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1EE—  $70,825  $27,781  $5.524 $0 $0 $106,716  -$2,586 0.98
 fEEET $70,825  $43,816  $5,524 $0 $0 $220,036 -$99,871  0.55
%@% HE= $70,825 $75.888  $5,524 $0 $0 $446,677 -$294,440  0.34
IHEI0 $70,825  $107,961  $5,524 $0 $0 $673,318 -$489,008  0.27
HE $70,825 $143,178  $5,524 $0 $0 $899,959 -$680,431  0.24

S ATIRBTRAL AT (2 S BB 7201 7454 F IR FI2.616%
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BEN M HE 2 P ERENEFEES0.4/N
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HEAN R F 90,9/, BBRG > 1SS T (%
HINPV>0 HBCR>1 » FRIL T EHNIER L
(R - AASRFER - X S8
GH&BVIS0TT BT E=2 55N ERRE L
F580.9/2 B - 15U R AL NP V>0 H
BCR>1 - H#FIEEE FL{EHERYNPV BCRY
S EREIUGE FHEHINPV BCR » RIRETTE
itk RIBEEEHAEE A - &k > 58
S A& 2007C B =2 BN IR E A
HUFs$0.9/3 B - TEIR— - TEIR U R B Tl
FiE$#INPV>0 HBCR>1 » LTI T » H
FEEERER - TG EALRSAR - (HE
A —{E H B 7200 400N B 2 (% BER
HEORHHA -

R7  EEIE R S R SRR E T U BURE 2 (Gogoro B 5 481G » 2017)

2 2] N HETH— ) FHETAZ sHEH=
S 21002 EH 53R £2002 ISR HE £ 600, B R EH g
JFIR % HE $299 $499 $799
HER507T $249 $449 $749
HE#1007T $199 $399 $699
HE 15077 $149 $349 $649
HE§2007T $99 $299 $599
FHYNEAE $2.5 /N E $2.0 /N H $0.9 /N EH

8  EEENME IR B R SRR VR IR (H B A EE Z U S AT R S R )

_ i AR
SR PN easer  REmacor | AEEISOE | AER200

EE— -$17,723 -$10,358 -$2,992 $4,374
fEdE -$31,151 -$23,785 -$16,420 -$9,054

A HE= -$43,275 -$35,909 -$28,543 -$21,177
&Y -$11,202 -$3,836 $3,530 $10,895
BB -$7,221 $145 $7,511 $14,876
5 — 0.85 0.91 0.97 1.04
58— 0.79 0.83 0.88 0.93

Y. N = 0.78 0.81 0.84 0.88
fEiEm 0.94 0.98 1.02 1.06
BEA 0.97 1.00 1.04 1.07

it SR E TRV EIE R RINPY > 0 -
it | AL IR BB R RBCR > 1 -

P HE—H S YRR 182,99/ N8 T A S BARE R82.495 /A L -

CHEZFEZ Y RRINE RS1.33/ 8 -
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FTH DEREI108F6H
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A f %150
HE TR
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el A5 38 I B VO el B BRI BE R

1 FEEHIEE A B R SR A am AN EE SR AR (A e g )

S+ RS KB 1 AT DAL E] - & wE A
B HEBCE > B5—EHE ZBCREHIEE
K BEEE R N yER = R ERAZER
o AL o R 2 (R EHE A R R RURL
IR = KB T2 (6 I S HE RS B A BBURK

422 ASEHHEBRHFIRIN

EREURAFE TR FrABEBET
# FAENPV<0 HBCR<1 » ffbL{F &% WeMo

ScooterSiAFHEITH, » EBBURE 7T - 3L
SEEA A E TR - REr#2.25
- BT~ B TS TR IS
o fiRIE EalFEERR 2 EHE TR B EEE
R ETRURE 37T - ARIFTR -
ROBURY - EEEHETETAAHE
Bor#E#lE0.257T - BHER - ZHERENS
HNPV>0HBCR>1 » FoR¥ G i i pfe 2 i
HRE > BAKESN - &k o BROKE2T]

i (I (I

R BN R UF R (B e AL Z BURE T (R B )

