[ ]
“Business and the Environment” International Workshop 2006 IG E s
Eco-Industrial Clusters Leading to Sustainable Local Development of Asia = S~ TS T8

\ Reporting from the Field: Japan \

Sustainable Regional Development through Optimized Wood Biomass Use
- Development of Eco-Industrial Clusters in Maniwa City, Japan -

e,

| ioEs |
Koichiro Nakashima -

Director, Maniwa Bioenergy Corporation Ltd.
President, Meiken Lamwood Corporation Ltd.

[

Maniwa City, Okayama Prefecture, Japan

Good afternoon, ladies and gentlemen. Today I as defined by the government.
would like to explain how Maniwa City is working to Last year, mergers of small municipalities took

develop eco-industrial clusters. place throughout Japan. In our region, too, as many

as nine municipalities were merged to form one city
Outline of Maniwa City: the Location .
that has a population of about 53,000 and covers a

wide area of about 828km?. This is Maniwa City.

; Today, I would like to discuss four projects under-
T ; taken in the Maniwa region. First, eco-power genera-
tion. Second, a project commissioned by the New En-

v hours o Tokgo by ergy Development Organization (NEDO), which has
(via Okayama airport)

Three hours from Osaka by car
(via Chugoku Expressway)

just started this year. Through this project, we aim to

Two hours from Okayama by JR train

develop our region in an environmental friendly way.

Third, our continued efforts to use biomass as an en-

Slide ® ergy resource, and fourth, utilization of biomass as

materials. I would wrap up my presentation touching

Outline of Maniwa City: the Region

e oy was o e g o e oy on some challenging issues that we are facing.
towns and villages on March 31, 2005:
Katsuyama town, Ochiai town, Yuhara town, Kuse town,
Mikamo village, Chuka village, Yatsuka village and
Kawakami village of the former Maniwa county; and
Hokubou town of Joubou county.
+ Popul: 1: 53,266 rdi the Basic Resids H H H B .
Relsor g, 130090 to e Baste Rescent Biomass Projects in the Maniwa Region
« Area: 828km? (including forest area of 653km?, which
constitutes approximately 79% of the city)
 Access: The city is located at the Intersection of the 1) Ecological electric power generation
Yonago, Chugoku and Okayama Expressways. Japan
Railway’s Kishin line runs through the city from east to
et
* Re l featt 3 . 0
oty e 2) Project consigned by the New Energy and
With the expanse of the Hiruzen and Tsuguro Highlands, :
deiny farming and siock raising fvive in the rogion Industrial Technology Development
[Central] B .
This is a mountainous region with old post towns along the Organ ization (N E DO)
historical road to Izumo still conveying the atmosphere of
the olden days. Forestry and tourism (with attractions like

Yuhara hot spring) thrive in the region.

[South] ilisati i
"The egion has urban areas where adminisiratve, cuura 3) Utilization of biomass as energy resources
and medical organizations are concentrated, as well as a
thriving agriculture industry.

4) Utilization of biomass as materials

Slide ®

Maniwa City is located midway between Okayama
City and Yonago City in the northern part of Oka-

yama Prefecture. It is a typical "mountainous region"

Slide ®
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1) Ecological electric power generation

(the first biomass resource utilization project in the Maniwa region)

The boiler shown below generates electric power using waste wood discarded by saw mills.

Outline of the biomass electric
power generation facility:

Electrical output: 1,950kW

Waste wood-fired boiler: Takuma N-600H
Evaporation: 20t/h

Steam pressure: 16kg/cm?G

Steam temperature: 270°C

Fuels: planer shavings, bark, etc.

In fiscal 1998, Meiken Lamwood Corporation expanded the scale
of its wood biomass (waste wood-fired) electric power generation.

(Wood biomass electric power generation started in 1984
with the output of 175kWih.)

Slide ®

Let me begin with eco-power generation project.
At Meiken Lamwood Corporation of which I am the
president, we use waste wood shavings to feed the
boiler and generate steam, which is used to dry wood
materials. The power generated from the boiler not
only meets our in house demands but also sold to
other companies since three or four years ago.

