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Disclaimer:

This guidance and associated spreadsheets have been prepared with a high degree of expertise and
professionalism, and it is believed that the Spreadsheets provide a useful and accurate approach for cal-
culating greenhouse gas emissions. However, the organizations involved in their development, including
WRI, WBCSD, and any other organization involved, collectively and individually, do not warrant these
Spreadsheets for any purpose, nor do they make any representations regarding their fitness for any use or
purpose whatsoever. Each User agrees to decide if, when and how to use the Spreadsheets, and does so
at his or her sole risk. When using the tools provided on the GHG Protocol website, you agree that you are
not entitled to rely on any information generated using these worksheets. You further agree to hold WRI,
WBCSD, and any of their partners in the creation of the tools, harmless for loss you might suffer arising out
of: any inaccuracies in numbers generated by the worksheets or variation between predictions and your
actual results. Under no circumstances shall WRI, WBCSD, or any of their partners that helped create the
tools, be liable for any damages, including incidental, special or consequential damages, arising from the
use of these Spreadsheets or an inability to use them.

If you distribute these tools through any means other than the GHG Protocol website at www.ghg-

protocol.org you should check the website to ensure the tool being provided is the latest version available,
and provide information to users on how to check for updates and revisions to the tools.
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CO2( ) CHas ( ) N20 ( ) CO2 ()
( ) 8,391,183 820,820 122,839 8,446,500
( ) 16,993 715 143 17,052
8,374,190 820,105 122,696 8,429,448
( ) 243,605 2,781 3,661 244,798
CO2 0 0
( CO2) 8,634,788 823,600 126,500 8,691,298
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( ) 8446.50 CO2¢/
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CO2( ) CHs ( )
C1 1,189,232 1,189,232 2,126,824 224,452
C2 1,524,604 0 0
C3 0 0 0
C4 0 0 0 0
#: C5 0 0 0 0
Co6 0 0 0 0
Cc7 0 0
C8 2,138,994 2,138,994 5,927,686 589,262
C9 0 0 0 0
10 34,785 34,785 296,498 6,015
11 760,892 0 0
12 16,877 0 0 0
13 0 0 0 0
14 0 0 0 0
15 0 0 0
16 1,500 1,500 4,394 194
17 0 0 0 0
18 4,065 4,065 12,599 521
19 0 0 0 0
20 7,465 7,465 23,180 375
21 0 0 0 0
22 0 0 0 0
23 1,000 800 94 2,780
165,676 36,611 243,511 2,819
24
25
#: 26 0 0 0
27 0 0 0 0
28 0 0 0
29 0 0
( 8,391,183 820,820
243,605 2,781
CO2 0
8,634,788 823,600
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50 B.1 CO2
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55 B.6 (2006 )
56 B.7 (2007 )
57 BS (2008 )
58 B9 (2009 )
59 B.10 (2010 )
60 B.11 (2011 )
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64 B.15 (2009 )
65 B.16 (2010 )
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67 B.18 CO2
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B.1 CO:
46 48
/ ) / ( CO2/
/ CO2/
) 49 ) 50
26.37 98% 20,908 1.981
25.41 98% 26,344 2.405
25.41 98% 10,454 0.955
o 33.6 98% 17,793 2.148
# 33.6 90% 17,584 1.950
33.6 98% 19,854 2.397
33.6 98% 20,933 2.527
29.5 93% 28,435 2.860
29.5 93% 38,099 3.833
13.58 99% 173,540 8.555
70.8 100% 37,688 9.784
12.20 99% 202,218 8.955
15.3 99% 389,310 21.622
15.3 100% 51,498 2.889
20.1 98% 41,816 3.020
18.9 98% 43,070 2.925
19.6 98% 43,070 3.033
20.2 98% 42,652 3.096
21.1 98% 41,816 3.170
17.2 98% 50,179 3.101
18.2 98% 46,055 3.012
20.0 98% 35,168 2.527
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B.2 CH: N:O

