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advancing a  
lower carbon future

targets

carbon aspirations

eliminating
net zero 2050 for upstream  

scope 1 and 2 emissions

enabling
emissions reductions  

of 30 mmtpa CO₂e by 2028

capital allocation $2B
by 2028 in carbon- 
reduction projects

$8B
by 2028 in low- 

carbon investments

carbon intensity  
2028 targets:

low-carbon business  
2030 targets:

portfolio carbon intensity  
(scope 1, 2, and 3)

71 g CO2e/MJ

upstream carbon intensity 
(scope 1 and 2) 
24 kg CO₂e/boe

refining carbon intensity  
(scope 1 and 2)
36 kg CO2e/boe

policy

transparent reporting carbon pricing

This report contains forward-looking statements relating to Chevron’s operations that are based on management’s current expectations, estimates, and projections. For more information, see page 16.

MJ = megajoules boe = barrels of oil-equivalent mbd = thousands of barrels per day 
mtpa = thousands of tonnes per annum mmtpa = millions of tonnes per annum

hydrogen*
150 mtpa

carbon capture and offsets
25 mmtpa

renewable fuels
100 mbd

* Chevron’s approach to hydrogen envisions the use of green, blue, and gray hydrogen. For more information, see page 51 of full report.
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executive summary

*  Scope 1 includes direct emissions. Scope 2 includes indirect emissions from imported electricity and steam. Scope 3 includes all other indirect emissions, such as the use of products by customers.
†  Carbon intensity refers to a measure of CO2e per unit of production. For more information, see page 61 of full report.

pursues the energy future. Most published outlooks conclude  
that fossil fuels will remain an important part of the energy system 
for years to come, and that the energy mix will include increasingly 
lower carbon sources. As part of our strategic planning process, 
we use models and internal analysis to forecast demand, energy 
mix, supply, commodity pricing, and carbon prices—all of which 
include assumptions about future policy, such as those that may be 
implemented in support of the Paris Agreement’s goal of “holding 
the increase in the global average temperature to well below 
2° C above pre-industrial levels and pursuing efforts to limit the 
temperature increase to 1.5° C above pre-industrial levels.”

In 2020, more than 60 percent of our total Scope 1 and 2 equity 
greenhouse gas (GHG) emissions (i.e., participating share of 
emissions both from facilities that Chevron operates and from 
our nonoperated joint ventures) were in regions with existing or 
developing carbon-pricing policies.* In this environment, and into a 
future likely to include additional lower carbon policies, we seek to 
find solutions that are good for society and good for investors.

We use carbon prices and derived carbon costs in business 
planning, investment decisions, impairment reviews, reserves 
calculations, and assessment of carbon-reduction and new 
energy opportunities. We believe that our asset mix and actions 
in new energies enable us to be flexible in response to potential 
changes in supply and demand, even in lower carbon scenarios 
like the International Energy Agency’s (IEA) Net Zero by 2050 
(NZE 2050) scenario or under higher-emissions scenarios like the 
Intergovernmental Panel on Climate Change AR5 Representative 
Concentration Pathway 8.5 that models a hypothetical upper  
bound of physical risks. We believe the likelihood of either  
scenario is remote and do not rely on either scenario in our  
current business planning.

success in a lower carbon future

Affordable, reliable, ever-cleaner energy is essential to achieving  
a more prosperous world. We have a strategy that combines a 
high-return, low-growth, lower carbon–intensity† traditional 
business together with faster-growing, profitable, lower carbon 
new energy businesses that leverage our strengths.

in summary

Chevron has world-class capabilities and people—and we  
intend to apply them to advance Chevron’s growth to a lower  
carbon future. Higher returns, lower carbon: We believe we  
must deliver both to earn a higher valuation for our stockholders 
and benefit all stakeholders.

At Chevron, we believe the future of energy is lower carbon, and 
we support the global net zero ambitions of the Paris Agreement. 
This report builds on our previous four reports and has updates 
throughout, including key updates to pages 32–44  of full report to 
reflect our response to stockholders on net zero and our contributions 
to support our customers in addressing their emissions (Scope 3).

reliable and disciplined oversight

Our governance structure calls for Chevron’s full Board of Directors 
and executive leadership to exercise their oversight responsibilities 
with respect to potential climate change–related risks and energy-
transition opportunities. This oversight is executed through  
regular engagement by the full Board of Directors and also through 
deeper, focused engagement by all Board committees. This occurs 
primarily through the Board’s Public Policy and Sustainability 
Committee, as well as the Board’s Management Compensation, 
Audit, and Nominating and Governance Committees. At the 
executive level, we manage potential climate change–related 
risks and energy-transition opportunities through the Enterprise 
Leadership Team and the Global Issues Committee, each of which 
meets regularly throughout the year. We periodically reassess 
our governance structure to enable Chevron to maintain a Board 
composition and governance frame work that is effective for 
managing the Company’s per formance and risks as we deliver 
value to our investors.

risk assessment and management

We face a broad array of risks, including physical, legal, policy,  
technology, market, and reputational risks. We utilize an 
enterprisewide process to assess major risks to the Company  
and seek to apply appropriate mitigations and safeguards.  
As part of this process, we conduct an annual risk review with 
executive leadership and the Board of Directors and assess  
our risks, safeguards, and mitigations.

higher returns, lower carbon

Our primary objective is to deliver higher returns, lower carbon, and 
superior shareholder value in any business environment. Chevron’s 
strategic and business planning processes bring together the 
Company’s views on long-term energy market fundamentals to 
guide decision making by executives and to facilitate oversight by 
the Board of Directors. The world’s energy demands are greater 
now than at any time in human history. Chevron has a long and 
celebrated history of producing oil, gas, and other products that 
enable human progress, which it proudly continues today, as it 
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We use long-term energy-demand scenarios and a range of 
commodity prices to test our portfolio, assess investment 
strategies, and evaluate business risk to strive to deliver results 
under a range of potential futures. We analyze alternative scenarios 
to stress-test our portfolio and integrate learnings into our decision 
making to remain competitive and resilient in any environment.

