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Message from the President
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Large numbers of technology innovations in manufacturing
and production, transportation, telecommunication, and
other activities have brought spectacular economic growth,
great prosperity, and lots of benefits to our daily life.
However, this achievement has caused numerous and
complex problems such as environmental destruction,
pollution, regional conflicts, etc.

Various groups of researchers have been working very hard
to find the resolutions to address these problems. Industri-
alized countries have produced results in overcoming them
to some extent through structural reform, innovative
technologies, new discoveries, etc. Among some of the
developing countries, a transition is taking place with
economic development moving away from its initial infancy
stage toward dramatic growth; especially, in the infrastruc-
ture and transportation development sector. Nevertheless,
the increase in transportation usage has caused much
pollution and energy security issues which are the main
challenges for the nations. Lately, the United Nations and
many countries around the world are making efforts to
achieve Sustainable Development Goals (SDGs). Together
with them, now it is time for all of us to join hands and take
action to secure the continuous prosperity of our mother-
land and society. This is the direction in which we believe
humankind should evolve.

Having such situation as a background, “Driving Towards
Sustainability with Eco-Transportation” has been selected
as the theme of the Honda Y-E-S Forum 2018 which was
designed as a venue for discussion among academic
experts, young researchers, scientists, and engineers of
Asia, including Japan, to raise up their consciousness of
issues in the region and the role that science and technol-
ogy should fulfill in resolving them. The Forum hopes to
contribute to human resources development in the science
and technology fields, and human network growth in the
area through cooperation between countries involved in
the program.

How do Asian countries and the rest of the world cooperate
and plan together to drive our society toward sustainability,
with so much attention on eco-transportation? Answering
this question is the purpose of this Forum. Through this
activity, we hope that we can encourage young people who
are expected to be the next leaders, to make positive
changes for a better future for their nation and humanity.
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Hiroto Ishida

President, Honda Foundation
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B What is Honda Y-E-S Award?

The Honda Foundation started the Honda Y-E-S (Young Engineer and Scientist’s) Award program to foster future leaders of
science and technology fields in 2006 as a part of the Honda Foundation’s 30th anniversary project. It is implemented in
Vietnam, India, Cambodia, Lao PDR and Myanmar, and many awardees come to study in Japan.
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Speaker Profile

Prof. Yoshihiro Suda

Professor, Advanced Mobility Research Center,
Institute of Industrial Science, The University of Tokyo

Yoshihiro SUDA is Professor of Institute of Indus-
trial Science (IIS). He graduated from the Depart-
ment of Mechanical Engineering, The University
of Tokyo in 1982 and earned a Doctoral Degree in
1987. After working as Associate Professor of
Hosei University and Guest Associate Professor of
Queen’s University at Kingston, Canada, he
worked as Director of the Advanced Mobility
Research Center and the IIS Chiba Experiment
Station. His research area is dynamics and control
engineering, human-machine interface, and
their applications to automobile and new
generation mobility. He has conducted many
industry-academia collaborative projects with
automobile and railway industries, and devel-
oped many practical outputs such as the
automated platoon truck system. He is a board
member of JSAE, ITS Japan, and a leading
member of several Japanese Government
committees. He has hosted numerous interna-
tional conferences.

Prof. Takayuki Morikawa

Professor, Institutes of Innovation for Future Society,
Nagoya University

Research Leader, Mobility Innovation Center,
Nagoya University COI (Center of Innovation)

Professor Takayuki Morikawa obtained his Master
of Engineering from Kyoto University in 1983 and
Master of Science from Massachusetts Institute of
Technology (MIT) in 1987. Thereafter, he
obtained his Ph.D. from MIT under the supervi-
sion of Professor Moshe Ben-Akiva in 1989. In
1991, he began to work as Associate Professor at
Nagoya University. From 1996 to 1997, he
worked as a visiting associate professor at MIT.
Since 2000, he has been a professor at Nagoya
University. Now Professor Morikawa serves as the
Research Leader of Mobility Innovation Center at
Nagoya University COIl.

His research areas are travel behavior analysis,
transport demand forecasting, transport policies,
and intelligent transport systems.




Speaker Profile

A B B cmsitmies msrRaDE Y 5 — FEHRES

1081 4. AFEATRZA IC AR, PIRAHEE (ICE) BB ICRR. T ICIRT Y VY OREHCHD 2.
1005 & | (4. IR BB BB BRI IR, MEER 5 v 2 PRSI S X5 A BT BHZE
B Hb 3, £/, FOCXPFCX 2 5 U 7 1« OIBERRIC 513 3 BREFRET 5. BREVR— Vv —, ¥
—FRE— v — BITRE LS. BEC LGRS EES 3,

Mr. Takashi Moriya Senior Chief Engineer, Automobile R&D Center, Honda R&D Co., Ltd.
Takashi Moriya joined Honda R&D Co., Ltd. in 1981 and was assigned to the Internal Combustion
Engine (ICE) Design Department, where he mainly engaged in future ICE design. In 1995, he joined the
Fuel Cell Electric Vehicle Development Department where he engaged in research activities in relation
to Fuel Cell Stacks and Systems. At the department he also researched early phase FCX and the FCX
Clarity development. Today, he is a Senior Chief Engineer after having worked as a Department
Manager, a Senior Manager, and an Operating Officer.

Biography of Panel Discussion Facilitator
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R e A4 =
Eﬁ%ﬁﬁ?{j{q_&‘ﬁj{_}%{ﬁ Professor Sunami holds BSFS from Georgetown University. He obtained MIA and
BlFR PhD in Political Science from Columbia University. He is currently Professor, and
H H Vice President at GRIPS. He is serving as Special Advisor, Cabinet Office responsible
Dr. AtSUShI Sunami for Science and Technology and Innovation and President and Executive Director,
the Ocean Policy Research Institute, the Sasakawa Peace Foundation. Before
joining GRIPS, he was Fellow at the Research Institute of Economy, Trade and
Industry established by the Ministry of Economy, Trade and Industry, Japan
between 2001 and 2003. He also worked as a researcher in the Department of
Policy Research at Nomura Research Institute, Ltd. from 1989 to 1991. He was a
visiting researcher at Science Policy Research Unit, University of Sussex, the U.K.
and Tsinghua University, China. He is also a member of the Advisory Board for the
Promotion of Science and Technology Diplomacy in Ministry of Foreign Affairs of
Japan, the Council for Science and Technology in the Ministry of Education,
Culture, Sports, Science and Technology and the Expert Panel on Basic Policy in
Council for Science, Technology and Innovation of Cabinet Office.

Vice President, Professor,
National Graduate Institute for
Policy Studies (GRIPS)
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Nguyen Cong Tu
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INJ A TIRKE YEBETEE
EERMARE

2008 Y-E-S Awardee

. Engineering of Electronic
Materials, Hanoi University of
Science and Technology /
Doctor of Photonics and
Optoelectronics System, INSA
Toulouse, France

Lecturer & Researcher, School
of Engineering Physics, Hanoi
University of Science and
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w

i i

Nguyen Thi Thu
Huong

1.2012% Y-E-SERETE

2RNFLAERKZEN/ AR
RETH |

3. EER IR (KIST)
BLSEHEE

1.2012 Y-E-S Awardee

2. Environment Engineering,
Vietnam National University,

Le Quang Hieu

1. 20124 Y-E-SEREZEE

2. \/ 1 ITRIKT BHEM/
BARZFICTIYE1—%—
REFELSIE

3. Idxv bt BERITEE
E/EYTIWIN=T VU3
URINVITYRR

1.2012 Y-E-S Awardee

2. Information Technology &
Master of Computer Science,

Hanoi ] Hanoi University of Science
3. Ph.D. candidate, Institute of and Technology

Science and Technology (KIST), 3. CTO, Econet Corp / Cloud
Korea Evangelist, Viettel Group

1.REE 2.2F 3 REOHZE
1.Y-E-S Award Year 2.Education 3.Current Occupation

Sashank Vandrangi

1.2013% Y-E-SEMETEE

2AY RIBKREYRI AR
I

3ARARNYAVYIT AT
W=7 IRIAY -V
)2

1.2013 Y-E-S Awardee

2. Mechanical Engineering, IIT
Madras
A

Management Consultant,
Boston Consulting Group

w

AVIRY

Cambodia

Harsh Kabra

1. 20144 Y-E-SEMEZEE

2.4V RIBKERY R
METE

3 RAYRLVIY XEFTR
ROV A JR= 3 VIR
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1.2014 Y-E-S Awardee

2. Engineering Physics, IIT
Bombay

3. Engineer, Mercedes Benz
Innovation Lab, Berlin,
Germany

Shyam Sunder
Prasad

1. 20144 Y-E-SEREZE

2. 1Y RIBRFRIARAK
BRI¥

3INVAA=I YLAYVES
AVE 95—V R —F
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1.2014 Y-E-S Awardee

2. Electrical Engineering, IIT
Bombay

3. Senior Engineer, Samsung
Semiconductor India Research,
Bengaluru

1.REF 2. FF 3 REOBE
1.Y-E-S Award Year 2.Education 3.Current Occupation

Kim Keosopanha
1.2008% Y-E-SEMESZEE

FTIURRIAY MCHITBELTSIE

1.2008 Y-E-S Awardee

Ministry of Commerce of Cambodia

XATR-RBAIIRELSROEDTY.
#Organizations and titles are at the time of the Forum.

22AVRYFZIRKE BREM-CEIZ/EY
TRYIRZ(IIVR)CTRBREDT AT

3. AVIRI TEBE MENEMABIERE

2. Food Technology and Chemical Engineering, Institute
of Technology of Cambodia / Master of Sustainable
Management of Food Quality, Montpellier, France

3. Lab Officer of Microbiological Lab Department,

Plong Malypoeur

1.2009% Y-E-SEmMEZEE

2FNT/RYKE AvEa1—F—RE/)—
T - ARV IRZNRLF)ICTAIY S —
Fy MNAYE1—FT 1 Yy ITRZELTSIE

3. AVIRY 7 ABARRIT T mmBAREEE

1.2009 Y-E-S Awardee

2. Computer Science, Royal University of Phnom Penh /
Master of Engineering in Internet Computing, K.U
Leuven, Belgium

3. Head of Research and Product Development, ABA
Bank, Cambodia
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Lao PDR 1.Y-E-S Award Year 2.Education 3.Current Occupation

Kaynhasith Xayalath

1.20144% Y-E-SEREZEE

2. A REIKRE £LRTF

3.7y N5 A ERZEBIRER St BB
HERME

1.2014 Y-E-S Awardee

2. Civil Engineering, National University of Laos

3. QS engineer, HAZAMA ANDO Corporation, Wattai
International Airport Expansion Project

Mary Pakdimanivong

1.20114 Y-E-SEMEREE

2. 7AREMNKRE BEE-WXTY/ BEXER (R
B KH) IC TERTFRAELS IS

3. A X INTRAKH & (BIREN) REWE

1.2011 Y-E-S Awardee

2. Road and Transportation Engineering, National
University of Laos / Master of Science in Civil
Engineering, Chungnam National University, Daejeon,
South Korea

3. Executive Assistant, Intra Corporation Sole Co., Ltd.
Lao PDR

P g
—_y

1. REF 2.FFE 3 REOHE
Mya nmar 1.Y-E-S Award Year 2.Education 3. Current Occupation

Co SelLin

1. 20154 Y-E-SERpEREH

2. X VFL—IRKY ATH

3. BEIEEME (V-2 2R)

1.2015 Y-E-S Awardee

2. Civil Engineering, Technological University (Mandalay)
3. Freelance Structural Engineer

XETB-RBAIERELSROEDTY,
*%Organizations and titles are at the time of the Forum.
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Opening Remarks

Hiroto Ishida

President, Honda Foundation

Greetings from President at the Y-E-S Forum

Thank you for the introduction. My Name is Hiroto Ishida,
president of Honda Foundation. As the opening of this
Forum, | would like to thank everyone who joined today’s
forum here in Fukutake Hall in University of Tokyo. And
| would like to deeply express my gratitude for all the
support and cooperation offered from various organization
of people including Japanese students for joining and
applying for the Research Poster Contest.

Honda Foundation has been developing the grant program
"Y-E-S” for awarding excellent undergraduate students in
5 countries Vietnam, India, Laos, Cambodia, and Myanmar.
The representatives of awardees in each country have
planned, discussed, and organized today’s Y-E-S Forum
for further extending the Y-E-S Award program. The main
purpose of this forum is to contribute the developing
skills and abilities of students who study here in Japan.
It also aims to expand the human network through
communications among awardees with Japanese scientists
and academia getting to know each other closely, and
bringing back what is learnt during the forum to home
countries.

The theme for today’s discussion is “Driving Towards
Sustainability With Eco-Transportation”

On the process of developing in each countries, a rapid
growth of economy and increasing transportation
utilization have caused much air pollution, traffic
congestion and accidents influencing whole energy supply

08

and demand system. Nowadays, sustainable development
for such countries is very important and the United Nations
and many countries in the world are making efforts for
achieving Sustainable Development Goals, SDGs.

How do Asian countries and the rest of the world cooperate
and plan together to drive our society toward sustainability,
with so much attention on eco-transportation and eco-
technology? Answering this question is the purpose of this
Forum. Through this activity, we hope to encourage young
participants who are expected to be the next leaders in
each country, to make positive contributions to a better
future for their nation and human being.

I would like to conclude my greeting by asking for your
continued cooperation with Honda Foundation in the
future. And please spend good time in this good hall at the
University of Tokyo. Our metrology agency declared that
the rainy season in Japan was over, but we still have heavy
rain. Tokyo today has sunshine but other area of Japan
has very heavy rain fall and even flood. Prof. Matsunami
from Kyoto and many of other participants from area
other than Tokyo came to the Forum despite such weather
condition. We believe that rain fall and sunshine in June
and July will bring about good fruits and crops in August
and September. So, today’s discussion and talks will bring
about good fruits and discussion for future of our countries.
Thank you very much.

Honda Y-E-S Forum 2018
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Nguyen Cong Tu

Representative of Y-E-S Awardees

Opening Remarks by Representative of Y-E-S Awardees

Good Morning Ladies and Gentlemen,

I am Nguyen Cong Tu, Honda Y-E-S Awardee 2008 from
Vietnam. | am a Chairman of Preparation Committee of
Honda Y-E-S Forum 2018. it gives me immense pleasure to
be present here and commence third edition of Honda Y-E-S

Forum.

Honda Y-E-S Forum was conceived as a platform where
past Honda Y-E-S awardees from Vietnam, India, Cambodia,
Laos and Myanmar can come together and engage with
Japanese intelligentsia - comprising of researchers, students,
professors and industry representatives to discuss about

eco-technology.

The topic of Honda Y-E-S Forum 2018 is “Driving Towards
Sustainability With Eco-Transportation”.

In the first edition which was held in 2015, we discussed
about pollution. Just to get some perspective, 23% of
world’s total carbon dioxide emission comes from burning
fossil fuels — 75%of which is accounted by road transport. In
Forum 2016, we talked about energy. 95% of road transport

depends on oil — and this corresponds to 60% of world’s

09

total oil consumption. It is quite apparent that for tackling
pollution and achieving energy security, we need to work
towards energy-efficient and pollution free means of
transport. Hence, we aim to use this platform to talk about

eco-transportation.

The Y-E-S scholars from five countries will present their
own perspective on eco-transportation — what efforts are
being taken and what are the challenges they are facing.
The presentation will also be followed by a panel discussion
in the later half of the day. | would like to urge a strong
participation from the audience so that we can make it
a dialogue, and not a monologue. We will love to take

questions and deeply appreciate the inquisitiveness.

We all are also very excited and looking forward to the ideas
presented by young Japanese students and researchers

through their posters.

| hope that at the end of the day, we take one step forward

in “Driving towards sustainability with eco-transportation”.

Thank you and welcome to Honda Y-E-S Forum 2018.

