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11,58911,589

Total Onsite

Offsite

19,663

1,165

Energy use 2018 EIA MECS (with adjustments). For full information on references, definitions, assumptions, and other sectors,

data source: visit this webpage

Last Revised: December 2021

Notes: Sector-wide aggregate data for year 2018; energy values rounded to nearest whole number

Offsite generation shown on net basis (purchases, sales, and transfers accounted for) and includes onsite non-

combustion renewable output

* Electricity export refers to sales and transfers offsite of electricity to utilities and other entities

Feedstock energy excluded from primary, offsite, and onsite energy values and included in Energy for All Purposes
^

Excess steam refers to the sales and transfer offsite or purging of surplus steam
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Prepared for the U.S. Department of Energy, Advanced Manufacturing Office by Energetics

Primary Energy Use: 19,663 TBtu 

Total GHG Emissions: 1,165 MMT CO2e 
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Transmission 
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762762762 

4,1434,1434,143 

40.540.5 

384.6384.6 780.4780.41,164.91,164.9 

11,58911,58911,589 

Onsite 

Generation 
(excludes TBtu 

renewable, non combustion 
electricity output) 

238.4238.4 

4.24.2 

2,5912,5912,591 

Electricity 

Generation 

344.1344.1 

Nonprocess 

Energy 

99.599.5 30.230.2 

Process 

Energy 

516.1516.1827.0827.0 

14,74414,74414,744 9,3099,3099,309 12,59912,59912,599 

11,08911,08911,089 

1,5101,5101,510 

Electricity Export* 

Excess Steam 
^ 

9393 

1313 

Fuel 

234.0234.0 

Energy 
(TBtu = Trillion British 

Thermal Units) 

Fuel 

Electricity 

Steam 

Combined 

Losses 

Greenhouse Gas (GHG) 

Emissions 
(MMT CO2e = Million Metric Tons 

Carbon Dioxide Equivalent) 

Offsite 

Total Onsite 

Total Emissions = 

Offsite Emissions + 

Onsite (Combustion + 

Process) Emissions 

Energy use 2018 EIA MECS (with adjustments). For full information on references, definitions, assumptions, and other sectors, 

data source: visit this webpage 

Last Revised: December 2021 

Notes: Sector-wide aggregate data for year 2018; energy values rounded to nearest whole number 

Offsite generation shown on net basis (purchases, sales, and transfers accounted for) and includes onsite non-

combustion renewable output 

* Electricity export refers to sales and transfers offsite of electricity to utilities and other entities

Feedstock energy excluded from primary, offsite, and onsite energy values and included in Energy for All Purposes
^ 

Excess steam refers to the sales and transfer offsite or purging of surplus steam 

Energy for All Purposes estimated at 24,355 TBtu 
Includes primary energy plus net energy consumed for nonfuel purposes, including feedstock use 
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Manufacturing Energy and Carbon Footprint
Sector:  All Manufacturing (NAICS 31-33)
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Onsite Energy Use: 14,744 TBtu 

Onsite Emissions: 780 MMT CO2e 

ricity to utilities and other entities
^

Refers to sales and transfers offsite or

purging of surplus steam

Feedstock energy excluded

electelectricity to utilities and other entities
^ 

Refers to sales and transfers offsite or 

purging of surplus steam 

Feedstock energy excluded 
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Carbon Dioxide Equivalent) 
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Offsite Combustion Emissions + 
Onsite Combustion Emissions + 

Process Emissions 

Onsite Emissions = Onsite 

112112112 
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Facility HVAC 
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st

Combustion Emissions + 
Process Emissions 

Energy 
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Energy use data source:

2018 EIA MECS (with adjustments);
See webpage for details

Last Revised: December 2021

Notes:

Sector-wide aggregate data for year 2018;

energy values and fuel type percentages

rounded to nearest whole number

Offsite generation shown on net basis 

(purchases, sales, and transfers

accounted for) and includes onsite non-

combu o

Energy use data source: 

2018 EIA MECS (with adjustments); 
See webpage for details 

Last Revised: December 2021 

Notes: 

Sector-wide aggregate data for year 2018; 

energy values and fuel type percentages 

rounded to nearest whole number 

Offsite generation shown on net basis 

(purchases, sales, and transfers 

accounted for) and includes onsite non-

combu ion renewable output 

* Refers to sales and transfers offsite of
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Manufacturing Energy and Carbon Footprint
Sector:  All Manufacturing (NAICS 31-33)
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Electricity

Energy

tu Trillion British Thermal

Units)

Emissions

Carbon Dioxide Equivalent)

19,663

Prepared for the U.S. Department of Energy, Advanced Manufacturing Office by Energetics

Fuel
(TBtu = Trillion British

Thermal Units)

Energy use data source:

2018 EIA MECS (with adjustments)

Process emissions data source:

2021 EPA Inventory of U.S.

1990-2019 (with adjustments)

See webpage for details

Last Revised: December 2021

Energy use data source: 

2018 EIA MECS (with adjustments) 

Process emissions data source: 

2021 EPA Inventory of U.S. 

1990-2019 (with adjustments) 

See webpage for details 

Last Revised: December 2021 

Fuel and  GHG 

Emissions, 

2018 
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Facility HVAC 

Other Facility 

Support 

Onsite 

Transportation 

179.8179.8179.8
Process 

Energy 

Nonprocess 

Energy 

1.01.01.0 

2.92.92.9 

3.83.83.8 

0.00.00.0 

Total 

Greenhouse 
954.9954.9954.9 
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1,164.91,164.9 

Total GHG Emissions: MMT CO2e1,1651,165 

Combustion

Process

Combustion 

Process 

Greenhouse Gas
(GHG) Emissions

(MMT CO2e - Million Metric
Tons Carbon Dioxide

Equivalent)

Greenhouse Gas Emissions and Sinks:

Notes:

Sector-wide aggregate data for year

2018; energy values rounded to

nearest whole number; emissions

values rounded to nearest tenth

Greenhouse Gas Emissions and Sinks: 

Notes: 

Sector-wide aggregate data for year 

2018; energy values rounded to 

nearest whole number; emissions 

values rounded to nearest tenth 

22.522.522.5 

Primary Energy Use: 19,663 TBtu 

618.6618.6618.6 

19,66319,66319,663 

Prepared for the U.S. Department of Energy, Advanced Manufacturing Office by Energetics 
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Manufacturing Carbon Footprint
Sector:  All Manufacturing (NAICS 31-33)
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https://www.energetics.com/
https://www.energy.gov/eere/amo/manufacturing-energy-and-carbon-footprints-2018-mecs
https://www.energy.gov/eere/amo/manufacturing-energy-and-carbon-footprints-2018-mecs


 

 

 
 

 

 
 

 

  

 

 

 

  

 

 

  

 

 

 

  

  

 

 

 

 

 

 

 

 
      

 
      

  
          

         

   

   

            

          

  

         

         

          

         

   

   

            

          

  

         

         

          

 

 

 

118118

Total Onsite

Offsite

372

21

Energy use 2018 EIA MECS (with adjustments). For full information on references, definitions, assumptions, and other sectors,

data source: visit this webpage

Last Revised: December 2021

Notes: Sector-wide aggregate data for year 2018; energy values rounded to nearest whole number

Offsite generation shown on net basis (purchases, sales, and transfers accounted for) and includes onsite non-

combustion renewable output

* Electricity export refers to sales and transfers offsite of electricity to utilities and other entities

Feedstock energy excluded from primary, offsite, and onsite energy values and included in Energy for All Purposes
^

Excess steam refers to the sales and transfer offsite or purging of surplus steam
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12.012.0 
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Energy 
Electricity 

and Steam 

Generation 
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Process 

Losses 
44 
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Steam 
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22 
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372372372372 

Generation 

and 

Transmission 

Losses 

Generation 

and 

Transmission 

Losses 

00 

164164 

161616 

254254254 

000 

121212 

9.49.421.421.4 

Onsite 

Generation 

0.9

Nonprocess 

Energy 

1.61.6 0.60.6 

Process 

Energy 

8.08.018.818.8 

208208208 192192192 202202202 

182182182 

212121 

Electricity Export* 

Excess Steam 
^ 

00 

00 

0.8

Manufacturing Energy and Carbon Footprint Primary Energy Use: 372 TBtu 

Sector:  Alumina and Aluminum (NAICS 3313) Total GHG Emissions: 21 MMT CO2e 

Primary Energy, 

2018 

Energy 
(TBtu = Trillion British 

Thermal Units) 

Fuel 

Electricity 

Steam 

Combined 

Losses 

Greenhouse Gas (GHG) 

Emissions 
(MMT CO2e = Million Metric Tons 

Carbon Dioxide Equivalent) 

Offsite 

Total Onsite 

Total Emissions = 

Offsite Emissions + 

Onsite (Combustion + 

Process) Emissions 

Energy use 2018 EIA MECS (with adjustments). For full information on references, definitions, assumptions, and other sectors, 

data source: visit this webpage 

Last Revised: December 2021 

Notes: Sector-wide aggregate data for year 2018; energy values rounded to nearest whole number 

Offsite generation shown on net basis (purchases, sales, and transfers accounted for) and includes onsite non-

combustion renewable output 

* Electricity export refers to sales and transfers offsite of electricity to utilities and other entities

Feedstock energy excluded from primary, offsite, and onsite energy values and included in Energy for All Purposes
^ 

Excess steam refers to the sales and transfer offsite or purging of surplus steam 

Energy for All Purposes estimated at 381 TBtu 
Includes primary energy plus net energy consumed for nonfuel purposes, including feedstock use 
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ProcessProcessTotal Onsite
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9
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Prepared for the U.S. Department of Energy, Advanced Manufacturing Office by Energetics

Manufacturing Energy and Carbon Footprint Onsite Energy Use: 208 TBtu 

Sector:  Alumina and Aluminum (NAICS 3313) Onsite Emissions: 9 MMT CO2e 
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Generation 
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Nonprocess 
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222 

333 

222 

11 

22 

44 

Fuel Types 
0.9 0.8

5.3 4.84.8 

7.4 0.0

1.6 0.6

8.08.018.818.8 

Greenhouse Gas (GHG) 
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(MMT CO2e = Million Metric Tons 

Carbon Dioxide Equivalent) 

Total Emissions = 
Offsite Combustion Emissions + 
Onsite Combustion Emissions + 

Process Emissions 
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Combustion Emissions + 
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Energy 
(TBtu = Trillion British 

Thermal Units) 

Combined 

Electricity 
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000 
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111 
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Facility HVAC 
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22 
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Total 
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00 

00 

00 

22 

33 
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Compressed Air 

Materials Handling 

Other Systems 

Pumps 

Onsite  Energ

2018 

y, 

EnE ergy use data source:

2018 EIA MECS (with adjustments);
See webpage for details

Last Revised: December 2021

Notes:

Sector-wide aggregate data for year 2018;

energy values and fuel type percentages

rounded to nearest whole number

Offsite generation shown on net basis 

(purchases, sales, and transfers

accounted for) and includes onsite non-

combustion renewable output 

* Refers to sales and transfers offsite of

electricity to utilities and other entities
^

Refers to sales and transfers offsite or

purging of surplus steam

Feedstock energy excluded

nergy use data source: 

2018 EIA MECS (with adjustments); 
See webpage for details 

Last Revised: December 2021 

Notes: 

Sector-wide aggregate data for year 2018; 

energy values and fuel type percentages 

rounded to nearest whole number 

Offsite generation shown on net basis 

(purchases, sales, and transfers 

accounted for) and includes onsite non-

combustion renewable output 

* Refers to sales and transfers offsite of

electricity to utilities and other entities
^ 

Refers to sales and transfers offsite or 

purging of surplus steam 

Feedstock energy excluded 
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Boilers 
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Other 
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0.1 0.0
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Cogeneration 
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898989909090 

101010 
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Excess Steam 
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Page 2 of 3 
Prepared for the U.S. Department of Energy, Advanced Manufacturing Office by Energetics 
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372

Prepared for the U.S. Department of Energy, Advanced Manufacturing Office by Energetics

Manufacturing Carbon Footprint Primary Energy Use: 372 TBtu 

Sector:  Alumina and Aluminum (NAICS 3313) 

Fuel and  GHG 

Emissions, 

2018 

Page 3 of 3Page 3 of 3 
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Facility Lighting 

Other Facility 

Support 

Onsite 

Transportation 

Other Nonprocess 

Process Heating 

Process Cooling 

and Refrigeration 

Other Process 

Uses 

Electro-Chemical 

Machine Drive 

Pumps, Fans, 

Compressed Air, 

Materials Handling, 

Materials Processing, 

Other Systems 

254254254 

3.13.13.1 

Conventional 

Boilers 

CHP/ 

Cogeneration 

Other 

Electricity 

Generation 

Offsite 

Generation 

Onsite 

Generation 
Process 

Energy 

Nonprocess 

Energy 

Electricity 

Generation 

4.84.84.8 

0.00.00.0 

0.10.10.1 

0.00.00.0 

0.10.10.1 
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0.70.70.7 

0.00.00.0 

0.10.10.1111 

141414 
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103103103 
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222 

888 

118118118 
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0.00.00.0 
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0.00.00.0 
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0.00.00.0 
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Total 

Greenhouse 

Gas Emissions 

21.421.4 

Total GHG Emissions: 

101010 

MMT CO2e2121 

Fuel

Combustion

Process

Fuel

Thermal Units)

Greenhouse Gas

(GHG) Emissions
(MMT CO2e - Million Metric

Tons Carbon Dioxide

Equivalent)

Fuel 

Combustion 

Process 

Fuel 
(TBtu = Trillion British

Thermal Units) 

Greenhouse Gas 

(GHG) Emissions
(MMT CO2e - Million Metric 

Tons Carbon Dioxide 

Equivalent) 

Energy use data source:

2018 EIA MECS (with adjustments)

Process emissions data source:

2021 EPA Inventory of U.S.
Greenhouse Gas Emissions and Sinks:
1990-2019 (with adjustments)

See webpage for details

Last Revised: December 2021

Notes:

Sector-wide aggregate data for year

2018; energy values rounded to

nearest whole number; emissions

values rounded to nearest tenth

Energy use data source: 

2018 EIA MECS (with adjustments) 

Process emissions data source: 

2021 EPA Inventory of U.S. 
Greenhouse Gas Emissions and Sinks: 
1990-2019 (with adjustments) 

See webpage for details 

Last Revised: December 2021 

Notes: 

Sector-wide aggregate data for year 

2018; energy values rounded to 

nearest whole number; emissions 

values rounded to nearest tenth 

Prepared for the U.S. Department of Energy, Advanced Manufacturing Office by Energetics 
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Total Onsite

Offsite

367

66

Energy use 2018 EIA MECS (with adjustments). For full information on references, definitions, assumptions, and other sectors,

data source: visit this webpage

Last Revised: December 2021

Notes: Sector-wide aggregate data for year 2018; energy values rounded to nearest whole number

Offsite generation shown on net basis (purchases, sales, and transfers accounted for) and includes onsite non-

combustion renewable output

* Electricity export refers to sales and transfers offsite of electricity to utilities and other entities

Feedstock energy excluded from primary, offsite, and onsite energy values and included in Energy for All Purposes
^

Excess steam refers to the sales and transfer offsite or purging of surplus steam
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Manufacturing Energy and Carbon Footprint Primary Energy Use: 367 TBtu 

Sector:  Cement (NAICS 327310) Total GHG Emissions: 66 MMT CO2e 

Primary Energy, 

2018 
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Thermal Units) 
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Steam 
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Losses 

Greenhouse Gas (GHG) 
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(MMT CO2e = Million Metric Tons 

Carbon Dioxide Equivalent) 

Offsite 

Total Onsite 

Total Emissions = 

Offsite Emissions + 

Onsite (Combustion + 

Process) Emissions 

Energy use 2018 EIA MECS (with adjustments). For full information on references, definitions, assumptions, and other sectors, 

data source: visit this webpage 

Last Revised: December 2021 

Notes: Sector-wide aggregate data for year 2018; energy values rounded to nearest whole number 

Offsite generation shown on net basis (purchases, sales, and transfers accounted for) and includes onsite non-

combustion renewable output 

* Electricity export refers to sales and transfers offsite of electricity to utilities and other entities

Feedstock energy excluded from primary, offsite, and onsite energy values and included in Energy for All Purposes
^ 

Excess steam refers to the sales and transfer offsite or purging of surplus steam 

Energy for All Purposes estimated at 367 TBtu 
Includes primary energy plus net energy consumed for nonfuel purposes, including feedstock use 
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See webpage for details
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accounted for) and includes onsite non-

combustion renewable output 

* Refers to sales and transfers offsite of

electricity to utilities and other entities
^

Refers to sales and transfers offsite or

purging of surplus steam

Feedstock energy excluded

Last Revised: December 2021

Notes:

Sector-wide aggregate data for year 2018;

energy values and fuel type percentages

rounded to nea

Energy use data source: 

2018 EIA MECS (with adjustments); 
See webpage for details 

Last Revised: December 2021 

Notes: 

Sector-wide aggregate data for year 2018; 

energy values and fuel type percentages 

rounded to nearest whole number 

Offsite generation shown on net basis 

(purchases, sales, and transfers 

accounted for) and includes onsite non-

combustion renewable output 

* Refers to sales and transfers offsite of

electricity to utilities and other entities
^ 

Refers to sales and transfers offsite or 

purging of surplus steam 
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666 

000 

323232 

00

000 

000 
000 

257257257 257257257 

393939393939 393939 

000 

Electricity Export* 

Excess Steam 
^ 

00 

00 

Onsite  Energy, 

2018 

00 

11 

Nonprocess 
Energy 

000 

000 

111 
000 

000 

111 

000 

00 

11 

00 

0.3 0.1

000 

Facility Lighting 

0.1 0.0 

Facility HVAC 

0.1 0.0 

000 

111 

000 
Other Facility 

Support 

0.0 0.0 

Onsite 
Transportation 

0.10.1 

Other 
Nonprocess 

0.0 0.0
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Manufacturing Carbon Footprint Primary Energy Use: 367 TBtu 

Sector:  Cement (NAICS 327310) 
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2018 
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1990-2019 (with adjustments)

See webpage for details

Last Revised: December 2021

Notes:

Sector-wide aggregate data for year

2018; energy values rounded to

nearest whole number; emissions

values rounded to nearest tenth

Energy use data source: 

2018 EIA MECS (with adjustments) 

Process emissions data source: 

2021 EPA Inventory of U.S. 
Greenhouse Gas Emissions and Sinks: 
1990-2019 (with adjustments) 

See webpage for details 

Last Revised: December 2021 

Notes: 

Sector-wide aggregate data for year 

2018; energy values rounded to 

nearest whole number; emissions 

values rounded to nearest tenth 

Prepared for the U.S. Department of Energy, Advanced Manufacturing Office by Energetics 
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Total Onsite

Offsite

4,842

332

Energy use 2018 EIA MECS (with adjustments). For full information on references, definitions, assumptions, and other sectors,

data source: visit this webpage

Last Revised: December 2021

Notes: Sector-wide aggregate data for year 2018; energy values rounded to nearest whole number

Offsite generation shown on net basis (purchases, sales, and transfers accounted for) and includes onsite non-

combustion renewable output

* Electricity export refers to sales and transfers offsite of electricity to utilities and other entities

Feedstock energy excluded from primary, offsite, and onsite energy values and included in Energy for All Purposes
^

Excess steam refers to the sales and transfer offsite or purging of surplus steam

Page 1 of 3
Prepared for the U.S. Department of Energy, Advanced Manufacturing Office by Energetics

Manufacturing Energy and Carbon Footprint Primary Energy Use: 4,842 TBtu 

Sector:  Chemicals (NAICS 325) Total GHG Emissions: 332 MMT CO2e 
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Energy use 2018 EIA MECS (with adjustments). For full information on references, definitions, assumptions, and other sectors, 

data source: visit this webpage 

Last Revised: December 2021 

Notes: Sector-wide aggregate data for year 2018; energy values rounded to nearest whole number 

Offsite generation shown on net basis (purchases, sales, and transfers accounted for) and includes onsite non-

combustion renewable output 

* Electricity export refers to sales and transfers offsite of electricity to utilities and other entities

Feedstock energy excluded from primary, offsite, and onsite energy values and included in Energy for All Purposes
^ 

Excess steam refers to the sales and transfer offsite or purging of surplus steam 

Energy for All Purposes estimated at 8,169 TBtu 
Includes primary energy plus net energy consumed for nonfuel purposes, including feedstock use 
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Last Revised: December 2021

Notes:

Sector-wide aggregate data for year 2018;
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Energy use data source: 
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See webpage for details 

Last Revised: December 2021 

Notes: 

Sector-wide aggregate data for year 2018; 
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rounded to nearest whole number 
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Process emissions data source:

2021 EPA Inventory of U.S.

1990-2019 (with adjustments)

See webpage for details

Last Revised: December 2021

Energy use data source: 

2018 EIA MECS (with adjustments) 

Process emissions data source: 

2021 EPA Inventory of U.S. 

1990-2019 (with adjustments) 

See webpage for details 

Last Revised: December 2021 

Sector:  Chemicals (NAICS 325) 
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Energy use 2018 EIA MECS (with adjustments). For full information on references, definitions, assumptions, and other sectors,

data source: visit this webpage

Last Revised: December 2021

Notes: Sector-wide aggregate data for year 2018; energy values rounded to nearest whole number

Offsite generation shown on net basis (purchases, sales, and transfers accounted for) and includes onsite non-

combustion renewable output

* Electricity export refers to sales and transfers offsite of electricity to utilities and other entities

Feedstock energy excluded from primary, offsite, and onsite energy values and included in Energy for All Purposes
^

Excess steam refers to the sales and transfer offsite or purging of surplus steam
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Manufacturing Energy and Carbon Footprint Primary Energy Use: 629 TBtu 

