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Project summary PLATINA4Action

Title: PLATform for the Implementation of the Navigation Action

programme for Action

Duration: 36 months: January 2024 — December 2026

Budget: 1.5 mln euro, 125 person months staff effort

Instrument: Horizon Europe Coordination and Support Action, Lump Sum

PLATINA 2
4 Action veessesiossnes

iiiiiiiiii



Project summary PLATINA4Action

Platform for policy action to boost green and connected inland waterway transport

The platform acts as catalyst, bringing together expertise, stakeholders and research in the field of European IWT, building on
the PLATINA3 project.

Activities focus on:

1) Supporting and coordinating research and innovation activities focussing on green and connected IWT to find
synergies between parallel developments

2) Impact estimations of NAIADES Ill actions and supporting the policy discussions to achieve modal shift and zero-
emission IWT

3) Updating of the Strategic Research and Innovation Agenda for IWT.

Close cooperation with DG MOVE and interaction with wide group of public and private stakeholders and experts.

Ation
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Project objectives

 Assess the impact of the NAIADES Ill actions on emission reduction and modal shift and develop
additional policy recommendations to accelerate the transition to zero-emission and digital IWT and
to support the modal shift.

 Develop and demonstrate a digital twin tool capable of evaluating the impact of the NAIADES Il
actions and additional policy recommendations.

* Develop and validate a European labelling system for green IWT vessels on EU waterways aiming at
achieving energy and emission reduction and ultimately zero-emission transport.

 Identification and analysis of barriers and opportunities for the development of zero-emission and
smart technologies and pilot actions for deployment of selected breakthrough concepts.

* Develop an RD&I roadmap for technologies and policies achieving accelerated zero-emission and
smart IWT their deployment.

 |Initiate and continue interaction between policy makers, technology providers, experts, researchers,
and IWT end-users.

PLATINA
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Project structure

—

WP 6 - IWT knowledge platform and stakeholder events

WP 7 - Project management, communication & dissemination

PLATINA :
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Project consortium

Universiteit
Antwerpen
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WP1 Development of IWT policies and agenda

* Policy evaluation: Implementation of the 35 NAIADES-IIl actions and identifying gaps:

 1streport delivered November 2024, supporting the NAIADES Implementation Expert Group.

e 2ndyersion under preparation for next NAIADES Implementation EG meeting 19 November.

* Impact assessment: additional policy actions will be analysed b
Twin policy evaluation tool. First results on 19t of November.

* Policy development, joint papers for

e EU Sustainable Transport Investment Plan

 EU Industrial Waterborne and Port Strategies

PLATINA
4 Action
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Statement by the inland waterways transport and ports sector

on the Sustainable Transport Investment Plan (STIP)

Executive summary

Inland waterway transport (IWT) is a highly competitive and sustainable sector that plays a vital role in
the various pillars of the Clean Industrial Deal. The IWT sector calls upon the Commission to include
nland waterway transport in the upcoming European Maritime/Waterborne Industrial Strategy,

the European Port Strategy and the Sustainable Transport Investment Plan. Recognized as a highly
competitive, energy-efficient, safe, and sustainable alternative to other transport modes, inland
waterway transport helps alleviate congestion on overloaded road and rail networks for both goods
and passengers. Europe’s new industrial future and circular economy depend heavily on IWT as carrier
of the building blocks of the EU economy, including renewable fuels. Increa argo volumes on
nland waterways can make a significant contribution to achieving the European Green Deal policy
objectives.

A near-term transition to zero greenhouse gas (GHG) emissions in inland waterway transport

is within reach through the widespread adoption of Hydrotreated Vegetable Oil (HVO). HVO as
renewable drop-in fuel enables full decarbonisation and can be used immediately in existing and
modern internal combustion engines to replace fossil diesel. Moreover, HVO is fully compatible with
the current refuelling infrastructure. However, the shift is currently hindered by the inability to pass on
the considerably higher price of HVO to customers, leading to competitive disadvantages compared to
fossil fuel users.

In order to capitalise on the benefits and
opportunities presented by HVO in the short
term, it is essential to prioritise support for an
annual supply of 1.6 million tons HVO for IWT at
competitive pricing with diesel. This should be
backed by a stable EU regulatory framework and
coardinated efforts of EU Member States. This
approach would deliver a viable business case

to barge operators and represent a major step
forward in the decarbonisation of IWT, aligning
with the EU Green Deal and supporting the
objectives of a modal shift.

5

Creating dependency on HVO as the sole energy source carries potential risks in terms of availability
{demand competition from other modes and sectors) and price volatility. Consequently, it is
recommended that other alternative fuel solutions such as battery-electric propulsion, methanol
and hydrogen be developed concurrently to mitigate these risks and ensure resilience. The

higher costs of these zero-emission energy solutions, both in terms of operation and capital, mean
that regulation complemented by funding will be key to overcoming implementation barriers,
ensuring legal certainty, fostering investment and expanding renewable fuel supply networks. A
stable, technology-neutral regulatory framework combined with incentives for innovation is essential
to achieving full decarbonisation and securing the long-term sustainability and resilience of inland
navigation,

means of
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EU Industrial Waterborne and Port Strategies: Contribution
of the Inland Waterway Transport and Port sector

Executive summary

Major centres of production and consumption are located along Europe’s waterways. Rivers and canals
are therefore vital to the competitiveness of the EU’s basic industries, from SMEs to large corporations.
Large volumes of goods, including steel, agricultural products, chemicals, oversized cargo, alternative
fuels, construction materials and waste can be transported by inland waterways. Disruptions to this
systern have a significant impact on downstream supply chains, industrial production and even food
security. As a safe and energy-efficient alternative, inland waterway transport relieves congested land
networks while offering increased opportunities for sustainable tourism and recreation. Inland ports
act as key transshipment nodes and gateways in this ecosystem, extending the reach of maritime trade
into the heart of Europe, enabling multimodal logistics and hosting a wide range of industrial activities.
Importantly, inland ports are also becoming hubs for renewable energy and the circular economy.

As such, Inland Waterway Transport (IWT) and Ports play 2
crucial role in achieving Europe’s climate neutrality, economic
resilience and strategic autonomy and are a competitive and cru-
cial component of the Clean Industrial Deal and the Waterborne
ecosystem.

This statement presents our sector’s vision and concrete propos-
als for the upcoming industrial waterborne' and port strategies
focusing on the twin green and digital transition and achieving
resilience while putting people at its core. Aligned with the
Competitiveness Compass goals - closing the innovation gap and
developing a competitiveness roadmap in a rapidly changing envi-
ronment =the sector advocates to reach these objectives with the
following key policy instruments:

1. Fostering innovation from its inception phase to deployment
across the value chain;

2. Pro-innovation regulation providing legal certainty to boost
investment;

3. A funding and investment framework, which is stable, predictable, fit-for-purpose and easy-to-
access in particular for SMEs.

The interplay between innovation and regulation is essential to ensure continued progress and encour-
age investment.

In order to achieve these ambitions, it is essential to establish a robust, interconnected industrial
ecosystem that brings together the inland waterway sector, other waterborne industries, shipyards,
equipment manufacturers, energy suppliers and ports. To reach Europe’s industrial and climate objec-
tives and maintain global leadership in the waterborne sector, it is vital to invest, support and strength-
en this ecosystem, including the skilled and dedicated workforce at the heart of it.

Industrial Maritime and Port Strategies = May 2025 Page 1 of 12
Statement IWT and Ports sector

the Digital



https://platina4action.iwtprojects.eu/wp-content/uploads/2025/07/20250407-STIP-IWT-Ports-statement_final-version.pdf
https://platina4action.iwtprojects.eu/wp-content/uploads/2025/07/20250407-STIP-IWT-Ports-statement_final-version.pdf
https://platina4action.iwtprojects.eu/wp-content/uploads/2025/07/250521-IWTPorts-contribution-to-Industrial-Maritime-and-Port-Strategies.pdf
https://platina4action.iwtprojects.eu/wp-content/uploads/2025/07/250521-IWTPorts-contribution-to-Industrial-Maritime-and-Port-Strategies.pdf

WP2 Development of Digital Twin

The Digital Twin (DT) enables quantitatively simulating different policy
scenarios and options to assess the contributions on modal share by the
NAIADES Il measures and emission reductions and the impacts for the various

stakeholders involved.

This WP is being developed in 3 stages:

 Development of KPIs that need to be quantified (along with the main
scenarios that need to be analysed) -> completed, see report D2.1

* The further development of the DT -> report submitted August 2025 (D2.2)

DT will be used to make the policy analysis (ongoing).

PLATINA
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https://platina4action.iwtprojects.eu/wp-content/uploads/2025/01/240715_PLATINA4Action_D2.1_Definition-of-KPIs-of-the-DT-and-different-scenarios.pdf

WP3 Label for vessels on EU Waterways

First action: updating state-of-play => completed, see report D3.1

Several papers prepared and discussions with EC Technical Common Expert Group and CCNR
correspondence group.

Working towards a dashboard of different energy and emission performance indicators:
* Air pollutant emissions (NOx, PM, ..): grams per kWh

* GHG intensity of energy use: grams CO2e /MJ

* Carbon emissions after energy conversion: grams CO2e per kWh

* Energy Efficiency Design Index (EEDI): kWh per ton.kilometre

* Operational GHG emission performance: Grams CO2e per ton.kilometre

PLATINA 9
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https://platina4action.iwtprojects.eu/wp-content/uploads/2025/01/250123_PLATINA4Action_D3.1-State-of-play-and-requirements-for-the-label-for-inland-vessels.pdf

WPA4 Zero-emission innovations and their
deployment / roll-out

* First action “Stocktaking and subsequent selection of cases, initiatives, and good practices, considering
results from other projects” -> completed, see report D4.1

Ongoing:

 TCO modelling and identification of financing requirements considering new business models and
ownership models, including options for co-funding options.

* |dentification and validation of barriers and possible actions to overcome them.

Planned for 2026:
* Elaboration of actions and required framework conditions for implementation => Action Plan

* Facilitating the development of a project proposal for deployment breakthrough making best use
of existing financial instruments => Pilot Action

PLATINA .
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https://platina4action.iwtprojects.eu/wp-content/uploads/2025/01/250123_PLATINA4Action_D4.1_Stocktaking-and-good-practices.pdf

WP5 RD&I roadmap

* Overview on EU funding instruments available for RD

.'. Funding opportunities for RD&l and deployment activities of

inland waterborne transport at European level

;. PLATINA
4 Action
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Horizon Europe

The EU's funding program backs collaborative
projacts and partnerships tackling global challengeas
like climala, anargy. and mobility. Key for funding
projects that drive technological innovation,
sustainability, and efficiency.

Eligibility: Within EU or associated countries.
Consortia of minimum 3 entilies.

Funding: Non-for profits has 100% actions coveared
For-profit has 1007% of research actions and 70% o
innovation actions covearad.

inland
waterway
transport

Innovation Fund

The IF supports the commearcialization
af law-carbon technodogies to reduce
greenhouse gas emissions.
Eligibility: Within EL ar associatad
countries. Projacts must be malure
anaugh to damonsirate applcations
and scalability. Technolagies thal
inchede reneawable energy, advanced
biofuels, edectrification, hydrogen
applications, and digital innovations.
Funding: Large-scale projacts are
over 1000M; Medium between 20M and
100 and Smaall ara batwasan 200 and
2.5M.

Connecting Europe Facility 2

CEF2 is an integral part of the TEM-T palicy. CEF2
fecuses on funding propacts that modernize, build,
dewalap, or upgrade critical transport infrastructure,
ineluding MVT. The pregram pricrlizes projects that
confributa to decarbonization, enhance connactivity,
and improve tha inferoparability of Evrope’s transport
sysiems.

