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EXECUTIVE SUMMARY

This deliverable aims at evidencing new regulatory schemes and governance models for
>CMLOJNCP? GI <CFCNS CHHI P; NCI HM¢ NB; N =; H @I |
security and achieving sustainable mobility goals.

First, we analysed thearious approaches to regulate disruptive innovations, with a definition of
policy instruments (e.g. laws, directives, taxes, calls for bids, etc.) and governance models that
are implemented. We also studied five flexible governance models that could beencompliant
with fast evolving technologies and services than binding rules and markased approaches
that are more used today:

1 Adaptive regulation: stepby-step process with a policy reviewed following impact
assessment;
Regulatory sandboxes: experimégtion of a solution within restricted conditions;
Outcome-based regulation: the policy goals are achieved by stakeholders without
constraints on the process to fulfil them, with a monitoring performed through the
measurement of performance indicators;
Riskbased regulation: adaptation of the policy according to the level of risk;
Collaborative regulation: involvement of all the stakeholders to define the policy.

)l
)l

T
T

We also considered an integrated approach to regulate all the disruptive mobility solutjons
relying on the SUMP example.

Then we analysed the regulatory challenges linked to disruptive mobility innovations in mobility
(e.g. interoperability, cooperation models), the barriers for their deploymemtd. existing laws),
or the risksbrought by the solution(e.g. transport unaffordability for MaaS could generate social
issues). This analysis was performed for the four categories of disruptive mobility innovations we
defined in WP1:

1 Cooperative, connected and autonomous vehicles

i Shared/ondemand mability

1 MaaS and MaasS platforms

1 Infrastructure, network and traffic management.

This work led to the design of the Regulatory Matnxhich is a regulatory supportive tool that
aims at providing regulatory responses and recommendations to public authomstievhich will be
able to address challenges and barriers related to the deployment of disruptive innovations in
mobility, while guaranteeing expected benefits and avoiding threatening risks.

This Regulatory Matrix was seip through the construction of tle regulatory database which
gathers regulations of these mobility solutions at the worldwide level, thanks to desktop
research, surveys and interviews carried out with stakeholders. We figured out for each regulation
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the challenges and barriers addressed Ithis regulation and the risks to prevent from unexpected
bad impacts.

We analysed further these regulations to define the 2RL parameter whatibws the tool to
propose the regulatory approach most in line with the existing regulatory environmefitthe
authority. We considered the Regulation Readiness Level in terms of a time scale for applying the
regulation on an innovative mobility solution, depending on the deployment of the solution in
the market:

e ¥ §

Related to a technologyor
service already deployed

Definition of norms
and standards

Experimentationof a
technology/service

We thus continued the construction of the Regubry Matrix with an assessment of the 2RL
parameter for each regulation and came up to the following table which sets up global 2RL

assessment for all the case studies:

Disruptive mobility Case study 2RL assessment
category
Connected and 1: Related to a disruptive technology/service for
. automated vehicles which norms and standards have to be defined
Cooperative,

Passenger urban air

connected and .
mobility

2: Related to the experimentation of a new
technology/service

automated vehicles . .
Drone lastmile delivery

1: Related to a disruptive technology/service for
which norms and standards have to be defined

Carsharing/Carpooling

Bike-sharing

Shared/Onrdemand Ride-hailing/TNC

mobility Ondemand ridesharing

3: Related to the regulation of a new
technology/service already deployed

Crowdshipping

1: Related to a disruptive technology/service for
which norms and standards have to be defined

Maa$S and Maas$S platform

2: Related to the experimentation of a new
technology/service

Big data for transport

1: Related to a disruptive technology/service for
which norms and standards have to be defined

Infrastructure . . . .
"o Cooperative traffic 2: Related to the experimentation of a new
network and traffic )
management technology/service
management - . -
Hyperloop 1: Related to a disruptive technology/service for

which norms and standards have to be defined

This Regulatory Matrix was developed closely with the Regulatory Frameworks Dashboard, which
provides impact assessment of these regulations through the assignment of Key Performance
Indicators (safety, security, environmental, etc.).
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INTRODUCTION

Disruptive mobility services that come into the market revolutionize the mobility concept, leading

N | NB? NL; HMCNCI H N | 3J3G; LN Gl <CFCNS} QBC=1
transportation in order to address issues that the cities are currently fagirsuch as poor air

quality, traffic congestion, etc.

These innovations are currently leading to more sustainable modes of transport. In addition, the
high connectivity of vehicles and infrastructures allows innovative business models for integrated
journey services (planning, combination of modes of transport, e.g. MaaS), or sharedénand
mobility. All these disruptive services have a significant impact for passengers and freight
transportation.

However, local authorities are facing regulatory chatiges. They have to foster the innovations,

while achieving policy goals, creating a sustainable ecosystem and protecting citiz&ssa way

of example the data exchanged with the consumers, at the core part of many disruptive mobility
services,canbeacCNC=; F CMMO? @I L AlSoMmrslwrange addImGr®in geSerat H >
contractual issues are strictly related to services, such as MaaS, combining different modes of
transportation. Similarly, issues related tdair competition, e.g.between taxs and private hire
vehicles(an issue implying the exercise of either legislative or administrative powernblic and

private services, or equity between citesandp&®iL <; H I L LOL; F ; L?; Mg ?N

GECKO(Governance principles and mEthods enabling de®@isimaKers to manage anc
regulate the changing mObility systems) aims at supporting authorities with tools a
recommendations in order to create a new regulatory framework, suitable for the transition
a new mobility era.

The activities that are caread out within the Work Package 2 are focused on Regulatory and
governance frameworks, providing:
1 An analysis of regulatory responses and governance models (see D2.1),
1 An investigation of main economic, political and social variables (see D2.2),
1 Ananalysis of cooperation models among public and private parties (see D2.3)
1 Regulatory approaches and governance models for disruptive innovatiombjch is the
scope of this deliverable (D2.4).
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1 METHODOLOGY

The deliverable D2.4 relies on the resultsnaimg from the WP1 and WP2 of tieECK@roject:
9 Description of disruptive mobility solutions and business models (WP1)
1 Analysis of regulatory responses and governance models (WP2, D2.1)
1 Identification of economic, political, social variables influencingetregulatory responses
(WP2, D2.2)
1 Analysis of cooperation models among public and private parties (WP2, D2.3)

This study shapes the critical features of new regulatory schen®g.policy instruments pros
and cons, challenges addressg¢dnd associated governance models that can foster innovation
without compromising the adequate level of protection with regards to security, safety, social
protection, fair competition, etc. In addition, this new regulatory framework must address
environmental issues and contributes to sustainable mobility.

In order to achieveheseobjectives, several steps punctuate the study:

i The analysis of regulatory challenges related to disruptive innovations, describing
positiveand negative impacts for each mohiy solution that will be studied in the following
four categories:

o Cooperative, connected and automated transporeéchnologies;

o Shared/ondemandmobility;

0 MaaS andlatforms;

o Infrastructure, Network and Traffic Management Systems.
1 The analysis of differenregulatory approaches: the current regulatory processes and
policy instruments but also the regulatory trends, highlighting the network approach which
is at the opposite of the fragmented current regulatory systenhs fact, rowadays, mobility
solutionsare regulated on a modéy-mode basis, independently from each other, without
having a globakegulatory approachfor all mobility solutions

These analyses are used to provide a Regulatory Matrix that will evidence different approaches
Thisleadsto regulatory responses through the completion of a regulatory database that gathers
regulations that exist/are upcoming at the European scal€hese regulations were collected

thanks to desktop research, interviews and surveys sent to stakeholders involwetthis project

(mobility solution providers, industries, consulting companies, public authorities, international
organizations, see deliverable D51)TheyQCFF ?PC>?H=? M| G2 OGARCANBL C
influence the regulatory approach that is choseby policy makers for each mobility service

=]l HMC>?L?> CH NB? @L; G?QILE | @ NBCM MNOER)SZ 4B
assessment providing recommendations regarding the regulatory approacto adopt for

l45St ABSNroftS 5podmy {GF1SK2f RSNJ S\
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disruptive mobility solutionsaccording to criteria such as the need of standard definition or
experimentations, availability of the service in the territory

The Regulatory Matrix is strongly correlated to the Regulatory Dashboard that is delivered
in the Deliverable D3.1, which provdes KPIs to assess the impacts provided by new regulatory
schemes throughan interactive table that links the regulatory database with these KPlIs .
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2 VARIOUSAPPROACHE3. EADING TOPOLICY
OUTCOMES

For the GECKO projectegulations are defined according to OECD (Organisation for
Economic Ceoperation and Development):

Ja regulation may be defined as any instrument by which governments, their subsidiary |

and supranational bodies (such as the EU or the WTO) s@eraguts on citizens and business
that have legal force. The term may thus encompass a wide range of instruments: from
laws and secondary regulations to implement primary laws, subordinate rules, administt
formalities and decisions that giadfect to highedevel regulations (for example, the allocatic
of permits) and standards. Regulations may emanate fromgavernmental or selfegulatory
bodies to which governments have delegated regulatory powers. Regulations do not only a
the activities of the private sector. They include the rules and procedures that frame the in
operation of public authorities, including ministries and government agencies. Sd&- F ? :
F; Qj CM CH=L?; MCHAFS CGJI L N; HiSt@atived ghiGakce ane
circulars which are not intended to have legal force, may acquire legal force in practice
countries have a we#stablished hierarchy of regulations, starting with their Constitution. T
usually require that lowelevel reguations must not conflict with highdevel regulations, anc

that the former must derive their legitimacy from the Iaijer.

