
 

                         

                 

                              

                                     

     

                                      
           

                                    
                               

                     

                                        
                           

                                   
         

                                           
                                        

                                     
                                             
                   

                                          
                                  

                                 
                                     
                         

                                     
                                 

                                   
                                   
                                     

                            

                                   
                                   
                                     
                                     

                                         
                   

                                        
                               

                           
    

                                        
                                   

                         
    

                                      
                                   
                 

Thermal Conversion Factor Source Documentation 

Approximate Heat Content of Petroleum and Natural Gas Liquids 
Asphalt. The U.S. Energy Information Administration (EIA) adopted the thermal conversion factor of 6.636 million 
British thermal units (Btu) per barrel as estimated by the Bureau of Mines and first published in the Petroleum 
Statement, Annual, 1956. 

Aviation Gasoline Blending Components. Assumed by EIA to be 5.048 million Btu per barrel or equal to the thermal 
conversion factor for Aviation Gasoline (Finished). 

Aviation Gasoline (Finished). EIA adopted the thermal conversion factor of 5.048 million Btu per barrel as adopted by 
the Bureau of Mines from the Texas Eastern Transmission Corporation publication Competition and Growth in American 
Energy Markets 1947–1985, a 1968 release of historical and projected statistics. 

Butylene. EIA estimated the thermal conversion factor to be 4.377 million Btu per barrel, based on data for enthalpy of 
combustion from the National Institute of Standards and Technology, NIST Chemistry WebBook, NIST Standard 
Reference Database Number 69, 2018; and data for density of liquids at 60 degrees Fahrenheit and equilibrium pressure 
from the American Petroleum Institute. 

Crude Oil Exports. • 1949–2014: Assumed by EIA to be 5.800 million Btu per barrel or equal to the thermal conversion 
factor for crude oil produced in the United States. See Crude Oil Production. • 2015 forward: Calculated annually by 
EIA based on conversion of American Petroleum Institute (API) gravity ranges of crude oil exports as reported in trade 
data from the U.S. Census Bureau. Specific gravity (SG) = 141.5 / (131.5 + API gravity). The higher heating value (HHV) in 
million Btu per barrel = SG * (7.801796 ‐ 1.3213 * SG2). 

Crude Oil Imports. Calculated annually by EIA as the average of the thermal conversion factors for each type of crude oil 
imported weighted by the quantities imported. Thermal conversion factors for each type were calculated on a foreign 
country basis, by determining the average American Petroleum Institute (API) gravity of crude oil imported from each 
foreign country from Form ERA‐60 in 1977 and converting average API gravity to average Btu content by using National 
Bureau of Standards, Miscellaneous Publication No. 97, Thermal Properties of Petroleum Products, 1933. 

Crude Oil Production. • 1949–2014: EIA adopted the thermal conversion factor of 5.800 million Btu per barrel as 
reported in a Bureau of Mines internal memorandum, “Bureau of Mines Standard Average Heating Values of Various 
Fuels, Adopted January 3, 1950.” • 2015 forward: Calculated annually by EIA based on conversion of American 
Petroleum Institute (API) gravity ranges of crude oil production as reported on Form EIA‐914, “Monthly Crude Oil, Lease 
Condensate, and Natural Gas Production Report.” Specific gravity (SG) = 141.5 / (131.5 + API gravity). The higher 
heating value (HHV) in million Btu per barrel = SG * (7.801796 ‐ 1.3213 * SG2). 

Distillate Fuel Oil Consumption. • 1949–1993: EIA adopted the Bureau of Mines thermal conversion factor of 5.825 
million Btu per barrel as reported in a Bureau of Mines internal memorandum, “Bureau of Mines Standard Average 
Heating Values of Various Fuels, Adopted January 3, 1950.” • 1994 forward: Calculated by EIA as the annual quantity‐
weighted average of the conversion factors for Distillate Fuel Oil, 15 ppm Sulfur and Under (5.770 million Btu per 
barrel), Distillate Fuel Oil, Greater Than 15 ppm to 500 ppm Sulfur (5.817 million Btu per barrel), and Distillate Fuel Oil, 
Greater Than 500 ppm Sulfur (5.825 million Btu per barrel). 

Distillate Fuel Oil, 15 ppm Sulfur and Under. EIA adopted the thermal conversion factor of 5.770 million Btu per barrel 
(137,380 Btu per gallon) for U.S. conventional diesel from U.S. Department of Energy, Argonne National Laboratory, 
“The Greenhouse Gases, Regulated Emissions, and Energy Use in Technologies Model” (GREET), version GREET1_2024, 
January 2025. 

Distillate Fuel Oil, Greater Than 15 ppm to 500 ppm Sulfur. EIA adopted the thermal conversion factor of 5.817 million 
Btu per barrel (138,490 Btu per gallon) for low‐sulfur diesel from U.S. Department of Energy, Argonne Laboratory, “The 
Greenhouse Gases, Regulated Emissions, and Energy Use in Technologies Model” (GREET), version GREET1_2024, 
January 2025. 

