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GDMEEM: Goto’s Dynamic Macroeconomic Energy Equilibrium Model
GAMES Goto’s Analytical Model of Energy-economy Systems
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BAU

~ 7 RS R
BAUT U A (2004. 10)

[ 4E 2000 2002 2004 2006 2008 2010 2012 2014 2016 |4EE %/yr)
2000/10
GNP (10fE ) /4F) 528, 173 | 549,821 | 572,902 | 597, 460 | 623, 110 | 649, 839 | 678, 196 | 708, 076 | 739, 017 2.07
XVE 553 (E12 kcal/yr)

Kt 3, 625 3,673 3, 669 3,695 3,723 3, 747 3, 774 3, 854 3,812

&) 831 838 844 847 859 880 896 913 923 0.57

HES) 2,794 2,835 2,825 2,848 2, 864 2, 867 2,878 2,941 2, 889 0. 26

PEZERBIY 2,622] 2,651 2,657 2,680] 2,707 2,721 2,738 2,807 2,768 0.37

AR 1,003 1,022 1,012 1,015 1,016 1,026 1,036 1,047 1,044 0. 22

SRR —flliks (¥/E3 keal) 5. 64 5. 64 5. 64 5.63 5. 64 5. 64 5.67 5.65 5.67 -0.01

CO28H . Up (E6 ton—C/yr) 316.7 320. 4 317.5 317.4 317.8 318. 1 318.3 323.3 318. 4 0. 04
IR A (¥E3/ton—C) 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00
SRR (10 4) 0 0 0 0 0 0 0 0 0
pRABU (], BRAE & P ) 0 0 0 0 0 0 0 0 0
PEHMERE AL (B6 ton—C/yr) 0 0 0 0 0 0 0 0 0
PEHIMERE AZE (1065 4F) 0 0 0 0 0 0 0 0 0

CO28EH & Down (E6 ton-C/yr) 316.7| 320.4| 317.5[ 317.4| 317.8] 318.1 318.3 323.3| 318.4 0. 04

PEZEHBI 258. 1 260.5( 258.2| 257.6| 257.5| 257.6| 257.7| 261.2 257.1 -0. 02

T L X —ER 97.0 97.4 95.3 93.3 92.4 92.6 92.3 92.4 91.5 -0. 46

e L F 161.2 163. 1 162.9 164. 3 165. 1 165. 0 165. 4 168. 8 165. 6 0.23

RAEEM 58. 6 60. 0 59. 3 59.8 60. 3 60.5 60. 6 62. 1 61.4 0. 32
IR A . Down (YE3/ton—C) 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00
BB Down  (10f§E 1 4F) 0 0 0 0 0 0 0 0 0
ENPEHIHERL S (E6 ton—C/yr) 0 0 0 0 0 0 0 0 0
EI PPk HHEATA%  (YE3/ton—C) 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00

1) PEEHM O LF M  BRPEES, Al AR EGESE, TATES
PEFEHBII DI L3 —HBIT - FEMOKE, L3, bk, fkE, TUHE, (L2, 800, &, B, © O MRS, /%, ik, y—e
RAESM - FEERM, B RMR%& %

T L —fLgs
BAUTF U A (2004. 10)
BN ¢ E12 keal/yr
JEF 4 2000 2002 2004 2006 2008 2010 2012 2014 2016
—kT X —fiEE 4,965 5,025 5,028 5,061 5,107 5,161 5,212 5319 5,292
JE 2,581 2,616 2,589| 2,610| 2,616 2,610 2,614 2,669 2,602
(&AL, %) G2.0f G2 GLB| GLe)| (1.2 (0.6)] (50.2)] (50.2) (49.2)
R 791 786 785 784 785 777 767 767 762
(FERR I, %) (15.9)) (15.6) (15.6) (15.5)] (15.4) (15.0)] (14.7)| (14.4)| (14.4)
LNG 694 723 709 680 680 708 725 742 753
(&AL %) (14.0f 4.4 Q4.D] (3.4 @a3.3)] 3.7 3.9 13.9| (14.2)
JFF- 77 692 691 721 750 778 807 834 858 879
(AL, %) (13.9) (3.7 (14.3) (14.8)] (15.2)] (15.6)] (16.0) (16.1)] (16.6)
K77 194 195 206 214 221 229 236 243 250
(fAktt. %) (3.9) (3.9) (4.1) (4.2) (4. 3) (4. 4) (4. 5) (4. 6) (4.7
stk 12 14 18 23 27 32 36 40 45
(W RktE. %) (0. 2) (0. 3) (0. 4) (0. 4) (0. 5) (0. 6) 0.7) (0. 8) (0.8




