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ABSTRACT:

In order to implement the MOTC’s strategies to promote sustainable green transportation and to
practice the policies of reducing carbon emission and conserving energy, the Institute of Transportation
has been continuing to promote various plans regarding the transportation CGE model and information
platform since 2010. In particular, the program has been incorporated into the structure set up for the
“National Science and Technology Program” from 2010. Based on the results of projects of previous
years, there are 4 main tasks in this project:

1. Reviewing the structure and building the prototype of the “decision support system”;

2. Reviewing the structure and the assessment findings of the “transportation CGE model”;

3. Enhancing, maintaining and integrating the “information platform”; and

4. Updating and maintaining the educational website for green transportation.

Related results on the DSS of this project have been applied by the MOTC as valuable references
in some importation situations, e.g.: attending the meeting of the Committee for the Promotion of
Energy Conservation and Carbon Reduction (established by Taiwan’s Executive Yuan) and discussing
Zero Growth in Electricity Demand with the Bureau of Energy. In addition, this project has developed a
human-computer interface prototype of DSS. Advanced policy options can be developed based on the
results of this study. This project also holds three promotional events to supplement the website of green
transportation in order to raise public awareness of the concept of green transportation.
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B8 1 R AEEFET% 0.15%% 1.19% afF8 2 7% 0.16%3 1.21% o
A AT BT GRSl Bt I RN Y TR

Z 1.5-1 RERERMZ IBIRE
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fi ()

R E FHRE ST

i A AL Ul B e L e e B ol IS
Bk 500 A3 B A LT £ SRR

iy AR

(B4 Fc2%) 200 F AR S & 400 A3 B R fdp

ié@ﬂ@ﬁﬁﬁéilma&amﬁﬁﬁ,ﬁyﬁ 2015 &
FRP P RAIEZ £ R AT

FTRKR AR R R SRR AP RS AR KR € R(102.03.21) -
5. B A% AR

AEGCRBAMAT SR 2013 & 5 0 s R By

F

~

" APEC Conference on Low Carbon Town and Physical Energy Storage | » 3%

fov ¥4 % 5 " A Framework to Evaluate Green Transportation Policy:

Integration of Discrete Choice and CGE Model | °






FE XEEE]
2.1 BP9 HE B P B AE R B SR B e

SOEE I VBN RPN R L RSP R R R
F AR B R R BB LR T o AR & WY 1997 £ 7 B sl
LERF E® AR 2 QUNFCCO)S 3 = 4 YR~ § (COP3)L B 7 413K 2.
2 0 ] 2009 & F Arh 42 € R (COPIS)H& 1 & 4 4 42 1 3 (Copenhagen
Accord) » # 3 7] 2012 # 1% 9 B & K(COPI8) T 7 3k L3 2 2% 8 & 4
R §(CMPS) £ R HFE S E 4 MERZ S F LR LEFY 4 o
AFBEARATMERNERR > L2 LGP R A FAFEERG K
Frio g B4 e & 00 & 50 R B 0 TP 3 =0 2 B R ¢ 3R(1998 ~ 2005 -
2009 £) B FoHE B € K(2006) ~ 5F F A i R FC R AT (2008) 1 424
HEETEampmEs > % 2010 # R spF B R pmdar3 o372 10
CHRFC REISEFATFE A LR TR 26 5 ARGV R
SR :')E‘Ef‘éﬁg WA o TR I RBRE RS G RE RPN S i
%W%ﬁﬁﬁﬁﬁﬁ%ﬁ@ﬁw@o

2.1.1 COPI8 RZ¥TIEEEE

2012 2B E R F iz % C & 2 H(UNFCCC) % 18 = & X A € ;2 (COP18)
T MARTE F8H QM ERCMPE)AT 117 26 0 3 127 8 p o+
#% % ¢4 % (Doha City, Qatar)# 7% o

COP18/CMP8 ¢ & F] 7. *Kéi TEA2012 &8 KA £ HEsk o £
BRMH D (DAPRET D% - KFP LI ES ~ Bagrl B
PHEdla s % - KEDFIAREZ i £ () %A B 1 (Clean
Development Mechanism, CDM) £ #7 % 3-4% 4] (New Market Mechanism,
NMMs)4> i@ ek ¢ 5 (3)% ¢ § i & £ (Green Climate Fund):hF & kiR & &
T30 W2 AEHERR %{ (Common Vision) ~ j 4 (Mitigation) ~ ## i
(Adaptation) ~ F w45 ##& (Technology Transference) ~ P4 73(Finance) ~ it # = %

)

(Capacity Building) % = & » H#hiF &2 7 > % o
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A= COPI8/CMPS ¢ R G" BEH TR ERP it ic » MaEZBE
o dd Bat ] R 'T PEES O RE2012F 127 8pBFESERY
Ak o TR R ML T s § ik ) (Doha Climate Gateway) » € &
* T IF Ao
L7 %% <% 2 & (Amendment of the Kyoto Protocol)

P oAb R3fvi- AR 3 F MBI R RE > 22012 £ 12

23] p RIS o B s TR - R o FTondpp 2013 &E 12 1p 2

22020 F RER PR OATE 27T BERARE RN - RLE

10 B 1 £

2. EREFR £ 8
& BIF 75 2015 & 9 ERATH 28  502020 A2 R 05K

T ATRRSILG R 2R RRS P R o 2t BB RALLE

B~ (ambition)¥? % 38 R E 4c 5p (FHY 4 &SR — B 3tEE o g;;m#ﬁ A A

REBIES R 2015 E 5wk o
.M & 5 7 £ (Long-term climate finance)

¢ BB R RE B KRS 2020 £ 2w HEE 1,000 RE A N
BEEY RS AR ERR - RY R R B AR RS
2013-15 FHFFHRED S E R 2010-2012 % E2. £ REAF EY R
FL B AR -EFR 2R -2 & BE 2 FTERFLR €0
MR 60 BE LT £ FE o

4. B4 4 2% T (Loss and damage)

H g EY AT G RBHea T o P2 e f 578 <4

AaRFREE > R ER ¢ PFR BT I H o

2-2



2.1.2 RIO 2012 ££BL:EE

2012 & 6 " 22 p & WA § % B € 3% (United Nations Conference on
Sustainable Development, UNCSD) *t = & 2 §(RIO)y#2 M 5k B % § >
¢t #4745 RIO 2012 & Rio+20 » 3% § dhAn b & B ik 404 it hoT o

i F R g R A R EIRA A g K o P ARR D
I o RIpREE ﬁgj;{a % (International Transport Forum, ITF)&3g g » 3|
2050 # 2 OECD B 738 4 4o £ #-4.2000 £ 3 +c 4 2 5% > H ¢ L@ H
£5%6 o

AR P TR L ERSE A RREHELTZ > Y WRER
m?;'i'ri A E-p A k20 & &34 5 i A (UNCSD, 2012) » lz'Z\'TF £
FOERIRI LR BTE o LA R R e SRR &
BPRFR L AF R o
0 PR ALF B BT 1 EET 0T
G A RORAER 2 LR AR 2R
BIFTH L B2 Bk s o f WSSD 12k 5 4 % E E chim U5 B
AFE R RTER > § LU ARER L R L DR
RN L SO L I R S R S S R
WO o PR RE 2 5%3 10%2 GDP 4 4 (UNCSD, 2012) » F]pt >
z#‘“ A8 @]ﬁ% SN ] R R RN R L R A RARE o BE AR

B¢ B R BRI en A R g v Mt OECD W for 2 2338 ﬁsﬁ
GHG#‘E%J’»%;&”}? 90%1;1’2”} PR xS kg g AE @sz%

b EARET 0 R P fﬁ%ﬁﬂﬁﬁﬁ JRI%: & &0 0 B AT
d i 4 -3 % -:2 L (Avoid-Shift-Improve, ASD)E &3 2 dh o 5P 40T
1. % ¢ (Avoid)

BEIF SRR SR T AT BAR LR DERF o blde
FEE 3 A k’@%]]}’{ailhiz\“pmo

2R Pk

S (=
=
qv\x
o

,c\«
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2. # % (Shift)

HE AL G o nE R o BB R R R AR L o
5o IR pAF e sy 2 :
3. 2 i (Improve)

GiE L F RS AT PATIE A IRT 0 o F R E R E PR E AR
(KA RGER) -

@ﬁ?} b IR TR G 1 BEASE > 4 GDP 2 E :}&?‘)ﬁ 9t 5%
3 10%2 FF » ﬂﬁ#ﬁfwﬁwww E~F 5 FE)RpginEt o &
IR F 2012 & 5 & B E B € R (Ri0+20)4# S £ 4R © Rio+20 44§
wiE* ASI RRlEA%¢ ORI E2 XEFEP B D S k(4
2.1-1) > & FEHIFEH ~ 2 i
BT ¢4 A E ﬁﬁﬂ@i>#‘%éﬁﬁﬁﬁg
RINER XL R PR S R R

< 2.1-1  ASI g IhZEfIsEEE

%
|~
(‘éé
B
g
[

od
K
4
T
P
s
4
=

FRERERE P HES
Lo g R e 22 dpik
VA AL TR o

ER . b B R s %
B fmdcfeiidp b Fricgl ~ bk SR
WA LR eh | TR GRS BT EBRE RS AW
R FERG) 16 F
ARHRL 3 R
WL G ok I, gs@zoo%ﬁ#ﬁw I 3
iy st SEEY R R
FLiE i IS R
S R AL ERE LS
B RESRATR
PR s TR
eingp | REBL vkl
TRH TR OB 2 Hp 48Ee | B R 2020 #5700 § 4R
Wk TR S BRERRIET

T %k : UNCSD (2012) -
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2.1.3 BIMEHEEFIENRERARELR

* %Ffiﬁfl%@ﬁ%ﬁ”’”fﬁfﬁ? SRR TR EFETRER AR FRY%
i 3 ﬂis?JI_‘";i ¢ (International Council on Clean Transportation, ICCT)2. & iy
AT B S (Roadmap )37 &~ % B EH I8 &G BT AR £ RE R
N E B 2RSS A R AL T R o
- ~ICCT >3k a & Eﬂ%ﬁﬁ?ﬁ”’“ a0 R R TR B S
B /Z Bl(Roadmap) 1 & ¥ 5 B4 i F a2 (7K 2 ApM R 7 H = 2480
37 PR ZiF2 3% o ICCT » 2012 % 4 r}_lﬁi@’@?}é‘; R ERT
Bl (Global Transportation Energy and Climate Roadmap) | 3F 4 » 3R 2 ¢ #4748
ER R EEE R TS & A LR R R R R O
B RO B R R ] FT2IFR e R EER 2 F T
B R E F WP B B S E %}K WA R P P
;ﬁﬁ%”’“ G REE T T T L > AL A RRRD dEa RocF HEE
KR NESRL B
LA R PR SO e S R e R ICCT 4R 4 %2 so i 4 4
TRF RAE R LR 2 Fe R TR A 2120 &7 A RsnAp e
2 RBIPEAR > BT A P AT
(1) = #i7(Adopted) : # 7 p %2000 &
(2) #.3]¢ (Pipeline): ¢ 7 ¢ & Nz # 2 % 3
2 %Tﬁ SR EBE L Al Hox
R AR 4 AR A A R e R
3) ’ﬁ ;ﬁﬂ‘ (Potential) : p#* #f g { £ Hp et F o dodk 2 AF B oy

oo pttdpapeR e 30

2-5



LDV Efficiency

HDV Efficiency

EVs

Fuels

Aviation

Marine

Mode Shift

Activity
Reduction

% 2.1-2 ICCT & BB S AL R B R

U.S. - Model Year (MY) 2000-2011
NHTSA; 2012-16 / 2017-25 EPA/
NHTSA

EU-27 - PV 140 gCO_/km by 2008;
PV 130 gCOIJ’km by 2015; LCV 175
gCO_/km by 2017

China - LDV Phases LILIII; LCV
Phase |

Japan - Top Runner approach MY
2010, 2015, and 2020

Brazil - LDV 2017 fiscal incentives

Canada - CAFC LDV standards;
GHG MY 2011-16

South Korea - Average Fuel
Economy (AFE) program

U.S. - 2014-18 EPA/NHTSA
California - Long-haul Truck GHG
Regulation

Japan - Top Runner approach MY
2015

U.S. - ZEV mandate in California to
2025

Globally no change in carbon
intensity of liquid fuels.

Brazil - Brazilian sugarcane is the
exception, and GHG benefits are
estimated for this pathway, histori-
cal increase in ethanol use.

EU - ETS

Global - Annual improvements in
new aircraft efficiency equal to
natural improvements in reference
trajectory.

Global - EEDI

Adopted transit investments are
included as part of the Pipeline
trajectory.

EU - ETS (aviation)

F# &R ICCT(2012)

EU-27 - PV 95 gCO_/km by 2020,
LCV 147 gCOZ/km by 2020

China - LDV Phase IV

India - LDV 20km/L by 2020
proposal

Brazil - LDV 2017 fiscal incentives
Canada - eq. U.5. 2017-25
Mexico - eq. U.5. 2012-16
Australia - LDV proposal

China - Phase |
Canada - eq. U.S. 201418
Mexico - eq. U.5. 2014-18

Globally no change in carbon
intensity of liquid fuels.

Brazil - Increased share of ethanol
consistent with national emissions
inventory.

Global - Market-based mechanisms
(MBMs) (moderate)

Global - ICAOQ CO, standard
(moderate) - 1.6% annual improve-
ments (2010-30).

Global - MBMs

Based on project-by-project
analysis of fully and partially funded
transit projects.

Global - MBMs (marine/aviation)

2-6

Main regions: MY 2015-30 (begin-
ning at the close of the regulated

time frame): PV and LCV improwve-
ments of 4% per year; motorcycle
improvements of 1% per year.

Other regions: MY 2020-30: PV
and LCV improvements of 4% per
year; motorcycle improvements of
1% per year

Main regions: MY 2020-30 (begin-
ning at the close of the regulated
time frame): 3.5% annual improve-
ments for all classes of trucks and
buses. Other regions: improvements
start in 2025.

Increasing growth in ZEV LDV
sales market share of electric-drive
technologies: 8-9% (U.S., Japan,
Canada, all of Europe, China, South
Korea, and Australia) to 1-2% for all
other regions. PHEV sales market
share from 1% to 5%.

Global - MBMs (aggressive)

Global - ICAO CO, standard
(aggressive) - 2.2% annual improve-
ments (2010-30).

Global - SEEMP

Potential transit, freight rail, and
nonmotorized infrastructure
improvements offset an increas-
ing share of growth in LDV/HDT
activity.

Potential logistics improvements
and reduction in urban passenger
trip distances.

Global - SEEMP (marine)
Global - MBMs (aviation)



ll'béﬁ'/évgi‘f’é 2000 :&j‘_ 2030 _EJEFF‘? ) ﬁ'%iiﬁ]mﬁﬁ]}ia‘\éﬂ,%«gﬁ T'@_
B R AR PR S B BT 2000 # 1540 MR AR % e FRER § ok0E i

LT 2T A Mo 2P L 2 G A E élaﬂ Ro R FTR
P A 59 MR MOE R F R R A e N v g 2 P] 2050 £ &
IR YA 2C AT TP E K 50%~85% 0P K o

B 2.1-1 5 2o R F (T2 g jida s > ¥ LR I B~ Adopted 7
%ﬁﬁf‘f‘_’2030&}_ﬁi%%/émlé ijﬁz-?iﬁ"') 97 FHEH M F &
(Mboe/day) > @ F % F W3R ¥ RS 19 RaoMm= 3 B F £ (Gt COse)
Ptz o @ A Adopted FT R #F FF % T o £ 3 {7 Pipeline 2 Potential 5T i #-

EMWH-2xE 2030 # 2L H R FFEEPTRC260FFHNG 2

BEF MR TR S8 s § R E B
18
REFERENCE

16 Assumes no policies adopted post
2000. Intended only to be used for
quantification of Adopted Policies.

14
ADOPTED POLICIES
12 Includes existing, enforceable and
finalized regulations but assumes
10 no further changes.

2030 GHG 2030 Oil
Reduction Reduction
(GtCO.e) {Mboe/day)

4 POLICY POTENTIAL o @

Includes technically feasible
policies and plausible regulatory o

Annual WTW GHG Emissions (Gt COze)

timelines, without an
2 consideration of polil,i:::al will. ;[;tdal!lctiun: @ @
0
2000 2005 2010 2015 2020 2025 2030

=

# % 7R 1 ICCT (2012)

B 2.1-1 BERRREUCRER ISt S

F2.1-2 87 B % Adopted # Pipeline 7¢ {8 % f 4 £ HF & -
TEHF AP B KR (ST R0 T%33%8 & Mk LR RE TR
AR RPN AL AEEF L BRLENEL EH o nd NER P FE gL
FRFLE SRR D R B R R T S

o

»

I

R

)

%A AFCRAL G B R B ICCT 7 38 5 i % 2 501 8 0 et
dHRETHRY FTEE EXCELEM 16 23581 LA iof & s
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Mg 9 o

33%

2 IV FT R 2 e £ Pl & #h(well-to-wheel)# %3+ 8 >
o

P B HEE 2 4

26%
31% H
27%
24%
CANADA = _ o.
V3 179 JAPAN
7%
16% CHINA
SOUTH KOREA
MEXICO INDIA
21%
LEGEND
2030 GHG 20%

Reduction (%)
AUSTRALIA

15%
8%
=]

FH &R ICCT (2012)
B 2.1-2 FEIXREhERE B Z B
SRR EEIVP & R BT

ﬂ)@rﬁ“ﬁ%ﬁﬂ%ﬁ’iﬁi’“
2050 & @

FI2ER A A2CHUP TR ITHF
U MR R PR R 80%P R &7 A N
#2011 & 3 7 %?”Roadmap to A Single
European Transport Area- Towards A Competitive and Resource-Efficient
Transport System” 3% 4 & ¢ 35 11 » % 2050 & = i& RN B Rt
FRHEEIFE 60% F 27T A 10 3P

