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U.S. Natural Gas: Becoming Dominant

In the beginning of the 21% century, natural gas prices were increasing and the United States was

viewed as a growing natural gas importer. Multiple liquefied natural gas (LNG) import terminals MichaellRatner

were built while existing ones were recommissioned and expanded. However, the market Specialist in Energy Policy
conditions also drove domestic producers to innovate. As average U.S. prices peaked in 2008, -re-acte--@crs.loc.gov
domestic shale gas production was brought to market. Improvements in technologies such as

hydraulic fracturing and horizontal drilling made the development of unconventional natural gas For a copy of the full report,
resources such as shale and other lower-permeability rock formations economically possible. please call 7-.... or visit
Improved efficiency has lowered production costs, making shale gas production competitive at WWW.CFS.gOV.

almost any price. The large amount of natural gas brought to market enabled large-scale exports

from the United States. Of today’s total global trade in natural gas, some 35% takes the form of LNG.

October 30, 2019

As U.S. natural gas production increased and prices fell, U.S. consumption of natural gas grew. The rise in consumption did
not keep pace with production, so companies turned to greater exports of natural gas, first by pipeline to Mexico and then as
LNG to other parts of the world. The United States started exporting LNG from the lower-48 states in February 2016. The
entrance of the United States as an exporter of LNG has caused significant changes to LNG markets. The U.S. natural gas
market is one of the few that does not link the price of natural gas to oil, and this has carried in to LNG contracts. Some
buyers view U.S. LNG exports as a hedge against oil prices. U.S. exporters do not require destination clauses, although
where U.S. LNG exports end up must be reported to the U.S. Department of Energy. The relatively low price of U.S. natural
gas has also helped consumers in other regions negotiate better prices for imports from non-U.S. sources.

The United States is poised to rise in the export rankings and may have the most LNG export capacity, worldwide, within the
next five years. According to projections by the U.S. Energy Information Administration (EI1A), U.S. natural gas production,
consumption, and exports will continue to grow for decades to come, while U.S. prices are projected to stay relatively low.
One aspect of EIA projections is a status quo assumption when it comes to technology, laws and regulations, and markets
among other things. As the advent of shale gas has shown, changes to the industry happen and may happen in significant
ways and quickly.

Natural gas has been and continues to be a topic of interest for Congress. One hundred bills have been introduced in the 116™
Congress related to different aspects of natural gas. Natural gas may play a bigger or smaller role in the U.S. economy
depending, in part, upon congressional actions. Nevertheless, natural gas is an integral part of the U.S. and global energy mix.
Knowing the major natural gas producing and exporting nations and how natural gas is transported for export are essential to
understanding the sector and how U.S. natural gas fits into the global market.
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U.S. Natural Gas: Becoming Dominant

Introduction: U.S. Natural Gas Sets a High Mark

Table |.United States Rising in the Global Natural Gas Ranks

1998 2008 2018
Production 2 2 |
Consumption I | |
Imports I | 3
Exports I 9 4
Pipeline 8 6 4
Liquefied Natural Gas (LNG) 7 16 4
Primary Energy 29 33 28

Source: BP Statistical Review of World Energy, https://www.bp.com/content/dam/bp/business-sites/en/global/
corporate/pdfs/energy-economics/statistical-review/bp-stats-review-20 | 9-full-report.pdf.

Notes: Primary Energy ranks countries by the percent of natural gas as a primary energy source.

In 2019, the United States stands atop the international natural gas world.! The United States is
the largest producer of natural gas (NG) (Figure 11), is the largest consumer of natural gas, has
the most natural gas storage capacity, and has the biggest and most expansive pipeline network.
Production from shale formations (Figure 7) has transformed the United States from a growing
importer of natural gas to an increasing exporter (Figure 12), with some of the lowest prices in
the world (Figure 10). The United States is the 4™ largest exporter of natural gas (Figure 17), but
its capacity by pipeline and by ship is growing. How the United States transformed its natural gas
sector is a story of market competition, technological innovation, and other factors. As natural gas
has played a bigger role in the U.S. economy, congressional interest in it has grown, as measured
by the number of bills introduced (Figure 19).

