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2025 1000.0 1000.0 12.5% 125.0 0.0 0.0 1000.0 0.0 1 400.0 0.00 0.00 28.73 28.73 28.73
Emission reduction p.a. 2026 912.0 1912.0 32.5% 296.4 1.0 -1.0 911.0 1.0 1 394.0 -0.39 -0.39 68.13 66.80 97.05

2027 831.7 2743.7 52.5% 436.7 1.5 -1.5 830.2 2.5 1 388.0 -0.58 -0.56 100.38 96.48 198.79

Final emissions [Mt/p.a.] 2028 758.6 3502.3 72.5% 549.9 2.3 -2.3 756.3 4.8 1 382.0 -0.86 -0.81 126.42 119.13 328.32

NE growth 2027-36 2029 691.8 4194.1 92.5% 639.9 3.4 -3.4 688.4 8.1 1 376.0 -1.27 -1.17 147.10 135.90 480.72

NE growth 2037+ 2030 630.9 4825.0 100.0% 630.9 5.1 -5.1 625.9 13.2 1 370.0 -1.87 -1.70 145.03 131.36 633.49

Max removals |Mt p.a.] 2031 575.4 5400.4 100.0% 575.4 7.6 -7.6 567.8 20.8 1 364.0 -2.76 -2.45 132.27 117.45 775.66

Removal cost start [$/t] 2032 524.8 5925.2 100.0% 524.8 11.4 -11.4 513.4 32.2 1 358.0 -4.08 -3.55 120.63 105.01 907.73

in year 2033 478.6 6403.8 100.0% 478.6 17.1 -17.1 461.5 49.3 1 352.0 -6.01 -5.13 110.01 93.90 1,029.88

Removal cost final [$/t] 2034 436.5 6840.2 100.0% 436.5 25.6 -25.6 410.8 74.9 1 346.0 -8.87 -7.42 100.33 83.95 1,141.95

from year 2035 398.1 7238.3 100.0% 398.1 38.4 -38.4 359.6 113.3 1 340.0 -13.07 -10.72 91.50 75.06 1,243.22

Interest rate 2036 363.0 7601.3 100.0% 363.0 57.7 -57.7 305.4 171.0 1 334.0 -19.26 -15.49 83.45 67.12 1,332.27

2037 331.1 7932.4 100.0% 331.1 72.1 -72.1 259.0 243.1 1 328.0 -23.64 -18.64 76.11 60.01 1,411.38

CO₂ price [$/t] 2038 301.9 8234.4 100.0% 301.9 90.1 -90.1 211.8 333.2 1 322.0 -29.01 -22.43 69.41 53.66 1,480.01

Σ NE payments [$ bn] 2039 275.4 8509.7 100.0% 275.4 112.6 -112.6 162.8 445.8 1 316.0 -35.59 -26.97 63.30 47.97 1,537.32

Removed excess CO₂ by 2040 251.1 8760.9 100.0% 251.1 140.8 -140.8 110.4 586.6 1 310.0 -43.64 -32.43 57.73 42.90 1,582.15

2041 229.0 8989.9 100.0% 229.0 176.0 -176.0 53.1 762.6 1 304.0 -53.50 -38.97 52.65 38.35 1,612.95

Total discounted cash flow [$ bn] 2042 208.9 9198.8 100.0% 208.9 220.0 -220.0 -11.1 982.5 1 298.0 -65.55 -46.82 48.02 34.29 1,627.67

Paid by fund 2043 190.5 9389.3 100.0% 190.5 275.0 -275.0 -84.5 1257.5 1 292.0 -80.29 -56.22 43.79 30.66 1,623.73

Paid into fund 2044 173.7 9563.0 100.0% 173.7 343.7 -343.7 -170.0 1601.2 1 286.0 -98.30 -67.48 39.94 27.41 1,597.84

Fund inbalance 0.00 2045 158.5 9721.5 100.0% 158.5 400.0 -400.0 -241.5 2001.2 1 280.0 -112.00 -75.37 36.42 24.51 1,554.22

2046 144.5 9866.0 100.0% 144.5 400.0 -400.0 -255.5 2401.2 1 274.0 -109.60 -72.31 33.22 21.92 1,508.92

