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HeidelberglZtH R RICTTV e (RE. EUERIKED AV MNRFTEZE S, F-AV I v—0D—
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IXNF-HEBEICHEAL(EEOHFERZUTICRHEHTS
PAVMEECEIZIRINF-HEEES

QIXIF—HEE | OIRIF-HEE
WRE/TE (EXAVNEEILE (ARREICETS BFOESR
TEHEEH) HBEAH)

[EAVRELERIRIF -] = [EAVMELERRIRIT-CX)]+ [BEREE

B4 3,272MJ/t-CEM REIRIF-CK)] + [BAEAIRIF-]
COIRNF-REBEEZEYICLZAIRIT-FEDHEN

" GESHCRE R + BATRIRF Mk (EYRREEYLEE

A 4,872 1IMI/-CEM MERERYOMAEET) + BRIKIF- #0165
: GEEHCE MR B + BA TR IRIF Mk (EYaREEYLEE

oA AT EMY/ECEM MEREENOTHEEE) + BRIXIF- 20185

G7 = W] o s 4k s - - 2=

. GESHCERE B + BATAIRIF Mk (EYaREEYLEE

7772 #3280 AMI-CEM MEBRERYOTHERE) +BRIKINF- K2018%
- ) GEEHCERE R + BATRIRF Mk (EYRREEYLEE

w0 3910 4MI/ECEM MERERYNOTHEEE) +BRLANF- x20215
o GEEHCE MR B + BATRIRIF Mk (EYEREEYLEE

" 3,262 04M)/-CEM MEKERNOMAEEE) +BAIRIF- 20215
: GEEHC R B + BATARIRIF Mk (EYaREEYLEE

77 5 RNAEHEE MBEEEYOTSEED) + BEIANT- K2018%F
: GESHIL RIS + BATARTIR -tk (EYaREEYLIE

EUES SoleR AL S Ea MIBREEYOMAEEE) +BRIRIF- X20184F

e HOLCIM 3,520MJ/t-CEM Specific heat consumption of clinker production (GEfEDEEEEL)
Heidelberg 3,590MJ/t-CEM whereof clinker production (GEHEDEEEi%L)

HFT ¢ https://www.iea.org/articles/driving-energy-efficiency-in-heavy-industries

https://www.jcassoc.or.jp/cement/4pdf/jgT1k_02.pdf

https://www.holcim.com/sites/holcim/files/2022-04/25022022-sustainability-performance fy 2021 report-en.pdf

https://www.heidelbergmaterials.com/sites/default/files/2022-06/220529-HC-NB-2021-EN.pdf

https://www.federbeton.it/Portals/0/pubdoc/pubblicazioni/Rapporti/Rapporto di Sostenibilit%C3%A0 Federbeton 2021.pdf?ver=2022-10-10-123207-383

https://www.vdz-online.de/fileadmin/wissensportal/publikationen/umweltschutz/Umweltdaten/VDZ-Umweltdaten Environmental Data 2021.pdf
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BRBATINAY MREETO . BRICBFEAYMBEER, FAYEXY MEREDAY 51
KIERVI1EAY MERAX-IVCTITOk

TEA

\J

AV Mp SR AR UV IEEE/F-L
Verein Deutscher Zementwerke e.V. « Sabine Witt )
KA SOVIN-T,,
(EAYMBS) « Assistant to Dr Martin Schneider
= Global Cement and Concrete GNR PMC Team T-AN-AFE(CBET I FHmEP THY.
T~ Association (GCCA) RT-9R-ADFERIETETLELN
B4 AV MR ERR TAVMES EE-REERPIRR MH K F P
¢ Ms. Phattharawan Sukkantharak
Executive Director - . -
54 Thai Cement Manufacturers X A=)V TRERELRE DM, EWZHESRLL
Association (TCMA) © Mr. .Sukthawa’F Pattavarakorn BICEREERE. EHEEH.
Chair of Working Group TCMA-
Environment
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HADEXYFERICEVWTIEODS #ERERIC2050FEXTICh-RYZ1-FSIVeHIgIZ
EZEELTNS

o IRTE. HARIF2050FFTICA-RYZ1- MV EERTEIEEBIRLTEY. REBE Y3y (KETHR) TEESL W3,
HEDLYIVIE2022F3 B [CARINFEED T, 2020FEL VIV DHRETAR,

sl R O R EA R O AL B D1

« IOEYIVE BEEAYMA-N-OEBEIEONLEDTHY, REDLIIVIEEIRAIRETHI LT d. BL
BARRNGTEIE EELICERONTEY, Z00-FVYTEXYN-BEAOERBTIEEEITIEDTEEL

o JUVN-HEEEOHIB BRIV MBS MEECLIRBEFFIONTVIEDDEHAHIBIEE S TEREDER
{EIFATOTWERL,

o BEROUAVFERICBWTURAIRI X EOEDZEIALIYV AV MEEICB T2 BRR IR F-DERZE
mydHENHZ

BiEq= Gy 28 o JUVNLEDERECO HEHEHIRICAITEEARRELTETONINUAY MIBEREREM THBT0. HARK

= = [CAADREELEH LI VENDS, £lc. ARBHBARETHEHTY Y ALLROERIBICERENHS
BEABEIRNF-OEAFEELIRTHINIRIF-DEIICE. BEEOIRIVF-IR-rIAUAHNEDS, B
ARFIXNF-BAETHY, IRNF-HIEOIAE LR EZE IR ENH S,

« BROEAVHIISTRARKBREENSTERAIN TN, EENICERRADFEBNSDII-FT7I M ERINT
WAH AR X IEROCOBEHECL U8B EE RIS RMETERIMEATNS

HAT  EPUYTKUNRIFERL
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2. FERNZR (2) OePVVIHEREE  BXREAVMESEK (2023F1A11H)
BREZTAYIMOCCUSEL MR ETEITLUUEREZEROTIZEIEIEETHS

o UAVREZENGEFCEMEX. MTINIIDEIGVONDRENS L, b5y 7EPICIIY Mz, IhoDhEE,
BAAOEIXICEVESYI DL RESSH. BHOFEROEXICHIGHGERIRT 5L B TINS,

FMCAQIZS RAZ | . BAOEAY ML TEMCAD SBT3 L5 = AL,

- BEYEFRIIZBRERAOSIMAZTLOIIYVYAVEXYIHHORIE. ALV IR RSBV TN,

o CCUSOEMBIRICIOVNTZIY-VM I R-Y3VvEL DY RN- b EEB LD DEMRENITHN TS, 2030FEFTICE
BtEBEIN3ZEEBIZELTNS,

. ERCEALLBICENZY -V IRORIBEAEML 53 RELTHY, BROIAM ENBAIA LRAE
N —hw A N \\ )

CCUSMEE AR 5 ZARIBIN-TYNERIELTELIENEETHS,

o (RRFEAVIHHOIEKRCEOITZEAY b EEREFIOEN M (& A-D—AIICEH>TEERINTEL, CCS. CCR, CCU
BREDFEMEBEARIIVZVICERIDNY., ENETOANBAT NV HBELGEERBLAGRONE, £
FELWEDD, 9. THBOBVFNOOBBELZEENRINELLSLEN,

o Z7E0IZYYavEAVROTIHAIBICEREL 2 DOENHSB, 1DFREAEEA-A EI1DRELRHFEETHZ, 2
HPFELCHVWC T POIIYYaVRHROERMTIONNEZOFREEN R THEIENOIDTIHILRERE(HLE
fzoEnd

Z7P0I3vyavmisnelt

« FMCEILE EASTENMTHYIIY AV ERBLTVNBEEDHERERITHAIENDRBITEAY MHHICENTE
REFmOT ST REHUN, SERSEREMENML, ERREMOBMFAREESH THIHREDF AN TE
NEFHEMERICERLWKERDN N X LR HEEZET 5,

- ERRMICZ7P0IIVYIVEROTHEILATEAZLEZND1DE L Tndustrial deep decarbonization initiative
(IDDNAMFTET %0 AMZYTF IS ZBRAL K RBEH ED L VRS E TAY MEER T, BUFFAIE CER R OIKK
KAV MEBBCEATEENIED, KPP AV M, REAVTISTOVIT N CHEINDIEEL L BUTFFREIC
HHBZEENKEL,

o FYCHTYUAE AT VAR AV RREECIIY AV MERBFH. BARBFOEEELTUIAAZYT7FIICBES 555
MIEBINTVBREDD, XY PAY MREIREIT> TV,

HAT  EPUYTKUNRIFERL
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2. EXRA (2) Oe7VVIHREE : FMYEAVMESE (2023%F2A78H)

Managing director of VDZ confirmed NRI's desktop research information and
clarify background about roadmap and situation of cement industry in Germany

Mr. Jorg Rickert
- Managing Director VDZ Service GmbH and Head of
Participants Cement Chemistry Department VDZ Technology

(Honorifics omitted) Mr. Nakano, Mr. Segawa, Ms. Sekiguchi
Ms. Murakami, Mr. Chanon, Mr. Kasidis

« NRIZ. VDZOIT 747 - Y¥V—(XV bV IVU-bDRR R FEL:F
YAV FEZEDCO,O0- YYD BikIN - Y D2050F h—hY
“1-MNVBREICEIZRAET L EREEREM. COYYU-(E K
T BFEBICIEFETH B LFET A Mo

1.2050FN-RYZ1-FSNICABEF YO BIEET7T0-F « [z12L. VDZA'BFIREVDZIZAmbitious Reference¥ 7 UA (BREDHL
MICKZ7T0-F) (OVWTUIBRFFR TEZFBLTVEVEIAY FHY,
RTE. VDZDE £ S (SClimate Neutrality>y FUATHY ., 20204 (C

EUZEER CHECARINEO-FYYTIC &L, 2045F0FHLVBE
[EHFD2050FENB5FERBLEETFINTND,

o 20214, FAIZCEM Il CRCEM VIE VTR I Ht XY FORRMN R
BOETFICEBLEN. INBIEVWINECOBEHRED D BIMEIY VA
TAVRTCHB,

o 2021E(CFMYIZCEM 1I/CHLUCEM VI, {ER FZ AV MBS B EUM
2.FMYO=7E0IIVvYavtAVE FRIKEN 197 part 5#82 AL, FHULWMETYYHEAY FEIRETAY
CLTRHI LB, BRaEMIBEAICKILD, BUANBEERRATEE
(F. TV RN HRBEFBLCUEZY A EAY FOFHF IOV 1Y b aFAIAT
B3EKHHNTNS, CEM II/CHLU'CEM VIEWSIEZAER BB,
— R AZE [Y0ISyYavIGEW XY R KYEEFRIZIZTAIC
TRARIN TS,
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FAYEAY MBEEEISORIZZZLHTHYETQ

o FMYDTVYFEAVEDEE IR, BE0ER. FMMYEIVIH-E

DB (VY H-Eb45% -50%DH) TAYFEEALTE L, JO&IIC,
2. Z7P0IZYyYavexIrOEA BRZTAYOTIBHEILIIZIERBVWEFTHB, ROATYS(E.
CEM IIC¢CEM VINNKY FETRETHY LRI B EXRTFI B
ETHhB.

o YBEABETUIH-TAVMNIBETREFHEHARL. BUFNSE£IEE)
%J1-VDZ, K2, 20 L <OEEM B RATICE>T15-20F HilC
tllfl\ijto

« LML, ETS (Emission Trading System) DzX3ZIcKY, 7Y VH—-DEE
JAMIEUMIE DA EE(CEH>TER L, 22T, -0V OEEZEE
CEM I CY°CEM !‘\/O)Ctmauyb—o){&b\%g%txy FeEFEL. B

3. EHEROEFRR I3, FYVEZER., EDE AL 2 DRREREICEYLE,

« EUDIBA. BREUAVMOTEN L TR R Z =B, VDZIE,
BEIUIH—T AV PO RHEFROELBEINBYEATHY. HlTEH A
AIREIRREICHDEEZX TWVND, XY FA-H—(39 TICCEM II/CECEM
VIZIRN—FIAUA > THY, EREHIBICRALTNS, ERE ST,
NEFEANOEAL, TVIZT BER, T3VT-0OFEHOIINITLA,
2. V- 0OREZBLUERZUAVMNIETZEHREEETEIL
Thdo
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YAV MEREDSDEIZEZFEHTEYETO
o FAYTRAERREAY FOFRET CICRIRERRECHY, Hah 52

B BTV DAV FOTHAEDORR THEN, REET TICTRALT
Y. BRI 2ERNTETNS,

3BRFR XAV FOEIMRARRI ({5

o CM20ER. HUDEIVIHEAY FOAREREANDE SR EI
BFICSHOTITONTWER REICZOVIT AV MEEZEHNSOR
BIOHRREREICTYIFL TV, @E20ER. VDZIEEAFHN5$250
FI1-0%%FEH T3,

o FYIEECOERE | OBEHERRB | HIE (ETS) D—ER THB, €DIz8H. CO,
4. FMVICBFZBEIVIN-TAIRLBIU I - XY O LLE BEHORBIZENH B8, 7UVH—EEOIAMNILEEN T, TAY REL
EEZE(CEHT EAYVFOIARCOMIAREHF T 27=6(C. I-0OV/
TIVIHh-DEBE4T TR LIINABTHD,

« FMYDEBEDHZ0%FBERTEIRINY-ICEZEDTHB, 7YY
5. FMYDEAY M IIBICH T BB ERTREIRILF - H-BREYBREROREOBBECOVTE, BIRNYERED70%%
HHTNB, D55, 15BN NI ANAL EYEIRTHS
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vdz
MUY MBS (2023F287H)

FAYEAY MBEEEISORIZZZLEHTHYETO

6. IDDI (Industrial Deep Carbonization Initiative)

HAT) VDZADOETY YT SYNRIER

o MYBFEBFOBEEZRAIZEE (CHORMECHY, UAVRE
EAh-RYZ1-FIIIARET 35 EICOVWTERERIGB S &2EW\W
ZZTEYFYILIDDIZEHN LT,

« IDDIJV-VHREOENINEBERLERCBELTMYBIFIEERLE
EREBATI1-)UIEE,

o BRFUAVEOFERRFCEIZBEEEN, EUDBZ A, ETSICEST
HEEHENBCO.NMIEE FHMYT RO ENEEROSIYIE. BRH
([ARTY YDAV FDEELBIGICOBNBEHERZ A FOERS
EHEALORBREDBLEL,

o FYICEST BTV YDAV FORBEEELTWADEREBEFAT
H%, ELLHELTTOVII M BEBINTLZO. FZILICIIBEREAD
Holz. VDZIE. EUNEEZRER T EDIC10FEUL LMD HELSIC, 8
OERZEZMB ICERLE, B3, BN EESN%RBT20%F D0
(FEBITEXZEEZ TS, TOREE. BEOEUTHE., FAMEAV M IEE
AV, ZLGERMFMYEEDEE LAY FOMm AL TRELE,

o FVICESTARTYY DAV FORAICAD TEZEZE-TVB0(E
REEFITH2, £<0T0I1IMI7YT1VTBL RSN, 20
128, EEFENMEILIT BETICRVEREN AN L,

o CDAMZVT7FIOELHENDBEEMEIY YDAV B E/ICE

FIBILILEOT CAVRIAME T IR UICREERILTVNAIETH
%o
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FAYEAY MBEEEISORIZZZLHTHYETO

