B KRB
EIRERA T ABREREFRETES
B+ %X

BREBEBSEEZIRBOM

A Strategic Analysis of the Ultra-capacitor Industry

FEHZ KA B OHL

FERBE—8F—A



RBEREEBEEZRETH

A Strategic Analysis of the Ultra-capacitor Industry

il A7) Student: Tsung -Yu Huang
WEHIZ B RE BL Advisor: Dr. Joseph Z. Shyu
ARSI
FHEPZRATABESF AR ETEE
A8 436 3T
A Thesis

Submitted to Institute of Management of Technology
College of Management
National Chiao Tung University
in partial Fulfillment of the Requirements
for the Degree of
Master

In

management of Technology

Jan 2011

Hsinchu, Taiwan, Republic of China

FERBE—8GF—A



RBEREEBEEZREHH

E VN -2 HwEHIR R

AR ALARERFFZETEA

g

AAREZUE LA BRA ARRRELBEEXIHF RE > TULBRKER
REFEPRHEBERAMA TR Z 4R FBR—gHEREBRETSE
xR BAAERRMEREFOMBAREERZRZIERLAL S MR
REEEBELOMARNER > REBRAES B KRR TRRES R

ATHBERFTL GERBRELBEXB AT M AT GRS LNAT > AR E
EEMAs P RSB RREZHHERERARNTEBN  ERREE B E XA
F i8R B R R o T S B R A 0 346 o #m JB AR 09 A R 5] e 2 K 5 AR B R
RIEE - MR SEEERRER -

HHEERBREESEERK  ARRBIBEE LM T REFHRICRBA G5 M
BRIFE O BRBEEARBEANBNE LA [AREHATEN] - [BERERY
Bl aF] ~ [EnE e ki) ~ [B¥osehzmREm] ~ [EAHE] ~ [4
HEREA] -~ [FmERP) s [AKHE]  [REREETRRABERIF]
[FREXRSTH] ~ [RFEA#EX] - [FriaBORRTAR] - [RRTHHME
AE] -

MstF BEREEE S A ¥ BAERR RRHET - AEE60H AIMB R A
FRIMEREF



A Strategic Analysis of the Ultra-capacitor Industry

Student: Tsung-Yu Huang  Advisor: Dr. Joseph Z. Shyu
Master in management of Technology
National Chiao Tung University

Abstract

This thesis reports on developing a strategic analysis of the Ultra-capacitor, using a
portfolio model to assess competitive and strategic requirements. The portfolio model entails
a 2-dimensional analysis, containing market s-curve . and the value chain. Three research
methods used for data collection are literature review, expert interview, and general survey.

This research reveals that the ultracapacitor industry is positioned at the burgeoning
phase of the market s-curve, and also between the fundamental research area and the applied
research area of the value chain. The future prospects should be placed at the position of
applied research and the developing phase, and base on the applied research results to move to
the production phase.

Evaluating the Industrial Innovation Requirements and Policy Tools leads to a
conclusion that the most critical categories of policy instruments are “Nation fundamental
research capability” , “Full support to overall innovation nationwide”, “Upstream support
Integration capability of research teams”, ”Patent system”, “Innovation and development
system”, “Technical Information Center”, “Specification developed”, “Advanced and
professional flow of information and to obtain”, “high demand market”, “National
infrastructure”, ”Specialized in the field of research”, ”Dedicated marketing staff”. More
specifically, the corresponding policy instruments in support of developing IIRs are provided

in the conclusion of this thesis.

Key words : Ultracapacitor, Supercapacitor, Green Industry, Renewable Energy, Energy
Storage, Industrial Portfolio Analysis, Innovation Policy, Industrial Innovation
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ﬁﬁi?%éﬁﬁﬁﬁ%’%m~®ik%@ﬁﬁ»HmH%z%r@ﬁ%%J°%Mr
DAHBEBORASRTRANCENRELBETHORAIN  RBREZRFEHEEAE
BEBEGRANLBRI BT EASYBRSEANEEEE (B TER-A%, ) -

7z g%ﬁﬁ%

EEBESTUASERFSLEERBEEEE G B E L9 BEEERE B R —
EAXTPHEMEEE  AriioeBAdeRERE (#4EET,1994) - mpeg g ¥IEELE
GHEAEAEMAMAR ' A—HREBEMT HEHOEE —HIREYHEZHHRL >
WURHEFRBEFHTRSZEHE NEHFZRATHHELEH LT HFRTRB R
DA BR -

