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Introduction:

® Decarbonisation of maritime transport operations has become a
main priority for shipping companies around the world

o Initial International Maritime Organization’s (IMO) Strategy on
Reduction of Greenhouse Gas (GHG) Emissions from Ships in 2018

o European Union’s (EU) Green Deal initiative in 2019 and proposed,
among others, the inclusion of shipping in the EU Emissions Trading
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Scheme (EU ETS) as an additional tool for the achievement of climate WM MART—.
neutrality in Europe by 2050.
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Scope.

® This paper discusses the efforts and initiatives undertaken by a Finnish

shipping line (Viking Line) for the improvement of its fleet energy
efficiency, along with the decarbonization of its operations; initiatives
that encompass various technical and operational measures along
with the employment of alternative fuels and/or energy
sources (such as wind power).
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Decarbonisation initiatives

« The vast majority of shipping companies around the world have
proceeded with the adoption of a number of measures and initiatives in
order to improve the energy efficiency of their fleet and reduce their
carbon footprint.

« Several proactive shipping companies have proceeded with the
introduction of voluntary initiatives in order to reduce further their
emissions and promote their sustainable development, but also
gain a competitive advantage in the market where they operate.
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THE CASE OF VIKING LINE S

® Viking Line provides passenger and cargo carrier services between Finland,
Sweden and Estonia.
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Viking Line’s route network. Source: Viking Line

® All the company’s vessels are certified in compliance with ISO 14001 2. 'Il,::;”\
standards and sustainability is a very important priority for the company. ej - 2,
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Onshore Power Supply (OPS)

« In 4 terminals located in Sweden, Estonia and Finland (Stockholm, Tallin,
Helsinki and Mariehamn).

« Saving 1200 tonnes of fuel and reducing 3800 tonnes of CO2
emissions by connecting 4 of its vessels to OPS

* in the two Swedish terminals (Stockholm and Mariehamn) and Tallinn,
vessels use 100% green electricity while at berth :

« In the case electricity used for the provision of OPS is sustainably produced
(green), there's basically mo carbon footprint and the environmental
benefits are not compared to the electricity coming from coal or other
resources.
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Onshore Power Supply (OPS)

« The /nstallation and operational cost for the vessels is extremely high and
requires /arge investments :

« around 500 to 700,000 euros per vessel, while the ports needed to pay
to install the necessary equipment from their side.

«  30% allocation from the EU through a project in Tallinn port for the
installation of OPS that was divided between Viking Line and the ports.

« national subsidies to incentivize and promote the installation of OPS

» the electricity needed is in high loads for the provision of OPS and, as a
result, it is cheaper to use bunker fuel
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Onshore Power Supply (OPS)

« port environmental discounts that reward cleaner vessels and the use
of OPS consists one of the criteria for the vessels’ certification with maritime
environmental performance indices (e.g. Environmental Ship Index (ESI),

Clean Ship Index (CSI)) that form the basis for the provision of these
discounts in a number of ports.

« However, although OPS helps in order to receive these discounts, the costs
will never be returned wnless bunker fuel prices go up a lot or the electricity
price comes down or there are subsidies.
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Wind power and LNG conversion

Viking Line equipped in 2018 Viking Grace — a RoPax vessel operating
in the Turku-Stockholm route - with a rofor sail that turned her into

the world’s first hybrid ship of its size to run on both LNG and wind
ower.

Viking Grace was a RoPax vessel running on LNG fuel from the start,
so there were no conversion costs.

From the use of LNG fuel, the vessel already has some 20-25% less
CO2 emissions than conventional fuel.

In the case of Viking Grace, the methane slip is estimated close to
1.5%, but it's still comparatively less emissions for using LNG than for —
using reqular fossil fuels or bunkers. WM@”:AW
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Wind power and LNG conversion

® The rotor sail was installed in 2018 in cooperation with the supplier

Norsepower with the installation costs being low, as it was basically an
investment from Norsepower to gain experience and build their
reputation.