« CCUSIBBEEREERTHYERITEEA), BEICHIZE RN
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o EUMJR=Y3VI7YRERYTETOVIIMEEZ L THEY., 10ER T
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- , o _ . o RTE. FMMYTIE25EDOTOIVII M HY . EUTIEIDELIIC2030FEFXT
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« CCUSOEAMIFIE<ABNHMT, BB, JIAMEEYPY TI1F1—V
. I NEBZE L OKlinerPREDOLATIRTHB, FAYTHE, FHLLEIM
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) D%,
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FAYEAY MBEEEISORIZZZLHTHYETO®

o AVIV)-FCHBIFBCOMKZIN
—i&IC. BELERERIVIY-MICOEEBAITAI DA EHCO,ZH
VACHELAEOIOICBEDNANERICEHEREINEZIV7Y - M
HLC 3R 4 BEBRENH D EEEZERI IV H-BEDREMEELL
T FERMEBIEAV MR (SCM) ELTHRIATRIENAIRETH B,

- AROERERSTRAVETIFATYVIORD
RE. UAVMEECBIZRIRIFT-D70%EKE GELR) BREHC
BHELTWE, LENMHT. AROIT-F7IRERK 4 (CEH> TR TR
Wo FYERIFMT7YV1%EEFIELTHIBLTNS, ARKENLTF
WIERASNIEER IS BRBRRIOERRIC L TESZIRZ AJRETH
YZOaBRZERL

. JYZLLOBEODEFNLERE
WE. ToVF-PREERGEZ. DABIVIY-K EVWH1EFEDTIY
JU-bDATHBEEIZTTINS, 20, IV7)-FOERFEFEAEN
High exposureZ AL BYHERMICCOBEHEEN TR E(CH EFS,

« LWL, FHAYDEREIVIV-FOZEREZFHILVWEEZ TS, 201
. BERSCOBFHEZHIR T 2120(C. ERPEEDEHD DA
BRIV N-EFEOEVNIAY N EFBI 2L ENHB, VDZIL,
BYOSTLIBEACELZ VY- AL TEYOMENLER
HEfREL. REFRKRICEH TS,
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TCMAREIC7TOOEB A EZBUT2050FE Ry M OEREZHIET

Topic Detail

T 2023/02/20 Monday

Ms. Phattharawan Sukkantharak Executive Director

Participants TCMA Mr. Sukthawat Pattavarakorn
(Honorifics omitted) Chair of Working Group TCMA-Environment
NRI Ms. Murakami, Mr. Kasidis

«  TCMAI[ZL. 2050FFTICRY M OEER I B-HDOTOD TR CHER S
NB3GCCANEZELEO-FYYTDOT Y FL-MiE>TWB, REBO
#%JHIJL,{TO)@UU%O

o HR-HEIOMEL-tOBEMEEAEDERIETEAVID
fiﬁig&b\b‘(Lmﬁl“"‘+ ERALTHIRL. AIaERBRYSRHE
HICEEYERER TN

o JAVIV-rELEDMEIL-REMEZERLTEAVMEEETS

o AV INMIF-DOEIR-TAY FELEADKREBENI VT -DE
MEEEEAVFELEARDOIY Y H-EEEE0HEIE

1.2050F X CIcRry M OZERTEIENDERE

o  JUYHh-EEQEHK-NMANABEDT VY h-BEICH 5K
BEEIROER

o CCUS-CCUSHITmEREEr EHE. LH'L. TCMA(L, O-FVY Y
D—ERE LTCCUSEIF DI=HICGCCADT Y T L—MIFESFEFT
HY., tOBEBRICKIYVER TS0, RS TRIOEHICET
ZEEREERE AN RN

o BXORKR{I-BXOHNA

o COYVYJ (BIREE) -T I FCHIRBEMEEDREICE
FEEN31V7Y-rOCO,IRUNEES
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14X MREEISOEIZZFEHTHYETD

o TCMA, FA1DLTOEAVMEEZENB L. F1 DAY MEE P
REmGICELTERANOBERELRMRIZIENBHME, BEDTA
YEEEANOKEBZB L IFG s 0ER ICHELV. TCMAR A EED
—BLTWABEEREL. ITOUAV NEEEZEBRNLE T IV I4-
LIS ZADEESEZ B H U, 22T, GCCAOO-MNYTTYTL—+%&
BLSH, ITOEEZEOT - FMRUNIISERTRIET, (7715
L—49-7077L] (L&mLTW\3,

« TCMA(Z. 74TV 7V-ME= (TCA) ¢ L. GCCADEEREDT.

2. TCMADHIE 2050 X Tlcry b OICAIFEEO-FYYTEZEELTWNS, ZOO-FNY
TEHENRBBLLTATY. BUNIL, ZLTEZUNINAEBITLE,
INECEINTHY, 10BRRICEDE GERSh %728, GCCAO-F
NYTANDTODBIESRBIBZENTED, (FMYVEFAIFFICGCCAIC
ML WA, MEOO-FYYTOAEERE—ELT3)

o E(C2030FFXTO10FERE, TN LIBED2050FEFTOREI L REAICH
MTWE, BRFID10ER. TCMARS IS TZEZEIMN HNIETCICIT
B&BItAL. ERDP B FROBERBFRMRRECESEZH TS,
MIBICF VI ANHZEEZCRIICEAT AN KL D ANELKDERF
2EYB. BN KYFERHCHEEZIEVN IR ENAHZNBLNEL
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2. EXEAR (2) Oe7VVIHEREE 91XV MBS (2023FE2H20H)

KEEEAY MIK BRI ZMABIETREDRIVES Y AV PELEER LTIV VAL
10% BT AN AIHETHYCOHEHENMRE IS

Fresh Hydraulic Portland
concrete cement cement (1)

KEBH LAY FERIVRTY REAY FORE S EEB Water;;i’"e"t Equivalent
: Slump 12-17% Less
Additional mixture Slump Eouvalent
Alternative material Retention quivaten
Setting time Similar Similar
n Bleeding Less More
Clinker
Dry Hydraulic Portland
concrete cement cement (1)
Hydraulic Cement Portland Cement COS?EL‘;?IO" Equivalent
871kg CO,/T Cement 910
Carbonation 8?\‘:; Shallower
« Additional mixture : EBILEEY i
Calcium sulfate, Plasticizers, Accelerator, Retarders, Organic Surfactant Su'iZi?s{gwfélde Equivalent
+ Alternative material : {XE#§l
Calcium carbonate, Limestone, Blast furnace waste, Silica fume, Shrinkage Lower Higher
Pozzolanic, Fly ash, Slag Alkali
Aggregate Equivalent
Reaction
Abrasion Slightly .
resistance higher Sl e

HAT: https://www.thaicma.or.th/en/ebook_detail/3/119
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TCMAZKFEE AV FELE(CXB2023F A, 1008 Y DCOHIBZBIET [TvYaYy
2023] =H®KRL:

o FMEAVPIES (TCMA) ([d. 2022F (X
FFHBE, BPISRERPY, XM, $LUF
MTEBFINBM25D T SA TV RICS T BTE
wRELE

[2w2322023] (&, 2023£E(210075 ~V/ D
CO LHIBEZEM T BIeoHIC, KEEMEETAVH
DEEZHEL, VIV N-REKZSET
ETDTABLUOHRBERCHITEN-RNY
Z1-FIIVICRIITCRES BEHIC, TI1TY
ALBALTHRYBE L EHIRT B,

) « 2ELNICEOFECHE>TOREMRAR
—_ R BIDICKEE AV FDEEER
B JUVN-RERERCTIETOEAS
SO EERCHIFEH-RYZ1-FIIVICE
(ICRIET S

P https://www.asiacement.co.th/en/tcma-together-with-25-alliances-announced-mission-2023-on-greenhouse-gas-mitigation-0
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14X MREEISOEIZZFEHTHYETD

o HERZCOWTE. TCMARIBEROAYN-HbBT-F%#NEL. GCCA
DEHEMICA ST B, COBLRDFRFERL, *v M OELT2050FE0
30305 hYCO, TH 3,

o BEH-MEIINE (15%)
o AVIVU-MEEE (5%)
=n i bR e o TAVR-NIV5-DOHETRE (10%)- > BAFI0OER. 7UVh—tt

3. ERRC 3 R NAL A i A

o TUYH—4EEDENR (12%)->7Y Y-S EBOIRIT-HE
nxE (NMAVADER)

o CCUS (45%)

o BROMKZR (5%)

o Uh-iFH1¥-v3v/BiRE1L (8%)

o UAVMEEFELITELL £EE. MZEBERE. BUT. ZEEPILL.
COBEILCATTURAHIBZIENEETHY., 2HLENE BEERSN
BV, LAL. O-FNYTOEOAEICESZYTTWANCLH T £FE
BEFEZRDIENTED, BUFE. SEOBERZEDHD-HIC. BfR
EZBEORBLPAREITIV-AY-ICRBILILE TGNV, O-FNYS
FEBREEEBTHE D, E—OBFEITCIRESHZ2EAHI &
TER,

4. Involved players

« EULANITRER. B EsaE b S 3EELTL-V-ThaN &
EEBEOEZUNITR. T-90BHEZENITRAI R THD, B4 D
EEHEQERNCE 4 OEECIRBZRIH. GCCAORFEMIN'S
O-FYYT&ERAL. JYEBEMOSWITBHTEDR D EEHEITIE
. BUTFERPIE DB N EHHEIHICEFEENTES,
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14X MREEISOEIZZFEHTHEYETG

s BRFZUAVEOHIBERAICE|IHETBEHICHENFIATAZINCONT
OREFFIEALERFIOEF(CEINT, TCMAZKEEE XY FOF
wIRELE,

5. Initiator [F7ZN A « TCMA[. KEEMEEAY FCBIT 3OO R EHBN 9 5128IC. Natural
Resources and Environmental Policy and Planning (ONEP) D& 573
WONDBAFHEBIC Y TO-F L. BHI BTN Btanlc. Tt BT
PR OEFEEILAL. T2 LRKE BN THRTEE2O0//EmD
BORBEZRE I 3DCIRILDFGETHO,

- BEDESHENQL. VMKEEZE S (BOI) [CKBUAVMEZEREHROD
BAROETITONTWS, RIEOEZEEODERIVIZELT, F
RO AR CATAELAD-FNY T2 DL E. SHREER.
SNELDES%BZ L alYBHNICT S, BEOEEHNEESRE.
JICA. NEDO (HX) . GIZ (FMY) &¥. BRI 3BZBICGLT,
ZLOEOBRFRENSIRHINTNE, RE. BOILANOEARESD
A A
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14X MREEISOEIZZFEHTHEYET®

« TCMADOE = N6, CCUSOMBRIBRREELIThN TOEWEH,
EEUNITORERT 7Y FOSHEY BARBIBAT I 1-VIEFEE N,
LHL. B4 OEEEZEDEDVPERIKRICIHOTKRBEEL S, RED
HEIENCCUSICAN>TWEH, ZOREDMHNIE. AL THE
&ﬁ%?%}%?ﬂé&g&g% Zn(;f{th@xv;\‘—h“?tif\%n—tf;g (5)

o BY1B 5, BEDRERICE DI, TCMADZ DAV N-(E, /INRIEL

7. 9B ECCUSDFRR e B AR R AR R RS B1BRIC 5B, TCMALL. O

BHRAYEAFEEBIZAYN-EOIZ 17—V 3aVDZEEICERE R

BiEd,

« BIZIE. TCMAIL. SCGHIRTE. #H #kEDCCUSHR - RHEETIV D
HAERPEICHY . IRIF—EEMOUEREFELIEIENY THB,

« TCMAN'GCCAt B NI 2EA0-FNYT2EFELTVSBA. IDDIDLSH
E PRI IZY FAY MMEITOTUEL,

« EBATRBAFERPFILOFELEVNTDONTWSA ., CORIZEEH§975
8. Commitment EDTEREVESD, ISYRAYFOLANTEREN, BERAKEEEAY
OFERICHT2EAEEHZEEBIEL TS, TCMADAY N-1EH
Ordinary Portland Cementh'b7KEEME XY MAYIYEZER TS5
#t, 2024FE1 B 1BHBKEBHEAY MCB XX 5NTZ0PCI1 TDAE
ExEIEI3ERELTNS,
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14X MREEISOEIZZFEHTHYETD

- BRI BREOBRETFEDHEIE THD, EE. TCMAIL. 2013
F(OKBEETAY MBI RE R LTHIBICARFT I 310IC. TERAD
TTHMITER BB S TISI) OEEEZEEF L. 10FEEmBICAITK
AV MEHEELTE, TCMAL. BEIZAROE=FITTS
BB EHOILKICFEELBERTES,

EC WRNNENCESFIN, BREZBIRL, KEETAYVFORRE
BPINMBELR T ICBRUBRER G-, LHL. TCMAREBR7O0I1Y
bORIRIZBRAVISICRADTH BRET BLHICLY ZLDEHEnEL
Lice

9. ED&IIEBRFLAVFOHIZRIHEZETED

o 352, TCMAR. 710 ESEES. Y10V 7YU-MES (TCA) . H
BHEEBREODUAVFEZOEMRIC, JYELOZIELRAEKDT,

- BE. BRI ATYTT7YTL, mIE0TEERRLIOE T REERT
L—V-THh%, LHL. BEETROIUREEN PR AT sEE DB @ (C
BIELEIET RO, AV PEEDEEER (BHER]) 0BEA5EL,
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B IEADXEIGTAVN-ICHBITPETEEFIDRY M COERK | EB R
® IEADIRET2IL-LT-J([CLTEEEARNICER ST IBERPAHEZREL VAR ALH LT LELEENEES
NTWBDIF TRV, FEEICISOTRANM D INZDEEIETHZ,
® ZDHIGT XAVN-[CHBIFREITHEBFIDORY - YOER ] LR- MR HOHEEE R OICEVBEHMR R EHER LR,
B Z7P0IZyY3aveXY BRI
® BERIL-LT-JAICHFBICreating a market for near zero emission production|I[CBWT, GTOIER A, 15U7,
75V A%BREZENIDDIAOIIY MY MRBAPAHEFDZECHFIZT -V AV MEAZBEELTIZIVNT S CKE. HF
) BEBMEERETNS, 15V7. I5VAOWTUIERIDRBFIT>TOWERVEDDEUTAY MRICINERLTEY., EUIE
Big Buyer InitiativeZ3.5 F [T TEYROZTERDERKRZTZAY MAEZRT,

® HARICBLTIIIRIKIDDIADIZY MY FDIRFTEESH TR TH B,
B TR ADKRE
o FTFFRADKZEICHBVTLKXENDDOE. EUDInnovation Fund(CKB3ENENERKTH B,

® ERIZEAVINTIVIODIKRE., CCUSEF L LR B RADRENMTONET IV MINZ 4 7129 %, KRENE
HAEBR (LB L\ TCCUSHEBANRRFREBFHEZH, IN6DI7Y ROEIEN SR ES | SHEEECHY AV MNEXEICHITS
Btk =EEMRT DEERD,
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2. TERNE (2) QIEAEBRE
GINERE TCHAFMYNIEAICKFELI GTAVN-ICBIIZE T XDy - Y OER | XEZE

Uz, BIXEDEHBICOVTEEOEIZZRELLE,

IEA[GTAYN-ICB IR EITEEFHORY M PIER IERDE =

COP21
EEEM

s L R b B LT 8 FRIBFEER2ELVEISIEL 15ELACNZ 3R NET3L V) BENRTE
v

COP21Z2RT-GTORIEZEEN X I35 &t
6..&’C§lmiié‘1 55(&%&&75\(35&\5%

G7(ICNERICH I T-ERHBHOLEMZER
FRERKCEITEFEOHBHEFHZEEL. 2B, BMPiEM28{L I EHENH B, IEA
v

TENAERBZE(CASY b, 2050FEDH—-hY —1—F3JViER

G7THIEAICT LT EDER =k $E
7] T/ 1 I-v)lxa%ﬁmﬁb‘(ﬁfﬂ’]k%lwéﬂééﬁl_? 5%%1{{7)‘&350
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2. FENAE (2) QIEAEWIRE
IEALTR—F, G7X‘JI(‘—(:BU%EI¥?‘BF30)*“JI~°12‘Di¥.EJiW’C‘ESI%7I/—L\'7—9’é?E§
LTW3, FIEBICHI3ZEDBEREE, CAVMIBIZW AR, i’é?’ﬁ’é%ﬁﬁ

