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Abstract

With the growing problem of energy stortage, concering technology
developments are more and more attractived. In 2010, the power storage issue
becomes more and more critical in the trend of global energy storage technology.
This study focuses on the opportunity in business technology and keypoints to go
in electric vehicle (EV) industry.The first part begins to analyse the newest
development in the materials of Lithium-ion battery to show suggestions, The
second part reviews the supply chains between the concerning EV players to find

the suggestions for Taiwan materials manufacturers.

In the stage to find the material development trend, this study tries to find
out the EV market-oriented demands, combine different materials as portfolios,
and compare the portfolios on perfoarmance, cost and safety. The results show the
advantage suggestion of material portfolios between different series of materials
including cathode materials, anode materials, electrolyte and separator. For
example, the portfolio with NCA series cathode/alloy or chemical composition of
anode material/Ethylene Carbonate electrolyte/Polyethylene separator is the first

choice to show better performance in Lithium-ion battery.

Continue to discuss the opportunities of material business of EV market. In
order to find where the opportunities and the scope, this study tries to analyze the
supply chains of different EV players from materials to battery manufacturers.
After calculating the demand quantity of different material and supply capacity
from the supplier, the results point out that there are some shortages will happen in

the future. If the sale quantity of prediction about different EV players is correct,
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some EV players like Nissan and GM need to find futher material supplier to make
sure their supply chain efficiently. Concerning the power of EV players to effect
the supply chain, Taiwan material manufacturers need to strive for different rules
in the supply chain. When they face a powerful EV players, Taiwan material
manufacturers need to satisfy the EV players demands and try to become the Tier
2 supplier. If they face an EV player with less involvement in the battery
produced, Taiwan material manufacturers only focus on the original material

suppliers and battery maker for new business to sell the materials.

0-4 ASRERRE | > BT



EAS

iy

ul’d

i
4

77
[«

T

&

77
[«

L

Rt

ui
G

o

ui
G

=

77
[«

T

o

ui
G

s

&

77
[«

=

77
[«

T

L

Rt

ui
G

I

(@

bl
4

T%F*

&

77
[«

y

ui
G

I

o

ui
G

&

77
[«

o

ui
G

Nt

G

n*E

Rt

ui
G

o

ui
G

ToE] TR RR e R

% ................................................................................. 1-1
- é‘ﬁ ﬁﬁ?wlﬂ@ ..............................................................
D] PEEETE
=AY R ”FLIE*“W;’F*E ...................................................
PrE] PERFFET g 1-5
BT AR B
AT I AR 1-10
B E R AR R OGO
- éﬁ F:ET *Jﬁli&:igﬁﬁ%liﬁd ...........................................
Coay FE R TG
= AT R o BRSO Y SR
B T R T SRR TR Y AT
- g MR %T‘%a‘{[u}ﬁ ................................................
TOET AT R RLT P E p R AR AR T g ) AL
=A@ F o ’H(rp [E=NISSAN ..o
DA R AR E G EGM
AT (RS R R G EBMW
AU RS R TR Toyota
SPLTE PR FE AL s
SUET SR AR 2 RO S AR 4-1

SO ER TR IR B 4-14

0-5 ASRERRE | > B



JLp
1y
5l

Nt

G

4

ﬂ[’“léﬁ Fqﬁﬂiffzﬁrwgﬁﬁ .................................................. 4-20
9y Zr A PREERRRR FEAL R 4-23
SELRE M AT R] 7 053 e PR 0 AT 5-1
gy — éﬁ% SHUT B H R %Fwﬁb ............................ 5-1
9y 2 Ay TR Jﬂ*n E‘HFI"FH .......................................... 5-4
9V =AY F PRI FEER R T AT 5-7
SYPYAT AP H PRy I/I:T]‘Tu .................................. 5-16
’Fille‘a%ﬁ;%?i,% .................................................................. 6-1
SV a7 HE A B AT U R 6-1
BY A PR R S BRI 6-5
BY T AT U R AE HP R 6-8

