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ABSTRACT:

Under the "Greenhouse Gas Reduction and Management Act", the transportation sector have to set out its
own phase control target of greenhouse emission in conjunction with the country's overall development
goals, and to prepare for regulatory work for the transport industries and source of emissions. Therefore,
in order to grasp the situation of energy consumption and greenhouse gas emissions in the transport
industries and to urge the transport industries to promote autonomous management of greenhouse gases, it
is necessary to conduct relevant research in advance.

The project is a two-year study whose purpose is to estimate the energy consumption and greenhouse gas
emissions of our country's land transport industry based on the data of existing transport activities, and to
establish their energy consumption and GHG assessment indicators. The project can serve as a reference
for traffic authorities to establish a statistical database and manage the transport industries.

The first annual results of the project include: literature collection and analysis of GHG management in
the transport industry, establishment of industry-specific classification of the domestic road and railway
transport industry through interviews with experts, scholars and practitioners. Other achievements
included inventory of existing data on energy consumption and GHG emissions from land transport
industry, and initial completion of assessment of greenhouse gas emissions from land transport industries
under the jurisdiction of the Ministry of Transportation and Communication. Subsequent works involve
surveys to enhance the quality of data and establish applicable assessment indicators as a reference for the
transport sector in promoting GHG management.
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2.1 BIp fHERGIFOE T A A mARS

211 FRIE E F Mg 4
1992 & 2 & R F F i % © % & = 5 (United Nations Framework
Convention on Climate Change ,UNFCCC) P 5 #+~ 5 » 2 § ok R f& <
AR AL TN LI E R E L b ip- KT e d AR A
MR AR RS ERL R AL AP IREATEN T EY
pRREaE A RN R HEE E - R 8 R+ § (Conference of the
Parties, COP) > % iT 200 i 4% X)W #% s 7 S 2| et p oL £ o

1997 & F iR %8 2HNF =B YR §(COP 35 FFE T 5 WPx
FAla TR ¥ Rend dm 3Rk L3 (Kyoto Protocol) » ezt i — Bl T
(¢ BaR RS 1) EE F Mg 32008 2 2012 & AR p v jF 2 1990
EoRET SRR 5% A 2 - RR( R Y R R )R R RS
o & F 2005 £ 2 F 4 iR A xﬁfz‘mﬁiﬂpﬁaa P T F FEN R
pek o B3k 2012 BRI PP S B RGE S A o £k 0 2012
Eorfies BT 18 X% QR L § (COPIB) Ak #2037 8 4 sehn 303K 23
@£ 3 2020 & -

2015 & 12 ¥ FEFehy 21 8 GE A € (COP2L)RIF 1 & & ehie
Box 3 187 BRI 7ML TR R 2IRY T;’ng (Intended Nationally Determined
Contribution, INDC) > ;& 3 23 98912 } erpt g ¥ -COP21 38 36 7 = & 2>
297 iE~ Y ¢ ZRE AR PAEPIHRHF A ST ECPIFFEESY
EE A A2 A RBEIRRS 1';;'fﬁm FEARPRFT oY EERET B
hif iE > (2T #REF M RdhTP R o
EEFROREFE L 0 E AR EL Y J b a T (top-down) A e
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2 TR RA A ?E/]?;%J (Nationally Determined Contribution, NDC) - = B % & 3J&
FTRE2FRIBFFPEPIF 2 BB RFY IR 2R A pEf
Feo B RRRIE R 0 X303 B R T SO e R AU
P A ERS R L B RRR] e R R B e

ﬁ\ﬂx TE o

TR L2016 F 117 4p A AR ERIRERFE N ELED
2030 & O 7p A ?‘J‘Jc » T 2050 EfsiE A R E F MEREREH f:&‘_
T fre Bl pp A ??/*%(NDCs)jx%i‘fj B d T @ o (bottom-up) et ﬂ,ért 7 RE
Fart 27 [Flh 5T E - i Pt dle B0 EE ERARFE T2
Wit o F 1150 & B R EH R R RO T
/Tmﬁwyﬂiﬁi*@ﬁﬂﬁ FRFME T2 ARS e (7
1w g
BERL § R4 AT B o R EHB B
FIER EREERM AP P L €3 2011 £ 37 28 p k) 2050 £
i@’ﬁi%l sk (Transport2050) — " H - 'ﬁ-fm’+'i§§is?l?vi§ﬁ%2§‘.¥]J v & % (Roadmap
to a Single European Transport Area - Towards a competitive and resource
efficient transport system) > %% % & B~ tg "% ME AR T B b 2 ikig o T
iéf’ﬂi%l%‘fifﬁ 2= & i pi Pt 2030 & w0 E M 2090 I A 2050 & @ *E 1 609 (4P
3t 2008 & -k &)
B 2050 & & ﬁi%l Wk (Transport 2050) - 4% 7 Fag | arefe (B3 p
B3 s BB E)RET A PP 4ok 2.1-1 #757 o
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L2020 E AR Y I E ]k D

kit ezag > == 58 I ] 17 10 & A
NN & AL F o

RS AR R Ok EER L 5 (4
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DN/ Sl A LR S %J 2 # % 4% % ( European Commission,
Directorate-General for Mobility and. Transport, DG MOVE ) »* 2016 & 7 * i» =
S R K0 AN N E BN Al T S S AN EE 2 ZECE I S
B gL A o A WP e
() A4 < i % st (Make the transport system more efficient )

ME R R D R AR A T EL LR A EAE R
(Cooperative ITS » C-ITS) » £ 5 e af be% 211 2 Eyre S fom sl 4 E 2
Hd oA R 6T R AR M AN B AP dR L B B gl AR
W2 W Gl ARMEP e R FERAE A HRFEAH AR
PEER R RS @ R ARGk sl * AR e

ﬁ%l 2. R engs g > Flesad | Mende nga o
(2) Mt 2z g ;‘Ex@’ﬁﬁl ( Promote the use of low-emission energy in transport )

N ”@ﬁgjm RIB L LR 94% 0 A R € AT Y APl i
4 PRIRTHEOR: K Ae el P IR R R e 3 U 4 S

=y

fom £ 4 & & vl o 33 M2y SR>t 2030 £ ¥ B~k 15-1796 1 B R 0 £
&R S L BV R bR P T S A R
WL AE DT LR

(3)#] T F £ B 4w H v (Create a market for zero-emission vehicles )

SR g1 hd % 2020 & (5t B ol B HRE S PR T 5B A0 MR

FRBB R Y o blhr S R BE R Y R oD .

(A)*eip ¥t b & ~ L2 EEf-D F o8 hiFH (Stepping up action on lorries,
coaches and buses )

b \—Eiﬁ%@'fr‘rﬁ RS- A T ﬁ%l.: 3 bR P e E 25% % B2 #X
#

%ﬁ’Hﬁ:i“ﬁﬁﬁiiwﬁﬁﬁoiiﬂﬁWﬁﬁﬂéﬁg%?ﬂ
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2.3 {¥
aiwnﬁ@ﬁ@ﬁ’%ﬁﬁ#%@d%?ﬂﬁﬂmf«* AR
+ B TR 20%E 3 F MEe e S PRwT B 2013 Eq i T i (7 H
3141, (Climate Action Plan) — & 2020 +# # 2005 & j& > 1798 % # %4
WP R THRFF DRI R R F WP 2R i@ﬁ?ﬁ"
(United States Department of Transportation, DoT ) B 7 B 2 i % > g 2 &
( National Highway Traffic Safety Administration, NHTSA) - £ £ Wk 5

N

% % (U.S Environmental Protection Agency » EPA) #2016 # 8 * 16 p 5% &
FEOEEY LA 2 2D n TR R 3 F T F D R
FoFEE e TN S ol 2 F MR R8T 2017 A o %o
PR I 2018 E R E 1 o FFHF R - F g 9 11 Rmeg o
B3 &SR A 1700 RE o R0 B AR 20 RN o 3EH W A

2

N

—\\

L

FEELR ¥ 0 2 2021 & ~ 2024 & ~2027 & ww < B fE2 R F F AR
W E s TR E EAB R o2 TR o B oGRS s o A R

[ZEA8 Ty

%212 $RE 2B M@ e d foil 3 5 e gl

MY 2021 MY 2024 MY 2027
Maximum Vehicle Fuel Savings and Tailpipe GHG Reduction (%):
L= T (TP RN 13 20 25
Trailersa .......... 5 7 9
Vocational Vehlcles b . 12 20 24
PICKUPSIVANS .ottt e e ceaee e st e e e as s b e ma e se sbeem n et emsen e e e 25 10 16
Per Vehicle Cost ($)=9 (% Increase in Typical Vehicle Price):
B - U (o USROS $6,400-$6,480 $9,920-510,100 $12,160-512,440
(6%) (10%) (12%)
B 11T = ST SR $850-5870 $1,000-%1,030 $1,070-%1,110
(3%) (4%) (4%)
Vocational VENICIES ... e e e e nee $1,110-%1,160 $1,980-52,020 $2,660-52,700
(1%) (2%) (3%)
PCKUDPS/VEANS ...ttt et et s en s en e $520-5750 $760-$960 $1,340-%1,360
(1%) (2%) (3%)
Notes:

aNote that the EPA standards for trailers begin in model year 2018

b All engine costs are included

cPlease refer to Preamble Chapters 6 and 10 for additional information on the reference fleet used to analyze costs and benefits of the rule.
Please also refer to these chapters for impacts of the rule under more dynamic baseline assumptions for pickups and vans.

dRanges reflect two analysis methods: Method A with the 1b baseline and Method B with the la baseline. For an explanation of analytical
g{ﬂ?{r}ods A and B, please see Section |.D; for an explanation of the “flat” baseline, 1a, and the “dynamic” baseline, 1b, please see Section

e For this table, we use an approximate minimum vehicle price today of $100,000 for tractors, $25,000 for trailers, $100,000 for vocational vehi-
cles and $40,000 for HD pickups/vans.

7R &R 5 United States Environmental Protection Agency 4 -
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()% 5145 ~ & 514 (Tractors) » ++ 2027 # i & — FFECR A 25% » i3 7 15 18 7
EHEEE - RE R R F R Fw S MGRR R  Bafed B g
P R A S iR o

(2)# & (Trailers) » ¥t 2027 # #i % — FAERAL 9% > 45 B R M3 # S0 fnsS [ &
TgD -~ pED e KR -

(3)% * 2 §m(Vocational Vehicles) » M B4 2 fmik# i * 2 L EfrF REPY &
7% & 0 3 2027 E ek - FF -F}i;')é"-ﬁ/f;“.\ 24% > i‘%‘a#_ﬁ”' e st At i fran it
ﬁ’é%@ﬁ%ﬁ’ﬁﬁﬁ’Q?+ﬁ’@&’ﬂﬁﬁﬁﬁ‘%%ﬁ
Kikfep @ o

(4)% # ¢ 7 # (Pickup/ Vans) » 2021 & 5] 2027 & & & 4x j 2.59 » *+ 2027 & #

- e B Ak 16% -
FE B RRIEAR BT F 0 f R T LB R R o

gt e PR s iF S B PR H o AERPREE > TS H R

SR PR R RATE S B s A o

3.p *

PARE g #2015 & BB R 3 F ) 174% 0 [
oA NP 035.896 0 wyﬁgﬁ](ﬁrmg o 13428 )5 7.7%: F] i COP21
TR P AR 2 BRURGRALT 0 A1 2030 £ 42 2013 # R 26% - 4

? 35179?]? BB 28% 4r® 2.1-1 7o 0 A R B FRPNIE S (U 2 R ok
TR dRE ) R H E‘ﬂiﬂg‘f‘ﬁ:

>
=
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b s 17% > 3 & kpae2bp i [ aE X R E RP g K

40 23.0%> iR AL B K pITpH RSB W E gy 2 3 E P 1 1990

,’&%{‘4“0

HEFERMOET EFR R R L AT h 2 gy s
B h-p BB R B A A 2 # 47 s (http://www.mlit.go.jp/k -toukei/) » =

170600 L FAMAAK MY LAEE T 2 FRIpE SR E

£22:3 p AR A S RIS RO 2 B i i

CRF General Energy Statstics
1A3 Transport
Fmal energy consumption: Passenger: A passenger transport #814000
1A3a Domestic aviation Fmal energy consumption; Freight; A frewht transport #854000
Non-energy and feedstock use; Transportation (am) #953000
1A3b Road transportation
Fmal energy consumption; Passenger; Passenger vehicle #811000
1 Cars Fmal energy consumption: Passenger: Estimation discrepancy #819000
Non-energy and feedstock use; Transportation (passenger vehicle) #953000
1 Light duty trucks IE (1A 3bm) -
Fmal energy consumption: Passenger: Bus #811500
i Heavy duty trucks and buses Fi:n:{l energsy consmnpt%on_ Preight: Pre@t truck and lorry ?:.1:3:?1000
Fmal energy consumption; Freight; Estmmation discrepancy #859000
Non-energy and feedstock use; Transportation (bus, frewht truck and lorry) | #953000
w Motorcycles IE (1A3bs 1A3bm 1A4a) -
v Other IE (1A 3bm) -
Fmal energy consumption; Passenger; Railway passenger transport #812000
1A3c Railways Fmal energy consumption; Frewght; Rallway frewht transport #852000
Non-energy and feedstock use: Transportation (ratways) #953000
Fmal energy consumption; Passenger; Water passenger transport #813000
1A3d Domestic navigation Fmal energy consumption: Frewht: Water freight transport #853000
Non-energy and feedstock hse: Transportation (water) #953000
1A3e Other transportation NO -

7L kR - Japan Greenhouse Gas Inventory Office of Japan (GIO)
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% 2.2-4 p jx@ﬂig?lgrsrﬂ;}ggﬁ;?‘_p [24]

