
We believe in the fundamental value of cars that are designed to 
inspire, and we are fully committed to delivering driving pleasure. 
Our goal is to strengthen the ties between Mazda and its customers 
by continuing to brighten people's lives through car ownership. This 
philosophy of ours is reflected in the "Sustainable Zoom-Zoom 
2030" vision, which was announced in August 2017 and which 
establishes the ideas and strategies based on the concept of driving 
pleasure with the aim of tackling issues related to "earth," 
"society," and "people."

We are seeking to reduce the well-to-wheel CO2 emissions in order to reduce the CO2 emissions through the entire life cycle of our cars.

Well-to-Wheel (From Fuel Drilling to Driving)

What is Well-to-Wheel?　
From fuel extraction through to driving
We see it as our mission to preserve the earth's beauty and to enrich people's lives as well 
as society. In order to achieve this and truly reduce greenhouse gases, we must work to 
reduce carbon dioxide emissions throughout the entire lifecycle of the vehicle. In addition 
to current "tank-to-wheel" evaluations that measure emissions while driving, Mazda will 
work to reduce carbon dioxide emissions from a "well-to-wheel" perspective that also 
accounts for energy source extraction, manufacturing and shipping.

Earth
Reducing CO2 emissions in order to limit the e�ects of global warming is an essential task. Mazda is seeking to reduce the well-to-wheel CO2 
emissions in order to decrease the CO2 emissions through the entire life cycle of its cars. We want to reduce corporate average well-to-wheel CO2 
emissions by 90 percent by 2050 compared to the emission levels in 2010, which is why our goal is to first get those emission levels down to 50% 
by 2030. With the approach we have chosen and the objectives we have set for ourselves, we intend to stay firmly within the boundaries of the Paris 
Agreement, an international framework that aims to reduce greenhouse gas emissions, and the guidelines set by the Strategic Commission for the 
New Era of Automobiles at the Ministry of Economy, Trade and Industry.
We plan to accomplish our objectives by taking the following measures.

We also believe electric vehicles (EVs) and other electric drive technologies can o�er ideal solutions for regions that use clean energy for power 
generation or regions that impose tight restrictions to reduce air pollution. Therefore, we plan to utilize the full potential of Mazda's original 
technologies in order to provide our customers with electric vehicles that truly bring the concept of driving pleasure to life.

• We are going to focus our development e�orts on providing flexible multisolutions in light of the suitability of various car power sources, energy circumstances, 
and power generation methods in each region.

• Our plans for the future also include perfecting internal combustion engines, since these technologies are expected to be widely used in cars for years to 
come. We also intend to equip all of our internal combustion engine cars with electric vehicle technologies by 2030.

• To achieve the goals set for 2030, we are going to continue on our mission to create an ideal internal combustion engine by enhancing the thermal 
insulation structure and making other improvements. Moreover, to reduce CO2 emissions to the levels set for 2050, we are planning to move beyond our 
initiative to search for a perfect internal combustion engine and try to get as close as possible to using carbon-neutral energy resources. In order to make 
that possible, we will support the industry-academic-government collaboration and partnerships between companies with the aim of spreading the use of 
renewable liquid fuels such as biofuels generated by microalgae.

People
Although mechanization and automation technologies have certainly made our lives a lot more a�uent, they have also made us exercise less on a 
day-to-day basis and created a sense of alienation in today's society, resulting in higher levels of stress. We want more of our customers to know 
the driving pleasure Mazda is trying to create, and we want to provide them with an exciting and fulfilling driving experience in order to give them 
something to look forward to in an increasingly stressful world.
<Mazda's approach>
・ Pursue an enhanced Jinba-ittai driving feel that will unlock people's potential and revitalize them mentally and physically.

・ Based on the philosophy of "breathing life into the car," further develop Kodo design to raise vehicle design to the level of art that enriches the emotional 

lives of all who see it.

Society
Mazda's development philosophy is focused on people and aims to bring safety and peace of mind to our society. Recently, a significant number 
of accidents in developed countries have been triggered by unconventional causes. In order to tackle that issue and create a car society that is safe 
and reliable, we are developing basic safety technologies used in cars such as driver positioning or pedal layout while also focusing on continual 
performance improvement and standardization of advanced safety technologies. We are also aiming to standardize our autonomous driving 
technologies to give form to the Mazda Co-Pilot Concept by 2025. We are also going to explore the possibilities of implementing a business model 
that utilizes connectivity technologies to tackle social issues such as population aging and depopulation caused by inconvenient transport networks. 
This type of business model would make it easier for people in depopulated areas to travel by car while helping them build stronger ties with each 
other and society.

Material Production, Assembly and Disposal

LIFE CYCLE ASSESSMENT
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At Mazda, we see it as our mission to preserve the earth's beauty and to enrich people's lives as 
well as society. We will continue to seek ways to inspire people through the value found in cars.

Environment, Safety and Design
Sustainable Zoom-Zoom 2030
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The car industry is soon expected to undergo a once-in-a-century transformation. For Mazda, that represents an opportunity to create a new car 
culture. In the future, we are going to follow Mazda's unique development philosophy of focusing on people to pursue our vision of driving pleasure 
and continue taking on new challenges while always implementing new technologies. Our ultimate goal is to become a brand that connects with 
its customers like no other company can.

