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Mazda Corporate Vision

We love cars and want people to enjoy fulfilling lives
through cars. We envision cars existing sustainably with
the earth and society, and we will continue to tackle
challenges with creative ideas.

ives through car ownership.

e sustainable with earth and so_

_d seek to master the D oh

’ o S
. ‘

Long-Term Vision for Technology Development

“Sustainable Zoom-Zoom 2030”

At Mazda, we see it as our mission to bring about a beautiful earth and to
enrich people’s lives as well as society. We will continue to seek ways to
inspire people thought the value found in cars

People

Enhance customers’ mental well-being with the satisfaction
that comesfrom protecting the earth and contributing to

society with a car that offers true driving pleasure

Earth ' | Society

Through conservation initiatives, create a sustainable Realize cars and Jgociety that offer satety and peace of

future in which people and cars ae mind, and create a system that enriches lives by offering

coexist with a bountiful, beautiful earth unrestricted mobility to people everywhere

Mazda Motor Corporation



Endeavor for Carbon Neutrality by 2050

By 2050, Mazda will achieve carbon neutrality during the entire life cycle of its vehicles and the entire supply chain.

Mazda’s approach to resolving issues

Because it is important to reduce CO2 emissions throughout a

vehicle’s life cycle, Mazda promotes multiple solutions strategy ANl Wial
that offer various power unit choices adapting to each region’s e e o o
energy sources and power generation methods, from both the @ (0 during driving

perspective of well-to-wheel and that of life cycle assessment
(LCA).

In manufacturing and logistics, the Mazda Group strives for
energy value maximization and energy diversification, aiming to
achieve reductions in the global total CO2 emissions from _ _
plants /offices and logistics operations. The Group will continue Essential approach for CO, reduction
these efforts,

which must be made throughout the entire supply chain, with

the cooperation of local governments and other industries.

Efforts regarding product and technology development -~ = o

Endeavor to reduce corporate well-to-wheel CO, emissions to 50% compared

2 O
to of 2010 levels by 2030 ’ 1 O O /6

*Promotion of electrification and introduction of products by multiple solutions
- Adapting to each region'’s energy sources and power generation methods. ELECTRIFIED
- Introducing 13 new electrified models by 2025. BY 2030
- Introducing multiple electric vehicles between 2025-2030.

Carbon neutral fuels
- Promoting the research and development of technologies compatible with Globally T00% electrification in 2030
alternative fuels, including biofuels and synthetic fuels, so that countries and (Including plug-in hybrid and hybrid vehicles, etc)
regions can use energy sources that suit their circumstances.

Energy Achieve CN
Conservation

Efforts regarding production and logistics —
Emitted erg _On-site dail
. g g . FI’OI.TI. Energy imp:ot\?emaeg\/t
Commitment to Making Mazda Factories Worldwide Go Carbon Neutral by 2035 Flectricity Oz Conservation  Technological
innovation
. - oy | [ creeren
nergy conservation Generation I '
- Vehicle manutfacturing processes emit large amounts of CO,. Mazda strives O, Ermitrad Energy
: 2 CO, Emitted
for reduction of thermal energy through the development of low- From Other From Other Bio fucls
Sources

Sources , CO, credit, etc.

2013 2021 2035 *CN: Carbon Neutrality

temperature curing paints and improvement of energy conversion efficiency

by optimizing processing technology. Roadmap for CO, emissions reduction

*Introduction of renewable energy
- Mazda recognizes the importance of not only the company's carbon

neutrality, but also that of contributing to the growth of the local economy. Decarbonization
Therefore, we will participate proactively in efforts of the Carbon Neutral Sustainable o1 The Tesion Value creation
value creation . .
Electricity Promotion Subcommittee, which aims to expand the supply and by decarbonization
demand of carbon neutral electricity throughout the Chugoku region.
- Mazda also considers various forms of decarbonization, such as PR ewan P Circulatior Enhia::zlcue;::?al}t of
low/carbon-free power generation in our plants and procurement of Energy-saving/CN- =77 b competitiveness of
electricity in \ " the resion
renewable ene rgy. Chugoku region 5
* |ntrOdUCtiOI’l Of CN fue|S Attra.ctingindustry
. . . Sustainable ESG investment
- Mazda works toward using carbon neutral fuel for in-house transportation investment Growth of and human

