Manufacturing Energy and Carbon Footprint Primary Energy Use: 19,663 TBtu

Sector: All Manufacturing (NAICS 31-33) Total GHG Emissions: 1,165 MMT CO.e
Primary Energy,

2018 OffS Ite On Site Electricity
Energy Energy and Steam

Generation

Process
H Losses
Onsite L 200 Process Losses
Fus) HP668 : ' 4,432
- Suge oeneration Zags 185080 Energy
Generation (excludes 4.2 TBtu
and renewable, non combustion
Transmission electricity output) 516.1
Losses 234.0
4,721 Electricity
101663 4312 Generation 2,591 14,744, 9,309 12,599
Generation
and
Transmission Nonprocess
Losses Steam Nonprocess Losses
198 Distribution 552
T [ Losses 1,510 En ergy
767, Generation 564
853
¢ Electricity Export*
¢ Excess Steam”
Energy Greenhouse Gas (GHG) Energy use 2018 EIA MECS (with adjustments). For full information on references, definitions, assumptions, and other sectors,
(TBtu = Trillion British Emissions data source:  visitthis webpage
Thermal Units) (MMT CO.e = Million Metric Tons || Last Revised: December 2021
Carbon Dioxide Equivalent)
Fusl 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
- Onsite * 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
Total Emissions =
. Offsite Emissions + Energy for All Purposes estimated at 24,355 TBtu
combined Onsite (Combustion + Includes primary energy plus net energy consumed for nonfuel purposes, including feedstock use
Process) Emissions
~) Losses ) Page 1 of 3
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Manufacturing Energy and Carbon Footprint

Onsite Energy Use: 14,744 TBtu
Onsite Emissions: 780 MMT CO.e

Sector: All Manufacturing (NAICS 31-33)

Onsite Energy,
2018

Onsite
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Fuel Types
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Energy Greenhouse Gas (GHG) 853
(TBtu = Trillion British Emissions Steam

Distribution
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Losses

(MMT CO.e = Million Metric Tons
Carbon Dioxide Equivalent)

- Onsite Process

Total Emissions =
Offsite Combustion Emissions +
Onsite Combustion Emissions +

Process Emissions

Compined| Onsite Emissions = Onsite
Combustion Emissions +
~~) Losses Process Emissions

Process Heating

Process
Energy

Nonprocess

Facility HVAC
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Process Cooling
and Refrigeration

Facility Lighting

Other Facility

Other Process Uses 54 Support
) 121

Electro-Chemical Onsite
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Machine Drive m s

44

643 Pumps < Other

Nonprocess

369 Fans

263 Compressed Air

¢ Electricity Export*

175 Materials Handling

Excess Steam”

-

614 Materials Processing 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

105 Other Systems

11971 139

516.1

179.8

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/

Manufacturing Carbon Footprint Primary Energy Use: 19,663 TBtu

Sector: All Manufacturing (NAICS 31-33) Total GHG Emissions: 1,165 MMT CO.e
Fuel and GHG

Emissions, S
2018 U
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A7) Electricity 2.2 = Uses Onsite
101663 Generation ,
19,593 Transportation
0 Electro-Chemical
T ‘I Other Nonprocess
JEEE Machine Drive
Pumps, Fans,
' Energy use data source:
_ Fueli 233 Compressed Alir, 3.9 2018 EIA MECS (with adjustments)
(TBtU = Trillion British Materials Handling,
Thermal Units) Materials Processing, Process emissions data source:
2021 EPA Inventory of U.S.
E=el Other Systems Greenhouse Gas Emissions and Sinks:
== 1990-2019 (with adjustments)
Greenhouse Gas See webpage for details
(GHG) Emissions .
(MMT CO,e - Million Metric Last Revised: December 2021
2€ - - 107 N
Tons Carbon Dioxide OBV, OfZ ot
. otes:
Equivalent) Sector-wide aggregate data for year
2018; energy values rounded to
nearest whole number; emissions
values rounded to nearest tenth
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372 TBtu
21 MMT CO,e

Primary Energy Use:
Total GHG Emissions:

Manufacturing Energy and Carbon Footprint

Sector: Alumina and Aluminum (NAICS 3313)

Primary Energy,

2018 Offsite
Energy

Onsite Electricity
and Steam
Energy Generation

Process

1 L
Onsite o Process Losses
Fus ke I 95
. E 6. Generation 1682 Energy
Generation B
and
Transmission m m
Losses
164 Electricity
82 254 Generation 90 208 192; 202,
Generation
and
Transmission Nonprocess
Losses Steam Nonprocess Losses
0 Distribution 8
D) Generation 0 Losses 24 Energy
i o5 |
» Electricity Export*
¢ Excess Steam”
Energy Greenhouse Gas (GHG) Energy use 2018 EIA MECS (with adjustments). For full information on references, definitions, assumptions, and other sectors,

Emissions

(MMT CO.e = Million Metric Tons
Carbon Dioxide Equivalent)

- Offsite
- Onsite

Total Emissions =
Offsite Emissions +

(TBtu = Trillion British
Thermal Units)

Fusl

EET>
__Sean 2

Compined Onsite (Combustion +
Process) Emissions
) Losses )

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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Manufacturing Energy and Carbon Footprint

208 TBtu
9 MMT CO.e

Onsite Energy Use:
Onsite Emissions:

Sector: Alumina and Aluminum (NAICS 3313)

Onsite Energy,

2018 Onsite
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Total
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Distillate Fuel Oil | < 1%
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gasoline)

Fuel Type

<1%

Fuel Types
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208
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- Onsite Process

Total Emissions =
Offsite Combustion Emissions +
Onsite Combustion Emissions +

Process Emissions
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Machine Drive
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1 Pumps

Fans

2 Compressed Air

» Electricity Export*

0 Materials Handling

¢ Excess Steam”

13 Materials Processing 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

0 Other Systems
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Manufacturing Carbon Footprint Primary Energy Use: 372TBtu

Sector: Alumina and Aluminum (NAICS 3313) Total GHG Emissions: 21 MMT CO.e

Fuel and GHG
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Manufacturing Energy and Carbon Footprint Primary Energy Use: 367 TBtu

Sector: Cement (NAICS 327310) Total GHG Emissions: 66 MMT CO.e

Primary Energy,

Offsite Onsite vty
Ener Ener and Steam
gy gy Generation Process
i L
Onsite N Process Losses
=UE] 2o : 153
| . o, Generation 2983 Energy
Genergtlon (exbclludes 0.1 Tlitu
an renewable, non combustion
Transmission electricity output) m
71 Electricity
o/ 190 Generation 296 296
Generation
and
Transmission Nonprocess
Losses Steam Nonprocess Losses
0 Distribution 2
0 Generation 0 Losses 3 En ergy
0
» Electricity Export*
¢ Excess Steam”
Energy Greenhouse Gas (GHG) || Energy use 2018 EIA MECS (with adjustments). For full information on references, definitions, assumptions, and other sectors,
(TBtu = Trillion British Emissions data source:  visit this webpage
Thermal Units) (MMT CO,e = Million Metric Tons || Last Revised: December 2021

Carbon Dioxide Equivalent)
[=Te
EUE!

Em B o

Offsite Emissions +
Compined Onsite (Combustion +

Process) Emissions
~) Losses

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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Manufacturing Energy and Carbon Footprint Onsite Energy Use: 296 TBtu

Sector: Cement (NAICS 327310) Onsite Emissions: 61 MMT CO.e
Onsite Energy, Onsite

2018 Generation

¢) Conventional

Process Nonprocess

Energy Energy
Process Heating 0 Facility HVAC

194 189 01 o0

Process Cooling 3 Facility Lighting

and Refrigeration "01 ] oo
0 ¥ Other Facility W.,0
FueiType | %" Other Process Uses Support
Coal 41% <l - 0.0 0 - 0.0
oymraducr oy | 24% Electricity Electro-Chemical Onsite 1
Generation 1 .
Natural Gas 23% (excludes 0.1 TBtu - 0.0 X Transportatlon
Waste Oils/Tars renewable
: . . - 0.1
and Waste non-combustion
Materials & electricity output) Machine Drive
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Coke and Breeze | <1% 5 Pumps
Nonprocess
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Other Fuels 8%
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¢ Excess Steam”

Fans
Fuel Types

5 Compressed Air

4 Materials Handling

296
40| Materials Processing Energy use data source:
2018 EIA MECS (with adjustments);
See webpage for details
Energy Greenhouse Gas (GHG) 0 Other Systems Last Revised: December 2021
(TBtu = Trillion British Emissions Steam Notes:
Thermal Units) (MMT CO,e = Million Metric Tons Distribution Sector-wide aggregate data for year 2018;
Carbon Dioxide Equivalent) Losses energy values and fuel type percentages
=oel rounded to nearest whole number
- Onsite Process Offsite generation shown on net basis
(purchases, sales, and transfers
Total Emissions = accounted for) and includes onsite non-
Offsite Combustion Emissions + combustion renewable output
Onsite Combustion Emissions + * Refers to sales and transfers offsite of
Process Emissions electricity to utilities and other entities
. _ _ . " Refers to sales and transfers offsite or
Losses Process Emissions Feedstock energy excluded
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Manufacturing Carbon Footprint

367 TBtu
66 MMT CO,e

Primary Energy Use:
Total GHG Emissions:

Sector: Cement (NAICS 327310)

Fuel and GHG
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Energy use data source:
2018 EIA MECS (with adjustments)

(3

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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Manufacturing Energy and Carbon Footprint

Sector: Chemicals (NAICS 325)

Primary Energy,
2018

Primary Energy Use: 4,842 TBtu
Total GHG Emissions: 332MMT CO.e

Offsite Onsite Electricity
and Steam
Energy Energy Generation Process
Onsite . Process Losses
=iyl 2)088 . 1,065
| Generation F558 2,857 Energy
Genergtlon (exglludes 0.1 T%tu )
3 ti
Tranemesion M electricity output)
914 Electricity
29847, 95 Generation 501 3,814 2,16 3,157,
Generation
and
Transmission Nonprocess

Losses Steam Nonprocess Losses

114 Distribution 105

) Generation 325 Losses <100) En ergy
275
¢ Electricity Export*

¢ Excess Steam”
Energy Greenhouse Gas (GHG) || Energy use 2018 EIA MECS (with adjustments). For full information on references, definitions, assumptions, and other sectors,

(TBtu = Trillion British
Thermal Units)

Fusl

EEET>
__Sean 2

Eompined

) Losses

Emissions

(MMT CO.e = Million Metric Tons
Carbon Dioxide Equivalent)

