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DISCLAIMER

ADI ANALYTICS LLC HAS EXERCISED ITS BEST EFFORTS IN PREPARING THIS REPORT BUT
DOES NOT REPRESENT OR WARRANT THAT IT WILL BE FREE FROM ERRORS OR OMISSIONS.

THIS DOCUMENT IS PROVIDED “AS IS”. NEITHER ADI ANALYTICS LLC, THE AUTHORS, NOR
THEIR AFFILIATES AND REPRESENTATIVES MAKE ANY WARRANTY, EXPRESSED OR IMPLIED,
OR ASSUME ANY LEGAL LIABILITY OR RESPONSIBITLY FOR THE ACCURACY, COMPLETENESS,
OR USEFULNESS OF ANY CONTENT OF THIS DOCUMENT.

ADI ANALYTICS LLC AND ITS AFFILIATES AND REPRESENTATIVES ARE NOT RESPONSIBLE FOR
ANY DAMAGE, WHETHER PHYSICAL, ELECTRONIC, FINANCIAL, OR OTHERWISE THAT MAY
RESULT FROM RELIANCE ON OR THE USE OF THIS DOCUMENT AND ITS CONTENTS.

BY CHOOSING TO USE THE CONTENTS OF THIS DOCUMENT, YOU DO SO AT YOUR OWN RISK.
REFERENCE HEREIN TO ANY SPECIFIC COMMERCIAL PRODUCT, PROCESS, OR SERVICE BY
TRADE NAME, TRADEMARK, MANUFACTURER, OR OTHERWISE DOES NOT CONSTITUTE OR
IMPLY ITS ENDORSEMENT, RECOMMENDATION, OR FAVORING BY ADI ANALYTICS LLC, THE
AUTHORS, OR THEIR AFFILIATES AND REPRESENTATIVES.

THIS DOCUMENT AND ITS CONTENTS SHOULD NOT BE REPRODUCED, DISCLOSED, OR
DISTRIBUTED - IN PART OR ITS ENTIRETY - WITHOUT THE EXPRESS PRIOR WRITTEN
CONSENT OF ADI ANALYTICS LLC.
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ADI is offering a multi-client study on alternative marine fuels
whose adoption depends on several drivers and challenges

Drivers Challenges

= Shipping is one of the

hard-to-abate sectors
Regulatory _ Infrastructure
pressure = IMO targets CO, reduction constraints i

of 40% by 2030 and 70%
by 2050 from 2008 levels 9

12

» Increased supply of cheap

Growing gas, methanol, and L
. : Oil price
alternative fuels ammonia ... .
o uncertainty .
supply = ... Driving supply of

alternative marine fuels

(3 (3

= Alternative fuels offer .
Improving short payback periods Technology
lifecycle costs  « Regulatory incentives for adoption risks

using cleaner fuels

Alternative marine fuels covered in this study

Low-sulfur fuels CNG and LNG Methanol Ammonia Hydrogen

Infrastructure availability
and regional variation

Cost of building new
fueling infrastructure

Low and volatile oil price
environment ...

... Impacts fuel costs and
lifecycle economics

End-user adoption based
on many factors ...

... Including company and
local issues

Battery Others
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CO, emissions from the global shipping industry are expected
to grow the fastest through 2050 while demand grows by 275%

CO, from Hard-to-Abate Sectors Global Marine Vessel Capacity Global Shipping Emissions
(Giga tons in 2019) (Million Deadweight Tons) (Gt CO, per year)
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Growth through 2050, % 2020 2025 2030 2035 2040 20452050 2020 2025 2030 2035 2040 2045 2050
Shipping Decarbonization Strategy Decarbonization Drivers
ccus Fuel switching = The International Maritime Organization (IMO) aims to reduce shipping

industry’s CO, emissions by 40% by 2030 and 70% by 2050, from 2008 levels

= [MO 2020 will drive a shift from bunker fuel to low sulfur and low carbon fuel
alternatives such as low sulfur fuel oil and other alternative fuels such as LNG,
LPG, MeOH, NH;, and H,

@ Low impact @ High impact = Carbon capture is not a feasible option for shipping making fuel switching a high
impact solution

Source: ADI Analytics, IEA
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We will study demand, supply, pricing, regulatory, economic,
and technology issues around alternative marine fuels...

