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Overview 

U.S. energy market indicators 2022 2023 2024 

Brent crude oil spot price (dollars per barrel) 
                    

$101                     $79                      $74  

Retail gasoline price (dollars per gallon) 
                        

$3.97                        $3.33                       $3.09  

U.S. crude oil production (million barrels per day) 
                      

11.89                      12.53                      12.69  
Natural gas price at Henry Hub (dollars per million British 
thermal units) 

                        
$6.42                        $2.91                        $3.72  

U.S. liquefied natural gas gross exports (billion cubic feet 
per day) 

                      
10.6  12.1 12.7 

Shares of U.S. electricity generation        

Natural gas 39% 40% 38% 

Coal 20% 17% 16% 

Renewables 22% 23% 26% 

Nuclear 19% 19% 19% 

U.S. GDP (percentage change) 2.1% 1.6% 1.8% 

U.S. CO2 emissions (billion metric tons) 4.96 4.83 4.81 
Data source: U.S. Energy Information Administration, Short-Term Energy Outlook, May 2023  

• Weather forecast. Beginning with the May 2023 Short-Term Energy Outlook (STEO), our STEO model 
will combine a 30-year trendline and the National Oceanic and Atmospheric Administration’s 
forecast to create our weather forecasts. This methodology change will result in warmer forecast 
weather in the United States in both the winter and in the summer. The change will involve a one-
time shift that will decrease our heating degree day (HDD) forcast in 2023 by 1% and in 2024 by 4%, 
and increase our cooling degree day (CDD) forecast by 8% in 2023 and by 12% in 2024. The shift will 
affect some series that use weather as an independent variable. 

• Natural gas consumption. We forecast the second most U.S. natural gas consumption for electricity 
generation on record this summer (May–September), behind last year, and averaging about 38 
billion cubic feet per day (Bcf/d). Compared with last month’s forecast, we have increased natural 
gas consumption for electricity generation by about 2% for 2023 and 3% for 2024 because of our 
methodology change which results in more CDDs, and in more U.S. electricity generation during the 
summer. 

• Coal consumption. We expect coal consumption in the electric power sector will fall by 13% in 2023 
compared with last year due to several factors, including lower natural gas prices, more generation 
from renewable sources, and coal plant retirements. However, because of more overall electricity 
generation compared with our April STEO, our forecast for coal-fired generation is slightly higher in 
2023 than we forecast last month.  
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• U.S. gasoline prices. Retail gasoline prices in our forecast average around $3.40 per gallon (gal) 
during the summer 2023 driving season (April–September), a 20% decrease from the summer of 
2022. Regional summer gasoline prices range from near $3.00/gal on the Gulf Coast to about 
$4.30/gal on the West Coast. 

• Supplements. We periodically publish report and article supplements to the STEO to provide an in-
depth analysis of special topics related to our forecasts. This month’s Between the Lines articles 
discuss residential electricity bills and updates to our western hydropower forecast methodology.  

Notable forecast changes 
current forecast: May 9, 2023; previous forecast: April 11, 2023 2023 2024 

Brent spot price average (dollars per barrel) $79 $74 
      Previous forecast $85 $81 
         Percentage change -7.5% -8.3% 
U.S. retail diesel prices (dollars per gallon) $3.90 $3.62 
      Previous forecast $4.11 $3.87 
         Percentage change -4.9% -6.4% 
U.S. electric power sector generation from natural gas  
(billion kilowatthours) 1,604 1,558 
      Previous forecast 1,568 1,514 
         Percentage change 2.3% 2.9% 
U.S. electric power sector generation from coal  
(billion kilowatthours) 694 673 
      Previous forecast 687 704 
         Percentage change 0.9% -4.3% 
U.S. heating degree days 3,965 4,007 
      Previous forecast 4,024 4,194 
         Percentage change -1.5% -4.5% 
U.S. cooling degree days 1,552 1,566 
      Previous forecast 1,433 1,393 
         Percentage change 8.3% 12.4% 
Data source: U.S. Energy Information Administration, Short-Term Energy Outlook, May 2023  
  