Eligibility: ¥Within EU or asscciated countrias.
Damonsirative innovative technalagias or solutions
with substantial GHG amission reduciion potential
raady for deploymeant and capabla to reach financial
close.

Funding: up to 60%%: / +E7_5M: Large-scala
deploymeant / -E7_5M: Early-stage technologies and V
smallar innavations.

d

i.“-

- - -
European Digital Innovation Hubs
EDHHs suppart industry diifalization by assisting companies, particularhy
SMEs, with adopting digital techralogies. EDIHs offar tachnical axpartisa,
expanmentation, funding, and networking opportunities.
Eligibility: Within ELl or associatad courntries - SMEs / prewviding regional
support tailored 1o local neads on Al cybersacurity, high-perfarmance
computing and advanced digital skills.
Funding: Large-scale daployment of digital technodogies. They wark in
synergy with other programmas such as IF to scals up successiul pilots
and profotypes.

L
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European Structural and
Investment Funds

Relevant ESIF programmes include Eurdpaan
Regional Developmant Fund (ERDF), the Eurcpaan
Saocial Furd (ESF), the Cohesion Fund (CF), the
Eurcpean Agricullural Fund for Rural Devalopmant.
Eligibility: Withan EU or associated countries,
Suppaorting innovation salufions for sustainable
infrastructura, daveloprmant of emvironmental
stewardship and integration of sustainable practices.
Funding: ESIF funds issue calls through national
and ragional authorities, Gan cover up to 85% of
projact costs.

LIFE Programme

LIFE program suppors projacts within
the EU or associated cowntries that
promote sustainability, circular

; aconomy, enargy efficiency, climale
rasilience, bodiversity protaction, and

acosystam praservation.
Eligibility: Within EL) or assaociated
countrias.

Funding: Available for various sub-
pragrams focusing on diffarant areas
like circular economy, climals changsa
mitigaticn, adaptation, and claan
anargy fransition.

and deployment in IWT

E’}ﬁ* Funding :

' "‘r_i'{fir?‘; opportunities .
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European Investment Bank

EIE financas projacts that enhanca sustaimabla
dewalopmant and infrastructura to facilitate the
fransition to a low-carbon aconomy by providing
leans, guarantees, and aquity.

Eligibility: Projacts within EU or associated
countries. Partnerships batwean public and privala.
Funding: infrastructure development, environmeantal
sustainability, and social inclusion, covaring various
project types and sizes in the IWT sector.

inland
waterway
transport

Innovation Fund

Invest EU facilitates tha transition ko a
greener sconomy by financing projects
that raduce carbon amissions, improve
fransport efficiancy, and enhance
interconnactivity across Europea's
transport nabworks.

Eligibility: Within EL Member States
ar associaled countries and align with
EU sustainabiity goals.

Funding: Focusing an susianabla

in e odevalapment, low-

WPS RDEU roadmap [y innovations, and

Just Transition Fund

JTF supporis regions and communities transitioning
to & grean acanamy, by financing infrastroecturs
upgrades for low-amission vassels and altarnafive
fual solutions, the JTF aims o creats job
opportunities and stimulate sconomic growth in areas
affectad by the decling of fassil fuel industries.
Eligibility: Within EU Mamber States or associatad
countries that haawvily raly on lossil fusls or face
signiicant economic challengas during the grasn
transition. Collaboration amang public authortias,
private stakeholders, and local communities is
essantial.

Funding: Tha JTF provides a mix of granls and
financial assistance.

e - zthat all ragions
benefit from the green fransition.

A\ I )
Why is this important to you?

This brochurs is an assantial resouwrce for stakshalders in tha T sector, including RDEI
consultants, shipyards, ship operators and shipownears. Hare's why it matiers:

1. Access to Funding Opportunities: It consolidates vital information on various EU funding
machanisms tor RDE&I in IWT, empowearing stakeholdars to identify and secure financial
support for thair projacts.

2. Alignment with EU Climate Goals: The brochura highlights haw funding pregrams align
wilh key EU initiativas, such as the Europsan Green Deal and NAIADES I This relavance
ensuras that stakeholdars can not only secure funding but also contributs to broadar
enviranmental objectives.

3. Guidance on Application Processes: By outlining eligibility criteria, application processes,
and grant disbursamant mechanisms, the brochure provides chear guidance that halps
stakeholders navigate the funding landscaps afficiantly.

4 Support for Innovation and Infrastructure: It datails funding opportunities from programs
lika Horizon Europa and the Innovation Fund, underscaring the importances of innowation in
achiaving zaro-emission techrologias and enhancing transport infrastrecture.

5.Encouraging Collaboration: The brochure promotes collaboration among stakeholdars—
public authorities, private companies, and resaarch institublions—fasiering an integrated
approach o sustainable ranspon solulions.

E. Facilitating Economic Development: By emphasizing how funding can create job

opporturdties and simulate economic growth in regions transitioning away from fossil fuals,

it aligrz with the goals of the Just Transition Fund, benefiting local communitias.

11



WP5 RD&I roadmap

Overview on EU funding instruments available for RD&Il and deployment in IWT:

e Full report D5.1

e Short brochure (English)

* Long brochure (English)

* Long brochure (German)

* Long brochure (Dutch)

Input given to RD&I priorities for 2026 — 2027 (HEU calls)

2026: Comprehensive RD&I roadmap (public-private initiative), focused on the new MFF: Horizon
Europe post 2027/ FP10, European Competitiveness Fund and Connecting Europe Facility

PLATINA
4 Action 2 BRI


https://platina4action.iwtprojects.eu/wp-content/uploads/2025/01/250123_PLATINA4Action_D5.1_Funding_opportunities_for_RDI_and_deployment_activities_at_the_European_level.pdf
https://platina4action.iwtprojects.eu/wp-content/uploads/2025/01/250128_D5.1-Short-Brochure.pdf
https://platina4action.iwtprojects.eu/wp-content/uploads/2025/01/250128_D5.1-Short-Brochure.pdf
https://platina4action.iwtprojects.eu/wp-content/uploads/2025/01/250128_D5.1-Long-Brochure.pdf
https://platina4action.iwtprojects.eu/wp-content/uploads/2025/01/250128_D5.1-Long-Brochure.pdf
https://platina4action.iwtprojects.eu/wp-content/uploads/2025/03/D5.1-Long-Brochure_German-language.pdf
https://platina4action.iwtprojects.eu/wp-content/uploads/2025/03/D5.1-Long-Brochure_German-language.pdf
https://platina4action.iwtprojects.eu/wp-content/uploads/2025/03/P4A-D5.1-Long-Brochure-DUTCH.pdf
https://platina4action.iwtprojects.eu/wp-content/uploads/2025/03/P4A-D5.1-Long-Brochure-DUTCH.pdf

WP6 IWT knowledge platform & events

Providing a platform for collaboration and engagement among relevant stakeholders
interested in the transition to zero-emissions, smart IWT, and modal shift to IWW.

Objectives:
* Transfer and consolidate knowledge in the IWT sector and fostering dialogue

* |nput and feedback from stakeholders on the topics addressed in PLATINA4Action.

Achievement Strategy:

* Organizing Stage Events, Technology Transfer Workshops, and stakeholder consultations
to facilitate information exchange with experts and stakeholders.

* By ensuring synergies with relevant projects to optimize resource use and enhance
outcomes => dedicated platform for IWT RD&I projects.

PLATINA ;
4Action ceettiiiziiiil’’



Task 6.1 - Synergies between European projects
IWT Projects Cooperation Platform &f’ IWT p rOJeCtS

o Launch Date: 4 February 2025 at the Waterborne Days in Brussels
o 44 Complementary Projects contributing to innovation in inland waterway transport

Collaborative Ecosystem
o Serves as a hub for European RD&I projects in Inland Waterway Transport with thematic subgroups

Shared Objectives & Benefits
o Facilitates knowledge exchange among project coordinators
o Encourages best practices and alignment of research goals
o Focus on zero-emission technologies, digitalization, climate resilience, and a skilled workforce

Overcoming Barriers & Policy Influence
o Joint recommendations for policy measures and further research needs
o Enhances visibility of innovative solutions to policymakers, industry, and stakeholders

Website: European IWT Projects Cooperation Platform https://iwtprojects.eu/
LinkedIn channel: https://linkedin.com/company/iwt-projects

PLATINA .
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https://iwtprojects.eu/
https://iwtprojects.eu/
https://linkedin.com/company/iwt-projects
https://linkedin.com/company/iwt-projects
https://linkedin.com/company/iwt-projects

Task 6.2 — Technology Transfer Workshops

Focus on knowledge transfer to regional barge operators on
green and connected IWT:

e 1S TTW: 30 May 2024, Gorinchem, The Netherlands
e 2" TTW: 4 December 2024, Antwerp

e 39 TTW: 26 and 27 May 2025, Duisburg
e 4t TTW: 3 November 2025 in Budapest

e 5" TTW: 4 June 2026 in Gorinchem,
back-to-back with 2026 Maritime Industry fair.

* All materials are made available on the PLATINA4Action
website: presentations, video registrations, see the events

page
PLATINA EIIRTINEIIES

“Action :


https://platina4action.iwtprojects.eu/events/
https://platina4action.iwtprojects.eu/events/

Task 6.3 — Stage Events

e 15t Stage Event: 6 November 2024, Brussels

e 2"d Stage Event: 4 November 2025, Budapest

e 3" Stage Event: October 2026 presenting draft final results of PLATINA4Action

* All materials are made available on the PLATINA4Action website: presentations, video
registrations, see the events page

PLATINA .
“Action


https://platina4action.iwtprojects.eu/events/

Project management and dissemination

 Mid-term review of project took place in August 2025

* Advisory board was established for peer-review on deliverables
* Communication and Exploitation strategy and instruments

* Website

* Linkedln

PLATINA ; T
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Get connected and stay tuned

Website: https://platinadaction.iwtprojects.eu/
LinkedIn: https://www.linkedin.com/company/100895636

Home  Reports and papers Whoweare Whatwedo Events

. PLATINA
4 Action

PLATINA4Action

Horizon Europe research and innovation programme of the European Union under grant agreement No
101101358.

NAVIGATION ACTION PROGRAMME Maritime Transportation - 164 followers - 11-50 employees

PLATFORM FOR THE IMPLEMENTATION OF A FUTURE INLAND

PLATINA4Action “ Niels & 66 other connections follow this page

v CI==D (o) O

Home About Posts Jobs People

Page posts @

_ PLATINA4Action ~ PLATINA4Action
ibferima 164 followers =L 164 followers
2w e ® Tmo @
Agendas for PLATINA4Action Events are now Save the Dates —

available! PLATINA4Action events November 2025

Platform for the lmplementatlon of the nawgatmn action programme for action We are excited to provide the draft full ...more We are excited to announce two ...more . : :
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tel:+31107989830
https://platina4action.iwtprojects.eu/

SYNERGETICS project results and
decision support tool for vessel owners

SYNERGETICS | Synergies for Green Transformation of Inland and Coastal Shipping

4th Technology Transfer Workshop — Budapest, November 3, 2025
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synergetics

16 partners and two associated partners
from eight countries teamed up to
establish a landscape of Synergies.

The Coordinator is DST - Development
Centre for Ship Technology and
Transport Systems from Germany.

The project runs from January 2023, to
June 2026.

