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Abstract

The Greenhouse Gas Reduction and Management Act has been
passed in Taiwan since 2015, which makes a clear goal for reducing
greenhouse gas emissions by 2050. The two strategies for achieving deep
low-carbon target are the low-carbon electricity power system and the
improvement on energy saving efficiency.

To gain understanding on domestic and international information of
power, industry, transportation, services and residential sectors, we
propose to investigate on the related technological and institutional
information of power, industry, transportation, services and residential
sector, with analysis and advice. We further investigate on the policy and
simulate outcome from important research institute, make evaluation and
suggestion for future reference. Moreover, we anticipate to collect
information from international energy field regularly, and keep posted on

the changes and trends of technology, institution and policy.
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‘2% (Organization for Economic Co-operation and Development, OECD)
B 7B o % WamE ¥ (US. Energy Information Administration,
EIA);=% 2012 £ 3 2040 # 2 3RPRIFFINFPachig * TI9H L 5 &
1.6% - 2 OECD B #IRF+EINF it hig * £ 5 2% F 2.4% > OECD
R FIRF-EI0F g * £ R L 1.1%- 3% 5 OECD R #FIR P 2
A * %7 (Gross Domestic Product, GDP)3 & 4% » ® A v 3 £ 5 7 %7
T R RAR LI R R R R RGBT o gl s R
e USAE o & BRI B A AHGOF L AT B eit R g Rk e
LERRAAEIVF R R FER 0 L & %4 5 OECD ¥+ % %2 22 OECD
PR oOUE AW NERTEERSMFA(8)

308~ & BIRIEEIVP R B & s 5

PY2rYOE

¥ i

30 TEQ2016, https://www.eia.gov/outlooks/ieo/pdf/0484(2016).pdf
31 TEQ2016, https://www.eia.gov/outlooks/ieo/pdf/0484(2016).pdf
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2012~20 # 2020~30 & 2030~40 & 2012~40 #



OECD ¥ % 1.6 0.9 0.8 1.1
E g 1.1 0.8 1.0 0.9
M 1.9 1.2 0.8 1.3
ERPCY 2.4 0.9 0.6 1.2

£ OECD ¥ % 3.0 2.5 1.9 2.4
B 2.1 1.5 0.9 1.4
ERpCY 3.7 2.9 2.1 2.9
LA 2.4 25 2.0 2.3
P 3.3 3.1 3.1 3.2
E Ay 2.1 1.9 1.7 1.9

>ER 2.1 1.5 1.2 1.6

E B G b g e Bk F (Energy Consumption in the
United Kingdom, ECUK) %3+ T4 487 » 4p %3 1970 £ -k & > 2010
EFEPFRIALEIE 2 R B R T % 60%(H 21) -

100

Index: 1970

20

0 ' T v
1970 1980 1980 2000 2010

Bl 21 ~ 1970~2010 & ¥ FPRIF LN i R s & A & 1+ 32
5. HEZIMPNIRGFEEN BRI FIR TR
1295 12016 = B "% i /7 B % | (International Energy Outlook 2016)
FG AR Y B o AREE 2t OECD Bl Rz G2 #0F L R g Aok 4o

32 https://www.gov.uk/government/collections/energy-consumption-in-the-uk
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#2_404% -
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7 4L %k /R : NewClimate Policy Database(2017) ~ & 5 Fe#12(2017) o




(C)RIAP TS F2F -~ F - RIBE - LB FE PR
PR R LY ER L ]
d N ERTRERTF > ARFSRY F e LR
PERESNRFERAPMBERTEFIRZFE - 2 AP35 > FRTFF

J4:

%%%%ﬁﬁﬁﬂ%ﬁ$%%“%?ww‘B%*m%#“i L 1
FIEEERLEE A AL ERPGUE T AR R E RS T e

BRANRTF CBRAFTA P HE ) BB EFRFELR

=
;}i'ﬂﬁ:‘?}\@z]ﬂ%?’l"?‘/@%i’%j\ﬁ ’BTEJ_L‘}‘ RiEEHR D AR
-
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\
~

-

FORLG PRV EFELANR B ARFET  HRRSE
el SEERORR I S A S A

2017 # 12 11 P AR=FHBT EZB T E% %"”47%\15‘ fs 2_

HEFTDHNASBEEN AT R FARE L L N RTS

FESNHEA 2 gL (i

2R ERZUR  TEBETES LS 0 BREE SRR

1

EEp LR A RRED

FEAAR CETRESTEIRREY o T INA > U 2o
EFET o FAte gty SR AEAZIRE D ET R FER

R8T P 0 RS

500 kW + 15 # = 3 2000kW » & § 5 * =
ART A sy P RARTIOD BRE AT o HiE
RREREBFHETE G RIESLH TR o Fehr
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AXFENERTE T HRBELRACR o FP o ARRGF T T HFN

=

FE T TRAEEB L AT AW, 2 T8I 241 BT
TR s AL YO R eh 2025 E 2P R TR A4 R
#ﬁ’d j_élr&)% E._ 20% ~ J;L!# F L %2 30% };L -y F LL i«%rﬁ % SO%J

R R S e B4 %ﬁ’ o SFELP Ay F K A %A RFCR
TR TS AR Y R RE R JR L AR R R

* R HE e ARR G ARET RARR B DR R i R E AR
d%”g?l, iz ,L*rﬁ j.;z,.f",]»;ff ?Jfa“fg»]%‘&t?p%\‘ J}(}ij.)@ﬁ%i]i:‘
i hpe k> # o P PR REPEDIRD R FRHETL 2N
R AR REA K E LA 2R iR AR AT E S
o SN

A E L EINP A 2 0 PPN R R 2017 E 8 8 o2
TAR R S § IR AR TR 0 2016 EA R ¥
I (F T4 P § PR PR K 48.87% 0 B
LI F o RACET 4 IV eh12.13% o & RIFCRHR 40 B SR
Fl o 0L REED EIRP SN R bldep AR EE ARG REFL
PR BB RLAR T T RARLY -

yoobos WEREFEL B«U{f‘-}-{:ﬁd B Ait(carbon tax)fr 3 A 45 0 Frd A
REAz P cfifes - AERIE  HFHZRF §FHP D
RH- AR o ER(E F o T )RR F O BRI T
3 AT AR O mP g TR Rfp R RF2 A4
TR TR R S EATRT o H P 0 1990 £ A TR RS 4

3 http://web3 moeaboe.gov. tw/ECW/populace/content/wHandMenuF ile.ashx?file id=4096
34/3\?‘,;./}; #L—;I;z%KF}BJ;{.,i_I_J;{_i%}g47;}-1&/){1‘7&3}2 ‘*'r;fﬁ'*r;/ﬂ #E—;;;Eyév_%n °
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FRRRF TR IGEWH - % ¢ 15 F (Green Certificate) 5 — f&F »t
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ErHTRBEVRGRLA NI AFETRELAKREL B
WREREN R L4 LR EREE o RIFRFURE R R L
AivimaE* T BAREFIT) 5ol > BERF AR £ & kit
KA FIBLE A B4~ KL 2 0 R R A B ir e L R R o
MR RHE AR FE AW He B M - Ra > EP P Ew
B F R s X R AR B NAT R o R B0 B
PGSR R BAL 4 F B B 2R BESE
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R A PRIFE ~ LIPS R M
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& AR IO AR o dE 3 R3NP AR R S R
W iﬁ%%ﬁﬁﬁﬁ*’éi%ﬂ%ﬁlﬁg%ﬂ,uﬁyg
F]2015 & % 2025 #ac e B B P fRo 4t %?ﬁﬁﬁw@%ﬁw
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Z ki S FrEh a feE R E 8 E Lk o