- Offsite
- Onsite

Total Emissions =
Offsite Emissions +
Onsite (Combustion +
Process) Emissions

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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Manufacturing Energy and Carbon Footprint Onsite Energy Use: 3,814 TBtu

Sector: Chemicals (NAICS 325) Onsite Emissions: 242 MMT CO.e
Onsite Energy, Onsite

2018 Generation

Process Nonprocess

Energy
Facility HVAC

Facility Lighting

Other Facility

992 Process Heating :

| 709 528

Process Cooling
and Refrigeration

1h1]

Other Process Uses Support
- 11.3 - 0.7
Fuel Type % of HPRS
Total Electricity Electro-Chemical onsi 3
Natural Gas 78% Generation - 0.0 5 nsite .
Waste Gas 13% (eXClUdES 0.1 TBtu g Transportatlon
(byproduct fuel) renewable,
Coal 4% non-combustion Machine Drive - 0.4
Dist_illate and ne electricity output) h 14
Eeesl_lcizjlcll.: ':njn?rlzlasl 0 184 Pumps No I’]Otr OeCreS s
gasoline) = p
Other Fuels 4% 119 Fans
Fuel Types

66 Compressed Air

w Electricity Export*

17 Materials Handling -
3,814 ¢ Excess Steam
205 Materials Processing Energy use data source:
2018 EIA MECfS (Véith e}djustments);
See webpage for details
Energy Greenhouse Gas (GHG) 275 Other Systems Last Revised: December 2021
(TBtu = Trillion British Emissions Steam Notes:
Thermal Units) (MMT CO,e = Million Metric Tons Distribution Sector-wide aggregate data for year 2018;
Carbon Dioxide Equivalent) Losses energy values and fuel type percentages
=el rounded to nearest whole number
- Onsite Process 70.6 Offsite generation shown on net basis
(purchases, sales, and transfers
Total Emissions = accok;mtﬁd for) and ig\lclud?s c;nsite non-
Offsite Combustion Emissions + fom ustion renewable outpu _
Onsite Combustion Emissions + Refe_rs_ to sale_s_ a_md transfers offs_lt_e of
Process Emissions electricity to utilities and other entities
. . . " Refers to sales and transfers offsite or
= LoSSes Process Emissions Feedstock energy excluded

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/

Manufacturing Carbon Footprint Primary Energy Use: 4,842 TBtu

Sector: Chemicals (NAICS 325) Total GHG Emissions: 332 MMT CO.e

Fuel and GHG

EmiSSionS’ Gre-elz—rcl);a:)luse
Gas Emissions

2018 331.6

Offsite Onsite Process
Generation Generation Energy

Conventional
Boilers

Electricity Process Heating

1544 5 .
Y42 Generation

0

L CHP/ Process Cooling
Steam 1,052 Cogeneration and Refrigeration
[ q ili
A7) Generation 23.3 Othstzr Fe;crltllty
Other 109 Other Process PP
0 Electricity 0.4 '” Uses Onsite
NSAD Generation .
45647, Transportation
0  Electro-Chemical
21088 . .
2,989 Machine Drive
Fuel - Pumps, Fa(ljnz,_ Energy use data source:
s 105 Compressed Auir, 5.8 2018 EIA MECS (with adjustments)
(TBtu = Trillion British Materials Handling, o
Thermal Units) Materials Processing, Process emissions data source:
Other Systems 2021 EPA Inventory of U.S.

E=el Greenhouse Gas Emissions and Sinks:
- 1990-2019 (with adjustments)

Greenhouse Gas See webpage for details

(GHG) Emissions
(MMT CO.e - Million Metric 1 ace >
Tons Carbon Dioxide 15655 BY!
Notes:

Equivalent) Sector-wide aggregate data for year
2018; energy values rounded to
nearest whole number; emissions
values rounded to nearest tenth
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629 TBtu
55 MMT CO.e

Primary Energy Use:
Total GHG Emissions:

Manufacturing Energy and Carbon Footprint

Sector: Petrochemicals (NAICS 325110)

Primary Energy,

2018 Offsite
Energy

Onsite Electricity
and Steam
Energy Generation

Process

i L
Onsite o Process Losses
=UEl 504 : 152
| : >0, Generation 450 Energy
Genergtlon (exglludes <0.1le3)tu
an renewable, non combustion
Transmission cleE Iy el
44 Electricity
629 68 Generation 570 341 476
Generation
and
Transmission Nonprocess
Losses Steam Nonprocess Losses
16 Steam Distribution 9
50 Generation Losses 26/ En ergy
42
¢ Electricity Export*
¢ Excess Steam”
Energy Greenhouse Gas (GHG) Energy use 2018 EIA MECS (with adjustments). For full information on references, definitions, assumptions, and other sectors,

Emissions

(MMT CO.e = Million Metric Tons
Carbon Dioxide Equivalent)

- Offsite
- Onsite

Total Emissions =
Offsite Emissions +

(TBtu = Trillion British
Thermal Units)

Fusl

EET>
__Sean 2

Compined Onsite (Combustion +
Process) Emissions
) Losses )

data source: visit this webpage

Last Revised: October 2022

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: 48 MMT CO.e
Onsite Energy, Onsite

2018 Generation

Process Nonprocess

Energy Energy

Process Heating Facility HVAC

, - o 1
Process Cooling 6 Facility Lighting
and Refrigeration 0.0
25 ¥ Other Facility §,0
Other Process Uses Support
- 1.6 -
Fuel Type % of P 0 =
S ot Electricity Electro-Chemical Onsite 0
atural Gas ° Generation 100 00 0 i
Waste Gas 31% (excludes <0.1TBtu ; Transportation
(byproduct fuel) renewable,

Distillate Fuel Oil | < 1%
HGL (excl. natural

non-combustion
electricity output)

Machine Drive

gasoline) s Other 2
Pulping liquor or 0.0 18 Pumps
black liquor R Nonprocess
Other Fuels 7% 12 Fans - 0.1
Fuel Types
6 Compressed Air :
504 273 * Electricity Export*
» 2 Materials Handling -
570 24 37 ¢ Excess Steam
45 208 20 Materials Processing Energy use data source:
2018 EIA MECS (with adjustments);
See webpage for details
Energy Greenhouse Gas (GHG) 42 Other Systems Last Revised: October 2022
(TBtu = Trillion British Emissions Steam Notes:
Thermal Units) (MMT CO,e = Million Metric Tons Distribution Sector-wide aggregate data for year 2018;
Carbon Dioxide Equivalent) Losses energy values and fuel type percentages
=l rounded to nearest whole number
- Onsite Process Offsite generation shown on net basis
(purchases, sales, and transfers
Total Emissions = accounted for) and includes onsite non-
Offsite Combustion Emissions + combustion renewable output
m Onsite Combustion Emissions + * Refers to sales and transfers offsite of
Process Emissions ?Iectrlcny to utilities and other entl.tles
. L . Refers to sales and transfers offsite or
Combined %;S.Sﬁ;ﬁe purging of surplus steam
usti ISSi
M Losses Process Emissions Feedstock energy excluded
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Manufacturing Carbon Footprint Primary Energy Use: 629 TBtu

Sector: Petrochemicals (NAICS 325110) Total GHG Emissions:  55MMT CO.e
Fuel and GHG

EmiSSionS’ Gre-elz—rcl);a:)luse
2018 Gas E5m4|'s;85|ons

Offsite Onsite Process Nonprocess
Generation Generation Energy Energy

Conventional
Boilers

Process Heating Facility HVAC

Electricity 249

Generation

(%)
0

Facility Lighting

CHP/ Process Cooling

O

Steam Cogeneration and Refrigeration
§0) Generation 3.2 Other Facility
Support
Other o8 Other Process
0 Electricity 0.0« Uses Onsite
BP0 Generation i ol
942 Transportation Y
0) Electro-Chemical I
e Other Nonprocess [ofl
out Machine Drive
Pumps, Fans,_ Energy use data source:
FL.".EI » 16] Compressed Air, 0.9 2018 EIA MECS (with adjustments)
(TBtu = Trillion British Materials Handling, o
Thermal Units) Materials Processing, z(’);‘l’e;:'l"'ssmns d”f‘tz 580““793
nventory o .
E=Uel Other Systems Greenhouse Gas E¥nissions and Sinks:
- 1990-2019 (with adjustments)
Greenhouse Gas See webpage for details

(GHG) Emissions
(MMT CO.e - Million Metric . i
Tons Carbon Dioxide 278 /)
Notes:

Equivalent) Sector-wide aggregate data for year
2018; energy values rounded to
nearest whole number; emissions
values rounded to nearest tenth

Page 3 of 3

Last Revised: October 2022

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

Manufacturing Energy and Carbon Footprint Primary Energy Use: 809 TBtu

Sector: Plastics Material and Resins (NAICS 325211) Total GHG Emissions: 43 MMT CO.e

Primary Energy,

Offsite Onsite vty
Ener Ener and Steam
gy gy Generation Process
i L
Onsite P Process Losses
FUE] £)(10) i 188
| 2y, Generation 282 280 Energy
Genergtlon (exglludes <0.1le3)tu
an renewable, non combustion
Transmission clEE LY G
106 Electricity
g0 162 Generation 668 321 505
Generation
and
Transmission Nonprocess
Losses Steam Nonprocess Losses
35 Steam Distribution 15
[ Losses 44 En ergy
135 Generation
58
¢ Electricity Export*
* Excess Steam”
Energy Greenhouse Gas (GHG) Energy use 2_01_8 EIA MECS (with adjustments). For full information on references, definitions, assumptions, and other sectors,
(TBtu = Trillion British Emissions datasource:  visit this webpage
Thermal Units) (MMT CO,e = Million Metric Tons || Last Revised: December 2021

Carbon Dioxide Equivalent)
[=Te
EUE!

