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Forecast Highlights

e Brent crude oil spot prices averaged $64 per barrel (b) in June, $7/b lower than in May
2019 and $10/b lower than the price in June of last year. The Energy Information
Administration (EIA) forecasts Brent spot prices will average $67/b in the second half of
2019 and remain at that level in 2020. EIA expects West Texas Intermediate (WTI) crude
oil prices will average $62/b in the second half of 2019 and $63/b in 2020. EIA’s forecast
WTI price of $63/b for December 2019 should be considered in the context of NYMEX
WTI futures and options contract values for December 2019 delivery that traded during
the five-day period ending July 3, 2019. These contracts suggest a range of $40/b to
$84/b encompasses the market expectation for December NYMEX WTI prices at the 95%
confidence level.

e EIA forecasts global oil inventories will increase by 0.1 million barrels per day (b/d) in
both 2019 and 2020. Rising global oil inventories largely reflect an increasingly weak
outlook for global oil demand in 2019. EIA forecasts global oil demand will rise by 1.1
million b/d in 2019, 0.2 million b/d less than forecast in the June STEO. In 2020, EIA
expects demand growth to average 1.4 million b/d.

e EIA estimates that U.S. crude oil production averaged 11.0 million b/d in 2018, up 1.6
million b/d from 2017, achieving a record high for total production and year-over-year
growth. EIA forecasts U.S. crude oil production will average 12.4 million b/d in 2019 and
13.3 million b/d in 2020, with most of the growth coming from the Permian region of
Texas and New Mexico.

e U.S. regular gasoline retail prices averaged $2.72 gallon (gal) in June, down 14 cents/gal
from May. EIA expects monthly average gasoline prices peaked for the year in May at an
average of $2.86/gal. EIA expects regular gasoline retail prices to average $2.65/gal in
2019 and $2.76/gal in 2020.

e EIA forecasts that U.S. crude oil and petroleum product net imports will average 0.6
million b/d in 2019, down from an average of 2.3 million b/d in 2018. EIA forecasts the
United States will be a net exporter of crude oil and petroleum products at a rate of 0.1
million b/d by the fourth quarter of 2019 and by an average of 0.5 million b/d in 2020.
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e EIA forecasts that U.S. dry natural gas production will average 91.3 billion cubic feet
per day (Bcf/d) in 2019, up 8.0 Bcf/d from the previous record in 2018. EIA expects
annual average U.S. natural gas production will rise by 1.4 Bcf/d in 2020.

e EIA forecasts that Henry Hub natural gas spot prices will average $2.50 per million
British thermal units (MMBtu) in the second half of 2019 and $2.77/MMBtu in 2020.
EIA’s forecast for the second half of 2019 is 29 cents/MMBtu lower than forecast in the
June STEO. The lower forecast reflects recent price declines and EIA’s updated
assessment of U.S. drilling activity and average well productivity. EIA’s forecast for the
average Henry Hub price for December 2019 of $2.80/MMBtu should be considered in
the context of NYMEX Henry Hub futures and options contract values for December
2019 delivery that traded during the five-day period ending July 3, 2019. These contracts
suggest a range of $1.64/MMBtu to $4.03/MMBtu encompasses the market expectation
for December Henry Hub natural gas prices at the 95% confidence level.

e ElA forecasts that U.S. coal production will total 684 million short tons (MMst) in 2019,
down by 72 MMst (9%) from 2018. U.S. coal production will further decline by 45 MMst
(7%) in 2020. This expected decrease is the result of declining coal consumption in the
electric power sector and a lower forecast demand for U.S. coal exports.

e EIA expects the share of U.S. total utility-scale electricity generation from natural gas-
fired power plants will rise from 35% in 2018 to 38% in 2019 and then decline slightly in
2020. EIA forecasts that the share of U.S. generation from coal will average 24% in 2019
and 23% in 2020, down from 27% in 2018. The forecast nuclear share of U.S. generation
falls from 20% in 2019 to 19% in 2020, reflecting the retirement of reactors at five
nuclear plants in 2019 and 2020. Hydropower averages a 7% share of total U.S.
generation in the forecast for 2019 and 2020, similar to 2018. Wind, solar, and other
nonhydropower renewables together provided 10% of U.S. total utility-scale generation
in 2018. EIA expects they will provide 11% in 2019 and 13% in 2020.

o After rising by 2.7% in 2018, EIA forecasts that U.S. energy-related carbon dioxide
(CO2) emissions will decline by 2.2% in 2019 and by 0.7% in 2020. EIA expects U.S.
CO2 emissions will fall in 2019 and in 2020 because its forecast (based on data from
the National Oceanic and Atmospheric Administration) assumes that temperatures
will return to near normal. U.S. emissions are also expected to decline because the
forecast share of electricity generated from natural gas and renewables increases
while the forecast share generated from coal, which is a more carbon-intensive
energy source, decreases.
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Global Liquid Fuels

Global Petroleum and Other Liquid Fuels Consumption. EIA expects global oil consumption will
grow by an average 1.1 million barrels per (b/d) in 2019. This growth is 0.2 million b/d lower
than forecast in the June STEO and marks the sixth consecutive month that EIA has revised
down its 2019 global consumption growth forecast. EIA expects global oil consumption to
increase by 1.4 million b/d in 2020, similar to the June STEO.

The downward revision for 2019 reflects lower-than-expected oil consumption so far this year,
in addition to slowing economic growth in many of the world’s largest oil-consuming countries.
EIA’s International Energy Statistics, based on data from the International Energy Agency,
recently reported that oil consumption in the first quarter of 2019 among countries in the
Organization for Economic Cooperation and Development (OECD) was 350,000 b/d lower than
estimated in last month’s STEO. Warmer-than-normal weather in OECD countries and slowing
economic growth contributed to lower demand. In addition, based on forecasts from Oxford
Economics, EIA lowered its 2019 global oil-weighted gross domestic product (GDP) growth
projection to 2.2%, which would be the lowest annual growth rate since 2009.

EIA expects little growth in OECD liquid fuels demand in 2019. Although EIA still expects the
United States to show continued increases in demand, its annual growth is forecast to slow from
0.5 million b/d in 2018 to 0.2 million b/d in 2019. EIA expects U.S. growth will be offset by
declining liquid fuels consumption in Japan, Canada, and Europe.

EIA forecasts that non-OECD liquid fuels consumption will rise by 1.1 million b/d in 2019, led by
China’s demand growth of 550,000 b/d. China’s demand growth is increasingly shifting toward
hydrocarbon gas liquids (HGL) and away from transportation fuels such as gasoline and diesel.
EIA raised its estimate of the HGL demand growth from new Chinese petrochemical plants in
2019 to 290,000 b/d. As a result, EIA expects more than half of China’s total liquid fuels
consumption growth will come from HGL. Were it not for the addition of these new
petrochemical plants, China’s liquid fuels demand growth would be less than 300,000 b/d in
2019. The last time that China’s liquid fuels demand grew by less than 400,000 b/d was in 2008.

