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R EES ed CAGR — _ — — — — 1.6%
s t ES 493,568.76| 479,000.43| 486,948.16| 488,027.18| 498,755.20| 499,890.66| 485,836.42
- @}#ng;ﬁfzy ce:gz HIEELE 96.7% 97.0% 101.7% 100.2% 102.2% 100.2% 97.2%
CAGR — — — — — — -0.3
GE¥) LEROCAGRIE, 2013F2EEFLLTVS, (HF7) TOECD.Statlz&(ICE THRFER

(2) MY

B 2013 2014 2015 2016 2017 2018 2019

(=) (=47) (=) (=47) (£#) (=) (£#)
LHFUA, TR | o ES 940,419.54] 901,255.14] 904,261.81| 907,967.91| 892,075.67| 855,890.41| 809,798.54
%{5{235’,5%%@(%A CO2 | wifELy 101.8% 95.8% 100.3% 100.4% 98.2% 95.9% 94.6%
HELH SRS q CAGR — _ — — — — -2.5%
N Tt eSS 118,734.60| 118,558.63| 127,257.71| 129,638.03| 131,583.37| 126,409.60] 125,437.20

= a s

iy wmjgm; ggz HI4ELE 100.6% 99.9% 107.3% 101.9% 101.5% 96.1% 99.2%
CAGR — — — — — — 0.9%

(F) EROCAGR(E. 2013F2HEEFLLTWS,  (LHFR) [OECD.Stat|ZEI(CE THEEIFRK 54



4. TRFOIRNF—HEER

2) REDGHGHEHEHERE

GHGHEHEH =N 20135-2019FNDCAGRT-0.5%. N
2REUTREFGHGHERNERL TS,

RIS - FEERT30.0% . BOE - FZFZOHIRDEREL TLERLY

Bify 2013 2014 2015 2016 2017 2018 2019

(=24&) (=248) (=248) (=24&) (=8) (=24&) (=8)
s 17 1) == I w2 31 == Tt e 6,764,669.11/6,824,956.71|6,671,112.07/6,520,337.84(6,483,291.33|6,671,449.40(6,558,345.18

I N -
ﬁ{%%ggﬁ%%@(% CO2 BILELL 102.7% 100.9% 97.7% 97.7% 99.4% 102.9% 98.3%
HER ST €q CAGR _ _ _ _ — — -0.5%
Ft- e 676,615.25] 652,764.34| 632,005.90| 650,286.55 647,123.83| 667,155.89] 678,400.71
g’ﬁjifﬁégggﬁ CO2 HIELL 103.5% 96.5% 96.8% 102.9% 99.5% 103.1% 101.7%
==% eq

CAGR — — — — — — 0.0%

(E) EROCAGRIE. 2013F2EEFEL TS,

(LPf) [OECD.Stat|Z&(ICETHEEERK
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4, TEFOIRIF—

HEBM

3-1) HARDOGHGHHLE R

GHGHHEHEN' 20135F-2019FDCAGRT-2.5%. Ffo. RS- EHTE-2.6%.. RS- EFHHGHGHSHEHEOHIRZ
[FABILTVSERFIMEINDN S,

Bify 2013 2014 2015 2016 2017 2018 2019
(B8 (=) (B48) (E=5)) (B48) (E5)) (E35))
s 17 1) == I w2 31 == EN S 1,405,888.61(1,356,588.54/1,318,516.70/1,301,855.89|1,288,528.72|1,245,020.89(1,209,493.35
I N =
ﬁ{%%ggﬁ%@?(% CO2 HIFELE 100.8% 96.5% 97.2% 98.7% 99.0% 96.6% 97.1%
HEH SRS == CAGR — — — — — — -2.5%
Ft- e 306,567.90| 298,989.68 289,945.99| 276,059.33] 271,879.55 269,266.27| 262,507.51
[ EHROLUE C02 HIELL 101.7% 97.5% 97.0% 95.2% 98.5% 99.0% 97.5%
%J@i#tljz}’ﬁg eq
CAGR — — — — — — -2.6%

(E) EROCAGRIE. 2013F2EEFEL TS,

(tFf) TOECD.Stat)Z&(CETHEEER
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4. TRFOIRNF—HEER
3-2) HERDIRFCHIFZLHAGE. I CO2HHLENM