Sector:  Petrochemicals (NAICS 325110) Total GHG Emissions: 65 MMT CO2e 

Primary Energy, 

2018 

Energy 
(TBtu = Trillion British 

Thermal Units) 

Fuel 

Electricity 

Steam 

Combined 

Losses 

Greenhouse Gas (GHG) 

Emissions 
(MMT CO2e = Million Metric Tons 

Carbon Dioxide Equivalent) 

Offsite 

Total Onsite 

Total Emissions = 

Offsite Emissions + 

Onsite (Combustion + 

Process) Emissions 

Energy use 2018 EIA MECS (with adjustments). For full information on references, definitions, assumptions, and other sectors, 

data source: visit this webpage 

Last Revised: December 2021 

Notes: Sector-wide aggregate data for year 2018; energy values rounded to nearest whole number 

Offsite generation shown on net basis (purchases, sales, and transfers accounted for) and includes onsite non-

combustion renewable output 

* Electricity export refers to sales and transfers offsite of electricity to utilities and other entities

Feedstock energy excluded from primary, offsite, and onsite energy values and included in Energy for All Purposes
^ 

Excess steam refers to the sales and transfer offsite or purging of surplus steam 

Energy for All Purposes estimated at 1,520 TBtu 
Includes primary energy plus net energy consumed for nonfuel purposes, including feedstock use 
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Manufacturing Energy and Carbon Footprint Onsite Energy Use: 570 TBtu 

Sector:  Petrochemicals (NAICS 325110) Onsite Emissions: 59 MMT CO2e 
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EnE ergy use data source:

2018 EIA MECS (with adjustments);
See webpage for details

Last Revised: December 2021

Notes:

Sector-wide aggregate data for year 2018;

energy values and fuel type percentages

rounded to nearest whole number

Offsite generation shown on net basis 

(purchases, sales, and transfers

accounted for) and includes onsite non-

combustion renewable output 

* Refers to sales and transfers offsite of

electricity to utilities and other entities
^

Refers to sales and transfers offsite or

purging of surplus steam

Feedstock energy excluded

nergy use data source: 

2018 EIA MECS (with adjustments); 
See webpage for details 

Last Revised: December 2021 

Notes: 

Sector-wide aggregate data for year 2018; 

energy values and fuel type percentages 

rounded to nearest whole number 

Offsite generation shown on net basis 

(purchases, sales, and transfers 

accounted for) and includes onsite non-

combustion renewable output 

* Refers to sales and transfers offsite of

electricity to utilities and other entities
^ 

Refers to sales and transfers offsite or 

purging of surplus steam 

Feedstock energy excluded 
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Prepared for the U.S. Department of Energy, Advanced Manufacturing Office by Energetics

Manufacturing Carbon Footprint Primary Energy Use: 629 TBtu 

Sector:  Petrochemicals (NAICS 325110) 

Fuel and  GHG 

Emissions, 

2018 

Page 3 of 3Page 3 of 3 
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Energy use data source:

2018 EIA MECS (with adjustments)

Process emissions data source:

2021 EPA Inventory of U.S.
Greenhouse Gas Emissions and Sinks:
1990-2019 (with adjustments)

See webpage for details

Last Revised: December 2021

Notes:

Sector-wide aggregate data for year

2018; energy values rounded to

nearest whole number; emissions

values rounded to nearest tenth

Energy use data source: 

2018 EIA MECS (with adjustments) 

Process emissions data source: 

2021 EPA Inventory of U.S. 
Greenhouse Gas Emissions and Sinks: 
1990-2019 (with adjustments) 

See webpage for details 

Last Revised: December 2021 

Notes: 

Sector-wide aggregate data for year 

2018; energy values rounded to 

nearest whole number; emissions 

values rounded to nearest tenth 
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Total Onsite

Offsite

809

43

Energy use 2018 EIA MECS (with adjustments). For full information on references, definitions, assumptions, and other sectors,

data source: visit this webpage

Last Revised: December 2021

Notes: Sector-wide aggregate data for year 2018; energy values rounded to nearest whole number

Offsite generation shown on net basis (purchases, sales, and transfers accounted for) and includes onsite non-

combustion renewable output

* Electricity export refers to sales and transfers offsite of electricity to utilities and other entities

Feedstock energy excluded from primary, offsite, and onsite energy values and included in Energy for All Purposes
^

Excess steam refers to the sales and transfer offsite or purging of surplus steam
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electricity output) 
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Nonprocess 

Energy 
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Energy 

8.88.822.022.0 

668668668 321321321 525525525 
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444444 

Electricity Export* 

Excess Steam 
^ 

2525 

33 

19.4

Manufacturing Energy and Carbon Footprint Primary Energy Use: 809 TBtu 

Sector: Plastics Material and Resins (NAICS 325211) Total GHG Emissions: 43 MMT CO2e 

Primary Energy, 

2018 

Energy 
(TBtu = Trillion British 

Thermal Units) 

Fuel 

Electricity 

Steam 

Combined 

Losses 

Greenhouse Gas (GHG) 

Emissions 
(MMT CO2e = Million Metric Tons 

Carbon Dioxide Equivalent) 

Offsite 

Total Onsite 

Total Emissions = 

Offsite Emissions + 

Onsite (Combustion + 

Process) Emissions 

Energy use 2018 EIA MECS (with adjustments). For full information on references, definitions, assumptions, and other sectors, 

data source: visit this webpage 

Last Revised: December 2021 

Notes: Sector-wide aggregate data for year 2018; energy values rounded to nearest whole number 

Offsite generation shown on net basis (purchases, sales, and transfers accounted for) and includes onsite non-

combustion renewable output 

* Electricity export refers to sales and transfers offsite of electricity to utilities and other entities

Feedstock energy excluded from primary, offsite, and onsite energy values and included in Energy for All Purposes
^ 

Excess steam refers to the sales and transfer offsite or purging of surplus steam 

Energy for All Purposes estimated at 1,816 TBtu 
Includes primary energy plus net energy consumed for nonfuel purposes, including feedstock use 
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Manufacturing Energy and Carbon Footprint Onsite Energy Use: 668 TBtu 

Sector: Plastics Material and Resins (NAICS 325211) Onsite Emissions: 29 MMT CO2e 
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EnE ergy use data source:

2018 EIA MECS (with adjustments);
See webpage for details

Last Revised: December 2021

Notes:

Sector-wide aggregate data for year 2018;

energy values and fuel type percentages

rounded to nearest whole number

Offsite generation shown on net basis 

(purchases, sales, and transfers

accounted for) and includes onsite non-

combustion renewable output 

* Refers to sales and transfers offsite of

electricity to utilities and other entities
^

Refers to sales and transfers offsite or

purging of surplus steam

Feedstock energy excluded

nergy use data source: 

2018 EIA MECS (with adjustments); 
See webpage for details 

Last Revised: December 2021 

Notes: 

Sector-wide aggregate data for year 2018; 

energy values and fuel type percentages 

rounded to nearest whole number 

Offsite generation shown on net basis 

(purchases, sales, and transfers 

accounted for) and includes onsite non-

combustion renewable output 

* Refers to sales and transfers offsite of

electricity to utilities and other entities
^ 

Refers to sales and transfers offsite or 

purging of surplus steam 

Feedstock energy excluded 
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Prepared for the U.S. Department of Energy, Advanced Manufacturing Office by Energetics

Manufacturing Carbon Footprint Primary Energy Use: 809 TBtu 

Sector: Plastics Material and Resins (NAICS 325211) 

Fuel and  GHG 

Emissions, 

2018 

Page 3 of 3Page 3 of 3 
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Energy use data source:

2018 EIA MECS (with adjustments)

Process emissions data source:

2021 EPA Inventory of U.S.
Greenhouse Gas Emissions and Sinks:
1990-2019 (with adjustments)

See webpage for details

Last Revised: December 2021

Notes:

Sector-wide aggregate data for year

2018; energy values rounded to

nearest whole number; emissions

values rounded to nearest tenth

Energy use data source: 

2018 EIA MECS (with adjustments) 

Process emissions data source: 

2021 EPA Inventory of U.S. 
Greenhouse Gas Emissions and Sinks: 
1990-2019 (with adjustments) 

See webpage for details 

Last Revised: December 2021 

Notes: 

Sector-wide aggregate data for year 

2018; energy values rounded to 

nearest whole number; emissions 

values rounded to nearest tenth 
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Energy use 2018 EIA MECS (with adjustments). For full information on references, definitions, assumptions, and other sectors,

data source: visit this webpage

Last Revised: December 2021

Notes: Sector-wide aggregate data for year 2018; energy values rounded to nearest whole number

Offsite generation shown on net basis (purchases, sales, and transfers accounted for) and includes onsite non-

combustion renewable output

* Electricity export refers to sales and transfers offsite of electricity to utilities and other entities

Feedstock energy excluded from primary, offsite, and onsite energy values and included in Energy for All Purposes
^

Excess steam refers to the sales and transfer offsite or purging of surplus steam
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Manufacturing Energy and Carbon Footprint Primary Energy Use: 393 TBtu 

Sector: Computers, Electronics and Electrical Equipment (NAICS 334, 335) Total GHG Emissions: 24 MMT CO2e 

Primary Energy, 

2018 

Energy 
(TBtu = Trillion British 

Thermal Units) 

Fuel 

Electricity 

Steam 

Combined 

Losses 

Greenhouse Gas (GHG) 

Emissions 
(MMT CO2e = Million Metric Tons 

Carbon Dioxide Equivalent) 

Offsite 

Total Onsite 

Total Emissions = 

Offsite Emissions + 

Onsite (Combustion + 

Process) Emissions 

Energy use 2018 EIA MECS (with adjustments). For full information on references, definitions, assumptions, and other sectors, 

data source: visit this webpage 

Last Revised: December 2021 

Notes: Sector-wide aggregate data for year 2018; energy values rounded to nearest whole number 

Offsite generation shown on net basis (purchases, sales, and transfers accounted for) and includes onsite non-

combustion renewable output 

* Electricity export refers to sales and transfers offsite of electricity to utilities and other entities

Feedstock energy excluded from primary, offsite, and onsite energy values and included in Energy for All Purposes
^ 

Excess steam refers to the sales and transfer offsite or purging of surplus steam 

Energy for All Purposes estimated at 403 TBtu 
Includes primary energy plus net energy consumed for nonfuel purposes, including feedstock use 

Page 1 of 3 
Prepared for the U.S. Department of Energy, Advanced Manufacturing Office by Energetics 

Electricity 

Generation 114114114 

1155.1.1 

Steam 

Generation 111 

0.10.1 

Fuel
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Facility Lighting

1.31.3 0.00.0

Facility HVAC

5.05.0 1.31.3

Other Facility 
Support

0.70.7 0.10.1

Onsite 
Transportation

0.10.10.10.1

ProcessProcessTotal Onsite

184

9

Page 2 of 3
Prepared for the U.S. Department of Energy, Advanced Manufacturing Office by Energetics

Manufacturing Energy and Carbon Footprint Onsite Energy Use: 184 TBtu 

Sector: Computers, Electronics and Electrical Equipment (NAICS 334, 335) Onsite Emissions: 9 MMT CO2e 

Onsite 
Generation 

Process 
Energy 

000 

999 

000 

222 
161616 

151515 

222 

101010 

292929 

Steam 
Distribution 

Losses 

11 

55 

1313 

11 

11 

22 

33 

101010 

111 

000 

184184184 

191919 

Nonprocess 
Energy 

Electro-Chemical 

Process Heating 

111 

000 

272727 
242424 

999 

101010 

444 

11 

77 

1919 

Fuel Types 
1.1 1.0

3.1 1.0

0.3 0.0

7.2 1.6

6.66.616.016.0 

Greenhouse Gas (GHG) 

Emissions 
(MMT CO2e = Million Metric Tons 

Carbon Dioxide Equivalent) 

Total Emissions = 
Offsite Combustion Emissions + 
Onsite Combustion Emissions + 

Process Emissions 

Onsite Emissions = Onsite 
Combustion Emissions + 

Process Emissions 

Energy 
(TBtu = Trillion British 

Thermal Units) 

Combined 

Electricity 

Steam 

Fuel 

000 

111 

000 

Facility Lighting 

1.3 0.0 

Facility HVAC 

5.0 1.3 

Machine Drive 

Losses 

1111 

44 

33 

00 

11 

1111 

3.8 0.1

Fuel Type 
% of 

Total 

Natural GasNatural Gas 

Distillate and

Residual Fuel Oils

Distillate and 

Residual Fuel Oils 

HGL (excl. natural 

gasoline)

HGL (excl. natural 

gasoline) 

Other FuelsOther Fuels 

96%96% 

< 1%< 1% 

2%2% 

1%1% 

44 

44 

00 

22 

11 

22 

00 

44 

22 

Fans 

Compressed Air 

Materials Handling 

Other Systems 

Pumps 

Onsite  Energy

2018 

, 

EnE ergy use data source:

2018 EIA MECS (with adjustments);
See webpage for details

Last Revised: December 2021

Notes:

Sector-wide aggregate data for year 2018;

energy values and fuel type percentages

rounded to nearest whole number

Offsite generation shown on net basis 

(purchases, sales, and transfers

accounted for) and includes onsite non-

combustion renewable output 

* Refers to sales and transfers offsite of

electricity to utilities and other entities
^

Refers to sales and transfers offsite or

purging of surplus steam

Feedstock energy excluded

nergy use data source: 

2018 EIA MECS (with adjustments); 
See webpage for details 

Last Revised: December 2021 

Notes: 

Sector-wide aggregate data for year 2018; 

energy values and fuel type percentages 

rounded to nearest whole number 

Offsite generation shown on net basis 

(purchases, sales, and transfers 

accounted for) and includes onsite non-

combustion renewable output 

* Refers to sales and transfers offsite of

electricity to utilities and other entities
^ 

Refers to sales and transfers offsite or 

purging of surplus steam 

Feedstock energy excluded 

11

5.45.4 

000 

222 

111 

Conventional 

Boilers 
0.50.50.70.7 

777 

111 

111 

111 

Other 
Electricity 
Generation 

(excludes TBtu 
renewable, 

non-combustion 
electricity output) 

0.00.0 0.00.0 

55

1 

111 

222 
Other Facility 

Support 

0.7 0.1 

Onsite 
Transportation 

0.10.1 

Other 
Nonprocess 

0.2 0.1

5 

CHP/ 

Cogeneration 
0.40.40.40.4 

696969 515151 

113113113114114114 113113113 

151515 

Process Cooling 

and Refrigeration 
2.0 0.0

Other Process Uses 

1.4 0.1

Electricity Export* 

Excess Steam 
^ 

00 

22 

0.0 1.1 

ProcessTotal Onsite 
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Electricity

Energy

(TBtu Trillion British Thermal

Units)

Emissions

(MMT CO2e Million Metric Tons

Carbon Dioxide Equivalent)

393

Prepared for the U.S. Department of Energy, Advanced Manufacturing Office by Energetics

Manufacturing Carbon Footprint Primary Energy Use: 393 TBtu 

Sector: Computers, Electronics and Electrical Equipment (NAICS 334, 335) 

Fuel and  GHG 

Emissions, 

2018 

Page 3 of 3Page 3 of 3 

Steam 

Generation 

Facility HVAC 

Facility Lighting 

Other Facility 

Support 

Onsite 

Transportation 

Other Nonprocess 

Process Heating 

Process Cooling 

and Refrigeration 

Other Process 

Uses 

Electro-Chemical 

Machine Drive 

Pumps, Fans, 

Compressed Air, 

Materials Handling, 

Materials Processing, 

Other Systems 

322322322 

5.45.45.4 

Conventional 

Boilers 

CHP/ 

Cogeneration 

Other 

Electricity 

Generation 

Offsite 

Generation 

Onsite 

Generation 
Process 

Energy 

Nonprocess 

Energy 

Electricity 

Generation 

1.01.01.0 

0.00.00.0 

0.10.10.1 

0.00.00.0 

0.10.10.1 

222 

0.40.40.4 

0.00.00.0 

0.50.50.5101010 

777 

111 

515151 

000 

111 

191919 

000 

111 

111 

222 

000 

222 

242424 

696969 

393393393 

15.115.115.1 

0.10.10.1 

16.216.216.215.215.215.2 17.417.417.4 

0.10.10.1 

0.10.10.1 

0.10.10.1 

0.00.00.0 

1.31.31.3 

Total 

Greenhouse 

Gas Emissions 

24.324.3 

Total GHG Emissions: 

292929 

MMT CO2e2424 

Fuel

Combustion

Process

Fuel
(TBtu = Trillion British

Thermal Units)

Greenhouse Gas

(GHG) Emissions
(MMT CO2e - Million Metric

Tons Carbon Dioxide

Equivalent)

Fuel 

Combustion 

Process 

Fuel 
(TBtu = Trillion British 

Thermal Units) 

Greenhouse Gas 

(GHG) Emissions 
(MMT CO2e - Million Metric 

Tons Carbon Dioxide 

Equivalent) 

Energy use data source:

2018 EIA MECS (with adjustments)

Process emissions data source:

2021 EPA Inventory of U.S.
Greenhouse Gas Emissions and Sinks:
1990-2019 (with adjustments)

See webpage for details

Last Revised: December 2021

Notes:

Sector-wide aggregate data for year

2018; energy values rounded to

nearest whole number; emissions

values rounded to nearest tenth

Energy use data source: 

2018 EIA MECS (with adjustments) 

Process emissions data source: 

2021 EPA Inventory of U.S. 
Greenhouse Gas Emissions and Sinks: 
1990-2019 (with adjustments) 

See webpage for details 

Last Revised: December 2021 

Notes: 

Sector-wide aggregate data for year 

2018; energy values rounded to 

nearest whole number; emissions 

values rounded to nearest tenth 

Prepared for the U.S. Department of Energy, Advanced Manufacturing Office by Energetics 

https://www.energetics.com/
https://www.energetics.com/
https://www.energy.gov/eere/amo/manufacturing-energy-and-carbon-footprints-2018-mecs
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Total Onsite

Offsite

127

6

Energy use 2018 EIA MECS (with adjustments). For full information on references, definitions, assumptions, and other sectors,

data source: visit this webpage

Last Revised: December 2021

Notes: Sector-wide aggregate data for year 2018; energy values rounded to nearest whole number

Offsite generation shown on net basis (purchases, sales, and transfers accounted for) and includes onsite non-

combustion renewable output

* Electricity export refers to sales and transfers offsite of electricity to utilities and other entities

Feedstock energy excluded from primary, offsite, and onsite energy values and included in Energy for All Purposes
^

Excess steam refers to the sales and transfer offsite or purging of surplus steam

Page 1 of 3
Prepared for the U.S. Department of Energy, Advanced Manufacturing Office by Energetics

Offsite 

Energy 

5.35.3 

Onsite 

Energy 
Electricity 

and Steam 

Generation 

Losses 
Process 

Losses 
11 

Nonprocess 

Losses 

1010 

Steam 

Distribution 

Losses 

11 

77 

127127127127 

Generation 

and 

Transmission 

Losses 

Generation 

and 

Transmission 

Losses 

00 

7373 

777 

113113113 

000 

666 

0.70.76.16.1 

Onsite 

Generation 
(excludes TBtu 

renewable, non combustion 
electricity output) 

0.4

<0.1<0.1 

Nonprocess 

Energy 

2.02.0 0.30.3 

Process 

Energy 

0.10.13.63.6 

545454 474747 515151 

303030 

222222 

Electricity Export* 

Excess Steam 
^ 

00 

00 

0.4

Manufacturing Energy and Carbon Footprint Primary Energy Use: 127 TBtu 

Sector: Semiconductor and Related Devices (NAICS 334413) Total GHG Emissions: 6 MMT CO2e 

Primary Energy, 

2018 

Energy 
(TBtu = Trillion British 

Thermal Units) 

Fuel 

Electricity 

Steam 

Combined 

Losses 

Greenhouse Gas (GHG) 

Emissions 
(MMT CO2e = Million Metric Tons 

Carbon Dioxide Equivalent) 

Offsite 

Total Onsite 

Total Emissions = 

Offsite Emissions + 

Onsite (Combustion + 

Process) Emissions 

Energy use 2018 EIA MECS (with adjustments). For full information on references, definitions, assumptions, and other sectors, 

data source: visit this webpage 

Last Revised: December 2021 

Notes: Sector-wide aggregate data for year 2018; energy values rounded to nearest whole number 

Offsite generation shown on net basis (purchases, sales, and transfers accounted for) and includes onsite non-

combustion renewable output 

* Electricity export refers to sales and transfers offsite of electricity to utilities and other entities

Feedstock energy excluded from primary, offsite, and onsite energy values and included in Energy for All Purposes
^ 

Excess steam refers to the sales and transfer offsite or purging of surplus steam 

Energy for All Purposes estimated at 127 TBtu 
Includes primary energy plus net energy consumed for nonfuel purposes, including feedstock use 
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Prepared for the U.S. Department of Energy, Advanced Manufacturing Office by Energetics 

Fuel 444 111

Electricity 

Generation 404040 

55.3.3 

Steam 

Generation 000 

0.00.0 

https://www.energetics.com/
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https://www.energy.gov/eere/amo/manufacturing-energy-and-carbon-footprints-2018-mecs
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Facility Lighting

0.30.3 0.00.0

Facility HVAC

1.41.4 0.20.2

Other Facility 
Support

0.10.1 0.00.0

Onsite 
Transportation

0.00.00.00.0

ProcessProcessTotal Onsite

54

1

Page 2 of 3
Prepared for the U.S. Department of Energy, Advanced Manufacturing Office by Energetics

Manufacturing Energy and Carbon Footprint Onsite Energy Use: 54 TBtu 

Sector: Semiconductor and Related Devices (NAICS 334413) Onsite Emissions: 1 MMT CO2e 