In the framework of the study of different approaches for transport regulations, a deep analysis
will be performed regarding the policy instruments for mobility services.
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2.1 Glossary

This glossary aims at defining key words for this deliverable:
_ Regulatory scheme: This is the plan implemented to regulate a
product or a service, with a set of regulatory measures, using
different policy instruments in the framework of given governance
‘ models, in order to achieve policy goals.
Governance models:In the famework of this project, they can be
defined as the approach adopted to regulate disruptive mobility

\

1

. CHHI P; NCI HM¢g¢ NB? G?NBI >IFI AS ?GJ
! do we regulate? As an example, do we define standards by
1
1
|
1

l involving all the relevant stakeholdersn the process, such as
o industries, or do we adopt an approach that involves only experts?
Policy instruments ] . . .
, Policy instruments : They refer to the means of implementation
------------- . of a policyor a governance model: laws, call for bids, etc.

Figure 1. Relationships between the - The relationships between the different terms are represented
different glossary terms .
on the Figurel.

Regulatory schemes

\
~

In the scope of this remarch, we will focus on the policy instruments and regulation processes,
NB; N QCFF MB; J? NB? =LCNC=;F @?; NOL?M | @ L?A
organizations and authorities (from local to international levels) in charge of regutgtiransport

are detailed in the deliverable D2.1 of ttéECKQ L1 D? =Nt 3! H; FSMCM | @ L ?
"1 P?LH; H=? GI >?FMj 8! € 2?SH; O> R ; FZaC(C

2.2 Governancanmodels

Modes of governance can be classified amotigee categories: hierarchical, networkmarket,
according to f.

1 Hierarchical governance: thistop> 1 QH ; JJLI ; =B B; M <??H J3NL;
national level, relying on binding rules or procurements (legal form, boards, votes, IP
mechanisms {)).

1 Market governance: policy instruments can be used to influence on economic variables
(competition, pricing, taxes, subsidies) to achieve policy goals. For example, these
instruments are employed for environmental policies in order to incentivize the use of
alternative fuels for vehicles, through gas taxation.

2 NDFY LI FYYAYy3a YR GNFYyaLR2NI LRfAOE AY(dSINIGAZ2YY (K
. SNI Ay ¢ 3 | JoérakohUrbiah affedy FO$.
3 https://hal-minesparistech.archivesuvertes.fr/hatl01488631v2/document
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1 Network governance: this relatively new mode of governance relies on collaboration
between different relevant stakeholders for the decisiemaking process, whether public or
private parties, nonprofit organizations.
The reportpublished by .M. Bouwma & aff] focused on twogovernance modelghat can be
particularly relevant regarding environmental policy. These modes can be part of network
governance, as they are involving several actors, and form moigusive approach:
i Self-governance: business or industry actors impose themselves rules in order to
achieve policy objectivege.g.the definition of standards regarding the Hyperloop with the
consortium of industries that develop this technology
1 Knowledge governance: Knowledge production and dissemination can be key
influencers regarding the decisions that have to be done regarding policies

Governance made

Table2-1: Advantages/Drawbacksf Governance Modes

i Efficient way to reach 1 Poor flexibility
policy goals 1 Exclusive approach (few
i Clear chain of stakeholders): hard
Hierarchical command adhesion
i Efficiency regarding 1 Risks of lack of social
long-term actions acceptancy
1 Uniform solutions:
norms and standards
1 Innovation 1 Risk of market failure,
Market enhancement disequilibrium of the
i Efficient way to ecosystem if there is not
achieve policy goals independent supervision
1 Innovation capacity 1 Possible barriers through
1 Flexibility protection of mutual
Network, | A\(v.ar.enes.s raisipg interests, lack of trust within
1 Initiatives incentives stakeholders
Selfgovernance, . . -
Knowledge 1 Inclusive rylemakmg: 1 Difficult to get outmmes
great adhesion for the [
achievement of public
policy goals

‘at 2f A 08

AyaliNdzySyaa

FYR Y2RSa

2F JI20SNYIyOS Ay Sy OdANER
5 https://epubs.scu.edu.au/cgi/viewcontent.cgi?article=1767&context=bus _pubs



https://epubs.scu.edu.au/cgi/viewcontent.cgi?article=1767&context=bus_pubs

D2.4Regulatoryschemes and governanc 17
models for disruptive innovation

2.2.1 Policyinstruments

The regulation of urban transport is mostly defined at the national or local levedtas outside

the competence of the EU. However, the EU can use its legal abilities to impact urban transport
(basically related to sigle market and environment competences)he EuropearGECK@roject

aims at providing a new regulatory framework for disruptive mobility solutions that can generate
great outcomes, relying on policy instruments applicable all over Europe.

For thesereasons, the policy instruments presented hereafter are at the EU levels, knowing that
most of them can also be carried forward national or local level.

2.2.1.1 Hierarchical governance: inding rules

As mentioned before, binding rules and procurements fall inteeharchical governance models.
Regarding European binding legal instruments, the three main legal instruments at the European

levels are the following9:
Table2-2: Binding rule® European level

Policy instrument Area of application [7] Example related to mobility services

3! AL? AOF; NCI | Flight Compensation Regulatior
legislative act. It must bg 261/2004 set up common rule
Regulation applied in its entirety across the regarding airJ ; MM? HA? L M¢
EU. a flight is delayed, cancelled, g
overbooking happens.§|

A "directive" is a legislative ac
that sets out a goal that all E\
countries must achieve| Directive 2010/40/EU related to th

Directive However, it is up to thg deployment of Intelligent Transport
individual countries to decide | Systems{].
their own laws on how to reach
these goals.
A "decision” is binding on thos¢ Commission Implementing Decisiol
to whom it is addressed (e.g. a 2016/209 on a standardisation reques
Decision EU country or an individua| to the European standardisatior
company) and is directly organisations as regards Intelligen
applicabF ? Z } Transport Systems in urban areas?|

6 https://www.eumonitor.eu/9353000/1/j9vvik7m1c3gyxp/vh75mdhkg4s0
7 https://europa.eu/europeanunion/eu-law/legatacts _en
8https://eur-lex.europa.eu/legalcontent/EN/TXT/HTML/?uri=CELEX:32004R2006&0id=1555678165234&from=EN
9 https://eur-lex.europa.eu/legatontent/EN/TXT/HTML/?ixrCELEX:32010L0040&0id=1555677931095&from=EN
10 hitps://eur-lex.europa.eu/legatontent/EN/TXT/HTML/?uri=CELEX:32016D0209&0id=1555678022045&N



https://www.eumonitor.eu/9353000/1/j9vvik7m1c3gyxp/vh75mdhkg4s0
https://europa.eu/european-union/eu-law/legal-acts_en
https://eur-lex.europa.eu/legal-content/EN/TXT/HTML/?uri=CELEX:32004R2006&qid=1555678165234&from=EN
https://eur-lex.europa.eu/legal-content/EN/TXT/HTML/?uri=CELEX:32010L0040&qid=1555677931095&from=EN
https://eur-lex.europa.eu/legal-content/EN/TXT/HTML/?uri=CELEX:32016D0209&qid=1555678022045&from=EN
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@ <— Treaties / International Obligations NB Several Iegal |nstruments at the
<— Executive Orders / Presidential Decrees . - .. .
e ot o Common Lo national level implementpolicies, with a
given hierarchy. On the following figure
is represented this hierarchy, which is

common for European Member States.

Figure2c ( C?L; L=BS |1 @ F; Q¢ ?RNL; =N?> @
implemenCHA NB? F?A; F @L; G?QI LEM N

2.2.1.2 Non-binding rules

Regarding European noinding rules, the policy instruments at the European levels are the
following [6]:

Table2-3: Nonbinding ruleso European level

Policy instrument Area of application Example related to mobility services
Recommendation | European Union| Commission recommendation (EU
recommendations incentivise | 2019/534: Cybersecurity of 5
individuals, companies, Membe| Networks [9.

