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570 SRR % ZEOH PEEH103F128
fyix— ~ FIEEHINBEE B ENAIEZER
T2 Jakhi & (F ER) JRE A (T TT/E)
2020 | 2030 | 2040 [ 2050 | 2020 | 2030 | 2040 | 2050
Ewa AL 19.20 | 1827 16.90 | 16.58 | -1.74 | -1.61 | -1.81 | -1.97
WLRE IR 9.05 [ 21.94 | 12.33 | 0.00 | -2.34 | -2.33 | -2.16 | 0.00
WK R A B kR | 0.00 [ 1491 1169211920 | 0.00 | 2.46 | 322 | 3.64
IR AR A B G FifE | 0.00 | 15.06 | 29.39 | 39.46 | 0.00 | 2.38 | 3.09 | 3.55
PREECCS fEfiR | 0.00 [ 13.07 [ 41.51 [ 5825 ] 0.00 | 1.32 | 1.38 | 1.40
PAEELCCS mifE [ 0.00 | 26.14 | 83.03 [116.49] 0.00 | 1.32 | 1.38 | 1.40
FESE ] fEfR | 047 | 0.61 | 0.56 | 0.55 | 0.38 | 0.27 | -0.55 | -1.28
[Etsk | mifE [ 124 | 1.18 | 1.09 | 1.07 | 021 | 034 | -0.74 | -1.36
BeEE S fEfR | 0.83 | 8.19 | 11.75 | 1543 | 2.82 | 2.03 | 1.78 | 1.02
B mifE | 122 1226 | 17.61 [ 23.13 | 2.82 | 2.03 | 1.78 | 1.02
N A fEfR | 197 | 647 | 7.84 [ 928 | 433 | 230 | 1.07 | 0.43
KR mifE | 2.34 | 8.14 [ 10.03 | 12.02 | 415 | 2.12 | 0.96 | 0.33
HhENEEE fEfR | 0.07 | 096 | 297 | 6.58 | 0.51 | -0.58 | -0.87 | -1.02
HhENEEEE mifE [ 0.25 | 1.06 | 428 [ 1026 | 1.14 | -0.04 | -0.42 | -0.81
BEEY A E AR TR FaEfd | 0.08 | 2.62 | 426 | 429 | 3.68 | 2.52 | 2.50 | 2.24
RETEY A S RE L mifE [ 035 | 5.61 | 573 | 529 | 417 | 259 | 257 | 2.29
R FEfR | 0.00 | 0.68 | 1.92 | 2.56 | 0.00 | 2.16 | 1.15 | 0.26
R mifE | 0.00 | 1.29 | 544 | 9.71 | 0.00 | 2.15 | 0.97 | 0.15
SRR EE kR | 0.00 | 0.17 | 0.74 | 1.81 | 0.00 | 479 | 537 | 5.05
SRR A FifE | 0.03 | 0.72 | 2.50 | 6.00 | 597 | 406 | 521 | 5.04
SRS fEfR | 0.00 [ 0.18 | 111 [ 191 [ 1111 | 224 | 129 | 0.73
RS E FifE [ 0.06 | 078 | 1.78 | 3.06 | 11.11 | 294 | 1.73 | 0.72
12E ek = (5 S E) R AR (T TT /)

