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Washington Maritime BLUE Strategy Framework
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by 2050.
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Pathway Overview – Deep Decarbonization

Pathway description

 Accelerate the transition of Washington’s maritime 
industry to a low carbon future, pursuing technological 
innovations, infrastructure and incentives which will 
enable the transition of local, coastal and international 
shipping. 

 Establish an infrastructure and incentives strategy for the 
uptake of electrification & alternative fuels for local, 
domestic and international shipping.

 Accelerate innovation and commercialization of 
electrification and alternative fuels technologies.

 Invest in technology for improved efficiency and 
electrification of port operations and shore side logistics. 

Proposed Initiatives

 Accelerate low carbon propulsion technologies

– Accelerate electrification, alternative fuels and 
hybrid technologies through demonstration 
projects

– Roadmap opportunities for local, domestic and 
international vessels

 Establish fuel/charging infrastructure & 
optimize energy use

– Pursue opportunities for shore side infrastructure 
for electrification & alternative fuels; renewable 
energy generation & efficiency improvements 

 CO2 emission reductions

3

Strategic Goal: Low Carbon Industry

A competitive and decarbonized maritime 

industry will be established by taking 

advantage of innovation in accelerating 

the transition
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Initiative description – Accelerate low carbon propulsion technologies

Accelerate electrification, alternative fuels and hybrid technologies through demonstration projects

 Establish roadmap for low-carbon innovation opportunities for local, 
domestic and international vessels. 

– Electric/hybrid

– LNG/LPG/Methanol/biofuels/biogas (renewable)

– Fuel Cells (hydrogen generated with renewable electrolysis) 

– Renewable energy assisted (wind/solar)

 Establish policy and incentives strategy for the uptake of electrification 
& alternative fuels for local, domestic and international vessels.

 Initial pilot projects with Washington State Ferries’ fleet.

 Pursue opportunities for hybridization and electrification in fishing fleet 
modernization

– WA's initiative of modernizing its fishing fleet can incorporate the use of 
hybrid technologies and full scope energy consumption optimization to 
become a global leader.

 Explore additional near to long term opportunities.

– Electrification of county and additional state ferries, LNG opportunities, fuel 
cell demonstration projects.

4



DNV GL © 26 June 2018

Initiative description - Establish fuel/charging infrastructure & optimize energy use

Pursue opportunities for shore side infrastructure for electrification & alternative fuels; renewable 

energy generation and energy efficiency improvements

 Develop shore side infrastructure for electrification 
(charging + cold ironing) and alternative fuels. 

– Accelerate technology for charging mechanisms: robotics, 
floating battery docks

 Demonstrate innovative technology for sustainable 
energy generation, storage and improved efficiency 
of operations and shore side logistics.

– Support operational energy optimization and demand 
management. 

– Promote implementation of renewable energy generation; 
shore-side & ocean based.

• Create competitive advantage by leveraging the 
knowledge of our research institutions/industries in 
energy and ocean technologies (Blue Innovation).

 Consider utility policy and pricing implications.

– Cold Ironing needs competitive tariffs for ROI

 Engage with our stakeholders to achieve social 
license and anticipate and address unintended 
consequences of development and sustainability 
initiatives (supporting holistic decision making). 

 Consider climate change and natural disaster 
resiliency in energy use and infrastructure planning.

– Proper siting and sizing of fuel, storage and generation 
technologies for emergency management.
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Initiative description – Emissions Reductions

Improving air quality through emission reduction measures

 Catalogue current measuring, tracking & reporting 
methods

– Baselining of emissions to reduce carbon dioxide

 New technology/methods for measuring, tracking & 
reporting

 Technology for emission reductions

– Ship exhaust scrubbing / capture

– Cold ironing (competitive tariffs for ROI) 

– Emissions reduction from Cargo Handling Equipment

 Emission reduction practices and incentives

– Create commercial opportunities from anticipating and 
adapting to regulations and required compliance solutions 
(local to international)

– Proactive and voluntary best practices and industry 
standards above and beyond compliance 

– Incentive methods such as program at Port of Vancouver

 Create a predictable and efficient regulatory 

structure supporting innovation and maritime 

infrastructure

– Create a goal-based approach to regulatory 

implementation

– Align and improve permitting processes for economic 

development projects in the state.
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Case Studies
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Case Study Code Initiative Sub cluster

Savannah - Electrification B4.1

B4. Electrification in recreational vessels Shipbuilding, repair and maintenance
Amels 188 - Electrification B4.2

Volta 55 - Alternative Fuels B4.3

GEPS ECO TENDER - Wind and solar energy B4.4

Hybrid-Electric and Fully-Electric P1.1 P1. Electrification 

Passenger Water Transportation
Hydrogen Fuel Cells and LNG/CNG P2.1 P2. Alternative Fuels

Digitalization – Autonomous Ships P3.1 P3. Digitilisation

Air Supported Vessel and Carbon Fibre Hull P4.1 P4. Hull Optimisation

Hybrid Tug: E-KOTUG B1.1

B1. Hybrid tugs and barges Shipbuilding, repair and maintenanceAutonomous Electric Barge: Port Liner B1.2

LNG Hybrid Barge: Becker Marine Systems B1.3

World’s First All-Electric Commercial Fishing Vessel: 
Karoline

B2.1

B2. Efficient fishing and aquaculture vessels Shipbuilding, repair and maintenance
New Generation of Fishing Vessels: MDV-1 Immanuel B2.2

