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Analysis of the Priority Supply Areas of Personal Mobility in Seoul, Korea

: Focusing on the Travel Characteristics of First-and-Last Miles
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Abstract

The purpose of this study is to identify a priority area for demand-based personal mobility (PM) supply considering first-
mile (FM), last-mile (LM), and walking-only mobilities in Seoul, Korea. The main findings of the study are as follows. When
combining FM, LM, and walking-only mobilities, PM demand was high in areas where access to major public transportation
was relatively scarce and hinterlands possessed naturally occurring narrow roads. It was also high in areas with a
university district built on a hinterland, areas where young people passed frequently, and areas with considerable distance
between the subway station and university campus. Moreover, PM demand was found to be high in residential areas with
mixed land use, where business and commercial areas were concentrated around the subway station, and in areas with
high employment. These results suggest that a PM service provider should consider the characteristics of land use, major
facilities in the surrounding area, primary PM users, and public transportation infrastructure. This study contributes to the
development of public policies for the establishment of the MaaS system, which is an integrated mobility service linking
PM and public transportation.
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Table 1. Previous studies related to personal mobility

Studies Research method Key findings
Literature review This study focused on the mobility environment that hinders the growth of the
Ko (2017) descrintive analvsis personal mobility sector from a regulatory point of view and suggested the need of
P y system that prioritizes the safety of electric personal mobility users and pedestrians.
Multile rearession This study analyzed factors affecting the willingness to pay of electric kick-board
Shin (2020) modeﬁ 9 users in Seongdong-gu, Seoul. This study found that the travel time value is not
unconditionally proportional to the travel time.
This study analyzed factors affecting the use of the public bicycle "Tashu" in
Min et al. Machine learning technique, ~ Daejeon. They found that time, day of the week, and the weather had a major
(2017) random-forest model influence on the use of "Tashu". Also they predicted the demand of "Tashu" using
random-forest model.
Shin et al tétlz\rgt#tr%;s\s”zg dlgdsut(cjelr?wgs This study focused on personal mobility’s current status and issues. They
(2017) ‘ on personal mobilit}y/ suggested the direction and necessity of system improvement to promote the use
descriptive analysis of personal mobility
Soand An i~ : This report described the changes in the public transportation system caused by
(2020) Descriptive analysis the application of smart mobility and personal mobility services.
. . This study focused on MaasS, which is the expansion concept of personal mobility
8501 g?d Cho Iagggaritutriséeavrgea\llv’sis service, and described the direction of personal mobility in terms of user benefit,
P y environmental benefit, and economic benefit.
Choi and Multilevel ordinal logistic This study analyzed factors affecting the willingness to use electric scooter users
Jung (2020) rearession model 9 in Busan, South Korea. They found that low fares, high slopes, and long distances
9 9 had a major influence on the willingness to use electric scooters.
Button et al Literature review. This study reviewed the viability and economics of e-scooters in the context of the
(2020) : descrivtive analvsis regulatory environment operating in U.S. cities. They described a new type of
P Y mobility provided by transportation network companies.
Spatial durbin model This study analyzed factors affecting the use of e-scooter users. They found that
Caspietal. ggographically weigHted employment rate and bicycle infrastructure had a significant influence on the use
(2020) regression model of e-scooter. This study also found that student use is high in areas with low
economic levels.
Chen et al Distance sensitivity analysis,  This study found that ride-sharing services is more likely to reduce the size and
(2020) : mixed integer linear mileage of autonomous vehicles. The application of the MILP model to
programming (MILP) model autonomous vehicle services enables solving the first-mile problem.
Hardt and - o This study reported the pilot test results of e-scooters conducted in Munich,
Bogenberger zggf t;zt, descriptive Germany. This study argued that the use of e-scooters can replace 64% of
(2017) y commuting and leisure trips.
Hardt and - } This study found that a majority of daily trips are suitable for e-scooters. However,
Bogenberger Pilot test, pre-post survey, this study indicated that charging infrastructure, safety, and weather conditions,
descriptive analysis
(2019) P Y baggage capacity are restricting elements for the sue of e-scooters.