Honda Y-E-S Forum 2018
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Presentations by the Y-E-S Awardees

In an increasingly connected world, eco- transportation is fundamental to tackle
dual challenges of rising pollution and energy security. The efficiency of new
technologies and materials is still a controversial topic. Using new technologies
and new materials, especially in transportation, indicates the changing of the
habit of people and method in manufacture. These changes not only require
the will of people but also the strong support from society and government
through policies in pursuing sustainable development. Following presentations
about Eco-technological solutions for Water pollution in Vietham (in Honda
Forum 2015); Energy in Vietnam: current status and the potential of wind power
(in Honda Forum 2016), in Forum 2018, the topic of Vietnam team is moving
towards eco-transportation through Vietnamese policies.

In this presentation, firstly we are going to introduce an overall picture of the
transportation situation in Vietnam, some issues regarding pollution that block
us towards achieving eco-transportation. The second is the current technology
policies towards eco-transportation, achievements in big cities of Vietnam.
The last section of this presentation will show Preliminary loT applications in
Vietnam.

We begin with some key figures. Vietnam is a developing country in the most
active region in the world i.e. South-East Asia. In 2016, the population of Vietnam
was about 93 million. The GDP per capita is approximately 2200 US dollars.
Vietnam has a young working force with approximately 55.5 million people in
the working age. It is interesting to note that there are approximately 52 million
using motorbikes in Vietnam out of 55 million of working population. These
motorbikes are used not only for daily private transportation but also business-
like grab-bike, taxi-bike or mobile/portable-shop. These two numbers mean in
Vietnam a person in working age uses 1 motorbike.

11
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Nguyen Cong Tu

2008 Y-E-S Awardee

Nguyen Thi Thu Huong

2012 Y-E-S Awardee

Presenter | Le Quang Hieu
2012 Y-E-S Awardee
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With this ratio, there is a lot of private transportation means in Vietnam (2500
motorbike per 1 km square with mostly using A92/A95 fuel), especially in
rush hour (from 7 to 8 am in the morning, and from 4 to 7 pm in the evening).
Transport congestion happens on daily basis due to a huge number of private
vehicles, particularly in metropolis cities such as Hanoi and Ho Chi Minh city.
Instead of spending 15 minutes for a 5-km distance of commuting from home
to office, people must spend 30 minutes or even more. This is not only wasting
time but also extra emission gas leading to air pollution with AQI always around
the unhealthy range.

Emission gas from transportation (mostly in-land transportation) is the main
reason for environmental pollution air. From the table, we clearly see that there
are three main sources of air pollution (Carbon monoxide, nitrogen oxide, sulfur
oxide and Volatile organic compounds): thermoelectric, industrial production,
service, living, and transportation, in which transportation contributes 86% of
carbon monoxide gas and 94% of Volatile organic compounds. In the graph,
the distribution of the motorcycle is clearly showed 60% of CO and 90% of VOC
in transportation are contributed by using the motorcycle. Thus, tackling the
motorcycle section will be very an important part in reducing the emission air
or enhance eco-transportation.

Vietnamese governments have been enacting many solutions such as building
new line of BRT (Bus Rapid Transit) with high priority, building new metro
system, expanding the road, building the cross bridges, promoting use of
electric vehicles by building an eco-system for them like smart-city, preparing
for banning use of motorcycle in city center, changing the schedule of students/
pupils to reduce the number of vehicles participating in traffic in rush hour
etc. Most of these policies are the long-term solutions and these solutions
will change the habit of people and will take a lot of time. Parallelly with these
long-term and expensive solutions (building new infrastructure), Vietnamese
government recently promoted another solution with less impact on the habit
of people and in our opinion has most effect: The technology policies - using
loT platform.

IoT - Internet of Things is one of the most important parts of industrial revolution
4.0. In transportation, loT is embedded in the smart-city model and is deployed
for road density monitoring, reducing personal vehicle density, near real-time
traffic sensors implementing air quality monitoring. With the implementation
of near real-time loT traffic sensors and loT platform, we aim to optimize the
flow of traffic in order to reduce the number of the personal vehicles. One of the
outcomes is reducing the time on road of vehicles and consequently leading to
air pollution mitigation.
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The targeted high-level design of loT in Vietnam is conducted in three layers.
The top layer namely the IoT layer contains sensors & actuators that reach end-
user. The middle layer - fog/edge layer mostly include middle-ware devices and
IoT platforms for distributing the processing workload from centralized cloud
infrastructure into a smaller unit such as traffic light, street light controller, BTS
or personal router, access point. The bottom layer - the cloud layer process and
store almost data collected through the whole stack. This design is following the
proposal architecture of Open Fog Consortium.

Thus, the vital mission in progress towards eco-transportation in Vietnam
through loT is following and completing the whole stack of the above design.The
only obstacle is designing and building the fog/edge layer because up to now,
there is no de-facto standard for either loT platform or device communications.

Hence, here is our proposed timeline of emission mitigation and sustainable
transport with the loT concept for Vietnam, divided into 3 phases.

The first phase is preparation, where we start will small scope of piloting
technology focusing mostly on upgrade transmit infrastructure. The current data
transmitted in Vietnam is only around 300Gb/s per DWDM (Dense Wavelength
Division Multiplexing connection) because we had focused and centralized the
connectivity only in the big city in Vietham. There are some decrees that target
upgrading connectivity of province level to DWDM SFP for bringing the overall
throughput of Vietnam to more than 10Tb per province.

The second phase is shifting. We had already completed some proof of concept
for public Wi-Fi hot-spot in Hanoi (around Hoan Kiem lake) and Danang city. We
also evaluated some solutions for smart parking areas to develop multimodal
transport, logistic services, and network of ICD ports.

The last phase is applying some advanced technologies such as Artificial
Intelligence and Machine Learning in computer vision for traffic jam prediction
and real-time traffic jam monitoring/alerting.

The following sections will cover and show our Preliminary loT applications,
some proof of concept or researched project already implemented in Vietnam.
After that, we would like to show the SWOT (Strength — Weakness — Opportunity
- Threat) analysis based on the current context.
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The first Preliminary application is the “Near real-time traffic monitoring system’,
already implemented in Ho Chi Minh city. The green dot in the digital map is
the security cameras deployed along the roads, and the red/green lines show
the current traffic situation of the road. Almost the status of traffic on roads is
currently updated manually by public security officers.

Another Preliminary application of “Near real-time traffic monitoring system”
was POCed in Hanoi. This is the head-quarter of the system, showing all the near
real-time stream and alerts of traffics from piloted roads.

The communication between the headquarter and in-field officers were mostly
performed manually by walkie-talkie.

These two above traffic monitoring system can only provide the traffic status
based on computer vision through the public security camera, and this
approach is depended on many factors that can affect the result such as weather
or network, device quality etc. Another approach for solving the problem of
monitoring traffic in real time is tracing the road density based on mobile cells
tracking in Hanoi. This is a research project, funded by a Singapore NGO with the
pilot area around 50 ha, around one district of Hanoi.

The target of this project is predicting the road density by passively gathering
mobile cell ID properties such as durations, movements in one small area and
then visualizing the result.

There are some blocking points of this research project for applying in real life
such as some policies in collecting information from personal mobile devices.

For the summary, we gather some key factors in following SWOT graph of
applying loT technology policies in Vietnam. Currently with all pilots and PoC
projects such as near real-time traffic monitoring, tracing road density based on
mobile cell tracking, Vietnamese government can have a potential data lake for
mining and having a concrete general view of the current civil engineer. Then,
with all mining information, we can reduce the traffic congestions by expanding
along with applying new technologies for enhancing transportation and civil
engineering strategy.

The problems here in Vietnam are the data integrity and data consistency could
lead to wrong behaviors and produce bad recommendations. Another concern
in Vietnam is the security of loT devices and loT platform.
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For conclusion, the Vietnamese government has been promoting transportation T :
policy to follow sustainable development. Most of the policies are long-term N W u,»
policies, but recently the Vietnamese government strongly stimulates the use of . ] .
eco-transportation technologies (loT deployment, Electric Vehicles...). ’
These policies, up to now, are not comprehensive and synchronous; we need to
spend more effort on research and consulting to build a comprehensive policy in |
all fields (transportation, construction, education, culture etc.). Our government
strongly supports the usage of loT on smart-cities and on optimizing the traffic P
flow, but it is just the beginning.
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Inland Water Transportation
Benefits of using Inland waterways to reduce the ecological impact of freight transportation

Good Afternoon, everyone! | am Sashank and am excited to be here. | am grateful
to the Honda Y-E-S organization and to all of you for making this event possible.
Today, we are going to talk about Inland Water Transportation as a means to
achieve sustainable transportation and how India adopting this mean of

transportation. Inland Water Transportation
Benefits of using Inland waterways to reduce the
ecological impact of freight transportation

i
I

INDIA

There are three members of our team: Harsh Kabra, Honda Y-E-S Awardee 2014;
Shyam Sunder Prasad, Honda Y-E-S Awardee 2014 and me Sashank Vandrangi, Introduction to Indian team
Honda Y-E-S Awardee 2013.

Harsh Kabra Sashank Vandrangi Shyam Sundar

Honda Y E S Awardee 2014 Honda Y E S Awardee 2013 HondaY[E'S ‘Awardee 2014
Mercedes-Benz Innovation Boston Consulting Group
Lab

Before | begin, | just want to set some context how large and crowded India
is. India has 1.3+ billion people in an area of 3.3 million kmZ. India is a young
country with the 65% of the population is younger than 35. India has a highly
dense population of 482 people/km? - 2.7 times of China’s density of population.
Demographically, India is a young country and is entering a phase of economic !
growth. Transportation and Industrial infrastructure are the pillars of economic Land of 1 N

growth for any country. g:égtﬁs area

2% largest population
in the world

65% younger than 35

2.7X population
density of China
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But the economic growth comes at a cost. In the graph is the indexed CO:
emission per capita from 1960 to 2014 of India, Japan, China and whole the
world. We see that, with the development, the rate of emissions rises faster than
the rate of population growth.

Japan starts the industrialization since the 1960s with the drastic increase in
indexed CO2 emission per capita. After that, the CO2 emissions of Japan is almost
constant. Look at the Chinese and Indian industrialization journeys, they start
much later in the 1990s and they have a drastic increase in CO2 emissions per
capita in the period from 2000 to 2014. This trend seems to continue increasing.
This increase also causes the clear rise of the CO: index of whole the world.
Industrialization (more power plant, more chemical plant,) and transportation
(freight or industrial transportation) are the two main reasons for that growth.

We consider three big media of freight transportation: road, rail, and water.
Regarding Inland waterway, it is a valuable transportation mode with 48%
cheaper per ton and it requires 77% lesser fuel. So, Inland waterways is an
amazing choice of transportation for large freight - it is cost effective and
more fuel efficient (for same weight; which means it makes both business and
ecological sense to adopt this mode.)

India has invested extensively in transportation. We now have the world’s 2"
largest road network, the 3™ most active rail network, the 3™ largest aviation
network, but our inland waterways network is still very poor.

The using of freight transportation utilizing inland waterways in India is under
potential. Only 0.5% of Indian freight travels by waterways. This is much lower
than global benchmarks - the USA at 6.3%, Europe at 7% and China at 8.7%
which have similarly sized geographies.

Of 14,500 recorded km of inland waterways in India, only about 2000 km are
utilized. This indicates a large potential to utilize this resource further.

The Government has noticed, and they start the project called Jal Marg Vikas
which focuses on developing 1360 km of Ganga river which connects two large
industry centers — Allahabad and Hadia.

This project will make Inland Water Transportation contribute larger part in
freight transportation in India. In 2023, it proposedly services 40% of all traded
goods.
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Now that we've discussed how IWT is a valuable option, let’s get to the challenges
of adopting this mode. The key challenge to IWT adoption is ensuring that the
river maintains “Least Available Depth”

This means that the river should have a minimum depth and steady flow
characteristics between both ports. This requires artificial management - such
as dredging, constructing barrages, river straightening, etc. All these activities
affect the delicate water ecosystem in many ways.

These man-made interventions to maintain depth create low-energy zones
favorable for deposition and comes with two major challenges: rapid siltation
and large seasonal variation.

With the first challenge, we propose to use water injection dredging technology
to reduce the ecological impact. One alternative to conventional dredging is
water injection. This approach uses water pressure to liquefy silt deposits. The
induced currents deposit dense slush in the bottom of the river and ensure that
the sediments remain inside the river ecosystem.

The disadvantages of conventional dredging are the loss of micronutrients in
soil and the change in water turbidity leading to the growth of unfavorable
organisms.

These pictures are the schematic of water injection. The dredging process
starts with the water high pressure to liquefy silt deposits. Then the induced
current will shift sediment from one area to another. This new technology help
to protect aquatic organisms from the suction stream in traditional dredging
method - it means dredging water injection method is eco-friendlier.

The second challenge is designing for the large seasonal variation.

To monitor the sediment depth, water turbidity, water flow characteristics, etc.,
the river information systems will be installed at specific points in the river.
Another pro-active measure is to use eco-friendly temporary structures called
Bandals instead of permanent barrages. The Bandals are made of bamboo and
other ecologically sensitive materials; they can be installed seasonally, and they
cause minimal impact on water ecosystem.

In addition to this, there are two more projects which help reduce the ecological
impact: Proactive identification of ecologically sensitive areas and ban on
dredging in these areas; and managing a river information system to collect and
monitor the ecological health of the river.

In summary, Inland Water Transportation is both ecologically and economically
efficient. It is worth investing in research to identify and solve these problems to
unlock sustainable growth.
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Implementing IWT in an ecologically
sensistive manner is complicated...

Least available depth is a ... and comes with 2 major
critical factor in IWT... challenges

Vessels require minimum depth A
to transport cargo safely '
« Seasonal variations

« Topographical variations
Rapid siltation

Man-made interventions to L1
maintain depth create low- Il
energy zones favorable for

deposition

Large seasonal variation

#1 Water injection dredging to reduce the
ecological impact

Disadvantages of
conventional dredging
« Loss of micronutrients in soil
« Change in water turbidity
leading to growth of
unfavorable organisms

Water-injection dredging
reverses sedimentation

« High pressure water injection
on river bed to liquefy silt

« Liquified silt transported
horizontally to area with high
energy

Backup: Schematic of Water Injection

Dredgmg Shifts sediment from one
Image of dredging process area to another
1l v

10
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Public bus transportation in Cambodia
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On behalf of the Cambodia team, | would like to single out PUBLIC BUS CONTENT

TRANSPORTATION IN CAMBODIA as my presentation’s title. | am going to talk . Why do we have to
about firstly why do we have to improve our transportation service in Phnom : improve our
Penh city, secondly what methods, or innovative ideas that the government has ‘ ramspertarion servie
implemented? Then, future plan to develop the transportation. Finally, | will give
the overall summary of my presentation.

in Phnom Penh city?

Il What methods or
innovative ideas have
been applied ?

Ill. Future plan to develop

the transportation

V. Conclusion

First, related to population growth. Transportation connects importantly with b

the living life of Cambodian people. According to the graph, the number of . s o
populations is increasing from 13M in 2008 to 18M in 2030. And meanwhile, i ; '
Phnom Penh resident number will be expanding to more than 2M in 2021.
Therefore, urban transportation has to be changed and improved.

O Population growth

mamns U

| I I

Source of National Institute of Statistics, 2010
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Due to the flow of foreign direct investments remains strong and the main
sources of investments come from China, Asian, and Japan, there have many
constructions in the city and it reached $5.63 billionin 2017. Urban development
typically brings more people to the city, where employment opportunities are
greater than those in rural areas. as well as the increase of GDP per capita creates
the main challenge of urban transport in Cambodia, as its circumstances traffic
congestion become the serious issues in the Capital.

Talking about the number of registered vehicles, Cambodian normally use
motorcycle, car, van, bus, pick-up, or truck as their transportation. Regarding
the graph, their numbers are increasing from 2011 to 2016. We can see that the
number of motorcycles dominates the biggest share of the registered vehicle
about more than 3 million from 1990 to 2016. The second is the car that we
imported about 6000 used and new cars per month.