2015 #e
&R 1990 | 1995 | 2000 | 2005 | 2010 | 2015 1990 =
£ 1B
L
&e)(Househo'd 56.158| 79,252 77.203| 80,344 72.393| 79.610| 42%
A
o . 20,444| 23995 41,587| 31,938| 36,017| 20,514 0%
+ |(Corporation Use)
L [AE el @
T i
* ¥ ¢ (Taxi and 5174 5206 5024/ 4558 3875 3,068 -41%
Other Commercial
Use)
%, by ¥ % (Bus -
i# |~ [Non-commercial 1,091 951 793 741 668 629 -42%
% |Use)
BEE R -
2 |F* " (Bus 4,007| 4,154 4137| 3948 3777 3679 -8%
Commercial Use)
4 5+ (Railways) 6,763| 6,783 6,608 7570 7,157 8663 28%
-k 3& (Navigation) 4603 5439 5412| 4837 3491 3525 -23%
= & (Domestic 5937| 8640| 9049 9212| 7.746| 8467 43%
Aviation)
LiE Lt 104,177|134,421/149,813(143,148]135,125(128,155]  23%
B % (Truck
and Lorry - 36,859| 45729 46,022| 45689| 42,297| 39,942 8%
£ Commercial Use)
5 257 F @& ¥ (Truck
and Lorry - 54.694| 55381| 47,833| 41,035 35916/ 36,334 -34%
3 Non-commercial
iF Use)
48 5+ (Railways) 583 526| 454] 499 426] 495] -15%
-k 3& (Navigation) 8,607 8,842 9096 7,737 6,928 6990 -20%
Fa 1 H
= 18 (Domestic 1226| 1638 1628 1587 1447| 1432 17%
Aviation)
[iE L3t 102,060{112,116]105,032| 96,547| 87,013| 85,193 -17%
B IR 4 b B (- wg
éo%le; S A 206,237|246,537|254,846|239.695(222.138(213,348] 3%
2

F# kR - Japan Greenhouse Gas Inventory Office of Japan (G10O)
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222 APIERHNME T F MR E
Ltz = 50
AR RIRE L R F 0z
IPCC W7 2§ Wif® s > MURTEZ §F Wiy o ey ik
£wa¢ﬁﬂﬁ2m6Pa:ﬁaﬂwwWWMW%’ﬂﬁi

Rt E ML R ¢ (IPCC) »+ 2006 & 414« 2006

IR 5 gp RIRFR A
FREREFE 2 IRBEERAHE NG 2 FantE sy o

AR RINPEE F PR A TR L AR R Y Bl 1
RGBT 2 AT LA (REE ) oAt E 2 B RTFS
(CarbonEmission Factors, CEF) ~ s ¥ it 4 5 (Fractionof Carbon Omdwed)*u&‘*‘@fi
3 % 5 (Fraction ofCarbon Stored)R| 2 & 51 % 2006 IPCC 45 = 2 3¢ 3% ig(Default
Value)

Pl R P ¢ BRI S g L S SRR BB kR R R
RO BN Z E e e g FP e o REIRA QIS g FPRE > 3
B 78 2 RESRE fdp R A B o d W ER 2 Bt g T AT Bt RR
FF WP, WY §i8 Wi 1 &2 GOR et IR R 5 W W AR
Eos < Horianz B 3 F HERDFHEL LRI L @ age] .

2 FERICF IR F WP

Rk 2016 £ 12 0 diR2 TRIFE E A AP 2 P Amg
Fof BT E R E REBT CFARS  PE @ A 2007 & 0 2014 £ 5 Y
WESTREFET 4 PR RE PR E P RAREZPRI R OFR Y G
1.33% -

B FerP 5 E fF Mg @, G &g ity a3
BN T U2 F LT F D AR 0 A B U F LB 4 02014 E iR
PRl § PP g Y > wRAEINF S AB(f FRIELFZF T
Pog), g2 6598% HA i@l ey d s bl 16.08% 0 £ =%
v @ﬁ%;&r’“#ﬁi v i 13.91% 5 f b ﬁ:&ﬁi SIRFFE S Lz s BRI A

&

W% 1.76% ~ 1.84% £ 0.43% > 4] 2.2-9 -
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FAOBEZ

300000

250000
A EEFEE EERE
[ |
B | |
..
200000 R= = 8 8
[ |
[ ]
[ ]
150000 ..—.———
[ |
[ ]
[ |
100000 M
50000
0 : . B . B : : .
233 33385288z 883880BB838¢80¢% 2% 4
S o o o oo o o o oo o o o O oo oo o o o oo o o o o o o
Ll S e e e e s & B o D 5 DU . N o B o B o B o H o D & I & D o D & I & N &)
m EEREE wm BUEEmEEE iy wm REE =G = BRAR

B F Rk Ak nis

Bl 2.2-9 2\ & 1990-2014 £ i jR2R PP bl b = § (L gt gt o § AR 4 (2]

45 B RSP TR 0 A BIEICF U E R R F T 1990 E 4 2R
1457% » 3 2014 15t (K3 12.60% @ 4ed 2.2-5 “7 o o A EEHIN fr
R AR ™, p 1990 £ 1 2005 £35% & A £ 48% > 2006~2008 £
ROILPEETE M 0 p 2008 E (5 g § P dF 435,000 F AeEs F L E 2

B MR RF]RTFIRBELD T ERRE O REEP 7 E
%*wzﬁ’ﬂﬁ%iﬁﬂ’ﬁwﬁ‘ﬁﬁin%@;@%ﬂkigﬂ,g
eI A R S LT A @gg,mﬁma%ggﬁ@w,%

2008~2009 & )% & H v * b o His ERPORE FH 7

»

%ﬂﬁaiﬁwﬁk»u‘i“&ﬁﬁéiGWWin?ﬁéiﬁ‘

?%Lﬁ‘ B RERH BT A AT FRP T RENA F
FENCKE S RRIEE FRAE RN R BN P L I

2014 & %5 > LD B m, 97.7% %53 » k2 t 13% - 2%t 0.8% -
Bod 0.2% - fr & i ABF Ard 2.2-6 7m0 H P D %& EEEIC L ) d
1990 & 94.4%3 4v = 97.71% -
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% 2.2-5 A FEHIVF G £ R F R (i F )P

Hi=z: +F 26§ iy £

v kA VY
. @%.F””;:i SR Bl |dame| f 2R
Spaea|ve | FU Ol ap lagce|agec| moo | o

1 %
1990 10646 152| 291 20089 110281 137.854] 18.22%| 14.57%
1991 20888] 163]  309| 21.360| 110261 147,847 17.91%| 14.45%
1992 24033 187] 353 24573 127,001 156504] 19.35%| 15.70%
1993 26103 202]  382] 26,687| 136225 169.354] 19.59%| 15.76%
1994 27540 216]  402] 28,158 144,050 177,497] 19.55%| 15.86%
1995 28822] 228]  418] 20468 151553 185720] 19.44%| 15.87%
1996 20801 239]  428] 30468 159279 104383] 19.13%| 15.67%
1997 30536 245 438 31.219] 171,829] 208,615 18.17%| 14.96%
1998 31.844] 257|  456| 32,557] 182,507] 218.810] 17.83%| 14.88%
1999 32772] 266]  469| 33507| 191,630 226228] 17.49%| 14.81%
2000 33207 270  475| 33952 210842 246868 16.10%| 13.75%
2001 33.246| 272|  475| 33.993| 214.544] 252.955| 15.84%| 13.44%
2002 34542 278]  496| 35316| 222,662] 264,590 15.86%| 13.35%
2003 34500 287|  495| 35201 232.320] 275198] 15.19%| 12.82%
2004 35850 205| 513 36,667 240214] 283,955 1526%| 12.91%
2005 36.844) 303  527| 37.674| 246944] 287.454] 1526%| 13.11%
2006 36760 298]  527| 37,594] 253841 295460 14.81%| 12.72%
2007 35415 289] 508 36,212 257,656 298,029] 14.05%| 12.15%
2008 33.394] 276] 481 34151 246345 281783 13.86%| 12.12%
2009 33711 281]  483| 34475 233.867| 265765 14.74%| 12.97%
2010 34824] 285  500] 35600 249.994] 283297 14.24%| 12.57%
2011 35203 288]  507| 36,088 255187 288.454] 14.14%| 12.51%
2012 34502 284]  498| 35284] 250349 282545 14.09%| 12.49%
2013 34472] 284]  498| 35254] 250819 282553 14.06%| 12.48%
2014 34930 286]  504] 35720] 252,739 283489 14.13%| 12.60%

IR BT 4 F 2 F RPN E (RS #E%;tir’—:!ﬁp?f?é%?r?é IR
(EFAER: 3 o

TR kR

2-32




%226 AFE I E R EF MR R (kg kom)

Hi=z: +F 26§ iy £

R | oo | s | AR | mEgmm | 2

g | O ﬁé’@’%] (A2 K iE AL F 2L G

F & 74) = v oF 12 b
1990 282 18,965 145 697 20,089 94.40%
1991 303 20,209 155 694 21,361 94.61%
1992 371 23,205 154 841 24,571 94.44%
1993 531 25,069 161 926 26,687 93.94%
1994 646 26,452 156 902 28,156 93.95%
1995 860 27,550 156 902 29,468 93.49%
1996 1,081 28,248 147 992 30,468 92.71%
1997 1,084 28,939 144 1,052 31,219 92.70%
1998 1,034 30,248 140 1,136 32,558 92.90%
1999 1,061 31,069 148 1,230 33,508 92.72%
2000 911 31,667 137 1,239 33,954 93.26%
2001 835 31,654 132 1,374 33,995 93.11%
2002 761 33,200/ 130 1,224 35,315 94.01%
2003 635 33,544 118 992 35,289 95.06%
2004 651 34,815 106 1,093 36,665 94.95%
2005 597 35,823 107 1,147 37,674 95.09%
2006 520 35,889 105 1,079 37,593 95.47%
2007 393 34,746 101 971 36,211 95.95%
2008 261 33,003 100 786 34,150 96.64%
2009 230 33,364 83 798 34,475 96.78%
2010 233 34,413 91 872 35,609 96.64%
2011 259 34,924 93 812 36,088 96.77%
2012 261 34,444 92 488 35,285 97.62%
2013 239 34,451 92 472 35,254 97.72%
2014 268 34,904 86 463 35,721 97.71%

SRS ARBRRT 4 R 2 - F L RE

FAH KR TR ¥
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2.3 FIp HERIVERER R PR

231 EHRREF RS
2015 & mid et ¢ e o 1992 2l iRt mE 25 2 1997
En TR 2R RUEHE P I EF BRI RN R

By TR gf;’f/‘h (Nationally-Determined Contributions, NDCs) g & B
B REGURRA TR IRE  EH A AR AR s EL A
—

THRBAFOERT FRATEERP ARIEI IS I ERFT L TR
g R ¥ = 5% | (Internationally Transferred Mitigation Outcomes, ITMOS) 2 41 3%
A8 TR ph AT pe P R i gfmci s ¢ o (European Policy Studies,
CEPS) =g £. (Carbon Market Provisions in the Paris Agreement(Article 6))45 1 » 3%
AR ARE RS EL T RS EALRTFEREAL > LT
PR e AR 3 8 7 8 UNFCCC en% 5o TR Hp i £ 32 8 = 2 #3045 # 1997
# 7 ¥R T F or#k 8 ShiF 54 B $841( Clean Development Mechanism, CDM ) «

CDM fs41° %3 7 &2 H B H 2L GG > LB mip 2 B2 > 2
P BRI ER AR AP 1R E 2 R 5 R R 2
B Aok 23-1 9757 o

SRR E R 1Y @ﬁ?}z}é‘“ T2 CDM & & %% 27 Bt £ 9 308.0
g owE COe v drd 2.3-2 9757 » MUNFiE - B RIEELZENTE - B R0 H P 2% BRT

SBRHE AR FE IS B & RALE 2496 § 2@ COge ©
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% 23-1 @AM 2R B8 g
ﬁﬁ 4 B 301 &g M
A Ko R E c*ﬁL P
2 oE RPN D R R {2
B0 B P RIRIEE B G BERET XS
AM i3 sn kgl ﬁ%lxi # 5% # 3% Model _fg _,/_%_ %:jSi;*% %ﬁa%:ﬁ«_:i‘;if% s B
0110 :S:‘Iilntransportatlon of liquid i ‘ﬁ—b&’g % 4 g Jﬂz = 1
%_CERs(certified emission reductions) =
il vl
LE¥FEE R E RN E g 2 5l FE 73
«f | # —‘r’?;fijjiift—l ﬁsalﬂb/},%l i¢ ,f f;’;\%}i;i)ﬂ__} ,)? * i;/ﬁ\‘%
AMS- | * >z Transportation Energy L I IR ]
ILAA. Efficiency Activities using PR R v B
Retrofit Technologies Br B R R .
v, |AFRBZARrOCEE [ EEAEERY AR UBE TR
£ HLAK Biodiesel product_ion_and use IR ﬂ‘s?:‘@ﬁi%]"‘v h2B% o
e for transport applications
7})_ B # :E'.‘§ VRN ;tta ST =z %‘t,éii)ﬂ g %‘_%_,)5\ y2 );L_} /}J %&
# AMS- | R g 2 Transport energy | 2 B F f REET o g r TR F Lt v
g | ILAP. | efficiency activities using post - | ¢72- E B2 g o
A fit Idling Stop device
s i * A * 4 Fe T (Biomass)®i 4 F
a AMS.- AHRRF R %g\@gﬁ] xR ;,;»’_(Blogenlc Compressed Natural
#% LA, Introduction of Bio-CNG in Gas, Bio-CNG) i * »+ 2 il i@ %J %
J transportation applications o8 g~ EITAF I RF WAER
u;ﬁiw RS T @?ﬁts FiE 42 o
SRR S MR R DR EE T Ry T
BoARSAFIEE 2 E R fﬂwiﬁsﬁ%%@%ﬁﬁﬁﬁ—
AMS. | > i $+ Transportation 2 BiEred gy r’v’ﬂ”i L W
IILAT. | energy efficiency activities FARNT VR R R F F R o
installing digital tachograph
systems or similar devices to
transport fleets
-’jl%’a;‘féib—‘aﬂ‘fﬁ B3| | WP A 2B RAER YR
AMS- 7o B LA Introduction of | it X 2R E (LNG)eh & 0 b Bl P en
LAY LNG buses to existingand new | & % o
bus routes

