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Kaya Identity factor projections

Table J1. World carbon dioxide intensity of energy use by region, Reference case, 2009-2040
(metric tons per billion Btu)

Region

History Projections Average annual 
percent change, 

2010-20402009 2010 2015 2020 2025 2030 2035 2040

OECD

OECD Americas 55.1 55.4 53.4 52.5 52.1 51.8 51.5 50.7 -0.3

United Statesa 57.1 57.3 55.3 54.3 54.1 54.0 54.0 53.1 -0.3

Canada 40.1 40.5 38.8 38.9 37.9 36.8 36.3 35.9 -0.4

Mexico/Chile 57.2 57.4 55.6 55.0 54.2 53.2 52.3 51.6 -0.4

OECD Europe 51.9 51.2 49.4 47.9 46.2 45.7 45.3 45.0 -0.4

OECD Asia 55.3 55.5 56.3 53.5 52.5 51.6 51.3 50.8 -0.3

Japan 52.7 53.2 57.2 54.1 53.3 52.8 52.2 51.8 -0.1

South Korea 52.8 53.7 50.7 48.1 47.2 45.4 46.0 45.8 -0.5

Australia/NewZealand 67.1 66.3 63.1 60.9 60.1 59.5 58.7 58.0 -0.4

Total OECD 54.0 54.0 52.5 51.1 50.2 49.7 49.4 48.8 -0.3

Non-OECD

Non-OECD Europe and Eurasia 55.4 56.0 55.2 54.4 53.9 53.4 52.9 52.5 -0.2

Russia 52.3 53.8 53.3 52.5 51.9 51.2 50.6 49.8 -0.3

Other 60.3 59.7 58.3 57.6 57.4 57.1 56.7 56.7 -0.2

Non-OECD Asia 73.2 72.6 71.3 68.7 67.8 66.8 65.6 64.2 -0.4

China 78.9 77.9 75.8 72.5 71.6 70.5 69.3 67.8 -0.5

India 70.1 69.5 67.4 65.6 64.5 63.2 61.8 60.5 -0.5

Other 58.9 58.6 57.3 55.4 55.0 54.7 54.6 54.9 -0.2

Middle East 59.6 59.4 59.2 58.0 57.3 56.9 56.4 56.5 -0.2

Africa 56.9 56.5 57.2 55.9 55.1 53.8 52.5 51.8 -0.3

Central and South America 41.3 41.8 42.1 41.1 40.7 40.1 39.3 38.5 -0.3

Brazil 32.3 32.8 33.9 33.2 32.7 31.8 31.0 30.4 -0.3

Other 49.2 50.2 49.6 48.9 48.7 48.7 48.4 48.1 -0.1

Total non-OECD 64.5 64.3 64.0 62.4 61.9 61.1 60.1 59.0 -0.3

Total world 59.6 59.5 59.1 57.9 57.4 56.9 56.3 55.5 -0.2
aIncludes the 50 States and the District of Columbia.
Note: Totals may not equal sum of components due to independent rounding.
Sources: U.S. Energy Information Administration (EIA), Annual Energy Outlook 2013, DOE/EIA-0383(2013) (Washington, DC: April 2013); AEO2013 
National Energy Modeling System, run REF2013.D102312A, www.eia.gov/aeo; and World Energy Projection System Plus (2013).

www.eia.gov/aeo
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Table J2. World energy intensity by region, Reference case, 2009-2040
(thousand Btu per 2005 dollar of GDP)

