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Global shipping emissions 

• The shipping industry is responsible for the movement of 90% of all global trade

• Supported by two million seafarers, the industry is the backbone of logistic supply chains, but it’s 
facing urgent environmental and social pressures

• Currently accounting for more than 2% of global greenhouse gas (GHG) emissions and emitting 
around 15% of some of the world’s major air pollutants annually

• 230 mil mt of fuel (around 2,7 TWh of energy, 1% of total electricity) are consumed as marine 
fuels  annually (ship&bunker)



Global shipping decarbonization 

• Global shipping must decarbonize by 2050 to meet Paris Agreement 
goals

• Non-state actors are calling for policy frameworks to make 
decarbonizing shipping industry commercially viable and investable

• Businesses engaging with the shipping industry can demand zero-
emission logistics



Source: IEA

Milestones to get on track for long-term targets



Shipping decarbonization investment 

• Shipping decarbonization is estimated to require about $2.4 trillion

• Indicates a significant magnitude of funding to be mobilized

• Shipping financiers  will  play the critical role in enabling this economic transition

• Both financiers and cargo owners are being encouraged to sign the recent Call to 
Action for Shipping Decarbonization

*BCG and Global Financial Markets Association 



Shipping decarbonization investment analysis



Address emerging energy security risks now

Source: IEA



Clean energy supply chains risks
• There is significant concentration across many clean energy technology supply chains 

• The supply chain for many clean energy technologies and their raw materials is more 
geographically concentrated than it is for oil or natural gas 

• Clean energy technologies often have higher material requirements than traditional energy 
technologies, they require more manufacturing and processing, and they generally have 
more complex supply chains

• Their manufacturing is often very technically complex and highly specialized, which also 
lends itself to concentration 

• In addition, as the technologies have developed, incumbent producers have benefited from 
economies of scale, which has increased concentration

• Supply chain diversity is vital to the security of supply for clean energy transitions



Many of the technologies needed to reach net zero are not 
yet commercially available

• Achieving net zero by 2050 requires a major acceleration in clean energy innovation, as 
many of the technologies needed are not yet on the market

• Almost half of the emissions reductions in 2050 in the Net Zero Emissions by 2050 Scenario 
stem from technologies that are only at demonstration and prototype stages today  

• Commercializing those technologies hinges on faster innovation 

• The level of technology readiness has significant implications across supply chains



Innovation is key to technological advances 
across and along clean energy supply chains 

• It is particularly important to make technologies less dependent on individual materials or those 
exposed to vulnerable supply chains 

• Innovation in digital technologies also presents huge opportunities for building more secure, 
resilient and sustainable supply chains 

• The use of advanced digital technologies –such as blockchain, artificial intelligence, data analytics, 
Internet of Things and automation – can help companies at different stages of the supply chain to 
improve their responsiveness, transparency and efficiency 

• They will be key for new market entrants to be competitive



International standards can support markets 
for clean energy and related materials

• International standards are an important means of supporting the development of markets for 
clean  fuels associated supply chains 

• They are needed to overcome technical barriers in international commerce caused by differences 
among technical regulations and standards developed separately by countries, national 
standards bodies or companies, and should be aligned with sustainability and climate goals. 

• Considerable progress has already been made with established technologies like solar PV and EV 
batteries. 

• Experience in those fields needs to be applied to emerging technologies, notably low-emissions 
hydrogen 

• International agreement on a methodology for calculating the carbon footprint of hydrogen 
production is critical



LNG Supply Chain
• The key issue for maritime use of LNG as a fuel is still bunkering. 

• Onshore installations could be difficult to integrate with a port infrastructure 
and trucks can only supply smaller amounts of fuel within a given timeframe 

• Thus, a bunker vessel is most often needed in order to achieve an effective 
bunkering solution that can provide sufficient amounts of LNG within a 
reasonable time

A possible transport chain for maritime use of LNG
Photos: Johan Gahnström, Rex Features /IBL bildbyrå, Karl-Johan Raggl, Jim 
Sandkvist.



LNG Vessels may need retrofit

To meet the IMO greenhouse gas emission reduction ambition of 50% 
by 2050, other fuels and propulsion technology must be considered 

Such  technologies are  internal combustion engines fuelled with 
green ammonia or green hydrogen, fuel cells, and batteries 

Any LNG vessel built today must be designed to allow a cost-effective 
retrofit in the near future



Bio LNG
• The investment case for bioLNG is identical to fossil LNG in terms of CAPEX

• In terms of price, bioLNG blend is currently commercially viable in NW Europe, with a 10% blend 
of bioLNG with LNG compared with 0.10% marine gasoil (MGO), in Rotterdam

• Analysis in the recent study from CE Delft concludes that bioLNG is likely to be commercially 
competitive relative to other low- and zero-carbon fuels such as green hydrogen and ammonia

• It has the clear commercial advantage over these fuels that existing LNG infrastructure can be 
used to transport and bunker bioLNG

Source: A joint White Paper about bioLNG



BioLNG
availability



Methanol

Over 100 methanol plants now in operation 
have a combined capacity of about 140 
million metric tons. 

