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Scope and delivery

WHAT WAS REQUIRED

Aclvily 2.2 «Single Tickel Systeme —
Application Form w.0 of 11 March 2026

Deliverable D.2.2.1, assigned o the
Municipality of Pescara, project pariner PP2

The delverable stales that the system wil
not be buill within e project life cyde: the
object is the feasibilily of the intagrated
tcketing componant

Three framing choices, stated as choices

THE PERIMETER WHAT WAS PRODUCED

Seven plol lecrfories, two counlries:
Pescara, Cacele, Comunila Riviera Friulana,
Splil, Zadar, Porec, Labin

512,292 inhabitanis in total

The sea crossing between the two shoree is
outside the perimeder: the object is access

A feasibiily study and the calculation
models hal sccomparny

A demand model, & financial model, & cost-
benafit model, a scanario and rigk model

The models are delivered working, with their
inputs in the open

1o the hubs and the urban and interurban
travel connecled lo them

A measurement perimeter

The Pescara node for e cost-benei analysis: costs and
berefils share the same territorial scope and the same

demand base. The seven lerrilodes are lraaled separalely,

25 8 projection

A measured demand base An explicit criterion of worth

Ecanomic nel presen! vaiue over bwenly years ot a 3%
sodal discoun! rate, expressed as & hreshold.

5,700,000 trips & year in the Municpality of Pescara, fom
the municipd quesiormare of the ISTAT eErwirormental
data in cliess survey. ILis the count of irips the municipality
reports in the questionnaire, nol & modal share darived fram
A model.
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How the problem has been solved elsewhere

Eight integrated systems: scale, fare structure, validation technology. governanca.

THE SYSTEM - THE SCALE

FARE STRUCTUNE

VALIDATION TECHNOLOGY

GOVERNANCE

UnicoCampania - since 2003

551 muncpaites, 13 cpersions calctrram| of

dimrcs bunds, Irme-based Doty und pusins
Inbegraled acrces bux maleo. fancubers wad el

contacthens smart card (TIC)] kot paas holdurs

dadiculed consorium fandbng reveree alocalian
b Reguan, Pn Cry

ety i m - oo-mlu_;

BIP Plemonte urban, islercrten end regons pasees on & singe accounl-based: b cnd o the medum, regionsl servoe cenlte for reverue desrnng

regoned medun; mepraled zosal prodocts ardfsmnis venled i 1te clood al velidetion

AltoAdige [ SOdtircd Pass per-ticmalre fere that wih ure; check-in on curd or spg, Iha 3yl B e e, 1-. 5. ang F-say NMoblcard far
prosnosl manhly spending caps; €250 ear Al oplan e best wesiutie lare visdors

Oyster - London, sinoe 2003

metyopollan us

stared vaoe wiih o dely fers cap. Trueslowd on
the same card

condeciieax amart curd. sitoue 2014 also benk
card o smarphane, cpen-kop ENV

TIL sivgle coordiraing sulhoriy scruss ol modes

Navigo - be-de-France, since 2001

Urzan regias

cancenitic zamnes, naw & snghe face on masthly

Colypro RFIDINFC stendand; since 2019
on 4 e

bu-de-France Notiths; Tre card ales wcts as wn 1D for

pexsex. Déccuverss and Exsy lor

SwissPass - since 2015

L

not s DCket & cunener arto whch astone and
regons commeuntly paises dre oaded

MFID chip an & parsanal prols-betnsg
mediurs, read ul inspecton

Allance Swoal xxs: shared dach wrd, regona lare
comnmurnehus degl davine)

HVV Hamburg - since 1365
cwxtvnent of ~36 m inhatelasls

farw across o af cparsicns; bus
harbour feeties, U-Bahs, S-Babe, A-Batn ang
region el

hren berx. pobiic auboetias, BV Smsk s

Czech IDS - PID Prague, IDS JMK Brno

oy and surnoursisg region

Zomal scharze; one Schul vald on evey Serece
repardiens of operetor

® pusic tady plard Snetibies and (ares [ROPID
Prague|, apeneens run the service

FOUR RECURRING ELEMENTS

Spatial fare unification — zones or distance bands, not point-to-point fares Interoperable technologles — smart cards or digital accounts across the whole served
area

Stable institutional coordination — a consortium or a dedicated agency

~n

Facilitation policies — spending caps, infegrated camets, interchange discounts
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How the border has been crossed: three cases

Integrated travel tickets that cross a state border, and the conditions under which they exist.

