
As the “social value of mobility” reaches a major turning point, Honda is taking up the 
challenges of achieving “the joy and freedom of mobility” and “a sustainable society 
where people can enjoy life.”

Perspective 2 

From driving safety assistance to automated driving

“Automated driving” that 
opens up the future

Perspective 1

Squaring up to climate change/energy issues

Turning a hydrogen society 
into a reality

P9 P13

Toward the future 
of mobility.

Special Feature

7
Honda SUSTAINABILITY REPORT 2015

Message from the President and CEO Special FeatureReport Regarding Quality Issues Sustainability Management Performance Report



As the “social value of mobility” reaches a major turning point, Honda is taking up the 
challenges of achieving “the joy and freedom of mobility” and “a sustainable society 
where people can enjoy life.”

Perspective 2 

From driving safety assistance to automated driving

“Automated driving” that 
opens up the future

Perspective 1

Squaring up to climate change/energy issues

Turning a hydrogen society 
into a reality

P9 P13

Toward the future 
of mobility.

Special Feature

8
Honda SUSTAINABILITY REPORT 2015

Message from the President and CEO Special FeatureReport Regarding Quality Issues Sustainability Management Performance Report



Image based on 
“Honda FCV Concept”

Perspective 1: Squaring up to climate change/energy issues

Turning a hydrogen society  
into a reality
Toward the future of motorized society, Honda has been leading the world in its efforts for the 
commercialization of the ultimate eco-car “Fuel Cell Vehicle (FCV)” that uses hydrogen as its source of 
energy and emits no CO2 or exhaust gas at all. Aiming at the realization of a society that is not dependent 
on fossil fuels, the FCV that runs on power generated from hydrogen is drawing more attention. In Japan, 
initiatives by the government and industry toward the preparation of hydrogen infrastructure are picking 
up steam. Based on the concepts of “generate,” “use” and “get connected,” Honda will propose to society 
how the hydrogen energy should be utilized. Operation Officer Toshihiro Mibe of Automobile Operations 
explains Honda’s initiatives toward the realization of such a hydrogen society.

With “generate,” “use” and “get connected” as the 
key concepts
As the climate change issue on a global scale and the air 
pollution problem in emerging countries are becoming 
serious, the social demand for the environmental 
performance of automobiles is getting tougher every year. 
From now on, in the markets of developed countries 
including Japan, the U.S. and the EU, regulation on fuel 
efficiency and CO2 emissions is projected to be even stricter.

To contribute to the development of a sustainable 
traffic society while responding appropriately to such 
stricter regulation, Honda has been promoting the research 
and development of a wide variety of environmental 
technologies, including gasoline engines with lower fuel 
consumption and hybrid vehicles/plug-in hybrid vehicles/
electric vehicles (EV). As the “ultimate eco car” that is 
positioned at the pinnacle of this technological roadmap is 
the fuel cell vehicle (FCV) that runs by using electricity 

Toshihiro Mibe
Operating Officer

Honda Motor Co, Ltd.
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generated through the chemical reaction of hydrogen and 
oxygen as a power source for the motor. We have been 
taking a proactive approach to the research and 
development of FCV since the late 1980s.

Like EV, FCV does not emit CO2 at all during operation. 
Not only that, with regard to the cruising range per charge 
and refueling time, which are the issues that EV needs to 
overcome, FCV can offer usability on a par with the current 
gasoline cars. Therefore, it can be used for not just short-
range commuting but also as a means for mid/long-range 
mobility.

Furthermore, hydrogen that is used as a fuel for FCV 
can be generated through various means including water 
electrolysis in addition to extraction from natural gas or 
coal, and it is also transportable and storable. Hydrogen is 
seen as a high-potential, next-generation energy carrier. 

Hydrogen energy society Honda envisions

For example, hydrogen generated from the electrolysis of 
water with the excess electricity from renewable energy 
can be stored, and electricity can be fed from FCV at the 
peak load or in case of power failure due to a disaster. It is 
expected to be utilized as an energy source that can 
contribute to society in case of emergency as well.

