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Al 2 & MaaSet LBS9| 7idy AgA+ 1
Al 1 & MaaS
1) MaaS9] 7§

MaaS(Mobility as a Service)x= “AH|ARA Q] o]F S olgk= ol
o] gol= "HE FAYQl Sonja Heikkila7} 20149 ¢E disti(Aalto
University)oll A AAF =22 2HA A& WEATE o] ofe|r oo Er=
1990t SRHEE EAFA|TE Heikkila®] AF-2 A€ AH|IAE AlFoh=
Zoltt. o] A MaaSe| A AR C = QIASIT

MaaS& M=% 3¢ 1F ARA Rz F¢ ZOeE A4 (Maade
st id &Aoo #olo], Sonja Heikkild®= MaaSE "5& R E A|A-2
BAZE DA A FHAQl RUYE AB|AE AlFote AAEY o7 FHx
Aolgict. 201449, S.Hietanene MaaSE "AH|A Alg dAC] G e H o]
A5 Tl ARRANA Rt o]F RFE Alscte 28 RE'E AEsiie
o, gt wE sHHSs 1, S olF o, AAA, B, A dio
ol sdste] ARgAA HeEd REYE m7|Ae}t A=

Tl HEAS pE Hool WS 3
°

.
f
l
o
off [
El

)
o
>
N
H
o
I

o 2% b5 ol 42 AT Aol
¢ ey AAMads Aze Ade AEA =4 Fuse]
ol WAle] WSS AT o] YL At FHE Azt FAE o
A IS

dlolg] Azt = wE 2% dlolH, doly 7t ==t 3l w

9) Heikkild, S. (2014). Mobility as a service—a proposal for action for the public

administration, case helsinki (Master's thesis).
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2) MaaSef et Add+ g

Susan Shaheen(2016) 52 5
AFE AL, FH uF el A 7lE FdEeofF dve A
AAIGYTE, olefet REle ©S Hegh 9F
H, ot s oS FEotl HAARE Y2 AEE AlEte A ARgAE
M40l HEYEE o anAo=s Agsial g

Timo Ohnmacht (2014) &= AAIZte] QA HE
EEHJJJ EE“O ;(ﬂo}-—ﬂ]:]- ] ]
Stof AREAPA 2EE Rl E Ajh} AHIAE AlFgth e REYE
oF AAZHE] YRR T BE
= FIANE A= dE AAZHLD.
N. Agatz (2012) 52 "3 °l'5 AR YA AH A A AHS] a4

1

A5 S B A % BE oy v}

R
cft
ol
i
o
oft
oot
s

K
Jo
S
of
H
|
2
Se)
S

o
o ju

i
ofl
i)
o
sy
=
>
fiju
>
ok
st
>
20

A T8 TTUTALH g2
AE 7 Jde AS 7Idg & dud Aok 29y ased o] g2 d
gotal agzoln] odfl ARte 7|vd Eart glofopt di4tR dde] F9t
AlEe AR A leng aipAel HAS) Vles Fol duEL 48T
RE g2 Adsior stte AslE A2

Ronald, N 52 olgsd #dl HEE FdokL HARRE 943 WinAlelA
23t REE ATde=s 2F A2de] e A& THede A
T dve 2AEHE ARG 22 R 9§54 7le(CDe der &
TEE gl Y] 7led g2 Vleo] HAdel wet oA ul s ALH F
o] 7FeAdol dHA R HE ForA Al e A

10) Shaheen, S., & Chan, N. (2016). Mobility and the Sharing Economy: Potential to
Overcome First—and Last—Mile Public Transit Connections, UC Berkeley Transportation
Sustainability Research Center.

11) Ohnmacht, T., & Kowald, M. (2014). Route-recording on high resolution
transportation network databases for National Transport Surveys: An option for valid
and reliable distance measures?. 7ransportation  Research  Part C:  Emerging
Technologies, 39, 53-62.

12) Agatz, N., Erera, A., Savelsbergh, M., &Wang, X. (2012). Optimization for dynamic
ride—sharing: A review. European Journal of Operational Research, 223(2), 295-303.
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Polydoropoulou, A T2 W&o SHRLS A5 fs o5 7]
e R FUlehi, wEswe] F9 AHIAS JNESi Aleshe el
mzE Ag, gl g gl AA MEls So 97 AU Eoh, 179
27 ASEE SV Hs) FERE 29 14 Holy 3w
= 74, 24, si4sta Aled AHIAE JHAdsH] st 28 2AE FHsHok
stal, #42veA dATEAS deld 4 2 Ae FHRE 14 oF
mfelo] oot AARE Hlolg Aot €], £, o] ARL iF S R

Gl d
d2E T o MHLd olg s& 9 & olsista FE AE & 5
2

Sof Shths AEE AAHTHS.
Slob Zo B AT WEe BF, AelF Ak, 4F ATSS TH LT
S 917 714, AutE EdE B9, F4 0% AAY D MaaS 59 A4

=
£ A2glo] dAw Ade] Fastl Agsts 2
%

MaaSe] Tido] 7]22Ql olef, =dae A&, gzl gl 5 AA| AfujLo

sHE T AR opdt 17 Mu|so] 2 Bl A9, Holg 3 8 A
gl = Folof ettt dsiE AR olf et FHA Vs T

71 : 2 s F8A
7IH EAlS] A& THeet WA S8AY I vE Aem oifdn. o
= A7 AYE VxR, Hu ASAH] A7 ¥ SoiA Hold MaaS

13) Ronald, N., Yang, ], & Thompson, R. G. (2016). Exploring co—modality using
on—demand transport systems. Transportation Research Procedia, 12, 203-212.

14) Polydoropoulou, A., Pagoni, L., Tsirimpa, A., Roumboutsos, A., Kamargianni, M., &
Tsouros, L. (2020). Prototype business models for Mobility—as—a—Service. Transportation
Research Part A: Policy and Practice, 131, 149-162.

