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E m I s s I o n s Summary of emissions from identified gas production
Richard Heede

Climate Accountability Institute
16-Oct-20

Natural Gas Emissions Notes 1876 1877 1878 1879 1880 1881 1882 1883 1884 1885 1886 1887 1888 1889 1890 1891 1892 1893 1894

Million tonnes CO2 per billion cubic feet: 0.0534 0.0534 0.0534 0.0534 0.0534 0.0534 0.0534 0.053434 0.0534 0.0534 0.0534 0.0534 0.0534 0.0534 0.0534 0.0534 0.0534 0.0534 0.0534

1     Abu Dhabi National Oil (ADNOC), UAE Flaring not included (8 to 80%)

2     Anadarko, USA

3     Antero, USA added June 2019

4     Apache, USA Apache gas-blow-out not included

5     Bahrain Petroleum Corporation

6     BG Group (British Gas), UK

7     BHP Billiton, Australia

8     BP, UK

9     Canadian Natural Resources, Canada

10   Chesapeake, USA added May2019

11   Chevron, USA

12   CNOOC (China National Offshore Oil), China

13   ConocoPhillips, USA

14   CONSOL Energy, USA

15   Devon Energy, USA

16   Ecopetrol, Colombia

17   Egyptian General Petroleum, Egypt

18   EnCana, Canada

19   ENI, Italy

20   EOG Resources, USA 

21   EQT Corporation, USA 

22   Equinor, Norway CCS CO2 re-injection not included

23   ExxonMobil, USA

24   Former Soviet Union

25   Gazprom, Russian Federation

26   Hess, USA

27   Husky, Canada

28   Inpex, Japan added June 2019

29   Iraq National Oil Company, Iraq

30   Kuwait Petroleum Corp., Kuwait

31   Libya National Oil Corp., Libya

32   Lukoil, Russian Federation

33   Marathon, USA

34   Murphy Oil, USA

35   Nexen, Canada (acq. By CNOOC)

36   National Iranian Oil Company (NIOC), Iran

37   Nigerian National Petroleum, Nigeria
38   Noble Energy, USA added May2019

39   Novatek, Russian Federation added May2019

40   Obsidian / PennWest, Canada  added June 2019

41   Occidental, USA
42   Oil and Gas Corporation, India
43   OMV Group, Austria
44   Pertamina, Indonesia
45   Petoro, Norway added June 2019

46   PetroChina (CNPC), China
47   Petroleo Brasileiro (Petrobras), Brazil
48   Petroleos de Venezuela, Venezuela
49   Petroleos Mexicanos (PEMEX), Mexico
50   Petroleum Development Oman, Oman
51   PetroEcuador added May2019

52   Petronas, Malaysia
53   Pioneer, USA added June 2019

54   Polish Oil & Gas, Poland
55   

56   Qatar Petroleum, Qatar
57   Repsol, Spain
58    Rosneft, Russian Federation

59   Royal Dutch Shell plc, The Netherlands
60   Santos, Australia added May2019

61   Sasol, South Africa
62   Saudi Aramco, Saudi Arabia
63   Sinopec, China
64   Sonangol, Angola
65   Sonatrach, Algeria
66   Southwestern, USA added June 2019

67   Suncor, Canada
68   Syrian Petroleum, Syria
69   Talisman, Canada
70   Total, France
71   TurkmenGaz, Turkmenistan added June 2019

72   Wintershall, Germany added May2019

73   Woodside, Australia added May2019

74   YPF, Argentina added May2019

75   Yukos, Russian Federation

Emissions from identified gas prod'n (MtCO2/yr)

Emissions from identified gas prod'n (MtC/yr)

CDIAC emissions from annual gas prod'n (MtCO2/yr) 4         7         11       18       11       11       7         7         7         7         
1885: first year of CDIAC gas

CDIAC emissions from annual gas prod'n (MtC/yr) 1         2         3         5         3         3         2         2         2         2         

Percent of total CDIAC gas emissions identified CDIAC 1885-2010 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%

 1870s  1890s 1880s
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Summary of emissions from identified gas production
Richard Heede

Climate Mitigation Services
dataset marker 16-Oct-20

1895 1896 1897 1898 1899 1900 1901 1902 1903 1904 1905 1906 1907 1908 1909 1910 1911 1912 1913 1914 1915 1916 1917 1918

0.0534 0.05343 0.05343 0.05343 0.05343 0.05343 0.05343 0.05343 0.05343 0.05343 0.05343 0.05343 0.053434 0.05343 0.05343 0.05343 0.05343 0.05343 0.05343 0.05343 0.05343 0.05343 0.05343 0.05343

0.5        0.7        0.8        0.9        1.0        1.2        1.5        1.6          1.6        1.9        2           2           2           2           2           2           3           3           3           

0.5        0.7        0.8        0.9        1.0        1           2           2             2           2           2           2           2           2           2           2           3           3           3           

0.1        0.2        0.2        0.3        0.3        0.3        0.4        0.4          0.4        1           1           1           1           1           1           1           1           1           1           

