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AT A GLANCE

The role of oil and gas companies in generating greenhouse gas emissions is 
coming under growing scrutiny. As calls intensify for a global energy transition away 
from hydrocarbons, the industry needs to plan for a world in which the position of 
oil and gas in the global energy mix will be increasingly challenged.

Mounting Pressure
The oil and gas industry is confronted with growing pressure from activists, regula-
tors, and investors. At the same time, uncertainties about the climate change 
policies of individual governments, technological advances, and consumer attitudes 
make it difficult to gauge the speed and scope of the energy transition.

A Strategic Approach
To bring clarity and coherence to their response, companies will need to act in 
multiple ways simultaneously, including no-regrets moves such as reducing emis-
sions in core operations, improving climate-related disclosure, and stress testing 
hydrocarbon portfolios. They also need to decide on new energy opportunities, adopt 
more flexible, low-cost operating models, and develop communication strategies that 
both articulate the economic importance of hydrocarbons in the medium term and 
generate opportunities to strengthen companies’ social license to operate. 
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With the production 
and consumption of 
oil and natural gas 
products making up 
more than 40% of 
global GHG emissions, 
oil and gas companies 
face mounting 
pressure for change.

This report is the first in a series on the energy transition.

It has been three years since the signing of the Paris Agreement, which commit-
ted nearly 200 countries to the goal of limiting global warming to “well below 

2 degrees Celsius.” Since then, concerns about climate change have grown in both 
intensity and scope, expanding beyond the ways in which government policies can 
minimize warming to the role of companies in generating greenhouse gas (GHG) 
emissions. With the production and consumption of oil and natural gas products 
accounting for more than 40% of global GHG emissions, oil and gas companies are 
confronted with mounting pressure for change.

Companies are increasingly facing public campaigns and legal challenges from en-
vironmental activists; demands from investors to disclose climate change-related 
business risks; calls for greater emissions transparency from government regulators; 
reduced bank lending for some types of oil and gas projects; and less appetite 
among young people to work in the industry. At the same time, their ability to craft 
a coherent response is complicated by uncertainty about future government poli-
cies, future demand for hydrocarbons, and the pace at which technological advanc-
es and consumer attitudes will evolve. 

By applying a strategic framework to their operating models and investment deci-
sions, companies can successfully navigate the challenges and opportunities that lie 
ahead. Our framework offers a range of responses, depending on how circum
stances unfold. (See Exhibit 1.) It does this by addressing five critical questions: 

•• What overarching strategies, sustainability initiatives, and no-regrets actions 
should oil and gas companies adopt to respond to the energy transition? 

•• What is the potential impact of discrete energy transitions on oil and gas 
companies’ hydrocarbon and petrochemical businesses?

•• Should oil and gas companies build new businesses outside of hydrocarbons? 

•• What changes in companies’ operating models are needed to navigate uncer-
tainty?

•• What should oil and gas companies do to safeguard their social license to 
operate? 
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1. Developing a Strategic Response to the Energy Transition
The first step for oil and gas companies is to develop an overarching strategy for 
responding to the global energy transition. This should prioritize no-regrets mea-
sures to reduce GHG emissions from companies’ operations while also preparing 
their businesses for current and future disclosure requirements. Along with short-
term actions, companies should also consider a long-term sustainability plan, poten-
tially including emissions targets. At the same time, it is imperative that companies 
communicate to investors their strategy for creating value regardless of how the 
energy transition unfolds. 

