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Abstract The automotive industry is facing a paradigm shift, changing from owning to sharing and from
manufacturing to service. However, it is hard to conclude that the economic value of smart mobility
service is always positive to users. Cost related to owing or share a vehicle is very hard to estimate
from the perspective of potential users as well as the benefit of the service. Focusing on the cost side
of the story, this study develops a cost estimating model based on three main factors: electrification,
advanced driving assistant systems (ADAS) function, and participation of ride—sharing service. As a
result of the model analysis, low cost was estimated as a result when receiving cost benefits such as
electrification and ride—sharing participation. Various factors were analyzed through sensitivity analysis
also. These results can provide useful insights into the cost prediction and strategies for potential users

and manufacturers on smart mobility service market.
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k9] o) o) et H]8-S FA3)7] $e|A= WA 2} Table 2. Sales Price by Vehicle Type
2ko] Aojj== 7 v = 2] % L==—¥o) i B
gol AelF7] 713kl sk A wE Ege] 2 Grade Brand Model Name Sale Price
x%o A B 01}\}_:036]_];]_9_ ZE 1A -
]q— U‘}ﬂ—i ?_ ] 1 ] 1 ]o ?_—LE _O i:gﬁ]m Hyundai Avante W17,960,000
H]-g3} g B8O % Lol <Table 1>3} 3] A eJs}
Semi— . _
93\‘4’. medium Hyundai Kona W20,570,000
Semi— Kia Soul Booster %19,140,000
. . medium
Table 1. Vehicle Life Cycle Cost Structure - -
Medium Hyundai Sonata W25,920,000
Category Subcategory Note Large Kia Carnival W36,100,000
Sale Price VAT included Large Genesis G80 W55,760,000
ADAS Price Large Benz E300 W63,500,000
F - - Optional
I Electric Car Price
X Vehicle Consignment Fee
E Purchase Seoul Standard A gl Alell sk HEae AEe5EA 7ee
D Registration Plate _ _ o
4 2 7t Aol U n§% SR 2 Base] ool
State Subsidy G Car S
t L B | = Y
Municipal Subsidy reen Lar suppor X]Oﬂ g}‘]% Zéy—%‘ E]e"g‘ }'Oﬂﬂ' Q—’;Eoﬂg l?“ ]’H] 10%
Depreciation Residual Rate Annual Rate 7} E%]—QO] 9\)\.9_‘11, ol A3t H]-8-L F- %i/\ﬂoﬂ
. Registration Tax 7% of Sale Price Hl-ed %l\:]—
ax
Automobile Tax Twice a Year 1 g ADAS, ;q7]7-<} ‘j]:iul ] = H] _14_ o]% %ﬁﬂ
Insurance Insurance Once a Year — = -
e s W F Qe nEe HoA A GTES dh,
Fuel/Charging/Car | F uel/Charging Cost
Wash Car Wash Cost
\4 Tire 32 %% H]%
A -
R Black Box e ol A| A o 2B ujd Zhrpakzio] Bhals)
I Engine Oil w - - =
B _ Eneine 0L =6 ol @ Al A7) Whe EE Fuekdl
B ) Airconditioner Filter ~
Maintenance Cost - _gu%’ <Table 3>& SH% AR E et}
L Replacing Wiper
E Consumables Brake Fluid
Brake Pad Table 3. Vehicle Residual Rate
Antif
nhirecze Domestic Foreign
N 1
Gearbox Oi Year 1 72.5% 72.9%
Batt
attery Year 2 61.4% 60.5%
Carpool .. . X . ~
Service Driving Distance Profit Year 3 51.8% 50.0%
Year 4 43.7% 41.2%
Year 5 36.8% 34.0%
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Table 4. Vehicle Tax

Avante Kona Soul Sonata
Yearl 273,000 273,000 273,000 520,000
Year2 273,000 273,000 273,000 520,000
Year3 259,350 259,350 259,350 494,000
Year4 245,700 245,700 245,700 468,000
Year5 232,050 232,050 232,050 442,000
Carnival G80 E300
Yearl 915,200 915,200 520,000
Year2 915,200 915,200 520,000
Year3 869,440 869,440 494,000
Year4 823,680 823,680 468,000
Yearb 777,920 777,920 442,000
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ADAS B4 oJ5(5.6%), 7183 A7 o)% uldg] A9
w2 ER1(<Table 5>)& A7} Aikell Wedsigict.