States to set up measures t
achieve policy goals.

Opinion This policy instrument is in orde| 4 B ? J#F?; H I CL
to allow to make a statemeni carried out by the Europearn
regardingspecific policy. Committee of Regions'f]

Guideline This nonbinding rule aims atf3' OC>? FCH? M I H
defining a future action plan tg procedure for the EU approvabf
achieve policy goals. i ONI G; N?> ¥YP?BC=F

Communication | This policy instrument aims aj COM(2018)293urope on the move
communicating about current or| Sustainable mobility for Europe: saf
future  policies (evaluations, connected and cleaft?]
| ONFCH? Ms &

1 hitps://www.eumonitor.eu/9353000/1/j9vvik7m1c3gyxp/vh75mdhkg4s0
12 hitps://eur-lex.europa.eu/legatontent/EN/TXT/?did=1556008335312&uri=CELEX:32019H0534
13 hitps://cor.europa.eu/en/ourwork/Pages/OpinionTimeline.aspx?opld=CDR 72014
14 https://ec.europa.eu/growth/content/guidelinesexemptionprocedureeu-approvatautomatedvehicles _en
15 hitps://eur-lex.europa.eu/legatontent/EN/TXT/?uri=CELEX:52018DC0293



https://www.eumonitor.eu/9353000/1/j9vvik7m1c3gyxp/vh75mdhkg4s0
https://eur-lex.europa.eu/legal-content/EN/TXT/?qid=1556008335312&uri=CELEX:32019H0534
https://cor.europa.eu/en/our-work/Pages/OpinionTimeline.aspx?opId=CDR-1217-2014
https://ec.europa.eu/growth/content/guidelines-exemption-procedure-eu-approval-automated-vehicles_en
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:52018DC0293
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Policyinstrument Area of application Example related to mobility services
Declaration This instrumentisusedtomake|' L; T $?=F; L; NCI H
statement on a specific topic| clean, safe and affordable mobility ir
rarely used. %OL 1?1 ¢
Greenpaper The Green Paper is employed |3 41 Q; L>M H? Q

order to initiate debates withinl GI < CFL NS} ¢

European Union regarding :

specific topic.

Working paper/ | The reports evaluate curren| 3 3 N or $assenger transport by
Report policies for further| taxi, hire car with driver and

improvements. LC>?MB; LCH#® CH N

These policy instruments are thus part of knowledge governance models, as they produce
knowledge, insights that can have a key influence on regulatory measures.

Somepolicy initiatives are also set upq, related toself- and network governance models:
1 Self-regulation: Industries/Businesses can set up code of conducts in order to achieve
policy goals in a more flexible and efficient way, but also in order to earnutegion and
influence the competition 9. 1SO 14001 (eemanagement requirements) is a standard
that has been developed through this mode of regulatiofi]|
1 Coregulation (network) : The regulation process can involve several stakeholders (not
only thelegislators), from private sector, nolgovernmental associations, associations, etc.

16 hitps://www.eu2018.at/latestnews/newsg10-30-GrazDeclaration.html
17 https://eur-lex.europa.eu/legatontent/EN/ALL/?uri=CELEX:52007DC0551
18 hitps://ec.europa.eu/transport/sites/transport/files/20189-26-paxtransporttaxi-hirecarw-driver-ridesharing
final-report.pdf
19 hitps://ec.europa.eu/info/sites/infoffiles/file_import/betterregulationtoolbox18 en 0.pdf
200ECD (20183-n M0 T & L yNBoFdiat NBiG A52SfYF w2t S | Yy R dza S OEQDigitalzL JLJ2 NJIi
Economy Paperd\o 247, OECD Publishing, Paris
2Environmental seiNBS 3 dzf + GA2Yy yR adzadlAylrofS SO02y2YAO0 INRGOGKY |
Guerin,EcoManagement and Auditing:61-75, 1999



https://www.eu2018.at/latest-news/news/10-30-Graz-Declaration.html
https://eur-lex.europa.eu/legal-content/EN/ALL/?uri=CELEX:52007DC0551
https://ec.europa.eu/transport/sites/transport/files/2016-09-26-pax-transport-taxi-hirecar-w-driver-ridesharing-final-report.pdf
https://ec.europa.eu/transport/sites/transport/files/2016-09-26-pax-transport-taxi-hirecar-w-driver-ridesharing-final-report.pdf
https://ec.europa.eu/info/sites/info/files/file_import/better-regulation-toolbox-18_en_0.pdf
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2.2.1.3 Marketbased instruments

These instruments includel9):

Policy instrument Example related to mobility services/transport
Carbon taxes
In London, the UltraLow Emission Zone is a traffic pollutio

Taxes charge scheme that was put in place in April, 2019 in orde
Charges improve air quality. Vehicles whose emission standards 3
Fees not compliant with the ULEZ standards pay the charge.
Fines Dynamic fees regarding parking, like in San Francis€p [
Penalties Drivers can pay fines if they have not the right environmen
MNC=E?L 83#LCN¢,; DLH,; ECH N&L;
etc.)

Regulation 261/2004 is a European law regardi

Liability and compensation . : : :
compensation and assistance to passgars in case of denie(

h . : .
schemes boarding or flight cancellation 3.
4B? 3#F?; H -1 <CFCNS 0; =E; A
Subsidies and incentives |=; FF} ¢ @CH; H=CHA CHHI P; NC

transport [*], the European Startup Prize for mobility9

Deposit-refund systems (fee
discount if the person brings
back a component for
recycling purpose)

Motor oil in Canada, leadcid batteries in USAY].

The Nordic Swan label for liquid and gaseous fuet§,[the
Moma.biz project.

Tradable permit schemes | European Union Emission Trading Scheni§ |

%5 #1 GGCMMCI| H = ; Study o@anL'Ecohentit
Call for bids modelling exercise in support of the muhinodal transport
market studies for nine core network corridorg"29|

Labelling schemes

22 hitp://Iwww.eltis.org/sites/default/files/report_ summary reviews of measures.pdf
23 hitps://eur-lex europa.eu/legakcontent/FR/TXT/HTML/?uri=CELEX:32004R0261&from=EN

24 https://ec.europa.eu/transport/themes/sustainable/news/201T71-21-eu-fundingalternativefuel-deployment_en
25 hitps://startupprize.eu/
26 Depositrefund systems in Practice and Theory, M. Wallsgussion pape2011

27 hitps://www.nordic-ecolabel.org/producigroups/group/?productGroupCode=099
28 hitps://ec.europa.eu/clima/polcies/ets en
2% https://ec.europa.eu/transport/content/studyeconomiemodellingexercisesupportmulti-modakransport
marketstudiesnine-core _en



http://www.eltis.org/sites/default/files/report_summary_reviews_of_measures.pdf
https://eur-lex.europa.eu/legal-content/FR/TXT/HTML/?uri=CELEX:32004R0261&from=EN
https://ec.europa.eu/transport/themes/sustainable/news/2017-11-21-eu-funding-alternative-fuel-deployment_en
https://startupprize.eu/
https://www.nordic-ecolabel.org/product-groups/group/?productGroupCode=099
https://ec.europa.eu/clima/policies/ets_en
https://ec.europa.eu/transport/content/study-economic-modelling-exercise-support-multi-modal-transport-market-studies-nine-core_en
https://ec.europa.eu/transport/content/study-economic-modelling-exercise-support-multi-modal-transport-market-studies-nine-core_en
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2.2.1.4 Education and information

Education and information are at the core of knowledge governance mod€his way of
implementing policies can include4):
1 Publicity information campaigns;
i Targeted educational programs;
1 Interactive workshops;
1 Invitation of sharing opinions and points of views.
1 All these tools are part of awareness raising campaigns. We could mention as an example
the MIMOSA project, one of @hCIVITAS initiatives, which set up School Mobility Manager
Campaign, Pedestrian Circulation Campaign (interactive initiative), Public transport
Campaigns and Eco driving campaigns (interactive workshops).

