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H&= Background

‘ Impact of Qil Price
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Figurel) Fluctuations in gasoline prices
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How big is the influence of oil price change on people’s lives, especially transit mode choice?
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& Hypothesis &5t
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Due to rising gasoline prices + - -

« |t can be presumed that there would be changes in travel behavior depending on the type
of trip (commute, leisure, etc.), such as changing travel mode and cancelation of trip.
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https://ondankataisaku.env.go.jp/carbon neutral/about/

SRZEEIRIRERERICFH T T, 2050F £ CICREMR A RDEEH 22k L TERIC
¥5, h—hRv=—a—F+rI70&BET

To solve climate change, the Japanese government aims to achieve carbon
neutrality by 2050.
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T —XZDOHEE Data acquisition

B Basic Analysis

ETIVEBE - A OER
Selecting Model and Explanatory Variables

BADFEREIRZTLD I 2L —2 3>
Simulating Changes in Mode Choice of Individuals

2R (BRBEOH Y ER) NHEZBET 7+ M (BE - NX)
Cost (Gasoline price for private cars) Access Time of Public Transport (Train / Bus
Ay ) Mg % 1% ~50%1E L | F 77w AREE —REISD LA ET D
Raising gasoline price by 1~50% Set all access time at under 15 minutes
BRIR S

Policy Proposal




HiEo4r Basic analysis
€®7—4% Data

> 2019 July ~ December Toyosu PP Data =/llPP5—7%4

« Categorized based on the location of the station closest to home (HE&&2 DERICK DI %H)
> 2023 Land Prices [ETEFEFIR ARG HISEE)
> 2019 July ~ December Monthly average Gasoline Prices(B BT 5 Y U > &)
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Figurel) Regional ratio of station closest to home FigureZ) Ratio of land prices by class
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HiEo4r Basic analysis

#Basic Analysis E#E&ES
« CarusevsIncome EFIA&FIN
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Figure3) Transportation method ratio by annual income
(same month in 2019)




HiEo4r Basic analysis
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» Number of trips for each group of income
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Figure6) Number of trips for each income group



HiEo4r Basic analysis

Shoppping
Commute/School
Hospital

Waiting

Drop off/Pick up
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ET7ILHEE Model Building

& B FEEIRT 7L Transportation selection
: ZIBEFT/)L MNL model

— &% walk — — B#5E bike - —— BEHcar —— — /SX bus T train
. i » %38 train
5 (@aﬁﬁiﬁ?lke " R car * /SR bus (FrEpdR. JR. FL%H)
™ ﬁ"lﬁ Walk . 7#4 7"/ ] E%iﬁ traCk. - %Egﬁ tram - i&-Fﬁ subway
share cycle " X7 Y- taxi = &/ L — )b monoralil




ET7ILHEE Model Building

& MNL

Virain = P1Traveltime + fzCommute + BsMidIncome + B;AccessTime + b4
Vous = PiTraveltime + BzCommute + PsMidIncome + PgAccessTime + b,
Veer = ‘ BsUnder20 + PeHighlncome + b3
Vyike = B1Traveltime + BsMidIncome + by
Vwaik = B1Traveltime + BsMidIncome

Traveltime : Total travel time
B a9 & T DT E R
Cost : Cost of travel (car)
B £ T B (E)
Commute : Commute or school Dummy
BEBEFX I —
Under20 : Under 20 years old Dummy
20 AT X I —
Midlncome : Medium Income Dummy (2~6 million yen)
hEIN K T —(200~600A 1)
Highlncome : High Income Dummy( 15 million yen ~)
=INA L T — (15005 H~)
AccessTime : Access time Dummy (15minutes)
72 ABEA I —(15%)



