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Abstract

To achieve a sustainable society, it is important to reduce greenhouse gas (GHG) emissions, which are the main cause of
climate change. As a measure to reduce GHG emissions in the automotive industry, the transition to battery electric
vehicles (BEVs), which do not emit GHGs while driving, is considered to be effective. However, considering the entire
life cycle, they do emit GHGs, and it is unclear to what extent they can actually contribute to climate change
countermeasures. Therefore, the importance of life cycle assessment (LCA) for BEVs in the automotive industry is
increasing. This study aims to evaluate the environmental impact by conducting a detailed LCA of BEV parts from the
resource extraction to the product manufacturing phase. This paper evaluates five driving units: drive motor, power
delivery modules (PDM), inverter, high-voltage cables, and air conditioner (AC) compressor. The environmental impact
was evaluated by COz equivalent. To obtain the activity data necessary for the calculation, the authors disassembled the
BEV units and identified the weight, materials, and manufacturing processes of the components. This analysis confirmed
that GHG emissions from copper were commonly high in the driving units. Furthermore, a comparison of AC compressors
for BEV and internal combustion engine vehicle (ICEV) showed that the GHG emissions for the BEV version were 1.6

times higher due to the difference in power source.

Key Words : Life cycle assessment, BEV, ICEV, Driving units, GHG emission, Drive motor, PDM, Inverter, High-voltage
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1. #

Pt iTRE 2 S O RBUCHENT T, HERIBBR L2 1A & LR E B ~DOXI R A1TH Z L NEETHDH. DT
DI, HBEE AT A (GHG: Greenhouse Gas) HEHEZ 2K E L TERIZT A —AR > =a— F IV EFHEBT I
R 5. RO GHG MBHEHEIZ 5D D ERFBIOEIA L, FESEEFIN 24 %, TEHEEFIA 15%% HH TRV,
ERRIC 81T D GHG HEHBEDHIBRIR AR AT R & 725 (IPCC,2022). Z O & LT, HEIEMERICBWT, Ny
7 VX HBHE (BEV: Buttery Electric Vehicle) ~OBATRHHTH D & S TEY, HHRAIZEELAINE L T
W 5. BEV IZAESTHIZ GHG ZEHEHEH L2\ =8, fiEkd 47 Y L H# (ICEV: Internal Combustion Engine Vehicle)
WCRDDB 7 V=V BB FEE L LTI SN TV D, 2015 4FO N EAELIE, EU oHEA X4 < OYeiEE
MNBEVALBEAED THKY, BEjEEEITEIMLIC L A KRE RS20 %2 T % (International Energy Agency,
2024). L2 L, BEV OBEEENEREZ IEMEICEHET 21213, EITBROATIZ /A<, s B2 B IR OS2
FUERFE COTRVHEERE, TA THA I NVEBETERET LHLERDHDH. T HORFEIZIBWT GHG 238k
HEN572%, BEV NEBICKELRE~OXIRIZ EOREEIRCTE 20ONIRHKRCH 5. 0=, HEWBE
HIZBWTC, FA 7V ANV TEAAL R (LCA: Life Cycle Assessment) DOEEMENEE > TWD. JITHFZE X
D, EWNIMZIBWTICEV & BEV OB OV T LCA % AW = e 3 FE i 5 4 T 5 (Hawkins etal., 2012)
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(Romejko and Nakano, 2017) (filiy, HH#F, 2018) (FF#Hth, 2008). LU, Z< OETHFZEICIBWT, BLEERED
LCA ZFEhiT 2882, Ny TV, EEET—4, N"U—RKL A, BRRERENDRSFHATLIGHEL TE 5T,
1 2 OFER AL COFEMZRREM 2N S0 STV e. il 2 O EAL CORMI 21TV, ZOEHMERETHZ &
T, BREAMOEWELRE OO DR ) A 7 VAT H_EWE, FMErmTRILE LTEHT5 Z &M
AHEL 72D,

