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“CO2HEHE - HFHEHEA L IREEHE", HRE S, https://www.tepco.co.jp/corporateinfo/illustrated/environment/emissions-co2-j.html
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LCA : Life-Cycle Assessment
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LCA D3REHI (BRM)

International Council on Clean Transportation

“EFFECTS OF BATTERY MANUFACTURING ON ELECTRIC VEHICLE LIFE-CYCLE GREENHOUSE GAS EMISSIONS” (2018)
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“EFFECTS OF BATTERY MANUFACTURING ON ELECTRIC VEHICLE LIFE-CYCLE GREENHOUSE GAS EMISSIONS”, International Council on Clean Transportation (2018)

https://theicct.org/wp-content/uploads/2021/06/EV-life-cycle-GHG_ICCT-Briefing_09022018_vF.pdf

International Council on Clean Transportation

“EFFECTS OF BATTERY MANUFACTURING ON ELECTRIC VEHICLE LIFE-CYCLE GREENHOUSE GAS EMISSIONS” (2018)
N7 ) —8LERFCOLHEEE 1 75ka/kWh  (STk3&E (D 150-2000F % %A)

Battery production
Year emissions
CO_e/kWh]

Additional notes

Assumes vehicle with 30 kWh battery constructed in the European Union, finding that BEV's

will have lower life-cycle emissions than a comparable diesel vehicle when operated in any

Uses China grid for battery manufacturing. Finds substantial differences between battery

Reviews literature, concluding manufacturing energy contributes at least 50% of battery life-

to ine GHG

Models life-cycle emissions of various powertrains in Australia. Manufacturing inventories

, with U.S.

for electric vehicle manufacturing and

use. Manufacturing process energy represents 80% of battery emissions. Assumes

Iring

used for

BEVs of all sizes are cleaner over a lifetime than conventional vehicles, although it may
require up to 70,000 km to make up the manufacturing “debt.”

Study based on a Ford Focus BEV using real factory data. Total manufacturing of BEV

Reveals significant variety in carbon intensities reported across literature based on

Finds that BEVs create 50% less GHGs on a per-mile basis than comparable ICEs, and
manufacturing (in U.S.) is 8%-12% of life- cycle emissions.

Messagie 2017 56
country in Europe.
Hao et al. 2017 96-127 chemistries. Batteries produced in
U.S. create 65% less GHGs.
Romare & Dahll6f() 2017 150-200 cycle emissions. Assumes battery manufacturing in Asia.
Wolfram & Wiedmann 2017 106 R 7
come primarily from ecoinvent database.
Uses top-down si
Ambrose & Kendal A ke manufacturing grid representative of East Asia.
Dunn et al. 2016 30-50 Weess gt
Ellingsen, Singh, &
Stremman 20 (2
Kim et al. 2016 140 creates 39% more GHGs than a comparable ICE car.
Peters et al. 2016 110 (average) e i AR
Nealer, Reichmuth, & Anair 2015 73
Majeau-Bettez, Hawkins, & 2011 200-250

Stréomman

Uses combined bottom-up and top-down approach. Different battery chemistries can have
significantly different effects.

LEI—@XELT CNSOFETENZELVELETICARSNIZBRERC, /Ny T ) —BERDOCOHHEEH

Table 1. Studies on electric vehicle battery production emissions % JToIZRENRE(ER
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"LCA(SATHA DIV TEAKX )", MAZDA WebtF S, https://www.mazda.com/ja/sustainability/Ica/
Kawamoto et al., “Estimation of CO2 Emissions of Internal Combustion Engine Vehicle and Battery Electric Vehicle Using LCA ”, Sustainability 2019, 11(9), 2690;
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Tesla 2021 Impact Report HEERTEH. TATDBEVIZT LI 7 LICELWARIRBICCO, D8N
BAMRERAECERUZ/NSA—F I

Average Lifecycle Emissions in Europe (9CO,e/mi)

500
400
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[ | BLERF 15tCO,e (CHHY
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: TCHEENRENER
= Manufacturing Phase Use Phase