2
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Innovation Action SYNERGETICS
Retrofitting Challenges synergetics

Time pressure to limit climate change
Scalability of Drop-In solution HVO
TRL/CRL/ RRL of alternatives
Complex and confusing market
Maturity of technologies

Financing of investments

High costs of green energy/fuels

Lack of supply infrastructure
Regulatory uncertainty and gaps

Lack of commitment of stakeholders

All out of reach of (small) shipowners...

Funded by the Horizon Europe Programme of the European Union under grant agreement No 101096809
Funded by the Horizon Europe guarantee of the United Kingdom, under project No 10068310
Funded by the Swiss State Secretariat for Education, Research and Innovation
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Innovation Action SYNERGETICS
Structure

synergetics

EXPLORATION

hydrogen
electrification
DEMONSTRATION methanol ACCELERATION
hydrodynamic improvements

SYNCHRONIZATION

Check outputs:
www.linkedin.com/company/synergetics-project

www.svnergetics-project.eu
Greening of Inland and Coastal Ships in Europe by Means of Retrofitting: State of the Art and Scenarios
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Innovation Action SYNERGETICS
Demonstration synergetics

Full scale Model scale
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Innovation Action SYNERGETICS

Demonstration: Aft-ship replacement  synergetics
Rhenus / Ernst Kramer - ENI 04029360

= Reduction of the power demand by improved
hydrodynamic efficiency

= Re-design of aft-ship including powertrain
= Reductions between 15% and 34%

" LXBXT105m><95m><32m
= Age: 50 years

= Earlier retrofits
= Extended from 85 to 105 m in 1985
= Bow thruster added 1985
= New 1170 kW engine in 2004
= Side cells in 1993
= Propeller duct in 1995
= Carcranein 2004

Funded by the Horizon Europe Programme of the European Union under grant agreement No 101096809 6
Funded by the Horizon Europe guarantee of the United Kingdom, under project No 10068310
Funded by the Swiss State Secretariat for Education, Research and Innovation SYNERGETICS | Synergies for Green Transformation of Inland and Coastal Shipping | 03.11.2025



Innovation Action SYNERGETICS
Demonstration: Aft-ship replacement  synergetics
Deymann / Hirschhorn - ENI 04608410 (not part of SYNERGETICS) — REEDEREIDEYMANN =

= Supported by German state aid scheme GRUPPE
= Reduction of minimal draught by more than 20 cm

= Almost identical displacement

= Reduction of power demand by about 7%

= [ xBxT:135m x11.45m x32m
= Age: 25years

Numerische Untersuchungen
von technischen
Modernisier

an einem Hinterschiff

Bericht Nr. 2346
August 2022

Source: LinkedIn post of Concordia Damen 2025-10-24

Optimized

Original
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Innovation Action SYNERGETICS

SYNERGETICS Tools synergetics

Catalogue
of Greening Retrofit Solutions

Decision Support Tool Updated Transition Pathways
for Vessel Owners & Landscape of Synergies

Dec. 2025 pr. 2026

Handbook for Implementation
of Greening Retrofit Solutions

Apr. 2026

Scenarios for Policy Makers pr. 2026
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Innovation Action SYNERGETICS
Decision Support Tool for Vessel Owners syner

http://157.90.157.167:8080
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synergetics

Innovation Action SYNERGETICS

SYNERGETICS | Synergies for Green Transformation of Inland and Coastal Shipping
PLATINA4Action Technology Transfer Workshop, Budapest, 3 November 2025
Martin Quispel, SPB/EICB




Decision Support Tool for Vessel Owners

What is innovative? synergetics

Impact of weight and dimensions of energy convertor and energy storage
— Does it fit on board?
— What is the loss of payload and productivity?

Impact of bunker-time for renewable energy

« Forecast for the Total Cost of Ownership and comparison with reference situation
— Including impact on productivity of the vessel
— Including expected energy cost development (OPEX)
— Including choice when to do the investment and related capital cost (CAPEX)

Updated estimated economic and environmental performance of different retrofit solutions

SYNERGETICS | Synergies for Green Transformation of Inland and Coastal Shipping | 3 November 2025



Decision Support Tool for Vessel Owners

Fleet family options synergetics

« Motor vessels dry cargo

Coupled convoys

- L=>110m
- 80m=<L<110m - s
- L<80m
* Motor vessels liquid cargo . Large cabin vessels
- L>110m

-80m=<L<110m
» Push boats

— P < 500 kW

— 500 < P < 2000 kw

— P > 2000 kW

Day trip and small cabin vessels

SYNERGETICS | Synergies for Green Transformation of Inland and Coastal Shipping | 16 September 2025



Decision Support Tool for Vessel Owners

Fleet family options

Decision support tool

O Vessel type Input values Qutput options Total Cost of Ownership Capital cost details Operational details Emission details Summary results Documentation
Select vessel type =
To what type of fleet family does your vessel belong to? Please select the most appropriate fleet family below
Push boats (P = 2000 kW) v i ]
1 info:
The fleet families that can be selected in this selection box are based on vessel types with similar dimen-sions and power
outputs. Select the fleet family in which your vessel fits the most.
What type of diesel engine do you currently have on you vessel
Old diesel engine (unregulated) A a
2 info:
Within the tool, the outcomes of the cost calculations are compared with a diesel engine as a reference point. To make the
comparison more accurate for your situation, you can select the engine type here that best corresponds to your currently
installed diesel engine.
Next =

SYNERGETICS | Synergies for Green Transformation of Inland and Coastal Shipping | 16 September 2025

synergetics



Decision Support Tool for Vessel Owners

Options for retrofit solutions synergetics

» SCR&DPF to reduce air pollutant emissions (NOx and PM)
« Engine renewal: New Stage V diesel engine
» HVO (renewable drop-in fuel)
 (Bio-)LNG fuel combustion engine
» Methanol single fuel or dual fuel combustion engine
« Hydrogen combustion engine (single fuel)
» Hydrogen Fuel Cell system, including battery
« Full battery electic
— Swappable batteries
— Fixed batteries

SYNERGETICS | Synergies for Green Transformation of Inland and Coastal Shipping | 16 September 2025



Decision Support Tool for Vessel Owners

Operational input values
Decision support tool

Vesseltype @ Inputvalues Output options Total Cost of Ownership Capital cost details Operational details Emission details Summary results

Documentation

Define input values

Operational input values =

Select diesel input method:

Use default fleet data I i }
© Enter manually ’

Enter annual diesel consumption per ship (in tonnes):

2500,00 = g

K} info:

The fuel consumption is used to calculated the estimated yearly fuel cost and the Total Cost of Ownership for the different
technologies. When choosing the option “"Used default fleet data” an average fuel consumption corresponding to the fleet
family based on PROMINENT project data will be used. When choosing the option “Enter manually” a selection box will
appear where you can fill in your own yearly fuel consumption when known. The manual input option will provide a more

accurate calculation and is, therefore, recommended.

Select minimum required autonomy (days):

—_———. B
1 31

SYNERGETICS | Synergies for Green Transformation of Inland and Coastal Shipping | 16 September 2025

synergetics



Decision Support Tool for Vessel Owners

Additional input values

Additional input values =

Select the desired Installed Power here (KW):

5]
@
@

108

Average Installed Power: 3458 kW

The selected power (2800 kW) is lower than the average installed power for Push boats (P = 2000 kW).

Select the interest rate of the Capital investment here [%]:

oo

Default interest rate: 6 %

The selected interest rate matches the default value.

Select the depreciation Period of the capital investment here (Years):
20
®

15

Default depreciation period: 20 years

The selected depreciation period matches the default value.

SYNERGETICS | Synergies for Green Transformation of Inland and Coastal Shipping | 16 September 2025
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Decision Support Tool for Vessel Owners

Emission reduction filters

Emission requirements

[} Info:

Not all renewable technologies achieve the same emission reductions. Using the filters here, you can select the minimum
emission reduction you would like to achieve compared to diesel emissions. By selecting an emission reduction value, the
tool will filter out technologies that have a lower reduction than the chosen value. The tool includes three types of emissions:

CO, equivalent (CO,e, which includes carbon dioxide and methane emissions), NOx, and Particulate Matter (PM).

Select the minimum desired CO4e saving here (%)
4]
®
@ 100

Select the minimum desired NOx saving here (%)
@
®

0 1lae

Select the minimum desired PM saving here (%)
@
®
@ 100

SYNERGETICS | Synergies for Green Transformation of Inland and Coastal Shipping | 16 September 2025
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Decision Support Tool for Vessel Owners

Cost inputs synergetics

Cost input values

Yearly profit (€)

250000,00 - o+ o

Yearly personnel costs (€)

350000,00 i

Yearly insurance costs (€]

100000,00 - 4+ a

CAPEX subsidies (if applicable) (€)

0 + o

SYNERGETICS | Synergies for Green Transformation of Inland and Coastal Shipping | 16 September 2025



Decision Support Tool for Vessel Owners

Inputs for payload and bunker time impacts synergetics

Decision support tool -

Vessel type Inputvalues @ Output options Total Cost of Ownership Capital cost details Operational details Emission details Summary results Documentation

Select personalized output options

Include additional TCO costs:

None a
Cost due to loss in payload

© Costdue toincreased bunker time
Both

= Previous Next =

SYNERGETICS | Synergies for Green Transformation of Inland and Coastal Shipping | 16 September 2025



Decision Support Tool for Vessel Owners

Output results

Total Cost of Ownership, compared
CAPEX
OPEX

Emission reduction levels
— CO2e WTW / TWT

— NOx

- PM

Presentation in layers: ranked overall results, details, full data

Output exports to MS Word, PDF, CSV file

SYNERGETICS | Synergies for Green Transformation of Inland and Coastal Shipping | 16 September 2025
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Decision Support Tool for Vessel Owners

Work in Progress - Next steps synergetics

« Validation and further refining the model

* Guidance and information boxes

« Versions in multiple languages: English, German, Dutch
« Integration of representative coastal vessels

* Publication of the tool end of 2025

 Further development and maintenance over the next years

SYNERGETICS | Synergies for Green Transformation of Inland and Coastal Shipping | 16 September 2025



Decision Support Tool for Vessel Owners

Live demo synergetics

« Demo of Decision Support Tool (Beta version)

« Internet address: http://157.90.157.167:8080/

SYNERGETICS | Synergies for Green Transformation of Inland and Coastal Shipping | 16 September 2025
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« mquispel@eicb.nl

» D.siebenheller@eicb.nl
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Methanol, LGC

a promising fuel for inland waterway propulsion systems?
4th Technology Transfer Workshop

[ ]
November 31, 2025 + Malin i PLATINA



Content

« The LEC GmbH and the large engines
« Pathways towards decarbonization

« Methanol combustion concepts

- Methanol engine performance

« Summary and outlook

© LEC GmbH



The LEC GmbH and the large engines LGC

Application field

i mENL EmEnEn g © Stadtwerke Kiel AG
Transportation e e

e IS R ™ T

Power generation



The LEC GmbH and the large englnes

Research focus

System Integration

Tribological
System and
Wear of
Critical
Components 4

CCS and
Reforming
Technologies

.
L ]
L ]
L]
n
n
Sensorics and
Controls

’ Key competence — comprehensive consideration at all levels

. Comprehensive consideration at certain levels

~ Primarily at system level

© LEC GmbH ¢ 4th Technology Transfer Workshope 2025-11-03 ¢ Slide 4



The LEC GmbH and the large engines L o

Infrastructure

LEC Laboratory at the Graz University of Technology Campus
(Suitable for a wide range of fuels such as H,, CO, MeOH, ammonia, etc. and all types of conventional fuels)

I Tes_t R|_g SCE Experiments } MCE Experiments } System Validation >
nvestigations

|[e Laboratory 3 SCE Test Beds MCE and System Test Bed
(Injection, Ignition and Combustion) (up to 900 kW) (up to 3,500 kW)

