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Energy Prices  

Note 1.  Crude Oil Refinery Acquisition Costs.  Beginning with January 1981, refiner acquisition costs of crude oil are 

from data collected on U.S. Energy Information Administration (EIA) Form EIA-14, "Refiners' Monthly Cost Report."  

Those costs were previously published from data collected on Economic Regulatory Administration (ERA) Form ERA-49, 

"Domestic Crude Oil Entitlements Program Refiners Monthly Report."  Form ERA-49 was discontinued with the decontrol 

of crude oil on January 28, 1981.  Crude oil purchases and costs are defined for Form EIA-14 in accordance with 

conventions used for Form ERA-49.  The respondents for the two forms are also essentially the same.  However, due to 

possible different interpretations of the filing requirements and a different method for handling prior period 

adjustments, care must be taken when comparing the data collected on the two forms. 

The refiner acquisition cost of crude oil is the average price paid by refiners for crude oil booked into their refineries in 

accordance with accounting procedures generally accepted and consistently and historically applied by the refiners 

concerned.  Domestic crude oil is that oil produced in the United States or from the outer continental shelf as defined in 

43 USC Section 1331.  Imported crude oil is either that oil reported on Form ERA-51, "Transfer Pricing Report," or any 

crude oil that is not domestic oil.  The composite cost is the weighted average of domestic and imported crude oil costs. 

Crude oil costs and volumes reported on Form ERA-49 excluded unfinished oils but included the Strategic Petroleum 

Reserve (SPR).  Crude oil costs and volumes reported on Federal Energy Administration (FEA) Form FEA-P110-M-1, 

"Refiners' Monthly Cost Allocation Report," included unfinished oils but excluded SPR.  Imported averages derived from 

Form ERA-49 exclude oil purchased for SPR, whereas the composite averages derived from Form ERA-49 include SPR.  

None of the prices derived from Form EIA-14 include either unfinished oils or SPR. 

Note 2.  Crude Oil Domestic First Purchase Prices.  The average domestic first purchase price represents the average 

price at which all domestic crude oil is purchased.  Crude oil domestic first purchase prices were derived as follows: for 

1949–1973, weighted average domestic first purchase values as reported by state agencies and calculated by the Bureau 

of Mines; for 1974 and 1975, weighted averages of a sample survey of major first purchasers' purchases; for 1976 

forward, weighted averages of all first purchasers' purchases.  The data series was previously called "Actual Domestic 

Wellhead Price." 

Note 3.  Crude Oil F.O.B. Costs.  F.O.B. literally means "Free on Board."  It denotes a transaction whereby the seller 

makes the product available with an agreement on a given port at a given price; it is the responsibility of the buyer to 

arrange for the transportation and insurance. 

Note 4.  Crude Oil Landed Costs.  The landed cost of imported crude oil from selected countries does not represent the 

total cost of all imported crude.  Prior to April 1975, imported crude costs to U.S. company-owned refineries in the 

Caribbean were not included in the landed cost, and costs of crude oil from countries that export only small amounts to 

the United States were also excluded.  Beginning in April 1975, however, coverage was expanded to include U.S. 

company-owned refineries in the Caribbean.  Landed costs do not include supplemental fees. 

Note 5.  Motor Gasoline Prices.  Several different series of motor gasoline prices are published in this section. U.S. city 

average retail prices of motor gasoline by grade are calculated monthly by the Bureau of Labor Statistics during the 

development of the Consumer Price Index (CPI). These prices include all federal, state, and local taxes paid at the time of 

sale. Prior to 1977, prices were collected in 56 urban areas. From 1978 forward, prices are collected from a new sample 

of service stations in 85 urban areas selected to represent all urban consumers—about 80 percent of the total U.S. 

population. The service stations are selected initially, and on a replacement basis, in such a way that they represent the 

purchasing habits of the CPI population. Service stations in the current sample include those providing all types of 

service (i.e., full-, mini-, and self-serve). 

Regular motor gasoline prices by area type are determined by EIA in a weekly survey of retail motor gasoline outlets 

(Form EIA-878, "Motor Gasoline Price Survey").  Prices include all federal, state, and local taxes paid at the time of sale.  

A representative sample of outlets by geographic area and size is randomly selected from a sampling frame of 

approximately 115,000 retail motor gasoline outlets.  Monthly and annual prices are simple averages of weighted  
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weekly estimates from "Weekly U.S. Retail Gasoline Prices, Regular Grade."  For more information on the survey 

methodology, see EIA, Weekly Petroleum Status Report, Appendix B, "Weekly Petroleum Price Surveys" section. 

Refiner prices of finished motor gasoline for resale and to end users are determined by EIA in a monthly survey of 

refiners and gas plant operators (Form EIA-782A). The prices do not include any federal, state, or local taxes paid at the 

time of sale. Estimates of prices prior to January 1983 are based on Form FEA-P302-M-1/EIA-460, "Petroleum Industry 

Monthly Report for Product Prices," and also exclude all federal, state, or local taxes paid at the time of sale. Sales for 

resale are those made to purchasers who are other-than-ultimate consumers. Sales to end users are sales made directly 

to the consumer of the product, including bulk consumers (such as agriculture, industry, and utilities) and residential and 

commercial consumers. 

Note 6.  Historical Petroleum Prices.  Starting in January 1983, Form EIA-782, "Monthly Petroleum Product Sales 

Report," replaced 10 previous surveys.  Every attempt was made to continue the most important price series.  However, 

prices published through December 1982 and those published since January 1983 do not necessarily form continuous 

data series due to changes in survey forms, definitions, instructions, populations, samples, processing systems, and 

statistical procedures.  To provide historical data, continuous series were generated for annual data 1978–1982 and for 

monthly data 1981 and 1982 by estimating the prices that would have been published had Form EIA-782 survey and 

system been in operation at that time.  This form of estimation was performed after detailed adjustment was made for 

product and sales type matching and for discontinuity due to other factors.  An important difference between the 

previous and present prices is the distinction between wholesale and resale and between retail and end user.  The resale 

category continues to include sales among resellers.  However, sales to bulk consumers, such as utility, industrial, and 

commercial accounts previously included in the wholesale category, are now counted as made to end users.  The end-

user category continues to include retail sales through company-owned and operated outlets but also includes sales to 

the bulk consumers such as agriculture, industry, and electric utilities.  Additional information may be found in 

"Estimated Historic Time Series for the EIA-782," a feature article by Paula Weir, printed in the December 1983 [3] 

Petroleum Marketing Monthly, published by EIA. 

Note 7.  Electricity Prices to Ultimate Customers.  Average annual prices of electricity to ultimate customers have the 

following plant coverage: Through 1979, annual data are for Classes A and B privately owned electric utilities only. For 

1980–1982, annual data are for selected Class A utilities whose electric operating revenues were $100 million or more 

during the previous year. For 1983, annual data are for a selected sample of electric utilities. Beginning in 1984, data are 

for a census of electric utilities. Beginning in 1996, annual data also include energy service providers selling to retail 

customers. 

Average monthly prices of electricity to ultimate customers have the following plant coverage: Through 1985, monthly 

data are derived from selected privately owned electric utilities and, therefore, are not national averages. Beginning in 

1986, monthly data are based on a sample of publicly and privately owned electric utilities. Beginning in 1996, monthly 

data also include energy service providers selling to retail customers. 

Preliminary monthly data are from Form EIA-861M (formerly Form EIA-826), "Monthly Electric Power Industry Report," 

which is a monthly collection of data from approximately 450 of the largest publicly and privately owned electric utilities 

as well as a census of energy service providers with retail sales in deregulated states; a model is then applied to the 

collected data to estimate for the entire universe of U.S. electric utilities. Preliminary annual data are the sum of the 

monthly revenues divided by the sum of the monthly sales. When final annual data become available each year from 

Form EIA-861, "Annual Electric Power Industry Report," their ratios to the preliminary Form EIA-861M values are used to 

derive adjusted final monthly values. 

Note 8.  Natural Gas Prices.  Natural gas prices are intended to include all taxes.  Instructions on the data collection 

forms specifically direct that all federal, state, and local taxes, surcharges, and/or adjustments billed to consumers are to 

be included.  However, sales and other taxes itemized on more than 3,000 consumers' bills are sometimes excluded by 

the reporting utilities. Delivered-to-consumers prices for 1987 forward represent natural gas delivered and sold to 

residential, commercial, industrial, vehicle fuel, and electric power consumers.  They do not include the price of natural  
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gas delivered on behalf of third parties to residential, commercial, industrial, and vehicle fuel customers except for 

certain states in the residential and commercial sectors for 2002 forward.  Volumes of natural gas delivered on behalf of 

third parties are included in the consumption data shown in Table 4.3.  Additional information is available in EIA, Natural 

Gas Monthly, Appendix C.  

Table 9.1 Sources  

Domestic First Purchase Price  
1949–1976:  U.S. Department of the Interior (DOI), Bureau of Mines (BOM), Minerals Yearbook, "Crude Petroleum and 

Petroleum Products" chapter. 

1977:  Federal Energy Administration, based on Form FEA-P124, "Domestic Crude Oil Purchaser's Monthly Report."  

1978–2009:  U.S. Energy Information Administration (EIA), Petroleum Marketing Annual 2009, Table 1. 

2010 forward:  EIA, Petroleum Marketing Monthly, December 2025, Table 1, and EIA, Petroleum Data Tables. 

F.O.B. and Landed Cost of Imports  
October 1973–September 1977:  Federal Energy Administration, Form FEA-F701-M-0, "Transfer Pricing Report." 

October–December 1977:  EIA, Form FEA-F701-M-0, "Transfer Pricing Report." 

1978–2009:  EIA, Petroleum Marketing Annual 2009, Table 1. 

2010 forward:  EIA, Petroleum Marketing Monthly, December 2025, Table 1, and EIA, Petroleum Data Tables. 

Refiner Acquisition Cost 
1968–1973:  EIA estimates.  The cost of domestic crude oil was derived by adding estimated transportation costs to the 

reported average domestic first purchase price. The cost of imported crude oil was derived by adding an estimated 

ocean transport cost based on the published "Average Freight Rate Assessment" to the average "Free Alongside Ship" 

value published by the U.S. Census Bureau. 

1974–1976:  DOI, BOM, Minerals Yearbook, "Crude Petroleum and Petroleum Products" chapter. 