Onsite 
Generation 

Process 
Energy 

000 

444 

000 

111 
555 

666 

111 

666 

888 

Steam 
Distribution 

Losses 

00 

22 

22 

11 

00 

11 

11 

555 

000 

000 

545454 

111 

Nonprocess 
Energy 

Electro-Chemical 

Process Heating 

111 

000 

999 
444 

333 

222 

111 

00 

11 

55 

Fuel Types 
0.4 0.4

0.7 0.1

0.1 0.0

2.0 0.3

0.10.13.63.6 

Greenhouse Gas (GHG) 

Emissions 
(MMT CO2e = Million Metric Tons 

Carbon Dioxide Equivalent) 

Total Emissions = 
Offsite Combustion Emissions + 
Onsite Combustion Emissions + 

Process Emissions 

Onsite Emissions = Onsite 
Combustion Emissions + 

Process Emissions 

Energy 
(TBtu = Trillion British 

Thermal Units) 

Combined 

Electricity 

Steam 

Fuel 

000 

00

es nd fuel type percentages

rounded to nearest whole number

Offsite generation shown on net basis 

(purchases, sales, and transfers

accounted for) and includes onsite non-

combustion renewable output 

* Refers to sales and transfers offsite of

e

0 

Machine Drive 

33 

11 

11 

00 

00 

33 

1.1

000 

Facility Lighting 

0.3 0.0 

Facility HVAC 

1.4 0.2 

Losses 

0.0

Fuel Type 
% of 

Total 

Natural GasNatural Gas 100%100% 

11 

11 

00 

11 

00 

11 

00 

11 

00 

Fans 

Compressed Air 

Materials Handling 

Other Systems 

Pumps 

Onsite  Energy

2018 

, 

Energy use data source:

2018 EIA MECS (with adjustments);
See webpage for details

E

Last Revised: December 2021

Notes:

Sector-wide aggregate data for year 2018;

energy valu a

electricity to utilities and other entities
^

Refers to sales and transfers offsite or

purging of surplus steam

Feedstock energy excluded

nergy use data source: 

2018 EIA MECS (with adjustments); 
See webpage for details 

Last Revised: December 2021 

Notes: 

Sector-wide aggregate data for year 2018; 

energy valu s and fuel type percentages 

rounded to nearest whole number 

Offsite generation shown on net basis 

(purchases, sales, and transfers 

accounted for) and includes onsite non-

combustion renewable output 

* Refers to sales and transfers offsite of

electricity to utilities and other entities
^ 

Refers to sales and transfers offsite or 

purging of surplus steam 

Feedstock energy excluded 

11

0.00.0 

000 

111 

000 

Conventional 

Boilers 
0.30.30.30.3 

222 

000 

000 

000 

Other 
Electricity 
Generation 

(excludes TBtu 
renewable, 

non-combustion 
electricity output) 

0.00.0 0.00.0 

11

1 

000 

000 
Other Facility 

Support 

0.1 0.0 

Onsite 
Transportation 

0.00.0 

Other 
Nonprocess 

0.2 0.1

1 

CHP/ 

Cogeneration 
0.10.10.10.1 

141414 777 

404040404040 404040 

555 

Process Cooling 

and Refrigeration 
0.8 0.0

Other Process Uses 

0.9 0.1

Electricity Export* 

Excess Steam 
^ 

00 

00 

<0.<0 1.1 

ProcessTotal Onsite 
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127

Prepared for the U.S. Department of Energy, Advanced Manufacturing Office by Energetics

Manufacturing Carbon Footprint Primary Energy Use: 127 TBtu 

Sector: Semiconductor and Related Devices (NAICS 334413) 

Fuel and  GHG 

Emissions, 

2018 

Page 3 of 3Page 3 of 3 

Steam 

Generation 

Facility HVAC 

Facility Lighting 

Other Facility 

Support 

Onsite 

Transportation 

Other Nonprocess 

Process Heating 

Process Cooling 

and Refrigeration 

Other Process 

Uses 

Electro-Chemical 

Machine Drive 

Pumps, Fans, 

Compressed Air, 

Materials Handling, 

Materials Processing, 

Other Systems 

113113113 

0.00.00.0 

Conventional 

Boilers 

CHP/ 

Cogeneration 

Other 

Electricity 

Generation 

Offsite 

Generation 

Onsite 

Generation 
Process 

Energy 

Nonprocess 

Energy 

Electricity 

Generation 

0.10.10.1 

0.00.00.0 

0.10.10.1 

0.00.00.0 

0.00.00.0 

000 

0.10.10.1 

0.00.00.0 

0.30.30.3555 

222 

000 

777 

000 

000 

111 

000 

000 

111 

000 

000 

111 

444 

141414 

127127127 

5.35.35.3 

0.00.00.0 

5.75.75.75.35.35.3 5.85.85.8 

0.10.10.1 

0.00.00.0 

0.00.00.0 

0.00.00.0 

0.20.20.2 

Total 

Greenhouse 

Gas Emissions 

6.16.1 

Total GHG Emissions: 

555 

MMT CO2e66 

Fuel

Combustion

Process

Fuel 

Combustion 

Process 

Emissions   

  
  

CaErbolecn Dtrioicxiidty  e  Equiva  lent)

Greenhouse Gas
(GHG) Emissions

(MMT CO2e - Million Metric
Tons Carbon Dioxide

Equivalent)

Energy use data source:

2018 EIA MECS (with adjustments)

Process emissions data source:

2021 EPA Inventory of U.S.
Greenhouse Gas Emissions and Sinks:
1990-2019 (with adjustments)

See webpage for details

Last Revised: December 2021

Notes:

Sector-wide aggregate data for year

2018; energy values rounded to

nearest whole number; emissions

values rounded to nearest tenth

Energy use data source: 

2018 EIA MECS (with adjustments) 

Process emissions data source: 

2021 EPA Inventory of U.S. 
Greenhouse Gas Emissions and Sinks: 
1990-2019 (with adjustments) 

See webpage for details 

Last Revised: December 2021 

Notes: 

Sector-wide aggregate data for year 

2018; energy values rounded to 

nearest whole number; emissions 

values rounded to nearest tenth 

Prepared for the U.S. Department of Energy, Advanced Manufacturing Office by Energetics 

https://www.energetics.com/
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Total Onsite

Offsite

479

24

Energy use 2018 EIA MECS (with adjustments). For full information on references, definitions, assumptions, and other sectors,

data source: visit this webpage

Last Revised: December 2021

Notes: Sector-wide aggregate data for year 2018; energy values rounded to nearest whole number

Offsite generation shown on net basis (purchases, sales, and transfers accounted for) and includes onsite non-

combustion renewable output

* Electricity export refers to sales and transfers offsite of electricity to utilities and other entities

Feedstock energy excluded from primary, offsite, and onsite energy values and included in Energy for All Purposes
^

Excess steam refers to the sales and transfer offsite or purging of surplus steam

Page 1 of 3
Prepared for the U.S. Department of Energy, Advanced Manufacturing Office by Energetics

Offsite 

Energy 

16.516.5 

Onsite 

Energy 
Electricity 

and Steam 

Generation 

Losses 
Process 

Losses 
44 

Nonprocess 

Losses 

7575 

Steam 

Distribution 

Losses 

22 

3030 

479479479479 

Generation 

and 

Transmission 

Losses 

Generation 

and 

Transmission 

Losses 

00 

225225 

161616 

349349349 

111 

121212 

6.96.923.523.5 

Onsite 

Generation 
(excludes TBtu 

renewable, non combustion 
electricity output) 

0.9

0.70.7 

Nonprocess 

Energy 

6.86.8 2.12.1 

Process 

Energy 

4.14.115.715.7 

254254254 238238238 248248248 

170170170 

787878 

Electricity Export* 

Excess Steam 
^ 

00 

00 

0.8

Manufacturing Energy and Carbon Footprint Primary Energy Use: 479 TBtu 

Sector:  Fabricated Metals (NAICS 332) Total GHG Emissions: 24 MMT CO2e 

Primary Energy, 

2018 

Energy 
(TBtu = Trillion British 

Thermal Units) 

Fuel 

Electricity 

Steam 

Combined 

Losses 

Greenhouse Gas (GHG) 

Emissions 
(MMT CO2e = Million Metric Tons 

Carbon Dioxide Equivalent) 

Offsite 

Total Onsite 

Total Emissions = 

Offsite Emissions + 

Onsite (Combustion + 

Process) Emissions 

Energy use 2018 EIA MECS (with adjustments). For full information on references, definitions, assumptions, and other sectors, 

data source: visit this webpage 

Last Revised: December 2021 

Notes: Sector-wide aggregate data for year 2018; energy values rounded to nearest whole number 

Offsite generation shown on net basis (purchases, sales, and transfers accounted for) and includes onsite non-

combustion renewable output 

* Electricity export refers to sales and transfers offsite of electricity to utilities and other entities

Feedstock energy excluded from primary, offsite, and onsite energy values and included in Energy for All Purposes
^ 

Excess steam refers to the sales and transfer offsite or purging of surplus steam 

Energy for All Purposes estimated at 482 TBtu 
Includes primary energy plus net energy consumed for nonfuel purposes, including feedstock use 

Page 1 of 3 
Prepared for the U.S. Department of Energy, Advanced Manufacturing Office by Energetics 

Electricity 

Generation 124124124 

1166.5.5 

Steam 

Generation 111 

0.10.1 

Fuel 999 121212

https://www.energetics.com/
https://www.energetics.com/
https://www.energy.gov/eere/amo/manufacturing-energy-and-carbon-footprints-2018-mecs
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Facility Lighting

1.81.8 0.00.0

Facility HVAC

4.14.1 1.81.8

Other Facility 
Support

0.50.5 0.10.1

Onsite 
Transportation

0.20.20.30.3

ProcessProcessTotal Onsite

254

7

Natural Gas 96%

HGL (excl. natural 

gasoline)
2%

Distillate Fuel Oil < 1%

Other Fuels < 1%

Page 2 of 3
Prepared for the U.S. Department of Energy, Advanced Manufacturing Office by Energetics

Manufacturing Energy and Carbon Footprint Onsite Energy Use: 254 TBtu 

Sector:  Fabricated Metals (NAICS 332) Onsite Emissions: 7 MMT CO2e 

00 

22 

Nonprocess 
Energy 

181818 
333333 

444 

11 

1010 

1818 

6.8 2.1

000 

Facility HVAC 

4.1 1.8 

electricity to utilities and other entities
^

Refers to sales and transfers offsite or

purging of surplus steam

Feedstock energy excluded

electricity to utilities and other entities
^ 

Refers to sales and transfers offsite or 

purging of surplus steam 

Feedstock energy excluded 

Onsite 
Generation 

Process 
Energy 

000 

333 

000 

333 
212121 

555 

666 

222 

545454 

Steam 
Distribution 

Losses 

33 

22 

3333 

33 

22 

222 

111 

000 

254254254 

727272 

Electro-Chemical 

Process Heating 

Fuel Types 
0.9 0.8

6.6 3.8

0.8 0.0

4.115.7

000 

111 

Machine Drive 

1313 

1212 

1919 

22 

66 

33 

7.1 0.1

11 

1010 

00 

1515 

33 

00 

00 

55 

33 

Fans 

Compressed Air 

Materials Handling 

Other Systems 

Pumps 

Onsite  Energy, 

2018 

Energy use data source:

2018 EIA MECS (with adjustments);
See webpage for details

Last Revised: December 2021

Notes:

Sector-wide aggregate data for year 2018;

energy values and fuel type percentages

rounded to nearest whole number

Offsite generation shown on net basis 

(purchases, sales, and transfers

accounted for) and includes onsite non-

combustion renewable output 

* Refers to sales and transfers offsite of

Energy use data source: 

2018 EIA MECS (with adjustments); 
See webpage for details 

Last Revised: December 2021 

Notes: 

Sector-wide aggregate data for year 2018; 

energy values and fuel type percentages 

rounded to nearest whole number 

Offsite generation shown on net basis 

(purchases, sales, and transfers 

accounted for) and includes onsite non-

combustion renewable output 

* Refers to sales and transfers offsite of

0.0

000 

333 

111 

Conventional 

Boilers 
0.10.2

131313 

000 

111 

222 

Other 
Electricity 
Generation 

(excludes TBtu 
renewable, 

non-combustion 
electricity output) 

0.0 0.0

777 

CHP/ 

Cogeneration 
0.70.7

129129129 115115115 

123123123124124124 125125125 

111111 

Process Cooling 

and Refrigeration 
0.7 0.0

Other Process Uses 

0.5 0.2

Electricity Export* 

Excess Steam 
^ 

00 

00 

0.70.7 
Fuel Type 

% of 

Total 

Natural Gas 96% 

HGL (excl. natural 

gasoline) 
2% 

Distillate Fuel Oil < 1% 

Other Fuels < 1% 

Energy 
(TBtu = Trillion British 

Thermal Units) 

Fuel 

Electricity 

Steam 

Combined 

Losses 

Greenhouse Gas (GHG) 

Emissions 
(MMT CO2e = Million Metric Tons 

Carbon Dioxide Equivalent) 

Total Onsite Process 

Total Emissions = 
Offsite Combustion Emissions + 
Onsite Combustion Emissions + 

Process Emissions 

Onsite Emissions = Onsite 
Combustion Emissions + 

Process Emissions 
Page 2 of 3 

Prepared for the U.S. Department of Energy, Advanced Manufacturing Office by Energetics 

141414 
Facility Lighting 

1.8 0.0 

333 
222 

0.5 0.1 

Other Facility 
Support 

111 
333 

Onsite 
Transportation

0.20.3 

000 

Other 
Nonprocess 

00.0.0 0.00.0 

000 

https://www.energy.gov/eere/amo/manufacturing-energy-and-carbon-footprints-2018-mecs
https://www.energy.gov/eere/amo/manufacturing-energy-and-carbon-footprints-2018-mecs
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Electricity

Energy

(TBtu Trillion British Thermal

Units)

Emissions

(MMT CO2e Million Metric Tons

Carbon Dioxide Equivalent)

479

Prepared for the U.S. Department of Energy, Advanced Manufacturing Office by Energetics

Manufacturing Carbon Footprint Primary Energy Use: 479 TBtu 

Sector:  Fabricated Metals (NAICS 332) 

Fuel and  GHG 

Emissions, 

2018 

Page 3 of 3Page 3 of 3 

Steam 

Generation 

Facility HVAC 

Facility Lighting 

Other Facility 

Support 

Onsite 

Transportation 

Other Nonprocess 

Process Heating 

Process Cooling 

and Refrigeration 

Other Process 

Uses 

Electro-Chemical 

Machine Drive 

Pumps, Fans, 

Compressed Air, 

Materials Handling, 

Materials Processing, 

Other Systems 

349349349 

0.00.00.0 

Conventional 

Boilers 

CHP/ 

Cogeneration 

Other 

Electricity 

Generation 

Offsite 

Generation 

Onsite 

Generation 
Process 

Energy 

Nonprocess 

Energy 

Electricity 

Generation 

3.83.83.8 

0.00.00.0 

0.20.20.2 

0.00.00.0 

0.10.10.1 

111 

0.70.70.7 

0.00.00.0 

0.10.10.1222 

131313 

000 

115115115 

000 

111 

727272 

000 

333 

000 

222 

000 

333 

333333 

129129129 

479479479 

16.516.516.5 

0.10.10.1 

17.317.317.316.516.516.5 21.421.421.4 

0.00.00.0 

0.10.10.1 

0.20.20.2 

0.00.00.0 

1.81.81.8 

Total 

Greenhouse 

Gas Emissions 

23.523.5 

Total GHG Emissions: 

383838 

MMT CO2e2424 

Fuel

Combustion

Process

Fuel
(TBtu = Trillion British

Thermal Units)

Greenhouse Gas

(GHG) Emissions
(MMT CO2e - Million Metric

Tons Carbon Dioxide

Equivalent)

Fuel 

Combustion 

Process 

Fuel 
(TBtu = Trillion British 

Thermal Units) 

Greenhouse Gas 

(GHG) Emissions 
(MMT CO2e - Million Metric 

Tons Carbon Dioxide 

Equivalent) 

Energy use data source:

2018 EIA MECS (with adjustments)

Process emissions data source:

2021 EPA Inventory of U.S.
Greenhouse Gas Emissions and Sinks:
1990-2019 (with adjustments)

See webpage for details

Last Revised: December 2021

Notes:

Sector-wide aggregate data for year

2018; energy values rounded to

nearest whole number; emissions

values rounded to nearest tenth

Energy use data source: 

2018 EIA MECS (with adjustments) 

Process emissions data source: 

2021 EPA Inventory of U.S. 
Greenhouse Gas Emissions and Sinks: 
1990-2019 (with adjustments) 

See webpage for details 

Last Revised: December 2021 

Notes: 

Sector-wide aggregate data for year 

2018; energy values rounded to 

nearest whole number; emissions 

values rounded to nearest tenth 

Prepared for the U.S. Department of Energy, Advanced Manufacturing Office by Energetics 

https://www.energetics.com/
https://www.energetics.com/
https://www.energy.gov/eere/amo/manufacturing-energy-and-carbon-footprints-2018-mecs
https://www.energy.gov/eere/amo/manufacturing-energy-and-carbon-footprints-2018-mecs
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866866

Total Onsite

Offsite

Energy use 2018 EIA MECS (with adjustments). For full information on references, definitions, assumptions, and other sectors,

data source: visit this webpage

Last Revised: December 2021

Notes: Sector-wide aggregate data for year 2018; energy values rounded to nearest whole number

Offsite generation shown on net basis (purchases, sales, and transfers accounted for) and includes onsite non-

combustion renewable output

* Electricity export refers to sales and transfers offsite of electricity to utilities and other entities

Feedstock energy excluded from primary, offsite, and onsite energy values and included in Energy for All Purposes
^

Excess steam refers to the sales and transfer offsite or purging of surplus steam

Page 1 of 3
Prepared for the U.S. Department of Energy, Advanced Manufacturing Office by Energetics

Manufacturing Energy and Carbon  Footprint 
Sector:  Food and Beverage (NAICS 311, 312) 

Primary E nergy Use: 11,,993355 TBtu 

Total GHG Emissions: 9696 MMT  CO2e 

Primary Energy, 

2018 Onsite 

Energy 

Offsite 

Energy 
Electricity 

and Steam 

Generation 

Losses 
Process 

Losses 
110110 

Nonprocess 

Losses 

432432 

Steam 

Distribution 

Losses 

9393 

8181Steam 

Generation 

1,9351,9351,9351,935 

333333 

Generation 

and 

Transmission 

Losses 

Generation 

and 

Transmission 

Losses 

1212 

661661 

552552552 

1,0241,0241,024 

454545 

442442442 

2.42.4 

50.650.6 45.145.195.795.7 

866866866 

Onsite 

Generation 
(excludes TBtu 

renewable, non combustion 
electricity output) 

28.6

0.60.6 

363363363 

Electricity 

Generation 

48.248.2 

Nonprocess 

Energy 

16.116.1 4.94.9 

Process 

Energy 

12.912.951.151.1 

1,2621,2621,262 710710710 1,0591,0591,059 

837837837 

222222222 

Electricity Export* 

Excess Steam 
^ 

00 

00 

Fuel 

27.4

Energy 
(TBtu = Trillion British 

Thermal Units) 

Fuel 

Electricity 

Steam 

Combined 

Losses 

Greenhouse Gas (GHG) 

Emissions 
(MMT CO2e = Million Metric Tons 

Carbon Dioxide Equivalent) 

Offsite 

Total Onsite 

Total Emissions = 

Offsite Emissions + 

Onsite (Combustion + 

Process) Emissions 

Energy use 2018 EIA MECS (with adjustments). For full information on references, definitions, assumptions, and other sectors, 

data source: visit this webpage 

Last Revised: December 2021 

Notes: Sector-wide aggregate data for year 2018; energy values rounded to nearest whole number 

Offsite generation shown on net basis (purchases, sales, and transfers accounted for) and includes onsite non-

combustion renewable output 

* Electricity export refers to sales and transfers offsite of electricity to utilities and other entities

Feedstock energy excluded from primary, offsite, and onsite energy values and included in Energy for All Purposes
^ 

Excess steam refers to the sales and transfer offsite or purging of surplus steam 

Energy for All Purposes estimated at 1,952 TBtu 
Includes primary energy plus net energy consumed for nonfuel purposes, including feedstock use 

Page 1 of 3 
Prepared for the U.S. Department of Energy, Advanced Manufacturing Office by Energetics 

https://www.energetics.com/
https://www.energetics.com/
https://www.energy.gov/eere/amo/manufacturing-energy-and-carbon-footprints-2018-mecs
https://www.energy.gov/eere/amo/manufacturing-energy-and-carbon-footprints-2018-mecs
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Facility Lighting

4.24.2 0.00.0

Facility HVAC

8.68.6 3.33.3

Other Facility 
Support

2.22.2 1.31.3

Onsite 
Transportation

0.20.20.80.8

ProcessProcessTotal Onsite

1,262

45

Page 2 of 3
Prepared for the U.S. Department of Energy, Advanced Manufacturing Office by Energetics

ricity to utilities and other entities
^

Refers to sales and transfers offsite or

purging of surplus steam

Feedstock energy excluded

electelectricity to utilities and other entities
^ 

Refers to sales and transfers offsite or 

purging of surplus steam 

Feedstock energy excluded 

Manufacturing Energy and Carbon Footprint Onsite Energy Use: 1,262 TBtu 

Sector:  Food and Beverage (NAICS 311, 312) Onsite Emissions: 45 MMT CO2e 

Onsite 
Generation 

Process 
Energy 

141414 

192192192 

111 

259259259 
121212 

979797 

222 

555 

163163163 

Steam 
Distribution 

Losses 

11 

3939 

256256 
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9393 

236236236 

333333 

111 

1,2621,2621,262 

194194194 

Electro-Chemical 

Process Heating 

Fuel Types 
28.6 27.4

13.9 10.7

0.3 0.0

12.912.951.151.1 

202020 

323232 

Machine Drive 

4646 

4646 

2525 

99 

55 

6161 

22.4 0.8

2626 

3939 

22 

2020 

33 

5454 

11 

1919 

5555 

Fans 

Compressed Air 

Materials Handling 

Other Systems 

Pumps 

Onsite  Energy, 

2018 

0.00.0 

151515 

Conventional 

Boilers 
9.69.610.810.8 

305305305 

222 

101010 

999 

Other 
Electricity 
Generation 

(excludes TBtu 
renewable, 

non-combustion 
electricity output) 