For longer-term scenarios, we routinely use external views to 
both inform and challenge our internal views. This includes 
scenarios that assume a range of longer-term global warming 
outcomes, which may include scenarios for which the possibility 
of occurrence is remote. Some observers suggest the abrupt 
reduction in demand from the COVID-19 pandemic has presented 
a real-world stress test for our portfolio and the industry. The 
pandemic’s impact on energy markets arguably illustrates the scale 
of changes and disruption that would accompany a reordering  
of the economy and behavior in order to meet the goals of the  
Paris Agreement.1

The IEA’s NZE 2050: Energy demand, oil, natural gas, refined 
product, new energies, and portfolio analysis
One example of a lower carbon scenario is the IEA’s Net Zero by 
2050 scenario. NZE 2050 is limited to the energy sector and thus 
does not address natural climate solutions and impacts to land-use 
change that occur in non-energy sectors. The IEA states that the 
“pathway remains narrow and extremely challenging, requiring all 
stakeholders—governments, businesses, investors, and citizens—to 
take action this year and every year after so that the goal does not 
slip out of reach.” 

NZE 2050 is a hypothetical scenario that assumes what we believe 
to be a highly unlikely transformation of the global energy system 
from one currently supplied primarily by fossil fuels to a smaller one 
dominated by renewable energy, with renewables and bioenergy 
increasing from 16 percent to 67 percent of the global energy mix 
by 2050. It requires immediate and unprecedented action: globally 
coordinated policy design, strong international cooperation, vast 
capital redeployment, new infrastructure build-out, accelerated 
technology deployment, and a threefold improvement in energy 
efficiency that to date has not been forthcoming. NZE 2050 also 
assumes carbon prices reaching as much as $250 per tonne in 
advanced economies by 2050. 

Exhibit 1. Potential impacts to oil and gas from lower carbon scenarios

margins
key drivers of 
lower carbon 

scenarios

drastic consumer behavior changes
• much less automobile use
• much less business and leisure air travel
• much less home heating and cooling

stringent government policies
• CO2 prices > $55–$250/tonne 
• tighter efficiency standards 
• renewable portfolio standards

wider deployment of low-carbon 
technology
• renewable generation and storage 
• green hydrogen 
• CCS

oil  
consumption

gas  
consumption

coal  
consumption

renewables

oil and gas 
prices

oil and gas 
costs

revenues

scenario test
stress-testing our portfolio under the  

IEA’s NZE 2050 and the IPCC’s AR5 representative  
concentration pathway (RCP) 8.5

The statements included in this section represent projections and assumptions under the NZE 2050 
scenario testing, not Chevron’s own predictions or actual conditions or results at the present time.

A scenario is a hypothetical  
construct that uses assumptions  

and estimates to highlight  
central elements of a possible future,  

but is not a forecast, prediction,  
or sensitivity analysis.
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Exhibit 2. Total primary energy demand in the  
IEA’s NZE 2050

Under NZE 2050, the global economy moves away from one 
largely powered by fossil fuels to one powered predominantly by 
renewable energy. In this scenario, steep declines in medium- and 
long-term oil and gas demand put downward pressure on prices.

We believe the likelihood of the IEA’s NZE 2050 scenario is  
remote.2 It is not reflective of any realistic current projections, 
especially in terms of global cooperation with regard to the 
adoption of effective global policies that would transform the 
global energy mix so dramatically by 2050. For example, in its 
International Energy Outlook 2021 (IEO2021), the U.S. Energy 
Information Administration projects in its reference case that 
by 2050 global energy consumption will increase substantially 
as a result of population and economic growth and that oil and 
natural-gas production will also continue to grow.3 Moreover, the 
wide range of unpredictable variables and externalities affecting 
long-term outcomes during this period of uncertainty and energy 
transition makes long-term modeling of this scenario inherently 
speculative. Therefore, we do not rely on the NZE 2050 scenario  
for our business planning. Nonetheless, we have conducted a 
scenario test of the IEA’s NZE 2050 demand projections, as well 
as its oil, gas, and carbon price projections, to test against our 
portfolio. The NZE 2050 scenario outlined is not a prediction.

The IEA does not directly provide all market detail required  
to run a scenario analysis (e.g., regional product consumption).  
Regional demand information from the IEA’s Sustainable 
Development Scenario was used as a guide to interpolate from 
the available NZE 2050 information to create the regional input 
estimates necessary to run the scenario. Other assumptions 
employed in our analysis included the following:

• Chevron would have extremely aggressive growth of  
CCUS, offsets, hydrogen, renewable fuels, and renewable  
natural gas.

• Refining and petrochemicals margins were decreased by  
the percentage change in Brent prices relative to our 2021 
Business Plan price forecast.

• Marketing volumes were based on regional gasoline and  
diesel demand.

Our Corporate Audit department, which performs the internal 
audit function at Chevron, conducted a non-rated assurance  
review of the IEA’s Net Zero by 2050 scenario analysis. The 
Corporate Audit department found that the analysis was 
conducted in accordance with established internal process  
and emerging external guidance.

Energy demand and energy mix: The NZE 2050 scenario results  
in global energy demand that is approximately 7 percent lower  
than 2020 levels while supporting a global economy more than 
double the size. The NZE 2050 scenario’s assumptions relevant  
to the oil and gas sector are as follows:

• Electricity use increases from approximately 20 percent of  
final energy consumption today to nearly 50 percent by 2050.

• Renewables and bioenergy account for approximately two- 
thirds of the global energy mix by 2050.

• The oil and gas sector’s share of total primary energy  
demand declines from 50 percent today to approximately  
20 percent by 2050.

• By 2050, CCUS accounts for 7.6 gigatonnes (Gt) of CO2 removals.

• By 2050, crude oil prices drop to less than $25 per barrel, in  
real terms, and international gas prices drop to $2–$5 per 
mmbtu, in real terms.

• By 2050, carbon prices rise to $250 per tonne CO2e in advanced 
economies, $200 in China, Russia, Brazil, and South Africa, and 
$55 in other emerging-market and developing economies.

