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• Vehicle miles travelled per year in the US differs among states,22 by vehicle age 

(older vehicles driven less), by driver age (older drivers cover fewer miles), and 
income (more affluent drivers drive more).23

 
 

• The US Federal Highway Administration (FHWA) occasionally publishes 
trans-national comparisons of vehicle miles travelled (VMT) for selected 
countries in Our Nation’s Highways.24

 

 
Vehicle miles travelled per year: published data 
 World Road Statistics, published annually by the International Road Foundation in 
Geneva, Switzerland, provides relevant data.  However, the coverage in this publication is 
incomplete and the latest data (if available) may be several years out of date.    
 
Statistical studies 

 Data for 1997 indicate that the VMT per 
capita for the United States is significantly greater than for Canada, France, 
Sweden, Germany, the United Kingdom, Japan, and Mexico. 

Several investigators have investigated VMT relations and concluded that vehicle 
use is correlated with GDP per capita.  Here is one relationship.25  Note that annual vehicle 
use (vehicle kilometers per capita) is highly correlated with GDP/capita (measured as 
thousands of real $2000 by purchasing power parity) for several countries of the world, 
including the US, France, Germany, Italy, the United Kingdom, and Japan. 

 

 
                                                 

22 See Bureau of Transportation Statistics data given in 
http://www.bts.gov/publications/state_transportation_statistics/state_transportation_statistics_2006/html/table
_05_03.html.  For 2006, drivers in Wyoming had the highest VMT per capita, those in the District of 
Columbia the lowest. 

23 See http://www.eia.doe.gov/emeu/rtecs/chapter3.html.   
24 See http://www.fhwa.dot.gov/ohim/onh00/our_ntns_hwys.pdf.   
25 See http://www.arb.ca.gov/cc/ccms/meetings/042108/4_21_mkt_mech_3_schipper.pdf.   
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Vehicle fuel economy 

Vehicle fuel economy trends in the United States are presented in another section of 
this book.  In an international context, it is appropriate to note that the fuel economy of US 
vehicles is typically lower than that for other nations.  A recent (May 2008) publication of 
the Institute of Energy Economics Japan (IEEJ) compared the passenger fuel economy of 
automobiles in the United States, Europe and Japan.26

The exhibit below is taken from a 2007 study sponsored by the International 
Council on Clean Transportation.

  This publication concludes that 
automotive fuel economy is the US has been and (absent additional legislation) will 
continue to be lower than either Europe or Japan.  
  

27  This figure shows actual and projected fuel economy 
for new vehicles by country from 2002 to 2018 including CAFE standards . 

 

 
Source: http://www.greencarcongress.com/2007/07/icct-releases-n.html.   

 

                                                 
26 See http://eneken.ieej.or.jp/en/data/pdf/438.pdf.   
27 See http://www.greencarcongress.com/2007/07/icct-releases-n.html.   
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F. US energy reserves and resources 
 
 
a. Key points 
b. General overview of reserves of petroleum, natural gas, and coal 
c. Other energy sources: Wind energy 
d. Other energy sources: Solar energy 
e. Specific issues related to conventional and unconventional oil and 

gas (e.g., access issues)  
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Key points 
 

 

Some of the key points made in this section include: 

 

• This section provides information on energy resources and reserves of petroleum, 
natural gas, and coal for the United States and many other countries.  Additional 
material is included on wind and solar. 

• Many potentially attractive areas for oil and gas exploration are close or otherwise 
restricted.  And one component of a viable energy policy is to open some of these 
areas.  This section provides resources estimates for these areas based upon US 
government data.  The total of conventional oil and gas resources in OCS areas 
currently off limits to leasing and development total 19.1 billion barrels of oil and 
83.9 trillion cubic feet of gas.  It is also estimated that approximately 20.4 billion 
barrels of oil and 161 trillion cubic feet of gas were inaccessible or severely 
restricted in onshore locations.    
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General overview of resources of petroleum, 
natural gas, and coal 

 
Proved oil reserves at the end of 2007, by country and group. 
 