© LEC GmbH ¢ 4th Technology Transfer Workshope 2025-11-03 « Slide 5



In million tons

Pathways towards decarbonization L C

Transport demand

Freight transport on the traditional Rhine - 2022

30
25
20
15
10
5
0
\ N o o
¢ & E & -\o"} .so&\l_ &’ &
) o o & & & &
23 Q{ AN (\?’ Vs 4
@@ \\ (l OO
& \©
o @
O ) \(g’

Source: Annual Report 2023 Inland Navigation in Europe — Market Observation | 2023
© LEC GmbH ¢ 4th Technology Transfer Workshope 2025-11-03 ¢ Slide 6

In total 155.5 million tons transported on the
traditional Rhine in 2022

https://safety4sea.com/

Inland shipping accounts for about 2% of the total
GHG emissions from inland transport globally

Source: United Nations adopts landmark global decarbonization strategy in transport
by road, rail and inland waterway | 2024



Pathways towards decarbonization LGC

Engine Lifespan vs. Climate Targets

At least -20% in GHG At least -70% in GHG Net-zero GHG
= QO = = Q
-55% .in GHG -90% in GHG Net-zerio GHG
> @ > 9 > ¢

Power Generation &
=
Minin E w o<
@5
Marine | N2 § § &
@
- =
Rail 3 &>
Today 2025 2030 2035 2040 2045 2050 2055

. Average Lifespan or Time to Major Overhaul of Engine

© LEC GmbH ¢ 4th Technology Transfer Workshope 2025-11-03 ¢ Slide 7



Pathways towards decarbonization ®

Energy density vs. storage capacity

Estimated energy storage volume ratio [-]

Batteries

Liquid Hydrogen (LH2) |

Compressed Hydrogen 700 bar (CH2) | NN
Methanol (MeOH) [l

Liquid Ammonia (LNH3) |

Liquefied Natural Gas (LNG) [Il}

|
||

Bio-diesel

2 = Diesel/MGO (baseline)
https://www.highperformancebattery.ch/de/anwendungen/binnenschiffahrt.php

0 5 10 15 20 25

1 e 3 i
Fossil Fuels m Biofuels %5%&:5 % Green Electricity Q} ;%;ﬂ@\: I
cc

+ CJ Post-combustion

Direct Use 0(} Direct Use O() Batteries |é| E| E-fuels (PtX) al) Direct Use ﬁ

© LEC GmbH ¢ 4th Technology Transfer Workshope 2025-11-03 ¢ Slide 8

Source: Wimmer, A. et al.: “Pathways to the Decarbonization of Oceangoing Vessels — From Hydrogen Engines to On-board Carbon
Capture Concepts “, in: in: Lenz, H. P. (ed.): 46. Internationales Wiener i




Pathways towards decarbonization

Green E-fuels | fuel properties and combustion characteristics

Narrow < Ignition Limits g RUIlL
Sk |gnition Energy . Viow

Low V¥ =——0_ Flame Speed il

© LEC GmbH ¢ 4th Technology Transfer Workshope 2025-11-03 ¢ Slide 9

LCC



Pathways towards decarbonization LGC

Methanol - a green e-fuel with high potential

Methanol properties: Scenario for the methanol price
« Renewable e-fuel, widely used in the chemical Bio-methanol / E-methanol
industry and could be produced cost-efficiently in
the future
100 Current |Mature
« Benefits compared to other e-fuels 0= A
g S =
Fuel storage 80 _%_E E"E
Global availability N 5
@ 60 S e = £
Safety requirements ~ § - § =
a = L
S 40 . °
20
Current fossil
0

= Bio-methanol =E-methanol
© LEC GmbH ¢ 4th Technology Transfer Workshopes 2025-11-03 ¢ Slide 10 Source: www.IRENA.org



Pathways towards decarbonization LGC

Methanol - a green e-fuel with high potential

Methanol properties:

« Renewable e-fuel, widely used in the chemical
industry and could be produced cost-efficiently in

the future 3.5 _
H Diesel

- Benefits compared to other e-fuels _ >0 mE-methanol
Fuel storage §
Global availability g
Safety requirements o
()
« Favorable knock resistance compared to gasoline ;’u

-> Well-suited for premixed combustion

* Lower heating value, high latent heat and
incomplete combustion process
- Challenging for mixture formation

- High methanol and formaldehyde emission
© LEC GmbH ¢ 4th Technology Transfer Workshope 2025-11-03 ¢ Slide 11

Lower heating Laminar flame Min. ignition Latent heat of
value speed energy vaporization



Methanol combustion concepts
Fuel admission

Port Fuel Injection Low Pressure Direct Injection

PFI LPDI

O O

Methanol rail 10-50 bar 50-100 bar

pressure:

© LEC GmbH ¢ 4th Technology Transfer Workshope 2025-11-03 ¢ Slide 12

LCC

High Pressure Direct Injection
HPDI

O

600-1200 bar

= Air =» Methanol



Methanol combustion concepts LGC

Fuel admission

Spray imaging

Spray chamber
investigation

© LEC GmbH ¢ 4th Technology Transfer Workshope 2025-11-03 ¢ Slide 13



Methanol combustion concepts LGC

Fuel admission
Liquid Spray

Spray chamber
investigation
o | |
| E
- 1.25 ms 1.7 ms

Prail™ 10 bar

Prai= 90 bar

- Higher rail pressure leads to higher air
entrainment and smaller spray droplets

© LEC GmbH ¢ 4th Technology Transfer Workshope 2025-11-03 « Slide 14



Methanol combustion concepts LGC

Ignition process

Cl combustion concepts

Low-pressure High-pressure

\ J

Autoignition of
methanol spray

Y Very challenging to
reach autoignition

Autoignition of the diesel fuel conditions for
methanol

© LEC GmbH ¢ 4th Technology Transfer Workshope 2025-11-03 ¢ Slide 15 ) ]
= Air = Diesel " Methanol



Methanol combustion concepts LGC

Ignition process

Cl combustion concepts Sl combustion concepts

! y ! H

i »\# ﬁ »
. N \.
Low-pressure High-pressure Autoignition of
methanol spray
\ J Spark plug in combination W|th
Y Very challenging to Pre-chamber system

reach autoignition Y

Autoignition of the diesel fuel conditions for
methanol

© LEC GmbH ¢ 4th Technology Transfer Workshope 2025-11-03 « Slide 16 ) ]
= Air = Diesel " Methanol



Methanol combustion concepts LGC

Fuel admission and ignition process for marine applications

1 !

Low pressure dual fuel High pressure dual fuel
< 50 bar <1000 bar

© LEC GmbH ¢ 4th Technology Transfer Workshope 2025-11-03 ¢ Slide 17
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Methanol combustion concepts LGC

Low pressure methanol dual fuel concept

Combustion concept characteristics
‘ ‘ * Mainly a pre-mixed combustion process
» / * Minor hardware adjustments to serial production engine
- Particularly well-suited for retrofit solutions

/ « Port fuel injection < 50 bar

© LEC GmbH ¢ 4th Technology Transfer Workshope 2025-11-03 ¢ Slide 18 » Air » Diesel » Methanol



Methanol combustion concepts LGC

Low pressure methanol dual fuel concept

Combustion concept characteristics
‘ ‘ * Mainly a pre-mixed combustion process

- Particularly well-suited for retrofit solutions
« Port fuel injection < 50 bar

/ * Minor hardware adjustments to serial production engine

............ Challenges

| « Mixture formation and incomplete combustion
! . - High unburned methanol fraction in the exhaust

« Boost pressure control is needed
@ « Ignition process of the pilot diesel fuel

« Unstable combustion and combustion anomalies at low
energetic diesel fractions

© LEC GmbH ¢ 4th Technology Transfer Workshope 2025-11-03 ¢ Slide 19
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Methanol combustion concepts
Low pressure methanol dual fuel concept

Spray droplet diameter

I small
O .

I large

© LEC GmbH ¢ 4th Technology Transfer Workshope 2025-11-03 ¢ Slide 20

LCC

Wall film mass




Methanol combustion concepts LGC

High pressure methanol dual fuel concept

Combustion concept characteristic
‘ ‘ « Mixing controlled combustion process (diesel-like)
« Integration of a high-pressure methanol and a
»\ diesel (pilot) injector
- New cylinder head is needed
\ « Implementation of a high-pressure methanol

pump system

L ] « High effort required for retrofit solutions
| . > Concept for a new engine

© LEC GmbH ¢ 4th Technology Transfer Workshope 2025-11-03 ¢ Slide 21
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Methanol combustion concepts LGC

High pressure methanol dual fuel concept

Combustion concept characteristic
‘ ‘ + Mixing controlled combustion process (diesel-like)
« Integration of a high-pressure methanol and a
»\ diesel (pilot) injector
- New cylinder head is needed
\ +  Implementation of a high-pressure methanol

pump system

L ] « High effort required for retrofit solutions
| . > Concept for a new engine

<:> Challenges

« High system complexity

« More safety requirements needed
« Higher NOX emissions

© LEC GmbH ¢ 4th Technology Transfer Workshope 2025-11-03 ¢ Slide 22
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Methanol combustion concepts

High pressure methanol dual fuel concept

<
- 20 ] r
T s £ Ik
o ' )
5 10 . | | SoC Diesel
& [ 1 SoC Methanol
g 5 —1"“—"—"“ :
e ]
2 o { = -
= ' 1
) - L3 1
§ N
: ! Dwell '
. el

g

. ,
. : ] \
o T h
a2 [ '
~ ' 1
o 650 y 4

1
2 620 ——
(0] v 1
9 590 I .
Q > f '
s 560 —
™ L} 1
S 530 —
c ' '
(] [} 1
< 500
g -20 -18 -16 -14 -12 -10 -8 -6 —4 =2
Crank angle / CAD

© LEC GmbH ¢ 4th Technology Transfer Workshope 2025-11-03 ¢ Slide 23

Injector current methanol / A

LCC

Methanol injector

Diesel (pilot)

Methanol



Methanol engine performance LGC

Investigation on a single-cylinder research engine

Both concepts were
Implemented

Engine specifications

Engine speed [1/min] 750 - 995

Valve timing Early IVC

Charge air Provided by external
compressors

© LEC GmbH ¢ 4th Technology Transfer Workshope 2025-11-03 ¢ Slide 24



Methanol engine performance LGC

Measurement results — energetic diesel fraction variation

Methanol emissions

BSMeOH / g/kWh : : : : 3
CmmHigh 1 e T

,,,,,,,,,,,,,,,,,,,,,,

,,,,,,,,,,,,,,,,,,,,,,,,,,

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

BSNO, / g/kWh

77777777777777777777777777777777777777

Diesel

ffffffffffffffffffffffffffffffffffffffffff

Ny Low pressure
| @i Knocking and d p|f |
: - pre-ignition limit uaitue

[ \ [ [ \
0.0 0.1 0.2 0.3 04 05 0.6 0.7 0.8 0.9 1.0 1.1

Ppiesel /-
© LEC GmbH ¢ 4th Technology Transfer Workshope 2025-11-03 ¢ Slide 25




BSNO, / g/kWh

0.0 0.1 0.2 0.3 04 05 0.6 0.7 0.8 0.9 1.0 1.1

© LEC GmbH ¢ 4th Technology Transfer Workshope 2025-11-03 ¢ Slide 26

Methanol engine performance

Measurement results — energetic diesel fraction variation

Methanol emissions
BSMeOH / g/kWh |

,,,,,,,,,,,,,,,,,,,,,,,

———————————————————

,,,,,,,,,,,,,,,,,,,,,,

,,,,,,

,,,,,,,,,,,,,,,,,,,,,,,,,,

77777777777777777777777777777777777777

ffffffffffffffffffffffffffffffffffffffffff

Ppiesel /-

High pressure
dual fuel

Diesel

Low pressure
dual fuel

*evaluated operation range



Methanol engine performance LGC

Emissions and exhaust aftertreatment systems

Diesel Methanol
l HP-DF

- 2.4 g/kWh 15 mg/kWh

+0.44 g/lkWh
Ul |
NOx THC Soot

L , MeOH +

formaldehyde +
© LEC GmbH ¢ 4th Technology Transfer Workshope 2025-11-03 ¢ Slide 27 THC LP'DFLOW Pressure Dual Fuel

emissions included HP-DF...High Pressure Dual Fuel




Methanol engine performance LGC

Emissions and exhaust aftertreatment systems

+ 19 g/kWh Diesel Methanol
l HP-DF
- 4.2 g/lkWh
— ——
— I —
NOx THC Soot

l , MeOH +
formaldehyde +

LP-DF...Low Pressure Dual Fuel

© LEC GmbH « 4th Technology Transfer Workshope 2025-11-03 « Slide 28 THC
emissions included HP-DF...High Pressure Dual Fuel



