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Introduction: The present international situation involving energy and global environment problems has dramatically changed.
Resources-poor Japan is required to develop a long-term energy strategy well-organized in regard to energy supply and demand,
energy security and global warming reduction commitments.
Due to the energy demand increase in the world and the limitations of fossil fuels in terms of GHG emissions, clean power generation
like NPP and renewable energies will take great importance to mitigate the shortening of the energy supply side.
A promising future in view of the increasing worldwide acknowledgment of the Nuclear Power as a bulk-environmentally friendly energy
source is envisaged; nevertheless the widespread concerns about nuclear safety means the uppermost challenge to the nuclear
designers to achieve massive public acceptance of NPP.

Surface area by use 

Conclusion & Future work

Research purpose
estimate the projection of Japan’s energy demand/supply and energy–

related CO2 emission up to 2050.
Estimate the minimum nuclear power expansion needed in Japan by 2050.

Estimation Method: Nuclear power expansion by 2050 is calculated
assuming an achievement on the governmental goals of a prospective 80%
reduction of CO2 emission from all end-use sectors, and a maximum
expansion of renewable energy sources subjected to land constraints.

Japanese CO2 emissions outlook
In the years 1990 – 2007

• Global rank:  5th

• Per capita Global rank: 23rd

• Percent Global Total: 5.09%
• 148.1 T/person (cumulative)
• Kyoto Target.: -6% of 1990
• Emission change 1990-2007: +8.2%
• Targets by 2020: -25% Of 1990
• Targets by 2050: -80% of 1990

Renewable Energy Maximization

R E projection based on the
energy revolution w/o land
usage assumption.

Assumption: Maximize the production of energy from
renewable sources.

Method: Use as large as possible of the available area
(land or water) to construct renewable systems.

RE projection based on the
energy revolution with land
usage assumption.

1- Electricity and heat output expansion
Assumption: Projections based on Total Energy Consumption linear
expansion to GDP PPP (as from 1990 to 2007).

2- CO2 emission from electricity & heat output
Assumptions:

1.Total emissions aimed to be reduced according to governmental
targets by 2020, -25% & by 2050, -80% compared to 1990.

2.Emissions by Industry, Transport and Other Sectors will be reduced
according to the projections by Energy Revolutions.

3- Share of electricity and heat output from fossil fuels
Assumption: From results from 1& 2 With Emission factor for
total fossil fuels use in Electricity and Heat production (g CO2
per kWh) will remain the same as in 2007

Estimation of the energy demand and 
corresponding CO2 emission by 2020 & 2050

Energy Supply Distribution Until 2006

Renewable: 0.7%
Nuclear: 25.6% from 51 unit

Coal: 25.3%

Oil:13.1 %

LNG: 27.4%

Hydropower
(Pumped): 1.0%
Hydropower: 5.6%

Limitation of the Fossil Fuel Energy
x1000 
km2

% % may 
used

Buildings 18.5 4.9 3
Farmland 47.8 12.6 7
Forests 251 66.4 40
Water 13.4 3.5 1
Roods 13.2 3.5 1
Others 34.0 9 3
Total 377.5 100 55

The energy difference between the supply side and the Demand side
will mitigate by using NPP, with small percentage from fossil fuel.

960, 500 TW may be generated by using NPP by 2020, 2050
respectively.

Discussion

Obstacles against constructing new power plants 
Safety Proctors: safety against the environmental, human and
technical mistakes (earthquakes, man mistakes, facility failure ) .
The raw materials which are used in the NPP (Uranium or plutonium).
Place and safety of low and high level radioactive spent fuel

disposing ( 900-1,000 t Uranium per year).
Public Acceptance: Public attitude toward promotion of nuclear power
generation or public perception of the necessity of NPP from both
build new NPP and waste the spent fuel.
Economical cost of the NPP construction.

2050

Proposal to estimate the minimum nuclear power expansion needed in Japan by 
2050 has been prepared.

The proposal depends on: 

Estimate the energy demand and supply by 2050.

Enlarge the usage of renewable energy to mitigate the fossil fuel depletion. 

More calculations & considerations are required to solve the obstacles.

Survey will be conducted to check the NPP public acceptance.   


