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Oil and Gas Industry Faces Significant
Credit Risks from Carbon Transition
»

Carbon transition poses significant risks for the oil and gas industry. Under our
baseline scenario for considering the credit implications of reducing greenhouse gas
emissions, the oil and gas industry faces significant risks compared to the past. We use
a baseline scenario consistent with the nationally determined contributions (NDCs)
maintained as part of the Paris Agreement that 197 countries had signed as of 23
February.

»

Oil and gas companies face several material risks. These risks include lower demand
for oil and gas over time due to policy initiatives, changing consumer preferences and
disruptive technological shocks, especially in the power and auto sectors, that would add
uncertainty as to the speed of change. The likely consequent price volatility and rising
pressure on margins and cash flows will potentially lead to stranded assets.

»

Paris Agreement policy commitments pose a significant threat. Global policy
ambition to reduce carbon emissions represents a substantial threat to the oil and gas
industry. While the speed and scope of policy implementation remains uncertain, its
intent and direction is not, and it is already affecting the sector. The industry’s product
cannot be changed and no technology exists at scale to mitigate its carbon emissions.

»

Changes in consumer preferences, technological advances substantially
increase transition risks. Advances in automotive and energy storage technology
and development of clean fuels and renewable energy threaten demand for oil and
gas. Consumer interest in alternative fuel vehicles has risen over the past 15 years and
renewable power generation has made impressive recent gains. Advances in these areas
could occur at a faster pace than anticipated, hastening lower demand for oil and gas.

»

Direct financial effects will not appear for several years, but could be material
by the 2020s. The potential for oversupply in a falling demand environment raises the
specter of low commodity prices, increased pricing volatility and weaker profitability
and cash flow. High cost projects with long lead times could become stranded, causing
significant challenges for long-range strategic planning and investment for companies
oriented toward large-scale frontier exploration and development projects.

»

Oil and gas companies’ ability to respond to these risks will vary. We have
developed a heat map to present our view of oil and gas companies’ relative exposure to
carbon transition risk in an organized and consistent manner.
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Oil and gas companies face significant credit risk from carbon transition
With the Paris Agreement in effect as of 4 November 2016, the global oil and gas industry faces significant risks from the effort to
curb greenhouse gas emissions. The most immediate effects will come from stricter environmental policy and regulation, and reduced
demand for fossil fuels—particularly oil—although estimates of timing and degree vary widely. Understanding and assessing these
risks will require transparent and extensive disclosure by oil and gas companies regarding the comprehensive nature of their asset
bases and their strategy and governance in addressing carbon transition risk (CTR).1 The industry is also exposed to technological
advances in other sectors that could hasten demand destruction for oil and natural gas. Direct financial impacts will emerge over time
as commodity prices become pressured in a falling demand environment and projects with high development costs become stranded.
Under our baseline scenario for considering the credit implications of regulations aimed at reducing greenhouse gas (GHG) emissions,
the integrated oil and gas (IOC) and exploration and production (E&P) sectors face increasing risk of material change. We use
a baseline emissions scenario consistent with the nationally determined contributions (NDCs) maintained as part of the Paris
Agreement signed by 197 countries as of 23 February.2 This scenario is forecast to result in global warming of 2.5°C–3.0°C above
preindustrial levels.3Although the NDC scenario is insufficient to limit global warming to less than 2°C as committed to under the Paris
Agreement, it represents a plausible central scenario given its near-universal adoption and the current policy commitments of national
governments, as well as technology trends.

Carbon Transition Risk's Potential Impact on Ratings
Credit ratings for oil and gas companies express opinions on the relative risk of default and credit loss. As such, ratings incorporate our
forward-looking view of all material risks, including carbon transition risks. Since our current view of carbon transition risks for the sector and
each company is already reflected in our ratings, publication of this report has no immediate impact on ratings.
Carbon transition risks are considered as part of our overall integrated analysis of credit risk for the oil and gas sector and for each company in
the sector. As is the case for most risks that affect credit quality, carbon transition is not scored on a granular level in oil and gas sector rating
methodologies. Examples from the multitude of other important risks that are not scored individually in methodology scorecards include
management; labor relations; litigation; changes in technology, customer preferences, and market structure; supply and demand dynamics;
and competitors’ strategies. Our view of the impact of all such risks is reflected in methodology scorecards and ratings on an aggregated basis.
Oil and gas industry rating methodology scorecards are included in the Appendix (see Appendices 3 and 4). These show scorecard measures
that will be affected by carbon transition, which for example, will lead to lower scoring for scale, profitability, and leverage and coverage. For
reasons that include false precision, we do not publish scorecards extending multiple years into the future. However, ratings are intended to be
forward-looking and to incorporate relevant credit considerations as far into the future as possible. When we believe that an emerging risk is
highly likely to result in weaker scorecard outcomes in the future, we incorporate this expectation into ratings at the present time. Consistent
with this longstanding approach, when our evolving understanding of the credit impacts of carbon transition leads us to believe that it is
highly likely that scorecard outcomes for a particular issuer will materially worsen, we expect to incorporate this into its rating well before
deterioration is fully evident in the issuer’s financial and operating results.
Carbon transition will have a broadly negative credit impact on the oil and gas sector as a whole, with differences in the degree of impact
for individual companies. The heat maps in the Appendices 1 and 2 are used to organize and communicate our view of differences in each
company’s vulnerability in a way that is intended to be more transparent. The heat map will be used to present a summarized view of relative
differences in risk between companies in the oil and gas sector.