When there has the high growth of the number of vehicles and most of them
are old and without pollution control devices so the emission of CO: to the
environment has to be concerned. Following the graph, we estimated from
2000 to 2050; all vehicles will contribute to expanding the emission more CO:
to the environment.

Not only the number of vehicle and people but also there another reason for

transportation issue. For example, poor law implementation, dysfunction of the

traffic light, driver behavior without respecting traffic law, the last is the lack of

road and railway networks and without the efficient urban transport. We have

faced the effects of this issue:

= Economic efficiency: losing petrol, working time, air pollution and the
population’s health.

= The loss of the national budget and population totaling $300 million every
year not including traffic accident.

= Lost $500,000/month for traffic jam for Phnom Penh city.
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O Investment in city

» Construction investment during the first nine months in 2017
reached $5.63 billion, up 22 percent over the same period of 2016,
according to a senior official at the Ministry of Land Management of

Cambodia
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Now our government is reinforcing the promotion of public bus transportation
because it is considered as common larger, environmentally friendly, and
economical service. Today we have 150 buses and 10 lines circulating in Phnom
Penh city. At the start, we got 5000 passengers per day but now between 10
thousand and 20 thousand per day, so it means that Phnom Penh residents have
shown their support and get more regular using this service. This service helps
to reduce of private vehicles car motorcycle by 10 thousand to 20 thousand
units per day. However, we still meet many weak points, for example, uncover
all destination within the city, lack of information about this service to people,
and no spacing to pedestrians to walk to the bus stop.

Coming up the innovative ideas to facilitate the public bus user, our Cambodia
team Y-E-S awardee created the Stop Near Me application. This application can
help the user to know the real-time movement and arrival of the bus, location
and the nearest bus stop, bus operating service time and fee and information
and so on.

Our government has also improved the public bus service, for example,
comfortable bus stops are being installed along the main roads, raising
awareness of the usefulness of the bus to the public on media and at schools.
The price ticket is the cheapest one comparing to other private transport
services. Moreover, all students, garment workers, lecturers, the handicapped,
and the elderly people from 70 years old. Finally, it is increasing the tax on the
imported personal cars that make from the year 2000 to help the environment,
safety and more economical.

Services will expand further next year, once Japan donates about 100 buses
to Cambodia and we will increase the number of the route more and more.
Furthermore, we will adjust the sidewalk for the pedestrian area. Our city call
will plan to organize the parking street on the main roads and local roads to
facilitate the traffic in City Centre.

21
Honda Y-E-S Forum 2018

° O Public Bus Transportation

* Common larger 5,000 passengers/day
at the start, now

+ Environmental friendly between 10,000 and

20,000 daily
* Economical

ﬁ 150 buses
=] and 10 lines
£ ]
Reduce the use of
private vehicles by
@ 10,000 to 20,000
.- units per day
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1.
O Public Bus Transportation

+ Common larger,

+ Environmental friendly

* Economical

A few factors that made public support less

widespread:

* Uncover all destinations within the city
of bus service

« Dissemination of information by City
Hall to citizens has been weak

* No space for pedestrians to walk to the
bus stop

1. an Cambodia

Public City Bus platform

Stops Near Me

Stops Near Me can tell:

* The real-time movement and arrival of  ©- ¥
the bus you wish to catch %
= The nearest bus stop referencing to y
your current location L 1
= The walking direction to any bus stop
you wish
= The location of all bus stops and bus
routes accurately on the digital map
= The full information of all running bus w @
routes -
= The bus operating service time and fee

QO Improving the public bus service

.

Comfortable bus stops are being installed along main
roads in Phnom Penh city

Raising awareness about the useful public bus on media
and at schools

The price ticket ($0.40/ticket) is the cheapest comparing
to all private transport services

Free of charge: students, lecturers, garment workers, the
handicapped, and the elder people from 70 years old

Increasing taxes on used car imports that made before the
year 2000 to help environment, safety, and more economical
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In summary, in Cambodia, the development of public bus transportation is
one of the effective methods to reduce of traffic congestion, the impact of
environmental issues and living standard for Cambodian people. However,
many challenges and issues still have concerned in planning to develop urban
transportation to be more sustainable. | hope that more digital-incorporated
eco-technology initiatives will become the interest for a new lifestyle for
Cambodian.
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Qlmproving on street parking measures in
City Center
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Q Planning to adjust the sidewalk on
Norodom Boulevard in Phnom Penh

0 Bus service will increase in the number of
routes and 140 buses more will be arrived
donated by JAPAN

IV. CONCLUSION

¢ Development of public bus transportation is considered
one of the effective methods to reduce of traffic
congestion, the impact of environment issues, and living
standard for Cambodian people.

« Many challenges and issues have remained in planning
to develop urban transportation to be sustainable.

¢ More digital-incorporated eco-technology initiatives
are foreseen to be of interest for the new lifestyle
Sharing platform as a solution: Ridesharing, Bike-
sharing, Electric-vehicle
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in Lao PDR

On behalf of Laos's team, we would like to bring the title of Adapting Eco-
Transportation Concept to Transportation System in Lao PDR in this Honda Y-E-S TBREL L TS L -
Forum 2018. Honda Y-E-S Forum 2018 sssris

Adapting Eco-Transportation Concept to
Transportation system in Lao PDR

A/ .
B

owards sust: li
Eco-transportatio

July 7,2018 B =iy

Mary Pakdimanivong, Y-E-S Awardee 2011
i 2014

This slide shows the contents of this presentation comprised of 1. Background i
of the transportation system in Laos; 2. the occurred challenges; 3. the solution
and 4. Conclusion.

1. Background
2. Challenges

3. Solution

4. Conclusion
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Lao, officially the Lao People’s Democratic Republic, Lao PDR is a Southeast
Asian Country and a land-linked country bordering Myanmar, Cambodia, China,
Thailand, and Vietnam. The total land area is 238,600 km2 and about 7 million
people live in its 18 provinces, with the GDP per Capital is 2,353 USD.

The current transport infrastructure in Laos is at an early stage of development
with the road density of 6.1 km per 1000 people.

There is 5 main transportation used in Lao PDR including: 1. City bus; 2. private
car; 3. Motorcycle; 4. Boat and 5. Airplane.

Until 2017, the number of registered vehicles has totaled 817,358 units, of which
563,696 are motorcycles, 55,714 sedans, 112,471 pick-up trucks, 23,559 jeeps,
29,722 vans, 30,268 trucks and 1,928 buses.

The figure shows the statistic of passenger traffic which shows the highest
passenger traffic is by land and it is increasing annually as well as the freight
traffic, the result shows the freight traffic by land is the highest compared to by
water or air.

As the current situation, most of the Lao people prefers to use their own private
car and motorcycle rather than the city bus. So, the Government of Laos is trying
to persuade citizens to use public transportation more by enhancing public
transportation and promote the sustainable friendly concept.
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Due to the inconvenience of the old city bus, with the cooperation of Laos
and Japan; Japanese Government has supported buses to enhance the
transportation in Vientiane which is the capital city in Laos.

Also, the passenger can track the real-time location of all city buses in Vientiane
by the link https://lao.busnavi.asia/?lang=lo

Furthermore, City buses provided by the local government of Kyoto, Japan have
been operating in Vientiane on a trial basis since November 2017.

And since January 2018, the airport shuttle has been operating to provide more
convenient passenger service.

For the challenges, there are many threats to transportation in Laos comprise
of the increase in population and automobile, effects of natural disasters, poor
transportation infrastructure and road traffic congestion.

With the main problems occurred are road traffic congestion during peak
hours, unpaved road, and poor pavement quality, also with destroyed road
infrastructure from urban flooding and poor drainage system.
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AND due to the fact that air pollution in Vientiane which is the capital city is Ve Air Pollution Problem

quite HIGH and Air Quality is quite LOW.

Source: hitps.//www.numbeo.com/pollution/in/Vientiane

To adapt the Eco-Technology concept to the Transportation system in Laos is
the SOLUTION.

Adapting Eco-Technology Concept
to Transportation System in Laos

Laos has applied the Eco-Technology concept to Transportation system by the

. . . .. .. . Pilot E-Bus project in Luangprabrang, Laos
Pilot project called E-Bus project. The E-Bus service is an emission-free alternative

to replace the traditional tuk-tuk. P R (oS

Public electric buses are operating since 2015 in Luang Prabang which + The E:Bus service is an emission free aemative to
replace the traditional TUKTUK

is the UNESCO World Heritage town by promoting inexpensive fee and S

(inexpensive and environmental friendly)

environmentally friendly.

Source: hitp//wwwuangprabang guide/luang-prabang-e-bus/

The E-bus Project currently involves over 30 electric buses including 14 buses
provided as a grant from the Japanese government and around 20 buses
operated by the Lao Green Company.

Pilot E-Bus project in Luangprabrang, Laos

v The E-bus Project currently involves
over 30 electric buses

= 14 buses provided as a grant from the Japanese government
= 20 buses operated by private company
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Along with Vientiane Capital City, E-Bus service tour for travelers to tour around
the capital city has operated by many tour service companies.

There are many reasons why “The Vientiane sustainable urban transport project”
should be established; because the central core of the city is crowded, which has
a mixture of government, educational, religious, and commercial institutions,
as well as residential areas, and is also the tourism center, with many hotels and
historical and cultural attractions. Many of the roads in Vientiane are narrow,
and many of the intersections operate in an inefficient manner. As the city is
starting to experience congestion, increased incidence of road accidents, and
deteriorating local air quality. The expanding use of private vehicles is also
increasing greenhouse gas emissions.

For Future vision:

The Vientiane Sustainable Urban Transport Project (the project) executed by the
Ministry of Public Works and Transport (MPWT) of Lao PDR will improve urban
transport operations and capacity in Vientiane by establishing a transport
management entity, high-quality bus services, and bus rapid transit; by
improving traffic management, parking system and vehicle registration; and
improving accessibility for pedestrians and non-motorized transport.

The total project cost is 99.7 million USD which is financing by government
of Laos US$14.55 million, Financing by private sector US$6.41 million, Loan
from Asian Development Bank (ADB) US$23.474 million, Loan from European
Investment Bank credit US$20 million, Loan from OPEC Fund for International
Development US$15 million, European Union - Asian Investment Fund
technical assistance grant EUR 5 million, Global Environmental Facility grant
US1.84 million & other funds.

The project will improve quality of life in Vientiane, improving access and
mobility, promotes sustainable development and greenhouse gas reduction.
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E-Bus service tour in Vientiane,
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Vientiane Capital city tour by
E-Bus service

City tour by E-Bus for foreign traveler City tour by E-Bus for Luxembourg
(by Soutchai Travel Service) Embassy guests

are narrow

= Intersections operate in an inefficient
manner

= Road accident is increasing
& Air quality is getting LOW

= Use of private vehicles (Increasing
greenhouse gas emissions

Source: Ministry of Public Work and Transportation

¥ The project is executed by the Ministry

v The project will improve: of Public W

2. High-quality bus services and BRT
3. Traffic management in the core area

4. Paid parking system and national vehicle
registration system will be established

5. Accessibility for pedestrians and other non-
motorized transport will be improved

Source: Ministry of Public Work and Transportation
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- Loan from European Investment Bank
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- Loan from OPEC Fund for

Development US$15 million # Improve the quality of life in Vientiane|

# Improving access and mobility
# Promotes sustainable development
@ Greenhouse gas reduction

- European Union — Asian Investment Fund
technical assistance grant EUR 5 million

- Global Environmental Facility grant
84 million

Source: Ministry of Public Work and Transportation
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From the beginning, results of the Vientiane Sustainable Urban Transport
Project, Ministry of Public Work and Transportation of Lao PDR has installed the
solar street lights along many road infrastructures in the capital city and due
to an enough sufficient radiation in Vientiane area, the solar traffic lights are
installed to reduce the energy consumption.

Conclusion:

To enhance the transportation system in Lao PDR by adapting Eco-
transportation, it will revolve around the efficient and effective use of national
resources, transport structure modification and create more natural in a friendly
way of traveling.

The transportation system of Lao PDR is still having a chance to expand more
sustainable ways, according to the fact that transportation infrastructure is not
fully implemented yet with a small number of populations.

Knowledge about Eco-technology is the priority for current situations. In order
to make this happen, it requires 3 parties (Citizens, government and the private
sector) to power up and find a better transportation solution.
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effective use of national resources :

Q Transportation system of Lao PDR is still having a chance to expand
more sustainable ways

a more on E concept

O It requires 3 parties (Citizens, government and private sector) to power
up to find a better transportation solution.
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Presenter Co Se Lin
2015 Y-E-S Awardee

Strengthening Yangon’s Circular Rail Network

for Eco-Transportation

Due to industrialization and an increase in population in a few decades, the
demand for public transportation in the big city of Myanmar, Yangon, is
dramatically rising. The government is still finding the best ways to solve this
challenge and one of the possible solutions comes with an idea for upgrading
an old circular rail network in Yangon.

In this presentation, there will be 6 main parts. The first one is the information
of Yangon along with the current transportation modes that are being used by
people followed by the reasons why circular railway is the best possible solution
for the traffic problem. The third one is the description of the difficulties and
current conditions that people are now facing with the use of a circular railway.
Following is a set of solutions that are currently being done or that are likely to
be implemented in the future for the better circular railway system. The fifth one
is about the positive effects of upgrading circular railway system on both the
environment and the local people. Finally, the main points of the presentation
are concluded along with some of the challenges that appeared with the
upgrading project.

Yangon (commonly known as Rangoon) is the former capital city of Myanmar
with an estimated population of around 7.3 million and this massive amount
of population mainly depends on three types of transportation for their daily
routines.
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Currently, people mainly depend on these public transportations:
1. Yangon Bus Service (YBS)

2. Yangon Circular Railway and

3. Yangon Water Bus

%
k 3.Water bus
:".hsﬁﬂ :
The first reason for choosing circular railway is because of the city’s geographical

conditions. As it can be clearly seen from the map, water transportation is

available mainly for people living near the river and for those who are living far
from those areas cannot use the water bus for their transportation. &

Vangon
a7t
< Geographical

Conditions

The second reason for upgrading circular railway is to find a completely
alternative way of transportation from road transport since the government has
already tried many ways to facilitate the traffic problems such as widening the
roads, building flyovers, constructing new roads but the problems still exist. For
this reason, finding an alternative way of transportation is currently needed.

#8 road transport.

Since it is an upgradation project, an old circular railway line is already located —
around the city, so the government can avoid the problems that are likely to
occur if they start a new railway line such as compensating for the people’s
belongings. One interesting point is that the existing line passes through most
of the famous places around the city so if the project is finished, the railway line
might become attractive not only to local people but also to foreigners since
they can go around the city with a minimum amount of time at a cheap cost.

Circular train

< Already existed

< Attractive tour
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But at present, people have many difficulties with using the circular railway. One
major challenge is because of old locomotives and dangerous stations. Current
locomotives travel with an estimated speed of around 8mph and people feel
like “seeds being rolled in the pan” so they feel really uncomfortable with using
it. Moreover, since the old stations are being used for over a long time without
any maintenance, most of the components such as roofs are already damaged,
and people cannot use these properly during bad weathers.

Another problem arose because of the poor infrastructure and lack of regulations
along the railway lines. Although there are pedestrian bridges at some points of
the railway lines, people hardly use these because of no maintenance and as a
result, these are not safe for use and so people just walk over the railway line
although it is dangerous. In addition to this, local sellers use spaces near the
railway lines as a place for selling their products like vegetables and meat. This is
not only dangerous to them but also a cause for creating a polluted environment
around the railway lines.

If the circular railway is compared to other types of transportation such as
cars, buses, or bicycle, it has the lowest percentage of users, with an amount
of approximately 1 percent. So, the government is trying the best to promote
the usage of circular railway among local people in the future. One thing that
is quite interesting to be described here is that it is completely illegal to use
motorcycles in Yangon.

