
Appendix J

Kaya Identity Factor Projections:
• Population
• GDP per capita
• Energy intensity
• Carbon dioxide intensity





Table J1. World population by region, Reference case, 2005-2035
(Millions)
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Region/Country

History Projections Average annual
percent change,

2007-20352005 2006 2007 2015 2020 2025 2030 2035

OECD
OECD North America . . . . . . . . . . . 432 436 441 477 500 523 546 569 0.9
United Statesa. . . . . . . . . . . . . . . . . 297 300 302 327 343 359 375 391 0.9
Canada . . . . . . . . . . . . . . . . . . . . . . 32 33 33 36 38 40 42 43 1.0
Mexico. . . . . . . . . . . . . . . . . . . . . . . 103 104 105 114 120 125 130 135 0.9

OECD Europe . . . . . . . . . . . . . . . . . 535 538 541 558 565 571 575 577 0.2
OECD Asia . . . . . . . . . . . . . . . . . . . . 200 200 201 203 202 201 199 196 -0.1
Japan . . . . . . . . . . . . . . . . . . . . . . . 128 128 128 126 124 122 119 116 -0.3
South Korea . . . . . . . . . . . . . . . . . . 48 48 48 49 49 49 49 48 0.0
Australia/New Zealand . . . . . . . . . . 25 25 25 27 28 30 31 32 0.8
Total OECD . . . . . . . . . . . . . . . . . 1,167 1,175 1,183 1,238 1,267 1,294 1,319 1,342 0.5

Non-OECD
Non-OECD Europe and Eurasia. . . 341 341 340 338 336 333 329 324 -0.2
Russia . . . . . . . . . . . . . . . . . . . . . . . 143 143 142 138 135 132 129 125 -0.4
Other . . . . . . . . . . . . . . . . . . . . . . . . 198 198 198 200 200 201 200 198 0.0

Non-OECD Asia. . . . . . . . . . . . . . . . 3,446 3,486 3,525 3,841 4,021 4,175 4,299 4,398 0.8
China. . . . . . . . . . . . . . . . . . . . . . . . 1,308 1,314 1,321 1,386 1,421 1,443 1,452 1,452 0.3
India . . . . . . . . . . . . . . . . . . . . . . . . 1,131 1,148 1,165 1,294 1,367 1,431 1,485 1,528 1.0
Other Non-OECD Asia . . . . . . . . . . 1,008 1,024 1,039 1,160 1,233 1,300 1,363 1,418 1.1

Middle East . . . . . . . . . . . . . . . . . . . 191 195 199 231 251 270 288 305 1.5
Africa . . . . . . . . . . . . . . . . . . . . . . . . 902 919 939 1,098 1,197 1,297 1,395 1,494 1.7
Central and South America . . . . . . 451 458 464 511 538 563 586 606 1.0
Brazil . . . . . . . . . . . . . . . . . . . . . . . . 187 190 192 210 220 229 236 243 0.8
Other Central and South America. . 265 268 272 301 318 334 349 363 1.0
Total Non-OECD . . . . . . . . . . . . . 5,332 5,398 5,467 6,018 6,343 6,638 6,897 7,127 1.0

Total World . . . . . . . . . . . . . . . . . . . . 6,498 6,573 6,650 7,256 7,610 7,932 8,217 8,469 0.9
aIncludes the 50 States and the District of Columbia.
Notes: Totals may not equal sum of components due to independent rounding.
Sources: United States: U.S. Energy Information Administration (EIA), Annual Energy Outlook 2010, DOE/EIA-0383(2010)

(Washington, DC, April 2010), AEO2010 National Energy Modeling System, run AEO2010R.D111809A, web site www.eia.doe.gov/
oiaf/aeo. Other Countries: IHS Global Insight, World Overview (Lexington, MA, various issues).



