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Utility analysis focusing on the access and egress time brought about by the opening of the maglev train line

WHKT FHERMRE

University of Yamanashi

HH <5 B4 Ida Sakura
FE EZN B4 Terasawa Harunvsuke

LA i B4 Yamaguchi Koki



H&= Background

o WWEEBETRY ZTFTHRABBOFELFFEINTULS (2036FLE)

The Chuo Maglev Line is scheduled to open in Yamanashi Prefecture (in 2036 or later).
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Total benefits will exceed 10 trillion yen, and the Tokyo—Yamanashi route will be covered in 25 minutes
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The population within a 120-minute travel radius totals more than 80 million people.
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It may be used not only for travel but also for commuting.
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People who commute between Yamanashi and Tokyo using the Linear are likely to be residents of Yamanashi, and we
want to see that number increase even further.
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This 1s also expected to have a positive economic impact within the prefecture
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It 1s estimated that the annual benefits to Yamanashi Prefecture amount to 12.2 billion yen.



B - {RE® Objectives and Hypotheses

Hypothesis
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Won't travel times to and from the Yamanashi Prefecture Linear Station be important for Linear commuters?

Purpose
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Analyze the impact of reducing commuting times on utility
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Ei# 9 Fundamental Analysis
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Percentage of Total Travel Time by Train Accounted
for by Access and Exit Trips
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Access and egress account for 40%
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Even if travel time 1s reduced, it will only affect 60% of the total
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Travel Time for Rail Passengers
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The range of people who actually attend
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This can be interpreted as the acceptable access time Qlc exit
time for a person.



ETFIVHEFE Model Estimation

B E7J)L Model : MNL%Z$A Adopting MNL

m Z# Variable : bV v 7R (ERERE) - 7 XEHE - 4 7L REBE - Ble
Trip Time (Time Spent on Board) - Travel Time - Exit Time - Fare

B R T— 4% Target Data : purpose?’ [@%) - B%] & [IRE] O0TF—%

Data on “commuting to work or school” and “returning home”
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VTraini%%b = fo + f1 X (trlp tlmeTraini@%jJ) + [, X (access tlmeTmini%%jJ) + (3 X (egress tlmeTminﬁng) + [, X (COStTraini%EJJ)

- BEE (B%) oA

%mﬁ%=ﬁvﬂﬂX@W”m%mﬁ%)+&x0ﬂwmﬁ%)

- &% (B%) oA (BEESLRER)

Vware®%) = Po + P % (trip timeWalkiE@J)

SEMDEFEDE - BE) (2188 TETIVIERE 4:
Model Estimation for Commuting to and from Work (2 Types) Using 5 Types of Transportation



ETFILHETE Model Estimation

J =7 vieERE

A5 e AT LRET IR EHERTHAICEZIZEZEHVKEL
Y 7L (N) 10943 6769
FEALE LL(0) -15892.3282  -9748.74 =3B AFBALABDITS ALY BB LTWES
BHAE LL(B) -9549.7015  -5924.04
FEEEE (LR Test) 12685.2534  7649.404
o 2 0.3991 0.3923 > == g =
A %Z:ct;t(tp(idj p?) 0.3986 0.3915 . ﬂﬁ@mg&lﬁ@ﬁﬁb\ﬁ% j( 3 L
#(8) WEUE) REB) RBEWD = EEN TIEEREBE DEMED TR I AL
ASC_train 3.435997 53.18997 3.174365 42.02791
ASC_bus 1.069011 12.4954  0.54233  4.947209
ASC_walk 1.005586 25.54869 0.936608 19.56938 + AR FDEALEICE -7
ASC_bike 0.875018 18.21185 0.67019  11.13388
beta_time(s) -0.00039 -13.8405 -0.00035 -9.89132 =HE), B TESHDNORBENHLIHEDH D
beta_access(hour) ~ -1.80108  -13.423  -2.6722 -11.2255
beta_egress(hour) -3.2629  -19.9812 -2.10908 -14.015

beta_cost 0.000851 9.580437 0.001206 11.65838 =»EE ERAOTIOXRMIBDETYZIZLAEVLDTIEANA?
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Simulation of improvement Access to the Linear Station by BRT development
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Policy Simulation

Linear Station

EARFER
Kofu Station

Local bus (28min)

BRT (20min)

Settings Setting Value
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FRAR— Y =7 8RE EEI%EDistance Kofu-Linear Station 7km
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BRTOF9REL Average Speed of BRT 20km/h
BHR/N 2 mq:i/;jﬁ—i};Average Speed of Public Buses IBams
V=T ER Maglev Fares 4626

Not taken into account
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BRT - /NX3&%E BRT and Bus Fares
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FHEEH %gumber of Workdays Per Year 220H
IR B E T e Value 3500f3/h

One of Families,30s and 40s, work for major corporations
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BE>Ialb—Y3r Policy Simulation

Calculating Consumer Surplus

| sEEfRRoHEN

BRT GEB%#)) Dzt (WX HEHER)  The Benefits of BRT (Commuter) (Same for Buses)

VBRTE%}J = By + P1 X (trip timeBRTi@é%}]) + [, X (access timeBRTi@é%jJ) + (3 X (egress timeBRTi%%jJ) + [, X (COStBRTi%%jJ)

o GEEIOMEAZE Differences in the Benefits of Commuting
Vear = Virrimgh ~ Vousit®y
= [, X (trip timeggr — trip timegys) + L4 X (coStgrr — COStyys)

= —0.00039(trip timeggr — trip timegys) — 1.80108(costgrr — costpys)
BEN(B) BE(tE) JFE(B) FE(tE)