Overarching questions

What are the key regulatory, technology, and infrastructure drivers for alternative marine fuels?

= How large is the global market for alternative marine fuels? How will it vary by region and fuel?

Demand / =
supply -

Technology and .
infrastructure .

13

Implications

Which factors will drive the adoption of marine fuel applications? What are the key scenario signposts?
What will be the impact of switching to alternative marine fuels on industry’s CO, emissions?
What are the implications of marine fuel alternatives by value chain segment and stakeholder?

How is the global landscape for marine fuel demand and supply evolving?
What are the costs and economics of production of alternative marine fuels?
What factors must an end-user consider before switching fuels?

How are commitments form stakeholders driving alternative fuels adoption?

What are major alternative marine fuel technology trends?

How is fuel distribution and refueling infrastructure developing?

Who are the major technology, equipment, and infrastructure developers?
How will maturity of alternative fuels impact production costs?

What signposts exist to help guide key stakeholder strategies?
Which fuel is most likely to be adopted in different scenarios?

How will refiners and other suppliers of fuel be impacted?

How will alternative fuels impact shipping industry capital spending?
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... Through a structured and comprehensive report reflected in

the proposed table of contents

1 Executive summary

2 Drivers

3 Market size / segmentation

Low-sulfur fuels
CNG and LNG
Methanol

4 Fuel profiles Ammonia
Hydrogen
Battery

Others

5 Strategic implications

6 Scenarios

7 Conclusions and recommendations

= Regulatory pressures, and net-zero targets and commitments
= Cost and economic considerations

= Regional market sizes / growth rates by ship and fuel type
= Qutlook of marine fuels (diesel, natural gas, methanol etc.)

= Regional alternative marine fuel demand

* Increased alternative fuel availability

= Infrastructure needs, costs, barriers, developments
= Conversion costs / economics across fuel types

= Non-economic issues for conversion

= Breakeven costs by ship and fuel type

= Most suitable ship types for each alternative fuel

= Major players in alternative marine fuels

= Key stakeholders (EPCs, technology players)

» Impact on key stakeholders (refiners, shippers, OEMs)
= |[dentify high growth segments (equipment, technology)

» Demand scenarios at multiple oil / gas price spreads
» Fuel demand analysis on several adoption scenarios

= Key findings and major conclusions
= Stakeholder considerations
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ADI is a consulting firm serving oil & gas, energy, chemicals,
and industrial clients with expertise, rigor, and passion

Operators Investors Industrials Traders Government
Oll Gas & LNG Midstream & NGLs Refining Fuels
Feedstocks Petrochemicals Basic Chemicals Polymers & Plastics Specialty Chemicals
' ot
S
Power generation Renewables Transmission Energy Transition Transportation

Markets Operations Technology Commercial Policy
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Over 200 clients — Fortune 500 brands, mid-sized firms, start-
ups, and investors — engage ADI to shape decisions
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Clients accelerate priorities with ADI’s consulting services,
subscription research, data analytics, and conferences

Research
Track markets with

H ADI’s subscription
Consulting el
Discover and capture
opportunities, solve
problems, and help
businesses thrive ‘, Analytics
amid uncertainty with \/1A\ ” \ Inform workflows with

ADI’'s market research
and management
consulting services

ADI data, models,
and analytics

Forums

Build a strategic view
and network at our
conferences
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Stay ahead of the curve with market intelligence, forecasts,
and analysis from ADI’s subscription research services

Monthly intel, oil prices, fuels
. supply & demand, capex, margins,
downstream and refining insights

LNG Analytics [#

4 LNG project benchmarking tool;
global and NA small-scale LNG
studies; and global LNG database

Global CapEx Outlook [#

Quarterly forecast and analysis of
' global capital spending in E&P,
midstream, refining, LNG, petchem

Downstream Market Advisory lad

Gas Monetization Advisory [#

Review of natural gas to power,
LNG, fuels (GTL), and chemicals
costs, economics, and markets

Energy Transition Advisory [

Monthly energy transition deep
dives, e.g., biofuels, hydrogen, low-
carbon, CCS, flaring, biomaterials

Global OpEx Outlook [#

Quarterly forecast and analysis of
operating expenses in upstream,
midstream, downstream, and LNG
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