Distillate Fuel Oil, Greater Than 500 ppm Sulfur. EIA adopted the Bureau of Mines thermal conversion factor of 5.825 
million Btu per barrel as reported in a Bureau of Mines internal memorandum, “Bureau of Mines Standard Average 
Heating Values of Various Fuels, Adopted January 3, 1950.” 
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Ethane. EIA estimated the thermal conversion factor to be 2.783 million Btu per barrel, based on data for enthalpy of 
combustion from the National Institute of Standards and Technology, NIST Chemistry WebBook, NIST Standard 
Reference Database Number 69, 2018; and data for density of liquids at 60 degrees Fahrenheit and equilibrium pressure 
from the American Petroleum Institute. 

Ethylene. EIA adopted the thermal conversion factor of 2.436 million Btu per barrel (0.058 million Btu per gallon) as 
published in the Federal Register EPA; 40 CFR part 98; e‐CRF; Table C1; April 5, 2019. The ethylene higher heating value 
is determined at 41 degrees Fahrenheit at saturation pressure. 

Hydrocarbon Gas Liquids. • 1949–1966: EIA used the 1967 factor. • 1967 forward: Calculated annually by EIA as the 
average of the thermal conversion factors for all hydrocarbon gas liquids consumed (see Table A1) weighted by the 
quantities consumed. The component products of hydrocarbon gas liquids are ethane, propane, normal butane, 
isobutane, natural gasoline (pentanes plus), and refinery olefins (ethylene, propylene, butylene, and isobutylene). For 
1967–1980, quantities consumed are from EIA, Energy Data Reports, “Petroleum Statement, Annual.” For 1981 forward, 
quantities consumed are from EIA, Petroleum Supply Annual. 

Hydrogen. EIA estimated a thermal conversion factor of 323.6 Btu per standard cubic foot (at 60 degrees Fahrenheit 
and 1 atmosphere), based on data published by the National Research Council and National Academy of Engineering, in 
Appendix H of The Hydrogen Economy: Opportunities, Costs, Barriers, and R&D Needs, 2004. EIA also assumed a 
thermal conversion factor of 6.287 million Btu per residual fuel oil equivalent barrel or equal to the thermal conversion 
factor for Residual Fuel Oil. 

Isobutane. EIA estimated the thermal conversion factor to be 4.183 million Btu per barrel, based on data for enthalpy of 
combustion from the National Institute of Standards and Technology, NIST Chemistry WebBook, NIST Standard 
Reference Database Number 69, 2018; and data for density of liquids at 60 degrees Fahrenheit and equilibrium pressure 
from the American Petroleum Institute. 

Isobutylene. EIA estimated the thermal conversion factor to be 4.355 million Btu per barrel, based on data for enthalpy 
of combustion from the National Institute of Standards and Technology, NIST Chemistry WebBook, NIST Standard 
Reference Database Number 69, 2018; and data for density of liquids at 60 degrees Fahrenheit and equilibrium pressure 
from the American Petroleum Institute. 

Jet Fuel, Kerosene‐Type. EIA adopted the Bureau of Mines thermal conversion factor of 5.670 million Btu per barrel for 
“Jet Fuel, Commercial” as published by the Texas Eastern Transmission Corporation in the report Competition and 
Growth in American Energy Markets 1947–1985, a 1968 release of historical and projected statistics. 

Jet Fuel, Naphtha‐Type. EIA adopted the Bureau of Mines thermal conversion factor of 5.355 million Btu per barrel for 
“Jet Fuel, Military” as published by the Texas Eastern Transmission Corporation in the report Competition and Growth in 
American Energy Markets 1947–1985, a 1968 release of historical and projected statistics. 

Kerosene. EIA adopted the Bureau of Mines thermal conversion factor of 5.670 million Btu per barrel as reported in a 
Bureau of Mines internal memorandum, “Bureau of Mines Standard Average Heating Values of Various Fuels, Adopted 
January 3, 1950.” 

Lubricants. EIA adopted the thermal conversion factor of 6.065 million Btu per barrel as estimated by the Bureau of 
Mines and first published in the Petroleum Statement, Annual, 1956. 

Miscellaneous Products. EIA adopted the thermal conversion factor of 5.796 million Btu per barrel as estimated by the 
Bureau of Mines and first published in the Petroleum Statement, Annual, 1956. 

Motor Gasoline Blending Components. • 1949–2006: EIA adopted the Bureau of Mines thermal conversion factor of 
5.253 million Btu per barrel for “Gasoline, Motor Fuel” as published by the Texas Eastern Transmission Corporation in 
Appendix V of Competition and Growth in American Markets 1947‐1985, a 1968 release of historical and projected 
statistics. • 2007 forward: EIA adopted the thermal conversion factor of 5.222 million Btu per barrel (124,340 Btu per 
gallon) for gasoline blendstock from U.S. Department of Energy, Argonne National Laboratory, “The Greenhouse Gases, 
Regulated Emissions, and Energy Use in Technologies Model” (GREET), version GREET1_2024, January 2025. 

