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SHIP Project Overview

• Sustainable and Holistic management of Irish Ports (SHIP) is a 3-year project funded under the
EPA Research Programme 2014-2020. The EPA Research Programme is a Government of Ireland
initiative funded by the Department of Communications, Climate Action and Environment. It is
administered by the Environmental Protection Agency, which has the statutory function of co-
ordinating and promoting environmental research. SHIP is co-funded by the Marine Institute.

• As an island nation, Ireland’s ports and harbours are essential for its local, regional, and national
economies. In 2016, the maritime transport industry represented approximately 85% of the total
volume, and 56% of the total value of the cargoes transported for export and import in Ireland in
2016. Furthermore, the economic contribution of the shipping and maritime transport services
and operations to the Irish economy reached €2.3 billion in 2018. In total €697.2 million was
generated in GVA and it is estimated that 5,055 full-time equivalents (FTEs) were employed in
the industry in 2018. Ports are, therefore, of strategic importance to Ireland. The complex nature
of ports and the diverse range of activities and stakeholders involved can, however, make
sustainable management challenging. For example, port activities are likely to expand while
ports and shipping are simultaneously asked to play a role in decarbonizing the Irish economy.

• SHIP will illustrate how these issues may be overcome through the implementation of Transition
Management and will actively contribute to national efforts to transition towards sustainability
within these marine sectors. SHIP will specifically assist Irish ports in the development of a
policy-making framework to help minimise and prevent potential environmental damage caused
by unsustainable port operation practices.

SHIP Working Paper 4

• This Working Paper (number 4) will present a collection of international and domestic Port
practice to explore how Port sustainability might be achieved or advanced in the short, medium
and long term. A more detailed methodology of the approach used is detailed on page 7, but the
manual essentially comprises a desk based review of good practice completed by the SHIP
research team. To contextualise these examples a review of relevant international and EU
directives aimed at promoting the concept of sustainability in ports and shipping is presented by
way of introduction.

Introduction
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• Prior to profiling examples of good practice in domestic and international port operations and
management, this report will provide a short historical overview of the wider policy context that
has worked to support and advance Port Sustainability. This will involve summarising the actions
of key stakeholders associated with both international and EU governance of maritime
environments as well as summarising the imposition of landmark sustainability legislation.

Global directives for change

• Development in international law across a wide range of issues, but particularly transport, has
been shown to drive changes in port sustainability. The International Maritime Organisation
(IMO) is the agency responsible for the prevention of marine and atmospheric pollution by ships
as well as the safety and security of shipping. Since 1958, the IMO has been charged with the
development and maintenance of a regulatory framework for the shipping industry. In 1973 the
IMO adopted the International Convention for the Prevention of Pollution from Ships (MARPOL)
to prevent pollution of the marine environment by ships from operational or accidental causes.
Since then, the IMO has slowly introduced different regulations to reduce emissions in sea
transport, through various annexes to the MARPOL convention. These apply to ballast water, oil
spills, emissions and invasive species.

• In 2005 MARPOL Annex VI was implemented to prevent air pollution from ships. The aim was to
reduce air pollution by placing a limit on NOx, SOx and PM emissions from fuel combustion.
Annex VI was revised, and an amendment came into force in 2010 to impose more rigorous
limits and introduce emission control areas (ECAs). These areas are located in the North Sea, the
Baltic Sea, the North America Area and the United States Caribbean area. The amendment was
introduced to reduce the sulphur cap in fuel from 3.5% to 0.5% by 2020. In ECAs the limit was
reduced to 0.1% in 2015. The revised annex also imposed tighter restrictions on NOx by
separating vessels into three tiers, depending on when they were built i.e. Tier I ship
construction on or after 01 January 2000; Tier II ship construction on or after 01 January 2011;
Tier III ship construction on or after 01 January 2016.

• In 2011, the IMO adopted the Energy Efficiency Design Index (EEDI) and Ship Energy Efficiency
Management Plan (SEEMP) into MARPOL Annex VI. The EEDI requires all newly built ships from
2013 onwards to meet mandatory reduction targets, which increase every five years up until
2030.

• The Paris Agreement is a legally binding international treaty on climate change, adopted by 196
Parties and entered into force on 4 November 2016. The aim of the Paris Agreement is to limit
global warming to under 2 degrees Celsius, preferably to 1.5 degrees Celsius, compared to pre-
industrial levels. Shipping is one of the least regulated anthropogenic emission sources and has
been omitted from all international agreements on climate change including the Paris
Agreement. The IMO has pledged to reduce greenhouse gas emissions from international
shipping by 2050. To achieve the 1.5-2 degrees Celsius climate target specified in the Paris
Agreement, this will require net-zero GHG emissions across all economic sectors, including
shipping.

Legislative context
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EU regulation and directives

• In addition to the regulations adopted by the IMO, the European Union (EU) has also introduced
regulations aimed at reducing ship emissions. In 2005, the EU published Directive 2005/33/E for
ECAs in the English Channel, North Sea and the Baltic Sea. In these ECAs, a sulphur cap of 1.5%
was set and all vessels calling at EU ports for longer than two hours must use fuel with a sulphur
content below 0.1%. As of January 2018, the EU applied a regulation on monitoring, reporting
and verification (MRV) which requires compulsory monitoring of CO2 emitted by vessels larger
than 5000 gross tonnage calling at EU ports. In terms of ports, EU directive 2014/94 requires all
EU ports throughout the TEN-T Core Network to prioritise shore-side electricity supply and LNG
bunkering availability by 2025.

• EU Directive 2019/883 on port reception facilities for the delivery of waste from ships came into
force on 27 June 2019 and must be implemented in national regulation by 28 June 2021. This
Directive amends Directive 2010/65/EU on reporting formalities for ships arriving in and/or
departing from ports of the Member States and repeals and replaces Directive 2000/59/EC on
port reception facilities for ship-generated waste and cargo residues. This aim of this new
Directive is to protect the marine environment against the negative effects from discharges of
waste from ships using EU ports, while ensuring the efficient operation of maritime traffic, by
improving the availability and use of adequate port reception facilities and the delivery of waste
to those facilities. Member States must ensure that an appropriate waste reception and handling
plan is in place and has been implemented for each port following ongoing consultations with
interested parties (European Parliament, 2019).