Honda is proposing a mobility brimming with appeal 
such as “fun” and “joy” only FCV can offer while pursuing 
its environmental performance. We are also creating a new 
potential that will contribute to a sustainable society. 
Toward the realization of the key concepts of “generate,” 
“use” and “get connected” with the above-mentioned FCV 
at the center, Honda is engaging in the commercialization 
of technologies/products that will support a hydrogen 
society of the future, based on the coordination with 
diverse stakeholders.
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The United States and key European countries where there 
are high needs for long-distance driving in addition to 
stringent environmental regulations are promising markets 
for FCVs that do not emit CO2 and have long cruising ranges 
per charge. With an eye to the rollout of FCVs in these markets 
in the United States and Europe, Honda has long been 
focusing on the popularization/promotion of hydrogen stations. 
For example, in the United States, demonstration testing of 
solar hydrogen stations started in 2002 in Los 
Angeles, California. Moreover, in 2010, before any 
other company, we initiated an experiment on 
small/low-noise/low-cost stations of advanced type, 
which can be introduced to households, in the 
United States.

Meanwhile, in Europe, Honda has joined multiple 
projects for the popularization of FCVs/hydrogen 
supply infrastructure, such as “H2 Mobility” projects 
in Germany and the UK and “HyFIVE (Hydrogen For 
Innovative Vehicles)” that is in progress in several 
locations in Europe including the UK. In particular, 
jointly with the UK government and local 
municipalities, we have installed and are operating 
a large-scale hydrogen station of water electrolysis 

type based on photovoltaic power generation at a plant in 
the UK. This facility is the UK’s first hydrogen station that is 
capable of supplying hydrogen derived from renewable 
energy on a commercial scale.

Honda will continue to engage in the building of a 
hydrogen station network in Europe while coordinating 
efforts with local private sectors, and the world’s key 
automakers and hydrogen suppliers. 

Photography courtesy of cwp

History of development toward a hydrogen society

Focus on the popularization/promotion of hydrogen stations with an eye to the 
rollout of FCVs in the markets in Europe and the United States

Pursuit of “fun to drive” with “environmental 
performance” as a given

Coordination with a wide variety of partners to build 
a mechanism that will support a hydrogen society

In 2002, Honda developed “FCX,” which became the first 
fuel cell vehicle in the world to be certified by the U.S. 
Environmental Protection Agency (EPA) and the California 
Air Resources Board (CARB). With these certifications, 
Honda began lease sales of the Honda FCX in Japan and 
the U.S. In 2003, Honda developed the Honda FC STACK, 
the world’s first fuel-cell stack able to start at below-
freezing temperatures. We have been a leader in the area 
of technology for the development of FCV in the world.

In addition, in 2007, Honda released the FCX Clarity 
that pursued “fun to drive” and “joy of mobility,” which are 
integral parts of the identity of any Honda vehicle. It offers 
not only the ultimate environmental performance in terms of 
technologies but also an innovative sedan-type package and 
a driving feel that is far beyond that of conventional vehicles.

The Honda FCV CONCEPT was released in November 
2014 as a successor model to the FCX Clarity. The newly-
developed fuel-cell stack installed in this concept car is 
33% smaller than the previous fuel-cell stack and yet 
maintains output of more than 100 kW and improves 
output density by approximately 60% compared to the 
previous version of the fuel-cell stack. As a result, we are 
confident that the FCV CONCEPT has achieved the highest 
level of perfection not just in environmental/driving 
performance but also in comfort and utility as a vehicle. 
Honda plans to launch the all-new FCV based on this 
concept model in Japan by the end of March 2016 and 
subsequently in the U.S. and Europe.

For the popularization of FCV, it is essential to organize a 
network of hydrogen stations. To realize that, it is 
necessary to improve an environment for promoting the 
utilization of hydrogen energy, including the establishment 
of technologies for manufacturing/transporting/storing the 
hydrogen fuel that are less expensive and have smaller 
environmental footprints, and the reexamination of laws/
regulations regarding the handling of hydrogen.

Accordingly, Honda is providing information and 
recommendations that contribute to policy formulation by 
actively participating in various projects for the realization 
of a hydrogen society, which involve the industrial sector, 
government agencies, research institutions and others. In 
addition, based on the concept of “generate, use and get 
connected,” we are making efforts to build a mechanism for 
efficient utilization of hydrogen energy by coordinating with 
partners including the energy industry and local governments.