 
  

https://www.eia.gov/outlooks/steo/report/BTL/2023/05-electricitybills/article.php
https://www.eia.gov/outlooks/steo/report/BTL/2023/05-westernhydro/article.php
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Global Oil Markets  

Global oil demand and prices 
The Brent crude oil spot price fell from an average of $85 dollars per barrel (b) in April to close at $73/b 
on May 4. At the beginning of April, OPEC and partner countries (OPEC+) announced a cut to crude oil 
production of 1.2 million barrels per day (b/d) through the end of 2023, which increased crude oil prices 
on expectations of tightening oil supplies. However, ongoing considerations about weakening global 
economic conditions, perceived risk around the global banking sector, and persistent inflation 
outweighed the initial increase in oil prices and have led to lower prices.    

Although demand growth for liquid fuels faces downside risks through the end of 2024, we expect the 
seasonal rise in oil consumption and a drop in OPEC crude oil production to put some upward pressure 
on crude oil prices in the coming months. Global liquid fuels consumption in our forecast increases by 
1.6 million b/d in 2023 and by 1.7 million b/d in 2024, and most expected liquid fuels demand growth is 
in non-OECD Asia, led by China and India. We expect this demand growth will bring the global oil market 
into balance between the third quarter of 2023 (3Q23) and 1Q24 and push the Brent price from current 
levels back to between $75/b and $80/b.  

Beginning in 2Q24, we expect consistent global oil inventory builds over the rest of the forecast period 
as global oil production outpaces global oil demand, putting downward pressure on crude oil prices. We 
forecast global oil inventories will grow by 0.3 million b/d in 2024, and we forecast the Brent crude oil 
spot price to average $74/b in 2024, $7/b lower than in last month’s STEO.  

Global oil supply 
Global liquid fuels production in our forecast increases by 1.5 million b/d in 2023 compared with 2022 
primarily because of growth from non-OPEC producers. Excluding production from Russia, which we 

https://www.opec.org/opec_web/en/press_room/7120.htm
https://www.opec.org/opec_web/en/press_room/7120.htm
https://www.eia.gov/outlooks/steo/report/BTL/2023/04-nonOPEC/article.php
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forecast to fall by 0.3 million b/d in 2023, we expect that non-OPEC liquid fuels production will increase 
by 2.2 million b/d in 2023 and by an additional 1.1 million b/d in 2024.   

We forecast Russia’s crude oil and other liquid fuels production will decline from 10.9 million b/d in 
2022 to 10.6 million b/d in 2023 and to 10.5 million b/d in 2024. Russia’s production in March and April 
declined in part due to announced production cuts of 0.5 million b/d and maintenance at refineries in 
Russia, which we expect will end in June. Our assumption of a return to near-normal refinery operations 
contribute to a slight increase in Russia’s liquids fuel production from 10.4 million b/d in the second 
quarter of 2023 to 10.5 million b/d through 2024.  

We forecast that total OPEC crude oil output will fall by 0.3 million b/d in 2023, in large part due to the 
April 3 OPEC+ announcement to cut production. In addition to the expected adherence to the voluntary 
production cuts, recent disruptions to crude oil exports in Iraq and a force majeure limiting crude oil 
exports in Nigeria have also reduced our near-term OPEC forecast in 2023. We forecast total OPEC liquid 
fuels production to increase by 0.6 million b/d in 2024 driven by the end of the current OPEC+ 
production cuts in 2023.  

