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In this study, we showed an energy demand and supply scenario toward the year 2100 in 
Japan, which underlies JAEA’s “Nuclear Energy Vision 2100” published in October 2008. This 
energy demand and supply scenario aimed at the coexistence of the reduction of the carbon 
dioxide emission and the energy security through reduction of the fossil fuel usage, positive 
electrification and the nuclear energy usage. We reduced the ratio of the fossil fuel in the 
primary energy supply to about 1/3 and extend the share of renewable and nuclear energy to 
70% from current 15%. As a result, the carbon dioxide emission was reduced to current 10%, 
and it developed that the half was the contribution of the nuclear energy. 



iii



iv



v

CONTENTS

1. Introduction ·····················································································1 
2 Method of quantitative analysis ·························································2 

2.1 Framework of energy demand and supply analysis···························2 
2.2 Total final energy consumption in the future society ·························2 
2.3 Procedure to estimate of energy supply and demand·························3 

3 Estimation of total final energy consumption ·······································5 
3.1 Parameters that give initial condition ············································5 
3.2 Business and household sector ······················································6 
3.3 Industrial sector··········································································8 
3.4 Transportation sector ································································· 10 
3.5 Total final energy consumption···················································· 12 

4 Energy-supplying system ································································ 13 
4.1 Deployment of energy technology················································· 13 

4.1.1 Light-water Reactor and Fast Breeder Reactor·························· 13 
4.1.2 High Temperature Gas Cooling Reactor ··································· 14 
4.1.3 Nuclear Fusion Reactor ························································· 14 
4.1.4 New energy power generation················································· 15 
4.1.5 Carbon dioxide Capture and Storage CCS system ················· 18 

4.2 Estimation of primary energy supply············································ 18 
4.2.1 Power generation ·································································· 18 
4.2.2 Energy conversion································································· 19 
4.2.3 Total primary energy supply··················································· 20 

4.3 Power generation capacity ·························································· 21 
4.3.1 Assumption of reserve capacity ··············································· 21 
4.3.2 Power supply facilities ··························································· 22 

4.4 Nuclear energy deployment························································· 23 
4.4.1 Nuclear fission power generation reactor·································· 23 
4.4.2 High Temperature Gas Cooling Reactor ··································· 24 
4.4.3 Nuclear Fusion Reactor ························································· 25 

5 Results of analysis ········································································· 26 
5.1 Consumption on energy resource ················································· 26 

5.1.1 Fossil fuel consumption ························································· 26 
5.1.2 Natural uranium consumption················································ 27 
5.1.3 Estimation of self-sufficiency ratio in the energy supply ············· 28 

5.2 Environmental exhaust ······························································ 29 
5.2.1 CO2 emission········································································ 29 
5.2.2 Radioactive waste ································································· 31 

6 Comparison of energy supply and demand········································· 33 



vi

6.1 Comparison with other energy supply and demand estimates ·········· 33 
6.1.1 Comparison of primary energy supply······································ 33 
6.1.2 Comparison of production of electricity ···································· 35 
6.1.3 Comparison of renewable resource energy supply ······················ 36 

6.2 elevance to energy policy in Japan ··············································· 37 
7 Summary······················································································ 40 
Acknowledgment ················································································ 40 
References ························································································· 41 
Appendix··························································································· 43 



vii



viii



ix



This is a blank page.



－ � －

JAEA-Research 2009-007 



•
•

•
•

•
•
•
•
•
•
•

•

•
•
•
•
•
•
•

－ 2 －

JAEA-Research 2009-007 



－ � －

JAEA-Research 2009-007 



－ � －

JAEA-Research 2009-007 



－ � －

JAEA-Research 2009-007 



－ � －

JAEA-Research 2009-007 



(1000 )
( m2)

－ 7 －

JAEA-Research 2009-007 



0

500 

1000

1500

2000

2500

2000 2020 2040 2060 2080 2100

PJ

LPG

0

500

1000

1500

2000

2500

2000 2020 2040 2060 2080 2100

PJ

－ � －

JAEA-Research 2009-007 



0

200

400

600

800

1,000 

0

2,000 

4,000 

6,000 

8,000 

10,000 

2000 2020 2040 2060 2080 2100

GDP( )