% ZC, AWFFETIX BEV S ORI 21TV, SihCEM OIE MO, BN AEFERRE E Cloisi) 23
N COFEIR BRI ESHMli21T ) Z 2B L5, £z, ARRTHE, BRERTMLTH 2REIT—%, RU—F1
/NYE Y a2—/L (PDM: Power Delivery Modules), 1 > /N—%, @&&E/7r—7 /v, =7 2 (AC: Air Conditioner)
a7V O S EihE AR E UCERBERESMEZ T 5. X5IZ, BEV & ICEVIZRBITH AC 2 7Ly
([T, BJIROEVNC X DBREEART AT 5720, Zub OHEGEH 4 FhE 7 5.

2. WBRAE

2-1 B EAESE

ABFFETIE, BEV S LEN KA 5 2 HBREAN 4 GHG PRt R & L CERMICAEL T2 2 L2 L
T 5. SHrtBRIZIE, 2019 200 BEV Z#E L7z, K 112 BEV O 7 A 7% A 7 VOE%27~3. BEV D7 A
TYHA 7NV EEIEE, FEMRNE, [, R, BEEETOSEREL L, AIEOY AT AER 2GR
BePE D~ b RS A PR £ C ORI & 5.

f System boundary \

GHG GHG GHG GHG GHG
—
Resource Raw material Product .
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extraction [=#{ production manufacturing = Use phase
phase
phase phase phase

Fig. 1 Life cycle overview of BEV. In this research, the system boundary was defined as three phases: resource extraction, material
production and product manufacturing.

2-2 BRIRAFEOHEHAE

AHFFECIE, BEV #in I X % GHG BEH &4 HAH CO HEHEIC LV REli3 5. U CO P B DB ik
2R (1) \ORT. F£72, £ GHG JEHEOH M HEZK Q) [RT.

PR CO PN REGIE, A GHG HEH &G, | HIERIRELAREGW P;: Global Warming Potential % 3% L 726 D%
AR LAEMAZTT Y. &F GHG HEHEG 1T, TEBEAcICHENFHEAL Z-HE T 5. 22T, GWP &1L, HHWH
1 kg ZHEH U720 ED, COx % 1 kg HEH L2 O BBEO(15 T 2 DN ERIHEETH 5 (FRIE, 2014).
PEHR AL T BREE AT T — # X — X IDEA ver.3.1.0 (ZREH STV DIRENE T AP R B E A 35
(PESEHANREAISERT, 2021).

Eg = Z(GWPL- X Gy) (1

Gi = Ii X Ac (2)
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2-3 NyT)ERERERROSERESE

BEV #ih & L 5 GHG PEHEAZ BT 572012, BB Z R T 20BN H 5H. ZTD7=HIZ, BEV O
DR ZATV, MRGRSOESR, FM, MLHEOERARET S, LITIC, BEV &L HEIZ L5 GHG HEH
BORMFIAEZ R

1. FAENGEOSEEITD .

2. R UTEEREIC OV T RTREZRBR W —DFM & 725 £ THMREIT S

3. MERGALOER, FM, T HEEZRETS.

4. HE, FH, NILHEEELD5.

5. RERRERALICEE L7 R AL &8R4 5.

6. HERGERALO GHG HEHEZ R L, 2o a2GF L, SEinibERio GHG PEH &2 84 5.

GHG #EH B DR FMA R T35 & 1F, FE OGRS O TEDN D, FFEOHKIREZFf>=v |
%Buu@_&fé)b, BRENE— X oA L N—H 72 E AR *7-, B ERSh AR T AR D T & ARG &
L, AV ET v b, v 7 MR EERET

3. Ny TYESREHEERKORECET
3:1 ARV NS
BEV D45 %ﬁﬁ%%%?ét (2, U A 7 VRS RE S D BRI T I\ T oA A Ik L7z
DOFATIE, BEV 28 Z &I LTc. O LIZE D 9 LEREIE—4, PDM, A /3\—4%, .EJE?'E?F17~
T, AC 27 Ly OB 5 IOV CREIZe SRR 21T o 7. MERGHEL O FEM, T HED WRE
TRBR Y Hi—I272 D E THMEATV, KO e AR A F M L, GHG JEHEAEN L. Bt —2I1cE
T DREERER SO E R, FM, T REOBRESRE L2 b0 EE 1 ITRT.

