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New EV Report Charts Course for
Cleaner Maritime Fuels

Shipping is the backbone of the global economy, with over
106,000 commercial vessels moving 90% of all interna-
tionally traded goods. Maritime is one of the hardest sec-
tors to decarbonize, as ships often travel long distances,
have limited onboard fuel storage and refueling opportu-
nities, and need energy-dense fuels. So almost all run on
fossil fuels - heavy fuel oil (HFO), marine diesel oil (MDO),
and marine gas oil (MGO)- which are relatively cheap but
have high greenhouse gas(GHG) emissions.

If the maritime sector were a country, it would rank

in the top seven GHG emitters.

Butin Energy Vision's new report, The Future of Shipping:
Cleaner Fuel Options for the Maritime Sector, we found
some major, emerging opportunities to adopt much clean-
er fuels, and momentum is growing. Addressing this issue
is urgent. The International Maritime Organization (IMO)
forecasts that maritime trade could increase 40-115% by
2050 compared to 2020. Furthermore, most of the raw
materials and finished goods necessary for the global
clean energy transition - from rare earth minerals to wind
turbines - will ultimately be transported by ship.

While the maritime capacity that is necessary to carry out
the global clean energy transition has often been over-
looked or underestimated, it will have to grow substantial-
ly, right as pressure accelerates to decarbonize shipping.

A suite of low-carbon alternatives are now gaining traction
for long-distance shipping, although high costs and limit-
ed availability remain major hurdles. (See chart on p. 3 for
GHG reductions.) These fall into three categories:

+ Renewable diesel (RD) and biodiesel are consid-
ered “first generation” options. They are made from
organic fats and oils, processed with hydrogen
under high heat and pressure. These liquid drop-in
fuels are compatible with existing engines.

« Bio-liquefied natural gas (bioLNG) and biometh-
anol. These are called “second generation” fuels.
BioLNG is made by capturing the methane biogas-
es from decomposing organic waste in anaerobic
digesters and landfills, purifying them into renew-
able natural gas (RNG), and then super-cooling it
into aliquid fuel. Biomethanol can be made from a
wide variety of crops and plant wastes. Both fuels
require new engines (primarily dual-fuel with diesel)
and are increasingly being deployed.

« Green hydrogen, green ammonia, and e-fuels. These
“next generation” fuels are made with renewable elec-
tricity and captured CO2. Apart from e-diesel, they not
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Founder’s Column: As America
Celebrates, Nature Lays Down the
Gauntlet

By Joanna D. Underwood
Founder & Trustee

Across the US, millions of Ameri-
cans marked our country’s 250th
birthday in red, white, and blue.
But record heat — temperatures
above 100 degrees and heat
alerts nationwide — forced the
cancellation of parades and
celebrations in major cities,
including Philadelphia and our nation’s capital. In Wash-
ington, the evening’s marquee event was pushed back
nearly to midnight, delayed by the heat and a major storm.
It was hard not to read it as a warning: nature marking our
milestone with a reminder of the work still ahead.

The warning wasn't limited to the US. Record-breaking
heat waves swept Western Europe — Spain, Portugal,
France, and the UK — triggering wildfire evacuations and
excess deaths.

On a day meant to celebrate 250 years of American
progress, nature gave us a pointed reminder of an abid-
ing challenge — and a nudge to move faster on using the
solutions we've already developed. If we want to safeguard
this country for the next 50 years, and the 50 after that,
the tools are here. We just need to use them.

This edition of EV News highlights two of them.

On the international stage, the world's largest tanker ships
need to take real steps forward, with cleaner fuels avail-

able today. Closer to home, Rye Country Day School in Rye,
New York, has installed an anaerobic digester on campus
that turns its food prep and cafeteria wastes into clean
organic plant food — while teaching students firsthand
about waste, its climate impact, and a solution ready to be
replicated by thousands of schools, universities, brewer-
ies, and more across the country.

