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Foreword

[SO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out through
ISO technical committees. Each member body interested in a subject for which a technical committee
has been established has the right to be represented on that committee. International organizations,
governmental and non-governmental, in liaison with ISO, also take part in the work. ISO collaborates closely
with the International Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

The procedures used to develop this document and those intended for 1ts further maintenance are described
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Introduction

This document is intended to clarify items for standardization based on gap analysis of collected use cases
of Mobility as a Service (MaaS) or sometimes called as Mobility on Demand (MoD) (only in the US), and
related projects.

The objective of this document is to gather use cases for the implementation of sustainable mobility services
and facilitate international sharing of experiences and knowledge. The collected data will be analyzed to
identify issues for international standardization.

The ISO 16497 series consists of two parts (other parts are planned):

— ISQ TR 16497-1 (this document): for case collection and preparation for the further analyses:
— ISQ TR 16497-21.

1) Under development. Stage at time of publication: ISO/PWI TR 16497-2.

© IS0 2024 - All rights reserved
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Technical Report ISO/TR 16497-1:2024(en)

Sustainable mobility and transportation — Sustainable
mobility services —

Part 1:
Use cases

1 Scope

This ddcument compiles use cases for the implementation of sustainable mobility services. The copllected
data willl be analysed to identify issues for international standardization.

This ddcument focuses on use cases that aim to implement sustainable transport services. The uge cases
considdred are at the city scale or metropolitan scale, aligned with the scope ofSmart cities and communities.
The usqg cases encompass land transport, water transport, and air transportfor both passengers and|freight.

Ideas related to connection and integration, including demand-side,*supply-side, and policy fraimework
aspectg, are included.

2 ermative references

There dre no normative references in this document.

3 Terms and definitions
No ternps and definitions are listed in this docuiment.
[SO and [EC maintain terminology databases for use in standardization at the following addresses:

— 1S Online browsing platform: dvailable at https://www.iso.org/obp

— IE({Electropedia: available/at https://www.electropedia.org/

4 Usp case collection

Multiplg use cases Have been collected from Japan, China, and India. All cases can be found in Annex A.

5 Usp caseanalysis

The us¢ _cases are analysed based on policy making and planning, travel mode characteristics, mulfimodal
connectivity and coordination, and operational organization structure.

6 Subjects for standardization

6.1 General
By analysing the gathered use cases, discussion points for conducting gap analysis towards standardization

have been organized. These points take into account policy goal setting, targeted travel modes, intermodal
connections and coordination, as well as operational organizational structures.

© IS0 2024 - All rights reserved
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olicy making and planning

General

Discussion points for policy goal setting are structured based on the types of policy objectives and
their evaluations. Five perspectives are considered, integrating well-being and resilience into the three
foundational aspects of sustainability: environmental, social, and economic.

6.2.2

Policy goals and objectives

The policy objectives and goals for mobility services vary in each use case. To achieve sustainable cities and

commuyjnities, the relationships between policy goals and various mobility services are organized,]

perspe

6.2.3

Assessl]
resourd

6.2.4

Assess]|
mainta

6.2.5

AssessH]

attractiv

stabilit

6.2.6

AssessH]
life, and

6.2.7

Assess]
uncertad

6.3 E

6.3.1

The as
integra

tives: environment, social issues, economy, well-being, and resilience.

Environment

hent is made on the contribution of mobility services towards mitigating climage-change, con
es, reducing waste and pollution, and enhancing residential environments.

Society

hent is made on the contribution of mobility services towards ensuring equitable access ta
ning and promoting social participation, and strengthening social cohesion.

Economy

hent is made on the contribution of mobility services towards economic growth, enhang
eness of cities and communities, fostering creativity and innovation, and improving the f
 of service provision.

Well-being

fostering a sense of self-efficacy.

Resilience

hent is made on the contribution of mobility services towards ensuring redundancy,
inty and risks, and fostering the development of social capital and capability.

valuation of each policy goal

General

bessment of each policy objective focuses on how quantitative and qualitative evaluati
fed. The contribution of moblllty services towards achlevmg the pollcy ob]ectlves listed in

om five

serving

needs,

ing the
nancial

hent is made on the contribution of mobility services towards promoting health, enhancing quqality of

managing

bns are
6.2.3 to

6.2.7 isLe

contrlbutlons w1th the 169 targets of the Sustamable Development Goals (SDGs) is conflrmed

6.3.2

Quantitative evaluation

Key Performance Indicators (KPIs) are employed for quantitative evaluations. Output indicators that
objectively illustrate the results of each policy measure and outcome indicators that quantitatively reflect
the achievement of policy objectives are established, with prominent indicators being determined as KPIs.

© IS0 2024 - All rights reserved
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6.3.3 Qualitative evaluation

In cases where assessing the contribution of mobility services to policy objectives using numerical or
statistical data is challenging, qualitative outcome indicators based on users' subjective perceptions and
experiences are utilized. These indicators are then comprehensively evaluated in conjunction with the KPIs
in 6.3.2.

