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RD&D

Stop and reverse global 

emissions via a framework 

that all major economies 

participates in.

Achievement of the

ultimate Goal

Innovative technology for long-term strategy 
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Outlook for Energy 

Supply and Demand 

Mar. 2008

Basic Plan on Energy

Autumn 2006

National Energy Strategy

May 2006

Energy Technology Vision 

2100

Oct. 2005

Energy Technology Strategy

May 2006

Energy Technology Map  2007

April 2007

[Policies / Visions]

Prime Ministerôs proposal

on climate change

ñCool Earth 50ò

Cool Earth Innovative Energy 

Technology Program

March 2008

[Energy Technology Strategy]

Japanôs Energy Policies & Measures 
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Three Extreme Cases and Possible Pathways

Å Cases A & C assume BAU energy saving

Long Term and 

Uncertainty

ñEnergy Technology Vision 2100ò
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ñEnergy Technology  Mapò Big picture (detailed)
High efficiency lighting

High efficiency fluorescent lamp
High efficiency LED lighting

Organic EL lighting
Next-generation lighting

Energy-conserving housing/building
Advanced insulation housing/building

Advanced airtight housing/building

(1) Improvement of overall energy efficiency

(4) Utilization of nuclear

energy and secured 

safety as premises

(5) Stable supply and efficient clean use of fossil fuels

(2) Diversification

of transport fuels

(3) Promotion of new energy development and introduction

Energy-conserving display
Low power consumption PDP
Low power consumption LCD

LED display
Organic EL display

High efficiency kitchen equipment
High efficiency gas burner cooking equipments
High efficiency induction heating (IH) cooker

High efficiency air-conditioning
High efficiency absorption chiller-heater

High efficiency heat pump
Ultra-high performance heat pump

High efficiency water heater
High efficiency heat pump water heater

High efficiency water heater
Latent heat recovery water heater

High efficiency air-heater

Energy-conserving information equipments

Energy-conserving electric 
home appliances

Energy-conserving refrigerators
Reduction of standby power

consumption

Energy-conserving network communication
High-capacity high-speed network
/ optical network communication

High performance power electronics
High efficiency inverter

High performance devices
Si devices

SiC devices
Nitride devices (GaN, AlN)

Diamond devices
CNT transistor

Energy-conserving LSI systems

Energy management
HEMS
BEMS

Energy management
Local energy management

High-efficiency power transmission/transformation
Energy conservation transformer

Energy-conserving industrial processes
Next-generation coke production methods

Iron and steel process
New reductive melting iron making processes

Petroleum refining process
Petrochemical process

Cement process
Paper manufacturing

Nonferrous metals process
Process of chemical raw materials

Glass production process
Processing and assembling

Ceramic manufacturing process

Energy-conserving
industrial process

LSI production
process

High-efficiency generator
Superconducting generator

Light water reactor
Advanced utilization of light water reactor

Decommissioning
Next-generation light water reactor

Smooth shift from light water reactor 
cycle to fast reactor cycle

High-decontamination process prior to
conversion of reprocessed uranium

Light water reactor fuel cycle
Centrifuge uranium enrichment

MOX fuel fabrication

Fast reactor cycle
Fast reactor
Fuel cycle

Other innovative reactors
Supercritical-water-cooled reactor,

medium and small reactors

Disposal of radioactive wastes
Shallow land disposal

Disposal at intermediate depth
enough for general underground use

Geological disposal Power system control
Power control

Frequency control
Load flow control

Power system stabilization
Wide area monitoring and control

Restoration

PV power generation
Crystalline silicon solar cell
Thin-film silicon solar cell

Compound-crystalline solar cell
Thin-film CIS-based solar cell

Dye-sensitized solar cell

Utilization of solar thermal energy
Solar thermal power generation

Hot-water supply by using solar thermal energy
Air-conditioning by using solar thermal energy

Wind power generation
Onshore wind power generation
Offshore wind power generation