The feed stock tank, which was completed in 1997,
can store about 2,000m’ of wood shavings and has
been used for generating electric power since 1998.
Small independent electric companies were not al-
lowed to sell electricity six or seven years ago, but
with deregulation and the enactment of the Renew-
ables Portfolio Standard (RPS) law, sale of electricity
is now permitted under certain conditions. So today,
we both consume and sell internally generated elec-
tric power.

To be more specific, we now sell electricity to a pri-
vate company, Matsushita Electric Industries. As for
environmental credits, we sold them to Chugoku Elec-
tric Power till last year, but now we are negotiating
with Kansai Electric Power, which won our tender
offer.

Nomura Holdings also purchases our eco-power un-
der their green purchase program for a monthly fee of
600,000 to 700,000 yen, which we call "osaisen," a
monetary offering to a shrine.

Further business development requires additional
expenditure. We entered the electric power generation

business on our own with a plant originally designed

32

to consume 60 to 70 tons of wood waste in a day. As
the scale of business has expanded, however, about
150 tons of wood shavings will be required from the
end of 2006, so we need community-wide coopera-

tion to secure such a huge amount of feed.

2) Project consigned by NEDO

An experimental project in Maniwa City toward establishing a regional energy cycling system
using wood biomass

Outline of the project:

This project, consigned by NEDO, aims to establish a regional-cycling type society with the local production and
consumption of biomass. The objective is to enable the low-cost provision and transport of wood resources (unused
timber from forests, waste wood from lumber mills, pellets, etc.) regionally available in Maniwa City and the use of these
resources in the boilers at farming facilties, business establishments, lumber mills and so on as an altemative to fossil
fuels such as heavy oil and kerosene. Data on the energy conversion efficiency, operability and economy of the system
is being collected and analyzed, to demonstrate the feasibility of the business.

Project period: five years from fiscal 2005 to 2009

Resources saved by turing bark into pellets

Lumber mill
boiler system for dryer
Commercial facility:
air conditioning system
Business establishment:
steam boiler system
Farming facility:
boiler system for
hot water and hot air

iPlaner shavings | Pellets

* High efficiency
* Automatic operation
* Compactness

G fom
L TR

Timbor from thinving

Byproducts from timber utilization are tumed into chips.
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The second is the NEDO project which started this
year. Before that, we incinerated our wood shavings
to generate electric power and also used steam and
heat generated from the process. Although there are
many lumber mills in our region, it is very difficult
for these mills to establish a mechanism to recycle
bark wastes at their premises. Wood shavings were
designated as "industrial waste" by the government,
just four or five years ago. If these were to be inciner-
ated on-site, a huge incinerator would need to be in-
troduced, and then additional processing would be re-
quired before final disposal under regulations.
Therefore, the lumber mills have to transport waste
wood shavings to disposal sites in other regions,
which, of course, requires additional cost and thus
seems nonsense.

To cope with the situation, we incinerate a huge
amount of bark waste in our boiler. Fully dried wood
materials are in high demand in the wood industry,
but drying of wood materials requires high-end
facilities. To meet the demand, we have begun pro-
ducing pellets from wood shavings and supply them
to lumber mills as a fuel for drying wood materials,
which is done in cooperation with NEDO.

More specifically, we produce pellets from the re-
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mainder of wood shavings we consume internally as
a thermal energy source, and supply them to commer-
cial facilities and boilers for industrial use. Since last
year, we have been conducting experiments to use
waste wood materials as fuel for heating greenhouses
for agricultural use. Such fuel has great economic sig-
nificance in that it can be supplied at 70% of the unit
price of oil, and also allows us to use local resources
to the fullest extent.

3) Utilization of biomass as energy resources - 1

O Wooden pellet fuel:

into an friendly solid fuel to replace petroleum

i“.

Compitoa!

