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winaM a
eboK

akasOOk ya ma a

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

Outline of Maniwa City: the Location
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Ok ya ma a
erutceferP

imiiN C yti
yusT ama C yti

yakO ytiC ama

naM i tiC aw y

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: 828km2 (including forest area of 653km2, 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 
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]
The region has urban areas where administrative, cultural 
and medical organizations are concentrated, as well as a 
thriving agriculture industry. 

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

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

Fuels: planer shavings, bark, etc.

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.

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

��������

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 

Turned into chips in the forest

Byproducts from timber utilization are turned into chips 

Used as fuel for electric
power generation 

Resources saved by turning bark into pellets

* High efficiency
* Automatic operation
* Compactness

Bark 

Offcuts and
wood piecesTimber from thinning

Unused timber in forests

Chips used as fuel

Planer shavings Pellets

Chips from 
lumber mills 

Fuel for electric 
power generation 

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 airChips from unused  

timber in forests
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3) Utilization of biomass as energy resources - 1 

Planer shavingsPlaner shavings

when pressed by when pressed by 
a machine . . . a machine . . . 

turn into turn into 
pellets like pellets like 
this.this.

PelletsPellets

Completed!Completed!

PelletizerPelletizer

Wooden pellet fuel: transformation into an environment-friendly solid fuel to replace petroleum

Pellet feeding Pellet feeding 
slotslot

PelletPellet--fired boilerfired boiler Heated swimming poolHeated swimming pool

Examples of pellet utilization: fuels for boilers and stoves

��������

3) Utilization of biomass as energy resources - 2
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.

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

Chips from lumber millsChips from lumber mills

Ethanol is extracted Ethanol is extracted 
from the chips from from the chips from 
lumber millslumber mills

Used by Used by 
officialofficial--use use 
vehicles of vehicles of 
Maniwa City Maniwa City 
and Okayama and Okayama 
prefectureprefecture

Gasoline: 97%Gasoline: 97%

Extracted ethanol: 3%Extracted ethanol: 3%

Used as fuel for 
garbage trucks of 
the Clean Center

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

��������

4) Utilization of biomass as materials

Then formed into Then formed into 
pellets.pellets.

Ready to be Ready to be 
used as kitty used as kitty 
litter.litter.

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

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

Hinoki chips are made into powder.Hinoki chips are made into powder.

Hinoki chipsHinoki chips

Yamabiko StadiumYamabiko Stadium

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

WoodWood--based based 
planter planter mocomoco
cubecube

Solidifies when wet.Solidifies when wet.
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Establishment of the Maniwa School of the 21st Century (April, 1992)

Historical town
revitalization group

Phase 1:
Study

meetings

EventZero-emission 
group

Partnership between 
industrial development 
and regional 
development

Wood biomass electric 
power generation (self-
sufficiency of in-house 
power)
Commercialization of wood 
chip concrete and the Hinoki 
chips for use as kitty litter 
Many other ideas for using 
wood byproducts

Development of a plan for 
establishing a cluster of 
industries for  efficient use 
of wood resources

Efforts to use wood 
byproducts
Wood biomass 
electric power 
generation
Development of 
wood powder 
concrete

The Doll’s Festival
Historical town
preservation

Summarizing the 
status quo, 
challenges and 
visions for the future
Supporting projects 
that will lead the 
development of a 
cluster of industries 
for efficient use of 
wood resources

Activities continued

“Platform Maniwa”

Phase 2:
Group

activities

Phase 3:
R&D

Phase 4:
Practical

implementation
with regional
involvement

Members:
Young 
business 
leaders in the 
Maniwa region
Purpose:
Gathering 
together to 
make practical 
efforts in 
community 
building

Enforcem
ent of D

ioxins A
ct

Event

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

The Maniwa School of the 21st Century established as an NPO in FY2002

playing an important role in supporting the projects

���������

Maniwa Maniwa 
Bioenergy, Bioenergy, 
Co., Ltd.Co., Ltd.

Maniwa Maniwa 
Biomaterial, Biomaterial, 

Ltd.Ltd.

