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Abstract & Introduction

Sustainability in maritime shipping is no
longer optional—it is becoming a defining
factor in global trade. The industry
contributes nearly 3% of global greenhouse
gas emissions, putting pressure on regulators
and ports to accelerate the energy transition.
In this context, liquefied natural gas (LNG)
has emerged as a cleaner alternative to
traditional heavy fuel oil and marine diesel.
LNG reduces sulfur oxides, nitrogen oxides,
and particulate matter, making it a viable
compliance pathway for International
Maritime Organization (IMO) regulations.
This poster explores how LNG can be
integrated into maritime port operations,
using the Port of Rotterdam as a case study.
By examining best practices in infrastructure,
safety, and policy, the project aims to
highlight how LNG adoption can inform a
blueprint for global implementation.

Methodology

This project uses a case study approach to
analyze how the Port of Rotterdam developed
LNG infrastructure as part of its broader
sustainability and energy transition strategy.
Information was collected from port
authority reports, company press releases,
industry studies, and international news
sources (Gate Terminal, n.d.; Port of
Rotterdam, n.d.-a, n.d.-b, 2014; Vopak, 2014,
2023; Reuters, 2011). The analysis focused
on key milestones in Rotterdam’s LNG
timeline, the influence of Dutch and EU
regulatory frameworks, and the role of
public-private partnerships with actors such
as Gasunie, Vopak, and Shell. Particular

attention was given to financing mechanisms, |*

safety and training protocols, and modular
infrastructure design, all of which supported
Rotterdam’s ability to expand capacity,
attract investment, and embed sustainability
by treating LNG as a transitional fuel toward
hydrogen and renewable energy.

Challenges of ING
Adoption

While LNG offers significant environmental
advantages, its adoption faces multiple hurdles:

Safety & Training h

Countries apply varying LNG regulations,
which complicates global standardization and
slows international adoption.

Supply Chain Limitations

LNG availability remains uneven, with
clusters in Europe and Asia but limited
infrastructure in Africa and South America.
This restricts LNG’s viability for global liner
routes.

Building LNG terminals, storage tanks, and
specialized bunkering vessels requires
billions in upfront investment, limiting
adoption in smaller or developing ports.

These challenges highlight that while LNG is a
promising transition fuel, its success depends
on coordinated investment, regulatory
alignment, and long-term strategic planning.
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Port of Rotterdam: Leading
Europe’s ING Transition

The Port of Rotterdam is Europe’s largest port,
handling over 460 million tons of cargo in 2022. Its
deep-water access and central location make it a
critical hub for global trade into European markets
(Port of Rotterdam, n.d.-a). Managed under a landlord
model, where the Port Authority owns the land and
private operators manage terminals, Rotterdam has
been able to attract strong private investment—
especially into LNG infrastructure (Gate Terminal, n.d.).

Why Rotterdam Prioritized LNG Early On

Energy security: LNG allowed Europe to diversify gas
supply beyond pipelines and reduce exposure to
geopolitical risks.

Environmental rules: EU and Dutch emission targets
created pressure for cleaner alternatives to oil-based
fuels; LNG was positioned as a transitional option.

Companies such as Gasunie (gas
infrastructure) and Vopak (tank storage) gave
Rotterdam an existing foundation to build on.

Policy & finance support: Clear national/EU policies
and project finance tools, including European
Investment Bank backing, enabled major investments.

Port of Rotterdam LNG Bunker Sales Through 3Q24 +44% Y/Y

Total LNG bunker sales of 312K met. tons through first three quarters of 2024 (+95.6K v. 2023)
[l Port of Rotterdam LNG Bunker Sales (Met. Tons) Jan-Oct by Year

312K

234.2K

2018 2019 2020 2021 2022 2023 2024

HHHHHHHHH

Source: Mobius Risk Group, Port of Rotterdam
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Global Context

The IMO has taken the lead in shaping
environmental targets for shipping.
The IMO 2020 sulfur cap reduced
allowable sulfur content in fuel oil to
0.5%, driving operators to seek cleaner
fuel options. Looking ahead, the IMO
2050 strategy aims to cut total
greenhouse gas emissions from
shipping by 50% compared to 2008
levels. LNG has become a key
transitional fuel in this journey.

Globally, LNG bunkering capacity has
expanded rapidly. According to the
International Gas Union (IGU), over
200 ports now offer LNG bunkering,
with Europe and Asia leading
adoption. The Port of Rotterdam has
positioned itself as a global hub by
investing in large-scale LNG terminals
and integrating LNG into its broader
port sustainability strategy. These
developments show how LNG is not
only a compliance tool, but also a
steppingstone toward long-term
decarbonization.

Rotterdam’s LNG Integration
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Conclusion

The Port of Rotterdam’s early move into LNG shows how a global
trade hub can anticipate change and turn it into opportunity.
Faced with energy security concerns, environmental regulations,
and the need to maintain competitiveness in global shipping,
Rotterdam chose to act before others. Building on its industrial
base and supported by clear Dutch and EU policies, the port
developed scalable LNG infrastructure while also preparing for
the future of hydrogen and carbon capture.

This strategy was not without challenges. Large-scale
investments required careful risk-sharing between public and
private partners, strict safety protocols, and confidence that
demand would materialize. By securing financing from
institutions like the European Investment Bank, involving anchor
customers such as Shell, and committing to safety and training,
Rotterdam managed to overcome barriers that might have stalled
similar projects elsewhere.

In a global context, Rotterdam’s success highlights a key
challenge for ports worldwide: how to balance immediate energy
transition needs with long-term climate goals. The lesson is clear
— ports that build flexible, phased infrastructure and align
projects with regulatory and financial certainty are better
positioned to thrive. Rotterdam’s approach demonstrates that
LNG, when integrated into a broader strategy, can be a bridge to
cleaner fuels rather than a detour.

For ports considering similar paths, the message is both practical
and forward-looking: share risks, plan beyond today’s fuel, and
embed resilience into every stage of development. Rotterdam did
not just build Europe’s LNG hub — it built a model for how ports
can adapt to global challenges while shaping the future of energy
and trade.
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