BAU

EPRA b - I B AR RERE (BLERR)
BAUT Y A (2004. 10)
AL 108 4F
JEF 4R 2000 2002 2004 2006 2008 2010 2012 2014 2016
PEFEHRFY
MK E 8,389| 8,392 8,403| 8,434| 8,460 8,468| 8,491| 8,526 8,512
Fie S 956 957 958 960 962 963 964 966 965
BBk 11,699 [ 11,702 11,719 11,740| 11,760| 11,781 11,799| 11,819 11,833
HkAE 1,138 1,129 1,129| 1,133 1,137 1,140| 1,143| 1,146| 1,146
AT 3,384| 3,444 3,533| 3,598 3,662| 3,766 3,830]| 3,900 3,997
b5 10,441 11,384 12,376 13,593 | 14,829 16,158 17,714| 19,234 21,042
B S 4,221 4,286 4,369 4,460 4,551 4,645 4,738| 4,835| 4,926
Bro 5,618| 5,631 5,664| 5,705 5,740| 5,782 5,813] 5,850| 5,870
&R 2,386| 2,419 2,458 2,501| 2,543| 2,588 2,630| 2,676| 2,717
Rk 64,136 | 68,938 | 74,117| 79,691 | 85,678| 92,123| 99,038 106, 483 | 114, 462
= Dt U 17,869 18,051 | 18,231 18,450 18,650| 18,851 19,059 | 19,286 19,433
=551 37,638 | 37,786 37,939| 38,099 | 38,260 38,409| 38,568 38,735| 38,877
Epes 23,610 | 24,273 | 24,959 25,762| 26,587 27,232| 28,056 29,068| 29,623
H—1 2 342,410 | 357, 262 | 372, 816 | 389, 095 | 406, 063 | 423, 738 | 442, 190 | 461, 505 | 481, 475
e e e R s F - ¢ 1%
BAUT F~ U 7 (2004. 10)
AL 1 E12 keal/yr
JEAF 2000 2002 2004 2006 2008 2010 2012 2014 2016
PEZERR Y
MK E 107 103 98 93 90 86 85 82 78
B 8 8 8 7 7 7 7 7 6
BBk 55 53 51 49 48 45 43 41 40
Tkt 29 29 28 28 27 27 26 26 24
HURK 105 108 109 110 109 111 108 111 108
b5 511 531 543 564 580 604 620 650 657
B 111 111 106 104 104 102 98 99 95
] 408 408 408 405 405 399 392 392 389
& 35 35 36 36 37 37 38 38 37
Bk 104 109 116 123 132 139 142 152 159
£ DEESE 224 225 225 227 227 228 226 228 224
it 39 37 36 35 33 32 30 29 27
[1PeS 427 424 430 429 434 438 441 453 437
P—E R 461 471 463 469 475 466 481 498 485