Em B o

Offsite Emissions +
Compined Onsite (Combustion +

Process) Emissions
) Losses

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 CO.e
Onsite Energy, Onsite

2018 Generation

Process Nonprocess

Energy Energy

Process Heating 4 Facility HVAC

, - o 3
Process Cooling 6 Facility Lighting
and Refrigeration " 08| oo
45 W Other Facility 1
Other Process Uses Support
137 30 02 o1
o , 11
Electricity Electro-Chemical Onsite 0
o Generation - 0.0 Uo7 tati
Fuel Type Total (excludes <g-|1TBtU . ransportation
renewapile
Natural Gas 82% N b H . . - 0.0
Coa <1% electricity outpu) Machine Drive - 3
Distillate Fuel Oil | < 1% Other
0.0 31 Pumps
gasoling) | <1% Nonprocess
Other Fuels 17% 20 Fans - 0.0
Fuel Types

11 Compressed Air

¢ Electricity Export*

3 Materials Handling -
6606 * Excess Steam
35 Materials Processing Energy use data source:
2018 EIA MECS (with adjustments);
See webpage for details
Energy Greenhouse Gas (GHG) 58 Other Systems Last Revised: December 2021
(TBtu = Trillion British Emissions ‘Steam Notes:
Thermal Units) (MMT CO,e = Million Metric Tons Distribution - 03 Sector-wide aggregate data for year 2018;
Losses energy values and fuel type percentages

Carbon Dioxide Equivalent)

- Onsite Process

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

T ool Emissions -
Offsite Combustion Emissions +
m Onsite Combustion Emissions + TS > 8 "
Process Emissions :alectrlcuy to utilities and other entities
Refers to sales and transfers offsite or

Combined %;igﬁsif purging of surplus steam
Feedstock energy excluded

Process Emissions
) Losses Page 20f 3
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Manufacturing Carbon Footprint Primary Energy Use: 809 TBtu

Sector: Plastics Material and Resins (NAICS 325211) Total GHG Emissions: 43 MMT CO,e
Fuel and GHG

Emissions, S
2018 Gas E4rT:13IIS4$|0nS

Offsite Onsite Process Nonprocess
Generation Generation Energy ' Energy

Conventional
Boilers

Facility HVAC

Electricity Process Heating

Generation

)

Facility Lighting

CHP/ Process Cooling

260 4

Steam Cogeneration and Refrigeration
1385 Generation 742 Other Facility
Support
Other =3 Other Process
() Electricity 0.0« - Uses Onsite
Joe Generation _ 0,0
802 Transportation
0 Electro-Chemical I
5 Other Nonprocess o)}
10 Machine Drive
Fuel 5 Pumps, Fans,_ Energy use data source:
s 5 Compressed Air, 0.3 2018 EIA MECS (with adjustments)
(TBtu = Trillion British Materials Handling, o
Thermal Units) Materials Processing, Process emissions data source:
2021 EPA Inventory of U.S.
E0el Other Systems Greenhouse Gas Emissions and Sinks:
= 1990-2019 (with adjustments)
Greenhouse Gas See webpage for details
(GHG) Emissions .
(MMT CO»e - Million Metric Last Revised: December 2021
2C ~ o,
Tons Carbon Dioxide LOS: 9 Not
: otes:
Equivalent) 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 Primary Energy Use: 393 TBtu

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

2018 OffS Ite On Site Electricity
Energy Energy and Steam

Generation

Process
i Losses
Onsite , Process Losses
Fusl 69 : 35
| o7 Generation o6 Energy
Generation (excludes 0.1 TBtu
and renewable, non combustion m
Transmission electricity output)
208 Electricity
898 322, Generation 187 165 1577
Generation
and
Transmission Nonprocess
Losses Steam Nonprocess Losses
0 Distribution Ener 29
a 0 -|
2 Generation 1 Losses g1 gy
3
» Electricity Export*
¢ Excess Steam”
Energy Greenhouse Gas (GHG) || Energy use 2018 EIA MECS (with adjustments). For full information on references, definitions, assumptions, and other sectors,
(TBtu = Trillion British Emissions data source:  visit this webpage
Thermal Units) (MMT CO.e = Million Metric Tons || Last Revised: December 2021
Carbon Dioxide Equivalent)
Fusl 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
- Onsite * 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
Total Emissions =
. Offsite Emissions + Energy for All Purposes estimated at 403 TBtu
combined Onsite (Combustion + Includes primary energy plus net energy consumed for nonfuel purposes, including feedstock use
Process) Emissions
~) Losses ) Page 1 of 3
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Manufacturing Energy and Carbon Footprint Onsite Energy Use: 184 TBtu

Sector: Computers, Electronics and Electrical Equipment (NAICS 334, 335) Onsite Emissions: 9MMT CO.e
Onsite Energy, Onsite

2018 Generation

‘1) Conventional
Boilers

Process Nonprocess

Energy Energy
Process Heating 24 Facility HVAC

Process Cooling Facility Lighting
and Refrigeration 118 oo

Other Facility

Cogeneration

Other Process Uses Support
(14 o1 07 o1
ici : 1
Electricity Electro-Chemical Onsite 1
- Generation T03 oo 1 ,
Fuel Type T/gtoafl (excludes Obll TBtu : g lransportation
renewable,
Natural Gas 96% non-combustion Machine Drive - 0.1
HGL (excl. natural - electricity output) Oth 1
gasoline) - 0.0 11 Pum er
— . ps
Distillat d
Residual Fuel Oils| < 1% Nonprocess
Other Fuels 1% 11 Fans - 0.1
Fuel Types

4 Compressed Air

» Electricity Export*

0 Materials Handling -
1187 ¢ Excess Steam
3 Materials Processing Energy use data source:
2018 EIA MECfS (Véith e}djustments);
See webpage for details
Energy Greenhouse Gas (GHG) 3 Other Systems Last Revised: December 2021
(TBtu = Trillion British Emissions Steam Notes:
Thermal Units) (MMT COse = Million Metric Tons Distribution - 0.1 Sector-wide aggregate data for year 2018;
Carbon Dioxide Equivalent) Losses energy values and fuel type percentages
=el rounded to nearest whole number
- Onsite Process Offsite generation shown on net basis
(purchases, sales, and transfers
Total Emissions = accok;mtﬁd for) and ig\lclud?s c;nsite non-
Offsite Combustion Emissions + gcompustion renewan’e oupu _
Onsite Combustion Emissions + Refers to sales and transfers offsite of
. electricity to utilities and other entities
Process Emissions " Refers to sales and transfers offsite or
Combined W :.OnSi_E_e purging of surplus steam
Losses orgroléselsc;nEstlzisé%gs Feedstock energy excluded
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Manufacturing Carbon Footprint Primary Energy Use: 393 TBtu

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

Emissions, S e
2018 Gas E2rn4|.:=;3s|ons

Offsite Onsite Process Nonprocess

Generation Energy

D

Generation

Conventional
Boilers

Facility HVAC

10 Process Heating

Electricity

377 .
22 Generation

0 Facility Lighting

Process Cooling
and Refrigeration

CHP/
Cogeneration

Steam
Other Facility

a § B M

2 Generation  fgosr 0l
Support
Other > Other Process
] Electricity 0.0« Uses Onsite
303 Generation . 0:4.
55| Transportation
0) Electro-Chemical [ 00 I
I Other Nonprocess [0l
99 Machine Drive
Pumps, Fans,_ Energy use data source:
FL.".EI » d Compressed Air, 0.1 2018 EIA MECS (with adjustments)
(TBtu = Trillion British Materials Handling, o
Thermal Units) Materials Processing, Process emissions data source:
2021 EPA Inventory of U.S.
E0el Other Systems Greenhouse Gas Emissions and Sinks:
- 1990-2019 (with adjustments)
Greenhouse Gas See webpage for details
(GHG) Emissions _
(MMT CO»e - Million Metric Last Revised: December 2021
2€ - A 5
Tons Carbon Dioxide o1 29 ot
; otes:
Equivalent) Sector-wide aggregate data for year
2018; energy values rounded to
nearest whole number; emissions
values rounded to nearest tenth
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127 TBtu
6 MMT CO.e

Primary Energy Use:
Total GHG Emissions:

Manufacturing Energy and Carbon Footprint

Sector: Semiconductor and Related Devices (NAICS 334413)

Primary Energy,
2018

Offsite Onsite vty
En r and Steam
Energy € gy Generation Process
Onsite o Process Losses
S0el 17 : 10
| 8 7= Generation ) Energy
Genergtlon (exglludes <0.1le3)tu
. ti
Losses
73 Electricity
1241 193 Generation 40 54 i 51
Generation
and
Transmission Nonprocess
Losses Steam Nonprocess Losses
0 Distribution 7
0 Generation 0 Losses 22 En ergy
1
» Electricity Export*
¢ Excess Steam”
Energy Greenhouse Gas (GHG) Energy use 2018 EIA MECS (with adjustments). For full information on references, definitions, assumptions, and other sectors,

Emissions

(MMT CO.e = Million Metric Tons
Carbon Dioxide Equivalent)

- Offsite
- Onsite

Total Emissions =
Offsite Emissions +

(TBtu = Trillion British
Thermal Units)

Fusl

EET>
__Sean 2

Compined Onsite (Combustion +
Process) Emissions
) Losses )

data source: visit this webpage

Last Revised: December 2021

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

Notes:

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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Manufacturing Energy and Carbon Footprint Onsite Energy Use: 54 TBtu

Sector: Semiconductor and Related Devices (NAICS 334413) Onsite Emissions: 1 MMT CO.e
Onsite Energy, Onsite

2018 Generation

5 Conventional
Boilers

Process Nonprocess

Energy Energy
Facility HVAC

Facility Lighting

1 ¥ Other Facility

Process Heating 4

Process Cooling
and Refrigeration

Cogeneration

Other Process Uses Support
L 09 o1 L 01 00
ici : 0
(Eleicetrrgt:il(t)}:] Electro-Chemical Onsite 0
(excludes <0.1TBtu Q Transportation
renewable,

non-combustion
electricity output)

Machine Drive

Other 5
; 0.0 3 Pumps
Fuel Type 020 el Nonprocess
Natural Gas 100% Fans - 0.1
Fuel Types

1 Compressed Air

» Electricity Export*

0 Materials Handling -
54 ¢ Excess Steam
1 Materials Processing Energy use data source:
2018 EIA MECS (with adjustments);
See webpage for details
Energy Greenhouse Gas (GHG) 1 0 Other Systems Last Revised: December 2021
(TBtu = Trillion British Emissions ‘Steam Notes:
Thermal Units) (MMT CO,e = Million Metric Tons Distribution - 0.0 Sector-wide aggregate data for year 2018;
Losses energy values and fuel type percentages

Carbon Dioxide Equivalent)
- Onsite Process

Offsite Combustion Emissions +
m Onsite Combustion Emissions +
Process Emissions

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

Fusl

Combined %;igﬁsif purging of surplus steam
M Losses Process Emissions Feedstock energy excluded
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Manufacturing Carbon Footprint Primary Energy Use: 127 TBtu

Sector: Semiconductor and Related Devices (NAICS 334413) Total GHG Emissions: 6 MMT CO.e

