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We are all “car people” TOYOTA

Making better cars Victory at WEC Fuiji 2026
with development and drive Motorsport is where we create ever-better cars

At Toyota, we are all car people, “Let's make ever-better cars”
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Toyota’s Origins TOYOTA
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@ A Mother’s Hands

Sakichi watched his mother weave late into the night — tired

hands that inspired one question: how can | make life easier ?

The Automatic Loom
He built a machine not to replace people, but to assist them.

Technology began with empathy.

Automobiles
Kiichiro did not stop at looms. He turned to the next thing the

era needed — mobility for society.

Many Pathways

Today that same mindset becomes HEV, PHEV, BEV, hydrogen,
and e-fuels — for any region, any road, any lifestyle.

Toyota began with a desire to make life easier.

A diverse world needs more than one pathway.
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Our Journey of Powertrain Development TOYOTA
1980s 1990s 2000s 2010s 2020s
Di\{ersity Sustai.nability Electrification

oflb Levin JAAGE skl ) 7S ' " ERET)EH0 |

‘25—

Power-split TSN
devices
T(DYOT'A
Nickel-metal hybrid

batteries

Through continuous innovation,
we have provided products that address diverse customer needs.
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Reducing Atmospheric CO2 : LCA TOYOTA

The appropriate electrified powertrain depends on the regional energy mix

LCA segments : Fossil based J [ Renewable based J
s Electricity Electricity
Tankto  _fgabs
Wheel Driving

Well

Tank Well to
WeII to ]a I I to to Tank Tank

Tank . . Wheel Tank 0
Fuel Electricity Wihosel
@ P Manufactur
Manufactur @G ") ing rNe" to Tank
= Manufacturing

-Ing Parts/Vehicles
/Materials HEV PHEV BEV HEV PHEV BEV




E Evolution of Powertrains with ICE roven

Electrified system

Fuel

/"/VV/{V/>7- a

“r

| ﬁigh efficiency

7

Compact

/ Electric-rich
l/ ><
High efficiency

/ CN Fuels

o e-fuel

Compatible . Blieie

with various fuels
(e-fuels / Biofuel / Hydrogen) §

Vehicle structure innovation
Low hood, improved
aerodynamics

:

Improved fuel

Improved battery output
More compact e-Axle
Advanced controlgge

Improved fuel

efficiency

| \ Utilize existing #/
+CN fuelsg”

\infrastructureg”

Real CO2 reduction

2X CN = Carbon Neutral / TCO = Total Cost of Ownership

Advanced technologies, xEVs and carbon-neutral fuels deliver

both better environmental performance and lower TCO.
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()() __ Value deliveredonlybyICE_____ tovdra

H Continuous high-load driving B Harsh operating environments
Freedom of mobility with high-energy-density fuel Certainty of getting home on roads without infrastructure

Fuel is
efficient energy carrier

Range per tank (Gross Weight approx. 6,000 kg)

BEV | el 2.6 % > 60min charging/85kwh,

Every 143km
HEV 370km 5min refueling/94L

Source : Integal evaluation data 1 00 200 300 Lkm] EXtI‘eme COId '40°C (Siberia)

ICE is the best solution for many situations



High speed combustion

* Long stroke

» Laser-clad valve seats

» Wider valve included angle
* Pre-chamber

Wider valve included angle
to approx. 41°

Laser-clad
valve seat
(new process
developed)

Ideal Port and
Combustion Chamber

Design

B

High flow

coefficient High-tumble -

high-efficiencyg

\Tumble row: intake port

Stroke/bore ratio |
approx. 1.2

Strong tumble rcelEn sine M

Enhanced EGR
* Higher combustion robustness, stronger EGR
cooling, lower pressure loss

ICE Evolution (1) Combustion
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TOYOTA

