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INTRODUCTION
Background

Methane mitigation is an increasingly priority 
for the global oil and gas industry. With US 
$30 billion worth of methane released into the 
atmosphere each year from industry, many of 
the world's largest publicly traded oil and gas 
companies, and select national oil companies 
and independents, have started taking steps 
towards setting and achieving methane reduction 
targets for their operations. However, the industry 
faces several challenges in scaling up its efforts 
to achieve a near zero-emission value chain by 
2050. 

Today, the industry's emissions detection efforts 
largely focus on the deployment of manually 
operated technologies, limiting the ability to 
predict and proactively prevent leaks before 
they occur. While digital solutions are starting to 
take hold in the oil and gas industry, the scope 
of these transformational programs have yet to 
widely penetrate reduction efforts.

With this survey, the Environmental Defense 
Fund – in collaboration with Accenture – aims to 
identify the role digital technologies can play in 
managing methane emissions. This survey intends 
to capture the perspectives of key industry 
stakeholders on the future of digital methane, 
with the goals of understanding the primary 
drivers and challenges affiliated with methane 
reduction today and identifying opportunities 
where digital solutions can improve and enhance 
methane management going forward.

worth of methane 
released into the 
atmosphere each 
yearUS $30 BILLION
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2018 DIGITAL 
METHANE SURVEY oil & gas 

companies 
surveyed30+

Survey Respondents: 
Geographic area of 

operation
Survey Respondents: 

Company type

North America

Asia Pacific

Global Operations

Africa

Middle East

37%
17%

29%
13%

4%

Respondents include Executive leadership, Chief Technology / Digital Officer or Chief 
Operational Officer (or other similarly designated person e.g. Asset Superintendent, VP 
Upstream Operations, Business Unit MD etc.)

National oil  
and gas companies

International oil  
and gas companies

Independent oil  
and gas companies

Oilfield consultant4%
21%

8%
67%
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KEY FINDINGS

THE OIL & GAS 
INDUSTRY 
RECOGNIZES 
THE METHANE 
CHALLENGE, 
BUT HAS YET 
TO REALIZE 
THE ECONOMIC 
VALUE 
ASSOCIATED 
WITH IT

INDUSTRY IS 
GRADUALLY 
SHIFTING TO 
DIGITIZATION 
TO MANAGE 
METHANE 
EMISSIONS

LACK OF 
VISIBILITY INTO 
TECHNOLOGY 
OPTIONS AND 
INVESTMENT 
INCENTIVES ARE 
CONSTRAINING 
ADOPTION AT 
SCALE 

DESPITE THE 
CHALLENGES, 
INDUSTRY 
REMAINS 
CONFIDENT IN 
THE VALUE OF 
DIGITIZATION

INCREASED 
ENGAGEMENT 
FROM CHIEF 
DIGITAL 
OFFICERS IS 
PIVOTAL TO 
ACCELERATING 
THE SHIFT, BUT 
IS CURRENTLY 
LIMITED

2 3 4 51
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METHANE EMISSIONS CONTINUES TO GAIN IMPORTANCE IN INDUSTRY, WITH A MAJORITY 
OF OPERATORS PRIORITIZING SOURCES ACROSS THE UPSTREAM VALUE CHAIN

KEY FINDINGS THE OIL & GAS INDUSTRY RECOGNIZES THE METHANE 
CHALLENGE BUT HAS YET TO REALIZE THE ECONOMIC 
VALUE ASSOCIATED WITH IT

Compared to three years ago, how important is managing 
methane emissions for your organization?

Which sources of methane emissions are a priority 
for your organization?