1977:  January–September, FEA, based on Form FEA-P110-M-1, "Refiners' Monthly Cost Allocation Report." 

1977:  October–December, EIA, based on Form FEA-P110-M-1, "Refiners' Monthly Cost Allocation Report." 

1978–2009:  EIA, Petroleum Marketing Annual 2009, Table 1.  

2010 forward:  EIA, Petroleum Marketing Monthly, December 2025, Table 1, and EIA, Petroleum Data Tables. 

Table 9.2 Sources 

October 1973–September 1977:  Federal Energy Administration, Form FEA-F701-M-0, "Transfer Pricing Report."   

October 1977–December 1977:  U.S. Energy Information Administration (EIA), Form FEA-F701-M-0, "Transfer Pricing 

Report." 

1978–2009:  EIA, Petroleum Marketing Annual 2009, Table 21. 

2010 forward:  EIA, Petroleum Marketing Monthly, December 2025, Table 21, and EIA, Petroleum Data Tables 

Table 9.9 Sources 

1973–September 1977:  Federal Power Commission, Form FPC-423, "Monthly Report of Cost and Quality of Fuels for  
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Electric Utility Plants."  October 1977–December 1977:  Federal Energy Regulatory Commission, Form FERC-423, 

"Monthly Report of Cost and Quality of Fuels for Electric Utility Plants." 

1978 and 1979:  U.S. Energy Information Administration (EIA), Form FERC-423, "Monthly Report of Cost and Quality of 

Fuels for Electric Utility Plants." 

1980–1989:  EIA, Electric Power Monthly, August issues.   

1990–2000:  EIA, Electric Power Monthly, June 2003, Table 26. 

2001–2007:  EIA, Electric Power Monthly, October 2008, Table 4.1; Federal Energy Regulatory Commission, Form        

FERC-423, "Monthly Report of Cost and Quality of Fuels for Electric Utility Plants"; and EIA, Form EIA-423, "Monthly Cost 

and Quality of Fuels for Electric Plants Report." 

2008 forward:  EIA, Electric Power Monthly, November 2025, Table 4.1; and Form EIA-923, "Power Plant Operations 

Report." 

Table 9.10 Sources 

All Prices Except Vehicle Fuel and Electric Power 
1949–2015: U.S. Energy Information Administration (EIA), Natural Gas Annual (NGA), annual reports and unpublished 

revisions.  

2016 forward:  EIA, Natural Gas Monthly (NGM), November 2025, Table 3. 

Vehicle Fuel Price 
1989–2013: EIA, NGA, annual reports. 

Electric Power Sector Price 
1967–1972:  EIA, NGA, annual reports.  

1973–1998: EIA, NGA 2000, Table 96. 

1999–2002: EIA, NGM, November 2004, Table 4.  

2003–2007:  Federal Energy Regulatory Commission, Form FERC-423, "Monthly Report of Cost and Quality of Fuels for 

Electric Utility Plants," and EIA, Form EIA-423 "Monthly Cost and Quality of Fuels for Electric Plants Report." 

2008 forward:  Form EIA-923, "Power Plant Operations Report." 

Percentage of Residential Sector 
1989–2013: EIA, Form EIA-176, "Annual Report of Natural and Supplemental Gas Supply and Disposition."  Calculated as 

the total amount of natural gas delivered to residential consumers minus the amount delivered for the account of 

others, and then divided by the total amount delivered to residential consumers. 

2014 forward:  EIA, Form EIA-857, "Monthly Report of Natural Gas Purchases and Deliveries to Consumers." 

Percentage of Commercial Sector 
1987–2015: EIA, NGA, annual reports. Calculated as the total amount of natural gas delivered to commercial consumers 

minus the amount delivered for the account of others, and then divided by the total amount delivered to commercial 

consumers. 

2016 forward:  EIA, NGM, November 2025, Table 3. 

Percentage of Industrial Sector 
1982–2015: EIA, NGA, annual reports. Calculated as the total amount of natural gas delivered to industrial consumers 

minus the amount delivered for the account of others, and then divided by the total amount delivered to industrial 

consumers. 
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2016 forward:  EIA, NGM, November 2025, Table 3. 

Percentage of Electric Power Sector 
1973–2001: Calculated by EIA as the quantity of natural gas receipts by electric utilities reported on Form FERC-423, 

"Monthly Report of Cost and Quality of Fuels for Electric Utility Plants" (and predecessor forms) divided by the quantity 

of natural gas consumed by the electric power sector (for 1973 –1988, see Monthly Energy Review (MER), Table 7.3b; for 

1989–2001, see MER, Table 7.4b). 

2002–2007: Calculated by EIA as the quantity of natural gas receipts by electric utilities and independent power 

producers reported on Form FERC-423, "Monthly Report of Cost and Quality of Fuels for Electric Utility Plants," and EIA-

423, "Monthly Cost and Quality of Fuels for Electric Plants Report," divided by the quantity of natural gas consumed by 

the electric power sector (see MER, Table 7.4b). 

2008 forward:  Calculated by EIA as the quantity of natural gas receipts by electric utilities and independent power 

producers reported on Form EIA-923, "Power Plant Operations Report," divided by the quantity of natural gas consumed 

by the electric power sector (see MER, Table 7.4b). 



   

 

 

 

 

 

 

 

 

 

 

 10.  Renewable 
              Energy

 
 



190 U. S. Energy Information Administration / Monthly Energy Review December 2025  

Figure 10.1  Renewable Energy Consumption 
                               (Quadrillion Btu) 
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[a] See Table 10.1 for definition. 
[b] Conventional hydroelectric power. 

Web Page:  http://www.eia.gov/totalenergy/data/monthly/#renewable. 
Sources:  Tables 1.3 and 10.1–10.2c. 
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Renewable Energy 
Note.  Renewable Energy Production and Consumption. In Tables 1.1, 1.3, and 10.1, renewable energy consumption 
consists of: conventional hydroelectricity net generation (converted to Btu by multiplying by the electricity heat content 
factor in Table A6); geothermal electricity net generation (converted to Btu by multiplying by the electricity heat content 
factor in Table A6), and geothermal heat pump and geothermal direct use energy; solar thermal and photovoltaic 
electricity net generation (converted to Btu by multiplying by the electricity heat content factor in Table A6), and solar 
thermal direct use energy; wind electricity net generation (converted to Btu by multiplying by the electricity heat 
content factor in Table A6); wood and wood-derived fuels consumption; biomass waste (municipal solid waste from 
biogenic sources, landfill gas, sludge waste, agricultural byproducts, and other biomass) consumption; fuel ethanol 
(minus denaturant), biodiesel, renewable diesel fuel, and other biofuels consumption; and losses and co-products from 
the production of fuel ethanol and biodiesel.  In Tables 1.1, 1.2, and 10.1, renewable energy production is assumed to 
equal consumption for all renewable energy sources except wood and biofuels; plus wood production (which is the sum 
of wood consumption and densified biomass exports); plus biofuels production (which comprises fuel ethanol feedstock, 
biodiesel feedstock, renewable diesel fuel production, and other biofuels production). 

Table 10.2a Sources 

Residential Sector, Geothermal 
1989–2011:  Annual estimates by the U.S. Energy Information Administration (EIA) based on data from Oregon Institute 
of Technology, Geo-Heat Center. 

2012 forward:  Annual estimates assumed by EIA to be equal to that of 2011. 

(For 1989 forward, monthly estimates are created by dividing the annual estimates by the number of days in the year 
and then multiplying by the number of days in the month.) 

Residential Sector, Solar 
1989 forward:  Residential sector solar consumption is the sum of the values for "Small-Scale Solar Energy Consumption: 
Heat" (which includes solar thermal direct use energy in the residential, commercial, and industrial sectors) from Table 
10.5 and "Small-Scale Solar Energy Consumption: Electricity, Residential Sector" from Table 10.5.  

Residential Sector, Wood 
1949–1979:  Annual estimates are from EIA, Estimates of U.S. Wood Energy Consumption from 1949 to 1981, Table A2. 

1980–2008:  Annual estimates are based on EIA, Form EIA-457, "Residential Energy Consumption Survey"; and National 
Oceanic and Atmospheric Administration regional heating degree-day data. 

2009 forward:  Annual estimates based on EIA, Form EIA-457, “Residential Energy Consumption Survey”; and residential 
wood consumption growth rates from EIA's Annual Energy Outlook data system. 

(For 1973 forward, monthly estimates are created by dividing the annual estimates by the number of days in the year 
and then multiplying by the number of days in the month.) 

Residential Sector, Total Renewable Energy 
1949–1988:  Residential sector total renewable energy consumption is equal to residential sector wood consumption. 

1989 forward:  Residential sector total renewable energy consumption is the sum of the residential sector consumption 
values for geothermal, solar, and wood. 

Commercial Sector, Hydroelectric Power 
1989 forward:  Commercial sector conventional hydroelectricity net generation data from EIA, Form EIA-923, "Power 
Plant Operations Report," and predecessor forms, are converted to Btu by multiplying by the electricity heat content 
factor in Table A6. 
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Commercial Sector, Geothermal Heat Pump and Direct Use Energy 
1989–2011:  Annual estimates by EIA based on data from Oregon Institute of Technology, Geo-Heat Center. 

2012 forward:  Annual estimates assumed by EIA to be equal to that of 2011. 

(For 1989 forward, monthly estimates are created by dividing the annual estimates by the number of days in the year 
and then multiplying by the number of days in the month.)  

Commercial Sector, Geothermal Electricity Net Generation 
December 2018 forward:  Commercial sector geothermal electricity net generation data from EIA, Form EIA-923, “Power 
Plant Operations Report,” are converted to Btu by multiplying by the electricity heat content factor in Table A6. 

Commercial Sector, Geothermal Total 
1989–November 2018:  Commercial sector geothermal total consumption is equal to commercial sector heat pump and 
direct use energy. 

December 2018 forward:  Commercial sector geothermal total consumption is the sum of the commercial sector values 
for geothermal heat pump and direct use energy, and geothermal electricity net generation. 

Commercial Sector, Solar 
1989 forward:  Commercial sector solar consumption is the sum of the values for "Small-Scale Solar Energy 
Consumption: Electricity, Commercial Sector" from Table 10.5 and "Utility-Scale Solar Energy Consumption: Electricity, 
Commercial Sector" from Table 10.5. 