To be specific, as an initiative to “generate” hydrogen, 
together with Iwatani Corporation, Honda developed the 
“Smart Hydrogen Station (hereinafter referred to as SHS), 
which adopts Honda’s original high differential pressure 
electrolyzer. In September 2014, SHS was installed at the 
Eastern Area Environmental Center in Saitama City, 
Saitama Prefecture in Japan. In December of the same 
year, it was also installed at the Eco Town Center in the City 
of Kitakyushu, Fukuoka Prefecture. We are currently 
conducting a joint demonstration testing with each of local 
governments and Iwatani Corporation.

11
Honda SUSTAINABILITY REPORT 2015

Message from the President and CEO Special FeatureReport Regarding Quality Issues Sustainability Management Performance Report



SHS0 (2002-2003)

FCX-V1 (1999) FCX (2002) FCX (2004) FCX Clarity (2007)

V2H (2013-) V2L (2014-)

SHS1 (2003-2009) SHS2 (2010-, in Los 
Angeles, CA, U.S.)

SHS2 (2012-, in Japan)

Use
Development of
fuel cell vehicle

20082004 200620022000

Fundamental research SHS0 SHS1 SHS2

EX500: Generator with sine-wave inverter External power feeding inverter

1996 1998 2010 2012 2014

Get
connected

Development of
external power
feeding device

Generate
Development of
hydrogen station

Prototype

The United States and key European countries where there 
are high needs for long-distance driving in addition to 
stringent environmental regulations are promising markets 
for FCVs that do not emit CO2 and have long cruising ranges 
per charge. With an eye to the rollout of FCVs in these markets 
in the United States and Europe, Honda has long been 
focusing on the popularization/promotion of hydrogen stations. 
For example, in the United States, demonstration testing of 
solar hydrogen stations started in 2002 in Los 
Angeles, California. Moreover, in 2010, before any 
other company, we initiated an experiment on 
small/low-noise/low-cost stations of advanced type, 
which can be introduced to households, in the 
United States.

Meanwhile, in Europe, Honda has joined multiple 
projects for the popularization of FCVs/hydrogen 
supply infrastructure, such as “H2 Mobility” projects 
in Germany and the UK and “HyFIVE (Hydrogen For 
Innovative Vehicles)” that is in progress in several 
locations in Europe including the UK. In particular, 
jointly with the UK government and local 
municipalities, we have installed and are operating 
a large-scale hydrogen station of water electrolysis 

type based on photovoltaic power generation at a plant in 
the UK. This facility is the UK’s first hydrogen station that is 
capable of supplying hydrogen derived from renewable 
energy on a commercial scale.

Honda will continue to engage in the building of a 
hydrogen station network in Europe while coordinating 
efforts with local private sectors, and the world’s key 
automakers and hydrogen suppliers. 

Photography courtesy of cwp

History of development toward a hydrogen society

Focus on the popularization/promotion of hydrogen stations with an eye to the 
rollout of FCVs in the markets in Europe and the United States

With the adoption of the high-pressure water 
electrolysis system, it is no longer necessary for SHS to 
have a compressor, which is indispensable for conventional 
hydrogen stations for commercial use. In addition, as a 
result of thorough downsizing, we have successfully 
packaged the main equipment in the size of a small 
shipping container (3.2m x 2.4m x 2.4m). Because of these 
improvements, SHS can be installed in about one day and 
generate hydrogen if tap water and a power source are 
available, so it can be introduced easily even in an area 
where it takes some time to set up a commercial hydrogen 
station. Moreover, this system is compatible with local 
generation and local consumption of energy and the 
utilization of renewable energy. In Saitama City, hydrogen 
is generated with the use of electricity from waste 
incineration, and in the City of Kitakyushu, it is generated 
using solar power.