Region economy resources

with the Hiroshima Council for Automotive Industry-Academia-
Government Collaboration which is promoting the practical use of next-

generation biofuels. Vision of Carbon Neutral Electricity Promotion
Subcommittee in the Chugoku region

(Growth of profit and resources of the region)

Mazda Motor Corporation



Technology and Product Policy towards 2030 (D

Announced its new technology and product development policy towards 2030 based on the company’s long-term vision for technology
development, “Sustainable Zoom-Zoom 2030.” Based on our revised Medium-Term Management Plan and our endeavor for carbon neutrality by
2050, which were announced in 2020, we will proceed with technology and product development towards 2030 following the below five policies.

1. Accumulation of technological assets in line with our building block strategy and
highly efficient manufacturing

PHASE 1: Skyactiv scalable architecture dedicated to internal combustion engine(ICE)
(introduced 9 models in 6 years)

‘Introduction of products after 2007, with “SKYACTIV Technology” and updated ICEs and with electrification technologies.
'Monotsukuri innovation’ through common architecture and flexible production.

Highly Efficient, low investment

STEP-3 Motor Drive Technology Flexible Production

ICE Model Mixed
Production

‘.
SKYACTIV-BODY/CHASSIS

Technological innovation Monotsukuri innovation

PHASE 2: Skyactiv Multi-solution scalable architecture (2019~)

-Delivering multiple electrification solutions to meet various customer’s needs, environmental regulations and the electric power
generating infrastructure in each market.
‘Reducing investment by expanding the use of universal equipment.

Large Product Group— Longitudinal Lay _
: Mixed production of different platforms, E!
3 More multi-purpose-focused equipment

Flexible Module line (Universal process for all)

Main line

Powertrain/ electrification technologies satisfy both Evolution of flexible production
high environmental and power output performance -Expanding the use of universal equipment-

PHASE 3: Skyactiv EV scalable architecture (2025~)

‘Mazda's-unique EV platform dedicated to electric vehicles to be introduced, for EVs of various vehicle sizes and body types.

2. Promotion of electrification and introducing of products - Multi-solution Strategy

K
>«

By 2030, 100% of Mazda products will be
electrified and pure-electric vehicles will

account for at least 25%. 4
|CE+

Electrification Battery EV

' 75% 5o, A

'l."\ ] s
. II_..-"'
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Technology and Product Policy towards 2030 (D

Announced its new technology and product development policy towards 2030 based on the company’s long-term vision for technology
development, “Sustainable Zoom-Zoom 2030.” Based on our revised Medium-Term Management Plan and our endeavor for carbon neutrality by
2050, which were announced in 2020, we will proceed with technology and product development towards 2030 following the below five policies.

3. Promotion of human-centric safety technologjes to realize an accident-free society

Mazda Proactive Safety is the Company’s safety philosophy
based on understanding, respecting and trusting the driver. To
realize an automotive society that offers safety and peace of mind,

Mazda has developed technologies based on the philosophy.

MAZDA PROACTIVE SAFETY

Human-centric safety technology
supporting “driving pleasure” o f drivers
et

MAZDA CO-PILOT CO} *In terms of building blocks for safety technology, we are working
Driver Sensing Tec e on deploying our human-centric autonomous driving concept,
monitoring driver con - /" T .
protectinglives MAZDA CO-PILOT CONCEPT 7, in our vehicles.

Continuous evolution of adva
assisting the driver to recogn

FACTIVEENSEN wramssy .| [ o |

Building blocks toward the realization of an "accident-free society’

4. Development of technologies for connected services and software technologies as a
foundation for next-generation mobility services

Mazda fortifies development of software technology for
next-generation MaaS™" and update vehicle functions OTA™.

-Five Japanese OEM companies™3 including Mazda will
jointly develop standard engineering specifications of next-
generation in-vehicle communication devices, to provide
safer and stress-free connected services sooner.

We will promote development of next-generation EEA™,
which will enable speedy processing of data from inside and

outside a vehicle.

