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A Portfolio Analysis of Taiwan’s Biomass Industry

Student : Sheng-Chang Wang Advisor : Dr. Joseph Z. Shyu

Dr. Chi Chiang

National Chiao Tung University

ABSTRACT

This thesis reports on developing a strategic assessment of the of Taiwan’s Biomass
industry, using a portfolio model to assess competitive and strategic requirements. The
portfolio model entails a two-dimensionalranalysis, ¢ontaining market s-curve (vertical axis)
and the value chain (horizontal). Three research methods used for data collection are

literature review, expert interview, and general survey.

Research results reveal that Biomass industry is positioned at the burgeoning stage of the
market s-curve, and also between the burgeoning region and the developing region of the

value chain. Future prospects should be placed at the position of developing stage.

Future analysis leads to a conclusion that the most critical categories of policy
instruments are “Full support to national innovation systems”, “Government policies in
support of industrial innovation”, “Technology cooperation and integration”, and “Cultivation

of professional researchers”.

Key words : Bio-energy, Bio-diesel, Bio-ehtonal, Lignocellulosic, Industrial portfolio
model, Industrial innovation requirement, Policy instrument
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U.S. Corn Ethanol
Yield and Cost Scale in 2005
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Brazil Sugar Cane Ethanol

Yield and Cost 2005 Gasoline and Ethanol Demand
Gallons per acre MEDOE
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# 3- 5 U.S. Fuel Ethanol industry biorefineries and Production Capacity

Company |Feedstock|Current Capacity (mgy) [Under Construction/Expansions (mgy)

POET Corn 1208 327
ADM Corn 1070 550

F 4L % & : Ethanol Industry Outlook 2008, RFA

% 3- 6 Six U.S. ethanol producers are aggressively moving forward to commercialize

cellulosic ethanol technology.

Company Location Highlights

Emmetsbur will produce 125 million gallons of ethanol
POET Bioenergy Towa g annually. from corn fiber and stover as well
as the kernel itself

Soperton, Georgia |will produce about 40 million gallons of
Range Fuels (under ethanol annually and 9 million gallons per
construction) year of methanol from wood residues

will produece about 19 million gallons of

BlueFire Ethanol, [Southern ethanol annually from organic municipal
Inc. California solid waste and be sited on an existing
landfill

will produce 18 million gallons of ethanol
Iogen Shelley, Idaho annually from agricultural residues like
wheat and barley straw

will produce 13.9 million gallons of ethanol

. a year from yard and vegetative waste as
ALICO, Inc. LaBelle, Florida well as generate 6,255 kilowatts of electric
power

will produce 11.4 million gallons of ethanol
annually from corn stover and other
agricultural wastes and enough energy to
power the facility, with the excess being
used to power the adjacent corn dry grind
mill

Abengoa Bioenergy |[Kansas

F 4L % & : Ethanol Industry Outlook 2008, RFA
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Energy Information Association (http:/tonto.eia:doe.gov/country/ )

United State, Environmental Protection Agency
( http://www.epa.gov/otag/consumer/fuels/altfucls/altfuels.htm )

REPP ( http://www.repp.org/bicenergy/index:html )

European Biofuels Technology Platform ( http:/www.biofuelstp.eu/links.html )
POET (http://www.poetenergy.com/ethanol/issues.asp )

National Renewable Energy Laboratory ( http://www.nrel.gov/biomass/ )

120



DAL TR RALZ BIFTE RB AR S

ﬁ@—%%ﬁ’ﬁﬂﬂ%$&®p?%%

AE? AP B R DFE AL BT F AL A EAIRELEG RA
forx B o GO FFRALEF AP EF U2 M A E2 7 /2> d REHIEAR 2
R

R £ I

4
P e 0938-862-001
Email: wang sc@realtek. com

— 2PN GV R R

Dim4 2 i O4 2 2 #id Ol pi O 3%
L& i Ol jis 2 3¢ O¢m O
-~ 1 l‘t‘ﬂ%a_

Z 1 TR FANTH
(=)~ B AER PRI

O1& 1 p 1-3+# [13-6+# [16-9#
[19-12# 12-15+# O15-20+# 020# 2+
(Z)~ B> F H RN -
O1& 1 p 1-3# [13-6+# [16-9#
[19-12# [112-15+# L115-20+# 20& 12+

121



BoA AERERFE AN

“73) eh2 i ik (Biomass Energy # Bioenergy) i£dpf1* 3 #4 § (Organic Matter)
&4 5 78 (Biomass) #TA 2 diihivih o BgFL AR L BURITHE L HRivh &5
PR ERPY R EBEERFREETREEL I E T PRI R SEFE
CE AP AR TR DR P R TR RaEERp

AFwRAEe 7 AT R BT (P2 FR AT E2 B paier iz 2 g
WO CMETRTRE ) 2 T F H (Biogas & fE R F ) 2 F (Biofuel )~ 2 Fa v & o
@%%B?ﬁiﬂﬁi?ﬁn&éﬁﬁf%T%ﬁﬁ'é’JY?ﬁéiﬁﬁﬁ%ﬁéJﬁﬁhiaméﬁi?ﬁﬁﬁl’{,
Piboi & et T mAYE