FUGITIVE 

EMISSIONS / 

LEAKS

FLARING
VENTING

Much more 
important

Slightly more 
important16%

64%

of respondents think that 
methane management has 
grown in importance over the 
last three years80%

1

Engine combustion (methane slip) was cited by one respondent as another priority source

% of respondents selecting a particular source of methane emissions as a priority for reduction efforts

96%
72%76%

As important  
as earlier20%
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THE MAIN DRIVERS FOR METHANE MANAGEMENT AMONG OPERATORS IS ENVIRONMENTAL 
MANAGEMENT & COMPLIANCE

KEY FINDINGS THE OIL & GAS INDUSTRY RECOGNIZES THE METHANE 
CHALLENGE BUT HAS YET TO REALIZE THE ECONOMIC 
VALUE ASSOCIATED WITH IT

1

What are the top drivers for methane management for your organization?

Environmental 

considerations

Social lic
ense

Regulations

Brand and 

reputation

Health and 

safety

Customer 

expectation

Investors

Potential 

revenue

General asset 

management

44% 44%

28% 28%
24%

16% 16%
12%

80%

% of respondents ranking a particular driver in their top 3 choices

‘Natural gas reputation’ and ‘Corporate expectations and  KPIs’ were cited as other key drivers by respondents  
Brand and reputation refers to customer perception of the operator's products, services, and culture, whereas social license refers to acceptance or approval of operators' presence and business practices by local communities and organizations

Environmental 
considerations

Investors

Customer expectation

Regulations

Social license

Potential revenue

Health & Safety

Brand and reputation

General asset 
management

20%

40%

16%

16%

12%

12%12%12%

12%

12%

16%

12%

16%8%

8%

8% 8%

8%

28%

12%

4%

4%

4%
4% 4%

Rank 2

Rank 1 

Rank 3
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KEY FINDINGS

Notes:

• Digital technologies refer to technologies based on computer sciences, electronics and communication which make use of 

increasing information intensity and connectedness of physical resources.

• Non-digital technologies include physical and biological technologies.

AVO, Airborne surveys, Robots, Facility design and non-pneumatic NG operated devices were cited as additional techniques 

used by respondents

2
INDUSTRY IS GRADUALLY SHIFTING TO  
DIGITIZATION TO MANAGE METHANE EMISSIONS

OIL & GAS OPERATORS ARE LEVERAGING TECHNOLOGY TO MONITOR AND MANAGE METHANE 
EMISSIONS WITH SOME OPERATORS UTILIZING ARTIFICIAL INTELLIGENCE, MACHINE LEARNING 
AND INTEGRATED OPERATIONS

Frequently used digital technologies Frequently used non-digital technologies

Infrared camera (e.g. FLIR) 

Equipment replacement or retrofits 

Basic data analytics 

Portable methane analyzers 

Fixed/stationary methane monitors 

Sensors mounted on vehicle/drone for area-based 
approach 

Smart integrated operations 

Comprehensive data driven machine learning 

Others 

No initiatives specific for methane

92%

88%

79%

63%

63%

50%

46%

42%

38%

17%

% of respondents that selected frequently or very frequently

To what extent does your organization leverage the following methane reduction techniques?
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NEARLY ONE THIRD OF THE RESPONDENTS 
MENTIONED ONGOING AND/OR PLANNED 
INITIATIVES RELATED TO AT LEAST TWO OF THE 
FOLLOWING DIGITAL SOLUTIONS TO BETTER 
MANAGE METHANE EMISSIONS:

“Internally we have built several tools to actively inventory our pneumatic 
devices. We have implemented a robust LDAR tracking program and have 
developed some cutting edge software to better estimate emissions during 
flowbacks. We have also streamlined entire assets, events, and volumes 
inventorying process to make our reporting as automated as possible. We are 
moving toward edge-computing and IoT devices at the well-pad to collect 
more data than we were capturing before to enable more analytics and even 
better management of the assets.” 
              -Survey Respondent

“Our upstream operations are very focused on piloting and testing new 
technologies for detecting and quantifying methane. This includes stationary-
mounted, mobile handhelds, drones, and satellite imagery. Drone data and 
satellite data are being actively looked at so it can be combined with machine 
vision and advanced analytics to detect & estimate ground-level methane. In 
addition, acoustic sensors (IoT) are being looked at to detect emissions and 
classify equipment that are not operating correctly.” 
              -Survey Respondent

