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GHG calculations in the oil & gas industry

Oil & gas industry

Overview of emissions 
& calculation methods

Advancing progress in data quality
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95+ countries produce oil & gas

Source: EIA, 2022 data

Total petroleum and other oil liquids
2022

Dry natural gas

https://www.eia.gov/international/data/world/petroleum-and-other-liquids/annual-petroleum-and-other-liquids-production?pd=5&p=0000000000000000000000000000000000g&u=0&f=A&v=heatmap&a=-&i=none&vo=value&vb=170&t=C&g=00000000000000000000000000000000000000000000000001&l=249-ruvvvvvfvtvnvv1vrvvvvfvvvvvvfvvvou20evvvvvvvvvvnvvvs0008&s=94694400000&e=1609459200000&ev=true
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~40 countries have mandatory GHG reporting requirements 

Mandatory GHG reporting required

Source: WRI, UNFCC, NUPRC, DFFE, Seneca 

https://www.wri.org/insights/global-look-mandatory-greenhouse-gas-reporting-programs
https://unfccc.int/sites/default/files/resource/202203011556---TUR_NIR_2021.pdf
https://www.nuprc.gov.ng/wp-content/uploads/2022/08/Upstream-Petroleum-Environmental-Regulations.pdf
https://www.dffe.gov.za/node/2265
https://senecaesg.com/insights/ipe-ncsc-publish-report-on-corporate-ghg-reporting-in-china/
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Data is often publicly available under mandatory regimes

Source: EPA Facility Level Information 
on GreenHouse gases Tool (FLIGHT) 

https://ghgdata.epa.gov/ghgp/main.do#/facility/?q=Find%20a%20Facility%20or%20Location&st=&bs=&et=&fid=&sf=11001100&lowE=-20000&highE=23000000&g1=1&g2=1&g3=1&g4=1&g5=1&g6=0&g7=1&g8=1&g9=1&g10=1&g11=1&g12=1&s1=1&s2=1&s3=1&s4=1&s5=1&s6=1&s7=1&s8=1&s9=1&s10=1&s201=1&s202=1&s203=1&s204=1&s301=1&s302=1&s303=1&s304=1&s305=1&s306=1&s307=1&s401=1&s402=1&s403=1&s404=1&s405=1&s601=1&s602=1&s701=1&s702=1&s703=1&s704=1&s705=1&s706=1&s707=1&s708=1&s709=1&s710=1&s711=1&s801=1&s802=1&s803=1&s804=1&s805=1&s806=1&s807=1&s808=1&s809=1&s810=1&s901=1&s902=1&s903=1&s904=1&s905=1&s906=1&s907=1&s908=1&s909=1&s910=1&s911=1&si=&ss=&so=0&ds=E&yr=2022&tr=current&cyr=2022&ol=0&sl=0&rs=ALL
https://ghgdata.epa.gov/ghgp/main.do#/facility/?q=Find%20a%20Facility%20or%20Location&st=&bs=&et=&fid=&sf=11001100&lowE=-20000&highE=23000000&g1=1&g2=1&g3=1&g4=1&g5=1&g6=0&g7=1&g8=1&g9=1&g10=1&g11=1&g12=1&s1=1&s2=1&s3=1&s4=1&s5=1&s6=1&s7=1&s8=1&s9=1&s10=1&s201=1&s202=1&s203=1&s204=1&s301=1&s302=1&s303=1&s304=1&s305=1&s306=1&s307=1&s401=1&s402=1&s403=1&s404=1&s405=1&s601=1&s602=1&s701=1&s702=1&s703=1&s704=1&s705=1&s706=1&s707=1&s708=1&s709=1&s710=1&s711=1&s801=1&s802=1&s803=1&s804=1&s805=1&s806=1&s807=1&s808=1&s809=1&s810=1&s901=1&s902=1&s903=1&s904=1&s905=1&s906=1&s907=1&s908=1&s909=1&s910=1&s911=1&si=&ss=&so=0&ds=E&yr=2022&tr=current&cyr=2022&ol=0&sl=0&rs=ALL
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Voluntary emissions calculation guidance for >20 years