Euregio Ticket Maas—-Rhein Euregio Family Pass E-TRASPORTI

GERMANY - NETHERLANDS - BELGIUW TYROL - SOUTH TYROL - TRENTINO INTERREG ALCOTRA - ITALY-FRANCE

. Day pass valid across the whole barder area . Land Tiro! and the aulcnomous Provinces of . Shared e-lickeling system between
batween the three courlries Bolzano and Trenta: three regions, two neighbouring regions

J Unlimited travel on regional bus and rad in all Siajod . Interoperable lechnologies and opan
three nations . Concessions on local public fransport slandards

U Stable nstituonal agreement betwean the sarvioss . Pregressive ralkoul, from locsl 1o cross-
cross-horder {ransport authorilies *  Anetwork of ancilary benefils: museums, border

atiractions, tourist faciities
faf daaly fave of about €19, wilh group end family mobiily ded lo the terrifory’s fouvismn policias coaperalion befwean public authories and oparslors
options fo overcome regulatony differances

THE THREE CONDITIONS THESE CASES HAVE IN COMMON

Institutional agreements Open technology standards Gradual implementation
thet aszign rales and responsbilies among the autharilies to avercome regulatory and operationsdl differences betwesn pilot corrdors before extension 1o the whole areas
invalved systems

_/c)/—
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THE

DIFFERENCE

Between the two shores there is the sea

HE MENTED CROSS-BORDER SE OUR CASE
COUNTRY A COUNTRY B IT SHORE HR SHORE
land contigurty l

- i : s0a

he border is crossed by bus or by train: road and rad services on a None of the documented cross-border cases rests on this modal and
coninuous network. geographical configuration.

0 The benefit was not eslimated on traffic crossing the border: no comparable o The benefil was measured where demand exists and s measured: al the node.
case exists from which lo derive . The quantity chosen — the friction a user bears in planning and buying &

journay thal involves more than one operalor — is the same in all seven
tarritonies, is independent of whether the border is crossed by sea or by fand
and is the only one the European cases allow us to paramelerise

The calculation does not rest on a cross-border precedent, because no comparable one exists.
It rests on a quantity measured at the node, which does not change nature on crossing the
border.
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The measurement node

The cost-benefit analysis is carried out on the Pescara node. The reason is measurability.

The architecture of the system already exists, at reduced scale

. A 80-minute integrated time ticket &l €1.40, since 2024, valid on all wban and suburban services
of the Pescara-Chieli area, alongside an inlegraled day licket al €3.60

. An integrated urban system across the melropolitan area covering several operators, run by TUA

. The airport connecled to the ralway station by a dedicated service, with tmelables Sed (o flight
times

. MzaS4Abruzzo, of which the Municipality of Pescara is a partner, which puls public ransport and
sharing services on a single digital booking and payment channel

Where the perimeter stops

Integration slops at the metropoltan ares and one
corridor
There is no cross-border layer

The sea crossing belween the wo shores is
oulside the perimeter of the analysis

On Pescara the numerator and the denominator share the same territorial perimeter and the same recorded demand base.

it s the only one of the seven teritories in which the messing piece — fare and Information integration — can be isclated from everything elss, and therefore
measured. In the other six it would have to be measured together with works that happen anyway, and the result would be attributed to a compoenent that did not

produce it alone.

0 Owrraetd Das of Tie fode S 700 000 s @ pear 1) D Musiciteddy of Pescais, ISTAT sSrwvoryrsesial dile ih cfimas, munciow goeatiersisin. Viou o ol JO2S prx
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The assumptions the calculation rests on

THE ASSUMPTION THE VALUE ASSUMED

p=8.03 q-0.38
N = 173,160 users

Adoption curve parameters

WHERE IT CONES FRONM

Meun valies chssrved acrcas empricsel apalealons of the Buss model
inthe Sulen, Farley nnd L (19490 met ) The more
mative Europasn MueS cases are & plausitiity check and not & sowrce
nooe of hem b the Invo