We are in the process of deploying gas cloud imaging cameras that have 
the capability to continuously monitor our facilities and identify new leaks 
earlier than when they are identified during routine inspections. The camera 
quantifies the leak and sends an automated alert to the control room. By 
reducing the time taken to respond we can reduce the total amount of methane 
emitted.”  
              -Survey Respondent

Autonomous 
robots with 
cameras for 
inspection

Cloud for data 
storage

Drone mounted 
sensors for 
inspection and 
detection

Data analytics for 
informing asset 
maintenance 
programs

Machine vision 
algorithms to 
attribute and tag 
emissions

IoT for collecting 
and generating 
data insights

Mobility to 
capture and 
track methane 
emissions data

Satellite 
technology for 
aerial methane 
surveillance
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KEY FINDINGS LACK OF VISIBILITY INTO TECHNOLOGY OPTIONS 
AND INVESTMENT INCENTIVES ARE CONSTRAINING 
ADOPTION AT SCALE 

3

What are the top challenges your organization faces in reducing 
methane emissions?

INDUSTRY IS STRUGGLING WITH TECHNOLOGY ADOPTION, CREATING AN EFFECTIVE BUSINESS CASE 
AND INNOVATING COMMERCIAL MODELS

Cost of  

technology

Regulatory and 

policy uncertainty

Technology 

capabilit
ies and 

effectiveness

Lack of awareness 

about the im
pact 

of methane

Unclear business 

case

Lack of external 

incentives

Other competing 

priorities

Lim
ited information 

about existing 

technology

Access to markets  

(to monetize captured 

leakages)

Lim
ited internal  

skills
 or capacity

54%

38%
33% 33%

21%
17%

8% 8%
4%

75%

‘Measurement challenge’ and ‘Time to move from pilot to commercialization of new technology’ were cited as other key challenges by respondents

Cost of technology

Other competing 
priorities

Limited information about 
existing technology

Regulatory and 
policy uncertainty

Lack of awareness 
about the impact 

of methane

Technology capabilities
 and effectiveness

Limited internal 
skills or capacity Access to marketsLack of external 

incentives

Unclear business case

17%

17%

17%

13%

13%

13%

17%

42%

38%

13%

21%

4%

4%
4%

4%
4%4%

4%

4%

8%

8%
8%

8%

% of respondents ranking a particular driver in their top 3 choices Rank 2

Rank 1 

Rank 3
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KEY FINDINGS DESPITE THE CHALLENGES, INDUSTRY REMAINS 
CONFIDENT IN THE VALUE OF DIGITIZATION

4

To what extent does your organization currently leverage the following digital solutions in its operations (not necessarily for reducing 
methane leaks but more broadly)? Which of the following digital technologies can play a role in managing methane emissions?

INDUSTRY IS BULLISH ON DIGITIZATION AND IS ACTIVELY UTILIZING MATURED TECHNOLOGIES 
WHILE ADVANCED DIGITAL SOLUTIONS ARE GAINING MOMENTUM

Wearable technology  
(e.g. google glasses and sensors mounted on hardhats)

Artificial Intelligence (AI) / Machine learning  
(predictive analytics)

Internet of Things (e.g. machine to machine technologies, 
remote monitoring, asset management, etc.)

Big data / Analytics

Robotics and drones

Collaboration and social tools

Cloud

Mobile devices (e.g. tablets and apps)

Cyber security

Current use of technology

‘Machine vision’ and ‘Applying offshore technology to onshore’ were cited as other solutions by respondents

% of respondents selecting a particular solution as ‘’very high’ and ‘above average’

Potential use of technology

0%

83%

96%

96%

96%

83%

79%

92%

96%

21%

63%

71%

71%

58%

63%

79%

79%

88%

63%
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INDUSTRY BELIEVES THAT DIGITAL TECHNOLOGIES 
WILL PLAY A CRITICAL ROLE IN EFFECTIVELY 
MANAGING METHANE EMISSIONS

All respondents agree 
that digital technologies 
will play a critical role in 

managing future methane 
emission reductions.