Hollingsworth
etal.

Life cycle assessment,
Monte Carlo scenarios

This study analyzed that the effect of the use of e-scooters on the environmental
burden. This study concluded that the use of e-scooters does not have a significant

(2019) and analysis impact on the environmental burden.
- . R - This study analyzed factors affecting the use of the e-scooter in Austin, TX. They
EJQ'%%S)nd Bal 'r\éegrgggi%r?lgqoon;:l found that areas with higher population density and more residents with higher
9 education were associated with more e-scooter trips.
- - : This study analyzed e-scooter trips in Indianapolis in the U.S. and found that the
I(‘Q'%%)al' greiég—lgg\s/’ﬁr?ant%?;alysis temporal usage patterns were significantly different from the conventional AM/PM

traffic peaks.

Lazarus et al.

Comparative analysis,
discrete choice analysis,

This study analyzed bike-sharing system in San Francisco, CA. They found a
complementary relationship between the Ford GoBike (docked bike-sharing

(2020) geospatial suitability analysis  system) and JUMP (dockless e-bike sharing system).
Linet al Graph convolutional neural This study proposed a novel GCNN-DDGF model that can learn hidden
(2018) ‘ network (GCNN), data driven  heterogeneous pairwise correlations between stations to predict station-level
graph filter (DDGF) hourly demand in a large-scale bike-sharing network.
McKenzie Spatio-temporal similarity This study analyzed spatiotemporal differences and similarities between
(2020) analysis descriptive micromobility services in Washington DC. They study found that the micromobility
analysis provided faster mobility service than the ride-hailing service.
This study analyzed the effects of the built environment and temporal factors on
Sunetal. Generalized additive mixed bike-sharing in Seattle, WA. They found that hilly terrain, rain, and small networks
(2018) model reduced bike-sharing use. Also, this study found bus-bike integration helped

promote bike-sharing.
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Figure 2. Spatial unit of analysis
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Table 2. Data description
£ =% a9 REEX
Step Data name Description Data source
o = XsEuEH AL AL, 2016
x4 Ey e =] o5 S oS l =1

. O iEEe=gd . E=AE Intelligent transportation systems,
PM 3 75 Nationwide standard node link Rode type 2016
XY 7=
Criteria of - 27127 ERE 2015

3 - EoTN oto = )
potential PM jD_ix!faEIJ_eIEe\fation model §IoEe National spatial data infrastructure
installation 9 P portal, 2015
area AT EPEEE MHEEAERE, 2015

Biotope map Land use type Seoul urban planning portal, 2015
ZX] F4 Origin address,
PM 29 EM ZYAIZE Departure time,
PM ;;m;n-tli IS AAEN AL ERIX| FA Destination address, 271E6H|0|E{ DB, 2016
lvsi Household travel survey SZAAIZE Arrival time, Korea transport database, 2016
analysis 8T Mode,
515 02 Transfer or not
3. AHE X EMHRIY 7= SAY

Table 3. Descriptive analysis of spatial unit

SAEte] F2 XE BF  EIER AR AR@ 9E HE
Spatial unit Primary indicators Mean S.D Min. Max. Skewness Kurtosis
_ SHAM = quﬁ(km2)
WYS coo T > 1.43 1.60 0.21 13.18 - -
(42471) Area of admin. dong (km?)
Admin.dong  syx= 1y He7iE ACt] A(0H)
e Xore) Ol o T TI
(424) No. of hexagon in admin._Eiong 25.80 1229 8 91 1.92 5.6
HELS SAIE Holf 5= 01 =Hot 53 4
No. of trips that walked more than 5 minutes ~ 24.04 98.16 0 1,842 7.84 8291
to use public transportation
HS0E otAl & ZE=MXVA] 58 04 =26
HEUH Y =
(6,69771) No. of trips that walked for more than 5 21.62 73.84 0 1,522 8.47 107.48
Hexagon minutes to the final destination after getting
unit off public transportation
(6,697) [T
HOR 52 Oy s 2297 9921 0 2005 171 22273
No. of trips more than 5 minutes on foot
TEH| 52 O|AF E8H A
txl 5= 03 58 6863  193.99 0 4227 693 7740