• Consumer behavior drives much of the emissions reduction:

 > 55 percent of emissions reductions in the scenario result  
from consumers adopting low-carbon technologies, such as 
electric vehicles or solar water heaters. 

 > 8 percent of the emissions reductions result from shifts in  
consumer behavior, including the phase-out of internal  
combustion engine vehicles in all cities by 2030, the capping  
of long-haul airline travel at 2019 levels, use of high-speed  
rail as a substitute for air travel, lower temperatures for heating, 
higher temperatures for space cooling, and higher levels  
of plastics recycling.

• Universal energy access is achieved globally by 2030.

Global energy investment increases from an average of $2 trillion 
per year today to over $4.5 trillion per year by 2030 and beyond.

mmbtu = millions of British thermal units
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*  According to the IEA, “Upstream oil and gas investment averages about USD 350 billion each year 
from 2021 to 2030 in the NZE. This is similar to the level in 2020, but around 30% lower than average 
levels during the previous five years. Once fields under development start production, all of the 
upstream investment in the NZE is to support operations in existing fields; after 2030, total annual 
upstream investment is around USD 170 billion each year.” IEA, Net Zero by 2050, May 2021, p. 103,  
iea.org/reports/net-zero-by-2050.
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in the IEA’s APC and NZE 2050 

Source: IEA, Net Zero by 2050, iea.org/reports/net-zero-by-2050.

APC = Announced Pledges Case

oil

• Oil demand: In the NZE 2050 scenario, oil demand drops to 
about 24 mmbd by 2050, a drop of over 75 percent from today’s 
levels. The majority of oil demand in 2050 is from uses for which 
oil is not combusted, such as chemical feedstocks, lubricants, 
paraffin waxes, and asphalt. Oil demand for transportation 
drops by approximately 90 percent from 2020, although sectors 
such as aviation continue to account for approximately 4 mmbd 
of demand.

• Oil supply: Lower demand implies that less supply is 
required. However, because of the natural decline inherent in 
oil production, even under NZE 2050, ongoing investment 
in existing fields is still needed.*

• Oil price: NZE 2050 projects the price of oil to drop to 
approximately $35 per barrel by 2030 and to less than $25 per 
barrel by 2050 in real terms. Although lower prices will lead  
to lower operating costs, lower prices will intensify cost 
competition in a smaller marketplace. However, this price  
track can still provide profitability to producers that remain  
in the market.

natural gas

• Natural-gas demand: Under the NZE 2050 scenario, gas 
demand peaks in the mid-2020s at about 4,300 billion cubic 
meters (bcm), but begins dropping thereafter, reaching a level  
of 1,750 bcm in 2050, approximately 55 percent lower than in 
2020. The decline in natural-gas demand begins to slow after 
2040 as hydrogen use increases. By 2050, more than half of 
global natural-gas demand goes to blue hydrogen production.

• Natural-gas supply: As with oil, there continues to be a need for 
natural-gas investment in existing fields in NZE 2050. Under the 
NZE 2050 scenario, traded volumes of LNG fall by 60 percent 
and traded volumes of pipeline gas fall by 65 percent between 
2020 and 2050.

• Natural-gas price: Although NZE 2050 provides high-level 
views on gas prices, the lack of granular regional information or 
projections in the dataset makes it difficult to draw more than 
a broad conclusion that benchmark gas prices decline in each 
region in the scenario.

refined products

In the NZE 2050 projected scenario, rapid electrification of 
the vehicle fleet leads to a sharp decline in demand for refined 
products, such as gasoline and diesel, and decreased refinery 
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Exhibit 3. IEA 2020 world total primary energy  
mix vs. NZE 2050
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oil and natural gas  
make up 19% of the total  
primary energy mix
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NZE 2050 (542 EJ)
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Source: IEA, Net Zero by 2050, iea.org/reports/net-zero-by-2050.

EJ = exajoules
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throughput. Between 2020 and 2050, refinery runs fall by 
85 percent. At the same time, demand for non-combusted refined 
products, such as petrochemicals, increases. Refineries able to 
shift production to chemical feedstocks and biofuels may gain 
competitive advantage, as both of these products see increased 
demand. Nevertheless, the scale of changes in NZE 2050 would 
inevitably lead to rationalization. However, refineries able to shift 
to other areas, such as chemical recycling, renewable fuels, or 
hydrogen production, may be reconfigurable to avoid full closure.

CCUS, hydrogen, and renewable fuels

• CCUS: NZE 2050 assumes implementation of policies to support 
a range of measures that establish markets for CCUS investment. 
By 2050, approximately 7.6 Gt of carbon are captured, with 
almost 50 percent coming from fossil fuel combustion. While 
efforts are pursued to increase the efficiency of industrial 
processes such as cement manufacturing in NZE 2050, CCUS 
plays an important role in limiting these emissions from 
harder-to-abate energy-consuming sectors. In addition, many 
developing nations have recently built or are building large 
numbers of coal power plants. Given the service life of these 
facilities, retrofitting them with CCUS will play a central role in 
reducing emissions in these economies.

• Hydrogen: Low-carbon hydrogen demand sees an almost sixfold 
increase in NZE 2050 projections, from approximately 90 million 
tonnes in 2020 to 520 million tonnes in 2050. Approximately 
50 percent is used in heavy industries, such as steel and chemical 
production, and 30 percent is converted to other fuels for areas 
such as shipping and aviation. By 2050, almost 60 percent  
of hydrogen production is from electrolysis, and approximately 
40 percent is from natural gas in combination with CCUS.