• In 2019, the European Commission published the European Green Deal which is a new growth
strategy that aims to transform the Union into a resource-efficient and competitive economy
where (i) there are no net emissions of greenhouse gases by 2050; (ii) economic growth is
decoupled from resource use; and (iii) no person and no place is left behind. As part of achieving
the objective of the Green Deal, the European Commission is proposing a new approach for a
sustainable blue economy in the EU. The approach includes actions which encompass:
decarbonising maritime transport; the greening of EU ports; switching to a circular economy and
reducing pollution through a range of measures including ship recycling; supporting climate
adaptation activities including the development of green infrastructure in coastal areas and
protecting coastlines from the risk of erosion and flooding; and improving the management of
sea space through a new Blue Forum for users of the sea to co-ordinate a dialogue between
offshore operators, stakeholders and scientists engaged in fisheries, aquaculture, shipping,
tourism, renewable energy and other activities will stimulate cooperative exchange for the
sustainable use of marine environment. Both of these strategies for Green and Blue Deals
represent significant drivers of change for European ports.

Legislative context
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• In July 2021 the European Commission published its “Fit for 55” package of proposals to help
deliver on the European Climate Law target to reduce greenhouse gas emissions in the EU by at
least 55% by 2030, and enable climate neutrality by 2050. Of relevance to Ports are the
following: a proposal for a Alternative Fuels Infrastructure Regulation (AFIR), a new proposal to
increase the use of alternative fuels by shipping (FuelEU Maritime), the extension of
the Emissions Trading System to shipping (EU ETS), amendments to the Renewable Energy
Directive (REDIII), and an update of the Energy Taxation Directive.

• In Ireland, the main policy guiding the development of Irish Ports has been the National Ports
Policy 2013. The core objective of this Policy is to facilitate a competitive and effective market for
maritime transport services. Irish Ports are categorised into Ports of National Significance (Tier
1), Ports of National Significance (Tier 2) and Ports of Regional Significance. As recognised in the
Irish Maritime Directorate Strategy 2021-2025, a review of the National Ports Policy will be
conducted to address the unprecedented changes and challenges facing Irish Ports. The aim of
the review is to put in place a new policy framework to complement wider Government policy
and facilitate the commercial port sector to meet the needs of the economy, the environment
and wider society in the decade ahead.

• In the next section, a number of themes are explored in terms of port sustainability. These
themes are based on a conceptual framework comprising 6 pillars of sustainability. These pillars
can help to drive greater sustainability in port operations on the land-side as well as seawards.
These pillars and themes are explored through the use of good practice from international and
domestic port examples.

Legislative context
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• To classify examples of international and domestic Port practice, it was important to develop a
conceptual framework that could help define and support the advancement of Port sustainability.
Following online interviews with a range of stakeholders with an interest in port sustainability in
Ireland during Summer 2021, six pillars were identified to help advance Port sustainability. These
pillars are outlined in the diagram below.

Pillars of Port Sustainability
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• Stakeholders felt that if ports were able to identify and manage these six pillars well, then there was
a greater opportunity for them to become more sustainable in the short, medium and long term.
The following sections will use the 6 pillars of decarbonisation, digitalisation, connectivity, efficiency,
innovation and investment to organise examples of domestic and international port practice. These
examples of practice emerged from the stakeholders’ interviews but also through desk based
research completed by the SHIP research team at Queen’s University Belfast. The examples feature
initiatives from a number of frontrunner ports such as Rotterdam and Antwerp as well as the
smaller and less researched ports.

• With each example, a weblink is provided to develop the detail and to explore how this practice is
being implemented across different Port environments either locally on the island of Ireland or
internationally. In addition, a number of research (6) and circular projects (3) have also been
identified to showcase some relevant research that is aiming to grow the evidence base and better
understand the different factors that impact Port sustainability. Some of these projects are ongoing,
are based in Ireland and are being completed with input and support from Irish Ports.



Port of Oslo (Norway) – Zero Emissions Port 

Pillar 1: Decarbonisation 
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Weblink: https://www.oslohavn.no/en/menu/klima-og-miljo-i-oslo-by-og-havn/zero-emissions-port/

By 2030, the Port of Oslo is aiming to become the world’s first
zero-emissions port. This will require an 85% reduction in its
emissions of carbon dioxide, sulphur oxide, nitrogen oxide, and
other particulate matter. To support this aim, the port have
published a 17-point climate action plan that includes refitting
ferry boats, implementing a low-carbon contracting and
procurement process, as well as installing shore power, which
would allow boats to cut their engines and plug into the grid
when docked. The strategy is part of a broader urban mandate to
cut overall emissions across all industries by 95 percent by 2030
in a bid to offset the emissions created by Norway’s oil industry.

Teeside Freeport (UK) – Offshore Turbine Production Plant 

Weblink: https://www.ge.com/news/press-releases/ge-renewable-energy-plans-open-new-offshore-wind-blade-manufacturing-plant-teesside-uk

GE Renewable Energy and LM Wind Power plans to open and
operate a brand-new manufacturing plant for the production of
offshore wind turbines in 2023. Located in Teeside, which has
just been designated as one of the UK’s newest freeports, the
manufacturing facility could create up to 750 direct renewable
energy jobs and 1,500 indirect jobs in the local area. The facility
would address the needs of the offshore wind market in the UK
and service the demands of the Dogger Bank Offshore Wind
Farm in the North Sea. This farm currently houses GE’s Haliade-X
offshore wind platform and would directly benefit from the
supply of blades produced at the new plant.

Weblink: https://www.scottishpower.com/news/pages/green_hydrogen_potential_in_cromarty_firth.aspx

A feasibility study has identified Cromarty Firth as an ideal place
to develop the UK’s largest green hydrogen electrolyser. The
North of Scotland Hydrogen Programme ‘Distilleries Project’
identified several sites around the Firth deemed fit to host a
35MW electrolyser facility by 2024, producing up to 14 tonnes
of green hydrogen per day. The study examined the viability of a
green hydrogen hub for supplying local distilleries with
hydrogen at a competitive price to help decarbonise their
heating and processes in producing whisky. Scottish Power, a
key project partner has outlined how the technology learning
from the project could be scaled-up to meet growing demand
from Scotland, the UK and internationally for green hydrogen.

