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My talk on carbon composite ferries  

ÅThe context  (Denmark, cleantech, shipping)  

ÅTechnical issues 

ÅImplementation  (policy, business models) 

ÅInnovation aspects 

ÅConclusions 



The Context 

Data.un.org 

http:// www.worldatlas.com 

5.6 Million people 
43.000 km2  



Energy and waste situation in Denmark 2013 

District  heating covers more than 61% of space and water  heating, 

mainly produced from combined heat and power plants.  

Waste incineration  account for approx 20 % per cent. Most municipal  

household waste is incinerated .  

 

Electricity: Energinet.dk  



Environmental challenges are changing (ashore)  

The nature of the  
environmental problem 

Local/ 
Simple causality 

Global/ 
Complex 

Noise 
Dust 
Smell 
 

Water and air 
pollution 

Chemicals 

Climate  
Change 

time 

tomorrow yesterday 



Is the environment benefiting of CleanTech?  

Source: 

òNatur og Miljø 2009ò 

Danish EPA , 2010 

éand yes, the air on Jagtvej in Copenhagen   

is getting cleaner  

Yes, emissions 

in Denmark 

are decreasing 



 Other CleanTech benefits for Denmark? 

éand 120.000 employees in 720 companies 

Big Business: approx. 50 Billion Euro turnover  

Source: 

òNatur og Miljø 2009ò 

Danish EPA, 2010 



Industryõs preventive  approaches to 

environmental  challenges 

           End-of-pipe 

          é 

      Dilution 

Denial: no problem! 

1st step 

Cleaner production 

-resources + 

emissions 

2nd step 

Environmental management 

-continuous improvements 

 

3rd step 

Cleaner products 

-life cycle thinking 

 

4th step 

Sustainability 

 

Shipping 2005 



A new wave is approaching: 

environmental  regulation  at sea 

 



What does it consist of? 

Legislation: 
ÅMARPOL convention fra IMO 

Å new Annex VI (2008-11) 

ÅEUôs sulphur directive 

ÅCalifornian legislation 

 

Demand driven: 
ÅCarbon footprint? 

ÅOther aspects? 
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SOx and NOx Emissions are regulated by the International 

Maritime Organisation (IMO) 



Environmental improvement  options in shipping  

Optimal operation (weather  routes, lean, reduced speed, maintenance) 

Technical changes 
ïNew design (propulsion, hull , bulb, lightweight , surfaces, fins)  

ïAdd-on (micro bubles, Scrubbers, catalysts, EGR, Ballast water  
treatment  

 

Cleaner fuels  
ïLow sulphur fuels (diesel) 

ïGas (LNG) 

ïBiofuelsé? 

ïElectric and hybrid systems 

 

On-shore power supply 

  



CO2 emission for ships and trucks 

CO2 emissions for bulk 

carriers versus trucks
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Hans Otto Holmegaard Kristensen 29-11-2010 



Conclusions from DMU (2010) 

In 2007, the average contribution  of shipping to air pollution in 

Denmark was: 

ïSO2    33% 

ïNO2    21 %  

ïmPM2.5  18 %   

ïPM2.5 9% 

 

ïCO2  globally : 2,7 % (IMO, 2009) 

 

Scenario calculations  show significant  reductions when  IMOõs 

sulphur criteria  are implemented  in 2020.  

For NO2 and PM2.5 the calculated  effect  is smaller.  



  

 

Figur 6    Beregnede koncentrationer af NO2 i mg/m3. Til venstre er vist situationen i 

2007, til højre situationen i 2020. Der sker NÆSTEN INGEN ÆNDRING (ed.:HR) i 

udslippet af NOx fra skibstrafik mellem de to tidspunkter, mens der er markante 

reduktioner for landbaserede kilder. 

NOx reductions: not very shipping 

related  



 Model calculation for 2007 and 2020 

   Concentration  of SO2, µg/m 3 

  2007 2020 
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Sulphur contents in different fuels  
ppm 
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The idea is: 

 

To work out a basis for comparing two small passenger ferries built of 

either carbon composites or steel .  

Ä life cycle costs 

Ä environmental impact   

 

To inspire shipowners and naval architects to consider modern materials 

for ship building when fuel consumption and environmental impact have 

high priority  

 

Support from The Danish Maritime Fund and Västra Götaland Region 

Aim of the Eco Island Ferry project  



June 2010: Three 
small Danish 
companies share  a 
common interest for 
small composite 
ferries 

Dec. 2010  

1st MARKIS 
Conference: The 
Danish companies 
meet Swedish 
Experts 

Spring  2011  Three 
meetings clarified the 
idea, identified partners 
and drafted project 
activties 

May 2011 
Application from 8 
partners (DK+SE) 
incl. 18 letters of 
interest.  Budget 
3,66 M DKK 

Autumn 2011: Funding from:  

ωVästra Götaland Region 

ωDanish Maritime Fund 

ωPrivate participants 

ωSP Techn. Res. Inst. of Sweden 

 

Project starts 

 

Timeline for the Eco Island Ferry Project  

What if similar advanced techniques were applied to ensure  
environmental improvements in mainstream segments? 

As if environmental impacts matter 
 
(Lead user innovation made possible by the navy and luxury superyachts) 