— R my Xy EFBEERR LTS R TR - Tk 2828007
SR RE RSB ERRBE Ao EBEM (B 2-2,5 442 HE1994) =
C D ERERAEE S BERTHIARE 0 AR LEEEATA MBS K
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o A BATATRZEAEBEMEM  RETRREALESZI T ANALtbE E42
EE > DRAFZI PRI M Ao B A 0 RALBLA 2 E B A4 L ReE I A A I MY
Ba42758) > % BAT 2 ¥R A2 &% B RS LeyRFES -

on
& ES # il &
2R v =]
7e /rﬁi'. 73 ) 2
7L » » $£ > aa > }g » 'fi
# N # # o .
J& # e e v 73
I = %
¥i:3 &
4

272 a5 el E R AR AL
AR ¢ 34k R (1994) - %%%ﬁ@\ﬁ&%%

EXE&H e ELCENE AL TR RF BB E0EERKRT - S IR N
ERBEMENTE  ARBAZEP ~HEE - & BRAEM 2 EFE 7 A > B @k b
¥ B Ao B AR A o E e ATEEREA K B RE 0 R A EE A
EEBE -

A—F @ RFHNBEAREEIHREEEHG R — > o L B EF A0 E T
53R BB R FE B AP ATRA RN AR 2R AERA AT P BES TR
RESGFTX - Bt 2 —BEETRFHOEEBEL ST FLRBAERZLE
¥ ¥yt (Porter,1985) o

oA ¥ AN

@%&%%%%ﬁuﬁ%%iﬁﬁ%%&%%%zi’&%&%%%%é%ﬁ%%
FERF2— 0 K— T AT B R A E Y B e 4 > BRI
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TR BT EAC B R BAZR T AR E E09EIL - — XA MM B RARAKRTHN=
8 0 R R AT HE 5 6 S-curve ~ B e B SL BT A 4B R o

BT EEL T

# B #7446 > Oliver Williams(1975) 42 i #4748 & 2 3 S-curve » 49 A = FF &
BER > 2R AFHRFEERE - PR RBERRAME  L30A AR EHZANE
2o TR AR Ry R E o TR E RS B Bl 694542 - @ Abernathy
Fu Utterback(1978) & iE 4% 47 #h 43 A 728 A AL ~ iR Ak ~ SR A F W E & o
Foster(1986) 81| & 5~ S-curve =] J& F #* A& R & ¥ $7 Bals X HH 58 B B B A AR AT 844 B
AT T D E A LR R B X AR S-curve BATH O FlTikis
IR RARMAGEEHROMERBIEETHREELERAGR LR E > TR
4o {7 & A R&D R 4a4a Hilt £ ¥5 91 4% 2 Biafg ey 148 - 7 9 > Klepper(1992) 48 4% £ #7 %
EERAIES > E—FRAL I RAAR LSRG ER -

23T A ENVE 5 & 0 Ketteringham & White(1984)32 A R ilfey 3 R > S X B2 5 E
FHERR D $GPE 2 KRR, 88 &% & J1 X i R ™ E B R ARG R 0
A — % 48 B o Christensen(1997)#a Foster(1986) R4k i fi7 45 24 d5 A2 2 B dafo 0y A2 - M4
Bty s RSBy Ay A 3 31~ AR ER > A B BB F v s B 0 SRR BT AR R T A
A E L > FHREUR AL E b £ BABeg @ o M Sood & Tellis(2005)4% i & £ty i 2
— R EABE T KA BE TR BB BREFT -

%~ B A AR

# B BT £ B ER LS 0 TR B BUGSE R » BB e A A 2 2 L ik
BE BEREyAFRMEE BMEERS-RBAAY - BERARKk MR BFZMHZERE
NIEE (R 2-1) 0 MARMBERMIET] > BRI ARNAGEIARAREE > 2L RARK
W RG> RETEEFZ IR MBS RERLESBO RS -
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BT R MR EZ RIS HN AR A AHMTR > HBLEITEATR