Port of Cromarty Firth (Scotland) – Green Hydrogen Development 

https://www.oslohavn.no/en/menu/klima-og-miljo-i-oslo-by-og-havn/zero-emissions-port/
https://www.ge.com/news/press-releases/ge-renewable-energy-plans-open-new-offshore-wind-blade-manufacturing-plant-teesside-uk
https://www.scottishpower.com/news/pages/green_hydrogen_potential_in_cromarty_firth.aspx


Port of Tallinn (Estonia) – Onshore Power Supply

Pillar 1: Decarbonisation 
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In 2020, the Port of Tallinn installed shore power systems on
five of its piers in the Old City Harbour, amounting to a total
investment of 3.5 million euros, enabling vessels to reduce
emissions and noise pollution from ships’ engines during port
stays. Since 2017, the Tallink Grupp has invested three million
euros into onboard shore power systems that have been
installed on the company’s five passenger ferries. Over the
coming years, together with Tallinn ports’ growing shore power
capacity infrastructure, the company will equip twelve vessels
with shore power systems, amounting to a total of six million
euros in investment.

Weblink: https://www.en.portnews.ru/news/315237/

Virginia International Transport CNG Trucks 

Weblink: https://naturgy.ie/9924-2/

Virginia International Transport is in partnership with Gas
Networks Ireland working on Ireland’s first CNG project. As a
market leader, Virginia has already experienced the benefits of
converting to CNG Trucks and has recently installed its own high
pressure compressor onsite at its Dublin Depot to allow the
organisation further to scale the existing benefits from the
transition to CNG. At present, Virginia has 9 CNG vehicles with a
further 20 on order throughout 2020/21. Plans to install a new
refuelling station with two compressors were also realised at
the Virginia Depot in mid 2020.

Maersk have accelerated efforts to decarbonise their marine
operations through the planned launch of the world’s first carbon
neutral liner vessel in 2023. Maersk’s new methanol feeder vessel
will have the capacity of a 2000 TEU container feeder vessel and
will be initially deployed in one of its intra-regional networks.
While the vessel will be able to operate on a standard very low
sulphur fuel oil (VLSFO), the plan is to operate the vessel on
carbon neutral e-methanol or sustainable bio-methanol from the
outset. Both the methanol fuelled feeder vessel and the decision
to install dual fuel engines on future newbuilds are part of
Maersk’s long term fleet replacement strategy.

Weblink: https://www.maersk.com/news/articles/2021/02/17/maersk-first-carbon-neutral-liner-vessel-by-2023

Port of Copenhagen (Denmark) – Maersk Carbon Neutral Liner

https://www.en.portnews.ru/news/315237/
https://naturgy.ie/9924-2/
https://www.maersk.com/news/articles/2021/02/17/maersk-first-carbon-neutral-liner-vessel-by-2023


TerminalSense  – Decision Making Platform

Pillar 2: Digitalisation
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Container terminals operate in increasingly demanding and
competitive environments. The TerminalSense operational
management platform provides essential real-time information,
which is taken from the Port’s terminals own systems. This can
allow the Port to better understand cross-terminal performance
and effectiveness as well as identify actionable decision-making,
opportunities to improve cost efficiency, reduce economic
leakage and increase profit margins. The digital modular
platform provides a targeted solution to all the functional
domains of the terminal business and wider Port operations.

Port of Esberg (Denmark) – Digital Decarbonisation 

Port of Antwerp (Belgium)– APICA Digital Brain 

Weblink: https://wpassets.porttechnology.org/wp-content/uploads/2021/04/01093807/TerminalSense-Brochure-2021-1.pdf 

Weblink: https://www.portofantwerp.com/en/news/meet-apica-our-digital-brain

Weblink: https://www.globenewswire.com/news-release/2021/05/05/2223087/0/en/Atos-and-the-Port-of-Esbjerg-start-joint-decarbonization-project-for-a-Carbon-Neutral-Harbour.html

The Port of Antwerp Information & Control Assistant (APICA)
combines all port systems into a virtual 3D model of the port.
This presents real-time information on shipping movements,
the operation of bridges and locks, camera images, weather
conditions, water levels, personnel of various port services and
air quality measurements. This strategic project forms part of
the Port of Antwerp digitisation and innovation policy that aims
to increase Port sustainability through developments based on
virtual reality, artificial intelligence and augmented reality.

In May 2021, Atos and the Port of Esbjerg announced a
collaborative co-innovation project to create a leading Carbon
Neutral Harbour. The two parties were matched up through
efforts from Invest in Denmark, with the aim of developing a
trimodal solution that will contribute to the reduction of carbon
emissions across multi-modal transport networks. By calculating
the carbon footprint according to different transport modes and
routes, the harbour aims to become a central logistic location,
where sea, rail and truck companies will have the opportunity
to be proactive in their decarbonisation strategies, choosing the
mode and the route with the lowest carbon footprint and, at
the same time creating wider cost savings.

https://www.portofantwerp.com/en/news/meet-apica-our-digital-brain
https://www.globenewswire.com/news-release/2021/05/05/2223087/0/en/Atos-and-the-Port-of-Esbjerg-start-joint-decarbonization-project-for-a-Carbon-Neutral-Harbour.html


Port of Cork (Ireland) – Advanced Control System  

Pillar 2 Digitalisation
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Drone Technology across Seaport Operations 

Association of Portuguese Ports (APP)  – Logistic Single Window

Weblink: https://www.adt.ie/business/case-studies/the-port-of-cork

Weblink: https://www.projeto-jul.pt/en

Weblink: https://piernext.portdebarcelona.cat/en/technology/drones-and-ports-what-will-be-the-next-innovation/

Portuguese ports have collaborated to design and develop the
third generation of their common Port Community System. The
goal is to deliver a new concept of digitalisation for multimodal
networks. This platform, called Logistic Single Window, will
support last generation concepts such as Extended Gateways,
Syncromodal Operations and Physical Internet. Coordinated and
delivered by the Association of Portuguese Ports (APP), the
project extends to the entire logistic network, covering land
transport, dry ports and multimodal operations.