Planer shavings Pelletizer

Examples of pellet utilization: fuels for boilers and stoves

Pellet-fired boiler Heated swimming pool

Slide @

Next, let me speak about using biomass as an en-
ergy resource. In producing pellets, biomass - dried
shavings are solidified. In Japan, commercial produc-
tion of pellets began after the first oil shock, at the ini-
tiative of the then Ministry of International Trade and
Industry. The subsequent decline of the oil price, how-
ever, reduced the commercial value of pellets, and
eventually most manufacturers stopped producing pel-
lets, excluding one or two companies. Yet, as greater
importance began to be placed on biomass about five
years ago, pellet production has been increasing
gradually.

Today, pellet production in Japan barely exceeds
10,000 tons, while environmentally-advanced Europe
produces about 6 million tons of pellets annually,
which holds a small but important share in the energy
resources market. In Japan we have a wealth of un-
used wood resources, which should be fully used as
thermal resources locally. Our pellets are used for
boilers at heated swimming pools and spas in the

neighborhood, and also for stoves at schools, homes,
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and public organizations.

3) Utilization of biomass as energy resources - 2

O EB3 gasoline: gasoline mixed with ethanol (3%)
Ethanol extracted from wood is used in Maniwa City; test runs of official-use vehicles with E3 gasoline are now underway.

O BDF: bio-diesel fuel derived from food products
In Maniwa City, ecologically-efficient BDF is produced from used Tempura oil.

=
Used as fuel for il
garbage trucks of [ o
the Clean Center E \
— s
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Used as fuel for
guest vehicles of
the Hot Spring

Hotel Association  ©

The biomass potentials of Maniwa region, attracts
increased attention nowadays. For example, Mitsui
Engineering and Shipbuilding recently built a plant in
our region where they conduct experiments for devel-
oping E3, gasoline mixed with ethanol, and will soon
decide on whether or not to begin using the technol-
ogy commercially from the next year.

On the other hand, inns in the Yubara Hot Spring
resort in our region use bio-diesel fuel for their
vehicles. So, local awareness about biomass use is

changing positively.

4) Utilization of biomass as materials

O Wood pieces of Hinoki (Japanese cypress) used as kit litter

Hinoki chips

‘Yamabiko Stadiur

Slide ®

planter (moco
cube)

Wood biomass is used for various purposes other
than as an energy resource, such as for making kitty
litter or cat sand. We can see that the use of discarded
materials is increasing.

In our region, a manufacturer of secondary con-
crete products has just started producing wood-based

concrete. Though commonsense would suggest that
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concrete is incompatible with wood, they are promot-
ing the production of this innovative product, bearing
in mind the vulnerability of concrete.

Lastly, I would like to discuss some challenging is-
sues that we are facing today and the background of

these potentials.

Establishment of the Maniwa School of the 21st Century (April, 1992)

(the starting point of our efforts to establish a resource-cycling type society in the
Maniwa region)

Joy suixolq Jo jusu

1992 1997 1998 2000 2001 2002 2003

The Maniwa School of the 21st Century established as an NPO in FY2002
- playing an important role in supporting the projects

Slide

Looking back, the initiatives underway in the
Maniwa region today started in 1992 when a study
meeting was convened by about 20 people, who were
concerned about the future of this mountainous re-
gion and thought it necessary to encourage companies
and individuals to take action to revitalize the region.

Traditionally, wood processing has been a major
business in our region, where lumber mills, the wood
products, and a market for raw wood effectively in-
teracted with each other. However, such favorable re-
lationships were being lost gradually, and concern
over the situation led to the study meeting. Phases 1
to 3 have already been completed, and we are now at
the stage of applying research results commercially to
start new businesses in various fields.

Such initiatives led to the establishment of two
companies in 2004, Maniwa Bioenergy Co., Ltd. and
Maniwa Biomaterial, Ltd. As the "face" of the energy
business of this region, these companies play a lead-
ing role in promoting the use of wood biomass as a
fuel. They will also develop and distribute biomass
products, while exploring new uses of wood biomass

as materials.

