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Regional Economies : :
& Examples from California

National Economies Exports critical to state

Regional Public Health agricultural economy

Global Climate Balance Port emissions significantly
contribute to air pollution near
ports and regionally

Opportunity to reduce
dependance on imported oil

CA imports 75% of crude oil
refined in-state
Iraq, UAE, Saudi Arabia (28%
of foreign oil imports)

Brazil, Guyana, Canada
Ecuador, Argentina

Alaska
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Rapidly rising electric power
demand

Rapidly rising fossil fuel costs
—driving inflation in
materials and equipment

Rising importance of battery
electric road & coastal
transport, green-hydrogen
and wind energy
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New Supply chain Risks

Oil, LNG

Tariffs, Middle East conflict
New Opportunities for
Maritime Transport

Intercoastal shipping
electrification

Non-petroleum liquid fuels

Sophisticated and evolving
climate policies




Expand CNP to RoRo, Bulk
Cargo and Tanker terminals

Shore-power (“requirement”
instead of “recommendation”)

Forecast and plan electric
power infrastructure to meet
higher power demand

Encourage terminals to
support a domestic supply
chain for zero carbon liquid
fuels for OGV and enhanced
power supply to electrify
coastal shipping

Berkeley

The Goldman School

TESLA

Semi

The Future of Trucking Is Electric
Deliveries Start in 2026

1.2MW 1.7 kWh/mi 500 miles

Charge Capable Energy Consumption Range (est.)



CNP Recommendations

“We continue to see
increasing interest in bio-
methanol as a practical,

Terminals could be
recognized for efforts to

support: scalable solution for
= domestic supply decarbonization of
chain for zero carbon shipping.”
liquid fuels

Alex Grant, SVP Crude, Products

" enhanced power and Liquids at Equinor.

systems to to electrify
coastal shipping
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Sustainable Biomass & Alternative
Fuels for Ocean Going Vessels

CA Example: a significant underutilized biomass
resource. Category 2025 Amount 2045 Amount

= CA produces 54 million bone-dry metric tons
(BDT) of biomass annually.

Agriculture Residue 104AMBDT/yr 127 MBOT/yr

= But agriculture, forestry residues and and
wastewater biosolids are often burned, or

) ) Municipal Solid Waste ~~ 123MBDT/yr ~ 13MBDT/yr
dumped in landfills

Landfll and Anaerobic T.1Mtonsyr 6.1 Mtons/yr

= Thisis a reliable of biomass supply that could Dgeste Gas
support into green methanol production (Gaseous Waste)
= 10 % of this resource is enough produce 1 Forest Biomass UMBDTr  24MBDT/y
million tons of bio-methanol
_ d4Mtons/yr | 56 Mtons/yr
=  Enough to fuel 13% of container vessel return

voyages to Asia BDT = bone dry metric tons
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Biomethanol Production processes:
biomass gasification, catalytic
Japan produces large quantities synthesis, hydrothermal liquefaction
of domestic biomass, including
woody biomass from forestry;

agricultural residues

e.g., rice straw, orchard
clippings, food processing Question: could Japan gradually shift

residues; ) )
sustainable biomass away from

biosolids and methane from .. .
water treatment plants; incinerators, landfills and power plant

green-waste fractions of boilers - to produce sustainable liquid
municipal solid waste; and fuels.
waste paper

This biomass is sustainable and o _ ,
suitable for production of low- “..to maximize the use of biomass as a resource, it

or zero-carbon liquid fuels is important not to simply burn biomass...

Third Basic Plan for Promoting Biomass
Utilization (September 2022)

Most of this resource is burned to
make electric power, incinerated or
disposed in land fills.
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Gulf war raises bunker
fuel price and hurts
supply.

Is this temporary? — or
will infrastructure
damage constrain
conventional bunker fuel
markets long term?
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Green methanol is a
hedge against future
supply and price
disruptions.

As bio- and e-methanol
production increases, will
prices drop with
production at scale?




Include methane in required
emission factors, emission
inventories and reports

LNG:

phase out of port entry fee
discounts for LNG-powered
ships

methane cloud

establish methane
monitoring systems for LNG

ships at terminal berths This cloud is unburnt methane going to the atmosphere.

. . We could see it really clearly.
create incentives to reduce

methane losses.
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For Certification levels 3,4, Toyota Unveils Hydrogen Utility Truck for
& 5, require: Port of Los Angeles

November 07, 2019 by Jerry Hirsch, @Jerryhirsch (2

battery electric or green ‘
H2-fuel cells for cargo o
handling equipment and |
yard tractors

bunkering of low or zero
carbon fuels

Both - phased in as
equipment or fuel become
available

Revise the CNP Certification
Toyota unveiled a utility tractor rig designed to pull cargo containers at ports, which it showed at the Fuel Cell Seminar
m O re Ofte n t h a n 5 yea rs and Energy Exposition in Long Beach on Wednesday. (Photo: Jerry Hirsch/Trucks.com)
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CNP Recommendations

= Use best practices to track
/validate emission offsets
used in certification.

* Include hinterland transport
in terminal decarbonization
plans, emission inventories
and emission factors.