1. #2030 EE I35 P2 2 dmiE ¥ L 52050 £ P F P2k

BERE R 2030 FRE A LRSI EFE - F LRI Lo

eS| g (European Commission)

2. 2050 EELE A E D VR 40% B AL 5 gtk 2050 & B
FANF - F (B R K 40% o

30 2 Z A - AGE3F AL B 2030 £ # A  dodk
&é«@igwgg,&2%03i*FUﬁﬁ—£QMQuJoﬂ
FEERLFNL &G hnsd fHE J

4. »t2050 4 oA Fo B EABR R RS IS B BE R A
22030 # F 4R AR T LT3 B o 1 DR E 6 B B RR
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TERF s Ul R R > & A 2050 £ 41 P KRR b R i
TR

5. 2030 F % ik B H G A ERR K RO W\@ﬁg?lﬁ;a&
(Trans-European Transport Network, TEN-T) » I ** 2050 & i£ 3| B
FRaRFEIVRERET O WERRE -

6. 2050 #9773 B R RA & 3% F@ﬁﬁ{;@ﬁ%? s R iE
P R Y BT UL AR fEREY
7. 302020 BF ARG i FI kA RAIME L e ok

GRS £ SR IR
8. t+_2020&a‘fs@ig’;ﬁﬁ@@ﬁ%ﬁgvﬁguaﬁ%‘:,ﬁa.@‘w
9. *t2050 # F ¥ Ay i s %]/fﬁ‘i#“imﬂ-% L“’*@’Aﬁw%j{
£2020 £ @ 2 i A BOR Y > FEREE AT B8 R
R 20
10, 25 5 F a7 AFAULE AP A mRA KL TEH
T4 a

BERFLR Mg A RRI N2 B T 0B H Eie-
BEHRAT ARG AR R EROIPFTR LA G EaRE o G
W 10 B PR WERGFER §H#gaRad+ 2050 & 5 @It
% 60%E % & ﬂ?"'#kﬂlxmp B2, T o 1 LB A BGE ﬁg,] orhende s 4
EA- PR FE %‘J ,% si(single European transport area):3p 1% o

Pt BB BB LR 302013 2 7 AR EF L0 LT Y
a4 5 A#HA W2 24 F v (food-based biofuel)eni * > bldrgii 2 H v F
Bk (T 2 HT A R b RIS o H P RGP AT

1. 2020 & pF food-based biofuel *%:i& ﬁs?l o SIS S A B S S 1]

6.0% ;
2. 2020 &£ p 430 10%@%?1’«’%"{1 pART LA R RT R

J4:

(renewable energy resources) ;

3. 2020 & P& 3 b 2.5% O BR B4R ﬁ%-’:ﬁ%ﬁi?ég*“ﬂ"#ﬂté
(non-food-based) 2 B e B vl o

ABFFEPp L ()EH/I B2 HE S QF £ & ¥ o % (Indirect
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land use change, ILUC)2Z #2558 ~ (3)*¥4] % 1 * first-generation 2 B 72l &
B AIRT > (DT J#r% 2 % second-generation £ H is & UL E I ~ (S)H A
=~ FFEERIVT &R R AT R
3 R:F 5J%‘K(Department of Transportation, DOT)>" 2013 & #% 1) T i& §iz 3%
™ & &k B * 3F 2 (Transportation Energy Futures: Study Points to Deep Cuts in
Petroleum and Emissions, TEF) ;o 7 &> 2 il ﬁ%l EERE P FENTI%E
TR T 33%E % F Mo TEF fd 4 3 ﬁ@w@wwﬂﬂwhﬁﬂ*ﬁﬂ
G REH LRGPP G o T ¢ FROERL RS~ B
REF MR AN EFRLE T ARES LD R el
{7 # °P?f%[fﬂ“ﬁi7fﬂﬁi”i’? PR VI —‘ﬁﬁé S EFEa 42 E
iy K o JT‘ ﬁa?l F-(Transportation Demand) ~ 24| 4] & #%
(Non-Light-Duty Vehlcles) |' 3] # #m(Light-Duty Vehicles) ~ 774 (Fuels) ¥ 4
LHT TR *%&J@W%Waﬁﬂﬁm%ﬁﬁﬁwﬁﬁﬁﬁﬁ’
FRARILHP 4o T > AR B B P A 4 10
L pEes &
1‘“’:}73‘;; ® it /R I%(Department of Energy, DOE) . " 38 #i5 it Ja A % 4
A g - % Fk (Demand —TRANSPORTATION ENERGY FUTURES
SERIES) | ¢ e [ | 4 i& J fo- 1B A K i TR & O 8 (Freight
Transportation Demand: Energy-Efficient Scenarios for a Low-Carbon
Future) | 4F 4 & 2. fg 8] > F«i?"@%?] F Rt 2040 & £ 7] 275 ReR
2 205033 @“*F"rﬂ”%-@i”ﬁiiﬁ‘ﬁ??éiﬁr‘%%c’ﬁbﬁégkﬁ
WA ARF D MR R PRI R ERLF
FA R B PFEEF RPN F R e D g B SR 2
BT FE 0 FRAIERIEE FlE e m BB RO o
P pkz 3 L F IR
A R FERS S R IR B S LS
EXEEER
B, Rj A el A RpF g RPN > 2 2T 22
g Fﬁiﬁﬁ%ﬁ V2 e A o

(3
P}
™

e

=
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C. 2t ¢Hp @I ERAEL PFE ¥ 4o
b BB T H (T B 2 Fueait ) 2 ;‘g’ﬁ@agﬁ—a LA R

Fo ey ERma {8 hc 48 E R~ B4 SR SRR T

57 G i Pk B dF 0 F) R ML

L
I PBREORGFIAAR SRR
N

AN PO R RBIAAT R A E T Bt AR T RO
FCR PR ET G “"i%fﬁﬁﬁi EHE OV RFLITFRIT 5']11‘3:%?]-? -
i GEFR S oG ER AT REL
Bengg# o 4B vk ¢ 2 1 (1) 3 4 @ §m%20 f(Increasing Motor Fuel
Taxes) ~ (2) #ziz it * ¥ (Charging User Fee) ~ (3) #{+cf ¥ 7 H# %5
* g ¢ 7 (Imposing Greenhouse Gas Pricing/Regulations) ~ (4) HEh #
% 2 JR7%pF A (Reducing Truck Drive Hours of Service) ~ (5) % f &
1% -} 2 & & *14](Changing Truck Size and Weight Limits) ~ (6) £ #7¢
B B 47 i % 3 & 2 JR 7% (Re-regulating Freight Rail Rates and
Services) ~ (7) £ 7 b 4 e B A Rk 2 T L 4B B b 18 JRA+(Investing In
Freight Rail Corridor and Service Improvements) °
RN L RS Y AR S T
BT FEAL {%’iiﬁi—‘ﬁf‘ IS RIS
CEEE TR RS T URE L EE LT
SRR T Ad W s B PN P\»’*@%‘] SUSTIE L B > T O IRA B
TR RET 2 FF 5
3. EETERB TR
P F Wi HIV(DOE) & i@ i A & % ]'JF'?L“J Pl ;g Ik
B O¥iE %J—L%ifgg-ﬁ‘é it R E F M 2 # v )3 (Effects of the
Built Environment on Transportation: Energy Use, Greenhouse Gas
Emissions, and Other Factors) | 48 2. - 4-%i@ %J BhiEg e #B B ac Jhen
% 2 GHG# xFeff 2> 2 HE8AmL L83 2 ;.‘r 22T
FARE o gt P S SRR D B R B IR uE iR b
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B dv RN * o R FIRTC BB E R T i mg;fgz o
BT YRR LB R R R K 0.6%E P
GHG #t73z » %3 2050 £+ 1P| 10% o ¢ > % @zjﬁfﬂw&gﬁ - g5
FREE LTt 2 R % FHRGI 8 A E + & (smart growth) » 5T iR

B 2% TEET A Pl ] R R
SR E R o M TR re RACAL R AT BE L AR D 1A R
ST i otk w AR SR FRAILFA LS RS ERAIR R

4

1‘9‘\}
Rl

1395 % Wit AIVDOE) & TEH L A & k7 | ¢ DE
gon BB BEHL AR Y 2R EF W 2 ok % (Bffects of

7

=k

Travel Reduction and Efficient Driving on Transportation: Energy Use and
Greenhouse Gas Emissions) ; 3F & 45 4} » < F8 4 i %J g A E «f&%ﬁ
A EREAEGTE DT LR F RO LR F MR
o AR GRS R AD Y [ kg iR A Lk
LIRF RUFETLF o 2 hAFL LR NP RAIARI(TE S e

Ldefe § 2 tE BB i R i Y U S SRR By 2 e ie P A

P hAFL RE - Eﬁ”%“*iﬁ%%*ﬁﬁiiﬁﬂ%?u
B 1% > A E R e R T P S PRI G T 0 B 2030 R
7%% 15% o =8 m 3 1%1% KR B R LY & B E2* o 1L Heh
BLELA TR R AR A ??,\@’ﬂi%] PR R T T R

R ‘*&kivﬂg BEF ik o 3% 5 koA Ao
BEEF ST(R R FI)ZE KT A R SRR P g K £ & k4
éi%ﬁgiﬁ&ﬁ$mﬁﬁﬁmﬁ%;&?,ﬁ@mm*ﬁﬁ%o

B
PTR A PR E ﬁ'aa]sb e L E R E F M aw UEFRERCH
R 2 ORI o R o e A RgrRE T 2 4 K

HRglafef 2 £ B4l SRR G Rk PR e
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5. /A AS ifﬁ@ﬁ%] 5, T

1395 % Wi BI(DOE) & T8 it A & kol g | ¢ h (i) e
vek B ogm Ay R oox s § 2 B 4 (Potential for Energy Efficiency
Improvement Beyond the Light-Duty-Vehicle Sector) | 3F 4 # #% 1 % 38 c»
T AT  FRARE RO R 0 T G s M
AP BE Ay R i TR MR F § BRI E A i * o
6. AP gt e B B %

ki %Jse«/i’l%i LAY B IR BRI RSB
% e AL (TRANSPORTATION ENERGY FUTURES SERIES: Vehicle
Technology Deployment Pathways: An Examination of Timing and
Investment Constraints) ;| 2 > 45 2 g B FF T 5 ()% F &
B3R B R B B A B O SRR B e 2 Q)4
A KRBT T TR o
7. LAl B dmPEE n2b A ARER

1395 % Wi RI(DOE) & T8 it A & kol g | @ T aHif
—‘)5 F O AT B Al B a2b & & fR %8 (Non-Cost Barriers to Consumer
Adoption of New Light-Duty Vehicle Technologies) ; 4 £ » i1 & # * 4 %
WA B P E R 2 R RARRI BRI 2R
iwﬂﬁﬁﬂﬁﬁﬂiﬁﬁﬁij%w%lﬂéﬁh—%ﬁ et g A
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2 2.1-3 TRB GHG $#fZef&

A 15 2 M4 R AL

1. /iﬁﬁ;%%‘f‘ . AXwFE L]p)‘b_fj‘ﬁ‘g}}\)»ﬁg{fi’fljéﬁ;gﬁﬁ& ?
Determine information What stakeholders should be included in GHG
needs strategy development and evalution?)

2. GBI AAMBEANEEL P2
What is the scope of GHG emissions analysis?

20 % ZP P22 TR |3 MEP s PRAFITEERTFHUAEAPM ?
Define goals, measures, What goals, objectives, and policies related to GHG
and resources reduction?

4. & PIVRLR T F AP M T RS2
What GHG-related evaluation criteria and metrics
will be used?

50 R RAFAL REOERARL P ?

What are the baseline emissions for the region or
study area?

6. BEF WRHENP PRz ® ?

What is the goal or target for GHG reduction?

7. BEF MR PET LB He T £
How will GHG con51derat10ns affect funding
availability and needs?

32@@%@@%@{ 8. &Y EVILEFFMEE g ?

$ # 7 What GHG reduction strategies should be
Define range of considered?
strategies for 9. a\v B HFFEARLEHN I FAE T M T ES
consideration BEFHURED Rt E ?
Are strategies and alternatives consist with a
long-range plan and/or other relevant plans that
meets GHG reduction objectives?

4G GERGIHES 1087 P E 0 2B TR KRG RS R H
F M E 2 P BEFMOPEERY
Evaluate GHG benefits What calculation methods and date resources will be
and impacts of used to evaluate the GHG impacts of projects and
candidate strategies strategies?

LR E -~ R AR EL s £ 0 985
w9
What are the emissions and other impacts of a
particular project, strategy or design feature?

SEBKGEARP >R 2B FMREE XGRS BIELA 50
SRR F W What GHG-reducing strategies should be part of the
-2 4 plan, program, or project?

Select strategies and 13 MR~ 2 5 s Rl & o T EantHER S

document overall GHG CEH IR EER RN R ‘?

benefits and impacts of What are the net emissions impacts for the overall

alternatives plan, program, corridor, or project alternatives
considered and the selected alternative?

Tk

: Transportation Research Board > 2013
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2.14 BIAEE ST EIRERARE R

I. A% ]F" /)EKW\F %
’&‘@ﬁa?lfrsf'a“* » 2012 & R i i@ %J WAL 13,263 F o Fd Wy £ B

B 6 3B M R4 3195 12.80% o J?f“sb/)\’z\‘ﬁfy\p’['é:ﬂ LI
E ’?&ﬁﬁﬁgﬁﬁﬁfﬁ?iiﬁﬁi%i?}% S AR REE

Q) £~ Rpug Eay ~ 2 (3)%1'”%“@?&%&3%#&»:%@1« % ﬁmnwr-&
2.1-4 -
2. W CO R B R

ARG AT 2011 & 77 -4 2020 £ 2 2025 & PR COp £ 32 (7R
B F AR AR B L F YR ARG EARR 4 AT
(Top-down) A fie 4 FF B o gt #h » &30P 2 o gk i fade £ 2 495 2 30
ﬁk13w~¢,ﬁu cEEPEE F RO RARY o B R R
5’Hééﬁﬁﬁ%Bﬁogﬁ%WZMO&ﬁZMSECQﬁgp%ﬁw
53458207 F § oo
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3. :@ﬁiéfﬂi%]ﬁ&:a‘;é ) 8=
Zptrrcie DA R RITKEAE ) 2 T E R € ) iRk T o
ARL T HEL CO R E P 32020 & % F| 2005 & 2§ 2 3 2025
32000 £ 2 E 0 LIRS A2 o CO PR R hf @ KA o
O SARE 2 AR ARO 0 02 2010 # G b SEERFEP A R
(7 M) A RN R 42 12.9% @301 £330 5 54 BT
ﬂ@ﬁ%WiﬁW$ﬁﬁﬁﬁﬁjﬁﬁﬁﬁiﬁiéo;iﬂ@£ﬁ§@
=£”%ﬁﬁﬁ~tﬁwa W B SR EAFE R 2 EHK T o
o X EEIOP R R e o AN R RS Rt
ﬁ@ﬁ%ﬁ%ﬁﬁﬁ~ﬁﬂ’mﬁww B iR AL R Ae 5 COp e
AT B SE RN ERIST A G A R AR Rk LT e
GAERHE R LR 3 AFR S o2 8 AR {0k 5 A e 2.1-3 4

Ak

lv

Wi

o3 AARRE e o TEREIER A, TheRnERT R
%gjarﬁJ %ﬂm%@@wmzji’aéﬁ%%@T*S*%%
PAETRAESLEWER ) TrEHERAFIR YRR, T

‘mﬂ ;ﬂ

38 gy Fe 3 B (TOD)Z Wvg R3] r@ﬂﬁ&f&@iﬂﬂﬁij~
r%*%% 8 ﬁJ~rﬁ4&%ﬁ%@*ﬁ$J~rﬁﬂE§ﬁ
ik ondo o~ Tap ity ~oRE BB I RE LR F 08K ke
L AR E e R 3P AREH I L B E EH(2011~2015 &) -

¢ #1(2016~2020 # )22 £ #(2021~2025 &) -

2-20



AR BURER BRI ERERS

EBAALERES
Great service .
2 il ‘E ;\"_\l T —
Ll | _‘ SEn ’_[ R STRSTE
- o ERRE
{% Reliable‘ service SEEATIER SRR
Iﬁyv( \ﬁlﬁﬂﬂﬁﬁmﬂﬁﬁ —  (TOD)=%EEBREE
/. = s
E Environmental service IEaEEERESE | = EEE?&L\A:&E
b\ | e | ezl 0%
1 J
B L g B 'EE'>
E E quitable service AOHEEMERRR
EEAH NEOIREERTE
5 — R ERARERNE
Networked Service S R ‘
EhE R R IR TS pEL Py ey s
{ S5 P R ‘ B ERER B
|| B~ KGE ~ TS
ER T i2EnRE e

FR KR R SH(2012) IR L F IR

& 2.1-3 B ERIRZOEEE

4. &R R

@45 A-S-T s UAF ] AR T 45 E BLIER O & R AT S A R R
R R 78 R RN A M 7RG E 10) © AR
BHOP L TURF RS S R R F R B L TR R
%ﬁﬁﬁ%ﬁ#*% 101 # 1 ie3hd @ ¢ 40 10 ~ =5 2 k974 4
RNE A Ao 7 ﬁ%”@é@%fWﬁ R AR A A L AT (A
ST i 7 Roadmap shA4 15 » Fd L 2 e ®m s ¥ ~ EP 4o ¥