Commercial Sector, Wind 
2009 forward:  Commercial sector wind electricity net generation data from EIA, Form EIA-923, "Power Plant Operations 
Report," are converted to Btu by multiplying by the electricity heat content factor in Table A6. 

Commercial Sector, Wood 
1949–1979:  Annual estimates are from EIA, Estimates of U.S. Wood Energy Consumption from 1949 to 1981, Table A2. 

1980–1983:  Annual estimates are from EIA, Estimates of U.S. Wood Energy Consumption 1980 –1983, Table ES1. 

1984:  Annual estimate assumed by EIA to be equal to that of 1983. 

1985–1988:  Annual estimates interpolated by EIA. 

(For 1973–1988, monthly estimates are created by dividing the annual estimates by the number of days in the year and 
then multiplying by the number of days in the month.)  

1989 forward:  Monthly/annual commercial sector combined-heat-and-power (CHP) wood consumption data are from 
EIA, Form EIA-923, "Power Plant Operations Report," and predecessor forms.  For 1989–2013, annual estimates for 
commercial sector non-CHP wood consumption are based on EIA, Form EIA-871, "Commercial Buildings Energy 
Consumption Survey"; U.S. heating degree days (see MER Table 1.11); and estimates of growth in commercial floor 
space.  For 2014 forward, annual estimates for commercial sector non-CHP wood consumption are assumed by EIA to be 
equal to that of 2013.  For 1989 forward, monthly estimates for commercial sector non-CHP wood consumption are 
created by dividing the annual estimates by the number of days in the year and then multiplying by the number of days 
in the month.  Commercial sector total wood consumption is the sum of commercial sector CHP and non-CHP wood 
consumption.  

Commercial Sector, Biomass Waste 
1989 forward:  Table 7.4c. 

Commercial Sector, Fuel Ethanol (Minus Denaturant) 
1981 forward:  The commercial sector share of motor gasoline consumption is equal to commercial sector motor 
gasoline consumption from Table 3.7a divided by motor gasoline product supplied from Table 3.5.  Commercial sector 
fuel ethanol (minus denaturant) consumption is equal to fuel ethanol (minus denaturant) consumption from Table 10.3 
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multiplied by the commercial sector share of motor gasoline consumption.  Note that there is a discontinuity in this time 
series between 2014 and 2015 due to a change in the method for allocating motor gasoline consumption to the end-use 
sectors; beginning in 2015, the commercial and industrial sector shares of fuel ethanol consumption are larger than in 
2014, while the transportation sector share is smaller. 

Commercial Sector, Total Biomass 
1949–1980:  Commercial sector total biomass consumption is equal to commercial sector wood consumption. 

1981–1988:  Commercial sector total biomass consumption is the sum of the commercial sector consumption values for 
wood and fuel ethanol (minus denaturant). 

1989 forward:  Commercial sector total biomass consumption is the sum of the commercial sector consumption values 
for wood, waste, and fuel ethanol (minus denaturant). 

Commercial Sector, Total Renewable Energy 
1949–1988:  Commercial sector total renewable energy consumption is equal to commercial sector total biomass 
consumption. 

1989–2007:  Commercial sector total renewable energy consumption is the sum of the commercial sector consumption 
values for conventional hydroelectric power, geothermal, and total biomass. 

2008:  Commercial sector total renewable energy consumption is the sum of the commercial sector consumption values 
for conventional hydroelectric power, geothermal, solar, and total biomass. 

2009 forward:  Commercial sector total renewable energy is the sum of the commercial sector consumption values for 
conventional hydroelectric power, geothermal, solar, wind, and total biomass. 

Table 10.2b Sources 

Industrial Sector, Hydroelectric Power 
1949 forward:  Industrial sector conventional hydroelectricity net generation data from Table 7.2c are converted to Btu 
by multiplying by the electricity heat content factor in Table A6. 

Industrial Sector, Geothermal 
1989–2009:  Annual estimates by the U.S. Energy Information Administration (EIA) based on data from Oregon Institute 
of Technology, Geo-Heat Center. 

2010 forward:  Annual estimates assumed by EIA to be equal to that of 2009. 

(For 1989 forward, monthly estimates are created by dividing the annual estimates by the number of days in the year 
and then multiplying by the number of days in the month.)  

Industrial Sector, Solar 
1989 forward:  Industrial sector solar consumption is the sum of the values for "Small-Scale Solar Energy Consumption: 
Electricity, Industrial Sector" from Table 10.5 and "Utility-Scale Solar Energy Consumption: Electricity, Industrial Sector" 
from Table 10.6. 

Industrial Sector, Wind 
2011 forward:  Industrial sector wind electricity net generation data from EIA, Form EIA-923, "Power Plant Operations 
Report," are converted to Btu by multiplying by the electricity heat content factor in Table A6. 

Industrial Sector, Wood 
1949–1979:  Annual estimates are from EIA, Estimates of U.S. Wood Energy Consumption from 1949 to 1981, Table A2. 

1980–1983:  Annual estimates are from EIA, Estimates of U.S. Wood Energy Consumption 1980–1983, Table ES1. 

1984:  Annual estimate is from EIA, Estimates of U.S. Biofuels Consumption 1990, Table 1. 
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1985 and 1986:  Annual estimates interpolated by EIA. 

1987:  Annual estimate is from EIA, Estimates of Biofuels Consumption in the United States During 1987, Table 2. 

1988:  Annual estimate interpolated by EIA. 

(For 1973–1988, monthly estimates are created by dividing the annual estimates by the number of days in the year and 
then multiplying by the number of days in the month.) 

1989 forward:  Monthly/annual industrial sector combined-heat-and-power (CHP) wood consumption data are from EIA, 
Form EIA-923, "Power Plant Operations Report," and predecessor forms.  Annual estimates for industrial sector non-CHP 
wood consumption are based on EIA, Form EIA-846, "Manufacturing Energy Consumption Survey" (for 2023 forward, the 
annual estimates are assumed by EIA to be equal to that of 2022).  For 1989 forward, monthly estimates for industrial 
sector non-CHP wood consumption are created by dividing the annual estimates by the number of days in the year and 
then multiplying by the number of days in the month.  Industrial sector total wood consumption is the sum of industrial 
sector CHP and non-CHP wood consumption. 

Industrial Sector, Biomass Waste 
1981:  Annual estimate is calculated as total waste consumption (from EIA, Estimates of U.S. Biofuels Consumption 1990, 
Table 8) minus electric power sector waste consumption (from MER Table 10.2c). 

1982 and 1983:  Annual estimates are calculated as total waste consumption (based on Estimates of U.S. Biofuels 
Consumption 1990, Table 8) minus electric power sector waste consumption (from MER, Table 10.2c). 

1984:  Annual estimate is calculated as total waste consumption (from EIA, Estimates of U.S. Biofuels Consumption 1990, 
Table 8) minus electric power sector waste consumption (from MER, Table 10.2c). 

1985 and 1986:  Annual estimates interpolated by EIA. 

1987:  Annual estimate is calculated as total waste consumption (from EIA, Estimates of U.S. Biofuels Consumption 1990, 
Table 8) minus electric power sector waste consumption (from MER, Table 10.2c). 

1988:  Annual estimate interpolated by EIA. 

(For 1973–1988, monthly estimates are created by dividing the annual estimates by the number of days in the year and 
then multiplying by the number of days in the month.) 

1989 forward:  Monthly/annual industrial sector combined-heat-and-power (CHP) consumption data are from Table 
7.4c.  Annual estimates for industrial sector non-CHP waste consumption are based on information presented in 
Government Advisory Associates, Resource Recovery Yearbook and Methane Recovery Yearbook, and information 
provided by the U.S. Environmental Protection Agency, Landfill Methane Outreach Program (for 2014 forward, the 
annual estimates are assumed by EIA to be equal to that of 2013).  For 1989 forward, monthly estimates for industrial 
sector non-CHP waste consumption are created by dividing the annual estimates by the number of days in the year and 
then multiplying by the number of days in the month.  Industrial sector total waste consumption is the sum of industrial 
sector CHP and non-CHP waste consumption. 

Industrial Sector, Fuel Ethanol (Minus Denaturant) 
1981 forward:  The industrial sector share of motor gasoline consumption is equal to industrial sector motor gasoline 
consumption from Table 3.7b divided by motor gasoline product supplied from Table 3.5. Industrial sector fuel ethanol 
(minus denaturant) consumption is equal to fuel ethanol (minus denaturant) consumption from Table 10.3 multiplied by 
the industrial sector share of motor gasoline consumption. Note that there is a discontinuity in this time series between 
2014 and 2015 due to a change in the method for allocating motor gasoline consumption to the end‐use sectors; 
beginning in 2015, the commercial and industrial sector shares of fuel ethanol consumption are larger than in 2014, 
while the transportation sector share is smaller. 
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Industrial Sector, Biomass Losses and Co-products 
1981 forward:  Calculated as fuel ethanol losses and co-products from Table 10.3 plus biodiesel losses and co-products 
from Table 10.4a. 

Industrial Sector, Total Biomass 
1949–1980:  Industrial sector total biomass consumption is equal to industrial sector wood consumption. 

1981 forward:  Industrial sector total biomass consumption is the sum of the industrial sector consumption values for 
wood, waste, fuel ethanol (minus denaturant), and biomass losses and co-products. 

Industrial Sector, Total Renewable Energy 
1949–1988:  Industrial sector total renewable energy consumption is the sum of the industrial sector consumption 
values for conventional hydroelectric power and total biomass. 

1989–2009:  Industrial sector total renewable energy consumption is the sum of the industrial sector consumption 
values for conventional hydroelectric power, geothermal, and total biomass. 

2010:  Industrial sector total renewable energy consumption is the sum of the industrial sector consumption values for 
conventional hydroelectric power, geothermal, solar, and total biomass. 

2011 forward:  Industrial sector total renewable energy consumption is the sum of the industrial sector consumption 
values for conventional hydroelectric power, geothermal, solar, wind, and total biomass.   

Table 10.2c Sources 

Transportation Sector, Fuel Ethanol (Minus Denaturant) 
1981 forward:  The transportation sector share of motor gasoline consumption is equal to transportation sector motor 
gasoline consumption from Table 3.7c divided by motor gasoline product supplied from Table 3.5.  Transportation sector 
fuel ethanol (minus denaturant) consumption is equal to fuel ethanol (minus denaturant) consumption from Table 10.3 
multiplied by the transportation sector share of motor gasoline consumption.  Note that there is a discontinuity in this 
time series between 2014 and 2015 due to a change in the method for allocating motor gasoline consumption to the 
end-use sectors; beginning in 2015, the commercial and industrial sector shares of fuel ethanol consumption are larger 
than in 2014, while the transportation sector share is smaller. 

