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Foreword

ISO (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.
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Introduction

Tra

nsportsystems and services have remained unchanged for long periods of time and are characterized

by slow incremental innovations. However, urbanization, changes in climate and demographic and
societal changes are some of the major trends that have had an impact on transport systems and
services over the last decades. Combined with the implementation of intelligent transport system (ITS)
services and Internet of Things (IoT), new transport concepts have been developed. User requirements
on efficiency, availability and interoperability have also been driving forces for new transport concepts

for

Intq

integration of multimodal, existing and new transport services as described and implemented in
ili ike " ili ice" ! ili ! Connected
autonomous vehicles will also have a significant effect on how travellers plan and implgment their
'neys between multiple modes of transportation in the integrated mobility environment.

borated mobility concepts are evolving around the world, mostly based on,the Maa§ and MOD

concepts. Hence, there is a need for a generic, common and world-wide concept.description mapping

all
ser

Th
ser

existing and foreseen concepts for interoperable, integrated and seamless*multimodal transport
Vices.

objective of this document is to describe the MaaS and MOD concepts focussing on the relevant
yices and role models. Further, the objective is to compare ‘the two concepts searching for

commonalities that can build a bridge between the MaaS and MOD concepts and form § basis for

ac
intd

endble greater world-wide collaboration on integrated mobility implementations.

Thi
the

Thi

including:

bmmon understanding. This could further be used for aj¢onvergence towards one world-wide
grated mobility concept description. Establishing a comimen understanding and terminology will

s document is based on a literature review of the references listed in the Bibliography and describes
state-of-the-art for the two mainstreams in integrated mobility, i.e. the MaaS and MOD c¢ncepts.

s document includes a proposal for issuesdor further elaboration and possibly standardization,

an enterprise view on the integrated-mobility service;
a functional view on the integratéd mobility service;

a physical view on the integrated mobility service.
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Intelligent transport systems — Mobility integration
— Comparison of two mainstream integrated mobility
concepts

1

Scope

Thi
ser
rev

Thi

co

2

Th

No
ISO

AP]
AR
CT§
DO
DO

s document describes the core services and roles and responsibilities models in the |m
yice" (Maa$S) and "mobility on demand" (MOD) ecosystems. The description is basedon 3
iew of the references listed in the Bibliography.

s document also includes a comparison of the basic services and roles and responsibiliti

to r:Inap any similarities that can potentially be used for bridging and merging the two m
C

epts in integrated mobility, i.e. MaaS and MOD.

Normative references

re are no normative references in this document.

Terms and definitions
terms and definitions are listed in this document,
and IEC maintain terminology databases fef use in standardization at the following add

[SO Online browsing platform: available’at https://www.iso.org/obp

IEC Electropedia: available at https://www.electropedia.org/

Abbreviated terms

application)programming interface
C-IT Archiitecture Reference for Cooperative and Intelligent Transportation
A common transport service account
C Department of Commerce (US)

D Department of Defence (US)

bbility as a
literature

es in order
ainstream

esses:

DOE Department of Energy (US)

DOL Department of Labour (US)

DSS decision support system

ERTICO

ICT
IT
ITS

information and communication technologies
information technology

intelligent transport systems

© IS0 2022 - All rights reserved
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Maa$S mobility as a service

MOD mobility on demand

PAYGO pay-as-you-go

PSP payment service provider

PTA public transport authority

SET-IT Systems Engineering Tool for Intelligent Transportation
UCL University College London

USDOT United States Department of Transportation

5 The two mainstream concepts within integrated mobility

5.1 Intrpduction

There are fwo mainstream concepts today concerning integrated mobility, The first one is the Europ
mobility ag a service (MaaS) concept represented by the Maa$ Alliance’which is hosted by ERTICO -
Europe. The term "MaaS" is described in Reference [1].

The other mainstream concept is the mobility on demand (MOD)yconcept, led by the US Departmen
Transportation (USDOT), with the MOD Alliance serving as a>coalition of interested stakeholders.
term "MOI)" is described in Reference [2].