Table 1 Excerpt of components for a drive motor

Unit name: Drive motor Gross weight: 54.6 kg
Module Component Weight [g] Material Processing method Note
Rotor Assy. Rotor core 9410 Steel Pressing
Rotor Assy. Rotor cover 183.46 Aluminum Pressing Weight for 2 pieces
Stator Stator core 13900 Steel Coil processing
Coil Coil 5116 Copper Pressing
Shaft Assy. Ring 5.03 Steel Pressing
Shaft Assy. Corrugated spring 3.18 Steel Pressing
—_— e . —— > —
Screw Screw 1 97.00 Steel Thread processing Weight for 3 pieces
Nut Nut 10.21 Steel Thread processing

3-2 EEIE—4ORBERETM

BRELE— &1L, EITO=DOEREN)1E L ONGERFOBIAE T L—% TORIBEN ) 2 E ST 2B TH D, [alis T
Thiru—X LEETTHIAT X THRINTEY, AT —X TN ERAEIETrn—¥ 2RTHETHS.

IR ORER, %5 BEV IS S M-8 — 2 1%, ZHREWTE—42 Th 0, vu—F Ol OBLEHHLA
WAitiil, A7 —H DA MPBEHNGMEFNTHD Z L 2R LT, £, BREie— & O E R 54.6kg,
GHG HEH #:13 247.7kg-COe ThH 5 Z & & hfad Uiz, BEEhE— & OFMBIER, GHG PEHESISOFEHEZX 212
AT X2 X0, AF—, TAI =0 L, HHONEICEENE L, BED9IS%LEEZEDTEY, 2055 50%
PbZAF—ANEDTNDLZEEZHLNI L. £72, GHGHEHED 9 BAF—)L, T =7 L4, HHOIEIC
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PEHENZ L, 2IKRD 85%LL LA HDTWNA Z L BN Lz, BRENE— & ORERGER IS, 72 3 (Y=
— VNORFEEOBEAES ST 1 Hm e T5) ThY, AF—UL, ATF—Fareag—Fary, ¥ 7  pEo
T AR S TND., TAI = AL, B—F AT TRE—HX HA—7 EOBEIT— & OoE
WA SN TS, i, A e EDE—XOBRUIMEH S TWD. Fi2, BAICEALT, EEOIH32%
ZHD TS, GHG HEHETIE, 132%2 50 TEY, EEN41 ML 0D, =X IHISND 1A
¥ LA DBREEATT AR ENT ERNNN5.

60 300
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0.33%, DA 0.31%
Rubbers ; Q o
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i 24,
%ﬁ 30 3.20%, 9.38%, é 150 13.20%,
3 Magnet Copper % Magnet 15.80%,
= g Copper
20 8 100
31.71%, 35.20%, X
Alumi Steel 35.22%,
1p ~Aluminum © 50 Aluminum 35.32%,
Steel
0 0
(a) Breakdown of weight (b) Breakdown of GHG emissions

Fig. 2 Weight and GHG emissions from drive motor production by material. In both weight and GHG emissions, steel, aluminum
and copper were found to have the highest percentages, in that order. The following is a breakdown of the data items in the
graph. Aluminum includes aluminum products and aluminum-coated wires. Copper includes copper products and copper-
coated wires. Plastics include nylon, PE, aramid, PA6T, PET and unknown plastics. Rubber includes EPDM and unknown
rubbers. Plastics and rubbers for which the material could not be identified are defined unknown plastics and unknown rubbers,
respectively. To calculate their GHG emissions, the average intensity for general plastics and the emission intensity for
synthetic rubber from the IDEA ver.3.1.0 database were used.