WHAT HAPPENRS IF IT CHANGES

Low rradisy. 22 SO0 caers by 2080 <%
S rafunly. S5 A00. «40%

Planning time saved 60 seconds Faderw Trunsd! Admersalration, FTA Repor! No. 0175 ovar 332 1 1w b sowerarn — 30 seconds of sherring ard S o
per planned trip the mamn pt vy e for u Bus np (ks from S o 4 risrciuangu Witk ow shares — B el berafi e
e, Sgrfcetl al £% wil P o« 0.02. The medel adopts 40 securds: sagatee: 61,154 088,
i Be |} ducticn the source
The share of planned trips 26X on systesatic trawel Owuclured sscvemztion. The meigitt of Ihe tvo segrents, B0% ans 40% s Sebs 1he wp@t of Lhe baerall bedwaen P tec segreerts: 20
9% on non-habltual travel it md darreed from the mix of Schuls 3okd wed nol fram & direct wser 0 sysbemabe cavemasng, M W non-tetrkied Bavel
warvey.
The value of time €9.382/h systematic Aain M y of Inf: e and T —p Erdais hw Lrve tenel! sty Sve S Desefil 1a
€12 .48 /h non-habitual for mucks tapid Fansk Secree of 21 Octoter 2022, indices W01 od £5307 428 of 1 €5 511,544 presesd vedos of bareils
VOON €7.825 urd €70 43000 ot 2076 prices, revtaled ol constunt 2024
gricex wih the ISTAT FOlaL) coefficient 1,189,
The effect on rall no reduction attributed The repart’s pross says the effect an ral (s sigralount e Sbis it Ihe ARrtraserg o rad e refucdon mma st on bos woskd
to the rail segeent sarme nporl gves = 0.02, The modsl kolows e tabis rerwane thae lve bavell
The carbon price path beyond extended at +Q8/t a year Tatte 4 of e 2021-2027 Viedenwcum for e poinks ol 2008, 2007 2000 The gap pros boes €10 o 2038 % €00 0 2045 undhe
2035 and 2055, st 2014 paces reuled do 2025 pricus Wik ha couliciarnt 9% of 1o proviun! viduw of beradits

1215 Bapood 2005 the sowrce leble sdvurces by €271 ang 1ha model
by 28,

The discount rate and the borizen 3X real ower I8 years, 28262845

4% real ower 18 years, 28262835

The 3% ia the scdsl rale of Ex
arabpate. The 4% of 10e | | edysis = o

naticns prosy. B 2021-2027 cycle sels mo 1iunn tnnud Sacoen
rale

'u'l.’u o

The irdarres re of redus ol Pra Srarvaal sneyss Soos et

Supard on Pe heoourd rem
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From eighteen documents to one threshold

Th ¥ e documon Sot! us Mo anger of & valow M evtfers Me mood
18  oocuments, EAcH WiTH THE BODY THAT PUBLISHES IT w10 ars th dcusvantsclud as o arge o  vaew Mt enters e ot
Thwe sve no Ogives bara’ Me Agwes Degn Saow
METHOD AND SHADOW PRICES TECHMICAL LITERATURE OFFICIAL STATISTICS THE TERRITORY
Fcorcmec Appraiaad Vaderrecaw 20252027 — DG REGIO Fadan Traval Mviianson — FTA Repont Ne. 0172 ISTAT — slrnioeawreal das o chisse Operning cats sapphed 3y e 3o eci pamass
Qpuiwtionad guicedsas bor yaas repid Tesst — Raly, Wolatry Yap and Qam Q20220 ISTAT — 2evearant popetad 30 Cardas OFcad TUA tess mpaten
3t rkanuciata sce Tranipon TR Regert 502 1STAT — movurants of Covnmans s accsrmedation PUNS 3f e kil iy af Peacaw
Maionsd set 3l o2l pararsmian — 2wy Mndatry 3l Wardraw (3004 setd vy ent Apphoation Foon oA 0
irbaninichess sad Tearwport S<ten Tarwy orgd Catwvarn (1) ISTAT — FOw index, resisterect caefcants
Ausanarous Prodocs of Treeso, reschace 15505033 025 — Paple 2061

