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ABSTRACT

With commercial apps popular in EU, MaaS has been emerging around the globe as a new
approach to worsening urban traffic problems. In contrast, it is still mainstay in Korea simply
discussing the concept and necessities of Maa$, rather than secking for real-world solutions for the
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commercialization. The purpose of this research is to analyze the demand-side ilmpacts of travel time
and cost changes according to MaaS adoption, and to see its commercial feasibility in Korea. The
2010 KTDB traveler’s nationwide OD data is used to estimate the level of fare discount for balancing
the mode shift and fare revenue changes followed by MaaS implementation.

The analysis results show that MaaS leads to the increase of public transport ridership as a result
of the diminishing travel cost and time, and that the time saving works more positively for ridership
increase. Also, the optimum level of fare discount is estimated 2.56% without damaging the revenue.
This finding reveals that MaaS impact is superior to the other single-sided public transport inventive

@ 2019, The Korea Institute of measures since it can affect both travel cost and time reduction at the same time.

Intelligent Transport Systems. All
rights reserved. Key words : Mobility as a Service, Demand-side impact, Commercial feasibility, Optimum fare discount rate
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<Table 1> Trends in international MaaS research

Classification Description

* Contribute to Share Transportation Activation of New Mobility Service

* Quality improvement of Transportation Service & To be high-class, diversified Service
* Offer effective service through optimized service management based on demands

* Decrease in car usage & The resulting Social cost reductions

* Possibility investment of Effective transportation infra through practical data analysis

* Shift from provider to user of Demand-reponsive service

* Reduction of User Travel time, Travel cost

Impacts

* Activation of various private companies & Increase user demand

* Inter-Modal Technology
* Integrated Solution of payment- Ticketing
Technical * Information&Communication Technology
Factor * Cloud Technology
* BigData Integration&Analysis Technology
* Implementation of complex transportation system Technology

* Existing transportation companies rebound and revenue decline
Risk of MaaS | « Possible data leakage and personal information threats
* Complex settlement and profit distribution among stakeholders

* Prepare legal measures to supplement personal information

* Establish a system to avoid conflicts between existing operators

Policy Support | * Improve institutional structure to provide customized integrated services

* Improve institutional and infrastructure to provide transportation services that users need in the blind spots of
temporal and spatial transportation
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<Table 2> Expected Impacts

Classification Description

* Possibility of demand changes due to reduction of travel cost and travel time
Demand change & Modal split Ratio | ¢ Creating new demand for public transportation
* Reduction of private vehicle’s modal share

* Minimizing the cost levied on transportation operators

Profitabilit . .
ottabiity * Need to prepare measures against decline in revenue
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Travel Data

Foundation of Travel Diary Survey Data

Calculation of the day coefficient Calculation of Data Average Rate

Foundation of Transportation
Safety Authority Data

Calculation of Basic Revenue

Discount Rate Change (10~100%)

Elasticity Calculation

Calculation of Car Conversion Rate - Monitoring data
- Modal Split Model
Calculation of New Revenue - Overseas Elasticity

— Compare of Basic Revenue

Determine Optimal Fare Discount Rate

<Fig. 1> Analysis process

6 CIRITSYUR=EZT 187, MI12(2019H 28)



MasS(Mobility as a Service)2l MEHZ &0l =& &4

2. RNEME QI8 AIEHIO|M WHE

QPA AT vho} o] MaaSE B3] kel FAAIZE Mot m§Uelo] A5 ATk Ak et
PYUBE PASIL MaaS ol &4 F27k F71E A0 AT & Ak olo] B Fash v gl &
Qe the 2 PHOR A 83T

4 AL 5839 A9 FAAL ¥ FYAYE o] §3tel £ BF FISEST WHHAL &=
M 583 1 ES HESAT HFRE A9 o5A teh 23S A FEd FRAFAS A8
ool 2 W8 SN, vAOR AN TN LIAAF Ag3ied ALATON0R 18T
2 A2 A WHHYOR, A B AY 2k o] 5ol hE FhaTE AU TP AN

(Out-vehicle Time)®} X} Al ZHIn-vehicle Time) 2.2 YFojA 54 o % JELIE o %3}04 FHEE xR
AIZE, ZFAAZHEZIAZE, B5A13E HA2AIRDS AT KTDBAHH 84S ti7] AR B =R AZRS 7}
5202 A8sAT T3 MaaSE 3] 7EH EPAIZLL ITF2017)9] o= ATH84-88% %) 1l at]
B 86% TE= ALt ¢, w89 A ALAIZe] WElv) gltka 7 E T

<Table 3> Travel time and cost in the Seoul Metropolitan Area

Classification Car ‘ Taxi ‘ Bus ‘ Subway ‘ Bus+Subway
In-vehicle time In-Vehicle Travel Time
Waiti
afmng 0 5 Waiting time at the station
Time
Travel Time Out- N
(min) vehicle C.CCSS 0 5 Walking time
. Time
Time
Transf . . .
ra.ns ° 0 0 Time to transfer public transportation
Time
In-vehicle Time - -
Reduced Time —of-
Qut © . - (Out-vehicle Time*0.86) reduction
vehicle Time

Fuel cost Basic fare +
Parking fee / toll | additional cost

Travel Cost(won) Public transportation costs

Discount rate for simulation - 10% increase from O to 100%.