FY2004: establishment of two new companies that will lead the initiatives
for efficient use of biomass

The new companies were established with
funding from 18 companies (lumber
operators, etc.) and organizations of the

Sept. 14, 2004 region.
Dual efforts from the energy and material
- aspects increase the efficiency of resource

Two new_companies for the cyeling

distribution of wood biomass were g

established in Maniwa. @ Maniwa Bioenergy, Co., Ltd

«Capital: 10 million yen

+Sells wooden pellets as an alternative fuel
o replace petroleum.

@ Maniwa Biomaterial, Ltd
~Capital: 5 million yen

+Sells materials produced from
sawdust and shavings as reusable
resources.

+Conducts research, education and
information provision activities to
encourage widespread use of biomass
resources.

Now leading the distribution of
wood biomass!

Slide @

These companies were funded by members the
"Maniwa School of the 21st Century," an NPO estab-
lished as a result of the study meeting. The member-
ship covers a wide range of businesses and includes a
lumber dealer, sake brewer, president of an iron facto-
ry, doctor, cook, furniture worker, government em-
ployee, and printer. At our request, the local forestry
association also funded the companies. We will en-
sure that these companies enhance their capabilities
and successfully distribute, manage and deliver vari-

ous kinds of bio- products.

Concept of a Cluster of Industries for
Efficient Use of Wood Resources

Pt up to 2003,

Regional }
levelopment
]

Parnership

< Farming and other >
_

-

P
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The Maniwa region is home to many wood-related
organizations, lumber mills, and a forestry associa-
tion, which have their own strengths. We aim to net-
work such strengths to create a mechanism to supply
energy on the one hand and produce new wood prod-
ucts on the other. This concept is associated with the
clustering of small companies mentioned earlier.

What Dr. Anbumozhi said in his presentation is also
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true to the Maniwa region. We too have a wealth of
resources, but most of these resources have remained
unused. We aim to use such material resources and
human resources as well, and effectively combine
them for further industrial development.

Historically, Japanese people were very good at
utilizing wood resources, cleverly using them first as
materials and then as energy resources. It may sound
somewhat exaggerated, but Japan seems to have be-
come one of the least successful countries in the
world in terms of using wood materials in the last
thirty years. After World War II, the government
launched afforestation programs and trees were

planted in mountains throughout the country. But to-
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day, such efforts are hardly rewarding. As you may
know, Japan imports lumber from various parts of the
world, and Japanese cedar and Hokkaido's larch are
among the lowest priced timbers in the world. Such
low valuation indicates that Japan no longer has a
sound mechanism for using wood materials. Faced
with such a situation, we hope to help create a new
mechanism by sharing the experience of Maniwa, and
to build a recycle-oriented society in our region by en-
couraging the use of local energy resources and
materials.

With this remark, [ will conclude my brief presenta-

tion on Maniwa's efforts. Thank you very much.
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‘ (Translated version of original text in Japanese) ‘

Sustainable Regional Development through Optimized
Wood Biomass Use

- Development of an Eco-industrial clusters in Maniwa City, Japan-

Maniwa Bioenergy, Co., Ltd.

Koichiro Nakashima
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Outline of Maniwa City: the Location

Three hours from Tokyo by air
(via Okayama airport)

Three hours from Osaka by car
(via Chugoku Expressway)

Two hours from Okayama by JR train

Slide ®
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1) Ecological electric power generation

(the first biomass resource utilization project in the Maniwa region)

The boiler shown below generates electric power using waste wood discarded by saw mills.

Outline of the biomass electric
power generation facility:

Electrical output: 1,950kW

Waste wood-fired boiler: Takuma N-600H
Evaporation: 20t/h

Steam pressure: 16kg/cm2G

Steam temperature: 270°C

Fuels: planer shavings, bark, etc.

In fiscal 1998, Meiken Lamwood Corporation expanded the scale
of its wood biomass (waste wood-fired) electric power generation.

(Wood biomass electric power generation started in 1984
with the output of 175kW/h.)

