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EXECUTIVE SUMMARY

The MetaCDM (Multimodal, Efficient Transportation in Airports Collaborative Decision
Making) project aims to define the future of Airport COM-CDM) i a future where CDM
techniques can be used to address major disruptive events, anel twbeneeds of the
passenger are the centre of attention.

The passenger s o6 pr ifreerjourhey, measingtgaing thmyglo processess t r e
that are faster, more convenient and easy to use, euwdryifare not frequent flers. The
questoninp assenger 0aly: mi niidwhiesn nwoitl | my plane fina
Ahow wil Ho-drnyordqgmorurney be affected?0. An in
journey is essential fansweing the latterquestion

Implementing ACDM helps to sucessfully mitigate the effects of delay upéir Traffic
Flow ManagementATFM) slot adherence and althoutthelps airposd, airlines and ground
handlers in optimising their resource allocatibnf the landside is not within scope of A
CDM. To include tle passenger in the CDM process an extensionGDM to the landside
is needed.

This document describes an operational concept to exchange information on thef steus
passenger dodp-door journey under both normal and crisis situatioesabling tle
transportation service provids) to incorporate this information into the planning of the
transportation service. In return the concept foresees aeregnti more accurateedback
flight updates to the passenger. Taiens are to improve passengetravel experience to
redue@ doorto-doorjourney time and delaysnd to allow transportatioservice and facility
providers to better optimise their use of resources

There are already tools on the market for the exchange of information between tediospor
service provider and passerngdBut at the time being, these tools are either streamlined to the
needs of one transportation service provider, e.g. an airline, orotilgyprovide general
information such asthe current location of a flightfrom which it can bedifficult to tell
whether that flight or following departures that depend on it will be on tAneommon
framework is missing that defines which processes should be monitored and which
information and estimates should be exchanged.

To sé¢ up a common framework for the information exchange between passenger and
transportation service provider, MetaCDM definddestonesfor travel connectios that
should be used to enable the monitorrigioorto-door journey progresandallow forecass

of arrival times atritical points in the journeyFurthemore travel and process times to/for
these Milestones are defined that should be estimated and exchigagded between
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transportation service providers and passengerallow the passengéo plan theirdoorto-
door travelbased upon the best available informatidhe defined procedures are suitable
both for normal andfor adverse conditions and will allow the passengemike more
informed decisions concerning their trgvygrticularly wherdisruption occurs.

The MetaCDM concept is intended to improve the handling of crisis events in the aviation
system and to mitigate their effects. As passengers have better information about when and
whether to lea® home during disruptive everdad the Hernative options available to them

for travel, airport overcrowding and long delays for passengacegemmodation should be
reduced. Similarly, airlines can use enhanced information on passenger location to inform
their decisionsand how they allocateesources for passenger assistance during crisis
situations.

This report also identifies a number of issues and actions that should be addressed by
organisations with policy and network facilitation roles and by stakeholders touched by the
passengeyaprenpce Pnncpal amongst these is the need for a more formalised
dialogue as the concept of MetaCDM is still very much in its infancy. As a result, there is also
a need for improved understanding of current practice, passenger surveys, waytettuénab
stakeholder participation through cost benefit analysis and the running of airport trials.

Investigations undertaken through the MetaCDM project suggest that broad application of the
concept would make a material contribution to the European @rson g o a | for a ma:
4 hour dooito-door journeys within the UniorHowever, much remains to be understood so
knowledge gaps and research needs are identified at the end of this report.
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Abbreviations

Abbreviation Description

A-CDM Airport Collabaative Decision Making

ACI Airports Council International

ANSP Air Navigation Service Provider

ARDT Actual Ready Time

ATFM Air Traffic Flow Management

CANSO Civil Air Traffic Services Organisation

CDM Collaborative Decision Making

CODA Central QOfice for Delay Analysis

COFU Collaborative Management of Flight Updates
CTOT Calculated Tak®ff Time

DPI Departure Planning Information

EC European Commission

FIM Flight Interruption Manifest

FUM Flight Update Messages

GDS Global Distribution $stem

GHG Greenhouse Gas

GPS Global Positioning System

IATA International Air Transport Association

ICAO International Civil Aviation Organisation

IT Information Technology

KPI/A Key Performance Indicator/Area

MetaCDM Multimodal, Efficient Transpdation in Airportsi Collaborative Decision Making
NAAP National Association of Airline Passengers
pkm PassengeKilometre

R&D Research and Development

ROI Return on Investment

TSAT Target StarUp Approval Time

TTOT Target TakeOff Time

VPTT Variable Process and Transfer Time
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1 Introduction

Recent years have seen a number of major disruptions due to natural elements (ash clouds,
heavy snow storms) causing severe delays and cancellatitmes European aviation system

The volcaic eruption in Ieland in 2010 resulted in the cancellation of 90% of flights in
Northern Europe over six dayspstingairlines more than a billion in revenua.such cases,

airlines have little control over cancellations and passengers mayabeammodated several

days later.However the majority of passengerso jourt
everyday delays and cancellations.

Flight delay or cancellation data reflect an aircraéintric point of view. For a passenger, a
disruption corresponds to any charngehe itinerary planned or the package purchabedn
airline,i 1 r r e g ul a encanpasgekays,imissed annections and cancellatibhsy

may be due to natural cass(such as bad weather) or air traffic delays, factors that are
beyond the air i n e 6 s or strikes torrmedhanical problemshich the airline may be able

to influence No matter the cause, for a passenger, an irregular operation corsegpang
change to a booked element of their original itinerary. Depending on the pofgbsetrip,

evena moderate flight delay can be a major disrupton h e p a soveeal jpwEneYd s
Although airlines are obligated to provide passenger assistanes major delays occur,
passengers are often not aware of their rights and many agomplaot being given enough
information in these situationgirlines are required to provide alternative transportation to
stranded passengers (nearly always a later flight, often the next day) and/or a refund.
Sometimes passengers decide not to userékaccommodation provided by the airline and

find alternate transportation modes on their oAthough they may get to their destination
sooner by this method, it requires confidence and access to information which is often hard to
obtain in the situatins stranded passengers find themselve& passengecentric viewpoint

is also key in under-toddamalinay gs atwhoke, inondishsieparty e r 6 s
disruption may be caused by or may impact on disruption to passengers travellifgpto or

the airport.

The 9th annual SITA survdy], in partnership with Airports Council International (ACI) and
Airline Business, reports that improving passenger experience is the number one driver of
Information TechnologyIT) investment by the majority (59%) of the world's airports. An
example of changes passengegia expect teeein futureis a rapid increase in mobile and
social media app® deliver a more personalized customer experience. Keeping passengers
informed alout their flight status and wait times is the top reason for airports providing
mobile apps, with 88% planning to invest in them by the end of 2015. During this period,
78% of airports also plan to invest in social media.
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As the number of passengersntinues to rise at airports across the world, optimizing the use

of the available real estate is a priority and passenger flow management will become more and
more important; half of the airports see geolocation as a top priority for reducing passenger
congesion. Within the next three years, new wayding services are set to become
commonplace on mobile devices, allowing passengers to navigate easily through the airport.
Just 10% of airports provide them today but thgsire is set to jump to 70% by 2015.
Airports are also investing in business intelligence solutions to deliver an improved passenger
experience. Some 86% of airports see it as a priority for sharing information and collaborating
with partners; 83% to ensure more accurate service informatiopassengers; and 76% to
reduce flight delays due to ground operational is§lies

With airports planning to invest in business intelligence, and using it to better collaborate with
partners, it is clear that there is aosiy desire among operators to work together with
stakeholders, including airlines and ground handlers, to create a better passenger journey
While the growth of personal mobile devices is an opportupityir transportation providers

to decrease fixed sst ©sts, the delivery of relevant timeritical information has the
potential toenhance the situational awareness of ttawehnd their opportunitiesto either
actively participaten the decision making process regarding the planned travel andésr to
plan the travel otheir own.

The MetaCDM projectimsto investigate howA-CDM concepts can be extended to provide
more support to passengers, particularly during crisis situa8as®d on studiesarried out

in Work Package00 and interviews condted inWork Package00, this document defire

a concept of operations that describes what is operationally needsdldvtotravellersto
participatein the CDM-processto their own benefit Because there is already an existing
standard for ACDM, the ETSIEN 303 212 V1.1.1 (20106)[2], theprojectpartners decided
to choosean analogoussetup for describinghow MetaCDM should work This concept of
operations focles on the operational needs and proceduesgiired, but doesah go into
detail on the functional requirements arah what must be implemented makeMetaCDMa
reality. It does, however, suggest a number of actions that would need to be taken by
stakeholders to move towards that reality.

The key concept elements faMetaCDM are introduced in chapte?, i Key Concept
El ement s 0. prdvidessn ovenvieeyp onehe stakeholders,RhactionalGroups of

MetaCDM, the integration of multimodality and how the traveller cobkl involved. It

concludes with a view on related developmemeeded fromtrade associations and ron
governmental organisations
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Chapter3, fiMetaCDM Functional Groups ,0providesdetails on the Functional Groups of
MetaCDM TheseFunctionalGrougs are set up in a way comparatitethose inA-CDM,
beginningwith information sharing and passenger travel milestones whose process times and
inter-milestonetransfer timescan be subject to monitoring apdediction. The applicability

of MetaCDM in crisis situations is subject tfie last section3.6. This sectiondescribeghe
identification of solutions for passengetise information flows in case of flight cancellation
andthe MetaCDMcrisis milestones.

An overview of the expected benefits and costs to stakeholder of MetaCDM are given in
Chapter 4, which alsaliscussesthe pgausibility and scopeof the concept,focussing
particularly on the use oflternative modef crisis situationsThis chapter also considers
theenvironmental impacts of tidetaCDM operational procedss.

Chapter5 givesan outline ofhow the concept foMetaCDM might be pushed forward by
taking a look athe required implementation sps and the future research patlequired to
bring the concept to reality
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2 MetaCDM Success Factors and Concept Drivers

The key concept for MetaCDM is the expansion e€BM ideas to encompass the whole of
the passenger doto-door journey under both norinand crisis situations, with the aim of
improving passenger experience and reducing journey time and délhis.chapter
introduces theoncept driver$or MetaCDM. It beginswith a summary otherole and critical
involvement of the concernestakeholdes (section2.1) and deduces irsection 2.2 the
Functional Groups applicable forMetaCDM from the ACDM concept elements. How
multimodality can be integrated intdletaCDM is described insection2.3. This chapter
concludes with a view on thiele of high-level organisationssection2.4).

2.1 Airside and Landside StakeholderInvolvement

A prerequisite for successful MetaCDM is informed engagement between stakeholders.
Evidence drawn fromWork PackageslO0 and 200 suggests that current practice varies
enormously, ranging from patchy or ineffective connedtiorclose coupling of planmg and
service. ACDM has already taken substantial steps towards better planning, communication
and coordination with resultant benefits to tieeporate or institutionalirsidecollaborators.

2.1.1 Links between stakeholders

The points of connection betwe@ACDM collaborators are strong antutually beneficiabo

there is a clear incentivier themto cooperate. Otime performance has immediate effects

upon capacity, utilisation, throughput, e$o all players can see go&a&turn onlnvestment

(ROI). For MetaCDM, however, the stakeholder community needs to be expanded, with
involvement from passengers and ground transportation providers amongst Buress.

number oftheseMetaCDM stakeholders, the links are more tenuanus less formalizednd

the ROIresultingfrom closer connectioisl ess ¢l ear. The common con
passengero so, i n order to achieve &effecti
stakeholders to make passenggated performance metrics a priority and for these to be
aligned between the playensotentially with the help of passenger organizations sutheas
Interrational Airline Passengersssociation(lIAPA) .

The pivotal role of the passenger, though obvious, besolaar when considering the role of

the main stakeolders involved in theloorto-doortravel experience in normal and disrupted
conditions. Only passenger(or their luggage) connect with all stakeholders. Other
stakeholderdhave one or a few connections up or down the line but they do not have an
immedate operational reason to be aware of the needs, priorities and issues facing the full run
of stakeholders involved in journey process.
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Table 1l shows the key stakeholders to be accoufdedvhen determining conngons from
A-CDM towards MetaCDMlevelopment.

Stakeholder In A-CDM | Role and critical involvement

Passenger Customer, autonomous or automat
connection

Airlines "H The main 6supplierd

Airports "H Facilitation of interface between modes 3
provider of tavel services

Border control Key gate and pinch point

Police/emergency service Planning and crisis mitigation engagement

Ground handlers "H Facilitation of turnaround

Air Navigation Servicd "H Traffic coordinatiorand throughput

Providers (ANSP3 and

NetworkManages

Local authorities

Planning and crisis mitigation engagement

Ground transport providers

Routine access providers and continge
routing

Information service providern
(infrastructure)

Potential agent for solutions

Media

Information dissemination and incidel

reporting

Table 1: Stakeholders and their roles in MetaCDM

Through interviews, te MetaCDM projecthas observednumerousobstacles to aligng

priorities between these various players, such as:

1 Competitive and commercial confidentiality concerns;

1 Differing perceptions over hierarchy of control in routine and crisis situations;
1 Incompatibleinformation systems

As a resultsomekey elemens of the MetaCDMconceptareto get players to:
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1 Accept the central@pl of a seamless, speedy and wdibrmed passenger experience
as they transit through the system (this may appear obyidug in reality the
passenger focus is often overtaken by business efficiency targets that lose sight of the
bigger picture);

1 Move towards commonality of, or at least some degree of compatibility between
language, systems and data used at the key interface points in the journey experience;

1 Extend the degree of common planning, contingency arrangements, training and
monitoring for nomal and adverseoperational conditions to provide resilience in
crisis situations.

