
Scenario on Introduction and Expansion of Wind Power GenerationScenario on Introduction and Expansion of Wind Power GenerationScenario on Introduction and Expansion of Wind Power Generation

2010 introduction 
target

Wind power 
generation

3 million kW

Diffusion stageDiffusion stage
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Windmill

Establishment of 
introduction 

support hardware 
infrastructure

Establishment 
of 

infrastructure 
in the software 

aspect 
(systems)

Special Measures Law on Use of New Energy, etc., by Electric Enterprises (from 2003)

Progress in technology for wind power generation makers, etc.

Technological development, including stabilization of 
a wind power generation electric system

Study and implementation of electric system measures –
experimental testing

Electric
power 

plant-side

System-
side

Technological development of wind 
power generation for isolated islands

Support for introduction (review of aid scheme)

Electric
companies

Enterprises Improvement of productivity through accumulation of business know-how, establishment of operation control and 
maintenance systems, etc.

Efforts to expand new demand (development and diffusion of small windmills, etc.)

Support by a green power system

Review and study on related systems and regulations toward market expansion

Study on international standardization and construction of 
a certification system, related to wind power generation

Stage of introductionStage of introduction

Study and implementation of electric system measures → System strengthening support measures

Evaluation and study on already-introduced equipment

National wind condition mapDevelopment of local wind 
condition forecasting models

Wind power generation field test project
Actual introduction record

0.0

5.0

10.0

15.0

20.0

25.0

30.0

35.0

1
9
9
0

1
9
9
1

1
9
9
2

1
9
9
3

1
9
9
4

1
9
9
5

1
9
9
6

1
9
9
7

1
9
9
8

1
9
9
9

2
0
0
0

2
0
0
1

Fiscal year

In
tro

du
ct

io
n 

vo
lu

m
e 

(u
ni

t: 
10

,0
00

 k
W

)

0

50

100

150

200

250

300

350

400

450

N
um

be
r o

f w
in

dm
ill

s i
nt

ro
du

ce
d

Output volume 
(unit: 10,000 kW)
No. of windmills

144,000 kw

83,000 kw

Source: NEDO research data

3,120,000 kw



What Is Waste Power Generation?What Is Waste Power Generation?

Power generation using heat from waste incineration. Can be combined with thermal utilization.

Waste power 
generation facility
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Industrial waste output

General waste output

Industrial waste power
generated
General waste power
generated

発
電

１ ２ ３

熱利用

ボイラ

ごみピット

発電機

熱交換機

温水プール

蒸気パイプ

温水パイプ

電力会社電力会社

売電

Electric
company

Power sales

Power generator
Steam pipe

Power
genera-

tion

Boiler

Waste pit

Hot water pipe

Thermal
utilization

Exchange

Heated pool

Change in waste power generation 
introduction volume

Note 1) Industrial waste includes biomass portion, but not waste related
to the pulp and paper-making industry.

Note 2) This tally does not include portion generated by super waste 
power generation.



3R Concept and Waste Power Generation in the Basic Law 3R Concept and Waste Power Generation in the Basic Law 
on Promoting the Formation of a Recyclingon Promoting the Formation of a Recycling--Oriented SocietyOriented Society

Presently,
simple incineration

General 
waste

Industrial 
waste

For simple landfilling

Reduction 
through 

incineration

Reduction through incineration 
and effective use of 

waste heat for power generation
(Thermal Recycle)

(Background)
- Introduction of new energy from the viewpoint of global 

warming control
- Serious shortage of final waste disposal sites
- Realization of a sound economy and society with reduced 

environmental impact
(formation of a recycling-oriented society)

Use of waste 
power generation

Installation of 
power-
generating 
facilities 
in the future

Reduction of waste 
discharged (Reduce)Waste 

amount
Reduction by reuse 

of parts, etc. (Reuse) Reduction through 
reuse as materials

(Material Recycle)

Latent 
waste Discharge

Residue (landfill)

Home, business 
facilities, factories, 

etc.