2047 131.8 9997.8 100.0% 131.8 400.0 -400.0 -268.2 2801.2 1 268.0 -107.20 -69.34 30.30 19.60 1,462.20

2048 120.2 10118.0 100.0% 120.2 400.0 -400.0 -279.8 3201.2 1 262.0 -104.80 -66.46 27.63 17.52 1,414.27

2049 109.6 10227.6 100.0% 109.6 400.0 -400.0 -290.4 3601.2 1 256.0 -102.40 -63.66 25.20 15.67 1,365.35

2050 100.0 10327.6 100.0% 100.0 400.0 -400.0 -300.0 4001.2 1 250.0 -100.00 -60.95 22.99 14.01 1,315.65

2051 100.0 10427.6 100.0% 100.0 400.0 -400.0 -300.0 4401.2 1 250.0 -100.00 -59.76 22.99 13.74 1,264.95

2052 100.0 10527.6 100.0% 100.0 400.0 -400.0 -300.0 4801.2 1 250.0 -100.00 -58.59 22.99 13.47 1,213.23

2053 100.0 10627.6 100.0% 100.0 400.0 -400.0 -300.0 5201.2 1 250.0 -100.00 -57.44 22.99 13.20 1,160.49

2054 100.0 10727.6 100.0% 100.0 400.0 -400.0 -300.0 5601.2 1 250.0 -100.00 -56.31 22.99 12.94 1,106.68

2055 100.0 10827.6 100.0% 100.0 400.0 -400.0 -300.0 6001.2 1 250.0 -100.00 -55.21 22.99 12.69 1,051.80

2056 100.0 10927.6 100.0% 100.0 400.0 -400.0 -300.0 6401.2 1 250.0 -100.00 -54.12 22.99 12.44 995.83

2057 100.0 11027.6 100.0% 100.0 400.0 -400.0 -300.0 6801.2 1 250.0 -100.00 -53.06 22.99 12.20 938.73

2058 100.0 11127.6 100.0% 100.0 400.0 -400.0 -300.0 7201.2 1 250.0 -100.00 -52.02 22.99 11.96 880.49

2059 100.0 11227.6 100.0% 100.0 400.0 -400.0 -300.0 7601.2 1 250.0 -100.00 -51.00 22.99 11.72 821.09

2060 100.0 11327.6 100.0% 100.0 400.0 -400.0 -300.0 8001.2 1 250.0 -100.00 -50.00 22.99 11.49 760.50

2061 100.0 11427.6 100.0% 100.0 400.0 -400.0 -300.0 8401.2 1 250.0 -100.00 -49.02 22.99 11.27 698.70

2062 100.0 11527.6 100.0% 100.0 400.0 -400.0 -300.0 8801.2 1 250.0 -100.00 -48.06 22.99 11.05 635.66

2063 100.0 11627.6 100.0% 100.0 400.0 -400.0 -300.0 9201.2 1 250.0 -100.00 -47.12 22.99 10.83 571.36

2064 100.0 11727.6 100.0% 100.0 400.0 -400.0 -300.0 9601.2 1 250.0 -100.00 -46.19 22.99 10.62 505.77

2065 100.0 11827.6 100.0% 100.0 400.0 -400.0 -300.0 10001.2 1 250.0 -100.00 -45.29 22.99 10.41 438.88

2066 100.0 11927.6 100.0% 100.0 400.0 -400.0 -300.0 10401.2 1 250.0 -100.00 -44.40 22.99 10.21 370.64

2067 100.0 12027.6 100.0% 100.0 400.0 -400.0 -300.0 10801.2 1 250.0 -100.00 -43.53 22.99 10.01 301.04

2068 100.0 12127.6 100.0% 100.0 400.0 -400.0 -300.0 11201.2 1 250.0 -100.00 -42.68 22.99 9.81 230.05

2069 100.0 12227.6 100.0% 100.0 400.0 -400.0 -300.0 11601.2 1 250.0 -100.00 -41.84 22.99 9.62 157.64

2070 100.0 12327.6 100.0% 100.0 400.0 -400.0 -300.0 12001.2 1 250.0 -100.00 -41.02 22.99 9.43 83.78

2071 100.0 12427.6 100.0% 100.0 400.0 -400.0 -300.0 12401.2 1 250.0 -100.00 -40.22 22.99 9.24 8.44