IEADIRIET BBERY-ILRY I ARE FECEGEMISTBHBER. ZOBE, UAYVMEE(CBIET SEB ORERT
Framework fundamentals |EA7 l/—L\'j—7 IE&% *E/]]‘[Jg ﬁ?&

Establishing plans and policy for long-term CO,

emission reductions

+ Roadmaps, plans and targets addressing multiple
levels (g.g. industry, sub-sectors, companies,
national, regional)

* Legislated policy: emissions trading systems,
carbon taxes, tradeable emissions standards

« Just transition planning and support mechanisms,
skills redevelopment and training

Mobilising finance and investment

+ Direct public funding (&.g. grants)

+ Public financing mechanisms to mobilise private
investment (e.g. low-interest and concessional
loans, blended finance)

+ International finance supporting the global
transition, including development aid

+ Sustainable investment schemes and taxonomies,
including for transition finance

Establishing plans and policy
for long-term CO2
reductions

Mobilizing finance and
investment

Targeted actions for specific technologies and strategies

Demand & recycling

Production technologies

' Managing existing || Creating a market for | Developing Accelerating material Man ag in g existi ng assets
assets and near- near zero emission technologies efficiency and .
term investment materials production || circularity and near-term investment

» Reqguirements for

= Carbon contracts for

demonstration

* Modified design

retrofit-ready builds difference funding, including regulations focused on

and refurbishments * Sustainable public

* Tradeable energy procurement demonstration

efficiency schemes * Promoting and * Public-private
+ Differentiated incentivising private partnerships
policy for existing procurement + Programs and
plants * Mear zero emission networks for
+ Sunset clauses material mandates, innovation

+ Incentives to minimurm content

targeting large-scale

knowledage sharing

life-cycle emissions,
recyclability, and
performance-based
rather than prescriptive
requirements

* Incentives for
extended end-use
lifetimes, demaolition

Creating a market for near
zero emission production

_ B30
Developing near zero BELE

emission technologies g

Accelerating material
efficiency

AN

Enhancing international
cooperation and creating a
level playing field

Planning and developing
infrastructure

reduce excess regulations and co-ordination fees
capacity + Certification and » Training programs for
product stewardship engineers, architects,
initiatives construction workers
\ \k'
Necessary enabling conditions

s )

International co-operation Infrastructure planning and Tracking progress and
and a level playing field development improved data
« International carbon markets, + Co-ordinated planning and public * Increased data collection and
sectoral agreements, carban financing for CO, transport and reporting
border adjustments, climate storage; low emissions electricity + Standards, definitions,
clubs/alliances, consumption- and hydrogen production and certification and labelling for
based emissions policy distribution; and end-of-life low and near zero emission
+ International technology co- materials collection, sorting and materials production

development, capacity recycling * Work towards common
building, best practice » Streamlined and accessible international methodologies
sharing permitting

\ \

A

Tracking progress and
improving data

EERD
BEz
FCE

AV
DEF(C
BEET 3
EWZE
SO

https://iea.blob.core.windows.net/assets/c4d96342-f626-4aea-8dac-df1d1e567135/AchievingNetZeroHeavylndustrySectorsinG7Members.pdf P51
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IITPAT IR ODVWTEEAY M BRI LI O- Yy T2 &7, RIO-FYY TR T T
FR[CBITIHE. EAREI’EFEWICETE. KRS TWS,

IEATL-LT-7

Establishing plans and policy for
long-term CO2 reductions

Green Growth Strategy
Through Achieving Carbon
Neutrality

(2050F Ry Z1—rIIVICHED T
V- RELRS)

2050F H—hy =1 rIIVICEAIT,
BREEZEEERBOLYH. 140EE
HBIIC. SVWBEFBITELT.
RIROEEL SEOEEZAEL.
F&E. B, RblcE - T,
BREERY . HOWBBERA YA
AEEHBEIZESRTE,

EE (S0}RIR)

PEOAEHREPREHHOET
Ry DENZ R FR . BURFEY
ENBOEAKL. BEREZEDAYY
FOIRBTRERE, 2008 S (CHES
BE YJV-VREHBERONTE
BREEBHOEFLERZEEBIC,
MREROTOITIME., £F1-1%
BFEOEM . EEREELYIC
ERYUHEHA TS,

hoYIY3Y- ATV AICET Bt
AV RS BCHIERMO-FYYT

AV DB TD2050FEH—HhY
T1-FIIERICEIIT, BIRFH) B
AIRER A IR 23, RElER
BEOEELRERRZAOIRCH
A FFRABEFEMCOVNTE,
EAOREER. BENGYTUAZE
#2RBL. E=EVEEE#HEEBICE
9, DENNTYIVIVTPATIA
aERALCREZ BN R EtRETT
3IChizY, KO-FNY #5883
JEHIETE,

h-myZ1-rIcEiFTELXETD
TAOHE (BREREMET
) (| RBREE (JUUhERD
ER) Ak ((\MAVAZFOD
FA) LV EARNEEMRER
O REF. EIENEINTVSIR
o

HFR  IEA  Achieving Net Zero Heavy Industry Sectors in G7 Members

https://iea.blob.core.windows.net/assets/c4d96342-f626-4aea-8dac-df1d1e567135/AchievingNetZeroHeavylndustrySectorsinG7Members.pdf
2050 -V Za- RIS TV -V RELBE  https://www.meti.go.jp/press/2020/12/20201225012/20201225012-2.pdf

Bt RALADBITCAG FSYIYaY-T71FVACERTBEAV R, - VTR ECEH30-FYyT

https://www.meti.go.jp//policy/energy_environment/global_warming/transition/transition_finance_technology_roadmap_cement_jpn.pdf
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b52923VT7A4F I AEHUEDBICHTY, TAY MBI TREEREEMLLERLN

BEZAEAHTEXTHAREINTWVS,

IEATL-LD-7

SVNEVIDE Y- InIvEE
B RELITOBRDEBILEHER
BT, FICHEHHIBRZ L
JH-CBFBRIVIVIVANDEER

Basic Guidelines on Climate

investment VI3V I7AFT VA BBIBRER

e FUZLDEZLDEANICLEZHENE
f&$t)

M2050FH—-hy—1-rIIDER
ENVBEDERANDERZBRE
93,

Mobilizing finance and Transition Finance(Z7 24 X—F- k35 BEFELLT. ZOHEEREL

Ik b Sl N SV E VN b
ACEATRELRAHEREFR. [
VI3 I74FTVAICETS X
YA BCHEREMO-FNYTIH
HESN, 200-FNYTBEEER.
AV BICHTEHh-RYZ1-F
IICABTEEENThh TS,

AT : IEA  Achieving Net Zero Heavy Industry Sectors in G7 Members
https://iea.blob.core.windows.net/assets/c4d96342-f626-4aea-8dac-df1d1e567135/AchievingNetZeroHeavylndustrySectorsinG7Members.pdf
DIARA=b-bIYTIY3Y - TPAFVAIC BT 3R FIES  https://www.meti.go.jp/press/2021/05/20210507001/20210507001-1.pdf
[MoYI93aYT7AFIRICEBS 288 H BICHF3EMO-FYYT  https://www.meti.go.jp/press/2021/10/20211027002/20211027002.html
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CCUSORAFICOVWTHATIZ2030FEFTOERALICAIFITHENESHSN TS

IEA7L—-ALT-% EH (S0RIK)

NEDOIL2JkHDELE%#ERKL. B
RTH LMD EFRNLGEEZE XVNER (RIKA) BRERO
BLELET. ChICRERBLLT CO2[EYY, [EYRCO2¢ EEYER

Ee‘j:‘r’ﬁ:gf(’)'"?e:ear Z€ro emission IRVEOAZEICHLT 10ER. BELEEAY MUERRORIC
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B,

2021E(EEN-ERAYTOYII M.
CO 2¥,CO, BN //KRBLEDTZHDH B BT
B 1M EENS, ThoD>5, EII-
AEXEITAF— (SWIC) [E. EEICHFEEN
FikFEAVINE AR S

SWICIE, Ry b-¥0-h-hY (NZC) AD TS
O-F&HLIEHELTVS, 520ZRY-Y
AL FICLY., SWICIF2040FEFTICHEH
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HHFT © IEA: Achieving Net Zero Heavy Industry Sectors in G7 Members: https://iea.blob.core.windows.net/assets/c4d96342-f626-4aea-8dac-
df1d1e567135/AchievingNetZeroHeavylndustrySectorsinG7Members.pdf
Industrial Energy Transformation Fund (IETF) : https://www.gov.uk/government/collections/industrial-energy-transformation-fund

Industrial Decarbonization :

https://www.ukri.org/news/ukri-awards-171m-in-uk-decarbonisation-to-nine-projects/

https://www.ukri.org/what-we-offer/browse-our-areas-of-investment-and-support/industrial-decarbonisation/
Copyright (C) Nomura Research Institute, Ltd. All rights reserved.
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Creating a market
for near zero
emission
production

CEM IDDI

Developing near
zero emission
technologies

Net Zero Innovation
Portfolio

Circular Economy
Package policy
statement

Accelerating
material efficiency

BE

JU-IRNHFER, AHFBEFBLTRFETOIC
EWVEAYEROVI)-FOTHIBEEZZEIHL. 7
AVR-AVIY-PREDEILEOHBENLRIRRK R
L EHEE T B DS IAVN-(CKBERYVEMAT
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CCUS, NMATIRIF -, EEXRMRBEIRLYD
BEREFMCESZRHEL. RKXKF{COIA
HIR S 27—V EEZESOIHDI10HSETET
HEE (FE10EHRVE)

BEREYEHIRIBILHDATYTZREL R

BERE, BRZEAL. BROAUEMENS\E

I9-ICE5EEZMEBEVYM I DIZHDEF L
R CER T ARG/ AZHEILT 5. ERIH

o

EH

HBERI) -V EREREHBIEL%E
KR, 2022 F H£ (I FTICRAEND

2030 FFCIC—ENBEEARTEIBLHICIHBN
95,

+ Hydrogen 4 HansonJOY17 M3, 4077K
YEDEE£EB T, 2023FENB25FEDEICH)
HOEBAJEMRAELXTOIENTES
COEAMN L. EERER{LY)ERE (SOEC) ¥
AHLUOBREHAELT BT HEEME
VIBIZUAYNTIVMIH L UBRET
BIAMDKFEZRHEIZIEZBRIELTH
%o AV RFILERY FODIEXKICE
FEBEERATY L RZ R8N H 2,

20204, EE(L2035F X TICETEEYD
65%F YT AN T 2L VNN EEFESEL. EU
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Y7O0-F=RBLE

HFT © IEA: Achieving Net Zero Heavy Industry Sectors in G7 Members: https://iea.blob.core.windows.net/assets/c4d96342-f626-4aea-8dac-
df1d1e567135/AchievingNetZeroHeavylndustrySectorsinG7Members.pdf
CEM IDDI : https://www.cleanenergyministerial.org/initiatives-campaigns/industrial-deep-decarbonisation-initiative/

Net Zero Innovation Portfolio : https://www.newcivilengineer.com/latest/funding-boost-for-innovative-tech-using-nuclear-for-cement-production-18-11-2022/

Circular Economy Package policy statement : https://www.gov.uk/government/publications/circular-economy-package-policy-statement/circular-economy-package-
Copyright (C) Nomura Research Institute, Ltd. All rights reserved. N-{l 70
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+ HeidelbergCementDF %%t T %Hanson
UK®British Ribblesdale T3FDEAY )L

oy KA o A3 4 Jd. 2021 FE (KR E=F M EERLHEY
20005 RV FHEXY MEEGEBOEI5-(1IDT DETO—EEL L C. POy IR CO

Planning and - Py s
. BRIV EZ TO AL M ADOIEAR E LR e 5

developing UK hydrogen strategy g2 I A SN T B E BN EELEK?J L7z s . L
infrastructure o KYIEEHE320/KRYFOTOITI FO—ERT

HBIDFHERIE. EERMRUVERIZFO
—RELT ZEREIRA- IR Y- EEE
B$& (BEIS) OB ERMEERITS,

HHFT © IEA: Achieving Net Zero Heavy Industry Sectors in G7 Members: https://iea.blob.core.windows.net/assets/c4d96342-f626-4aea-8dac-

df1d1e567135/AchievingNetZeroHeavylndustrySectorsinG7Members.pdf
U.S.-UK Joint Statement : https://www.commerce.gov/sites/default/files/2022-03/UK232-Joint-Statement.pdf
UK hydrogen strategy : https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/1011283/UK-Hydrogen-Strategy_web.pdf

Copyright (C) Nomura Research Institute, Ltd. All rights reserved. N-{l 71
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IEAJL-LD-7 A BE Remark
Establishing COITMIE G R, RBYPUAVMEEDIRIY - ETSOMIREZEEL THEY, AV FIHOCO 2
plans and policy ~ EU Emissions Trading ~ SMNEEZORTRLEANDROSVNAE  HIHEFXEEIZRTEICEELSZ 50 RN
for long-term System (EU ETS) CEEREBIBRA) THHEEZEIRI 21y $H28H. UXAVMREEEOCO 2BFHECEE
CO2 reductions TAIEAHEIHIBAN_AL #52%,

: . weqm 2017TEDILESCKY, JV-VAHBENE
ﬁq;cteelrei;?tlng Circular Economy gajg@ligﬂé?gggxg@ﬁﬁ?ggfﬂfg PY-CAOFEICEFH [ IoNT, RIERIRE
oy Strategy (2017) Stom% Pl TS (CAM) AR BESHTIVU-ICIE, B3
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HHFT © IEA: Achieving Net Zero Heavy Industry Sectors in G7 Members: https://iea.blob.core.windows.net/assets/c4d96342-f626-4aea-8dac-

df1d1e567135/AchievingNetZeroHeavylndustrySectorsinG7Members.pdf

EU Emissions Trading System (EU ETS) : https://climate.ec.europa.eu/eu-action/eu-emissions-trading-system-eu-ets_en
Circular Economy Strategy (2017) : https://circulareconomy.europa.eu/platform/sites/default/files/strategy_-_towards_a_model_eng_completo.pdf

Copyright (C) Nomura Research Institute, Ltd. All rights reserved. N-{l 72
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HAF, CAVMEEZEDT Y- 1T LEIREL.