2.2.2 Focus on local governance regarding mobility

Cities are major players regarding mobility, as 55% of the population is currently living in cities
(68% in 2050) according to UN. Local authorities are responsible of organizing urban transport at
3 levels’, in agreement with regulations that were voted &igher political level:
i Strategy: definition of the objectives that must be fulfilled to address city challenges,
such as the improvement of road securitglecreasingcongestion, the improvement of
public transport, the incentivization towards the useof ecofriendly services and
intramodality, parking regulation, etc. As an example, we could mention the Sustainable
Urban Mobility PlandSUMPSs) adopted at EU level, setting urban mobility policies, which
;. CGM ; N CGJLI PCHA L ? Mitessihdglibsiveg askangeBtiGnN &r/ndis@ F C (
pollution, climate change, road accidents, unsightly estreet parking and the integration
of new mobility services.
i Tactic: definition of the technical specifications and the means that will be required to
achievethese objectives.
1 Operation: implementation of the tactic through:
1 The regulation of private operators (call for tenders, public contracting);
i The subsidies to support shared mobility services deployment, public transport or
infrastructure improvement, orother financing means that could incentivize the use of
these services.
1 The taxation of polluting vehicles/fuels , the access restriction to some areas (e.g. Low
Emission Zones)the traffic blocks in the case of smog level alerts
1 The awareness rising cangign to incentivize citizensto use sustainable transport
means.

1

VgwSAdA FGA2Yy S 02y OdzNNEB y OS AuRlieCappefadd AkieNFayfier L2 NJIi
https://www.cairn.info/revuereflets-et-perspectivesie-la-vieeconomique
20044-page65.htm
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2233 N; E?BI F>?LM¢g CHMCABNMtE JLI M ; H°>
$OLCHA NB? @CLMN MN; ED&dbér 2029), Mg asked tb thé/dBakeholders | H >
their vision about some policynstruments (pros and cons, in which context this instrument is

more appropriate), relying on their expertise about disruptive mobility solutions.

Table2-4: Policy instruments: stakeholders' insights

Policy Cons Where it could work the
instruments best?

EU directives i Harmonization 1 Slow process Addressing long term
9 Clarity and { Differences of | issues: environmental
stability implementation (climate targets), security
1 International 1 Restrictiveness | safety
jurisdiction { Complicated Product/service approval
1 Specific cases: language Definition of standards
jurisdiction { Hard to change | (interoperability,
involving a 1 Not focused on | technical, etc.)
country border rural zones Regulation of business

T#; HN <| processes

early Cybersecurity and
environmental data
Transnational mobility

National 9 Suitable for | Political influence| For the mobility solution

Regional local markets that obliges | operation

Local 9 Suitable  for companies to adapt

laws local context to multiple criteria;
conditions i Institutions not in
1 Relying on decision taking
local expertise process (local)

1 Require
enforcements
1 Not focused on rural
zones
9 Difficult to change
Self/co- 1 Ease of #1 GJ; HC? M 3 ¢ Regulation through
Regulations implementation #CNS}] =CNCT 7 pilot projects
No enforcement| not always considered |  Impact assessment
required Flexibility
1 Common business
approach




Policy
instruments
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Cons

Where it could work the
best?

Collaborative i Unification of 1 Can be slow 1 Regulation of
Approach different new/less known
perspectives markets
1 Synergies 1 Regulation of pilot
1 Greater projects
understanding 1 Impact
between assessment,
stakeholders externalities
9 Should be
inclusive
Taxes 9 Ensures 9 Set barriers To regulate  negative
Charges control for the 1 Business model | externalities, behaviours
city made infeasible (bonus/malus)
i1 Revenues for 1 Less popular
the city measure
Subsidies i Short-term 1 Market 1 Enable business
and business model distortion models/products
incentives made feasible 1 Prevent encouraged
1 Increase of innovation 1 Positive
positive 1 Long time to behaviours
externalities create right 1 Directly back to
1 Internalizing subsidy plans users, not to
external costs, be 1 Long term companies
part of uncertainty
investment 1 Potential for
1 Higher exclusion
rewards
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2.3 Towards flexible approachesf governancanodels

In order to overcome barriers and avoid the potential risks related to the implementation of
disruptive innovations, new regulatory schemes must be implemented, compliarthathe fast
paceof change in the urban mobility systemsActually, the Europeamegulation process, as well
;M - ? G< ? Is cuvenitly Bidw\agdghardly flexible:

1 A preliminary study is performed in order to assess the necessity to implement a
regulation or not, by carrying out an impact analysis and consulting the relevant
stakeholders. The study tries to anticipate the future possible situations, but it becomes
harder since the technologies evolve faster.

1 A proposal is submitted and revised tihthe last version that will be voted and adopted.

1 The amendments are adopted through a revision procedure (letige period).

Nowadays, public authorities are advised not to regulateaquickly but rather to wait until the
impacts of new systemsare understood.

These new approaches have to be carried out without compromising on the adequate level of
performance of transport services nor negatively affecting some stakeholders in the transport
ecosystem while contributing to a sustainable model (e.gncentivizing the use of public
transport instead of private vehicles, etc.).

In addition, mobility services arencreasinglyprovided through mobile applications and other
digital interfaces, sometimes at an international level (e.g. rail, carsharing, eta.}his vein new
regulatory approachesas the network approachappears to be the most suitable regulatory
approach. Thesame approach could be suitable for those new services relying on applications
which provide users with intermodal combination of transport services. For these (M&ag)
services, the network approach, indeed, could overcome the current and unsuitablgutation
model focused on a moddy-mode basis.

According to Deloitte study* (few references exist on th topic), 5 new approaches can be
adopted to address these challenges: adaptive regulation, regulatory sandboxes, outctiased
regulation, riskbased regulation and collaborative regulation. In this section, we will define these
approaches and illustrate them with examples applied to mobility.

Mg ¢ KS  Fdzi dzNBt NeRFy ONBSLIHdE & GPAZNOYNB I dzA  GAy3I SYSNEA
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2.3.1 Adaptiveregulation

A Definition: Adaptive regulation could be defined as the regulation that could beatciged in
order to be more compliant with a new framework, addressing new challenges that are brought
by unexpected innovations, events.

3! MNL O=NOL?> L?AOF; NILS JLI =?MM NB; N ?
time via adjustments informedby >; N; =1 FF?=NC/PFPH ; H> ; H; F{

A The advantages and drawbacks of this regulatory process are presented on the table

below:
Table2-5: Adaptive regulationAdvantages/Drawback®

DRAWBACKS
1 High Flexibility 1 Public expenditure regarding data
1 Compliant with fast evolving and not collection
anticipated technology framework 1 Policy instability

A Policy instruments:

Soft laws such as self/coegulations are adaptive regulations. Impact analysis, indicators
monitoring, and periodic review will allow the policy makers to know if the regulations achieve
the policy goals or require adjustments.

Adaptive liensing could be also a policy instruments that could be used to get an iterative
approach regarding the implementation of a disruptive mobility service.

Two ways of implementation are possible regarding adaptive regulations: automated and
discretionary??. Either the rule is changed under conditions that have be defined initially, either
the rule is reviewed step by step by the regulator on a schedulet tihe considers relevant.

A Application example: the SUMPs process (more information on section 3.3)

As we mentioned before, SUMP aims at implementing a strategy to develop modern and
sustainable urbarmobility, which has to foster the use of public transpband other ecofriendly
modes (cycling, intermodal solutions, shared mobility services, micromobility, etc.)

! RFLIGAGS wS3IdzA  GA2YyY LyadNHzySyid / K2A0S FT2NJt2fA0e
Draft paper, Feb. 2019
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2.3.2 Regulatory Sandboxes

A Definition: The concept of regulatory sandboxes relies on the deployment of the innovation
on restricted and controlledconditions, to evaluate the expected benefits of the disruptive
service/technology, to perform an impact analysis and assess the regulation requirements. This
experimentation process allows the innovations to be implemented, while ensuring policy
makers that their goals are achieved. This measure accelerates the development of the
innovations and thus leads to the reduction of tim#® market. The Financial Conduct Authority
(UK) was a pioneer among regulating organizations for that specific regulatory psscésee
footnote 31).

A The advantages and drawbacks of this regulatory process are presented on the table

below:
Table2-6: Regulatory Sandboxe#&dvantages/Drawbacks

1 Innovation and competition 1 High costs

fostering 1 Advantages for selected startups for
1 Reduced timeto-market startups compared to the other ones.
T#OMNI G?LM¢ JLI N?-3 1 Risks for consumers who are testing
1 Ensuring market integrity the service/product due to lack of
9 Development of rules that are regulation

compliant with the disruptive service,

technology or business model

1 Applicable at all levels

A Policy instruments:

Subsidies are a policy instrument that is suitable for this regulation process. It is also required to
JLI =?2MM NBLI OAB J3NL; >CNCI H; Fj L?AOF; NCIH JLI =
novel technologies.

A Application exampl e: Automated vehicles experimentations/pilot zones:

At the European scale, legislative initiatives were setup in order to accelerate the development
of AV through the authorization of pilot zones that check vehicles safety. At the European scale,
amendments were adopted at the Vienna convention, the Declaration of Amsterdam also setup

the speed limit for AV. But national rules were also adopted.

