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Figure 27: Methane emissions intensity(i) 

(i) No data on methane emissions for CNOOC, 
Petrochina and Sinopec.
We note that companies do not always make 
reporting boundaries clear when reporting 
methane intensities (i.e. whether emissions 
are normalised just by upstream production or 
also include midstream gas processed through 
gathering and boosting facilities). There is a need 
for standardised methodology across the industry 
in order to have accurate comparability. We 
recognise this as a limitation in our analysis. 

Source: CDP, company reports
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Methane matters:
Emissions of methane, which is the primary component 
of natural gas, are estimated to account for around 25% of 
current global warming.

Estimates of methane emissions carry a high degree of 
uncertainty. Top-down methods, such as using dedicated 
aircraft or satellites to measure concentrations, inherently 
measure at an elevation or distance from the emissions 
source, making it difficult to assign emissions to specific 
sources due to dispersion in the atmosphere. This contrasts 
to bottom-up approaches, where accurate measurements 
can be taken at the source but not all sources may be 
detected. 

Across the oil & gas sector methane emissions arise from 
various sources:

{ Fugitive emissions occur from unintended leakages e.g. 
a leaking valve or seal. 

{ Vented emissions are the result of intentional releases, 
often for safety reasons e.g. venting a pipeline for 
inspection.

{ Incomplete flaring emissions occur when a small 
proportion of the natural gas sent to flare is not 
combusted and is released into the atmosphere.

The majority of emissions sources exhibit low emissions 
rates. However, it is estimated that on average the top 
10% of emitting sources contribute around 70% of total 
methane emissions, leading to the term ‘super-emitter’.21

The IEA estimates total oil & gas methane emissions in 2017 
to be approximately 79 Mt, with around 60% vented, 35% 
fugitive and the remainder from incomplete combustion 
of flares. Approximately 55% of total oil & gas methane 
emissions are from natural gas operations (see Figure 31).  
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Figure 30: Sources of methane emissions (2012)(i)

Figure 31: Oil & Gas methane emissions breakdown by sector

(i) Global methane emissions from all sources were around 570 million tonnes (Mt) 
in 2012 (the latest date where comprehensive data are available).
Source: IEA WEO 2017

Source: IEA WEO 2017

21. Typical examples include: valves that are stuck open, loss of seal integrity on compressors and human error (such as leaving storage tank hatches open). It is suggested that 
reducing emissions from ‘super-emitters’ to normal levels could reduce methane emissions by around 65-85% (Zavala-Araiza et al., 2015).
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This estimate would correspond to a global average emissions intensity of just over 1.7%.22 Figure 32 illustrates that this 
estimate would mean that on average gas generates fewer life-cycle GHG emissions than coal regardless of the time frame or 
global warming potential (GWP) of methane considered. However, methane leakage rates are likely to be much higher in certain 
regions, emphasizing the need for continued efforts to reduce methane emissions to as low as possible.

Natural gas is a valuable product and methane that is recovered can often be sold. Deploying abatement technologies can 
result in overall savings if the cost of the technology is lower than the value received for the methane sold. According to the IEA, 
it is technically possible to reduce global oil & gas methane emissions by around 75%. Emissions of around 36Mt (45% of current 
levels) can be mitigated with positive net present values (see Figure 33):  

Leak detection and repair (LDAR) programmes are among the most cost-effective and are an essential mechanism for reducing 
fugitive emissions. A number of promising measurement and detection technologies are being developed, including aerial 
surveys using drones, which could potentially enable continuous detection.

It is clear that both the technical and commercial abatement potential for oil & gas related methane emissions is high. Despite 
the EPA looking to relax methane regulations in the US, the oil & gas industry has launched a number of initiatives aimed at 
cutting methane emissions. A first step is to reduce uncertainty by improving measurement, data gathering and reporting. 
Companies should identify cost-effective mitigation measures and look to set targets to reduce methane emissions.
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(i) When considering the warming 
potential over a 20-year time frame, 
then the emission intensity must 
be below 3% for natural gas to be 
cleaner than coal. 

(ii) GWP20 = global warming 
potential over a 20-year time frame.
GWP100 = global warming potential 
over a 100-year time frame, based 
on the ranges from the Fifth IPCC 
Assessment Report.

Source: IEA WEO 2017

Source: IEA WEO 2018

22. Here emissions intensity is the ratio of the volume of methane emitted to the volume of natural gas produced or transmitted and distributed.