Specific power a=1), kw/L

Further evolution

»
‘ Better

5th Gen
43.5 O

3rd Gen 4th Gen
0| @ O

38.5 0 11
Thermal efficiency, %

Evolving combustion technology improves both fuel efficiency and power.
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i) (2) Super Lean Burn: >50% thermal efficiency TOYOTA
T k

Peak thermal efficiency

Target : >50% thermal efficiency

60%
% 48.4% S - Homogeneous Lean Burn > 50%
50% 46.1% 48% ~ 2023SAE A
A<2. 0 Ad d 49.1%
41% 5 %0 Qe o L5 Ky
40% 2 u 45.9% ® 47.5% Looron Use of CN Fuels
= 45 | 44% 9. 2 I+
30% - & )‘D/gzm ., @ Super Lean Burn
£ Ethano TNGA A=2.5 IR RIS:
20% 3 40+ (] 8 High Thermal Efficiency
= [ HEV e §o o X
10% ~ | — oG
() 35 -
@ A B C oA OO
Mass Prod. _ competitors 1995 2000 2005 2010 2015 2020 2025 2030 2035
ahnouncements year

Focusing on combustion, reduction of each losses and CN fuels

are expected to accelerate the realization of a 50% thermal efficiency
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& @ Fuel Evolution Reducing CO2 from cars on the road  ToyoTA

B CO2 emissions (Units in operation) W Existing vehicles (Global 2024)
18 times new car sales
2
CO2 reduction through BE\\, HEV/jPHEV \/7
electrification P - 1 .6
VU
52
> 0O
o= 1
Carbon-neutral % 2 Conv. 97
electricity use
« CO2 capture
0 \ 4
2025 2030 2040 2050

Low-carbon fuels offer an immediate opportunity to reduce CO, emissions

from vehicles already on the road.
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ev ) Towards a Carbon-Neutral Society Toféem

Brazilian market EU demo fleet

TOYOTA EM&JP & BOSCH w repsol

vehicles

/
renewable gasoline~

e e S ) = =
Reference: Toyota Times

Accelerating the adoption of low-carbon fuels,

including e-fuels and biofuels.



BEV Evolution TOYOTA

» Higher-capacity battery and low-loss power module drastically increase driving range

« Redesigned battery pack and thermal system significantly shorten charging time
even in cold-weather

eAxle: Key Technologies for Loss Reduction

Front eAxle
[Inverter]

* Low-loss SiC power devices A. """"""""

» Low-inductance structure

Front eAxle Loss (WLTP) [W]

[Transaxle)
* Superfinishing gear tooth flanks [Motor)
* Smaller gear module

+ Ball bearings on two shafts

+ Segmented magnets in

s votcr Previous New

Inverter, motor, and transaxle improvements reduce losses by approx. 40%

A fully redesigned BEV system for better core performance.
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BEV Lineup — Through 2026 TOYOTA

Urban Cruiser LEXUS RZ

Developed

VIras  Strengthen the bZ Series and expand the lineup

bZ Touring

Local production of a three
-row SUV in 2026 / Expand
battery production capacity

Add two locally-developed
models in 2024-2025

Meet diverse needs with BEV

SR pickup trucks and compact BEVs

Markets

_"_v"‘s,lg»ﬂ

LEXUS ES

Hilux Source : Toyota press release

Expanding our BEV lineup through the Multi-Pathway approach.
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@ FCEV Evolution (1) 2" Generation Fuel Cell System TOYOTA

Boost converter

Traction battery

Fuel cell stack
Generates electricity from
hydrogen and oxygen

\\\__-;.,-. » % : vl/‘:’_"____. — MOtOr

High-pressure hydrogen tanks

Stores hydrogen at 70 MPa (700 bar)

[Driving range] xu.s. era cycle [Fuel cell stack cost]
0 200 400 600 800

1st Gen.

Approx. 60%
| Reduction
502 km|Better»

1st Gen. 2nd Gen.