In practice, this mearestablishing either local, regional or international fora, depending upon
the focus of the group that is connecting, to achieve the most imporaatiigrediat that
will enable effective Met@8DM: good communication.

Presentday nformation sharing is partial at best, as noted above. It works well in situations
where, for instanggoolice have daily liaison with airport operations managers anddpust
control and management of flows as a result. Similarly, there may be good comnection
between airlines and airports that facilitate the number of eimeckunters available at any
point in time to suit throughputighs and lows. Thesgingle conneton relationshipsare
relatively easy to manage. A new concept of operations needs to extend this principle to the
full run of stakeholders so that there is visibility across the full range of steps involved in the
journey.The economic actonsivolved inground transportation, hotedésdthe supply chain

would benefit from grear knowledge of fluctuatons afe mand i n 6nor mal 6
could be that much more responsive if given rapid insight into emerging crisis situations.
Equally, those providig border control, cheein, baggage control, etevould benefit from
knowing about highway inciderd and public transport disruption. Thesexamples of
knowledgesharing illustrate how local operations may be improved. Similar improvements
may be obtainedt the regional or eventernationalevels

The opefor achiewng better communication can Iseen from d@op-down or abottomup
perspectiveA number of possibilities exist for enhanced-tlwn connection:

1 Network Managers could act as conduits floee exchange of information between
departure and arrival airportshich can then disseminati@s informationthroughout
their networks;

1 Industry trade associatissuch as the Airports Council Internatioaad IATA could
provide alering services thaprovide better visibility of networkvailability;

T The EC could support a regional net wor k
of service condition for airports and any major disruptions affecting passenger access.

0
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From a bottorrup perspectivepasengers can approve use of q#ibne data, tweets and
otherdata sourceso provide reatime updates of their individual situations and be better
supported that waimilar to howGPS positiordataallows planners to guide road travellers
through uncedin environments.

At the intermediate level, airports and major transport hubs can provide simibae
localised hubs for knowledge exchange and dissemination between stakeh®é&lensl
airports do this but the network is often too limited in itsipgrdtion. The key is to gatheall
therelevantlayers of stakeholders together with varying degrees of participation according to
their importance in the chain of connections. It is apparent that, in the same way that smaller
airports in the MetaCDM inteview process tended téavour AA-CDM Lited the less
connected MetaDM stakeholders will favour a simple method of engagement and
knowledge sharing rather than resodrgensive participation in systems akin to fulk A
CDM.

The outer edges of the jousnaetwork are often the first to hear of problems that may affect
journey integrity. For instance, negtrologicalservices warning of major weather events or
highways control organisations, ground transport providers and emergency services alerting
the netvork to incidents that can disrupt passenger access ordekwut certain aspects of

local infrastructure. As a result, it is imperative that all connected stakeholders are part of
communication hubs on both a contributory and recipient bHdisey are mwt all directly
connected in a singl®rum, they should, at least, be indirectly connected through the key
players. For instance, the local authority may act as intermediary for a number of highway
agencies

Attention should be given to establishing conmcation fora for all airports and providing
network connectivity at the international level. As noted above, an essengiaiostards
achieving effectivealert networks will beto gaina better common understanding of the
constraints, priorities, systemndata formats and needs of each stakeholder. Theraftare
knowledge and communication barri¢ghst need to be dismantléefore new atworks can
effectively be built

2.1.2 Engaging the passenger

Passengers can differ significantly in their travel behayiceguirements and preferences.
TheMetaCDM analysisn this document considet&o maintravellerprofiles

Empowered travellers take control of their travel strateges want access to
information attheir discretion, plan and often book thewn individual journey
elements, take control of and responsibility for timings and connections and react to
and adjust plans according to circumstance.
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Guided travellers. specif a requirement, entrust much tbieir journey planning and
delivery to an agent, nglupon their agent to address and solve problems and adjust or
reroute the journey plan as necessary to achieve the ofqgir@ise of the trip

Guided travel might not only be suitable for business trips but for elder travellers too. A good
exampleof guidedtravelis available fromthe Air Travel Companion, an Australian company,
which provides doeto-door transfer of elderly passengers by a professional nGrsded

travel is also well suited for travellers who struggle with problems sutdngsage baiers,
particularly in case of disturbances and in the absence of clear and visible communication
from system players

Of course, thesprofilesare thetwo extremes of a continuogpectrumof passengeprofiles.

If there is to be effective MetaCDM engagent between the travel service providers and the
passengethe difference between passenger types must be acknowledged so that information
support and service are provided according tsétdifferences.An intermediate form of
empowered and guided telvmight be enabled through significant changes in air booking

and ticketing technologyaiming atgiving more controlto passengersThe next step is to

direct travéler access to th&lobal Distribution System (GDS), with no comparapproved

portal or onine booking tool neededhe level of access could likely depend on the
travdl er 6s frequent flier status. Top passengerl
change tickets in the GDS as the top corporate travel agent, without the travel ded&itmen

While information from all involved stakeholders is needed for consolidated denisikimg

the two main actors involved are the travellerttair agent) and the service provider of the
chosen mode of transportatioftight, train, bus or ferry) or combinations theregbr the

benefit of the empowered and guided travellers alike, service providers must be incentivized

to share their information and make it publicly availalthecase of a disruptive event, the

service provider should provide the travellevith intelligent reaccommodatiorto enable
empowered travellingAlthough automated raccommodation may be effective from the
standpointofth@ per at i onal staff, it often rupioes not
or addresstheir most relevant needs. A passengentric approach entails gathering
information about each passenitpeycah chogsa anf er e n
adequate alternative. This is also relevant to passengers who did nohéodkght directly

with the airline.

2.1.3 Stakeholders for empowered travel

In order to convince all stakeholders to provide the necessary information to allow an
empowered travel experience, incentives must be elaborated. Such incentives can either be
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monetay, e.g.premium flighttickets sold at a higher me; performance oriented, e.m help

the service provider improve efficiency and reduce ¢astsideally, be more abstractFor
example, the incentive could le increase levels of trust and confidenin the service
provided andin the usedfacilities, and hencebuild customerloyalty; or to help achieve

overall network goals such as the Europedrodrdoorto-doorjourney timeline Most likely

it is the prospect of performance gains that will wlyk both parties and this inducement
could encourage service providers to establish direct means of communication with the
passenger (Apps or alerts) that will provide knowledge to the consumer and provider alike
(especially if the passenger is willing ppovide locational information). Such connecgon

also require better coordination between service providers so that the goal of seamless travel
can be achieved. For instance, passenger journey progress information received by airlines
would also help secity, border control or gate dispatch managers in the same way that
knowledge of any disruption in these services would assist the empotnareker. It is a
matter of 6quid pro quod and the willingnes
better service will be delivered if the passenger is willing to provide certain information.

These linkscould significantly help travel efficiency in normal operational conditiovi'en

the system performs well within certain tolerandmsg they could be esgcially beneficial in

crisis and disruption situationsvhere some of the congestion and delay effects could be
defusedFor instance, besides designing and implementing crisis management procedures to
deal with massive perturbations and journey disruptianorder to serve their own recovery
needs, airlines could include passenger journey contingency planning within their standard
service approachAlthough some airlines routinely update passengers about any major events
affecting t hedelverthé flighteirfosmatsom is moi proyided abbout access to
the airport or airport conditions. Such additional information could help both parties but it
presumes a willingness on the part of several service providers to share operational status
information. Furthermore, it may require a willingness on the part of airlines or ground
transport providers to permit exchange of tickets between providers (through some reciprocal
arrangements) if the journey objective is to take precedence over the immetiateon of

t he passenger 0aofthg company thdt leas ariginally tontadted to provide the
service.

2.1.4 Stakeholders for guided travel

All stakeholders are involved in this form of travel, but the planning interaction takes place
mainly between the traveller angltravel agent that interacts on behalf of the traveller with all
other stakeholders. Therefore this agent must be able to astlggendery from other
stakeholders as possilileit should only represent the interests of the tlavellhis can be
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achieved by e.g. the traveller (threir company/organization) being a customer to the travel
agent and thus payirspme extra amouiior ther services

Traditionally, full service travel servisesuch as holiday packages, may offas tind of

more comprehensive service and possibly book airport access journeys as well as flights.
However, they rarely act as comprehensive intermediaries who monitor system performance
and unilaterally alert the traveller of delays or changes. The dtitaneof the travel agency

with a full suite of other stakeholders would doubtiedse very complex and is currently
outside the scope of this concephis might, nonetheless, be a logical progression of the
MetaCDM concept.

Of significant interest, thefore, is the interaction of the traveller with the travedraxy and

how timely and accurat&ravel informationand planning can be exchangedhe guided
travelerneed to be able to convey and receive information before and during the journey. In
the guded traveller scenario, the main stakeholders are:

1 The traveller, who follows the instructions of the travel agency and gives feedback on
postion and on possible obstacles,

1 The travel agency, which is hired by and thus loyal to the lteave

The travel gent would need to be well connected with a full suite of service providers in
orderto provide timely information to the guided traveller about the need to adjust or reroute

in order tocomplete thejourney successfully Some of this aleirig process migh be
undertaken through automatic meanwbere deviations from the norm might be fairly small

and contingency algorithms might be established within the bounds of timetkblassis
situati ons ao nddy npaenri sco ndahlalnyd sma n a gheb# neadech mo a c h
either case, there is a need f@w fora, protocols and perhaps most importantly, new levels

of trust and business approaches to support a concept of operations that delivers real gains to
the passenger as well as to service providers.

2.2 Application of Airport -CDM Success Factors

While implementing ACDM helps airposd, airlines and ground handlers in optimising their
resource allocatiohy mitigatingthe dfects of delay upon ATFMlot adherence, the landside
is not withinthescope of ACDM.

MetaCDM aims at closing this gdpy transferring the successful-8DM idea onto the
landside and thus answwegt he questi on: AHow can the pass:¢
proces80 dways that this might be achieved are discussseéction2.2.1
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Section 2.2.2 describes the link between-@DM and MetaCDM and how MetaCDM
influences ACDM and vice versaln section2.2.3 the MetaCDM functional groups are
discussed, and their links to the existingc®M functional groups

2.2.1 How to adapt the idea of ACDM to MetaCDM

A-CDM bases its monitoring on thealculation andreachability of the Target Stadp
Approval Time (TSAT) ad Target Tak€ff Time (TTOT) of a aircraftdeparture, mainly to
check if a regulated flight is able to depart within ASFM slot. The information on the
timeliness of the flight is séras Departure Plammg Information (DPI) to the Network
Manager

Transferred to MetaCDM, the TSAT corresponds to the planned/target time when the traveller
startstheir journey. Instead of ATFM slot, there are critical transport services such as long
haul flightsor long distance trains that must be reached or thesltnaill be significantly
delayed. In this case, the TTOT would be the planned/target time for the traveller to reach a
critical milestone of this transport service such as arriving at the gate for the long haul flight
or on the platfornfor a long distane train. Instead of rallocating aATFM slot in case of a

flight delay, in MetaCDM the travel connection might need tal@ngedke-bookedin case

of a passenger delay (missed connection instead of nASged slot).

Number | A-CDM Functional Group MetaCDM Functional Group

1 Information Sharing Information Sharing

2 Collaborative TurrfRound Process Passenger Travel Milestones

3 Variable Taxi Time Calculation Variable Process and Transf@me Prediction

4 Collaborative Management of Flig| Collaborative Management of Travel Updates
Updates

5 Collaborative Préddeparture Sequenc{ Performance Based Travel Management

6 CDM in Adverse Conditions MetaCDM in Adverse Conditions

Table 2: Functional Groups of A-CDM and equivalents in MeaCDM

The equivalents in MetaCDM to the Functioaioups from ACDM are given byTable 2

and are detailed in sectioR.2.3 The ACDM concept ofCollaborative Prédepartre
Sequencing could have been transferred to MetaCDM as a CollaborativEraReé
SequencingHowever, this is noapplicable to MetaCDM because the passenger does not
need a clearance to leave home and is not subject to a confrbiler.the predictédroposed

time for leaving home is only a milestone in MetaCDM Functidhadup 1, as discussed in
section3.2 Instead Performance Based Travel Management is included agtiéoal Group
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5 to reflect the impdance of theservice quality for the travelleMore detail on this is given
in section3.5.