• Renewable fuels: Renewable fuels supplies accelerate in 
NZE 2050, with liquid biofuels expanding by a factor of 4 and 
biogases by a factor of 6 by 2050. Transport demand is driven 
by heavy road freight, shipping, and aviation. Advanced liquid 
biofuels increase their share of the global aviation fuel market 
from 15 percent in 2030 to 45 percent in 2050. In addition, biogas 
and biomethane are also used as clean cooking fuels and in 
electricity generation in NZE 2050.

portfolio analysis

We tested our portfolio against projected demand and prices 
under NZE 2050. The NZE 2050 hypothetical scenario relies on 
assumptions that would entail unprecedented policy and other 
action by a large number of stakeholders and governments 
worldwide to achieve emissions-reduction targets. Under the 
assumptions underlying the scenario analysis, we believe Chevron 
could transition to meet the market changes projected by  
the scenario by taking a number of actions, including: further 
focusing our Upstream portfolio on assets that are the most 
competitive from a cost and carbon-intensity perspective; aligning 
Downstream & Chemicals around scaled, efficient, flexible, 
integrated, and high-margin value chains; and concentrating our 
New Energies investments in areas where we have competitive 
advantage, such as CCUS, hydrogen, and renewable fuels. Our 
business model can evolve to accommodate the growth of our New 
Energies business if the policies, such as significant economywide 
carbon prices envisioned in NZE 2050, enable lower carbon 
solutions to scale. Under this hypothetical scenario, we would 
expect to experience substantial reductions in projected cash flow 
as we evolve from a company focused primarily on hydrocarbon 
extraction and refining to one also focused on new energies, CCUS, 
and petrochemicals. In the long term, under the carbon prices 
assumed in this scenario, New Energies, including renewable fuels, 
would generate a larger share of Chevron’s cash flow and earnings. 
As such, New Energies would go from being a very small part of 
the portfolio to becoming the largest driver of cash flow and could 
deliver a profitable transition for shareholders.

• Short- and mid-term impacts (0–10 years), Upstream: In the 
NZE 2050 scenario, Chevron’s diverse and flexible portfolio 
would help to mitigate modeled risk and would enable us to 
adjust capital in response to changing industry economics. In 
addition, our MACC investments would enable us to further 
reduce the carbon intensity of our assets and supply the market  
with lower carbon–intensity crude, which is still needed in 
NZE 2050. Although Upstream capital and exploratory  
spending, production, and cash flow would decline over  
the first decade in the NZE 2050 scenario, free cash flow is 
projected to remain positive.

 > Today, much of our Upstream investment is focused on 
unconventional assets in the Permian Basin, Argentina, 
Canada, and the DJ Basin. These short-cycle assets give us  
the flexibility to respond to commodity price volatility, 
cash flow, and earnings, even in a hypothetical low-price 
environment like the IEA’s NZE 2050 scenario.

 > In addition to these unconventional assets, our strong 
Upstream base businesses in Kazakhstan, the Deepwater 
Gulf of Mexico, and Nigeria would continue to generate 
cash flow in the short term at lower crude prices based on 
investments largely made in the past. These assets would 
provide opportunities for investment in brownfield projects 
that are typically higher return and lower risk because they 
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leverage existing assets and infrastructure. The startup of the 
Future Growth Project in Kazakhstan would increase the cash-
generation ability of our base business there.

 > Our LNG assets in Australia would generate cash flow in an 
environment that lacks substantial price growth with just our 
existing asset base and select brownfield investments. Our gas 
assets in the Eastern Mediterranean region would represent an 
additional and sizable source of cash flow during this period 
with only limited investment.

 > In a declining demand and low-price environment like 
NZE 2050, operating costs would likely decline across 
the portfolio, driven by efficiency initiatives and portfolio 
rationalization, and there would be a general reduction  
in industry cost structure due to reduced demand for  
goods and services.

• Short- and mid-term impacts (0–10 years), Downstream &  
Chemicals: Although NZE 2050 shows a sharp decline in 
demand for transport fuels in the United States and Asia, we 
believe that the Downstream portion of our portfolio would 
remain resilient through 2030 due to actions we have taken  
to enhance refinery competitiveness. In addition, our 
investments in renewable fuels would provide opportunities  
for more rapid growth as demand for these commodities  
would increase in NZE 2050. Petrochemical demand is shown  
to increase in NZE 2050, which could help maintain cash flow 
from the chemical business.

• Short- and mid-term impacts (0–10 years), New Energies:  
In the near term, our focus on scaling renewable fuels would 
enable us to meet the growing demand for these commodities 
seen in NZE 2050. In addition, our focus on scaling hydrogen and 
CCUS would enable us to meet the demand growth that begins 
to occur in the latter half of this decade in NZE 2050. Although 
we expect that New Energies’ cash flow will be negative during 
the next decade, we believe it could become positive by 2030 in 
the NZE 2050 scenario.

• Long-term impacts (10–plus years), Upstream: In this scenario, 
post-2030, there would be no new investment in Upstream. Free 
cash flow would decline substantially in the 2030s. By 2050, cash 
flow and production would be modest. Although competition 
among producers intensifies in this market, declining prices 
would also push other industry costs lower. Our legacy gas assets 
such as Gorgon, Wheatstone, and the Eastern Mediterranean 
would continue to be competitive in meeting demand for natural 
gas. In addition, the increased demand for hydrogen would 
create opportunities to supply gas for blue hydrogen. Lower 
prices may challenge assets in disadvantaged parts of the supply 
stack, which may lead to changes in our Upstream portfolio.  
We would continue to exhibit capital discipline, and we would 
lower our cost base to maximize the value of our portfolio. 
Our continued focus on reducing the emissions intensity of 
our operations would enable us to supply the market with 
lower carbon–intensity crude and natural gas. 

• Long-term impacts (10–plus years), Downstream & Chemicals: 
The continued decline in demand for gasoline and diesel would 
result in reduced margins globally. Lighter crudes and lower runs 
would lead to less feed for conversion units in more complex 
refineries, which in the absence of flexibility, efficiency, and 
reconfiguration could disadvantage high-conversion refineries 
(e.g., coking), relative to simpler refineries. Our investments 
in biofuels could allow for full refinery conversion to meet the 
continued demand for these commodities. In addition, tightly 
integrated value chains in areas, such as the U.S. West Coast, 
the U.S. Gulf Coast, and Asia, could enable us to pivot these 
operations to blue and green hydrogen. Finally, the continued 
demand for chemicals could enable continued select investments 
in petrochemical facilities.