According to Globe Newswire, the global 
methanol market reached a value of USD 
34 billion in 2020

S&P Global Platts having launched daily 
methanol bunker fuel price assessments

Market analytics agency IHS Markit 
projecting methanol bunker availability to 
have reached about a million tons by 2025



Methanol bunkering 
infrastructure

• From an infrastructure standpoint, methanol is 
advantageous for shipping

• Methanol is liquid at ambient temperature and 
pressure and thus enables the continued use of 
conventional fuel storage and bunkering with just 
a few modifications

• This makes a transition to methanol relatively 
easier and more affordable

• 88 out of the top 100 international ports already 
have the bunkering infrastructure in place to 
support methanol fuel



Green methanol production
• Global methanol production currently amounts to about 80 million metric tonnes per year

• “Grey” methanol, produced using natural gas as a feedstock, has emissions similar to other 
fossil fuels such as liquified natural gas (LNG) and marine diesel oil (MDO)

• “Green” methanol (or bio-methanol) may be produced via biological pathways (anaerobic 
digestion), thermo-chemical pathways (gasification) or electrofuel pathways (power to gas)

• Large scale production of green methanol from biogas could be economically competitive 
with grey methanol from natural gas when the system is optimized utilizing circular economy 
systems (wastes to anaerobic digestion, curtailed electricity used for hydrogen and 
valorization of O2) and significant carbon taxes are imposed on fossil fuels



Ammonia
• Ammonia is gaining in popularity and emerging as the likely front-runner in the fourth 

propulsion revolution in the maritime industry

• According to the predictions from the International Energy Agency (IEA), it will account 
for around 45% of global energy demand for shipping in 2050

• There are today 130 ports globally that have ammonia infrastructure, so grey ammonia is 
already being traded as a cargo and using it as fuel is only a question of certification

• Yara has mainly produced grey ammonia made from natural gas in recent years but is 
now pursuing several projects for production of blue ammonia 

• Yara now produces 8.5 million tonnes of ammonia annually at 17 plants



Ammonia bunkering ecosystem at the 
Port of Singapore

• The Maritime and Port Authority of Singapore (MPA) has 
signed an MOU with a consortium to develop the ammonia 
bunkering ecosystem

• The consortium consists of A.P. Moller – Maersk A/S, Fleet 
Management Limited, Keppel Offshore & Marine, Maersk Mc-
Kinney Moller Center for Zero Carbon Shipping, Sumitomo 
Corporation and American Bureau of Shipping (ABS)

• With the addition of “K” LINE and MPA as new members, the 
parties will build on the current findings and begin 
development works to establish an integrated supply chain, 
with the goal to commence ammonia bunkering by 2030



Green Ammonia Availability
• One way of making green ammonia is by using hydrogen from water electrolysis and 

nitrogen separated from the air

• These are then fed into the Haber process (also known as Haber-Bosch), all powered 
by sustainable electricity.

• In the Haber process, hydrogen and nitrogen are reacted together at high 
temperatures and pressures to produce ammonia

• To meet the IMO’s target, it is estimated that between 25 to 50% of today’s marine 
fuel consumption needs to be replaced by ammonia (Alfa Laval report, 2020)

• This calls for an increase of at least 150 million tons of new ammonia production

• To meet this demand, approximately 1500 TWh of renewable energy is needed



Hydrogen
• Clean energy solutions provider Unitrove has unveiled the world’s first, liquid hydrogen pilot  

bunkering facility  at the City of Glasgow College

• The European Hydrogen Backbone (EHB) initiative presents an updated version of its vision 
for a dedicated hydrogen transport infrastructure across Europe 

• The group proposes a hydrogen network of 39,700km by 2040, with further growth expected 
after 2040. This grid connects 21 European countries

• The network is plan to end in a number of major European ports





Green hydrogen availability
• Hydrogen will be available in ports

• As its energy density per unit of volume, even when liquefied, is significantly 
lower than that of distillates, storing the same amount of energy onboard 
requires tanks to be seven times larger

• Demands enormous high investment in storage and bunkering  infrastructure production

• Production of green hydrogen demands huge quantities of green electricity



CONCLUSIONS
• Alternative marine fuels will be available or  in the near future

• There is not a single solution

• Bunkering infrastructure is feasible towards 2040

• Big investments are  needed

• Key Factor: the production of huge quantities of green electricity
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