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Abstract

The industrial sector which play a very important role in
Taiwan’s economic development. How to balance economic
development and environmental protection? Through the adjustment
of industrial structure, crucial technologies to enhance the value added
in industries, promote low energy consumption and low carbon
industry, thus achieving economic development and greenhouse gas
emissions decoupled, which become an important issue of the
sustainable future of the industrial sector.

However, the adjustment of industrial structure should carefully
review the existing importance of industries and the degree of
association between each other, further assessment of Taiwan’s
industrial scale, power of technologies, opportunities of
transformation, and domestic and foreign industrial ecology and
market potential. Finally proposed the direction and recommendations
of Taiwan’s industrial sector which will help to achieve low-carbon
economy of the industrial structure of the target.

Looking at several advanced countries, the industrial sectors,
mainly in the carbon reduction technologies improved, research and
development of industrial adjustment strategies. According to the
present results, the following description will be made of Taiwan's
industrial sectors to adjust strategies and recommendations.
1.To promote overcome bottlenecks of advanced green technologies

in the future
To promote advanced green technologies in the future, When
generating byproducts, how to effectively deal ? To ensure the

development of advanced green technologies would not derived



harder to solve the environmental problem.
2.Advanced green technologies with the risk assessment of policy
To promote advanced green technologies in the future, must to
comply with the policy direction of government, considered whether
to generate byproducts, industrial economies etc. which such as the
overall issues. If there is pre-established policy of the risk
assessment of policy for the future of advanced green technologies,
it would be reduced bottlenecks of promotion effectively and
develop ways to simplify the cumbersome.
3. Assessment of carbon reduction potential of industries
Understanding of greenhouse gas emissions in the domestic
manufacturing sectors, in order to grasp industrial emissions
situation, through carbon reduction data of industries, emission
intensity data of products, and reference to proposes from industries,
assess the abatement potential of the main energy-consuming
industries in the future, as industrial restructuring plan for the
reference.
4. Assessment of industrial structure optimization

(1) Different ways of saving energy and reducing carbon, it will
affect the performance of the industrial output value of the
industrial sectors, and industrial output value of structure
accounted for the different results.

(2) The main purpose of the industrial structure optimization of
industrial sectors which hope to reach aspirations of high-value
and low-carbon, but it is not just adjust the proportion of
industrial output value structure to reach the goals, which must
be to consider overall policy direction, effect of different carbon

reduction technologies on the environment, effect of different



3)

carbon reduction technologies on industry structure, bottlenecks
in carbon reduction technologies, reduction potential of various
industries, industries and economic costs etc.. After
comprehensive assessment, further adjust the industrial structure
proportion, this will not ignore the value creation performance
of individual industries, and reached low-carbon industrial
structure towards the needs.

Continued research is recommended for the industrial sector
towards low-carbon industrial structure, in the established
assessment methods, explore ways to the development of
low-carbon industrial structure, and actual interviews with
industries, to develop relevant strategies and programs, establish
realistic planning, and effective low-carbon industrial structure

development blueprint.
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ﬁ,:}:i;'; jfrﬁz{: » TP 4o o
(D)ol a3 f W E ST §F o=
PERE fﬁf;’}iﬁxilﬁiﬁ‘ésp TR ]
= EIE F oo 5T COy# 2z (Flue Gas) > = 106,170 =
WE[E 28 % 2.9~ 210 “Tm o
229 KT P FE
Steam Outlet Fuel Calculation Flue Gas Flue Gas
Temp |Presssure| Ethalpy }g;:);l };1;; (CO;O/BE%}S/I;?O()} = | Flow Flow \i)cl?’i Sl?t;iﬁ En(lzigion
Feed Stock |Boiler| Z8EZEE (T/hr)| TdegC |Pkg/em?| H keal’kg |Mega cal/hr NCM/hr kgmol/hr| NCM/hr Ib/yr
Gas + LSO #9 300 513 94 816.26 221,289 78.384 2,665 65,289 11.63 0.9 235,933,719
T kR ARG RIS D
%210 T F e
Air COG BFG LDG Flue Gas
CcO, % VIV 2.38 21:29 14.55 11.63
C.H, % v/v 2.42 0.00
o, % VIV 0.1 3.04
CO % VIV 7.06 20.78 75.92 0.00
H, % viv 57.39 2.76 1.45 0.00
CH, % VIV 24.55 0.00
N, % VIV 6.1 55.19 8.08 72.49
H,O % VIV 12.04
At % v/v 0.80
Total [kemol/hr 2.299 288 197, 127, 2,665
lkg/hr 66,580 3.021 6.050 3.797| 79,447
INCM/hr 56,326 7.054 4,828 3,104 65,289
‘flj\//);‘l NG ARl Ag o &
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()4 4B R CO H ik B A TR T F ¥ 2R