7         7           7           7           11         11         15         15         15         15         18         18         18           18         22         26         26         29         29         29         33         37         40         37         

2         2           2           2           3           3           4           4           4           4           5           5           5             5           6           7           7           8           8           8           9           10         11         10         

0.0% 0.0% 0.0% 0.0% 0.0% 4.5% 4.8% 5.4% 6.3% 6.8% 6.8% 8.2% 8.6% 8.5% 8.5% 7.7% 7.7% 7.4% 7.7% 7.8% 7.4% 8.0% 7.6% 7.6%

 1890s  1900s  1910s
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AVAV AWAW AXAX AYAY AZAZ BABA BBBB BCBC BDBD BEBE BFBF BGBG BHBH BIBI BJBJ BKBK BLBL BMBM BNBN BOBO BPBP BQBQ BRBR BSBS BTBT

Summary of emissions from identified gas production
Richard Heede

Climate Accountability Institute
dataset marker 16-Oct-20

1919 1920 1921 1922 1923 1924 1925 1926 1927 1928 1929 1930 1931 1932 1933 1934 1935 1936 1937 1938 1939 1940 1941 1942 1943

0.05343 0.05343 0.05343 0.05343 0.05343 0.05343 0.05343 0.05343 0.05343 0.05343 0.05343 0.05343 0.053434 0.05343 0.05343 0.05343 0.05343 0.05343 0.05343 0.05343 0.05343 0.05343 0.05343 0.05343 0.05343

1 1 1 1 1 2 2 2 2 3 3 3

1          2          3          4          4          8          11        10        11        

5          6          6          7          7           8             9           10        11        12        13        14        12        13        14        14        15        16        

3          3          3          3          4          5          5          5          6          6          8          8           7             6           6          7          8          9          12        8          11        12        13        14        16        

3           3             3           3          4          4          4          5          5          5          6          6          7          7          

3          3          3          3          4          5          5          10        11        12        14        18         18           19         20        22        25        29        35        31        36        42        47        49        53        

1          1          1          1          1          1          1          3          3          3          4          5           5             5           6          6          7          8          10        8          10        11        13        13        15        

37        40        37        40        51        59        62        70        77        84        103      103       92           88         92        103      110      125      139      136      139      154      154      165      183      

10        11        10        11        14        16        17        19        21        23        28        28         25           24         25        28        30        34        38        37        38        42        42        45        50        

7.9% 7.8% 7.1% 7.5% 7.7% 7.7% 7.5% 14.6% 14.6% 14.5% 13.9% 17.2% 19.3% 21.6% 22.1% 21.9% 23.0% 23.6% 25.3% 22.8% 25.6% 27.3% 30.4% 29.6% 29.1%

 1920s  1930s  1940s
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BUBU BVBV BWBW BXBX BYBY BZBZ CACA CBCB CCCC CDCD CECE CFCF CGCG CHCH CICI CJCJ CKCK CLCL CMCM CNCN COCO CPCP CQCQ CRCR CSCS CTCT CUCU CVCV

Summary of emissions from identified gas production
Richard Heede

dataset marker Climate Accountability Institute
16-Oct-20

1944 1945 1946 1947 1948 1949 1950 1951 1952 1953 1954 1955 1956 1957 1958 1959 1960 1961 1962 1963 1964 1965 1966 1967 1968 1969 1970 1971

0.05343 0.05343 0.05343 0.05343 0.05343 0.05343 0.05343 0.05343 0.05343 0.05343 0.05343 0.05343 0.053434 0.05343 0.05343 0.05343 0.05343 0.05343 0.05343 0.05343 0.05343 0.05343 0.05343 0.05343 0.0534 0.0534 0.0534 0.0534 

0           0           1           1           2           2           2          3          3          4          

31         28        25        25        24        

natural gas vented prior to 1979 (see worksheet) 0.0       0.1       0.1       0.1       

2           2           3           3           3           4          4          5          6          

0.01     0.20     0          

4 4 5 5 7 9 10 13 15 18 19 21 26 29 30 33 42 45 49 53 61 66 71 76 82 94 99 102

13         14         14         16         20         21         26         29         31         38         45         55         59          67         73         81         93         102       113       122       134       145       167       186       205      225      245      251      

17         18         24         25         27         28         43         51         52         52         54         56         62          66         67         74         75         76         78         79         82         81         81         79         80        82        85        86        

0.02     0.02     

0.6        1.4        2.2        3.8        5.1        6.3        7.8         8.8        9.1        11         12         13         13         13         14         14         16         17         18        21        23        23        

17         18         19         23         25         28         33         36         40         44         46         50         53          57         58         62         66         69         78         82         93         107       122       133       155      181      209      234      

24          37         60         74         94         121       150       182       208       244       273       299       322      345      377      401      

5           5           6           6           6           7           7           8           8           8           9          11        12        13        

0.1        0.1        0.1        0.1        0.1        0.1        1           1           1          1          1          1          