0.10.1 0.10.1 

241241241 

CHP/ 

Cogeneration 
17.617.617.617.6 

354354354363363363 363363363 

466466466 

0.60.6 

44 

22 

Nonprocess 
Energy 

111 

444 

404040 
616161 

383838 

333333 

777 

88 

2323 

4444 

16.1 4.9

Greenhouse Gas (GHG) 

Emissions 
(MMT CO2e = Million Metric Tons 

Carbon Dioxide Equivalent) 

Total Emissions = 
Offsite Combustion Emissions + 
Onsite Combustion Emissions + 

Process Emissions 

Onsite Emissions = Onsite 

111111 

Facility Lighting 

4.2 0.0 

Facility HVAC 

8.6 3.3 

ye r 2018;

energy values and fuel type percentages

rounded to nearest whole number

Offsite generation shown on net basis 

(purchases, sales, and transfers

accounted for) and includes onsite non-

combustion renewable output 

* Refers to sales and transfers offsite of

y

Combustion Emissions + 
Process Emissions 

Energy 
(TBtu = Trillion British 

Thermal Units) 

Combined 

Electricity 

Steam 

Fuel 

Losses 

Fuel Type 
% of 

Total 

Natural GasNatural Gas 

BiomassBiomass 

CoalCoal 

Waste Gas

(byproduct fuel)

Waste Gas 

(byproduct fuel) 

HGL (excl. natural 

gasoline)

HGL (excl. natural 

gasoline) 

Other FuelsOther Fuels 

83%83% 

7%7% 

5%5% 

< 1%< 1% 

< 1%< 1% 

< 1%< 1% 

Energy use data source:

2018 EIA MECS (with adjustments);
See webpage for details

Last Revised: December 2021

Notes:

Sector-wide aggregate data for a

Energy use data source: 

2018 EIA MECS (with adjustments); 
See webpage for details 

Last Revised: December 2021 

Notes: 

Sector-wide aggregate data for ear 2018; 

energy values and fuel type percentages 

rounded to nearest whole number 

Offsite generation shown on net basis 

(purchases, sales, and transfers 

accounted for) and includes onsite non-

combustion renewable output 

* Refers to sales and transfers offsite of

111 

333 

242424 
Other Facility 

Support 

2.2 1.3 

Onsite 
Transportation 

0.20.8 

Other 
Nonprocess 

0.3 0.1

Electricity Export* 

Excess Steam 
^ 

00 

00 

ProcessTotal Onsite 

Distillate Fuel OilDistillate Fuel Oil 2%2% 

Coke and BreezeCoke and Breeze < 1%< 1% 

Page 2 of 3 
Prepared for the U.S. Department of Energy, Advanced Manufacturing Office by Energetics 

868686666 333222333 

444 Process Cooling 

and Refrigeration 
1122.6.6 0.20.2 

202020 Other Process Uses 

11.9.9 1.21.2 

https://www.energy.gov/eere/amo/manufacturing-energy-and-carbon-footprints-2018-mecs
https://www.energy.gov/eere/amo/manufacturing-energy-and-carbon-footprints-2018-mecs
https://www.energetics.com/
https://www.energetics.com/
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1,935

Prepared for the U.S. Department of Energy, Advanced Manufacturing Office by Energetics

Fuel

Fuel
(TBtu = Trillion British

Thermal Units)

Greenhouse Gas

(MMT CO2e - Million Metric

Tons Carbon Dioxide

Fuel 
(TBtu = Trillion British 

Thermal Units) 

Greenhouse Gas 

(MMT CO2e - Million Metric 

Tons Carbon Dioxide 

Energy use data source:

2018 EIA MECS (with adjustments)

Process emissions data source:

2021 EPA Inventory of U.S.

1990-2019 (with adjustments)

See webpage for details

Last Revised: December 2021

Energy use data source: 

2018 EIA MECS (with adjustments) 

Process emissions data source: 

2021 EPA Inventory of U.S. 

1990-2019 (with adjustments) 

See webpage for details 

Last Revised: December 2021 

1,9351,9351,935 

Sector:  Food and Beverage (NAICS 311, 312) 

Fuel and  GHG 

Emissions, 

2018 

Page 3 of 3Page 3 of 3 

Facility HVAC 

Other Facility 

Support 

Onsite 

Transportation 

0.00.00.0
Process 

Energy 

Nonprocess 

Energy 

0.10.10.1 

1.31.31.3 

0.20.20.2 

0.00.00.0 

3.33.33.3 

Total 

Greenhouse 

Gas Emissions 

95.795.7 

Total GHG Emissions: MMT CO2e9696 

Combustion

Process

Equivalent)

Combustion 

Process 

Equivalent) 

Greenhouse Gas Emissions and Sinks:

Notes:

Sector-wide aggregate data for year

2018; energy values rounded to

nearest whole number; emissions

values rounded to nearest tenth

Greenhouse Gas Emissions and Sinks: 

Notes: 

Sector-wide aggregate data for year 

2018; energy values rounded to 

nearest whole number; emissions 

values rounded to nearest tenth 

50.650.650.6 

Manufacturing Carbon Footprint Primary Energy Use: 1,935 TBtu 

78.078.078.0 90.990.990.9 

Prepared for the U.S. Department of Energy, Advanced Manufacturing Office by Energetics 
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Cogeneration 
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323323323 898989 
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202020 
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Materials Processing, 

Other Systems 
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Process Cooling 

and Refrigeration 

Other Process 

Uses 

Electro-Chemical 
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0.0.0.000 
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111 Other Nonprocess 
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https://www.energetics.com/
https://www.energetics.com/
https://www.energy.gov/eere/amo/manufacturing-energy-and-carbon-footprints-2018-mecs
https://www.energy.gov/eere/amo/manufacturing-energy-and-carbon-footprints-2018-mecs


 

 

 
  

 

 
 

 

  

 

 

 

  

 

 

  

 

 

 

  

  

 

 

 

 

 

 

 

       
 

 

 
      

 
      

   
          

         

   

   

            

          

  

         

         

          

         

   

   

            

          

  

         

         

          

 

 

 

-

2,1402,140

Total Onsite

Offsite

2,883

80

Energy use 2018 EIA MECS (with adjustments). For full information on references, definitions, assumptions, and other sectors,

data source: visit this webpage

Last Revised: December 2021

Notes: Sector-wide aggregate data for year 2018; energy values rounded to nearest whole number

Offsite generation shown on net basis (purchases, sales, and transfers accounted for) and includes onsite non-

combustion renewable output

* Electricity export refers to sales and transfers offsite of electricity to utilities and other entities

Feedstock energy excluded from primary, offsite, and onsite energy values and included in Energy for All Purposes
^

Excess steam refers to the sales and transfer offsite or purging of surplus steam

Page 1 of 3
Prepared for the U.S. Department of Energy, Advanced Manufacturing Office by Energetics

Offsite 

Energy 

35.435.4 

Onsite 

Energy 
Electricity 

and Steam 

Generation 

Losses 
Process 

Losses 
488488 

Nonprocess 

Losses 

863863 

Steam 

Distribution 

Losses 

260260 

8181 

2,8832,8832,8832,883 

Generation 

and 

Transmission 

Losses 

Generation 

and 

Transmission 

Losses 

1414 

444444 

1,8821,8821,882 

689689689 

535353 

1,3941,3941,394 

44.444.479.879.8 

Onsite 

Generation 
(excludes TBtu 

renewable, non combustion 
electricity output) 

31.6

1.41.4 

Nonprocess 

Energy 

7.47.4 2.52.5 

Process 

Energy 

11.211.240.940.9 

2,4252,4252,425 543543543 1,6771,6771,677 

1,4531,4531,453 

224224224 

Electricity Export* 

Excess Steam 
^ 

2222 

00 

30.8

Manufacturing Energy and Carbon Footprint Primary Energy Use: 2,883 TBtu 

Sector: Forest Products (NAICS 321, 322) Total GHG Emissions: 80 MMT CO2e 

Primary Energy, 

2018 

Energy 
(TBtu = Trillion British 

Thermal Units) 

Fuel 

Electricity 

Steam 

Combined 

Losses 

Greenhouse Gas (GHG) 

Emissions 
(MMT CO2e = Million Metric Tons 

Carbon Dioxide Equivalent) 

Offsite 

Total Onsite 

Total Emissions = 

Offsite Emissions + 

Onsite (Combustion + 

Process) Emissions 

Energy use 2018 EIA MECS (with adjustments). For full information on references, definitions, assumptions, and other sectors, 

data source: visit this webpage 

Last Revised: December 2021 

Notes: Sector-wide aggregate data for year 2018; energy values rounded to nearest whole number 

Offsite generation shown on net basis (purchases, sales, and transfers accounted for) and includes onsite non-

combustion renewable output 

* Electricity export refers to sales and transfers offsite of electricity to utilities and other entities

Feedstock energy excluded from primary, offsite, and onsite energy values and included in Energy for All Purposes
^ 

Excess steam refers to the sales and transfer offsite or purging of surplus steam 

Energy for All Purposes estimated at 2,887 TBtu 
Includes primary energy plus net energy consumed for nonfuel purposes, including feedstock use 

Page 1 of 3 
Prepared for the U.S. Department of Energy, Advanced Manufacturing Office by Energetics 

Fuel 2,2,2,141414000 
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Generation 245245245 
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Steam 

Generation 404040 

2.82.8 

https://www.energetics.com/
https://www.energetics.com/
https://www.energy.gov/eere/amo/manufacturing-energy-and-carbon-footprints-2018-mecs
https://www.energy.gov/eere/amo/manufacturing-energy-and-carbon-footprints-2018-mecs
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Facility Lighting

1.91.9 0.00.0

Facility HVAC

3.53.5 1.31.3

Other Facility 
Support

0.60.6 0.10.1

Onsite 
Transportation

1.01.01.21.2

ProcessProcessTotal Onsite

2,425

44

Page 2 of 3
Prepared for the U.S. Department of Energy, Advanced Manufacturing Office by Energetics

ricity to utilities and other entities
^

Refers to sales and transfers offsite or

purging of surplus steam

Feedstock energy excluded

electelectricity to utilities and other entities
^ 

Refers to sales and transfers offsite or 

purging of surplus steam 

Feedstock energy excluded 

Manufacturing Energy and Carbon Footprint Onsite Energy Use: 2,425 TBtu 

Sector: Forest Products (NAICS 321, 322) Onsite Emissions: 44 MMT CO2e 
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Process 
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Steam 
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Materials Handling 

Other Systems 

Pumps 

Onsite  Energy, 

2018 

0.00.0 

111111 

Conventional 

Boilers 
4.34.35.15.1 

1,5851,5851,585 

666 

151515 

138138138 

Other 
Electricity 
Generation 

(excludes TBtu 
renewable, 

non-combustion 
electricity output) 

0.30.3 0.30.3 

1,0351,0351,035 

CHP/ 

Cogeneration 
26.126.126.126.1 

239239239245245245 373373373 

1,2991,2991,299 

1.41.4 

1313 

99 

Nonprocess 
Energy 

000 

111 

212121 
242424 

919191 

191919 

777 

11 

1313 

4444 

7.4 2.5

Greenhouse Gas (GHG) 

Emissions 
(MMT CO2e = Million Metric Tons 

Carbon Dioxide Equivalent) 

Total Emissions = 
Offsite Combustion Emissions + 
Onsite Combustion Emissions + 

Process Emissions 

Onsite Emissions = Onsite 

434343 

Facility Lighting 

1.9 0.0 

Facility HVAC 

3.5 1.3 

149149 
Energ use data source:

2018 EIA MECS (with adjustments);
See webpage for details

Last Revised: December 2021

Notes:

Sector-wide aggregate data for year 2018;

energy values and fuel type percentages

rounded to nearest whole number

Offsite generation shown on net basis 

(purchases, sales, and transfers

accounted for) and includes onsite non-

combustion renewable output 

* Refers to sales and transfers offsite of

Ener

Combustion Emissions + 
Process Emissions 

Energy 
(TBtu = Trillion British 

Thermal Units) 

Combined 

Electricity 

Steam 

Fuel 

Losses 

Fuel Type 
% of 

Total 

BiomassBiomass 

Petroleum Coke

(byproduct fuel)

Petroleum Coke 

(byproduct fuel) 

CoalCoal 

Distillate and

Residual Fuel Oils

Distillate and 

Residual Fuel Oils 

HGL (excl. natural

gasoline)

HGL (excl. natural 

gasoline) 

Other FuelsOther Fuels 

25%25% 

< 1%< 1% 

3%3% 

1%1% 

< 1%< 1% 

< 1%< 1% 

ygy use data source: 

2018 EIA MECS (with adjustments); 
See webpage for details 

Last Revised: December 2021 

Notes: 

Sector-wide aggregate data for year 2018; 

energy values and fuel type percentages 

rounded to nearest whole number 

Offsite generation shown on net basis 

(purchases, sales, and transfers 

accounted for) and includes onsite non-

combustion renewable output 

* Refers to sales and transfers offsite of

111 

151515 

222 
Other Facility 

Support 

0.6 0.1 

Onsite 
Transportation 

1.01.2 

Other 
Nonprocess 

0.2 0.1

Electricity Export* 

Excess Steam 
^ 

2222 

00 

ProcessTotal Onsite 

Pulping Liquor or

Black Liquor

(byproduct fuel)

Pulping Liquor or 

Black Liquor 

(byproduct fuel) 

40%40% 

Natural GasNatural Gas 30%30% 

Waste Oils/Tars

and Waste

Materials

(byproduct fuel)

Waste Oils/Tars 

and Waste 

Materials 

(byproduct fuel) 

< 1%< 1% 

Page 2 of 3 
Prepared for the U.S. Department of Energy, Advanced Manufacturing Office by Energetics 

2,2,2,141414000 222666555 

000 

151515 Other Process Uses 

11.2.2 0.90.9 

Process Cooling 

and Refrigeration 
00.9.9 0.00.0 

https://www.energy.gov/eere/amo/manufacturing-energy-and-carbon-footprints-2018-mecs
https://www.energy.gov/eere/amo/manufacturing-energy-and-carbon-footprints-2018-mecs
https://www.energetics.com/
https://www.energetics.com/
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Electricity

Energy

(TBtu Trillion British Thermal

Units)

Emissions

(MMT CO2e Million Metric Tons

Carbon Dioxide Equivalent)

2,883

Prepared for the U.S. Department of Energy, Advanced Manufacturing Office by Energetics

Fuel
(TBtu = Trillion British

Thermal Units)

Greenhouse Gas

(GHG) Emissions
(MMT CO2e - Million Metric

Tons Carbon Dioxide

Fuel 
(TBtu = Trillion British

Thermal Units) 

Greenhouse Gas 

(GHG) Emissions
(MMT CO2e - Million Metric 

Tons Carbon Dioxide 

Energy use data source:

2018 EIA MECS (with adjustments)

Process emissions data source:

2021 EPA Inventory of U.S.

1990-2019 (with adjustments)

See webpage for details

Last Revised: December 2021

Energy use data source: 

2018 EIA MECS (with adjustments) 

Process emissions data source: 

2021 EPA Inventory of U.S. 

1990-2019 (with adjustments) 

See webpage for details 

Last Revised: December 2021 

Sector: Forest Products (NAICS 321, 322) 

Fuel and  GHG 

Emissions, 

2018 

Page 3 of 3Page 3 of 3 

Facility HVAC 

Other Facility 

Support 

Onsite 

Transportation 

0.00.00.0
Process 

Energy 

Nonprocess 

Energy 

0.10.10.1 

0.10.10.1 

1.01.01.0 

0.00.00.0 

1.31.31.3 

Total 

Greenhouse 

Gas Emissions 

79.879.8 

Total GHG Emissions: MMT CO2e8080 

Combustion

Process

Equivalent)

Combustion 

Process 

Equivalent) 

Greenhouse Gas Emissions and Sinks:

Notes:

Sector-wide aggregate data for year

2018; energy values rounded to

nearest whole number; emissions

values rounded to nearest tenth

Greenhouse Gas Emissions and Sinks: 

Notes: 

Sector-wide aggregate data for year 

2018; energy values rounded to 

nearest whole number; emissions 

values rounded to nearest tenth 

Manufacturing Carbon Footprint Primary Energy Use: 2,883 TBtu 

66.166.166.1 77.377.377.3 

Prepared for the U.S. Department of Energy, Advanced Manufacturing Office by Energetics 

689689689 

535353 

Offsite 

Generation 

Electricity 

Generation 
323232...555 

2.2.2.888 
Steam 

Generation 

285285285 

1,1,1,585858555 

666 

2,2,2,141414000 

FuelFuel 

265265265 

000 

111111 

196196196 

000 

151515 

424242 

Onsite 

Generation 

Conventional 

Boilers 

CHP/ 

Cogeneration 

Other 

Electricity 

Generation 

262626...111 

0.0.0.333 

4.4.4.333 Process Heating 

Process Cooling 

and Refrigeration 

Other Process 

Uses 

Electro-Chemical 

Machine Drive 

Pumps, Fans, 

Compressed Air, 

Materials Handling, 

Materials Processing, 

Other Systems 

9.9.9.777 

0.0.0.000 

0.0.0.999 

0.0.0.000 

0.0.0.777 

151515 

111 

222 

000 

242424 

Facility Lighting 

Other Nonprocess 

2,2,2,883883883 

353535...444 

https://www.energetics.com/
https://www.energetics.com/
https://www.energy.gov/eere/amo/manufacturing-energy-and-carbon-footprints-2018-mecs
https://www.energy.gov/eere/amo/manufacturing-energy-and-carbon-footprints-2018-mecs
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5555

Total Onsite

Offsite

160

7

Energy use 2018 EIA MECS (with adjustments). For full information on references, definitions, assumptions, and other sectors,

data source: visit this webpage

Last Revised: December 2021

Notes: Sector-wide aggregate data for year 2018; energy values rounded to nearest whole number

Offsite generation shown on net basis (purchases, sales, and transfers accounted for) and includes onsite non-

combustion renewable output

* Electricity export refers to sales and transfers offsite of electricity to utilities and other entities

Feedstock energy excluded from primary, offsite, and onsite energy values and included in Energy for All Purposes
^

Excess steam refers to the sales and transfer offsite or purging of surplus steam

Page 1 of 3
Prepared for the U.S. Department of Energy, Advanced Manufacturing Office by Energetics

Offsite 

Energy 

4.94.9 

Onsite 

Energy 
Electricity 

and Steam 

Generation 

Losses 
Process 

Losses 
00 

Nonprocess 

Losses 

4040 

Steam 

Distribution 

Losses 

00 

66 

160160160160 

Generation 

and 

Transmission 

Losses 

Generation 

and 

Transmission 

Losses 

00 

6868 

111 

105105105 

000 

111 

2.42.47.37.3 

Onsite 

Generation 
(excludes TBtu 

renewable, non combustion 
electricity output) 

0.0

<0.1<0.1 

Nonprocess 

Energy 

1.31.3 0.50.5 

Process 

Energy 

1.81.86.06.0 

929292 919191 929292 

767676 

161616 

Electricity Export* 

Excess Steam 
^ 

00 

00 

0.0

Manufacturing Energy and Carbon Footprint Primary Energy Use: 160 TBtu 

Sector:  Foundries (NAICS 3315) Total GHG Emissions: 7 MMT CO2e 

Primary Energy, 

2018 

Energy 
(TBtu = Trillion British 

Thermal Units) 

Fuel 

Electricity 

Steam 

Combined 

Losses 

Greenhouse Gas (GHG) 

Emissions 
(MMT CO2e = Million Metric Tons 

Carbon Dioxide Equivalent) 

Offsite 

Total Onsite 

Total Emissions = 

Offsite Emissions + 

Onsite (Combustion + 

Process) Emissions 

Energy use 2018 EIA MECS (with adjustments). For full information on references, definitions, assumptions, and other sectors, 

data source: visit this webpage 

Last Revised: December 2021 

Notes: Sector-wide aggregate data for year 2018; energy values rounded to nearest whole number 

Offsite generation shown on net basis (purchases, sales, and transfers accounted for) and includes onsite non-

combustion renewable output 

* Electricity export refers to sales and transfers offsite of electricity to utilities and other entities

Feedstock energy excluded from primary, offsite, and onsite energy values and included in Energy for All Purposes
^ 

Excess steam refers to the sales and transfer offsite or purging of surplus steam 

Energy for All Purposes estimated at 161 TBtu 
Includes primary energy plus net energy consumed for nonfuel purposes, including feedstock use 

Page 1 of 3 
Prepared for the U.S. Department of Energy, Advanced Manufacturing Office by Energetics 

Fuel 555 555

Electricity 

Generation 373737 

44.9.9 

Steam 

Generation 000 

0.00.0 

https://www.energetics.com/
https://www.energetics.com/
https://www.energy.gov/eere/amo/manufacturing-energy-and-carbon-footprints-2018-mecs
https://www.energy.gov/eere/amo/manufacturing-energy-and-carbon-footprints-2018-mecs


 
 

 

 
 

 

 

  

  

 

 
 
 

  
 

 

 

 
 

 

    

     
  

   

  

      

      

    

   

    

  

 

   

    

    

 

   

    

     
  

   

  

      

      

    

   

    

  

 

   

    

    

 

   

 
      

 
      

 

        
 

  

 

 

 

 