Motor Gasoline Exports. • 1949–2005: EIA adopted the Bureau of Mines thermal conversion factor of 5.253 million Btu 
per barrel for “Gasoline, Motor Fuel” as published by the Texas Eastern Transmission Corporation in Appendix V of 
Competition and Growth in American Energy Markets 1947–1985, a 1968 release of historical and projected statistics. 
• 2006 forward: Calculated by EIA as the annual quantity‐weighted average of the conversion factors for gasoline 
blendstock and the methyl tertiary butyl ether (MTBE) blended into motor gasoline exports. The factor for gasoline 
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blendstock is 5.253 million Btu per barrel in 2006 and 5.222 million Btu per barrel beginning in 2007 (see Motor 
Gasoline Blending Components). For MTBE, EIA adopted the thermal conversion factor of 4.247 million Btu per barrel 
(101,130 Btu per gallon) from U.S. Department of Energy, Argonne National Laboratory, “The Greenhouse Gases, 
Regulated Emissions, and Energy Use in Technologies Model” (GREET), version GREET1_2024, January 2025. 

Motor Gasoline (Finished) Consumption. • 1949–1992: EIA adopted the Bureau of Mines thermal conversion factor of 
5.253 million Btu per barrel for “Gasoline, Motor Fuel” as published by the Texas Eastern Transmission Corporation in 
Appendix V of Competition and Growth in American Markets 1947‐1985, a 1968 release of historical and projected 
statistics. • 1993–2006: Calculated by EIA as the annual quantity‐weighted average of the conversion factors for 
gasoline blendstock and the oxygenates blended into motor gasoline. The factor for gasoline blendstock is 5.253 million 
Btu per barrel (the motor gasoline factor used for previous years). The factors for fuel ethanol are shown in Table A3 
(see Fuel Ethanol, Denatured). The following factors for other oxygenates are from U.S. Department of Energy, Argonne 
National Laboratory, “The Greenhouse Gases, Regulated Emissions, and Energy Use in Technologies Model” (GREET), 
version GREET1_2024, January 2025—methyl tertiary butyl ether (MTBE): 4.247 million Btu per barrel (101,130 Btu per 
gallon); tertiary amyl methyl ether (TAME): 4.560 million Btu per barrel (108,570 Btu per gallon); ethyl tertiary butyl 
ether (ETBE): 4.390 million Btu per barrel (104,530 Btu per gallon); methanol: 2.738 million Btu per barrel (65,200 Btu 
per gallon); and butanol: 4.555 million Btu per barrel (108,458 Btu per gallon). • 2007 forward: Calculated by EIA as the 
annual quantity‐weighted average of the conversion factors for gasoline blendstock and fuel ethanol blended into motor 
gasoline. The factor for gasoline blendstock is 5.222 million Btu per barrel (124,340 Btu per gallon), which is from the 
GREET model (see above). The factors for fuel ethanol are shown in Table A3 (see Fuel Ethanol, Denatured). 

Motor Gasoline Imports. • 1949–2006: EIA adopted the Bureau of Mines thermal conversion factor of 5.253 million 
Btu per barrel for “Gasoline, Motor Fuel” as published by the Texas Eastern Transmission Corporation in Appendix V of 
Competition and Growth in American Energy Markets 1947–1985, a 1968 release of historical and projected statistics. 
• 2007 forward: EIA adopted the thermal conversion factor of 5.222 million Btu per barrel (124,340 Btu per gallon) for 
gasoline blendstock from U.S. Department of Energy, Argonne National Laboratory, “The Greenhouse Gases, Regulated 
Emissions, and Energy Use in Technologies Model” (GREET), version GREET1_2024, January 2025. 

Natural Gas Plant Liquids Production. Calculated annually by EIA as the average of the thermal conversion factors for 
each natural gas plant liquid produced weighted by the quantities produced. 

Natural Gasoline. EIA estimated the thermal conversion factor to be 4.638 million Btu per barrel, based on data for 
enthalpy of combustion from the National Institute of Standards and Technology, NIST Chemistry WebBook, NIST 
Standard Reference Database Number 69, 2018; and data for density of liquids at 60 degrees Fahrenheit and equilibrium 
pressure from the American Petroleum Institute. EIA assumes a natural gasoline ratio of 29% isopentane, 29% 
neopentane, 20% normal pentane, 13% normal hexane, 4% cyclohexane, 3% benzene, and 2% toluene in these 
calculations. 

Normal Butane. EIA estimated the thermal conversion factor to be 4.353 million Btu per barrel, based on data for 
enthalpy of combustion from the National Institute of Standards and Technology, NIST Chemistry WebBook, NIST 
Standard Reference Database Number 69, 2018; and data for density of liquids at 60 degrees Fahrenheit and equilibrium 
pressure from the American Petroleum Institute. 

Other Hydrocarbons. Assumed by EIA to be 5.825 million Btu per barrel or equal to the thermal conversion factor for 
Unfinished Oils. 

Oxygenates (Excluding Fuel Ethanol). EIA adopted the thermal conversion factor of 4.247 million Btu per barrel 
(101,130 Btu per gallon) for methyl tertiary butyl ether (MTBE) from U.S. Department of Energy, Argonne National 
Laboratory, “The Greenhouse Gases, Regulated Emissions, and Energy Use in Technologies Model” (GREET), version 
GREET1_2024, January 2025. 