Drone technology is transforming how businesses operate
across the globe. While most are prevalent in the military and
defence industry, seaports are exploring how they too can
maximise their potential through the use of small, lightweight
drones. From container and cargo management to data storage,
logistics management, and port security, drones can be used
across the entire supply chain. Seaport operators can also use
aerial drone platforms to collect and transfer large amounts of
information, work around multiple obstacles and uninterrupted
over long distances and time periods. This in turn, helps port
mangers to increase productivity and efficiency which can
potentially support long-term sustainability objectives.

Port of Cork has worked with the security specialists ADT to
install a state-of-the art Closed Circuit Television (CCTV) system
and advanced Access Control system, which allows integrated
security management across the Port. Automatic Number Plate
Recognition (ANPR) was also incorporated into the system
which automatically records every vehicle embarking and
disembarking the ‘Roll on-Roll off’ ferries. The system is also
used to provide automatic entry to certain vehicles whose
registration plates have been granted the relevant access level
required. This remote monitoring system helps to enhance Port
security but is the efficiency of everyday Port services.

https://www.projeto-jul.pt/en
https://piernext.portdebarcelona.cat/en/technology/drones-and-ports-what-will-be-the-next-innovation/


Dublin Port (Ireland) - Franchise Policy 

Pillar 3: Efficiency

SHIP Work Package 4: International and Domestic Best Practice 

In 2015 Dublin Port developed its own franchise policy that has
sought to implement a number of measures that aim to address the
pressing issue of capacity and maximise the utilisation of existing Port
lands. These measures include; the displacement of non-core
activities to new inland sites (some in close proximity to Dublin
airport); policies that encourage the relocation of empty container
depots; and a review of the terms and conditions of operator
licences—particularly in relation to container storage times across the
port. The franchise policy and its 13 measures were also designed to
encourage greater efficiencies across the Dublin Port site which in
turn can help the port operate more sustainably and address the issue
of capacity in the context of its 2040 masterplan.

Port of Milford Haven (UK) - SMART monitoring and maintenance aids

Port of Sines (Portugal) - ‘SMART Logistics’ pilots

Weblink: https://www.dublinport.ie/wp-content/uploads/2019/06/Dublin-Port-Franchise-Policy-Doc.pdf

Weblink: http://www.apsinesalgarve.pt/en/news/2021/sines-and-rotterdam-partners-in-winning-application/

Weblink: https://cp.catapult.org.uk/wp-content/uploads/2021/02/Milford_6.pdf

The Port of Sines is part of the consortium led by the Port of
Rotterdam, that have been awarded funding as part of the Horizon
2020 Green Deal 2020. The project includes 45 partners among port
authorities themselves, educational and research institutions that aim
to develop 12 pilot projects focused on sustainability and "smart
logistics" across port operations. These pilot demonstrations (worth
€25 million) aim to test the challenges and advantages of using
renewable energies but also to improve logistics chains for a cleaner
and more sustainable future. The work will also explore the use of
green fuels (Green Hydrogen, Ammonia or Bio-LNG) in Port transport.

Research is showing how the Smart Port concept offers the potential
to support regional growth, supply chain resiliency and promote
efficiency across transport and logistics. Connected Places Catapult is
working in collaboration with Port of Milford Haven to develop and
implement ‘Intelligent Monitoring and Maintenance’ of navigation
aids. Like most ports, Milford Haven is required to maintain and
protect their harbour through the provision of beacons and buoys
which are often located in remote locations, exposed to hazardous sea
conditions. Such isolated locations makes remote asset inspection as
well as maintenance difficult and can result in unplanned or
potentially significant impacts to Port safety and operations. The use
of SMART monitoring systems can address these concerns and can
also support more efficient vessel navigation in and out of the Port.

https://www.dublinport.ie/wp-content/uploads/2019/06/Dublin-Port-Franchise-Policy-Doc.pdf
http://www.apsinesalgarve.pt/en/news/2021/sines-and-rotterdam-partners-in-winning-application/
https://cp.catapult.org.uk/wp-content/uploads/2021/02/Milford_6.pdf


Shannon-Foynes Port – Floating Data Centre  

Pillar 3: Efficiency
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The US-based data centre firm Nautilus Data Technologies are
planning to construct a flagship floating facility in Limerick in
partnership with Shannon-Foynes Port. This Nautilus centre will
deploy a patented cooling technology that is substantially more
energy, water and resource-efficient than traditional data
centres, delivering significant cost savings alongside substantial
environmental benefits. Nautilus claim that its innovative
system is 80% more energy efficient than those typically used in
other medium or large data centres, and that the floating centre
would have 30% lower operating costs.

Port of Busan – SMART maintenance system 

Teesport – Implementing an integrated port community system

Weblink: https://www.sfpc.ie/data-centre/

Weblink: https://www.rivieramm.com/news-content-hub/news-content-hub/ports-lsquoconnectrsquo-to-increase-efficiency-63683

Weblink: https://www.porttechnology.org/news/port-of-busan-to-establish-smart-maintenance-system/

The Busan Port Authority (BPA) has developed an agreement to
establish a smart maintenance system facility at the Port of
Busan as it looks to accelerate the digitisation of its facilities.
The project is in line with the South Korean’s government Digital
New Deal and Green New Deal initiatives and is being delivered
in partnership with Korea Maritime & Oceans University, Busan
Metropolitan City, Dong-A University, Busan Technopark. The
digitalisation of Port facilities and systems allows for real-time
updates and alerts. This can help Port managers respond to
maintenance issues more effectively, potentially reduce
facilities downtime consequently, increasing Port efficiencies. It
can also help to identify risk and increase Port health and safety.