2072 100.0 12527.6 100.0% 100.0 400.0 -126.4 -26.4 12527.6 1 250.0 -31.60 -12.46 22.99 9.06 0.00

2073 100.0 12627.6 100.0% 100.0 400.0 -100.0 0.0 12627.6 0 250.0 0.00 0.00 0.00 0.00 0.00

2074 100.0 12727.6 100.0% 100.0 400.0 -100.0 0.0 12727.6 0 250.0 0.00 0.00 0.00 0.00 0.00

2075 100.0 12827.6 100.0% 100.0 400.0 -100.0 0.0 12827.6 0 250.0 0.00 0.00 0.00 0.00 0.00

2076 100.0 12927.6 100.0% 100.0 400.0 -100.0 0.0 12927.6 0 250.0 0.00 0.00 0.00 0.00 0.00

2077 100.0 13027.6 100.0% 100.0 400.0 -100.0 0.0 13027.6 0 250.0 0.00 0.00 0.00 0.00 0.00

2078 100.0 13127.6 100.0% 100.0 400.0 -100.0 0.0 13127.6 0 250.0 0.00 0.00 0.00 0.00 0.00

2079 100.0 13227.6 100.0% 100.0 400.0 -100.0 0.0 13227.6 0 250.0 0.00 0.00 0.00 0.00 0.00

2080 100.0 13327.6 100.0% 100.0 400.0 -100.0 0.0 13327.6 0 250.0 0.00 0.00 0.00 0.00 0.00

2081 100.0 13427.6 100.0% 100.0 400.0 -100.0 0.0 13427.6 0 250.0 0.00 0.00 0.00 0.00 0.00

2082 100.0 13527.6 100.0% 100.0 400.0 -100.0 0.0 13527.6 0 250.0 0.00 0.00 0.00 0.00 0.00

2083 100.0 13627.6 100.0% 100.0 400.0 -100.0 0.0 13627.6 0 250.0 0.00 0.00 0.00 0.00 0.00

2084 100.0 13727.6 100.0% 100.0 400.0 -100.0 0.0 13727.6 0 250.0 0.00 0.00 0.00 0.00 0.00

2085 100.0 13827.6 100.0% 100.0 400.0 -100.0 0.0 13827.6 0 250.0 0.00 0.00 0.00 0.00 0.00

2086 100.0 13927.6 100.0% 100.0 400.0 -100.0 0.0 13927.6 0 250.0 0.00 0.00 0.00 0.00 0.00

2087 100.0 14027.6 100.0% 100.0 400.0 -100.0 0.0 14027.6 0 250.0 0.00 0.00 0.00 0.00 0.00

2088 100.0 14127.6 100.0% 100.0 400.0 -100.0 0.0 14127.6 0 250.0 0.00 0.00 0.00 0.00 0.00

2089 100.0 14227.6 100.0% 100.0 400.0 -100.0 0.0 14227.6 0 250.0 0.00 0.00 0.00 0.00 0.00

2090 100.0 14327.6 100.0% 100.0 400.0 -100.0 0.0 14327.6 0 250.0 0.00 0.00 0.00 0.00 0.00

2091 100.0 14427.6 100.0% 100.0 400.0 -100.0 0.0 14427.6 0 250.0 0.00 0.00 0.00 0.00 0.00

2092 100.0 14527.6 100.0% 100.0 400.0 -100.0 0.0 14527.6 0 250.0 0.00 0.00 0.00 0.00 0.00

2093 100.0 14627.6 100.0% 100.0 400.0 -100.0 0.0 14627.6 0 250.0 0.00 0.00 0.00 0.00 0.00

2094 100.0 14727.6 100.0% 100.0 400.0 -100.0 0.0 14727.6 0 250.0 0.00 0.00 0.00 0.00 0.00

2095 100.0 14827.6 100.0% 100.0 400.0 -100.0 0.0 14827.6 0 250.0 0.00 0.00 0.00 0.00 0.00

2096 100.0 14927.6 100.0% 100.0 400.0 -100.0 0.0 14927.6 0 250.0 0.00 0.00 0.00 0.00 0.00

2097 100.0 15027.6 100.0% 100.0 400.0 -100.0 0.0 15027.6 0 250.0 0.00 0.00 0.00 0.00 0.00