F 7 B A IR EERAGFRTEBEER AL L LA —RATFEGRF
#A o
JER L B EE LI E LB ERAETIHL -

& F Ak E S B A6 AR T 357 69 & RAYUR) 3R M S b MR e B8 -

BT | ERSRBGWFT > THARRA RO EEM L TR &
$ W F BB AR RS Rk o

BITRE | AR ERAS CRARE RN S B ERERE > HIFR
A SAEH DIt s s -

FARR D BRI (1998) - ARASMEMBRZIIM-UREBRMELAE X A6 - BB REHE
& IR JC TR 43 T

% — e A B A A3 3 o A 1050 F AR RER 0 ARIE — TR MIA T 2R AT 04 A8 B oA
4L o A Sl R e K - Moore(1998)F1 A R B e fe by 78 B ZE R 5o 5 5] ¥ ed B
AR X o ko[ 2-3 HAr Rk A A B AAT R o

Btk A A B I A RE R B REEHE TR E e R ELT 5 LR
o LOERMANXERR - A —REAEAG R > BEHre5 & SRiEAENA
e MR R R R 4R RS

5
B Bk T
o >$%$%
’:Iﬁ %
¥ hFH2
fiig
¥ R R FREAE
A& 5A < 1Es3kE
& EEAd AR
1K 5
A R

2-3 TR A A i AR A

FoR AR - Moore, G. A. (1995). [Inside the Tornado.
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BATIE A 0 BAB R @450 B 5 o

= AELANHTET  BMTAFHTHOEAL - LB ART LY ZEERR
FR MBI TRER RO BELEN S By BB F —FERWER Rk - 22 EF
PORBEF R > AT HERBDFOEE > SRARBRTHERABENER -

F= BALETOTIE £ SIREIRE T IHME - REGIATH THEE N5 BB E
BHEFR c SLERFE A ERF B ALY MBI B ERA - N B RBRFHORHEOA > £ 2
B R oI o IR B R 8 BAK 0 (BB RAL 09I K R4 ARBABE o LA EAR R RE R A
B EEE I

B TRERRZRFRE  RFREGRABHATRIKZ L FH—REBEN
T B BA XKL CE AR eBE R AZEDSER L ETHE A£G EIERE
B Sl KAw TEELR T E o

Fwth ERRRAANER
F o ARBRMAKRY

EFERIEERG WS S48 HEw > G AR R R A 8 AT REREL @RI T
ERURFN  RAELE X B LB RAG REFH - (£ 8 E g RBE T EREAER
BLULAR R AR R B R R ARG T OE £ BF ERS o Bk » dofa {& B F 813 55 e 3%
FHERBEARFANAEE  —EALRABRATLEFBURMER -

HASH X LR RHRR AMEZT HHLCLAARFANEL  —ARFEHAR
BRA A —IREERR REBERHBARTRBEER BRI LR LEENRF S -
Bof 5 —kGFERL  £EEGF BRI RN RE G > ko R4EA B E 69 REET Tk
RE BRI RTR LG GEM > EERRETUREERF LES - Bk K& P X &3
WA R R X M S A B -

Porter (1990) M@ HE R IS RGBHNEERRE L EEHLEZKER
BEREE > ROERE  AZREFEOME RESOME AN EaMERTHE
SRR ARG EAR R e AT B a9k ik 0 R e X €A R
EEAEFRRRR AERLHETURBRRAEARRGSFE TS EEENE ERF
LEERAFERFEARRRERKBEYFEEERRFN - FEEER - BRE
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AERZ  BRARSHBRAZRDREARFNNEYE - EAREH A B REBAA Y
EELEEMMN > BHEERKROFRHEBEERERE -

DRFEFLEBENEARGEEZENERE > AL LB LA AR E - B b Kotler
RETA—HEEERAER(E 24) ZEABRRRANMEEA RGOS (W
2-5) > HLBUFRTARESFH AR S b kBT £ ¥ -