2.2.2 The Link between ACDM and MetaCDM

The presence or absence (no show) of passengers is a big issue for the syrticiedeifthe
luggage of these passengers is already loal®d.is often aeason for minor flight delays
and a better prediction of the passenger reaching certain ressucbeasecurity orthe gate
would help airlines and ground handldrsretun, better knowledge about process and travel
time prediction would help the traveller to plan her/his journey.

MetaCDM would be directly linked into the existing-@DM process viatwo A-CDM

milesbnesthat aredirectly influenced by passengers. These Ar€DM milestonesll,

"boarding starts"and milestonel?2, Actual Ready Timg"ARDT"), of the booked flight
connection These link directly td'boarding of booked connectianivhich ismilestone6 in

MetaCDM (see sectiol.2).

2.2.3 MetaCDM Functional Groups

As stated in previousections the MetaCDM project adopteda similar approach for
MetaCDM as given by[2] for A-CDM. Potential MetaCDM equivalentsto A-CDM
FunctionalGroups aredetailedin chapter3 andwere idenfied as follows:

1. Information $aring seesection3.1:

1 Exchange ofpecificpersonal information to identify custonseandtheir
needse.g. the preferred connection, mode of transportation etc.,

1 Planned andstimated times from service providérinvolved stakeholder
at milestones, including waiting times in queues, walking time, etc.,

1 Target times from passengetsmilestones
1 Positondataof passengee.g.Global Positioning SystenGPS)data
2. Passenger Travel Milestone Approasbesection3.2

1 Milestones for which monitoring between planned and forearaistal time
should beexecutedo check if the chosen connection is still reachable or a
re-planning of the travel must be done. Examples:

0 Proposedilanned travel start time,
o Interface with /2" public transport mode

o Arrival at airport securitycheckpoint departure gate etc.
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3. Variable Process and Transfer Time Predictieessection3.3:

1 Calculation of travel times between milestones,

1 Flexible route durations according to dynamic travel changes,

1 Calculation ofqueuinddelaysat milestmes, e.g. at cheek, security etc.
4. Collaborative Management of Travel Updates, see se8tibn

1 How and when to exchange data,

1 Quality of data, e.g. accuracy, timeliness, etc.
5. Performance Based ManagemenPaksenger Flowseesection3.5.

1 The planning of the traveshouldbe based on normed performance
parameters that are set by the traveller. This setting should be used by the
service provider to select the maé#ing travel

6. MetaCDM in Adverse Conditionseesection3.6:

1 Action mechanisms for conditionghere the destination is not reachable
within a reasonable time anymore, estgp at homereroute abrto a
transition pointstop at hotelreturnto homeetc.,

1 Rebooking, e.g. change of transportation mode,

1 Caretaking, e.g. bookingf hotel, compensation etc.
2.3 Integration of Multimodality

MetaCDM aims at streamlining the passenger journ@yder normaland disruptive
conditions The typical passenger detrdoor journey under normal conditions involves
usageof ground transport modes and hence theseesneed to be part of thkletaCDM
process. However, the principal benefits étaCDM may come under disrupted and/or
crisis conditions. When flights are cancelled, many passengers already check the schedules
and availability of alternative modes, attempt to find out if using alternative modes could be
reimbursed by the airline, assess whether those modes themselves atetsubgeaption,

and potentially book tickets amdly on them for travel[However, these actions require effort,
corfidence and sometimes specialiskdowledge. Streamlining this process, either by
offering passengers the information to make this prooassh easier (for the empowered
traveller see section2.1.2 or offering specific alternative ground itineraries with the
intervention of a travel agent (for the guided traveller) would allow many more passengers to
take advarage of ground transport options when faced with cancelled flightavel agent

has the opportunity to Apool 0O passengers anoif
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transportation service provideiBhe ground transport journepes noneedto beall the way
to the final destination; passengers could also be offered a ground transport journey-to a non
disrupted airportfrom which they can take an alternative flight to their destination.

One key idea behind thikletaCDM multimodality concept is thathe passenger journey
begins at home, rather than at the airpoliformation on cancelled flights is supplied to
passengers (weneverpossible) before theleave home. Passengergho are rebooked on
ground modes may then travéirectly to the access jmt for that mode (train or coach
station, car hire, etc.) instead of travelling to the airport. In practice this means that the airport
doesnot need tobe directly connected to the mode interest and the passenger does not

have to physically pass thugh the airport to access the alternative jouritealso means that

the resources available to stranded passengers are those of the whole city region rather than
just those surrounding the airport.

In practical terms, this means that the individual aspefdVietaCDMneed to bedjustableo

a journey in which the main link is by a ground transgecoh mode. Data flows from and to
ground transport providers are needed for MetaCDM concept as well as data sharing
between airports, airlines and passesgas discussed in tHdetaCDM Work Package 100

and 200reports, there are many compatibility issues (for example, differing priorities and
loyalties, liability issues and databak®mat9 affecting the direct integration of air and
ground transport whit makewidespreadhroughticketing and related solutions impractical,

at least in the short terrAlthough smallerscale integration does take place (for example, air
rail l i nks such as-clowmfcthhdnsnkés sAllcha raie), Aa mrd Fa
these would be very difficult to scale to a systeide level.However, existing information

flows to passengers include delay updates for road transport and rail services, schedules,
journey times and costs for different public transport optiors Gar hire costs. As well as
incorporating these information flows to passengktstaCDM can provide information to
ground transport providers (for example, that extra demand is anticipated due to flight
cancellations), as well as providing links or nfees to ticket purchase options with the
ground transport providers. Likely passenger information requirements under different
conditions are summarised Tiable3.

Condition Empowered Traveller Guided Traveller
Normal or delayed conditions Information on disruption/journey times q Information on disruption/journey times d
routes to airport via alternative modes routes to airport via alternative modasd
adviceon
Cancelled flights Information on alternater mode schedule§ Choice of alternative mode itinerarig
pricing and disruption provided (includinj information on disruption in other mode]
whether the airline will reimburse travel) | ticket purchase

Table 3: Alternative mode pasenger information requirements under different conditions
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Considering ground transportation tetaCDM leads to the need to include milestones for
these stages of the journey. The possibility that a-tiedoor journey under disrupted
conditionsmay not pass through the airport or involve a flight means thatMeéaCDM
milestone approach needs to be more flexible than the correspondGiyMA process.
Similarly, both disrupted and natisrupted journeys may involve multiple different ground
transport legseither to the final destination, as a means of getting to or from the original
airports, or as part of a journey to or from an alternative airport. As a result, each individual
journey will have its own set of milestones rather than there being ond selestones
applicable to adljourneys. t is possible that the set of milestones may dynamically change
during the journey based on updated information from the airline or the passenger. For
example MetaCDMmilestones need to be able to cover the falhgwsituations equally well:

1 A passenger driving to the airport, taking asatsrupted flight and then a train from
the destination airport to their hotel.

1 A passenger taking a taxi to a station, catching a train to an interchange station and
changing tanother train to the airport; while waiting for this train, they receive
information about flight cancellations and are offered information including a coach
service from a nearby coach station. They take a metro train to the coach station,
coach to the ty centre of their destination and then another metro service to their
hotel.

1 A passenger taking a train from their hotel todirportfinds their flight is cancelled
at the airport, declines the option of ground transport, spends a night at another hote
and then takes the next flight in the morning.

The milestone approach, including milestonesdisrupted journeysis described further in
Section 3.2.

Each ground transport |ink in the passengerd
which may change depending on conditions (e.g. road congestion). Similarly, interchanges
bet ween |l egs i n t he passengero0s ground | ou

interchangesllow the calculation of expected time between different milestones fraohwh
collaborative management of passenger flows, analogously@®DM, can be carried out
(note however that details tfe specific tools needed for making predictions are outside the
scope of this document)his is described further in Secti88.

2.4 High-Level Organisation Involvement

The MetaCDM concept necessarily involves multiple stakeholders. The systemic nature of
aviation means that those stakeholders are international as well as national and local.
Logically therefoe, to effect meaningful MetaCDM control and cooperation there has to be



Meta N A
C D M CODPERATION

M Galaborative Decision Making Deliverable 3.2
WP3 Final Report
November 2014, V2.0

input from the higher level organisations that can help to prevent, forestall and contain any
crises. Similarly, working together, these organisations can enhance the passenganaxperi

in normal as well as disrupted conditions. At th&€BM level, this is already happening as

the largely tripartite relationship between airports, airlines and ANSPs is supported by ANSPs
delivering international coordination and promoting roll outAe€DM. Whilst there is an
appetite from stakeholders to engage with the MetaCDM concept they will need the assurance
that there is buyn from the international as well as the national community to support and
enable its effective operation. In practideatt means international trade bodies, service
providers and regulators addressing issues such as establishing protocols, working towards
commonality of data and systems and enabling joint working.

Regional and national coordination

It is clear that effectie multtagency working requires coordination. At present, local
facilitation is generally undertaken by airports with the support of local municipal authorities.
The mobilizing of organisations is therefore through the local hubs based upon mutual
recognition of benefit. When the engaging organisations are all based on, and work through,
the airport, that is relatively easy. As the network of organisations grows and the geographical
spread increases, it becomes harder to secure effective coordinatio@mypieof this might

be linking with road ad rail networks beyond the immediate surroundings of the airport or
gathering and communicating intelligence from upstream and downstream service providers.

The key to delivering effective MetaCDM is communicaticAirport networks are generally
thought to operate well but their scope can be limited to the first tier collaborators. MetaCDM
requires that this is extended to second and third tier organisations and that means
introducing:

1 Wider local to regional plaring and resilience networks that treat transportation as an
integrated service and seek to coordinate planning, pool data and facilitate response
action when needed;

1 A national dialogue of interested parties under the auspices of the relevant government
departments. That means the development of a stronger dialogue with governments
about the benefits of MetaCDM for national transportation resilience and passenger
experience;

1 National guidelines and protocols that make it easier for the sharing of knovaledige
data and minimize the competitive sensitivities of business by showing that those
organisations that engage will see improved operational predictability and reduced
disruption costs. The development of such guidance would require further research
andthe analysis of case studies to illustrate the benefits;
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1 Simplified communication conduits for intelligence on transport disruption drawing
upon security agencies, governmental embassy networks and the media. Early warning
is crucial to effective preemptvaction and mitigation so the importance of horizon
scanning and downstream communication cannot be overstressed.

These actions can be taken forward by regional and national bodies but they need to be
supported by the transportation sector and linkednisgdons, such as hotels. An important
element in enabling that dialogue is improved performance on release of operational status
data. Companies are reluctant to provide data too early for fear of misreading signs of
impending disruption or because tHewr loss of competitive position. This is not adequately
addressed in current fora looking at preventing disruption and research is needed to
understand the way situations unfold, the trigger points for different levels of disruption and
when the optimapoint for release of operational status information may be. This suggests
that trade bodies for airlines, airports and airside operators/baggage handlers, as well as the
companies themselves, need to be examining the issues, obstacles and benefitedassociat
with release and sharing of data and best practice comparison. The trade bodies could initiate
dialogues in this area.

International coordination

The effectiveness of local, regional and national MetaCDM practice will be enhé#nced
international orgamsiations show a lead and promote a dialogue. For the underlying obstacles
such as lack of trust, competitive concerns or incompatibility of systems and data to be
resolved, there has to be serious-tigovn buyin and engagement. The recent Icelandic
Volcano eruption and the ensuing transport chaos across Europe and beyond clearly
illustrated the fragility of the system and the costs associated with not reacting effectively.
There is already a recognition of the benefits of extendiw®@DM but the case for @bying

the same principle to wider MetaCDM has yet to be made and accepted.

At the A-CDM level, there is already good engagement and leadership from Eurocontrol and
acceptance by a large number of major airports. There is a need to extend the benefits of A
CDM to smaller airports. Many recognize the value of participation but, as stryciDadl

places too great a resource burden on smaller airports and that inhibigp takeeater
attention toc o n c e p t sCDMALiedis naesled ¢ deliver the key commnication and

data benefits without necessarily providing the full coordination service and systems
alignment that carries a significant capital and operational cost.

ANSPs could assist the wider airports network in a number of ways and it may be worth
considering:
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1 Protocols that enable levels of filtered alert information to be passed through the
network. This would clearly require a significant dialogue with stakeholders about the
types, ranking and description of relevant alert information. It wouldl méed tdbe
based upon a clear understanding of the extent of the network of contributors and
receivers of information;

T A web 6édashboardd of status information t
could be run wusing apaigorts,aiflifes and dthierg iniiate s y s |
appropriate levels of preventative or mitigation action and when to alert passengers to
possible disruption;

1 The establishment of intelligence/alert units that can capture@perational features
such as meteorolagpl or security data and make that available to the network.