Hybrid Fish Farm Support Vessel: DNV GL & The Green 
Coastal Shipping Program

B2.3

Fully Battery-Powered Fish Farm Workboat: GMV Zero B2.4

Air Quality: ship exhaust scrubbing as an alternative to 
cold ironing

L1.1

L1. Improving air quality through emission reduction 
measures

Maritime Logistics and Shipping
Air Quality: cold ironing with Onshore Power Supply 
(OPS)

L1.2

Air Quality: emissions reduction from Cargo Handling 
Equipment (CHE)

L1.3

South Korea’s Digital Shipyard
B3.1 B3. Digitalization & collaboration with other 

shipyards
Shipbuilding, repair and maintenance

Policies & inventive mechanisms
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Savannah - Electrification
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Background
The Feadship superyacht Savannah is green in more ways than one – not only does she sport an 
unusual seafoam green paint job, but she also utilizes the eco-friendly Breathe propulsion developed 
by the Dutch builder

Description of the Development 
This 2015 launch uses the Dutch yard's pioneering Breathe propulsion system - which allows for five 
different operation modes from diesel and diesel-electric combinations to fully electric.

Mechanisms to set up 
Power comes from a 30-tonne lithium-ion battery bank capable of holding a million watts of 
electricity. But even in diesel mode, Savannah is highly efficient, with 30 per cent lower fuel 
consumption than her contemporaries thanks to her dynamic hull shape and steep entrance angle.

Developed by
Feadship

Initiative Overview

• Impact on the environment and costs
• Lower fuel consumption
• Advanced technology

Results/ Gains

Weighted Relevance Criteria Scoring for WA
Relevance to WA

xx

Costs Timeline

Launch: 2015

Implemented in

Netherlands

Green recreational boatbuilding

WA’s recreational boat builders can utilize 
the existing hybrid technologies being 
developed for ferries.
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Amels 188 – Hybrid Switchboard
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Background
The Amels 188, still in the works, is the Dutch-built yacht to meet new international Maritime Organization 
regulations for yacht emissions.

Description of the Development 
The 188-foot superyacht will have eco-friendly features such as hybrid power switchboard, a gas 
purification system on the generators, and heat-absorbing windows to reduce air-conditioning needs. 
A Hybrid Switchboard system is used to manage power on board responsibly and use energy more 
efficiently. It’s a holistic approach, finding smart ways to reuse energy on board.

Developed by
Amels

Initiative Overview

• Lower fuel consumption
• Reduce operation cost
• Compliance with environmental 

regulations
• Advanced technology

Results/ Gains

Weighted Relevance Criteria Scoring for WA
Relevance to WA

xx

Costs Timeline

Launch: 2018

Implemented in

Netherlands

Green recreational boatbuilding

WA’s recreational boat builders can 
utilize the existing hybrid technologies 
being developed for ferries.
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Volta 55 – Alternative Fuels
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Background
The 188-foot Volta 55 is currently just a concept, but it is being marketed as an 
energy-optimizing vessel that can go an entire day without using fossil fuel.

Description of the Development 
Studio Yacht Design Rotunno Brussolo brought in a team of architects, engineers and 
chemists together to create an eco-friendly, zero-emissions, luxury yacht. The Fuel Cell 
solution, powered by pressurized hydrogen cylinders combined with Azipod groups, 
guarantee the sustainability of the propulsion system.

Developed by
Studio Yacht Design Rotunno Brussolo 

Initiative Overview

• Impact on the environment and costs
• Zero emissions
• Sustainability in propulsion

Results/ Gains

Weighted Relevance Criteria Scoring for WA
Relevance to WA

xx

Costs Timeline

Still in concept

Implemented in

Italy

Green recreational boatbuilding

WA’s recreational boat builders can utilize 
the existing hybrid technologies being 
developed for ferries.
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GEPS ECO TENDER Powered by Wind & Solar Energy 
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Description of the Development 
The Eco-Tender design features solar panels and wind turbines that produce enough energy to power the 
boat. 

The project was created by GEPS, responsible for developing products using wave energy conversion at 
sea, as well as stable floating structures. 

Mechanisms to set up 
French green marine energy company Geps has unveiled plans for an all-electric hybrid tender for yachts 
as it kicked off a crowd funding campaign to raise $500,000. This project is currently being crowdfunded 
for future development.

Developed by
GEPS

Initiative Overview

• Impact on the environment
• Use of alternative sources of 

energy

Results/ Gains

Weighted Relevance Criteria Scoring for WA
Relevance to WA

$500,000

Costs Timeline

Still in concept

Implemented in

France

Green recreational boatbuilding

WA’s recreational boat builders can 
utilize the existing hybrid technologies 
being developed for ferries.
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Hybrid-Electric and Fully-Electric
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Background

Description of the Initiative 

Mechanisms to set up 
Vision of the Fjords: The Norwegian government has pledged NOK 65 
million towards the construction of several new green vessels and ferries.

Ampere: The project is the result of a competition launched by Norway’s 
Ministry of Transport and Communications in 2011 to develop 
an environment-friendly, ferry Norled won the competition, which granted the 
company the concession rights to operate in the route through to 2025.

Initiative Overview

Results/ Gains

Reduces emissions

Weighted Relevance Criteria Scoring for WA Relevance to WA

Costs

N/A

Timeline

Implemented in

• Norway
• Sweden
• Netherlands

• Scotland
• Canada
• Denmark

With a growing number of initiatives focusing on electrification and the green transition, it is entirely 
technologically possible to replace diesel engines with battery-powered electric motors.
One of the other incentives for switching to hybrid and fully electric maritime vessels has been the 
dramatic drop in lithium-ion (li-ion) battery cell costs. (Prices have fallen 75% in Norway.)

