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Background 

  Previous/continuing ship emission reductions 

  Now CO2 – starting 1 Jan 2013 

  Work of MEPC of IMO 

  SEEMP: operational measures 

 Plan required but actions voluntary 

  EEDI: design/technical measures 

 Mandatory, close oversight & control 

  MBM: market-based measures  
 



EEDI calculation 

CO2 emissions 
capacity x distance EEDI =  



EEDI curve = 174.22 / DWT 0.201 

EEDI  
g CO2/tonne-nm 

Deadweight metric tons 

Development of EEDI points & curves 

Containerships: 



EEDI reduction factors 

(from MEPC 62/24/Add.1 Annex 19) 

Ro-Ro, Ro-Pax, 
passenger TBD 
for 2015 Phase 1 

Service, offshore, 
fishing, etc. types 
intended but still 
undetermined  

Eventually every 
ship & boat type 
will be included 

It is expected that 
a Phase 4 will 
begin in 2040 with 
a 40% reduction 



Annual fuel 
consumption, 

5500 teu 
containership,

tonnes 

Annual CO2  
of world fleet, 
million tonnes 

Years 

Estimated reductions in CO2 & fuel 



EEDI & SEEMP measures 



Energy-reducing technologies 

 EEDI will push assessment of new ones 

 Many concepts, but few work well 

 Owners consider carefully before accepting 

 Effectiveness varies with application 

 Must balance benefits vs. costs 

 Most already used if effective & economical 

 Long ship replacement cycle 

 Low fuel cost last time 



 The item itself 
 Support from the ship 

 Space, accessibility 

 Structural support, mounting/isolation 

 Electric power, cooling, ventilation 

 Control signals, data 

 Protection from EMI, heat, fire 

 Ongoing operation, maintenance, repair 

 Ongoing logistic support 

 Buoyancy to carry added weight 

 Increased ship power & fuel 

 Negative effects to be contained 
 Heat, noise, vibration, EMI 

 Waste, effluent, pollution, odors 

Effects of adding an item of equipment 

These generate 
a compounding 
effect that 
increases the 
final amounts. 

 

Each also has 
costs that must 
be paid. 

 

Owners can’t 
afford to install 
equipment that 
won’t pay its 
way. 



Speed/power reduction 

 Greatest scope for energy/CO2 reduction 
 Business trade-off against new       

energy-reducing technologies 

 Predominant in later EEDI stages 

 Present speeds would have been made 
lower if present fuel costs expected 

 Major issues about speed in EEDI 
 Some smaller ships advantaged over 

large 

 Reference speeds set for a single    
nontypical point 

 Ro-Ro, Ro-Pax, etc., require speed 

 “Middle market” for large fast ships 
essentially prohibited 

 



Speed reduction consequences 1 

 Longer voyage times 

 More days’ expenses at sea 

 Lower productivity per ship 

 Less shipping of time-sensitive products 

 More product inventory at sea 

 Less on-time service, less-predictable service 

 Safety issues re maneuvering and in heavy seas 

 Increased vulnerability to pirates 

 Loss of customers to air, rail, highways 



Speed reduction consequences 2 

 More ships required 

 Recession slow steaming shows this 

 More personnel & facilities 

 Congested harbors, canals, straits 

 Larger ports, more pier space 

 More construction, support, repair 



Speed reduction consequences 3 

 Fuel & emissions 

 Reduced by: 

 Efficiency-enhancing systems 

 CO2-reducing systems 

 Lower propulsion power 

 Increased by: 

 More ships operating for longer periods 

 Switches to air, rail, highways 

 More ship construction, heavy industry 



Speed is an important element of 
progress & well-being 

 Having things progressively sooner 

 Transportation planning emphasizes time reduction 

 Improves mobility 

 Increases feasible distances 

 Increases feasible markets 

 Containership speed has risen over time 

 Slow steaming has obscured the trend 

 Higher speed bought as economical & necessary 

 Full speeds will be resumed when economy improves 

 Even faster ships would naturally come along as people 
found needs for them 



Stena Voyager 127m 
127m 

High-speed ships now operating 

http://www.ferry-site.dk/picture/ferry/9080209f.jpg�


Characteristics 
 Length 870 ft 
 Beam 131 ft 
 Draft 33 ft 
 Service speed 37 kts (25 ft waves) 
 Horsepower 236,000 
 Displacement 36,440 tons 
 1432 teu, 10,000 tons cargo  