 
Thousand 

million tonnes 
Thousand 

million barrels Share of total R/P ratio 

US 3.6 29.4 2.4% 11.7 
Canada 4.2 27.7 2.2% 22.9 
Mexico 1.7 12.2 1.0% 9.6 
Total North America 9.5 69.3 5.6% 13.9 

Argentina 0.4 2.6 0.2% 10.2 
Brazil 1.7 12.6 1.0% 18.9 
Colombia 0.2 1.5 0.1% 7.4 
Ecuador 0.6 4.3 0.3% 22.5 
Peru 0.1 1.1 0.1% 26.4 
Trinidad & Tobago 0.1 0.8 0.1% 14.1 
Venezuela 12.5 87.0 7.0% 91.3 
Other S. & Cent. America 0.2 1.3 0.1% 25.2 
Total S. & Cent. America 15.9 111.2 9.0% 45.9 

Azerbaijan 1.0 7.0 0.6% 22.1 
Denmark 0.1 1.1 0.1% 9.8 
Italy 0.1 0.8 0.1% 17.6 
Kazakhstan 5.3 39.8 3.2% 73.2 
Norway 1.0 8.2 0.7% 8.8 
Romania 0.1 0.5 • 12.4 
Russian Federation 10.9 79.4 6.4% 21.8 
Turkmenistan 0.1 0.6 w 8.3 
United Kingdom 0.5 3.6 0.3% 6.0 
Uzbekistan 0.1 0.6 • 14.3 
Other Europe & Eurasia 0.3 2.1 0.2% 12.8 
Total Europe & Eurasia 19.4 143.7 11.6% 22.1 

Iran 19.0 138.4 11.2% 86.2 
Iraq 15.5 115.0 9.3% * 
Kuwait 14.0 101.5 8.2% * 
Oman 0.8 5.6 0.5% 21.3 
Qatar 3.6 27.4 2.2% 62.8 
Saudi Arabia 36.3 264.2 21.3% 69.5 
Syria 0.3 2.5 0.2% 17.4 
United Arab Emirates 13.0 97.8 7.9% 91.9 
Yemen 0.4 2.8 0.2% 22.7 
Other Middle East ^ 0.1 • 10.9 
Total Middle East 102.9 755.3 61.0% 82.2 

Algeria 1.5 12.3 1.0% 16.8 
Angola 1.2 9.0 0.7% 14.4 
Chad 0.1 0.9 0.1% 17.2 
Rep. of Congo (Brazzaville) 0.3 1.9 0.2% 23.9 
Egypt 0.5 4.1 0.3% 15.7 
Equatorial Guinea 0.2 1.8 0.1% 13.2 
Gabon 0.3 2.0 0.2% 23.8 
Libya 5.4 41.5 3.3% 61.5 
Nigeria 4.9 36.2 2.9% 42.1 
Sudan 0.9 6.6 0.5% 39.7 
Tunisia 0.1 0.6 • 16.7 
Other Africa 0.1 0.6 0.1% 10.2 
Total Africa 15.6 117.5 9.5% 31.2 
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Proved oil reserves at the end of 2007, by country and group (cont.) 
 

 
Thousand 

million tonnes 
Thousand 

million barrels Share of total R/P ratio 
Australia 0.4 4.2 0.3% 20.3 
Brunei 0.2 1.2 0.1% 16.9 
China 2.1 15.5 1.3% 11.3 
India 0.7 5.5 0.4% 18.7 
Indonesia 0.6 4.4 0.4% 12.4 
Malaysia 0.7 5.4 0.4% 19.4 
Thailand 0.1 0.5 • 4.1 
Vietnam 0.5 3.4 0.3% 27.5 
Other Asia Pacific 0.1 0.9 0.1% 11.0 
Total Asia Pacific 5.4 40.8 3.3% 14.2 

TOTAL WORLD 168.6 1237.9 100.0% 41.6 
of which:  European Union 0.9 6.8 0.5% 7.8 

OECD 11.9 88.3 7.1% 12.6 
OPEC 127.6 934.7 75.5% 72.7 
OPEC 10 110.8 810.7 65.5% 70.9 
Non-OPEC £ 23.6 175.0 14.1% 14.3 
Former Soviet Union 17.4 128.1 10.4% 27.4 

Canadian Oil Sands† 24.7 152.2   
Proved reserves and oil sands 193.4 1,390.1   

 
Notes: 
Proved reserves of oil - Generally taken to be those quantities that geological and engineering information 
indicates with reasonable certainty can be recovered in the future from known reservoirs under existing 
economic and operating conditions. 
 