Both the MaaS and MOD Alliances have members fromtransport authorities, cities, transport sery
providers and private sector companies, for examplé;‘intelligent transport systems (ITS) industry,
research institutes. A cooperation between ERTIEO’- ITS Europe, ITS America and ITS Asia-Pacific
establishedl in 2019.[3]

5.2 The|MaasS role and responsibility model

The role and responsibility model deséribed in Reference [4] was one of the first role and responsibi
models deyeloped by MaaS. It had ‘enly three roles: transport operators, MaaS$ operator and users.
simple moldel from 2015 wag-further developed and University College London (UCL) has, as on

ean
ITS

t of
Che

rice
hnd
vas

lity
[he
b of

the partndrs in the MaaS Alliance, developed a role and responsibility model which is described in

Reference
the MaaS

[5] and Reference’[6]. These are the references used in this document for the descriptio
le and respemnsibilities model.

The current situation from a users' point of view is shown in Figure 1. A transport service user y
often requiires an-individual interface for each transport service provider. A migration from tod

n of

ery
hy's
ess

scenario t¢ the'MaaS model enables the mobility service user to have one interface concerning acg
rights, carki i ia);
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A common scenario today The MaaS model
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Th
opd

e business, Extended enterprise and Business ecosystem, as shown in Figure 2 (based on
erence [6]).

viders.

acity from the transport operators and reséll it to the users. The MaaS provider can o
hand (customer/user request) based oncthe offers from the different transport operator
requirements and preferences and the dynamic status information as regards transport infr|

Figure 1 — Current and MaaS model situation (based on Figure'l in Reference |

actors in the MaaS ecosystem described in Reference [6] are distributed on three diffeq
Core business layer consists of the Maa$ provider, customers/users, transport operatoy

main responsibility of the MaaS provider istto use the offers from the transport opel

S,

service level.

main responsibility of the customers/users role is to define a request together with the
r's preferences and choosé:the preferred transport modes for their trips. In Refere
tomer is considered as the-passenger, but it is also said that there is a need for defining w
customers of the Maa$ providers.

transport operators sell their capacity to MaaS providers and provide access to thejr

ire applicationprogramming interfaces (APIs). The dynamic status on the transport ser
ery importatit-and the transport operators are encouraged to have sensors reporting on

he transpent modes.

data-providers offer data and analytics capabilities to Maa$ providers. Data from the
rators are processed, and they also collect data from many other sources, e.g. custom

SOC

©lI

infrastructure status needed by the Maa$ provider in order to optimize the mobility service.
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Higure 2 — The MaaS business ecosystem (based on Fique gin Reference [6])

led enterprise level includes 6 different actors. These §s shortly described below:

cal backend providers enable the MaaS model bé@roviding big data availability and cl
ting. N

nt solution providers support the Maa$S }K@ider with payment solutions, e.g. credit ca
bhones and PayPal accounts. \O

ing solution providers support the @%as provider with ticketing technology with the n
f providing solutions enabling t@stomer to access as many transport services as poss
r the access rights.

hic multiservice journey planner providers support the MaaS Provider with journey planr
ver all available transpert modes in an area. The journey planner is also assumed to becc
‘éﬁs of the infrastructure and the transport modes, e.g. service ¢

nd/capacity) in 1% tructure and transport modes and means.

unication technologies (ICT) infrastructure providers support the M
ovision of Internet connectivity. High-speed and high-capacity inteq
rucial for customer access to the MaaS provider, both for request-for-mobi
al-time status information on their chosen transport modes and means.

er by th
ctions
PS an

bud

rds,

ain
ible

ers
me
bvel

haS
net
lity

— Insur4g

r@ companies are mentioned as an actor in the MaaS extended enterprise. Their m

ain

responsibility will be to handle claims on compensation for 'not-provided” mobility services.

The business ecosystem includes 6 different actors. The most important actor is shortly described

below:

— Regulators and policymakers are responsible for the provision and regulation for open standards
and interoperable data formats. They can also ensure a sustainable development of the MaaS market
as well as fair competition, financing, customer rights, privacy and security, mobility service quality
standards, social inclusion and user safety.

© IS0 2022 - All rights reserved
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The MOD role and responsibility model

The most extensive documentation of MOD is found in Reference [7], published by USDOT. The MOD
ecosystem is described in a supply and demand framework with the MOD stakeholders and the MOD

ena

blers.

5.3.1 The supply and demand side of MOD

The supply and demand side of MOD is shown in Figure 3 (based on Figure 2 in Reference [7]).

