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1. Introduction



Welcome Message

It is my great pleasure to welcome you all to the 4t JASTIP Symposium
“Biomass to Energy, Chemicals and Functional Materials”. JASTIP, the Japan-
ASEAN Science, Technology and Innovation Platform, was established in
October 2015 and officially launched in February 2016. Based on the long-term
academic collaboration between Japan and ASEAN countries, we promote
international, inter-disciplinary and inter-project collaborations and activate
dialogues between researchers and non-academic stakeholders that include
policy makers, administrators, the private sector and the general public.

We have experienced rapid economic growth and the transformation of society
in the latter half of the 20th century. The main drivers of this development have
been technology and the market economy. Technological development created
and efficiently produced a wide range of new commodities, and these are now
distributed to the most remote areas of the world through a global network
founded on a market economy. We are making efforts to continue this trajectory
in the 215t century, and this, of course, has been partially successful. However, it
1s also true that this development forces us to confront emerging issues that
may entail crucial risks to the safe and peaceful life of both present and future
generations. These include the deterioration of the global environment, unstable
and unpredictable energy supplies, shortages of clean water, frequent
extraordinary climatic events, and natural disasters. As these are common
issues at the global level in general and at the regional level in particular, we
share Sustainable Development Goals (SDGs) and have set up multi-layered
collaboration frameworks to deal with them.

The eastern side of the Eurasian Continent, from Russian Siberia, the coastal
zone of mainland China, Korea, Japan, and Taiwan to the ASEAN countries,
forms the Asian Green Belt as named by the late professor Tamiji Inoue. This
unique corridor connects the temperate zone and the tropics across a
substantial stretch of terrain that overlaps with an active earthquake and
volcano zone. This area enjoys rich nature, particularly in terms of biomass
production and bio-diversity. We believe that the issue of how to coexist with
nature and manage and effectively utilize the biomass is an issue that is
relevant to every part of this region if we hope to achieve a sustainable future
for our descendants.

I sincerely hope that all of you will enjoy the discussions in this symposium and
gain fruitful benefits from this opportunity. Thank you again for joining us.

Yasuyuki Kono

Project Leader of JASTIP and Center for Southeast Asian Studies
Kyoto University



Purpose of the Symposium

JASTIP has established joint laboratories focusing on the three fields; energy &
environment, bioresources & biodiversity, and disaster prevention in order to
strengthen the cooperative researches into sustainable development.

This symposium is entitled “Biomass to Energy, Chemicals and Functional
Materials” with regard to biorefinery research, which is an interdisciplinary
research field beyond energy & environmental research, and bioresources &
biodiversity research.

We introduce current situation and issues of biorefinery study and presenting
case study about front line of relevant research activities, results, and future
prospects in ASEAN countries.by some prominent researchers. Biorefinery
research at National Science and Technology Development Agency (NSTDA,
Thailand) and Indonesian Institute of Sciences (LIPI, Indonesia) which are the
counter partner of JASTIP will be introduced. We will also invite private sectors
who are promoting business in this field.

Biorefinery are biomass conversion processes to produce value-added chemicals
including biofuels and bioplastic. It is a high potential research field that is
strongly expected to contribute to the sustainable development goals especially
for Goal 7: Ensure access to affordable, reliable, sustainable and modern energy
for all, 13: Take urgent action to combat climate change and its impacts, and15:
Sustainably manage forests, combat desertification, halt and reverse land
degradation, halt biodiversity loss.

The purpose of this symposium, we are going to disseminate and share
information and knowledge with stakeholders through poster presentations,
exhibition booths, question and answer, not only unilateral activity reports by
oral presentation, to further strengthening and promoting collaborative
activities of biorefinery research and research network through JASTIP
platform.



2. Program



3 July 2017 (Day 1)

09:15 — 09:45 Registration

09:45 - 10:15 Opening Address
MC: Dr. Nuwong Chollacoop and Ms. Papitchaya Utanun, NSTDA
Dr. Natchanapong Vajiravongburi, Inspector General, Ministry of Science
and Technology of Thailand
H.E. Shiro Sadoshima, Ambassador Extraordinary and Plenipotentiary of
Japan to the Kingdom of Thailand
Dr. Narong Sirilertworakul, President, NSTDA
Dr. Ir. Bambang Sunarko, Director, Research Center for Biotechnology, LIPI
Mr. Osamu Kobayashi, Director, Department of International Affairs, JST

10:15-10:20 Photo Session

10:20 — 10:35 Introduction of JASTIP
Prof. Yasuyuki Kono, Project Leader of JASTIP, Director, Center for

Southeast Asian Studies, Kyoto University
JASTIP: Achievements and Challenges”

10:35-11:15 Special Speech
Prof. Noboru Noguchi, Program Director, Technologies for Creating Next-
Generation Agriculture, Forestry and Fisheries, Cross-ministerial Strategic
Innovation Promotion Program (SIP)
“Smart Agriculture toward Society 5.0”

11:15-13:00 Keynote Speech
Chair: Assoc. Prof. Dr. Thumrongrut Mungcharoen, NSTDA

11:15—-11:50 Mr. Yongyuth Sawatdisawanee, Deputy Director General, Department of
Alternative Energy Development and Efficiency
“Thai Biomass to Energy Policy & Implementation”

11:50 — 12:25  Dr. Anucha Euapermkiati, Division Manager - Frontier Research, PTT
Global Chemical Public Company
“Thailand Bioeconomy: Current Status, Future Direction and Implication for
Industrial Sectors’

12:25—-13:00 Dr. Kinya Sakanishi, Deputy Director-General, Fukushima Renewable
Energy Institute, National Institute of Advanced Industrial Science and

Technology
“Potentials of Global Biomass Energy and R&D of Biomass Refinery
Technologies”

13:00— 14:00 Lunch / Exhibition and Poster Session

14:00-15:15 Overview of Bioeconomy & Biorefinery Study in ASEAN

Chair: Prof. Keiichi Ishihara, Kyoto University

14:00 — 14:25  Prof. Takashi Watanabe, Director, Research Institute for Sustainable
Humanosphere, Kyoto University
“The JASTIP Project and Joint Approaches toward Sustainable Utilization of
Bioresources”

14:25 —14:50  Assoc. Prof. Dr. Klanarong Srirod, Director, Mitr Phol Sugar Corporation
Ltd. / Head, Innovation and Research Development Institute, MPSC

“Thailand’s Bioeconomy & Biorefinery Development and Roles of Mitr Phol
R &_ »

14:50 — 15:15  Prof. Atsushi Tsutsumi, Research Supervisor of SATREPS / Institute of
Industrial Science, the University of Tokyo
“Bioenergy for Mitigation of Global Warming”



15'15—-16:15 ASEAN-Japan Collaboration Research 1
Chair: Dr. Puspita Lisdiyanti, LIPI

15:15—15:35  Prof. Yoshihito Shirai, Graduate School of Life Science and Systems
Engineering, Kyushu Institute of Technology
“Promotion of Green Economy with Palm Oil Industry for Biodiversity
Conservation in Malaysia”

15:35—-15:55 Dr. Kajornsak Faungnawakit, NANOTEC, NSTDA
“Production of Biofuels and Biochemicals: Heterogeneous Catalysis as
a Green Approach”

15:55 —16:15 Dr. Yopi, Research Center for Biotechnology, LIPI
“Center of Excellence of Integrated Biorefinery in Indonesia”

16:15—16:30 Coffee Break

16:30—17:10 ASEAN-Japan Collaboration Research 2
Chair: Prof. Takashi Watanabe, Kyoto University

16:30 — 16:50  Prof. Akio Nishijima, Environmental Research Institute, Waseda
University / e-ASIA Joint Research Program, AIST
“Feasibility Study on Social Implementation of Bioenergy in Fast
Asia”

16:50 — 17:10  Dr. Sumittra Charojrochkul, MTEC, NSTDA
“Bio-hydrogen”

17:10-18:10 Networking Discussion
Chair: Prof. Mamoru Shibayama, Kyoto University



4 July 2017 (Day 2)

09.30—-10:00
10:00-11:00
10:00 — 10:20
10:20 — 10:40
10:40 —-11:00
11:00 - 12:00
11:00 — 11:15
11:15-11:30
11:30 — 11:45
11:45—-12:00
12:00 — 14:00
14:00 — 15:00
14:00 — 14:20
14:20 — 14:40
14:40 — 15:00
15:00

Registration and Coffee Break

ASEAN-Japan Collaboration Research 3
Chair: Dr. Verawat Champreda, NSTDA

Prof. Toshiaki Umezawa, Research Institute for Sustainable
Humanosphere, Kyoto University

“The SATREPS Project for Producing Biomass Energy and Material
through Revegetation of Deteriorated Grasslands’

Dr. Auttapol Golaka, Siam Cement Public Company Limited
“6-Years R&D of 1 ton/hour Torrefaction Pilot Plant at SCG”

Prof. Dr. I. Made Sudiana, Research Center for Biology, LIPI
“The Potential of Developing Marginal Land for Biomass Sorghum
Production to Support Biorefinery Project in Indonesia”

Presentation from Funding Agencies
Chair: Prof. Hideaki Ohgaki, Kyoto University

Mr. Jun Takashima, Unit Chief, Planning and Capacity Development
Unit / Project Coordinator, AUN/ SEED-Net
“Overview of AUN/SEED-Net Project Phase III”

Prof. Kuniaki Yamashita, Director, JSPS Bangkok Office
“JSPS and its International Programs with Special References to
Collaboration with ASEAN Countries”

Mr. Yoshinori Furukawa, Chief Representative, New Energy and
Industrial Technology Development Organization (NEDO)
Representative Office in Bangkok

“NEDO-NIA Collaboration Creation of Tech-base Startup Eco-
system”

Mr. Masaki Sato, Director, JST Singapore Office
“Introduction of Japan Science and Technology Agency (JST)

Lunch / Exhibition and Poster Session

ASEAN-Japan Collaboration Research 4
Chair: Prof. Mamoru Kanzaki, Kyoto University

Prof. Chiaki Ogino, Graduate School of Enginering, Kobe University
“Bio-refinery Strategy for Fuel Production in Indonesia’

Dr. Puspita Lisdiyanti, Research Center for Biotechnology, LIPI
“Microbial Resources as a Source for Development of Biorefinery’

Dr. Surawut Chuangchote, King Mongkut's University of Technology
Thonburi

“Innovative Conversion of Biomass Derivatives to High Value
Chemicals by Photocatalysis’

Closing Remarks
Prof. Ohgaki Hideaki, Kyoto University
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Opening Address

3 July 2017, 09:45-10:15

Speaker's Information

Shiro SADOSHIMA

Ambassador Extraordinary and Plenipotentiary of Japan

to the Kingdom of Thailand

Biography

Mar 1977
Apr 1977
Jul 1994
Jul 1996
Sep 1998
Aug 2000
Jan 2001
Aug 2002
Jul 2004

Aug 2004
Jan 2006

Aug 2006

Aug 2007

Jul 2009
Jan 2010

Oct 2011

Apr 2015

Graduated from University of Tokyo, Faculty of Law
Entered Ministry of Foreign Affairs

Counsellor, Embassy of Japan in Vietnam

Director, Loan Aid Division, Economic Cooperation Bureau
Director, China Division, Asian Affairs Bureau

Counsellor, Embassy of Japan in Australia

Minister, the same Embassy

Consul, Consulate-General of Japan at Hong Kong

Deputy Director-General, Economic Cooperation Bureau

Deputy Director-General, Economic Cooperation Bureau, Multilateral Cooperation
Department

Deputy Director-General, Asian and Oceanian Affairs Bureau

Deputy Director-General, Asian and Oceanian Affairs Bureau, Southeast and Southwest
Asian Affairs Department

Director-General, Policy Coordination Department, Japan International Cooperation
Agency (JICA)

Vice-President, JICA
Director-General, International Cooperation Bureau

Ambassador Extraordinary and Plenipotentiary of Japan to the People’s Republic of
Bangladesh

Ambassador Extraordinary and Plenipotentiary of Japan to the Kingdom of Thailand


http://www.bd.emb-japan.go.jp/jp/content/taishiaisatsu201110.html

Opening Address

3 July 2017, 09:45-10:15

Speaker’s Information

ﬂ Narong SIRILERTWORAKUL
(;:ﬁ y Home Town / Country : Thailand
% Affiliation : National Science and Technology Development Agency

Position : President
E-mail : narong@nstda.or.th

Biography

2008 Advanced Management Program (AMP174), Harvard Business School, USA.1990 - 1993 Doctor of
Philosophy in Manufacturing Engineering, The University of Birmingham, Birmingham UK. 1984 - 1988
Bachelors of Engineering (Production Engineering) First class honors, King Mongkut's Institute of Technology
Thonburi, Thailand.

Area of Interest

The automotive industry quality system program, quality system improvement to automotive parts
manufacturers. Quality systems, namely the QS 9000 and the ISO/TS 16949

Research Activities and Achievements

Awards:

- Outstanding Student, King Mongkut's Institute of Technology Thonburi.

- Gold Medal Award, the Engineering Institute of Thailand.

- The Royal Thai Government Scholarship to pursue a Master and a Ph.D. degree in the U.K.
Selected Committee Member:

- Chair of the Working Committee for the Thailand-China Technology Transfer Center: TCTTC
- Subcommittee on Science and Technology, the National Legislative Assembly, Thailand.

- Subcommittee on Human Resources Development, Office of the National Economics and Social Development
Board, Thailand.

- Board of Directors, National Innovation Agency (Public Organization).

- Board of Directors, Mahidol Wittayanusorn School (Public Organization).

- Board of Directors, Electronic Government Agency (Public Organization).

- Evaluation Committee, National Science Technology and Innovation Policy Office, Thailand.

- Technical Subcommittee, Thailand Quality Award.
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Opening Address

3 July 2017, 09:45-10:15

Speaker’s Information

Bambang SUNARKO

Home Town / Country : Bogor, Indonesia
Affiliation : Indonesia Institute of Sciences (LIPI)

Position : Director of Research Center for Biotechnology-LIPI
E-mail : bambang.sunarko@lipi.go.id

Biography

2014 - : Director of Research Center for Biotechnology-LIPI; 2013 — 2014: Director of Research Center for
Biology-LIPI; 2013 - : General Secretary of PBI (Indonesian Association of Biology); 2006 — 2012: Leader of
Microbial Biochemistry Research Group, RC for Biology-LIPI; 2000 — 2005: Head of Dept. of Bioprocess, RC for
Biotechnology-LIPI; 1995 — 1999: Leader of Environmental Microbiology Research Group, RC for Biology-LIPI;
1995: graduated from University of Bayreuth, Germany

Area of Interest

Management of bio(techno)logy research activities; Bioprocess & Biocataliyst research and development:
applied Microbiology & bioprospecting; cyanide and nitrile microbial biotransformation and metabolism.

Research Activities and Achievements

Research Experiences:

1. Bioprospecting of Nitrile Degrading Bacteria from the Biological Diversity of Indonesia as the basis of
biocatalyst development

2. Towards New Influenza Antivirals from Natural Products: The Development of a Bioassay based on
Heterologous Expression of M2 Ion-Channel Protein

3. Identification of Degradation Pathway of Vinylacetate Using Bacterial Isolate V2 and Characterization of
the involved Enzymes

4. Development of Biosensor for Detection of Nitrile/Cyanide Compound in aquatic environment

5. Enantioselective Biotransformation of (R,S)-Naproxen Nitrile into (S)-Naproxen using nitrile degrading
bacteria
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Opening Address
3 July 2017, 09:45-10:15

Speaker's Information

Osamu KOBAYASHI

Home Town / Country : Saitama, Japan
Affiliation : Japan Science and Technology Agency (JST)
Position : Director, Department of International Affairs

E-mail : okobayas@jst.go.jp

‘\ \

Biography

Osamu Kobayashi is the current Director of Department of International Affairs, Japan Science and
Technology Agency (JST).

He has worked for JST since 2001 and built his career mainly in the international related business, including
Manager of Department of International Affairs from 2008 to 2012, Director of Singapore Office from 2012 to
2015 and Director of Office of International Strategy from 2016 to 2017.

Area of Interest

International Research Collaboration

Information of Organization

Japan Science and Technology Agency is an organization that leads Japan’s science and technology (S&T)
development as an innovation navigator and that contributes to the lives of people and the achievement of a
sustainable society by promoting S&T for the purpose of opening up opportunities in innovation.

Since its foundation, JST’s many outstanding achievements accomplished in collaboration with the government,
universities, the industrial sector and public from all over the world have been recognized as a foundation of
rich ecosystems to create innovation.

Global issues affect more than a single country or region, and cannot be resolved without international
collaboration. That is why more cooperation among various kinds of stakeholders in Asia region is very much
expected more than ever.

“Japan-ASEAN Science and Technology Innovation Platform” can be a key driving force to boost it.
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Introduction of JASTIP

3 July 2017, 10:20-10:35

Speaker's Information
.--’ 7 § TR o

D o

Yasuyuki KONO

Home Town / Country : Kyoto, Japan

Affiliation : Center for Southeast Asian Studies, Kyoto University
Position : Professor, Director

E-mail : kono@cseas.Kyoto-u.ac.jp

2014-: Director, CSEAS, Kyoto University, 2005-: Professor, CSEAS, Kyoto University, 1998-2005: Associate
Professor, CSEAS, Kyoto University, 1992-94: Assistant Professor, Irrigation Engineering and Management
Program, Asian Institute of Technology, 1987-1998: Assistant Professor, CSEAS, Kyoto University, 1986-87:
JSPS Postdoctoral Fellow, Graduate School of Agriculture, The University of Tokyo, 1986: Doctor of Agriculture,
Graduate School of Agriculture, The University of Tokyo

Area of Interest

Sustainable humanosphere studies for re-organizing human-nature relationship and establishing sustainable
agricultural system, Land and water resources management for achieving diverse development path of local
societies, Livelihood transition studies for establishing mutually dependent rural-urban linkages

Research Activities and Achievements

1) Achievements

On sustainable humanosphere studies: Sugihara K., Kawai, S., Kono, Y. and Tanabe, A. eds. 2010. Geosphere,
Biosphere and Human Society, Kyoto University Press (in Japanese), Yanagisawa, M., Kono, Y., Kozan, O. and
Kanzaki, M. eds. 2012. Potentiality of Geosphere and Biosphere, Kyoto University Press (in Japanese). On land
and water resources management, Leisz, S. J., Kono, Y., Yanagisawa, M. and Fox, J. eds. 2009. Mechanisms of
land use change in Mainland Southeast Asia, Special Issue of Southeast Asian Studies 47(3), Dao Minh Truong,
Yanagisawa, M. and Kono, Y. 2017. Forest Transition in Vietnam: A Case Study of Northern Mountain Region,
Forest Policy and Economics 76: 72-80. On livelihood transition studies, Kono, Y., Badenoch, N., Tomita, S.,
Douangsavanh, L. and Nonaka, K. eds. 2010. Agency, opportunity and risk: Commercialization and the human-
nature relationships in Laos, Special Issue of Southeast Asian Studies 47(4), Le Zhang, Yasuyuki Kono, Shigeo
Kobayashi, Huabin Hu, Rui Zhou and Yaochen Qin. 2015. The expansion of smallholder rubber farming in
Xishuangbanna, China: A case study of two Dai villages, Land Use Policy 42: 628-634.

2) Ongoing activities

Humanities and social science-based interdisciplinary studies for the sustainable future

Japan-ASEAN collaboration for science and technology development

Boom cropping and livelihood diversification in the northern mountain region of Vietnam

Labor mobility and spread of commercial cropping at the China-Myanmar borderland

Cross-border and domestic migration and formation of local city in northern Laos

Peatland ecosystem and livelihood transition in Riau, Indonesia with the emphasis on rubber and sago
production

What is necessary to achieve the sustainable society is collaboration rather than competition. JASTIP aims at
promoting collective actions among researchers and between researchers and non-academic stakeholders for
out common future.
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JASTIP: Achievements and Challenges

Kono, Yasuyuki
JASTIP Project Leader, Kyoto University

Distinguished guests and colleagues, welcome to the 4" JASTIP Sympesium “Biomass to
Energy. Chemicals and Funcrional Materials”. On behalf of the organizing commircee, I would

like to express my sincers appreciation to you all.

JASTIP. o Japan-ASEAN Science, Technelogy and Innavation Platform. was established in
Gerober 2015 and officially launched in February 2016. We held the opening ceremany at the

ambassador's residence owing to the kind deration of his 1l b d

Sadoshima (Slide 1). The idea behind the launch of JASTIP was that Japan and ASEAN

couniries have a long history of academic collaberation. but most of this collsboration has
been project-hased. We are sure that each project has produced a fruicful outcome and hae
contributed to each of the disciplines. bur these efforts are not so visible from ourside the
disciplinary community, aven in academic society, or from outsids academic seciety. Thus we

need some sort of platform fer working together that goes bevond single prejects.

slide 1. Launch of JASTIP

Based on this idea, we chose “environment and energy”, *bic-resources and biodiversity” and
“disaster prevention” as the major foci. all of which are a part of SDGs. Sustainable
Development Geals, and are crucial issues for the future of this region. We then invited
NASDA, National Science and Technology Development Agency, Thailand; LIPI. Indonesian
Institute of Science; and MJIIT, Malaysia-Japan Incernational Institute of Tachnology to be

the core partners for setting up 2 platform to promote international. inter-disciplinary and

find a seed for new business and set up a collaborative effort with researchers.

The third point is that we think of diversity as a driver. We experienced rapid economic growth
in the latter half of the 20° century. The main drivers of this development were technology
and the market economy. Technological development produced various new commodities,
and these are distribuced all over the world through a global network founded on a markec
economy. One of the principles behind this development was thae homogeneity and
simplification are more effective. We thought that we could be economically more developed
and upgrade our life happier and more peaceful f the whole world were covered with a single
language. a single insticution and a single governance. In the 21* century, however. we
confront an era of uncerssinty. We cannot precisely predice the future of che global
environment. We are not sure whether we will be able to overcome shortages of resources
such as energy and clean water. We are searching for a new regime of global politics. but we
do not know what will be. Under such circumstances, what we need is diversity. We are crying
to connect diverse players smong academics and non-academics, from various counties and

various sectors and have them collaborate.

Since our establishment. there are some things that we have done well and some thing we
have not done so well. Let me explain what we have achieved during the almost two years up
to now. First. we set up the central part of the platform. owing to the strong partnership with

core institures, and began collaborative research.

With NSTDA. we promote research and development of efficient biomass utilization
technology in order to contribute stable energy supply. We are testing several technology
including solvent treatment (Slide 3.

Slide 3. Research Activities of the Environment & Energy Joint Laboratory

inter-project collaborations. We also emphasize the accvation of dislogues beoween
researchers and non-academic stakeholders, including policy makers, adminiserators, che
private sector and the general public to transform research work from “science for science” to

“science for socisty” (Slide 21

h

s

Slide 2. Qudine of JASTIP

Let me explain the surstanding characteristics of JASTIP. The first poine is “ressarch firse”
There are several region-based platforms for science. technelogy and innovation. ASEAN
COST or ASEAN COST +3 is a placform of policy makers thac holds regular meetings. STS
Forum, Science, Technology and Seciety Forum. is o global gathering supported by the
Japanese Government. It organizes ASEAN-Japan workshops as a part of its activiry. The
Ministey of Science and Technology, Thailand, has also arganized an ASEAN STI Forum with
2 wide range of participants from the region and beyond. These are undoubtedly important
mechanisms for promoting regional collabaration in science and technology. but I have never
seen initistives and placforms organized by researchers. I believe that JASTIP is the firet erial
in this regard. As it has been initiated by researchers. collaberative research is undoubtedly

one of the core activities of JASTIP and the first prierity.

The second point is open science and innovative collaboration. At the universities and
research institutes in any countries. as you know, the world ranking is a crucial concern and
there is huge pressure on us. We are strongly encouraged to publish articles in high impact-
factor journals. Such a competition-based mechanism waorks as a strong motivation for
researchers to conduct research. but I believe that it is not a unique mechanism. Finding new
partners and working together with them is an equally impereant motivation, and this
challenge has a much greater possibility for exploring new research agendas and approaches.

1do not know the case in the private secter, but I will be happy if you understand our situation,

With LIPL we focus on tropical bio-resources. We develop tropical biodiversity database,
investigate useful plants, and carry out research on tropical plant breeding and its conversion
into fuel, functional materials and food. We also make efforts on high-strength. durable wood

structures and materials (Slide 4).

Slide 4. Research Activities of the Bio-resources & Biodiversity Joint Laboratory

With MJIIT. we focus on the mitigation of large-scale disaster risks through comprehensive
approach to disaster prevention including the early warning systems. Our region suffers from
various types of natural disasters that include typhoon, cyclone. earchquake. tsunami, volcano
eruption, mud flow, forest fire and so on. Advance warning systems and international
cooperation against regional disasters should be a strong tool for the disaster mitigation (Slide

5

Slide 5. Research Activities of the Disaster Prevention Joint Laboratory

Second. we have been able to achieve wide publicity. JASTIP was referred to in the statements
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of the 28" and 29" ASEAN Summits and 19 ASEAN-Japan Summit (Slide 6). 1 am also
happy to tell you that Prof. Teruo Kishi, Scientific advisory to the minister of fareign affairs,
the government of Japan. recently met several ministers of the government of Thailand. In
the meeting. Prof. ‘I;\i,ﬁkj\kindb referred to the symposium today. This suggests that JASTIP
acrivities are well shared among the top-level palicy makers in Japan and ASEAN. I would like

to xpress my sincere appreciation for this generous support

19h ASEAN-apan Summit held on 7 Septembe:

i o St 180 ASLAY

Slide 6. ASEAN Summit Statement 2016

Third. we are expanding the network of collaboration in Japan and ASEAN. Since last year,

we have set up a new program called JASTIP-Net. This is 2 program to invits researchers and
Lehold

5 from various rsities, research institutes and the privats

non-academic
sector in Japan and ASEAN to jein our research activities. About the detail. please visit our
web site here (Slide 7). As the budget is limited. it may be difficult to do substantial research
work under this program, bur | believe this can be a seed money to form a new group for
setting up a new project. JASTIP is now accepring the second round application far JASTIP-
Met. You can see the details on our website. We are also making efforts to collect information
on Japan-ASEAN collaborative research in the three target fields and disseminate this through

the website. This is what we have achievad during the almost twa years up to now.

Slide 7. Call for JASTIP-Net 2017

Hisatp orgenjevestinsjcab for jap-net 3017

Astan green bett ang
“engines” that suggort high dvenity

Volcanos provide nutrents and
Tibetan dighianct st hot water st
western Pacifc e rich rindal

fneue 1998)

Slide 8. Biomass in the Asian Green Belt

Finally. I would like to express my sincere thanks to NSTDA, LIPI. Embassy of Japan, various
government agencies and private companies. and Kyoto University to help us to organize this
conference. I sincerely hope that all of you will enjoy the discussions in this symposium and

gain rewarding benefits from this opportunity. Thank you again for jeining us.

Mext, let me explain where we have to make efforts. First, we have to further enhance the
visibility of JASTIP. As | have mentioned already. JASTIP is more or less recognized among
top-level policy makers. but publicity in the scademic and private sector is still not se high.
These are actually our potential partmers in open science and innovarive collaboration.
‘Withaut their suppore, JASTIP cannot go forward in further development. Second, the linkage
of our activities with the private secor is sill weak. JASTIP is not only “science and
technology”, but “science, technelegy and innovation™. For “innovation”, the private sector is
undoubtedly the key player. We are eager to establish strong links between academics and the
private sector. Third, the connection of JASTIP with ather funding schemes iz still not
sufficient. As | have suggested repeatedly, what JASTIP can provide is just a s=ed to the next
step. Once the participants find a new parener, they should take the initiative to go forward.
‘We will try our best to support their challenges through stronger connections with other
funding schemes such as E-Asia and SATREPS.

We have organized today’s symposium based on this self-evaluation. As you can recognize.
this is not a gathering of the core members of JASTIP. I am happy to welcome many
researchers from various insiruces and many participants from the private sector and funding
agencies. To provide a chance for a wide range of people to zee and talk sach ather. ta
exchange ideas and to foster plans for the next step is the most important agenda of this
symposium. In this regard, we have prepared 22 oral presentations, around 40 poster
presentations and around 20 booths. I sincerely ask vou e utilize this sccasion to bring abour

fruitful ourcomes for everyone attending.

Let me explain briefly the topic of this sympasium. Our major focus is biomass. The eastern
side of the Eurasian Continent. from Russian Siberia. the coastal zone of mainland China,
Korea. Japan and Taiwan to the ASEAN countries. forms the Asian Green Belt. as named by
the lace professor Tamijj Inoue. This unique corridor connects the temperate zone and the
tropics across a substantial stretch of terrain that overlaps with an active earthquake and
volcano zone. This area enjoys an sbundant natwre. particularly in terms of biemass
production and bio-diversicy (Slide 8). This is the reason why we have chosen *biomass” as
the topic today. We believe thar the issue of how to coexist with nature to manage and
effectively utilize biomass is an issue that is relevant to every part of this region if we hope to

achieve a sustainable future for our descendants.
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Special Speech
3 July 2017, 10:35-11:15

Speaker's Information

Noboru NOGUCHI

Home Town / Country : Sapporo, Japan

Affiliation : Cross-ministerial Strategic Innovation Promotion Program
(SIP) “Technologies for Creating Next-Generation Agriculture, Forestry
and Fisheries” Bureau of Science, Technology and Innovation,
Cabinet Office, Japan

Position : Program Director (Professor, Hokkaido University, Japan)
E-mail : noboru.noguchi.m7v@cao.go.jp

Biography

2016-: Program Director, Cross-ministerial Strategic Innovation Promotion Program (SIP)

“Technologies for Creating Next-Generation Agriculture, Forestry and Fisheries” Bureau of Science, Technology
and Innovation, Cabinet Office, 2004- : Professor, Hokkaido university, 1997- : Associate Professor, Hokkaido
university, 1990- : Assistant Professor, Hokkaido university, D. Agr.

Area of Interest

Agricultural robotics, vehicle dynamics, remote sensing, sensor development, machine vision, and GPS/GIS.

Research Activities and Achievements

1) Research experiences and achievements
Dr. Noguchi has made contributions to both industries and universities in the area of applications of
advanced technologies to agricultural systems. He is highly recognized internationally for his contributions
in robotic applications and remote sensing technology. He is the first researcher who developed a fully
autonomous field robot in the world in 1997 with National Research Institute of Agricultural Machinery in
Japan. In addition, he addressed UAV and satellite base remote sensing methods for modeling, mapping,
and monitoring agricultural crops.

2) On-going activities

- Research

® Development of management system for multi-robots to enhance work efficiency.

® Effective safety system to ensure safe operations of robots.

® Remote sensing technology integrating ground-, aerial- and satellite-base.

® Extracting tacit knowledge from bigdata composed of farm work, weather and crop status.

- Administration of research activities
Director, Cross-ministerial Strategic Innovation Promotion Program (SIP)
“Technologies for Creating Next-Generation Agriculture, Forestry and Fisheries” Bureau of Science,
Technology and Innovation, Cabinet Office, Japan.

Message

Agriculture in developed countries after the Industrial Revolution has tended to favor increases in energy input
through the use of larger tractors and increased chemical and fertilizer application. Although this agricultural
technology has negative societal and environmental implications, it has supported food for rapidly increasing
human population. In western countries, “sustainable agriculture” was developed to reduce the environmental
impact of production agriculture. At the same time, the global agricultural workforce continues to shrink; each
worker is responsible for greater areas of land. Simply continuing the current trend toward larger and heavier
equipment is not the solution. A new mode of thought, a new agricultural technology is required for the future.
Smart agricultural technologies including robotics and ICT are one potential solution.
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Smart Agriculture toward Society 5.0

SIP "Technologies for Creating Next-Generation
Agriculture, Forestry and Fisheries”

Noboru Noguchi
SIP program director and
Professor of Hokkaido Univ.

1. What is SIP?
(Cross-Ministerial Strategic Innovation
Promotion Program)

Innovative Combustion Technoiogy

Improving fusl effdiency of autemebile engines

L= b slacronics zyztem
Structural Materials for Innovation (S) =z = ’
Energy 3 alloys ane carbon fisers
Em e technologies forutilizing hydrogen
Next-Generation Technclogy for Dcean - et
Resources Exploration potymetalic ore
Automated Driving System awviddance scodertsand alleviating congeston
Mext-generafi and Management rraterislsfor imfrastrucnres
infrastructures  Enhancement of Societal Resiliency Developing technologies for oiseryation, forecast and prediction o natural
against Natural Disasters disasters
anaiyze,
Cyber-security for Critical Infrastructures i
E?;ﬂ?;ﬁ:;ﬁ;ﬁ;z:;"}%?:;& Realizing e volutionary high-yield and high-profit
Local - - : maodels by utilization of advancedIT etc
and Fisheries
resources -
Innovative
Technologies technologies s.ch a3 Additive Manufacturing

1. What is SIP?
(Cross-Ministerial Strategic Innovation Promotion
Program)

2. SIP agriculture

(Technologies for Creating Next-Generation
Agriculture, Forestry and Fisheries)

3. Smart Agriculture toward Society 5.0
(Utilization of loT, Bigdata, Al and Robot)

Realizing Science, Technology an

Innovation through premoting R&D

overlooking from basic research

application and commercialization by

cross-ministerial cooperation.

Council for Science, Technology

Innovation (CSTI) defined the themes :
to solve societal issues and achieve

economic growth

the budget by a top-down appro

Established i

Total ¥50B* (budget for Fy2017) + Hoeees

CSTI appoeints Program Directors
(PDs) for each project and allocates

d

to

and

Council for Science, Technology
and Innovation (CSTI)

(Executive Meml

< Govemnance structure >

Govemning Board

art i
bers of CSTI)  puiuliig

PD (Program Director)

Promoting committee

) (chair)
elated minisires,

=Management agencies,
oWelHﬁ‘l’medpJ;sﬂfms-lem.

Management Agency

ach.

n 2013

“Of this amount, 35 percenti#17.5 billon)

was alioeated to medical felds.

Ci
Resean

(Funding Agency)

Research organizations

IJniversir]!:ia,
orporations,
chinstitutes

2. SIP Agriculture

(Technology for Creating Next-Generation

Agriculture, Forestry and Fisheries)

Perry

Goal 1: Development of smart agriculture models

Current situation of agriculture, forestry and fisheries in Japan

~ Decrease of core persons mainly
engaged in farming
{1.75 million. 15% decrease in 5 yrs |

= Aging of core persons mainly
engaged in farming
{65 yrs-old or older accounts for 65%)

= Rapidincrease oflarge-scale farm
{100ha or larger increased by 30% in 5 yrs)

Science and technology innovation aimed by SIP (2 goals)

1. To develop a highly productive and labor-saving smart agriculture model by innovative
technologies such as robotics, IT, and NBT <Realize Society 5.0 in agriculture’>

Rapid progress of technologies
related to smart agriculture and
ding

Expansion of food market such
as health function

{Production value of agrcultwre- or food-
related industries: about 100 trilion yen)

g

agricultural
tructure refo

2_To add high value to agricultural and forest products by differentiation focusing on
functionality and developing new materials from unutilized resources

Future vision of agriculture, forestry and fisheries in Japan

# Strong agriculture competitive with foreign countries mainly by core farmers

* Market expansion of agri-food industry and regional development by enhancing
the value of products

L§)
e
£ i

s
b3 ]

Develop ultra-laborsaving and highly productive smart agriculture
model using innovative technologies such as robotics, ICT, and NBT

1-

Japanese
genome-editing

1-2) Greenhouse horticulture

1) Paddy rice farming

e, Smart fertilization systen
e

0

Epoch-making

varieties

Develop
competitive

Multi-robottractors  Remote sensing

Japan-made

Reduce rice production cost by 40% by
improving cultivationte chniques by
automation and intelligentization.

Perry
i

genome-editing

technigues which
produce high-
yield and high-
quality varieties.

i £ A
L
.
Technologies for _
diseaseand pest Unll_zsnon of
vention omics data

[Establizh an optimum cultivation condition
of tomatothatcan balance high-yield and
high-quality using omicsdata_

Reduce disease and pest damage
substantially using new pesticide-free
technologies.
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2-1) Development of functional health foods

@ kO dewl LB
ek @ () SO m‘J

| 1. Cognition activation |

Goal 2: Enhancing the value of agricultural and forestry products

Promote enhancing values of agricutural and forest products for
example development of high-quality or functional healthyfoods
and new materials from unutilized resources

2-1) Development of 2-2) Creation of new local industries
Japanese functional health foods by developing new materials

) \
against mental stress
% =

brain-gut

~
I

coordination
Elecronic (C tag(lagsfor Heat-  Slow 17 items for commercialization |
substrate merchandise resistant  release
mronagement) gasket  ferfizer sLactoferrin {milk) & *Rosmalinic acid (Herb) B +Fish muscle (fish)
Obtain evidences about new functions of | [ creating regional new industries by *Nobiletin (citrus fruits) L *SAM: GPC(sake) 3l Muslinic acid (olive)
foods such as brain function and body extracting modified lignin (biomaterial) *y-Oryzanol (brown rice), +) *High pressure-treatedrice +Oleanolic acid =
I tion and cialize more from forest residues safely at lower cost, +Procyanidin (apple) _ +Oligosaccaride (mukago) =  *Molin
than 15 foods by cooperating with f00d | | developing high-functioning products, sQuempherol (mulberry) . sTeaflavin (tea) @ +Tomatin [tomato)
O, LOTRANES and agricultural cooperafives. | | ang establishing a sales structure. sInulin (kikuima) *DHA (eugrena) [
Y i

What is “Society 5.0”? (continued)

“Society 5.0"” is a concept proposal of an advanced, future and human-
centered society, in which the integration of cyber space and physical
space(cyber-physical system: CPS) is to be realized through such state-
of-the-art technologies as Al, 10T, robotics and big data.

3. Smart Agriculture toward

Society 5.0
(Utilization of loT, Bigdata, Al and Robot)

By transforming the concept of “Society5.0” into reality, it is intended
to achieve a super smart society in which necessary goods and services
will be provided to anybody at any time and at any place regardless of
region, age, gender, language or other limitations.

The goal of “Society 5.0” is to achieve economic growth/well-being and
overcome societal challenges at the same time, contributing to the
prosperity of global communities.

15 1
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Realizing ‘Society 5.0’ by smart agriculture

Creation of crop status information using satellite

v’ Create bigdata by collecting geospatial data and information by sensors
and satellite, and analyze the bigdata using Al
v Cooperate with SIP “Cyber security”, national Al research centers, etc.

Using satellite imagery, prediction of protein content of grain before harvest become possible,
and the appropriate timing for harvest can be provided. The technologies can contribute to
imp the quality of rice in large production area. In addition, these available information can

c Various research Weatheri F ion system i i
auss;mmg i tras bt ] Wl it be acquired through a tablet PC or a smartphone using a WebGIS system.
> v Early waming & cultivation
e s Uniform management
Au ed .
e from in-field to large
production area

Input farmland inf It easy to use
S e in anyhlino and
any place
Inflow
Outflow -
Reservoirstorage : ) e
0
s # 1 b3
Mapping function

ontorees e
N contentof rice L] =T :
panicle formation stage ~ i Quality and taste of
dresser combine estes ein content  Map for appropriate rice improve in large
s Data inputfrom sensors etc . Geéip map timing of harvest scale area

water control system in paddy field

Cloud computing 1 km-mesh

covered
- Weather whole Japan

prediction information

model ” '
Sensed data [ W&
Water level B :

Groundwater 4 3

level 006 / ool A

® Water temp. ® e
® Moisture \
content G,

",

Crop Statusand™
disease/pest [ =
forev@ﬁ’"fgsyﬁ«f—é»"

—m— |

==\ Decision support for farm!
=== / management practice

1

1

1

1

. . v Hot/cold weather alert I

< . |ed|ctlon ¥ Foehnwarming :
f1 kw % h v Crop disease waming I
of 1 km-mes 7 Pestforecasting !
\ ATl v Advise for preventing from quality :

Pt AR et degradation of rice I
Prediction of start date for harvest 1

Prediction of chemical application date I

Lj;(.,‘ v Prediction of quality and yield :
ik i

A

AN

Water supply valve
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New Rice Breeding System by Genome Editing Technique = Optimal fertilizer application using smart machinery
[Super high-yielding rice]

Development of smart machineries including rice transplanter, fertilizing
machine, top dressing machine and rice combine harvester. These machines
can reduce production cost and quality of rice.