BUEE TELfeE HEJT
kil LGRS 5y 582.257C (SZax P FoygEl 750 FOELSTT

1 — $2,142 $ 13,474 $ 24,806 $ 36,138
1 -$ 83,811 -$ 61,147 -$ 38,483 -$ 15,819

S B = -$255,717 -$ 210,388 -$ 165,060 -$ 119,732
BRI -$427,621 -$ 359,628 -$ 291,636 -$ 223,644
EEA -$596,379 -$ 505,723 -$ 415,067 -$ 324,410
i 1.02 1.15 1.31 1.53
1 — 0.59 0.66 0.76 0.88

AL IEE= 0.37 0.42 0.48 0.56
15EEIY 0.3 0.34 0.39 0.45
B 0.27 0.3 0.35 0.4

5 R PR IR R RIS T RNPV>0 -
5 AL R RS R RBCR>1 -
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FTH DEREI108F6H

®10 EHEER R B T B Em ZIT IR E R )

B T fiE

e e PrEs2%  PrEIR3%  PTEEA% PrEERS% IrEER6%
HE— $64,083 $59,527 $55,427 $51,728 $48,384
HeE AR = $94,921 $88,178 $82,111 $76,639 $71,693
BE A HE= $141,178 $131,155 $122,137 $114,006 $106,657
(VBSt) TEEEIY $141,178 $131,155 $122,137 $114,006 $106,657
BEA $192,422 $178,694 $166,348 $155,219 $145,164
HtE— $6,615 $6,146 $5,724 $5,343 $5,000
o DI g $13,230 $12,291 $11,447 $10,687 $10,000
fuem HE= $26,459 $24,583 $22,895 $21,374 $19,999
(NBSt) TEEEIY $39,689 $36,874 $34,342 $32,061 $29,999
BEA $52,918 $49,165 $45,790 $42,748 $39,999
HiE— $771 $716 $667 $623 $583
B2ER = $1,542 $1,433 $1,334 $1,246 $1,165
A UE HE= $3,084 $2,865 $2,668 $2.,491 $2.,331
(ABSt) TEEEIY $4,626 $4,298 $4,003 $3,737 $3,496
HRA $6,168 $5,730 $5,337 $4,982 $4,662
HiE— $284 $264 $245 $229 $214
e = $567 $527 $491 $458 $429
Ugg”ggf = $1,134 $1,054 $982 $916 $858
IS $1,702 $1,581 $1,472 $1,375 $1,286
HRA $2,269 $2,108 $1,963 $1,833 $1,715

S TR TR -

SROT A NBR AR W RIE REA - A
BETTAME ST RITRAA - A HHGRZ
PRERZE SRUTARA - it S EEERS T - EE
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IR ENE PH SR B DUF A SRR
ST AE G ARSI AT 4347 < b
TR A GESR —RIRFE » REE0H > PCyy,
RIS ©

R —IARAIAE > VCq Fy2h t FF B
MHBEEENRA > BEIARCA fhE T A 4. 1 ] -

590 AR E M SRR EUT - FEE
HEFTERA 2RI B E AT > e HAHE R
RENT > BEEER L EAEERET R
FEEZFHIE BB TV, ITERARE > 40
RI2ATR » HEREBA ZVC,, HrERBELTR
I3AR

I SRS (o A RS B I R Z TR ARE (P Cyyy ) (AZEREER)

SR JEIFEA8 I JEIFEAR9ZT JEIFEAR102K R 112K
I — $8,853 $7,869 $7,082 $6,439
B $8.,853 $7,869 $7,082 $6,439
et $8,853 $7,869 $7,082 $6,439
5Py $8,853 $7,869 $7,082 $6,439
HEA $8,853 $7,869 $7,082 $6,439

F12 AFEHMEERE G N B EHBE B AR E(V Cye,) (RWTFTEEEE)

