






1



2006

1998

2

JEITA
CIAJ

JBMIA JEMA



3

NTT



2005 CO2

4



2006

WG
(12/18 )

WG
(12/18 )

WG
(1/19 )

WG
(1/19 )

WG
(1/29

WG
(1/29

WG
(1/19

WG
(1/19

WG
(12/21 )

WG
(12/21 )

WG
(1/31 )

WG
(1/31 )

WG
(12/26

)

WG
(12/26

)

5



2006

18

CO2
CO2

6



 7



8



9



10



11



12

CO2

CO

2002

CO2

CO2

CO2



13

→ CO2 →

→ CO2 →

TJ/
kℓ/
kℓ/

t- CO2/
kℓ/



14

t- CO2/

CO2

CO2

CO2

CO2

CO2

CO2

CO2



15

CO2



16



17



18



19

CO2

10 24

7 3
10

10 6
16

10 3
13



20

CO2

CO2
2010

CO2

CO2
→

2005

→

CO2 2001



21

CO2

CO2

CO2
CO2

CO2



22

, ,



23

,

, ,



24



25



26

→

→
→



27



28

( ) ( )

( )

( )



29

( )

( )

t

( )

( )



30



31

2006

CO2

CO2

CO2

CO

CO2

CO2

CO2

2

2005

2005



32



33

C
O

C
O

22
C

O
C

O
22

1.
C

O
2

2. 3. 4. 1.
C

O
2

2.1. 1. 2.
C

O
2

3.
C

O
2

1.
C

O
2

C
O

2
2. 3. 1. 2.

C
O

2
3. 4. 5. 6.

C
O

2

S A C B

C
O

C
O

22

1. 2.
C

3.
5

14
.5

49
.2

41
.3

38
.8 3.
6

18
.0

20
.6

23
.5

11
.6 2.
5

25
.4

27
.8

C
O

2

6.
9

1.
4

3.
9

C
O

2

C
O

2

+ 
58

.0
+1

05
.2

+2
02

.9
+ 

 7
9.

9

+ 
32

.5
+ 

11
.6

+ 
35

.6
+ 

10
.0

+1
8.

5
+ 

3.
7

+ 
5.

9

+1
9.

1
+1

1.
7

+2
5.

2
+ 

3.
1

+ 
3.

319
.4



34

1 2
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1 21 (1) (2) (3)

CO2 (4) (5) (6) (7)
(8) (9) (10) (11) (12)
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(19) (20) (21)

2 12 (1) CO2 (2) (3) (4)
(5) (6) CO2 (7) CO2 (8)
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3 2006 (1) (2) (3) (4)
(5) (6) (7) (8)
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7 8

2005
2005 9

10 11

                                                
4 1990
1997 1995 1996

2004
5 CO2 13 (1) (2) (3)
(4) (5) (6) (7) (8) (9)

(10) (11) (12) (13)
6 CO2 8 (1) (2) (3)

(4) (5) (6) (7) (8)
7 CO2 4 (1) (2) (3)

(4)
8 CO2 8 (1) (2) (3)

(4) (5) (6) (7) (8)

9 2005 7 (1) (2)
(3) (4) (5) (6) (7)

10 5 (1) (2)
(3) (4) (5)

11 8 (1) (2)
(3) (4) (5) (6) (7) (8)
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4.2

90 25 28 0.243 0.234 t-CO2/
90.8 t-CO2

0.43 13

90 32 35
90 37 40 252.3 225.9 t-CO2

26.3 t-CO2

0.24 16

90 12.6 30
90 21.5 40 156.2 107.2 t-CO2

48.9 t-CO2

0.19 18

90 0 20 575 460 kl
90 35 75 6 2kl/ kmc
16.9 t-CO2

14.3 t-CO2

0.13 22

95 7.5 8.6 0.409 0.404 kl/t
 0.7 t-CO2

57.3

96 0 2 0.118 0.116 kwh/m2 h
12.2 t-CO2

21.9

90 0 20 0.161 0.129 kwh/m2 h
68.5 t-CO2

15.1

90 0 3 0.144 0.140 kwh/m2 h
5.3 t-CO2

5.7

90 10 13 12,939 12,508 MJ/t
88.2 t-CO2
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2005 CO2