This publication does not announce a credit rating action. For any credit ratings referenced in this publication, please see the ratings tab on the issuer/entity page on
www.moodys.com for the most updated credit rating action information and rating history.

2

26 April 2017

Environmental Risks: Oil and Gas Industry Faces Significant Credit Risks from Carbon Transition

CORPORATES

MOODY'S INVESTORS SERVICE

Exhibit 1

Material Industry Challenges from Four Primary Transmission Channels

Policy and Regulatory
Uncertainty

Direct
Financial Effects

» Rising policy pressure with
» Pressure on oil and gas companies'
increasing emissions-reducing
margins and cash flows will increase
regulatory targets, which could
should there be a fall in demand or
reduce demand for crude oil and
slowdown in growth for these
slow demand growth for natural
commodities. The cost structure and
gas is a likely outcome. However,
reserve life of companies' asset bases
there is significant uncertainty over
will each play a role in determining the
the scope and pace of policy
durability of a company's margins and
impletmentation.
cash flows.

Demand Substiution and Changes in
Consumer Preferences

Risks of Disruptive
Technological Shocks

» Changes in consumer preferences leading
» Risks of disruptive technological
to increased demand for electric vehibles or
shocks exist as renewable energy and
alternative fuel vehicles and decrease
alternative fuels achieve scalable
demand for crude oil or refined petroleum
solutions that become slowly more cost
products are possible. However, the pace of
competitive with oil and natural gas.
this change is also uncertain. A company's
But the forecasts for the speed of this
commodity mix (oil vs. gas) will play a role in
transition and the rate of take-up may
the degree of impact these changes will
vary widely as costs are still high,
have on a company.
highlighting significant uncertainities.

Source: Moody's Investors Service

Paris Agreement policy commitments pose a significant threat
CTR poses a substantial threat to the oil and gas industry in that carbon is the industry’s product, not merely an undesirable by-product
(see Exhibit 1), although other sectors, such as unregulated utilities and automotive manufacturing, may experience the direct effects
of CTR sooner. With clear commitments in the Paris Agreement to reduce emissions, it is inevitable that policy implementation will
materially impact the oil and gas sector as it is one of the most significant emitters. Globally, combustion of oil and natural gas was
responsible for about 35%, or 17.3 gigatons, of carbon dioxide (CO2) equivalent of greenhouse gas emissions (CO2 and other gases) in
2014, according to the latest available data from the International Energy Agency (IEA). 4
Speed and scope of policy implementation uncertain, direction is not
Political uncertainty remains a significant challenge to the successful implementation of the Paris Agreement as governments work
to set policies around their commitments. Concern about balancing economic growth and meeting GHG emission targets continues
to fuel considerable debate in many countries. The uncertainty in forecasting what will actually happen is large as the NDCs under
the Paris Agreement as well as longer-term policy commitments lack specifics regarding how goals will be reached, including such
fundamental aspects as whether regulation will target consumption or production or how, if at all, carbon will be priced.
While future policies of the Trump administration have added to the uncertainty, we do not believe that the pathway to lower global
emissions will be materially derailed over the coming decade were the US to pursue a less ambitious climate policy, all else being equal.
Powerful forces are at play, including robust institutional and private sector momentum, that will continue to drive global sustainable
and climate agendas regardless of the direction of US federal climate policy. Additionally, a number of US states have confirmed their
commitment to pursue carbon reduction policies that are more stringent than the federal government's. As such, the effects of carbon
transition will continue to have material credit implications for rated entities in a number of industrial sectors globally. 5
And, while US leadership in global climate negotiations has been important, it may become increasingly marginalized on climate issues
should it temper its Paris Agreement commitments. The other three largest emitters—China (Aa3 negative), the European Union (Aaa
stable) and India (Baa3 positive)—have reaffirmed their commitments since the US elections. 6
As commitments are refined further, we expect a clearer policy and regulatory landscape to emerge that will provide needed clarity to
the oil and gas industry but that will only confirm the likelihood of reduced demand paths compared to business as usual.
Policy initiatives are already having an impact
Evidence of policy initiatives already in place that are going to have a material impact on the oil sector include fuel efficiency standards
for the auto sector, carbon pricing initiatives globally and significant renewable generation policy targets in many jurisdictions. These
are all well-established policy tools that are expected to be a significant component in slowing oil demand growth over the next
decade, particularly for developed nations.
For example, fleet fuel efficiency targets are set to rise across the globe over the next decade (see Exhibit 2). One of the most
significant increases is being pursued in the US, which is targeting an average of 54.5 mpg in 2025 from 37.8 mpg in 20167 —although
the Trump administration has said it will review both the timing and target of this mandate with an eye toward loosening it, if not
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eliminating it outright.8 Whether automakers are able to meet and perhaps surpass targets is a key consideration in when and how
quickly demand for refined oil products will begin to ebb.
Exhibit 2