In these projects, as an initiative to “use” and “get 
connected” with hydrogen energy, Honda’s current fuel 
cell vehicle “FCX Clarity” and the “external power feeding 
device,” which can transfer the electricity generated by the 

fuel-cell stack, are utilized. Using this external power 
feeding device, we are conducting verification tests for 
V2H (Vehicle to Home) that feeds the electricity generated 
by an FCV to the home and V2L (Vehicle to Load) that provides 
additional charging to storage batteries installed at public 
facilities and the like. Honda is verifying the feasibility for 
peak shaving with the use of FCV and its practicality as an 
emergency power source in times of disaster. We are 
planning to conduct such verification tests in a much 
greater number of local communities in Japan and 
overseas. Furthermore, we will also enhance the promotion 
activities for popularizing hydrogen stations overseas.

Through the realization of “generate, use and get 
connected,” Honda will continue to promote utilization of 
hydrogen energy and effective utilization of renewable 
energy. By not just developing appealing mobility products 
starting with FCV but also making the most use of a wide 
range of environmental technologies, products and 
solutions, which go beyond the conventional boundary for 
automakers, we will strive toward realizing a sustainable 
society where people can enjoy life.
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Perspective 2: From driving safety assistance to automated driving

“Automated driving” that  
opens up the future
The advent of the age of personal mobility that performs automated driving while assessing the 
surrounding traffic conditions means that the “accident-free” mobility society of which Honda dreams 
is getting closer to reality. While the age of automated driving brings utility that enables everyone to 
reach his/her destination safely, there is also a concern that the values Honda has put into mobility, such 
as the fun of driving and the sense of excitement when starting on a drive, may be lost. How is Honda 
assessing automated driving in the forthcoming age, and what kinds of values will it create as a result? 
Toshio Yokoyama, Senior Chief Engineer at Automobile R&D Center of Honda R&D Co., Ltd. explains.

Toward a sustainable mobility society
Regarding the context in which so-called “automated 
driving” is drawing worldwide attention recently, I think 
that global issues can be divided into 2 major aspects, 
social and economic.

In the social aspect, there is an issue of increase in the 
number of traffic accidents worldwide in the last few years 
as a result of the progress of motorization in emerging 
countries. Meanwhile, in the developed countries, 
although the number of accidents is decreasing in absolute 
terms, the decreasing rate is leveling off, creating a 
situation in which no further advancement seems possible. 
In addition, approximately 1.2 million people are losing their 
lives from traffic accidents every year in the world, and 
approximately 90% of them are said to be attributable to 
drivers’ mistakes in operation.

Another factor to consider is that, in the developed 
countries, particularly in rural areas, there is high 
expectation for the realization of automated driving as a 
means to solve the issue of so-called “mobility poor” who 
are unable to have the freedom of mobility due to aging.

In the economic aspect, economic loss from traffic 
accidents in Japan amounts to 6.3 trillion yen*. Factoring 

Toshio Yokoyama
Senior Chief Engineer

Automobile R&D Center
Honda R&D Co., Ltd.
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Utilization of ASIMO’s highly sophisticated robotics 
technologies

in the loss of time and energy consumption due to traffic 
congestion, the economic loss is much more enormous. 
Consequently, from the viewpoint of economy, and 
furthermore, from the viewpoint of ecology as well, we 
believe that automated driving will play a significant role.

On the basis of such assessment of issues, Honda 
held up an ideal of “no accidents with collision-free cars” 
and has been realizing numerous advanced driver-assistive 
safety technologies that contribute to “active safety,” 
“collision avoidance” and “passive safety.” In 2014, we 
coined the term “Honda SENSING”/”AcuraWatch” to 
collectively refer to key advanced driver-assistive safety 
technologies that would be installed in automobiles to be 
launched in the future, and we released the roadmap for 
safety technologies up to 2020 (p. 51). We included 
“Automated driving system” at the upper right of this 
roadmap, in order to clearly show our commitment to 
creating a new mobility value that will surpass “driver-
assistive safety.”

Aiming at the realization of automated driving, a race is on 
for the development of technologies that involves not only 
automakers but also other industrial sectors, such as IT and 
electronics. Each company has its own focus, but there is 
no doubt that the race will be fought in the 4 technological 
areas of automated driving called “core technologies.”