The targetyield is 12 t/ha as brown rice (by 2019).
If 12 ton/ ha has been achieved,
the production cost will be reduced by 60%, compared to current cultivars.
(154 yen/kg = 90vyen/kg)
Increase by genome editing technique
* the grain number
* the grain size

Current cultivar Selected line (crossed

{japonica) wiith indica line) Genome editing
(5 ton/ ha) [10ton/ ha)

Depth of
surface soil

Smart transplanter
Variable rate

Smart fertilizingmachine
Yield infromation

Genome-edited rice

» 20% decrease of amount of fertilizer, and 15 % increase of ratio of perfect grains
have been achieved. = Reduction of production cost

Close Cooperation with Production system Group
- Development of Growth Prediction Model for

Precise Management and Low Cost Production

Tt > Increased working efficiency by reducinglodging. = Increase of quality

e
|

Farm work by robot

Precise positioning system using Quasi-Zenith Satellites System [QZ55)
Multi-robot combine harvester |

Robot management
system

Tillage T ‘Weeding

[ Standara-size field ( 30a )
Multi-robot system for
Japan standard field
I'advanced and smart machinery based
on precise positioning ‘
High speed communication between a tractor
and an implement.

Map-base and sensor-base variable rate
‘technology

2 P Link with farm management system
Multi-robot tractor Agriculture data platform
Multiple small farm lands

d
[Reduction of 30% fertilizer
application

Real-time
monitoring &
Automated
documentation

Seeding Harvesting

J

¥ Although various agricultural ICT senvices are recently coming out, there is no
interconnectiity among the systems of ICT service providers.

v The useful data of administrative or research organizations scattered in various places, and it

is not convenient to use at all.

Large farm land

\r~rcn'\dt’ﬁ“"“:’t

Bad

E ," 4 @ Weather data

— soil data Temperature, day length,

I

1

I

I

I

I

I

I

I

I

I

:

I

: A T Variety and cultivation data

! Yield data Varietal characteristics, etc

| M / Eﬂigullural material data
1 = v untand target crops of

: f‘gjé@?@k‘h I 4" agricultural chemicals and
| e-sel
: — ratio
I

1

I

I

I

I

I

I

i

[

fartilizers

et ls 3
. nteg n an I
Benefit u andlysis-of data arket data

Each farmer borrows a Sensor data I M e
small size machine is good small robot tractor each 0
for both safety and soil compactio other, a_nd mal.(e a flexible $ u 'i:l

and quite efficient work. =)

Strategic management

L&
ST i
oy S|P BB Sy svmAres s

o T e
YSIP decision based on data =

v Create bigdata by collecting geospatial data and information by sensors

and and the using Al.
v Cooperate with SIP “Cyber security”, national Al research centers, etc.

Various research Weather i i ing si ion sy stem

GNSS satellite ’
P (weather forecast & past weather data) Procuction support zystem
3 Ezrly waming & cultivation
management zystem

Automated water management system
Farmwork information zystem

s Data inputfrom zensors etc.
> s 7
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Keynote Speech

3 July 2017, 11:15-13:00

Chair's Information

Thumrongrut MUNGCHAROEN (Rutt)
Home Town / Country : Bangkok, Thailand

Affiliation : National Science and Technology Development Agency
Position : Chairman of Energy and Environment Cluster
E-mail : thumrongrut@nstda.or.th

Biography

Education Background: M.S. and PhD in Chemical Engineering from the University of Texas at Austin, USA.
B.Eng.(Honors) in Chemical Engineering from Chulalongkorn University, Thailand.

Working Experience: Technical Engineer at Toray Nylon Thai Co. Ltd. (1977-1979), Lecturer at Chemical
Technology Department, Institution of Technology and Vocational Education (1979-1981). Lecturer/ Asst.
Prof./ Assoc. Prof. at Faculty of Engineering, Kasetsart University (1981-2015)

Selected Official Committee: 1. Vice President & Board Member, Asia Pacific Roundtable for Sustainable
Consumption and Production (2012-present. 2. Expert in the Sub-committee on Promotion of Govt. Green
Procurement Policy, Ministry of Natural Resources and Environment (2013-present). 3. Committee, Science
Technology and Innovation on Climate Change, National Science Technology and Innovation Policy Office
(2009-present). 4. Vice-chair, Carbon Footprint Promotion Committee (2009-present). 5. Advisory Committee,
Federation of Thai Industries (2000-present).

Area of Interest

Energy and Environment, Life Cycle Assessment, Ecodesign, Cleaner Technology/ Pollution Prevention,
Sustainable Consumption and Production, Green Growth/ Green GDP, Hazard Analysis and Risk Assessment

Research Activities and Achievements

More than 210 technical publications (in the form of journals, proceedings and books)

Selected Awards 1. PTIT Award by the Petroleum Institute of Thailand (1999-2000) 2. Outstanding Academic
Award, Faculty of Engineering, Kasetsart University (1999) 3. Outstanding Academic Award, Kasetsart
University (2000) 4. Outstanding Academic Service Award, Kasetsart University (2010) 5. International
Publications Researcher Award, Kasetsart University (2010-2014) 6. Excellent Research Award on
Alternative Energy: Promotion of Alternative Energy Use, Ministry of Energy (2015)
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Keynote Speech

3 July 2017, 11:15-13:00

Speaker's Information

Yongyuth Sawatdisawanee

Home Town / Country : Bangkok, Thailand
Affiliation : Department of Alternative Energy Development and
Efficiency

Position : Director of Bioful Development Bureau

E-mail : yongyuth_s@dede.go.th

Biography

2015-Present Director of Bioful Development Bureau
2000-2014 Director of Solar Technology Analysis and Assesment Group

Area of Interest

Renewable Energy (Solar Energy/Biofuel)

Research Activities and Achievements

I am the director of Bureau of Bioful Development, which is part of Department of Alternative Energy and
Efficiency, Mimisrty of Energy. My department is responsible for the policies of Biofuel as well as monitoring
the developmnet in term of balance in demand and supply of biofuel as well as related reserch. At the moment,
there are two main biofuel targets in Thailand energy plan in which my department works collaboratively with
all the parties invovled, ranging from public sector such as Ministry of Agriculture and cooperative to private
secter such as oil companies and car industry, Prior to working at Bureau of Biofuek development, i worked in
Bureau of Solar energy development
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Keynote Speech
3 July 2017, 11:15-13:00

Speaker's Information

Anucha EUAPERMKIATI

Home Town / Country :

Affiliation : Frontier Research, PTT Global Chemical Public Company
Limited

Position : Division Manager

E-mail

Biography

Education background :

1986-1990: Ph.D. (Chemistry and Chemical Technology - Polymer Science & Tech) Bradford University, UK &
1982-1986 : B.Sc. (Chemistry), Mahidol University, Bangkok

Work Experience:

@it 1, 2015 — present : Manager Frontier Research, Corporate Innovation, PTTGC

Jun, 2013 — Sep 30, 2015:: Synthesis and catalysis, R&D Manager, Scientific Research Dept, Science &
Innovation, PTTGC

Feb,2011- May, 2013: R&D1 Manager, Science & Innovation Dept, PTTGC

2008-2011: Deputy Managing Director, King Bag Co., Ltd. (KB) and King Pac Industrial Co. Ltd. (KPI)
2001-2007: Project Development Manager, Bayer Polymers Co., Ltd.

1998-1999: (Head of Department), School of Polymer Engineering, Institute of Engineer, Siiranaree University
of Technology

1998-1998 : Senior Product Manager, HMC Polymers Co., Ltd.

1995-1998: R&D Manager (polyolefins), Thai Petrochemical Industry (TPI) Public Company Limited.
1990-1995: Research Associate 2, National Metal and Materials Technology Centre (MTEC), National Science
& Technology Development Agency (NSTDA), Ministry of Science and Technology

Area of Interest

Polymer Science & Engineering specifically in kinetic studies, computer modeling and simulation, polyolefins
compounding, Formulation/application dev of cellular Polyurethane, Ziegler Natta catalyst for polyolefins,
Technology/Innovation Management, Quality Management Systems, LEAN manufacturing, Production
operation management, Cost management and Cost control, HRM and HRD.

Research Activities and Achievements

- Napawon Thongprachan, Nared Phetrak, Anucha Euapermkiati, Chaya Chandavasu, Enhancedthermal
stability polyalkylene carbonate composition and a preparation method thereof, PCT Invention
PCT/TH2013/000047, 13/9/2013

- Sutheerawat Samingprai, Tienkul Kangwanwong, Nared Phetrak, Anucha Euapermkiati, Chaya Chandavasu,
A device for preparing and transferring reaction mixture, Korea Utility model 20-2013-0010719, 24/12/2013

- Sutheerawat Samingprai, Tienkul Kangwanwong, Nared Phetrak, Anucha Euapermkiati, Chaya Chandavasu,
A device for preparing and transferring reaction mixture, China Utility model 201320878760.3, 27/12/2013

- Nattapol Samanukul, Supawan Tantayanon, Sutheerawat Samingprai, Worawat Chuencheep, Anucha
Euapermkiati, Ziegler-Natta catalyst preparation techniques impact on the comonomer incorporation in
Polyethylene-co-alpha-olefin, in preparation to publish in a polymer journal.

Message
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Agenda

» Bioeconomy in the Context of Thailand

v

Biorefinery Complex

» Implication for Industrial Sectors

Anucha Euapermkiati, PhD
Manager Frontier Research
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Bioeconomy in the Context of Thailand

Bioeconomy

o Em—

Opportunities and Challenges Bioeconomy — A New Economic Model

|
i
Opportunities Challenges ) A 5
: Biodiversity in Thailand is Strong technological and industrial base to
0 % v e . | ranked as 8" in the World support Bioeconomy
1
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security  Markets ializati !
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1
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! 2
! { Regions with high biodiversity -
« Leaders with common vision " 4
1
- Research and Innovation 1 2 Development of technologies
1 l |
- Close collaboration with i CHLBRLRC Ll HE . &
government & customers ] 8 :
» Inter-connection of industries in ! Value 2 ’ Volume
: - Bi A
Key success factors Bioeconomy value chain i Rice Cassava Sugar Soybean/ osconomy.Value Chain
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B |
Bioeconomy is the next generation of agricultural based economy

From resource-based agriculture > REGEGLEYELL ERLECEL RETTEE ]

Thai’s Agriculture Scenario
Agriculture - a backbone of Thailand's economic foundation

Large number of labor - Less prodi
Create poor GDP contribution

Agricultural based economy %, Bioeconomy Declining trend of agricultural sector

Molecular breeding

il

Sugarcane Cassava i Phar

. =
wo I o @

1
1
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1
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1
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1
1
1
1
]
1
1
1
1
1
1
O Food for future  Biofuels I
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1
1

Thai's Labor Proportion Agriculture, Value Added (% of GDP)

Mechanization

e « 7% of GDPY - ~811% of GDPE % Share on GOP (2013)
Total value = ~THB 950 bn total value' = THB 1300-1700 bn total value? (~2x)
Core value = Feedstock-based = Processed food, biochemicals, biofuels
Employment = ~ 20 million ppl, mainly in agri - gl higher value sectors E g é E g é 2 E g g g g E E '§‘ :5.
E‘Z;"P:E;::"r:ﬂ * ~THS 48Kicapita * ~THB 85-85K! capita W Services W Agricutture M Manufacturing W Others
1) 2014 GOP contribution om ceraal and oihar crops 2) 2020 GDP contrinution from rics, C35a3vA, BUAICANS, rUBDEF and Procsssad f00d only Bourca: 1) Woeis Rank Dams Rapeet [ LR S TR
| e e sncs Tt e o Ol o | e Y
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Bioeconomy will cover 3 of the 10 priority sectors of the government Bioeconomy - Transformation’s Gam(_a Changers
Two key elements: Modern farm and Biorefinery
Bioeconomy Bioplastics

1% Generation 2nd i
Feedstock Feedstock

PLA v ) PBS

5 Future
Industries Robotics Medical Modern Farm
Hub
® iy
Develop to ?
lorefinery
(Starch I Sugar
ermentation” Platform| ” I
| _ ¥
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Automative 4
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Extract  Acid | gy Calorie Sweetener

D[ ——

Bioeconomy: 10-Year Roadmap
Goal: Total Investment - 400 Billion Baht in 10 years

\u‘

The Expected Outcomes from Bioeconomy within 10 years

Agriculture- Create value Create value Reduce CO,
based GDp  from sugarcane from Cassava emission

Further develop Bioenergy as a stepping stone for the Bioeconomy 1
bptt §pu_ |

©
-
? * Study and prepare the investment of Bloreﬁnery Complex
;ﬁ * Create demand for ii in and my AL AN, : & >3 >1 >70
(A 1 M Baht/ year M Baht/ year M tons *
biopharma sectors MITR PHOL g -
7 erstalta i
* Improve breeding and provide machinery e . : Farmer’s income Create jobs Bio-based energy
1 > 000
@ @psc | o 7 »30
2N | Households >
“f . * Expand the plantation area @f;GC ! 75,000 >500,000 itens ot crude ol
g * Develop Biorefinery Complexes and Biopolis, the smart city based ) Baht/person/year Households ( 20 years)
. and ASTeASAH  uENo |
&N+ Develop the value-added bio-based products - |
l o +‘ Bcience !
|
3) o G ol O 1
I
* Move towards the Regional Hub: a model for future industries Baxter c°r?f°!? !
* Establish Blophlnnaceuhcal pilot plant and commercial plant Q ’ @ :
c i ional full-scale Clinical Research !
BETAGRO CPF \
1
1

Collaboration advances "Bioeconomy”

The Memorandum of Understanding Signing Ceremony
in 23 January 2017
23 agencies from the public and private sectors and educational and research institutions

Biorefinery Complex

| e s -
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Why PTTGC Group is interested in Bioeconomy?

F } ? & [ Bio-Products
74

Elureﬁlmy
omple;

Infrastructure Bio-Power
Synergy Synergy
« Enhance competitiveness & value-added products

- Strengthen and expand product portfolio in Green Business

= Build full integration value chain with partnership with feedstock
producers & professional biotechnology

D[ ——

Biorefinery Complex Project

Phase 1: 2017-2019 :
Phase 2: Develop Infrastructure i.e. Land, Utility, Fe

[ ———

szu= 13 With Integrated Biorefinery
{Sugar 14, Ethanal and Power plant & UT)
{mm. 2553 2562)
Fre v |
W
Molazits |
Sugarcane -'v
Sugar " B i
Cane Cane
B Al
E
J Tanks
Crrshing Mill (508,000 fucuaTu)
Bagaases | | electriciy
Steam
™
a Warste water
Cogemeration

Electricity, Steam

Ethanol Fuel Grade & Electricity

for Bi

Background : Eastern Economic Corridor of Innovation (EECi)

Eastern Economic

Corridor: EEC Bioeconomy

1) Logistic Infrastructure 1) Modern Farm

2) Targeted Industries

2) Biorefinery
3) utilities / Urban Plan
3) Ecosystem
4) Key Success Factor
BIOPOLIS

ARIPOLIS
Eastern Economic Corridor of Innovation (EECi)

EY [ ——

Concept Master Plan of EECi BIOPOLIS

Strong R&D Capabilities

for Development of s.'};%'i?.';ﬂe
Industrial Biotech ::m Growth Model

Pilot & Scale-up
Center

+ Smart Agriculture

+ Technology Transfer
+ Technology Transfer
* Potential Market

PTTGC Group’s Focus
GGC is the flagship of PTTGC Group to create va

qat

lue in Green Business

Bioplastics

. am -
Feedstock Feedstock
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|
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Cassava ,q E
Phase 1 Yeast Amino
Phase 2 Extract Acid

EECi Biopolis

Conceptual Framework of EECi

InclustrylBusiness

Digital Economy

ARIPOLIS

- Automation
- Robotics
- Intelligent Systems
- ol
- Sensors
Big Data
- ICT Security

o

Gavemment

#
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SPACE KRENOVAPOLIS

i d’"
Vaccine
Monaoclonal
antibody

Low Calorie
Sweetener

Bioeconomy
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- Smart Agricultura 1

- Functional Ingredient/ |
Nutraceutical I

- umfual.fuwenmgy 1
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1
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Ground Station & Operations suppart

- Maritime solutions
Agriculture solutions
Hawigation and

Source: Deparzment of Science & Technalogy Location-Based Services: LBS

N [ ———

Innovation ecosystem

Access to R&D funding from the private sector

Promote R&D collaboration among academia,
research institutes and private industries

Employ knowledge workers/ hi-tech labor

Product/
. 4 Valuei;adgded

Start: Bio-bas

Industries/ Industry J
Private L
Collaboration
Open Innovation
Center
Innovation Center of Life Science & Biotechnology

g e — Y —

Encourage investment and develop innovation &
technology in Green B

Support SMEs and large entrepreneurs to expand
economic growth into rural area
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Polymers

Butane ete.

Implication for Industrial Sectors
Key Success Factor
Fermentation &

1 I = Separation

| L~ =

I »Algae oil

Polymerization/
Chemical Process

Lactic acid/
Suc acid ete.

Value Added (Estimated)

Based Calculation: *1 ton_of Naphtha produce 0.083 ton HDPE
= 1 ton of Sugar produce 0.5ton PLA

S R

Growth Potential of Bio-based Products

Already 5% of Bagasse Cassava Waste Competitive Feedstocks e.g. Coal )
Chemical sales depend on

Biotech today

|
|
I
I
Total Market Biotech Today Biotech Products : ad . i
Sales, USD Sales, USD Current Examples Key Growth Drivers ; van! JQT?S.
~ 500 billion ~ 20 billion + Ethanol  BP-DuPont i e - Potential Low Cost
L - Biodiesel  Chevron | f \ » Feedstock Diversification
PTT » Technology ! 4 |‘ AN )
breakthroughs  * “ ﬁ b\ * Reduced Environmental Impact
S ~ 500 billion ~1 billion = PLA,PBS = New bio-based : Sugarcane Molasses = Potential for Better Performance ‘
a'?dﬂll"e"'r; - (Esz;l‘nel:e building blocks : . ;./,_‘ = Expanded Business Models
= Acrylic acid B Chf EBI p biomass : = Growing Consumer Demand
L]
|
~ 300 billion ~ 5 billion - Enzymes = Regulatory push : _-— 4 AP Challenges:
) * Flavors, fragrances » Recognized need | Palm Cassava . i
o et sow, 1 G e [ complessuppy Cran
| - .
“ - Major private e 5 is FI e u5|ne§s odel
investments | R ? = In-kind Petrochemical Products
~ 100 billion ~ 15 billion = Phama intermediates l ¢ i*_; -
= Amino acids Potential for Major | W15 ¥ : + Conversion
Chemicals e Discontinuities | ;?\ﬂ <A Sk A m Technologies
= Citric acid I
I
I
I
I
I
I
I

Health Care:
+ Tabletting sics
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Paints & Rubber Industrial :
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+ Alkya zna sther + Vuscarizing sgents * Gerersi sna 1
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* Drying oz 3 * Mould reiesse ricants 1
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PTTGC Sustainability Agenda

To simultaneously drive
profit through
sustainable growth,
advance social and Gr.OWt.h
Imi i Aspiration

Impect ECONOMY

G
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= ( sw\ oy

- soceTy i E ‘ GLOBAL CHEMICAL
S " : Graen E THANK YOU FOR YOUR ATTENTION

FUTURE

h Green
L] p Chemicals
Biochemicals § 2 N v
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4 Generation
[ ]
Bioplastics »
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Keynote Speech
3 July 2017, 11:15-13:00

Speaker's Information

Kinya SAKANISHI

Home Town / Country : Fukuoka, Japan

Affiliation : Fukushima Renewable Energy Institute, AIST (FREA)
Position : Deputy Director-General

E-mail : kinya-sakanishi@aist.go.jp

2015- Deputy Director-General, Fukushima Renewable Energy Institute, AIST(FREA), 2013: Counselor,
International Affairs Division, AIST, 2012: Supervisory innovation Coordinator, AIST, 2005: Director, Biomass
Technology Research Center, AIST Chugoku, 2001:Senior Research Scientist, Energy Utilization Research
Institute, AIST, 1999: Senior Researcher, National Institute of Resources and Environment, 1989: Dr.Eng.
(Kyushu University), 1987: Assistant Professor, Kyushu University, 1985: Research Associate (Kyushu
University), 1985 M.Eng.(Kyushu University), B.Eng.(Kyushu University)

Area of Interest

Coal Conversion Technologies, Heavy Oil Upgrading Technologies, Hydrogenation, Hydrocracking and
Hydrodenitrogenation, Hydodesulfurization, Clean Fuel Chemistry, Carbon Materials, Catalyst Chemistry,
Biomass Conversion Technologies on Bio-gas, Bioethanol, Synthetic Fuel and Chemicals Production

Research Activities and Achievements

1) Achievements;

N.Q.Diep, S.Fujimoto, T.Minowa, K.Sakanishi, N.Nakagoshi, Potential for rice straw ethanol production in the
Mekong Delta, Vietnam. Renewable Energy 01/2015; 74:456—463

N.Q.Diep, K.Sakanishi, N.Nakagoshi, Potentials for ethanol production from rice straw in Vietnam, LAMBERT
Academic Publishing, 2014.10

K.Koido, T.Hanaoka, K.Sakanishi, Pressurized gasification of wet ethanol fermentation residue for synthesis
gas production, BIORESOURCE TECHNOLOGY, 131, pp.341-348 (2013).

N.Q.Diep, K.Sakanishi, N.Nakagoshi, S.Fujimoto, T.Minowa, X.D.Tran, Biorefinery: Concepts, current status,
and development trends, International Journal of Biomass & Renewable, web issue (2012).

M.Gao, S.Yano, H.Inoue, K.Sakanishi, Efficient saccharification of potato pulp with the enzymes from
Acremonium cellulolyticus for ethanol production, PROCESS BIOCHEMISTRY, 47, pp.2110-2115 (2012).
T.Hanaoka, K.Matsunaga, T.Miyazawa, S.Hirata, K.Sakanishi, Hot and dry cleaning of biomass-gasified gas
using activated carbons with simultaneous removal of tar, particles, and sulfur compounds, Catalysts, 2,
pp.281-298 (2012).

Y.Liu, R.Sotelo-Boyéas, K.Murata, T.Minowa, K.Sakanishi, Production of Bio-Hydrogenated Diesel by
Hydrotreatment of High-Acid-Value Waste Cooking Oil over Ruthenium Catalyst Supported on Al-
Polyoxocation-Pillared Montmorillonite, Catalysts, 2-1, pp.171-190 (2012).

2) Ongoing activities;

In terms of recent biomass utilization in Japan, while the major concerns have been shifted to the power
generation after the Eastern Japan Disaster in 2011, R&D in Asian countires should be more extensively
focused on the utilization of lignocellulosic biomass resources, optimizing the production technlologies of clean
fuels including hydrogen, methane, alcohols, dimethylether(DME), chemicals, and functional materials.

The three regional models for sustainable biomass utilization models in Asian countries have been proposed as
follows.

1) Model for ASEAN island countries: Palm complex model

2)Model for ASEAN continental countries: Rice and sugar complex model;

3)Model for China: Hybrid agricultural waste utilization model.

Such sustainable biomass utilization schemes can be widely applied to other regions of the world, especially
Asian countires.
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Potentials of Global Biomass Energy
and R&D of Biomass Refinery
Technologies

Kinya Sakanishi
Deputy Director-General,
Fukushima Renewable Energy Institute,

AIST (FREA),
Koriyama, Fukushima 963-0298, /S
»
Japan ‘II%
T FREA

Renewable Energy Network at FREA

System R&D for renewable energies mass introduction

* MW PV. wind power integration with storage (batteries, hvdrogen)
« ICT network for power generation forecast and system control

* Test bed for new technology (power electronics etc.), demonstration
+ International standardization

e e e e e e e — — —— e —— o m - =

iment Buildng  Main Buildin

Ministry of Ecanomy,
Trode nd ind

Agency of Mutural
Resourcesond Emengy

Major Developments of Biomass Policy in Japan

mAfter the Great East Japan Earthquake and subsequent nuclear accident happened, the
‘biomass industrialization strategy was drawn as principle to create regional green industry and
fortify an independent and distributed energy supply system.

I

Biomass Nippon Strategy

2005 Kyoto Protocol — Target Achievement Plan
2009  Basic Act for the Promotion of Biomass Utilization
2010  Basic Energy Plan (Revised)

2010 Plan for the F of Bi Utilization

2011.3.11 Great East Japan Earthquake and Accident of
Fukushima 1" Nuclear Power Plant
2012 Biomass Industrialization Strategy <Feed-in Taniff started™

2014  Basic Energy Plan (Revised)
= 2013 Revised FIT for Biomass Power Generation

=» 2016 Electricity Deregulation s taﬁed from —Xprnl i

Urrent >tatus or Kenewapnie ENErgy in Japan

Renewable energy accounted for approximately 10.7% of power generation in 2013, ,

More specifically, hydroelectric power generated by large-scale dams, etc., accounted for 9, D.
with solar PV, wind, geothermal and biomass power accounting for 3.2%.

Composition of power generation by energy source m Japan (FY 2014)

Renewable energy

H\dmelerrggé 3.2% (excluding hydroclectric)
Nuclear power
0.0%
ol [106% NG

FREA(Fukushima Renwable Energy Institute, AIST)
(Established in Koriyama City, Japan , in April, 2014 ) i

==/ o

7/(

Pwer Srs(em

455 o
| Annex Building s

[ oo Epeimen oo |

Hydrogen Carrier Production / Application

Hydrogen production from PV, wind turbine output

Conversion to organic-hydrate (liquid at room temperature). large
scale storage at high density for long term

3H, + C,H.CH, €= C,H,,CH, (methyl-cyclohexane)

/ dehydsc ion by catalytic reaction

Combined heat and power application by engine / fuel cell
Utilization of O2 from H2O electrolysis for biomass to H2 & fuels

Hvd
— Hydr

Storage / Transport
Smart house g ¢y

.

Ministry o) Econommy,
Trade and Industry
Agenzy q namnl

nd Enerry

Current State of Renewsble Energy in Japan

Renewable energy (RE) accounted for approximately 12.2% of power generation in 2014
More specifically. hydroelectric powsr generated by large-scale dams. etc.. accounted for 9.0%. with
solar PV, wind, g and bi power ing for 3.2%.

2014)  Compasition of pawer by encrgy source in Japan(2030)

ton by cucrgy
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History of Introduction of facilities generating renewable energy

B The main driver shifted to RPS in 2003, and then, to Fead-in Tariff in 2000,
B As business environment from the financial peint of view was improved, investment in RE has been stimulated.
In this surroundings, extznsion and upgrading of the grid and regulatory reform become more Important than

ever.

- [History ot cticn of facilities {without Large Hydro]]
B
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P
n
Average annual
growth rate Solar Py
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Current Situation of World Energ

Looking Back and Forward

log orimory energy use] by cacegory

Corbohydrate Hydrocarbon Corbohydeate
economy economy i)
221300 1800-2050 199077
Agricultural- Imddustrial

based evolution

Biomass
& renewables
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Source : IEA Task39 Work Shop, September 2008
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Biofuel Potential
in Southeast Asia:

Raising food yields,
reducing food waste
and utilising residues

Copyright © IRENA 2017
Uniess otherwise stated, material in this pubication may be freely used, shared. copled. reprodced, printed and/or stored, provided
that appropriate acknowledgement Is given of IRENA as e source and copyright holder. Matertal n this publcation that s attributed to
third parties may be subject o separate terms of use and restrictions, and Jppropeiate permissions from these third parties may need
to be secured before any use of such matertal,

Biomass Supply Prospects — Uncertainties Remain

800
700
600 -
500 —
Productivity improvements in
2 400 agriculture and forestry
i Marginal/degraded land (500 milfion ha)
s 2 Good quality surplus agricultural
Roadmap vision of world prima !
200 - I‘:’ioer'\ergy svu'pply P, and pasture land (300 million ha)
i06° Biofuels fortransport Surplus forest production
> Agricultural and forestry residues;
Biocnergy for heat and powey organic waste

World primary energy demand
2050 (2°C Scenario)

Technical bioenergy potential
2050 (model and literature review)

< Source: Based on IPCC SRREN, 2011 >
+ Total biomass demand for heat. power and biofuels reaches 8-11 billion tons in 2050

11y

+ Intermediate targets should be adop
costs and impact on sustainability

d to enhance inter trade, and assess

Table S-1 Residue potential for 2050 (PJ/year) — 25% collection of harvest residue
0

Indonesia 1073 653 1732 306 1426 570 31%
Malaysia 104 59 163 87 76 30 5%
Phil 393 288 680 303 377 151 24%
Thailand 641 578 1220 226 993 397 51%
Viet Nam 508 353 861 426 a3s 174 37%

ORLD 49278 29730 79 008 32877 46131 18 452 19%

TRENA anaysis (Appendix 1)

? projected yearly growth in food supply is globally 1.3% through 2030 (ranging from 0.8% in developed countries
to 2.4% in Sub-Saharan Africa) and 0.7% from 2030 through 2050 (ranging from 0.3% to 1.9%).

? projected annual growth in meat consumption is globally 1.4% through 2030 (from 0.6% in developed countries
to 2.7% in Sub-Saharan Africa) and 0.9% from 2030 to 2050 (from 0.2% to 2.6%)

Table 5-3 Biomass -ential from higher yields in 2050 — yield closure case
Table 5-2 Residue potential for 2050 (P)/year) — 50% collection of harvest residue pot € Ve vieldeap
Resid 0% to o Biomass Liquid Potential
sunt i . . Potential Transport Share of
- = - : 150 Glfha Fuel Use 2012
indonesia 2158 653 2811 306 2505 | 1002 55% (P)/year) 2012 (PJ)  Fuel Use
i 208 59 267 a7 179 72 12% |1 Indonesia 4.26 638 255 1822 14%
F 785 288 1073 203 m 308 1% ||| Malaysia 127 190 76 596 13%
1282 578 1861 226 1635 654 U rre— 687 1031 a2 239 122%
Viet Nam 1015 353 1368 426 942 377 79% —
ORLD 58555 | 29730 | 128285 | 32877 | 95409 | 38163 39% ||TD 3.45 518 207 780 27%
RENA anaiyziz [2ppendis ] Viet Nam 291 436 174 475 7%
RLD 55171 82757 33 103 57 456 34%
IRENA anakysis (Appendin )

Process Total Residuc Residuc

Residue  Residue  for Feed  for Fuel
Indencsia 816 494 i1 205 1106
Malaysia 7 4 121 &0 60
Fhilippines 237 218 515 123 3
Thadand 476 428 205 160 745
isk Ham D 167 651 70 381
|wors 0 RS 20838 55179 18 240 35732
Table R-1b Residue polential for 2030 (P year) — 25% collection of harvest residue
G Harvest  Process Total Residue  Residue
Residue | Residue  Residue  forFeed  for Fuel
1016 815 1631 261 1370
36 54 150 70 80
370 71 641 59 382
592 534 1126 182 944
a78 3335 11 363 247
T N wou | o | o] wmms| wws
Table R1c  Residue potential for 2050 {PJ/year) — 25% collection of harvest residue
i Harvest Process Total Residue Residue
Residue Residue Residue for Feed for Fuel
Indonssia 1o73 653 1352 506 1426
Malaysia 104 59 163 87 7%
Fhilippines 393 288 680 303 377
Thalland 641 578 1270 226 993
‘Wict Nam 508 353 861 426 a5
WORLD 49278 29730 75008 32 877 45 131

Wick Mam 768 267 1035 270 766
wae| mua| 1sae] maom
Table R-1e Fesidue potential for 2030 [PI/year) — 505 collection of harvest residue

Malaysia 181 54 245 70 176
Philippines. 740 7 1ol 253 52
Thaiand 1184 534 1718 182 1536
Viat Nam 056 333 1289 363 926
87 B28 26597 | 114424 25155 89 263

Table F-1f Residue potential for 2050 [PIfyear) — 50% collection of harvest residue.

Recidue

28 730 LZE 285 32877
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Flgure 1. Doubling the share of renewabies by 2030
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Doubling the share of renewabie energy Impiies a tripling of the share of modern renewables.

2030 including o4
s of efficiency
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Renewable energy can provide half of the CO, emission reductions needed in 2030 from the energy sector.
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Figure 4. The stepping stones towards a doubling of renewabie energy *
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Blomass s versatile and can be used to provide power, transport and heat.

Scheme of Sustainable Asian Biomass Strategy ™=

National target of average utilization ratio is set for each type of biomass to promote Iugh \mhzanan
biomass based on their types and to clarify the necessary measures to be taken on the national level.

: => ASEAN+6 and Asia-Pacific Collaborations

Present and target

20092020
Approx. 88 million tones 909 — 90%

ot
2 Sewage sludge q- Approx. 78 million tones  77% — 559%
3 Black liquor . Approx. 14 million tones 100% — 100%
4 Waste paper f/‘_;'j Approx. 27 million tones 0% — 53%
5 Food waste . & Approx. 19million tones 27% — 40%
6 Sawmill wood residus H Approx. 3.4 million rones  95% — 959

7 Wood waste from construction AR Approx. 4.1 million tones  90% — 05%
8 Non-edible parts of food crops ﬁ Approx. 14 million tones 859 — 90%

9 Forest off-cuts ' Approx_ § million fones 096 — 30%

Doee | Black liquor, saw mill reside, all izl Soumve: Mimisiry of Agiculture Fovesiry ad Fisheries

2 Tanget for enerzy crops is 400,000 carbon tones peoduced by 2020

Foresioht of ASEAN Agricuitural Residue in 2030

(Couverted into Ethanal <1000 kL)

Trpeot Sugarcane | Cassava Com Rice Palmoil | Coconut Total
Agriculture
Stems
[ Teaves
. Bagisse St Shell Shiell
Urilized Part gy ooy Stemns Cores Husks Tufr Fiber
Leaves Husks
Fibers
Thailand 140 1,123 | 2,038 I 13,701 | 1128 [T 21518
Malaysia 108 0 42 373 15004 s 16,152
Indonesia .80 2140 14,409 19334 24584 2584 72056
1588 187 551 6263 2 3186 19,797
Vielnam 1319 sy 3,906 12,696 ] 137 18,448
Myanmar 1391 0 Lall 7441 [ 131 10,126
Cambodia 1§ L 0 2436 0 16 1908
Laos 71 12 n 1,51 0 L] 1521
Tuotal 18,509 L3P 28,108 | 63978 40568 | B3S6 164,055
* The figures in yellow background are the i ities for producing ethanol
Source : NEDO Research Report in 2007 "

Best Practice Scenario and System for Sustainable
Biomass Utilization Models in East Asian Countries

. Mengolia
2 Total Promotion of Biomass Asia Strategy
Extensive Win-Win Collaboration in Asia
International B.&D Joint Projects on Biomass,
Especially agriculture and engineenng fields

2\ Technology, IP. Human resources

Materials, CO, reduction:
CDM&JCM=rSustainable Develop

. Target Tec‘hnalagy & Products for Biomass Utilization

1 .
I Biomass Target Technology Products
1
1
! s ro-sta ey
! Sewage Sludge Hyvdrothermal E‘S.-‘I;;‘;Iae . Methane &
1 Pretreatment, & “-““e_“_'ﬂ . Hydrogen
' Food Wastes Carbonization freatment Fertilizer,
' - " Animal feed
\ ) BTL with catalysis, -
1 Agm:ultm'ﬂ] Waste Fl:vh pyal : E%&H
: (rice busk & straw, cation for CHP ’,r” S)mﬂjet[c
1 baggasse etc. - Fitels
! . . Olefins
1 Extraction &
. Hydrogen
| Energy Crops Catalysis etc. vame
H (Cassava, Sugar
e o
H atropha, Sago Plant Growth. F tati Bioplastics,
i Palm etc.) Clone Identification ~ Ferueniation Bio-chemicals
' Aquatic Biomass Non-acidic Pretreatments Bivethanol
| Forestry Products, (Hot-compressed Water&Mechano-chemical Josthane.
: Old palmn trunk etc. \zulling) vy Bl“ etliylene,
' - Sy
1
: Technical and Post Doctoral Traming Standardization in Asia &
1

Biomass LCA (NRELetc) (7 A/[ST, NEF, AIS

owship etc.})  JIS, and ISO




Future Needs for Alternative Transportation Fuel @

Overall Biomass Refinery Scheme

2000-2010 2010-2020

Fuel technologies for urban | Fuel technologies for mini-
environment minimizing fuel consumption
*PM,NOX reduction *COz2 reduction

*Advanced end-of-pipe technologies  *New engine system/new fuel

{-]

2020-

E M )

1
Armylopactin

Biochemicals,
bioploymers,
h

Acetic acid I
Elnannll
Butanol

S-free-low-aroma-low-
olefins and high octane
gasoline

Nuts, Seeds. or
Tubers

Heat | steam

L
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Energy security
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- . - Alcohols (Butanel,
To overcome “Biomass Recalcitrance™; responsible for the high cost of lignocellulose conversion. Tso-butanol ete. )
Lactic Acid ete.

Cell wall structure: Natural nanocomposite ocp: e berween cellulaze microfibrill: by HCW trentmen

Supramolecular stracture of cell wall

Functional and Value-
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| Nano-cellulose fiber production
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Bio-Process Conversion

Morphology of the
fibrillated prbdldsh_v:
wet-milling after the |
hot compressed
water (HCW)
treatment.

|Target1 : Sugar Platform

|Target 2: Syn-Gas Platform |

Syntheses of Bio-DME &Hydrocarbons Catalyfic Poduction of Bio-Chemicals

e
&
Deli Iﬁ. ation N.g ) Bic-material:
Enzymatic "'r;;ﬁ“::ﬂhd gE m ) B’”:s]knm Olefins such as
Saccharification v = Tntermediates propylene
and Lignin Gasification  §ymGas  GasCl Catalytic i Aromatics ete,

Recovery N

METI/NEDO’s Current Projects of Biofuels NEDO Project 2

Dev of a Comprehensive Bioethanol Production System
From Fast Growing Trees Using Mechanochemical Pulping

1. Element Technology Devel for the 2" ion Biofuel

@ Useful element technology development for biofuels

- Aim to increase total productivity in integrated process of biofuel preduction from cellulosic biomass by developing
and refining individual element suchas for plants growth and praductivity in
certain conditions, cutting-edge technology in saccharification and fermentation process, etc.

E B,

Recovery of Unreacted Material
i Y Y
C5 Fermentation

2. Devel of Production System for the 27 Generation Biofuel

@ Development of an and € ive Py ion System for Cellulosic Bigeth
= Aim to develop integrated production system to produce bioethanel in steady and large volume, not only by

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
domestic praduction but by development import. !
Pretes  Sacchanfi  Ferm :
tment caton et |
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

= o 1
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Achievements - pilot Plant in Hiroshima, Japan - Biomass System Analysis and Simulation

To establish economically feasible process for large-scale biomass conversion:
1. To develop biomass system simulation technology,
Ground database (DB) should be constructed.
2. To design economic feasible total system for biomass.
The simulator can be used for optimization, economic & environmental analysis.