%I/z.\ SEpE 1 ®% EPC 2 Rp EPC =k 1 BB R
HFR A EPC R ¥ HE > 4 MBI} EPC &R
2,

7 * MR > de®] 2.56 1T e
i 5 — 1 300 (ton/hr)ga g s S F B R A2 0 &
RA32(FE ) H Y RpRE T F T5% k3 322.32(F

FA); TR & S? b 25% > £ 3+ 109.68(F & =) 4ol

2.57 #7571 o
. EPC@sh (BELWET B
. 100%=A%+B% | EPC K Bl Y EPCHSER)
A% = GM 30.6%
EP (B5h) C (Esh
lpbﬁmagso% lﬂiﬁﬁa’\m%
EP (BRA) C (EA)
0.8A% =M= 9.2%
EPC (EP9) |
E: TH2a%ET GREEMA) 0.8A% + 0.3B% = 64.8% |
B R IRAE

P
C: iR REET

TR KR R AR

Bl 2.56 ~ W p EPC & @t EPC 3 * B T2 iicd
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EMEHE

109,680,0007T

13%
322,320,0007%

Bl MG & A

s fRER#E51432,000,0007T
PR AR DRI RSP AT AT

B 2.57 ~ &4 CO 3 1Lk BB R T 3

()14 fg i i e chil Az 1 A2 4 3 B
AETLRAIATREBE  h o PG EE A A
AT TR HE SRS R e F Y
3R~ 4 5] 0 ho ] 268 65T o 3k~ AR HRIE B R T

W& A bkt 9F 57% -
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BE IR AT . _
mEE A R U ok b L)
mE/RiEE A n QA EXEVIES
FERESRmAAIEE FEREEHERIEH FEtREZEPEIRALRIEE
HEIEE NIE 5B EEA5] 1aH kA pr=| =] kA5
HiRER RANK BB 2.62% || BEHREA BRI+ 0 028 HétHE% 1t 57.0%
BRE) S p— 0 AFIERTE) e . ;
- Ff B EmE% 10.00% 016 {22 K144 6.0%
LIEET  meas M REE
HEEH R RARHIERE | 400% || ™ 0 = 4.00% 026 BhY « EFRHE 14.0%
ﬁg,ﬁﬁéﬁ - oo ~E b ES |
RE A : Axa@f kA (local) 9.00% E1E .
N\ FH L ﬁgﬁ*ﬁ$§ 3.00 % i o ¥§ 046 §F¥ *‘I'E'E*S‘Z{m] 8.0%
— AR TRFA%H 16.00% e BR#%
a B i e
g | i R >00% @z 100% |y [097 BT 15.0%
EHBNER I R LT EE 13.00% =
e E A ° Al
[ ) n
hd vaX
TAMEEIRE | 1530% %5
gy vp St 6.00 %
st 100%

TR AR DR RIRND S AFL AN

] 2.58 ~ vt il o] il A 1 Ae A 9
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(@) B> FALET B

BANTER Y o USRI AT BT s o
SR EERMARFERDE R BT E o 4ok 211 477 o A

Pkl s FE R Y B WA T B

hod 2,12 #
#2211~ ¢ B4 MALEr B
e )
"L Ry L A Rl R

L grek kR 80% 20%
* g O S 60% 40%
L #E 80% 20%
HrlR R RH L E 80% 20%
Wil s i % 80% 20%
WL AR 80% 20%
DCC -k it 4r® 80% 20%
EEH 100% 0%
T 5 ;kf s 028 PR A 60% 40%
ST EE TR A R 60% 40%
LRI R 60% 40%
FREITHA 60% 40%
%ok & 60% 40%
T 60% 40%
LR 80% 20%
373 60% 40%
BT F KA 026 LN SR 80% 20%
RAZ AR A A & 80% 20%
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, RTINS e

