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Our value
proposition

ation only.

A unique global network

We are a division of Expeditors, one of the world’s foremost
supply chain companies. Our core team of global, regional
and industry experts is complemented by our extended
network of logistics and supply chain practitioners on the
ground in 350 locations in 100+ countries globally.

Quantifying impact is at the heart of
our value

We believe that geopolitics and macroeconomics can shape
any business. But understanding them is only half the story:
we combine qualitative analysis and proprietary data to
quantify impact on your business and produce actionable
insights.

We focus on actionable insight

We fully integrate macroeconomic and geopolitical analysis,
unlike any other consulting firm. Our approach is tailored to
the issues, geographies and industries you care about. We
focus on getting to the so-what of politics - so you don’t
have to.



Executive summary

= Sourcing-related emissions (Scope 3, Category 1) can be ~50% of firm-level emissions

Defining the = Freight-related emissions (Scope 3, Categories 4 & 9) make up 8% of total global emissions and 15-20% of
Problem industrial firms’ carbon footprint

= The Onyx framework considers multiple lenses to manage trade-offs with a forward-looking view

= Careful analysis of tradeoffs and alternatives is required to meet Scope 3 goals
Sourcing Tradeoffs

: . = Sourcing decisions face limited choices for low cost, low carbon intensity sources
and Policy Risk

= Policy decisions in emerging markets are a driver of divergent outcomes for corporate Scope 3 strategies

= Companies have four main strategies to decarbonize logistics: avoid, reduce, in-set, and off-set
Transportation = However, there are multiple obstacles to reaching these goals - policy, fuel supply and cost

= Geopolitics, particularly industrial policy, will shape technology development, availability and cost

Source: Onyx
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Scope 3 includes a wide range of emissions sources
Logistics emissions focused in categories 4 and 9

OVERVIEW OF GHG PROTOCOL SCOPES AND
EMISSIONS ACROSS THE VALUE CHAIN
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UPSTREAM AND DOWNSTREAM SCOPE 3 EMISSIONS
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(2) Capital goods

(3) Fuel- and energy-related activities*
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(5) Waste generated in operations

(6) Business travel
(7) Employee commuting

(8) Upstream leased assets
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Freight
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(10) Processing of sold products

(11) Use of sold products

(12) End-of-life treatment of sold products

(13) Downstream leased assets

(14) Franchises

(15) Investments

*emissions not already included in Scope 1 & 2



Industrial firm’s Scope 3 emissions are >80% of their footprint

Freight makes up 15-20% of firm-level emissions

EXAMPLE OF A DIVERSIFIED INDUSTRIALS COMPANY’S EMISSIONS

PERCENT SHARE BY SCOPE

Scope 3.9: Downstream
---- transportation and
distribution

R Scope 3.4: Upstream
°~ transportation and
distribution

Scope 3.1: Purchased
Goods and Services

2020 2021 2022

Source: Company reports, Onyx
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Onyx framework for sustainable sourcing and freight
Weighing trade-offs, forward-looking view on an evolving landscape

THE DECARBONIZATION “QUADLEMMA”

Geopolitical Risk
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Source: Onyx
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Geopolitical Risk

Total
Landed Cost

Production
Efficiency

Geopolitical
Risk

Production + Shipping + Customs + Risk +
Overhead

Detailed analysis of cost drivers
Competition / value proposition

Absolute or intensity, depending on targets
Reliability
Feedback loop with cost

Minimize waste
Impact on resource utilization

Policies and incentives that enable markets
Changing priorities and fiscal constraints
Competition for resources



Sourcing: ~50% of firms’ emissions

Sourcing decisions must consider emissions to reach net zero

This is increasingly challenging in a fraught geopolitical environment

TOTAL LANDED COST AND CARBON INTENSITY
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Source: Oxford Economics, BCG, Onyx

© Onyx Strategic Insights. Reproduction by written authorization only.

LIMITED ALTERNATIVES

= China’s manufacturing base is more than
2x the size of ASEAN, India, Brazil and
Mexico combined

= Companies must invest heavily in new
capacity paired with renewable energy

EMs DUAL CHALLENGE

= Historically, industrialization has come
with emissions

= Emerging Markets will need to grow
their manufacturing base while
simultaneously decarbonizing

LOW-HANGING FRUIT

= Renewable power is the most scalable
and economically viable solution

= Decarbonizing heavy industrial
processes requires carbon costs of $50
to $100 per ton or more




Sourcing: ~50% of firms’ emissions

Policy is driving divergent decarbonization outcomes
Some sourcing regions struggling to keep pace with climate goals