FH AR A
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2231 BHAp MR 28 R P 1)
oo, @ s o e e
A B | RE R L Ff
=
ﬁ—“ FRi (F2aae 2R E § Wk
ﬁ—f—lé]&‘iﬁn"“*-‘-’:"-‘«:ﬁ\l/bﬂ P2 8% %230 7- AT
BEDI A BT R ;:()@*%t,w Bk~ (D) * &y K
AMS- | % § Hi#2c £ Emission ENOES SIS HIENOEE I
111.BC reductlons through improved | &, .. - .',
- . 4 .fvaeﬁ' ()i r MAER T ‘(f)‘al?*;
i efficiency of vehicle fleets o s gL
5 S 2 Q) ks
S ( )E 25l ?)IE;
11_’ AMS T B AR £ g*r\:,,ai;}zk%;: 5l Freng B fe/ R & & 4 i\ﬂ » B |
i H1.C " | ;& & Emission reductions by EEEfopER Y LB
% ' electric and hybrid vehicles PP L Pk & EE o
R BED R P E /R | 5 SR B fResE A ¢ 452 2 R
s | AMs. |4 Introduction of W iRHER R F (CNG)2 ﬂr’fﬁ\ éf’.frvi" i
« lims |low-emission e i /F‘r # (LPG)2 4 ~ %5 T4 frp
n vehicles/technologies to e 4 kSR S fe 4 B iﬁ
P commercial vehicle fleets
Bl AR t1 o Wikt 0 2 #a
AMs. | i 2 AT TR B e 20 LI E R S o AL
11T, | Plantoil production and use for | = & i\ﬁ M ES URYE i F AR
| transport applications o 2hdn g d Hify EAR gt TR
w oo
i OUAREL RS OB S A2 HOF b A
RiBres R ER2 B % ¥R
ACM | ~ %38 i sk % Mass Gk gk B _ (g ar ! 35 s 4
SN WL = B 7t =
0016 Rapid Transit PrOJects et L BARTPAE BAGK S
) o v kad R i
" UL X
* AR RS R NE 2 AT L R W
|23
B Fead HE FABRTE X > &%
< |AM | 284 sk % BusRapid | L L L 1‘—'27 : ;,;; ”;:? U
#. | 0031 | Transit Projects FAREATA B ey 4 R
5 H EA U
;% DR I R g
J x?%%¢$ﬁ@&mﬁxawﬁjs
) WAREE kB Bl B sl BUAR B K AL
0A1'\(/)|1 g I Hltgh et 2 5% o BHMBE AR TIIERE
passenger rail systems 200 km/h 12 I 3k 2 sk 2 B EEZ 5 20km
a3 ?‘ FE 2 BEABE L
‘f’ j\//)%' )‘Lé ? BE o
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%231 EhipM g g 28 a8 (42

§ Wi | FE L m
% zut’iﬁ?i*u Fl7Ep Lo - iR
AT
, L kB2 B F e 3 AT
ﬁl %’%ﬁkﬁ]'{ﬁ |7k 3E 2 4 Dy QAN f{»fr"l szp:;PQ*aZE/EEw‘jg]Jé;
i AM -pé‘ﬂiﬂ mﬁ-,{-\@;% Model shift | ¢ | CEArE R E 2 ARG o Bk B
- 0090 | In transportation of cargo from BB BRI 0 B RMT ¢ 5 ATH 5 s
= road transportation to water or | | gl D Tt
LN rail transpotation oL I ,ﬁhh; RIS g
5 (wagon) % 2k # 2 AA#H K o
B 2IpRTIR R R v KiE Efr@ﬁ,‘;@@l
J AL *&%vu%«kﬁrJO
HH 2 < %iFH ¢ Cable Cars Lézlg)r' FEF D PN BRI 0 A
AMS-I | F J
nu. for Mass Rapid Transit System | + <% d g;‘ Fhppmun o
(MRTYS)
AM fuz FREF 7 % s Electric | i T B 7k Si(e-taxi)2 B 2
0116 | taxiing systems for airplanes Bk, LB &2 EPN ST E o
L | AMS-I *“@?]p\ W2 ZWPMEFE @2 3nE S B RT AT P S
7 | -M = I £ 2 Solar power for FIFWEIT2Z T4 khEXx BT
domestlc aircraft at-gate Lol ie s 2 4 | o
operations

TR LR IATERE -

# 2.3-2 CDM ¥ i& %];}gfggy R % o) f 2

T ENETE N AR
&R AL A # A b (tonCO.e)
s 8 < BRT:TransMilenio % = # %
EN RN R N FEI L e
2007 BRT Bogotg, Colombia: TransMilenio| i i /i B |AMO031 246,563
Phase Il to IV
BB P RN RREFRD
(GHG)
2007 |Installation of Low Green House R |P A AMS-I11.Cver.10 41,160
Gases (GHG) emitting rolling stock
cars in metro system
B G TR RE D # G
2010 Cable Cars Metro Medellin, Colombia | ¢ = AMS-IIL.U 17,230

TR LR IATERE -




% 2.3-2 CDM # @ idn b 2 % & % ol 5 P9 (4 1)

P

£

4L

B

IIPEE S 8

R E
(tonCOye)

2010

¢ ® BRT € & 4 1-4 5L
BRT Chongqing Lines 1-4, China

*

AMO0031ver.3

218,067

2010

TRIEgmR L2 A
Plant-Oil Production for Usage in
Vehicles, Paraguay

TR

AMS-IILT

17,188

2011

FOER IV 2 it i 977 & il
#
Modal Shift from Road to Train for
transportation of cars

T
"

AMS-111.C.ver.1
1

23,001

2011

% @ 8 BRT Lines 1-5 EDOMEX
BRT Lines 1-5 EDOMEX, Mexico

e
]
Hy

ACMO0016

145,863

2011

¥ & BRT #r-
BRT Zhengzhou, China

™
=

AMO031ver.6

204,715

2011

% @ # BRT Metrobus Insurgentes
BRT Metrobus Insurgentes, Mexico

e
]
Hy

ACMOO016ver.2

46,544

2011

PR AR B
Mumbai Metro One, India

ACMO0016ver.2

195,547

2011

+ &5 Iy BRT Transmetro
Barranquilla

BRT Transmetro Barranquilla,
Colombia

AMO0031ver.3

55,828

2012

% @ # BRT Macrobus /i 32v5 3=
BRT Macrobus Guadalajara, Mexico

=
33
)

AMO0031ver.3

54,365

2012

& &5 37 e MIO Cali
MIO Cali, Colombia

=)

AMO0031ver.3

242,187

2012

B % I 9 BRT Metroplus & 48 4%
BRT Metroplus Medellin, Columbia

=)

[ETRT ETa—

AMO0031ver.3

123,479

2012

DB HFE LN (BRT) i H 5 RS
Bus Rapid Transit (BRT) in
Guatemala City

‘lﬁ:,‘:\
\_
m

AMO0031ver.3

536,148

2012

M8 a8 ks (BRT) B
Lanzhou Bus Rapid Transit (BRT)
Project

™
=

AMO0031ver.3

12,621

2012

MEGABUS » R 3 + » & i+ &7
MEGABUS, Pereira, Colombia

B
ETN

AMO0031ver.3

33,956

FTALRRIA R R
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% 2.3-2 CDM # @ idn b 2 % & % vl 5 59 (o 2)

EER . B EES |, ., R E
) L 37 A ¥ES | =B e =
wp [P AR FIE | tonCOse)
MEGABUS » i3 £ > & 5\ Ir LR I
. . 7 M lver. ,
2012 |\iEGABUS, Pereira, Colombia O AMOO31ver.3 33,956
FAB 1255 SO RS I
. . . & HL ACMO0016ver.2 136,983
2012 1\ retro Line 12, Mexico City w0 F CMoo16ver 3
BRT Metrobus 2-13 > & & & ,
= o B|mL 0016ver.3 134,601
2012 BRT Metrobus 2-13, Mexico o ACM ver
EKO £ &8 > & & -
. . . E 7 S-111.Cver.13 24,563
2012 EKO electric vehicles, India e ﬂ% AM v
FaRTED R -
E 4 -111. : 7,647
2012 1 1ero Electric Vehicles, India R AMS-I1.Cver.13 37,6
Fop AlE 2B b EE 5 CDM ST B e
(AR Y 3 TR AL e s o A
2012 N!ttsu qul Efficiency Improvement %H K d n oA AMS-111LATver.2 239
with Digital Tachograph Systems on |
Road Freight Transportation CDM
Project in Malaysia
THREIEL O BR er
: i . . |F 4 -111. i 17
2012 Electrotherm Electric Vehicles, India kP AMS-II1.Cver.13 36,175
Lohia;i & 1 £ 3 & & » &r &
2012 |Lohia Auto Industries Electric EROHL AMS-111.Cver.13 25,518
Vehicles, India
+ [ W ¥ IS 2 T MRTS ek
2 -\ 2%
2012 | fics ﬁg < _ FROOHL ACMO0016ver.2 105,863
Mode-shift of passengers from private
vehicles to MRTS for Gurgaon metro
AR AL RR T xR G
2012 LRT System in Tunis & ACMO0016ver.3 29,193
< 7 5@EE
FHERR- 142 s |FER
. : : - er.3 335,188
2013 Guiyang MRTS Line | Project # WEE 2 ACMO0L6v
3

TR KRR R RE o
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232 WRERFRR OGRS
-4t Nittsu (P i RS Hin)* 8 ko T+t COM g B3 —5E ¢ * i
(78 gk e d O p B2 e kPl &gl geT
1.7 2 8 5 B0
AR LA EEEFD B AR T R dms ERTL LK
P ﬁiﬁa»;’gé GER TR R R R EE S E R OE AR
FHE S AN R
()% K2R chr it oo F2T 7 P
WL MocF ERERETEL G S ERE AR F o R
FOo iRk R AR o
W h- RER P s ik (T (blhe =8 A
B e ST AR R RER AR - KL FRF o
Q2 ovd F- Hizorgrgad ffo 2 ppd Eieke g E® o

N
X
—_N
p
o
S
*
S
=
\
}\-x«}

i
o
&
o
i

FrpEe(nd LERE)EF RS A
ks 228

PSS T LR T NPl BT -E GG
WL RiER A e RERESER (e ) f T B
g

FRB R o F 0 ERH LTS BN 20%0R £ b B
B AR R R A TR B
MLAEHhR BN 5+ GPRS %5 - 5 GPRS & f & 25 & FH & @ik
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O)F & %ia s [F5 2815 b % A0 E F AT 716 0
./%_*ﬂ:i% %—fﬁﬁ—?}'ﬁﬁﬁlémﬁiﬁi’giﬁ 4 my“‘ﬂ‘/ﬁ R

(8)pt = j2 f * At F o] At 2 60 ktCOqe -

Q)& kiEd gy 2 ke 32 Af/?“ G E AT E R R R RP 0 b AP

FORE G EE LR R F 0 5 Nippon Express(Malaysia)Sdn. Bhd.
(NEM)~Nittsu Transport Service (M) Sdn. Bhd. (NTS) % Nippon Express Co., Ltd.
(Nittsu)“7 & 155 & » Nittsu 5 47 EB'% ok ¥ 38 RPpiE s
AR T

& S-LELARS:
AR T AT BAS E AR MR RT RN R
P T IRIFORB N O F S S A B p A e B fodiee St Nittsu
EHNTS 2 NEM E 3820 5 ko L * ot (78 B4k h ooy @2 g
o o g P A AR LR o
EET AR E A5k p NTS 2 fpend dahie 70 & %
b o NTS €& %ehi BT F > bR L 2R FaNittsu » #pf 0 & %
A 4 a3 £ 3% (CERs, Certified Emmissions Reduction) -
SRR P i hApR A EERIRAR T T S AT K
Ko A5 gk b B B g2 YRSt B R TR L2 IRAER T G 18,667,755
t-km/yr> (@2 22 22 EREIR L5 KT THBPN > 4oB 231
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Bl 231 pd AEsimp it me e
EEAER X 2 BT R kA - AR KA M R RE T A A B

232> H¥ ¢ 52 H A4
(DF § TpF et is 2 @ fusy(% 5505 - 2 4p7Y » 4oH 2.3-3 2 § 2.3-4)
Q)F A B 4
(B)FIREF &
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G)E#i ~

% P EEFD S RATHEEE AT ERIS R T § e
FERGERTEEE R RE LR o SRR FART
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 Monitoring Unit | ~

Real-time Monitoring Function ~ Fleet Analysis Function

Check
Real-time
8 on

Saoreen

W5 &k CDM & %

M232 pd MEp Rty hteems al

W5 ki CDM % % 2

E] 2.3-3 P ii ];X]K% Bl /ﬁ,);\’;%_?—"‘"% E] ;\‘ #® j‘%nMTR_Gn[ZQ]

...... L o
E"- Harmess

--------

W5 &k CDM % % 32

Bl 23-4 pURFEFRFEFTHE PUHRLTETR hlEl
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[Check Point of Daily Report (Daily Safety Report) for Safaty
Driving]

Daily Driving Report (per driver)

Evaluation of recent
Trips successively
high ?

= Maximum Speed 7
- Sudden Accelerations 7
= Sudden Brakes 7
- Long Time Driving 7

ey
amee.

oy e e

[Check Point of Violation Report]

[Cheek Peint of Trace Sereen]

|
st Pt giun dew

(ke ) ‘Check the number of
each violating act Sy— -
s
=
o [ e
rEa ~4 and date and hour
;2; ¥ A by each violating
Eﬁ T act
5 H 1
e ——
. o 1 :h... ::: viclating
=
oy
v oL — T
e e i
et b — ,
e o — T

Violation Report (per driver)

The driver seems to be often
repeating violations.