® the progress of using the rotor sail has been tracked, but the data

obtained is not really measurable,

o This is the reason why the company is still in testing for two years although
they were initially going to be testing for one year.
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Construction of new vessels

The construction of a new vessel — Viking Glory — that is expected to use
up to 10% less fuel than Viking Grace

A huge investment as its construction costs around 200 million euros.

Viking Glory will be replacing the vessel that's currently with Viking Grace on
the Turku-Stockholm route — Amorella - so that we will have both these
ferries complimenting each other.

The Turku-Stockholm route is the most important market for Viking
Line and it makes sense for the company to have two comparable vessels
operating against each other and offering a product that is the most
environmentally friendly way to travel from Finland to Sweden.
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Energy efficiency improvement projects

« Since 2016, Viking Line has proceeded with the investment of more than
four million euros in different projects to improve the energy
consumption of its vessels.

« The most effective investments have been in ventilation, the use of
frequency converters resulted in the optimization of the engine’s operation.

« For example, on Viking Gabriela these improvements in ventilation resulted in fuel/
savings of almost 600 tons per year.

« Similar improvements in ventilation were applied on Viking Grace, but not at full-
scale, and the energy savings were equal to all the energy consumption of
all the offices and warehouses of the company in Mariehamn where their
headquarters is.

 up to 800,000 euros with an expected return on investment in one
and a half years.

« The most costly energy efficiency project Viking Line invested in is ventilation,
but also the most effective.
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Energy efficiency improvement projects

« even tiny energy improvements onboard the vessels — in this case this
ventilation tweak on board the vessel - save that much energy compared to
investments onshore.

« This successful project also shows that even on old vessels there's a lot of
ways that energy consumption can be optimized with the retrofitting

* On the one hand- energy consumption climbs basically because the company
puts in stuff for the passengers and comfort and — on the other hand - at the
same time it keeps optimizing the energy consumption so @ marked reduction
in the total has been achieved but not of the required magnitude to have the
desired effect on the climate.

« The company needs to fight on both fronts: of the technical reduction of
having the engines and everything operating as well as they can and then it
needs to combat the climbing consumption.
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Viking Line’s sustainability initiatives related to the improved energy
efficiency and decarbonization of its fleet
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Conclusions:

In this paper, the efforts and initiatives undertaken by a Finnish shipping
line were discussed in order to shed light on the potential of private
companies’ initiatives for the reduction of their GHG emissions.

significant energy consumption reductions can be achieved at the company
level from the implementation of a number of energy efficiency initiatives
that presuppose a company organization model focused on
sustainable development.

Global and regional regulations/guidelines definitely initiate the introduction

of energy efficiency measures, but their effective implementation depends
largely on the organizational structure and priorities of individual
shipping companies. .11

WORLD 2022
WMU s, “Marl " g




The International Maritime Transport and Logistics Conference “Marloa

=t

References

« Faber, J., Hanayama, S., Zhang, S., Pereda, P., Comer, B., Hauerhof, E., van der Loeff, W.S., Smith, T.,
Zhang, Y. and Kosaka, H. “"Reduction of GHG Emissions from Ships—Fourth IMO GHG Study 2020—Final
Report”, 2020. IMO MEPC, 75(7), p.15.

« Giziakis, C. and Christodoulou, A. “Climate change and marine industry”. Proceedings of the International
Association of Maritime Economists Conference, 24-26 June, 2009, Copenhagen, Denmark.

 Sirimanne, S.N., Hoffman, J., Juan, W., Asariotis, R., Assaf, M., Ayala, G., Benamara, H., Chantrel, D.,
Hoffmann, J., Premti, A. and Af “Aguez, L.R. “Review of maritime transport 2019”, 2019, UNCTAD.

« IMO. “Adoption of the initial IMO strategy on reduction of GHG emissions from ships and existing IMO
activity related to reducing GHG emissions in the shipping sector,” 2018,
https://unfccc.int/sites/default/files/resource/250 IMO%?20submission Talanoa%?20Dialogue April%2020
18.pdf , accessed Dec. 18, 2021.