EIA expects global oil-weighted GDP growth to be 2.7% in 2020, leading to increased oil demand
growth in both the OECD and non-OECD countries. EIA expects world liquid fuels consumption
growth of 1.4 million b/d in 2020. Two-thirds of all forecast demand growth in 2020 will come
from a combination of China, the United States, India, and Russia.

In addition to higher economic growth in 2020 compared with 2019, EIA expects continued
global petrochemical demand growth to drive oil demand growth. In China, EIA expects overall
oil demand to increase by 470,000 b/d, with about 200,000 b/d of that growth resulting from
new petrochemical plants. In the United States, EIA forecasts overall oil demand to grow by
210,000 b/d, and 130,000 b/d of that growth results from higher HGL consumption (although
not all for petrochemical use). In Russia, about half of EIA’s forecast demand growth of 110,000
b/d is driven by rising petrochemical demand.
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Marine distillate use in non-OECD countries will also likely increase in 2020, when more
stringent International Maritime Organization (IMO) specifications on sulfur levels in bunkering
fuel (IMO 2020) come into effect. The use of high-sulfur residual fuel oil for bunkering fuel will
decline. The switch from highly energy-dense residual fuel to marine distillate will likely result in
an increase in total liquid fuels consumption of about 0.1 million b/d because using less energy-
dense fuel will require some increase in volume to serve an equivalent level of shipping traffic.

Non-OPEC Petroleum and Other Liquid Fuels Supply. EIA expects petroleum and other liquid
fuels production in countries not part of the Organization of the Petroleum Exporting Countries
(OPEC) to rise by 2.3 million b/d in 2019 and by 2.1 million b/d in 2020, compared with growth
of 2.6 million in 2018. EIA’s forecast growth in the United States contributes 2.0 million b/d in
2019 and 1.4 million b/d 2020, with Brazil providing another 0.2 million b/d in 2019 and 0.3
million b/d in 2020. EIA expects Canada and Norway to also be key contributors to non-OPEC
growth in 2020.

Growth in Brazil’s petroleum and other liquid fuels production is the result of at least six new
floating production, storage, and offloading vessels (FPSOs) that have been added since 2018.
Similarly, EIA expects up to three more planned FPSOs will continue to drive growth through
2020. EIA also expects the output from the Santos Basin, in particular the newly commissioned
FPSOs in the Lula and Buzios fields, to produce enough crude oil during the next two years to
offset declines in Brazil’s more mature onshore and offshore areas.

EIA expects Canada’s total liquid fuels production to decrease slightly in 2019 as a result of
province-level government-imposed production cuts in Alberta. In 2020, EIA expects Canadian
production to increase by 0.2 million b/d after the cuts end in late 2019. EIA does not expect any
additional production from new upstream projects to come online during the forecast period
but does expect expansions of existing projects to continue. However, the uptake of crude by
rail and the timing of pipeline capacity coming online remain uncertain and have the potential to
temper growth in 2020.

Another source of growth for non-OPEC petroleum and other liquid fuels production in the
forecast period is Norway. EIA expects that Norway’s production will grow in 2020 after three
years of declines. Phase 1 of the Johan Sverdrup field, scheduled to come online by the end of
2019, drives most of Norway’s almost 0.2 million b/d expected production growth in 2020. The
Martin Linge field and a number of smaller fields are scheduled to come online in 2020 and also
contribute to the expected growth.

On July 2, OPEC producers and several non-OPEC producers (OPEC+), notably Russia, extended
production cuts announced in December 2018 through the end of the first quarter of 2020. EIA
expects Russia’s liquid fuels production to decline by 30,000 b/d in 2020 as a result of the cuts.

OPEC Petroleum and Other Liquid Fuels Supply. EIA expects OPEC crude oil production to
average 30.2 million b/d in 2019, a decrease of 1.8 million b/d compared with the 2018 level,
and expects that production will decrease by 0.5 million b/d in 2020. The forecast decline is the
result of Saudi Arabia’s over-compliance with the December 2018 OPEC+ agreement in the first
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half of 2019 and rapidly decreasing crude oil production in Iran and Venezuela. Combined
production in Iran and Venezuela fell to an estimated 2.8 million b/d in June 2019, a 2.4 million
b/d decrease compared with June 2018. These factors contributed to OPEC’s crude oil
production averaging 29.9 million b/d in June, the lowest level since mid-2014.

EIA’s forecast assumes the OPEC+ agreement will remain in place through the end of the first
quarter of 2020, with OPEC+ continuing to target a balanced market through the forecast
period. EIA expects the level of production cuts will contribute to a draw in global stocks in the
third quarter of 2019, before the global market sees some inventory builds in the fourth quarter
of 2019 and a generally balanced market in 2020. Compliance with production targets in the
OPEC+ agreement will be a key factor for whether the level of global crude oil inventories
remains higher than the five-year (2014-18) average during the forecast period.

EIA estimates that during June 2019, Saudi Arabia’s crude oil production averaged an estimated
10.1 million b/d, increasing by 0.2 million b/d from May levels in response to seasonal domestic
consumption increases and crude oil production declines in Iran. Saudi Arabia’s crude oil
production has decreased by about 0.9 million b/d since reaching its all-time high in November
2018, averaging about 10.0 million b/d in the first half of 2019.

EIA expects the United Arab Emirates (UAE) and Iraq to be the main sources of crude oil
production growth among OPEC members in 2019 and that crude oil output in Iraq will grow
further in 2020. Increasing production capacity at the northern Kirkuk fields and the resumption
of Baghdad-administered exports through the Iragi-Kurdistan pipeline has helped alleviate
export capacity issues, allowing for increased production.

EIA estimates that Iran’s crude oil and condensate production decreased by 1.7 million b/d since
May 2018, when the United States announced its plan to withdraw from the Joint
Comprehensive Plan of Action and reinstate sanctions in November 2018. U.S. sanctions on
Iran’s exports of crude oil and non-crude liquids have forced Iran to store the liquids it cannot
export or consume domestically. EIA assumes that U.S. sanctions on Iran’s oil exports will
remain in place through the end of the forecast period.

Although Iran’s crude oil production declined at an average rate of 120,000 b/d per month since
May 2018, EIA expects the decline rate to slow in the second half of 2019, as domestic Iranian
consumption grows with power plants switching from natural gas to crude oil for electric power
generation.