TEFDE IR HREDATIREICT2013F-2019FNDCAGRE RIZIHE. 41.6%THN. EL A THMENMERLTL
%. CO2HEHEHIHZE(CT2013FE-2019FNDCAGRZRIEIHE. 37.2%THN. EULCECO2{ELHERLTLS,

B4 2013 2014 2015 2016 2017 2018 2019 20‘20 20?0
(=) | (=E) | ) | (=) | (=) | (=8 | (=) | (BR) | (FE)
V—— 3T 9.4 9.8 10.2 10.9 11.5 12.2 12.8 13.6 16.9
i%f:glgaéz FE= BIEELE — 104.3% 104.1% 106.9% 105.5% 106.1% 104.9% 106.3% 124.3%
CAGR — — — — — — 5.3% 5.4% 3.5%
E 17.0 32.1 47.2 70.6 93.5 115.8 137.3 170.0 290.6
BAIX=2 5 kL BIEELE — 188.8% 147.0% 149.6% 132.4% 123.9% 118.6% 123.8% 170.9%
CAGR — — — — — — 41.6% 38.9% 18.2%
e 265.0 459 .4 632.9 971.0 1,274 .4 1,517.4 1,763.8 2281.0 3093.0
BEH B = ?OtZ_ BIEELL — 173.4% 137.8% 153.4% 131.2% 119.1% 116.2% 129.3% 135.6%
CAGR — — — — — — 37.2% 36.0% 15.6%
(G¥1) EZEROCAGRIZE. 2013FE#BEHEFLLTVWS, (E2) ERO2030&FEFIELE](E. 2020FLETRUTWS,
HE e
] S EE T 20306 BIEKE AZTREICRHEE 25N,
DERIMERSORY  urra 2030EEEEKE ASIERBEE NS,
eI 20306 B KE AZTRE IR HEE 25N,
v IR, ATAE. RN R OSE S ORI M Z BV BRI 55, N, ATXEEHICLIERIED
TR H SRR L MBESN O, SRR M OE A SER TR, EREE  HSEAD A BB
AT R L IR NECENBETHS.

v BIEREEAIVECLSRFIEE I EORICLIIRIEEOME C. BEE(CEIRERFLFIPOFEREZEL. BAZ

X>TLK,

(LF) 12019 SFEICHFHHERRIREXRETBIOEL IR (BH3E3A 29 B) [HIRE(CX RASD] Z82(CE THRIBIFRK
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1) EU-RqY
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DROFZVEEE, HIZED—)LREMBAENRMCRDH FOEEDEE T IFSENRIEETHS. UM SEAREIIC(SE
1l 2 DIF DN RN DHDHENDD, ZOMBIDORUBUZHIRI S STE(SEELL

WA Z BRI 2 Xy b IRIVF T, IRIFHEE. TEFOFKI (RR-ZBE) ZHIL TEAZIRETT
BDNHEN DD, BTEAI OB A TIE, &EHUR. /\WFIFEVSTEF QI T CHIRF IS

a3
A

\
,/
E:1

REOBETREIRILT— (BIR) OHBHITELRV, FEBIROIAMBWVIEL(IHD (BEXMBIEEHAEHEE
L TAR MYEW)

NPT (EH ZAHEN S BRRICET I3 LA Z3vILOIO ) OIZ MEIBAKREGTETERVATRICHD
EBRICBATREIRLFT—RELTEALUTCO2EHEE LRV REI TSI MEN DD (KFRDKDEE. RRIDIET
FELTHIA, Uh U, KECBUSE T ZFEN RV, ST KFRADITHWNELRD)

SREMIRE DEEZE T IINNEFPIRTURE VDR BRICUINE 2 3L IR BTRERIRNRICH S

FHMB (FEM
2. BUBR)

BRRIF SIS TEAIN TV TEIFELVTEIEMBBE THaY. SFBNMEAEERL TEIMEZRZENE]
BETHIN IHPTEARMHCREF IS

KE (B 208
1£)

WA ZAER T 2 Xy b IRIVF DK, IRIF—HEE. TEFOFIK) (RAR-ZBE) ZHIL TCEAZIRETT
DENDD

(HEFR) EU- RAYADERAZR(CE THEEFK
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5. BIRFRMEA LB 3RMHBRAETOREERS ST EREEER

2) KE

PREENR(ZCO2HEHEN' S VZWIBMEE LB (BN, BFALIEIMNT T (CHDCO2EIUNA ELLEDRIBAID R,
BRUF(FENERFOMIEIFEZHIR TERVEPERMORB(CLDIRMADFE, RGN DR THETENS.