Petrochemical Feedstocks, Naphtha Less Than 401 Degrees Fahrenheit. Assumed by EIA to be 5.248 million Btu per 
barrel or equal to the thermal conversion factor for Special Naphthas. 

Petrochemical Feedstocks, Other Oils Equal to or Greater Than 401 Degrees Fahrenheit. Assumed by EIA to be 5.825 
million Btu per barrel or equal to the thermal conversion factor for Distillate Fuel Oil. 

Petrochemical Feedstocks, Still Gas. Assumed by EIA to be equal to the thermal conversion factor for Still Gas. 

Petroleum Coke, Catalyst. Assumed by EIA to be 6.287 million Btu per barrel or equal to the thermal conversion factor 
for Residual Fuel Oil. 
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Petroleum Coke, Marketable. EIA adopted the thermal conversion factor of 5.719 million Btu per barrel, calculated by 
dividing 28,595,925 Btu per short ton for petroleum coke (from U.S. Department of Energy, Argonne National 
Laboratory, “The Greenhouse Gases, Regulated Emissions, and Energy Use in Technologies Model” (GREET), version 
GREET1_2024, January 2025) by 5.0 barrels per short ton (as given in the Bureau of Mines Form 6‐1300‐M and successor 
EIA forms). 

Petroleum Coke, Total. • 1949–2003: EIA adopted the thermal conversion factor of 6.024 million Btu per barrel as 
reported in Btu per short ton in the Bureau of Mines internal memorandum, “Bureau of Mines Standard Average 
Heating Values of Various Fuels, Adopted January 3, 1950.” The Bureau of Mines calculated this factor by dividing 
30.120 million Btu per short ton, as given in the referenced Bureau of Mines internal memorandum, by 5.0 barrels per 
short ton, as given in the Bureau of Mines Form 6‐1300‐M and successor EIA forms. • 2004 forward: Calculated by EIA as 
the annual quantity‐weighted average of the conversion factors for Petroleum Coke, Catalyst (6.287 million Btu per 
barrel) and Petroleum Coke, Marketable (5.719 million Btu per barrel). 

Petroleum Consumption, Commercial Sector. Calculated annually by EIA as the average of the thermal conversion 
factors for all petroleum products consumed by the commercial sector weighted by the estimated quantities 
consumed by the commercial sector. The quantities of petroleum products consumed by the commercial sector are 
estimated in the State Energy Data System—see documentation at 
http://www.eia.gov/state/seds/sep_use/notes/use_petrol.pdf. 

Petroleum Consumption, Electric Power Sector. Calculated annually by EIA as the average of the thermal conversion 
factors for distillate fuel oil, petroleum coke, and residual fuel oil consumed by the electric power sector weighted by 
the quantities consumed by the electric power sector. Data are from Form EIA‐923, “Power Plant Operations Report,” 
and predecessor forms. 

Petroleum Consumption, Industrial Sector. Calculated annually by EIA as the average of the thermal conversion factors 
for all petroleum products consumed by the industrial sector weighted by the estimated quantities consumed by the 
industrial sector. The quantities of petroleum products consumed by the industrial sector are estimated in the State 
Energy Data System—see documentation at http://www.eia.gov/state/seds/sep_use/notes/use_petrol.pdf. 

Petroleum Consumption, Residential Sector. Calculated annually by EIA as the average of the thermal conversion 
factors for all petroleum products consumed by the residential sector weighted by the estimated quantities consumed 
by the residential sector. The quantities of petroleum products consumed by the residential sector are estimated in the 
State Energy Data System—see documentation at http://www.eia.gov/state/seds/sep_use/notes/use_petrol.pdf. 

Petroleum Consumption, Total. Calculated annually by EIA as the average of the thermal conversion factors for all 
petroleum products consumed weighted by the quantities consumed. 

Petroleum Consumption, Transportation Sector. Calculated annually by EIA as the average of the thermal conversion 
factors for all petroleum products consumed by the transportation sector weighted by the estimated quantities 
consumed by the transportation sector. The quantities of petroleum products consumed by the transportation sector 
are estimated in the State Energy Data System—see documentation at 
http://www.eia.gov/state/seds/sep_use/notes/use_petrol.pdf. 

Petroleum Products Exports. Calculated annually by EIA as the average of the thermal conversion factors for each 
petroleum product exported weighted by the quantities exported. 

Petroleum Products Imports. Calculated annually by EIA as the average of the thermal conversion factors for each 
petroleum product imported weighted by the quantities imported. 

Plant Condensate. • 1973–1983: Estimated to be 5.418 million Btu per barrel by EIA from data provided by 
McClanahan Consultants, Inc., Houston, Texas. 

Propane. EIA estimated the thermal conversion factor to be 3.841 million Btu per barrel, based on data for enthalpy of 
combustion from the National Institute of Standards and Technology, NIST Chemistry WebBook, NIST Standard 
Reference Database Number 69, 2018; and data for density of liquids at 60 degrees Fahrenheit and equilibrium pressure 
from the American Petroleum Institute. 