• Long-term impacts (10–plus years), New Energies: New 
Energies would generate a larger share of Chevron cash flow 
and earnings, as the demand for hydrogen and CCUS continues 
to increase in NZE 2050. Under the rapidly increasing carbon 
prices, demand for hydrogen, and unprecedented growth in 
CCUS capabilities assumed in this scenario, our investments in 
these areas would continue to grow, potentially enabling us to 
meaningfully pivot and scale into these new areas of opportunity.
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The IPCC’s AR5 RCP8.5: Physical risk  
and adaptation analysis
We have existing practices that identify and manage risks  
associ ated with the impacts of ambient conditions and extreme 
weather events on our operations. Recognizing that climate  
models continue to evolve, in 2020, we undertook a stress-test 
exercise for our operated assets with regard to the hypothetical 
upper bound of physical risks that third parties model as potentially 
related to climate change using a time horizon of 30 years. Our 
assessment used third-party tools and methodologies 4 and 
evaluated IPCC RCPs.

RCPs are GHG concentration scenarios “that include time series  
of emissions and concentrations of the full suite of greenhouse 
gases and aerosols and chemically active gases, as well as land 
use/land cover” that were used for climate modeling and research 
as part of the IPCC’s AR5.5 RCP scenarios are not predictions. 
Among the full set of RCPs, AR5 RCP8.5 is the pathway with the 
highest greenhouse gas emissions. AR5 RCP8.5 assumes continued 
accumulation of GHG concentrations with an increase in radiative 
forcing greater than 8.5 W/m2 and a projected temperature 
increase by 2100 of 2.6° C to 4.8° C relative to the beginning of 
this century. We used AR5 RCP8.5 to enable assessment of the 
upper bound of theoretical risk in the absence of further expected 
decarbonization, although we believe the likelihood of this scenario 
is remote.

We assessed acute hazards (lethal heat waves, wildfires, droughts, 
coastal flooding, riverine flooding, and severe storms) as well  
as chronic hazards (mean ambient temperature and outdoor 
worka bility conditions) to 2050. The analysis drew on emerging 
methods 6 in climate science to create modeled outcomes from 
public data.7 Limitations include the desktop nature of analysis, 
uncertainties around emissions pathways and the pace of warming, 
climate model accuracy and natural variability, and uncertainties 
inherent in predicting outcomes that could be related to climate 
change and relating those outcomes to potential impacts on us.

Portfolio analysis: Because of the global nature of our business, 
our assets do not all share the same physical attributes and would 
not all be impacted in the same way. We observed that under 
the modeled outcomes and assumptions, our asset portfolio 
is generally resilient to acute and chronic hazards under AR5 
RCP8.5 through 2030. Assuming modeled outcomes are realized, 
maintaining a high level of resilience to acute hazards beyond 
2030 may require additional hardening for specific assets. We 
would expect this hardening to be managed in the ordinary course 
of our business through facilities management and business 
planning processes. Based on modeled outcomes, chronic hazards 
could increase impacts on some assets beyond 2030. We would 
expect that financial impacts could be mitigated if we were to 
undertake appropriate adaptation measures in the future. Under 
modeled outcomes, we would expect our operated facilities to be 
generally resilient to modeled physical risk. There may, however, 
be dependencies on third-party-owned and third-party-operated 
assets, like local infrastructure, that could affect operations. 
Notably, these dependencies already exist and are managed in  
the ordinary course of our business.

summary of scenario test

Although our asset mix would need to evolve to adapt to various  
scenarios, we believe our portfolio management approach would enable  

Chevron to be resilient under the modeled assumptions.

We believe our processes for tracking leading indicators and  
adapting our business enable us to be flexible in response to potential  

changes in policy, supply, demand, and physical risk.
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chevron supports  
well-designed mandatory 
climate-related reporting

We support efforts to enhance the comparability and consistency of climate information in public disclosures. We have 
voluntarily reported our greenhouse gas emissions, including Scope 3 emissions from the use of our products, for nearly 
two decades. In addition, we have experience with a number of mandatory reporting schemes focused on GHG emissions 
across multiple jurisdictions, including in the United States, Canada, United Kingdom, France, Australia, Singapore, and 
Kazakhstan. We are working within and beyond our sector to help develop standards for emissions reporting.

Our approach is designed to facilitate carbon accounting that allows  
informed decision making throughout the value chain. We are partnering  

to support a systematic and global approach to achieve the goals  
of the Paris Agreement as efficiently and cost-effectively as possible.

as this area evolves, we are guided by the following considerations:

We have a long history of reporting on sustainability topics, including climate-related information, and  
we aim to provide transparency in our reporting on ESG topics so that we can share our progress with various  

stakeholders. We continuously work to enhance our reporting in line with increasing market expectations.

To find our recent climate-related ESG disclosures, visit:  
Climate Change Resilience report, Corporate Sustainability Report, and the IHS markit ESG reporting repository.

consistent

information provided at  
appropriate intervals helps 

track performance

complete

reporting for  
scope 1, 2, and 3 emissions

comparable

standardization enables  
consistent comparison  

across companies 

accurate

a common set of assurance standards 
and increasing third-party views help 
ensure the reliability of disclosures

transparent

readily accessible,  
clearly labeled categories  
and identified standards

relevant

data at a product level enable 
carbon footprinting for use  

in day-to-day decision making
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chevron’s approach to  
portfolio carbon intensity

The portfolio carbon intensity methodology is designed to facilitate carbon-intensity accounting of a company’s portfolio.  
It uses a representative value chain that includes emissions associated with bringing products to market, including Scope 3 
emissions from the use of our products. For Chevron, the volume of emissions produced by users of its products is larger 
than our volume of emissions associated with either Upstream production or Downstream refining. The PCI methodology 
facilitates transparency and replicability in calculations and data with information taken from financial statements and 
emissions disclosures. This approach enables comparison of companies that may participate in different parts of the value 
chain and the use of real data when possible. Adopting a portfolio carbon intensity methodology provides Chevron the 
flexibility to grow its Upstream and Downstream businesses provided it remains an increasingly carbon-efficient operator.