0.0        0.0        0.0        0.0        1          1          1          1          

0.1       0.4       

2           2           3           4           4           4           5           6            6           6           6           6           6           6           6           7           6           7           8           8          8          9          9          

1            1           1           2           2           6           6           6           2           2           3           3           3          5          21        16        

0           0           0           0           0           0           0           0           0          0          0          0          

0.0        0.1        0.2        0           0           0           1           1           1           1           1          1          1          1          

0.2         0.3        0.3        0.3        0.3        0.3        0.3        0.3        0.3        0.3        0.8        1           1          1          1          1          

0.2        0.2        0.2        0.3        0.3        0.3        0.4        0.4        0           1           1          1          1          1          

0.1        0.1        0.2         0.3        1           1           1           1           1           1           1           1           1           2           2          2          2          2          

1           1           1           1           1           1           1           2           2          2          2          2          

18         18         19         20         21         26         26         25         31         31        33        36        34        

0.1       0.1       0.1       

0.0        0.0        0.0        0.0        0.1       0.2       0.2       0.2       

8           8           9           10         10         11         12         13         14         15         16         17         18          19         19         21         24         26         31         35         39         42         48         56         68        82        97        104      

0.0        0.0         0.0        0.0        0.0        0.0        0.0        0.0        0.2        0.2        0.2        0.2        0.2        0.4       1          0          1          

0.0       0.0       0.0       

0           0           0           1           2           2           2           3          4          4          4          

0          

58         62         70         79         89         99         127       146       158       174       190       210       257        290       330       388       440       492       553       614       682       752       835       939       1,027   1,132   1,260   1,324   

16         17         19         22         24         27         35         40         43         48         52         57         70          79         90         106       120       134       151       167       186       205       228       256       280      309      344      361      

198       216       224       246       278       297       355       421       454       480       506       550       590        652       704       759       835       882       968       1,049    1,155    1,233    1,342    1,436    1,562   1,712   1,794   1,936   

54         59         61         67         76         81         97         115       124       131       138       150       161        178       192       207       228       241       264       286       315       337       366       392       426      467      490      528      

29.5% 28.6% 31.5% 32.2% 32.1% 33.4% 35.8% 34.7% 34.8% 36.3% 37.6% 38.2% 43.5% 44.5% 46.9% 51.2% 52.7% 55.7% 57.1% 58.5% 59.0% 61.0% 62.2% 65.4% 65.7% 66.1% 70.2% 68.4%

 1960s 1940s  1950s
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CWCW CXCX CYCY CZCZ DADA DBDB DCDC DDDD DEDE DFDF DGDG DHDH DIDI DJDJ DKDK DLDL DMDM DNDN DODO DPDP DQDQ DRDR DSDS DTDT DUDU DVDV DWDW

Summary of emissions from identified gas production
Richard Heede

Climate Accountability Institute
dataset marker 16-Oct-20

1972 1973 1974 1975 1976 1977 1978 1979 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998

0.0534  0.05343 0.05343 0.05343 0.05343 0.05343 0.05343 0.05343 0.05343 0.05343 0.05343 0.05343 0.05343 0.05343 0.05343 0.05343 0.05343 0.05343 0.05343 0.05343 0.05343 0.05343 0.05343 0.0534 0.0534 0.0534 0.0534

4           5           5           5           5           8           10         11         14         17         18         17         19         21         21         22         22         25         26         30         31         32         37         33         36         38         46         

23         23         22         22         21         20         20         19         19         18         17         17         16         30         29         31         34         34         36         35         37         37         41         31         45         47         55         

See Apache note for gas well blow-out 2           2           2           3           5           5           6           5           7           9           11         11         12         3           

0.1        0.3        0.4        2           2           3           3           3           5           6           7           7           7           9           10         10         10         11         11         11         13         14         14         14         15         16         17         

8           9           10         12         13         15         14         13         14         15         15         15         16         17         18         18         17         17         17         17         18         22         25         23         23         23         23         

1           1           1           2           2           3           3           3           3           4           5           5           5           5           6           7           10         9           11         10         10         10         10         11         11         12         13         

107 105 97 89 89 89 88 87 79 80 75 72 78 81 79 82 89 108 110 114 113 114 119 122 132 131 149

0.2        1           2           3           4           5           6           10         12         13         

0           1           3           3           5           

263       254       250       231       226       218       209       208       194       178       164       153       171       135       129       134       128       122       131       129       127       123       130       125       128       131       130       

3           4           4           4           4           4           4           5           4           10         15         15         

88         88         87         81         82         79         80         79         75         71         66         66         66         68         68         67         72         80         81         84         87         89         94         97         106       112       117       

0.3        0.4        16         15         18         24         27         37         37         38         45         

8           9           9           8           8           8           8           10         10         9           11         7           

0.01      0.02      0.01      0.01      0.4        0           1           1           1           1           3           3           4           5           5           6           7           7           8           9           10         11         12         12         13         13         13         