FastShip TG-770 semi-planing monohull 

Market 
 High value time-sensitive products 
 Time-definite departure & delivery 
 New markets, e.g. perishables 
 Reduced product inventories in transit 
 ¼-½ cost of air freight 
 ¼-½ the time of regular containerships 
 Military contingency employment 

Fuel consumption and CO2, grams per tonne-kilometer 

747-400 
air freight 

FastShip 
(MGO) 

FastShip 
(LNG) 

Containership 
5500 teu (HFO) 

 Fuel burn 264 75 69 12 
 CO2 emissions 819 239 182 36 



  Simultaneous load/offload in multiple locations  
  Different cargoes to different locations 
  Rapid turnaround of costly propulsion unit 
  Serve smaller facilities & waterways 
  Increased reliability & survivability 

SeaTrain: marine analog to trains on rails 

High-speed SeaTrain for: 
  

  High value time-sensitive (HVTS) goods 
  Electronics    
  Pharmaceuticals, biochemicals 
  Fruits, vegetables, cut flowers 
  Live animals and animal products 
  High-end vehicles 
  Fashion products 

  Military cargoes in contingencies & wartime 

1270 x 105 x 16 feet, 15,500 tons, 30 kts, 52,000 horsepower –  300  53-ft trailers + 150  40-ft containers  



Nigel Gee Pentamaran –  
900 ft, 40 kts, 40,000 tons  

CCDoTT Trimaran – 1000 ft, 29 kts, 40,000 tons  

CCDoTT Trimaran   
650 ft, 35 kts, 9,000 tons  

Other proposed middle market ships not allowed 



 EEDI will have huge effects not yet examined 
 

 EEDI =                        =                       is too simplistic   
  

 Major costs, not just cost reductions 

 Important to balance against other things 
 Economic impacts 

 Quality of life aspects 

 Tough trade-offs we often make 
 Value of human life in risky work 

 Probability of car crash injuries & deaths 

 Probability of pollution from ship mishaps 

 Buildings & infrastructure vs. earthquakes & floods 

 Study the total system over the long term 
 Without EEDI 

 With various levels of EEDI 

 Balance CO2 reduction against other objectives 

We regularly 
make decisions 
knowing we can’t 
entirely prevent 
or avoid disaster. 

CO2 emissions 
capacity x distance 

society’s costs 
society’s benefits 

Need a balanced benefit-cost approach to EEDI 



 Involve all stakeholders and right experts 

 Producer & industry groups 

 Citizen & consumer groups 

 Business people 

 Government people 

 Ship owners & operators 

 Other transportation modes 

 Technical experts 

 Economists 

 Model the total system and simulate over the long term 

 Without EEDI 

 With various levels of EEDI 

 Assess benefit-cost & profitability 

 Balance CO2 reduction against other societal needs & objectives 

EEDI benefit-cost analysis process 

People affected by 
EEDI, not just those 
establishing it 

Including relevant 
unquantifiable 
factors as well 



 EEDI starts 1-1-2013 and will build gradually over years 

 SEEMPT & EEDI will reduce fuel use and CO2 significantly 

 Technical assessment process well developed 

 New technologies fewer and less effective than expected 

 Predominantly speed reduction for CO2 reduction 

 EEDI will have unfortunate side-effects 

 Undesirable speed reductions for ships needing speed 

 Reduced use of ships for transport 

 Wide economic effects from less ship use 

 Effective prohibition of new high-speed ship concepts for the 
middle market 

 Total-system long-term economic assessment not conducted 
and badly needed 

Conclusions 



Back-ups 



Carbon & CO2 content of fuels 



Transit distance, time & speed 





Fuel weight fraction of various vehicles 



28 

A general concept of “cost” 

    Cost: any negative consequence we accept 
ourselves or cause others to experience in order 
to achieve a result. 

  Monetary costs 

  Time expended 

  People placed at risk 

  Injuries or deaths 

  Environmental impacts 

  Unpleasantness endured 

  Societal disruption 

 “Borrowed” systems 
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