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TR

TRANSPORT

RESEARCH - " 1 1 Cnfi 2 2

ARENA Melike Nur Ulsever-, Breogan Sanchez*, Sofia Pechin?, Vardhman Lunkar >> BABLE
BUDAPEST Georgios Christou® John Paddington®, Tamara Djukic® and Maria Kamargiani

18-21/05/26

BABLE Smart Cities!, TRT TRASPORTI E TERRITORIO SRL?, ERTICQO3, MaaSLab*

Introduction » Malta-Gozo benefitted from UCDF on regulatory preparation for

A guidance to design the Use Case ] . .
the demonstration of on-demand autonomous e-bus services.

Transport is the second-largest source of greenhouse gas

(GHG) emissions and accounts for more than 30% of total energy . R, o, Legislative groundwork enabling autonomous vehicle operation

consumption in the EU [1]. A series of global crises highlights the L during the pilot phase was advanced, and the leasing contract for
" £ " " 1 Which are the SMART objectives to answer: - ' '

need for a significant shift from conventional vehicles to well- - e th_e autonomous e-bus was fmahsed.. - |

integrated, energy efficient, connected and automated passenger i * Milan progressed thanks to UCDF in the identification of a pilot

and freight services that meet the ambitious EU goals [2]. e Con:pt(umque@ncept) area with a quantitative methodology combining mobility and socio-

H % What Uniqu mformation R epon|c>m|c data dto sluppc(;rt demalnd estlmhgtllc)n. A|\ dy.namlc DRT

The metaCCAZE project, co-funded by the European Union via il G et neteworc (3 simu ator was evelope o eva uatg vehicle utilisation, service

Horizon Europe, and accounting with the partnership of the 2ZERO, BE A e ' ‘ . quality, and real-time management of ride requests.

CCAM and Cities Mission, aims to revolutionise mobility 10 i -’lWh°'sres‘iﬁ?i'ﬂii?éﬁ?ﬁéﬁ?“'“’ * Miskolc advanced in definitions of functional specifications for the

Living Labs are being developed in 10 Mission cities across e e ] (0 o e s multimodal passenger hub with local transport operators to inform
. . . . R 0 S I ested/linked to this C is involved? Which other

Europe, serving both passengers and freight, with innovative G i bl B par’?ﬁihwg. bse'iﬁé’o,cv"ldde’.‘g_;gna. procurement processes.

. . . twin with the Smart City department? . e
electric, automated, and connected solutions designed to make : L - * Poissy took advantage of UCDF for a V2X-enabled smart mobility
transportation smarter, net zero, and more efficient foral 3-6. | R I 5 - R architecture to support real-time traffic supervision and shared

fw t ———— w vehicle services. The technical design included V2X gateway
|| _Enduser [ Service Telecom ] Regulgtoﬂ Whles responsible for . . L . . . . . .
: ; P - Brier ]| Veados Eﬁy | (g J5c e o e architecture, identification of roadside unit locations, and integration
ResearCh Gap & Objecltlve _' @' ~, Who are users. how will they interact = : . Of Sensor-based data Streams
& . How are they mteractlng?J
Empirical insights generated within the metaCCAZE project revealed — A First Stage of Why - What - How Framework
. . N o I s + Service > Necessary skills or -
a persistent gap: the lack of structured methodologies that ‘ A4 T P Provider NIEO, H techno.or;ca.::m - I —
effectively translate innovative mobility concepts into _ ...
deployment-ready solutions. [ @ How the Ecosystem willfunction b\ e e XN
T |
While cities are actively piloting innovative solutions, many initiatives i Se”i“i R e L S Why: Challenges and Objectives
remain at the. prototype stage and fgce challenges in .scalmg, | How [ H user (scenario) step 1, step 2... now book rides, access, pay..] | _ | duesron
governance alignment, and real-world implementation. This paper T w | What specific challenges faced by the city will this Use Case address?

. . . . ichvarathe fordsean ohetacias [ . b Incluwding environmental concerns and refoted ciimate goals, logistics concerns, traffic issues, safety CoNCerns,
addresses thIS Cha”enge by proposmg and Va“.datmg a StrUCtUFGd Tl :/’;/i:k Clanagt:m:ntplan), angirt\tegration actions f‘ un.nﬁr-:-.'..l'.u.ln.'u '.-a-:lfm-:.*r mitigate - e.g: The city aims ot decreasing the dependency of
Use Case Definition Framework (UCDF) designed to enhance T - Socrmtity, semice B ———

. . i . . f Int | Risks: i O [ = reliability, ' | Which [at least 5) objectives does the city aim to achieve through this Use Case?

deployment readiness and replicability of zero-emission e 55—2}[:-—} _— T cubersecurity, et ST ot —Specie Meoeirabe, Achievable, Felevn T Saund - e erample. inerenee by

L . i i . = e ervig:e tep 1, Step 2... [how it wi & - LS AR oy .:E'IF I;.- - CIRG, TASDELNTNE, ACTEWWTINE, MEEINTI, AIME-SOUNT — EWTNE EXMTIINE. ICTFE iy A
mobility solutions. The research is guided by the following | function from Ato 2] =P = the use of X in N by ¥)?
questlons — > = ¥ Feel free to consider the dmta or evidence supports these challenges feg. sunveys, reports, ar statistics)?