<Table 4> Modal Split Ratio in the Seoul Metropolitan Area

Classification Before the MaaS
Seoul Metropolitan Area Seoul Seoul Metropolitan Area Seoul
Mode Traffic Modal Split Traffic Modal Split Travel Travel Travel Travel
Volume Ratio(%) Volume Ratio(%) Time(min) | Cost(won) | Time(min) | Cost(won)
Car 17,360,602 474 4,450,528 30.8 51 10,384 28 9,212
Taxi 3,731,704 10.2 1,991,288 13.8 61 21,951 38 12,371
Bus 8,357,662 22.8 3,553,425 24.6 88 2,656 42 1,424
Subway 4,617,872 12.6 3,172,719 219 72 1,682 35 1,341
Bus+Subway | 2,587,402 7.1 1,288,611 8.9 68 2162 32 1,384
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<Table 3>9) $57 FAAL B W& 715 Fal MaaS A 19| FAF, SHRDE, BN L, FAA
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FEE DB $AARS vimstgon, 424 Y 24 54 ¢ BF hFLF ol §aTo] 1371UOE )
3 2AS) S2HUG. £ 28 54 3 FRE FYALE 3448802 AEF FAA ki,
gebd glo) ARE Jes FUEGRgS B Wast FUEus
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FUpgEge RE4L B4 EE S Pokld B5HoR A48
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AHEE I Qe BYolth & dF o4& KTDBoA 753 THEHES S 28313t
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¥ ool A 37 :

EYEAo) Wl FRAYRYS FEIGOH FYNEI AP we M B2EY 2L o 43y
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(Logit Mode) & 28313 Itk A3H3, W2, BA, $842 F 449 FROE AAt BIL 753
% A

[]i =ﬁ1 j;jime,+ ﬁ2,p'r7::05t,+ dummyi (1)
Uj = ﬁl Z;ime, + ﬁ?.pu Tgost, + dummyj (2)

Bap : Car, Taxi cost coefficient

Boput BUS, gy, Bus + ,, cOSL coe f ficient

i=1,2(car,taxi)

j = 3,4,5(bus, way, bus + o)

A

&

4 A ol =
MaaS 90 weh Walshs BAAT FANEL 4% SURHES VIS Dok

<Table 5> Modal Split Model Parameter(KTDB)

. KTDB Modal Split Model
(3
Time cOC [ ficient t-ratio T, Coe f ficient t-ratio dummy t-ratio
Car 2.15846 33.1765
-0.014217 -31.8506
Taxi -2.08676 -31.8484
Bus -0.030513 -106.064 0.892104 20.6634
Subway -0.030528 -15.327 2.34424 52.818
Bus+Subway -0.208306 -27.7326
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FREUEYE ol 43 AT AYSE AT AL FHETE AF A LEUSSL S AY A S 8
SES WYY 5 Qe Aol Basith J)EelE BAL I8 BATENSE Frhsgol, Bw 34
3 gulwse] Pl B BAZ BT 5 ek ol Besty ARy A @AH 2imd

(Incremental Logit model)S 2
A2 2ARde FEUF] Wl o

2 g9 WahE olg3t] 2 ekl i HHSES T3
£ oPolth 3 MaaS A A AFS FHEFES BA0) TP A2 FUHEHE HEo] Fhsan

.

Ao tedt ur,

; PexpAV;
P=—

i
];PjeXpA VJ

P!= Prob.ofselection € i (A fter MaaS)
P; : Modal split ratio(MaasS is enforced)

A V;: Change € the Utilityof Mode i (be fore andafter the MaasS project )

V. 4743

Mz

1. AlYE2 JHe

AT Aveles FANIEY T, ALY =, FANEH AR e BE FolawEtE
742 S TSt A FAHE 1S tiFuFol AEAHLSH, 0~100%7HA] 10%THAE T
HIA AT F AR 5PN TaE Y AR 345 A MaaS7E Al EehE gddt 153
3 e JJr A2 t)7] AlZFE £ A OECD ITF(2017)2] AFAol M AAS 84~88%2] B3k
86% =02 g3tk

w i

hr

(O o o
ol o

<Table 6> Scenario

Classification Travel Cost(Fare) Travel time

Scenario 1 O (0~100% discount rate by 10%) X

Scenario 2 X O (waiting time 86% reduction)
Scenario 3 O (0~5% discount rate by 1%) O (waiting time 86% reduction)