Now leading the distribution of 
wood biomass!

Sept. 14, 2004

Two new companies for the Two new companies for the 
distribution of wood biomass were distribution of wood biomass were 
established in Maniwa.established in Maniwa.

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 
region.

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

Maniwa Bioenergy, Co., Ltd.

Capital: 10 million yen

Sells wooden pellets as an alternative fuel
to 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.

���������

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

Regional
development

Development of
new wood-based products

Energy supply

Building material
market

Maniwa Lumber
Association

Asahi River
Area Network

Wood Processing
Technology Center

Municipalities

Local
citizens

M
ain flow

M
ain flow

Lumber mill B

Lumber mill C

Lumber mill A

Lumber mill D
Maniwa County
Lumber Industry

Cooperative Union

Business A

Business B

Research 
support
Technological 
support

Local citizens and
local business
establishments

Companies and
research organizations

outside the regionFarming and other
regional businesses

Partnership

Maniwa Forestry
Association

Research Institute 
of Innovative 
Technology for the 
Earth, Ebara 
Corporation, 
Dainippon 
Pharmaceutical Co., 
Ltd., Watanabe 
Industry Co., Ltd., 
Kuraray Co., Ltd., 
etc.

Trees/Environment 
Network Association, 
Japan Center for Area 
Development Research,
The University of Tokyo, 
etc.

Supporting organizations
outside the region

Conducting the LCA of
forest resources

Establishment of the
Maniwa brand for
regional products

H
igher technology 

and higher 
efficiency

Note: Names are given of those 
companies and organizations 
that were involved in the 
concept up to 2003.

Maniwa BioenergyManiwa Bioenergy
Co., Ltd.Co., Ltd.

Maniwa BiomaterialManiwa Biomaterial
Ltd.Ltd.
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winaM a
eboK

akasOOk ya ma a

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

Outline of Maniwa City: the Location
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Sustainable Regional Development through Optimized 
Wood Biomass Use

Oct. 26, 2006

Maniwa Bioenergy, Co., Ltd.

Koichiro Nakashima

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

(Translated version of original text in Japanese)
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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 

Turned into chips in the forest

Byproducts from timber utilization are turned into chips 

Used as fuel for electric
power generation 

Resources saved by turning bark into pellets

* High efficiency
* Automatic operation
* Compactness

Bark 

Offcuts and
wood piecesTimber from thinning

Unused timber in forests

Chips used as fuel

Planer shavings Pellets

Chips from 
lumber mills 

Fuel for electric 
power generation 

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 airChips from unused  

timber in forests

��������

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

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

Fuels: planer shavings, bark, etc.

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.

(Wood biomass electric power generation started in 1984 
with the output of 175kW/h.)
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3) Utilization of biomass as energy resources - 2
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.

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

Chips from lumber millsChips from lumber mills

Ethanol is extracted Ethanol is extracted 
from the chips from from the chips from 
lumber millslumber mills

Used by Used by 
officialofficial--use use 
vehicles of vehicles of 
Maniwa City Maniwa City 
and Okayama and Okayama 
prefectureprefecture

Gasoline: 97%Gasoline: 97%

Extracted ethanol: 3%Extracted ethanol: 3%

Used as fuel for 
garbage trucks of 
the Clean Center

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

��������

3) Utilization of biomass as energy resources - 1 

Planer shavingsPlaner shavings

when pressed by when pressed by 
a machine . . . a machine . . . 

turn into turn into 
pellets like pellets like 
this.this.

PelletsPellets

Completed!Completed!

PelletizerPelletizer

Wooden pellet fuel: transformation into an environment-friendly solid fuel to replace petroleum

Pellet feeding Pellet feeding 
slotslot

PelletPellet--fired boilerfired boiler Heated swimming poolHeated swimming pool

Examples of pellet utilization: fuels for boilers and stoves
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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

��������

Ok ya ma a
erutceferP

imiiN C yti
yusT ama C yti

yakO ytiC ama

naM i tiC aw y

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: 828km2 (including forest area of 653km2, 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 
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]
The region has urban areas where administrative, cultural 
and medical organizations are concentrated, as well as a 
thriving agriculture industry. 