First, there is a “localization” technology that 
recognizes the current location of a vehicle with the use of 

digital maps, GPS and so forth. Then there is a “driving road 
condition recognition” technology that recognizes other 
vehicles, pedestrians and others through the integration of 
information from multiple cameras, millimeter-wave radar, 
laser radar and other sources. The other two are a “path 
planning” technology that draws out the optimum path to 
a destination based on the result of recognition from the 
technologies mentioned above, and a “vehicle control” 
technology for the realization of safe and pleasant mobility. 
Depending on the degree of progress of these 4 
technologies, driving road conditions and weather/traffic 
conditions to which the automated driving can be applied 
will be determined.

For the development of these technologies, Honda’s 
biggest advantage is the accumulation of technologies 
developed for the bipedal robot “ASIMO.” For ASIMO that 
walks while recognizing its current location and the 
surrounding environment and autonomously avoiding 
desks, chairs and other obstacles, cutting-edge 
technologies in robotics that integrate highly sophisticated 
technologies, sensor technologies, mechatronics and 
other technologies are utilized. Staff members for the 
development of ASIMO are involved in the development of 
automated driving technologies, and these members are 
bringing their abilities into full play for further refining the 
technologies required for automated driving. For example, 
during automated highway driving, it is necessary not just 
to drive straight but also to perform freeway entry/exit, 
lane keeping/changing and other sophisticated maneuvers.

At the ITS World Congress held in Detroit, Michigan in 
the Unites States in September 2014, Honda carried out its 
own demonstrations of intelligent driver-assistive safety 

* Cabinet Office – fiscal year ending March 2012: Investigative report on 
economic analysis of damage/loss from traffic accidents
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Example of the configuration of automated driving system

Action planning Vehicle control

Assessment 
of the situation

(artificial
intelligence)

Recognition of the driver’s vehicle
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Traffic signalVehicle

Driver’s vehicle

I’m turning right.

Traffic congestion
is taking place.

Thanks.

Beware of a vehicle 
going straight ahead.

Motorcycle is 
making a right turn.

I’m turning left, but the vehicle
ahead is going to turn right.

I’ll be careful.
Thank you.

Traffic congestion ahead

Excuse me for going before you.
I’m making a right turn.

From static information such as maps and surrounding structures to dynamic 
information that includes weather such as rain and fog, traffic controls/congestion, 
location of driver’s vehicle/other vehicles and traffic signals, information is shown 
with a layered structure and provided to each vehicle as an integrated digital map.

At the “2014 ITS World Congress” in Detroit, 
in addition to automated highway driving, 
Honda also demonstrated an “omni-directional 
driving safety system,” which utilizes a 
technology called “V2X,” in an urban area. 
This system utilizes sensors installed on the 
vehicles, “DSRC” (Dedicated Short Range 
Communications) and other technologies. It 
exchanges information on locations, etc., 
with communication devices installed on 
motorcycles (V2M: Vehicle to Motorcycle) 
and bicycles (V2B: Vehicle to Bicycle), 
smartphones and other devices that 
pedestrians are carrying (V2P: Vehicle to 
Pedestrian). This system alerts the driver of 
the vehicle to the presence of others at an 
intersection with blind spots, for example, 
and applies the vehicle’s automatic brake 
when deceleration is required.

From an 
oncoming vehicle
(vehicle to vehicle)
You cannot see traffic 
congestion ahead 
because of a sharp 
curve. In such a 
situation, notification 
of the occurrence of 
traffic congestion by 
an oncoming vehicle 
enables the driver to 
decelerate in plenty 
of time.

At the site of traffic 
congestion
(social infrastructure 
and vehicles)
At the site where 
traffic congestion is 
taking place, its cause 
is communicated to 
approaching vehicles 
in advance.

At the intersection 
(pedestrian to vehicle)
When a pedestrian wants to cross a road, he/she will be 
able to do so with peace of mind by sending a message and 
making his/her presence known to the surrounding vehicles.

TOPICS

Realization of “omni-directional driving safety system” that coordinates with motorcycles, 
bicycles and pedestrians

technologies and automated driving technologies that we 
had developed so far. We showcased intelligent driver-
assistive safety technologies, which combine “Honda 
SENSING”/”AcuraWatch” with “DSRC” (Dedicated Short 
Range Communications), and automated cruising, which 
includes freeway merging/exiting and lane changing. This 
is a declaration of Honda’s intention to put automated 
highway driving into practical use in the near future.