2=

R 3% 4% 5% 6%

fHE K $64,083 $59,527 $55,427 $51,728 $48,384

BFLRS07T $56,373 $52,364 $48,756 $45,500 $42,557

I — A FLR1007T $48,664 $45,201 $42,085 $39,272 $36,729
A FLR1507T $40,954 $38,039 $35,414 $33,045 $30,902
HFLR2007T $33,245 $30,876 $28,743 $26,817 $25,075

SR $94,921 $88,178 $82,111 $76,639 $71,693

HFLRS07T $87,211 $81,015 $75,440 $70,411 $65,866

i — HFLR1007T $79,502 $73,853 $68,769 $64,184 $60,039
HFLR1507T $71,792 $66,690 $62,098 $57,956 $54,211
HFLR2007T $64,083 $59,527 $55,427 $51,728 $48,384

R $141,178 $131,155 $122,137 $114,006 $106,657

HFLRS07T $133,469 $123,992 $115,466 $107,778 $100,830

EE= A FLR1007T $125,759 $116,829 $108,795 $101,550 $95,003
A FLR1507T $118,050 $109,666 $102,124 $95,323 $89,175

A FLR2007T $110,340 $102,504 $95,453 $89,095 $83,348

FHE K $141,178 $131,155 $122,137 $114,006 $106,657

HFLRS07T $133,469 $123,992 $115,466 $107,778 $100,830

S0 HFLR1007T $125,759 $116,829 $108,795 $101,550 $95,003
HFLR1507T $118,050 $109,666 $102,124 $95,323 $89,175
HFLR2007T $110,340 $102,504 $95,453 $89,095 $83,348

LK R $192,422 $178,694 $166,348 $155,219 $145,164

HFLRS07T $166,210 $154,341 $143,666 $134,045 $125,351

e HFLR1007T $158,500 $147,178 $136,995 $127,817 $119,524
HFLR1507T $150,791 $140,015 $130,324 $121,589 $113,697
HFLR2007T $143,081 $132,852 $123,653 $115,361 $107,869

it TR RS g

SAEIL (R (225 15 H i R KLY B8 E 11K
260102 (201848 H20# ) -

» B H : http://www.chinatimes.com/newspapers/20150912000405-




198 i/gﬁE/EHH$J %/_‘T% ’% HH CPEE.']OEBEGQ

R13 B R SRR A AR B AR SE(V Cy ) (R EEEE)

A5 PTEHE2% PrHAE3% PrHAE4% PrHAES5% FTHA6%
B — $111,696 $103,774 $96,650 $90,228 $84,426
I $230,304 $213,970 $199,281 $186,040 $174,078
HHR= $467,521 $434,363 $404,543 $377,665 $353,381
THEY $704,739 $654,755 $609,806 $569,289 $532,684
TR $941,956 $875,148 $815,068 $760,914 $711,987

S TR R TR -

AL Z HERETT R FEREGMMEE - % WREGE ZIFREREALE - ASGHEE
wH H S e RS S arh g e RS TR E T R TR
Ko HFEEETTE ZNPV=0HBCR=1 - fRIE £ RS > stREMHZERAESREENHE
‘ﬂT%IE*QEE%‘BEZWﬁE@?ﬁT&EZ?ﬁﬁM TS R - SRR EETRZ
B - BB AEt SR EEE T B R AL > MRIARERISFUR -