0-6 ASRERRE | > B



W E T4

B -1 = SRR IR B 1-2
B 1-2 7 9 R AR CTE PRI TR GRS I 1-3
fir1-3 F & KRG AT R FLI ........................................... 1-4
B 1-4 PrREFBEE BRI PIE L E 1-5
B! 1-5 -9 A R L A _E;Ff[! ,rj ................................................... 1-7
B 16 = SR R FHWH B R A W 1-8
B 2-1 TR R AR 0T M 2-2
W 2-2 2009~2015 # % 3 F%Ewﬁ[j B AT ARSIl 2-3
W' 2-3 = fI = (GRS Sl N R PP RS 2-5
Q%ﬁ' 2-4 = R H R B Vi m FEBLE ST 2-8
fi'2-5 ZHF R & K e ) F@F N 2-9
B 2-6 FE 0 7 WS e PR N TG 2-11
[f'3-1 ﬁ‘T*a‘{ = R s g ﬁ‘[] DA B ) AT 3-2
A 3-2 [ R B LR T Rl S B 5T TR R O O 3-4
B 3-3 S Bk R AR S AR R R 3-6
Q%ﬁ' 3-4 lesan F‘{T*Elﬁﬁl ﬁiﬁfﬁiﬁrﬁ EiiA ﬁl;ﬁ}% ......................................... 3-7
q%ﬁ' 3-5 Nissan LEAF 9 == ff i 4 F‘ ............................................. 3-9
q\%ﬁ' 3-6 Nissan LEAF & HERCI- & D %ﬁ_‘r&‘“ e 3-11
q\%ﬁ' 3-7 Nissan LEAF ‘jETEI HiF & By F FJ 23 P AR 3-12
q%ﬁ' 3-8 Nissan LEAF %En Hif & Eb e = ] o3 AT EUA AR 3-13
q%ﬁ' 3-9 Nissan LEAF %El Hi F“‘ By [ ] =7 M- F“‘ B AR 3-14
q\%ﬁ' 3-10 Nissan LEAF FEETEL*J ﬁ[ ?q*ﬁi H %T’j; ?T-BH BERRL .. 3-15

0-7 ASRERRE | > BT



q%ﬁ' 3-11
q\%\' 3-12
q\%\' 3-13
q%ﬁ' 3-14
q\%\' 3-15
q\%\' 3-16
q%ﬁ' 3-17
q%ﬁ' 3-18
q\%\' 3-19
q%ﬁ' 3-20

[ 4-1
Al 4-2
[ 4-3
W 4-4
[ 4-5
[ 4-6
Al 5-1
[i’5-2
A 5-3
[l 5-4
' 5-5
[ 5-6
Al 5-7

i 5-8

s fqulé‘,@ B NISSAN. .o 3-16
GM VoIt AR & il 4 Ao 3-18
GM TVolt FILTEI*J{E]I ERLA TR = 3-20
GM Tvolt F“" BT & = g P o7 P g Al AR 3-21
BT LY P EE BEOM 3-22
BMW F%EI*J;]I GRE MRS 3-24
BMW ”Fgf B HI T & TP S ] =55 M- TR AT OBl 3-25
MG PR H FEBMW . 3-26
Toyota 7+ F%E{*J Hi gl & R é%_?“ B 3-28
s m S H B-Toyota v 3-30
ST R R R AU 4-2
%ﬂ%ﬁiﬁi{@[ﬁ o JEBRER 4-3
;3 S ufﬁ?_%ﬁ,m?}igl 1?# ................................................ 4-4
= A B PRRL B O R 4-5
S T Efl@ﬁﬂﬁ[?%+§ﬁfﬁ?ﬁ'%%%ﬁ ----------------------------------- 4-16
o) e VT P PR IR i R A 4-24
[ 4 NEDO Hi = F“' BT 4L T S Road Map..ooovvvii 5-2
AR A E'J”F%%bjfifﬁ?éﬁ%lﬁ'@?%fjéiﬁ%&m ............. 5-3
F%?’T’ﬁj‘ SRS “JF\[TKP ---------------------------------------------------- 5-5
e o -5l = —— ;F‘[ [ ff‘ 2~ 5-6
1R 2 H] “\’F T 5-8
FERDE G 5 A P R AT 18 B 3 5-10
FERAE 3 B A PR T 1S B S 3 5-12
ﬁi{vlﬁﬁ* A 3 B 15 B Gl Fe 5-14

0-8 ASHEERE ) > B ASE



A5-9 ARG A S PR LS I F 5-15
[ 6-1 i %?{[l?ﬁl e 1] ’E%ﬁ_ﬂﬁfﬂ !l I W 6-2
ﬁEﬁIG-Z FL-[EI*JEI ¥ ]&%Fﬁ'vl# 3,:711"? ......................................... 6-3
[ 6-3 f‘,?ﬁﬁ'ﬁ@ﬁ?ﬂ-‘”“ AE R R TP LR 6-4