PD Ports are one of the UK’s largest port groups that is
supporting Teesport to make a SMART port transition. This a
multi-phase project which will drive the need for increased
digitalisation and connectivity. PD Ports will use the same
digital platform as the Port of Rotterdam and the deployment
of the Port Community System (PCS) at Teesport will reduce the
need for, and reliance on, personal interaction or paper-based
transactions. This will allow for increased data exchange that
will help increase internal efficiencies and allow for greater
transparency across their operations with other ports.

https://www.sfpc.ie/data-centre/
https://www.rivieramm.com/news-content-hub/news-content-hub/ports-lsquoconnectrsquo-to-increase-efficiency-63683
https://www.porttechnology.org/news/port-of-busan-to-establish-smart-maintenance-system/


Le Havre (France)/ Belfast (UK)  – 5G Port Connectivity 

Pillar 4 Connectivity
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Danish Ports (Denmark) – Samskip multimodal infrastructure 

Port of Baltimore (USA) – Floating Wetlands

Weblink:  https://wpassets.porttechnology.org/wp-content/uploads/2020/08/25154534/PTI96_Le_Harve.pdf

Weblink: https://www.marylandmatters.org/2021/09/09/floating-wetlands-planned-for-inner-harbor-to-revive-urban-ecosystems-clean-water/

Weblink: https://www.samskip.com/news/samskip-restarts-trailer-transport-by-rail-through-denmark/

The National Aquarium located in Baltimore USA has submitted
plans to to build a quarter-acre of floating wetlands in the next
two years. The aim of the project is to help restore natural
Chesapeake Bay tidal marsh habitat to the Inner Harbour area,
clean its waters as well as educate Baltimore residents and
visitors. Floating wetlands are also examples of how low-tech
green infrastructure can be added to a Port city to help improve
air and water quality, restore aquatic habitats and help contribute
to wider clean energy and sustainability goals set out by the SDGs.

Smart Ports and Smart Cities are not mutually exclusive
concepts, and one way that the two are being brought together
is through 5G and wireless connectivity. In France, the Port of Le
Havre, part of the HAROPA port group, has embarked on the Le
Havre Smart Port City project to help coordinate maritime and
city operations. Over the next 10 years the Port is exploring the
potential of wireless connectivity through the 5G Lab initiative.
A move to 5G will increase Port-City connectivity and provide
the opportunity for early adapters to sustain a long-term
competitive advantage. Belfast Harbour is another port who has
partnered with BT to develop a 5G ecosystem through a £75
million project that will advance their SMART Port objectives.

Approval in June 2021 from Danish authorities has enabled
Samskip Multimodal, in partnership with traction partner, Hector
Rail to relaunch freight trailer routes through Denmark, renewing
a significant rail routing option for leaner, greener intermodal
transport. The relaunch of the service follows permission from
Danish authorities to increase the number of trailers allowed
through Denmark by rail. This recent development is expected to
stabilise Germany-Sweden rail shuttle traffic, after a short-term
dip in volumes moving between the Samskip rail terminal in
Duisburg (Germany) and North European markets via Denmark.
In the long-term it will also provide sustainable trailer
transportation and reduce the dependency on HGV usage.

https://wpassets.porttechnology.org/wp-content/uploads/2020/08/25154534/PTI96_Le_Harve.pdf
https://www.marylandmatters.org/2021/09/09/floating-wetlands-planned-for-inner-harbor-to-revive-urban-ecosystems-clean-water/
https://www.samskip.com/news/samskip-restarts-trailer-transport-by-rail-through-denmark/


AiVP – Building Port and City Relationships

Pillar 4 Connectivity
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Rosslare Europort (Ireland) – Europort Business Park (EBP)

Port of Esbjerg (Denmark)  – Connecting through green alliances

Weblink: https://www.aivp.org/en/

Weblink: http://portesbjerg.dk/en/about/environmental-profile

Weblink: https://xellz.com/europort-business-park-to-handle-future-offshore-wind/

In 2020, XELLZ secured approximately 300,000 sqm of land at
Rosslare Europort for the development of the Europort Business
Park (EBP). XELLZ Ireland Ltd will develop the site which will also
include an offshore wind supply base to serve and support
future offshore wind farms, bringing new energy opportunities
to the south east of Ireland. The EBP area has been divided into
five different zones which are situated alongside a new planned
access road into the Port and the wider region. This also
provides the Port with direct connectivity to the quay, and will
be used for offshore supply base operations including pre-
installation assembly and mobilisation.

AiVP is a global NGO that has been working to bring together
urban and port stakeholders and their partners around the
world for 30 years. Its objective is to improve the connectivity
between cities and ports through a process of mutual
cooperation and partnership. It also aims to support a model of
economic development that is more sustainable, responsible,
and more innovative, and places citizens at the heart of the
process. As a member-based organisation they also provide a
range of support resources and examples of good practice to
demonstrate how port-city relationships can be developed
more effectively in the short, medium and long-term.

In 2020, Port Esbjerg became a member of the global ‘Getting
to Zero Coalition’, an alliance launched in 2019 by prominent
players in the shipping industry. More than 100 global
organisations and companies have already joined the coalition –
including Maersk, Ørsted, and DFDS. Previously In 2019, Port
Esbjerg formed an alliance with nine other Nordic ports with a
view to accelerate the development of sustainable solutions.
The ten ports have signed a joint agreement committing to
making a targeted effort to support a green transition. Since
2013, Port Esbjerg has also been a designated Ecoport.

https://www.aivp.org/en/
http://portesbjerg.dk/en/about/environmental-profile
https://xellz.com/europort-business-park-to-handle-future-offshore-wind/


Port of Corpus Christi (USA) – Green Hydrogen Investment

Pillar 5 Investment

SHIP Work Package 4: International and Domestic Best Practice 

Port of Hull (UK) – Regional Growth Fund and the Green Port

Port of London (UK) Green Incentives and ESI

Weblink: https://www.maritime-executive.com/article/port-of-corpus-christi-plans-green-hydrogen-production-facility

Weblink: https://www.pla.co.uk/London-hosts-global-port-environment-experts

Weblink: https://greenporthull.co.uk/about-green-port

The Port of Corpus Christi plans to develop renewable energy
infrastructure to support the production of green hydrogen and
potentially provide renewable power directly to the port and its
customers. A new Memorandum of Understanding with Ares Management
(a California-based alternative investment manager) has provided
preliminary provisions for a renewable energy and clean fuel hub to be
developed at the Port. This investment arrangement will enable the
construction of solar and battery storage facilities as well as an
electrolyser for the production of green hydrogen. This development
model, enacted between the Port and the private investment manager,
represents a possible alternative for leveraging in finance for large-scale
capital infrastructure projects that can support a green transition.