Fuel and GHG

EmiSSionS, Gre-elz—rcl);a:)luse

2018 Gas Emissions
6.1

Offsite Onsite Process Nonprocess
Generation Generation Energy ' Energy

Conventional
Boilers

Electricity Process Heating Facility HVAC

113 .
s Generation

Facility Lighting

Process Cooling
and Refrigeration

CHP/
Cogeneration

2

Steam

~ -

v Generation 0.0 Other Facility
Support
Other 7 Other Process
0 Electricity 0.0 : Uses Onsit
127 Generation siie
4 Transportatlon
0) Electro-Chemical [ 00
U Other Nonprocess
o\ . .
> Machine Drive
Pumps, Fans
’ . Energy use data source:
Fuel 0 Compressed Air, 0:0 2018 EIA MECS (with adjustments)
(TBtu = Trillion British Materials Handling,
Thermal Units) Materials Processing, Process emissions data source:
2021 EPA Inventory of U.S.
E0el Other Systems Greenhouse Gas Emissions and Sinks:
= 1990-2019 (with adjustments)
Greenhouse Gas See webpage for details
(GHG) Emissions .
(MMT COse - Million Metric Last Revised: December 2021
Tons Carbon Dioxide 7 2 Not
: otes:
Equivalent) 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 Primary Energy Use: 479 TBtu

Sector: Fabricated Metals (NAICS 332) Total GHG Emissions: 24 MMT CO.e
Primary Energy,
2018 - -
Offsite Onsite vty
and Steam
En ergy En ergy Generation Process
Onsite o Process Losses
Fuisf 28 - 75
| . 6 Generation 170 Energy
Genergtlon ) (exbclludes 0.7 Tlitu '
, t
e o o electricity output)
225 Electricity
259 349 Generation 124 254 238 248,
Generation
and
Transmission Nonprocess
Losses Steam Nonprocess Losses
0 Distribution 30
1 Generation 1 Losses 7% Energy
V 2
» Electricity Export*
¢ Excess Steam”
Energy Greenhouse Gas (GHG) || Energy use 2018 EIA MECS (with adjustments). For full information on references, definitions, assumptions, and other sectors,
(TBtu = Trillion British Emissions data source:  visit this webpage
Thermal Units) (MMT CO,e = Million Metric Tons || Last Revised: December 2021

Carbon Dioxide Equivalent)
[=Te
EUE!

Em B o

Offsite Emissions +
Compined Onsite (Combustion +

Process) Emissions
~) Losses

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
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Manufacturing Energy and Carbon Footprint

Onsite Energy Use: 254 TBtu

Onsite Emissions:

Sector: Fabricated Metals (NAICS 332)

Onsite Energy,

2018 Onsite

Generation

2 Conventional

2

-

Cogeneration

Electricity
Generation
(excludes 0.7 TBtu
Fuel Type ;/Zf’;. renewable,
non-combustion
Natural Gas 96% electricity output)
HGL (excl. natural
gasoline) 2 - 0.0
Distillate Fuel Oil | <1%
Other Fuels <1%
Fuel Types

23 ks

2514

Energy Greenhouse Gas (GHG) 2
(TBtu = Trillion British Emissions Steam
Distribution

Thermal Units) (MMT CO.e = Million Metric Tons

Carbon Dioxide Equivalent)

- Onsite Process

Total Emissions =
Offsite Combustion Emissions +
Onsite Combustion Emissions +

Process Emissions

Losses

Fusl

EET>
__Sean 2

Compined| Onsite Emissions = Onsite
Combustion Emissions +
~~) Losses Process Emissions

Process Heating

7 MMT CO.e

Process

Nonprocess
Energy

Facility HVAC

Energy

Process Cooling
and Refrigeration

Facility Lighting

Other Facility

Other Process Uses Support
, 3
Electro-Chemical Onsite 2

o

= Transportation

Other
Nonprocess

Machine Drive

3 Pumps

13

Fans

12 Compressed Air

» Electricity Export*

2 Materials Handling -
Excess Steam

>

19 Materials Processing 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

6 Other Systems
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Manufacturing Carbon Footprint Primary Energy Use: 479 TBtu

Sector: Fabricated Metals (NAICS 332) Total GHG Emissions: 24 MMT CO.e

Fuel and GHG

EmiSSionS’ Vi Gre-elz—rcl);a:)luse

2018 _ Gas Emissions
23.5

Offsite Onsite Process Nonprocess

Generation Energy

o

Generation

Conventional
Boilers

Facility HVAC

Electricity Process Heating

Generation 16:5

549

Process Cooling Facility Lighting

and Refrigeration

CHP/
Cogeneration

Steam

g & B A

1 Generation 0:d Othsirpl;e(\)crltllty 0l
Other 3 Other Process
() Electricity 0:0 ) Uses Onsite
750 Generation . o)
479 Transportation =
0) Electro-Chemical [ 00 I
b Other Nonprocess o)}
129 Machine Drive
Fuel Pumps, Fa(ljnz,_ Energy use data source:
= . Compressed Alr, 0.4 2018 EIA MECS (with adjustments)
(TBtu = Trillion British Materials Handling, o
Thermal Units) Materials Processing, z(’);‘l’e;; :'I"'SS'O“S daf‘tz SSOUfcei
nventory o .
Other Systems Greenhouse Gas E¥nissions and Sinks:

-
E=UEl 1990-2019 (with adjustments)

Greenhouse Gas See webpage for details

(GHG) Emissions Last Revised: December 2021
(MMT CO,e - Million Metric ast Revised: becembe
Tons Carbon Dioxide
Notes:

Equivalent) 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 Primary Energy Use: 1,935 TBtu

Sector: Food and Beverage (NAICS 311, 312) Total GHG Emissions: 96 MMT CO.e
Primary Energy,

2018 OffS Ite On Site Electricity
Energy Energy and Steam

Generation

Process
H Losses
Onsite 10 Process Losses
EUEl 866! - ; 432
| 5y, oeneration 55 837/ Energy
Generation (excludes 0.6 TBtu
and renewable, non combustion
Transmission clEE LY G
661 Electricity
1)085 15072 Generation 1,262 7410) 1,059
Generation
and
Transmission Nonprocess
Losses Steam Nonprocess Losses
12 Steam Distribution Ener 81
45 Generation Losses gy
93
» Electricity Export*
¢ Excess Steam”
Energy Greenhouse Gas (GHG) Energy use 2018 EIA MECS (with adjustments). For full information on references, definitions, assumptions, and other sectors,
(TBtu = Trillion British Emissions data source:  visitthis webpage
Thermal Units) (MMT CO,e = Million Metric Tons || Last Revised: December 2021
Carbon Dioxide Equivalent)
Fusl 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
- Onsite * 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
Total Emissions =
. Offsite Emissions + Energy for All Purposes estimated at 1,952 TBtu
combined Onsite (Combustion + Includes primary energy plus net energy consumed for nonfuel purposes, including feedstock use
Process) Emissions
~) Losses ) Page 1 of 3
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Manufacturing Energy and Carbon Footprint

Onsite Energy Use: 1,262 TBtu

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

Onsite Energy,

2018

Fuel Type

Total
Natural Gas 83%
Biomass 7%
Coal 5%
Distillate Fuel Oil 2%
Coke and Breeze | <1%
HGL (excl. natural o
gasoline) s
Waste Gas 0
(byproduct fuel) R
Other Fuels <1%

Fuel Types
&8)8)

1262

% of

Onsite

Generation

Conventional
Boilers

Cogeneration

176 176

Electricity

Generation
(excludes 0.6 TBtu
renewable,
non-combustion
electricity output)

525

Energy
(TBtu = Trillion British
Thermal Units)

Fusl

EET>
__Sean 2

Combined

ﬂ\»

Losses

Greenhouse Gas (GHG)
Emissions

(MMT CO.e = Million Metric Tons
Carbon Dioxide Equivalent)

- Onsite Process

Total Emissions =
Offsite Combustion Emissions +
Onsite Combustion Emissions +

Process Emissions

Onsite Emissions = Onsite
Combustion Emissions +
Process Emissions

93
Steam
Distribution
Losses

Process Nonprocess

Energy Energy
Facility HVAC

Facility Lighting

Other Facility

44

(!

194 Process Heating

139 107

Process Cooling
and Refrigeration

Other Process Uses Support
; 1
Electro-Chemical Onsite 2

Machine Drive

< Transportation

Other
Nonprocess

61 Pumps

46 Fans

46 Compressed Air

» Electricity Export*

9 Materials Handling

¢ Excess Steam”

25 Materials Processing 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

5 Other Systems

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/

Manufacturing Carbon Footprint Primary Energy Use: 1,935 TBtu

Sector: Food and Beverage (NAICS 311, 312) Total GHG Emissions: 96 MMT CO,e
Fuel and GHG

EmiSSionS’ Gre-elz—rcl);a:)luse
2018 Gas Egrrél.s;smns

Offsite Onsite Process Nonprocess
Generation Generation Energy ' Energy

Conventional

Facility HVAC

o Electricity Boilers ‘19, Process Heating [0/
LYZ8 Generation I

. Facility Lightin 0}{0)

e CHP/ @ Process Cooling 02 y Hghting
Steam JU2 Cogeneration “ = and Refrigeration g I
22 Generation 2.4 I Othsir F%Cr't“ty 1.3
Other 20 Other Process > PP
2 Electricity 0:4 Uses - Onsite
10085 Generation . o)

Y50 I Transportation =

0) Electro-Chemical [ 00 I

|- Other Nonprocess [o0fl

959 Machine Drive
Fuel - Pumps, Fans,_ Energy use data source:
= 15 Compressed Air, 0:8 2018 EIA MECS (with adjustments)
(TBtu = Trillion British Materials Handling, o
Thermal Units) Materials Processing, Process emissions data source:
2021 EPA Inventory of U.S.
E=el Other Systems Greenhouse Gas E¥nissions and Sinks:
== 1990-2019 (with adjustments)

Greenhouse Gas See webpage for details

(GHG) Emissions Last Revised: December 2021
(MMT CO.e - Million Metric ’
Tons Carbon Dioxide
Notes:

Equivalent) 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: Forest Products (NAICS 321, 322)

Primary Energy Use: 2,883 TBtu
Total GHG Emissions: 80 MMT CO.e

Primary Energy,

2018

Offsite Onsite vty
E ner and Steam
Energy € gy Generation Process
Onsite e Process Losses
Fiic| 2020 G : E 863
| eneration gsos 1,258 nergy
Generation (excludes 1.4 TBtu
and renewable, non combustion
Transmission electricity output) 11.2
444 Electricity
2,888 689 Generation 2,425 543 1,617
Generation
and
Transmission Nonprocess
Losses Steam Nonprocess Losses
14 Steam Distribution 81
G [ Losses 224, Energy
5% eneration
260
¢ Electricity Export*
¢ Excess Steam”
Energy Greenhouse Gas (GHG) Energy use 2018 EIA MECS (with adjustments). For full information on references, definitions, assumptions, and other sectors,