A major player in promoting and enabling the development and adoption of MetaCDM is the
European Commissio(EC). It is suggested that the Commissioruldoactively promote a
dialoguei given its multisectoral interests between stakeholders in the context of #sodir
doorto-door journey time ambition. It is in an ideal position to address-lengl issues such

as who takes responsibility for enabling different aspects of MetaCDM and ipigo\titk
mechanisms by which the community can get together. Few of the individual sectoral trade
bodies or organisations have the reach and influence to simulate interest beyond their own
specific interests so the strategic vision that the EC providesti®rg asset in helping to
mobilise experts across transport modes, the hotels sector, emergency services and regional
representative bodies.

The Commission could consider promoting an international conference, aligned with the 4
hour doofto-door journeytime goalthatgathers together those who could:

1 Expose experience and lessons learned from major disruptive events;

1 Identify obstacles to realizing MetaCDM;

1 Share research knowledge and current best practice in the sector;

9 Outline a policy path towardsedelopment of systems and protocols that enable
MetaCDM.

With business resilience being a boardroom priority, the influence of the EC in calling for
corporate engagement could help to secure the engagement of major transport, travel and
logistics players awell as the key tradeodies. With the research community having now
identified manyof the main issues and obstacles through a number ofufidéd projects,

the time is right to move the debate on to the beginnings of the strategic planning ang deliver
phase for Met&CDM. This would, apartrbm anything else, help to identify the key issues
needing further irdepth research and provide the connections between the research and
corporate communities to help make that happen.
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In pursuit of its policy amhion to enhance the resilience of the transport network and to
apply lessons learned from previous serious disruptive events, the Commission could consider
establ i shing a 0 sandcliatsnatoaahakdinternhtianal resodirees that f i e
could be mobilized in the event of major events. The Icelandic volcano eruption event and
some winter snow events have spurred some sharing of knowledge, resource and equipment.
The existence of a register of such capabilities and mitigation support leewddvaluable

asset and resource to assist trangpiort serviceproviders and others to deal with crisis
events. This could also extend to the development and sharing of core contingency planning
approaches and ways to communicate with passengers ievém of disruptive events,
including the coordinated usage of media opportunities to alert travellers of disruption and
offer advice on actions to ameliordke worst effects.

With significant attention having already been given to resilience, CDM,i-molial
connectivity, passenger protection and business resilience by the EC, it is ideally placed to
take a leadership role in advancing the case for MetaCDM with the global organisations such
as the International Civil Aviation Organisation (ICAO). Th&,En conjunction with ICAO
member states, could promote a programme of wider international activities, underpinning
protocols and international research that would pave the way to some common enablers and
practices that would help its ownhdur doofto-door goal realization and help the aviation

and linked systems to become more resilient.

The other group of international organisations that could apply soméedvghinfluence and

help towards realizing Met@DM is the various international industry teadrganisations. In

the case of aviation, the most prominent would be the Airports Council International (ACI),
the International Air Transport Association (IATAthe Civil Air Traffic Services
Organisation (CANSO) and other trade organisations that sugytosets of the main parts of
the sector. Trade bodies covering rail, road and logistics should also be involved.

Taking the IATA example, the organization offers standards and drives processes to improve
airline efficiency and it engages with otherdeabodies, but it does not have the power to
mandate changes. It already engages with relevant initiatives sticbFght Interruption
Manifest(FIM), a document issued by airline as a substitute ticket coupon when the
passenger's original travel agsrupted by schedule change, overbooking, or cancellation. A
FIM is generally issued at a gate, ticket counter or transit desk by an airline agent and will
record their original routing and ticket numbers, as well as those of the new routing, therefore
making the FIM the new ticket. A FIM is only valid for a specific flight on a new airline that

is not necessarily the airline the ticket was originally issued with. For examypdge agent

from Airline 1 could produce a FIM for a flight dkirline 2 and £nd the data to Airline 2.

The FIM would then be accepted as a regular ticket on the specified Airline 2 flight. Flight
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interruption manifests are perceived by flying passengers and airlines as increasingly
impractical, especially with the widespread utelectronic ticketing.

Two recent IATA initiatives are the elimination of the FIM and the Fast Travel Program.
Eliminating the FIM means transitioning to electronietioketing, in order to promote a
paperless environment and assist airlines {acemnodating passengers with other carriers.
The Fast Travel Program aims at improving the airport and airline experience by
implementing selkervice capabilities. A seffervice environment for flight rebooking and
baggage recovery can help all agents to cedaosts while accelerating the average
processing time of raccommodation, which could greatly improve irregular operations. A
program of this kind could also be applicable to minor or moderate journey disruptions. IATA
has the reach to be able to examihe efficacy of other travel efficiency initiatives for
normal operational conditions as well as link with a dialogue on measures to help operator
performance and passenger experience.

The importance of the trade bodies being involved is significamiegscan help to win hearts

and minds towards the benefits of MetaCDM. They can help propagate a discussion amongst
the airports and carrier networks and distil from members the attributes that they would like to
see involved in MetaCDM and-BDM-Lite. As repositories of sector knowledge, the trade

bodies are also very well pl aced to gather

such as Frankfurt Airportés colour <coding
help to improve the efficierycof the sector as a whole. An extension of the accumulation of
Obest practicebd knowl edge i swhowoek dallewvsth thee t o
issues in different parts of the sector. Trade bodies could therefore support or offer toaining
member companies (whether in person or via desktop modules) that commun{CBie A

and MetaCDM practice. It mayerather premature to be thinking in such terms at the present
time but it is reasonable to envisage that straiming actions will be neeed within the
foreseeable future as the concept takes hold.

A key first step in moving the MetaCDM dialogue forward is to establish fora that allow for

the issues to be discussed. This should be something that the Commission could propose, even

if it is practically taken forward by one of the trade bodies. Linked to this step would be the
engagement of the trade bodies (international and national) in resilience fora that support the
cascading of information.

ar

a
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3 MetaCDM Functional Groups

The FunctionalGroups d MetaCDM are now introduced as a concrete basisefopowered
and guided traveAny action mechanism to be triggenmadies oninformation sharingwhich

is described irsection3.1 This differs in quality ad quantity for empowered and guided
travel.

The action mechanisms are triggered by milestones, e.g. the traveller leaving home. The
milestones are describ@da similar wayto the ACDM milestones for comprehensiveness in
section3.2 For each milestone, a calculation/prediction is triggeredaivellers areable to

reach a predefined target in time or if gpfanning oftheir journey becomes necessary. The
variable process and passenger transfer time betmdestones deemed important for the
chosen service is topic akction3.3 The exchange of updated information for milestones,
process and travel times is describedsaction3.4, Collaborative Management of Travel
Updates

An important part ofMetaCDM is the performance based management of trawdlich
should beagreed upon betweehe service provideror travel agency anthetraveller before
the beginningof their journey, e.g.ideally before the travelleleaves home. Choosing and
evaluating tis travel should béased on normed / commly agreed performance criteria and
is described irsection3.5.

Adverse conditions and how these are mitigatedstitute critical issues for any travel
Section3.6 deals withMetaCDMin Adverse Conditions.

3.1 Information Sharing

This chapter describes the overall information sharing process (interaction) between
stakeholders (including aiort stakeholders, passengers and alternative transport mode
providers) in normal operations (e.g. information sharing of estimatétbok times, number

of passengers, etc.).

Both forms of travel require some information sharingetween the transportati service
provider or travel agent and the traveileorder to function properly. If not all information is
provided this limits the forecast ability, e.g. if no position data or at least a message for
reaching a milestone is provided by the travelieere is no possibility for theansportation
service provider to calculate alternativAshigger difficulty would be missing information on
schedule changes of the chosen travel conne@sothis would disable empowered travelling
entirely.
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Even thouy no entity has perfect information, an airport or airline should be able to deliver
better and timelier information than thireparty flighttracking websites or mobile
applications. In case of disruptions attributable to the airlines, for instance anmatissue,

use ofstatisticson past similar eventsould help ¢ deliver estimates of repair duratiors

case of weather or air traffic delays, dataing techniques could support the identification

of patterns using airport capacity, time of dayweather magnitude, which can be translated

into estimated departure time and communicated to the passengers. Even though some
estimates might be more accurate than others, in mosttbaéspsocessvould yield benefits.

Improving communicatiorbetweentransportation service provider and customegarding
journey disruption relies on four aspects:

- Gathering accurate and timely information about journey disruption,

- Re-accommodating the passenger proactively,

- Communicating with passengers direchdtransparentlyand

- Offering passengers new booking options through mobile dewiadssiter kiosks

atairports.

The timeliness and transparency of the communication is critical, especially whepattyrd
apps or social media sometimes provide-timaé information from other sources that may
not be accuratdt is important that any information provided to the travaien theirchosen
language. Every passengiouldreceive the following information in a timely manner:

1. Alerts of flight cancellationssoon as it happens with information on the fact that
theywill be informed soon (with a precise timeline) on the different
accommodatiomptionstheywill have.

2. Possible reaccommodation options:
M Travel cancellation and reimbursement of the travkétic

1 Transfer to another flight with the corresponding schedules and application of
passenger rights (meal, hotel)

1 Alternative transport mode solution to reach the destinatrdhout extra
chargesincludingschedule details (departure and arrival tinsescessive
transport modes, etc.)

3. Once passengehave chosen a specific option, information should be communicated
about the procegkeyshouldfollow to:

1 gettheirtickets reimbursement and collettteir luggage,

1 find a meal and/or hotel booking andforgo to the appropriate terminal area,
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1 obtain alternative transport mode tickets/antie at least partly refunded from
the original air ticket flight,

1 pickupthar luggage and to reach the ground transport area (train station, bus
station, etc.).

Maps and/or schedules regarding other modes should be provided on screens or available on
mobile devicesTable4 lists whatinformation slould be exchanged between the traveller and
the service providesr travel agent to enable MeEDM.

Form of travel | Information needed fromtraveller | Information provided to traveller

Empowered Origin of travel, e.g. home addre| Information about the travel connectid
(mandatory), e.g. flight number (mandatory),

Exit point(s) of desired travd Milestones (mandatory) with target time
connection(s) (mandatory), milestones (mandatory) and

Actual position data (GPS - | Estimated transfer time  betweer
recommended) or milestones (recommended).

At least a message at what tirag
milestone is reached (mandatory,
GPS data is not provided).

Guided Origin of travel, e.g. home addre| Information about the travel connectiof
(mandatory), e.g. flight number (mandatory),

Destination of Travel (address| Milestones (mandatory) with target time
mandatory, milestones (mandatory),

Target time for arrival at destinatiq Estimated  transfer time  betweer
(recommended) milestones (maatatory) and

Actual position data (GPS - | Alternative routes if needeih adverse
recommended) or conditions (mandatory) this includes the
important milestones, e.g. a stop at a hqg

At least a messagé a milestone ig i
change of transportation mode.etc

reached (mandatory, if GPS datal
not provided).

Table 4: Flow of information from and to the traveller

If possible, the planning of the travelositd be based on normed performance parameters that
are set by the traveller, see sect®b. This setting should be used by ttiansportation
service provider to select the most figitravel.
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Sources of information

Information regarding flight departure delay or cancellation should be provided by the airline.
It is up to the airline to manage theaecommodation of passengers and offer them options,
even if the delay is not theiesponsibility. If the passenger opts to contithesr journey with
another airline or with another mode of transportation, the first airline should provide
information to the passenger about the details of HaEcemmodation and the second airline
shout provide the new flight information details.

Information relatng to queuing times at airport cheak baggage drop counters, security
checkpoints, shuttle timetables, availabilibf information counters, ithe responsibility of
the airport.

Information regarding the availability of other modes of transportation (bus or train schedules,
maps and estimated travel length, taxi waiting time) edhe responsibility of these other
modes, but should also be made available by the ampdraccessibladm other areas than

just the train/bus/taxi station.

3.2 PassengeiTravel Milestone Approach

This chapter describes the milestones of the passenger travel in order to enable the calculation
of process and transfer times as wellresdefinition of target thes.

Milestones are needed to definedesfor the chosen travel within the aoection network
These milestones should be monitored before and throughout the jdorméeck if the
chosen connection is still reachabldfaa replanning of the travel st be done.

As discussed in sectiah2.l, all milestones irMetaCDM refer to calculahg or predicing
the plannedr target time when the traveller stattieir journey(the A-CDM equivalent is the
TSAT) andto reaching a critical transport servisech adong haul flights or long distance
trainsthat must be reached or the travel will be significantly deldtremlA-CDM equivalent
is the TTOT). The equivalent for th€alculated Takéff Time (CTOT) is the citical
transport service itself which must bleangedr re-bookedin case of a passenger delay.