11         13         13         12         13         15         17         19         20         24         26         28         

26         28         28         27         27         25         26         26         27         27         26         25         26         26         28         30         33         33         34         35         33         38         43         43         43         44         45         

10         11         14         15         14         16         17         18         

2.6        2.9        3.2        3.5        3           3           2           

1           4           6           7           8           7           7           8           8           7           13         11         12         10         11         11         13         14         14         19         35         51         

249       274       278       270       267       265       264       267       207       187       164       157       179       178       171       181       185       194       190       197       200       204       209       208       220       215       212       

418       445       492       545       606       660       713       767       821       878       945       1,011    1,108    1,213    1,293    1,355    1,453    

1,216    1,245    1,239    1,188    1,146    1,127    1,104    1,044    993       1,030    

15         14         14         13         11         12         12         12         12         11         11         10         10         9           9           10         10         11         14         16         18         17         17         17         13         11         11         

2           5           4           4           5           5           5           6           5           5           5           

1           1           2           2           2           3           3           3           3           1           1           1           1           1           2           6           9           9           6           2           5           4           5           5           5           5           6           

2           3           8           10         11         11         12         12         13         11         8           8           10         9           12         10         12         15         8           1           5           10         11         11         11         17         17         

2           4           4           5           6           6           6           9           7           4           4           5           6           7           7           7           7           8           8           9           9           8           8           8           8           9           8           

6           7           

8           8           8           9           8           9           9           8           8           9           10         11         12         20         20         19         22         25         23         21         18         17         18         21         22         24         23         

3           3           4           4           4           4           5           5           4           5           5           5           5           4           5           5           

24         37         42         41         42         35         28         21         13         11         13         17         25         32         29         30         38         42         44         49         47         51         60         67         76         89         94         

0           0           0           0           0           0           0           1           1           2           2           3           3           3           4           4           7           7           7           6           9           9           9           8           8           8           7           

4           4           5           5           9           11         11         

3           3           4           

1           1           1           2           2           2           2           2           2           2           3           15         14         14         14         16         16         15         14         14         14         15         15         16         16         16         16         

2           2           1           2           3           3           3           3           3           3           5           6           6           7           10         14         17         20         23         26         30         29         32         37         41         42         35         

2           2           

1           1           1           2           3           7           11         14         18         18         18         21         28         31         32         35         38         40         45         51         53         55         61         62         66         66         63         

5           27         28         29         29         31         32         32         42         40         41         

2           2           3           3           3           3           3           3           4           5           6           8           9           10         11         11         11         11         11         12         13         13         14         15         17         18         20         

2           2           3           2           21         24         27         30         33         24         26         25         26         26         29         28         28         33         38         40         38         41         44         45         49         52         58         

34         36         40         42         41         46         50         57         69         79         77         76         74         72         70         68         68         70         71         71         70         70         71         73         82         87         93         

0.1        0.1        0.1        0.1        0.1        0           1           1           1           2           2           4           4           5           6           7           5           5           7           7           8           9           9           9           9           9           9           

0.2        0.2        0.2        0.2        0.2        0.2        0.2        1.4        

1           1           1           2           2           3           3           3           3           8           18         24         30         30         32         28         30         31         39         39         39         49         79         94         45         

5           4           6           10         

8           

-        0           1           1           1           2           3           4           5           

0.3        1           2           3           2           4           5           6           8           7           8           7           9           8           8           8           9           9           9           12         19         20         20         20         21         26         30         

36         42         48         46         25         27         25         26         25         28         30         33         

8           7           7           7           7           9           

116       124       132       129       131       130       126       127       122       117       108       111       115       122       123       128       118       114       126       138       128       133       131       135       165       158       153       

2           2           6           10         10         8           9           10         

1           2           7           6           7           8           18         21         24         30         23         22         33         38         48         40         48         58         61         64         70         70         77         79         81         83         86         

0.0        0.0        0.0        0.0        0           0           0           0           0           0           0           0           0           0           0           0           0           0           1           1           1           1           1           1           1           1           1           

4           6           8           14         15         16         17         18         19         36         45         64         68         69         69         79         82         124       85         86         98         95         95         98         108       112       110       

0.6        0.8        0.9        1.1        1           2           2           2           2           2           2           

15         11         12         11         10         10         11         14         14         18         20         19         

0.3        0.2        0.2        0.2        0.3        0.3        0.4        0.5        0.5        0.3        0.3        0.3        0.3        0.2        0.3        1           1           1           3           4           4           4           4           4           5           6           8           

4           7           10         13         13         13         15         

0.9        0.6        0.3        0.6        1.0        2           6           9           10         11         10         11         11         43         40         45         50         50         50         53         55         55         60         61         66         66         61         

38         20         

4           

0           0           0           0           0           0           0           1           1           1           1           1           0           2           2           3           3           4           5           5           5           6           7           7           7           7           8           