AR

TERAE

B 5 %R : CDM &% % =k

B 235 pEREHRE
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B R R ATHIRASK T L 18,667,755 -0 L/E 0 F R K2LINA 2 4R
bEFFR LSRG T LTl 2 B &8 F ko L § ‘f? P
MR ENHEE R TBEPN2ZEFENCFECEZERPNE T F ORISR I0R
2.3-3¢

%233 T EHFE kb2 BRPRE R F AN Es
% ik FH | AFR P p
- CO % 4 ® P KGR

R O e RPN

B g CH, | *# * 5

‘ N.O | & * 3t

A :fs Pl 73 k4 |CO, | A 3R P kGR

5 | A %#f"k%} CH, | % % 2+

A RO 3 S = N,O | & ks

TR kR CDM & % ez

(1) Ak s 2
TR AR L B - HBE B A P 2 M G IKBEFy, o [ 8
Arig b 2 WL L g s 2R B2 U e

21 Peui® Marrvy 3 NCVry ;% EFpz 4
Prog® d?fw

BEFy, ; =
PEREA AL AT

BEFp,; ¢ fh 8 (hdic( 2 v COofvif-2 1)

Frog ' 12 I3 RAUE T 2 &R {4 @ AL (D)
Appy; ' P2 I FPRR N AMIFRET 2 & R TI0F (2 L)
Dyt 78 190 RSUE BT 2 & BB HIEA(D L)

Mopews - f 2 13T ASIE R T 2 Pl g (a2 /2 2)

NCVey, @ b B #7i6 % 2 %541 j £ 8 (0.000037TJ/ = =)
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EFcgp,puy © 2042 j 2 CO242 4 12 8(70.4 2 ¥ COL/TY)

g =S 7 I . .
e EFFEARRPETE 3 E 3 N4

BEy = LiFPiujy * BEFy,i 5 dBrusy

2L F AV -t .
B S HR AR RAT

BE, 'y & KA AR E (20 COJ#)
Fropy © f 8 170y & REHHE (2 )

BEFy, @ #4431 (2 o COp- 2 2)

Afpugy P DRI Y ERF - W[ H 82 TI0ERE(D L)

““E;J'3'JF ‘\YﬁJi L g L 3,862 e CO, o

-

Q% FEd g
LRER 2 2 d LR R A R A TR e 3

AN .
":—‘.‘J—_’E,'T 2 }\‘ “k\_"—r .

PR, = EyEFCrupy® NVpy ;% FFogz puy

21 F 2 2ox .
B S HR AR RAT

Ly R H R (29 COYE)
Flrogpy * 2ARIT Y & R A2 2H(2 )
NCVpy,y [ 2 971 % 2 %04 | # 1(0.000037TY 2 =)
EFcoapuy 1 20 ] 22 COp 2 4 452(70.4 2 ¥ COL/TY)

B PAIENPEYyERL B R ER AP 5 3565 26 CO, -
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(3)is 142 % £

ER, = BE,

—PE, = 3,862 - 3,555 = 307

Flpt > B EdE £22 RE 5 307 29 COy 0 drdk 234
% 2.3-4 P R mpm Bt d e 8 F 0 e B 230 0 gt 5@
# R ARPRE | BEFERET | RABIE | B/
[N T H3iE (2>#p CO ) | % E B2HIE
(2= COze) 2w COze) (=¥ CO.e)
1 3,862 3,555 0 307
2 3,862 3,555 0 307
3 3,862 3,555 0 307
4 3,862 3,555 0 307
5 3,862 3,555 0 307
6 3,862 3,555 0 307
7 3,862 3,555 0 307
8 3,862 3,555 0 307
9 3,862 3,555 0 307
10 3,862 3,555 0 307
BE(2H 38,620 35,550 0 3,070
CO,e) ! ! !
3+~ 4y (years) 10
HaPSS | N =
g 3,862 3,555 0 307

FTH KR - CDM & % et

233 FIpE

R R bR S

AR G T TR F IR D R E R b ke

152855
AEE

B e+ Alap & oeh

R R
S

Sk 2 -
B TR
P




WL REL R RIS FATE T AL TR B A /N A A4
2
3

-@ﬁ%@@ﬁﬁi#m’zﬁﬁ?égﬁﬁ%‘ﬁ’lﬁ&‘@hi&%

£ 2 (wagon)E X i 2. FAA#H K% o

W it/ E mG o RE o ﬁ%g@*aé;{% u"@%«’@ﬂi%]é‘;”

@ﬁ%ﬂﬁ%ﬁﬁﬁﬁiﬁﬁiﬁ@R%’EYbﬁ B0%™ % S iE e chfi 4oy o (T &
FiEb B 0 10 kR & AHIOTRUR 1 B 50%) -

(ARl > Jp @ & 7T SiE R

-fﬁ$WW%ww EVABAMFRTLF B B R ENA LN

LEAEB TR RTRY ARE S FLREH T F AL AR
PR AN AMERE TR B E ARER

MBS R T ABAMER T TR BENALNL 2R
£

PRIV ARE 2 FHRRER T 4 TS AT AR

N

£ 3820 0 &I KD = 5k 480 = 0 5 & Hub Al 2.3-6 ¢
ﬂﬁ&ﬁ@ﬁgméﬂﬁmﬁ%7fuax%4%a%@vw@§ﬁx

Z,
Booe AR T ez - 2 F 2 B 4R S B T B R BN
FBE I 2 S RO 2 KA AN TTIEEN B ST T HAR
HRP BT BRI 2 TR AR MR E R B
BaEg s FoAtied VB AEE o RARRY KRd B ROREGTA
AL ER* 25 E 22 5 CDM 22 2 AM0090 v1.1.0 § 418 %st_
PR %ﬁé{ 493 BiE ﬁi%J(Modal shift in transportation of cargo from road

transportation to water or rail transportation) -
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FURA-HY 24 52 AL ZERPN 232  c B AHERP AsrD
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%235 ¢ EE RIS R R ORoR 3§ g

a2l # 18 AT S
: CO, | % Yy
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(1) Ak sg
BE, =3 ¥ 74 i 18 43 £ (2 #1)*38(2 2)*111.72* 10°
Bd o RE e R EERE (SRR E 0 AR 9509 EFHE 2
T 355 1,690,000 #Et o
BE,=1,690,000*38*111.72* 10°=7,174.66 2 CO,/&

()% %4

SRR, LA LB RFERG PR P B R ERG D
AT BRI R W R TS A e P o

PEy= (PEFC,y +PEEC,y)* FRT,PJ,Y +PECR.y

PEFC,jy & Zi5# @ % b s & o g

PEFC,j,y=2.19%% % 4L 7 i & P8 iy 2 44 i % %c*0.98/1000% % % % 44

FER BRSNS EREE (G 4)*0.0741

He H 2L &R &%ﬁﬁ%i.&@%?%%&# 3t iE > 1 X R 95-99 £ iF

z_ T332 1,690,000 v > “,f T as %‘E;‘ OV Ec2427 2 % - bR

s BiFE 5] BB #cE =1,690,000/24.27=169,633.29=69,634(#)

I

(s

LEARGER N RAOTF L BITEBRE I LR DL 2 BATR Y
# (& 8,400kcal/L # ¥ 35.15(GJ/ = 4.)
PEFC,j,y =2.19%69,634*0.98/1000*35.15*0.0741=389.21 2w CO,/#
PEECY & & prig * § 4 i = el g
PEECY=+% % (7& & > V2B 72 § FApl B F & 0L 2 &
NWE-2 BT B B/1000%39.6%2* L A H FER AR O F
2R GEREREFER ST AP 2T A B

N

T EEHEFER LS @ﬁﬁ%;}—'—a?%‘iﬁﬁ:% w3t ECIRLE F 69,634
[E3 % iR 7 B hLEH T ? 15 5 vdT 5, 5T 457 ;& 2 B % i
- 4y FAUE 30 B R P s - g FEr o R {EARS G

69,634/30=2,321.13=2,322(4#1)
FBFE L2 R om0l LT BB IR 100 LT EF 22 853
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o T A iR 220 102 EF 4 P8 0.522 kg COL/ & > AR
AR R ot 2 102 & AR ] 4.25% o
PEEC,y= 2322*8.53/1000*39.6*2*0.522*0.0425=853.66 ton CO,/year
PEFC,j,y #f T Befxig * 20d i = et 2 g
PEFCjy =% 245 & & > | & F F & | %2 *(0.73%0.98/1000%2.6
*2+1.03*0.98/1000*0.5*2)* >+ & AR (& & > v = F 2
BATE A E*E IR FER > BFTE IPCC o4 2 Pc T

4y

B o gEfaEalmE 69,634 B
EENFER AL ST 2ZEBFITEGEE I U R H L 2 R FTR W
# & 8,400kcal/L 4% & 35.15(GJ/ = %)
PEFC,j,y=69,634*(0.73*0.98/1000*2.6*2+1.03*0.98/1000*0.5*2)*
35.15*0.0741=2857.68 ton CO,/year

FRT,PJY ¥ A% % 5
FRT,PJ,Y=1
SIS V3 DL A S ]

PEy=(389.21+853.66)*1+857.68=2,100.54 ton CO,/year

()it 142 % £
ERy=BE, -PE,=7,174.66—2,100.54 = 5,074.12=5,074
FE R Ac4 2.3-6

AL AR AR F & 5074 29 CO, £
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%236 ¢ T ET BRI gL R g g

papcg | Bawepa | OFFY | wpoacug)
HEHF 2k B LY A
(27 COg) | (2™ COL) ((:gfj‘) (2 CO)
106/04/07-107/04/06 7,174.66 2,100.54 0 5,074
107/04/07-108/04/06 7,174.66 2,100.54 0 5,074
108/04/07-109/04/06 7,174.66 2,100.54 0 5,074
109/04/07-110/04/06 7,174.66 2,100.54 0 5,074
110/04/07-111/04/06 7,174.66 2,100.54 0 5,074
111/04/07-112/04/06 7,174.66 2,100.54 0 5,074
112/04/07-113/04/06 7,174.66 2,100.54 0 5,074
B (2w COm ) 50,222.62 14,703.78 0 35,518

I RUREF FRELED P 3L

Bk G ORE S D R TR S R R

F IS e

BlF ik RM7EEFBEST L

2-52

= i AM0090(V1.1.0)» # % %




24 FIP HE GG SRR BT R ARY

241 %R iﬁ&]%ﬁs‘z R P

LEFRRRE S ERI LR R MRy e R £33

i

(Heavy-duty vehicles, HDVS) %t o »c 5 4% = 2 8 % § B9 3% "8 Mk brx 7| &
Ao BERDIRATE B FI0 0 LR RS ER AR R ERE 4
He 3 ABRFo AP A ER g r o N2V RS F PRALA D IR
(HDV) dmeddfdf o 50 28 Rt FRfrde £ 20 5§ Jb2 o b iR
PR 008 of S

A AL R iﬁ‘v&l‘iﬁ%ﬁﬁﬁli E R AL HON 2 B AR R TR
ol ene A dm > 1 ENBRAL DT ERELAR - BV A 529

(- )43l § 2 (Rigid panel vans) : # 455 & /1 35~75 2o > 3L B 530§

i*V

e s‘éfﬁis?lﬁliﬁ °

(= )+ & (Rigid box-truck) : # §m% £ .5 12 2w > 1 & a3 Fid & VR F
6 RIS ©

()% 318 (Tractor-trailer combinations) : — 45 & & % 40 ¢ > 2 & 3 &
ﬁi@ﬁ%ﬂﬁﬁ» °

- ﬁi@ﬁﬁimmsb RRPTS RT A G (1)3§$ﬁ%§£ PR a R H et i

R (2 7 F R IR F F MR LI e T A SRS 4G e

BT G o - AT A LA X EEG e (DB h 4 BRI E
fod O A A AR IR AT PR E (R0 ﬁﬁﬁlﬁﬁv’ 7E ¢ ey
B(Tpdie ¥ )erdp A > ok 24-1 9750 o T AR L &R i E A2 i
A2 PR FHHEREHE A R a2 BE A D iR &k
W o 2R EPA T T endR L L R BRERIRY BE T - F L RE
Z_fi- ;% (European Truck CO, certification model, VECTO):& (74 iz o
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% 2.4-1 & g gt

s o N g i) AL (%)
S B Pt 57 %r_g:, + & AT
A5 TEH B
¥ (L) al | B> sl e e f 3
Sv # . N e en sk L. 13.97 9.65 11.48
T [T |CainaEng )
@%: D #w 2 #1832
L (Q# 4 B2 Bgoes 7.00 5.00 1.67
@) *d4mED » RS F DL
B 5 it 4 o 22.58 4.50 0.00
Qcd 7z 5 4 e 0.60 6.30 10.60
Gp’tdiLzd 4.70 4.40 3.38
B MRS B i
6)F > # ,
E")}’f:?? *® PR TPk AL 2.93 5.23 5.52
s il wrsp fb-%',ﬁ,ﬁi
g wesd 4 % (Auxiliary
¢
B A Power Unit, APU )
C,Jﬁ " WEAd 4o # % (Fuel Operated
QBT (7);‘)5"" ¢ | Heater, FOH)
4 st # 7 ﬁisb T4 73« s (Battery Air 1.90 2.00 4.50
ﬁg %ﬂ* Conditioning System,
BAC)
R N
’R‘?LL /, ‘f/u
(8)e 2 | FRRI 7R B
fRE R | B 0.00 0.00 0.00
yica BB A (e g 1)
F 4 kR - Ricardo Energy & Environment
(1) 3 4c 5 tF sk
A. 5 B
SIF T EEFALIEFEL A B Lo Bf BARFY P Ao AP §R (T B )

o m RRfrii st 40 B 200 WA 4 BEdp 4
%’%‘E’ SIS D FRETRE A E o g 1% 5'?%]5151”1 BE £ R
F B Lo S EF AR 4 B
HEREEER

.
4 - 4
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A R I SVEFEL Y RS IR & S EECL Y
(Friction Mean Effective Pressure, FMEP) | - % 2.4-2 % 2030 # FMEP
L ERE HE R LA D REER Y R e