chevron PCI (scope 1, 2, and 3) reduction target for 2028:

71 g CO2e/MJ  > 5% reduction from 2016

chevron’s PCI represents the full value chain carbon intensity  
of the products we sell, including our own emissions, emissions from  

third parties, and emissions from customer use of our products

We have reported emissions, including from the use of our products, for nearly two decades and we support  
mandatory emissions reporting. For further details, see Section 5 of Chevron’s Climate Change Resilience report.

use of products CCUS and offsetsthird-party operations

transport

transport

processing

production

+

+

+

chevron operations

transport

transport

processing

production

+

+

+

chevron’s  
PCI
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Upstream carbon intensity (UCI) includes emission-intensity metrics for oil production, gas production, flaring, and 
methane. These UCI metrics are equity-based, which means that they include our pro rata share of emissions both from  
the assets that Chevron operates and from our nonoperated joint ventures, as well as emissions up to point of sale.

chevron’s approach to  
upstream carbon intensity

our approach is designed to facilitate carbon accounting that reduces  
our own emissions and also sets a framework that facilitates  

achieving global reductions as efficiently and cost-effectively as possible

chevron UCI (scope 1 and 2) reduction targets for 2028: 

 24 kg CO2e/boe for oil (global industry averages 46) 40% reduction from 2016

 24 kg CO2e/boe for gas (global industry averages 71) 26% reduction from 2016

 2 kg CO2e/boe for methane and a global methane-detection campaign 53% reduction from 2016

 0 routine flaring by 2030 and 3 kg CO2e/boe for overall flaring 66% reduction from 2016

up to point of sale

aligned with influence/ 
control to incentivize action  

along the value chain

equity basis

aligned with 
financial reporting

commodity basis

aligned with end use,  
enabling value-chain reporting

gasoil
operated

nonoperated

verifiable

aligned with  
accurate value-chain  
emissions reporting

updated every 5 years

aligned with Paris  
Agreement’s global stocktake  

updates (2023, 2028)

tradable

aligned to offer  
the marketplace premium  

lower carbon products
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Refining carbon intensity (RCI) focuses on refining emissions, as the majority of Chevron’s Downstream emissions  
are from our refining business. RCI is throughput-based and captures Chevron’s equity refining emissions and estimates  
of emissions associated with third-party processing of purchased feedstocks. Chevron’s refining business has a long  
history of energy efficiency, and our 2028 target represents numerous projects to improve on our strong performance in 
addition to projects executed before the 2016 baseline year.

our approach is designed to facilitate carbon accounting that reduces  
our own emissions, and also sets a framework that facilitates  

achieving reductions as efficiently and cost-effectively as possible

chevron RCI (scope 1 and 2)* reduction target for 2028: 

36 kg CO2e/BOE for global refineries  2%–3% reduction from 2016

chevron’s approach to  
refining carbon intensity

comparable

enables consistent 
comparisons across refiners

equity basis

aligned with 
financial reporting

comprehensive

captures all processing  
emissions, including third-party 

hydrogen production  
and intermediate processing

operated

nonoperated

focused on refining 

specifically targets emissions  
from refining operations

updated every 5 years 

aligned with Paris  
Agreement’s global stocktake 

updates (2023, 2028)

value chain approach

enables footprinting 
the liquid fuels value chain

* See page 61 of full report. 

Climate change resilience: Advancing a lower carbon future—Executive Summary October 2021

12

https://www.chevron.com/
https://www.chevron.com/-/media/chevron/sustainability/documents/2021-climate-change-resilience-report.pdf


deployment 
• Chevron invested more than $1 billion  

in CCUS, reducing emissions by nearly 
5 million tonnes per year. Our Gorgon 
facility is one of the world’s largest 
integrated carbon sequestration and 
storage projects.

• We are partnering with CalBio and 
Brightmark to produce and market 
renewable natural gas, helping reduce 
agricultural methane emissions while 
providing renewable lower carbon  
fuels on a lifecycle basis.

• We are investing in renewable fuels, 
products, and power, including  
sourcing over 500 megawatts of 
renewable generation by 2025.

demonstration
• Chevron is advancing collaborative 

efforts with the U.S. Department 
of Energy and Svante, as well as 
Blue Planet and others, on projects 
demonstrating innovative technologies 
to drive down carbon capture costs.

• We are investing in hydrogen 
fueling demonstration projects and 
technologies, launching the first  
 “all in one” station accommodating 
hydrogen, electricity, liquefied 
petroleum gas, gasoline, and diesel  
with our affiliate GS Caltex.

• We are investing in innovative storage 
opportunities, including in Natron 
Energy, which is developing and scaling 
pro duction of rapid-charging batteries 
for data centers, EVs, and dispatchable  
grid storage. 

research & development
• Chevron is investing in low-carbon 

technologies to enable commercial 
solutions. Our combined $400 million 
Future Energy Funds invest in promising 
opportunities such as carbon capture, 
utilization, and storage (CCUS), next-
generation battery storage, hydrogen, 
and emerging power technologies.

• We committed $100 million to the more 
than $1 billion OGCI Climate Invest-
ments fund, which invests in solutions 
to decarbonize oil and gas, industrials, 
commercial transport, and buildings. 

• We partner with leading researchers, 
such as the U.S. Department of Energy’s 
National Laboratories and Singapore’s 
National Research Foundation, to develop 
new carbon capture technologies.

• A focus on emissions: Public research, development,  
and deployment should be based on opportunity for scalable 
emissions reduction, supporting the most promising  
pre-commercial opportunities, irrespective of energy source.

• Balanced and transparent government policies: Policy 
should be balanced to enable research, development, and 
demonstration of promising technologies while minimizing 
market distortions. Policy should be transparent to build  
public trust and communicate benefits, costs, and trade-offs  
to the public. 

• Pre-commercial support: To maximize limited public resources 
and minimize harmful market distortions, innovation policy should  
focus on advancing emerging technologies, so they become 
commercially scalable without subsidy within a carbon-pricing 
program. Subsidies for existing commercial opportunities that 
distort markets and create unfair competition should be avoided. 