(TBtu = Trillion British
Thermal Units)

Fusl

T
__Sean 2

compined

ﬂ\»

Losses

Emissions

(MMT CO.e = Million Metric Tons
Carbon Dioxide Equivalent)

- Offsite
- Onsite

Total Emissions =
Offsite Emissions +
Onsite (Combustion +
Process) Emissions

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
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Manufacturing Energy and Carbon Footprint

Onsite Energy Use: 2,425 TBtu

Sector: Forest Products (NAICS 321, 322)

Onsite Energy,

2018 Onsite

Generation

Conventional
Boilers

Fuel Type % of

Total
Pulping Liquor or
Black Liquor 40%
(byproduct fuel)
Natural Gas 30%
Biomass 25%
Coal 3%
Distillate and o ..
Residual Fuel Oils | % Electricity
HGL I(_ech. natural <1% Gen eration
sellve) (excludes 1.4 TBtu
Petroleum Coke | _ 1% renewable,
(byproduct fuel) non-combustion
Waste Oils/Tars electricity output)
and Waste 0 -
Materials S 0.3
(byproduct fuel)
Other Fuels <1%

Fuel Types

2,140) 265

2,425
Energy Greenhouse Gas (GHG) 260
(TBtu = Trillion British Emissions Steam
Distribution

Thermal Units) (MMT CO.e = Million Metric Tons

Carbon Dioxide Equivalent)

- Onsite Process

Total Emissions =
Offsite Combustion Emissions +
Onsite Combustion Emissions +

Process Emissions

Losses

Fusl

EET>
__Sean 2

Compined| Onsite Emissions = Onsite
Combustion Emissions +
~~) Losses Process Emissions

Process Heating 22

Onsite Emissions: 44 MMT CO,e

Process

Nonprocess

Energy
Facility HVAC

44

Process Cooling
and Refrigeration

Facility Lighting

Other Facility

Other Process Uses Support
; 1
Electro-Chemical Onsite 9

Machine Drive

12 Transportation

Other
Nonprocess

82 Pumps

92

Fans

15 Compressed Air

¢ Electricity Export*

36 Materials Handling -
Excess Steam

>

177 Materials Processing 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

3 Other Systems
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Manufacturing Carbon Footprint Primary Energy Use: 2,883 TBtu

Sector: Forest Products (NAICS 321, 322) Total GHG Emissions: 80 MMT CO,e
Fuel and GHG

EmiSSionS’ Gre-elz—rcl);a:)luse
2018 Gas E7r;|.s;85|ons

Offsite Onsite Process Nonprocess
Generation Generation Energy '

Conventional ‘
Boilers . 1leJsg Process Heating

Facility HVAC

©
g

Electricity
Generation

2
0
({o

Facility Lighting

0

CHP/ Process Cooling

Bk

Steam Cogeneration and Refrigeration
58! Generation 2.8 Other Facility
Support
Other i Other Process 09
~ . o) o
O] Electricity 0.3 Uses Onsite
2:8883 Generation , 1.0
25685 Transportation
0) Electro-Chemical [ 00 I
W Other Nonprocess [0l
2.1/ . .
zil20 Machine Drive
Pumps, Fans,_ Energy use data source:
FL.".EI » il Compressed Air, 0.7 2018 EIA MECS (with adjustments)
(TBtu = Trillion British Materials Handling, o
Thermal Units) Materials Processing, Z(’);‘l’e:;::"'ss“)“s d"’f‘tz 580““793
nventory of U.S.
E=el Other Systems Greenhouse Gas Emissions and Sinks:
- 1990-2019 (with adjustments)
Greenhouse Gas See webpage for details
(GHG) Emissions .
(MMT CO»e - Million Metric Last Revised: December 2021
2 - », ﬂr ,r
Tons Carbon Dioxide Z0E 42 Not
; otes:
Equivalent) Sector-wide aggregate data for year
2018; energy values rounded to
nearest whole number; emissions
values rounded to nearest tenth
Page 3 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

160 TBtu
7 MMT COgze

Primary Energy Use:
Total GHG Emissions:

Manufacturing Energy and Carbon Footprint

Sector: Foundries (NAICS 3315)

Primary Energy,
2018

Offsite Onsite vty
En r and Steam
Energy € gy Generation Process
i L
Onsite N Process Losses
=UEl 55 - 40
| . 1 Generation 76 Energy
Genergtlon : (exglludes <0.1le3)tu
renewable, non combustion
Transar?wission electricity output)
68 Electricity
0) 105 Generation 92! f] e}
Generation
and
Transmission Nonprocess
Losses Steam Nonprocess Losses
0 Distribution 6
0 Generation 0 Losses 16 En ergy
0
» Electricity Export*
¢ Excess Steam”
Energy Greenhouse Gas (GHG) || Energy use 2018 EIA MECS (with adjustments). For full information on references, definitions, assumptions, and other sectors,

Emissions

(MMT CO.e = Million Metric Tons
Carbon Dioxide Equivalent)

- Offsite
- Onsite

Total Emissions =
Offsite Emissions +

(TBtu = Trillion British
Thermal Units)

Fusl

EET>
__Sean 2

Compined Onsite (Combustion +
Process) Emissions
) Losses )

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
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Manufacturing Energy and Carbon Footprint

92 TBtu
2MMT CO.e

Onsite Energy Use:
Onsite Emissions:

Sector: Foundries (NAICS 3315)

Onsite Energy,

2018 Onsite

Generation

¢) Conventional

Electricity

Generation
(excludes <0.1TBtu
renewable,
non-combustion
electricity output)

% of
Total

Natural Gas 80%
Coke and Breeze 18%
HGL (excl. natural

Fuel Type

2%

gasoline)
Fuel Types
N =il
- T
o7
Energy Greenhouse Gas (GHG) 0
(TBtu = Trillion British Emissions Steam
Distribution

Thermal Units) (MMT CO.e = Million Metric Tons

Carbon Dioxide Equivalent)

- Onsite Process

Total Emissions =
Offsite Combustion Emissions +
Onsite Combustion Emissions +

Process Emissions

Losses

Fusl

T
__Sean 2

Compined| Onsite Emissions = Onsite
Combustion Emissions +
~~) Losses Process Emissions

Process Heating

Process

Nonprocess
Energy

Facility HVAC

Energy

o)

, — o 1
Process Cooling 0 Facility Lighting
and Refrigeration - 0.0
2 ¥ Other Facility §,0
Other Process Uses Support
, 0
Electro-Chemical Onsite 0

Machine Drive

& Transportation

Other
Nonprocess

1 Pumps

Fans

4

1 Compressed Air

» Electricity Export*

0 Materials Handling -
Excess Steam

>

8 Materials Processing 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

0 Other Systems
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Manufacturing Carbon Footprint Primary Energy Use: 160 TBtu

Sector: Foundries (NAICS 3315) Total GHG Emissions: 7MMT CO.e

Fuel and GHG

EmiSSionS’ Gre-elz—rcl);a:)luse

2018 Gas Emissions
7.3

Offsite Onsite Process Nonprocess
Generation Generation Energy ' Energy

Conventional
Boilers

Electricity iy Process Heating Facility HVAC

105 )
"5 Generation

Facility Lighting

CHP/ Process Cooling

1| . . .
Steam “m Cogeneration and Refrigeration
v Generation 0.0 Other Facility
Support
Other > Other Process PP
0 Electricity 0.0« Uses Onsite
160 Generation . 0:0
L60) Transportation
0 Electro-Chemical I
b Other Nonprocess o)}
= Machine Drive
I Pumps, Fans, Energy use data source:
FL.".a o 2 Compressed Air, 0.1 2018 EIA MECS (with adjustments)
(TBtu = Trillion British Materials Handling, o
Thermal Units) Materials Processing, Process emissions data source:
2021 EPA Inventory of U.S.
E0el Other Systems Greenhouse Gas Emissions and Sinks:
- 1990-2019 (with adjustments)
Greenhouse Gas See webpage for details
(GHG) Emissions .
(MMT CO»e - Million Metric Last Revised: December 2021
e -
L =l 1
Tons Carbon Dioxide O L0 Not
; otes:
Equivalent) Sector-wide aggregate data for year
2018; energy values rounded to
nearest whole number; emissions
values rounded to nearest tenth
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272 TBtu
15 MMT CO.e

Primary Energy Use:
Total GHG Emissions:

Manufacturing Energy and Carbon Footprint

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

Primary Energy,
2018

Offsite Onsite vty
En r and Steam
Energy € gy Generation Process
Onsite o5 Process Losses
FUEl 1S G - E 97
| > Generation 170 nergy
Genergtlon (exbclludes 0.1 Tlitu
. ti
Tranemission M electricity output)
87 Electricity
202 185 Generation 48 185 188 182
Generation
and
Transmission Nonprocess
Losses Steam Nonprocess Losses
0 Distribution 6
0 Generation 0 Losses 14 En ergy
0
» Electricity Export*
¢ Excess Steam”
Energy Greenhouse Gas (GHG) || Energy use 2018 EIA MECS (with adjustments). For full information on references, definitions, assumptions, and other sectors,

Emissions

(MMT CO.e = Million Metric Tons
Carbon Dioxide Equivalent)

- Offsite
- Onsite

Total Emissions =
Offsite Emissions +

(TBtu = Trillion British
Thermal Units)

Fusl

EET>
__Sean 2

Compined Onsite (Combustion +
Process) Emissions
) Losses )

data source:
Last Revised:

Notes:

visit this webpage

December 2021

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
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Manufacturing Energy and Carbon Footprint

185 TBtu
9 MMT CO.e

Onsite Energy Use:
Onsite Emissions:

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

Onsite Energy,

2018 Onsite

Generation

2 Conventional
Boilers

Cogeneration

Electricity

Generation
(excludes 0.1 TBtu
renewable,
non-combustion
electricity output)

% of

Natural Gas 99%

Other Fuels 1%
Fuel Types

185
Energy Greenhouse Gas (GHG) 0
(TBtu = Trillion British Emissions Steam
Distribution

Thermal Units) (MMT CO.e = Million Metric Tons

Carbon Dioxide Equivalent)