2020 | 2030 | 2040 | 2050 | 2020 | 2030 | 2040 [ 2050
T [P ZER HReE FEfR | 078 | 2.19 | 2.62 | 295 | 0.15 | 0.71 | 1.51 | 2.29
PEFF2C LR mifE [ 0.81 | 241 | 2.86 | 3.16 | 246 | 2.55 | 338 | 4.43
FEFTEF A AR R 2N &% | 0.01 | 0.04 | 0.05 | 0.08 | 1.67 | 2.56 | 2.86 | 3.06
FET B A AL A | 0.18 | 030 | 038 | 0.53 | 4.11 | 473 | 523 | 5.51
FeH R pmEL fEfR | 0.17 | 0.28 | 0.30 | 0.28 | 0.56 | 0.97 | 0.96 | 0.90
FETF R s FiE [ 0.16 | 030 | 032 | 030 | 297 | 327 | 3.46 | 3.50
HELEDEH fEfR | 029 | 040 | 042 | 0.38 | -2.06 | -2.59 | -3.07 | -3.44
HELEDE HiE | 029 | 040 | 042 | 038 | -2.06 | -2.59 | -3.07 | -3.44
B LEDISE FEfR | 044 | 122 | 1.89 | 1.86 | -1.44 | -2.38 | -3.17 | -3.56
HELEDEE miBE | 059 | 1.84 | 203 | 1.86 | -1.42 | -2.32 | -3.05 | -3.56
KRR fEfR | 049 | 0.89 | 0.90 | 0.83 [ -039 | 1.71 | 2.65 | 2.40
PRI KFERER miiE | 051 | 1.09 | 1.02 | 094 | 021 | 3.70 | 4.03 | 3.82
BB EVKORSCE | fBi | 021 | 055 | 0.66 | 0.79 | -1.32 | -1.42 | -1.67 | -2.09
PP E L R IO CE | B | 030 | 093 | 1.05 | 097 | -1.16 | -0.98 | -1.39 | -1.74
et FLE EAK 233008 fEfR | 0.02 | 0.05 | 0.05 | 0.06 | 3.56 | 1.43 | -3.60 | -7.42
FeFt BB OK 283808 HiBE | 0.05 | 0.11 | 0.13 | 0.13 | -2.33 | -2.16 | -5.42 |-10.65
BB EUKSE[HEH FEfR | 0.11 | 0.27 | 0.25 | 0.23 [ 13.31 | 6.34 | 6.08 | 5.45
EA B B K 2 (E FiiE [ 0.14 | 028 | 029 | 030 [ 11.98 | 7.24 | 6.11 | 4.30
B =S mes fEfR | 0.06 | 022 [ 024 [ 025 | 1.18 | -2.70 | -4.67 | -7.76
I = g eR mifE | 0.09 | 0.30 | 0.39 | 037 | -0.16 | -2.71 | -4.27 | -6.18
PEFF R BRI fEfR | 025 [ 093 | 1.26 | 1.68 | 6.26 | 5.59 | 4.28 | 3.65
PR SRL mifE | 035 | 1.31 | 2.00 | 245 | 857 | 6.84 | 493 | 3.66
AR RS 2405808 | f5x | 0.00 | 0.04 | 0.08 | 0.14 | -0.03 [ -0.47 | -0.84 | -1.29
PR RS 24580k | BB | 0.03 | 0.26 | 039 | 0.59 | -0.03 | -0.49 | -0.86 | -1.29




RIBE ~ RIRE  SAEIR AR - BEEEERHBBRRE ZIEEREBNEMNE DT 571

e Rk 2 (B ) R R (T TT/ )

2020 | 2030 | 2040 | 2050 | 2020 | 2030 | 2040 | 2050

AR HEFF2e s ivieR kR | 076 | 3.16 | 534 [ 7.10 [ -0.17 | -0.95 | -1.02 | -1.45
R Ze RS R giiE | 1.64 | 538 | 791 | 994 | -0.71 | -0.97 | -0.67 | -0.94
PET B A AR &t | 0.00 | 0.01 | 0.02 | 005 ] 0.74 | 046 | 028 | 0.12
FEFHBF A 2T 2R mifE [ 0.03 [ 005 [ 007 [ 012 | 139 | 122 | 1.16 | 1.06
PSR SR EL fERx | 0.11 | 0.56 | 0.74 | 0.95 | -0.13 | -0.66 | -0.97 | -1.30
PEFF R ERE R mifE [ 0.14 | 0.64 | 0.83 | 1.05 | 0.71 | 038 | 0.16 | -0.15
HAELEDIE kR | 075 | 1.00 | 1.17 | 147 | -2.24 | -2.67 | -3.13 | -3.49
B LEDE, FiE | 0.75 | 1.00 | 1.17 | 1.47 | 224 | -2.67 | -3.13 | -3.49
HELEDIE kR | 1.86 [ 10.00 [ 12.43 [ 1553 [ -1.58 | -2.77 | -3.24 | -3.60
HELEDIEA HilE | 5.64 | 10.58 | 12.43 | 15.53 | -1.66 | -2.76 | -3.24 | -3.60
B LEDRY LR fEfx | 0.04 | 0.70 | 0.81 | 1.01 | -1.72 | -2.74 | -3.20 | -3.56
B LEDI S HiE | 042 | 070 | 0.81 | 1.01 | -1.45| -2.74 | -3.20 | -3.56
HELED P ME FeEfi | 0.08 | 033 | 0.39 | 048 | -1.89 | -2.64 | -3.10 | -3.46
B LED R4 milE | 024 | 033 | 039 | 048 | -1.96 | -2.63 | -3.10 | -3.46

