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Objective: The purpose of this paper is to define the type of car sharing service
suitable for autonomous vehicles.

Background: Ergonomics has a wide range of research areas. Diversity of research
topic is one of the major strong points of this discipline especially in the era of fusion.
Dominant areas among the diversity changed from time to time. It is interesting to
study the attributing factors of the dominant areas.

Method: Researched and analyzed cases of car sharing services at home and abroad,
and then classified them from the perspective of service design (User, Provider, Tool,
Service). Based on this researched, it was defined as a type of autonomous vehicle
sharing service.

Results: From a service design perspective, there are eight types that are derived,
and they are divided into stages according to the degree of community activation.

Conclusion: A shared model type based on a human and local community that can
increase user confidence by activating the community of users using the service.

Application: This study can be most meaningful in defining the autonomous car
sharing model in the future.

Keywords: Car sharing service, Car sharing service model, Autonomous car, Service
design

1. Introduction
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gemeinschaftyg Zdst0) =g 3&H7t AHSXHE ,
oDy REat DI%% THOE Y%t E|ACH LH(Uben2
Magazine, 2018) X} =

XtSAH A 2] glo], ArgRol e ot

£ YE 2 A|ZtE| {30 (Hankoyreh, 2014),
2l AtO0|2t= ZItE 0|0 R I (Korea Economy
ACHNews vision e, 2017). 287t Ot ZQZ 4 Ha|st 7§01 RRIZ|E,
E H|E ZAo WE NZ1 FA 2X| A3 52 22 (News vision e 2017).
XS S/ AA AE F2E 20158 119 220, 2020 0= 359 2, 202492 659 £ o I 21.8%Y MEE A
O 0|55/ RUCKNavigantresearch). = LHOA] 3t 20114 6ARO|HE =LY RSA 37 A
SHRIA, 202001 = 5000922 AlFO| & A2z HAUstn ACKSamjongKPMG, 2018).
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HEA 5 AIZOl gkt HE0] 0j79 AEF 3/ MHA 2ZEWf) SSEUX & FHE ASAE A[SHE AlthE 10420
B ZCE 0|F5tH, MH|AZ9| w&O| Xt2|Fe= Ml 32 WE HYO| Yojg o2 MY 0|et 20| RAgFd AraAtel i
It FHUEIE 7} S1F 22 XS] BSof WEkHankyung Economy, 2016) 7|1E2] ZLHQ| AHSXF HEYXNH SO MH|ASI7F FgE|D
U, 37 MH|A AHQ| HECRE 2bMdXA HOjZ0| E0{E Aol2ts RHE Qs ZAHSHEH 7|Y¥E0|(Korea Economy Magazine,
2018) GM, Ford, Volkswagen, BMW &1t Z& MO|X Xt YHE SHLE XtaAt 70| o 7t & Z2UMZ ZAISHALY,
7|E XY S5 Mu[20] HIEQ EXHE St QUCE 2020 F7HK] 2 39| AtEFW XtSAVF 483 & o2t oFE 1 e,
0[F 2035 H0|= & XAEFH XAsit7t 7tsg A2 WAL D Y= 7H2O(National IT Industry Promotion Agency, 2017) At&
& 25 ZEZ et Yoid ALE o FEIC

XHEA 35 MHIAE HigtE e CHdst A-S0| AUCE 71 CHEXQ 35 A T2l B2C (Business to Customen®} P2P (Peer to Peer)
2 L0 BAL, XpEAEE HE Jhso 7F MO (Car Sharing), MSAEE 42l AR9| XHE EiA| HE 2 ALBSHD, AIRAIEZ H|
SAtet O|8XHE PIZY = s EHES 2Ysts HEHQl 2t0|E | Y (Ride Hailing) =X X|7HX| & O|S5te 7HE HE{Q| 240
E MO{(Ride Sharing)Zt 22 At 4] & BHCh O ERt2 W ChYs WENE O|RO{X|= XtSA 37 MHIA AFE T
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2. Method
2 AFE 2T Xtk ACUE|E JF S1F 20| LHshE ek AR MY 37 dH 22 A7 E AR AHA &t
A 37 AMHlAE 37 WAl et L3t 20| 25 CHFuture Automobile Mobility Revolution, 2017) (Table 1).