%242 2030 &# FMEP sc $ 1% B2 5 £ 4] 2 gl # i b F e ¥

POt ;; E + & K

(31 ¢ FiEHE) | (72 EHE) (£ 238 #5)
ERFY 7.7% 5.1% 2.3%
O 7.7% 5.1% 3.1%

oot L 2015 £ o
7k k& Ricardo Energy & Environment
B. B vsltFges f
BRGSO A FR TR H el o e AR B
SIERR W R AR (G HFERELE) B EBER 2D 0 3
PR (WD ERE 2 245) o 2 abae s Bt d mem g o @ hsl 8
A e B e B Bl AL GSEB AT > DV By R
PEEFDIE o BARTE M E Tt PR A R B R i T RR &
PR e (LT F NP e U RRE - R ERNEPAF T &
oo B R HE M S R iR e s H L e
b % (05-19%) frz# (0.5%) ° % 2.4-3 5 & fmfe if *5 (0080 a0 42 i
R4 244 RFERZ P eed B ippe s orE ME A B i 42 5

ESF_'T:; o
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% 2.4-3 8 fmpe i E ICu ) 4L e i 2 1

2 impe i B R
T RRE s (EPHS) #° 1 64 o df 4 > £ 9
il AR E SR AR RS S e Beng i
G TuR Y BN T B ;ﬁ,go
AAh B 7 T kgl 4 BN T BT B

AR S

CARE A R AL I E %
w4 kB

ﬁ%ﬁ%%%%ﬂ@

FAEL

....

vu Byt g, v

F B TN ELoBE AR EE

FR 24 MR (~1 R BPH D e o X
i@%“'fﬁ ®hig * o i&% # R W F L 659% 1 809 -

5 F RES B2 R M P Eaf 4

et ’sz‘i‘mffv ::-v%,;‘,.«uo

F#L kR © The international council on clean transportation (ICCT)

# 2.4-4 i B gmp o S E A B gmitib ) 4L e A
%yy + 2 4504
(FR € T8 if) (% 2 F ) (& 4238 fi5 )
EPHS+4 #rhh 5% 1% 0.5% 1%
BALF 732 1% 0.5%-1.0% 0.5%
o
EPHS+4 #rk 5 1.77% 1.30% 0.78%
Bk g3 0.5% 0.25% <0.1%
L0 2015 & s AR E S FE T 2030 & F e 4R o
F 4 kR - Ricardo Energy & Environment
C.Z5aa(FmuR)
MEERD I R 22 SN LT D REOR Y R RAR
EOUR LS F R § oA ARe 50 WA E LR R T L F
BR - AR TN PEHAREE § AW FRARE

(Waste-Gated Turbocharger, AP IERAERE
Geometry turbine Turbocharger, VGT) ~ # ¥+ 4LF # 3 & % (Asymmetric
Turbocharging, AST) ~ & Fg £ # 3 /& % (Two Stage Turbocharging, 2ST) -

WGT) -~ (Variable
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% 5 3 R (E-boosting) % iF#4f & 47 B w il o 3§ 4 & Hjwreie
A

u{é.i

A B Rt A F R o 4ok 245 477 o

%245 Z s ME D RN EFER [32]

#Ap + & K
(g BEB) | (RFER) | (RAEHR)
g\%ﬁﬁ Fep:;rf#iff > 1.6% 1.7% 2.5%
B
ik B S 1.9% 2.0% 2.5%

0 * 2015 # s A E S Fp s 2030 & FE M e AL T o
7L kR © Ricardo Energy & Environment

D. Ax#tw fc* #§32

- A R Boed (SRS FR IR ER ) 8

5 42-469% 0 Vv RCHEAZY A 4 K 50%:h £ RS N E G B 4

EA B R e 1B A (A A B ARLE AL ARTRF A

FATRTR S L e B2 5 L e RSN Y o B F Y GRH AT

d R AR B AT & kR AU b fr A SR B P F Y B R

Beg oA w AR M Ak e A R R R Y RS 2

A (EFHZFERELARFEER) (R * LHEY G HE RGH
obend 4 s AL N R o

c BT HFR T )% % B S ocis(Seebeck Effect)#gn A B g (p 3
FArARA ) BT

CEHEE “ﬁﬁ%“ﬂ*ﬂ?%$*»éﬁw§%ﬂﬁﬁ’jag%

AR Y B2 F AR B S w DI E U e RGP

% B EPA 32 5 A w 2 8% = FE B (Phase 2) sy » &2 ) EPA 3%

24 #1(2015)# & ri— B v fofrdt ¥ LB E RS ¢ 5ok R IR

#19)% R245 & A% (#7#20) » 7 f% W EPA 4442 (2016) ¥ > 8

Ym0 H Rl g T R %‘L?Iﬂ,’_jﬁﬁﬁ—‘, 4@ ﬁjﬁar’f-z, ﬁﬁ“’ R B Fow e
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AREIRPGT PIF R 5 - A FE R L o - I B S FooE o
feipir g BAEchend A« F BB 4 kil o £ 246 5% AdE

BT R SR TR T A M R SR e

%0246 Fow foHN kAT e R TS K E )2 et i) 42 e B
Z_i# 55 mph £_i# 65mph

K R 5 7 (i 19) 4.4% 4.8%
R245 7% 75 B ($ 4 # 20) 2.9% 2.8%
F L kR - Ricardo Energy & Environment

3

(2) #f 4 b6 2 o
HOVHF T2 ments 4 B2 51 B e o 355 2 4Rl L pFen

P

I gid o M AR Y BRI F PPt - Gt o 5 R E b
Bfrfegho pt b S HF{fr@ &G Bnff &7 Bt B gmsl B b > @ it 51 H
RS ok SRl £ RN 1S 3 R LR LA AR RS LN
2o Gldrge i F B v * il ds B 4§ 6-speed s+ #5 i # E (manual
transmissions, MT) > & { 4 £ 5 { & & #t & 9 8-speed p # £ & G F
(automated manual transmissions, AMT)#-i& 31 & i "% % > " iR3F & A
BB oo enfdig TIF T o FF {4 8-speed L B H Bl ¥ B ELE E K
BoMa > T ERE GRS EEE R o & 247 Sic g B

FAPE A D R A SRR
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3247 s B B E RE D gt ) 42 S
L RVR + @ w5l

(F8 ¢ % Fh) (% ¥ Ff) (& 4238 fi5)
2015 # 5-speed AT 5-speed AT 10-speed MT
2030 # 8-speed AT 6-speed AMT 18-speed AMT
B g ' K | 5.9% 4.7% 3.0%
F
2015 # 6-9 speed MT | 6-9 speed MT 10-speed AMT
2030 = 9-speed AMT 9-speed AMT 18-speed AMT
b g r £ E | 7.0% 5.0% 1.67%

3* : AT-automated transmission
F 4 kR - Ricardo Energy & Environment

(3) &4 R &

b

cRBEEL o T I RF IR SRR
PR EPER I

Beoh| B pE s i 4E 4%
@éfiﬁ%$¢5“%ﬁﬂ§ﬁzﬁ

Fhd AR E R T B PR R e AR Y F

M

dRfed 3 2 - BE S KRR EY LenE - BB e 52

FEEIIA gt 1 'fr’k’x«’”b" HARPEpFiez HjFe &2 §5:

® = i (start-stop)

® ERRLfr2REMEARAfrRHSRELFHLE LT K
s 4 6% 2 P TP TE 20960 S0 @ e d i

*ob SRR AZE 2096 )
o &

°
?‘*

® R
® T~ BEHRRR A SRER

% B EPA e vz BTG R or > ¥ 5 % i anBn

4 3

B L

F
AR ER S 14~199 - ¥ ¢ o P F B 7 % % (Argonne National
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¥ #% # % (U.S Environmental Protection Agency * EPA) it & %
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Y %
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MY 2021 MY 2024 MY 2027
Maximum Vehicle Fuel Savings and Tailpipe GHG Reduction (%):
Tractors® .....oeeene. 13 20 25
Trailersa e 5 7 9
Vocational Vehicles b . 12 20 24
PICKUDSIVANS <ot e e e rm e se e e aa e e saaenns 2.5 10 16

Per Vehicle Cost ($)=9 (% Increase in Typical Vehicle Price):

B U (o £ SO URR $6,400-%$6,480 $9,920-%10,100 $12,160-512,440
(6%) (10%) (12%)
THAIEBIS oottt ettt e e ena e sn e e seaent e ertesae e enaeeaneesaenn $850-%$870 $1,000-%1,030 $1,070-%1,110
(3%) (4%) (4%)
Vocational Vehicles .... $1,110-%$1,160 $1,980-%2,020 $2,660-%$2,700
(1%) (2%) (3%)
PICKUPSIVANS ettt em et et ebeans $520-%$750 $760-$960 $1,340-%1,360
(1%) (2%) (3%)
Notes:

aNote that the EPA standards for trailers begin in model year 2018

b All engine costs are included

cPlease refer to Preamble Chapters 6 and 10 for additional information on the reference fleet used to analyze costs and benefits of the rule.
Please also refer to these chapters for impacts of the rule under more dynamic baseline assumptions for pickups and vans.
9Ranges reflect two analysis methods: Method A with the 1b baseline and Method B with the la baseline. For an explanation of analytical
Methods A and B, please see Section L.D; for an explanation of the “flat”

XAl

baseline, 1a, and the “dynamic” baseline, 1b, please see Section

o For this table, we use an approximate minimum vehicle price today of $100,000 for tractors, $25,000 for trailers, $100,000 for vocational vehi-

cles and $40,000 for HD pickups/vans.
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https://www.epa.gov/newsreleases/epa-and-dot-finalize-greenhouse-gas-and-fuel-efficiency-standards-heavy-duty-trucks-0
https://nepis.epa.gov/Exe/ZyPDF.cgi/P100P7NL.PDF?Dockey=P100P7NL.PDF
http://www.mlit.go.jp/sogoseisaku/environment/sosei_environment_tk_000007.html
http://www.mlit.go.jp/sogoseisaku/environment/sosei_environment_tk_000002.html
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FoE WA VERIPEE TG SRl

NP LGP E TR T o

R RSB R (IPCC)# 2014 7 % 5 R4 %
(The Fifth Assessment Report, ARS5) Mgt 2 sk 1 & 35014 £ 1% 4 3%
MERIARETE>EOMEYEEREIPL A ERFTIGR T A
Hes & i 7.1 &+ COzeq > b 423 % 14.3% » R kg EABE 10
WP R RAANKRERNIAREKEERLBEX  wEH 1

Ff % o

WEEWEERNRMIYEERBVFAERAT > wEH 2 Ly
Pleg Hes b ol IR G 3 B M 4 £ 45 (GDP) & Ak > M & + B
R 9138 A 4 7% B R (economies in transition \EITs) ey $E4& & - B B8 1K

7R R

3

Total Direct

=
g P
8" ¥ Indirect Emissions from Electricity Generation | o
g 7 - M Road A
g Rail
g M Pipeline etc.
E 6 M HFC & Indirect N,0
2 [0 International Aviation Total Direct and Indirect 4.9
© B Domestic Aviation fTctalDectlts)

5 - W international & Coastal Shipping I =

I Domestic Waterborne

Total Direct and Indirect 2.9
(Total Direct 2.8) L 100%

1970 1975 1980 1985 1990 1995 2000 2005 2010

1 1970~2010 4 4 3k @ EH 3 F 0y 8 % A8 Heg 21
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g Z
a 35 2 o)
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E w314 B indirect Emissions =
S from Electricity Generation ‘2
b g
[CI . M Road &
RE
Rall €
g
&
“266 W HFCand Indirect N.O £
& 10
W Fipelines etc g
25 =
B DomesticWaterborne . ML
W intemational and /f
Coastal Shipping
International Aviation 0 5000 10,000 15000 20,000 25000 30,000 35000 40000 45,000
20
[l Domestic Aviation GDP per Capita [IntS .1
5 Total
(Without Indirect Emissions) - castasiz - orth America == Sub Saharan Africa
Economies in Transition South-EastAsia and Facific W Westem Europe
15 BN Latin America and Caribbean Paciic OECD - word
== Miggle Eastand NormAfica W South Asia
*115
T *110
10
. . 062
051 057 O
05 P “0.48
“040
*026 ot 029
014 ‘ 014
- B
0.0

1970 1990 2010
OECD-1990

2 SHEEHE

A

Change
ERED R o A
TR F
1 7 30 P9 HE A&
HEREMEHE

AT - HERE F

1970 1990 2010

JIPCC) 4+ %t

TRAMIAE

1970 1990 2010
EIT

TRENE

1970 1990 2010
MAF

1970 # > 1990 #F» 2010 4 b

1970 1990 2010
INT-TRA

1970 1990 2010

SIA LAM

i#% % %] 4 (Intergovernmental Panel on Climate
ARAEBRMEAZEGBHZERIAREITL T
2006 B AF B RmEAMFERE G sk
B AR AR -

B AR IR AR TT 0 A By R A B IR E R HEK
EATAE 0 Blde o AR FENEE S EE S BB K

KM F D B A B RE R ek Lo
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% 1 IPCC BBRBTAEFE G

4 % P
318 iy SN EEUTC Sk L‘}"«’“i%‘fle’?% kenftaz (72 ¢ iéﬁiLﬁs?)
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LAda R% RPN A Fod 4 phox o ¢ FEde o B AP R -+ ¢ Ja B B P, 7

iz BRRT o &4 e EIEAe 4B~ 5 ¥ A Rk ey o W
IR 2 BBt E BRI E A B foF e B A 3§ Bt
IR 45 o
Foe AT F At m;\ﬁ;] Bl h o iEIRA AT H B ﬁﬁ"“]
R AT H T 2R E L *“’Uv\:ﬂ?-é EiE gy N TR o

1.A.3b il S R R s 0 R S I

2 BB g ¢ 54 R B Pmﬁ*ﬁiﬁqmnéw
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1.A.3d N ERE RIE A Bl s B R R E A B3 2 Epd o W