Summary and Outlook LCC

« In the marine market in particular, methanol will play an important role in the
decarbonization of propulsion systems

« The diesel-methanol dual fuel concept is particularly well-suited for retrofit solutions

© LEC GmbH ¢ 4th Technology Transfer Workshope 2025-11-03 ¢ Slide 29



Summary and Outlook LCC

« In the marine market in particular, methanol will play an important role in the
decarbonization of propulsion systems

« The diesel-methanol dual fuel concept is particularly well-suited for retrofit solutions
Low-pressure methanol dual fuel concept

- Attractive choice for retrofit solutions

« Challenges in mixture formation and combustion process

High-pressure methanol dual fuel concept

- Engine performance similar to a diesel engines

- High effort for retrofit solutions - more relevant for new engines

« Complex system

© LEC GmbH ¢ 4th Technology Transfer Workshope 2025-11-03 ¢ Slide 30



Summary and Outlook LCC

« In the marine market in particular, methanol will play an important role in the
decarbonization of propulsion systems

« The diesel-methanol dual fuel concept is particularly well-suited for retrofit solutions
Low-pressure methanol dual fuel concept

- Attractive choice for retrofit solutions

« Challenges in mixture formation and combustion process

High-pressure methanol dual fuel concept

- Engine performance similar to a diesel engines

- High effort for retrofit solutions - more relevant for new engines

« Complex system

Emissions

« Reduction of NOy and soot emissions compared to diesel engines

« High methanol and formaldehyde emissions
- new layout of exhaust aftertreatment systems
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Actions towards zero-emission
Danube fleet

Gert-Jan Muilerman (viadonau) & Manfred Seitz (Danube Commission) |
3 November 2025 | Technology Transfer Workshop PLATINA4Action
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Purpose of DC/ PA1a process towards zero-
emission Danube fleet

= Analysis and identification of current challenges and opportunities within the
sector

= Evaluation of the potential of near zero-emission technologies by stakeholders
= Definition of short-term and mid-term goals for the Danube waterway transport

= Qutlining key areas for action and propose strategies to overcome existing
obstacles and achieve policy targets

= For the time being the roadmap focuses on cargo transport only, as this
segment seems to be faced by the most persistent challenges

» Passenger transport and its pathway to zero-emission sailing will be included
at a later stage
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Vision and long-term policy goals
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European Green Deal

= Broader EU strategy: achieve climate neutrality by 2050

= QObjective for the transport sector: reduce greenhouse gas (GHG)
emissions by 90% by 2050/proposed new milestone in 2024: cut GHG
emissions by 90% by 2040 (baseline 1990)

Renewable Energy Directive (RED Ill)

= Part of the EU’s “Fit for 55" programme

» Binding targets for the transport sector: 14,5% GHG intensity reduction
in transport fuels by 2030 (compared to 2020), at least 29% renewable
energy share
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Actions towards zero-emission Danube fleet

= Summary report developed by PA1a and Sonireion [R5 222N
Danube Commission

= On the basis of workshops with industry
and Member State representatives in
Budapest on 8/10/2024 and 12/05/2025

= The document outlines strategic actions to A O et summary
achieve GHG reductions and emphasizes T G

pragmatic steps that consider current fleet
conditions and economic realities in the
Danube region.
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Current status
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Current Danube Fleet (estimation)

Vessel type (motorized units) Estlgnc?it\?: fT:;? ber

Passenger vessels 200
Push boats <500 kW (incl. tugs 300
Push boats 500 - 2000 kW (incl. tugs 350
Push boats >= 2000 kW (incl. tugs 25
MCV Dry >=110 m 100
MCV liquid >= 110 m 5
MCV Dry 80 - 109 m 250
MCYV liquid 80 - 109 m 40
Motor vessels <80 m 120
Total 1,390

Table 1: Danube fleet: Estimated number of motorized units
[Source: own calculations based on statistics of Danube Commission and PROMINENT project]
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Estimation of GHG emissions of the Danube cargo fleet

= Estimation of the total CO, emissions from Danube cargo vessels:
1.6 million tons of CO,/year

= Diesel consumption of 513 min litres/year or 430,000 tons/year

= Basis for the estimation: definition of vessel types and operational
profiles, values and modelling tools to assess fuel consumption
and emission outputs provided by projects such as PROMINENT
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Transition pathways for Danube
navigation by 2030 and 2050
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Pathways for Danube navigation

= Stakeholder consultations within Danube workshops: in total 55 respondents

= By 2050, the 55 respondents expect that 64% of engines and fuel types
used on the Danube waterway will be either CCNR Stage 2 or Stage V,
powered by diesel or drop-in biofuels.

= As market circumstances and subsidies in Western Europe accelerate the
adoption of zero-emission ships, the fleet composition is expected to shift by
2030. The older ships being replaced in Western-Europe will likely find
their way into the Danube fleet, as in the last decades since the
opening of the Main-Danube corridor in 1992.

= This relative “modernization” could be supplemented by drop-in HVO fuels,
as new owners are unlikely to invest in costly retrofits that far exceed the
value of the vessel.
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Pathways for Danube navigation

A clear majority of the sector representatives participating (21 out of 29
respondents) in the DC/PA1a workshop in Budapest on October 8, 2024
identified HVO as the most promising & cost-effective alternative fuel

COMPARED TO CONVENTIONAL DIESEL ENGINES FOLLOWING GREENING
TECHNOLOGIES ARE CONSIDERED MOST PROMISING AND COST-EFFECTIVE
(Number of respondents ranking technology on T° place; n=29)

25
21
20
15
10
5
. . 2 2 2 2
Ranking of most promising and
cost-effective alternative fuels 0 ]
[Source: PA1a EUSDR, 2024]
M Biofuels (HVO, LBM) W LNG (Liguefied Natural Gas) H2 (Hydrogen) MeQH (Methanol) Battery

"= Federal Ministry .
Innovation, Mobility ad
and Infrastructure VI onau
Republic of Austria

MINISTRY OF TRANSPORT,
INFRASTRUCTURE AND COMMUNICATIONS 11




N MDonaukommission

iiterrey
1 [GommissionldulDanube)
Danube Region )

Co-funded by ) DANUBE REGION
the European Union reeay

Pathways for Danube navigation

= HVO:
— Immediate GHG reduction option for inland shipping
— Compatible with diesel engines but needs NOx/PM after-treatment

— Faces challenges with lubricity, higher price, limited sustainable
supply, and competition from other transport modes e.g. aviation

= Qther fuels:

— Hydrogen, methanol, ammonia require major infrastructure and
vessel investments

— Swappable battery containers are a flexible option but limited by
sparse container terminal networks in the Danube Region
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Implementation barriers
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Barriers towards zero-emission Danube fleet

= Economic Constraints

— No viable business case: High cost of green fuels (CAPEX and OPEX)
and technologies with no ability to pass on costs to cargo customers

— Limited access to finance: Few financial institutions specialize in IWT,
and fleet owners, especially in the cargo sector, lack equity to invest in
retrofits or new vessels.

— Slow fleet renewal (cargo). Engines and hulls in use in the cargo sector
last for decades; without regulation, most are retained and refurbished
rather than replaced.
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Barriers towards zero-emission Danube fleet

= Regulatory Gaps

— Existing emission regulations do not affect the legacy fleet.

— RED lll is practically not applied to Danube navigation by the Member
States and no regulatory mechanism ensures renewable fuel availability
for IWT.

— National tax and subsidy regimes are inconsistent, distorting fuel market
dynamics and competitiveness.
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Barriers towards zero-emission Danube fleet

= Technical Barriers

— Fuel infrastructure: While diesel refuelling is well-established, there is a
lack of infrastructure for hydrogen, methanol, or battery-electric
systems. Furthermore, cargo and passenger shipping have established
separate supply chains. Mutual benefit of establishing infrastructure is
therefore not guaranteed.

— Fuel availability. Estimated need for HVO by 2030 is 500,000 to
600,000 tonnes annually for both cargo and passenger vessels on the
Danube; securing this at competitive prices will require major policy and
industry coordination.

— Market dynamics: Biofuel supply is constrained by competing demand
from other sectors. Production is not currently sufficient for wide IWT
adoption.
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Policy strategies towards a greener
Danube fleet
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Short-term policy strategy for drop-in fuels as a
ready solution

= HVO (Hydrotreated Vegetable Oil) ready to use short-term solution

= Roll-out of HYO
— reliable annual supply of ca. 430,000 tons of certified HVO needed for
competitive pricing
= Regulation as key driver for the roll-out of HVO
— Stable regulatory framework and coordinated approach
— Financial support for ramping up the HVO production in the Danube states
— Coordinated implementation of REDIII in the area of INT
— Harmonized taxation of HVYO and HVO blends, as further crucial elements
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Mid-term policy strategy for zero-emission
technologies beyond drop-in fuels

= Other green fuelling solutions shall be developed further in parallel to mitigate
risks regarding availability and price and to achieve higher resilience.

» Regulation has historically been main driver of transformation in IWT

» To successfully implement alternatives beyond drop-in fuels, the current
market failures must be urgently addressed through:

— A predictable and pro-innovation regulatory framework that provides legal
certainty and equals conditions for all

— A goal-based and technology-neutral approach

— Funding and support for technological advancements beyond drop-in
solutions, making other renewable energy solutions more efficient and cost-
effective over time.