As of June 2019, Venezuela’s crude oil production stood at about 0.7 million b/d, its lowest level
since early 2003, when production fell as a result of a general strike. Along with the falling crude
oil production, Venezuela’s refineries have been operating at only a fraction of their nameplate
capacities. Venezuela’s domestic consumption has decreased in the wake of the country’s
deteriorating economic conditions. EIA expects Venezuela’s crude oil production to continue
declining through the end of 2020.
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Widespread power outages, inefficient management of the country's oil industry, and U.S.
sanctions directed at Venezuela's energy sector and the state-owned Petrdleos de Venezuela
(PdVSA) have accelerated declines. Venezuela’s extra-heavy crude oil requires dilution with
condensate or other light oils before the oil is sent by pipeline to domestic refineries or export
terminals. Before the sanctions were imposed, the United States was the main source of diluent
for Venezuela. The sanctions have severely restricted Venezuela’s ability to procure the needed
diluent to continue producing the heavy crude oil.

In addition to the lack of diluent, Venezuela’s upgraders—complex processing units that
upgrade the extra-heavy crude oil to help facilitate transport—have remained offline since early
May, further affecting PdVSA’s ability to produce crude oil. EIA expects Venezuela’s production
to continue decreasing through the forecast period because of deteriorating conditions within
the country. EIA expects further production declines will also occur in response to the expiration
of General License 8 on July 27, which granted exceptions to certain U.S. companies to continue
operating in Venezuela.

In OPEC Africa, Nigeria is the only country EIA expects to see production increases through the
end of 2020. In February 2019, production began at Nigeria’s offshore Egina project, which
expects to ramp up to a peak output of 200,000 b/d by the end of 2019. EIA forecasts that
Libya’s production will remain near current levels through the end of 2020, but the risk of a
disruption is high. Libya saw production gains in the first half of 2019 as a result of a re-start at
the El-Sharara oil field in March 2019 and development of both new and previously shut-in
wells. However, supply disruptions remain a significant risk through 2020 because of the
tentative security situation in the country and infrastructure that needs upgrades.

After averaging 5.3 million b/d in 2018, EIA expects that OPEC non-crude oil liquids production
will decrease by 70,000 b/d in 2019 and further decrease by 0.2 million b/d to 5.0 million b/d in
2020. These totals do not include Qatar, a relatively large condensate producer that left OPEC in
January 2019. The decline in non-crude oil liquids, mostly condensate related to natural gas
production, is mainly the result of lower expected condensate output in Iran.

EIA expects OPEC surplus production capacity to average 1.7 million b/d in 2019 and 1.8 million
b/d in 2020, up from an average of 1.5 million b/d in 2018. This estimate does not include
additional capacity that may be available in Iran but is offline because of U.S. sanctions on Iran’s
oil sales. The shut-in volumes in the Partitioned Neutral Zone, an area shared by Saudi Arabia
and Kuwait, which have been offline since 2015, are also not included in the surplus production
capacity totals. All of OPEC's surplus production capacity in the second half of 2019 is expected
to be in Saudi Arabia and Kuwait because the UAE is expected to be operating at capacity after
increasing production from its Umm Lulu field in June.

OECD Petroleum Inventories. EIA estimates that OECD commercial crude oil and other liquid
fuels inventories totaled 2.9 billion barrels at the end of 2018, equivalent to about 61 days of
consumption. EIA expects OECD inventories to increase by 2.6% through the end of 2020, when
inventories would equal about 63 days of consumption.
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Crude Oil Prices. The spot price of Brent crude oil averaged $64 per barrel (b) in June, down
from an average of $71/b in both April and May. The recent price declines largely reflect
increasing uncertainty about global oil demand growth as a result of increasingly weak global
economic signals. Weakening oil demand, combined with strong supply growth in the United
States, has helped build global oil inventories so far in 2019 and has limited any sustained
upward pressure on oil prices. In terms of price formation in recent months, these factors have
outweighed decreasing supply in Venezuela and Iran, the extension of the OPEC+ agreement
through the first quarter 2020, as well as Saudi Arabia’s continued over-compliance with the
existing OPEC+ agreements.

EIA estimates that global petroleum and other liquid fuels inventories rose by an average of 0.7
million b/d in 2018 and by an estimated 0.2 million b/d in the first half of 2019. EIA expects that
strong growth in U.S. and other non-OPEC liquid fuels production, combined with slowing global
oil demand growth, will contribute to a balanced market in the second half of 2019 and
inventory builds of about 0.1 million b/d in 2020.

Given the expectation of relatively balanced markets during the second half of 2019, EIA
forecasts Brent crude oil prices will remain near current levels, averaging $67/b from July
through December of this year.

EIA’s forecast of global oil inventory builds increasing in 2020 puts some downward pressure on
oil prices. However, EIA assumes that the downward pressure will be mostly offset by upward
price pressures as a result of the IMO 2020 regulations taking effect and that Brent crude oil
prices will continue to average $67/b in 2020.

Daily and monthly average crude oil prices could vary significantly from annual average forecasts
because global economic developments and geopolitical events in the coming months have the
potential to push oil prices higher or lower than the current STEO price forecast. EIA’s forecast
assumes the OPEC+ agreement will remain in place through the end of the first quarter of 2020,
with OPEC+ continuing to target a balanced market through the forecast period. However, the
degree of adherence to those targets will be a significant driver of oil prices. In addition, supply
disruptions are an ever-present feature of oil markets and can take large volumes off the global
market. Venezuela and Libya are two places where events could cause production to drop
quickly. Any disruptions to shipping through the Strait of Hormuz would also cause prices to
increase.

Developments regarding the rate of economic growth and its effect on global oil demand further
contribute to oil price uncertainty. During the third quarter, potential run reductions by
refineries in China present a downside risk to crude oil prices. Also, although EIA expects crude
oil price impacts from IMO 2020 to be limited, many unknowns remain about how the global
refining and shipping industries will respond to the regulation and how those responses will
affect crude oil prices. Finally, the U.S. tight oil sector continues to be dynamic, and quickly
evolving trends in this sector could affect both current crude oil prices and expectations for
future prices.
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The discount of West Texas Intermediate (WTI) crude oil prices to Brent averaged about $10/b
in May and June of 2019, but EIA expects that it will gradually fall to an average of $4/b by the
fourth quarter of 2019. EIA forecasts average WTI crude oil prices to be $7/b lower than Brent
prices in 2019 and $4/b lower than Brent prices in 2020. The price discount of WTI to Brent in
the forecast is based on the assumption that increasing crude oil production in the Permian
Basin and current constraints on the capacity to transport crude oil from production areas in
West Texas and from Cushing, Oklahoma, to refineries and export terminals along the U.S. Gulf
Coast will persist until the second half of 2019. At that point, EIA expects that new takeaway
capacity will come online from West Texas to the Gulf Coast, which will reduce current
distribution bottlenecks throughout Texas and Oklahoma.