A Nation Built on Solving Big Problems

America’s 250-year story has been one of building what
didn't exist yet — from the interstate highway system to
the internet. The tanker fleet and the school cafeteria in
this edition are two examples of innovation today: the
technology to turn our waste streams into secure, clean,
domestic energy isn't a future promise. It's operating right
now, at the scale of a single school and of global shipping.
The question ahead of usisnt whether these solutions
work. It's whether we choose to put them to use fast
enough to matter.

The chaoices made by school boards, city councils, busi-
ness owners, and voters is where the story of the next 250
years get written. Energy Vision remains committed to
advancing these solutions, and to helping communities
and institutions across the country implement them.
Putting America's organic waste to work — turning it into
compost and clean renewable natural gas — is, like solar
and wind, a secure domestic resource, available here and
now. Every American can make a difference by encour-
aging local governments, businesses, and institutions to
adopt these solutions, and by supporting leadership that
treats the climate challenge of our time with the urgency
it deserves.

s

&

only require their own dedicated engines or dual-fuel
engines with diesel, but they also face many challeng-
es with cost and scalability.

Out of the over 106,000 commercial ships worldwide, just
over 1,300 vessels currently run on alternative fuels such
as LNG or methanol. But the totals are rising each year, as
are the available volumes of low carbon, bio-based ver-
sions of those fuels, such as bioLNG and biomethanol.

Every non-petroleum fuel option involves tradeoffs
relative to cost, emissions performance, infrastructure
requirements, and scalability.

Low-carbon biofuels, particularly first and second gen-
eration options like RO, bioLNG, and biomethanol, offer

the most feasible near-term pathways for significant
emissions reductions. While they face challenges and
tradeoffs, they are available, deployable now, and are
already proven at scale on long-haul trade routes.

Next generation fuels like green ammonia are still years
and billions of dollars away from being ready at the nec-
essary scale, but they are expected to grow in importance
through the 2030s and beyond as palicy support, infra-
structure, and markets mature.

Qur report found that fuels derived from food waste and
manure — bioLNG, biomethanol, and green ammonia —
provide the deepest lifecycle emissions reductions (see
chart below), though at higher costs today than fuels
derived from other organic feedstocks.

Continued on p.3



“Well-to-Wake" Lifecycle Greenhouse Gas
Emissions for Each Fuel
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Source: Energy Vision chart using data from GREET 2025, measured
in grams of carbon dioxide equivalent per Megajoule (gC02e/MJ).

The report features case studies of the progress being
made in the private sector. Many leading global consum-
er product companies, including Amazon, Patagonia,

and Nestlé, as well as major shippers like Maersk, Ha-
pag-Lloyd, Fortescue, United European Car Carriers, and
others are stepping forward, embarking on their own
clean fuel programs. Challenges and tradeoffs are preva-
lent, but so are emerging solutions, including ways to cut
problematic “methane slip”(the release of small amounts
of methane during combustion) from LNG engines.

Hapag-Lloyd offers customers the option to cut GHGs by paying a pre-
mium to have their cargo shipped using 25%, 50%, or 100% biodiesel.
(Photo credit: Tvabutzku1234/Wikimedia Commons, CC 1.0)

The financial challenge to alternative fuel adoption may
be less daunting than it appears, especially when large,
high-profile companies choose to take the lead, such

as through the Zero Emission Maritime Buyers Alliance
(ZEMBA). And shipowners don't necessarily have to be on
the hook for covering all the extra costs.

Energy Vision calculated that a few extra cents per end
consumer product shipped could translate into thousands
of tons of avoided emissions. For example, we calculated
that the costs of one of the more expensive cleaner fuel
options for a trans-Pacific cargo shipment could easily

be covered by 12 cents per pair of sneakers(given that a
typical container can carry ~2,5600 shoeboxes) or less than
a quarter of a cent per smartphone (since a typical con-
tainer can carry hold ~100,000 boxed smartphones).

With maritime decarbonization regulations tightening in
the EU and eventually at the global level through the IMO,
fleet owners are now facing a fundamental choice: bear
the escalating costs of non-compliance - and inherent
price volatility associated with petroleum-derived fuels
- each year or invest now in vessels that will have much
lower emissions over their 30-year operational lifespans.