« Olger, A.L., Kitada, M., Dalaklis, D. and Ballini, F. “Trends and Challenges in Maritime Energy
Management,” WMU Studies in Maritime Affairs, 6, 2018. Springer, Cham. ISBN 978-3-319-74575-6

» European Commission. *Communication from the Commission to the European Parliament, the European
Council, the European Economic and Social Committee and the Committee of the Regions. The European
Green Deal”, 2019, Brussels, COM (2019) 640 final.

« Christodoulou, A., Dalaklis, D., Olcer, A. and Masodzadeh, P.G. “Inclusion of Shipping in the EU-ETS:
Assessing the Direct Costs for the Maritime Sector Using the MRV Data,” Energies, 14(13), 2021, 3915.
https://doi.org/10.3390/en14133915

« Brynolf, S., Magnusson, M., Fridell, E. and Andersson, K. “*Compliance possibilities for the future ECA
regulations through the use of abatement technologies or change of fuels,” Transportation Research Part
D: Transport and Environment, 28, 2014, pp. 6—18. https://doi.org/10.1016/j.trd.2013.12.001

WORLD
MARITIME
UNIVERSITY

- o~

& Bi
1

"


https://unfccc.int/sites/default/files/resource/250_IMO%20submission_Talanoa%20Dialogue_April%202018.pdf
https://doi.org/10.3390/en14133915
https://doi.org/10.1016/j.trd.2013.12.001

| The International Maritime Transport and Logistics Conference “Marl ofe 11"

References

« Wan, Z., el Makhloufi, A., Chen, Y. and Tang, J. “"Decarbonizing the international shipping industry: Solutions
and policy recommendations,” Marine Pollution Bulletin, 126, 2018, pp. 428—435.
https://doi.org/10.1016/j.marpolbul.2017.11.064

+ Lai, K.H., Lun, V.Y., Wong, C.W. and Cheng, T.C.E. “Green shipping practices in the shipping industry:
Conceptualization, adoption, and implications,” Resources, Conservation and Recycling, 55(6), 2011, pp. 631-
638.

« Lun, Y.H.V,, Lai, K, Wong, C.W.Y. and Cheng, T.C.E. “"Adoption of Green Shipping Practices”. In Green Shipping
Management, 17(2)’, 2016. Springer.

« Christodoulou, A. and Cullinane, K. “Potential of, and drivers for, private voluntary initiatives for the
decarbonisation of short sea shipping: evidence from a Swedish ferry line,” Maritime Economics & Logistics, 23,
2021, pp. 632-654. https://doi.org/10.1057/s41278-020-00160-9

 Christodoulou, A. and Kappelin, H. “"Determinant factors for the development of maritime supply chains: the
case of the Swedish forest industry,” Case Studies on Transport Policy, 8(3), 2020, pp. 711-720.
https://doi.org/10.1016/j.cstp.2020.07.008

» Voss, C., Tsikriktsis, N. and Frohlich, M. “Case research in operations management,” International Journal of
Operations & Production Management 22(2), 2002, pp. 195-219. https://doi.org/10.1108/01443570210414329

» Denzin, N.K., "Triangulation 2.0,” Journal of mixed methods research, 6(2), 2012, pp. 80-88.

« Viking Line. https://www.vikingline.com/the-group/viking-line/services/ , accessed Jan. 10, 2022.