Development of a Comprehensive Bioethanol Production System
From Fast Growing Trees Using Mechanochemical Pulping

T ———
INPUT > Simulation ,]'OUTPUT
Wood DB CostDB Analysis e
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*Structures *Devices *Mass & energy analysis
*Molecules *Processes *Cost analysis [ Energy balance
*Elements *Products

Ex.: Process model for ETBE & BTL

[ Efficient a

Thermo DB Process DB

Impact
*Calorie *Separation (LCA)
*Moisture *Fermentation [ Economics 3N/
*Enthalpy *Chemical P
+Entropy *Thermal - Cost recovery
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Chair's Information

Keiichi N. ISHIHARA

Home Town / Country : Osaka, Japan

Affiliation : Graduate School of Energy Science, Kyoto University
Position : Dean, Professor

E-mail :ishihara@energy.kyoto-u.ac.jp
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Biography

2017- Vice-dean of Graduate School of Energy Science, 2002- Professor, Department of Socio-environment of
Energy Science, Graduate School of Energy Science, Kyoto University, 1996-2002 Associate Professor, ibid.,
1990-1996 Associate Professor, Faculty of Engineering, Kyoto University

1986-1990 Research Associate, 1986 PhD. Department of Metal Science and Technology, Graduate School of
Engineering, Kyoto University

Area of Interest

Energy planning based on technology, Effectiveness of energy education
Energy Saving Materials, Waste Management, Synthesis of catalyst for energy and environment

Research Activities and Achievements

1) Achievements

Energy Science: Energy scenario after Fukushima NPP accident; Zhang, Qi; Mclellan, Benjamin C.; Tezuka,
Tetsuo and Ishihara KN, An integrated model for long-term power generation planning toward future smart
electricity systems; Source: Applied Energy, Vol.112 pp.1424-1437 (2013)

Waste Managements: Optimization of WEEE; Le, H.-L., Yamasue, E., Okumura, H., Ishihara, K.N. Improving
sustainable recovery of metals from waste printed circuit boards by the primary copper smelter process, Journal
of Material Cycles and Waste Management, 16 (2), pp. 298-305 (2014)

Energy Saving Materials:Developing nitrogen absorption materials for highly efficient thermal insulator; K.N.
Ishihara, K. Irie, F. Kubo, E. Yamasue, H. Okumura Mechanical milling of Fe-Li and Cu-Li systems and their
nitrogen absorption properties Materials Science and Engineering A, Vol.449-451, pp. 1067-70 (2007)

Synthesis of catalysts for energy and environment:Catalysis for decomposing carbon dioxide and environmental
pollutant gas; Supawan Joonwichien, Eiji Yamasue, Hideyuki Okumura and Keiichi Ishihara: “Effects of
Magnetic Field on Photodegradation of Methylene Blue over ZnO and TiO2 Powders using UV-LED as a Light
Source”, J. Chem. Chem. Eng. 5 (2011) 729-737

2) Ongoing activities
* LCA of Tomato plants produced in the greenhouse with OPV
*  Successful key factors to promote community renewable energy in ASEAN

In the graduate of Energy Science, we are promoting globalization in both education and research. As for the
education, we are now conducting double degree programs with some universities in ASEAN region. Also, we
are welcome to collaborate our research on energy and environment with global company.
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Speaker's Information

Takashi WATANABE

Home Town / Country : Kyoto, Japan
Affiliation : Research Institute for Sustainable Humanosphere (RISH),

Kyoto University
Position : Professor, Director, Deputy Executive Director
E-mail : twatanab@rish.kyoto-u.ac.jp

Biography

2017-: Deputy Executive Director, Kyoto Univ., 2016-: Director, RISH, Kyoto Univ., 2010-16: Vice Director,
RISH, Kyoto Univ., 2010-08: Head, Center for Exploratory Res. on Humanosphere, RISH, Kyoto Univ., 2004-:
Prof., RISH, Kyoto Univ., 2002-: Assoc. Prof., RISH, Kyoto Univ., 2002-1993: Assoc. Prof., Wood Res. Inst. (WRI),
Kyoto Univ., 1993-87: Assist. Prof. WRI, Kyoto Univ., 1986-84: Researcher, Sanyo-Kokusaku Pulp Co. Ltd.,
1989: Doctor, Agric. Kyoto Univ., 1984: Master, Agric. Kyoto Univ.

Area of Interest

Structural analysis and conversion of lignocellulosic biomass to biofuels, chemicals and bioactive compounds
using biological, biochemical and chemical processes for establishing sustainable humanosphere. Analysis and
development of biomimetic ligninolytic system of selective white rot fungi. Development of (bio)catalysts
through control of interaction of polypeptides with lignin.

Research Activities and Achievements

1) Achievements

¢ S. Oshiro, A. Yamaguchi, T. Watanabe, Binding behaviour of a 12-mer peptide and its tandem dimer to
gymnospermae and angiospermae lignins, ESC Advances, 7, 31338 - 31341 (2017).

* Y. Ohta, R. Hasegawa, K. Kurosawa, A.H. Maeda, T., Koizumi, H. Nishimura, H. Okada, C. Qu, K. Saito, T.
Watanabe, Y. Hatada, Enzymatic Specific Production and chemical functionalization of phenylpropanone
platform monomers from lignin. ChemSusChem. 10, 425 (2017).

« A. Kaiho, D. Mazzarella, M. Satake, M. Kogo, M., R. Sakai, T. Watanabe, Construction of
di(trimethylolpropane) cross linkage and phenylnaphthalene structure coupled with selective B-O-4 bond
cleavage for synthesizing lignin-based epoxy resins with controlled glass transition temperature. Green
Chem. 18, 6526 (2016) .

* A. Yamaguchi, K. Isozaki, M. Nakamura, H. Takaya, T. Watanabe, Discovery of 12-mer peptides that bind to
wood lignin, Sci. Rep., 6, 21833 (2016).

* H. Okamura, H. Nishimura, T. Nagata, T. Kigawa, T, Watanabe, M. Katahira, Accurate and molecular-size-
tolerant NMR quantitation of diverse components in solution. Sci. Rep., 6, 21742 (2016) .

* A. Kaiho, M. Kogo, R. Sakai, K. Saito, T. Watanabe, In situ trapping of enol intermediates with alcohol
during acid-catalysed de-polymerisation of lignin in a nonpolar solvent. Green Chem., 17, 2780 (2015) .

* Y. Nishiwaki-Akine, T. Watanabe, Dissolution of wood in a-keto acid and aldehydic carboxylic acids and
fractionation at room temperature. Green Chem., 16, 3569 (2014).

2) Ongoing activities;
* Production of value added products and fuels from biomass under the support of funding agencies.
» ASIA Research Node program to strengthen hub functions of RISH as a core of humanosphere science.

Lignocellulosic biomass is important as a carbon neutral resource owing to its availability and potential as a
platform for the production of green chemicals, fuels, and materials. The conversion of lignocellulosic biomass
will afford the opportunity to renovate local community, especially in ASEAN region due to abundance of the
bioresources. To realize the biomass-based society it is essential to predict social, economical, cultural,
technological and environmental impact by sharing the knowledge among society and experts from various
fields.
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The JASTIP project and joint =
approaches toward sustainable
utilization of bioresources

JASTIP

Takashi Watanabe

Research Insti for S inable H ph
Kyoto University

(RISH)

The 4° JASTIP symposium, Banghok, July 3¢, 2017

fice ST
Corparation

Dissemination of Innovation

in JASTIP WP3

* Development and Diffusion of Innovation for Conservation and
Sustainable Utilization of Peat Lands in Indonesia: An Ecosystem-
Based Approach

Bioprospecting of plant resources in ASEAN

countries to produce highly value-added products
Wichan Elagthong', Andria Agusta, Toshiyuki Takano®, Hiroshi Kamitakahara®

JASTIP
Japan-ASEAN Science, Technology, Innovation Platform

* Promotion of societal implementation
of research results with high diversity
* Fostering human resources

. | JASTIP Head Office @ (Bangkok)

Support from Kyoto ASEAN Center
ASEAN Center Director - URA - Admin Staff - Locad Staft

Joint Laboratories for Joint Research
| Satellite Centers established 3t national research Institutions In ASEAN countries, forming 3 hub for
Japaness

universities and research institutes In cach country. rl:ualt'ler permanently stationed.
| Pramesn of inwnaticost o cow) N

‘Enwomnent-&aergv Bioresources* Biodiversity D-gsnerﬁ-evem-on

Biodiversity Study
in JASTIP WP3
- Biological resource research based on ownership of the bio-diversity
- Strengthening of the biological diversity information database
* Genome Resource Bank Centre as the Backbone of Future
Indonesian Wildlife
* Plant diversity of Kalimantan: Profiling and Mapping of habitat
loss
* Bioprospecting of plant resources in South East Asia to produce
highly value-added products
"y ¢
\ Keywords
L () g
ol + Microorganism
. Weod architecture with
M m high safety and low cost
\‘ New wood and bamboo
materials
Lignin grafting
synthetic pelymer
New carbon materials
Cellulose nanofibers
. A T Rt Sy
SRy
’ Bioactive compounds
Bioethanol Sellalase
Pyrolysis

Structural analysis and chemical derivatization of 1,4-trans-
polyisoprene and 1,4-cis-polyisoprene
Wichan Elagthong’, Andria Agusta®, Toshiyuli Takano®, Hiroshl Kamitakahara®

e e e By, e i ot Scinces, naness GTafting of cellobiose acetate
using thiol-ene reaction

Gmasxwoavﬂwa Kyoto Unversiy, Japan

{1,4-cis-polyisoprene)’
Trang, Thailand

Gutta percha
(1,4-trans-polyisoprene)
Sukabumi, Indonesia.-.-

Palaguium
gutta
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Screening and Characterization Tropical Wood and
Bamboo Species for Economical Utilization

‘Wahyu Dwianto, M.Agr.*, Danang sudarwokn Adi, Teguh Darmawan, Eka Lestari,
Adik Dwi Ajias T., W. Dwianto, LIPI
Junji Sugiyama®, Kyoto Univ. and Takuro Mori, Hiroshima Univ.

* Identification and Characterization
of Wood Species from Sumba and
Simeuleu Island

* Density Prediction Model of
Fast Growing Platinum Teak Wood
Using NIR-Partial Least Squares Regression

* Natural Durability test of Fast Growing
Teak Wood

* Performance of Bamboo Lamination as
Construction Materials

* Development of Curve Shape Cross-
section Bamboo Lamination s i

Development of environmentally friendly wood-based
composites using lignocellulose and natural adhesives

Subyakto., K. W. Praseiyo, F. A. Syamani, L. Astari, LIP|
K. Umenmura, S. S. Kusumah, RISH, Kyoto Univ.

To develop particleboard using bamboo, waste of corn and citric acid adhesive.

Mixing with
Citric Acid

Bamboo or corn
particles

Oven drying
80°C,15h

Mat forming Hot pressing Particleboard

" Li g Keywords
i o Screening of useful
\v_ Y - Plant

Wood architecture with
M‘ m high safety and low cost
h > New wood and bamboo
materials

Lignin grafting
synthetic polymer

New materials
Cellulese naneofibers

Bioactive compounds

= Cellulase
Bioethanol

Pyrolysis

Decolorization and detoxification of synthetic dyes

by enzymes immobilized on activated perlite (APE)

Dede Herl Yul Yanto®”, ., Takashl . Ragen Permana Budl Laksana', Hunsa
Punnapayak’, Maulda Oktavianl’, Fanrya ta Sart', Sita HensAnna‘ Hml Nishimura®, Satoshi Oshiro®,

Ruibo LP, Chen Qu°, and Sehanat

"Research Center for Blomatenals, indonesian insttute of Sciences (LiPY), indonesia
Biomass Usezason Research Uint, Degartment of Botary, Facutty of Science, Chuialonghom Uinversty, Thasiand
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= 0
DGO1-04 e
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- Bi g o
WP3: Bioresources and Biodiversity - SR - R AT
Smaction tirme (h]

High Durable Wood Structure and
Low Cost Wooden House

Agung Sumamo*, Eko Widodo *, Ananto Nugroho *, Trisstuti *, Subyakto *, Takuro Mori®*
*!Rezearch Center for Biomaterialz-indonesian Institute of Sciences, Indonesia
**Hirozhima University, Japan

This research develop fast growing wood in ia as an
materials for high durable wood structure and low cost wooden house

Pasinum Teak ( Tactoay grand) mlwm

Sample Preparation Universal Testing Machine and LVDT

Development of Advanced Composite Products
Using Wood Charcoal
Subyakto® Y. Amin', J. Sulistyo?, Y. Nurhamiyah', N. Indayanngsih!
T. Hata?, Y. Onishi?, I. Ide®, T. Saito®
“LIPI, 2 Gadjzhmada Univ.. RISH, Kyoto Univ., Lygnite Co. Ltd., Osaka Pref. Univ.
Wood charcoal will be made from several Indonesian fast growing and community
forest wood species, and agnculmral wastes.
{ . g o » Preparation of Charcoal:
Carbonization temperatures: 600-900 °C
» Caharacterisation of Charcoal:
- Morpholegical and crystaline
properties of charcoal
(SEM and XRD)
- Chemicals and other properties
(thermal properties,
calorific values, etc.)
» Product Development:
- Fire retardant material
- Fuel cell
- Others

fungi for managing wood-attacking Insects
. Yuzuf, T Kartka, D. 2ufana, T. Yoshimura, D. 2ufana, A H. Prianio, A. Zutttrl, M. P. Ratna Ayu K., A. S. Lestar, 8. Wikantyoso

Bio-attractant and Bio-repellent from wood decay $ &

BIOREMEDIATION of textile
dyes and PAHs

using laccase immobilized by
cross-linking on perlite
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Bioresource Utilization: Creation of maximum values

from the assembled structures of biomass

- Bioresources .
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Lignin grafting
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Hew carbon materials
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Bioresource Utilization: Creation of maximum values
from the assembled structures of biomass

= Bioresources .

Keyweords

Sereening of useful
Plant
Misrearganism

Weed architeeture with
high safety and low cost

Hew wood and bamboo
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Hew carbon materials
Cellulese nanefikers
Arematie chemicals
Bicactive compounds

Cellulase
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BIOMASS BREAKDOWN
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Bench-scale plant for biomass conversion using
microwave processing & gene-engineered microbes
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Functionalization of Lignin Isolated from Acacia mangium
Black Liquor by Polymer Blending and Grafting

Widya Fatriasari *, Euis Hermiati *, Triyani Fajriutami *, Nissa Nurfajrin 5 *, R.Permana Budi
Laksana *, Muhammad Ghozali *, Deddy Triyono Nugroho Adi **, Takashi Watanabe***

*Research Center for Biomaterials LIP, * *Resaarch Center for Chemistry LIP1, ***Lab.
Conversion Biomass, RISH-Kyoto University
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Development of Integrated Process for Conversion of
Sugarcane Trash to Bioethanol and Value-Added Chemicals
E. Hermiati, W. Fatriasarl, T. Fajriutami, 5. H. Anita, M. Ghozall, RP B. Laksana

I, Indonesla
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Kycto University, Japan
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Bioresource Utilization: Creation of maximum values
from the assembled =truciures of biomass

= Promote societal implementatio
the maximized research output
with younger generations
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Overview of Bioeconomy & Biorefinery Study in ASEAN
3 July 2017, 11:15-13:00

Speaker's Information

Klanarong SRIROTH

Home Town / Country : Bangkok, Thailand
Affiliation : Mitr Phol Sugar Corp.,Ltd
Position : Director

E-mail : klanarongs@mitrphol.com

Biography

Present: Director, Mitr Phol Sugar Corp., Ltd., 1999-: Associate Professor, Biotechnology, Kasetsart University,
1993-1999: Assistant Professor, Biotechnology, Kasetsart University, 1986-1983: Doctor of Engineering
(Biotechnology), Technical University of Berlin, Germany, 1983: Master of Engineering (Biotechnology),
Technical University of Berlin, Germany, 1975-1976: Master of Science (Food Technology), University of The
Philippines at Los Banos, The Philippines, 1970-1973: Bachelor of Science(Food Science), Kasetsart University,
Thailand.

Area of Interest

Biotechnology, Food Carbohydrate, Starch and Sugar Technology, Biofuel, Biomass and Ethanol Production

Research Activities and Achievements

Assoc. Prof. Klanarong Sriroth has involved in sugar and starch industry for more than 35 years after his
graduation “Doctor of Engineering in Sugar Technology/Biotechnology” from the Technical University of Berlin
in 1986. He was one of the key persons who established the public awareness for the significant roles of Science
& Technology to strengthen the competitiveness of Thai agro industry, in particular carbohydrate crops which
are sugar cane and cassava. Consequently, with the collaboration between National Center for Genetic
Engineering and Biotechnology (BIOTEC), National Science and Technology Development Agency (NSTDA)
and Kasetsart University, Cassava and Starch Technology Research Unit, a specialized unit on cassava, starch
and sugar technology, was established in 1995 and he has been active as the unit director since then. He is very
prominent in starch and sugar processing. His expertise is further extended to bioethanol processing where
cassava and sugar cane are preferably used as the promising feedstock. With a great demand of carbohydrate
uses in many industries, he has been inquired to conducted many works, granted by the government agencies.
He also set up Sugar and Ethanol Technology Program for factory personnel, which promotes academic and
industrial networking. Through his long accumulated experience in academic researches and collaborative
works with industrial sectors, he currently serves as a technical committee in many National Boards
concerning cassava, sugar and bioethanol. He is also a director inMitr Phol Sugar Corp., Ltd.

Message
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Typical Products from Sugarcane Industries
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.. Low Glycemic Index (Gl) Sweetener I Healthy and Sustainable Sweetener
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Overview of Bioeconomy & Biorefinery Study in ASEAN
3 July 2017, 11:15-13:00

Speaker's Information

Atsushi TSUTSUMI

Home Town / Country : Tokyo, Japan

Affiliation : Institute of Industrial Science, The University of Tokyo
Position : Project Professor

E-mail : a-tsu2mi@iis.u-tokyo.ac.jp

Biography

2014 : Visiting Professor, The Open University of Japan (OUJ), 2013- : Project Professor, Institute of
Industrial Science, UT, 2013- : Program Officer, Japan Science and Technology Agency(JST), 2008-2012 :
Director, Collaborative Research Center for Energy Engineering, UT, 2007- : Professor, Institute of Industrial
Science, UT, 1994-2007 : Associate Professor, Department of Chemical System Engineering, UT, 1986 : Ph.D.
Chemical Energy Eng., UT

Area of Interest

Exergy Recuperation Technology, Hydrogen and Power Coproduction by Exergy Recuperative Biomass
Gasification-SOFC System, Innovative Energy Conservation by Self-Heat Recuperation, Fuel Cell/Battery
(FCB) with Energy Sparkling, Novel Hydrogen Production by Water Decomposition Electrochemical Cycle,
Particle and Fluidization Technology

Research Activities and Achievements

1. Exergy Recuperation Technology

We have advanced self-heat recuperation technology based on the exergy recuperative heat utilization
principle, which can perfectly recirculate process heat by providing compression work without addition of heat
generated by fuel combustion. The self-heat recuperation can recover not only latent heat but also sensible heat
in the thermal process, leading to a considerable reduction in the energy consumption for almost all industrial
thermal processes such as distillation, PSA gas separation, chemical absorption gas separation, air separation,
drying, condensation, desalination, etc. Furthermore, we have applied to several energy-intensive chemical
production processes such as methanol synthesis, DME synthesis, biodiesel fuel (BDF) production, and
ammonium.
2. Hydrogen and Power Coproduction by Exergy Recuperative Biomass Gasification-SOFC System
A novel hydrogen and power coproduction system based on the exergy recuperative biomass gasification
integrated with solid oxide fuel cell was proposed. In this system micro-tubular SOFC stacks are immersed in
the internal circulating fluidized bed gasifier. The exothermic heat from SOFC is recuperated and utilized for
endothermic heat of biomass steam gasification. This leads to a considerable improvement of the net power
generation.
3. Energy Storage System
A novel electrochemical systems with a dual function of power generation and energy storage, referred to as
fuel cell/battery (FCB) systems, have been suggested. In addition, we have proposed a novel water electrolysis
system containing an intermediate electrode is proposed, which can generate oxygen and hydrogen gases
separately through a two-step electrochemical cycle.
224 scientific publications, 379 proceedings in international journals and conferences and 28 books

SATREPS is a collaboration between JST and JICA with the following aims.
1. International Cooperation

2. Addressing Global Issues and Advancing Science

3. Capacity Development
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Green Innovation: Paradigm Shiftin Energy Sclence and Technology

the energy-throwaway society
= A huge amount of fossil energy is converted to thermal energy through combustion.
= In the combustion process a considerable exergy destrucfion takes place, in which the
exergy is transformed to anergy.
- Although energy is conserved, all of energy is thrown away.

To reduce the energy consumption the technological
inmowation for energy utilization iz easential.

The End

Self-heat Recuperation Technology

Highly Efiicient Power Generation

Material and Energy Coproduction
sustainable society
low-carbon society
= Mo more combustion

- Energy can be recycled by the exergy recuperation o minimize exergy loss, leading to
the drastic reducfion of energy consumption

EE]
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ASEAN-Japan Collaboration Research 1

4 July 2017, 14:00-15:00

Chair's Information

Puspita Lisdiyanti

Home Town / Country : Bogor, Indonesia

Affiliation : Research Center for Biotechnology, LIPI
Position : Senior Researcher

E-mail : puspita.lisdiyanti@bioteknologi.lipi.go.id

Biography

1987-present: Researcher, RC Biotechnology, LIF[; 2515-201": Research Coordinator of LIPI Priority Program
on Food Security and Drug Discovery; 2006-2014: Head of Division, RC Biotechnology LIPI; 2002-2004:
Research Associate, Tokyo Univ. Agriculture (TUA); 1999-2002: Doctor of Agriculture Chemistry (TUA); 1997-
1999: Master of Agriculture Chemistry (TUA); 1988-1992: Bachelor of Agriculture Chemistry (Tokyo Univ.
Agric. & Techonol.)

Area of Interest

Exploring the microbial diversity and Elucidating the potential uses of microbes. Food Biotechnology

Research Activities and Achievements

Research Experiences and Achievements

1. LIPI-JBA, Japan: Exploration of Lactic Acid Bacteria and Acetic Acid Bacteria from Indonesia (1996-2000). Five scientific publications
described new species & genera and 200 isolates were obtained .

2. LIPI-NITE, Japan: Taxonomy and Ecological Studies of Fungi and Actinomycetes from Indonesia and Japan (April 2003-March 2009). were
obtained. Several scientific publications and around 6.000 isolates were obtained.

3. ITSF RESEARCH GRANT: Ecological Study of Rare Actinomycetes (2004). Research Fund from Indonesia Toray Science Fundation (ITSF).
One scientific publications was obtained.

4. LIPI COMPETITIVE RESEARCH PROGRAM: Screening of Actinomycetes Producing an ATPase Inhibitor of Japanese Encephalitis Virus
RNA Helicase (2004-2006), funded by LIPI. Two scientific publications were obtained.

5. LIPI COMPETITIVE RESEARCH PROGRAM: Oil Degrading Bacteria: Exploration and Application (2007-2009), funded by LIPI. Two
scientific publications were obtained.

6. LIPI COMPETITIVE RESEARCH PROGRAM: Biogrouting: Exploration and Application (2010-2012), funded by LIPI. Two scientific
publications and 20 potential strains were obtained.

7.  SATREPS PROJECT: Development of Internationally Standarized Microbial Culture Collection in Indonesia, LIPI-JICA-JST-NBRC, April
2011-March 2016. Microbial resources center in Indonesia for supporting reaseach and utilization of tropical bioresources and promoting
taxonomy and biotechnology was established. More 2000 microbes were deposited in InaCC (Indonesian Culture Collection).

Ongoing activities

1. SATREPS PROJECT: Innovative Bio-production in Indonesia (ibiol): Integrated Bio-refinery Strategy to Promote Biomass Utilization
using Super-microbes for Fuels and Chemicals Production, LIPI-JICA-JST-Kobe Univ., April 2013-March 2018.

2. SATREPS PROJECT: Searching Lead Compounds of Anti-malarial and Anti-amebic Agents by Utilizing Diversity of Indonesian
Bioresources, BPPT-JICA-JST-Tsukuba Univ., April 2014-March 2019

3. SATREPS PROJECT: Revegetation of alang-alang (Imperata cylindrica) field combined with sustainable production and utilization of
biomass (for energy solution), LIPI-JICA-JST-Kyoto Univ., April 2015-March 2020.

4. BIODIVERSITY OF HEALTH: Isolation of new antibiotics compounds from unknown actinomycetes (Indonesia-Germany Collaboration
Research). June 2015-31 May 2018.

From the research results of exploring microbes in ASEAN Countries, especially from Indonesia in my case, it is
revealed that the richness of microbial diversity in the regions. The uses of microbes for better of life of human
being is needed. The collaboration research is necessary.
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ASEAN-Japan Collaboration Research 1
3 July 2017, 15:15-16:15

Speaker's Information

Yoshihito SHIRAI

Home Town / Country : Kitakyushu/Japan & Kuala Lumpur/Malaysia
Affiliation : Graduate School of Life Science and Systems Engineering
and MSSC in UPM, Kyushu Institute of Technology

Position : Professor

E-mail : shirai@life.kyutech.ac.jp

Biography

Director, Kyushu Institute of Technology Malaysia Super Satellite Campus (MSSC) in UPM 2013 — to date.
Director, Kyushu Institute of Technology Eco-Town Research and Development Center 2005 - to date. Professor,
Graduate School of Life Science and Systems Engineering. Kyushu Institute of Technology 2001- to date. JICA
Expert, Department of Biotechnology, University Putra Malaysia. 1994, 2000. Associate Professor, Faculty of
Computer Science and Systems Engineering, Kyushu Institute of Technology 1992-2001. Assistant Professor,
Department of Chemical Engineering, Faculty of Engineering, Kyoto University 1984-1992.

Area of Interest

Biomass utilization including palm biomass, kitchen garbage, palm oil mill effluent(POME) to value added
products including green plastics. Chemical recycle of poly-lactate. Baseline study of GHG emission from palm
oil industry and power generation for CDM. Zero-discharge from Palm oil mills. Proposing any Win-Win
situation between palm oil industry and the environment.

Research Activities and Achievements

1) Achievements

Biodegradable plastic, PHA was successfully produced from POME and Prof Ali who is my current collaborator
had been awarded Ph D under my supervision based on the JICA project in 1997. Poly-lactate and ethanol were
successfully produced from kitchen garbage and partly commercialized by a Japanese company. Baseline study
of GHG (methane) emission from anaerobic ponds in palm oil mills was successfully accomplished to achieve the
first CDM project in Malaysia by FELDA, the cooperate giant in the world in 2009. Currently they expanded
the biogas system for POME treatment and power generation into more 12 mills. We, I and Prof Ali have
successfully developed high quality-compost from palm biomass, EFB and sludge from POME treatment
sponsored by FELDA.
2) Ongoing activities

We are now challenging any Win-Win situation between palm oil industry and the environment including bio-
diversity in Sabah because their major business is palm oil industry and their future promising business is eco-
tourism thanks to biodiversity, We are now installing a zero-discharge system which never discharge wastes
but yields value added things including green energy and green products by using not-used biomass and wasted
energy effectively. We are now discussing with several companies people and the Sabah Governmental people
for the implementation in the real society.
3) Others

We have yielded 29 Ph D awarders based on our collaborative research works through our joint-supervision
and published more than hundred co-authored research papers in these 23 years’ collaboration.

We have now 29 Ph D awarders in the field of biomass and bioenergy. They are now young lecturers and an
associate professor in universities in Malaysia and their home countries. Then we have excellent human
resources in these research field mentioned above. We encourage young researches who join this symposium to
collaborate with them to develop and to make progress in these fields.
Terima Kasih, Thank you.
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(1ODRM/T) 12
Thermal Potantial
10MW/mill 1RM=23]Y

26 million I{M
190 NIW Power Plant
[20nw/mill > 19 mills)

pPower efficiency: 30%

Initial Investment
1520 million RM
(8 million RM/MW)

1RM=7.5Baht
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Self-Heat Recuperation Technology

vaporized steam

Compressor

Heated and compressed steam

Final discharge
water

POME : 200,000 ton/y = 20,000 ton/8000h = 25ton/h

L
I

concentrate

Latent heat for water evaporation - 25 ton X 0.65MWh/ton = 16 MWh

Energy for compressor : 25 ton X 0.175 MWh/10 ton (cited from Kimura Chemical Plant Co. Ltd) = 0.44 MWh

Key simulation conditions

(1) Power generation business

Ibem

Setting condition

Contents

Amount of input biomass 2,280,000t/ year | Estimated amount of eucess biomass resicue
120,000t/ year * 13

(Capacity of DOWET EENErstor 130,000 KW [ year

POWET generaton emclency 17%

Wirking syz X Howrs 330d8ys ¥ 28hours

In-house eleciric power use 15% of genarate

Retm power 1o Palm ol mil For sale

Inttial Investment amount

1374 mallion R

Fsin body, incdental sgquipmeant including
‘transmission and power supaly

Powes s3la unit prica

0,34 MM

Feed in tarid? scheme in Malaysia

‘Sheam sales unit price

For Seie

Blomass residue punchass wni
prica

Mentioned previously

Free supply from Palm oil mill

Simulated by a cost benefit analysis

Revenue simulation result

s
L8

Unit Total / Estimation Balance 10
{Power panaration}

3 billion Baht

Wt Zd 3 kh B G M Bh Gm Wth IMh DB e Mih 1%h Mm TR Wth lh e

i e L e e

IRR - 5.96%

condensed water

wer generation business

1,200 million RM [main body)
320 million RM [accessories)

25 million [Transmission: 25km)
ly: total 260km

+] 26 million [Power su
1,571 million RM

1,200 millicn RM [main body)
320 million RM (accessories)

100 million [Transmission: 100km)
+1100 million {Power supply: total 1,000km)

1,720 million RM

1,200 million RM [main body)
320 million RM [accessories)

250 million [Transmission: 250km)

2,020 million RM

13

IRR = 5.96%

IRR = 4.40%

IRR = 1.63%
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ASEAN-Japan Collaboration Research 1
3 July 2017, 15:15-16:15

Speaker's Information

Kajornsak FAUNGNAWAKIJ

— Home Town / Country : Nakhon Si Thammarat / Thailand
Affiliation : National Nanotechnology Center (NANOTEC), National

e ¥

' Science and Technology Development Agency (NSTDA), Thailand
Position : Principal Researcher / Research Unit Director
E-mail : kajornsak@nanotec.or.th

Biography

Dr. Kajornsak Faungnawakij is currently a director of Nanomaterials and Nanosystems Engineering Research
Unit at NANOTEC. He has published >80 research articles (h-index = 24) in peer-reviewed journals, and filed
>30 domestic/international patents related to his R&D on catalysis and biomass. During 2005-2007, he had
worked as a Researcher at Japan Science and Technology Agency (JST), Japan, on the hydrogen and fuel cell
project.

Area of Interest

Chemical Engineering, especially Nanomaterials&Particle Technology, Heterogeneous Catalysis, and
Biorefinery (Biofuels/Biochemicals/Bio-based Materials Production and Purification)
R&D topics: * Spinel Complex Metal-Oxides, Acid/Base Catalysts and their Composites.

* Chemical Reaction Engineering, Kinetics and Thermodynamic Analysis. * Process scaling-up

Research Activities and Achievements

Ongoing activities: R&D projects on catalysts and systems development for biorefinery applications.
* Production of furans, organic acids, carbon materials * Production of advanced biofuels * Membrane

Awards

2017 A 2017 TRF-OHEC-SCOPUS Researcher Award from the Thailand Research Fund (TRF), the Office of
the Higher Education Commission (OHEC), and the Elsevier

2016 A Runner-Up Young Technologist Award 2016 from the Foundation for the Promotion of Science and
Technology under the Patronage of H.M. the King

2015 A 2015 NRCT Research Awards from the National Research Council of Thailand (NRCT)

2015 A Newton Fund Professional Development Programme 2015/2016 from the Newton Fund
incorporated with the British council and the Thailand Research Fund

2013 A Wiley-CST Award for Contributions to Green Chemistry 2012 from the Chemical Society of Thailand
(CST) under the Patronage of Her Royal Highness Princess Chulabhorn Mahidol

2012 An S&T Research Grant of TTSF from the Thailand Toray Science Foundation (TTSF)

2011 A 2011 Outstanding Royal Golden Jubilee Alumni Award from the Thailand Research Fund (TRF)

2011 A Young Scientist Award 2011 from the Foundation for the Promotion of Science and Technology
under the Patronage of H.M. the King

2010 A CST Distinguished Young Chemist Award 2010 from the Chemical Society of Thailand (CST) under
the Patronage of Her Royal Highness Princess Chulabhorn Mahidol

2009 An Asia Nanotech Camp Fellowship from Asia Nano Forum (ANT)

1999 A Gold Medal Honor Award for the Outstanding Engineering Student from the Engineering Institute
of Thailand under H.M. the King’s Patronage

Message

Many research projects on biochemical production and purification are on-going. The material development for
catalyst and membrane applications is the key. Also the information of bio-based feedstocks such as properties,
potential uses, sourcing area is really important.
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3 July 2017, 15:15-16:15

Speaker's Information

Yopi

Home Town / Country : Cibinong Bogor, Indonesia

Affiliation : Research Center for Biotechnology,
Indonesian Institute of Sciences (LIPI)

Position : Researcher

E-mail : yopi00l1@lipi.go.id, yopisunarya@gmail.com

LN LA
Biography
April 1990 ~ present : Research Scientist, Bioprocess Division, Research Center for Biotechnology,

Indonesian Institute of Sciences (LIPI). 2013-2018 : Project Manajer of JST-JICA SATREPS Integrared
Biorefinery. 2010 ~ 2015 : Head of Bioprocess Division, RC Biotechnology LIPI. 2012 ~ present : Head of
Biocatalyst and Fermentation Laboratory. 2002 : Ph.D in Applied Biological Chemistry / Biotechnology, Tokyo
University of Agriculture and Technology, Japan.

Area of Interest

Enzimology, Glycoscience, Biochemistry, Fermentation, Bioprocess Engineering

Research Activities and Achievements

2006: Studies on substrate specificacy of mannanase enzyme to produce the functional food components
(Program Ministry of Research & Technology Research Grant as Principal researcher)

2006~2008: Utilization of waste palm kernel cake for production manno-oligosakarides as functional food
components (Program Competitive LIPI Research Grant as principal researcher).

2008, 2009, 2011, 2013, 2016, 2017 : Research grant from Toray Science Foundation ITSF Research Grant

2009~2013: Utilization of Porang Potato for oligosaccharides production (Program Competitive LIPI
Research Grant as Principal researcher)

2010-2013 : JSPS-LIPI Bilateral project : development of cell-surface engineering yeast displaying
mannanase for ethanol production from lignocellulose biomass

2010-2016 : Study of marine microbes for bioremediation, and analysis of poly-aromatic hydrocarbon
degrading enzyme from marine microbes (Supported by JST-JICA SATREPS project “Development of
Internationally Standardized Microbial Resources Center As A Core of Biological Resources Center to
Promote Life Science Research and Biotechnology”

2015-2018 : Research on nutraceutical compound production from cellulose-biomass using biocatalyst
from indigenous microbes (Program Competitive LIPI Research Grant as Principal researcher)

2013-2018 : JST-JICA SATREPS project “Innovative Bio-production Indonesia, development integrated
biorefinery strategy for biofuel and biochemical production using microbes” ( as Project Manager
and Research Coordinator)

2016-2018 : Center of Excellence for Integrated Biorefinery (as Project Manager, supported by Ministry of
Research, Technology and Higher Education)

We are focusing to establish the integrated Biorefinery program in Indonesia, especially with Biotechnology
approach combined with utilization of local biomass, microbial collection and its genetic resources. Application
and dissemination of the integrated biorefinery technology become the first priority, therefore, Improvement of
the communication for sharing informations/experiences among researcher, company side and related
stakeholders need to be accelerated.
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LEMBAGA ILMU PENGETAHUAN INDONESIA
(INDONESIAN INSTITUTE OF SCIENCES)

&

LIPI

Center of Excellence :
Integrated Biorefinery in Indonesia

“Innovative Bioproduction indonesia (iBiol)”

()
=4

YOPI
Center for Bi
yopi0o1@lipi.go.id

LiP1

www.lipi.go.id

| How Important is the Integrated Biorefinery for Indonesia ?

v Stock of fossil oil is
decreasing

Government Regulation on Energy Production
Strategy of Target of Energy Mix v Supply and distribution of
energy demand : still a
constraint
v’ Goverment Regulation
related to utilization of
fossil oil, biofuel etec.

v Potency of local resources
: biomass materials

v Bio-refinery instead of
Oil-refinery

2025

= Government Planning untill 2025 : reduce utilization of fossil oil 20%
& support to increase utilization of biofuel (bioethanol, biodiesel) 5%

Presidential Regulation No.5 of 2006 “Utiliz

v'Need to apply of
Integrated Biorefinery
technology

ion of Biofuel”

¥ As a biomass feedstock, the ligno-
cellulosic materials are better for
utilization because there are non-edible
and no competition problems between
foods

v There are abundant Cellulosic materials

e, Kmarras,
e

S, K

[ty C:n':":;g:.'fn " from _agricultural _waste fraction _in
i restdors Indonesia

:::'::m v Cellulose-based biomass can be degraded
(=R by microbe and convert into valuable &
et functional product for human life

Need Effeciency pracess : Biotechnolo
approaches _will _be focused on _the
devel of microbes “cell factory”

roduction of chemicals and_fuels
from cellulosic materials

= Need to search source and app biomass
= Screening microbes for bioctalyst production that suitable or-
degrading the biomass.

Source: ZREU (Zentrum fur rationell Energieanwendung und Umwel: GmbH), 2000. Biomass in indonesia-Business Guide

Prospect of Research Related to Bio-Process, Biorefinery and $

Bioproduct based on biomasses (celllulose and microbes) LI

BTy
S S~

=

Indonesian Culture ™,
Collection {Inacc) :
Collection of microbes &

genetic resources

Source of microbes
and enzymes

Biodiesel, Biohydrogen
Bioethanol ect.

’
-
e

Biomass waste of

Sources and diversi
iy horticulture, agriculture

of biomass Collection of Plant Functional food, Enzymes,
 Miicrobiology, Biology Potential Microbes etc

Sources of » Moleculer, Biochemistry,

Technology Bioprocess/Biorefinery

\.__Engineering, Biomaterial ./
————————

| LIPI has been developing research topics on Bioprocess-Biorefinery technology

Biomaterial, Bioplastic,
source of researcher Nano-material etc

and fa

Laboratorium, equipment
for integrated research

International Collaborative Work :
Supporting Research on Integrated Biorefinery Technology

No Topics Fiscal Year Project
1 psolation of indigenous microbes fran Indonesia 2002-2010 NBRC-NITE
jsolation and of crude oil-degradir
. 2005-2009 NEDO
lbacteria from seawater
of Ct Bit ing (CBP) for
3 and duction by 2011-2013 JSPS-LIPI Bilateral Project
Ireast cell surface Engineering
lopment of ionally Standarized Microbial .
4 L. . 2010-2015 IST-JICA SATREPS Project
[Culture Collection in Indonesia
Innovative Bio-Production Indanesia (iiol): Integrated Bio-
5 [Refinery Strategy to Promote Biomass Utilization using 2013-2018 JST-JICA SATREPS Project
[super-microbes for Fuels and Chemicals Production
lProducing Biomass Energy and Material Through §
& . 2015-2020 JST-JICA SATREPS Project
of Alang-Alang Fields

POTENCY OF MICROBIAL RESOURCES (INDONESIA) |

£ JST-JICA SATREPS PROJECT FY 2010-2015
International Standardized Microbial Resource Center to
Promote Life Science Research and Biotechnology
Establisment of Indonesia Culture Collection (InaCC)

LIPI

v Microbes Collection : More than 10.000 Strains (Bacteria, Actinomycetes, Fungi,
Yeast, Bacteriophage)

v Need to be explore : bioprospective

v Need collaborative work : multi-disciplinary

v Access and Benefit Sharing of Local Microbes

0060 M{E

v' Key-point : How to utilize this collectlon of microbes to support
research on Integrated Biorefinery ?