P Al E F R PET B P O 2 A K R sk o do gt dhp T RS

i ﬁﬁﬂwpﬁﬁaﬁﬁﬁ%,ﬁﬁﬁ&aggw~ua%%@gw
IR B e PR AT A 2 iy

2-21



22 EIPSHMETR  FTEELE I A 1T RS

_ g A Bl k"ﬁ‘ﬂi%]éﬁ% WA ZBATHE > T RERBRES
R A S (1)@&%’#& 4 CGE'HAIE & 1 Q) Fa3vm 2 é_

e St (3)
LHERFEFCE TR @)TE A fEALEARTIA 1T S 4 7 A MEP 4P
My mELE -

22.1 RIERRIBAEAIER CGE AV

CGE #Al: = - B# A AR 75 2B > & & FP4EiET
FEFERI A2 - K2 Aovip e B A > @ CGE B4 # Haf * +
SR BRI o A B AGE AR 5 CGE HAl & ~ B
PEAZ N[ R LM BRIRIHEHE > HEFAoed SR 40
B ET S PSR o T Magnani and Mercenier (2009) ¥ & & &
AR R p AE Y ATETiE SR (discrete choice) HCAldE G B H B A OHE
75 0 G RE A E T T K (constant elasticity of substitution,
CES)@vﬁxéc:‘s@é AT AR RN A L BRI ST P - A
'=3
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AL AL HM2 EH L
¥ - BiE 4p Pa%s_‘\—‘k % Truong and Hensher (2012) > 3% < &% 7 ¥
CGE #-3]enZ > - RETILG AHT - 4118 ﬁ?}“"F’“ﬁ‘T{iF&“ YTiE AN
A R E G R RN T

Anderson et al. (1989)# 7] » FF¥rE H {22 F 7 7 135 a4+
R LE 4 ’ﬁ*f&afﬁ;%ﬂ'ﬁiw&% lEER&E BEEXPFE T
PR NI F ARV R LE - RER AR SRy L

53

$)0 B G EAHHE L R ARG E LA TR BIAE e B ¥
RERRIA ¥R R A AR

L

3+ 3 - 45f7(Computable General Equilibrium, CGE)#-7|
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2.2.2 FETESFIEERNHAIEH

B Becker(1965) ~ Lancaster(1966) ~ Muth(1966)% 4 — x 7]#2 ﬁi 4
S0 BAp B ehe sl 4180 1960-1970 & R4 3 RS pE B~ AT B

[

RS- 38 o R R BRI > d B HFPEY O SR
JRF% > B AL F 2% chE Rk SR F SEFTRFRARS 1 23~
J’*%éﬁﬁ%éEiéiﬁﬁﬁwﬁwmm&’ﬁgﬁﬁﬁm&iaé
2o chlkife B BATH R G o R PR PR S TR S
Bip kU T RBAR T B & o oA ket BEARflans RIS pe A AL
ST &

AARFSHAOMEAFRBA BT FLRLLE SR F i
P RERIE RIS REEER A BT E R E N NMF -

’ﬁtﬁﬁs?]%’ﬁiﬁ’?\p 42 Sfcl BFATFHP AN RIS RiEp PE
§AE R 0 T S ER A D g R R
(IQK_E:’Q,QA‘ZEE'—;”]@%%]é\.j\,bBQ 4)3}’ %]PRsto ;,_&j\vrrJ \"KA,\?};J%@

TP PEA B (TAT T 0 b4e Binswanger(2004)F Pt B PF R B fie B e
T TR T AR e g maﬁﬁ’vu—zﬁrbﬁﬁ#?’%
BERT Sl € 3 A B B AR R Bk T AR A PR ETE S
B4R R Hayashiyama(2009)ﬂ'J3§ P opot A A% R R
B et HER e g o e R Bal @% Fh s A2 I L
TdF ez YL Bk = 5 & 2 B 48 Steenbergen(2011) FF & 41 * R
A A SBGRP deie B T A BREFEE T RERT > FEFE %Jg\'ﬂ‘ﬁx
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2.2.4 FriS o EcERit @ ®| 4

IR EBEH T g 2 R - R Rt A fiedp MGRAL
E““n\%ﬁ“uﬁf‘%&wqm Hoorid b e fo g A B ol AL E Ap i o
IR RFTR R e (S A RESAE L2 B2 A T P
E‘.J‘f’l;}}i’?‘iﬁ?@ﬂ @ A A2 TR E v g%k > 0 GDP & H T B e
Bl d Fefon s 2 ik A LGAE R 2B AT sy

WHLhnEr > SEE ELFRAHH - F 5 iER R A HE &

1

Al

EAATARTIR L AR P o AR R ST a0 2 R AT
=& 7% (Hicks, 1940; Pigou, 1962) ~ % ~i& jF * ;¢ (Dunifon et al., 2006;
Yamane et al., 2011; Dave et al., 2011)~ & #cdp $hi®= 7 ;% (Tamiz et al., 1999;
Grierson, 2008; Carrera and Mack, 2010; Araghi and Barkhordari, 2012; smith
et al.,, 2012; schlor et al., 2012) ~ & #-3] &» 47 > ;% (Bruno et al., 2005;
Birkelund, 2006; Bjertnees and Feehn, 2008; Nam et al., 2010; Zhang et al., 2010;
Orlov and Grethe, 2012; Maisonnave et al., 2012; Lapan and Moschini, 2012; )
45 BgA -

B CGE A ¥ & ¥ # * ehiir & 4p ik 42355 % £ (equivalent variation,
EV)2 4 i % € (Compensating variation, CV) PR IREE R R
mRAOUE FERE I ENE A R T 3 #7i¢ * o e Schlor & 4 (2012)
“rig * o Atkinson :}‘F o FENmrE ek oom P AFEE T A
Feh BOPE > bof SRR A AR B0 o BT E 6 AR M AR R AL R pRAL g O
Ik & 2. & & (Robinson et al., 1985; Hills, 1995; Champernowne & Cowell,
1998; Hsieh, 20006) o

AR 0 A G gt B R LSRR RS i A
B fp 2 o TR AF R HREFIT 3+ 3 (REFIT, 2006)7 » 2 -
z. % EDIP (European Model for the Assessment of Income Distribution and
Inequality Effects of Economic Policies)z- A+ € (S@icd] » * 1 et fE R iF ﬁ%l

A TG R R AR 22-1 4R ) R AR S L B
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o —— e 4 —_—_—— - - ——
1 I Transport | | | Total Wealth
| National Income | C‘ D Production | . . |
| & Employment Function | Genuine Saving | | Produced Capital
3 | | . . I - Machinery
—_—— === = Input | Gross National Saving | I - Equipment
- Less . | - Infrastructures
@ | Consumption of Fixed Capital | - Urban Land
Regulatory Plus ; |
Framework Transport | Investments in Human Capital | Natural Capital
Infrastructure | Less | | - Energy Resources
& Technologies | Depletion of Natural Resources | _ Mineral Resources
Less L. | - Forest Resources
| Damages from Emissions | - Cropland
Technological 5 | | | - Pastureland
Progress Output L | - Protected Areas
_—— I_ ______ | - Water Resources
I | |- Biodiversity
External Developments: | Weak Sustainabili | | . )
Total Assets Change >or=0 | I Intangible Capital
_ Ageing | - Human Capital
geing Lo
- Knowledge society » | Strong Sustainability: | |- Inst%tutlona_.l Framework
- Land use planning —| Mobility Needs | Thresholds on critical assets | |- 5001?1 Cal_:ntal .
_ Ete. | | | - Foreign Financial Assets
I:l Transport System Operation [ T I Short Term Economic Impact |_ _] Long Term Sustainability Impact

F4L % : REFIT (2006) -
B 2.2-1 REFIT (2006)2 &k iEE T3R8

2.2.5 /\&5

1. Hd &0 ppd = s AR 58 wiﬁ?%ﬂ?ﬁi%]%fiﬁ
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FEE R G R ST s R b B

R EE W LB o SRR LK
AL S A B g 2 KL
Y o ARTEF RS

KRN R - H R
4 b ARG

STk RE H

>—L

RN
B
ot
=
=5
i

-

BRRACE RV G R AR e R AR T

B AN Sl PR L L B S % e B i
o AT R R SN R L T

P FRPE TR IERGFELEAN o

2-26

R LA SRS A A S 0DE R AP R

8 KRR BB e (F8 f A



2.3 BIRIMEBRBERR R ZIE RN RE

R CIN D bl TR o - Foot NESE : JHICH ARE R i N ARG LR S
FHEAMAIU A FRPHRPLERFL TP R A LB

% 22002 # % & 1 STEEDS® ~ 2009 & % & 5 UREM-IDSS(Cai et al, 2009)
£ o
FE R

PET R T R RRE T E e A HE - Rk
REBARE 2 EHI R ABEL N

1. WadBOS
AP R F 4 (Wadden Sea)y Feid B 20 BE A oV L 3 kB Hoap

Lo WA e F B 2B N R EAE R AR SRS
]

AR B3 & RS LA A REAR Y o B S el R pE A (R
BN S E)VN3 fEHRE L) A BRI TR A o WadBOS A & < B @

PIFEA LGIS)F S 2 RAFIERACTEIAETN 2 Z R G
TR TR B A R

WadBOS e = & % 7 %s-\}i‘x%’*ﬁ iR~ FAREfrl ERE S HY
IER? e AR AR AP e @ TR S e T RE
R E GG KSR R - FOU R B O F R R Ao R
2.3-1 #77n o

> STEEDS: Scenario-based framework to modeling Transport technology deployment:
Energy-Environment Decision Support
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B wadBOS [—100]
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|| 2| ||| a]s:] Stp | Stat [ Step | Herstel [[ 1988 -jul |{® S| 2|

[ Bestemmingskaart voor Mosselvisserij 31 Maximale infrastructuur

M Gesloten gebied Mozzelvizser 44200.00
I: Periodick gesloten Kokkelvizseri &800.00

i Schelperwinning [ Z000.00
[ open gebied Flecreatievasrt [ #150.00

| Deverrecraatis 1ES000.00
=T

[§% Macroschaal

Scenaros  Beleidsoplies I Impaclsl Systeem diagraml W’izardl

N J: Sluiten gebieden
* - + —
= Bl

glnfraslrucluur

i Dverheid M= | Ove-heid |
Metta baten of kosten -175315

Heffingen en subsidies 1
[ Administrative kestenyoor
Werlenen subsidies & innen heffingen | 5007
Begrenzen infrastnictuur 007

— Handhavingskozten woor

Sluiten wan 1 ha cebied per maand 012
Opperdakte geslcten gebied in ha 278525

t Heffingen &

1 Subsidies
+

Ly
—— L Youw

e+

ECOHOMIE

Minke =m F1owmer Haln I T I
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2. ICCT }:Tﬁ@@?] B R A
I SE ) ﬁs?]i R ¢ (The International Council on Clean Transportation ,

ICCT)s T > 18 ﬁ‘i%] %, 7= Bl -3 (Global Transportation Roadmap Model) | #_
- B 2R i ] eIl 2 ﬁg?];‘fif""? A% 1 B > TR
Br R R R R R R m#k*v;:%(GHGs)fri%;

NEZFARY o LR EIZRIICI G %i‘]@]?”\’fff‘ T AU R B
P2 ARE(GDP)2 2l p # i 1+ E i m b 0T g o BB RA RE R
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=% L;;,;rf@wf FRAr S v D chiw ,uggfé PR Sl #
Ty A ’Tiﬁmﬁ’*ﬁ‘*% AR BE Jn &5 SR 9
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3. CAPP & %]:}*E A

FE 7§ 5o ¥« (Center for Clean Air Policy, CCAP) % 1985 & *t % |
F2h R PR > (Bd - R R R 2 R AT K
i ek R AL B P2 & AT K F Ipa 2R
FoF Ll A o @B EIBESHLY F iRz
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@gﬁﬁoﬁéuxéé %% ﬁ ERAFRLOFR > sy
AfrFc 3 G T o BRI G PR RRFLORFE F 2 TR
VML B KA TR Z F AR wRR Y i £ § 4 (GHG) #%xE -

4 CCAP chc L p @ 8 d & R4
(1) 2#ig* ~ 2l fose=t § Koy 12

PEFEWRTG RO ITRK  DFERHPEL I 2 E
BRI T e e A 3T € G 2 K E R D

PEFENRESS B o A MRR I R o

CCAP @£ e & P enf & ki — B A& DD R F %
FE AR FERL S B nflr o vs - Bl S

=

RECHES TR @ A1 L8 Sp Py B4 KM FFE
17 fR AR TR R R k% 0 dodk 2.3-1 07 o

7 2.3-1 CCAP B FMEE &=

Policy Comparison Matrix: Default Data GHG Saings Hir Pallutent Savings Annua Fuel Savings to
Estimated Emission Reductions from Default Calculations WNT Savings (Calculated)|  (annual metric tons) (tons per day) Drivers
Palicy | ﬂ VNT Rule of Thumb (%) % | daily COZ | N2 [ CHE | NOX [ PMA0 [PM25 [ S02 [ CO | VOC | gallons | cost
Land Use
1.1{Transit Oriented Development Siie 2% 5000 Tr ) 02 09 ol 0J] 09 01 00] 73000 | 145000
1.2 Infill/Brownfield Development Siie EER) Si | 1 0 K 09 ol 0J] 09 02 00] 140078 | samiE
1.3 Pedestrian Oriented Design Area 1% 5000 Tir 0 0.2 00 0l 0] 00 01 00] 73000 | 145000
1.4 Smart School Siting Site i ) | 1M 0. 0.3} 00 00 0.0, 00 02 00 134504 | 528808
1.5| Permitting/Zoning Reform Area [ ] N2 N2 [ ] ] N2 M2 ] N2 ] ]
Transportation Alternatives
21)Improved Transit Service Regional 1% 125000 | 17814 13] 18 0z 00 0.0, 00 138 0.4] 1,826,000 | $3,850,000
2.2|Light Rail Transit Corridar Carridor Tk 47 500 383 0.5 18] 01 0.0 0.0 00 11 Q1) G835 | 31387000
2.3| Bus Rapid Transit Corridar Carridor Tk 47 500 2,288 0.5 18] 0.0 0.0 0.0 00 11 Q1) G835 | 31387000
24|Bicycle Initiatives Area 2% 10000 | 1433 0.1 0.3} 00 0.0 0.0, 00 0.2 0.0] 146,000 | §282.000
Fiscal Tools & Incentives
3.1[Targeted Infrastructure Spending Regional M ] N N M ] ] N ] ] N ] ]
3.2| Road Pricing Coridor 3 60,250 | 11814 0] 19 01 00 0.0, 00 14 0.2 1407378 | 5281478
3.3 Commuter Incentives (with parking pricing Site 13% 5,900 1418 01 0.3 0.0, 0.0 0.0 0.0, 0.2 00f 144540 | E2E3080
2.4 Pay-As-You-Drive Insurance (3% penetration rate) State 05% BETEM | 842U a7 2. 1.0 0.0 0.0 01 154 2.00 9,600,000 | $19,200,000
15| Green Mortaages 100 Households EEE] 1450 210 0.0 0.0} 00 0.0 0.0 00 00 00] 24 | s2E
State & Local Programs
4 13| Limited $mart Growth Regional i) 1,250,000 | 178,136 128 383 19 01 01 0 32 3.8] 18,250,000 | $36.500,000
4.1b| Comprehensive Smart Growth Regional B0 0% [ 2500000 [sseia| as6] te7] 3] 02 off 03] e8] 7] 3500000 | ST000.000
4.1¢|Aqressive Smart Growth Regional 15% 3TE0.000 | 537408 EE IR 58 01 0] 03[ &7T7)  11.5) 54.750,000
4.2|Public Participation Regionz| ] ] Ma ] ] ] Ma ] ] ] ] ] ] Ma
4.3|Open Space Presenvation Site ] ] Ma ] ] ] Ma ] ] ] ] ] ] Ma
44| Wunicipal Parking Programs (with parking pricin Area 15-20% 9% 50 | 1325 09 28 0 ol 0] 09 12 03] 1,380,500 | $2.701.000
4.5| Safe Routes to School Siie 055 2% pic 1 0.0 0.0} 00 0.0 0.0 00 00 00 3 $1.767

T4 %R www.ccap.org/guidebook
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AR B EF 101 £ R % rcd 758 2304 T AR MR P F B |
ARG 0 A B P FAE A MR MRS R KD RRRE B
FAAREEREL P LE S ALARAL T FEBEL &0 RN R
P EAE TSR B RS L 2 AR B SE ] BRE EE
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RS T 2 S B
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IR RPRARE KR 7“”7&%} CGE #7346 g 2_ 4 A 27 4t v 3@ %J Z ko2
SRy IPCCERE N RFESAREP B BT 78 24
I EAZEPRBFEFRIVM T 2050 & Hp B A RS :Ja%ﬂjﬂ—* =
TR B A
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TE -~z ’#ﬁ?
_ LY R ok A
v R B 1(case2000) : CO, #£3 & 2050 £ w jF 2000 =
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v R E B 2(case2000_70%) : CO, #2=E 2050 £ ¥ §F 2000
E 170% (IPCC 2 3k & » H o5 B #)
v R EFB 3(case2000 50%) : CO, #2x§ 2050 & W*ET’? 2000
#efi- L(FP R HOE R )

2-32



[\
N
(9%}
ﬁ
al
(i
R
Dk
=
1
m
b
w
/\//
J0=
i
ol
T
ot

FE SRR RERE R A ST AR

Fi@‘/é@"i@}‘?ﬁ %]Bb/}g“gw,i_q,‘/}jﬁ#—i E7 'J,ﬁu:.u}*;;f'
d

¥
T\
3

bl
e
ﬁ\

7>

&2 ds &ﬁﬁafﬁfé%’ﬁﬂnmww-zﬁ&%ﬁ%i@%%
Wﬂ??ﬁﬁff%ﬁﬁﬁ’uﬁﬂﬁmﬁfx:& .

