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Viking Line offers trips, amusement cruises and freight transport to and from Åland. In 

addition, most of the waste is carried away from Åland by vessels to landfills in Finland and 

Sweden. In other words, maritime traffic is a necessary prerequisite for daily life in the Åland 

region, which consists of 6,757 islands connected by road bridges, smaller road ferries and 

archipelago boats. Maritime traffic to and from Sweden and Finland provides the opportunity 

to: 

- Import and export of goods 

- Disposal of waste 

- The opportunity for tourists to visit Åland 

- Traveling abroad 

- Amusement cruises in surrounding waters 

 

From a Swedish perspective, there are similarities with maritime traffic to and from Gotland1, 

which is a necessary prerequisite for life on Gotland. The difference is that traffic to and from 

Gotland takes place with so-called procured traffic financed by the Swedish state. Traffic to 

and from Åland is mainly financed by the company's own revenues. 

 

The Åland vessels also form part of the Finnish military standby fleet. Furthermore, Viking 

Line is one of Åland's largest employers. Due to the fact that 5 of the vessels are Finnish-

flagged, the company receives back taxes and social security contributions. The same applies 

to the company's only Swedish-flagged vessels. One ship is registered in Estonia. 

Legal environmental requirements for vessels in the Baltic Sea include the Sulphur Directive, 

which means that fuels must not contain more than 0.1% sulphur2 since 2015. The Sulphur 

Directive in combination with upcoming regulations for emissions of nitrogen oxides3 has 

been a driving force for the development of vessels powered by liquefied natural gas. The 

combined effects of such vessels are that emissions of sulphur, nitrogen oxides and particles 

are reduced significantly. 

 

In Swedish waters, vessels with lower emissions of air pollution receive an environmentally 

differentiated fairway fees that benefit cleaner ships. Vessels that connect in the harbour for 

grey and black water4 as well as cold ironing ships are also charged with a lower port fee. 

According to Viking Line, customers primarily ask about the voyage's carbon dioxide 

emissions. Customers also request information on how the shipping company handles its 

black water and solid waste. Freight customers want data for calculating their carbon dioxide 

emissions. Since 1 January 2018, there is a requirement that all vessels exceeding 5000 gross 

tonnage for journeys to or from ports within the EU must measure, report and verify their 

CO2 emissions. The regulatory framework for reporting carbon dioxide emissions from the 

EU is called Monitoring, Reporting and Verification (MRV). Perhaps the most difficult, or at 

least unclear, question is how these emissions should be distributed (allocated) between 

 
1 Denmark has a similar situation with Bornholm 
2 Road traffic within the EU states maximum 10 ppm (0.0001 %) Sulphur 
3 NECA, nitrogen emission control area 
4 Sewage water 
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travellers and goods. Currently, three principles are allowed as long as these do not change 

over time. 

 

Allowed allocation principles 

- Weight of passengers and goods 

- Use of tire surface and car tires distributed according to vehicle length 

- Use of tire surface and car tires distributed by weight on vehicles 

 

 
Figure 1 The above matrix describes various methods for allocation on a typical RoPax 

vessel. Method choice leads to large differences in emissions per passenger and freight unit. 

 

Before the selection and investment in new propulsion technology for Viking Grace, Wärtsilä 

presented two solutions. Either conventional solution with bunker oil (HFO) or a solution 

based on liquid natural gas in a Dual fuel technology (DF). The outcome was clear that 

emissions of sulphur dioxide, nitric oxide and particles would decrease by using LNG. Carbon 

dioxide was also estimated to decrease. If all the greenhouse gases are included, there is an 

uncertainty about the climate benefit. However, LNG vessels are leaking some unburned 

amount of methane gas with a significant impact on the climate. 

 

 
 

Figure 2 Wärtsilä's analysis showed that the alternative with Dual Fuel was preferable from 

an environmental perspective, but also from a climate perspective. Recent analyses have 

shown that methane emissions can be underestimated according to IVL. The strongest reason 

for the introduction is to meet legal requirements for emissions of sulphur dioxide and also to 

meet future requirements for emissions of nitrogen oxides. 

 
Mass allocation Area-length allocation Area-mass allocation 

Operation Ratio Ratio Ratio 

Freight 72,63% 4,95% 10,66% 

Passenger 27,37% 95,05% 89,34% 
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In order to meet an expected increase in climate requirements, Viking Line also analyses how 

climate compensation can be a possible solution. Three analyses in other countries have been 

included in the analysis work, but the intention is for the compensation to take place closer to 

one's own market. An alternative is to offer customers the opportunity to offset and reduce 

their travel's emissions of greenhouse gases by purchasing a certain amount of biogas used on 

Grace. This is regardless of which Viking Line ship the biogas sponsor is traveling with5. This 

would work as green electricity where organizations buy a production-specific share of 

electricity. 

  

The Åland Provincial Government also analyses the possibility of making Åland fossil-free, 

which is considered very challenging. For Åland, with its large dependence on shipping, such 

a strategy would mean a particularly tough change, as there are currently no comprehensive 

biofuel-based solutions available. 