14 WEIKEE SRR S G FRENPY,,) (KT
R,

i 3% 4% 5% 6%
FAEEE -$44,510 -$42,563 -$40,810 -$39,228 -$37,798
BHLRS07T -$36,801 -$35,400 -$34,139 -$33,001 -$31,971
E—  BFR1007T -$29,091 -$28,237 -$27,468 -$26,773 -$26,144
HFLR1507T -$21,381 -$21,074 -$20,797 -$20,545 -$20,316
A FLR2007T -$13,672 -$13,912 -$14,126 -$14,317 -$14,489
FokefEsy -$50,895 -$48,495 -$46,335 -$44,387 -$42,626
AR50 -$43,185 -$41,332 -$39,664 -$38,159 -$36,798
B BFER1007T -$35,476 -$34,170 -$32,993 -$31,931 -$30,971
AFLRK1507T -$27,766 -$27,007 -$26,322 -$25,704 -$25,144
A FLR2007T -$20,057 -$19,844 -$19,651 -$19,476 -$19,316
HokefE i -$48,245 -$46,034 -$44,043 -$42,248 -$40,625
AR50 -$40,536 -$38,871 -$37,372 -$36,020 -$34,798
= HFER1007T -$32,826 -$31,708 -$30,701 -$29,793 -$28,970
AFLR1507T -$25,117 -$24,546 -$24,030 -$23,565 -$23,143
HFLR2007T -$17,407 -$17,383 -$17,359 -$17,337 -$17,316

ARG $663 -$594 -$1,722 -$2,738 -$3,654

AR50 $8,372 $6,569 $4,949 $3,490 $2,173

BN HFEE1007T $16,082 $13,732 $11,620 $9,718 $8,001
AR50 $23,791 $20,894 $18,291 $15,946 $13,828
AFLR2007T $31,501 $28,057 $24,962 $22,173 $19,655

FokefEny $1,650 $346 -$825 -$1,881 -$2,834

AFRES0T $27,862 $24,700 $21,856 $19,293 $16,979

BEE BFRI007T $35,572 $31,862 $28,527 $25,521 $22,806
AFLR1507T $31,501 $28,057 $24,962 $22,173 $19,655

A FLRR2007T $50,991 $46,188 $41,869 $37,977 $34,461

S TR B T -
T S R G PR >0 -
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F15 BT SRS B RS AR EE(BCR, ) (AW FTEE )
- IS 2% 3% 4% 5% 6%

Hote 0.707 0.711 0.715 0.719 0.723

HRLES07T 0.745 0.748 0.750 0.753 0.755

T — HFLE1007T 0.787 0.788 0.789 0.790 0.790
HFHLE1507T 0.834 0.833 0.831 0.830 0.829
HFELER007T 0.887 0.883 0.879 0.875 0.872

HotEfE 0.722 0.725 0.728 0.730 0.733

HFLRS07T 0.754 0.755 0.757 0.759 0.761

- H L 1007T 0.788 0.789 0.790 0.790 0.791
HFLE1507T 0.826 0.825 0.825 0.824 0.823
HFHE2007T 0.868 0.865 0.863 0.861 0.858

ke (R 0.789 0.790 0.790 0.791 0.791

AR50 0.817 0.817 0.816 0.816 0.816

= HFLE1007T 0.846 0.845 0.844 0.843 0.842
HFLE1507T 0.878 0.876 0.874 0.871 0.869
HFLE2007T 0.912 0.909 0.905 0.902 0.899

ook fE g 1.003 0.997 0.992 0.986 0.981

HFELRS07T 1.038 1.031 1.024 1.018 1.012

gt HFHIE1007T 1.075 1.067 1.059 1.051 1.044
AR 1507T 1.115 1.106 1.096 1.087 1.078
HFELER2007T 1.159 1.147 1.136 1.125 1.115

HootEfE 1.006 1.001 0.997 0.992 0.988

HFLRS07T 1.110 1.102 1.094 1.087 1.080

BER HFHE1007T 1.144 1.135 1.127 1.118 1.110
HFLE1507T 1.181 1.171 1.161 1.151 1.142
HFHLER2007T 1.221 1.209 1.198 1.187 1.176
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= A