Region

History Projections Average annual 
percent change, 

2010-20402009 2010 2015 2020 2025 2030 2035 2040

OECD

OECD Americas 7.6 7.5 6.7 6.1 5.5 5.0 4.5 4.2 -2.0

United Statesa 7.4 7.5 6.6 6.0 5.4 4.8 4.3 3.9 -2.1

Canada 11.7 11.2 10.5 9.7 9.3 8.9 8.4 8.0 -1.1

Mexico/Chile 5.3 5.3 4.8 4.4 4.2 4.1 3.9 3.7 -1.1

OECD Europe 5.6 5.6 5.3 4.9 4.6 4.3 4.0 3.8 -1.3

OECD Asia 6.5 6.5 6.0 5.8 5.5 5.3 5.0 4.8 -1.0

Japan 5.6 5.6 5.2 5.1 5.0 4.9 4.8 4.7 -0.6

South Korea 8.1 8.2 7.4 6.7 6.0 5.6 5.1 4.6 -1.9

Australia/NewZealand 8.7 8.4 7.7 7.3 6.7 6.3 5.8 5.4 -1.5

Total OECD 6.6 6.6 6.0 5.6 5.2 4.8 4.4 4.1 -1.6

Non-OECD

Non-OECD Europe and Eurasia 10.1 10.5 9.1 7.8 6.8 6.1 5.5 4.9 -2.5

Russia 13.9 14.7 12.7 11.2 10.3 9.7 9.2 8.8 -1.7

Other 6.9 7.1 6.2 5.1 4.4 3.8 3.3 2.9 -2.9

Non-OECD Asia 8.9 8.7 7.6 6.6 5.8 5.0 4.3 3.8 -2.7

China 11.2 11.0 9.6 8.4 7.2 6.1 5.2 4.5 -2.9

India 6.9 6.7 5.4 4.4 3.8 3.2 2.9 2.5 -3.2

Other 6.4 6.2 5.1 4.6 4.2 3.9 3.6 3.3 -2.1

Middle East 11.7 12.1 11.9 11.0 10.8 10.7 10.8 11.0 -0.3

Africa 4.9 4.8 4.0 3.5 3.2 2.8 2.5 2.3 -2.4

Central and South America 5.8 5.8 5.2 4.6 4.2 4.0 3.8 3.6 -1.6

Brazil 6.9 7.0 6.3 5.8 5.4 5.1 4.9 4.8 -1.3

Other 5.1 5.1 4.4 3.9 3.5 3.2 3.0 2.8 -2.0

Total non-OECD 8.3 8.3 7.3 6.5 5.7 5.0 4.4 3.9 -2.5

Total world 7.4 7.4 6.7 6.1 5.5 4.9 4.4 4.0 -2.0
aIncludes the 50 States and the District of Columbia.
Note: Totals may not equal sum of components due to independent rounding.
Sources: U.S. Energy Information Administration (EIA), Annual Energy Outlook 2013, DOE/EIA-0383(2013) (Washington, DC: April 2013); AEO2013 
National Energy Modeling System, run REF2013.D102312A, www.eia.gov/aeo; and World Energy Projection System Plus (2013).

www.eia.gov/aeo
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Table J3. World gross domestic product (GDP) per capita by region expressed in purchasing power parity, 
Reference case, 2009-2040
(2005 dollars per person)

Region

History Projections Average annual 
percent change, 

2010-20402009 2010 2015 2020 2025 2030 2035 2040

OECD

OECD Americas 32,959 33,559 36,264 39,848 43,145 46,824 51,175 56,306 1.7

United Statesa 41,478 42,130 45,224 49,521 53,259 57,343 62,044 67,452 1.6

Canada 34,582 35,285 37,485 40,040 41,910 43,909 46,715 50,028 1.2

Mexico/Chile 12,215 12,750 14,862 16,996 19,460 22,324 25,830 30,192 2.9

OECD Europe 25,770 26,269 27,363 29,924 32,694 35,369 38,368 41,753 1.6

OECD Asia 28,623 29,875 32,912 36,117 39,347 42,264 45,505 48,961 1.7

Japan 29,469 30,827 33,255 35,494 37,780 39,295 40,663 41,396 1.0

South Korea 25,941 27,455 32,529 39,168 45,688 52,481 60,418 70,252 3.2

Australia/NewZealand 29,409 29,672 32,045 33,646 35,317 37,406 40,187 43,613 1.3

Total OECD 28,998 29,666 31,741 34,862 37,976 41,168 44,846 49,076 1.7

Non-OECD

Non-OECD Europe and Eurasia 12,856 13,322 15,990 19,983 24,336 29,205 34,901 40,997 3.8

Russia 13,754 14,402 17,103 21,026 24,985 28,665 32,431 35,178 3.0

Other 12,215 12,554 15,196 19,252 23,892 29,567 36,529 44,770 4.3

Non-OECD Asia 4,626 5,013 6,720 8,711 11,035 13,833 16,989 20,298 4.8

China 6,219 6,836 10,014 13,625 18,066 23,569 29,664 35,573 5.7

India 2,785 2,989 3,908 5,247 6,781 8,614 10,790 13,356 5.1

Other 4,718 5,046 5,986 7,035 8,179 9,571 11,331 13,533 3.3

Middle East 11,118 11,015 12,128 13,275 13,595 13,796 13,910 13,771 0.7

Africa 3,830 3,927 4,336 4,965 5,673 6,539 7,570 8,788 2.7

Central and South America 10,175 10,726 12,415 14,165 15,880 17,756 19,946 22,580 2.5