1,405    1,480    1,547    1,572    1,653    1,709    1,773    1,852    1,842    1,880    1,897    1,991    2,191    2,357    2,444    2,635    2,797    2,698    2,740    2,769    2,790    2,810    2,891    2,918    3,056    3,154    3,210    

383       404       422       429       451       466       484       505       503       513       518       543       598       643       667       719       763       736       748       756       761       767       789       796       834       861       876       

2,055    2,136    2,181    2,194    2,324    2,367    2,491    2,631    2,709    2,740    2,681    2,726    2,943    3,065    3,006    3,255    3,414    3,592    3,861    3,939    3,966    4,075    4,114    4,221    4,407    4,429    4,499    

561       583       595       599       634       646       680       718       739       748       732       744       803       836       820       888       932       980       1,054    1,075    1,082    1,112    1,123    1,152    1,203    1,209    1,228    

68.4% 69.3% 70.9% 71.6% 71.1% 72.2% 71.2% 70.4% 68.0% 68.6% 70.7% 73.0% 74.5% 76.9% 81.3% 80.9% 81.9% 75.1% 71.0% 70.3% 70.3% 69.0% 70.3% 69.1% 69.3% 71.2% 71.4%

 1980s 1970s  1990s 1990s
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Summary of emissions from identified gas production CO2 Coefficient 0.053434       Million tonnes CO2/Billion cubic feet (MtCO2/Bcf)

Richard Heede linked to "Gas Emission Factor Calc"
Climate Accountability Institute E m I s s I o n s

dataset marker 16-Oct-20 V  verified
3-Jul-12 CMEs summed to 2018

2010s Cumulative
1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 Million tonnes CO2 Natural Gas Emissions
0.0534 0.0534 0.0534 0.0534 0.0534 0.0534 0.0534 0.0534 0.0534 0.0534 0.0534 0.0534 0.0534 0.0534 0.0534 0.0534 0.0534 0.0534 0.0534 0.0534 0.0534 ## MtCO2/Bcf Entity

CMEs summed to 2018

55         55         58         64         66         68         68         72         75         74         70         74         86         105       103       105       103       105       114       134       V 2,226                 Abu Dhabi National Oil (ADNOC), UAE 1     

52         39         54         56         56         55         51         34         37         40         43         44         46         49         52         50         46         41         26         21         V 1,804                 Anadarko, USA 2     

5           9           17         23         27         32         38         V 151                    Antero, USA 3     

13         16         22         21         24         24         25         31         35         32         34         37         44         45         41         30         22         22         19         19         V 638                    Apache, USA 4     

17         21         21         21         22         22         25         20         22         23         24         24         24         25         26         28         28         27         27         28         V 696                    Bahrain Petroleum Corporation 5     

23         23         24         28         34         38         43         51         47         52         54         55         56         57         52         45         48         V 1,209                 BG Group, UK (acq by Shell Feb16) 6     
      BG acquired by RDS in Feb 2016 

14         14         15         15         16         17         19         19         19         20         19         20         22         44         47         48         42         40         36         34         V 693                    BHP Billiton, Australia 7     

118 148 168 170 168 166 164 164 159 163 165 164 127 144 138 138 139 138 152 169 V 6,852                 BP, UK 8     

14         15         18         24         25         27         28         29         33         29         26         24         24         23         23         30         34         33         32         30         V 577                    Canadian Natural Resources, Canada 9     

6           6           8           9           13         17         23         28         35         41         45         49         54         60         59         59         57         56         47         44         V 728                    Chesapeake, USA 10   

129       125       128       121       117       107       83         97         98         100       97         98         96         99         101       101       103       102       118       134       V 9,320                 Chevron, USA 11   

14         9           10         11         12         13         18         14         15         17         17         24         25         23         25         26         27         25         25         28         V 453                    CNOOC (China National Offshore Oil), China 12   

130       104       90         108       102       102       101       97         104       101       101       95         88         83         79         79         79         75         64         54         V 5,935                 ConocoPhillips, USA 13   

1           2           2           2           3           3           3           3           5           5           7           8           8           9           13         18         21         22         25         V 160                    CONSOL Energy / CNX, USA 14   

40         49         43         49         46         47         44         43         46         50         52         50         51         50         47         37         31         28         23         21         V 1,105                 Devon Energy, USA 15   

10         6           6           11         12         7           7           7           8           9           10         11         11         12         14         14         15         14         14         14         V 319                    Ecopetrol, Colombia 16   

14         18         24         24         29         31         41         53         54         57         60         59         59         58         55         47         43         41         49         56         V 1,015                 Egyptian General Petroleum, Egypt 17   

32         39         44         49         49         58         63         66         70         75         55         62         66         58         54         46         32         27         22         23         V 1,203                 EnCana, Canada 18   

46         51         60         64         68         69         77         77         80         86         85         89         73         80         75         82         91         84         92         90         V 2,630                 ENI, Italy 19   

17         18         18         18         19         20         24         26         29         32         32         33         31         30         26         26         25         23         22         24         V 606                    EOG Resources, USA 20   