Concern over air pollution emissions from marine engines is motivating new comparisons between ferries 
and other transportation modes in terms of both mobility and air pollution. 

 A purely battery driven ferry (100% 
electrification) can reduce fuel costs 
by 30-80%

 Hybrid-powered ferries can achieve 
savings in fuel costs by 10-30%.

• NOK 144 million 
- Ampere

• NOK 65 million -
Fjord

Electrification

Source: Norway Exports Powered by Nortrade (2017)
Ship Technology (2018)
Passenger Ship Technology (2016)

http://www.ship-technology.com/projects/mv-hallaig-hybrid-ferry/
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Hydrogen Fuel Cells and LNG/CNG
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Background
The interest in LNG as fuel for transportation has grown in the last decades as a consequence of the 
economic incentives for the use of alternative fuels and stricter emission standards.

Description of the Initiative 
The idea behind HYBRIDShips, which stands for H2 and battery technology for innovative powertrains in ships, 
is to establish the necessary knowledge base for realising zero-emission propulsion systems for longer 
crossings and larger vessels based on battery and H2 technology.

By changing from diesel to natural gas, virtually all emissions of particles (smoke/soot) are eliminated, 
as well as all emissions of sulphur. Furthermore, CO2 emissions will be reduced by as much as 23 per 
cent.

Mechanisms to set up 
The Norwegian Maritime Authority (NMA) is involved in the innovation project HYBRIDShips in 
Trondheim, to develop the world first hydrogen (H2)-powered ferry

Fiskerstrand Holding AS is the driving force behind the project, was granted support through PILOT-E, a 
financing tool from the Research Council of Norway, Innovation Norway and Enova

NOx Fund has been a main driver for the use of LNG in the marine sector in Norway

Initiative Overview

HYBRIDShip : zero emission propulsion 
systems for longer crossings / operation 
time and larger vessels.

MS Bergensfjord (LNG)

 92% reduction in NOx emissions
 23% reduction in greenhouse gas 

emissions
 100% reduction in sulfur emissions
 98% reduction in particle emissions

Results/ Gains

Reduces emissions

Weighted Relevance Criteria Scoring for WA

Relevance to WA

Costs

N/A

Timeline

Implemented in

• Norway
• Canada
• Japan
• UK

• Germany
• USA
• Netherlands

Alternative Fuels

Source: LNG World News (2011)
Gas World (2017)
fjordline (2014)

NOx fund: NOK 4 billion
Fiskerstrand Holding AS: 
NOK 70 million
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Digitalization – Autonomous Ships
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Background
YARA Birkeland will initially operate as a manned vessel, moving to remote operation in 2019 and expected to be capable of 
performing fully autonomous operations from 2020. The new zero-emission vessel will be a game-changer for global maritime 
transport contributing to meet the UN sustainability goals.

Description of the Initiative 
The vessel YARA Birkeland will be the world’s first fully electric and autonomous container ship, with zero emissions. 
KONGSBERG is responsible for development and delivery of all key enabling technologies including the sensors and 
integration required for remote and autonomous ship operations, in addition to the electric drive, battery and 
propulsion control systems.

NTNU (Norwegian University of Science and Technology) has conducted research into developing autonomous ferries that can 
transport passengers and vehicles across channels. The ferries would need minimum amounts of on-deck structures 
and could be alternatives to building bridges or tunnels between islands and mainland. Rolls-Royce and Wärtsilä
are developing technology for remote monitoring and control of passenger ships while NTNU has built simulators 
for teaching future ferry operators.

Mechanisms to set up 
The Norwegian government enterprise ENOVA has granted NOK 133.6 million to Yara towards the construction of the 
world's first electric and autonomous container ship. This will cover about one third of the estimated cost. Private-public 
collaboration (Yara, Kongsberg, Marin Teknikk, SINTEF, ENOVA)

Initiative Overview

Results/ Gains

Technological innovation

Weighted Relevance Criteria Scoring for WA
Relevance to WA

NOK 401 

million

Costs

2017-2020

Timeline

Implemented in

 The vessel will reduce NOx and 

CO2 emissions by reducing diesel-

powered truck transport by around 

40,000 journeys per year. 

• Norway

Digitalization

Source: KONGSBERG (2017)
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Air Supported Vessel and Carbon Fibre Hull
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Background
Zero emission fast waterborne transport: A smart way to reducing congestions and emissions. 

Description of the Initiative
Develop and prove feasibility of first ever Air Supported, Zero Emission, Battery Commuter Ferry, with 30 
knots performance.

Air Supported Vessel (ASV) technology can reduce hull water resistance with a staggering 40%. 
Approx. 80% of the vessel's weight will be supported on a cushion of air, courtesy of an electric lift fan 
system and the unique ASV hull form. Tank testing has documented quite remarkable efficiency gains 
throughout the complete speed range. The vessel will be constructed from carbon sandwich which is 
light, strong and suited for efficient series production.