Slide ®

2) Project consigned by NEDO

An experimental project in Maniwa City toward establishing a regional energy cycling system
using wood biomass

Outline of the project:

This project, consigned by NEDO, aims to establish a regional-cycling type society with the local production and
consumption of biomass. The objective is to enable the low-cost provision and transport of wood resources (unused
timber from forests, waste wood from lumber mills, pellets, etc.) regionally available in Maniwa City and the use of these
resources in the boilers at farming facilities, business establishments, lumber mills and so on as an alternative to fossil
fuels such as heavy oil and kerosene. Data on the energy conversion efficiency, operability and economy of the system
is being collected and analyzed, to demonstrate the feasibility of the business.

Project period: five years from fiscal 2005 to 2009

Resources saved by turning bark into pellets

oo E A M
!Planer shavings | Pellets Lumber mill:

]' boiler system for dryer

Commercial facility:
Gl i N air conditioning system
Bark Business establishment:
Used as fuel for electric steam boiler system
[P R Farming facility:

R Chips used as fuel boiler system for

AR IOENESIUEEEES | | hot water and hot air

Unused timber in forests Chips from unused |} KK ))
timber in forests

=== mmmsmsmm = - = LT -
Timber from thinning |————p  Ofcutsand 1L} Chips from High efficiency
[ codnioce sHN: lumber mills * Automatic operation
Byproducts from timber utilization are turned into chips * Compactness
Slide ®
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3) Utilization of biomass as energy resources - 1

when pressed by turn into
amachine . .. pellets like
A this.

Planer shavings Pelletizer

Examples of pellet utilization: fuels for boilers and stoves

b S
Pellet feeding
slot

Pellet—red boiler ) Heated swimming pool

Slide @

3) Utilization of biomass as energy resources - 2

O E3 gasoline: gasoline mixed with ethanol (3%)

Ethanol extracted from wood is used in Maniwa City; test runs of official-use vehicles with E3 gasoline are now underway.

Ethanol is extracted Used by
)| from the chips from official-use
& lumber mills vehicles of
5 Maniwa City
Chips from lumber mills Extracted ethanol: 3% and Okayama
prefecture

O BDF: bio-diesel fuel derived from food products

In Maniwa City, ecologically-efficient BDF is produced from used Tempura oil.

Used as fuel for
guest vehicles of
the Hot Spring
Hotel Association

Used as fuel for

garbage trucks of =
the Clean Center r‘

Slide
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Outline of Maniwa City: the Region

* The city was formed by the integration of the following
towns and villages on March 31, 2005:
Katsuyama town, Ochiai town, Yuhara town, Kuse town,
Mikamo village, Chuka village, Yatsuka village and
Kawakami village of the former Maniwa county; and
Hokubou town of Joubou county.

+ Population: 53,266 (according to the Basic Resident
Register, Aug. 1, 2006)

Area: 828km? (including forest area of 653km?, which
constitutes approximately 79% of the city)

+ Access: The city is located at the intersection of the
Yonago, Chugoku and Okayama Expressways. Japan
Railway’s Kishin line runs through the city from east to
west.

Regional features:

[North]

With the expanse of the Hiruzen and Tsuguro Highlands,
dairy farming and stock raising thrive in the region.
[Central]

This is a mountainous region with old post towns along the
Okayama - historical road to I1zumo still conveying the atmosphere of
Prefecture I:l @R the olden days. Forestry and tourism (with attractions like

o

Yuhara hot spring) thrive in the region.

[South]

The region has urban areas where administrative, cultural
and medical organizations are concentrated, as well as a
thriving agriculture industry.

Slide ®

Biomass Projects in the Maniwa Region
1) Ecological electric power generation

2) Project consigned by the New Energy and
Industrial Technology Development
Organization (NEDO)

3) Utilization of biomass as energy resources

4) Utilization of biomass as materials

Slide @
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4) Utilization of biomass as materials

O Wood pieces of Hinoki (Japanese cypress) used as kitty litter

:[Then formed into
pellets.