Light Vehicle Emissions Standards Are Tightening Across Countries
Region

EU (28 countries)

United States

Time frame

2015, 2021

2012-2016;
2017-2025

Fleet target

130 g/km in 2015
95 g/km in 2021

Japan

South Korea

China

India

2015, 2020

2015, 2020 (proposed)

2012-2015;
2016-2020

2016, 2021

37.8 mpg
(or 139g/km) in 2016
54.5 mpg
(or 88g/km) in 2025

16.8 km/L
(or 139g/km) in 2015
20.3 km/L
(or 115g/km) in 2020

140 g/km in 2015
97 g/km in 2020

6.9 L/100km
(or 161g/km) in 2015
5.0 L/100km
(or 117g/km) in 2020

130 g/km in FY2016-17
113 g/km in FY2021-22

Actual new
vehicle fleet
average
efficiency

119.6 g/km
(2015)

36.4 mpg
(2014)

21.8 km/L
(2014)

140.8 g/km
(2013)

7.3 L/100km
(2013)

136.6 g/km
(FY 2012-13)

Regulated
vehicles

Vehicle weight under
3,500 kg with no more
than 9 seats

Vehicle with maximum
Gross Vehicle Weight
Rating (GVWR) no
more than 8,500 lb
and no more than 12
seats

Vehicle weight under
3,500 kg with capacity
of 10 passengers or
fewer

Vehicle weight under
3,500 kg with 10 seats
or less

Vehicle weight under
3,500 kg with no more
than 9 seats, both
domestic and
imported, diesel
vehicle excluded.

Vehicle weight under
3,500 kg with no more
than 9 seats

Note: ICCT factsheet. For actual new vehicle fleet average efficiency, EEA data was used for EU, NHTSA for the US and MLIT for Japan.
Sources: European Environment Agency (EEA), The International Council on Clean Transportation (ICCT), Ministry of Land, Infrastructure, Transport and Tourism (MLIT), National Highway Traffic
Saftey Administration (NHTSA)

Another policy option gaining momentum is carbon pricing, a mechanism intended to create incentives to curb consumption of fossil
fuels and provide incentives to fund investment in clean fuel alternatives. Carbon pricing has growing support from governments as
well as industry. Designed to capture the external costs of carbon emissions, carbon pricing, whether through an emissions trading
system or a carbon tax, would likely be a pass-through cost for energy companies that, if significant, would dampen demand and
diminish oil and gas profitability.
The United Nations Global Compact has called for a minimum internal carbon price level of $100 per ton of CO2 by 2020 in order to
be consistent with a 1.5–2°C pathway; current carbon taxes and trading schemes are averaging less than $10 per ton of CO2. To date,
40 countries and more than 20 cities, states and provinces have enacted carbon pricing schemes, with China set to launch a national
emissions trading system (ETS) in 2017 after running pilot programs in seven major cities. The World Bank estimates that the Chinese
ETS could double the total value of global ETSs and carbon taxes to approximately $100 billion.9

Changes in consumer preferences, technological advances substantially increase transition risks
Demand for oil and natural gas is also threatened by advances in automotive and energy storage technology and development of clean
fuels and renewable energy. However, while consumer preferences have already begun to change, with increasing interest in alternative
fuel passenger vehicles (AFVs) growing steadily over the past 15 years and solar and wind generation making impressive recent gains,
these advances are still in the early stages of adoption.10
For example, AFVs are a small but fast-growing segment of auto manufacturer sales. In 2015, the market share of electric vehicles and
plug-in hybrids was about 1.5% or less in major geographic regions. Nevertheless, the increase in electric vehicles (EV) and plug-in
hybrid cars has been accelerating in the global markets and we expect this trend to continue, assisted by technology improvements
that extend driving range, reduced selling prices stemming from economies of scale, government incentives such as subsidies and tax
breaks on AFV purchases, and consumers’ growing concerns around the implications of climate change (see Exhibit 3).
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Exhibit 3

Alternative Fuel Vehicles Will Make Up A Greater Share of the OEMs' Product Suites
Alternative fuel vehicle sales, % of global passenger car sales

Note: Upper and lower bands use a range of external forecasts.
Source: Moody’s estimates based on market sources: KPMG, IEA, Goldman Sachs International Research, Arthur D. Little