Currently, the local government is replacing old diesel locomotives with new
Diesel Multiple Units donated from the Japanese government. So, a sincere
gratitude is sent to the Japanese government and people for their help. Another
point is that people usually have to jump when they get in or get out of the train
because of low-leveled platforms and for this reason, high-leveled platforms are
being constructed for people to use railways more comfortably and safely.
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In some parts of the railway line, the train drivers need to depend on the
signals delivered by manual workers. For example, waving a green flag to signal
the driver that it is safe to go. Since this is not convenient and there may be
mistakes by human workers, digital traffic signals are being installed along
the railway lines and solar-powered signals may also be used in the future for
being more environmentally friendly. To upgrade the stations, the government
is cooperating with JICA to construct more convenient and reliable stations in
the future. JICA is helping not only in the station upgradation but also the whole
upgradation process.

This project has many positive effects on both people and the environment. In
the first place, cutting trees or clearing the land for making a new way can be
avoided since this is an upgrading project. In addition, the railway system can
carry the maximum number of passengers with a minimum amount of carbon
dioxide emission into the environment compared to other transportation
modes such as cars or buses.

By considering from the social perspective, local people will no longer need
to wait in buses for their daily travel. Currently, people have to spend around
one hour on the bus even to go for a short distance. For passengers with heavy
goods, the circular railway will become the best transportation system for them
since they can carry their products in the cheapest way which cannot be done
with buses.

To conclude the points, although there are some challenges, the circular railway
is likely to be the best solution for traffic problem in the big city both as a
short and long-term solution. It also has a minimum negative impact on the
environment. Finally, the upgrading project is very fundamental and basic, but
it is also essential for the development of the city.
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5. Effects on people and environment

Car, Bus and Rail comparison
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Presentation from Industrial Sector

Mr. Takashi Moriya

Senior Chief Engineer, Automobile R&D Center,

Honda R&D Co., Ltd.

Honda Fuel Cell Vehicle Development and Challenge toward the

Hydrogen Society

Thank you Chairman,

I'm Takashi Moriya of Honda R&D.

I explain Honda’s Fuel Cell Vehicle development status and efforts for establish
the hydrogen society.

Today's contents are here.

At first, | explain the environment and energy issue and efforts for hydrogen
society of Honda.

And then, | explain Fuel Cell Vehicle (FCV) development of Honda.

This slide is a conceptual image of the issues facing the automobile industry
today.

Namely,

« Harmful exhaust emissions

« Global warming related to CO: exhaust

+ And the energy issue

At Honda, we believe fuel cell technology to be a very promising solution for all
three issues.

We Honda consider the fuel cell electric vehicle to be the ultimate answer.
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This slide explain the recent actual situation regarding the concerning issues.
In order to achieve the target (less than 2 degree centigrade),

CO:2 concentration must be kept less than 450ppm.

However Kieling curve has already indicated over 400ppm.

In terms of Energy Issue, Qil price is not stable depending on various reasons.
However future prediction is that price will increase, because of limited
resources.

December 2016, COP21 was held in Paris for discussion regarding the
countermeasure of climate change.

Participating countries have set their individual targets toward 2030.

Hydrogen is 2" energy career.

And hydrogen produce from various primary energy.

Not only fossil energy but also renewable energy and Hydrogen and electricity
have this feature.

This is CO2 reduction strategy of Honda.

Near future, we must reduce the CO2 in main market.

At first we concentrate to improve the efficiency,

and increasing Hybrid Vehicle.

Buying time for effort of these counter-measure,

we must develop the PHEV and ZEV simultaneously in the future.

And Honda will strive to make two-thirds of our overall unit sales from PHEV and
ZEV by around 2030.

This is our Smart Community image including hydrogen.

Hydrogen will be a buffer of electricity from renewable energy.

Renewable energy is usual not stable.

So peak power storage is very useful for leveling of energy management in
community.

Hydrogen production, storage, transportation and usage are very important to
achieve this smart community.
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Honda will strive to make two-thirds of our overall unit sales from plug-
in hybrid/hybrid vehicles and zero-emissions vehicles such as,
FCVs and battery EVs by around 2030.
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Renewable energy is usual not stable. Peak power storage is very useful for

Levelization of energy management in community. Hydrogen production, storage,
transportation and usage are very important to achieve future smart community.
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Honda has tackled toward the hydrogen society based on our original concept.

We call “generate,"“use,” and “get connected with hydrogen” as key technologies
for a recycling-based society.

This is the development history of Honda.

Vehicle development started from the end of 1980s.

I will explain detail following slides.

SHS has been developed from around 2000.

From 2010, we developed high differential pressure electrolysis.

And we developed the mobile inverter, we called Power Exporter, based on our
power products R&D technology.

This is our development concept of SHS (Smart Hydrogen Station).

Old version system needs the mechanical compressor for producing the high
pressure hydrogen.

We developed this high pressure electrolysis in order to reduce the compression
loss.

This slide explain the fundamental function of high pressure electrolysis.

Water come in, applied electric power and this power is applied little bigger
than needed electrolysis power.

So this electrolysis has two functions.

One is electrolysis and one is chemical pump.

Honda found the new support method of membrane in order to protect weak
thin membrane.
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I introduce SHS.

S means Simple, Small and Sustainable.

Simple means 1 day installation connected water and electricity.

Small means 10 ft container size package.

Sustainable means hydrogen production is not only solar but also the other
carbon free power.

In front of this container, high pressure electrolysis system named Power Creator.
Hydrogen production capacity is only 1.5 kg/day.

And back yard, 19kg 40MPa hydrogen storage vessels are installed.

And recently, Honda is developing 70 Mpa type SHS.

This slide explain the mobile inverter, named Power Exporter 9000.
This inverter can provide 9kW ac power by connecting to clarity.
This ac power can save various use cases.

These pictures are demonstration activities using the Power Exporter.
Vehicle to Home, Education, amusement and disaster case.
FCV has an additional function compared to conventional vehicle.

From now | explain Honda’s FCV development activities.

We began the first known lease marketing of a fuel cell vehicle in December 2,

2002,
and installed the first Honda-built fuel cell stack in 2004.

Following that, lease marketing of the sedan-type FCX CLARITY began in 2008,

and of the CLARITY FUEL CELL in March 2016.
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Honda introduced FCV in 2002, and installed the first Honda-built fuel cell stack in 2004.
Following that, lease marketing of the sedan-type FCX CLARITY began in 2008, and of

the CLARITY FUEL CELL in March 2016.
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Honda has a basic vehicle design concept. We call the MM concept.

MM means “Man-maximum and Machine-minimum”.

Clarity Fuel Cell is designed based on this concept.

High efficiency package with fuel cell powertrain fitted under hood.

This concept will be able to expand the other type of vehicle in the future.

I explain the compactness technologies of Fuel Cell Stack.
Our cell is constructed by 2 MEAs and 3 separators.

This structure is reduced one separator compared to conventional cell structure.

We improve 1.5 higher operation current density compared to previous model.
This improvement was achieved by control of water behavior in the cell.

And we reduced the cell thickness 20%, so current cell thickness is Tmm.

The other side, we must improve the toughness toward impact,

because of front installation.

This connecting bar improve 4 times higher toughness compared to previous
structure.

Volume output density of new stack achieved 3.1kW/L (World top class)
contributed by higher current density operation and thinner cell structure.
New stack compactness achieved 33% smaller than previous one.

Fuel Cell Power Train is integrated between BOP,

Voltage control unit and driving motor.

Turbo compressor is used for increasing air pressure.

Driving motor integrated power control unit is redesigned for decreasing the
height.

And voltage control unit installed SiC is located on the fuel cell stack.
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Clarity Fuel Cell Packag HONDA

16

MM Concept: Fuel Cell Sedan Package

Man maximum Machine minimum

/' / Luggage {
) . . Optimal positioning of battery and
High-efficiency ‘vackzge wlI:\‘ fuel cell oy Bk s aR comfora Luggzhg{e space '\irge
powertrain itted under hood ‘sedan passenger space. enough for 3 golf bags
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Fuel Cell Stack Development HONDA

17

Higher operation current density : 1.5X
= Reduce cell number : -30%

WAVE Flow Field Separater

ot densiyion?)

[ Z 5
I : g
- Improvement of the toughness
2 cells cooling structure m’ toward impact
2006 Model Stack fited undor bonnet

Impact-resistant structure_~~g

20% down
Impact

Connecting bar

\ ' Stack cross-section
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New Honda FC Stac¥ HONDA

=

" 2013
=
‘2006 33% compactness

-, -

2003

b =

-
o

o 2001
1999

Weight output density (kW/kg)

0 1.0 2.0 3.0
Volume output density (kW/L)

New Honda FC Stack achieved 33% compactness compared to
previous model. Volume power density achieved over 3.1kW/L.

P-18

Fuel Cell Power Tre HONDA
19
Compact fuel cell system and drive unit

Voltage Control Unit

Increases stack voltage to drive
motor at high voltage

- Use of SIC power module enables

- size reduction with increased
power output

Hydrogen supply system

Power Control Unit
integrated with drive
motor and gearbox

Air supply system

Electric turbo compressor

Air supply pressure: 1.7X previous.
model

Fuel Cell Power Train is integrated compact fuel cell system and

low height traction motor redesigned in order to install under
engine hood.
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Presentation from Industrial Sector

This is size comparison between fuel cell powertrain and V6 engine.
Fuel cell powertrain achieve almost same size of V6 engine.

This is the main specification of clarity fuel cell.

5 adult passengers can seat confortable by fuel cell power-train installation
under hood.

And approximately 750km driving range is achieved by 70MPa hydrogen
storage.

Of course, hydrogen filling time is around 3 minutes.

FCV still need to overcome many issues before they can be considered a
commercially viable alternative.

While we have been able to reach a certain level in these green items.

And the other items are required extensive work continuously.

| explain detail in next slide.

Simultaneously, we need the preparation of infrastructure and harmonization
of Global standard.

We must concentrate to develop cost reduction and quality control.

Cell production is required at very high accuracy, because stack is composed of
series connection of several hundred cells.

One cell failure causes stack failure.

However high accuracy is opposite direction for cost reduction.

These 2 items relationship is current dilemma.

And platinum reduction has a negative consequence for performance.

So these three items are tri-lemma.
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Powertrain Size HONDA

| 622 | 20

Fuel Cell
Powertrain

700

V6 3.5L
Engine

Fuel Cell Powertrain size achieved almost same size of V6 engine.
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Honda CLARITY FUEL CERETT o

21

Vehicle dimensions

4,915 x 1,875 x 1,480 mm
Number of passengers: 5
Driving range (Reference figure) ~ App. 750KM (Driving in JC08 mode; figure measured by Honda) 1

Fuel cell power More than 100kW

Fuel cell stack power density 3.1kW/L (Figure measured by Honda)
Hydrogen filling time Around 3 minutes

Hydrogen tank filling pressure 70MPa (700 atmospheres)
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Fuel Cell electric Vehicle: Issues Ly

(Dumbﬂib/\ 22
m:m' a IE Reliability
] Sizelweight reduetion 15 cands of hours
Environment
ity control
oigero staryp -~ Cell uniformity
high temperature;\
<
-ty - ’ .
o] ﬂeﬁt\\\
duce platinum Use
gen sl Mass groducticn
technology

12
-Hydrogen infrastructure “Related regulations still in preparation
-Fuel cost -Need for common international standard

Range, Environment adaptability and Performance are received vision

from past developments. Durability, Reliability, Quality control and

Cost reduction have a characteristics affected one other.
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23
Cost Reduction

+Use of common materials
+Shortening of production time
«Curtail of Precious Material

Va - N e v,
Durability, w
Reliability, Quality Control
+Pt degradation by

potential change
«Contamination

Continuous technical development is necessary to
optimize these balances for further cost reduction

P-23

«Inspection technology
«Further quality improvement




Presentation from Industrial Sector

This is Hydrogen Refueling Station deployment situation all over the World.
In US, only California state increases the Stations. o=
And Germany established the company for Hydrogen station named H2- o
Mobility for acceleration of this activities. :
Japan is most aggressive activities for preparation.
Japan established the similar company of H2-Mobility in March 2018. named | H-Mobilty

(UK, France)
Started the

investigation of (Germany) Planning 160 R
J HyM | Intra_lducltlnn [ Planning %00 HRSs around the |f§ California US
. . scmgon‘;:srcu HRSs 4 big cities Planning 100
And current 101 stations are operating. LR preparation Uni 2020 HRSs
until 2023 ¢ revaratioty
Current : 50 urrent Status until 2020.

Operation : 100 Current:38

Several countries start to prepare the HRSs for introduction of FCVs. Japan is

most aggressive activities co-operating between government and industry.

P-24

I like to explain recent activities in Japan.
In 2013, prime minister Abe announced the importance of hydrogen for energy e A . — w28
security. B (27 | oy RS i |
And ministry of Economy, Trade and Industry (METI) issued the hydrogen and . | “"»?So E‘fﬁ“

fuel cell road-map in 2014. e SR _

And Japanese cabinet approved Japan Hydrogen Basic Strategy in December Phase s 2020 2050

Numerical targets for FCV and Hydrogen Station are set in this road-map. Infrastructure L”‘——’““‘"i;::
And this road-map is indicates not only FCV targets, but also mass market S
introduction to market for base load contribution.

New “Hydrogen Council” launched on January/2017 at Davos.

Collaboration and promotion of Hydrogen related activities among global S —————————
. . . achieving climate change targets and its importance worldwide.
industries are also important.

This council was founded by 13 companies and current participants are 39

Steering Members : 24Companies

2017411A13H@Bonn
TR e A

(e g

v ’

companies. B i e
E P — y

—~n pr— » emw — mm
Gt | 29 1
- Gy —— m
i’j " Supporting Members : 15Companies
S—

'SOURGE: Hycrogen Caunci A ETP Hydrogen
and Fuel Cell B Naona Energy Outook 2016

Establishment : January 18, 2017@Davos | 8 .o il
13Companies
= Current Members 39 Companies

O E *™ gy e
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Honda and GM collaborate on developing fuel cell systems for the next 1OND!
Generation FCVs around 2020, and produce in one factory. Collaboration Contract (uy 2,2013)  ectapiishment Gorusry 20, 3017 27
Our development policies are one team, equal & fair relation and joint learning. . @
These policies are very important for a successful collaboration.

Srnee
@ Equal & fair relation,
@ Joint learning

Honda and GM collaborate on developing fuel cell systems for the next Generation
FCVs around 2020, and produce in one factory.

Also established Joint Venture (ruel Cell System Manufacturing,LLC) in Brownstown, MI, US,
and the fuel cell system that the company produces will be installed in FCVs that

both companies release.

P-27
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Presentation from Industrial Sector

Regarding the perspective of Fuel cell commercialization, we will be addressing
cost reduction for FCV expansion.

And also addressing realization of competitive hydrogen price as the expected
business opportunity for the future.

This is summary.

Hydrogen is very promising energy for low CO2 emission community.

Vehicle electrification is the main pathway toward the future.

Honda works hard toward the hydrogen society based on concept of “Generate’,
“Use” and “Get connected”.

Honda continuously tackle to reduce cost and to establish the quality control.
And in order to expand FCV, we need hydrogen station preparation and
harmonization of Global standard.
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Roadmap to FCV. CommercializatiGij eIt sry

Technology Technoloay and Market 28
Demonstration Demonsiration Commercialization
2002~ & 2008~ - 2015 2020 2025

Honda launched “Clarity Fuel Cell” in March 10,
2016. And the first Vehicle delivered to METI in
March 17.