Thd
tra

K_MUIJ marketplace \\ — D d dle \
emand-Si

supply side
— Public transportation Multimodal — Travelers
sl —gous
— Non-public transportation port — Time pf ride/deli
. operations re
quest
services < management \X. .
— Goods delivery —Origin/destinatiog
— Transportation facilities Decision support request
and vehicles system (DSS) — Occupfmcy and v
— Transportation operators type/Size
— User needs and p

— Transportation
mgm/information systemj k

very

n

bhicle

references

/

Figure 3 — The supply and demand side of MOD
supply side of the ecosystem (MOD marketplace) consists of the actors and objects
hsport services for people or goods delivery;
public transport services, e.g. transportservices provided by bus, metro, tram and ferric

non-public transport services, e.,g(shared services, taxis, car rentals, micro mobility a
cars;

goods delivery, e.g. intercity freight transport, urban deliveries and last- and first-mile s
transportation facilitiés including parking, tolls, roadways and highways;

vehicles, e.g. publictransport vehicles, private vehicles, goods-delivery vehicles, emergen|
and autonomous-yehicles;

and companies providing shared transport means, e.g. car, bikes and el-scooters.

transportation and information systems, e.g. payment systems for parking, toll
transport, signal systems, mobile apps for trip planning and payment, fleet manageme

providing

bS;

nd private

prvices;

cy vehicles

transport.operators, e.g. public transport operators, taxi companies, companies like Lyft and Uber

ind public
nt systems

o H 43 i
aliu 11av 15auuu D_yDLClllD.

transport information services including schedule information, dynamic message signs,

etc.

The demand side of the ecosystem covers the users of the mobility service and their needs, choices and
preferences. This can be covered by the term "user requirements". The following are described as being

par

t of the demand side:

all travellers, including pedestrians, riders, drivers and cyclists, where the traveller coul
age, with or without disabilities, etc,;

goods and merchandise that require transport services (deliveries);

© IS0 2022 - All rights reserved
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5.3.2 The MOD stakeholders
The MOD dtakeholders are described below.

6

time of use of the transport service (e.g. ride, drive, delivery) which can affect the transport means
to be used, e.g. availability and frequency of a delivery service;

origin, i.e. destination request defining the location of the mobility service which affects the route,
mode and means choice;

mode and means demand based on occupancy, size or type of vehicle;

user needs and preferences concerning how the mobility service is recommended to take place, for
example, travelling alone, travelling together with other (public transport, shared rides), comfort
requirements, e.g. always a seat or a limited occupancy, inclusion or exclusion of specific transport
moded and means etc.

Federal Government that has many branches that can influence MOD, includihg US Departnjent
of Trapsport (USDOT), Department of Energy (DOE), Department of Labour\(DOL), Departnjent
of Commerce (DOC) and Department of Defence (DOD) amongst others. All can play a rolg¢ in
establshing transportation strategies, policies and legislations affecting the MOD.

State |and local authorities, including regional and local govermments, city municipalities,
metropolitan planning organizations and local authorities. Théy)all play a role in implementing
policy|and regulations, issuing permits and managing public.transport. They are also in chargg of
strategic urban and traffic management planning and responsible for the local infrastructure.

Public|transit agencies, including all agencies that provide public transportation, e.g. by meang of
buses,|trams, metro, subway and ferries.

Transportation/traffic managers, including transportation management centres that monitor [the
operatjions, allocate resources as necessary andrespond to the needs of the network.

MOD o¢perators, including operators ofiall forms of MOD services, public or private sector, that
provide mobility or delivery services.

Transport service providers, in¢luding bikesharing, car rentals, carsharing, ridesourcing and
microtransit and paratransit service providers.

NOTE Paratransit refers‘\to/"public or group transportation, as by automobile, van, or minibus, organjzed
to reliepe the congestion of miass transportation."[23]

Logistjics service providers, including logistics management and goods-delivery providers dealing
with the flow ofi{goods from origin to destination. This also includes warehousing, packaging,
security and dispatching functions.

Apps gnd<mobile service providers that are third-party ICT services and providers enabling|on-
demarnd-service, mobile ticketing, payment and navigation services.

Consumers that are the ultimate end users of MOD services who affect the system by their type of
demand and requirements.