CHa N2O CHs4 . N20
53 54
52
T TRt L
)
0.001 0.0015 20.908 31.362
0.001 0.0015 26.344 39.516
0.001 0.0015 10.454 15.681
> 0.001 0.0015 17.793 26.690
# 0.001 0.0015 17.584 26.376
0.001 0.0015 19.854 29.781
0.001 0.0015 20.933 31.400
0.001 0.0015 28.435 42.653
0.001 0.0015 38.099 57.149
0.001 0.0001 173.540 17.354
0.001 0.0001 37.688 3.769
0.001 0.0001 202.218 20.222
0.001 0.0001 389.310 38.931
0.001 0.0001 51.498 5.150
0.003 0.0006 125.448 25.090
0.003 0.0006 129.210 25.842
0.003 0.0006 129.210 25.842
0.003 0.0006 127.956 25.591
0.003 0.0006 125.448 25.090
0.001 0.0001 50.179 5.018
0.001 0.0001 46.055 4.606
0.003 0.0006 105.504 21.101




B.3 CH: NO
CHs N20 CHe o
59 60
58
o |cwer US| el
)

0.01 0.0015 209.080 31.362

0.01 0.0015 263.440 39.516

0.01 0.0015 104.540 15.681

o3 0.01 0.0015 177.930 26.690
# 0.01 0.0015 175.840 26.376
0.01 0.0015 198.540 29.781

0.01 0.0015 209.330 31.400

0.01 0.0015 284.350 42.653

0.01 0.0015 380.990 57.149

0.001 0.0001 173.540 17.354

0.001 0.0001 37.688 3.769

0.001 0.0001 202.218 20.222

0.001 0.0001 389.310 38.931

0.001 0.0001 51.498 5.150

0.003 0.0006 125.448 25.090

0.003 0.0006 129.210 25.842

0.003 0.0006 129.210 25.842

0.003 0.0006 127.956 25.591

0.003 0.0006 125.448 25.090

0.001 0.0001 50.179 5.018

0.001 0.0001 46.055 4.606

0.003 0.0006 105.504 21.101
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B.4 CH: N:O
CHa N2O CH4 . N20 .
- 65 66
oy over LN
)
0.01 0.0015 209.080 31.362
0.01 0.0015 263.440 39.516
0.01 0.0015 104.540 15.681
0.01 0.0015 177.930 26.690
# o 0.01 0.0015 175.840 26.376

0.01 0.0015 198.540 29.781
0.01 0.0015 209.330 31.400
0.01 0.0015 284.350 42.653
0.01 0.0015 380.990 57.149
0.005 0.0001 867.700 17.354
0.005 0.0001 188.440 3.769
0.005 0.0001 1011.090 20.222
0.005 0.0001 1946.550 38.931
0.005 0.0001 257.490 5.150
0.01 0.0006 418.160 25.090
0.01 0.0006 430.700 25.842
0.01 0.0006 430.700 25.842
0.01 0.0006 426.520 25.591
0.01 0.0006 418.160 25.090
0.005 0.0001 250.895 5.018
0.005 0.0001 230.275 4.606
0.01 0.0006 351.680 21.101
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B.5 / / CH: N:O
CH N2O CH4 . N20 .
71 72
70
aur o L Ner
)

0.3 0.0015 6272.400 31.362

0.3 0.0015 7903.200 39.516

0.3 0.0015 3136.200 15.681

75 0.3 0.0015 5337.900 26.690
# 0.3 0.0015 5275.200 26.376
0.3 0.0015 5956.200 29.781

0.3 0.0015 6279.900 31.400

0.3 0.0015 8530.500 42.653

0.3 0.0015 11429.700 57.149

0.005 0.0001 867.700 17.354

0.005 0.0001 188.440 3.769

0.005 0.0001 1011.090 20.222

0.005 0.0001 1946.550 38.931

0.005 0.0001 257.490 5.150

0.01 0.0006 418.160 25.090

0.01 0.0006 430.700 25.842

0.01 0.0006 430.700 25.842

0.01 0.0006 426.520 25.591

0.01 0.0006 418.160 25.090

0.005 0.0001 250.895 5.018

0.005 0.0001 230.275 4.606

0.01 0.0006 351.680 21.101
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B.G (2006 )
2006 2006 2006
CO2 CHs4 N20
( CO/ CHa4/ ( NO/ )
10.942 118.635 169.798
11.942 130.480 184.677
8.614 97.743 130.261
7.834 84.149 122.086
8.409 89.831 131.451
7.517 94.127 113.783
7.772 98.097 96.144
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B.7

(2007 )