Petroleum Products   

U.S. retail gasoline prices 
The average U.S. regular gasoline retail price for April was $3.60 per gallon (gal), which is higher than the 
$3.53/gal we forecast in the April STEO. Inventory draws in April left U.S. gasoline inventories 3% below 
the five-year (2018–2022) minimum and contributed to rising retail gasoline prices. Because we reduced 
our crude oil price forecast in the May STEO, we now forecast gasoline prices in the summer driving 
months (April through September) to be slightly lower than previously expected across all regions of the 
United States. Overall, we expect retail gasoline prices to remain below summer 2022 prices, which 
reflects both lower crude oil prices this summer and lower refining margins for gasoline. 

https://www.reuters.com/world/middle-east/what-is-iraq-turkey-oil-pipeline-dispute-whos-hook-2023-03-31/
https://www.reuters.com/business/energy/exxon-declares-force-majeure-crude-liftings-nigeria-2023-04-17/
https://www.reuters.com/business/energy/exxon-declares-force-majeure-crude-liftings-nigeria-2023-04-17/
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Regular gasoline retail prices are typically highest between the months of April and September because 
of more expensive summer-grade gasoline used to comply with seasonal Reid vapor pressure (RVP) 
requirements and high summer driving demand. We forecast summer 2023 retail gasoline prices to 
average about $3.40/gal, which is 20% lower than the summer 2022 average of $4.29/gal. Compared 
with summer 2022, when retail gasoline prices fell by more than $1/gal from the $4.93/gal peak in June 
to $3.70/gal in September, we expect less volatility in prices in summer 2023. We forecast retail gasoline 
prices will fall from about $3.60/gal in April to about $3.20/gal in September. We expect a decrease in 
retail gasoline prices over the course of the summer partially because our expectation of rising refinery 
runs from global and U.S. refiners. U.S. refinery runs in our forecast reach their highest levels since 2019 
as a result of high refinery margins and expanded capacity at ExxonMobil’s Beaumont refinery and 
Marathon Petroleum’s Galveston Bay refinery. Despite our expectation of rising refinery runs, U.S. 
gasoline supply and demand conditions remain tight, which we forecast will keep refinery margins 
above the five-year average. 

U.S. gasoline prices vary regionally, reflecting local supply and demand conditions, different fuel 
specifications required by state laws, and taxes. Retail gasoline prices are usually the highest on the 
West Coast because of the region’s limited connections with other major refining centers, tight local 
supply and demand conditions, requirements for gasoline specifications that are more costly to 
manufacture, and higher taxes. We forecast West Coast retail gasoline prices to average more than 
$4.30/gal in summer 2023, about 90 cents/gal higher than the U.S. average but almost $1.00/gal lower 
than West Coast prices in summer 2022.  

Regional gasoline prices are usually the lowest on the Gulf Coast, which holds about half of U.S. refining 
capacity and produces more gasoline than it consumes and where states generally have lower gasoline 
taxes than the national average. We forecast Gulf Coast retail gasoline prices to average about $3.00/gal 
in summer 2023, more than 40 cents/gal lower than the U.S. average and nearly 90 cents/gal lower than 

https://www.epa.gov/gasoline-standards/gasoline-reid-vapor-pressure
https://www.epa.gov/gasoline-standards/gasoline-reid-vapor-pressure
https://www.eia.gov/todayinenergy/detail.php?id=56360
https://www.eia.gov/todayinenergy/detail.php?id=53979
https://www.eia.gov/todayinenergy/detail.php?id=53979
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in summer 2022. We forecast the summer 2023 retail gasoline price to average close to $3.30/gal on the 
East Coast and in the Midwest. Several factors present uncertainty in our retail gasoline price forecast 
for summer 2023. Our forecast assumes rising refinery runs and gasoline inventories that, if not realized, 
could leave gasoline prices higher than our forecast. In addition, changes in economic conditions and oil 
prices could affect retail gasoline prices.  

Natural Gas   

Natural gas consumption for electric power 
We forecast that natural gas consumed to generate electricity in the United States during the summer of 
2023 (May–September) will average 38 billion cubic feet (Bcf/d), the second most on record behind the 
39 Bcf/d recorded last year. U.S. natural gas consumption for electricity generation typically peaks in the 
summer months as warmer temperatures lead to more air-conditioning use.  

High natural gas-fired electric power generation this summer is driven by a decline in coal-fired 
electricity generation, relatively low natural gas prices, and more overall electricity generation due to 
warmer-than-normal temperatures in our forecast. More electricity generation from renewable sources 
in 2023 compared with 2022 is one of the main reasons we do not expect natural gas consumption to 
reach a new record in 2023. 