■ Electric vehicle technologies
Our plan is to continue perfecting internal combustion engines, since these technologies are expected to be widely used in cars for years to 
come. We also intend to develop electric vehicle technologies that are compact and lightweight in order to continue contributing to the 
reduction of CO2 emissions and pursue our vision of driving pleasure. We are also going to introduce electric vehicles as the optimal solution for 
regions that use clean energy for power generation or regions that impose restrictions on cars to reduce air pollution.
● By 2030, 95% of Mazda cars with electric vehicle technologies are expected to be powered by internal combustion engines that feature electrification 

technologies, with electric vehicles accounting for the remaining 5%.
● Our electric vehicles are going to be designed with Mazda's unique development approach that focuses on people by prioritizing human characteristics 

and senses while making full use of the advantages that electric drive systems have to o�er.
● We are developing two di�erent electric vehicle models. One of them is powered only by a battery, whereas the other one complements the battery with 

Mazda's unique rotary engine (referred to as "RE" in the text below) that is exceptionally compact, light, and quiet. The latter model will feature a newly 
developed rotary engine range extender that increases the car's range by generating extra power when the battery drops to a certain level.

● The design of the rotary engine range extender is based on a visionary concept that utilizes the compact size and high output levels of the RE to enable 
multisolutions with electric vehicle technologies within the same setup.

● We are going to develop our rotary engine range extender by relying on the compatibility of the RE with gaseous fuels in order to make it suitable as an 
LPG (liquefied petroleum gas) emergency power supply used during natural disasters.

■ Connectivity technologies
Our connectivity technologies are based on our development philosophy that focuses on people. The goal is to create a connection between 
people and society by allowing them to share the experience and excitement of driving cars. These technologies are designed to enrich our 
customers' world with the joy of living only humans can feel. In addition to the concept of driving pleasure, we also want to add new value to our 
cars in order to revitalize people's lives and society.
● With our connectivity technologies, we want to look for solutions to social issues such as alienation, which are caused by the changes in the social 

structure. Our technologies are meant to help people build stronger ties with each other and society.
● We want to improve our product quality and customer satisfaction by creating a link with model-based development and applying it to the product 

development process.
● In our development e�orts, we are going to utilize the full potential of our alliance with Toyota Motor Corporation.

Enhance customers' mental well-being with the satisfaction 
that comes from protecting the earth and contributing to 

society with a car that o�ers true driving pleasure.

Through conservation initiatives, create a 
sustainable future in which people and cars 

coexist with a bountiful, beautiful earth.

Through cars and a society that provide 
safety and peace of mind, create a system 

that enriches people's lives by o�ering 
unrestricted mobility to people everywhere.
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The car industry is soon expected to undergo a once-in-a-century transformation. For Mazda, that represents an opportunity to create a new car 
culture. In the future, we are going to follow Mazda's unique development philosophy of focusing on people to pursue our vision of driving pleasure 
and continue taking on new challenges while always implementing new technologies. Our ultimate goal is to become a brand that connects with 
its customers like no other company can.
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come. We also intend to develop electric vehicle technologies that are compact and lightweight in order to continue contributing to the 
reduction of CO2 emissions and pursue our vision of driving pleasure. We are also going to introduce electric vehicles as the optimal solution for 
regions that use clean energy for power generation or regions that impose restrictions on cars to reduce air pollution.
● By 2030, 95% of Mazda cars with electric vehicle technologies are expected to be powered by internal combustion engines that feature electrification 

technologies, with electric vehicles accounting for the remaining 5%.
● Our electric vehicles are going to be designed with Mazda's unique development approach that focuses on people by prioritizing human characteristics 

and senses while making full use of the advantages that electric drive systems have to o�er.
● We are developing two di�erent electric vehicle models. One of them is powered only by a battery, whereas the other one complements the battery with 

Mazda's unique rotary engine (referred to as "RE" in the text below) that is exceptionally compact, light, and quiet. The latter model will feature a newly 
developed rotary engine range extender that increases the car's range by generating extra power when the battery drops to a certain level.

● The design of the rotary engine range extender is based on a visionary concept that utilizes the compact size and high output levels of the RE to enable 
multisolutions with electric vehicle technologies within the same setup.

● We are going to develop our rotary engine range extender by relying on the compatibility of the RE with gaseous fuels in order to make it suitable as an 
LPG (liquefied petroleum gas) emergency power supply used during natural disasters.
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people and society by allowing them to share the experience and excitement of driving cars. These technologies are designed to enrich our 
customers' world with the joy of living only humans can feel. In addition to the concept of driving pleasure, we also want to add new value to our 
cars in order to revitalize people's lives and society.
● With our connectivity technologies, we want to look for solutions to social issues such as alienation, which are caused by the changes in the social 

structure. Our technologies are meant to help people build stronger ties with each other and society.
● We want to improve our product quality and customer satisfaction by creating a link with model-based development and applying it to the product 

development process.
● In our development e�orts, we are going to utilize the full potential of our alliance with Toyota Motor Corporation.
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The GVC Plus system, which was developed in October 2018, is a new handling stability control (direct yaw moment control) feature that uses 
brakes and improves the stability of a vehicle. When the driver returns the steering wheel to the central position after making a turn, the system 
applies a slight braking force to the outer wheels and uses the restoring moment to ensure better stability as the car returns to the straight line. The 
system ensures that the entire series of rotational movements, including yaw, roll, and pitch, remains consistent even under high cornering forces. 
This enhances the capability of the vehicle to follow the actions of the driver during quick steering wheel movements, and it also significantly 
improves the coordination of the vehicle's behavior. This gives the driver a better chance to avoid danger in emergency situations. It also makes it 
easier and safer for driver to control the vehicle when changing lanes at high speed or driving in the snow and similar slippery conditions.