Figure 32: Life-cycle GHG emissions intensity of natural gas compared with coal(i)

Figure 33: Global marginal abatement cost curve for oil and gas methane emissions, 2017
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Figure 82: Emissions reduction targets / ambitions

Company
Emissions 

reduction target 
/ ambition

Includes 
Scope 3 

Separate 
methane 

target

Separate 
flaring target

Repsol ü ü ü ü

Shell ü ü ü ü(i)

Total ü ü ü ü

Eni ü û ü ü

Equinor ü û ü ü

Gazprom ü û ü ü(i)

Hess ü û ü ü

Petrochina ü û ü(i) ü

INPEX(ii) ü û û û

BP ü û ü ü(i)

Rosneft ü û û û  

Woodside ü û û

OMV ü û û

ü    

 ü(i) 

ConocoPhillips ü û û û  

Sinopec ü û û û

ExxonMobil û û ü ü

Apache û û ü

Chevron û û ü(i)

Occidental û û ü(i)

Petrobras û û ü(i)

û     ü 

(i)  

ü(i)  

ü(i) 

Marathon û û ü û

Anadarko û û û û

CNOOC û û û û

Noble Energy û û û û

(i) Separate methane or flaring target is due to support of initiatives such as the World 
Bank’s Zero Routine Flaring by 2030 initiative or membership of OGCI which has an 
aggregated methane intensity target of 0.25% by 2025 (ambition of 0.2%).

(ii) INPEX is the only company to also have a renewable energy consumption target.

Source: CDP, company reports
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Company TCFD IPIECA
World Bank Zero 

Routine Flaring by 
2030

OGCI
The Environmental 

Partnership(ii)

Membership of 
other organisations / 

initiatives(iii)

Rank

Shell ü ü ü ü ü ü 1

Equinor ü ü ü ü ü ü 2

Total ü ü ü ü ü ü 2

Eni ü ü ü ü û ü 4

Repsol ü ü ü ü ü ü 4

BP û ü ü ü ü ü 6

ExxonMobil û ü ü(i) ü ü ü 7

Chevron û ü ü(i) ü ü ü 8

Occidental û ü ü(i) ü ü ü 9

Petrobras û ü ü ü û ü 10

Woodside û ü ü û û ü 11

OMV û ü ü û û û 12

Hess û ü û û ü ü 13

Anadarko û ü û û ü ü 14

ConocoPhillips û ü û û ü ü 14

Marathon Oil û ü û û ü ü 14

Noble Energy û ü û û ü ü 14

CNOOC û ü û û û û 18

INPEX û ü û û û û 18

Petrochina û û û ü û ü 20

Gazprom û û ü û û û 21

Apache û û û û ü ü 22

Sinopec û û û û û ü 23

Rosneft û û û û û û 24

(i) Required to support World Bank’s Zero Routine Flaring initiative from 2019 through its OGCI membership.

(ii) The Environmental Partnership is comprised of companies operating in the U.S. oil & gas industry, so membership is not relevant for all companies.

(iii) Other organisations / initiatives include: CCAC Methane Partnership & Guiding Principles, WBCSD, IETA, Carbon Pricing Leadership, Climate Leadership Council, One Future 
Coalition, and CO2CRC.

Source: CDP, company reports 

Figure 88: TCFD and climate initiative support
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CDP
Plantation Place South
60 Great Tower Street
London EC3R 5AZ
United Kingdom

Tel: +44 (0) 203 818 3900

@cdp
www.cdp.net
info@cdp.net 

Important Notice:

CDP is not an investment advisor, and makes no representation regarding the advisability of investing in any particular company or investment fund or other vehicle. A decision to invest in any such investment 
fund or other entity should not be made in reliance on any of the statements set forth in this publication. While CDP has obtained information believed to be reliable, it makes no representation or warranty 
(express or implied) as to the accuracy or completeness of the information and opinions contained in this report, and it shall not be liable for any claims or losses of any nature in connection with information 
contained in this document, including but not limited to, lost profits or punitive or consequential damages. 

This report or any portion of it may not be reprinted, repackaged, sold or redistributed without the written consent of CDP. 

‘CDP’ refers to CDP Worldwide, a registered charity number 1122330 and a company limited by guarantee, registered in England number 05013650.

© 2018 CDP Worldwide. All rights reserved.
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