The current values of futures and options contracts suggest significant uncertainty in the oil
price outlook. WTI futures contracts for December 2019 delivery that were traded during the
five-day period ending July 3 averaged $58/b, and implied volatility averaged 31%. These values
established the lower and upper limits of the 95% confidence interval for the market's
expectations of monthly average WTI prices in December 2019 at $40/b and $84/b, respectively.

U.S. Liquid Fuels

Consumption. EIA forecasts total U.S. petroleum and other liquid fuels consumption will

average 20.7 million barrels per day (b/d) in 2019, an increase of 250,000 b/d (1.2%) from 2018.
In 2020, EIA forecasts that U.S. consumption will increase by 210,000 b/d (1.0%) to 20.9 million
b/d. The growth is primarily driven by increasing consumption of hydrocarbon gas liquids (HGL).

EIA forecasts that U.S. HGL consumption will increase by 290,000 b/d (9.7%) in 2019 and
average 3.3 million b/d for the year. In 2020, EIA forecasts HGL consumption will average 3.4
million b/d, an annual growth of 130,000 b/d (3.9%). Consumption of ethane, a petrochemical
feedstock, is expected to drive the growth in HGL consumption. As additional petrochemical
plants come online during the forecast period, EIA forecasts that ethane consumption will grow
by 240,000 b/d (16.0%) to 1.7 million b/d in 2019, and increase to 1.9 million b/d in 2020.

In 2019, EIA forecasts that motor gasoline consumption in the United States will be unchanged
from its 2018 level at more than 9.3 million b/d. According to the forecast, motor gasoline
consumption will increase by 20,000 b/d (0.2%) in 2020, which, if realized, will set a new record
at 9.34 million b/d. In 2019, EIA forecasts that the retail price for all grades of gasoline will
average $2.75 per gallon (gal), down from $2.82/gal in 2018, supporting EIA’s increase in
forecast motor gasoline consumption in 2019. Motor gasoline consumption in 2019 is further
supported by a forecast 2.2% growth in real disposable personal income and a forecast of rising
employment. In 2020, EIA forecasts the average price of gasoline for all grades will increase to
$2.88/gal. Despite the higher price in 2020, EIA believes that motor gasoline consumption will
increase. The increased consumption is supported by a forecast 2.4% increase in real disposable
personal income and a 1.1% growth in employment in 2020. In both years, growth in gasoline
consumption is moderated by EIA’s expectation of increasing vehicle fuel efficiency.
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EIA forecasts U.S. distillate consumption will average 4.1 million b/d in 2019, similar to the 2018
level. EIA forecasts distillate consumption will increase to 4.2 million b/d (1.0%) in 2020. In 2020,
EIA forecasts that the U.S. gross domestic product (GDP) growth rate will be 1.8%, down from
2019. However, an increase in the use of marine diesel for bunkering purposes as a result of
International Maritime Organization (IMO) regulations should somewhat offset the effects of
the declining GDP growth rate on distillate consumption.

EIA forecasts U.S. jet fuel consumption will increase by 3.9% from the 2018 level to average
nearly 1.8 million b/d in 2019. According to the forecast, in 2020, jet fuel consumption will
increase by 50,000 b/d (2.9%) compared with 2019. Growth in the demand for air travel is a
result, in part, of expectations of rising disposable income.

EIA forecasts that U.S. residual fuel use will decline by 7.2% in 2019 and by 9.2% in 2020. The
declines in 2020 reflect a shift away from high-sulfur residual fuel oil for bunkering purposes
toward marine diesel fuel.

Crude Oil Supply. EIA expects U.S. crude oil production, which reached a record-high 11.0
million b/d in 2018, to average 12.4 million b/d in 2019 and 13.3 million b/d in 2020. If the
domestic and global forecasts are realized, the United States would maintain its status as the
world’s leading crude oil producer in both years.

Increased crude oil production from tight oil formations in the Permian region of Texas and New
Mexico accounts for almost 1.0 million b/d of U.S total growth expected by EIA in 2019 and 0.7
million b/d in 2020. EIA expects the remaining growth to come from Bakken, Niobrara,
Anadarko, and Eagle Ford regions. The Federal Gulf of Mexico (GOM) will account for 0.2 million
b/d of growth in 2019 and 0.1 million b/d in 2020.

EIA expects the Permian region to produce 5.4 million b/d of crude oil by the end of 2020.
Favorable geology combined with technological and operational improvements have been
responsible for making the Permian one of the most prolific regions of U.S. crude oil production.
EIA expects average annual production to reach 4.4 million b/d in 2019 and 5.1 million b/d in
2020. EIA expects WTI prices to decline by $5/b on average from 2018 to 2019. However, the
WTI-Cushing and WTI-Midland spread, which averaged more than $7/b in 2018, has come down
substantially, and EIA assumes it will average about $1/b in the second half of 2019 and through
2020. This decrease will allow producers to get better wellhead prices in the Permian region.
The pipeline capacity constraints that were seen in the Permian in 2018 have been partially
alleviated by the construction of the Sunrise and Seminole pipelines during the first half 2019. A
downside risk to Permian crude oil production is the increased production of associated natural
gas from this region. If natural gas pipeline constraints are not eased and tighter limits are put in
place on flaring natural gas, drilling in areas with high concentrations of natural gas in the
Permian region might be reduced.

EIA forecasts production in the Eagle Ford region to rise by 57,000 b/d from 2018 levels to 1.4
million b/d and then grow another 34,000 b/d in 2020. The Eagle Ford region covers a
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significantly smaller geographic area with fewer prolific formations and fewer opportunities to
drill compared with the Permian region.

EIA estimates that North Dakota’s Bakken region produced 1.3 million b/d in 2018, and forecasts
that Bakken production will increase by 130,000 b/d in 2019 and by 50,000 b/d in 2020. New
pipeline projects out of North Dakota will further reduce pipeline constraints in the Bakken
region. The downside risk to EIA’s Bakken forecast is that drilling activity in the region is more
susceptible to cold weather and lower crude oil prices.

EIA expects that production from the GOM will average of 1.9 million b/d in 2019 and 2.0 million
b/d in 2020, up from an average of 1.7 million b/d in 2018. In 2018, 14 new projects came
online, contributing to record-high production in the region. In 2019, nine more projects are
expected to come online, and three more projects are expected to come online in 2020.

Hydrocarbon Gas Liquids Supply. EIA forecasts HGL production at natural gas processing plants
will increase from an estimated 4.3 million b/d in 2018 to 5.0 million b/d in 2019 and to 5.3
million b/d in 2020. HGLs produced at natural gas plants—ethane, propane, butanes, and
natural gasoline—should increase along with growth in natural gas production and natural gas
processing plant capacity. EIA expects ethane to contribute more than half of the 1.0 million b/d
HGL production growth between 2018 and 2020. EIA expects that higher rates of ethane
recovery at natural gas processing plants will help meet growing demand for ethane as a
petrochemical feedstock in the United States and abroad.