Propylene. EIA estimated the thermal conversion factor to be 3.835 million Btu per barrel, based on data for enthalpy 
of combustion from the National Institute of Standards and Technology, NIST Chemistry WebBook, NIST Standard 
Reference Database Number 69, 2018; and data for density of liquids at 60 degrees Fahrenheit and equilibrium pressure 
from the American Petroleum Institute. 
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Residual Fuel Oil. EIA adopted the thermal conversion factor of 6.287 million Btu per barrel as reported in the Bureau of 
Mines internal memorandum, “Bureau of Mines Standard Average Heating Values of Various Fuels, Adopted January 3, 
1950.” 

Road Oil. EIA adopted the Bureau of Mines thermal conversion factor of 6.636 million Btu per barrel, which was 
assumed to be equal to that of Asphalt and was first published by the Bureau of Mines in the Petroleum Statement, 
Annual, 1970. 

Special Naphthas. EIA adopted the Bureau of Mines thermal conversion factor of 5.248 million Btu per barrel, which 
was assumed to be equal to that of the total gasoline (aviation and motor) factor and was first published in the 
Petroleum Statement, Annual, 1970. 

Still Gas. • 1949–2015: EIA adopted the Bureau of Mines estimated thermal conversion factor of 6.000 million Btu per 
barrel, first published in the Petroleum Statement, Annual, 1970. • 2016 forward: Assumed by EIA to be 6.287 million 
Btu per barrel or equal to the thermal conversion factor for Residual Fuel Oil. 

Total Petroleum Exports. Calculated annually by EIA as the average of the thermal conversion factors for crude oil and 
each petroleum product exported weighted by the quantities exported. See Crude Oil Exports and Petroleum Products 
Exports. 

Total Petroleum Imports. Calculated annually by EIA as the average of the thermal conversion factors for each type of 
crude oil and petroleum product imported weighted by the quantities imported. See Crude Oil Imports and Petroleum 
Products Imports. 

Unfinished Oils. EIA assumed the thermal conversion factor to be 5.825 million Btu per barrel, the average of all natural 
gas or equal to that for Distillate Fuel Oil and first published it in EIA’s Annual Report to Congress, Volume 3, 1977. 

Unfractionated Stream. • 1979–1982: EIA assumed the thermal conversion factor to be 3.800 million Btu per barrel, 
the average of all natural gas plant liquids calculated on their contribution to total barrels produced. 

Waxes. EIA adopted the thermal conversion factor of 5.537 million Btu per barrel as estimated by the Bureau of 
Mines and first published in the Petroleum Statement, Annual, 1956. 

Approximate Heat Content of Biofuels 
Biodiesel. EIA estimated the thermal conversion factor for biodiesel to be 5.359 million Btu per barrel, or 17,253 Btu per 
pound. 

Biodiesel Feedstock. EIA used soybean oil input to the production of biodiesel (million Btu soybean oil per barrel 
biodiesel) as the factor to estimate total biomass inputs to the production of biodiesel. EIA assumed that 7.65 pounds of 
soybean oil are needed to produce one gallon of biodiesel, and 5.433 million Btu of soybean oil are needed to produce 
one barrel of biodiesel. EIA also assumed that soybean oil has a gross heat content of 16,909 Btu per pound, or 5.483 
million Btu per barrel. 

Ethanol (Undenatured). EIA adopted the thermal conversion factor of 3.539 million Btu per barrel published in 
“Oxygenate Flexibility for Future Fuels,” a paper presented by William J. Piel of the ARCO Chemical Company at the 
National Conference on Reformulated Gasolines and Clean Air Act Implementation, Washington, DC, October 1991. 

Fuel Ethanol (Denatured). • 1981–2008: EIA used the 2009 factor. • 2009 forward: Calculated by EIA as the annual 
quantity‐weighted average of the thermal conversion factors for undenatured ethanol (3.539 million Btu per barrel), 
natural gasoline used as denaturant (4.638 million Btu per barrel), and conventional motor gasoline and motor 
gasoline blending components used as denaturant (5.253 million Btu per barrel). The quantity of ethanol consumed is 
from EIA’s Petroleum Supply Annual (PSA) and Petroleum Supply Monthly (PSM), Table 1, data for renewable fuels and 
oxygenate plant net production of fuel ethanol. The quantity of natural gasoline used as denaturant is from PSA/PSM, 
Table 1, data for renewable fuels and oxygenate plant net production of natural gasoline, multiplied by ‐1. The 
quantity of conventional motor gasoline and motor gasoline blending components used as denaturant is from 
PSA/PSM, Table 1, data for renewable fuels and oxygenate plant net production of conventional motor gasoline and 
motor gasoline blending components, multiplied by ‐1. 

Fuel Ethanol Feedstock. EIA used corn input to the production of undenatured ethanol (million Btu corn per barrel 
undenatured ethanol) as the annual factor to estimate total biomass inputs to the production of undenatured 
ethanol. EIA used the following observed ethanol yields (in gallons undenatured ethanol per bushel of corn) from U.S. 
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Department of Agriculture: 2.5 in 1980, 2.666 in 1998, 2.68 in 2002; and from University of Illinois at Chicago, Energy 
Resources Center, “2012 Corn Ethanol: Emerging Plant Energy and Environmental Technologies”: 2.78 in 2008, and 
2.82 in 2012. EIA estimated the ethanol yields in other years. EIA also assumed that corn has a gross heat content of 
0.392 million Btu per bushel. 