95 7.5 8.6 7.9 2.1 t- CO2
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2005 CO2

90 20 24 14.5 t- CO2
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90 14.5 t- CO2

2005 CO2
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90 32 35 45.6 185.3 t- CO2

CO2 90 37 40 49.2 185.3 t- CO2

2010

2005

CO2

CO2

90 185.3 t- CO2

2005 CO2

90 12.6 30 34.1 73.9 t- CO2
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2005 CO2

CO2 90 25 28 32.2 685.3 t- CO2

2010

2010 72.2

2005
2010 100

CO2 67.8 81.8
250

CO2

90 685.3 t- CO2

2005 CO2

96 2 3 357.2 t- CO2

2005

CO2

90 357.2 t- CO2
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2005 CO2

90 20 22.4 178.7 t- CO2

ATM
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CO2
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2005 CO2

90 3 7 81.3 t- CO2
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2005 CO2
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90 3 4.6 564.6 t- CO2

CO2

90 564..6 t- CO2

2005 CO2

CO2 90 10 24.2 177 t- CO2

2010 CO2

698 t-CO2 2005 123 t-CO2

683 t-CO2 15 t-CO2

14 t-CO2

2010 CO2
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2005 CO2

90 15 27 45.3 t- CO2
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CO2

90 45.3 t- CO2

2005 CO2
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2005 CO2

90 10 15 1176 t- CO2

CO2

CO2

90 1176 t- CO2

2005 CO2

90 10 15 685 t- CO2

CO2

CO2

90 685 t- CO2
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2005 CO2

90 13 13.5 34.5 t- CO2

2004
10 13

1990 34.5 t- CO2

CO2

2005 CO2

CO2 90 10 9.2 34.5 t- CO2

CO2
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2005 CO2

90 10 6.5 1339 t- CO2

2005 1990
0.9%

2005 6.5%
3.4%

2008 2012 2800 t-CO2

2.9%
100 t-CO2

2700
t-CO2

1990 CO2 1339
t- CO2

2005 CO2

90 10 9.7 17.8 t- CO2

0.4
1.7

2.4 kl 4.9 t-CO2



57

2005 CO2

90 8.7 7.9 8.8 t- CO2

0.9

2005 CO2

CO2 97 13 5.5 10.9 t- CO2

CO2 3.81t-CO2 kwh
CO2

2005
2010 3 t-CO2
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2005 CO2

97 6 7 4 t- CO2

2005 33

2005 CO2

97 6 20 4 t- CO2

2005 33

3000 kWh

CO2

2005 CO2

CO2 90 7 3 22 t- CO2

CO2

CO2

2005 CO2

CO2 90 20 21 22 t- CO2

CO2 CO2

CO2
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CO2

2005 CO2

CO2 90 12 22.5 t- CO2

2010 CO2 2005 7
2005 15 t-CO2 37.5 t-CO2

12.5 t-CO2 21 t-CO2 CO2
19 t-CO2 52.5 t-CO2

2010

2005 CO2

90 8 6 22.5 t- CO2

2005 12.7
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2005 CO2

CO2 90 20 780 t- CO2

84.1 14 2005
CO2 90 20%

7%
2010

0.34kg-CO2/kWh 0.02kg-CO2/kWh
5

CO2

CO2

CO2

2010 3000
t-CO2

2005 CO2

CO2 90 10 6 5.3 t- CO2

2005 21
12



2005 CO2

CO2 90 10 3 0.2 t- CO2

2005 13
4

CO2 2010 2005
CO2

2010 2005 22.3

2005 CO2

CO2 97 12.2 4 2.7 t- CO2

6 t- CO2
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1990 2003 2004  2005 2010