A comparison of the MaaS and MOD concepts on a service level

The MaaS and MOD concepts can be compared on a service level to describe commonalities and
differences to see whether a common approach is feasible. The MaaS and MOD concepts partly use
different terms for the comparable services, as shown in Table 1.

© IS0 2022 - All rights reserved
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Table 1 — Comparison of MaaS and MOD concepts on a service level

Service

Maas

MOD

Comparison/Comment

Mobility service

The MaaS description in
Reference [1] describes
the mobility service as
"the integration of various
forms of transport services
into a single mobility ser-
vice accessible on demand."

The MOD description in Ref-
erence [7] does not include a
specific definition of the term
"mobility service" although the
term is used through the whole
report and there are several
examples of mobility services.

Based on how the term is used in
MaaS and MOD there seem to be
no major differences in the usage
except that a mobility service in
MOD also covers the transport of
goods; see "Transport service"
below.

Tr

The main difference hetween

tra

nsport /
hsportation

serjvice

Not specifically defined in
the MaasS references; cov-
ers all types of services
but limited to transport of
persons.

The term "transportation ser-
vice" is mostly used in Refer-
ence [7] but is not specifically
defined.

Maa$ and MOD is that the MOD
concept also includes the trans-
port of goods.

The MOD térm "transgortation
service'\igrelated to three differ-
ent categories of serviges:

public transportation
services, e.g. trangport
services provided|by train,
bus, metro, tram gnd ferry;

non-public transpjort
services, e.g. shargd
services, taxis, cal rentals,
micro mobility, arjd private
cars;

goods delivery setvices, e.g.
intercity freight transport,
urban deliveries gnd last-
and first mile seryices.

ISO/TS 14812 defines
"transport service" asf service
that delivers one or mg¢re mate-
rial entities from one lpcation
to another to satisfy a fransport
need. A note to entry spys that
the material entities d¢livered
can be people and/or goods.

[he term

Pay
vic

ment ser-

h

In MaasS this is called
payment or payment
solutions.

In MOD this is called payment,
payment system and payment
service.

The service is describgd both in
the MaaS and MOD mogdels, but
different terms are us¢d.

rm
not been

The definition of the tg
"payment service" has
found in any ISO Interpational

Standard, but the term has been

© IS0 2022 - All rights reserved
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Table 1 (continued)

Service

Maas$s

MOD

Comparison/Comment

"execution of payment
transactions, including
transfers of funds on a
payment account with the
user’s payment service
provider or with another
payment service provider";

“eXeTution Uf puyTiert
transactions where the,funds
are covered by a credit line
for a payment service user|'

"issuing of pdyment
instruments/and/or acquiring
of paymient transactions".

ICT servicd

In MaaS the ICT services
are covered by the Tech-
nical backend providers
and the ICT infrastruc-
ture, focussing on internet
connectivity.

In the MOD document the ICT
service is both part of the
services provided by apps and
mobile service providers and
the technology enablers.

The seryice is described both in
the M@aS-and the MOD models
butwith slightly different terms
and content.

In short, the service includes the

use of software and hardwarelfor
management and communicatjon
of information needed for the
provision of the mobility servike.

Transport Not described in the MaaS |In the MOD model the trans- According to Reference [9]:
infrastructfure |ecosystem. portinfrastrueture serviceis |"Transport infrastructure means
service related to the'state and local all routes and fixed installation} of
authoriti€syas being responsi- |the three modes (road, rail and |n-
ble forthé local infrastructure, |land waterway) of transport bejng
the'tkansportation/traffic routes and installations necessqry
managers that manage the for the circulation and safety off
transport networks and the traffic."
infrastructure enablers that - .
. : Implicitly, the transport infra-
are in charge of transportation : :
. : structure service will be the uge
infrastructure (e.g. roads, side- . .
. of the road, rail and inland wa
walks, rail tracks). . .
terway routes and installations.
For example, a railway company
using the rail infrastructure apd
the fixed installations owned
and operated by the transport
authorities that will become
transport infrastructure service
providers.
8 © 10 2022 - All rights reserved
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Table 1 (continued)
Service MaaS$ MOD Comparison/Comment
Information The MaaS conceptrelies |The MOD model describes the |The information service is part of
service heavily on interoperable |information service both as both the MaaS and MOD models.

data availability, includ-  |part of the Apps and mobile
ing data from transport |service and as part of the
service providers, users, |Emerging technologies which

social media, sensors include services like big data,
installed along the infra- |data analytics, machine learn-
structure and sensors ing, artificial intelligence and
mstalled In the trans- virtual reality.

port means. The data

is recommended to be
stored and retrieved in a
fast, reliable, and secure
manner which calls for big
data solutions and cloud
computing.

