (oil OR oils OR lipid*)) AND (
(jet OR jets OR aviation* OR aircraft* OR (air ADJ craft*) OR airplane* OR (air ADJ plane*) OR aeroplane* OR (aero ADJ plane*) OR airline* OR (air ADJ line*) OR airport* OR
aerospace OR aeronautic* OR (air ADJ carrier*) OR (air ADJ vehicle*) OR (air ADJ based ADJ vehicle*) OR helicopter* OR (air ADJ ship*) OR airship*) ) ) ) ) OR (AIC = ("C12N 1/12"
OR "C12N 1/125" OR "C12M 21/02") AND TAB = ( (oil OR oils OR lipid*) AND (jet OR jets OR aviation* OR aircraft* OR (air ADJ craft*) OR airplane* OR (air ADJ plane*) OR aeroplane*®
OR (aero ADJ plane*) OR airline* OR (air ADJ line*) OR airport* OR aerospace OR aeronautic* OR (air ADJ carrier*) OR (air ADJ vehicle*) OR (air ADJ based ADJ vehicle*) OR
helicopter* OR (air ADJ ship*) OR airship*)) ) ) AND AY>=(2000) AND AY<=(2022);

AR =23V L BRI ELE

TAB=(((coelectroly* OR (co ADJ electroly*)) AND (hydrocarbon* OR hydro ADJ carbon*)) OR ((electrolysis OR electrolytic*) NEAR5 (("CO2" OR carbon ADJ di ADJ oxide OR
carbondioxide OR carbon ADJ dioxide) NEAR2 ("H20" OR water)))) AND AY>=(2000) AND AY<=(2022);

Source: Derwent World Patents Index (DWPI); BCG Center for Growth & Innovation Analytics 164
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TIE=((("DBTL" OR develop* OR test* OR build* OR learn* OR analyz* OR analysis OR design OR designs OR designing OR designed OR produce OR producing OR production
OR produced OR manufactur* OR generat*) NEAR2 (platform* OR technolog* OR database*)) OR (computer ADJ based OR computer ADJ implemented OR computeri* OR
storage ADJ unit* OR memory ADJ unit* OR knowledgebase* OR knowledge ADJ base* OR expert ADJ system* OR expert ADJ knowledge* OR expertbase OR expert ADJ base
OR recording ADJ medium* OR Al ADJ based OR artificial ADJ intelligen* OR machine ADJ learn* OR deep ADJ learn* OR predictive ADJ learn* OR predictive ADJ algorithm*
OR predictive ADJ analytic* OR ((data OR information*) NEAR2 (storage OR storing))) OR ((genome OR gene OR genes OR genetic OR genomic* OR "DNA" OR
deoxyribonucleic ADJ acid*) NEAR2 (sequencing)) OR ((automat* OR autonomous* OR robot* OR computer ADJ based OR computer ADJ implemented OR computeri*)
NEARS3 (laborator* OR "lab" OR "labs"))) AND TAB=(((genetic* ADJ2 (modif* OR engineer*)) OR (beneficial* OR engineered)) NEAR2 (microorganism* OR micro AD)J
organism* OR microb* OR bacteri* OR fungus OR fungi OR fungal OR unicellular OR single ADJ cell* OR eukaryot* OR prokaryot* OR yeast* OR archaea* OR protozoa* OR
algae OR algal OR amoeba* OR virus* OR ((Multicellular* OR multi ADJ cellular*) ADJ2 (Parasite* OR organism*)))) AND AY>=(2000) AND AY<=(2022);

TIE=(((metabolite* OR microorganism* OR micro ADJ organism* OR microbe* OR microbial* OR microbiolog* OR bacteri* OR fungus OR fungi OR fungal OR unicellular OR
single ADJ cell* OR eukaryot* OR prokaryot* OR yeast* OR archaea* OR protozoa* OR algae OR algal OR amoeba* OR ((Multicellular* OR multi ADJ cellular*) ADJ2 (Parasite*
OR organism*))) NEAR2 (database* OR storage ADJ unit* OR memory ADJ unit* OR knowledgebase* OR knowledge ADJ base* OR expert ADJ system* OR expert AD)J
knowledge* OR expertbase OR expert ADJ base OR recording ADJ medium* OR ((data OR information*) NEAR2 (storage OR storing))))) AND AY>=(2000) AND AY<=(2022);
TIE=(((genome OR gene OR genes OR genetic OR genomic* OR "DNA" OR deoxyribonucleic ADJ acid*) NEAR2 (sequencing)) NEAR3 (microorganism* OR micro AD)J
organism* OR microbe* OR microbial* OR microbiolog* OR bacteri* OR fungus OR fungi OR fungal OR unicellular OR single ADJ cell* OR eukaryot* OR prokaryot* OR yeast*
OR archaea* OR protozoa* OR algae OR algal OR amoeba* OR virus* OR ((Multicellular* OR multi ADJ cellular*) ADJ2 (Parasite* OR organism*))) OR (DNA ADJ sequencer*))
AND AY>=(2000) AND AY<=(2022);