N aafas : AFWHAP 2 GTHTAIVTHDI UK
BEERTHNE - SEHE SEBBEVR  sweFr voRiivas-AERRELE,
Hydrogen Strategy RV I1VY . L TR ARINICEUKERERR(C

Planning and

developing p o : It .
infrastructure (2020) f;gt%%%@ﬁéggfﬁﬁ&%ﬁ%a% o MR JY- 12T LADELERERT. BHE
R PYAiE=g 2 HABEORRENEEHEDE T, ZAVRE
° AV7Y-FOEEDR K R ETOM R E
T3

HHAT @ IEA: Achieving Net Zero Heavy Industry Sectors in G7 Members: https://iea.blob.core.windows.net/assets/c4d96342-f626-4aea-8dac-

df1d1e567135/AchievingNetZeroHeavylndustrySectorsinG7Members.pdf

Hydrogen Strategy (2020) : https://www.mise.gov.it/images/stories/documenti/Strategia_-zio-le_ldrogeno_Linee_guida_prelimi-ri_nov20.pdf
https://www.h2bulletin.com/italgas-and-buzzi-unicem-to-study-decarbonisation-of-cement-industry/
https://www.smart-energy.com/renewable-energy/italgas-decarbonises-cement-production-with-power-to-gas-and-carbon-capture/

Copyright (C) Nomura Research Institute, Ltd. All rights reserved. N-{l 73
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o JIVADEAYFERL. CCUSOEER. ¥4
FEIVEZ, BRIKNY-$HFEROA L. K
_ JVIHERAY biBOHEILICKY . 20504 (C
Ei‘j’?;?é;?oflans cement sector S RBRRO-FVYTOFEIGEL, 1AV b3 (420154 L80%I4R %9583 Mt CO 2
[ e 51320304 £ 2050 (CA 1Mtk =L OO F eqHIAEBEEL W8, -
reductions Ny T * IIVABUFE. WONDITBIREERELT
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HHAT @ IEA: Achieving Net Zero Heavy Industry Sectors in G7 Members: https://iea.blob.core.windows.net/assets/c4d96342-f626-4aea-8dac-
df1d1e567135/AchievingNetZeroHeavylndustrySectorsinG7Members.pdf

Cement Sector Decarbonization Roadmap : https://www.economie.gouv.fr/files/files/directions_services/plan-de-relance/DP-20210519-publication-feuille-route-
decarbonation-filiere-Ciment.pdf?v=1621505820

m% : NRIﬁMO)EﬁEQ‘Cﬁ*ﬁLtEHEEkB@D—FV‘V?’&EL(?ﬁé Copyright (C) Nomura Research Institute, Ltd. All rights reserved. N'{l 74
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Remark

Tracking progress
and improving
data

Accessing low-Carbon
Transition initiative
(ACT)

ACTI3. AREMER RBECBITIZERBNAEN
EIESTWAhEXIEL. T %, E. BUE
MRE, RN RICACTL- TV J%(E
332t ERFHEERICARTTRIETEIOLE
BB 3¢ Thsb,

ACTEAY FN-FT, SHMmzaEME(L. 5851t d
BREEENRAETREDY SO-—F4E,

COFERCE. BEODEEEE (I5). B
ATTRE IR -BEO/FEEh-NFvT
Fv-ARL—ICCSOERREBEDEEFMNDE
B ARRFZBMAOFEOEERE., \OH
DERNZEIN TS,

RN EXAY MBS (7Y A) BEH@EAVN-¢LT
LT3,

EBEOT-AV YA

» World Benchmarking Alliance
Climate&Energy Benchmark[3ACT A %R
ZRFD4504 25 HIlL TW5, TNBDEFED
770-FHIVIBEDBERCA>TVENES
hhEHEisn3

tHFT @ IEA: Achieving Net Zero Heavy Industry Sectors in G7 Members: https://iea.blob.core.windows.net/assets/c4d96342-f626-4aea-8dac-
df1d1e567135/AchievingNetZeroHeavylndustrySectorsinG7Members.pdf

Accessing low-Carbon Transition initiative (ACT) :

https://actinitiative.org/

https://actinitiative.org/wp-content/uploads/pdf/act_cement_methodo_2.0.pdf
https://actinitiative.org/wp-content/uploads/pdf/act_cement_summary.pdf
https://www.cisl.cam.ac.uk/system/files/documents/lets-discuss-climate-case-study-act.pdf
https://climateinitiativesplatform.org/index.php/ACT_Assessing_Low-Carbon_Transition

Copyright (C) Nomura Research Institute, Ltd. All rights reserved. N'{l 75
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EU Emissions Trading &R EZOH TREERAMNMNEOS VA E B EBIIRTEICEELES A58
System (EU ETS) CEREEIREFER) CTHEEZHIRIZ1VtY H'H350. TXAVFELEZEEDCO 2BFHE(IC
- TAJEEABIHBANZIL TER52%,
Establishing plans _ _ . . . e \
and policy for IV ADSUREBFRO-FNYTTHEEFIE  » NMAVAREERER OV b IR -
long-term CO2 IRFREEE (SNBC) Tld. 2050F FTICH—NY Em L, CAYMEREECTOT AR K
reductions Industry T1-RINEERT AIHIC BADEERFIT RILTOVIIMEE, FEEARYICGHGEE L 8
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HHAT @ IEA: Achieving Net Zero Heavy Industry Sectors in G7 Members: https://iea.blob.core.windows.net/assets/c4d96342-f626-4aea-8dac-
df1d1e567135/AchievingNetZeroHeavylndustrySectorsinG7Members.pdf
EU Emissions Trading System (EU ETS) : https://climate.ec.europa.eu/eu-action/eu-emissions-trading-system-eu-ets_en
Industry decarbonization roadmap : https://www.economie.gouv.fr/files/files/directions_services/plan-de-relance/DP-20210519-publication-feuille-route-
decarbonation-filiere-Ciment.pdf?v=1621505820
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BBEEILCSHOTEEINS,
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IEATL-LD-7
Mobilizing finance  France 2030
and investment Investment
RE2020

Creating a market
for near zero
emission
production

Carbon contracts for
difference

mEEYBIEAS ([RE2020]) (. BEYO

REFEHEXKIBICEIR TR EEBERIELTNS,
« BYOIMITVAINICEIZIRTOHEEES
EEI3

« HEBYICHTZIRNTEBEDR LY EE
E0HBERGT S

s EFENHFEROSESHEIOE
RIET B
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BB EHERIC

Developing near
zero emission
technologies

The Investments for
the Future Program

IJIVADREREEROAIEEES5HE &R 6E
([CTBHIC. BETADEFHTEELKEICE
SEREIZLHICEICSHTERILEIN S,

HHAT @ IEA: Achieving Net Zero Heavy Industry Sectors in G7 Members: https://iea.blob.core.windows.net/assets/c4d96342-f626-4aea-8dac-

df1d1e567135/AchievingNetZeroHeavylndustrySectorsinG7Members.pdf
France 2030 Investment : https://www.gouvernement.fr/sites/default/files/document/document/2022/02/dossier_de_presse_-_france_2030_-

_decarbonation_de_lindustrie_-_04.02.2022.pdf

RE2020 : https://www.ecologie.gouv.fr/re2020-nouvelle-etape-vers-future-reglementation-environnementale-des-batiments-neufs-plus
Carbon contracts for difference : https://www.conseil-national-industrie.gouv.fr/files_cni/files/csf/mines-metallurgie/plan_siderurgie_france.pdf
The Investments for the Future Program : https://www.gouvernement.fr/le-programme-d-investissemepfsrdra¥eNiNomura Research Institute, Ltd. Al rights reserved. NI 77
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EeRHETIOITIH (Capture 2 Use)

S AT B RAYDTIYAIIN-EBNEEAY MEET

RAYEFBRFE - [URTTENE (BMWK) (3, 1B

g e Funding program = 3 o LS -
Mobilizing finance S HERERPEE-(I/M1OY MR TOREREERE TS . Hma. 8
and investment ﬁ\zc:srtl:;olmzatlon of Ot AREDERZEMNRAAFHEBOHBEER | ﬁﬁ?oﬁzg’??ﬁ?/zzgi a
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tHFT ¢ IEA: Achieving Net Zero Heavy Industry Sectors in G7 Members: https://iea.blob.core.windows.net/assets/c4d96342-f626-4aea-8dac-

df1d1e567135/AchievingNetZeroHeavylndustrySectorsinG7Members.pdf
Funding program ‘Decarbonization of Industry’ : https://www.klimaschutz-industrie.de/en/funding/

Copyright (C) Nomura Research Institute, Ltd. All rights reserved. N-{l 78
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o VIVAIIEVTETERETHERIZFYFIDCO 5B, TERETERINS100%DME L VXY MEZEICHTZ7IVATIEVTHEMD
[RERERAMEEITFIZE2BRELTNS,
- BEHEOEBENLHLRE. £ROCO HEHEZ10%H RT3 L ICIHE TS

J7O0Y1JMER

Capture2Use — New process for CO,
capture in cement production

Project name

Infrastructure

type
Funding 14,964,565.29 euros

Demonstration Plant

S LB tede e Lengfurt (Bavaria) supported

procurement by The Federal Ministry of Economics

Project Started 2022-2024

Status Ongoing

Ownership HeidelbergCement AG, Linde GmbH

IRER:

. PRIV, REROME 4 DRES (CO 258) BRI YT RRIEATELETOLATHS, ATV BREMBIZIELLHT, K
IENEH AR A D BORHEENEE9, SHRMICHBELTURELEY, B4 CERALEYTBIERTES,

. UAYRIUYH-FNIDBOBERS AL, PIYATTN-CBEN. HBE-BHEIND, PIYATFEYITH. BRERLAY. W7 EESH
ARNBCO EZRETS,

AR : https://www.klimaschutz-industrie.de/foerderung/projekte/capture2use/A~ &R [] Copyright (C) Nomura Research Institute, Ltd. All rights reserved. MI 79
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Creating a market
for near zero
emission
production

CEM IDDI

FAYEBAT. EAV b EEROEENCCSPA
¥V71-INBEDERFZRMHANOBITICES
IR I 20%ZIE I 5F kL L TContracts for
difference (CfDs) &%,
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- HAfE:204

o [W&:O-FU-FILY (EAVH)

Competence Centre
on Climate Change
Mitigation in Energy-
Intensive Industries
(KEI)

Developing near
zero emission
technologies

TR -ENREZEICBIZTIEZTENEMIC
B9 38tV 9— (KEI) (. FAYOIRIF-
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FRESFETOIILL [EE0RRFE]
E&FAETOIIIMI [Capture 2 Use] THY,
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HHFT @ IEA: Achieving Net Zero Heavy Industry Sectors in G7 Members: https://iea.blob.core.windows.net/assets/c4d96342-f626-4aea-8dac-

df1d1e567135/AchievingNetZeroHeavylndustrySectorsinG7Members.pdf
CfDs : https://www.reuters.com/business/sustai-ble-business/exclusive-german-government-proposes-green-funding-tool-help-industry-cut-co2-2021-04-30/

KEI : https://www.klimaschutz-industrie.de/en/

Copyright (C) Nomura Research Institute, Ltd. All rights reserved. N-{l 80
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Germany is a member committing as Level 4, have already pledged to adopt
green procurement principles (towards 2030) to be launched by mid-2022

IEATL-LT-7
3ELAICTRE T IR BIIEADEHE
IDDIS, RRFMOTRE(, B ONLBARHEL LT IDDIEFAYICLITZERL TS,
R URMEPIOBEERORE, EXFRRR - A MERLEANERERES 5100
ol @ CEM IDDI EELOREERAMLIONORBORRMC  BBT—Y. HREMATEZL109 5,
. BRUMA TWS, FIYRLANALLTIIVPLT  « EBLHHEAMELEAY MIRICEITSER
W hBEE T % OFEFEHETT B,
» BBCERBOEETOVAENYFI-ID
RANTT)TAAEHETS 5o

HHAT @ IEA: Achieving Net Zero Heavy Industry Sectors in G7 Members: https://iea.blob.core.windows.net/assets/c4d96342-f626-4aea-8dac-
df1d1e567135/AchievingNetZeroHeavylndustrySectorsinG7Members.pdf
CEM IDDI : https://www.cleanenergyministerial.org/initiatives-campaigns/industrial-deep-decarbonisation-initiative/
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Establishing plans
and policy for
long-term CO2
reductions

EU Emissions Trading
System (EU ETS)

German climate
protection policy

COIC x5, REBEPUAVFMEDIXRIV
F-EWREZODPTREEARNDEOS
Ak (CFREGBERL) THEHEZHIRT 51
I ITATEEAHETHIZBAN-— AL
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FEDRENRNAHR BZEL1990F LE T-
65%(C51Z E(Fbnd, BEHICE. IRILF-. T
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ETSOMIRIEZEEH L THY., AV FIIHDCO,
HHEABEEBIZATICEEAXSZ 3Tl
HB1H. TAVIEIEZEZEDCO BFHEICE
%525,

o FAYEXYMBES (VDZ) BEXAV I LU
RHJ#EL (Decarconising Cement and
Concrete: A CO2 Roadmap for the
German cement industry) Z&ZXL.
2050F X CICHIR BEZRybOELE, L
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BEE%2045F 5L,

o 24Xk Za-bI Y FVAICEY, 2030
FFTICH 27% O COHLRNRAFNS,
19904F tb45%f,

tHFT @ IEA: Achieving Net Zero Heavy Industry Sectors in G7 Members: https://iea.blob.core.windows.net/assets/c4d96342-f626-4aea-8dac-
df1d1e567135/AchievingNetZeroHeavylndustrySectorsinG7Members.pdf
EU Emissions Trading System (EU ETS) : https://climate.ec.europa.eu/eu-action/eu-emissions-trading-system-eu-ets_en

German climate protection policy : https://www.bmwk.de/Redaktion/DE/Artikel/Industrie/klimaschutz-deutsche-klimaschutzpolitik.html
Decarconising Cement and Concrete: A CO2 Roadmap for the German cement industry : https://www.vdz-
online.de/fileadmin/wissensportal/publikationen/zementindustrie/Executive_Summary_VDZ_Study_Decarbonising_Cement_and_Concrete_2020.pdf
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German sustainable
finance strategy

Mobilizing finance

and investment
Green and Sustainable
Finance Cluster
Germany (GSFCG)

FYBAE VAVER, ETEDEE.
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Example project

» The Net Zero Banking Alliance Germany -
« TCFD Think Tank

« Financial Big Data Cluster (FBDC)

HHFT @ IEA: Achieving Net Zero Heavy Industry Sectors in G7 Members: https://iea.blob.core.windows.net/assets/c4d96342-f626-4aea-8dac-

df1d1e567135/AchievingNetZeroHeavylndustrySectorsinG7Members.pdf
German sustainable finance strategy : https://www.bmwk.de/Redaktion/DE/Publikationen/Wirtschaft/2021-05-18-deutsche-sustai-ble-finance-strategie.html
Green and Sustainable Finance Cluster Germany (GSFCG) : https://gsfc-germany.com/en/
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Energy Efficiency
Strategy 2050

Managing existing
assets and near-
term investment

KfW Promotional
Product offer for
financing energy
efficiency in the

German industry
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F)HBWTBEEER T BHICHELER
BI04 BIEBEEIRRL.

o IXIF-F2050(ICATE=TOCANE DS
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4O0FV1-)/T0E-Y3avO Ry 5EE:
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. ;ﬁz—)lxzﬁiﬁj BEEIRILT-NB0T0TA
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IRINF-EEBYIrITT

o EVI-WATIRINF-BEOVATLETOTA
DEE1k

o MYBAFE. EAVPEETIRINF-EHE

o 2022F(ClF. RIRICEBELWHIAEEDH T

- HARS:20194E18 ~20204E5 7 (#fe)
- HEWERFMYORRELE
. FER73F/YDCOHIR

EEDILHDIER R - EIRIF—HiiTale
EIBIH. ERBRKFTOT ILERILT B,
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- FEE£:5E8000/51-0
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tHFT @ IEA: Achieving Net Zero Heavy Industry Sectors in G7 Members: https://iea.blob.core.windows.net/assets/c4d96342-f626-4aea-8dac-
df1d1e567135/AchievingNetZeroHeavylndustrySectorsinG7Members.pdf
Energy Efficiency Strategy 2050 : https://www.bmwk.de/Redaktion/DE/Publikationen/Energie/energieeffiezienzstrategie-2050.pdf?__blob=publicationFile&v=12

KfW Promotional Product offer for financing energy efficiency in the German industry : https://energie-fr-de.eu/fr/manifestations/lecteur/conference-sur-lefficacite-
energetique-dans-lindustrie-en-france-et-en-allemagne.html?file=files/ofaenr/02-conferences/2020/200929_Energieeffizienz_Industrie/Presentations/05_Betti-