30% longer range and 60% lower cost than the first generation.
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@ (2) 3@ Generation Fuel Cell System TOYOTA

B Fuel cell architecture

Highly uniform catalyst ° Maintenance-free
layer

TOYOTA Competitor ° Lowe r Cost

* 20% better fuel

Generates electricity EfﬁCiency
from hydrogen & oxygen

Fuel cell core |

FC system

Standardized cells for passenger and commercial
FCEV vehicles on the same production line =» Lower cost

Further developing our core strength — the Fuel Cell,

enabling maintenance-free operation.
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@ Hydrogen ICE Development for several scene  toyota

Strengths and specialized applications
Of hydrogen engines The size of the circle represents

the market scale
Domestic engine shipment value)

&1 Generators

Heavy construction
machinery

Heavy trucks (main roads)

Lifetime average load factor

The evolution and challenges of ‘
hydrogen engines

Lifetime operating hours

Hydrogen ICE are suitable for continuous use in high-load conditions.

Applications extend beyond the automotive sector.
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Hydrogen ICE Development, Mission H24 with ACO tovoTta

ACO and TOYOTA released that TOYOTA will supply ICE for Mission H24 in last week

September 26, 2026, at Fuji Speedway marks a new chapter in the history of MissionH24.

FIRST 3.5L V6 650 kW 2028 — 2030

external supply of a hydrogen combustion ~870 PS system output H24EVO first run (target)
Toyota hydrogen engine engine + hybrid (target) — hydrogen class at Le Mans

Sources: TOYOTA RACING / ACO press conference, 26 Sep 2026 (as reported). 2028 schedule is MissionH24's ambitious target.

Hydrogen. Proven on track. Shared with partners.
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@ ‘ v )Which Powertrain is the most helpful at disaster toyota
Experience of life support after Typhoon in Chiba — 2019

I PH EV support activities

“Food, water and bathing
support arrived, but we still
had no electricity. We were
finally able to do laundry
for the first time since
the disaster.”

“Even with one vehicle per
community everyone could

benefit by sharing.” J 5

[Residents of gwa Ciy]

In September 2019, Typhoon Faxai caused a major power outage in Chiba
Prefecture.

. ST o % Toyota transported electrified vehicles from its headquarters in Aichi and sent
Serviced appllances (vacuum cleaners, washing engineers to the affected area.

machines, refrigerators, electric fans, smartphones, lights, Teams and vehicles were assigned to base camps to support local communities.
microwave ovens, groundwater pumps)

Provide disaster relief with power from electrified vehicles.
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Multi-Pathway Overview TOYOTA

Pursue carbon neutrality through multiple options, that reflect the realities
of a diverse energy future

Full lineup of vehicles
tailored to customers and regional markets worldwide _

‘----I"'-
Nextgen BEV

Streamlme "
structure / designs)

Lowxhood best aerodynq mics
Compact component
_Low-height batteries

'SDV lead PJ

Electric-rich

£ ' fEE_\L Otheg automaqtive
Practioal BE | | high efficienc technologles i > 105/!45
- J 1‘.’:7--"" ------- ;_______;;_\:-_____—_ _Qp_tlmnzedforelectrmca jon drogen engl
Low height

upenorvehncleaerodynamucs/desngn nesponse‘tothedlversmcat noffuels - maiem .
-~ Engines §drogen HEDS.

Other auf%mf/ve OEMs

Electricity Gasoline = e-fuel / Biofuell Hydrogen
Fuel / Energy companies '
Carbon neutrality of vehicles in operation

Source : President’s Speech https://global.toyota/pages/global_toyota/ir/financial-results/2025_4q_presentation2_en.pdf



35th Aachen Automotive Collogquium 2026 Page 21

TOYOTA

Next-Generation Development Strategy

Through the Integration of Simulation and Al
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Progress of Model-Based Development TOYOTA

4X Simulation accuracy Simulation accuracy
km/L 1st-Generation AQUA 4th-Generation Prius

2XBased on fuel economy testing of the

Fuel economy target

1st-Generation of Prius C
210 - 15 Test Cycle

. 40% . 80%

MBD environment

* Logic mismatch between vehicle

and simulation » Control model development
=» Some controls did not work + Automatic code generation and testing
* Insufficient data for simulation * High-precision physical models

Stronger MBD enables more accurate simulations.