LandfillWaste classifi-
cation facility

Waste renewal 
facility

Incineration 
facility

Final disposal 
site



What is Biomass Energy?What is Biomass Energy?

Organic matter from animals and plants, except for 
fossil resources, that is usable as energy source

Organic matter from animals and plants, except for 
fossil resources, that is usable as energy source

What is biomass?What is biomass?What is biomass?

(1)Biomass is carbon-neutral renewable energy, and 
additional CO2 will not be emitted if the balance of 
discharge of CO2 is considered through fixed CO2 use, 
by fostering biomass at the same time with utilization. 

(2) Diversification of energy sources can be promoted 
by newly using biomass, which has never been used.

(1)Biomass is carbon-neutral renewable energy, and 
additional CO2 will not be emitted if the balance of 
discharge of CO2 is considered through fixed CO2 use, 
by fostering biomass at the same time with utilization. 

(2) Diversification of energy sources can be promoted 
by newly using biomass, which has never been used.

Significance as energySignificance as energySignificance as energy

(1) Its generation distribution is wide and thin, and the 
energy density per capacity is low, resulting in a great 
load for resource collection and transportation. 
(2) Facilities tend to be of small scale and dispersed, 
and it is difficult to enhance efficiency and reduce cost 
through scale merit.

(1) Its generation distribution is wide and thin, and the 
energy density per capacity is low, resulting in a great 
load for resource collection and transportation. 
(2) Facilities tend to be of small scale and dispersed, 
and it is difficult to enhance efficiency and reduce cost 
through scale merit.

Problems to conquerProblems to conquerProblems to conquer

Collection/Collection/
transportationtransportation

Fuel Fuel 
extractionextraction

Generation

Absorption

Power/heat utilizationPower/heat utilization

IncinerationIncineration
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Food industry 
wastewater
Food waste

Seafood processing 
residue

Food industry-related

Bagasse

Cellulose
(used paper)

Black liquid, waste 
material

Paper-making factories-
related

Wooden biomass

Forestland 
brushwood

Lumber waste 
material

Woods-related

Construction 
waste materials

Construction waste 
materials-related

Sewage sludge
Human waste

Household-related

Kitchen waste

Waste edible oil

Agricultural residue

Husk
Corn
Chaff
Straw

Livestock feces and urine

Cow, pig, bird droppings 
and urine

Sugar, starch

Sweet potato starch

Agriculture, livestock, and 
fishery-related

Colza
Palm oil (palm)

Bagasse

Fishery residue

(D
ry

 ty
pe

)
Classification of biomass resourcesClassification of biomass resources Major energy use formsMajor energy use forms

Direct incineration

Making into chips, 
pellets, etc., 
followed by 
incineration in a 
boiler.

Making into chips, 
pellets, etc., 
followed by 
incineration in a 
boiler.
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Production of 
methane, methanol, 
hydrogen, etc., 
through fermentation 
technology, etc.

Production of Production of 
methane, methanol, methane, methanol, 
hydrogen, etc., hydrogen, etc., 
through fermentation through fermentation 
technology, etc.technology, etc.

Fuel production through 
gasification,
esterification, and 
pulping, by high-heat 
and high-pressure 
processing.

Fuel production through 
gasification,
esterification, and 
pulping, by high-heat 
and high-pressure 
processing.
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conversion

(M
oi

st
 ty

pe
)

Thermochemical
conversion

(O
th

er
s)



Scenario on Introduction and Expansion of Biomass EnergyScenario on Introduction and Expansion of Biomass EnergyScenario on Introduction and Expansion of Biomass Energy

Comprehensive efforts not limited to energy use through cooperation among 
ministries, based on the “Biomass Japan General Strategy” (establishment planned 
for December 2002)

Practical application/diffusion

２００５ ２０１０

Acceleration of 
introduction

Full-scale market 
expansion

Special Measures Law on Use of New Energy, etc., by Electric Enterprises (from 2003)