Some market estimates are that AFVs could account for 5%-10% of new car sales in the global market by the end of the decade and
15%-20% by 2025. China has set ambitious 2020 targets of 4.6 million electric cars (up from 312,000 in 2015) and 3 million natural
gas-powered cars on the road.11Accordingly, AFVs will exert increasing pressure on the long-term demand for oil, although the multiple
variables involved—including energy prices, the speed of technological innovation and the pace of policy implementation—make it
difficult to accurately predict the uptake of AFVs.12
While AFV adoption is likely to continue to accelerate through the 2020s, based on current technology, EVs alone are not likely to
displace internal combustion engines to the point that they alone cause global oil demand to begin declining through the medium
term. A breakthrough in battery technology that extended the range of a charge on an electric vehicle to a distance comparable to that
of a tank of gasoline in a combustion engine vehicle, along with a buildout of public charging stations and a competitive price for EVs,
would likely accelerate adoption of EVs and more quickly affect oil demand. It is important to note that the pace of development and
adoption of new technologies is typically non-linear and that there is often an inflection point where uptake accelerates dramatically
due to consumer acceptance, a design or manufacturing breakthrough, improved utility or a combination of some or all of these.
At the same time, the most promising carbon mitigating technology directly applicable to energy companies, carbon capture and
storage (CCS), faces considerable uncertainty as to its large-scale viability. If CCS technology advances and is broadly adopted, it has
the potential to make oil and gas carbon neutral and could mitigate downward pressure on demand. The technology is currently in
use in only a small number of projects worldwide and investments in CCS have been very modest, focused in sectors in which costs
are relatively manageable (e.g. natural gas processing or refining) and where the captured CO2 has a valuable application, such as for
enhanced oil recovery.
Oil most exposed to the growing changes
As a baseline in assessing the risk of slowing and/or declining demand, we use oil and natural gas demand forecasts based on our
central scenario that the NDCs laid out in the Paris Agreement will be implemented.
Modeled estimates of the impact on oil demand from the implementation of the NDCs submitted under the Paris Agreement indicate
that oil demand will continue to grow through 2040 but is still significantly below demand under a business-as-usual case.13,14 The
IEA forecasts that in 2030 the world will consume 6.7% less oil under the NDC scenario compared to business as usual and by 2040
consumption will be almost 13% lower. While demand does continue to grow in the NDC scenario at modest rates, overall demand
destruction relative to a business-as-usual trajectory is significant. When looking at a 2-degree scenario,15 relevant given the central
aim of the Paris Agreement (limiting global temperature rise to well below 2 degrees Celsius), the deviation of demand curves becomes
much starker; demand peaks in 2020, is 22% below business as usual in 2030 and 38% lower by 2040 (see Exhibit 4).
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Exhibit 4

Crude Oil Demand Under Policy Scenarios
World Oil Demand
6000

Oil Demand (Mtoe)

5000

4000

3000

2000

450 Scenario

New Policies Scenario
1000

Current Policies Scenario

0
1990

2014

2020

2030

2040

Year

Sources: International Energy Agency (IEA), World Energy Outlook 2016

Natural gas better positioned in a carbon constrained world but longer-term risk apparent
The EIA estimates that natural gas emits 45%-50% less CO2 than coal does and 16%-27% less than other fuels, including diesel,
heating oil, gasoline and propane16 do, making natural gas a preferable choice to meet GHG emission targets. As a result, natural gas
is viewed as a “transitional fuel” that will supplant coal in power generation before renewables become more broadly available. In all
three scenarios modeled by the IEA—New Policies, 450 and Current Policies 17—demand for natural gas increases through 2040 (see
Exhibit 5), posing opportunity for companies with asset profiles skewed to natural gas.
Exhibit 5

Natural Gas Demand Under Policy Scenarios
World Natural Gas Demand
5000

Natural Gas Demand (Mtoe)
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Sources: International Energy Agency (IEA), World Energy Outlook 2016

However, natural gas demand is also exposed over time to the impact of both carbon emission reduction policies and advances
in technology, particularly in the power generation sector. In the 2-degree scenario, slowing demand growth beyond 2030 would
put at risk the economics of large and particularly remote undeveloped natural gas projects that depend on capital-intensive
liquefaction projects to reach their markets. From a CO2 perspective, natural gas that needs to be liquefied and then regasified
suffers in comparison to natural gas transported through pipelines due to fugitive methane emissions associated with gasification and
regasification facilities as well as transportation-related emissions.

Direct financial effects do not appear for several years, but could be material by the 2020s
The potential for oversupply in a falling demand environment raises the specter of low commodity prices, increased pricing volatility
and weaker profitability and cash flow for oil and gas companies. High-cost projects with long lead times could be at risk of becoming
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stranded, impacting balance sheet asset values and leverage metrics, and causing significant challenges for long-range strategic
planning and investment for companies oriented toward large-scale frontier exploration and development projects.
However, even in the IEA’s 450 scenario—the effect of which leads to oil demand beginning to fall by 1%-2% annually in 2020—
the industry would still need to engage in development activity to maintain its base of productive assets given the average annual
global production decline rate of about 6% from producing wells. In a world of slow or no growth in oil demand, capital is likely to be
deployed into development of existing reserves and maintaining production, particularly toward reserves that have competitive cost
structures, rather than into exploring for new reserves.
As the need for exploration dissipates, the industry could shift into “cash harvesting” mode, with greater emphasis on dividends in light
of falling capital spending requirements. Companies with short-cycle investment profiles will have greater flexibility around capital
allocation, allowing them to generate better returns.
Stranded assets are a potential consequence of changing investment patterns and falling oil and natural gas demand. In a scenario
where the amount of carbon emitted is consistent with scientific estimates of what is more likely to keep the rise in average global
temperatures below 2 degrees, estimates of the amount of unburnable, currently recoverable fossil fuel resource (including coal) range
as high as 60%-80%.18 In addition, the long-term investing horizon of oil and gas companies and time limitations on reserve bookings
mean that a significant amount of resources expected to generate future revenue and cash flow is not reflected in proved reserves.
Although many of these resources may currently have very little capital outlay associated with them, they are important markers of an
energy company’s long-term health and viability. Regions and asset classes at greatest risk will be those that have one or more of the
following characteristics:
»