Active participation in the creation of maps and 
other projects that are based on public-private 
partnership
To realize automated driving on highways and open roads, it 
will become important from now on to engage in initiatives 
in what can be characterized as the area of partnership, 
with other companies in the industry, other industrial 
sectors, government agencies and other related parties.

Open roads are also used by pedestrians and cyclists. 
In addition, the complexity of the road environment cannot 
even be compared to the highways, due to the existence 
of intersections, traffic signals, and the inconsistent use of 
white lines to indicate lanes. To realize automated driving in 
such an environment, it is necessary to obtain information 

on real-time maps and conditions of roads ahead from the 
outside through communications. At the same time, it is 
also necessary to put legal frameworks in place, in order to 
clarify where the responsibility lies in case of the 
occurrence of an accident after the realization of fully 
automated driving. In other words, for the realization of 
automated driving, we need to proceed with activities in 
both of the following areas: the “area of competition” in 
which we will refine core technologies on our own and 
compete with others in safety, recognition accuracy for 
driving road conditions, etc., and the “area of partnership” 
in which the social infrastructure, such as roads and digital 
maps, and the legal frameworks will be put in place. 
Research on the “dynamic map,” which is pursued in the 
“Innovation of Automated Driving for Universal Services 
(SIP-adus)” project under the Japanese Government’s SIP 
(cross-ministerial Strategic Innovation promotion Program), 
can be characterized as a typical example in the area of 
partnership. Honda will strive to realize automated driving 
in compliance with international standards through active 
participation in worldwide projects based on the public-
private partnership, in addition to the pursuit of research 
and development on our own.
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Example of the configuration of automated driving system
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At the “2014 ITS World Congress” in Detroit, 
in addition to automated highway driving, 
Honda also demonstrated an “omni-directional 
driving safety system,” which utilizes a 
technology called “V2X,” in an urban area. 
This system utilizes sensors installed on the 
vehicles, “DSRC” (Dedicated Short Range 
Communications) and other technologies. It 
exchanges information on locations, etc., 
with communication devices installed on 
motorcycles (V2M: Vehicle to Motorcycle) 
and bicycles (V2B: Vehicle to Bicycle), 
smartphones and other devices that 
pedestrians are carrying (V2P: Vehicle to 
Pedestrian). This system alerts the driver of 
the vehicle to the presence of others at an 
intersection with blind spots, for example, 
and applies the vehicle’s automatic brake 
when deceleration is required.

From an 
oncoming vehicle
(vehicle to vehicle)
You cannot see traffic 
congestion ahead 
because of a sharp 
curve. In such a 
situation, notification 
of the occurrence of 
traffic congestion by 
an oncoming vehicle 
enables the driver to 
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At the site of traffic 
congestion
(social infrastructure 
and vehicles)
At the site where 
traffic congestion is 
taking place, its cause 
is communicated to 
approaching vehicles 
in advance.

At the intersection 
(pedestrian to vehicle)
When a pedestrian wants to cross a road, he/she will be 
able to do so with peace of mind by sending a message and 
making his/her presence known to the surrounding vehicles.

TOPICS

Realization of “omni-directional driving safety system” that coordinates with motorcycles, 
bicycles and pedestrians

Bringing the joy of mobility that is uniquely Honda to 
automated driving as well
Currently, as future images of cars, various corporations/
organizations including Honda are proposing their visions 
of mobile study/living/meeting/entertainment space, but 
what we would like to emphasize is that, even with the 
advent of the age of automated driving, Honda will 
continue to offer the values that drivers have expected 
from personal mobility – the fun of driving, a sense of 
excitement, or how to enjoy the driving itself without 
setting any destination.

Mobility with no traffic accidents, congestion or 
environmental pollution while providing “the joy and 
freedom of mobility” to enable anybody at any location to 
go anywhere he/she desires anytime, which raises positive 
impacts in social/economic/environmental aspects to the 
ultimate level – that is the automated driving system for 
which Honda strives.
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