MJ t

1990
13
2005

10%
→13%

14,377
(1.00)

13,285
(0.924) 

12,905
(0.89.8)

12,437
(0.865) (0.87)

t-CO2 t

1990
10
2005

1.000
(1.00) 

0.975
(0.975) 

0.947
(0.947) 

0.908
(0.908) (0.90) 

1990 2003 2004  2005 20101990
35
2006

32%
→35%

1,643
(1.00) 

1,043
(0.635) 

1,082
(0.659) 

894
(0.54.4) 

1,068
(0.650) 

t-CO2

1990
40
2006

37%
→40%

3,766
(1.00) 

2,207
(0.586) 

2,327
(0.618) 

1.913
(0.508) 

2,260
(0.600) 

1990 2003 2004  2005 20101990
30
2006

12.6
→30%

62.75
(1.00) 

42.75
(0.681) 

41.61
(0.663) 

41.34
(0.659) 

42.17
(0.672) 

t-CO2

1990
40
2006

21.5
→40%

178.8
(1.00) 

111.5 
(0.624) 

106.8
(0.597) 

104.9
(0.586) 

101.8
(0.569) 

1990 2003 2004  2005 2010

kL kmc

1990
75
2006

35 →
75%

8.25
(1.00) 

3.62
(0.44) 

3.23
(0.39) 

2.08
(0.25) 

2.06
(0.25) 

1990
20
2006

0
→20%

575
(1.00) 

428
(0.74) 

434
(0.75) 

438
(0.76) 

460
(0.80) 

1990 2003 2004  2005 2010

g-CO2 m3

23g-CO2/m3

1990
68 73

(1.00) 
26

(0.36) 
25

(0.34) 
22

(0.30) 
23

(0.32) 

t-CO2

73 t-CO2

1990
116 

(1.00) 
76

(0.65) 
76

(0.66) 
71

(0.61) 
73

(0.63) 
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37

1997 2003 2004  2005 2010
1997 2

14.5
(1.00) 

12.5
(0.86) 

14.2
(0.98) 

15.5
(1.07) 

13.6
(0.94) 

L 1997 2 139.8
(1.00) 

142.6
(1.02) 

129.4
(0.93) 

112.4 
(0.80) 

131.4
(0.94) 

1990 2003 2004  2005 2010

t-CO2

1990
192.1
(1.00) 

214.0
(1.114) 

216.0
(1.124) 

214.6
(1.117) 

192.1
(1.00) 

t
1990 734.0

(1.00) 
709.3

(0.966) 
704.4

(0.960) 
675.6

(0.920) 
734.0
(1.00) 

1990 2003 2004  2005 2010

t-CO2

1990
717.6
(1.00) 

670.6
(0.93) 

691.0
(0.97) 

739.8
(1.03) 

667.1
(0.93) 

t-CO2 10

1990
20
2006

541.2
(1.00) 

440.4
(0.81) 

431.5
(0.80) 

426.6
(0.79) (0.80) 

97
97

97

1990 2003  2004  2005 2010

t-CO2

1990
20 47.9

(1.00) 
36.4

(0.76) 
36.3

(0.76) 
36.4

(0.72) 
38.3

(0.80) 
1997 2003  2004  2005 2010

t-CO2

1997 4

12.2 69.3
(1.00) 

62.6
(0.90) 

64.1
(0.92) 

66.6
(0.96) 

60.8
(0.86) 

1990 2003  2004  2005 2010
5

t-CO2

1990
10 759

(1.00) 
579

(0.763) 
586

(0.772) 
575

(0.758) 
683

(0.90) 
1990 2003  2004  2005 2010

t-CO2

1990
10 90.4

(1.00) 
94.1

(1.04) 
85.2

(0.94) 
95.7

(1.06) 
81.3

(0.90) 
1990 2003  2004  2005 2010

t-CO2

1990
10 6.1

(1.00) 
6.0

(0.98) 
6.1

(1.00) 
6.3

(1.03) 
5.5

(0.90) 
2010 CO2

97
CO2 1990
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1990 2003  2004  2005 20101990
15
2002

10%→15%
71.4

(1.00) 
53.3

(0.75) 
53.4

(0.75) 
52.3

(0.73) 
60.9

(0.85) 