GVC Plus

Skyactiv technology is an umbrella term for Mazda’s innovative new-generation technologies developed under the company’s long-term vision for 
technology development, "Sustainable Zoom-Zoom" announced in 2007. The name reflects Mazda’s desire to provide both driving pleasure and 
outstanding environmental and safety performance in its vehicles. All technologies developed in line with the Building Block Strategy fall under 
the umbrella of Skyactiv technology. In 2019, we are going to start deploying our next-generation technologies based on the "Sustainable 
Zoom-Zoom 2030" vision.

SKYACTIV TECHNOLOGY

■ SKYACTIV-G
Mazda's new-generation, highly e�cient 
direct-injection gasoline engine has achieved the 
world's highest compression ratio (14.0), and also 
provides a 15% improvement in fuel economy, 
and in middle and low-speed torque.*1

*1 Mazda data as of November 2012 Compression ratio 
values, and fuel economy and torque improvement rates 
may vary depending on specifications and similar factors.

■ SKYACTIV-D

SKYACTIV-G
SKYACTIV-D

Evolution

Mazda's new-generation, highly e�cient clean 
diesel engine has achieved the world's lowest 
compression ratio (14.0)*1

*1 Mazda data as of November 2012 Compression ratio 
values, and fuel economy and torque improvement rates 
may vary depending on specifications and similar factors.

■ SKYACTIV-DRIVE
Mazda's new-generation, highly e�cient 
automatic transmission combines the best 
characteristics of all our transmissions.

■ SKYACTIV BODY
A high-rigidity, lightweight body, that 
delivers driving pleasure and the highest 
levels of crash safety performance.

■ SKYACTIV-MT
Mazda’s new-generation manual transmission is 
significantly smaller and lighter, and features a 
light and crisp shift feel.

SKYACTIV-DRIVE
SKYACTIV-MT

Evolution

Evolution of base technologies

Control Technology

Battery EV Technology

Plug-in HEV Technology

■ SKYACTIV CHASSIS
Pursuing the 'oneness between car and 
driver' achieved in the MX-5, this lightweight 
chassis has improved comfort and security, 
while at the same time delivering Mazda's 
hallmark fun-to-drive feel.

SKYACTIV BODY
SKYACTIV CHASSIS

Evolution

HEV
i-ELOOP
i-STOP

SKYACTIV-VEHICLE DYNAMICS
The first stage of Skyactiv-vehicle dynamics, Mazda's new-generation vehicle motion control 
technology, was the development of G-Vectoring Control (GVC).
GVC implements the novel idea of "using the engine to improve chassis performance" and is based 
on a human-centered development philosophy. It is the world's first* control system to vary engine 
torque in response to driver steering inputs in order to provide integrated control of lateral and 
longitudinal acceleration forces (G), and optimize the vertical load on each wheel for smooth and 
e�cient vehicle motion.

* Mazda data of mass-produced vehicles as of June 2016

Engines

Transmissions Platforms

In addition to dramatically improving our base technologies that provide the basic capabilities of a car (such as the engine, transmission, 
body and chassis), Mazda has been implementing a Building Block Strategy that introduces electric devices such as brake energy 
regeneration and hybrid systems in a phased manner. This approach to reducing total CO2 emissions does not rely heavily on a small 
proportion of specific eco-friendly models but rather, Mazda aims to provide all customers with driving pleasure as well as outstanding 
environmental and safety performance as a means to achieve such reductions.
Skyactiv technology, Mazda's revolutionary base technology, improves the e�ciency of the powertrain (engine, transmission and other 
parts that provide the basic capabilities of a car), reduces the weight of the vehicle body, and radically improves aerodynamic and similar 
characteristics while also combining base and electric device technologies as based on the Building Block Strategy.

Building Block Strategy

Anticipated Expansion in Adoption of Environmental Technologies (Through 2030)
- Graphic representation of global market share of powertrain technologies -

Building Block Strategy

Providing top-notch products that reflect Mazda's spirit to various markets by putting the right people in the right positions

Process Innovation

Monotsukuri (Manufacturing) Innovation (common architectures and flexible production)

Further weight reduction

*Internal combustion engines are going to be widely used in cars for years to come.

