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21
Cyclical Diagram of “21st Century” Quality Development in Manufacturing

Quality as a result of a 
technological base

Quality as a result of applications

20th century-
style cycle

Functions are 
generated

User-friendliness is 
generated

Quality as a result of the five 
senses and a feeling of attachment 

Affection, attachment, 
and charm are 

generated

Quality as a public good

New values and 
business models are 

generated

Manabu Akaike, President, Universal Design Institute, Inc.
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Hinoki (Japanese cypress) Romance-style interior 
finishing material

Sazanami (rippling waves) Series

Conventionally, wooden flooring and wall 
materials were finished with flat surfaces.  In 
this series, the surfaces of these materials are 
carved into traditional hatchet and 
Kamakura carving patterns which take 
advantage of the sense of depth and the 
natural tree rings of genuine solid wood to 
generate a naturally textured feel.  These 
completely new interior finishing materials 
can be used in a wide range of applications.  
In addition, mass-producing the surface 
cutting, polishing, and coating processes 
ensures the stable supply of these materials.

The coating materials used on these products 
offer a superior level of safety, and do not 
contain toluenes, xylenes, or styrenes.

Product features Design features

1. When used as flooring material, the product offers a 
tangible sensation upon walking, is anti-slip, and helps to 
guide the walker.

2. The product is visually interesting, with play of light and 
shade.

3. The surface finish is possible only because the material is 
solid wood.  The material is natural and healthful.

1. The light and shade of the highly textured surface finish 
gives a visual effect like that of rippling waves.

2. The highly textured surface finish generates tactile 
effects such as the tangible sensation of walking.

3. By combining the use of this product with conventional, 
flat surfaced materials, the effects of both materials are 
optimized.

Nissin Wood Industry Co., Ltd. Kyushu Office
2-25-45, Takahira, Kumamoto-shi, Kumamoto 
Prefecture 860-0085
TEL 096-344-2401      FAX 096-344-2403
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Tatami mats born in the forest?

Environmentally friendly

Hinoki tatami mats consist primarily of sliced wood chips, which are produced from thinned 
and/or small-diameter hinoki trees.  Thinned trees are trees which are harvested when forests 
are thinned out.  After saplings are planted, the growing trees must be thinned periodically.  
The thinning allows for the growth of large trees which can be used as pillars in residential 
buildings, while also protecting the forest from landslides and related disasters.  At Hida Forest, 
we make the most of our limited natural resources, doing away with adhesives in a 
revolutionary production method to create a high-quality tatami mat.  (Patent pending.)

Hida Forest Co.: “Healthy Hinoki Tatami Mat”
Hinoki (Japanese cypress) is a type of wood with a unique, pleasant scent and a variety 
of effects.  The scent of hinoki helps to fight tree rot-causing bacteria, holds down the 
breeding of house mites, and maintains the indoor environment in a healthy state.  
Fresh fish products are placed on hinoki leaves to take advantage of the hinoki’s ability 
to control the proliferation of mold and bacteria, prevent oxidation, and keep the food 
from spoiling.  
Note: For the first several months after they are laid down, these tatami mats give off a 
strong scent of igusa (rush plant).  The sensation of smell varies with each individual.

In addition, the scent of wood has been proven to produce a state of relaxation (forest 
bathing effect), and the fragrant ingredients are widely extracted for use in a variety of 
products, including air fresheners, bath salts, moth repellents, and antimicrobial agents.  
Hinoki is generously used in our hinoki tatami mats, which offer these kinds of forest 
bathing, moth repelling, and microbe-fighting actions.

Since they are made of natural materials, hinoki tatami mats are easy to dispose when 
renovating the building.  Leave them out in the open, and they return to the soil.  Incinerate 
them, and they generate no toxic substances such as dioxins.  The tatami mats are created with 
the future of our natural environment in mind, and feature the uncompromising use of natural 
materials.  The product was approved as an Eco-Mark Product in 1999.

We compared the durability of hinoki tatami mats with that of conventional tatami mats made 
of straw.  The average straw tatami mat becomes uneven (bumps and depressions on the 
surface) with continued use.  However, the hinoki mats last longer while maintaining a pleasant 
cushioning sensation.  On the long run, hinoki mats are cost-effective and contribute to the 
effective use of limited resources.