Other Biofuels. EIA assumed the thermal conversion factor to be 5.359 million Btu per barrel or equal to the thermal 
conversion factor for Biodiesel. 

Renewable Diesel Fuel. EIA adopted the thermal conversion factor of 5.494 million Btu per barrel (130,817 Btu per 
gallon) for renewable diesel II (UOP‐HDO) from U.S. Department of Energy, Argonne National Laboratory, “The 
Greenhouse Gases, Regulated Emissions, and Energy Use in Technologies Model” (GREET), version GREET1_2024, 
January 2025. 

Approximate Heat Content of Natural Gas 
Natural Gas Consumption, Electric Power Sector. Calculated annually by EIA by dividing the heat content of natural gas 
consumed by the electric power sector by the quantity consumed. Data are from Form EIA‐923, “Power Plant 
Operations Report,” and predecessor forms. 

Natural Gas Consumption, End‐Use Sectors. Calculated annually by EIA by dividing the heat content of natural gas 
consumed by the end‐use sectors (residential, commercial, industrial, and transportation) by the quantity consumed. 
The heat content of natural gas consumed by the end‐use sectors is calculated as the total heat content of natural gas 
consumed minus the heat content of natural gas consumed by the electric power sector. The quantity of natural gas 
consumed by the end‐use sectors is calculated as the total quantity of natural gas consumed minus the quantity of 
natural gas consumed by the electric power sector. Data are from Form EIA‐176, “Annual Report of Natural and 
Supplemental Gas Supply and Disposition”; and Form EIA‐923, “Power Plant Operations Report,” and predecessor forms. 

Natural Gas Consumption, Total. • 1949–1962: EIA adopted the thermal conversion factor of 1,035 Btu per cubic foot 
as estimated by the Bureau of Mines and first published in the Petroleum Statement, Annual, 1956. • 1963– 
1979: EIA adopted the thermal conversion factor calculated annually by the American Gas Association (AGA) and 
published in Gas Facts, an AGA annual publication. • 1980 forward: Calculated annually by EIA by dividing the total heat 
content of natural gas consumed by the total quantity consumed. 

Natural Gas Exports. • 1949–1972: Assumed by EIA to be equal to the thermal conversion factor for dry natural gas 
consumed (see Natural Gas Consumption, Total). • 1973 forward: Calculated annually by EIA by dividing the heat 
content of natural gas exported by the quantity exported. For 1973–1995, data are from Form FPC‐14, “Annual Report 
for Importers and Exporters of Natural Gas.” Beginning in 1996, data are from U.S. Department of Energy, Office of 
Fossil Energy, Natural Gas Imports and Exports. 

Natural Gas Imports. • 1949–1972: Assumed by EIA to be equal to the thermal conversion factor for dry natural gas 
consumed (see Natural Gas Consumption, Total). • 1973 forward: Calculated annually by EIA by dividing the heat 
content of natural gas imported by the quantity imported. For 1973–1995, data are from Form FPC‐14, “Annual Report 
for Importers and Exporters of Natural Gas.” Beginning in 1996, data are from U.S. Department of Energy, Office of 
Fossil Energy, Natural Gas Imports and Exports. 

Natural Gas Production, Dry. Assumed by EIA to be equal to the thermal conversion factor for dry natural gas 
consumed. See Natural Gas Consumption, Total. 

Natural Gas Production, Marketed. Calculated annually by EIA by dividing the heat content of dry natural gas 
produced (see Natural Gas Production, Dry) and natural gas liquids produced (see Natural Gas Liquids Production) by 
the total quantity of marketed natural gas produced. 

Approximate Heat Content of Coal and Coal Coke 
Coal Coke Imports and Exports. EIA adopted the Bureau of Mines estimate of 24.800 million Btu per short ton. 

Coal Consumption, Electric Power Sector. Calculated annually by EIA by dividing the heat content of coal consumed by 
the electric power sector by the quantity consumed. Data are from Form EIA‐923, “Power Plant Operations Report,” 
and predecessor forms. 

U. S. Energy Information Administration / Monthly Energy Review January 2025 239 



 

                         

                                 
                                         

                               
                               

                                      

                             

                                 

                    

                                   
                                

                           
                                   

                                
                  

 

                                 
                                      

                                 
                              

                                 
                                      
                             

              

                                      
          

                                     
                                  

                                       
                                      

                               
                              

                                   
                               
                               
                                

                          

                                       
                                
                                         

                                      
                             
                             

                      

                                   
                                  

                       
                           
                                      

                                    
                             

                             

Coal Consumption, Industrial Sector, Coke Plants. • 1949–2011: Calculated annually by EIA based on the reported 
volatility (low, medium, or high) of coal received by coke plants. (For 2011, EIA used the following volatility factors, in 
million Btu per short ton: low volatile—26.680; medium volatile—27.506; and high volatile—25.652.) Data are from 
Form EIA‐5, “Quarterly Coal Consumption and Quality Report—Coke Plants,” and predecessor forms. • 2012 forward: 
Calculated annually by EIA by dividing the heat content of coal received by coke plants by the quantity received. 
Through June 2014, data are from Form EIA‐5, “Quarterly Coal Consumption and Quality Report—Coke Plants”; 
beginning in July 2014, data are from Form EIA‐3, “Quarterly Survey of Industrial, Commercial, and Institutional Coal 
Users” (formerly called “Quarterly Survey of Non‐Electric Sector Coal Data”). 