Fuel cell vehicles

Electric vehicles

Plug-in hybrids (gasoline)

Plug-in hybrids (diesel)

Diesel hybrids

Gasoline hybrids

CNG and LPG vehicles

Diesel vehicles

Gasoline vehicles
IEA/ETP-ENERGY TECHNOLOGY PERSPECTIVE 2015

N
ew

 p
as

se
ng

er
 v

eh
ic

le
(l

ig
ht

 d
ut

y 
ve

hi
cl

e)
 s

al
es

 [
m

ill
io

n 
un

its
]

2000 2010 2020 2030 2040 2050

0

20

40

60

80

100

120

140

160

2030
Vehicles with electric
vehicle technologies

(xEV)

52% Vehicles with internal
combustion engines

90%

Battery electric vehicles/
Fuel cell electric vehicles

10%

Environment, Safety and Design

Next-Generation Vehicle Design Technology "SKYACTIV-VEHICLE ARCHITECTURE"
We are going to continue exploring our human centered design philosophy and utilize the full potential of the intrinsic human capability of 
maintaining balance. We want people to feel at one with the car. This will enable every single passenger to travel more comfortably, make longer 
trips without getting tired, and adapt to the changes in the environment instantly. The passengers will also be able to maintain their balance more 
easily as the vehicle moves, which will make the driving experience more intuitive and enhance the ultimate Jinba-ittai driving feel. To achieve 
that, we have been seeking to update some of the features in our vehicles. We have developed seats that help you maintain the natural "S" curve 
of your spine when you sit with your pelvis in an upright position. The multi-directional rings of the vehicle body are capable of transferring the 
input energy without delay. All of the parts are connected, so that the chassis is able to control the forces transmitted to the suspension in a 
smooth manner. We have perfected the noise, vibration, and harshness performance by relying on the characteristics of energy and mechanisms 
that allow humans to perceive sounds. The development approach we have chosen aims for an overall optimization of our cars, and the products 
we o®er now feature some of the technologies based on that approach.
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The GVC Plus system, which was developed in October 2018, is a new handling stability control (direct yaw moment control) feature that uses 
brakes and improves the stability of a vehicle. When the driver returns the steering wheel to the central position after making a turn, the system 
applies a slight braking force to the outer wheels and uses the restoring moment to ensure better stability as the car returns to the straight line. The 
system ensures that the entire series of rotational movements, including yaw, roll, and pitch, remains consistent even under high cornering forces. 
This enhances the capability of the vehicle to follow the actions of the driver during quick steering wheel movements, and it also significantly 
improves the coordination of the vehicle's behavior. This gives the driver a better chance to avoid danger in emergency situations. It also makes it 
easier and safer for driver to control the vehicle when changing lanes at high speed or driving in the snow and similar slippery conditions.

GVC Plus

Skyactiv technology is an umbrella term for Mazda’s innovative new-generation technologies developed under the company’s long-term vision for 
technology development, "Sustainable Zoom-Zoom" announced in 2007. The name reflects Mazda’s desire to provide both driving pleasure and 
outstanding environmental and safety performance in its vehicles. All technologies developed in line with the Building Block Strategy fall under 
the umbrella of Skyactiv technology. In 2019, we are going to start deploying our next-generation technologies based on the "Sustainable 
Zoom-Zoom 2030" vision.
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values, and fuel economy and torque improvement rates 
may vary depending on specifications and similar factors.
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Mazda's new-generation, highly e�cient 
automatic transmission combines the best 
characteristics of all our transmissions.

■ SKYACTIV BODY
A high-rigidity, lightweight body, that 
delivers driving pleasure and the highest 
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significantly smaller and lighter, and features a 
light and crisp shift feel.
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The first stage of Skyactiv-vehicle dynamics, Mazda's new-generation vehicle motion control 
technology, was the development of G-Vectoring Control (GVC).
GVC implements the novel idea of "using the engine to improve chassis performance" and is based 
on a human-centered development philosophy. It is the world's first* control system to vary engine 
torque in response to driver steering inputs in order to provide integrated control of lateral and 
longitudinal acceleration forces (G), and optimize the vertical load on each wheel for smooth and 
e�cient vehicle motion.
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In addition to dramatically improving our base technologies that provide the basic capabilities of a car (such as the engine, transmission, 
body and chassis), Mazda has been implementing a Building Block Strategy that introduces electric devices such as brake energy 
regeneration and hybrid systems in a phased manner. This approach to reducing total CO2 emissions does not rely heavily on a small 
proportion of specific eco-friendly models but rather, Mazda aims to provide all customers with driving pleasure as well as outstanding 
environmental and safety performance as a means to achieve such reductions.
Skyactiv technology, Mazda's revolutionary base technology, improves the e�ciency of the powertrain (engine, transmission and other 
parts that provide the basic capabilities of a car), reduces the weight of the vehicle body, and radically improves aerodynamic and similar 
characteristics while also combining base and electric device technologies as based on the Building Block Strategy.

Building Block Strategy

Anticipated Expansion in Adoption of Environmental Technologies (Through 2030)
- Graphic representation of global market share of powertrain technologies -

Building Block Strategy

Providing top-notch products that reflect Mazda's spirit to various markets by putting the right people in the right positions

Process Innovation

Monotsukuri (Manufacturing) Innovation (common architectures and flexible production)

Further weight reduction

*Internal combustion engines are going to be widely used in cars for years to come.