In the summer of 2024, we forecast natural gas consumed for electricity generation will decline by 2% 
and average about 37 Bcf/d, again driven lower by more renewable electricity generation sources 
coming online throughout 2023 and 2024. 

 

Natural gas regional storage 
At the end of April, U.S. natural gas storage inventories totaled 2,114 billion cubic feet (Bcf), 19% more 
than the five-year (2018–2022) average. We forecast natural gas inventories will increase by 1,648 Bcf 
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from the end of April to reach 3,762 Bcf at the end of October, 4% more than the five-year average. 
Storage injections from April through October in our forecast are less than the five-year average 
because of high demand for natural gas in the electric power sector. We expect the U.S. benchmark 
Henry Hub natural gas spot price to average $2.35 per million British thermal units (MMBtu) in May and 
rise to around $3.00/MMBtu in July and August, when power demand peaks.  

Above-average temperatures in the eastern and central United States this past winter and spring led to 
less natural gas storage withdrawals than average in those regions. In contrast, the western United 
States experienced colder-than-normal weather in winter and spring, which led to more natural gas 
storage withdrawals than average. 

Natural gas storage inventories in the East, Midwest, and South Central storage regions were well above 
the five-year average at the end of April. Natural gas withdrawals were particularly low in the South 
Central storage region, leaving inventories at a surplus of almost 30% at the end of April. For all three 
regions, we forecast natural gas storage inventories to remain above the five-year average through then 
end of the injection season, ending October at a combined 120 Bcf (4%) above the five-year average. 

Natural gas storage inventories in the Pacific and Mountain storage regions declined by more than is 
typical over the past winter, causing the deficit to the five-year average to reach more than 40% at the 
end of March. Colder-than-normal winter and spring weather, along with limited availability of 
hydropower for electricity generation in the Pacific region, reduced storage inventories. However, 
injections in these two regions in April were more than the five-year average, and we forecast 
inventories will increase by almost 300 Bcf from the end of April through the end of October, placing 
inventories at 2% more than the five-year average at the end of the injection season. The large increase 
in storage in these regions reflects inventory management by storage operators as they try to build 
inventories to have sufficient storage to meet winter requirements. Our expectation of high hydropower 

https://www.eia.gov/todayinenergy/detail.php?id=56340
https://www.eia.gov/todayinenergy/detail.php?id=56340
https://www.eia.gov/naturalgas/storage/dashboard/commentary/20230427
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generation in the west also reduces demand for natural gas in the power sector, which could also 
support natural gas storage injections. 

Electricity, Coal, and Renewables 

Electricity consumption 
We expect total U.S. consumption of electricity in 2023 will be similar to 2022. Forecast sales of 
electricity to customers in the residential sector decline slightly from 2022. Residential electricity 
demand falls primarily because of milder winter temperatures; we forecast 7% fewer U.S. heating 
degree days in 2023 than last year. We expect residential electricity demand and electricity bills that 
are about the same or slightly higher than last summer, with similar summer temperatures offset by 
higher residential electricity prices. 

Industrial electricity demand is most affected by economic conditions. We forecast that U.S. electricity 
sales to industrial customers in 2023 will also be close to the same as in 2022, about 1% lower because 
of a 1% drop in manufacturing production in our forecast for 2023. We expect sales of electricity to the 
commercial sector will be almost unchanged in 2023. 

Electricity generation 
The forecast share of electricity generation from renewable sources rises from 22% in 2022 to 23% in 
2023 and to 26% in 2024. This increase in renewable generation will reduce generation from fossil fuel-
fired power plants in our forecast because renewable generators such as wind and solar have an 
advantage in dispatch due to their low operating costs. Improved water supply conditions should help 
increase hydroelectric generation over the coming months in California and the Southwest. 

https://www.eia.gov/outlooks/steo/report/BTL/2023/05-electricitybills/article.php
https://www.eia.gov/outlooks/steo/report/BTL/2023/05-electricitybills/article.php
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We forecast that natural gas generation will increase slightly in the United States during 2023 in 
response to a significant decline in fuel costs. Natural gas’s share of U.S. generation averaged 39% in 
2022, and we expect it will average 40% in 2023 before declining to 38% in 2024 as a result of the 
growing availability of renewable energy generating capacity and an increase of natural gas prices. Our 
forecast coal generation share declines from 20% last year to 17% in 2023 and 16% in 2024. 