_Dorendorf_KfW_DFBEW_OFATE.pdf
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WENBRRZCOEHOIANHEEHOHEY « IRNF-EPREZICBIIAREEISE
U1—3VEREFEITZEVDIYVIVBEELZER EH50F LU EERE (TAV MEED)

Developing near ~ MINZIM FHILEBMELE A-ARITEA-ARSYT  « EBEHEGTOTRL 8 (FFE{LAIEEE) AR

ero emission N [FE TEE I ZNet-Zero Industries HaBEHsd

technologies Missionl_{i 5Core Coalition Mission « EBFHEFRMOZHEHRELZ15%L LHI
Innovation (MI) DXV N\-¢ LT{TENT % Yo R

Federal Agency For 4 -15005 1-00E TH - BHEERNA /-3
Disruptive Innovation ~ Y&EIHIZTOIITFOIZHDAN-AL ES% -
(SPRIND) TR

HHAT @ IEA: Achieving Net Zero Heavy Industry Sectors in G7 Members: https://iea.blob.core.windows.net/assets/c4d96342-f626-4aea-8dac-

df1d1e567135/AchievingNetZeroHeavylndustrySectorsinG7Members.pdf

MI NZIM : http://mission-innovation.net/2021/11/09/23-governments-announce-new-missions-to-accelerate-innovation-in-clean-energy-technologies-that-can-
decarbonize-sectors-responsible-for-50-of-global-emissions/

SPRIND : https://www.sprind.org/en/
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Accelerating Circular Economy OB H. INICE. BUA. EE. BlENB0E = St i B 17 1L 2 >
material efficiency  Roadmap BAREECAVIVT-V3avaR#HIsEEE BAXG0%DmENRAAHIBEEM TEHL

WA TWNB,
o Uh-hFAt—avicsy, v—F17-11/
SRR A MO TEAY FEZEICGAT

HELITBOHEEENEINTNS,

BIENTES,
s FHLWEBOUXY FOMREREBEMF

DERICERZ D T, TAYMEBFIDSUE(
Enhancing FAYDAZT -3V BB KREL. 20214 (/1 I EE R ROREREY-FHIGEERT
international UIBEDEEZERLAI TES([CHEET 2126 %
cooperationand  Joint key-issues paper  [C. G 7¢G 200 BAREICLZEEREIFT o FROICE. EXVMGBEIOERZENRNA
creating a level DHOEBF -1 V1-HEFRELE BEHELN-RYIVNTUVEOBIELETED
playing field ILHDOBERATHR—SNICERERZICTEH
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HHAT @ IEA: Achieving Net Zero Heavy Industry Sectors in G7 Members: https://iea.blob.core.windows.net/assets/c4d96342-f626-4aea-8dac-
df1d1e567135/AchievingNetZeroHeavylndustrySectorsinG7Members.pdf

Circular Economy Roadmap : https://www.circular-economy-initiative.de/circular-economy-in-
germany#:~:text=The%20Circular%20Economy%20Roadmap%20for%20Germany%20is%20a%?20scientifically%20based,from%20politics%2C%20ind ustry%20and%20s
cience.

Joint key-issues paper : https://www.bundesfi-nzministerium.de/Content/EN/Pressemitteilungen/2021/20210825-german-government-wants-to-establish-an-
international-climate-club.html

Copyright (C) Nomura Research Institute, Ltd. All rights reserved. N-{l 86



2. FEAB (2) QIEAEBES PN
2%
IEATL-LT7-7 HE& A BE Remark

\ : 3 « O-FYYTE, REIICEAY FEEICEIS
i, s IROIEDD Ry BEMIET I RN BT C

HBEIRNTND, k=DHEHZRIRL. K

NS
S SRS RHAHADE B CHARLENESE
e national Hydrogen ESBIENTES (CCU)
Dlanm ’ Strategy COERE(E, VB FOFILENVI-FI-VE ;i\‘é‘%@ﬁu °
anning an Al L. BBRULAVTOIRIY-BEERH %R 2 o Ea T A =
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W3,

HHAT @ IEA: Achieving Net Zero Heavy Industry Sectors in G7 Members: https://iea.blob.core.windows.net/assets/c4d96342-f626-4aea-8dac-
df1d1e567135/AchievingNetZeroHeavylndustrySectorsinG7Members.pdf

The national Hydrogen Strategy : https://www.bmwk.de/Redaktion/EN/Publikationen/Energie/the-national-hydrogen-strategy.pdf?__blob=publicationFile&v=6
https://fuelcellsworks.com/news/cemex-successfully-deploys-hydrogen-based-ground-breaking-technology/

Renewable Energy Sources Act : https://www.bmwk.de/Redaktion/DE/Downloads/G/gesetzentwurf-aenderung-erneuerbare-energien-gesetzes-und-weiterer-

energierechtlicher-vorschriften.pdf?__blob=publicationFile&v=4

Copyright (C) Nomura Research Institute, Ltd. All rights reserved. N'{l 87



2. FENE (2) QEAEBRE
EUIR, JV-VEFEIRES B DIRBE L HIEE ISR FICHAAATIS

EH (SORR)

IEATL-LD-7

EU Emissions Trading
System (EU ETS)

o EAVPEELHETZRE - IR F-EHBREZEICEL

T CO2[E5R. RBERANMEDSWAET
HEHEB%HIRI 31Vt T147 (BLEEIBORE) %
EAHIHIBANZAL

ETSOMIZIEZESH L THY, X
YEIHBOCO 2HEHEEB DR
ECEEXSZ5H8EENHS
=6, TAVFRIEZEEDCO 2
BFHECEEE5X5,

Establishing plans and
policy for long-term
CO2 reductions

European Research Area
(ERA) industrial
technology roadmap for
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AT © https://iea.blob.core.windows.net/assets/c4d96342-f626-4aea-8dac-df1d1e567135/AchievingNetZeroHeavylndustrySectorsinG7Members.pdf
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2022

AT : https://iea.blob.core.windows.net/assets/c4d96342-{626-4aea-8dac-df1d1e567135/AchievingNetZeroHeavylndustrySectorsinG7Members.pdf
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HAF ¢ https:

iea.blob.core.windows.net/assets/c4d96342-f626-4aea-8dac-df1d1e567135/AchievingNetZeroHeavylndustrySectorsinG7Members.pdf
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AT © https://iea.blob.core.windows.net/assets/c4d96342-f626-4aea-8dac-df1d1e567135/AchievingNetZeroHeavylndustrySectorsinG7Members.pdf
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P ¢ https://iea.blob.core.windows.net/assets/c4d96342-f626-4aea-8dac-df1d1e567135/AchievingNetZeroHeavylndustrySectorsinG7Members.pdf
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]

IEA7L-L7-2 EH (SORIRK)

e e EU[S2030F X TICEUARICH &
» EUKSRERRS(L, 2050 TICRURAPMIEZEMRIBL ()0 cwnmEs Al aEkE

VOBRMEESDLENEBEED—ERE LT, 2020F7 B REELEN T2

hydrogen strategy BIEAFREINT, OEREE. EVICHETEKREMOE Speal = iy
BERET BIEBNEL THY, KROLE, 0B, el FIBRINLER |
MEOBATEERLL TS, H£ETZILEBELTVS,

o JUBRASNERRMNOIRNF-THIBEIYIO0EEELX
EIEEHOMRMNES (EU) CLBESIRHTOI I L, 2021-2027FEDEARIICH TS

Planning and The Connecting Europe 20145 (CRMENT, COTOVILBRIMEZEERICES  CEFIRINA-TOJILDHKF
developing Facility (CEF) Energy TEEINTEY, BRQHESFNLREZELELTUR  EES58EI-0THS,
Infrastructure #tEns,

o ERMEBBTIRINF-AYIICEBIBHIRITAY, CDIR
Hld. Z2THEHRAENMOBEENOHZIRINF-HE 2020128158, RMESE

EN-E regulation for TERIZEEBMNELT EURDIRIY-MYIZ0 REIRINF-OTHORRME

energy infrastructure FAFRICBEI NI VERHLTVS, JhiEZ. BH.  BIRYEI-J(CEITBEUFRA
HA. Bl ZBILRROGEELITBOSFCHIZ1 OBERZFRLE
VIIDREFEENRELTVS,

AT https://iea.blob.core.windows.net/assets/c4d96342-f626-4aea-8dac-df1d1e567135/AchievingNetZeroHeavylndustrySectorsinG7Members.pdf
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RE(EERMES (EV) ERIROETSHIEZIZEBLOD,. BEDOKEEIZITFIICLEHR

RFRZEIET

IEATL-LT-7

14t 5 years plan for industrial
green development and ETS
expansion

Establishing plans and policy for
long-term CO2 reductions

PEOERSHNEETEICL, E

HEES|VAT L (ETS) OF A
REERFIHEKIZIENEE
ntwa, FEEI TICEAER
P97 & —BRDHBIF PO EEZEICETS
AREBELTEY., EEIBPIICHIL
KIB:HETHD. 2DEHIE.
TENRREHEZHIRT 7
HOEENI VY T1I%RE
FBEICEHT. EDHEEE
9ETHhH%,

R, XAV, BHLEREE
BEEXTOAIRBEMOMES

a6

FEOFE14R5NESTEIR. Fi
AR FEFEZREL. kFHHE
LRI A EAOBEREISYE
AV bR TEY., FFICEZERRFIIC

Developing near
zero emission
technologies

National Technologies R&D
program

- EROICEZLEZNBFOH

RARZXIEISPEBIFOE
BRAZYTTT), ZOTOT I
(3. FEORZEMADEBLL.,
FAEOEAEN HENEEERE
HEIBIEEBRIELTNS,

ERNICEELEFESNTFOHAER

HREEZEIZTPEBFROEEL
AZI7F7, COT0TILE. v E
ORZHEM H%EE{L. REOR
B R ELRETE LR
BHELTW3,

HAR https://iea.blob.core.windows.net/assets/c4d96342-f626-4aea-8dac-df1d1e567135/AchievingNetZeroHeavylndustrySectorsinG7Members.pdf
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]
IEATL-LT-7

EH (S0HRIK)

Managing existing
assets and

near-term Investment
Managing existing
assets and

near-term Investment

China Top
100/1000/10000
Enterprise Program

FEICHIZSEBLEDRRLEEL(RETEHD
FEBFICLZIZV7FT, Z0T07 74 1/R-Y3
V. Bl RIERE AN EEREOSTIFTE LT
TENEBE ETTLEEBTEL. RETEEOTHS,

COTOIILEEERGHHE
BINTEY., FEOZLDE
XD REBNICEELTNS,
FEREORELZ(REL.,
RHBICHI2RELENE
S HEHERIBZLHOEER
FEREEZOGNTVS,

Capacity replacement
measures to restrict the
addition BFBOF and
encourage scrap-EAF
development

FEE. SFEEUEERIF (BF-BOF) &iHaeH0E
MEHIREL. A7 TR-ADESZ T -J)F (EAF) £5H
BEDDBRERI —EDRE N EELERLTE,

BERDER. PETIIEAFE
FMADBITHRAL (LEH. T
FIEAFEEDEI AN B ZEIC
EILTW3, LHL. &REL
TBF-BOF&SN EE D kR
EEDKEPELHH TS,

AT https://iea.blob.core.windows.net/assets/c4d96342-f626-4aea-8dac-df1d1e567135/AchievingNetZeroHeavylndustrySectorsinG7Members.pdf
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5%
IEATL-LT-7 EH (S0HRIK)
« REE 7Y-VIRNF -1/ -3V (BT 2R
China Mission ADEHOIO-N)V-TIYRITA-LTHBIYY3V 1) 4 S
Developing near Innovation N=93VAZITTAT LML TN, COAZVTT47 ;%D*b‘i_g)%sfgg';\g_éa
zero emission Net Zero International O—RELT, REERY M P0- I3V Y3V0ZERET y/\o)&gaﬁﬁjévtiw
technologies Cooperation and EI27V-VIRNF-EMOEFALBREEZMERTEIE HLTNE ArEsEeEet
Innovation Mission B LRy M- YOEBER -1/ R-23Y 2993y
[CZHL TS,
FLWBER T, PEIEHR
14th Five-Year MOEEIERATE55KIA
Circular economy « FEOFE14RSHESTE (2021-2025) Tl BEEE  PYINIZILARIIVTEED—
Acceleratin development plan; RKEODHEEICERZBEVNTHEY. BEVORIBEEMD OSBRI IVIOBMAEET
material ef'f?cienc removal of import BHAOBIMNREYATNTVNS, COFBEO—RELT. ALk, COBERZER. FE
y ban on scrap metal FEBVVMIINVROEEIFERTEZ—OEEAY  (CETYT1IIMEIOGEE
to promote recycled VT DEAERELT, BYL. JYFHATRER R A D
production HEZ(RET 2DI1&ILOEH
fFen T3,

AT https://iea.blob.core.windows.net/assets/c4d96342-f626-4aea-8dac-df1d1e567135/AchievingNetZeroHeavylndustrySectorsinG7Members.pdf
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IEATL-L7-7 AV REEICBIZZEL EH (SOJRIR)

« KRIRNF-EXOREER
EL. PEIDERFRANOE
TEMERSEBIEEBHIELT,
2020F 11 B [CRFRSNTZ, K
ROEE, il HEICETS

COEHETE, BERELRREE
BRERRALET)-VKRROEER

Planning and developing Medium and long-term plan for

infrastructure the development of hydrogen BEELELTNG, I k& 20725fﬁ32‘(“Lﬂ5Fa?10~2075 (TS
IR WEOPE IR, A SCEERRELTNG
REBPEIEY I I0EED
M\g'ﬁﬁﬁﬁﬁbfb\%o
HFAf https://iea.blob.core.windows.net/assets/c4d96342-f626-4aea-8dac-df1d1e567135/AchievingNetZeroHeavylndustrySectorsinG7Members.pdf

Copyright (C) Nomura Research Institute, Ltd. All rights reserved. ml 102



2. BENE (2) QBESOEN
DOEICLBEEMHENTTHONTEYREDCCUSEERIERDERSN TS

Project information

Project name Nation Carbon Capture Center

Infrastructure
type

Funding DOE 348mil $ non-DOE 94.6mil$

Testing Facility

wwuhgeegle.com/maps

el idifqitelaf=ile B8 DOE/NETL research partner manage by
procurement southern company

Project Started 2014

Status Ongoing ey .-;"?n
Gasificat-iroﬁ &‘ l:;re-Combustion : e s s - sy
OwnerShip DOE e CO, Capture Facilities Post-Combustion Carbon Capture Center pu

Key factor:

» Centralized testing facilities for CCUS technology

* Converted from old gas and coal power generator, so its
could test both technology at the same time

AT https://www.nationalcarboncapturecenter.com/
Copyright (C) Nomura Research Institute, Ltd. All rights reserved. m‘ 103
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DOEDE &N B ENT=Cemex VictorvillelZE L\ TCarbon Captureii i E AN TTH
ntwa,

Project information

Cemex Victorville next generation carbon
capture system

Project name

Infrastructure
type

Funding DOE 5mil $

Research Facility

(LN {iaefhs B DOE Oakridge national laboratory, Cemex,
procurement RTI

Project Started 2021

Status Ongoing

Key factor:

Ownership Cemex

 front-end engineering design (FEED
* integration of a 670,000 tonne-CO2 per year commercial-
scale carbon capture system into the manufacturing process

HAT © https://www.cemex.com/-/cemex-awarded-grant-from-u-s-department-of-energy-to-develop-pioneering-carbon-capture-technology
Copyright (C) Nomura Research Institute, Ltd. All rights reserved. NU 104
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DOEQE &N ENT=Lehigh HansonMMitchell plantlcWTCCUSOEA B TTHhN