Superior durability and longer life compared to mats made of straw

Hinoki chips

Hemp 
cloth

Lamella

Thread

Lamella
Rush

Hemp cloth
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Methane fermentation plant

Ecospace

Back yard

Roof

Methane tank

Kitchen waste; sewage sludge

Gas 
holder

Biogas
Gas 

engine

Liquid fertilizer 
tank

Electricity; waste heat; carbon dioxide 
gas (trigeneration)

Waste liquid 
made into liquid 
fertilizer

Antenna kitchens
Restaurants

Eco-vegetable 
system
(Hydroponic farm)

Harbestory

Micro wind 
generator 
billboard

Electricity

Electricity; waste heat 
(cogeneration)

Solar panel power 
generation

“City Biomass Lab”

“Growing furniture”
Roof greening materials 

utilizing rubber chips from used 
tires

“Organic rice farming” with 
year-round incorporation of 
“Triops longicaudatus
(freshwater tadpole shrimp)” and 
“Streptocephalus proboscideus
(freshwater fairy shrimp)”

“Center for Eco-Design”

NPO “Platform 21”

Environmental 
incubation 

facility

“Hydrogen production system”
“Fuel cell cogeneration system”

utilizing hydrogen

Marunouchi Farmers’ Club

“Signs or symbols 
for lacquer ware, 
ceramic ware, plaster 
ware, etc.”

Miniaturization, 
decentralization,
Super-high 
efficiency

Possibility of fuel 
cell in future
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Imuraya’s
commitment to a 
society with an 
environmentally sound 
material cycle

Research cooperation
Technical guidance

Fertilizer

Liquid 
fertilizer

Methane gas Solid 
fertilizer

Feed

Research cooperation
Technical guidance

Research cooperation
Technical guidance

Organic waste materials

Pesticide-
free 
vegetables

Organic waste materials

Energy

Waste plastics
Paper waste

Edible 
meat

Organic waste materials

Imuraya Confectionery 
Co., Ltd.

Research 
organizations

Composting 
operations

Crop farms

Biogas

Power generators; 
boilers

RPF

Livestock 
farmers

Feed
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3. Energy/matter balance in the manufacture of a wide variety of products

Kitchen waste (1 t/day)

Separation

*Operation cost of subcritical system 4,000 yen/t

Fatty acid DHA, EPA Water soluble 
protein

Glycerin Bone Lactic acid; 
pyroglutamic acid

(Derived from used 
edible oil and meat)
(93 kg/t) 46,000 yen/t

Bone china
(2,000 yen/kg)

(30 kg/t)
(11 kg/t)

(10 kg/t) (23 kg/t)
(8.9 kg/t)

Health foods; cosmetics

Health foods Functional 
foods Raw material 

for cosmetics

Industrial use; 
consumer 
products 

Biodegradable 
plastic

Residue after separation of 
valuable materials (0.8 t)

Total: 527,000 yen –
2,000 yen = 525,000 yen/t 
+ portion not requiring 
incineration 65,000 yen/t

*No dilution

Methane fermentation
(Retention time: 3 days)

Fermenting tank volume: 
2.4 m3

Utilization of 50% of total waste heat
(Heating of fermenting tank 16 kWh/t)

*Power generation: 131 kWh (1,310 yen/t)
Sales of power 10 yen/kWh

*Liquid fertilizer (0.7 t): 140,000 yen/t
Spraying in parks

Subcritical water processing

39,000 yen/t
(1,300 yen/kg)

279,000 yen/t
(3,000 yen/kg)

20,000 yen/t
(2,000 yen/kg) 1,780 yen/t

(200 yen/kg)

������

é

������

Zoo composting system utilizing maggots for the reuse of livestock waste 

Headquartered in Miyazaki City, Field Co., 
Ltd. has commercialized a technology of 
utilizing special houseflies to produce organic 
fertilizer using livestock waste such as fowl 
droppings.  Field Co., Ltd. has been involved 
in the production of organic products since 
fiscal year 2000.
The improved housefly adults live for about 
three weeks, during which time they lay eggs 
every two to three days.  When these eggs are 
harvested and mixed with organic waste such 
as that from livestock or food processing, 
they hatch into larvae (maggots) in one to two 
days.  Through the utilization of such matter 
as the enzymes secreted by the larvae, the 
waste turns into organic fertilizer in only 
four days.
The larvae can then be harvested for use as 
high-protein feed with antibacterial 
properties for livestock and young fish.  The 
empty chrysalis shells contain chitosan, 
protein, “Assort” growth promotion 
ingredient, and “Forcebol” strength-building 
ingredient, and can be used in a variety of 
applications in high value-added, 
environmentally appropriate agricultural 
chemicals, pharmaceuticals, and cosmetics. *Japanese distilled liquor

Adding 
housefly 

eggs

Improves the disease 
resistance of plants
Raises the sugar 
content of fruits and 
makes them last 
longer
Promotes root growth 
and development
Soil improvement 
effect, etc.

