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1. Introduction 
This report presents the results from the learning café, which was held the 26th of October 2016 in Copenhagen 

during the Danish Maritime Days 2016.  

The EnviSuM project is funded by the European Regional Development Fund and aims at: 

1. Studying technical efficiency and social-economic impacts of clean shipping solutions. 

2. Provide policy makers and authorities with tools and recommendations for development of future 

environmental regulations. 

3. Guidance to support future investment decisions for the shipping sector. 

4. Measurement and modeling strategies to assess present and future cost, the health and environmental 

effects of ship emissions. 

You can find more information about the project here: http://mdc.center/envisum/  

The learning café was a stakeholder forum for the maritime industry aimed at discussing what the new 

business opportunities in SECA are, how we monitor compliance, the pros and cons of different technical 

abatement technologies, as well as the health and environmental effects.  

During the learning café the participants were asked to join one of four thematic discussion tables on the 

following topics: 

Table 1: New business opportunities related to sulfur reductions 
Requirements on sulfur reduction are perceived as the most expensive regulation ever passed by 

the IMO and comes with high costs for the shipping industry, especially when a global cap will 

enter into force in 2020-2025. On the other hand, it also provides the possibility for developing 

and testing new abatement technologies in the Baltic and North Seas, and exporting these to the 

rest of the world later on, when the global sulfur cap enters into force in 2020.   

Table 2 Technical performance of different abatement technologies 

Ship owners and producers of maritime equipment have developed various technologies to 

comply with SECA such as LNG, dry and wet scrubbers, methanol as well as low-sulfur bunker 

oils. But what is technical performance of different abatement technologies?  

Table 3: SOx compliance monitoring 

After the 0.1% sulfur limit in SECAs entered into force in 2015, developing an efficient c 

compliance monitoring system of air emissions has become a cornerstone in order to secure a 

leveled playing filed for the maritime industry. However, there are many technical, economic 

and regulative issues that need to be solved. 

Table 4 Health and environment – socio economic effects of SECA 
The main purpose of SECA regulation is to improve the human health by improving air quality. 

http://mdc.center/envisum/
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Especially cardio-vascular diseases are supposed to decrease due to lower number of harmful 

particulates. The effects to natural environment are not expected to be so pronounced. Do you 

think it is worthwhile to study such effects after the regulation? And how? 

Prior to the round table discussions, one presentation on each topic was given. The four presentations are 

available in the annexes of this report.   

2. Participants: 
The target group of the learning café are producers and vendors of maritime equipment and services, ship-

owners, authorities, researchers as well as maritime organisations. The following persons attended the 

EnviSuM learning café: 

Fornavn Efternavn Company 

Adam Kristensson Lund University, Department of Physics 

Aditya Srivastava WORLD MARITIME INSTITUTE, MALMO 

Anders Jensen PureteQ A/S 

Andrean Rashkov MAN Diesel & Turbo 

Andreas G. Jørgensen TORM 

Bo Lund-Frank FORCE Technology 

Britta Schulz Student Jade-Hochschule Elsfelth 

Charles  Hansard Biofriendly Corporation 

Christian Wenske Baltic Marine Consult Rostock 

Christian Blaesbjerg GEA Westfalia Separator 

Christian Kämmerer Lloyd's Register EMEA 

Christian Koch Shipping 

Christian Hendriksen Copenhagen Business School 

Eunice Olaniyi Tallinn University of technology 

George Panagakos DTU Management Engineering 

Gunnar Prause Tallinn University of Technology, Estonia 

Harilaos Psaraftis DTU 

Hung Nguyen Environmental Admininistration in Gothenburg 

Ian Millen Dryad Maritime 

Jan Boyesen Maritime Development Center of Europe 

Jan Eiof Jonson The Norwegian Meteorological Inst. 

Jari Walden Finnish Meteorological Institute 

Jaroslaw Myskow Maritime University of Szczecin 

Jeevan Bhatt Maersk maritime Technology 

Johan Mellqvist Chalmers University of technology 

Johanna Yliskylä-Peuralahti Brahea Centre at the University of Turku/Centre for Maritime Studies 

Jon Knudsen Explicit 

Karol Wieczorek Cryogas M&T Poland S.A. 