Liquid Biofuels. On November 30, 2018, the U.S. Environmental Protection Agency (EPA)
finalized a rule setting Renewable Fuel Standard (RFS) volumes for 2019 and biomass-based
diesel volumes for 2020. EIA used these final volumes to develop the forecasts for 2019 and
2020. EIA expects biomass-based diesel to be most affected by the current RFS targets. The RFS
targets, along with recent duties placed on biodiesel imports, will continue to affect biomass-
based diesel production and net imports, which help to meet the RFS targets for biomass-based
diesel, advanced biofuel, and total renewable fuel. Biodiesel production averaged an estimated
119,000 b/d in 2018, and EIA forecasts that it will increase to an average of 130,000 b/d in 2019
and to 145,000 b/d in 2020. Largely because of duties imposed on foreign biodiesel imports
from Argentina and Indonesia in late 2017, net imports of biomass-based diesel fell for the
second consecutive year to an average of 15,000 b/d in 2018 and are expected remain near that
level in 2019 and in 2020.

U.S. ethanol production averaged an estimated 1.05 million b/d in 2018, and EIA forecasts that it
will average about 1.03 million b/d in 2019 as a result of low ethanol producer margins, limited
domestic growth potential, and earlier production outages driven by significant flooding in the
Midwest during March and April. EIA expects that U.S. ethanol production will increase to an
average of 1.05 million b/d in 2020. Much of this ethanol continues to be destined for export
markets. The United States exported a record amount of ethanol for the second consecutive
year in 2018. U.S. net exports of ethanol averaged nearly 110,000 b/d in 2018 and are forecast
to fall to an average of about 90,000 b/d in 2019 and 2020, driven by both lower U.S. ethanol
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production and market conditions that are less conducive to trade with Brazil, a major
destination for U.S. ethanol.

On May 31, 2019, the EPA finalized a rule allowing the year-round sale of gasoline blends up to
15% fuel ethanol, or E15. EIA forecasts that the effects of this rule will be minor during the STEO
forecast period. U.S. ethanol consumption averaged about 938,000 b/d in 2018, and EIA
forecasts that it will increase slightly to 942,000 b/d in 2019 and to 953,000 b/d in 2020, driven
by increasing motor gasoline consumption and limited E15 market penetration during the next
18 months. This level of consumption results in the ethanol share of the total gasoline pool
increasing slightly from 10.1% in 2018 to 10.2% by 2020. This forecast ethanol share assumes
that growth in higher-level ethanol blends is limited in the near-term by recent Small Refinery
Exemptions that reduced volumes of renewable fuel required under the RFS and ongoing
hurdles related to retail infrastructure and consumer demand.

Product Prices. EIA expects the retail price of regular gasoline in the United States to average
$2.75 per gallon (gal) during the third quarter of 2019, 9 cents/gal lower than at the same time
last year, primarily reflecting lower crude oil prices and lower refinery margins. EIA expects that
the U.S. monthly retail price of regular gasoline will fall from a 2019 peak of $2.86/gal in May to
$2.72/gal in June before rising slightly to an average of $2.77/gal in August.

EIA’s forecast increase in gasoline prices during the second half of the summer is driven in part
by the announcement of the pending closure of the Philadelphia Energy Solution (PES) refinery
in Philadelphia, Pennsylvania, following an explosion. The PES refinery is one of the largest and
oldest refineries in the country, and it is a major supplier of gasoline to the Mid-Atlantic and
Northeast regions. EIA assumes that this development will add some upward price pressure to
gasoline prices through the summer. Because of the expected closure, EIA reduced its forecast
for refinery distillation inputs from July 2019 through December 2020 by 210,000 b/d compared
with the June STEO. However, EIA did not reduce refining capacity and so refinery utilization in
this STEO is lower.

The U.S. regular gasoline retail price, which averaged $2.73/gal in 2018, is forecast to average
$2.65/gal in 2019 and $2.76/gal in 2020.

EIA’s regional annual average forecast prices for 2019 range from a low of $2.34/gal in the Gulf
Coast region—Petroleum Administration for Defense District (PADD) 3—to a high of $3.20/gal in
the West Coast region (PADD 5).

Refinery wholesale gasoline margins in the United States (the difference between the wholesale
price of gasoline and the price of Brent crude oil) averaged an estimated 32 cents/gal in June.
This margin was lower than the 36 cents/gal average in June 2018 and 14 cents/gal lower than
the five-year (2014-18) average for June. Refinery wholesale gasoline margins averaged 28
cents/gal in 2018, which was 12 cents/gal lower than the 2017 level and 7 cents/gal lower than
the 2013-17 average. EIA expects refinery wholesale gasoline margin to average 29 cents/gal in
2019 and 35 cents/gal in 2020.
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The diesel fuel retail price averaged $3.18/gal in 2018, which was 53 cents/gal higher than the
average in 2017. EIA forecasts that the diesel price will average $3.10/gal in 2019 and $3.28/gal
in 2020. The rising prices from 2019 to 2020 reflect EIA’s forecast increase in crude oil prices and
increasing diesel refinery margins driven by impending IMO 2020 regulations. EIA expects that
IMO 2020 regulations set to begin in 2020 will drive up global demand for U.S. ultra-low sulfur
diesel and contribute to gradually increasing diesel refinery margins. Diesel refinery margins
based on Brent crude oil, which averaged 44 cents/gal in 2018, are expected to average 46
cents/gal in 2019 and 66 cents/gal in 2020.

Natural Gas

Natural Gas Consumption. EIA estimates that total U.S. natural gas consumption averaged 82.1
billion cubic feet per day (Bcf/d) in 2018, and EIA expects it to increase by 2.5 Bcf/d (3.1%) in
2019 and then remain almost flat in 2020.

The largest natural gas-consuming sector in the United States is the electric power sector. In
2019, EIA forecasts natural gas consumption by the electric power sector to increase by 1.1
Bcf/d (3.8%) from 2018 levels as a result of favorable natural gas prices and coal-to-gas
switching. Natural gas consumption in the electric power sector increased by 14.7% in 2018
because of warm summer temperatures and new natural gas-fired electric generation capacity.
EIA forecasts power sector consumption of natural gas to decline by 0.8% in 2020 as natural gas
prices are expected to rise.

In 2019, EIA expects residential and commercial natural gas consumption to average 13.7 Bcf/d
and 9.7 Bcf/d, respectively, similar to 2018 levels. EIA expects consumption growth to be flat in
2019 mainly because its estimate of total heating degree days (HDD), based on historical data
and forecasts by the National Oceanic and Atmospheric Administration (NOAA), will remain
relatively unchanged from 2018. However, EIA expects 2.8% fewer HDD in 2020, mainly because
of a forecast milder first quarter compared with the same period in 2019. EIA forecasts a 1.2%
decline in residential natural gas consumption in 2020 and a 4.5% decline in the commercial
sector.

