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Countries Committed to Carbon Neutrality

SWEDEN'S 2045 TARGET
is the earliest commitment
enshrined in law.

THE U.S. COMMITTED

TO A 2050 TARGET,

with @ 50%-52% reduction emissions
________ R " S ] by 2030, after rejoining the Paris

QeI Agreement in 2021,

CHINA'S 2060 TARGET

is one of the most impactful,

covering an estimated 25% of

global emissions.

Which S ...
countries Y@M ...
have made

a carbon

neutral

pledge?

URUGUAY’S 2030 TARGET

(under discussion) is the earliest Target =
carbon neutral pledge. X Yair 2030 2035 2040 ' 2050 2060  2050-2100 PO 0]

Source: https://www.visvalcapitalist.com/wp-content/vploads/2021,/06/Race-to-Net-Zero-Carbon-Neuvtral-Goals-by-Country-Full-Size. htm/
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Transport is a Significant GHG Contributor

Global greenhouse gas emissions by sector

This is shown for the year 2016 — global greenhouse gas emissions were 49.4 billion tonnes CO_eq.
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Fuel Efficiency Standards
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Source: Compiled by Aramco STAT,
based on https://theicct.org/wp-content/vploads/2021,/06/Japan_2030 fvel standard update 20191007.pdf
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Electric Vehicle Policies

Typical policies include goals/targets (but not mandates) and fiscal policies to

support EV uptake

Has Set EV
Target/Goal

Fiscal Policy to
Support EV Uptake

Has Set Both Types
of Policies

Not pictured: Cabo Verde, which has an EV
target in place

Source: Compiled by Transport Energy
Strategies, April 2021

\\?

Fiscal policies include tax exemptions, reductions and other
consumer incentives to encourage EV purchases.

Only Canada, Cabo Verde, Chile, France, Germany, Japan

and New Zealand have set EV goals/targets in government
programs.

Only China has an actual mandate in place through its New

Energy Vehicle program. A
Most policy focuses on the light-duty fleet.

Source: Compiled by Transport Fnergy Strategies citing Global Fvel Economy Initiative, April 2021
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Life Cycle Analysis

ICE Vehicles Electric Vehicles
Vehicle Operation*®

400
®  Fuel/Electricity Production

B Vehicle Cycle

300 +—
Assumptions:
- Mixed vehicle technologies
200 1= - Calculations adapted from 2019 GREET Model
(US and Aramco-China versions)

- Gasoline Compression Ignition results based

100 -] I on joint study by Argonne and Aramco
0 I I I
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*Biogenic CO2 in the fuel has been deducted, where relevant
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China -- Dual Credit Policy

Banked Credit

\ ‘// Compensate
1:1

Meet CAFC target?

Positive
Credit

Buy NEV
creditin
market

Transferto Use previous Use CAFCcredit Use own
affiliated years CAFC from affiliated positive NEV
company credit company credit

Sell in the Buy credit in the
ELGH market

Accumulated
for nextyear

CAFC Credlt = (m x FaCtor _Yeal' - CAFC_ACUtaI) X Sales NEV CreditS = (Zivzl Creditgase_i >< WNEV}: >< SaIESNEVE )

CAFC Target (LS 100km)
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Vehicle Fuel Consumption Target

— 2021-2023 NEV Quota
¥$2iede EV( I}:ranr;ge Base Credit / vehicle 2019 10%
0
— Stage 4 Stage 5 BEV R <150 1 — L2
R2150 Min (0.006xR+0.4, 3.4) 2021 14%
950 1150 1350 1550 1750 1950 2150 2350 2550 2750 PHEV R>50 1.6 2022 16%
FCV Min (0.08 x P, 6) 2023 18%

Curb Mass (kg)

Source: Compiled by Aramco STAT Team, April 2022
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Life-Cycle Analysis, Market Penetration, and Fleet Modeling
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Scenarios

Dual Credit Policy -
Reference Reference

Dual Credit policy - Reference scenario

Extreme Market Penetration QE=863Y Aggressively improving ICEV efficiency
Scenario

(CAFC Policy Only) EX-50%4BEY oSt BEV penetration: 50% of vehicle sales by

2030
Remove NEV credit requirements in the Dual

PT-CAFC  Credit policy
Policy Tweak (PT) PT-BEVFC gteatnr:jc;?;jzsero FC for NEVs in the CAFC
PT-M1.0 Set fuel-efficient ICEV multiplier = 1.0 in the

Dual Credit policy
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GHG Emissions - Policy Impact

Annual GHG Emissions (Mt)

900
s EX-50%BEV
==+ PT-M1.0 dual-credit polic

850 1 —— DC-Reference ed policy. The hig

= = PT-CAFC rket share, the hig

800 4 — - PT-BEVFC Lasssaroriii: issions from the lif:

w— EX-ICEV
7501 oving NEV manda
S ——— dit policy achieve

700 - issions.

650 - ounting for electri
EVs in the CAFC s
ourages auto man

600 - ieve better fuel e

ich is the primary

550 - uction in the GHG

500 T T T I 1

2020 2024 2028 2032 2036 2040
Year

Source: https://www.nature.com/articles/s41467-020-19036-w
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Uncertainties Due to the GHG Intensity of Power Generation

6 Degree
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Source: https://www.nature.com/articles/s41467-020-19036-w
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Final Thoughts

Transitioning directly to a net-zero fuel is difficult -
building a pathway to them is more practical

Conventional technologies have significant potential
to reduce GHG emissions in the near- and mid-term

Collaboration between the automotive and
energy industries along with government will lead
to better transport solutions.

Moreover, tools such as LCA can cultivate an even
playing field and should be utilized when creating
transport policies.
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Thank You for Your Attention!
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For further information, please contact:

enabling sustainable
mobility solutions

Xin He, Ph.D.

Team Leader
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