High operating costs or high carbon intensity associated with production

»

High upfront capital commitments and long investment lead times

»

Production that has higher carbon content

These developments are concentrated among the Arctic, deep- and ultra-deepwater, oil sands, shale and extra heavy oil.
We assess oil and gas companies' ability to respond to carbon transition risk by focusing primarily on three factors
When assessing the relative exposure and resilience of individual oil and gas companies to the transition risks outlined in this report, we
believe the three most important factors to consider are a company’s profitability and leverage, its asset mix and its strategy to adjust
its financial profile and asset mix for carbon transition risks, including scenario planning and the level of detail in its disclosures.
The reasons we consider these three factors as the most relevant are:
FINANCIAL PROFILE

As long-term demand for oil and then gas comes under pressure, price declines and pricing volatility are more likely. Those with better
profitability and return metrics will be in a stronger position to adjust. Likewise, leverage is an indicator of a company’s financial
flexibility, particularly as long-term investments face higher levels of risk given higher demand and pricing uncertainty. We assess those
with a better financial profile to manage carbon transition risk by looking at current profitability and leverage metrics such as EBIT/
Average Book Capitalization, Retained Cash Flow to Debt and EBIT/Interest Expense.
ASSET MIX

Given the likely greater pressure on high-cost oil reserves over natural gas reserves in a lower demand scenario, companies better able
to manage will be those with a broader diversification of reserves, particularly those with greater amounts of lower-cost oil and gas
reserves. Material exposures to oil sands and heavy oil projects, deepwater exploration and development, projects in the Arctic and
other remote regions, and liquefied natural gas (LNG) projects will all face the greatest risk of stranded assets.
With regard to portfolio mix, some companies (Shell, BP and Eni, in particular) have been more actively repositioning to natural gas
than others (see Exhibit 6).
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Exhibit 6

Company Strategic Responses
Company

Royal Dutch Shell Plc
BP Plc .
ENI SpA

Total SA
PetroChina Co. (subsidiary of CNPC)

Sinopec

Actions taken to shift portfolio towards natural gas

Date

$53 billion acquisition of BG Group; combined company is 20% of global LNG
production market
Intends to increase natural gas production to 60% of overall
production, up from 44% in 2016
Expects 70% of recoverable resources in new projects to be natural gas
and that a substantial amount of its spending through that period
will be directed toward its Mozambique and Egypt (Zohr) gas assets.

2016

Increase LNG production capacity by 50% from 2016 levels

2020

Increase share of natural gas in production mix to 50% from 37% as of H1
2016. The company estimates it will almost double gas output to 180 billion
cubic meters in 2020 from 94.5 bcm in 2015.
Double natural gas production to approximately 40 billion cubic meters from
20.8 billion cubic meters in 2015

2020

2020
2020

2020

Sources: The Wall Street Journal https://www.wsj.com/articles/big-oils-new-focus-on-natural-gas-1473818521; BloombergMarkets https://www.bloomberg.com/news/articles/2016-08-25/
china-s-biggest-oil-company-wants-to-be-50-natural-gas-by-2020; BloombergBusinessweek https://www.bloomberg.com/news/articles/2016-07-20/the-future-of-big-oil-at-shell-it-s-notoil; http://www.sinopec.com/listco/Resource/Pdf/201703254Pursuinggreenandlow.pdf; company websites

In addition, although combustion of oil and gas comprises most of the CO2 generated by oil and its derivative products, it is worth
noting 20%-30% of oil-related emissions stem from production and refining.19 Companies with exposure to early adopting or more
stringent jurisdictions, such as Singapore refining in light of its carbon emissions tax to be implemented in 201920, could face margin
pressures relative to direct competitors operating under more favorable terms.
STRATEGY

As the global oil and gas industry grapples with the transition to a low-carbon future, scenario planning, management strategy and
disclosure will increasingly differentiate companies with a wide variation of strategic responses. We expect this will play an increasingly
significant role in determining the impact of carbon transition risk on credit profiles.
Responses to date from IOCs have been varied but mostly muted (see Exhibit 7). For example, Statoil ASA (Aa3 stable) has set a
quantifiable, date-certain target for carbon emissions related to its production. Other responses of note include Eni tying a portion of
its CEO’s compensation to meeting GHG emission reduction targets and Total S.A.’s (Aa3 stable) goal of having renewable energy and
businesses such as energy storage and energy efficiency comprise 20% of new investments by 2035.
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Exhibit 7