= ey

THE PARAMETERS -~ EVERY VALUE CARRIES ITS OWN ORIGIN

e e 5,700.000\yanr e Mo pazuisiors 0% - 40% risrchange steies 29%  12%
plarrrrg whiares 20% 9% secomty aeved $3 80 whlaes of e 9302 12801 €1
boption curve p003 - q .38 M 128 %00 carbon poce 102 - 390 Q016 arr! e bex car and bea, Gvkes
coals CAPEX €524,900  OPEX €129 4000yt Snoourt md Soreon 3% real ' 28 yeara

Elghisen valses 2o not come Mom a document and are declared 23 assumplions — the man cnes dre in lha segoer of kesumpticns. Three of
P declare Bt they have mo grmery souroe: the 9 seconds of the second rrsacticn, [he operaling coal per vetiche-biometre and the
COMMmUNicESon CMTpu g

scomormic el sroseet] Wil

+2,118,743 €

Eighteen documents at the top. Eleven parametors in the middie. One threshold at the bottom. Every parameter points back to the line of the document it comas from, or to the entry in
the register of assumpts

>
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Demand: the curve and its parameters

The Bass diffusion model describes adoption through two channels: independent adoption and social imitation.

F(t) = (1 - er~(p+a)-t) / (1 + (a/p)-er-(p+q)-t) R
p=0.03 and q = 0.38 are the mean values ocbsarved across empirical
applications of the Bass model in the Sultan, Fardey and Lehmann (1290)
N(t) = M . F(t) meta-analysis. Calibrating on the Adriatic case would require an adoplion
lime series that does not exist. because the servics does not exest.

p cosficient of innovition g coeficient of imitation -« M polential market ¢ t years The more malure Eurcpean MaaS cases — Whim Helsinki, UbiGo
fram 2025 Gotebarg, MaaSdialy — are cled a5 a plausibility check and not as 2
M = 128,100 users, 25% of $ie 512,232 inhabitants of the seven territories — the product gives source: nane of them publishes the two parameters.

128,073, rounded % the nesres! hundred. The share incarporales digital penetration and
propersity to adopt, and is nat applied 1o & seperalely estmaled sub-population.

The calculation, done once — at 2030, t=5 Parameter sensitivity - users by 2030

p+qebal q/p = 12.6667 = _

©-0.41-5 « e-2.85 « 8.128735 e y P S =R 22,500 1%

F(S) = (1 - 8.128735) / (1 + 12.6667 x D.128735) = 8.331209

N(5) « 128,108 » 0.331200 « 42,427 users case adopted p=0.6.q=-0.33 42427 4 3% ot me posussen

high maturity pe8.8 . q=@.45 ~59.400 ..

e
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The benefit: the two populations and the formula

The time saving is made of two items — the second transaction at interchange and journey planning — across two populations that
behave differently.

The form of the calodation s not proger 10
ncremantial with veswithowt poncple of the

study it is the tme banal®t of ranspon cost-Derafi! anoysis ¥ip volume times time saved per ¥ip applied undar the
nomic Appraisad Vademeoum 2021.2027. What falls is genaralsed fraved time, and the reducton is mulipliad by the

number of ips
Systematic trips D.2%5x 535 ¢+ B.2Wx6R 3 vakuo of Sme
0% of nps 9.302 €/h
=13.25s

3,420,000  spuyer €0.0342 per trip

mved por irp

Non-habitual and tourist trips .12 %55 + 0.5 x 60 3 value of ime

40% of trips - 54 6 s 12.401 €lh

This is the quanlity that transfers to the other

2'280,000 rips/year €0.1881 per trip terrilories

saved per irip

Where the benefit concentrates Operational consequence. The design priority for
The unit benedt of $e occasional and towrist segment is 5.5 Simes that of the commuter: 79% of the lime beneda, the service is the experience of those traveling
measured in value, concentrales on non-habitual travel, against 21% for systematic commuling. In seconds without a sattled routine, not the commuter's

saved he splitis 73 to 27 te distance belween the two readings is the different value of time of the two season ticket.

segments.
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From the annual benefit to the result

The time benefit of €545,919 is an annual flow at steady state. The result is a present value over twenty years
Betwsen the two there are five tems and two discountings.