Reserves-to-production (R/P) ratio: If the reserves remaining at the end of any year are divided by the 
production in that year, the result is the length of time that those remaining reserves would last if production 
were to continue at that level.  
 

Symbols:  * More than 100 years; ^ Less than 0.05; • Less than 0.05%; £ Excludes Former Soviet Union, 
includes Angola.; † Remaining established reserves less reserves ’under active development’; n/a not 
available. 
 
Source: BP Statistical Review of World Energy 2008  
As reported in the Statistical Review, the estimates in this table have been compiled using a combination of 
primary official sources, third-party data from the OPEC Secretariat, World Oil, Oil & Gas Journal and an 
independent estimate of Russian reserves based on information in the public domain.  Canadian proved 
reserves include an official estimate of 21.0 billion barrels for oil sands ‘under active development’.  Reserves 
include gas condensate and natural gas liquids (NGLs) as well as crude oil. 

http://www.bp.com/sectiongenericarticle.do?categoryId=9023769&contentId=7044915�
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Proved natural gas reserves at the end of 2007, by country and group. 
 

 
Trillion 

cubic feet 
Trillion 

cubic metres Share of total R/P ratio 
US 211.08 5.98 3.4% 10.9 
Canada 57.55 1.63 0.9% 8.9 
Mexico 13.01 0.37 0.2% 8.0 
Total North America 281.65 7.98 4.5% 10.3 

Argentina 15.54 0.44 0.2% 9.8 
Bolivia 26.13 0.74 0.4% 54.7 
Brazil 12.89 0.36 0.2% 32.3 
Colombia 4.41 0.13 0.1% 16.2 
Peru 12.54 0.36 0.2% * 
Trinidad & Tobago 16.95 0.48 0.3% 12.3 
Venezuela 181.87 5.15 2.9% * 
Other S. & Cent. America 2.51 0.07 • 21.0 

Total S. & Cent. America 272.84 7.73 4.4% 51.2 

Azerbaijan 45.13 1.28 0.7% * 
Denmark 4.10 0.12 0.1% 12.6 
Germany 4.84 0.14 0.1% 9.6 
Italy 3.14 0.09 0.1% 10.0 
Kazakhstan 67.20 1.90 1.1% 69.8 
Netherlands 44.07 1.25 0.7% 19.4 
Norway 104.57 2.96 1.7% 33.0 
Poland 3.99 0.11 0.1% 26.4 
Romania 22.18 0.63 0.4% 54.4 
Russian Federation 1,576.75 44.65 25.2% 73.5 
Turkmenistan 94.22 2.67 1.5% 39.6 
Ukraine 36.24 1.03 0.6% 54.0 
United Kingdom 14.55 0.41 0.2% 5.7 
Uzbekistan 61.60 1.74 1.0% 29.8 
Other Europe & Eurasia 15.31 0.43 0.2% 39.4 
Total Europe & Eurasia 2097.89 59.41 33.5% 55.2 

Bahrain 3.00 0.09 • 7.4 
Iran 981.75 27.80 15.7% * 
Iraq 111.95 3.17 1.8% * 
Kuwait 63.00 1.78 1.0% * 
Oman 24.37 0.69 0.4% 28.6 
Qatar 904.06 25.60 14.4% * 
Saudi Arabia 253.03 7.17 4.0% 94.4 
Syria 10.17 0.29 0.2% 54.7 
United Arab Emirates 215.07 6.09 3.4% * 
Yemen 17.23 0.49 0.3% - 
Other Middle East 1.73 0.05 • 18.5 

Total Middle East 2585.35 73.21 41.3% * 

Algeria 159.45 4.52 2.5% 54.4 
Egypt 72.85 2.06 1.2% 44.3 
Libya 52.80 1.50 0.8% 98.4 
Nigeria 186.99 5.30 3.0% * 
Other Africa 42.84 1.21 0.7% * 
Total Africa 514.92 14.58 8.2% 76.6 
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Proved natural gas reserves at the end of 2007, by country and group (cont.) 
 