Very high

Above average38%
62%

“Digitization is about data 
as the primary value flow. 
Digital can transform 
methane emission 
monitoring from a manual, 
analog process into a 
remote, fully automated 
process. Data from various 
technologies i.e. drone 
base OGI cameras, robotic 
sensors or satellite data 
can be collected, analyzed 
for proactive monitoring 
as well as digital alerts 
generated can be used 
for adequate mitigation 
response.” 

-Survey Respondent

Going forward, how critical a role do 
you expect digital technologies to play 
in helping the industry reduce methane 
leakages?
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KEY FINDINGS INCREASED ENGAGEMENT FROM CHIEF DIGITAL 
OFFICERS IS PIVOTAL TO ACCELERATING THE 
SHIFT, BUT IS CURRENTLY LIMITED

5

ONLY 22% OF THE SURVEY RESPONDENTS THINK 
THAT THE CDO WOULD BE CRITICAL TO INTEGRATING 
METHANE REDUCTION INTO THE BROADER DIGITAL 
AGENDA. 

TODAY, UPSTREAM CDOS ARE RESPONSIBLE FOR DIRECTING THE VISION, 
DESIGN, AND IMPLEMENTATION OF COMPANIES’ DIGITAL OILFIELD 
OPERATIONS,  DRIVING THE SELECTION OF KEY WORKFLOWS TO BE 
OPTIMIZED THROUGH DIGITIZATION, THE TECHNOLOGIES THAT ENABLE 
THAT OPTIMIZATION, AND THE BUSINESS CASE FOR INVESTMENT 
GROUNDED IN RESULTING COST EFFICIENCIES AND CURBED EMISSIONS. 
GIVEN THE ROLE OF EMISSIONS MANAGEMENT AS A PRIMARY DRIVER OF 
THE DIGITAL OILFIELD BUSINESS CASE, THE TASK OF OPERATIONALIZING 
EFFORTS TO REDUCE METHANE SPECIFICALLY SIT SQUARELY WITHIN THE 
SCOPE OF THE CDO.

22%

WHILE RESPONDENTS OVERWHELMINGLY AGREE THAT THE CEO IS CRITICAL IN SETTING THE 
VISION FOR METHANE, FEWER RECOGNIZE THE IMPORTANCE OF THE CDO, WHO IS RESPONSIBLE 
FOR OVERSEEING THE INTEGRATION OF METHANE INTO THE BROADER DIGITAL AGENDA 
 

Chief Executive 

Officer

Chief Financial 

Officer

Chief Operating 

Officer

Chief Digital 

Officer

Chief Sustainabilit
y 

Officer

Chief Technology 

Officer

9%

17%

26%

22%

22%
4%

13%

4%4%13%

4%

70% 43%

22%

9%13%

Rank 2

Rank 1 

Rank 3

1. Digital Transformation Initiative (DTI): The Oil & Gas Industry. World Economic Forum in Collaboration with Accenture
2. https://www.cio.com/article/3224478/the-evolving-role-of-the-chief-digital-officer.html

From a leadership perspective, which executives from your organization would be most critical to integrate methane  
reduction into the broawder digital transformation agenda?
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CONCLUSION
Insights from this survey highlight the oil and 
gas industry’s recognition of the methane 
challenge, as well as the potential of digital 
technologies such as data analytics, autonomous 
robots, drones, IoT, artificial intelligence, and 
wearables  to mitigate and even proactively 
prevent methane emissions before they occur. 
However, some operators are still hesitant 
to make significant investments in advanced 
digital methane technologies due to perceived 
opacity of the current technology landscape, 
the cost of existing technologies, and limited, 
innovative commercial models that enable bold 
pilot projects that demonstrate triple bottom line 
value. 
To realize the transformation to a digital methane 
future, an enabling ecosystem is required. This 
can be achieved by forging new partnerships 
and alliances that proactively engage operators, 
technology companies, civil society and investors 
around key opportunities to unlock trapped value:

Opportunity 1: Operationalize Shared Industry 
Commitment

Shared industry commitment and collaboration 
has the potential to accelerate the digital 
transition, provided its strategic intent can 
translate into demonstrable value creation for 

participants. To support and catalyze progress 
towards long-term methane emission reduction 
goals, tactical engagement vehicles — such as 
regional or asset-specific working groups, and 
data-sharing platforms — could provide industry 
a platform to share best practices and lessons 
learned, incubate broader solutioning insights 
to common pain points, and design tailored 
partnership frameworks to  co-finance and 
catalyze technology adoption at scale.

Opportunity 2: Strengthen Technology’s Value 
Proposition through Innovative Commercial 
Models

In a cost-sensitive environment, new commercial 
models such as product-as-a-service and 
performance-based-contracting can support a 
more compelling positive return on investment. 
For example, oilfield service companies offering 
predictive maintenance services can share a 
portion of the benefits realized from reduced 
downtime.1

Opportunity 3: Build a Compelling Business 
Case for Action

It is observed that 40-50% of the estimated 76 
million metric tons of methane leaked from the 
industry annually can be minimized with the 

technologies of today at no net cost.2 Digital 
methane management solutions may be key 
to increasing this percentage. To do so, the 
business case for methane emissions should be 
built into the broader operational excellence 
agenda to surface the full triple bottom line value 
of investments made.  The full C-Suite needs to 
play an active role in embedding digital methane 
into this agenda, with the CTOs, CDOs and CFOs 
collaborating, guiding and supervising decisive 
actions around methane digitization.

As digital methane management programs 
mature, oil and gas operators will be able to 
move from digitization (the automation of 
existing processes) to digitalization (systemic 
business and cultural change through digital 
technologies).

“There might be a need for a data lake in which 
data of many sources has been collected. This 
data will be worked by our algorithms, but 
our peers will work the same data with their 
own algorithms. I would call this the methane 
emissions data universe.”         
         -Survey Respondent

1. https://www.edf.org/sites/default/files/documents/Fueling%20a%20Digital%20Methane%20Future_FINAL.pdf 

2. International Energy Agency, World Economic Outlook 2017 and Beyond Global Warming Potential: A Comparative Application of Climate Impact Metrics for the 
Life Cycle Assessment of Coal and Natural Gas Based Electricity, November 2017 https://onlinelibrary.wiley.com/doi/full/10.1111/jiec.1247 accessed on Nov 16, 2018

“[Methane Mitigation] makes sense from 
an environmental, operational and financial 
perspective.” 
       -Survey Respondent
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ABOUT 
ACCENTURE 
STRATEGY

Environmental Defense Fund (EDF) is one of the world’s largest 
environmental nonprofit organizations, with more than two million 
members and a global staff of over 700 scientists, economists, 
policy experts and other professionals. EDF finds practical and 
lasting solutions to the most serious environmental problems. 
Working with businesses, scientists and academics, EDF takes 
a leading role in minimizing the environmental and health risks 
associated with the development of oil and natural gas globally.

Accenture Strategy operates at the intersection of business and technology, 
combining deep industry expertise, advanced analytics capabilities and 
human-led design methodologies that enable clients to act with speed and 
confidence. By identifying clear, actionable paths to accelerate competitive 
agility, Accenture Strategy helps leaders in the C-suite envision and execute 
strategies that drive growth in the face of digital transformation. For more 
information, follow @AccentureStrat or visit www.accenture.com/strategy.

ABOUT EDF
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