+

+

+

Time saved by public transport users 5,238,495 €
Surplus of generated demand 92,992 €
CO, emissicns avoided from private traffic 225213 €
Air pollution, noise and accidenls avoided 69,080 €
Dis-benefils of the additicnal service 114,236 €
PRESENT VALUE OF BENEFITS 5,511,544 €
Prasent value of costs 3,392,802 €

ECONOMIC NET PRESENT VALUE

+2,118,743 €

over 20 years at 3%, with the adopdon ramp: the baned! is not &4
fom tha frst yoar

nio of hat, on monalisatia minuies only

shadow peica of carban

per vehicie-kiometm avoidod

emissions of the axdra runs required oy ™o new demand

of which 96 7% time and 3.3% not extemalies

nmvesimant and cperadion, with acivaton ramp

The threshold. The net benefit falls to zero if the planning saving drops 1o 34.41 seconds per planned trip. The model adopts 60. The distance between the
two is the margin.
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Result and sensitivity

The rasull in its native form is a threshold. Beside i, the range within which it holds.

Prasem value of beralts Presort value of cosls Eocnomic net present value
5,511,544 € 3,392,802 € +2,118,743 €
inteevention breaks aven ecor ally, on & bass Margins of tolerance. The economic net presant value falls lo zero if costs rise by
) irips & year oul of 5,70 be value 62.45%, or if banefils fall by 38.44%. The ralio of present value of benefils to present

value of costs is 1.62, and il is calcutaled on the Pescara node alone: widening the
perimeler of endogencus ilems — clearing and fees on the whale digital revenue ratber
than an interchange Irips only — 2 falls 1o 0.94.

Sensitivity analysis, In economic net present value

Base 3% real over 20 yoars; 5 s at interchange and 60 s of planning *2 118743 € J
Time — low casa 35 and 30 s low interchange and planning shares =1,154, 985 €

I Time — high case 15 s and 180 5; high shares +16,067,540 € |
Total costs -20% / +560% on the presant value of costs 42797 303 €/+422342 €

I Additional supply required 0% 1 0% of Induced domand +604 874 €1 42 875,677 € |
Extended perimeter of endogenous items dearing and fees on the whoio digital revenue ~363,854 €

I Combined pessimistic / optimistic 2l adverse assumptions / a favourabie ones “1,841. 769 €/ 420178717 € I
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How this calculation is reproduced

The unit effect transfers; the monetary value does nol.

The transfer, step by step The two transfer rules
unit effect at steady state 8.4065 mlnutes per trip . The 0.83 faclor spplies to the foreign campenent slone. The
base of the seasured areas ~26.4 miilion trips/year |tafan companent enters in full.
Pescara 5,700,008 - Split 16,08:.315 « Zadar 4,544 600 . For the M“ termilories *!QQLBMIYB expressed in hours
ol T SAAN (100 BeAE S yUND and nol in euro, becauss the value of time is not transterable.
Italiam cosponent 47,1638 + Croatian coeponent 171,566
transferability factor @.83 47,168 « 171,586 ~ 6.83 TAw lavew (v Ay, st ¥ rns Nayy Lad he aviznes. Ceode
total ~189,508 hours/yoar conceniales 54 3% of ¥y ovemiph! sfepe v Ay aod Avgu, Mestwes 28 8%, The

swrve Hcket peviams AWevendty (o hvo afferast plates

THE SEVEN TERRITORIES -~ WHERE THE CALCULATION IS DONE, AND WHERE THE BASE MUST BE ENTERED

ITALIAR EMORE CROATIAN SHORE serth

S e e e T L et A MY ey > ! {ert e e b= e e erike S o sassssssssssseses
" ' * ' 1
| Comunita Rivier Friutana || == | ! Poret i () vase recorces — the catcuation s dane (3) | :
T S A S el Sy e P o LU ’ N A et S e el / H H
T AR R s T S 1 [ ] BT e AR E et TR S At S AcamaE S L ) E an E
! caorle ' | Labin HIEY. S e St £5) D baatied |
. ’ A T R S R g gt R L, . M
-------------------- = e e - — : s
For Caorle, Comunita Riviera Fridana, Porel and ' H
Grester Pescara Labin no seres of passengers carried Is avalable. The « s

sheats for these four do not show a result they show seshatly

« | G,

A schwrrta. nat o magw. e ferdorms afs srbirent ety o snth on e A sturea’ Welaoce o Mw Apus s Ay e dutencs