Line Reinhardt The Technical University of Denmark 

Lone  Thomsen Danish Transport Innovation Network (TINV) 
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Maurice Meehan BSR 

Michael Gauss Norwegian Meteorological Institute 

Mikkel Lenskjold Student, Copenhagen Business School 

Minna Alhosalo University of Turku, Centre for Maritime Studies 

Mårten Spanne Malmö stad 

Niels Prip Alpha Ship Design 

Peter Krog-Meyer Danish Maritime Authority 

Sara Libera Zanetti Malmö Hogskola 

Sari Repka University of Turku 

Simon Letout Maersk Group 

Solbjørg Apeland StormGeo 

Stefanos Karakelles Intertanko 

Søren Skive Lloyd's Register EMEA 

Tadeusz Borkowski Maritime Univerity of Szczecin 

Tuomas Pohjola University of Turku 

Ulla Bjørndal Møller A2SEA A/S 

Mads Møller Jensen AMS 

Jeppe  Elgaard Jensen AMS 

3. Program: 
The program of for the learning café was as follows: 

A. Welcome and introduction to the Learning Café by Jan Boyesen, Maritime Development Center 

 

B. SECA: Business opportunities – Performance of exhaust gas cleaning – Compliance monitoring – 

Health & environment effects 

 Presentation 1: New business opportunities related to Sulphur reduction by prof. Gunnar Klaus 

 Prause,  Tallinn University of Technology 

 Presentation 2: Technical performance of marine Exhaust Gas Cleaning Systems by prof. 

 Tadeusz Borkowski, Maritime University of Szczecin 

 Presentation 3: Sox compliance monitoring by prof. Johan Mellqvist, Chalmers University of 

 Technology & Adam Kristensson Lund Univerity 

 Presentation 4: Health and environment: the socio economic effects of SECA , Sari Repka, 

 University of Turku 

C. Learning Café - Facilitated discussions in thematic tables: 
i. Table 1: New business opportunities related to Sulphur 

ii. Table 2: Technical performance of different abatement technologies  
iii. Table 3: Sox compliance monitoring 
iv. Table 4: Health and environment - socio economic effects of SECA 

 
D. Wrap up, joint discussion and future steps by Jan Boyesen, Maritime Development Center 



 

6 
 

4. Results from table discussions: 
In the following the results from the three table discussions are presented. It was originally planned that there 

should have been four tables. During the learning café each participant could choose freely what table 

discussion to join. However, there were only few people who went to table one which focused on new business 

opportunities related to sulfur reductions. It was therefore decided to shut the table 1 down and take the 

subject up at another time. 

Technical performance of abatement technologies - results from table 2  
Participants:   Tadeusz Borkowski, Maritime University of Szczecin (chairman of the table) 

  Charles Hansard, Biofriendly Corporation 

  Anders Jensen, PureteQ A/S 

  Andreas G. Jørgensen, TORM 

  Bo Lund-Frank, FORCE Technology 

  Maels Jensen, AAMS/ Marine and technical engineering  

  Jeppe Jensen, AAMS/Marine and technical engineering 

  Christian Koch, shipping professional 

  Jaroslaw Myskow, Maritime University of Szczecin 

  Niels Prip, Alpha Ship Design 

  Johanna Yliskylä-Peuralahti, University of Turku/Centre for Maritime Studies   

  (rapporteur of the group) 

 

These four questions were discussed:  

1. Is there a perspective for combined exhaust gas treatment to handle NOx, SOx and PM emissions? 

2. What are the main technical challenges of the IMO ship emissions and energy reduction programmes? 

3. How are marine propulsions development driven by the environmental legislation? 

4. What is the balance between fuel consumption and emissions? 

5. What are the potentials and challenges of LNG for marine application? 

Conclusion: 

1. Is there a perspective for combined exhaust gas treatment to handle NOx, SOx and PM emission? 

 

The chairman introduced the topic and told that not all vessel emissions can be treated with one 

installation, because e.g. treatment of NOx emissions require a quite different approach regarding 

certificates and engine design (see Tadeusz Borkowski’s Learning Café presentation in the appendix). 

 

NOx emission reduction regulations were postponed because not everybody was happy with available 

technical solutions. On top of this, from 2013 there is a new policy regarding energy efficiency 
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All above mentioned issues make it more difficult to combine everything in one installation on board of a 

vessel.  

 

How do you see the possibilities to overcome all the different requirements to reduce the exhaust gas 

emissions? All emission cleaning systems need to be integrated into one installation and the propulsion 

system of a vessel, and ultimately there should be only one system for exhaust gas cleaning. The solutions 

are either focused on combustion or after-treatment. The latter is most common at the moment. However, 

there are problems with integrating the waste-heat recovery systems and emission abatement systems 

into one installation, because the waste-heat-recovery system is connected with engine performance 

which needs to work from low-load to medium load and up to maximum load. This is not the case with 

emission reduction, which needs to run all the time with the same rate of efficiency. 