3R fE 037 Y514 100% 0%

ST AL (EE) 016 M-S E 20% 80%

1 gkt o |77 EEFEEE 0%
T

FHKRR D RALIESD AL A

% 212~ ®l4z ﬁ_/):ﬁ THZ YO R®A w‘_p‘l;ﬁ

x 2 ‘__[— 2 2F 1 £ W=t
. o o AFP A o R B p R A
T8 =X XA ﬁlﬁ";{"ﬁﬁ %‘f’a ;;'3'#
¥ S5 . + ot (%)
* b 5)(%)|  (NTS$) (NTS)
WEL R E
4 Frok k ¥(Cooling water
1 28 6.00 25,800,000 80 20,640,000
system)
*iE R v]&:if%dﬁi%] % ki(ash/spent
2 _ 28 3.00 12,900,000{ 60 7,740,000
sorbent handling sys.)
‘AT F 3k # (accessory electric
3 26 10.00 43,200,000 80 34,560,000
plant)
4 |x#%ZFAEH(&C) 26 4.00 17,400,000 80 13,920,000
5 |£ # % (Reboiler) 28 2.00 6,600,000 80 5,280,000
FRR iR Rt 2 3 F (Lean/rich 28
6 1.50 6,600,000 80 5,280,000
HEX)
7 |\#Ff w4 4r E(Lean Cooler) 28 1.50 6,600,000 80 5,280,000
8 |4 #r B (Reflux Condenser) 28 1.00 4,200,000, 80 3,360,000
DCC -k 4 #r 2(DCC water 28
9 2.50 10,800,000{ 80 8,640,000
Cooler)
10 |&% 75 13 1 (Storage Tank) 28 3.00 12,900,000{ 100 12,900,000
11 |'E 5 #h #%(Gas Blower) 28 5.00 21,600,000 60 12,960,000
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P B R R

AR AT

2 2r b 2 2F ¢ X 2F 7
T LKA ] _ BN #A
% =% A RER I ey | 1 |00 ge
LSRR , + e (%)
b 5(%)|  (NTS) (NT$)
3oz e o 8 & (Absorber Fluid 28
12 0.50 2,100,000{ 60 1,260,000
Pump)
% #E % -84 & (Condenser Fluid 28
13 0.40 1,800,000 60 1,080,000
Pump)
F ¥ ¥ w48 & (Stripper Fluid 28
14 0.40 1,800,000 60 1,080,000
Pump)
15 |4 -k & (Cold Water Pump) 28 0.20 900,000 60 540,000
16 |z & (Absorber) 28 13.00 56,100,000, 60 33,660,000
® #4 ¥ % (Direct Contact 28
17 4.00 17,400,000 80 13,920,000
Cooler)
18 | # & (Stripper) 28 13.00 56,100,000, 60 33,660,000
19 |2 Afafe 37 15.30 66,000,000 100 66,000,000
20 |z AIHHGED) 16 6.00 25,800,000 20 5,160,000
21 |3 AR 46 8.20 35,400,000, 100 35,400,000
ko 100.0 |432,000,000 322,320,000
FTHIR RIS AL AT
3. ;fﬁ-}% TB e ¥, "‘—f.' *
PR AR ERER Y R R B e 4T 0 G
B ilkim B 2% 4ok 213 P17 o ¥ ob o M AKE

