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IMO initial strategy and (vs)  EU Ambition 

●  Reduction of CO2 emissions per transport work 
(carbon intensity), as an average across 
international shipping, by at least 40% by 2030, 
pursuing efforts towards 70% by 2050, compared 
to 2008; and 

●  Reduction of the total annual GHG emissions 
from international shipping by at least 50% by 
2050 compared to 2008, while, at the same time, 
pursuing efforts towards phasing them out as 
called for in the vision, for achieving CO2 
emissions reduction consistent with the Paris 
Agreement goals. 
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Levels of ambition include 

Europe's 'man on the moon moment': Green Deal to 
create world's first climate-neutral continent 



Candidate fuels (energy carriers)... 

ü  Zero carbon/carbon neutral > at point of use and down the 
supply chain 

ü  Sustainably sourced > renewable  
ü  Lowest production energy intensity > lowest cost  
ü  Uses existing infrastructure > worldwide availability 
ü  High volumetric energy density > retain operational profiles 
ü  Safe to use onboard ship! 

                                       Ideal fuel......doesn’t 
exist 



Energy Transition 
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Our ‘Getting to Zero’ model:  
informed decision making in an uncertain environment. 
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Understand which 
technologies are ready 
and relevant to your 
needs 
•  Technology readiness assessment 
•  Technology flexibility  
•  Supply infrastructure 

Make the right 
investment decisions 
now and in the future 

•  Climate alignment diagnostics 
•  Total cost of operation 
•  Climate/green bonds assistance 

Understand the impact  
of future policy on your 
business  

•  Regulatory analysis and advice  
•  External landscape analysis 
•  Lifecycle emissions analysis 

•  Climate risk monitoring 
•  Transition pathway analysis 

Understand different 
pathways for energy 
transition for your business 



 
 Fuel cost is a significant proportion of the overall TCO.  
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Investment readiness of zero-carbon solutions.  

Relative cost implications of ZEV technologies for bulk carrier under high-price scenario and 
no carbon price 

Investmen
t 

The primary driver is fuel 
price therefore this is an 
OPEX and not a CAPEX 
issue 
•  There is not one option that is 

the most economically viable 
from today to 2050 

•  A carbon price is needed to 
close the competitiveness gap 

•  The design ideally should be 
flexible  to be adapted  for use 
of alternative fuels  

•  The additional price to build a 
ship with new fuel tanks and 
modified engines and fuel 
supply systems is a small 
element of the TCO.  



Total cost of operation(TCO) 
 

ü  Biofuels maybe more competitive in the 
short-term 

ü  But lose this advantage as prices are 
expected to increase 

ü  NG-ammonia is as competitive today as the 
most expensive biofuel 

ü  Overall e-fuels become more competitive in 
the 2040s 

The cost of e-ZEVs have a decreasing trend over time.  
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Scenario 3; high-price scenario; TCO Trends for a Bulk Carrier (only ZEVs with ICE). 



 
 Impact of cargo-carrying capacity. 
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Investment readiness of zero-carbon solutions.  

Space requirements impact on cargo capacity for the case study 
ship, bulk carrier (~82,000 DWT). 

ü  A tailored investigation is recommended for each 
size and ship type because of the different 
technical and operational specifications that may 
lead to different conclusions.  

ü  For very small bulk carriers, the impact on cargo 
capacity may have a more significant contribution 
to the overall TCO;  

ü  other solutions may become more appropriate 
(e.g. batteries for very small vessels).  

ü  Bulk carriers can be considered similar to oil 
tankers in their technical specifications, so it is 
expected that the results are very similar to the 
bulk carriers.  

ü  Container ships have different key characteristics, 
which can lead to different results.  



Technology readiness.  
TRL Ranking for ZEV Technologies 
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Technolog
y 
ZEVs are technology 
possible in the next 2-3 
years 
 
•  The bulk of the technology 

challenge is on land 
infrastructure and fuel 
production 

•  The price spread plays into 
investing in flexibility 



Technology readiness.  

Barriers for zero-carbon fuels:  

•  Further development of IGF Code to include 
detailed safety requirements  

•  Development of fuel bunkering procedures 

•  Development of fuel bunkering standards 

•  Development of fuel quality standards 

•  Improvement on application  

•  Development of auxiliary equipment  

•  Research & Development on 
thermodynamics and fluid dynamics  

•  Development of onboard storage  

•  Development of bunkering infrastructure  

•  Development of conversion equipment  

Actors and barriers. 
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Actors that can Improve TRL of ZEVs: 



Community readiness of zero-carbon solutions 
Lifecycle emissions 
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Upstream, operational and net CO2 emissions for each fuel. 

Communit
y 
Strong policy interventions 
and a fundamental shift to 
market incentives are 
needed 
•  Sustainability criteria of 

fuels 
•  Do not want to shift the 

problem upstream 
•  Draw on similarities with 

other sectors to build 
economies of scale 



Community readiness of zero-carbon solutions  
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How the energy landscape is evolving in other sectors... 
Aviation  

•  Biomass feedstock SAF has become aviation’s ‘preferred fuel’  
•  As biomass feedstock SAF will not be sufficient for decarbonisation of the aviation industry, we may need to 

investigate carefully when selecting our ‘preferred fuel’.  
•  Offtake agreements for biofuels could be mirrored for shipping’s ‘preferred fuel’.  

 
Power 

•  Worldwide, renewables now produce a third of the global power capacity.  
•  Renewable power will become as per latest studies  the largest area of spending in the energy industry in 

2021,  surpassing upstream oil & gas for the first time in history 
•  The percentage of capex on renewables and clean energies spent by “Big Oils”  alone has increased to c.

10-15% in 2020-21E for the group on average. 

Transport /Automotive 
•  Global sift towards electrification of global transport. Investments of  Billions $  from major car 

manufacturers for batteries and R&D.  
 
Industry 
•  The industry sector’s mitigation measures include energy efficiency, reducing demand, increasing electrification of 

energy demand, reducing the carbon content of non-electric fuels, and deploying innovative processes and 
application of CCS. 



What is LR’s Role within Shipping’s 
Decarbonisation? 
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Supporting the industry to:  
●  Model Future Scenarios: 

–  Macro outlooks for Future Fuels 
–  Future proof investment decisions 

●  Develop the right regulatory drivers: 
–  Contribution & Participation 
–  Risk and Impact Assessments 

●  Thought leadership & Collaboration: 
–  “Zero emission vessels need to be hitting the water by 2030..” 
–  “Achieving net Zero is an Opex, not a Capex challenge” 

●  Ensure the safety and reliability of new technologies 
–  Rules for alternative fuels, new technologies; Risk based 

assessments… 

IMO policy alone may not 
address our challenges; 
therefore, we may also 
need to complement our 
policy with different 
industry initiatives.  



The LR Maritime Decarbonisation Hub 

The result is a safer, sustainable future 

Safety at sea 

Safe critical infrastructure 
 

Lloyd’s Register – Navigating the 
future 



Thank you! 

For further questions, please contact: 
Emmanuel Vergetis 

emmanuel.vergetis@lr.org  
 


