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RIGHTSHIP Maritime Future Fuels

LNG as a marine fuel, methane slip - a RightShip
position paper

RightShip introduction

RightShip is the maritime industry's leading third-party due diligence and risk management provider. Our
team believes that a successful voyage is one that meets best practice safety, sustainability and crew
welfare standards. We are committed to working towards creating a maritime industry that causes zero-
harm to our people and the environment we work in. We therefore seek to explore sustainable solutions
that support this vision, with future fuel being a key priority. In this position paper, we outline our position
on LNG as a maritime fuel.

RightShip position summary

The aim of zero emissions from Ultimately, RightShip do not believe RightShip suggest LNG is a
the maritime industry aligns to | B LNG has a long-term place as a | B ‘transition fuel'.
RightShip's vision of "A maritime fuel type in the maritime industry.

industry that causes zero harm".
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Maritime Future Fuels

Introduction

As the world looks at ways of reducing GHG emissions and

limiting the impacts of climate change and adhering to the Paris
Agreement's temperature goals, the maritime industry continues to
look for meaningful ways to reduce its emissions.

Shipping is coming under increasing pressure to change course to
more efficient and sustainable operational practices. International
groups like the International Maritime Organisation (IMO), as well
as private companies and the wider public are pushing for this
change. To achieve this, alternative fuels are seen as a key factor
in making the maritime industry more sustainable. The aim of zero
emissions from the maritime industry aligns to RightShip's Vision
of “A maritime industry that causes zero harm".

There are already plenty of fuels being used within the maritime
industry, such as heavy fuel oil, marine diesel oil, as well as some
less common alternate fuel types like liquified natural gas (LNG),
liquid hydrogen (LH2) and biofuels. However, LNG has gained the
most attention and is arguably the most widely used alternate fuel.

LNG as a fuel

Liquified natural gas (LNG) is a fossil fuel which primarily consists of methane and significantly reduces
emissions of SOx, NOx, particulate matter, and CO,,.

It has historically been used in LNG carriers, which typically use dual fuel engines and can switch
between LNG and conventional bunker fuels, often when one fuel is cheaper than the other. However, it is
gaining popularity in vessel types such as ultra large containerships and capesize bulk carriers.

Compared to other marine fuels it is seen by some as a better, less harmful fuel in terms of its

air emissions, mainly due to its low sulphur content. Supporters of LNG also say that while other
alternatives are unproven and still in development, LNG can be used now and should have a wider role as
a transitional fuel, until other fuels are ready for large scale use.

While LNG is seen to have some beneficial features it also has many negative issues and attracts
controversy. A lack of bunkering infrastructure allowing it to be provided as a viable fuel type is one
such issue, and one that the World Bank has given its opinion on in a report on decarbonising maritime
transport and said that countries should minimise investment in LNG infrastructure.

surrounding the GHG benefits of LNG suggest that new public policy support for LNG as

6 6 “In light of this Paris-aligned GHG emissions reduction trajectory, the uncertainties
a bunker fuel should be avoided.” - The World Bank
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Transport sector gas demand set to grow rapidly from a low base...

As stated in the International Energy Agency Gas Market Report Q3-2021 report:

“Transport is the smallest but fastest-growing sector for natural gas consumption, expanding at an annual
average rate of 5% between 2020 and 2024. More than 60% of the growth comes from road transport, while the

remainder is equally split between shipping and pipeline transport.

LNG use in marine transport has increased fivefold since 2016 and reached more than 2 bcm in 2020. LNG bunker
fuel demand is set to triple from 2020 levels to nearly 7 bcm by 2024.

The International Maritime Organization's global sulphur cap, which phased out high sulphur fuel oil from the
shipping sector in 2020, has accelerated the adoption of LNG as a bunker fuel.

As of January 2021, LNG fuelled ships made up about 8% of all vessels on order by one estimate, and the fleet of
LNG-propelled vessels (excluding LNG carriers) is projected to expand by nearly 160% between 2020 and 2024.