FEFHRESELEE ZKRSEE | FEfx | 0.01 | 0.03 | 0.04 | 0.06 | 0.64 | -1.55 | -1.78 | -2.12

BT B E RO ACR | 7iiE | 0.01 | 0.04 | 0.05 | 0.06 | -0.09 | -1.48 | -1.57 | -1.81

TR BUK SRR 5 | 0.00 | 0.01 | 0.01 | 0.02 | 098 | -1.37 [ -5.30 | -8.91
A FLH B UK Bl FiiE | 0.00 | 0.01 | 0.02 | 002 | 1.18 | 1.56 | -2.49 | -8.36
PR BN BUK 2R &R | 0.03 | 0.10 | 0.13 | 0.16 | 12.30 | 5.64 | 5.03 | 4.16
E R IE B UK R H R FiiE | 004 | 0.11 | 0.15 | 020 [ 11.04 | 6.20 | 4.61 | 2.80
PeFt = et fEfE | 0.01 | 0.08 | 0.11 | 0.18 | -7.44 |-10.61[-13.98|-18.34
A= FEL R FiiE | 0.02 [ 0.11 [ 0.18 | 0.23 | -7.95 [-10.20[-12.96 | -16.22
TSR fEMR | 0.11 | 042 | 0.67 | 1.27 | 11.56 | 10.50 | 10.34 | 9.28
T E L giiE | 0.14 | 0.64 | 130 | 2.16 [ 22.87 | 14.18 | 10.69 | 9.14

e AN ERER/E T Z800 | FEMx | 0.13 | 0.21 | 0.24 | 0.30 | -1.46 | -1.97 | -2.57 | -3.08

PRI A ERERE T 240 | gl | 023 | 037 | 042 | 0.52 | -1.46 | -1.97 | -2.57 | -3.08

T ERE RS 245 [ fEfm | 0.15 | 022 | 025 [ 030 | -2.18 | -2.64 | -3.15 | -3.55

TS E R R E B 2 HilE | 0.27 | 037 | 0.45 | 0.55 | -2.16 | -2.63 | -3.15 | -3.55

B EREEE T 245 | fEf | 028 | 0.51 | 058 | 0.72 | -2.02 | -2.47 | -3.00 | -3.43

TR EH 2% | BufE | 0.73 | 0.84 | 0.96 | 1.18 | -2.02 | -2.47 | -3.00 | -3.43

e R EE 24 | &R | 004 | 025 | 029 | 036 | -1.02 | -1.59 | -2.24 | -2.81

TR HEERERE 248 | BUfE | 0.09 | 037 | 043 | 0.53 | -1.02 | -1.59 | -2.24 | -2.81

EFRRERE RS T 24k | B | 0.09 | 0.13 | 0.15 | 0.19 | -1.66 | -1.84 | -2.45 | -2.98
ETReEReEEE 24 g ] 015 [ 019 | 022 | 028 | -1.74 | -1.77 | -2.39 | -2.94

EdEa JeKBbE (T ) TR A (T IT/ M)
2020 | 2030 | 2040 | 2050 | 2020 | 2030 | 2040 | 2050

T BT ERRREECRIET | FERR | 2.63 | 6.53 | 9.07 [ 10.89 | -136 | -2.12 | -2.44 | -2.80
B EFREEESCREET | FilE | 484 | 9.63 [ 1321 16.64 | -043 | -1.64 | -2.14 | -2.55

BE 28 BRI RE R T T fEfiR | 0.12 | 0.21 | 0.21 | 0.21 | -1.68 | -1.10 | -1.02 | -0.88
BE 75 BRI RE ST HifE | 0.17 | 0.21 | 0.21 | 0.21 | -1.68 | -0.75 | -0.68 | -0.53