Company Climate Change Related Policies
Company
BP

Chevron

ConocoPhillips

Eni

Exxon
Occidental Petroleum

Repsol
Shell
Statoil

Total

BP, Eni, Repsol, Shell, Total, Statoil

BP, Shell, Saudi Aramco, Total

Climate Change Related Policies
Disclosure

Material Actions

Reports annual emissions, but no public targets for future emissions

Funds the "Energy Sustainability Challenge" consortium of
university researchers that aim to address the following questuion:
"How will natural resource constraints change the way we produce
and use energy?"

Reports annual emissions, but no public targets for future emissions; the
company published the Climate Change 2016 Information Request it
submitted to CDP for 2015 analysis
Reports annual emissions, but no public targets for future emissions;
Developed Climate Change Action Plan that is refreshed annually;
publishes annual sustainability report; published four different carbon
Uses carbon pricing in decision making in all countries with GHG
scenarios the company considers and discloses how emissions levels from emissins policies that have been enacted or imminent…pricing is
each scenario compare to emissions levels in various IEA scenarios, but
used to evaluate all projects bigger than $150 million OR that will
does not publish how these scenarios impact operations/asset portfolio; has
generate more than 25,000 metric tonnes of CO2 equivilant and
published on the topic of stranded assets, but has not identified any
uses a carbon price of $6-$38 per tonne
potential stranded assets
Reports annual emissions, but no public targets for future emissions; the
company published the Climate Change 2016 Information Request it
submitted to CDP for 2015 analysis
Reports annual emissions, but no public targets for future emissions
Reports annual emissions, but no public targets for future emissions; the
company published the Climate Change 2016 Information Request it
submitted to CDP for 2015 analysis
Reports annual emissions, but no public targets for future emissions;
Publishes annual sustainability report
Reports annual emissions, but no public targets for future emissions

12.5% of the variable monetary incentive of the company's Chief
Executive is related to annual GHG emissions reductions

10% of CEO and CFO bonus linked to emissions-related targets

Reports annual emissions

Company has set quantitative emissions targets it plans to meet by
2020 in the following production sectors: conventional o&g, heavy
oil, extra-heavy oil & oil sands, tight oil, LNG, shale gas; Company
expects around 15%-20% of investments through 2030 to be
directed towards new energy soultions that complement oil & gas
(including offshore wind)

Reports annual emissions, but no public targets for future emissions

Stated goal that renewable energies and businesses such as
energy storage and energy efficiency will make up 20% of business
by 2035; Other stated goals include improving energy efficiency at
the company's facilities by 1% every year from 2010 to 2020,
reduce flaring by 80% between 2010 and 2020 and eliminate flaring
by 2030
Sent a letter to United Nations Framework Convention on Climate
Change (UNFCCC) requesting governments around the world to
introduce carbon pricing systems
Members of the Oil & Gas Climate Initiative OGCI

BP, Eni, PEMEX, Repsol, Soutwestern Energy, Total, Statoil

Members of the CCAC Oil & Gas Methane Partnership

BP, Eni, KazMunayGaz, Oil India Limited, Repsol, Shell, State Oil Company of the
Azerbaijan Republic (SOCAR), Statoil, Total

Endorsers of the Zero Routine Flaring by 2030 Initiative

BP, Chevron, Exxon, Shell, Anadarko, Apache, Chesapeake, ConocoPhillips,
Devon, EnCana, Energen, EP Energy, Hess, Hunt, Marathon Oil, Murphy Oil,
Noble Energy, Occidental Oil & Gas, Southwestern, Pioneer Natural Resources,
ENAP, ONGC, PT Pertamina EP Aset 3, PTT, DCP, Enable, Enbridge, ONEOK,
Kinder Morgan, Petronet LNG Limited, Spectra, Targa Resources, TransCanada,
Transco and Northwest Pipeline (Williams), Western Gas

Members of Natural Gas STAR Program

BP, Canadian Natural Resources Limited, Cenovus, ConocoPhillips, Devon,
Shell, Statoil, Suncor, Teck, and Total

