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ABSTRACT

This paper develops a decision support system for estimating total energy
consumption and emissions of cars and motorcycles under various management
strategies. The system contains three key components. Modelbase, Database and
User interface. The Modelbase, the core of this system, entails a total of 24
disaggregate choice models, including nationwide and regional ownership, type
and vintage choice and usage models of cars and motorcycles, while the
Database contains the values of the significant variables for various
cities/counties and coefficients of energy consumption and emissions for various
type and vintage categories of cars and motorcycles. The User interface is
programmed by Flash MX. To validate the applicability of the system, two
management strategies are analyzed: 50% increase in gas price and mile-based
fuel costs. With a 50% increase in gas price, the total miles traveled, energy
consumption and CO2 emissions are curtailed only by approximately
9.60~13.35% and emissions of NOx, CO and HC are curtailed at even lower
ratios (about 5~6%) due to the high substitution effect between car usage and
motorcycle usage and low gas price elasticity of motorcycle usage. As to the
strategy of mile-based fuel costs, only 1.27% ~2.95% reductions in energy
consumption and emissions are achieved.

Key Words: Energy consumption; Emissions; Car and motorcycle; Decision
support system

5 A P PR R B TR B AT B S T B P 2 e - BRI 96 4F 12 FJR Tyl - 3
B ERECHE T 669 M - P S ACHBOE R 1,352 Bl - BT ARFATREEEE
295 i - BB 593§ o [fis Lot BN H AT (o FH Z REPRRE AT o U R A T o -
FEAS PRI E R AR T < Tz A AR B TR - HE BB POl R 88 - (A
IRf » ISR B 22 s AR AT - T H. - 2y eiiiE 10 £ B - B HAREH
Hrt 48.4% ~ HHKREHKLG 64.7% ~ HR/INE KIS 29.4% ~ B /NG HRI S 32.0% - #%

—324—



AR R T LT RS X AR X AL

S e E A HI sy ¢ 50c.c. DL R ERAU R EE J 11.76 4F ~ 50c.c. A 150c.c. B Uik Hi Ry 13.07
4~ 150c.c.l L EAIBEE Ry 18.28 4F » HE LB B B LB o (RIS MR T
BRI TR S R B T DL B BRI, » (B 13 A RE LS e R RE RS T B
T o KM » AT R0 B A ER R B P+ DUR IR B E A - AR
FSSER BRI S R — 2 BB A E i B 22 714 -

KT » A6 B B A BT P A B SRNS AR 7 KSR I P SR fh By
BB AR » PO AR PORR B AR - AR TR, » B Z B b B T e
B o Horh o B PRIEE R RIAE RS LATERIS 5 A8 A B4 R BE SRR 2 S HET TRy » DU ARIA
T (Y B R AT R TURERE AR BEVENAR By iR » S A BB . LA B
[Pt ~ STk BESERAE BRI I & PRI o (KT » B 0 SR 45 VA B R B SENG » Jh
VA R A P B R B R - M — S M R A AR IR R E S e R R 2