2           4           3           3           3           4           4           4           4           4           5           7           10         13         19         23         29         37         41         74         V 312                    EQT Corporation, USA 21   

55         37         39         47         52         58         69         71         72         78         81         81         77         93         84         84         85         89         100       104       V 1,736                 Equinor, Norway 22   

207       208       209       214       210       209       201       205       211       215       225       237       257       240       231       217       205       198       199       183       V 12,429               ExxonMobil, USA 23   

V 17,937               Former Soviet Union 24   

1,032    990       969       987       1,023    1,046    1,049    1,049    1,035    1,037    871       960       968       919       922       840       792       793       891       992       V 30,498               Gazprom, Russian Federation 25   

13         13         16         15         13         11         11         12         12         13         13         13         12         12         11         10         11         10         10         11         V 696                    Hess, USA 26   

5           7           11         11         12         13         13         13         12         12         11         10         12         11         10         12         13         11         11         10         V 270                    Husky, Canada 27   

19         19         19         20         21         21         22         22         18         17         17         17         18         18         13         V 282                    Inpex, Japan 28   

5           5           5           4           2           3           4           5           9           12         13         13         11         14         14         20         15         16         16         20         V 305                    Iraq National Oil Company, Iraq 29   

16         18         16         15         17         18         23         23         23         24         22         22         26         29         31         28         32         33         32         33         V 756                    Kuwait Petroleum Corp., Kuwait 30   

7           8           8           8           7           11         15         17         20         21         21         22         10         16         17         16         15         13         12         12         V 460                    Libya National Oil Corp., Libya 31   

7           9           6           7           7           9           11         26         26         32         28         35         34         38         44         44         45         47         54         63         V 586                    Lukoil, Russian Federation 32   

24         24         25         24         23         20         18         17         18         20         19         17         17         17         17         16         15         15         16         17         V 921                    Marathon, USA 33   

5           4           5           6           4           3           2           1           1           1           4           7           9           10         8           9           8           7           7           8           V 180                    Murphy Oil, USA 34   

-                     Nexen, Canada (acq. By CNOOC) 35   

109       114       125       142       153       158       195       205       211       219       266       276       286       301       304       329       349       378       405       452       V 6,155                 National Iranian Oil Company (NIOC), Iran 36   

7           7           7           19         17         28         43         45         46         51         57         45         49         45         45         83         85         80         86         93         V 1,048                 Nigerian National Petroleum, Nigeria 37   

9           8           8           7           7           7           10         12         13         15         15         15         16         15         18         19         23         27         22         18         V 333                    Noble Energy, USA 38   

19         37         39         48         54         54         58         62         71         100       107       115       117       128       128       120       130       V 1,387                 Novatek, Russian Federation 39   

5           6           6           6           6           6           6           6           6           8           9           8           7           7           6           4           3           2           1           1           V 120                    Obsidian, Canada 40   

17         17         18         16         13         16         9           15         14         18         19         23         24         25         24         17         19         19         16         16         V 621                    Occidental, USA 41   

36         46         48         48         49         48         43         45         47         48         53         53         48         48         48         47         44         43         44         46         V 1,346                 Oil and Gas Corporation, India 42   

3           3           3           4           5           6           6           17         17         16         16         16         16         16         15         17         17         17         19         28         V 257                    OMV Group, Austria 43   

73         68         61         12         18         21         22         22         22         23         27         28         30         30         30         31         37         38         40         60         V 1,542                 Pertamina, Indonesia 44   

44         46         43         45         48         48         50         52         59         59         59         67         63         77         68         65         72         69         78         78         V 1,190                 Petoro, Norway 45   

46         35         40         44         50         59         75         91         109       125       139       156       128       137       150       215       220       229       375       409       V 3,169                 PetroChina (CNPC), China 46   

22         27         28         30         37         40         41         42         43         47         46         48         50         52         53         58         62         63         61         58         V 1,166                 Petroleo Brasileiro (Petrobras), Brazil 47   

51         52         57         50         43         48         50         46         51         47         44         44         38         48         38         41         49         52         56         47         V 1,761                 Petroleos de Venezuela, Venezuela 48   

93         91         88         86         88         89         94         104       84         83         87         87         88         85         86         85         79         72         63         58         V 3,786                 Petroleos Mexicanos (PEMEX), Mexico 49   

6           14         22         26         27         31         31         40         43         42         44         49         51         53         55         53         56         55         50         45         V 911                    Petroleum Development Oman, Oman 50   

1.4        0.2        0.2        0.2        0.2        0.2        0.1        0.0        0.0        0.2        0.5        0.6        0.6        0.5        0.6        1.1        0.9        1.0        0.9        0.7        V 13                      PetroEcuador 51   

98         77         86         97         101       101       104       103       112       118       119       121       147       152       159       123       119       132       137       128       V 2,972                 Petronas, Malaysia 52   

8           7           7           7           11         5           6           6           6           7           7           7           7           8           7           7           7           7           7           8           V 167                    Pioneer, USA 53   