T AOK EreeesdE A | fEfx | 011 | 0.15 | 020 | 028 | -0.27 | 0.51 | -0.17 | -0.80
BT OK EeedZ2 A | At | 019 | 025 | 034 | 048 | -0.92 | -0.37 | -0.98 | -1.53
S E N — S ET R P | A5 | 040 | 075 [ 091 | 1.08 [ -092 | -1.39 [ -1.85 | -2.18
SsE \ —EmEnEE | maiE | 077 | 177 | 2.00 | 221 | -1.06 [ -1.73 | 2.07 | -2.36
sk A EyEEeEE | i | 026 | 039 | 043 | 047 | -0.37 | -0.32 | -0.59 | -0.77
S A I EERAEFE R | muie | 030 | 056 | 0.69 | 0.73 | -0.51 [ -0.72 | -0.65 | -0.86
S 22 AR RE P fEfR | 0.04 | 0.09 | 0.12 | 0.15 | -1.33 | -0.77 | -1.02 | -1.45

S $5 2 PR RE R T HiE | 0.05 | 0.12 | 0.17 | 0.22 | -1.37 | -0.86 | -1.12 | -1.54
S B BE T T FEfx | 0.05 | 0.16 | 0.24 | 0.34 | -1.16 | -2.63 | -2.37 | -2.94
RS E AE R HifE | 0.05 | 0.17 | 030 | 0.45 | -1.00 | -2.65 | -1.88 | -2.67

RS EE R FEf | 148 | 153 | 144 | 142 | 258 | 3.14 | 3.12 | 2.93




572 SERRPT £ FOH PERE103F12H

(b A2 o miEE ] 193 [ 209 [ 1.98 [ 1.95 [ 3.76 | 537 | 5.48 | 5.32
(LA SR RE R T fEfR | 0.61 | 1.90 | 2.90 | 4.12 | -1.30 | -1.66 | -2.07 | -2.41
(LA S IE RE R T FilE | 0.66 | 247 | 408 | 599 [ -1.28 [ -1.86 | -2.29 | -2.64
(b 22 B e e fEfm | 0.09 | 026 | 0.51 | 090 | -2.36 | -2.72 | -3.24 | -3.62
(B 22 BRHERE SRR T giiE | 013 | 039 [ 076 | 1.35 | 236 | -2.72 | -3.24 | -3.62

ACORBIREREERCEEE T [ R | 0.11 | 0.12 | 0.12 | 0.12 | -1.24 | -1.03 | -1.04 | -0.96

KEEERERBCR e | HiUfE | 042 | 047 | 046 | 044 | 2.53 | 3.58 | 4.05 | 4.81

WEARERERE RN CRIET [ FEM | 0.16 | 028 | 030 | 030 | -1.31 | -1.36 | -1.59 | -1.56

EARERRERRCE e | milE | 031 | 0.61 | 0.66 | 0.67 | -1.95 | -2.26 | -2.63 | -2.82

IE AR E BE TR ST &R | 0.02 | 0.06 | 0.08 | 0.09 | -1.66 | -2.76 | -3.24 | -3.71
AR NERE R T FiiE [ 0.02 | 010 [ 0.12 | 0.13 | -1.49 [ -2.99 | -3.47 | -3.94
LB E SRR | B | 0.04 | 0.06 | 0.05 | 0.04 | -2.04 | -221 | -2.52 | -2.72
& G2 R RE R T fEfR | 0.18 | 0.17 | 0.14 | 0.12 [ -0.88 | 1.15 | 1.78 | 2.41

4 RS E BE S PR T T f&fx | 0.04 | 0.08 | 0.09 | 0.09 | -6.60 | -7.81 | -9.01 [-10.23
45 S B S PR T T miiE | 0.04 | 0.14 [ 025 | 025 | -6.16 | -7.62 | -8.71 | -9.70