» Acciaro, M., Ghiara, H. and Cusano, M.I. "Energy management in seaports: A new role for port authorities,”
Energy Policy, 71, 2014, pp. 4—12. https://doi.org/10.1016/j.enpol.2014.04.013

« Winnes, H., Styhre, L. and Fridell, E. "Reducing GHG emissions from ships in port areas,” Research in
Transportation Business & Management, 17, 2015, pp. 73-82. https://doi.org/10.1016/j.rtbm.2015.10.008

WORLD
MARITIME
UNIVERSITY



https://doi.org/10.1016/j.marpolbul.2017.11.064
https://doi.org/10.1057/s41278-020-00160-9
https://doi.org/10.1016/j.cstp.2020.07.008
https://doi.org/10.1108/01443570210414329
https://www.vikingline.com/the-group/viking-line/services/
https://doi.org/10.1016/j.enpol.2014.04.013
https://doi.org/10.1016/j.rtbm.2015.10.008

The International Maritime Transport and Logistics Conference “Marl ofe 11

References

Innes, A. and Monios, J. “Identifying the unique challenges of installing cold ironing at small and medium
ports — The case of Aberdeen,” Transportation Research Part D: Transport and Environment, 62, 2018,
pp. 298-313. https://doi.org/10.1016/].trd.2018.02.004

Christodoulou, A. and Woxenius, J. “Sustainable short sea shipping,” Sustainability,11(10), 2019, 2847.
https://doi.org/10.3390/su11102847

Vaishnav, P., Fischbeck, P. S., Morgan, M.G. and Corbett, J. J. "Shore Power for Vessels Calling at U.S.
Ports: Benefits and Costs,” Environmental Science and Technology, 50(3), 2016, pp. 1102-1110.
https://doi.org/10.1021/acs.est.5b04860

Winkel, R., Weddige, U, Johnsen, D., Hoen, V. and Papaefthimiou, S. “Shore Side Electricity in Europe:
Potential and environmental benefits,” Energy Policy, 88, 2016, pp. 584-593.
https://doi.org/10.1016/j.enpol.2015.07.013

Zis, T., North, R.J., Angeloudis, P., Ochieng, W.Y. and Bell, M.G.H. “Evaluation of cold ironing and speed
reduction policies to reduce ship emissions near and at ports,” Maritime Economics & Logistics, 16(4),
2014, pp. 371-398. https://doi.org/10.1057/mel.2014.6

Christodoulou, A. “Maritime environmental performance indices: useful tools for the evaluation of the
transport supplier environmental performance?” WIT Transactions on The Built Environment, 187, 2019,
WIT Press. ISSN: 1743-3509, https://doi.org/10.2495/MT190171

European Union. “Directive 2014/94/EU of the European Parliament and of the Council of 22 October 2014
on the deployment of alternative fuels infrastructure”, 2014, http://data.europa.eu/eli/dir/2014/94/0j ,
accessed Dec. 18, 2021.

Bengtsson, S., Fridell, E. and Andersson, K. “Environmental assessment of two pathways towards the use
of biofuels in shipping,” Energy Policy, 44, 2012, pp. 451-463.
https://doi.org/10.1016/j.enpol.2012.02.030 WM A

MARITIME
UNIVERSITY

' BL


https://doi.org/10.1016/j.trd.2018.02.004
https://doi.org/10.3390/su11102847
https://doi.org/10.1021/acs.est.5b04860
https://doi.org/10.1016/j.enpol.2015.07.013
https://doi.org/10.1057/mel.2014.6
https://doi.org/10.2495/MT190171
http://data.europa.eu/eli/dir/2014/94/oj
https://doi.org/10.1016/j.enpol.2012.02.030

The International Maritime
Transport and Logistics Conference

“Marlog 11"

Thank you very much for your attention!

Dr. Anastasia Christodoulou
Research Associate
Maritime Energy Management Specialization

ac@wmu.se
T+46-40356394

Visiting Address Fiskehamnsgatan 1, 211 18 Malmd, Sweden

Postal Address P.O. Box 500, SE 201 24 Malmd, Sweden



mailto:ac@wmu.se

The International Maritime
Transport and Logistics Conference

“Marlog 11"

Thank YOU

sustamasieB LU E

ECONOMY

Anastasia Christodoulou, Maritime Energy
Management

20 - 22 March, 2022
Hilton Green Plaza Hotel