 

Each installation has its own requirements: for example the SCR system requires the so called thermal 

window. The producers of SCR systems have tried to install the SCR unit after the boiler in order to 

maintain (optimal) temperature.   

 

There are not many combined systems yet. Usually SOx and NOx cleaning systems are combined. 

 

Waste-heat recovery systems would be a good product. Maersk installed those 10 years ago in 2006-2007 

when the oil price was high and it was expected to go further up. They paid 10 million USD for each ship 

and obtained a saving of 9%. Then came slow steaming, so the industry has burned their fingers a bit on 

these waste heat recovery systems, as energy consumption was reduced.  

 

With present sulphur scrubbers, where ship owners are investing money on a high grade, alloy tower 

anyway. Depending on the type of scrubber, heat recovery system can be combined. The present water-

injection (scrubber) systems have high energy efficiency. 

 

Pay-back time can be good with combined NOx and SOx emission treatment systems that are connected to 

the boiler or heat exchanger of a vessel. Smaller installations of combined systems (on new-buildings) with 

5-6 MW of main engine propulsion power are fairly straightforward. It is easy to package the system as 

combined control system with a system reducing the NOx emissions and a scrubber system reducing the 

SOx, and both work nicely together. The scrubber uses whatever temperature is left from the NOx system 

and the boiler. But even with a NOx system and a boiler one can receive some heat-recovery because you 

are heating the water. Due to the laws of evaporation the water temperature one never gets more than 

15,7 degrees of Celsius water. As a rule of thumb, you get 2/3 of the energy of the main engine as a heat 

exchanger power. Normally investments are made to heat-exchanger anyway.   

 

Combined solution is not causing too much costs but you need pumps afterwards. With a simple cargo 

vessel, it is possible to use the heat, but with Ro-Ro vessels and ferries it is technically tricky as there is no 

much space on board and requires a lot from the pumps. 
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With bigger vessels with 25 to 50 MW engines) the technical problems are larger. E.g Maersk and Alfa Laval 

are working on 2 or 3 different technologies. 

 

Slow steaming – what is the optimal speed? 

Maersk’s latest ships (Triple-E) are designed to go with 19 knots but can go up to 23 knots. In the “good old 

days” everybody sailed at full speed. There can be many different strategies: you can go from Europe to 

Singapore in 30 days or in 60 days. If oil price goes up, speed goes down. Usually oil price determines the 

economically optimal speed.  

 

 With bulk carriers the criteria is different regarding the speed as ships can be on different trades.   

   

2. What are the main technical challenges of the IMO ship emissions and energy reduction programmes? 

EEDI and energy consumption was discussed. The hulls of the current vessels are already optimised. The 

optimisation has nothing to do with NOx or SOx emission. There are designs for big container ships that use 

no ballast water at all. Not many such ships have been built yet. Norske Veritas had such a project. One can 

save a lot of fuel if it is not need to transport ballast water.  

 

Making a hull much better than the best hulls are made today is marginal in future. So much effort has 

been put to develop and test new hull models, but the gains (in terms of energy savings) are minimal. With 

paint and cleaning of the hull one can save up to 25% of energy costs – in theory at least. Realistic saving is 

between 5 and 8% of fuel costs when the main part of the vessel hull is maintained as it is. In the future 

greater savings with systems like these are expected. 

 

Because the fuel prices are low, there are less economic motivations for fuel savings. Totally new energy 

forms (e.g. nuclear energy) may change the game totally. Achieving energy savings and complying with the 

EEDI certificate requires above all crew training and changes in behaviour: e.g. the main water pump does 

not have to run constantly. It’s important that the marine engineers read the manuals of the engine 

manufacturers. One needs to take a critical look on everything that is going on in the engine room: 

frequency converters, ventilation, seawater systems etc. As an example, the charge air temperature should 

be 12 degrees and not 45 degrees (as with most ships). That would cause a huge saving.  

 

Shipowners need to be careful when someone tried to sell them an energy saving equipment for a 

frequency converter, because it adds up engine room temperature and therefore costs. CO2 is abated but 

it is costly and there are always secondary effects: problems with space and energy consumption. If one is 

running reefers or passengers in Polar regions and everybody wants to be in a temperature of 19.5 

degrees, there is a problem because there is not enough energy available on board of a vessel. The use of 

motion fuels can make a difference, but there is a lot of reservation with them. 
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3. How are marine propulsions development driven by the environmental legislation? 

What is the balance between fuel consumption and emissions? 