Table 1. Various car sharing business

Service name Features
B2C car sharing Users share a car on a time basis that owned by a business operator
P2P car sharing Users share a car on a time basis that owned by a privately-owned car
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Table 1. Various car sharing business (Continued)

Service name

Features

Ride sharing (Carpool)

Carpooling (also car-sharing, ride-sharing and lift-sharing) is the sharing of car journeys so
that more than one person travels in a car, and prevents the need for others to have to
drive to a location themselves.

Ride hailing

Individuals use their own cars in the form of taxis, and operators operate systems for them.
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Table 2. Car sharing types by operating model

Service Name

Features

Round-trip model

Taking a shared car back to its rented place.
The most common and traditional car-sharing model

Service area based
one-way model

If the vehicle is left in a desired place, it cannot be returned if it is not a destination
outside the service area.

Station based one-way model

To return the vehicle to one of the stations distributed in the operating area.

Ho
T
(e
[on
@
u
[El
(m
=
2
B
N
@
o
0O
&
it

22 (Poolus) & 2271l 4Rl A-SAF Sf AMH[A Al E Z=ASHO, Table 31t

Table 3. Researched car sharing services

Service Name Country Features
1 Uber USA P2P / Ride hailing
2 ZipCar USA B2C / Car sharing
3 Car2Go Germany B2C / Car sharing
4 Turo USA P2P / Car sharing
5 SnappCar Netherlands P2P / Car sharing
6 Getaround USA P2P / Car sharing
7 Lyft USA P2P / Ride hailing
8 BlaBlaCar France P2P / Ride sharing
9 GoCarShare United Kingdom P2P / Ride sharing
10 DriveNow Germany B2C / Car sharing
11 DiDi China P2P / Ride hailing
12 Grab Vietnam P2P / Ride hailing
13 Olah India P2P / Ride hailing
14 SoCar Korea B2C / Car sharing

http://jesk.or.kr
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Table 3. Researched car sharing services (Continued)

Service Name Country Features
15 GreenCar Korea B2C / Car sharing
16 Poolus Korea P2P / Rides sharing
17 Wible Korea B2C / Car sharing
18 Deliverycar Korea B2C / Car sharing
19 Kakao Taxi Korea P2P / Ride hailing
20 PeopleCar Korea B2C / Car sharing
21 CarSome Korea B2C / Car sharing
22 CityCar Korea B2C / Car sharing
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Table 4. Elements of service design

Step Sample
User A user is a person who utilizes a service
Provider A person who plans, manufactures, and delivers services to users
Tool Tools used by users when using services
Service (Platform) Platform of service

Table 5. 8 Types of car sharing model

Step Feature

Step 0. A self-owned car

Step 1. Barter service

Step 2. Ride hailing

Step 3. P2P sharing service

Step 4. B2C sharing service

Step 5. Ride sharing

Step 6. local area community-based sharing services

Step 7. Relationship and local area community-based sharing services
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njo

E HEEHOM 37 EFE M7t 07t I Jhed|, 244242 dHe §F T 7t FEX|A LEtLe e 4™
gtoz el AH[o| THHOIAM AlZ| 7[Hto| HHX AH|ZE D{2{Cte| H2LO0|CHKIm and Oh 2013) (Figure 1).

Traditional Economy Sharing Economy
Ownership Share
deplete resources resource saving
produce profit create value

paradigm change

Competition Trust

Over wasteful forms of

: Collaborative Consumption
hyper-consumption

Figure 1. Change to the shared economic paradigm
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dg dadtes 2O 21ZakZak and Knack 20002 AE|7F Z7H6HA| ™ Az H|&O|Lt SSHEE UAAH, BEXE F7HA17|H
BHNE HEAIZICHAghion et al, 2009). O] 7HE2 57 ZHMOME YA HEEICE Botsman0f [MEH 57 dX& A7t H
o= Efellt MEE Sl Hafisks A2 Z(Chosun Biz, 2013) ME|7F A0|H AMEXIS| 37 MH|A 0|8 2|7} ORI CHPark, 2015).
37 AMH[A HELA BEOIAM AZ| 2O ofL2l AT 523 AR LIEILH=D|, Ol AFXF ZJ0| MH|AS| = AW QAR
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st¢t Ho| 7+ 2 FHOIXY, 2/A7 RASAE 22| sjorsiH 2 /A H&0| =& 0| EHHO|CHFigure 2).