As Energy Vision's report makes clear, there is no silver
bullet solution; every non-fossil maritime fuel option
has its own particular tradeoffs. Ultimately, accelerating
maritime decarbonization will require a portfolio ap-
proach grounded in first and second generation biofuels
alongside continued investment and innovation in next
generation alternatives. With the right combination of
policy support, private sectaor leadership, and innovative
financing, a cleaner maritime sector is both technically
achievable and economically viable.

The Future of Shipping was authored by Energy Vision's
Director of Research and Publications Michael Lerner and

Addie Wiener, a 2025 summer intern who was entering her
senior year at Vassar College.

RCDS Students Learn Firsthand How
to Cut Their School’s Food Wastes

At the end of every school day at Rye Country Day School
(RCDS)in Rye, New York, the school food service staff
collects approximately 150 pounds of scraps from food
preparation areas, along with food waste from the lower,
middle, and upper school lunch cafeterias. These organic
materials are taken to an anaerobic digester located just
outside the kitchen. About the size of a single parking
space, the unit processes the school's food waste on site.
Itis called ZEUS(Zero Emission Upcycling System).

Joanna Underwood, Energy Vision's Founder and a
graduate of Rye Country Day, was invited to come see the
digester. “It is an exciting project,” she said, “advancing a
critical technology of the future as our country struggles
with the dual challenges of waste and climate change.”



Standing at the side of the ZEUS Digester. Back row: Max Thoby,
Regional Systems Operator, Kyle Wyche, COO of Ecotone Renewables,
Joanna Underwood and Kerry Linderoth, RCDS Director of Sustain-
ability. Front row: Two RCDS students and their mother, Tracy Wei
Joseph, Lynette Gioffre, Director of Advancement and Melissa M.

Wirth, Director of Alumni Relations. Photo credit: Kaitlin Moore.

The ZEUS digester was built by the Pittsburgh-based firm
Ecotone Renewables. Inside the system, these organics
are transformed into “Soil Sauce,” a liquid plant food. It has
been certified by the nonprofit Organic Materials Review
Institutue as complying with the strict standards of the
USDA National Organic Program. The plant food is now
being distributed to students, families, and employees

for use in gardens at home, at school, and at local garden
clubs. It's also used in classroom science experiments.

The project was undertaken primarily for its educational
value to Rye Country Day students. While the plant food

is currently being given away, members of the School's
Environmental Club are exploring future opportunities for
community use and distribution. Ecotone is also exploring
ways to capture and utilize the small amount of biogas
generated during the process, which represents approxi-
mately 138 tons of CO, equivalent annually.

The digester was made possible through a generous
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gift from parents of Rye Country Day students, and their
donation also covered the system's first year of mainte-
nance. While maintaining the ZEUS digester costs more
than the school’s previous composting service, its educa-
tional benefits and alignment with the RCDS sustainability
initiatives make it a worthwhile investment for any orga-
nization with a dedication to environmental stewardship.
According to Kerry Linderoth, Director of Sustainability
at RCOS, “The anaerobic digester provides students with
a hands-on opportunity to learn about food waste, renew-
able energy, nutrient recycling, and the circular economy.
It serves as aliving laboratory that supports the school's
commitment to sustainability as a key pillar of education.”

Ecotone Renewables has launched a major five-digester
program at the University of Pittsburgh and has deployed
an additional eleven digesters across the country. These
systems offer an innovative solution for schools, univer-
sities, hospitals, commercial kitchens, breweries, small
businesses, and other organizations seeking to put their
organic waste to productive use. Ecotone can provide

an analysis of how its sales of Soil Sauce can make these
digester projects profitable.

Dr. Stacy Sotirhos, Interim Head of RCDS, Joanna Underwood, and
Kerry Linderoth, RCDS Director of Sustainability, behind the ZEUS
digester. Photo credit: Kaitin Moore.