BV BB (1 P B R E R MRS E R % KRS IR AL f 3 55
SEFISTE T R IRIT B T Ry - PR A (A RS DA T B - AERRE Y
Sy R TRARE ¢ RS VB R B AT Ry REREITE B o o SR B A i
BRI S T Ry FEBETTSE M o IR AHRIRF SR % » MEAER S WISRR St A b e
BEREELHRS S HEMFTEREL » KL - FEHERS L7 E =IEZ20 - 35— R A BN (5
BRI T R MAHE— S B R TRy o SRR IS 243 R R Ry
A B SRR T MRS o = R ARl R K eV M B AR S
TEHERL S TR TR SRR R A IR SRR RS B - SREHER,
PRI » ZEESYHEROTTH BTG S I Ies MR s 225 e ik - B kA
Sk PO HAEHE AR B YR R » T REE TR A Tt
FRSETHER - BMRB O AR R TR AR MR SR L L BB RS
[t MOBILE 25 R HERE » A5 IRl HIfchE MOBILESafE el 5.2 MOBILE-
Taiwan2.0 » MIAESS A 4l A HETHER - 208 MOBILE 25K » 2R
B2 IR TR Y (ARG A ~ 4THE) © BTE BRI  BRIER T - S LR R
RS LHRS | i SRR AR 2 B m S A vk R R R M T - B
HARDTFFEE R Bl Gl o S O G T HEAS P22 2R A A LR 2 3,
{1 ~ BEIRHAT T R R HU S R 5 BURS RV R - DU R4y A P FEL R S i e
T 5 & SR A S R - HOHERS (LS TEREE R ABR3S - 1T ELRTR AR R By b e
R B T Rt A+ I PP i R BE SR & R - JEitL » BRHA g A 12077
THHcHE B PR P YA B B R R B BT e E MRS SR IR TR ~ EA - DU
R  ER— R AR PRSI 4RI S A B A S B B R
FH B, B B T, o A R IERE BT - E LA A TEIIRE ST « MEFHRA 3L
FedLRE T %5 24 (ESES R ek, ERE_LREE RIEE - b HA R BRI R B
TS YHEROM RS A+ BCELAERE R L IESZIR g « FEIL - AT LA 8% A P27 Frg o
2R B - BTG A fei 2 & AR SRR MOBILE-Taiwan2.0 fifi .2 4 Hifl

—325—



st EF F=tAE Fwlhl REAALFAF+=A

TTAERERE - B — RS SRE - DABEAGE BER IR L EBEE - Wi o I B RS 2 2
#

ASCRIEFEENLHFANT + B B AR RACRR AT & A DA s HA A R
o — EEIIA R SRR < B a2 - RS ~ R R BB e 5 ZRPYE AR
AR DRIR S 1 A HE fiti e (8 _L 3k 50% Je v B B T e i 3 B R et o BB B RS I
JIRK o DUBBRREASRAR G I EFITE 5 2R F o Ryt LA

= IR

P A A 1Y 5 B 175 i J B I —— e A 70U B B % & VOB B L T B % D N L
B o RIEL » FEHERYS SR B SRIS R ATs » AZE 1 R P B S 4 R B SR 2 s e
FE o+ T — I RE VT RE SR VA B B R RO R R R OO - SRR (T
BEELRE) (TR o PRI - HORLOB S RS A B R R A A s DU
=g, -

Tl sthz Ot - BRAR S A Po2 A R 96 4F 9 % 10 HE » LIS hiikE 5 =
BEHCHITGS B B A - SR A S RIE A S S 23 RliZrERS - ilesE
TR AR A R A G SAG TR S S B R AR 45,000 13 (&EF
90,000 53) = Hirh » YKEEA RIS 3,450 173 » BEEEAZKIS: 2,536 4 o FBEEA RIS A
3 TP R 2 A BRSBTS - DUR IR - RIS IR RS
B » DI () (ERhiE s g - H A mns % S i s R - EHAUES
R R+ DUR T 2 AR BRSNS & SO Tl » R R S - R e —
R HAMYS L AHBIEN - KL - ZERISIEE 2 2E T I (R s e - Mt
IO A ORI o K - VRE R R R o AR BENRE
T BERRA FH  EE AME - ARER R 8 AP i P AR R RIS T - P
W VREE S R P L] ET VR BRI R S HEA -

FE AR AR, » K4 IR T B ST B A B R — » 05 B vl T L P A A
= o K - S E R R L AT G - DL K-mean $ERAES R - REEER - X
SRR > DU — MR TS =R (5% 1) - DR AR AR - RIS A B AT -
FEHG » SEATRIR T2 B SEMR RATIE » (R4 BT o BB AR A LB & W s
SUMEHERS o DRI » 2% T TV e o — ek, » A5 A i ELRR T B T 52 - ik
AR R RATT -

21 AREFFERER

BR#$5 N PO E ATV b e R A R A+ e B It L] 1 o DO 2 T o S,
KR - Horp o R B BRI R RS MR P RS S BRERR (L TIDL (e,

—326—



AR R T LT RS X AR X AL

n) R o ma AR LE—FERFRAAHIE - n (AREFERFRAAHRE - 590 7%
BEFINERHITR (B > MZN—28 T DEER - ZREARF ZFFEH
WEBCESRLL 0~ 3 (YRHE) f O~4uy (Bf) - H—HFAEZ M (i » K8 - Ei) 1
TERSERTAZ B o ML - B 1 ZIRERFAREUEEGET 11 BRI - BN R
AT 15 el i -