"1 MaaS$ . Mobility as a Service

"2 OTA : Over The Air
"3 Mazda Motor Corporation, Suzuki Motor Corporation, Subaru Corporation, Daihatsu Motor Co., Ltd. and Toyota Motor Corporation

*4 EEA . Electric Electronic Architecture

5. Human-centric development philosophy in a time defined by carbon neutrality and
CASE

*The “Sustainable Zoom-Zoom 2030” vision places the
neople at the center of three areas: earth, society and
neople. We will continue our human-centric development

ohilosophy. & xj% Ay , e
By providing vehicles that support people in realizing their n 775 . hl|(5by
full potential, we aim to realize a sustainable and | ‘ L | / /n —

compassionate society.

Mazda Motor Corporation



Aims of Introducing Large Products Technology

For environment preservation, we reduce CO2from a well-to-wheel viewpoint in line with our Multi-Solution approach. As a step, for the phase
(PHASE2) until 2025, we newly developed Large Products technology (Multi-solution Architecture for Large Products).

Positioning of Large Products technology

Mazda has consistently followed its Building Block Strategy to efficiently deliver more superior technologies by building up
electrification technologies in stages while refining fundamental technologies, including engines, transmissions and vehicle
bodies. Large Products technology was newly developed for PHASE 2. We will introduce electrification technologies that best
suit each region using Skyactiv Multi-Solution Scalable Architecture.

PHASE3
around 2025 -

LARGE Product
group

Longitudinal o 1
engine layout platform I -

e Straight 6-cylinder MILD-HEVA48Y 8 soeed AT SKYACTIV Multi-Solution
2019 SKYACTIV-G/D/X P Scalable Architecture

SMALL Product

group
Transverse ‘ o RE Multiple ectriﬁction
engine layout platfom SKYACTIV-X MILD-HEV24V Technology

Base technology improvement — SKYACTIV TECHNOLOGY

PHASET

Building block concept

Aims of introducing Large Product technology

v Reduce environmental impact of ICE vehicles during transition
to EVs

*Increase engine efficiency via a larger displacement and number of cylinders x50 CX-90

*Adapt PHEVs and Mild HEVs to suit the policies and infrastructure in each market MUDNIVASINISAY
(Ease deployment of electric technology through Common Architecture concept)

v Establish an outstanding product lineup that satisfies the needs

of customers with more premium tastes
 Powerful driving performance for at-well maneuverability of Large product
group models
-Unique proportion and excellent maneuverability

The Large Products

Initiatives for a once-in-a-century transformation

-For carbon neutrality by 2050 (During the transition period to EVs)
- The most important action to be taken during this transition period is saving
energy consumption.
- We believe that it is still crucial to improve the efficiency of ICEs to the level we
set as our goal, including to adapting to alternative fuels such as carbon-neutral

liquid fuels and biofuels. Offering value in more areas

- Offering value in more areas P
-In addition to the top of the art of manufacturing safe and secure products as e
an automobile manufacturer, we will provide new value in improving hardware
performance through software control.

*Human-centric development philosophy s R— |
-We believe that responsive driving helps rejuvenate the body and as a % = &
o : G- N
result, also helps revitalize the mind Maas ' |
-Mazda wants everybody, elderly or a novice driver, to be revitalized and
to lead a more active life by driving a car by themselves.

_ _ _ Connectivity
Vehicle Dynamics Engine Performance

Mazda Motor Corporation



Large Products Technology (Powertrain

Mazda has newly developed not only straight 6-cylinder Skyactiv G/D/X engines but also electric drive system (plug-in hybrid, 48V mild hybrid,
etc.) and 8-speed AT without torque converter, based on a longitudinally engine layout platform.

Focus points of development

Environment
Driving dynamics
Revitalization

Torque, Horsepower

Characteristics

Engine, motor and transmission on the same axis

*The motor is placed on the same axis as and in between

Engine Mqtor Iransmission the engine and the transmission, allowing for scalable

= development, delivering diverse powertrain combinations
BrY efficiently.
" A *This enables the provision of multiple solutions to choose

from in line with the energy situation in each country,
region and customer needs.

*New straight 6 engine
-Improvement engine efficiency by increasing displacement and
number of cylinders

*Evolution of combustion
-Increasing by over 40% for a considerable part of the practical
operating range. This is achieved thanks to Distribution-Controlled
Partially Premixed Compression Ignition or DCPCI brought by a
stepped egg-shaped combustion chamber and high-pressure fuel
injection as well as a larger engine displacement.