SAINR R R fad TR RN RE R AT ERA N EE
2017 & R E 12 7B R 22 6 REF LB R T
B N R L F LY R 2 0 & ISO/CNS 50001 15 24 22
RRERER S TSR E SN AL IR KN R R
PRz 'Eﬂﬁﬂb/}i"?@r
TR AR 2 AFPRISEINF S N R E I L R T RS

AR LIPS RS 0 ¢ AR R S

T
"
e

’ ugﬁ & ko it Rt 2o

A

A4 ¥k 4p 1% 5 S(Ecology ~ Energy Saving ~ Waste Reduction
Health, EEWH)% T < & %3 &G 4| & TREGRRFEFILE - B

(1) %4 3P0 P mird 2 B 2 W7o g i
# BB 73k B £ & (Environmental Protection Agency, EPA) »
FRBANFOHE FroBiE o LR § Rk RBRRL FE AR
B2 XEkE P THE-EPAJd £ BB ILL & (Richard Nixon)#% 3% 7
K TR HREEFREFRLL T BRELS hfrdlE - - B
LR TRk ZHMBE o3 BRI gFF B2 44T

65



Mz KFEFUREFATEIFE D RBBRERTURE K
BiFLBETEIR -
g@i4ﬁaaqmqﬁwﬁq@xkﬁ@%ﬁﬂﬁzﬁ»ﬁpf’
PP E TR RN HTRETIINMEDEF 2R PR
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+ EPApCRA]Z - B¢ > BRI AF U REFTHATHRY o0
TR AR
= & 311573 (Integrated Planning Model, IPM)d & *% ICF(Inner
City Fund) 2> @ #7383+ B 3 - W% ICF 2 @ 2 & #icfir § ¥ 2 W%
o Rk RS TR S BRI R SR
B Feend > TR ERAS ZRAERap AT R AL e
R pE 2RAE o %207 4 8 & 4w B3 F/ BRI ¢ (D ik -
\ﬁ:fri‘i?‘* Bk BT g 3 E QWL F 2eRB
4 & 5o # & 3% EPA ~ Bipartisan Ft L ¥ o friw 4 § 4 &
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°FF ARG T L PR g
°#£?“ w & %l“ QK

. 7 % # (Combined heat and power, CHP) 4 1%
o % Ko 2 37 B H
* RPRRf 2 PEF B 2 AER
(2) A AT EE FLRRFTH YT 6
IPM® % # iy & u3F # 2 #?; TR Hop LR iEalidp oo ot 0
B =R g & R € (Federal Energy Regulatory Commission, FERC)
St ii%lifa‘« (Regional Transmission Organizations, RTO) = & »t & &
70 M3 EPAH LT ¥ 7 5 #2247 o
EPA 7% 7 # % PI(Clean Air Interstate Rule, CAIR) » #-¥'L
B (nd TR T D 5 (b F )2 #2585 K30 2 A= § s
2 F o b b E ok RARS A A M2 Pk
P AR L A TR e B B R 20158 10 1 p

CAIR = B R 3 # /3 4 P (Cross-State Air Pollution Rule, CSAPR)
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FomAEL A NIRRT AR Y S o £ 2030 £ B F TR
mﬁagmamyhg/w%om%w&g%g’%ﬁﬁﬁﬁﬁgﬁ

ZF RPN S R MR RRBEREL S o £ H FJR
BREEREZ TR H 22 RS T RTIOREL L 42 &) &I
E - R TE SN
2. 1 ¥R
(1) 2 £330 & R B2 B 2R Efh

2R hFEd £ R kI (Department of Energy, DOE) ¢ §F
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ﬂ_\\
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B~ A2 B RAR M T R R > R E 2
L o X SR RN R SRS RE  RBITRS TRA

TisARF PR EEA N RE M > IR IR £
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FCHR AP S o
F Wi R F 1985 & = 2 2 & oae SRR Rk st (World
Energy Projection System Plus, WEPS+)%i% - it ik 2 #3452 > 5
IR E16B F B 1 X AR MM LR IH 29 v R
¥ #°3](World Industrial Model, WIM) & & 7 it R3] & su? 1357 4%
SR F 2 - AR RS ER B H 2016 W R E ¥
TEIMPAERZ 1R o KA RTER B GE S AR R T 2040
BESCLEE RSB FBEEIM 218 R
FA7 0 32 H0A) k sk * 3 B -05 £ (stock-flow) € 34 % 4 - ik 7 E

2 A AN EEAT AN o 2RI ERABERR AR FlANEEL

Fm ok o FIM o RN E A HRLHA R TR

3 https://www.eia.gov/reports/index.cfm#T1601,T132,T1301
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37 https://www.eia.gov/outlooks/aeo/pdf/0383(2017).pdf
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B~ GREORIR B AR 1 BRA WS B0 2 8% ~ 6% 17% -
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(1) = P& me R TR 2 B Z WM po Hf A
® B MARKAL J e 03] & & Bsc/>t 2003 & 505 05 kd
AT HRELAHF BF - £ 2005 #d 53~ & 4 e (University
College London, UCL) st i 4 SeBFfi2370 8 T 2012 # S F B % - B
B R A R d = W A 3 ¢ oo (UK Energy Research Centre,
UKERC)F 3 2 e o 220713 & B * B RE Ik s UFt 2470
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MARKAL

UK MARKAL

ESME

DECC Energy Model

SAP

Simplified Building Energy Model
RESOM
MARKAL-MACRO
MARKAL Elastic Demand
Invert

ENUSIM

DECC 2050 pathway

Biomass Environmental Assessment Tool

Aglink Cosimo
F T T T

Number of Appearances

B123 ~ #FRFAFc 9 4% 2 109 @ % = ka3t (2008~2015 & )%

(2) BRI A Fr 8% T RRF w57 F bl
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Societies Project) o & ] MARKAL #-3] 5 — i % pr i ghendn (4 g it
oA ¢ HE R RLIT R i IR R 2 2003 {2007 & A R v
A3 ~2008 & F iz %2 %~ 5§ %224 F ¢ (Committee on Climate
Change, CCC)2. g 3¢ & ~ nw R 5 ¥ B F oy GHBLEH ¢ 2
e YRIE LR £ L8 2 358 d UK MARKAL 3] #7 4 #eh

® i# 2B ¢ 725 (Highways England)*t 2015 # & B 4508
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ERRN 3 Rl Y