EIA forecasts that industrial sector consumption of natural gas will grow steadily with an
increase of 2.5% in 2019 and 2.3% in 2020. Most of the increase in the forecast reflects new
chemical projects entering service. Low natural gas prices in recent years have made it
economical to use natural gas as feedstock in fertilizer, methanol, ethylene, propylene, and
polyethylene facilities.

Natural Gas Production and Trade. Natural gas production has consistently reached new
record-high levels in recent months. However, EIA expects production growth will begin to
decelerate in the coming months. During the first half of 2019, EIA estimates that dry natural gas
production averaged 89.9 Bcf/d, a 12.2% increase from levels in the first half of 2018. In the
second half of 2019, EIA expects dry natural gas production to average 92.7 Bcf/d, a 7.1%
increase from the second half of 2018. The slowdown in production growth reflects lower
forecast prices. Slowing demand growth from 2018 levels has reduced the need for natural gas
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production to grow at the pace experienced during the past year, contributing to a lower
market-clearing price. However, even though growth is expected to slow, EIA expects growth in
natural gas production through the remainder of 2019, largely in response to improved drilling
efficiency, year-over-year cost reductions, and higher associated gas production from oil-
directed rigs. EIA expects flat production in 2020, with annual growth forecast at 1.6%, and
production in the fourth quarter of 2020 at 93.2 Bcf/d, compared with 93.3 Bcf/d in the fourth
quarter of 2019.

Increased takeaway pipeline capacity from the highly productive Appalachia and Permian
production regions is helping facilitate production. In particular, Kinder Morgan’s 2.0 Bcf/d Gulf
Coast Express pipeline is scheduled to enter service in October 2019, providing the Permian
Basin with much-needed infrastructure to deliver supplies to the growing Gulf Coast market.
Anticipated natural gas production growth is supported by planned expansions in liquefied
natural gas (LNG) capacity and increased pipeline exports to Mexico. However, pipeline capacity
remains regionally constrained during time of peak demand into the Northeast, particularly New
York City and New England.

The United States exported more natural gas than it imported in 2018 and the first half of 2019,
with net exports during those periods averaging 2.0 Bcf/d and an estimated 3.9 Bcf/d,
respectively. Rising LNG exports and pipeline exports have contributed to a shift in the United
States’ status from a net importer to a net exporter of natural gas on an annual basis since 2017.
Total U.S. gross exports of natural gas averaged 9.9 Bcf/d in 2018. EIA forecasts that these
volumes will rise by 28% to 12.6 Bcf/d in 2019, then further by 23% to 15.6 Bcf/d in 2020. In the
summer months (June through September) of 2019, gross exports are expected to outpace
demand from the residential and commercial sectors by an average of 3.7 Bcf/d as trade
becomes a more significant share of the U.S. demand profile.

EIA expects U.S. LNG exports to increase by 63% to 4.8 Bcf/d in 2019 and by 42% to 6.9 Bcf/d in
2020, as three new liquefaction projects come online. EIA forecasts that U.S. LNG export
capacity will increase by almost 50% by the end of 2019 to 6.3 Bcf/d baseload capacity as new
trains at Corpus Christi, Cameron, Freeport, and Elba Island LNG are commissioned, making U.S.
LNG export capacity the third-largest in the world behind Australia and Qatar. Beyond the STEO
forecast period, by mid-2021, EIA expects U.S. LNG export capacity to reach 9.5 Bcf/d baseload
once the third train at Corpus Christi LNG comes online.

U.S. natural gas exports to Mexico via pipeline have also increased as a result of new
infrastructure to transport natural gas both to and within Mexico. U.S. pipeline exports to
Mexico through April averaged 4.8 Bcf/d in 2019. Exports to Mexico should continue to increase
as more natural gas-fired power plants come online in Mexico and more pipeline infrastructure,
such as the Wahalajara project in Mexico, is built. EIA expects total U.S. gross pipeline exports to
average 7.8 Bcf/d and 8.7 Bcf/d in 2019 and 2020, respectively. In addition, the 2.6 Bcf/d Texas-
Tuxpan pipeline was recently completed in Mexico; however, it is not expected to begin flowing
substantial volumes of natural gas until additional pipeline infrastructure within Mexico is built.
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EIA expects U.S. net natural gas pipeline imports (mostly from Canada) to decline in 2019 as
Appalachian production growth displaces some Canadian natural gas imports in the U.S.
Midwest markets. EIA forecasts that pipeline imports will be mostly unchanged in 2020.

Natural Gas Inventories. U.S. natural gas inventories were 3.2 trillion cubic feet (Tcf) at the end
of October 2018 (the heating season is typically November through March). This level was 0.6
Tcf lower than October 2017 levels. Inventories ended March 2019 at 1.2 Tcf, which was 0.2 Tcf
lower than March 2018 levels and 0.5 Tcf lower than the five-year (2014—18) average. Although
the 2019 injection season started at the lowest storage level since 2014, injections have
outpaced the five-year average during the second quarter of 2019. Relatively mild temperatures
moderated demand for heating in the United States early in the quarter and for cooling during
June and strong production growth continued. For much of May and June, weekly injections
were more than 0.1 Tcf. Based on NOAA’s forecast of relatively normal U.S. temperatures in the
third quarter and a forecast of growing natural gas production, EIA forecasts that U.S.
inventories will reach 3.8 Bcf at the end of October, which would be 17% higher than October
2018 levels and 2% higher than the five-year average.

Natural Gas Prices. EIA forecasts that Henry Hub natural gas spot prices will average $2.50 per
million British thermal units (MMBtu) in the second half of 2019 ($2.62/MMBtu for all of 2019)
and $2.77/MMBtu in 2020.

Henry Hub spot prices dropped from an average of $2.64/MMBtu in May to an average of
$2.40/MMBtu in June, with some daily prices in June falling below $2.30/MMBtu. The recent
price declines reflect relatively mild weather in June that led to lower-than-expected natural
gas-fired electricity generation (compared with EIA’s June STEO) and allowed natural gas
inventory injections to outpace the five-year average rate.

EIA expects that monthly average prices will remain lower than $2.40/MMBtu through
September 2019, when EIA expects storage injections to continue to outpace the five-year
average. EIA expects that as supply growth begins to moderate in late-2019 and in 2020, it will
put some upward pressure on prices. However, the forecast is temperature dependent. In the
near term, warmer-than-forecast temperatures in the third quarter that increase natural gas-
fired electricity generation could cause prices to be higher than EIA’s forecast. Similarly,
although EIA forecasts Henry Hub prices will rise to an average of $3.05/MMBtu in January
2020, severely cold winter temperatures could cause prices to spike much higher, although a
mild winter could keep prices at less than $3/MMBtu.