_’|7_



3) MaaS AA &4 At

7h 294l UbiGo

UbiGoe 299l AEEFo] BAFE & Mobility as a Service (MaaS) A|
SHAIRE, 20130 Aol dA olFs HAIShr] It ZAHQ olF
74 AFska vk AR Aol B oF wE Y A4 17]72] g
Heff 20119 A9 FHO] A Y m2AEo|A AQHE Gl o] ZEA|
EoME tF wE AH|Aet #EH B=YyA 73] 9 sfg AH|IAE 7Y
Stel= AH|A Z2NAE HENH O A9 A FHlsoA H&2 4
Aot FoAdE EolH dA olFe AKAH LR AT 5 Sle FEAeln
A= e IEF olF AHIAE AT 5 Sl AHlA 2ol ZHHA Sl

= s EEYHY

N
()
—_
—_
i
fz o

B 20143717, ‘Go:Smart'ZhHs A7 @¥ Z=AEE Fo
A AML 9L HAEdT A SA1H 9 Vastra Gotaland
TEOoR TU% ‘Go:Smart Z2AEO] Astogl Aol AEat 4
F9F Folv AAAQ e THAsta, JH 7
= 5% > £ AlFste A2 ==Y
Aok Zlo] 2 BR% F StUQlrh weba o] mgAEo A= UbiGodhs=
MaaS AH|AE 7idstar, A9d A|2e] E-ZA]91 ITEH| E 2] (Gothenburg) ol
A ARE A
20139 11€47¥ 20149 49712 6704 &<t & 717F7F Fofst A9
o] MPE et o] A2 TF A WA ZLH MaaS A2 AFGEHH, &

AT 712 JH AR AR Leid gk AR, ofF U4, 1§ 2

<
)

7
)
IN
i

N,
tol

HE 59 5% 24 g3, madEr 2 438 ARt LdE giE
vk S 94gon], wPE EAE Aus 4§ FUsa Hojsty
orgrom TiREo] PitEe o meAE HE At WIS U

15) Boethius, O., & Arby, H. (2011). Den flexible trafikanten—En affarsmodell fér en
samlad mobilitetstjanst.
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ehdstA WrtEgla, O Axpb g dAnpEgich 2 Bt Aate] dE #vt
27} T2AEE W]l A HIFT, UbiGoZl olE0] 7]&o d&51x] oot
g ookttt 2 o A" Ak Ego] 3l Feusrdoe] ¢ AHst
T #HeEoH At Wgo] ZFEHe. A 4
AR AR AFate] et o]&L Eolal FauF, B E AHA o
29 © wo] 5t 9t} ‘Go:Smart ZRAEL 0|59 olF W QIAE
ZAE © "HelshA vl o oot ol S A
FAE AN, olEL olF AEL H& anFoR
T Qleh),

671 Soto] AuA<Q Go:Smart 23S EUZ, 2013Wo= THHE]
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X
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Hoagu AL FF LF, Delvk TH AWA, B4 5 oy
)

16) Sochor, J., Karlsson, I. M., & Strémberg, H. (2016). Trying out mobility as a
service: Experiences from a field trial and implications for understanding demand.
Transportation Research Record, 2542(1), 57-64.

17) Strémberg, H., Karlsson, 1. M., & Sochor, J. (2018). Inviting travelers to the
smorgasbord of sustainable urban transport: evidence from a MaaS field trial.
Transportation, 45(6), 1655-1670.
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DE FUe AP 4 ook B3 g oo uet fgEs @214 e
T 71%e stk A8 29 7l B 4§ FtEE SEehA

"Whim point'E AHgste] ol HlEE A2 4 At d 2= ZRE

M-S AT o, WHIMS tlekeh dejz maele] o718 Agste] A
FA7E AN % Aol WA FelHoE Y 4 Y=E FeHIY
2-2 F3). WHIM®| £ 02 53 542 5 24 750l A4gart
WHIM ojZelAolde Agatol el okt A% 4 glonf 3
zo] hopet A% AAHS A8E Bast gl oA mEeHE o B
S o] Ful AgA @ BRFCIH e vge B 4 9

Tickets and zones

You can use Whim to purchase individual tickets as well as manage season passes and series fickets. You can find infarmation on prices
and zones balow

Zone One-time ticket H5L 30-day season pass

AB 2.80E 62,70

BC 28CE 6270

ABC 410€ 99,70

CD 3.20€ 80.60€

BCD 410€ 9970€
ABCD 570€ 14270

D 2.80€ =

Teusula Keravo

sipoo

- o
Eauniainen

© 6 0 0

Kirkkonummi

Sluntio

(18 2-2] WHIM®] w712 A=
Z2]: WHIMAO|E

_2’|_



WHIM2 AdE Sk 47N A5 =A=HUAeH g 1 AHEH
A7F AMEF, REF Y FFPolEet 42 uE IHE RARE SHECL
tf. E3F Maa$S Global> WHIME =4 A%l §HSIo] Av[A RHILIE H
< S Agoltt. WHIMS| H& F stute A& 7t ols HAe =
skl QA High oEEE =9 ©4 HWiEY 1F ATs Eole
Aoty AR AHgATY olF WS TRl HYFise ol-8stH Hu g
BRI Al - FAS A"ete s @Attt WHIME ot ol U<
SOt oefet AMgAte] /78 SEAIZI7] Sl "efdt A" EdEe
AEshe A E AHA Zofo] Azl FAE HoEr. o] AHjie 3
At AHEAFE FAIR e AAZ = ?lzé‘igi uot

gHce ] 2] g]