 

MAN Diesel has many ideas. E.g. Temperature is an area where improvements can be made. NOX 

abatement is possible but it is costly (e.g. EDR system). There are no simple NOx abatement solutions 

available. Engine efficiency has consequences on fuel consumption and not much development is expected 

on the combustion process itself. 

 

Backpressure is a critical factor, and it varies between different types of scrubbers. The higher the pressure, 

the better the cleaning result in a scrubber system. This is taken into account in Wärtsilä system regarding 

its different components. Cleaning has a cost and if one wants to make things a more compact, typically 

the back pressure goes up. These issues are not usually taken into account in OPEX calculations. The early 

generations of scrubbers were so called by-pass scrubbers. They were basically land-based technology 

fitted on a ship. In the early days the main concern was whether one would block the exhaust line of the 

main engine. The by-pass scrubbers are an excellent choice in terms of safety, because you will not get too 

much water down if something happens. 

   

Today with 3rd or 4th generation of scrubbers the by-pass scrubbers are things of the past. Making an in-line 

system is possible. Even if one runs with low-sulphur fuels and would like to get a heat recovery, one can 

sprinkler water on the system on a low pressure. The system needs to be kept simple, otherwise the 

system is hard to operate in real life. With land-based power plants (running on HFO) it is possible to get 

90% efficiency in total heat recovery but it is expensive. Especially the last stage is very expensive. One can 

clean the NOx and even remove the CO2. 

 

 

4. What are the potentials and challenges of LNG for marine application? 

LNG is a hot topic in the ECAs  in the emission control area.  In terms of the operating costs, LNG is much 

cheaper compared to low-sulphur fuel. However high investment cost hinders the use of LNG. In the 

container shipping Maersk have plans for LNG. If the bunkering infrastructure will be built all over the 

world, many shipowners would be interested to switch in LNG. However with long-haul ocean trade (e.g. 

Europe-Asia) the use of LNG is problematic, because a lot of space is needed for the LNG tanks. 

 

LNG would be very relevant if one is trading in Europe or internally in Asia. With long-haul continental 

trade one needs dual-fuel engines, which are expensive. The price difference between diesel and LNG and 

safety concerns especially with passenger and cruise vessels are the main limiting factors of a more 

widespread LNG use. The main technical concern are the LNG tanks and maintaining the required very low 

temperature in them. In Norway the widespread use of LNG has only been possible with strict regulation 

and the NOx fund.  
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All the things discussed above are based on regulation. Without regulation the shipping industry is not 

doing any investments regarding reduction of the vessel emissions. A lot depends on the IMO and MEPCC 

70’s decision regarding a global emission cap either 2020 or 2025. If the MEPCC decision is postponed, 

environment, human health and safety pays the price because the IMO cannot make a decision. 

 

Alternative to scrubbers is to use a low sulphur fuel. Many shipowners are waiting for a price signal that 

makes other alternatives economically viable. If one can use higher OPEX, you would never invest in CAPEX. 

Installing a new equipment on a ship and then finding out that regulations or engine requirements have 

changed e.g. due to slow steaming in 2-3 years time. Why would anyone wish to invest in anything as long 

as low sulphur fuels are available? When the new regulation on global SOx cap is decided, the price of low-

sulphur price increases and those companies that have invested in scrubbers will have an advantage.  

 

There are approximately 100 oil refineries and the top 5 can easily increase the supply of low sulphur fuel. 

The environmental upgrading is driven by economics. The shipping industry is currently not engaging with 

regulators. It is beginning to, but it still has a long road to go and it is lagging behind land-based industries. - 

The shipping industry will be soon hit by the “tsunami” where they have to accept being regulated, and 

when they have to comply with regulations just like the rest of us. 

  



 

11 
 

SOx compliance monitoring – results from table 3 
 

Participants:  Simon Letout, Maersk Group 

Stefanos Karakalles, Intertanko  

Peter Krog-Meyer, Danish Maritime Authority 

Mårten Spanne, Malmö City 

Soren Skive, Lloyd’s Register 

Hung Nguyen, Environmental Administration in Gothenburg 

Sara Libera Zanetti, Malmö University 

Jon Knudsen, Explicit 

Michael Gauss, Norwegian Meteorological Institute 

Jari Walden, Finnish Meteorological Institute 

Johan Mellqvist, Chalmers University (expert of the table) 

Minna Alhosalo, University of Turku, Centre for Maritime Studies (rapporteur of the table) 

These four questions were discussed:  

1.  Compliance checks, how is it done today? 
2. Can remote measurements be used for compliance control of both sulfur and NOx? 
3. What is the compliance level today in harbors and at sea? 
4. Are the particle emissions reduced in the SECA? 

