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1.1. Background

BaCkgrO und® AR AORHRASINMRU Lw”fgﬂ‘_‘ﬁ['-",é'f* SIHR)

v' Shared bicycles have become increasingly common. -
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B Hourly rate pricing does not reflect actual conditions. . |
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m The distance to port access is long. ..mm\«W!Hl.H!\!!'HMIM I
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BHCkngU"d@ -Figure) Transition of Bicycle-Sharing Ports in Koto City

v Travels starting from Toyosu Station often involve a significant amount of walking,
which can be challenging for some travelers.
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Because...
B Travel time is relatively long. FRERFENZ ),
B Travel becomes inconvenient on rainy days. fOEOEEHFE,
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1.2. Purpose

Background

(@ Shared bicycles have become increasingly common.
17U INERUTETVS,

@ Trips starting from Toyosu Station often involve a significant amount of walking,
which can be challenging for some travelers.
SMERZ I REUTASEN(IIESN'ZL REETHD.

Purpose

Improving the comfort of travel originating from Toyosu Station.
SMBRZE R LB O RE R _E

v

Reduction of total travel time and evaluation of the resulting economic benefits.
BsTATEREZIRSL T BRROE L
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2.1 Location and Data used
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ggx. ‘yw”ux. = ® Railway ®Walk = Bicycle ®Bus w®Car = Sharedbicycle ®Tax
k Figure) Location of Toyosu / \ Figure) Toyosu PP data 2019 /
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2.1 Location and Data used

PP Data Cleaning

/ Merge personal attributes \

Transportation mode usage patterns
differ by personal attribute
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/ Extract origin-destination a’ata\
for Toyosu Station
Purpose: To enhance comfort for

trips originating or terminating at
Toyosu Station

B . SMBRZERRET B DORE M ZME L

Cleaning: Extract data where the
trip's origin or destination is
Toyosu Station
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2.2 Basic Analysis

Shared bicycle Taxi
4% 2%
g(?/g Railway
Bus 42%
Share of Trips by Mode of Transport o«
o Railway . 2135 trip
o Walk : 1632 trip |
o Bicycle : b33 trip Bicycle
o Bus : 284 trip 10%
o Car . 200 trip
o Shared bicycle . 200 trip
o Taxi 97 trip
Walk
32%
m Railway = Walk = Bicycle = Bus w®Car = Sharedbicycle = Taxi
Figure) Share of Trips by Mode of Transportation
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2.2 Basic Analysis

Gender - Transportation Crosstabulations and Residuals Analysis #x(+) ¥ x(-) : 1%HR(p<0.01) 1% significant
4B — 2BFEE VOREST - FRBEDT #(+)  =(=) : 5%EE(p<0.05) 5% significant

Gender-Transportation

**{+) *=*{+) ** (1)

*% (1) ** (1)

* (4) ** () o (4)

L] {+} *E {+}

0% 20% 40% 60% 80% 100%

B Shared bicycle M Taxi Bus Bicycle MW Car ™ Railway ®BWalk
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2.2 Basic Analysis

Age - Trip Transportation Crosstabulations and Residuals Analysis *4(4) #4(=) - 1%HW(p<0.01) 1% significant
Fiip — BFEG VORXEET - BB #(+)  #(=) :5%HEE(p<0.05) 5% significant

Age-Transportation

*E {+} L] {+} b {+}

60s and older | .
* (1) *= (1)
s (+) *(+)
g
*% (1) (1)
E {+} E {+}
40s [ - Il
= {+} ® {+}
® {+} & {+} & {+}
30s [N I
*(+) ) **(+)
*® {+} ® {+}
205 and younger | S
** (1) E 2 {+}
0% 20% 40% 60% 80% 100%
B Shared bicycle B Taxi Bus Bicycle M Car MRailway BWalk
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2.2 Basic Analysis

Trip Purpose - Transportation Crosstabulations and Residuals Analysis

#*x(+) **(=)  1%EHE(p<0.01) 1% significant

B - 30@FE JOREET - FREDT

#(+) #=(=) :5%EE(p<0.05) 5% significant

Trip Purpose-Transportation

L] {+} = {+} = {+}

Shopping -
* (+) * (+)

) () * (+)

Commuting to work/school |

#2 (4) #= (1) *= (+)

] {+} *® {+}

LS {+} e {+}

LS {+} L {+}

Going home [l .