 
Trillion 

cubic feet 
Trillion 

cubic metres Share of total R/P ratio 
Australia 88.64 2.51 1.4% 62.8 
Bangladesh 13.77 0.39 0.2% 24.0 
Brunei 12.11 0.34 0.2% 28.0 
China 66.54 1.88 1.1% 27.2 
India 37.26 1.06 0.6% 35.0 
Indonesia 105.94 3.00 1.7% 45.0 
Malaysia 87.40 2.48 1.4% 40.9 
Myanmar 21.19 0.60 0.3% 40.8 
Pakistan 30.02 0.85 0.5% 27.6 
Papua New Guinea 15.36 0.44 0.2% * 
Thailand 11.65 0.33 0.2% 12.7 
Vietnam 7.77 0.22 0.1% 28.5 
Other Asia Pacific 13.02 0.37 0.2% 21.9 
Total Asia Pacific 510.69 14.46 8.2% 36.9 

TOTAL WORLD 6,263.34 177.36 100.0% 60.3 
of which:  European Union 100.26 2.84 1.6% 14.8 

OECD 556.89 15.77 8.9% 14.4 
Former Soviet Union 1,890.24 53.53 30.2% 67.7 

 
Notes: 
Proved reserves of natural gas - Generally taken to be those quantities that geological and engineering 
information indicates with reasonable certainty can be recovered in the future from known reservoirs under 
existing  economic and operating conditions. 
 

Reserves-to-production (R/P) ratio: If the reserves remaining at the end of any year are divided by the 
production in that year, the result is the length of time that those remaining reserves would last if production 
were to continue at that level.  
 

Symbols:  * More than 100 years;  • Less than 0.05%; n/a not available. 
 
Source: BP Statistical Review of World Energy 2008   
As reported in the Statistical Review, the estimates in this table have been compiled using a combination of 
primary official sources and third-party data from Cedigaz. 
 

http://www.bp.com/sectiongenericarticle.do?categoryId=9023769&contentId=7044915�
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Proved coal reserves at the end of 2007, by country and group. 
 

 

Anthracite 
and bituminous 
(million tonnes) 

Sub-bituminous 
and lignite 

(million tonnes) Total 
Share 

of total 
R/P 
ratio 

US 112,261 130,460 242,721 28.6% 234 
Canada 3,471 3,107 6,578 0.8% 95 
Mexico 860 351 1,211 0.1% 99 
Total North America 116,592 133,918 250,510 29.6% 224 

Brazil - 7,068 7,068 0.8% * 
Colombia 6,578 381 6,959 0.8% 97 
Venezuela 479 - 479 0.1% 60 
Other S. & Cent. America 172 1,598 1,770 0.2% * 
Total S. & Cent. America 7,229 9,047 16,276 1.9% 188 

Bulgaria 5 1,991 1,996 0.2% 66 
Czech Republic 1,673 2,828 4,501 0.5% 72 
Germany 152 6,556 6,708 0.8% 33 
Greece - 3,900 3,900 0.5% 62 
Hungary 199 3,103 3,302 0.4% 336 
Kazakhstan 28,170 3,130 31,300 3.7% 332 
Poland 6,012 1,490 7,502 0.9% 51 
Romania 12 410 422 • 12 
Russian Federation 49,088 107,922 157,010 18.5% 500 
Spain 200 330 530 0.1% 29 
Turkey - 1,814 1,814 0.2% 24 
Ukraine 15,351 18,522 33,873 4.0% 444 
United Kingdom 155 - 155 • 9 
Other Europe & Eurasia 1,025 18,208 19,233 2.3% 278 
Total Europe & Eurasia 102,042 170,204 272,246 32.1% 224 

South Africa 48,000 - 48,000 5.7% 178 
Zimbabwe 502 - 502 0.1% 237 
Other Africa 929 174 1,103 0.1% * 
Middle East 1,386 - 1,386 0.2% * 
Total Middle East & Africa 50,817 174 50,991 6.0% 186 

Australia 37,100 39,500 76,600 9.0% 194 
China 62,200 52,300 114,500 13.5% 45 
India 52,240 4,258 56,498 6.7% 118 
Indonesia 1,721 2,607 4,328 0.5% 25 
Japan 355 - 355 • 249 
New Zealand 33 538 571 0.1% 124 
North Korea 300 300 600 0.1% 20 
Pakistan 1 1,981 1,982 0.2% * 
South Korea - 135 135 w 47 
Thailand - 1,354 1,354 0.2% 74 
Vietnam 150 - 150 • 4 
Other Asia Pacific 115 276 391 • 29 

Total Asia Pacific 154,216 103,249 257,465 30.4% 70 
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Proved coal reserves at the end of 2007, by country and group (cont.) 
 