 

The technical energy carriers that Viking Line considers most reasonable are: 

- Biodiesel (FAME and HVO), which, however, is considered to be expensive 

- Liquid Biogas (LBG) 

- Electricity batteries for shorter distances and energy storage 

- Hydrogen with fuel cell for generating electricity 

- Methanol 

 

Companies and some other organizations work together in a sustainability network in Åland. 

This network discusses how biofuel purchases could be coordinated and thus increase 

availability, which is currently low. One conclusion of lack of access to biofuels is that 

measures to reduce fuel consumption are the first important measure. 

For Viking Line, legal requirements for shipping within the EU on fuel follow-up with 

reporting have resulted in a significantly improved follow-up of consumption. Viking Line 

uses a system called Blue Flow for its reporting. 

 

 
Figure 3 Excerpts from Blueflow that enable immediate monitoring of the vessels' fuel 

consumption in order to report but also optimize propulsion. 

 
5 Compare with BRA as well as Finnair and KLM  that offers biofuels for different routes: 
https://www.finnairshop.com/en/sustainability-products 
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Within the Viking Line, the Eco shipping program has been going on for a long time with the 

goal of improving energy efficiency. Measures include: 

- The staff's knowledge and behaviour with regard to energy use 

- Road selection and speed adapted to operational conditions 

- Adjustments to timetables 

- Continuous on-board energy use monitoring, which is seen as a natural part of the business 

- Technical upgrades (e.g. streamlining of ventilation systems on vessels, modification of  

 

Gabriella's stabilizing outriggers (sponson), etc.) 

Viking Grace is powered by electric motors that are powered by four LNG powered 

generators. For lower speeds with lower power requirements, only two generators are used. In 

open waters, power outputs are increased and three generators are used. The fourth generator 

provides additional power if needed, but primarily adds security. The ship never has less than 

two generators running, although one would suffice. The reason is that for safety reasons 

there must always be two parallel operating options. An alternative to the second generator 

would be a larger battery that could replace LNG combustion for limited distances and 

redundancy. 

 

There is a continuous energy-saving program on Viking Grace. It includes everything from 

energy recovery in the ship's lifts to electricity recovery to the excess heat of the ship's 

machinery. All possibilities are investigated and tested if they are deemed viable. In 2018 and 

2019, the vessel has been equipped with a rotor sail with the aim of reducing fuel 

consumption for the ship's progress by 3-5%. 

 

 
 

 

 
 
 

Fig. 4 The rotor sail based on the so-called Magnus effect. 

 

Unfortunately, the expected reduction in fuel consumption seems to have been difficult to 

measure   hence the rotor sail is difficult to get profitable, probably because the many 

different directions of the fairway. 

 

During the entire life of the vessels, a continuous process is ongoing to make them more 

energy efficient. However, it is becoming increasingly expensive to make older ships more 
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energy efficient. This means that a substantial part of the energy efficiency consists of new 

modern vessels. Viking Grace when launched and put into traffic was essentially more energy 

efficient than her predecessors. By 2020, the latest addition to the fleet will be launched, 

which is estimated to be 20% more energy efficient than Grace. 

 

In addition to progress with LNG, Viking Line has tested fuel cells at Mariella for power 

supply to various support systems. However, the technology did not have a sufficiently 

reliable function. The fuel cell proved to be very sensitive to vibrational operating 

environments, which is characteristic of vessels. Towards the end of the testing period, the 

technology began to work better after extensive adjustments. For now, however, fuel cells are 

not used on any vessel. 

 

Viking Grace has an unusual system for recovering food and food waste that is collected for 

biogas production onshore. Liquid biogas is not yet used for Grace due to lack of access, but 

there are no technical concerns for such use. 

 

Viking Line also has a wholly owned bus company that runs entirely on biodiesel. Today's 

supply covers the whole need, but there is some uncertainty about the content of palm oil. 

Viking Line's new ship delivered in 2020 and will be operated by LNG. The planned rotor 

seal is doubtful considering previous experiences at Grace. 

 

In the future, Viking Line is evaluating several different renewable fuels, but biofuels are still 

not considered profitable and few customers who want to pay extra for this. Here, legislators 

play an important role in the transition. With more expensive renewable fuels, policy 

instruments and a reduction obligation are required from the authorities that are driving the 

development in the right direction. The assessment is that fuel costs will increase and 

therefore contributions are also requested during such a conversion. 

 

Challenges in the short term 2025 

- Possibility to buy liquid biogas (LBG) 

- Clarification of allocation between passengers and goods for valid comparisons between 

traffic types and transport companies. The issue must continue to be clarified for fair 

comparisons 

- Assessment of methane emissions from LNG of approximately 15% - 20% is data from 

engine supplier Wärtsilä. According to Erik Fridell at IVL, emissions are rather 20% - 25%. 

Given the large climatic impact of methane, this is something that needs to be clarified with 

more and more ships powered by methane. IMO has also highlighted the need to clarify the 

issue of methane emissions at the industry level. 

- Continued energy efficiency improvement of older vessels (in the continued work it will be 

increasingly challenging both financially and technically) 

 

Challenges in the medium term 2030 

- The availability of alternative fuels; 

 

Long-term challenges in 2045 

- Uncertain about this long-time horizon 
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