3:3 NRU—=FYNRYESa— )L OBEFETH

PDM I3, R E R A BT v T U ~FKET AT DDFER, mET HKET A~ % DC/DC 22 /N—#
T Z L, BERHRENT 57 L — OB EERF Oy I v a v ARy I AR LT D TH S.
DfRFAAE ORGSR, PDM OFRERIL 172 kg, GHG HEHI&IL 87.6 kg-COxe THDH Z EZ#H BN L7, PDM D
FMBER, GHG HEHERISOEREZX 3 ITRT. M3 L0, TAI=0h, ZAF—/, SHOIEICEENEL,
BIED 85%LL EA EDTEY, 20595 50% L EET LI = AR ED TS Z EHH LM L. 72, GHG
HEHED S B, 7 =0 L, ZAF—/b, HONAIZHEHENRZ L, 2ED 0%LL L& HH T, D55 50%
PbEZETAI =g LN EDTNDZ &G LZ. PDM ORERERGLELIE 292 #5LTH Y, T =7 A,
PDM D > 7, IWEIK A N—72 8D PDM OFE L L CEEH STV %, AF— Ui, PDM B/3—72 &, Eibh
OAEIFHEINTWD. SillE, NAN—A X7 X a7 EOBTRIESMIERA I WD, £z, &
MWICB LT, HEED I B 454%% HHOTNH2, GHGHEHETIX 997 %% T, EE23 22 FHINL T
5. FEROBREARNRKENT ERGND.
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(a) Breakdown of weight (b) Breakdown of GHG emissions

Fig. 3 Weight and GHG emissions from PDM production by material. In both weight and GHG emissions, aluminum, steel and
copper were found to have the highest percentages, in that order. The following is a breakdown of the data items in the graph.
Aluminum includes aluminum products and aluminum-coated wires. Copper includes copper products and copper-coated
wires. Plastics include aramid, PP, PP-GF35, PBT, PBT-GF30, PET, PVC and unknown plastics. Rubber includes silicone,
NR+SBR and unknown rubbers.

3-4 A 2N—42DORECETH

A N—=HE, EATRHCEFER 2 AT A U — 4 2 BE), oI XA RN 2 B A L TR L¥
ZEN B 720D TH 5.

IRFIADFER, A L N—X ORERIT 11.8 kg, GHG HEHEIL 552 kg-COe THDHZ EEZHALMI LT, A
VR—=H OFMBIER, GHG EHEEIEOFHEZX 4 (R LE. K4 X0, TAI=Uh, §H, 7T7AF 7
(PUR, PP+EPDM, PBT, PBT-GF30, PVC, PPS-(GF+MD)50, 7277 AF v 7 NG En5s) DOIEICEENE
<, BIRD N EZEEHDTEY, TDHIH 0% EEZT VI = AREDTNDZEEHLMNI LIz, F-,
GHG HEHED Y B, TAI =T A, i, 7T AF v 7 OIAICHEHEN S, &R0 85 %Ll LE2HH TRy, %
DIH 60 %A EEZT NI =T LREDTND I EEZRALNI L. A 2 \—X O ENT 69 i TH Y,
TV =T BFA N B —ARA LN BRI EDA L N—HONEIE SN T D, dilld, e
— bR 7R EORIEEZHERH SN TS, TIAF v 71X, XA TR RNy VS
72 E DR OIEMLEH E TN D