Ws

Project information

Project name

Infrastructure
type

Funding

Construction and
procurement

Project Started

Status

Ownership

Lehigh Mitchell cement plant modernization
with CCUS technology

Plant modernization

DOE 4.8mil$

Mammoet, Trimetric, Sargent & Lundy,
KHD, Mitsubishi

2022

Ongoing

Lehigh(now Heidelberg)

Key factor:

* Using Mitsubishi Anime process
* Process modernization cost subsidize by DOE, while the
whole plant cost 600m$

HAT ¢ https://www.cemnet.com/News/story/173377/lehigh-hanson-awarded-us-3-7m-for-mitchell-carbon-capture-project.html

Copyright (C) Nomura Research Institute, Ltd. All rights reserved. NU 105
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DOE. Heidelberg. lllinois State Geological Survey at the University of
lllinois(ISGS) B &N L EN =Heidelberg , Mitchell plantl6 WL\ TCODEFEICELT=
T HEREMTONTNS

Project information

Subsurface geology for suitability of carbon
dioxide storage

Project name

Infrastructure

Plant modernization
type
DOE 8.9mil $ Heidelberg 1.5mil$ ISGS

Funding 0.6mils

Construction and

R University of lllinois

Project Started 2023

Status Ongoin T
geing Key factor: to study the subsurface geology for suitability for
Ownership Heidelberg the storage of CO2
AT © https://www.cemnet.com/News/story/174297 /mitchell-cement-plant-receives-us-8-9m-for-carbon-storage-project.html
Copyright (C)  Nomura Research Institute, Ltd. All rights reserved. m‘ 106
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EU Innovative FundD & &#LH %323 7=Holcim, Lagerdorf, Germany C2B projectT
ITFRCKRERUNT BEITECEEREI TSV THS

Project information
J = mr:wr Olenline o“ HOLCIM
COAbscheidung - CPU
I Lfzeregeaniage

Project name Carbon2Business project

Infrastructure Oxy-fuel + carbon capture; carbon use for
type methanol production

EU Innovative Fund 109mil EUR, Holcim
490mil EUR

Funding

Construction and

Holcim
procurement

Project Started 2023

Status Ongoing

Key factor: integrated Oxy-fuel cement plant with downstream
Ownership Holcim CCUsS that not only capture but also utilizes Carbon in down
stream industry

HFF : https://www.holcim.com/media/media-releases/eu-innovation-fund MI
https://climate.ec.europa.eu/system/files/2022-12/if_pf_2022_c2b_en.pdf Copyright (C)  Nomura Research Institute, Ltd. Al rights reserved. 107
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EU Innovative FundD & &HLH %52 (7 7=Heidelberg®ANRAVI SV FTIIEAY R TiGH
LbEEHEINBR R EEUREN, BBOATYIATIFEEICEIXINS

Project information

Project name ANRAV-CCUS

Infrastructure
type

Funding EU Innovative Fund 189mil EUR

w
=]
(]}
o
7
>
=
[~
=z
=
wn
4]
o
T
E
=4

Oxy-fuel + CCS

Construction and

Heidelberg Materials,
procurement

Project Started 2023

Status Ongoing

Devnya Cement JSC, Petroceltic Bulgaria Key factor: store CO2 in the depleted oilfield in Black Sea

EOOD(subsidiary of Heidelberg Materials,)

Ownership

HFT : https://www.heidelbergmaterials.com/en/pr-12-07-2022
https://climate.ec.europa.eu/system/files/2022-12/if_pf 2022_anrav_en.pdf

Copyright (C) Nomura Research Institute, Ltd. All rights reserved. NU 108
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EU Innovative Fundh*'5 & &H#H SN =HolcimDGO4ECOPLANET(dCarbon Capture
70Y17k, CCSHOBANITONTVS

Project information

Project name

Infrastructure
type

Funding

Construction and
procurement

Project Started

Ownership

KUJAWY

GOo4ECOPLANET project, Carbon

Capture and Storage project in

Kujawy Cement Plant in Poland

Cryocap carbon capture technology + CCS

EU Innovative Fund 228mil EUR Lafarge
4,600mil EUR

Lafarge Cement S.A

2022

Ongoing

Lafarge Cement S.A

HFT ¢ https://www.holcim.com/media/media-releases/eu-innovation-fund

https://climate.ec.europa.eu/system/files/2022-12/if_pf 2022_go4_en_0.pdf

Key factor: fully decarbonize cement production at the Lafarge (Holcim
Group member) plant in Kujawy (Poland)

Copyright (C) Nomura Research Institute, Ltd. All rights reserved. NU 109
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EU Innovative FundDE&E &ML EN3CalcCTOI 1Y MIEUR, N1 T34 VEHX., &
k. X, AT7Va7EFRBECONYI-FI-Y2F2hIN-T3

Project information

CalCC - First industrial-scale carbon capture
for lime production integrated with

Project name transport of CO2 to coastal hub and
shipping to geological storage

in the North Sea

Infrastructure

type Cryocap carbon capture technology + CCS

EU Innovative Fund 125mil EUR Air Liquide
France Industrie 2,800 EUR

Funding

Construction and
procurement

Air Liquide France Industrie

Project Started 2023

. Key factor: capturing and permanently storing CO2 emitted during
Status Ongoing lime production at Lhoist Group's Réty site in France

Ownership Air Liquide France Industrie

This project cover the full CO2 value chain: capture, pipeline transport,
liquefaction, shipping, and offshore geological storage

HFRF ¢ https://climate.ec.europa.eu/system/files/2022-12/if_pf_2022_calcc_en.pdf
Copyright (C) Nomura Research Institute, Ltd. All rights reserved. NU 110
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EU Innovative FundDE £ B ENT=K6 70V 17 MIE RO+ )Y LIBR(ER R
ZEUNEHROHEAEDEZERITS

Project information

Project name K6

Carbon capture and storage and Carbon
capture and utilization (CO2 incorporated in
concrete)

Infrastructure
type

EU Innovative Fund 153mil EURO

Construction and

procurement EQIOM (FR)

Project Started 2022

emgeling Key factor: The K6 Program aims to produce the first carbon neutral

AIR LIQUIDE (FR), AIR LIQUIDE GLOBAL cement in Europe
E&C SOLUTIONS FRANCE (FR)

Ownership

The project will deploy a first-of-a-kind industrial-scale combination
of an airtight kiln and cryogenic carbon capture technology

HPAT © https://climate.ec.europa.eu/system/files/2022-07/if_pf_2022_k6_en.pdf
Copyright (C) Nomura Research Institute, Ltd. All rights reserved. NU 111
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KREHIHBEEFIA-ITLEHHUTILSE LIFT=First Movers Coalition(30-I3IvYayEMOH
BRI, IRREFNOBRE L ERREICENZEELRRINEZRET,

B 2021 R ICRfESN 26 B EESELT B NHHNESRE (COP26) ICEVL\T, XEBUFMHRRFIA-SLEHB AL GIE EIFREA1ZY
77417 hFirst Movers Coalition (FMC)

B EEMRAX (GHG) HEHEEREVOOERICHEREERMERTEN2030FELTICHBATEIEENTRITRIECLY, RRBOTISZRAIE. Btk
ZRMORAREEREEZBET,

£75-0I1Zy AV MKR

TIVIZD L

S,
=

f

St
et

NAIILTpeS

AV /I IY-H

"Ik FRBRE
(Carbon Dioxide
Removal

BRIMDEABZE, 2030FXTICFERMFAEEDIL10% U LEZPOGEVEFHENHKIMEBA T2

TIVIZOLADEALRZER, 2030F X CICEMFAEENIB10% U LZCO20BEHZIHILIERE R ETLNETIVIZULE
BATSRIL

TEERME. 2030 FE X TISE B XDV HLEES % E VDIV VIV BRI TES L
EYIMMAT A ©41(3. 2030FEXTICEEREMD10% L L%, ZLT2040FEIC(E100%%, ZEPOIIvYavkkliaE AL
TEIXITBIL

E B IUMERRERH (L, 2030FXTIC, EROITY MEAKIBED D LEE5%E, [REKDITY MARIE LLBRL TS
YAIINTOGHGHH E%85% WA EEIRUISAFICEE R 2, FLBPON-NVHEHZ(RET 2RI EERTEIE

bSyIEXICIIY hUIERZE R, 2030F X TICEOIIYYaVv0EmEHIET100%.. KEET30% L RDLIBAXLITEH
ER:1ee

BER.IVIZTYUYY : 2030FEXTICEBATRIEAY NIV IV-FD5521KEE10%E=2T7E0EAY M /AVIY-RZTSE (30
fAI%3SCMER]) | BIC2035F X TICIEAARN-ADSCMERRL,

RENE-TAOYN=-TENAT Y= 2030FFTICEEIZTOIIIMIBVWTHRETZ AV NIV IU-FDS5E52HLEE
10%Z2=7E0EAY AV IU-FTHBILEREE, IEETS NALRESCMER]) | BIC2035F L TIC{EAN-ADSCMERR
<o

BRADEZEBFHEIRES I (CIIZ T, 2030FRE TICERMSN S5 A BE THL AR AT BER IERRD —BRAL K RBR B D2 DK%
TIRI B,

AT httpSI//WWW-WefOFU m.org/first—movers—coalition/sectors Copyright (C) Nomura Research Institute, Ltd. All rights reserved. N“ 112
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FMCOEAY MO -NEEBED IV MY FERBAEH

B 2022F2 AR R COSEEFERKIT721t,

B 2TORZEBFMCIEEINT 3 LCLYRATIREANAREICE>TVBRYICEVT2030FEXTIC (—BREHKICHIADY) BATIILEENT S, 22
NoOFRMETVITLAIAMFEETEIENH D, FMCIEEZENEAIIY XY MEER T 2R IC8R A BB ANZXLZRE, XET D,

AV RIS -ADQIIY XY MR

Consolidated Contractors e /AR At

Group SA.L =
ETEX BEREM B
General Motors KE/BE=E

TN /HRERROBERTGEIR

Drsted V¥-RET ¥ LENFKBIOEN

: 1V N/FEZE - AT1AAR-A ZEM
RMZ Corporation t?é@;&ﬁﬁ%%i‘i S
Vattenfall AVI-TY/EBIXIF-S1t

fiE% : SCM : Supplementary Cementitious Materials %359
HFr ¢ https://www.weforum.org/first-movers-coalition/members

2030 FFTICEATEZEAY N AVIV-bDIEL1EE10%EZT7EOTAY
b/AVU-KI93 GOAEZSCMETR]) | BIC2035F X TITILBN-AD
SCMZR<,

NyTYTA=)VIE, 2030FFTIC, TOVIT R CHRESNZZAY /Y IYU-F
DHELEE10%NNFECORFOEAY /Y IY-FTHBIEERIET B,

https://www3.weforum.org/docs/WEF_FMC_Cement_Concrete_Commitment.pdf Copyright (C) Nomura Research Institute, Ltd. All rights reserved. N-{l 113
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FEORAEEBZRABELLHER. BHEBOEFEASWVWIRREIHEEODRINOREITR
EtE D7 #ERROEMETEAY FERICEWTEN-NY Z1-FSIVEEELTWS

BUAVNEZEICBIIZN-NY_1-FIES
® FAEWNRBEIITIFIVAZBRERANEERODH-RY Z1- M ORREEEEHE R TEAY MEECHITE -y 21—k
INVEEEEH. (—EBOEFEAYIRUIVIVU-FEZE)
o t%(;/klgbjyﬁU—HC%ﬂSbTC%ﬁ%E%ELTBU\ ZOHTH-RYZ1-bINICRBTEEENLGT I3V T E R LT
WHIR T,
B A-mYZ1-bIICEEBET I3y TS5y
o ZEILEBELTIVIALLRDER. RBEREOBEAZETOTABFOHEHEIBREBETREIRIF-OLLRENEIR
Wr—BkOFEHEIBRZRRH LTS,
® H-iNYZ1-hI)VICAIHIRIEOARESS (40— 60%F2E) ZCCUSOIXMBFKICEIENFLALTH S,
B ITHEEADIRE
® E[E, CCUSZETHEMARNDKRE R E LB ETETITONTVSIRIL,
BERBZTAVIHHZORH
® IDDI (industrial deep decarbonisation initiative) AMIIYFAYMEEFTEITOCWBENERGFE, 5 O-7Y0T
2YYVAVEAY I HIBOLANRHEEETEATIKEDERDNS,
® KE(IMBIC2050FFTILAKFZEIBIZIU-VEAV MO EEEELTUNS
W ERICKEFRH
® UXVNEE[LHBIIZERRIICH L. BEMNICREHZITIEREGVD, IRNF-CHIT2BFETREIRIF-LLEROM
EPEBHIBITBIER FILEXBGreen procurement® (LK U EIHEAICRZEEZ(TTVAIRR
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JUINLEE, COHEHECHIIZTOLA, IRINF-HRILERI/RF TSR REZLLR, EE O
%, XRZEFEL TV EEICT L TR ERZ 1F AR

. . COHFHEICHIIZ | COHEHEILHITS L RS

JUIALROERAOEFRZITHhN3EIHA
MDA SKRHBN DA ZDIELRE R,

EEN 713 0.849 36% 64% (0.85—20304(20.825)
BAERREIRIF-LEER (\MAVRERES) O
B EPCCUSHEA (LKL BER FICDNFESINS,

ARNAFEBLLZEOERBCEYHBATEY2050
TAUH 4483 0.865 - - FEFCICEAVNT IV DB AR DFEEL
KE10%FTIERIBFE

FOERERDCOH HBHONEL LTESY
NEX NOBIRER A N EREDE S B
“ . L EILTBIBNTNG, (12%%5) BLER
194 - 0.77 39% 61% (i R AHIBEL TR R E T
F-HRICBI2EMECHAGNELS (16%
F5)

BRBEITVINEAV ORFCERN, (JY
IR 623 0.764 40% 60% YNEHEH35-50%)HIBIE80% [CXFLT20%%
=IOFS)

CCUSHEMICHRE., IEIRFZTAY N THB
K1Y 585 0.707 40% 60% Cement Il /CRU'CementVIDEIF, BA(CLS
HEZE RIAD

HAT : EAVRHIYCOMHE BREBHEFEZSIA. TAYNUYALE (2019%F)
JOTAMRELLER, TRIF-HRLEF2019FGCCALIR- SR
MCKRE, DT BCOHEHEDT-INRRLTEYTOTABREDKG CO/t-CEMDAHELH, Copyright (C) Nomura Research Institute, Ltd. All rights reserved. NRI 115
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JUINLEE, COHEHECHIIZTOLA, IRINF-HRILERI/RF TSR REZLLR, EE O

%, XRZEFEL TV EEICT L TR ERZ 1F AR

1997 646 0.768 37%
hr4 510% 0.798 -
EU 657 0.751 39%
54 - - -
e - _ _

HFAF : EXVRHEYCOMEHEE KREREEFEZ5IH. tXVNUVAL (20195F)
TOtAAFEE, IRIF-ARLEEE2019FEGCCALR- SR
MCKE, NFFRCOHHEDT-INTRLTHYTOTABERDKg CO/t-CEMDHELH,

COHEHEICHITS EHM IR AR

I F-HkLEsR

IRIF-EROTRELTBIREERDR E(C
MR AANAZ EORBERARIOEAZEY A A

63% ClL\%, CCUSZERR<TOTARETOHIEA
3.1million ton(ZXt LI RILF - TOHIRIE
4. 1million tonZ RIAD

JUVALEROERZEB L THEY2030F X TIC
0712932 BIRELTBITS

BAATREIRIF-LEZERE2030F £ TIC60%.
61% 2050 FTIC90% (NAANAH L) ([CZE(FBZ
tERHBERER(CEEYIAA TS

KXY FOERAYGEAICLYOPCEAY
— REHEBLTIV VAL RQEVNEXY FOTHIHK
AzBfELTWS

BEEYEPLELBBIOERRL, IRIVF-
MEQR EBEQEHEEREYIAA TS
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G7. EU, 51, FEIOERGHGEER R U AV b3 B ICHFL LI EKER I LA T @Y, XAV M3 EFIC
FHEUZEBROIRETIRI., EWERE

EDGHGELRE AV MR EICRE LT EERE
533333 )7 = = ~ \ -4 ,I‘\-
Green Growth Strategy Through Achieving Carbon l?{)“/zu IPATIRIBIS SEAY FOBH BT S Bil =
HE  Neutrality in 2050 O-EvyT . 20224 2T
Y N-RYZ1-FSNEB T EXY MEZO R Y3y
EUZtiE European Research Area (ERA) industrial technology cembureau-2050-Cement Carbon Neutrality roadmap 2021

roadmap for low-carbon technologies(*1)

UK Concrete and Cement Industry Roadmap

| : —
A¥YA  Industrial Decarbonisation Strategy % Eoverel 0s 2o 2020
J22VA  France National Carbon Neutraility Strategy ggIr:n(e:zt\sl,)tfjitrizinllrf:lﬂgtr;i:soadmap 2021
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HFT  Energy Breakthrough fund: https://breakthroughenergy.org/
DOE Industrial Efficiency: https://www.energy.gov/eere/amo/industrial-efficiency-and-decarbonization-funding-opportunity-announcement

DOT Formula funding: https://www.transportation.gov/grants/dot-navigator/overview-funding-and-financing-usdot#:~:text=Form
ula%20grant%20programs%20allocate%20funding,%2C%20Tribal%2C%200r%20agency%20discretion.