Decreases the 
incidence of disease 
in livestock
Promotes growth 
and development; 
builds strength
Produces 
antibacterial 
substances

Extraction of 
valuable substances 
such as chitin and 
acetylcholine 
esterase
Allow them to lay 
eggs for the 
following year

Utilize the 
fertilizer and 
feed for the 
production of 
farm 
products and 
livestock 
again 

Cattle

Pigs

Chickens

Shochu* 
lees

Bioorganic 
fertilizer
“Muska”

Fertilizer made 
from housefly 

larvae
“Bun Bun”

Housefly adults
Empty chrysalis 

shells
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Antibacterial proteins identified at the National Institute 
of Agrobiological Sciences 

Bacteria, etc.
Antibacterial 
protein   

Secropin B, D

Attacin       

Lebocin 1, 2, 3

Moricin

Defensin

Coleoptericin

Rhinocerasin

Defensin

Bombyx mori (silkworm)

Bombyx mori (silkworm)

Bombyx mori (silkworm)

Bombyx mori (silkworm)

Allomyrina dichotomus (rhinoceros beetle)

Allomyrina dichotomus (rhinoceros beetle)

Oryctes rhinoceros (coconut rhinoceros beetle)

Oryctes rhinoceros (coconut rhinoceros beetle)

Biosynthesis of defense-related protein

Granule cell
Lipopolysaccharide

Fat body

Antibacterial protein

Organism in which protein was identified

In addition to the above, over 200 varieties have been identified 
worldwide

Defense-related proteins are a general term for proteins 
which are produced by organisms to defend themselves 
against microorganisms such as bacteria.  Antibacterial 
proteins are well-known examples.
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21
Cyclical Diagram of “21st Century” Quality Development in Manufacturing

Quality as a result of a 
technological base

Quality as a result of applications

20th century-
style cycle

Functions are 
generated

User-friendliness is 
generated

Quality as a result of the five 
senses and a feeling of attachment 

Affection, attachment, 
and charm are 

generated

Quality as a public good

New values and 
business models are 

generated

Manabu Akaike, President, Universal Design Institute, Inc.

Hinoki (Japanese cypress) Romance-style interior 
finishing material

Sazanami (rippling waves) Series

Conventionally, wooden flooring and wall 
materials were finished with flat surfaces.  In 
this series, the surfaces of these materials are 
carved into traditional hatchet and 
Kamakura carving patterns which take 
advantage of the sense of depth and the 
natural tree rings of genuine solid wood to 
generate a naturally textured feel.  These 
completely new interior finishing materials 
can be used in a wide range of applications.  
In addition, mass-producing the surface 
cutting, polishing, and coating processes 
ensures the stable supply of these materials.

The coating materials used on these products 
offer a superior level of safety, and do not 
contain toluenes, xylenes, or styrenes.

Product features Design features

1. When used as flooring material, the product offers a 
tangible sensation upon walking, is anti-slip, and helps to 
guide the walker.

2. The product is visually interesting, with play of light and 
shade.

3. The surface finish is possible only because the material is 
solid wood.  The material is natural and healthful.

1. The light and shade of the highly textured surface finish 
gives a visual effect like that of rippling waves.

2. The highly textured surface finish generates tactile 
effects such as the tangible sensation of walking.

3. By combining the use of this product with conventional, 
flat surfaced materials, the effects of both materials are 
optimized.

Nissin Wood Industry Co., Ltd. Kyushu Office
2-25-45, Takahira, Kumamoto-shi, Kumamoto 
Prefecture 860-0085
TEL 096-344-2401      FAX 096-344-2403
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Tatami mats born in the forest?