' o . INCartT Incentive Structures: I

* How can zero-emission mobility use cases be structured to & Suphat st aioption B beiadon | lamy | _

enhance deployment readiness? -g»igggﬁgiérp;gg;ye;v;;gg el e e, Toration, and e
 How can co-design methodologies support replicability across o - T e e ey

different urban contexts? | | T — -

Figure 1: Why-What-How Structure in the UCDF W o e b b e _— ——
B _ Resuts S ==
The UCDF is grounded in the CEN-CENELEC CWA 17381:2019 _ | | | o [ smmmma | | e | | i
standard for Urban Innovation Use Cases, with tailored adaptations * Munich used the Template to define Dynamic Curbside | e —
for the metaCCAZE project. The structured use case format is defined Management and Multimodal Logistics Hubs. UCDF enabled the
in DIN SPEC 91387, ensuring consistency in how cities conceptualise, city to.spemfy hOW d|.g|tal mapping, enforcement rnechamsmg, and T ——
evaluate, and scale smart city and urban solutions. The UCDF’s last-mile logistics with cargo bikes could be integrated into a Use Case Tite
underlying logic is based on a structure: coherent governance and operational framework, ensuring both | Lise Case Concept Dafridan
reglJ|atory feaS|b|||ty and Scalablllty Umigue Concept, Unigue Definition - Explain why this UC iz unique to other salutions

- Why: Context and Justification * Amsterdam structured four Use Cases through UCDF: | Locatian (and its influence area)
This section provides the background needed to understand the need Autonomous Salling, - Adaptive Speed  Govemance, Waste
for the Use Case and its relevance to the city’s broader goals. The use Logistics, and Tra.dab|e ,MOb'“tY Cr§d|ts_ Applylng the Template reasons for its sefection (such s connection to current public transportation systems, economic influence, etc..]
of SMART Objectives (Specific, Measurable, Achievable, Relevant, helped transform diverse innovations into clearly defined prototypes Figure 2: Snapshot from UCDF Framework
and Time-Bound) ensures clear and measurable benchmarks. by identifying implementation barriers, aligning with regulatory

requirements, and embedding citizen acceptance considerations.

- What: Definition and Implementation Requirements * Limassol defined On-Demand Mini-Bus Services, Shared E-Bikes, Discussions & Conclusions

This section define.s the Use Case .in detail, incIuding scope, Igcation $hMuIt}mod?I tPassl,le ngedr Htl;]b’ arlzj T:anslpoi:t—Ererﬁ); In;[.egrationd. The Framework should be understood as an empirically grounded
infrastructure requirements, operational dependencies, and risks. It ¢ lempaie dlowed e iy 1o ik electriiication an methodological approach rather than a universal replication model.
prcl)vi.des a clear definition_of the lsollution and its differentiation from fsfl:ggroi?hg l:gde'rre rsenznglaendstrglztrlij;eig deil)f:/lélfnr;ncrenaprgllr;g ts validation is limited to structured pre-deployment phases within
existing approaches, ensuring clarity in purpose. | ueture - requl . aniying -9 the metaCCAZE project context. Nevertheless, the results
between municipal and national authorities. s

_ S . Tampere articulated two Use Cases: Autonomous E-Shutfles and demonstrate that a structured Use Case definition can support
* How: Operational and Financial Aspects P St | cities in aligning governance, operational planning, and impact
This section describes how the service operates (also under Tram-Feeder Services. Through the Template, Tampere captured evaluation before deployment,
anomalous scenarios), how users interact with it, and the financial the operational dependencies, such as weather resilience and
requirements for implementation including incentive sructures support ci;z:géng elpgr?sgﬁugec”[s\l\{[gllznzlsrc; g‘gg;?oerfnt:)nrgcifnceeﬁf':llgay ;32 Ultimately, the Use Case Definition Framework demonstrates how
user adoption and behavioural change. UsSer experl ¥ - ! J structured methodologies can move beyond single projects to

technical feasibility.

* Athens’s advanced in their large-scale electric bus integration by
deploying 240 e-buses and installing high-capacity depot chargers.
In parallel, optimisation models for electric vehicle line planning,

multi-depot scheduling, and charging infrastructure location. n Information
« Krakow utilised UCDF on validating the feasibility of a container- Gontact“nformatio
based multimodal logistics hub. Through workshops and Melike Nur U|sever

stakeholder consultations with logistics operators and infrastructure
providers, key spatial, regulatory, and operational constraints were

become replicable frameworks that empower cities across Europe
to accelerate their transition towards climate neutrality.

identified. The process clarified staffing needs, cargo e-bike access Address: Tel: +49 170 5525017
conditions, site limitations, and the infeasibility of shared storage Reuchlinstrasse 27 Email: melike@bable-smartcities.eu
under existing regulations. 70176 Stuttgart Web: https://www.bable-

smartcities.eu/home.html
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