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Background: Policy of Koto ward

0 Koto Ward Community Cycle Promotion District

* Improvement of town circulation and creation of
liveliness

* Increase in the number of bicycle users to reduce
environmental impact

Efforts to achieve goals

* To achieve this, promoting short-distance
travel by bicycle is an effective way to do so.

* In this case, community bicycles can help
expand bicycle use.




Background: Policy of Koto ward

[0 Use data
* PP data of Toyosu (2019-2021)
* Capacity of cycle ports installed in the Toyosu area

0 Basic tabulation
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* We examine whether community bicycle ports should
be developed as a small number of high-capacity
stations or as many small-capacity stations. 3



Definition of short trip

* Bicycle speed is about 15 km/h. (10km/h)
(https://www.jice.or.jo/cms/kokudo/pdf/reports/act/20th/nikkan2009_05.pdf)

* The average distance bicyclists travel per week is 20.5 km,
which translates to 2.9 km per day.

(https://www8.cao.go.jp/koutu/chou-ken/h22/houkoku.html)
— Many people do not choose to bike on trips that take more than 10 minutes.
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https://www.jice.or.jp/cms/kokudo/pdf/reports/act/20th/nikkan2009_05.pdf

Proposed model

[0 We considered the following factors and constructed a
transportation mode choice model for unlinked trips
including walking, bicycle, share cycle, car, bus, and

train.
Utility function
Vi
= Pttij + BeCij t Bery iNij t Bage, ,%ij + Binc;in¢ + Ps,0s,3
travel time  cost ~ number of age income sex
transfers
+ .Bwi (1 - 5wj,sunny) + .Btmpitmpj + ﬁjontijOintj + ﬁIGIGi,j + BacACij
weather temperature  continuity with  egress access
public distance distance
+ ,BPP] + ASC; transportation
probability of
bicycle sharing i € {Walk, Bicycle, Share cycle, Bus, Car, Train}
point being 5

unavailable



Proposed model

[OWe solved a nested logit model with cycles as a single nest.

Cycle

Bicycle [Share cycle| [Walk|Car [Bus [Train




Uncertainty in community cycling

* Users are less willing to use
a community cycle if there are
many ports that are likely to be
unavailable.

* Port capacity is also closely linked
to the likelihood of not being
able to borrow or return a bike. Unavailable port

(for borrowing)

* We calculated the probability that Origin Destination
the number of bicycles at each port e~
will be between 1and the capacity T

(i.e., neither completely empty nor fully occupied)
using the Poisson distribution.



Outcome

Name Value t-test Name Value t-test Name Value t-test

ASC BIKE -5.86 -6.74** B_AGE _BIKE[10 age] 0.34 3.63** B _TEMP_BIKE[C] 0.10 6.90**
ASC BUS -1.19 -2.77** B_AGE BUS[10 age] 0.26 3.28** B TEMP_BUS[C] -0.01 -1.34
ASC SHARE 3.01 12.40** B_AGE SHAREJ[10 age] -0.35 -17.90** B _TEMP_SHARE[C] 0.01 2.97**
ASC _TRAIN 2.31 8.81** B AGE TRAINJ[10 age] -0.37 -10.20** B _TEMP_TRAIN[C] 0.00 0.87
ASC WALK 5.22 42.80** B_ AGE WALK]J10 age] -0.21  -11.10** B_TEMP_WALK[C] 0.00 -1.55
B_TIME BIKE][s] -12.30 -22.80** B INCOM_BIKE 0.36 3.95** B WEATHER BIKE 0.28 1.73

B _TIME BUS[s] -8.27 -15.30** B INCOM_BUS -0.15  -2.35% B _WEATHER BUS 0.11 0.88

B TIME CAR[s] -8.72 -15.60** B INCOM_SHARE -0.40 -21.30** B WEATHER SHARE -0.41 -9.72%*
B _TIME TRAIN[s] -8.66 -23.80** B INCOM_TRAIN -0.11  -3.09** B WEATHER TRAIN -0.07 -0.99

B _TIME WALK]s] -8.18 -37.90** B INCOM_WALK -0.36  -20.00** B _WEATHER WALK -0.16 -4.04%*
B _COST[JPY] 0.01 6.32** B SEX BIKE -2.80 -11.80** MU 1.00 24.00%**
B_AC[m] 0.00 -0.14 B SEX BUS -1.06 -8.07** Sample size 37422

B IG[m] 0.00 -1.74 B _SEX SHARE -0.54  -12.10** IntLL -49382.45
B_NORIKAE[times] -1.76 -7.67** B _SEX TRAIN -0.69  -9.06** final LL -30631.84

B SETUZOKU BIKE 1.29 5.52*%*% B SEX WALK -0.86  -20.20**

B _SETUZOKU BUS 1.99 14.80**

B SETUZOKU SHARE  0.61 7.64%*

B SETUZOKU WALK 1.59 19.50**

B PORT SHARE -2.84 -3.59%**




Policy proposals

« It was statistically shown that uncertainty about port
availability is an obstacle to promoting bicycle rental

use. (B¢, Bac ,Bp)

« On the other hand, access to and egress from ports are
not statistically significant. (B;¢, Bac)

 This shows a demand for the development of large-
capacity ports. (5,)

 The results show that a 1% increase in port availability
equals a 3.57 JPY reduction in travel costs. (8,/8.)

It needs to be simulated the increase in cyclists when
port capacity is assumed to be large enough.




Number of bicycle trip

Simulation result

* In the current situation
o 5660 trip/day

* In the enough capacity situation
o 7954 trip/day

—Bicycle trips increased by 1.4 times.

Concrete policy

» Koto Ward leases land to ports free of charge.

—A policy of gradually increasing the capacity of ports
with high levels of unavailability is effective.

10



Summary

* We focused on community bicycles.

* The access and egress times to the port and the
possibility of not being able to rent or borrow bicycles at
the port were considered to influence the choice of
community bicycles.

* It was estimated that the possibility of not being able to
rent or borrow had a larger impact on utility than access
and egress times.

* These results indicate that it is more effective to install at
a small number of port with a large capacity than to
install many ports with a small capacity.

11
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Poisson distribution
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