Examples of experimentation projects:
1 In France, in April 2019, 16 supplementary experimentation projects wetasglized for
U =1 HMI LNC; NBLI OAB NB? 30! #kidobtetréspy@O2®2 withbH | L >
autonomous vehicles®. The experiments will include public transport (autonomous

33 https://www.ecologiquesolidaire.gouv.fr/vehiculesutonomes#e 1
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shuttles), personal vehicles (driving on fodane divided road), freighand logistics droids
(Twinswheel in Montpellier), and will be carried out in cggntreas well as less dense areas
(see the map below): the objective is to demonstrate vehicle safety This action is part of the
global French strategy regarding the aclezation of the development of autonomous
vehicles that started in 2014, following decrees and ordinances that have been setup to
authorized experiments.

1 UK setup in 2015NB ? I #?2HNL? : H>

' ONI HI GI OM 6?BC=F? Mj NB;*N §8 F?AC
providing new policies, subsidies to accelerate th

>?P?FI JG?HN | @ 5+¢M ' 6 ?=I <D?=

is getting AV on the roads by 2021. The government alred
announced that it will bring some the deployment off
autonomous shuttles in London and Edinburgh

. ) Figure 4: Autonomous shuttle in Lond:
9 The Netherlands was classified as a leader, with tr © Business Insider

highest AV readinesindex defined by the KPMG studf,
through the establishment of policies suitable for the AV development: early testing

34 https://lwww.gov.uk/government/organisatios/centrefor-connectedand-autonomousvehicles/about

35 https://www.gov.uk/government/news/fromsciencefiction-to-reality-peoplein-londonand-edinburghset-to-be-

the-first-to-trial-sel-driving-vehicleservices
BVl dzi2y2Y2dza +SKA OKEVG, 20081 RA Y S
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https://www.gov.uk/government/news/from-science-fiction-to-reality-people-in-london-and-edinburgh-set-to-be-the-first-to-trial-self-driving-vehicle-services
https://www.gov.uk/government/news/from-science-fiction-to-reality-people-in-london-and-edinburgh-set-to-be-the-first-to-trial-self-driving-vehicle-services
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approval (2015), development of new driving licenses, but also large subsidies for
infrastructure improvement and AV pilots.

1 European sibsidies also allow the development of pilot zones, e.g. the Avenue Préject
(Geneva, Lyon, Copenhagen, Luxembourg), Auttif 6%(Madrid, Paris and Lisbon).

2.3.3 Outcomebased regulation

A Definition: This regulatory process details the policy objective to achée without
detailing the specification of the process that should be used to fulfil them. Results are
monitored according performance indicators.

A The advantages and drawbacks of this regulatory processare presented on the table

below:

Table2-7: Outcomebased regulation Advantages/Drawbacks
1 Innovation enhancement (either 1 Not efficient if the expected outcomes
technological or methodological) are not well defined
1 More flexibility 1 Lack of guidance could be disturbing
1 More adoption by the regulated party 1 Higher cost for the definition of
that developsits own solutions to be specification and measurement of
compliant performance indicators
1 Applicable at all levels

A Policy instruments:
Soft laws such as self/ceegulations are compliant with that process too. Impact analysis,
indicators monitoring will allow the policy makers to know if the regulations achieve the policy
goals and expected outcomes.

A Application examples:
This regulatory process could be employed for security purpose: this is a considered solution for
regulating aviation security in Canadg as well as in maritime industrig$that have both to be
eco-friendlier.

This process is also suitable for privacyuppose. GDPR set up a list of objectives to relevant
stakeholders: for example, the right to erasure (Art. 17).

37 https://h2020-avenue.eu/content/avenuglemonstratorsites
38 https://www.autocits.eu/
¥ac26F NRA-0R dAz6Q2NXNB3dzf F 12NB O2YLX Al yOS Ay | @let(FOAIREE & S Od:
International Requirements Engineering Conference (RE), September 2012, DOI: 10.1109/RE.2012.6345813
VaD2Ff kwAal-. BYWEFR GRSANVRY / KI £ £ SyaSaésx xAy0S WSy
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2.3.4 Riskbasedregulation

A Definition: This regulatory approach aims is defining as following:

Frhe application of a systematic framework that pnibises regulatory activities and

>?JFI SG?HN | @ L?AOF; NI Lbhbgd aksesshheql lof=rigkMBaliviin &
Black, 2007

This means that this regulatory process allocates resources proportionally with risk priority,
which is given regardingmpact and likelihood. Mitigation measures are thus carried out
considering first the higher risks that have been assessed, and then going down into the priority
list in order to address all the risks.

A The advantages and drawbacks of this regulatory processare presented on the table

below:
Table2-8: Riskbased regulation Advantages/Drawbacks
1 Risk assessment could support 1 Highercost to perform risk assessment
better decisionmaking. and performance and risks monitoring;
i Greater outcomes 1 Risk assessment unreliability could
1 Costeffective prevent from adopting the right
measures

A Policy instruments: This regulatory approach encompasses all policy instruments, from
traditional ones to new ones in order to achieve policy goals.

A Application example:
Riskbased regulation is used to fulfil environmental objectives, as well as ensuring food safety,
secuiing financial markets and occupational health and safety, improving legal servites

For instance, Australia, through the Office of the National Rail Safety Regulator, employs this
process in order to improve rail safety

41 Black, Julia and Baldwin, Robert (2012 & 2 K $gsedMdgulation aims low: a strategic
FNIYSG2N] @ wS3dzE [ GA2Y HFMRISENIBBISY | y OS¢
DOI: 10.1111/j.1748991.2012.01127.x
42 https://www.onrsr.com.au/ _data/assets/pdf file/0003/13278/PresentatiftiskBasedRequlatioaCentratBOF9-
December2015.pdf



https://www.onrsr.com.au/__data/assets/pdf_file/0003/13278/Presentation-Risk-Based-Regulation-Central-BOF-9-December-2015.pdf
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2.3.5 Collaborativeregulation

A Definition: Collaborative governance could be defined as follows:
3! Al P?LHCHA ; LL; HA?G?HN QB?L? I H? | -Ktate(
stakeholders in a collective decisieomaking process that is formal, consenswuwiented, and
deliberative andthat aims to make or implement public policy or manage public programs
. MMZ2NME j

This regulatory process requires shared understanding, trust within parties involved.
A The advantages and drawbacks of this regulatory processare presented on the table

below:
Table2-9: Collaborative regulationAdvantages/Drawbacks
i Better adoption of the regulatory 1 It could be time consuming to build a
measures by norstate stakeholders consensus and get trust from each other.
through an agreement. {1 Complex structure with no clear
1 Regulations are more compliantvith leadership.

NB? MN; E?BI F>?L Mg
1 More democratic management
1 Share of knowledge and resources

A Policy instruments: Coregulation issuitable for that purpose.

A Application example: Industry guidelines for the security of the transport of
dangerous goods by road
In 2005, to address the issues related to the diversity of standards regarding the road transport of
dangerous goods, a coegulation initiative was set up to submit guidelines at the European level.
The gathered stakeholders were European Councils and associations:
1 AISE (International Association for Soaps, Detergents and Maintenance Products)
i CEFIC (European Chemical Indus@guncil)
T#%0% 2%OLI J?; H #1 OH=CF | @ NB? O0; CHN¢ OLCHN
i CLECAT (European Association for Forwarding, Transport, Logistics and Customs
i1 Services)
1 ECTA (European Chemical Transport Association)
1 EFMA (European FertilizeraMufacturers Association)
i FECC (European Association of Chemical Distributors)
T&)!'"4!" 9)HN?LH; NCIH; F &?>?L; NCIH | @ &L?CABN
1 IRU (International Road Transport Union)

B/ 2t 02N GADBS D2FSNYFyYyOS Ay ¢KSF2NEBB7L,YR t NI
doi:10.1093/jopart/mum032
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2.4 Summary

Table2-10: Summary table of governance models and policy instruments

Governance Definition Example of policy Where it could work the
model instruments best ?
Binding rules | Legislative acts, 1 EU 1 Definition of
ENL; >CNCI H; directives standards
directives 1 National/re 1 Longterm policy
gional/ local objectives
laws 1 Cybersecurity,
environmental data
i Transnational
mobility
1 Solution
operation
Market Influence on economic 1 Taxes/char 1 Negative
variables to achieve ges externalities
policy goals 1 Call for bids 1 Behaviours
Adaptive Policy that can be 1 Self/co- 1 Impact
regulation adjusted over time, regulations assessment
relying on data 1 Adaptive
collection and analysis licensing
Regulatory Deployment on the| Subsidies and 1 Pilot projects
sandboxes innovation on | incentives 1 Innovation
restricted and enhancement
con_trolled cond_itions T Impact
for impact analysis assessment
Outcome Stakeholders impacted| Self/coregulations 1 Impact
based by the regulations assessment
achieve policy goals
without constraints on
the process
Riskbased Regulatory  activities| All policy instruments 1 Regulation of pilot
and resources projects
allocated on evidence 1 Impact
based assessment riskg assessment
Collaborative | All stakeholders| Coregulation 9 Definition of
regulation involved in the standards
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definition  of  the 1 Regulation of new
regulation/policy markets

2.5 Towards an integrated approach, coping with the current
fragmented regulatory schemes

Urban transportation planning haveen existing for several decades in order to propose tools for

the development of active modes and public transport. For example, in France, the urban mobility

JF; HM 30F; HM >7? >NJF; =?2G?HN OL<; CHM;j Q?L? MN,
law*in 1982, with a progressive adoption by local authorities, as we can see on the figure below.