Collaboration with MSales expansion|
GM toward 2020 Affordable
(July 2, 2013) Ep——

MExpansion
~Cost down

REX Clarky BSals to general publo
+Cost.
; ~Production qualty
oampex CMTCK ~More driving range
_ S mErpanding of a Lease
<= Gunsee Rl ‘Announce the establishment
L ——— e of JV company with GM in US

WWorld' s improved (January 30, 2017)

first FCEV ~ ~Cold start up

The image of hydrogen infrastructure deployment

Launch the CLARITY FUEL CELL in March 10, 2016.
Expansion the FCV collaborated with GM (technology and scale merit) in 2020

Necessary for cooperation of Hydrogen Refueling Station toward the FCV expansion

P-28

® For low CO, emission community, Hydrogen is very 29
promising energy buffer of easily converting to electricity.

® Vehicle electrification is the main pathway toward reduced
greenhouse gases and a shift to alternative, renewable
sources of energy.

o Honda work positively to develop the various technologies to
realize the future hydrogen society, based on concept of
“Generate”, “Use” and “Get Connected”,

® Honda delivered New Fuel Cell Vehicle named “CLARITY FUEL
CELL” from the March of 2016 and must continuously tackle
to reduce cost and to establish quality control toward the
future commercialization.

® A concerted effort among related industries/companies,
the i of global st: ds and the creation of
a hydrogen refueling infrastructure are also required if
FCVs are to be marketed as scheduled starting.
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The Power of Dreams
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Hydrogen society concept Honda Development History

wind __water _ solar bl
mAa |l x5 | xm8x%

E— 1006 2000 2002 2004 2008 2010 2012 2013 2016 |
— Ao AN Al
\ = = P

oo « ,
~ ) =g

POWER EXPORTER

2 i e HS i
SHS | ' ' =
\ / .I Fundamental Research — [— .
== i e ST R EH gy
lb SHSO0o02-2009 SHST zo0s-2000  SHS2ot0~1e1n  (aor2-1auen
CLARITY _
\ ksl __r EX500 Inverter alWOBiE verter  Power €xportss
’ ﬁ V2H2013~) V2L2q|1~1r:71
e g R | erea (B
'

m Specification m Compact fuel cell system and drive unit
Voltage Control Unit
Vehicle dimensions 4,915 1,875 x 1,480 mm Fuel Cell Stack 5':?5:73@?::1@:%3&1
Number of passengers: 5 Use of SiC power module

enables size reduction with

Driving range (Reference figure) ~ App. 750Km (Driving in JC08 mode; figure measured by Honda) 1 increased power output
Fuel cell power More than 100kW Hvd

. " rogen
Fuel cell stack power density 3.1kW/L (Figure measured by Honda) ., Y I 9 t
Hydrogen filling time Around 3 minutes 2 supply system
Hydrogen tank filling pressure 70MPa (700 atmospheres) Air

B oo e fandard conditions as specified by SAE standards (2601). Becausethe Power Control Unit supply system

t h differing s tions, driving distance may i

of the use environment (tempe raffic congestion, etc.) and the mode of use (sudden takeoffs, air integrated with drive
motor and gearbox

Electric turbo
compressor

Air supply pressure: 1.7X
previous model

Higher current density : 1.5X
WAVE Flow Field Separator = Reduce cell number : -30%

utput density( Wiem?)
’H o sty Wiem ':(“‘
2 0 5 2013 s
H &
g 2006 g
5K
% 3
Current density( Alem?)

Separator

- 33% clolm-palctness

e 2003 mprovement of the toughness
2 cells cooling structure toward impact
L4 2006 Model v Stack fitted under bonnet
2001 Impact-resistant structure \..
°

o

1999 y 20% down - } [
1 0 2 0 3 0 : — = Sk :r-:ssscan
Volume output density (kWI/L) v m ~

-

S

Cell cross-section
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The Power of Dreams

SHS

B Simple -1 day installation connected water and electricity
B Small -Small package type (10ft Container 3mx2.5m)

m Sustainable
*Hydrogen production from Renewable energy
and the other low carbon power generation to
realize the local energy production for local
consumption according to characteristics of region

Hydrogen storage
40MPa)

rower Creator
oy T
= 5T ti

High Pressure
Electrolysis Stack

High pressure
electrolysis system
Storage : High Pressure Tank

/" Tensile Stress

m Specification < Creep Stress
iterms Specification Current collector 35MPa
Max. Flow 1.5 kg/Day 2.5 kg /Day HZ Hz H2
rate (0.ZNm3/h) (1.2Nm3/h) ‘
35 MPa 70 MPa Cathode Catalyst ‘ ‘
Rressuns (ao mMPa) (77 MPa) < -
Storage 19 kg @15°C 11kg@15°C .
Proton exchange| H
Purity >99.99% membrane
W3280 X D2140 X W3300 X D1800 X
System Size H2100 (mm) H2300 (mm) A
Foot-print app. 7 m2 Foot-print App- 6 m?2 Anode Catalyst
Electrolysis High differential pressure electrolyzer /
Unit —P [ = T
Current collector
A Rapid refueli Rapid refueli
Refueling  GRE S Ciitcade  (3Bhanks-cathcade) 0;. H,0 H,0
Utility 200VAC_“Tap Water Atmospheric pressure 02 )
, m Specification ® Demonstration with CLARITY
® Maximum power supply 9kW connecting
to FCV AC100VSBKVA e g— A e —
m High reliability accumulated Honda inverter .
business

m High quality AC power output

m High general-purpose properties based
on V2L guideline

mUsable in outdoor and emergency,

Education for Vehicle to Load to children
at Suzuka elementary school
___November 23,2016

Vehicle to Home demonstration in
Kita-Kyushu from October 7, 2016

Output

. N Clarity Fuel Cell supply electricity to huge
Vehicle to Load : Power supply to Medical X'mas tree in the Christmas season.
equipment in the case of disaster From December 1 to 25, 2016

Q_‘ December 3, 2016

— | p \ L= . ] Participation of Kink-area

= 4 e - X DMAT block event.

- y - T & Clarity Fuel Cell supply electricity
3 = - to SUC office in Kobe airport.

December 17, 2016
Emergency' Storage
case Battery
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Keynote Speech 1

Prof. Yoshihiro Suda

Professor, Advanced Mobility Research Center,
Institute of Industrial Science, The University of Tokyo

Next Generation Mobility by Automated Driving —
Implementation by Establishment of Ecosystem

Good afternoon, ladies and gentlemen. Thank you very much for the

July 7,2018

introduction. Also, | very appreciate your invitation for the keynote speech Next generation mobility

. . . by automated driving
today. And also, welcome to the University of Tokyo. So, | belong to the Institute _ Implementation by establishment
of Industrial Science in Komaba Campus. However, in the graduate school, | was of ecosystem
working with the Hongo Campus. And this building belongs to the Graduate Prof. Yoshihiro SUDA
School of Interdisciplinary Information Science. So, | am a mechanical engineer, D e Moy Rooa G

i s . . (ITS Center)
but in the secondary graduate school, | belong to here. I'm very familiar with Institute of Indusirial Science,

The University of Tokyo
this building, so welcome. So today, I'd like to talk about the next generation o
mobility by automated driving system. So automated driving is now very
popular technology. So, I'd like to talk about this system. How to implement. How
to establish in the real world. So, I'd like to talk about that it is very important to
establish the ecosystem.

First, I'd like to talk about sustainable transportation. Maybe this is the topic of
this symposium. So, low emission, energy saving, of course, important. Of course,
the transportation system, the safety and security is very, very important. And o ,
. . . . A X . « Low Emission & Energy Saving
two, target. This is, just little bit negative implementation. So negative effect + Safety & Security
should be zero. So, | said the third target is comfort and healthy to keep the * Comfort & Healthy
. . . o Anti- disaster & Emergency

sustainable transportation, comfort and healthy, very important. Unfortunately, « Social Changes for Aging Society
in Japan, we have very many disasters. Today and yesterday, | saw very heavy

. . Connected and Automated driving
rain in the western part of Japan. And also, two weeks ago, a big earthquake for 2020 Tokyo Olympic & Paralympic o
in Osaka area. So anti-disaster and emergency is very, very important for the oo oo ety o svon o TR
transportation system. And another point in Japan is the social change for the
ageing society. And also, another point, 2020 Tokyo Olympics and Paralympics
will be held. So, for that time, connected and automated driving systems should
be implemented for the future mobilities.

Sustainable Transportation
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Keynote Speech 1

And another point is intelligent transport system, that is very important, that
is ITS. So, integration and the synthesis in the transportation systems. So,
transportation system has three major components: passenger, or driver; the
infrastructure; and the vehicle itself. So, in the railway system, these — human,
infrastructure, vehicle — is connected in one operator. However, in the road
traffic in the past, this is very independent. This is very free for transportation.
However, this is a problem for road congestion and road safety and so on. So,
using communication technologies, this integration is a very important thing
to establish sustainable transportation systems. And nowadays, the ITS target is
now the establishment of the automated driving systems.

So, background. The University of Tokyo, Institute of Industrial Science, our
Institute, established the Advanced Mobility Research Center to integrate
infrastructure, vehicle, and communication technologies. A total of eleven
professors from mechanical, electrical, and civil engineering department. And
many collaboration members from Japanese universities have joined. And
Professor Morikawa, also very nice collaborator.

And also, we have many collaborations with government and industries, and in
very, very hot topics that challenge to mobility innovations. So, we established
Mobility Innovation Collaborative Research Organization at the University
of Tokyo. So, the Institute of Industrial Science, Graduate School of Frontier
Sciences, and Center for Spatial Information Science were established there this
July. Just born, in Kashiwa Campus, not here in Hongo.

So, the ecosystem, maybe you, maybe people recently know about this
ecosystem. So, in the ecosystem, economic, and IT society, the company and the
organization widely coexist with harmony. So originally, ecosystem means the
biological term. However, in this era, “ecosystem”is used for the actual economic
systems. So, implementation for the automation, automated driving system are
not only the technology, but also academia and industry. So maybe acceptance,
social acceptance for the user, some kind of insurance and demonstrations,
and ICT platform, and the transporter, and so on. So, all these partners are
committed that can get the benefit. There’s a need for the ecosystem to enjoy
social acceptability. So, nowadays, this is a very important thing.

The automated driving system, what is this? So, human drivers. We are doing
the monitoring, judgment, and operations. Operations itself with automation is
a little bit easy. So usually, cruise control and lane keeping assist, such assistant
systems are now in commercial use. However, the monitoring and judgment,
very difficult in the industry. However, recently, with big data, Al, loT, and such
new technology, is possible to realize automation in monitoring and judgment.
In the future, full automation should be possible.
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ITS :Intelligent Transportation Systems
Integration & Synthesis

Establishment of Advanced
Mobility Research Center

Institute of Industrial Science established in April, 2009
by activities of our group since 2003.

From April, 2014, the second term was started.

11 Professors form Mechanical, Electrical and Civil
Engineering Departments

Many Collaborative members from Japanese University,
Government and Industry

International Collaborations

.Eﬂ mwum

PHTS= (F

UDA Lap.

oo
Ecosystem for automated driving B
e

In the economic and IT society, companies and organizations are

widely co-existence with harmony

‘Academic @
research

“Driver
+Pedestrian & other road user

Roscanennitite

Supliyer

Mabilty provider

Logistcs home delivery
Garbage collection IoT Software Al

All of these partners are committed, that can benefit.
There is a need for ecosystem that ensures social acceptability

[Acceptability evaluation, it is necessary to take into account the ecosystem _|

Fieme '
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So that worldwide the automation level is defined with 6 grades. Level 0, 1,
2, 3,4, 5. So level 0 is manual driving, no automation. Level 1 is one possible
source, such as cruise control. And Level 2 is usually nothing to do with the
driver. However, the monitoring is very important for the driver. So, in this area,
the responsibility of the driving is the driver. However, the Level 3, the main
task is free for the driver. So, the automobile itself should be responsible for
the monitoring, judgment, and operations. So, no need, no necessity for the
driver. However, if something happens, it should be taken over by the driver.
This is Level 3. This is very difficult. And you need the precious human-machine
interface. However, the high automation — in such a case, all of the driving
systems should be made by the automation. No responsibility for the driver. So,
our target is Level 4 or higher. It’s a very important thing for the next generation
people. And Level 5, full automation everywhere. It is possible. Level 4 is limited
area. This is the difference.

So, I'd like to show the figure, like this. So, implement, in the area, in the target in
this area, where to the operation of the automation. Level 1, 2, 3, 4. In this area, it
is possible under the existing regulations and now commercial use, commercial
product. However, in this area, Level 3 or higher is limited. The operational
design domain is a limitation of the highway research that we saw.

So, in this moment, it's not permitted to have driverless car systems by the
Geneva or Vienna Convention on Road Traffic. However, nowadays we are
planning to try these conditions.

For the future of automation, the possibilities are divided two ways. Passenger
car, your usual passenger car, now Level 1, Level 2 in this stage. So many
engineers and the car industry are striving to establish widely expanded. And
now Level 3 is the next target. However, the next Level 3 is little bit difficult
for the human-machine interface. So, now, another possibility is now coming.
That is Level 4, high automation with the driverless operations in very limited
areas. Limited route, limited area, and limited time. So, it's easy to know, easy
to establish that no human-machine interface with the driverless operation. So,
what is the difficulty?

Now, I'd like to show these conditions.
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The Truth about “Self-Driving Cars By S. Shladover g Dl
ScintficNHEAR APIGeMD% e university of Tokyo  SUDA Lao. -

Automated Driving:
Progress scenario

Level of AV oD
Ful Operational Design Domain
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automation
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" Can be realized with existing
automation
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Driver 1 Commercial product
assistance

Improvement / Expansion of target environment

Source: htp:/www sip-adus Joiwpiwp-contentuploads/cao_2016_caol-11_01.pdf
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So, one possibility for domestic applications is platform truck operations. The
leading car, human driver. However, trailing car, trailing truck has driverless
operation. This is one of the possibilities. And another possibility is very low-
speed operation and small cars in limited areas.

So, if such a system is established, the mobility condition will be changed.
Nowadays, mobility as a service concept is widely accepted for transportation
areas. In this moment, in this present time, the manual operation, owned society.
However, in the future, the automated self-driving, or shared mobility.

So automotive industry like this and another on-demand operator or newcomer,
like this.

And also present public transportation operators should try to automate. So, in
the future, three operators are thinking about this future.

So automated bus operation needs social acceptance. So, service by mobility
provider and the flexible capacity and the merit of the infrastructure
communications with V2V, V2I and the advance technology under limited area
in the route for the infrastructure.
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Automated Dnjs
Progress scens

Level of AV

Full
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Mobility as a Service and
social change

Automated or self driving

Automotive industry
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manual
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Mobility as a Service and
social change

Automated or self driving

Automotive industry

manual

13

Automated Bus Operation for
Social Acceptance

Service by Mobility Provider

« Regulation, insurance, maintenance, operation

Flexible capacity

e ART or BRT for urban transport

e Small cabin for underpopulated areas

The other merits

e V2V and V2I

e Advanced technology

o Limited area and route for infrastructure
TS 5

o, the University of Tokyo  SUDA Lab.
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So, this is the ecosystem for the automated bus systems. So many not technical
areas, business, and operation users. Now very, very attractive systems.

So, we are now doing field operation tests for the technological issues, for the
safety, reliability, and cyber security, and also social acceptance, business model,
legal issues, and user acceptance.

And also, we are working with the proving ground for the testing in the University
of Tokyo, in Kashiwa Campus. We established a proving ground.

Nowadays, we are some trying to the automated bus system in Kashiwa Campus
like this.
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O Acceptance

Platformer and Organizer have important role to achieve —
as final goal in with SIP-adus. g TS (g}

Institute of Industril Science, the University of Tokyo  SUDA Lab.
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Field operation test
Technological issues:
o Safety Proving Ground

o Reliability
e Cyber security l
Social acceptance

o Business model Public Road
o Legal issuers:
o Civil law

o Criminal law
o Administrative law
« User acceptance TS j'l'_-

Institute of Industril Science, the University of Tokyo  SUDA Lab.
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The University of Tokyo
1IS Chiba Experiment Station
constricted ITS R&R Experiment Fields at Kashiwa

=" Proving Ground

raffic Iilht‘I

Aprilin 2017 open

" Chiba Test track 2.0
University-Industry Collaboration
Advanced Mobility Research Center (ITS Center)
+ Automobile, Railway, Transit, Road Operator AT (T
Collaboration Study i

Institute of Industril Science, the University of Tokyo  SUDA Lab.
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Institute of Industril Science, the University of Tokyo  SUDA Lab.
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And in our system, not in the proving ground, last year, we tried, in Okinawa
Prefecture, the automated bus in Ishigaki Island.