! For additional information on global natural gas issues and data see, CRS Report R41543, Natural Gas: A Key Part of
the Global Energy Mix, by Michael Ratner.
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Figure |.The Vast U.S. Natural Gas Infrastructure Network
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Source: S&P Global Platts, March 2019.
Notes: The United States has approximately 3 million miles of mainline and other natural gas pipelines. For context, the continental United States is about 2,700 miles

wide and 1,600 miles long. U.S. natural gas import infrastructure was designed to bring natural gas mainly to the Gulf of Mexico and then distribute it around the country
by an extensive pipeline network. The locations of the icons on this map are not representative and may have been moved for clarity. Puerto Rico, with an LNG import

terminal, is shown at the lower right. Other U.S. territories are not included because they do not have natural gas infrastructure.
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U.S. Natural Gas: Becoming Dominant

1998-2008: Prices Spark Innovation

In 1998, the United States was the 2™ largest national producer of natural gas behind Russia
(Figure 11), and the largest consumer.? U.S. consumption outpaced production that year by more
than 1,400 billion cubic feet (BCF) or 7% of consumption, and the United States was viewed as a
growing importer of natural gas. Natural gas comprised 24% of the U.S. energy mix in 1998, and
that figure remained unchanged in 2008. Canada supplied about 97% of U.S. imports in 1998.3
Between 1998 and 2008, the difference between U.S. production and consumption averaged
1,764 BCF annually. In 1998, U.S. natural gas consumption was mainly in the industrial sector,
but by 2008 natural gas used to generate electricity equaled its use in the industrial sector. During
this same time period, average annual U.S. natural gas prices quadrupled, reaching a peak in June,
2008.

Figure 2. The Impetus for Change
Rising Prices and Growing Demand

#¥ 1998-2008 Change NG = Natural Gas
U.S. NG Price ($/mmBtu) U.S. NG Supply and Demand (BCF)
Avg. Annual
512 30,000 Difference
1,764
U.S. Price $3.86 U.S. Consumption
#324% ; 5%
58 20,000 @=-==7""""~ ;___,.-—*'3
U.S. Production
46%
54 10,000
2,
9209 U.S. Imports
U.S. Exports s
sU T T T T T T T T T T O 1 T T T T T T T T T T
1998 2008 1998 2008
U.S. Primary Energy by Source U.S. NG Imports by Source U.S. NG Consumption by Sector
100% — Renewables 100% — Non-NA 100% —— ____¥~ Vehicles .
B B Nuclear Commercial
Coal Residential
vV PLLY Natural Gas ;
. . 97% I 90% RELELE] Industrial
Petroleum Electricity
3K Generation
0% — 0% — 0% —
1998 2008 1998 2008 1998 2008

Source: U.S. Energy Information Administration (EIA), https://www.eia.gov/naturalgas/.

Notes: The NG price represented above is the spot price, the current market price at which natural gas may be
bought and sold. BCF = billion cubic feet. $/mmBtu = U.S. dollars per million British thermal units.

2 The United States was the top consumer of natural gas throughout the time period 1998-2018, and well before that.

3 For more information on U.S.-Canada energy relations see, CRS Report R41875, The U.S.-Canada Energy
Relationship: Joined at the Well, by Paul W. Parfomak and Michael Ratner.
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U.S. Natural Gas: Becoming Dominant

From 1998 to 2008, the United States added to its LNG import capacity by expanding existing
facilities and constructing new import terminals. Import capacity in 2008 was almost 4,800 BCF,
with an additional 2,000 BCF added later. There were also more than 20 additional import
projects at various stages of development, most of which were never built because the market did
not need additional import capacity as the United States moved toward being an exporter.

Figure 3. Import Capacity Geared Up

Q@610
(]
(OF!
s,11“‘ o,
. 9
7
o
Year Year Total Capacity

LNG Import Facilities Open Expanded  (Annual BCF)
@ Everett (Massachusetts) 1971 378
@ Cove Point (Maryland) 1978 2004/09 657
@ Elbalsland (Georgia) 1978 2006 584
@ Lake Charles (Louisiana) 1982 2005/06 767
® Penuelas (Puerto Rico) 2000 110
® Northeast Gateway Deepwater (Massachusetts) 2007 292
@ Freeport (Texas) 2008 548
@ Sabine Pass (Louisiana) 2008 1,460
. Cameron (Louisiana) 2009 657
. Neptune (Massachusetts) 2009 146
@ Golden Pass (Texas) 2010 730
@ Gulf LNG Clean Energy (Mississippi) 201 548

Source: S&P Global Platts, March 2019.
Notes: BCF = billion cubic feet.
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U.S. Natural Gas: Becoming Dominant

Shale Gas: Technological Breakthroughs

In the mid-2000s, as LNG import terminals were capturing headlines in the U.S. effort to meet
growing demand, some small and mid-size production companies were trying to figure out how
to produce the massive resources of natural gas that were trapped in shale formations. Multi-stage
hydraulic fracturing and improved directional drilling capability were the keys to unlocking these
resources.