BRI

HAITBNFDER

FEEATILN

[RAAR T2

RrEhsR(E

> BIFRERE D TRRAUEAT CHd. IRIF-IROWMENSBREDI. FEALHFE - EMENTVS

> PREEIF(FBSRUPE LEERL CCOHFHEN S VN RREEFORRBEIEEEERENHMBNTUVSIZ8, LOHFHEDZ LA
BElFZERAL TEENRIIBN TLDONIRIKTHD

> BIFRZEICHITZI-IADBEER, EEIZAM IR+ - CO2REAICARESREFEZS 5. UNU. BIRIEAT
BDRANAZFERINGE FOBRERMMPRE(CREZSABIER FTERAINZI-IAZEHRTED

> BEAANS CO2 Z[EIURY M. WOLDESEN R (FIZIE, KRBSHEZTY/ -V THE) TRISEASINT
W CO2MEIRICIF, AV b, AR, AR REDSOBFH AR D DEWNIHIE T EAMTHI BTSN N E Tdhd

> gﬁl):Ei”?\i*il(Ciéﬁ’é;ﬁiﬁﬂﬁh“COZﬂFHﬂ@@i&(:’)ﬁb‘%f’:&b(:(i\ CCS (CO20EIR-ATER) LOMAHEDENNET

%

HENNER

HENNER

EHUFE

i EsR(E

> BRFIPESUFOMERG, RIETOTR(CHFDGHGHRE OBIHICERRY 3.
> BRUFSRROER SEEERE TRAN. SRIEETOTACHSFBGHGHEE . TOTZNNEADTZHDRRIOBREE, &

> HKEOEETOCACKERIRIF - 2B TTRICMRF(ETIHCE. EBHBOENFEEMRKRIET D20
BN'HD

> BRUPRIBTAEESNZIIM OB LECERINZHAIIYTDREICKRESFHE RIS

> HEAIUINEME, EXD B BIR ASRAEETHEATES, O—5)—FIL>ORFUINECHS T A BRIRED DR T (E. &
K[E—F—NERF—ILRS A THRDRENDGERREDIFN R ML ZEDTH D, o, BRE—H-ZERIBL
T REEPZ(E TR B DSOS BADIREN KNHND

(PR KEOTFEIFICRET S ARIBHREECE TREFMK
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5. BIRFRMEA LB 3RMHBRAETOREERS ST EREEER

3) BX

RABEIF T3 E T2 DE A (Ch S IRX NEFEDEN BERAFIRANEIISN TORVEPEH VT SRIFOUUENERL T
 BRUFTRIOCRCHSRmBBEOEE PERREADK ISV ESNBOIERENETENS,

LW —

AIFRUFOER il - F3&
> USTRI-F (ENOXEWST | > USTRN—FEAZI vl IZNRUASFF R MEIE THD, BADREEE(
ZI\=F) BoTW%
FU— > BRELFIRL-S (BRE | > FEREEIRLESRICIIHE . BRTHNELITEHHEZSN, FACLZRINS
IREBLLTIFNE-ROK | EHPULBRE EFCERTZTEMEIZENTORNIEP, IXNIBLEBS
IEREIIERIT E A TENRELBD
- BRIRES) > EROBEREMICE. BESOMEN B3
N e e e > —HICABURCIRERNS
RERTR AREEOREFCSSNE | | et e o EmEL T, ATXHRCEBMINAZL
> BHHERRTRATIHREEIIRMEL
A BRERWEA (AIRUTEMO | > RERIOBIRMEMESNTELESZ9IT74 )\~ d— LU TED, B
BI%E) EEZBMOTETNG, —7 . FERRIN TV SB AR IR M.
ERLTLRN
e ERBBIIEURIMVERR, | > HBERICIOTEERIDEEMERS
BEICEREDETOETRMIG | > MEHFORINE S CHENMMEN I BE, BUREHPIREEN%1830IFOE
FENNE I Sb (EEE_SEEL) :J’&%E(@“é:tj‘?“ﬁjﬁ'étﬁﬁb‘\ TOERNEDIc. 1—\&—(;@@@‘%@@5
WROREREHRBT BN TEIBVED . COLSBETFTEBEA TR
(BRBENSD) BALKRT>S vl > BROBIBICSVTRBILICINEAT MBI BERUTLEE R B
. BAEMTEA (IO [
- I EASRAL 5) > JRBEERL
(BRBENSD) BALRT> Sl > FEMBOBALRT> S vILEEL