ES AN

F2-1 ZEHEENEE O - B 2-4
2.2 JrPIELE BRI R 2-4
F 4-1 %%iﬁhﬁﬂ%ﬁ?é’?ﬁﬂﬁ@wﬁ&? ......................................... 4-6
#4-2 2010 F EFE S FATR T B 4-7
F4-3 GREESEED R AR D B A B 4-8
FoA-4 HEES R M AR L PR 4-10
F 45 p A AT OR] RGBSR TR R L TR 4-15
% 4-6 éﬂrwﬁbpﬁyﬁ* ol 57 KE et 4-18
E B A R N I e e R 4-19
# 4-8 %ﬂ%ﬁ? e g 2 %Wﬁ'ﬁ%&%%ﬁ@é‘?frﬁiﬁ ................... 4-20
F4-9 BT AR A ORIGGE TR AR 4-21
F4-10 STV IR EEI S PO EEE B 4-25
R 515 F AT R RS AT S 5-9
% 5-2 f,ﬂf,g_lﬁﬁn ’?§'¢T§f&'lifﬁ! .................................................. 5-11
*5-3 5 PS4SR [fu—g T TR 5-13
6L SETE PR ORI A 5 B 6-7

ASTEATE | BIH] A 0-10



Chapter 1

Chapter 2

Chapter 3

Chapter 4

Table of Contents

INEFOTUCTION ...t 1-1
Section 1 Research Background.............oooovvviiiiiiiiiiiie e, 1-1
Section 2 Research PUIPOSE.......oovvviiiiiiiiieec e 1-3
Section 3 Research Content and Prcess...........cocciiuvvveeerieeeeenennn. 1-4
Section 4 Research Framework and Method...................oevvviinnnnn, 1-5
Section 5 Research Scope and Limitation ...........ceoovoiies e, 1-7
Section 6 Predicted Benefit .........cceeooiiiiiiiiiiiii e 1-10
Analysis about EV Industry and Supply Chains....................eee... 2-1
Section 1 The Status of EV. INAUSTEY ..., 2-1
Section 2 Characterstics of Supply Chain in EV Industry............ 2-5

Section 3 Effects of Controlling Power for Supply Chain of EV
PIAYVELS ..o i e e 2-9

Analysis about Supply Chain Gap and Strategy for EV Market...... 3-1

Section 1. Analysis about Supply Chain Gap .......cccoooveviviiinnnn, 3-1
Section 2 Analysis added Controlling Power Factor.................... 3-4
Section 3° Prior Opportunity from EV Players-Nissan.................. 3-7
Section 4 Prior Opportunity from Up-stream-GM ..................... 3-17
Section 5 Less Opportunity from Up-stream-BMW................... 3-23
Section 6 Less Opportunity from EV Players-Toyota................ 3-27
Current Technical Status of Lithium-ion Battery Materials............ 4-1
Section 1 Lithium-ion Battery and Materials-Introduction........... 4-1
Section 2 Technical Development-Cathode Material ................... 4-8

0-11 ASRERE | > B



Chapter 5

Chapter 6

Section 3 Technical Development-Anode Material.................... 4-14
Section 4 Technical Development-Electrolyte.............ccccceee. 4-20
Section 5 Technical Development-Separator..............cccevvvvnnnnnn. 4-23
Technical Analysis about Material of Lithium-ion Battery............. 5-1
Section 1 Lithium-ion Battery for EV Market......cc..ccceiiiiinnnnn 5-1
Section 2 Materials Demand Specifics AnalysSiS...........ccccceeeeen 5-4
Section 3 Comparasion about Different Materials....................... 5-7
Section 4 Discussion Including Other I1SSUES...........ccciieevnnnn.e. 5-16
Conclusion and SUQQESTION ... veeii it e et 6-1