“7 Three waves of PDUs since the air quality law

PDU PDU PDU
4+ " Post - Air quality law " " Post - SRU " " Post - Grenelle "

10

Compulsory
PDUs

Z P
:’/‘
e " Voluntary
e Sra=s PDUs

Number of PDUs approved per year

Source: Certu

1996 2000 2010

Certu 2013/23 law Law Law
on air quality on urban renewal on Grenelle

[E,",. After forty or so PDU’s in the 1980s, they became compulsory in 1996 for urban areas of more than
REPUBLIQUE FRANCAISE 100,000 inhabitants. The first wave of compulsory PDUs was approved in the early 2000s. Most of
these first PDUs were revised or are being revised in the early 2010s. Since 2005, PDUs have gradually

D‘E"L’\FISC':S'TE conquered medium-sized towns, a movement that has picked up speed in recent years. Today, nearly 80
B eRRTOTS PDUs are being implemented, and about as many simplified procedures in towns of less than 100,000
ET DU LOGEMENT inhabitants.

Nevertheless, these transportation plaawere focused on traffic reduction with a focus on one
mode and a limited impact assessment.

At the European scaleht White Transport Paper started to foster the development of a network
approach for the regulation of all urban mobility services, either for people or goods.

O; L; AL;JB G3t 3)H NB? OL<; H =I-tt&l plddmg, pricingGCR ? >
schemes, efficient public transport services and infrastructure for nonotorised modes and
charging/refuelling of clean vehicles is needed to reduce congestion amissions. Cities above

a certain size should be encouraged to develop Urbidobility Plans, binging all those elements

4 https://www.cerema.fr/system/files/documents/2017/11/1304 Fiche30ansPDU EN cle6c8317.pdf
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together. Urban Mobility Plans shoullde fully aligned with Integrated Urban Development Plans.
An EUwide frameworkwill be needed in order to make interurban and urban road user charging
schemesCHN? L | ? L; <F?Cj

Following thisCHCNC; NCP? ¢ NB ? %OoLI J?; H #I1 GGCMMCI H J(
0; =E; A?j ¢ NBLI OAB NB? =1 GGOHC=; NCIH #/ -au0f UUa
Plans (SUMPSs) to adopt this network approach all over EU.

3. ?2Q ; JJLI ; =B? M plahhing@re emetding@s lecal Buthorities seek to break out

of past silo approaches and develop strategies that can stimulate a shift towards cleaner and
more sustainable transport modes, such as walking, cycling, public transport, and new patterns
for=; L OM? ; H> |1 QH?LMBCJZ €s3 3OMN; CH; <F? 5L<;
>?P?FI JG?HN ; H> <? NN?L CHN?AL; MCIH | @ NB? >

These SUMPs are also an innovative approach through the eight principtes drive this
concept'™
TOF; H @l L MOMN; CH; <F? GI <CFCNS CH NB? 3 @OH=
goods flows for the urban corand commutes to work;
1 Establishment of cooperation models between other planning (laneuse, spatial
planning, etc.), diffeent levels of government (local, regional, national, etc.), and between
public and private parties;
i Participatory approach , involving citizens and all the stakeholders (before, only experts
were included in the process);
1 Performance assessment with an inpact monitoring in terms of quality, security,
safety, etc.;
1 Long-term vision, with a detail implementation plan;
1 An integrated approach, which encompasses all transport modes, either public or
private, people or goods, as well as infrastructures and services.
These targeted objectives are achieved through 12 steps process (see the following figure) which
are part of four phases: preparation andnalysis, strategy development, measure planning,
implementation and monitoring.

45 https://eur-lex.europa.eu/legatontent/EN/TXT/PDF/?uri=CELEX:52011DC0144&from=EN
46 https://ec.europa.eu/transport/sites/transport/files/themes/urban/doc/ump/com%282013%29913 en.pdf
4DdZA RSt Ay Sa F2NJ RSOSE2LIAY3 YR AY¢HEdiiGy G Ay 3
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Figure5 SUMP process, extracted from théelition of the SUMP GuidelinEBhe symbol/ represents political involvement steps.

According tothe article published by E. Pisoni & &.the SUMPs have already been setup in 642
cities, with a reduction of the emission pollutants already observed: up to 2% for PM2.5 particles
and close to 4% for NO2 patrticles.

The regulatory supportive tools dealoped within the GECKQoroject could be addedin the
definition of the strategy through the SUMP process. In fact, the first steps of this process enable
a precise overview of the current situation on the territory that allotive 2RLassessmenftsee
section 4.3), which is the main parameter to provide customade recommendations on the
regulatory process that can be used to foster the integration of all the transparbdes while
achieving policy objectivesAs these tools encompass all disruptive mobility solutions, they are
compliant with the integrated approach adopted for SUMP.

8§69 Gt dzk G Ay 3

idKS

ANBN Yia 2FA GX @28 Gt Alyy 4 $2y dND Iy ol O)

Journal of Environmental Management 231 (2019)-289
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3 REGULATORY CHALLENGES, BARRIERS, RISKS

3.1 Global challenges, expected benefits, barrie@nd risks related to
disruptive mobility solutions

All disruptive mobility solutions aim at improving our way of life by offering services or
technologies that will reduce our environmental footprint or improve mobility services offer. But
what are the ch#lengesand barriers to achieve this objectiveWhat are the risk&nd negative
impacts thatwe have to avoid through regulations?

3.1.1 Global expected benefits

1 Expected benefits for mobility services
All these high connected mobility innovations can provideal-time journey information and
guidance for mobility service users who can improve their travel time. They can have also
additional options, suchas on-demand travel or other solutions to address first mile/last mile
issues.

Disruptive mobility solutons thus improve the global service offer which is more attractive and
incentivizes the migration from private car ownership to more sustainable modes.

1 Sociceconomical expected benefits
In addition, mobility is key for the assessment of the global dciyractivenessand quality of life.
Currently, traffic jams can hinder the economic development of cities.
Disruptive mobility solutions can be a key building block for the sustainable development of
cities, a driving force for their economic growthas itextends the urban area by facilitating the
access by suburbs area# addition, they create an ecosystem around this field of expertise that
fosters innovation and creates business opportunities.

1 Environmental expected benefits
As mentioned before, thesdisruptive innovations can reduce our global environmental footprint
if they are used in the most appropriate regulatory framework. Improving traffic management
through the connectivity of the infrastructures can have a huge impact on traffic jams andhen
incentivization towards the use of shared electric mobility and multimodal transport.
These new mobility solutions can thus induce people to migrate from private car ownership to
more sustainable modes and by consequence improve air quality and thabgl environmental
footprint.
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3.1.2 Common challenges

But there are some challenges to address to get these positive outcomes, relying on the
influencing factors that were detailedn deliverable 2.2 (see the extracted figure below):

Business ecosystem Data management Governance

« Competition + Data ownership « Economic incentives
« Cooperation + Data quality « Political aspects
« Compatibility + Data integration « Legislative aspects
« Complementarity + Data security
+ Lock-ins

Customer protection and

Environmental aspects Social aspects

public safety

« Environmental impact « Equality and accessibility « Safety
+ Ethical aspects » Security
+ Cognitive-cultural aspects « Liability

+ Tragedy of the commons

Figure 6: Influencing factors Ext r act ed from t he Deliverable 2. 2: Al nvestigat
A. Tsvetkova & al.