Environmentally friendly

Hinoki tatami mats consist primarily of sliced wood chips, which are produced from thinned 
and/or small-diameter hinoki trees.  Thinned trees are trees which are harvested when forests 
are thinned out.  After saplings are planted, the growing trees must be thinned periodically.  
The thinning allows for the growth of large trees which can be used as pillars in residential 
buildings, while also protecting the forest from landslides and related disasters.  At Hida Forest, 
we make the most of our limited natural resources, doing away with adhesives in a 
revolutionary production method to create a high-quality tatami mat.  (Patent pending.)

Hida Forest Co.: “Healthy Hinoki Tatami Mat”
Hinoki (Japanese cypress) is a type of wood with a unique, pleasant scent and a variety 
of effects.  The scent of hinoki helps to fight tree rot-causing bacteria, holds down the 
breeding of house mites, and maintains the indoor environment in a healthy state.  
Fresh fish products are placed on hinoki leaves to take advantage of the hinoki’s ability 
to control the proliferation of mold and bacteria, prevent oxidation, and keep the food 
from spoiling.  
Note: For the first several months after they are laid down, these tatami mats give off a 
strong scent of igusa (rush plant).  The sensation of smell varies with each individual.

In addition, the scent of wood has been proven to produce a state of relaxation (forest 
bathing effect), and the fragrant ingredients are widely extracted for use in a variety of 
products, including air fresheners, bath salts, moth repellents, and antimicrobial agents.  
Hinoki is generously used in our hinoki tatami mats, which offer these kinds of forest 
bathing, moth repelling, and microbe-fighting actions.

Since they are made of natural materials, hinoki tatami mats are easy to dispose when 
renovating the building.  Leave them out in the open, and they return to the soil.  Incinerate 
them, and they generate no toxic substances such as dioxins.  The tatami mats are created with 
the future of our natural environment in mind, and feature the uncompromising use of natural 
materials.  The product was approved as an Eco-Mark Product in 1999.

We compared the durability of hinoki tatami mats with that of conventional tatami mats made 
of straw.  The average straw tatami mat becomes uneven (bumps and depressions on the 
surface) with continued use.  However, the hinoki mats last longer while maintaining a pleasant 
cushioning sensation.  On the long run, hinoki mats are cost-effective and contribute to the 
effective use of limited resources.

Superior durability and longer life compared to mats made of straw

Hinoki chips

Hemp 
cloth

Lamella

Thread

Lamella
Rush

Hemp cloth

Imuraya’s
commitment to a 
society with an 
environmentally sound 
material cycle

Research cooperation
Technical guidance

Fertilizer

Liquid 
fertilizer

Methane gas Solid 
fertilizer

Feed

Research cooperation
Technical guidance

Research cooperation
Technical guidance

Organic waste materials

Pesticide-
free 
vegetables

Organic waste materials

Energy

Waste plastics
Paper waste

Edible 
meat

Organic waste materials

Imuraya Confectionery 
Co., Ltd.

Research 
organizations

Composting 
operations

Crop farms

Biogas

Power generators; 
boilers

RPF

Livestock 
farmers

Feed
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Methane fermentation plant

Ecospace

Back yard

Roof

Methane tank

Kitchen waste; sewage sludge

Gas 
holder

Biogas
Gas 

engine

Liquid fertilizer 
tank

Electricity; waste heat; carbon dioxide 
gas (trigeneration)

Waste liquid 
made into liquid 
fertilizer

Antenna kitchens
Restaurants

Eco-vegetable 
system
(Hydroponic farm)

Harbestory

Micro wind 
generator 
billboard

Electricity

Electricity; waste heat 
(cogeneration)

Solar panel power 
generation

“City Biomass Lab”

“Growing furniture”
Roof greening materials 

utilizing rubber chips from used 
tires

“Organic rice farming” with 
year-round incorporation of 
“Triops longicaudatus
(freshwater tadpole shrimp)” and 
“Streptocephalus proboscideus
(freshwater fairy shrimp)”

“Center for Eco-Design”

NPO “Platform 21”

Environmental 
incubation 

facility

“Hydrogen production system”
“Fuel cell cogeneration system”

utilizing hydrogen

Marunouchi Farmers’ Club

“Signs or symbols 
for lacquer ware, 
ceramic ware, plaster 
ware, etc.”