14 60
1.22%, £5) ~_ 0.98%,
S her - 8% Gher Rubbers
50 9.97%, 40 6.79%,
= 8 g Plastics 2 3.99%, Plastics
5 Circuit , 530 Circuit
26 14.12%, 2 board 0
= board Copper é 20 20.02%,
4 5} Copper
9 61.29%
63.26% 0 10 29%,
2 , 9.39%, an ;
Aluminum Stool G Aluminum 5.62%,
0 0 Steel
(a) Breakdown of weight (b) Breakdown of GHG emissions

Fig. 4 Weight and GHG emissions from inverter production by material. In both weight and GHG emissions, aluminum, copper and
plastics were found to have the highest percentages, in that order. The following is a breakdown of the data items in the graph.
Copper includes copper products and copper-coated wires. Plastics include PUR, PP+EPDM, PBT, PBT-GF30, PVC, PPS-
(GF+MD)50 and unknown plastics. Rubber includes EPDM and unknown rubbers. Other includes carbon, glass fiber and
ceramics.

[No.25-10] HAMMF S % 35 B T¥ - VAT LBMEESHERNE202593-5 PFBARKFETATI—EY (RERHBFRERX)]



3-5 BWEES—I I OBEEETE

EEBES—7 X, @EARYT VA =4, PDM 72 E O B CEE B A T T O DL TH 5.
YRR OFER, BEE — 7V 4 FEOMERIL 449 kg, GHG BEHEIT 31.6 kg-COe TH D Z & S
LT, mEES— 7V A FHOFEM Y ER, GHG HFHEFIGOIFHREK 5 1T, K5 X0, i, 77 2AFy
27 (PUR, PP, PBT, PBT-GF15, PBT-GF30, PBT+PC, PA66, PA66-GF30, PVC, R TT 2AF v 7 NG Eh
%) DIEICEENEL, 2RO 85 % LA EDTEY, TDHH 55 %L EEZENEDTNDZ EEHLMNIL
7o. 72, GHG BEHHED S b, i, 77 AF v 7 DIAICHEHENRE L, 2D 90 %l L& 5D TR, 09
H 75%LL EERHNEHTND Z 2L LT, mEES —7 /1 4 ORI 168 EETH Y, il
SRS — L 7R EDON—R ZADEENAFHEN TN D, FITRF o 7I1%, A by MR EDaxy ZES,
IZERH STV 5.

35
> 3.71%, 0.02%. - é'ﬁ%’ 0.00%,
4.5 Rubbers Paper S'30 UbDers - Paper
: 0 < s 0.14%,
?53'5 0.38%, 27.31%, 2 Brass 15.85%,
= 3 Brass Plastics 2 20 Plastics
E25  0.56%, S 03%
3 2 Stainless 59.59%, 2 Stainless 76.45%,
25 steel Copper £ 10 steel Copper
1 9 o
0.57% 7.86%, T 5 135%, 3.25%,
0.5 Alumi > Steel O Aluminum Steel
o Alminm B s
(a) Breakdown of weight (b) Breakdown of GHG emissions

Fig. 5 Weight and GHG emissions from high-voltage cables (4 units) production by material. In both weight and GHG emissions,
copper and plastics were found to have the highest percentages, in that order. The following is a breakdown of the data items
in the graph. Aluminum includes aluminum products and aluminum-coated wires. Copper includes copper products and
copper-coated wires. Plastics include PUR, PP, PBT, PBT-GF 15, PBT-GF30, PBT+PC, PA66, PA66-GF30, PVC and unknown
plastics. Rubber includes silicone, EPDM and unknown rubbers. Values displayed as 0.00 % represent non-zero percentages
that less than 0.005 %.

4. NyTUYEBKRBBERELT V) VERKOLE

4-1 HBXRIBAEDEE

BEV & ICEV HID AC =2 7 Ly OBRBEESHMI O 21T 9. AC 2T Lyt by, =7 aromii
ZIEMETHEETHDH. FEIMLOFEICL Y, BEV & ICEV HITIE, AC a7 Ly o hENRERD Z &
DR SIZ. ICEV a7 Ly, ~7 3%y N T v FREOT =) REEINTWD. ZOT—U RN
WREN LT D UAZER-TEY, = P OREIIC K-> TREET A4 TH 5. BEV HIL, =P
DN, BRE 27 Ly YNICHERT 20BN H D, ZD72H, AC 2T Ly RNIZE—ZRHY, =
DE—EZNEHIETHD. ZOEDIEOENC L DBRETEE 2295 7= DIl 217 9.