User = Provider

Figure 2. Step 0

3.2 Step.1

TEAE OI8AtRt MSAZE 112 HHE of= YEZ SSweAO[L) ME[AEAF)0| g1, =FESA)= MSKAH S5t

A
SAt= O|EAOA Ol3+EE HMSettt 0/of o5& d fEf O|8At= MEXA XY H[E= XISt Of THAO siFot= iE
t

MOl A= 7Hel =AIZL Ofof s EStThFigure 3).
User Provider
Transportation
Payment

Figure 3. Step 1

3.3 Step.2

2CHAIO] H2 MHIAMEE)S 7|82 O|8Xtet MSAZt HEst 08¢tct. o|Mof| O|&Xts MH[AESE)Y H[ES X|25tH
MH|AEHZ) 0 K SXte 4902 Hi2StC) o[of CHEX Q! AHE 2H{(Ubern7t 0|0 SZHEICE 2 (Uben= Z3ME AMO|A O| X}
ot MSXE At MHIAZ HSAIL 22 ARQ| RAHSAHE E{A|QF ZH0| AMESICE O|8Xt= O] MH|AE Solf HOtst o]t
= M3gH=C) o= S20j0A AIZREl JHE CHEX Ol 20| EHOE MH[AZ MEQ| H|=LA RES HSAIZI HEXO Z] FH AL
g2 Qo] &ES|= AHO|CE O MH|AQ MM XtEXE AFTH AFRO| 2T 7|At BE{F0| glojk, 2H 7|AZ U2 BET
= QUCH= HO|CKNam, 2017). O|&XH= O|SE|AH 0|2 28310 SHEAM A X /XWX AEAE ZESHD, MK & 2
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HAtel EE ¥ 4 U220, ZH 7t 7+50t0] ORISR BO| 0| &dt= AH|20|Ch(Figure 4).

Paymey \ :

User

Qranspona‘ n

Figure 4. Step 2

3.4 Step.3

4TAE MH[A SUF 2HOIM O|8Xtet MISAL =75 S/ A= RHE0ILE EHFS 7|HCZ of HEHQl p2p MH[AZ 0
EXtet MEAE AMHEAE SROLL O|&A= MB[20| HIES X3 = MH2ZZRE 95 i ZELh 0o siEdt=
AtglE TuroO[C}. ADHE ClHO|AS] EHOoZ e gt S/ 222 RN MY Z, EUF oM ZHESHH O|8Xtet XS

S HEMNAFH, EFets uFeez Qo) MH|A oA 0| 8Atet MESAks HFLIEIZE HEEA & ChFigure 5).

Service

Payment Income
istributions

User Provide

Figure 5. Step 3

3.5 Step.4

4THA = TEH FHM O (Car Sharing 22 MB|AESEF)0| =FHASAHE L2781 O|EX0|A =PRSS XSt 0] 7

rlo
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7HX| HEfO| H|=L|A REO| QIC} Figure 6 Step 4-1'2 Z0| MH|ATF =5 AQ38LTD O|AE 2 AMH|
=51 =5 0|83H= LAO|TE & HM= Figure 6 Step 4-2'9F 22 X 27t MH|A O|CE Ol &
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3.6 Step.5

SElE MEIAEARB)S 7IEH22 MSAA =77t £510] 4 O|8Atet MSAtE SHX|2ts w0l EMect. SHA| nge
OZ QU3 MH|A JOfM O|EAteL MSAE AHRLIEIZE FEEA ECh 2B 9] UH‘_WHIE O|8At= S3Z0| M|~ 0|80
st Bl&S XI=3H &2, E2HE2 MLt +9dS HEdHH E . 7HE(carpool)
A2 222 (Poolus)Zt ULE E2AE ELXIQ FHX| 7L HIxot MSAeH 08XHE HAIZ i) F=
E 7|4 20|= HO{3 MH|AZ, OfF2|A 0 S 2E310] et SE0|U, 91X 20| & ER5t0] 0|84t

SOttf. Hlxet SHX|Z oA 0|S3t7| HE0| BA| QAo XtSX S/ MB|AELH Xt B[22 018 7Hs3t0]
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Paymey‘