Coal markets 
U.S. coal production in our forecast increases by 2% from April to May, as producers start to prepare for 
increased electricity generation during the summer months. After increasing in both 2021 and 2022, we 
expect U.S. coal production to decline by 3% from 597 million short tons (MMst) in 2022 to 577 MMst in 
2023 and drop further (15%) to 491 MMst in 2024. Among the drivers of the decline in coal production 
is the ongoing retirement of coal-fired generating plants, low natural gas prices, and more renewable 
generation. About 11 gigawatts of coal-fired generating capacity is scheduled to retire in 2023, 
representing nearly 6% of the entire coal generating fleet. About three-quarters of the coal plant 
retirements will occur before July, which will limit coal-fired generation this summer. 

Economy, Weather, and CO2 

U.S. macroeconomics
Our U.S. macroeconomic forecasts are based on S&P Global’s macroeconomic model. We incorporate 
STEO energy price forecasts into the model to obtain the final macroeconomic assumptions we use in 
the STEO. 

S&P Global estimates that U.S. real GDP grew in the first quarter of 2023 (1Q23) but expects it to 
contract at an annualized rate of 0.2% in 2Q23. U.S. real GDP in our forecast returns to growth in 3Q23 
and averages 1.6% growth throughout 2023 and 1.8% in 2024. 

https://www.eia.gov/electricity/data/eia860m/
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GDP growth largely reflects changes in real personal consumption expenditure (PCE), which grew by 1% 
in 1Q23 compared with 4Q22. PCE in our forecast remains flat in 2Q23. Aggregate investment is 
offsetting growth in PCE. As interest rates increased, borrowing costs rose and lowered residential fixed 
investment and private business inventories of goods. The declines in these categories cause the overall 
decline in aggregate investment, which is not expected to return to growth until 4Q23. 

Emissions 
Total U.S. energy-related carbon dioxide (CO2) emissions in our forecast decrease by 3% in 2023 and 
then remain flat in 2024. The largest changes in CO2 emissions are from coal, which declines by 12% in 
2023 due to less coal-fired electricity generation.  

Emissions from natural gas fall slightly in both 2023 and 2024. Most 2023 reductions occur because of 
reduced space heating demand from residential and commercial buildings as a result of milder 
temperatures in 1Q23. Most 2024 reductions result from less natural gas-fired generation as the 
amount of generation from renewable sources grows.  

U.S. petroleum emissions remain mostly unchanged in 2023 and increase slightly in 2024. CO2 emissions 
from petroleum are mostly associated with consumption of transportation fuels such as motor gasoline, 
diesel, and jet fuel. The consumption of both gasoline and jet fuel increases in our forecast through 
2024, but the emissions from this increased consumption are offset by decreased emissions from other 
petroleum products in 2023. 
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Weather  
To better reflect long-term warming trends, this month the STEO combines the 30-year trendline with 
the National Oceanic and Atmospheric Administration’s (NOAA) forecast to produce our weather 
forecasts. For the first forecast month we will continue to use data from NOAA, and for the remaining 
forecast period, we will use the 30-year trendline. Based on our new methodology, we now expect 1,552 
cooling degree days (CDDs) in 2023 and 1,566 CDDs in 2024—an 8% increase in 2023 and a 12% increase 
in 2024 compared with our April 2023 STEO forecast, which was generated solely using NOAA’s 15-
month forecast. Our heating degree day (HDD) forecast has been revised down from our April STEO by 
1% in 2023 to 3,965 HDDs and by 4% in 2024 to 4,007 HDDs. 
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