INVESTMENT ATTRACTIVENESS OF COUNTRY POLICIES V. CHINA
FROM FOREIGN INVESTOR PERSPECTIVE

Decreases attractiveness Neutral Increases attractiveness

LABOR

TRADE

Source: Oxford Economics, Energy & Climate Intelligence Unit, Onyx
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DECARBONIZATION OUTLOOK FOR KEY
SOURCING REGIONS

CHINA: EARLY SUCCESS

Will hit 2030 emissions targets by 2025 with
new renewable energy capacity

But persistent concerns over energy security
are driving coal build-out

ASEAN-6: VARIED SUCCESS

Singapore, Thailand, and Malaysia will lead the
pack - solar power development, low-carbon
power import, and carbon taxes will emerge as
key strategies

Indonesia, Philippines, and Vietnam are the
laggards

MEXICO: ONCE A LEADER, BACKSLIDING

Under AMLO there will be little change in
climate backsliding and underperformance
against stated objectives



Freight: ~15% of firms’ emissions

Sizing up the freight challenge

Freight transport makes up about 8% of global GHG emissions

GLOBAL CO2 EMISSIONS FROM TRANSPORT EMISSIONS BY FREIGHT TRANSPORT
GT CO2 GT CO2

Two- and three-wheelers E Light duty vehicles
9.0 ®Bus and minibus E Rail
EHeavy truck ® QOcean
8.0 ® Aviation

Total Global Emissions
~32 GT in 2020

7.0

6.0

5.0

4.0

All Transportation
23% of total

3.0

2.0

1.0

0.0
2000 2010 2020 2030 APS* 2030 NZE** Freight

(o)
*APS: Announced Pledges Scenario 8% of total

**NZE: Net zero emissions by 2050 scenario

Source: [EA, Onyx
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Freight: ~15% of firms’ emissions

Four viable logistics decarbonization strategies
Optimize, use low carbon fuels, in-set and off-set as a last resort

CORE STRATEGIES TO IMPROVE LOGISTICS SUSTAINABILITY

ORDER OF PRIORITY AND RISK

REDUCTION IN-SETTING OFF-SETTING
Initiatives that focus on Invest in emission- Reduction or removal of
reducing the carbon reduction projects GHG emissions to
footprint companies directly tied to freight compensate for
generate emissions emissions made
elsewhere
Eliminate or shorten parts Use more carbon-efficient Invest in projects to utilize Invest in extrinsic
of the supply chain modes of transportation sustainable fuels abatement projects
= Order management = Mode shift = SAF = Nature-based solutions
= Order quantity = Alternative fuel vehicles = SMF
optimization = Consolidation = STF

= Route management
= Network optimization

Source: Expeditors, Onyx
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Reduction offers major opportunities in decarbonization

65% to 80% reductions and avoidance are achievable with current technologies

POTENTIAL TRUCKING EMISSIONS REDUCTIONS FROM FOUR CORE STRATEGIES [llustrative example based
on estimates of

decarbonization potential

100
o 20 0 to 15%
% 80 Based on examples of
N reducing freight costs
) 70 through supply chain
> optimization*
LLl
4 60
<
O 50
|_
o 40
|_
Z 30
LL
E\:) 20 ~65%**
L Maximum reduction based
o 10 on full adoption of (S PN
sustainable/renewable fuels SNl 09
0 throughout the value chain 20 to 35%

Starting Point Avoidance Reduction In-Setting & Off-Setting
*Combination of renegotiating lower rates and optimizing network and shipments which lowers overall carbon footprint
**Renewable diesel carbon reductions can vary, but recent analysis suggests a 65% reduction in lifecycle emissions compared to traditional diesel

Source: Logistics Bureau, California Air Resource Board, Onyx G
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Freight: ~15% of firms’ emissions

What’s standing in the way of sustainable fuels?
Policy needed to reach cost-effective scale

FRAGMENTED POLICY DELAYS
INFRASTRUCTURE BUILD-OUTS...

Examples
Shifting signals to producers

= US Renewable Volume Obligations
(RVO) set below production trend,
driving down credit value

Competition for feedstock

» Demand is greater than supply of
waste-based feedstock

= US turns to imports and agricultural
feedstocks

Unclear signals

* Supply/Demand Chicken/Egg
dilemma delaying infrastructure build-
out

...RESULTING IN LIMITED BIOFUEL
SUPPLY...