- Onsite Process

Total Emissions =
Offsite Combustion Emissions +
Onsite Combustion Emissions +

Process Emissions

Losses

Fusl

T
__Sean 2

Compined| Onsite Emissions = Onsite
Combustion Emissions +
~~) Losses Process Emissions

Process Heating

Process

Nonprocess
Energy

Facility HVAC

Energy

, — Y 2
Process Cooling 1 Facility Lighting
and Refrigeration - 0.0
0 ¥ Other Facility §,0
Other Process Uses Support
, 0
Electro-Chemical Onsite 0

Machine Drive

& Transportation

Other
Nonprocess

3 Pumps

Fans

6 Compressed Air

» Electricity Export*

2 Materials Handling -
Excess Steam

>

3 Materials Processing 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

0 Other Systems
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Manufacturing Carbon Footprint Primary Energy Use: 272 TBtu

Sector: Glass and Glass Products (NAICS 3272, 327993) Total GHG Emissions:  15MMT CO.e
Fuel and GHG

EmiSSionS’ Gre-elz—rcl);a:)luse
2018 Gas Elrrél.s;osmns

Offsite Onsite Process Nonprocess
Generation Generation Energy ' Energy

Conventional ‘
Boilers . ‘125 Process Heating

2 Facility HVAC

Electricity
Generation

Facility Lighting

CHP/ Process Cooling

0) . . .
Steam Cogeneration and Refrigeration
v Generation 0.0 Other Facility
Support
Other 0 Other Process
0 Electricity 0.0« Uses Onsite
D7 Generation . 0:0
242 Transportation
0 Electro-Chemical I
B Other Nonprocess o)}
157 Machine Drive
Pumps, Fans,_ Energy use data source:
FL.".EI o S) Compressed Air, 0.2 2018 EIA MECS (with adjustments)
(TBtu = Trillion British Materials Handling, o
Thermal Units) Materials Processing, Process emissions data source:
2021 EPA Inventory of U.S.
E0el Other Systems Greenhouse Gas Emissions and Sinks:
- 1990-2019 (with adjustments)
Greenhouse Gas See webpage for details
(GHG) Emissions .
(MMT COse - Million Metric Last Revised: December 2021
2€ - o
Tons Carbon Dioxide 35 9 Not
: otes:
Equivalent) 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 Primary Energy Use: 1,469 TBtu

Sector: Iron and Steel (NAICS 331110, 3312) Total GHG Emissions: 100 MMT CO,e
Primary Energy,

2018 OffS Ite On Site Electricity
Energy Energy and Steam

Generation

Process
H Losses
Onsite Process Losses
el 855 i 36 441
| T Generation 934 Energy
Generation (excludes <0.1TBtu
and renewable, non combustion
Transmission electricity output) 67.1
391 Electricity
1960 605 Generation 1,076 906 1,015
Generation
and
Transmission Nonprocess
Losses Steam Nonprocess Losses
2 Distribution 29
[ Losses o) En ergy
O Generation 7
25
* Electricity Export*
¢ Excess Steam”
Energy Greenhouse Gas (GHG) || Energy use 2018 EIA MECS (with adjustments). For full information on references, definitions, assumptions, and other sectors,
(TBtu = Trillion British Emissions datasource:  visit this webpage
Thermal Units) (MMT CO,e = Million Metric Tons || Last Revised: December 2021
Carbon Dioxide Equivalent)
Fusl 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
- Onsite * 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
Total Emissions =
. Offsite Emissions + Energy for All Purposes estimated at 1,493 TBtu
combined Onsite (Combustion + Includes primary energy plus net energy consumed for nonfuel purposes, including feedstock use
Process) Emissions
~) Losses ) Page 1 of 3
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Manufacturing Energy and Carbon Footprint Onsite Energy Use: 1,076 TBtu

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

2018 Generation

Conventional

Process Nonprocess

Energy Energy

Process Heating Facility HVAC

Boilers 1314 186 19 10
Process Cooling 3 . Facility Lighting
108! and Refrigeration 3 - 0.0
L1102 —
40 W Other Facility 1
Other Process Uses \ Support
% of 11 . 6
Fuel Type 100y (Eleicetrrzﬁilct% Electro-Chemical Onsite 2
gztgaz;lnia;reeze 2;;; (EXCL:ﬂgsvzg]]éTBtu - 0.0 < Transportation

Blast Furnace/
Coke Oven Gases | 21%

non-combustion
electricity output)

Machine Drive

(byproduct uel) Other 1
Coal 3% 19 Pumps N
Distillate Fuel Oil | < 1% onproceSS
Other Fuels 1% 28 Fans - 0.1
Fuel Types

10 Compressed Air

¢ Electricity Export*

3 Materials Handling -
1,076 @) cicess stean
34 Materials Processing Energy use data source:
2018 EIA MECS (with adjustments);
See webpage for details
Energy Greenhouse Gas (GHG) 25 0 Other Systems Last Revised: December 2021
(TBtu = Trillion British Emissions ‘Steam Notes:
Thermal Units) (MMT CO,e = Million Metric Tons Distribution Sector-wide aggregate data for year 2018;
Losses energy values and fuel type percentages

Carbon Dioxide Equivalent)
=11
EUE] .

- Onsite Process

T ool Emissions -
Offsite Combustion Emissions +
m Onsite Combustion Emissions + TS > 8 "
Process Emissions :alectrlcuy to utilities and other entities
Refers to sales and transfers offsite or

Combined %;igﬁsif purging of surplus steam
Feedstock energy excluded

Process Emissions
) Losses Page 20f 3
Prepared for the U.S. Department of Energy, Advanced Manufacturing Office by Energetics

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
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Manufacturing Carbon Footprint Primary Energy Use: 1,469 TBtu

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

EmiSSionS’ Gre-elz—rcl);a:)luse
2018 Gas ironészlons

Offsite Onsite Process Nonprocess
Generation Generation Energy Energy
Conventional I

Facility HVAC

Boilers . d0;  Process Heating

@
o

Electricity
Generation

Q)
O
o1

Facility Lighting

08 CHP/ Process Cooling
Steam e Cogeneration and Refrigeration
() .
J Generation 0:5 Other Facility
Support
Other % Other Process
= .. o)
O] Electricity 0.0 Uses Onsit
360 Generation site
! Transportation
0  Electro-Chemical
| . Other Nonprocess [0l
EBE Machine Drive
Fuel = Pumps, Fa(ljnz,_ Energy use data source:
s 2 Compressed Alr, 0.1 2018 EIA MECS (with adjustments)
(TBtu = Trillion British Materials Handling,
Thermal Units) Materials Processing, z(’);‘l’e;; :'I"iSSiO“S daf‘tz SSOUfcei
nventory of U.S.
E=Uel Other Systems Greenhouse Gas Emissions and Sinks:
- 1990-2019 (with adjustments)
Greenhouse Gas See webpage for details
(GHG) SMEEIEE Last Revised: December 2021
(MMT COze - Million Metric Ao o '
Tons Carbon Dioxide D03 29 Not
; otes:
Sl an) Sector-wide aggregate data for year
2018; energy values rounded to
nearest whole number; emissions
values rounded to nearest tenth
Page 3 of 3
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Manufacturing Energy and Carbon Footprint Primary Energy Use: 299 TBtu

Sector: Machinery (NAICS 333) Total GHG Emissions: 14 MMT COe
Primary Energy,

2018 OffS Ite On Site Electricity
Energy Energy and Steam

Generation

Process
H Losses
Onsite ; Process Losses
= L
UE] 03 I 43
| 07 Generation 81 Energy
Generation (excludes 0.2 TBtu
and renewable, non combustion
Transmission clEE LY G
154 Electricity
299 280 Generation 145 135 147
Generation
and
Transmission Nonprocess
Losses Steam Nonprocess Losses
0 Distribution 23
: 0
0 Generation 0 Losses 60 En ergy
1
» Electricity Export*
¢ Excess Steam”
Energy Greenhouse Gas (GHG) Energy use 2018 EIA MECS (with adjustments). For full information on references, definitions, assumptions, and other sectors,
(TBtu = Trillion British Emissions datasource:  visit this webpage
Thermal Units) (MMT CO,e = Million Metric Tons || Last Revised: December 2021
Carbon Dioxide Equivalent)
Fusl 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
- Onsite * 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
Total Emissions =
. Offsite Emissions + Energy for All Purposes estimated at 302 TBtu
combined Onsite (Combustion + Includes primary energy plus net energy consumed for nonfuel purposes, including feedstock use
Process) Emissions
~) Losses ) Page 1 of 3
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Manufacturing Energy and Carbon Footprint

Onsite Energy Use: 145TBtu

Onsite Emissions:

Sector: Machinery (NAICS 333)

Onsite Energy,

2018 Onsite

Generation

; Conventional
Boilers

21

£

Cogeneration

Electricity
Generation
(excludes 0.2 TBtu
Fuel Type :'/g'?afl renewable,
non-combustion
Natural Gas 91% electricity output)
HGL (excl. natural
gasoline) 5% - 01
Distillate Fuel Oil 3%
Other Fuels 2%
Fuel Types

145
Energy Greenhouse Gas (GHG) 1
(TBtu = Trillion British Emissions Steam
Distribution

Thermal Units) (MMT CO.e = Million Metric Tons

Carbon Dioxide Equivalent)

- Onsite Process

Total Emissions =
Offsite Combustion Emissions +
Onsite Combustion Emissions +

Process Emissions

Losses

Fusl

EET>
__Sean 2

Compined| Onsite Emissions = Onsite
Combustion Emissions +
~~) Losses Process Emissions

Process Heating

4 MMT CO.e

Process

Nonprocess
Energy

Facility HVAC

Energy

24

Process Cooling
and Refrigeration

Facility Lighting

Other Facility

Other Process Uses Support
, 0
Electro-Chemical Onsite 1

2 Transportation

Other
Nonprocess

Machine Drive

Pumps

Fans

8 Compressed Air

» Electricity Export*

5 Materials Handling -
Excess Steam

>

16 Materials Processing 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

2 Other Systems

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

299 TBtu
14 MMT CO.e

Primary Energy Use:
Total GHG Emissions:

Sector: Machinery (NAICS 333)

Fuel and GHG
Emissions,
2018

Offsite Onsite

Generation

Electricity
Generation

Jellk Boilers

CHP/

Ol

Steam

U Generation 0.0

Other
] Electricity

Jeje) Generation

1

)

Fuel
(TBtu = Trillion British
Thermal Units)

=UE]

Greenhouse Gas
(GHG) Emissions
(MMT CO.e - Million Metric
Tons Carbon Dioxide

Equivalent) I

Generation

Conventional

Cogeneration

Ol

@)

Total
Greenhouse
Gas Emissions

14.2

Process
Energy

Nonprocess
Energy

o

Facility HVAC

24l

1 Process Heating

0:0

0.0

0:1

0 Other Nonprocess o))

0 Facility Lighting

Process Cooling
and Refrigeration

Other Facility

Support
Other Process PP

Uses

8§ 5 &2

Onsite
Transportation

>
()

Electro-Chemical

=

Machine Drive

Pumps, Fans,
Compressed Air, 0:2
Materials Handling,
Materials Processing,

Energy use data source:
2018 EIA MECS (with adjustments)

(e

Process emissions data source:
2021 EPA Inventory of U.S.