Thd services described in Table 1 are shown in Figure 4 as the main and~eommon services that can be a
common platform for the MaaS and MOD models.

Mobility service
Transport .
Transport . p Payment . Informatiojn
: infrastructure . ICT service .
service : service service
service

Figure 4 — Services that can become a common service platform for integrated mobility

7 |A comparison of the MaaS and Mod concepts on a role level

7.1 Introduction

In this document,“the term "role" is an abstract object performing a set of functions ps defined
in Reference. [10]. Another term often used instead of functions is responsibilities, where the
responsibjlities are reflected in functions or vice versa. The role usually has a name reflecting the main
functions>or responsibilities of that role. An entity with the responsibilities of planning, bulilding, and
majntaining a road network can for instance have the role name "road network operator".

An actor is a real-life person, association, organization, legal entity, authority or another (sub)system
performing a coherent set of functions when interacting with the system within a particular use case as
defined in Reference [10], or fulfilling the responsibilities of a role. A national road administration can
for instance be an actor fulfilling the responsibilities of the role road network operator.

An actor can fulfil more than one role. A national road administration can for instance be an actor
both fulfilling the responsibilities of the role road network operator and the responsibilities of the role
traffic manager in those cases where the road administration is also in charge of the utilization, the
service level and the 24/7 management of the road network.

The responsibilities of a role can also be shared and/or delegated between two or more actors enabling
flexible and individual implementations of the abstract role model.
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The term role used in this document covers terms like stakeholder and enabler (MOD ecosystem) and
actor (MaaS ecosystem).

7.2 Common MaaS and MOD roles

7.2.1 MaasS provider and MOD operator

The MaaS provider responsibilities are described in Reference [4] where the MaaS provider is called the
MaaS operator. The most common functions and responsibilities are divided into three categories:
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and business-related:
b with other mobility operators and integrators with clearly defined contractual obligati

arent and fair treatment of transport service providers when aggregating their serv
primarily on end-user preferences;

standing that a successful Maa$ operation can result in improved operatiens and revenus
bility operators.

Lrelated:

brating with stakeholders to ensure payment and ticketing integration, defining paramef
5 fare policies and discounts;

real-time information with stakeholders related, to)service status and issues to ens
ity of customer service;

case of non~compliance of the service promise or incidents.

pbbility or delivery services. In Reference [11] the MOD operator is called the MOD sery

provider a

ption_®f*the responsibilities of the MOD operator in Reference [7] is less detailed, i.€.

ns;

ces

for

ers

ure

ng to Maa$S customer service norms.
bgical:
henting an information technology (IT)'system to set up services, publish data, set up tarjffs,
ce with third-party modules and.td_integrate different public and private transport seryice
ers;
ting interoperable interfaces‘in the ecosystem (for transport service providers and other
b providers);

sharinlg anonymized data ‘with the city, and other mobility stakeholders as well as with other
htors.
white paperl4) also includes some very general principles regarding liabilities and insurance

to
rice

hd is defined as "a critical supplier of on-demand mobility and delivery services".

7.2.2 Customer and consumer

The user of the mobility service is called a customer in the Maa$S conceptl®] and a consumer in the MOD
concept. The term user is also used in some MaaS literature. None of the concepts clearly defines the
responsibilities of the customer/consumer but implicitly[¢] defines the following main responsibilities:

define

10

register as a user of mobility services;

the mobility demand and preferences;

choose between the offered mobility services and book the selected service;

pay for the mobility service used.
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The term used in ISO 24014-1 is customer and passenger. The passenger is often the same person as the
customer but that is sometimes not the case, for example, if a parent books and pays a transport service
for a child or an employer books and pays for a transport service for an employee. The same scenarios
will also be the case for many mobility services.