Table J2. World gross domestic product (GDP) per capita by region expressed in purchasing power parity,
Reference case, 2005-2035
(2005 dollars per person)
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Region/Country

History Projections Average annual
percent change,

2007-20352005 2006 2007 2015 2020 2025 2030 2035

OECD
OECD North America . . . . . . . . . . . 34,472 35,145 35,554 37,910 42,032 46,007 50,260 54,766 1.6
United Statesa. . . . . . . . . . . . . . . . . 41,866 42,621 43,076 45,981 50,873 55,354 59,987 64,700 1.5
Canada . . . . . . . . . . . . . . . . . . . . . . 36,238 36,895 37,423 40,126 42,581 44,848 47,509 50,529 1.1
Mexico. . . . . . . . . . . . . . . . . . . . . . . 12,577 13,069 13,351 14,183 16,598 19,545 23,064 27,289 2.6

OECD Europe . . . . . . . . . . . . . . . . . 26,030 26,779 27,427 29,050 31,923 34,812 37,882 41,234 1.5
OECD Asia . . . . . . . . . . . . . . . . . . . . 27,697 28,365 29,140 32,225 35,078 37,667 40,484 43,460 1.4

Japan . . . . . . . . . . . . . . . . . . . . . . . 30,309 30,926 31,629 33,689 35,708 37,174 38,687 40,125 0.9
South Korea . . . . . . . . . . . . . . . . . . 18,753 19,641 20,560 25,704 30,206 34,867 39,844 45,211 2.9
Australia/New Zealand . . . . . . . . . . 31,447 31,973 32,873 37,224 40,824 44,391 48,491 53,044 1.7

Total OECD . . . . . . . . . . . . . . . . . 29,440 30,156 30,745 32,984 36,416 39,780 43,396 47,292 1.5

Non-OECD
Non-OECD Europe and Eurasia. . . 8,722 9,441 10,227 12,418 14,719 17,202 19,943 22,978 2.9
Russia . . . . . . . . . . . . . . . . . . . . . . . 11,893 12,867 13,967 17,022 20,317 24,193 28,600 33,671 3.2
Other . . . . . . . . . . . . . . . . . . . . . . . . 6,432 6,979 7,552 9,237 10,933 12,595 14,364 16,220 2.8

Non-OECD Asia. . . . . . . . . . . . . . . . 3,452 3,733 4,063 6,263 7,917 9,655 11,482 13,419 4.4
China. . . . . . . . . . . . . . . . . . . . . . . . 4,136 4,591 5,162 9,185 12,211 15,556 19,003 22,558 5.4
India . . . . . . . . . . . . . . . . . . . . . . . . 2,158 2,331 2,506 3,745 4,639 5,473 6,418 7,497 4.0
Other Non-OECD Asia . . . . . . . . . . 4,016 4,203 4,413 5,581 6,602 7,712 8,984 10,443 3.1

Middle East . . . . . . . . . . . . . . . . . . . 10,403 11,013 11,368 13,289 14,904 16,561 18,531 20,763 2.2
Africa . . . . . . . . . . . . . . . . . . . . . . . . 2,617 2,715 2,811 3,316 3,679 4,026 4,373 4,748 1.9
Central and South America . . . . . . 8,001 8,347 8,757 10,453 11,827 13,342 15,053 16,998 2.4
Brazil . . . . . . . . . . . . . . . . . . . . . . . . 8,209 8,413 8,761 11,186 13,080 15,318 17,972 21,117 3.2
Other Central and South America. . 7,854 8,300 8,755 9,942 10,961 11,990 13,077 14,242 1.8
Total Non-OECD . . . . . . . . . . . . . 4,282 4,574 4,897 6,697 8,085 9,529 11,045 12,654 3.4

Total World . . . . . . . . . . . . . . . . . . . . 8,798 9,146 9,494 11,180 12,802 14,465 16,240 18,144 2.3
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 Eur-

asia (excluding Russia), China, India, Africa, and Central and South America (excluding Brazil) were adjusted, based on the ana-
lyst’s judgment.

Sources: History: IHS Global Insight, World Overview (Lexington, MA, various issues). Projections: IHS Global Insight, World
Overview, Third Quarter 2009 (Lexington, MA, November 2009); and U.S. Energy Information Administration (EIA), Annual Energy
Outlook 2010, DOE/EIA-0383(2010) (Washington, DC, April 2010), AEO2010 National Energy Modeling System, run AEO2010R.
D111809A, web site www.eia.doe.gov/ oiaf/aeo.