User

Figure 7. Step 5

3.7 Step.6

6CHAlE ARLIEl & S/ HEIZ MH2= XY 7|8 AHRLE|l S0 S31A 2|21, X[ 7[Hke] HRLIE|0 £3t 0[&AHS0] 0] AH|
A5 O|gelrt olof HEMQl A= 2017 1287 H HEt HTH22 2EE Y 7[0AtSA2] ME|A2! 2{S(Wible)O|Ct ?|=(Wible)
2 FAHY MSK 7 MHAZ Ofn fE HXIE 7|Hez oY OtmtE YFUUSO0| O|AIL S/ AtSAts MH|A 2/Z 0|84
HOM OfZ2|7 0|22 0|8 7h5¢t AHSAHE HOED O|AIZHS Of<fSiCt OfME FARYO| AHO|H2Z 7|E ASAH S/ A
25 0|8 [of O[EAt7E AH|O|MO| AT 7t AHSAHE 0188 27t 10| Door to Door AH|AE 0|20 & 4= UCt= A0

H|
2 gdolct.

0|8A=2l OfmtE YFUS2 OHLE FZ MUE Fhsecond canZ 0|&o}H, Ol 7(Ic—’@! 7|2t HFUE[OA A|ZE|= AfH|A 0]7]
M=ol ojo] o= Yo MEEE ERot M2 MH|AZF AREA FCh o MB|Ao] 7HY 2 FH 2l 'Door to Door' AfH|A i},
XY HRLIE| 7|grez HEt H7THOIX2 20Hg0] AT E A2 MH|A =S 250 QlCHFigure 8).

Community
base on area

Service

Figure 8. Step 6

http://jesk.or.kr



J Ergon Soc Korea

i A-SAH S7 MB[20] ARLIEIS 2d=7t HE =0t
S

-
[¢]

=
S

640 Chae Moon Yoo and Young Hwan Pan

3.8 Step.7
of HFLIE &

k=X
=

e

Q 27hct o) of

=0 =2 X
=21 I:I-E T

=2 ALEA}

b

.
o
[

s
o

tLiCH &

2|27} Al

=
ol
K

ol

F

3

710 o

o] AFESHE A017] 20 F2 X[ 7|8 HFLEIZ AMH[2 0|80| 7HSBtL,. SHA|

© T &
A 2Hs

o XAHEAE

A=

olo

0l

o
N

|

6THA 12

of, olgxof i}
BE A ElE %
b xHAEA ARLIE

=]
—

E]

o

o
[s}

2 97| m

I
=

FXIS 718 AR UEMM 2R}

—

L
A S HRUEIZE FIHECh RS

b

pr
)

HOd,

[
FAwLIEl 7|2t MH|AZ O &AL

[

SHA =B ?lQ 6THAIOIA LIEF

[
o

X7} 7t

=
S

At
2f AlZtt €2 X-SK7t 0S50 7F

olct.

ol

7k
(=]

O] MHIA0 #2 &%
7|8tez MHE|A SL =0 ook 42|=Tt

co

=2

Aot x|

pr
)

te] 1 A= 7H2 O, =Ll 30~40CH2)

#3

A= Ehol 'E A0 ROjLL OlS TR EE|Ely 2 AhSAE T2 Q|
0

O|F I8 At7| &7 ASAHRE XA SF MHIAE MH|A TRl @42 MEA

K=}
—

=

=

Ct. of

AN

o]}

A
T

MH|A A

Community

gioloz =3t &
0
oTT
bgse on area / relationshy

i

NS

H

o
4. Conclusion

Figure 9. Step 7

22

bl 2AYOl LiEt

=

pal

Tl

x

F

P8zt 227 AASA 17 AH[22

1
X0
foill

A

I

bAFEAE AR LIEIQ|

ARl AR UEI7H 2837t

_|I_
!
r
IH

&l

A

FACE A2

Cf. MH[AE ARESH

{0
mul
KO0

ol
oF

2
5]

Sl AH8A=2| MH|A Of

A M2t R2 MHEFY SRS MHA AL

.
O:
=

=

=

12| SHAIZ|0] Of

A
(hid

=5 1 MH[29

=l
=

[

[

L}
AN

C}. Ofof et

1)

Hu
ojn

-

ol
B0

_—

=l
op

oF



31 Oct, 2018; 37(5): A Classification of Type of Car Sharing Service in Service Design Perspective 641

0 =Uo Ar8A=2 Bt 8 =7tEDE 0 ot 7|
ARUEl 78422 MH|ALL HHEQLS] RO, MHAS 0|8
Of oot 7= M2[=of MH[A Sl HEHEO| Cfot MEEE =

d

& MEdte 45 22l0] & AOolL.