($/Gallon)

Jet

SAF will make up only 0.5% of global
jet fuel demand in 2024 and 1-2% by
2027

Green methanol

Ocean

Land

EU set a 5% SAF blend goal by 2030 VLSFO
Recent ethanol-to-jet plant in lllinois .
implies $20/gallon in capex, or $60Bn SAF
capex needed by 2030!
Jet
IMO aims to reduce carbon intensity Biodiesel
of international shipping by 40% by (B99-B100)*
2030 Biodiesel
But low-carbon marine fuel projected (B20)*
to make up only ~2% of global
demand by 2030 Diesel
L E85*
Biodiesel made up about 3.6% of US
diesel demand in 2022
Gasoline

(1) Onyx calculation based on LanzaJet $200 million, 10 million gallon SAF plant and Biden Administration goal to hit 3 billion gallons of SAF production by 2030

Source: |[EA, EIA, S&P Global, Onyx
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...AND HIGH BIOFUEL PRICES
US national average retail fuel price

$3.83

$1.91

3.05

4.86

4.42

9.17

*Biofuel
retail prices
reflect lower
taxes and
passthrough
of RFS
credits



Freight: ~15% of firms’ emissions

Geopolitical competition impacts relevant technologies
Technology packages have varying risk profiles

KEY POLICY AREAS AND POTENTIAL SCOPE 3 IMPACTS

Industrial Policy

National security and environmental interests driving public
spending on low-carbon fuels, vehicles, power, and industrial
processes

Trade Policy

US-China relations, USMCA

Uncertainty of potential 2" Trump Administration

Regulatory
Competition

Countries competing to produce the defining regulatory and
standards system that most advantages their economies

Physical Risks

Growing size and volume of containerships passing through
narrow waterways, chokepoints, are increasingly at risk

Diversions add to fuel-related emissions and reduce reliability

Fiscal
Limitations

Government investment is circumscribed by competing
priorities - including defense - and fiscal constraints

Bottlenecks

Source: [EA, Onyx

Production of critical minerals, semiconductors, and other key
materials tend to be highly concentrated in certain countries
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Example

GOV’T CLEAN ENERGY SPENDING
Q12020 to Q2 2023, $ Billion

} Low carbon power

Mass and alt transit

Energy-efficient
buildings and industry

Fuels and technology
innovation

Low-carbon vehicles

Electricity networks

People-centered
transitions

Energy access
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307



Get in touch
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Website

onyxsi.com

LinkedlIn

https:/www.linkedin.com/comp
any/onyxsi/

Contact

info@onyxsi.com

Twitter
https://twitter.com/OnyxInsights



Disclaimer

Onyx Strategic Insights ("Onyx", "Onyx SI", "We", "Our", or "Us") is a division of Expeditors International of Washington, Inc. ("Expeditors").

The information in this welbsite, article, event invitation or other written form, or shared during or provided in materials as part of an event or other forum
(“Content”) is for informational purposes only. The views, opinions, analyses, estimates, predictions and/or strategies (“Views”) expressed in the Content are those
of the respective Onyx authors and/or speakers who publish and/or present the Content, and may differ from those of other Onyx employees and/or Expeditors
and its officers, directors, and employees. The Content is as of a certain date and is often based on current market and/or geopolitical conditions and is subject to
change without notice.

We do not guarantee the accuracy, completeness, timeliness, or availability of the Content. In preparing this Content, we have relied upon and assumed, without
independent verification, the accuracy and completeness of all information that was acquired from public sources. Any mention of third-party trademarks, brand
names, products and services is for referential purposes only and is not meant to imply any sponsorship, endorsement, or affiliation unless otherwise noted.
Copying, re-publishing, or distributing this Content is strictly prohibited without prior written consent from an authorized representative of Onyx.

The Content does not represent an offer or commitment by Onyx or Expeditors to provide any service. The statements in the Content are not intended to be
legally binding, and any references in the Content to services that may be offered by Onyx and/or Expeditors are subject to, and superseded by, the terms and
pricing set forth in the separate legally binding documentation and/or terms and conditions applicable to those service offerings. Nothing in the Content shall
amend the applicable documentation and/or terms and conditions.

The Content and Views are not advice on legal, accounting, trade compliance, tax, financial, investment, regulatory, technology or other matters. You should always
consult your own legal, accounting, trade compliance, tax, financial, investment, or similar advisors before making any relevant decisions. In no event shall Onyx,
Expeditors or any of its directors, officers, employees or agents be liable for any use of, any decision made or action taken in reliance upon, or any inaccuracies or
errors in or omissions from, the Content or Views.

The information in the Content does not include all applicable terms or issues and is not intended as an offer or solicitation for the purchase or sale of any service.
Our services are subject to applicable laws and regulations, as well as our service terms and policies. Not all services are available in all geographic areas or to all
customers. Credit is subject to approval. Rates and programs are subject to change. Certain restrictions apply.
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