5 A Ewist > R ARETE  BRE
B FE KR PRERE S LT RE PEE S ER "a’%ﬁigﬁ | % & 5
ﬁgﬁﬁiiﬁﬁfw@fﬁ@ﬁﬁﬁoaﬁ%ﬁﬁiﬁ’ituﬁ%ﬁ
Fldp g ke gt s A X F o Bt 0 500 W {0 R RE R AR
P &Aook 2 BEEN R B 0 R R R G2 w KR R E T
FLrzt 4G e { Pt enB @ G R TR A Eﬁ;’ft%%f_ilv\lfg wu i dp 1A

AEELINP L B PF

2.5 KE/NE

rF A ‘%I)I* R ¢k i@ E’ﬁ;ﬁ?rﬁ}m éﬁﬁ‘;;ﬁ“&ifz%‘;éﬁ%*@yr@?}ﬂ bR iR
.Eii’é’ﬁ\;i’ﬁﬁs?]ftb%iﬂl’? RARE TR HE 3 g i AR A E LB E | 1
AT SRR B R AT Sk AR S i R
R ESFFE L BT
. FeAF A4 i EES At A»mz2 £ 81
TEEE N R RZ R E A £ 35 ICCT ~ 2 Wi R~ 11 %
Keesom, etal. (2010)% 8 i~ # B 7 AR A (A1 2 T RHEHK
g R R A MR BILR] -

;}_
2. FRARIFIRLPOTRILT ISR R LR KNG

i
|

Bl XA i B esn o it B R AR AR
B Jﬁz ;% F{HELE - ﬂﬂ%{ICCT o CCAP » BB a7 ~ & (£ i
AR A AN BRI R T Rk AT i ﬂﬁ
?2%%*’ﬁﬁﬁéﬁﬂﬁﬁaé%ﬁiﬁﬁﬁéﬁiégo?égﬁ
B

- BIBN P F kTR e FL o A A L g

2-33



ABATR Y AR T R AR s BRRF A TR Y
w B & (form filling) & & 4 ¥+ ;% & & (command language)> @ ¥t 7 34 & 4F
Bz H o RITHEY L HER R G (menu selection) & & FFié * §T D
SRRRTEAFUGEFAEE > wFAR - BLRL L ZRE
(GIS-based) 2. 5 * &g B °
3. AREEIP SR RASRERRE L REER

P E L RERICRR P 0 GRS ERF R e 0 LA
101 & 3% 4 g%lif(ﬁ\w j;Li't"ééa\l@ﬁ];ﬂw—\?ﬁﬁzﬁ“ﬁﬁ&ﬁéﬁﬁr’
BAE Y REE 3K e 8 A FE v o I T 122025 & 5
HrRriadpsafeEmp ke

b

EHPELS £ 42 @~ ¢ K
B A#H D > AR A ARE- B AT EARIP T RARRRERD
R iR o A 2 R R R B A (roadmap) 0 " RLS 1R B R
AR A2 E PIEEANFN2Z 2T 1 E o SEA L ER FrRARAIE L
G FRPFLERE TR R ER AR K PARERES N o
4, FRFGHNFMRTRELE I A 2B v R GER TR
i R R E R ,é‘:} j\;ﬁ}% T AT R s (T 5 A

Rl 2 2 i@ o S RAERIT § AR N R hE L AR S B
B R A4 B > AT ERAOFE S w R p e

FERE B INP G e T AR E T R et o Lok fur fgiE
R ERGE LI LRAEL A

P Lz s

5. hpRE#ERE AR S EFRRGET L LRI

B AR EINT E GRS P it ﬁaﬁﬂﬁﬁé$$’&
BATERAR AL B R RS A AL S A HERFL R EAE

=

ﬁ{ﬁ%&ﬂi%&’ft&@rﬁ%ﬁgﬁ,gﬁggﬁﬁ%u;m;
R PR T R E R |

A1 12 4

= % Yoo < N
Ik BARR A e F

F_

{

2-34



=3 BUERR TR 1B R R IBIEET BT RE
28

3.1 BISRRR 2 1B R#fLZ TREEARE i

BOHEA BIEE A PR 2B 3 A S BAE SR F
fﬁjﬁﬁgmk%’%mﬁiﬂﬁ%ﬁ%ﬁ’%“%%ﬁ’lﬁﬁﬁﬁ
WAk g IR AT b B R A ST E G T

T
R VE SN St SN N -GV k.f@é?%ﬁ‘iiéis‘ﬁﬂi%l,l‘i S0 B-HIE
ARFE2Z &G

ﬁ*ﬁﬁ%ﬁﬁﬁg‘@ﬁiﬁﬁiﬁﬁfﬁ’Fifﬁ%“ﬁﬁé
A2 ARSF L RAICKPET A ARERINEY 74

EPHREFIRRE TR EFEFE L RTR ",fiff“@lﬁﬁ%ﬁﬁ
A et = F 1 AR > (R R E IO &R RBEL R E e
2iFd S k2 ARG KT CRBPE UE AR FESERES AR
AR GRS R L BT

T 1R B R IN B BT R R (T A
“i%;iaéﬁﬁﬁuﬂéﬁﬁi£%§$%ﬁTWL~¢%FWN

EEF:
HIFEFIOTE R F WP ARR 2 R B g ﬁﬁﬂt‘
T EFAE R H L B RENGFTER -
mlﬁﬁm%ﬁﬁﬂmsﬁﬂﬁﬁ # 35 ICCT ~ # R ihin > 11 2
Keesom, et al. (2010)% H =% % B 7 /&3
Rop R 3 F W2 BR - ?€JEP21%%F%’¢ﬁ%§i
BiagY R 4

£

3-1



l. & AS-I-T & 4 & 5 KR E Kk
ICCT :I-%-L@?J IR R vk % L (Avoid)~ ## % (Shift)~ < L (Improve)
#h 45 (Transform)4 B 4.5 & 7R 3+ > T A 40 3.1-1 557 -

1 TRANSFORM I

|

-

Reduce or avoid the Shift to or maintain Improve the energy : Transform vehicle fleets :
need to travel share of more efficiency of I and fuel systemsto 1
environmentally transportation I Zero emission I

friendly modes modes and networks 1 technologies :

SYSTEM TRIP VEHICLE
EFFICIENCY EFFICIENCY EFFICIENCY

FH &R ICCT(2012)

3.1-1 Avoid-Shift-Improve-Transform (A-S-I-T) ZE{&[E]

3.1-2 #57

on-road vehicle efficlency Improvements®

Marine and avlatlon sector Improvements [ ] ]

Low-carbon fuels L ®
Land-use planning L] [

Travel demand management [ ] ]

Sustalnable transportatlon Infrastructure L] L ]

Loglstlics Improvements L

Flscal measures L [ ] [

FHL %R 1 ICCT(2012)

3.1-2 ICCT Z B2 SRR& 48R
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2. RPp R AR 27 FERGIEH

BEF OMIRLFERRGT G2 REIF 0P B o bl
Keesom, et al. (2010) 5% & B](B] 3.1-3)¢ - =8 Fl £ & K] » &t
FHRA LA PE BT RS T R R L Rk Y B
TR REE o R BEATE A > T CCS' &R AR

e AR YR

0 ﬂ\
< =10 = =
g ® Energy
= efficignCya——»|
g _30 ® Biofuéls | ® Configuration

blending changes
S ® Reduced ® Increased
= demand biofuels *f-. e = \
§ -50 ® Crude blending o
B selection ® Further commercial? \
-é ® [ CFS demand
¢ 70 reduction
x ® CCS pilot/ ® CCS widespread
demand ® Transition away from
~90 petroleum-based economy
2000 2010 2020 2030 2040 2050

Figure 8 Match solution to required reduction

Source: Keesom, et al. (2012), Strategic Options for Reducing Greenhouse Gas Emissions.

3.1-3 Keesom, et al. (2012) 2 BIEXA R BUR BHMEREE

' CCS: carbon capture and storage b & S e
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3. = ¥ roadmap model - & & £ = 3%
BRERFeH A EARIE LA kil E R rmelpt

P R e [ A
EEEHGER -

FPpiTie B % o WP ER o Bl 3.1-4 977 o

Tremendous policy progress to date, but much more is possible and necessary.

REFERENCE

16 Assumes no policies adopted post
2000. Intended only to be used for
" quantification of Adopted Palicies.

ADOPTED POLICIES

Includes existing, enforceable and
finali gulations but assumes
no further changes.

2030 GHG 2030 Qil
Reduction Reduction
(GtCO,e) (Mboe/day)

® O

Annual WTW GHG Emissions (Gt COze)

POLICY POTENTIAL o @
Includes technically feasible
policies and plausible regulatory @ °
timelines, without any Total
consideration of political will Reduction: @ @
0
2000 2005 2010 2015 2020 2025 2030

FHL %R 1 ICCT(2012)
B 3.1-4 ICCT Z B &R B FERHEMER R E
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1990 0.007 - - 0.021
1991 0.007 3.90% - - 0.022 7.00% -0.60%
1992 0.007 1.70% - - 0.028 22.80% 0.001 20.90%
1993 0.007 2.00% - - 0.039 43.10% 0.001 3.20%
1994 0.006 -11.90% - - 0.048 21.50% 0.001 5.20%
1995 0.007 8.10% - - 0.064 33.10% 0.001 -7.50%
1996 0.008 12.00% 0.045 0.080 25.60% 0.001 2.60%
1997 0.009 13.80% 0.041 -9.30% 0.080 0.20% 0.001 14.60%
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Unobserved component models Yes No! No'
Budget allocation Yes Yes Yes
Analytic hierarchy process Yes Yes No?2
Conjoint analysis Yes Yes No2
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2 At least with the multi-criteria methods requiring weights as importance coefficients.
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7% 4.2-1 Nganou (2005),Z {1858 4 B2 1558 1%

Urban Households Rural Households All Households
& e & e & e
Agriculture 0.376* 0.198* -1.00% 0.480° 0.267* 0.271°
(0.033 (0.015) (0.000) (0.016) (0.026) (0.012)
Food & Bev. & Tobacco 0.313% 0.364* -0.212° 0.490° 0.206° 0.444°
(0.043) (0.019) (0.030) (0.016) (0.031) (0.013)
Textiles 0.05% 0.497* -1.00% 0.539° -0.074° 0.325°
(0.066) (0.03) (0.000) (0.023) (0.034) (0.013)
Utilities -0.160° 0.871* -0.198? 0.500° -0.279* 1.066%
(0.065) (0.032) (0.049) (0.029) (0.054) (0.025)
Private Services -0.608" 1.836" -0.508° 1.688* -0.736° 1.282°
(0.197) (0.091) (0.120) (0.051) (0.101) (0.040)
Government Services -0.288° 0.930* 0.559° 0.428° -0.485° 0.787°
(0.106) (0.048) (0.079) (0.035) (0.07) (0.027)
Transport -0.977° 3.21° -1.00* 0.852° -1.00* 2.092°
(0.254) (0.118) (0.000) (0.063) (0.00) (0.052)
Other Manufacturing -0.004 0.687° -0.654 1.534° -0.165% 0.807°
(0.074) (0.034) (0.079) (0.042) (0.062) (0.028)
Financial Services -1.00% 2.867° 0.069 2.537° -1.00° 1.998°
(0.00) (0.069) (0.235) (0.085) (0.00) (0.033)
Frisch Parameter -2.188* -1.634° -2.415°
(0.224) (0.092) (0.132)

Source: Author’s Calculations.

Note. a = significant at 1 percent level. b= significant at 5 percent level: standard errors are in the parenthesis: &
represents own-price elasticity: # is the income elasticity.
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2002 12169.6 1554 280.4 423.6 |13029.03 | 1948.3 2789.6
2003 12308.2 147.8 234.1 341.2 13031.36 | 1921.5 3429.8
2004 12770.0 156.4 239.7 376.4 | 1354252 | 2193.4 2771.5
2005 13139.2 157.6 219.9 394.5 13911.22 | 2271.7 2720.3
2006 13152.7 164.3 191.7 371.3 13879.95 | 2364.9 2682.6
2007 12738.9 2274 144 .9 3347 1344591 | 2336.5 2401.1
2008 12112.7 292.0 96.2 271.2 12771.99 | 2062.4 2068.2
2009 12260.5 285.5 84.8 275.4 12906.16 | 1949.0 1830.9
2010 12643.9 2959 85.7 301.2 13326.74 | 2199.1 1978.2
2011 12839.4 308.1 95.6 280.9 1352399 | 2193.5 1809.5
2012 12683.8 311.5 96.1 171.3 13262.7 | 2305.6 1313.3
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ffiz= 6-3 HEERIE- Bl CO, I E (T AM)

# R

EH

o azy| % | BB BpaziEpkE L A | ARke
1990 18,546 220 280 690 19,736 1,701 4,943
1991 19,761 235 300 687 20,983 1,926 4,677
1992 22,692 256 368 832 24,149 2,376 6,425
1993 24,513 263 527 916 26,220 2,749 6,127
1994 25,865 255 640 893 27,654 3,374 6,738
1995 26,934 257 852 893 28,936 3,879 7,694
1996 27,613 264 1,071 982 29,929 4,145 7,473
1997 28,289 315 1,073 1,042 30,718 4,289 8,889
1998 29,568 344 1,023 1,124 32,059 4,558 9,833
1999 30,369 370 1,049 1,217 33,004 5,035 12,784
2000 30,954 393 902 1,226 33,475 5,094 11,615
2001 30,940 388 826 1,360 33,514 4,982 8,372
2002 32,457 403 755 1,211 34,826 5,249 8,112
2003 32,788 395 630 982 34,795 5,177 9,978
2004 34,034 417 645 1,083 36,179 5,909 8,056
2005 35,021 388 592 1,135 37,136 6,120 7,906
2006 35,092 405 516 1,069 37,082 6,371 7,798
2007 33,978 556 390 961 35,886 6,295 6,977
2008 32,302 703 259 778 34,043 5,556 6,009
2009 32,682 676 228 791 34,377 5,251 5,314
2010 33,737 699 231 866 35,532 5,925 5,744
2011 34,267 729 257 806 36,060 5,910 5,258
2012 33,850 737 259 487 35,333 6,212 3,813

i 6-12




ffiz= 6-4 HEE FIE-CO, HEURE

sr | Y lawiga| ma |mooe ez | wps |00

(7 ~ &) (&% CO2e/ (X F/2) (2 /2 |(2F/22)| (2522 (2 F/22) # (LPG)

B) (25 /a4
1990 | 0445 | 2263 | 273 | 2395 | 2176 | 2981 | 1585
1991 | 0482 | 2263 | 273 | 2395 | 2176 | 2981 | 1753
1992 | 0491 | 2263 | 273 | 2395 | 2176 | 2981 | 1753
1993 | 0501 | 2263 | 273 | 2395 | 2176 | 2981 | 1753
1994 | 0501 | 2263 | 273 | 2395 | 2176 | 2981 | 1753
1995 | 051 | 2263 | 273 | 2395 | 2176 | 2981 | 1753
1996 | 0519 | 2263 | 273 | 2395 | 2176 | 2981 | 1753
1997 | 0547 | 2263 | 273 | 23905 | 2176 | 2981 | 1753
1998 | 0575 | 2263 | 273 | 2395 | 2176 | 2981 | 1753
1999 | 0575 | 2263 | 2606 | 2395 | 2176 | 3111 | 1753
2000 | 0593 | 2263 | 2606 | 2395 | 2176 | 3111 | 1.753
2001 | 0603 | 2263 | 2606 | 2395 | 2176 | 3111 | 1.753
2002 | 0603 | 2263 | 2606 | 2395 | 2176 | 3111 | 1.753
2003 | 0621 | 2263 | 2606 | 2395 | 2176 | 3.111 | 1753
2004 | 0621 | 2263 | 2606 | 2395 | 2176 | 3111 | 1.753
2005 | 0559 | 2263 | 2606 | 2395 | 2176 | 3.111 | 1.753
2006 | 0564 | 2263 | 2606 | 2395 | 2176 | 3.111 | 1.753
2007 | 0559 | 2263 | 2606 | 2395 | 2176 | 3111 | 1.753
2008 | 0557 | 2263 | 2606 | 2395 | 2176 | 3111 | 1.753
2009 | 0543 | 2263 | 2606 | 2395 | 2176 | 3111 | 1.753
2010 | 0535 | 2263 | 2606 | 2395 | 2176 | 3111 | 1.753
2011 | 053 | 2263 | 2606 | 2395 | 2176 | 3111 | 1.753
2012 | 0532 | 2263 | 2606 | 2395 | 2176 | 3111 | 1.753
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BfiZ= 6-5 HEEFIE-N.O BFRE

Py S R T I E et T
(& = )| (2 (2>7/2 & 2y o8 s g ;ﬁ{LPG)

=) (&7/a2)
1990 | 0.00026 | 0.00014 | 0.00002 | 0.00008 | 0.00001
1991 | 0.00026 | 0.00014 | 0.00002 | 0.00008 | 0.00001
1992 | 0.00026 | 0.00014 | 0.00002 | 0.00008 | 0.00001
1993 | 0.00026 | 0.00014 | 0.00002 | 0.00008 | 0.00001
1994 | 0.00026 | 0.00014 | 0.00002 | 0.00008 | 0.00001
1995 | 0.00026 | 0.00014 | 0.00002 | 0.00008 | 0.00001
1996 | 0.00026 | 0.00014 | 0.00002 | 0.00008 | 0.00001
1997 | 0.00026 | 0.00014 | 0.00002 | 0.00008 | 0.00001
1998 | 0.00026 | 0.00014 | 0.00002 | 0.00008 | 0.00001
1999 | 0.00026 | 0.00014 | 0.00002 | 0.00008 | 0.00001
2000 | 0.00026 |0.00014 | 0.00002 | 0.00008 | 0.00001
2001 | 0.00026 |0.00014 | 0.00002 | 0.00008 | 0.00001
2002 | 0.00026 |0.00014 | 0.00002 | 0.00008 | 0.00001
2003 | 0.00026 |0.00014 | 0.00002 | 0.00008 | 0.00001
2004 | 0.00026 |0.00014 | 0.00002 | 0.00008 | 0.00001
2005 | 0.00026 |0.00014 | 0.00002 | 0.00008 | 0.00001
2006 | 0.00026 |0.00014 | 0.00002 | 0.00008 | 0.00001
2007 | 0.00026 |0.00014 | 0.00002 | 0.00008 | 0.00001
2008 | 0.00026 |0.00014 | 0.00002 | 0.00008 | 0.00001
2009 | 0.00026 |0.00014 | 0.00002 | 0.00008 | 0.00001
2010 | 0.00026 |0.00014 | 0.00002 | 0.00008 | 0.00001
2011 | 0.0001 |0.00014 | 0.00007 | 0.00008 | 0.00001
2012 | 0.0001 |0.00014 | 0.00007 | 0.00008 | 0.00001
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BfdZ= 6-6 HEE #IE-CH, BEMUREL

