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(Cars, buses, trains, trucks, motorcycles, bicycles, etc.)
- Services by driving oneself
- Cab dispatch service
BaCkgrou nd - Transportation services to and from nursing care facilities.

There are a variety of mobility resources in the region, and mobility services are
provided for the movement of people and goods using mobility resources.

Currently, the use of mobility is often dictated by entry regulations and subsidies.

>The subsidy for buses makes it possible to maintain the route. The size of the subsidy also
determines the number of services. It is questionable whether mobility is being provided in
accordance with the actual conditions of the area.

There are mobility resources in the region that have potential for use, such as cabs and
school/caregiver shuttle buses, by making effective use of them, mobility services are expected to
become more convenient and efficient.

Purpose

Optimizing Mobility Resources Through Market Design

*Institutional Design for Mobility Service Markets and Platform Management

*Regional Institutional Design Aligned with Mobility Service Demand

*Validation via Data-Driven Mathematical Engineering Approaches 5



Project Overview / Issues to be work

Economic study of market design that brings easier service
provision of smart mobility services

Expected to be applied in the validation process for diagnostic guidelines and
in the analysis process for mobility re-design reports.
Organize and specifically apply the concept of market design.

Based on the results, support efforts to work on the following sub—issues.

(D Identification of local mobility resources

(4 Development of local mobility re-design report and Japanese re-design index

(7-9 Proposed systems and rules

Practical research (action research) and dissemination development activities
to typify and identify areas utilizing local mobility resources



Integrated Theme of the Three SIP Projects

Hypothesis: To mitigate concerns and potential market contraction caused by information
asymmetry in ride-sharing, disclosing drivers’ biometric data and vehicle information to passengers
may reduce this asymmetry and enhance user confidence.

Biometric Data

&

Smart mobility platform

* Current Challenges in the Mobility Service Market
*Review of Transaction Rules for Mobility Services

* Participation of Mobility Service Providers and Use of
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B Defined Goals and Metrics for Achievement

Interim target for FY2025: Achieve GRL 4 (conceptualization of the

system)

« Raising the Issue of Subsidy Systems in the Mobility Services Market
(Issues of the domestic subsidy system, especially in comparison with foreign
countries ), Compilation of the impact of the integrity and environmental impact
indicators displayed on the platform on the platform's feasibility.

Final target for FY2027: Achieve GRL6 (implementation plan)

* Final recommendations on the grant system reflecting numerical experiments
iIncluding mathematical engineering perspectives
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B Summary of Key Findings and Insights

1) Fact-finding Survey of Local Mobility Resources
( Conducted in conjunction with SIP3 Smart Energy Project )

« Three groups of renewable energy resources available for mobility: solar power, biomass
power, and others

« Consider introduction of small mobility as a mobility resource, in addition to EVs for
personal use and renewable energy-derived on-demand transportation

« Data analysis of on-demand bus demonstration

2) Survey of Subsidy Programs in the Mobility Services
Market

« Comprehensive survey of government and municipal subsidies for each mobility



B Summary of Key Findings and Insights

3) Develop an actuarial economic model including subsidies in
the mobility service market from a market design perspective

« Development and analysis of an economic model for matching all types of vehicles, including carrying
passengers in business vehicles, and measurement of effectiveness through simulation with a view to
demonstration on the Tohoku University campus
=Aiming to make policy recommendations to Article 78 of the Road Transport Law, including the design of a
Japanese version of ridesharing and public ridesharing system.

( External reports: 1 article published in the Nihon Keizai Shimbun, 1 master's thesis )

« Mathematical model development and analysis for network operation connecting solar energy resources and

electric mobility ( External reports: Ando, Kon, Kurino, and Takahara, /EEE WS, 2024))

4) Integrated Theme of the Three SIP Projects
Study of the impact of publishing indicators on mobility platforms

«  Acquisition of occupational driver biometric and vehicle data to publish objective safety indicators on the
platform

Development and analysis of economic theory models (1 master's thesis)

« Demonstration test and basic analysis of questionnaire creation and display on a vehicle dispatch application
to measure the effectiveness of displaying biometric and safety indicators of professional drivers on a platform



B Report of Research Results / 1) Fact—finding Survey of Local Mobility Resources
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B Report of Research Results / 3) Devg!op an alctuarlal economic model mcluldlng subS|d|§s in the
mobility service market from a market design perspective

Contributed an article to Nihon Keizai Shimbun

Japanese version of ridesharing: Taxi companies take the initiative and manage the operations
of regular drivers, while limiting the areas and hours of ridesharing.

« Recommendation 1: Impose rules on matching algorithms and government monitoring as a

fair competition policy.

« Recommendation 2: Remove regional and time zone restrictions and impose cab priority

rules on the algorithm.