SHR|E O] AT = SF/ B0 Chet 23 A7t BESH SO|M MH[A X 2-HO| F2E S3f 7IE HI=HA #FAM =
& =Rt = Heret Ao 2lo7h /ULt

Acknowledgements

This paper has been conducted with the support of the “Design Engineering Postgraduate Schools” program, a R&D project
initiated by the Ministry of Trade, Industry and Energy of the Republic of Korea (N0O001436).

References
Aghion, P, Blundell, R, Griffith, R,, Howitt, P and Prantl, S., The Effects of Entry on Incumbent Innovation and Productivity, 2009.
Bae, JH., Deloitte Anjin Review No. 8, Deloitte, 2016.

Chosun Biz, http://biz.chosun.com/site/data/html_dir/2013/08/01/2013080101952.html (retrieved August 01, 2013).

Giddens, A, The Consequences of Modernity, Polity Press, 1990.

Hankoyreh, 2014, http://www.hani.co.kr/arti/economy/car/663642.html (retrieved September 09, 2014).

Hankyung Economy, http://news.hankyung.com/article/2016041416771 (retrieved April 15, 2016).

Hankyung Magazine (Korea Economy Magazine), http://magazine.hankyung.com/business/apps/news?popup=08&nid=018&c1=
10138&inkey=20180514011720002218&mode=sub_view (retrieved May 16, 2018).

Jung, JH. and Kim, B.J, Future Automobile Mobility Revolution, Medicimedia, 2017.

KB Financial Group Inc, KB Knowledge Vitamin -The Reaction of Firms to the Spreading Economy (Sharing Economy) and the
Major Controversy in recent years-, 2017.

Kim, H.K. and Oh, JH., A Study of Sharing Economy as a Soft Strategy for Urban Regeneration in Busan, 2013.

MIT Technology Review, https://www.technologyreview.com/the-download/611190/americans-really-dont-trust-self-driving-cars/,
(retrieved May 22, 2018).

Morning Consult, https.//morningconsult.com/2018/04/05/americans-less-trusting-self-driving-safety-following-high-profile-accidents/,

http://jesk.or.kr



642 Chae Moon Yoo and Young Hwan Pan J Ergon Soc Korea

(retrieved April 05, 2018).

Nam, S.Y, A study on the improvement of domestic sharing economy through design approach: focused on car and space
sectors, Hongik University, 2017.

National IT Industry Promotion Agency, European Unmanned Vehicle Technology and Policy Trend Analysis, Global Tech Korea
In-depth Report (GT2017-EU05), 2017.

News vision e, http;//www.nvp.co.kr/news/articleView.html?idxno=122144 (retrieved September 26, 2017).

Park, H.S., A Study on Relationships between Perceived Risk, Perceived Values, Trust, and Intention to Use for Sharing Economy
Service, Hongik University, 2015.

Roe, J.S., A study on exploring the future mobility service focused on car-sharing system, Kookmin University, 2017.
SamjongKPMG, Samjong INSIGHT Vol. 56, 2018.

Zak, PJ. and Knak, S., Trust and Growth, The Economic Journal Vol. 111, 2011.

Author listings

Chan Moon Yoo: chaemoonyoo@gmail.com

Highest degree: Master's Degree, Student, Department of Experience Design, Kookmin University

Position title: Master's Degree, Student, Department of Experience Design, Kookmin University

Areas of interest: Human-computer Interaction, Autonomous Vehicle, Interaction Design, Usability Evaluation, User Centered Design

Young Hwan Pan: peterpan@kookmin.ac.kr

Highest degree: Ph.D, Korea Advanced Institute of Science and Technology
Position title: Chief Professor, Department of Experience Design, Kookmin University
Areas of interest: Human-computer Interaction, Usability Evaluation, City UX

=)
=
Ho
rt
0f
rio
]
_(')_r
o
N
O
Qt
ot
Pal