2098 100.0 15127.6 100.0% 100.0 400.0 -100.0 0.0 15127.6 0 250.0 0.00 0.00 0.00 0.00 0.00

2099 100.0 15227.6 100.0% 100.0 400.0 -100.0 0.0 15227.6 0 250.0 0.00 0.00 0.00 0.00 0.00

2100 100.0 15327.6 100.0% 100.0 400.0 -100.0 0.0 15327.6 0 250.0 0.00 0.00 0.00 0.00 0.00

2101 100.0 15427.6 100.0% 100.0 400.0 -100.0 0.0 15427.6 0 250.0 0.00 0.00 0.00 0.00 0.00

2102 100.0 15527.6 100.0% 100.0 400.0 -100.0 0.0 15527.6 0 250.0 0.00 0.00 0.00 0.00 0.00

2103 100.0 15627.6 100.0% 100.0 400.0 -100.0 0.0 15627.6 0 250.0 0.00 0.00 0.00 0.00 0.00

2104 100.0 15727.6 100.0% 100.0 400.0 -100.0 0.0 15727.6 0 250.0 0.00 0.00 0.00 0.00 0.00

2105 100.0 15827.6 100.0% 100.0 400.0 -100.0 0.0 15827.6 0 250.0 0.00 0.00 0.00 0.00 0.00

2106 100.0 15927.6 100.0% 100.0 400.0 -100.0 0.0 15927.6 0 250.0 0.00 0.00 0.00 0.00 0.00

2107 100.0 16027.6 100.0% 100.0 400.0 -100.0 0.0 16027.6 0 250.0 0.00 0.00 0.00 0.00 0.00

2108 100.0 16127.6 100.0% 100.0 400.0 -100.0 0.0 16127.6 0 250.0 0.00 0.00 0.00 0.00 0.00

2109 100.0 16227.6 100.0% 100.0 400.0 -100.0 0.0 16227.6 0 250.0 0.00 0.00 0.00 0.00 0.00

2110 100.0 16327.6 100.0% 100.0 400.0 -100.0 0.0 16327.6 0 250.0 0.00 0.00 0.00 0.00 0.00

2111 100.0 16427.6 100.0% 100.0 400.0 -100.0 0.0 16427.6 0 250.0 0.00 0.00 0.00 0.00 0.00

2112 100.0 16527.6 100.0% 100.0 400.0 -100.0 0.0 16527.6 0 250.0 0.00 0.00 0.00 0.00 0.00

2113 100.0 16627.6 100.0% 100.0 400.0 -100.0 0.0 16627.6 0 250.0 0.00 0.00 0.00 0.00 0.00

2114 100.0 16727.6 100.0% 100.0 400.0 -100.0 0.0 16727.6 0 250.0 0.00 0.00 0.00 0.00 0.00

2115 100.0 16827.6 100.0% 100.0 400.0 -100.0 0.0 16827.6 0 250.0 0.00 0.00 0.00 0.00 0.00

2116 100.0 16927.6 100.0% 100.0 400.0 -100.0 0.0 16927.6 0 250.0 0.00 0.00 0.00 0.00 0.00

2117 100.0 17027.6 100.0% 100.0 400.0 -100.0 0.0 17027.6 0 250.0 0.00 0.00 0.00 0.00 0.00

2118 100.0 17127.6 100.0% 100.0 400.0 -100.0 0.0 17127.6 0 250.0 0.00 0.00 0.00 0.00 0.00

2119 100.0 17227.6 100.0% 100.0 400.0 -100.0 0.0 17227.6 0 250.0 0.00 0.00 0.00 0.00 0.00

2120 100.0 17327.6 100.0% 100.0 400.0 -100.0 0.0 17327.6 0 250.0 0.00 0.00 0.00 0.00 0.00

2121 100.0 17427.6 100.0% 100.0 400.0 -100.0 0.0 17427.6 0 250.0 0.00 0.00 0.00 0.00 0.00
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2122 100.0 17527.6 100.0% 100.0 400.0 -100.0 0.0 17527.6 0 250.0 0.00 0.00 0.00 0.00 0.00

2123 100.0 17627.6 100.0% 100.0 400.0 -100.0 0.0 17627.6 0 250.0 0.00 0.00 0.00 0.00 0.00