Transportation Sector, Biodiesel 
2001 forward:  Transportation sector biodiesel consumption is assumed to equal total biodiesel consumption from Table 
10.4a. 

Transportation Sector, Renewable Diesel Fuel 
2011 forward:  Transportation sector renewable diesel fuel consumption is assumed to equal total renewable diesel fuel 
consumption from Table 10.4b. 

Transportation Sector, Other Biofuels 
2014 forward:  Transportation sector other biofuels consumption is assumed to equal total other biofuels consumption 
from Table 10.4c.  

Transportation Sector, Total Renewable Energy 
1981–2000:  Transportation sector total renewable energy consumption is equal to transportation sector fuel ethanol 
(minus denaturant) consumption. 

2001–2010:  Transportation sector total renewable energy consumption is the sum of the transportation sector 
consumption values for fuel ethanol (minus denaturant) and biodiesel.  

2011–2013:  Transportation sector total renewable energy consumption is the sum of the transportation sector 
consumption values for fuel ethanol (minus denaturant), biodiesel, and renewable diesel fuel. 
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2014 forward:  Transportation sector total renewable energy consumption is the sum of the transportation sector 
consumption values for fuel ethanol (minus denaturant), biodiesel, renewable diesel fuel, and other biofuels.   

Electric Power Sector, Hydroelectric Power 
1949 forward:  Electric power sector conventional hydroelectricity net generation data from Table 7.2b are converted to 
Btu by multiplying by the electricity heat content factor in Table A6. 

Electric Power Sector, Geothermal 
1960 forward:  Electric power sector geothermal electricity net generation data from Table 7.2b are converted to Btu by 
multiplying by the electricity heat content factor in Table A6. 

Electric Power Sector, Solar 
1984 forward:  Electric power sector solar electricity net generation data from Table 7.2b are converted to Btu by 
multiplying by the electricity heat content factor in Table A6. 

Electric Power Sector, Wind 
1983 forward:  Electric power sector wind electricity net generation data from Table 7.2b are converted to Btu by 
multiplying by the electricity heat content factor in Table A6. 

Electric Power Sector, Wood 
1949 forward:  Table 7.4b. 

Electric Power Sector, Biomass Waste 
1970 forward:  Table 7.4b. 

Electric Power Sector, Total Biomass 
1949–1969:  Electric power sector total biomass consumption is equal to electric power sector wood consumption.  

1970 forward:  Electric power sector total biomass consumption is the sum of the electric power sector consumption 
values for wood and biomass waste. 

Electric Power Sector, Total Renewable Energy 
1949–1959:  Electric power sector total renewable energy consumption is the sum of the electric power sector 
consumption values for hydroelectric power and total biomass.   

1960–1982:  Electric power sector total renewable energy consumption is the sum of the electric power sector 
consumption values for hydroelectric power, geothermal, and total biomass. 

1983:  Electric power sector total renewable energy consumption is the sum of the electric power sector consumption 
values for hydroelectric power, geothermal, wind, and total biomass. 

1984 forward:  Electric power sector total renewable energy consumption is the sum of the electric power sector 
consumption values for hydroelectric power, geothermal, solar, wind, and total biomass. 

Table 10.3 Sources 

Feedstock 
1981 forward:  Calculated as fuel ethanol production (in thousand barrels) minus denaturant, and then multiplied by the 
fuel ethanol feedstock factor—see Table A3. 

Losses and Co-products 
1981 forward:  Calculated as fuel ethanol feedstock plus denaturant minus fuel ethanol production. 

Denaturant 
1981–2008:  Data in thousand barrels for petroleum denaturant in fuel ethanol produced are estimated as 2% of fuel 
ethanol production; these data are converted to Btu by multiplying by 4.661 million Btu per barrel (the estimated 
quantity-weighted factor of natural gasoline and conventional motor gasoline used as denaturant). 
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2009–2020:  U.S. Energy Information Administration (EIA), Petroleum Supply Annual (PSA), annual reports, Table 1.  Data 
in thousand barrels for net production of natural gasoline at “renewable fuels and oxygenate plants” are multiplied by    
-1; these data are converted to Btu by multiplying by 4.638 million Btu per barrel (the approximate heat content of 
natural gasoline).  Data in thousand barrels for net production of conventional motor gasoline and motor gasoline 
blending components at “renewable fuels and oxygenate plants” are multiplied by -1; these data are converted to Btu 
by multiplying by 5.222 million Btu per barrel (the approximate heat content of motor gasoline blending components). 
Total denaturant is the sum of the values for natural gasoline, conventional motor gasoline, and motor gasoline blending 
components. 

2021–2024:  EIA, PSA, annual reports, Table 1. Data in thousand barrels for net production of natural gasoline at biofuels 
plants are multiplied by ‐1; these data are converted to Btu by multiplying by 4.638 million Btu per barrel (the 
approximate heat content of natural gasoline). Data in thousand barrels for net production of conventional motor 
gasoline and motor gasoline blending components at biofuels plants are multiplied by ‐1; these data are converted to 
Btu by multiplying by 5.222 million Btu per barrel (the approximate heat content of motor gasoline blending 
components). Total denaturant is the sum of the values for natural gasoline, conventional motor gasoline, and motor 
gasoline blending components. 

2025:  EIA, Petroleum Supply Monthly (PSM), monthly reports, Table 1. Data in thousand barrels for net production of 
natural gasoline at biofuels plants are multiplied by ‐1; these data are converted to Btu by multiplying by 4.638 million 
Btu per barrel (the approximate heat content of natural gasoline). Data in thousand barrels for net production of 
conventional motor gasoline and motor gasoline blending components at biofuels plants are multiplied by ‐1; these data 
are converted to Btu by multiplying by 5.222 million Btu per barrel (the approximate heat content of motor gasoline 
blending components). Total denaturant is the sum of the values for natural gasoline, conventional motor gasoline, and 
motor gasoline blending components. 

Production 
1981–1992:  Fuel ethanol production is assumed to equal fuel ethanol consumption—see sources for "Consumption." 

1993–2004:  Calculated as fuel ethanol consumption plus fuel ethanol stock change minus fuel ethanol net imports. 
These data differ slightly from the original production data from EIA, Form EIA-819, "Monthly Oxygenate Report," and 
predecessor form, which were not reconciled and updated to be consistent with the final balance. 

2005–2008:  EIA, Form EIA-819, "Monthly Oxygenate Report." 

2009–2020:  EIA, PSA, annual reports, Table 1, data for net production of fuel ethanol at “renewable fuels and oxygenate 
plants.” 

2021–2024:  EIA, PSA, annual reports, Table 1, data for net production of fuel ethanol at biofuels plants. 

2025:  EIA, PSM, monthly reports, Table 1, data for net production of fuel ethanol at biofuels plants. 

Trade, Stocks, and Stock Change 
1992–2024:  EIA, PSA, annual reports, Table 1. 

2025:  EIA, PSM, monthly reports, Table 1. 

Consumption 
1981–1989:  EIA, Estimates of U.S. Biofuels Consumption 1990, Table 10; and interpolated values for 1982, 1983, 1985, 
1986, and 1988. 

1990–1992:  EIA, Estimates of U.S. Biomass Energy Consumption 1992, Table D2; and interpolated value for 1991. 

1993–2004:  EIA, PSA, annual reports, Tables 2 and 16.  Calculated as 10% of oxygenated finished motor gasoline field 
production (Table 2), plus fuel ethanol refinery input (Table 16). 
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2005–2008:  EIA, PSA, annual reports, Tables 1 and 15.  Calculated as motor gasoline blending components adjustments 
(Table 1), plus finished motor gasoline adjustments (Table 1), plus fuel ethanol refinery and blender net inputs (Table 
15). 

2009–2024:  EIA, PSA, annual reports, Table 1.  Calculated as fuel ethanol refinery and blender net inputs minus fuel 
ethanol adjustments.  

2025:  EIA, PSM, monthly reports, Table 1.  Calculated as fuel ethanol refinery and blender net inputs minus fuel ethanol 
adjustments. 

Consumption Minus Denaturant 
1981 forward:  Calculated as fuel ethanol consumption minus the amount of denaturant in fuel ethanol consumed. 
Denaturant in fuel ethanol consumed is estimated by multiplying denaturant in fuel ethanol produced by the fuel 
ethanol consumption-to-production ratio. 

Table 10.4a Sources 

Biodiesel Feedstock 
2001 forward:  Calculated as biodiesel production in thousand barrels multiplied by 5.433 million Btu per barrel (the 
biodiesel feedstock factor—see "Biodiesel Feedstock" entry in the "Thermal Conversion Factor Source Documentation" 
at the end of Appendix A). 

Biodiesel Losses and Co-products 
2001 forward:  Calculated as biodiesel feedstock minus biodiesel production. 

Biodiesel Production 
2001–2005:  U.S. Department of Agriculture, Commodity Credit Corporation, Bioenergy Program records.  Annual data 
are derived from quarterly data.  Monthly data are estimated by dividing the annual data by the number of days in the 
year and then multiplying by the number of days in the month. 

2006:  U.S. Department of Commerce, U.S. Census Bureau, "M311K—Fats and Oils: Production, Consumption, and 
Stocks," data for soybean oil consumed in methyl esters (biodiesel).  In addition, the U.S. Energy Information 
Administration (EIA) estimates that 14.4 million gallons of yellow grease were consumed in methyl esters (biodiesel). 

2007:  U.S. Department of Commerce, U.S. Census Bureau, "M311K—Fats and Oils: Production, Consumption, and 
Stocks," data for all fats and oils consumed in methyl esters (biodiesel). 

2008:  EIA, Monthly Biodiesel Production Report, December 2009 (release date October 2010), Table 11.  Monthly data 
for 2008 are estimated based on U.S. Department of Commerce, U.S. Census Bureau, M311K data, multiplied by the EIA 
2008 annual value's share of the M311K 2008 annual value. 

2009 and 2010:  EIA, Monthly Biodiesel Production Report, monthly reports, Table 1. 

2011–2020:  EIA, Petroleum Supply Annual (PSA), annual reports, Table 1, data for “renewable fuels except fuel ethanol.” 