i Datarelated challenges
Disruptive mobility solutions are offering a new paradigm reging transport which becomes
more and more connected (autonomous vehicles, services proposed through APIs, etc.).
1 The massive data exchanges (traffic data collectiortjeketing, etc.) are very challenging
in terms ofprivacy and security, which are keycriteria in order to get massive adoption of
the technologies.
1 In addition, data ownership has to be defined in the framework of cooperation models
(see GECKO Deliverable 2ABalysis of cooperation models among public and private
parties).
1 On a technicapoint of view,heterogeneous data have to be integrated and processed
in a way that guaranteegformation quality . Datainteroperability is thus an objective to
achieve.
1 Also, as some data on transport are supranational, and their use could bring furthe
improvement for traffic management, the EU has set the first legislative block to build a
unique and interoperable databasgé

1 Cooperationand governancechallenges
Cooperative Intelligent Transport Systems+{TS) will manage the interactions with all connected
devices (infrastructure, vehicles, smartphones), revolutionizing transportation planning and

49 COMMISSION DELEGATED REGULATION (EU) 2017/1926 of, 3Liptdgraenting Directive 2010/40/EU of the European
Parliament and of the Council with regard to the provision of Edde multimodal travel information services.
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traffic management. The challenge here is to definecaoperation model to get the right
balance between public and private interests :

1 Achievement of policy goals;

i Customer protection;

1 Social acceptancy, through fair access of transport services.

i Best market environment.
This cooperation models are part of theew governance modelsthat will define new political
and legal framework compliant with these disruptive mobility solutions.

1 Regulatory challenges
Thedesign of the new regulatory framework is also challenging, as it has tde compliant with
the fast evolution oftechnologies and services, using new governance models that are more
flexible. In addition, to foster the transition towards a new mobility era, a new regulatory
approach has to be adopted, encompassing all interconnected mobility solutions.

1 Energytransition challenge
All disruptive mobility solutions (current or future) help to prepare the energy transition, by
offering fewer polluting vehicles, solutions for traffic improvement, shared services instead of
private vehicle ownership. Public authoiiigs have thus to address the challenge toster the
innovation while ensuring themselves that the disruptive innovations are compliant with
policy goals and avoiding possible risks that can prevent from achieving them (see paragraphs
3 2CMEMj &€

3.1.3 Global pdential barriers and risks

Several barriers can prevent from deploying disruptive innovations in transport:
1 Legal: the lack of standards, the unspecified ownership of data or other public
procurement principles.
1 Technological: the lack of interoperabilitythe bad dimensioning of mobile network, the
lack of integration between transport modes, the infrastructure which is not compliant;
1 Social: Thelack of public acceptance of the technologies or lack of measures such as
subsidies to foster their acceptancenarginalization or discrimination of some sections of
the society (e.g. disabled persons), who cannot access new mobility solutions.
1 Ethical: Loss of privacy due to mobility solutions that rely on information such as location
data to improve services.

Inaddition, unexpected and unwanted impacts can potentially be brought by innovative mobility
solutions. They have to be considered in order to set up the right regulatory framework that will
avoid them:

9 Security and safety: the lack of cybersecurity and grsonal data protection (external
access to people geolocation, social and cultural information, IDs, bank codkesk of data
interoperability, etc.), unreliable mobility solution providers;
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9 Economics: disequilibrium of the ecosystem of the mobility solign providers (e.g.
unfair competition, market failure), unprofitable business models;

i Social: public transport less affordable, and by consequence less inclusive, due to the
use of private services instead of public one (disequilibrium of the ecosystem).

3.2 Challenges, expected benefits, barriers, potential risks for each
category of disruptive mobility services, case studies

NB: The definitions of disruptive mobility services were reported in the previous deliverable
D1.7°

3.2.1 Cooperative, connected and autated transport technologies

AV pilot projects are being monitored in many countries at the worldwide scale (USA, Singapore,
European cities, etc.). Key issues to be addressed include the performance of automated
transport technologies, a regulatory framewrk which supports the fast introduction of these
technologies, acceptable levels of cybersecurity, as well as new business models. The Strategic
Transport Research and Innovation Agenda (STHRAxdmap for Cooperative, Connected and
Automated Transportaims to develop a customecentric, intermodal integrated transport
system to ensure greater efficiency, safety and wellbeing and lower environmental impacts.

3.2.1.1 Expected benefits

The expected benefits of autonomous and connected vehicles are:

1 More safety andcomfort:
o Improvement of road safety: reduction of the number and severity of accidents
o0 Reduction of stress and fatigue during driving
0 Saving time for other tasks
o0 Reduction of fuel consumption
o Decrease in the number of fines
1 Smart mobility
o Optimization ofjourney time
0 Better use of road infrastructure and greater traffic fluidity
o0 Responding to new mobility needs: increasing the efficiency of the transportation
of goods and fostering the emergence of muttiodal transport solutions

5SSt AGSNYo6ftS 5mModmMY awS@GASe 2F ySo Y20Aft Al
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3.2.1.2 Challenges

To be deploye on a large scale, autonomous vehicles will have to:

1 Achieve a level of technological maturity that meets safety requirements;

1 Ensure interoperability of the various systems, through cooperative infrastructures,
standards and norms, certification procedas, maintenance networks, etc.;

1 Provide new mobility services;

1 Ensure their economic viability;

Other important considerations concern the deployment of the underlying infrastructures
necessary for the widescale operation of CAVs: firstly, a telecommuniicens network that allows

to satisfy o in terms of bandwidth and latencyo the huge need for data transfers, but also,
depending on the operating models that will emerge, the installation of signage or dedicated
traffic lanes.

It can be noted that the usef CAVs could develop at different paces in urban and rural areas:
better network coverage and more infrastructure will allow better functionality in cities, at least
as a first step.

On the regulatory point of view, the definition of a new legal framework is challenging, existing
legal barriers have to be lowered down (e.g. Vienna convention forbids driverless vehicles), while
ethical issues related to artificial intelligence algorithemnemployed have to be addressed. In
addition, this regulatory framework has to be defined at national and international levels in order
to ensure interoperability (infrastructure, data) over several countries (at the EU level at least).

3.2.1.3 Potential Risks ad Barriers

Table3-1: Potential risks and barriers regarding cooperative, connected and automated technologies

Risk / Barrier Description Category

Lack of equipmenbf infrastructures preventing Technical
vehicles from communicating with their
environment

Barrier:Lack of
layout of the territory

Barrle.r:_ : Who is responsible in case of incident? Legal
Responsibility

What are the ethical rules to be applied as a priority Legal

Barrier: Ethical issue in the case of choice between two incidents?

One of the greatest complexities to be expected for Security
the onboard computer will certainly be to take into
account the reactions of humans who will still
command their movements.

Risk:Security of
other users
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Risk / Barrier Description Category

The willingness of the public to transfer Social
responsibility to the vehicle is not acquired. Fear of
lack of security and regulations is also a barrier.

Barrier:Public
acceptation

Although anumber of pilot demonstrations of CAVs| Technical
technologies are taking place in Europe, there is sti
Barrier:Simulation | a need to test the technological readiness, reliabilit
and safety of automated transport functions in
complex traffic situations at large scale.

Protection of personal data. Hacking the system an Security

Risk:Cybersecurity taking control of the vehicle for criminal purposes.

Barriers:Political Conflicting goals, lack of recommendations and Social,
barriers and lack of | information, non-inclusion of manufacturers in the | Economical
communication regulation, rules varying from one city to another.

Risk:Creatin . . Environmental
. 9 Replace journeys that would have been made in sc
congestion and

pollution mobility (or public transport) by car journeys.

Vehicles confined to a geographical area (obliged t{ Environmental
Risk:Ride empty | return to their empty area), obliged to ride empty to
find a passenger.

Risk:No Economical
accountability in Shared material and infrastructurelegradation
relation to the because "it belongs to everyone".
material

3.2.2 Shared/ondemand mobility

A comprehensive set of mobility services can be defined as sharedlemand mobility:
electro-micro-mobility (e-scooters), bikesharing, carsharing, ridehailing.

These sevices imply different regulatory challenges. As an example, dockless 4sikaring
andeM=11 N?L MB; LCHA L?KOCL?M JLIJ?L F?ACMF; NCP
space management.

But when we deal with regulatory challenges linked to shareat-demand mobility services,
one of the first examples that comes to mind is Ubas, it regards a public (and political) decision
on the way the market isnanaged Local authorities are dealing with the implementation of this
famous ridehailing service.For example, in London, its licence to operate was not renewed by
4L; HMJI LN @ L ,1H>IH CH 0UfUT <?2=;0M? | @ 3F; =E
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15 month permit in 201&. Other countries have partially banned this service (France, Italy,
Finland, Germany, Netherlands), or have even fully banned it (Denmark, Northern Territory of
Australia, Hungary, Bulgaria, Chirtd)as theUber business model is not compliant with their local
regulations, and sometimes is considered as an unfair competitor with taxi drivers. We could also
mention the freefloating electric scooters that were removed three days after deployment in
Toulouse France}’, or the dockless bikesharing that was banned in Amsterdaih etc. These
examples reflect the current issues that the local authorities are facing with regard to this
category of mobility service.