Mechanisms to set up 

Funded by EU’s FP 7 program :

EU decides to fund further refinement and market introduction of BB Green through the Horizon 2020 SME 

program. First delivery is expected in beginning of 2019

Initiative Overview

Results/ Gains

Reduces emissions
Saves fuel

Weighted Relevance Criteria Scoring for WA
Relevance to WA

Costs Timeline

Implemented in

• Sweden (ASV)
• Denmark
• USA

Project budget: 
Euro 3.13 million
EU support:
Euro 2.33 million

Annual emission reduction with use of one 
BB GREEN vessel: 

- CO2: 1.389 tons 
- NOx: 14.9 – 18.6 tons

 A hull that minimises wake and 
reduces shoreline impact erosion

 Reduces exhaust emissions by over 20 
percent

 Energy savings due to weight 
reduction

 Longer service life due to greater 
corrosion resistance

Four year project

Hull Optimisation 

Source: Composites World (2016)
BB Green (2016)

• Norway
• Japan
• UK
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Hybrid Tug: E-KOTUG
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Background
Harbor Tugs only use their full power 2% of the time. In over 60% of the operating hours the capacity is not even above 30% of 
full power. Because the engines do not run in the so called “design area”, more fuel consumption and emissions are the result. 
With a hybrid configuration, the use of one generator set will be sufficient to sail on low power. The E-KOTUG decreases 
significantly the fuel consumption and reduces by about 50% the emissions of carbon dioxide, nitrogen oxides and particles. If the 
tugboat is sailing on the battery pack, there is almost no sound and there are completely no emissions. At the same time, huge 
cost savings can be made on the maintenance of the main engines. This is because the main engines are having 50% less 
operating hours.

Description of the Initiative 
KOTUG in collaboration with AKA in Canada, supplier of the Xeropoint Hybrid Propulsion System, developed a very eco friendly, 
fuel-saving tug boat, E-KOTUG. Based on the Rotor-Tug technology which consists of three diesel driven azimuthing thrusters 
featuring 100% bollard pull over the bow and the stern, and extremely high manoeuvrability, KOTUG produced its hybrid version.

Mechanisms to set up 
The E-KOTUGs are modular built tugs with the following arrangement: three main engines on marine gasoil, two auxiliary engines 
on marine gasoil, three electric motors and a small pack of batteries. The three main engines will only run on full power during
towing operations. When the main engines are running, the electromotor in each driveline will turn into a power take off system 
and charge the battery pack. The electric propulsion can be powered by generators and/or batteries. When alongside, the E-
KOTUG can stay on the battery pack up to seven hours. 

Monitored by
KOTUG, AKA

Initiative Overview

• Impact on environment and 
costs

• Lower CO2, NOx, particles 
emissions

• No sound on battery mode
• Cost savings

Results/ Gains

Weighted Relevance Criteria Scoring for WA
Relevance to WA

xx

Costs Timeline

First delivery 
2012

Implemented in

Netherlands WA can build upon existing hybrid 
technologies used in ferries and 
apply them to the building of 
barges.
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Autonomous Electric Barge: Port Liner
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Background
The European Union is investing in Port Liner’s autonomous electric barges development as part of its initiative to improve 
port efficiency through innovative technology. The Dutch company Port Liner will be introducing the autonomous electric 
barges for the European market beginning in August of this year. Port Liner believes it could produce about 500 barges a year
to revolutionize the freight industry, although the electric motors and batteries could also be retrofitted into older boats.

Description of the Initiative 
The 5 autonomous electric barges to be built will be operating between the De Kempen intermodal terminal in the 
Netherlands and Antwerp, Belgium. This will be a big boost for the industry’s green energy credentials. These barges will be 
the first in the world to sail on carbon-neutral batteries. 

Mechanisms to set up 
The barges are designed to operate without any crew, although the vessels will be manned in their first period of operation as 
new infrastructure is erected around some of the busiest inland waterways in Europe. The batteries will be mounted in a 
container of their own, which means they can be used by existing vessels. This will allow the retrofitting of barges already in 
operation. Dubbed the “Tesla of the canals”, their electric motors will be driven by 20-foot batteries, charged on shore by the 
carbon-free energy provider Eneco, which sources solar power, windmills and renewables. The barges will be fitted with a 
power box giving them 15 hours of power. As there is no need for a traditional engine room, the boats have up to 8% extra 
space.

Monitored by
Port Liner, Port of Antwerp

Initiative Overview

• Impact on environment and 
costs

• Zero CO2 emissions
• Crewless vessels

Results/ Gains

Weighted Relevance Criteria Scoring for WA
Relevance to WA

$8.7million by EU
$250,000 by Port 
of Antwerp

Costs Timeline

First delivery 
August 2018

Implemented in

Netherlands WA can build upon existing battery 
technologies used in ferries and 
apply them to the building of 
barges.
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LNG Hybrid Barge: Becker Marine Systems
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Background
Becker Marine Systems aims to offer its LNG Hybrid Barge technology to a larger design for use in cruise 
operators sailing their ships into Norwegian ports and fjords. The implementation has also attracted interest 
from China and Spain, where cruise ships can be operated year-round.

Description of the Initiative 
The barge, which has already been successfully tested at the Port of Hamburg in Germany, would provide low-
emission power to cruise ships in accordance with Norway’s strict environmental legislation. 

Mechanisms to set up 
Becker’s LNG Hybrid Barge generates energy for cruise ships lying at port. Compared to the current method of 
producing energy using on-board diesel engines, power supplied by the LNG Hybrid Barge will lead to a 
dramatic reduction of harmful CO2, NOx, SOx and particle emissions during layovers at port. The use of LNG 
enables an alternative and clean external supply of power to cruise ships. 