6.3.4 Responding to the SDGs (contribution to solving social issues)

By employing the quantitative and qualitative evaluations in 6.3.2 and 6.3.3, the alignment between policy
objectives with confirmed contributions from mobility services and the 169 targets of the SDGs is delineated.
This clgriftesthecontribttionsof retevant 1uuluilit_y services—tothe-Sb6s: EAalllp}CD of-SbG+tat scto ClOSC]y

related|to mobility services include:

— Tarfget 3.6: By 2020, halve the number of global deaths and injuries from road traffic accidents.
— Tarfget 7.2: By 2030, increase substantially the share of renewable energy in the global energy mjx.
— Tarfget 7.3: By 2030, double the global rate of improvement in energy efficiency,

— Tarlget 8.9: By 2030, devise and implement policies to promote sustainabletourism that creates jpbs and
prgmotes local culture and products.

— Tarfget 9.1: Develop quality, reliable, sustainable and resilient infrastructure, including regiopal and
trapsborder infrastructure, to support economic development and human well-being, with a fpcus on
affgrdable and equitable access for all.

— Target 11.2: By 2030, provide access to safe, affordable, acecessible and sustainable transport systiems for
all,limproving road safety, notably by expanding publicd¢ransport, with special attention to the needs of
thgse in vulnerable situations, women, children, persens with disabilities and older persons.

— Target 11.7: By 2030, provide universal access tosafe, inclusive and accessible, green and public[spaces,
in particular for women and children, older persons and persons with disabilities.

6.4 Travel modes

6.4.1 |[General
From the perspective of travel modes, the situations requiring mobility services and the forms of rhobility

servicep provided are delineatéd based on the categories of targeted travel needs, combinations df travel
modes, [and combinations ofmobility services.

6.4.2 |Target traveln€eds corresponding to policy goals

6.4.2.1| General

The travel demands of cities and communities are classified based on travellers' attributes and pyrposes,
identifying the travel needs that correspond to policy objectives.

6.4.2.2 Classification of travel needs

The mobility scenarios in cities and communities are classified based on the attributes of travellers (e.g. age,
car ownership) and their trip purposes (e.g. commuting, shopping, leisure).

6.4.2.3 Identification of travel needs requiring mobility services

Travel needs closely related to the policy objectives to be achieved are determined. In situations where
alternative travel mode choices are limited, some form of mobility service is considered necessary.

© IS0 2024 - All rights reserved
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6.4.3 Combination of travel modes (inter-modal transport)

6.4.3.1 General

In terms of travel mode combinations, evaluation is given to the integration of diverse mobility tools and the
merging of distinct mobility services.

6.4.3.2 Mobility tool combinations

Combinations of mobility tools are organized based on combining existing tools (e.g. private cars and
car-sharing), combining existing tools with new ones (e.g. conventional buses and autonomous electric
wheelchairs], and combining new tools with each other (e.g. electric Kick scooters and autonomous HQuses).

6.4.4 |[Mobility service combinations

Combinfations of mobility services are delineated based on temporal aspects, such as ¥vafriations ip travel
demand by time of day, day of the week, and season, as well as spatial aspects, suchtas’the distribption of
urban functions and residential populations.

6.5 Multimodal connectivity and coordination

6.5.1 |General

In a myltimodal situation, users have the option to choose from miyltiple travel modes. In such cages, it is
necessgry to organize how connections and coordination between travel modes are establishgd. This
organization is based on what is being connected and coordinated, the purpose, and how these conrjections
and coprdination are achieved in terms of systems and:technology. Identifying the advantages and
disadvdntages for users or potential users is particularly.ithportant.

Examp]is of connectivity and coordination discussion‘are based on three aspects:

— Deimnand-side aspects include bundling daily travel and tourism travel, and induced demand crgated by
new services.

— Supply-side aspects involve coordination between existing vehicles and new mobility tools, coordination
betiween existing services and new Services, coordination between rails and micro-mobility modgs, such
as pmall electric vehicle sharing.services, and coordination between buses and autonomous [electric
wheelchair sharing.

— Poljcyframeworkaspectsencompassthe connectionbetween policy evaluationand strategy confiymation
baged on mobility data-space activities, the connection for available and attractive tourism optigns, and
thel connection of ekisting services based on new services.

6.5.2 |Situations of connection and coordination

Possibl¢ scenarios for connections and coordination between travel modes include situations| where
travelldrs.gather information about their trips (e.g. routes, travel time, fares and fees), situations where they
reserve maobility services, and situations where they pay for fares and fees associated with these serices.

6.5.3 Objective

The policy objectives intended for connecting and coordinating different mobility services, include
promoting a modal shift away from private cars, encouraging out-of-home activities that contribute to
personal health improvement and local economic revitalization, among other aspects.

6.5.4 Methods and technology

Methods and technologies for connecting and integrating mobility services can be organized according
to their purposes. Potential objectives include streamlining the collection of travel-related information,

© IS0 2024 - All rights reserved
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simplifying service reservations and payments, consolidating fares and fees between different services, and
offering new services through collaboration with other entities (e.g. MaaS apps) and the motivation that
comes from these initiatives.

6.6 Operational organization structure

6.6.1 General

It is crucial to highlight the significant disparities across various use cases, particularly in terms of
the stakeholders involved in projects aiming to connect and integrate mobility services, the nature of
relationships among these participants, and the methods employed to secure funding for successful
implementation.