. it E

ER (BRI R [ Ep B | v
(F ~&) [(27/2a)|(27/2) (2 7/ (2 7/22) * {LPG)
(&7/22)
1990 | 0.00082 | 0.00014 | 0.00010 | 0.00027 | 0.00156
1991 | 0.00082 | 0.00014 | 0.00010 | 0.00027 | 0.00172
1992 | 0.00082 | 0.00014 | 0.00010 | 0.00027 | 0.00172
1993 | 0.00082 | 0.00014 | 0.00010 | 0.00027 | 0.00172
1994 | 0.00082 | 0.00014 | 0.00010 | 0.00027 | 0.00172
1995 | 0.00082 | 0.00014 | 0.00010 | 0.00027 | 0.00172
1996 | 0.00082 | 0.00014 | 0.00010 | 0.00027 | 0.00172
1997 | 0.00082 | 0.00014 | 0.00010 | 0.00027 | 0.00172
1998 | 0.00082 | 0.00014 | 0.00010 | 0.00027 | 0.00172
1999 | 0.00082 | 0.00014 | 0.00010 | 0.00028 | 0.00172
2000 | 0.00082 | 0.00014 | 0.00010 | 0.00028 | 0.00172
2001 | 0.00082 | 0.00014 | 0.00010 | 0.00028 | 0.00172
2002 | 0.00082 | 0.00014 | 0.00010 | 0.00028 | 0.00172
2003 | 0.00082 | 0.00014 | 0.00010 | 0.00028 | 0.00172
2004 | 0.00082 | 0.00014 | 0.00010 | 0.00028 | 0.00172
2005 | 0.00082 | 0.00014 | 0.00010 | 0.00028 | 0.00172
2006 | 0.00082 | 0.00014 | 0.00010 | 0.00028 | 0.00172
2007 | 0.00082 | 0.00014 | 0.00010 | 0.00028 | 0.00172
2008 | 0.00082 | 0.00014 | 0.00010 | 0.00028 | 0.00172
2009 | 0.00082 | 0.00014 | 0.00010 | 0.00028 | 0.00172
2010 | 0.00082 | 0.00014 | 0.00010 | 0.00028 | 0.00172
2011 | 0.00108 | 0.00014 | 0.00017 | 0.00028 | 0.00172
2012 | 0.00108 | 0.00014 | 0.00017 | 0.00028 | 0.00172
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fize 6-7 HIEHE-HEE
PR g |ema| wa |mzws | owea 705D
(5 ~#) # (LPG))
1990 |0.245971| 0.8667 | 0.9778 0.8889 1.0222 0.6667
1991 |0.251478 | 0.8667 | 0.9778 | 0.8889 1.0222 0.7372
1992 |0.243461 | 0.8667 | 0.9778 | 0.8889 1.0222 0.7372
1993 | 0.240005 | 0.8667 | 0.9778 | 0.8889 1.0222 0.7372
1994 | 0.236315| 0.8667 | 0.9778 | 0.8889 1.0222 0.7372
1995 0.23594 | 0.8667 | 09778 | 0.8889 1.0222 0.7372
1996 |0.234479 | 0.8667 | 0.9778 | 0.8889 1.0222 0.7372
1997 10.235352| 0.8667 | 0.9778 0.8889 1.0222 0.7372
1998 |0.235701| 0.8667 | 0.9778 0.8889 1.0222 0.7372
1999 0.24024 | 0.8667 | 0.9333 0.8889 1.0667 0.7372
2000 |0.241535| 0.8667 | 0.9333 0.8889 1.0667 0.7372
2001 |0.238515| 0.8667 | 0.9333 0.8889 1.0667 0.7372
2002 |0.239424 | 0.8667 | 0.9333 0.8889 1.0667 0.7372
2003 | 0.236777| 0.8667 | 0.9333 | 0.8889 1.0667 0.7372
2004 |0.236368 | 0.8667 | 0.9333 | 0.8889 1.0667 0.7372
2005 10.236323 | 0.8667 | 0.9333 | 0.8889 1.0667 0.7372
2006 |0.236977 | 0.8667 | 0.9333 | 0.8889 1.0667 0.7372
2007 10.234788 | 0.8667 | 0.9333 | 0.8889 1.0667 0.7372
2008 10.236069 | 0.8667 | 0.9333 | 0.8889 1.0667 0.7372
2009 |0.233988 | 0.8667 | 0.9333 0.8889 1.0667 0.7372
2010 |0.231751| 0.8667 | 0.9333 0.8889 1.0667 0.7372
2011 |0.231423| 0.8667 | 0.9333 0.8889 1.0667 0.7372
2012 | 0.229235| 0.8667 | 0.9333 0.8889 1.0667 0.7372

i 6-16




A~ RINERRETERER

PR ofit Bne > p R as i AERI R R AT
a

/

7 ¥E 10T

. HNEpNFIER 28K
dOERHEE S AR AR R L A R P 98 99 ER RS B
FETEAES R AT EART FRN 0 KA ERBEFESF S
TR F
2. BATEZNER AR RRY S o TR e
A G & RATH o Gt TATEANE R LSS R R S A
e EF R BT &iﬁ%ﬁ%?ml’ifﬁ@’ﬁ?
AN E ) A(ITS) R & G R WAL 1 0 E R R
B AF TR He LA FBRFITS & RascEFF1 L o
S ITS & 78 R0k 9rit A2 20 &0 R E o
3.0 EEREL D S R T AR e
() {ATI2ERFH> R2HpEPNF 102 EFR 2B A %30
PP E AR TR R 0 F O REE (AT
(2) FARPWHIRP P D T8 FRF A LHE ) B v
TEEFRFEAFIRGIERLR o LRFZER NG Y
BPAFr SRy d 2 R AR AT SRR RER B
HOARERTFEFE I BREFTHREAF FRELRP 2
o RN PERT LI g e R

27 -3
/.,;C_B_ FI‘ a

\\ -

fok-
St

HaELREFT PR E

TP E RPN e AT

fe&acim k>t 102 &# 6 Ko w2 101 & ik -T fg—fz\ BT

SHcE G2 [ FT AERE NG AR L {ATHELT 4R
T AT RArpi il FHEL S E COz#‘f*‘{fm‘.-’;%E e

FP TR (oA 625 635 64~ 6-5 66~ 6-7) o

i 6-17






e T

Bd ERET 2 ERLAE  OREHA






S —-u- E=d
ﬁ@ EL e v CRnREAHEE
%‘l?{q Léﬁ?%,&.ms\f Z g5 EL-Q fﬁ"ﬁ@—"" 'ﬁ)tg\ 5 % ¢ 'J‘?i
ﬁ%ﬁ Lﬁw Wﬁ,ué#&&%W%? 3@%}&\&?ﬁ%ﬁ
(CRCA N L B & ﬁ%ﬁ cRIREEARER ~ 2R R R Y 2R R
E P o

BAEA T S ERAT R YN (DE 2 L E R SUHR
dEREHRS T RBTARGET o~ (2t MR [ F A4
ﬁﬁﬁﬁﬁmmmﬁ:”Qﬁﬁim%?&3@ﬁ}ﬁ&§ﬁ%§%??

H R RN AR B DA h R Y 2R R M

—  #BuhTE - THREER(ERERIE 4R BRAZET

AERABSHET FEERET T ERRETOR RIREL S
55 1L P AL MBI R Ae i ¥ I I o PR T 1S 2 ek T o Aot Bl 7-1 82 72 4%
o 1B Ak L ATERNA ¢ §
I EHE AR DRIk ST FEH » R A 2 Emy -
L HE %ﬁiﬁﬁ1%@%%3£§’*@%”%%ﬁﬁ%w%i%°
3. Fih G Bt ERERE S L EF o e r L 53 FE o

Greentransport

=

b ot

)

(“Z?/i? 3G2 -

il (3,762 ) "%'“.’_r B MBI RAERAD --veee

= R | b il 7 DR ms 2

- i EE R AEE T
» R AR AT AR Y

- % © HEERNER
— EEEHEISLURRERIES R AR  {ERESREMTSNERANEN &FH - S 5iEER FERZFEE - B
w SEFEERZISFIMAA D - BN EERER SlBEh L B E A A E R AEEN 7 X FiES - B8 T AR
if ~ EC0EdR - EENEE ~ 1T ~ BITEREELADSERER S - (BEEEH - RRIEGREHRERIR
— EREZRHRT - (ERAERREREEE TR HEREERERSNEABEER ZIEEHRG - 510 : 47 -~ B

w o~ L - BEE - ONE - SHEEETEERE -
ffif 7-1




#% E5E B

GREEN TRANSPORT

ERME W
&Eb‘nb‘.ﬁ

= ERE DB KRS

= BRI Al TR
= ERESELDEEY

- RS 80T EE

= R A

= RRCOZREEST

= SEERTEACE

= mER

R

* 20130507
* 2013.05-07
* 2013.05-07

« 2013.06-07

- 2013-05-07

RSN A S
U-BilkeW 8128 ¥ RE-LHFREES
g RER EEAEDES

£ dvouBike 8150 FLHMER
PRELUSTESERIECRIMME

- PEHES I EH T
£ @REEES 2T AAD - B HWE SRE
TR S R R ARER AR 2 A RS
S T A B EEE - ST - EEhTEE - 1T -
BOHESEEELNAHRENEMST - BERFR

wE

- BREMEGRENEISFE2MET. .
#1B¥ Community BRSNS
AU EDs @
iR os| gl g1 +eore
BRPIIWEE Hot Links R

HZACHMEHNERCENSIE  BEETE  aEEE . SERMER S 93-5598
i - BERSEEATERS | REN BN LT SAME - B mIRE. MASIET

BEY - BTSSR Ml B HAEE R IS AN S E SE  (hE RS RS, Gl AE)

T S R e i B
RiLEFBUBA RS LMY - #1718 TAREHEEMAARAEMERS FE - LHEE
L AP I - MEEEFEESERRNTF 5 - 05 RS R R T AR R

WEAEIRZ A HIET

EE 145 | B

494 PIEIE ~

o IR B
W Tx%aT
l!ﬁi‘hg FBOEDS EHE

nmETE — ot e S
R 5 F BET s
== MNZERE  BEENXATE | 8. Eh@Enm— fin Huang - B 5
(o) B

TEEE AT SMTASTH WHSA Copyright © 2010 Al Reserved.
3t S8 WERLIGES 2403 | BIF 0 (02)23496789 | [§H - (02)27176381 i

EENEE 660U - Firefox » FLASHE D Ll LE* ({ BRRESEET HRB1029763 W-

™
4
TR IPRN AT SEP (= Wl

B 7-2 102 FENRFEERHEESHAE

m1wunﬂ§&¢mﬁﬁsﬁ%ﬁﬂ%w%

Bk iiE A8 AL 2 i 45 R

BfdZ= 7-1 101 £ 102 FEFHguhsE

Bpe Aok

BEIREYRE

101 & &3 &

102 & &3 A

%4 TR P B AT A

4 oA A A WS R

FORFEAR TR | 2B R § R FAE EREXE
i g7 i 2 AR
b5 B b5 LA

N
S

E
N

=\ ee

=~ B
%

ok

Yok (Eﬂ 3

AN
N

=

R
=
/“_

A P

B =

Fepdl

I 7-2




KB L BB A E S B S TR
TRLECTREREAMIBEE o N F A BhoT
1. =

i g TR Horh
SR AP FR
A - o TR

PR R

ol A I & 4

4
B4 ERER H
¢ i

YR L LLLE Ap 1 7
Mt 3 B R e B A

Ik d B

PO pa

FHEEG 1 FALRAH > A u MR

am ;EF
m
7

.m“.v

2 3L
L

gl

Borsv i R A EH 2 FORP 0 ARV AL 204 AR BF o ik
&S By pbnd ko AP diepEs o p ke

%%ﬁﬁﬁﬁ:&ﬁp&é3ﬁéﬁﬁiﬁﬁﬁ ﬁié@i%*&&
FAES S ERIR U B L d Eint § 4.5 -

E %\“%\,ﬁ%gﬁﬁ‘é\

-

QLJT/I“ B :_Eq-\FIOl E- 3T ﬁa‘lfiﬁ\n )-8
ERAES 2 EA °
ﬁ%} A @ ﬁ%}
I%\f,ﬂ’/{ai]]\ 2 & /Z,\ f:rﬂ’/IF;LI%\f;ﬁ'—%‘LI%\ﬁg R%@éélf?&"ﬁ_}% S f? %EJI]L#J_

BATH A 101 R bR Lo RATRME 2 FRir ALK AER

PORIER SRS ATR AR A EAT R L 0 o PR kA e Bk

FATF M2 A4 L F B R -
HEwd E TR 2 ;Ué%@&%’fpﬁﬁxwugﬁﬁiw%gar

S‘_Hb

ARMER LR E > THREFD 2 G

J%ﬁ 101 # &kiﬁﬁ3§ﬁ+ﬁﬁ,¢@+§@\a\g
E A %]?rq-%iv °
S TR S8 EEEEE 0 B3 BARL | Gpt e
FHE I PEAFEEFD TV A4 BINL S #«‘Piv)glm s oat
TR s Fm R o 2 Ba R €k e
fff 7-3




105 &% T RipEbsd Ty RE 28 0FME Tl D RGAER S
L R2EREE

LT %% 7101 # R d EHRIREY S5 FHOFLHELTL
% o ik E lffﬁx—»?\—r?‘ °

= R REN R E A

RS ERET T FR L RRT AR L A ER RIS
EAPM E B B RN e S RN B R AR AT
B R A Rrbnid ¥ LR o

AERGT MRz EFERF LRI LD FE RV ERT EE
F- AT e R A A APM AR B mE e R T
PHEEFELHR T E LR ENNH I @Jm;@fr;{i\gxad\#&% 7 %
P 2L FY R T AR B

KR

) ﬁﬁ?zﬁﬁﬁég’ﬁéiﬁﬁi%gﬁ;
® i MY &%]—Viﬂ_\ﬂ‘;ﬁ;%*,
() H%ﬁwﬁf*ﬁigﬁﬁliﬁﬁ‘jﬂjﬁiﬁﬁo

i 7-4



Bt > AERRYR FHF = A A LAoT
1.6+§&3§ﬁ%$ﬁ%&§:
fed AH BT 2 R) R DT F F R R AR
BERR %7—,%&3;{ Rend F#%d L Ee T £43,373.2013
iE k%ﬁﬁji RS L L ABmAZ R o &
CEFE - FEE b EFRAFFTE oMM AL

~

i

%

g g ¥ o s =
N
=5

_\7

3
{:h

—
cN

TR B BRGNS S FEBET EERT o R R
FLFT Ao 59 THET T ERT R LHEPOTTFL S0 f
25 o EEPEE G A AT

() #F e
A. B e
B. - ok
(2) LAEHp
A AREpco R EPwLAL E- PIARAEER -

B.  RUENFMD TR, 2 FAE LR M LA R
3 A B gk o Bl ARG R s R AT
Moo B AR
> KR TE 2 Ap MR
>ooaREEdea d @ V3 N RS A R
> O R*EANRZE LA BR iRk 4 B RA TR R

40 MR AL
>R RIS el ST S R A
P SR AR
3) R
A, H— 21— %5000 7 - Bk - S
B. %= % - 3000 % ~ - A
C. %= 21211000 =~ ~ k-
D. fiu%:\zfi\ﬁg}?{;_‘gq‘
(4) FFAZZRP
A A F
> dEFEAAANR) BB RY Bie 2iEg 0 2 diF

i 7-5



B ) P RS 4750

P
AN

e

> gz assd
7 i 4 = http://greentransport.iot.gov.tw °
B. A F
> B a g EPRORT 6 it
> R FFHEER
Ford FE AL F
2 5= 24t

(5) FE
A EFE N

B. {=E

R L SR el FE F e IE

> A FFERR (F97E)
i

FHE IR B

Jgﬁ)‘i\:*%é} 259

%4 @’gig]ﬁ‘g 259%

ﬁﬁﬁgii@?ﬁﬁﬂ%ﬁ 209

KERFME 159

FyH2 LR 1594

> A FFERE

AE (F e mE) )

FHE2Z AL EE 509

FREER W 509

(6) w5

REFENF - - BER 52 p- BiER 5= b BiERNE &
fTw i, 3N iR, B30 e X BEPRF AL - TR AR
228 f‘f”#)ﬂ% BB T3 BT sp AL Ry o ¥ et v ] 7-4

bt 7-6



B 7-3 HS AR AR R IREE s

BiE 7-4 1FEEE SR

b 7-7



/?,;\f:’ »é, ¥ ftg% Ll % .
PGB T RN AR FREE bR
%‘??lvﬂéﬁ&ﬁﬁj’é&ffﬁ’°l’$mhpn—£&f*¢‘-ﬁ3 Efyo ¥d F4
Fé&*%‘%ﬁaig\—iijg\rf‘?J "éf"Ij: p@#/z“&?/\'&r’—r:
(1) ﬁ%@w

A #3

B. &%

C. v &xn

D. &%

2 =2 5&;@?9
LU S LA R L b R Lt S
/:23:3 %JE\‘ EF"}%%\—T’-},TE/\%:,;:{' hen BN
#orp LFIE2 4\}5 3.urEk B A gy o
3) R 5
AREE M ERNY ERE B EKT BW o L A LS EIE 4o

24 e

7R

A, £ - Lo~ gl X 2000 72 B -
B. & - 4~ #p X 1000 & & Kk -
C. 4k - & ~2Fi X 600 ~ % p k-
D. B 13 &~ k-

(4) Fizmp
A it
WP AT 2013 & 117 11 p (& 4p—)23:59 k> 18R p # 505 o
B. @ﬁ@ﬁ?#
62013 & 117 18 p (R 8- )38 ¢ k2t > 20 1]
g20ﬂiﬂ;ﬂjv FEEE R
C. ®BETF
11725 p (B4 -)dest e d @hpabdb I 0k TR TEBEE

v
|

(5) FEMHZ
Ao EF N ARl -k R YA EE o
B. FE %
> FERE
i 7-8



s 5 |
AR 25%
BEp 7 25%
%4 BHPL B 359%
T Em 2 ) R 15%

(6) Eh &
A EE S B 1,200 2 > HEE K EBE P EBE
& B w3ag 200~300 TRk o #rF (FEA 110 14 p oA AT
124 5 # i §3RFEFFE BT} TR R S B R A R R
Bl oL AL RARGETE d Nk aHE > thipd 5o
AE L IER 09:00 423 73 19:00 % B o A P ok & 2 E
WHLHE 1LY I8 p T EaE ek P BEEE A o

BiE 7-5 FFE(F Ak E Bt AR a1 s

s 7-9



B 7-6 FFE——EITRE D

B 7-7 FFE iR AR

i 7-10



B, BE.,

1 ¥8E &1 FREIREEOSE 1 B2 a+m AEED 158,

M

28 53T SEgRE A 2 LS Bis IS8 158

w

. BEE iR <EEIHD K.

w

= ARR StE 288,

s
S

. #TE SEW FXEIFRAEE AN, BEE avm BCE 154,

o

BEE ¥ WEasE A

o

BRE ST BARL 255,

P oA cher ARER, Sodmn o 3L

3.