Oil and gas companies contribute a material volume of GHG emissions directly 
from their own operations—including more than 20% of the global emissions of 
methane, a highly potent GHG—and they face growing pressure to make curbing 
their own emissions a priority. Recently, leading players have generally been suc-
cessful in reducing emissions intensity from the upstream sources they operate 
(so-called scope 1 and 2 emissions). Between 2014 and 2017, the emissions intensity 
of upstream operations at six of the seven oil and gas companies we analyzed fell 
by an average of 10%. (See Exhibit 2.) Our sample comprised Royal Dutch Shell, BP, 
Total, ExxonMobil, Chevron, Eni, and Equinor. Downstream emissions are more 
challenging. Over the same period, downstream emissions intensity remained virtu-
ally unchanged at most companies.
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Exhibit 1 | A Strategic Framework for Navigating the Energy Transition
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Companies are also starting to lay the groundwork for future emissions reductions. 
In 2016−2017, the seven oil and gas companies included in our analysis together 
launched more than 100 GHG-reducing projects. They included investments in car-
bon capture (42% of total projects), energy efficiency (25%), gas-flaring abatement 
(21%), and the reduction of fugitive methane emissions from faulty equipment 
(12%). These efforts will cut total operating emissions by around 20 million metric 
tons of carbon dioxide equivalent annually. While that is a start, these initiatives 
amount to an emissions intensity improvement of less than 1% per company on 
average. Companies will need to do more. 

One relatively easy way for companies to reduce emissions intensity is to cut meth-
ane emissions through their natural gas value chains. According to the International 
Energy Agency, more than half of oil and gas methane emissions can be eliminated 
at no net cost using existing technologies and other straightforward abatement 
measures. Put simply, oil companies need to start by cleaning up their own back-
yard. Recognizing this, members of the Oil and Gas Climate Initiative, a consortium 
of 13 of the world’s largest global oil and gas companies, have recently set a goal of 
trimming the methane intensity of their operations by 20% by the end of 2025. 

Along with reducing methane emissions, preparing for upcoming policies, particu-
larly those requiring greater climate-related disclosure, is another no-regrets move 
companies can take. Despite significant and growing pressure on companies to im-
prove transparency, we found the quality of company disclosures on emissions to 
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Note: CO2e = carbon dioxide equivalent. CO2e/boe = carbon dioxide equivalent per barrel of oil equivalent produced. Carbon Disclosure project 
provided self-reported data for the seven companies in our analysis. Data from 2016 is used where 2017 data is not yet available.

Exhibit 2 | Emissions Reduction—Upstream Successes, Downstream Challenges
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be lacking in several areas. For example, some companies reported the exact same 
emissions levels in different segments of their businesses over several years, even 
though it is highly unlikely that those levels remained unchanged. Oil and gas com-
panies would be better off seizing the initiative and increasing transparency in a 
compelling and credible way—potentially through certification by third parties–
before policymakers take actions that could be more onerous.

As climate policies become more stringent and investors demand more information 
and action on emissions, companies that fail to demonstrate real urgency about cli-
mate change are in danger of being penalized. They will need to shift away from 
treating GHG emissions as simply a compliance or risk management measure. Com-
panies should begin now to implement new data and reporting systems that can 
more precisely track emissions and more easily generate high-quality information 
for disclosure. They should also consider formulating emissions targets. 

Pressure is mounting for businesses worldwide to set trackable and enforceable 
GHG emissions targets. Nearly half of all US Fortune 500 companies have commit-
ted to an emissions target. Oil and gas companies face unique challenges in follow-
ing suit, however. Aggregate emissions from oil companies’ own operations (scope 1 
and 2) are driven primarily by production volumes, not just their own operating 
standards. Meanwhile, scope 3 emissions (known as indirect emissions) are 
generated mostly by consumption of the fuels that companies produce, so success 
in curbing them rests in large part on the actions of governments and consumers 
rather than a company’s internal decisions.

The question of whether and how to set emissions reduction targets will have im-
portant implications for oil and gas companies’ operations and long-term portfolio 
choices. They will need to choose between targeting their total emissions or the 
emissions intensity of different activities. Equally, they will need to decide whether 
to target scope 3 emissions as well as scope 1 and 2 emissions. Achieving ambitious 
direct-emissions targets is within a company’s own control, whereas hitting even 
moderate scope 3 emissions goals will likely depend on external shifts in energy 
consumption and would require a high level of industry cooperation. To attack the 
problem independently could result in a loss of market share—without any change 
in the sector’s total emissions.