Natural gas futures contracts for December 2019 delivery that were traded during the five-day
period ending July 3 averaged $2.57/MMBtu. Current options and futures prices indicate that
market participants place the lower and upper bounds for the 95% confidence interval for
December 2019 contracts at $1.64/MMBtu and $4.03/MMBtu, respectively.
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Coal

Coal Supply. EIA forecasts that U.S. coal production will decline by 72 million short tons (MMst)
(9%) in 2019. Coal supply is expected to decline across all regions of the United States in 2019.
EIA forecasts production in the Appalachia region will decline by 7% this year as a result of
falling export demand. Appalachia was the only U.S. region where production grew in 2018 as a
result of strong export demand. EIA forecasts that interior and Western region production will
decline by 6% and 12%, respectively, in 2019, primarily as a result of lower domestic
consumption. The 2019 forecast production of 684 MMst would be the first time U.S.
production would be less than 700 MMst in more than 40 years. In 2020, EIA expects total U.S.
coal production to decline by 45 MMst (7%) because both exports and domestic consumption
are expected to continue to weaken.

Coal Consumption. EIA estimates that total U.S. coal consumption for 2019 will decline by 98
MMst (14%) from 2018 levels and will decline by a further 22 MMst (4%) in 2020. Nearly all coal
consumed in the United States is for electric power. The decrease in coal consumption reflects
increases in the share of electricity generation from other energy sources, particularly from
natural gas and renewables.

Coal Trade. U.S. coal exports in 2018 were 116 MMst, 19% higher than in 2017. EIA expects that
some global market conditions that recently favored U.S. coal exports will diminish, contributing
to U.S. exports falling to 96 MMst in 2019 and to 88 MMst in 2020.

The top five destinations for U.S. coal exports in 2018 were India, South Korea, Japan, Brazil, and
the Netherlands. Exports to these countries accounted for 50% of the coal exported in 2018. EIA
assumes coal exports to Asia will remain robust, as a result of strong demand in the region.
Shipments to India, Japan, and South Korea accounted for 35% of exports in the first quarter of
2019. Comparatively, EIA expects coal exports to North America to be sluggish, with Canada and
Mexico accounting for only 4% of total exports to date.

EIA forecasts that U.S. coal imports will be almost 7 MMst in 2019, which would be a 10%
increase over 2018. Hotter temperatures in the Southeast have likely contributed to a marginal
increase in electricity demand for thermal coal, met by competitively priced shipments from
South America (particularly Colombia). EIA expects that coal imports will decline through 2020.
EIA forecasts that coal imports will total about 5 MMst in 2020.

Coal Prices. EIA estimates the delivered coal price to U.S. electricity generators averaged $2.06
per million British thermal units (MMBtu) in 2018. EIA forecasts that coal prices will be
$2.10/MMBtu in 2019 and $2.12/MMBtu in 2020.

Electricity

Electricity Consumption. After declining an estimated 1.6% during the first half of the year
compared with the same period in 2018, EIA expects total U.S. retail sales of electricity during
the third quarter of 2019 (July—September) to be 2.9% lower than the same period last year.
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This lower expected level of electricity consumption during the upcoming months is primarily
attributed to a forecast of cooler summer temperatures, which reduces air conditioning use in
the residential and commercial sectors.

The National Oceanic and Atmospheric Administration (NOAA) forecasts that total U.S. cooling
degree days (CDD) during the third quarter of 2019 will be 14% lower than in 2018 and 5% lower
than the previous 10-year (2014-18) average. Compared with the same period last year, EIA
forecasts residential retail electricity sales in the third quarter of 2019 will decline by 5% and
commercial electricity sales will decline by 2%.

Retail sales of electricity in the U.S. industrial sector increased by an estimated 0.6% during the
first half of 2019 compared with the same period last year. This increase was driven by strong
growth in industrial production during the first quarter, when the U.S. electricity-weighted
manufacturing index grew 1.7% year over year. Projected slowdowns in industrial production
during the remainder of the year, especially in primary metals, contribute to EIA’s forecast of a
1.0% drop in industrial sector electricity sales during the second half of 2019 compared with the
second half of 2018.

For all of 2019, EIA expects total U.S. retail sales of electricity will be 1.9% lower than annual
sales last year. Forecast annual sales of electricity to the residential sector decline by 3.6% in
2019, and commercial electricity sales fall by 1.2%. EIA expects annual U.S. industrial electricity
sales to remain flat this year. EIA expects total electricity sales across all sectors to increase by
0.4% in 2020.

Electricity Generation. EIA expects total U.S. electricity generation to decline 2.2% in 2019 to an
average of 11.2 gigawatthours per day (GWh/d) as a result of lower than expected demand for
electricity. Forecast total U.S. electricity generation in 2020 is relatively unchanged from this
year.

Electricity generation from coal-fired power plants accounts for 24% of EIA’s forecast total U.S.
generation in 2019, down from 27% last year. Recent retirements of coal-fired generating
capacity are a primary factor behind EIA’s forecast decline in coal generation. The U.S. electricity
industry has retired almost 18 gigawatts (GW) of coal-fired generating capacity since the
beginning of 2018, with an additional 4 GW planned to retire by the end of this year and 3 GW in
2020. These recent retirements represent 10% of the U.S. coal-fired generating capacity that
was operating at the end of 2017.

EIA’s forecast reduction in coal-fired electricity generation is offset by increased generation from
natural gas-fired power plants and renewable energy. EIA expects the share of total U.S.
electricity generation fueled by natural gas to average 38% in 2019, up from 35% in 2018. Some
of the forecast increase in natural gas generation is driven by a projected 19% decline in the cost
of natural gas delivered to electric generators. Natural gas fuel prices have been relatively low
for a number of years, with the delivered fuel price averaging $3.54 per million British thermal
units (MMBtu) in 2018 compared with $4.98/MMBtu in 2014. EIA expects the delivered natural
gas price to average $2.87/MMBtu in 2019.
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The sustained low cost of natural gas in the United States has encouraged the electricity
industry to continue adding new natural gas-fired generating capacity. In 2018, the total natural
gas combined-cycle capacity in the United States surpassed the amount of capacity fueled by
coal. Many of these new natural gas power plants use advanced designs that permit greater
capacity than coal-fired power plants. The industry added more than 17 GW of natural gas
combined-cycle capacity in the United States in 2018, which was the largest addition since 2004.
Almost 14 GW of new U.S. combined-cycle capacity is scheduled to come online in 2019 and
2020.