8           8           8           8           8           8           8           8           8           8           8           8           8           8           9           8           9           8           9           9           V 171                    Polish Oil & Gas, Poland 54   

6           6           8           10         12         14         15         16         17         18         19         21         23         26         23         22         27         27         25         27         V 378                    PTTEP, Thailand 55   

33         44         40         45         47         59         69         77         95         116       135       176       219       237       248       105       101       103       96         106       V 2,435                 Qatar Petroleum, Qatar 56   

25         43         40         46         59         66         67         66         61         56         51         49         22         21         23         26         41         52         51         53         V 1,308                 Repsol, Spain 57   

10         11         12         13         15         17         25         26         30         23         24         23         24         31         72         107       118       127       129       127       V 1,007                  Rosneft, Russian Federation 58   

156       161       177       181       173       172       161       163       160       167       165       181       175       184       188       181       163       208       208       211       V 7,934                 Royal Dutch Shell plc, The Netherlands 59   
  RDS acquired BG in Feb 2016

11         11         11         11         10         10         10         12         12         12         8           7           7           7           7           8           8           9           8           8           V 244                    Santos, Australia 60   

4           4           4           4           4           5           5           5           7           7           7           7           7           V 71                      Sasol, South Africa 61   

86         94         104       114       127       104       153       160       146       155       167       183       163       176       180       186       189       198       170       174       V 4,140                 Saudi Aramco, Saudi Arabia 62   

4           4           9           10         10         11         12         14         15         16         16         24         28         38         49         53         56         60         49         52         V 529                    Sinopec, China 63   

1           1           1           1           1           1           1           1           1           1           1           1           1           1           1           1           1           2           3           3           V 28                      Sonangol, Angola 64   

114       123       123       142       152       159       170       176       177       176       157       159       146       146       147       147       242       176       179       181       V 4,855                 Sonatrach, Algeria 65   

2           2           2           2           2           3           3           4           6           10         16         22         27         30         35         41         48         42         43         43         V 397                    Southwestern, USA 66   

21         20         17         20         21         21         20         18         16         16         9           11         7           6           4           0           1           1           0           0.2        V 392                    Suncor, Canada 67   

8           8           7           8           8           9           7           8           7           7           8           10         9           7           6           6           5           4           4           4           V 191                    Syrian Petroleum, Syria 68   

18         19         20         20         21         25         26         26         25         24         25         27         29         31         28         27         9           V 473                    Talisman, Canada (acq by Repsol May2015) 69   

62         73         79         88         93         106       107       105       107       113       104       125       119       115       121       118       118       126       130       129       V 2,968                 Total, France 70   

34         70         73         81         89         88         95         89         97         97         52         63         92         100       109       115       121       115       117       93         V 1,846                 TurkmenGaz, Turkmenistan 71   

7           8           10         10         12         14         15         15         16         21         27         29         16         16         21         26         31         36         35         38         V 406                    Wintershall, Germany 72   

8           8           9           9           9           10         11         10         11         11         12         11         11         17         20         22         22         23         21         23         V 353                    Woodside, Australia 73   

31         30         25         24         21         20         20         25         24         24         25         25         V 295                    YPF, Argentina 74   

3           3           5           11         11         10         V 41                      Yukos, Russian Federation 75   

164,091                      vertical check
3,362    3,420    3,525    3,687    3,847    3,975    4,161    4,295    4,411    4,564    4,430    4,738    4,755    4,914    4,998    4,900    5,001    4,974    5,231    5,513    V 164,091             y  Emissions from identified gas prod'n (MtCO2/yr)

CMEs summed to 2018
918       933       962       1,006    1,050    1,085    1,136    1,172    1,204    1,245    1,209    1,293    1,298    1,341    1,364    1,337    1,365    1,357    1,428    1,505    V 44,782               y  Emissions from identified gas prod'n (MtC/yr)

4,631    4,747    4,793    4,939    5,107    5,271    5,397    5,536    5,722    5,884    5,755    6,198    6,344    6,467    6,547    6,599    6,748    6,885    7,102    7,486    V 230,034             y  CDIAC emissions from annual gas prod'n (MtCO2/yr)
CDIAC summed to 2018

1,264    1,295    1,308    1,348    1,394    1,439    1,473    1,511    1,561    1,606    1,571    1,691    1,731    1,765    1,787    1,801    1,842    1,879    1,938    2,043    V 62,779               y  CDIAC emissions from annual gas prod'n (MtC/yr)

72.6% 72.1% 73.6% 74.7% 75.3% 75.4% 77.1% 77.6% 77.1% 77.6% 77.0% 76.5% 74.9% 76.0% 76.3% 74.3% 74.1% 72.2% 73.7% 73.7% y 71.3% y  Percent of total CDIAC gas emissions identified

Total emissions from identified gas production 1900-2018 (million tonnes CO2) 328,181      y

2000s



Gas Emissions

EP2Cell:
Rick Heede:Comment:
See the "Gas Emissions Factor Calc" worksheet for details, which accounts for carbon content, heating values, and final emission factor per billion cubic feet (Bcf) of gas production, including deducting for non-energy uses of natural gas (see "non-energy uses" worksheet).
Ancillary emissions of fugitive methane, vented CO2, and CO2 from flaring are estimated and applied in the summary entity worksheet.