2] IR B4 i RAF BT el BB T 0 2 AR avER S B -

i i T ﬁ%@ﬁ%ﬁ”?éﬁ%éi SRR 0 @ #f»?lﬁ@ﬁ?} B Erik T i R
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IEPRBORERCETFETE ST A SRR REL
éﬁﬁ&ﬁ%ﬁwﬂmﬁwwuﬁ%%%é%@%ﬁéﬁwf

HER =Y [HHE, o EF,

H9
g =COentz (kg)
el a= 48w (TD)
EFa= #-cF#ic (Kg/T)) ° &% 30wl 5 s 8 3k 144/12 -
a= ’{71'7}' ”‘“"] (-{1\_",1 DIV ke ,Ely ~ X ’\:F ~ LPG i)

CH, ’ff' N,O £tz ezt & N ﬁg;?}e 3 o E!}—s“:!pj g; Lk gl =~1|q £ ﬁé“ -\
Vgt o o pu i (22 Q}EV(B)’i'?é*&éiﬁi“rﬁ%m 7
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L =) [#4FF, o EF]
a 235

Hoe oo

o = g (kg)

EFa = $-zF# (ko/TJ)

wa= R (T (8 B4R )

a= ZFEEE a (bl 83 ~3TH - T R F ~LPG)

S = Y HH . o EF, . ]

abe 25(3)
H o

g = g (kg)

EFab,c= #£-cF# (kg/TJ)

Zoabe= B - B RER G (TI) (8 834 7)
a= YoRaEAl a (Blde s &3 > TW 0 T RF 0 LPG)

b= 2 iﬁii\ﬁﬁ'l

| Pie (Bldoidpd] > it BE)

(@]

|
W

&
ﬁ
£ 2
=

HEEC= > [#5,, ¢EF,, 0+ > C

a.b.c,
a.b.c.d a.b.c.d a.b.cd X2 (4)
He oo
Az g =CHy N0 22 8 (kg)
EFa,b,C,d: #k*’iﬂﬁi (kg/T‘]) °
BEdfapcd = % — B RER (km) ERE L HFE 716007 7 8 e (VKT)
Cabcd= s Bisrifangc (A B¥)  (kg)
a= A a (bldo 3 0 TH 0 T ARF 0 LPG)
b= #
C= Al (Gldoh il B EE)
d= FEixE (bldo 373 SMPERGFA - F iz - A HvRBFF)
€ &y 24 38 ( International Transport Forum, ITF)2017 3R &

Hfe OECD BRY r BEHEXEZIHG ALK EWIM 2

FTREREN xRN — FETHEEEH
2050 £ = AR M) B F A B HE A 45 8 2015 £ 3% hw 60% -
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Passenger transport volumes Freight transport volumes
140000 Billion passenger-kilometres 350000 Billion tonne-kilometre -
120000 o e 300000
+135% +230%
100000 250000 A
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60000 150000
40000 I 100000
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R 0
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2015 2030 2050
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Z>T \ < oy N2 ‘{7 B 2=
4 2 g vB
OECDR] REZE &} 4v £ 75 8 OECD R b & 3 4v & 3 ]
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+60%
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3 E =2 _El :
OECD & #2050 i& #i5 ¥% ¥ 2 3 & ¢ B

Bl 3 Fam ke H T 2050 4 1E 85 3R P HE %k & U

CRELR P PERIOEF W
1.% P

% 35 % B % 8 ¥ (European Environment Agency,EEA) st
2014 # g p & ﬁiﬂ RPE 4 W% E R 1990 # = £ 20.19% ° 2008

2

£ % 2013 & e § P 3 hoer T B 2R A R F) B ANE ok T gL o
& 2008 & & f*'f~ Mk 28 K pr % & %5 14> 2009 R4 ’%)T?f'l_?—
P ARAR R KR IR I R WK BB ERR T

AP Z > AoR 4o
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"&%,@ﬁ;?]#k%iﬁﬁﬂigﬁ’% B3 R AT
~ AR R E W F (LPG) frd 4 pliR
AR S R~ 0 4 R D R R - 2014
ﬁ%%#ﬁ < ® #1990 # H AT 100%0 R s HEE AR L &
WM B NARF MR s € AL BB KRE I
PIEERE S E > 4oB 5 orr o
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51990~2014 Bx M & R ES A I B = A IR T 2 ALEHY

2.3

EEIT R E F Rl £ W 2015 £ R F MBS 27%
FEARIP LB AREEFMERE DR - < TR
GEAAES S G 0 1990 & 3] 2015 £ 2 E 4L E H 4
3R A d R iE L%ﬁodi“&rﬂm’gﬁﬁ - RO JE
s o AT E (fr 2o 2 ) h2 el sk (VMT)
#1990 & ] 2015 & & £ ¥ 409 - 2005 & 11 % > T ok E i d %
Bocgiag freed > E@WmIMPRPEREIL AL > wwH 6o
NIES — A iba B & £ 1990 £ % 2015 £ M m T 16%
(#hv 243.3 @ HH = RAcs) - FH kK 0.6% - & P At IR
1R A G & £ 2015 AL B A R — R AL a HE ke A R B (4
FemefoEilfg) 5 59%  FRPEHNFEpE L 25% - F A
A T% > HHRkBR 9% -
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https://www.epa.gov/ghgemissions/sources-greenhouse-gas-emissions#transportation

2015 e A B Ao gz A F R oy Ptk 1990 SF 38w 99 0 KR 4
2005 B4 » #7 £ 9mIKF 3 B 453 e (B 7) > @ 2005 4 £ 2013
SRR e VMT 58 &k 1T 5 1% -

b Al e A F A Aba Bk B A 1990 £ £ 2015 4R M3
kT718% B —¥MEkEIEZALAHAFTAE R ERF £ VMT oy K 1g3% k-
1990 % 2015 /M - ¥ A EA F LY ERFH M T 95% -

Greenhouse Gas Emissions from Transportation, 1990-2015
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3.p %

BAR2015 FE LA BT AMEIERL TS 13.25 54 = A 1L
% & 0 #1990 F 3w 4% - 5 2005 F 4K 5.3% o

Md 8 RAL - A EmBEAEH BT > 2015 FHAXE & 4

H At R A

i

F] 18.6%: & 2 B 43k 7 16.1% > & 1990 F 3% /w 3.3% & 2005

FEEAK 11% 0 ek 2 BFow o

: = [7]
% 2 BARBMENENRITETRABEIERZTLE
FY2015
FY1990 FY2005 FY2013 FY2014
emissions emissions emissions emissions o
[Share] [Share] [Share] [Share] Emissions | (Compared to | (Compared to | (Compared to
[Share] FY2005) | Fy2013) FY2014)
1,067 1,219 1,235 1,189 1,149
Total ’ : b ’ ’ -5.7% -7.0% 3.4%
ot [100%] [100%)] [100%] [100%] [100%)] ° ° °
Industries 502 457 432 424 411
I -10.0% -4.8% 3.1%
(factories, etc.) [47.0%] [37.5%] [35.0%] [35.7%] [35.8%] * ’ 3
Transport 206 240 225 217 213 N . .
(cars, efc.) [19.3%] [19.7%] [18.2%] [18.3%] [18.6%] 11.0% 0% 1.7%
Commercial and other 137 239 278 274 265 o o o
(commerce, service, office, etc.) [12.8%] [19.6%] [22.5%] [23.0%)] [23.1%] L% -4.6% 3.1%
131 180 201 189 179
Residential -0.2% -10.9% 5.1%
eswent [12.2%] [14.8%] [16.3%] [15.9%) [15.6%] ° ° °
Energy Industries 91.1 104 989 85.0 795 o . .
(power plants._ etc.) [8.5%] [8.5%] [8.0%] [7.1%] [6.9%] -23.3% 19.5% 6-4%

2015 EF‘ EZ‘@%J ##Zi v}i H jr’\@%l "l‘ FEJ m

2000 Fx 2B ZERAMIFA T ZHEMKMY -
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T D R . e KE  —e— VKT

8 B A& 1990~2015 4 i3 & 5.8 k4 15 B O

HARST A EME P B Moy F e IE - F R aARR&KES
% (General Energy Statistics) » 4w & 3 A7 7~ © HE3R 75 M 49 78 B 7T 3 %
SHRERERTE > RER ST oL O DNER(RA > &k A
tRERAMEERNE  RFECERERE - BEXRE)  #%
KREZEF -FERHT L& XTECEREAE A ERNE)
B KRE S ZEEF ek 4T o GEEAFMEAT 0 2015 FE
T4 HE % =8 1990 F38 /m 3% > H P HERKR D 16.5% £ &R A
A EER T EH AL BELIERZ I w 23.0% 0 FEH
Ao EZR A AR E R MR 7 S PR R 8 1990 43 e o
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% 3 B AR R T K S XE B30 P HEAE T B eh R 4R

CRF General Energy Statistics
1A3 Transport
Fmal energy consumption; Passenger: Aw passenger transport #814000
1A3a Domestic aviation Fmal energy consumption; Frewcht; Ar frewht transport #854000
Non-energy and feedstock use; Transportation (arr) #953000
1A3b Road transportation
Fmal energy consumption; Passenger; Passenger vehicle #811000
1 Cars Fmal energy consumption: Passenger: Estmation discrepancy #819000
Non-energy and feedstock use; Transportation (passenger vehicle) #953000
1 Light duty trucks 1E (1A3bm) -
Fmal energy consumption: Passenger: Bus #811500
i Heavy duty trucks and buses Fi:lml ENergy ccnsumph:cn_ Freighr: Frei.c_zht 1ruck and lorry FES:?IOOO
Fmal energy consumption; Freight; Estmation discrepancy #859000
Non-energy and feedstock use; Transportation (bus, frewht truck and lorry) | #953000
w Motorcycles IE (1A3by 1A3bm 1Ada)
v Other IE (1A3bmy) -
Fmal energy consumption; Passenger: Railway passenger transport #812000
1A3¢ Railways Fmal energy consumption; Freight; Raltway freight transport #852000
Non-energy and feedstock use: Transportation (rattways) #953000
Fmal energy consumption; Passenger; Water passenger transport #813000
1A3d Domestic navigation Fmal energy consumption: Freight: Water freight transport #853000
Non-energy and feedstock Llse: Transportation (water) #953000
1A3e Other transportation NO
. S s 9
% 4 B AR P B E
2015 i
ER 1990 1995 2000 2005 2010 2015 |1990 =
£ i)
-2+ (Househol
3; ) (Household 56,158 79,252 77,203 80,344 72,393 79,610 42%
°]* [« & * (Corporation
i ~ (Corp 20,444) 23,995| 41,587| 31,938| 36,017| 20,514 0%
%z |Use)
dlPmicieg 2
* 32 (Taxi and Other 5,174| 5,206 5,024 4,558 3,875 3,068 -41%
Commercial Use)
R Ly E* (Bus-
® | * |Non-commercial 1,091 951 793 741 668 629 -42%
F | % [Use)
@ |3 X * (Bus-
P ie ¥ (Bus 4,007 4154 4137| 3948 3777 3,679 -8%
Commercial Use)
4% #% (Railways) 6,763 6,783 6,608 7,570 7,157 8,663 28%
-k :& (Navigation) 4603 5439 5412 4,837 3,491 3,525 -23%
7 i& (Domestic Aviation)
5,937| 8,640 9,049] 9,212 7,746 8,467 43%
ZiE L3 104,177| 134,421| 149,813| 143,148| 135,125| 128,155 23%
0l g ™ % * (Truck and
ﬁ 5 |Lorry - Commercial 36,859| 45,729 46,022 45,689] 42,297 39,942 8%
~ |Use)
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L3 F i * (Truck

and Lorry - 54.694| 55381 47,833 41,035 35916 36,334 -34%
Non-commercial
Use)
4% 1 (Railways) 583 526 454 499 426 495| -15%
-k i& (Navigation) 8,697| 8,842 9,096 7,737 6,928 6,990 -20%

7% 1& (Domestic Aviation)

1,226 1,638 1,628] 1,587 1,447 1,432 17%

faE e 102,060| 112,116| 105,032 96,547| 87,013| 85,193 -17/%

ERIP PR (F

COze)

206,237( 246,537 254,846( 239,695| 222,138| 213,348 3%

B ARERI R R R

SRE T AE

RBEREBSCE A ZELBmMErIEE ¢ (IPCC) 5 2006
FHMm 2006 IPCCRARBEAMAMBEE HEUBRELTRAMF M-
S PE A B AN AR AP 0 ARR AP > A A MR o #a 14 2 2006
IPCC 5wty faR AR ABZAMBIEAEZNE T F > AR
BUE»RATXA R IEEG -

EHRBIATTR T RAMIERFMATEHZ EEHRAARR
ERBHEGRREEEITRBRRANAZRRFHEE (AEER) - &
=t B = 5 HF % W F (CarbonEmission Factors, CEF) - # &1t » %
(Fractionof Carbon Oxidised) ¥z # #% % % % (Fraction ofCarbon Stored)
Al £ % 5] /] 2006 IPCC 45 & = 78 3% 1 (Default Value) -

BRmf T EmRrftissbreE  ARER S5 K
A F KA EMIMFPTRER LS E A AT KRER S A
HaooBRKRE ZARBERTERZBRBRERFEN > HTE -

HEMAIZL LR E T AT A BT RAMBIERAN  HEFF

E T B BROR RO AT HE AR B E RBE 0 &y y 5h AR B o K
Free il Z AEEIEARAFRZRRLM LA -
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I~ RE ﬁ?l RFE E F W)

SREE

FAWEZ

300000

250000

200000

150000

100000

50000

RIE AR EHN 2016 F 12 Az "TERBERAEEFMRS
CHRBBERAMEFRAEIRES THRMEY  JEROFM R A 2007
F0 2014 FRFTAMIFIAET S 262,012 T AE AL E E A8
BAREFREHAGCALTHBE R A E B E KR F(2005 F % 265,536
TRt g ) P RV MBEKHSE 1.33% -

BREMTERETRMIERETN - 5k = AAHR - Tl RAAL
BREZBAEFFE R AR PR L £ 0 2014 4 48R 3R P
MBI R LmBE R EY  RBREERMAERS  EHRBFREZ
65.98% » ok LWk Em B E > Likd 16.08% 0 &k & K
PIE# » i 13.91% > LitiiEE &RB X~ 2~ B RG>
N5 % 1.76% » 1.84% ¥ 0.43% > 4w g 9 -

