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1. FIT (Feed-in Tariff)
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The Biomass Industrialization Strategy
Basic policies for biomass industrialization

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

2 Exit Strategy (Creation of demand & market)

Fully utilize Feed-in Tariffs 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

3 Entrance Strategy (Procurement of feedstock)

Establish an agricultural and forest management system to supply biomass
resources to manufacturers 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
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Basic Concept of Biomass Asia Project at EAJ
(Multilateral Collaboration on Biomass Utilization in East Aisa towards Low
Carbon Society)

Akio Nishijima, EAJ, Leader, Biomass-Asia Project Team

1. East Asia is an Engine of global economy.

2. Eats Asian countries share many common issues such as shortage of energy and
environmental problems.

3. East Asia region is rich in biomass resources.

4. Bipmass utilization is one of the most feasible approach toward sustainable
development of the region.

5. While no single country can address thses 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)
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Feasibility Study on Social Implementation of Bioenergy 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 acceptabilty) on

bioenergy

Region wide networking for the utilization of bismass in East Asia

Understanding of local needs and sustainability supply ofr feedstocks

Optimization of local production for local consumption and international market

ok oo

#3 eASIA VvV hOHIE
(ASEAN GHE A /3= & OFTHEDOE THR)

Feasibility Study on Social Implementation of Bioenergy in East Asia
(Approach)

1. Discuss and exchange information regarding research potential of each
organization in the field of biomass utilization

2. Identify significant specific researc areas to be jointly examained in light of
future utilization in the ASEAN region

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

4. dJointly 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 researcher’ activities through the participation of this
Program.

4. eASIA 7u =7 FOHEDFH
(ASEAN FH[E A 23— L DFTHEDE TR
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<#REH 1>A Policy Proposal for International Collaboration on
Biomass Energy between ASEAN and Japan

January, 2016
The Biomass-Asia Project Team
The Engineering Academy of Japan

Preface

It 1s necessary to promote the introduction of renewable biomass energy in order to
increase the energy self-sufficiency, reduce the carbon dioxide amount of energy sources
origin, and build a low-carbon society.

East Asia (ASEAN) is an Engine of global economy. East Asian (ASEAN) countries
share many common issues such as shortage of energy and environmental problems.
East Asia (ASEAN) region is rich in biomass resources. Biomass utilization is one of the
most feasible approach toward sustainable development of the region. While no single
country can address these common issues alone.

Thus, bilateral and region wide collaboration on biomass utilization is essential for our
sustainable development.

Among them, the ASEAN countries work together to consider the launch of Biomass
Open Innovation Centers, and the countries that work on technology actively and are
easy in people exchanges, should promote cooperation with each other.

Engineering Academy of Japan (EAJ) set up the study group (10 members) for
accelerating social implementation of biomass energy in East Asia (the Biomass-Asia
Project Team) in Nov. 2013.

Summary

The study group has focused on the ASEAN countries among the Asian countries.
ASEAN is now integrating economically and trying to strengthen its S&T capacities to
achieve sustainable growth. Since ASEAN countries have a lot of biomass resources,
they show a great interest in biomass energy. ASEAN started its economic integration
in 2015.

Japan should participate in the development of biomass energy in ASEAN countries as
an equal partner by promoting regional innovation based on region wide collaboration
and accelerating the cross-border movement of human resources between ASEAN and
Japan.

Biomass energy for power generation, heat utilization, and transportation fuel is being
introduced worldwide. Utilization of biomass can be further promoted in the following
ways.

Policy Proposal 1. Utilization in Biomass Power Generation and Heat Utilization
Biomass power generation has the following advantages.
1) It is a stable power supply with a high equipment utilization rate.

(Equipment utilization rate: biomass power generation 80%, solar power generation
12%, wind power generation 20%)
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2) Since the output power of biomass power generation can be flexibly controlled, it is
usable as a backup power source of the solar and the wind power generations.

3) Since biomass is transportable, its power plant does not require to be constructed in
the vicinities of the fuel and energy feed as in cases of solar and wind power
generation.

Existing pulverized coal boilers can be used for the co-firing power generation of biomass

(wood chips, pellets) with coal. Investment for new equipment is not always required

and the power generation efficiency is about 15%, which is higher than the dedicated

biomass power plant. Torrefaction (semi carbonization) pellets can improve the mixing

ratio with coal in the co-firing plant from the current 3% to 30-40%.

The features of the torrefaction pellets are as follows:

1) Good grindability (improvement of applicability to the existing thermal power plants),

2) High energy density (improvement of transportation and storage efficiency),

3) Higher water resistance (improvement of handling easiness as a fuel)

These features can significantly improve the co-firing percentage.

In order to realize the co-firing with high percentage of biomass, it is effective to

establish the structure for technology development and implementation of Torrefaction

pellets.

Policy Proposal 2. TUtilization as a Transportation Biofuel

Improving the mixing ratio of Bioethanol and Biodiesel fuel (BDF) in liquid
transportation fuels can contribute to the creation of low-carbon society. The second-
generation Bioethanol uses -cellulose-based biomass such as herbaceous and
agricultural waste as raw materials, and BDF uses the non-food plant as a raw material.
They can avoid conflicts with food. Due to the high cost of their raw materials and the
manufacturing, bioethanol in particular requires innovation regarding cellulosic
biomass conversion, such as fermentation and distillation, and improvement of
cultivation techniques for non-food vegetable. Inexpensive and stable supply of the raw
materials is also required.

Policy Proposal 3. Establishment of Regional Open Innovation Centers for Biomass
Utilization in ASEAN

To promote regional innovation, it is essential to collect and share regional knowledge
and experience. Japan should cooperate with the ASEAN countries in establishing the
regional open innovation center based on university-industry-government collaboration.
The regional open innovation centers can also promote human development and cross-
border movement of human resources and can be innovation hubs offering posts to
talented researchers who work abroad.

Recommendations
1. In order to solve the problems related to energy, such as the high amount of carbon
dioxide from energy sources, and to build a low-carbon society, it is necessary to

attain maximum limit of renewable energy. It is effective, in particular, to promote
the incorporation of biomass energy.
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2. As to the incorporation of biomass energy, the use of biomass in power generation and
heat utilization, and utilization of biomass as the transport biofuel are effective. They
are roughly classified into two.

2-1) In the biomass power generation and heat utilization, improvement of the co-firing
ratio of biomass (wood chip, pellet) in existing coal-fired power plant would contribute
to a low-carbon society, and this is the most effective means. The improvement of the
co-firing ratio should be promoted by the introduction of Torrefaction (semi
carbonization) technology that can improve the co-mixing ratio.

2-2) As to the use in transport biofuel, it is necessary to introduce the second-generation
Bioethanol (cellulose ethanol) and biodiesel fuel (BDF), and to increase their mixing
ratio in the existing fossil fuels.

For these, there is a need for technology innovation for cost reduction in raw materials
and manufacturing, a system for cheap and stable supply of raw materials, and
systems aimed at the mixing ratio improvement of bio-fuel.

3. In the incorporation of biomass energy, a system to promote biomass utilization in the
wide regional collaboration of bilateral and multilateral parties among ASEAN
countries where biomass 1s abundant should be immediately built.

“Biomass Asia” Project Team in the Engineering Academy of Japan
Dr. Akio Nishijima, Chair of the project team
Dr. Hideo Samura, Coordinator of the project team

Dr. Tomoko Saiki, Coordinator of the project team
Mr. Issey Sawa, Coordinator of the project team
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