- BRENDOWAZE Differences in the Benefits of Leaving Work beta_time(s)  -0.00039 -13.8405 -0.00035 -9.89132
Vear = VpriBgh — VoysiB ) beta_access(hour) -1.80108 -13.423 -2.6722 -11.2255
= —0.00035(trip timeggy — trip timegys) — 2.6722(costggr — costgys) beta_egress(hour) -3.2629 -19.9812 -2.10908 -14.015

"NODF i ' - beta_cost 0.000851 9.580437 0.001206 11.65838
- ZTNEFNORERE Estimated Time for Each Activity eta_cos

7km 7km
BRT = Joiemyn < 0 = 21(57) Tgys = Tskmyn X 60 = 28(77)

o BFMEMEME = F/RRES / ERIFEERA  Time Value = Annual Income / Annual Working Hours

- HEESRH (BEHLBEIT2EICTS) Consumer surplus (doubled by commuting to and from work) AN
ACS = 3500 X = = 408.3(1 )



BE>Ialb—Y3r Policy Simulation

Benefit Generation Through BRT: A 7-Minute Reduction in Travel Time Yields Annual User Benefits of Approximately 180,000 Yen
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30 J

25

2 T/_ = +0.4562

15

1 ACS = 3500><——408P% VAR
480 X 2 X 220 ~ 18.0 5 H/4

local bus )
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Even if the maglev itself is fast, the benefits to passengers depend on the performance of the access transportation (feedeyzervices)
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Travel time 1s a key factor in determining the speed of the maglev system
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ex) access time(bus) 28min > triptime(linear) 25min



ZRR - BRIEER TField Studies and Policy Proposals

* New Transit Systems: Fuji Tram, BRT
I E&%;&% « Innovations in Existing Bus Services: Direct Routes, Avoiding Traffic
Congestion via Dedicated Lanes
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Improving Access and Speeding Up Commute Times Development Around the Station (New Residential Areas, Parking Facilities)

 Toward a Yamanashi City Where People Want to Stop and Explore
‘ - BREA O (BEMHR. BHEHDOERE)
© zowoq s zEBONY BYELEC BB EBILITA
Creating Outbound Traffic Flows at the End of the Workday
|m%twmﬁaA&wﬁ%
- T—XOERA% (M—1LE)

Applicability of the data (Toyosu — Yamanashi)

« WFEMEDZ S

Validity of the time value

« BRCOFTFHLIFEVCELEZZRE L TULan

Does not account for waiting times or delays at stations

« TORAZBEGEEZERL TWEWL (BRBRED/NT X —SZRHENDE)

Does not account for transit fares (requires adjustment of the cost coefficient parameters)

« BEUZT7 TEPHEEEZ T DHRE > EKRHE?

Assumes a daily round-trip commute via the Linear train — Is this an overestimation?




ZZNHk References
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https://www.pref.yamanashi.jp/try_yamanashi/linear_vision/3_koka.htm|

- =ZUFRJVY—FarvHYIiLT 4 v
https://1ftb.mof.go.jp/kantou/content/000236829.pdf
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Thank you for listening
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   V  T r a i n 通 勤 =  𝛽 0 +  𝛽 1 ×  (   t r i p   t i m e  T r a i n 通 勤 ) +  𝛽 2 ×  (   a c c e s s   t i m e  T r a i n 通 勤 ) +  𝛽 3 ×  (   e g r e s s   t i m e  T r a i n 通 勤 ) +  𝛽 4 ×  (   c o s t  T r a i n 通 勤 )


   V  C a r 通 勤 =  𝛽 0 +  𝛽 1 ×  (   t r i p   t i m e  C a r 通 勤 ) +  𝛽 2 ×  (   c o s t  C a r 通 勤 )


   V  w a l k 通 勤 =  𝛽 0 +  𝛽 1 ×  (   t r i p   t i m e  W a l k 通 勤 )


   V  B R T 通 勤 =  𝛽 0 +  𝛽 1 ×  (   t r i p   t i m e  B R T 通 勤 ) +  𝛽 2 ×  (   a c c e s s   t i m e  B R T 通 勤 ) +  𝛽 3 ×  (   e g r e s s   t i m e  B R T 通 勤 ) +  𝛽 4 ×  (   c o s t  B R T 通 勤 )


   V  G A P =  V  B R T 通 勤 −  V  B U S 通 勤


  　       =  𝛽 1 ×  (   t r i p   t i m e  B R T −   t r i p   t i m e  B U S ) +  𝛽 4 ×  (   c o s t  B R T −   c o s t  B U S )


  　       = − 0 . 00039  (   t r i p   t i m e  B R T −   t r i p   t i m e  B U S ) − 1 . 80108  (   c o s t  B R T −   c o s t  B U S )


   V  G A P =  V  B R T 退 勤 −  V  B U S 退 勤


                      = − 0 . 00035  (   t r i p   t i m e  B R T −   t r i p   t i m e  B U S ) − 2 . 6722  (   c o s t  B R T −   c o s t  B U S )


   T  B R T =   7 k m  20 k m / h × 60 = 21 ( 分 ) 　  T  B U S =   7 k m  15 k m / h × 60 = 28 ( 分 )


  ∆ C S = 3500 ×  7 60 = 408 . 3 ( 円 )


  e x )       a c c e s s   t i m e  ( b u s )   28 m i n 　 > 　 t r i p t i m e  ( l i n e a r )   25 m i n


  ∆  V  通 勤 = + 0 . 2101


  ∆  V  退 勤 = + 0 . 2461


  ∆  V  往 復 = + 𝟎 . 𝟒 𝟓 𝟔 𝟐


  ∆ CS = 3500 ×  7 60 = 408 円


              480 × 2 × 220 ≈ 𝟏 𝟖 . 𝟎