$hs, TR,

E-&., =&,

EFE Hid HHORE <H. F¥E Bk REE) 254,

8. g8,

EER FiT ASEHRNEE BT BEFG TR E0S) 2548,

g==. =5,

SHE 2 SNEIRRORE AOE. E57 258 ~AE) 155
%

BiIEl 7-8 18R E A
CERUERTY: R < s 5

E KB é‘a{%‘ﬁﬁfﬁf L Sl g T %f—t"*’i%‘w?@”?
L O S A R R A =
TS SR AL TS RS ER ST éill%Qﬂﬁﬁ’
R0 250 F e § i pE o AR F T R 5,600 F kAT
Aefi— BRETSE I A R0 FERRAE R RSt £ o T g;“@%@ﬁﬁi“
SEE S RN S Y N REE C 2 3t SR A
ERMST LG RS ERDL W AL g ¢ RS

BH» L7
ﬁ‘/’éﬁ“ﬂ w0 i @ —’r(fiﬁﬁi'é!& LA ‘? 12 2 15:{’7#—3:3 ’ /’éﬁv}e@"/

i A Ao
() #F 2o

ﬁLIEﬁ?%ﬁ/’a\ﬁ,_%lj » PEMBIEEZARA X T IULILREA L

() %\
g fp‘JT& EAEEE U NCERET NS
WS ERAPMP G R AT

A RT &S f?i%] R 2R 3
> HiFd
> 4 RaE

i
o
&
>
=
-E
AeS
sl

p

BAr B B D A G4
‘%ﬁﬁ%Lﬂhﬁﬂ?Mg%%#mﬁ%J—’M
w4 B

#

= lraim = = leanaaeiTi



> BEHVR ImRIDA  RFLELE - ERFELY
BARHEIFAELLETHE

> ik LR R d (i Fiey 35 AR 2

FR) ST ARPIBEMARYIERALR L FEFE o

C. Per E£ R D ST AR € SR PR FH B S

FIEF R AT SRy

D. #fH4% FHMFRANLFPL- FLTRY T -

() MR

PP FEE P FEEENUT L RS BERAT
A BERE - L~ EFGEE 5000 &
B. % - 7 #3000 &
C. 7% - & 2#npqf X 2000 ~
D. &iF: 3 &~ 2548 £ 600 ~
E. @%@ oL @8- pFH(THEPKR)-BRUET
Torp 4 pvg- &0 40T B

N munn

gwﬁg_! 4
: g

BiiEl 7-9 2nEEE R

(4) PFARIRLP

)

A ik

TPA2T 2013 £ 12 7 02 p (& H—-)23:59 ko g F 2R F L pF
B. v

S AN 2013 & 127 06 P (BT )mfd ¥ Fix o
FES R 12013 & 120 B p(APT )BT HEE T M
Wig > a0 W ART 2 e
http://greentransport.iot.gov.tw

S Pt

Ao EF SN d A ppH gk R F R TTE -
i 7-12



B. R R
> FERE

At
FRE I P

409%

S ; 30%
* ~

e 20%
;};trv‘

109%
M GIED)

b 7-13



= ¥REREEE N E

102 & & sciR s & Eh e FHT R T OATR L RALT A LT
# HTML % 4& % (What You See Is What You Get * WYSIWYG) k { #7F
o & z‘:;‘g‘”ﬁ’ﬁ(f/ﬂ LBEREICL G b AR S F IRk M2 gk TIRA
L BATY L ASAgERI P FER- A # 0
(1) = 33K &
A ER L (BATH L) Wi (AEm)

RLEEAL

evaite Hpagene 472 2013-07-09 * Baiikigdr: 1

e NG
%

(@) G T (59 (#7) (@ean) Bem) LSEERAE +| s Q
o B3 o % ¢ B ¥
@ BIAE [ M 9" =R 1‘# 1 | &
o g ris e 2 @Ee-
o TEBEEE F2s g 0= ‘qﬂ_; @O:
@ THENE M3s Hans 0 OICK-
:i;ﬁ?zi res i 0= @@ -
FRENLES H § :
e #4% 88, |=2,E%[1
o
o EHE
o HFBEE
o Eimg
o FHE 5
o ElEsHE
[ —
e ﬁb
a ®Zi0 Es

B. mE (#73) =ik
0 e
=D

01 e ) = @®@-
A2g P 0 = ® @
B3 s 0 = @®@:
0 4% B8 0 = @@ -

IVEST INNES T

b 7-14



C. @rHHIET & S HBAAL P ¥ BE (7 ) 2
B (RERURTH) TR R L0 -
O B¥HA / HiE

5 e

RN

tBWE |RtEB -

2EEH e & O om0

Bite O Zmag CRRrss ¢ BUAB

nE e A=Y Bee &y #%E e
i ]a]nm]=]eligE] =& uniesaniea sizea -0 a:
‘EE& - 157 -| i - SHA TR SAHE Y
(= 19) “a@,ﬁ OknE DR EE

& I B myierarng
i & mE O BE

SEE : 2013-07-09 ' BT
O EFHR » HAAM

gfﬁéﬁ : ElE
2 g 1. $RREERSE (164) ED 2. £iEERH (41) @ 3. HlaRE (7) @ 4. FhiRpE (0)

@ Bl
° HiTAT 5 (e (@ uz)-(ER)-(BR) AT Q
o fHRmEL
r i HMAE BBEEL | U BkelSEBERT HAATRAS 2013-07-03  AAFE
@ FRE w WRME  BEih BATMSITE R o AR 2013-07-03  HAFE
@ BELAEE Oz HRE EEREREDHE BHAED 2013-07-03  HAFE
" O a HMHRE  EFEEE RS 2013-07-03  FAFIE
:féﬁi rs ST BT RIS SAIEES 2013-07-03  HAFIE @
o HpELE r s i:‘ﬁ?ﬁ?ﬂ] [MR JAMIESEH] Lk + TG thhn . et e 2y e 2013-06-03 #4FE @ @ @
@ {FisHE O 7 WM WEEE,BTEE TREETREE 2013-06-03  FAFE @ @
° HHilnE s HEHE  WEvouBike LRET 2013-06-03 FAFE 2
@ BalERER r o FMRE  mATER B REEEREE 2013-06-03  RATIE @
9 =K HAE EAEL P S 2013-06-03  AAFEH @
HALE SR TS ERENSRE 2013-0531  BEHE o @
Emal it mane EEoHE6RE SEEIEAR 2013-0531 BEHE o G
° BEEN O 13 HEBE  SithEEERL5e% DHARLER S 20130527  RARE @
@ HHTA o4 MR ILHEITE 16008 (URES 2013-05-27  RATE @
@ BT r s HAAE REMNSNE | HRESSITERN 2013-0527 BIEFE @
@ mitHhE O 16 HiMRE TEHER EARSTIEE 2013-05-27  HAFIH @
2y r v Bflesrn  (RakE BTE? WEazE 20130520 FARE ®

b 7-15



B. BRiE B AT L A A
O =WiHA » MAKE

{1 1. $MEHHE (164) B 2. £55970 (41) @ 3. MBLE (7)

(%
v
A
1
i,
N
&
2
(\x
=
»¥

I (et (@ ) -(ER)-(BA) AT EL

HAEEEE  BIEFLIL | U BikelSIRBERE A4S

2012-07-03

(r 2z AREE BEWE . BEMBTERR A L 2013-07-03

r s MhiE EFMELESE SRREl 2013-07-03
D.

C. 75T = iR A fF2 N 3

~

O =HHA » MASHE

g ED 1. $rfEiR4E (164) D 2. &755A (41) @ 3. HIRaE (7) @ 4. FEHE

B
2013-07-03  #adz (@)@
2013-07-03

Eiilialesd
bl

1 I-Qi .9 B

=

-

r 3 HRSthEE 2013.07.03

L e JEZAP > BREEY VR TRE L o i2¥ RE

r s TR

r 6 ESif] b ¢ R E S0 A e T TR PR 2013-06-03 RAHE @ @ @
rz iTE TRNHTRBE 2013-06-03 FARE @ @ @

HEFCR CEP R SpfEfep T3 s
() & Shik
A BE (BRFFR) (P FEE) & iR

.;ﬂ i3 E,,E £ ;5?, O BRER

Eects Managment Sys

BT E O mRHE

B

o FRB:HEM 3 :

o BiTAE : ik

o tHRRmEE ris 1R 0= @@ 0 -

o A EEN ro2s WROEE 1= @®o-
EW-r T

fidaon St

3P %




A, BRE (13:c) i SRiEpN T
O EiABE

mEEEnps [+ mere

RSN E =
0 2= BEOEE E
BEE 02 e
#2388, =, 881 B
B. Bz & 8E (mE/ATH) ¥ L AT
O IFREGE / B

1RE o BENRERE S

WRARE ¢ pEehE e

tBEE [ELE ~|

g © -l

Bt » C #wag ¢ gaRs

AE HiEl &0/ 5 BB R &y % @ e
HE : R 2 | S IR = = EARAANHE HE A B SHI N £ i@ 3 03 A=
i HEES -| 8 o ol B S
biid: sl by -

HEEEERALPGIFAEREH - TERERTOFHERRERE - AEAIELR » TEEs RE7sF A ERMERALPGE » IEiEHF
IHREAFEHEE M  IBRERA TR RESS  HEESSFEIALERNLIPCEAE LK T LPEESRE—ENEL + TLIEHE
BELEEHE  FIR [ERSREEE] - HEESS-00FFRITIZ Eir EAEITERD - BARTHEANE2 SRRz 2 Eov R B PGRYSIH
ZEELE -

{EEERUEHERS ~ (EEMRIEEHERN AR ETEREE BB EHEE - MER IR S - MMuEERFIRET
T BN E RSB EERETINE  MAELSEEEHEMEERTSR  FSETEMERM T AL * S HiEREEE - 5o
LPCEEMMINERER - i) 2IRTE FEHESR » IAMBILPGEE : BEFEFIRMEILPCER » EREFEMUFESAFHEMIT ' &
EOSFE L HEEN2 5T - BEIOGE OTESATIEENZT - i - EEOTEHES [ThE (LPC) BIBREREE] - ATESE : LPGH
HEPYHTEREEZ SE T  BHHOE | AREBELAH T HEINERRIOE  EEmerItE2 SE TS - MENSE ( SRS iR ENEE -

(=% 15R) |l é. EE OmimzEaRiaE
EhiE ™ & BkisieRasmnes
AR = mA O BH

BE /By

ML E LRI R IR

FHTEZ GRS AEF A (DEHTIRFLARD  BFQEHA

Blforit % g GRlIMiE 7 4 5 s %) A ko T4 fhipl it 2

-~

L A

pul
w3

Ve

1
-

l. FXRFRP
T OWASP %t 2010 # #13 d e Web £ 2 0BF o T A E > AF
SR E B RRER P L o

b 7-17



(1) 2 »

Injection (i » 32# ) & - fi+ X ukiF > o0 % 2R F £ Fr st
KRR A NGB Am AT Jﬁﬁ?] rF BB TRE (8
FRETHALE RENF ) MENELRT T AT EL O B

(4w R SQL 45 4 B & E R e Script £48 ) > T ¥ il hstp R FER
m:}ﬁ £om g kg 2 B ot #g s ¥ 2 SQL Injection~ Command Injection
5 & H ¢ 0w SQL Injection B & A% B E AT M H BT fg B Bl
*’?I:‘Cﬁ'*ﬂ‘ ¥ SQL 07 g R M R TR EHZR ESHF N n L 3 £ TR
R 3 BUE ks £ ahe a o R s A e

(2) ¥ iezbyr A s

§5 4 =k %r & 37 # (Cross Site Scripting » XSS ) en %122 SQL Injection
Aok o A F] G AR L AR R j‘%} renS ) F (BEREFHT %J

& & e Script £#5 ) #rid & o
7 i » XSS & SQL InJectlon B 7 e A SQL Injectlon g ?

FLE ﬁil‘é#,ﬁ:f»u@iz:i"#miyuro 'EXSSIQ:§1.§K3£ /I@Z
ki@ F& 2 banpgd (¥ R F g Cookies Tt #hid o o

AR T ERARS AR gE eI BE BT o
Al ¥ ek IR F AT o @ i T AR B 7 F A
IR E o
() FHERRE LK

# W &g & ¢ 1Kk ( Broken Authentication and Session
Management ) £ 4p 5k p 7 B3 chd & S vE 87 18 M (Session ) F I
FIEF & 2k o

AF - PR L ORFIALRT FE A A AL R R B ]
FMEELE R Y T ELE 4p M T 3 0 Cookies i | @ ¥ '?:qu, Pard b o
REF > i 3Pt F ¥ iy Cookies %
ﬂw%?ﬁﬁbﬁo%&_dmﬁ#’Qmmsj%ﬁ%’af$¢ﬁ

A2\ 3 A XSS HiEF 0 — L *zf | F0:z sk > T ¥ A #LE Cookies

DRI = A

—F

b 7-18



PN R }@/‘.{E,z,%’*‘ﬁ °,§£7‘§Jﬁﬂfé’?;ﬁ‘—"$5’n T B Cookles’iﬁé‘é
3919 4odp B i A T A i’.%fugz@wdﬁgxﬁJE?Q AL
5 sy

/

@) % xenp

* % > ende it %3 (Insecure Direct Object References ) iFik » E_&
FIRAZTORGHT R A & LR KA AR F 4 hddeE (0
S S EReng 2 Blhoph R ) RGBS A R EELE Y K
FOOLT R S et LA degt AT i B b el e
PE AR FRBE

®) ﬁ%ﬁ‘"&p v R

W fae R kg » BBt h LR (Cross Site Request Forgery -

CSRF) iR A Esrc® (XSS) fe CSRF i # #_fuié * X fe
B or KRR R T B B o A A H R Y R R T RiE- B
v E 4% 4 (Logout) thE 2 425V 75 o % @& * i“v » 18 iF ﬁ}fﬁﬁﬁ? ¥ 3
EiE o FRFTIEET S > TEHATE- ﬁx.u LARHE 0 @ B R
#* —‘ﬁ{éﬂ’, » gt 7 5 CSRF 52 # o

Security Misconfiguration) i & & i o 3 ¢
L1 éﬁFp“%E’ Pldr & KR TREDFE > A THREFET - B
% B qg,rgc TR TN L@,g,,»},:tz—*"f‘mrl%%{—fr s P 2T
Hoo7RAH W AT OUdEE B N B TR
(7) *if % "4 URL 5B~
“T3) A i § L H URL 75 P~ (Failure to Restrict URL Access ) 4p £
-} g A SRR foishE AR o mrh AR S - A
FRRL L R F g DI oA BN TS ?Iﬁ—’_ﬁi;“ vhe g B
EREE o ANE AT E BB EAN T BIGERERE T DR
FRRERAE A LR UPEF FEPEET A2 55 bldo ]
P32 IP v Ay ¥ URELE R anR@ B dliny o
Ik R AU A REERE S R G R F L R R
SHEE LA 0 T L S LT 2R -
(8) Ak | £ATE
FF 7-19



A ae R £ #7% w (Unvalidated Redirects and Forwards ) & F
AFGER R o ek F AF ARG R & ﬂﬂf' | F E R e 5N
FrfarEr il e A DAE B TGt o

ek N A S REFRE TR FRELFFHEL T
WEFIERTE e SR oA R i Y F RSP E R hes
H3 8 & ;“ E £ s # Script #/5 -

(9) * & 2efde g3

e

% % et B 5T (Insecure Cryptographic Storage) i 3b i A ¥4
RO R AR N A R P et R R 2 o B R H LB
FAPM BT ALK o T otdE b s e AR B P

(10) # % 2 enil g b o
& > enid %‘] I #£ (Insufficient Transport Layer Protection )#;—, S EE )
B AR f’r_@ﬁ;*]ﬁﬁiﬁ'??}ifg AR F R BE A kR
¥ e HTTP i 4 2k @i o
d 30 HTTP 3 3t T30 84 % K4 (P45 ) o2 38 ki s gt
BT o &R X A [ERNT @ﬁijé’ﬁff - i & 8Le > 33¥ 4% Sniffer
( %g@) 7 8 KB iR Iﬁﬁ%l;:’“‘q‘i v o bt HTTP i 34 2k @i
?ﬂ’%&ﬁﬁéﬁummiﬁﬁﬁ’ﬁ§ﬁ%?ﬁ%%@w%ﬁ%%
T
2. FEHEMAR
OWASPZAP # - £ Java B 4 @ & chigsb i 2N FAL 2 3Hpa

£ (web application security assessment tool) > 12 B 3z 448 e N 0 @t

Bt ae D LE G AR R Proxy chst ic ~2.p Bt FRH e 3 REFE -4

k4 BLER S RdmkR(f bt )y 6.Fuzzer~ 7 A FE S FF E @ H "ﬁ

x4 enfc i if 7% ~8.Port # # ~9.Dynamic SSL certificates~10.API~11.Beanshell

BeE > Zi BRI (AWE L& 7 87 2 )k HHRiE o AL

FAAFR > RARBEERLTE A NRL o

OWASP |+ P& & J& 5 & * 4§ 7 1% ~ & 7 § % o 2

(https://www.owasp.org/index.php/OWASP Zed Attack Proxy Project J

OWASP ZAP F % : http://code.google.com/p/zaproxy/) e

i 7-20



TR Foo bldo A BT 2k B

page browser cache » J* FF I JE & &4 QP REZ2 P EA B T o

Paros Scanning Report

Report generated at Wed, 16 Qct 2013 17:24:15.