B E| BUFEREHRR R A EHRR # BURE HER
BHR . ‘

1 BUR X
Py * * *
= HNZE &w
iy
%9 M
% EX RS | ‘—} k& H M &
+ \
|| wsuz e

TN )
&R # H AR ‘—P Fir

274 BEZBRTEE XX

%R &R ¢ Kotler, Jatusripitak, & Maesincee.(1997). The Marketing of Nations: A Strategic Approach to
Building National Wealth.
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&k R R ¢ Kotler, Jatusripitak, & Maesincee.(1997). The Marketing of Nations: A Strategic Approach to
Building National Wealth.
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o BREREZATE AR BT > L@ AR Z B B F F 3 BATHRM KRR
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FE B — 2 M=
EIHLEHF X # 82 B S s R B A ¥
2R
I EES W AT 5| 32 Hr R W AR B AR AT DA | B AR AT A SR AL
Wik & oh % it 1B
MeEZ AN BR B FER LA EE Z | R 2R TEAS
AR IB T A
4 & By E- S5 &S BA B E
Bk gz EERR B Sh & n i A5 48 ER AR
BEEmHEz £ 21K B 18 Hoaly
SEBERF A G2 XS |BERRIG B Wik
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T35 AU 3 F) A (BERF)
R IEZ EE T 42 BRI AZ BRHAR YL T A2
Kot 2R RR % %A A 5k % AR N
BRHARZEEH o BRI TR A 3 Hh 4
%A AR X R B8 P B RER ik s

R R ¢ Kim, L.( 1980). Strategy of Development of Industrial Technology in a Developing Country.
Research Policy 9(3), pp.254-277.

FMEEBUR IR - BB BT E > e ZRA N AN EELR (AR

BoAr 5 9) - A B mdidir(Turnkey) ~ 3 4148 & ko635 ~ BUITOYIR TS - 4%
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BRI A ot

B (A THEEDZ

BamziEn (M eiEgReyw) » B4 OEM 2 H &2
BRRAOZE > RIBEFRESBMHE) - it

SNEIHE - DR TAREER ~ A H B Sh 2 B 0 F AR A AT AT S 89 ROR
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c BBIRR BEAZET
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LM$&mﬁa%® BENEERNEORE
A -EA¥nFEZAHNER
WA E 5% CH M E LR R E ERE X AT R B AR R

BIRS o &% %é’awmﬂi%?é ¥ B R AR BIF LB A BEF 0 B RESH
BRRANBE R - BARMGRAAZ BB RMTIFRAAEZZMOR T > ARATHER
BARFE  —RHAEERB RO EEFRD I AUEEF CHBRRERE  BFL2% TR
Mregds sk & 2 BMMHRE > MERLZBE T LA BTN LB S5

1% 20 o4 &2 7% % % Heckscher & Ohlin 7 1920 4F32 i & F I 32 % > E XA AR
FENELERAGHMBEYFEHLT > EERTORFCREN LM B8 - RAFTRA
BAE TAERE W28 BERARLRACHAAGARTELEZR o £ R1% > 4%
BRGHRGENEE IRAEZREFHLBANEZRAAE HHEATA CEHEGRRS
EREFZHEATHREIFEELNTERFAT A FHZELRERMRBRT T
E¥ wRGUFENTNEETRARFTHRREAMEE -

# B oy Bela Balassa #> 1979 432 S B bk Lb i #] 35 RAEBGIEHRK S0
FRORAKZREERF R LI 24 E%F@ME%I% i 32 35 Z AT LA TR RiE AR AR
B EEEENRRE  AERBNBRIERE Bl e BTy E St B4 Z R KT A
FXEBE  mMEARESZLEHREGRE  HWESL A ZRBATIFOG G /L
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Mg RS NEAER TR GBI R F RS E ER o AR
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BN BURAGH R TERF R E LA F R IAE 0 o BUR 69 B
BREVEINLZAR R 2T HOARIRNA TR TR ENEH - mEE
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HH R R ¢ Poter, M.E.( 1990).The Competitive Advantage of Nations .

#R i o Porter RBBALER NN E E Lol EI R FET 2R A RELTL
A RELEMET > AR R E £ R EEDES » HRGZEF LA m IR R
RNAEGERRYEHREEREE ATHBENELT =~ A eBaRbe s E3 g ¥
Qi FEY c Bt Kotler A RE EAEBREZTHK c ] 2-7 977 HEEEIZ N EH
4y BURAE C AR RESEE  BEGEZEZR TGS BEOEGREN
HREE@MBIVIE o by X 45E A ¢

1 w&EHesTHeEE (BEUL - EEHEE - BROEEREN) ~BER &
(AEWAZREGEF  BRELESBE) Beehe (BRHESE) -

2. AEMR ARG I BALRENEAY  wRAFXEEZRZ4GHF (ARER) » A
B pl ke ko E@BBE -

3. HEEIsWFRLLSTHEIH (BEXL - BEREEME) AFHELH (BF
AECBRREEAKBE) o

A ot FELE FEBNEESD  wBRReAEZER FGEME o A LB NTA B E
RS - ARl SmE > WwBREEABRBE -
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2-7 Kotler 8B ZFit 5 /11 4474 X
F R R ¢ Kotler, Jatusripitak, & Maesincee:(1997). The Marketing of Nations: A Strategic Approach to
Building National Wealth.