• Scalable solutions: Innovation policy should leverage scientific 
research to advance promising technologies that can offer scalable  
economic solutions to climate change. Policy should aim to drive 
down costs so these opportunities are commercially scalable.

Chevron is investing in innovative technologies to address climate change.  
We also support government investment in promising pre-commercial technologies,  

from research to early deployment, to help deliver scalable solutions to  
climate change that are economic without subsidy within a carbon-pricing program. 

chevron supports research, development, demonstration,  
and deployment for emerging technologies to address climate change

chevron supports:

chevron supports  
innovation to advance and  

scale climate solutions
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chevron supports 
well-designed climate policy

marginal abatement cost curve
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carbon pricing

targeted policy support for innovation

innovation 
support

Continued research and innovation  
are key. Investments in pre-commercial 
early-stage abatement technologies  
can enable breakthroughs that lead 
to scalable technologies that are 
commercially viable without subsidy  
under a carbon-pricing program.

carbon 
pricing

Carbon pricing should be the primary  
policy tool to achieve greenhouse gas 
emissions reduction goals. It incentivizes  
the most efficient and cost-effective 
emissions reductions while enabling  
support to affected communities, 
consumers, and businesses.

targeted 
policies 

Regulations should be efficiently targeted 
to enable cost-effective lower carbon 
oppor tunities not addressed by carbon-
pricing or innovation policies (e.g.,  
apart ment efficiency standards, since  
the owner pays for efficiency improve-
ments, but the renter pays the utility bill).

Chevron supports the Paris Agreement and is committed to addressing  
climate change while continuing to deliver energy that supports  

society. Climate policy should achieve emissions reductions as efficiently  
and effectively as possible, at the least cost to economies. 

chevron supports carbon pricing, innovation, and efficient policies
chevron supports:

• Global engagement: Build up an integrated global carbon 
market that creates a level playing field and mitigates  
trade distortions. Incentivizing the lowest-cost abatement  
on the widest scale possible is critical to mitigating  
climate change.

• Research and innovation: Support promising precommercial 
technologies designed to spur innovation and mitigation  
across all sectors of the economy. Research, development,  
and deployment for pre-commercial technologies to enable 
scalable solutions that are economic without subsidy within  
a carbon-pricing program.

• Balanced and measured policy: Involve all sectors  
to maximize efficient and cost-effective reductions while 
allocating costs equitably, gradually, and predictably;  
avoid duplicative and inefficient regulations; balance  
economic, environmental, and energy needs.

• Transparency: Strive for transparency and efficiency in 
measuring and driving the lowest-cost emissions  
reductions. Policy benefits, costs, and trade-offs should  
be transparently communicated to the public. 
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chevron supports 
well-designed methane policy

partnerships
• Chevron is a member of the Oil and  

Gas Climate Initiative (OGCI), which  
is engaged in industry-leading  
methane perform ance with a collective 
upstream methane inten sity target of  
below 0.25 percent, with the ambition  
to achieve 0.2 percent by 2025.

• Chevron partners with CalBio and  
Brightmark to produce and market 
renew able natural gas, helping reduce 
agricultural methane emissions while  
providing lower carbon fuels, on a  
lifecycle basis, to our customers. 

• We are a proud co-founder/chair of The 
Environmental Partnership, a voluntary 
industry effort to cut U.S. methane emis-
sions that has conducted 184,000 leak-
detection surveys and replaced more 
than 13,000 pneumatic controllers with 
low-/non-emitting technology.

performance
• In 2019, Chevron’s U.S. onshore produc-

tion methane intensity was 85 percent 
lower than the U.S. industry average.

• We continue to take action to further 
reduce methane emissions and have 
set a target to work to reduce methane 
intensity by 53 percent by 2028.

• Actions to support achieving this  
target are tied to the compensation  
of all our executives and nearly all  
of our employees worldwide.

U.S. production methane intensity

technology 
• Chevron supports development  

of innovative technologies to reduce 
emissions, including through our 
combined $400 million Future Energy 
Funds and a $100 million commitment  
to the $1 billion OGCI Climate Invest-
ments fund.

• As part of the Collaboratory to Advance 
Methane Science, Chevron has worked 
with other operators to understand 
the potential for aerial leak-detection 
surveys in the Permian Basin.

• Chevron partnered with the NASA Jet 
Propulsion Laboratory to test one of 
the first aerial detection technologies 
for methane, which has been used in 
studies throughout the United States.

Chevron
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• Performance-based regulation: Policy should set appropriate 
methane metrics while providing flexibility for companies to 
determine the optimal way to meet those metrics.

• Technological innovation: Policy should flexibly incorporate 
new and future technologies, such as aerial and drone 
monitoring, that can identify and address methane emissions  
most effectively. 

• Industry best practices: Methane emissions are dispropor-
tionately concentrated among a small number of operators, 
sites, and equipment. Reasonable minimum equipment 
standards help ensure all operators are working to curtail 
methane emissions.

• All sectors contributing: Improving methane performance is 
important for oil and natural gas (28 percent of U.S. methane 
emissions), as well as other sectors, which make up the 
remaining 72 percent. Policy should apply to all key sectors. 

Chevron is proud to be a U.S. industry leader in managing methane emissions  
and responsibly producing oil and gas. We believe methane emissions  

reductions are possible in the energy industry, and in other key sectors, through  
adoption of industry best practices and well-designed regulation. 
chevron supports well-designed and properly enacted methane  

regulation, in the energy industry and in other key emitting sectors 
chevron supports:
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CAUTIONARY STATEMENTS RELEVANT TO FORWARD-LOOKING INFORMATION 
FOR THE PURPOSE OF “SAFE HARBOR” PROVISIONS OF THE PRIVATE SECURITIES 
LITIGATION REFORM ACT OF 1995