A€ HESIH MaaSe] 7}7‘} 2l *}Eﬂ 14 *P%Z}Oﬂﬂl o %

Boe ATt SA =4 mueE e A% s
o Hr}. E7, milele] BoplA AlY HTH AL SYsty e A

I 7o gigh Fx 2dS Al-Fetth
thH o)A 2] MaaS

201990] F= Hlo|HolA == Hx= " ZUYE AA (MaaS)'
£ EXFE Hold MaaS EHEE WA, Aopbd, HIY, A7, online
car—hailing, & T3 A 5 TS
EolA "door to door" A A RHEZEE 9t
o}, kA #lo]A o] MaaSeE 5U4H ZHES
(FfE) 2| =ef violR(HE) A= d&
2k B YTE FUFot AFEES ALoA MaaSe] 715 FHOE o]F A

A

20208 94, HloldA= MaaS EWEFS 10| Esto], 7HeH (i)
A=}t vhol=(FHE) A=t @Al "Maa

S =
ot o] QS MaaS EFFS 7|Hez oF 1&g Fhof dist &4 A
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H MaaSE olx 27 A7t 2949l 54Ag gsid Hdo| o5
=
[e)

A=t AZE, M B

ol AL Bl GLKM) ZAl A olole AHEer &2
A=, dus HolH e wE 3 wEel 53] SET Aol 1A13F vl
2] SoshA] gow FHA| o] Ao =AE 4 gtk I8y MaaS &
Fe A H 5, dubdor Ashde WA B Uebd I AAE ol
Stil, 3% WFFEeR oldhe ¢ Aol ©@EHA, OvtE sidches
il AU fxe mE JHe Be 5 A &, EBA 1E e g9l
FE, 79, vy g4y g2 BT w@e 5 o o|A" uF ARt

[l o

o} Welste}”

2 MFE "MaaS A DA AEFOAAM Hlo] YA wEHS]= HolH

MaaS9] #41 442 thet o] LEYrt.

20234 69 U7HA H|o]H MaaS ZHE o] €27} 30009 FE de
o, W FHF 6305 Yol AFA wWE AHAES AFotd, ATH wE
4 §Hof ofgt AEEe 229 Eo & A TE AH|

=
2 g 4507 T oo, = &

ro. B
il
i)
e

< 129 2o & Aol A A . Hlo]d MaaS+ Maa$
2.0 44 Al Adste, =AY "HERE + HA/EH/ARA /A (22
D " F BEYE AE WE|AlCld AR|AE A Sstal FARARE "y
/71ZF + EA U S /sE HA/EA(ZERD 9 ZEPE A” b

_25_



ol MHI2E Stste], Fa ook 5o AW ZRAES GPsa WE +
AF A AHAE Asete] kol Aol 5 54 158 daem
Aol Wr| Aol A MHIAE A7 A

st
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T

4) MaaS9] ZAH

Tt MaaSt @ 742 A3 EAo] AWt ek, 6] 9129} AA
7+ AE ZdoAolt, 91 MaaSe] A4 7|5 & sl A8} b
e 15 SRS 21 HHe| ArE Adsi Ao o)F Age =4
sh= ol mgo] "ok Iy 91x1e] AT} A=ge AT 7H, AE 7}
27], GPS 92 5 olf] Qo] gL wrd wol 927 BASeAL
Eorgotd AbgAE dokgt B ] A

glon, A4l 92 ArE ZAHoa Jo|ES 4 91 Aot uet

MaaSe] AFFE FFA]

r$_>a—l>

AN ARE MaaSe] E o2 HA 7]50]0, ol AMgA} wESH
of AAE i mretd o U ST ALR A, = AR aa, &
A g o EEh AARE Ee AT o U2 BEEE 24e W=
T AEE kot aE AT e maial olF (i de FEARE
i)

e AAZ AR G957 AYE g 2
Z, dlolel &4 tepgR 4, dole gulel=e] Wi 8l Ay S|
A dlolel BAS 34 8l bR SO ZAlolth. AAZE urt RAstet
U BedstE AgAbE o3 2T ARl A9F S Aok g ol uF
Sohe] H4 EL WA, oF WE EE 2 34 BE | =
o] 9irt. weha MaaS7t 9x|9F A7 AHOA HHst=
QM= TrFet SHlA ARt d4le] Hasitt

E gHoRE 917 71&9 $ES kol UUT 94 Jlen AAE 2
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Al 2 4 LBS
1) LBS9] 7y

LBS(Location—Based = Service)== Z[7|8§F  AH|2=A A2 FHA|AF
(GIS: Geographic Information System)2] Z|¢S Hro} 2454 2 279
2] ZR171&(GPS)2 T3l AMALY] AR RS E55te] Hrt Asstal AA]
2 ABIAE AlSSHHS).

LBS= AREAE 917 & HH

4 HRE f5cte] AgA Ix¢ VAR chrd
AU A8 AFTT BAHoRE B 91X

of 2
o pAEY AR, AEAE 2
O oA (ARHEE, BlEE, GPS WHACld AX 5T Agstd]
LBS chZeAolde] b Agich olda FA= AHEAY 914

LBS AH|A

BgH Ts, qo]ﬂ A8 Zle S0 22 oln A=

TMC, ¥ AH]2 T Az 39 &2of 7leke EHoh LBS(H
Z|718E A 2)= O] £ 7|Hte = o JH AB[AE A
Tote] AlFEC] 57 HE 4A(anytime , anywhere , anybody , anything) A
H 2o digt @75 SFHAIT ARRAA o sidE, thE dHloly 42,
AAZE T4 WS Adisty S5t 3HEEE A ol AFES] ¢

RGN Tat MulLs an g ArIE Eu njEfe] JEAH| A 419

offl _\::l
i
rlo
ne
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s ol YgAGES Ho "t d2AFE & e, AlEel § 4
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st stelo] veele & $5@ S wuE AAsL 2 ol
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i)