Supporting Research on Integrated Biorefinery Technology
based on Biotechnology Approach

No Topics Fiscal Year Project
| | 1 |utiizaton of palm kemel cake for functional food production | 2006-2008 | /P9eNesian '"{’t"":,'::e RIECERE
|
i [tization of Indigenous potato (Poran ; Amorphophallus
2 for fon using | 2007-2013 |ITSF Toray grant, RistekDikti, LIPI
|
! 3 lysis of poh gene 2010 Rescarch Grant, ITSF Tora
| from Indonesia Marine Bacteria 2 Y
i Utilization of carbohydrate from local potato : Umbi Kentang Indonesian Institute of Sciences
| 4 Hitam (Coleus Tuberosus Benth.), Ubi Kayu {Manihat 2011-2013
i Esculenta) & Tacca (Tacca Leontopetaloides)
| -
- on o cellulose-based biomsss for bioethanol 0132103 PR
; production
i = evlan baganee Indonesian Institute of Sciences
1 s ides from xylan baggase, AT (wey
1 e e o
i
of based on
i
I | 7 Piotechnology approach for potential microbes, biocatalyst | 2013-now (e T
i Biotechnology LIPI
land biofuels production

*internal collobarotion Research at Indonesian Institute of Sciences
Managed by researcher from Research Center for Biotechnology LIPI

Research Supported by JST-JICA SATREPS Program

» Satreps | : Devel of
Microbial Resources Center As A Core of Bmlaglm!
Resources Center to Promote Life Science Research and
Biotechnology (JFY2010-2015)

InaCC

» Satreps Il : Innovative Bio-Production in Indonesia
(iBiol): integrated Bio-Refinery Strategy to Promote
Biomass Utilization using Super-microbes for Fuels
and Chemicals Production (JFY 2013-2018)

Biorefinery

# Satreps Il : The Project for Revegetation of Alang-alang
(Imperata Cylindrica) Field Combined with Sustainable
Production and Utilization of Biomass for Food and Energy
Solution (JFY 2015-2020)

Biomass
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imu Pengetahuan Indonesia
Indonesian Institute of Sciences.
i

JST-JICA SATREPS PROJECT JFY2013-2018
Innovative Bio-Production Indonesia (iBiol) :

Integrated Bio-Refinery Strategy to Promote Biomass Utilization using Super-microbes
Jfor Fuels and Chemicals Production
\ :
X » L

Pt

v’ Effeciency process : focus
on the development of
microbes “cell factory”
for production of
chemicals and fuels from
lignocellulosic materials

v There are five key
technologies will be
developed in this project
to Development of
Integration system :
Consolidated Bio-

Processing (CBP)

Five Key Technologies

Vesst Comebacterum Fungi  Actinomycetes
[3] Microbe breeding

Bio-based

+sal+f§§*lﬂl*!!;

[2]Enzymatic

[51Separation  Chemicals

(6] Synthesis

[7lintegration of process

Current Progress on Establisment of Integrated Biorefinery Project

v Developing of Cell factory for Biocatalyst production and Fermentation of
biomass are in progress

v'Once we got the Cell factory based on indigenous microbes, we can
produce several type of biocatalyst that can be utilized in many industries

v/ Construction of Cell Factory (microbe-breeding) will be continuesly
conducted since the number of biomass type and biodiversity of microbes
increase

v'"Making alliances among multidisciplinary scientists are important to
proceed the implementation of this integrated technology

v'For disseminate the integrated technology into industry, we should make
special effort and expand the linkage among researchers, stakeholders
and industries

Supporting Activites for Integrated Biorefinery PrOJect
Sakura Exchange Program in Science

v The Japan-Asia Youth Exchange Program in
Science (SAKURA Exchange Program in
Science: SSP) is a program to invite Asian
young people to Japan for a short-term visit to
encourage their dreams and enhance their

levels in science and technology through

<p toJap science and
¥ 10 young researcher/student from LIPI,
RistekDikti, IPB, ITB and UI

The purpose of this Sakura Program is

"Promoting and Introduction of Biomass
Ad d

<

for

Producing Valuable Bio-product to Young
(Candidates) Researchers”

Main Activities & Structure of Integrated Bio-Refinery Research

(Project Luadter from Japan)

outputs

[1] Establishment of
pretreatment protocol

[2] Screening of degradation
enzymes for ligno-cellulosic
degradation

[3] Microbe breeding for
chemical and fuel fermentation
[4] Establishment of efficient
separation technology

[5] Challenging of chemical
synthesis of bio-based polymer
from separated chemicals

[6] Feasibility study of
integrated process

[7] Promotion of bio-refinery
platform into industry etc.

degradation enzymes  technology

L —
 Biometerials,

Purpose of the Project
Establishment of Bio-refinery research center in Indonesia,
especially for utilization of lignocellulose biomass to produce bio-fuels and bio-

chemicals product using super-microbes

Supporting Activites for Integrated Biorefinery Project

7 A Far ; o
C < imple of Biorefinery
v’ Full Supported by Japan Science & Technology, JICA, LIPI

and Japan

£ Ere T

March 2016 January 2017

Supporting Activites for Integrated Biorefinery Project

R h Center for Bi hnology LIPI d an certificate as
Center for Excellence on Integrated Biorefinery in Indonesia from
Ministry of R and Higher Edi

b Tarhval
7

Indonesian Center of Excellence (CoE)

Ministry of Research, Technology and Higher Education

» An effort to improve nations’s competitiveness through the quality of the research institutions
» D ping research institutions to produce it ive research for the benefit and welfare of the people
» Supporting for making a core research center in specific fields

CoE for Palm Oil (2011)
CoE for Coffee and Cocoa (2013)
CoE for Tropical Horticulture (2013)
CoE for Rubber (2014)

CoE for Lequmes and Tuber Crops (2014)
CoE for Biotechnology and Bioindustry (2014)
CoE for Rice Crops (2015)

CoE for Coconut Palm (2016)

CoE for Lignocellulose (2016)

CoE for Integrated Biorefinery (2016)

@
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ASEAN-Japan Collaboration Research 2

3 July 2017, 15:30-17:10

Chair's Information

Takashi WATANABE

Home Town / Country : Kyoto, Japan
Affiliation : Research Institute for Sustainable Humanosphere (RISH),

Kyoto University
Position : Professor, Director, Deputy Executive Director
E-mail : twatanab@rish.kyoto-u.ac.jp

Biography

2017-: Deputy Executive Director, Kyoto Univ., 2016-: Director, RISH, Kyoto Univ., 2010-16: Vice Director,
RISH, Kyoto Univ., 2010-08: Head, Center for Exploratory Res. on Humanosphere, RISH, Kyoto Univ., 2004-:
Prof., RISH, Kyoto Univ., 2002-: Assoc. Prof., RISH, Kyoto Univ., 2002-1993: Assoc. Prof., Wood Res. Inst. (WRI),
Kyoto Univ., 1993-87: Assist. Prof. WRI, Kyoto Univ., 1986-84: Researcher, Sanyo-Kokusaku Pulp Co. Ltd.,
1989: Doctor, Agric. Kyoto Univ., 1984: Master, Agric. Kyoto Univ.

Area of Interest

Structural analysis and conversion of lignocellulosic biomass to biofuels, chemicals and bioactive compounds
using biological, biochemical and chemical processes for establishing sustainable humanosphere. Analysis and
development of biomimetic ligninolytic system of selective white rot fungi. Development of (bio)catalysts
through control of interaction of polypeptides with lignin.

Research Activities and Achievements

1) Achievements

¢ S. Oshiro, A. Yamaguchi, T. Watanabe, Binding behaviour of a 12-mer peptide and its tandem dimer to
gymnospermae and angiospermae lignins, ESC Advances, 7, 31338 - 31341 (2017).

* Y. Ohta, R. Hasegawa, K. Kurosawa, A.H. Maeda, T., Koizumi, H. Nishimura, H. Okada, C. Qu, K. Saito, T.
Watanabe, Y. Hatada, Enzymatic Specific Production and chemical functionalization of phenylpropanone
platform monomers from lignin. ChemSusChem. 10, 425 (2017).

« A. Kaiho, D. Mazzarella, M. Satake, M. Kogo, M., R. Sakai, T. Watanabe, Construction of
di(trimethylolpropane) cross linkage and phenylnaphthalene structure coupled with selective B-O-4 bond
cleavage for synthesizing lignin-based epoxy resins with controlled glass transition temperature. Green
Chem. 18, 6526 (2016) .

* A. Yamaguchi, K. Isozaki, M. Nakamura, H. Takaya, T. Watanabe, Discovery of 12-mer peptides that bind to
wood lignin, Sci. Rep., 6, 21833 (2016).

* H. Okamura, H. Nishimura, T. Nagata, T. Kigawa, T, Watanabe, M. Katahira, Accurate and molecular-size-
tolerant NMR quantitation of diverse components in solution. Sci. Rep., 6, 21742 (2016) .

* A. Kaiho, M. Kogo, R. Sakai, K. Saito, T. Watanabe, In situ trapping of enol intermediates with alcohol
during acid-catalysed de-polymerisation of lignin in a nonpolar solvent. Green Chem., 17, 2780 (2015) .

* Y. Nishiwaki-Akine, T. Watanabe, Dissolution of wood in a-keto acid and aldehydic carboxylic acids and
fractionation at room temperature. Green Chem., 16, 3569 (2014).

2) Ongoing activities;
* Production of value added products and fuels from biomass under the support of funding agencies.
» ASIA Research Node program to strengthen hub functions of RISH as a core of humanosphere science.

Lignocellulosic biomass is important as a carbon neutral resource owing to its availability and potential as a
platform for the production of green chemicals, fuels, and materials. The conversion of lignocellulosic biomass
will afford the opportunity to renovate local community, especially in ASEAN region due to abundance of the
bioresources. To realize the biomass-based society it is essential to predict social, economical, cultural,
technological and environmental impact by sharing the knowledge among society and experts from various
fields.
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ASEAN-Japan Collaboration Research 2
3 July 2017, 15:30-17:10

Speaker's Information

Akio NISHUJIMA

Home Town / Country : Tokyo Japan

Affiliation : Environmental Research Institute, Waseda University
Position : Invited researcher

E-mail : akio-nishijima@aist.go.jp

1

Biography

2013-: Chair, Biomass Asia project team in Engineering Academy of Japan (EAJ), 2011-2016: Thailand-Japan
SATREPS project for bioenergy, 2006-: Visiting professor of Waseda university and invited researcher of
Advanced Industrial Science and Technology (AIST), Japan, 2001-2006: AIST, Japan, 1975-2001: National
Chemical Laboratory in MITI, Japan, B.S., M.S. and Ph.D. (1975) degrees in applied chemistry from the
University of Tokyo

Area of Interest

1. Environment and energy (Low carbon society, Renewable energy, Biomass utilization)
2. Region wide collaboration (among ASEAN countries and Japan)
3. Fostering of young researchers in East Asia

Research Activities and Achievements

1. Air pollution prevention (Flue gas DeNOx, DeSOx)
2. Clean fuel production (Hydro desulfurization of petroleum)
3. Advanced characterization for material design (Construction of synchrotron radiation beam line)
4. Alternative and renewable energy (Coal liquefaction, Bioenergy)

(More than 200 papers have been published and 14 patents have been filed for above activities.)
4. TFostering of young researchers (Doctor, Postdoctoral fellow)

5. International collaboration (Secretary-general of EU-Japan collaboration on environmental catalyst, e-Asia
bioenergy- Bilateral and multilateral collaboration)

6. Proposal, workshop and etc. (2016: Policy proposal of bioenergy to ASEAN countries, 2010-14: International
policy dialogue, 2003-: Biomass Asia workshop, 2000: Biomass Asia strategy)
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Feasibility Study on Social Implementation of
Bioenergy in East Asia (e-ASIA JRP)
Akio Nishijima (Waseda Univ.)

Feasibility Study on Social Implementation of
Bicenergy in East Asia (Goal)

1. Database and priority setting for social
implementation of bioenergy in East Asia

2. Feasibility study (economic evaluation LCA and
Social acceptability) on bioenergy

3. Region wide networking for the utilization of

<Participating countries and research representatives>
Japan, Prof. Masafumi Katsuta, WASEDA University
Thailand, Prof. Paritud Bhandhubanyong, Panyapiwat Institute of

Viet Eﬂa?igemim'q e 4 biomass in East Asia
letnam rotf. luan Le Ann anol University or >cience an . .
: Technology : 4. Understanding of local needs and sustainable

Indonesia, Dr. Anugerah Widiyanto, Agency of the Assessment
and Application of Technology (BPPT)

Myanmar, Assoc. Prof. Ei Ei Htwe, Ministry of Education

LAO P. D. R., Prof. Bounmy Kechavong, Souphanouvong University

5. Optimization of local production for local
consumption and international market
6. Sustainable Development Goals (SDGs)

ASEAN-Japan Collaboration on Biomass Energy

Feasibility Study on Social Implementation of (Background and Strategy)

Bloenergy in East Asia (ApprDaCh) Biomass-Asia Strategy (2000) and Biomass-Asia workshop (2003-)

Thailand-Japan collaboration(2006-), SATREPS Project; High quality
BDF production, (FY2009- FY2015);

i supply of feedstocks
1

R

1. Discuss and exchange information regarding research potential
of each countries in the field of biomass utilization 3. International policy dialogue of science and technology in East Asia

2. Identify significant specific research areas to be jointly examined | (2010-), Open innovation research center in Asia (2012), Biomass
in light of future utilization in the ASEAN region i forum in Bangkok (Nov. 2013), ASEAN-Japan collaboration

3. Form international research groups amang six countries !
according to the research potential for meaningful results

4. Jointly confirm the progress chart of the consultation process of
the groups in order to identify the critical paths and issues,
thereby to make agreed modification in the activities

5. Arrange to foster young researchers’ activities through the
participation of this Program

4. Biomass Asia Project at EAJ (Engineering Academy of Japan)
(FY2013-), Policy proposal of biomass energy to ASEAN (Jan. 2016)
Multilateral (e-ASIA, ERIA, NEF, ASEAN secretariat) and Bilateral (JICA
i /IST/NEDO, JCM) collaboration

I

I

6. Social implementation of biomass energy; Entrance strategy

[¥]

(Biomass feedstock, Breeding), Technological strategy (Process

1
i
1
i optimization), Exit Strategy (Creation of demand & market),
1
.

-ept of Biomass Asia Strategy -ﬁ!l"’l"‘ld and future direction ﬁm

as1a JAPAN Fr2000 ASIA
resources, IP and technology
technology, ) i
and cost efficiency Biomass refinery
a Live Bi ) » need to diversify energy resources and maintain security
nnovative Biomass process
Post-0il Society, Low Carbon Society » foster sustainable primary industries
Wi n/Win Establishing Equal Partnership » existence of abundant biomass resources
i I » cost efficiency in biomass accumulation and transportation
Y p
R&D 1. Produce new energies « need to introduce advanced technologies and to foster human
and materials GEtHAE 5
2 R_educe CO, by using « existence of promising genetic resources
Manufacturing bases in Asia, biomass . . o
Create hind R ey 3. Foster sustainable = adoption of biomass fuel and reduction of greenhouse gas emissions
markets primary and secondary » environmental conservation (cities & forests)
industries

Thailand-Japan collaboration (JST-JICA project)
6 years” project (FV2010-2015)

ASEAN-Japan Collaboration on Biomass Energy

Akio Nishijima (Waseda Univ.)

Biomass-Asia Strategy (2000) and Biomass-Asia workshop (2003-)
2. Biomass related SATREPS projects in ASEAN (10 projects)
3. Thailand-Japan collaboration, SATREPS Project; High quality BDF

5
= =L TEC
\ RI2F on T

Market use
production, (FY2009- FY2015); ASEAN-Japan collaboration 5;2’,’;’;??” \#--‘ fo’f"“-"“_‘—'-‘s
4. Social implementation of biomass energy; Entrance strategy conversion )~ goF % rum '
(Biomass feedstock), Technological strategy (Process optimization), g&%ﬁs/ *P P ‘g— v
Exit Strategy (Creation of demand & market), conversion Gasqling, etc, H8 .

5. International policy dialogue of science and technology in East Asia
(2010-), Open innovation research center in Asia (2012), Biomass
open innovation forum in Bangkok (Mov. 2013)

MOST, MOEd,

Innovation on production and automotive

5. Biomass Asia Project at EAJ (Engineering Academy of Japan -— . . .
! (Ene & v pan) utilization of biofuels from non-food biomass

(FY2013-), Policy proposal of biomass energy to ASEAN (2016)

6. Multilateral (e-ASIA, ERIA, ASEAN secretariat) and Bilateral (JICA
[IST/NEDO, JCM) collaboration

Dr. Paritud and Dr. Yoshimura
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Production Cost of BDF and Oil Cost of
Pongamia, Jatroha and Palm
(Waseda Univ. )

Challenges to be Addressed !

1. Practical Application of BDF
O Entrance Strategy (Procurement of feedstock)

i
I
I
I
I
i
I
140 I
w0 I
I . .
- Lo Sustainable supply of raw materials at lower cost
51"" ; | * Development of high-yield energy crops (Pongamia and etc.)
= e I
’gm g" ! O Exit Strategy (Creation of demand & market)
00
ﬁ " ":‘;"‘ ;,; i = Economics (market) and environment (collaboration among
L] I
: - wer & ! industry, research institute and government)
3] . . . -
: - H | * Feed-in Tariff scheme, Tax reduction, Carbon credit system, JCM
I
- u ' QO Technological Strategy (Technological development)
I S .
8 P g - Optimization of the manufacturing process
1650F 156-50F ABOF B0 Poegamia [ Jatropha . . .
(AE) (P PAIESTU BT i 2. Collaboration among East Asia countries
0il cost of P ia, Jatroh . : .
Production cost of BDF feoste an‘;ngzlmn:a' arona i O Thailand, Vietnam, Indenesia, Myanmar, Laos (e-ASIA)
i O Pongamia plantation in Australia, India and Thailand (Indonesia) .
I
-

Joint Crediting Mechanism (JCM)

The Biomass Industrialization Strategy

Basic policies for biomass industrialization + To facilitate diffusion of leading low carbon technologies,

and contributing to sustainable development of ASEAN

1 Technological Strategy (Technological development)

® Accelerate development of Next-generation technologies such as liquid fuel
(cellulosic ethanol fermentation) and solid fuel (torrefaction)
Process optimization, Simultaneous production of fuels and chemicals

+ To appropriately evaluate contributions to GHG emission
reductions or removals from developed countries in a
quantitative manner

Exit Strategy (Creation of demand & market)

Fully utilize Feed-in Tariff scheme introduced in July first, 2012

Tax reduction such as property and corporation tax

Utilize carbon credit system

Price reduction by downcycling

Create biomass-related industries with high-value added goods such as
carbon fiber and highly-functional resin

global actions for emission reductions or removals

e 0008 M e

* MOE and METI are now promoting JCM in Japan
* COP21 (Paris Agreement; US and China)
* Conversion from coal to biomass (power generation)

w

Entrance Strategy (Procurement of feedstock)

Establish an agricultural and forest management system to supply biomass
resources to manifucturers in a stable manner

Establish an efficient and integrated biomass utilization systems

Develop high-yield energy crops and plants

® Fully utilization waste-related biomass such as food, animal and human waste

Entrance Strategy

Development of high-yield energy ¢
i L7 B i

* Thailand-Japan JCM project on Torrefaction (industry and
research organization)

i+ To contribute to the ultimate objective by facilitating

Basic Concept of Biomass Asia Project at EAJ
(Multilateral Collaboration on Biomass Utilization
in East Asia towards Low Carbon Society)
East Asia is an Engine of global economy.
East Asian countries share many common issues such as
shortage of energy and environmental problems.
3. East Asia region is rich in biomass resources.
4. Biomass utilization is one of the most feasible approach
toward sustainable development of the region.
5. While no single country can address these common
issue alone.
6. So, bilateral and region wide collaboration on biomass
utilization is essential for our sustainable development.
7. Human development of young researchers (engineers)
8. Policy proposal for international collaboration (2016)

rops and plants

Wi 4

1.
2.

Pongamia pinnata plantation in Indonesia (Dr. Hideo Samura, EAJ)

Cascade utilization of oil seeds

Rubber seeds == Bijoethanol, Vitamine E,
Chemicals (Metal soap),
and BDF

Seminar on Biomass in VNU Hanoi (Prof. Maeda, Osaka Prefecture Univ.)

Akio Nishijima, EAJ, Biomass-Asia Project Team

Asia needs collaboration and innovation
(International policy dialogue, Biomass open Innovation forum )

(Background)

« S&T investment in ASEAN is ca. one tenth of Germany

« S&T investment in all Asia is almost equal to the US or EU.
» Researchers in ASEAN is ca. one eighth of Japan

- Researchers in all Asia is much more than the US or EU.
(What is open innovation)

= Uses of inflows and outflows of knowledge to accelerate
innovation

= In order to effectively use the open innovation strategy, we
need to build a networks of various R&D entities and
platforms of various technologies.

« We also need roadmaps for the implementation of biomass
technology to recognize technology gaps.

Dr. Norio Ohto, Takeda Foundation =




Possible collaboration projects in East Asia

Fertilizer and Feed, Breeding and Plantation, On-site Power and
Heat, Biofuels (gas, liquid and solid), Materials for Bio-refinery

Priority setting of Research and Development = Solid and Liquid
Biofuels, Power generation and Transportation

Establishing Equal Partnership
Human Development of young engineers (researchers)

Low cost production technology, Quality and standard

g

First, second and third generation biofuels (Market, Value Added,
Time development)

Integrated process from the inlet (biomass feedstock) to the outlet
(end product)

Asian biomass consortium = Biomass open innovation research
centers in East Asia (BORC in Thailand, Indonesia and Vietnam)

AKio Nishijima, EAJ, Biomass-Asia Project Team

-Gty of Ma-maacrons
lard sz

- Panicipmion of local pecgle

* Supply of corwersion technology
. [—
* Organization of sesearch acthities

upg - Bre-post harest  *

= Reasonable land use
= Productivity of bio-

- Suitable bio resources
- Extraction of suitable
quality

Available quantity
Available quality
Application of
FIT/ICM

mmm\an o jOmas
| I l generation
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[Transportation H%m
~ Bl R g
LCA in production site  LCAlin local society  LCA in fuel production  LCA in conversion
L J
fld
et
Total evaluation of LCA
Management committee

- Unifying problems
- Adjustment of collaboration

Composite industry cooperatlon image

Challenge
ll'#'-vieldi!g
biomass breeding

Corresponding
raw matarials

Quantitat
stability of the fuel

_ Ir.lrspuﬂatio
Super hMﬁk Biomass conversion
preeding Sequre Smart
Agri system i
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tion magemem
Environmentally friendly .. Optimum distributic

biomass preduction
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Authentication and
standardization

Social acceptability

Asia Biomass Community (ABC)
for Sustainable Development Goals (SDGs)

Industry-Academia—Government collaboration

EGovernmental level

=Governmental scheme such as ODA, JCM,
JICA, JST, NEDOQ, JBIC eto.

BUniversities and research institutions level

WPrivate sectors level

= Raw material production and manufacturing

,
:f | Feedstockl

Regfonal
Needs

International industry-
university-government
cooperation among ASEAN
countries and Japan

Biomass refinery
1_ Sustainable industry
{ Low carbon society

~=gs™ "\
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ASEAN-Japan Collaboration Research 2

3 July 2017, 15:30-17:10

Speaker's Information

Sumitira CHAROJROCHKUL

Home Town / Country : Bangkok/Thailand
Affiliation : National Metal and Materials Technology Center,

MTEC/NSTDA
Position : Materials for Energy Research Unit Director
E-mail  : sumittrc@mtec.or.th

Biography

2010- present : Materials for Energy Research Unit Director (RUD), 2007-2014: Head of Electrochemical
Materials and System Laboratory, 2001-2012: Head of Optical Microscopy and Metallography Laboratory, 1998:
joined MTEC, 1994-1998: PhD study at Department of Materials, Imperial College, London, 1991-1994: BEng
study in Materials Science and Engineering, Imperial College, London, and 1990-1991: A-level study at Brooke
House Sixth Form College, Market Harborough, UK.

Area of Interest

Solid Oxide Fuel Cells, Hydrogen production, Development of catalyst, Ceramic films deposition and powder
fabrication, Flame Assisted Vapour Deposition.

Research Activities and Achievements

- Bronze medal from The 35% International Exhibition of Inventions, New Techniques and Products of Geneva,
22 April, 2007, Geneva, Switzerland, “DC 4-point Van der Pauw Sample Holder”.

17 patents pending and filing

Some recent publications:

N. Laosiripojana, W. Sutthisripok, S. Charojrochkul, S. Assabumrungrat, “Conversion of biomass tar containing
sulphur to syngas by Gd-CeO, coated Ni-Fe bimetallic-based catalysts”, Applied Catalysis A:General, 478, 9-14,
20 May 2014.

N. Laosiripojana, W. Sutthisripok, S. Charojrochkul, S. Assabumrungrat, “Development of Ni-Fe bimetallic
based catalysts for biomass tar cracking/reforming:Effects of catalyst support and co-fed reactants on tar
conversion characteristics”, Fuel Processing Technology, 127, 26-32, November 2014.

J. Yeyongchaiwat, K. Nonthawissarut, S. Charojrochkul, N. Sukpirom, “Compatibility and conductivity of
La,Ni,  Fe O,,; and LaNi,; ;Fe, ,05.; with GDC electrolyte”, Advances in Applied Ceramics, 114, 1, 1-8, January
2015. (1.163)

J. Yeyongchaiwat, K. Nonthawissarut, S. Charojrochkul, N. Sukpirom, “Compatibility and conductivity of
La,Ni,  FeO, s and LaNij ;Fe, ;055 with GDC electrolyte”, Energy Materials: Materials Science and
Engineering for Energy Systems, 10(2), 1-8, 2015.

P. Tepamatr, E. Buarod, N. Laosiripojana, S. Charojrochkul, “Study of water gas shift reaction over ceria based
catalysts in solid oxide fuel cells”, ECS Transactions, 68(1), 1207-1217, 2015.

P. Tepamatr, N. Laosiripojana, S. Charojrochkul, “Water gas shift reaction over monometallic and bimetallic
catalysts supported by mixed oxide materials”, Applied Catalysis A: General 523 (2016) 255-262.

C. Siriruang, S. Charojrochkul, P. Toochinda, “Hydrogen production from methanol-steam reforming at low
temperature over Cu-Zn/ZrO2-doped Al1203”, Monatsh Chem 147 [7] (2016) 1143-1151.

Energy is always a ‘global demand’.
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5-Year R&D of

hr Torrefaction Pilot Plant at SCG 1. Introduction to SCG

2. Overview of torrefaction

3. SCG torrefaction process development
Dr. Auttapol Golaka

4, Conclusions

Cementhai Holding, Co., Ltd. — SCG Investment
5. Next move

4t JASTIP Symposium Biomass to Energy, Chemicals and Functional Materials

4 July 2017, NSTDA, Pathum Thani, Thailand.

1.8 Van Krevelen diagram Biomass —
16+ —=

* Established in 1913
* 3 core business units

1.4
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@ Beech wood
A Tometed wood (30 min residence time)
o Charcoal (from Pentananunt et al | 1990)

| AdvanlagenfTorrefamon m-upgraditgﬁemiMomd-ﬁhe property

Visit www.scg.co.th for more information Mark, J.P., 2005 “ Thermodynamics analysis of biomass gasification and Torrefaction ”

Cement-building materials

iew of Torrefaction
Situation

1
L
\] 1 H i J H H i | H
" 1 2009 2010 2011 2012 2013 2014 2015 2016
\ !
- ! Period Activities Achievement / Event
I (Months) L
1Q [ = -
= N Characterization of selected Thai N
: 1 July 09-June 10 1 (PN Laboratory scale experiment at JGSEE
: 2 Nov10-April 5 Prototype development Technical information for 1 ton/hr pilt plant dezign
: 3 Marll-lune1l 5 Engineering design Engineering drawing for construction
3 & June11-Nov12 18 Pilot plant construction CHC Pilot Piant (version 1]
R b
- g 5 |'5S Deci2-Jan13 2 17 operation for procesz testing Operation failure, explozion cauzed damage to reactor
Torrefaction facilities in the world [
| B Feb13-Sep13 3 Improvement for process safety Instaliation of the redezigned reactor (version 1.1)
T S : 7 Oct13-Feb1d 5 2% operation for process testing Operation failure, due to instability of HGG2
rosames rom cose commite h 7 o SR
- 3 18 | Febls-Sep1s 7 i ok proceas enprovement | € O Pipag syzhest snd mew sy Spment i ESSGZ
= .rr T h (version 1.2)
= I
|

Installation of the redesigred

equipment

B s 6 3% operation for process testing
= / Production experiment

Thran, D., et al. 2016. Biomass and Bioenergy, Vol. 89, p.184-200 -
AN ﬂw
¢ Y @S 7 S-year development of the SCG Torrefaction process

rrefaction Process Development
> Diagram of SCG Torrefaction Process

s ¢t > 9 Novid-Apris 6 Completion of procezz modification
Worldwide activity of biomass torrefaction facilities with different status

Successful operation to produce torrefied product 1.8 ton/hr

Rassiverseriosit

Hot moizture
2ir T 60°C

Exheust gos messurement
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rrefaction Process Development

The modifications were completed in Q2/2015 and ready for
testing & operation in Q3 — Q4 of 2015.

* The SCG torrefaction technology has successfully been
developed. The system mainly consists of hot gas generator,
drying process and closed loop torrefaction reactor. All are
synchronized and able to operate under controlled
conditions.

.

Preliminary results show that the SCG Torrefaction Pilot
Plant is capable of producing torrefied Eucalyptus chips at
1.8 ton/hr.

At the torrefaction temperature of 300°C, the process yields
81% of torrefied Eucalyptus chip which high heating value
increases approximately 30% .

orrefaction Process Development
ion pilot plant V.1 (2012)

Temperature (°C)
1000
900
800
700
600

Temperature of Hot
Gas Generator
(heat source )

Reactor temperature

* 3-6 MW,, could be achieved by our hot has generator at 800-1,000°C with less than 5% O,
*  Reactor temperature could be controlled within the range of 250-340°C whereas torrefaction temperature is
generally maintained at 250-300°C

z

HHV* (MY/ ke

* Technical Improvement of previous version for
the 2,000-ton torrefied biomass production —
in progress

* Economic analysis and technical evaluation of
the pilot plant
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SCG Torrefaction Team

Thank you for your attention

For more information, please contact: auttapo@scg.co.th
CHC, HO2, 6* floor, Bangsue, Bangkok.

T. 02 586 4101

M. 083 008 7439
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Networking Discussion
3 July 2017, 17:10-18:10

Chair's Information

Mamoru SHIBAYAMA

Home Town / Country : Kyoto, Japan
Affiliation : Kyoto University ASEAN Center
Center for Southeast Asian Studies, Kyoto University
Position : Director, Professor Emeritus, Kyoto University
E-mail :sibayama@cseas.kyoto-u.ac.jp

Biography

1980: Dr. Eng. Kyoto University, 1983: Assistant Professor, Center for Southeast Asian Studies,

Kyoto University, 1988: Associate Professor and Professor, Osaka International University, 1995: Professor,
Osaka City University, 2003: Professor, Center for Southeast Asian Studies, Kyoto University, 2012-: Professor,
Center for Integrated Area Studies, Kyoto University, 2017-: Professor, Center for Southeast Asian Studies,
Kyoto University

Area of Interest

Area Informatics : Exploring new research paradigm on informatics approach in area studies with emphasis on
the region of Southeast Asia.; Computer Humanities: Applying informatics to archaeological and historical
studies.; Geographical Information Science : GIS-based historical studies and analysis.; Ontology-based Text
Analysis : Applying advanced ICT to analysis for archaeological and historical document and data.

Research Activities and Achievements

1) Research and/or educational experiences and achievements

-Yoneo Ishii, Mamoru Shibayama, and Aroonrut Wichienkhiew : The Computer Concordance to the Law of the
Three Seals, Amarin Publications, Thailand, 5 Vols, 3698 pages. 1990.

-Mamoru Shibayama: Hanoi’s Urban Transformation in the 19th and 20th Centuries: An Area Informatics
Approach, Journal of Southeast Asian Studies, Vol.46, No.4, pp.496-518, 2009.

-Mamoru Shibayama, “An Examination of the East-West Cultural Corridor. Paper presented at the First
SEAMEO SPAFA International Conference on Southeast Asian Archaeology, 7-10 May, 2013, Burapha
University, Chonburi, Thailand, 2013(5).

2) On-going research and/or educational activities

-Project on the East-West Cultural Corridor for Medieval Communication Network in Mainland Southeast Asia
(FY2014-)

-Project on Building Ontology-oriented Archaeological Site Knowledge-Base in Mainland Southeast Asia” (April
2014 — March 2018, Leader: Prof. Mamoru Shibayama, JSPS).

-Activities on Japan Consortium for International Cooperation in Cultural Heritage (JCICCH)

Message from Kyoto University ASEAN Center: The vision for the Kyoto University ASEAN Center is to
cultivate En () — a sense of connectedness, and Wa (&), the concept of human relationships, throughout the
ASEAN region in order to enrich ASEAN’s potential and produce a global academic center of excellence.
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ASEAN-Japan Collaboration Research 3
4 July 2017, 10:00-11:00

Chair's Information

Verawat CHAMPREDA

Home Town / Country : Bangkok/Thailand

Affiliation : National Center for Genetic Engineering and
Biotechnology (BIOTEC)

Position : Director Microbial Biotechnology and Biochemicals
Research Unit

E-mail : Verawat@biotec.or.th

Biography

Dr.Verawat finished his Ph.D. from Imperial College London, UK in 2003 in biocatalysis. He is now working as
the director of the BIOTEC’s Microbial Biotechnology and Biochemicals Research Unit and as the head of
Enzyme Technology Laboratory and the coordinator of the BIOTEC-JGSEE Integrative Biorefinery Laboratory.
To date Dr.Verawat has more than 70 publications in international journals with awards from local and
international institutions, including the Young Scientist award 2010 from the Foundation for the Promotion of
Science and Technology under Patronage of His Majesty the King, Thailand.

Area of Interest

His research interest is focused on enzyme discovery using metagenomic technology, biomass conversion, and
enzyme applications in biorefinery. His research also extends to integrative bio/catalytic approach for
production of biofuels, commodity chemicals, and bioplastics.

Research Activities and Achievements

Dr.Verawat has strong experience on conducting R&D projects with governmental and private sectors with
research grants from NSTDA and leading companies on biorefinery development in Thailand including the PTT
Group, PTT Global Chemicals, and Mitrphol Group. Several projects have been finished with impacts on R&D
advancement in the field of enzymes and biomass industry. The focused research topics are as follows:

» Exploration of enzymes from uncultured microbial bioresources

* Industrial enzyme development for green industry

*  Development of pretreatment and fractionation technology for local agricultural by-products

He also joins the JASTIP renewable energy program on the B2EC project and JASTIP Net project on utilization
of bioresources with leading scientists from Kyoto University. He is also taking part on planning the NSTDA
research roadmap on Biochemical and Biorefinery and as one member in the BIOTEC working team on the
EECi Biopolis project.

Biorefinery is a promising new industry for Thailand and is placed as one of the new S-curve industry to drive
the country’s economy in the next decades. Strong international collaboration for researchers working on multi-
disciplinary disciplines on bioresource utilization is necessary for technology break-through in order to make
economic impact to the country.
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ASEAN-Japan Collaboration Research 3
4 July 2017, 10:00-11:00

Speaker's Information

Toshiaki UMEZAWA

Home Town / Country : Kochi / Japan

Affiliation : Research Institute for Sustainable Humanosphere,
Kyoto University

Position : Professor

E-mail : tumezawa@rish Kyoto-u.ac.jp

Biography

2005- : Prof., RISH, Kyoto Univ., 2016- : Director, Res. Unit Global Sustainability Studies, Kyoto Univ., 1993-
2005: Assoc. Prof., RISH/WRI, Kyoto Univ., 1982-1993: Instructor, WRI, Kyoto Univ., 1987: Dr. of Agric. Sci.
(Kyoto Univ.), 1982: Master of Agric. Sci. (Kyoto Univ.); 2000- : Fellow of International Academy of Wood
Science, 1999 : Visiting Scientist at Michigan Technol. Univ., USA, 1989-1990 : Research Scientist at Virginia
Polytech. Inst. State Univ., USA

Area of Interest

Organic chemistry, biochemistry, and metabolic engineering of lignin biosynthesis; Organic chemistry,
biochemistry, and molecular biology of lignans, norlignans, and related phenylpropanoid compounds; Molecular
breeding of grass biomass plants which are adaptable to biorefinery; Chemical conversion of lignins

Research Activities and Achievements

1) Research experiences and achievements

Organic chemistry, biochemistry, and molecular biology of lignans, norlignans, and related phenylpropanoid
compounds:

- T. Umezawa, S.K. Ragamustari, T. Nakatsubo, S. Wada, L. Li, M. Yamamura, N. Sakakibara, T. Hattori, S.
Suzuki, V.L. Chiang, A lighan O-methyltransferase catalyzing the regioselective methylation of matairesinol in
Carthamus tinctorius, Plant Biotechnology, 30, 97-109 (2013)

- M. Yamamura, S. Suzuki, T. Hattori, T. Umezawa, Subunit composition of hinokiresinol synthase
controls enantiomeric selectivity in hinokiresinol formation, Org. Biomol. Chem., 8, 1106-1110 (2010)

- T. Nakatsubo, M. Mizutani, S. Suzuki, T. Hattori, T. Umezawa, Characterization of Arabidopsis thaliana
Pinoresinol Reductase, a new type of enzyme involved in lignan biosynthesis, J. Biol. Chem., 283, 15550-15557 (2008)
- S. Suzuki, M. Yamamura, T. Hattori, T. Nakatsubo, T. Umezawa, The subunit composition of hinokirsinol synthase
controls geometrical selectivity in norlignan formation, Proc. Natl. Acad. Sci. USA, 104, 21008-21013 (2007)
Molecular breeding of grass biomass plants which are adaptable to biorefinery

- T. Koshiba, N. Yamamoto, Y. Tobimatsu, M. Yamamura, S. Suzuki, T. Hattori, M. Mukai, S. Noda, D. Shibata,
M. Sakamoto, T. Umezawa, MYB-mediated upregulation of lignin biosynthesis in Oryza sativa towards biomass
refinery, Plant Biotechnol, 34, 7-15 (2017)

- Y. Takeda, T. Koshiba, Y. Tobimatsu, S. Suzuki, S. Murakami, M.Yamamura, Md. M. Rahman, T. Takano, T.
Hattori, M. Sakamoto, T. Umezawa, Regulation of CONIFERALDEHYDE 5-HYDROXYLASE expression to
modulate cell wall lignin structure in rice, Planta, in press (2017)

2) Ongoing activities

The SATREPS Project for Producing Biomass Energy and Material through Revegetation of Alang-alang
(Imperata cylindrica) Fields, the international collaboration with Indonesian Institute of Sciences.

Message

Large parts of deforested areas of Southeast Asia are dominated by Imperata cylindrica. The conversion of
Imperata grasslands into biomass crop farmland would be valuable for renewable resource production in a
global context, which would contribute to the welfare and socio-economic improvement of the local communities
and therefore may provide long-term sustainable economic benefits to the nations.

In addition, the conversion of Imperata grasslands to biomass crop farmland and/or plantation forests of fast-
growing trees may lead to restoration of biodiversity; the crops or fast-growing trees may be replaced by diverse
local flora, providing benefits for global environmental conservation and restoration as well as increase of CO,,
fixation increase. Thus, the deteriorated grassland control is a critically important subject.
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ASEAN-Japan Collaboration Research 3

4 July 2017, 10:00-11:00

Speaker's Information

Auttapol GOLAKA

Home Town / Country : Rayong, Thailand

Affiliation : Siam Cement Group (SCG)

Position : Manager of Torrefaction Process Development
E-mail : auftapog@scg.co.th

Biography

2008 — present
2006
1999
1997

Siam Cement Group
PhD (Energy Technology), The Joint Graduate School of Energy and Environment, KMUTT
MSc (Energy Technology), King Mongkut’s University of Technology Thonburi

GradDip (Energy Technology), King Mongkut’s University of Technology Thonburi

Area of Interest

Thermochemical processes (gasification, combustion, pyrolysis, torrefaction), biomass upgrading for fuel
application, pilot plant development, computational fluid dynamics, solar thermal process, process optimization,
radiative heat transfer

Research Activities and Achievements

2010 - 2015

2017 -

* Development of the CHC Torrefaction pilot plant
- Completion of conceptual process design
- Prototype development of the CHC Torrefaction reactor and heat integration system for
torrefaction process
- Completion of engineering design of the 1-ton/hr CHC Torrefaction pilot plant
- Successful commissioning of the 1-ton/hr CHC Torrefaction pilot plant

* Technical Improvement of previous version for the 2,000-ton torrefied biomass production
* Economic analysis and technical evaluation of the pilot plant
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ASEAN-Japan Collaboration Research 3

4 July 2017, 10:00-11:00

Speaker's Information

| Made Sudiana

Home Town / Country ;. Bali, Indonesia

Affiliation : Research Center for Biology-LIPI
Position : Professor

E-mail : imade.sudiana@lipi.go.id; imadesudianalipi@gmail.com

Biography

2009 Professor in Microbial Ecology; 2005 Post doct in Biodiplomacy, UNU, Yokohama Japan; 2004 Post Doct
in plant phytopatology, JIRCAS, Okinawa, Japan; Graduated Doctor from Department of Urban and
Environmental Engineering, University of Tokyo, Japan; 1992, Graduated M.Sc from University of Ghent,
Belgium

Area of Interest

Development of microbial based biofuel; revegetation of degraded land, development of adaptation and
mitigation on the effect of climate change

Research Activities and Achievements

1) Awarded best productive scientist 2014, by Indonesian Ministry of Science and Technology

2) Development of revegetation technology for post mining, and marginal land through innovation of
microbial entrapment system, and soil conditioner

3) Development of adaptation technology in water shortage area to increase crop productivity in dry land

4) Development of microbial based biofuel especially oleaginous microbes and hydrolytic microbes

5) Decolorization of synthetic dye using biofilter

6) Reduction of methane emission from rice field using methanothrophic microorganism

7) Exploration biofuel microbes from natural environment

8) Development of phytase and lipase for environmentally friendly wastewater treatment system

9) Development of biofertilizer using indigenous microorganism

10) Life cycle assessment of revegetation in marginal land

11) Development of biocontrol especially on Fusarium that attack sorghum and Ganoderma that attack palm
oil

12) Development monogastric animal feed

13) Metagenomic analyses of degraded land and Sorghum bicolor

14) Microbial community analyses of forest fire soil ecosystem

15) Hydrogel and zeolit formulation as soil conditioner for revegetation of ultisol and entisol soil

Message, proposal, new ideas, expectations or others related to international cooperation and interdisciplinary
research.