The Green Port Hull vision is to establish the city of Hull as a world-class
centre for renewable energy, creating economic growth and employment for
the region. Hull City and East Riding Councils and Associated British Ports
(ABP) along with partner organisations from the private sector have been
working together to ensure that this ambitious vision becomes a reality.
Through the Regional Growth Fund, significant investment has been secured
for skills, employment, business support, and research and development to
ensure that local people and businesses secure maximum benefit from the
renewable energy sector. The University of Hull is also working to ensure
that the knowledge element of the sector establishes itself in the City. These
attributes have encouraged Siemens to choose Hull as the location to build
its world renowned offshore wind turbine blade manufacturing, assembly
and servicing facilities that represent the centrepiece of Green Port Hull.

Ports can incentivise their visiting ships to move towards best practice by
offering incentives for good emission ratings (e.g. carbon) through
discounted port fees. This has been achieved by several ports worldwide
through the Environmental Ship Index (ESI). For example, the Thames Green
Scheme is a Port of London Authority project developed in partnership with
vessel operators. The focus is performance-related to improving air quality,
carbon emissions, energy use, water quality, litter and waste. Applicants to
the scheme are ranked in one of five tiers. This ranking system recognises
early adopters of green technologies and allows customers to make
improved choices on climate change and environmental impacts.

https://www.maritime-executive.com/article/port-of-corpus-christi-plans-green-hydrogen-production-facility
https://www.pla.co.uk/London-hosts-global-port-environment-experts
https://greenporthull.co.uk/about-green-port


Port of Rotterdam (Netherlands) – Investing in Future Proofing

Pillar 5 Investment

SHIP Work Package 4: International and Domestic Best Practice 

Port of Leith (Scotland) – Renewable Energy Hub Investment

UK Ports – Freeport Investment and Development  

Weblink: https://www.porttechnology.org/news/rotterdam_unveils_future_proof_plan/

Weblink: https://www.instituteforgovernment.org.uk/explainers/trade-freeports-free-zones

Weblink: https://www.energyglobal.com/special-reports/25052021/forth-ports-announces-plans-for-scottish-renewable-energy-hub/

In 2021 Forth Ports unveiled ambitious proposals for the creation of
Scotland’s largest renewable energy hub on a 175 acre site at the
Port of Leith. This £40 million private investment will see the
creation of a bespoke, riverside marine berth capable of
accommodating the world’s largest offshore wind installation
vessels. The facility will feature a heavy lift capability of up to 100
t/m2, backed up by 35 acres of adjacent land for logistics and
marshalling. This will be supplemented by the upgrading of a 140
acre cargo handling site to accommodate lay down; assembly; supply
chain and manufacturing opportunities.

The Port of Rotterdam Authority is working with the local port
business community as well as the Dutch government to create a
future-proof port with an investment of €3.5 million. The focus of
this investment will be on the Dordrecht Inland Seaport and the
plans are to make it “complete, vital and future-proof” as well as
provide new opportunities for businesses (new and existing),
revenue generation and employment. The aim is to achieve this
while minimising the impact on the climate and the natural
environment. The Port is working towards achieving a carbon-
neutral and circular port model in three steps. Steps one to three
are 1) efficiency & infrastructure, 2) transitioning to a new energy
system, and 3) shifting to a new raw materials and fuel system.

A freeport or free trade zone is a specifically designated area where
tariffs on imports are either substantially cut or waived to help
stimulate economic growth and trade. In 2019, the UK Government
unveiled a plan to launch several freeports in order to protect its
trading links following its withdrawal from the European Union. In
2021, the Government announced eight freeport locations around
England: the Thames (including London Gateway Port and the Port of
Tilbury, Liverpool City Region, Humber region). Some have questioned
(see link), the capacity of freeports to deliver inclusive economic
growth, however they do represent a thought-provoking model that
provides scope to facilitate fresh port investment and regeneration.

https://www.porttechnology.org/news/rotterdam_unveils_future_proof_plan/
https://www.instituteforgovernment.org.uk/explainers/trade-freeports-free-zones
https://www.energyglobal.com/special-reports/25052021/forth-ports-announces-plans-for-scottish-renewable-energy-hub/


Port of Frederikshavn (Sweden) – Fossil Fuel Free Ferries

Pillar 6 Innovation

SHIP Work Package 4: International and Domestic Best Practice 

In August 2021, the ferry operator Stena Line, the Port of
Frederikshavn and the local Frederikshavn Municipality signed a
historic agreement in which they committed to making
Gothenburg-Frederikshavn the world’s first fossil fuel free ferry
line of its kind, with the planned launch of two battery-powered
Stena Elektra vessels. By 2030, Stena Line aims to reduce its total
carbon emissions by 30% however, it will take more than just
battery powered vessels to achieve this. Onshore infrastructure,
such as sustainable charging facilities, must be developed in
parallel and as part of this agreement the Port of Frederikshavn
has committed to securing the necessary infrastructure in the
Port as well as on the Danish side.

PIANC Working Group – Climate Adaptation Guidance

Port of Aalborg (Denmark) – CO2 neutral Port status 

Weblink: https://www.niferry.co.uk/stena-line-commits-to-two-100-electric-ferries-for-gothenburg-frederikshavn/

Weblink: https://safety4sea.com/port-of-aalborg-becomes-the-first-co2-neutral-port-in-denmark/

Weblink:  https://www.pianc.org/publications/envicom/wg178/

In 2017 the Port of Aalborg announced that it became the first
CO2-neutral port in Denmark, along with being among one of the
few CO2-neutral ports globally. Since 2010, port managers have
co-ordinated a series of initiatives that have resulted in
significant energy savings and reductions in CO2 emissions. The
investments have not only benefitted the environment; critically,
these energy saving investment projects have been managed as
individual business cases (similarly to other Port investments)
and realised based on capacity to also deliver a financial return.