Members of Canada's Oil Sands Innovation Alliance

Note: OGCI sent a letter to the UNFCCC declaring their support for a climate change agreement in October 2015, but did not make quantitative commitments to reduce emissions,
in November 2016, the group announced that members would collectively invest $1 billion over 10 years to develop and accelerate the commercial deployment of innovative low
emissions technologies; CCAC Oil & Gas Methane Partnership is a voluntary initiative to reduce methane emissions in the oil and gas sector. Companies submit annual reports to the CCAC
secretariat that include methane emissions results from particular assets as well as results of emissions reductions projects the company undetakes. A portion of these reports are made
available to the public. The CCAC also provides companies with technical assistance in implementing missions reductions policies and advocates for missions reductions policies within
CCAC countries and on a global scale; The Natural Gas STAR Program is an EPA formed partnership for companies with U.S. oil and gas operations that works with companies to implement
methane reducing technologies and practices and document their voluntary emission reduction activities. Member companies engage in the following activities: 1) evaluate potential
methane emission reduction opportunities, 2) implement methane reduction projects when possible, and 3) submit annual reports of methane emission reduction actions to the EPA; Table
excludes utility and distribution companies and companies not rated by Moody's that are members of the Zero Routine Flaring by 2030 Initiative, Natural Gas STAR Program, and Canada's
Oil Sands Innovation Alliance
Sources: Company websites, Oil & Gas Climate Initiative OGCI (http://www.oilandgasclimateinitiative.com/), CCAC Oil & Gas Methane Partnership (http://www.ccacoalition.org/en/content/
ccac-oil-gas-methane-partnership), Zero Routine Flaring by 2030 Initative (http://www.worldbank.org/en/programs/zero-routine-flaring-by-2030), Natural Gas STAR Program (https://
www.epa.gov/natural-gas-star-program), Canada's Oil Sands Innovation Alliance (http://www.cosia.ca/)
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Appendix 1
Heatmap to present our view of carbon transition risk for oil and gas companies
To present our view of rated entities’ relative positioning with respect to carbon transition risk in an organized and consistent way, we
have created a heat map to illustrate our relative ranking of each rated entity on granular risk factors. The heat map will be considered
as we assess the implications for credit risk including the way we score the various factors in our global integrated oil and gas industry
and global independent exploration and production industry rating methodologies.
HEAT MAP TO ILLUSTRATE DIFFERENCES IN ISSUER VULNERABILITY TO CARBON TRANSITION RISK FOR IOCS
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Notes: [1] IEA (2015) World Energy Outlook: Special Report on Energy and Climate Change: Scenarios & Assumptions [2] Ibid [3] IEA (2016) World Energy Outlook [4] IEA “Energy
Technology Perspectives 2016 - Towards Sustainable Urban Energy Systems”, June 2016 [5]International Renewable Energy Agency: http://www.irena.org/remap/ [6] ‘NDC scenario’ refers
to forecasts by the IEA or other broadly accepted market forecasts of the implications of countries implementing their current policy commitments under the Paris Agreement. [7] ‘2
Degree ’ refers to forecasts by the IEA or other broadly accepted market forecasts of the implications of countries implementing policy commitments under the Paris Agreement limit GHG
emissions to levels consistent with that expected to be required to limit global warming to less than 2 degrees Celsius above pre-industrial levels.
Source: CDP; FSB Task Force on Climate-Related Financial Disclosures, International Energy Agency; Sustainability Accounting Standards Board
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Appendix 2
HEAT MAP TO ILLUSTRATE DIFFERENCES IN ISSUER VULNERABILITY TO CARBON TRANSITION RISK FOR E&P COMPANIES
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Notes: [1] IEA (2015) World Energy Outlook: Special Report on Energy and Climate Change: Scenarios & Assumptions [2] Ibid [3] IEA (2016) World Energy Outlook [4] IEA “Energy
Technology Perspectives 2016 - Towards Sustainable Urban Energy Systems”, June 2016 [5]International Renewable Energy Agency: http://www.irena.org/remap/ [6] ‘NDC scenario’ refers
to forecasts by the IEA or other broadly accepted market forecasts of the implications of countries implementing their current policy commitments under the Paris Agreement. [7] ‘2
Degree ’ refers to forecasts by the IEA or other broadly accepted market forecasts of the implications of countries implementing policy commitments under the Paris Agreement limit GHG
emissions to levels consistent with that expected to be required to limit global warming to less than 2 degrees Celsius above pre-industrial levels.
Source: CDP; FSB Task Force on Climate-Related Financial Disclosures, International Energy Agency; Sustainability Accounting Standards Board

As an additional tool, Appendices 3 and 4 illustrate how these issues will be considered within those methodological factors for
individual IOCs and E&P companies.
Depending on the speed at which these risks develop, the heat map positioning could indicate those companies that have greater or
less exposure to rating pressure. We plan to populate the heat map in the coming months as we discuss these emerging issues with
rated [IOCs] and largest independent E&P companies and better understand their ability to handle them. Although we don’t expect
CTR to have an immediate effect on ratings, we do anticipate negative pressure on ratings related to CTR to increase over time.
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Appendix 3
IOCS

Source: Moody's

Appendix 4
E&P COMPANIES

Source: Moody's
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Moody's Related Research
Sector in-Depth:
»

Cross Sector – Global: Moody’s Approach to Assessing the Credit Impacts of Environmental Risks

»

Environmental Risks: Heat Map Shows Wide Variations in Credit Impact Across Sectors

»

Environmental Risks and Developments: Paris Agreement Advances Adoption of Carbon Regulations; Credit Impact to Rise

»