We are facing tremendous environmental challenges caused by human activities as well as natural disaster,

and those challenges should be solved through research collaboration and partnership of interdisciplinary
scientists. The sooner the better.
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The 4% JASTIP Symposium “ Biomass To Energy, Chemicals and Functional Materials”
The Potential of

Developing Marginal Land for Biomass Sorghum
Production

| Made Sudiana!, Atit Kanti!, Puspita Lisdiyanti2, Yopi?, Didik Widyatmoko?, Arwan

Sugiharto*, Maman Rahmansyah!, Reni Lestari?, Shigeto Otsuka®, Masaru Kobayashi®,

Toshiaki Umezawa®

*Research Center for Biology-LIPI, Research Center for Biotechnology-LIPI, *Center for Plant

Conservation LIPI, *University of Tokyo,
SRISH, Kyoto University, Japan

=
SATREPS PROJECT (2016-2021) !

Project for Producing Energy and

ials Through R

i Alang-alang (Imperata cylindri
Marginal lands (ML) ang-alang (Imperata cylindrica )

/ = 7 N
« waterlogged or ML are characterized
marshy land, barren by poor climate, poor
rocky areas, and physical
glacial areas. characteristics, or

Evidently, not all of
these areas are
suitable for
L § agriculture

difficult cultivation.

include areas with

* Examples includ imited rainfall,

desens,. high extreme temperatures,
mountains, land low quality soil, steep
affected by terrain, or other
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\: agriculture.
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Marginal Land in Indonesia

Aqil. 2014, Perakitan

Pakan, IPTEK
TANAMAN PANGAN VOL  NO. 12014, P3ge 35. Source: 8adan Penclftian
dan Pengembangan Pertanan (2007).

Varietas

Marginal land In Indonesia in 2007
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Total land area - 370,727 km? Population -
127,467,972 Marginal lands - 4,878 km?(1.3% of total
area)

Biomass resource potential on marginal lands -
1,924,000 tonnes/year

Ethanol potential from marginal lands - 0.8 hm? (1%
of current gasoline consumption)

*  Nationa Capital

{4' *  Major Cities
S Major Roads
Major Rivers
[ Major Lakes
Administrative Boundanes
B Protected Aress
B Morginol Lands

ion of !
Fields :

Outline

What is the main challenges of reveget

* Soil physico-chemical analyses
* Soil biological diagnosis
* Climate and irrigation status

Strategy for revegetation

* Marginal land tailing area, and post mining
* Marginal land ultisol soil
* Marginal land entisol soil

Potential biomass production

* Energy and materials
* Biorefinery

Indonesia

Total land area — 1,847,033 km? Population - 234,693,997 Marginal lands - 37,123 km?
(2% of total area) Biomass resource potential on marginal lands - 15,494,000
tonnes/year Ethanol potential from marginal lands - 6 hm?(23% of current gasoline
consumption)

L
W Frotected Arces
B tsginal Lands. o

*  Natonal Cagital
* MajorCites
Major Rosds
Mejor Rivers
7l Major Lakes

| Asmiristresve Bouncanes

Thailand

Total land area — 515,357 km? ‘%
Population - 65,068,149

Marginal lands - 17,253 km?
(3.3% of total area)

Biomass resource potential on
marginal lands — 10,394,000
tonnes/year Ethanol potential
from marginal lands — 4 hm?*
(38% of current gasoline
consumption)
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SATREPS PROJECT (2016-2021)
for Prod cylindrica )

Marginal Land™

¥

REVEGETATION

{ NN CTORN 2 3 :
Strategy desugn for Revegetatlon

Improvement of Biological and chemical properties of tailing?

SATREPS PROJECT (2016-2021) |
Project for Producing energy and materials Through Revegetation of Alang I
b | alang (Imperata cylindrica ) Field:

Redox potential,
CEC, EC pote§
| profile, soil
: properties (n

To enhance the capability of plant to grow in critical
condition

Plant microbes association

SATREPS PROJECT (21]16-2021) 3
Pt s odurg aey wid 45 Through & + — Revegetation of Water Catchment area

Alang-alang (Imperata cyﬂnd;m ) Fields ' E

o

Protected area = 40%=243.200 HA
Crtical land=121.600 HA E

Katingan Soil

I
I
1
|
e ‘ﬁ | i
i Il Very critical
[ Critical

[ Slightly crtical

MICROBIAL ECOLOGY

Estimated value of Global ‘Ecosystem Processes’ $654b a year. (UNEP, 1998)

---—> Species diversity-—Culture
dependent and non culture de ent technique

Samas  WHAT IS THEIR ROLE?----> Functional diversity
ol

WHEN AND UNDER WHICH CONDITION? —=> in-
+ situ microbial diversity activity studies

WHAT IS THEIR UNIQUE GENETIC PROPERTIES?
Genetic characterization
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NIES-University of Tokyo-LIPI

THE ROLE OF SOIL MICROORGANISM IN
ECOSYSTEM RECOVERY
AFTER AFFECTED BY INTENS FIRE

Molecular phylogenetic framework

i
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i
1
Otsuka S, IM Sudiana. A Komori, K Isobe, S Deguchi, M Nishiyama, H Shimizu and K Senoo. 2008. Community Structure of Soll |
Bactera in a Tropical Rainforest Several Years After Fire. Microbes Environ. Vol. 23. No.1: 48-56. ! Mixed DNA (or RNA)
1zobe K. Otsuka S, Sudiana IM, Nurkanto A, and K Senoo. 2009. Communty Composition of Soil Bacteria nearly a decade afer | Metagenome
a fire in a tropical rain forest in East Kalimantan, Indonesia. J. Gen. Appl. Microbiol. 55, 320-337 1
, Probe design PCR
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! Phylogenetic identification Mixture of
16S rRNA gene fragments
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search + Denaturing gradient gel electrophoresis
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Denaturing gradient gel electrophoresis (DGGE)
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Ammonia Oxidizing Bacteria
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Ammonia Oxidizing Bacteria
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Table 1. Comparison o S.QUTINY, SuGA1 beet and samet sorghum i iran

Sugarcane Sagar beet
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Institute for

West Java

Gmelina arborea (Jati putih) -=> 8 months after plantation in Banjaran,
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Conclusion
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abiotic and biotic stress in marginal land

Plant selection should be based on sustainable biomass production
rate

Biorefinery

Outputl
Out put2
Out put3
Out putd

iBiol (Innovative Bio-Production in Indonesia
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Presentation from Funding Agencies
4 July 2017, 11:00-12:00

Chair's Information

Hideaki OHGAKI

Home Town / Country : Kyoto/Japan
Affiliation : Institute of Advanced Energy, Kyoto University
Position : Professor

E-mail : ohgaki.hideaki.2w@Kyoto-u.ac.jp

Biography

2016. 6- Program Officer of JST: 2007.12- Professor, IAE, Kyoto University: 2006.8 - 2014.9 Program Officer,
Strategic Research Promotion and International Division, Kyoto University: 2001.5 - 2007.11 Associate
Professor, IAE, Kyoto University: 1999.11 - 2000.2 Guest Researcher, Duke University:1997.4 - 2001.4 Group
Leader, AIST:1994.10 - 1995.9 Guest Researcher, LBNL: 1989.4 - 1997.3 Electrotechnical Laboratory: 1988.4 -
1989.3 Researcher, Kyushu University: Dr. Eng., Kyushu University, 1988

Area of Interest

His main interests are electron accelerators and quantum radiations, such as free electron lasers and laser
Compton backscattering gamma-rays. On the other hands, he has strong interest in new and renewable energy
system and implementation toward sustainable development in ASEAN.

Research Activities and Achievements

He has been working on the Nuclear Engineering field, especially for development of compact Synchrotron
Radiation sources from 1989 and MIR-FEL machines. Besides, he has been working as a coordinator of
international cooperation between South-East Asian countries and Kyoto University in the field of new and
renewable energy since 2006.

His interests are electron accelerators and quantum radiations, such as free electron lasers and laser Compton
backscattering gamma-rays. One of the application research of LCS gamma-rays, he has been working on
Nuclear Resonance Fluorescence experiment which has been applied to detect hidden special nuclear materials,
as well. Since 2009, he and his colleagues have developed a hybrid SNM interrogation system consisted of an
Inertial Electrostatic Confinement devise with D-D nuclear fusion, and NRF measurement with LCS gamma-
rays for a sea cargo under the financial support from JST program. He is a member of Asian Committee for
Future Accelerators.

As for the new and renewable energy activities, he has been acting as a coordinator of Sustainable Energy and
Environment Forum (SEE Forum) which is an Asia-Pacific academic and science and technological forum that
brings forward the dialogue on global climate and energy security issues of common concern. He has been
cooperated with UNESCO Jakarta as a consultant of the COMPETENCE program in the energy field since
2010 as well. In this connection, he has conducted UNESCO assist programs to promote energy education in
Vietnam(2011), Laos(2012), Cambodia(2013), and Myanmar(2014). He is also serving as a support member of
the energy engineering field of AUN/SEED-Net program promoted by JICA since 2014. He has been appointed
as a representative of JASTIP-WP2 (Energy and Environment field) promoted by JST since 2015.

So far, he published 188-international reviewed papers, 168-proceedings papers of international conferences,
14-patents, and more than 50-invite/plenary lectures.

One of the most important activity to contribute to the SDGs is a social
implementation which is also one of the missions of JASTIP. For this, we are
conducting collaboration research in rural and community renewable energy
in ASEAN countries, not only in technological aspect but also in socio- j
economic and policy issues.
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Speaker's Information

Jun TAKASHIMA

Home Town / Country : Yokohama/Japan
Affiliation : JICA Project AUN/SEED-Net

Position : Unit Chief (Planning and Capacity Development Unit)

E-mail :takashima@aun-seed.net

Biography

Aug 2015 : Unit Chief (JICA Project AUN/SEED-Net),

Nov 2012: JICA SATREPS Project Coordinator (CGS &CSIR, South Africa), Aug 2009: Volunteer Coordinator
(JICA Tanzania Office), Sep 2005: DM/Livelihood Delegate (Japanese Red Cross Society Banda Aceh Office,
Indonesia), Oct 2002: Lecturer (Witan International College, UK), 1996-1998: MA in Peace Studies (University
of Bradford, UK)

Area of Interest

Development Studies, Human Rights, Conflict Resolution

Information of Organization

Due to the need for sustainable development after the economic downturn in ASEAN region in 1997,
AUN/SEED-Net was officially established as a sub-network under the auspices of ASEAN University Network
(AUN) in 2001.

Full operation of the project started in 2003, and AUN/SEED-Net has contributed to enhancing capacity of
Member Institutions as well as addressing regional common issues in all dimensions through research funding
which extensively helps to promote science and technology in the region. The network consists of 26 ASEAN
universities and 14 Japanese Supporting Universities as of June 2017.

1) During the period from 2001 to 2017, 1,285 scholarships for master’s and doctorate degree were provided to
beneficiaries of ASEAN Member Institutions. 3 types of Research Fund (Collaborative Research Program
for Alumni, Collaborative Research Program for Common Regional Issues, Collaborative Research Program
with Industry) were available for the researchers who belong to ASEAN Member Institutions, and 211
research projects were implemented.

2) Ongoing programs include scholarship programs (PhD Japan, PhD Singapore, PhD Integrated, PhD
Sandwich, and Master’s), research programs (CRA, CRC, CR, and RF), mobility and networking programs
(Regional Conference, JPDP, SVAS, SRJP, and ASEAN Engineering Journal), and university—industry
linkage program (The Directory for Engineering, Intensive Course on Management of Technology)

On behalf of AUN/SEED-Net, I sincerely appreciate for kind support and cooperation from project partners to
the project. I am wishing a continuous and fruitful partnership with JASTIP.
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Speaker's Information

Kuniaki YAMASHITA

Home Town / Country : Fukuoka, JAPAN
Affiliation : JSPS Bangkok Office

Position : Director

E-mail : jspsbkk@jsps-th.org

Biography

July 2012 to Present Director of JSPS Bangkok Office

April 2003 — March 2012  Professor, Faculty of Languages and Culture (FLC) Kyushu University
(Dean of FLC 2005-2008, 2010-2012) (Executive Adviser to President
2009-2010)

May 1994 —March 2003 Program Specialist of UNESCO (Paris, France)

Area of Interest

Information of Organization

Title: JSPS and its International Programs with special references to collaboration with ASEAN countries

Japan Society for the Promotion of Science (JSPS) is the oldest and biggest Japanese funding agency for
academic and scientific research.

My presentation is to introduce;

1. Japanese government’s policy on science and technology

2. What JSPS is

3. JSPS international programs

4. What and How JSPS can help Japan-ASEAN academic collaboration

JSPS founded in 1932, is an independent administrative institute for the purpose of contributing to the
advancement of science in all fields of the natural and social sciences and the humanities.
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JSPS: A Funding Agency for “Science” B PS

® JSPS supports
curiosity-driven researches in all disciplines:

natural/medical/social sciences, mathematics, engineering and humanities.

= JSPS funds

o Research Grants~ $2 Billion for ~70,000 projects

¥ for researchers at Japanese Institutions, regardless of their
nationality.

JSPS'and.its International Programs

with'Special References to
Collaboration with ASEAN Countries

o1 Fellowships for ~6,000 pre-/post-docs.

o Mobility Programs for ~10,000 researchers
(from pre-docs to professors)
Kuniaki Yamashita

Director of JSPS Bangkok Office
Japan Society for the Promotion of Science

o1 International Collaborations (Bi- and Multi- lateral)

International Collaboration Pl'OgI"llT.I.S EPS Number of Researchers Exchanged under JSPS Programs

# Foreign Researchers — Japan #Japanese Researchers — Abroad

I
1
1 1S =
| conpant o Amarin sp Wil st 22 ‘F}"i?‘;sl conen vt i (FY2015)
] Tl R we s i 172
. Argenine ran | . 2 . a
Multilateral et o | EEET @bl | e e
! saiiia 2] Gtmers [11] Telie rgentine (7) UNReD ArEDEMINES (12]  rapdaris 3]
INSTITUTION to c c p Ixmgyiallz_. ‘Emm oo ] l;::lrl‘\'lq UE;,;:,‘;,_‘
= Core-to-Core Programme o e et ] Y im.
INSTITUTION g : sl \_l ) e
| Mortn Americs 312
| e e 227
| Canzcs (43] North America 1,213
Bilateral ! uritea s (1:20%)
| f’\
- . - 1
GROUP to GROUP ¢ . jgint Projects/Seminars !
1
: Europe 1.363
bt pebiagieriy
INDIVIDUAL LN A P st
*Postdoctoral Fellowships| ' 22, o e |
un [: '_’\ B
*Invitation Fellowships DESE e m% B A e i 13
b i) Il e
| Swi [ Hew Zesmnd [40) Finizna (71) 1
| Others (192) ’ Holland [€7]

es -h Hu Core Program BPS

A. Advanced Research Networks Starting from FY2012

WTarget: Any country in the world

WObjective:

*Promote International collaboration in
cutting edge fields by creating world-class
research hubs

*Foster new generations of w@lented young
researchers in Japan and other countries

WGrants: Up to JPY 18 million fyear from
I5P3

Agency

Support Exl:hanges Proposal support

Proposal

“Partner institutions are required to cover Japanese Overseas
their own expenses. (cf. international
exchange fees etc) Researchers Researchers

WProject Duration: 5 years

Purpose: To promote and support academic cooparation between highly qualified Japanase

WTarget: Asian and/or African countries /
regions and overseas researchers

WObjective:

* Japanese research institutions take the
lead in building research hubs and

Practice: Equal cost sharing for implementing cooperative activities

Number of applications/selected proposals With ASEAN Countries

fostering young researchers to
_‘g :ﬂzf‘&'“m‘f;"if:;“m Jyear trom IS5 e bl s i bl THAILAND (1978: NRCT), INDONESIA (1978: DG-RTHE, LIPI), Philippines(1979:D05T)
- 8 non| s | oam | s | | s (e | st || s . R .

Project Duration: 3 years s o - faea| e ¢ ool 5 SINGAPORE [1983: NUS), VIETNAM (1996: NCST/VAST, 2012: MOST)

. piis

= e

Bilateral Cooperation without MoUs:

Bilateral COOPEI'athﬂ Based on MoUs BPS Open Partnership Joint Projects/Seminars in 2017

ber of Joint R ch Projects and Seminars in FY 2017

I
1
1
|
N 1
Joint Fof
Countries | Agency | Research/ [f of adoption| applications Total I
Seminar submitted | 200PUOM | OEDINE !
Indonesia | RSTHE | Research : 1 17% & 2 | Proposal Support Proposal* Support
Joint | E n (Expected but not required)
Ul | ot 1 4 25% 2 3 ! |V
i 1
Philippines | DOST n;::lrm 1 12 - 0 1 ! Japanese Joint Research Projects OVE’SE"S
. | Researchers = = . Researchers
AEEERE N ! . :
singapore | Nys | Ressarch ! . H
Seminar 1 3 33% - 1 | u H
Tont 1 NS EEENS IR RN NN
Thailand | NRCT | = 3 44 7% 4 7 !
esearch I -
ot \ Consultation
v MOST | gt - - - 2 2 i
1
ietnam VAST | o ""“‘m‘ 2 13 15% 3 6 : In FY 2013, JSPS started a program of bilateral joint projects and seminars with
e 1 | countries that haven’t concluded MoUs.
Total 14 121 12% 20 34 :
1
!
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Open Partnership Joint Projects/Seminars BPS Open Partnership Joint Projects/Seminars EPS

Number of joint research projects in FY 2016-2017

Brunei
Cambodia
Indonesia
Laos

Malaysia
Myanmar
Philippines
Singapore

Thailand

= T = R S I T Y N = L =1

Vietnam
Total

=
~

Fellowship Programs to Japan

N O O 0O = QO = O O o O
L I e S - I T S}
O 0O O O O N N KE K O O

w
S

Ph.D.
A 4 6 years after Ph.D.

Mid career

Professor Nobel Prize leve!

Postdoctoral Fellowships

Invitation Fellowships

(Standard) for Research in Japan
1-2years (Long-Term) {Short-Term}) (Short-Term S)
About 350 2 -10 months 14-60 days 7-30 days
et — o i
Number of invited fellows
2014 2015 2016
Postdoctoral
Fellowships 1,257 1,157 1,146
- Short 265 267 258
Invitation
Fellowships Long 107 as a7

S Ronpaku (Dissertation PhD) Program

Number of joint seminars in FY 2016-2017

Brunei
Cambodia
Indonesia

Laos
Malaysia
Myanmar
Philippines
Singapore
Thailand
Vietnam
Total

N O O K OO O0OOoOo o
= O O 0O OO0 0 oo o

0
o
0
0
0
1
0
0
3
0
4

o o o0 o oo o0 oo o

Aim:

# Giving opportunities for young Asian/African researchers to obtain PhD
degree from Japanese universities by submitting dissertation

= About 25 fellows are newly selected every year from Asia and Africa

# Fellows are invited every year to visit their Japanese host researchers for
3 years

#Their host Japanese researchers are also allowed to visit the candidates
in their countries

# of fellows successfully received PhD

Eligibility: (1978-2016)
#Hold a full-time position as a researcher _
o e b Country |__counuy |
in a university or research institution . “ " “
in his/her home country LUz ELE | DU iE
#Under age 45 2 145 8 ysi 28
Duration of Fellowship : L i e i
~Upto 3 years 4 Korea 79 10 Mongolia 7
5 China 72 11 Singapore 4
Successful 6 Viet Nam 40 TOTAL 757
Ranpaku fellow including other
with her host — l
researcher

* Give opportunities for excellent PhD students and young researchers in the Asia-Pacific and Africa
to engage in interdisciplinary discussions with Nobel Laureates and their own peers.

» Foster future scientific leaders in the region.

» Cultivate participants’ wider perspectives and deepen their knowledge through various programs

with the Laureates and their peers.

Date& Place:
February 27-March 2, 2017, Tokyo

Theme: Physics, Chemistry, Physiology/
Medicine and related fields

o7

HOPE™

120 PhD students and young researchers

from Japan, Australia, Bangladesh, China, Egypt,

India, indonesia, 1srael, Kenya, Korea, Malaysia,

Mongolia, Myanmar, Nepal, New Zealand, Philippines,
singapore, South Africa, Taiwan, Thailand, Turkey, Vietnam

Participated Nobel Laureates

Prof. Klaus von Klitzing [Physics 1985)

Prof. Makoto Kobayashi [Physics 2008}

Prof. Takaaki Kajita [Physics 2015)

Prof. Ryoji Noyori [Chemistry 2001)

Prof. Jean-Pierre Sauvage (Chemistry 2018)

Prof. Edvard I. Moser [Physiclogy/Medicine 2014) J

Overseas Challenge Program for Young Researchers
<Individual Support>

# Give doctoral students

# Period: 3 to 12 months

# Financial Support:

\1 - 1.4 million Japanese yen / person

to go overseas to challenge a new research
environment where they engage in joint research
with researchers in other countries

in Japan an opportunity

-
AT

Overseas Research Fellowships <Individual Support>

Tenure: 2 years

FY 2014: 456 persons / 22 countries
Financial Support:

FY 2015: 433 persons / 24 countries

.

Program for Advancing Strategic International Networks to Accelerate the

3.8-5.2 million Japanese yen /
year / person

Circulation of Talented Researchers <Organizational Support>

|0 [ 2012 ] 2013 ] 2014 | 215 |
6 B0 &4

Projects kL 124 B4

Duration of Projects: 1- 3 years
Financial Support:

Countries 47 55 46 48 48 Up to 40 million Japanese yen /
Dispatched 414 530 387 782 758 .

year / project
Irnted gg 220 |(*however, the first year 25 million

Japanese yen / year / project)

Aid for Scientific Research (KAKENHT)

und for the Promotion of Joint International Research™

Mew program
From FY2015

' Fostering Joint International Research

* lapanese researchers selected for Grant-in-Aid funding advance international
research for set periods in collaboration with overseas universities and research
arganizations.

¥ International joint research is strengthened by rigorously selecting participants (e.g.
professars, assistant professors) who can drive its advancement into the future.

About 400 KAKENHI
grantees in Japan Dispatched

Collaboration
with overseas
researchers

- Period: about & months to one year
- Support: up to 12 million yen
K, (about 100,000 US dollars

Program Committee is established within JSPS.

N

World's top-level Japanese researchers laboring
overseas are members of the committee to carry
out the application screening (7 members).

The working group for the screening is
established under the committee.

- International Group

Lom« new categories under this program
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JSPS Alumni Associations EPS

18 Alumni Associations and 7, 394 of JSPS fellows join their activities.

FINLAND

SWEDEN

FRANCE

KENYAS
Exstern Africa

cHma : f S >
won ¥, [ JSPS Tokyo
/‘ (T Headquarters

—~—  PHILPPINES

Thank you for your ki
ntion.

ZTuE PR

Crowing Rooster
Harbinger of new knowledge
that promises a brilliant future

for humankind

JSPS Banglok Oice N

Overview
@ Established in 1989
@ Director: Prof. Kuniaki YAMASHITA § '

@ Covers ASEAN region, Bangladesh
and Nepal

o

JSPS Program briefing st Burspha University, Thailand, 2016

Main Roles

#Collaborate with academic institutions in ASEAN region.

@ Provide information about fellowship programs in Japan for
researchers in the region.

#Organize academic seminars.

#Maintain and strengthen relationships
with former JSPS fellows.

@ Assist Japanese researchers and
university administrators who visit
ASEAN region.
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Yoshinori FURUKAWA

Home Town / Country : Japan

Affiliation : New Energy and Industrial Technology Development
Organization (NEDO)

Position : Chief Representative

E-mail : furukawaysn@nedo.go.jp

Biography

1991  Joined the New Energy and Industrial Technology Development Organization (NEDO)

1996  Visiting Scholar, Massachusetts Institute of Technology (MIT)

2000  Chief Officer, Biotechnology Development Division, Advanced Technology Development Department,
NEDO

2001  Bio-industry Division, Manufacturing Industries Bureau, Ministry of Economy, Trade and
Industry(METI)

2003  Chief Officer, Biotechnology and Medical Technology Department, NEDO

2008  Director, Biotechnology and Medical Technology Department, NEDO

2012  Director, Smart Community Department, NEDO

2015/5 Chief Representative, NEDO Representative Office in Bangkok

Information of Organization

About NEDO

Japan has a unique technological capability

Following the two oil crises of the 1970s, the need for energy diversification increased. Against this backdrop,
the New Energy and Industrial Technology Development Organization (NEDO) was established as a
governmental organization in 1980 to promote the development and introduction of new energy technologies.
Research and development of industrial technology was later added, and today NEDO is active in a wide variety
of areas as one of the largest public research and development management organizations in Japan.

NEDO’s Missions

NEDO plays an important part in Japan's economic and industrial policies as one of the largest public research
and development management organizations. It has two basic missions: addressing energy and global
environmental problems, and enhancing industrial technology.

B Addressing energy and global environmental problems

NEDO actively undertakes the development of new energy (e.g., photovoltaic, wind power, biomass and waste,
geothermal power, thermal utilization, and fuel cells) and energy conservation technologies. It also conducts
research to verify technical results. Through these efforts, NEDO promotes greater utilization of new energy
and improved energy conservation. NEDO also contributes to a stable energy supply and the resolution of global
environmental problems by promoting the demonstration of new energy, energy conservation, and
environmental technologies abroad based on knowledge obtained from domestic projects.

B Enhancing industrial technology

With the aim of raising the level of industrial technology, NEDO pursues research and development of
advanced new technology. Drawing on its considerable management know-how, NEDO carries out projects to
explore future technology seeds as well as mid- to long-term projects that form the basis of industrial
development. It also supports research related to practical application.

NEDO Bangkok Office will start new activities to create Tech-base Startup Eco-system in Thailand.

Goal: Setup the Tech-base Startup Eco-System

1. Creation of “Thai-Accelerator”

2. Creation of success case as “Role Model”

3. Establish and/or Revision of Regulation and Standard

If you have interesting tech seeds Agri Tech or Health Tech fields and Japan - Thailand (+other country is OK)
collaborative research, please contact us!
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[The 47 0ASTIP Symposium |
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NEDO-NIA Collaboration
Science-based Startup Eco-system

July 40, 2017 @NSTDA

Asian Representative Office in Bangkok
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New Energy and Industrial Technology Development Organization (NEDO)
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Outline of NEDO
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* Promaotion of the Innovation
* Research and Development for Energy and Industrial Technology
* Dissemination of Energy and Industrial Technology
[=] .
* Addressing energy and global environmental problems
* Facilitating lapan’s industrial technologies
O Lhairman: Mr. Kazuo Furukawa
O Organization:

* Incorporated odministrative agency under
the METI (Ministry of Economy, Trade and
Industry) of the Japanese government

* Established in 1980

O location: Kawasaki City, Japan
O Personnel: About 300
O Budget: US5 1.5 Billion

@EDO
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NEDO Open Innovation Platform

NEDO support Tech-based company from the Start-up stage
who aim to develop new markets and business using
innovative technologies
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Eco-System

1. Creation of “Thai Accelerator”

2. Creation of success case as
“Role Model”

3. Establish and/or Revision of
Regulation and Standard
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Presentation from Funding Agencies
4 July 2017, 11:00-12:00

Speaker's Information

Masaki SATO

Home Town / Country : Japan (Singapore)

Affiliation : Japan Science and Technology Agency (JST)

AN
. Position : Director, Singapore Offfice

Masaki Sato is Director, JST Singapore Office. He became a director from September, 2015. Since its
establishment in 2009, the Office has supported research programs which foster and strengthen scientific ties
between Japan and the countries in the region to address those problems mainly through joint research
activities including enhancement of research capacity and human resource development, etc., for achieving
mutual benefit and co-prosperity.

During his tenure at JST since 2001, he has worked in the Scientific and Technological Information Division.
He firstly worked in information service department as a service technical staff, and assigned to the project for
the information service that JST and Chemical Abstract Service (CAS), USA launched in 2003. Then, he moved
to Moscow, Russia in 2004 to work at International Science and Technology Center (ISTC) as Senior Technology
Coordination Manager until the end of 2007. ISTC is an intergovernmental organization connecting scientists
from Russia, Kazakhstan, Armenia, Tajikistan, Kyrgyzstan, and Georgia with their peers and research
organizations in the EU, Japan, Republic of Korea, Norway and the United States. ISTC facilitates
international science projects and assists the global scientific and business community to source and engage
with CIS and Georgian institutes that develop or possess an excellence of scientific know-how. Then he returned
to JST in 2008 and worked in STI division until 2015.

Prior to joining JST, he worked at NEC Telecom System Ltd. where he was mostly in charge of integrated
circuit design for telecommunication equipment. His most important achievement at the time is described in
the paper “A Jitter and Data Duty Distortion Tolerated PLL Circuit for 156-Mbps Burst-Mode Transmission”,
1998 Symposia on VLSI technology and Circuits, sponsoring by the IEEE Electron Devices Society and Solid-
State Circuits Society, and the Japan Society of Applied Physics. He holds a master’s degree of Electric
Engineering from Kogakuin University.

Information of Organization

Japan Science and Technology Agency (JST) is one of the core institutions responsible for the implementation of
science and technology policy in Japan*1, including the government’s Science and Technology Basic Plan*2.
From knowledge creation—the wellspring of innovation—to ensuring that the fruits of research are shared with
society and Japan’s citizens, JST undertakes its mission in a comprehensive manner. JST also works to provide
a sound infrastructure of science and technology information and raise awareness and understanding of science
and technology-related issues in Japan.

Mission: We contribute to the creation of innovation in science and technology as the core implementing agency
of the fourth phase of the Science and Technology Basic Plan.

E-mail : m&sato@jst.go.jp

Visions:
1) To achieve innovation in science and technology through creative research and development.
2) To maximize research outcomes by managing research resources on the virtual network.
3) To develop the nation’s infrastructure for science and technology to accelerate innovation in science and
technology.

About JST Singapore Office

JST established its Singapore Office in July 2009 which has taken over the function of our South-East Asia
regional office from Kuala Lumpur, Malaysia. JST Singapore Office focuses on strengthening cooperation as
well as promoting mutual understanding between JST and our counterpart organizations, scientists and
researchers in South and Southeast Asian countries.



About JST

On April 1, 2015, the government of Japan established the National Research and Development
Agencies by transforming the former Independent Administrative Agencies for R&D, including JST.

. Fundamental goal : Maximize research achievements
I ntrOdUCtlon Of JST @ greater flexibility in institutional management based on the
characteristics of R&D agencies
4 greater responsibility to maximize research achievements

A Contribute to the creation of innovation

Japan Science and Technology Agency

Vision

iy 4,2017
L Achieving innovations in science and technology through areative research and development
I imizing research by ing research on avirtual network

. Developing Japan's infrastructure for scence and technology so as to accelerate innovation in
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STl Funding Bodies Major Operation of JST
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Promaotion of International S&T Joint Projects

hittpad frwwjz%. 5. EN/sbout/meszage. him|

Rl

Major funding bodies in Japan |

J5PS I5T

Japan Society for | Japan Science and

the Promotion of | Technology Agency
Science

Research and

Presidin MEXT MEXT METI MEXT, METI,
esl g \cacey R&D System Reform
LRy MHLW Prometion of ImPACT, SIP 1
o of ion of ST1 and of new ion of medical Center for Low = Total budget is
‘academic research ‘development of its energy resources and  R&D and Carbon Society T
and ST human i — = i ofits Strategy (LCS) about 100 billion yen
e = : : =
1 infrastructures S&T Infrastructure
Budget of 3,014 1,208 1,319 1,248 ani to drive the ion of i
FY2015 (Fr2012) - Softi rensl
el Next-Generation
Knowledge Infrastructure
I T7EE 148 o2l - - R SeneE S

*1USD =100 JPY

mmmummwhm <

dthit o) [$Ehsmwn 3

Jw!duumd‘nﬁrﬂuwm

About Strategic Basic Research Programs

‘ Strategic Objectives designated by the Government

Strategic Basic Research

Programs Next G —_—
Team oriented (CREST) Transfer Program [NexTEP)
Individual (PRESTO) [T TR —
Project basis (ERATO Technology Transfer Program

Development and Operation of Virtual Networking Research Institutes

*  Program Director oversees the overall system and considers management direction
*  Establishment of Research Areas and Program Officers (Research Supervisors, etc Jbest suited for achieving objectives

g*_;_;:]ﬂh Target-Driven R&D [A- . fication of with ring qualities and originality, based on the Program Officers
i . - judgment
Center of Innovation {COI) Program /S-innovation *  Fleible, dynamic decision-making on research plans and research funding allocation in accordance with research
progress achieved and other factors.

SICORP/SICP Advanced measurement and analysis systems
(International programs)
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Global Activities of JST

Promote Science &Technology Diplomacy

Bilateral Joint Funding (SICP) R N BELM‘W-NT o e
More than 400 projects (Wt“@“’( (L

since 2003 with 23 countries/area P i Nl CUNCERT o JAPAN
@e-asmarp Sl .

Our Recent Top Achievements

?l

Prof. I. Akasaki Blue Light-emitting Diode

Prof. H. Amano The Nobel Prize 2014
Prof. S. Nakamura

Prof. Shinya Yamanaka iPS Cell
The Nobel Prize 2012

Maximize R&D outcomes through global activities

Discovery that mature cells can be reprogrammed to Bilateral Joint Funding (SICORP) Globalization of Strategic Basic
become pluripotent 23 projects since 2009 Research program
with 6 countries and area - a— b
REST d#hNT

Prof. Hideo Hosono Contribute to global platforms of fundmg agencies
1GZO Oxide Semiconductor TFT

Funding Agen
Invention of thin film oxide semiconductor GLOBAL Presi denfsffneectyin
S i i RESEARCH 8
transistor for high-resolution low-power / In Kyot
COUNCIL n Kyoto

consumption display
< ERnisx m)'f(éW!‘lgaﬁ. ™ 8

w—m..avmu-q < weEss

Aims of SATREPS SATREPS program structure Number of the projects by ASEAN countries and research fields

+Enhancing Cooperation in Environ Low- Bio hm Infectious
Science & Technology ment carbon | resources | Diseases
-New Technology, New knowledge, Technictzinl Indonesia 16 %2 43%2 4 3 2 3
) Cooperation
Innovations | & LIS Thailand 13 31 4 3 331 1 2
R " VietNam 101 2 2 | axa 1 1
. A B Phiippines | 7 %2 132 1 2 s
T . L Counly Mal 4 2 1 1
Practical Utilization/Implementation RScamly .
of research outcomes Partnership HeseRIY Cambodia 23%2 1 13%1
Research Areas Myanmar 2 ! !
«Environment and Energy Research Period Laos 1 1
*Bio resource Utilization 3-5 years Total 52 projects 12 1" 14 8 10
3 1) Collaborative research among VietNam,

+Disaster Prevention and Mitigation Research Funding
Di Control > Approx. JPY96 million / project / year

FY2015~ JST — AMED (USD' 960,000)
3#AMED: Japan Agency for Medical ressarch and Dsvslopmant
Science and Technalogy Agency

#2) Collaborative research between Philippines/Indonesia

In total (since 2008) : 125 projects with 47 countries

2016 selected projects with ASEAN 2017 new projects with ASEAN

The Project for D and of New Damage
Indonesia  Process in Agricultural Insurance as Adaptation to Climate Change for Food Environment
Security

“The Project for of Envi Sound
Vietnam  Construction and Demolition Waste and Its Wise Utilization for Envir Envi
Pollution Control and for New Recycled Construction Materials”

The Project for Marine Techno Park Computing System for Food Security and “The Project for e-Integrated Smart Transport to Dually Achieve CO2 Reduction

INAONESE g ctainabilities (MARITEP-COMSYSS) Bloresources Thalland 4 People’s Wel-Being to Support THAILAND 4.0° Low-carbon
Indonesia/  The Project for Comprehensive Assessment and Conservation of Blue Carbon _ . ic Breeding”
Philippines Ecosystems and Their Services in the Coral Triangle (Blue CARES) Environment Myanmar  “The Project for ASEAN N d for Rice & e g Bioresources
Disaster "The Project for Integﬁled Research on Resilience Enhancement of Industry Disaster
Philippines  The Project for Development of Extreme Weather Monitoring and Alert System  Prevention and Thailand Through of Area-BCM O 3nd D Prevention and
Mitigation Toolkits for Disaster Risk Analysis and Information Sharing for the Wellbeing of Mitigation
Population at Risk™
Thailang _ The Project for Comprehensive Conversion of Biomass and Waste to Super Clean pniipines _“The Projectfor D oFan L v illance System for IE;:;'S
Fuels by New Solid Catalysts IPPINes o pies Elimination” s
Japan Science and Technalogy Agency Japan Science and Technalogy Agency ‘ﬂ;') E?ﬂlllﬂ' 13

-
&-ASIA Joint Research Program (e-ASIA JRP)

|
|
i i 2) Like a consortium of
1 1) FOWT:rEg '2"831%11?19‘1 on funding agencies
| (‘Member Organizations’)
Objective B
To develop a Science &Technology community i
|
. . ! 3) Supporting/funding
% promote innovation and ! international joint-research 4) Projects are selected
to resolve shared challenges in the East Asian region ! projects as well as facilitatin through open Joint Call for
| researcherj |nlera§t|on in the Proposals (competitive
through Research Cooperation i East Asian region on a funds

\ multilateral basis /
15
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e-ASIA Joint Research Program (e-ASIA JRP)

@
Current Member Organizations

* As of April 2017, we now have 19 Member Organizations from 13 countries

Il . H
=<« *
* = . n
Australia  Cambodia Indonesia Japan Lao PDR  Malaysia Myanmar
NHMRC MOH RISTEKDIKI MEXT(JST] MOST MOSTI MOE
T AMED MOH
Prospective
’ i E E - T
New  Philippines  Russia  Thailand USA Vietnam 0
Zealand DOST RFBR NSTDA NIAID{NIH) MOST Sri Lanka
HRC IRE NCI{NIH) NSF
TCELS
ARDA

e-ASIA Joint Research Program
(e-ASIA JRP)

& Calls for Proposals

L] Dr. Motoaki Seki
- RIKEN Plant Science Center
GO Japan
e

Dr. Ham Huy Le
Institute of Agricultural Genetics
Vietnam

Dr. Jarunya Narangajavana
Mahidol University
w0l Thailand

e
s

analysis for
Now Continuously Supported as part of a SATREPS Project (2016)
ASEAN-JAPAN Workshop on Science, Technology, and Innovation

Brief presentations and Group discussion were held to exchange information and views for
addressing common challenges and more effective promotion of STl cooperation between
ASEAN and Japan.