Figure 4. Hydraulic Fracking Goes Far and Deep

Shale
Formations

. -9

Wellhead

1,000 feet Cement

2,000 feet

3,000 feet

4,000 feet

SHIAV1 A00H SNOIAYIdINI

Hydraulic

5,000 feet
Fractures

Target
6,000 feet Formation

Source: American Petroleum Institute (APl), modified by CRS.

Notes: Although hydraulic fracturing is an enhanced recovery technique used by the oil and natural gas industry
for decades, advances in the technology were needed to enable cost-effective production of natural gas from
shale and other low permeability rocks. This graphic shows a simplified representation of the two key advances,
horizontal drilling and multi-stage hydraulic fracturing.
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U.S. Natural Gas: Becoming Dominant

During this time, there were wide swings in U.S. daily natural gas prices as market conditions
changed, sometimes quickly. Nevertheless, prices trended upward until the loss of economic
activity from the Great Recession decreased demand. As prices rose, interest in developing shale
gas grew.

Figure 5. High Prices Drive Innovation

$/mmBtu Advent of
Shale Gas
516 Daily
Price
512
Annual
Price
58
54
Great
Recession
50I T T T T T T T T T T T
1998 2008 09

Source: EIA, https://www.eia.gov/dnav/ng/hist/rngwhhdd.htm, and BP Statistical Review of World Energy, p. 37,
https://www.bp.com/content/dam/bp/business-sites/en/global/corporate/pdfs/energy-economics/statistical-review/
bp-stats-review-20 | 9-full-report.pdf.

Notes: Demand for natural gas is closely linked to economic activity; however, short-term price spikes tend to
be weather related. $/mmBtu = U.S. dollars per million British thermal units.
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U.S. Natural Gas: Becoming Dominant

Shale gas started to come to market near the end of 2008 concurrent with the start of the Great
Recession. The increased supply of natural gas, together with reduced demand, caused prices
globally to plummet (Figure 10). New production in the northeast, especially in Pennsylvania,
began to grow rapidly. The percentage of U.S. natural gas production from shale also started to
rise.

Figure 6. The U.S. Natural Gas Juggernaut

Natural Gas Production (BCF)

None
11,000 3,000
Advent of
Shale Gas 2008-2017
2008 Change 2017
20,159 BCF Total 4 35% 27,291 BCF
PA 4 2,631%

OH 4 1,919%

D WV 4 521% D_ w

Source: EIA, https://www.eia.gov/dnav/ng/ng_prod_sum_a_EPGO_FPD_mmcf_a.htm.

Notes: 2017 is the latest year for which EIA has reported natural gas production by state. The Marcellus Field in
Pennsylvania catapulted production in that state as well as Ohio and West Virginia. BCF = billion cubic feet.

Figure 7. Shale Resources Unlocked

Advent of
Shale Gas Total Natural 30,439
Gas Production 27,291
I
BCF
19,024 20159 71% of total
— Shale natural gas
Gas production
in2018
Other
r T T T T T T T T T T T T T T T T T T T T
1998 2008 17 2018

Source: EIA, https://www.eia.gov/dnav/ng/ng_prod_shalegas_s|_a.htm.

Notes: The U.S. natural gas industry knew there were large quantities of natural gas in shale formations, but
could not produce the gas economically in significant quantities until 2008. BCF = billion cubic feet.
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U.S. Natural Gas: Becoming Dominant

2008-2018: Growing Importer to Net Exporter

Between 2008 and 2018, U.S. production and consumption of natural gas rose, 51% and 28%,
respectively, while domestic prices fell about 65%. Despite the fall in prices, U.S. production
continued to increase almost every year between 2008 and 2018. The cost of producing shale gas
fell as the industry innovated to remain competitive. In 2011, U.S. production started to outpace
consumption and the interest in exporting U.S. natural gas took hold. During this period, natural
gas became more incorporated in the nation’s energy mix, especially in the electrical sector.

