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. 1. ?c‘.’. EH'J Background & Purpose

*E= Background
« BHENEIDEAICLD T, BEFET(EELLISNOFRZ 9D 2 & NH olEE
(CT38D.
« Automatic driving makes it possible to perform tasks other than driving during travel time.
> WIS (CRVTHBNTRRCRB CET, BRIz EMFIRETSC
ENTED,
« Workers can make the use of travel time because they can work while commuting.

> XA MEUTORERRE RS T DDOTIEIRLD.

» Traveling time as costs may reduce.

SHAE=ERFRE @ 30min T AEZERFEIEEEXDER © 1h*0.5 = 30min

Working time in the company Working time in the car * work efficienc
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. 1. =u.».§t§ﬂ:] Background & Purpose
‘Eﬂg Purpose

- TEHIEGZE CEIL CW\DIGE, TOREZERMNRICRS D ITmMER
[HEHET ZET, BEIEOEREXNESZRILIT DINZHSHICT D.

We clarify how the probability of selecting a car changes when it is regarded as working time
commensurate with work efficiency that the time to commute in an automated car.

=t FZERSTE @ 30min AR EIEZEXIZE © 1h*0.5 = 30min

Working time in the company Working time in the car * work efficienc
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=il F7
Toyosu PP Data, Jul. Aug. Nov. 2021
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. 2.1 1§Fﬂ5"—g About the data used

)

Car
SOl (e R FAsx) | RAE
Railway 13% 12%
Personally owned bicycle
HE#E (BEAFRB)
20%
Walk
s
37%

Taxi Monorail
Subway o B3 — €/ L=
17 v Motorcycl 0%
o torcydle 1%
12% 2% )\40 BEEE
1% 0% Tram
ZDfh... Ca‘rgo vehicle ~NOYIS—
Others JY= 0% Velotaxi
1% Share bike
SITPYAON
1%
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. 2.2 Eﬁ%ﬁ*ﬁ Basic Analysis

*(+) k(—) - 5%ER(p<0.05) 5% significant
ok (+) % (—): 1%8BR(p<0.01) 1% significant

fFiRn-3SBEFE VORKE - BEDR
Age-Transportation Crosstabulations and Residuals Analysis
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20K A F
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. 2.2 Eﬁ%ﬁ*ﬁ Basic Analysis

*(+) k(—) - 5%ER(p<0.05)5% significant
*k(+) % (—): 1%BR(p<0.01) 1% significant

BiSR-3LEFE VORES - BEDR
Occupation-Transportation Crosstabulations and Residuals Analysis

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

FEOV A MEEESD) [ ]
Students

2R - ABA - S o
Employee

g - sitass |

Self-employed / Company owner

A=t k) - O

Part-time job

W o G -

Housewife / Househusband
oAt DEORRTEREE O
Umemplyed

m/\X mB#HiRE nEHE sikE eiEs
Bus Bike Car Train  \Walk n=30457
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2 2 Eﬁ%&ﬁ*ﬁ _ : %(+) *(—)  S%BER(p<0.05)5% significant
" BaSIC AnalySIS * % (+) *%(—): 1%BEE(p<0.01) 1% significant

Bf-3ZBFE JOXKE - BEDR

_/ MEFE Derived demand Objective-Transportation Crosstabulations and Residuals Analysis
Return to office and school |@#t - G =) I )
Return home IFFE N () % (4) ey
Business £ - R . C 3 J A T

Lesson BU\E ) *%() £ 5 S
Picking up and Dropping off 51D ) e ) () I )

Commuting to office and school 1EZ]) - 1E5F ** SRy **(4) T T
Hospital visits T ) (=) |
o Shopping ) ——
Waiting 475 75 55 5] 1 ) () e
Meals BE ™ **(-) & T
Strolling BT R (Bt (=) (- e )
Recreation JRE R () G
Sightseeing gor et 0 e (O D
Other TR * ) () **(-) o € T
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m/){X ®mBiE ®mHEE e miESs
Bus Bike Car Train Walk n=30427
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. 2.2 Eﬁ%ﬁ*ﬁ Basic Analysis

*(+) k(—) - 5%ER(p<0.05)5% significant

*k(+) % (—): 1%BR(p<0.01) 1% significant

REBESH = —-ZBFH JOREKS - BEDH

Derived demand-Transportation Crosstabulations and Residuals Analysis

Derived demand
Other

0% 10% 20% 30% 40% 50% 60% 70% 80% 90%  100%

m/\X mEHEE sBHE snikE mESH
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. 2.2 Eﬁ%ﬁ*ﬁ Basic Analysis £(+) +(  S%BR(p<0.05) 5% significant

