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The Scope of the Problem

• The Danube fleet app. emits 1.6 
million tonnes of CO₂ annually.

• Under the ETS-2 carbon trading 
scheme, this equates to €140-160 
million per year in costs.

• This is approximately 19.4% of 
Vienna’s annual emissions, 
illustrating the significant impact 
of decarbonizing this sector.

• The challenge is clear: finding 
scalable, cost-effective solutions 
for immediate and long-term 
emissions reduction.
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What’s at Stake?

• The Danube fleet is primarily 
composed of older vessels, 
with a replacement strategy 
reliant on decommissioned 
ships from other regions.

• The fleet faces operational 
challenges due to:
• Limited economies of scale

compared to Western Europe.
• Infrastructural bottlenecks, 

particularly for newer, cleaner fuel 
technologies.
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Pathways to Decarbonization

• Zero-emission approach: Invest heavily in hydrogen and/or 
methanol propulsion.
• Requires extensive infrastructure and capital. 
• High initial cost but significant long-term benefits.

• Near-zero emission approach: Focus on biofuels as a short term 
& interim solution. 
• Fewer infrastructure changes necessary.
• Minimal upgrades to existing fleet.
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Pilot projects showing potential of biofuels

5



Pilot projects showing potential of H2
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Pilot showing methanol potential
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Pros and Cons of Each Approach

• Biofuels
• Pros: Lower upfront costs, immediate 

reductions in emissions.
• Cons: Limited long-term emissions 

savings. Limited availability and strong 
competition with other sectors like 
aviation, expensive.
• FAME could fill in some of the 

blanks but is controversial 
• Hydrogen and Methanol

• Pros: Long-term, zero-emission 
potential; aligns with future EU targets.

• Cons: High infrastructure costs; not 
feasible without significant upgrades of 
landside infrastructure. Regulatory 
framework not ready on short notice, 
needed for market uptake.



HVO vs. FAME in Inland Shipping

• HVO (Hydrotreated Vegetable Oil)
• Lower emissions (CO₂ and NOx).
• Better engine performance and longer storage life.
• Works well in cold climates and existing engines.

• FAME (Fatty Acid Methyl Esters)
• First-generation biodiesel made from vegetable oils or animal fats.
• Cheaper but with some drawbacks:
• Higher NOx emissions.
• Less stable over time (oxidation and cold weather issues).
• Can cause engine wear and filter clogging.
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Pricing
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Moving Forward

• Immediate actions possible
• Biofuels can offer a quick, cost-effective reduction in emissions

• However, supply, price level and origin are a topic of concern

• Long-term solutions available but currently with limited 
transferability
• Hydrogen and methanol propulsion represent the future 

• But will require substantial investment in infrastructure (tanktainers)

• Market uptake strongly depending on regulatory framework developments
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Moving Forward

• Fleet size is too small to be the key driver of change 
• Infrastructure upgrades need alignment with other industrial sectors
• Some Danube ports could be transformed into Smart Inland Energy 

Hubs

• New approach to modernisation needed (?)
• Full-scale market uptake of hydrogen propulsion in the West is not 

realized within 5 years from now 
• That is, if everything is going according to plan
• Second hand market: 5 + 25 years = 2055 when zero emissions enters 

the Danube area 
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Moving Forward

• Either way, complexity increases, dependencies will change, 
operational costs will most probably increase in general 
• but so will diesel…

• The Danube fleet is at a crossroads, and the decisions made today 
will determine its ability to meet EU’s 2030/2040/2050 CO₂ targets.

• Near zero emission vs. zero emission: food for thought
• Near zero in 2050 will most probably have a positive effect on 

willingness and believe within the sector that transition is possible
• Zero emission could still be a dot on the horizon for 2070
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Stage V engines
HVO100 +
Compliant with 2049 target
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Thank You!
Q&A: Any questions or points for further discussion?
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