FIohR L BRI 4 3NP R N R RBATL BC A HE  %
1. =%

2016 # & % i Jm B ¥ (International Energy Outlook 2016,
IEQ2016) %% & &7 » £ 3 2040 & 5 b » £ F 28 7 £ #2012
# 216 v+ 3] (2020 & 258 7v F 3 o] pF)FE A I 2040 £ 36.5 v
+ X WA R E 69% o

TARERTHEEEDEET R IR 35“’—,?—!%%%%%%
CiFHLE DA AR TR BFYFEIRRIFE

Fr IRER S AL LTS FRHETERTF R P RSB
3 - L EAp o2 R REP A A % E(Gross domestic product, GDP)# £

WS LA T ROPFEIE > PR EIBICRL FEEE R
% (Organization for Economic Co-operation and Development,
OECD) -

2012 # 22 OECD M 3#&F 7 &£ ¢ 4gF L h 7 4 § Ffen— L H &

AR DR AL AF T EA2012 & 113 4 F F R T
2040 i 22.3 £ T [ PEo ST B E - R0 B 3E %E 61%(R 1) -

- 4@ 7 o OECD MRE 4 # H2; 24> 24 ) § s
*HHF 4 F £ 2L OECD R % OECD B #.GDP & 3 £ 5 %
2.0% > R it 2 & b MR Re4.2% 0 2 OECD B s 4 T £/
2012 # 102 v+ % - PR3 3 1 2040 £ 0142 2 F 3 o) B i tpE
38% o
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History Projections

25
20
MNon-OECD
15
/EEEE)-/
10
5
0 . . . .
1990 2000 2012 2020 2030 2040
B 1-~1990-2040 # OECD W% 2 OECD W& £ 4 A% (Y + X /)
P¥)
IE02016 %% % b|F pioit wafiad £ 4 3 FL o 4
AP GDP # £ 3 o % TR L F AR o d R E 2
RpEiRTE o RARR Y R A B A LA R ST

T FHE 47 L (B 2)- 2005 & 1 2012 & > & % GDP & # &
37% ¥ R EFTREERF S 320 & IEQ2016 %% & b v > &

IR

B GDP &3 % 33% ¥ FZT /82012 # 1 2040 £ > 2 A # T &

EH T D 1.9% 0 #- O AR E L B o

History Projections

Gross domestic product

Electricity generation

2005 2012 2020 2025 2030 2035 2040
]2~ 2005-2040 = GDP 2 % £ 2 2418
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2. WA PP BT 2ZRATHEEHA
3 R R 7% 8 %3£ & (Environmental Protection Agency, EPA) > Z
PR FroBiE o LR § ARk RBRRL FEAHRE
B2 XBB T EE-EPA D £ WAL 5 & (Richard Nixon)# & #1
W2 TIPS L ERFHEFRA LB REL HRE - B
PR %%o%%%iﬁ%%é%’ﬁﬁﬁgﬁﬁﬁﬁ%€ﬂiﬁ
MiER o KEF SR

5

IZEAR IS BE L E: 3 S E R AN

hifd L& ko EPA H* BfE A B oSl AR o
PRl R Tl AT TRFET I NP PEF 2R R
MPERA KT EREF T2 FRIA A AnB P B AL R
EHF o H ARG SRR ERERE TG R - &
EHOEAY O HABRPFR S AT SR Ed > e 2
v EPAFTRAI T - B Y 0 B e 4R R RF R REFTHE TR D
P A PR o

k= & #4143 (Integrated Planning Model, IPM)d E* ICF(Inner
City Fund) = @ #7303+ B 3 - % ICF 2 2 1 & {5t~ ¥ 2 W%
o R RS R E R IR B R AL

ViFgrecd > FREFRA FUfRAERO AT R AE

P

~N

i

FHE 2R AL 320 7 4 & £ e B B3k SR 0 ¢ 32 (1) R
BHEARULD F QR KT E QR % 2 AL
(4) & p® 3o # £ = ¢ 45 EPA - Bipartisan e il ¥ ww fr ¥ 2 7 4 52

P2

7 #7(Edison Electric Institute, EEI) & -
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IPM 5 2 # 3R end B~ B ~ TR - W% ICF
PR RRLE IPMO i g R KRV AN SBRB gL
FER - Bl FEHELZFTPHTET DRELBI AR o
BHAAIE S BLEFTRNREFEET RIZHANZALADE- R
o BT e ZF AR B Rk TR S U

A Windows™H#cdp BT S22 F v > BoiBR 4 5 5 &
BT HREF TR eT A CCFIET M 225 T 47 S
IPM & * & fl4e -

* FRIRMIF AT
o B HRBI RGNS IR
T oF PR 2 o R i

s FRHFTMIRERE
o HEARZLEEFE T T
o #.% 7 # (Combined heat and power, CHP) 4 47
© 7 Re 23T EF
o AR LI H L ATR
3. WALHRBRIFIRKXREET R
IPM® 5 6 g {4 iw3s® =g i % p Lk ianficdp f > @ AR % 30
B2ty g 24 R ¢ (Federal Energy Regulatory Commission, FERC)
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3 @;ﬂi%].égfﬂz (Regional Transmission Organizations, RTO) = & 3z 7 4
5 0% EPA*‘J’é\iiéJFJ-EF Pz LA o FRT A IMPRT &
Al E e i M 1l e o N A 7 R L S A

21 WA S SR TARRT N ST F o>

R B R | ORHRE FCR AN R P
L 2011 FOR A A H
FIR G Y EARR ) 58 414 FOUREF W
+ 3]
o 2011 Wi E iR 3
Afez F 3 2P PHE | R Ied BOURE S
+# X FIFIR A2
2014 W E /e K
FETAVE , I U E S W
- X EEFIR A2

EPA 7% z # % L7 (Clean Air Interstate Rule, CAIR) > 4* %
Be(Cadfdede BT (%5 )2 #3% 8 > BD LMo L AW § v
2yt g PRELEFE R RANE ST L5 R P
R L A TR e R 20151 1p
CAIR = # 8B R 7 # 5 4 %R (Cross-State Air Pollution Rule, CSAPR)
Bl oo

CSAPR 22 CAIR 357 A & Wl 2 5 5% » P ¥ vz

M R
B F M EREFF e ERE s o LT VRIS F R FERS
5 peacE (W3-

FEimfg it 2% o CSAPR™T » 2 iR+

54 https://www.iea.org/policiesandmeasures/renewableenergy/
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States controlled for both fine particles (annual SO2 and NOx) and ozone (0zone season NOx) (20 States)

States controlled for fine particles only (annual SOz and NOx) (3 States)
States controlled for ozone only (0zone season NOx) (5 States)

States not covered by the Cross-State Air Pollution Rule

B3~ % R &% CSAPR R4 p

2011 & » EPA#i# - B U418 TR cA i w34 325752

PEEAMARR - Xfrz §F 7 3 & F %% (Mercury and Air Toxics

Standards, MATS) 4%t % p > B 580 % $2% 7 o 7 Mk
i F 254 An MR o SRR & RATE ol
BRI E 6 & g oM o Bqrds) 2 B F (A
d )z P o AR I F U] > X RIFR P
Whlhe o FRBT Y - kA R bldeiR G
FOR BT S S R RIS A RS R R
MOE A iR o MATS & $ogf T >t 2015 & o i 45
BiF — gy > Uk 1 2016 £ o