So, we are now testing. So driverless, automated driving system in the public
road.

And in the rural areas, it's possible to use the infrastructure magnetic marker
systems like this. So, in rural areas, some passenger car is a social acceptance.
And also, automated driving systems in the snowy conditions in the Hokkaido
area.
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Automated Bus Test Run
Co-operation: Advance Smart Mobility, SB Drive

BHTS= )
Institute of Industrial Science, the University of Tokyo ~ SUDA Lab. N B il
Okinawa Automated Bus Experiment
on Public Road in March 2017
TS )
Institute of Industrial Science, the University of Tokyo ~ SUDA Lab. N B il
Ishigaki island
2017.6.25-7.8
Collaborative operation with traficlight s Teicee. (57
Institute of Industrial Science, the University of Tokyo ~ SUDA Lab. N B b
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So, in the snowy conditions, the automated system is also tried.

And finally, driverless operation tests were held in Haneda areas. So, ANA and SB
Drive tried this challenging system for the driverless operation in the public road.
So, you can see, no driver in the seat. So, fortunately, the National Police Agency
accepted this route for the test for a public road with driverless operations with
aremote operator, driverless as a condition. So, no driver. Remote driver. And it’s
possible to turn right safely.
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Automated Driving on Snow
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2017 Rule for tests of automated driving (L4) and
driverless with remote operator on public road
by National Police Agency

TS 5
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Insttuto of Industrial Science, the University of Tokyo
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2017 Rule for tests of automated driving (L4) and .
driverless with remote operator on public road
by National Police Agency
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And also, the small bus operation like this.

Level 4 Driv:l(f?'ss bus
of public park .

(Shiba park To!
2017.7.17-23
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This bus concept is unfortunately not Japanese, but a French venture company
made this bus. This has no driver seat, no steering wheel, no accelerator, and
no pedal for the brake. However, this is possible. In the future mobility, such a
system should be implemented.
What are the responsibilities of other traffic participants such as
pedestrians?
Is it possible to rule that other traffic participants should not interfere
with automated driving? P '
34
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In concluding remarks, business ecosystem mobility as a service is an important
issue for automated driving systems as next-generation mobility. Level 4 is
expected for social needs. Nowadays, field operation tests are also conducted
on public roads. And also, technological evaluations and social acceptance are
now under testing.

Thank you very much for the kind attention.
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Prof. Takayuki Morikawa

Professor, Institutes of Innovation for Future Society,

Nagoya University

Advanced Traffc Management by Connected Cars

Thank you very much for your kind introduction. I'd like to thank Honda
Foundation for providing me with this opportunity. So, this afternoon, I'd like to
talk about connected cars, because | knew that Professor Suda would talk about
autonomous driving, so I'd rather avoid talking about autonomous vehicles. I'd
like to talk about connected cars. Of course, I'd like to touch a little bit about
autonomous driving.

So, now, let me start from the revolutions, both in industry and mobility. Let
me start from Industry 1.0 and Mobility 1.0. Of course, everybody knows that
the Industrial Revolution started in the U.K. Mechanization by engines, and at
the same time transportation — vehicles, actually — get engines. Of course, it
started from the steam engine, then internal combustion engine. And around
1900, industry 2.0 and mobility 2.0, mass production by electrification and
motorization. Actually, at that time, in the U.S., Ford Motor Company introduced
the Ford Model T. That is the starting point of motorization. And around 1980,
industry 3.0 — automation by computers — and mobility 3.0 by ITS, as Professor
Suda mentioned. Now we are expecting industry 4.0 and mobility 4.0, and actual
starting time will be around 2020. And industry 4.0 — actually, this term came
from Germany. It is said that intellectual machines with ICT, provided with loT
automated machines, that it can release human beings from unskilled labor. So,
it's parallel to the industry 4.0. Within the era of mobility 4.0, probably we can get
intellectual vehicles with ICT. Connected vehicles like loT, autonomous vehicle
like automated machines, then it can release human beings from driving.
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by Connected Cars

Takayuki Morikawa
Professor
Institutes of Innovation for Future Society
Nagoya University

July 7, 2018
B TR END vopra vasrrmn g sl i iy

The 4t Revolution in Industry and Mobility
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So now, itis said that there will be changes in the manners of driving and owning
cars by mobility 4.0.

Since autonomous cars are more expensive than conventional ones, they may
not be owned privately as many as in the current situation. That’s maybe bad
news for car manufacturers. But at the same time, connectedness makes it easier
to share vehicles and ride, and also cuts the cost of mobility. Then, the ultimate
mobility, which enables people to call up a car when necessary, be driven to the
destination, and release it there — that’s ultimate mobility — will be realized
by autonomous-car-sharing in near future. That is actually shown in Professor
Suda’s diagram up there. The current situation is here, shared autonomous
vehicles was there.

And probably you've heard this term, C-A-S-E, CASE. C stand for Connected,
Autonomous, Servicized or Shared, and Electric. That's the key word for next-
generation cars. And in that era as an infrastructure, “Dynamic Map” | think is the
infrastructure for connected cars and can be utilized in autonomous driving and
shared mobility.

This is how the Dynamic Map works for your driving. Suppose this is your car. You
can get information on pedestrians and bicycles, like incidents, other vehicles,
and traffic signals, on a high-precision roadmap. Of course, if you're driving, you
can get that information. If your car is an autonomous car, also that autonomous
car can take advantage of getting that information.

This is the so-called Local Dynamic Map, or LDM. In this LDM, there are four layers.
In the bottom layer, this is kind of a static map. In the second layer, it contains
information of transient static data. Something like traffic signs, landmarks, and
so on. In the third layer, it contains information of transient dynamic data, like
signal phase, traffic congestion, or slippery road conditions. And the top layer,
it'’s really the highly dynamic data, like moving vehicles. And of course, your
vehicle, and pedestrians, and so on. And those, from highly dynamic to static
data, are actually stacked on the same static map. That'’s a kind of infrastructure.
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anges in the Manners of Driving and Owning
Cars by Mobility 4.0

« Since autonomous cars are more expensive than
conventional ones, they may not be owned privately as
many as in current situation.

» Connectedness makes it easier to share vehicles and
ride and also cut the cost of mobility.

« The ultimate mobility, which enables people to call up a
car when necessary, be driven to the destination, and
release it there, will be realized by autonomous-car-
sharing in near future.
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And we— actually, I'm from Nagoya University, our university is proposing a
little bit advanced dynamic map, that is called the DM 2.0. So, compared with
the local dynamic map, DM 2.0 covers a wide area, like a metropolitan area, and
it covers a longer time span with predictive information, such as traffic condition
of one hour ahead. And also compared with the dynamic map by the Japanese
government, our dynamic map includes highly dynamic data, such as moving
cars, bicycles, and pedestrians. Because the current Japanese government
dynamic map does not contain highly dynamic data.

And also, we are proposing a static map structure for Nagoya University’s
Dynamic 2.0. Currently, digital map is like a link-based map, but together, in the
same structure, we provide a lane-based map. Something like this. And in this
configuration, the connection condition is expressed by this diagram. And also,
this bottom layer, that is a high-definition 3D map that is used for the localization
of autonomous vehicles. So, link-based, lane-based, and a 3D high-definition
map are stacked in the same structure.

Then, are we going to be happy with that kind of a dynamic map? That is one
example, it’s called local traffic management with Dynamic Map 2.0. The typical
situation is like this merging situation. Suppose this red car is driven by a senior
driver who is very bad about merging. He is really scared of merging. And in
this situation, this blue car is informed that a senior driver’s car, the red car, will
merge, so please slow down or change lane to the right. Then the red car, that
senior driver, is informed like, “okay, please accelerate and merge behind the
white car”. And the car behind, the blue car, is informed of your plan. This kind
of cooperative driving can be realized with DM 2.0. And also, in the road below,
this car is stopped, but it is not stopped at a traffic light — it is parked. But with
only the sensor, it is very difficult to distinguish from a car stopped at a traffic
light and a parked car. But with DM 2.0, this car knows this car is actually parked.
So, this car should detour, avoid this car. That kind of highly advanced traffic
management can be done with Dynamic Map 2.0.

And also, in a more global, wider-area management, the network itself will
be optimized by distributing a lot of cars in the desirable route. For example,
this route, is for drivers who like less traffic even it is longer. And this route is
for drivers who like shortest travel time. Then, of course, we try to avoid the
congestion by not concentrating on a specific intersection, so we can optimize
network performance by knowing the origin and destination of all the cars.
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DM2.0 by Nagoya University

Compared with LDM,

» Covers wider area
— e.g., metropolitan area

» Covers longer time span with predictive
information
— e.g., traffic condition of one hour ahead

Compared with DM by Japanese Government
* Includes highly dynamic data such as moving
cars, bicycles, and pedestrians
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So, we can expect to have advanced traffic management. Now I'm listing what
kind of information is required for that kind of advanced traffic management.
For example, accurate lane-based navigation can be implemented with static
precise maps and precise localization. A little bit more advanced, network-level
optimization with global traffic management can be realized with transient
dynamic data, such as congestion level and origin and destination information,
from the majority of drivers. Not necessarily all the cars, but the majority of
drivers. And highly advanced traffic management, like a cooperative drive
assistant or local management, however, requires highly dynamic data.

Also, that Dynamic Map 2.0 is very good for autonomous driving. The bottom
line is the performance of autonomous driving will be significantly higher by
utilizing DM 2.0 than only with sensor information from their own car. Of course,
autonomous driving can be done from only the sensor data, but what I'm saying
is that if you use DM 2.0 information, the performance of autonomous driving
is much higher.

For example, local dynamic information, such as locations of surrounding
moving objects and signal phase, is inevitable for autonomous driving. Probably
you know that detecting the signal — red, yellow, or green — is sometimes very
difficult by using the camera. But if we use the Dynamic Map 2.0, the traffic signal
information is sent to the car. So, all this information can be obtained from the
independent sensors, but DM 2.0 can provide it in a much more efficient way.
And also, information on blind object, for example, could be provided through
DM 2.0. So, DM 2.0 can also distinguish a parked car from a stopped one, as I've
already mentioned.

And also, in generating a path plan for autonomous driving, the information
from DM 2.0 also is useful. For example, the driving lane can be chosen according
to the guided route, and the link-level dynamic information. And the accurate
trajectory can be calculated using the sensor data and the dynamic object
information from DM 2.0. So, the local and global traffic management described
and told so far can best be performed by autonomous driving. And eventually,
like this picture, intersections without any traffic signal can be realized using
DM 2.0.
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Advanced Traffic Management and Required
Information

« Accurate lane-based navigation can be
implemented with static precise maps and
precise localization.

» Network level optimization (global traffic
management) can be realized with
transient dynamic data such as congestion
level and OD information from majority of
drivers.

» Cooperative drive assistant (local traffic
management), however, requires highly
dynamic data.
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Performance of autonomous driving will be
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with sensor information from the own car.

« Local dynamic information, e.g., location of
surrounding moving objects and signal phase, is
inevitable for autonomous driving.

— Although this information could be obtained only from
independent sensors, DM2.0 can provide it in much
more efficient way.

— Information of blind objects, for example, could be
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Autonomous Driving with DM2.0 (2)

« In generating a path plan for autonomous driving,
the information from DM2.0 also is useful.
— The driving lane can be chosen according to the
guided route and the link-level dynamic information.
— The accurate trajectory can be calculated using the
sensor data and dynamic object information from
DM2.0.
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Now, I'd like to talk about traffic controls by connected cars.

Nobody here is from Singapore, | think. Road pricing is very famous in Singapore
andalsoin London. And road pricing is very, very effective to alleviate congestion
in the city center, as we know.

But only Singapore, London, Stockholm, and Milan, those are the only four cities
in the world. Other cities like Tokyo, Nagoya, New York City, and many other
cities tried but failed, because public acceptance is so low. Nobody likes paying
money. But we know that road pricing is very effective to alleviate congestion,
like all the PCM members, like Ho Chi Minh City, like Yangon, whatever. Every
big city in Asia is suffering from heavy congestion, but public acceptance is a
problem. So, we need to develop alternative schemes for road pricing that are
more socially acceptable.

So, what | invented around 10 years ago is the Parking Deposit System, or PDS.
That'’s an alternative scheme for road pricing with better public acceptability.

61
Honda Y-E-S Forum 2018

Traffic Control

by Connected Cars

14

. Rf’ i_n S_in_gapore sincer1975

Road Pricing for Inflow Control at CBD

Congestion Charging |
in London since 20‘0315

15

Area-wide road pricing is often opposed
mainly from local businesses and car
users in the city center, then the actual
deployment fails.

Need to develop alternative schemes for
road pricing (RP) that are more socially
acceptable.

Need for Alternative Schemes of RP

IR . c" »

Parking Deposit System (PDS)

An alternative
scheme for RP with
better public

acceptability




Keynote Speech 2

Itis a very simple idea. Suppose this is a restricted area, like a city center. If you
are familiar with Singapore’s system, if you go, crossing the cordon line, you
have to pay money. The same situation — suppose this is the car trying to get
to restricted area — you have to pay money. But it is not just a payment; it's
considered a deposit. That deposit money can be used at the parking lot or
department store or restaurant. So, it’s just deposit money. And that money can
be used if you do some economic activity in the city center. For example, if you
have to pay 500 yen, you can use that 500 yen for the part of your parking fee.
But you will not necessarily be refunded the full 500 yen. You can use just part
of it, like 300 yen. So, you can have that kind of a difference between the initial
payment and the refund amount. So, what we can do is, if you just go through
the restricted area, you just pay, but you have no chance of using it. So, it’s a kind
of differential road pricing. That’s the idea of the parking deposit system.

And we conducted a lot of research about this, and we found much better
acceptability from the public compared with road pricing. Especially from the
local businesses in the charging area, because the PDS (parking deposit system)
scheme does not reduce visitors to the city center. And we can expect flexible
operation. The amount of initial charge or deposit, and the refund or credit, can
be flexibly adjusted according to the magnitude of car traffic reduction and
public acceptability. Also, it can reduce illegal street parking in the city center.

We conducted a case study in Nagoya. Nagoya is located here. It's the third
biggest metropolitan area in Japan.

We actually made a very sophisticated, precise, detailed, travel demand model
to simulate.
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And this is our assumption. This is the city center of Nagoya, and this is the
cordon line. The area is 25 square kilometers. Singapore’s charging area is
6.4 square kilometers, London’s is 22 square kilometers. So, it's more or less
comparable with London’s charging area. And we simulated a lot of cases. Like,
Case 3-2 means the initial payment is 300 yen and the refund is 200 yen, and so
on. If itis 7-0, the initial payment is 700 yen and no refund.

So, this is a simple road pricing of 700 yen.

And we conducted the simulation, and I'm showing some of the results, like the
7-0, that is a simple road pricing of 700 yen. This is the number of trips to the
city center. This is the current situation, and we can see that by the simple road
pricing, the number of people coming to the city center will be reduced by 6%.
But with the full refund, the loss of visitors is very few.

And also, the congestion level. This yellow area is a charging area, and a blue
line means big reduction in traffic. So, within the charging area, very, very big
reduction in traffic. So almost no congestion in this zone. Of course, we have
some increase in traffic in surrounding areas.