Monitored by
Becker Marine Systems

Initiative Overview

• Impact on environment
• Lower CO2, NOx, SOx and particles 

emissions

Results/ Gains

Weighted Relevance Criteria Scoring for WA
Relevance to WA

xx

Costs Timeline

In use since 2014, 
showcased for cruise 
ships in 2017

Implemented in

• Germany
• Norway

WA can develop similar technologies for the 
barges it produces and export them to larger 
vessels manufacturers.
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World’s First All-Electric Commercial Fishing Vessel: Karoline
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Background
Electric boats are especially advantageous in Norway, because the country generates its electricity exclusively from 
renewable sources, thus emitting no greenhouse gases. A new fishing cutter called the Karoline has been developed by 
boat builder Selfa Arctic AS, and it the world’s first all-electric commercial fishing vessel. Fishermen find it less 
strenuous to work on the Karoline than on conventional boasts, because the electric motor doesn’t produce exhaust 
gases, vibrations, and the noise associated with diesel engines.

Description of the Initiative 
Corvus Energy powered the world’s first electric commercial fishing vessel. A Corvus lithium polymer Energy Storage 
System (ESS) has been integrated with a Siemens propulsion system aboard the world’s first electric commercial fishing 
vessel designed and built by Selfa Arctic AS. While fishing the vessel will operate emissions free, eliminating all 
greenhouse gasses including CO2. The boat will also generate less noise and vibration than a standard diesel engine 
powered fishing vessel. During the Karoline first 30 days of service its operators caught some 58,000 kg of fish, but 
it consumed only 0.04 liters of diesel per kilogram of fish, representing an 80-percent reduction in fuel consumption 
compared to conventional diesel-powered fishing cutters.

Mechanisms to set up 
The fishing boat is designed to operate entirely on Corvus battery power over a planned ten hour working day. The 
boat’s main propulsion system is an electric motor that gets its energy from a set of batteries. When the boat is in port 
at night, its batteries are recharged with electricity from the local grid. As a precautionary measure, the boat is also 
equipped with an efficient diesel engine and an auxiliary 50kW electric generator. 

Initiative Overview

• Impact on environment and costs
• Zero GHG, CO2 emissions
• Costs savings from maintenance 

and operations
• No noise load

Results/ Gains

Weighted Relevance Criteria Scoring for WA
Relevance to WA

xx

Costs Timeline

Delivered 2015

Implemented in

Norway WA can build upon existing battery 
technologies used in ferries and apply 
them to the building of fishing vessels.
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New Generation of Fishing Vessels: MDV-1 Immanuel
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Background
At the height of the fuel prices and a low in fish prices, fishermen were working most of their week just to pay the fuel of 
their vessels. In some cases, having embarked on Sunday night, it was only by Thursday evening that the fish they caught 
would generate an income. Fishing trawlers have gradually evolved into their current form over hundreds of builds, with 
small innovations making each vessel better than the previous one. The only way to improve on such a tried and tested 
design is to do it radically different. 

Description of the Initiative 
Pamdos and Hoekman shipbuilders joined forces with the Masterplan for Sustainable Fisheries to develop a twin-rig fishing 
vessel suitable for efficient fishing on both plaice and sole with a capacity to carry 850 boxes. The key for the project’s 
success was the improvements in all possible areas; the hull design, propulsion system, fishing method and the power 
consumption on board.

Mechanisms to set up 
The vessel’s hull design is characterized by a wedge shape in planform: a nearly vertical narrow bow, a full body amidships 
and a wide and relatively flat aft ship, with little transom immersion. Above the waterline at the bow, a wider section was 
applied to create extra reserve buoyancy and reduce the probability of green water on deck, and to create a spray rail. The 
propulsion is diesel-electric with a variable-speed generator and a DC-bus. This allows to run the generator always at a 
very high efficiency, and to equip the boat with two generators (one running) instead of three. Pulse fishing relies on 
sending electrical pulses into the ground, causing the fish to curl up and easily be scooped up by the net, reducing resistance 
and power demand by the engine. Every consumer on board was examined critically with the goal of saving power. While 
double glazing and ample insulation reduce the required heating capacity, the shipyard also installed a large heat 
accumulator in the engine room.

Initiative Overview

• Impact on environment, costs 
and efficiency

• Lower energy demand
• Technological innovation

Results/ Gains

Weighted Relevance Criteria Scoring for WA Relevance to WA

xx

Costs Timeline

Delivered 2015

Implemented in

Netherlands
WA can further improve its existing 
fishing vessel building/retrofitting 
by adopting a full scope approach.
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Hybrid Fish Farm Support Vessel: DNV GL & The Green Coastal Shipping Program 
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Background
In 2015, the Norwegian maritime industry launched the DNV GL-led public private initiative, the Green Coastal Shipping 
Program. The idea was to encourage research and development of green technology concepts in the country’s shipping sector. 
One of the pilots targeted the aquaculture segment with an environmentally friendly fish farm support vessel. ABB worked 
with the Norwegian Coastal Shipowners Association and ship-owner Egil Ulvans Rederi on developing a hybrid battery 
powered concept that is safer, more cost effective, and environmentally beneficial.

Description of the Initiative 
The objective of the pilot project was to define how to best use a battery in combination with a combustion engine to make an
energy efficient hybrid propulsion system. The risk of damage to cages in the case of a blackout is reduced, reducing potential 
insurance costs. The proposed concept vessel would be large enough to handle the more complex and demanding operations 
offshore that have come with the growing aquaculture sector.

Mechanisms to set up 
The concept is based on a 70-meter long vessel that can be converted to fit either a hybrid LNG and battery powered 
propulsion system or a diesel-plus-battery solution. Both concepts would cut down on NOx, SOx and CO2 emissions (240 
tons/year). The vessel would rely on battery power to shave power peaks when loading and unloading at sea and absorb load 
changes from blasts and swells. A battery back-up solution would also create safer operations by reducing the risk of engine 
failure and serving as back up. 