*k(+) % (—): 1%BR(p<0.01) 1% significant

WA -35EFE VORES - BEDH

Income-Transportation Crosstabulations and Residuals Analysis
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

2005 R G () T

- 2.00 million yen

20073 F3L £599 FEUT I = () I

2.00-5.99 million yen

600/5FIEL E999 5 FIELT i I =0 O

6.00-9.99 million yen

1000/5F3EL E14995FELT S S —

10.00-14.99 million yen

150075 FILLL [ I < W

15.00- million yen

m/\X mBiE aBEHE pikE mES _
Bus Bike Car Train Walk n=30457
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. 2.2 Eﬁ%ﬁ*ﬁ Ba
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sic Analysis
& 35EF EDODRIERIERE D16 (5000mEL T) m EEhE5(Car)
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l {%5% Hypothesis

& /{5 —_1 pattern1

HEFIHAENRE—IVRBZEE T HERICHDEERTE we thought train users tended to avoid peak hours.
FRERE & E—URRID/SA—INELIRD, FIEFELIDEE—IRRED/ (S A—SYDEHHEIHEN KRS L)

Peak time period and required time parameters are negative and have a larger absolute value than the required time parameter

& /{5 —>2 pattern2
NIIZBEBEA DA H\ELABITEHEI K D BiFESAIMEVNEE X

Considered public transportation to have a lower time load than private transportation
NHZZIE EZOMILBEDEE/ (S A—FNEa LD, AHZBEHEDER) (S A -5 DA MNEDMIBD/ S A—F LD GIHEIFEHARE LY

g
The tim§ P?ramﬁ;cers for ubl[ic transportation and other transportation are negative, and the time parameter for public transportation is larger in absolute value than the
parameter for othértransportation

& /\/F—> 3 pattern3
TR TR EEE CHIAROBEREEELED >

Wanted to see time-load relationship for all modes of transportation.
ETCORBFE CHERRE/ISA-—YNEDIETHD, BN TER - BEI T DB FEOIN FRERH/ (S A —5 DIEEN KE (L)

All transportation modes have negative values for the time required parameter, and the absolute value of the time required parameter is
larger for the transportation mode in which you drive and travel by yourself.
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. 3.1 :E;JL?EIFE Model estimation o

ZIAO>Y M EFTI
Multinomial Logit Model

)

AIEFEHEIRETIL
Mode choice model

S Vi
Pn(l) — Tllexp(nu nl)

]5'=15njeXp(.“an) g m % O% j

i€j=1{1234,5}

THES JAVZS S SEIR:=] ien
{5]-: FIAB] g | 1,0} Train Bus Car Bike Walk

availability
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. 3.2 :E;')l/jﬁirﬁ Model estimation

ZIEO>Y F:E;')l/ Multinomial Logit Model
& NAREER (J\5F—>-1) Utility function (Pattern 1)

—_ !/ !/
Utrain = Btime * Xtime T+ B time X time + Bdemand * Xdemand + £
Ubus = Btime * Xtime + €
_pl 12
Uar =P time = X time + Bincome * Xincome + ,Bage "Xage + €
NS4 17
Upike = time - X time + €
_pI r
Upaik = time = X time T €
anBHZE 2 Explanatory variable Kume  BHSEBPEISTH
Xeime - PFERSRS Traveling time X' time - BENBFE E —UKFEF OB ENEFHE
Xeost - B8 Cost x" time © FAFAROIBPTEZIRF
coS .
Xdemand - TWERES =— Derived demand dummy (REFRE : 1) REBE : I#tt - BR, B, 255, LS, X, BEES, @k
Xage . FEiiRS = — Age dummy (20FRBATF : 1)
Xincome - WA =— Income dummy (200BLF : 1)

2023/10/10

13



— i )
. 4. jﬁﬁljﬁn% Estimation Results Bt r I 9665257
Z1EiFp? dj d p2-val
)5 —>1 (Pattern 1) I p?fH adjusted p?-value 0.41

sRBAZEEN explanatory variable NS A—4% parameters t{E t-value

INHREFTER B Traveling time of public transportation -0.96*** -11.19
E — JBEFENBFRE Traveling time during peak hour -0.57%** -5.30
NS e S Traveling time of private transportation -Q.92*** -22 .05
/IT'?EF."%EQE— Derived demand dummy 0.04*** 8.14
F 5 = — Age dummy -0.23*** -843
UV A% = — Income dummy -0.371%** -3.96
TEZNE (EE) Constant term (Train) -1.27%** 15.75
TELZIE (JUR)  Constant term (Bus) -0.62*** -5.99
TEZNIE (BENEE) Constant term (Car) 0.971*** 13.85
TEZNE (B¥5EE) Constant term (Bike) 0.95*** 15.85