And altogether, we can expect much reduction in the CO, emissions, and, say,
5% increase in the average speed and so on.
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Simulation Study
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So, what we found is the parking deposit system is more acceptable to the
residents and local businesses than the road pricing. And through the detailed
simulation study, PDS will improve car traffic conditions as much as road pricing
due to the reduction of through traffic, while it will not decrease visitors to the
city center. And also, we conducted a kind of social experimentation. A monitor-
based social experiment also has supported the behavioral change predicted by
the simulation study.

And we can expect the era of the Road User Charge, RUC. Probably you have
heard about road user charge. Currently, the fee for using roads has been
charged to the gasoline. Probably all of your countries, of course light diesel
oil. Since almost all cars use gasoline or light diesel oil, that’s okay. But we're
expecting the era of electric vehicles. So EVs don’t have to pay any gasoline tax
like diesel tax. It's not fair really, because EVs also damage roads and EVs actually
require roads. And roads have to be constructed by using some tax. So, we have
to do something for the era of electric vehicles.

So, the road user charge is actually paid by distance, and also the rate. So, like
the yen per kilometer varies according to the size of the vehicle, location of the
section of the road, time of the day, type of the road, expressway or arterial or
collectors. And of course, the location of the vehicle is detected by the satellite
positioning system and/or dedicated short-range communication. Of course,
there is an issue, enforcement against anti-detection. But we can do something
for that.

And also, a road user charge can be implemented very easily with Dynamic Map
2.0 because all the vehicles are located on the Dynamic Map 2.0. So, DM 2.0,
which stores location information of all the cars on the road network, can be
used to correctly charge them. So, with the DM 2.0 we can expect very smoothly
the era of road user charge.

I think that’s all | wanted to talk about this afternoon.
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Findings from the PDS Research

PDS is more acceptable from the residents
and local businesses than RP.

Through the detail simulation study, PDS
will improve car traffic condition as much as
RP due to reduction of through traffic while
it will not decrease visitors to the city center.

A monitor-based social experiment also has
supported the behavioral change predicted
by the simulation study.

Ve

TREND [ 2

26

Toward the Era of Road User Charge (RUC)
The fee for using roads has been charged to
gasoline (and light diesel oil) since almost all
cars used to use them.

Cars not using gasoline or light diesel oil, e.g.,
EV, have been emerging and will increase in
the future.

It is not fare that those cars do not pay the road
use fee.

Direct charging to road users is now possible by

connected cars with satellite positioning.
y
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Scheme of RUC

The rate (¥/km) varies according to:

— Size (or weight) of vehicle

— Location (e.g., CBD, urban, suburban & rural)

— Time of the day (e.g., peak & off-peak)

— Type of road (e.g., expressway, arterial & collector)
The location of vehicles is detected by satellite
positioning system and/or DSRC.
Enforcement against anti-detection vehicles is
an issue.
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Road User Charge by DM2.0

The current fossil-fuel tax charging does not work
for alternative fuel users such as electric vehicles.
— Road User Charge (RUC) should be implemented for

“beneficiaries-pay principle”.
RUC is effective to manage the traffic by
changing the charging rate according to the time
and location of the road.

— e.g., congestion charge at city centers and expressway
toll

DM2.0 that stores location information of all the

cars on the road network can be used to correctly
charge them.
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Thank you very much for your kind attention.

Thank you
for your kind

attention!
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Panel Discussion

Panel Discussion — Summary

1. Introduction
The panel discussion is one of the most expected sessions of Honda Y-E-S Forum 2018 wherein seven panelists including five
awardees from five countries (Vietnam, India, Cambodia, Laos, and Myanmar) and two keynote speakers (Prof. Yoshihiro Suda
and Prof. Takayuki Morikawa) discussed together on eco-transportation with unprepared questions from facilitators. Dr. Atsushi
Sunami facilitated this session with numerous tough and meaningful questions. This session highlighted the key aspects of
eco-transportation in each country as well as suggestions from keynote speakers to drive towards sustainability with eco-
transportations.

2. Content of Discussion
First of all, Dr. Sunami gave five awardees an opportunity to introduce themselves about their career, dream, and achievement
after receiving Honda Y-E-S Awards. They respectively introduced themselves, share their dreams and the influences of Honda
Y-E-S Awards in their career. For example, thanks to Honda Y-E-S forum, Se (Myanmar) has approached to eco-technology
concept in the first time, KIM (Cambodia) got chance to internships in Japan with invaluable experiences, Pay (Laos) changed
his philosophy to reach Mr. Soichiro Honda vision about future life with slogan “Blue sky for children’.
Secondly, each awardee highlighted the main points of their presentation, then they discussed their country’s eco-transportation
strategy, responded questions from Keynote speakers and received their suggestion. To begin with the representative from
Myanmar, he introduced about his country case in Yangon going along with the current transportation modes that are being
used by citizens, then followed by the reasons why circular railway is the best possible solution for traffic problem, mostly
focused on the difficulties and solution of upgrading current circular railway. He also raised a question as to how to persuade
people to utilize this eco-transportation. Prof. Morikawa suggested that the main core of transportation is to make people’s
lives better by using this new system. One example is to apply some policies by the government, for example in circular railway
case, the local government should also provide some public facilities such as cinemas, supermarkets or shopping malls near
the railway lines so that people will be more interested in using the railway system. Prof. Suda also mentioned that electric train
will be more efficient for Myanmar case instead of diesel as current status.
In Laos, a country with 7 million people (2018) and the total area of 230,800 m?, they not confronted yet with the big problem
caused by transportation such as air pollution, serious congestion or energy issues. Currently, the biggest problem of Laos is
flooding street because Chinese fulfilled a reservoir which controls water flow during the rainy season to build up Chinatown. In
terms of a big city like Vientiane capital, with an increase in the automobile and tourists, the representative from Laos proposed
a project run by JICA which is providing electric tuk-tuk to passenger in Luang Prabang, in his option, Laos could expand
the using electric tuk-tuk. Keynote speakers suggested that a small electric bike is suitable for Laos situation because of easy
establishment and rich hydrogen electricity resource in Laos.
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Cambodia representative explained why she raised up the public bus transport system in Cambodia is a serious issue and
many challenges such as traffic congestion, flooding, and poor system road management, etc. Especially in Phnom Penh city
with more than 2 million people, Cambodia government has been working with developing partners to encourage citizens
to use the public bus service since this service is more common, environmental friendly, and economical that are suitable to
Cambodian society. Many difficulties will be handled with cooperation with JICA's support, for instance, we will get 140 buses
more to cover all the destination routes in Phnom Penh city, such as adjust sidewalk for pedestrian for bus users, and improve
the parking space between motorcycle, car, and pedestrian. Dr. Morikawa shared his research experience that Cambodia used
to fail the public bus project in 2001 and urban transportation system wasn’t improved since the ending of the civil war. This
public bus service was started to be launch again in 2014. Now it is running in Phnom Penh city, however, it still needs to be
improved the system to facilitate the users. Another question related to the public bus is why the first service of city bus failed
in 2001 comparing to present. She replied that the reason of the failure of launching bus service in 2001 is that 20 years ago,
the transportation system of Phnom Penh was not a big issue with no traffic congestion in the city as today, low population,
and no flooding occurred in the city. Moreover, the public bus took a long time to reach each destination than motorcycles, so
Phnom Penh residents preferred the quick transport service. In overall, she has positive thinking on this service that is one of
the effective methods to solve the transportation issues in Cambodia. She believes that in the future the more environmentally
friendly transportation will become our new lifestyles such as Bike-Sharing, Electric Vehicles, and Ride-Sharing.

The representatives of India shared how India has invested in infrastructure to activate the inland waterway channels in the
country about both technical and operational challenges plague this project. The key technical challenge was to maintain the
least available depth, despite seasonal and topographical variations. It is harder to do this at scale, along with the entire river
length, regardless of the river width. They mentioned some of the technical initiatives being implemented to achieve this in
an ecologically sensitive manner - such as water injection dredging, river information systems, temporary structures, etc. Prof.
Morikawa was curious to understand why India, despite being one of the oldest civilizations, does not already have a strong
channel system. The team responded that India was primarily a collection of multiple kingdoms, and agrarian channel systems
are well developed across different regions. The challenge is to connect these systems and connect points which are further
away. Additionally, Indian rail and road networks are very well-developed, and this has reduced the need to rely on waterways.
Prof. Suda suggested that we should consider supporting a shift in the technology used in boats from diesel to more eco-
friendly fuels. It might be beneficial to budget any port requirements to enable this shift up-front. The team accepted that this
was an important aspect, and mentioned how the project is still in its early stages, and how there would be 3 learning curves - a
technical curve to create and manage the channels, a business adoption curve where existing water freight would take a longer
journey, and a growth curve where transport destined for other modes would adopt waterways.

Last but not least, in Vietnam, the traffic congestion is a vital and exigent problem. Vietnamese government enacted many
policies to solve this problem, but the results are not much effective. Most of the policies are long-term policies like expanding
infrastructure, building the new road, change the time schedule of school, etc. which will change the habit of people and take
very long time to be efficient. In this presentation, we would like to introduce a short-term solution based on Internet of Things
platform. Using this technical solution, we hope to reduce the on-road time of vehicles caused by traffic congestion which
consequently reduces the exhausted gas. He also raised a question to Professor about the most efficient method to handle
traffic congestion in Vietnam. Prof. Morikawa suggested that Vietnam should parallelly implement three solutions including
using eco-transportation, changing awareness of commuters and increasing the demand of eco-technology via its benefit
explanation.

3. Conclusion
The facilitator would like to get consultants from two keynotes speaker about a big question that how to promote eco-
technology in developing countries? Prof. Morikawa believes that the combination of three approaches: Technology base,
People base, and City base is the main core to solve traffic problem and promote eco-transportation. Prof. Suda mentioned that
the transportation is composed of human, infrastructure, vehicle and communication technology, thus in order to efficiently
promote eco-technology, we should cover four components in local condition.
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Entry List of Research Poster Contest
Finalist for 1st, 2nd and 3rd Prize

Team Abstract Title Organization Name/Leader
A Sustainable? eco-tran.sport.a'ti(.)h with energy saving ar.1d r(?ad Ehime University Koji Okusa
safety provided by high visibility expressway tunnel lighting
B Evaluation of digital map Ability for Vehicle self-localization =~ The University of Tokyo Ehsan Javanmardi
Devel t of eyeball shaped display for | d
C evelopmen o. eyebal snape . ISP ay o.r oW spee. Keio University Yoshiki Tagawa
automated vehicles for communicating with pedestrians
A study on mode choice behavior of high school studentsin  Yokohama National
D s L Truong Ong
Da Nang city, Vietnam University
E Temporal and spatial differences in the adoption of car- Kyoto University Cen Zhang
sharing systems
Biofuels: Will we be able t k hin the limited
F .|o uels: Will we be able to make enough in the limite e e [l e i
time?
G Hub facility.des'ign for the comfortable daily life and eco- Toyo University Dai Furuwatari
transportation in underpopulated suburban area
A study on improving ranging performance of UWB radar Tokyo University of o
H o F . o . Keiichi Inada
system with inter-vehicle communication Science
Risk indicator of intersection collision based on energy Aichi Prefectural N
I ; : Lo Masaki Tani
reduction and the closest distance University
J Impact of V2V communication on eco-route choice University of Yamanashi Faysal Ibna Rahman
Participation for Audience Award
Team AbstractTitle Organization Name/Leader

On the range of inter-vehicle communications based on the
K "TsRm" evaluation method-considering vehicles that need Saitama University Shotaro Kondo
to communicate each other-

Aiming private vehicle-free urban commute by improving

) . . Nihon Universit Ryohei Hashimoto
I— BRT services: An eco friendly transportation motive y 4
The transport route selection of international container
M . P . . University of Yamanashi Bohao Zhao
intermodal transport base on the China railway express
Sustainable transportation: A tool for implementing health L .
N ity P P 9 Y University of Tsukuba Wenzhu Cui
Road boundary detection using in-vehicle monocular
O y 9 Hirosaki University Kazuki Goro

camera

Study on the matching method between tidal flow of
P passengers and transport capacity of line network in urban University of Yamanashi Sixia Chen
railway: Take Chengdu as an example

Q Analysis of vulnerability in the undirected and weighted

. . University of Yamanashi Meiyi Zhao
urban rail transit network
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Development of Eyeball Shaped Display for Low Speed
Automated Vehicles for Communicating with Pedestrians

Yoshiki Tagawa', Manabu Omae?
12Graduate School of Media and Governance, Keio University, Japan, yoshisfc / omae@sfc.keio.ac.jp

Background & Objectives

» To reduce the sense of insecurity
and to arouse feeling of friendless
to automated vehicles, installing
an eye like “Thomas and Friends”
and the movie “Cars” on the
automated vehicle is thought to be
effective.

» Automated vehicles are expected to sustain mobility for the elderly in rural area.

> In Japan, field tests have been in process by the name, Last One Mile Automated Driving.

» An environment with a sense of insecurity from the automated vehicle could be predicted, so a
sense of security must be given for pedestrians.

Feasibility studies and field tests of Last One Mile Automated Driving have been actively carried out
in Japan.

©Disney

© 2018 Gullane (Thomas) Limited.

{ ) hitps://kids.disney.co jp/character
e el

concept/

» To develop and validate a vehicle-

exterior communication device that
contributes to public acceptance of
automated vehicles.

Wajima city(Ishikawa Pref.)

Eihei-ji town(Fukui Pref.)

Chatan town(Okinawa Pref.)

Development of Eyeball Shaped Display

Expected effect of the display: Showing the vehicle’s attention and intentions to pedestrians with
reducing the sense of insecurity and with arousing feeling of friendless

» 1% prototype eyeball shaped display have been developed and attached to a self driving car.

» LED based 2" prototype is now under development.

1%t Prototype

In the st prototype, pupils are moved mechanically by servo
motors.

One eyeball shaped device is composed of half-spherical shaped
Styrofoam, acrylic dome, wooden base and two servo motors.
The eyeball shaped display is mounted on the experimental
automated vehicle by a magnet

The pupils of the eyeballs are controlled to direct the pedestrians
detected by a LIDAR sensor fixed on the experimental vehicle

YV V V V

15'Prototype on the vehicle  Joint between servo motors and eyeball Base of 1% prototype

Evaluat

Evaluated where the focus point of
the prototype.

Recorded where the subjects felt
seen the most, out of the 15
destination point set and displayed
the gaze.

! Evaluated difference in the

| sense of security the

! | pedestrians crossing in front
. | of the automated vehicle

| felt, with and without the

: unit installed on the vehicle.

. . Displaying gaze
Experiment environment

» The arousing the sense of security

resulted in accurate information could be improved
being transmitted

Results Results of two survey

i
i
‘
» When the distance to the unit is Pendeia nit . i for pedestrians crossing was . [ -
close to t.he §ub_]ect, setting the | . | ' successful -
focus point in-front makes the : | > Creating an exterior and movement o
feeling of being seen . I LI - ; that looks more like a human eye i |
> The farther away the subjects are | ————' | and expanding expressions by ' ‘
fr.om the unit, the 'few_er_ the 1 =T | expressing intentions other than l
difference among individuals, and o | =1 ! gazing are some of the points that gl 3
I v =
i
i
h

2nd Prototype

2" prototype displays eyeball optically for various
expression.

It is composed of Styrofoam disks stacked up as a
sphere.

LED tapes are attached on the profile making a three- |
dimensional display possible.