Monitored by
Norwegian Coastal Shipowners Association, ABB, Egil Ulvans Rederi

Initiative Overview

• Impact on environment and 
costs

• Lower CO2, NOx and SOx
emissions

• Costs savings from maintenance 
and fuel

Results/ Gains

Weighted Relevance Criteria Scoring for WA
Relevance to WA

xx

Costs Timeline

Concept sent to 
shipyard in 2017

Implemented in

Norway WA can build upon existing hybrid 
technologies used in ferries and 
apply them to the building of 
fishing vessels.
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Fully Battery-Powered Fish Farm Workboat: GMV Zero
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Background
The Norwegian shipbuilder Grovfjord Mechanical Workshops (GMV) has seen a growing need among its fish farming customers 
for sustainable and environmentally friendly solutions. Therefore they developed GMV Zero the world’s first electric fish farm 
workboat. Such a vessel will attract fish farmers wishing to have a green profile. The idea for GMV Zero originally started 
several years ago as a way to eliminate the exposure of the workers on board to carcinogenic diesel exhaust particle 
emissions. Since then, the prices of batteries have dropped dramatically and the number of fish farms along the Norwegian 
coast with electricity from the grid has increased to about 85% of all farm locations. Both factors have contributed to making 
100% battery operation feasible. 

Description of the Initiative 
GMV Zero has zero CO2 emissions, no NOx particle emissions, very low operating and maintenance costs and little or no noise 
load. The annual reduction of CO2 will be 90 tons and NOx will be lowered by 900kg. The expectations are that GMV Zero 
could save at least $24,000 per year in operational expenditures compared to a diesel-powered boat.

Mechanisms to set up 
Eventually, the boat will be offered as a hybrid workboat. Customers will be able to choose either a hybrid, pure electric boat 
or standard workboat.

Monitored by
Grovfjord Mechanical Workshops (GMV)

Initiative Overview

• Impact on environment and 
costs

• Lower CO2, NOx, SOx and 
particle emissions

• Costs savings from maintenance 
and operations

• No noise load

Results/ Gains

Weighted Relevance Criteria Scoring for WA
Relevance to WA

xx

Costs Timeline

Delivery 2018

Implemented in

Norway WA can build upon existing hybrid 
technologies used in ferries and 
apply them to the building of 
fishing vessels.
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Air Quality: ship exhaust scrubbing as an alternative to cold ironing
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Background
When berthed, ships require electricity to support activities like loading, unloading, heating and lighting, cargo 
refrigeration, and other onboard activities. This power is generally provided by auxiliary engines and boilers that emit 
carbon dioxide (CO2) and air pollutants, affecting local air quality and ultimately the health of both port workers and nearby 
residents. The same holds for noise nuisance. 

Description of the solution / technology
As an alternative to cold ironing (which is a process where ships shut off their diesel-powered engines and use shore-based 
power for their electrical needs, preventing and/or significantly reducing harmful emissions during each port visit), 
specialized barges (or shore-based system) can be used by connecting to the exhaust vents of ocean-going vessels 
(especially container ships) to scrub pollution. 
AMECS – Advanced Maritime Emissions Control System, also known as "Baghouse System“, consists of ECS (Exhaust 
Capture System) and ETS (Emissions Treatment System) and can also be used by non-regular ships whilst on dock. AMECS 
is approved by CARB as a certified alternative to cold ironing which allows ships not equipped with shore power to achieve 
cold ironing compliance.
Unlike shore power, AMECS does not require any modification to the ship, and does not require major power system 
infrastructure upgrades that are associated with shore power. AMECS patented “direct connect” technology safely connects 
to each vessel exhaust port to provide 100% exhaust gas capture. Barge-based system can be moved from vessel to vessel 
to remove criteria pollutants from the vessel’s exhaust gas while the vessel is hoteling. Continuous emissions monitoring 
provides assurance to regulatory agencies that pollutants are being removed.

Provider of AMECS 
In 2013, Port of Long Beach provided about $2 million in seed money to help test AMECS. Advanced Cleanup Technologies 
Inc. (ACTI) can market AMECS to vessel operators as an alternative to container ships plugging into the electrical grid to 
reduce emissions while at berth. Container and cruise ships must significantly reduce at-berth emissions to meet state 
regulations, but the existing “shore power” option requires retrofits to each vessel.

Monitored by
Emissions in ports are monitored by U.S. EPA. Pollutants’ monitoring by AMECS.

Overview of Solution

 Proven emissions reductions: 95% PM, 
99% NOX, 99% SOX, 99% VOCs

 Less expensive than shore power
 No vessel or berth retrofit required
 Eliminates ship blackout concerns 

associated w/ grid
 Rapid connection
 Can handle multiple exhaust ports at the 

same time
 Same emission reductions regardless of 

fuel type used

Results / Gains

Weighted Relevance Criteria Scoring for WA

Relevance to WA

Timeline

n/a

Implemented in

USA (technology approved by CARB to 
achieve cold ironing compliance)

Investment Costs

AMECS is less expensive than OPS and 
requires no vessel or berth retrofit

WA has an ambition to significantly reduce 
DPM (diesel particulate matter) and GHG 
(greenhouse gas) emissions by 2020
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Air Quality: cold ironing with Onshore Power Supply (OPS)
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Background
When berthed, ships require electricity to support activities like loading, unloading, heating and lighting and other onboard
activities. Today, this power is generally provided by auxiliary engines that emit carbon dioxide (CO2) and air pollutants, 
affecting local air quality and ultimately the health of both port workers and nearby residents. The same holds for noise 
nuisance. 