Summary of Alerts

Risk Level Number of Alerts

High
Medium
Low
Informational

Alert Detail

Medium (Warning)
Description
URL

URL

Solution

oo o

Secure page browser cache
Secure page can be cached in browser. Cache control is not set in HTTP header nor HTML header. Sensitive content can be recovered from browser storage

https://mobilead.nat_gou. ReecljsToolfjquery-17.2.min js
hitps://mobilead.nat gov.tw/MobileMessageForRdec/css/content css

hitps://mobilead.nat gou. css

https-//mobilead nat gov tw/MobileMessageForRdecsignin aspx
https-//mobilead.nat.gov.tw/MobileMessageForRdecsignin.aspx

The best way is to set HTTP header with: Pragma: No-cache’ and ‘Cache-control- No-cache’
Alternatively. this can be set in the HTML header by-
<META HTTP-EQUIV="Pragma’ CONTENT="no-cache™>

<META HTTP-EQUIV="Cache-Control CONTENT="no-cache’>
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4. 0T B FetR2 232 (Cutting emissions from deforestation)
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CO, Mitigation Targets set by the Governments
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CDM: Clean Development NAMAs: Nationally Appropriate
Mechanism Mitigation Actions
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2. Momentum for Change : Lighthouse Activities-

Ghana Bamboo Bikes Initiative
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energy/climate policy ;

* 4°C (4DS): expected ‘normal’ scenario, incorporating announced

policies ;
* 2°C (2DS): pathways to a clean energy system °
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7 7% "% i<black carbon ~ PM(Particulate Matters) ~ £ NO, % o

F# kR @ ICCT, side event slides, Nov. 16, 2013; UNEP, Cleanmg up Urban Bus Fleets, 2009.
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vent slides, Nov. 16, 2013
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7 4L &R : Polskie Koleje Panstwowe slides
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UN Climate Change Conference in Warsaw keeps governments on a track
towards 2015 climate agreement,

http://unfccc.int/files/press/news_room/press_releases and advisories/ap
plication/pdf/131123 pr closing copl9.pdf

Putting Transport into Climate Policy Agenda (Recommendations from
WCTRS to COP19),
http.://'www.urban.env.nagoya-u.ac.jp/sustain/hayashi/pdf/cop19leaflets20)

13.pdf

Ghana Bamboo Bikes Initiative,
http://unfccc.int/secretariat/momentum_for change/items/7842.php

Energy Technology Perspectives 2012, International Energy Agency

UNEP, Cleaning up Urban Bus Fleets, 2009,
http.://'www.unep.org/transport/pcfv/PDF/Retrofit.pdf
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‘C United Nations Nations Unies
Climate Change Secretariat Secrétariat sur les changements climatiques

For use of the media only

PRESS RELEASE

UN Climate Change Conference in Warsaw keeps covernments on a track towards 2015
climate agreement

(Warsaw, 23 November 2013) The UN Climate Change Conference in Warsaw ended on Saturday,
keeping governments on a track towards a universal climate agreement 1n 2015 and including significant
new decisions that will cut emissions from deforestation and on loss and damage.

“Warsaw has set a pathway for governments to work on a draft text of a new universal climate
agreement so it appears on the table at the next UN Climate change conference in Pern. This 15 an
essential step to reach a final agreement in Paris, in 2015, said Marcin Korolec, President of the COP19
conference.

In the context of 2015, countries decided to initiate or intensify domestic preparation for their intended

national contributions towards that agreement. which will come into force from 2020. Parties ready to
do this will submit clear and transparent plans well i advance of COP 21, in Pans, and by the first
quarter of 2015,

Countries also resolved to close the pre-2020 ambition gap by intensifying technical work and more
frequent engagement of Ministers.
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The conference also decided to establish an international mechanism to provide most vulnerable
populations with better protection against loss and damage caused by extreme weather events and slow
onset events such as rising sea levels. Detailed work on the so-called “Warsaw international mechanism

for loss and damage™ will begin next year.

“We have seen essential progress. But let us again be clear that we are witnessing ever more frequent,
extreme weather events, and the poor and vulnerable are already paying the price,” said Christiana
Figueres, Executive Secretary of the UN Framework Convention on Climate Change (UNFCCC).

“Now governments, and especially developed nations, must go back to do their homework so they can
put their plans on the table ahead of the Paris conference.” she said.

Maortin-Luther-King-Strasse 8 « 53175 Bonn + Germaony
Telephone +49 228 815 1000 - Fax +49 228 8151999

secretariat@unfoec.int » unfeeccint

©

Page 2

In addition. governments provided more clarity on mobilizing finance to support developing country
actions to curb emissions and adapt to climate change This mcludes requesting developed countries to
prepare biennial submissions on their updated strategies and approaches for scaling up finance between
2014 and 2020

The Warsaw meeting also resulted in concrete announcements of forthcoming contributions of public
climate finance to support developing nation action, including from Norway, the UK. EU, US, Republic
of Korea, Japan, Sweden, Germany and Finland.

Meanwlile, the Green Climate Fund Board 1s to commence 1ts imitial resource mobilization process as
soon as possible and developed countries were asked for ambitious, timely contributions by COP 20,
December, next year, to enable an effective operationalization.

Cutting emissions from deforestation

Today's agreements included a sigmficant set of decisions on ways to help developing countries reduce
greenhouse gas emissions from deforestation and the degradation of forests. which account for around
one fifth of all human-generated emissions. The Warsaw Framework for REDD+ 1s backed by pledges
of 280 mullion dollars financing from the US, Norway and the UK.

President Korolec said: “T am proud of this concrete accomplishment. We are all aware of the central
tole that forests play as carbon sinks. climate stabilizers and biodiversity havens. Through our
negotiations we have made a significant contribution to forest preservation and sustainable use which
will benefit the people who live in and around them and humanity and the planet as a whole. And T am
proud that this instrument was named the Warsaw Framework for REDD+ "
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Further progress in help for developing nations

In Warsaw_ a milestone was passed after 48 of the poorest countries of the world finalized a
comprehensive set of plans to deal with the inevitable impacts of climate change. With these plans, the
countries can better assess the immediate impacts of climate change and what they need in the way of
support to become more resilient. Developed countries, including Austnia, Belgium, Finland, France,
Germany, Norway, Sweden, Switzerland have also paid or pledged over 100 million dollars to add to the
Adaptation Fund, which has now started to fund national projects.

Governments completed work on the Climate Technology Centre and Network (CTCN) so that it can
immediately respond to requests from developing countries for advice and assistance on the transfer of
technology. The CTCN 1s open for business and 1s encouraging developing countries to set up focal
points to accelerate the transfer of technology.
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Climate action at all levels
COP19 has been a showcase for climate action by business, cities. regions and civil society.

The UNFCCC secretariat also celebrated its annual Momentum for Change lighthouse activity awards
for climate actions that demonstrate positive results through innovative finance, by women and the
urban poor. In addition, Momentum for Change launched a new imitiative focusing on contributions by
information and technology sector to curb enussions and increase adaption capacity.

“A groundswell of action 1s happening at all levels of society. All major players came to COP19 to show
not only what they have done but to think what more they can do. Next vear 1s also the time for them to
turn 1deas into further concrete action,” Ms. Figueres said.

2014 New York Summit/ next UNFCCC meeting

In Warsaw, UN Secretary General Ban Ki-moon reiterated his mvitation to all governments_ and leaders
from finance_ business, local government and civil society, to a climate summit in New York on 23
September 2014. This will be a solutions summit, complementimg the UNFCCC negotiations. “T ask all
who come to bring bold and new announcements and action. By early 2015, we need those promises to
add up to enough real action to keep us below the internationally agreed two degree temperature rise.”
he said.

The next UNFCCC meeting of the Ad Hoc Working Group on the Durban Platform 1s to take place in
Bonn from 10 to 14, March, 2014,

About the UNFCCC

With 195 Parties, the United Nations Framework Convention on Chimate Change (UNFCCC) has near universal
membership and is the parent treaty of the 1997 Kyoto Protocol. The EKyoto Protocol has been ratified by 192 of
the UNFCCC Parties. For the first commmtment period of the Kyoto Protocol, 37 States, consisting of highly
industrialized countrnies and counfries undergoing the process of transition to a market econonty, have legally
binding emission limitation and reduction commitments. In Doha in 2012, the Conference of the Parties serving as
the meeting of the Parties to the Kyoto Protocol adopted an amendment to the Kyofo Protocol, which establishes
the second commitment period under the Protocol. The ultimate objective of both treaties is to stabilize greenhouse
gas concentrations in the atmosphere at a level that will prevent dangerous human interference with the climate
system.

See also: unfeec int
Follow UNFCCC on Twitter: @UN_ClimateTalks
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ICCT Global Transportation Roadmap Model f§7}

ICCT' Global Transportation Roadmap Model i & | # i ez 5 4 %
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%

oy

Bt 2 3 R e Bl O-1 417 0 ZE AR
(1)2t:8 & 4p Bf ﬁis?] » (Non mode-specific inputs)

b TEE S ARG~ ) 9SS o R ¥ 4 TF 4 POLICY LEVERS #
2L AL B e chr iR AP M S Bk (R 9-2)0ICCT © B i
BEBER - g HE PR BN R A SRR A
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Fost P I AL € 5A(SOCIO-ECONOMIC)H-3] » ¢ 45 4 ¢ ~ GDP
"E R R R 0S8 (748 4 % # (transportation activity)d f (*if ] 9-4) 4t 7
Bt s I T3 | (Survival Input)dt 5 & 8% B (CHH 9-5)~ 47 & & &
ME R e B et d 2 (VKT % -

NON MODE-SPECIFIC INPUTS MODE-SPECIFIC INFUTS AND CALCULATIONS QUTPUTS

MODEL OUTPUTS

OUTPUT
VIEWER

POLICY LEVERS

3-WHEELERS INFUTS

SOCIO-ECONOMIC INDICATORS
AND MODE SHARES LHDT INPUTS
BASELINE TRANSPORTATION
ACTIVITY CUSTOM INPUT > MHDT INPUTS

SURVIVAL AND VKT AGE

DISTRIBUTION GLIZr BT

FUEL INPUTS

SYSTEM CONFIGURATIOM

fiiE 9-1 ICCT EtERAIZEHE

PASSENGER VEHICLE FUEL ECONOMY LOW SULFUR FUELS TRAVEL DEMAND MANAGEMENT

FREIGHT TRUCK FUEL ECONOMY ELECTRIC DRIVE VEHICLES AVIATION MBMs

RAIL, AVIATION, & MARINE EFFICIENCY GRID DECARBONIZATION LOAD FACTORS

LOW CARBON FUELS MODE SHIFT IN-USE FUEL EFFICIENCY

BiE 9-2 ETERBIEIRER

! ERp 8 5@ #ZE & € (The International Council on Clean Transportation , ICCT)
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NEW ICE VEHICLE EFFICIENCY - LDVs {includes gasoline, diesel, CNG, LPG, non-plug-in hybrids) Type: ICE Mode: LDV

Region Input Unit 2000 2005 2010 2015 2020 2025 2030 2035 2040 2045 2050

us. L/100km ar 95 8.3 7.2 6.1 4.8 48 48 4.8 4.8 48
Canada L/100km 93 88 76 6.6 6.3 6.3 63 63 63 63 63
Mexico L/100km L& 7 8.0 80 8.0 8.0 8.0 8.0 8.0 80 80
Brazil CO2/km 168.0 168.0 168.0 148.0 137.0 137.0 1370 1370 1370 1370 137.0
Latin America-31 L/100km 86 86 86 86 86 86 86 86 86 86 86
EU-27 L/100km 74 71 62 57 57 57 57 57 57 57 57
Russia L/100km 8.3 8.3 8.3 8.3 8.3 8.3 8.3 8.3 8.3 8.3 8.3
Non-EU Europe L/100km 7.9 7.9 7.9 7.9 7.9 7.9 7.9 7.9 7.9 7.9 7.9
China L/100km 9.1 8.1 w7 6.9 6.9 6.9 6.9 6.9 6.9 6.9 6.9
Japan L/100km 8.2 74 6.1 6.0 4.9 4.9 49 49 4.9 49 49
India L/100km 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5
South Korea L/100km 9.9 9.1 74 6.7 6.7 6.7 6.7 6.7 6.7 6.7 6.7
Australia L/100km 104 1046 1046 105 105 105 105 105 106 106 104
Asia-Pacific-40 L/100km 86 86 86 86 8.6 8.6 86 86 86 86 86
Middle East L/100km 85 85 85 85 85 85 85 85 85 85 85
Africa L/100km 101 101 101 101 101 101 101 101 101 101 101
Global MJ/km Global 3.16 3.06 2.76 2.55 2.4 2.29 2.3 2.33 2.35 2.38

Bl 9-3 EEEMAEIRRIR 3% E Hai A &Ll

PASSENGER ACTIVITY PROJECTIONS

PREDICTED TOTAL PASSENGER TRANSPORTATION ACTIVITY (billion passenger-km), EXCLUDING AVIATION AND MARINE

Region 2000 2005 2010 2015 2020 2025 2030 2035 2040 2045 2050
us 6.738 6,272 55611 6,232 6.947 7.641 8,348 9,052 9736 10,386 10,992
Canada 572 496 428 514 595 668 747 830 915 1,000 1,081
Mexico 448 476 473 588 707 823 960 1,122 1,312 1,632 1,782
Brazil 418 459 556 729 924 1,127 1,372 1,667 2,018 2428 2,897
Latin America-31 446 522 660 851 1,051 1,239 1,466 1,741 2,072 2,471 2,948
EU-27 5,108 4,832 4,403 4,925 5.427 5,896 6.411 6.974 7.578 8.218 8,883
Russia 451 638 750 1,029 1,340 1,656 2,008 2,372 2,722 3,028 3.262
Mon-EU Europe 250 333 393 547 716 881 1,071 1,283 1,510 1,746 1,979
China 965 1,429 2,503 4,830 7959 10511 13710 17525 21780 26097 29,904
Japan 1,408 1,298 11297 11257 1114”7 109" 10737 10477 10217 994 " 969
India 565 693 910 1,285 1,818 2,500 3,544 5,155 7640 11408 16,890
South Korea 380 473 531 673 778 833 893 954 1,014 1,069 1,115
Australia 317 268 243 307 357 384 414 448 436 526 568
Asia-Pacific-40 798 956 1142 1,569 2,078 2,602 3.296 4,221 5.456 7.097 9.265
Middls East 737 908 1,070 1,374 1,739 2,169 2,714 3,402 4,269 5,354 6,692
Africa 419 507 606 758 9N 1,040 1,187 1,355 1,548 1,770 2,027
= -
Bt 9-4 FigdENHE(LEE

SHARE OF VEHICLES RETIRING AT AGE X

Function Average R 0 1 2 3 4 5 [ 7 8 9 10
China LDV 12.9 - 0.0000 0.0001 0.0005 0.0017 0.0047 0.0102 0.0196 0.0337 0.0529 0.0765
China HDT 14.5 - 0.0000 0.0000 0.0002 0.0007 0.0019 0.0045 0.0091 0.0165 0.0275 0.0427
u.s. LDV 185 - - - - - 0.0051 0.0139 0.0217 0.0286 0.0346 0.0398
U.S. HOT 19.1 - - - 00045 00112 00166 00213 00255 00290 00321  0.0346
Brazil LDV 18.4 - 0.0001 0.0009 0.0024 0.0046 0.0075 0.0111 0.0153 0.0200 0.0251 0.0304
Brazil HOT 244 - - - - 0.0000 0.0002 0.0006 0.0013 0.0024 0.0040 0.0060
India LDV 15.0 - 00001 00013 00039 00080 00133 00199 00274 00355 00439 00520
India HDT 148 - 00002 00017 00046 00089 00146 00213 00290 00372 00455  0.0536
Canada LDV 14.3 - 0.0011 0.0049 0.0104 0.0169 0.0241 0.0316 0.0391 0.0461 0.0524 0.0576
Mexico LDV 148 - - 0.0020 0.0077 0.0147 0.0223 0.0301 0.0376 0.0446 0.0508 0.0558
Rail 238 - 00002 00010 00022 00036 00052 00070 00089 00110 00131 00152
Aviation 302 - - - - - - - - 0.0000 0.0000 0.0001
India MCs 12.0 - 0.0013 0.0064 0.0142 0.0238 0.0344 0.0454 0.0559 0.0652 0.0727 0.0777
MCs 8.4 - 00000 00002 00018 00089 00298 00758 01516 02330 02647 01738