Environmental Risks and Developments: FSB Task Force Could Begin to Clear Fog on Climate Risk Disclosures

»

Environmental Risks and Developments-Global: Paris Agreement Advances Adoption of Carbon Regulations; Credit Impact to Rise

»

Environmental Risks: Moody’s To Analyse Carbon Transition Risk Based on Emissions Reduction Scenario Consistent with Paris
Agreement

»

Environmental Risks: Risks and Opportunities: What the Paris Agreement Means for Capital Markets

»

Environmental Risks: Automotive Sector Faces Rising Credit Risks from Carbon Transition

»

Global Unregulated Utilities and Power Companies: Carbon Transition Brings Risks and Opportunities

»

Environmental Risks: Shift in US Climate Policy Would Not Stall Global Efforts to Reduce Carbon Emissions

Sector Comment:
»

Environmental Risks: Paris Agreement to Take Effect, Adoption of Carbon Reduction Policies to Accelerate

Regulatory Comment:
»

Climate Change: In the wake of COP 22, policy momentum is building globally to implement carbon emission reduction strategies

To access any of these reports, click on the entry above. Note that these references are current as of the date of publication of this
report and that more recent reports may be available. All research may not be available to all clients.
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Endnotes
1 We define carbon transition risk as the credit impact of increased costs and business model adjustments associated with the trend towards materially
reducing global greenhouse gas emissions, including for carbon.
2 See Moody’s To Analyse Carbon Transition Risk Based On Emissions Reduction Scenario Consistent with Paris Agreement (June 2016)
3 United Nations Framework Convention on Climate Change http://newsroom.unfccc.int/unfccc-newsroom/indc-synthesis-report-press-release/
4 IEA CO2 Emissions from Fuel Combustion, OECD/IEA, Paris, 2016.
5 Moody’s: “Shift in US Climate Policy Would Not Stall Global Efforts to Reduce Carbon Emissions”, 16 February 2017; Moody’s: “Climate Change: In the
wake of COP 22, policy momentum is building globally to implement carbon emission reduction strategies”, November 2016
6 ibid
7 Moody’s “Automotive Sector Faces Rising Credit Risks from Carbon Transition”, September 2016
8 Christian Science Monitor: https://www.csmonitor.com/Environment/Inhabit/2017/0315/Trump-mileage-policy-could-put-carmaker-innovation-at-risk
9 World Bank Group, Carbon Pricing Watch 2016
10 Moody's “Global Unregulated Utilities and Power Companies Carbon Transition Brings Risks and Opportunities,” October 2016
11 IEA “Global EV Outlook 2016: Beyond One Million Cars”, p.20; EU
12 Moody’s “Automotive Sector Faces Rising Credit Risks from Carbon Transition”, September 2016
13 IEA World Energy Outlook 2016. The International Energy Agency’s (IEA) “New Policies Scenario”, most recently updated in the IEA’s November 2016
World Energy Outlook, provides a useful proxy for NDC-based demand. The New Policies Scenario begins with the individual NDCs and incorporates the
policies and measures that are already in place as well as targets and intentions that have been announced in line with these national commitments, even
if these have yet to be enshrined in legislation or the means for their implementation are still taking shape if there is a reasonable expectation they will
be adopted. The New Policies Scenario also contemplates uncertainties related to meeting NDC targets; where timing is deemed to be too ambitious,
implementation delays are modeled,
14 IEA World Energy Outlook 2016. The IEA’s “Current Policies Scenario” provides a current “business as usual” scenario in that it incorporates no new policies
or measures beyond those already supported by specific implementing measures in place as of mid-2016.
15 IEA World Energy Outlook 2015. We use the IEA 450 Scenario as a proxy for a 2 Degree Scenario, although IEA 450 is only given a 50% chance of limiting
temperature rise to 2 degrees.
16 U.S. Energy Information Administration (EIA) “Frequently Asked Questions: How much carbon dioxide is produced when different fuels are burned?”
17 The New Policies Scenario takes into account the policies and measures that had been adopted as of mid-2016, it also takes into account, in full or in part,
policies and targets that have yet to be fully implemented, including GHG and energy-related policies targets associated with the NDCs pledged under the
Paris Agreement. The IEA notes that it takes a “cautious view” as to the timing and extent these policy proposals will be implemented. The 450 Scenario
assumes policies are enacted with the objective of limiting the average global temperature increase in 2100 to 2 degrees Celsius above pre-industrial
levels. The Current Policies Scenario takes into consideration only those policies that had been formally adopted as of mid-2016. The IEA World Energy
Outlook 2016, p. 627
18 Carbon Tracker Initiative: Unburnable Carbon 2013: Wasted Capital and Stranded Assets, p. 4
19 IHS Energy: “Comparing the GHG Intensity of the Oil Sands and the Average US Crude Oil”, Aug 2014
20National Climate Change Secretariat Strategy Group, Prime Minister’s Office, Singapore (NCCS) https://www.nccs.gov.sg/climate-change-and-singapore/
domestic-actions/reducing-emissions/carbon-pricing
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