EPA > 2014 & # # FFi i F ¥ %0 5 g o it
FoMAEL A NIRRT EF R AR xF > #2030 &

] Lk Ar
SR TR

ﬂfra., it
B 5
PEIRI S S
riE )R

-

R T

B R
LR S )

et i 2005 £ k0 30% o LR RS FRRFF & TR
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BIF RRERN 5 R RE DAL E £ A i o A 8 R

R RE 2 ETR(P T 2ERETRTEREE 42 #) & IF
kP~ TR G NIESPE o S

FEI M ERPEE BR RRF)VEERTALALR
KR(BA) PR ZF IR EATBRFDER K> £ 2 0K
HETLFRF T  GEERARRI S IBAFTLHESFT
feokd FE(AREAAKT)PRLABE 2R T kg
FRHER» B2 mA T £ FE > BRI EwPE o

U.S. net electricity generation from select fuels
billion kilowatthours

2016 2016
2,500 history | projections projections

No Clean
2,000 coal Reference case Power Plan

CCZ774£

1,500

natural gas
1,000

nuclear /, —_—
renewable
500 energy
petroleum
o r T T T T T 1 r T T T T 1
1980 1990 2000 2010 2020 2030 2040 2020 2030 2040

Fld - ReBhmTs Az 2T 8
"EE G R ETH L > R B3R A R 41(Clean Power Plan, CPP)
fad 2 L4 RIS L el J134 (B 5) 0 ATH A L A & SRt T
2T AL REHT L o Tk CPP AR % 0 KB X AR K
REFITFE L > T RFe X R G 2 RS 5L RAT- R Rk
R o
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Annual electricity generating capacity additions and retirements (Reference case)

gigawatts
40 history | projections
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30

20 wind
oil and gas

10 nuclear
other

0 coal

-10 retirements

-20

-30

2005 2010 2015 2020 2025 2030 2035 2040

FI5~ %4 BT 2RI A (%)
iW?,"%KFmé#‘tl#\'ﬁﬁ#‘;\#ju‘L

E
TOFHES NREIRG S T REF T AT EL S B o £
h
w

B AR 2 g F
TR P o 2R FT R i B 2R A R p T
S%QJ%Wéﬁiﬁﬁ‘ﬁﬁ fie s
4 2RPE L4 ok F L% 68.8%) - F RG> R P E 59% o
%ﬁﬁﬁ%ﬁ’%%?4ﬁﬁ$, B o PO R T

4 hEE ;I‘% R p x ? %’*11"J3€Hb/};§1 % =

S HT 4 22007 &

BHTANRPIAF AL AP B-AFA L CO, BRE P
PR BT e anE R o

I IR R 0 ST N EER Y P ey CCS R
L] P ARG R R AT > LR EREEE - LY K
GHhoo T PR RREFRRGRE O FEL AR RAER
Vb 2 PR TR A TRFTATEARN T RAURE R K
MBE L SRR VO RERTEE Y XA FIREFTER

=
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-
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HAAr o ErRT 4 F

G RE LT ALY F o FERGER 5 LS
SRHNE G R LR FEA LRBME - T F AT
R T 4
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R IR RRY TR R ERS RS
FARRIZ TR IR kAR BE PO R 2 T
542

https://www.eia.gov/outlooks/aeo/pdf/0383(2017).pdf
http://www.rff.org/files/sharepoint/Worklmages/Download/RFF-DP
-12-52.pdf

https://www.eia.gov/outlooks/ieo/pdf/0484(2016).pdf

https://www.icf.com/resources/solutions-and-apps/ipm
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B/ R £30P A § R R B A4 E

P 2ok IR R F Y 54% 0 Aot @ 3R
AL S iR R B F MR R (A K 40%(K] 1) 2013 £ 1 ¥
AR AL 23% 0 H P B0%F prk p o R pEEER

AR ENRP RSN R T AL 36% AL TEFE B

—

(Organization for Economic Co-operation and Development, OECD) K]
TN EIMP R AR 33% 0 A A ERSE 1.2% 0 ¢ L F
Pl 19% > =7 F e %77 % 0.9% o

2005 2010 2013 2020 2025
China M India Other Asia Latin America Africa and Middle East H Other non-OECD

Bl 1~ 2xf1 3 hier & 5>
# W st /7 ¥ (Energy Information Administration, EIA)#-1 %
WEEHGRFFERESZZ2ATR2LAEEL R hTE
s E AN R E Az A QS E (L1471 EmP L g Y
WAL PR Sy R o Rip H R RICANE R R BB e & BURE
FRA F 7 (B 2) 0 23k %= &0 (Sub-sector) i, & {8 4o )
397% o

REIRAT L EINM 2 * R B4 Bldrded ~ R~ T~ BRI

% IEA (2016), Energy Technology Perspectives 2016.
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A1 EH WL AR 0 FETH o 1 ENPR R E
e E ARV B R bldeik i X £ F (Natural Gas Liquid, NGL)¢2
Bob A S(HAr B ) E R R P EREELER A X RF R
+g$¢4 g&o

2013 2DS 2013 2013
2025
Chemicals and
petrochemicals Iron and steel Cement Aluminium

Coal oil Gas Electricity [l Heat Biomass and waste

B2 22k 30 L X 556

1295 12016 = R "% 5o 7 E % | (International Energy Outlook 2016)

AL IS 2k E30F R F 4 2012 #2222 F A

Y > (British Thermal Unit, BTU) » g 5 >+ 2040 # #-3 4. £ 309 + -V

BTU » #3285 12% - 1 F38F < A sk p ehE HH &

w4 322 OECD R #ee 2012 & 3 2040 # £ OECD R % #3R "

Wy R 2 EEHE F L 15% > @ OECD B 7] % 0.5% - 2012 =

© OECD B R £8Pk 3 b 23k1 £ 2 67% 2
2040 # #-ik >3k 1 EINP 2 73% o

RS 2 o LEIMPa kit d 2012 £2 73+ BTU » 3 &

3 2040 &£ 2. 85+ ¥ BTU - 1945 12016 # R'Esc h B % A7 F 2

% TEA (2016), Energy Technology Perspectives 2016.
57 https://www.eia.gov/outlooks/ieo/industrial.cfm
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AR AH Y 1 T2016 EREGREY AT RS
FRIEMMESFLE 29 L8 F o R IR B2
WA FE b ) rR(BEEEAZE L85 ) H gk
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EARHIP- > @ A NP R c WA R A T 0 FIL XS
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%8 https://www.eia.gov/outlooks/ieo/pdf/industrial.pdf
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% https://www.eia.gov/outlooks/ieo/industrial.cfm
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2. %ﬁﬁﬁ#%ﬁﬂi%*iﬂ%ﬁﬁtﬁﬁ

