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= high rates of carbon intensity reduction

13 April 2017 7.I69 – Update of Maritime Greenhouse Gas Emission Projections 

   

Figure 5 Historical and projected transport work for container, non-coal dry bulk, chemicals and other 

unitized cargoes according to SSP scenarios 

 
 

 

Figure 6 shows how the transport work projections for container transport 

demand have changed as a result of adding four recent years of data (2013-

2016). Because the increase in transport work per unit of GDP has been lower 

in recent years than before, the analysis shows that the container shipping 

market is closer to maturity than it appeared to be in the Third IMO 

Greenhouse Gas Study 2014. As a result, projected transport work by 2050 is 

approximately 20% lower in the current study than in 2014.  

 

Figure 6 Transport work projections for two base year periods 
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Enabling CO2 reduction Whilst supporting growth in 

trade

Fuel Mix – possible scenarios for 1.5 and 2 

degrees

2 degrees

1.5 degreesImage Source: Shipping In Changing Climates
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Hydrogen 

Image source: bairdmaritime.com

Biofuels

Image source: Boskalis and GoodFuels
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Wingsail technology (bound4blue) - built in 

Peru

Image source: bound4blue

China launches world‘s first all-electric cargo 

ship

Image source: Chinanews.com
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High renewable fuel price - $60/MWh
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Renewable electricity at $30/MWh?

©	IEA	2017

2016 – Renewables hitting new records driven by solar PV

Renewables	breaking	an	all-time	record	accounting	for	two	thirds	of	global	net	capacity	additions;	

For	the	first	time	solar	PV	becoming	the	global	leader	in	net	capacity	growth

Power	capacity	additions	by	fuel	2016
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Retirements

2016:

UAE - 24

Morocco - 30

Chile –29

Peru –37

Mexico - 32

2017:

Saudi Arabia - 18

Mexico - 18

Chile –21

Auction prices $/MWh

Many countries have the potential for renewable 

fuel provision
Renewable Energy for Industry © OECD/IEA 2017 
From green energy to green materials and fuels 
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Figure 20. Technical renewable energy potential in various parts of the world 

 
Disclaimer: The boundaries and names shown and the designations used on maps included in this publication do not imply 
official endorsement or acceptance by the IEA. 

Source: Teske et al. (2017), Renewables Global Futures Report based on Edenhofer et al. (2011), Special Report on Renewable 
Energy Sources and Climate Change Mitigation. 

Key message • The extreme abundance of solar and wind resources in some regions is likely to spur 
international trade in renewables-based, hydrogen-rich chemicals and fuels. 

Arguably, this map was drawn from a variety of different studies and does not enable exact 
comparison. But despite its shortcomings, this illustration still suggests that there could be 
large benefits in trading renewable fuels from regions having large excess supply to other 
regions – unless some unexpected technological breakthrough suddenly allows new, 
abundant renewable resources to be exploited in seemingly less favourable regions.11 

This analysis was at the root of initiatives such as the Desertec Initiative or State Grid Corp of 
China’s Global Energy Interconnection. Their current limited success does not mean the 
analysis was wrong, but perhaps it was too early. It also may be that connection with power 
lines has advantages and disadvantages: despite electricity losses, connection is more PtP-
efficient for instantaneous transmission than any synthetic fuel would be. However, when 
the need for a storable fuel dominates, then shipping this fuel on land via pipelines and on 
ocean with ships proves very efficient: both concepts are complementary, not competing.  

Japan’s Energy Carriers SIP seems to have been inspired by similar analyses. If at its origin 
“clean hydrogen” was primarily considered from fossil fuels in association with CCS, over 
time the balance is shifting towards renewables-based water electrolysis. For transport, 
three main options are under consideration: cryogenic (liquefied) dihydrogen, hydrides 
(methylcyclohexane – toluene cycle) at atmospheric pressure, and cooled ammonia. 

Nuon justifies conversion of its Magnum plant to NH3 by noting that “additional renewable 
wind and solar capacity in the Netherlands is not sufficient to meet the CO2 reduction 
targets. Large-scale storage and import is required to meet these targets” (ISPT, 2017). 

                                                                                 

11 High-altitude winds could be one such resource, if airborne wind power technologies are successfully developed.  

IEA Renewable Fuels  

` Shipping – 20-40EJ/yr
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How might this relate to 

historic costs/prices?

3
0

%

Effective fuel price is 

lower because of 

efficiency increases

Concluding remarks - technology

• For almost any rate of decarbonisation, zero emission fuels for ships 

will need to be entering the market in 10-15 year’s time

• Batteries look challenging for deep sea applications

• But several liquid renewable fuels (bio, hydrogen, ammonia) have 

potential 

• The cost of decarbonisation is closely linked to the cost of zero 

emission fuels and renewable electricity prices

• Any increase in energy efficiency reduces the impact on transport cost 

of fuel/energy cost

• A lot of work is already underway in shipping, and can also be 

leveraged from the wider economy’s decarbonisation efforts
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Questions?

Thank you for your attention

Backup material…
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What are the capital cost implications?

Lloyd's Register and 

UMAS

Electric H2+FCHybrid H2+ICE
NH3+F
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What are the options?
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First

development

2010 2011 2012 2013 2014 2015 2016 2017

Global Marine Fuel 

Trends 2030

Shipping in Changing ClimatesLow Carbon Shipping – A Systems Approach

IMO Sulphur Study

Low carbon 

pathways 2050
Lloyds Register and 

SCC consortium

Russian Green Shipping 

Programme
Deployment of GloTraM to 

develop a regional/national level 

strategy for investment for 

European Bank for 

Reconstruction & Development. 

Soft-link with 

TIAM-UCL 

energy model
Use of GloTraM for 

PhD programme

Alignment 

with 3rd IMO 

GHG Study

ETI Heavy Duty Vehicle 

Project
Deployment of GloTraM to identify

the Research and Development

agenda for UK shipping, and

investment in R&D for Rolls-

Royce. 

Release of 

GloTraM 

commercial 

product

Danish Shipowners 

Association

Second phase 

of major 

development

Navigating 

Decarbonisation

$fuel/tnm is lower, because of increased 

energy efficiency
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7 Zero-emission technologies & 5 Ships
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How do costs change relative to a conventional 

ship (9000TEU container) ?
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