[Theme of Group discussion]
1. STl Policy of Each member country
including international collaboration
2. Funding policy in the field of STl of each
country
3. Human resource development and
higher education

[Japanese Presentations by 8 inst.]
OCoundil for Science, Technology and Innovation, Cabinet
Office (C5TI)
OMinistry of Foreign Affairs of Japan (MOFA)
OMinistry of Education, Culture, Sports, Science and
Technology (MEXT)
OMNational Institute of Science and Technology Policymister)

OJapan Science and Technology Agency(JST)

O Japan Society for the Promotion of Science (JSPS)
Qiapan Agency for Medical Research and Development(AMED)
ONew Energy and Industrial Technology Development
Organization(NEDO)

At the workshop

TRt s wsusble sxperience that] £ot the oppertunity ta e in
many fiecs, inclucing sgpication of Japenese 34T,
liearned ot such & Calleborstion betwesn universities and
| | compariesinans ouise arpen, Catmzarstian ntne seisnce ana
i tacnncingy inncvation fieia, How to Srngthen the scademy ana
Sacial prabiems eccomparying cevelogment
Tz 2 precious oppartunity to be 23ie to expand the netwark
with participants fram ASEAN courtries and peopie in Jagen. Thank
FOMTMBINE  yow vary much far masing Zuch & rasily Wangamal pragram.
Japen Science and Technalogy Agency

18

20

|| Participating Countries mm
n JP, TH, VN May, 2012 2 i
E!\umass and Plant Science 1 3
T JP. VN, PH Feb, 2013 Infectious Diseasas 2 8
10 Orgs from 9 countries (JP, KH, ID, Feb-Mar, y "
Bl L2, MN, NZ, PH, TH, US) 2014 Infeetious Diseaszs 2=
Apr-May, Manotechnology {
JP, TH, PH 2014 Materials 1 2
Intelligent \r_ﬂlashuclure for 1 3
15 Orgs from 11 countries (KH, ID. o oy Transpo ]
JP, LA, MN,NZ PH,RU, TH,US, ~ Sr72°¢  Disaster Risk Reduction 2 10
VN) Bioenergy 2 9
Heaith Research 4 17
E:l? %g} 76 " Health Research 16
Functional Bio- e
12 Orgs from 10 countries (KH,ID, JP, Nanotechnology for selecion 18
MN, NZ, PH, RU, TH, US, ¥N) Jan-March Innovative Materials e
2017 System
Intelligent Infrastructure 3
for Energy 17
Outline of SSP in 2016
Country opsn high 5T total Ex:
nams application| school | officers
Brunai Darussalam [ 0 3 E]
Cambodia 68 12 3 83
Indonasia 258 60 4 322
Lao PCR 34 12 3 a9 Functionality sitology program,
Malaysia 280 36 3 313 at Hiroshima University
Myanmar 181 36 3 220
Philippinas 88 23 3 114
Singapore 73 13 3 89
Thailand 493 43 3 544
Vigtnam 343 36 3 382
ASEAN fotal 1824 276 31 2131
55P_total 4215 1062 242 5519

@Youth who are basically under 40 years of age
@Youth who have never stayed in Japan before
1week ~ 3 weeks

@Open Application Program (with Japanese Partner)
%Sakura Science High School Program (hosted by JST)

(1)Eligible youth
to be invited
(2)Term of visits

(3)Sub-Programs
Special Sakura Programs (ex. ASEAN Secretariat special Program)
[4]Cost covered by JST (Int’l airfare, Accommodation, Meals, etc.)

Japets st mins veummmyp ngeny 19
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ASEAN-Japan Collaboration Research 4
4 July 2017, 14:00-15:00

Chair's Information

Mamoru KANZAKI

Home Town / Country : Hokkaido, Japan
Affiliation : Graduate School of Agriculture, Kyoto University
Position : Professor

E-mail : mkanzaki@kais.Kyoto-u.ac.jp

Biography

2013- Professor, Graduate School of Agriculture, Kyoto University.

1999: Associate Professor, Graduate School of Agriculture, Kyoto University.

1995: Lecturer, Faculty of Science, Osaka City University.

1985 : Research Associate, Faculty of Science, Osaka City University.

1985: Dr. Sci. (Osaka City University), 1982: M. Sci. (Chiba University), 1979: B.Sci.(Tokyo University of
Agriculture and Technology).

Area of Interest

Tropical Forest Ecology, Biodiversity of Tropical Forests, Sustainable Forest Management, Canopy Plants
Ecology, Impact of Shifting Cultivation and other Agricultural Activities on Forest Vegetation, Coexistence of
Forests and Society.

Research Activities and Achievements

1) Achievements;

Aye Aye Saw, Mamoru Kanzaki, 2015. Local Livelihoods and Encroachment into a Mangrove Forest Reserve: A
Case Study of the Wunbaik Reserved Mangrove Forest, Myanmar. Procedia Environmental Sciences 28:
483-492. http://dx.doi.org/10.1016/j.proenv.2015.07.058.

Inada, Tomoya, Kaoru Kitajima, Mamoru Kanzaki, Widiyatno Ano, Suryo Hardiwitono, Ronggo Sadono, Priyo
Eko Setyanto and Saminto 2015. Neighboring tree effect on the survival and growth of Shorea johorensis
under a line planting system in a Bornean dipterocarp forest. TROPICS 24 (1) 23-31.

Bo Sann, Mamoru Kanzaki and Seiichi Ohta 2016. Vegetation patterns and species-filtering effects of soil in
secondary succession in a tropical dry forest in central Myanmar, Journal of Tropical Ecology 32(2):116-124.
doi:10.1017/5026646741600002X.

Nakanishi, Akira, Witchaphart Sungpalee, Kriangsak Sri-ngernyuang, Mamoru Kanzaki 2016. Large
variations in composition and spatial distribution of epiphyte biomass on large trees in a tropical montane
forest of northern Thailand. Plant Ecology 217(9):1157-1169. DOI 10.1007/511258-016-0640-7

Bo Sann, M Kanzaki, M Aung & KM Htay. 2016. Assessment of the recovery of a secondary tropical dry forest
after human disturbance in central Myanmar. Journal of Tropical Forest Science 28(4): 479-489.

Izuno, Ayako, Mamoru Kanzaki, Taksin Artchawakom, Chongrak Wachrinrat, Yuji Isagi 2016. Vertical
Structure of Phyllosphere Fungal Communities in a Tropical Forest in Thailand Uncovered by High-
Throughput Sequencing. PLoS ONE 11(11): e0166669.

Inada,T. Widiyatno, S Hardiwitono, S Purnomo, IBW Putra, K Kitajimal & M Kanzaki 2017. Dynamics of
forest regeneration following logging management in a Bornean lowland dipterocarp forest. Journal of
Tropical Forest Science 29(2): 185-197.

2) Ongoing activities; JASTIP Work Package 3, Bioresources and Biodiversity

Message

Search and effective utilization of bioresources from tropical forests and increase the economical benefit from
the forests are the key points to save the remaining tropical forests which are facing to the high risk of
conversion to the plantation of oil palm, fast growing tree species or other commercial crops. In on going
JASTIP project, therefore, I am willing to support the exploration of biodiversity and the effective utilization of
it in the ASEAN region.



ASEAN-Japan Collaboration Research 4
4 July 2017, 14:00-15:00

Speaker's Information

Chiaki OGINO

Home Town / Country : Kobe, Japan
Affiliation : Graduate School of Engineering, Kobe University
Position : Professor

E-mail : ochiaki@port.kobe-u.ac.jp

Biography

2016-: Professor, GSE, Kobe University, 2007-2016: Associate Professor, GSE, Kobe University, 2002-2007:
Assistant Professor, Graduate School of Natural Science and Technology, Kanazawa University, 2002: Doctor of
Engineering (Kobe University), 1999-2001: Assistant professor, Department of chemistry and chemical
engineering, Kanazawa University, 1999: JSPS Research Fellowships for Young Scientists, 1997: Master of
Engineering (Kobe University)

Area of Interest

Yeast breeding for bio-refinery, Ethanol fermentation from cellulosic material, Metabolic engineering in
Streptomyces , Protein expression by fungi and Streptomyces, Application of AFM to bimolecular interaction
assessment, and Application of nanoparticle to cancer therapy

Research Activities and Achievements

1) Achievements

A., Prima, Hara, Y. K., A. C. Djohan, Kashiwagi, N., P. Kahar, Ishii, J., Nakayama, H., Okazaki, F., B. Prasetya,
Kondo, A., Yopi, Ogino, C. Glutathione production from mannan-based bioresource by
mannanase/mannosidase expressing Saccharomyces cerevisiae, Bioresource Technology, in press

Kashiwagi, N., Ogino, C., Kondo, A. Production of chemicals and proteins using biomass-derived substrates
from a Streptomyces host, Bioresource Technology, in press

Amoah, J., Ishizue, N., Ishizaki, M., Yasuda, M., Takahashi, K., Ninomiya, K., Yamada, R., Kondo, A., Ogino, C.
Development and evaluation of consolidated bioprocessing yeast for ethanol production from ionic liquid-
pretreated bagasse, Bioresource Technology, in press

Teramura, H., Sasaki, K., Kawaguchi, H., Matsuda, F., Kikuchi, J., Shirai, T., Sazuka, T., Yamasaki, Y.,
Takumi, S., Ogino, C., Kondo, A. Differences in glucose yield of residues from among varieties of rice,
wheat, and sorghum after dilute acid pretreatment. Bioscience Biotechnology and Biochemistry, in press

N. Rahmani, Kashiwagi, N., Lee, J., Niimi-Nakamura, S., Matsumoto, H., P. Kahar, Lisdiyanti, P., Yopi, Y.,
Prasetya, B., Ogino, C., Kondo, A. Mannan endo-1,4-B-mannosidase from Kitasatospora sp. isolated in
Indonesia and its potential for production of mannooligosaccharides from mannan polymers, AMB Express,
in press

Kawaguchi, H., Katsuyama, Y., Danyao, D., P. Kahar, Nakamura-Tsuruta, S., Teramura, H., Wakai, K.,
Yoshihara K., Minami, H., Ogino, C., Ohnishi, Y., Kondo, A. Caffeic acid production by simultaneous
saccharification and fermentation of kraft pulp using recombinant FKscherichia coli, Appl Microbiol
Biotechnoliol., in press

Amoah, J., Quayson, E., Hama, S., Yoshida, A., Hasunuma, T., Ogino, C., Kondo, A. Simultaneous conversion of
free fatty acids and triglycerides to biodiesel by immobilized Aspergillus oryzae expressing Fusarium
heterosporum lipase., Biotechnology Journal, in press

2) Ongoing activities

I am project leader of SATREPS project in Indonesia: Innovatiove Bio-production in Indonesia (IBiol).
This project mainly focused on the utilization of biomass for bio-fuel and bio-chemicals production. Especially,
we focused on the waste biomass in palm industry and sugarcane industry for utilization. In addition, I also
have other intends regarding a lignin separation from feedstock biomass with specific extraction, and microbial
breeding for phenol-derivative chemicals synthesis by metabolic engineered microbes.
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Bio-refinery Strategy for Fuel Production in Indonesia

Chiaki Ogino.! Prihardi Kahar.! Yopi.2 Bambang Prasetya.? and Akihiko Kondo!
1Department of Chemical Science and Engineering, Graduate School of Engineering,
Kobe University, 1-1 Rokkodaicho, Nada-ku, Kobe 657-8501
2Research Center for Biotechnology, Indonesian Institute of Sciences, Komplek CSC-LIPI,
JI. Raya Bogor Km.46, Cibinong 16911, West Java, Indonesia
3National Standardization Agency of Indonesia, Gedung I BPPT JI. M.H. Thamrin No.8,
Kebon Sirih, Jakarta Pusat 10340
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Innovative Bio-Production in Indonesia(iBiol)
and Indonesia Culture Collections (InaCC)

QA\CP‘(‘""%

IBiol promotes Biomass-based Production of high-valued
materials in Indonesia using Indonesia Culture Collection.

InaCC Building in LIPI Cibinong IBiol members

Only research institute
in Japan

- Collaborations with
more than 20 Japanese
Companies.

Research equipment

Bioreactor (2L — 100L)
Pretreatment equipment
DNA sequencer

Metabolite analysis equipment

Collaboration with LIPI (2011~)
- We focused on the utilization possibility of Indonesian’s blomass for
biorefinery

Utilization possibility of Indonesian’s Biomass
-> Most of waste cellulosic biomass have been burned

Rubber wood Sumatera, Kalimantan, 41
(FLOX) Java (SEMBTRE)
Lml;g residues Sumatera, Kalimantan 45 19
Sawn timber residues | Sumatera, Kalimantan 13
(WHAE) gs
Plywood and veneer JKaI'mm'zn. Siimatera,
p{;du‘%restdnes irian Jaya, Maluku 15 16
Sugar residues | 133, Sumatera, Bagasse (/$#2): 10

South Cane tops: 4 78
Ddcadso 4 Kalimantan Cane Ieawvg; 26

Java, Sumatera, Husk: 12
Rice residues Sulz i ) Bran25 150

(BHSR® Kalimantan, BaliNusa Stalk: 2

Tenggara Straw: 49
Coconut residues Sumns;. Java, Shell: 0.4 7
(3379 YRR Husk: 0.7

} Sumatera new EmplE fruit bunch

Palm oil residues | Kalimantan, Sulawes (EFB):24 67
(=Lt 4 LB%) Maluku, Nusa Fibres: 3.6

Tenggara. lrm Jaya Palm shells (PKC): 1.2

-> There are various kinds of biomass for bio-refinery industry
Source: ZREU (Zentrum fur rationell Energieanwandung und UmmweRt GmbH). 2000, Biomass in Indonesia-Business Guide

Five Key Technologies in SATREPS project

3 Kon:

Bio-based

13] Microbe breeding
& Separation

Biomass Chemicals

[4] Synthesis

[2] Enzymatic
degradation

in Indonesia

[5] Integration of bio-process
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9 10 Overview of SATREPS

% ans . : et Consolidated Conversion of Lignocellulosic Biomass into High-
Innovative Bio-production in Indonesia (iBiol) from 2012 Valued Starting Materials (Ethanol and Lactic Acid)

\ (OBE SA7 ; Mono
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Bio-based structure -
Chamiosls 3O Cellulose
@ Loose % Ethanol
- i e ) structure %,
- -
[2] Enzymatic i 3
Soeetioe [3] Microbe breeding and Separation [4] Synthesis EFB
[5] Integration of bio-process $ < i
Prof. Dr. Bambang Prasetya [J{GRSUREEEILTY) wire =

Faculty of Chemical
Engineering

Sub-

Sub-coodinator i
Dr. Euis Hermiati Dr. Yopi

Lactic acid

Dr. Subyakto Dr. Puspita Lidiyanti
Dr. Wahyu Dr. Desriani . .
Dr. Sasa Nanik Rahmani Biodegradable plastic
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Awan Purnawan

Key Cellulosic
Five Key Technologies in SATREPS project Constituents

) Kone

ignin
Complex

Bio-based

Hemicellulose: 23-32% ——»
Xylose is the 2 most abundant
sugar in biosphere
Polymer of 5C and 6C sugars
Readily hydrolyzed

=

iomass Pretre [2] Enzymatie [3] Microbe breeding ™~ N
qiomase | {1 Pretreafioent | epradation P gy SNl Cellulose: 38-50%

- - - [4] Synthesis Most abundant form of C in biosphere
[5] Integration of bio-process Polymer of glucose

\ / Resistant to hydrolysis

14

Problem of dilute acid pretreatment

*Lignin *Cellulose Dilute acid pretreatment can not separate
cellulose and lignin.

Lignin inhibit enzymatic hydrolysis of cellulose

#Lignin #+Cellulose * Starch *Hemicellulose
I = I I
| Diluts acid pretreatment | Organosolv pretreatment can separate

¥ ¥ ~ v v cellulose and lignin. But, this method require
=Lignin +Cellulose #Glucose » Xylose ].ugh amount of organic solvent.

. I WO,

4 ey I
s T .
e, [P — High cost.

Acid insoluble residue

Deereasing the concentration of organic solvent is necessary
to reduce the pretreatment cost.

ot ]
s ]
)

Syngyl  pHyrmpheny!

Which of the organic solvent is suitable for pre-treatment?

Acid insoluble residue

Influence of solvent type on organosolv fractionation of
sorghum bagasse

Analysis of Cellulose-enriched solid fraction

|
|
|
|
! . . .
! Composition of solid fraction Enzymatic saccharification
@ A— S (6.6FPU/ biommass)
| O Acid insoluble lignin 0 Acid soluble Lignin
I 1200 1200
[ Pretreatment (12 subfuric acid, 12.5% selvent, 180°C. 45 min) | | g
T 1T IT IT T |
u Ethanol |[1-propanol ][ 2-propancl]| 1-butanol |[1-pentascl | oo 100.0
I -
¥ ¥ ¥ 1E 300 £ s0
S| as-a g 3
F . 5] 0.0 = 500
3 = B ).
2 & ’
-] = = o
[ 400 e o = 400
| ' .
I e o
| 200 (22 200
A2 : n
Separanon _ _ T B 00
4 T}ng fractions (5§11d, ! 4&? & “,,(s'\ & apbt9\ & @ & &
- ¥ liquid. and black liquor) | R & F & & & &
- 4 & &
| were obtained with 1- A . . .
_ - butanol or 1-pentancl as | Lignin removal ﬁ'omrsolld fraction was higher when l—b!ltanol or l—pen!::mol was used
. ‘ . Q the solvent. | as the solvent. And. lignin removal enhance the enzymatic sacchanification efficiency.
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Five Key Technologies in SATREPS project

\ ‘!
PP L

Bio-based

[2] Enzymatic [3] Microbe breeding
degradation & Separation

Biomas: [1] Pretreatment
in Indonesia

Chemicals
[4] Synthesis

[5] Integration of bio-process

i s 3 3 $creening of Indonesia Rare Actinomycetes Isolates based
The kinds of Actinomyces Isolates in Indonesia on H¢|°..f°rmat|°n and c,,,g, Red Anal

The genus Streptomyces, Kitasatospora, Streptacidhiphilus
n plate medium for xylanase

on LBG plate medium for mannaze

Production of Cellulase from Actinomycetes from
By hindS ey Practictl giomeass Five Key Technologies in SATREPS project

\ R
P9 L

Sugar Cane Palm Kernel CMC Oil Palm Empty  Rice Coconut
Bagasse Cake Fruit Bunch Straw

Kopra Porang Suweg 1 Suweg 2 Xylan

Bio-based

Biom: [1] Pretreatment {2} Earymatic SRS Chemical:

i 5 degradation & Separation e
in Indonesia P [4] Synthesiz
L [5] Entagration of bio-process

White paper of biomass in Indonesia

Establishment of Bio-Complex and biomass supply

ASSESSMENT OF PROSPECTS OF BIOMASS
FOR BIOREFINERY INDUSTRI IN INDONESIA

Bio-complex I

Transportation
toJapan

Broad leaf trees

¢
EFB at an OP \hlll Bioethanol plant

By

Manack Simamora
Syahrizal Maulana
Syafrizal Maludin
Aris Yaman
Susa Sofyan Munawar

\
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Business meeting between Japan and Indonesia
w |

Process Development

Kobe University

Bench-scale plant in

100 L
liquefaction reactor

ey

Y =
50 L fermentation reactor 30 L fermentation reactor (x3) Cell recycling system

Biomass complex strategy
for chemical production
A [N | == : c°2

B g
~ Acknowledgement to

BN

4 January 2017
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Waste water
treatment
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ASEAN-Japan Collaboration Research 4

4 July 2017, 14:00-15:00

Speaker's Information

Puspita Lisdiyanti

Home Town / Country : Bogor, Indonesia

Affiliation : Research Center for Biotechnology, LIPI
Position : Senior Researcher

E-mail : puspita.lisdiyanti@bioteknologi.lipi.go.id

Biography

1987-present: Researcher, RC Biotechnology, LII'[; 2215 201"t Research Coordinator of LIPI Priority Program
on Food Security and Drug Discovery; 2006-2014: Head of Division, RC Biotechnology LIPI; 2002-2004:
Research Associate, Tokyo Univ. Agriculture (TUA); 1999-2002: Doctor of Agriculture Chemistry (TUA); 1997-
1999: Master of Agriculture Chemistry (TUA); 1988-1992: Bachelor of Agriculture Chemistry (Tokyo Univ.
Agric. & Techonol.)

Area of Interest

Exploring the microbial diversity and Elucidating the potential uses of microbes. Food Biotechnology

Research Activities and Achievements

Research Experiences and Achievements

1. LIPI-JBA, Japan: Exploration of Lactic Acid Bacteria and Acetic Acid Bacteria from Indonesia (1996-2000). Five scientific publications
described new species & genera and 200 isolates were obtained .

2. LIPI-NITE, Japan: Taxonomy and Ecological Studies of Fungi and Actinomycetes from Indonesia and Japan (April 2003-March 2009). were
obtained. Several scientific publications and around 6.000 isolates were obtained.

3. ITSF RESEARCH GRANT: Ecological Study of Rare Actinomycetes (2004). Research Fund from Indonesia Toray Science Fundation (ITSF).
One scientific publications was obtained.

4. LIPI COMPETITIVE RESEARCH PROGRAM: Screening of Actinomycetes Producing an ATPase Inhibitor of Japanese Encephalitis Virus
RNA Helicase (2004-2006), funded by LIPI. Two scientific publications were obtained.

5. LIPI COMPETITIVE RESEARCH PROGRAM: Oil Degrading Bacteria: Exploration and Application (2007-2009), funded by LIPI. Two
scientific publications were obtained.

6. LIPI COMPETITIVE RESEARCH PROGRAM: Biogrouting: Exploration and Application (2010-2012), funded by LIPI. Two scientific
publications and 20 potential strains were obtained.

7.  SATREPS PROJECT: Development of Internationally Standarized Microbial Culture Collection in Indonesia, LIPI-JICA-JST-NBRC, April
2011-March 2016. Microbial resources center in Indonesia for supporting reaseach and utilization of tropical bioresources and promoting
taxonomy and biotechnology was established. More 2000 microbes were deposited in InaCC (Indonesian Culture Collection).

Ongoing activities

1. SATREPS PROJECT: Innovative Bio-production in Indonesia (ibiol): Integrated Bio-refinery Strategy to Promote Biomass Utilization
using Super-microbes for Fuels and Chemicals Production, LIPI-JICA-JST-Kobe Univ., April 2013-March 2018.

2. SATREPS PROJECT: Searching Lead Compounds of Anti-malarial and Anti-amebic Agents by Utilizing Diversity of Indonesian
Bioresources, BPPT-JICA-JST-Tsukuba Univ., April 2014-March 2019

3. SATREPS PROJECT: Revegetation of alang-alang (Imperata cylindrica) field combined with sustainable production and utilization of
biomass (for energy solution), LIPI-JICA-JST-Kyoto Univ., April 2015-March 2020.

4. BIODIVERSITY OF HEALTH: Isolation of new antibiotics compounds from unknown actinomycetes (Indonesia-Germany Collaboration
Research). June 2015-31 May 2018.

From the research results of exploring microbes in ASEAN Countries, especially from Indonesia in my case, it is
revealed that the richness of microbial diversity in the regions. The uses of microbes for better of life of human
being is needed. The collaboration research is necessary.
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puspita.lisdiyanti@bioteknologi.lipi.go.id

LIPI
-

Microbial Diversity and
Culiure Collection
(1996-2016-Present)

* Research Center for Biotechnology LIPI
* Research Center for Biology LIPI

LIPI — JBA Project (FY 1996-2001)

* LIPI — NITE Project (FY 2003-2008)
* Satreps InaCC (FY 2010-2015)
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.
£

D3
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wwwilipi.go.id

Sampling sites in Indonesia

Gili and Kuta in Lombak Island

Kupang In west Timor

Botanical Garden in Bali

LIPI-NITE Project, FY 2003-2008

’l A B acaalls £ P, g g
Number of LdenfiTied
i Microorganisms
PA-1 Total isolates  Total genera %m i
Fungi 2518 205 I qi, x 3
Yeast 525 27 S E‘“
Actinomycetes 3193 64
Total 6211 296
PA-2 Total isolates  Total genera
PAHs degrading 750
bacteria
~

\ wwwilipigo.id LIPI-NITE Project, FY 2003-2008
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LIPI
o

QOutline

£ Microbial Diversity and Culture
Collection

£ Screening and Cloning of Microbial
Collection for Biorefinery
Development

@ Networking and Linking of Culture

Collections

v
"4 = b S 1 | g e R " = e ey B
Joint Collaboration Research
St with J‘apm ar
Six Years Collaboration with Japan (April 2003-

e s m. i

J

4 Number of Indonesian Fungi
'l = Year Isolated Selected | Discarded | Storage
2003 1,376 425 2 423
2004 1,363 300 4 296
2005 1,317 824 17 807
2006 775 411 8 403
2007 742 486 146 340
2008 1,914 250 3 247
Total 7,487 2,696 180 : ‘2,51 6 *

March 2009)

=lsolation and Identification of Actinomycetes,
Fungi, and Yeasts from Indonesia

- Isolation and Identification of oil degrading
bacteria from Indonesian environments

I wwwilipi.go.id

LIPI-NITE Project, FY 2003-2008
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Ascomycota
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Zygomycota

wigancans L
 Foliprsies

, FY 2003-2008

Actinobacteria:

Currently, order Actinomycetales consist of 13
suborders, 42 families, and 198 genera; while
order Rubrobacterales consist of 5 families (Zhi
et al., 2008).

Indonesian Actinobacteria:
12 suborders, 27 families, and
65 genera for 3,193 isolates

LIPI-NITE Project, FY2003-2008
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Abundartily Fungl Lselaied Group
(>10 sivains; 44 genera / 200 ganera: 21.0%)

P

1
i
i LiPL
] Genus strains Genus sirains Genus sirains
| | Peniciium 341 Lecanicilium 24 Humicola 16
: Aspergillus 194 Phoma 24 Coprinelius 16
: Trichoderma 132 Pestalotiopsis 24 Pseudocercospora 14
) Pascilomyces 92 Chloridium 23 Myrothecium 12
: Fusarium 58 Talaromyces 21 Mariannaea 11
: Cladosporium 55 Gliocladium 21 Pochonia 11
: Acremonium 38 Qchroconis 21 Staphylotrichum 11
i Clonostachys 37 Colletotrichum 20 Cylindrocarpon 10
i Eupenicillium 35 Nodulisporium 20 Stachybotrys 10
i Scytalidium ) ‘Absidia 18 Monodictys 10
1| Verticilium 30 Mucor 18 Scolecobasidium 10
E Gonytrichum 29 Phialophora 17 Triscelopharus 10
: Curvularia 27 Pseudobotrytis 17 Mortierella 10
: Metarhizium 25 Chaetomium 17 Gongronella 10
Cunninghamella 25 Scopuraliopsis

LIPI-NITE Project, FY 2003
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$ Description of New Taxa

1. Otoguro, M., Ratnakomala, S., Lestari, Y., Hastuti, R. D., Triana, E., Widyastuti, Y., &
Ando, K. 2009, Streptomyces baliensis sp. nov., isolated from Balinese soil. Int. J. Syst.
Evol. Microbiol., 59: 2158-2161

2. Yamamura, Y., Lisdiyanti, P., Ridwan, R., Ratnakomala, S., Sarawati, R., Lestari, Y., Triana,
E., Kartina, G., Widyastuti, Y., & Ando, K. 2010. Dietzia timorensis sp. nov., isolated from
soil. Int. J. Syst. Evol. Microbiol., 60: 451- 5 454

3. Lisdiyanti, P., Otoguro, M., Ratnakomala, S., Lestari, Y., Hastuti, R. D., Triana, E., Ando K.,
& Widyastuti, Y. 2010. Actinokineospora baliensis sp. nov., Actinokineospora
cibodasensis sp. nov., and Actinokineospora cianjurensis sp. nov. isolated from
Indonesia. Int. J. Syst. Evol. Microbiol., in press.

4. Otoguro, M., Yamamura, H., Tamura, T., Irzaldi, R., Ratnakomala, S., Ridwan, R., Kartina,
G., Triana, E., Nurkanto, A., Lestari, Y., Lisdiyanti, P., Widyastuti, P., & Ando, K. 2011.
Actinophytocola timorensis sp. nov. and Actinophytocola corallina sp. nov., isolated from
soil in Indonesia
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Lo Aciinobacieria

1

i INo. _[Suborder | titter | _Soil | Total | 9% |
: Order Actinomycetales

[ 1 Catenulisporineae 0 2 2 0.06%
d 2 Corynebacterineae 1. 105 106 3.32%
1 3 Frankineae 14 26 40 1.25%
1 4 Glycomycineae 1 0 1 0.03%
1 5 Kineosporiineae 83 9 92 2.88%
! 6 Micrococcineae 4 22 26 0.81%
1 7 Micromonosporineae 324 392 716 22.42%
| 8  Propionibacterineae 3 40 a3 1.35%
: 9 Pseudonocardineae 23 49 73 2.29%
1 10 Streptomycineae 184 1702 1886 59.07%
! 11  Streptosporangineae 0 207 207 6.48%
| Order Rubrobacterales

! 12 Patulibacteraceae 1 0 1 0.03%
M | 638 | 2558 | 3103 | 100% |

wwwilipigo.id LIPI-NITE Project, FY2003-2008
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" InaCC Facilities InaCC Holdings™
' 2 Storeys Laboratory Building, 2800 M* = [ a0 ™ 223
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L.1Botany Collection Takson Minmom  Makimun  Keleksl 6 MZB
= >2.000.000 specimens : Mamalia 61 w0 450(66%)
0 Wet collections BW": 1540 1600 1.200(78%)

2 Reptil B 20 340 (57%)

oDry COIIethm Amphidia 100 1300 150 (10%)

o Karpologi Than 7.000 8500 1200 (17%)

o Fossil Mollusea 40 6100 L800(60%)

Iemvertebeuta bain 5000 16.000 200 (14"
o Artefact Etnobotany S 100000 | S.000.000. o uw( ,,.:{
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Screening & Cloning of Microbial
Collection for Biorefinery
Development

(2011 -preseni)

* Research Center for Biotechnology LIPI

* JSPS-LIPI Bilateral Project (FY2011-2013)

* Satreps Biorefinery (FY2013-2018)

* Center of Excelent, Ministry of Research, Technology,
and Higher Education (December 2016)

Linking SATREPS

LIPI 'm -

1. April 2011-March 2016  SATREPS PROJECT: Develop of Internationally
Standarized Microbial Culture Collection in Indonesia  LIPI-JICA-JST-NBRC
(NITE), Japan

2. April 2013-March 2018  SATREPS PROJECT: Innovative Bio-production in
Indonesia (ibiol): Integrated Bio-refinery Strategy to Promote Biomass
Utilization using Super-microbes for Fuels and Chemicals Production LIPI-
JICA-IST-Kobe University

3. April 2014-March 2019  SATREPS PROJECT: Searching Lead Compounds of
Anti-malarial and Anti-amebic Agents by Utilizing Diversity of Indonesian
BioresourcesBPPT-LIPI-JICA-JST-Tsukuba University

4. April 2015-March 2020  SATREPS PROJECT: Revegetation of alang-alang
(Imperata cylindrica) field bined with sustainable production and
utilization of biomass (for energy solution), LIPI-JICA-JST-Kyoto University
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v Research on Utilization of
Y | Hetero-mannan biomass
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Several types of mannolyfic
microbes from Actinobacteria

Paim kernel cake - (3alagtomannan Porang potake © Glucamannan.

JSI?S-LIPI Bilateral Project. Competitive Project
(RC-Biotechnology - Kobe Univ.) (up1)

Main Acivity :
Utilization of Palm kernel cake to produce bioethanol and Porang potato to produce
oligosaccharides enzimatically (using idase from actinobacteria)

(a)
wwwilipigo.id By Yopi, 2011. LIPI wwwilipigo.id By Yopi, 2011. LIPI



Strategy for Research

: eg‘m

%afmps Biorefinery Activities

Activity
2.1. Production of lignocellulose hydrolyzing enzymes

2.1.1. Screening and optimizing of cellulase and hemicellulase

producing microbes from Indonesia Culture Collection (InacC) and rlocomiiste e Spickaiontia Consolidate ioprocasing CBP
Biotechnology Culture Collection (BTCC) mm action ot Saccharification o
et ement Colllose ,
2.1.2. Cloning of cellulase and hemicellulase genes from microbes in . Sadodions’ 7 e
InacC and BTCC T
2.1.3. Construction of the expression system for enzyme production Mmmf:"" . 1 g
2.1.4. Purification and characterization of recombinant enzymes
2.2. Evaluation of lignocellulose hydrolyzing enzymes I O
Gene for mannanase,
™ 2.2.1. Lignocellulose degradation by produced enzymes -~ xylanasod collulase

wwwilipigo.id wwwilipi.go.id
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r
v g e  AVB Bxoress

’
4 ¥ of Congo Red & Acetic acid Analysis of 44
Lensolates o CMC plate medium, pH 9, 6 and 7 R

W

Mannan endo-1,4-3-mannosidase

from Kitasatospora sp. isolated in Indonesia
and its potential for production

of mannooligosaccharides from mannan
polymers

—
oH 50' 'o
pH6

(a) pH 7

Vislate/pwitlydiasheter clear zone > 1.5 cm : isolates No. 76, S T131, ST134, IDO05 53, ID 0562
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W Annual Meeting
1
The Asian Consortium for the : ®14th (2017) The ACM held annual meeting in autumn every year.
Conservation and Sustainable | m13th2016) DATE HOST VENUE
Use of Microbial Resources ! mim @os) 1ath  Nov. 28-30, 2017 BCRC Taipe
| wiith (2014) MTCC Chandigarh, India
1 N S L1P1 Jakarta & Bogey; Indonesia
HOME Annual Meeting Task Forces Other Activities Members About ACM ! Seoud, Korea
| Woth (2012) Beijing, China
: ®msth (2011) BIOTEC Chiang Mai, Thailand
i f>7 : u7th (2010) MARDT 2
1 ba, Japan
| méth (2009)
14 Hanoi, Vietnar:
2 Wf 25 institutes S L
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® Asian BRC Network
(ABRCN)

Task Forces (TF)
®Human Resowrce
Development (HRD} ACM has established 4 Task Forces to discuss the specific tems:

EManagement of

* Management of Material Transfer (MIMT)
* Mutunl Axj Association (MAA}

taterial Transfer
(MMT)

. Mutual Aid
Association (MAA) The ACM Drompts active discussions to settie Asan regions’ opinicns for international stendarcized measures in
accordance with the CBD (Convention on Bickogical Diversity), NP (Nagoys Protocal) and ABS (Access and
Benefit Sharing).

The ACH alsc encoursges microbiclogy researches for the purposes of solving discover the balance between the
global environmantal problems and human welfare.

FORKOMIKRO = Communication Forum of
Indonesia Culture Collection Curators
established in 20th March 1996

The forum represents a medium for members:
1. to exchange ideas and experiences
2. to solve common problems on CC management

3. to assist the authorities in the implementation of
the CBD with respect to microorganisms

wwwilipigo.id

wwwilipi.go.id

4 Member of Farkomikro &
June 2016 (19 €Cs)  FORKOMIKRG
~ Private
Company, 6

wwwilipigo.id

y Thank you very much
b for your attention

KOBE £ wsini
w

AN

WEFCC

World Federation for Culture Collections

naR ]
an:Consortium

ViVl

WDCM

World Data Center for
Microorganisms

w the Conservation md

wwwilipi.go.id
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4 July 2017, 14:00-15:00

Speaker's Information

Surawut CHUANGCHOTE
Home Town / Country : Bangkok, Thailand

Affiliation: King Mongkut’s University of Technology Thonburi (KMUTT)
Position : Assistant Professor

E-mail  :surawut.chu@kmutt.ac.th

/i

Biography

Feb. 2017-present: Department of Tool and Materials Engineering, KMUTT. 2014-2017: Assistant Professor,
The Joint Graduate School of Energy and Environment (JGSEE), KMUTT. 2012-2014: Researcher, JGSEE,
KMUTT. 2009-2012: Postdoctoral Researcher, Kyoto University. 2006-2009: Ph.D. (Energy Science), Kyoto
University. 2004-2006: M.Sc. (Polymer Science), Chulalongkorn University. 2000-2004: B.Eng. (Petrochemical
and Polymeric Materials Engineering), Silpakorn University.

Area of Interest

Catalysts for bio refinery and green chemicals, Biomass utilizations, Nanomaterial fabrications, Polymer
processing and composites, Energy conversion materials and devices

Research Activities and Achievements

1. Achievements

- 2017 Smart-Eco Products Award (Photocat Team), PTTGC Open Innovation Challenge: (PTTGC).

- 2017: Gold and Silver Medals; AICA, UUI, and KINEWS Special Awards; and AIA Achievement Award (The
34 World Invention Innovation Contest).

- 2016: Outstanding Research Team Member (Leader: Prof.Dr. Navadol Laosiripojana) (TRF)

- 2016: Outstanding Researcher (KMUTT)

- 2014: Outstanding Ph.D. Thesis (2013 NRCT Award) (National Research Council, Thailand, NRCT)

- International publications (45 documents). A-Index 11. Citations 655 (Scopus, 2017).

- Reviewers for several international academic journals.

2. Selected Publications

- J. Payormhorm, S. Chuangchote, K. Kiatkittipong, S. Chiarakorn, N. Laosiripojana (2010) "Xylitol and
Gluconic Acid Productions via Photocatalytic-Glucose Conversion using TiO, Fabricated by Surfactant-
Assisted Techniques: Effects of Structural and Textural Properties,” Materials Chemistry and Physics,
196(11), 29-36.

- 8. Chuangchote, M. Fujita, T. Sagawa, H. Sakaguchi, and S. Yoshikawa (2010) "Control of Self Organization
in Conjugated Polymer Fibers," ACS Applied Materials & Interfaces, 2(11), 2995-2997.

- 8. Chuangchote, dJ. dJitputti, T. Sagawa, and S. Yoshikawa (2009) "Photocatalytic Activity for Hydrogen
Evolution of Electrospun TiO, Nanofibers," ACS Applied Materials & Interfaces, 1(5), 1140-1143.

3. Ongoing Researches
Development of Electrospun Titanium Dioxide Nanofibers for Uses as Photocatalysts for Upgrading of Sugars
to High-Value Chemicals (NRCT), Feasibility Study on Cleaning Technologies for PV Arrays (EGAT-TRF),
Innovations for Conversion of Biomass to High Value Chemicals by Photocatalytic Process (NSTDA)

Biomass based products are economic products of Thailand and many tropical countries, because agriculture is
the main activity in those countries. However, there are some problems of agricultural products in Thailand,
such as low seasonal productivity, price fluctuation, and some seasonal over demand. Therefore, upgrading
biomass derivatives to high value chemicals can increase value of the biomass.
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Innovative Conversion of Biomass

Derivatives to High Value Chemicals by
Photocatalysis

Surawut Chuangchote!
Verawat Champreda?
Navadol Laosiripojana?®
Takashi Sagawa*

E-mail: surawut.chu@kmuttacth

! Department of Tool and Materials Engineering, Faculty of Engineering, King
Mongkut’s University of Technology Thonburi (KMUTT).

? National Center for Genetic Engineering and Biotechnology (BIOTEC), National
Science and Technology Development Agency (NSTDA).

2 The Joint Graduate School of Energy and Environment (JGSEE), KMUTT.

# Graduate School of Energy Science, Kyoto University.

Electrospinning

JGSEE_

NSTDA .-
Internal factors:
* Type of polymer,
* Type of solvent,
* Solution concentration
(viscosity),
* Solution conductivity, efc.

T

External factors:
* Collecting distance,
« Applied voltage,
* Solution flow rate,
* Ambient temperature,
humidity, etc

Experimental setup

Photocatalysis of Biomass Derivatives Y
NSTDAV (£ /CSEE
$ * Reduction
Derivative 3 |
Biomass 3
Pretreatment €O, +H,
) 5;¢mi( products
o 'O+ H
Derivative 2 — Organic compounds
Lignin orH,0
Conversion

¥

Value-added Fuels & Chemicals

Derivative 1 =
Sugar
Conversion

Development of TiO, Fabrication with
CTAB Surfactant

wl’

NeToaT [ JGSEE

SEM and FESEM images of TiO; y

Electrospinning

NSTDR 'I GSEE
Electrospinningis a technique to produce the polymer nanoﬁbers

from a wide variety of materials and versatile applications.
Different methods of electr i

1. Direct electrospinning
2. Emulsion electrospinning
3. Coaxial electrospinning

Coaxial electrospinning -
with two-capillary spinneret.