1990 2003  2004  2005 2010
1990

10 2,519
(1.00) 

2,338
(0.928) 

2,369
(0.940) 

2,354
(0.935) 

2,267
(0.90) 

1990 2003  2004  2005 2010
1990

121.8
(1.00) 

100.8
(0.828) 

101.3
(0.832) 

106.9
(0.878) 

114.5 
(0.940) 

1990  2003  2004  2005 2010

KL
1990

10 0.883
(1.00) 

0.796
(0.901) 

0.811 
(0.918) 

0.797
(0.903) 

0.7947
(0.90) 

1990  2003  2004  2005 2010

kL kL
1990

10 10.19
(1.00) 

8.87
(0.87) 

8.80
(0.86) 

8.63
(0.85) 

9.17
(0.90) 

1990  2003  2004  2005 2010

kL
1990

10 13.92
(1.00) 

13.72
(0.99) 

13.30
(0.96) 

12.18
(0.88) 

12.53
(0.90) 

1990  2003  2004  2005 2010
1990

10 100 88 86 85 90 

1995  2003  2004  2005 2010

t
1995 6

10 21.5
(1.00) 

18.6
(0.86) 

18.6
(0.86) 

19.2
(0.89) 

19.4
(0.90) 

1995  2003  2004  2005 2010

kL t

1995
8.6

2006
7.5 →

8.6%

0.442
(1.00) 

0.432
(0.977) 

0.400
(0.905) 

0.407
(0.921) 

0.404
(0.914) 

1990  2003  2004  2005 20101990

8.7 1.14
(1.00) 

1.06
(0.93) 

1.06
(0.93) 

1.05
(0.92) 

1.04
(0.912) 

1990  2003  2004  2005 2010

MJ t
1990

3,586
(1.00) 

3,438
(0.959) 

3,407
(0.950) 

3,420
(0.954) 

3,451
(0.962) 

95
95
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1990 2003  2004  2005 2010
t-CO2

1990
28
2006

25 →
28%

0.324
(1.00) 

0.239
(0.738) 

0.224
(0.690) 

0.220
(0.678) (0.72) 

1990 2003  2004  2005 2010

kg-CO2 kWh
1990

20% 0.421
(1.00) 

0.436
(1.04) 

0.421
(1.00) 

0.425
(1.01) 

0.34
(0.80) 

1997 2003  2004  2005 2010

t-CO2
1997

13 175.5
(1.00) 

177.9
(1.014) 

166.1
(0.946) 

165.8
(0.945) 

152.7
(0.870) 

1990 2003  2004  2005 2010

kg-CO2
GJ

1990
20% 1.93

(1.00) 
2.04

(1.06) 
1.42

(0.74) 
1.52

(0.79) 
1.44

(0.75) 

90
90

97

kWh m2 h

1990  2003  2004  2005 2010

kWh m2 h

1990
3

2006

0%→3%

0.144
(1.00) 

0.140
(0.97) 

0.139
(0.97) 

0.134
(0.93) 

0.140
(0.97) 

1990  2003  2004  2005 2010

kWh m2 h

1990
20

2006

0%→20%

0.161
(1.00) 

0.127
(0.789) 

0.127
(0.789) 

0.125
(0.776) 

0.129
(0.801) 

1996  2003  2004  2005 2010

kWh m2 h

1996 11

2
2006

0%→2%

0.118 
(1.00) 

0.112 
(0.95) 

0.116 
(0.98) 

0.114 
(0.97) 

0.116 
(0.98) 

1990  2003  2004  2005 2010

kWh m2 h
2004 12

0.1032
(1.00) 