6.6.2 |Participants’ roles and relationships

For each use case, it is necessary to define the roles and relationships of the entities inyglved in the project.
This infludes clarifying the leading entities responsible for policy and decision making, as well as the
operatdrs of the MaaS$ platform.

6.6.3 |Finance

Each uge case will be structured to encompass the financial scale required for project executjon, the
relationjships between all cost bearers and the direct and indirect beneficiaries resulting from copnected
and coprdinated mobility services, as well as the mechanisms‘for revenue reallocation and Internal
subsidiration.

© IS0 2024 - All rights reserved
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Annex A
(informative)

Use case examples

This annex contains examples of use cases (shown in Figures A.1 to A.9). Five use cases have been reported
from Japan, three from China, and one from India (as of April 2023).

© IS0 2024 - All rights reserved
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A.1 Japan-01 Case in Toyoake city

Service name

"choisoko" by AISIN

Overview of the

Geographic conditions

large city, regional ciﬁral armurist destination
———

?g:f) I}:(())gll:}::ilgllll csllezrfs/ity (70,000) persons/area * (2,962) persons/km?
(FA) Older population share (21,6) %
Modal share (car) (60,7) %
Policy targets Mitigation of environmental impacts
(MA) Ensuring diversity, equity, and inclusiveness O
Economic growth, regional revitalization, sustaining
and ;mprmying r‘nmpph'h" Sness
Promoting health O
Other (. O
Prihary target of | Attribute Resident, Visitor@eni@Disabled ,(],V
the policy Trip Purpose Commuting, School, Business,\ﬁﬁpin S_igﬁseeiqg,"e\c.’ i
(SA Trip range Feeder mode (access / egré'ss;',éverall tripy \_
le(iif(fsn:;m Speed, Frequency, Timeliness,)
Trayel modes Existing | Railroad
congidered transport | Tram Overview of On-demand Transportation
Trapsportation mode Bus Vehicle size
modes for the Taxi Service | Route ixed / Dot-fixed
i New On-demand O style Stop 1xed / Dot-fixed
Mobility | transportation s N
Shared Taxi @Q Fixed{Not-fixed
®
Trapsportation Car sharing gi:@s e auto parts company
(SAIFA) Ride-hailing P@iti‘on in local Transportation in inconvenient argqas
Shared cycle fransport system
Other
Seryice provided | MaaS Function | Search for multiple’\&des
(MA4) Reservation
Payment |
Ticketing('\,b
Supplementary Collabotate with business, tourism,
Services etcs
%eafe opportunities to go out O
C) vents)
C) | Other (
Orghnization O ¢ Leading organization Operator Participant(s)
invglved (style of N (SA) (SA) MA)
i Lo
collpboration) A Bment O
sport
nge?ag)r O
Q Non-profit
é organization
&v Public sector
Private sector O O @)

© IS0 2024 - All rights reserved
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Operation scheme | Structure Business consignment from the Maas operator to transport operators
(FA) Costs Operated by fare revenue and sponsorship money from local governments and local
commercial facilities

Introducing Index value Index value
effects KPI Before After KPI Before After
FA) number of service number of

subscribers 0 2000 passengers per 0 35-40

(2021) (2021)

day

L

A|

raY Litata oot
THartatt v e TIeeTST

+ As being able to travel at the nearest bus stop from home to the one near destination in an expected tinje

period, they would go out more often

+ The share-ride service would increase the opportunity to meet their neighbors, promoting communicatio

local communities

* As the transit service operators plan events for the elderly, it would create opportunities for them to go o

and communicate

+ Contributed to regional revitalization by providing the elderly opportunity of new'interests and meeting

people through the events

* Securing transport means to commercial areas made customers visit there tepeatedly and even new

customers to visit

+ Cooperated with local taxi operators and utilized existing transport infrastructure efficiently

L in

Addressing social

Promote diversity and barrier-free

Develop susgtainable and

issups O resilienf.gommunity ©
(MA) Technology and data as the Promote thorough energy
foundation for "Creation of conservation
Growing Market, Regional
Revitalization, and Technological
Innovation
Foundation, technologies, and Countermeasures against
institutions that support regional O climate change
revitalization and the creation of a
future-oriented society
Reinforcing technology and Child safety
foundation of local areas
Promotion of sustainable tourism
Seryice contents Overview »Qutsourced the operation to local taxi company from 9:00 to 16:00 (fare: JPY200/ride),
(FA avoiding peak hours for taxi industry
O * Improved convenience for the elderly by locating bus stops near the sites that they are
% expected use frequently, including shopping centers, hospitals, etc.
%\ + Enabled reservations on the internet or by phone, and optimized share-ride users, driving]
AO route through the use of Al technologies
Key
SA single answer
MA multiple answers
FA fre¢ answer

Figure A.1 — Japan-01 Case in Toyoake city
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A.2 Japan-02 Case in Kamishihoro town