Guidance has been prepared in 2020 by international experts on
PIANC’s Working Group 178 which has focused on planning for climate
change adaptation in operational seaports, inland waterways and
navigation infrastructure. The Guidance explored how greenfield sites
can be adapted or developed, but the emphasis is on helping those
responsible for strengthening resilience in existing maritime facilities
and brownfield regeneration. It provides support on how to develop
and deliver technical guidance on climate change adaptation.

https://www.niferry.co.uk/stena-line-commits-to-two-100-electric-ferries-for-gothenburg-frederikshavn/
https://safety4sea.com/port-of-aalborg-becomes-the-first-co2-neutral-port-in-denmark/
https://www.pianc.org/publications/envicom/wg178


Port of Vigo (Spain) – Julio Verne Green Hydrogen Project 

Pillar 6 Innovation

SHIP Work Package 4: International and Domestic Best Practice 

In October 2021, Spanish-Japanese renewables developer Univergy
Solar announced that it will co-ordinate the Julio Verne green
hydrogen project. It will bring together several business associations
representing the maritime sector in Spain’s north-western region of
Galicia as well as private companies such as solar tracker maker Soltec
Power Holdings SA and petroleum products distributor Buran Energy.
Univergy itself will work to export this model for green hydrogen to
other countries namely Chile and Uruguay where local engagement
has already started. The ultimate goal of the Julio Verne project will be
to produce as well as distribute renewable hydrogen to support the
Port of Vigo’s logistical operations, land and maritime mobility and
several other industrial applications.

.

KONSBERG – Automated Shipping 

Hydrogen Powered Trucks – Hyundai Motor Group

Weblink:  https://renewablesnow.com/news/univergy-solar-to-coordinate-green-hydrogen-project-at-spains-port-of-vigo-756359/

Weblink: https://www.cnbc.com/2021/09/07/hyundai-wants-fuel-cell-versions-of-commercial-vehicles-by-2028.html

Weblink:  https://www.kongsberg.com/maritime/support/themes/autonomous-ship-project-key-facts-about-yara-birkeland/

In September 2021 The Hyundai Motor Group released plans to
develop hydrogen fuel cell versions for all its commercial vehicle
models (including trucks) by the year 2028, with the group also
looking to introduce a “next generation fuel-cell system” in 2023.
These fuel cells operate by harnessing the chemical energy created
by hydrogen to generate electricity, which is then used to power the
trucks or HGV’s. Hyundai have outlined how this next generation
system would likely be available in 100 kilowatt and 200 kilowatt
versions with costs being lowered by more than 50%, total package
volume reduced by 30% and the overall power output doubled.

The YARA Birkeland will represent the world’s first fully electric and
also autonomous container ship with zero emissions. Manufacturer
KONGSBERG is responsible for the development and delivery of all
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. As a 120 TEU
(Twenty-foot Equivalent Units) open top container ship. It will be a
fully battery powered solution, prepared for autonomous operation.
The vessel will help cut NOx and CO2 emissions by reducing diesel-
powered truck transport by around 40,000 journeys per year. This
eco-initiative will help to meet the UN sustainability goals, as well as
improve road safety and congestion around user Ports.

https://renewablesnow.com/news/univergy-solar-to-coordinate-ghttps:/renewablesnow.com/news/univergy-solar-to-coordinate-green-hydrogen-project-at-spains-port-of-vigo-756359/reen-hydrogen-project-at-spains-port-of-vigo-756359/
https://www.cnbc.com/2021/09/07/hyundai-wants-fuel-cell-versions-of-commercial-vehicles-by-2028.html
https://www.kongsberg.com/maritime/support/themes/autonomous-ship-project-key-facts-about-yara-birkeland/


DOCKSTHEFUTURE (EU Ports) – Ports of Tomorrow

Port Research Projects 

SHIP Work Package 4: International Best Practice 

The aim of the DOCKSTHEFUTURE project is to define the ‘Port
of the Future’, meant as a ‘near future’ (2030) and explore
challenges related to the simplification and digitalisation of Port
processes, dredging, emission reduction, energy transition,
electrification, smart grids, Port-city interface and the use of
renewable energy management. A key outcome of the project
has been the development of a training course package which
aims to address these challenges through the use of three tools
that include 1) Transferability Analysis (TA) 2) A Project Common
Index (PCI) and 3) A Decision-Support System (DSS) Tool.

EFFORT (Ireland) – Developing Pollutant Inventories

LOOP Ports (EU Ports) – Promoting the Circular Economy

Weblink: https://www.docksthefuture.eu/home

Weblink: https://www.loop-ports.eu/

Weblink: https://effortnrmm.org

The main goal of the LOOP-Ports research project is to facilitate
the transition to a more circular economy in the port sector.
Here products, materials and resources are maintained in the
economy for as long as possible, and waste generation is
minimised. This project will also stimulate circular economy
initiatives by focussing on high emitting materials, metals,
plastics, cements and biomaterials. 13 European partner ports
are involved who are working to promote the circular economy
through shared best practice and knowledge exchange activities.

EFFORT is an Irish inter-disciplinary research project that aims
to produce accurate pollutant and greenhouse gas emission
inventories as well as fuel consumption statistics for non-road
mobile machinery (NRMM) in Ireland. This research also
reviews existing regulations, models, inventories and
measurements of emissions from off-road vehicles. Research
outcomes will ultimately inform the development of a suitable
methodology for the estimation of the fuel use, air pollutant
and greenhouse gas emissions associated with the use of
NRMMs across Ireland that will complement Irelands’ existing
national emission inventories.

https://www.docksthefuture.eu/home
https://www.loop-ports.eu/
https://effortnrmm.org/


Port Forward (EU Ports) – Developing Green Ecosystems 

Port Research Projects 

SHIP Work Package 4: International and Domestic Best Practice 

Port Forward is a research project funded under the Horizon
H2020 theme “The Port of the Future”. The project proposes a
holistic approach towards smarter, greener and more
sustainable port ecosystems enabled through: 1) Smart ICT
solutions and exchange of information flows between port and
port communities; 2) Interconnected modes of transport and
integration of different technologies to help monitor and
control freight flows; and 3) Application of green technologies
to conserve resources and reduce the environmental impact of
Port operations.