Table J3. World energy intensity by region, Reference case, 2005-2035
(Thousand Btu per 2005 dollar of GDP)
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Region/Country

History Projections Average annual
percent change,

2007-20352005 2006 2007 2015 2020 2025 2030 2035

OECD
OECD North America . . . . . . . . . . . 8.2 7.9 7.9 6.9 6.2 5.6 5.1 4.7 -1.8
United Statesa. . . . . . . . . . . . . . . . . 8.1 7.8 7.8 6.8 6.0 5.5 4.9 4.5 -1.9
Canada . . . . . . . . . . . . . . . . . . . . . . 12.7 12.1 11.7 10.2 9.6 9.1 8.7 8.3 -1.2
Mexico. . . . . . . . . . . . . . . . . . . . . . . 5.5 5.5 5.5 5.0 4.5 4.2 3.9 3.7 -1.4

OECD Europe . . . . . . . . . . . . . . . . . 5.9 5.8 5.5 5.1 4.6 4.3 4.0 3.7 -1.4
OECD Asia . . . . . . . . . . . . . . . . . . . . 7.0 6.9 6.8 6.1 5.9 5.7 5.6 5.4 -0.8
Japan . . . . . . . . . . . . . . . . . . . . . . . 6.0 5.9 5.6 4.9 4.9 4.9 4.8 4.7 -0.6
South Korea . . . . . . . . . . . . . . . . . . 10.4 10.0 9.9 8.4 7.8 7.4 7.0 6.8 -1.3
Australia/New Zealand . . . . . . . . . . 8.6 8.5 8.7 8.0 7.1 6.5 6.0 5.5 -1.6

Total OECD . . . . . . . . . . . . . . . . . 7.1 6.9 6.8 6.0 5.5 5.1 4.7 4.4 -1.5

Non-OECD
Non-OECD Europe and Eurasia. . . 16.9 15.9 14.8 12.5 11.0 9.8 8.8 8.1 -2.1
Russia . . . . . . . . . . . . . . . . . . . . . . . 17.4 16.6 15.4 13.1 11.5 10.3 9.2 8.4 -2.1
Other . . . . . . . . . . . . . . . . . . . . . . . . 16.2 14.9 14.0 11.8 10.3 9.2 8.3 7.7 -2.1

Non-OECD Asia. . . . . . . . . . . . . . . . 9.5 9.2 8.9 6.6 5.9 5.4 5.0 4.7 -2.2
China. . . . . . . . . . . . . . . . . . . . . . . . 12.7 12.1 11.4 8.0 7.0 6.3 5.9 5.6 -2.5
India . . . . . . . . . . . . . . . . . . . . . . . . 7.2 7.0 6.9 5.0 4.4 4.0 3.6 3.3 -2.6
Other Non-OECD Asia . . . . . . . . . . 6.6 6.5 6.3 5.2 4.7 4.3 4.1 3.9 -1.7

Middle East . . . . . . . . . . . . . . . . . . . 11.5 11.2 11.1 10.7 9.7 8.7 7.8 7.2 -1.5
Africa . . . . . . . . . . . . . . . . . . . . . . . . 7.3 6.9 6.8 5.7 5.1 4.7 4.3 4.1 -1.8
Central and South America . . . . . . 7.2 7.1 6.9 6.0 5.6 5.1 4.8 4.4 -1.6
Brazil . . . . . . . . . . . . . . . . . . . . . . . . 7.3 7.3 7.3 6.3 5.9 5.5 5.2 4.7 -1.5
Other Central and South America. . 7.1 6.9 6.6 5.8 5.3 4.8 4.4 4.1 -1.6
Total Non-OECD . . . . . . . . . . . . . 10.0 9.7 9.3 7.4 6.6 5.9 5.4 5.1 -2.1

Total World . . . . . . . . . . . . . . . . . . . . 8.3 8.0 7.8 6.7 6.1 5.6 5.1 4.8 -1.7
aIncludes the 50 States and the District of Columbia.
Notes: Totals may not equal sum of components due to independent rounding.
Sources: History: IHS Global Insight, World Overview (Lexington, MA, various issues). Projections: IHS Global Insight, World

Overview, Third Quarter 2009 (Lexington, MA, November 2009); and U.S. Energy Information Administration, Annual Energy Out-
look 2010, DOE/EIA-0383(2010) (Washington, DC, April 2010), AEO2010 National Energy Modeling System, run AEO2010R.
D111809A, web site www.eia.doe.gov/oiaf/aeo; and World Energy Projection System Plus (2010).



