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Visualizing the relationship
between the amount of CO, emission and the usability of transportation
by using representative transportation mode choice model
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1. Backgrounds and Purpose
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* These days, reducing the amount of CO, emissions is one of
the most important problems all over the world.
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* \We want to reduce the amount of CO, emission from
transportation, retaining the usability of transportation as

much as possible.
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2. Summary of data used for estimation
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« Summarize toyosu2018-2021 PP data sets
* However, use only toyosu2021 PP data sets for estimation



2. Summary of data used for estimation

0.3-

2018
' . 2019

. 2020

. 2021
R .‘ i i -

MUy THOEIE

Anuenb duy jo abejuadied

N / W ’& %’5‘ ,5, ./‘ N & G 5
- \ &s /Q \ /@, BH 4 %
%,\ﬂ " : \\}\ YD ! \\/ G MO @ - 5&'&
A e % & &
5 — N A
) & 5

REZEFE  Representative transport method
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2. Summary of data used for estimation
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Percentages of trip quantity about private car,
subway, walk, bicycle and train are outstanding.
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2. Summary of data used for estimation
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* [n representative transportation mode choice model,
choices include car, walk, bicycle, and train whose
percentages of trip quantity are outstanding, and taxi
and bus whose observation values of explanatory
variables we can easily know.



3. Model

» Use Nested Logit Model
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3. Model

EEEOEXIE The deterministic term

_ time distance fare
VtClXi T tl X Xtaxi + d1 X Xtaxi + fl X xtaxl- + btaxi

— time distance
Vcar — tl X Xcar + dl X Xcar T bcar

ridingtime
train

egresstime

accesstime

Virain = t1 X X train

ridingdistance accessdistance egressdistance
+d1 X xtral-n + dz X xtral'n ~+ d3 X train

fare
train

+f1 X X + btrain
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3. Model

EEEOEXIE The deterministic term

ridingtime
bus

egresstime

+ty X XPESETSHME Lty X oy

ridingdistance accessdistance egressdistance
+d; X xp,,¢ + dy X Xp¢ +d3 XX,

fare
bus

+f1 X X +bbus

— time distance
Vbicycle =1 X xbicycle + dl X xbicycle + bbicycle

— time distance
Vwaik = t1 X Xyaie + d1 X Xyalk
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4. Estimation results

Nested Logit Model

Constant term

-“

Esgg?jéed 0.53449984 -9.84188189 -1.05405342 -2.79201731 -11.66508406
t-value 2.353926 -0.4260685 -4.029681 -0.1058483 -0.4630774
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4. Estimation results Nested Logit Model

Parameter

2023/9/20

t1 t2 t3
(riding time) (access time) (egress time)

Estimated 49.79167121 -0.18426781 -0.22686972
Value
oeffre 8331116 -4.084440 % 104 -4.383971 % 104
d1 d2 d3
(riding distance) (access distance) | (egress distance)
Estimated -0.21002732 -0.90798215 -1.11395593
Value
osflre -10.85693 -9.660530 X 103 -1.033238 % 102

f1

(fare)

Estimated

0.03255534
Value

t-value 6.054657
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5. Visualizing

* If we can estimate parameters correctly, we can calculate
choice probability of representative transportation mode.

 Using the probabilities, we can evaluate the expected value of
the amount of CO, emissions per person and the expected

value of the usability of transportation.



5. Visualizing

e the expected value of the amount of CO, emissions per
person

z CO2 basic unit|

mode

g
km -+ person

| X distance X Probability

« the expected value of the usability of transportation per
person.

z usability X distance X Probability

mode
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. . Want to reduce!
5. Visualizing

Want to retain!
of the afhount of CO, emissions per

e the expected val
person

z CO2 basic unit(k

mode

g
* person

) X distance X Probability

e the expected valugfof the usability of transportation per
person.

z usability X distance X Probability

mode
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. . Want to reduce!
5. Visualizing

Want to retain!
of the gmount of CO, emissions per

e the expected val
person

z CO2 basic unit(k

mode

: gerson) X distance X Probability

contradict each other!

e the expected valugfof the usability of transportation per
person.

z usability X distance X Probability

mode
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5. Visualizing probably...?
CO,

- Usability
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Appendix

oA —FEDT—2EEE How to calculate taxi data
- AT FFfEltaxi & fREftaxild, FrERFMcar & thEtaxi z i FF

 We use Time of car and Distance of car as Time of taxi and
Distance of taxi.




Appendix

ox U —RBEDT—X5EE How to calculate taxi data
- ZHtaxild, IFEftaxiz U TOREKcHRE

. V\]{e calculate Fare of taxi by the below function of Distance
of taxi.

If Distance of taxi < 1.096km:
x]2¢ = 420 (JPY)

taxi
Else:
fare

x] U =420 + 80 x (xPistance _ 1,096) + 0.233 (JPY)
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Appendix

OEIHA DT —4X5TE X How to calculate bicycle data
- FTEFfdlbicycleld, PTERHEwalkZz LT ORBEETHRE

 We calculate Time of bicycle by the below function of
Distance of walk.

time  __ Vwalk time __ 3.6 (km/h)

time
Xni = X X = X
bicycle Ubicycle walk = 9.6 (km/h)

walk

2023/9/20 Joint BRARXBFEERETILZHAW-COHHEE EXEFFEMHEDREBZEDAIIRIE 21