EEERIAT $NE B8 PEREH108E68
#16  HEFEBIHERRER Y BTGB FHENPY,,) KPR
— EE g, 3% 4% 5% 6%
(R -$12,976 -$7,663 -$2,886 $1,419 $5,306
.- (RO -$11,992 -$6,679 -$1,902 $2,402 $6,290
(R EER107C -$11,206 -$5,892 $1,115 $3,189 $7,077
[FFEERI1 -$10,562 -$5,248 -$471 $3,833 $7,721
[ EAR8 7  -$107,131  -$95,140  -$84.358  -$74,641  -$65.863
ppgg - CORFEEREOI S106148 S94156  $83375 §73657 564,880
T [AAEERI0KR -$105,361  -$93370  -$82,588  -$72,871  -$64,093
[FFEERI1ZC -$104,717  -$92,726  -$81,944  -$72,227  -$63,449
(RS -$295442  -$270,095  -$247,303  -$226,760  -$208,202
pepg DEFUEREOT 5294458 S260111 -S246319 8225776 5207218
— [FAEERI07C -$293,671  -$268324  -$245532  -$224,989  -$206,431
[FFREER1120 -8293,027  -$267,680  -$244,888  -$224,345  -$205,787
(R -$483,751  -$445,048  -$410,244  -$378,874  -$350,534
gy (EFIFIEIZEOTC 8482767 444004 5409261 -$377.890  -$349,550
(FFREEA1070 -$481,980  -$443277  -$408,474  -$377,103  -$348,763
[FEFEERIIZ -$481,336  -$442,633  -$407,830  -$376,460  -$348,119
(FF MR8 -$668,737  -$616,961  -$570,399  -$528.429  -$490,510
ey (EFIFIEIEON 8667753 8615977 569415 $527.445  -$489,526
(EFEERI070 -$666,966  -$615,190  -$568,628  -$526,658  -$488,740
[FREERIIZ -$666,322  -$614,546  -$567,985  -$526,014  -$488,096
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Economic Benefit Analysis of Business Models for the
Electric Scooter: Sharing Economy vs. Battery Rental

Jyh-Yih Hsu"" Chen-Ting Yu’

ABSTRACT

In recent years, the development of electric vehicles and electric scooters have become more and more
popular. In Taiwan, where fossil fuel scooters density is very high, the emerging electric scooter technology
has developed quite differential business models from those of traditional 125 C.C. fossil fuel scooters.
Particularly, two of the most common business models of electric scooters are “battery rental business
model” and “sharing economy business model”. The purpose of this paper is to use the net present value
method and the benefit cost ratio in the cost-benefit analysis, to compare two different types of scooters
mentioned above. We analyze the user's net benefits and the overall metropolitan Taipei City net benefits,
which are generated from the scooter users replacing 125 C.C. fossil fuel scooters with electric scooters.
For application of electric scooters, this paper analyzes two business models, i.e., “Gogoro electric scooter
battery rental” vs. “WeMo Scooter sharing-economy electric scooter”. The empirical results show that
for the users’ criteria, the cost of electric scooters is higher than the cost of traditional 125 C.C. fossil fuel
scooters. “Electric scooter battery rental business model” is more suitable for people who have higher
accumulated driving distance per month, and “Sharing-economy electric scooter business model” is more
suitable for people who have fewer accumulated driving distance per month. On the other hand, according
to the result of sensitivity analysis, the accumulated driving distance is positively correlated with NPV
and BCR in the “Electric scooter battery rental business model”. In the “Sharing-economy electric scooter
business model”, those who ride 100 km per month have NPV > 0 and BCR > 1 at the pricing of NTD$2.25
per minute. Besides, those who ride at least 100 km per month are more sensitive to the pricing. For the
overall metropolitan criteria, those who use the “Electric scooter battery rental business model” to replace
the traditional 125 C.C. fossil fuel scooter and have higher accumulated driving distance per month can
generate higher net benefits to the whole metropolitan. Those who use the “Sharing-economy electric
scooter business model” to replace the traditional 125 C.C. fossil fuel scooter and have fewer accumulated
driving distance per month can generate higher net benefits to the whole metropolitan.

Keywords: Electric scooters, Battery rental business model, Sharing economy, Net present value, Benefit-
cost ratio, Carbon price.
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