(PR BATEFHSAOEMZR(CE TRFVEK
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6. 185

1) IRIFOEMENRNSRIEU - RV, KE., $LVHADHER

BIRBPOERXDHNSEHAZEU- M‘ytttrbti% DTN —FTEEAITUTUVBRN, [EMREFEADE{EADED
HHHCREORMNGDD. — . KELLER UG A, U/I?\}\ FKERRBE/N—FTEAEITUTUVSBH, CO2[EIIRELL
NOEWDFEH CERZE DR NGH B

REERDS5HZEE DRIEIRST

¥ili - FiE (SEiite : @, —HPSESE : A, REHE : %)
EU- RAY KE BX
[EAAR T2 RBVEEDESF TOMIG ° A A
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3§ e GE e : :
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6. 185
2) HERDIFIFFEFDOEMARSIRICENT, SEROSNHZIRR]
BHND TIPSR R TIE [RMEFECO2 N HEe U TIRBER(CTKSR - 7 Z 7R/ -7 ERURICTE

ROIRIF—8ri, BACKOBIRER(SE . TIT. BAROITERIMTZE THCO2EINZ(EUS. RBEFICTKER/T
SEZVEE AT BRUPICTEIRORRZEE M ICNADOREBRIBOMAT - HFEZEKT RN DD,

FHE | AIARFOER EU- KAV, REICHI BHMBISEEIE BADRIEE 5%, BEOTEFICRHSN S
MMEEAREIL T BRI NITT TS L o L
I P MRS L9 ol DOt /T Ao B FRICBIFB TR E— DAL
RHNFR | EBAUTAIF OSRGOS 15 (UK ST o T e
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BROIRIF IR, FIHRBIRE AR BN A e RS R
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(EU- KA. )
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O BAROIEFXDCEDETEU- M YBIUKREE HAROBEREN A L

>  IEFONTIV-DEEUVERDICHL T AIREFOSXINSEU - RAYEBLKEEBADIIV7ZHEU. BER
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1. TEFICETIH—R>=1—- MIHUECAFEO—- Ry’

EU- M YTHRIBERZHEE T 2 THEIREARZE LSE T EFOEIR-ECO2MEZERM D, RETIHRFHFHEY
0DzB1EUEBHNEFO)—->ERLZERDRNS TEFOCO2EIUNEZHEET 5.

IU7 RIZBUR / TRIFBURENN

EU

(738t]

« CO2#HHEEIS|. sfRtkes DI F—3RE E (84 DixfEthas CEERSINTLRL)

(x43R]

« CO2M¥FH itz BIERIIICE. CO2BHEEZ AN EED

(ex. EXEHSESR CT(LCO2BFHEZINHI I 3L CRmMB N ERF N ZHERF CE RV CHHBNEERZARET )

+ CO2ENBITIEFAIRINF—2RAWEESREES| (Contract For Difference) DEAZIEZTIS

(RS2 00) lRtasICEASNSIEAMC (BIERE) WRZHELS

o BEARIRINFT-0BAZBESED (BIRBASEILAIED)

(TZEIF]

«  LECOIRE [MR] ERERDMAR)

R1Y

(75&f]

o BARBRIRNT-OEAZEDILKERE | {EERRNMSBAERREIRILF—(CBITI A IR -8l
(2030FFTICGHGHEH 2% 1990 L TMRKEE55%. 20405 F TIC88%HIIR I 3 zBE%EHI1L)