Fuel cell vehicles

Electric vehicles

Plug-in hybrids (gasoline)

Plug-in hybrids (diesel)

Diesel hybrids

Gasoline hybrids

CNG and LPG vehicles

Diesel vehicles

Gasoline vehicles
IEA/ETP-ENERGY TECHNOLOGY PERSPECTIVE 2015
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Environment, Safety and Design

Next-Generation Vehicle Design Technology "SKYACTIV-VEHICLE ARCHITECTURE"
We are going to continue exploring our human centered design philosophy and utilize the full potential of the intrinsic human capability of 
maintaining balance. We want people to feel at one with the car. This will enable every single passenger to travel more comfortably, make longer 
trips without getting tired, and adapt to the changes in the environment instantly. The passengers will also be able to maintain their balance more 
easily as the vehicle moves, which will make the driving experience more intuitive and enhance the ultimate Jinba-ittai driving feel. To achieve 
that, we have been seeking to update some of the features in our vehicles. We have developed seats that help you maintain the natural "S" curve 
of your spine when you sit with your pelvis in an upright position. The multi-directional rings of the vehicle body are capable of transferring the 
input energy without delay. All of the parts are connected, so that the chassis is able to control the forces transmitted to the suspension in a 
smooth manner. We have perfected the noise, vibration, and harshness performance by relying on the characteristics of energy and mechanisms 
that allow humans to perceive sounds. The development approach we have chosen aims for an overall optimization of our cars, and the products 
we o®er now feature some of the technologies based on that approach.
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Environment, Safety and Design

Over the years Mazda has often explored the idea of 'motion' to inspire its unique vehicle designs. The latest rendition of Mazda Design 
expresses the power and beauty seen in the instantaneous movement of animals. This split-second movement is the ultimate form of motion, 
filled with vitality and emotion; it is the essence of Mazda's new design language Kodo – Soul of Motion. Through this Kodo design theme, 
Mazda is seeking deeper expressions of motion.

Kodo - Soul of Motion design theme

In addition to the next-generation products we are planning to unveil in 2019, we also want to make sure our Kodo design concept continues to 
evolve. Our next-generation Kodo design is still based on the philosophy of "breathing life into the car." In addition, we are going to further 
polish the design of our products under a new slogan, "Car As Art." In particular, we want to focus our e�orts on delivering Mazda-style 
elegance based on the Japanese sense of aesthetics. To achieve that, we are going to explore the "aesthetics of subtraction," an approach that 
relies on simple forms and has been passed down from generation to generation in Japan since ancient times. We are going to examine this 
sense of aesthetics by going to its roots and seeking to understand distinctly Japanese sensibilities regarding concepts such as space, curves, 
intervals, and shifting light. By embodying such concepts in our designs, we aim to deliver a vision of elegance unique to the Mazda brand. We 
want to deliver Mazda-style elegance by giving shape to these concepts.
The two vision models, Mazda RX-vision and Mazda Vision Coupe*, will serve as the bookends of the evolved design language's expression 
spectrum. The RX-vision emanates allure, whereas the Vision Coupe exudes dignity, which are two very di�erent qualities. However, both models 
have preserved the essence of the Kodo design philosophy, which seeks to express vitality. The allure of the RX-vision model is a sort of elegant 
attraction one can perceive instinctively. The dignity of the Vison Coupe, on the other hand, can be felt in its piercing solemnity and light 
reflections that trim the sleek edges of the design. The allure and dignity of these two models can be more simply explained as attraction on the 
one hand and solemnity on the other. What both concepts have in common, however, is a sense of life and vitality. The original Kodo design 
symbolized the movements of living beings such as the movements of a cheetah. In the future, we want to refine its concept to allot more space 
for margins, give it more symbolic value, and provide it with more elaborate overtones. We believe the graceful and nuanced statement created 
through that process represents the evolution of Kodo design and at the same time gives form to the Japanese sense of aesthetics, which 
emphasizes the importance of simplicity as the richest form of expression.
*These cars are referred to as "vision models" since they are directly related to the products that Mazda plans to launch in near future.

Intensity of Kodo design

Mazda's people-oriented safety philosophy, which guides 
the research and development of safety technologies, is 
based on understanding, respecting and trusting the driver.

To drive safely it is essential to recognize potential hazards, 
exercise good judgment and operate the vehicle in an 
appropriate fashion. Mazda aims to support these essential 
functions so drivers can drive safely and with peace of mind, 
despite changing driving conditions. But drivers are human 
beings, and human beings make mistakes, so Mazda o�ers 
an increasing range of technologies which help to prevent 
and reduce the damage resulting from a collision.

MAZDA PROACTIVE SAFETY

Mazda provides support for safe driving with a good driving environment and excellent operating stability.

We believe that the layout of a human-centered car should place controls such as the 
accelerator and brake pedals, and steering wheel in natural locations to make for easier 
operation in order to make driving more fun and improve safety. The driving position itself 
is integrated into the car design process by Mazda's ideal driving fundamental of 
"Jinba-ittai", a sense of connectedness between car and driver, and by adopting a 
human-centered design philosophy.
The accelerator and brake pedals are laid out in positions where the driver's legs naturally 
reach while maintaining the ideal driving position. In order to achieve this, we moved the 
front-wheel house slightly forward, changing the design of the cars to suit their human 
drivers. We also determined the horizontal and vertical adjustment ranges of seats and the 
steering wheel so that the optimal driving position for the majority of persons can be 
maintained regardless of di�erences in physique and eye-line zone.