2010 286 tC/yr 1990 0%
286 tC/yr after 2010 0% vs 1990
2000 2002 2004 2006 2008 2010 2012 2014 2016 %/yr
2000/10
GNP 10 528,180 549,802 572,762| 597,343| 622,969| 649,243 677,201| 706,735| 738,000 2.06
vs BAU, % (0.00)] (A0.00)] (A0.02){ (A0.02)] (A0.02)] (A0.09){ (A0.15)]| (A0.19)] (A0.14)
E12 kcal/yr
3,624 3,667 3,660 3,684 3,701 3,457 3,477 3,499 3,542 -0.47
vs BAU, % (A0.05)] (A0.17)] (A0.24)] (A0.30)] (A0.60)] (A7.72)] (A7.87)] (A9.21)] (A7.10)
829 832 835 836 837 837 836 842 846 0.09
vs BAU, % (A0.22)] (A0.73)] (A1.02)] (A1.31)] (A2.61)] (A4.91)] (A6.66)] (A7.74)] (A8.35)
2,794 2,835 2,825 2,848 2,864 2,621 2,641 2,657 2,695 -0.64
vs BAU, % (0.00) (0.00) (0.00) (0.00) (0.00)] (A8.59){ (A8.24)] (A9.67)| (A6.70)
2,622 2,645 2,649 2,669 2,685 2,460 2,481 2,494 2,526 -0.64
vs BAU, % (0.00)] (A0.23)] (A0.33) (A40.41)] (A0.83)] (A9.59)| (A49.41)|(A11.16)| (A8.75)
1,001 1,022 1,012 1,015 1,016 997 997 1,005 1,016 -0.04
vs BAU, % (A0.18) (0.00) (0.00) (0.00) (0.00)] (A2.78){ (A3.79)| (A4.00)] (A2.72)
¥/E3 kcal 5.64 5.65 5.70 5.68 5.72 6.67 6.55 6.66 6.77 1.67
vs BAU, % (0.00) (0.27) (1.13) (1.00) (1.37)] (18.27){ (15.60)] (17.84)] (19.31)
CO2 E6 ton-C/yr 316.5 319.6 316.3 315.8 314.7 286.0 286.0 286.0 286.0 -1.01
vs BAU, % (a0.08)] (a0.27)] (40.38)] (40.49)| (40.99)|(a10.08)|(a10.15)|(a 11.54)|(a 10.19)
¥E3/ton-C 0.00 0.00 0.00 0.00 0.00 10.46 8.83 9.05 9.48
10 0 0 0 0 0 0 0 0 0
* 0 0 0 0 0 2,992 2,526 2,588 2,711
E6 ton-C/yr 0 0 0 0 0 0 0 0 0
10 0 0 0 0 0 0 0 0 0
CO2 .Down E6 ton-C/yr 316.5 319.6 316.3 315.8 314.7 286.0 286.0 286.0 286.0 -1.01
vs BAU, % (A0.08)] (A0.27)] (A0.38)] (A0.49)]| (A0.99)|(A10.08)]|(A10.15)|(A11.54)|(A10.19)
257.9 259.6 257.0 256.0 254.4 227.5 227.2 227.1 225.6 -1.26
vs BAU, % (A0.10)] (A0.33)] (a0.47)] (a0.61)] (a1.23)[(Aa11.70)|[(A11.83)|(A13.04)[(a12.25)
96.7 96.5 94.1 91.7 89.2 84.3 81.9 80.5 78.5 -1.38
vs BAU, % (A0.27)] (A40.89)| (a1.28)] (a1.68)| (A3.42)| (A9.05){(A11.21)[(A12.88)](A14.19)
161.2 163.1 162.9 164.3 165.1 143.2 145.3 146.7 147.1 -1.18
vs BAU, % (0.00) (0.00) (0.00)| (A0.00)] (A0.00){(A13.20)|(A12.17)|(A13.12){(A11.18)
58.6 60.0 59.3 59.8 60.3 58.5 58.8 58.9 60.4 0.00
vs BAU, % (0.00) (0.00) (0.00) (0.00) (0.00)] (A3.17){ (A 3.04)| (A5.26)] (A1.55)
.Down ¥E3/ton-C 0.00 0.00 0.00 0.00 0.00 10.46 8.83 9.05 9.48
.Down 10 0 0 0 0 0 0 0 0 0
E6 ton-C/yr 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
¥E3/ton-C 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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2010

286

TRV —fkgE

HE T U A (286 BH HtC/yr after 2010, 0% vs 1990)