"Model-Based Development — Al-Integrated Developmentovora

OYOTA
Automatic Code High-Precision Tuning and Final
Conte IMBD Generation and Testing Physical Models Validation
Model-Based Function Automated In-House Model-Based (Automated Testing)
convention al Development and Design  Software Development Parameter Design
Development e
5
. Automates code generation
Al Integrated Generative Al and report writing
Development

Al Control Expert Suplpg.rts cor.mtrolldesi.gn.an.d
= Al with expert-level control knowledge multidimensional optimization

Engineers can focus on defining requirements and constraints
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Vehicle Value in the SDV and SDD Era TOYOTA

Powertrain

. o’

Efficient, High-
Performance
Driving

Place
Customer Value
at the Center

Chassis Al Partner

&

Comfort and
Driving Stability

‘&; New Experiences

) and Value
Vehicle Value
Customer Value

Cross-domain integration maximizes
value across the entire vehicle

Multimedia

nee

288

Safe, Secure, and

Trusted Mobility
. SR

More Value

Unlock greater vehicle value, by integrating capabilities across all domains.
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To everyrival-who-has-pushed-us-- and always will - thank




THANK YOU

Many pathway.
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Life-Cycle CO2 Emissions by Powertrain (from manufacturing to use) TOYOTA

B U.S. midsize SUV life-cycle CO, emissions

Total CO2e(t) 41.1 30.5 29.7 28.8 ';R'ﬁgelz/(la:lctfie-p:athway Life Cycle Assessment(LCM2025)

Disposal
/recycling

Vehicle driving
(Tank to Wheel)

» BEVs and FCEVs produce zero Tank-to-

llj Zero Wheel CO, emissions.
I

Energy Manufactur
-ing (Well to Tank)

« CO, emissions from electricity and
hydrogen production are high.

Manufacturing
(Batteries)

« BEVs generate higher CO, emissions
during battery manufacturing.

Manufacturing
(Vehicle, Parts,...)

F
F
11

I | O Eeew | e
ICE HEV PHEV BEV

Calculation Assumptions : Argonne National Laboratory’s GREET 2023 model, Grid carbon intensity : 0.41 kg-CO,/kWh (U.S. average), Vehicle class: RAV4-class SUV
Lifetime mileage : 100,000 km, Battery capacity : 109 kWh for BEV ; 11 kWh for PHEV

Until renewables become widespread,

HEVs, PHEVs and BEVs have comparable life-cycle CO2 emissions.
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Model-Based Development Technologies TOYOTA
Automatic Code High-Precision Tuning and Final
ContichMBD Generation and Testing Physical Models Validation
Model-Based Function Automated In-House Model-Based (_II'_\e‘;tt?':"?ted
Development and Design  Software Development Parameter Design 2
. , ! GT =05
_3? = e @: 3 1D-'E77-')

mAME COBNADY

Engineering workload: 70% reduction, Prototype vehicles: 50% reduction

Predict vehicle performance before physical prototyping, validate control

strategies, and improve early-stage development accuracy.
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Evolution of Vehicle Control TOYOTA

Conventional vehicle development Future

Interference and Inconsistency

Vehicle
Orchestrator

Powertrain

Organizational
barriers

The Vehicle Orchestrator integrates all vehicle controls
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Let's Make Ever-Better Cars TOYOTA

Al starts to help our development faster,
but, we still insist on real driving feeling on trucks

¢¢ Simulation did not tell

us everything.

Human senses and judgment are essential.

4th-GENERATION PRIUS - TRACK VALIDATION

Ultimately, we drive, experience and refine the actual car.
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