- Efficiency First : (A& - [RiEEZE—ETD

« 2065FF TICRIRZE BN D DIREICREZEZ I RICEBVEZLEFE

X RAYTIE1990FLE T3 7% ZIERFH. TDIeH20305E(320204FE L T28%HlliRZ 5% TE

(x5R]

o« ERIEARIBIERERV. 212U, CO20BEH g2 EERIICES. COHFHEZRAEE2 58 (EULBMAH =i R 23 5% EhiE)
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€ Funding Opportunity Announcement 2515, Carbon Capture R&D for Natural Gas and Industrial Point
Sources, and Front-End Engineering Design Studies for Carbon Capture Systems at Industrial Facilities
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& SRS © the University of Kentucky Research Foundation (Lexington, KY)
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€ Progress in Energy and Combustion Science Current state of industrial heating and opportunities for
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¢ URL :
https://reader.elsevier.com/reader/sd/pii/S0360128521000800?token=CCE27B6881168D3B67A3ACEQ09BOE234A0
D19F7COC5AF3C3008ED42EA2AF7F40E17A78A49EFDD1A69D2006C859BC6BEO4&originRegion=us-east-
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1. EU

NO. A4 N URL
1 New Designs of Ecological Furnaces https://cordis.europa.eu/project/id/246335/reporting
2 Novel integrated refurbishment solution as a key path towards https://cordis.europa.eu/project/id/723803/reporting
creating eco-efficient and competitive furnaces
3 Industrial furnace design addressing energy efficiency in new and https://cordis.europa.eu/programme/id/H2020_SPIRE-
existing furnaces 04-2016
INTEGRATED MODEL GUIDED PROCESS OPTIMIZATION OF STEAM https://cordis.europa.eu/project/id/723706
4 CRACKING FURNACES https://cordis.europa.eu/article/id/430156-cracking-
steam-cracking-technology-with-eco-friendly-furnaces
2. MY
NO. 4 N URL
Innovative Thermal Insulation for High-Temperature https://www.gtai.de/gtai-
1 en/invest/industries/energy/innovative-thermal-
insulation-for-high-temperature-ovens-571894
2 Controlling energy-efficient thermoprocessing systems with pinpoint https://www.re-form-
material.ifam.fraunhofer.de/en/projects/konair.html
Consortium develops a new generation of thermal insulation for https://www.sglcarbon.com/en/newsroom/news/press-
3 hightemperature furnaces report/consortium-develops-a-new-generation-of-
thermal-insulation-for-high-temperature-furnaces/
4 Expansion of the limitations of use of the FLOX technology for low https://www.iob.rwth-aachen.de/en/research/industrial-
and high burner powers (Micro-FLOX Mega-FLOX) furnace-technology/bmwi-project-fkz-03et1078b/
5 Preventive maintenance of industrial furnaces https://www.owi-aachen.de/preventive-
mainentance/?lang=en
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1 Computing Modeling, Simulation, and Visualization Capability for
Steel Manufacturing - Final Report
Application of Transformational UKy 3 Ton/day CO2 Capture System https://www.energy.gov/fecm/articles/funding-
2 at a Steel Process Plant opportunity-announcement-2515-carbon-capture-rd-
natural-gas-and-industrial
3 CO2MENT Colorado Project https://cordis.europa.eu/programme/id/H2020_SPIRE-
04-2016
Progress in Energy and Combustion Science Current state of https://reader.elsevier.com/reader/sd/pii/S03601285210
industrial heating and opportunities for decarbonization 008007?token=CCE27B6881168D3B67A3ACE09BOE234A
4 0D19F7COC5AF3C3008ED42EA2AF7F40E17A78A49EFDD
1A69D2006C859BC6BEO4&originRegion=us-east-
1&originCreation=20220216110256
SVANTE, LAFARGEHOLCIM, OXY LOW CARBON VENTURES AND https://www.holcim.com/joint-carbon-capture-project-
5 TOTAL LAUNCH STUDY FOR COMMERCIAL-SCALE CARBON CAPTURE | usa-plant
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NO. A4 N URL

1 | ITEFCHIFZCO2HEEEHIRICEII . 7EZ7RRBEF Bt % https://www.jst.go.jp/pr/announce/20170626/index.html

2 | IEFNAZENEUVCRNRAKRN-FORFRE https://global.toyota/jp/newsroom/corporate/25255692.
html

3 | EBERELMEREEMECENRAEREL IR - HMEHORF http://www.sanyo-
steel.co.jp/system/upload/news/20200317_1.pdf

4 | IZWPN—FOK=REERATDRIFE https://www.tohogas.co.jp/corporate-
n/press/1221524 1342.html

5 | KRBT D LA A EMEARA FEHTEER P OFFE https://www.tokyo-gas.co.jp/news/press/20211104-

01.html
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