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One shot, multiple hits

The maritime industry is at a crossroad. Having sailed under the 
radar for decades, it has recently found itself in the spotlight for 
its emissions, most visibly in the public eye the cruise ships whose 
auxiliary engines massively contribute to air pollution in port towns, 
with container ships, tankers, and bulkers in the background, 
burning heavy fuel oil for decades. The industry, which globally 
contributes to greenhouse gas emissions more than Germany, will 
have to clean up its act sooner or later.

m
any approaches are being debat-
ed: the use of scrubbers to clean 
the exhaust so as to continue sail-
ing on cheap bunker, the introduc-

tion of biofuels, and, of course, liquefied 
natural gas (LNG). All of these solutions, 
however, will be a temporary fix at best – 
whether the industry likes it or not.

The only solution to be truly emission 
free – as Maersk stated as its 2050 goal 
– will be to use hydrogen as fuel. When 
burned, it produces nothing more than 
clean water. It is highly energy efficient 
and lightweight. The main reason – or 
rather an excuse – it hasn’t been used 
so far was storage and lack of refuelling 
infrastructure. And, of course, the cost. 
New technologies render theses “alibis” 
worthless.

The road(s) not taken
Modern technologies such as Liq-

uid Organic Hydrogen Carrier (LOHC) 
or metal hydrides allow its safe storage 
at room temperature at no risk of explo-
sion. Existing combustion engines can 

be converted to burn hydrogen just as ef-
ficiently as diesel or even run in the dual 
fuel mode, allowing to switch from one to 
the other should hydrogen not be avail-
able (as demonstrated by CMB’s ferry 
Hydroville in Antwerp). The good ol’ fuel 
cells are naturally another possibility for 
smaller vessels (though cruise shipping 
heavyweights are also putting the tech-
nology to the test on-board their luxury 
over 200 m-long newbuilds).

Hydrogen is produced by splitting wa-
ter using an electrolyzer. In order to do 
so, electricity and pure water are needed. 
However, the latest technology – a mem-
brane free electrolyzer – even allows the 
splitting of the sea or ballast water without 
having to purify it, thus saving extra en-
ergy. That same process can also harvest 
some of the minerals inherent in seawater, 
in such a way creating an additional rev-
enue stream (our start-up, which has just 
hopped out of the accelerator programme 
PortXL, is championing this approach).

Going forward, it is not unthinkable to 
have this technology installed on-board 
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out of one kg of hydrogen). Moreover, in 
the process, seawater is turned into de-
salinated water – a boon to cruise ships 
or nations that are struggling with water 
scarcity. In such countries, desalinated 
water is priced at approx. 35 cents per li-
tre. Again, do the math: $0.35 times nine 
litres per kg of hydrogen results in $3.15/
kg. Your hydrogen production just cre-
ated another revenue stream which will 
allow you to offer it competitively even if 
your electricity prices are higher than 4.3 
cents per kWh.

And then, there may well be another 
incentive, namely carbon tax credits. The 
International Maritime Organization has 
calculated that each tonne of fuel burned 
produces approx. 3.1t of carbon dioxide. 
On the EU Emissions Trading System 
(EU ETS) one tonne of CO2 has averaged 
approx. $25. The math again: $25 times 
3.1 equals $77.5, divided by 260 equals 
$0.30. That’s another 30 cents per kg 
earned. Rumour has it that the EU ETS, 
following its reset and restructuring, will 
raise the price to $75/t of CO2.

The dots connect
Overstated costs can no longer be 

used as an argument as hydrogen can be 
priced competitively and still turn a profit 
(and yes, profits are necessary to incen-
tivise the maritime industry to make the 
transition and bear the costs attached to 
it). Storage technology has improved sig-
nificantly, too, and will be ready to move 
onto ships – if it hasn’t already. Refuel-
ling infrastructure will be made available 
across berths just as with LNG (once play-
ers like Maersk push for it, the ports will 
scramble to offer it). And the recent invest-
ment by Royal Vopak into Hydrogenious 
and its LOHC storage technology dem-
onstrates that the maritime service sector 
is preparing itself for that moment.  �

ships, allowing vessels to produce hydro-
gen from ballast or seawater while sail-
ing. While this cannot be achieved quite 
yet, it is certainly worth aiming for as it 
would hit two birds with one stone – the 
need to treat ballast water and provide 
hydrogen refuelling infrastructure. What 
requires sorting out, of course, is find-
ing a way of tapping into greater flows 
of renewable energy already on-board 
the ships, since the current efforts in this 
regard (Flettner rotors, sails, kites) are 
directed towards aiding propulsion and 
reducing fuel consumption.

Let the numbers do the talking
Currently, the price of low sulphur bun-

ker hovers around $600/t. One tonne is 
equivalent to approx. 260 gallons. One 
kilogram of hydrogen offers energy 
equivalent to one gallon of fuel. There-
fore 260kg of hydrogen can replace one 
tonne of fuel. Dividing $600 by 260 leads 
to a price of $2.30/kg for hydrogen to be 
competitive.

Modern electrolyzers can produce one 
kg of hydrogen by using approx. nine litres 
of water and 56 kWh of electricity. There-
fore, if you divide $2.3 by 56, you arrive at 
the necessary price per kWh in order to 
achieve that – some $0.041 per kWh.

Renewable energy has lately been 
priced a lot lower than that. Prices in the 
range from 3.0 to as low as 1.75 cents 
were offered, and due to the fact that 
offshore wind farms produce electric-
ity even when there is no demand, i.e., 
surplus energy prices dropped to or even 
below zero at times. And of course, there 
is always the possibility to hedge your ex-
posure via electricity exchanges.

But hydrogen has more to offer. 
When you burn it, the result is water va-
pour which can be cooled down on the 
spot to get hold of the water (nine litres 
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