tC/yr

1990

0%

BN : E12 kcal/yr

AR 2000 2002 2004 2006 2008 2010 2012 2014 2016
—kT R —MHEE 4,960 5,010 5,007 5,033 5,051 4, 785 4, 807 4, 838 4, 885
(vs BAU, %) (A0.09) (A0.31) (A0.43) (A0.55) (A1.10)[ (A7.30) (A7.78) (A9.03) (AT7.69)
JE 2,581 2,616| 2,589 2,610 2,616 2,544 2,530 2,522| 2, 581
(R L. %) (52.04)] (52.22)] (51.71)| (51.86)| (51.78)| (53.18)| (52.64)| (52.13)| (52.84)
AR 791 786 785 784 785 574 600 609 569
(FEEREE. %) (15.90)| (15.68)| (15.68)[ (15.58)| (15.55)| (11.99)| (12.49)| (12.59)| (11.64)
LNG 690 708 687 652 624 600 570 565 560
(RERREE. %) (3.9 4.13) 3.73) (12.95)| (12.34)] (12.53)] (11.86)] (11.68)| (11.47)
- 692 691 721 750 778 807 834 858 879
(RERKEE, %) (13.95)] (13.79)] (14.40)| (14.89)| (15.41)| (16.86)] (17.35)| (17.74) (18.00)
K7 194 195 206 214 221 229 236 243 250
(FEEREE, %) (3.92)]  (3.90)| (.11 (4.26) (4.38) (4.78) (4.9D)| (5.02)| (5.12)
Z DAth, 12 14 18 23 27 32 36 40 45
(RERREE. %) (0.24)]  (0.28) (0.30) (0.45) (0.54)] (0.66)] (0.75)| (0.84)| (0.92)
TRV F— - RBERE
AR 2000 2002 2004 2006 2008 2010 2012 2014 2016
TRV X E
BAUS T U A 9. 40 9.14 8. 78 8. 47 8.20 7.94 7.69 7.51 7.16
FE U A 9.39 9.11 8. 74 8.43 8.11 7.37 7.10 6.85 6. 62
BAUSF U % 64.97| 64.95| 64.32| 63.89] 63.41| 62.79| 62.24| 61.96| 61.33
R F U A 64.98| 64.98| 64.35| 63.93] 63.49| 61.00| 60.72] 60.33| 59.79
GDP4 7= V) CO2EH &
BAUS T U A 0.61 0.59 0.56 0. 54 0.52 0. 50 0. 48 0.47 0. 44
T A 0.61 0.59 0.56 0. 54 0.51 0.45 0.43 0.41 0. 40
(¥£)

e Y X0

RN —RAEG R (kcal) /FEGDP (M)

IRFBERIE - CO2PEHE (g-C) /—R= RN F—R =R (Mcal)
GDP¥4 7= v CO24kH & : CO28ki & (g-C) /SEEGDP (1Y)
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2010 286 tC/yr 1990 0%
EPR bR« AR EAEERE (BidSEER)  Geb TBAUS -V ) Z{bER)
ARV A (286 H ItC/yr after 2010, 0% vs 1990)
BN %
[ 4R 2000 2002 2004 2006 2008 2010 2012 2014 2016
JE A
SRR FE (0. 00)| (A0.00)| (A0.01)[ (A0.01)| (A0.01)| (AO.21)[ (AO.45)| (A0.63)| (AO.21)
e (0. 00)| (A0.01)| (A0.06)] (AO0.05) (A0.06)| (AO.25) (A0.32) (AO.44)| (AO.25)
Bk (0.00)] (A0.01)| (A0.05) (AO0.05) (A0.06)| (A0.17)| (AO.16)| (AO0.24)| (AO0.23)
fkiE (0. 00)| (AO0.04)| (A0.16)] (AO0.14) (A0.19)| (A0.82) (A0.73)| (A1.00)| (AO.90)
RIHE (0. 00)] (A0.06)[ (A0.25)] (A0.23) (A0.30)| (A1.28) (A1.19)| (A1.61)] (A1.53)
b5 (0.00)| (A0.04)[ (A0.15)| (A0.13)| (AO0.18)[ (A0.61)| (A1.50)] (AO0.84) (AO.81)
Ze (0.00)| (AO0.03)[ (A0.12)] (AO0.10)[ (AO.14)| (A1.37)| (A1.28)| (A1.45)| (AL 41)
il (0. 00)] (A0.09) (A0.34)] (A0.31)] (A0.42)| (A5.36)| (A4 68)| (A5.28)| (A5.41)
&8 (0.00)| (A0.05)[ (A0.20)| (AO0.18)| (AO0.25) (A0.73)| (A0.70)] (A1.04) (A1.03)
BEHK (0. 00)] (A0.01)| (A0.03)] (A0.03)] (A0.04)| (A0.09)| (A0.08)| (A0.13)| (AO.13)
T DA S (0.00)[ (A0.02)] (A0.09)| (A0.08) (A0.11)| (A0.43)| (A0.58)| (AO0.80)| (AO.46)
o551 (0. 00)| (AO0.00)| (A0.00)| (A0.00)[ (A0.00)| (AO0.01)| (A0.04)| (A0.07)| (AO.03)
ik (0.00)| (A0.01)[ (A0.02)] (A0.02)| (A0.02)[ (AO0.19)| (A1.01)| (A1.64)| (AO.57)
P—E R (0. 00)| (A0.00)| (A0.02)| (A0.01)| (A0.02)| (AO0.05)| (AO0.06)| (A0.09)| (A0.07)
EBrIRIbEE . = —iHEE O TBAUS U A7) 28qk=)
AU A (286 EH 5 tC/yr after 2010, 0% vs 1990)
HAAL : %
JE4E 2000 2002 2004 2006 2008 2010 2012 2014 2016
PEFEFBM
MK (0. 00) (0. 00) (0. 00) (0. 00) (0. 00) 0.00)] (A4.60)| (A4.76)] (A1.41)
L (0.00) (0. 00) (0.00) (0.00) 0.000] (a1.100] (A4.2D| (a4 46) (0.00)
ki (0. 00) (0.00) 0.00] (aLT] (AL.85)] (a4 49| (A1 7D] (A1.95)]| (A2.20)
HkAE (0. 00) 0.00)|  (A0.86) 0.00)] (A0.90)| (A10.87)| (A8.16)| (A12.25)| (A5.40)
UK (0.00)] (A1.12) 0.000] (A1.20)] (A1.25)| (A15.78)] (A12.64)| (A15.11)] (A15.99)
ﬂﬁ% (0. 00) (A0.01) (A0.58) (A0. 66) (0. 00) (AS8. 34) (A6.93) (A9.59) (AT7.55)
¥ (0. 00) (0. 00) (A0.72) (0. 00) 0.00)] (A14.43)] (A12.12)| (A16.01)| (A14.55)
il 0.00)] (A0.63)| (A0.63) (0.00)] (A0.63)| (A26.96)| (A26.38)| (A27.03)| (A26.84)
&8 (0. 00) (0.00| (A1.99)] (A1.96)] (A2.00)| (A14.41)]| (A15.03)| (A18.51)| (A16.51)
B (0. 00) (0. 00) (0. 00) (A3.61) (A3.84) (A9. 96) (A6. 40) (AS.33) (A12.20)
Z Dt i3 0.000] (a1.0D| (A0.19) 0.000] (a1.0n]| (A7.08)] (A5.96)] (A8.19)| (A7.33)
it (0. 00) (0. 00) (0.00) (0. 00) 0.00)] (A1.74) (0.00) (0. 00) (0.00)
ik (0. 00) (0.00)| (A0.18) 0.00)] (a0.19)| (A4.70)| (Aa5.41)]| (A8.18)| (AL.07)
H—E R (0. 00) (0.00) (0.00) (0. 00) (A1.75) (A2.02) (A5.26) (A5, 49) (A1.51)