－ 9 －

JAEA-Research 2009-007 



0

1000

2000

3000

4000

5000

6000

7000

8000

2000 2020 2040 2060 2080 2100

－ �0 －

JAEA-Research 2009-007 



0

100

200

300

400

500

600

2000 2020 2040 2060 2080 2100

PJ

0

500

1000

1500

2000

2500

2000 2020 2040 2060 2080 2100

PJ

0
10
20
30
40
50
60
70
80
90

100

2000 2020 2040 2060 2080 2100

PJ

0
100 
200 
300 
400 
500 
600 
700 
800 
900 

2000 2020 2040 2060 2080 2100

PJ

0

10000

20000

30000

40000

50000

60000

70000

2000 2020 2040 2060 2080 2100
0

50 

100 

150 

200 

250 

2000 2020 2040 2060 2080 2100

0
1000 
2000 
3000 
4000 
5000 
6000 
7000 
8000 

2000 2020 2040 2060 2080 2100
0

2000 

4000 

6000 

8000 

10000 

12000 

14000 

2000 2020 2040 2060 2080 2100

－ �� －

JAEA-Research 2009-007 



42%

28%

8%

62%

2%75%

24%

( )1%

－ �2 －

JAEA-Research 2009-007 



－ �� －

JAEA-Research 2009-007 



0
20
40
60
80

100
120
140
160
180
200

2040 2055 2070 2085 2100

－ �� －

JAEA-Research 2009-007 



2050 2060 2070 2080 209020402030

0

20GWe

40GWe

7

2

2100 2110 2120

30GWe

10GWe

－ �� －

JAEA-Research 2009-007 



0

200

400

600

800

1000

1200

2000 2020 2040 2060 2080 2100 
0

10

20

30

40

50

60

2000 2020 2040 2060 2080 2100 

－ �� －

JAEA-Research 2009-007 



0
50

100
150
200
250
300
350
400
450

2000 2020 2040 2060 2080 2100 
0
5

10
15
20
25
30
35
40

2000 2020 2040 2060 2080 2100 

0

10

20

30

40

50

60

2000 2020 2040 2060 2080 2100 
0

0.5

1

1.5

2

2.5

3

3.5

2000 2020 2040 2060 2080 2100 

－ �7 －

JAEA-Research 2009-007 



0%

20%

40%

60%

80%

2000 2020 2040 2060 2080 2100

2100

－ �� －

JAEA-Research 2009-007 



PJ

－ �9 －

JAEA-Research 2009-007 



( )

( )

－ 20 －

JAEA-Research 2009-007 



1.45 

1.50 

1.55 

1.60 

1.65 

1.70 

1.75 

1.80 

1986 1990 1994 1998 2002 2006

－ 2� －

JAEA-Research 2009-007 



0
50

100
150
200
250
300
350
400
450

2%

15%

20%
9%

31%

9%

14%

( )

0
2
4
6
8

10
12
14
16
18
20

6%

8%
14%

53%

6%

13%

•

•

•

－ 22 －

JAEA-Research 2009-007 



FAMILY

0
10
20
30
40
50
60
70
80
90

100
110
120
130
140
150

2000 2020 2040 2060 2080 2100

GWe

MWe

－ 2� －

JAEA-Research 2009-007 



0

20 

40 

60 

80 

100 

120 

140 

2040 2055 2070 2085 2100

－ 2� －

JAEA-Research 2009-007 



2055 1GWe
2070 6GWe
2100 33GWe

85%
0.0 

5.0 

10.0 

15.0 

20.0 

25.0 

30.0 

35.0 

2050 2060 2070 2080 2090 2100

GWe 33GWe
33

4GWe/10

1GWe/

－ 2� －

JAEA-Research 2009-007 



－ 2� －

JAEA-Research 2009-007 



－ 27 －

JAEA-Research 2009-007 



0%

20%

40%

60%

80%

100%

2050 2100

12%

60%

4%
11%

(
) 29%

84%

36%

9%

55%

－ 2� －

JAEA-Research 2009-007 



1990 %

1990 89%

－ 29 －

JAEA-Research 2009-007 



－ �0 －

JAEA-Research 2009-007 



－ �� －

JAEA-Research 2009-007 



( ) ( )

－ �2 －

JAEA-Research 2009-007 



－ �� －

JAEA-Research 2009-007 



CO2
( )2007 BAU

JAEA

2006 

2050 ( )
(METI)

IIASA/WEC-B
(Pacific OECD)1998

IIASA/WEC-C2
(Pacific OECD)1998

IEA-Reference Scenario (JAPAN)

IEA-Alternative Scenario 
(JAPAN)

JAEA

－ �� －

JAEA-Research 2009-007 



－ �� －

JAEA-Research 2009-007 



0

10

20

30

40

50

60

70

2005 2010 2020 2030

kL

(METI)

JAEA

0%

2%

4%

6%

8%

10%

12%

14%

2005 2010 2020 2030

JAEA

(METI)

－ �� －

JAEA-Research 2009-007 



159

100

75

0
20
40
60
80

100
120
140
160
180

1973 2003 2030

GD
P

－ �7 －

JAEA-Research 2009-007 



0%

10%

20%

30%

40%

50%

60%

2000 2020 2040 2060 2080 2100

0%

20%

40%

60%

80%

100%

2000 2020 2040 2060 2080 2100

－ �� －

JAEA-Research 2009-007 



26% 19% 14% 13%

19%
8%

1% 0%

21%

18%
15% 6%

26%
41%

57%
67%

7%
9% 8% 9%

0% 7% 7% 6%

0%

20%

40%

60%

80%

100%

2005 2030 2050 2100

－ �9 －

JAEA-Research 2009-007 



－ �0 －

JAEA-Research 2009-007 



－ �� －

JAEA-Research 2009-007 



－ �2 －

JAEA-Research 2009-007 



－ �� －

JAEA-Research 2009-007 



－ �� －

JAEA-Research 2009-007 



－ �� －

JAEA-Research 2009-007 



－ �� －

JAEA-Research 2009-007 






