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There are many different sources of anthropogenic greenhouse gases  

Many different human 
activities contribute to 
global warming 
Energy production (25%) 
and transportation (14%) 
have a significant share of 
total global emissions 
(2010 data) 
Global shipping 
contributes approx. 2.5% 
of global anthropogenic 
CO2 emissions  
A major but often forgotten 
contributor is also AFOLU:  
•  Agriculture 
•  Forestry 
•  Other Land Use 

SOURCES AND SHARES 

Figure: Direct GHG emissions of the transport sector shown by transport mode 
Source: IPCC, 2014: Climate Change 2014: Mitigation of Climate Change. Contribution of Working Group III to the Fifth Assessment 
Report of the Intergovernmental Panel on Climate Change [Edenhofer, O., R. Pichs-Madruga, Y. Sokona, E. Farahani, S. Kadner, K. 
Seyboth, A. Adler, I. Baum, S. Brunner, P. Eickemeier, B. Kriemann, J. Savolainen, S. Schlömer, C. von Stechow, T. Zwickel and J.C. 
Minx (eds.)]. Cambridge University Press, Cambridge, United Kingdom and New York, NY, USA. 

Figure: Annual GHG 
emissions in 2010 for 
the six key sectors 
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RECAP OF THE IMO VISION & DECISION 

IMO remains committed to reducing GHG emissions from international 
shipping and as a matter of urgency aims to phase them out as soon as 
possible in this century (MEPC 72 in April 2018 achieved the first milestone in the IMO GHG roadmap) 

Levels of ambition 

•  GHG emissions from international shipping to peak and decline as soon as 

possible and to reduce the total annual GHG emissions by at least 50% by 2050 

compared to 2008 whilst pursuing efforts towards phasing them out 

•  carbon intensity of international shipping to decline to reduce CO2 emissions per 

transport work, as an average across international shipping, by at least 40% by 

2030, pursuing efforts towards 70% by 2050, compared to 2008  

•  carbon intensity of the ship to decline through implementation of further 

phases of the energy efficiency design index (EEDI) for new ships 
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SHIPPING EMISSIONS 

Source: Lloyds Register 

? 

Source: ICS 

Trade growth is key 
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Power plant industry developments ??? 
 
  
 
 
 
Car industry developments ??? 
 
 
 
 
 
Space industry developments ???   
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FOLLOWING DEVELOPMENTS WHICH INDUSTRY SHIPPING SHOULD FOLLOW 

 
Difficult to be answered, answer most likely would be depending 
on application / vessel type 
 
 
 
 
 
 
 
 
 
 
For merchant shipping, key factors for solutions, are to be safe, 
economic (capex&opex), available, simple and reliable  Other industry developments ???  

“The problem is that we have built a 
massive sea transport system around fossil 
fuels,” Clarksons -Research president 
Martin Stopford said 
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POWER PLANT DEVELOPMENTS - TRENDS 

The technology group Wärtsilä is leading the way to the power industry’s transformation 
towards a future that utilises 100 percent renewable. Wärtsilä’s engine solutions already 
have the capability to run on various gas and liquid fuels and Wärtsilä is looking for 
opportunities to develop engines for synthetic biofuels, as well as traditional biofuels. 
 

•  Coal power plants expected to be gradually replaced also by gas – hybrid (renewable-
storage) due to emissions trade scheme  

•  Wind and solar cumulative installed capacity will increase from 14% in 2017 to 48% in 
2040. 

•  Wärtsilä envisions a 100% renewable energy future 

Source: BP 
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WHAT OTHERS ARE SAYING, BASED ON SCENARIOS FOR THE FUTURE 

Note: Shell has several different scenarios, only one is presented on this presentation  
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By 2050, DNV GL predicts that 39% of the 
global shipping energy mix will consist of 
“carbon-neutral fuels,” a category that 
include biofuels, ammonia, hydrogen and 
other fuels produced from electricity 
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WHAT OTHERS ARE SAYING, BASED ON SCENARIOS FOR THE FUTURE 

Source: DNV-GL 

Source: Lloyds Register 

Lloyd`s Register scenarios from 
study Low Carbon Pathways 2050 

Bureau Veritas: LNG 'right step' for transition to hydrogen 
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•  Vital to note that there is no single solution for decarbonising the shipping sector while also controlling 
the other pollutants  

•  “A clean-shipping future must be based on the combining of different technologies and various 
solutions. These will include cleaner fuels, efficient vessel designs, hybrid propulsion technologies, 
and intelligent vessels.” 