Table 5. Annual Mileage Discount Rate

Driving Distance Discount Rate
3,000km or Less 32%
5,000km or Less 24%
7,000km or Less 22%
10,000km or Less 17%
12,000km or Less 4%

25 Tl g AfEAlel A FAlRE FRE 3
skt 2021d 19 A= Het :‘54%}% 7}
1,420.339/LS 7502 AAsglon, ¢
71 A I AR TREEY x}
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Table 6. Fuel Economy (Unit: km/L)

Model Name Combined Urban Highway
Avante 15.2 13.6 17.7
Kona 12.8 11.4 14.9
Soul 12.4 11.5 13.6
Sonata 13.1 11.7 15.1
Carnival 11.4 10.2 13.4
G80 9.1 7.9 11.2
E300 10.7 10.3 11.0

AL B3l G 99
MRS A3 A AR g R

2 A enll20], - 97 o]8 A3a, o
A A Hasshs & ARksh A slnr Yaehs
VA AR, 13 AR A AR Yaehes ATARE

T8 A= Eshoh
Efo]ofi= 2pFe] Anjet 8 Adeol uig- & IS
T FFolth Eloloje] H&-S 45| el uAll F
715 50,000km®] 3 sHA|= AT 21]. Tt
abFel] A-gafjoF & & 71} Efolo] o] Fofjo] Aolst
B2 oo mE Fo 714 A Alo|EoA 78 %
i) 7H & AlF SR AT <Table 7> A}

29 Eolo] gl 7HAL e,

Table 7. Tire Sales Price

Model Name Wheel Size Sale Price
Avante 15¢ W279,880

Kona 16* W450,000

Soul 17" W511,200

Sonata 16* W511,200
Carnival 18% W630,560

G80 18° W630,560

E300 18* W630,560
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Table 8. Replacement Cycle and Cost

Expendables Cost Type | Cost (W) Cycle
Black Box Material 199,000 -
Airconditioner Filter Material 14,740 2 times /year
Wiper Material 13,740 2 times /year
Material 40,250
Engine Oil 5,000km
Labor 14,000
Material 6,380
Brake Fluid 20,000km
Labor 33,000
Material 30,220
Brake Pad 20,000km
Labor 27,000
Material 13,520
Antifreeze 40,000km
Labor 50,000
Material 74,520
Gearbox Oil 40,000km
Labor 35,000
Battery Material 73,810 40,000km
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Table 9. Sales Price of Electrified Vehicles

Grade Model Name Sale Price
Semi—medium Avante EV W42,960,000
Semi—medium Kona EV W48,615,750
Semi—medium Soul Booster EV 48,410,000

Medium Sonata EV W50,920,000

Large Carnival EV W61,100,000

Large G80 EV W80,760,000

Large E300 EV W88,500,000

Medium IilFeiglc(H\fy:kﬁ:? W72,034,950
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BZ%), AVN(Audio Video Navigation) HE]W]t]o] A]
2" AlEs A=" 360% SVM(Surround View
Monitor) A|~8l3} A EH PDW(Parking Distance
Warning) #-& 955 &elste] & AFEs3ith