Section 1 The Opportunity of EV Market and Concerned

S EGY i e i e e 6-1
Section 2 Suggestions for Technical Development about

Materials ... ...t e 6-5

Section 3 Suggestion for Further Research.........cccccoooovvviiinnnn, 6-8
0-12

HoEEE| o B



L
?
.
o
=

CAR (R Iﬁ
E—8  MMRIEE

B - VR E 1 B0 Y= Tl e R e % 7;& P ﬁ'ﬁ%ﬁrﬁ
AR E U > e S ETRR R ST R B R e S SR RV R R
AR PSR B ARRAES © ) = SRV TR 3 o [ YRR S e R A R U
e R R Jiﬁiaa e L PR S S S ST RV E ol R
—’Wﬁﬁéiﬁﬁ?ﬁﬁﬁéwﬁ@%ﬂW°

B3 2010 &+ = ZPpv - £ ok st i m Ry T FJH;[%II}J% /
- > Fl Hn}gﬁﬁ’ﬁ%‘:fﬁf}} , Fﬁﬁszli glé*gi%igl@\i RIET JE{‘FTTE*J? CHIE= M %ﬁbpffiﬁ
SEE T [ AL @a& i/[l%gw Tl PRI o B R R R
frgE D~ PR SRR VTR AR G S 05 H s
PRI ~ S5l T RIS L i R S SR 2010 S0 ERIR
Fr s i S QIS S Tﬁi&ﬂfﬁ]ﬂ%@?i A PR N AL
OF RS R B R A R RIS R R

U -1 7 RO AT 3 - S RS O~ [ R
AL TN O e I Pt I'ﬁﬁﬁ IS > FaRE B e
! ﬁ‘j%flfﬁ@if&?[ S0 PR Bk ST 38 0 P D AR (= 5 o e
I K TRPRIESR LR AR Flifﬁi?’ﬁ (BRI i Sl RE:
PG PRET IO - P SRR LD ok PRI SR T AR TR R
FUE R ST S

HGREATE| > B A%



ST FREH R T A

IT T EEE R ¥ B RCFNE H RGN

ST T A AR R R TR SCHRA R I

RIS b SR TR R ST R E U t"w%F“‘F‘ﬁﬁ‘E Ml
g MBATET R AORISE - R s D PﬁWﬁé
HAE 4 PR O ) R S PR [ LS SRR T K
o 2 S T PR R

£—E EBEEERXRZERRNR

’_ﬁl%ﬁ']% ’ J‘JFILT"JJI'W il EERER SRR Sy 'imiiﬁﬁb%‘?ﬁﬁ IV - (g
AR IR R G T R S AR ,.MEIFj‘ﬁEiF (7] F (Hybrid Electric
Vehi cle ; HEV) ~ ﬁﬁ%‘”‘?ﬁiéﬁﬁi S B UHE ( Plug-in - Hybrid Electric Vehicle ; PHE

V)~ ATEEH (Battery Electrie Vehicle s BEV) = SSRFRT9E 0 (Fuel Cell - Electric
Vehicle ; FCEV) SPuABIE] -

AT - B



ST PPy R 1R

ST H PR R TR 15T TR

SR I B e T Sy RESPZIRERIES Tty HR3L EAE«E???EH}}
PR P 1 el e ) A R SRS ] e S IR S S AT R TR e i
FIIAT o YRS e o S P R A s 2 Pl R e = R AR
%LFVﬂgiﬂl’ﬁéﬁﬁ¢mﬁﬂiﬁ?5ﬁfrﬁ%ﬁﬂ :“ﬂiﬁEﬁﬁhi’J
&~ *f?ﬂE“:ﬂi%ﬁgiiﬁwdiﬁﬁiﬂﬁﬁttii  SYPTREER T R  EORE

£—H  MEEFEROSH

A1 3-1 KR ENGIFEER e A RDRI B TG  ) o S e e AR o
TG I 53 AR o IR RS, o E N Rt T
) ['ﬁlfq SIS T SR TR R f?ffiﬁ?igé}%j/ i o 1) ﬁﬁﬁ;f {ﬂjﬁg&},%giﬁﬁgj
OB > SRR (TR G R It T B RPRI POPR = B B TR
A% 1R 10 RIS I, 57 DRI 92478

AT - B



SIS IORIFE SRR )

STDMR S ERYPERI £ TR Y

ERilEa T*L[%ﬁ}[ﬁ?QHﬁfﬁf$‘$é+§jﬁfgﬁF[*TtEEJFHFE%EjU A )
PR T FIH ST - (P RO L QPR - T B SOSIEAD AR e
F b D] (PR R R ﬁﬂw%w }%Wﬁﬂﬁ 1%7%%
SRR [FIRE T EEEAT J5) TR R E A i v PR
gﬁ‘q‘ﬂ?ﬁj (BN - éﬁésﬁﬂﬁrﬁ A PO o