Outline of Maniwa City: the Region
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Establishment of the Maniwa School of the 21st Century (April, 1992)

Historical town
revitalization group

Phase 1:
Study

meetings

EventZero-emission 
group

Partnership between 
industrial development 
and regional 
development

Wood biomass electric 
power generation (self-
sufficiency of in-house 
power)
Commercialization of wood 
chip concrete and the Hinoki 
chips for use as kitty litter 
Many other ideas for using 
wood byproducts

Development of a plan for 
establishing a cluster of 
industries for  efficient use 
of wood resources

Efforts to use wood 
byproducts
Wood biomass 
electric power 
generation
Development of 
wood powder 
concrete

The Doll’s Festival
Historical town
preservation

Summarizing the 
status quo, 
challenges and 
visions for the future
Supporting projects 
that will lead the 
development of a 
cluster of industries 
for efficient use of 
wood resources

Activities continued

“Platform Maniwa”

Phase 2:
Group

activities

Phase 3:
R&D

Phase 4:
Practical

implementation
with regional
involvement

Members:
Young 
business 
leaders in the 
Maniwa region
Purpose:
Gathering 
together to 
make practical 
efforts in 
community 
building

Enforcem
ent of D

ioxins A
ct

Event

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

The Maniwa School of the 21st Century established as an NPO in FY2002

playing an important role in supporting the projects
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4) Utilization of biomass as materials

Then formed into Then formed into 
pellets.pellets.

Ready to be Ready to be 
used as kitty used as kitty 
litter.litter.

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

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

Hinoki chips are made into powder.Hinoki chips are made into powder.

Hinoki chipsHinoki chips

Yamabiko StadiumYamabiko Stadium

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

WoodWood--based based 
planter planter mocomoco
cubecube

Solidifies when wet.Solidifies when wet.
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Concept of a Cluster of Industries for  
Efficient Use of Wood Resources

Regional
development

Development of
new wood-based products

Energy supply

Building material
market

Maniwa Lumber
Association

Asahi River
Area Network

Wood Processing
Technology Center

Municipalities

Local
citizens

M
ain flow

M
ain flow

Lumber mill B

Lumber mill C

Lumber mill A

Lumber mill D
Maniwa County
Lumber Industry

Cooperative Union

Business A

Business B

Research 
support
Technological 
support

Local citizens and
local business
establishments

Companies and
research organizations

outside the regionFarming and other
regional businesses

Partnership

Maniwa Forestry
Association

Research Institute 
of Innovative 
Technology for the 
Earth, Ebara 
Corporation, 
Dainippon 
Pharmaceutical Co., 
Ltd., Watanabe 
Industry Co., Ltd., 
Kuraray Co., Ltd., 
etc.

Trees/Environment 
Network Association, 
Japan Center for Area 
Development Research,
The University of Tokyo, 
etc.

Supporting organizations
outside the region

Conducting the LCA of
forest resources

Establishment of the
Maniwa brand for
regional products

H
igher technology 

and higher 
efficiency

Note: Names are given of those 
companies and organizations 
that were involved in the 
concept up to 2003.

Maniwa BioenergyManiwa Bioenergy
Co., Ltd.Co., Ltd.

Maniwa BiomaterialManiwa Biomaterial
Ltd.Ltd.
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Maniwa Maniwa 
Bioenergy, Bioenergy, 
Co., Ltd.Co., Ltd.

Maniwa Maniwa 
Biomaterial, Biomaterial, 

Ltd.Ltd.

Now leading the distribution of 
wood biomass!

Sept. 14, 2004

Two new companies for the Two new companies for the 
distribution of wood biomass were distribution of wood biomass were 
established in Maniwa.established in Maniwa.

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 
region.

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

Maniwa Bioenergy, Co., Ltd.

Capital: 10 million yen

Sells wooden pellets as an alternative fuel
to 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.
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