$£8  Results

@ Access Time

Only Train Both Train and Bus
parameter t value parameter t value
Constant 1 0.61 5.98 *k Constant 1 0.60 5.86 ok
Constant 2 -1.50 -18.35 HoK Constant 2 -2.15 -6.92 *x
Constant 3 -2.36 -44.60 ok Constant 3 -2.35 -44.48 *k
Consltant 4 -1.57 -48.29 o Constant 4 -1.57 -48.18 *k
Total time required to reach Total time required to reach
. -3.02 -30.55 *k q - -
destination [a] _ destination [a] 2.99 30.16 *x
Cost to destination [z2] -0.84 -16.83  ** Cost to destination [z2] -0.83 -16.66 ok
Age 2.0 dummy [c2] 1.51 15.10 ok Age 20 dummy [c2] 1.51 15.11 *ok
Hl?jzlmcome dudmmy [e[2]3] 0.57 5.34  ** High income dummy [e2] 0.57 5.35 *x
Middle income dummy [e 0.16 2.14 ok - :
Commute/School dunzmy il 220 153 o Middle income dummy [e3] 0.16 2.14 *
Access time (train) [wi] 023 598 Kok Commute/School dummy [i] 1.20 12.33 x
. . Access time (train) [w1] -0.22 -2.11
Sample size 12018 Access time (bus) [w2] 0.70 2.20 *
Initial likelihood -15807.28 Sample size 12018
Coefficient of 0.43 Final likelihood -8939.60

determination
Corrected coefficient of
determination

Coefficient of
0.43 determination 0.43
Corrected coefficient of
determination

0.43

Note-*: p<0.1**: p<0.05
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« (Car use declined, and Train use increased

« b%ETOMEBLEITT, NIEROEMLNKE L
« Price increase of up to 5% had a significant
— impact on mode choice percentage
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- Raising gas prices can reduce car use

5%BI%DMELEITICK Y, BEODBER%Z L)
%E’] TIFsz & 75\’( =5
. About 5% price increase is effective.
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Changed all access times over 15 minutes to 15minutes, but no changes in mode choice percentage.

Z[X Reason :
T 72 RAEGRALLDUEDANIZILUT TH 72720, ZEI DL o727
- Less than 10% of people had access time of over 15 minutes, so it did not have a large impact.




F2% Consideration

. J\REF7 UL AEMS =— Access time dummy (bus)
o« HUE(C K> TRHENERD — SERIRFTDRMD D
Threshold values vary depending on region — Future consideration

- [BEEITITDE. EDOERERNRD EFENTT
The probability of choosing a car decreases when the price increases was proven.

« MIRODOBEZRCIGU T, BLEIFREDRZRFTITDZENTED
Measures such as price increases can be considered depending on local goals.
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Measures can be taken to achieve carbon neutrality in each region.
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Fig Relationship between number of trip and gender
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No significant difference in gender
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Figure6) Percentage by Access hour in Toyosu




18% Appendix

€ Deciding Most Suitable Model

We have considered various patterns
These are only few of them...

Total Time

Cost

Cost (Gasoline)

Age 20 dummy ( + )
Age 20 dummy ( - )
Age 30 dummy

Age 50 dummy
Owning Car

Owning Bicycle

Annual Income (low)

H = O = B R R O H e
H B Bk R O R O+ K = ~ N
=~ O O B Ik O +~ ~ W
= = O O O H = O = = = b
H B O R O K KH O F ~ ~ WU
=~ O O B | Bk H O~ +~ ~ O
o r O o oo+~ o ~r o +~ N
H =, O = O O - O H = =
o r O r B K +H O K ~ = OV

Annual Income (high)

Land price of station
closest to your home

BB DER23EMY =—g1
BR155 U5 =—h1
BENESY = —|

= = O O
L
L
=~ O O O
L
= O O =
=~ O O O
L
= O O ~

HIERTERER 0.440366 0.441022 0.43646083  0.439753 0.441071 0.43636805 0.43633 0.4405166 0.43905176
t O X X O X X O X X




18% Appendix

Considering Access Time Dummy

OnI‘ Train

BHH £ coFrEREa
B cn&ERZ2

200 & X —c2

EENL I —e2
FEFINZ I —e3
WENBF R I —i
7 7t ZEEEwl

B~ o NN -

5.98427822

-18.34622
-44.599365
-48.293123

-30.54653
-16.831785

15.0978033
5.34039071
2.14299308

12.3452465
-2.275062

I
FERLE
RIS
RIEFREX
EIEA A RTE R

£5'