% Wi hE ¥ d 2 B kit (Department of Energy, DOE) ¢ #F
o s 23T R BaRa AR B RGRRE 2 TR A R F 2
ForeE B X X R RN R S RE cRBIER S THA
P ARG PR EEA R REARMEY o B2 RN K AP

% Wiv R E A F01085# i = & i kIR % Su(World Energy
Projection System Plus, WEPS+)® » H % — & k3 J4idz % 5L > 78R
BB EHF 1 LS P LG R 3 H 29 s 214
#3](World Industrial Model, WIM) % & F i iR g R & so¢ 1378 =
£ %2 AT T2016F MERRE Y ) 1 NP IR
I E o R RIER AL S A#H > Jam 120408 RELER ®

B3 E L X ZHEFEIEINM 2 18F& e 1% * A5 %A
Josgrr B -in B (stock-flow) § 3 2 > L FE2 A AN E

oA o E BRI ERABRRAKA AN T ELRA R
o F R R G AR RENA S - L F PR LE A

A

|

'§,“\1

¥oob o 2 Ra R F o F ot 2001 & i B R o R BEA] K
(National Energy Modeling System, NEMS) » i & % & 475738 i

td

ﬁ%%%\Hiﬁ%$ﬁ§$&i5%§i§€ﬁﬂ’iWﬁ%?
WE D2 T2017# & & R E ¥ | (Annual Energy Outlook 2017)1 %

TR N R b WS ET - | N 1 | BN U

60 https://www.eia.gov/reports/index.cfm#T1601,T132,T1301
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b > MARKAL#-3]*+2003 & d &= Wi A~ 1 ¢ (UK Energy
Research Centre, UKERC) B % » & & & * >t & W& Hp it Ik & Suig (v &
o e AR H T e L MARKALECRIZ B 5§ % p 3t
FORPCR AR P E TR BT £ bl E RAK S &R (UK
Sustainable hydrogen energy consortia, UKSHEC) ~ p # -3 & M4t ¢
3+ % (Japan-UK Low Carbon Societies Project) - 2007 & % E I
MARKAL- MACROH#-Z| » 4 & 1% 5 4t i & SL8 0 532 F % 140

MARKAL 3] 22 & & B * 52 &2 W AT 7 < 5w ik
2050(UKREC Energy 2050) » gt 5z i* 7 i) ¢ 2. Fojirfy it » & B4
MARKAL Elastic Demand#-3] 5= & » 11 535 2050# B> - 2 i gl
2 £ 80~90%2. 5 A
3. HAAMTEHEETFIRETEFL R

FRA AT AF w2 T2016 ERERRES  FTHEL &

R L
E ANV -3T] %\ 5*'”E’$ﬁ s 2 RN G H #fﬁﬁmnb/@/ﬂ

:}if{ﬁ‘—? = 't}— o 6162

REAER L GNP E A FE R A D e FEY B BlAeBE R R
Rt~ 2 AoARY R ¥ PRI E R GRS GRS R L T AR W
ey o Apt 2T o R 4 A L §E(Gross Domestic Product, GDP) 2
HEL3Re 72 ¢ 351 P B~ o T2016 & F'Z ik E
Pi%%ﬁ9ﬁ1%$§@¢%@g$g9,;g%@%¥ﬁ@¢
B F R ENP LR LR .

61

https://www.theccc.org.uk/archive/aws2/4th%20Budget/CCC%20MARKAL%20Final%20Report%20
-%20UCL%20Nov10.pdf

62 Andrew J. Jordan and John R. Turnpenny (2015), The tools of policy formulation: actors, capacities,
venues and effects, Edward Elgar .
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WAl Y B ZREASE S w R B0 B HAEH &N R E T

F 2 FERIEAS o @ L FERI2050F £ M EMP R REEE g R £
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ZEFHENTGFT CERBE e 0 MFETACENE R Ak
FERBEAE B IEEH ST TR 2017 B R E
FE R Atrs% > 1L EINF kR R #d 2016# 2. 26+ v A H
4 322040 2. 32+ v A E o T R FARE25% o d R
4 AT KRBT FREITFRHDEPN L FENRNRD T R o

% R i I =% kg 123~ F (Federal Energy Management
Program, FEMP)z_ 1 % 2k »5 i§ 2% (Industrial Facilities Initiative, IFI)%
B4 B RS R e F KO hi R e "f T s AL WAR 0 Bdede
BALIRP SR FRE kR A AR 7R B AN
TR EE L ‘,—'°"f K T e SRS RN | o e - T8 U R S
TH g ko ¢4 Frcd £ 13423(Executive Order 13423)-3 i 5 8 T
B~ e REiE ﬁ%?ﬂﬂ RENAE G G fol E &

& R R B 1130001 2 WA Rt ¥

*;‘.t ’"ﬁ~
-\\
-n\«

IFléﬁﬁéKl%;{%{;ﬁf rﬁg<~*“,)g,\7j\bta/4gz»q:r7 #1 R
IR A CE 2 A P R

#FRsCRT 2011 & 2 2 % 4 ¥ sE & (UK Fourth Carbon
Budget) » & * MARKAL #-73| #-#t & K 2020 & £2 2050 & 4p 3¢
1990 4 -k 2 A ]k b g2 8 37% 80%F 15> ¥ 8 & A F

83 https://www.eia.gov/outlooks/aeo/pdf/0383(2017).pdf
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B 4 ~ 2012~2040 # OECD B L £ 3% i ilif % (1% ac i ) % &)

EHa 3 o ARAR R R SREF R T
1% o Gldofk AR F] s 3T RKE R FREARR @ R
FR G S A E T iR o o S Y R R S
NOREEZEE DD AR LNt Rk 2 EAR o

A AT R o @#W*&&?&’iﬂﬁkﬁﬁﬁhﬂﬁﬁ
i
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250
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B 5~ 2012~2040 & 22 OECD B R ¥ 3% it kif 3 (& i k] % 2 )%

% 2:2012~2040 & & R ki * EXHE F (kP HFHEEE

B % 4 )%

8 https://www.eia.gov/outlooks/ieo/industrial.cfm
8 hitps://www.eia.gov/outlooks/ieo/industrial.cfm
% https://www.eia.gov/outlooks/ieo/industrial.cfm
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F2016 # RS mBEY |, 1 ¥

PRARIRFR ]
% 3P wiRE e ERREY

OECD 1.5 2.4 1.8 2.0
OECD ¥ # 2.0 3.5 2.5 2.5
£F 1.1 2.4 1.5 1.9
v £ 4 1.8 2.2 2.1 2.1
L R ] 3.2 4.2 2.2 3.2
OECD % # 1.2 1.9 1.1 1.8
OECD & # 1.2 1.5 1.4 1.4
S 0.0 0.4 0.2 0.7
3 it 2.2 2.2 1.9 2.0
B e E B 2.5 1.8 2.3 2.7
2t OECD 4.1 4.6 3.3 4.9
2 OECD &M /% I 2.3 2.2 0.8 3.4
B 2.3 1.8 0.2 3.4
Hw 2.3 3.0 2.0 3.3
2 OECD £ # 4.5 4.8 3.7 5.2
"R 4.3 4.8 3.2 5.6
B R 5.4 5.8 4.0 6.8
# 4.0 4.0 4.2 3.8
v I 35 4.4 3.0 7.3
L 2.8 4.3 2.9 3.8
2t OECD # # 2.3 2.1 3.0 2.8