% 0 4oB 259 o > 2020 #

18,500(F & =) ~ 2025 & 19,100(F § =) ~ 2030 & 19,700(F

Fa) Bea

6% -
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%213 B hABE Y 2%

5k L& FEES
3 EINPE A 3 e Rk~ 2 )
F1 £ £ (ton/yn) 11,227,141 (ton/yr)
F2 |t 24 (2 +p ) (tonlyr) 10,701,139 (ton/yr)
- 1 300 (ton/hr)ékg - - & CO,
F3 £ F3(toniyr) 106,170 (ton/yr)
RL | w05 &% 3 0 51(%) 60%~80%
CLl | weidis 4 B3k & e % (SNT) 432,000,000 ($NT)
v ) 2020 : 236,071,452 (ton/yr)
il 3 N N
Y1 ;)i %,F: j_;ﬁg (t(()i?zg 2025~ 2030 1 555 - 243,872,339 (ton/yr)
e TR oy 2030 : 251,614,062 (ton/yr)
2020 : 12,214,200 (ton/yr)
Y2 | 1 ERPede 4 1 A 4235 RI(tonfyr) | 2025 : 12,617,813 (ton/yr)
2030 : 13,018,366 (ton/yr)
R2 | 1 %4 1 i 4 & v (%) 5.17%
2020 : 4,568,111 (ton/yr)
F4 | 2 #£3nPasp# ! CO, £ (tonfyr) 2025 : 4,719,062 (ton/yr)
2030 : 4,868,869 (ton/yr)
2020 : 43
M | 300(ton/hr) 4% & & #ic 2025 : 44
2030 : 46

TR KR AT A
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A RE R
(B&JT)

19,800
19,600
19,400
19,200
19,000
18,800
18,600
18,400
18,200
18,000

2020

2020F F2030F 3 & RA1EN6%

19,700

19,100 T 569

18,500
il

TAKR AT AT

42030 # 1

B 2.59 ~ 1 FE IR LS

2025 2030

rﬂ-

W hKAR AR

FAN LA R A A A S

dod 21457 o d S EAT A B E P HRE AP Tk
BFRAAGESE S MR %@ws@%még’
R Fopee B4~ ‘ifﬁm“"&ln\ a4 f?)’r-i” BRE AP

PR PR EIEE
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# 2.14 ~ 2030 # 1 %

v‘r

‘:

RS TS  BR

RS

I I ) B P i
, FOF EREP @P&%?
* A x%%%w | g
SaBh (F &) (Fd~)
&1(%) (%)
A ] 28 57.0 11,229 8,421.75
h RES N h 3 2
e 26 14.0 2758 2 068.50
kH A &
RS RS 16 6.0 1,182 75% 886.50
¥ -pHz
f 46 8.0 1,576 1,182
H TR 7%
Wit 1 4 37 15.0 2,955 2,216.25
TA AR AT AT

b b 3 ARBHA PP T

EHERHTRAPR
(1) F3nm Mgt #%&%Jlﬁth}igiﬁxx%Q

|l

f%;ﬁ%u T BLeni

[ gad | "-‘IF“KF'B%)‘ r}]l'}%l :}ﬁL;a:PQVEJ fe o ﬁﬁ,\x,

F g (AD)  BIp 2L H R
LMD BHFEIHT &2 Ple»%]/\ Vi
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Clmmgr TRy Rt A %543
£ Mcrg¥e s 0.1% -
D.2020 % 2030 & - # 4: 5307,923(F & ~)» # &% F &
LN E 28%-

s
N
H
U‘I
\-H&:
\4

AP TR RRA L (5 AEREGEAE
7T A A 2020 2025 2030
3% 7 %5 (AD) | 13,875 14,325 14,775
3% 72(D) | 18993752 | 21510,653 | 24,300,775
AEREFE ST 19007627 | 21524978 | 24315580
(D+AD) b ) 1 b ) )
AT RMD):E EHAGRE
SR R A
Q)1 EMPHr TS H BRAE Bt AL LR E

AP B3 (BE)$5(AX): 2(FA) f AD 2 # £ ¥
F4E ~ et % o

BawieX): APy ? B ERA 2 A8 23 £
R PRARE A BT AR

Cu MM @ ® TwEis it Bk i o € 0 & % 004 5
% 0.1% -

D.2020 & 2030 # > #4r 14,143,340 (F § =) # &%
IEENE 2.8% -

S

105



+ Bl
I~ 2.16 ~ 1 S

\4

R TR B A ) Bt AF RGN E

Mo EE ~ 2020 2025 2030
PO (BL)R
(A X) 50,382 52,016 53,650
R OE (R 4 R
L ‘ZSEZ]P\ T"g‘ =1 50,854,884 57,738,492 64,994,956
1) (X)
e
(X+AX) 50,905,266 57,790,508 65,048,606

ks (X)s SERCARE
TR KR AFEL AT
2.GDP
(DF2 F2m i TR BRE o Bl 2% GDP

A ¥ GDPH{FF 1 £3v/m i Tl iy |18
R - R p R R RARECEY B M M- Nk 1)
Bdedy o L R A GDP H{ 4