Other Systems Greenhouse Gas Emissions and Sinks:
1990-2019 (with adjustments)
See webpage for details
Last Revised: December 2021

2%

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 Primary Energy Use: 3,728 TBtu

Sector: Petroleum Refining (NAICS 324110) Total GHG Emissions: 244 MMT CO.e
Primary Energy,

2018 OffS Ite On Site Electricity
Energy Energy and Steam

Generation

Process
H Losses
Onsite o Process Losses
=orel| 35059 . ; 686
| o5, Generation 2100 Energy
Generation (excludes 0.1 TBtu
and renewable, non combustion
Transmission electricity output) 147.5
301 Electricity
W20 466 Generation 165 3,374 2,449 2,995
Generation
and
Transmission Nonprocess
Losses Steam Nonprocess Losses
53 Distribution Ener 23
208 Generation 150 Losses 99 gy
158
¢ Electricity Export*
¢ Excess Steam”
Energy Greenhouse Gas (GHG) Energy use 2018 EIA MECS (with adjustments). For full information on references, definitions, assumptions, and other sectors,
(TBtu = Trillion British Emissions datasource:  visit this webpage
Thermal Units) (MMT CO.e = Million Metric Tons || Last Revised: December 2021
Carbon Dioxide Equivalent)
Fusl 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
- Onsite * 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
Total Emissions =
i Offsite Emissions + Energy for All Purposes estimated at 3,728 TBtu
combined Onsite (Combustion + Includes primary energy plus net energy consumed for nonfuel purposes, including feedstock use
Process) Emissions
) Losses ) Page 1 of 3

Prepared for the U.S. Department of Energy, Advanced Manufacturing Office by Energetics
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Manufacturing Energy and Carbon Footprint Onsite Energy Use: 3,374 TBtu

Sector: Petroleum Refining (NAICS 324110) Onsite Emissions: 211 MMT CO.e
Onsite Energy, Onsite

2018 Generation

Process Nonprocess

Energy Energy
‘12 Facility HVAC
|19 o8

Facility Lighting

14

2,047 Process Heating

-

0 Process Cooling
and Refrigeration

62 Other Facility §,0
Other Process Uses Support
Fuel Type :./gtoafl - 3.6 - 0.0
o el | 6% (Eleicetrrzl;t:ilf% Electro-Chemical ¥ | Onsite 1
T s g1 7o g Tanseortation
0 A
S s e e Machine Drive foi oa
Residual Fuel Oils | < 1% - 11 PUmps Other 4
:;Lol(iixec)l-natural <1% Nonprocess
Other Fuels 4% 36 Fans - 0.0
Fuel Types

25 Compressed Air

¢ Electricity Export*

21 Materials Handling -
3,374 ¢ Excess Steam
74 Materials Processing Energy use data source:
2018 EIA MECS (with adjustments);
See webpage for details
Energy Greenhouse Gas (GHG) 158 Last Revised: December 2021
(TBtu = Trillion British Emissions Steam Notes:
Thermal Units) (MMT CO,e = Million Metric Tons Distribution Sector-wide aggregate data for year 2018;
Losses energy values and fuel type percentages

Carbon Dioxide Equivalent)

- Onsite Process

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

T ool Emissions -
Offsite Combustion Emissions +
m Onsite Combustion Emissions + TS > 8 "
Process Emissions :alectrlcuy to utilities and other entities
Refers to sales and transfers offsite or

Combined %;igﬁsif purging of surplus steam
Feedstock energy excluded

Process Emissions
) Losses Page 20f 3
Prepared for the U.S. Department of Energy, Advanced Manufacturing Office by Energetics
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Manufacturing Carbon Footprint Primary Energy Use: 3,728 TBtu

Sector: Petroleum Refining (NAICS 324110) Total GHG Emissions: 244 MMT CO.e
Fuel and GHG

EmiSSionS’ Gre-elz—rcl);a:)luse
2018 Gas ;;{n;gons

Offsite Onsite Process Nonprocess

= Conventional
Electricity 32 Boilers
Generation .

o
NS ©

Facility HVAC

LN
5
N

SHI:

2042 Process Heating

0:0

Facility Lighting

Process Cooling
and Refrigeration

CHP/
Cogeneration

474!

Steam

205 Generation gk Other Facility  Royg
Support
Other =3 Other Process 3
20 Electricity 1.2 - Uses Onsite
3778 Generation , 0.
Sz Transportation A
0 Electro-Chemical | 0}0] I
P Other Nonprocess o)}
0SS, Machine Drive
Fuel o Pumps, Fans,_ Energy use data source:
s 25 Compressed Air, L 2018 EIA MECS (with adjustments)
(TBtu = Trillion British Materials Handling,
Thermal Units) Materials Processing, Process emissions data source:
2021 EPA Inventory of U.S.
Other Systems Greenhouse Gas E¥nissions and Sinks:

= -
Fus) 1990-2019 (with adjustments)
Greenhouse Gas See webpage for details

(GHG) Emissions Last Revised: December 2021
(MMT CO.e - Million Metric ’
Tons Carbon Dioxide
Notes:

Equivalent) Sector-wide aggregate data for year
2018; energy values rounded to
nearest whole number; emissions
values rounded to nearest tenth
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562 TBtu
27 MMT CO,e

Primary Energy Use:
Total GHG Emissions:

Manufacturing Energy and Carbon Footprint

Sector: Plastics and Rubber Products (NAICS 326)

Primary Energy,

2018 Offsite
Energy

Onsite Electricity
and Steam
Energy Generation

Process

i L
Onsite e Process Losses
l:‘uel :)8 - 80
| : : . Generation 17 Energy
Genergtlon (exbclludes 0.1 Tlitu
an renewable, non combustion
Transmission electricity output)
306 Electricity
562 272 Generation 256 227 P45
Generation
and
Transmission Nonprocess
Losses Steam Nonprocess Losses
0 Distribution 26
D) Generation 0 Losses 6 Energy
4
» Electricity Export*
¢ Excess Steam”
Energy Greenhouse Gas (GHG) Energy use 2018 EIA MECS (with adjustments). For full information on references, definitions, assumptions, and other sectors,

Emissions

(MMT CO.e = Million Metric Tons
Carbon Dioxide Equivalent)

- Offsite
- Onsite

Total Emissions =
Offsite Emissions +

(TBtu = Trillion British
Thermal Units)

Fusl

EET>
__Sean 2

Compined Onsite (Combustion +
Process) Emissions
) Losses )

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
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Manufacturing Energy and Carbon Footprint

Onsite Energy Use: 256 TBtu
Onsite Emissions: 5MMT CO,e

Sector: Plastics and Rubber Products (NAICS 326)
Onsite Energy, Onsite

2018 Generation

‘11l Conventional

52!

Electricity

Generation
(excludes 0.1 TBtu
renewable,

% of non-combustion
Total electricity output)

Natural Gas 94% - 0.0
Distillate Fuel Oil 2% :
HGL (excl. natural
gasoline)

Fuel Type

3%

Fuel Types

256
Energy Greenhouse Gas (GHG) 4
(TBtu = Trillion British Emissions ‘Steam
Thermal Units) (MMT CO,e = Million Metric Tons Distribution
Losses

Carbon Dioxide Equivalent)
- Onsite Process

Offsite Combustion Emissions +
m Onsite Combustion Emissions +
Process Emissions

Fusl

Compined| Onsite Emissions = Onsite
Combustion Emissions +
~~) Losses Process Emissions

Process Heating

Process

Process Cooling
and Refrigeration

Electro-Chemical

Machine Drive

6 Pumps

22 Fans

8 Compressed Air

3 Materials Handling

49 Materials Processing

Other Systems

Nonprocess
Energy

2L Facility HVAC

Facility Lighting

Other Facility
Support

| Onsite
% Transportation

Other
Nonprocess

» Electricity Export*

¢ Excess Steam”

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

Page 2 of 3
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Manufacturing Carbon Footprint Primary Energy Use: 562 TBtu

Sector: Plastics and Rubber Products (NAICS 326) Total GHG Emissions: 27 MMT CO.e

Fuel and GHG

EmiSSionS’ Gre-elz—rcl);a:)luse

2018 Gas Emissions
27.1

Offsite Onsite Process Nonprocess
Generation Generation Energy ' Energy

e Conventional
) o Boilers

Facility HVAC

Electricity Process Heating

A4 .
474 Generation

Facility Lighting

CHP/ Process Cooling

20

Steam Cogeneration and Refrigeration
v Generation 0.0 Other Facility
Support
Other > Other Process PP
0 Electricity 0.0 Uses Onsit
562, Generation nstte
Transportation
0) Electro-Chemical
g Other Nonprocess o)}
oc Machine Drive
Pumps, Fans,
; Energy use data source:
_ Fueli 0 Compressed Air, 0:0 2018 EIA MECS (with adjustments)
(TBtU = Trillion British Materials Handling,
Thermal Units) Materials Processing, Process emissions data source:
Other Systems 2021 EPA Inventory of U.S.