PIXEL-ports (Spain) – loT based communication infrastructure

COREALIS (EU Ports) – Port Sustainability 

Weblink: https://www.portforward-project.eu

Weblink: https://www.corealis.eu

Weblink: https://pixel-ports.eu

COREALIS is a research project working to develop an innovative
framework, supported by disruptive technologies, including
Internet of Things (IoT), data analytics, next generation traffic
management and emerging 5G networks, for cargo ports to
handle upcoming and future capacity as well as traffic,
efficiency and environmental challenges. The innovations will be
implemented and tested in real operating conditions across 5
Living Labs, including Piraeus Port, Valencia Port, Antwerp Port,
Livorno Port and Haminakotka Port with the aim of increasing
efficiency and optimising land use while being financially viable
and in line with circular economy principles.

PIXEL is a research project working to develop smart and
scalable solutions for reducing environmental impacts while
enabling the optimization of operations in and across Ports
through the internet of things (IoT). PIXEL enables a two-way
collaboration of ports, multimodal transport agents and cities
for optimal use of internal and external resources, sustainable
economic growth and environmental impact mitigation. Built
using state-of-the-art interoperability technologies, PIXEL
centralises data from the different data silos where internal and
external stakeholders store their operational information.

https://www.portforward-project.eu/
https://www.corealis.eu/
https://pixel-ports.eu/


Ports of Goro and Garibaldi (Italy) – Reducing marine litter and waste

Port Circular Economy

SHIP Work Package 4: International and Domestic Best Practice 

In Italy, the Ports of Goro and Garibaldi are working collaboratively
to develop new approaches to ensure the sustainable production of
aquaculture which represents a key industry for both ports that
house 386 fishing companies operating across the Emilia-Romagna
region. Marine waste and polymer litter derived from fishing nets is
a pressing issue that has a detrimental impact on the local biosphere
across the Adriatic. Both ports are involved in several local initiatives
to create circular supply chains that will reduce marine litter by
collection and recycling of existing equipment. They are also
working on a new project that will produce bio-degradable or
sustainably produced nets to reduce marine impact in the long term.

Port of Marseille (France) – VASCO green chemistry project 

Port of Frederikshavn (Denmark) – Repurposing maritime vessels  

Weblink: https://www.loop-ports.eu/wp-content/uploads/2020/05/Circular-case-studies-%E2%80%93-Summary-report-of-the-analysed-case-studies.pdf

Weblink: https://www.ntu.eu/environment/recycling-and-decommissioning-the-old-ships-in-the-port-of-frederikshavn-denmark/

Weblink: https://www.marseille-port.fr/en/projets/vasco-2-0

The Total Recycling Decommissioning (TRD) project has been
developed in partnership between NTU, Port of Frederikshavn,
Denmark’s Technical University, and Aarhus University. Collectively
these partners have developed a solution that will allow for a 100%
recycling and decommissioning of ships, thus creating a circular
economy around vessel recycling and decommissioning. A more
detailed summary of the phases completed to realise this Port-
based solution is provided in the weblink. The impact of the project
to date has demonstrated how the project is not only feasible but
also commercially beneficial and is helping the Port of Frederikshavn
think and operate in a more environmentally sustainable way.

VASCO is a series of projects that have worked to capture industrial
fumes from large plants to encourage the production of microalgae.
This algae, when harvested, is then used in the production of
biofuels and turns CO2 into sustainable fuel. The VASCO2 project has
managed to successfully demonstrate the merits of this approach at
pre-industrial levels, and through VASCO3, the partners are working
to target a full-scale industrial demonstration. These activities are
located at the Port of Marseille who are trying to attract a dedicated
cluster of companies working across the chemical industry via
financial incentives offered as part of the Piicto Programme.

https://www.loop-ports.eu/wp-content/uploads/2020/05/Circular-case-studies-%E2%80%93-Summary-report-of-the-analysed-case-studies.pdf
https://www.ntu.eu/environment/recycling-and-decommissioning-the-old-ships-in-the-port-of-frederikshavn-denmark/
https://www.marseille-port.fr/en/projets/vasco-2-0


Name of Port Country Throughput Year
Port of Aalborg Denmark 3 million tonnes 2021

Port of Antwerp Belgium 206.3 million tonnes 2020

Port of Esbjerg Denmark 4.2 million tonnes 2019

Port of Copenhagen Denmark 14.8 million tonnes 2020

Port of Milford Haven England 34.9 million tonnes 2019

Port of London England 54.0 million tonnes 2019

Port of Hull England 6.7 million tonnes 2020

Port of Liverpool England 31.1 million tonnes 2020

Port of Tilbury England 16 million tonnes Average

Teesport England 28.2 million tonnes 2019

Port of Tallinn Estonia 21.2 million tonnes 2020

Le Havre France 49.0 million tonnes 2020

Port of Marseille France 69 million tonnes 2021

Port of Rosslare Ireland 1.6 million tonnes 2020

Port of Cork Ireland 10.5 million tonnes 2020/2021

Dublin Port Ireland 36.9 million tonnes 2020/2021

Shannon Foynes Port Ireland 9.46 million tonnes 2020/2021

Port of Rotterdam Netherlands 409.2 million tonnes 2020

Belfast Harbour Northern Ireland 18.6 million tonnes 2020

Port of Oslo Norway 5.4 million tonnes 2020

Port of Sines Portugal 38.9 million tonnes 2020

Port of Busan South Korea 22 million TEU 2019

Port of Vigo Spain 3.8 million tonnes 2020

Port of Frederikshavn Sweden 2.45 million tonnes 2021

Port of Baltimore USA 43.6 million tonnes 2019

Port of Corpus Christi USA 159.7 million tonnes 2020

Appendix

To better frame and help scale the domestic and international practice learning, the table below provides an 
overview of the major ports included in this manual and their most latest throughput data.

SHIP Work Package 4: International and Domestic Best Practice 



Sustainable and Holistic management of Irish Ports (SHIP) is a 3-year 
project funded under the EPA Research Programme 2014-2020. 

The EPA Research Programme is a Government of Ireland initiative 
funded by the Department of Communications, Climate Action and 

Environment. It is administered by the Environmental Protection 
Agency, which has the statutory function of co-ordinating and 

promoting environmental research. 

SHIP is co-funded by the Marine Institute.