Service name

Kamishihoro Town MaaS by Innovation Challenge Organizing Committee

Overview of the

Geographic conditions

large city, regional citygfural are) tourist destination

?gil) ggg;lllzttilgg (SlleZ:s/ity (4874) personsfarea + (7,14 ) persons/km?
(FA) Older population share (35,30) %
Modal share (car) () %
Policy targets Mitigation of environmental impacts
(MA) Ensuring diversity, equity, and inclusiveness
Economic growth, regional revitalization, sustaining
and improving competitiveness
Promoting health
Other (_ ) N
Primpary target of | Attribute 51dent) Visitor. &nmj)lsabled ,\Q v
the policy Trip Purpose utmg, School, Busmess Slghtseemg, ete. .V
(SA] Trip range ~ Feeder modc (access Q:gress) oarall trip A A
N‘friif{sn;%m Speed, Frequency, Timeliness @
Trayel modes Existing | Railroad
congidered transport | Tram Overview of On-de Transportation
Trapsportation mode Bus O Vehicle size 10-sedter.
modes for the Taxi @) Service | Route FiXed) Not-fixed
i New. . On-deman(.i O style Stop | s@ Qot-ﬁxea)
Mobility | transportation X
Shared Taxi Tin& \)
table
Trapsportation Car sharing l()) 5;;?:;\\@}1{31’}’ Taxi operator/ Resident Drivers|
(SA[FA) Ride-hailing Posiﬁ@&ﬁ local Transportation in inconvenient area:
Shared cycle t ort system Effective use of existing assets
Other O  (__rmhixed passenger-cargo vehicle )
Seryice provided | MaaS Function | Search for multiple mg@
M4) Reservation ’\\W O
Payment ~
Ticketing _,
Supplementary | Collaborate with business, tourism,
Services etc. ('\\
Create\c{pportunities to go out
(Syents)
([Other ( )
Orghnization Cj" Leading organization Operator Participant(s)
invdlved (style of (SA) (SA) (MA)
i Local
collfiboration) gov %‘c O O
tor O
L Non-profit
Q organlzatlon
é Public sector
Private sector O O
Opg @cheme Structure
(FA Caosts

© IS0 2024 - All rights reserved
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Introducing
effects
(FA)

Index value

Index value

Be
KPI KPI
Before After fo After

re

Expand use of welfare Secure income by

buses by making them transporting freight

available on demand (free | (1)156 on welfare buses Less than

()47
of charge) (2)22 )75 expected
(1) Number of buses in (3)97H17m . amount of
. X (3)20H40min .
operation in freight

(2) Number of users

. P
(O)) UPCTAUITE TIOUTS

Secure income through
paid passenger
transportation on welfare
buses (paid operation)
*This fiscal year,
introduce a hypothetical
means of transportation
through a private paid
system

Paid services are
more readily
available without
hesitation
Expanded
opportunities to go
out

Passenger
transportation using
delivery vehicles of
logistics companies
in the region
(passenger freight
consolidation, free
of charge)

The numbgr
of passengers
is limited, jbut
the hours ¢f

use have been
expanded.

[ Qualitative Effects])

-The estimate was positive in terms of business feasibility (subsidy reduction) as a result, since the subsidy

amount was reduced by streamlining multiple lines against the cOst of introduction by installing the syst¢m.

-There is a high possibility that simply converting to demand.will not be effective against the cost of
introduction. However, in areas where there are still multiple routes and room for efficiency improvemeit,
the system can be expected to be effective by bundling multiple demands and improving efficiency.

-Demand clusters are considered to be more effectiviethan hub-and-spoke type.

Addressing social
issups

Promote diversity and barrier-free

Develop sustainable and resilient

community

(MA4)

Technology and data as the foundation for <Creation
of Growing Market, Regional Revitalization, and

Technological Innovation

Promote thorough energy

conservation

Foundation, technologies, and institutions that

Countermeasures against climate

support regional revitalization'and the creation of a O change
future-oriented society
Reinforcing technology and foundation of local areas Child safety

Promotion of sustainable tourism

Seryice contents
(FA]

\
O
N

<

S

Overview

%\‘b

expense.
(1) Expand use of welfare buses by making them available on demand (free of charge)
(2) Secure income by using welfare buses to transport freight (mixed freight/passenger servjice,
free of charge)
(3) Secure income by using welfare buses to transport passengers for a fee (free of charge)
(4) Passenger transportation using delivery vehicles of logistics companies in the region
(mixed freight, free of charge)

To improve the efficiency of welfare buses by making them available on demand, to verify|the
feasibility of multitasking such as mixed freight/passenger loading through visualization jof
available time, and to explore the possibility of reducing the burden on the town's single

Key
SA

MA multiple answers

FA

single answer

free answer

Figure A.2 — Japan-02 Case in Kamishihoro town
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A.3 Japan-03 Case in MIE six towns