Description of the program
Cold ironing is a process where ships shut off their diesel-powered engines and use shore-based power for their electrical needs, 
preventing and/or significantly reducing harmful emissions during each port visit. In this way ships’ operations can proceed 
uninterrupted, while eliminating negative side-effects. Electricity can be from renewable sources, or cleaner fuels like LNG.

Mechanisms to set up 
Tougher environmental legislation, greater focus on emissions in ports from shipping and rising fuel prices are factors pushing 
ports to consider cold ironing. The European Commission issued a recommendation stating that "Member States should consider 
the installation of shore-side electricity for use by ships at berth in ports; particularly in ports where air quality limit values are 
exceeded or where public concern is expressed about high levels of noise nuisance, and especially in berths situated near 
residential areas“. There is an EU directive which requires all ports in the 28-member bloc to make shore power available by 
2025. In California, its Air Resources Board (CARB) adopted a regulation in 2007 to reduce emissions from diesel auxiliary 
engines on ships while at-berth for container, cruise and reefer vessels. Port authorities and governments may subsidize the 
project costs, which could be a public-private collaboration. 
To build up a clear and comprehensive idea of the potential for cold ironing at a particular port requires input from many 
different parties. A working group comprising experts and representatives from different stakeholders (e.g. port authority, 
targeted shipping lines (frequent-callers), terminal operator, local community, suppliers of electricity and automation 
technology, environmental engineers) should discuss the issue and create a well-founded business case.  

Monitored by
Emissions in ports are monitored by U.S. EPA

Overview of Program 

 Reduced emission of air pollutants, 
CO2, noise and vibration

 Shore power cuts air pollution from 
ships at berth by 95%

 Can remove as much as 1,000 pounds 
of diesel exhaust pollutants during a 
single port call of a typical container 
ship

Results / Gains

Timeline

n/a

Implemented in

Belgium, Canada, Finland, Germany, 
Netherlands, Norway, Sweden, USA 
(incl. WA State partially)

Investment Costs

 Quayside: US$ 300,000 to 4 million 
per berth, depending various factors

 Shipside: US$ 300,000 to 2 million, 
depending on various factors

Weighted Relevance Criteria Scoring for WA Relevance to WA

WA has an ambition to significantly reduce 
DPM (diesel particulate matter) and GHG 
(greenhouse gas) emissions by 2020
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Air Quality: emissions reduction from Cargo Handling Equipment (CHE)
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Background
Vessels arrive and depart ports around the clock, which mean equipment and machinery at these ports are always 
operating. Cargo handling equipment, together with the trucks that are coming to port to pick up or discharge cargo, is 
the second largest source of air pollution and greenhouse gas emissions in ports. Cargo handling equipment at ports 
generally include yard tractors, cranes, forklifts, container handlers (e.g. top picks and side picks), and bulk handling 
equipment, such as tractors, loaders, dozers, excavators, and backhoes. Among these equipment types, yard tractors, 
container handlers, and forklifts are the most common types of equipment at ports.

Description of the program
To reduce the amount of pollutants emitted from ports, ports are beginning to retrofit these cargo handling equipment 
types with emissions control systems, replace older equipment with newer cleaner equipment, or use cleaner fuel 
technologies, such as electrification. 

Mechanisms to set up 
Such programs are usually self-funded by the port terminals and port authorities and/or service providers. However, 
governmental grants might also be available. For example, the Port of Los Angeles secured a $5.8 million state grant to 
purchase and test a new fleet of 25 zero and near-zero emission yard tractors at its container terminal. The grant will 
also fund a companion project to equip 100 more drayage trucks with smart technology aimed at reducing emissions by 
streamlining their time on the road and improving the flow of containers to and from the port complex. This grant was 
by the California Energy Commission (CEC), which supports freight transportation projects at California seaports under 
its Alternative and Renewable Fuel and Vehicle Technology Program. The purpose is to advance commercialization of 
clean fuels and technologies that cut greenhouse gas emissions, reduce petroleum use and improve the health and 
quality of life of communities disproportionately burdened by environmental pollution.

Monitored by
Emissions in ports are monitored by U.S. EPA

Overview of Program 

 Yard hostlers with hydraulic hybrid 
technology are expected to achieve 60-
70% improvement in fuel  economy and 
a 40% reduction in  emissions. 

 Electric trucks can be 4-9 times cheaper 
to operate than diesel trucks, 
depending on fuel costs and operating 
conditions.

Results / Gains

Weighted Relevance Criteria Scoring for WA Relevance to WA

Timeline

n/a

Implemented in

Canada, Singapore, USA (incl. WA 
State partially)

Investment Costs

 Electric yard hostler: $189,950
 Electric truck: $208,500

WA has an ambition to significantly reduce 
DPM (diesel particulate matter) and GHG 
(greenhouse gas) emissions by 2020
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South Korea’s Digital Shipyard
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Background
Green innovation is practised in South Korea by means of introducing green technologies into the existing industry. There is 
a rising demand for the Green Shipyard due to the Greenhouse Gas emission reduction goal of the shipbuilding industry. 
This initiative was presented in the context of the Organization for Economic Co-operation and Development (OECD) 
workshop aiming to encourage transparency and consulting between economies.

Description of the Initiative 
South Korea supporting the new environmental regulations by the IMO regarding the reduction of CO2 emissions, 
implements the Green Ship and Green Shipyard initiatives under its Green Growth commitment. Regarding the greening of 
the shipbuilding industry South Korea aims to achieve a 30% GHG emission reduction by 2020. 