B.2020 % 2030 # > #7% A ¥ GDP #{%f » H £ 2 & &
0.6% -

13,770

GDP}S%8
FE®EET
15,000 7

14,663

14,216

10,000 1

5,000 -

O_
2030

2025

2020
TR KR D AL AT

B12.60 ~ 1 $30mary o i i 91y A% GDP # 3
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(&1 F3nmgr Togi FXE > PIRQ GDP:

A. %% 3E #-7]¢0 GDP 4 % # 5gp| & > 2020 ~ 2025 ~ 2030
£ /& u] % 19,058,476 - 21,562,098 ~ 24,325,968 7 #

B.#-3E 3] 1 GDP & % # TEip| B4 b 1 LI s
AT RRAE ) ey A¥ R4 GDP g > L H
A k& PFE PN GDP FERIE % o

C.2020 #15 » 1 ¥ Tobis g bkt | B B
# R} GDP & & £ & 2% o

DAFE 7 »end B G RERTE® B FlpF ds v
B3~ e 4e > @ ¢ P~ B4 7 GDP ehd & o
Ra o p TR e P 53 GDP chf w8
ldo e g TS 3 B K *ﬁ?s‘;%ﬁié_fﬁi\
®F o 2 GDP 3 7 f o B > gL g BPR R
¥R RGOR RS A F AR o 2 R A A 47
v CGE 4] » 4rpt » %7 & GDP e’ %8> W > o
PEE e @ TR U R PR AR I A
TAFEHORTWREAY FRE B DR sFR

%3t
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GDp
FLEEET)
25,000,000 21.576.314 24,340,631
20,000,000 A
15,000,000
10,000,000

5,000,000
0 -

2020 2025 2030

TARKR D AT AT
B12.61~ 1 Mg w Torigis g2 d | (5 @M GDP
3.CO; % 4747 14 47

OECD(2002) & 45 3 4r i Fo 57k 5 7 47 22 i g B 2

A A Ty | - 2 BECRME 2 LI SRS

Wﬂﬂﬂ%ﬂ%ﬁﬁﬂm&ﬁ‘zé“\lk’ipf

v

*

FHLEMPEREE TR BRA L & COpRE

o GDP 2. B %y erdf4r > & 4 8 AF7 7 7+ chliedp & 7

2N

o FgRt E4r a2 R e OECD #55% ~ Juknys $ic5%

de L ERRT o
(1)OECD #:5%
OECD %:47 7]+ 2.8 - i & g1 Ay e 2 g1t

1= Y
1 .

TR ARG MY L LT R R R -

?3\
i
T
J

A ¥ ERIT O RAT S APEME B L

s
W
RN

T
M - S Ol BT - B SV S 0 = 3

il
=
=

BT 1 RAT LG BAA LR EARIES

RAETAE >m - F MBI EF A RS o OECD % fic

FA4r@B 2.62 1o 0 H N EA T AT o
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(EP/DF)%iH *

BLén 45 3 =
(EP/DF) g s »
B4 B =1 — AL 4948 3

EP3BISE A : COHER &
DF #7588y /1 + GDP

BHEH) - BRILEA
B N
A8 ¥ AL 89
(M4 RB-FAHF - BAEHERO)
BRI

O S R
(R EF5E  BA#R])

BRI

B o]

7k %R ¢ Indicators to Measure Decoupling of Environmental Pressure from

Economic Growth, OECD(2002)
§ 2.62 ~ OECD % 4 =51
BB A (EP)d B2 4 MR E = AR ER(AE R
% 2010 #); i Aspts 4 (DF)d 3E H-2) 35p (& 2 # % 2006
#£) B4 2 ARG 4 > 1T A wy EP -~ DF
&ﬁ%ioi‘ﬂ SRR 2R iR T o x ¥ § EP
fcDF 22 B %3 » £ EPDF 3 AR HA 3 ~ 42