As they set out plans to improve their sustainability and emissions records, 
companies shouldn’t lose sight of the need to articulate the continued importance 
of hydrocarbons. This requires clearly making the case that oil and gas will remain 
a key component of the energy mix in the near term, delivering substantial 
economic value to investors and society, even under the most aggressive energy 
transition scenarios. 

2. Preparing for Changes in Your Hydrocarbon Portfolio 
Traditionally, oil and gas companies have sought to maximize hydrocarbon re-
source development and access in the expectation of sustained demand growth. 
Now, with the potential for more rapid changes in global energy usage, there is 
an increased likelihood that some production assets could be uncompetitive if 
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goals will likely 
depend on external 

shifts in energy 
consumption and 

would require a high 
level of industry 

cooperation.
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demand for hydrocarbons peaks or is weaker than anticipated. Faced with this 
uncertainty, companies risk overinvesting should these scenarios become a reality 
or underinvesting should peak-demand concerns prove overstated. At this point, it 
appears that the greater risk for oil and gas companies is placing too much empha-
sis on traditional products and markets. According to the International Energy 
Agency, total oil and gas demand will increase by between 5% and 14% through 
2025, depending on the aggressiveness of carbon reduction policies. However, in an 
analysis of a group of eight international oil and gas companies, BCG found that 
planned production growth rates are on average about 10 percentage points above 
that level. (See Exhibit 3.)

In the event of an oil and gas supply glut, there is the dual risk of a weak price 
environment and an increased likelihood that policymakers will encourage a faster 
shift away from hydrocarbons. In this scenario, companies with the lowest costs and 
most flexible portfolios would be in the best position. In particular, oil and gas 
assets that require relatively little investment and offer short payback periods 
would be the most desirable. Not only would returns be realized sooner, but these 
assets would give companies the flexibility to make capital allocation decisions on 
the basis of hydrocarbon prices and renewables policies. 

On a local level, the picture is equally unpredictable. Localized energy transitions, 
whether regional or within a specific business segment, can be sudden and unex-
pected and have a more immediate impact on performance. We foresee many sce-
narios that would have a differentially large impact on specific regions and value 
chain segments. Three scenarios, in particular, could have significant implications 
for oil and gas companies:
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Exhibit 3 | Company Production Growth Forecasts Exceed the IEA’s Projected Demand
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•• Rapid Penetration of Electric Vehicles in Europe. Using BCG’s proprietary 
models, we simulated the impact on the oil and gas market of scenarios in 
which EVs accounted for 24% of the European Union vehicle fleet in 2030 and 
57% in 2035. The results of this analysis are striking. Sales of gasoline and diesel 
in Europe could fall by as much as 30% and 28%, respectively, which could cut 
European refiners’ gross profit margin by as much as 60%. (See Exhibit 4.) This 
could lead to the shuttering of more than a quarter of Europe’s refining facili-
ties. Two factors could further aggravate the situation for European refiners. In a 
scenario where EVs make up more than 50% of the European fleet, the impact 
on demand for hydrocarbon-based fuels could be significantly greater than 
suggested by the vehicle mix. This is because EVs will likely be used as shared 
autonomous vehicles, which will clock up far higher annual mileage than 
vehicles powered by traditional internal combustion engines. In addition, future 
bans on disposable plastics would impact refiners’ petrochemicals operations. 

•• Pressure on Fuel Marketing Revenue. Retail fuel marketing has been a stable 
and growing source of oil and gas company profits. While improvements in 
internal combustion engine efficiency have curbed the growth in fuel sales, 
particularly in Europe, the major oil companies have compensated by increasing 
nonfuel revenue (from fast-food and convenience outlet sales) at gasoline 
stations. These ancillary operations typically account for more than a third 
(sometimes as much as 50%) of international oil company retail margins. As EVs 
and on-demand autonomous vehicles become more prevalent, both fuel and 
convenience retail sales will be increasingly at risk. In a scenario where electric 
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Exhibit 4 | Rapid EV Penetration Could Have a Big Effect on European Refiners
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becomes 40% to 50% of the EU vehicle fuel mix, our modeling shows that the 
average return on capital employed (ROCE) for a highway service station could 
easily drop from 12% today to 1%. The performance of urban sites would decline 
even more, with average ROCE dropping from 7% today to −2%. 