C14Cell:
Rick Heede:Comment:
ADNOC details both gas production and utilization rates from 1974 through 1994 in its annual reports; see ADNOC gas production worksheet for details.

C20Cell:
Rick Heede:Comment:
CMS estimated the CO2-equivalent of Apache Corporation's 1981-1983 gas blow-out (assuming all of the gas was vented and none of it was flared). The company reported a blow rate of 35 million cf per day, which we use as the average  over the sixteen month event: 35 million cf/d = 0.0168 Tcf over 30d*16months = 0.01858 QBtu (at 1,106 Btu 
per cf for wet gas), which, at 14.92 MtC/QBtu, equals 0.2772 MtC (1.01581 MtCO2) and thus (at CH4 at 23xCO2) = 6.3762 MtC-eq (23.3636 MtCO2-eq). This represents a significant additional impact of Apache's total estimated emissions from natural gas and oil production. See cell comment at Apache Corporation worksheet for details.

This amount is added to Apache's estimated emissions in 1982.

EV20Cell:
Rick Heede:Comment:
26Jan06 estimate of the CO2-equiv of the Apache's blow-out (assuming none of it was flared, and using only 50 percent of the 35 million cf per day): 17.5 Mcf = 0.0084 Tcf over 30d*16 months = 0.00929 QBtu (at 1,106 Btu per cf for wet gas), which, at 14.92 MtC/QBtu, equals 0.139 MtC (0.508 MtCO2) and thus (at CH4 at 23xCO2) = 3.19 MtC-
eq (11.7 MtCO2-eq). These emissions are NOT included in this summary.

EV22Cell:
Rick Heede (Jan10):Comment:
Bahrain: Banagas annual emissions of CO2-equivalent if the reported 3 million SCM per of natural gas vented to the atmosphere (prior to 1979 only) is estimated by CMS to total 56.3 million tonnes of CO2e per year (MtCO2e/yr). If the natural gas (assumed to be all methane, since CMS does not have data on entrained CO2 and other entrained gases) is 
assumed to be flared rather than vented, then emissions would total 2.25 MtCO2/yr.

EV169Cell:
Rick Heede:Comment:
CDIAC data in million tonnes of carbon converted to CO2, which is 3.664191 times Carbon if carbon and oxygen isotopes are accounted for, per Kevin Baumert May05, then at World resources Institute: CO2 conversion is, precisely: C=12.0107 + O=15.9994 x 2 = 44.0095/12.0107 = 3.664191.

EQ171Cell:
Rick Heede:Comment:
January 2020: Linked to data in GCP / CDIAC Global CO2 1751-2018.xls. Note revisions of previous years for China from 1990-, flaring revisions, and cement corrections to 1930 (previously entered). Sums 1751-2018 verified. Linked to CDIAC global 1751-2018.xls (last updated Jan20).

EV171Cell:
Rick Heede:Comment:
From the associated "Methods" paper: CDIAC's emissions are estimated for each fuel using the following formula: CO2 = (P) (FO) (C).
From primary and secondary gas fuel production and trade: 
CO2 = CO2 emissions in 10^6 metric tonnes of carbon;
P = annual production or consumption in thousands of 10^12 joules;
FO = 0.98 ± 1%;
C = carbon content in 10^6 tonnes per thousand 10^12 joules = 0.0137 ± 2%.
Boden, T.A., G. Marland, and R.J. Andres. 2009. Global, Regional, and National Fossil-Fuel CO2 Emissions. Carbon Dioxide Information Analysis Center, Oak Ridge National Laboratory, U.S. Department of Energy, Oak Ridge, Tenn., U.S.A. doi 10.3334/CDIAC/00001.
Jan10: CMS added CDIAC extrapolations for gas emissions from their dataset "Preliminary 2007-08 Global & National Estimates by Extrapolation" (undated) to the main file cited above.
Updated emissions data for 2011-2013 from Global Carbon Project/CDIAC Global emissions 1959-2013, on 22Sep14.

June 2018: replaced the CDIAC data with revised data set (CDIAC and Global Carbon Project and le Quere et al. 2017) with dsata through 2016.
Sources: Cite as: Boden, T. A., Marland, G., and Andres, R. J.: Global, Regional, and National Fossil-Fuel CO2 Emissions, Oak Ridge National Laboratory, U.S. Department of Energy, Oak Ridge, Tenn., U.S.A., doi 10.3334/CDIAC/00001_V2017, 2017; available at: http://cdiac.ess-dive.lbl.gov/trends/emis/overview_2014.html 
Also see globalcarbonproject.org, 2017 Carbon Budget.

EV176Cell:
Rick Heede:Comment:
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EW176Cell:
Rick Heede:Comment:
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