LCA (28, B 2 el 3 2855121, SRR F— 72 b O & i35 Z L3k s (BHEH, 2007).
AWFFEIE, AC 27 Ly OBEREHEA Z, & HHENEROREEZ —EICROEIES LTz, 20720, Higxigio
AC 27 Ly P EMH LTS ICEV OENEFEZ TR D BEV OENEFEILDT 2 0BRSS, £z,
a7 Ly OEMEEEICIE, A7 v — KR, = e PEEOREENR S S . HTRtSio BEV IHW
S5NTWD AC 27 Lyt A7a—nAThoHd, kGO AC 27 Ly hREkO A7 m—/LA
[ZTDMENRDH D, T OBSRERAL & RN A BB L, HESHERO ICEV O AC 22> 7 L v &38R L7-.

SHTHIARD BEV, W% o ICEV OENEER, 2, &, HHaR 2 1O~ T (HER#EFRASH, SR
2025) (b =¥ HEhEASH, S 2025). OHTRERO BEV & HESHED ICEV OZNENO~HEDZEN AT
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B 10%LINIZ 72 > TNA T8, BRNEESITWEARTH S & At 5. $72, HEBSISROICEV O AC 27 L
Y DOEFERIIA 7 0 — L THY, SN —& L5,

Table 2 Interior dimensions of each car ( H £ B BRI, S0 2025) (+ 3 % BB RS, 200 2025)

BEV to be analyzed ICEV to be analyzed
Interior overall length [m] 2.030 1.830
Interior overall width [m] 1.455 1.510
Interior overall height [m] 1.185 1.160
Interior space [m’] 3.500 3.205

4-2 NRyTYVEKEWED AC 30 TLyHDBREREE

AIEI Tl _7= X 912, BEVH AC 2> 7' Ly HFE—4 2N L T\ 5. DfEREORER, 5Hrxt5:0 BEV O
AC 27 Ly Pl SnsT—X 1L, RRFAME—2THY, v—FOaOEENSARAESE, AT —
B DAL NIPEEGTNMEFTH D, F7o, BEV HIZIE, % OREMHIHZIT S 720 DEH TH LA N
— AP IN TS, F72, BEVHAC 27 Ly OfRERIT 5.18 kg, GHG HEHIEIX 21.7 kg-COe &V 9
FEREHA SN LIz, BEV HO AC 27 Ly M OFEMAIER, GHG HEHEEISOERZX 6 177, K6 &
O, TAWI=UL, AF—/, SOIAICERENZ L, BIED 90 %Ll EE2HHTEY, 2096 50 %l Eax7 L
REUAREDTWDHZ EEHLMNC L. £72, GHGHEHED S BT I =0 A, §il, AF—/LOIAICHEH &
N, 2RO 85 %L LA EO TS Z EZH BN L. BEV I AC 2227 L o Y ORERER A ERIT 70 #B4L T
HY, AF—VE, AT—Farven—Farile—ZacEHEN TS, TAI=UAE, arT Ly
PG TRaAL S Ly B AR [JHEA 7 T L7 NS SRR A ST AL S, =
A NI EDFT—X OEREHE LTHERIATWS.

6 3.26%, 25 2.74%,
0.07% Plastics 0.14%, Plastics
5 07%, _
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—4 0.96%, 7 2.13%, o
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(a) Breakdown of weight (b) Breakdown of GHG emissions

Fig. 6 Weight and GHG emissions from AC compressor production for BEV by material. In terms of both weight and GHG emissions,
aluminum, steel and copper account for the highest percentages. The order by weight is aluminum, steel and copper, while the
order by GHG emissions, the order is aluminum, copper and steel. The following is a breakdown of the data items in the graph.
Plastics include aramid, PET and unknown plastics. Rubber includes unknown rubbers.