Mechanisms to set up 
Specifically in the shipbuilding industry, the GHG emissions come from electricity (50%), combustion (transportation) 
(34%), combustion on land (11%), fugitive emission and process emission. Energy efficiency can be achieved through 
electricity reduction by improving the construction process and increasing productivity i.e. automatic control systems, power
saver for motor, max-power management system. The digital shipyard is an upcoming development with real-time energy 
consumption monitoring system and efficiency enhancement in logistics i.e. monitoring system for energy consumption of 
each facility and equipment. An upgrade of facilities and equipment is also necessary for high energy efficient facilities and 
process improvement, through the replacement of inefficient facilities and equipment and a fuel switch of heating furnace.

Monitored by
South Korean authorities

Initiative Overview

• Impact on environment, cost 
and efficiency

• Compliance to IMO regulations
• Reduction in GHG emissions
• Technological innovation

Results/ Gains

Weighted Relevance Criteria Scoring for WA
Relevance to WA

xx

Costs Timeline

Established in 
2011
Achieve by 2020

Implemented in

South Korea

Shipbuilding 

WA can expand its sustainability goal, 
by implementing technological and 
efficiency improvements in its 
shipyards.
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Marine Habitat: financial incentives for reduction of underwater noise
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Background
While there are plenty of naturally occurring sounds in the ocean, an increase in commercial vessel traffic is the main reason 
for increased underwater noise. In the North Pacific Ocean, underwater noise has been doubling in intensity every decade for 
the past 60 years. Most underwater noise from large vessels is caused by propeller cavitation. Other sources of vessel 
underwater noise include engine and onboard machinery; drag from poor hull maintenance; bow/stern thrusters.

Description of the program
The Enhancing Cetacean Habitat and Observation (ECHO) Program is a Vancouver Fraser Port Authority-led initiative aimed at 
better understanding and managing the impact of shipping activities on at-risk whales throughout the southern coast of British 
Columbia. The long-term goal of the ECHO Program is to develop mitigation measures that will lead to a quantifiable reduction 
in potential threats to whales as a result of shipping activities.

Mechanisms to set up 
In January 2017, Vancouver added a new incentive criteria to its existing EcoAction program to include harbour due rate 
discounts for quieter ships, making Canada the first country in the world with a marine noise reduction incentive. 
The ECHO Program benefited from early input and advice from scientists, shipping industries, conservation and environmental 
groups, First Nations individuals and government agencies to help the program focus efforts and set goals and objectives. 
Funding contributors include Fraser River Pile and Dredge; Trans Mountain; Transport Canada; Vancouver Fraser Port 
Authority.  

Monitored by
Adoption of technologies/practices (e.g. various vessel-quieting designs, technology and maintenance options) which reduce 
underwater noise, subject to the evaluation process of the noise reduction effectiveness in the EcoAction program.

Overview of Program 

 Harbor due rate discounts for 
quieter ships

 Beneficial to whales throughout 
the southern coast of British 
Columbia

Results / Gains

Timeline

2014-2018: plan and execute 
projects to inform mitigation
2016-2019: development and 
trialling of potential mitigation 
solutions, targets and incentives
2017-onwards: implement incentive / 
voluntary programs; monitor and 
manage measurable threat reduction

Implemented in

Canada (Port of Vancouver)

Weighted Relevance 

Criteria Scoring for WA

Relevance to WA

Preserving WA’s mammal marine life 
is of prime concern to WA’s 
population

Investment Costs

 n/a



DNV GL © 26 June 2018

Norway initiatives and funding programs for LNG and Electrification

 As an alternative to paying NOx tax to the government, party to the

agreement shall pay a smaller fee to a fund operated by the industry. In

parallel the NOx fund will finance measures to reduce emissions of NOx

in accordance with a predetermined environmental target

(implemented on creating green vessels).

 The NOx Fund has been a main driver for the use of LNG and NOx after-

treatment technologies in the marine sector in Norway.

 Nearly one quarter of the NOx reductions from the marine sector in Norway in

the period of 2011-17 come from the use of NOx after-treatment

technologies, such as SCR and selective non-catalytic reduction devices.

 15 Norwegian Business Organisations and the Ministry of the Environment

signed a new Environmental Agreement on NOx 2011–2017 (which is a

continuation of the 2008- 2010 NOx Agreement).

 Battery Forum: Their mission is to make electric and hybrid ships an

integral part of Norwegian value creation and environmental policy.

 DNV GL has taken the initiative to launch a Green Coastal Shipping

programme in Norway to have one of the world's most environmentally

friendly and efficient coastal shipping industries.

 Other Initiatives: Research Council, Competitions on green concept by the

government, Maritime Authority & Private Companies.

28

Initiatives Overview
Norway



DNV GL © 26 June 2018

Partners in HYBRIDShips - Norway

 Partners in HYBRIDShips:

 Fiskerstrand Holding AS – project owner, overall project responsibility

 Fiskerstrand Verft AS – technical detailing and conversion

 Multi Maritime AS – design and construction work

 SINTEF Foundation – hybrid model, marine use of hydrogen and fuel cell 

technologies

 NEL ASA – filling / bunkering and technological and economic analysis incl. 

hydrogen safety

 Hexagon Raufoss ASA – hydrogen storage and transport

 DNV GL – safety, risk and certification and approval processes 

(classification)

 Norwegian Maritime Authority (NMA) – dialogue partner in maritime 

approval process

 Norwegian Directorate for Civil Protection (DSB) – dialogue partner in 

approval process for shore-based facilities

 Møre og Romsdal County Authority – make an appropriate ferry connection 

available for piloting

29

Initiatives Overview
Norway

Source: Vessel Finder (2017)
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