2124 100.0 17727.6 100.0% 100.0 400.0 -100.0 0.0 17727.6 0 250.0 0.00 0.00 0.00 0.00 0.00

2125 100.0 17827.6 100.0% 100.0 400.0 -100.0 0.0 17827.6 0 250.0 0.00 0.00 0.00 0.00 0.00

2126 100.0 17927.6 100.0% 100.0 400.0 -100.0 0.0 17927.6 0 250.0 0.00 0.00 0.00 0.00 0.00

2127 100.0 18027.6 100.0% 100.0 400.0 -100.0 0.0 18027.6 0 250.0 0.00 0.00 0.00 0.00 0.00

2128 100.0 18127.6 100.0% 100.0 400.0 -100.0 0.0 18127.6 0 250.0 0.00 0.00 0.00 0.00 0.00

2129 100.0 18227.6 100.0% 100.0 400.0 -100.0 0.0 18227.6 0 250.0 0.00 0.00 0.00 0.00 0.00

2130 100.0 18327.6 100.0% 100.0 400.0 -100.0 0.0 18327.6 0 250.0 0.00 0.00 0.00 0.00 0.00

2131 100.0 18427.6 100.0% 100.0 400.0 -100.0 0.0 18427.6 0 250.0 0.00 0.00 0.00 0.00 0.00

2132 100.0 18527.6 100.0% 100.0 400.0 -100.0 0.0 18527.6 0 250.0 0.00 0.00 0.00 0.00 0.00

2133 100.0 18627.6 100.0% 100.0 400.0 -100.0 0.0 18627.6 0 250.0 0.00 0.00 0.00 0.00 0.00

2134 100.0 18727.6 100.0% 100.0 400.0 -100.0 0.0 18727.6 0 250.0 0.00 0.00 0.00 0.00 0.00

2135 100.0 18827.6 100.0% 100.0 400.0 -100.0 0.0 18827.6 0 250.0 0.00 0.00 0.00 0.00 0.00

2136 100.0 18927.6 100.0% 100.0 400.0 -100.0 0.0 18927.6 0 250.0 0.00 0.00 0.00 0.00 0.00

2137 100.0 19027.6 100.0% 100.0 400.0 -100.0 0.0 19027.6 0 250.0 0.00 0.00 0.00 0.00 0.00

2138 100.0 19127.6 100.0% 100.0 400.0 -100.0 0.0 19127.6 0 250.0 0.00 0.00 0.00 0.00 0.00

2139 100.0 19227.6 100.0% 100.0 400.0 -100.0 0.0 19227.6 0 250.0 0.00 0.00 0.00 0.00 0.00

2140 100.0 19327.6 100.0% 100.0 400.0 -100.0 0.0 19327.6 0 250.0 0.00 0.00 0.00 0.00 0.00

2141 100.0 19427.6 100.0% 100.0 400.0 -100.0 0.0 19427.6 0 250.0 0.00 0.00 0.00 0.00 0.00

2142 100.0 19527.6 100.0% 100.0 400.0 -100.0 0.0 19527.6 0 250.0 0.00 0.00 0.00 0.00 0.00

2143 100.0 19627.6 100.0% 100.0 400.0 -100.0 0.0 19627.6 0 250.0 0.00 0.00 0.00 0.00 0.00

2144 100.0 19727.6 100.0% 100.0 400.0 -100.0 0.0 19727.6 0 250.0 0.00 0.00 0.00 0.00 0.00

2145 100.0 19827.6 100.0% 100.0 400.0 -100.0 0.0 19827.6 0 250.0 0.00 0.00 0.00 0.00 0.00

2146 100.0 19927.6 100.0% 100.0 400.0 -100.0 0.0 19927.6 0 250.0 0.00 0.00 0.00 0.00 0.00

2147 100.0 20027.6 100.0% 100.0 400.0 -100.0 0.0 20027.6 0 250.0 0.00 0.00 0.00 0.00 0.00

2148 100.0 20127.6 100.0% 100.0 400.0 -100.0 0.0 20127.6 0 250.0 0.00 0.00 0.00 0.00 0.00

2149 100.0 20227.6 100.0% 100.0 400.0 -100.0 0.0 20227.6 0 250.0 0.00 0.00 0.00 0.00 0.00

2150 100.0 20327.6 100.0% 100.0 400.0 -100.0 0.0 20327.6 0 250.0 0.00 0.00 0.00 0.00 0.00
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Table S2: Aviation Key Metrics 1929-2070

Ritchie et
al. 2020

Airlines for
America
2022

This paper This paper
Airlines for
America
2022

This paper
Lee et al.