 

Anthracite 
and bituminous 
(million tonnes) 

Sub-bituminous 
and lignite 

(million tonnes) Total 
Share 

of total 
R/P 
ratio 

TOTAL WORLD 430,896 416,592 847,488 100.0% 133 
of which:  European Union 8,427 21,143 29,570 3.5% 50 

OECD 162,490 194,420 356,910 42.1% 168 
Former Soviet Union 93,609 132,386 225,995 26.7% 463 
Other EMEs 174,797 89,786 264,583 31.2% 70 

 
Notes: 
Proved reserves of coal - Generally taken to be those quantities that geological and engineering information 
indicates with reasonable certainty can be recovered in the future from known deposits under existing  
economic and operating conditions. 
 

Reserves-to-production (R/P) ratio: If the reserves remaining at the end of any year are divided by the 
production in that year, the result is the length of time that those remaining reserves would last if production 
were to continue at that level.  
 

Symbols:  * More than 100 years;  • Less than 0.05%. 
 
Source of data – BP Statistical Review of World Energy 2008   
As reported in the Statistical Review, reserves data are from the Survey of Energy Resources 2007, World 
Energy Council.  
 

 

http://www.bp.com/sectiongenericarticle.do?categoryId=9023769&contentId=7044915�
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Other energy sources: Wind energy 
 
 
 As noted in another section of this book, wind-driven power plants are a small, but 
rapidly growing segment of renewable resources power generation in the US and several 
other countries.  Sample fact: wind power Contributed 35% of all new U.S. electric 
generating capacity in 2007.1

As various studies show, there are significant challenges yet to be overcome.  As a recently 
released DOE report examining the possibility that wind energy could account for 20% of 
US electricity generating capacity by the year 2020 notes:

 
 

2

Interestingly, although the DOE study identified several challenges, lack of domestic wind 
energy resources were not included among these.  Most researchers believe that the US has 
abundant wind energy resources.  Indeed, in recent news releases the statement “The 
_______ is the Saudi Arabia of Wind” has been a common theme.  The ______ in the 
previous sentence has been reported to be “The United States,”

 
 

“A 20% wind energy scenario in 2030 would require improved turbine 
technology to generate wind power, significant changes in transmission 
systems to deliver it through the electric grid, and large expanded markets to 
purchase and use it. In turn, these essential changes in the power generation 
and delivery process would involve supporting changes and capabilities in 
manufacturing, policy development, and environmental regulation.” 

 

3 “offshore Maine,”4 “New 
Mexico,”5 “North Dakota,”6 or more generally “The Plains States,”7 “Delaware,”8 
“Maryland,”9 “Kansas,”10 or any one of several other states.11

                                                 
1 See DOE report available at 

   

http://www.nrel.gov/docs/fy08osti/43025.pdf and 
http://www1.eere.energy.gov/windandhydro/pdfs/43025.pdf.  .   

2 See DOE report available at http://www1.eere.energy.gov/windandhydro/pdfs/41869.pdf.   
3 Attributed to Boone Pickens, see 

http://www.heraldtribune.com/article/20080726/COLUMNIST/487392094/2312/opinion&title=The_Saudi_
Arabia_of_wind_power_, or his web site at http://www.pickensplan.com/.   

4 See e.g., http://pressherald.mainetoday.com/story.php?id=181775&ac=PHnws.   
5 See e.g., http://www.grist.org/feature/2007/08/06/richardson_factsheet/.   
6 See e.g., http://www.wapa.gov/es/pubs/esb/2002/02Apr/apresb6.htm or 

http://www.farmandranchguide.com/articles/2008/01/05/ag_news/regional_news/region10.txt.    
7 Sample quotation: The U.S. Great Plains are the Saudi Arabia of wind power. Three wind-rich U.S. 

states — North Dakota, Kansas, and Texas — have enough harnesable wind to meet national electricity 
needs.  See http://www.earth-policy.org/Alerts/Alert14.htm.   

8 See http://kavips.wordpress.com/2007/02/13/42/.   
9 See http://wjz.com/local/ocean.city.wind.2.782826.html.   
10 See http://www.environmentalgraffiti.com/business/kansas-is-the-new-saudi-arabia/1160.   
11 For a list of claimants see http://www.minnesotamonitor.com/showDiary.do?diaryId=3387.   
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