®1 FEE BRHZIHER

A=l (&2 £l iR iz
EEEE |2t > 24U 200 ST
REHE | BEbET - BRERR BRI s 2R SERR - R

gty | LB LERR © SRS © HTRAR  FEROR  SERIIR - SR - AT
SR IR B IR

Number of cars

holding :
2007 0 1 2 3
2008 1 1 2 1 2 302 3
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OA1(0,1)(F:HE) - - - -
0A2(1,1) 3.146 3.202 3.202 3.202
0A3(1,2) -0.696 -2.184 -2.184 -2.184
OA4(2,1) -2.129 -1.342 -1.342 -1.342
OA5(2,2) 2.849 3.078 3.078 3.078
OA6(2,3) -3.144 -3.119 -3.119 -3.119
OA7(3,2) -2.430 -2.463 -2.463 -2.463
OA8(3,3) 0.719 0.307 0.307 0.307
OA9(1,1,T) 0.866 0.922 0.922 0.922
0A10(2,2,T) 1.167 1.396 1.396 1.396
OA11(3,3,T) -0.890 -1.303 -1.303 -1.303
POk 5k
T ZRR A . .
OA5(2,2) -3.613 -4.618 -3.405 -3.594
OA8(3,3) -4.667" -5.243" -2.558 -3.580
OA10(2,2,T) -3.613" -4.618" -3.405 -3.594
OA11(3,3,T) -4.667" -5.243" -2.558 -3.580
(SYNGIEXSPENETAT = ) )
OA5(2,2) 0.019 0.041 0.015 0.013
OA6(2,3) 0.015™ 0.078" 0.025 0.003
OA10(2,2,T) 0.019™ 0.041° 0.015 0.013"
FNFEEHRTCE AL A B
OA8(3,3) -0.010 -0.004 -0.051 -0.017
OA11(3,3T) -0.010"" -0.004"" -0.051 -0.017
F P TAEAC# . )
OA3(1,2) 0.163 0.168 0.305 0.108
0A6(2,3) 0.370" 0.333 0.503" 0.338"
%}E;E\zﬁ% 18 ﬁj\mg& Kk K * ok K *kk
OA5(2,2) 0.199 0.145 0.223 0.201
OA8(3,3) 0.364"" 0.086" 0.378"" 0.412""
OA10(2,2,T) 0.199"™ 0.145 0.223™ 0.201""
OA11(3,3T) 0.364" 0.086" 0.378" 0.412"
%ﬁ?@ﬁ*ﬁ%ﬁ%& * ok k Kk k *kk Kk k
OA5(2,2) -0.294 -0.451 -0.39%4 -0.203
OA8(3,3) -0.259"" -0.650"" -0.324" -0.156
0A10(2,2,T) -0.294"" -0.451"" -0.394"" -0.203™"
OA11(3,3,T) -0.259"" -0.650"" -0.324" -0.156
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FE 10(2,2,%5) 0.508" 0.617" 0.606 " 0.425"
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0A3(1,2) 0.915 0.917 0.917 0.917
OA4(2,1) -11.705 -6.002 -6.002 -6.002
OA5(2,2) 7.086 4.385 4.385 4.385
0A6(2,3) -1.780 -1.540 -1.540 ~1.540
OA7(3,2) -10.869 -5.162 -5.162 -5.162
OA8(3,3) 4515 1.553 1.553 1.553
OA9(3,4) -3.601 -3.393 -3.393 -3.393
OA10(4,3) -10.772 -5.059 -5.059 -5.059
OA11(4,4) 3.347 —3.406 —3.406 —3.406
OA12(1,1,T) 3.901 1.195 1.195 1.195
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IEXEVEL 4
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OA11(4,4) 2.443" 11.193™ 12.204™ 12.812""
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T ANEH B A