2021–2024:  EIA, PSA, annual reports, Table 1, data for biodiesel. 

2025:  EIA, Petroleum Supply Monthly (PSM), monthly reports, Table 1, data for biodiesel. 

Biodiesel Trade 
2001–2011:  For imports, U.S. Department of Agriculture, data for the following Harmonized Tariff Schedule codes: 
3824.90.40.20, "Fatty Esters Animal/Vegetable Mixture" (data through June 2010); and 3824.90.40.30, 
"Biodiesel/Mixes" (data for July 2010–2011).  For exports, U.S. Department of Agriculture, data for the following 
Schedule B codes: 3824.90.40.00, "Fatty Substances Animal/Vegetable/Mixture" (data through 2010); and 
3824.90.40.30, "Biodiesel <70%" (data for 2011).  (The data above are converted from pounds to gallons by dividing by 
7.4.)  Although these categories include products other than biodiesel (such as biodiesel coprocessed with petroleum 
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feedstocks; and products destined for soaps, cosmetics, and other items), biodiesel is the largest component.  In the 
absence of other reliable data for biodiesel trade, EIA sees these data as good substitutes.  

2012–2018:  EIA, PSA, annual reports, Tables 25 and 31, data for “biomass-based diesel fuel.” 

2019–2020:  EIA, PSA, annual reports, Tables 25 and 31, data for biodiesel. 

2021–2024:  EIA, PSA, annual reports, Table 1, data for biodiesel. 

2025:  EIA, PSM, monthly reports, Table 1, data for biodiesel. 

Biodiesel Stocks and Stock Change 
2009–2018:  EIA, Form EIA-22M, "Monthly Biodiesel Production Survey,” data for biodiesel; and Form EIA-810, "Monthly 
Refinery Report," Form EIA-812, "Monthly Product Pipeline Report," and Form EIA-815, "Monthly Bulk Terminal and 
Blender Report," data for “biomass-based diesel fuel.” 

2019–September 2020:  EIA, Form EIA-22M, “Monthly Biodiesel Production Survey,” Form EIA-810, “Monthly Refinery 
Report,” and Form EIA-815, “Monthly Bulk Terminal and Blender Report,” data for biodiesel. 

October 2020–December 2020:  EIA, Form EIA-810, “Monthly Refinery Report,” Form EIA-815, “Monthly Bulk Terminal 
and Blender Report,” and Form EIA-819, “Monthly Report of Biofuels, Fuels from Non-Biogenic Wastes, Fuel Oxygenates, 
Isooctane, and Isooctene,” data for biodiesel.  

2021–2024:  EIA, PSA, annual reports, Table 1, data for biodiesel. 

2025:  EIA, PSM, monthly reports, Table 1, data for biodiesel. 

Biodiesel Consumption 
2001–2008:  Calculated as biodiesel production plus biodiesel net imports. 

January and February 2009:  EIA, PSA, Table 1, data for refinery and blender net inputs of “renewable fuels except fuel 
ethanol.” 

March 2009 forward:  Calculated as biodiesel production plus biodiesel net imports minus biodiesel stock change. 

Table 10.4b Sources 

Renewable Diesel Fuel Production 
2011–2020:  U.S. Environmental Protection Agency, “RINs Generated Transactions—Generation Summary Report,” 
updated on September 10, 2021.  Data are for volumes (in gallons); for “domestic” producer type; for fuel “non-ester 
renewable diesel.” 

2021–2024:  EIA, PSA, annual reports, Table 1, data for renewable diesel fuel. 

2025:  EIA, PSM, monthly reports, Table 1, data for renewable diesel fuel. 

Renewable Diesel Fuel Trade 
2012–2020:  EIA, PSA, annual reports, Table 25, data for “other renewable diesel fuel.” 

2021–2024:  EIA, PSA, annual reports, Table 1, data for renewable diesel fuel. 

2025:  EIA, PSM, monthly reports, Table 1, data for renewable diesel fuel. 

Renewable Diesel Fuel Stocks and Stock Change 
2011–2020:  EIA, Form EIA-810, “Monthly Refinery Report,” and Form EIA-815, “Monthly Bulk Terminal and Blender 
Report,” data for “other renewable diesel fuel.”  

2021–2024:  EIA, PSA, annual reports, Table 1, data for renewable diesel fuel. 

2025:  EIA, PSM, monthly reports, Table 1, data for renewable diesel fuel. 
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Renewable Diesel Fuel Consumption 
2011–2024:  Calculated as renewable diesel fuel production plus renewable diesel fuel imports minus renewable diesel 
fuel stock change.   

2025:  Calculated as renewable diesel fuel production plus renewable diesel fuel net imports minus renewable diesel 
fuel stock change. 

Table 10.4c Sources 

Other Biofuels Production 
2014–2020:  U.S. Environmental Protection Agency, “RINs Generated Transactions—Generation Summary Report,” 
updated on September 10, 2021.  Data are for volumes (in gallons); for “domestic” producer type; for fuels “renewable 
heating oil,” “renewable jet fuel,” “naphtha,” “LPG,” “butanol,” “cellulosic diesel,” and “cellulosic renewable gasoline 
blendstock.” 

2021–2024:  EIA, PSA, annual reports, Table 1, data for other biofuels. 

2025:  EIA, PSM, monthly reports, Table 1, data for other biofuels. 

Other Biofuels Trade 
2014–2020:  EIA, PSA, annual reports, Table 25, data for “other renewable fuels.” 

2021–2024:  EIA, PSA, annual reports, Table 1, data for other biofuels. 

2025:  EIA, PSM, monthly reports, Table 1, data for other biofuels. 

Other Biofuels Stocks and Stock Change 
2014–2020:  EIA, Form EIA-810, “Monthly Refinery Report,” and Form EIA-815, “Monthly Bulk Terminal and Blender 
Report,” data for “other renewable fuels.” 

2021–2024:  EIA, PSA, annual reports, Table 1, data for other biofuels. 

2025:  EIA, PSM, monthly reports, Table 1, data for other biofuels. 

Other Biofuels Consumption 
2014–2024:  Calculated as other biofuels production plus other biofuels imports minus other biofuels stock change.   

2025:  Calculated as other biofuels production plus other biofuels net imports minus other biofuels stock change. 

Table 10.5 Sources 

Small-Scale Solar Energy Consumption:  Heat 

Annual Data 
1989–2009:  Annual estimates by the U.S. Energy Information Administration (EIA) based on EIA, Form EIA-63A, "Annual 
Solar Thermal Collector/Reflector Shipments Report."  Solar energy consumption by solar thermal non-electric 
applications (mainly in the residential sector, but with some in the commercial and industrial sectors) is based on 
assumptions about the stock of equipment in place and other factors. 

2010 forward:  Annual estimates based on commercial sector solar thermal growth rates from EIA's Annual Energy 
Outlook (AEO) data system.   

Monthly Data 
1989–2013:  Monthly estimates for each year are obtained by allocating a given year's annual value to the months in 
that year.  Each month's allocator is the average of that month's "Small-Scale Solar Energy Consumption: Electricity, 
Total" values in 2014 and 2015.  The allocators, when rounded, are as follows: January—5%; February—6%; March—8%; 
April—9%; May—10%; June—10%; July—10%; August—10%; September—9%; October—9%; November—7%; and 
December—7%.  
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2014 forward:  Once all 12 months of "Small-Scale Solar Energy Consumption:  Electricity, Total" data are available for a 
given year, they are used as allocators and applied to the annual estimate in order to derive monthly estimates for that 
year.  Initial monthly estimates for the current year use the previous year’s allocators.  

Small-Scale Solar Energy Consumption:  Electricity, Residential Sector 
Beginning in 2014, monthly and annual data for residential sector small-scale solar photovoltaic generation are from EIA, 
Electric Power Monthly, Table 1.2.E.  Those data are converted to consumption data in Btu by multiplying by the 
electricity heat content factor in MER Table A6. 

Backcasts for earlier periods are developed as follows: 

Annual Data 
1989–2003:  Annual growth rates are calculated based on small-scale solar electricity consumption in all sectors.  
Consumption is estimated using information on shipments of solar panels from EIA, Form EIA-63B, "Annual Photovoltaic 
Cell/Module Shipments Report," and assumptions about the stock of equipment in place and other factors.  The growth 
rates are applied to more recent data to create historical annual estimates.   

2004–2008:  Annual growth rates based on commercial sector solar photovoltaic growth rates from EIA's Annual Energy 
Outlook (AEO) data system are applied to more recent data to create historical annual estimates.   

2009–2013:  Annual growth rates based on residential sector solar photovoltaic growth rates from EIA's Annual Energy 
Outlook (AEO) data system are applied to more recent data to create historical annual estimates.   

Monthly Data 
1989–2013:  See "Small-Scale Solar Energy Consumption: Heat, Monthly Data." 

Small-Scale Solar Energy Consumption:  Electricity, Commercial Sector 
Beginning in 2014, monthly and annual data for commercial sector small-scale solar photovoltaic generation are from 
EIA, Electric Power Monthly, Table 1.2.C.  Those data are converted to consumption data in Btu by multiplying by the 
electricity heat content factor in MER Table A6. 

Backcasts for earlier periods are developed as follows: 

Annual Data 
1989–2003:  Annual growth rates based on EIA, Form EIA-63B, "Annual Photovoltaic Cell/Module Shipments Report," 
are applied to more recent data to create historical annual estimates.  (See "Small-Scale Solar Energy Consumption: 
Electricity, Residential Sector" sources above for details.) 

2004–2013:  Annual growth rates based on commercial sector solar photovoltaic growth rates from EIA's Annual Energy 
Outlook (AEO) data system are applied to more recent data to create historical annual estimates.   

Monthly Data 
1989–2013:  See "Small-Scale Solar Energy Consumption: Heat, Monthly Data." 

Small-Scale Solar Energy Consumption:  Electricity, Industrial Sector 
Beginning in 2014, monthly and annual data for industrial sector small-scale solar photovoltaic generation are from EIA, 
Electric Power Monthly, Table 1.2.D.  Those data are converted to consumption data in Btu by multiplying by the 
electricity heat content factor in MER Table A6. 