*(+) * (+)
) *() ** (+)

Retun to the office/school [

* (+) * (+)

0% 20% 40% 60% 80%

W Shared bicycle M Taxi Bus Bicycle mCar mRailway mWalk
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2.2 Basic Analysis

Trip Departure Time — Transportation Crosstabulations and Residuals Analysis
R — 3B FE JORSEET - TREDh

Trip Departure Time-Transportation

* = {+}

#*x(+) **(=)  1%EHE(p<0.01) 1% significant

#(+) #=(=) :5%EE(p<0.05) 5% significant

*+)
o N

L] {+} L] {+}

** (+) * (+) * (+)

Daytime .

*=(4) ={+) **(+) ** (+)

0% 20% 40% 60% 80%

100%

W Shared bicycle M Taxi Bus Bicycle mCar MmBailway mWalk
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3.1 Model Overview

Multinomial logit model ( ZIEO0SYMETIV )
& Utility function CGhAEI%L )

Uvatk =P time X time te
Ucar = BI cost * x' cost/lo t BI morning x' morning
Utrain = .8” cost * x" cost/10
Utaxi = ﬁm cost * x'" cost/ 10
Upike = .B””time -x" time + ﬁ””rain x" rain +e"
Ushare 3 .Bmléost ' xm”cost/lo + .Bmumiddle ' x”mmiddle + ﬁ”mrain ) x”mrain + :Baccess * Xacces{|+ )BOCOU * X0coy
Upus = ﬁ””é’ost ) x””’éost/lo gl
P—EXLRIVEH b Uy 74 - HIBSEE Xy BEER EHA
Service Level Variables Trip Characteristics and Regional Characteristics Variables Mesh attribute variable  Constant
snPAZN#4 Explanatory variable
Xtime . Fr2 K5 Traveling time X0cov 0V — > X2 /8= 0-zone mesh coverage
° Sz i . * Dk //—5&\ * D% //_St‘
Xmorning - HEER® £ I — Daparture time dummy (BBERHF : 1) g :gﬁgﬁ i ;%ﬁ
Xmiddle : FEEEE X T — Middle dummy (200~5000m : 1) g" . ij?;g x" lifflf
. - ) ) "r . : > — x'" . : > —
Xrain P K T — Raindummy (R : 1) B, BEE X", BB
. = . IIIII* : S 7 b ’//’/* : S -7 /b
xaccess/egress ’ —7 7 ’EXEE%E AcceSS dlStance gnnn . //\;/ sz ;CHHH . //\;/ 7z
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3.2 Characteristic Explanatory Variables

Shared bicycle port mesh coverage rate (v =744 sn#—t 2y 2h5-)

« Display 500m mesh data and shared bicycle port locations in QGIS
*Using data available as of 2021

QGISETHE00MA v aT—RE, 2 T7HA 7R —FA2KR
X2021FERF S DIERZ AF

« Set the coverage area as the 200m radius around each shared bicycle

port and calculate the population within this coverage area
ST HATINR= D B200mBRAE AN—TY T EREL, hX—ARAOAOEZEH

« For each mesh, calculate the ratio of the covered population to

the total population and define this as the coverage rate
BAy a8, EAAICHTE2HNRN-AODLEEH L, HNN—FKERTE
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3.2 Characteristic Explanatory Variables

Method of access and egress distance 74 +=z/1 7\ xEmans)