L 10%8E, ** 5% 8RR, 1% 8E
10% significant 5% significant 1% significant
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. 3.2 5 )l/jﬁiE Model estimation

ZIEO> Y MEF )L Multinomial Logit Model
& HAREER (J\5F—>-2) Utility function (Pattern 2)

Utrain = Btime * Xtime + Bdemand * Xdemand + €
Upus = Btime * Xtime T €
Uar = + .Bltime ) x,time + Bhouse * Xhouse T €
Upike = + ,Bltime * X' time T €
Upaik = + .Bltime * X' time T €
s HAZZN Explanatory variable Xeime | INHESBFERSS

X' time + TOOAMMIZEPTE B ]
Xeime - PTEBFME Traveling time

Xgemand - IRETBES =— Derived demand dummy CREFRE : 1) REBE : 1Bt - 181, 18, 255, BOE, %0, @@y, @k
Xincome - UNAS =— Income dummy (2005 LLF : 1)
Xnouse - BEIERIS =— House type dummy
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== . .
Bl HETEAER estimation Results

-8791.32
0 IZ 2 i 2_
)5 —>2 (Pattern 2) {EIEEp2E adjusted p2-value 0.46

snBAZEEN explanatory variable INS A—% parameters t{E t-value

INH DB PR R B ] Traveling time of public transportation -0.38*** -38.50
AR B P E B ] Traveling time of private transportation -0.27*%** -38.35
IREFZES = — Derived demand dummy 0.56*** 10.38
P32 T4 = — Detached house dummy 0.771%** 12.55
TEZNE (BE) Constant term (Train) 0.56*** 6.75
TEZIA (JUR) Constant term (Bus) -0.73*** -8.20
TELZNE (BEIE) Constant term (Car) -1.05%** -14.05
EZNE (BE¥REE) Constant term (Bike) 0.78*** 13.87

L 10%8E, ** 5% 8RR, 1% 8E
10% significant 5% significant 1% significant
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. 3.2 :E;')l/jﬁirﬁ Model estimation

ZIEO>Y F:E;')l/ Multinomial Logit Model
& FAREEL (J\5F—2-3) Utility function (Pattern 3)

Utrain = B time

‘X time T Bdemand * Xdemand
Upus =B’ time
UCO“” = 'B” time
Upike =B 1ime
Upair = ,Bmltime )

14

X time
145 .

X ' time
1244

X time
rrr7

X time

+€
+€

+ .Bgender " Xgender + :Bage "Xage + ,Bhouse * Xnouse T€
+€

HAZZX Explanatory variable
Xtime : FRE#FE Traveling time
Xgemand - TREFTES = — Derived demand dummy CREFE : 1) memsm 5 - 9k, BT, 255, BUS, X0, EHES, #k O BB
Xgender - TERIY=— Gender dummy (51%: 1)

Xage . FHi5F =— Age dummy (205 : 1)

Xnouse - BEIERIS =— House type dummy (F#T : 1)

Xtime PRI E2 B E]
X' time + /AP E2RSE

x" time - EIEREEFTEIFE]
x"" time : TESPTE IR

2023/10/10
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. jﬁﬁﬁ% Estimation Results

J\S —> 3 (Pattern 3)

snBAZEZEN explanatory variable
PRERFfE (EEEE) Traveling time (Train)
PRERFfE () \R) Traveling time (Bus)
PRERFfEI (B EEE) Traveling time (Car)
PRERFfE (B #5EE) Traveling time (Bike)
PRERFfE (1ES) Traveling time (Walk)
IREFEES = — Derived demand dummy
201X4 = — 20s dummy

B1%45 = — Male dummy

B E#E514 = — House type dummy
TEHIA (8BE) Constant term (Train)
TEFIE (JUR) Constant term (Bus)
E#I8 (HEREE) Constant term (Bike)

(
(
(
(

RAZAE final likelihood

-9201.21

{E1Ei& p2fE adjusted p?-value 0.43
INS A—% parameters

-1.32%** -14.12
-2.08*** -11.22
-1.07%** -12.93
-1.85%** -23.23
-1.30%** -24.15
5 42%** 10.30
-1.47%** -7.02
-0.24%** -4.29
1.65%** 29.24
1.14%** 17.77
-0.79*** -5.18
1.44%** 16.02
L 10%8E, ** 5% 8RR, 1% 8E

10% significant 5% significant 1% significant

2023/10/10
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. jﬁﬁﬁ% Estimation Results

& /5 —> 1 pattern 1

E—OEIDEEBEREZ ST EVWSERLHSNIT.

It tends to avoid normal hours rather than peak hours.

REMCKD, E-TREOANEERIDEEDOHENAKSE <IEDZDTIFRVHN.