BAEXOBDTE EEL FEER LA 88D ®
ErHaE RO E B Gl N ED AT E—
FEHCTONR RS DTEM 2O EL 50D EM®R
173 "EHEREIAHEBEZRET ¥y 2 11K cEHHE L F
CHHEAE FERBELBOZARE7ADTCTS
EMhD YHEAUFVREZEL CEVYERE YT EIESOS A H A
L5 kiR O UARIEE ] T 2 Yk FEN
EHE&E® Lo 7R Y EXES T CTHIYIET T
WHAMELARBRE ° "W IEHERDLBOEZ HUL IR
i< EZEIWMBELEH "EDHELZOMBE I ARADLS 7 EH
FE MBLRICENE OMUS2mE] i 20 % 3
B TEE D IE KK FESHE HlEHETCA 284> 4 ©ixH

ol %'

>~ "

ML BEDGEHE yTBHTESA M @

FA4 F =7 HlEE kb ek

CUd-HUy
HD T3EAZE
e Ewsi—
FREL R
) FHlE<—

BRISFEAFE1R

MR RFLBEIR

Nihon Keizai Shimbun
Economic Classroom,
April 30, 2024 morning edition

« InFY24, develop a theoretical model for institutional design of the ridesharing market
« InFY2b, conduct a more detailed simulation analysis and evaluation of the Japanese version
of ridesharing and make policy recommendations
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B Report of Research Results / 3) Devg!op an alctuarlal economic model mcIu.dlng subS|d|§s in the
mobility service market from a market design perspective

Establish a model for matching all vehicle types in the mobility services market (including ride-

sharing and public/business vehicles)
 Proposed algorithm to find fares and matching endogenously
« This research result achieves matching stability and efficiency (overall optimum)
= Possible evaluation of subsidy system, Japanese version of ridesharing, and public ridesharing

(recommendation to Article 78 of Road Transport Law)
Suggests that the addition of operational vehicles will

Structure of all matching models be more efficient and improve the number of matches
in the more traffic-free areas.

Blue: traffic-free zone, Red: urban area
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B Report of Research Results / 3) Devc_e!op an a.ctuarlal economic model mclu.dmg subS|d|§s in the
mobility service market from a market design perspective

« Build an economic model of energy and mobility sector coupling

"Coordinating Electric Vehicles: Impacts on Mobility-Service and Electricity Markets,"
Ando, Kon, Kurino and Takahara, in 2024 IEEE International Conference on Big Data (BigData), 2024, pp. 3838-3846.

« Matching in the transportation and electricity markets, and an algorithm to simultaneously determine
mobility and electricity rates to achieve stability and efficiency (overall optimum).
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*Number of matches: Number of pairs in which one EV
and one charging/discharging facility transfer power.

« After FY2025, simulation of the algorithm will be conducted for the Tohoku University campus, the demonstration site.

» To be presented at the CIRP International Conference in Italy
13



3-Project Collaboration (S.M. — S.E. - ROBOTICS)
Study of the impact of publishing indicators on mobility platforms.

Results from theoretical research
Confirmation that presenting safety indicators results in Network efrect N
higher passen%er wellbeing and network effects Passenger Mobility
« Drivers with high safety indicators are matched with passengers Review Operator
* Building a game-theoretic model in which drivers compete for ®_O Recommended
passengers by investing in safety -‘- Vehicle Information @ ® @
« Drivers have different safety competencies and this competence is dh W .-.

determined by private information
« Driver safety investment determines the level of safety indicators

B Report of Research Results / 4)

Experimental study

Measurement of driver biometric and vehicle information and acquisition of questionnaires in
preparation for release of indicators

Target: Intercity buses (Japan, Malaysia, Vietnam) and on-demand buses (Japan and Malaysia)

User survey AmountofData . Drivers’ vital infomration
: : : 3,650 cases : Domestic intercity ECG
« Indicator is confirmed or not 288 . . . i . y é{nount 0f[§|ata(2t.vveetk8> I
° i i | . bomestic on-deman us ° rtr cases - bomestic Intercity and on-
Need for mdlca_tor display 205 Oyons o GEMaNg ous eart rate demand bus " .
« Sense of security/change 89 : Overseas intercity and on-demand

in trust due to release of indicators

i i i A t of data(2 K
« Range of indicators you want to know about Vehicle information Amount of data(2 weeks)

. . : 8b cars . Domestic intercity
latitude/longitude 25 FOF demand bus

Driver survey Amount of data « Velocity 28 : Overseas intercity

Driving awareness 10 cases : Domestic intercity bus « Fuel consumption @ndon-demand

brought about ) .
by the release of indicators 10 © Domestic on-demand bus

Receptivity to public disclosure of indicators 10 & Overseas on-demand bus Recognized by the Ethics Committee of the Graduate

School of Medicine, Tohoku University (half year of audit)



) 3-Project Collaboration (S.M. — S.E. - ROBOTICS)

B Report of Research Results / 4 Study of the impact of publishing indicators on mobility platforms.