2021

[Mt,
right axis]

1929 0.000170 0.000170
1930 0.000270 0.000270
1931 0.000330 0.000330
1932 0.000405 0.000405
1933 0.000545 0.000545
1934 0.000650 0.000650
1935 0.000920 0.000920
1936 0.001225 0.001225
1937 0.001410 0.001410
1938 0.001685 0.001685
1939 0.002030 0.002030
1940 0.002530 0.002530 28.2
1941 0.003 0.003 30.4
1942 0.004 0.004 33.0
1943 0.004 0.004 35.6
1944 0.005 0.005 38.5
1945 0.008 0.008 41.4
1946 0.016 0.016 45.1
1947 0.019 0.019 48.4
1948 0.021 0.021 52.4
1949 0.024 0.024 56.5
1950 0.028 0.028 61.2
1951 0.035 0.035 66.0
1952 0.040 0.040 71.1
1953 0.047 0.047 77.0
1954 0.052 0.052 83.2
1955 0.061 0.061 89.8
1956 0.071 0.071 97.2
1957 0.082 0.082 104.9
1958 0.085 0.085 113.3
1959 0.098 0.098 122.1
1960 0.109 0.200 132.0
1961 0.117 0.117 144.8
1962 0.130 0.130 159.5
1963 0.147 0.147 168.3
1964 0.171 0.171 176.0
1965 0.198 0.198 188.1
1966 0.229 0.229 203.9
1967 0.273 0.273 240.5
1968 0.309 0.309 272.4
1969 0.351 0.351 285.3
1970 0.460 0.460 286.0
1971 0.494 0.494 330.0
1972 0.560 0.560 352.0
1973 0.618 0.618 364.5
1974 0.656 0.656 352.0
1975 0.697 0.697 352.4
1976 0.764 0.764 353.5
1977 0.818 0.818 374.4
1978 0.936 0.936 387.6
1979 1.060 1.060 403.7
1980 1.089 1.089 406.6
1981 1.119 1.119 400.8
1982 1.142 1.142 405.2
1983 1.190 1.190 410.7
1984 1.278 1.278 438.2
1985 1.367 1.367 452.5
1986 1.452 1.452 476.3
1987 1.590 1.589 497.2
1988 1.705 1.705 518.5
1989 1.774 1.774 537.2
1990 1.894 1.894 549.6 173.90
1991 1.845 1.845 531.5 168.20
1992 1.929 1.929 532.8 168.60
1993 1.949 1.949 535.7 169.50
1994 2.100 2.100 561.2 177.60
1995 2.248 2.248 574.9 181.90
1996 2.432 2.432 600.9 190.20
1997 2.573 2.573 619.2 195.90
1998 2.628 2.628 631.4 199.80
1999 2.798 2.798 651.8 206.30
2000 3.201 3.201 685.5 216.90
2001 3.109 3.109 659.4 208.70
2002 3.124 3.124 660.7 209.10
2003 3.180 3.180 660.3 209.00
2004 3.629 3.629 701.9 222.10

Sausen &
Schumann 2000

(before 1990)
Lee et al. 2021

(from 1990)

Year Past RPK
Past RPK

[10¹² p-km]
Future RPK
(−7.3% p.a.)

Future RPK
(−2.5% p.a.)

CO₂ emissions
[Mt, right

axis]

Future CO₂
emissions
[Mt, right

axis]

Fuel 
Load factor

60.87%

63.64%

62.50%

62.67%

60.47%

61.62%

62.28%

61.65%

58.22%

60.49%

59.24%

55.19%

53.50%

53.65%

55.88%

55.93%

57.68%

56.99%

53.45%

51.99%

54.82%

54.06%

57.11%

57.63%

59.27%

59.15%

60.15%

60.78%

64.52%

65.97%

63.18%

63.71%

63.64%

64.24%

64.81%

65.71%

64.98%

67.14%

67.57%

68.01%

67.63%

66.39%

65.83%

64.69%

66.26%

66.94%

68.23%

69.02%

68.48%

69.07%

71.07%

69.24%

71.34%

71.58%

73.39%



Table S2: Aviation Key Metrics 1929-2070

Ritchie et
al. 2020

Airlines for
America
2022

This paper This paper
Airlines for
America
2022

This paper
Lee et al.