2007 2007 2007
CO2 CH4 N20

( CO/ ( CH4/ ( NO/ )
10.697 117.116 164.524
11.389 125.311 175.017
8.364 93.791 126.855
7.645 82.982 118.573
8.612 92.783 133.641
7.373 88.328 110.812
7.581 89.047 103.966
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B.8

(2008 )

2008 2008 2008
CO2 CHs4 N20

( CO/ CHa4/ ( NO/ )
11.067 121.820 169.264
11.545 126.590 177.983
8.128 90.350 123.729
6.804 73.896 105.249
8.417 90.573 130.796
6.525 76.939 97.772
7.653 89.965 103.953
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B.9 (2009 )
2009 2009 2009
CO2 CHa4 N20
( CO/ ( CHs4/ ( NO/ )
10.574 117.427 160.818
11.096 122.415 169.830
7.976 88.769 120.882
6.460 70.770 98.975
8.186 88.032 127.164
6.651 75.929 99.959
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B.10 (2010

2010 2010 2010
CO2 CHs N20

( CO/ ( CHil ( N0/
10.908 112.469 161.839
10.760 112.121 163.274
7.736 81.498 114.223
6.660 69.101 98.648
8.136 86.162 126.243
6.661 72.133 99.368
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B.11 (2011 )
2011 2011 2011
CO2 CH N20

( COa/ ( CHi/ ( N0/ )
11.282 116.876 169.222
11.367 118.549 173.546
7.843 85.053 119.8505
7.030 72.313 104.505
8.119 86.506 126.919
6.694 71.751 100.437
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B.12 (2006 )"

2006 CO2 2006 CHs4 2006 N20
( CO2/ ( CH4/ ( N0/ )
0.11 1.60 1.33
0.12 1.25 1.84
0.14 1.47 2.08
0.12 1.30 1.95
0.18 2.02 2.52
0.14 1.67 1.91
0.13 1.53 2.02
0.17 2.19 2.46
0.10 1.52 1.43
0.12 1.47 1.66
0.11 1.16 1.66
0.10 1.04 1.53
0.13 1.68 1.86
0.12 1.49 1.80
0.12 1.41 1.89
0.13 1.35 2.02
0.11 1.55 1.29
0.11 1.30 1.71
0.10 1.90 1.20
0.17 1.76 2.61
0.14 5.09 0.97
0.13 1.46 2.00
0.10 1.17 1.48
0.16 1.72 2.58
0.10 1.05 1.58
0.12 1.28 1.91
0.11 1.27 1.62
0.16 1.79 2.35
0.12 1.31 1.86
0.10 1.21 1.46
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B.13 (2007 )"

2007 CO2 2007 CHz4 2007 N20
( CO2/ ( CHi/ ( N0/ )
0.12 1.62 1.46
0.11 1.20 1.77
0.15 1.87 1.85
0.12 1.30 1.95
0.17 1.95 2.42
0.14 1.76 1.96
0.13 1.41 2.09
0.17 2.20 2.52
0.11 1.51 1.51
0.11 1.32 1.63
0.11 1.13 1.69
0.12 1.39 1.57
0.13 1.61 1.59
0.17 1.91 2.55
0.12 1.33 1.89
0.12 1.26 1.88
0.12 1.72 1.31
0.14 1.57 2.14
0.12 2.41 1.50
0.13 1.37 2.03
0.09 1.91 0.25
0.11 1.22 1.81
0.11 1.20 1.64
0.22 2.36 3.54
0.20 2.10 3.15
0.12 1.34 1.87
0.12 1.34 1.70
0.21 2.70 2.25
0.12 1.25 1.79
0.12 1.63 1.65
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B.14 (2008 )"