Conclusion:  

Do you think it is necessary (compliance monitoring) to do more than it is done today? Yes or no? 
- Yes AND No 

- No, most are complying because the penalties are so high, if you don’t comply. So you wouldn’t falsify 

your records. For those few that don’t comply, you can find them in other ways e.g. fuel samples. We 

do that for some companies some times. 

- It has been written that there exist corruptions, especially in some companies and in some countries.  

Another question 
- Compliance level today, there is different independence evidence that points that it is at least 95% 

that comply of ships and it’s about the same with us, with some exceptions in the SECA border where 

it’s even higher. Is it fine/do you agree with that?  

- Input from the port cities: ships have a good compliance when they are running, but when they are 

maneuvering in the harbours we have seen and heard that there is a lot of problems with scrubbers. 

And same from the air quality experts. We would like to see that the emissions in ports are reduced, 

because they are quite high due to the technical problems. 

Have the particle emissions reduced?  
- The whole idea with the Sulphur regulation was to reduce particles. Close to the sources there has 

been very little reduction. This is a positive effect for the background. But these close direct particle 
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emissions, like in Göteborg or in Malmö, haven’t been reduced very much, but maybe this are even 

worse because some of the SECA fuels, which are mixtures. There seems to be more like organic 

particles and might not always be positive. 

- It should be possible to combining different technologies, e.g. a big infrastructure with a development. 

And therefore you look for other solutions. The combination of the staff causes that different problems 

are coming up.  

- Skipping the particles, because in the IMO they thought that particles will come automatically, if we get 

the sulphur. Right now we are having black carbon. There are still big particle emissions in cities like 

Göteborg, and also NOx emissions. How well these SCR systems work, there are still issues with new 

emissions. 

- Differences in black carbon measurements: concentrations whether using scrubbers or low sulfur 

content fuel? At Great Belt all components are measured, also in Göteborg for 3-4 months, and before 

in Los Angeles. Particle measurement is very difficult, because of different instruments and comparing 

different instruments.  

Most people were of the opinion that we should do additional work. 

Is remote measurements that you heard about a path to go or do you prefer online measurements? 
We are looking for other solutions. The way it’s done at great belt is too limited in Maersk’s opinion. 

There are questions concerning the reliability. So we are looking one step further for solutions.  

- Compliance level today is at least 95% or even better with an exception in the SECA border. We did a 

lot of flights and activities within another EU project (Compmon), flights in Belgium and different type 

of measurements. We have put them all together, and it looks like that the situation is consistent. 

- We are wasting a lot of time to ships that are compiling (95%). We need to find out how to target those 

5% that are probably non-compliant. All the ships we check are “bad ships“. The resources need to be 

focused more.  
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Health and environment – socio economic effects of SECA – results from table 4 
Table chair: Sari Repka, University of Turku  

These four questions were discussed:  

1. Do you think it is relevant to study the socioeconomic effects of SECA also after the regulation has 

commenced? And why?  

2. To which of your stakeholders do you think there are (and what type of) socioeconomic effects?  

3. What are the short term and long term socioeconomic effects of SECA to your own activities?  

4. Long-term effects (currently nothing is happening) 

Conclusion: 

It’s important to monitoring short and long term effects before and after for the future. SECA is coming and it is 

a long term project. To measure broader socioeconomic implications it takes time. And the complexity of 

impacts difficulties to focus on the SECA impacts requires time as well. The compatibility with previous EU 

studies is important. The shipping effects will affect the health effects there can result in years of lives lost. The 

measurements is necessary to validate the models, both permanent and semi-permanent measuring stations 

can be used to it. Low Sulphur fuel vs. scrubbers is something to consider. From a global perspective a simple 

solution is more attractive in the long term. LNG is not an option at a global scale. 

To point out and promote the positive effects are important. Concretization is needed in communication about 

e.g. euros and extra years health. And the costs will be paid by the end of the users or customers. To many of 

the shipping companies the bottom line, as costs and lead time, is important and the green values come after 

that. To motivate members to comply more transparency is needed in the supply chain.    

- Long-term effects on the industry needs to be added on the impacts list! 

4. Long-term effects (currently nothing is happening) 

Is there a technology push appearing? 

- Will Mediterranean area benefit in the long term? 

- In 2020 there will be a 0.5% level worldwide and this could help the European maritime equipment industry 

will have an advantage (if scrubbers are chosen or local waste water technology).  
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