0.0910
(0.882) 

0.1032
(1.00) 

1990  2003  2004  2005 2010

kWh m2 h
2004 12

0.05086
(1.00) 

0.04408
(0.867) 

0.05086
(1.00) 

11 96

12 2004
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71



72

1997



73



74

1995 1995



75



76

2005 84.1% 0.29
t 2 3.46 t 2 2 0.393kg-CO2/kWh

0.032kWh kg-CO2/kWh
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1997
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1997



79



80



81
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CO2
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85

CO2



CO2

CO

C
O

86



87

2006

90 25 90 28 2000 2005

90 37 90 40

90 32% 90 35% 2003 2005

90

10

90

30 97 2005

90 21.5

90 12.6

90 40

90 30

90 35 90 75 99 2005

90 90 20%

97 2005

 95 7.5 95 8.6
2004 2005

 90 90 20 98 2005

90 90 3
97 2005

96 96 2
2002 2005
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CO2 90 CO2 90
CO2 90 20

90 10% 90 13%2005
17

CO2 90
10%

2002
14 90

10%
90

15%

2005
17 CO2 CO2 97 12.2%

2005
17

CO2 90

CO2 73
t

CO2 23g/m3 90
1 3 CO2

73 t

2004
16 97

6%

97
6%

97
6%

2004
16

90
12%

90
5%

90
10%



89

DIY



90

2010 3,000 t-CO2

260

CDM

30MW

e7 CDM

12.2MW

15MW

Caieiras

Graneros

HFC23

South Nyirseg

ATB

Aquarius

El Henequen

La Vuelta and La Herradura

2010

3,000 t-CO2



91

(CDM)

CDCF
JGRF

2008 2012 2800 tCO2 560 /

100 t-CO

CDQ/ /
/ 2700 t-CO
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CO2

39 t-CO2 CO2

90 111 kl

804 t-CO2 CO2

0.05t-CO2 CO2

264

1995 4

13.5 kWh

2.32t-CO2
1

4 5,300kWh

3 22t-CO2 CO2

50t-CO2 CO2

3.1t-CO2 CO2

1.5%
1.64t-CO2

28 98.27t-CO2 CO2

2004
411MJ/ 2005 398 MJ/

7 t-CO2 CO2

2005 90 10 kl
141 kl

1998 8%
CO2

CO2 1.5 t-CO2

2005 CO2 2000
5.4% 4.2%

5 9%

14kL
CO

5.9 CO2



93

15%

5kl

39,000km
1,082t-CO2

CO2

2005  2004 2003  2002

10,000

CO2

2005  2004  2003  2002
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1
 2005 2000 15
 2010 2001 10
 2010 2003 5

2010 1990
140 kl

1

1%

1%

28 20

28 3.28t-CO2 20 1.69t-CO2

2.32t-CO2

264

4

DIY
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0.05t-CO2

3.1t-CO2

1.64t-CO2

282.42 -CO2 CO2

4

DIY

OFF

S
7.82 -CO2 CO2

4

DIY

 ISO14001

4



96

2005
39 t CO2

05 389 kW
90 111 kl

804 t CO2 CO
2005

CO2
70%

13ℓ 6 8ℓ
CO2

4

CO2

BOOK 8

4
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CO2

2005  2004  2003  2002

kg CO2

2005  2004  2003 2002
9,564.9

6

9,427.1 

10
75.4%

 2010 90%
1%

2010 1990
9%

kl t km
2010 106.9kl t km

 2010 JR
11.8%

2%
100
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15%

2005 CO2 2000
5.4% 4.2%

CO
5.9t CO2

39,000km

5 9%

< >

DIY

.
2005

153
2005

< >

4
DIY
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500km
39

< >

 GPS

< >

DIY

10ppm

3.7% 2.7%
0.5%

2005 CO2 1998 8%

2010 354 t CO2 CO2
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18

19 30 GHG
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103
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