Miniaturization, 
decentralization,
Super-high 
efficiency

Possibility of fuel 
cell in future

3. Energy/matter balance in the manufacture of a wide variety of products

Kitchen waste (1 t/day)

Separation

*Operation cost of subcritical system 4,000 yen/t

Fatty acid DHA, EPA Water soluble 
protein

Glycerin Bone Lactic acid; 
pyroglutamic acid

(Derived from used 
edible oil and meat)
(93 kg/t) 46,000 yen/t

Bone china
(2,000 yen/kg)

(30 kg/t)
(11 kg/t)

(10 kg/t) (23 kg/t)
(8.9 kg/t)

Health foods; cosmetics

Health foods Functional 
foods Raw material 

for cosmetics

Industrial use; 
consumer 
products 

Biodegradable 
plastic

Residue after separation of 
valuable materials (0.8 t)

Total: 527,000 yen –
2,000 yen = 525,000 yen/t 
+ portion not requiring 
incineration 65,000 yen/t

*No dilution

Methane fermentation
(Retention time: 3 days)

Fermenting tank volume: 
2.4 m3

Utilization of 50% of total waste heat
(Heating of fermenting tank 16 kWh/t)

*Power generation: 131 kWh (1,310 yen/t)
Sales of power 10 yen/kWh

*Liquid fertilizer (0.7 t): 140,000 yen/t
Spraying in parks

Subcritical water processing

39,000 yen/t
(1,300 yen/kg)

279,000 yen/t
(3,000 yen/kg)

20,000 yen/t
(2,000 yen/kg) 1,780 yen/t

(200 yen/kg)
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Zoo composting system utilizing maggots for the reuse of livestock waste 

Headquartered in Miyazaki City, Field Co., 
Ltd. has commercialized a technology of 
utilizing special houseflies to produce organic 
fertilizer using livestock waste such as fowl 
droppings.  Field Co., Ltd. has been involved 
in the production of organic products since 
fiscal year 2000.
The improved housefly adults live for about 
three weeks, during which time they lay eggs 
every two to three days.  When these eggs are 
harvested and mixed with organic waste such 
as that from livestock or food processing, 
they hatch into larvae (maggots) in one to two 
days.  Through the utilization of such matter 
as the enzymes secreted by the larvae, the 
waste turns into organic fertilizer in only 
four days.
The larvae can then be harvested for use as 
high-protein feed with antibacterial 
properties for livestock and young fish.  The 
empty chrysalis shells contain chitosan, 
protein, “Assort” growth promotion 
ingredient, and “Forcebol” strength-building 
ingredient, and can be used in a variety of 
applications in high value-added, 
environmentally appropriate agricultural 
chemicals, pharmaceuticals, and cosmetics. *Japanese distilled liquor

Adding 
housefly 

eggs

Improves the disease 
resistance of plants
Raises the sugar 
content of fruits and 
makes them last 
longer
Promotes root growth 
and development
Soil improvement 
effect, etc.

Decreases the 
incidence of disease 
in livestock
Promotes growth 
and development; 
builds strength
Produces 
antibacterial 
substances

Extraction of 
valuable substances 
such as chitin and 
acetylcholine 
esterase
Allow them to lay 
eggs for the 
following year

Utilize the 
fertilizer and 
feed for the 
production of 
farm 
products and 
livestock 
again 

Cattle

Pigs

Chickens

Shochu* 
lees

Bioorganic 
fertilizer
“Muska”

Fertilizer made 
from housefly 

larvae
“Bun Bun”

Housefly adults
Empty chrysalis 

shells
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Antibacterial proteins identified at the National Institute 
of Agrobiological Sciences 

Bacteria, etc.
Antibacterial 
protein   

Secropin B, D

Attacin       

Lebocin 1, 2, 3

Moricin

Defensin

Coleoptericin

Rhinocerasin

Defensin

Bombyx mori (silkworm)

Bombyx mori (silkworm)

Bombyx mori (silkworm)

Bombyx mori (silkworm)

Allomyrina dichotomus (rhinoceros beetle)

Allomyrina dichotomus (rhinoceros beetle)

Oryctes rhinoceros (coconut rhinoceros beetle)

Oryctes rhinoceros (coconut rhinoceros beetle)

Biosynthesis of defense-related protein

Granule cell
Lipopolysaccharide

Fat body

Antibacterial protein

Organism in which protein was identified

In addition to the above, over 200 varieties have been identified 
worldwide

Defense-related proteins are a general term for proteins 
which are produced by organisms to defend themselves 
against microorganisms such as bacteria.  Antibacterial 
proteins are well-known examples.
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