3.2.1 Passenger Travel Milestones foEmpowered Travel

After booking a travel connection from teansportationservice provider, this provider is
usually responsibléor defining thetargettime at a resourgesuch as thdéime at gate for a
flight with an airline or thetime at platform for journey by train with a railway compalmy.
order to empower the traveller to meet this target ,twigch is alsoin the interest of the
service provider, milestones are definedMigtaCDM, seeFigurel. At thesemilestoneshe
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travd itinerary should be recalculated to chetcthe traveller is still able to reach the defined
target time at the resourc&he service provider should provide estimates on travel time
between milestones aritie traveller is responsible fgan their ownfip r o c e s sthes 0 ,
transfer time from park deck to airport entrannegrderto meet the milestones.

e M1: Activation of travel connection
* M2: Provision of details on travel connection
ZeIE SN o M3: Start of travel (to booked connection)

e M4: Reaching start site of booked travel connection
e M5: Passing of milestone(s) at start site of travel connection
JEREIGIE o M6: Boarding of booked travel connection

e M7: De-Boarding of booked travel connection
¢ M38: Passing of milestone(s) at end site of travel connection
¢ M9: Leaving end site of booked travel connection

End of
Transport

Figure 1. MetaCDM milestones for empowered travel

It is important to notice that travelkecan book more than one travel connection from one or
more service providers in order to redbhir destination. The mileston@s Figurel describe

the nodesthat should be used for each of these travel connections. The destination/end of one
travel connection is then thaitiation (milestone 3) of the next travel connection. For the
remainingconnection(s) milestones 1 and 2 migtbe executed before the travel starts or
while the taveller is already journeying.

MetaCDM milestone for empowered travel

1. Activation of travel connectianThe traveller books a certain travel connection from a
transportation service provider and prowed information necessaryo enable
empowered travel, seection2.1.2

1 How and why the connection is chosemstothe traveller but the reasoning
might be based oitneir chosen performance parameters, see se8tton

1 Travelles areresponsible for theemainder ottheir journey oncethe service
providerhastransportedhemto the end of the booked travel connection.
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1 Travelles receive a ticket fortheir chosen travel connectisnincluding
mandatoryand chosen recommendelestones, e.gheir departure time.

2. Provision of details on travel connectiofhe transportatiorservice provider informs
empowered travellerabout target times at milestones and estimatadsfertime
between milestonesee sectior8.1 These target times should be updasdeeded
as described in sectid4.

3. Start of travel (to booked connection)The empowered travellezither starts their
journey(e.g. leaing home, or is at the destination of the previous travel connection
andready totransfer to the following travel connection

4. Reachingthe start site of the booked travel connectiornThe traveller arrives at the
desired enfr point to the booked travel connection whidiight be an airport, a train
or bus station oa car rentalfor example.

5. Passing of milestone(s) tte start siteof the travel connectionThis milestone might
consist of one or more resources for which smee planned and monitoresijch as
checkin, bagyagedrop, border controbr security checkat an airport. How many
resourcesre separately monitordeavily depends upon the chosen mode of transport
and of the possibilities offered by the start sitg, eheckin at car rental agency

6. Boarding ofthe booked travel connectiorThe traveller boards the booked travel
connection and in the case oflight, is no longer able to influence the arrival time at
their destination or next travel connectiolhe travel connection itself might be
subject toa differentkind of collaborative decision making, e.g-GDM for a flight
connection.

7. De-Boarding ofthe booked travel connectiormhe traveler disembarks frontheir
chosen transport vehicle and enters tine site oftheir critical (booked) travel
connection.

8. Passing of milestone(s) #ie endsite ofthe travel connectionThis milestone might
consist of one or more resources for which times are planned and morstocbds
border controlpaggage clainor toll at an airport. The number of monitored resources
heavily depends upon the chosen mode of trangpatrtdiffers in case an ongoing
connection flight/train/bus with the santeansportationservice provider e.g. a
connecting flight. In the latterase the next milestone for the followp travel
connection would be milestorte

9. Leavingthe end site ofthe booked travel connectiohe traveller leaves the desired
exit point from the booked travel connectiovhich might beat an airport, a train
stationor bus terminabr a car rentdbcation for example.
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The empowered travel ends with the tréselleaving the end site of the booked travel
connection as the service provider is not responddriehe furher journey. If there is a
follow-up travel connection this would again start with milestbnehich might take place
before or during the previous travel connection.

3.2.2 Passenger Travel Milestones foGuided Travel

The traveller sets the initial target time at destination and the service provider is accountable
for calculating/planning achievable milestones for the traveller thatesttedmto arrive at

the set target time. For each milestotiee travel agencymonitors if the journey can
commence as planned and publishes actual estimates on travel times between the milestones
and updates for reaching the milestones. If a deviation occurs the travel agency automatically
checksfor alternatives and provides theaveller with a replanned route and milestone
information

TheMetaCDMmilestones foguidedtravelinclude

1. Activation of travel connectianThe traveller books a travel at a travel agency and
provides information necessary for guided travel, see seztiod

1 How and why the connection is chosemstothe traveller, but the reasoning
might be based otineir chosen performance parameters, see se8tton

1 The travel agency is responsible fbe entiredoorto-door journeyfrom origin
to destination and booksyneeded travel connections for the traveller.

1 The traveller receives ticket(s) ftreir planned travel connection(s) containing
mandatoryand chosen recommendelestones from the tral agency.

2. Provision of details on travel connectiomhe travel agency informs the guided
traveller about target times at milestones and estimated travel time between milestones
for all needed travel connections, see se@i@nThese target times should be updated
if needed as described in sectiA.

3. Startof travel (to booked connectian]he guidedtraveller startgheir journey, e.qg.
leaves home.

4. Reachingthe start site ofthe booked travel connectiornThe traveller arrives at the
desired entry point to the booked travel connectrdmch might be an airport, a train
or bus station or a car rental for example.

5. Passing of milestone(s) #te start site othetravel connectionThis milestone might
consist of one or more resources for which times are planned and monitored, such as
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checkin, baggage drop, border control or security screening at an airport. The number
of monitored resources heavily depends uporchtizsen mode of transport.

6. Boarding ofthe booked travel connectiorThe traveller boards the booked travel
connection and in the case oflight, is no longer able to influence the arrival time at
their destination or next travel connection. The tragehnection itself might be
subject to a different kind of collaborative decision making, e-G:DM for a flight
connection.

7. De-Boarding ofthe booked travel connectiormhe traveller disembarks from his/her
chosen transport vehicle and enters the enasttesir travel connection.

8. Passing of milestone(s) #ie end site ofthe travel connectionThis milestone might
consist of one or more resources for which times are planned and monitored, such as
border control, baggage claim or toll at an airport. fitsmber of monitored resources
heavily depends upon the chosen mode of trangmattdiffersif there is a followup
connectionwith the same mode of transport at the same site, e.g. a connecting flight
In this case the next milestone for the follow travel connection would be milestone
5.

9. Leavingthe end site ofthe booked travel connectiohe traveller leaves the desired
exit point from the booked travel connectiavhich might be at an airport, a train /
bus station or a car rental locatitor example.If the travel continuesvith another
mode of transportation the next milestone would be milestone

10.Reachinghefinal destinationThe guidedtravel ends wittithe travellerarriving at the
final destination otheirjourney, seeFigure2 in section3.3.

The service provider ieesponsibldor planning and monitoring the whaojeurneyfrom door
to door. Thisincludes finding alternative modes of transportation andboeking of
connections if needed.

3.3 Variable Process and Transfer Time PredictiongVPTT)

This chapter describes the prediction of process times (e.g. waiting time atirchackl
transfer times(e.g. travel time from home to terminal, walking time from chiecko
security). Input data and supporting software requirements are also described.

The arrival of thdraveller at milestones and planned/monitored resources (milegiarel

8) of the chosen travel connection might be subject to changes on short notice. Thus the
calculation of transfertimes between milestonesnd planned/monitored resources is an
important element of theMetaCDM concept The (e-)planning of the travel connection
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shouldtake into accourtransfer timesccording to dynamic travel changasd @lculation of
gueuing(process timesat planned/monitored resourgesg. at checlin, at security etc

M1 M10

Activation Includes: Destination
- All Milestones

- Target Times

M2 -VPTT
Preparation

E M4

Travel start fl Start Site End Site

\" M8*
Milestones Milestones

M6 Critical M7
Boarding Transfer De-boarding

95SB3123p [3ARI) 1O} SDAIJRUIBY|E S, J3||DARIL

VPTT = Variable Process and Transfer Time
* = can consist out of one or more milestones/VPTT

Figure 2: Flowchart on Milestones andvVPTT

Predictions of variable process at and variabbnsfer times between milestonefor
empowered and guided trawtould be calculatefdr the following durations

1 VPTT(1) beween milestones 3 and 4: Trangiere betweenstartof travel(origin)
and reachinghe start site othebooked travel connection

o Transfertime by car/taxi might be predicted using traffic updates from
internet, radio (news on congestion) or from traffic advisory tools,

o Transfertime by public tansporation should be updated kye public
transporation serviceprovider and made available as a web service or app,

o Transfertime for bicycle or wallcanbe predicted by the travellédormally
an average walking time between adjacent modes of werispublished by a
public transpostion servicgrovider, e.g. the walking time from a train
station to an adjacent bus station or car rental.

1 VPTT(2*) between milestones 4 and 6
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o0 The number of monitored resources at milestone 5 differs dependinghgpon
size and complexity of the start si@neVPTT for all resources should be
sufficient for small train stations and airpotteerge and complex train stations
and especially hub airports might provide more than\@®€T, e.g. Terminal
entrance to Chdeln, Checkln to Security and Security to Gate.

0 Averagetransfertimes are normally provided by the owner of the start site,
e.g. the average walking time from car park to a terminal of an airport is
normally published by the airport authority and avadain its web site or via
its airport app.

o0 Process times for monitored resources like che@and security should be
monitored by the operator of the resource and should be published in real time.

1 VPTT(3*) between milestones 7 af@sources at) milestorge

0 The number of monitored resources at milestone 8 differs dependinghgpon
size and complexity of thendsite. he VPTT for all resources should be
sufficient for small train stations and airpotteerge and complex train stations
and especially hubirports might provide more than oW@TT, e.g.Gateto
Baggage Claim.

1 VPTT(4) between milestones 9 and ftb guided travel: This Transfer Time is added
at the end of the overall travel

o Transfertime by car/taxi might be predicted using traffic updatemf
internet, radio (news on congestion) or from traffic advisory tools,

o Transfertime by public transpoation should be updated kye public
transporation servicgrovider and made available as a web service or app,

o Transfertime for bicycle or wallcan be predicted by the traveller. Normally
an average walking time between adjacent modes of transport is published by a
public transposdtion servicerovider, e.g. the walking time from a train
station to an adjacent bus station or car rental.

3.4 Collaborative Management of Travel Updates

This chapter describes the information sharing with passengers in case of travel updates.
Travel updates include both updates triggered by management of disruptive events (e.g.
delays, flight cancellations) as well as pagge travel pdates (e.g. road traffic jam). The
related Functional Group in-&DM is Collaborative Management of Flight Updates (COFU)
and in general it refers to Monitoring / Alerting and the exchange of Flight Update Messages
(FUM) and Departure Planmganinformation (DPI). For MetaCDM this is the information
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exchange betweethe Traveller andhe Travel Service Provider for empowered travettos
Travel Agent for guided travel.

Which information should be exchanged is described in chapferSimilarly, another
important aspedor any final implementation of MetaCDN4 the technical requirements for

the data exchange, e.g. a mobile device with GPS functionality is needed to track the location
of the traveller in real timédowever, the technical and interface requirements for MetaCDM
are not within the scope of the initial concept development in this document, so are not
detailed here.

3.4.1 Quality of data
3.4.1.1 Accuracy of data

The exchanged data should be dfuitableaccuracy to rake decisions for empowered and
guided travel. While in most cases the data isveoy precisea long timebefore approaching

a milestone, the data should become more precise as the traveller nears this milestone and be
exact when the traveller reachesnmalestone providing actual time and location. If the
traveller misses a milestone there might be an agreed buffer time before a recalculation of the
travel is executed.

Some sources of delay may affect multiple stages, leading to gthateusual journeytimes
throughout the journey. For example, winter weather may cause delays both on ground
transpot and to flights, and may also affect staff availability leading to longer queutse

end eachtraveller chooses a traadf between big buffers for Mélstones resulting in a higher
certainty to reach a critical travel connection and low or no buffers resulting in a lower
certainty to reach a critical travel connection.

Each travellercan contribute to the process predicing the certainty of reaching critical

travel connection by themselves, not as a percentagerbatale ofmost likely, likely,
maybe, unlikely etc. Based on the related estimated travel time the traveller then chooses the
appropriate startime for the begiming of travel (Milestoe 3). Thetransportationservice
provider or travel agentan provide information to support this process, suchstimates

based on historical data for the time function buffer versus certainty, for example the needed
average buffer in 10 percent stefisertainty. As this is an asymptotic function a certainty of
100 percentamotbereacled Then it is up to the traveller to decideavbegree of riskhey

want to take. Some traveltmight want to take more risk in trade for a shorter overall travel
time while other travellermight be more cautious but in return need a longer overall travel
time.
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3.4.1.2 Timelinessof data

The timeliness of data exchange ey important for empowering the travellandat also
enableshe travel service provider to makegaod prognosi®f the progress of the journey,
for examplef a milestone is reachable in time. The later information is exchatigednore
limited will be the availability of alternatives and/or countermeasures.