OA8(3,3) 0.006° 0.030 0.023" 0.005
OA14(3,3T) 0.006° 0.030 0.023" 0.005
FNEERGEREE /N

OA11(4,4) -0.019” -0.074" -0.014" -0.019
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Eanasy -t
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PR EE
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Y<5 Y=>5 Y<5 Y=>5 Y<5 Y=>5 Y <5 Y=>5
(a) MNL
1200 <ES < 1800 <ES <
< > < - - >
Y <5 Y>5 ES <1200 1800 2400 ES > 2400
TAl TA3 TAS TA7 TA2 TA4 TA6 TAS8 TA1 TA2 TA3 TA4 TAS5 TA6 TA7 TA8
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<1800 <2400 <1800 <2400 <1800 <1800 <2400 <2400
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TA1(ES<1200c.c.& Y <5 4F) (L #E) - - - -
TA2(ES<1200c.c.& Y=>5 4F) -3.221 1.718 -3.960 -3.907
TA3(1201<ES<1800c.c.& Y<5 %) 4.796 4.988 4.207 5.394
TA4(1201<ES<1800c.c.& Y>5 ) -0.395 0.715 -0.894 -0.649
TA5(1801<ES<2400c.c.& Y<5 %) 4.490 4.703 3.705 5.359
TA6(1801<ES<2400c.c.& Y>5 4F) -0.480 0.876 -1.531 -0.280
TA7(ES>2401c.c.& Y<5 4F) 5.429 4.818 4.342 7.005
TA8(ES>2401c.c.& Y>5 4F) 3.193 2.977 2.494 4.251
ESSYEL
EEC:S S PNTIES .
g -0.097 0.425 -1.345 —2.544
R 5
FEERAMR] (k0 Bk 1)
1.173 —21.224 | -43.316 -16.505
HER = 1801c.c.l b
TEEB AN (k05 B 1)
S 1.245 -0.219 -0.958 -1.806
G 5
THEEE AHERE (BB 1)
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G 5 4
[SYNE=X Sl i E-L T /N "
0.005 -1.496 -1.767 -2.253
HER & 1801c.c.ll |E
A g
(BRI A) -1.348™ —0.090 -0.036 -0.247""
(HRFE RS -+ BREVER) 52 F TS -26.955"" 0.618" 1.508"" 1.293™
In(EE (g, 52 F s -1.037""" 0.628 2.014™ 12697
In({#fe2s % F S -1.239"" -0.323 -1.109" -0.943
In(E (&8s % BT -1.827"" 0.003 -0.016 —0.006
Sl R E
LL(0) —2894.450 -840.201 -856.683 -1199.34
LL(B) —1244.615 -389.013 —408.638 —401.779
P> 0.570 0.537 0.523 0.665
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TAL(ES<90c.c.& Y <3 ) (EHE) - - - -
TA2(ES<90c.c.& Y>3 4F) -0.370 -0.621 -0.310 0.218
TA3(91<ES<125c.c.& Y<3 ) 2.897 4.060 2.853 2.625
TA4(91<ES<125c.c.& Y>3 4F) 1.997 2.790 2.073 2.141
TA5(ES>126¢.c.& Y<3 4) 2.039 3.360 2.081 1.037
TAB(ES>126c.c.& Y>3 4F) 2.439 2.810 3.044 1.748
77 R
IEEZJ.FI“\ )\‘%}DJIJ a 0 ; EEI aQ 1 *k ok * K * % k% ok
SREEI (el 05 TR | g 0.827 0876 1325
HER & 9lccll |
TR A FE " "
= ¢ -0.021 -0.039 -0.019 -0.018
HE & 9lcc L I
FATBAR (BAE "
RAE (RAE) -0.803 0507 | -0890" | -1.147
HEEE 34
FEITR AR (AR
i: (B2 2.636 3.856 3.002 1.099
HERE 9lc.c.ll
NEHEE " .
t;fpﬁﬁ -0.023 -0.095 -0.034 -0.001
HES & 9lcc L |
A gk
(BRI A)*® ~1.658" 2069 ~1.043 ~1.331
In(EE{E " F RS -1.896"" -1.939"™" —2.242"" -0.958"
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