Figure 8. U.S. Natural Gas Charges Ahead

Advent of 4/2012:

BCF Shale Gas Gas surpasses  2/2016: Sabine Pass $/mmBtu
40,000 coal in electricity  opens; U.S. begins 516
generation exporting LNG

from Lower-48

2011: Production

30,000 Cotumntion U.S.Production 312
L
20,000 @esaserer® et [P W— U.S. Consumption 58
U.S. Price
10,000 $4
Great
Recession
O T T T T T T T T T T T T T T T T T T T T T 50
1998 2008 " "2 16 2018
U.S. Primary Energy by Source U.S. NG Consumption by Sector
100% — R bl 100%  Vehicles
enewables Commercial
B O e o
Coal Residential

24% NaturaIGas Industrial

N Electricity
0,
Petroleum 22% 2] Generation
0% — 0% —
1998 2008 2018 1998 2008 2018

Source: EIA, https://www.eia.gov/naturalgas/.

Notes: Natural gas produced with oil, known as associated gas, has been rising as U.S. oil production in tight
formations has also increased. Sabine Pass the name of the first LNG export terminal in the lower-48 states and
is owned by the company Cheniere Energy. BCF = billion cubic feet. $/mmBtu = U.S. dollars per million British
thermal units.
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U.S. Natural Gas: Becoming Dominant

As U.S. prices fell, the world took note. In 2010, Cheniere Energy became the first U.S. company
to apply for a permit to export U.S. natural gas from the lower-48 states from its Sabine Pass
facility (which was originally an import terminal), transporting it as LNG.* Liquefaction facilities
like Sabine Pass liquefy natural gas—convert it to LNG—and store it in liquid state so that it can
be shipped globally in specialized tankers. Liquefaction of natural gas is achieved by cooling the
gas to -260° F. At this temperature, the natural gas becomes a liquid and occupies only 1/600" of
its gaseous volume making it economical to send by ship.

Figure 9. State of the Art Facilities and Tankers

Photographyfrom Cheniere Energy
£

Sabine Pass Liquefaction Facility
Applied for export permit: 2010; opened in 2016

Facilities like Sabine Pass liquefy natural gas—convert it to LNG—and store it
in its liquid state so that it can be shipped by boat. (In its gaseous form, natural
gas can only be transported by pipe, which limits potential destinations.)

Natural gas is liquefied by cooling it to -260° F. Specialized tanks and tankers
maintain this temperature, and thus the liquid state, during storage and
shipping. The tankers seen above are modernized; older LNG tankers have the

distinct globe JMasaas.. .

Source: Photograph from Cheniere Energy. Text and map from CRS.
Notes: During shipping, the -260°F temperature must be maintained or the LNG will regasify.

4 The United States has been exporting liquefied natural gas from Kenai, AK, since 1969, with periodic stoppages
recently as natural gas production in the area of Kenai has declined.
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U.S. Natural Gas: Becoming Dominant

U.S. companies were looking to exports of natural gas for additional demand and a way to access
higher world prices. As the global economy improved, natural gas prices outside the United States
began to climb, which increased the number of companies looking to export U.S. natural gas.

Figure 10. U.S. Natural Gas Prices Delink from Other Markets

Advent of 2010: Cheniere applies  2/2016: Sabine Pass opens;
ventol  for permit to export U.5. begins exporting
S/mmBtu Shale Gas  from Sabine Pass LNG from Lower-48
520
516
$12
58
$3.05
54 52.23
$2.16 $3.15
%2.0? Great Economy
$1.86 Recession— Improving
SD T T T T T T T T T T T T T T T T T T T T T
1998 2008 10 16 2018

Source: BP Statistical Review of World Energy, p. 37, https://www.bp.com/content/dam/bp/business-sites/en/global/
corporate/pdfs/energy-economics/statistical-review/bp-stats-review-20 | 9-full-report.pdf.

Notes: U.S. natural gas prices delinked from oil and the rest of the world after the Great Recession and the rise
in shale gas production. JKM is the current Asian spot price, also known as the Japan Korea Marker. Prior to
2008, the Asian spot prices was referred to as Japan CIF, which stands for cargo, insurance, and freight. $/mmBtu
= U.S. dollars per million British thermal units.
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U.S. Natural Gas: Becoming Dominant

By the end of 2009, the United States surpassed Russia as the world’s largest producer of natural
gas. Global production of natural gas rose 28% between 2008 and 2018. U.S. production
outpaced other producers and its share of the global natural gas market rose from 18% to 22%,
while Russia’s fell from 20% to 17%.