BE R

“q

é%ﬁﬂﬁm%ﬁﬁzw’@%%£k~&a’gﬁ
43 L& Frbnfpay B o SRR
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AF B E S L R E it AR E R B R

# > Pt > »* EPIDF> # EP fo DF *t a2 ¢ A4 [~

2010 & enF ol o 1k BRI R E E o dp R A 455

B o5 4ol T BEATT o

A2020 Efs1 EmPmE gy THms BR g 0 2
2020 ~ 2025 ~ 2030 £ ¥5% ppEfs g o T A TS iE b
B 4c(d 0.09 3 4 3 0.17) o

BAT 1 ¥ » [ s Eng 8 CO g
{r GDP # i %4y 2 A% > 3% 2030 # & 4 P A »E
(% 4 15 B < bgHE 4e) o

0.20 -
0.17
g 0.15 1
2
A 0104 _009 a
%
0.05 -
0.00
2020 2025 2030

FALKR AR A
B 2.63 ~ CO, %t 47 ~ 17 (OECD #i=5\)
(2)Juknys #-5¢
F#F Juknys 47 &2 S o gy L A o i S B E B en
Pik > MLY% ML 2 E 20T
o EAMET P ART R %4
Ay = pARFTR(Blde L R R) [ AR

£ ()4 : GDP)
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o EF R ARTIRITAL 2 IRBT LR
G4 = BT A (bl CO, B%R) [ p AT
B (b 4e o w R )
o A4y x M4 =CO,#%E /GDP
ARG EE D N [k FRRE 5%
WS EMAEE ARG ELT ] TE R AH AR
% o 4ol T A BT o
A R3NP TR Bk, (02030 & 4
tCO,/GDP #p# 2020 & » > 87% ; @ #x* [ lEis
HHEXH  w o RS 53%-
BAF /7 1 £33N i % T 4 B K
TR MO R EHAE E DR B T
=

12 1CO,/GDP %45

EfT: Wi/

2020 1.045 x 10
1.042 x 107
tCO,
1.032 x 10
GDP
2025 1.028 x 107
2030 9.9 x10°
9.51 x 10

B EmmissmeElars D GRBEEEEDE%

TR &R AT A

Bl 2.64 ~ CO, %44 4 17 (Juknys $238)

111



4.9 £ 2 ¥ SHB IR
G0 B H RS GDP 4B E hiE > v e
HREUSEEER AR - T SRR A K

ESLTA LY =i

PO B DR
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BN

fﬁor_ﬁfﬁﬁé_fﬁi‘aét \ilrrjt" P&*"%FLL£KT'{":T,\YE—‘[&LL,
j\'éﬁllgié' im"r}%l%' 'E%‘Iﬂd’ﬂﬁil‘é'ﬁ:é_#/}lz{g
oo WR M E A RGEF o AR B BRI AR
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e ﬁﬁ%’éjﬁ_‘iﬁﬁ%
(FE~
E: 2020 2025 2030
LEa 7,610 7,856 8,103
& B 20,231 20,887 21,543
T ER 7,265 7,500 7,736
41 ¥ 1,062 1,097 1,131
i ¥ 36,167 37,340 38,513
FERCRE S

i A E st ] 1 (2013.3.25)
EREEE S EHPEE L EHRE

4 B 265 o oo SR EHEUSEAE L 0§

2025 &£ 4 ‘/E’_Jfﬁlﬁ.,”ﬁ KT 1 % d 2012 & 29.5%%% % 2025

#143% - 2L R EY R EHG 2 BB G 0 21 ENPHE
> F&L%Iéﬁ%?ﬁ% Jis o BB E R R
Bt £ 2 F ] GDP R v SRR P R R

oo g BRI ) IR T R S AR

=

W BRG] e

' 2012 (USSR - (RER TR Ry 36,667((B0T) - SRy 36,243(180T) ~ BTk 45,498
(f87T) ~ RAZT 38R 5944((E7T)
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2012F1R1T 2020 F8LEEAL 2025 F B EEAL
BULEELGE BIRRREEZE BIRRREIEZE
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