[No.25-10] BAEMWMER % 35 BRI HE - VAT LANMBEEREERNE(202593-5 HAKRETATI—IEV (REBTFRER))



4-3 HYYUEDAC YT LyHDBERETE

PRI DFESR, HEESHERD ICEV H AC 227 L w O E B 3.91 kg, GHG HEHHEIT 13.5kg-CO2e £ H
FERE BT LIz, ICEV FH AC 27 Ly M OFEMAIER, GHG HEHEFIGOE#REZX 7173, K7 LD,
T =L, AF—LOIAICERENEL, &RD 95 %L EEZHEHTEY, 205550 %l EE2TAI=T A
MEDTNDZ L EZHA LN L. 72, GHG HEHHED 9 b7 VI =0 A, ZAF—/L, FHONAICHEHENRZ <,
BIROD S%ULLEEZEDTEY, OB 5% U EETAI =T AR ED TSI EEZHLMNT L. ICEV D
AC 27 Ly ORI EIE 3L Esh & 720, AF—LTlE, 7—URT7 4 —)L Ko T aA LEREL7e & Ol
RS S TS, TAI =T AL, BEER 7 0—oa L 7Ly 3 3—7p 8 O EHE S 5 A5
SHTWA. fillE, 74—/ Ra7 af LOEEEMER STV 5.
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Fig. 7 Weight and GHG emissions from AC compressor production for ICEV by material. In both weight and GHG emissions,
aluminum and steel were found to have the highest percentages, in that order. The following is a breakdown of the data items
in the graph. Plastics include unknown plastics. Rubber includes unknown rubbers.

4-4 ACaVTULyYDOREFEFTMODLE

BEV [H& ICEV 1D AC =2 7Ly OBREEZER MOl 217 9. [ 8 |12 BEV Hl & ICEV HOFM I E =
ke, GHG R Bz md .

BEV HO#RE T 5.18kg, ICEV HIX3.91kg TH Y, BEV HOREREN 13 FHEMLTWD Z L 2MEl L.
72, M8 LV T =7 LAOERIZHWTC, BEV HIX2.84 kg, ICEV AiZ2.05 kg THY, BEV A ICEV H
LT 145K E L, $OEREICBWT, BEV HIZ0.47kg, ICEV Hi%0.08kg TH Y, BEV HASICEV H &
S L C 6.0 REWVWT ENg5. 5612, BEV HIZBWTIE, ICEV A STV i, Bk,
W EDEMMER SN TEY, ZHSITE—FAREDOELL, T—% OFIEMEH S TWS, a7 L
YPICE—FENRISELZ LICLY, E—XHBHOEEOHENME, FIU LD SNEO T LI L » RN
LiztEz b5, £z, AF—/LOEREIZBWT, BEV A 142 kg, ICEV HiX 1.75kg TH Y, ICEV AR
BEV HEHER L C 12 fFREWZ £ 5. Zhud, ICEV HICBWTHETH D 7 — U 75 E OB s,
73, BEV TCIIAREII RS2 LIZLD D THDH EBEZLND.