<Table 10> Z} 2} -3 ADAS H|-8-S Liehdth

Table 10. ADAS Price by Vehicle Type

Model Engine Type Optional Cost
Internal —combustion W6,241,917
Avante
Electirc W5,879,000
Internal—combustion W6,418,917
Kona
Electirc W5,879,000
Internal —combustion W6,418,917
Soul
Electirc W5,879,000
Internal —combustion W5,879,000
Sonata
Electirc W5,879,000
Internal —combustion W6,418,917
Carnival
Electirc W6,056,000
Internal —combustion W4,336,833
G80
Electirc W4,336,833
Internal —combustion W5,993,000
E300
Electirc W5,993,000
NEXO Hydrogen Electric W5,566,833
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Table 11. Estimated Results according to Kona's Cost Structure (Unit: 1,000 won)

AD |Electrif| Owners . Maintenance Ride— - Final
Area AS |ication hip Price Tax Insurance Fuel Cost Cost sharing Profit Depreciation Amount
Urban| x | x [Individu| 20,826 8,416 4,870 24,918 15,859 B -1,933 72,956
a al (28.55%) | (11.54%) (6.68%) (34.15%) | (21.74%) (—2.65%) (100%)
Urb | o | y |Individu| 27,244 8,865 6,001 24,918 15,859 B -2,536 80,352
an al (33.91%) | (11.03%) (7.47%) (31.01%) | (19.74%) (-3.16%) (100%)
Ub | | o |Individu| 35371 3,981 5,543 2,887 12,824 B —4,569 56,037
an al (63.12%) (7.10%) (9.89%) (5.15%) (22.89%) (-8.16%) (100%)
Ub | o | o |[Individu| 41,250 4,339 6,077 2,887 12,824 ~ -5,122 62,255
an al (66.26%) (6.97%) (9.76%) (4.64%) (20.60%) (—8.23%) (100%)
Ub | v | x| sharin 20,826 8,416 4,870 24,918 15,859 —4,861 ~1,933 68,094
an DRAMNE | (30.58%) | (12.36%) (7.15%) (36.59%) | (23.29%) | (—7.14%) | (—2.84%) (100%)
b | o | x| sharin 27,244 8,865 6,001 24,918 15,859 —4,861 -2,536 75,490
an SHArng | (35 099%) | (11.74%) (7.95%) (33.01%) | (21.01%) | (—6.44%) | (—3.36%) (100%)
Ub | v | o | s 35,371 3,981 5,543 2,887 12,824 —4,861 —4,569 51,175
an arme | (69.12%) (7.78%) (10.83%) (5.64%) (25.06%) | (=9.50%) | (—8.93%) (100%)
Ub | o o | shain 41,250 4,339 6,077 2,887 12,824 —4,861 -5,122 57,393
an Sharng | (71 879) (7.56%) (10.59%) (5.03%) (22.34%) | (—8.47%) | (—8.93%) (100%)
Ru | | y |Mndividu| 20,826 4,867 3,074 22,192 9,678 B —5,389 55,249
ral al (37.69%) (8.81%) (5.56%) (40.17%) | (17.52%) (=9.75%) (100%)
rural| o | x [Individu| 27244 5,316 3,797 22,192 9,678 B -7,071 61,159
ura al (44.55%) (8.69%) (6.21%) (36.29%) | (15.83%) (-11.56%) | (100%)
rurat| x| o [mdividu| 35371 2,476 3,498 3,196 6,643 B —12,737 38,449
ura al (91.99%) (6.44%) (9.10%) (8.31%) (17.28%) (—33.13%) | (100%)
rual| 0 | o |mdividu| 41,250 2,834 3,845 3,196 6,643 B —14,277 43,493
al (94.84%) (6.52%) (8.84%) (7.35%) (15.28%) (=32.83%) | (100%)
raatl x| x| Sharin 20,826 4,867 3,074 22,192 9,678 -3,339 -7,071 51,910
21 (40.12%) (9.38%) (5.92%) (42.75%) | (18.65%) | (—6.43%) | (=12.23%) | (100%)
ruratl 0 | x| Sharin 27,244 5,316 3,797 22,192 9,678 -3,339 —7,071 57,820
ura DRAMNg | (47 129%) (9.19%) (6.57%) (38.38%) | (16.74%) | (=5.78%) | (=12.23%) | (100%)
ruatl x| 0 | sharin 35,371 2,476 3,498 3,196 6,643 -3,339 —12,737 35,110
SHArng | 100.749%) | (7.05%) (9.96%) (9.10%) (18.92%) | (=9.51%) | (-36.28%) | (100%)
raadl 0 1 o sharin 41,250 2,834 3,845 3,196 6,643 -3,339 —14,277 40,154
SHarng | (109 739%) | (7.06%) (9.58%) (7.96%) (16.55%) | (—8.32%) | (-35.56%) | (100%)
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Table 12. Differences in Cost per km due to
Fluctuations in Fuel Costs
Individual (W) Ride—sharing (W)
Fuel Cost