125




F2016 # RS mBEY |, 1 ¥
Il
¥ 3 wREY | AN REY
v g 2.4 1.8 3.0 2.5
His 2.3 2.3 3.0 2.9
28R 3.4 3.9 2.0 3.5
342 e

https://www.eia.gov/outlooks/ieo/industrial.cfm
http://www.nrel.gov/docs/fy170st1/66939.pdf
http://www.nrel.gov/docs/fy150sti/64467.pdf
https://setis.ec.europa.eu/
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India 3.2

China

Other Asia 2.3

Africa 2.2

Middle East 1.9

Other Europe and Eurasia 1.9

Other Americas 1.8

Brazil 1.6
Russia 0.6

Total non-OECD 2.1

0.0 1.0 2.0 3.0 4.0
Bl 1~ 2012 # 3 2040 & 2~ OECD R §i ki 4= & 95 £ & (%)

Mexico/Chile 1.9

Australia/New Zealand 1.7
South Korea

OECD Europe
Canada

Japan

United States

Total OECD

0.0 0.5 1.0 1.5 2.0
Bl 2~ 2012 # % 2040 # OECD B %Jt ki 4= & 395 £ & (%)
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8 http://www.ucl.ac.uk/energy-models/models/uk-markal/uk-markal-manual-chapter-6
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Timeline of EIA’s 2015 Residential Energy Consumption Survey C-l:_:l"
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data X ] O
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https://www.eia.gov/outlooks/aco/nems/documentation/residential/p

df/m067(2017).pdf

https://www.eia.gov/outlooks/aco/workinggroup/buildings/pdf/aco2
016 1 buildings working group 2015-12-08.pdf
https://www.eia.gov/outlooks/ieo/pdf/0484(2016).pdf

http://www.ucl.ac.uk/energy-models/models/uk-markal/uk-markal-d

ocumentation

https://www.belspo.be/belspo/organisation/Publ/pub ostc/CG2131/r

appCG22syn_en.pdf
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https://www.eia.gov/outlooks/aeo/nems/documentation/residential/pdf/m067(2017).pdf
https://www.eia.gov/outlooks/aeo/nems/documentation/residential/pdf/m067(2017).pdf
https://www.eia.gov/outlooks/aeo/workinggroup/buildings/pdf/aeo2016_1_buildings_working_group_2015-12-08.pdf
https://www.eia.gov/outlooks/aeo/workinggroup/buildings/pdf/aeo2016_1_buildings_working_group_2015-12-08.pdf
https://www.eia.gov/outlooks/ieo/pdf/0484(2016).pdf
http://www.ucl.ac.uk/energy-models/models/uk-markal/uk-markal-documentation
http://www.ucl.ac.uk/energy-models/models/uk-markal/uk-markal-documentation

AR P RAF RN R FIREZESHBTFRP

195 & R F 30 & (Energy Information Administration, EIA) ¢ /i *

7

3% (Monthly Energy Review) 3 42 8532 » 358 ~ X 2R ~ Bk ~ £ 24 &
e s FRaAZIE KRB L) B > =@ 20 W
(37%) ~ = #X 5 (28%) ~ % & (17%) > 2016 & sc iR iy 4= & v #ig A~ 2
FAEFRa AT HAE IR -3 PREFEZFHo

U.S. energy consumption by energy source, 2016

Total = 97.4 quadrillion
British thermal units (Btu) Total = 10.2 quadrillion Btu

geothermal 2%
- solar 6%
— wind 21%

biomass waste 5%
biofuels 22% biomass
46%

wood 19%

hydroelectric 24%

Note: Sum of components may not equal 100% because of independent rounding

Source: U.S. Energy Information Administration, Monthly Energy Review, Table 1.3 X
and 10.1, April 2017, preliminary data Cl?

Bl 12016 & % ®ic ki 42 & v (FF %k EIA)
FRAHENY By - A ERF AR RIEE R
£ (Environmental Protection Agency, EPA)#% # T Inventory of U.S.
Greenhouse Gas Emissions and Sinks: 1990-2015 ; 45 i » 2015 & %
B R 304 ] 5 R 4 (35%) ~ 45 (32%) ~ 1 ¥ (15.8%)

==

ER
W kifh > L F 3 FE T §F WF R AgE > -3 PP RE R
1990 & 2015 & + = 6% o

BIPR G2 ¥ (13.4%) 0 F° (8] 2) o d e Wit 7 0l 2 £ Wk i &7

8 https://www.epa.gov/ghgemissions/overview-greenhouse-gases
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2015 U.S. Carbon Dioxide Emissions, By Source
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10%
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35%
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U.S. Environmental Protection Agency (2017). inventory of U.S.
Greenhouse Gas Emissions and Sinks: 1990-2015.
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Trend of Japan's Composition of Power Sources (Energy Sources to Generate Electricity)

Renewable Coal 4.7% (only domestic coal) Renewable energy, etc.
energy, etc. 0.03% \ 1.1%

Hydroe[ect iC

Coal 25.0%

Domestic coal:
Imported coal

Dependency on fossil fuels from 7 ©%0 Dependency on fossilfuels from B2%
foreign countries i

| foreign countries
*Based on the composition of power sources 9% Coal 31.0%

Almost only
imported coal

Dependency on fossil fuels 'rom( 88% >
foreign countries

Source: Federation of Electric Power Companies of Japan (FEPC) "Composition ratio of generated electric power amount by power source.” etc. : Calcuiated % by using generated electric power amounts.
The "other gases™ mainly indicates city gas. natural gas, and coke oven gas used for mixed combustion by general electricity utilties.* The total amount expressed in % might not be 100% due to rounding.