This report contains forward-looking statements relating to Chevron’s energy transition 
plans and operations that are based on management’s current expectations, estimates, 
and projections about the petroleum, chemicals, and other energy-related industries. 
Words or phrases such as “anticipates,” “expects,” “intends,” “plans,” “targets,” “fore-
casts,” “projects,” “believes,” “seeks,” “schedules,” “estimates,” “positions,” “pursues,” 
“may,” “could,” “should,” “will,” “budgets,” “outlook,” “trends,” “guidance,” “focus,”  
“on schedule,” “on track,” “is slated,” “goals,” “objectives,” “strategies,” “opportunities,”  
“poised,” “potential,” “ambitions,” “aspires,” and similar expressions are intended  
to identify such forward-looking statements. These statements are not guarantees of 
future performance and are subject to certain risks, uncertainties, and other factors, 
many of which are beyond the company’s control and are difficult to predict. Therefore, 
actual outcomes and results may differ materially from what is expressed or forecasted 
in such forward-looking statements. Our ability to achieve the goals, targets, and aspi-
rations outlined in this report depends on making extensive progress with independent 
third parties, including development of policy and regulatory support, technological 
advancement, successful commercial negotiations, availability of cost-effective and 
verifiable offsets in a global market, and the granting of necessary permits by govern-
ing authorities. The reader should not place undue reliance on these forward-looking 
statements, which speak only as of the date of this report. Unless legally required, 
Chevron undertakes no obligation to update publicly any forward-looking statements, 
whether as a result of new information, future events, or otherwise.

Among the important factors that could cause actual results to differ materially  
from those in the forward-looking statements are: changing crude oil and natural-gas 
prices and demand for our products, and production curtailments due to market 
conditions; crude oil production quotas or other actions that might be imposed by the 
Organization of Petroleum Exporting Countries (OPEC) and other producing countries; 
technological advancements; changes to government policies in the countries in which 
the company operates; development of large carbon capture and offsets markets; 
public health crises, such as pandemics and epidemics, and any related government 
policies and actions; changing economic, regulatory, and political environments in the 
various countries in which the company operates; general domestic and international 
economic and political conditions; changing refining, marketing, and chemicals 
margins; the company’s ability to realize anticipated cost savings, expenditure reduc-
tions, and efficiencies associated with enterprise transformation initiatives; actions of 
competitors or regulators; timing of exploration expenses; timing of crude oil liftings; 
the competitiveness of alternate-energy sources or product substitutes; the results of 
operations and financial condition of the company’s suppliers, vendors, partners, and 
equity affiliates; the inability or failure of the company’s joint-venture partners to fund 
their share of operations and development activities; the potential failure to achieve 
expected net production from existing and future crude oil and natural-gas develop-
ment projects; potential delays in the development, construction, or startup of planned 
projects; the potential disruption or interruption of the company’s operations due to 
war, accidents, political events, civil unrest, severe weather, cyber threats, terrorist acts, 
or other natural or human causes beyond the company’s control; the potential liability 
for remedial actions or assessments under existing or future environmental regulations 
and litigation; significant operational, investment, or product changes required by 
existing or future environmental statutes and regulations, including international  
agreements and national or regional legislation and regulatory measures to limit  
or reduce greenhouse gas emissions; the potential liability resulting from pending or 
future litigation; the company’s future acquisitions or dispositions of assets or shares  
or the delay or failure of such transactions to close based on required closing condi-
tions; the potential for gains and losses from asset dispositions or impairments; 
government-mandated sales, divestitures, recapitalizations, industry-specific taxes,  
tariffs, sanctions, changes in fiscal terms, or restrictions on scope of company opera-
tions; foreign currency movements compared with the U.S. dollar; material reductions 
in corporate liquidity and access to debt markets; the receipt of required Board 
authorizations to pay future dividends; the effects of changed accounting rules under 
generally accepted accounting principles promulgated by rule-setting bodies; the 
company’s ability to identify and mitigate the risks and hazards inherent in operating in 
the global energy industry; and the factors set forth under the heading “Risk Factors” 
on pages 18 through 23 of the 2020 Annual Report on Form 10-K. Other unpredictable 
or unknown factors not discussed in this report could also have material adverse effects 
on forward-looking statements.

forward-looking statements warning

Climate change resilience: Advancing a lower carbon future—Executive Summary October 2021

16

https://www.chevron.com/
https://www.iea.org/reports/net-zero-by-2050
https://www.ft.com/content/4bbae4a3-cf1f-4a09-9fe5-bf2dc2ee2c9c
https://www.forbes.com/sites/tilakdoshi/2021/06/18/ieas-net-zero-by-2050-report-credible-roadmap-or-unhinged-advocacy/?sh=18569c7c1dff.
https://www.forbes.com/sites/tilakdoshi/2021/06/18/ieas-net-zero-by-2050-report-credible-roadmap-or-unhinged-advocacy/?sh=18569c7c1dff.
https://www.eia.gov/outlooks/ieo/pdf/IEO2021_Narrative.pdf
https://www.eia.gov/outlooks/ieo/pdf/IEO2021_Narrative.pdf
https://www.csiro.au/en/research/environmental-impacts/climate-change/climate-change-information
https://www.csiro.au/en/research/environmental-impacts/climate-change/climate-change-information
https://www.gfdl.noaa.gov/climate-model-downscaling/
https://climate.northwestknowledge.net/MACA/index.php
https://www.nccs.nasa.gov/services/data-collections/land-based-products
https://www.nccs.nasa.gov/services/data-collections/land-based-products
https://www.nccs.nasa.gov/services/data-collections/land-based-products/nex-gddp
https://cds.climate.copernicus.eu/cdsapp#!/dataset/projections-cmip5-daily-single-levels?tab=overview
https://cds.climate.copernicus.eu/cdsapp#!/dataset/projections-cmip5-daily-single-levels?tab=overview
https://www.wri.org/resources/websites/aqueduct-floods
http://www.windrisktech.com/
https://www.ipcc.ch/report/ar5/syr/


Chevron Corporation
6001 Bollinger Canyon Road, San Ramon, CA 94583-2324 USA

www.chevron.com

© 2021 Chevron Corporation. All Rights Reserved. (10–21)

learn more  chevron.com/sustainability/environment/energy-transition

https://www.chevron.com/
https://www.chevron.com/sustainability/environment/energy-transition