YL TR ENE S RER AL B BHEATOS M T RER
WE IR SR AT R
(1) 2 Frav i g b @l & $oi Ao BB R 4 57 2 R e~ b g g & v/
FATHMTE A W R (T BT EE o
(2) 2 Fo @t a 44/ g4 (bios/chemical conversion) : 4rff%
(fermentation) - fig * (esterification) & 424 A2 Fpfiv @ (gasohol )~ i (biogas)
BAFLD A A AAE S EAL 2§ T e o b, A#EHE (thermal
conversion) : w14 § it (gasification)s 2% (pyrolysis) * ;4 24 & =% 4 (syngas)
F SRR
()2 Frac ™ e @ Aot Fufld 308 /8TRGTE TR S g R R R F o iR
FE R, 2 AFBICFEEE

EXZN [ o | #IF8
WER 7
MW/ =W = R &l 8
=R " W iE -
AH - RE .S =
n ./
B2 E4 L8755 L ey
- MiE R B g
" AL
= e " &k 7 8
= EE
S
#MHEERY PP
e ot
] e _
- T E
@ AEYE -

ER- T UCEIES
AL kR R EF T & Vol.14 No.3 2007
122



RIFTR , : )
ol AFERFTE KL R 2 g § gl
Bl A A g A FLE SRS T HPR
B R AR DL 35 FeR S s 2 FEE 2 fRBA
I FE SRR KT 2 SR
 [RFFFOEE FLE R T E s S
Folrurguyw PESRERE SRR YT ¥
b FORH A F R T T BRI 2R
oSk et £ i FLE P T H Y
A R i e R R e I S X K
PO H A R AIRTA$E s Tl B i SRR ]
G B S RS T B e
i PR 2 5184 FLE gz e 5 2 A8
B |RIFTY R TR L A~ T SR R
B [PAR I TR 8 4R FEEHEIFRE KT HP P 2 REFE A
ol EREN R B e
i: &2k SR FHE PR~ Fol iy
B | nEe FLE B R A FRRE
4 |REEEEOT N BT TR
PR R £z Fiame i 7RIS
43 |7 RE P H PR T E A A
LA RO RN ST O P TN
W 3 |FRA#HZ S RN E R R TN E
BE |rempadn Fo s - kR 4

123




¥

Yoaukz gy

i

ok PRI

EMAEROGRT YT AR

FLE SR T 2R

p=gZ IR

FLE B PSR F - KT EIR

B%ZD i 4R

FLE B PSR F KT EIR

%L OF A 4

CERR PN Y

BRELDFT LRGN TRAL

FOR AL

SHETE Mirgp

T g b 3
FLL ST

ng\fv_}_#ﬂ N o

FEE Mitip

124




ER L R Y RE am/)
o B2 TR RAE E2 RIFTE FEF

FHPTREZLE

£3EE AR A LRI
; M 7
5 8 AERL: 9

nte | Z2 Jamzpe] wn [ 2 &

I

40!

B RIS HFT L a4

I=q

0!

.

B R A AT
=

[

40!

I

L TR

[

I

40!

[

AT EFDEIT

It

4!

é )‘L%‘_}:;_'ﬁ%&

[

It

FORH A F e ;¢
;—‘i <

¥ e pis s (T % 7
A X P s S 7

A I I EE O I e I R e e I T

125



T RBZEF

5§ EHERME S HAF RS
| - &R
rfe | 7% [eMye] w4 | 28
Ferrsta £ plarant (00 '
* N
=2
EFLNAaETH p
=2
p
2 e & kT
=2
p
RIFTT S HH] A kT
=2
p
BT AR Kk T
=2
f‘L’}"J‘;}iﬁf—%r'?g\lLQ-%
3% P E2EL P AEAERER
‘ - LR
ER g AMEE| 5 7 R
PR LA *
g T
YT T N L
A kT &
e p
& 5 T L
c AkT E
P FT R
5 1 LHELP QLR TG
| & A2
PER| & |RMTE| &3 |
Lie k Eh BB fE] &
Fasdasm [Ak7 s
AFEREZ o
e S kT &

126




o SEUEE. 1 LESE i

ARAEERR
_ E2ELEH ’
JEp : LR
“EL | Z& |JEMTE| &5 | 2L
‘ B '
2 F B L B
momE A kT &
_ . p o
7%’:5;’:'3}
v ﬁ‘}\m 5 #\jcj_rﬁ

R A

ARAEERR
€ B ’
7P RRLRE i

3 % +2 2
MFRRER |
B
A

EL
SRR AR
T8 ki &
@&;%&m{i‘;j E]BN
SN A kT E

¥ FRZ R

AHA LB
£ /
5 ERLLE £ g2 B
ek | z® ERMEE| w3

|

o o
-~ =l

EFPgRTE T AR

o] »+
I~y
.h-‘

o).

plATA S 2

It

., v
=4
.h_‘

4!
~ =

B F4pE 4R

}.t.
%)
w

127



FHEMIET R &

I e
I8 RALRE
g B AMER
. E ’
=L HE AT s
P BT E
HEEDF &7 (P ow
AEFRL R kT e
S 4m B—é_’
Eﬂi,.‘:;_? 47

REZprgd | JRETE i

128




129