Service name MIE six towns MaaS by MRT Inc.
Overview of the Geographic conditions large city, regional cityural a@ tourist destination
?;2) Ip:sgl];l}z:ilgz (Silezrfs/ity (8100~2300) persons/area * (25~562) persons/km?
(FA) Older population share (29~48) %
Modal share (car) (69~83) %
Policy targets Mitigation of environmental impacts
(MA) Ensuring diversity, equity, and inclusiveness
Economic growth, regional revitalization, sustaining
and improving competitiveness
Promoting health O
Other v
Prirary target of | Attribute Resident, Visitor(SenioD Disabled ‘[\0 "
the policy Trip Purpose Commuting, School, Business‘SFo'pping, Si htseeing@c:y
(SA Trip range Feeder mode (access / egress)ﬁerallm
N;eriif(fsn:;m Speed, Frequency, Tlmehnes b‘
Trayel modes Existing | Railroad
congidered transport | Tram Overview of On-de Transportation
Trapsportation mode Bus O Vehicle size N\
modes for the Taxi O Service | Route M /Tot-fixed
servfice New On-demand style Y Fixed IO Tix T
M4) Mobility | transportation O (j\,\\ -
I — Shared Taxi %e Fixed /@
ier:;?:;)((l)rtation Car sharing t()) 5Sc§ile§%rlmary On-demand Mobility Serviceg
(SATFA) Ride-hailing ition in local Transportation in inconvenient argas
Shared cycle sport system
Other (N )
Seryice provided | MaaS Function | Search for multiple r@}gs
M4) Reservation A\v
Payment «O
Ticketing \J
Supplementary Colle@ie’;)vith business, tourism,
Services etc.
cate opportunities to go out
CQ&entS)
7~ Y Other (__ Medical MaaS )
Orghnization Y Leading organization Operator Participant(s)
invglved (style of (;‘O (SA) (SA) MA)
collpboration) Local\~/
g ent
@sport
erator
on-profit
Q organization O
é Public sector
R Private sector O O O
Opd ratioh scheme | Structure
(FA) Costs
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Introducing Index value Index value
ffoct KPI KPI
EINIEIE Before After Before After
(FA) Degree of improvement (i)Reduction
in frequency of access of travel Maximum
to medical care . time durin, 10 km one
. . . Maximum urng Town Health

(1) Reduction of patient . health way, 20 .

30 minutes . . guidance can be

travel burden No transfer guidance minutes . .

Average 10 . provided while
. (operational | Average5 | .
minutes . in the town hall
efficiency of | km, 10
health minutes
guidance)

Degree of improvement (1) Willingn Online medikal

in frequency of access ess to pay care, héalth

to medical care Frequency 100% for each guidance angl

(i1) Increase in number of going to (Possible service health

of medical visits, etc. the hospital | increase in Consultation

once a number of have a certain

month 50%. | consultations.) level of
willingness {o
pay

Verification of business (iii)

feasibility . Verifidatipn

. Operating 3

Based on the trip data Income 552,000 | of Business

. costs were T
from the experiment, we yen feasibility
extracted as . .
assumed the extent to Operating costs¢ ™| (extraction
. . . a
which efficient medical 389,460 yen of break-
L. benchmark .
examinations and health Investmen{\Cost | even point)
. for the
guidance could be 222222 yen
break-even
conducted, and oint in 2 (Per:
established the revenue P . muircipality
. two-tier cost
and income/expense per /month)
structure.
month assumed for each
service area.
[ Qualitative Effects ]

The elderly often has difficulty getting to the clinic by themselves. The study found that reducing the burflen
of patient transportation-by using multitasking vehicles can contribute to improving access to medical
care.

On-demand medical*MaasS is positioned to improve access to medical care, early treatment, and preventi¢n
of serious illngss.

From the hext'fiscal year onward, they will aim to implement sustainable services, including medication
guidafice, drug delivery, and other consistent services, and to achieve collaboration among the six tows.

Addressing social | Prerriote diversity and barrier-free Develop sustainable and resilient N
issups community
(MA) ? -Technology and data as the foundation for Promote thorough energy
EQ "Creation of Growing Market, Regional O conservation
?\ Revitalization, and Technological Innovation
& Foundation, technologies, and institutions that Countermeasures against climate
C) support regional revitalization and the creation of O change
a future-oriented society
Reinforcing technology and foundation of local O Child safety

arcas

Promotion of sustainable tourism
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Service contents

(FA) Overview

On-demand medical MaaS utilizing multitasking vehicles (online medical care, health
guidance, health consultation, medical consultation recommendation, etc.)

Online medical care: Doctors at the Houtoku Clinic (participating clinic in the experiment)
will provide medical care online.

Online health guidance: Health nurses or nutritionists provide health guidance online.

Online health counseling: Specialized doctors provide health counseling online.

Trial session : Equipment operation and simulated experience for the staff of each town, etc.

Key
SA single answer
MA multiple answers

FA fre¢ answer

Figure A.3 — Japan-03 Case in MIE six towns
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A.4 Japan-04 Case in Muroran city