=
3 Q1A B E WhYSE FXHPAA R (SEM: Structure Equation Model)
& PEstan ok

D) EEY wg 44 9 Ao

THALE 722 3 AFUHEY HHo] AdH A4S FolA Add
A A"l W4= MaaS, LBS, MaaS+LBSo|t},
2 Ao A+ HEo et A2 [E3-1]1 At
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Hag e HpdT =4
U= MaaS AlB|A BHHE2]E A7k
MaaSl HgS = 2 olcty Ajzhsith
o= = IR e Schikofsky
Man MaaSE AHESHH 1§ AlFol 2
aa
ZF A H] 7} © T25)
() MaaS2 | Ao W HEeE7} ¢ Zhang
w7, vZ
Wong=-26)
U A3 MaaSE ol-gste] 7l onee
MaaS3 |
A A= 29 Aol
LRSI LBSE Aoz fx]9 g3t | Zhao LE27
olF(tfNEES =Y & Stk Davis28)
LBS= HollAl Bagt wese] 914
i Zhao L&
LBS LBS2 | & AAXZE AHE A5 &
. (AAZH)
T87) the] & SJx| o 714t stol, LBSE
LBS3 W7t Zoret wheh grEd AEU Zhao L5 .
MBI ARRIE; ABA)E Aled 5 Davis, F.D.
it
Schikofsky &
(MaaS | Y= MaaS+LBS g3+ o] Zhang 5
+LBS) | RdejEet g HedSs =Y YZ Wongs
1 7202 moisict, Zhao L&
MaaS+ Davis, F. D.
LBS ]’]'E‘ MaaS+LBS—94 %63_ E_E]E]O]
(MaaS+ SO WO ZA GlE 7o hikofsky =
(BAFA) 1BS)2 Al D_E [¢ <7 T AC=R Schikofsky &
73t
U= MaaS+LBS9] g3t el Russo, F529
S erozel wE R A WA BE | Song, X5D
LBS)3
Tgo] g Aog AZtET) Park, J. W3D
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24) Schikofsky, J., Dannewald, T., & Kowald, M. (2020). Exploring motivational
mechanisms behind the intention to adopt mobility as a service (MaaS): Insights from
Germany. Transportation Research Part A: Policy and Practice, 131, 296-312.

25) Zhang, T., Tao, D., Qu, X., Zhang, X., Lin, R., & Zhang, W. (2019). The roles of
initial  trust and  perceived risk in  public’s acceptance of  automated
vehicles. Transportation research part C: emerging technologies, 98, 207-220.

26) Wong, Y. Z., Hensher, D. A., & Mulley, C. (2020). Mobility as a service (MaaS):
Charting a future context. Transportation Research Part A: Policy and Practice, 131,
5-19.

27) Wong, Y. Z., Hensher, D. A., & Mulley, C. (2020). Mobility as a service (MaaS):
Charting a future context. Transportation Research Part A: Policy and Practice, 131,
5-19.

28) Davis, F. D. (1989). Perceived usefulness, perceived ease of use, and user acceptance
of information technology. MIS quarterly, 319-340.

29) Russo, F., & Rindone, C. (2023). Smart city for sustainable development: Applied
processes from SUMP to Maa$S at European level. Applied Sciences, 13(3), 1773.

30) Song, X., Guo, R., & Zhang, H. (2022). Maa$ for sustainable urban development. In
Big Data and Mobility as a Service (pp. 265-279). Elsevier.

31) Park, ]J. W. (2017). A Study on the Sustainable Tourism Destination Management
Plan using LBS. Journal of the Korea Academia—Industrial cooperation Society, 18(3),

447-451.

32) Bolton, R. N., & Drew, J. H. (1994). Linking customer satisfaction to service
operations and outcomes. Service quality: New directions in theory and practice, 3(2),
173-200.

33) Rajic, T., Dado, J., & Taborecka—Petrovicova, J. (2013). Linking retail service quality,
satisfaction and perceived value to customer behavioral intentions: Evidence from
Serbia.

34) WL, FkRT, & FREE. (2017). T sEik Azl AT U R E R AR SR — LR
WEIX NE]. 385 XIS RIRT AL, 9(4), 156-174.
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B0 EAE AMEY JA4L 15992 & 53.0%% AAlstal, o442
141902 47.0%% A7} APEEE 194] ojgto] 12908 4.0%E 4
A5k, 2041-2941= 89z 29.6%5 AAFE 304-39A41= 93 o
31.0%= #A3tm, 404] o]d2 106822 35.3%5 AHA|.

At o ARl disiie, AHsAte afret BlEol 52.3%°14L, Ay
SHA 92 W& 47.7%c°It. o|24 tinteo] SHATE AFAE afrstal
lom, o] F 1579 AFA AfAE FFA] 5L o ATAE AR
e SEHATE 94ger TP £ 31.3%E5 AASkL qirh dFdel 2-5Y
AH8ARE 11.3%C1e). §Hd, & goll 5-109 ARgsh= SEAeE 79 A1
2 e SHA HIEol A7 3.3%% 6.3%R, old AFES 44AA °lF
oA i AEAE AHESHE Aol otdet "ao] wet ddgHor Abgshe
Zo] gel= it S8Rt Bl 542 [E 3-2]¢F Zrh
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[E3-2] 7Hel 7|2 AW Hgz 24 ZAh}

pLe

AF = ElLs WHEE (D) | FAENET (%)
& 159 53.0 53.000
44
o] 141 47.0 100.000
18-194) 12 4.0 4.000
20 89 29.7 33.667
ol
30t] 93 31.0 64.667
40t]-40tf o4 | 106 35.3 100.000
24718-S biS<y 157 52.3 52.333
7HA 2L
AU A 143 47.7 100.000
mao | T8 94 31.3 79.000
Jagg | 259 34 11.3 90.333
1o °r—
=t 4 5-10Y 10 3.3 93.667
79 ¢t 19 6.3 100.000
27 300 100.0 100.0

2/t AREL Hao| F2 AVMES F8 ol FTOR AESIH H|

22 50.00%°|tf. ZA7PAFE2] F2 o]&5t=

2, Hl&L 50.00%0]d. ol £Al W 33 % 79 AEAe] 57} gol 1

& A o] shpolm3s), 1 thg oz BAIL xA|stH HLL 43.667%0]Tt.