Ready to be
used as kitty
litter.

Hinoki chips are made into powder.

Solidifies when wet.

O Wood-based concrete: development of a new concrete product with wood chips and cement

Concrete
products are
produced by
mixing Hinoki
chips and
cement. Yamabiko Stadium

3

Hinoki chip:

planter (moco
cube)
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Establishment of the Maniwa School of the 21st Century (April, 1992)

(the starting point of our efforts to establish a resource-cycling type society in the
Maniwa region)

. Phase 2: Phase 3: Phase 4:
Phase 1: Group R&D Practical
Study activities implementation
meetings with regional
involvement
. Historical town
vembers. italization group . - > Partnership between
‘oung m Activities continued . N
business ®The Doll's Festival E industrial development
i ®Historical town o' Development of a plan for and regional
Iead_ers n lhe preservation 2 establishing a cluster of develo?)ment
Maniwa region r<n 8 industries for efficient use m i
Purpose: of wood resources < .
Gatt':ering S| ze é 2| “Platform Maniwa”
together ™| | group 3 ®Wood biomass electric =
ogether 0. o power generation (self- » Summarizing the
make practlcal e Efforts touse wood " sufficiency of in-house status quo,
efforts in byproducts o power) challenges and
community >Wood biomass o ® Commercialization of wood visions for the future
buildin electric power X, chip concrete and the Hinoki > Supporting projects
g _ generation =3 chips for use as kitty litter that will lead the
> Development of @ ® Many other ideas for using devel t of
wood powder > levelopment of a
concrete o wood byproducts cluster of industries
- for efficient use of
I wood resources
1992 1997 1998 2000 2001 2002 2003

The Maniwa School of the 21st Century established as an NPO in FY2002
- playing an important role in supporting the projects

Slide @




S

[ ]
“Business and the Environment” International Workshop 2006 IG E
Eco-Industrial Clusters Leading to Sustainable Local Development of Asia

FY2004: establishment of two new companies that will lead the initiatives
for efficient use of biomass

The new companies were established with
funding from 18 companies (lumber
operators, etc.) and organizations of the

Sept. 14, 2004 region.

Dual efforts from the energy and material
aspects increase the efficiency of resource

Two new.companies for the cycling
distribution of wood biomass were '
established in Maniwa. . Maniwa Bioenergy’ Co., Ltd.
+Capital: 10 million yen
+Sells wooden pellets as an alternative fuel
: : : 5 to replace petroleum.
Wheieitsyz Wlzeiisyz, } ) )
Bloenergy, Blormaterial, ® Maniwa Blomaterial, Ltd.
Co. L, L, +Capital: 5 million yen

+Sells materials produced from
sawdust and shavings as reusable

resources.
K L. . +Conducts research, education and
Now leading the distribution of information provision activities to
wood biomass! encourage widespread use of biomass
’ resources.
Slide @

Concept of a Cluster of Industries for
Efficient Use of Wood Resources

Trees/Environment -

o . ;
Network Association, ey == e R TV Note: Names are given of those
éaparlw Center g:r Areah & > companies and organizations
evelopment Research, P SEDIEITOELE that were involved in the
The University of Tokyo, 7z Maniwa brand for || concept up to 2003.
etc. regional products \ ptup )

Condiicting the LCA of

Supporting organizations fi t resources
outside the region

ocal
. citizens |
Reg|onal Asahi River Technological

Area Network
I Lumber mill C

Wood Processing
Technology Center
esearch

AN

Lumber mill D

Lumber Industry
Union

Local citizens and
local business
establishments

Partnership
Farming and other
regional businesses g’
AN laniwa Bioene y /,f Research Institute
> c < z of Innovative
0., Ltd. -
g2 =20 ) N - P < Technology for the
S . Earth, Ebara
Corporation,
Dainippon

Pharmaceutical Co.,
Ltd., Watanabe
Industry Co., Ltd.,
Kuraray Co., Ltd.,
etc.
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