TIE=((automat* OR autonomous* OR robot* OR computer ADJ based OR computer ADJ implemented OR computeri*) NEAR5 (((genome OR gene OR genes OR genetic OR
genomic* OR "DNA" OR deoxyribonucleic ADJ acid*) NEAR2 (sequenc*)) OR ((microorganism* OR micro ADJ organism* OR microbe* OR microbial* OR microbio* OR bacteri*
OR fungus OR fungi OR fungal OR unicellular OR single ADJ cell* OR eukaryot* OR prokaryot* OR yeast* OR archaea* OR protozoa* OR algae OR algal OR amoeba* OR
((Multicellular* OR multi ADJ cellular*) ADJ2 (Parasite* OR organism*))) NEAR3 (develop* OR test* OR build* OR learn* OR analyz* OR analysis OR design OR designs OR
designing OR designed OR produce OR producing OR production OR produced OR manufactur* OR generat*)))) AND AY>=(2000) AND AY<=(2022);

TIE=((platform* OR technolog* OR database* OR computer ADJ based OR computer ADJ implemented OR computeri* OR storage ADJ unit* OR memory ADJ unit* OR
knowledgebase* OR knowledge ADJ base* OR expert ADJ system* OR expert ADJ knowledge* OR expertbase OR expert ADJ base OR recording ADJ medium* OR Al ADJ
based OR artificial ADJ intelligen* OR machine ADJ learn* OR deep ADJ learn* OR predictive ADJ learn* OR predictive ADJ algorithm* OR predictive ADJ analytic* OR ((data
OR information*) NEAR2 (storage OR storing)))) AND TAB=((microorganism* OR micro ADJ organism* OR microb* OR bacteri* OR fungus OR fungi OR fungal OR unicellular
OR single ADJ cell* OR eukaryot* OR prokaryot* OR yeast* OR archaea* OR protozoa* OR algae OR algal OR amoeba* OR virus* OR ((Multicellular* OR multi ADJ cellular*)
ADJ2 (Parasite* OR organism*)))) AND AIC=(C12N001500) AND AY>=(2000) AND AY<=(2022);

CO2ZIERHTHDE & E
TEIMEMFORFE IR

TAB=(((((bio ADJ plastic OR bioplastic OR bio ADJ plastics OR bioplastics OR (((biomass OR bio) ADJ2 (based OR sourced OR derived)) NEAR3 (plastic OR plastics)) OR
((substit* OR replac* OR alternat* OR replac* OR proxy OR proxies) NEAR5S (plastic OR plastics))) OR (fiber* OR fibre*) OR (fuel OR fuels OR biofuel* OR biodiesel* OR bio
ADJ diesel* OR bioethanol OR biomethanol) OR (food* OR meal* OR ((livestock OR cattle* OR stockbreed* OR herd OR ranch* OR animal* OR breed* OR husbandry) NEAR5
(feed OR feeds OR feeding OR nourish* OR eat* OR nutrition* OR fodder OR forage OR supplement*)) OR chemical* OR substance* OR material*)) NEAR3 (produce OR
produces OR producing OR production OR produced OR generat* OR synthes* OR manufactur* OR ferment*)) NEAR5 ("CO2" OR carbon ADJ dioxide OR carbon ADJ di ADJ
oxide)) SAME (microorganism* OR micro ADJ organism* OR microb* OR bacteri* OR fungus OR fungi OR fungal OR unicellular OR single ADJ cell* OR eukaryot* OR
prokaryot* OR yeast* OR archaea* OR protozoa* OR algae OR algal OR amoeba* OR virus* OR ((Multicellular* OR multi ADJ cellular*) ADJ2 (Parasite* OR organism*)))) AND
AY>=(2000) AND AY<=(2022);

TAB=(("CO2" OR carbon ADJ dioxide OR carbon ADJ di ADJ oxide)) AND AIC=(A23L0033195) AND AY>=(2000) AND AY<=(2022);

TAB=(("CO2" OR carbon ADJ dioxide OR carbon ADJ di ADJ oxide)) AND AIC=(A23L0029065) AND AY>=(2000) AND AY<=(2022);

Source: Derwent World Patents Index (DWPI); BCG Center for Growth & Innovation Analytics 165
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