“2021 Impact Report”, Tesla, https://www.tesla.com/ns_videos/2021-tesla-impact-report.pdf
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TOYOTA B35, “2050F A—MU—hSIVFERICAITT?, 2021FEALPSERY ViRI I 4(2022)

https://www.rite.or.jp/system/events/7-3_aiba.pdf
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2022%F #EEV,HEV,PHEV/\W T )—0DiR5EE[GWh] *
ZrICHu3#ZEMAI STt

total 488%3

CAL

BYD IGES]

69'9/GWh’ 3919YGWh

WebD¥iE% TTICBRENREERK

NYFU—EEDCOHEEZBEDL E1— SRR EERNCTIDTIIRL,
NyT1)—&1tMDCSR(Corporate Social Responsibility) ®ESG(Environmental, Social
and Governance) LiR—kH5, Ny F)—4SEDCOBREEZHAINR VD ?

“In 2022, a Massive 488.3 GWh Deployed Onto Roads Globally in New Passenger EVs” , Adamas Intelligence,
https://www.adamasintel.com/adamas-battery-capacity-deployed-2022/, (2023/03)

BEVI\wT— 217 LDBERDESG, CSRUK—NMEE

\ CcRMECE | COMEHBICET B BAE

CATL UNE| INyTUWha 72V DCOHEtHE. (BEEFEE U THOCOMBHENKRICHEE L TRINTLS
LGES UNE| EEFEBE U TOCOMBREENRICHEE L TRENTLS
BYD N EEEFBELUTOCOBEHENRICHIEE L TREINTLS
Panasonic A (oo Erereye Lt LA Ry e
SK On Webl|Z#
Samsung SDI UNE| FHERBHZY DCO2 REFHFEUTDCOMELENKRICHEELTRENTLD
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ESG, CSRLR—kH5S (CATL, LGES)
CATL: 10.5 kg/kWh, LGES: 21.2 kg/kWh(#E) DCO.,H#HE (Scope 1 + Scope 2)

CATLMESGL1"—F2022 Greenhouse Gas (GHG) Emission

“Environmental, Social and Governance (ESG) Report 2022”, CATL, https://www.catl.com/en/about/responsibility/ LR—METICHRENREMR

indicator [ unit | 2021 [ 2022
Emission intensity
GHG emission intensity tCO,e/MWh 13.98 10.50 Tt/ MWh] THE0 T BIBEOEE Tlka/kWh]
Cell tCO,e/MWh 11.95 9.28
Module tCO,e/MWh 0.51 0.33 GHG emission
Pack tCOe/MWh 0.26 0.21 el
Others tCO,e/MWh 1.27 0.68
GHG emission intensity decline % 10.33 24.89

LGES MESGLR—k2021 Major Performance Index > Environment > Greenhouse gases
2021FEDEV/I\Y T —E=EE63.5GWhTCRUT. -
BEEBOCO, RIS TR SN LTI —————Junt ] _oo1s 2020 2021
. _ ota on
1,347,068%103+(63.5x106) = 21.2 kg/kWh SHilSsiBhS COneq 962,792 | 1,221,921 | 1,347,068

“2021 ESG REPORT, https://www.Igensol.com/en/esg-sustainability
LiR—bETTICHREDNREIFR

* “ARecord 286.2 GWh Deployed Onto Roads in Passenger EV Batteries in 2021”, Adamas Intelligence, https://www.adamasintel.com/record-battery-capacity-deployed-in-2021/

CATLELGESDESGLR—bhSE7EIX
MR EDEELERBEINETETBRNM?

CATL: 10.5 kg/kWh, LGES: 21.2 kg/kWh(#5E) DCO #tElX Scope 1 + Scope 21

Scope3 Scopel Scope2 Scope3

[RA2# ek - B MEOKkEE | EXO6ERA RamDER. HmDBESE

1Fh\, iEEh, EARL, Scopel,2I[C&FNR

(F Ex - Bk WBOIT, J—REE.,
VR TRV —BRHEEED, B, AR,

ITIVF VAR BE

Scope3 DFETIMPRENEENTLRL
- J\WF)—8ETIE, CDScope3 HNAZL\?