WHAT A PAITNER NEEDS IN OMUER 10 REPROOUCE THE CALCULATION wiamis 0G4,
AL LR ’ W ¢ gl (TN R w T8 18 "ol [y S (R o . e\

AR Tl ra e ol Schaw sad sTeriM gt

N
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DELIVERY

What remains with the partners

The feasibility study

The complede document, with sources ciled by boedy, litle and date, and the
assumplions dedared ilem by fem.

The tool for redoing the calculation

The Iwo-panel simulator: change the seconds saved, the share of planned trips
and the dernand base, and read the thrashold.

The calculation models

The demand model, the fnandal model, the cost-benefit model and the scenario
and risk moded, delivered working and with (heir inputs in the open,

The register of sources

The index of primary sources, with the originaling document for every quantity
adopled

Three of the seven territories have a recorded demand base and the calculation is done. For
the other four the calculation is set up and awaits the passengers-carried figure.
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Study and analysis of the legal framework for creating a
Single Ticket system

1.

Review and analysis of supranational, national and regional legislation
on intermodal passenger mobility

Review and analysis of administrative measures and other relevant
comparable experiences in the area

Identification of the main legal issues raised by introducing a Single
Ticket system

Preparation of non-binding recommendations, where appropriate, in
light of the relevant local context

T = y .
4 -
Citta di Pescara f'nL“k le ¢ 'Annu n<io
Medaglia d'oro al Merito Civile
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Evolution of the EU legal framework

The evolution of EU legislation strengthens the role of integrated ticketing.
Key developments include:

+ proposed Regulation on passenger rights in multimodal journeys;

+ development of Mobility as a Service (MaaS) platforms;

* interoperability of digital systems;

* consistent passenger protection;

» cross-border integration of fare systems.

The SUMMA project anticipates several directions currently pursued by the European
Union.

-
Citta di Pescara
Medaglia d'oro al Merito Civile

Ce———
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National framework

In Italy, the system is supported by an already favourable regulatory framework.
Main references:

* Legislative Decree No. 201/2022 on local public services;

* Ministerial Decree No. 255/2016 on interoperable electronic ticketing;

* national technical standards;

* integration of transport systems and electronic validation of travel tickets.

-
Citta di Pescara
Medaglia d'oro al Merito Civile
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Regional framework (Abruzzo)

Regional legislation has long promoted modal and fare integration.
In particular:

* Regional Law No. 152/1998;

* Integrated Regional Transport Plan (PRIT 2035);

* Three-Year Services Programme,;

+ development of intermodality;

» deployment of interoperable electronic ticketing.

The regional MaaS4Abruzzo project provides an important point of reference.

-
Citta di Pescara
Medaglia d'oro al Merito Civile
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Municipal framework (Pescara)

The Municipality of Pescara is a strategic hub for Adriatic mobility.
Key elements:

* Sustainable Urban Mobility Plan (PUMS);

* General Urban Traffic Plan;

+ TUA system,;

* port, airport and rail network;

» development of interchange hubs.

The Single Ticket provides a means of integrating these infrastructures.

- y :
RS >
Citta di Pescara 5-&3& lo ¢ 'An nim<io
Medaglia d'oro al Merito Civile
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Main legal issues raised by introducing a Single Ticket system

Legal issues raised by the Single Ticket:

obligations and responsibilities of service providers
protection of user rights
accessibility

Governance
- consortium of local public transport operators;
- public coordinating agency;
- appointment of an operator;

revenue allocation (clearing)
data protection
technological interoperability

competition protection

(®
Citta di Pescara
Medaglia d'oro al Merito Civile
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Citta di Pescara
Medaglia d'oro al Merito Civile

Recommendations

The study recommends, among other measures:

» classifying the Single Ticket as a public service instrument;

« strengthening cooperation between public bodies and private operators;
* integrating the project into PUMS and PRIT;

» developing unified governance;

« establishing a regional clearing centre;

* making effective use of digital tools.
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