« Display the cleaned OD data and shared-cycle stations on QGIS.
QGISETY 2 7HA IV NRT—ay - 7Y —Z>7%DODT — R A2 F R

« Using a distance matrix, calculate the shortest distance from each

origin/destination to the nearest station.
BB P Yy 2 REBLT, HEHBENHS SBREY DR T—> a v COREERYEH
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3.3 Model Esitimation

Estimation Result ( EFJVEERRE )

2025/9/24

INT A —X (=]
EHUE (7€) 3.16 37.21%*
(B#rE) 1.22 10.76%*
(/¥ R) -0.59 -5.09%*
T I (7€) -4.46 -17.99**
(B#rEH) -8.04 -8.53%*
cost (B#E) -0.01 -2.66*
(BH) 0.08 13.85%*
(73> —) 0.00 -471.24%%
(7Y A L) 0.00 -1.86
(/N R) 0.00 2.11%
HEX I — (BEhE) -0.58 -4.08%**
FEERER I — (= T7HA L) 1.21 4.69%*
WA I — (7Y A7) -0.14 -1.32
7 Ut X PRk (zT7HYA7) -0.34 4 65**
V% 5079
REREK 0.65
1E1EE A RTERE 0.64
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4.1 Overview for Policy Analysis

Construction

f Underground Lanes
TN EAHL -

Fee Structure Change
BEHIELE 0

Port Establishment
h— NS

Policy Content FK&RRE Policy Content FE&SRRE Policy Content FE&RRE
Time-based billing : Charged based Develop infrastructure that enables Improved Accessibility with New
on the start time and duration of use  comfortable cycling even on rainy Share-Cycle Ports
Distance-based billing : Charged days

based on distance traveled

BFEERE « AR R EIF AR QRS E] MOBTH., RECEIRENENDIRIEZ SI7HA )R- hOFRRBER(ICLOT,
(SEUCERE Eim 7R
IEBkERE | EITIERECICU CGGRE

Reflection Method xBS:E Reflection Method KB5:E Reflection Method &B5:E
Change the rate per unit of the time Set the rain dummy variable for Reduce access/egress distance

or distance shared bicycles to O Increase cover area

BT (ARERE S TDON % EE SIT7HAINOMIZ-EE%O(RTE TICR - A TV AREREZ IR, HIN—-TU 7S
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4.2 Policy Analysis Results

Policy Analysis 1
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e\ alk car train taxi el bike === share i hUIS
(FE25) (EAE) $iE) (572 —) (EEE) (=754 7)) (/¥ R)
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4.2 Policy Analysis Results

) walk car train taxi bike share bus
(7€) (F&AE) (s58) (203 —) (B¥xH) (2 T7HA01L) |(NR)
JTTETI 40.78 2.29 41.43 1.53 7.36 3.83 2.78
M&ZI—0 40.67 2.28 41.42 1.52 7.26 4.01 2.77
3 walk car train taxi bike share bus
(fE5) (ER=H) (3%18) (%> —) (B#xH) (v T7H A7) |(/NR)
JTTETI 40.78 2.29 41.43 1.53 7.36 3.83 2.78
7 7 R R 40.34 2.22 41.20 1.50 7.26 4.87 2.61
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5. Future Prospects

Background/Purpose Future Prospects
@ The spread of shared bicycles Is shared bicycles effective for making travel
— _ from Toyosu more comfortable??
Pricing structure Access .d|stance
eg ﬂ SR DB B E BT B35 T, STPHAIIFENBON ?
=

@ Walking as the primary mode of transportation

While some effect can be expected, it cannot be

Travel time Traveling ,3T,ra'ny days considered an effective solution.
1 '-’ Further consideration is necessary to promote
the spread of shared bicycles going forward.
v Improving the comfort of traveling originating —EDREFIADIN . BIBFTRREEEZBL),
from Toyosu Station SEIITVHAIINZE R TDHICE, SHRDIRFTHUETH D,

v' Reduce the total time required and calculate
the economic impact
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