Original ADAS Original ADAS

1,100 337 374 250 279
1,200 345 382 257 286
1,300 354 391 264 294
1,400 363 400 271 301
1,500 372 409 278 308
1,600 381 418 285 315
1,700 389 426 292 322

71 A7}, <Table 12>9} Zo] S-7H]7} 1009 =713
wjebch 1) AafF 2 oF 9%, SR I A oF
749 v]g Aolrt HAYSh= AL ERlsel) wgt
ADAS g w2 H|-& Z}o]25= 7 J
A B }%ﬂﬁt 30¢1e] Zpo]

& Al Hotots
=

© A HIE 720 Fe ] BlFellA 79I g
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Table 13. Differences in Cost per km due to
Fluctuations in Charging Costs
Charging Individual (W) Ride—sharing (W)
Cost Original ADAS Original ADAS
70 277 308 202 227
80 279 310 203 228
90 280 311 205 230
100 282 313 206 231
110 283 315 207 232
120 285 316 209 234
130 287 318 210 235
610 364 395 272 297
620 366 397 273 298
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Table 14. Differences in Cost per km according to

Electrification
Area /22 o‘“f“hi 1({3;1)3 Kona EV () ?,ig)
Urban X Sharing 272 205 67
Rural X Sharing 208 140 68
Rural 0 Sharing 231 161 70
Urban 0O Sharing 302 230 72
Rural X Own 276 192 84
Urban X Own 365 280 85
Rural 0 Own 306 217 89
Urban 0 Own 402 311 91
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Area AD Elecﬁriﬁc Own Sharing Diff.
. . . AS ation (W) (W) (%)
Table 15. Differences in Cost per km according to ADAS — " T o o
Area Elec.trifi O\nfx?er ADAS Original Diff. Rural 0] 0] 217 161 56
cation ship (W) (W) (%) Rural X X 276 208 63
Rural Sharing 161 140 21 Rural 0 X 306 931 75
Rural X Sharing 231 208 23 Urban X 0 280 205 75
Rural 0] Own 217 192 25 Urban 0 0 311 230 31
Rural X Own 306 276 30 Urban X X 365 279 93
Urban (0] Sharing 230 205 25 Urban 0 X 102 302 100
Urban X Sharing 302 272 30
Urban 0] Own 311 280 31
Urban X Own 402 365 37 ;ﬂiﬂ _T—z‘sggl 10%= 40:;‘(]_ %‘VQI’@'E]F&C 7]';@ Oﬂ/ﬂ ]:)H\O%Ur
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Table 17. Differences in Cost per km based on Ride—sharing Ratio

Area ADAS Electrification 5% 10% 15% 20% 25% 30% 100%
Rural X 0 145 140 136 131 126 121 53

Rural 0 0 165 161 156 151 146 141 73

Urban X 0 210 205 200 195 190 185 117
Rural X X 212 208 203 198 193 188 120
Urban 0 0 234 230 225 220 215 210 142
Rural 0 X 236 231 226 222 217 212 144
Urban X X 277 272 268 263 258 253 185
Urban 0 X 307 302 297 292 287 283 215
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Fig. 1. Cost per km depending on Ride—sharing Ratio, Area, ADAS, and Electrification (EV vs. ICE)
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