Development of biomass energy 
high-efficiency conversion technology

Experimental testing on unused energy, such as biomass

Study toward use of liquid fuel

２００２

Diffusion stageDiffusion stageIntroduction stageIntroduction stage

Technological development to 
promote further higher-

efficiency conversion and cost 
reduction

Conversion 
technology

2010 introduction 
target

Biomass power 
generation
340,000 kl

2010 introduction 
target

Biomass thermal 
utilization
670,000 kl

2010 introduction 
target

Black liquid, waste 
material, etc.
4.94 million kl

Establishment of regional 
vision

Project to promote formation of 
projects originating in regions

地域ビジョンの策
定

Support for introduction
[Support for local public bodies and private enterprises]

Promotion of 
practical 

application 
and diffusion
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What is a Fuel Cell?What is a Fuel Cell?

Air supply equipment

City gas, LP gas, etc.

Air
Heated
water

Power

Fuel treatment 
equipment

PEFC stack

Exhaust heat recovery equipment

Inverter

System composition example Installation image

Power

City gas, 
LP gas, etc.

Heated 
water

Floor heating

Commercial power

TV

Hydrogen
production
equipment

Fuel cell

Hydrogen
(H2)

Electric pole 
(fuel pole)

Electrolyte 
(polymer membrane)

Electric pole 
(air pole)

D.C. power

(1) Fuel cell-powered vehicle
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Use example

– pole + pole

Power control 
unit

Motor

Fuel cell unit

Hydrogen tankPrinciple of a fuel cell

A fuel cell generates power through chemical reaction 
between hydrogen and oxygen
２Ｈ2 ＋ Ｏ2 → ２Ｈ2Ｏ＋electricity＋heat

Oxygen (O2) Environmentally friendly ultimate vehicle

(2) Household fuel cell 

Characteristics of fuel cells

1. Highly efficient power generation

2. Excellent environmental features

3. Quiet

4. Applicability to various systems due to small size
Vanguard of the micro power revolution
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Technological development on the fuel cell body
Technological development in fields using 
hydrogen

Promotion of 
practical application 
and diffusion

Establishment 
of 
infrastructure 
in the software 
aspect 
(systems)

Establishment of an 
automobile fuel 
supply system

Gradual establishment of 
a fuel supply system

Establishment of a supply 
system led by 

the private sector

Experimental testing (2002 to 
2004)
“Fuel cell-powered vehicle public road driving 
testing, experimentation on hydrogen supply 
station, experimentation on fuel cells for 
residential and business use, etc.”

Support for introduction
“Initiative introduction by public 
agencies, related enterprises, etc.”

Promotion of diffusion, etc.
“Expansion into the general 
private sector”

Start of limited marketing of 
fuel cell-powered vehicles and 
stationary fuel cells

２００３～０４

Pr
iv

at
e 

co
m

pa
ni

es
’e

ff
or

ts

Re-inspection of regulations

Establishment of standards and specifications 
and international standardization (use of the 
millennium project)

Full-scale market 
expansion

Acceleration of 
introduction

Toyota, Honda, December 2002
Nissan, mid-2003
DC bus, from March 2003, 
passenger car, 2003
GM, Ford, 2004

Scenario on Introducing Fuel CellScenario on Introducing Fuel Cell--Powered Vehicles and Stationary Fuel CellsPowered Vehicles and Stationary Fuel Cells
２０１０～２００５～ ２０２０～２００２～

Stage of infrastructure establishment and technological experimentStage of infrastructure establishment and technological experiment Introduction stageIntroduction stage Diffusion stageDiffusion stage

2020 introduction target
Fuel cell-powered vehicles
About 5 million vehicles

Stationary fuel cells
About 10 million kW
(5.7 million cells for 
household use, etc.)

2010 introduction target
Fuel cell-powered vehicles

About 50,000 vehicles
Stationary fuel cells

About 2.1 million kW
(1.2 million cells for 
household use, etc.)

Development 
competition until 2005 
will determine future 
superiority in 
competition.

Development of common essential 
technology to promote further performance 

improvement and cost reduction

(Reference) Fuel cell-related budget, FY2003 budget draft, 30.7 billion yen (FY2002 budget, 22 billion yen)
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