B 3-1973-2010~2014 & p 4% 4 4 A2 ik & (F# % k: FEPC)

PP ARBEEFT FA 2013 £ 47 3 201430 Ko p A
EEs e R fpRn - #REH A 12% > iF 14.08 R o=
BLE £ 222005 % 2 1990 & -k 20t o A w2 0.8%27 10.8%
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BB F PP T AR UM P T A
PATRBLEF IR R E Y dp > 2013 & & &P P RE

TEINF(33%) 4 Bk w0 H SRR (21%) ~ FH(LTN) R Gk
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W= F aend A0%((@4)o pASENEEFHEEIE 2
i
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8http://www.reuters.com/article/us-carbon-japan/japans-co2-emissions-hit-second-highest-on-record-i
dUSKBNON50BJ20150414
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2. FRIPMAIRE RFTH%
EPA & £ Bt /&% (Department of Energy, DOE) 3 #% = it i s 5
i = 2025 # FEF. #ﬁ » 2005 & 2010 & # IR far R 7t
(National Action Plan for Energy Efficiency)® - # #5 % B 49 ¥ % 120

SO AR KGR TR - B DO RPN B2 B et b

&

B Y HIT 60 E AR AL,

8 http://www.env.go.jp/press/files/jp/102816.pdf

8 https://www.epa.gov/sites/production/files/2015-08/documents/vision.pdf

87 https://www.epa.gov/energy/national-action-plan-energy-efficiency

8 http://www.utilityexchange.org/Resources/rmuee/2009/state_department_action_plan.pdf
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- |l o BB N R F PG AGHT ]

2008 & % & it skt (Department of Energy, DOE)4a #+ { 4712 5 "
# (Better Buildings Challenge)®:- %1 » £ & ' 22 ¥ ¥ ~ W ¥ »
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FENCRFTE 1 EBO2EARL N AT E 2% T EY
R A N RE AR R MRS R T BT E -

FEF R REENE 200l £ B > Fe &g ki 13 R
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FA(HEFLEABRA)L D R L A F T

F RSB SAEF T 53 2013 & & J 5 i 7 #3- F (Climate Action

Plan) & » B Prow SR D4 22 B % F W0 ¥ ieip 40
RER M F EFRe F P TIRERF TR LR L4
Bk de > AR R AR RFT PR 2018 £ EANTE v

FHEE2030 £ FfR 0 0 B orimE g2 N A RE R
PR 5% ¥ ok 5 i i 2015 E 5t Rz (Energy Efficiency
Improvement Act of 2015) » :z X B P 22 H v R F Hk B E A #H O
MEETE * 2 A eha R F I o

2014 # EPA 35 % 2 § # % B & % (Clean Air Act

Amendments, CAAA) & > & ,—g',%:’;‘i 4 2+ 3 (Clean Power Plan, CPP)
Moptzrg g E%ﬁ“s’ = PR A g R e 0 11iE 2030 #

8 https:/betterbuildingsinitiative.energy.gov/challenge

% https://obamawhitehouse.archives.gov/sites/default/files/image/president2 7sclimateactionplan.pdf
o1

https://www.federalregister.gov/documents/2017/04/04/2017-06522/review-of-the-clean-power-plan
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92 https://www.epa.gov/sites/production/files/2014-05/documents/20140602fs-setting-goals.pdf
% https://www.epa.gov/energy-independence
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1999 E42p A9 % % (Top runner)®4) & Frdl A i@ﬁ%ﬁfi
ool MARFAE SRR A oD ATE S B A S p
Top

G ERN A ST 2011 ERP AL 23R G EN L
runner AL %o 1 ¢ S % A g L (D hp A B2
AP FHENAES Q)F CERI R T AT E AR EHEN
ARFGFRAECF o FHT LA SR LD R
PAIRFE S WE R P F LR oS o
BRI RE Y R o RATEE RBRFT 0 A Rnd
FH IR S g RPR(F) -
£ 2P AA SRR STF R A %%)

MPY *‘*
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=
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(&

A SRR T
RN
RS (%) 7R (%)
P iR TARES 16.4% 25.7% (1997 = 2003 & A )
+ g gl 58.7% 73.6% (1997 1 2003 # A )
e 66.1% 67.8% (1998 1 2004 # i)
k4 30.5% 55.2% (1998 1 2004 # A )

% http://www.enecho.meti.go.jp/category/saving_and_new/saving/data/toprunner2015e.pdf
% https://www.iea.org/policiesandmeasures/pams/japan/name-21573-en.php
% http://km.twenergy.org.tw/KnowledgeFree/knowledge more?id=90
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S EEEE 22 8% 22.8% (1995 = 2005 # &)
TR 6.5% 21.7% (1995 % 2005 # 3 )
BB g 4 33.9% 37.3% (2000 = 2005 # &)

B UK B ok 16.6% 35.7% (1997 = 2005 # &)

BB 1S 30.8% 72.5% (1997 % 2006 &+ A )
T3 2k b 69.2% 80.8% (2001 = 2007 # A )
A @3- HDD* 71.4% 85.7% (2001 z 2005 = &)

AT SR AR NEE o R AEEEckm/)ER > 2% 4T
INFEERRYAEFTE (e KWh/E) o 2 ik * »cs o z‘i’jﬁ £
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£ —>5kWh/& 5 #% 2 50%

Ja AR 2011 &5 {7 23k eg i g 42 (Carbon Dioxide Tax of
Global Warming Countermeasure) » Flig § +% ¢ @ 2 & 1 2012 & - P
NIRB G Ao dcpt A R-1¢ 17 2020 & R 2 & 4p 21990 £ £ 0.5%
32 22% - ¥ b > Ry 2 BB A T ¢ < (Center for Global
Environmental Research, CGER)3: ﬁig 415 2015 & 4p gt 2013 &
2014 & g gt BptE (B 5) > A Fl i R E rn il 2 3 e d 3
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 http://www-gio.nies.go.jp/pdf/2017/gio_pamph_en.pdf
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Compared to FY2005
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Fig.4 Trend of Total GHG Emissions (FY1990-2015)
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LERHRIFRS A ?ﬂ’u PHAEIRE2RCPIE AR
PRrE b s < X A 2% E 0 2030 &g 2013 & T % 29.4% o
H=hop A~ (25%)% £ W(23.19%) & BIMECTE A0 B 0 2y 5 10 3L 3]
Pfh > 232 PP REHEE o B0 R F RA SR 2 KR
BEie o MR raka Ry B #E-

2015 & S iER E F MR B ¥R > K 72050 & R %
F RER g E T 2005 &2 50% 1T od ERFETAGEFR P
FIBEFTERBL LN RO ARTZ T EFreLFRL T H
FoRM TR BT - HE RSP R P ARSEL NP
AR R E I A& iR B R E S S R o DRt 2 P

\\\?{r

o PR HEIET &5 SHREPRGR Y KRS g 2 5T
YR R B R R D FE e o
5. %%~ 1,?&
1. https://www.eia.gov/energyexplained/?page=us _energy home
(B e p 22017 &97 25p)
2. https://www.epa.gov/ghgemissions/overview-greenhouse-gases
(B e p 22017 &97 25p)
3. https://betterbuildingssolutioncenter.energy.gov/
(Bf¢/F13rp & 22017 & 10 7 16 p)
4. http://www.enecho.meti.go.jp/en/category/others/basic_plan/pdf/4th
_strategic_energy plan.pdf
5. http://www.utilityexchange.org/Resources/rmuee/2009/state_depart

ment_action_plan.pdf

165


https://www.eia.gov/energyexplained/?page=us_energy_home

10.

11.

12.

13.

14.