VT —BLHEICHITDCO,MDAER  Tesla, Samsung SDIDLHR—h5, FITRIFEILEEND 3. 3472

CO,e Contribution from Materials and Processes within Nickel-Based Battery Supply Chain
Tesla
23 100 [%]
t)b@iﬁ i -F‘JTJ-IE 18 & -
=23:77
13 2 ; -

R LRE=T)LENEX3.3 i : I

TeslaTOLIVELEICET3CO,

HRHEBOPER, BT Nickel Cobalt Lithium Aluminium Electricity Graphite Other Electricity Total

(Cathode) (Cell Assembly)

upstream of Tesla

“2021 Impact Report”, Tesla, https://www.tesla.com/ns_videos/2021-tesla-impact-report.pdf LiR—hETICHRENRE/FR

Samsung SDI
B GILIE

LCA Performed in EV battery

= 1 6 M 53 Before Manufacturing' Distribution Disposal
" Manufacturing

T O = &51) N
AITIE=85EX3.3 14

Samsung SDITOL)VEEEICEY S 168

CO,HEHROPIR, HEHEIS A o

Automotive & ESS battery®CO, Module 117%

HRHE RN SHEE Back21% o

"Sustainability Report 2021", Samsung SD, https://www.samsungsdi.com/sustainable-management/sustainability/report/sustainability-report.html LiR—ETICHREDREFR

N T —BGEICH 1T BHCO,MAER

CATL

ESGLiR—k&ERIIZ"Carbon Accounting Report(2021)"Z#1TLUTHY.
Scope3DENTEINTLD

Unit: [tCOze] Tons of carbon dioxide equivalent

Emission Categor 2021
Scopel GHG Emissions 256,458.29
Scope2 GHG Emissions 1,327,595,65
Scope3 GHG Emissions 7,339,949.42
GHG Emissions (Scopel+Scope2+Scope3) 8,924,003.36

"Carbon Accounting Report 2021", CATL, https://www.catl.com/en/uploads/1/file/public/202207/20220718135544_swldbkI86n.pdf

(Scopel1+Scope?2) : Scope3 N5 Scope3ld(Scopel+Scope2)N4.6{ZFEE

[Scope 1 + Scope 2] = 10.5 kg/kWh

CATL/VwF)—85& Scopel+Scope2+Scope3 = 10.5 kg/kWhx(1+4.6)
= 58.5 kg/kWh

Carbon Accounting Report®202 23 2T TLVaL 28, Scopel,Scope2,Scope3DLtFE % Carbon Accounting Report2021H\5,
Ny T )—85EScopel+Scope2[FESGLR—r2022%=2 8 U1k




CATLOCO HHBER\EEADLCA

FHEEFERUVEHEDRARINTULSLUT2HZ. /Ny T )—85ERFNDCO, HitiE%58.8kg/KWhICET 2%
> HRTHBH, BEVICHT BFTEHZENSD
PEUN TNy T)-BREITNIE BERICERATIBENNDCOBEEZ . JURSTEBHFTESD

40  Life cycle CO, emissions (JCO8 mode base)

: g 40 | |
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5 5 HEV, FCEVD /Sy 71 —
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0 Production 46,000 km 92,000 km 138,000 km 0 Production 46,000 km 92,000 km 138,000 km
(BE B DFig. 7% TTICHEEE HER) (BEX@ETIC, Ny T Y —BERCO,0H % EE LIFH)
E0 PELE /IR B XD T TR BE
BE L
BREMEHE HVIvE
5";' HYIvE
S YT — DM T ‘
& T —plE  PEHDNYFI—i
(V]
I\ 7 ) —BEERCO, HRHE 177kg/kWh N7 —B5ERCO,HhtiE 58.8kg/kWh
E(TRERE EfTRERE

AABBEBERE, M7V FABE, BREDHE, RUBHLEBEICS T 2EALHLEE L 2BEEHLCCO2MFHBO BT, BB A, FEF T 2018 4F 84 % 866 5 p. 18-00050
MAZDA Web A h”LCA (54 784 2L T2 Z X > k) 7, https://www.mazda.com/ja/sustainability/Ica/
Kawamoto et al., “Estimation of CO2 Emissions of Internal Combustion Engine Vehicle and Battery Electric Vehicle Using LCA ”, Sustainability 2019, 11(9), 2690;
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