3.2.2.1 Expected benefits

The benefits of performing serges of shared and olemand mobility are numerous, we have
listed below themain benefits that justify big investments in these new modes :

1 Reducing congestion
1 Lower costs for households by cost sharing, smoother traffic, reducing vehicle ownership
and acess to soft transport (cheaper); lower cost also for the public authorities by reducing
the wear and tear and maintenance of infrastructures, increasing the use of public
transport, increasing public spaces by reducing parking, etc.
1 Opening up rural angeri-urban areas

Other more general benefits arise from these key features:

1 Social cohesion
1 Attractiveness of cities: increased economic activity through a full range of transport for
city centres
1 Improving air quality and therefore quality of life and ladth
To achieve these results, challenges need to be met. Regulations should maximize the
achievement of these objectives.

51 https:/iwww.independent.co.uk/travel/newsand-advice/uberban-countrieswhere-world-taxi-app-europetaxi-us-
stateschinaasialegata7707436.html

52 https:/iwww.theguardian.com/technology/2019/feb/26/ubesurviveslegatchallengelondon-blackcab-drivers

53 https://www.oyster.com/articles/64335vhere-is-uber-bannedaroundthe-world/

54 https:/iwww.ladepeche.fr/article/2018/10/23/289385@rottinettes-libre-servicesontvolatiliseesmardimatin-
toulouse.html

55 https:/iwww.bikebiz.com/amsterdandansdocklesshikes/
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3.2.2.2 Challenges

The main challenge of shared mobility eéffering citizens a service with the same advantages
as the individual car (door-to-door) while sharing the journey (at the same time)pr the
vehicle (over a longer period) with other users

To obtain an almost dooito-door journey, a critical mass of users must be attained. This critical
mass can only be achieved if the differemodes of mobility are required to associate with each
other. An offer of intermodal mobility with a thorough orchestration is necessary. The Maas
addresses this problem.

Other challenges are then inserted into this global challenge:

1 Address short distancg@urneys (problems of the first and last km)

1 Address homework paths: increase the number of occupants of the personal car for
those who have no choice.

1 Address last minute journeys (redime mobility)

All these challenges, to be met, face barriers onveaisks. The regulations to be put in place
must at all costs allow to circumvent these barriers and limit these risksth the design of a
framework that allows a wiawin partnership between private and public parties.

3.2.2.3 Potential Risks and Barriers

Anyinnovation comes with economic, political, social and environmental risks but it is possible
to frame each new mode of mobility to limit these issues, for instance the regulation that came
into effect for the electric scooters in Paris in April 26%%hen generalized and came into effect
in the whole of France in May 2019

56 https://www.ouest-france.fr/ile-de-france/paris75000/trottinettes-electriguesparisadopte-l-interdiction-de-
circulersur-le-trottoir-6293281

57 https:/iwww.lemonde.fr/economie/article/2019/05/04/lacirculationdestrottinettes-electriquesserainterdite-
surlestrottoirs 5458278 3234.html
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Table3-2: Potential risks/barriers for Shared and-Damand Mobility

Risk / Barrier Description Mobility Category
Service
Lack oflayout | Lack of areas equipped at intermodal nodes, Carpooling / Technical
of the territory | poor signage. Lack of stations or empty stationg Carsharing
Security and | The new individual freefloating modes of Individual Security
quality of life of | transport arecurrently causing accidents modes
pedestrians | (increasingly frequent) and congestion on the
sidewalks. The absence of noise from electric
vehicles is also a danger.
Citizen A lack of willingness on the part of the citizens | Carpooling / Socketal
involvement | who do not @t for carpooling and caisharing Carsharing /
applications would prevent the critical mass Soft mobility
necessary for their efficiency. Society needs to / Public
think about its future using soft mobility and transport
public transport.
Psychological | Confidence in the individual, fear of lack of All Societal
costs security, obligation to talk, lack of regulations.
Insurance.
Mentality Reliability: assurance of making the journey fror Carpooling / Societal
change with | A to B, then fronB to A especially for those Carsharing /
regard to which are not predictable. Autonomy of electric| ) H> CP C
mobility vehicles. Avoid a trip reservation that is too long
or complicated, especially for short journeys.
Cybersecurity | Protection of pergnal data. All Security
Political Conflicting goals, lack of recommendations and All Social
barriers and | information, non-inclusion of manufacturers in
lack of the regulation, rules varying from one city to
communication | another, protection of public transport
companies
Creating Replace journeys that would have been made | On demand | Environmental
congestion and| using soft mobility (or public transport) by car services /
pollution journeys. Carsharing /
Carpooling
Empty Ride | Vehicles confined to a gepaphical area (having | Taxis & VTC /| Environmental
to return to their area which is vacant), obliged | Autonomous
to ride to find a passenger (cannot park). Taxi
No Shared material and infrastructure degradation Individual Economical
accountability | because "it belongs to everyone". soft mobility /
in relation to Car sharing /
the material Public

transport
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Risk / Barrier Description Mobility Category
Service
Economic The authorities must have a viable economic All Economical
viability model because they do not haviefinite financial
resources.
Logistic Manage material logistics: having bikes, cars, | Car sharing/| Economical
viability scooters and others in the right strategic Individual

location. Manage the logistics of the charging soft mobility
them electrically.

Complex Lack of integration of the city's overall offer. All Technical
ticketing
Integrating Users without smartphones. People with All Social

mobility for all | reduced mobility.

3.2.3 MaaS and platforms

MaaS: Mobility as a Service. Thgsone of the most disruptive innovations, in a way that it will
change significantly the worldwide conception of mobility, merging all mobility services in order

to provide a unique offer, making easier the journey planning and booking, thus leading ® th
reduction of car ownership. With a growth of 150% per cent per year, MaaS is expected to generate
$11bn of revenues by 2028 through initiatives such as Whim or Moovel. Europe is very
competitive, with four European cities ranked among the most prepareity for largescale MaaS
deployment, at the worldwide scale: Helsinki, Stockholm, Vienna, Amsterdam

But MaaS market will be driven also by the regulations. Merging all transport services will be
challenging, as private and public stakeholders are idved, with different interests and
objectives. Maas is one of the most relevant examples illustrating the necessity to move from the
current mode-by-mode transport regulation basis to a network approach.

3.2.3.1 Expected benefits

MaaS aims at gathering all mohii services, thus targeting the common benefits mentioned in
section3.1, and the benefits from all the mobility services that are mentioned in the catalies.
Moreover, as MaaS provides intermodal mobility services, specific benefits can be point out, such
as:

9 Addressing first mile/last mile problem;

1 Improving travel time;

1 Reducing car ownership;

58 hitps://www.smartcitiesworld.net/news/news/requlatiomwill-drive-mobility-asa-service3440
59 https://www.smartcitiesworld.net/news/news/helsinkieadsin-mobility-as-a-service3308
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1 Enhancing the use of all transport resources;
1 Developingcountry-wide ticketing system, thus making journey planning and booking
easier.

3.2.3.2 Challenges

Key features must be considered when we deal with MaaS deployment, as this service brings
numerous players, divided in three categories:

1 Competition perspective;

9 Customer protection(e.g. insurance)

1 Cooperation between public and private companies (are public transport companies

willing to allow private one to sell their tickets ?)

1 Platforms interoperability

9 Data security both related to the protection of centratloud and to the heterogeneous

data integration.

This is a global regulatory challenge, as it is directly related to the design of a new integrated
approach for the regulation of disruptive mobility solutions.

Table3-3: MaaS Key Features, listed regarding three points of view: competition perspective, customer protection, data security.

Data security

The choice of the right balance| The right regulatory| The protection of the personal
between public and private framework regarding| data that are use within all
interests (adequation with policy| information quality and | stakeholders, for traffic

goals, and business profitability)| liability. management (location), but
in order to create the best marke also for the data used fo
environment: usercentric, booking and payment.

customer-centric, marketcentric.

The establishment of g The right regulatory| The heterogeneous data
cooperation framework (open framework regarding the| integration, and the data
data, new business models witl journey = management:| uniformization  within  all

the wuse of an intermediary | alternative route | stakeholders (journey
platform, etc.) and the reliability| guidance, insurances| planning, pricing, etc.).
assessment of transport servic| etc.

providers.

The market transparency The cybersecurity regarding

the epayment for the
customers.
































































































































