Table J4. World carbon dioxide intensity of energy use by region, Reference case, 2005-2035
(Metric tons per billion Btu)
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Region/Country

History Projections Average annual
percent change,

2007-20352005 2006 2007 2015 2020 2025 2030 2035

OECD
OECD North America . . . . . . . . . . . 57.3 56.8 56.7 54.2 53.4 53.1 53.0 52.7 -0.3
United Statesa. . . . . . . . . . . . . . . . . 59.5 59.0 58.9 56.4 55.7 55.6 55.5 55.2 -0.2
Canada . . . . . . . . . . . . . . . . . . . . . . 42.3 41.0 40.9 37.8 36.0 35.6 35.5 35.2 -0.5
Mexico. . . . . . . . . . . . . . . . . . . . . . . 57.9 57.3 57.7 56.0 55.5 54.8 54.4 54.8 -0.2

OECD Europe . . . . . . . . . . . . . . . . . 53.4 53.4 53.3 50.1 48.7 47.5 46.9 46.6 -0.5
OECD Asia . . . . . . . . . . . . . . . . . . . . 56.5 55.7 57.3 54.1 52.6 52.2 51.8 51.6 -0.4
Japan . . . . . . . . . . . . . . . . . . . . . . . 54.3 53.7 55.4 52.3 50.9 50.1 49.0 48.0 -0.5
South Korea . . . . . . . . . . . . . . . . . . 53.4 51.6 53.0 50.3 48.8 49.3 49.8 50.8 -0.2
Australia/New Zealand . . . . . . . . . . 68.2 68.0 68.8 63.8 62.8 62.1 61.7 61.5 -0.4

Total OECD . . . . . . . . . . . . . . . . . 55.8 55.4 55.7 52.8 51.7 51.2 50.8 50.6 -0.3

Non-OECD
Non-OECD Europe and Eurasia. . . 56.4 56.3 56.3 55.0 53.8 52.8 52.7 52.7 -0.2
Russia . . . . . . . . . . . . . . . . . . . . . . . 55.6 54.8 54.6 53.5 52.1 50.7 50.6 51.0 -0.2
Other . . . . . . . . . . . . . . . . . . . . . . . . 57.7 58.6 58.8 57.1 56.3 55.7 55.6 55.1 -0.2

Non-OECD Asia. . . . . . . . . . . . . . . . 74.5 73.8 74.1 70.5 69.1 68.6 68.5 68.5 -0.3
China. . . . . . . . . . . . . . . . . . . . . . . . 81.3 80.3 80.5 76.1 74.6 73.8 73.4 73.3 -0.3
India . . . . . . . . . . . . . . . . . . . . . . . . 67.9 68.5 69.0 64.5 62.2 61.3 61.0 61.0 -0.4
Other Non-OECD Asia . . . . . . . . . . 61.3 60.5 60.5 57.8 56.6 56.9 57.5 58.1 -0.1

Middle East . . . . . . . . . . . . . . . . . . . 61.1 60.4 60.4 59.0 58.5 58.5 58.7 58.9 -0.1
Africa . . . . . . . . . . . . . . . . . . . . . . . . 57.1 57.0 56.8 55.5 55.0 54.7 55.1 55.5 -0.1
Central and South America . . . . . . 42.0 41.8 41.7 40.8 39.7 38.8 38.3 37.9 -0.3
Brazil . . . . . . . . . . . . . . . . . . . . . . . . 32.6 32.5 31.9 32.1 31.6 31.1 31.1 31.4 -0.1
Other Central and South America. . 49.1 48.9 49.5 48.3 47.1 46.6 45.9 45.4 -0.3
Total Non-OECD . . . . . . . . . . . . . 64.2 63.9 64.2 62.2 61.4 61.2 61.4 61.6 -0.1

Total World . . . . . . . . . . . . . . . . . . . . 59.9 59.6 60.0 58.0 57.3 57.1 57.2 57.4 -0.2
aIncludes the 50 States and the District of Columbia.
Notes: Totals may not equal sum of components due to independent rounding.
Sources: History: U.S. Energy Information Administration (EIA), derived from International Energy Statistics database (as of

November 2009), web site www.eia.doe.gov/emeu/international. Projections: EIA, Annual Energy Outlook 2010, DOE/EIA-
0383(2010) (Washington, DC, April 2010), AEO2010 National Energy Modeling System, run AEO2010R.D111809A, web site
www.eia.doe.gov/oiaf/aeo; and World Energy Projection System Plus (2010).