Zotd, B/ 42/ EG(sharing) AEaF 50 £3F H]RL 30%S drt
nprgto 2 27 9] HlE-2 oF 26%% 7Y Wit ol EA] i A

7 He 227t Adidog BE5H] ot ey 7S gho]x Ak

35) Metz, D. (2018). Tackling urban traffic congestion: The experience of London,
Stockholm and Singapore. Case Studies on Transport Policy, 6(4), 494-498.
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= MaaS+LBS 249 g3=ag=
& oh B AEE 4AT @

i " )
HlEE 42.0%%, AH8A7F MaaS+LBS Rdlo] gohEsiEe] dish &2 7Id

£ 20 eE HojErh
[ 3-8] Al 71| 71& ¥l 24 dit
Frequenc | Percent Cumulative % of
Title Category
y (%) Variance
SHFof of 2
A 44 14.667 14.7
11\/1131};1\8} ol(ii 0(1)]] ;)31
A8l A7 T
SEE %(S(SEﬂ oA 142 47.333 62.0
MEs iz 159 | 64 21.333 83.3
1go] 1-59 50 16.667 100.0
Shof oz
i 37 12.333 12.3
(53] o)
LBS 7]& A7 o=
BV | T 163 | 54333 66.7
Bl (303] oM
15def 1-5¥ 55 18.333 85.0
1go 1-5¥ 45 15.000 100.0
Sho of
i 126 42.000 42.0
(53] o)
MaaS+LBS | @F <l “12]
ATt i 137 45.667 87.7
A HIEL | (303 oH)
15def 1-5¥ 32 10.667 98.3
1go 1-5¥ 5 1.667 100.0
ZA 300 100.0 100.0




(SKewness), A& (kurtosis)S ZGst] ZAME 2157t AFEIo| w=t7]
HSE & ot o7t A BEE 23] o 34 BN of¢ F
o JFS v S22 (Kline, 1998)2 9k Athz|7} 3H <
3), AE7} 10Et 2S fj(JE<10) BEo] 7[EXog A RIS 0=
L 7oy Hr}
E[3- 9]°ﬂ/\1 Zt gtol 259 e At - 15 3 olsh, Hx AdiEt 10
Zot= Aoz Yehd ZF 3ol
;Eﬂ‘_rf'—cioﬂ E]‘E A= N4 3]4H HloleEe AlFL
=

g AA q
(Reliability) 5 SA5H B4e] 449 288 & Ak

ko

Title N | Min. | Max. | Mean | S.D. | skewness | kurtosis

MaaSl1 300 | 1.0 5.0 | 2.343 | 1.232 | 0.511 -0.590

MaaS2 300 | 1.0 5.0 | 2.390 | 1.229 | 0.441 -0.642

MaaS3 300 | 1.0 50 | 2367 | 1.269 | 0.460 -0.766

LBS1 300 | 1.0 5.0 | 2.387 | 1.234 | 0.424 -0.670

LBS2 300 | 1.0 5.0 | 2.350 | 1.243 | 0.457 -0.709

LBS3 300 | 1.0 5.0 | 2.337 | 1.276 | 0.505 -0.753

(MaaS*LBS | 300 | 1.0 | 5.0 | 3683 | 0.955 | -0.001 | -0.460

(MaaSFLBS | 300 | 1.0 | 5.0 | 3533 | 0.999 | -0.032 | -0.397

<Maa)53+LBS 300 | 1.0 | 50 | 3543 |0.986 | -0.058 | —0.230

36) Kline, R. B. (1998). Software review: Software programs for structural equation
modeling: Amos, EQS, and LISREL. Journal of psychoeducational assessment, 16(4),
343-364.
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4) SAETO B 9 AF=

S|
=

M

7h AElE 24

AT a8 AZa7] AaldE SHETS) AT e 24
& paHoR NPsor @

AZA B (Rehab1hty Analys1s)° 2d Aoty grl 9 Jpd HA=9 §
e fon AEE B ATONE ZA AR 24 Weol 27 9B
7F dE = AHE

gelst7] 918l =2HFsHCronbach's Alpha) A1F& A4
35 7He] A ddS vUEll= A=/dAIS (Cronbach’s a)+=
folH A7l =2 Hog wad 4= o3,

Hair, Anderson, Tatham, Black(2003) @ Devellis(1991)-2 ¥H47}
A=dE 7EHoFstH, Cronbach's Alpha Alss= 0.7 ol4itololof dtcyal =%

Rt o2 MRS A7) Sldl T2 B 4 Aol oF

A, M4 S4E ve 7 7] 245 7leeR JU9gH

1. &5 9 o8 =9 T #de] ¥ d=
(Corrected Item—-Total Correlation, CITC7} 0.5 v]gtel 7
AFA)38).,

)

B =RAL 9 % 7}11 NES GBI} AFoR Adstct. &
= 0.8195]1A

0.8522 Uetdozgy SHL 9]

37) Bagozzi, R. P., Baumgartner, J., & Yi, Y. (1989). An investigation into the role of

intentions as mediators of the attitude—behavior relationship. Journal of Economic
psychology, 10(1), 35-62.

38) Hair, J. F., Anderson, R. E., Tatham, R.L. & Black, W. C. (2003). Multivariate Data
Analysis (5th Ed.), Pearson Education, India.