Micro wind power generation

Geothermal power
generation

Geothermal binary
power generation
Hot dry rock power

generation 
Micro geothermal
power  generation

Utilization of ocean energy
Wave power generation 

Tidal and current power generation 
Ocean thermal energy conversion

Hydraulic power
Small and medium

hydraulic power generation

Production of biofues
Development of solid biofuels

Utilization of biomass and waste energy
RDF/RPF

Sewage sludge carbonization 
Direct combustion of biomass and wastes 

Biomass/waste gasification power generation

Coal mining
Advanced technology for

mining and cleaning of coal
Underground coal gasification

Coal-fired power generation
Reduction of trace substances emission

Coal Utilization
Combustion of low-grade coal
Next-generation technology

for pulverizing coal
Advanced utilization of coal ash

Coal de-ashing technology
Low-rank coal upgrading

Hot coke oven gas reforming
without catalyst

Effective use of coke oven gas
Efficient coal conversion

Coal Utilization
Hydrothermal

cracking of coal

Development of fossil resources
Exploration of oil and gas reservoirs

Drilling and developing oil and natural gas
Drilling and developing fossil resources in frontiers

EOR/EGR
Eco-conscious oil and gas development

Development of unconventional fossil fuel resources
Enhanced coal bed methane (ECBM) recovery

Production and reforming of oil sand and other heavy oils
Improved development, production and recovery of unconventional gas

Development of methane hydrate (MH) resource

Gas supply
Gas transportation

Gas storage

Natural gas utilization
Producing, transporting

and utilizing NGH

Natural gas utilization
Gas to liquids (GTL)

Next generation technology for
producing hydrogen from natural gas

Synthesizing LP gas from natural gas, etc.

Upgrading ultra-heavy oil and utilizing upgraded oil
Upgrading oil extracted from oil sands

Thermal cracking of bitumen from oil sands
by using supercritical water, etc.
Utilizing bitumen from oil sands

CO2 capture
Pre-combustion CO2 capture

Post-combustion CO2 capture
Oxy-fuel combustion CO2 capture

CO2 storage
Geological storage of CO2

Ocean storage of CO2

Petroleum refining
Zero-emission petroleum

refinery process

Utilization of heavy crude oil
High severity fluid catalytic

cracking and other advanced
technologies for heavy oil

processing

Utilization of heavy crude oil
Production of high-octane gasoline from low-quality oil

Production of hydrogen from petroleum pitch and cokes
Production of synthesized diesel fuel form asphalt (ATL)

Electric power storage
Variable-speed pumped storage generation

Electric power storage
NaS battery

Energy-conserving
housing/building

Passive housing/building

High efficiency air-conditioning
Ground source heat pump 

Utilization of snow ice cooling

Microgrid

Power system control
Utilization of distributed

generation

New advanced power supply system

Heat storage
Latent heat storage

Sensible heat storage

Heat transport
Latent heat transport 

Sensible heat transport
Heat transport by

absorption/adsorption

Utilization of unused heat source
Utilizing cryogenic energy

of snow and ice
Utilizing thermal energy

of river water
Utilization of exhaust

heat in urban

Electric power conversion of
unused micro-scale energy

Thermoelectric conversion
Piezoelectric conversion

Hydrogen utilization
Hydrogen combustion turbine

Fuel cells
PAFC
MCFC
SOFC

High-efficiency co-generation
Fuel cell co-generation

High-efficiency co-generation
Gas/petroleum engine co-generation

GT co-generation

High-efficiency industrial furnace/boiler

Co-production
Integration and collaboration between industries

Coal fired power generation
IGHAT

A-PFBC
A-USC
IGCC
IGFC

A-IGCC/IGFC

High-efficiency natural 
gas power generation

High-temperature GT
AHAT

FC/GT hybrid power
generation

Utilization of LP gas
High-efficiency LPG
burning appliance

Advanced integration
in complex

Petroleum refining
Fuel-saving high-durability lube oil

High efficiency internal
combustion engine

Gasoline engine
Diesel engine

Clean energy vehicles
Natural-gas vehicles

Hybrid vehicles

Energy-conserving trains

High performance
ships

High efficiency marine 
transport system

High performance
aircrafts

Advanced traffic system
ITS

Modal shift in passenger transport
Modal shift in freight transport

Hydrogen production
Hydrogen production from
coal with CO2 recovery

Coal Utilization
Coal to liquid (CTL)