15.

https://www.epa.gov/clean-air-act-overview/evolution-clean-air-act#
caa90
https://www.go-moea.tw/download/message3/2015%E5%B9%B42
%E6%9C%88%ES5%B0%88%E9%A1%8C-%E7%BE%8EY%ES%9
C%8B%E7%AF%80%E8%83%BD%E6%B8%9B%E7%A2%B3%
E6%94%BF%E7%AD%96%E6%8E%AA%E6%96%BD%E8%88
%87%ES5%B0%8D%E6%88%91%ES5%9C%8B%ES%95%9F%E7
%A4%BA .pdf
https://d320gogmyaldw8.cloudfront.net/files/integrate/teaching mat
erials/carbon_emissions/epa_factsheet overview clean.pdf
https://www.epa.gov/energy/national-action-plan-energy-efficiency
http://www4 unfccc.int/submissions/INDC/Published%20Document
s/Japan/1/20150717 Japan's%20INDC.pdf
http://www.iberglobal.com/files/2017/japon_eia.pdf
http://www.env.go.jp/press/files/jp/102816.pdf
http://www.enecho.meti.go.jp/category/saving and new/saving/data
/toprunner2015e.pdf
http://www.utilityexchange.org/Resources/rmuee/2009/state _depart
ment action plan.pdf
https://www.epa.gov/sites/production/files/2015-08/documents/visio
n.pdf

166



P RrFLHILTEZR

2 AHRFER

T

L AP FREE2 A1 53 | SrL |4 2o
ZHEMEBERPEEZARETES R
TREEG P2 REL (G FR)
s RPFEHRKD FERGEAR
o (B BlER)
2. AFHEFR R A6 g B f e
C e Al s R B e SRS |
FLP > FhehhoFiE A F D
Eeo(FHA HFRLR)
3. AT ENET BRAERFITS | BEHL B ¥ %o
RECFTHARTER A ENRAT
RS- SRS I S
R B o (% kW FRERL R)
43R FEARP AP LS (WML AR SR LT LR 2R
R R R LK T | F o B LB RS TR
door Pra s B R VRIS (R BHE P o 3546063 F
Ao TR Sa R A EZ L
Trelkagy o (B BlER)
5. k3 R FFATITR UL 0 B | BBHE R 4 o 0 A R BUNTR

N B R AFEE L 2 Rk B

RAsE®s 2 B vl pho 25K
LNz ek kAeERE &

Ak § At R B 0 X R eh

SN e Fﬁ 3+ % 60-63 F

167




SO o B e AR L 2T H Mo

CREEES)

CEN AT R (AR R AT

F AR M e PR R L 3

HHLR LR o AR T

WHE (ks s REFE)RY

]

‘—;u

~N

FPerdaipl > F3 A 2 B o (BB |3V SRR o ERE Y o ;fg—
A3 BRE) #4807
AR FRINIEERE 2 S | ML R A o BERELA I SR

TR E ZRAEY -
SR o 2 (5% AR AR o

(% & Bl

= (MARKAL) » 3+ % - =%/ 2 (F2idm
fig o FEAT2IZTF -

CHENAF T AR R AFTHT
23t 2025 & (B R AL R R 2
50% - 4p B i it % 2 § (LNG)#fc

shih VB %J;}:];]P\%]xi%iksﬁm
FRA SR 7 2 EH AR

BE D>~ TP A RE P 5N mi LieB =

ML R SRR RS 2
WMREP  FL2F Y B LA NIRRT
B TRl B R PR A AN
Bk o SRS BRI AR R £ 506
27 85 o 34 103-104 F o

Fetet 48 o (1A FRER)
OB E IO AR B AT R B e DR iAo
HIEGT AP L E I | e PR SR A

T3 ibgz{ﬁ;ﬁ%ﬁ,& H(E5 &
47.8%) > m R ATPRp 22 7 4 NPT
kX1 =(10.5%) 0 BFEESF
beip g - PR A K T L

ST $ 0o (R

e

;a,q_/lfu\il7

=1 =¥
5

BEF S A MR RL R
% 60-63 F

168




L >

A kL R)

AR BAE R P2 SRR

B e ErE 2

of“%‘:l—»—«g ™o iR

FEX2ERPREZ TR aE | RWEATRIRAEM T AL G Y o G
HETHRBIRF RF R £ 102 F -
o T iR EF T - K
BERF(Z S 28) nafFd Bx%
A AE R T 0 3 B WA
W B Ao RIEF TR RSk
A BERFRRE G ARG B %
(A R A A S i+ =
R Fa R > % 3R %A T
BiTiE PR 20 2R A #F ok
T R FEE C(FHA FRL
i)

11P%FAW$%“%%%%?¢ WL A REEFE LT 5o

LA R GG SRR A0 SERENIE AL 3 4 N3P <3 LI AR T S-S

AAFTTARBFEFA T S E o (F | RhE 2ERY 3354 103-104 F -
BA FARLA)

12 3 M o SR2E P PSR A | BE AR o GEEZ 1l B A
(g 2Ry eI ERATE: RIIMAER ELRE e AEIE Y
i) o (% X FRL [) PR GATEFEL 70 LEER

244

€KY EHEE
EHN e R FE

"‘ﬂ‘f/\‘]"z‘: g l—’rh%\' = “-

‘-ﬂﬁ:

=S S A Fa A
NECHLE R L

169




T DERY §ERGAFINE X
Tﬁ,,péa[j;/{h»}g Lt o ,]t—z-ﬁzr»_«'ﬁ-%“_;}\ j\eﬁ
RPN 2 E 0 S SR
FAr2 AR ETFR E3 Ty o AT g

’

> REEE
"’vrﬁ-.g“:»o

13. §RP R w2 Sk BFA
LSRRI CE TN R
HRIEOIR) > iR L
oo (% £ ERA )

BHE R BFRRBRRAN
Z(REZ L 20w »gl'—k/I}IJ%E:)_%E: )

el B RERR o 354 60-63 F

14. § MR batfek ¥ TG @it
o AR B2 R A AR
AR o (R EiRL A

STRFE A wpd T THIK
MoFCR b E AR B E R o 3% 60-63

—_

E‘o

15. sF £ ¢ 3 A TR AR Y 21
EINET AL ZRT VEEE
B 23] (4e TIMES ~ MARKAL)
CET R CET 3 ~£5)

EEREREERAE SN R
ORI PR B R AR 2 AR
* oo 34 80-81

16. #H~ Ffam 3 E R a L AT
AR (% RE FHLR)

ML E o ABMER T R R
AN B AR

170




I~ R fpERE

S FHEERSRMOT smofoumalty @gmail coms
lpsE: REE

== Re: HEEESTIRE

R

G etk > APl iR L B & ik E -
& Lahda st TM1711-3

PSR ) BELERE

TEL : 03-5712121#57502

sk 300 PAT T K2R 1001 EAR A — 4 T A
FAX : 03-5726749

E-mail : motjournaltw@egmail.com

Ters: FHPEIREIMOT cmotoumalty @gmsil com>
WsE: FEE
Bl

IE Re: HEZESTRE

BFEE «d33304@tierorptw> 74 20174611 B 17 H T 212 553& ©

Dear 5/ R G4F -

A T

PP o A TS T OB PR R ek g

s
T

WG MR EA T aE

B

171

FeEE 2017/11/20 (8—) T 03:03

» 1

SZtrEE:  2017/11/20 (8-) FF03:03

I

AR o BB — B T B SRR R M B T30 P B AR 2 B R SRR