WIZ, BEV FH®D GHG BEH &3 21.7 kg-COze, ICEV AiZ 13.5 kg-COe TH Y, BEV HD GHG HEH &N 1.6 1%
HIL TS Z e &R Lz, K8 kv, 7/ =70 GHG HHHEICHBW T, BEV fIE 9.67kg-COz, ICEV
FHI 8.05kg-COe T Y, BEV A ICEV A & i L C 1.2 5K & <, #lD GHG BEHEIZHW T, BEV HIZ 5.75
kg-COze, ICEV 1% 0.96kg-CO2e T& Y, BEV WS ICEV & it LT 6.0 f5EREWZ £ 5. E51Z, BEV
AIZBWTEENDRWEA, ERIZEBWT, GHG HEHEIZZIEI 1.24 kg-COe, 0.46 kg-CO2e ThH Y, HE
D 9 fELLED GHG ZHEH L CW5 . =X OWNERIZ LV, T—F OBRROCREAT Ol F EHENSE — & Ol
BB T D RO, AMEORIUIZ L DT VI =7 AOFEHEINC X - T, BEV H2NICEV H L i L
T GHG HEHHEMHEM L CTWAERNTH D EE2HND.
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(a) Weight of AC compressors for BEV and ICEV by material  (b) GHG emissions of AC compressors for BEV and ICEV by
material

Fig. 8 Comparison of weight and GHG emissions of AC compressors for ICEV and BEV by material. The blue and orange bars
indicate the weight and GHG emissions of each material in BEV and ICEV, respectively.

5. &

AMFFEIE, BEV O ENAL COFEM/R BB ERMM 21T 9 Z & & BIZ, SRAEZIT, BRERShOHEM 2
&L OFHM7R E RS LUV GHG &4 E&MICHE I L. BRENE—% ORERIL 54.6kg, GHG P &iX 247.7 ke-
COe, PDM D#SEEIT 17.2kg, GHG HEH &% 87.6kg-COse, A > /3—% O EEIT 11.8kg, GHG HEHEIT 55.2
kg-COze, ML —7 /L O E R 4.49kg, GHG HEHH I 31.6kg-COe, AC = 7' L v DOfRE R 5.18 kg,
GHG #EHHE1T 21.7kg-COze Th D Z & it L7z, BRERM AT @ LTl GHG FEH2 W 2 & 23 52
Llpotz. F£le, AR TIE BEV & ICEV AT S AC 227 Ly 2 OW T OBRERESHI O Lk 21T -
7-. BEV HO#ERIL 5.18kg, GHG #EH &% 21.7kg-COze, ICEV O E &IL 3.91kg, GHG HEH&EIX 13.5ke-
COxe Th2HZ LZMEFRLIZ. BEVHD AC 27 Ly YO ICEV H & bl L CHER, GHG HEH &1L &
WHOFERZASLNC L. ZiU, BIRCTHLIE—FDBNBIND Z EICX2ENRENEEZIOND. £
—HBHBRINDZET, a7 Ly PFORIYLIZHENT LI =0 A0, T—X DA VIHEH I L8O H
HEE, T—F0On—ZIEHINDOHA, T—F ORI 2 R OERIZE Y, GHG HEH®EDY ICEV H
L THEMLZ B2 b5,

AlE], BEEREAG 5 ERA I DV TEREERZER I 21T 72723, BEV —H&43 OHbsh BRETECEHI I L K AT
720N KR, BENEHEOBEIRGL TH D D/RY — %V%/Lk%f,ﬁ@mAyT)%ﬁE%ﬁ&LOWTiﬁﬁ
MChs. £2, TOMORSFERHIZOWNTOBIFEEZTTY, BEV —H50 &l C X 2 BREMATM A 5 1%
179 2 ENMETHD. AT, KUEEBNKT HREAMOR DA EZITR o120, Rt alRE/Rtta D FEEL
DI=DITIE, BIRIHEAY VR S RBRER B Z BB T H 2 L RO NG, DT, MMOBREY
BHEIRIZONT D, BREAMNZERMNICEHT2 Z BN ETHD.

E il 3
AMZEDOZATICHT= 0, St~V FUEAR, XS NGP (2 BEV O iAW TSR ZTH 120

72z, U TGO B AR T 5. AWFEO—iE, H AR B2 T8 23K13515, TAKEUCHI
BEGREOMREZ T b DT, EogsFR+ 5.
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