2021

[Mt,
right axis]

Sausen &
Schumann 2000

(before 1990)
Lee et al. 2021

(from 1990)

Year Past RPK
Past RPK

[10¹² p-km]
Future RPK
(−7.3% p.a.)

Future RPK
(−2.5% p.a.)

CO₂ emissions
[Mt, right

axis]

Future CO₂
emissions
[Mt, right

axis]

Fuel 
Load factor

2005 3.919 3.919 736.4 233.00
2006 4.171 4.171 744.9 235.70
2007 4.513 4.513 766.6 242.60
2008 4.609 4.608 763.0 241.50
2009 4.561 4.561 723.6 229.00
2010 4.924 4.930 760.1 240.50
2011 5.248 5.264 782.7 247.70
2012 5.529 5.545 791.1 250.40
2013 5.833 5.850 813.6 257.50
2014 6.181 6.199 839.2 265.60
2015 6.645 6.664 885.1 280.10
2016 7.136 7.157 927.9 293.60
2017 7.707 7.730 982.6 311.00
2018 8.258 8.293 1033.7 327.10
2019 8.677 8.677
2020 2.990 2.990
2021 3.609 3.609 3.609
2022 4.882 4.882
2023 6.155 6.155
2024 7.427 7.427
2025 8.700 8.700 1000.0
2026 8.065 8.483 912.0
2027 7.476 8.270 831.8
2028 6.930 8.064 758.6
2029 6.424 7.862 691.8
2030 5.955 7.666 631.0
2031 5.521 7.474 575.4
2032 5.118 7.287 524.8
2033 4.744 7.105 478.6
2034 4.398 6.927 436.5
2035 4.077 6.754 398.1
2036 3.779 6.585 363.1
2037 3.503 6.421 331.1
2038 3.248 6.260 302.0
2039 3.010 6.104 275.4
2040 2.791 5.951 251.2
2041 2.587 5.802 229.1
2042 2.398 5.657 208.9
2043 2.223 5.516 190.5
2044 2.061 5.378 173.8
2045 1.910 5.243 158.5
2046 1.771 5.112 144.5
2047 1.642 4.984 131.8
2048 1.522 4.860 120.2
2049 1.411 4.738 109.6
2050 1.308 4.620 100.0
2051 1.300 4.504 100.0
2052 1.300 4.392 100.0
2053 1.300 4.282 100.0
2054 1.300 4.175 100.0
2055 1.300 4.071 100.0
2056 1.300 3.969 100.0
2057 1.300 3.870 100.0
2058 1.300 3.773 100.0
2059 1.300 3.679 100.0
2060 1.300 3.587 100.0
2061 1.300 3.497 100.0
2062 1.300 3.409 100.0
2063 1.300 3.324 100.0
2064 1.300 3.241 100.0
2065 1.300 3.160 100.0
2066 1.300 3.081 100.0
2067 1.300 3.004 100.0
2068 1.300 2.929 100.0
2069 1.300 2.856 100.0
2070 1.300 2.784 100.0

74.94%

75.82%

76.80%

76.01%

76.68%

78.17%

78.01%

78.86%

79.48%

79.72%

80.24%

80.29%

81.48%

81.72%

82.39%

65.29%

67.20%

70.90%

74.60%

78.30%

82.00%

83.00%

84.00%

85.00%

86.00%

87.00%

88.00%

89.00%

90.00%

90.00%

90.00%

90.00%

90.00%

90.00%

90.00%

90.00%

90.00%

90.00%

90.00%

90.00%

90.00%

90.00%

90.00%

90.00%

90.00%

90.00%

90.00%

90.00%

90.00%

90.00%

90.00%

90.00%

90.00%

90.00%

90.00%

90.00%

90.00%

90.00%

90.00%

90.00%

90.00%

90.00%

90.00%

90.00%

90.00%

90.00%
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