Backcasts for earlier periods are developed as follows: 

Annual Data 
1989–2003:  Annual growth rates based on EIA, Form EIA-63B, "Annual Photovoltaic Cell/Module Shipments Report," 
are applied to more recent data to create historical annual estimates.  (See "Small-Scale Solar Energy Consumption: 
Electricity, Residential Sector" sources above for details.) 
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2004–2013:  Annual growth rates based on commercial sector solar photovoltaic growth rates from EIA's Annual Energy 
Outlook (AEO) data system are applied to more recent data to create historical annual estimates.  

Monthly Data 
1989–2013:  See "Small-Scale Solar Energy Consumption: Heat, Monthly Data." 

Small-Scale Solar Energy Consumption:  Electricity, Total 
1989 forward:  Small-scale solar energy consumption for total electricity is the sum of the small-scale solar energy 
consumption (for electricity) values for the residential, commercial, and industrial sectors. 

Small-Scale Solar Energy Consumption:  Total 
1989 forward:  Small-scale solar energy consumption total is the sum of small-scale solar energy consumption values for 
heat and total electricity. 

Utility-Scale Solar Energy Consumption:  Electricity, Commercial Sector 
2008 forward:  Commercial sector solar photovoltaic and solar thermal electricity net generation data from EIA, Form 
EIA-923, "Power Plant Operations Report," are converted to Btu by multiplying by the electricity heat content factor in 
Table A6. 

Utility-Scale Solar Energy Consumption:  Electricity, Industrial Sector 
2010 forward:  Industrial sector solar photovoltaic and solar thermal electricity net generation data from EIA, Form EIA-
923, "Power Plant Operations Report," are converted to Btu by multiplying by the electricity heat content factor in Table 
A6. 

Utility-Scale Solar Energy Consumption:  Electricity, Electric Power Sector 
1984 forward:  Electric power sector solar photovoltaic and solar thermal electricity net generation data from Table 7.2b 
are converted to Btu by multiplying the electricity heat content factor in Table A6. 

Utility-Scale Solar Energy Consumption:  Electricity, Total 
1984 forward:  Utility-scale solar energy consumption for total electricity is the sum of the utility-scale solar energy 
consumption (for electricity) values for the commercial, industrial, and electric power sectors.  

Solar Energy Consumption:  Total 
1984 forward:  Total solar energy consumption is the sum of the values for total small-scale solar energy consumption 
and total utility-scale solar energy consumption.  
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Figure 11.1  Carbon Dioxide Emissions From Energy Consumption by Source 
                               (Million Metric Tons of Carbon Dioxide) 
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[a] Through 2011, excludes emissions from biomass energy consumption.  
Beginning in 2012, excludes emissions from biomass energy consumption 
except small amounts of emissions from “other biofuels.” 

[b] Includes coal coke net imports. 
Web Page:  http://www.eia.gov/totalenergy/data/monthly/#environment. 
Source:  Table 11.1. 
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Figure 11.2  Carbon Dioxide Emissions From Energy Consumption by Sector 
                               (Million Metric Tons of Carbon Dioxide) 
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[a] Through 2011, excludes emissions from biomass energy consumption.  
Beginning in 2012, excludes emissions from biomass energy consumption 
except small amounts of emissions from “other biofuels.” 

[b] Emissions from energy consumption in the electric power sector are 

allocated to the end-use sectors in proportion to each sector’s share of total 
electricity sales to ultimate customers. 

Web Page:  http://www.eia.gov/totalenergy/data/monthly/#environment. 
Sources:  Tables 11.2–11.6. 
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Environment 
Note 1.  Emissions of Carbon Dioxide and Other Greenhouse Gases.  Greenhouse gases are those gases—such as water 
vapor, carbon dioxide (CO2), methane, nitrous oxide, hydrofluorocarbons (HFCs), perfluorocarbons (PFCs), and sulfur 
hexafluoride—that are transparent to solar (short-wave) radiation but opaque to long-wave (infrared) radiation, thus 
preventing long-wave radiant energy from leaving Earth's atmosphere.  The net effect is a trapping of absorbed 
radiation and a tendency to warm the planet's surface. 

The vast majority of U.S. CO2 emissions come from fossil fuel combustion, with smaller amounts from the non-
combustion use of fossil fuels, as well as from electricity generation using geothermal energy and non-biomass waste.  
Other sources of CO2 emissions include industrial processes, such as cement and limestone production.  Data in the U.S. 
Energy Information Administration's (EIA) Monthly Energy Review (MER) Tables 11.1–11.6 are estimates for U.S. CO2 
emissions from energy consumption, plus the non-combustion use of fossil fuels.  (Except for small amounts of 
emissions from “other biofuels” beginning in 2012, carbon dioxide emissions from biomass energy consumption are 
excluded from the energy-related carbon dioxide emissions reported in Tables 11.1–11.6.  See “Biomass” and “Other 
Biofuels” in Glossary.  See Table 11.7 for energy-related carbon dioxide emissions from wood, biomass waste, fuel 
ethanol (minus denaturant), and biodiesel.) 

For annual U.S. estimates of CO2 emissions from all sources, as well as emissions for other greenhouse gases, see the 
U.S. Environmental Protection Agency’s Inventory of U.S. Greenhouse Gas Emissions and Sinks reports at 
https://www.epa.gov/ghgemissions/inventory-us-greenhouse-gas-emissions-and-sinks-1990-2022. 

Note 2.  Accounting for Carbon Dioxide Emissions From Biomass Energy Combustion.  Except for small amounts of 
emissions from “other biofuels” beginning in 2012, carbon dioxide (CO2) emissions from the combustion of biomass to 
produce energy are excluded from the energy-related CO2 emissions reported in MER Tables 11.1–11.6; but CO2 
emissions from wood, biomass waste, fuel ethanol (minus denaturant), and biodiesel appear in MER Table 11.7.  
According to current international convention (see the Intergovernmental Panel on Climate Change's "2006 IPCC 
Guidelines for National Greenhouse Gas Inventories"), carbon released through biomass combustion is excluded from 
reported energy-related emissions.  The release of carbon from biomass combustion is assumed to be balanced by the 
uptake of carbon when the feedstock is grown, resulting in zero net emissions over some period of time.  (This is not to 
say that biomass energy is carbon-neutral.  Energy inputs are required in order to grow, fertilize, and harvest the 
feedstock and to produce and process the biomass into fuels.) 

However, analysts have debated whether increased use of biomass energy may result in a decline in terrestrial carbon 
stocks, leading to a net positive release of carbon rather than the zero net release assumed by its exclusion from 
reported energy-related emissions.  For example, the clearing of forests for biofuel crops could result in an initial release 
of carbon that is not fully recaptured in subsequent use of the land for agriculture. 

To reflect the potential net emissions, the international convention for greenhouse gas inventories is to report biomass 
emissions in the category "agriculture, forestry, and other land use," usually based on estimates of net changes in 
carbon stocks over time.  

This indirect accounting of CO2 emissions from biomass can potentially lead to confusion in accounting for and 
understanding the flow of CO2 emissions within energy and non-energy systems.  In recognition of this issue, reporting 
of CO2 emissions from biomass combustion alongside other energy-related CO2 emissions offers an alternative 
accounting treatment.  It is important, however, to avoid misinterpreting emissions from fossil energy and biomass 
energy sources as necessarily additive.  Instead, the combined total of direct CO2 emissions from biomass and energy-
related CO2 emissions implicitly assumes that none of the carbon emitted was previously or subsequently reabsorbed in 
terrestrial sinks or that other emissions sources offset any such sequestration. 

Section 11 Methodology and Sources 

To estimate carbon dioxide emissions from energy consumption for the Monthly Energy Review (MER), Tables 11.1–
11.7, the U.S. Energy Information Administration (EIA) uses the following methodology and sources: 

https://www.epa.gov/ghgemissions/inventory-us-greenhouse-gas-emissions-and-sinks-1990-2022
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Step 1.  Determine Fuel Consumption 
Coal—Coal sectoral (residential, commercial, coke plants, other industrial, transportation, electric power) consumption 
data in thousand short tons are from MER Table 6.2.  Coal sectoral consumption data are converted to trillion Btu by 
multiplying by the coal heat content factors in MER Table A5. 

Coal Coke Net Imports—Coal coke net imports data in trillion Btu are derived from coal coke imports and exports data in 
MER Tables 1.4a and 1.4b. 

Natural Gas (excluding supplemental gaseous fuels)—Natural gas sectoral consumption data in trillion Btu are from MER 
Tables 2.2–2.6. 

Petroleum—Total and sectoral consumption (product supplied) data in thousand barrels per day for asphalt and road oil, 
aviation gasoline, distillate fuel oil, hydrocarbon gas liquids (HGL), jet fuel, kerosene, lubricants, motor gasoline, 
petroleum coke, and residual fuel oil are from MER Tables 3.5 and 3.7a–3.7c.  For the component products of HGL 
(ethane/ethylene, propane/propylene, normal butane/butylene, isobutane/isobutylene, and natural gasoline [through 
2021]) and "other petroleum" (aviation gasoline blending components, crude oil, motor gasoline blending components, 
naphthas for petrochemical feedstock use, other oils for petrochemical feedstock use, special naphthas, still gas, 
unfinished oils [through 2021], waxes, and miscellaneous petroleum products), consumption (product supplied) data in 
thousand barrels per day are from EIA's Petroleum Supply Annual (PSA), Petroleum Supply Monthly (PSM), and earlier 
publications (see sources for MER Table 3.5).  Petroleum consumption data by product are converted to trillion Btu by 
multiplying by the petroleum heat content factors in MER Tables A1 and A3. 

Biomass—Sectoral consumption data in trillion Btu for wood, biomass waste, fuel ethanol (minus denaturant), and 
biodiesel are from MER Tables 10.2a–10.2c. 

Step 2.  Remove Biofuels From Petroleum 
Distillate Fuel Oil—Beginning in 2009, the distillate fuel oil data (for total and transportation sector) in Step 1 include 
biodiesel and renewable diesel fuel, which are non-fossil renewable fuels.   

2009–2011:  To remove the biodiesel portion from distillate fuel oil, data for biodiesel consumption (calculated using 
data from EIA, EIA-22M, “Monthly Biodiesel Production Survey”) and biomass-based diesel fuel data (from EIA-810, 
“Monthly Refinery Report,” EIA-812, “Monthly Product Pipeline Report,” and  EIA-815, “Monthly Bulk Terminal and 
Blender Report”) are converted to trillion Btu by multiplying by the biodiesel heat content factor in MER Table A1, and 
then subtracted from the distillate fuel oil consumption values.  To remove the renewable diesel fuel portion from 
distillate fuel oil, data for refinery and blender net inputs (from EIA-810, “Monthly Refinery Report,” and EIA-815, 
“Monthly Bulk Terminal and Blender Report”) are converted to trillion Btu by multiplying by the renewable diesel fuel 
heat content factor in MER Table A1, and then subtracted from the distillate fuel oil consumption values. 