•• Demand for Natural Gas in the US Stagnates. While shale gas production is 
growing significantly in the US, headwinds are developing that may slow market 
demand. If renewables adoption and battery storage cost reductions accelerate, 
and if local climate change targets become more aggressive (most likely in states 
such as California or regions such as the Northeast), natural gas demand could 
fall 7 trillion cubic feet below base case expectations by 2040, a drop of 18%. 
This would result in a much weaker natural gas price environment and would 
also dramatically change the marginal investment curve for US gas production. 

The oil and gas sector must prepare for the twists and turns of such energy transi-
tions and their impact on companies’ hydrocarbon portfolios. Companies will need 
to assess the effect of renewables and other disruptive forces on hydrocarbon de-
mand from both a global and a local perspective. By conducting a portfolio stress 
test, they can explore a range of potential scenarios, assess their future competitive-
ness and market position on the basis of the merit order of their assets, and deter-
mine their risk exposure and ability to navigate unanticipated developments. This 
stress test should be used to create a roadmap for their portfolio in the short and 
long term, with the competitiveness of current assets and future investments likely 
to be the name of the game. 

Oil and gas companies must be careful not to neglect specific risks and exposures in 
regional markets, but they should also be aware of opportunities. For instance, the 
shift from coal to natural gas in China could provide a potential upside should this 
trend accelerate in response to environmental concerns. On the whole, paying close 
attention to local conditions can inform more nuanced strategies for geographic 
hedging and managing more general global exposure. 

3. Expanding into New Energy
One response to the energy transition has been for oil and gas companies to in-
crease the share of nonhydrocarbon energy assets in their portfolios. Given their 
size and core competencies, large oil and gas companies need to consider which op-
portunities could have a material impact on their bottom line and what capabilities 
they can tap to succeed in new areas. 

Oil and gas players are starting small. In 2018, renewable energy accounted for less 
than 0.1% of the total energy provided by seven of the world’s largest oil and gas 
companies, according to our analysis of company reports. Major international oil 
companies have announced plans to invest an average of 2.5%—and in some cases 
as much as 6%—of their total capital expenditure on renewable projects over the 
next five years. But even with the increased investment, renewables would still rep-
resent a fraction of their portfolios. The reality is that most of these companies’ ac-
tual capital expenditure in alternative and renewable energies is at the bottom end 
of their stated ambitions. 

Paying close attention 
to local conditions 
can inform more 
nuanced strategies 
for geographic 
hedging and man­
aging more general 
global exposure. 

https://www.bcg.com/publications/2019/united-states-us-abundance-natural-gas.aspx
https://www.bcg.com/publications/2019/united-states-us-abundance-natural-gas.aspx
https://www.bcg.com/publications/2019/united-states-us-abundance-natural-gas.aspx


10� In a Warming World, How Should Big Oil Navigate the Future?

We see potential new business opportunities for oil and gas producers in the follow-
ing nontraditional areas: 

•• The power value chain, including the production and retail sale of large-scale 
and decentralized renewable energy

•• Advanced mobility and new fuels, such as biofuels, hydrogen for fuel cells, 
and EV charging stations 

•• Energy efficiency equipment, software, and business models, such as the 
development of service companies that use digital tools to measure and improve 
the energy intensity of plant operations inside and outside the industry 

•• Carbon capture, utilization, and storage (CCUS) technologies that capture 
carbon dioxide from power plants or industrial sites for use or permanent 
disposal 

•• The circular economy, such as waste-to-energy production, plastics recycling, 
and carbon sinks

Like any new product lines, these opportunities come with their own set of chal-
lenges. For example, the technical, regulatory, and market risks in the renewables 
business are different from those in hydrocarbon production, and they are still 
evolving. And since many nonhydrocarbon energy technologies remain at the re-
search and development phase, including hydrogen fuel and CCUS equipment, sub-
stantial upfront investment may be necessary. 