The inability of LNG to meet the IMO's long-term GHG reduction targets, however, casts doubt about the
sustainability of LNG demand growth in the shipping sector beyond our forecast horizon."
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Another main drawback of using LNG as a marine fuel is methane slip.

What is Methane Slip?

A significant drawback of using LNG as a maritime fuel is methane slip, which is the discharge of unburned
methane from an engine, caused mainly by two factors;

>  Methane getting caught in dead volume spaces within the engine,
> Incomplete combustion of methane.

While LNG as a fuel does bring some positives, the small yet significant volumes of methane released through
methane slip, can potentially eliminate the gains that LNG may be able to offer as an alternative fuel. As stated in
the International Energy Agency Gas Market Report Q3-2021 which estimates upstream emissions in the order
of 20% of total lifecycle GHG emissions. Referenced from page 53, ‘upstream includes natural gas extraction,
gathering and boosting, processing and domestic pipeline transport'.
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Fugitive emissions

The other factor includes the methane produced during the drilling, extraction, and transportation
process. Such outbreaks are known as ‘fugitive emissions'. LNG generally emits less CO, then HFO
or MDO when it's burned, leading some to tout it as a relatively ‘clean’ fuel. But if fugitive emissions
are too high, it makes gas a less attractive fuel for policymakers and industries interested in reducing
greenhouse gas emissions.

Global warming potential of methane

This is important, because any release of methane needs to be avoided, as methane has a much higher,
estimated 28 times higher, global warming potential (GWP) than carbon dioxide. Which simply means
that as a gas, one kilogram of methane will trap more heat in the earth’s atmosphere than one kilogram
of carbon dioxide.

All fossil fuels release methane, but due to the makeup of LNG, it has the potential to release a lot more
methane than any other type of fossil fuel, purely through methane slip.

RightShip's position on LNG as a marine fuel

LNG is a transition fuel
Whilst RightShip can understand the arguments for using LNG, mainly the lower SOx emissions from

combusted fuel, ultimately, RightShip do not believe LNG has a long-term place as a fuel type in the
maritime industry.
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RightShip suggest LNG is a ‘transition fuel', and RightShip echo sentiments from Durwood Zaelke,
President of the Institute for Governance and Sustainable Development that “cutting methane is the
biggest opportunity to slow warming between now and 2040".

The issue of methane slip cannot be ignored and is one reason for RightShip suggesting LNG is used as
a transition fuel. Through improved design, methane slip can be controlled and reduced but it cannot be
avoided, and significant amounts will still escape.

While methane slip results in escaped methane gas to the atmosphere and adding to the planet's climate
change crisis, the loss of un-combusted fuel represents great inefficiency for a vessel and this could
also impact its future EEXI and Cll ratings and is something for shipowners / managers to also consider
if looking to these vessels, because as of now, methane slip has not been “engineered out” of engine
design.

Lack of LNG infrastructure

RightShip's position on LNG is also due to the current lack of infrastructure, preventing it being a widely
available fuel for the maritime industry.

While LNG is already a widely used fuel in conventional power generating facilities across the world
for terrestrial power needs, the infrastructure required to make LNG a conventional marine fuel and
not an alternative one, just isn't in the state of development, in the same way as traditional marine fuel
infrastructure has been developed to service current maritime needs.

Supporters of LNG would say that this can be overcome with suitable investments into the required
infrastructure, but our counter argument to that would be to ask what would that infrastructure be used
for in the future? Almost everyone agrees zero carbon fuels (green hydrogen, green ammonia, etc.) are
the future, and have more of a place than fossil fuels in future transport fuel options. Infrastructure for
LNG would only be able to be used for LNG and LNG based fuels, so investing in its infrastructure when
it's not destined to be a main fuel type is unwise.

“Stabilising the climate will require strong, rapid, and sustained reductions in

6 greenhouse gas emissions, and reaching net zero CO, emissions. Limiting other
greenhouse gases and air pollutants, especially methane, could have benefits both for
health and the climate.” — IPCC working group co-chair Panmao Zhai

@ RightShip's sustainability team is open to discussions about
future fuel solutions. To arrange a conversation, contact
environment@rightship.com today
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