39) DeVellis, R. (1991). Scale development: Theory and application.Newbury Park, CA:
Sage.
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[E 3-10]0llA Shelgh 4= gl upe}l Zo|, Mg A% ghe 7zt
0.852, 0.819, 0.807=2 0.8Ht} 222 &L flo|gle] AFLr} =t AL
o ATk FE A HofAe ojH FE-Z AHA|5H

A
a
HetE e At 37 4eetA gonE PR AN Bar gl
A

E35h "CITC oA &4 00@94 CITC gto] B 058t 3882 HA 3
& Zro] et ATEAE A AEkE £Fo] w2 Ao yeryth F9H4
oz A oy AL A4 o] 0.8HTt Hong ol AFLr} =
T F7HERL BEA o] AR 4 ikl YErT

[# 3-10] Cronbach#1=]&® HA4

Corrected '
Item—Total Cronbach Cronbach's
Title ' Alpha if Item
Correlation Deleted Alpha
(CITC)
MaaS1 0.765 0.754
MaaS MaaS2 0.689 0.825 0.852
MaaS3 0.716 0.800
LBS1 0.664 0.760
LBS LBS2 0.660 0.764 0.819
LBS3 0.693 0.730
(MaaS+LBS)1 0.668 0.724
Maas " (Maas+LBS)2 | 0.701 0.688 0.807
(MaaS+LBS)3 0.600 0.793
) B 24
el B4 (Validity Analysis) A5 AolA 583 FEo=2, duby
o7 A FES ARtolv AdS st d AREoRA] grow, mEhA
Azt H-g-& Hofslr] flsf A EAcste S =, & AR 22
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(O'Leary—Kelly, S. W., okurka, R. J. 1998)4D. & A+o|A= ==
tlolHE Bo 244 8l
Sto] A o] X BEAS
At oz g g9l
A Fafof oh o T
A 1 KMO»0.742)
EA : Bartlett 784 A4 A3} (Sig.<0.05)43
= F4 AFE o 89 A4S AREst, HA A dlolEzE 89l
B0 HgeAE EAT [ 3-11]94 &1 5= 9l%o], KMO 32

3 R
0.848% 0.7Htt v, 29 #£4= fIet dolge] 8+ 23& F55IER

w

£

40) Lawshe, C. H. (1975). A quantitative approach to content validity. Personnel
psychology, 28(4), 563-575.

41) O'Leary—Kelly, S. W., & Vokurka, R. J. (1998). The empirical assessment of
construct validity. Journal of operations management, 16(4), 387-405.

42) Shrestha, N. (2021). Factor analysis as a tool for survey analysis. American Journal
of Applied Mathematics and Statistics, 9(1), 4-11.

43) Hair, J. F., Black, W. C., Babin, B. J., & Anderson, R. E. (2010). Multivariate data
analysis (7th ed.). Upper saddle River, New Jersey: Pearson Education International.
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tlolEl7b 831 B4 Ao AME 4 a2 guleity. X3 HlojE =
Bartlett 734 HA(p < 0.05& Ssto] At Hole7t 891 4o A%

T2 et

[E 3-11] KMO and Bartlett's Test

KMO 0.846
Approx. Chi-Square 1247.960
Bartlett &4 #HA df 36
P value 0.000
[E 3-12]°A &I 4 e AfEE, 29 742 9 & 3719 &
olo] =&EQlom, 1o A= 259%, 24.8%, 24.6%%, WA A7t &
152%= et 60%Xtr = o= AdHE 3709 8 8219 tjixA4o]
Fog2 HojErh
B 3-12] 1 A=Al HAE A FEAT oA

A z7] A3k F= AF A% 3 Alud AAgk
H M (2 EA | 2 | A | EA R | A | % BA | % 7

1| 4.334 | 48.153 | 48.153 | 4.334 | 48.153 | 48.153 | 2.327 | 25.854 | 25.854

2 1.373 | 15.259 | 63.411 | 1.373 | 15.259 | 63.411 | 2.229 | 24.763 | 50.617

3] 1.064 | 11.820 | 75.232 | 1.064 | 11.820 | 75.232 | 2.215 | 24.614 | 75.232

41 0.501 | 5.562 | 80.794

5| 0.415 | 4.613 | 85.407

6] 0.397 | 4.417 | 89.824

71 0.344 | 3.826 | 93.650

8] 0.312 | 3.469 | 97.119

91 0.259 | 2.881 | 100.000

FEUH F4E 24

2 ATl e HlgHA(varimax) 281 -2 ARt a1y AGs
ko] g BAE 7] S AAS ST [ 3-13] Q%lo] A=
o FEH FEE YUeidl=d], 122 iyt dA4es 1o ol #AE
HolZoh [E 3-13]9A4 RE AxdFo| digt 291 H5laF(factor loading)




o 0.5HTh e IS ST 4 glom, o]z folo] P
2 258 5 g0l Uehdthe, frie] Just 55980 BYE 7,
293 ATFR e BAE BAstel A Y 89 BEL Fglon, of
MaaS, LBS, MaaS+LBSS] 7]& H4o] zbzte] EldAe 7141

g 7Y 5 e HolEt,

rr

il

[# 3-13] 39 dE23E

o . 35
T ™o 1 2 3
MaaS1 0.844 0.210 0.235
Maa$S MaaS?2 0.796 0.058 0.349
MaaS3 0.874 0.217 0.020
LBS1 0.108 0.817 0.223
LBS LBS2 0.230 0.804 0.162
LBS3 0.141 0.815 0.268
(MaaS+LBS)1 0.174 0.222 0.815
MaaS+LBS (MaaS+LBS)2 0.100 0.224 0.854
(MaaS+LBS)3 0.303 0.237 0.706
5) ATHELA

gA a2 AEAY 24 2

AAeH, ZF Ao F= e Bt At sig AAde) Haz AMS
A RS Y. AERAe F2 kel HEAE 245,

S Al A2 —1014 1 Afelo] Hejo] glew, ddiglo] 245 ¥ T
o] Weo] TAA LR Fole= UEH. Schober (2018)= ¢ Al+E
A8 e S AASHH, || =10 R Helo] glom, 0.70 <
lr 1 <0999 =2 #o] 3lem, 040 < [r| <0.69°H T A=
o] IiAo] Qlew, 0.10 < [r| < 039019 W2 #edddo] glom, |r|