= Emissions from ships at-
berth and trucks in terminal
boundaries might be
counted in the emission
inventory — from which
emission reductions are
measured.
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CA continued progress to Virtually no LNG in CA, so far

develop Offshore Wind Planning underway to
Ports development gradually decommission
Staging & integration existing fossil gas distribution
Manufacturing & systems
Fabrication

Electrification of building

O&M P
ores (heat pump & battery tech)

Methane emission
measurement, control and
decommissioning
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In Future versions of the CNP Plan,
encourage port electric demand
forecasting
electric power infrastructure
planning

Hydrogen Pipeline: set a standard

for other ports

Continue leadership on:
Zero carbon liquid fuels for OGV
Planning needed to electrify
coastal shipping

generation needed domestic
domestic vessel battery charging

standards for battery charging
facilities
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The Future of Trucking Is Electric
Deliveries Start in 2026

¥

1.2MW 1.7 kWh/mi 500 miles

Charge Capable Energy Consumption Range (est.)



Continue to support a domestic supply
chain for zero carbon liquid vessel fuels

GREEN METHANOL: MARKET SIZE & SHARE ‘Q’Q
CAGR (2025'2030) MARKET SIZE o=
34 0 ool MARKET SNAPSHOT =

e 11.18 : .
Market Size Value in 2024 USD 1.95 BN
Market Size in 2030 USD 11.18 BN
CAGR 34.0%
Years considered 2021-2030
1.95 9 Base year 2024
_ - Forecast period 2025-2030
2024 2025 2030 Units considered Varile (USDEH)
’ . o Volume (Kiloton)
m North America = Europe » Asia Pacific

. . . Largest Growing North America
m Middle East & Africa South America

Source: Secondary Research, Interviews with Experts, MarketsandMarkets Analysis
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Port of Yokohama Recommendations

Emission inventories
and planning

* |Include emissions
from ships in transit
and hinterland

= Measure those
emission
reductions.
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Include methane (CH4) in emission inventories/reports
direct and upstream methane emissions associated

0

with LNG use by vessels and port bunkering i

methane cloud \

Phase-out port-call incentives for LNG-propelled ships
shift to vessels powered by electricity + biomethanol

Phase out incentives for LNG Bunkering

This cloud is unburnt methane going to the atmosphere.

Establish CH4 monitoring systems for LNG ships at berth

We could see it really clearly.

Create incentives to reduce CH4 losses from operations
at and near the port

city services, port operations & industrial processes

use captured methane to produce of low or zero
carbon liquid fuels
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Clean Ports Program (CPP) Overview

ROAD TO
m $322 million EPA grant program ZERO EMISSIONS
» $467 million total including partner AT OAKUAND SEAPORT. | f‘ =
RS EQUIPMENT & INFRASTRUCTURE ~_ 1 Of
contributions P > Ex
4 PLJ
m Deploys zero-emission trucks, 3 [,‘ F, §
cargo-handling equipment, and OAKLAND % J S ak
charging/energy infrastructure to reduce SEAPORT B - B [§ tyora,
pollution at the Port of Oakland [T | @ Hydeow
m Delivers nearly 700 zero emission (ZE) == N fi'?x:;' i/ B wbas
drayage trucks and ZE cargo handling )/ Nyl g
equipment, solar and battery storage, and \ Termins 0 \ 3 v
major site electrical upgrades SN I T
m Includes community engagement, air Contatae Termins (OICT) 3 _ \ e
quality monitoring, and ZE workforce [fm =Y W
training for near-port residents [ Yiatse l!‘
Y\ “3
PORT OF OAKLAND
W | | ALAMEDA
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Drayage and Cargo Handling Equipment

o o

Drayage Trucks Yard Tractors
CVAG (5) ETS(42)
IMC (50) §SA (50)
Talon (10) TraPac (14)
Port(10) CVAG(5)

WattEV (200) PCC(6)
Forum (226) PMA(1)
Infrastructure

Chargers: 165

@ West Oakland

B Sustainable Port

OAKLAND Collaborative

Community Electrification Committee

&] Meeting
@' February 20, 2026
owo- % ﬁg

Forklifts Top Handlers Reach Stackers
ETS(10) TraPac (7) CVAG (2)
VG ) peC)

pCC (43
WOIRC (2 k
0

Rail Car Mover EPA CLEAN PORTS
o PROGRAM

Scrappage
Solar Array 125 diesel drayage trucks @
'x‘% 37 diesel yard tractors
AN i ' PORT OF
DD Battery Energy Storage System (BESS) 2diesel forklits Srkiiis

MM\
w PORT OF OAKLAND
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Global capital investments in clean technology continue to rise, but growth has been
showing signs of moderation since 2023

Actual capital investment in manufacture and deployment, billion 2024 USD
[l Electric power [l Transgort [l Manufacturing Imsclusstry

2,000

1,500

1,000

2018 2019 2020 20217 2022 2024 2025
Source: Clean investment Monitor, Rhcdium Group, IRENA, Ember, EV Volumes:

In 2025, total global clean investment hit record levels, reaching $1.96 trillion—a
tripling of investment from only seven years ago. However, investment growth has
slowed somewhat in the past two years, rising only 7% in 2025 after a 28% jump in

2023
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