*Evolution of torque and combustion through increased displacement

- Preparation for carbon neutrality

8-speed AT without torque converter

Environmental performance improved through resistance reduction
and more gears

-Resistance reduction of approx. 22% from the previous model
* AT start/shift change responsiveness

-Direct vehicle start response and rhythmic and nimble driving

Fuel economy, Exhaust gas, Preparation for carbon neutrality

Smooth transition of acceleration, Direct feel, Response, Rhythm, Pedals

AWD system

‘Rear wheel drive based AWD with electrically
controlled multi-disc clutch, providing good traction
and handling

*ldeal pedal layout by compact powertrain packaging

Human—centric packaging

Mazda Large
platform

General rear wheel drive
based platform

prge————

R
-

1
1
1
8

Easy,
Comfortable
Posture

-Secures pedal layout, enabling to take an ideal
driving position
- Light-weight, compact AWD system

12V Electric Components

-
-

Clutch (1)  Motor Clutch (2) Transmission

High
5 Engine Load

,_
@)

12V Electric Components

Fuel Econom

High ' =
Engine Load

Clutch (1) Motor Clutch (2) Transmission

Value
e-SKYACTIV D

3.3-liter straight-6 % 48V
diesel engine mild hybrid

*Large engine displacement with small motor

- Powerful torque that enables operation at will
- Excellent fuel efficiency equal to B/C-SUV
Clean emission gas

EU WLTP CO2(g/km)

0-100km/h

Small Displacement

Large Displacement

e-SKYACTIV PHEV

2.5-liter straight-4
engine

*EV driving for daily use 0\
-Strong torque and high power L -
*Fine drive control

-Small motor and fuel-efficient engine effectively
enhance environmental performance.

*(both mild hybrid and plug-in hybrid) By using the
energy recovered efficiently by detaching the engine
and the motor/generator to assist acceleration or
shift change, the electric drive system contributes
not only to the environment but also to making
acceleration and shift change more responsive.

-Large motor achieves dynamic driving and
environmental performance

EV driving for daily driving

k. W™ f"’ R f! . ” -
V’ii’ . ) g
: SRR i
IS ST !
AN s- 'R -
KT 801

Plug-in
X hybrid
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Large Products Technology (Platform

Mazda pursues Jinba-ittai, a sense of oneness with the car, and the driving pleasure it offers.
Through the sense of oneness with the car, we hope drivers feel excitement, vitality, and confidence and passengers also enjoy the pleasure of
traveling in a comfortable space. The approach to achieve this is “human-centric development philosophy”. In the Large Products technology, we
have advanced this human-centric development .

Characterictics

With the adoption of a longitudinal
engine layout, we achieved an ideal
front-rear weight distribution.

*The combination of AWD and rear wheel
drive provides good handling and high =, @IP
stability, greatly enhancing the vehicle's Longitudinal engine layout =~ Rear wheel drive based AWD

dynamic performance.

Greatly enhances dynamic performance of the architecture

Platform technologies to advance human-centric development

*Focusing on the human ability to use a tool as if it were an extension of their own body, we have created a car that can be controlled
like a part of the body, even with its large power and size.

-To achieve this, we developed followings. (WSwift vehicle response to driver’s operations (Synchronization), @ Elimination of the
impact that disturbances, such as uneven roads, can have on synchronization (Continued synchronization), A design that allows the
driver to accurately feel vehicle response through all five senses

1. A longitudinal engine layout architecture that makes inertia 2. Vehicle rigidity distribution that makes force transfer smooth-(
mass smaller-(D

Gather heavy items around the center

Stiffness is increased
downstream in the
order of force
transmission

Smaller inertia mass
and delay-free
conversion of forces
from all four tires into a
turning motion

The working axes are Vehicle cabin follows in
aligned in the same Working exet NOTin the same directice Working sxes i the same direction a simple motion . —
direction, enabling :' :

smooth suspension xs Q

stroke for the whole
length of the stroke

. Head pitch angle -

' Comparison of
“ ' Working Axes “Wobble”

4. Aligned hardware and software design to maximize dynamic 5. Enriched vehicle feedback in tune with the five senses -®
performance-(2

A design that allows D
T

the driver to accurately
feel the vehicle
response through all
five sense

Efficiently control
rolling and heaving
when cornering, by a
suspension geometry
design maximizing <
effect of vehicle motion S
control

Entance frequencies that can be
heard as muitiple layers of sounds

U '
CC A
SEAT
Seat That Lets You Clearly
Feel the Vehicle Response ¥

Anti-Lift Force

Reaction force with |ess
unnecessany vibrations

Value

Regarding vehicle handling stability, we advanced the vehicles to make more use of human capabilities and provide more at-will
driving feel. As for human comfort and joy, drivers and passengers are less likely to feel carsick or fatigue and drivers can drive with
more rhythm and fun.