2010 286

HRFRBI LS - CO2BEHEZAM b E (kf BAUT TV 4] )

H#EB U A (286 H HtC/yr after 2010, 0% vs 1990)

tC/yr

1990

0%

AL BHtC AR

JE AR 2000 2002 2004 2006 2008 2010 2012 2014 2016
PEZEEL Y -0.3 -0.9 -1.2 -1.6 3.2 -30.1 -30.5 | -34.0| -31.5
TR F— -0.3 -0.9 -1.2 -1.6 -3.2 -8.4| -10.3] -11.9| -13.0
JE R L X — 0.0 0.0 0.0 0.0 0.0] -21.8| -20.1| -22.2| -18.5
SR PE 0.0 0.0 0.0 0.0 0.0 0.0 -0.3 -0.3 -0.1
g3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
BB 0.0 0.0 0.0 0.0 0.0 -0.1 -0. 1 -0.1 0.0
Tt 0.0 0.0 0.0 0.0 0.0 -0.2 -0.1 -0.2 -0.1
B 0.0 0.0 0.0 0.0 0.0 -1.5 -1.3 -1.4 -1.3
== 0.0 0.0 0.0 0.0 0.0 -3.4 -3.2 4.0 -3.2
2z 0.0 0.0 0.0 0.0 0.0 -2.3 -1.5 -1.5 -2.1
B 0.0 0.0 0.0 0.0 0.0] -10.5 -9.8 -9.8 -9.6
&g 0.0 0.0 0.0 0.0 0.0 -0.3 -0.3 -0.3 -0.3
i 0.0 0.0 0.0 0.0 0.0 -0.2 -0.2 -0.2 -0.3
Z DiflEZE 0.0 0.0 0.0 0.0 0.0 -1.0 -0.7 -0.7 -0.7
R 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
LTpeS 0.0 0.0 0.0 0.0 0.0 -1.5 -1.8 -2.7 -0.3
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