Total no. of trips more than 5 minutes
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Table 4. Upper 10 areas of FM trip generations

B =] i
o T12)3 G 2FIREAR S B EFA o] A E O] A=
J

JET ASE Aol AFNFAX Ak Al P73

=9 FM S8 24 92X
Rank Upper areas of FM trip generations
TETNEs L

[ Gaebong-dong area, Guro-gu

MED = A0 olry

oS

s Dongsomun-dong area, Seongbuk-gu
ST s Gl
= Seongsu-dong area, Seongdong-gu
4 MUE g7txts L
Namgajwa-dong area, Seodaemun-gu
5 LTI Xff4E Aok
Jayang4-dong area, Gwangjin-gu
6 S H=Es U
Myeonmokdong area, Jungnang-gu
7 Mz YtiE L
Bangbae-dong area, Seocho-gu
8 SET MAE L
Sajik-dong area, Jongno-gu
9 HE FES L
Jeongneung-dong area, Seongbuk-gu
10 el

Chang-dong area, Dobong-gu
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Figure 3. FM trips with more than 5-minute walking for public transportation
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Table 5. Upper 10 areas of LM trip generations
=2 M S22l deixid
Rank Upper areas of LM trip generations
1 ET Sefs ol
Yeoksam-dong area, Gangnam-gu
2 ST ER227+ Ly
Chungmuro-2ga area, Jung-gu
3 ST =9 U
Donui-dong area, Jongno-gu
Ou_#:rl_ ﬂl—E OI[H
4
Bulgwang dong area, Eunpyeong-gu
5 HSHT 22437} U
Mullae-dong-3ga area, Yeongdeungpo-gu
6 MET dgE ok
Haengdang-dong area, Seongdong-gu
7 HE sHiE L
Dongseon-dong area, Seongbuk-gu
8 OfE~ Mus Ak
Seogyo-dong area, Mapo-gu
° 2T E227t
Jongno-2ga area, Jongno-gu
10 SAT EME U

Heukseok-dong area, Dongjak-gu
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Table 6. Upper 10 areas of walking-only trip generations

=% ERSH U A2iXIY
Rank Upper areas of walking-only trip generations
1 SUiE+ 3gels Yo
Cheongnyangri-dong area, Dongdaemun-gu
2 =T 0joks Lok
Mia-dong area, Gangbuk-gu
3 A2 AMERT} LY
Samsun-dong-5ga area, Seongbuk-gu
4 NET s o
Bangbae-dong area, Seocho-gu
5 CeT Yeks U
Banghak-dong area, Dobong-gu
6 AT AIEE L
Sinjeong-dong area, Yangcheon-gu
7 ML Chols
Daesin-dong area, Seodaemun-gu
8 T A s Lo
Jayang-dong area, Gwangjin-gu
9 e+ s g
Chang-dong area, Dobong-gu
10 EETHES L

Ssangmun-dong area, Dobong-gu
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Figure 5. Walking-only trips with more than 5 minutes
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Figure 6. Final PM demand volume
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Table 7. Upper 10 areas of PM demand

= PM 42 A2IX|
Rank Upper areas of PM demand
1 HEA AMEE7H U
Samsun-dong-5ga area, Seongbuk-gu
. St HRls
Cheongnyangri-dong area, Dongdaemun-gu
3 HEA SAES67H Y
Dongsomun-dong-6ga area, Seongbuk-gu
4 227 0jos U
Mia-dong area, Gangbuk-gu
5 HAT IS e
Bangbae-dong area, Seocho-gu
6 7272 Ut
Gaebong-dong area, Guro-gu
. TR XY Ut
Jayang-dong area, Gwangjin-gu
=57 F5 U
g Chang-dong area, Dobong-gu
M= HEE o
2 Jeongneung-dong area, Seongbuk-gu
HISHE O

Banghak-dong area, Dobong-gu
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