Utilization of LP gas
Utilization of LPG/DME mixed fuel

Utilization of new alternative fuels
Utilization of GTL and other new

alternative fuels along with petroleum

Petroleum refining
Advanced technology for producing

desulfurized liquid fuels

Hydrogen production
Hydrogen production

by gasification

Production of biofuel
Dimethyl ether (DME)

Production of BTL by gasification of biomass

Utilization of new alternative fuels
Advanced technology for

utilizing biomass and other
unconventional petroleum

products

Production of biofuels
Alcohol fermentation

Conversion of cellulosic
materials into ethanol
Biodiesel fuel (BDF)

Methane fermentation 
Hydrogen fermentation

Utilization of biomass and waste energy
Biomass resource supply

Hydrogen production
Solid polymer water   

electrolysis
High temperature
steam electrolysis

Alkaline water
electrolysis

Hydrogen production
using photocatalysts

Hydrogen storage
Inorganic materials for hydrogen storage 

Alloy materials for hydrogen storage
Carbonaceous materials for hydrogen storage 

Organic materials for hydrogen storage 
Hydrogen storage container

Transportation and supply of hydrogen
Transportation and supply of compressed hydrogen 

Transportation and supply of liquid hydrogen
Hydrogen pipelines

Safety technology for hydrogen gas refueling stations

Power system control
Power system protection

Production of biofuels
Producing biomass fuels with addition of coal

Electric power storage
Nickel-hydrogen battery

Lithium-ion battery
Capacitor

PV power generation
Suppressing influence of

photovoltaic systems to grid

Wind power generation
Suppressing influence of wind power systems to grid

Electric power storage
SMES

Superconducting flywheel
Redox flow battery

Coal Utilization
Multipurpose uses of coal gasification

Coal fired power generation
Biomass/coal hybrid power generation

Electric power storage
Sea water pumped-

storage power generation 
Underground pumped-

storage power generation 
Compressed air energy

storage (CAES) 

Energy management
Optimization of energy demand

and load leveling

Clean energy vehicles
Plug-in hybrid vehicles

Electric vehicles
Fuel cell vehicles

Hydrogen engine vehicles

Fuel cells
PEFC
DMFC

High-efficiency power transmission/transformation
Large capacity power transmission

Advanced technology for using petroleum
Hydrogen production from petroleum

and hydrogen transportation
New alternative fuels for vehicles 
Improving vehicle efficiency and
promoting exhaust gas cleanup

Offroad engines with low environmental load

The colored symbols specified in front of the technologies indicate 

the policy objectives to which these technologies would contribute:

Improvement of overall energy efficiency

Diversification of transport fuels

Promotion of new energy development and introduction

Utilization of nuclear energy and secured safety as 
premises

Stable supply and efficient clean use of fossil fuels
Technologies that make great contributions to policy objectives are 

accompanied by pasted symbols( ) for the relevant 

policy objectives andspecified with underlined red letters.

Diversifi-

cation

Source Energy Technology Strategy Map 2007, Institute of Applied Energy and METI 4



Secure fossil fuel 
supply and its 

efficient/clean use

Diverse energy 
source for transport 

sector

Introduce
renewable energy

Promote 
Nuclear Power  

Generation 
with safety

LWR

LWR cycle

FBR

Radio active 
waste disposal

Network system control

Wasted biomass utilization

Unconventional 
resource use (oil 

sand, etc)

GTL

Heavy Oil 
utilization

CCS

Co-generation

Co-production

Coal - fired power plant
(IGCC/IGFC)

Integrated 
oil refinery

Efficient engine

EV

ITS

Bio - fuel

Fuel Cell

Hydrogen

Energy 
management

Power storage

PV power generation

Wind power 
generation

Housing & 
building

Improve energy 
efficiency

Heat pump

High Efficiency 
lighting 

Power 
electronics

BEMS/HEMS

Efficient 
manufacturing 

process

Distributed energy 
management

CTL

ñEnergy Technology  Mapò Big picture (outlined)
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