Endogeneity may have caused the negative effect to be greater during peak hours than during normal hours.

& /\F—> 2 pattern 2

IWAZBEFEDOREERXIDE, AHRBFEORBHEERIOAHAS RO L.
The time load for public transportation was larger than the time load for Q\rjgte transportation.
RIPZHDBN DR\ e, BREEMDERNEEN CLES =D TIFR,

The small number of explanatory variables may have resulted in the inclusion of factors other than time load.

& /5 —> 3 pattern 3

N> BEcE> BE> 5> BEIE L VDR CHEISRMNAS<AD T,

The time burdens were larger in the fo‘!lo\wing order: b/us > bicycle > train > walking > car.
BIRDERET —IDIESDEDFHEZE L RITTUERDTZD TR

This may have been due to differences in the number of selections and other variations in the data.

2023/10/10
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. 5. H%quﬁﬂi policy evaluation

fERE LT, BEGEZFRENRCREOIEMERBE T DI EMNEREICKLDT
BOSNIIBERER B,

As a measure, we consider the case where a company is allowed to make commuting time a working time
commensurate with work efficiency.

. BEENOSEL - BF (2539A) (LT, /AL IZEEE CORER
WE5X35CET, RBFRBRNIESERT S, ENKSVBRNEESN
SMEASMNMCT S.

We clarify how transportation choice changes and how much time is produced by giving the time required by car, taking
work into account, to those whose purpose is to commute to work or school (2,539 persons).

SENEXRRIELST]E

Travel time by car

"L B B & do £
EBE

1B EN PR E RSB EERN K v cEIEEE BEE it

. . . * .. Train Bus Automated Car  Bike Walk
Working time in the car * work efficiency
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. 5. E&%E:Fﬁﬂi policy evaluation

~ ~

=1L —S3 28 Simulation Contents

EXRZNFR0% : ERNTE2LFRTERVRRR
Work efficiency 0%: No work at all can be done in the car

IEEENEI RN TOEENEZ0% E U THE
EEZR0%~100% F COBEE - BFEDH
EELEIRR A EREZzENEeNEH U VEEEES0% : BN TERS(CERUDDEET B3I

7— Work efficiency 50%: Working in a car while paying attention to driving, etc.
The car choice rate and production time of commuters
under 0%-100% work efficiency with 0% work VERETNER100% : BATA T« O & FIEICFR T B IREE

efficiency in a non-automated car, respectively. 100% work efficiency: state of working in the car as if in an office or school.

2023/10/10
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. ISR 5¥4ih policy evaluation

B E — U (7:30~9:00, 18:00~19:00)=&E UIZET /L

The model considering peak hours of railway (7:30~9:00, 18:00~19:00)

{ER3h R BEEERER | BEECOBES - BFED1AZHIZD EERE
work efficiency Car selection Production hours per capita of those who

probability commute to work or school by car
SZﬁr;iiﬁifgfﬁff) 21.4% Oﬁi
20% 21.6% 9.773
40% 22.0% 20.073
60% 22.4% 31.893
80% 22.7% 43.273
100% 23.0% 54.873
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. ISR 5¥4ih policy evaluation

NHIZLEEE & ZOMDIBHEE CPRERFEIZ 2T CTERITETIL

The model considering traveling time separately for public transportation and other types of transportation

{ER3h R BEEERER | BEECOBES - BFED1AZHIZD EERE
work efficiency Car selection Production hours per capita of those who

probability commute to work or school by car
SZﬁrsiiﬁifgfff?) 23.9% Oﬁi
20% 25.4% 9.89)
40% 27.4% 21.473
60% 29.1% 33.670
80% 30.1% 45.673
100% 32.5% 56.773
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. ISR 5¥4ih policy evaluation

INCDIBFECHERBZDITTCERZETIL

The model considering traveling time separately for all types of transportation

{ER3h R BEEERER | BEECOBES - BFED1AZHIZD EERE
work efficiency Car selection Production hours per capita of those who

probability commute to work or school by car
SZir;iiﬁifszf?) 24.4% Oﬁi
20% 25.0% 10.093
40% 25.7% 20.673
60% 26.4% 32.39
80% 27.0% 44273
100% 27.7% 56.573

2023/10/10



Jl 6. #&5& Conclusion

3DD)\F—>2D> =1L —>32DOETCTREAROGERZES
Simulations were performed for three patterns, with nearly similar results for all patterns
e o

BEENTOERNEZ60%ETDE, BIBEFENBMELE CBHI DI LICKDT

Assuming a work efficiency in a car of 60%, by commuting in an automated car,

1TABIED34DDEERHEZERTSES

a commuter can get 34 minutes of production time per person.
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