Vehicle Handling Stability

More comfortable ,
joyful and rhythmical
driving

More at-will driving
feel

Rhythmical, joyful driving

Extension of one's E’na.d;.r

Stability Less likely to feel fatigue or carsickness

Mazda Motor Corporation



Driving pleasure with safety and peace of mind for all

MAZDA PROACTIVE SAFETY

With the goal of realizing a motorized society without traffic accidents, Mazda aims to create a system that enriches people’s lives by offering
unrestricted mobility to people everywhere. Mazda Proactive Safety is the Company’s safety philosophy based on understanding, respecting and
trusting the driver. Mazda places this philosophy at the heart of its research on and development of safety technologies.

Efforts toward an “accident-free society”

Number of deaths and sericus injuries

We have many issues regarding the realization of per 10,000 units svcanes ot 1 g
an “accident-free society”. Though the number of
road deaths and serious injuries is decreasing year

Frequency of drivers feeling drowsy
when behind the wheel

1Ce or mare a month:

nce i are
8
i)

Across Japan

: - s
Deaths and seriousinjures t

by year, accidents due to drowsiness and sudden decreased across the 78
| | It | \7 mdusny % of drivers
Changes i thSIcaI Condltlon Whlle dl’lVlng ' Fe i e g o

have felt drowsy while driving

continue to increase. Especially in recent years,
serious accidents caused by sudden

Sourca: Data compilad by bazda bazed an the karch 2015 report an
public countarmeasurasto prevent drowsy driving on tha highway

complications or illnesses in senior drivers have Roac timated speds for sciden
become a major social problem in developed - ﬂ

sudden changes

countries. N ‘B Measures against B 1

9 5 = 8 % of accidents

in the state of health of drivers 0-30km /h: .
caused by a sudden change in the

TherefO I’e, |n addlthn tO MaZda 'S eXIStlﬂg Safety are also required. 31,__)_;%;;“ | 42.9% state of health of the driver occur
initiatives, Mazda proposes the Mazda Co-Pilot R e
Concept.

ar Traffic Accident at speeds of 60km/h or less.

Issues regarding the realization of an “accident-free society”

The MAZDA CO-PILOT CONCEPT

When the drivers are in normal condition, they can enjoy driving with their own recognition, judgment, and operation.
In the background, the vehicle watches over the human condition like a co-pilot.

]

WUnable to drive

’ vahicle behavior Wehicle behavior

< T -.,.-' . J . ] =Tt 3
Driving enviranment A (g o 7 | — Driving environment

.k - R § — T
A e r :
L& 3 r i a

DCriving environment

I envion ’ I : “ 2D i - | "Fh : :"

v

Detection of the

Advanced
driving

. NETFeNcyY Co
Secictanoa Emergency call

by
The system drives and deals with the emergency

instead of the driver

Ei driver's condition

Monitoring the driver’s state of being and Manitoring the driver’s state of being and
the driver's operations the driver’'s aperations

As a sort of safety net, the vehicle If the vehicle detects drowsiness, loss of And, if the vehicle assesses that the
constantly monitors the driver’s state consciousness or other abnormalities in driver is unable to drive, it will

while driving in normal conditions, to be the driver’s behavior, it alerts the driver. decelerate and come to a stop and then
ready to respond if needed. place an emergency call if necessary.

Value of MAZDA CO-PILOT CONCEPT

The Mazda Co-Pilot Concept contributes to the reduction of
accidents and a dmages caused by drivers, by monitoring the
condition of the driver whoever, whenever, wherever including
general roads to highways.

Mazda believe that it can provide peace of mind not only to the
drivers but also to their family and those around them.