Realizing the Ideal Driving Position

The organ-type accelerator pedal provides a pedal trajectory that is the same as that of the foot pressing it. This 
prevents the heel from slipping when it is contacting the floor while pressing the pedal down, and achieves easy 
control of the accelerator pedal. Additionally, the accelerator pedal is located at the position where the foot is 
naturally placed when sitting in the driver's seat in order to reduce fatigue when driving and prevent erroneous 
pressing of the pedal in an emergency.

Adoption of Organ-Style Accelerator Pedal

Providing a Good Driving Environment

Mazda has developed a human-machine interface (HMI) to minimize line-of-sight adjustment and posture changes in order to help drivers 
maintain a stable driving position and concentrate on driving safely, even while dealing with a wide 
variety of information.

Heads-Up Cockpit

Improved Forward Visibility

• Simple cockpit laid out in zones for each type of information
• A seven-inch center display is located on the dashboard to allow for checking without lowering the 

line of sight.
• Commander Control provides operation by feel without having to check visually.
• The Active Driving Display provides a virtual image in front of the meter hood that shows speed, 

navigation route guidance and similar information.
• It also features voice recognition to control functions by speaking. Active Driving Display

Forward layout of the front wheels provides 
ideal pedal positions

The key point is that we can perceive an object as long as it is su�ciently visible even if it is partially 
hidden. Also, there is a discrepancy between the images that we see with our left or right eye 
respectively, and the image information is transmitted to our brain which perceives it as a synthesized 
image. We took into account these human characteristics and increased the gap between the A pillar 
and the side mirror, adjusted the height of the side mirror, and introduced other modifications in 
order to ensure that children are always partially visible to the driver's left or right eye. A safe level of 
visibility is to ensure that children are never completely hidden from the driver's view.

A-pillar

Children

Side mirror

MAZDA VISION COUPEMAZDA RX-VISION

Risk of
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Safety Performance Provided by Mazda

Accident
happens
Accident
happens

Accident becomes unavoidable

Help protect passengers and 
pedestrians in the event of an accident

Help avoid or reduce the severity of an 
accident when the driver alone cannot 

safely operate the vehicle

Provide hazard alerts to help the driver 
avoid dangers and recover the safe 

operation of the vehicle

Create a pleasant driving environment 
(visibility and operability) and ensure a 

highly comfortable and safe driving 
experience

Forward layout of front wheels
Pedals in positions naturally within 
reach of the driver's legs

Graphic

Hanging type Organ type
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Environment, Safety and Design

Over the years Mazda has often explored the idea of 'motion' to inspire its unique vehicle designs. The latest rendition of Mazda Design 
expresses the power and beauty seen in the instantaneous movement of animals. This split-second movement is the ultimate form of motion, 
filled with vitality and emotion; it is the essence of Mazda's new design language Kodo – Soul of Motion. Through this Kodo design theme, 
Mazda is seeking deeper expressions of motion.

Kodo - Soul of Motion design theme

In addition to the next-generation products we are planning to unveil in 2019, we also want to make sure our Kodo design concept continues to 
evolve. Our next-generation Kodo design is still based on the philosophy of "breathing life into the car." In addition, we are going to further 
polish the design of our products under a new slogan, "Car As Art." In particular, we want to focus our e�orts on delivering Mazda-style 
elegance based on the Japanese sense of aesthetics. To achieve that, we are going to explore the "aesthetics of subtraction," an approach that 
relies on simple forms and has been passed down from generation to generation in Japan since ancient times. We are going to examine this 
sense of aesthetics by going to its roots and seeking to understand distinctly Japanese sensibilities regarding concepts such as space, curves, 
intervals, and shifting light. By embodying such concepts in our designs, we aim to deliver a vision of elegance unique to the Mazda brand. We 
want to deliver Mazda-style elegance by giving shape to these concepts.
The two vision models, Mazda RX-vision and Mazda Vision Coupe*, will serve as the bookends of the evolved design language's expression 
spectrum. The RX-vision emanates allure, whereas the Vision Coupe exudes dignity, which are two very di�erent qualities. However, both models 
have preserved the essence of the Kodo design philosophy, which seeks to express vitality. The allure of the RX-vision model is a sort of elegant 
attraction one can perceive instinctively. The dignity of the Vison Coupe, on the other hand, can be felt in its piercing solemnity and light 
reflections that trim the sleek edges of the design. The allure and dignity of these two models can be more simply explained as attraction on the 
one hand and solemnity on the other. What both concepts have in common, however, is a sense of life and vitality. The original Kodo design 
symbolized the movements of living beings such as the movements of a cheetah. In the future, we want to refine its concept to allot more space 
for margins, give it more symbolic value, and provide it with more elaborate overtones. We believe the graceful and nuanced statement created 
through that process represents the evolution of Kodo design and at the same time gives form to the Japanese sense of aesthetics, which 
emphasizes the importance of simplicity as the richest form of expression.
*These cars are referred to as "vision models" since they are directly related to the products that Mazda plans to launch in near future.

Intensity of Kodo design

Mazda's people-oriented safety philosophy, which guides 
the research and development of safety technologies, is 
based on understanding, respecting and trusting the driver.