After 2025 Vehicle data and biometric data: Consider deployment to Tohoku University
campus at the demonstration site.

[Fukushima Ward, Osaka City]
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B International collaboration study S. M./S. E collaboration theme

< Key Issues for smart mobility >

Zone3 0

* Zone 3 0 plus

(Correction of the Road Traffic Act Enforcement Order 2024

Correction of the Enforcement Orde

r September 2026)

Re-design of the legal speed reduction from 60km/h to 30km/h on all domestic roads in Japan
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. Research Report / 2) Subsidy Program Study in the Mobility Services Market

Subsidy Issues for Mobility

1. Subsidy system is complicated
[1 There are many subsidies for which the total budget amount is unknown
[1 Many application procedures and application documents are complicated
[] It is difficult to research the subsidy system
— The relationship of responsibility between the national and local governments
is ambiguous due to incomplete fiscal decentralization
— Intention to provide relief implicitly due to the possibility that visible relief may
cause taxpayers' protests

2. Many subsidies are purpose-specific and targeted to businesses
[1On the other hand, there are few user-oriented subsidies, which are difficult to
reach the public.

—Advantages of user-oriented subsidies
@OHouseholds can choose transportation more freely
@Subsidies can be focused on vulnerable transportation users in need
®Incentives are created for companies to improve their services

3. Numerous subsidies have limited use.
[1Subsidies with limited use: Inefficient and prone to institutional rigidity
(1Unlimited use: Leads to efficient resource allocation in line with the diverse
needs of local residents



. Research Report / 2) Subsidy Program Study in the Mobility Services Market

Subsidy Issues for Mobility: Examples of Limited Use

« Subsidy for aid for children in remote areas (Ministry of Education,
Culture, Sports, Science and Technology: 2.15 billion yen budget
for FY2023)

This program supports smooth compulsory education in remote areas by partially subsidizing local
governments for school buses, boats, and long-distance commuting costs.

Ability to purchase a school bus for use during the morning and evening commute to and from

school
- Use of school buses for purposes other than subsidized projects (welfare transportation,
cargo transportation, etc.) may result in revocation of the grant decision.

Mobility inefficiencies occur due to lack of availability
Can we make effective use of mobility by easing conditions?

Examples of relaxed conditions:

<Kushima City, Miyazaki Prefecture >

Used by a community-based organization that supports the elderly (shopping, etc.) during daytime hours when school buses
are not in use, in response to requests from residents

< Kurobe City, Toyama Prefecture >

Used as a shuttle bus for community events (marathons) held on weekends when school buses are not in use Kurobe City,

Toyama Prefecture



. Research Repor‘t / 2) Subsidy Program Study in the Mobility Services Market

e This project item included a comprehensive survey of subsidy
programs related to mobility.
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This paper includes the results of Cross-ministerial Strategic
Innovation Promotion Program (SIP) 3rd Phase, “Development of
Smart Mobility Platform” promoted by Council for Science,
Technology and Innovation, Cabinet Office. (Project Management
Agency : New Energy and Industrial Technology Development
Organization (NEDO) (Project Code JPNP23023))




	スライド 1: Strategic Innovation Program (SIP) Phase 3 /  Building a Smart Mobility Platform,   Economic and Mathematical Engineering Research by Market Design for the Smart Mobility Platforms
	スライド 2: ■　Table of Contents
	スライド 3
	スライド 4: Project Overview / Issues to be work
	スライド 5
	スライド 6: ■　 Defined Goals and Metrics for Achievement 
	スライド 7: ■　Roadmap
	スライド 8: ■　 Summary of Key Findings and Insights 
	スライド 9: ■　 Summary of Key Findings and Insights 
	スライド 10
	スライド 11: Develop an actuarial economic model including subsidies in the mobility service market from a market design perspective
	スライド 12: Develop an actuarial economic model including subsidies in the mobility service market from a market design perspective
	スライド 13: Develop an actuarial economic model including subsidies in the mobility service market from a market design perspective
	スライド 14: 3-Project Collaboration (S.M. - S.E. - ROBOTICS)  Study of the impact of publishing indicators on mobility platforms.
	スライド 15: 3-Project Collaboration (S.M. - S.E. - ROBOTICS)  Study of the impact of publishing indicators on mobility platforms.
	スライド 16
	スライド 17: Appendix
	スライド 18
	スライド 19
	スライド 20
	スライド 21