A good example for this is information alica traffic jamon the highway to the airport that
would delay travel by car for 30 minutesthis informationis communicated to the traveller
30 minutes befortheyleave hometheyhave following possibilities to react:

1. Leave home 30 minutes earlemnd takdhe originallyforeseen route (highway),
2. Try an alternative route if possible,
3. Choose another mode of transport if possible, e.g. train.

But if the information is communicated too late, the number of options decreases ted
worst caseno aternative might be available anymore. If the traveller is already within the
traffic jam onthe highway, eithethis delay can be absorbed throygarney timebuffers, or
processefater in the journey coulte shortened to allow the travelkerboardtheir critical
travel connectionn time. If neither of these are possible, the journey would have to-be re
planned.

3.4.2 Process and/ofTransfer Time Updates

The Variable Process antfansferTime Predictions (PTT) should be under continuous
monitoring meaninghat either in real time oat shorttime-based intervals (e.g. every 5

minutes) process antansfertime predictions should be recalculated and compared to the
previous predictions. If a deviation above a defined tolerance is detected, the new prediction
should be published @process and/or transferi me update. The questi ol
threshold of tift ol er anc e 0 i sthesooperofethis dogumeatiushoulad lhe

answered after a longer field trial in which different thresholdsdl@rances are tested and
validated. All thresholds of tolerances used in this document are a best gueseudithesh

adjusted if first test results / measurements become available.

Threshold for sending estimates of reducéBTT

The threshold fosendinga Process and/or Transfer Titdpdate can be bigger if the updated
prediction indicates a shorter process or travel time than before, because this can only
positively influence the chance of the traveller to reach the critical connection.

Threshold fosending estimateof increased/PTT
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The threshold for sending a Process and/or Travel Update should be small if the updated
prediction indicates a longer process or travel time than before, because depending on the
buffer this might negatively influence thehance of the traveller to reach the critical
connection.

3.4.2.1 Process Time Update

The process times at milestones are usually predicted and monitored on behalf of the travel
service provider. Depending upon the complexity of the start site of travel, egpart, the
prediction might be a rule of thumb based on best guess or historical data or the prediction
might be based on monitoring of e.g. the queue length or on measuring the time that a
traveller needs from end of queue until being served at theroeso

3.4.2.2 Transfer Time Updates

A TransferTime Update informs the traveller about deviations oirthetualprogressrom
the last transfetime prediction. The saoe for the prediction of transféimes between
milestoneswill differ: for example, the trafiertime within a terminal is normally predicted
by the airport and not by the airline. dJome cases @ransferTime Updatemay bereceived
from a third party, e.g. heard in traffic neviterethe travellercould inform the transportation
service providevia a Travel Progress Update.

3.4.2.3 Travel Progress Lpdate

The traveller updatetheir travel progress between two milestoniethey estimate that the
foreseen travel or process time is not fitting angre. A Travel Progress Update is not
necessary if theoflowing milestone can be reached in time but should be done if the traveller
estimates thateywill miss the next milestone by more than 5 minutes.

An example would be a delayed train connectiasmere that information is not already
available via therain operator)accident on a highwayvhere that information is not already
available via traffic information providerg®yr a malfunction of the current transport vehicle.
In these cases the weller should provide the transportati@ervice provider wit an
estimated arrival time at the next milestdmesed on the best information they haVais
could be done based on best guess or on traffic information if available.

3.4.3 Travel Milestone Update

This section describes reasons and triggers for updatingl trailestones to enable
empowered and guided travel.
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3.4.3.1 Transportation Service Provider updates Milestone(s)

The transportatiorservice provider updates milestone(s) for the travel connection, e.g.
because of an expected delay. There are two triggers fortonéespdates that are handled
differently: changed/PTT and changed availability of resources.

Changed/PTT causes Travel Milestone Update

If the VPTT between two milestones changes, this affects all milestone¥Rihd before.
Milestones and/PTT after itwill remain unaffected unless a new travel connection must be
selected. This will be the case if the chany&I'T becomes longer than the sum of buffers
before it meaning that the milestone after the chaM§EOT cannot be reached amypore.

A longer VPTT should be communicated to the traveller immediately to altf@mto take
countermeasures. Even if the travel plan foresees enough buffers the tnagetlsrto be
awarethat the planned buffers have to be reduced in order to make the affected milestone i
time. If the travellerfor example uses the plannebuffer time for drinking a cup of coffee
before going through securitihey will have no problem to simply forgo the coffee to catch
up time. Butto do thisthe traveller must be aware of the problem

A shorterVPTT is usually no problem and smaller deviations might not be communicated.
But larger deviations should be communicated to comfort the passanddn allow them to
make plans if necessary about how to use the increased buffer time.

Changedavailability of resource(s) causes Travel Milestone Update

While the unavailability of some resourcke the unavailability of one out of several check
in desks,only influences the process tigngther resources such as the unavailability of the
critical transport resource (eftpe aircraft) will severely impact all milestones and might even
lead to rebooking onto another travel connection.

3.4.3.2 Traveller updates Milestone(s)

This section deals with milestones that are upbdieectly or indirectly by theraveller.
Direcly means that the traveller gives input about reaching/making or missing a milestone
while indirecty means that an actiararried out by the traveller, such as checkindriggers

an update of thetravel status.

Traveller reaches/maka milestone

The taveller should inform the transportatisarvice provider whetheyreach a milestone
within 5 minutes. This is the actual time for the affected milestone which must not be updated
anymore and gives the transportatgsrvice providem better estimate if the traveller will
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make its journey as planned.his process can be an automated one based on, e.g. GPS data
or, if the passenger is unwilling to share location data, it could be done manually (although in
this case procedures needb® in place for travellers forgetting to update their information,
providing partial data, or incorrectly stating that they have made a milestone when they have
not).

Traveller misses a milestone

If the traveller misses a milestone, this should be comeatetd at once becayskepending

on the milestonethere might be the need to recalculate the entire traveb(teng). If the
traveller for example misses a train to an airport there is either the possibility to wait for the
next train if enough buffeexists to absorb the delay or alternatives have to be chosen like
taking a taxitheirown car etc.

If the transportatioservice provider expects a delay which impacts further connections of the
travel this shoulde communicated at once to enable theefiar to take an alternative. The
later the delay is known the fewer alternatives the traveller will have to get the desired
connection in time.

Travellers might hesitate to send a travel update in the case of a missed milestone if they see a
small chanceof still catching the critial travel connection. The transportatiservice
providers should offer incentives for encouraging travel updates in these cases as they might
profit from it in some cases, e.g. if the critical travel connection is overbookedther
travellers could be rbooked o this connection.

3.5 Performance Basedlravel Management

A passengecentric approach takes into account loyalty, lifetime value and passenger
influence,in addition tod i r e c t cost s. A pas saynimgpact lorand j our r
loyalty and future booking behavio Passenger booking behawias more influenced by

how airlines handle irregular operations thanthgir on-time performanceThey may also
influence other passenger snels.0hus perioonangssedn r o u g h
travel management is important for travedl@nd transportationservice provides / travel

agens alike.

Metrics for assessing passenger satisfaction were discussed in the first MetaCDM report. The
European Norm EN 13816:20@Z [4] defines eight quality criteria connected to passenger
satisfaction: availability, accessibility, information, time, customer support, comfort, safety
and environmental impact. These general areas are echoed by theetdhef quality criteria
examined by the project, although some went into greater specificity in individual areas. The
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overall prce for travel is a further performance criterifor MetaCDM because many
customers are willing to sacrifice quality in netdor cheaper travel.

Ideally, MetaCDM should improve satisfactionth respect to all these criteria. When only
some of these criteria can be improved, the improvement should still offset decreased
performance according to the remaining criteria, suct tverall satisfaction is still
improved For example, under disrupted conditions, some passengers may want to trade off
comfort for decreased overall delgg.g. by taking an overnight coach service to their
destination)whilst others may prefer a longbut more comfortable journeyhe areas are
discussed individually below, along with the principal impact that MetaCDM is envisaged to
have. As environmental impact is discussed in sedti§nt is omitted from the list here

1 Availability refers to the extent of the service offered in termgeigraphy, time,
frequency and transport mode. Under normal conditivtetaCDM should not alter
service availability, but under crisis situatiprérlines will be able to improve the
effective frequency and geographic range of their services compared to the current
system, leading to a net positive in this area.

1 Accessibility can have multiple dimensions, as elaborated in the other passenger
satisfaction criteria investigated in thiest MetaCDM report. Theseriteria include
ticket accessibility, transport mode accessibility to passengers with reduced mobility,
staff accessibility, connections within and between transport modes, and an accessible
complaint handling mechanism. MetaCDMims specifically to improve
communication between passengers and transport providers and to streamline the
rebooking process when flights are cancelled, MetaCDM will have positive
impacts on many of these areas. Faetace staff accessibility may blewered,
however, as passengers in crisis conditions maybrotible topass through the
airport. Similarly, accessibility for passengers with reduced mobility and other special
needs under crisis conditionsust be carefully monitoredPassengers must\vethe
option to specify their requirements and receive tailored alternative itineraries so that
they can be sure they will be able to physically navigate all portions of the alternative
journey.

1 Information: MetaCDM specifically aims at improving the pisn of information
to passengers. In a MetaCDM environment we would expect passengers to have
earlier and more reliable information aboilight delays and cancellationproblems
getting tdinto the airportavailable optias if their flight is cancedid andtheir rights
in cases of disruption. Therefore MetaCDM shosiighificantly improve passenger
satisfaction on informaticrelated criteria.

1 Time: As with the information criterion, MetaCDM is directly aimed at reducing
journey duration both under an-disrupted conditions (via better information about
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journey and process times-ewute) and in crisis situations (by offering the use of
alternative modes if it redusehe time ofarrival at the final destination). MetaCDM
should also reduce the amouwittime passengers spend planning their journeys by
improving information accessibility. Therefore MetaCDM should lead to
improvements in timeelated criteria for passenger satisfaction.

1 Customer Support: Two support levels are envisaged under MetaCBdvHiscussed
in Section2.1. Empowered Travellers receive more and clearer information about
their journey but make their own decisions about how to use that information. This
option is intended for travellers whprefer a lower and/or less intrusive level of
support. Guided Travellers would receive extra support, for example with the
selection and booking of alternative itineraries using ground transport, with the help
of a travel agent. However, it both casess envisaged that communication will
primarily be performedvia electronic meang-or passengers who prefer fateface
supportMetaCDM could be less preferalitean curent disruption handling methods.
Thus it is possible that these passenggrsre MéaCDM communications in the case
of cancelled flights and travel to the airport in the hope of gettingtéataece support.

To avoid these behaviours, it is essential that all MetaCDM participants exercise good
faith for passengers to build logrm trus in the system.

1 Comfort under nondisrupted and/or delayed conditionsietaCDM estimates of
journey and arrival times should lead to passengers being able to spend more time at
their desired place (e.g. abmg and decrease uncertainty, which should ease
satisfaction on comfontelated criteria. Taking all or part of the journey via alternative
modes in the case of flight cancellation may decrease passenger satisfaction
(potentially significantly) if it is nofvoluntary, for example if passengers exquired
to take a léhour coach journeyHowever, many passengers prefer to trade off
comfort for an earlier arrival, so loweomfort options should still be offered to
passengers if these fit with their stated prefererideslly passengers should alga
be given the option of disruption handling as it is done currently, e.g. a night in a hotel
andaccommodation on the next flight to their destination with seats available

1 Safety, andpassenger perception of safetiiould not change much under MetaCDM
in nontdisrupted or delayed conditions. Under crisis situations there are some options
which could make passengers feel less safe: for example, taking an overnight bus or
train journey, or ground travel through a country they do not speak the language of.
As with the comfort criterionsome passengers will prefer to trade off reduced delay
for a travel environment in which they feel less saéess@nger preferences need to be
taken into account and the option of a hotel stay and flight once the disruption h
passed should always be given. MetaCDM should however reduce passenger
congestion and long/overnight passenger waits in airports, leadingirn to
improvements in safety and comfort criteria.
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1 The overall travel fare will act in many cases as a limian for the types of
connection that can be chosés. is discussed in Sectiah the hard cost of providing
food and hotel rooms fgpassengers on a cancelled fliglain be relatively low, as
many passengersurrently do not take advantage of their full rights. Acceptable
solutions for the passenger and the airl:.
model , the passengero6és rights wunder EC r
frequent flier staus, the anticipated length of delay, and the preferences and status of
other passengers on the cancelled flight, amongst others.

In order to provide the most fitting service to passengers, particularly in cases of disruption,
ticket purchase would be @ampanied by a selection of performance parameters by the
passenger indicating themeeds andreferencesThis could include the above areas, and
others that are specific to MetaCDMor example, passengers might indicate that they would
prefer an earliejourney start over a risk of missing their flight, that they would prefer to be
re-accommodated onto the fastest method of getting to their destination regardless of comfort
levels, or thathey neecda greater level of accessibility (emobility assisancg. To set the
desired performance parameateasimple interface should be offered to the trearelideally

the performance of thavailable services ialready rated according European standas¢5].