Service name

Muroran City MaaS by Muroran Advancement Center of Technology and Management

Overview of the

Geographic conditions

large city, regional citygfural are) tourist destination

?gil) gsg;lllzttilgg (SlleZ:s/ity (81000) persons/area + () persons/km?
(FA) Older population share (38) %
Modal share (car) (72) %
Policy targets Mitigation of environmental impacts
(MA) Ensuring diversity, equity, and inclusiveness
Economic growth, regional revitalization, sustaining
and improving competitiveness
Promoting health
Other S ( ) N
Primpary target of | Attribute @es_ide , Visitor, Senior, Disabled ,\Q v
the policy Trip Purpose <Commuting, School, Busine@eeing, e,;c? 2
(SA| Trip range Feeder mode (access / egress)overall trip) 4
Ngeds of main Speed, Frequen Q\
farget (SA) b&
Trayel modes Existing | Railroad
congidered transport | Tram Overview of On-de Transportation
Tragsportation mode Bus O Vehicle size Total lérigth 5,000mm, total width 2,000pm,
modes for the Taxi O Service | Route FiXed) Not-fixed
i New On-demand O style Stop Not-fixed
Mobility | transportation ,S\
Shared Taxi O Tin& Q@Not-ﬁxed
ot
Tratsportation Car sharing 1?55?;?:;\\@1 o Taxi operators
(SA[FA) Ride-hailing Posiﬁ@&ﬁ local Transportation in inconvenient area
Shared cycle t ort system Effective use of existing assets
Other ( RN )
Seryice provided | MaaS Function | Search for multiple mg@ O
M4) Reservation ’\\W O
Payment ol O
Ticketing _,
Supplementary | Collaborate with business, tourism,
Services etc. ('\\
Create\c{pportunities to go out
(Syents)
([Other ( )
Orghnization Cj" Leading organization Operator Participant(s)
invqlved (style of (SA) (SA) (MA)
colljboration) Local % O
gov t
‘ﬂ‘ tor O
n-profit
Q organlzzatlon O O
é Public sector
Private sector O
Opg @cheme Structure
(FA Caosts
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Introducin Index value Index value
ffect & KPI KPI

CHects Before | After Before After

(FA) Frequency of going Business Operator
out, intention to return Impro | Ensure profitability Reduction of business
driver's license, user ved. income and expenses
satisfaction
Changed to an easy- Diffic Impro | Administration

. i L
to-use UI (Driver ved Suppress or maintain . .
ult to . . . Appropriateness is expected

App) book usabili | public transportation-

ty related subsidies

[ Qualitative Effects])
SOME USCrS enjoy MaKing prans 1or outings and Shopping, and Tis feads 1o e creation of a Sense of
fulfillment and improved quality of life.

The new transportation service point, "shared rides and carpooling," has a certain level of acceptability ‘and|is
effective as a solution to regional issues.
New communication that cannot be experienced in everyday transportation is expected to be realized through
the MaasS service.
Future traffic simulations will enable the identification of candidate areas for expansion within the city, whiich
is expected to accelerate studies for future restructuring.

Addressing social | Promote diversity and barrier-free Develop sustainable and resilient o
issups community
(M4) Technology and data as the Promote thorough energy conservation

foundation for "Creation of

Growing Market, Regional

Revitalization, and Technological

Innovation

Foundation, technologies, and Countermeasuies against climate

institutions that support regional o change

revitalization and the creation of a

future-oriented society

Reinforcing technology and Child safety

foundation of local areas

Promotion of sustainable tourism
Seryice contents Overview * Providing a MaaS service that makes it easy to make reservations without a smartphone,
(FA such as byniustalling tablets in shopping center storefronts.

* The application uses a "room-style" approach to carpool matching, whereby reservations|
carpool matching, and cab dispatch are all handled by the application. This is an advancdd
system that eliminates the hassles of coordinating between users and making reservationg for
taxi dispatch.

Key
SA single answer
MA multiple answers
FA fre¢ answer

Figure A.4 — Japan-04 Case in Muroran city
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A.5 Japan-05 Case in Kiyama city

Service name

Kiyama City MaaS by FUKUYAMA CONSULTANTS CO., LTD.

Overview of the

Geographic conditions

large cit ral area, tourist destination

Overview of On-
demand
Transportation
(SA/FA)

AN

area
(SA) Populat.lon s1ze/. (17500) persons/area +  (795) persons/km?
(FA) population density

Older population share 27) %

Modal share (car) (50) %
Policy targets Mitigation of environmental impacts
(MA) Ensuring diversity, equity, and inclusiveness

Economic growth, regional revitalization, sustaining o)

and Improving competitiveness

Promoting health O

Other ( N
Primary target of | Attribute isitor,@m@Disabled A ".l/
the policy Trip Purpose Commuting, School,YBusiness, Shopping, Sightseeing, €t N
(SA) Trip range Feeder mode (access / egress)(overall trip).

Needs of main I ‘)"
target (SA) Speed, Frequency, Tlmehness
Travel modes Existing | Railroad
considered transport | Tram Overview of On-démand Transportation
Transportation mode Bus O Vehicle size ~V°
modes for the Taxi O Service | Route , CFiked Not-fixed
service New. . On-demam.:l o style St(z a@ Not-fixed
(MA) Mobility | transportation S
Shared Taxi i g— @ Not-fixed

Car sharing

Opg@\s primary
iness

General Consultants

Ride-hailing

sition in local

Transportation in inconvenient

Shared cycle transport system areas
Other @
Service provided | MaaS Function | Search for multit!k\modes
(MA) Reservation\_O O
Paymeryt-\b
Ticketing
Supplementary Co}ta%orate with business, tourism, 0
Services Detc.
O\“Create opportunities to go out
C) (events)
[ay Other (
Organization %V Leading organization Operator Participant(s)
involved (style of O)\ (SA) (SA) (MA)
collaboration) ocal O
?g- | government
Q Transport o
é operator
&?“ Non-groﬁt 0
% organization
Publicsector
Private sector O
Operation scheme | Structure
(FA) Costs
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Introducing Index value Index value
KPI KPI
effects Before After Before After
(FA) Number of users of Number of users of
-di d high-fi huttl
on eman' 265 530 igh-frequency shuttle 120 450
transportation buses
Fares ¥ 300 Fares ¥ 100
Percentage of changes Proceeds from the
in behavior and Mobility Business 34 Approx. 33.1
awareness due to the 50% 74,1% million million
introduction of this yen/year yen/year
mobility
Proceeds from work Proceeds from the AbDrox
trip and school bus 20 million 35 million | nassenger-freight 200,000 ZS(?UUU.
agency yen/year yen/year | consolidation car yen/year ?
. yen/year
business
Balance difference = Less than 20 e
. . e 23 million
deficit compensation million
yen/year
amount yen/year

[Qualitative Effects]

Transportation of agricultural products within the town by on-demand transgoztation
Transportation and sales of local products to urban areas using the existiig'express bus freight
consolidation service.