"= Federal Ministry R
Innovation, Mobility ad
and Infrastructure VI onau

Republic of Austria

A5 K MINISTRY OF TRANSPORT,
WP INFRASTRUCTURE AND COMMUNICATIONS 19




N MDonaukommission

iterrey
5 (CommissionldulDanube]
Danube Region

Co-funded by ) DANUBE REGION
the European Union reeay

Actions towards zero-emission Danube fleet

a) Safeguard coordinated roll-out of alternative fuels between EU Member
States around inland waterway transport

b) Use the potential of AFIF for roll out of alternative refuelling infrastructure
(Alternative Fuels Infrastructure Facility)

c) Ensure active state aid implementation by Member States
d) Investigate ETS-2 opt-in for inland navigation

e) Harmonise and improve taxation regime ensuring competitive pricing for
renewable fuels

f)  Amend NRMM Regulation to include methanol and hydrogen as reference
fuels for certification of combustion engines

g) Create RTD and innovation funding opportunities that ensure SME-friendly
access

h) Create dedicated IWT investment Fund
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The role of CESNI in the field of digitalization

* Develop and update ES-RIS, the CESNI standard in the field of River Information
services

* With experts from Member states, sector, manufacturers etc.

e CCNR, EC and other bodies may refer to it

e Publish guidance documents to raise awareness or facilitate ES-RIS’s implementation
e cyber security ininland ports
e AlSinstallation guidelines

* Guidelines on personal data transmitted in the context of RIS

*  Monitor, support and contribute to many initiatives all around Europe
* CESNI/TI follows the pilot projects and helps to learn lessons from these projects

* CESNI eventually proposes targeted follow-up actions, when the technology is
mature enough, and when harmonisation is needed

03/11/2025 4



O ! Focus on ES-RIS
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European Standard for
River Information Services

* ES-RIS contains 7 parts
e Part 0 — Definitions, Abbreviations and (external) References
* Parts|andV —inland ECDIS
* Parts Il and VI — Vessel Tracking and Tracing (AlS)
e Part Ill — Notices to Skippers

e Part IV —Electronic Reporting International

03/11/2025 6



European Standard for
River Information Services

* A new edition of ES-RIS every second year
e ES-RIS 2025/1 is the latest adopted edition
* Next edition ES-RIS 2027/1 is to be adopted in October 2026
e Synchronous with ES-TRIN

* Enforcement through national and international regulation

* The revised EU RIS directive will make direct reference to the latest
adopted edition of ES-RIS

03/11/2025 7



CESNI/TI status report

November 2025
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CESNI/TI Status Report

* TGAIN

e ES-TRIN works on type-approved TGAIN (incl. monitoring of
presence in the wheelhouse)

* ES-RIS works on the visualization of TGAIN on inland ECDIS
* CESNI/QP works on training brochure for the TGAIN

* Use of XML for all ERI messages (instead of UN/EDIFACT)

* Standardisation of AIS AtoN and ASM

e AIS installation guidelines

* CESNI RIS guidelines

* Follow pilot projects on intention sharing etc.

03/11/2025 9



CESNI

THANK YOU FOR YOUR ATTENTION

CESNLEU

Raphaél Le Guillou


https://cesni.eu/
https://cesni.eu/
https://cesni.eu/
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Further enhancement of RIS enabled Corridor Management along
European waterways!
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Objectives
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EURIS system

* Joint operation by 13 countries (soon more)
e Gathers fairway-, infrastructure- and traffic-
related data from national data sources

* Single point of access for the users
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http://www.eurisportal.eu/

Data

e 27.500 km Waterways

e 271.429 Objects

e 12.000 vessel tracks (average) o

e 1.857 Notices to Skippers 3.900 berths (only as points)

2.900 lock complexes

e 1.199 water levels

9.500 bridges

e 186 discharge measurements

e 96 actual vertical clearances

e 74 actual least sounded depth
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To use EURIS i

www.eurisportal.eu FEURIS

* Public information available directly
* Vessel specific information after registration
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http://www.eurisportal.eu/

3 Your Platform for

CEERIS ®

Central & Eastern European Reporting Information System

Reporting-Only-Once

- CEERIS
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What is CEERIS? :_{_’O

Flexible Common Electronic Reporting System: CEERIS ®

* Reporting only once =2 Reduction of reporting burdens
* Overview on Reporting Requirements along route for specific transport
e Reporting by Vessel Operators or their Agents

e Customised provision of transport reports to Receiving Authorities

-1 oEeRIs
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http://www.ceeris.eu/

QS
Main User groups e

CEERIS
 National ERI Admins

* Configuration of reporting requirements and receiving authorities

* Reporting Parties
* Creation, submission and management of electronic transport reports
* Receiving of responses from authorities

* Receiving Authorities
e Receiving of electronic reports by different means (dashboard, e-mail, API)

Co-funded by
the European Union




»
CEERIS Status and Usage .__C_{U_O

From 01/23 to 05/2025: CEERIS ®
63.000 reported transports

198.000 reports to authorities
@ 3 reports per transport

nerational

Operationa

Total monthly distribution of voyages and reports
across all partner countries (2023 - 2024)
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CEERIS Status and Usage C{_’O
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Extended towards:

e DE-LU-CH by the end of 2026
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Impressions

5 CEERIS

Katrin Haselbauer -
Receiving Authority

Reporting

Reports dashboard

Auto responses

Statistics

Auditing

Find Requirements

the European Union

Reports dashboard

Priority table History table

Vessel name

Negrelli

Negrelli

IGNORE TEST CEERIS

Queen Mary-Clairy Il

Queen Mary-Clairy 1l

Queen Mary-Clairy 1l

Alpha

Queen Mary-Clairy Il

Queen Mary-Clairy Il

Viadonau Fantasy Vessel 1

Vessel ENI

30000110

30000110

35099999

77889200

77889900

77889200

30000011

77889200

77589900

23456789

Reporting requirement

AT- DANGEROUS GOODS RE...

AT - PORT REGISTRATION RE...

AT - STATISTICS REPORT for t...

AT - DAVID Arrival Report

AT - DAVID Crew List (Arrival)

AT - DAVID Passenger List (Ar...

AT - PORT REGISTRATION RE...

AT- DANGEROUS GOODS RE...

AT - STATISTICS REPORT for t...

AT - PORT REGISTRATION RE...

SK Gabtikovo - Voyage Notification

Type Received
Riheatin 16/12/2021
=S 14:16
Arrivi 16/12/2021
miving 1416
i 15/12/2021
Passing 13:50
Arrivi 14/12/2021
rriving 17:24
Asii 14/12/2021
o 17:24
pro 14/12/2021
e 17:24
Arrivinz 13/12/2021
s 18:46
Navizati 13/12/2021
RS 16:05
Pacei 13/12/2021
assing 16:05
- 13/12/2021
Arriving 1414
SVP PK Gabdikovo / Lock of GabCikovo

Status

Updated

Rejected | @

Received

Received

Received

Received

Received

Updated

Updated

Received

Optional

B ==

o

PR

U0

Q. Search by vessel name, vessel ENI or report title { = Filter |
ETAJETD Permit Action
N/A Manage :
ETA « 15:00
Yes :
16/12/2021 =3 Manage :
N/A Manage .
ETA « 12:00 )
17/12/2021 o Manage 3
ETA « 12:00
A -
17/12/2021 M Manage 3
ETA » 12:00
A :
17/12/2021 i Manage i
ETA « 19:00 .
13/12/2021 N/A Manage :
N/A Manage .
N/A Manage i
ETA« 14:00 -
13/12/2021 N/A Manage :
Rows per page: 10 1-100f 14 3 3


http://www.ceeris.eu/

»
To use CEERIS :_{ “a

www.ceeris.eu CEERIS ®

CENTRAL & EASTERN EUROPEAN
REPORTING INFORMATION
SYSTEM

Platform for

reporting only once

CEERIS aims to reduce administrative barriers and reporting burdens within Inland
Navigation step by step with an increasing number of participating Receiving
Authorities by enabling efficient and transparent electronic reporting procedures.

Log in (or create account) —

* Landing page provides overview on covered reporting requirements per countries
 Additional reporting requirements will be covered step by step

Co-funded by
the European Union


http://www.ceeris.eu/
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Mario Kaufmann
mario.kaufmann@viadonau.org

Co-funded by
the European Union


mailto:mario.kaufmann@viadonau.org

AVIS Project: objectives,
main outcomes, and
further activities

PLATINA4Action
4th Technology Transfer Workshop

Thematic session 2 - Digitalization in IWT

(P _—
Consulting EY

© GMV Property — 11/2025 - All rights reserved



Introduction

Main Objective: to analyse how EU Space Data can be used for
Automated Vessels on European IWW. In order to do this analysis, a
prototype will be defined, design and implemented and will be used in
pilots * demonstrations in different EU IWW important corridors.

More specifically:

Define minimum requirements in technical, operational & regulatory terms to
guarantee safe & secure navigation for automated vessels in different levels of
automation on European IWW.

Demonstrate & validate the findings by means of several pilots, making use of
EU Space data from Galileo, EGNOS & Copernicus.

Those activities are expected to:

contribute to the NAIADES III objectives for the development, demonstration
and deployment of automated shipping concepts.

contribute to EU Framework for IWW and Automated vessels.

contribute to the standardisation work within relevant IWW standardisation
bodies.

Funded by
© GMV Property - 11/2025 - All rights reserved Page. 2 H the European Union



Project Team

- N

qnvc

TRESCOC S e 9NV

TLonsutng ™) gavromenta

m Consortium partners:

Funded by gn ,
© GMV Property - 11/2025 - All rights reserved Page. 3 n the: Europosn Union

GMV: experience in GNSS, Copernicus, prototypes development, pilots® execution,
standardization

WSV: expertise on IWW navigation and operation

RSOE: expertise on IWW transport and river information services

HAC: expertise on IWW transport and inland ship design

TRESCO: expertise on Inland Navigation systems

BM: knowledge on autonomous and IWW transport, Standards and regulations, and RIS
EY: knowledge on downstream space applications in the field of IWW and on
communication and outreach activities

GMV-RO: expertise on GNSS, IWW and all aspects related to Low Danube pilot



Overview of the Planning

- Work Packages:
High level view

WP-1000
Definition of operational
scenarios

(GHv)

WP-0000

Management
(Gmv)

WP-2000
Identification of user
requirements
(GMv)

Safety case defi

WP-320¢

design
(GMv)

Identification and a
challenges and ba

WP-4000

automated vessels
(Gmv)

WP-5000

Prototype development &
design of pilot projects
(Gnv)

WP-6000
Implementation,
demonstration & validation of
pilot projects
(GMV)

© GMV Property — 11/2025 - All rights reserved

WP-6100
WP-1100 WP-3100 WP-4100 . b
- Sy WP-2100 2 ‘WP-5100 Pilot Coordination and
Review of Navigation IWW Operational safety Identification of main .
Operations for IWW Ide?s;jf::’é:{;%r challenges EGNS(SGFJSS"WP‘! conclusion
(Wsv) (GMV) (GMV) (M) (eMv)
W= 1200 A WP-2200 WP-4200
EU Space exchange IWW- WP-3200 ; H . WP-5200 WP-6200
===  Navigation Operational E;J iﬁ:fﬂimﬁ"gﬁf GNSS SafetyCase lde":;:ﬁz:,’?: %‘:?:z:‘s of COP Prototype f—t Pilot 1-RIHN
Concept q (GMV) d (GMV) (WsV)
(wsv)
. vy y
WP-1300 WP-3300 WP-4300 WP-6300
- Sensor fusion Copernicus Safety Case Identification of the - i
(GMV) & (GMV) o possible actions We-5300 [==| Pct2-Mddia Danbe
(GMV) - ECDIS integration (RSOE)
(Tresco)
WP-1400 WP-3400
WP-6400
— e vahdahun(gm%few e WP-5300 Pilot 2-Lower Danube
L— AVIS Prototype (GMV-RO)
(GMV)
WP-6500
Pilot 4-Guadalquivir
(GMV)
Page. 4

WP-7000

Outreach activities and
advisory group
((37]

WP-7100
ml Webpage
(EY)

WP-7200
=| Consultations & Survey
(EY)

WP-7300
t==| Workshops & Final Event
(EY)

WP-7400
P Report to institutions
(EY)

WP-7500
Advisory Board

management
(EY)

Funded by
the European Union

WP-800
Standardization
(Gnv)

awv



Wide Range of Activities:

AVIS project gathers a diverse variety of activities:

Activities related to operational aspects, mainly identified in
WP1000

Technical activities, mainly related to WPs 2000-5000
Pilots, mainly identified in WP6000

