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Budapest is a Central European metropolis, which
handles an annual 1.2 bn travels and operates an
elaborate network of multimodal lines

Budapest transportation at glance

~3.3 mn daily trips

Elaborate public transport system:

4 metro lines
~290 bus lines
~40 tram lines

E Maa$ app with ~1,4 mn monthy users |

Annual revenue of ~280 mn EUR

3 mn people live in Greater Budapest area

6 mn annual visitors




Since 2023, there is an operating pilot service of cEMV on 2 lines, the 100E airport bus and the
historical M1 metro line, which already takes ~4% of total BKK revenue

cEMV usage in Budapest transport (Pilot system) Performance of major BKK sales channels (2022-2025)

2023 June: 100E (direct airport bus
a ( P ) Distribution of ticket sales volume by channel

(mn EUR; %)

e 2023 November: M1 (historical metro line)

180 180
172
. . 145 26% Al
2026 April: M2-M4 metro lines (regular Budapest users) 22% d %
—%— 3%
28%

Distribution of sold tickets within the cEMV Pilot in 2025 23% 31% 37%

16%
m 100E (direct airport bus) Total sold 55% 39%

ticket number
was ~2mn
M1 (historical metro line)

2022 2023 2024 2025

M Ticket Vending Machine ™ Mobile ticket ® EMV © Personal sales
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There is a significant difference between the 2 lines in terms of unrecovered debt, therefore BKK

considers multiple solution options how to mitigate risk

Higher ticket prices on the 100E direct
airport bus (5.2 EUR vs 1.1 EUR)

Comparison of unrecovered debt in the Budapest cEMV Pilot
(debt between 15 and 90 days)

Both lines are mostly used by tourists

First-ride risk on the 100E bus (first
meeting point with the public transport
system of the city, maybe the bank card
is not yet uploaded with the required
sum)

100E is also the last meeting point
with the Budapest public transport
system before departure (virtual cards
can be closed, running out of currency,
st

100E bus has significantly less stops

and entering the vehicle requires
2023 2024 2025 ' more time compared to M1 (for

—100E (direct airport bus) M1 (historical metro line) instance due to baggage)
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Online authorization can mean a viable solution for decreasing risk of uncovered debt, building
upon existing infrastructure, no need for costly development & new validators

Deferred authorization with offline data authentication at readers Major characteristics

Deferred authorization <500 milliseconds *  Transaction type: Transit-specific online process
Tap in D e T +  Response time: Short, need for <500 milliseconds
| eferred authorization 1 .- . c
Access | request ' . waiting time to allow for high throughput
A allowed" V’SA ' Authorization approved
e_ "*'-ﬁ — . —>m — m [ - clearing and settlement * Major advantages: Overcomes potential poor
=—-ril I ! ‘— ‘— — I x Authorization declined connection and slow communication
1 Transit N ; dis addedtod
Verifications: | Back-office AUl Auizzziitt'on Issueri Esiiar s added o deny - Use case: Busy urban environment with high
(C)&f]a?nzxf;:(ajt:)url:ear:;cation : response : Debt recovery process I throug hput requ|rements, EnV|ronment W|th |Ower
Sz e el PP ! initiated network connectivity
e Real-time authorizations
» Transaction type: Classic retail process
_ bebdlweerseikaiy iRes  Response time: 1-2 seconds
Tap i ' o ! . L .
ap in : Authorization !  Major advantages: Authorization decision made at
: request V’SA ' Authorization approved the gate:
=l s ! — L, - access allowed * No deny list or debt recovery needed
S-A P | 4— «— \ - : -
— | ! X . i * No negative cardholder experience for being
| Tran5|t Acquirer A Tspaittogy [GE Authorization declined on the denv list
| Back-office ure?{uiitlon ! - access denied y
: response ! » Use case: Appropriate for long distance rails with
! 1

_____________________________________ high ticket values and no fast throughput
requirements
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The online authorization in a transit environment only works for a specific set of lines, where speed
is not a key factor and there is a huge exposure to unsuccessful transactions. Wide usage within the
BKK network is unlikely in the near future

No serious time pressure (huge number of passengers, gates)

@ Reliable, fast internet connection

Factors / Requirements for

effective usage of online
auth The price of the ticket needs to be known in advance (Fare price)

@ Significant exposure to uncovered debt (high decline rates & relatively high ticket prices)

Potential lines where

online auth could be used

100E direct airport bus Castle funicular (,Siklo") Long-term railways
In most cases there is real- Limited number of stops, no No serious time pressure, no
time assistance, people enter time pressure frequent stops, ticket value is

BUDAPESTI the bus with baggage higher 6
m KOZLEKEDESI
KOZPONT



We will have a fallback option & also thinking on other adaptive solutions in mid term

Fallback-option Other opportunities for an adaptive/hybrid modell

Real-time authorization 1-2 sec . . .
S @ Switch depending on the price
Tap in 0 o !
; Authorization !
R : request -V’S A ' Authorization approved
o_ hﬁ _,E m —> m:_> - access allowed
= ¢ ¢ 1
1 1 o . . . .
! T’a“S't Acquirer Authorization T X' Authorization declined Switch depending on peak hours /
; Back-office Bl : - access denied reaular hours
: response ' g
0 1

If any problem arises at this Tru.st list based on previous customer
activity

part of the process, there is a
switch performed and deferred
authorization takes place

BUDAPESTI 7
KOZLEKEDESI
KOZPONT



There are multiple cases, where online auth cannot be applied, however BKK tries to limit
uncovered debt in those cases too; therefore we try to motivate the relevant players by applying a

Tools to be used by relevant parties (examples)

LS

risk-sharing model

Risk-sharing model logic

Motivation of all parties
is a key

Potential actions
of parties

\—
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KOZPONT TFor instance if users transacted multiple times successfully, they should not be subject online authorization all the time

We will use a risk

sharing model: BKK / TP

provider / PAD provider /
ACQ provider will share
the uncovered debt
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