Three types of mobility vehicles with different functions are operated to improve the. efficiency of
transportation within the town.

Improve customer attraction and profitability by transporting customeys to stores in the city center
and regional development facilities.
Create opportunities to raise awareness of the need for priyaté.cars and the importance of public
transportation by having people declare and observe "No My Car Day".
Create a "mechanism" to encourage people to use publie transportation voluntarily by utilizing the

Addressing social
issues
(MA)

foundation©focal areas

nudge theory.
Promote diversity and barrier-free o Develop sustainable and O
resilient community
Technology and data as the Promote thorough energy
foundation for "Creation of conservation
Growing Market, Regional O
Revitalization, and Technological
Innovation
Foundation, technologies, and Countermeasures against
institutions that support regional o climate change
revitalization and the/€teation of a
future-oriented society
Reinforcing technology and o Child safety O

PromotiOn ¢f sustainable tourism

Service contents
(FA)

Oln addition to corporate shuttle buses, school buses will be incorporated into government
services to verify the acceptability and business feasibility of transportation services.

o) ¢ Based on the movement characteristics and facility location status grasped from big data,
They provide two types of public transportation: on-demand transportation and high-
frequency shuttle buses.

e In order to secure revenue sources other than the above-mentioned public transportation
fare revenues, "Commuting to work and school Bus Substitute Business" and "Freight
Passenger Consolidation Business" utilizing on-demand transportation and highway
buses on a trial basis

e Through simulated license return experiences and roundtable discussions, we encourage

people to move outside of their own cars, and promote changes in behavior and
awareness.

single answer

MA multiple answers

FA free answer

Figure A.5 — Japan-05 Case in Kiyama city
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A.6 China-01 Case in Shandong Province

Service name

E-highway

Overview of the

Geographic conditions

large cit@gional c@rural area, tourist destination
TSS—

Economic growth, regional revitalization, sustaining

and 1mproving competitiveness

Promoting health

Other

?;i‘) ggg;‘llzggﬁ Z‘:Ifs/ - (101,700,000) persons/area (653) persons/km?
(FA) Older population share (15,9) %
Modal share (car) (26,9) %
(89,1) %
Policy targets Mitigation of environmental impacts
(MA) Ensuring diversity, equity, and inclusiveness

(

50

Prinhary target of | Attribute (Resident, Yisitor, Senior, Disabled %
the policy Trip Purpose Commuting, Sc GoKBusiness,Dhopping, Sightseeing, ét}‘
(SA] Trip range Feeder mode (access / egregi: overall triﬁ.l \
Ngeds of main . D - \X
farget (5A) Speed, Frequency, Tlmehne@mblhty to services
Trayel modes Existing | Railroad
congidered transport | Tram Overview of On-démand Transportation
Trapsportation mode Bus Vehicle size
modes for the Taxi Service | Route | Fi%ed / Not-fixed
i New On-demand style Stop Sg\ Fixed / Not-fixed
Mobility | transportation Z. O
Shared Taxi é‘ﬁ Fixed / Not-fixed
®
Car sharing Operat \ﬁrimary
Trapsportation busiﬁq&
(SAFFA) Ride-hailing Position in local
Shared cycle &oﬂ system
Other (Hi y Transportation )
Seryice provided | MaaS Function | Search for multiple médes
MA4) Reservation
Payment Y O
Ticketing ('\,b
Supplementary Collaborate with business, tourism, O
Services etc. .
gsat’e opportunities to go out
( vents)
C ) Other (
Orghpnization O o Leading organization Operator Participant(s)
invqlved (style of R (SA) (SA) (MA)
collpboration) Locdl~"
BRI RS @nment ©
V;{Tﬁnsport o o
Q operator
é Non-profit
v organization
é Public sector O O
Private sector
Operation scheme | Structure Various applications of Electronic Toll Collection
(FA) Costs Operated by fare revenue and sponsorship money from public sector
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Introducing Index value Index value
effects KPI Before After KPI Before After
(FA) number of service “Pass Now Pay
subscribers \ 20,619,677 (2022) | Later” service \ 14,399,336 (2022)
users
[Qualitative Effects]
Greatly alleviated the congestion problem of MTC lanes by the "Pass Now Pay Later" service for MTC lanes,
and helpful for travelers to pass quickly.
Adding identification system to the existing parking and refueling facilities would utilize existing transport
factiitics cfﬁbicull)’.
Realizing One-card payment of parking, refueling and other car services made it more convenient for users, to
travel and promoted them to choose ETC.
Providing users with the "one-touch rescue" service would help them get out of trouble nearby and reduee
them hidden danger of life.
Released real-time highway road conditions and control information and facilitated drivers to-trayel.
Addressing social | Promote diversity and barrier-free o Develop sustainable and
issues resilient community
(MA) Technology and data as the Promote thorough energy
foundation for "Creation of conservation
Growing Market, Regional @) O\ @)
Revitalization, and Technological %
Innovation g\
Foundation, technologies, and Counte asﬁh:\s against O
institutions that support regional o clima%nge
revitalization and the creation of a Q
future-oriented society \
Reinforcing technology and O}l‘ld safety
. O N
foundation of local areas
Promotion of sustainable tourism