Energy Innovation Program: https://www.gov.uk/guidance/energy-innovation

Net Zero innovation Program: https://www.local.gov.uk/our-support/climate-change-hub/net-zero-innovation-programme
Decarbonization industry: https://www.euractiv.com/section/energy/news/france-to-invest-e5-6bn-to-decarbonise-industry/
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HFT © The Strategic Innovation Fund - Net Zero Accelerator (SIF-NZA) : https://ised-isde.canada.ca/site/strategic-innovation-fund/en
The Clean Growth Hub: https://ised-isde.canada.ca/site/clean-growth-hub/en

Sustainable Development Technology Canada (SDTC): https://www.sdtc.ca/e-bout/

Innovation Fund: https://www.euinnovationfund.eu/innovation-fund
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AT : DOE Industrial decarbonization plan
https://www.energy.gov/sites/default/files/2022-09/Industrial%20Decarbonization%20Roadmap.pdf  copyright (C) Nomura Research Institute, Ltd. Al rights reserved. NRI 126
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HFT : https://www.cement.org/docs/default-source/cement-concrete-applications/pca roadmap-to-carbon-neutrality jan-2022.pdf?sfvrsn=33d8fcbf 2
https://www.eia.gov/energyexplained/electricity/electricity-in-the-us.php
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AT ¢ https://www.bp.com/content/dam/bp/business-sites/en/global/corporate/pdfs/energy-economics/statistical-review/bp-stats-review-2022-full-report.pdf
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Delivering beyond net zero is not a linear process but we forecast
that seven technology levers will play an important and active
part in delivering beyond net zero for concrete and cement.
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AT © UK Concrete and Cement Industry Roadmap to Beyond Net Zero  (https://thisisukconcrete.co.uk/TIC/media/root/Perspectives/MPA-UKC-Roadmap
Copyright (C) Nomura Research Institute, Ltd. All rights reserved.
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HFT ¢ UK Concrete and Cement Industry Roadmap to Beyond Net Zero  (https://thisisukconcrete.co.uk/TIC/media/root/Perspectives/MPA-UKC-Roadmap
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HAT : Cement Decarbonization Roadmap CSF Construction Industries (https://www.economie.gouv.fr/files/files/directions_services/plan-de-relance/
DP-20210519-publication-feuille-route-decarbonation-filiere-Ciment.pdf?v=1621505820) Copyright (C) Nomura Research Institute, Ltd. All rights reserved. NRI 132
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J

II5VAFEAVFRFEDCOHEHEHBDFERELTKELSDIDTIVaVEBITTNS,
5CCUSHEMENI6EIZ LS

Level of reducing carbon emission (kgCO2/t cement)

800 -

700 T 663

600 —+
500 -+
0,
i 2 no __ 80 /cz
reduction

300 -+

200 -+

133

100 =+ 313
205 Alternate Biomass Energy Cement ccus fc2050
fuels Content Efficiency Clinker
Content

HFAT : Cement Decarbonization Roadmap CSF Construction Industries (https://www.economie.gouv.fr/files/files/directions_services/plan-de-relance/
DP-20210519-publication-feuille-route-decarbonation-filiere-Ciment.pdf?v=1621505820) Copyright (C) Nomura Research Institute, Ltd. Al rights reserved. NRI 133



2. FEAE (2) ORMHMAS ()
I ABAFIEHREAR (2030FXT) BRIISYMAABRERTE, IN6D7I7Y3V%E U3 ERMEBIEL
T#1,66015M (1€=140M) ZHHITRIEZRELTNS

XY MERFIQ B R RAL [CHIFF SN B BT X

Action1  1BBIAT-LODILEREEIG s RRFZEESDLHOE. BRRLANIDOIHOITRTOLANOEARE & £ E O LR
Action 2 UAVNEEREEYOS R -LBE  « IRNF-EEYON BAIEMESHZ6. BUEHEPADEMEAX-A *x ZBLTIOVIZ
& NOXZEEHEL. TV TOYEEIRINF-OEIREEPT
| e . BREENAOBSHNOFNTRLT T U ADEHOY— ) ERER LD, TRIF—
Action 3 f&iy‘(?& mﬁA@ﬂR%ﬁ’]) 912;( /#%iwﬁmﬁéﬁg—

o REFPELCHIZRIZR - HENEZEONBEZBELUERRUAY FOEZAZIEL, Z20E

Action4  FIRERFRUTAVEOEZIE SBEOEELREOESTTS

Action5  EULNIORZEZRFEAN-AL - BHIBPIRCTREBAICEI3KEFREZEEET ZLHOEXEBEE
BRREMOARERICHITZE - JUVH-(BErL. (RERB)OERCADIFLERBERORBR. CCUSLEDIRKET

Action®  oimpy 09T FOEERECORER

nctions | AYIIARTITODENEATEH - HEEAN-IOIVITANTIT v, BBHLT) /OGNS B A B L AR EERE
REE R 5t H. BEOTNBOYY 1YY DA SR ERETT 2

nctions  EESNEHMEBILERRSNE -+ UAYNASYINSOHEICEEHALENCOMETOITI LT, EREShLHRH B R
REEAOER INEN T R ERINAE 21001V B TATIAN =KL

{#%" French Agency for ecological transition (ADEME) is a consulting, financial, training and expert body which participates in the implementation of public
policies in the fields of the environment, energy and sustainable development under the joint oversight of multiple French Ministries. Its objectives are

» Providing multiple types of financial support and promotes the implementation of regional and national projects.

» Coordinating and participating in the financing of research and innovation

(Example) The ecological component of the recovery plan focuses in particular on the decarbonization of industry (€1.2 billion)

HAT : Cement Decarbonization Roadmap CSF Construction Industries (https://www.economie.gouv.fr/files/files/directions_services/plan-de-relance/
DP-20210519-publication-feuille-route-decarbonation-filiere-Ciment.pdf?v=1621505820)

French Agency for ecological transition (ADEME) https://www.ademe.fr/en/frontpage Copyright () Nomura Research Institute, Ltd. All ights reserved. NI 134



2. EZAE (2) OENEBBREE N

=

R Y02050F 1y M OICAIFEEO-FYYTZCHE W THIBEEICHET 5681Z2CCUSH S B, ZDft
DU NLEEH35-50% THBCEM VIOEALLETO AR KICLBEIEEFE

o £ ) )@ ° TRIVA -k ok | zofh

HH(TRERREHSE) BB EERE (HIRE)
IXIF—rsk - EEOHREEHR -
FOt A% ”:C ‘C”J;‘D@W\ (e, RE CCUSHE DB BRI EERTS 10.4 Million ton CO»
tAY MRS DY H-EHE E3ISHB50%NDCEM VIT A M) R T 3.8 Million ton CO:
A AV AEEOEEYEREIE LT NMATRIF - R EZ BN .
B (BECCS) #EAA DY THIATS 1:6 Million ton €O-
BRIV EZ
HFLWA V- IXINF-RELTOKRZEDER -
ZFDth BEREE 2050 F FCICEEEFTEXTHR 1 Million ton CO»

HFT © Decarbonising Cement and Concrete: A CO2 Roadmap for the German cement industry (https://www.vdz-online.de/fileadmin/wissensportal/publika’(ior‘ﬁéI
zementindustrie/Executive_Summary_VDZ_Study_Decarbonising_Cement_and_Concrete_2020.pdf ) ~ Copyright (C) Nomura Research Institute, Ltd. Al rights reserved. 135
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CCUSHEEALINEBEREN-RYZ1- IV EBBNZ5TRWNEE36 % DEHIRICE F32VF VA
HERELEDNETYIIICT2023F2ARAECN Y FTIAO AR ESATEERINTVNRILEHER

Ambitious reference scenario Climate neutrality scenario

inMt CO, @ Fuel emissions ® Process emissions @ Reduction inMtCO, @ Fuel emissions @ Process emissions @ Reduction ® External effects

25 25
-36%*
20 20 .
15 15
-0.2 -0.9
[
10 10
5 5
-1.5
v -1.6
- - - 0 -
Emissions T CQlinker T c P ccus Re- Emissions missions e Clinker — e C - ccus Re- missions
2019 -ion i carbona 2050 2019 o e it 2050 BECCS
demand tion demand tion

- BEFN AR RERCOHIRKMORERERL
« CEM VITXY bOTI5%HEL

o COBEHEBOEVCEM II/CEXYE PV YH—-EBE50H'H65%) D VY h—-EBE35H'H50%)
H) YLK

o BEIEORIERR LM ANAZECRERBOER

o FHILWAA YA -bkFEZTIRIF-RELTH B
o RFREYEZNICHEF A EETRE (CCUS) 288,

HFT © Decarbonising Cement and Concrete: A CO2 Roadmap for the German cement industry (https://www.vdz-onIine.de/fileadmin/wissens.portal/publikatiorﬁiI
zementindustrie/Executive_Summary_VDZ_Study_Decarbonising_Cement_and_Concrete_2020.pdf ) ~ Copyright (C) Nomura Research Institute, Ltd. Al rights reserved. 136



2. EXAAE (2) ORUIBKAEE P
CCUSOFEATRFEBRIIBLICIEN—RY Z1-FIIIVOERKISELWECASLTEY., Z208MICKYBIE
ENKELZEILTS

Ambitious reference scenario Climate neutrality scenario

BR

« 20194 ¢ HEERL T, 2030

Thermal efficiency: +13%
Alternative fuels: 85%
(of which 35% biomass)
15% conventional fuels
Without CCUS

Focus on CEMII/C
Clinker-cement factor 63%
Without new binders

Thermal efficiency: +13%
Alternative fuels: 90%
(of which 35% biomass)
10% hydrogen

Use of CCUS

Focus on CEM II/C and CEM VI
Clinker-cement factor 53%
5% market share of new binders

faR

o 2019 L EEEL T, 2030

F(2[E19%. 20505 (C [ FFTICCO L ES

36%MDCO; ﬁ']ﬁf)‘ﬁ:&i Differentiated use of cement in Differentiated use of cement in 27% ﬁ'ﬁﬁb\ 205035&_(“

ntna, concrete depending on concrete depending on [CRyk-PO-I3vvavE
requirement profile requirement profile gﬁk??ﬂ%ﬂ%‘(%éo

* CCUSOEIBEHARLEL

MABRENEL, AV U —— CCUSHITDE R IC&LY.

Y9~ beSe Rk SR Advancement of concrete e.g. new concrete construction q%fﬂﬁ'if"‘:” 04073 ¥ MCO »

1t§“6it '1‘(372 L\ construction methods methods (incl. carbon concrete, 73\ ﬁljﬁén%

HHPT : Decarbonising Cement and Concrete: A CO2 Roadmap for the German cement industry (https://www.vdz-online.de/fileadmin/wissensportal/publikatio

zementindustrie/Executive_Summary_VDZ_Study_Decarbonising_Cement_and_Concrete_2020.pdf ) ~ Copyright (C)  Nomura Research Institute, Ltd. All rights reserved.

Expansion of industrialisation

Recarbonation of
20% of process emissions

additive production)
Further industrialisation

Recarbonation of
20% of process emissions

rﬁi' 137
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=

15U T DIBACCUSIEEBCO-HEH B HIBABIELED43%E 503, ZOMBEHIZILE
BRI OBIE, £AY MEEBOBETRIRIF AL T

o £ )Aa()+H@®O ° TRIVA -k ok | zofh

BERH(THREBREHSE) BARNLEEEREZE (HRE)
IXNF—Hmk HAERBETCHENBRIRIF - E%?éﬁ%gﬁl}i;\%%%%??;}ﬁ%ﬁ%ﬁ%ﬁﬂiﬁé@ R 1.1 million ton CO-
KRR JMAVAEEOEEYLREDREBEHI LA EDILBREIDRE 2.4 million ton CO:
KIARHAE KZHE fﬁg@i%?a%ﬂ:ﬁf%ﬁ:%%jgg:ﬁgﬁi SHICBRD R 0.6 million ton CO-
JOtRER DYYH—tXY R DN~ EBIFATYIPISATYVIBE DTG CBHMIAE 1.9 million ton CO,
A EOER zggggéﬁé:gﬁﬁggéggamam_%% BRRYZIEMBD 1.2 million ton CO-
gfgfaolcggﬁ'ge Usageand o mewimmmse mi(-COM. HAQORBEOREFIATE3, 8.5 milion ton CO,
2O §§§y§?};}§z§§§§%ﬂmﬂw%1,\ LEHHOMREIES 5, Lo

HiAT © The Decarbonization Strategy of the Cement Sector in Italy (https://www.federbeton.it/Portals/0/pubdoc/pubblicazioni/Rapporti/
La_strategia_di_decarbonizzazione_del_settore_del_cemento_relazione.pdf?ver=2021-10-18-100142-1 ga)pyright (©) Nomura Research Institute, Ltd. ANl rights reserved. NI 138
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19732030 FE FTCOHIREY FYAZCCUSOEAEAWNCELIT2IORELTNS

Cement production and CO2 emissions in different decarbonization scenarios

Cement 38,4 19,2 21,7 23,3
R mln ton cem™*” mintoncem mintoncem minton cem
e 36,8
35 -50%
vs 1990
» -64%
ve 1990
25 -71%
5,3 vs 1990 1 8
.E‘s’ 20 -55% 18,5 ‘ S
- le’a vs 1990 |
15 Obiettivo 13,1
Europeo al 2030 10,7 Carbon
0 neutrality
5
0 O
[+}
1990 2019 2030 2050
W Scenario Business As Usual* W Scenarioa M Scenario2

Scenario 1 Scenario 2

« 1990FEN-AF71YH1'H64%HIRRI 6 (36.8h'5131075 b~ (DCO 2

N
.« IFOMEHERA TREMBELERTSIL T, fhiti BEHIA + 1990FA"ATAIDSTIRIRATHE (36510607 t CO.)
LB EB AT S E DS, « RIS RNDRAN RS SR
. RANAOEABIOL FORASNSLMIKNT-010%E - RANAORESE0%EIS
B + CCUSYATLBLESTBICEATE
- 2ENLRZBNREOLHOIIDTFYFELTOCCUSY AT L
DEARHHHL