Awareness activities, mainly identified in WP7000
Standardization activities, mainly identified in WP8000

Stakeholders' involvement, mainly identified in WP7000 but
also linked to other WPs

Funded by
© GMV Property - 11/2025 - All rights reserved Page. 5 H the European Union



Overview of the Planning

Reviews &
Milestones:

¢ TO: KOM date
(30/01/24)

Review [/ Milestone

ygﬂgy 28/1230/01 24/04
L

Name Acronym Date Objective(s)
Start of Activities Son To-1m lStart of the performance of the contract (the day of entry
into force of the contract)
- to authorize the start of project activities by EC.
Kick-0Off Meeting KOM TO - to clarify and settle open points and details of the
study to be undertaken
- to discuss, modify or approve by the Commission the
Inception Meeting M TO+3m Inception Report, taking into_account the comments of
the kick-off meeting mentioned above.
Intermedlate report 1 IRM1 Tos+izm | - to dISCUS‘.-?, modify or approve by the Commission the
meeting Intermediate Report 1
Inteqnedlate report 2 IRM2 To+22m | - to dlscuss_., modify or approve by the Commission the
meeting Intermediate Report 2
Draftlfinal repart DFRM T0+32m | - tg discuss, modify or approve by the Commission the
meeting Flna_l Report quft -
Final report meeting ERM T0+37m | - tt.] discuss, modify or approve by the Commission the
Final Report
®© © © .
ok * * D¢
I ] | 1 |
TO-ImTO TO43m TO+12m TO+32m  TO+37m
29/01 30/09 30/02
BC| TBC
JL J\ (Ba) )\ (TeQ)
1 T | 1
2024 2025 2026 2027

© GMV Property — 11/2025 - All rights reserved

AVIS Schedule

Page. 6

Funded by
the European Union
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Overview of the Planning

Study
Logic &
Schedule:

TO+bm

TO+8m
TO+9m
TO+10m

TO+15m
TO+16m

TO+18m

HERE
WE ARE

WPO00D: Management

00; Cutreach Activities & Ad

TO+24m

WP70L

TO+27m

- ¢ Funded by
Page. 7 0. = per pil - the European Union W
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Summary of Developed & under-development

Activities
Main AVIS Activities already developed: A & Electr
cen Def tools
Outreach Sensor Needs &
Actlv Fusion Re s
EU Space CONOPS and Interface definition
Safety Case Definition (pending final approval)
» Standardisation: CESNI PNT & I-MSR WG involvement & Standard
Draft Doc. for min reqgs for automated vessels & EU Space Data AB
Manageme Outreach
nt Activities
© GMV Property - 11/2025 - All rights reserved Page. 8 - r"u“ng::":ia" Wsilory gw

V VYV VY VY VYYVY

Identification of potential Sensor fusion
IWW needs & User Requirements for Automated Navigation
EU Space interfaces Requirements
Main AVIS Activities under development: ’
> AVIS prototype implementation AVIS
» Consolidation of identified challenges for safe operations & resilience of
Automated Navigation Challenge ~amplem. Barriers
» Consolidation of Identification & analysis of ‘ Consolid.
standardisation/regulation barriers Consolid
ation

Definition of IWW Operational Scenarios
EU
CONOPS M Space
Def anag Reqs
Pilots” Plan high level definition (pending final approval)
» Outreach Activities: Workshops, Consultations, webpage, linkedin...

Navigation operations & electronic tools to support IWW operations
AVIS AVIS AVIS
Safety i -
Tech. Case Def pilots “Def
Approac
AVIS Technical Approach (pending final approval) B
» AB management




AVIS: Further Activities

= AVIS Prototype Implementation

m Expected to end implementation for pilots by 01/26
= AVIS Pilots

= To be performed along 2026

= Preliminary dates:
= Guadalquivir: 03/26
= Lower Danube: 05/26
= Rhine: 09/26
= Middle Danube: 10/26

= AVIS Standadization
m CESNI PNT & I-MSR WG participation

= Preparation of next 2 versions of the Standard Draft Document for minimum
requirements for automated vessels & EU Space Data

= AVIS Outreach
= Consultations
= Worskshops
= Final Event (Hungary, preliminarily end 2026/beginning 2027)

© GMV Property — 11/2025 - All rights reserved Page. 9



Stay tuned on AVIS progress

Website of the project: https://avisproject.gmv.com/

- European
Commission

NEWS

Upcoming AVIS Workshop m

On 30th October from 14:00-17.00 we are organising the first of three AVIS workshaps! During this interactive
enline workshap, a dedicated workshop on Automated Vessels on European Inland Waterways, the AVIS
‘consartium wil present the work completed throughout the project and...

LinkedIn: https://www.linkedin.com/company/avisproject

s \ \
\

Automated Vessels on European Inland Waterways

Servicios de investigacion - 58 seguidores - 11-50 empleados

D o) O

Inicio Acerca de Publicaciones Empleos Personas

© GMV Property — 11/2025 - All rights reserved Page. 10
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Thank you!

Héctor Llorca
hector.llorca@gmv.com

|
S INNOVATING SOLUTIONS

© GMV Property — 11/2025 - All rights reserved - Funded by

the European Union



PORT SOLUTIONS FOR EFFICIENT, EFFECTIVE AND SUSTAINABLE MULTIMODALITY

Digitalisation in Inland Waterway

=
i
Transport '

Identifying Regulatory a
Challenges & Opportunities MultiRELOAD

through MultiRELOAD

Erwin van der Linden

Regulatory Affairs Coordinator, EGTC Rhine-Alpine
Technology Transfer Workshop Platina4Action
3rd of November 2025, Budapest



: . . , MultiRELSAD
Port Solutions for Efficient, Effective & o

Sustainable Multimodalit

 MultiRELOAD demonstrates how
automation, Al, and predictive tools
can make inland ports smarter and
greenetr.

e Duration: 2022—-2025 (2026) | 22
partners | 9 countries

* Innovation Areas: Smart Logistics —
Digital Nodes — Business Models &
Regulation

e 7 Demonstrators in Duisburg, Vienna,
Basel

* Targets: +5% modal shift to rail/IWT |
+20% efficiency | —10% cost




MultiREL@AD

Why digitalisation in inland ports

|5 key to modal shift

75% of inland freight in Europe still travels by road.

Inland ports can unlock modal shift — but space, cost, and labour constraints limit
capacity.

Digitalisation is the “fourth mode”: improving efficiency without new
infrastructure.

MultiRELOAD supports EU Green Deal, Fit for 55, and NAIADES Il strategies.



: : : : : MultiREL@AD
Turning terminals into intelligent

multimodal systems

* Focus on automation, predictive
maintenance, Al-based optimisation.

- Demonstrators B1-B3 improve efficiency, £ amms Mo
reliability, and sustainability. ' “ A

* Three-layer approach tested: Terminal -
Node - Corridor integration.

* Results in average handling capacity
increase: 18-25%.

 Digitalisation at terminal level is a
precondition for integrated corridor
management and zero-emission
operations.




MultiREL@AD

Example of demonstrations




MultiREL@AD

PORT SOLUTICNS FOR SUSTAINABLE MOBILITY

Demonstrators B1-B3 Key Re

19 UTC 1696147819 162818 25.04

* B1 — Automated Load Detection:
+20% faster processing, 98% accuracy,
improved safety.

e B2 — Predictive Maintenance: —15%
downtime, —10% energy use, +92%

uptime.

e B3 — Al Container Simulation: -12%
unproductive moves, +15% yard
capacity, +5% throughput.




TRL7-8 level means repllcatlon

ith limited ada

MultiREL@AD

PORT SOLUTICNS FOR SUSTAINABLE MOBILITY

Demo

B1 - Automated Load
Detection

B2 - Predictive
Maintenance

B3 - Predictive Container
Positioning

Innovation

Cameras, LIDAR & OCR
detect wagon and container
IDs in real time; data
integrated in digital twin.

loT sensors monitor cranes
& reach stackers; predictive
dashboard for condition-
based service.

Al-driven simulation
optimises stacking &
reshuffling; “digital twin
playground” for terminals.

Key Results (from D6.4)

+20% faster processing at
gates; 98% identification
accuracy; improved worker
safety.

—-15% downtime; —10%
energy use per crane; 8—
10% maintenance cost
savings; 70% energy saved
per cycle.

—12% unproductive moves;
+15% yard capacity; +5%
overall throughput;
improved traffic flow.

Lessons / Barriers

Integration into TOS
systems complex; requires
unified data standards
(EDIFACT/eFTI).

High initial cost,
uncertainty over liability
for Al recommendations.

Data quality & historical
completeness essential;
privacy of operational KPIs
still sensitive.



MultiREL@AD

PORT SOLUTICNS FOR SUSTAINABLE MOBILITY

What terminal operators and authoriti

* Main benefits perceived: faster
processing (57%), higher throughput
(29%), lower energy use (21%).

e Predictive maintenance most trusted
innovation (by 92% of users).

* Al planning recognized as useful but
underused (70%) due to missing skills
and uncertain ROI.

e Barriers: integration complexity (50%),
investment cost (50%), skills gap
(29%).




. MultiREL@AD
Legal & governance barriers for =

ital ports

70% of surveyed operators indicated willingness to adopt if regulatory & funding
support increase, but:

No harmonised data standards across terminals (XML, EDIFACT, CSV).
Liability for Al-driven decisions unclear.

Data ownership & competition law limit sharing.

eFTl & RIS provide basis but rollout uneven.

Regulatory sandboxes needed for Al pilots.

= Absence of harmonised standards is a bigger barrier than legal prohibitions.



. . MultiRELSAD
Pathways for replication and

cale-up (2025-203C

Short term (2025-27): final validation KPls, complete business models.

Mid term (2027-30): replicate B1-B3 in 10—12 terminals, integrate with
RhinePorts Information System (RPIS) 2.0

Long term (2030+): link with European Mobility Data Space (EMDS) & Digital
Corridor Management (DCM).

Expected corridor impact: +20% efficiency | =10% cost | —20% CO.,.



MultiREL@AD

Linking MultiRELOAD to the EU digital

transport ecosystem

DLTF & FEDeRATED: data-sharing architecture alignment.

eFTIl: paperless freight data exchange — basis for terminal interoperability.

RIS Directive (recast 2023): digital services integration for inland navigation.

ALICE Physical Internet Roadmap: interoperability and visibility across supply
chains.

ETP & EMDS: next steps for integration and governance alignment.



. . MultiREL&AD
From pilots to policy —

hree questions

 How can regulation accelerate digitalisation?
e Should EU corridors develop joint data standards?

e Which incentives make Al mainstream in IWT?



S

MultiRELOAD CONTACT
PORT SOLUTIONS FOR SUSTAINABLE MOBILITY Phone:+31 6 505 242 63
erwin@aristoi.eu

Thank you for your
atte ntion! www.multireload.eu

Funded by The project receives funding under the Horizon Europe Call “Safe, Resilient Transport and Smart Mobility services for
the European Union passengers and goods” | Call ID: HORIZON-CL5-2021-D6-01, Grant ID: 101069796
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BUREAU
TELEMATICA
BINNENVAART

B N

Vigion and R&D programme

INLAND WATERWAY TRANSPORT 3.0

THE INTERNET OF SHIPS

Henk van Laar, October 2015

Drawn up by Bureau Telematica Binnenvaan




Bureau Telematica Binnenvaart

House of IWT Digital Excellence

STRATEGY ‘DIGITAL BY DEFAULT’
SKILLED & PREPARED

Fleet
Traffic
Maha g Shient Management Logistic Haman
Rules- & Management Flnance Reoiirees
PROCESSES ; Smart
iver egulations
Nav1gat|on Marketlng Accountmg S
Information Training
& Sales
Services
Safety

Digital Twin - Vessel & Fairway
Mobile Data Infrastructure - Availability & ‘Fit for Purpose’
Federative/Decentralized Data Sharing - Data Sovereignty
Message Standardization & e-Documents

ENABLERS
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IWTP Governance Structure

European
AV Ve
fw. 1
Platform

@ european
barge union

MANAGEMENT BOARD - V-

EBU Secretary General | ESO Secretary General

Exexutive Director Exexutive Director

Brussels office team

Coordination

Sustainabilit Nautical and

Infrastructure Environment &

Committee Safety Committee Technical Committee




Key Functions and Activities of the IWT Platform
— R

* Operates from Brussels, engaging in EU-level discussions and policy formulation.
* Influences IWT sector contributions through interactions with EU, regional, and national governance.