€ 0.100]% B¢ oFgh Ei RPELe LJERACHS),

44) Lei, M., & Lomax, R. G. (2005). The effect of varying degrees of nonnormality in
structural equation modeling. Structural equation modeling, 12(1), 1-27.
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[E 3-14]014 918 £ 9l%o], LBSe} MaaS 7+ A A% e
0.4120]9, o= 0.01 oA oot A& HolEoh weha LBSS}
Maa$ Zrell= f-o5 A4 A J&ﬂl 7b dvtar & 4 Qloh E3 [# 3-14]

of W2 LBS?F MaaS+LBS 7+e] A3 A4 312 0.529¢]9, 0.01 4=l
A folgt Aoz yEpytth ol LBSQF MaaS+LBS 7roll:= &0t A=A A
I BA J&L omgit) upxjake 2 MaaSet MaaS+LBS 7te] At A
g A2 0473019, 0.01 FFollA FJstA YeTh o= MaaSet
MaaS+LBS 7tz foJgt A4 A4f TAZE s onigitt.

F 3-14] Pearson AFupE-A

Mean S.D. MaaS LBS MaaS+LBS
Maa$S 2.367 1.092 1
LBS 2.358 1.072 0.412%** 1
MaaS+LBS | 3.587 0.833 0.473%** | (0.529%** 1

* p<0.05  ** p<0.01 *** p<0.001

6) 7324 (gap analysis)

[# 3-15]F &3l 370 e 2ol TA| 1w A sia SHAA %ﬂﬂ
Zpol7} ke AES =&8 4 9t (F=198.461 , P<0.001,72=0.399). F
7HHo g2 HuwE &S| MaaS+LBS (3.683)>MaaS (2.343) , MaaS+LBS (
3.683) >LBS (2.387) 2h= A#E A3t o= MaaSe}t LBSO] §3AHE:
(MaaS+LBS)©] MaaSe] €& F715tH= d ERo] "Hthe AS AARITh

45) Schober, P., Boer, C., & Schwarte, L. A. (2018). Correlation coefficients: appropriate
use and interpretation. Anesthesia & analgesia, 126(5), 1763-1768.
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[E 3-15] MaaS5849 74 B4

Effect

Size

>

i)
o S
E)

M

Blox

Mean S. D. F P

MaaS 2.343 1.232

LBS 2.387 1.234
MaaS+

LBS

198.461 0.000 0.399 3>1,2
3.683 0.955

[Z 3-16]o1A 370 =i|d Ttoll o FdEthe HolA Fogt 2fel7t vk
L A28 98 4 At (F=150.256 , P<0.001,72=0.334) . © vop7}, F=
ndo] HwE 53] MaaS+LBS ( 3.533) >MaaS (2.390) , MaaS+LBS (
3.533) >LBS (2.350) k= A%E 43Ut °li= MaaSet LBSO| gotAhgol
MaaS®] 7|55 B FIAE o dthe AS AAR

[ 3-16] LBST8AJ] 74 HA

Effect | A}ZEA
Mean S.D. F P Size u}%u} 7
MaaS$ 2.390 1.229
LBS 2.350 1.243 150.256 | 0.000 0.334 3>1,2
MaaS+LBS | 3.533 0.999

[ 3-17]e14 370 € 7to] AlEES] B
TFEtheE AollA ot Aolzt Stk AES
P<0.001, 2=0.336). H] S E|MaaS+LBS
MaaS+LBS (3.543) >LBS (2.337) 2t= ZAn=
LBS(MaaS+LBS) 9] §otAtgo] AFEE9] ol 5(iifT) ¢ *ﬁ?—.}% -5 Hejo}

g 2 4ge o Hes
ot (F=151.215,
.543) >MaaS (2.367),
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A WE 4 Qrke A2 AARI webd B Qo g el st
L Fwt et @ 4 9k

F 3-17] MaaSe/do] He gy w5 el mal= A +4
Effect | AFFE4]
Mean S.D. F p Size "4’%315’—

Maa$S 2.367 1.269
LBS 2.337 1.276 | 151.215 | 0.000 | 0.336 3>1,2

MaaS+LBS | 3.543 0.986

g Zho] A Zé =S Oﬂ%LZM lﬁﬂo} 114@ ﬂo‘Eﬂ =255
B 7HY] fAMdo]l Erhe AS ou[Rttk(Byrne, 2013)40). o] ZA-& G4
7] el At AR AFARDSEM)O] AlFste 8 B T4 ARE
aEofof gheh o] Aol BEO] HA HYEE Hrkehr] fef & 7z
15 A Fol= CMIN #A, CMIN/DF H-&, AgLE 7
214(AGFD), B <A Al 2AHRMSEA), H]-7]%
2l 7 Ak A5(FD, Hlw A A4=(CFD7F 2ok, o
ole|e} mElo] AY HuE P uf 7 ARE FTIHoR Hdfjof gt
gifEel A7t aF 2 S5ohH Ly dojge] st wotal &
~
2

[3 3-18]o] @W=2H, CMIN/DF= 2.0632, GFI, AGFI, NFI, TLI, IF],
CFI 5ol 2% 0.9 oJ49] 7|&& S5k, RMSEAE 0.0602 0.08Ect &

46) Byrne, B. M. (2013). Structural equation modeling with Mplus: Basic concepts,
applications, and programming. routledge.
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o, SRMRL2 0.0432 0.05Et} Yt} o] = A3t 3= vt SEM o

H
T 71Ze FES0E o] Bl APEE JIekhy B 4 ek

[# 3-18] A723e] AP Pt

Model A E| 78 A A} Fgoi
CMIN 66.026 T8
DF 32 2
CMIN/DF 3 2.063 T8
GFI 0.9 0.960 T8
AGFI 0.9 0.931 58
RMSEA 0.08 0.060 T8
IFI 0.9 0.973 ESEY
NFI >0.9 0.948 T8
TLI(NNFI) 0.9 0.961 ESS
CFI >0.9 0.972 T8
SRMR 0.05 0.043 T8

rhe
re
-+
rr
re
-+
H
ofl

ANM AR 4 MEE e A HAFl SHE F
AT, FRATFRENS BE3l] dZokn yietan. A7stdel d5En
r =
T j=