Balance of Inner/Outer Nozzle End

o
NSTDAT (S GSEE
SEM Images TEM Images
Nanofibers PAN PAN/PMMA PAN/PMMA
Nozzle Single nozzle | Coaxial nozzle Normal Outward
Illustration | M I”I ”
As spun
nanofiber — |
(Bofore
calcination)
- 15
Carbon 5 .
Nanofiber
{After A
caicination) e
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TiO, Nanorod Arrays

NS'TDQﬁ1 '{ G SEE

Immersion

25°C

o i [:';} ‘ ' | 25

Zn0nanarod armys

(NHALTF 080
After immersion

A

Photocatalytic Activity of TiO, Particles KM a4

NSTDAY 1 /CSEE NSTDAr [ JCSEE

The results of development of TiO, fabrication with CTAB surfactant

Zeolites are hydrated aluminosilicate minerals made from
interlinked tetrahedral of alumina (AlO,) and silica (SiOy).

[Advantages of Zeolites |

Ghuconic ackd aradinose

i &
g 3
e anid / v Improved selectivity
- xyhod T Tomic ack v High activity 3 x
- v Excellent absorption ability
H s
! ! 1
i i p o o o 2 =
TR EYEERET T gt # A—0~Si—0—Ak—0—Si—0— Al Structure of zeolite A (a) and faujasite-type zoolites
Reaction tine (mmn) e e e PR IRV | | | X and Y (b) formed by sodalite cages
c o o
Photocatalytic conversion of glucose with TIO, Product ylelds of photocatalytic conversion of 3

with different of CTAB  iucose with TIO; photocatalysts synthesized by

_"‘ L] difforent concentrations of CTAB

Basic Zeolite Structure

. D~
Modification of TiO, with Supporters w . J Modification of TiO, with Supporters
NeToRR SE/GSEE NSTDAT 5/ Gs [ L3
The results of modification of TiO; with zeolite supporter The results of modification of TiO, with zeolite supporter
[Photocatalytic conversion of glucose | | Photocatalytic conversion of glucose | [ Product vielas |
© 1 Beroxien|sioNN) " | = Gluconicacid
§ : ; Zey 590.76 Zz ol B e
g s TIO,(5%) /26¥(95%) 588.36 § e k=~
g : TIO,(15%) /ZeY(85%) 52441 : a E j
3 : Ti0;(30%) /ZeY(70%) 494.57 E ” »
L TIO,(45%) /Ze(55%) 419.44 3 ’
° nea TNOOSNVMEYR)  MOISNYSOIAIN|

Photocatalytic Conversion of Lignin to
High-value Products

JGSEE

NSYDQ‘F =

Composition of the biomass
W fwwrw i b ugent el to-e recgy 3 | Jdignin

Effect of kraft lignin concentration on i
photocatalytic conversion of kmft lignin >
(reaction conditions: 1g/L of P25, 100/0 viv of
water to ACN and 400 W of UV-amp).
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Price of High-value Chemicals

I
I
I
I
I
I
Chemicals from glucose conversion |
I
Products Price (THB)/kg I
I
Gluconic acid 337 acidity regulator 1
Arabinose 16855055  sweetener '
Xyfitol 33.7-1685 sweetener |
preservative and antibacterial agent, use in cleaning products, : A = i
Formic acid 16.513-1853 dyeingand finishing textiles products, and use in direct formic | B|°mass Derlvat|ve 3:
acid fuel cell (DFAFC) I - -~
I P'
Chemicals from lignin conversion i Biomass s
Products Price (THB)/kg Applications 1 o
3375055 textile dyeing, printing and metal surface water treatment : 4
2-methyl naphtalene Pl ass and chelating, used in organic synthesis, pesticide, |
pharmaceutical and dyne intermedite I
| intermediate, ic agent blood system |
4-hydroxy-benzaldehyde 33.7-3370 agent and anesthetic agents \
Vanillin 33.7-505.5 synthetic flavor and fragrance :
4" -hydroxy-acetophenone 3370 used in the manufacture of medicinal reagent I e
I
I

Concept of Photocatalytic Pretreatment of Biomass

i S Pretreated suspension
o, i/ \ filtrated by vacuum filter
- o _ Further
(R e < Filtration product
"“’::3 porm e '& Q analysis
o -
: —_ = Enzymatic hydrolysis = .
Sestar srwtiat -
Biomass structure Qhuconds Wucioes; xyloss
Further
enzymatic
Photocatalytic hydrolysis
High-value chemicals

NeTDAT LS OSEE

Conclusion
e
+ Nylitol * Vanillin
Ti0; nanowlres * Gluconic acd * 2-methyl naphtalene
* Arabinose * 4-hydroxy-benzaldehyde
* Formic add * Bc
References
Papers
. S.Ch K S.Ch
gluconic add gl
Effects of
and Physics, 2017, 196, 29-36.
N S. Chy andT. S “C of physical
coaxial and PAN with
nozzle-ends," Nonoscale Research Letters, 11(1), 1-9.
* W. Arpavate, 5. N. ] and T. Saga Zn0
Nanorod Arrays g Thick Y
for in Hyb ells,” S 28(5), 403-408.
oK N S. Chy {2016)
Valu TiOz " Applied
Mechanics and Materials, 839,39-43.
M. s S.Ch andT. ) “Ph
of CNT/TIO, in Air Purifier under Visible Light irradiation,”
R ch, 23, 21395-21406.
Patent
* Mylitol Production from Glucose and Xylose Using Titanium Dioxide Photocatalyst,” Patent
Submission No. 1401007893,
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4. Poster Presentation

106



Poster title

Name (without
honorifics)

Affiliation

10

11

12

13

14

15

16

17

18

19

Promotion of green economy with palm oil industry
for biodiversity conservation in Malaysia

Feasibility Study on Social Implementation of
Bioenergy in East Asia

the potential of revegetation of marginal land for
biomass production to support biorefinery project in
Indonesia

Decolorization and detoxification of synthetic dyes
and PAHs by tropical fungi from Indonesia and
Thailand

Poly (lactic acid) modifications: enhanced properties
and sustainable plastics

Bioethanol from the hollocellulose of 0il palm empty
fruit bunch: microbial consortia

Marine oil degrading microbes for application of
green and environmental biotechnology

Cloning promoter regions and construction of
plasmid expression for actinomycetes host

Dynamics and biodiversity of populations of yeasts,
LAB and AAB involved in commercial cocoa bean

fermentation station at PTPN XII, Jember, Indonesia

Development of robust Saccharomyces cerevisiae
capable of fermentation of sugarcane bagasse
hydrolysate to ethanol

Breeding and advanced fermentation of developed
microbes from Indonesian biodiversity to produce
bio-fuels (ethanol) and bio chemicals (lactic acid)
Development of integrated process for conversion of
sugarcane trash to bioethanol and value-added
chemicals

Dilute maleic acid pretreatment of sugarcane
bagasse for enhancement of enzymatic digestibility
Endoxylanase GH family 10 and 11 with highly
significant level of activities from Indonesia rare
actinomycetes and its potential for biorefineries
applications

Study of Galactomannooligosaccharides (GMOS)
from sugar palm fruit by mannan endo-1, 4-8-
mannosidase from Kitasatospora sp. for
osteophoresis application

Optimization of oil palm empty fruit bunch (OPEFB)
microwave oxalic acid pretreatment using response
surface methodology for production of fermentable
sugars

Screening and selection of inulin source from tubers
and bananas for DFA III production

Development of curved cross-sectional shape bamboo
lamination I —The effect of compression and steam
treatment on delamination ratio and shear strength

Functionalization of lignin Isolated from Acacia
mangium black liquor by polymer blending and
grafting

Yoshihito Sirai

Akio Nishijima

I Made Sudiana

Dede Heri Yuli Yanto

Athanasia A.
Septevani

Dian Burhani
Elvi Yett1

Fahrurrozi

Fahrurrozi

Ahmad Thontowi

Ahmad Thontowi

Euis Hermiati

Lucky Risanto

Nanik Rahmani

Nanik Rahmani

Sita Heris Anita

Sri Pudjiraharti

Teguh Darmawan

Widya Fatriasari

Kyushu
Institute of
Technology
Waseda
University

LIPI

LIPI

LIPI

LIPI
LIPI

LIPI

LIPI

LIPI

LIPI

LIPI

LIPI

LIPI

LIPI

LIPI

LIPI

LIPI

LIPI
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Name (without

Poster title . Affiliation
honorifics)
Characterization glutathione of Saccharomyces
20 cerevisiae by-product from bioethanol fermentation = Yanni Sudiyani LIPI
oil palm empty fruit bunches
BAGUS Project contributes to geothermal
21 gxploratlpn stage . . Shoedarto, R.M Ky(?to .
in assessing temperature reservoir of a high University
geothermal field
How can we realize the production and utilization of Osaka
22 high quality but cheaper Biodiesel Fuel effective in Yasuaki Maeda Prefecture
the mitigation of climate change? University
Up-regulation of grass lignin biosynthesis: a Kvoto
23 fundamental study toward the implementation of Takuji Miyamoto ye .
. . University
biomass-refinery
Genetic manipulation of lignin aromatic composition:
. . . . Kyoto
24 a model study using rice for improved grass Yuri Takeda . .
University

25

26

27

28

29

30

31

32

33

34

biorefinery

Comprehensive Conversion of Biomass and Waste to
Super Clean Fuels by New Solid Catalysts

Extension of Solvent Treatment Method developed by
SATREPS program
to ASEAN region

Development of Aquaculture Technology for Food
Security and Food Safety for the Next Generation

Development of Aquaculture Technology for Food
Security and Food Safety for the Next Generation:
poster 2

Development of Aquaculture Technology for Food
Security and Food Safety for the Next Generation:
poster 3

Development of Aquaculture Technology for Food
Security and Food Safety for the Next Generation:
poster 4

The Project for Development and Dissemination of
Sustainable Production System based on Invasive
Pest Management of Cassava in Vietnam, Cambodia
and Thailand

Development of Internationally Standardized
Microbial Resource Center to Promote Life Science
Research and Biotechnology

Information-based optimization of Jatropha biomass
energy production in the frost-and drought-prone
regions of Botswana

SATREPS: Science and Technology Research
Partnership for Sustainable Development

Noritatsu Tsubaki

Kouichi Miura

Nobuaki Okamoto

Keiji Takasu

Ken-ichiro Suzuki

Kinya Akashi

JST

University of
Toyama

Kyoto
University

Tokyo
University of
Marine Science
and Technology

Kasetsart
University

Kasetsart
University

Department of
Fisheries,
Thailand

Kyushu
University

National
Institute of
Technology and
Evaluation

Tottori
University

JST
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Name (without

Poster title . Affiliation
honorifics)
Development of functional nanocarbon-based . Kumamoto
35 . . Tetsuya Kida . .
catalysts for biomass conversion processes University
Development of new processes with thermotolerant Vamaeuchi
36 microbes for bio-refinery including biofuels, towards Mamoru Yamada univefsi t
utilization of ASEAN biomass Y
37 Synthesis ar}d Characterization of New Functional Keiichi Ishihara Ky(?to .
Nano-materials University
38 Photocatalytic conversion of biomass to value-added NSTDA
fuels and chemicals
39 Development of Carb.on Materlals from Biomass for NSTDA
Energy Storage Applications
Innovations in Biomass Application for Catalytic
40 Material Synthesis and Energy Devices NSTDA
41 Development of New Functional Materials for KMITL
Energy and Environment
Optimal nggn of Green Energy Sygt.ems' Ba.sed on Mohd Amran Universiti
42 Photovoltaic Source for Rural Electrification in . .
. Mohd Radzi Putra Malaysia
Malaysia
Local Energy Governance and Community . Kyoto
= Renewable Energy (CRE) in Vietnam Lo Malszuieln University
Study on .Energy Usage and Quahpy of Llfe fo.r Rural Nasrudin Abd University of
44 Community Through Rural Electrification using .
Rahim Malaya
Renewable Energy
45 Community Renewable Energy Implementation in Nilubon Kyoto
Thailand Luangchosiri University
46 RE implementation - PV installation program in Pho Kaung University of

47

48

49

University of Yangon

Advancement of Asian Cassava Molecular Breeding
by Cutting-edge Technologies

Bio-refinery Strategy for Fuel Production in
Indonesia

Our sustainable tree

Motoaki Seki

Chiaki Ogino,

Sumitomo
Chemical Group

Yangon

RIKEN Center
for Sustainable
Resource
Science

Kobe University

Sumitomo
chemical group
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4th JASTIP Symposium
“Biomass to Energy, Chemicals, and Functional Materials™
3rd and 4th July 2017 NSTDA, Thailand

UBJASTIP

PROMOTION OF GREEN ECONOMY WITH PALM OIL INDUSTRY

FOR BIODIVERSITY CONSERVATION IN MALAYSIA
Yoshihito Shirai, Kyutech/UPM MSSC & Mohd Ali Hassan, UPM

Feasibility Study on Social Implementation of Bioenergy in East Asia
(April 2017- March 2020, e-ASIA Joint Research Program)

— : E [ o | II| Akio NISHIJIMA WASEDA Univ.

\H 3
K ¥¢=25 Yoo
Kyulech KYUsHU g e T

Research Toplc Using Our Pilot Plant in Kemngau Sabah

Our Goals.

of Palm Oil Industry 1 ]
Conservation of the Environment

and Biodiversity |

Promotion of Green Industry with |
Palm Biomass & Biodiversity |

To Propose to Achieve the above Goals | |

Win-wn stuation between the Envronment

Our pilot plant has achieved successfully overcome  Clear water has been obtaned by evaporaton
the Sabah water reguiation <BOD 20 ppmi!

A Fundamental Feasibility Study of Green : Green Power

<Participating countries and research reprasentativas>

1. Japan, Prof. Masafumi Katsuta, WASEDA University

2. Thailand, Praf. Paritud . P; Instituts of

3. Viztnam, Prof. Tuan LeAnh, Hanoi University of Seience and Tachnology

4. Indonesia, Dr. Anugerah Widiyanto, Agency of the and Apg (BFFT)
5. Myanmar, Assac. Prof. Ei Ei Hiwe. Winistry of Education

6 LAOF.D.R.  Prof. Bounmy o g University

«Goal>

1. Database and priority setiing for sacial implementation of bioenergy in East Asia

2. Feasibility study (economic evaluation and LCA) on bioenergy

3. Region wide networking for the utiization of biomass in EastAsia

4. Understanding of loval needs and sustainsble supply of feedstacks

5.0 af lacal bon for lacal and i

<Approach>

1. Discuss and exchange information regarding research potential of each organization in the fisld of biomass utiization

2. Identify signifizant specific research areas to be jointly examined in fight of future utilization in the ASEAN region

3. Form intemational research groups ameng sit countries aczarding to the reszarch potential for meaningful results

4. Jointly confirm the progress chart of the consultation process of the groups in order to ideniify the critical paths and issues,
thersby to make agreed medification in the activities

5. Arrange to foster young researchers’ activities through the participation of this Pragram

<Entrance Strategy> (Procurement of feedstock)

1. Establish an agricultural and forest management system to supply biomass resources to manufacturers in a stable manner

2. Develop high-yield energy crops and plants (smart-agricuiture)

<Exit Stratagy> {Creation of demand & market)

1. Create bicmass-related industries with high-valus added goods such as chemicals and material

2. Price raduction by downcycling

3. Fully utilizz of Fead-in Tarif and JOM schems

market

. of M such a3 solid fuel (torefaction] and liquid fuel (cellulosic ethanal
.2 G BOF and Jet fuzl)
2. Process optimization, Simultaneous production of fuels and chemicals
<Expected Outcome>
1.Creation of an efficient ragional consultation mechanism for extensive biomass related issues {including agricufture and
ing) with the objective of making wider, optimal uiilization of envirenmentally friendly resources in the ASEAN

Paim Trow and fresh

one mil requests 10.000 ha
(10km x 10km) of od paim plantation!!

Quite an energy saving method!! - Qutean ew business!!

Contact Address: shiraigife kyutech 3¢ o

The potential of Revegetation of Marginal Land for Biomass
Productlon To Support Bloreflnery Project in Indonesia

Project out line

biofertilizer, optimal chemical fertiizer,
Tomaximize biom: i i i

0 sugar content. juice.
Vheymmulmﬂmn stfmwiunldumglez:ydzmbdulhu project we.

o
through net RISH of Kyoto University, Kazuza DNA
Research | nter for Plant LIPL Research Center for Biology-LIPI, Research Canter for
. LIPI, Research Cer LIPL Innovation Center LIPI, IC \d FORDA. Biom:
y food, for y project in Indonesia. project out
LCA (ife cycle asessment}

of biomass production and
determine factor that affect
<rop pr

Fleld trial of

A Kupang NTT:b
) sorghum kompal putih Clbanong: d} Super 1in Cibinong.

region.

2. Greation of & structure for mutt-faceted information on biomass related research areas

3. Creation of a dynamic interdisciplinary process of innovation targating smart utilization or resources.

4. Hands-on training of young researchers who will be leading research and innovation on biomass in their own country.

Biomass relatod SATRERS Projects in Asia

Development of high-yield energy crops and plants

Intermiticnal posicy dislogue. Biomass open Innovation Fongartiz pinnata plantation in Indonesia (D, Hideo Samura, EAJ)

farum (D Nerio Otin, Takeds Founderion)

4th JASTIP Symposium
to Energy, Chemicals, and Functi
3rd and 4th July 2017 NSTDA, Thailand

Decolorization and detoxification of synthetic dyes and PAHs
by tropical fungi from Indonesia and Thailand
Dede Heri Yuli Yanto!", mBankeereez Takashi Watanabe®, Raden Permana Budi Laksana’, Hunsa_

Punnapayak? Maulida Oktavia 3 Puspita Sari', Sita Heris Anita’, Hiroshi roshi Nishimura?, Satoshi Oshiro:
o Li, Ghen Gu?, and mPrasongsukz

Ruibo

"Research Genter for Biomaterials, Indonesian Institute of Sciences (LIPY), Indonesia
2Plant Biomass Utiization Reaearsh Unit, Depariment of Botany, Faculty of Science, Ghulalongkarn University, Thailanc
SRISH, Kyoto University, Japan

Outira:

Secalkxization and detcfication. of syihets dyes and PHs by ropical
furgl from Indonesia and Thallr wil be studed & colldbortion of U,
Chual Uik anc Kyuto Unke, aming at estabishing sustainable emecnment
ik Hgh ﬂ“ﬁ-,- using tropical bloresources. The research corists of screening af
uselul micches capable of cegrading bodc dyes and pokyoydic aromatic
hydrocarbors, (PAHs) and thelr apprecations ta bloremediaticn. Fundamental
stucies on cxddathe eneymes degrading the subsiraes are also inohved. The fungl
will b srsene in ncioresia and Thaland, and appilcation of the microbes or thes
eneymes to PAH: and dye decokrizaticn wil ke cumied out In each country by
sharing the scienbihc and techrlogical methadclogy, an the characterization af
degracation compounds and enzymes wil be cames out alsa In Kyoto Lk In
adkition to LA and Crwalongham, Unke under the dose commuricatians and
selenticteschangs among the thras orgarialors.

Purpses

The obyersives of this nummg 1o kckate the potent st of
laninghtic enzyme procucers from tropical reglons, (1) 10 evaluate the
ataity of their Mminciytic enaymes o dye and PR degracaticn, and (4l

indusiril scale dewchving. fabric dye effluent and Fats contamiated
emircoment. The espected autcomes of s research Wit cocpertcn
among |ndonesa, Thallan, anct tagan wil be (1) diverse strains of white ro
fung) from Eropical aves with high efficiency for bicremeriation including
dye decalorization and PAHs cegradation and {2} discoveriy the new
texhnclogy for boremediatian being beneficial for of the

e
1

"?ﬂ"

e
H A

ggxu sz [

(RN
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Marine Qil Degrading Microbes for Application of Green and

Environmental Biotechnology

Elvi Yetti, AhrrﬂdTmrmml Puspasari Noerwan Tanjung, Nuzul Farini, Safitriani, Hans Wijaya, and Yopi
h Center for Bi 1 Institutes of Sciences
E-mail : etllm@gma\lwm

Outline of Research

indonesia have abundant microbial bicdiversity distributed in several environments. During 10 years, we have collected and characterized more

[than 140 marine oil degrading bacteria isolated from some Indonesian marine areas. Currently, our research group has conducted several research|

steps dealing with identification, screening of PAH & alkane, characteriation, screening 8 detection of enzyme alkane monoxygenase dan PAH

dioxygenase to the microbes. We also initiated to establish the research to application fisld and products by consortium formulation of whole

biocatalyst cell and recombinant enzyme for indigo dye production. Globally. we arrange road map of the research to develop these microbes on)
tion fields such as . industrial, and health.

Our Research Scheme

“Micrabial Consartium
for ol spills

empounds ta produce induztrisl
dye and health product

Ao

Fousninds o1
adadap)

* i Y, A Thomsiowi, and Yopi. 2046. ian Maring Environement. Biogiversics. Volume 17, Number 2, Octoser 2016,

~E Ve, Abmac Thantow, can Yo, 018 Penepizan dan Oatr
= ot 11 Namar 2 2015),
- Puspasa Noeruan Tarjung, vi v, Abmac Thomow, AqUng Suprined, Sinisns Puraear & Yopi 2016

FRM Fenotiasn. Jumal Foscapanen dan

“E¥i e, Abmmas Thontaw, Yopi, and Puspita Lisdhyant. 2013.
eyt Pt i e e vt el b b ot e e
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Breeding and advanced fermentation of developed microbes
from Indonesian biodiversity to produce bio-fuels (ethanol)
and bio-chemicals (lactic acid)

Ahmad Thontowi!, Lutfi Nia Kholida', Urip Perwitasari’, Filemon Jalu N Putra', Ario Betha Juanssilfero!, Apridah Cameliawati
Djohan’, Atit Kanti?, Senlie Oktaviani', Yopi!, Bambang Prasetya?, Prihardi Kahar?, Chiaki Ogino®, Akihiko Kondo®4
3 donesien nstfute of Siences (L), kndonesia
Standardization Agency, Indonesia
3 rid ate Schoal of Engineering, Kabe University, Japan
4Graduate School of Science, Technology and innovation (STIN), Kobe University, Japan

Outline

Consoldated bioprocessing (CBP). which combines enzyme
potential bioethanol and lactic acid production system.The key to CBP is the engineering of a microorganism that can eficiently hydrolyze
polysaccharides to fermentable sugars and effcientl ferment this mixed-sugar hydrolysate to produce ethanol and lackc. The promising sirategy for efiective
breeding and advanced fermentation by appiled developed microbes with exploration the potential indigenous yeast from Indonesia. The local yeasts were
chosen for amming yeast candidate which has several tremendous characters such as tolerance o ethanol, inhibdors, low pH, high femperature, low nutrition
‘capacity and fuctuating process.

= Screen and Evaluate of Yeast Strains
e
=

Construction of Arming Yeast

[ - io isolate., .
i xylose
"7 =1 InaCC and BTCC
- to sequence genome of potential
& solated microbes from naCC and
pPritpbled

Equipments Yeast Strain
Bt .o 1. s e s

Achievment

ﬁ

- we obtained 2 sirains candidate for bioethanol and lactic
Fermentation of Indonesian Biomass b
i i - we performing BTCC yeast strain for arming yeast
b - we fermented 100 glL of sugarcane bagasse by using
from fermented culture medium prsiis 3
~ to develop lactic acid separafion from cuftured
By iy dpeus peocsesing of: Laboratory of Biocatalyst and Fermentation
Indonesian Insitute of Scences (LIPI)
o E-mai: ahmad thontows@¥pigo.d
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Study of Gnlactomannnol|gosncchandes (GMOS) from Sugnr Palm Frult hy Hannan Endo-1,4-B-mannosidase
from sp. for
SR s R o PR T
1. Ray3 BOQOr KIM.46, COMONG 16811, Wkt Java, INGanesia
© Natonal STENGEROZINON AGEncy Of NODNes:a, mnmnmmmmawsm Jaana eusst 10340

‘Clinang 16511, Vest Java, indanesa.
et e et G o e

Screening and Selection of Inulin Source from Tubers and Bananas
for DFA Il Production

Sri Pudjiraharti, Een Sri Endah, Diah Ratnaningrum, Yopi, and Puspita Lisdiyanti
Indonesian Institut of Sciences JI. Sangkuriang, Bandung 40135, Indonesia

Outline of Research
Gastomannan carbohycrates s be yarlyeed by ryme mia

g algossacharies (GUOS) The n‘ioenousuf
nan carbohydrates especial

E-mail - praharii@yahoo_com

DFA Ill has been known can stimulate intestnal cakcium absorption and bane)

for the production of
bu-pennﬂummy.w‘rum.asaﬁmb

buffer sodum phosphate
: mananase enzyme for GMOS production. e

Scheme of Research Achievement of the Research

Mermanans iy 2 L8O and patm s

wlth=

[rr—

o o e ridie
R e A
. e crcmiei

3 b o st
S5 G o

Fr s wosn -
’T G i Mt iDL an0ss (MM
= GalskEmaneosigseatanta (GHOS|

i f Geaomarnas

i
4

L i i e 4 R

[T Fig 1. Selection of carbon source for mannanase
‘} production by the Kizssatospora sp

ptimizatian of
Ipiohysis condition
by RsM

e — —
‘acchrides {GMDS) '
. -@i—
Crute sy mmnere 22

Fig 3. A} Freparation of palm sugar frit powder and (8]
TLC analysis of hydrolysis product of palm sugar fruit by
m Kitasatospora sp

Purpose of the Research

‘mannanase from

Study development of galactomannan from palm sugar fruit to produce
and potential for application
by Indigencus Actinomycees from Batzshnology Culturs Callestion (BTCC)

Next Plan Research

Optimization of hydrolysis paim sugar fuit using RSM.charscterization of
GMOS and prebiotic fermentation of GMOS
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[density o rts. Scxeening o ek poertal miin sour fom ocalpart, whers|  Test DFA Ml Formation From Various Tubers and Bananas
|and bananas, for of DFA Il has been camed out. The result|
All\ﬂh!mmumdmiyhmlnewzﬂulmmFm
[thirteen types / varieties of Dahfia tubers tested, tbers of Dahlia variety of| _No. Tubers
decorative flower (FD) with light yellow color was a = material] T Diosgores hispid=
Sor DFA Il production. 2. Ipomoea batatas (L.) (Viclet)
3. Amomphophalius paeoniolius
4. Dioscores esculenta L
BACKGROUND 5. Ipomosa batatss (L.) (Whits)
8.

Ipomoes batatas (L) (Orange}

HOCHZ o1
k]
Inuiin o
5_;7\ Fructotransferase o
. wo | Honomursea sp. 2.
- 1D08-A180
— et o

Difructose Anhydride 11l (DFA 11l)

$123456788 1011213
PHYSIOLOGICAL FUNCTION OF DFA I TLC Ch
Galsium sbsorption in intestine Prevention of
o :

+ Density of bane

Good for Diabetic
ANon-Calorie Swestener Patients

No- Dahiia spp. Tubers TFATI
il
- . Raw Materi;

Tubers and g ~Abundatinindenesia _ oy 1. Flower FD-Bright Red 7.7
Bananas - May Contain Inulin Prodt 2 . PastelPink 18.1
3 . Magena 138

4 - Red Orange 233

l0BJECTIVES| Pl e =

’ | [ . LightYellow 23
1. To Seekt A Local Plant as Raw Material for DFA |1l Production 7. o Red Maroon Jaz
2. To Substitute Commercial Inulin b e ot R b
' o . Red 214

METHODOLOG 10. . Wit -

Y 1 . Oranye 143

12 . Peach 28

3. . SC-White 242

FD:Formal Decorative SC:Semi Cactus
-
Treatments Kinds of Bananas (Musa spp.)
- o T

Inulin Extraction

T
3 2 MusaSubg AAB

Reaction with Enzyme 3. MusaSubg. AAA Green Ambon

(Opt pH, and °C, 30 Min ) 4. MusaSubg AA Mul
- 5. Musa Subg ABA
Detection of DFA I 2 e
{TLC, HPLC)
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Development of Curved Cross-sectional Shape Bamboo Lamination | -
The Effect of Compression and Steam Treatment on Delamination Ratio and Shear Strength

Teguh Darmawan'*, Wahyu Dwiante’, Jaya.dl‘ Yusup Amin', Takure MoriZ, Junji Sugiyama’
R Cenler for Bit Institute of
ZHiroshima University, Japan
Humanesphere, Kyoto University, Japan
tequh.darmawan{@biomaterial lipi. go.id

R Institute for
ZE-mail;

Outing: Buarnboo lamination is generally made of Rt shaps cross-secion on each sk To get a flal shapes
Cremsesecion, generaly is doe by removing F crved porfion an the ouer and Fer perts of the bemboo wal
thickness (FIQUTS 1), Sicing cn the outer perts of benioon G o the bamboo ferts thal have a higher
ey, because the bamboo dereity s afleched by the amourt of vascular bundies, where the cereity distrbion
incresases in posison fram the Finer o the:cuter parts e 1 the bark (Yu &t L, 2008), The rectanguiar size of fot
ntalion is ver ‘wal hichvess of the bambon used, thenslone fist
shete crcassection skcing wil be eficcively paromed on banboo speces thet have thich walls, Barboo
FIUS 1. Cresss-sescion o wilizing the elasticity of the curved
The e bartn lais can be aiched 1o esch oter when the bartco s e amrged ad plessadcn\hﬂrdm: liit, 52 that each side forms 3
curvature I, This, #e g the curved | shope of barnboo slats uas a poleral i incraos the
vt o o mob i e v e e

PUIPO8E" The abjactive of this niesaarch wors 15 sty the potetial of bamis slats by mainkaning the cuned cross-sectional shape of bamboa slats Heoogh
creryation of Ioading on bambos siats cure, s fo invesigale fe characteristics of ored oosssedional shape bambon lamination afer dued s
pressad in steam treaiment on its delarmiration rato and shear strength.

The rusterial used in this sty was

Schems with an anvesagye dereity of 060 {range 0 5840 62). Bambon
‘stem with a minimum length of 8 m, was cut 3 Em ST :%wpﬂdmmmmmamwumﬂsm
abserve hie radius of bamboo cuncreure. To know e elastic limit of the bamboo curee cross-saction, 3 Lniversal sesing machine (UTM) i applied 2o the
Iarribon sl pietes undes air-dry condiion,
Buamboo baminations were mads $om and dyided into unpesled bak (UBC). peeled bark
{PBC]. pesied bark ane inner part (PBIC) of cusved crossrsecional shage, and Sl cross-
sectiorial shape: (F) of barmbon sts. The samph il
by a ally according 1o ther radis of crvature. Futthemnare, e
‘smples wers giued by using an adhesive-tosed nairl rubbes Lies with a weight of 250
gime The lmetion pogess wes conduce By 3 roking ol (Fige 23 2t o
. St treatment was conducted oty for UBC sampies.
and then compressed ino o ot th o ok P
Bairbog Curye surfocs were coincied each other). Futhestore, steam trestment ot 120°C
was given an 1 kgiom? pressure far 60 min in autoceve, and oven-oried at 105°C for 24 hr.

bambon |

FIgura 2 Bezie [} arel after pressing (5] by 3 meiding tsel

Achigvement: Tabse 1.t curve and it shape

-+ Reemerkatie differsnce was shown in the deiamination b values. Ne . s
ernrion wes occurred fr POIC and F senpies, even ol ot et O Meiwe Doy Delrineion Shes

sechon Coment e Stangth

water immersian fested Therefore, pasisd bark and irnes par (PBIC) e
of curwed crosssactional shape and fat (F) crss-escticnel shope Shape 7] %) (WP
sampies hove 3 beser banding propesty. [Le] Curve: 1367 o8 326 188
* Bamiboo hiss a high density on the ouer gert near the barkand alow  PBC 2% oa2 2640 428
tensty an the inner of ko ity s sof s g PUIC 1253 041 [} 413
(UBC ‘and POC) of curved cross-sectional shage samples bawe 3 Flat 150 it 0
weahering 1 s Shear Sergin tem On e mher fnd. preled b Remurke rpetled bk (UBC), pededbuk(PBC. prsd bosk s ud e gt

and inner part (POIC) of curves ooss-sectionel shape. and g (F)
Crmss-sectioril shape sameies has a beter shear strergh valies, The
recianguiar or lal (F) cross-sectiorel shape sarmpie has the best shear  Table 2. The effect of compressicn and steam Sresimert processes on densty,
strength vale of 4.52 WP i Fatin and gt of sl shapes of oo

(PRI of

- Comgressicn and stean yssinen processes imoroed the desty,  faminason
delarriration ralio and shear sirengih vakes of UBC sampes 88 ~Sonoies  Cross  Compression  Donat Calrnaion  Shesr
shown in Tabll 2. By a 20% compression target, the deneity of UBC o T et o e Sugh
samphes incresssed from 060 1 061, delamination raiis decreased Fa e e s
from 36.26% (in Table 1) to 14.45%, and shear strength increased Stupe
from 388 MFa unmn mnu MPa. Campressicn process on e USC0 Carnve. a pEa 06 18.60 184
curved cross-secional shepe eco ] 080 081 1449 481

ol tamcon aineson ctiabing 2 Loty

Concluslons: Barmbon kamination can be rode whis
maintaining the cured crosssecional shape of the

bambon Lrmination fom the bamioo sk
‘witho f pesling o fhe bark and inner part 5811 has a Figh
sncugh ceiarminaion rato (38 265%) and the loness!
shvaar stress. {158 MPa]. The compresson o steam
proossses i fhe bambon cune could mproe
0 (14.45%), and incresed the
sivsar sarergh vakse (4 31 MPa)

. benungrne e compc
od, cormpression on the wood surface pushed the
kgt the pores of the wood moee Sghy (Amin and
Dowfanio, 2006, Likewise, the stuctune of bamboo perenchyms Sssues
Vs [z =0 hat e densiy increassed. More densed the cunved
Crissesect Lo lamiation coud_recce e
vealnesses thal occured in e bongine 1 3 shear bsd
apgied. The sheer strength vabie of UBC samples (461 hPa freapmer
0 the vt of the F saripikes (4.52 MPa).

BAGUS Project contributes to geothermal exploration stage

in assessing temperature reservorr ofa hlgh geothermal field
Shoedarto, RM.", Kubo, T.', Kashi ', Iskandar, MN, Noto: 0, S, Malik, D*
Kashiwaya, K. S po dar. 1" Hetaurn, A, Notosiamoro,

& s i Homan

e o emua VGO K y, Kyoto, Jaosn —
-~ . (5 .rm@avmw m Engineering. nstinte TRcanclogy of Eanaung, Bancung, inOOness 9 ) ,&7
St Eregy Congany L. s Bt St Enery o ks, ooness Jjica’(9S

Methods and Results

BAGUS Project

As Japan has been the leader in reducing
GHG emissions and has donz real
implementation of the emission reduction

Gas Geothermometers

Gas hemmmeuevs are based on steamiwater
ratios ‘comespond to the discharge process
atthe surfane This condition limit the 3|

targets to achieve its 2050 goal. Japan has equiibria. and ther applicabons rely o0 nd"\aia phases ‘e rarely discharge at the
Promchesly. Sesght oot sorkeody. =l feic SSSURNS, o AT seackon summ:mmmolsm '1083). CO-H.S-H-
memwwm resenoir CHe D'Amore and
projects IM) !nmmmmmmraw Panichi (1080) op. (1603 Gan be
MN and compisteness of the data. before we GZZp |

natural and well steam discharges as
00 tic used in this study.

e T ) s
T2t ) o -3 togzr JeTingiro2036.5]

because based ON mgue 1 Tranguar Na KA as protminary techrique ¥ assess
did not equilibrate Auds wrich may nawe undergone wbsiace froosss, o never

StEm furtine in the Word for 15 operabion years .
P 2. Type o hot g 1
asgram Fiid Fom MaA het
s o gocthermEmeter srty
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How can we realize the production and utilization of high quality but
cheaper Biodiesel Fuel effective in the mitigation of climate change?
Results from SATREPS(2012-2017)

Yasuaki Maeda(OPU). L. T.N.Hanh(OPU), K.Imamura, L.V.Boi (VNU Hanoi)

Extension of Solvent Treatment Method developed by SATREPS program

to ASEAN region
Kouichi Miura, Hideaki Ohgaki, Ryuichi Ashida (Kyoto Univ.), Katsuyasu Sugawara (Akita Univ.)
Bundit Fungtammasan, Nakorn Worasunarak, Suneerat Fukuda (JGSEE/KMUTT),

‘Back Ground: iomass energ) e Sz Eor v

fram the point of view

W herve besen deveioping the =0 called “Degradative Sohvent Extraction technalogy under 8 SATREPS project between Japan and Thaland. The
Lsrnchgyﬂew:lmaﬂd\.wm*—s mmmmammﬁm&s biomass, vastes, et et rathe i condrs. The

the i
o A:Raw maerials: U‘mas!eornedhle oL ZICRbalec i aelstid it B emn-mmmmm C: Utifzation of by-groducss metal soap and glyoerin.
Rubber seeds

.1

Photal chvxmdollmarmlnmng Phom 2. Rubbes plantasion  photo 3 m“-‘;yuu mmwm&
(1
E) Graen Progution of BOF: Co-soivent mathod which can producs EDF very rapicly (tim 110)
(vaiommmmlmmmmmmmwmmnmlmm n-lwlovmm
can not bs formed In mmm

collaborative mmhn 1o entend the cutcome of the SAWEPS [;tqui 10 ASEAN courries schames, and
Hamen exchr

The fgure what e low rank coals,
irmass wastes, . o corveri o tree sclid pracucs calld Sohue, Depml nniﬂmhg dwening onthek sy, The free fracsons are b
free fom wales. Soluble which s free from ash
of ranw mserials. The SATREPS project intenids 1o estabiish e using rge a0
12 and have dread/ mmeuu n

Sclutie Now e
propased i prepare Lnicue carbon fiber from Scluble and 1o Lse Residae as high qualiy soiid fust

Introduction of affiliate Laboratory:
Instiazs of Agvanced Energy, Kyo

Phato 5. Co-sclvert method Sor Green BOF production

Fig.1. Rapid seperion _Photo . Pkt Partin YNU Manci  Pria? High sty BOF by
) Fuei 38 E100: BOF produced was used for Ha Long Crulsing Boat -

and Hanol B8 20 E100

e _

T E

Fig3 H, evoiution from H.O
be produced by

Photo 11 Metaf scep from FFAn Rubber ol Phoo 12 Glyoerin sl ol
£} How to producs BOF : BOF chessper than
2 metal 20, v E, cosnese il and i

Phato 13. Give cur BOF to M Trang
integrated Ay products such

Faxilites: and Ecuipment: Mmmvsls falises (TG TMA and nscp romatograch, FTIR SEM-EDS, Elemental Anstyzer, Pore srface analyzes
JGSEEHMUTT

Utiization of el by ron
Farilfies and Ecuipment: Themoarcbysis faclises (TG TMA and 5C). Ganchrane
PSR Sirce i Dirog tube Surmace, Low Eirper u

Experimentsl facilltios at Kyoto Univ. and JGSEEKMUTT

, GC-MS, FTIR, SEM-EDS, Blemental Analyzer, Sulfur analyzer,

Expected outcomes and Prospects for the social implementation.
We are expacting the falowing autcomes from the SATREPS project
1. implemenation of a new fechroicgy for slizing low rank oosis and biomaes wasies in Thatand
2 s bl e s e Plicec el iy of e ko ol
PTTRTI W courtries

lx;sESWmmz:mhvn'mmm bl
We hiave held a Workshop fiat pubicize the SATREPS actity with 1 me a—m u/sssm delagates on Mevd' 1,2016
Thraugh this kind of acsvity we wil extend the resubs of the SATREFS + wil surely quacaniee such actities

Aftendee from ASEAN countries (Msrchi, 2016, Bangkok, um:mmnop)
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Development Igf é\gu ‘u"uffe T;Chﬁoitog for Ft‘?Od Security and JST-JICA SATREPS “The Project for Development and Dissemination
N o or the Ne neration $ of Sustainable Production System based on Invasive Pest
e Nobuaki GEAMOTO" and Varin TANASOMWANG? - Management of Cassava in Vietnam, Cambodia and Thailand”
1Tokyo University of Marine Science and Technology, 2Department of Fisheries, Thailand Keiji TAKASU, Faculty of Agriculture, Kyushu University

Invasive diseases and insect pests of cassava

in Southeast Asia: the rapid acosleration of rade

ameng SEAsia have led to increzzing orop damage from
and insect pests, incl.