Coal Consumption, Industrial Sector, Other. • 1949–2007: Calculated annually by EIA by dividing the heat content of 
coal received by manufacturing plants by the quantity received. Data are from Form EIA‐3, “Quarterly Coal 
Consumption and Quality Report—Manufacturing Plants,” and predecessor forms. • 2008 forward: Calculated annually 
by EIA by dividing the heat content of coal received by manufacturing, gasification, and liquefaction plants by the 
quantity received. Data are from Form EIA‐3, “Quarterly Survey of Industrial, Commercial, and Institutional Coal Users” 
(formerly called “Quarterly Survey of Non‐Electric Sector Coal Data”). 

Coal Consumption, Residential and Commercial Sectors. • 1949–1999: Calculated annually by EIA by dividing the heat 
content of coal received by the residential and commercial sectors by the quantity received. Data are from Form EIA‐6, 
“Coal Distribution Report,” and predecessor forms. • 2000–2007: Calculated annually by EIA by dividing the heat 
content of coal consumed by commercial combined‐heat‐and‐power (CHP) plants by the quantity consumed. Data are 
from Form EIA‐923, “Power Plant Operations Report,” and predecessor forms. • 2008 forward: Calculated annually by 
EIA by dividing the heat content of coal received by commercial and institutional users by the quantity received. Data 
are from Form EIA‐3, “Quarterly Survey of Industrial, Commercial, and Institutional Coal Users” (formerly called 
“Quarterly Survey of Non‐Electric Sector Coal Data”). 

Coal Consumption, Total. Calculated annually by EIA by dividing the total heat content of coal consumed by all sectors 
by the total quantity consumed. 

Coal Exports. • 1949–2011: Calculated annually by EIA by dividing the heat content of steam coal and metallurgical 
coal exported by the quantity exported. Data are from U.S. Department of Commerce, U.S. Census Bureau, “Monthly 
Report EM 545,” and predecessor forms. • 2012 forward: Calculated annually by EIA by dividing the heat content of 
steam coal and metallurgical coal exported by the quantity exported. The average heat content of steam coal is derived 
from receipts data from Form EIA‐3, “Quarterly Survey of Industrial, Commercial, and Institutional Coal Users” (formerly 
called “Quarterly Survey of Non‐Electric Sector Coal Data”), and Form EIA‐923, “Power Plant Operations Report.” 
Through June 2014, the average heat content of metallurgical coal is derived from receipts data from Form EIA‐5, 
“Quarterly Coal Consumption and Quality Report—Coke Plants”; beginning in July 2014, the average heat content of 
metallurgical coal is derived from receipts data from Form EIA‐3, “Quarterly Survey of Industrial, Commercial, and 
Institutional Coal Users” (formerly called “Quarterly Survey of Non‐Electric Sector Coal Data”). Data for export quantities 
are from U.S. Department of Commerce, U.S. Census Bureau, “Monthly Report EM 545.” 

Coal Imports. • 1949–1963: Calculated annually by EIA by dividing the heat content of coal imported by the quantity 
imported. Data are from U.S. Department of Commerce, U.S. Census Bureau, “Monthly Report IM 145,” and 
predecessor forms. • 1964–2011: Assumed by EIA to be 25.000 million Btu per short ton. • 2012 forward: Calculated 
annually by EIA by dividing the heat content of coal imported (received) by the quantity imported (received). Data are 
from Form EIA‐3, “Quarterly Survey of Industrial, Commercial, and Institutional Coal Users” (formerly called “Quarterly 
Survey of Non‐Electric Sector Coal Data”); Form EIA‐5, “Quarterly Coal Consumption and Quality Report—Coke Plants” 
(data through June 2014); and Form EIA‐923, “Power Plant Operations Report.” 

Coal Production. • 1949–2011: Calculated annually by EIA by dividing the heat content of domestic coal (excluding 
waste coal) received by the quantity received. Data are from Form EIA‐3, “Quarterly Coal Consumption and Quality 
Report—Manufacturing and Transformation/Processing Coal Plants and Commercial and Institutional Users”; Form EIA‐5, 
“Quarterly Coal Consumption and Quality Report—Coke Plants”; Form EIA‐923, “Power Plant Operations Report”; and 
predecessor forms. • 2012 forward: Calculated annually by EIA by dividing the heat content of domestic coal (excluding 
waste coal) received and exported by the quantity received and exported. Data are from Form EIA‐3, “Quarterly Survey 
of Industrial, Commercial, and Institutional Coal Users” (formerly called “Quarterly Survey of Non‐Electric Sector Coal 
Data”); Form EIA‐5, “Quarterly Coal Consumption and Quality Report—Coke Plants” (data through June 2014); Form EIA‐
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923, “Power Plant Operations Report”; U.S. Department of Commerce, U.S. Census Bureau, “Monthly Report EM 545”; and 
predecessor forms. 