Moreover, an oil and gas company planning a significant expansion into renewable 
energy would have to rethink its approach to scale, anticipated returns, and portfo-
lio structure. Oil and gas projects demand a huge capital investment, with returns 
as high as 40%. But because project returns are uncertain and can be affected by 
factors such as fluctuating oil prices, it’s important to spread bets across a large, 
multiregion portfolio. By contrast, the investment needs of a renewables project are 
typically lower; but so, too, are the returns, although they are more stable. 

Some oil and gas companies are considering investing in nonhydrocarbon technolo-
gies as a way to reduce their scope 3 emissions footprint and meet emissions tar-
gets, but this would require a significant shift in portfolio investment. For instance, 
a typical large oil and gas producer that wants to achieve a 10% across-the-board 
improvement in emissions intensity would have to add 150 gigawatts of wind and 
solar generation capacity. This is roughly equivalent to the total installed wind and 
solar capacity in the US.

It is important that oil and gas companies find attractive and material opportuni-
ties where they can identify a competitive advantage. This underlines the need for 
every oil and gas company to craft a clearly defined plan, led from the top, that ar-
ticulates its overall intentions and positioning, along with the actions it will take to 
navigate the energy transition. We find that many companies can sharpen the co-
herence of both their internal strategy and their external narrative. 

To make a significant 
expansion into 

renewable energy, 
companies would 

have to rethink their 
approach to scale, 

anticipated returns, 
and portfolio 

structure.
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4. Creating a More Flexible Operating Model
Responding to the energy transition poses new operational challenges for oil and 
gas companies, including how they engage with key stakeholders, what they report, 
how they organize their businesses, and how they market core products. 

Implementing emissions reporting procedures can be a daunting task, and not just 
because of oil and gas companies’ inherent complexity and scale. There is little 
agreement in the industry about how carbon footprints should be measured or re-
ported. This could undermine confidence in the industry’s efforts to curb emissions. 
Credible reports, matched against organizational commitments, are critical to assur-
ing the public, activists, and policymakers. 

According to the nonprofit Carbon Disclosure Project, which runs a voluntary 
environmental-impact disclosure system, self-reported data from the oil and gas 
industry has revealed variations in emissions factors among individual companies 
of 2% per unit of natural gas and 6% per unit of liquid fuel. (See Exhibit 5.) Given 
the high volume of fuel sold across all companies, these variations can have a 
substantial effect on the accuracy of absolute emissions calculations. Similarly, 
methane emissions accounting can vary substantially depending on the inputs and 
methodology used. For example, recent research found discrepancies of more than 
60% in total emissions throughout the US natural gas value chain, depending on 
calculation methods.
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Exhibit 5 | Accounting Differences Could Undermine the Credibility of Company Emissions Reports 

http://science.sciencemag.org/content/361/6398/186
http://science.sciencemag.org/content/361/6398/186
http://science.sciencemag.org/content/361/6398/186
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The uncertainty over the pace and scope of change is also complicating planning 
and decision-making procedures. In particular, traditional modeling approaches 
that use deterministic methods and take a relatively linear view of the future can 
fall short if there are rapid market and policy shifts. While these methods are valu-
able when making practical decisions about expected rates of return from a project 
or an investment, they have been shown to miss or understate the potential impact 
from rapid market shifts caused by energy transitions. 

To meet the challenge of managing future energy transitions, companies will need 
to adopt more flexible and comprehensive operating models that combine several 
components: 

•• Data reporting systems that assure management and external stakeholders of 
the feasibility of a company’s stated ambitions and its performance in achieving 
those ambitions

•• Processes that facilitate decision making in the face of greater uncertainty by 
incorporating scenario-based, dynamic analysis to forecast, manage risks, and 
enable the development of creative strategic choices 

•• Capabilities to manage new, less traditional businesses and to bring greater 
digital skills and a more customer-oriented approach to existing ones 

•• Management approaches for integrating new technologies and ventures into a 
company’s broader portfolio while enabling these businesses to develop and grow

5. Safeguarding the Social License to Operate 
Many oil and gas companies are highly skilled at building localized support for proj-
ects or specific issues. But they have not sufficiently developed compelling narra-
tives about their role in the transition to new global energy systems. As Dominic 
Emery, vice president of strategic planning at BP, puts it: “We tend to use techno-
economic arguments in the face of emotional ones … and then are surprised when 
we do not connect.” 