Brazil 9,486 10,111 11,633 13,591 15,350 17,500 20,261 23,741 2.9

Other 10,686 11,178 12,980 14,572 16,247 17,929 19,738 21,834 2.3

Total non-OECD 5,673 6,003 7,469 9,205 11,109 13,326 15,805 18,399 3.8

Total world 9,876 10,247 11,721 13,604 15,629 17,930 20,536 23,330 2.8
aIncludes the 50 States and the District of Columbia.
Notes: Totals may not equal sum of components due to independent rounding. GDP growth rates for non-OECD Europe and Eurasia (excluding 
Russia), China, India, Africa, and Central and South America (excluding Brazil) were adjusted, based on the analyst’s judgment.
Sources: Derived from Oxford Economic Model (October 2012), www.oxfordeconomics.com (subscription site); IHS Global Insight, World Overview 
(Lexington, MA, various issues); and EIA, Annual Energy Outlook 2013, DOE/EIA-0383(2013) (Washington, DC: April 2013), AEO2013 National 
Energy Modeling System, run REF2013.D102312A, www.eia.gov/aeo. 

www.oxfordeconomics.com
www.eia.gov/aeo


U.S. Energy Information Administration | International Energy Outlook 2013292

Appendix J

Table J4. World population by region, Reference case, 2009-2040
(millions)

Region

History Projections Average annual 
percent change, 

2010-20402009 2010 2015 2020 2025 2030 2035 2040

OECD

OECD Americas 470 475 499 523 547 569 591 612 0.8

United Statesa 308 310 325 340 356 372 388 404 0.9

Canada 34 34 36 38 40 42 44 46 1.0

Mexico/Chile 129 131 138 144 150 155 159 162 0.7

OECD Europe 553 556 570 580 588 594 598 601 0.3

OECD Asia 202 203 204 205 204 203 201 199 -0.1

Japan 128 128 127 125 122 119 117 114 -0.4

South Korea 48 48 49 50 50 50 50 49 0.1

Australia/NewZealand 26 27 28 30 32 33 34 35 0.9

Total OECD 1,226 1,234 1,273 1,307 1,339 1,366 1,390 1,411 0.4

Non-OECD

Non-OECD Europe and Eurasia 338 338 342 342 342 340 337 334 0.0

Russia 141 140 142 141 139 136 134 131 -0.2

Other 197 198 199 201 203 203 203 202 0.1

Non-OECD Asia 3,595 3,631 3,813 3,975 4,116 4,233 4,325 4,391 0.6

China 1,335 1,341 1,370 1,388 1,395 1,393 1,381 1,361 0.0

India 1,208 1,225 1,308 1,387 1,459 1,523 1,580 1,627 1.0

Other 1,052 1,066 1,135 1,201 1,262 1,316 1,363 1,403 0.9

Middle East 204 208 229 250 269 288 305 321 1.5

Africa 987 1,009 1,123 1,242 1,363 1,487 1,615 1,747 1.8

Central and South America 454 459 485 508 529 547 562 574 0.7

Brazil 193 195 203 210 216 220 223 224 0.5

Other 261 264 281 297 313 326 339 349 0.9

Total non-OECD 5,578 5,646 5,991 6,317 6,619 6,894 7,143 7,366 0.9

Total world 6,804 6,880 7,264 7,624 7,958 8,260 8,533 8,777 0.8
aIncludes the 50 States and the District of Columbia.
Note: Totals may not equal sum of components due to independent rounding.
Sources: United States: U.S. Energy Information Administration (EIA), Annual Energy Outlook 2013, DOE/EIA-0383(2013) (Washington, DC: April 
2013); AEO2013 National Energy Modeling System, run REF2013.D102312A, www.eia.gov/aeo. Other countries: IHS Global Insight, World Overview 
(Lexington, MA, various issues).

www.eia.gov/aeo
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