Next-generation of aquaculture system promises solutions to current issues C: Asia: Cassava (Fig. 1) i ical

Aquacultur hss boomed in ecant years woridwide, and now accounts for amost 0% ofalfishery produoe. HOwever, ish S 308 | o o et e s o oo o e

grest many problms. nluing equen isese oubreks,securing stable suppies of e, and maitenance ofsafety. ndhere s | s et e o oo v
these i industry, Thailand

‘cassava witchas' bioom and Sri Lzmznc!sm

and.lapan hmmdupmleunaeb-o&ehnobwhdﬁelopmsymm boostng pmducﬁonofwupers.subass.pvm joug, cazsmu
masais wrus [SLCMV) (Fig.3). These diseases and insects

and other commercially important va particular, moleeularbve«ﬁra surroqm production potential and penerates bilions of dollars
vaccines, affeed of stricter afety protocols were the focus. of foreign cumancy reventse 3= cash crop and 3 are suspected to zpread quickly and widely by movemsnt of
Fowsdsoonmdmwwedsﬁmnsasamwd:wm! ‘aquaculture bio-energy crap (Fig. 2). cutfings (Fig. 1)

This project aimed to leverage molecular genetic findings to develop strains that grow rapidly and are resistant to disease and stress.
We also attempted to use certain species of fish as surrogates to produce the gametes of species that have so far proven difficult to

culture, as well as developing technologies for other aspects of including the fish meal as

feed, pr!vemonof infectious diseases, mdzssuam:eoﬂoodsafely.

Project organization

Fig. 2MLipurpas uses of

Technologies transferred and develaped in tis project
o S i 3
i W FIg.1 Casanea slants (125, e (cenda) aned e cutings coscesa and e siarch

- o

gt Ador haraca, atem cufigs ane st 1 b ok ity Py ——————
W ok e ey are plamsd. =) m::m.umymgmm
(e Oty Project goal: D of mode systems for sustai preduction in Viztnam and Cambodia
. veserioves
T i Collaborative research Institutes : Kyushu University, Tr.lwu University of Agriculture. University of Tokyo. Riken, and Nagoya
Towe Untvaray ot minn University, Japan: Agricultural Genetics Insttute, Pant Protection Research Institits, Hung Loc Agricultural Research Center, Nong Lam

University, Vistnam: University of Batambang, Gamtadia; and Rayong Fieid Grops Research Cear, DOA, Thatand.
Research components: There are the four research components. ST1, ST2, ST3 and ST4 to conduct intemational collaborative research
project (2015-2020).

[P, || Siomemnatacincons ([ wen st
Finaa recasech ' [Rezsarch Caome for
Agucxy, Jagan - [rcricunrat 3 ce

$T1: Plant Disease Management 5T2: Insect Pest Management
+ Cassava phytopissmaiinus detection technology (Fig 4) + Guide book for cassava insect pests nd their natural ensrmiss (Fig 8)
Effective pest monitoring system Using ICT(Fig.5) + Effective biological contral of mealybugs (Fig. 7)
Fig. 4 Firyloplasim A
e et K piro 0 s o s ey e,
ST2: Seed and Geneti e e
Healtny cassava seedings (Fig. £) 5T4: Di i
+ Infroducson of Thai's technology to Vistnam and Cambosdia . i of healthy gs and

- New breeding technolegy for shnmnng breeding cycle pest manzagement tools
- Bassline suney (Fig. 9)
E _ Clparity deveiopment {Fig.10)

[

Rl!kmllum:mmlidl riproponic oubune {oenter), and
Tor reatihy sneding productone o AT, Han, Wielnam, o
Expecled outcomes: 0.0 Tt rmhing o young scents o
Mirﬂgarxllmulsﬁ:mdmaldrwpﬁls -y
1 Pest manitoning system usin
3. Sustainablz healthy cassava seedmg praduction and disssmination system in .
Cambadia and Vieinam (Fig. 11)
4 Transfer of technology and knowledge of cassaua produstion in Thaiand 1o Vistnam 1
and Cambodia
5 Capacty crop d brzeding
and rural development
8. Benefit parm;; counines Wﬁi"; tmdm\bﬁhhmﬂ.mbmﬂ'm R ——
empioymant st procsssing plarts n the ragion, sening 23 3 source n .
Surrznt, grovding oL s, and ofoning poly Pits ® i e Lot e .
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SATREPS Project: Development of Internationally Standardized Microbial Development of Functional Nanocarbon-Based Catalysts for

Biomass Conversion Processes

Resource Center to Promote Life Science Research and Biotechnology
Tetsuya Kida, Professor,

Ken-ichiro Suzuki*, Hiroko Kawasaki Biological Resource Center, National Institute of Technology and Evaluation (NERC) and
Witiaksono, Siti N. Projono and Bambang Sunarko indonesian institute of Sciences (LIPI) “Sresent aaess: Toyo Unk Agvauture Department of Applied Chemistry and Biochemistry, Kumamoto University in Japan
— oot pogran —ro—
Purpose of Project utput of Project
: 1.I08CC, Indonesian ratcral microbial rescurce: - el T (506 rocsion from emace
for buman heakh and enveormental restonston b EEEES, was esiablishesd i LIPY o colect and R, "w‘“'n..,,.‘“‘m. e =
+ An ex-situ conservation of inderesian microtial ] fron croorgaciama 1o prcemole fLer aAcly éﬂ" B v”% -y
rescuross irough impavement of Indonesian Z.lemllmlnhmlnncss:ld of Indonesian ““/ \ - fiode
Mcratial Cellection at RCB-LIPY . § fcrRrganizms in complance with CBD related s -
+ Sustainable utilization of Indoresian microbisl and regulations. CnmsingmBebeeiy sty n...;...m.....u.-.. [ erra ERCLEREPEIRRY counes |
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Development of New Processes with Thermotolerant Microbes for
Bio-refinery Including Biofuels, towards Utilization of ASEAN Biomass

Mamoru Yamada', Savitree Limtong?, Anton Muhibuddin® and Somchanh Bounphanmy*
1 Graduate School of Sciences and Technology for Innovation, Yamaguchi University, Japan. ZFaculty of Science, Kasetsart University, Thailand.
 Faculty of Agriculture, University of Brawijaya, Indonesia. * Faculty of Natural Science, National University of Laos. Laos PDR.

Developments

(" In this project, we develop new and low- " /~
cost bioconversion processes of agricultural
residues to useful materials including bio-fuels,
using thermotolerant microbes from tropical
environment. Japanese side develops new
fermentation production technologies including
the i of

microbes. Thai side develops technologies
including isolation of thermotolerant microbes
for the use of agricultural cellulosic residues
and Indonesia and Laos sides develop techno-
logies including isolation of thermotolerant
microbes for the use of agricultural starch
residues.

By mutually complementary studies on
the isolation and breeding of microbes,
fermentation, and technology development, it
is expected to develop low-cost fermentation
production technologies towards efficient
utilization of agricultural residues in each of the
| countries concemed. )

(" Efficient utiization of biomass for biofuels ) |
or other useful materials is needed fo
overcome the problem of the global warming.
For use of agrcultural residues in ASEAN
countres, in which there is abundant biomass,
we will develop nextgeneration technologies
with thermotolerant microbes that will enable
bioconversion with greatly reduced running
\_costs.

Achievements B

o
(7 . Acquisition of thermotolerant and tough |

microbes for high-temperature fermentation
or temperature-uncontrolied fermentation.
of effective high-
fermentation  with  agricultural
especially in Thai and Indonesia.
3 of

Enzyme and acid treatments
Saccharification of biomass

Thermotolerant and tough microbes
High-temperature or uncontrolled fermentation

Concentration or dehydration of materials

@~

Smple hm\onlam

residues,
Synergistic

fermentation with agricultural

especially in Indonesia and Laos.

of an effective
" separation procedure to concentrate fer-
mented materials.

5. Development of the total process as a new
technology from the upstream to down-
stream in production of useful materials
with ASEAN biomass, especially in Tha.

6. Tight network formation for utilization of
ASEAN biomass.

7.Fostering of young scientists involved in
utiization of ASEAN biomass. I\

3 /

residues,

Acetic acid

L-Lactate (Bioplastic) Looibore

n-Butanol (Biofuel)

%)

Optimal Design of Green Energy Systems Based on Photovoltaic
Source for Rural Electrification in Malaysia

Mohd Amran Mohd Radzi’, Masrudin Abd. RahimZ, Dr. Che Hang Seng?, Prof. Dr. Hideaki Ohgaki®,
Mohd Izhwan Muhamad?

Universiti Putra Malaysia, 2Un of Malaya, *Kyolo Universil
/(:) Rural Elecirification in Malaysia \ Assessment uging HOMER Software
In Sarwiak, which s [XXEL

lacated in Borneo Isiand,
the: estimated coverage
in 2015 is anly 34%, and
1o be targeted o achieve
£0.6% in 2020. Alhough
there are various existing
warks on instaling
rerewable systems,
patential of evaluating
them for furthe:
improvernent can be
carmied cur, especially

with apprapriste uesi;:/

[ E—

\

2 Objective
Ta develop optimal design of fully green energy
systems based on photovoltaic (PV) source
with reasonable cost and appropriate dispatch
=nergy strategy for rural electrification in
two selected areas in Sarawak

1aih LA/ Autonamy o)
2uWh LA/nnual Theoughpet (kuh] 4,516 B51
‘ConvertsrRectiler Mean Dutput (W} as B
/inverter Msan Outpes [kw) 0 nas
s Conclusion

The work has successfully been carried out to design snd
simulate the renewsble energy systems. The proposed
systems have been configured in HOMER with all
companents involved such ss PV source, load, battery
and converter. The results conclude the optimized results
with the lowest NPG.

Future Prospect
ppropriste design with comprehensive anslysis through powerful software tool like HOMER should provide better
ture prospect in ensuring sustsinable renswable systems. Through the optimsl . the cost will be bl
and should enhance possibility of applying the systems to fully cover all unelectrified sreas. Finally, the supplied

lectriity later will provide better ife for rursl people.
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Study on Energy Usage and Quality of Life for Rural Community
Through Rural Electrification using Renewable Energy
Masrudin Abd Rahim’, Che Hang Seng!, Wallace S.H. Wong?, Mohd Amran Mohd Radzi®

ideaki Ohgaki*, Hooman Farzaneh*
* UMFEDAC, unwsny nlMaJaya Mlaysia 'mhmm‘m}'m‘ nyuf'rnndngys;m Malzysia
Futra Malaysia, Ml + Ky

Community Renewable Energy Implementation in Thailand

Milubon Luangshosid”, Keiichi N, Ishihara’ ‘Ewwvgg;!v%ngsapalz‘ and Chatchawan Chaichana?)
Graduate School of Kyoto Uni T
Faily o Engrasing, Coiang s Univery

To sty thes envergy LE=age Sref aer o ez, e 7
cnscs on thesiirice Saramak, habaysia. Several rural ullages in Sorak havve ben ierified iwhers some of the viliages s slecrifations i
s gy s, ertizuirty by st borme syshems (SHEs), whils same ofiers reroned non-slecified due 1o ther mors remote geogrgicallocalion.
Iben camiuis wih e e lectifcaton e i, SHE), have ben sucing on the cherges i the energy usage pu'iemandhe Tring lestyle
Afcrurers el

Rsruewable Energy {RE} s ane of the key elements for sustainable developenent in
Thaslard and in ofar countries. Usng RE, irstesd of fossil fusl, helps raduction of
guenhrxmgases which ca e giokal warming. in househald scde, RE tan be used
o exarple, frewond of charcoal is used to substhule Ligd
F:Imb.lmGwrx LPG for cacking. Sclir PV is used o generale clecincly for

* 147 communities inerestad and partsipatad the
workshop

Fur |
o hese ileges. Based cm the fincingecoy ey g s st af the ilkage:

Introduction

Enegy is indispensable For the develspent of human scoiety. In tis line, “Energy for ol is issued in Sustainable

Development Goal 7 and the deveicpment of sustainable nral elecrifcsion schemes ane requied. Cumenty, 1o

eronide basic household deciricity with standalcre renevable enengy (RE) sysiems, such as sobe home syslems

(SHSs), is comsidered one of the solufions in remole vilages whers the g power i not aconommicelly feesible

Hewerver, 3 fair numbes of the rural elecyificion projects have been obeerved 10 be unsustainable, due % vanous
resors The evallsion of Viodd Bank neal skecrificasion propcs found (e evidence of direct impact an

generatizn 2t ;wmnemnmnw;munnymnmmdm

commurities e the smtsnatiity of such schemes. For fis purposs,

cxMaberative roesieh which o ees cn e Fibicr Sk, Viakyeia, whare Severs rurad vilages remains i e

cigrd corcien due 1o the guographial bisin, Four e coomurdies, Nenarcin T Jencein and
Survgel Merah, with cifleren rugal electifiation plarks (Bred, SHSs), han “ﬁ”gges

ﬁ'tmﬁz";, ot FREEA and the Iing Mestye o thase vliges, T 1 sherws the dflerent criestion

in these vilages.

Methodology

Torneasire the chirge of ety of the vilagers, a face e faes inlerdew besed inestigalion has been saried su befar

ad sfer the elechifisation. We s the concept of the qualiy of ife 1QOL) mmm.fy- wilagers' living ifestyle vith i
reskated b the enegy.

Or salar energyis y uised for ey el d
dwmg s electric Pt

Conrnunity RE project \mnumi“igmb.demdm ey
productian The cermemuri

*+ 42 prajects propasal were appraved by Ministry of
critesion

Ko resauaces far enigy prodhuction. 1'h==.—=9, prodcedis ren sed ccaly In Energy Thailand

tis way. he exrerunity ity

) b sl I ackiion, the sl .
ﬂummdnax:'lmsmkiprq::lsnghu'owde\mbwmumly + 26 projects were successfully imglemented
rermiers. This i very sig SDG). v

rger scale i in ey
d‘ulzgng Commnly RE greject recqares covirbution (2.3. copit, laber,
cornitimen) frem cormmirty mesniers in order to drive the RE preject mnning Mast Figum 1. The
of the caxes, using bdka»ddi:ﬂEmmmmmmsmkﬂN: actians g n

oty e
Methodology

i
which -

Enaray

RE Type of Approved Projects

Bogie Bomsss Mydm  Wind  MEW Blodisw
= Approuad project

o 1 guide the resesrch

1 Whatis the curen sl of the ORE secicrin Thalarc?
2 What ot the sirengihs of the CRE sect

3 Wlmhwlmg:slmCREmhu

4, What are the epperiurities tht e CRE secter could pursue to help it grow?

T s s questions, four reseerch metods vere used — sy,
ferviews, greup dssion s desk-top research,

Based en the 4 b:yr:semmu‘inhmeﬁmlmwd:ﬂgmdw
e 2 3 B nsterial far greup dscussion, The s

Sucrses implamantation

Wisconsin QOL indicators.

(M.A Becker, 2014) Enargy

Gmel:!l&!lh‘aﬂirnLeul Eiectricity appliances

ctiviies and Ocew -Dxiyaﬂw!yp!nem

"""‘duz“'w"m“"? 5 EHES Faavs buen Fatslisd Inffis
o _u'nlbhiwh + External condit System ety nd v ool
“Sadial Relafians Suppert

Design

et of Diily Liing,
vt Analysis and Report

surveys
e o e ocus g were ideriahes g Fetruaey and Mo oy
Ty

z aseullie
Erojeat from Miniciry of Enargy Thallznd)

Varp bt

The: face-to-face interview his been condurted 1033 vilagers, ranging fiam 205 71 years ok
Dasecan 50 far, the flkrning e ke with respect 10 e vilagers' @

Satisaction bewst oL
Most o e lagrs (75%) e eceve et ced L pmry schoel e
i awerage (RM 3,831 men)
50% ilsgees e bt i o bt
- Thirki conpect with reghibons, and are in good hesithimancl cordticns
- Perscrial achilies, L. walching movies o going for shopping, are 3t very kow level because their access
= transpariation

L T —
ARtlunim

@ s ow o5 om
[ The aiirs of the project ane

et + 1o siucy the: aneTgy Wsage paHEMm e Mestyle Lefor and aher S clectsifiation of rurel comimurity
PRy e e e in interior Sorsswak, Malzysia

] ~mﬁmummsclmmur|mu-mmmmmny on the differences
arwdior similarities. between e enery isage paiten and Bt of the ullapmﬂudn\e«ml nral

lecirfication scharmes

Wi conrdustad irberimas in 4 s lban vilages in Sarrwk, Malspsia. The OCL anslysis shows 3 mono-
b sy Leder ron-slectrfcatitn Goniion. SHS are about 1o b installed in cre viliage, We wil
cantinue the irterview session for these vilages ofer the elecyifiarion or any b changes in the exterral
candi

NIV ERSITY
o VAL m@l" n J\ i .
KPOTD UNVERSTY  Myariner, Cornboci, and Pilgimes resssrehers s wart s sttend this coletorston resserch.

Bimtantion and
Vinn

i . The folowing hey facicrs ane identified for both

R et 7 sumessiul and dscontinuesd procs:
« Chwireg RE reseuress
L+ Mty
L v roseares =+ Boce relation wif educion st ion
- Codinvesiment
s Lot afon scessil CRE pojecs e upion 1
Tecknabogy PURSL| et Intenticn and vision
5 dorsrmset Mmgmgm sl and Human rescurce
i iy . ty, Goverenent and bocal authsity

e

Figurs 4.

TR £t v siae,isimoatant et e projct hae e eacer o has e kederi

resmbers and local atheily. I clfres words, it s very ficul o check hess Sciors & the
Harring suage.
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o Dr. Motoaki Seki
& RIKEN Center for Sustainable Resource Science (JAPAN)

= Molecular breeding of cassava by heavy-lon beam mutagenesis and transformation
Huy Le

Insmu(eof Agricultural Genetics (VIETNAM)

Marker nalysls for Improving disease

MAHIDOL
. MAHIDOL Mahidol University (THAILAND)

General Description of the Research Project
L T

This coliaborative research project aims to
Xl oo odseaa g o 1 acnencia

molecular braeding of Usetul cassava
plants,such as those Wi high-yleid and high
‘added value In Southeast Asia, by applying
Ieading-60ge Sclence and tachnology to useful
{genatic resources of cassava, an important.
tropleal crop.

unfavorable environment
| {hoid 0. Osgotrophy sai)

Crop Production in the world

l[urysustaiilalilb)ﬁ'ee)
Work Together towards the SDGS!
SUSTAINABLE s
DEVELOPMENT ::.’s ALS
3 Sovatime o,
g l I i
cx>
- il e
@ GOALS

|
SUMITOMO CHEMICAL GROUP

GLOBAL PROJECT

4 4th JASTIP Symposium

“Biomass to Energy, Chemicals, and Functional Materials™ WJAST[P
3rd and 4th July 2017 NSTDA, Thailand

RE implementation - PV installation program in University of Yangon

Dr. Pho Kaung / Rector of University of Yangon, Dr. Hla Toe  Pyay University and University of Yangon
Dr. Aye Ave Thant / University of Yangon, Hideaki OHGAKI / Kyoto University
Kyocera, and Earth RE Co. Lid.

WnierstyofYangn wants o uppysabis sty by sing ey snargy: Ssenoly EqUInantof e niversiy s sboLt UL
Al preject ha boen [sunahed ot otaleion of a PV Syshom or 2 research and eoucatan in URversity of Yangan. AZD kW and-
fied P/ system has been designed and installed in the newly b research compound wihich has the maximum availsble capacity of up to
43 K PV mogules in the roof. m;aanzmmmme acdiional 30 K grid-tizd PV system has been started. Wik also

collect the Pt in the uikdng and th g iy, 2= el he slecncly Qenerstion from e
installed P\ system to cptmization of he future P\ syste

4 |
LAt

Ervagry Lomd ot Lod

e

PV sutput is supplied o emergency load.
wucwmbuwunmm
i chargad by PV cutpus,

Opesrassin of 201 KN P with 104V Lison Battery ssarage system in Yargon University

|Electricity consumption in the Science Building of University of Yangon |

Ve started 5 bas jon of the electricity of the sciznce buikding from March,
2016 by using power logger P 33854, Hiok. Fig.2 shows 3 typical elsctricity consLmpsicn patism
from June 5t 11, 2016 Itis clear that thers wene black-outs almost onos in 3 day. However, the
durafion of the black-cut wazs less than 10 minutes. The longest durstion of the black-out was
minutes at Junz & 1o Jun 7. The diesel back-up genarator (750 KIN) has been installed in the powsr
distribution station and it has been operated by manual. Thersfore, the bisck-out of the grid power line
Gould be longer than the coserved ane. Currsrtly the pesk lscincity consumption doss not excesd 50
KW, but it should be larger in the new research buikding. Therefore 100 KW P system should be
SIS prepared However the limitation of the usget. the designad system is tarpeting anly partisl

- equipment, smerpancy lights which requires about 3 K

[Next phase of 30.Z4 kW for pilof plan TOD KW | Expecied ouicomes

The sifs of the project are:
10 detin the it B ysteminth research bulding o
supply 3 tae seotiiy
-t monitor the lectricity consurnption pattem and stability of
the grid electr
o teaching and ressarch of student and young researchers
-to design addibonal 30.24 KV grid-Bed PV system in the

rasearch building
<o design the fnal goal of 2 MW PV system

ew University Ressarch Catre of UY, some science advanced research equipmeat will west up in (his ceaire,
[Uriversity of Yangan, 11041, Ezmayit Vangon.
[We have abundant of RE resources 2nd situations, we want to do i with other
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Company

AZ Science Thailand Co. Ltd ! A Z
(] |

SCIENCE

Dai-Ichi Kikaku Co. Ltd A D I< Dai-lchi Kikaku

Eight-Japan Engineering
Consultants Inc.

Hitachi Zosen Corporation Bangkok Office H I t Z

Hitachi Zosen

Eight-Japan Engineering Consultants Inc.

Mitsui Chemicals Singapore R&D Centre,
PTE LTD

PP Mitsui Chemicals

JFE Steel (Thailand) Ltd. @

JFE

JFE Engineering (Thailand) Ltd. @

JFE

I2P Ventures i a .6 Ventures

Shimadzu (Asia Pacific) Pte Ltd. @ s H I MADZU

Excellence in Science

. ®
Kikkoman Biochemifa Company kl k ko ma_n

seasoning your life
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Company

11

12

13

14

15

F1

F2

F3

Toyo Business Group

Benja-Wins Co.,LTD

Thailand Environment Institute

Mitr Phol Innovation Center

Green Innovative Biotechnology Co.,

Litd.

JICA Project AUN/SEED-Net

JSPS Bangkok Office

JST

h gTOYO

TOYO BUSINESS GROUP

\\\lBenjc-Wins

TE}

THAILAND
ENVIRONMENT
INSTITUTE

MITR PHOL
Innovation &
Research Center

\L

GiB

Green Innovative Biotechnology

%

.9
AUN/SEED-Net jica’

55 11 A A

n Science and Technology Sornoy
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Name

Akevadetch Youngyuenstaporn
Akifumi Ogino

Akiko Doi

Akio Nishijima

Akira Kawanami

Akira Takagi

Alongkorn Ayuwatana

Amnart Insavang

Anjali Madhavan Shijo
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Anurak Winitsorn
Anuwar Saengsri
Aphisit Poonsrisawat
Apiluck Eaid-ua
Apiluck Eiad-ua
Atsushi Tsutsumi
Atthapon Srifa
Auttapol Golaka
Bambang Sunarko
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Banjong Buhiran
Benjaphon Suraraksa
Benjarat Bunterngsook
Benyapa Suwan
Bhakavadee Viseshakul
Cdompong Ngamkhom

Chakkaphan Wattanawikkam
Chalor Panutrakul
Chanahan Puenchabel

Chann Sokhuma
Chatchai Thamsuaydee
Chatohauy Chichan

Chayawan Chatirotsnleon

Chewarat Panrachapin

Chiaki Ogino
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Chomtana Yubaniyane
Chonpoopideb Teamuidebalcou
Choochart Chaiyakot

Chularat Sakdarannaroy
Daisuke Masuyuki

Damrongrit Niammuad
Dararat Maneejan

Dechatorn

Duangporn Thiengwatanatham

Affiliation

YANMAR S.P. CO., LTD.

Cabinet Office, Government of Japan

JSPS Bangkok Office

Waseda University

Sumitomo Chemical Asia Pte Ltd

Kyoto University

Petroleum and Energy Business Development IRPC Public
Company Limited

Petroleum and Energy Business Development IRPC Public
Company Limited

Mitsui Chemicals Singapore R&D Centre, PTE LTD

PTT Global Chemical Public Company

PTT Public Company Limited(PTT)

AZ Science Thailand Co. Ltd

National Science and Technology Development Agency
King Mongkut's Institute of Technology Ladkrabang

King Monkut's Institute of Technology Ladkrabang
University of Tokyo

Mitr Phol Group, Mitrphol Innovation and Research Center
Siam Cement Public Company Limited

LIPI

King Mongkut's University of Technology Thonburi

IRPC Public Company Limited

National Center for Genetic Engineering and Biotechnology
National Center for Genetic Engineering and Biotechnology
NSTDA

Mitr Phol Group, Mitrphol Innovation and Research Center
YANMAR S.P. CO., LTD.

College of Nanotechnology, King Mongkut's Institute of
Technology Ladkrabang.

IRPC Public Company Limited

Thailand Institute of Scientific and Technological
Research(TISTR)

YANMAR S.P. CO., LTD.

Thai Roong Ruang Energy Co., Ltd.

Chiang Mai University (CMU)

National Center for Genetic Engineering and
Biotechnology(BIOTEC)

Toyo Business Group

Kobe University

Feed Addition co.,

co

Chulalongkorn University

JFE Steel (Thailand) Ltd.

Mahidol University

Toyo Business Group

Geo-informatics and Space Technology Development
Agency(GISTDA)

Department of Agriculture (DOA), Ministry of Agriculture and
Cooperatives

Department of Alternative Energy Development and
Efficiency (DEDE), Ministry of Energy

PTT Public Company Limited

120



46
47
48
49

50

51
52
53
54
55
56
57
58
59

60

61
62

63

64
65
66
67
68

69

70

71

72
73
74
75
76
77
78

79

80
81

82

83
84
85

86

87
88
89
90
91
92

Eiichi kawai

Endo Kiyomi
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Haruka Saito
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Hideaki Ohgaki
Hiroyuki Hasebe

| Made Sudiana
Indika Thushari
Isara Chaorakan
Jason Loh

Jeeranun Doangkum

Jessada Jongsukvarakul

Jirarat Kamonsawas
Jirawadee Matoon
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Jun Takashima
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Kancavate Tungpimoleut
Kangakon Sroymaho
Kanisorn Kaenring

Kanokarn Kocharin
Kanokwan Mukkata

Kanyarat Jampathong

Karanick Minakanishtha
Karsioete Teerantayanarn
Kazuhiko Aoki

Keerati Saongpitai

Kei Ayukawa

Keiichi Ishihara

Keiji Takasu

Kinya Sakanishi

Kitiya Wannasri
Kitsirirat Koonkuer

Kittiya Plermijai

Klanarong Srirod
Kohei Saito
Koki Koyama

Kolawachara Timinkul

Konrat Kerdnawee

Korakod Nusit

Korrakit Pongpiriyapap
Kridsanapon Seakphukheaw
Kuniaki Yamashita

Kuntanik Panti

Tokyo University of Agriculture and Technology
JICA (Indonesia)
JERA Power (Thailand) Co., Ltd
AA World Eco Co., Ltd.
Thailand National Science and Technology Development
Agency(NSTDA)
NEDOrepresentative office in Bangkok
National Center for Genetic Engineering and Biotechnology
Kyoto University
JFE Engineering
LIPI
SIIT, Thammasat University
Kasetsart University
I12P Ventures
National Science and Technology Development Agency
National Electronics and Computer Technology Center
(NECTEC)
IRPC Public Company Limited
Co organized
Department of Agriculture (DOA), Ministry of Agriculture and
Cooperatives
AUN/SEED-Net (JICA Project)
NSTDA

Prince Royal's College

Toyo Business Group

National Center for Genetic Engineering and Biotechnology
(BIOTEC)

Energy Research and Development Institute - Nakornping
Chiang Mai University

Department of Agriculture (DOA), Ministry of Agriculture and
Cooperatives

Chulalongkorn University

GIE
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Kyoto University

Kyoto University

Faculty of Agricultue, Kyushu University

Fukushima Renewable Energy Institute, National Institute of
Advanced Industrial Science and Technology

YANMAR S.P. CO., LTD.

National Science and Technology Development Agency
College of Nanotechnology, King Mongkut's Institute of
Technology Ladkrabang.

Mitr Phol Sugar Corporation Ltd,

JSPS Bangkok Office

Tokyo Metropolitan University

Department of Agriculture (DOA), Ministry of Agriculture and
Cooperatives

Chulalongkorn University

Naresuan University

Toyo Business Group

National Science and Technology Development Agency
JSPS Bangkok Office

BSC
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135

136

137
138
139
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141

Makamas Sutthacheep
Makoto Oguma
Mamoru Kanzaki
Mamoru Shibayama

Manaswee Suttipong

Masahiro Hanafusa
Masahito Yano
Masaki Sato

Mayuree Phonyiem

Metta Chareonpanich
Miwako Doi

Nampetch Padungpetch
Napat Kaewtrakulchai
Napat Wonganan
Narong Sirilertworakul,

Naruatai Worasatit

Narumon Thongkhaw
Natchanapong Vajiravongburi
Natthawut Neamjan
Natthida Veeramongkornkun
Nilubon Luangchosiri

Niran Roongsawang

Noboru Noguchi

Nobuaki Takahashi

Nobuko Sugawara

Nobutaka Ito

Noriaki Matsuo

Noriko Furuya

Nuengnam Navaboonniyom
Nuwong Chollacoop

Osamu Kobayashi

Paiboon Suksangobkalanarn
Paidawan Soannongoa
Pakorn Petchprayoon

Paphanarin Raeoklorn
Papitchaya Utanun

Paripok Phitsuwan
Parnchewa Udomsap
Patraporn Wattanakulchart
Pattaraporn Nim-O
Paweena

Pawnprapa Pitakjakpipop

Peerada Prommeenate

Phakwipha Sutthiwaree

Phantida Lowattanamart
Phonnapa Yapan

Piangpit Pattanamonglchon
Pichai Uamturapojn

Pichet Rojanapitayakorn

Ramkhamhaeng University

JICA

Kyoto University

Kyoto University ASEAN Center

Energy Research Institute Department of Chemical
Technology, Faculty of Science, Chulalongkorn University
YANMAR S.P. CO., LTD.

Mitsui Chemicals Singapore R&D Centre, PTE LTD
Singapore Office, JST

College of Nanotechnology, King Mongkut's Institute of
Technology Ladkrabang (KMITL)

Kasetsart University, Department of Chemical Engineering
JST

Chulalongkorn University

King Monkut's Institute of Technology Ladkrabang
National Metal and Materials Technology Center (MTEC)
NSTDA

Department of Agriculture (DOA), Ministry of Agriculture and
Cooperatives

Eight-Japan Engineering Consultants Inc.

Inspector General,

Mitr Phol Innovation & Research Center

JSPS Bangkok Office

Kyoto University

BIOTEC, NSTDA

Hokkaido University

YANMAR S.P. CO., LTD.

AZ Science Thailand Co. Ltd

Faculty of Engineering, Chiang Mai University

Hitachi Zosen Corporation Bangkok Office

JSPS Bangkok Office

AA World Eco Co., Ltd.

National Metal and Materials Technology Center (MTEC)
JST

Petrochemical and Performance Material Business
Development IRPC Public Company Limited

YANMAR S.P. CO., LTD.

Geo-informatics and Space Technology Development
Agency(GISTDA)

BSC

NSTDA

King Mongkut's University of Technology Thonburi

King Mongkut's Institute of Technology Ladkrabang
National Metal and Materials Technology Center (MTEC)
Thailand Environment Institute

King Mongkut's Institute of Technology Ladkrabang
National Metal and Materials Technology Center (MTEC)
King Mongkut's University of Technology Thonburi,
Bangkuntien

Department of Agriculture (DOA), Ministry of Agriculture and
Cooperatives

National Metal and Materials Technology Center (MTEC)
Thailand Environment Institute

Thailand Environment Institute (TEI)

SCG Chemicals Co., Ltd.
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177
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179
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182

183

184
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Pinit Jirukkakul

Pipat Suttiwisedsak
Pipat Chitnumsab
Pitak Laovatanakul
Piyanan Tessen
Piyaporn Wangsirikul
Plearnpis Luxananil
Poayad Kontong

Pongsakorn Sunvittayakul

Prasert reubroycharoen
Prasit Palittapongarnpim

Preedawan Chaisnchonlathon

Purichaya Kupteyit
Puspita Lisdiyanti

Puttinun Jaruwat

Rinnapatch Khongsuksipas

Rit lemthanon
Rubwad Mathuranyanon
Ryuji Takahashi
Saranya Peng Ont
Sathaporn Wantawee
Saytip Bourleart
Seiya

Shigeki Murata
Shigeru Fujino

Shin Fujita

Shiro Sadoshima
Shoko Tsurubo

Shota Komoto

Siripit Songtawee
Siriporn Theammaka
Siritham Na-Ranong
Sirorat Naterung
Siwa Pothitapana

Sombat Yumuang
Sriwan Wongmisansri

Suchat Pongchaiphol

Suda Natrchalayuth
Suddaen Rodbhai
Sumittra Charojrochkul

Sunsa

Supapan Seraphin

Supapis Polngam
Suppasit Sermcornedd
Suppasit Termpornlerd
Surawut Chuangchote
Susumu Akasima

Department of Agriculture (DOA), Ministry of Agriculture and
Cooperatives

Ekarat Pattana Company Limited

Electricity Generating Authority of Thailand (EGAT)

National Metal and Materials Technology Center (MTEC)
Mitr Phol Group, Mitrphol Innovation and Research Center
Princess of Naradhiwas University

BIOTEC, NSTDA

YANMAR S.P. CO., LTD.

Department of Agriculture (DOA), Ministry of Agriculture and
Cooperatives

Faculty of Science, Chulalongkorn Universitt

NSTDA

Department of Agriculture (DOA), Ministry of Agriculture and
Cooperatives

LIPI

Department of Agriculture (DOA), Ministry of Agriculture and
Cooperatives

NECTEC, NSTDA

OEA

mitrphol

University of Electro-Communications (UEC)

PTT Public Company Limited (PTT)

Mitr Phol Group, Mitrphol Innovation and Research Center
YANMAR S.P. CO., LTD.

YANMAR S.P. CO., LTD.

YANMAR S.P. CO,, LTD.

Kyushu university

Shimadzu (Asia Pacific) Pte Ltd.

Ambassador of Japan in Thailand

Kyoto University

Dai-Ichi Kikaku Co. Ltd

Chulalongkorn University

TAIST Student

National Nanotechnology Center(NANOTEC)

Thai Beverage Public Company Limited

Industrial Technical Officer (Senior Professional Level)
Thailand National Science and Technology Development
Agency(NSTDA)

National Center for Genetic Engineering and
Biotechnology(BIOTEC)

National Center for Genetic Engineering and
Biotechnology(BIOTEC)

BIOTEC

YANMAR S.P. CO., LTD.

NSTDA

National Center for Genetic Engineering and
Biotechnology(BIOTEC)

Thailand National Science and Technology Development
Agency(NSTDA)

Geo-Informatics and Space Technology Development Agency
Chunghwa Chemical Synthesis & Biotech Co., Ltd. ( CCSB )
Office of the Cane and Sugar Board Ministry of Industry,
JGSEE/KMUTT-BIOTEC

YANMAR S.P. CO., LTD.
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Suthum Patumsawad

Suwit Taratuchkunchorn
Taisuke Odera

Takashi Inoue

Takashi Watanabe
Takayo Katayama
Takuo Ohata

Takuro Koga

Takuya Sato

Teerasil Chomkaew

Temsiri Sapsaman
Teo Guan Whee
Tetsuya Kida

Thamasak Yeemin

Thammanoon Dechoponchai

Thananant Akradechdamrong

Thanaphon Kansa-ard

Thanyaporn Foosrinuan
Thararat Phurahong

Thawatchai Khantisitthiporn

Theantham Theantaowein

Theppanom Nopparatchaiporn

Thibiporn Nalesong
Thida visetsukwattana
Thongthai Witoon
Titiporn Sangpetch

Toru Nishio

Toru Sumita

Toshiaki Umezawa
Totehapon chanintanochoti
Udom Techakijkajorn
Uthai Wichai

Verawat Champreda
Vichuda Sattayarut
Wahyu Dwianto
Waleeporn Donphai
Wanichar Sukprasertchai

Wanichaya Mekprasart

Wanida Kooamornpattana
Warasirin Sornlek
Watchara Permchart

Weang Arekornchee
Weerawat Runguphan
Wichai Opanukul

Wichanee Bankeeree

King Mongkut's University of Technology North Bangkok
(KMUTNB)

NSTDA

Eight-Japan Engineering Consultants Inc.

Embassy of Japan in Thailand

Kyoto University

Kyoto University

Riken Singapore

Kikkoman Biochemifa Company

Kikkoman Singapore R&D Laboratory PTE LTD
Petrochemical and Performance Material Business
Development IRPC Public Company Limited

King Mongkut's University of Technology North Bangkok
(KMUTNB)

I2P Ventures

Division of Materials Science, Faculty of Advanced Science
and Technology, Kumamoto University

Ramkhamhaeng University

Petroleum and Energy Business Development

IRPC Public Company Limited

SCG Chemicals Co., Ltd.
College of Nanotechnology, King Mongkut's Institute of
Technology Ladkrabang.
AZ Science Thailand Co. Ltd
Biochemistry Kasetsart University
National Metal and Materials Technology Center (MTEC)
YANMAR S.P. CO,, LTD.
Thailand Environment Institute
Toyo Business Group
Toyo Business Group
Kasetsart University
Electricity Generating Authority of Thailand (EGAT)
Bara Scientific Co.,Ltd.
Mitsui Chemicals Singapore R&D Centre, PTE LTD
Kyoto University
YANMAR S.P. CO., LTD.
NECTEC
Naresuan University
BIOTEC,NSTDA
King Mongkut's Institute of Technology Ladkrabang
LIPI
Kasetsart University, Department of Chemical Engineering
JICA Project AUN/SEED-Net
College of Nanotechnology, King Mongkut's Institute of
Technology Ladkrabang.
Mahidol University
NSTDA
lecturer in filed of Applied Mechanics and Energy Tech.
Department of Agriculture (DOA), Ministry of Agriculture and
Cooperatives
BIOTEC
Department of Agriculture (DOA), Ministry of Agriculture and
Cooperatives
Chulalongkorn University
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237

238
239
240

241

242
243
244
245

246

247
248
249
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251

252

253
254

Wikanda Techanan
Winadda Wongwiriyapan
Wisanu Pecharapa

Wisara Hunthanee

Wongsakor Phongsopitanun

Worrawut Surin
Wottichai Manoi

Yaowateera Achawangkul

Yasunari Ueno
Yasuyuki Kono
Yindee Suttisawat
Yongsun Lee

Yongyuth Sawatdisawanee

Yopi

Yoshihide Kobayashi
Yoshihito Shirai
Yoshikazu UEHARA
Yoshimori Honkura

Yoshinori Furukawa

Yoshinori Miyazaki
Yvonne Ng

Science and Innovation, PTT Global Chemical Public Company

Limited
King Mongkut's Institute of Technology Ladkrabang

College of Nanotechnology, King Mongkut's Institute of
Technology Ladkrabang.

Thailand Environment Institute

Ramkhamhaeng University

Thai Roong Ruang Energy Co., Ltd.

Chulalongkorn University

Department of Alternative Energy Development and
Efficiency (DEDE), Ministry of Energy

Embassy of Japan in Thailand

Kyoto University

THAI OIL PUBLIC COMPANY LIMITED

Kasetsart University

Department of Alternative Energy Development and
Efficiency

LIPI

JST

Kyushu Institute of Technology

Mitsui Chemicals Singapore R&D Centre, PTE LTD
IST

New Energy and Industrial Technology Development
Organization (NEDO) representative office in Bangkok
AIST

I2P Ventures
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Contact Information

JASTIP Head Quarters
Tel: +66(6)-415-0060

FAX: +66(2)6640960

Email: jastip-contact@kura.kyoto-u.ac.jp
Website: http://jastip.org/
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