2012–2020:  To remove the biodiesel portion from distillate fuel oil, data for biodiesel consumption (from MER Table 
10.4) is subtracted from the distillate fuel oil consumption values.  To remove the renewable diesel fuel portion from 
distillate fuel oil, data for refinery and blender net inputs (from EIA-810, “Monthly Refinery Report,” and EIA-815, 
“Monthly Bulk Terminal and Blender Report”) are converted to trillion Btu by multiplying by the renewable diesel fuel 
heat content factor in MER Table A1, and then subtracted from the distillate fuel oil consumption values.  

2021 forward:  To remove the biodiesel and renewable diesel fuel portions from distillate fuel oil, data for refinery and 
blender net inputs (from EIA-810, “Monthly Refinery Report,” and EIA-815, “Monthly Bulk Terminal and Blender 
Report”) are converted to trillion Btu by multiplying by the biodiesel and renewable diesel fuel heat content factors in 
MER Table A1, and then subtracted from the distillate fuel oil consumption values.    

Motor Gasoline—Beginning in 1993, the motor gasoline data (for total, commercial sector, industrial sector, and 
transportation sector) in Step 1 include fuel ethanol, a non-fossil renewable fuel.  To remove the fuel ethanol portion 
from motor gasoline, data in trillion Btu for fuel ethanol consumption (from MER Tables 10.2a, 10.2b, and 10.3) are 
subtracted from the motor gasoline consumption values.  (Note that about 2% of fuel ethanol is fossil-based petroleum 
denaturant, to make the fuel ethanol undrinkable.  For 1993–2008, petroleum denaturant is double counted in the PSA 
product supplied statistics, in both the original product category—e.g., natural gasoline—and also in the finished motor 
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gasoline category; for this time period for MER Section 11, petroleum denaturant is removed along with the fuel ethanol 
from motor gasoline, but left in the original product.  Beginning in 2009, petroleum denaturant is counted only in the 
PSA/PSM product supplied statistics for motor gasoline; for this time period for MER Section 11, petroleum denaturant 
is left in motor gasoline.) 

Step 3.  Remove Carbon Sequestered by Non-Combustion Use 
The following fuels have industrial non-combustion uses as chemical feedstocks and other products: coal, natural gas, 
asphalt and road oil, distillate fuel oil, hydrocarbon gas liquids (ethane/ethylene, propane/propylene, normal 
butane/butylene, isobutane/isobutylene, and natural gasoline), lubricants (which have industrial and transportation 
non-combustion uses), naphthas, other oils, petroleum coke, residual fuel oil, special naphthas, still gas, waxes, and 
miscellaneous petroleum products.  See Tables 1.13a and 1.13b for estimates of fossil fuel non-combustion uses. 

In the non-combustion use of these fuels, some of the carbon is stored (sequestered) in the final product, and EIA 
subtracts this from the fuel consumption values in Steps 1 and 2.  EIA calculates the amount of carbon sequestered as 
the product of the non-combustion use of fossil fuels shown in MER Table 1.13b and the following carbon sequestration 
factors.  The factors range from 0.00 to 1.00.  A factor of 0.00 indicates that the fuel does not sequester any carbon (all is 
emitted), while a factor of 1.00 indicates that the fuel sequesters all of the carbon (none is emitted).  EIA uses the 
following carbon sequestration factors:  coal—0.75; natural gas used to produce hydrogen—0.00; natural gas used for 
other manufacturing—0.44; asphalt and road oil—1.00; distillate fuel oil—0.50; hydrocarbon gas liquids—0.80; 
lubricants—0.50; naphthas used for petrochemical feedstock—0.75; other oils used for petrochemical feedstock—0.50; 
petroleum coke used for aluminum production—0.00; petroleum coke used for other manufacturing—0.50; residual fuel 
oil—0.50; special naphthas—0.00; still gas—0.80; waxes—1.00; and miscellaneous petroleum products—1.00. 

Step 4.  Determine Carbon Dioxide Emissions From Energy Consumption 
EIA calculates carbon dioxide (CO2) emissions data in million metric tons as the product of the consumption values in 
trillion Btu from Steps 1 and 2 (minus the carbon sequestered by non-combustion use in Step 3) and the annual CO2 
emissions factors at https://www.eia.gov/environment/emissions/xls/CO2_coeffs_detailed.xls.   

Except for plant condensate and unfractionated stream (which are EIA estimates), the CO2 emissions factors for fossil 
fuels are from the U.S. Environmental Protection Agency, Inventory of U.S. Greenhouse Gas Emissions and Sinks, Tables 
A-20, A-32, and A-226.  EIA converts metric tons of carbon to metric tons of CO2 using the approximate molar mass 
(44/12)—see https://www.epa.gov/ghgemissions/inventory-us-greenhouse-gas-emissions-and-sinks-1990-2022. 

Coal—EIA calculates coal CO2 emissions for each sector (residential, commercial, coke plants, other industrial, 
transportation, electric power).  Total coal emissions are the sum of the sectoral coal emissions.   

Coal Coke Net Imports—EIA calculates coal coke net imports CO2 emissions for the industrial sector.  

Natural Gas—EIA calculates natural gas CO2 emissions for each sector (residential, commercial, industrial, 
transportation, electric power).  Total natural gas emissions are the sum of the sectoral natural gas emissions. 

Petroleum—EIA calculates CO2 emissions for each petroleum product and sector.  Total petroleum emissions are the 
sum of the product emissions.  Total HGL emissions are the sum of the emissions for the component products 
(ethane/ethylene, propane/propylene, normal butane/butylene, isobutane/isobutylene, and natural gasoline).  EIA 
estimates residential, commercial, and transportation sector HGL emissions as the product of the HGL consumption 
values in trillion Btu from MER Tables 3.8a and 3.8c and the propane emissions factor.  EIA estimates industrial sector 
HGL emissions as total HGL emissions minus emissions by the other sectors.   

Geothermal and Non-Biomass Waste—EIA estimates annual CO2 emissions data for geothermal and non-biomass waste  
on Form EIA-923, "Power Plant Operations Report" (and predecessor forms).  EIA estimates monthly data by dividing the 
annual data by the number of days in the year and then multiplying by the number of days in the month.  Annual 
estimates for the current year are set equal to those of the previous year. 

Biomass—EIA calculates wood, biomass waste, and biofuel CO2 emissions for each sector.  Total emissions for each 
biomass fuel are the sum of the sectoral emissions.  EIA uses the following CO2 emissions factors, in million metric tons 

https://www.eia.gov/environment/emissions/xls/CO2_coeffs_detailed.xls
https://www.epa.gov/ghgemissions/inventory-us-greenhouse-gas-emissions-and-sinks-1990-2022
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CO2 per quadrillion Btu:  wood—93.80; biomass waste—90.70; fuel ethanol—68.44; and biodiesel—73.84.  For 1973–
1988, EIA estimates the biomass portion of waste in MER Tables 10.2a–10.2c as 67%; for 1989–2000, the annual 
biomass portion of waste ranges from 67% in 1989 to 58% in 2000, based on the biogenic shares of total municipal solid 
waste shown in EIA's "Methodology for Allocating Municipal Solid Waste to Biogenic and Non-Biogenic Energy," Table 1 
at https://www.eia.gov/totalenergy/data/monthly/pdf/historical/msw.pdf. 

https://www.eia.gov/totalenergy/data/monthly/pdf/historical/msw.pdf
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British Thermal Unit Conversion Factors 
The thermal conversion factors presented in the following tables can be used to estimate the heat content in British 
thermal units (Btu) of a given amount of energy measured in physical units, such as barrels or cubic feet.  For example, 
10 barrels of asphalt has a heat content of approximately 66.36 million Btu (10 barrels x 6.636 million Btu per barrel = 
66.36 million Btu). 

The heat content rates (i.e., thermal conversion factors) provided in this section represent the gross (or higher or upper) 
energy content of the fuels.  Gross heat content rates are applied in all Btu calculations for the Monthly Energy Review 
and are commonly used in energy calculations in the United States; net (or lower) heat content rates are typically used 
in European energy calculations.  The difference between the two rates is the amount of energy that is consumed to 
vaporize water that is created during the combustion process.  Generally, the difference ranges from 2% to 10%, 
depending on the specific fuel and its hydrogen content.  Some fuels, such as unseasoned wood, can be more than 40% 
different in their gross and net heat content rates.   See “Heat Content” and “British Thermal Unit (Btu)” in the Glossary 
for more information. 

In general, the annual thermal conversion factors presented in Tables A2 through A6 are computed from final annual 
data or from the best available data and labeled “preliminary.”  Often, the current year’s factors are labeled “estimate,” 
and are set equal to the previous year’s values until data become available to calculate the factors.  The source of each 
factor is described in the section entitled “Thermal Conversion Factor Source Documentation,” which follows Table A6 in 
this appendix. 