AT © The Decarbonization Strategy of the Cement Sector in Italy (https://www.federbeton.it/Portals/0/pubdoc/pubblicazioni/Rapporti/
La_strategia_di_decarbonizzazione_del_settore_del_cemento_relazione.pdf?ver=2021 -10—18-100142-1QZ))pyright (©) Nomura Research Institute, Ltd. All rights reserved. m| 139
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19YTD2050FXTOH-HhYZ1-FIIVEERR (X FEICCCUS, V-V Enhx, BERIGEIRIF—DE
AICKYERZFELTNS

Reduction of CO2 Emission by 2050

19,8
Carbon

2,4

2, neutrality

- 49 N
12% 12 N -

w v 1 1 _ .1’2(‘,7‘ DELLA
- 0 v "4 P50~ STRATEGIA
10 _0’6
-6% v
-4
5§70 v
. 30/“ -3'1
v
: : o o -16%
La strategia prevede il raggiungimento della neutralita b
carbonica al 2050. Inoltre, grazie al fenomeno della -5% EFFETTI CONGIUNTIT
ricarbonatazione, il settore potra diventare carbon negative copepnr
assorbendo un quantitativo di CO2 superiore a quanto emesso -1,0
00
2050 Local . -0.6
(as usual) Alternate I}e;:(ort UIS = HELETELE SO supply & CCus CTLEIHE n Emission Re-carbo-
fuels clinker- replaceme E_E gas & Green constructio in 2050 ted
cement nt material publisher Hydrogen n
transport

AT © The Decarbonization Strategy of the Cement Sector in Italy (https://www.federbeton.it/Portals/0/pubdoc/pubblicazioni/Rapporti/
La_strategia_di_decarbonizzazione_del_settore_del_cemento_relazione.pdf?ver=2021 '10'18'100142'19Z)>pyright (C) Nomura Research Institute, Ltd. All rights reserved. M| 140
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(EAV 5 EF)

CN 2050 FEE S BH

NFFOREIEERICHVNTIZICCUSOE A [CLY20 —40%DEIEZEHE . ZOMBERIEEIRILT -0
SER. JUINLEROHIBRZXMRELTEITTNS

IHE(FTRRBEDTE)

ELO)M)WBPS e

JOt A%k ZDfts

SFNLRERR (HIRE)

IRNF—H¥E KEREOEREM

ERDBEHEDZ WMEBRBBIN-ZOIXRNF —RORDYICEHE
HIY-V AR R%Z £

D)V BRBIOF AL IR

HEQE L

AV THTEZONSH RN HEEHLD

EF-9-ORZRRBEIATANOTYT)
L—FPISAAMIEZDHELREDE

[E,

Jov a3k

Rt ik R R 18 P
FrCATRE BB OISR #FEZTTVARI D REEBEEX L

2030 FE X TCICVUVNREBER AL X%
30%LL EDFY )Y H-Hh0.70x B 15
S

CCUSIZ&BCO:[EX

F2HALCCUS ¥ & Y20-40% 858

w% : E_HACCUSERBNMN YV LI -TRIEN-TEEERT

HPT : roadmap-net-zero-carbon-concrete-2050

Copyright (C) Nomura Research Institute, Ltd. All rights reserved. M| 141
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NFHF132050FEDH-HhYZ1-F3IVEESLTHY, 2030FEXTOFENEBEIE, 773V T35V
(Priority areal-3)ZE KB H. 2030FLIED T I3V TIVIDOVWTREELRINTWEMAR

Estimated GHG emissions by 2030
B GHG emissions

12| 1142 Mt Estimated cumulative GHG reductions = 19.91 Mt CO2

2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030

HFf © Canada cement association https://ised-isde.canada.ca/site/clean-growth-hub/sites/default/files/documents/2022-1 1/roadmap-net-zero-carbon-concrmiOEi(z)rQ.pc
Copyright (C) Nomura Research Institute, Ltd. All rights reserved.



2. BENE (2) ORNEHEE (+)
Priority 1 JVJU-FRZICHEEINZEHERN - RAHNREGZRIH T LA Ry M OLTERE
BECHECEG T BEHICHEEINS

Priority area #1: h75 DAY FHIZEORE
Action 1 2050F X TICHF Y TH-RY - IV TY-rOFRY M OEZERT 312001/ N-23Y, Kiili. ARARBKEEBEREXIETS

Action2  JU-VHREAHOEREC—EREE->TRYVED

BRFUAYESLC IV )-MRROEFCINIRERT - IBLOTMITIAIIWAIRY N T -5 ERNCEHRELURTI B L %

Action3 oy BT SORIBIL BEER LTS

Action4  REEEEDRERETAINEIRL T ABRKFREAY IV IV-bORRLGEBREEZHERL. FICHREA-ADFEFTTOEKICESZEL

National Master Specification (NMS) ZE#H L T, BEFEOERFZ XAV Y)1-3V%&585 0. NMS 25| R EAL T HILLE

ActionS s aRaN LRI, TXY R AVIU— DA IN-Y IV BB O RE L SBAEET 3013

NS LUORBIEBFIONA V-, ZitE. BEEEMICABRINCEPGEDBERIZYT7FIELI6ET3
Action6  BEFE IVIZ7VVJ  BERIZI-T10OHGENLEHBEYR-F. I-F, B4, tHR0BEFEORENT2ISERIN., HLWMERKR SR
BENM 2 (EESN, BRESNELDICTS

HHPAT : Canada cement association https://ised-isde.canada.ca/site/clean-growth-hub/sites/default/files/documents/2022-11/roadmap-net-zero-carbon-concrete-2050_0.pdf
Copyright (C) Nomura Research Institute, Ltd. All rights reserved. N“ 143



2. FEWE (2) ORBENEE (+)
Priority 2\ 1-FI-V&@&[CE> TN EHE EEBITEHETS

Priority area #2: £ BITOHEE

Action 1 ERAOHZEBRRELBOLC MRBRLEFEBDEREL TR,
FREDBHEAREL T T IMERFR AV bEAV I - THRNBY Y-y T2 R 2285542

Action 2 N OREERE, Ry MOEAY I -ORFERE— BRI OREE L BICAF UK BRIEEREDCKFL VB LEERLE
OERPPRE 7 Ll ERS

Action3  JUVH-HERFCENF O BEZEY). RRBEHZBS I HLWRIMRIAERERERE. BEITHL

Action4  BYRTAYIZFEIEIOITIMENT, EIEEHOFHEAMORZE. FBE(EETS

Action5  EERERPICOZXMEARZRET EAN_ALLLTEETEEDERZEETS

H AT : Canada cement association https://ised-isde.canada.ca/site/clean-growth-hub/sites/default/files/documents/2022-1 1/roadmap—net-zero—carbon-concreWO_O.pdf
Copyright (C) Nomura Research Institute, Ltd. All rights reserved. 144
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Priority 3 FilzGE R DERK, FGEEDRICEHIIEBNLHHEREZBLTIFFIO]
VIV-FEREZERZFROHFTN-F-LLTUIEDIS

Priority area #3: 175 DAY FEZEZJD-NIVI-5-OEIFA

Action1  BERFUTAVESLOIVIV-bEGR, YATLAEIUEMNOREBETIBEELMITS

Action2  CCUSHEDEEHFMUERZAR O A TEICERYED

Action3  EETERMUOHERRSFIATERMRAFIEOESHEHERTS

Action4  N1-JV-VERROBRER Y TO-F(CBIT 2N T XKBEDOEFENREZEKRT S

Action5 CBAMXMEDETEICHIZERIRHOESEIETEITS

&% : CBAM : Carbon Border Adjustment Mechanism fbEN'GEUICSteel, Cement, Electricity, Fertilizer, Aluminum/ZEZ&iH 9 3B (CTax 'R B 6N2 VAT A,
N MERFEHRORBE, BHICSYRFHOHIEREHET I EHRO
HHAT : Canada cement association https://ised-isde.canada.ca/site/clean-growth-hub/sites/default/files/documents/2022-11/roadmap-net-zero-carbon-concrete-2050_0.pdf
Copyright (C) Nomura Research Institute, Ltd. All rights reserved. N“ 145
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(XY R/AVIYU-b58F)

CN 2050 FEE S BH

EUDHRIFEELTOCEMBUREAUIINEBEXFT 341 51 VERLTVWAY, ZERRORFREEEE(C
DVTRERBHLTIEO TR EKEZREDHBOFEICEZATNS

IHE (THRIRE XN T E)

Ex)A( ) =
— "4b¥ * -

IXRIF -k

JOt A%k

ZDfts

SEFNLHRERR (HIRE)

MRNRTAF AR THNIE, KERROERZI0%U LTI

BEARIRNY-LE 60% OHN

BN —D0ERBTHS

It AERELEOIIVAVEEO  PIRENGEEEEL. B WONOTSE, BOGRME  (47230%)  (2030%)
i B BROZH AN, REZEOSNICT, ZOLANEERLTY  BETRIRNF-HE 90% G5/

3. 1AVZ50%)  (20504F)

TUE-5-BECZOMOTA ORIV EAR B FI (2ot s
B AHBEDOIEEINL, LA DB L ERBAOBA20%ER oo (AR EARTEL, 2050

HEXHZ, FCF14%ETHET S
g ot A i1 1 s 2030F X TICl R FMEZRNTCO%

B— R CO: i BEAMBITHIRT SO, REOBRHEHRERRT 5ol

2050F X CICHRAB%HIRT %o

AV NI N-EIRITTAY

L2HIFTLWIATOEAY M)V h-HEREINTVS

TOtAHECOHEHEEH2030F K TIC

—DfEH REZORI IV REAYRIUIH-EIZER B, 2%, 20504 F CIZ5%H R
2050FFCIC, SFFh @R EME
CCUsS CCUSIZ&BCO,E1IX I TR A RICERTEE T &

Uik R BEHB#42%H1R T 5,

HPT : cembureau-2050-roadmap_fi-I-version

Copyright (C) Nomura Research Institute, Ltd. All rights reserved. N'{l 146
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EUD2030FEICHIF=COHEHEIRETEICEWTHEREIRNF-0FI A, IRIF-TEOHRE.

BRREHOFMALENFRELTEIONTNS

CEMBUREAU 2030 roadmap

CO, reductions along the cement value chain (5Cs: clinker, cement, concrete, construction, re-carbonation)

-116

' ' 2017 emissions

1990 emissions - 6 1

"
783 " oy, 8
£
oy

kg CO,/t of cement

¥

2030 emissions
incl. downstream

-28

5C - Concrete

5C - Construction
Carbonation

AT ¢ cembureau-2050-roadmap_fi-l-version

Decarbonated raw materials - 14
Alternative Fuels - 30

Thermal efficiency -9

Low carbon clinker -8

Clinker substitution - 24

Electrical efficiency and
renewable electricity - 11

Concrete mix - 28

Concrete in use

CO,, Capture in built
environment

Copyright (C) Nomura Research Institute, Ltd. All rights reserved. m‘ 147
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EUM2050FICRIFT=A-hy 21—t 00—y FICBEVWTIZYUY -0 E. Concrete in use, CO2
RUNEEDEBIFRELTEIFTTNS

CEMBUREAU 2050 roadmap

CO, reductions along the cement value chain (5Cs: clinker, cement, concrete, construction, re-carbonation)

-51

c ; 5C - Construction
oncrete in use -89 N
CO_ capture in Carbonation

built environment -51 - 11 6

. 2017 emissions
5C - Concrete
Concrete mix
Carbon neutral transport

1990 emissions

783

kg CO_/t of cement

% ..
—
3 —
—
Nl

5C - Clinker

-11°7

5C -Cement . Decarbonated raw materials -27

Biomass Fuels -71

Thermal efficiency -26
Low carbon clinker -17
H, & Electrification -19

2050 emissions

O

kg CO_/t of cement
down the value chain

I~
Electical efciency and 5"
/7T

renewable electricity -35
Carbon neutral transport <10
CcCs/CCuU-280

AT ¢ cembureau-2050-roadmap_fi-l-version N2I
Copyright (C) Nomura Research Institute, Ltd. All rights reserved. 148
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O0-FYy 732050 X TIZ303075 Y DCOZHIR T B3I E RIAATEY, 2030FEXTIE, TAV ML
LOERPRENNMVT-OFAZROICRYBTIE

» %;_\;I?‘ )& "q,.@a-:- vvmx || Jomex || o

IHE(THRIEE XN T E) BARLHRERER (HIRR)

IXRIF—EE JUIN-NEECBIRATIXNY-  JMAVZRBREDIV V% EICBT2RBEROF A 12%
BROMx R BXOREF A 5%

Jovamsk CCUS CCUSEIfrm=EE 45%
e O (VS AV NEEANDKREBENAVI-DFB AN, AV NEEICBITE7UN o

AV N1V -DE hEOER 15%
1V7Y-bEEDHEL PO o 5%

ZDAth HEH- IO E AV MDEREESBEICERET BlR 15%
CO- Sink (Re-carbonation) 127V —kDCORIX 8%

HAT : TCMAT Y9 1- (202352 A 20H)
Copyright (C) Nomura Research Institute, Ltd. All rights reserved. N-{l 149
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2. EXEAR (2) ORMBMBHAE

Copyright (C) Nomura Research Institute, Ltd. All rights reserved. ml 150

* Binders (Hydraulic cement, Calcined clay)
* AF [RDF & Blomass)
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SEV ]
/ @ Climate Change Master Plan (2015-50)
REBR
v
(2 Thailand Nationally Determined
L2 Contribution (NDC) Roadmap on Mitigation
2021-2030
v
(3 Long-term Low Greenhouse Gas Emission
L
Development Strategy
v
Bt s5- @ Thailand Net Zero Cement & Concrete
g Roadmap 2050

HAT @ https://climate.onep.go.th/wp-content/uploads/2019/07/CCMP_english.pdf
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pozzolanic, coal ash, rice husk ash, iron slag, limestone, blast
furnace waste and silica fume B D7) h—-RKEM=FERT 5,
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@ https://climate.onep.go.th/wp-content/uploads/2021/09/NDC_Action_Plan_IPPUInd-WW _sector.pdf
® https://unfccc.int/sites/default/files/resource/Thailand%20LT-LEDS%20%28Revised%20Version%29_08Nov2022.pdf
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Exhibit 2 Deployment timeline for key levers in the cement industry’s
transition to net zero

Levers Actions Deployment over time

2020 2030 2040 2050 2060

Reduce cement demand in building (mitigation effect) 10%

1 Demand reduction Extend building lifespan (mitigation effect) 5%
Recycle and reuse cement/concrete (recycling %) 40% 70%

Use solid-waste fuels (thermal substitution %) 5% 15% 28% 45%

2 Fuel substitution Use biomass fuels (thermal substitution %) 8%
Use hydrogen and electrical kilns (thermal substitution %) 10% 25%

Apply clinker calcination energy-saving technologies

T 30% 60% 70% 80% 90%
3 Energy efficiency (appllcaFlon_ %) _ )
Apply grinding system energy-saving technologies 40% 60% 70% 80%
(application %) 100%

Apply digitalization (application %)

Reduce clinker-cement ratio No higher than current national standard
4 tgx;)c:;l:&r:‘cement Replace raw materials (substitution rate %) 15%
Develop low-carbon cement clinker (market share %) 10%

Apply carbon capture (CO, captured %) % 10% 30% 0%

5 CCuUs Produce carbon-cured concrete Commercialization

Make use of CO, Commercialization
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