00

Facility Lighting

0.30.3 0.00.0

Facility HVAC

0.90.9 0.50.5

Other Facility 
Support

0.10.1 0.00.0

Onsite 
Transportation

0.00.00.00.0

ProcessProcessTotal Onsite

92

2

Page 2 of 3
Prepared for the U.S. Department of Energy, Advanced Manufacturing Office by Energetics

Manufacturing Energy and Carbon Footprint Onsite Energy Use: 92 TBtu 

Sector:  Foundries (NAICS 3315) Onsite Emissions: 2 MMT CO2e 

Onsite 
Generation 

Process 
Energy 

000 

000 

000 

000 
161616 

111 

000 

222 

121212 

Steam 
Distribution 

Losses 

00 

00 

2929 

00 

00 

22 

00 

000 

000 

000 

929292 

404040 

Nonprocess 
Energy 

Electro-Chemical 

Process Heating 

000 

000 

333 
101010 

000 

222 

111 

00 

11 

44 

Fuel Types 
0.0 0.0

3.7 1.6

0.0 0.0

1.3 0.5

1.81.86.06.0 

Greenhouse Gas (GHG) 

Emissions 
(MMT CO2e = Million Metric Tons 

Carbon Dioxide Equivalent) 

Total Emissions = 
Offsite Combustion Emissions + 
Onsite Combustion Emissions + 

Process Emissions 

Onsite Emissions = Onsite 
Combustion Emissions + 

Process Emissions 

Energy 
(TBtu = Trillion British 

Thermal Units) 

Combined 

Electricity 

Steam 

Fuel 

000 

000 

000 

Facility Lighting 

0.3 0.0 

Facility HVAC 

0.9 0.5 

Machine Drive 

Losses 

44 

11 

88 

00 

00 

11 

1.7 0.1

Fuel Type 
% of 

Total 

Natural GasNatural Gas 

Coke and BreezeCoke and Breeze 

HGL (excl. natural 

gasoline)

HGL (excl. natural 

gasoline) 

80%80% 

18%18% 

2%2% 

00 

11 

00 

66 

00 

00 

00 

22 

00 

Fans 

Compressed Air 

Materials Handling 

Other Systems 

Pumps 

Onsite  Energ

2018 

y, 

EnE ergy use data source:

2018 EIA MECS (with adjustments);
See webpage for details

Last Revised: December 2021

Notes:

Sector-wide aggregate data for year 2018;

energy values and fuel type percentages

rounded to nearest whole number

Offsite generation shown on net basis 

(purchases, sales, and transfers

accounted for) and includes onsite non-

combustion renewable output 

* Refers to sales and transfers offsite of

electricity to utilities and other entities
^

Refers to sales and transfers offsite or

purging of surplus steam

Feedstock energy excluded

nergy use data source: 

2018 EIA MECS (with adjustments); 
See webpage for details 

Last Revised: December 2021 

Notes: 

Sector-wide aggregate data for year 2018; 

energy values and fuel type percentages 

rounded to nearest whole number 

Offsite generation shown on net basis 

(purchases, sales, and transfers 

accounted for) and includes onsite non-

combustion renewable output 

* Refers to sales and transfers offsite of

electricity to utilities and other entities
^ 

Refers to sales and transfers offsite or 

purging of surplus steam 

Feedstock energy excluded 

00

0.00.0 

000 

222 

222 

Conventional 

Boilers 
0.00.00.00.0 

111 

000 

000 

000 

Other 
Electricity 
Generation 

(excludes TBtu 
renewable, 

non-combustion 
electricity output) 

0.00.0 0.00.0 

00

0 

000 

000 
Other Facility 

Support 

0.1 0.0 

Onsite 
Transportation 

0.00.0 

Other 
Nonprocess 

0.0 0.0

0 

CHP/ 

Cogeneration 
0.00.00.00.0 

555555 545454 

373737373737 373737 

111 

Process Cooling 

and Refrigeration 
0.1 0.0

Other Process Uses 

0.4 0.1

Electricity Export* 

Excess Steam 
^ 

00 

00 

<0.<0 1.1 

ProcessTotal Onsite 

Page 2 of 3 
Prepared for the U.S. Department of Energy, Advanced Manufacturing Office by Energetics 

https://www.energy.gov/eere/amo/manufacturing-energy-and-carbon-footprints-2018-mecs
https://www.energy.gov/eere/amo/manufacturing-energy-and-carbon-footprints-2018-mecs
https://www.energetics.com/
https://www.energetics.com/
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Electricity

Energy

(TBtu Trillion British Thermal

Units)

Emissions

(MMT CO2e Million Metric Tons

Carbon Dioxide Equivalent)

160

Prepared for the U.S. Department of Energy, Advanced Manufacturing Office by Energetics

Manufacturing Carbon Footprint Primary Energy Use: 160 TBtu 

Sector:  Foundries (NAICS 3315) 

Fuel and  GHG 

Emissions, 

2018 

Page 3 of 3Page 3 of 3 

Steam 

Generation 

Facility HVAC 

Facility Lighting 

Other Facility 

Support 

Onsite 

Transportation 

Other Nonprocess 

Process Heating 

Process Cooling 

and Refrigeration 

Other Process 

Uses 

Electro-Chemical 

Machine Drive 

Pumps, Fans, 

Compressed Air, 

Materials Handling, 

Materials Processing, 

Other Systems 

105105105 

0.00.00.0 

Conventional 

Boilers 

CHP/ 

Cogeneration 

Other 

Electricity 

Generation 

Offsite 

Generation 

Onsite 

Generation 
Process 

Energy 

Nonprocess 

Energy 

Electricity 

Generation 

1.61.61.6 

0.00.00.0 

0.10.10.1 

0.00.00.0 

0.10.10.1 

000 

0.00.00.0 

0.00.00.0 

0.00.00.0000 

111 

000 

545454 

000 

222 

404040 

000 

000 

000 

000 

000 

222 

101010 

555555 

160160160 

4.94.94.9 

0.00.00.0 

5.05.05.04.94.94.9 6.86.86.8 

0.00.00.0 

0.00.00.0 

0.00.00.0 

0.00.00.0 

0.50.50.5 

Total 

Greenhouse 

Gas Emissions 

7.37.3 

Total GHG Emissions: 

101010 

MMT CO2e77 

Fuel

Combustion

Process

Fuel
(TBtu = Trillion British

Thermal Units)

Greenhouse Gas

(GHG) Emissions
(MMT CO2e - Million Metric

Tons Carbon Dioxide

Equivalent)

Fuel 

Combustion 

Process 

Fuel 
(TBtu = Trillion British

Thermal Units) 

Greenhouse Gas 

(GHG) Emissions
(MMT CO2e - Million Metric 

Tons Carbon Dioxide 

Equivalent) 

Energy use data source:

2018 EIA MECS (with adjustments)

Process emissions data source:

2021 EPA Inventory of U.S.
Greenhouse Gas Emissions and Sinks:
1990-2019 (with adjustments)

See webpage for details

Last Revised: December 2021

Notes:

Sector-wide aggregate data for year

2018; energy values rounded to

nearest whole number; emissions

values rounded to nearest tenth

Energy use data source: 

2018 EIA MECS (with adjustments) 

Process emissions data source: 

2021 EPA Inventory of U.S. 
Greenhouse Gas Emissions and Sinks: 
1990-2019 (with adjustments) 

See webpage for details 

Last Revised: December 2021 

Notes: 

Sector-wide aggregate data for year 

2018; energy values rounded to 

nearest whole number; emissions 

values rounded to nearest tenth 

Prepared for the U.S. Department of Energy, Advanced Manufacturing Office by Energetics 

https://www.energetics.com/
https://www.energetics.com/
https://www.energy.gov/eere/amo/manufacturing-energy-and-carbon-footprints-2018-mecs
https://www.energy.gov/eere/amo/manufacturing-energy-and-carbon-footprints-2018-mecs
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137137

Total Onsite

Offsite

272

15

Energy use 2018 EIA MECS (with adjustments). For full information on references, definitions, assumptions, and other sectors,

data source: visit this webpage

Last Revised: December 2021

Notes: Sector-wide aggregate data for year 2018; energy values rounded to nearest whole number

Offsite generation shown on net basis (purchases, sales, and transfers accounted for) and includes onsite non-

combustion renewable output

* Electricity export refers to sales and transfers offsite of electricity to utilities and other entities

Feedstock energy excluded from primary, offsite, and onsite energy values and included in Energy for All Purposes
^

Excess steam refers to the sales and transfer offsite or purging of surplus steam

Page 1 of 3
Prepared for the U.S. Department of Energy, Advanced Manufacturing Office by Energetics

Offsite 

Energy 

6.46.4 

Onsite 

Energy 
Electricity 

and Steam 

Generation 

Losses 
Process 

Losses 
00 

Nonprocess 

Losses 

9797 

Steam 

Distribution 

Losses 

00 

66 

272272272272 

Generation 

and 

Transmission 

Losses 

Generation 

and 

Transmission 

Losses 

00 

8787 

222 

135135135 

000 

222 

8.68.615.015.0 

Onsite 

Generation 
(excludes TBtu 

renewable, non combustion 
electricity output) 

0.1

0.10.1 

Nonprocess 

Energy 

1.31.3 0.30.3 

Process 

Energy 

8.18.113.513.5 

185185185 183183183 184184184 

170170170 

141414 

Electricity Export* 

Excess Steam 
^ 

00 

00 

0.1

Manufacturing Energy and Carbon Footprint Primary Energy Use: 272 TBtu 

Sector: Glass and Glass Products (NAICS 3272, 327993) Total GHG Emissions: 15 MMT CO2e 

Primary Energy, 

2018 

Energy 
(TBtu = Trillion British 

Thermal Units) 

Fuel 

Electricity 

Steam 

Combined 

Losses 

Greenhouse Gas (GHG) 

Emissions 
(MMT CO2e = Million Metric Tons 

Carbon Dioxide Equivalent) 

Offsite 

Total Onsite 

Total Emissions = 

Offsite Emissions + 

Onsite (Combustion + 

Process) Emissions 

Energy use 2018 EIA MECS (with adjustments). For full information on references, definitions, assumptions, and other sectors, 

data source: visit this webpage 

Last Revised: December 2021 

Notes: Sector-wide aggregate data for year 2018; energy values rounded to nearest whole number 

Offsite generation shown on net basis (purchases, sales, and transfers accounted for) and includes onsite non-

combustion renewable output 

* Electricity export refers to sales and transfers offsite of electricity to utilities and other entities

Feedstock energy excluded from primary, offsite, and onsite energy values and included in Energy for All Purposes
^ 

Excess steam refers to the sales and transfer offsite or purging of surplus steam 

Energy for All Purposes estimated at 274 TBtu 
Includes primary energy plus net energy consumed for nonfuel purposes, including feedstock use 

Page 1 of 3 
Prepared for the U.S. Department of Energy, Advanced Manufacturing Office by Energetics 

Electricity 

Generation 484848 

66.4.4 

Steam 

Generation 000 

0.00.0 

Fuel 777 131313

https://www.energetics.com/
https://www.energetics.com/
https://www.energy.gov/eere/amo/manufacturing-energy-and-carbon-footprints-2018-mecs
https://www.energy.gov/eere/amo/manufacturing-energy-and-carbon-footprints-2018-mecs
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Facility Lighting

0.40.4 0.00.0

Facility HVAC

0.90.9 0.30.3

Other Facility 
Support

0.00.0 0.00.0

Onsite 
Transportation

0.00.00.00.0

ProcessProcessTotal Onsite

185

9

Page 2 of 3
Prepared for the U.S. Department of Energy, Advanced Manufacturing Office by Energetics

Manufacturing Energy and Carbon Footprint Onsite Energy Use: 185 TBtu 

Sector: Glass and Glass Products (NAICS 3272, 327993) Onsite Emissions: 9 MMT CO2e 

Onsite 
Generation 

Process 
Energy 

000 

222 

000 

000 
191919 

444 

000 

111 

171717 

Steam 
Distribution 

Losses 

00 

11 

8484 

00 

00 

00 

00 

222 

000 

000 

185185185 

126126126 

Nonprocess 
Energy 

Electro-Chemical 

Process Heating 

000 

000 

444 
666 

111 

333 

000 

00 

22 

44 

Fuel Types 
0.1 0.1

9.2 6.7

0.0 0.0

1.3 0.3

8.18.113.513.5 

Greenhouse Gas (GHG) 

Emissions 
(MMT CO2e = Million Metric Tons 

Carbon Dioxide Equivalent) 

Total Emissions = 
Offsite Combustion Emissions + 
Onsite Combustion Emissions + 

Process Emissions 

Onsite Emissions = Onsite 
Combustion Emissions + 

Process Emissions 

Energy 
(TBtu = Trillion British 

Thermal Units) 

Combined 

Electricity 

Steam 

Fuel 

000 

000 

000 

Facility Lighting 

0.4 0.0 

Facility HVAC 

0.9 0.3 

Machine Drive 

Losses 

66 

66 

33 

22 

00 

33 

2.4 0.2

Fuel Type 
% of 

Total 

Natural GasNatural Gas 

Other FuelsOther Fuels 

99%99% 

1%1% 

11 

66 

00 

22 

00 

00 

00 

33 

00 

Fans 

Compressed Air 

Materials Handling 

Other Systems 

Pumps 

Onsite  Energy

2018 

, 

EnE ergy use data source:

2018 EIA MECS (with adjustments);
See webpage for details

Last Revised: December 2021

Notes:

Sector-wide aggregate data for year 2018;

energy values and fuel type percentages

rounded to nearest whole number

Offsite generation shown on net basis 

(purchases, sales, and transfers

accounted for) and includes onsite non-

combustion renewable output 

* Refers to sales and transfers offsite of

electricity to utilities and other entities
^

Refers to sales and transfers offsite or

purging of surplus steam

Feedstock energy excluded

nergy use data source: 

2018 EIA MECS (with adjustments); 
See webpage for details 

Last Revised: December 2021 

Notes: 

Sector-wide aggregate data for year 2018; 

energy values and fuel type percentages 

rounded to nearest whole number 

Offsite generation shown on net basis 

(purchases, sales, and transfers 

accounted for) and includes onsite non-

combustion renewable output 

* Refers to sales and transfers offsite of

electricity to utilities and other entities
^ 

Refers to sales and transfers offsite or 

purging of surplus steam 

Feedstock energy excluded 
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Prepared for the U.S. Department of Energy, Advanced Manufacturing Office by Energetics 
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Carbon Dioxide Equivalent)

272

Prepared for the U.S. Department of Energy, Advanced Manufacturing Office by Energetics

Manufacturing Carbon Footprint Primary Energy Use: 272 TBtu 

Sector: Glass and Glass Products (NAICS 3272, 327993) 

Fuel and  GHG 

Emissions, 

2018 

Page 3 of 3Page 3 of 3 
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Compressed Air, 
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Other Systems 
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Conventional 
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Nonprocess 
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Electricity 

Generation 
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666 
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(TBtu = Trillion British

Thermal Units)
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(GHG) Emissions
(MMT CO2e - Million Metric

Tons Carbon Dioxide

Equivalent)

Fuel 

Combustion 

Process 

Fuel 
(TBtu = Trillion British

Thermal Units) 

Greenhouse Gas 

(GHG) Emissions
(MMT CO2e - Million Metric 

Tons Carbon Dioxide 

Equivalent) 

Energy use data source:

2018 EIA MECS (with adjustments)

Process emissions data source:

2021 EPA Inventory of U.S.
Greenhouse Gas Emissions and Sinks:
1990-2019 (with adjustments)

See webpage for details

Last Revised: December 2021

Notes:

Sector-wide aggregate data for year

2018; energy values rounded to

nearest whole number; emissions

values rounded to nearest tenth

Energy use data source: 

2018 EIA MECS (with adjustments) 

Process emissions data source: 

2021 EPA Inventory of U.S. 
Greenhouse Gas Emissions and Sinks: 
1990-2019 (with adjustments) 

See webpage for details 

Last Revised: December 2021 

Notes: 

Sector-wide aggregate data for year 

2018; energy values rounded to 

nearest whole number; emissions 

values rounded to nearest tenth 

Prepared for the U.S. Department of Energy, Advanced Manufacturing Office by Energetics 

https://www.energetics.com/
https://www.energetics.com/
https://www.energy.gov/eere/amo/manufacturing-energy-and-carbon-footprints-2018-mecs
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Total Onsite

Offsite

1,469

100

Energy use 2018 EIA MECS (with adjustments). For full information on references, definitions, assumptions, and other sectors,

data source: visit this webpage

Last Revised: December 2021

Notes: Sector-wide aggregate data for year 2018; energy values rounded to nearest whole number

Offsite generation shown on net basis (purchases, sales, and transfers accounted for) and includes onsite non-

combustion renewable output

* Electricity export refers to sales and transfers offsite of electricity to utilities and other entities

Feedstock energy excluded from primary, offsite, and onsite energy values and included in Energy for All Purposes
^

Excess steam refers to the sales and transfer offsite or purging of surplus steam
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Prepared for the U.S. Department of Energy, Advanced Manufacturing Office by Energetics
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2525 
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and 
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Losses 
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Transmission 
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22 

391391 

171171171 

605605605 

999 

134134134 

71.371.3100.2100.2 

Onsite 

Generation 
(excludes TBtu 

renewable, non combustion 
electricity output) 

2.8

<0.1<0.1 

Nonprocess 

Energy 

3.53.5 1.41.4 

Process 

Energy 

67.167.194.094.0 

1,0761,0761,076 906906906 1,0151,0151,015 

934934934 

808080 

Electricity Export* 

Excess Steam 
^ 

22 

00 

2.8

Manufacturing Energy and Carbon Footprint Primary Energy Use: 1,469 TBtu 

Sector:  Iron and Steel (NAICS 331110, 3312) Total GHG Emissions: 100 MMT CO2e 

Primary Energy, 

2018 

Energy 
(TBtu = Trillion British 

Thermal Units) 

Fuel 

Electricity 

Steam 

Combined 

Losses 

Greenhouse Gas (GHG) 

Emissions 
(MMT CO2e = Million Metric Tons 

Carbon Dioxide Equivalent) 

Offsite 

Total Onsite 

Total Emissions = 

Offsite Emissions + 

Onsite (Combustion + 

Process) Emissions 

Energy use 2018 EIA MECS (with adjustments). For full information on references, definitions, assumptions, and other sectors, 

data source: visit this webpage 

Last Revised: December 2021 

Notes: Sector-wide aggregate data for year 2018; energy values rounded to nearest whole number 

Offsite generation shown on net basis (purchases, sales, and transfers accounted for) and includes onsite non-

combustion renewable output 

* Electricity export refers to sales and transfers offsite of electricity to utilities and other entities

Feedstock energy excluded from primary, offsite, and onsite energy values and included in Energy for All Purposes
^ 

Excess steam refers to the sales and transfer offsite or purging of surplus steam 

Energy for All Purposes estimated at 1,493 TBtu 
Includes primary energy plus net energy consumed for nonfuel purposes, including feedstock use 
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Prepared for the U.S. Department of Energy, Advanced Manufacturing Office by Energetics 
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https://www.energetics.com/
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https://www.energy.gov/eere/amo/manufacturing-energy-and-carbon-footprints-2018-mecs
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Facility Lighting

0.90.9 0.00.0

Facility HVAC

1.91.9 1.01.0

Other Facility 
Support

0.20.2 0.10.1

Onsite 
Transportation

0.30.30.30.3

ProcessProcessTotal Onsite

1,076

71

Page 2 of 3
Prepared for the U.S. Department of Energy, Advanced Manufacturing Office by Energetics

Steam 
Distribution 

Losses 

2525 

Fuel Types 

44 

2222 

Energy use data source:

2018 EIA MECS (with adjustments);
See webpage for details

rest whole number

Offsite generation shown on net basis 

(purchases, sales, and transfers

accounted for) and includes onsite non-

combustion renewable output 

* Refers to sales and transfers offsite of

electricity to utilities and other entities
^

Refers to sales and transfers offsite or

purging of surplus steam

Feedstock energy excluded

Last Revised: December 2021

Notes:

Sector-wide aggregate data for year 2018;

energy values and fuel type percentages

rounded to nea

Energy use data source: 

2018 EIA MECS (with adjustments); 
See webpage for details 

Last Revised: December 2021 

Notes: 

Sector-wide aggregate data for year 2018; 

energy values and fuel type percentages 

rounded to nearest whole number 

Offsite generation shown on net basis 

(purchases, sales, and transfers 

accounted for) and includes onsite non-

combustion renewable output 

* Refers to sales and transfers offsite of

electricity to utilities and other entities
^ 

Refers to sales and transfers offsite or 

purging of surplus steam 

Feedstock energy excluded 
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Electricity Export* 

Excess Steam 
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Distillate Fuel OilDistillate Fuel Oil 

Other FuelsOther Fuels 

51%51% 

21%21% 

3%3% 

23%23% 

< 1%< 1% 
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Onsite  Energy, 
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11 

22 
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11 

66 
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3.5 1.4

111 

Manufacturing Energy and Carbon Footprint Onsite Energy Use: 1,076 TBtu 

Sector:  Iron and Steel (NAICS 331110, 3312) Onsite Emissions: 71 MMT CO2e 
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Energy

(TBtu Trillion British Thermal

Units)

Emissions

(MMT CO2e Million Metric Tons

Carbon Dioxide Equivalent)

1,469

Prepared for the U.S. Department of Energy, Advanced Manufacturing Office by Energetics

Fuel
(TBtu = Trillion British

Thermal Units)

Greenhouse Gas

(GHG) Emissions
(MMT CO2e - Million Metric

Tons Carbon Dioxide

Fuel 
(TBtu = Trillion British

Thermal Units) 

Greenhouse Gas 

(GHG) Emissions
(MMT CO2e - Million Metric 

Tons Carbon Dioxide 

Energy use data source:

2018 EIA MECS (with adjustments)

Process emissions data source:

2021 EPA Inventory of U.S.

1990-2019 (with adjustments)

See webpage for details

Last Revised: December 2021

Energy use data source: 

2018 EIA MECS (with adjustments) 

Process emissions data source: 

2021 EPA Inventory of U.S. 

1990-2019 (with adjustments) 

See webpage for details 

Last Revised: December 2021 

Sector:  Iron and Steel (NAICS 331110, 3312) 

Fuel and  GHG 

Emissions, 

2018 

Page 3 of 3Page 3 of 3 
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Greenhouse Gas Emissions and Sinks:

Notes:

Sector-wide aggregate data for year

2018; energy values rounded to

nearest whole number; emissions

values rounded to nearest tenth

Greenhouse Gas Emissions and Sinks: 

Notes: 

Sector-wide aggregate data for year 

2018; energy values rounded to 

nearest whole number; emissions 

values rounded to nearest tenth 

Manufacturing Carbon Footprint Primary Energy Use: 1,469 TBtu 

31.731.731.7 54.154.154.1 

Prepared for the U.S. Department of Energy, Advanced Manufacturing Office by Energetics 
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Total Onsite

Offsite

299

14

Energy use 2018 EIA MECS (with adjustments). For full information on references, definitions, assumptions, and other sectors,

data source: visit this webpage

Last Revised: December 2021

Notes: Sector-wide aggregate data for year 2018; energy values rounded to nearest whole number

Offsite generation shown on net basis (purchases, sales, and transfers accounted for) and includes onsite non-

combustion renewable output

* Electricity export refers to sales and transfers offsite of electricity to utilities and other entities

Feedstock energy excluded from primary, offsite, and onsite energy values and included in Energy for All Purposes
^

Excess steam refers to the sales and transfer offsite or purging of surplus steam
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Prepared for the U.S. Department of Energy, Advanced Manufacturing Office by Energetics
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Nonprocess 

Energy 
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606060 
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Excess Steam 
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Manufacturing Energy and Carbon Footprint Primary Energy Use: 299 TBtu 

Sector: Machinery (NAICS 333) Total GHG Emissions: 14 MMT CO2e 

Primary Energy, 

2018 

Energy 
(TBtu = Trillion British 

Thermal Units) 

Fuel 

Electricity 

Steam 

Combined 

Losses 

Greenhouse Gas (GHG) 

Emissions 
(MMT CO2e = Million Metric Tons 

Carbon Dioxide Equivalent) 

Offsite 

Total Onsite 

Total Emissions = 

Offsite Emissions + 

Onsite (Combustion + 

Process) Emissions 

Energy use 2018 EIA MECS (with adjustments). For full information on references, definitions, assumptions, and other sectors, 

data source: visit this webpage 

Last Revised: December 2021 

Notes: Sector-wide aggregate data for year 2018; energy values rounded to nearest whole number 

Offsite generation shown on net basis (purchases, sales, and transfers accounted for) and includes onsite non-

combustion renewable output 

* Electricity export refers to sales and transfers offsite of electricity to utilities and other entities

Feedstock energy excluded from primary, offsite, and onsite energy values and included in Energy for All Purposes
^ 

Excess steam refers to the sales and transfer offsite or purging of surplus steam 

Energy for All Purposes estimated at 302 TBtu 
Includes primary energy plus net energy consumed for nonfuel purposes, including feedstock use 
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Prepared for the U.S. Department of Energy, Advanced Manufacturing Office by Energetics 
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ProcessProcessTotal Onsite

145

4

Page 2 of 3
Prepared for the U.S. Department of Energy, Advanced Manufacturing Office by Energetics

Manufacturing Energy and Carbon Footprint Onsite Energy Use: 145 TBtu 

Sector: Machinery (NAICS 333) Onsite Emissions: 4 MMT CO2e 
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EnE ergy use data source:

2018 EIA MECS (with adjustments);
See webpage for details

Last Revised: December 2021

Notes:

Sector-wide aggregate data for year 2018;

energy values and fuel type percentages

rounded to nearest whole number

Offsite generation shown on net basis 

(purchases, sales, and transfers

accounted for) and includes onsite non-

combustion renewable output 

* Refers to sales and transfers offsite of

electricity to utilities and other entities
^

Refers to sales and transfers offsite or

purging of surplus steam

Feedstock energy excluded

nergy use data source: 

2018 EIA MECS (with adjustments); 
See webpage for details 

Last Revised: December 2021 

Notes: 

Sector-wide aggregate data for year 2018; 

energy values and fuel type percentages 

rounded to nearest whole number 

Offsite generation shown on net basis 

(purchases, sales, and transfers 

accounted for) and includes onsite non-

combustion renewable output 

* Refers to sales and transfers offsite of

electricity to utilities and other entities
^ 

Refers to sales and transfers offsite or 

purging of surplus steam 

Feedstock energy excluded 
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Electricity 
Generation 

(excludes TBtu 
renewable, 

non-combustion 
electricity output) 

0.10.1 0.10.1 

33

0 

222 

111 
Other Facility 

Support 

0.5 0.0 

Onsite 
Transportation 

0.10.2 

Other 
Nonprocess 

0.0 0.0

3 

CHP/ 

Cogeneration 
0.30.30.30.3 

656565 565656 

797979808080 808080 

777 

Process Cooling 

and Refrigeration 
0.4 0.0

Other Process Uses 

0.3 0.2

Electricity Export* 

Excess Steam 
^ 

00 

00 

0.0 2.2 

ProcessTotal Onsite 
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Prepared for the U.S. Department of Energy, Advanced Manufacturing Office by Energetics 
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Electricity

Energy

tu Trillion British Thermal

Units)

Emissions

Carbon Dioxide Equivalent)

299

Prepared for the U.S. Department of Energy, Advanced Manufacturing Office by Energetics

Manufacturing Carbon Footprint Primary Energy Use: 299 TBtu 

Sector: Machinery (NAICS 333) 

Fuel and  GHG 

Emissions, 

2018 

Page 3 of 3Page 3 of 3 

Steam 

Generation 

Facility HVAC 

Facility Lighting 

Other Facility 

Support 

Onsite 

Transportation 

Other Nonprocess 

Process Heating 

Process Cooling 

and Refrigeration 

Other Process 

Uses 

Electro-Chemical 

Machine Drive 

Pumps, Fans, 

Compressed Air, 

Materials Handling, 

Materials Processing, 

Other Systems 

234234234 

0.00.00.0 

Conventional 

Boilers 

CHP/ 

Cogeneration 

Other 

Electricity 

Generation 

Offsite 

Generation 

Onsite 

Generation 
Process 

Energy 

Nonprocess 

Energy 

Electricity 

Generation 

1.11.11.1 

0.00.00.0 

0.20.20.2 

0.00.00.0 

0.20.20.2 

000 

0.30.30.3 

0.10.10.1 

0.20.20.2333 

555 

111 

565656 

000 

333 

212121 

000 

222 

000 

111 

000 

333 

272727 

656565 

299299299 

10.610.610.6 

0.00.00.0 

11.111.111.110.610.610.6 12.612.612.6 

0.00.00.0 

0.00.00.0 

0.10.10.1 

0.00.00.0 

1.41.41.4 

Total 

Greenhouse 

Gas Emissions 

14.214.2 

Total GHG Emissions: 

292929 

MMT CO2e1414 

Fuel

Combustion

Process

Fuel
(TBtu = Trillion British

Thermal Units)

Greenhouse Gas

(GHG) Emissions
(MMT CO2e - Million Metric

Tons Carbon Dioxide

Equivalent)

Fuel 

Combustion 

Process 

Fuel 
(TBtu = Trillion British 

Thermal Units) 

Greenhouse Gas 

(GHG) Emissions 
(MMT CO2e - Million Metric 

Tons Carbon Dioxide 

Equivalent) 

Energy use data source:

2018 EIA MECS (with adjustments)

Process emissions data source:

2021 EPA Inventory of U.S.
Greenhouse Gas Emissions and Sinks:
1990-2019 (with adjustments)

See webpage for details

Last Revised: December 2021

Notes:

Sector-wide aggregate data for year

2018; energy values rounded to

nearest whole number; emissions

values rounded to nearest tenth

Energy use data source: 

2018 EIA MECS (with adjustments) 

Process emissions data source: 

2021 EPA Inventory of U.S. 
Greenhouse Gas Emissions and Sinks: 
1990-2019 (with adjustments) 

See webpage for details 

Last Revised: December 2021 

Notes: 

Sector-wide aggregate data for year 

2018; energy values rounded to 

nearest whole number; emissions 

values rounded to nearest tenth 

Prepared for the U.S. Department of Energy, Advanced Manufacturing Office by Energetics 

https://www.energetics.com/
https://www.energetics.com/
https://www.energy.gov/eere/amo/manufacturing-energy-and-carbon-footprints-2018-mecs
https://www.energy.gov/eere/amo/manufacturing-energy-and-carbon-footprints-2018-mecs
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3,0593,059

Total Onsite

Offsite

3,728

244

Energy use 2018 EIA MECS (with adjustments). For full information on references, definitions, assumptions, and other sectors,

data source: visit this webpage

Last Revised: December 2021

Notes: Sector-wide aggregate data for year 2018; energy values rounded to nearest whole number

Offsite generation shown on net basis (purchases, sales, and transfers accounted for) and includes onsite non-

combustion renewable output

* Electricity export refers to sales and transfers offsite of electricity to utilities and other entities

Feedstock energy excluded from primary, offsite, and onsite energy values and included in Energy for All Purposes
^

Excess steam refers to the sales and transfer offsite or purging of surplus steam

Page 1 of 3
Prepared for the U.S. Department of Energy, Advanced Manufacturing Office by Energetics

Offsite 

Energy 

32.732.7 

Onsite 

Energy 
Electricity 

and Steam 

Generation 

Losses 
Process 

Losses 
223223 

Nonprocess 

Losses 

686686 

Steam 

Distribution 

Losses 

158158 

2323 

3,7283,7283,7283,728 

Generation 

and 

Transmission 

Losses 

Generation 

and 

Transmission 

Losses 

5353 

301301 

925925925 

466466466 

203203203 

702702702 

211.1211.1243.8243.8 

Onsite 

Generation 
(excludes TBtu 

renewable, non combustion 
electricity output) 

62.8

0.10.1 

Nonprocess 

Energy 

3.13.1 1.01.0 

Process 

Energy 

147.5147.5177.9177.9 

3,3743,3743,374 2,4492,4492,449 2,9932,9932,993 

2,9272,9272,927 

666666 

Electricity Export* 

Excess Steam 
^ 

1818 

00 

62.7

Manufacturing Energy and Carbon Footprint Primary Energy Use: 3,728 TBtu 

Sector:  Petroleum Refining (NAICS 324110) Total GHG Emissions: 244 MMT CO2e 

Primary Energy, 

2018 

Energy 
(TBtu = Trillion British 

Thermal Units) 

Fuel 

Electricity 

Steam 

Combined 

Losses 

Greenhouse Gas (GHG) 

Emissions 
(MMT CO2e = Million Metric Tons 

Carbon Dioxide Equivalent) 

Offsite 

Total Onsite 

Total Emissions = 

Offsite Emissions + 

Onsite (Combustion + 

Process) Emissions 

Energy use 2018 EIA MECS (with adjustments). For full information on references, definitions, assumptions, and other sectors, 

data source: visit this webpage 

Last Revised: December 2021 

Notes: Sector-wide aggregate data for year 2018; energy values rounded to nearest whole number 

Offsite generation shown on net basis (purchases, sales, and transfers accounted for) and includes onsite non-

combustion renewable output 

* Electricity export refers to sales and transfers offsite of electricity to utilities and other entities

Feedstock energy excluded from primary, offsite, and onsite energy values and included in Energy for All Purposes
^ 

Excess steam refers to the sales and transfer offsite or purging of surplus steam 

Energy for All Purposes estimated at 3,728 TBtu 
Includes primary energy plus net energy consumed for nonfuel purposes, including feedstock use 

Page 1 of 3 
Prepared for the U.S. Department of Energy, Advanced Manufacturing Office by Energetics 

Electricity 

Generation 165165165 

2211.9.9 

Steam 

Generation 150150150 

1010.8.8 

Fuel 3,3,3,050505999 

https://www.energetics.com/
https://www.energetics.com/
https://www.energy.gov/eere/amo/manufacturing-energy-and-carbon-footprints-2018-mecs
https://www.energy.gov/eere/amo/manufacturing-energy-and-carbon-footprints-2018-mecs
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Facility Lighting

0.50.5 0.00.0

Facility HVAC

1.91.9 0.80.8

Other Facility 
Support

0.30.3 0.00.0

Onsite 
Transportation

0.10.10.10.1

ProcessProcessTotal Onsite

3,374

211

Page 2 of 3
Prepared for the U.S. Department of Energy, Advanced Manufacturing Office by Energetics

Onsite 
Generation 

22 

77 

420420 

6262 

2,0422,0422,042 

147.5147.5177.9177.9 

Greenhouse Gas (GHG) 

Emissions 
(MMT CO2e = Million Metric Tons 

Carbon Dioxide Equivalent) 

Total Emissions = 
Offsite Combustion Emissions + 
Onsite Combustion Emissions + 

Process Emissions 

Onsite Emissions = Onsite 

Machine Drive 

3636 

2525 

7474 

2121 

2727 

135135 

22.9 1.7

6868 

2222 

77 

6363 

1717 

8787 

1818 
Fans 

Compressed Air 

Materials Handling 

Other Systems 

Pumps 

Onsite  Energy,

2018 

 

0.00.0 

Combustion Emissions + 
Process Emissions 

Energy 
(TBtu = Trillion British 

Thermal Units) 

Combined 

Electricity 

Steam 

Fuel 

Losses 

ProcessTotal Onsite 

Fuel Type 
% of 

Total 

Natural GasNatural Gas 

Petroleum Coke

(byproduct fuel)

Petroleum Coke 

(byproduct fuel) 

Distillate and

Residual Fuel Oils

Distillate and 

Residual Fuel Oils 

HGL (excl. natural 

gasoline)

HGL (excl. natural 

gasoline) 

Other FuelsOther Fuels 

32%32% 

18%18% 

< 1%< 1% 

< 1%< 1% 

4%4% 

Still Gas

(byproduct fuel)

Still Gas 

(byproduct fuel) 
46%46% 

44 

11 

252525 

00 

44 

1414 

3.1 1.0

131313 

444 

111 

Steam 
Distribution 

Losses 

158158 

Fuel Types 
62.8 62.7

111111 

1919 

118118 

Energy use data source:

2018 EIA MECS (with adjustments);
See webpage for details

sales, and transfers

accounted for) and includes onsite non-

combustion renewable output 

* Refers to sales and transfers offsite of

electricity to utilities and other entities
^

Refers to sales and transfers offsite or

purging of surplus steam

Feedstock energy excluded

Last Revised: December 2021

Notes:

Sector-wide aggregate data for year 2018;

energy values and fuel type percentages

rounded to nearest whole number

Offsite generation shown on net basis 

(purchases,

Energy use data source: 

2018 EIA MECS (with adjustments); 
See webpage for details 

Last Revised: December 2021 

Notes: 

Sector-wide aggregate data for year 2018; 

energy values and fuel type percentages 

rounded to nearest whole number 

Offsite generation shown on net basis 

(purchases, sales, and transfers 

accounted for) and includes onsite non-

combustion renewable output 

* Refers to sales and transfers offsite of

electricity to utilities and other entities
^ 

Refers to sales and transfers offsite or 

purging of surplus steam 

Feedstock energy excluded 

252525 

Electricity Export* 

Excess Steam 
^ 

1818 

00 

Manufacturing Energy and Carbon Footprint Onsite Energy Use: 3,374 TBtu 

Sector:  Petroleum Refining (NAICS 324110) Onsite Emissions: 211 MMT CO2e 

Page 2 of 3 
Prepared for the U.S. Department of Energy, Advanced Manufacturing Office by Energetics 

333444777 

Conventional 

Boilers 
3030.1.13030.2.2 

444333222 

111 

444777111 
636363 
222999111 

CHP/ 

Cogeneration 
3131.5.53131.5.5 

222 

000 

202020 Other 
Electricity 
Generation 

(excludes 00..11 TBtu 
renewable, 

non-combustion 
electricity output) 

1.11.1 1.11.1 

3,3,3,373737444 

111555000 

3,3,3,050505999 

111666555 

222,,,111333555 

111666444 222222888 

777888888 

111000111 
191919222 

444111888 
888 

101010 
000 

626262 

535353 

Process 
Energy 

Process Heating 

114499.0.0 14142.22.2 

Process Cooling 

and Refrigeration 

11.1.1 0.00.0 

Electro-Chemical 
00.1.1 0.00.0 

Other Process Uses 

44.8.8 3.63.6 

121212 
777 

555 

222 
000 

000 

000 

222 

000 

Nonprocess 
Energy 

Facility HVAC 

1.9 0.8 

Facility Lighting 

0.5 0.0 

Other Facility 
Support 

0.3 0.0 

Onsite 
Transportation 

0.10.1 

Other 
Nonprocess 

00.2.2 0.00.0 

https://www.energy.gov/eere/amo/manufacturing-energy-and-carbon-footprints-2018-mecs
https://www.energy.gov/eere/amo/manufacturing-energy-and-carbon-footprints-2018-mecs
https://www.energetics.com/
https://www.energetics.com/


Thermal Units)Thermal Units) 

(TBtu = Trillion British(TBtu = Trillion British 

 

 
      

 
      

 
 

 

 

  

 

 

  

 

 

 

 
 

  

 

 

 

 
 

    

    

    

     
     

  

  

   

   

     

     

    

    

    

    

    

     
     

  

  

   

   

     

     

    

    

3,728

Prepared for the U.S. Department of Energy, Advanced Manufacturing Office by Energetics

242.9242.9242.9 

Fuel

Fuel

Greenhouse Gas

(GHG) Emissions
(MMT CO2e - Million Metric

Tons Carbon Dioxide

Fuel 

Fuel 

Greenhouse Gas 

(GHG) Emissions 
(MMT CO2e - Million Metric 

Tons Carbon Dioxide 

Energy use data source:

2018 EIA MECS (with adjustments)

Process emissions data source:

2021 EPA Inventory of U.S.

1990-2019 (with adjustments)

See webpage for details

Last Revised: December 2021

Energy use data source: 

2018 EIA MECS (with adjustments) 

Process emissions data source: 

2021 EPA Inventory of U.S. 

1990-2019 (with adjustments) 

See webpage for details 

Last Revised: December 2021 

Sector:  Petroleum Refining (NAICS 324110) 

Fuel and  GHG 

Emissions, 

2018 

Page 3 of 3Page 3 of 3 

Facility HVAC 

Other Facility 

Support 

Onsite 

Transportation 

0.00.00.0
Process 

Energy 

Nonprocess 

Energy 

0.00.00.0 

0.00.00.0 

0.10.10.1 

0.00.00.0 

0.80.80.8 

Total 

Greenhouse 

Gas Emissions 

243.8243.8 

Total GHG Emissions: MMT CO2e244244 

Combustion

Process

Equivalent)

Combustion 

Process 

Equivalent) 

Greenhouse Gas Emissions and Sinks:

Notes:

Sector-wide aggregate data for year

2018; energy values rounded to

nearest whole number; emissions

values rounded to nearest tenth

Greenhouse Gas Emissions and Sinks: 

Notes: 

Sector-wide aggregate data for year 

2018; energy values rounded to 

nearest whole number; emissions 

values rounded to nearest tenth 

32.732.732.7 95.495.495.4 

Manufacturing Carbon Footprint Primary Energy Use: 3,728 TBtu 

Prepared for the U.S. Department of Energy, Advanced Manufacturing Office by Energetics 

466466466 
1414142.2.2.222 

0.0.0.000 

3.3.3.666 

0.0.0.000 

1.1.1.777 

203203203 

313131...555 

1.1.1.111 

303030...111432432432 

471471471 

202020 

2,2,2,131313555 

000 

252525 

2,2,2,040404222 

000 

222 

000 

000 

000 

535353 

121212 

3,3,3,050505999 

212121...999 

101010...888 

141414 

Steam 

Generation 

Offsite 

Generation 

Electricity 

Generation 

3,3,3,728728728 

Onsite 

Generation 

Conventional 

Boilers 

CHP/ 

Cogeneration 

Other 

Electricity 

Generation 

Process Heating 

Process Cooling 

and Refrigeration 

Other Process 

Uses 

Electro-Chemical 

Machine Drive 

Pumps, Fans, 

Compressed Air, 

Materials Handling, 

Materials Processing, 

Other Systems 

Facility Lighting 

Other Nonprocess 

https://www.energetics.com/
https://www.energetics.com/
https://www.energy.gov/eere/amo/manufacturing-energy-and-carbon-footprints-2018-mecs
https://www.energy.gov/eere/amo/manufacturing-energy-and-carbon-footprints-2018-mecs


 

 

 
   

 

 
 

 

  

 

 

 

  

 

 

  

 

 

 

  

  

 

 

 

 

 

 

 

       
 

 

 
      

 
      

  
          

         

   

   

            

          

  

         

         

          

         

   

   

            

          

  

         

         

          

 

 

 

-

8888

Total Onsite

Offsite

562

27

Energy use 2018 EIA MECS (with adjustments). For full information on references, definitions, assumptions, and other sectors,

data source: visit this webpage

Last Revised: December 2021

Notes: Sector-wide aggregate data for year 2018; energy values rounded to nearest whole number

Offsite generation shown on net basis (purchases, sales, and transfers accounted for) and includes onsite non-

combustion renewable output

* Electricity export refers to sales and transfers offsite of electricity to utilities and other entities

Feedstock energy excluded from primary, offsite, and onsite energy values and included in Energy for All Purposes
^

Excess steam refers to the sales and transfer offsite or purging of surplus steam