This shortcoming has hurt public perception of the industry. Oil and gas companies, 
particularly in Europe and North America, are often viewed as poor environmental 
stewards. Studies regularly show that, outside of Asia and emerging markets, there 
is a general lack of trust in the industry. These negative public perceptions in turn 
increase the pressure on governments, investors, and lenders to take a harder line 
with oil and gas companies. 

Neither individual companies nor the industry as a whole has prioritized communi-
cation and external engagement in a rapidly evolving landscape. A more robust 
response will be critical to proactively shaping engagement with key stakeholders 
as the industry grapples with the energy transition. What’s more, oil and gas com-
panies, while sharing a common interest, have generally failed to create consistent 
industrywide messages. They will need to address this if they are to improve their 
standing with stakeholders.
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The industry can start by emphasizing its positive contributions to society, includ-
ing expanded energy access, economic development, and improved reliability and 
security of supply. It can also better explain the role that natural gas could play in 
certain regions to reduce GHG emissions and local air pollution. It is important that 
these messages are structured so they are transparent, aligned with local interests, 
and not self-serving. They are likely to fall flat unless companies articulate what 
they are doing to improve sustainability and respond to energy transitions. Clearly 
stating company emissions objectives and being more transparent about exposure 
to climate change risks are critical for building greater trust in the industry.

Companies can also do more to build inclusive coalitions of stakeholders to 
set common standards that provide a more credible response to challenges. Oil 
and gas companies often do this successfully at the local level. In the US, for 
example, shale industry groups made up of industry, government, and nonprofit 
organizations established to set standards are starting to provide transparent, 
albeit still imperfect, operating data. Yet such a response is lacking at the regional 
and global level. 

Addressing the Challenges Ahead
The global energy transition poses unique challenges for oil and gas companies, 
requiring them to adapt their strategies and core operations in new ways. Hydro
carbon consumption will not collapse overnight. However, mounting public concern 
about environmental impacts will put more and more pressure on oil and gas com-
panies. Industry executives need to adopt a holistic approach to addressing the dif-
ficult questions arising from stakeholder concerns about climate change and the 
uncertain effects of energy transitions on their core businesses. 

There are several no-regrets actions companies can take in this evolving landscape. 
First, they should prioritize emissions reduction in their core operations. Second, oil 
and gas companies must upgrade their operating models and improve their gover-
nance and reporting measures to deal with the complexities of emissions account-
ing. Credible reporting procedures are critical to gaining the confidence of the pub-
lic and of governments and enabling companies to demonstrate progress. Equally, 
oil and gas companies will need to improve their scenario-based planning, stress 
testing future strategies based on more extreme scenarios rather than relying on 
the base case. 

Beyond these actions, oil and gas companies face important overarching strategic 
questions:

•• How will they shape their existing hydrocarbon portfolios, given rapidly evolv-
ing local or regional dynamics, to ensure these core businesses are competitive? 
Companies that tackle this challenge directly are likely to gain a significant edge 
over competitors.

•• Is it time to expand into new business areas, with different financial profiles and 
capability requirements? Before taking this step, oil and gas companies will need 
to determine if they can develop the “right to win” in these markets.

Industry executives 
need to adopt a 
holistic approach to 
addressing the 
difficult questions 
arising from stake­
holder concerns 
about climate change. 
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Finally, oil and gas companies must address challenges to their social license to 
operate head-on. It is essential that they establish and maintain credibility with the 
public via proactive, empathetic, and constructive engagement with their stake
holders, pursue actions based on global standards and policies, and promote clear 
and transparent environmental performance data.

The stakes for the oil and gas industry are higher than ever. Companies that respond 
effectively to the energy transition will create a competitive advantage and generate 
sustainable value over the long term. The heat is on. 
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