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As maritime stakeholders evaluate zero-carbon fuel options, the verification of carbon intensity, as well as 
the full lifecycle impact of these fuels, will present a significant challenge. Ammonia and hydrogen, two of the 
most promising long-term alternative fuel candidates for shipping’s energy transition, are often produced 
using fossil fuels. This situation poses a dilemma for fuel purchasers in distinguishing between a fuel produced 
using non-renewable methods and one mixed with fuel molecules produced using green sources. Modern 
technology could lift the barrier of tracing the true carbon intensity to prevent mislabelling and illicit blending.

W ithout assurance, the indus-
try will be left idling to cope 
with uncertainty. Cheaper 
and more carbon-intense 

versions of hydrogen and ammonia will be 
rife, and with the operational cost of fuel still 
being a key driver for business decisions in 
shipping, corners will be cut.

Grey, blue, and green
Hydrogen and ammonia have different 

carbon footprints based on the energy source 
used at production. They are thus catego-
rised as grey, blue, or green to highlight their 
carbon intensity and production method.
Grey fuels are produced using fossil fuels and 
are moderate-to-high in carbon footprint. 
This category can include grey hydrogen, 
created from natural gas or methane using 
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steam methane reformation, and grey ammo-
nia, produced from hydrocarbon feedstocks.

Blue fuels are also produced using fossil 
fuels. However, the carbon emissions from 
the production process are captured and safely 
stored using carbon capture usage and storage 
technology, making these fuels low-carbon.

Green fuels are produced using renew-
able sources and are, therefore, zero-carbon 
options; an indicative example is hydrogen 
which is created by using clean electricity 
from surplus renewable energy sources (such 
as solar or wind power). This type of green 
hydrogen can be directly used to produce 
green ammonia.

Currently, less than 0.1% of the produc-
tion facilities globally are dedicated to water 
electrolysis, which is the source of hydro-
gen for both green production processes. 

However, as the demand for green fuels 
increases, the number of facilities is also 
expected to increase. With this growth, the 
amount of high-purity product coming from 
green processes will equally increase.

Technology’s role  
in future fuel assurance

In a recent report jointly published by the 
Lloyd’s Register’s Maritime Decarbonisation 
Hub and Safetytech Accelerator, Tracing the 
true carbon intensity of sustainable marine 
fuels, the role of innovative technologies in 
the end-to-end assurance of the green fuel 
supply chain is presented. The report features 
a collaboration of two technology vendors, 
TYMLEZ and Authentix, who each apply 
a different yet complementary approach to 
confirming the green credentials of a fuel.
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TYMLEZ’s guarantee of origin (GO) 
scheme uses blockchain technology for 
green hydrogen and green ammonia track-
ing systems. As part of the solution, each 
unit of hydrogen or ammonia is certified 
through a live facility data platform that can 
capture emission data during the produc-
tion process, such as water, fuel usage, and 
grid electricity consumption. Individual 
technologies and information validation 
enable the platform. They can follow any 
methodology, including the procedures of 
the International Partnership for Hydrogen 
and Fuel Cells in The Economy, to calculate 
greenhouse gas emissions.

Moving from the production side to the 
transportation and bunkering, Authentix 
proposed using synthetic markers, which 
are injected into the fuel to detect blending 
and mislabelling, as well as the origin of 
the fuel, to assure that it matches the digital 
signature even after blending.

Authentix has developed a system for 
liquefied petroleum gas (LPG), which 

1 Global Witness. 1 September 2022. The Trouble with Hydrogen. Retrieved online: The problem with hydrogen | Global Witness
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Fig. 1. Carbon emissions from different methods of producing hydrogen

Source: IEA 2019; Hydrogen Council 2021

Fig. 2. Features to include/avoid in designing a GO scheme

Source for figs. 2-4: Lloyd’s Register’s Maritime Decarbonisation Hub and Safetytech Accelerator’s Tracing the 
true carbon intensity of sustainable marine fuels
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Launched in 2020, the Lloyd’s Register Maritime Decarbonisation Hub is a joint initiative between Lloyd’s Register 
Group and Foundation. It brings together thought leaders and subject matter experts with the skills, knowledge and 
capability to help the maritime industry design, develop and commercialise the pathways to future fuels required 
for decarbonisation. Click www.lr.org/en/marine-shipping/maritime-decarbonisation-hub to learn more.

is stored and transported similarly to 
ammonia. The company’s solution 
involves injecting a chemical marker in 
the LPG as it is pumped into tanks, agi-
tating the tank filling to provide homo-
geneous mixing. The LPG can be sampled 
and tested with an analyser containing 
a specially designed high-pressure fuel 
cell to identify and quantify the amount 
of marked LPG.

A genuine energy transition – together
Whilst novel technologies provide 

insight into how they can provide the end-
to-end assurance of the green fuel supply 

chain, industry regulation will be pivotal 
in ensuring operators are incentivised to 
use green fuels. 

Schemes which reduce port fees for 
low-carbon users are an example of how 
the industry could lead this without wait-
ing for mandatory regulation; however, 
the introduction of rules and standards 
for the fuel supply chain to mandate the 
use of green or blue fuel would avoid the 
potential scenario of cost discrepancy.

Although some consumers are willing 
to pay a premium for green fuel in sup-
port of their environmental and corporate 
commitments, with fuel costs representing 
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Fig. 4. The principle of fluorescence detection

as much as 60% of the total ship operating 
expenses (OPEX), a disparity in price with 
grey fuels being significantly cheaper may 
drive its consumption over the blue and 
green energy sources.

Mandating guidelines for a smooth 
transition from grey to blue and then to 
green fuels would safeguard the OPEX for 
companies whilst ensuring that shipping 
continues on its path towards a renewable 
future, one in which owners and opera-
tors are assured of fuels’ green credentials 
from well to wake, allowing the industry 
to commit to a genuine energy transition 
together.  �

Fig. 3. An example implementation of blockchain-enabled GO for green hydrogen plant
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