7.2.3 Transport operators, transport service provider and public transit agencies

The Maa$S white paperl4] includes a figure [Figure 5: MaaS$ value chain participants and key processes
(University of Tampere, 2016)] that describes the main responsibilities (key processes) of the transport

operator (called service provider in the figure). The transport operator responsibilities are:

Dug
MO
pas
ser

Th
as:

Th

The
the

offer products with attributes, e.g. price, routes, points-of-interest and terms and.-¢dn
Reference [10], a product is described by a set of usage, pricing, and commercial rules def
product owner, e.g. a public transport authority (PTA);

accept and confirm customer bookings forwarded by the Maa$ operator;
reserve capacity based on bookings;

monitor the timetable (which in this document is interpreted ,as_monitoring the stg
transport means against the timetable) and act in case there are'major delays or lack of

re-route the transport means if required;
receive payments from the customer via the MaaS operator.

 to the differences in funding sources and governance of different transport modes in
D concept defines three types of transport ope¥ators: public transit agencies (publi

7ice providers (privately funded goods delivery).

MOD description of the responsibilities-of the public transit agencies in Reference [7] i

Provision of public transportation including city buses, trolley buses, trams (or light t1
transit (metro and subway), ferries and paratransit. This also includes human service tran|
centres.

responsibilities of the transport service providers are described as:

Provision of nonZpublic transportation services including taxis, car rentals, mi
ridesourcing, pérsonal vehicles, volunteer drivers and other shared services (e.g. ¢
ridesharing; bikesharing and scootersharing).

MOD déseription of the responsibilities of the logistics service providers in Reference
following:

ditions. In
ned by the

tus of the
bervice;

the US, the
Cly funded

senger transport); transport service providers,(privately funded passenger transport); and logistics

described
ain), rapid
sportation
crotransit,

arsharing,

[7] covers

managing and running the flow of goods and material from origin to destination;

handling inventory, warehousing, packaging, security and dispatching functions.

The term used in Reference [10] is "service operator". The main responsibility is to provide a service to

the

7.2.

customer against the use of a product.

4 Payment solution provider and payment system provider

Both Maa$S and MOD concepts include the payment for the mobility service as a crucial attribute of
the MaaS and MOD concept. The MaaS term is payment solution provider. The MOD concept does not
describe a specific role dedicated to the payment of the mobility service other that describing payment
service as one of the responsibilities of the stakeholders called apps and mobile service providers.
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The term payment system is often used, so implicitly a MOD role dedicated to payment could, as an
assumption, be called a payment system provider.

Neither the MaaS nor the MOD concepts described in References [6] or [7] uses the term payment
service provider (PSP). The term payment service provider is defined in Reference [1] and refers to
credit institutions, electronic money institutions and payment institutions, for example.

The main responsibility of the payment solution provider/payment system provider will be to enable
the user of the mobility service to pay for the use of the mobility service. Some examples of payment
solutions are given in Reference [16]: Pay-as-you-go (PAYGO), monthly subscription, credit cards,
smartphones and PayPal accounts. Some examples of payment solutions are also given in Reference

[22]: publi
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C transport payment account, credit/debit cards, account-based payment.

used in Reference [11] is payment provider. Payment solutions for fare management
1 References [12] and [13].

[ service providers

CT service provider is neither used in the MaaS nor the MOD concept'so the heading
vider is just used as a common term for the technical backend providers and IT Infrastruct
mpanies (MaaS) and technology enablers (MOD). Both MaaS and\MOD have only high-I4
1s of the responsibilities of the roles covered by the term ICT setvice provider.

of technical backend providers and IT infrastructure’ in MaaS have implicitly
ities of providing reliable backend systems enabling.en>demand cloud computing serv
a availability. Technology-specific actors mentioned.in Reference [15] are also part of

f ICT companies in Maa$S, which are more_@ctors than roles, have the responsibility
high-speed internet and widespread geographical internet coverage.