2. S¥YHIZ golo| mE HMIHAILEI21)

MaaSE &3l 5388
<Table 7> A&F o] At}
TEATEEYY] FHES

1l

AAAR, FUFE s

ok AF 108EAIZ S 480 Ak TRERE Wi Sz

Folgo] 10%9 ® HIEEA FOE 03% F7H5H, Belgol 4098 o

1 1% o4 F7kshe Ao FAHUT, YL HL4E QB4R E
%]\

o] Bgol A FAUTE RS 5

Z m:lﬂl mo{' m?l_j
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<Table 7> Analysis Result of Scenario 1 (Travel Cost Discount)

) Modal split ratio(%) Modal split change(%)
Discount Revenue
rate(%) | Car Taxi Bus | Subway Siu‘iy Car Taxi Bus | Subway Siu‘iy (100 million won)

0% 474% | 102% | 22.8% | 12.6% 71% 0.0% 0.0% 0.0% 0.0% 0.0% 0

10% 471% | 10.1% | 23.1% | 127% 71% -0.3% -0.1% 0.3% 0.1% 0.0% -373

20% 46.8% | 10.0% | 233% | 12.8% 71% -0.6% -0.2% 0.5% 0.2% 0.0% =750

30% 46.5% 9.9% 23.6% | 12.9% 71% -0.9% -0.3% 0.8% 0.3% 0.1% -1,130

40% 46.2% 9.8% 239% | 12.9% 72% -1.2% -0.4% 1.1% 0.3% 0.1% -1,513

50% 45.9% 9.7% 24.1% | 13.0% 72% -1.5% -0.5% 1.3% 0.4% 0.1% -1,900

60% | 45.6% | 9.7% | 244% | 13.1% | 73% | -1.8% | -05% | 1.6% 0.5% 0.2% 2,277

70% | 453% | 9.6% | 247% | 132% | 73% | 21% | 0.6% | 1.9% 0.6% 0.2% 2,657

80% | 45.0% | 95% | 250% | 133% | 73% | -24% | -07% | 22% 0.7% 0.2% -3,040

90% 44.7% 9.4% 252% | 133% 7.4% 2.7% -0.8% 2.4% 0.7% 0.3% -3,427

100% 44.7% 9.4% 252% | 133% 7.4% 2.7% -0.8% 2.4% 0.7% 0.3% -3,881
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<Table 8> Analysis Result of Scenario 2 (Travel Time Reduction)

Taxi Modal split ratio(%) Modal split change(%) .
evenue
Travel Bus/ Bus/ o
. Taxi B Taxi B (100 million won)
Time Car axi us | Subway Subway Car axi us | Subway Subway
Basic | 47.4% | 102% | 22.8% | 12.6% | 7.1% 0.0% 0.0% 0.0% 0.0% 0.0% 0
Alt 1 | 452% | 9.7% | 24.6% | 133% | 73% 22% | 05% 1.8% 0.7% 0.1% 123.1
Alt 2 | 447% | 10.6% | 243% | 132% | 72% 27% | 0.4% 1.5% 0.6% 0.1% 112.5
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<Table 9> Analysis Result of Scenario 3 (Travel Cost & Time Reduction)

. Modal split ratio(%) Modal split change(%)
Discount Revenue
rate(%) | Car Taxi Bus | Subway Bus/ Car Taxi Bus | Subway Bus/ (100 million won)

Subway Subway

0% 447% | 10.6% | 243% | 132% | 72% | 27% | 04% 1.5% 0.6% 0.1% 1125

1% 47% | 10.6% | 243% | 132% | 72% | 27% | 04% 1.5% 0.6% 0.1% 73.1

2% 47% | 10.6% | 243% | 132% | 72% | 27% | 04% 1.5% 0.6% 0.1% 357

3% 44.6% | 10.6% | 244% | 132% | 72% | 28% | 04% 1.6% 0.6% 0.1% 2.8

4% 44.6% | 10.6% | 244% | 132% | 72% | 28% | 04% 1.6% 0.6% 0.1% -42.1

5% 44.6% | 10.6% | 244% | 132% | 72% | 28% | 04% 1.6% 0.6% 0.1% -79.8

MaaS A28 T Al £ F2 A7) dAYsEA] oA o8] HUE o] A= HATAES 4
gt A} 256% o2 EAEHAY. ol FHHE TRl0] 256% FFEOE ALY HF &4
R= HFoA Hulo #8738 a3t Yelhiye Aoz Agd 4 Qloh

15000 |
100.00
50.00 4

-50.00 .
-100.00
-150.00 ¢
-200.00 <
-250.00
-300.00

©

0% 2% 4% 6% 8% 10% 12%

<Fig. 2> Changes in Revenue due to Travel Time-Cost Discounts
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