In this casdhe traveler settingthe performance parametetows thetransportatiorservice
provider or travel agency to select the most fitting service.

3.6 MetaCDM in adverseconditions

We define a crisis event as an episode of major disruption that results in marilatanseat

one or more airportsThe circumstances leading up to these events were discussed more fully
in the MetaCDMWork Package 100eport, but could include, for example, major snow
events, volcanic ash, aircraft accidents, strikes, technical filfires or terrorismin this
section we focus on the specific issf@sMetaCDMin crisis situations wherarge numbers

of passengers face aancellation of their connection. Often their chosen mode of
transportation is simply not usable anymore, aigtransport due tan ash cloud or train
transport due to frozen overhead linegxtremewinter weather

Such situatios differ fromdisruptive evergwhich leadprimarily to delays A crisis situation
interruptsall MetaCDM successivanilestones forempowered or guided passengers.iiThe
connectiomo longer exists and as a consequdranesfer times between milestones cannot be
updated.

The first septo addressuch acrisis situation igo identify potential solutions to be provided
to each passengd his requires a Collaborative ManagemehtravelUpdates.



Meta N A
C D M COOPERATION

Multimodal, Efficient Transportation in Airports

and Collaborative Decision Making Deliverable 3.2

WP3 Final Report
November 2014, V2.0

Oncethesolutionis chosen, thdletaCDM FunctionalGrous are activated with:

1 New Passenger Travel Milestones,

1 New information sharing and

1 New Transfer Tine predictions.

3.6.1 Identification of a sdution for passengers

In case of flight cancellatiorsolutions to be proposed to the passengers can be grouped in
four main categories:

1 Air ticket reimbursementithout offering an alternative solution: this solution will be

T

favouredmorein case ofinoutward flight for the passenger,

Transfer to an alternative transport mottas solution relating taground transport
modes(e.g rail or coach servicesjill be favouredmorein case of cancellation of
shorthaul flights (flight duration less than 3 houyrs

Transfer to another flight from the same airport platfoimthis solution the transfer
can be to the initial destination airport or to another airport in the same.region

Transfer to another flight from another airport platforim this solution a gund
transport mode (often a bus transport mode) is necessary to reach the other platform.
Moreover, the flight operated from the other airport can be to the initial destination
airport (as booked by the passenger) or to another ainpibie destinatiomegion.

In other words, theangeof possible solutionstrongly depension two main criteria:

1. The characteristic of the cancelled flight for the passenger: outward flight, inward

flight or connecting flightand

2. The length of the cancelled flight: shdwul flight (less than 3 hours) vs. medium or

long-haul flight (more than 3 hours)

Table5 summarises the possible solutions according to these two criteria.
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Options
according to
cancelled flight
characteristics

Outward flight Inward flight Connecting flight

Reimbursement
1 Transfer to another mode
1 Transfer to another mode
Short-haul flight 1 Other flight from same airport
q Other flight from same airport
1 Other flight from anotheairport
q Other flight from another airport

WEGIIVRVICTale B 1 Reimbursement

haul flights q Other flight from same airport

q Other flight from same airport
1 Other flight from another airport
q Other flight from another airport

Table 5: Potential solutions for the air traveller according to the cancelled flight features

Once the first identification of possible solutions from the flight characteristics is completed,
the second step consistrefining themaccording to the state of alternative transport modes:

o they face the saendisruptive events (as often happens in case of bad weather
conditions such as heavy snowfalls),

o they do not face any disruptive event and continue operating closentd.no
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No disruptive event for the alternative transport modes Same disruptive eventfor alternative transport modes

Options Options
according to . Inward Connecting according to
cancelled flight Outward flight flight flight cancelled flight
characteristics characteristics

Outward flight Inward flight Connectingflight

1 Reimbursement 1 Transfer to other mode 1 Reimbursement $TFransferto-othermeode

1 Transfer to other mode § Other flight from same 1—Fransterto-othermede 1 Other flight from same airport

airport _
e ERifle[si8 1 Other flight from same Sho_rt haul 1 Other flightfrom same ¢ Otherflightfrom-otherairport
airport q Other flight from other flight airport
airport

1 Other flight from other 1 Other-flightfrom-other
airport airport
1 Reimbursement q Other flight fom same 1 Reimbursement 1 Other flight from same airport

airport
e 1 cher flight from same . [ e | cher flight from same §-Otherflightfrom-other-airport
. airport q Other flight from other . airport
haul flights ; haul flights
airport
1 Other flight from other 4-Otherflightfrom-other
airport airpoert

Table 6: Refinement of possible solutions for the passenger in case of same disruptive event affecting the other transport modes
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Table6 illustrates the refinement in the list of solutions for the passengers resulting from the
nonavailability of the alternative transport modes solution when they also face the same
disruptive event. In that situation, only air ticket reimbursement and transfer to another flight
from the same airport platform are worth considering since the tiwey options require the
availability of other transport modes.

Then a third step of refinement is necessary to talceconsideration the airport(s) affected
by the disrupted event:

o only the departurairport is affected,
o only the arrival airport is affded,
o both departurend arrival airports are affected.

Table7, Table8 andTable9 illustrate the possible solutismo be propsed to the passengers
according to the airport(s) affected by the disruptive event.
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No disruptive event for the alternative transport modes Same disruptive event for alternative transport modes

Options Options
according to : Inward Connecting according to
cancelled flight Outward flight flight flight cancelled flight
characteristics characteristics

Connecting

Outward flight Inward flight flight

1 Reimbursement 1 Transfer to other mode 1 Reimbursement - Transferto-othermode

Only 1 Transfer to other mode ¢ Other flight from same
departing _ airport to the initial
T Other flight from same  destination airport
Short-haul flight airport to the initial
destination airport 1 Other flight from other
the airport to the initial

Fransferto-othermeode 1 Other flight from same airport t
the initial destination airport
1 Other flight from same

airport to the initial $-Otherflightfrom-otherairport

destination airport

airport
affected by

Short-haul
flight

disruptive 1 Other flight from other  destination airport 4 Other flight from other
event airport to the initial airport
destination airport
1 Reimbursement 1 Other flight from same 1 Reimbursement 1 Other flight fom same airport tc

airpot to the initial
1 Other flight from same  destination airport
airport to the initial
destination airport 1 Other flight from other
airport to the initial
1 Other ﬂlght from other destination airport
airport to the initial
destination airport

the initial destination airport
1 Other flight from same

airport to the initial §-Otherflightfrom-otherairport

destination airport

Medium/long-
haul flights

Medium/long-
haul flights

£-Otherflight-from-—other
airport

Table 7: Possible solutions for passengers when only the departing airport is affected by the disruptive event
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No disruptive event for the alternative transport modes Same disruptive event for alternative transport modes

Options Options
according to . Inward Connecting according to
cancelled flight Outward flight flight flight cancelled flight
characteristics characteristics

Connecting

Outward flight Inward flight flight

1 Reimbursement - Transferto-othermode

1 Transfer to ther mode

1 Reimbursement

Fransferto-othermeode 1 Other flight from same airport t
a different airport than the initia

Only 9 Transfer to other mode 1 Other flight from same
arrival airport to a different airpor
. 9 Other flight from same than the initial one 1 Other flight from same  gne
airport Short-haul airport to a different Short-haul airport to a different

affecrt]ed by flight airport than the initial one §-Other—flight —from—other flight airport than the initial §-Otherflightfrom-other-airport
the j

airport one
disruptive 4-Otherflight from—other
event airport §Otherfight from-other
airpor
1 Reimbursement 1 Other flight from same 1 Reimbursement 1 Other flight from same airport t

a different airport than the initia
1 Other flight from same  gne
airport to a different

airport than theinitial §-Otherflightfrom-otherairport

one

$-Otherflightfrom—other
airport

airport to a different airpor
1 Other flight from same than the initial one
airport to a different

airport than te initial one  §-Other—flight {rom—other
airport
1-Other—flight from—other
airport

Medium/long-
haul flights

Medium/long-
haul flights

Table 8: Possible solutions for passengers when only the arrival airport is &€ted by the disruptive event
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No disruptive event for the alternative transport modes Same disruptive event for alternative transport modes

Options Options
according to : Connecting according to
cancelled flight O i flight | cancelled flight
characteristics characteristics

Connecting

Outward flight flight

- Transferto-thermode

1 Transferto-othermede 1 Other flight from same airpor
Both airport to the initial to the initial destination airpor
1 Other flight from same destination airport or ¢ 1 Other flight from same or a different one

Short-haul airport to the iitial different one Short-haul airport to the initial

destination airport or ¢ flight destination airport or ¢ $-Otherflightfrom-otherairport

1 Reimbursement 1 Transfer to other mode 1 Reimbursement

9 Transfer to other mode 1 Other flight from same

departing
and arrival

airports flight different one q Other flight fran other different one
affected by airport to the initial
the 1 Other flight from other  destination airport or ¢ -Otherflightfrom-other
disruptive airport to the initial different one airpor
event destination airport or
different one
1 Reimbursement 1 Other flight from same 1 Reimbursement 1 Other flight from same airpor

to to the initial destinatior
1 Other flight from same  airport or a different one
airport to the initial

Medlumllong- destination airport or ¢ q-@ther—fhgh#rom@ther—awpen

haul flights different one

airport to the initial
1 Other flight from same destination airport or
airport to the initial  different one
destination airport or ¢
different one 1 Other flight from other
airport to the initial
1 Other flight from other  destination airport or ¢
airport to the initial  different one
destination airport or ¢
different one

Medium/long-
haul flights

$-Otherflightfrom—other
airport

Table 9: Possible solutions for passengers when both departing and arrival airports are affected by the disruptive event
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3.6.2 Information flows in case of flight cancellation

If the most relevant solutions that cam froposed to the passengers can be identified by the
process of identification of possible solutions presented in segitof) their validation and
implementation require communication flows between diffeseakeholders.

Although the exact details will differ between guided and empowered travelie@sy e
passengeshouldexpect to receive the following information in a timely manner:

1. Alerts of flight cancellation as soon as it happens with information erfatt that
theywill be informed soon (with a precise timeline) on the different opttbagwill
have. This alert may happen when the passenger is still at home, when they are
travelling to the airport, or after they have arrived.

2. Possible reaccommodabn options:
1 Travel cancellation and reimbursement of the travel ticket

1 Transfer to another flightfrom the same airport platformwith the

corresponding schedules and application of passenger aghexjuiredmeal,
hotel)

1 Transfer to another flight frormnother airport platform with the corresponding

schedulesdetails of airport transfer and application of passenger rights
required(meal, hotel)

1 Alternative transport mode solution to reach the destination without extra

charge and with schedule desai{departure and arrival times, successive
transport modes, etc.)

3. Once the passenger has chosen a specific option, information should be communicated
on the process to follow:

1 to gettheir ticket reimbursement and colletteir luggage (if luggage has
already been dropped off)

1 to find a meal and/or hotel booking and/or to go to the appropriate terminal
area,

i to obtain alternative transport mode tickets/antbe at least partly refunded
from the original air ticket flight, to pickip luggage(if required)andto reach
the ground transport area (train station, bus station, etc.). Maps and/or
schedules regarding other modes should be provided on screenader
available on mobile devices.
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Four successive flows can be identified as illustratedrigure 3. Blue boes represent
stakeholders while green boxes represent the transferred information

1 Flow A, Flight cancellation informatiarthis information flow is the first information
provided by the airline to the passenger to dlean abouttheir flight cancellation
and about the fact that solutions via# proposed tadhemshortly,

1 Flow B, Options list building this information flow is between the airline, the airport
and the ground transport operators so as to identify the pospiias to bgroposed
to the passenger,

1 Flow C, Final option choicethis information flow is between the airline and the
passengerinforming the passengeabout the option(s) that the airline can propise
them and gettinthe passengérfinal decison betweerthese options,

1 Flow D, Practical details this information flow is between the airline and the
passenger and aims at providing to the passenger the practical detaiis cifidken
option,

1 Flow E, Practical details on dodo-door ground transpt (for guided traveller only)
This information flow is provided by the travel agency to the guided traveller and
consists in praiding more detailed guidancen the urban ground transport
connections to reach the final traveller destination. For instanites initial doorto-
doorjourneybooked by the travel agency included an urban train connection from the
arrival airport to the tneellerd $inal destination (homehotel, etc.), and if after a
cancellation the traveller has been rebooked by theeaidn another flight, the travel
agency will provide to the traveller new train schedules from the arrival aigothneir
final destination
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Flow A

Hw cancellation Information
information on flight Pax
cancellation

First
Flow B identification of Airport, Ground
Options list Airline the potential transport
Wﬂl options for the operators

passenger

Final list of
options for
the
passenger

Flow C
Final Option choice

Airline Passenger

Airline and/or

Practical details

FlowD

Airport and/or o
d transport relative to the
Practical Details LI LTI chosen option
operator
FIOW E {for Practical details for
H the door to door
gmd_ed pax C.)I'I|v) Travel Agency journey associated
Practical Details on to the chosen
D2D ground option
transport

Confirmation /
Invalidation of
options

Airline

Final choice
between
options

Airline

Passenger

Passenger

Figure 3: Successive flows of information in case of fligrcancellation

Thepractical details of Flow Miffer according to the chosen option as showRigure4.
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Process to get

FI D 1 ticket
ow - Airline reimbursment Passenger
and collect
OMM luggages
Repayment
Flow D-z Process to
find a meal
Optlon other ﬂw Airline and/or hotel Passenger
at the same booking &
flight details
Flow D-3
her fl Process to
Option other Id'lt Airline, Ground [::?[;2 E::I:;Stpi[')t
at another platfurm transport collect Iugga’g oc Passenger
or operator & transfer
omim mm details
transport mode

Figure 4: Possibilities for How D

3.6.3 MetaCDM Crisis milestones for passenger

In case of flight cancellation, the successionM#taCDM milestones presented B2 is
stopped somewhere between milestone 1 and mile&xoAs in theMetaCDM concept an
alternative has to be provided to the passenger, specific crisis milestones arise.