•  Increased adoption of liquefied natural gas (LNG) as a marine fuel will be needed to accelerate the 
reduction in GHG.  

•  LNG as a marine fuel has a crucial role in GHG reduction roadmap, and provides the basis for other 
actions to even further reduce the emissions of shipping.  
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Mr. Jaako Eskola (WÄRTSILÄ CEO)  

WÄRTSILÄ 
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ALTERNATIVE FUELS AND ENERGY EFFICIENCY MEASURES 

Source: DNV-GL 



© Wärtsilä PUBLIC     11/14/18 GHG REDUCTION EMISSIONS - TECHNOLOGIES - WÄRTSILÄ 11 

SOME INSIGHT TO THE FUTURE 

Energy storage 
Large investments will drive energy storage in battery technology forward! We believe that battery energy capacity will 
increase 10 to 20 times of  today the next  10 years, pretty much all short sea challenges can be solved on battery 
operation, charged from clean energy sources 
 
 
 
Green Energy production 
50% of research funding to major universities is channelled into Green (clean) energy production. New solutions, like 
bacteria producing hydrogen from water, has already been demonstrated. From the sunlight, production of electric 
power is showing increasing efficiency, from earlier 10% to about 25% - 34% today, while the price is plummeting, 
soon one of the cheapest form or energy available. Hydrogen driven fuel cells are introduced by major car 
manufacturers to become an emission free source of power. Maybe this concept can also be applied in ship 
transports? We also see a trend of local energy production, to a lower cost and based upon green energy production 
 
Belgian shipping group CMB will use a hydrogen ship, the ‘Hydroville’,  
to transport people and avoid traffic jams in Antwerp. To make things work 
 in the future hydrogen has to get cheaper and its storage more efficient.  
“This is a wake-up call for the industry (especially politicians and entrepreneurs),” concludes Saverys. 
 
SEA/LNG stated (3rd July 2018): Alternative fuels such as hydrogen and ammonia are not economic, not available at scale, 
and unproven for shipping operations 
 
Artificial Intelligence – advanced communication technologies 
Sensors, equipment and systems will in an increasing speed interact and perform autonomous actions from artificial 
Intelligence and by means of robots. The self-learning systems will also be available in shipping operations 
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Most probably will look different than today. Expected to use several 
different innovative technologies 
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HOW SHIPS WILL LOOK APPROACHING 2050 

Source: DSIC 

§  Based on ship type, operating profile and 
flexibility different technologies to be applied 
(e.g inland could be well served with batteries, but if there is significant growth in 
battery capacity, could it be suitable for other vessel types?) 

§  Possibilities for total vessel efficiency approach 
not only propulsion (e.g Tanker, cargo VOC as 
fuel) 

Concept ship NYK Super Eco Ship 2030  

Important points: 
 

§  Will the different fuel possibilities / technologies create 
an additional competition scene inside shipping ?  

§  Local emissions should not be forgotten for technology 
selection 
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PROJECT FORWARD PAVES THE WAY FOR MEETING IMO’S REDUCTION ON CO2 EMISSIONS 

Source: Deltamarin 

Carbon neutral fuels mixed with 
LNG can achieve compliance with 
the IMO’s target of a 70 percent 
reduction in CO2 emissions.  
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CONCLUSION 

Concluding, it can be stated that there are uncertainties based on technological and 
market / regulations but considering the relevant developments there is optimism and are 
solutions for reaching the demanding targets. Apart from legislative authorities, several 

parties need to collaborate for a safe, reliable, cost effective (e.g oil majors, 
manufacturers, shipyards, etc) and above all Green result for shipping