To drive safely it is essential to recognize potential hazards, 
exercise good judgment and operate the vehicle in an 
appropriate fashion. Mazda aims to support these essential 
functions so drivers can drive safely and with peace of mind, 
despite changing driving conditions. But drivers are human 
beings, and human beings make mistakes, so Mazda o�ers 
an increasing range of technologies which help to prevent 
and reduce the damage resulting from a collision.

MAZDA PROACTIVE SAFETY

Mazda provides support for safe driving with a good driving environment and excellent operating stability.

We believe that the layout of a human-centered car should place controls such as the 
accelerator and brake pedals, and steering wheel in natural locations to make for easier 
operation in order to make driving more fun and improve safety. The driving position itself 
is integrated into the car design process by Mazda's ideal driving fundamental of 
"Jinba-ittai", a sense of connectedness between car and driver, and by adopting a 
human-centered design philosophy.
The accelerator and brake pedals are laid out in positions where the driver's legs naturally 
reach while maintaining the ideal driving position. In order to achieve this, we moved the 
front-wheel house slightly forward, changing the design of the cars to suit their human 
drivers. We also determined the horizontal and vertical adjustment ranges of seats and the 
steering wheel so that the optimal driving position for the majority of persons can be 
maintained regardless of di�erences in physique and eye-line zone.

Realizing the Ideal Driving Position

The organ-type accelerator pedal provides a pedal trajectory that is the same as that of the foot pressing it. This 
prevents the heel from slipping when it is contacting the floor while pressing the pedal down, and achieves easy 
control of the accelerator pedal. Additionally, the accelerator pedal is located at the position where the foot is 
naturally placed when sitting in the driver's seat in order to reduce fatigue when driving and prevent erroneous 
pressing of the pedal in an emergency.

Adoption of Organ-Style Accelerator Pedal

Providing a Good Driving Environment

Mazda has developed a human-machine interface (HMI) to minimize line-of-sight adjustment and posture changes in order to help drivers 
maintain a stable driving position and concentrate on driving safely, even while dealing with a wide 
variety of information.

Heads-Up Cockpit

Improved Forward Visibility

• Simple cockpit laid out in zones for each type of information
• A seven-inch center display is located on the dashboard to allow for checking without lowering the 

line of sight.
• Commander Control provides operation by feel without having to check visually.
• The Active Driving Display provides a virtual image in front of the meter hood that shows speed, 

navigation route guidance and similar information.
• It also features voice recognition to control functions by speaking. Active Driving Display

Forward layout of the front wheels provides 
ideal pedal positions

The key point is that we can perceive an object as long as it is su�ciently visible even if it is partially 
hidden. Also, there is a discrepancy between the images that we see with our left or right eye 
respectively, and the image information is transmitted to our brain which perceives it as a synthesized 
image. We took into account these human characteristics and increased the gap between the A pillar 
and the side mirror, adjusted the height of the side mirror, and introduced other modifications in 
order to ensure that children are always partially visible to the driver's left or right eye. A safe level of 
visibility is to ensure that children are never completely hidden from the driver's view.

A-pillar

Children

Side mirror

MAZDA VISION COUPEMAZDA RX-VISION
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accident when the driver alone cannot 
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avoid dangers and recover the safe 

operation of the vehicle

Create a pleasant driving environment 
(visibility and operability) and ensure a 

highly comfortable and safe driving 
experience

Forward layout of front wheels
Pedals in positions naturally within 
reach of the driver's legs
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Model-based development
This method is designed to develop outstanding products by linking (1) the car, (2) its control system, (3) the passengers in it, and (4) its driving environment 
in a (quantified) model without using an actual full-scale vehicle.

Aerodynamic model

Combustion model

Impact model Handling and stability model

Integrated control model
Example: Driving safety 
                 assistance

Sensitivity model
Ergonomic model

Various driving environment models (driving at night, etc.)

Feedback

Operation Judgment Perception

Car

Control system

Passenger

Driving
environment

Mazda has been working towards monotsukuri (manufacturing) innovation in order to develop and produce more diverse products in a more 
e�cient manner by utilizing common development methods and production processes. We want to achieve that by focusing on the next 5 to 10 
years and by developing our future models with an integrated planning strategy that reaches beyond vehicle ranks and segments. Our 
development strategy is based on integrated planning, which allows us to think outside the boundaries of vehicle models and ranks and create a 
common optimal structure for each feature, which we implement across all vehicle models. Our production strategy, on the other hand, is based 
on a common architecture concept, which allows us to utilize flexible production methods in order to manufacture the products we have 
designed in an e�cient and responsive manner. The goal is to create a flexible production system that is capable of responding to changes in the 
number of units on the production line or to the introduction of new vehicle models quickly and at minimal cost. This is going to help us improve 
the e�ciency of our business operations. The monotsukuri (manufacturing) innovation has enabled us to make our product development 
processes more e�cient, improve the way we invest in production equipment, and significantly reduce vehicle costs. We managed to achieve all 
that with the new-generation products and Skyactiv technology introduced in 2012 with the Mazda CX-5. In addition, our design methods based 
on the common architecture concept have enabled us to quickly apply the latest technologies and design features to all of our products at once. 
With the economies of scale Mazda has been able to achieve in its entire lineup, we can now develop and produce vehicles with high-quality 
basic functions at low cost. In addition to the integrated planning methods we use for the development of next-generation technologies, we are 
also seeking to promote highly e�cient development processes with model-based development.