Each LED on the tape has a micro-controller and . . >
color and intensity can be controlled independently, Attached to experimental vehicle (day and night) Close up view 27 prototype
resulting in enhancement of expression and weight reduction. -
The eyeball shaped display is mounted on the experimental vehicle by magnet base. LED tape

YV V V V

Conclusion

The V'illd]ty of the eyeball shaped display, havmg the potential of making self-driving vehicle become somethmg more. close to people, and
of security is confirmed by experiments using the first prototype. Coming up with variety of expressions a
LED control and validating the effectiveness of them are the future works.
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06 ﬁ&%—}— Sustainable Eco-Transportation with Energy
VLRS | Saving and Road Safety Provided by High
NEXCO Visibility Expressway Tunnel Lighting

HES P AR

ematsu?, K. Miyake?, Y. Ikeda? : -
Honda Y-E-S Forum 2018 1 Dept. of Electronic Eng., Ehime University, "
Fukutake Hall, The University of Tokyo 3 Bunkyo-cho, Matsuyama, Ehime 790-8577, Japan r‘
July 7, 2018 2 West Nippon Expressway Engineering Shikoku Company Limited. | # | -

3-1-1 Hanazono-cho, Takamatsu, Kagawa 760-0072 Japan K. Okusa'  D. Shigematsu' K. Miyake? Y. Ikeda'

Introduction

 Contribution to Eco-Transportation r Motivation
Expressway tunnels play an important role in transportation and logistics in Japan. Improve visibility in the tunnel by illumination control technology

Expressway Tunnel - Conventional LED [ twoeveniy |
+Annual net freight flow exceeds There are 1,076 places Accident luminaire Juminaire —mprovevisblly
2.5 billion tons, of which 50.2 % _~~ Longtime to recove | cumerm of traffc acidents |
are transported by vehicle in Japan. 2 — ittt
+Total distance of expressway ﬁ/ o ; ‘ ‘

— 0.6% of all roads (km) * : [ %\ y G
0SS

-Domestic land freight transport volume
— 47.7% of all roads (t-km) * jm _ E

Industrial area

Logistics is blocked due to tunnel accident High Visiiity i
>Economic loss 1 «—————Luminance Ratio = 1——> 1
— High contrast {Low contrast) High contrast
— i W, i " Iz ”
Realization of sustainable Eco-Transportation [ Low luminance contrast between “objects” and “background road surface
for restraining the occurrence of a tunnel accident. = Recoghnition is difficult
Experimental Setup
Miniature tunnel model Evaluation method
. . X . m Subjective evaluation
m Inside the tunnel model m Schematics of experimental (Scale: 1/24) W |uminance contrast )
0 C=Lo/{(Lyr + Lz + Lz + Lpa)/4) [ 3. Better )
- - . 2--+Good
P — T 1--Bad
- 0.1m Ly Lot 0- - -Not recognized
L . . 9%,25%,56%,69%,77% Lo Lipr _ Y,
T 4170mm 0.8x0.8cm T amm
Object  Interior board (Assumption of 20x20cm)
LT R e N Lighting distribution control
m Houou tunnel in Kochi expressway H Pro-Beam angle mThe illuminance on road surface occupied by Pro-beam

e vt Y — Pro-Beam angle : Small

Bctrc room

{ vertical \Humm‘atﬂe *Miniature tunnel model
= e o N Q] o 0%(Symmetric-Beam), 25%, 50%,
Center e H e 75%, 100%
Optcal s cener 0° Pro-Beam angle : Large
(Symmetrc:geam) - +Actual tunnel
= el vertical iluminance . Pro-Beam 0%  Pro-Beam 50% Pro-Beam 100%

e — + High 0%(Symmetric-Beam), 30%, 100%  (mmetric-Beam)

Results & Discussion

Asphalt road il [ Concrete road

m Actual tunnel (Pro-Beam Angle : 45°) sihouette view - reverse silhouctte view m Actual tunnel (Pro-Beam Angle : 45°) silhouette view ~reverse silhouette view
. 082, 122
Reflectivity Symmetric Pro-beam Pro-beam = 3 Reflectivity Symmetric Pro-beam
of objects Be: 30% % 3 2% .. of objects 30% £ D
C s a8 " H
g2 fa” A Miniature model tunnel 82 * AMiniature model tunnel
2 o 2
5 @ Actual tunnel (Houou) 5 @ Actual tunnel (Houou)
3 ]
i 1 * Slightly visible  ——| 122 24 ;5‘1 ~ Slightly visible * ——|
& )
5 Invisible region X 1.02 1.2 g %/ Invisible region
Constant illuminance : 40. Evaluation value < 3 r Constant illuminance : 40.0 lux E.V. Evaluation value < 0 2 4
(Due to power shortage) .C. Luminance contrast Luminance Contrast (Due to power shortage) .C. Luminance contrast Luminance Contrast

m Model tunnel (Pro-Beam Angle : 80°)
Reflectivity - - ¥ - Optimal conditions

of objects m 2!
EV. A Asphalt road

Pro-beam angle 80°

® Model tunnel (Pro-Beam Angle_: 45°)

Reflectivity i - Pro-beam ¥ Pro-beam ||~ OPtimal conditions
of objects Beam 2! 50% 75¢ 100%

0.79 '1.0 0.82 '0.¢ 0.84
— Pro-beam angle 45°

0773 IOy o) IS Pro-beam 50%

Pro-beam 100%

07304 096 00 063 23 065 22 067
Constant illuminance : 81.0 lux EV. Evaluationvalue Constant illuminance : 58.5 lux E.V. Evaluation value

L.C. Luminance contrast L.C. Luminance contrast

| Preceding vehicle visibility | Discussion

Background luminance:  LUminance contrast that the subject could recognize the object was
Concrete road LE different between asphalt road and concrete road
Symmetric-Beam Pro-Beam 50 High vertical luminance 0.59

‘Asphalt road

Mesopic vision

Background luminance:

T 18.78 The range of the unrecognizable luminance
Visibility is improved Photopic vision

contrast is reduced in a photopic vision

Improvement of Visibility Improvement of Visibility VL. : Vertical luminance Concrete road .. Luminance contrast
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A Study on Improving Ranging Performance of UWB Radar System

T
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Background
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Conclusions

*UWE Radar System with Inter-Vehicle Communication was proposed.
When SIC is performed, it is possible to improve the reception characteristics,

*By accurately measuring the distance, it is possible to make the inter-vehicle
distance adequate. It leads to alleviation of traffic jams.
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O SAI BUNCHIKU (Graduate School of Systems and Infor]
KATAYAMA AKANE (Graduate School of Systems and

I . Background

Lately, Japan is confronted with issues of relocation of convenient facilities to the suburbs
and discontinuance of public transportation in local cities. Increased automobile use
accompanying these is exacerbating environmental problems. Moreover, a health problem
has emerged by which too much dependence on automobile use increases the risk of
developing the symptoms of lifestyle-related diseases such as obesity, diabetes, and cancer.
To resolve these difficulties, it is considered necessary to encourage the utilization rate of
sustainable transportation including environmentally friendly automobiles.

II. Objectives

We propose new policies for implementing the reconciliation of promotion of sustainable

transportation and healthy city, using people's willingness for health promotion related to
food and exercise in this study.

II. Break-through points

This study analyzes the relation between health and sustainable transportation with
additional information related to the food environment, such as food facilities and eating
habits for the first time. This study furthermore performs proposals large cities with a
matured public transportation system, as well as local cities that are highly dependent on
automobiles a new viewpoint to encourage behavior contributing to improvement in health

VI. Results

4 Promotion of using public transportation
By working on health consciousness

I'm ecofriendly
than cars

Using public transportation
decrease the risk of obesity

Tokyo 23 wards
I use bus for

my own benefit!

Population density]

IV. Methods

Analytical methods

uantification method Il analysis
ovariance structure model analysis

V. research outline

Research object
esearch Method WEB Questionnaire
mplementation Period 2016.2.15th~2.21th
Y)Number of surveys distributed 500 samples
umber of surveys collected 469samples

Body Mass Index(BMI)

& Self-healthy awareness(HRQOL)
ersonal attribute

ocial capital

welling environment

aily routine-food environment

mation Engineering University of Tsukuba, Ph. D course)
nformation Engineering University of Tsukuba, Master course )

Analytical Data
WEB Questionnaire
(@geographic informati
status of transportation facilities
status of food facilities
population and density

Respondent:20 plus adult

1
1
I Area: Tokyo 23 area &
: Ibaraki prefecture

Evaluation standard
Using health index numbers

BM s HROOL [4

evaluation standards

The following measures are proposed in this study with the
findings described above for healthy city and sustainable
combined transportation.

Legend

i Model 1 Path(+) — — 5 Model1 Path(-) sl

Observation variable
Model1
Correlation coefficient>0.3

Model2
PHlodel2 Paih(+) = ==>Model2 Path(-) =" roiation coeficient>0.3

4 Implementation of mobile catering and

" . . . - wagon retailing
ntity of ingredients purchasing facility : ) )
Above average In areas with a low density

of food retail facilities

Satisfied with walking
\ environment

Regional network

BMI model®

Psychological health

Compatibility of model®
GFI  AGFI  RMSEA
0.049

094 092

@ Conversion of urban structures to

Compact and high density style

Age hierarchy
Compact city is good for

energy consumption

male

Health Promotion of
characteristic

Indifferent to health of characteristic

Good for health

@ Introduction of shared-vehicle

In areas with poor
public transportation

Sharing
spot

Lab. for Urban Transformation
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Standard weight

HRQOL model

Compatibility of model2

Obesity =

AGFI  RMSEA

096 094 0.

Recording the weight and body temperature
of a driver and passengers by loT
Intolerance of characteristic
36.5° C
using big data
=recommend to
visit hospital
when something
wrong

|
f

@ Conversion of urban structures to A low-carbon style suitable for
pedestrian flow by integrating motor pools
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Dr. Kazuko Matsumoto

Executive Director, Honda Foundation

Honorary Adviser, Japan Education and Research Support Foundation

Comments on Research Poster Contest

First of all, I'd like to congratulate all the awardees of this
Honda Y-E-S forum. I'm very much impressed and pleased
to look around at all those posters, and found that all
the projects are so well organized and focused on very
advanced subjects. As a whole, this year’s forum is focused
on transport technologies and transport systems in cities
and villages. And many people participated. I'm very
pleased to see so much participation, of posters and many
people in the audience. And as a summary, | would say that
the projects focused on new technologies of electric cars
and autonomous driving. These two technologies that, of
course, you are very much familiar with. And actually, they
are starting to use in society very recently, but of course, a
lot of innovation is necessary for these technologies. And
many of the posters are related to these technologies.

Furthermore, the subjects focused to reduce four very
important items. That is to reduce energy consumption, and
to reduce greenhouse gas emission, and to reduce traffic
congestion in cities, and traffic accidents, of course. | think
young people concentrated to develop new technologies
in these regards. And if | name some of them, for instance,
some posters report on development of new tunnel lighting
systems, very new ideas. Others are applications of digital
maps, or some car display systems for pedestrians and
analysis of human mobility behavior in cities, or new bio-
fuel systems in India, or transportation in suburban areas, or
a radar system for inter-vehicle communication.

There were several more technologies reported. And Honda
Foundation is pleased to see these very advanced activities
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of young people.

lonce again congratulate the awardees, but I'd like also to tell
those people who were not selected not to be disappointed
very much, because this forum is a very good opportunity
to meet other people to discuss about your research. And
maybe this experience will enhance your research in the
next few years. And | hope you will enhance our relations
between Honda Foundation and Asian countries.

As you know, Japan is suffering from disastrous rainfall that
is unprecedented, and many places, many areas in Central
Japan and Western Japan, are suffering now with heavy
traffic disruption, collapse, and many residents are being
evacuated from their homes. This is really a disastrous
accident. And | presume municipal governments will think
about new technology, new engineering, to recover and
improve the traffic system, road system, or embankments
along big rivers, because many places are severely damaged
now. So this, our experience, may be news or may be
information to other Asian countries. | know from today’s
talk that many Asian countries also suffer floods in many
places. So this time, flood is unprecedented in Japan. And
so this is our experience. And recovery by the government
will be new information for other Asian countries. And
by the exchange of such information, | hope that our ties
between Honda Foundation and other young people in
Asian countries, and the participants, will be strengthened
in the next few years and in the future. Thank you for your
participation.
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Thank you to everybody. On behalf of Honda Foundation,
may | thank all of you for your wonderful participation. This
is a Saturday. You sacrificed a very important weekend, but |
strongly feel that you are feeling very happy.

And what | found, the issue, in this forum, is the dedication
and the sense of mission. As for sense of mission, you came
across this document, our mission. Mission is very important.
Without missions, what happened? It was just ten years ago,
2008, when Lehman Brothers collapsed. They lost a sense of
mission, they perused only commission. And yes, as for this
ecotechnology — ecology and technology — this is a very
important challenge for all of you. And here, your mission is
important. The technology matters very much. And as for
today’s subject, transportation technology, this is the 110th
year since the first T type Ford motor car was put onto the
market. So, 110 years. But in the past few years and ten years,
| could mention that the auto industry, auto technology, are
showing fundamental change. And this is very important.
Honda Motors, the founder of Honda Foundation, say that
they are not only an automobile producer. It's more than
that. They say that they are a mobility company. So that’s
the important concept. And a couple of years ago, they
entered into the private jet airplane market. And now, they
enjoy the largest share of the market, surpassing that of
traditional companies like Cessna. So very important things
are happening, to change.

And in this forum, | repeat it to you. The important thing
here is that you share the same sense of mission and dreams.
As for dreams, Mr. Moriya said that it's a catchphrase from
the founder of Honda Foundation, Soichiro Honda. And he
is just a graduate of primary education, but what did he
pursue, his achievement? Oh, yes. He devoted his whole life
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Mr. Akira Kojima

Advisor, Japan Center for Economic Research

to his mission. And what was it supporting? His strong sense
of sustainable mission in his dream. At his age, the power of
dreaming is very important. So, with dreams and dedication
to these, you're ready to challenge maybe other deeds.

Decarbonization, this is a very important concept. Disasters.
It's what Matsumoto Sensei said, just now, many disasters.
More frequently, disasters in every part of the world, with the
background of climate change or something. Digitalization.
Yes. The auto industry is also more and more digitalized.
And decentralization. The degradation of the environment,
and a challenge. In Japan, depopulation. Demography
is a challenge, very much of a challenge. And the other
technology, we often hear about disruptive innovation. It's
not just improvement of technology, but we are all trying to
change the basic paradigm of technology to overcome the
difficult challenges.

So maybe in a sense, we are standing at a very important
crossroads of history. And look at the flag of our forum.
Please read the bottom sentence.

“Go green together.”

This is our challenge. Our mission. To all our audience in the
forum and all participants, all guest speakers, all attendants,
I myself enjoyed it very much, especially feeling the sense
of mission and the strong sense of dedication. Continuity is
very important. And another thing is connectivity; not only
technological connectivity, but human connectivity. This is
a good occasion to continue to start a new era of human
connectivity. Try to keep in touch. It's a good occasion. And
again, may | thank you again for all your contributions.
Thank you.

Honda Y-E-S Forum 2018



Closing Remarks

Good Afternoon Ladies and Gentlemen,

I am Harry from India, Honda Y-E-S awardee 2014. |, on
behalf of Preparation Committee, would like to give a word

of thanks for this Forum.

First of all, please give a big applauds to everyone present
here to be a part of this forum. It was amazing to learn
and share about our developing countries in Asia. | was
delighted to see the engagement and responses from the

audience during presentation and panel discussion.

| express my sincere gratitude to all the guest speakers for
sharing with us their knowledge and expertise. Thank you
very much Prof. Yoshihiro Suda, Prof. Takayuki Morikawa, Mr.
Takashi Moriya. | would also thank Dr. Atsushi Sunami for his

brilliant work in moderating the panel discussion.

| congratulate the winners of the Poster contest and all the
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participants for enlightening us with your ideas. | hope that
the forum proves to be an encouraging stone for you all to

excel in this field.

We are grateful for the support we received from Honda
Foundation in organizing this forum. Without their constant
support, our efforts would not have been fruitful. Getting so
much freedom and so much responsibility, both at the same

time are the amazing experience at this young age.

Good things come to an end but we have created a legacy
for the future generation. Looking forward to seeing many
more successful Forum like this. Go Green Go Honda. Let
the power of dreams make this world a better place for a

generation of the future.

THANKYOU

Honda Y-E-S Forum 2018
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