[10]

2000
2001
2002
2003
2004
2005
m;
2007

m EEREX wm BUSRAEEER EE = RHEx = EE = 2R

9 & B 1990-2014 -F 48 R 3R P B R MR e = S AL ax FF 4 = A 30

-3

w2014 FEIHAFIF IR > RALB R bbde &k 6 Brow 0 KA
Afbam B L £ 0 5 97.8% - 2014 FEH IR T AEIERS

1
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3 34,904 F AR ALE c ANREE 97.7% LR S 0 KERZX

& 1.3% > 2i&E

ALK MY E 10 BT T -

B 0.8% ~ ¥ & 0.2% 0 B FEI TR R IR =

k6 KB 2014 FERIFFIRMHBRBERERBIEALZ
o iwm | SFER [ w | Femi | A9
BERME ooy | (omog | (5o § | (5 0oe po
CHEE) | tREE) | i e) | CREE)
T8 266 0 2 268 0.8%
o E 34,129 285 490 34,904 97.7%
48 B 77 0 9 86 0.2%
k& 458 1 4 463 1.3%
H i E 0 0 0 0 0.0%
& 34,930 286 505 35,721 100.0%

10 #% B 1990 - 2014 - 3F &y 2R '] 8Kk K

2 EREMY

/méﬂﬂﬁ'ﬁ]fﬁi’&;;ﬁ]ré’f&—zri%/ , éﬁ/\/\-&g*ﬁ
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15000

10000

5000

HH - K

= ELfihiE e

= AL A P E AL

wABEERNRPIEFREARIERZE T » A 1990 F £ 2005
4% - B 2008 1% 48 3
A 4EH £ 35,000 F A — R AL T EA L PR EBEHRMY IR
REAGHSHBEELm EMREZERS  BREBERNEZETH B EE
PREZKY  BREZEHFRETAEAEK  SRBA LT AL E#

2006~2008 <+ Z 3L A1 #8

, Elu]

AR B E 9

18 A+ B 2008~2009 4 B & i MK K Y R S B f R BT B S
KX
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FZh AR HERERRE OIERS R

> ié’ﬁ]:ﬁ“i"a 2E AR

2015 Fx @ dey T ERMGE 0 A4 1992 6y T RAR RIS
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e 1E EWT | HAE LT | RS SR (tonCO5¢)
s 9F X BRT : TransMilenio % —#3 % %
v H fa pb 2R 35 4 < H -
2007 ] . 3%/ AM 1 246,
00 BRT Bogoti, Colombia: TransMilenio|sz T 003 6,563
Phase Il to IV
ERE A BT ERRBEETRETE
(GHG) ‘
2007 [Installation of Low Green House Gases|¥r/Z |B A& AMS-111.Cver.10 |41,160
(GHG) emitting rolling stock cars in
metro system
A b 5 0 R AR B I e,
2010 | ~aple Cars Metro Medellin, Colombia |2 i & AMS-ILU 17,230
2010 :R% Eﬁ;ifb %ii\ei ?Z China vB (% E/4EE [AM0031lver.3 218,067
Edz £ R emit A H A A
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Vehicles, Paraguay
IR F] K R oy B AR s 4 R R ey iE g ‘
2011 [Modal Shift from Road to Train for|EPEL |- AMS-III.C.ver.11 |23,001
transportation of cars
2 % BRT Lines 1-5 EDOMEX @ o |0 H A
2011 BRT Lines 1-5 EDOMEX, Mexico SE *x ACMO016 145,863
2011 :R ;E j‘z"h’glu chira vE |mE AMOO31ver6  |204,715
Z % BRT Metrobus Insurgentes I
E 75 I . :
2011 BRT Metrobus Insurgentes, Mexico Rl k) ACMOO16ver.2 146,544
E B WA — 2k .
2011 |\Z ﬁifa fl\;%fz o:i ndia A @ ACMO016ver2  [195,547
~F & ¥b 32 BRT Transmetro Barranquilla |, ,,
v F I‘}_ .
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Z. < BRT Macrobus A iEd2d- = @ o
e 3 E . ]
2012 BRT Macrobus Guadalajara, Mexico A | AMOO3Lver.3 54,365
T ; i N )
2012 Jﬁg%ﬁégo'\l’(';gb?aa“ ;E”‘“’ e AMOO31ver3  |242,187
< #5 ve 72 59 BRT Metroplus 4 f&4k B,
% .
2012 BRT Metroplus Medellin, Columbia a2 sk AMOO31ver.3 123,419
Btk A% (BRT) 78 K35 % 5
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City
BE N M3k N A 15
2012 | PR (BRT) A H P (s AMO031ver3 (12,621

Lanzhou Bus Rapid Transit (BRT)
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(NEM) ~ Nittsu Transport Service (M) Sdn. Bhd. (NTS) % Nippon Express Co., Ltd.
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(1) A 2
TEARPICE 2 F- KA B[22 AR REBEF,,; » {2 47
2 AL L s 2hE S N4

BEF.. . — Zijv,i;* NeLrvi * NCViy ;% EFcog £y
fvit va,i * dpfv,i

2

FEFEA AL BT

BEF,,; © #A #33 i% #c(tCO,/t-km)

Prog ! f 2 i3 aig ™ 2 & & § 8 AL

Apfo; t B T ME R ot R ARGE 2T 2 & B T 3018 pE(km)
Dpyy t F 2 1% Jh Uik & 7 2 8 % 18 45 pEdgt (km)

Nprrvi - § 2 120 JR&RGE 2 2 s 5 (I/km)

NCVpy ;@ BB #7ig * 2. %b4d j 44 12 (0.000037TI/)
EFcopfvj + 204 | 22 CO, 2z T #(70.4 tCO,/TI)

EFRFFEARRP L P E D N7
BEJ’ = Zinv,j.y * BEFfv,i * dpfv,i,y

PE AR L AT

BE, iy & B & fh s 2 £ (ICO,/yr)

Projy * fi 2 P20y & RERAL()

BEFg,; + #& 342 % #c(tCO,/t-km)

ADfpiy * B AR Y £ RF - ¥ [ 40 18 % 2. T 3938 fe(km)

gd FrtE by &R AP i 3,862tCO, -

B RER PR E LRI R A R AL TR TR A B
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PEy = 3. %iFCrv,ijy * NCVpy j * EFcoz gy,
PE B A R RAT
PE, 1y & B %3+ % #x £ (tCO./yr)
FCrpijy - 2 4@ iaty & R 422 20(l)
NCVpy, ;@ BB #7ig * 2. %b4d j 44 12 (0.000037TI/)
EFcopfp) @ 208 j 22 CO, 422z % #2(70.4 tCO,/T))

4 A ERPHyER L L RER AP RE L 35551C0, -

@R E/MBHE
ER, = BE, — PE, = 3,862 - 3,555 = 307

Flpt 0 BRxEdE E2 B E 5 307tCO, 0 4k 4o

# ANittsu % £ (78 e BE %3 r Pt

FE KR IHE REFHIAR | RIBEE | BBEHOREF
3L B3 (A COze) | B AE3HA
(A7 COz) | (2h7# COz) (24 COze)
1 3,862 3,555 0 307
2 3,862 3,555 0 307
3 3,862 3,555 0 307
4 3,862 3,555 0 307
5 3,862 3,555 0 307
6 3,862 3,555 0 307
7 3,862 3,555 0 307
8 3,862 3,555 0 307
9 3,862 3,555 0 307
10 3,862 3,555 0 307
g (28 COze) 38,620 35,550 0 3,070
s+ M (years) 10
A Py 3 3,862 3,555 0 307
HE
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Ao 5 T3 o

25 ¢ B TR AERIS R R RCE R F WA

& ik FH | AT R P
Co, g2 a & Rk R
i @ it £ | CH b L RS
) N,O 3 B It m AR
CpeE a2 CO; i 1 &P KR
t N0 7 o A

(1) & st
BE,=7 % % 44 i f5 £ (*)*38(2 2)*111.72* 10°
Bd o R EEHECR)RSE T E > 1 0599 FFHE 2 FIOE
1,690,000 =3+ -
BE,=1,690,000*38*111.72* 10°=7,174.66 ton CO,/year

(2)% &%
BRBAEN L Z A B AERE A Bt B R atead A enge

T EROTE A F LB AT 2 e F P o

PEy= (PEFC,y +PEEC,y)* FRT,PJ,Y +PECR)y

PEFC,jy & S5 @ # % s & e B

PEFC,jy =2.19%" % & 44 {7 & A& PR a8 4 2 14 | 1% #c0.98/1000%% % % 44 {7
ER AR & 2 BATE A B4R F (G2 4)*0.0741

B >N B ARNFERPERLLP e E 0 1 05-00 £ FHE 2
T351E 1,600,000 # %1 TI0E GRE 2 AE 2427 0 3 A - iR
948 5 4 7 1% #ic & =1,600,000/24.27 =609,633.29 = 69,634( i# )

EEHNFER R AE ST ZEFTEBRE DN R H S22 RFTE N
& 8,400kcal/L # & 35.15(GJ/=> %)
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PEFC,j,y =2.19*69,634*0.98/1000*35.15*0.0741=2389.21 tonne CO,/year

PEECy & & pEig * § 4 i & enftac g

PEECY=% XN FER > V2 E@EHF2LF RAPE S5 £ 242 5 2
HE-O 2 AT B #/1000%39.6%2% L AR FER AR Ah 2 F 2 T 4 GETE E R
FER S ST 0P LT R b

B B ERNFEER VI ER LT FAEE B MK G 69,634
fﬁ%?%%%sﬁ%]’ FHEFTEG W5 oL BTV UE 2 B F
— Al B T PE 30 B R IR A S - AR F i B2 F LiE4p=t 5 69,634/30
=2,321.13=2,322(4%)

S .
S R A A I A

-5

BHT AR MY 100 #L£T 5 22 853 &
o R A G 42 102 & T 4 k#0522 kg COL/ R > RIS

TP A2 102 # R ) 4.25% o

\_

PEEC,y=2322*8.53/1000*39.6*2*0.522*0.0425=853.66 ton CO,/year

PEFC,j,y 4% K Br i 1€ * 220 g & enptic g

PEFCjy =% S 17 & & » [ & F % §38 o 1% £ *(0.73*0.98/1000%2.6
*2+1.03*0.98/1000%0.5*2)* ** &E A H {(FE R » v R o F 2 R FTR M A E* S &
HiFER » FTK IPCC o 24 2 $ 7]+

He

f oo R E 1 69,634

EEXHFER CRBRA ST 2LEITEIRE T U h o2 2 BATY W A
iz 8,400kcal/L #£ & 35.15(GJ/ = 4.)

PEFC,j,y=69,634*(0.73*0.98/1000*2.6*2+1.03*0.98/1000%0.5*2)*
35.15*%0.0741=2857.68 ton CO,/year

FRT,PJLY wizztz § &
FRT,PJ,Y=1
TR REEB T w e L KRS ]

PEy=(389.21+853.66)*1+857.68 =2,100.54 ton CO,/year
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QR E/#H%E
ER,= BE, —PE,= 7,174.66—2,100.54 = 5,074.12=5,074
gt B et 6

AEZFFRE L FEL074 2 CO vy E -

26 ¢ HTEERPEEEEG CRE T DR

ERPAE | FREHIAE ey BPAHR
40 fE3HA 3T EK%&M) Fr® ks
(A COs ) | (478 COe) nom e (28 COLe)
106/04/07-107/04/06 7,174.66 2,100.54 0 5,074
107/04/07-108/04/06 7,174.66 2,100.54 0 5,074
108/04/07-109/04/06 7,174.66 2,100.54 0 5,074
109/04/07-110/04/06 7,174.66 2,100.54 0 5,074
110/04/07-111/04/06 7,174.66 2,100.54 0 5,074
111/04/07-112/04/06 7,174.66 2,100.54 0 5,074
112/04/07-113/04/06 7,174.66 2,100.54 0 5,074
403 (28 COe) 50,222.62 14,703.78 0 35,518
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[1] ° ¥t e 2 B i b3 g Bend e 2 fIF 42 A RB Y SR 3
# R & F 3 o https://go-moea.tw/message_info.asp?id=9998&cid=10 (1§ B #F
2017/6/26) -

[2] MR s f e bt SR8 ik A
http://ghgregistry.epa.gov.tw/Account/Account_Apply.aspx (i fr p #F : 2017/06/09)

[3] 2 & W F i % i =78 = K =k > http://cdm.unfccc.int/Projects/projsearch.html (£ }Ty p A
2017/06/28)

[4] Nittsu Fuel Efficiency Improvement with Digital Tachograph Systems on Road Freight
Transportation CDM Project in Malaysia PROJECT DESIGN DOCUMENT (PDD) »
http://cdm.unfccc.int/Projects/DB/SIRIM1348642609.49/view(iE 5 p #F : 2017/06/28)

i} 9-43


https://go-moea.tw/message_info.asp?id=9998&cid=10
http://ghgregistry.epa.gov.tw/Account/Account_Apply.aspx
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http://cdm.unfccc.int/Projects/DB/SIRIM1348642609.49/view

[5] Transportation energy efficiency activities installing digital tachograph systems or similar
devices to transport fleets - http://ghgreqgistry.epa.gov.tw/offset/firstchg4.aspx (& 5 p #F -
2017/06/09)

[6] MR 2 # MEHT mtt 2543
http://ghgregistry.epa.gov.tw/offset/offset Search.aspx (i#| % p #F : 2017/06/09)
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Pk RREEERE SRR