€ Deciding Most Suitable Model

0.61166115

-1.5044233
-2.3590313
-1.5715532
-3.0194787
-0.8362231

1.50969392
0.56641113
0.15833566

1.1971734

-0.2348197

12018
-15807.285
-8942.5125

0.43427904
0.43358315

Both Train and Bus

~ 00N -

B it £ o AT EREa
BRIt E coBEFz2
20/ & X —c2

BENK I —e2
RENL I —e3
BENRF X I —i

77t ZXEFEwl

7t ZEFEIw2

tval

5.86305754

-6.9215732
-44.482404
-48.182007
-30.159804
-16.655821

15.1070245
5.35257121
2.14089624

12.3309282
-2.1118199
2.19532173

YTV
ERLE

R IEFRIX
EIEA A RER

3

0.59952898

-2.1465514

-2.353159
-1.5684343
-2.9909807
-0.8271951

1.51012551
0.56763128
0.15814924

1.19509026
-0.2184119
0.69676664

12018
-15807.285
-8939.5971

0.43446347
0.43370432



18% Appendix

€ Deciding Most Suitable Model

Considering Access Time Dummy

Constant 1

Constant 2

Constant 3

Constant 4

Total time required to
reach destination

Cost to reach destination

Age 20 dummy
High income dummy
Middle income dummy

Commute/School dummy
Access time (train)

Only Train

tval

5.98427822

-18.34622
-44.599365
-48.293123

-30.54653

-16.831785
15.0978033

5.34039071
2.14299308

12.3452465
-2.275062

o TV
R E
REREL

BIE & AR TEREX

0.61166115

-1.5044233
-2.3590313
-1.5715532

-3.0194787

-0.8362231
1.50969392

0.56641113
0.15833566

1.1971734

-0.2348197

12018
-15807.285
-8942.5125

0.43427904
0.43358315

Both Train and Bus

Constant 1

Constant 2

Constant 3

Constant 4

Total time required to
reach destination

Cost to reach destination

Age 20 dummy
High income dummy
Middle income dummy

Commute/School dummy
Access time (train)
Access time (train)

tval
5.86305754
-6.9215732
~44.482404
-48.182007
-30.159804
-16.655821
15.1070245
5.35257121
2.14089624
12.3309282
-2.1118199
2.19532173
B TILE
MEALE
RTERE
BIEF A ARTE R
K

b

0.59952898

-2.1465514
-2.353159
-1.5684343

-2.9909807

-0.8271951
1.51012551

0.56763128
0.15814924

1.19509026
-0.2184119
0.69676664

12018
-15807.285
-8939.5971

0.43446347
0.43370432
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HiEo4r Basic analysis
SEMRI MY v 7TE

» Number of trips for each group of purpose

BB FY v 7H#

Shoppping B
Commute/School E&&) - @
Hospital B

Waiting 5 & K]

Drop off/Pick up =0
Eating B=

Lesson B NH

Stroll BUER

Leisure 5 2K

Work HFE

Go home =

Back to offfice/school &4t « IS
Sightseeing #H S
Other Z D
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Figure5) Number of trips by purpose in Toyosu



HiEo4r Basic analysis

®Basic Analysis E#E&ES

« CarusevsiIncome HFEFHEEI * Caruse & Age BRIRCER
FUN1500 3 U E FUN20075 R
15 million yen or more 2 million yen or less 200 CLLF 601 £
"/’ ! 20's or under 60's or older

"N mBIE sH «EFH efES "N mBiRE s#H «FBH e fES BN BEEGE BE BEEHE EiES BAZ MEEE BE REBE efiES

Figure3) Transportation method ratio by age
(compared to the same month in 2019)

Figure2) Transportation method ratio by annual income
(compared to the same month in 2019)




HiEo4r Basic analysis

SEHWBI MY v 7TH
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Going Home Commute * School
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MBicycle  Car |mEE BH WBicycle  Car | g EE
Train BWalk | g 7E 3= Train M Walk miES
Figure8) Percentage of mode for a type of trip (going home) Figure9) Percentage of mode for a type of trip (commute / school)