MetaCDM crisis milestones in case of flight cancellatiare milestones A, BC, D and E
(where Eonly applies toguided travelles):

A. Information on flight cand&tion provided by the air transport operator

B. Information on the list of options for alternative solutions provided by the air transport
operator

C. Choice between options to be given by the passenger to the air transport operator

D. Information on practical dails relative to the chosen optigrovided by the air
transport operator
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E. Information on practical detaifsr doorto-door ground transport (for guided traveller
only).

Once these milestones are compldtee following milestoneis milestone 2 from the
MetaCDM milestone set under nominal conditionsiless the passenger has chosen the
option not to travel, in which case the milestone process .skigare 5 illustrates the
milestone chain inthe situation of flght cancellation when this cancellation arises
somewhere between milestoB@nd mileston&. The nominalMetaCDM milestones stop as
soon as the flight is cancelled since this flight Inoager exists. In suchan exceptional
situation, new milestonemdajped tothe crisis situationareadivated until the final proion

of details on the alternative solution to the passenger (Milestone Ehéoempowered
traveller or Milestone E fothe guided traveller). Then a neyourney is begunand the
nominal milesones of this neyourneyare activated.

M1:
Activation of

> travel
connection ™~

ME (for guided
pax only):
Practical details

on the D2D
journey

MD:
Information .
. Flight
on practical cancellation
details of the
option
Legend:
Nominal Milestone
in L-CDM
MC: Choice MA: Flight Flight cancellation
between Information cancellation [NV
s on
options . .
cancellation Crisis Milestone

inL-CDM

S~ MB: =
Information
on options

Crisis Milestone in
ME L-CDM only for
guided travellers

Figure 5: lllustration of MetaCDM milestones chain in a situation of flight cancellation

3.6.4 Variable Process and Transfer Time Predictios

In case of flight cancellation, the {Jplanning of the travel connection should factor in
flexible route durations according to dynamic travel changes and calculation of queuing at
milestones and planned/monitored resources.
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For an Empowered passengtre reactiontimes RT) between milestonethat should be
calculatedn thesituation of flight cancellation are:

T

RT between Flight cancellation and Milestone Phe ime between the decision of
flight cancellation and the prasion of the correspondingnformation to the
passenger,

RT between Milestone A and Milestone Bhe ime between the information of the
flight cancellation and the prasibnof options to the passenger,

RT between Milestone B and Milestone C: Time betw#enprovsion of options to
the passenger and the choice between options made by the passenger,

RT between Milestone C and Milestone D: Time between the option choice of the
passenger and the preinof practical details relative to this choice,

RT between Milestone D and Milesterd: Time between the prosion of practical
details relative to the chosen option dhne activation of the new travel connection

Then, nominal transfer times between the following milestoiave to be calculated as
explained in sectioB.3.

Figure 6 illustrates theMetaCDM Reaction Times (RT) for an empowered travellerain
situation of flight cancellatiomppearing somewhere between milestone 3 and milestone 9.
Oncecrisis milestones are activated, the times between milestones dwagew Variable
Transfer Timeqas in nominaMetaCDM) but become Reaction Times. They correspond to
the time of reactionf the different stakeholdebetweerthe crisismilestones.
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M1: Activation of
travel connection

MD: Information
on practical
details of the
option

RT MC‘M b

Legend:

Nominal Milestone
in L-CDM

MC: Choice
between options

Flight cancellation

Flight Flight cancellation
cancellation event

Crisis Milestone
in L-CDM

Reaction time
RT MX-MY between

MA: Information milestones X and Y

MB: Information
on options RT MA-MB on cancellation

Variable transfer
VTTMX-MY time between
milestones X and Y

Figure 6: MetaCDM Reaction times ina situation of flight cancellation for empowered travellers

For guidedtravelles, the ReactionTimes (RT) between milestones tistould be calculated
in the situationof flight cancellation are the sanas thos€or empoweredrassengers. The
only differenceis the addition of a reaction time between Milestone E Miidstonel. An
illustration of MetaCDM Reaction times ia situation of flight cancellation foguided
travellersis given byFigure?.
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M1:
Activation of
travel
connection

ME (for guided
pax only):
Practical details
on the D2D
journey

MD: Information

on practical Flight cancellation
details of the (FC)

—

egend:

Nominal Milestone
in L-CDM

Flight Flight cancellation
cancellation event

Crisis Milestone
in L-CDM
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MC: Choice MAS .
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Figure 7: MetaCDM Reaction times in situation of flight cancellation for guided travellers



Meta N A
C D M CODPERATION

Multimodal, Efficient Transportation in Airports

and Collaborative Decision Making Deliverable 6
WP3 Final Report
June 2014, V1.0

4 Benefits, Rausibility and Scope for wing Alternative
Modes

In order for the MetaCDM concept to be adopted, it needs to provide demonstrable benefits.
As discussed at the second MetaCDM workshop, ideally this needs to beaenvaituation

for all stakeholders involved, including airlinestparts and ground transportati@ervice
providers.Above all, there need to be clear and demonstrable benefits for the passenger or
adoption will not occur.

In this section, we discuss thkely impacts of the MetaCDM concept. Sectibri considers

the impacts by major stakeholder; Sectib@ focuses on passenger impacts and passenger
centric metrics; Sectiod.3 considers the feasibility and costs of MetaCDM; Sectoh
considers the capacity and ability of other transport modes to take stranded air passengers in
crisis situations; and Sectidn5 considers environmental impacts.

4.1 Benefits by major stakeholder

As discussed aboyédeally MetaCDM needs to provide benefits for all major stakeholders.
There are severah-CDM elements whichcan be used as a template the expected
MetaCDM benefits. Analagously to the ACDM benefits covered in the ACDM
Implementation Mnual[2], MetaCDM benefitshould include:

1 Redudng congestionn airportterminals both under normal conditions (as passengers
spend less unnecessary time in the terminal) and in crisis sityations

1 Improving passengesatigactionby reducing dootto-door travel time, reducing
uncertainty, anémprovinginformation provision

91 Helping airlines to better maintain schedules by reducing the uncertainty associated
with late passenger arrival at the gated

1 Allowing stakeholders to optimizesource allocation (for example, improving
prediction of how many immigration desks will need to be open at a given time in a
given airport)

More specifically, the benefits and costs associated with MetaCDM will vary by stakeholder.
Table10 gives the expected benefits and costs of the MetaCDM concept by major stakeholder

group.
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Stakeholder

Expected Benefits

Expected Costs/Disbenefits

Passengers

Shorter journey times under disrupt
conditions; improved experience
delay €.g. at home rather than
gueues); reduction in uncertainty

Reduced accessibility to travelle
without smartphones; passengers 1
have to transport own baggage; d
provision may cause privacy concerng

Airlines

Reduction in passeng
accommodation @ts, complaints an
uncertainty over passenger location
disrupted conditions

Cost of funding travel via alternatiy
mode; staff and infrastructure costs
information provision

Airports

Reduction in terminal crowding und
disruption; reduction in ncertainty
over passenger location

Staff and infrastructure costs f
information provision; Passengers m
spend less long in shopping areas

Ground Handlers

Minimal impact (with the exception d
terminatbased services, e.g. grou
handlers providing cater service will
benefit from smaller numbers
passengers arriving at the disrup
airport)

Minimal impact

ANSPs/Network
Managers

Minimal impact

Minimal impact

Federal Police

Decreased uncertainty about passer
location (so can e.g. plan staffif

Potential infrastructure/informatio

handling costs

levels to reduce queues
immigration)
Local Authorities | Reduction in congestion associa{ Infrastructure costs for informatig

with disrupted airports

provision (e.g. if motorway dot matri
signs are sed)

Ground
Transportation
ServiceProviders

Greater knowledge about where 4
when extra demand from stranded
passengers will arise, allowing bet
capacity/schedule planning; incread
passenger revenue

Potential for overcrowding an
complaints fron existing passenger
issues of duty of care/legal liability f¢
air passenger transportation

Information
Service

New business opportunity (servi
providers); more, better and fas

Startup/infrastructure costs
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Providers/Media | information (media)

Trawvel Agents New business opportunity; opens | Startup/infrastructure costs

potential new market (services
independent travellers)

Table 10: Expeded benefits and costs per stakeholder

4.2 Passenger focus and impact on passengegntric metrics

Although benefits to other stakeholders are necessary to gain acceptance, the main aim of
MetaCDM is to improve the passenger experience. This in turn can provide additional
benefits for other stakeholdefor example:

l

Passengers who have r@agt airport experience are more relaxed, spend more and
want to come back

Airports increasingly compete with each other and also with alternative transpor
modes for passengeis better passenger experience improves customer loyalty

A goodpassenger gerience makes a good impressi@mthances the reputation of

the city/state/countrygiven thatle airport is the fitsand last thing a visitor sees
Therefore from a tourism, bussgand economic point of vietvwcanmakesense to
invest in the airpdrexperience

A goodpassenger experience makes it very difficult for governments/regulators to
argue that the airport is doing a bad joitve airport is clearly serving themmunity.
Focusing on the customer bindsorganisation together. It gives ataff a clear goal

and a clear understanding of the aims of the aiiipfmt examplewhat types of
behaviour are acceptable and to be encouraged.

Staff who are committed to providing a great passenger experience tend to help their
colleagues more makirtge airport nore efficient and effective.

Staff, passengers and the local community who are proud of their airport look after it
better, want to be associated with it and are less likely todittaccept a shabby
ambience.

A goodpassenger experiencegps media onside and helps marketing/publicity for

the airport. Passengers often prejudge an airport based on its media profile. Given that
media tend to publish negative issues more than positive ones, this can biem pro

As discussed if6], current performance metrics concentrate on airlne airporspecific
guantities, often at the expense of neglecting the passenger expdfmneeample, small
aircraft delag could result in much greater detm-door delays to msengers if they miss
connecting flights as a result. Cancellations can result in large and highly variable levels of
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passenger delay, as analysed further in Sedt@rSimilarly, airport and airlinespecific

metrics can omit k&s easily quantifiable aspects of the passenger journey, such as comfort or

perceived safety.

As covered in Sectio3.5, the European Norm EN 13816:20@ [4] defines eight quality

criteria connectedo passenger satisfaction: availability, accessibility, information, time,

customer support, comfort, fety and environmental impacithese criteria are broadly
representative of those in other metric sets surveyed by Meta@iidh look specifically at
passenger experiencgd summary of the expected MetaCDM impacts forneatthese areas
is given below.

1 Availability refers to the extent of the service offered in termgeaigraphy, time,

frequency and transport modéhis should be unchanged under norsialations but

may be improved under crisis situations.

Accessibility can have multiple dimensions. MetaCDM aitnsmprove

communication between passengers and traregpmrtservicgroviders and should
increase the accessibility to passengénssingalternative modes when faced with
disruption by removing information barriers. HoweveGdto-face staff accessibility

may be lowered

Information: MetaCDM specifically aims at improving the provision of information

to passengeraind should improve safaction in this area significantly.

Time: Similarly, reducing dooto-door journey time is a key aim of MetaCDM, both
under normal conditions (via better information about when passengers should leave
home) and under disrupted conditions.

Customer Support In MetaCDM it is envisaged that passengers will choose the
support level (guided or empowered) that they are most comfortable with. However,
faceto-facesupport nay be reduced as in both cases it is envisaged that support will
be provided electronicallfe.g.via smartphone apps). Some customers may therefore
be less satisfied in this area.

Comfort: MetaCDM should allow passengers on delayed flights to spend more time
at home rather than at the airport, increasing comfort levels. Under disrupted
conditions passengers may be given the option to trade off comfort for arrival delay
(e.g. by taking a less comfortable mode of transport to get to their journey sooner)
depending on their personal preferences. In these conditions comfort may warsen bu
overall séisfaction should increase.

Safetyshouldgenerally not be much changed by MetaCDM. As with comfort, some
passengers may choose under disrupted conditions to trade off reduced journey time





















































































