BiE 9-5 EEEmAEHEfLEELH]

Q)FTF L 339?] ~ #7138 ¥ (Mode-specific inputs and calculations)

PUIR A B F P et B d @56 01 2 P F] 3 (emission factors)p
o @G ;:mﬁarwﬂ 9-6) e —dkm T ARIR AR RFILE TR
ER > WTW i %38 4 5 ﬁfé—a’?;(tank-to-wheel C TTW)Z w2 334 44
(well-to-tank » WTT)4p 4v o

WO (TTW),,‘#ﬁaifﬁ%’*}‘ﬁ'é__i)%%’ﬁiéﬂiié%é
(WTT),,, iR (w%ir%\z’li*””ff«)aﬁ &*’\#ﬂﬁ;’i‘ R R Wi
& (Fuel Manufacturer)#@ﬁ NIy ’)’H' I W :}fg R hF 2 TR

# 13 *z(Fuel Distribution)** # ifﬁ/vb ﬁ ﬁ_“ 4 2 5k «ﬂ Lo B N4eT
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WTW Emissions = TTW Emissions + WTT Emissions
He
TTW Emissions = Transportation Activity x Emission Factors

WTT Emissions = Energy Consumption x Emission Factors

LEGEND

INPUTS

SOCIOECONOMIC
INDICATORS

CALCULATIONS
TRANSPORTATION

ACTIVITY 00 TURNOVER ALGORITHM

=) L]

VEHICLE VEHICLE ped VEHICLE
POPULATION SALES

i
NEW FLEET
ENERGY
EFFICIENCY

CONSUMPTION

WTT TTW
EMISSIONS EMISSIONS

FACTORS

WTw
EMISSIONS

fiE 9-6 EXETERTE

s B AR I AL g R A B R E S BT
11 % 3k § %]+ (Load factors) % 4 2 # §@7& # (VEHICLE ACTIVITY) « {1 *
F $Feis @ 46 8  (VEHICLE SALES BY TECHNOLOGY) ! 2 & §i& #
B ¥ 4 % @ % § (VEHICLE POPULATION) 12 % % & 4
(VEHICLE SALES) > @ #8pl 7 ] 5128 B U208 4 & 8 hA a1 &
{7 H 7% ek 7% (validate the model) o

st b RN P i i) 42 (FUEL CONSUMPTION) ¥ d & g #s 11 & T
¥935 & it  »c % (NEW FLEET ENERGY EFFICIENCY)#p 3 @ (7 » 18 42
i 4L 2 14035 8 WTT £ 4% F]5 (WTT EMISSION FACTORS) ¥ 7 418 WTT-
TTW 3-8 Rl £ ki 42 (12 3 Al ) 2 @ P ehg sl 6l4p %

VL 2
a4

G SR
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a

BomHwW 5Lz TTW 35 P Ed TTW 253 2257 8 /& o (2
e %] EEEBRE ST )IER D o B e R WTT & TTW 4p 4 7 7 3
WTW o 2k @ #u2 87 4 & m;ﬁﬁ;] &0 T R 4%+ International Civil
Aviation Organization(ICAQO)¥ International Maritime Organization(IMO)33f
BIFALA o

(3) A 1 (Outputs)

A AR 7 TP

[

Trajectory and base case emissions
Country emissions by mode

Passenger activity by mode

Freight activity by mode

Vehicle stock and sales

Share of vehicle sales by engine technology
New fleet fuel efficiency

Fuel consumption and savings

A S AN o

Fuel consumption by mode in 2010

—
e

Fuel consumption by mode

[em—
[em—

. Emissions standards timeline

—
N

Performance metrics
13. Emissions relative to the year 2000

R NP 2 B R T 2 ICCT ﬁs:&»'l':{\
(http://www.thelcct.org/ global-transportation-roadmap-model) °
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Global Trajectory WTW CO2e (Mt) by Mode

ulDV mBus u 2W
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LDV Trajectory WTW CO2e (Gt) by Region
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Share of Passenger Activity
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—  EBEIEEIEM B RERREL SR
i WaE 5JT‘JK(Umted States Department of Transportation * DOT)>* 2013
£ A ﬁ%ﬁ R A kB ¥ 3F £ (Transportation Energy Futures: Study Points to
Deep Cuts in Petroleum and Emissions » TEF) o 3 2 % ¢ i}“@ 7 R
(Transportation Demand) ~ 2| 3] & §m(Non-Light-Duty Vehicles) ~ /|- 2] 2 #®
(Light-Duty Vehicles) ~ %74 (Fuels) & » * #f%] > 23734 ~ &4 P E R
IR A R AR H 8 2 T WS o R A R 4o
L fERg
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2007 &3 183 fgwg o 4‘&*‘;@%] 729 o 4BER IR 119 © s?ﬁ‘i%lz‘@
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Source: U.S. Department of Energy (2012), Transportation Energy Futures, eere.energy.gov..
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C. & ﬁ%l ¥]% (Transportation Factors) : #jd ¥ & * £ 2 = & ;
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Source: Cambridge Systematics, Inc.

3. ERBRPEE
13 ” TRANSPORTATION ENERGY FUTURES SERIES: Effects
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T tati Cambrid
ransportation Rodier am r.| ge Ewing (Ewing
Research Board (Rodier 2009) Systematics, Inc. et al. 2007)
(TRB 2010) (EPA 2003) ’
2050 & 7 F /] £ & o Median 16%
. 1%-119 1.7%-12.69 12%-189
U et B o #%-11% (range 3%-28%) % % %-18%
2050 +# ik F R & iy 30
l P %] f 0.6%-6.5% N/A 2.0%-3.4% 7%-10%

PR F R R

Source: U.S. Department of Energy (2012), Transportation Energy Futures, eere.energy.gov..
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#Percentage shown for each column is an estimated range of energy or GHG reductions expressed as a
percentage of total on-road energy and GHG. Strategies shown in italics are those in which a federal

agency is currently taking an active role in working to implement.

Source: U.S. Department of Energy (2012), Transportation Energy Futures, eere.energy.gov..
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% B £ o E R
This study, based on 7-15% #2030 +# On-road All strategies discussed in this report
information in U.S. DOT energy or GHG (see Table ES.1)
(2010c¢) emissions in 2030
Cambridge Systematics 3-11%  Surface transportation ~ Various bundles at “aggressive”
(Urban Land Institute 2009) GHG emissions in levels of implementation
2030
Greene, Baker, and Plotkin 1-8% Light-duty VMT in Road user tax, carbon tax, PAYD, trip
(2011) 2035 planning/route efficiency, ridesharing
ICF International (EPA 3% Light-duty vehicle Transportation-demand management,
2011b) GHG emissions in transit, parking fees, mileage fees,
2030 land use
International Energy Agency 19% On-road fuel savings Transit, carpooling, telecommuting,
(2005) in 2030 compressed work week, eco-driving

at very aggressive levels of
implementation

a Rounded to the nearest percent

Source: U.S. Department of Energy (2012), Transportation Energy Futures, eere.energy.gov..
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Transportation Energy Consumption in 2009:
30 Quadrillion BTUs

Source: Davis et al. 2011
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(based on 7% discount rate and 10-year life)

$1.09/gallon

Source: NAS 2010
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FRIBE RESTRER

ARBEIPE AR

wAEEIIERBER 3-8 years
W HERE R 3-5 years
ARBFEI B F 612 years
Frend fpd A ¥ 3+ years
B BRiT4 11-13 years
Total 26—41+ years, 23-33+ years after market intro

Source: U.S. Department of Energy (2012), Transportation Energy Futures, eere.energy.gov.

Achieve key commercialization goals
(Lab scale)

3-8 years
Low volume intro model
3-5 years
(Assuming no major problems)
Can be much longer if major
Mass market model learning required for mass market
Additional automakers 6-12 years
Fleet saturation for first entrant(s)
3+ years
U.S. (new) fleet saturation
11-13 years
U.S. stock fleet nearly saturated Total = 26-41+ ysars

23-33 + years after market intro

Source: U.S. Department of Energy (2012), Transportation Energy Futures, eere.energy.gov.
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BifsR 10-11  A-S-T ZRERLEES
S;:ttse;y Strategy Estimating Payoff
% H it K3 % % Transportation Energy Futures Series
PAYD Insurance (Mandatory) [ 2.5% Percentage of On-Road Energy/GHG Reduction by 2030
VMT Fee — $0.02-$0.05/Mile 1.0%—2.5% Percentage of On-Road Energy/GHG Reduction by 2030
Congestion Pricing 0.5%—1.1% Percentage of On-Road Energy/GHG Reduction by 2030
Non-motorized Improvements | 0.3%—0.8% Percentage of On-Road Energy/GHG Reduction by 2030
Parking Management 0.3% Percentage of On-Road Energy/GHG Reduction
Work Site Trip 0.2%—1.1% Percentage of On-Road Energy/GHG Reduction by 2030
Reduction/Employee
Commute Options
Telework and Alternative 0.9%—1.1% Percentage of On-Road Energy/GHG Reduction by 2030
Work Schedules
Ridesharing and Vanpooling 0.1%—-2.0% Percentage of On-Road Energy/GHG Reduction by 2030
Carsharing 0.1%-0.2% Percentage of On-Road Energy/GHG Reduction by 2030
Educational and Marketing 0.3%-0.5%+ Percentage of On-Road Energy/GHG Reduction by
Campaigns 2030
Avoid [ Real-Time Transit and Unknown
Multimodal Information
Real-Time Traffic and Parking | 0.1%+ Percentage of On-Road Energy/GHG Reduction by 2030
Information
Eco-Driving and Maintenance | 1.1%-5.0% Percentage of On-Road Energy/GHG Reduction by 2030
Idle Reduction 0.1%—-0.4% Percentage of On-Road Energy/GHG Reduction by 2030
Speed Limit 1.7%—2.7% Percentage of On-Road Energy/GHG Reduction by 2030
Reduction/Enforcement
Change in Land UseThe reduce total U.S. GHG from transportation sources by 7% to 10%
Growing Cooler study (Ewing | from forecast levels by 2050, or urban VMT by 12% to 18%. (3£ 1)
et al. 2007)
Change in Land Use The 2%—3.4% Percentage of Transportation Energy/GHG Reduction by
Moving Cooler study (Urban 2050 (322)
Land Institute 2009)
Change in Land Use TRB 0.6%—6.5% Percentage of Transportation Energy/GHG Reduction by
Special Report 298 (TRB 20501%—11% reductions in urban light-duty VMT(% 3)
2009)
FTRRE S AREFR % 101 #R1F3F
[ ESE LECER LEY S
B A Rk Buetag PERRE g;};& 176.92 g =¥ CO,
& R R Tk 1587.4 § 290 CO,
2020 # B - £ F jr 3518.07 F =¥ CO;
Avoid 2025 # P R & F Rt 4696.21 j§ 2 #f CO, (5= 10)
VOO s e w2 g T4 ERFET 4663 § 2% CO,
AR ERRE Tﬁ‘i‘% 27491 § =& CO,
2020 # p i £ ?1‘% 749.94 § =¥ CO,
2025 & B £ ?J‘Jc 965.98 § =¥ CO,
Fsd g me 2 g | §yERPE T 4287 § 29 CO,
A AOEE R R TR 269.89 § 29 CO,
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2020 # B R £ 7 jr 905.59 F =t CO;
2025 & p 4R £ F ok 1443.69 § 2 & CO,

W R A BT
FARR L LA AT
O o FEERAEFJRSTH 2% CO,

A kR TR 40§ 29 CO,
2020 4 B i £ % 100 § 29 CO,
2025 & B R E L 150 § 29 CO,

WL @A Ry R

B ERFETR 199 F 20 CO,
B E R R TR 1522 § 290 CO,
2020 # p 4R £ k3118 § 2 CO,
2025 # B R & F t 41.15 § 2 CO,

% Wit H B34 % Transportation Energy Futures Series

Transit Improvements

0.4%—-1.1% (2030) and 0.6%—-2.0% (2050) Percentage of On-Road
Energy/GHG Reduction

For frglght: Diesel prices would have to nearly double to increase rail tonnage by

Increasing Motor Fuel Taxes th valent of about 1% in th t total freieht rail ¢

or Adding GHG Pricing e equivalent of about 1% in the current total freight rail tonnage.

For freight: Truck-to-rail mode shifting potential associated with such charges is

Charging User Fees low, because only a small fraction of truck trips would be long
enough with high enough tolls to encourage diversion would shift
trucks to non-tolled roads.

For freight: Without a strong safety justification, reducing hours of service further

Reducing Truck Driver Hours
of Service

will be difficult politically, and the effect on truck-to-rail diversion is
judged to be similar to a motor fuel tax increase.

Shift For freight: Increasing allowable truck sizes and weights on Interstates and major

Changing Truck Size and state roads would divert freight from rail to truck.

Weight Limits This report estimates that allowing a nationwide increase truck size
and weight, permitting 100,000-pound trucks on all Interstate routes
might result in 5% of tonnage shift in rail to truck shipments.
Decreasing truck size and weight would have the reverse effect.
There are no readily available estimates of the effects of a decrease
on modal share.

For freight: Regulation would reduce prices for some shippers, but also reduce

Re-regulating Freight Rail railroad profitability and access to capital for rail-line refurbishment

Rates and Services and expansion.

For fr_elgl}t: . . This report estimates that a major program to expand capacity and

Investing in Freight Rail . . . . o .

Corridor and Service improve service to levels .to make freight rail more competitive with
trucking could increase rail tonnage by 10-20%.

Improvements

FTRTE R FRARFHR>% 101 2R 33

AR R W ERFE TR 333 5 29 CO,

Shift B E R R TR 19163 § 29 CO,
2020 & P &£ ?}Ek 426.26 § = #g CO,
2025 & & F jk 603.86 F =¥ CO,
£ Wit B k34 % Transportation Energy Futures Series

Trucks improving(3i 4) The maximum improvement potential for trucks is estimated as 50%
by 2050.

Aviation(3L. 5) The maximum improvement potential for aviation is estimated as
65% by 2050.

Improve | Marine(zx 6) The maximum improvement potential for international marine is

estimated as 75% by 2050. Options for decreasing inland marine
energy intensity include improved engines; better barge, tug, and
vessel designs; and operational improvements. Better engine designs
and operational improvements would contribute the most. The
maximum improvement potential for inland marine is estimated to be
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30% by 2050.

Pipelines(3L. 7) The maximum improvement potential is estimated to be 20% by
2050.

Rail(3x 8) The maximum improvement potential is estimated to be 35% by
2050.

Off-road(3x 9) The maximum improvement potential is estimated as 18% by 2050.

TR FARLFH IR 101 21T F

e
-

¥t E AR ¥EERFE TR 123.86 F 2 CO,
Improve ABERRE Ti/l?c 954.28 @ = #g CO,
2020 & B R £ F px 175022 F 2 CO,
2025 & p iR £ F A% 2069.56 § 2w CO,

X 1 : The Growing Cooler estimates were based on very aggressive land-use changes, with a range of
60% to 90% of new development between the time of the study and 2050 located in compact
neighborhoods where vehicle travel is reduced by 20% to 40% (with an average of 30%) compared
to conventional development.

3 2 : Moving cooler study assumes 90% of new development would occur in compact, walkable
neighborhoods with gross densities of at least 4,000 ppsm (2009).

3L 3 : This is based on 25% to 75% of new residential development taking place at double the average
density of new acres developed between 1987 and 1997.

3£ 4: Low- rolling-resistance tires; better aerodynamics; turbo compounding and other waste heat
recovery technologies; engine improvements; high-efficiency transmissions and drivelines; hybrid
power trains; increased use of lightweight materials; and plug-in electric power trains for short
range delivery operations.

i 5: Options for future energy efficiency improvements in this mode include better engine and
propulsion designs, more aerodynamic body designs, and weight reduction. These include
near-term improvements to turbofan engines and advanced open rotor engines, and improved
airframe designs such as winglets and riblets, as well as longer-term options, such as the blended
wing body and increased wingspan

3L 6:Potential energy efficiency improvements to the international marine mode include improved
engines, improved driveline, better vessel designs, use of accessories that tap wind and solar
energy, and operational improvements. Engine and driveline options include higher efficiency
engines, diesel-electric power trains, better thermal management, and improved propellers. Vessel
design options include larger vessels; better hull and super structure designs; improved bows and
bow thrusters; and weight reduction measures. The operational improvements include reduced
speed, voyage planning, fleet management, increased load factor, reduced port time, and cold
ironing.

3% 7:This includes improved power plant, high-efficiency compressors, better compressor bank designs,
and optimization of the batch sizes.

:x 8:This includes more efficient diesel engines; better configuration of locomotive power trains;
improved rail car aerodynamics; more efficient truck (wheel assembly) design; ECP brakes; rail
and wheel lubrication; reduced idling times;, and positive train controls. Two locomotive options,
Genset and hybrid, would also improve energy intensity. Genset locomotives improve energy
intensity in selected operations. The hybrid option most likely would be limited to yard operations.

3T 9:Most equipment is powered by internal combustion engines fueled by diesel and gasoline. The
equipment sub-sector would benefit from ongoing research in internal combustion engines.

2100 & iy 2012 3 (B 101 58); e Ay 2005 & (% K 94 )
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