Page 1 of 3
Prepared for the U.S. Department of Energy, Advanced Manufacturing Office by Energetics

Offsite 

Energy 

22.322.3 

Onsite 

Energy 
Electricity 

and Steam 

Generation 

Losses 
Process 

Losses 
77 

Nonprocess 

Losses 

8080 

Steam 

Distribution 

Losses 

44 

2626 

562562562562 

Generation 

and 

Transmission 

Losses 

Generation 

and 

Transmission 

Losses 

00 

306306 

323232 

474474474 

000 

252525 

4.74.727.127.1 

Onsite 

Generation 
(excludes TBtu 

renewable, non combustion 
electricity output) 

1.8

0.10.1 

Nonprocess 

Energy 

6.56.5 1.31.3 

Process 

Energy 

1.81.818.818.8 

256256256 224224224 245245245 

177177177 

676767 

Electricity Export* 

Excess Steam 
^ 

00 

00 

1.6

Manufacturing Energy and Carbon Footprint Primary Energy Use: 562 TBtu 

Sector: Plastics and Rubber Products (NAICS 326) Total GHG Emissions: 27 MMT CO2e 

Primary Energy, 

2018 

Energy 
(TBtu = Trillion British 

Thermal Units) 

Fuel 

Electricity 

Steam 

Combined 

Losses 

Greenhouse Gas (GHG) 

Emissions 
(MMT CO2e = Million Metric Tons 

Carbon Dioxide Equivalent) 

Offsite 

Total Onsite 

Total Emissions = 

Offsite Emissions + 

Onsite (Combustion + 

Process) Emissions 

Energy use 2018 EIA MECS (with adjustments). For full information on references, definitions, assumptions, and other sectors, 

data source: visit this webpage 

Last Revised: December 2021 

Notes: Sector-wide aggregate data for year 2018; energy values rounded to nearest whole number 

Offsite generation shown on net basis (purchases, sales, and transfers accounted for) and includes onsite non-

combustion renewable output 

* Electricity export refers to sales and transfers offsite of electricity to utilities and other entities

Feedstock energy excluded from primary, offsite, and onsite energy values and included in Energy for All Purposes
^ 

Excess steam refers to the sales and transfer offsite or purging of surplus steam 

Energy for All Purposes estimated at 563 TBtu 
Includes primary energy plus net energy consumed for nonfuel purposes, including feedstock use 

Page 1 of 3 
Prepared for the U.S. Department of Energy, Advanced Manufacturing Office by Energetics 

Electricity 

Generation 168168168 

2222.3.3 

Steam 

Generation 000 

0.00.0 

Fuel 888 888

https://www.energetics.com/
https://www.energetics.com/
https://www.energy.gov/eere/amo/manufacturing-energy-and-carbon-footprints-2018-mecs
https://www.energy.gov/eere/amo/manufacturing-energy-and-carbon-footprints-2018-mecs
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Facility Lighting

1.71.7 0.00.0

Facility HVAC

3.43.4 1.11.1

Other Facility 
Support

0.70.7 0.10.1

Onsite 
Transportation

0.10.10.40.4

ProcessProcessTotal Onsite

256

5

Page 2 of 3
Prepared for the U.S. Department of Energy, Advanced Manufacturing Office by Energetics

Manufacturing Energy and Carbon Footprint Onsite Energy Use: 256 TBtu 

Sector: Plastics and Rubber Products (NAICS 326) Onsite Emissions: 5 MMT CO2e 

Onsite 
Generation 

Process 
Energy 

000 

101010 

000 

121212 
202020 

141414 

222 

555 

898989 

Steam 
Distribution 

Losses 

11 

55 

1515 

11 

22 

22 

44 

111111 

000 

000 

256256256 

323232 

Nonprocess 
Energy 

Electro-Chemical 

Process Heating 

222 

222 

181818 
212121 

333 

131313 

555 

11 

99 

1313 

Fuel Types 
1.8 1.6

4.3 1.7

0.3 0.0

6.5 1.3

1.81.818.818.8 

Greenhouse Gas (GHG) 

Emissions 
(MMT CO2e = Million Metric Tons 

Carbon Dioxide Equivalent) 

Total Emissions = 
Offsite Combustion Emissions + 
Onsite Combustion Emissions + 

Process Emissions 

Onsite Emissions = Onsite 
Combustion Emissions + 

Process Emissions 

Energy 
(TBtu = Trillion British 

Thermal Units) 

Combined 

Electricity 

Steam 

Fuel 

000 

111 

000 

Facility Lighting 

1.7 0.0 

Facility HVAC 

3.4 1.1 

Machine Drive 

Losses 

2222 

88 

4949 

33 

11 

66 

11.6 0.0

Fuel Type 
% of 

Total 

Natural GasNatural Gas 

Distillate Fuel OilDistillate Fuel Oil 

HGL (excl. natural 

gasoline)

HGL (excl. natural 

gasoline) 

94%94% 

2%2% 

3%3% 

22 

77 

00 

4040 

00 

22 

00 

88 

55 

Fans 

Compressed Air 

Materials Handling 

Other Systems 

Pumps 

Onsite  Energy,

2018 

 

EnE ergy use data source:

2018 EIA MECS (with adjustments);
See webpage for details

Last Revised: December 2021

Notes:

Sector-wide aggregate data for year 2018;

energy values and fuel type percentages

rounded to nearest whole number

Offsite generation shown on net basis 

(purchases, sales, and transfers

accounted for) and includes onsite non-

combustion renewable output 

* Refers to sales and transfers offsite of

electricity to utilities and other entities
^

Refers to sales and transfers offsite or

purging of surplus steam

Feedstock energy excluded

nergy use data source: 

2018 EIA MECS (with adjustments); 
See webpage for details 

Last Revised: December 2021 

Notes: 

Sector-wide aggregate data for year 2018; 

energy values and fuel type percentages 

rounded to nearest whole number 

Offsite generation shown on net basis 

(purchases, sales, and transfers 

accounted for) and includes onsite non-

combustion renewable output 

* Refers to sales and transfers offsite of

electricity to utilities and other entities
^ 

Refers to sales and transfers offsite or 

purging of surplus steam 

Feedstock energy excluded 

00

0.00.0 

000 

222 

000 

Conventional 

Boilers 
0.60.60.70.7 

202020 

000 

111 

333 

Other 
Electricity 
Generation 

(excludes TBtu 
renewable, 

non-combustion 
electricity output) 

0.00.0 0.00.0 

1212

0 

222 

111 
Other Facility 

Support 

0.7 0.1 

Onsite 
Transportation 

0.10.4 

Other 
Nonprocess 

0.3 0.0

12 

CHP/ 

Cogeneration 
1.01.01.01.0 

888888 575757 

167167167168168168 170170170 

222222 

Process Cooling 

and Refrigeration 
1.9 0.0

Other Process Uses 

0.8 0.1

Electricity Export* 

Excess Steam 
^ 

00 

00 

0.0 1.1 

ProcessTotal Onsite 

Page 2 of 3 
Prepared for the U.S. Department of Energy, Advanced Manufacturing Office by Energetics 
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Prepared for the U.S. Department of Energy, Advanced Manufacturing Office by Energetics

Manufacturing Carbon Footprint Primary Energy Use: 562 TBtu 

Sector: Plastics and Rubber Products (NAICS 326) 

Fuel and  GHG 

Emissions, 

2018 

Page 3 of 3Page 3 of 3 

Steam 

Generation 

Facility HVAC 

Facility Lighting 

Other Facility 

Support 

Onsite 

Transportation 

Other Nonprocess 

Process Heating 

Process Cooling 

and Refrigeration 

Other Process 

Uses 

Electro-Chemical 

Machine Drive 

Pumps, Fans, 

Compressed Air, 

Materials Handling, 

Materials Processing, 

Other Systems 

474474474 

0.00.00.0 

Conventional 

Boilers 

CHP/ 

Cogeneration 

Other 

Electricity 

Generation 

Offsite 

Generation 

Onsite 

Generation 
Process 

Energy 

Nonprocess 

Energy 

Electricity 

Generation 

1.71.71.7 

0.00.00.0 

0.10.10.1 

0.00.00.0 

0.00.00.0 

000 

1.01.01.0 

0.00.00.0 

0.60.60.6111111 

202020 

000 

575757 

000 

000 

323232 

000 

222 

000 

111 

000 

222 

212121 

888888 

562562562 

22.322.322.3 

0.00.00.0 

23.923.923.922.322.322.3 25.825.825.8 

0.00.00.0 

0.10.10.1 

0.10.10.1 

0.00.00.0 

1.11.11.1 

Total 

Greenhouse 

Gas Emissions 

27.127.1 

Total GHG Emissions: 

242424 

MMT CO2e2727 

Fuel

Combustion

Process

Fuel 

Combustion 

Process 

Emissions   

  
  

CaErbolecn Dtrioicxiidty  e  Equiva  lent)

Greenhouse Gas
(GHG) Emissions

(MMT CO2e - Million Metric
Tons Carbon Dioxide

Equivalent)

Energy use data source:

2018 EIA MECS (with adjustments)

Process emissions data source:

2021 EPA Inventory of U.S.
Greenhouse Gas Emissions and Sinks:
1990-2019 (with adjustments)

See webpage for details

Last Revised: December 2021

Notes:

Sector-wide aggregate data for year

2018; energy values rounded to

nearest whole number; emissions

values rounded to nearest tenth

Energy use data source: 

2018 EIA MECS (with adjustments) 

Process emissions data source: 

2021 EPA Inventory of U.S. 
Greenhouse Gas Emissions and Sinks: 
1990-2019 (with adjustments) 

See webpage for details 

Last Revised: December 2021 

Notes: 

Sector-wide aggregate data for year 

2018; energy values rounded to 

nearest whole number; emissions 

values rounded to nearest tenth 

Prepared for the U.S. Department of Energy, Advanced Manufacturing Office by Energetics 

https://www.energetics.com/
https://www.energetics.com/
https://www.energy.gov/eere/amo/manufacturing-energy-and-carbon-footprints-2018-mecs
https://www.energy.gov/eere/amo/manufacturing-energy-and-carbon-footprints-2018-mecs
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4141

Total Onsite

Offsite

183

9

Energy use 2018 EIA MECS (with adjustments). For full information on references, definitions, assumptions, and other sectors,

data source: visit this webpage

Last Revised: December 2021

Notes: Sector-wide aggregate data for year 2018; energy values rounded to nearest whole number

Offsite generation shown on net basis (purchases, sales, and transfers accounted for) and includes onsite non-

combustion renewable output

* Electricity export refers to sales and transfers offsite of electricity to utilities and other entities

Feedstock energy excluded from primary, offsite, and onsite energy values and included in Energy for All Purposes
^

Excess steam refers to the sales and transfer offsite or purging of surplus steam

Page 1 of 3
Prepared for the U.S. Department of Energy, Advanced Manufacturing Office by Energetics

Offsite 

Energy 

6.76.7 

Onsite 

Energy 
Electricity 

and Steam 

Generation 

Losses 
Process 

Losses 
44 

Nonprocess 

Losses 

3636 

Steam 

Distribution 

Losses 

44 

77 

183183183183 

Generation 

and 

Transmission 

Losses 

Generation 

and 

Transmission 

Losses 

00 

9191 

212121 

141141141 

111 

171717 

2.32.39.09.0 

Onsite 

Generation 
(excludes TBtu 

renewable, non combustion 
electricity output) 

1.3

0.10.1 

Nonprocess 

Energy 

1.91.9 0.20.2 

Process 

Energy 

0.90.95.85.8 

929292 707070 848484 

656565 

191919 

Electricity Export* 

Excess Steam 
^ 

00 

00 

1.2

Primary Energy Use: 183 TBtu 

Total GHG Emissions: 9 MMT CO2e 

Primary Energy, 

2018 

Energy 
(TBtu = Trillion British 

Thermal Units) 

Fuel 

Electricity 

Steam 

Combined 

Losses 

Greenhouse Gas (GHG) 

Emissions 
(MMT CO2e = Million Metric Tons 

Carbon Dioxide Equivalent) 

Offsite 

Total Onsite 

Total Emissions = 

Offsite Emissions + 

Onsite (Combustion + 

Process) Emissions 

Energy use 2018 EIA MECS (with adjustments). For full information on references, definitions, assumptions, and other sectors, 

data source: visit this webpage 

Last Revised: December 2021 

Notes: Sector-wide aggregate data for year 2018; energy values rounded to nearest whole number 

Offsite generation shown on net basis (purchases, sales, and transfers accounted for) and includes onsite non-

combustion renewable output 

* Electricity export refers to sales and transfers offsite of electricity to utilities and other entities

Feedstock energy excluded from primary, offsite, and onsite energy values and included in Energy for All Purposes
^ 

Excess steam refers to the sales and transfer offsite or purging of surplus steam 

Energy for All Purposes estimated at 183 TBtu 
Includes primary energy plus net energy consumed for nonfuel purposes, including feedstock use 

Page 1 of 3 
Prepared for the U.S. Department of Energy, Advanced Manufacturing Office by Energetics 

Fuel 111 444

Electricity 

Generation 505050 

66.6.6 

Steam 

Generation 111 

0.10.1 

Manufacturing Energy and Carbon Footprint
Sector:  Textiles (NAICS 313-316)

https://www.energetics.com/
https://www.energetics.com/
https://www.energy.gov/eere/amo/manufacturing-energy-and-carbon-footprints-2018-mecs
https://www.energy.gov/eere/amo/manufacturing-energy-and-carbon-footprints-2018-mecs
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Facility Lighting

0.40.4 0.00.0

Facility HVAC

1.31.3 0.20.2

Other Facility 
Support

0.10.1 0.00.0

Onsite 
Transportation

0.00.00.00.0

ProcessProcessTotal Onsite

92

2

Page 2 of 3
Prepared for the U.S. Department of Energy, Advanced Manufacturing Office by Energetics

Onsite Energy Use: 92 TBtu 

Onsite Emissions: 2 MMT CO2e 

Onsite 
Generation 

Process 
Energy 

000 

121212 

000 

999 
444 

222 

000 

111 

292929 

Steam 
Distribution 

Losses 

00 

11 

1717 

00 

00 

11 

44 

141414 

111 

000 

929292 

151515 

Nonprocess 
Energy 

Electro-Chemical 

Process Heating 

000 

000 

888 
333 

333 

333 

111 

00 

22 

55 

Fuel  Types
1.3 1.2

1.4 0.8

0.0 0.0

1.9 0.2

0.90.95.85.8 

Greenhouse Gas (GHG) 

Emissions 
(MMT CO2e = Million Metric Tons 

Carbon Dioxide Equivalent) 

Total Emissions = 
Offsite Combustion Emissions + 
Onsite Combustion Emissions + 

Process Emissions 

Onsite Emissions = Onsite 
Combustion Emissions + 

Process Emissions 

Energy 
(TBtu = Trillion British 

Thermal Units) 

Combined 

Electricity 

Steam 

Fuel 

000 

111 

000 

Facility Lighting 

0.4 0.0 

Facility HVAC 

1.3 0.2 

Machine Drive 

Losses 

1212 

55 

77 

11 

11 

66 

4.0 0.1

Fuel Type 
% of 

Total 

Natural GasNatural Gas 

CoalCoal 

Distillate and

Residual Fuel Oils

Distillate and 

Residual Fuel Oils 

HGL (excl. natural 

gasoline)

HGL (excl. natural 

gasoline) 

Other FuelsOther Fuels 

91%91% 

2%2% 

2%2% 

3%3% 

1%1% 

22 

44 

00 

66 

11 

33 

00 

55 

22 

Fans 

Compressed Air 

Materials Handling 

Other Systems 

Pumps 

Onsite  Energy,

2018 

 

EnE ergy use data source:

2018 EIA MECS (with adjustments);
See webpage for details

Last Revised: December 2021

Notes:

Sector-wide aggregate data for year 2018;

energy values and fuel type percentages

rounded to nearest whole number

Offsite generation shown on net basis 

(purchases, sales, and transfers

accounted for) and includes onsite non-

combustion renewable output 

* Refers to sales and transfers offsite of

electricity to utilities and other entities
^

Refers to sales and transfers offsite or

purging of surplus steam

Feedstock energy excluded

nergy use data source: 

2018 EIA MECS (with adjustments); 
See webpage for details 

Last Revised: December 2021 

Notes: 

Sector-wide aggregate data for year 2018; 

energy values and fuel type percentages 

rounded to nearest whole number 

Offsite generation shown on net basis 

(purchases, sales, and transfers 

accounted for) and includes onsite non-

combustion renewable output 

* Refers to sales and transfers offsite of

electricity to utilities and other entities
^ 

Refers to sales and transfers offsite or 

purging of surplus steam 

Feedstock energy excluded 

00

0.00.0 

000 

000 

222 

Conventional 

Boilers 
0.80.81.01.0 

666 

000 

111 

000 

Other 
Electricity 
Generation 

(excludes TBtu 
renewable, 

non-combustion 
electricity output) 

0.00.0 0.00.0 

44

0 

000 

000 
Other Facility 

Support 

0.1 0.0 

Onsite 
Transportation 

0.00.0 

Other 
Nonprocess 

0.0 0.0

4 

CHP/ 

Cogeneration 
0.40.40.40.4 

414141 202020 

494949505050 494949 

181818 

Process Cooling 

and Refrigeration 
0.3 0.0

Other Process Uses 

0.1 0.0

Electricity Export* 

Excess Steam 
^ 

00 

00 

0.0 1.1 

ProcessTotal Onsite 

Page 2 of 3 
Prepared for the U.S. Department of Energy, Advanced Manufacturing Office by Energetics 

Manufacturing Energy and Carbon Footprint
Sector:  Textiles (NAICS 313-316)

https://www.energy.gov/eere/amo/manufacturing-energy-and-carbon-footprints-2018-mecs
https://www.energy.gov/eere/amo/manufacturing-energy-and-carbon-footprints-2018-mecs
https://www.energetics.com/
https://www.energetics.com/
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183

Prepared for the U.S. Department of Energy, Advanced Manufacturing Office by Energetics

Primary Energy Use: 183 TBtu 

Fuel and  GHG 

Emissions, 

2018 

Page 3 of 3Page 3 of 3 

Steam 

Generation 

Facility HVAC 

Facility Lighting 

Other Facility 

Support 

Onsite 

Transportation 

Other Nonprocess 

Process Heating 

Process Cooling 

and Refrigeration 

Other Process 

Uses 

Electro-Chemical 

Machine Drive 

Pumps, Fans, 

Compressed Air, 

Materials Handling, 

Materials Processing, 

Other Systems 

141141141 

0.00.00.0 

Conventional 

Boilers 

CHP/ 

Cogeneration 

Other 

Electricity 

Generation 

Offsite 

Generation 

Onsite 

Generation 
Process 

Energy 

Nonprocess 

Energy 

Electricity 

Generation 

0.80.80.8 

0.00.00.0 

0.00.00.0 

0.00.00.0 

0.10.10.1 

111 

0.40.40.4 

0.00.00.0 

0.80.80.8141414 

666 

000 

202020 

000 

222 

151515 

000 

000 

000 

000 

000 

000 

333 

414141 

183183183 

6.66.66.6 

0.10.10.1 

7.97.97.96.76.76.7 8.88.88.8 

0.00.00.0 

0.00.00.0 

0.00.00.0 

0.00.00.0 

0.20.20.2 

Total 

Greenhouse 

Gas Emissions 

9.09.0 

Total GHG Emissions: 

333 

MMT CO2e99 

Fuel

Combustion

Process

Fuel 

Combustion 

Process 

Emissions   

  
  

CaErbolecn Dtrioicxiidty  e  Equiva  lent)

Greenhouse Gas
(GHG) Emissions

(MMT CO2e - Million Metric
Tons Carbon Dioxide

Equivalent)

Energy use data source:

2018 EIA MECS (with adjustments)

Process emissions data source:

2021 EPA Inventory of U.S.
Greenhouse Gas Emissions and Sinks:
1990-2019 (with adjustments)

See webpage for details

Last Revised: December 2021

Notes:

Sector-wide aggregate data for year

2018; energy values rounded to

nearest whole number; emissions

values rounded to nearest tenth

Energy use data source: 

2018 EIA MECS (with adjustments) 

Process emissions data source: 

2021 EPA Inventory of U.S. 
Greenhouse Gas Emissions and Sinks: 
1990-2019 (with adjustments) 

See webpage for details 

Last Revised: December 2021 

Notes: 

Sector-wide aggregate data for year 

2018; energy values rounded to 

nearest whole number; emissions 

values rounded to nearest tenth 

Prepared for the U.S. Department of Energy, Advanced Manufacturing Office by Energetics 

Manufacturing Carbon Footprint
Sector:  Textiles (NAICS 313-316)

https://www.energetics.com/
https://www.energetics.com/
https://www.energy.gov/eere/amo/manufacturing-energy-and-carbon-footprints-2018-mecs
https://www.energy.gov/eere/amo/manufacturing-energy-and-carbon-footprints-2018-mecs
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172172

Total Onsite

Offsite

659

32

Energy use 2018 EIA MECS (with adjustments). For full information on references, definitions, assumptions, and other sectors,

data source: visit this webpage

Last Revised: December 2021

Notes: Sector-wide aggregate data for year 2018; energy values rounded to nearest whole number

Offsite generation shown on net basis (purchases, sales, and transfers accounted for) and includes onsite non-

combustion renewable output

* Electricity export refers to sales and transfers offsite of electricity to utilities and other entities

Feedstock energy excluded from primary, offsite, and onsite energy values and included in Energy for All Purposes
^

Excess steam refers to the sales and transfer offsite or purging of surplus steam

Page 1 of 3
Prepared for the U.S. Department of Energy, Advanced Manufacturing Office by Energetics