Waste Coal Supplied. • 1989–2000: Calculated annually by EIA by dividing the heat content of waste coal consumed by 
the quantity consumed. Data are from Form EIA‐860B, “Annual Electric Generator Report—Nonutility,” and predecessor 
form. • 2001 forward: Calculated by EIA by dividing the heat content of waste coal received (or consumed) by the 
quantity received (or consumed). Receipts data are from Form EIA‐3, “Quarterly Survey of Industrial, Commercial, and 
Institutional Coal Users” (formerly called “Quarterly Survey of Non‐Electric Sector Coal Data”), and predecessor forms. 
Consumption data are from Form EIA‐923, “Power Plant Operations Report,” and predecessor forms. 

Table A6 Sources 
Approximate Heat Rates for Electricity Net Generation, Coal. • 2001 forward: Calculated annually by EIA by using fuel 
consumption and net generation data reported on Form EIA‐923, “Power Plant Operations Report,” and predecessor 
forms. The computation includes data for all electric utilities and electricity‐only independent power producers using 
anthracite, bituminous coal, subbituminous coal, lignite, and beginning in 2002, waste coal and coal synfuel. 

Approximate Heat Rates for Electricity Net Generation, Petroleum. • 2001 forward: Calculated annually by EIA by 
using fuel consumption and net generation data reported on Form EIA‐923, “Power Plant Operations Report,” and 
predecessor forms. The computation includes data for all electric utilities and electricity‐only independent power 
producers using distillate fuel oil, residual fuel oil, jet fuel, kerosene, petroleum coke, and waste oil. 

Approximate Heat Rates for Electricity Net Generation, Natural Gas. • 2001 forward: Calculated annually by EIA by 
using fuel consumption and net generation data reported on Form EIA‐923, “Power Plant Operations Report,” and 
predecessor forms. The computation includes data for all electric utilities and electricity‐only independent power 
producers using natural gas and supplemental gaseous fuels. 

Approximate Heat Rates for Electricity Net Generation, Total Fossil Fuels. • 1949–1955: The weighted annual average 
heat rate for fossil‐fueled steam‐electric power plants in the United States, as published by EIA in Thermal‐Electric Plant 
Construction Cost and Annual Production Expenses—1981 and Steam‐Electric Plant Construction Cost and Annual 
Production Expenses—1978. • 1956–1988: The weighted annual average heat rate for fossil‐fueled steam‐electric power 
plants in the United States, as published in EIA, Electric Plant Cost and Power Production Expenses 1991, Table 9. • 1989– 
2000: Calculated annually by EIA by using heat rate data reported on Form EIA‐860, “Annual Electric Generator Report,” 
and predecessor forms; and net generation data reported on Form EIA‐759, “Monthly Power Plant Report.” The 
computation includes data for all electric utility steam‐electric plants using fossil fuels. • 2001 forward: Calculated 
annually by EIA by using fuel consumption and net generation data reported on Form EIA‐923, “Power Plant Operations 
Report,” and predecessor forms. The computation includes data for all electric utilities and electricity‐only independent 
power producers using coal, petroleum, natural gas, and other fossil gases (blast furnace gas, propane gas, and other 
manufactured and waste gases derived from fossil fuels). 

Approximate Heat Rates for Electricity Net Generation, Nuclear. • 1957–1984: Calculated annually by dividing the 
total heat content consumed in nuclear generating units by the total (net) electricity generated by nuclear generating 
units. The heat content and electricity generation were reported on Form FERC‐1, “Annual Report of Major Electric 
Utilities, Licensees, and Others”; Form EIA‐412, “Annual Report of Public Electric Utilities”; and predecessor forms. For 
1982, the factors were published in EIA, Historical Plant Cost and Annual Production Expenses for Selected Electric Plants 
1982, page 215. For 1983 and 1984, the factors were published in EIA, Electric Plant Cost and Power Production Expenses 
1991, Table 13. • 1985 forward: Calculated annually by EIA by using the heat rate data reported on Form EIA‐860, 
“Annual Electric Generator Report,” and predecessor forms. 

Thermal Conversion Factor for Noncombustible Renewable Energy. There is no generally accepted practice for 
measuring the thermal conversion rates for power plants that generate electricity from hydro, geothermal, solar 
thermal, photovoltaic, and wind energy sources. Therefore, EIA uses the heat content of electricity, 3,412 Btu per 
kilowatthour. See Appendix E for more information. 

Heat Content of Electricity. The value of 3,412 Btu per kilowatthour, which is the heat content of electricity, is a 
constant. It is used as the thermal conversion factor for electricity net generation from noncombustible renewable 
energy (hydro, geothermal, solar thermal, photovoltaic, and wind), electricity sales to ultimate customers, and electricity 
imports and exports. 
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