116 pages
2001

84 pages
2003

898 pages
2001

45 pages
2004

Source: GHG Protocol, API, IPIECA, Chevron

https://ghgprotocol.org/corporate-standard
https://www.api.org/%7E/media/files/policy/esg/ghg/2021-api-ghg-compendium-110921.pdf
https://www.ipieca.org/resources/petroleum-industry-guidelines-for-reporting-greenhouse-gas-emissions-2nd-edition
https://www.chevron.com/-/media/chevron/sustainability/documents/GHG-Reporting-Protocol-Version-7-0.pdf
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Oil and gas emissions are predominantly from combustion, 
flaring, process and venting, and fugitives

Combustion (minimal)

Exploration
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Oil and gas emissions are predominantly from combustion, 
flaring, process and venting, and fugitives
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Calculation approaches vary by emission source

Emission sources Activity data Calculation approach Uncertainty

Combustion
~72% 

Fuel consumption & composition 
(when available)

Site-specific or published emission 
factors, engineering calculations, 
periodic monitoring

Low

Process & 
Venting

~17% 

Number of events, unique 
properties of equipment

Site-specific or published emission 
factors Low to medium

Flaring
~10% 

Fuel consumption & composition 
(when available)

Site-specific or published emission 
factors, engineering calculations Low to medium

Fugitives
~1% 

Count of equipment or 
detection data

Published emission factors or 
periodic monitoring Medium to high

Source: Chevron direct emissions, 2022; Chevron analysis 
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Source: Ipieca

Moving down the data hierarchy can reduce uncertainty for 
sources with more variability

For sources with more variability

* Continuous emissions monitoring may not be directly applicable to certain greenhouse gases or to all emission sources.

Improved accuracy

Activity data
(usually 

metered)
x

Data approach Example

Published emission factors Transport fuel use 
Fugitives

Equipment manufacturer 
emission factors Generator combustion

Engineering Calculations Process venting

Monitoring over a range of conditions 
and deriving emission factors Flaring

Periodic monitoring of emissions 
or parameters Crude unit combustion

Continuous emissions* 
or parameters monitoring FCC process emissions
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Calculations can vary by source, even within the same facility

Fugitives
Equipment count 

x 
emissions factor 

or methane detection

Pipelines

Fluidized 
Catalytic 
Cracking

Process
Gas meter 

x 
continuous emissions 

monitoring

Crude Unit

Combustion
Gas meter

x 
gas composition from monitoring

Flare

Flaring
Gas meter

x
gas composition from 

monitoring

Transport
Combustion 

Fuel consumption 
for ships/rail/trucks 

x 
published 

emissions factor

Venting
Gas meter 

x
gas composition from 

engineering calculations

Process 
Vent

Pasadena Refinery

Diesel 
Generator

Combustion 
Fuel consumption 

x 
equipment 

manufacturer 
emissions factor
Source: Chevron 
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Source: Capterio

Newer technologies can help improve emissions detection
Sample company Capterio global flaring map

https://flareintel.com/
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Different technologies have varying benefits and limitations

Source: Chevron Methane Report, 2022

https://www.chevron.com/-/media/shared-media/documents/chevron-methane-report.pdf
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Primary data is needed for increased accuracy

Oil Carbon Intensity
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Sources: Chevron analysis,  Chevron Climate Change Resilience Report, 2023

https://www.chevron.com/-/media/chevron/sustainability/documents/climate-change-resilience-report.pdf
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appendix
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Improving detection to prevent methane detections

Source: Chevron Methane Report, 2022

https://www.chevron.com/-/media/shared-media/documents/chevron-methane-report.pdf
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Advanced detection technologies can help reduce uncertainty

Source: Chevron Methane Report, 2022

https://www.chevron.com/-/media/shared-media/documents/chevron-methane-report.pdf
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Advanced detection technologies can help reduce uncertainty

Source: Chevron Methane Report, 2022

https://www.chevron.com/-/media/shared-media/documents/chevron-methane-report.pdf
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Advanced detection technologies can help reduce uncertainty

Source: Chevron Methane Report, 2022

https://www.chevron.com/-/media/shared-media/documents/chevron-methane-report.pdf
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