8 SECRAELREEREH
- ABRWREEBES

SEFRTPRL i SRS O Ay T P fE a8 iy [ 55 < Qs P =1~ 78 (i bt
Bl SURERCHIMR 4-1 Bty T FIEd R £ %4@?;‘:@ (P2 PR KRR T
AR NSE EJ%@”TE‘IJiiﬁEF%EE? VE R R > REEIRT FRARE  BR R
= e Fﬂ[lfﬁﬂ%‘fmi E\ﬂj SRIEES” HL—@;]"‘?JHW?LI' wﬁ‘l PRI (R B T g
RO 5 AP R hil oI (S T o BT 2
A i 2 5 &WLﬁ@ﬁw%dw%%wﬁﬁ[ﬁmw@
BRI  GURRBIOR SRR SR 3 I AR ©
PRV IR ELRUAF R -

AT - B



DY SRR R R T A

YT EIETY TR R TR R T AT

F£—E BEEMSZERSHETM

PO E I SRR LV RO [ R - i
WS PR BGE F EROT PRV > 2 30 R [ s S
S A D TR -

7 PP PSR R b R T R PR R L R
EEF AT G o of PR SR 1 TR o e - @ﬁ@m%@ﬁﬁ“
o SRR T T P T B B R 5 B 4 R
PRI ARV 3adas WG Y Jﬁ'ﬁfiiﬁﬁl 6 (7 Toyota Prius » 731
FVEIREEr %i_rﬁﬁfpb‘ﬁ»EAﬁi 5 LHEHﬁﬂaJﬁﬁjyfgﬁﬁgyj:F By TOERE 1

E BRIV P

P SRRt | WPt PRARLRA = ~ T TR Ty 4 SRS - PIHE
SR P 4 5 O SRR ES (RIS 5 KR b w;a¢¢%fﬁw@%ﬂ S i
AL e P PR L o ) I T R £
A g o 4B ﬁmﬁﬁﬁ@ﬁ%ﬁﬁ@%éx@@w Py B R AT T i
ST BB ARRL [ 1 AR (S REf B 2 1S B
[ > AR (TR (R ST A TR ] B R

T TR 0 B SR iﬁf’%ﬂ/ TR I %ﬁbgﬂ‘*lﬁl
B R BEIEE  FIh s A ES B«'i?f‘*’*ﬁﬂﬁ“@ﬁ% , JE'iiET
B> F U 2 IR R N PR B

YRR > B



SV FREEERR

T FRERER A
EIENGE TR PN T E £
FHEV RS S AR R AR

MAREES

HoEEE| o B



(REREMRAI S RAGERE-
VISEEE B RR B EN)

AR ARTEE:4500 24

EAREFEFE : 9000 35, Mol kS =60 Nk
G ——————————————C

&Erm | 02-27326517
EE | 02-27329133
EIR{E# | itismembers@micmail.iii.org.tw
ik | 10669 &1thEERAEE — % 216 5% 19 12
ZIEFEN | 0RI% : 01677112
B& : MEDZAEMIERES
EEMER | WEERTT : EMIRIT-MERT
(ER171CHE5 : 008)
B& : MENZAEMIERES
YEFRIRSR : 98365050990013 (H 14 1)
AR#E05ME | E8—~28 5
am 09:00-12:30 pm13:30-18:00

T’ IT[?:;:H% MR NF I AREERETEFIE
' ' g‘ﬁ::f];““ BEREMEAINEE  BIOHM FTHE=EEFE -
easpmezwzmnansts [TIS E4 . http://www.itis.org.tw/

—

FRHEEFRBO© 2011 AEBR TR AR A# AR5 5T S (TIS)
ARBER RN B EE R M ARSI EFRPAE AP



http://www.itis.org.tw/�

	1
	41623075
	封面
	41623075
	41623075
	摘 要
	目 錄
	圖目錄
	表目錄
	第一章 緒 論
	第二章 電動車產業發展現況與供應鏈分析
	第三章 電動車廠商供應鏈缺口分析與切入策略
	第四章 鋰電池材料技術發展方向
	第五章 鋰電池材料技術發展比較分析
	第六章 研究結論與建議

	報告末頁