3-2]°F 2.
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[33-19] 9+y 7 A5 23
, EZ3}
VA2 Estimate | S.E. | C.R. P Ay}
A4
MaaSe] 284
aaSe| & e
—MaaS9] 0.214 10.049 | 4410 | *** | 0.312
24 (MaaS+LBS)
LBSe] 484
—MaaS9] 0.392 |0.062 | 6.315| *** | 0.486 Pl
g2 (MaaS+LBS)
MaaSe]
S (MaaS+LBS)— 0.214 | 0.060 | 3.564 | *** | 0.223 2] =l
ey, w5

79

el MaaS1 4o o1
55 78 MaaS 62
e2 MaaS2 - (224) # i 1 (MaaS+LBS)‘J
64
1 MaaS+LBS 80
3 Maas3 (Maas 2 4) (Maas+L85)2le—E10)
“ el -
57 49 (MaaS+LBS)3 g
e5 LBS1 75 29
57 76 LBS
&b LBS2 = (424) Y
. mely
el LBS3
oz at

AHE e o AF BUE Anw:

AT FMAIHDL “ Maase] 5842 MaaSe] g4l A9 T

1Ak olgom, o] sh4do] Aeislo], MaaSe] 584 2718 B4 Maas
"_

o
=
o shggel A+ G FI ks RS & 4 ek

o



AF7HA2(H2)E “ LBSO 842 MaaSe| P4l A(+)2] JFe n
Atk olglon 7o) AeiE]o], LRSS 484 Z71E BoA MaaSe &4
Aol A(+)9] JF F1 QU= Ao R Yehgrt

AF7HE3(H3) “ MaaSe] A2 ey, szt ()] JFe
13t gom, 7Hdo] o], MaaSet LBSO] 23t e (MaaS+LBS) <
S9E FolA WA, TSl H EobdA oY aE FFAX Ao=

Ehutet

d

Rl

o] A7 thFol WolWA Maas L LBS §% mule] fjg F8%
A o, ZHA REEE ANGL AR ZAE Ba AR a7
oS slefsty, AEHOR ZWA £H 22 T wlolHA Maas

o]
o

w3 @AHoz Agstelt oAb

W2 W WE

r
o,
ol
™,
%,
-0,
u!
e
=,
fin)
rol
4
oo
H
i
N
ku
rE,
aCh
oX
kol
o
o,
W,
>

“RED
84 AW SoA Uepaeh Anted % AAde] g AEd et
Aol wek MaaS % LBS] 3ol ®A FHlolA| B B&Holn %5 ol
S VLS AT 4 U Aol Freln gtk AgAY 87
2 BAY FHS HFHOR molgons B kR v 459 1F A
2E9) A foF AHS ATHL. o] AL oA LF AxH
suESSL A4 FP5T WAL HA5] AT ol2H L AAH AL A

A AAHoE A5y BE AxY a7 2L AR
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ABSTRACT

A Study on the Scalability and Acceptability
of the Integrated Mobility System

in Beijing, China

Wang, Tianhao
Major in Real Estate

Dept. of Economics and Real Estate
The Graduate School

Hansung University

In recent academic research, continuous progress has been made in
theoretical studies related to Mobility as a Service (MaaS) and
Location—Based Services (LBS). Optimizing existing functionalities has
become one of the key research areas. However, there is still a lack of
unified understanding in both the academic and industrial sectors
regarding the new changes brought about by MaaS services and LBS
technology. This gap is attributed to the dispersed nature of research
results, which has failed to clearly articulate the development direction for
optimizing the MaaS$ service and LBS ecosystem.

Therefore, one of the most important and urgent tasks is to develop an
optimized design model that distributes Maa$S services and integrates LBS

technology, improve the convenience and efficiency of movement of urban
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users, and find ways to build an ecosystem that can promote the
development of urban planning.

This paper, recognizing these challenges, focuses on reviewing and
confirming the trends related to the integration of Mobility as a Service
(MaaS) and Location—Based Services (LBS) in the context of Beijing,
China. The research aims to propose a conceptual framework and design
for an integrated model of large—city MaaS+LBS, suitable for Beijing,
assuming that this integration trend will continue in the future.

To achieve this objective, the study comprehensively reviews and
examines domestic and international related prior research and practical
cases. It analyzes and reflects on the innovative concepts, core
technologies, policy challenges, and the impact on urban spatial
sustainability brought about by the integration of MaaS and LBS. The
research further explores the future development trends of MaaS+LBS for
promoting smart cities and sustainable mobility.

The study conducted empirical analysis based on three major
hypotheses rooted in the Beijing metropolitan area and the Jing—Jin—Ji
region of China. These hypotheses are as follows:

1. Research Hypothesis 1: The acceptability of MaaS is positively
influenced by the scalability of MaaS.

2. Research Hypothesis 2: The acceptability of LBS is positively
influenced by the scalability of MaaS.

3. Research Hypothesis 3: The scalability of MaaS is positively
influenced by convenience in daily life and satisfaction.

Using a Structural Equation Model (SEM) that reflects user perception
and attitudes, the study conducted empirical analysis on three types of
systems: MaaS, LBS, and MaaS+LBS. The results confirmed that after the
implementation of the integrated MaaS+LBS model, the frequency of use,

convenience, and satisfaction increased, aligning with the expected effects
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set in the hypotheses.
In conclusion, this research aims to stimulate the development of
innovative solutions related to MaaS and LBS, providing a foundational

framework for in—depth understanding in the academic and professional
fields.

[Keywords] Integrated Mobility System, Location—Based Services, Beijing
MaaS(Mobility as a Service), Acceptance, Scalability
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