)LOGY

of freely goi

ant
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DRIVER MONITORING (DM

Accidents have occurred due to driver’s physical conditions such as endogenous diseases (seizures, sudden illnesses, etc.) and asleep.
To reduce the risk and damage of accidents, the system constantly monitors driver’s physical conditions.

Technology to be introduced in 2022 - Detection of driver's emergency

Detection of seizures, sudden illness, faint due to brain function loss, and asleep.
DM constantly monitors the driver with a camera. It detects driving difficulties and informs the driver of the emergency.

: : > — Caze The distraction parameter is
Rapidly decline Detection Face direction gaze and face direction
Onset L | _

: The drowsiness parameter is
Movement Fyvelid movement

Gradually decline o I Evelids

Driving ability

The parameter for closed evesis

Closed eyes evelid open rate

Driver : .
Emergency = It detects steering non-grasping

Driver | Detection b : by emergency posture
There are two way to decline driving ability: posture . Posture It detects differences from
rapidly decline and gradually decline (position*angle) normaldriving posture

Human status change (image) at brain Decision parameters for emergency detection

function loss
‘

Infrared LEL) - Infrared camera\O
_L /R ,

iy

_—

/ ok F e Bty e D -
i / 4 rer—uay : :
&
d . . .
" Driver monitoring camera
| .
i —

Technology development for the future -
Detection of deterioration of driver’'s emergency

Rapidly decline

Onset
é Gradually decline

Driving ability

The system detects emergency at the first sign, responds to reduce the risk of .
accidents. S'Eg:,:,gi’;“’;’
This ensures safety before the driver becomes unable to drive.

< _Early detection

Detection of gaze anomaly by a saliency map (gaze behavior)

i . . ai Gaze map
Modeling Visual Attention Characteristics s
Visualize the places where "attention"” is passively attracted by the saliency™ map =%

Normal

Visual processing of the brain Saliency ma

What are the objects that are

\fekiite Fiare e ikely to attract attention? The driver pays attention to surroundings, not just high saliency area

Gaze map

Cerebral
dysfunction

N , The driver's gaze is biased toward something of attracts attention
%t 4 ) Collaborative Research Results at

Hiroshima University COI

By using technology to quantify the prominence of places in an image,
we are able to identifyin real time the places that attract attention.

) The property of attracting attention

Case of cerebrum dysfunction, the driver's gaze is biased toward areas that attract
more attention than normal.

The human's gaze usually balances the following two behaviors. A saliency map shows the part that human attention is
-Conscious behavior attracted unconsciously. The map helps to catch the state
Actions that gaze to areas where the driver considers ‘dangerous’ of cerebrum performance declining.
or consciously check mirrors and meters Mazda is developing technology to detect driver
‘Unconscious behavior emergency at an early stage by detecting characteristic
Actions that gaze to objects visually salient by color, changes between normal and illness using a saliency map
luminance, tilt, movement, etc. and gaze behavior.

Mazda Motor Corporation



DRIVER EMERGENCY ASSIST (DEA

DEA, working with DM, aims to reduce the occurrence and damage caused by serious accidents by minimizing injury to
the driver, passengers and people around the vehicle.

Technology to be introduced in 2022

\ | U |
: : : . : \ ;
Interactions that inform driver's abnormality SN a0 o
\ km/h /
.. . . : " © 60 120 °
The system supports the driver in recognizing and responding to abnormalities. o 3
It informs drlv.er _of own abnf)rmallty, and if the _drlver cfloes not r-es_pond to the alert, ~~40 k54 —Raiaen 1407
the abnormality is then confirmed, and the vehicle assists the driving. = RRBHELET H R
44 4 - Detected driver’s emergengy r 144
km/L - 20 Emergency stop is starting 160 ~ Km
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“There are specific operating conditions for the lane keeping and the shoulder evacuation. L2 b — P AT LN

Please set the select bar to P to cancel the system

Meter and monitor display during system
operation (Images under development)

“This system is not intended to allow driving while the driver is asleep, inattentive and bad
physical condition.

Technology development for the future

Mazda is developing advanced driving support technologies for various traffic situations.
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Frol\/\AZDA CO-ILOT CONCEPT Technology Experience Workshop
@ Odaiba, Tokyo (held in 2021)
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An example of driving support system under development (technical prototype vehicle) Monitor display during system-operation
(Technical prototype vehicle )
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