We are working towards monotsukuri (manufacturing) innovation with the goal of delivering outstanding levels of diversity to improve our 

product competitiveness and commonality to increase our production e�ciency.

Monotsukuri (Manufacturing) Innovation

As car functions continue to become more sophisticated and diverse, the structures and control systems that make those functions possible also 
grow more and more complex. In order to be able to continue developing such complex systems quickly and with limited resources, it is crucial 
that we utilize the model-based development method, which allows us to make our development processes more e�cient at the planning stage. 
In model-based development, we first create a model of the product we are planning to develop, including the car itself, its control systems, the 
passengers in it, and its driving environment. Next, we use computerized simulations to plan every aspect of the development process and 
optimize the model e�ciently. Since this development method is based on simulations that encompass the entire process from the design stage 
to vehicle evaluation, we have been able to reduce the amount of work related to creating part prototypes and verification tests. This method 
also allows us to develop sophisticated and complex new products at a fast pace and with a small amount of resources while maintaining high 
product quality. We have been using the model-based method to develop our Skyactiv technology, a project that started in 2006, with the goal 
of achieving the best fuel economy and driving performance in the world. We completely revamped the control system from its basic functions, 
developed the combustion system to achieve equal combustion characteristics regardless of the engine displacement, and introduced the 
Skyactiv-G technology to attain the highest compression ratio in the world. Our development e�orts allowed us to completely remake our 
engines, transmissions, and vehicle bodies to deliver outstanding driving performance and fuel economy. In the future, we are going to continue 
developing the Skyactiv technology by using the model-based method in order to deliver driving pleasure, exceptional environmental 
performance, and outstanding safety to a wider spectrum of customers.

Model-Based Development

Integrated Planning and Common Architecture Concepts
Mazda's concept of safety technology is "Provide support for the driver". i-Activsense is 
an umbrella term covering a series of advanced safety technologies that make use of 
detection devices such as milliwave radars and cameras. They includes active safety 
technologies that support safe driving by helping the driver to recognize potential 
hazards, and pre-crash safety technologies which helps to avert collisions or reduce their 
severity in situations where they cannot be avoided.

Advanced Safety Technology i-ACTIVSENSE

• 360° View Monitor

• Advanced Blind Spot Monitoring (ABSM)

• Rear Cross Tra�c Alert (RCTA)

• Driver Attention Alert (DAA)

• Tra�c Sign Recognition System (TSR)

• Adaptive Front-lighting System (AFS)

• High-Beam Control (HBC)

• Adaptive LED Headlights (ALH)

• Forward Obstruction Warning (FOW)

• Lane Departure Warning System (LDWS)

• Lane Keep Assist System (LAS)

• Mazda Radar Cruise Control (MRCC)

Active Safety Technologies (Prevent accidents)

• Smart Brake Support (SBS)

• Smart City Brake Support (SCBS)  Forward/Reverse

• Advanced Smart City Brake Support (ADVANCED SCBS)

• Acceleration Control for Automatic Transmission

   Forward/Reverse

Pre-crash Safety Technologies (Reduce risk of accidents)

We are committed to developing technologies that minimize driver and passenger injuries in accidents.

• Multi-load path structure
This structure ensures that impacts spread across the entire framework rather than being absorbed by a specific individual part.

• Bumper beams
The inner sides of front and rear bumper beams are equipped with 1,800-MPa high-tensile steel plates, the strongest in the world in 
mass-produced vehicles.

• Cross-shaped front frame
Since most of the impact energy is absorbed by the ridges of an object, we molded the front edge of the front frame into a cross shape to 
replace the original square shape and increase the number of ridges from 4 to 12. This is to ensure that impacts spread across a wider surface 
and that the energy generated during an impact is absorbed more e�ciently.

Technologies to minimize injuries in accidents

We followed the fundamental principles of body structure and revised our structural approach, construction methods, and material utilization 
to create an ideal vehicle body. As a result, we have developed the light and highly rigid new-generation Skyactiv-body.

SKYACTIV-BODY

• Impact absorption bonnet
The energy absorption space under the bonnet mitigates the impact and reduces the injuries a pedestrian might sustain if they hit the bonnet 
with their head. The energy absorption structure can be found in various parts of the bonnet.

• Impact absorption bumpers
Energy absorption materials are used in the front part of the vehicle at the height of the pedestrian's knees to reduce the impact on that part of 
the body. In addition, the lower part of the bumper is reinforced to prevent the pedestrian's legs from getting pulled under the vehicle in case 
of an impact.

• Active bonnet
If the vehicle detects an impact that reaches a specific threshold within a specific speed range while driving, 
the rear part of the bonnet pops up momentarily and separates from the engine in order to reduce the impact 
on the pedestrian's head. This type of active bonnet has been installed in vehicles with low bonnets such as 
the Roadster (MX-5/Miata) since July 2012.

We have developed various features that minimize pedestrian injuries in case of an impact.

Pedestrian protection
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