The Oyster Creek nuclear power plant retired in September 2018, and the Pilgrim Nuclear power
station retired in May 2019. Reactors at four other nuclear power plants in the United States are
scheduled to retire by the end of 2020. These capacity retirements account for a little less than
5% of the nuclear capacity that was operating at the end of 2017. Despite these closures, overall
U.S. nuclear generation is not declining as fast as capacity because some power plants are
undergoing uprates in capacity and the time needed for refueling and maintenance has declined
in recent years. EIA expects nuclear power’s share of U.S. total generation to average 20% in
2019 and 19% in 2020.

Renewables Generation and Capacity. Renewable generation provided 17% of total electricity
generation in 2018, and EIA expects the share of generation from renewable sources to increase
to 18% in 2019 and to 20% in 2020. Hydropower was 7% of total generation in 2018, and EIA
forecasts that it will be about that share in 2019 and in 2020. EIA forecasts that the share of
total generation for renewables other than hydropower, which was 10% in 2018, will rise to 11%
in 2019 and to 13% in 2020 with wind providing more generation than hydropower in 2019 and
2020 for the first time on record.

Based on the most recent data reported to EIA, almost 6 GW of utility-scale solar photovoltaic
(PV) capacity will be added in the United States in 2019 and about 9 GW in 2020. Much of this
new capacity is planned in the southeast United States, particularly Florida and the Carolinas, as
well as Texas. In these regions, solar production matches summer peak demand. EIA also
expects nearly 10 GW of small-scale solar PV capacity to be installed during 2019 and 2020,
mostly in the residential sector.

Domestic PV markets continue to adjust to several factors. Tariffs on PV modules imported into
the United States started at 30% in January 2018 and are scheduled to decline five percentage
points annually as they phase out over four years and expire completely after 2021. In addition,
revised PV installation targets in China produced a near-term surplus of PV modules that the
international market is still rebalancing. The Internal Revenue Service published a safe-harbor
provision for PV installations to qualify for a 30% investment tax credit, which allows for a four-
year construction period upon project initiation (considered to be the start of physical
construction or the expenditure of 5% of project value).

EIA expects U.S. wind generating capacity to increase from 94 GW at the end of 2018 to almost
108 GW at the end of 2019 and to 118 GW by the end of 2020. Because wind capacity often
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comes online at the end of the calendar year, increases in generation generally occur in the
following year.

The construction of new U.S. wind capacity through 2020 is strongly affected by the phase-out
of the federal Production Tax Credit (PTC) for wind, which began with projects under
construction starting after December 2016. Such projects take several years to complete, and
the last group of projects eligible for the full $24 per megawatthour tax credit will start to enter
service in significant numbers in 2019. Congress has discussed extending the tax credits. If the
tax credit is not extended, construction activity will likely taper off after 2020 as projects started
in 2016 approach the limit of their safe harbor provisions. The construction pipeline will begin to
shrink a result of reduced PTC pay offs for projects beginning construction in 2017 and later.

Electricity Retail Prices. EIA’s forecast U.S. retail electricity price for the residential sector
averages 13.1 cents per kilowatthour in 2019, which is 1.5% higher than the average retail price
in 2018. Forecast residential prices increase by an additional 1.1% in 2020. EIA expects
commercial sector electricity prices to increase by 0.2% in 2019 and by 0.3% in 2020 and
forecast industrial prices to decline by 1.2% this year and then rise by 1.3% in 2020.

U.S. Economic Assumptions and Energy-Related Carbon Dioxide Emissions

Production, Income, and Employment. EIA used the June 2019 version of the IHS Markit
macroeconomic model with EIA's energy price forecasts as model inputs to develop the
economic forecasts in STEO.

Using the IHS Markit model, EIA forecasts real gross domestic product (GDP) to grow by 2.5% in
2019 and by 1.8% in 2020, compared with 2.9% growth in 2018. EIA forecasts that total
industrial production will increase 1.2% in 2019 and 1.0% in 2020— down from 3.9% growth in
2018. Nonfarm employment, which grew by 1.7% in 2018, is forecast by EIA to increase by 1.6%
in 2019 and by 1.1% in 2020.

Expenditures. EIA forecasts private real fixed investment to grow by 1.4% in both 2019 and
2020, compared with 5.2% growth for 2018. Real consumption expenditures, which grew by
2.6% in 2018, are forecast by EIA to grow by 2.4% in 2019 and by 2.2% in 2020.

Using the IHS Markit model, EIA forecasts U.S. exports to grow by 1.3% in 2019 and by 2.9% in
2020, compared with 4.0% growth in 2018. Imports are forecast by EIA to grow by 0.7% in 2019
and by 2.8% in 2020, compared with 4.5% growth in 2018. Total government expenditures are
forecast by EIA to increase by 2.2% in 2019 and by 1.5% in 2020, compared with an increase of
1.5% in 2018.

Energy-Related Carbon Dioxide Emissions. After increasing by 2.7% in 2018, EIA forecasts that
energy-related carbon dioxide (CO2) emissions will decrease by 2.2% in 2019 and further
decrease by 0.7% in 2020. Energy-related CO2 emissions are sensitive to changes in weather,
economic growth, energy prices, and fuel mix. In 2018, the winter was colder and the summer
hotter than in 2017, and the economy grew by almost 3%, contributing to higher CO2 emissions.
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Energy-related CO2 emissions for the first quarter of 2019 were up slightly compared to the first
quarter of 2018—1 million metric tons—with increases from natural gas offset by reductions
from coal and petroleum. For the rest of the year, as forecast weather is closer to normal and
economic growth moderates, EIA forecasts that emissions will decline. The change in fuel mix
for electricity generation also helps to moderate CO2 emissions growth in 2019 and 2020.

Notable forecast changes

e For more information, see the detailed table of forecast changes.
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Petroleum and natural gas markets review

Crude oil

Prices: The front-month futures price for Brent crude oil settled at $63.82 per barrel (b) on July
3, 2019, an increase of $2.54/b from June 3. The front-month futures price for West Texas
Intermediate (WTI) crude oil for delivery at Cushing, Oklahoma, increased by $4.09/b during the
same period, settling at $57.34/b on July 3 (Figure 1).

Figure 1. Crude oil front-month futures prices
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€1a) CME Group and Intercontinental Exchange, as compiled by Bloomberg L.P.

Concerns over conflict in the Middle East as well as large inventory declines in the United States
likely put upward pressure on crude oil prices. Prices increased on June 20 following an Iranian
attack on a U.S. military drone near the Strait of Hormuz, where, a week before, two oil tankers
were attacked in the region. In addition to risks of crude oil supply disruption, members of the
Organization of the Petroleum Exporting Countries (OPEC), along with several non-OPEC
countries, met in Vienna and agreed to extend their existing voluntary production cuts through
March 2020. The outlook for global economic growth, however, continues to decline along with
expectations for petroleum demand growth.

Pet