5~ EXAIRME RER

B B 0 4T AT AR IR R R R LR A R ke — R
ARRF > 2R D AEXHRAIM el E&dsmk > B8 1960 FRFH - FH%A
AR R M 4o 77 18 A% & ¥ 69 28 B3t F 42 % - Rothwell and Zegveld (1981) % 4+ %t & ¥ 4]
MR BERERA b2 EWOAFT AT 2B R L LB @89 & o Porter (1990)
B oML BRBER MR FELERRLBEERFIR BRADIARE R > ELIE
RS EA ] A B E o BRI HICERAEIETHE ERMTAFHNIRR
BFEH e E R {2 Porter 89323587 A A HEAMIE H 2 ¥ BT B RER| AIH - B
SRR o S E LRIV E RGBS MRNG 4 - — BB SR AEL
F W EERIM GG 0 LR IABTE R A M T RS AT ELAR 5T  fR R T F R 0 A
MBS REOERMAE LR E ROV EERIHAREER FOHE B
WHEEENAIIR AE B 5485 -

LA E ¥R ¥ P E B R AR A o Rothwell and Zegveld (1981) 57 43 i & ¥ A 777 & St
HE > QIFEEMERBEANTR  THEREELHEETD - UBEETR AR EE LR
#oBRTE - BTy - BRTSERE - BTSRRI E T RIE ok 2-4 Z£4)
VBRERERERMEERAT A TEGHRRRAS MM R E &t R ES RS L
S R E— SO ARATEE RN BRGNS ERHLEEMEROERA
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& £ % E | T 4% %
Mlognr| o | °
ﬁ%l
RS
#
MET TS °

T 35505 I

IR

AT B IR

Bt 5 B R

EIeRAXRERFRG TR

%R R ¢ Rothwell R. & Zegveld W.( 1981). Industrial Innovation and Public Policy, Preparing for the 1980s

and the 1990s. Frances Pinter, London,.
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Bl 7% E (Reliability) 247 > %% % B & =445 89 M 3 — 3042 & (Internal
Consistency Reliability) & » A&} %A1 A SPSS #k 8% > 41 H ATk 26 iy =y P & > 4T
Cronbach’s Alpha 13 B 5 #7 » € FriEnigd ey Alpha A8E LS » R &b & & (BF A R
HE B AR)G NI — RS AR REMESYE 0 —M& ™3 0 L Cronbach’s Alpha
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& 53 MREBEE AEBRERASBRESH—BA

B R R 1.54 Y 0.000* X
B REMH A M X F 1.69 Y 0.000* X
B o1k ik 1.31 0.006 X
Z ;E ) ¥ R e $ons o4k 1.35 0.000* X
A E M e B s 1:46 0.000* X
BB EHe)51E 0.96 0.002 X
EHEES XE 1.51 Y 0.000* X
BELSRENZAREM 1.65 Y 0.000* X
o | R A E 1.51 Y 0.000* X
ETARSSEE IR 1.46 0.019 X
A - W% & 1.54 Y 0.019 X
FHAFERF 1.58 Y 0.000* X
B A 1.38 0.000* X
fjg Py 112 0,002 X
BAEH] € 1.52 Y 0.000* X
AEBR 1.42 0.000* X
fi&iﬂ%?ﬁéﬁ ARAERR | g v e «

Lk Akl
B3 R PR SR 1.25 0.000* X
91 F 3564 Bl 44 1.27 Y 0.019 X
|RREAGTH 151 Y 0.000* X
EZ FRE AT 1.44 0.002 X
Rk B8 o T EEARAE 1.23 0.019 X
B Z B E R 1.61 Y 0.002 X
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HPIARR BB R R 1.46 0.019 X
AN | BFIARHAREAER 1.52 Y 0.006 X
BRI AEABERLE AR 1.46 0.000* X
ERTHHBEANR 1.5 Y 0.000* X
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