2. Project Development and Implementation:

* Development and implementation of strategic EU Funded Projects and own initiatives
* Aiming to enhance the sustainability safety, and efficiency of inland navigation

mmmm 3. Stakeholder Engagement:

* Involves a diverse range of stakeholders, including:
* Ship owners and operators
* Cargo interests
* Infrastructure providers
* Crew members
* Industry associations
* Environmental organizations

mm— 4. \/alue Chain Approach:

* Promotes collaboration across the entire value chain to tackle challenges and create opportunities.

e 5. Think-and-Do Tank:

* Represents IWT sector interests in Europe.
* Enhances inland navigation's role in the transport market.
M * Contributes to EU transport policy and project implementation.




sl 1. Greening and Innovation:

Operational Objectives

* Reduce environmental impact and improve efficiency.

7. Technical Safety Requirements:

* Promote and adhere to stringent safety standards.

madd 2. Safety and Environmental Protection:

* Implement best practices and adhere to safety
standards.

8. Competence of Inland Skippers:

* Enhance skipper training and professional development.

3. Education, Training, and Working

Conditions:

* Ensure a skilled workforce with improved training and
conditions.

9. Workforce Transition Support:

* Provide early retirement pensions and vocational
training for transitioning workers.

==l 4. Nautical and Technical Aspects:

* Optimize navigation and operational performance.

10. Stakeholder Engagement:

* Ensure project relevance through broad stakeholder input.

11. Consultation and Coordination:

*Involve social partners and coordinate with Member States.

~

5. Better Financing of Waterways:

e Secure funding for waterway maintenance and
development.

12. Transparency and Accountability:

*Maintain transparency through yearly reports and external audits.




PLATINA
4 Action

Il Ret. Ares(2024)4754556 - 02/07/2024

EUROPEAN COMMISSION

DIRECTORATE-GENERAL FOR MOBILITY AND TRANSPORT

MOVE - Mobility and Transport
Ports and Inland Navigation

European Commission
Call for tenders EC-MOVE/2024/0P/0044

Implementation of the digitalisation vision for inland
waterway transport as part of the European Green Deal Open
procedure

TENDER SPECIFICATIONS




EU Inland Water Transport Digitalisation Vision

By 2035, with the aim of achieving safe, seamless and sustainable inland
navigation, inland waterway transport in the European Union is a
competitive, resilient, attractive, innovative connected, cyber secure and
digital by default mode of transport for freight and passengers which is fully
harnessing the potential of digital technologies and emerging solutions,
thereby allowing effective data-sharing between all parties of the chain, thus
enabling seamless integration with other modes of transport as well as
automation, by embracing the latest digital achievements and contributing
to a better functioning of the Inland waterway single market. IWT will be
part of the concept of Physical Internet. It will help overall time efficient,
sustainable transport flows and support other modes to decongest.

PLATINA *®cecccsssces
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Key Objectives

Smart Administration:

e Unified policies, digital single window, paperless freight, smart traffic management, and
EU regulations for automation and crewing

Smart Vessels:

* Increased automation and remote operations, coexisting safely with conventional
vessels

Smart Infrastructure:

« 24/7 automated, remotely operated infrastructure, with digital traffic guidance

Smart Data:

* Fully digital communication, standardized data exchange, integrated into the EU
Mobility Data Space and single window systems

PLATINA
4 Action H eeottiaiiiiss
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European |
Commission

DiVINE - supporting the

implementation of the Digitalisation
vision for the WVT by 2035

Digitalisation Vision Inland Navigation Europe



> DIVINE 2. CONSORTIUM PARTNERS

ECORYS A

* X
D
European «

I\ ™ %
1w 1
Platform

The European Inland Waterway Transport Platform
is the lead organization of the consortium.

InnovatieCentrum

Expertise- en
Binnenvaart

viadonau

L
O
oo

Danube Commission

()C

\rcle

Group
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2> DiVINE 1, PRESENTATION OF THE PROJECT OBJECTIVE

General objective

The project should develop closer public-private cooperation in IWT and facilitate the implementation of
the IWT Digitalisation Vision across all navigable EU river basins.

Specific objectives

1.Phase 1: Stakeholder Mapping

2.Phase 2: Desk research, one-to-one interviews and elaborate and refine the objectives of the vision.
3.Phase 3: Stakeholder consultation process

m Discuss the role and commitment of stakeholders to the IWT Digitalisation Vision
m Develop a clear roadmap with required actions and responsibilities to ensure implementation by 2035

14



<> DiVINE 3. STRUCTURE OF THE PROJECT

Task 0 - Project management & Quality assurance

Task 1 - Stakeholder mapping Task 2 - Elaboration of the objectives

Task 1.1 - Mapping of stakeholders Task 2'-1 - Des'k regearch:
relevant to the IWT Digitalisation Vision Analysis of legislation and N
objectives literature Task 2.3 -
1 . l Operationalisation
- - of the objectives

Task 1.2 - Creation of a stakeholder list Task 2.2 - Interviews:

Stakeholder insights and >
and database
engagement

| !

Task 3 - Set up and implementation of the stakeholder consultation proces

Task 3.1 - Design and coordination of the

stakeholder consultation process
l Task 3.3 - Drafting of the implementation

plan and roadmap

Task 3.2 - Implementation of the stakeholder
consultation process

Task 5 - Unforeseentasks

1 .

SaI}IAI}0. yoBaInQ - pjsel
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Bringing together EU RD&I projects for IWT

* Creating synergies with cooperation platform:

* More impact by means of consolidated / joint statements and recommendations for RD&I and policy measures
* Increased visibility to the community and stakeholders
 More efficient and effective execution of projects in terms of impact, stakeholder engagement, dissemination

* Facilitating meetings and document exchange platform to learning from each other to increase the knowledge base

* Follow-up of “Joint EU Smart Shipping & Logistics Platform”, organised by the NOVIMOVE project until
May 2024

 Hosted by PLATINA4Action project to provide a secretariat function at least until December 2026

 TEAMS site, website and LinkedIn channel are active and operational

PLATINA
4 Action

4 IWTprojects



“Synergies between European projects”

* Launch Date: 4 February 2025 at the Waterborne Days in Brussels

* 44 Complementary Projects contributing to innovation in inland waterway transport

* Serves as a hub in a network of European RD&I projects in Inland Waterway Transport
* Facilitates knowledge exchange among project coordinators

* Joint recommendations for policy measures and further research needs

* Enhances visibility of innovative solutions to policymakers, industry, and stakeholders

* Central website: https://iwtprojects.eu

PLATINA
4 Action

¢ IWTprojects


https://iwtprojects.eu/
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European IWT Projects
Cooperation Platform

The Inland Waterway Transport (IWT) Projects Cooperation Platform is @
dedicated initiative designed to enhance the efficiency, visibility, and impa
Research, Development, and Innovation (RD&I) projects in IWT. By fostering
collaboration among stakeholders and facilitating knowledge exchange, the
platform aims to drive innovation, strengthen market uptake of new
technologies, and influence policy to support the growth and sustainability of
IWT.
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Key Benefits of the
Platform

Objectives

Optimized Project Execution: The platform ensures that RD&I projects are carried out more effectively through improved stakeholder engagement,
streamlined dissemination, and impactful communication strategies.

Knowledge Sharing: A space for exchanging documents and insights, enabling participants to learn from each other and increase the collective knowledge
base on inland waterway transport innovation.

Amplified Impact: By issuing joint statements and recommendations, the platform provides a consolidated voice to advocate for future RD&I needs and
policy changes that address market barriers and support technology adoption.

Increased Visibility: Through online channels such as a dedicated website and Linkedin, the platform helps projects gain greater recognition and outreach
within the IWNT community and beyond.

The IWT Projects Cooperation Platform aims to:

° ble S Create connections between ongoing projects, particularly in technical areas, by providing a comprehensive overview of European
Union-funded projects and mapping commonalities and gaps across themes, market segments, and geographical scopes.
s Fac iematic - Groups: Organize task forces on key themes such as zero-emission innovations, offering a forum for discussing barriers, best

practices, and feedback from RD& efforts.
° anni S | , Coordinate joint consultations and engagement with relevant stakeholders, maintaining an up-

to-date list of key players and events related to IWT.
e Boc isse ‘ and Exploitat Enhance the visibility and impact of project results through joint events like “IWT RD&I Projects Week” and shared

communication channels, including a platform website and social media presence.

The platform primarily focuses on RD&l projects funded by the European programme Horizon Europe, covering areas such as Zero Emission Waterborne
Transport (ZEWT), logistics, human resources, digitalisation, clean hydrogen, and battery technologies. Additionally, it includes other EU-supported initiatives

like Connecting Europe Facility, Innovation Fund, INTERREG, and LIFE projects, as well as nationally funded RD&I projects with substantial budgets.

By providing an efficient cooperation environment for these projects, the INT Projects Cooperation Platform aims to accelerate the transition towards greener

and more efficient inland waterway transport solutions.



List of involved projects (44):

154IWT
AEGIS
AEMEAS

AUTOBARGE
AUTOFLEX

AUTOSHIP
A5
BOOSTLOG

CLARION
CLEVER

COMEX2
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FOR-FREIGHT
GRIP

IMMOWATR
I5TS

IWETT
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IWT projects

Cooperation Platform RD&l projects for IWT



Example project tile:

Synergetics

Project details

@
Project Full Name Synergies for Green Transformation of Inland and Coastal Shipping synerg etlcs

Goal Matching retrofit solutions for greening of the fleet with ship type,
dimensions and operational profiles.

Status Ongoing

Categories (Zero-)Emissions

More information
Cordis Link https://cordis.europa.eu/project/id/101096809

Website Link https://www.synergetics-project.eu

IWTProjects

Cooperation Platform RD&l projects for IWT
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LinkedIn channel:

https:
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IWT Projects
COOPERATION PLATFORM RD&I PROJECTS FOR IWT
Transportation, Logistics, Supply Chain and Storage - 153 followers - 501-1K employees

o Niels & 47 other connections follow this page

(st ) @
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153 Follcovisis (r( CLARION Project
‘ 313 f&ll}m'u'era
Tw =

; : #" The latest #CLARION Project Newsletter is out!
See a collection of active or

linkedin.com/compan

Sort by: Top ~

pastads by IW] Frojects Big news inside, we're talking all about the General Assembly, our brand-new ..more

View ad library
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https://linkedin.com/company/iwt-projects
https://linkedin.com/company/iwt-projects
https://linkedin.com/company/iwt-projects

Summary of the days’ discussions

Thematic session 1: Steps towards decarbonisation and emission
reductions in IWT

Thematic session 2: Digitalisation in IWT
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Ir. Martin Quispel (MSc.)

Project coordinator
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