EEALE R | FEMx | 0.07 | 0.10 | 0.10 | 0.10 | -1.63 | -1.34 | -1.29 | -1.20

B BURE) IR T HifE | 0.07 | 0.83 | 0.79 | 0.80 | -1.63 | -2.03 | -2.41 | -2.72

BB PR RE R T fEfR | 005 | 005 | 005 | 005 |-094] 1.59 | 2.52 | 3.35
SEEH IR | B | 003 | 005 | 0.04 | 0.04 | -2.03 | -2.27 | -2.55 | -2.75
BB IEVEREREET &R | 0.01 | 0.02 | 0.02 | 0.02 | -8.06 | -9.65 [-11.23 [-12.79
S B INEERE RS Fi#E | 0.01 | 013 | 0.16 | 0.19 | -7.45 | -9.04 [-10.63|-12.19
TR ERLET fEfR | 3.07 | 15321532 [ 1532 ] 1.36 | 2.15 | 1.99 | 2.38
T ENR LT mifE | 3.07 199711997 | 1997 | 136 | 2.00 | 1.85 | 2.28
KB e FEfR | 017 | 124 | 256 | 289 [ -1.52 | -2.21 | -2.68 | -3.03
EBERENIEE mifE [ 024 | 1.66 | 3.71 | 418 | -1.56 | -2.18 | -2.67 | -3.02
2R JRkhi 2 (B R R (T T/ )

2020 | 2030 | 2040 [ 2050 | 2020 [ 2030 [ 2040 [ 2050

g | A A fEfR | 2.80 | 8.47 1039 | 11.08 | 7.44 | 1.96 | -7.24 |-22.61
/N EARERIE feEfa | 0.85 | 4.01 | 5.29 | 551 | -5.16 [-11.20[-21.14]-39.65
/N R L FifE | 092 | 441 | 596 | 6.60 | -2.81 | -7.51 |-16.16]-36.80
AR b FEfx | 057 | 1.07 | 1.19 | 1.34 | 945 | 11.96 | 2.04 |-13.52
SR FiiE | 078 | 1.50 | 1.69 | 1.91 | 3.73 | -2.02 [-12.63[-29.77
T E AR fEf | 0.09 [ 0.18 | 0.16 | 0.10 | -9.72 [-17.93]-25.97[-39.65
AR mifE | 009 | 0.15 | 0.14 | 0.10 [-12.94]-27.42]-36.38|-52.91
REHELRE fEfR | 076 | 2.12 | 253 | 2.79 [-11.06|-15.18|-22.17[-33.87
REHEELRE piiE | 0.77 | 2.33 | 2.92 | 3.22 [-11.01|-14.31{-20.95 |-32.66
/NEH(RIRIE fEfm | 021 [ 1.10 | 1.74 | 2.07 | 0.18 [-12.31[-22.67]-39.46

/NEH(RIR/E mifE | 024 | 1.28 | 2.00 | 253 | 1.87 | -9.20 [-20.06 [ -41.40
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A Marginal Abatement Cost Curve Analysis Based on
Taiwan 2050 Calculator

Cheng-Ta Chu'™  Chen-Ting Wu'  Jing-Wei Kuo° Ming-Lung Hung’

ABSTRACT

Marginal abatement cost analysis has been widely used in exploring the potential measures for energy
saving and emission reduction. It provides governments with solid reference in making future energy
development strategy. Taiwan 2050 Calculator is an energy simulation tool that can calculate several
aspects of impacts to Taiwan, such as energy security, energy price and environmental impacts, based on
the given future scenario configurations on 130 energy technology or measures. This study is to construct
the marginal abatement cost model and analyze the result of different scenario configurations based on the
existing Taiwan 2050 Calculator framework.

In this study, the Base Scenario is defined as “do nothing” scenario, the calculations of emission
reduction and marginal abatement cost of all technology or measures are related to the outcome of Base
Scenario. Two future development scenarios are defined and analyzed: Ambitious and Very Ambitious
scenarios. These two scenarios had well defined and configured in the Taiwan 2050 Calculator already, and
this study constructed essential calculation to generate emission reduction and marginal abatement cost
figures of technology or measures. This result shows, in 2030, Ambitious scenarios will have the potential
to reduce 150 million tons of carbon dioxide emission in Taiwan, while Very Ambitious scenarios will bring
about 200 million tons of reduction. This research investigates the reduction potential and cost of a wide of
energy technology or measures. The result can be a solid reference for the government to realize appropriate
energy mix in the future.

Keywords: Marginal Abatement Cost Curve, 2050 Calculator, energy saving and emission reduction,
energy supply and demand scenario
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