concept does not describe ICT providers in the same way as in MaaS. Instead of nan
es related to the provision of ICT services, the MOD concept describes enabling technolog
the providers of these technologies are part of the MOD ecosystem. The technolo
1g to the provision of mobility services described in Reference [22] are the following:

ss networks and mobile technologies, providing a reliable and secure communicaf
ructure;

n-based technologies, providing accurate positioning and mapping technologies;

ated vehicles applications, like automated taxies, automated shuttle buses and automd
bs providing first-and-last mile travel to destination and mobility hubs;

cted vehieles, sending and receiving information about their movements in the netw
g neWropportunities to provide more responsive and efficient solutions in real time an
jgterm;

are

[CT
ure
bvel

the
ces
this

r of

ing
ies.
ries

ion

ted

ork
1 in

smart infrastructure with ICT at its core, which is the integration of sensors, networked

communications and computing hardware and software into physical infrastructure, e.g. roads,
streets and rail networks;

information and communications technology, which has enabled travellers to manage considerable

amounts of data. It has also improved and extended the access and availability to transport systems
and travel information for travellers with disabilities;

account different human abilities, skills, requirements and preferences;

12

universal design, which enables a user-centric approach to develop travel products that take into
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— mobiledevicesand apps, which are increasingly causing travellers to use smartphone transportation
apps to meet their mobility needs. This is also based on the increasing availability of data, data
management and data sharing;

— connected travellers, who exchange data between themselves and vehicles, transportinfrastructure
and backend systems.

MOD data management is critical in the provision of the mobility service provision, and data
management in MOD requires a more organized strategy around data sharing and management.

7.2.6_Regulators and policy makers, federal government and state and local authaorities

Thd regulators and policy makers are described in Reference [16] as key actors (reles] [that could
engble the MaaS market. The responsibilities of the regulators and policy makers aré|described as the
follpwing:

— | provide and regulate for open standards and interoperable data formats;

— | provide policy frameworks and recommendations for the sustainable development of the market,
fair competition, financing, passenger rights, privacy and security,-service quality standards, social
inclusion and safety.

The federal government in MOD (in this case addressing sevefal US Departments) has, adcording to
Reference [22], the following responsibilities:

— | play arole in establishing transportation strategies, pelicies and legislations;
— | implement those strategies and make investmentSin pilot programmes;

— | provide guidance for nationwide developmert'of strategies put forth.

The state and local authorities have the following responsibilities:

— | play a role in implementing policy and regulations;

— | issue permits;

— | manage public transportin-the region;

— | improve transportationoperations;

— | provide strategic'urban planning and traffic planning;

— | be responsiblefor the local infrastructure.

7.3 Rolessolely described in the Maa$S concept

7.3]1-) Dynamic multiservice journey planner providers

In the MaaS concept and ecosystem there is a role called "dynamic multiservice journey planner
provider". According to Reference [6], the responsibilities of this role are the following:

— provide journey planners with new capabilities and especially intermodal planning capabilities that
include all the available transport modes in an area;

— provide journey planners that are dynamic, i.e. have the capabilities to adjust to a variety of
anomalies, e.g. network disruptions, high capacity, unexpected or unwanted events such as traffic
accidents on the road and signal system failure in rail systems;

— dynamically evaluate the most cost-effective ways to get from A to B given the status of the transport
network and the capacity of the transport service providers in real time.
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7.3.2 Data providers

The MaaS concept also describes a role called "data provider". According to Reference [6], the

responsibi

lities of this role are the following:

offer data and analytics capabilities to MaaS providers;

customer mobile phones, social media, sensors in vehicles and infrastructure, etc.;

store the retrieved data in a fast, reliable and secure manner;

process the data of the transport operators and collect data from a range of different sources, e.g.
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Cketing solution providers

concept describes a role called "ticketing solution provider". dt'is stated that since M
e offered via smartphones the best ticketing solution would beelectronic wallets store
bhone. However, the mobility provider has to take into aeedunt that the transport sery
hlso base their ticketing systems on other media than smartphones, e.g. contactless sny
electronic devices carrying a unique identity used for linking the traveller to a cen
he main responsibility of the ticketing solution pro¥ider is described as finding tickef
hat enable the traveller to access as many transport’services as possible with only one tic
| be in line with the core idea of MaaS to offer a simplified journey experience to the user
y service.
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7.4 Summary of the MaaS and MOD roles
Figure 5 shows a summary of the MaaS and'MOD roles. It is not necessary for the MaaS and MOD r¢les
to have expctly the same responsibilities due to different ways of describing the responsibilities, [but
overall, th¢y are comparable.
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Figure 5 — Groups of Maa$S and MOD roles with comparable responsibilities
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