Table A1.  Approximate Heat Content of Petroleum and Biofuels 
 (Million Btu per Barrel, Except as Noted) 

Commodity Heat Content Commodity Heat Content 
Asphalt and Road Oil 6.636 Motor Gasoline (Finished)–see Tables A2 and A3  
Aviation Gasoline (Finished) 5.048 Motor Gasoline Blending Components (MGBC)  
Aviation Gasoline Blending Components 5.048 Through 2006 5.253 
Crude Oil–see Table A2  Beginning in 2007  5.222 
Distillate Fuel Oil–see Table A3 for averages  Oxygenates (excluding Fuel Ethanol) 4.247 

15 ppm sulfur and under 5.770 Petrochemical Feedstocks  
Greater than 15 ppm to 500 ppm sulfur 5.817 Naphtha Less Than 401°F 5.248 
Greater than 500 ppm sulfur  5.825 Other Oils Equal to or Greater Than 401°F 5.825 

Hydrocarbon Gas Liquids  Petroleum Coke–see Table A3 for averages  
Natural Gas Liquids  Total, through 2003 6.024 

Ethane 2.783 Catalyst, beginning in 2004 a 6.287 
Propane 3.841 Marketable, beginning in 2004  5.719 
Normal Butane  4.353 Residual Fuel Oil 6.287 
Isobutane 4.183 Special Naphthas 5.248 
Natural Gasoline (Pentanes Plus) 4.638 Still Gas  

Refinery Olefins  Through 2015 b 6.000 
Ethylene 2.436 Beginning in 2016 a 6.287 
Propylene 3.835 Unfinished Oils 5.825 
Butylene 4.377 Waxes 5.537 
Isobutylene 4.355 Miscellaneous Products 5.796 

Hydrogen c 6.287 Other Hydrocarbons 5.825 
Jet Fuel, Kerosene Type 5.670 Biofuels, Fuel Ethanol–see Table A3  
Jet Fuel, Naphtha Type 5.355 Biofuels, Biodiesel 5.359 
Kerosene 5.670 Biofuels, Renewable Diesel Fuel 5.494 
Lubricants 6.065 Biofuels, Other 5.359 

a  Per residual fuel oil equivalent barrel (6.287 million Btu per barrel). 
b  Per fuel oil equivalent barrel (6.000 million Btu per barrel). 
c  Hydrogen has a gross heat content of 323.6 Btu per standard cubic foot (at 60 degrees Fahrenheit and 1 atmosphere), and 6.287 million Btu per 

residual fuel oil equivalent barrel.  For hydrogen, barrels can be converted to standard cubic feet by multiplying by 19,426 standard cubic feet per barrel 
of residual fuel oil equivalent. 

Note:  The values in this table are for gross heat contents. See "Heat Content" in Glossary. 
Web Page:  http://www.eia.gov/totalenergy/data/monthly/#appendices. 
Sources:  See “Thermal Conversion Factor Source Documentation,” which follows Table A6. 
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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 R&D 
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 R&D 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 R&D 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 R&D 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 R&D 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 R&D 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 R&D 
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 R&D 
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. 

http://www.eia.gov/state/seds/sep_use/notes/use_petrol.pdf
http://www.eia.gov/state/seds/sep_use/notes/use_petrol.pdf
http://www.eia.gov/state/seds/sep_use/notes/use_petrol.pdf
http://www.eia.gov/state/seds/sep_use/notes/use_petrol.pdf
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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 R&D 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.  
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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.



 

 

 

 

 

 

 

 

 

 

 

 

 

THIS PAGE INTENTIONALLY LEFT BLANK 



 

 

 

 

 

 

 

 

 

 Appendix B 
Metric Conversion Factors, Metric Prefixes, and 

Other Physical Conversion Factors 

 

       
 



 

244 U. S. Energy Information Administration / Monthly Energy Review December 2025  

Metric Conversion Factors, Metric Prefixes, and Other Physical Conversion 
Factors 

Data presented in the Monthly Energy Review and in other U.S. Energy Information Administration publications are 

expressed predominately in units that historically have been used in the United States, such as British thermal units, 

barrels, cubic feet, and short tons.  The metric conversion factors presented in Table B1 can be used to calculate the 

metric-unit equivalents of values expressed in U.S. Customary units.  For example, 500 short tons are the equivalent of 

453.6 metric tons (500 short tons x 0.9071847 metric tons/short ton = 453.6 metric tons). 

In the metric system of weights and measures, the names of multiples and subdivisions of any unit may be derived by 

combining the name of the unit with prefixes, such as deka, hecto, and kilo, meaning, respectively, 10, 100, 1,000, and 

deci, centi, and milli, meaning, respectively, one-tenth, one-hundredth, and one-thousandth.  Common metric prefixes 

can be found in Table B2. 

The conversion factors presented in Table B3 can be used to calculate equivalents in various physical units commonly 

used in energy analyses.  For example, 10 barrels are the equivalent of 420 U.S. gallons (10 barrels x 42 gallons/barrel = 

420 gallons). 
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Table B1.  Metric Conversion Factors 
 
Type of Unit U.S. Unit   Equivalent in  Metric Units 
Mass 1 short ton (2,000 lb)  = 0.907 184 7 metric tons (t) 

 1 long ton  = 1.016 047 metric tons (t)  

 1 pound (lb)  = 0.453 592 37a kilograms (kg) 

 1 pound uranium oxide (lb U3O8)  = 0.384 647b kilograms uranium (kgU)  

 1 ounce, avoirdupois (avdp oz)  = 28.349 52 grams (g) 

      
Volume 1 barrel of oil (bbl)  = 0.158 987 3 cubic meters (m3) 

 1 cubic yard (yd3)  = 0.764 555 cubic meters (m3) 

 1 cubic foot (ft3)  = 0.028 316 85 cubic meters (m3) 

 1 U.S. gallon (gal)  = 3.785 412 liters (L) 

 1 ounce, fluid (fl oz)  = 29.573 53 milliliters (mL) 

 1 cubic inch (in3)  = 16.387 06 milliliters (mL) 

      
Length 1 mile (mi)  = 1.609 344a kilometers (km) 

 1 yard (yd)  = 0.914 4a meters (m) 

 1 foot (ft)  = 0.304 8a meters (m) 

 1 inch (in)  = 2.54a centimeters (cm) 

      
Area 1 acre  = 0.404 69 hectares (ha) 

 1 square mile (mi2)  = 2.589 988 square kilometers (km2) 

 1 square yard (yd2)  = 0.836 127 4 square meters (m2) 

 1 square foot (ft2)  = 0.092 903 04a square meters (m2) 

 1 square inch (in2)  = 6.451 6a square centimeters (cm2) 

      
Energy 1 British thermal unit (Btu)c  = 1,055.055 852 62a joules (J) 

  1 calorie (cal)  = 4.186 8a joules (J) 

 1 kilowatthour (kWh)  = 3.6a megajoules (MJ) 

      
Temperatured 32 degrees Fahrenheit (ºF)  =                   0a        degrees Celsius (ºC) 

 212 degrees Fahrenheit (ºF)       =               100a        degrees Celsius (ºC) 

      
  
     [a] Exact conversion. 
     [b] Calculated by the U.S. Energy Information Administration. 
     [c] The Btu used in this table is the International Table Btu adopted by the Fifth International Conference on Properties of Steam, London, 1956. 
     [d] To convert degrees Fahrenheit (ºF) to degrees Celsius (ºC) exactly, subtract 32, then multiply by 5/9. 
      Notes:  • Spaces have been inserted after every third digit to the right of the decimal for ease of reading.  • Most metric units belong to the International 
System of Units (SI), and the liter, hectare, and metric ton are accepted for use with the SI units.  For more information about the SI units, see 
http://physics.nist/gov/cuu/Units/index.html. 
      Web Page:  http://www.eia.gov/totalenergy/data/monthly/#appendices. 
      Sources:   • General Services Administration, Federal Standard 376B, Preferred Metric Units for General Use by the Federal Government 
(Washington, DC, January 1993), pp. 9–11, 13, and 16.   • U.S. Department of Commerce, National Institute of Standards and Technology, Special 
Publications 330, 811, and 814.  • American National Standards Institute/Institute of Electrical and Electronic Engineers, ANSI/IEEE Std268-1992, pp. 
28 and 29.  
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Table B2.  Metric Prefixes 
 

Unit Multiple 
 

Prefix 
 

Symbol 
 

Unit Subdivision 
 

Prefix 
 

Symbol 

101 deka da 10-1 deci d 

102 hecto h 10-2 centi c 

103 kilo k 10-3 milli m 

106 mega M 10-6 micro  
109 giga G 10-9 nano n 

1012 tera T 10-12 pico p 

1015 peta P 10-15 femto f 

1018 exa E 10-18 atto a 

1021 zetta Z 10-21 zepto z 

1024 yotta Y 10-24 yocto y 

 
      
     Web Page:  http://www.eia.gov/totalenergy/data/monthly/#appendices. 

Sources: U.S. Department of Commerce, National Institute of Standards and Technology, The International System of Units (SI), NIST 
Special Publication 330, 1991 Edition (Washington, DC, August 1991), p.10. 

 

 

 

Table B3. Other Physical Conversion Factors 
 
Energy Source Original Unit              Equivalent in Final Units 
 
Petroleum 

 
1 barrel (bbl) 

 
=   

 
42a 

 
U.S. gallons (gal) 

     
Coal 1 short ton   =   2,000a pounds (lb) 
 1 long ton     =   2,240a pounds (lb) 

 1 metric ton (t)    =   1,000a kilograms (kg) 

     
Wood 1 cord (cd)  =   1.25b shorts tons 
 1 cord (cd) =   128a cubic feet (ft3) 

 
 
 

[a] Exact conversion. 
[b] Calculated by the U.S. Energy Information Administration. 

          Web Page:  http://www.eia.gov/totalenergy/data/monthly/#appendices. 
          Sources: U.S. Department of Commerce, National Institute of Standards and Technology, Specifications, Tolerances, and Other Technical 
Requirements for Weighing and Measuring Devices, NIST Handbook 44, 1994 Edition (Washington, DC, October 1993), pp. B-10, C-17, and C-21. 
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seemed to have limited effect on the MER File’s accuracy. Overall, the study findings show that the MER File’s data 
quality accuracy was generally high at reflecting observable charging port counts.  

Available data 

In addition to the monthly and annual national data, monthly state level data and a microdata file are also available at 
http://www.eia.gov/totalenergy/data/monthly/#appendices. 

  
1.  Alternative Fuels Data Center: https://afdc.energy.gov/stations/#/find/nearest  
2.  Networked ports are connected to the internet, can communicate with their EV service provider, have a dedicated platform that 
allows users to find the chargers and pay to charge. The service provider can manage who can access the station and the cost of 
charging. The charging infrastructure may also be able to communicate directly with drivers, other charging infrastructure, and 
utilities.  
3.  Non-networked ports are not connected to the internet and provide only basic charging capabilities.  
4.  Details on the EV charging infrastructure data received by AFDC: 
https://afdc.energy.gov/stations/#/find/nearest?show_about=true   
5.  AFDC API details: https://developer.nrel.gov/docs/transportation/alt-fuel-stations-v1/all/  
6.  For more details of the networked providers NLR is currently receiving daily updates from see: 
https://afdc.energy.gov/stations/#/find/nearest?show_about=true  
7.  For more details on the OCIP see https://afdc.energy.gov/stations/#/find/nearest?show_about=true  
8.  For more information on SEDS see https://www.eia.gov/state/seds/ 
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