NEE R VE R E ﬁﬁl?“F’“ RRRFHRE R F M RGN EAR £ 8 4R
(Heavy-duty vehicles, HDVS) %% jd s g dx 2 2 8 7 F BRI "F MR B Pl E AR o
BT B RATE F AN 0 LA R EER AR oS ERF A0 BB 2
FABRFo 420 A E R e £ 2P FTE - § LS £3]8 f(HDV)
TS AR o 0 BRI FRfr LSS G DFRPRERE S URFH
B o o
P A E A D R AR ﬁsal P& i R R B ARRVR TP o
A TR B R AR B RA PN E R AR - BT A G D8
(- )43 p 2 (Rigid panel vans) © # w3 & 43 3.5~7.5 2vf » L R AL HRE F
iﬁﬁ%ﬂi%% °

(= )+ 2 (Rigid box-truck) : & % & ) 12 26 > 1 & a5 R &V E T oud
W PRA% o

(= )% 31 # (Tractor-trailer combinations) : — #x% & & % 40 ¢ » 1 & fa5 &
ﬁiﬁﬁ%ﬂﬁﬁi} °

- ﬁk@ﬁﬁ]im?ﬁnb FRPT S R S (1) s S PO H &R BT iR
2 (2)1 g AR SR R F MR R B P o 1T A ‘;-JJTIM“ SR

P

N
B EM G oo - AT A LA A HiEe e (D)3 e d 4 BRI
ForUR A Al F TR AR VR S ()R 0 iﬁﬁiﬁi@ﬁv‘ ok i £ (F
PERLR R )edE A o ded 1 AT o T AR & &R A E A e 422 B
ForXEHIREFE AR BN 2 BEF DR Gt F R 2R
vOEPA T R enaR T L Ry 0 BE R Y BE B - F R E TR
(European Truck CO, certification model, VECTO):& (7 4& iz °
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21 & HEA 5

- e B SRS (%)
i RAf2 | 42 | w32
A EF g
, (L)H sl & | B 5l Fipes f
wache [ ) VLR 13.97 9.65 11.48
T | C.% § 3 $(F 1)
o5 DAs#w fc2 8 1
|
L (@l 2 @ 7.00 5.00 1.67
Qg *d 4 mED > LR MBI L 2 5]
o i 4 - 22.58 4.50 0.00
Aicd 75 84 e 0.60 6.30 10.60
O 4.70 4.40 3.38
. Wi * RH e i i
6 D A RA .
S;g B wm 2.93 5.23 5.52
* WO p B AR R
g W g et 4 %t%_ ( Auxiliary
.. Power Unit, APU )
%] N W 7k e %4 % (Fuel Operated
iR Feater, FOH)
- ter
RRBE | (MR ai eater,
R i}ﬁw | mgs za ks (Battery Air | 1.90 2.00 4.50
i m;}i q_ﬁﬂb %3‘ - .
e Conditioning System,
Vs
BAC)
WopoFedse i
|| ﬁ%" ,j‘. i
L. L ISR Rl a1l
8)ig X & )
&gﬁﬁﬁ R 0.00 0.00 0.00
F= W F S (o SE 19)

—_ N %4(3'?2‘}’{5&'

A 5ITE B

=
St

SIFEEFL 1882 2A BEo DRBAF vt dmERY
FRBEIONAE L0 20 e 2 BERE A o I AR A 1 & jrd 5l
Fo e PE kA Tk nTER o NESIFRIOERELL KT
SIF BB A s F2 Bzl 5 B o Flt o S BRI - BE R
BEER TR o s R PhE A G- DT RIE G M o T oEs

- T g R A Aor o AR AR G T BT 55 R 4 (Friction Mean
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Effective Pressure, FMEP) ; - £ 2 % 2030 # FMEP &z L 3t £ {2 g P R
CEA BRI KR o

% 22030 # FMEP x4 41 % B 2 B £ 41 2 fisflie # o > fgmig Y
R + 2 w508
(F° & % 8 ) (% 5 38 ) (F A28 8))

E Ny 7.7% 5.1% 2.3%

(2 7.7% 5.1% 3.1%

AR % 2015 £ -

B. i3I Bt f

DR FRF Y ASIFHRICOERA S ol o 2 AR 5 5]
Bk R b Rfeb g L R (I EFHITLE ) ~F 4 FHR-ZA 2 FR
GEts (W EREZ 24m) o Papmey B dmenfen o i A3l HFIER L 4r
FPERE e B s iRl NI GSEBAY T L Y ot
FooBERE ML DR VR A o F DR E T ORR MBS R il
PUHITF N U M5 F R EPAE L BT o B R
Wi Mg A R A i e HA L4 8rh 5 (05-1%) vz
A (059%) % 3 FBdmped E RN L ERIFRE A 4 RAFERE RE
P B gmpe TR I A B R ) B R o

%032 gmpe K E I ) R 4 P

BT W A PP
TR (EPHS) % 0 854 i chff £ 0 #5963
54 %%%ﬁﬁﬁﬁﬁﬁ RS g Beng fdrdl o

VU BT R L BT

é”ﬁ BV R H '}Tﬁlh’j\#&ﬂﬂ BRI ETYEE

AR 5 CARE R R wwm%¢~éfﬁw%%%ﬁﬂﬁ%4&
FEPIELFEERE LRI R R

w7 Tz P B (~1 R B T ares o X E AR
et o %A R S 65% 3 809% -

35 RS ME 5§ R WP i -
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(1]

%4 ¥ B gmpe T E A B BRI ) SRR
A2 + & w5l
(F1 & % E ) (3 8 85) £ A2 E 5 )
g
EPHS+4 ¥rk 5% 1% 0.5% 1%
Bt T 1% 0.5%-1.0% 0.5%
B
EPHS+/2 #r ik 5% 1.77% 1.30% 0.78%
B Ak B 0.5% 0.25% <0.1%

x %17 2015 £ L RIEE -

C. % £ #(FBHR)

BAENEF > BAHT)ED A

MR RSN EF T F oA 7P BAE

E4

F

& 2030 & *§ i et ) 4L

REF

LS DA

L

Fi‘fﬁ)‘ v

& % zfﬁ%iﬁfiﬁ

L

-&%ﬁﬁﬁavﬁﬁﬁﬁﬁﬁﬁﬁég:%ﬁWW@%%@ﬁ
% 5w E w3 & F(Variable Geometry

(Waste-Gated Turbocharger, WGT) ~

turbine Turbocharger, VGT) ~

AST) ~ & Fg B i # % & % (Two Stage Turbocharging, 2ST) -
(E-boosting) % i #hiF &k seig 7 it B Wl o 3§ # & Pt M E AP e

iR 0 Aok 5 A

7 ¥ LR # 3 B % (Asymmetric Turbocharging,

TR

305 358 EpaEORE M E D e B mr
%yg, + & Bogl#
(¢ %i88) | (REER) | (LAEH
; Ay R 3 K 21 50g
ﬁ%i‘iﬁ RATF 0 1.6% 1.7% 2.5%
(SWRI report #1)
®E
i R it 1.9% 2.0% 2.5%

x 0 %10 2015 # i b AIEE
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D. Bew 2 #g

- R E AR R AR Fond (SRR EFE N EE ) 95
42-46% > ¥ L FEREEALY A 4 1 50% % EAH c HE G B E et
ﬁﬁ’%@ﬂﬁﬁﬁii*’%éﬁﬁﬁizéi&ﬁﬁ%%~%§ﬁﬁ&
AL AR NG A AR RN o B R 3R R R
BIcEEAE & LR I o SR DR BRL N g ERE o KA w
T g™ g fh decf R o B bt BB T RPN =

® His (AW WERESRFR): &% LB S F #

Spb g vt et 4 EiR A L W E o

Il

® BT HFT AT LA R s oni(Seebeck Effect) #3214 g At
(palBFAprm Sy ) kg
O UHRLE RIS S A S R S R 0 B
B AT TR R A S F MV B S w RS IE R A
il o
3 R EPA i Aadvw e 8 % - rE B (Phase 2)endijiy » A% K EPA 3F 2
#1(2015)4% % vt — s d v o fod B LB E RS 0 & 5ok R AR (FFH 19)
% R245 R UETR($LiF#20) o @ % B EPA 4R £#2 (2016) # > B4 g0 4
BRI R YR R IR o BRfre fF o ARA Pl AT TS £
AR RET N D BB o - AR e F o RiEIrE R
hend ks £ R oAb f SRR o £ B LY AR RAS BT
TR MUE A B dR ) A R o

P

Z O T THAT L T B T T R K E A B R ) e

Z_i# 55 mph F_i# 65mph
k7 TR (e # 19) 4.4% 4.8%
R245 & {5 (£ 4#5 # 20) 2.9% 2.8%
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fS fh o

&3k B gREE b P s

0 0 ¢ JE R A
Bk S e @R Bl £ T R B gR3 HFHA 0 A s 1 5 B R

Bl B AT LR BB I8 (oA o 1L R A e Bl

‘fr’

B F D AT * chigds B - 4§ 6-speed sh+ # @ § E(manual transmissions,

MT) > F{ #5735 { %% #8-speed p # £ & &% % (automated manual

transmissions, AMT)#-1¢ 31 & & i

O 0 RF S A B A g @

IFO

7 L4k 8speed enL o B Bl ¥ B L HNERBL O TTERE LR

FU- e -

R SR o 4

,1. rIf' L@fﬁ ‘3{341»1-—5" § ‘Q

lﬁiﬁﬁ‘ﬂr/&; ,ﬁ %ﬂ-

T ©
207 el B BEOE LA B gt o L Fme
WA R + @ Rogl
(FE %8 | (RBER) | (£EH)

2015 & 5-speed AT 5-speed AT 10-speed MT

2030 # 8-speed AT 6-speed AMT | 18-speed AMT
eI A - B 5.9% 4.7% 3.0%
M

2015 # 6-9 speed MT | 6-9speed MT | 10-speed AMT

2030 # 9-speed AMT 9-speed AMT | 18-speed AMT
ek i E M 7.0% 5.0% 1.67%

:x : AT-automated transmission

® 7 ZTEMFMPFIE
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® EBR| B pFods iy dp 4
® iiFf kg BRI F S
FIEAREfr 2T E MG TR X7 R BN ER o X B
£l gt 1 Bqrle it B HARF RO Bre s o o 3

® 4= im(start-stop)

@ EAREfr2REMERfr2d 4 R EZ D
o4 A TP RS 200087 F 0 @ 18
v P EAZE 209 ©)

® T#H

i

® s P

® T~ BHHERR K LAk

2R EPA (h i BTG T v peamE S dm o e £
TR MR 0 14~199% o ¥ ¢ o R E R RS % % (Argonne National Laboratory)
th- M EY RSt 4 R A T * ¥4 70 kWh 423 4

950 KW A= &+ /5 # B > 7 50 YR i 4o 18~229 o

I T FE R
BARE i TR E R R 0 F LR g T B4 L B2
M4 %> @@ d e+ 3 4835 (The drag equation) e 4 (the drag force,

Fp)ip -

1
FD=§><p><V2><CD><A

Fo ©fed

p G RnMBR(ZF HT D)
VBRI f i shiE R
Co 14 ik

A B dEaT oG i
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ZHEEAE AR PRRLRUIES Gl 245 B kB3 E o dof #
SEE BB TF R AR R T - B ET §
PEREPEW (A KEERPFEE ), A EY 2 S BT 4

it By AR EY B B £ 8 L F R F R4 F MR

B4 £ 2B RO i S LR o

#83 b + & I
(F"gr\ﬂ@ﬁ]) (rvﬁ‘:’@@?l) (E\ﬁisﬁﬁ%)
iR
FE 4 FE 5N . , .
Coit b 10% | Coi™ 15% | Coi 25%
(SWR|) D ﬁk‘ D /)5\‘ 0 D /)é\‘ 0
AR eI P S 0.60% 3.11% 9.25%
wo
FE 4 FE 5N , .
N/A CpoE " 15% Cp i 25%
(VECTO) D i 0 D iR 6
DAREI s S 0.60% 6.3% 10.6%

BB ETEVERPCF PR AR FL

® LT ToLAAREER BRES TR FleE A E e sl4
IR BEPLE S

BB ROPE P AP L S nER o kn PTG R
g;;o
siFTRSBEL2E  hp - 7 NBE7 Bk E 2 o Ricardo
Energy & Environment 43 & 3] & dmie (70> 8 £ 5 £ HFE H An S A en

EI?[T°%yﬁgﬁﬁﬁiﬂﬁjﬁkﬁ‘dﬁbﬁi’2?“5{,}5‘&#5;%4 gi’ﬁ%ﬁ
Foogpgend kS GH4 0 4 9 S HEYIRLY BiER ¢ HE E
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Bigrsing | 2oz ErEind
(2020) (2030)
308 (30 ¢ % EE) 3.2% 11.7%
+ B (% i) 4.9% 16.6%
EIGE ) 2.5% 15.6%

MR NR LRV =i )
THEFET T F A GRS PR n DR TR £ R LY F R
FUPR 0 W ok g rE 4 2 42 (The rolling resistance equation) =g #+ re 4 (the
rolling resistance force, Frr) &k #Lp

Frr = Crgp X N

N 3 @EeEFELe L3 hitr 4

Crrifl ¥ n(kg/ton)# 77 » H B EEFRM i 428 > ¥ 1 5& 100 = 2 2
e R kA 0 BAEREAS AT o MR IE S chPiFd £ 5 =
® @& MRFES B g
® PLREP kA
® HspBiLf kit
BRI it d o Aol ind 7 F B4 B A RORR E E R i
PR TR G B e & X P - IS AT B 0 TR 5 B 2030
+ Crr® " ™ 5001 1000 > & ATt enfe® 2 77 3 p AT R > AR ¥ Crr i
g L7 A

GERpER? AT ANFFRFLEFET LR B F LRI X
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® i 4 ¥ (Auxiliary Power Unit, APU) FF &+ 2 3518 k sz
+ 3 ke FRBEFEAPU o B f B st @
51 e ehw &2 - o
® rilic# = (Fuel Operated Heater, FOH ) i i | | £& b b4 #4
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GR g i 59genkapl (& pF0.044ch ) o
® T 7 ki (Battery Air Conditioning System, BAC) 5 + 2 3 ix
o~

g
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(Bloomberg New Energy Finance) 4 & 7 * #fiei 8 (7 £ 2 &g » Fp34 1)
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