E0el Greenhouse Gas Emissions and Sinks:
= 1990-2019 (with adjustments)

Greenhouse Gas See wehpage for details
(GHG) Emissions

(MMT CO.e - Million Metric
Tons Carbon Dioxide
Notes:

Equivalent) 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: Textiles (NAICS 313-316)

Primary Energy Use:
Total GHG Emissions:

183 TBtu
9MMT CO.e

Primary Energy,
2018

Offsite Onsite vty
E ner and Steam
Energy € gy Generation Process
Onsite o Process Losses
e A4 . 36
| . o1 Generation BF 65 Energy
Genergtlon ) (exbclludes 0.1 Tlitu
an renewable, non combustion
Transmission electricity output) m
91 Electricity
188 129 Generation 92! 70 &
Generation
and
Transmission Nonprocess
Losses Steam Nonprocess Losses
0 Distribution 7
1 Generation 1 Losses i) En ergy
4
» Electricity Export*
¢ Excess Steam”
Energy Greenhouse Gas (GHG) || Energy use 2018 EIA MECS (with adjustments). For full information on references, definitions, assumptions, and other sectors,

Emissions

(MMT CO.e = Million Metric Tons
Carbon Dioxide Equivalent)

- Offsite
- Onsite

Total Emissions =
Offsite Emissions +

(TBtu = Trillion British
Thermal Units)

Fusl

EET>
__Sean 2

Compined Onsite (Combustion +
Process) Emissions
) Losses )

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
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Manufacturing Energy and Carbon Footprint Onsite Energy Use:  92TBtu

Sector: Textiles (NAICS 313-316) Onsite Emissions: 2 MMT CO,e
Onsite Energy, Onsite

2018 Generation

‘14 Conventional
Boilers

Process Nonprocess

Energy Energy
Process Heating % Facility HVAC

Process Cooling 1 Facility Lighting

CHP/ _ and Refrigeration - 0.0
Cogeneration |03 00 —
04 04 1 ¥ Other Facility §,0
Other Process Uses Support
— Electricity Electro-Chemical Onsite 0
Fuel Type /20 Generation 100 o0 0 i
5 (excludes 0.1 TBtu ; Transportation
Natural Gas 91% renewable, - 0.0
gasoingy | Slectricity outpul Machine Drive '
Coal 2% Other 0
Distillate and 206 - 0.0 6 Pumps NOﬂprOCGSS

Residual Fuel Oils
Other Fuels 1%

» Electricity Export*

12

Fans
Fuel Types

5 Compressed Air

1 Materials Handling -
o7 ¢ Excess Steam
'/ Materials Processing Energy use data source:
2018 EIA MECS (with adjustments);
See webpage for details
Energy Greenhouse Gas (GHG) 4 Other Systems Last Revised: December 2021
(TBtu = Trillion British Emissions ‘Steam Notes:
Thermal Units) (MMT CO,e = Million Metric Tons Distribution - 01 Sector-wide aggregate data for year 2018;
Losses energy values and fuel type percentages

Carbon Dioxide Equivalent)
=11
=UE] .

- Onsite Process

T ool Emissions -
Offsite Combustion Emissions +
m Onsite Combustion Emissions + TS > 8 "
Process Emissions :alectrlcuy to utilities and other entities
Refers to sales and transfers offsite or

Combined %;igﬁ;if purging of surplus steam
Feedstock energy excluded

Process Emissions
) Losses Page 207 3
Prepared for the U.S. Department of Energy, Advanced Manufacturing Office by Energetics

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
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Manufacturing Carbon Footprint Primary Energy Use: 183 TBtu

Sector: Textiles (NAICS 313-316) Total GHG Emissions: 9 MMT CO,e

Fuel and GHG

EmiSSionS’ Gre-elz—rcl);a:)luse

2018 Gas Emissions
9.0

Offsite Onsite Process Nonprocess
Generation Generation Energy ' Energy

Conventional
Boilers

Facility HVAC

Electricity Process Heating

149 :
Generation

Facility Lighting

CHP/ Process Cooling

H B B

S - Cogeneration and Refrigeration Other Eacilit
! Generation : er Faciiity
Support
Other 0 Other Process
0 Electricity 0.0« Uses Onsite
1183 Generation . ol
eje) Transportation Y
0) Electro-Chemical [ 00 I
| Other Nonprocess o)}
715 . .
41 Machine Drive
Pumps, Fans,
Fuel = ; Energy use data source:
o o 2, Compressed Air, 0.1 2018 EIA MECS (with adjustments)
(TBtu = Trillion British Materials Handling, o
Thermal Units) Materials Processing, Process emissions data source:
2021 EPA Inventory of U.S.
E0el Other Systems Greenhouse Gas E¥nissions and Sinks:
= 1990-2019 (with adjustments)
Greenhouse Gas See webpage for details

(GHG) Emissions
(MMT CO.e - Million Metric 50
Tons Carbon Dioxide 29
Notes:

Equivalent) 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 Primary Energy Use: 659 TBtu

Sector: Transportation Equipment (NAICS 336) Total GHG Emissions: 32 MMT CO.e
Primary Energy,
2018 - -
Offsite Onsite vty
and Steam
En ergy En ergy Generation Process
Onsite R Process Losses
=i 172 - 95
| : { ey Generation * 10/) Energy
Genergtlon (exbclludes 0.3 Tlitu '
, t
313 Electricity
650 285 Generation 172 345 310 332
Generation
and
Transmission Nonprocess
Losses Steam Nonprocess Losses
0 Distribution 51
2 Generation 1 Losses 137 Energy
5
» Electricity Export*
¢ Excess Steam”
Energy Greenhouse Gas (GHG) Energy use 2_01_8 EIA MECS (with adjustments). For full information on references, definitions, assumptions, and other sectors,
(TBtu = Trillion British Emissions datasource:  visit this webpage
Thermal Units) (MMT CO,e = Million Metric Tons || Last Revised: December 2021

Carbon Dioxide Equivalent)
[=Te
EUE!

Em B o

Offsite Emissions +
Compined Onsite (Combustion +

Process) Emissions
~) Losses

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
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Manufacturing Energy and Carbon Footprint

Onsite Energy Use: 345TBtu

Onsite Emissions:

Sector: Transportation Equipment (NAICS 336)
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Fuel Type Total .
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Natural Gas 91% (excludes 0.3 TBtu
Distillate and 3% renewable,
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HGL (excl. natural |, electricity output)
Waste Gas < 1% :
(byproduct fuel) 0
Other Fuels 3%
Fuel Types
345
Energy Greenhouse Gas (GHG) 5
(TBtu = Trillion British Emissions Steam
Distribution

Thermal Units) (MMT CO.e = Million Metric Tons
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- Onsite Process
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Facility Lighting

Other Facility

Other Process Uses Support
, 0
Electro-Chemical Onsite 3

Machine Drive

‘e Transportation

Other
Nonprocess

21 Pumps

22 Fans

15 Compressed Air

» Electricity Export*

0 Materials Handling

Excess Steam”

>

23 Materials Processing 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

0 Other Systems
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Manufacturing Carbon Footprint Primary Energy Use: 659 TBtu

Sector: Transportation Equipment (NAICS 336) Total GHG Emissions: 32 MMT CO.e
Fuel and GHG
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- 1990-2019 (with adjustments)
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Notes:

Equivalent) 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 Primary Energy Use: 125TBtu

Sector: Automobile and Light Duty Motor Vehicle (NAICS 33611) Total GHG Emissions: 6 MMT CO.e
Primary Energy,

2018 OffS Ite On Site Electricity
Energy Energy and Steam

Generation

Process
i Losses
Onsite Process Losses
Fusl 45 i 3 | 24
| 07 Generation 28 Energy
Generation (excludes <0.1TBtu
and renewable, non combustion
Transmission electricity output) .
o1 Electricity
125 79 Generation 74 62 70)
Generation
and
Transmission Nonprocess
Losses Steam Nonprocess Losses
0 Distribution 8
a », -|
1 Generation 1 Losses 24! En ergy
1
» Electricity Export*
¢ Excess Steam”
Energy Greenhouse Gas (GHG) || Energy use 2018 EIA MECS (with adjustments). For full information on references, definitions, assumptions, and other sectors,
(TBtu = Trillion British Emissions data source:  visit this webpage
Thermal Units) (MMT CO,e = Million Metric Tons || Last Revised: December 2021
Carbon Dioxide Equivalent)
Fusl 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
- Onsite * 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
Total Emissions =
. Offsite Emissions + Energy for All Purposes estimated at 126 TBtu
combined Onsite (Combustion + Includes primary energy plus net energy consumed for nonfuel purposes, including feedstock use
Process) Emissions
~) Losses ) Page 1 of 3
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Manufacturing Energy and Carbon Footprint Onsite Energy Use: 74 TBtu

Sector: Automobile and Light Duty Motor Vehicle (NAICS 33611) Onsite Emissions: 3 MMT CO.e
Onsite Energy, Onsite
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2018 EIA MECS (with adjustments);
See webpage for details
Energy Greenhouse Gas (GHG) 1 0 Other Systems Last Revised: December 2021
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Thermal Units) (MMT CO,e = Million Metric Tons Distribution Sector-wide aggregate data for year 2018;
Losses energy values and fuel type percentages

Carbon Dioxide Equivalent)

- Onsite Process

rounded to nearest whole number
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accounted for) and includes onsite non-
combustion renewable output
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Refers to sales and transfers offsite or
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Manufacturing Carbon Footprint Primary Energy Use: 125TBtu

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

Fuel and GHG
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= 0 Compressed Alr, 0.0 2018 EIA MECS (with adjustments)
(TBtu = Trillion British Materials Handling, o
Thermal Units) Materials Processing, z(’);‘l’e;:'l"'ssmns d”f‘tz 580““793
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2018; energy values rounded to
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Manufacturing Energy and Carbon Footprint Primary Energy Use: 124 TBtu

Sector: Aerospace Product and Parts (NAICS 3364) Total GHG Emissions: 6 MMT CO.e
Primary Energy,
2018 i i
Offsite Onsite Electricity
and Steam
En ergy En ergy Generation Process
Onsite o Process Losses
Fuel 31 : 12
| . : = Generation &% 27 Energy
Genergtlon ) (exglludes 0.1 T%tu '
, non- t
60 Electricity
124 08 Generation 33 64 4 58
Generation
and
Transmission Nonprocess
Losses Steam Nonprocess Losses
0 Distribution 12
D) Generation 0 Losses 31 Energy
2
» Electricity Export*
¢ Excess Steam”
Energy Greenhouse Gas (GHG) || Energy use 2018 EIA MECS (with adjustments). For full information on references, definitions, assumptions, and other sectors,
(TBtu = Trillion British Emissions data source:  visit this webpage
Thermal Units) (MMT CO.e = Million Metric Tons || Last Revised: December 2021

Carbon Dioxide Equivalent)
[=Te
EUE!

Em B o

Offsite Emissions +
Compined Onsite (Combustion +

Process) Emissions
) Losses

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



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

Onsite Energy Use: 64 TBtu

Onsite Emissions:

Sector: Aerospace Product and Parts (NAICS 3364)
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>
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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

0 Other Systems
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Manufacturing Carbon Footprint Primary Energy Use: 124 TBtu
Sector: Aerospace Product and Parts (NAICS 3364) Total GHG Emissions: 6 MMT CO.e

Fuel and GHG
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Notes:
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2018; energy values rounded to
nearest whole number; emissions
values rounded to nearest tenth
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