Service contents
(FA)

Realized "Pass Now Pay Later' service by using the Password-not-required paying method. Paid|

Information

Emergency
Rescue

Road
Condition

EwETcmamn .
WS AERS RS

H

Overview at toll, park and refuel without stopping and reduced travelers' time spent by existing equipment|
Organized the "one-touch rescue" service. Real-time updated road conditions and control
information.

In 2022, E-highway served 20 million persons, and provided more than 269 million services for
more that” [4'million the “ Pass Now Pay Later” users.

System Paid without stopping

Structure —

first page _ j

LRI 4

Pass Now Pay
Later

Refueling Payment

”Parking R -
Payment G
p—

Car Washing
payment

Toll Payment

Source: Data provided by CRRC Qingdao Sifang Rolling Stock Research Institute Co., Ltd.

Key
SA

MA multiple answers

single answer

FA free answer

Figure A.6 — China-01 Case in Shandong Province
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Service name

Charging Facilities

Overview of the

Geographic conditions

o ——
large citﬁegional cit\Drural area, tourist destination

?:jf) E:))I; 311:222 (Siiezrfs/ity (101,700,000) persons/area (653) persons/km?
(FA) Older population share (15,9) %
Modal share (car) (26,9) %
(89,1) %
Policy targets Mitigation of environmental impacts
(MA) Ensuring diversity, equity, and inclusiveness
Economic growth, regional revitalization, sustaining
and improving competitiveness
Promoting health
Other ( Ia)
Primary target of | Attribute ( Resident, ?isitor, Senior, Disabled NV
the[policy Trip Purpose Commuting, Scnool Business, Shopping, Sig@tseeﬂ\g,’et‘c.
(S4) Trip range Feeder mode (access / egres®_overall tri
Needs of main el N
gt (SA) Speed, Frequency, Tlmehne@smblhty to service
Travel modes Existing | Railroad
co%idered transport | Tram Overview of Qn-demand Transportation
Trapsportation mode Bus Vehicle size (-;‘U
mofles for the Taxi Service | Route, N-Fixed / Not-fixed
seryice New On-demand =l style Stop é\ Fixed / Not-fixed
(MRA) Mobility | transportation <
o ; Shared Taxi wa;‘e- Fixed / Not-fixed
verview of On- R table
demand Car sharing O@\r’s primary
Transportation busihess
(SA/FA) Ride-hailing osition in local
Shared cycle transport system
Other ( Highway Transportation )
Seryice provided | MaaS Function | Search for multipl;\modes O
(MR) Reservation \O
Payment,.\&
Ticketis
Supplementary querate with business, tourism, O
Services ote.”
C’ reate opportunities to go out
C) (events)
Ial Other ( )
Organization %V Leading organization Operator Participant(s)
invplved (style of O,\ (SA) (SA) (MA)
collaboration) o
ol 5] <%t)vernment
Q Transport o o
é operator
&v Non-profit
% organization
Public sector Q Q
Private sector
Operation scheme | Structure Charging facilities in Highway service area
(FA) Costs Operated by fare revenue and sponsorship money from public sector
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Introducing
effects
(FA)

Index value

Index value

KPI KPI
Before After Before After
charging stations \ 169 charging facilities \ 796
(2022) (2022)

[ Qualitative Effects ]

Attract new energy vehicle to use highway and reduced carbon emissions.
As the route guidance service, it would facilitate drivers to travel.

Deployed charging Facilities more rationally and reduced unnecessary equipment expenditures by analyzing

the charging demand of new energy vehicles.

Promoted the development of new energy vehicle technology.

Addressing social

issufs
M4)

Promote diversity and barrier-free

Develop sustainable and

revitalization and the creation of a
future-oriented society

O - .
resilient community

Technology and data as the Promote thorough energy
foundation for "Creation of conservation
Growing Market, Regional O Q O
Revitalization, and Technological N
Innovation \&Q~
Foundation, technologies, and Countermeasures(aga inst
institutions that support regional o climate chang@ o

LN
2.9

Reinforcing technology and
foundation of local areas

Cg@fety

-

Promotion of sustainable tourism

Seryice contents
(FA|

New energy vehicles can effectively access information on charging facilities to meet

O Dispatching Center

Charging

Overview
charging demand.
Provided refined route guidance combining with vehicle types.
Deployed charging facilitiés based on charging demand data and highway traffic data.
At present, there are-]169 charging stations and 796 charging facilities under the jurisdictign
of Shandong Expressway.
System
Structure

Facilities

Source: Data provided by CRRC Qingdao Sifang Rolling Stock Research Institute Co., Ltd.

Key
SA

single answer

MA multiple answers

FA

free answer
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