2008 CO2 2008 CHs4 2008 N20
( CO2/ ( CH4/ ( N0/ )
0.11 1.45 1.47
0.12 1.23 1.83
0.16 2.08 1.95
0.13 1.55 1.79
0.18 2.03 2.61
0.14 1.73 1.86
0.14 1.53 2.19
0.19 2.15 2.77
0.11 1.43 1.63
0.12 1.36 1.66
0.11 1.12 1.68
0.11 1.20 1.68
0.14 1.86 1.65
0.15 1.84 2.23
0.12 1.28 1.90
0.12 1.33 1.95
0.13 1.83 1.57
0.11 1.23 1.66
0.12 1.54 1.71
0.14 1.46 2.18
0.11 1.96 0.25
0.14 1.48 2.18
0.11 1.24 1.73
0.13 1.34 2.00
0.22 2.33 3.50
0.13 1.40 1.90
0.11 1.26 1.66
0.17 3,13 1.03
0.12 1.33 1.92
0.11 1.20 1.67
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B.15 (2009 )~
2009 CO2 2009 CHz4 2009 N20
( CO2/ ( CHa/ ( N0/ )
0.11 1.36 1.38
0.11 1.22 1.82
0.17 2.28 1.93
0.13 1.59 1.75
0.17 1.97 2.59
0.15 1.88 2.00
0.12 1.36 1.94
0.15 1.77 2.20
0.11 1.48 1.59
0.11 1.28 1.67
0.10 1.10 1.65
0.11 1.21 1.70
0.12 2.03 1.38
0.14 1.57 2.02
0.12 1.33 1.80
0.13 1.44 2.10
0.14 2.01 1.54
0.10 1.15 1.60
0.12 1.42 1.72
0.12 1.28 1.85
0.13 2.11 0.24
0.12 1.31 1.93
0.10 1.13 1.55
0.13 1.33 2.00
0.18 1.85 2.78
0.13 1.61 1.86
0.11 1.23 1.70
0.14 2.48 0.80
0.11 1.23 1.77
0.12 1.29 1.81
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B.16 (2010 )*

2010 CO2 2010 CHs4 2010 N20
( CO2/ ( CH4/ ( N0/ )
0.10 1.36 1.30
0.11 1.37 1.74
0.21 1.72 1.93
0.14 1.39 1.87
0.17 1.79 2.61
0.15 1.59 1.95
0.14 1.47 2.11
0.16 1.78 2.20
0.11 1.40 1.52
0.11 1.11 1.58
0.10 1.12 1.64
0.14 1.31 1.67
0.13 1.61 1.45
0.14 1.65 2.02
0.12 1.33 1.82
0.13 1.57 2.05
0.17 2.03 1.72
0.16 1.52 1.66
0.11 1.76 1.47
0.16 1.69 2.52
0.02 0.38 0.04
0.13 1.42 2.10
0.11 0.99 1.02
0.15 1.53 2.30
0.14 1.50 2.24
0.13 1.33 1.84
0.12 1.27 1.71
0.13 1.31 0.60
0.13 1.36 2.00
0.13 1.30 1.72
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B.17 (2011 )*

2011 CO2 2011 CHa4 2011 N20
( CO2/ ( CHil/ ( N0/ )
0.10 1.36 1.32
0.11 1.32 1.76
0.19 1.54 1.74
0.14 1.36 1.92
0.17 1.77 2.58
0.15 1.57 1.99
0.13 1.44 2.09
0.17 1.87 2.30
0.10 1.36 1.46
0.11 1.15 1.67
0.12 1.36 2.00
0.11 1.14 1.63
0.13 1.50 1.53
0.15 1.92 2.10
0.12 1.30 1.81
0.13 1.45 2.06
0.16 1.92 1.69
0.13 1.47 1.58
0.11 1.88 1.53
0.17 1.74 2.61
0.03 0.52 0.05
0.13 1.42 2.08
0.15 1.44 1.65
0.15 1.59 2.39
0.18 1.86 2.79
0.13 1.36 1.98
0.12 1.29 1.71
0.16 1.32 0.79
0.13 1.44 2.08
0.13 1.32 1.78
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B.18 CO:
CO2 CO2
( CO2/ ( COz2/
2.77
2.933
3.772 0.4191
0.967 1.877
B.19 CH: N:O
CHs4 N20
( CH4/ ( N2O/
879.2 117.22
879.2 117.22
8792.1 117.22
8792.1 117.22
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” 2008 2010 ( C2
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C.2
T 2 89
2008 2009 2010
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-0.44 -3.8% -0.24 -2.2% 0.17 1.6%
1.53 18.2% 1.82 22.2% 1.78 21.9%
4.07 59.8% 3.84 59.4% 3.28 49.3%
-1.15 -10.4% -0.77 -7.3% -0.89 -8.1%
0.46 5.7% 0.39 4.9% 0.51 6.6%
3.24 49.6% 2.84 42.7% 2.68 40.3%
0.32 4.2%
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