Offsite 

Energy 

22.922.9 

Onsite 

Energy 
Electricity 

and Steam 

Generation 

Losses 
Process 

Losses 
88 

Nonprocess 

Losses 

9595 

Steam 

Distribution 

Losses 

55 

5151 

659659659659 

Generation 

and 

Transmission 

Losses 

Generation 

and 

Transmission 

Losses 

00 

313313 

353535 

485485485 

222 

272727 

9.49.432.332.3 

Onsite 

Generation 
(excludes TBtu 

renewable, non combustion 
electricity output) 

2.1

0.30.3 

Nonprocess 

Energy 

11.511.5 3.53.5 

Process 

Energy 

3.93.918.718.7 

345345345 310310310 332332332 

194194194 

137137137 

Electricity Export* 

Excess Steam 
^ 

00 

00 

2.0

Manufacturing Energy and Carbon Footprint Primary Energy Use: 659 TBtu 

Sector:  Transportation Equipment (NAICS 336) Total GHG Emissions: 32 MMT CO2e 

Primary Energy, 

2018 

Energy 
(TBtu = Trillion British 

Thermal Units) 

Fuel 

Electricity 

Steam 

Combined 

Losses 

Greenhouse Gas (GHG) 

Emissions 
(MMT CO2e = Million Metric Tons 

Carbon Dioxide Equivalent) 

Offsite 

Total Onsite 

Total Emissions = 

Offsite Emissions + 

Onsite (Combustion + 

Process) Emissions 

Energy use 2018 EIA MECS (with adjustments). For full information on references, definitions, assumptions, and other sectors, 

data source: visit this webpage 

Last Revised: December 2021 

Notes: Sector-wide aggregate data for year 2018; energy values rounded to nearest whole number 

Offsite generation shown on net basis (purchases, sales, and transfers accounted for) and includes onsite non-

combustion renewable output 

* Electricity export refers to sales and transfers offsite of electricity to utilities and other entities

Feedstock energy excluded from primary, offsite, and onsite energy values and included in Energy for All Purposes
^ 

Excess steam refers to the sales and transfer offsite or purging of surplus steam 

Energy for All Purposes estimated at 662 TBtu 
Includes primary energy plus net energy consumed for nonfuel purposes, including feedstock use 

Page 1 of 3 
Prepared for the U.S. Department of Energy, Advanced Manufacturing Office by Energetics 

Fuel 222 171717

Electricity 

Generation 172172172 

2222.8.8 

Steam 

Generation 111 

0.10.1 

https://www.energetics.com/
https://www.energetics.com/
https://www.energy.gov/eere/amo/manufacturing-energy-and-carbon-footprints-2018-mecs
https://www.energy.gov/eere/amo/manufacturing-energy-and-carbon-footprints-2018-mecs
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Facility Lighting

2.72.7 0.00.0

Facility HVAC

7.37.3 3.13.1

Other Facility 
Support

0.80.8 0.10.1

Onsite 
Transportation

0.30.30.60.6

ProcessProcessTotal Onsite

345

9

Natural Gas 91%

Distillate and

Residual Fuel Oils
3%

HGL (excl. natural 

gasoline)
2%

Waste Gas

(byproduct fuel)
< 1%

Other Fuels 3%

Page 2 of 3
Prepared for the U.S. Department of Energy, Advanced Manufacturing Office by Energetics

Manufacturing Energy and Carbon Footprint Onsite Energy Use: 345 TBtu 

Sector:  Transportation Equipment (NAICS 336) Onsite Emissions: 9 MMT CO2e 

11 

33 

111111 

11 

1414 

3232 

11.5 3.5

111 

electricity to utilities and other entities
^

Refers to sales and transfers offsite or

purging of surplus steam

Feedstock energy excluded

electricity to utilities and other entities
^ 

Refers to sales and transfers offsite or 

purging of surplus steam 

Feedstock energy excluded 

Onsite 
Generation 

Process 
Energy 

000 

181818 

000 

666 
161616 

121212 

111 

777 

777777 

Steam 
Distribution 

Losses 

00 

55 

3838 

33 

55 

212121 

111 

000 

345345345 

636363 

Electro-Chemical 

Process Heating 

Fuel Types 
2.1 2.0

5.5 3.4

0.1 0.0

3.93.918.718.7 

222 

222 

Machine Drive 

2222 

1515 

2323 

00 

00 

2121 

10.3 0.3

88 

1313 

00 

1919 

00 

44 

11 

88 

33 

Fans 

Compressed Air 

Materials Handling 

Other Systems 

Pumps 

Onsite  Energy, 

2018 

Energy use data source:

2018 EIA MECS (with adjustments);
See webpage for details

Last Revised: December 2021

Notes:

Sector-wide aggregate data for year 2018;

energy values and fuel type percentages

rounded to nearest whole number

Offsite generation shown on net basis 

(purchases, sales, and transfers

accounted for) and includes onsite non-

combustion renewable output 

* Refers to sales and transfers offsite of

Energy use data source: 

2018 EIA MECS (with adjustments); 
See webpage for details 

Last Revised: December 2021 

Notes: 

Sector-wide aggregate data for year 2018; 

energy values and fuel type percentages 

rounded to nearest whole number 

Offsite generation shown on net basis 

(purchases, sales, and transfers 

accounted for) and includes onsite non-

combustion renewable output 

* Refers to sales and transfers offsite of

0.00.0 

222 

333 

444 

Conventional 

Boilers 
1.31.31.41.4 

121212 

111 

111 

111 

Other 
Electricity 
Generation 

(excludes TBtu 
renewable, 

non-combustion 
electricity output) 

0.10.1 0.10.1 

888 

CHP/ 

Cogeneration 
0.60.60.60.6 

172172172 137137137 

171171171172172172 172172172 

272727 

Process Cooling 

and Refrigeration 
1.6 0.1

Other Process Uses 

1.1 0.2

Electricity Export* 

Excess Steam 
^ 

00 

00 

0.30.3 

Fuel Type 
% of 

Total 

Natural Gas 91% 

Distillate and 

Residual Fuel Oils 
3% 

HGL (excl. natural 

gasoline) 
2% 

Waste Gas 

(byproduct fuel) 
< 1% 

Other Fuels 3% 

Energy 
(TBtu = Trillion British 

Thermal Units) 

Fuel 

Electricity 

Steam 

Combined 

Losses 

Greenhouse Gas (GHG) 

Emissions 
(MMT CO2e = Million Metric Tons 

Carbon Dioxide Equivalent) 

Total Onsite Process 

Total Emissions = 
Offsite Combustion Emissions + 
Onsite Combustion Emissions + 

Process Emissions 

Onsite Emissions = Onsite 
Combustion Emissions + 

Process Emissions 
Page 2 of 3 

Prepared for the U.S. Department of Energy, Advanced Manufacturing Office by Energetics 

585858 
313131 

202020 

222 
555 

222 
444 

111 
111 

Nonprocess 
Energy 

Facility HVAC 

7.3 3.1 

Facility Lighting 

2.7 0.0 

Other Facility 
Support 

0.8 0.1 

Onsite 
Transportation 

0.30.6 

Other 
Nonprocess 

00.2.2 0.10.1 

https://www.energy.gov/eere/amo/manufacturing-energy-and-carbon-footprints-2018-mecs
https://www.energy.gov/eere/amo/manufacturing-energy-and-carbon-footprints-2018-mecs
https://www.energetics.com/
https://www.energetics.com/
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Electricity

Energy

(TBtu Trillion British Thermal

Units)

Emissions

(MMT CO2e Million Metric Tons

Carbon Dioxide Equivalent)

659

Prepared for the U.S. Department of Energy, Advanced Manufacturing Office by Energetics

Manufacturing Carbon Footprint Primary Energy Use: 659 TBtu 

Sector:  Transportation Equipment (NAICS 336) 

Fuel and  GHG 

Emissions, 

2018 

Page 3 of 3Page 3 of 3 

Steam 

Generation 

Facility HVAC 

Facility Lighting 

Other Facility 

Support 

Onsite 

Transportation 

Other Nonprocess 

Process Heating 

Process Cooling 

and Refrigeration 

Other Process 

Uses 

Electro-Chemical 

Machine Drive 

Pumps, Fans, 

Compressed Air, 

Materials Handling, 

Materials Processing, 

Other Systems 

485485485 

0.00.00.0 

Conventional 

Boilers 

CHP/ 

Cogeneration 

Other 

Electricity 

Generation 

Offsite 

Generation 

Onsite 

Generation 
Process 

Energy 

Nonprocess 

Energy 

Electricity 

Generation 

3.43.43.4 

0.10.10.1 

0.20.20.2 

0.00.00.0 

0.30.30.3 

222 

0.60.60.6 

0.10.10.1 

1.31.31.3212121 

121212 

111 

137137137 

000 

444 

636363 

222 

444 

111 

222 

000 

333 

585858 

172172172 

659659659 

22.822.822.8 

0.10.10.1 

24.924.924.922.922.922.9 28.828.828.8 

0.10.10.1 

0.10.10.1 

0.30.30.3 
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Total 

Greenhouse 

Gas Emissions 

32.332.3 

Total GHG Emissions: 

666666 

MMT CO2e3232 

Fuel
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Fuel
Btu = Trillion British

Thermal Units)

Greenhouse Gas
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(MMT CO2e - Million Metric

Tons Carbon Dioxide

Equivalent)

Fuel 

Combustion 

Process 

Fuel 
Btu = Trillion British

Thermal Units) 

Greenhouse Gas 

(GHG) Emissions
(MMT CO2e - Million Metric 

Tons Carbon Dioxide 

Equivalent) 

Energy use data source:

2018 EIA MECS (with adjustments)

Process emissions data source:

2021 EPA Inventory of U.S.
Greenhouse Gas Emissions and Sinks:
1990-2019 (with adjustments)

See webpage for details

Last Revised: December 2021

Notes:

Sector-wide aggregate data for year

2018; energy values rounded to

nearest whole number; emissions

values rounded to nearest tenth

Energy use data source: 

2018 EIA MECS (with adjustments) 

Process emissions data source: 

2021 EPA Inventory of U.S. 
Greenhouse Gas Emissions and Sinks: 
1990-2019 (with adjustments) 

See webpage for details 

Last Revised: December 2021 

Notes: 

Sector-wide aggregate data for year 

2018; energy values rounded to 

nearest whole number; emissions 

values rounded to nearest tenth 

Prepared for the U.S. Department of Energy, Advanced Manufacturing Office by Energetics 

https://www.energetics.com/
https://www.energetics.com/
https://www.energy.gov/eere/amo/manufacturing-energy-and-carbon-footprints-2018-mecs
https://www.energy.gov/eere/amo/manufacturing-energy-and-carbon-footprints-2018-mecs


 

 

 
  

 

 
 

 

  

 

 

 

  

 

 

  

 

 

 

  

  

 

 

 

 

 

 

 

        
 

 

 
      

 
      

  
          

         

   

   

            

          

  

         

         

          

         

   

   

            

          

  

         

         

          

 

 

 

-

4545

Total Onsite

Offsite

125

6

Energy use 2018 EIA MECS (with adjustments). For full information on references, definitions, assumptions, and other sectors,

data source: visit this webpage

Last Revised: December 2021

Notes: Sector-wide aggregate data for year 2018; energy values rounded to nearest whole number

Offsite generation shown on net basis (purchases, sales, and transfers accounted for) and includes onsite non-

combustion renewable output

* Electricity export refers to sales and transfers offsite of electricity to utilities and other entities

Feedstock energy excluded from primary, offsite, and onsite energy values and included in Energy for All Purposes
^

Excess steam refers to the sales and transfer offsite or purging of surplus steam

Page 1 of 3
Prepared for the U.S. Department of Energy, Advanced Manufacturing Office by Energetics

Offsite 

Energy 

3.83.8 

Onsite 

Energy 
Electricity 

and Steam 
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Process 
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33 

Nonprocess 
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2424 

Steam 
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11 

88 

125125125125 
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and 

Transmission 
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Transmission 

Losses 

00 
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101010 

797979 

111 

777 

2.52.56.26.2 

Onsite 

Generation 
(excludes TBtu 

renewable, non combustion 
electricity output) 

0.7

<0.1<0.1 

Nonprocess 

Energy 

1.61.6 0.50.5 

Process 

Energy 

1.41.43.93.9 

747474 646464 707070 

484848 

212121 

Electricity Export* 

Excess Steam 
^ 

00 

00 

0.5

Manufacturing Energy and Carbon Footprint Primary Energy Use: 125 TBtu 

Sector: Automobile and Light Duty Motor Vehicle (NAICS 33611) Total GHG Emissions: 6 MMT CO2e 

Primary Energy, 

2018 

Energy 
(TBtu = Trillion British 

Thermal Units) 

Fuel 

Electricity 

Steam 

Combined 

Losses 

Greenhouse Gas (GHG) 

Emissions 
(MMT CO2e = Million Metric Tons 

Carbon Dioxide Equivalent) 

Offsite 

Total Onsite 

Total Emissions = 

Offsite Emissions + 

Onsite (Combustion + 

Process) Emissions 

Energy use 2018 EIA MECS (with adjustments). For full information on references, definitions, assumptions, and other sectors, 

data source: visit this webpage 

Last Revised: December 2021 

Notes: Sector-wide aggregate data for year 2018; energy values rounded to nearest whole number 

Offsite generation shown on net basis (purchases, sales, and transfers accounted for) and includes onsite non-

combustion renewable output 

* Electricity export refers to sales and transfers offsite of electricity to utilities and other entities

Feedstock energy excluded from primary, offsite, and onsite energy values and included in Energy for All Purposes
^ 

Excess steam refers to the sales and transfer offsite or purging of surplus steam 

Energy for All Purposes estimated at 126 TBtu 
Includes primary energy plus net energy consumed for nonfuel purposes, including feedstock use 

Page 1 of 3 
Prepared for the U.S. Department of Energy, Advanced Manufacturing Office by Energetics 
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Other Facility 
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Transportation

0.00.00.00.0

ProcessProcessTotal Onsite

74

3

Page 2 of 3
Prepared for the U.S. Department of Energy, Advanced Manufacturing Office by Energetics

Manufacturing Energy and Carbon Footprint Onsite Energy Use: 74 TBtu 

Sector: Automobile and Light Duty Motor Vehicle (NAICS 33611) Onsite Emissions: 3 MMT CO2e 
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1.6 0.5
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Greenhouse Gas (GHG) 

Emissions 
(MMT CO2e = Million Metric Tons 

Carbon Dioxide Equivalent) 

Total Emissions = 
Offsite Combustion Emissions + 
Onsite Combustion Emissions + 

Process Emissions 

Onsite Emissions = Onsite 
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Process Emissions 

Energy 
(TBtu = Trillion British 

Thermal Units) 
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Compressed Air 

Materials Handling 

Other Systems 

Pumps 

Onsite  Energ

2018 

y, 

EnE ergy use data source:

2018 EIA MECS (with adjustments);
See webpage for details

Last Revised: December 2021

Notes:

Sector-wide aggregate data for year 2018;

energy values and fuel type percentages

rounded to nearest whole number

Offsite generation shown on net basis 

(purchases, sales, and transfers

accounted for) and includes onsite non-

combustion renewable output 

* Refers to sales and transfers offsite of

electricity to utilities and other entities
^

Refers to sales and transfers offsite or

purging of surplus steam

Feedstock energy excluded

nergy use data source: 

2018 EIA MECS (with adjustments); 
See webpage for details 

Last Revised: December 2021 

Notes: 

Sector-wide aggregate data for year 2018; 

energy values and fuel type percentages 

rounded to nearest whole number 

Offsite generation shown on net basis 

(purchases, sales, and transfers 

accounted for) and includes onsite non-

combustion renewable output 

* Refers to sales and transfers offsite of

electricity to utilities and other entities
^ 

Refers to sales and transfers offsite or 

purging of surplus steam 

Feedstock energy excluded 
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Notes:

Sector-wide aggregate data for year

2018; energy values rounded to

nearest whole number; emissions

values rounded to nearest tenth
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Manufacturing Carbon Footprint Primary Energy Use: 125 TBtu 

Sector: Automobile and Light Duty Motor Vehicle (NAICS 33611) 

Fuel and  GHG 

Emissions, 

2018 

Steam 
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Facility HVAC 

Facility Lighting 

Other Facility 

Support 

Onsite 

Transportation 

Other Nonprocess 

Process Heating 
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Other Process 

Uses 
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Compressed Air, 
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Materials Processing, 

Other Systems 
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Energy use data source:

2018 EIA MECS (with adjustments)

Process emissions data source:

2021 EPA Inventory of U.S.
Greenhouse Gas Emissions and Sinks:
1990-2019 (with adjustments)

See webpage for details

Last Revised: December 2021

Energy use data source: 

2018 EIA MECS (with adjustments) 

Process emissions data source: 

2021 EPA Inventory of U.S. 
Greenhouse Gas Emissions and Sinks: 
1990-2019 (with adjustments) 

See webpage for details 

Last Revised: December 2021 

Combustion

Process

Equivalent)

Combustion 

Process 

Equivalent) Notes: 

Sector-wide aggregate data for year 

2018; energy values rounded to 

nearest whole number; emissions 

values rounded to nearest tenth 
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Manufacturing Energy and Carbon Footprint
Sector:  Aerospace Product and Parts (NAICS 3364)

Primary Energy Use: 112244 TBtu

Total GHG Emissions: 66 MMT CO2e 

Primary Energy, 

2018 Onsite 
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renewable, non-combustion 
electricity output)
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0.10.1

PPage 1age 1 of of  33
PPrereparpareed d ffoor r tthe he UU..SS..  DDeeparparttmmeentnt  ooff  EEnneergyrgy,,  AAdvadvancenced d ManuManuffaacctturiuringng  OfOfffiiccee  by by EEnernergetgetiiccss

Energy for All Purposes estimated at 126 TBtu
Includes primary energy plus net energy consumed for nonfuel purposes, including feedstock use

Energy use 2018 EIA MECS (with adjustments). For full information on references, definitions, assumptions, and other sectors,

data source: visit this webpage

Last Revised: December 2021

Notes: Sector-wide aggregate data for year 2018; energy values rounded to nearest whole number 

Offsite generation shown on net basis (purchases, sales, and transfers accounted for) and includes onsite non-

combustion renewable output 

* Electricity export refers to sales and transfers offsite of electricity to utilities and other entities

Feedstock energy excluded from primary, offsite, and onsite energy values and included in Energy for All Purposes
^
 Excess steam refers to the sales and transfer offsite or purging of surplus steam

Energy use 2018 EIA MECS (with adjustments). For full information on references, definitions, assumptions, and other sectors,

data source: visit this webpage

Last Revised: December 2021

Notes: Sector-wide aggregate data for year 2018; energy values rounded to nearest whole number 

Offsite generation shown on net basis (purchases, sales, and transfers accounted for) and includes onsite non-

combustion renewable output 

* Electricity export refers to sales and transfers offsite of electricity to utilities and other entities

Feedstock energy excluded from primary, offsite, and onsite energy values and included in Energy for All Purposes
^
 Excess steam refers to the sales and transfer offsite or purging of surplus steam

333333

Electricity 

Generation

4.44.4

Nonprocess 

Energy

2.72.7 0.50.5

Process 

Energy

0.30.32.52.5

646464 474747 585858

272727

313131

Electricity Export*

Excess Steam
^

00

00

Fuel

1.0

Total Onsite

Offsite

Total Onsite

Offsite

https://www.energetics.com/
https://www.energetics.com/
https://www.energy.gov/eere/amo/manufacturing-energy-and-carbon-footprints-2018-mecs
https://www.energy.gov/eere/amo/manufacturing-energy-and-carbon-footprints-2018-mecs


Manufacturing Energy and Carbon Footprint
Sector:  Aerospace Product and Parts (NAICS 3364)

Onsite Energy Use: 6464 TBtu

Onsite Emissions: 22 MMT CO2e 

Onsite Energy,

2018
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Energy use data source: 

2018 EIA MECS (with adjustments); 
See webpage for details

Last Revised: December 2021

Notes:  

Sector-wide aggregate data for year 2018; 

energy values and fuel type percentages 

rounded to nearest whole number

Offsite generation shown on net basis 

(purchases, sales, and transfers 

accounted for) and includes onsite non-

combustion renewable output 

* Refers to sales and transfers offsite of

electricity to utilities and other entities
^
 Refers to sales and transfers offsite or 

purging of surplus steam

Feedstock energy excluded 

Energy use data source: 

2018 EIA MECS (with adjustments); 
See webpage for details

Last Revised: December 2021

Notes:  

Sector-wide aggregate data for year 2018; 

energy values and fuel type percentages 

rounded to nearest whole number

Offsite generation shown on net basis 

(purchases, sales, and transfers 

accounted for) and includes onsite non-

combustion renewable output 

* Refers to sales and transfers offsite of

electricity to utilities and other entities
^
 Refers to sales and transfers offsite or 

purging of surplus steam

Feedstock energy excluded 
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Manufacturing Carbon Footprint
Sector:  Aerospace Product and Parts (NAICS 3364)

Primary Energy Use: 112244 TBtu

Total GHG Emissions: 66 MMT CO2e 

Fuel and GHG 

Emissions,

2018
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Energy use data source: 

2018 EIA MECS (with adjustments)

Process emissions data source: 

2021 EPA Inventory of U.S. 
Greenhouse Gas Emissions and Sinks: 
1990-2019 (with adjustments)

See webpage for details

Last Revised: December 2021

Notes:   

Sector-wide aggregate data for year 

2018; energy values rounded to 

nearest whole number; emissions 

values rounded to nearest tenth

Energy use data source: 

2018 EIA MECS (with adjustments)

Process emissions data source: 

2021 EPA Inventory of U.S. 
Greenhouse Gas Emissions and Sinks: 
1990-2019 (with adjustments)

See webpage for details

Last Revised: December 2021

Notes:   

Sector-wide aggregate data for year 

2018; energy values rounded to 

nearest whole number; emissions 

values rounded to nearest tenth
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