Figure 11.U.S. Rises to the Top of Natural Gas Production

Total Global 1998 2008 2018
Production 79,348 BCF 106,703 BCF 136,592 BCF
Top 5 Producers Russia 24%
and % of global U.S. 23%®-—-22-- . 20% 8 22%U.S.
production I
e “-r=-----_@ 17% Russia
18%

Canada7%g .. N 5.00 ¢ 6% Iran
Algeria 4% ® Iran4% g SSessEEEETTTT a8 5% Qatar
Norway 3% 5% Canada
Rest of World  38% 49% 46%

Source: BP Statistical Review of World Energy, p. 32, https://www.bp.com/content/dam/bp/business-sites/en/global/
corporate/pdfs/energy-economics/statistical-review/bp-stats-review-20 | 9-full-report.pdf.

Notes: Some countries experienced declines in economically producible resources, while other countries were
developing their resources, which led to changes in production rankings. The United States became the largest
natural gas producer in 2009. BCF = billion cubic feet.

U.S. Exports on the World Stage

The United States did not begin exporting LNG from the lower-48 states until February 2016.
However, export of natural gas by pipeline, mainly to Mexico, more than doubled during the

2008 and 2018 timeframe.® Mexico imported two-thirds of U.S. pipeline exports and about half of
all U.S. gas exports in 2018.

5 For more information about U.S. cross-border energy trade, see CRS Report R44747, Cross-Border Energy Trade in
North America: Present and Potential, by Paul W. Parfomak et al.
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U.S. Natural Gas: Becoming Dominant

Figure 12. U.S. LNG Exports Add to Growing Pipeline Exports

1969: Alaska began Cove Point  Corpus Christi,
exporting LNG opens Cameron, and
¢ Freeport open
2/2016: Sabine Pass opens;
Advent of U.S. begins exporting
BCF Shale Gas LNG from Lower-48
2019 data
4,000 I not yet
3,613 ,yailable
3,000
LNG
5 000 Total Natural [
/ Gas Exports Pipe to
| Mexico
1,000 96—3‘_—_/-—_——
Pipe to
Canada
0 T T T T T T T T T T 1
2008 2016 2018 2019

Source: EIA, https://lwww.eia.gov/dnav/ng/ng_move_expc_s|_a.htm.

Notes: BCF = billion cubic feet. Sabine Pass, Cove Point, Corpus Christi, Cameron, and Freeport are LNG
ports that are open or scheduled to open in 2019.
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U.S. Natural Gas: Becoming Dominant

U.S. LNG export capacity is on the rise, with six different facilities in operation in 2019 with a
capacity of approximately 2,700 billion cubic feet per year or 7.32 BCF per day. The United
States is the world’s 4™ largest exporter of natural gas overall, and the 6™ largest LNG exporter
(Figure 17). With another 3,000 BCF per year under construction, the United States is poised to
rise in the export rankings and may have the most capacity, worldwide, within the next five years.

Figure 13. Growing U.S. LNG Infrastructure
U.S. LNG Goes to the World

) o QQ\H

16 10-15

Year  Capacity Cumulative Capacity

Status LNG Export Facilities Open (Annual BCF)  (Annual BCF)
Operating © Kenai (Alaska) 1969 73.0 ® 73 before 2016
—o Sabine Pass (Louisiana): Trains -5 2016 1,277.5 |

© Cove Point (Maryland) 2018 299.3 !

—o Corpus Christi (Texas): Train 1 & 2 2019 511.0
—@ Cameron (Louisiana): Train 1 2019 255.5 . 2,672 current capacity

O Freeport (Texas): Train 1 2019 255.5
Approved Freeport: Trains 2 & 3 2020* 255.5 .
and under —— Cameron: Trains 2 & 3 2020* 255.5 :
construction Corpus Christi; Train 3 Unknown 511.0
Sabine Pass: Train 6 Unknown 511.0 5,614 with approved and
. Elba Island (Georgia) Unknown 127.8 under construction
@ Calcasieu Pass (Louisiana) Unknown 5147
@ Golden Pass (Texas) Unknown  766.5
Approved @0 Lake Charles {Louisiana) Unknown 803.0 :
and notunder  §) Magnolia (Louisiana) Unknown 394.2
construction @ Cameron (Louisiana) Unknown 514.7
@3 Port Arthur (Texas) Unknown 678.9 10,384 with all approved
@ Driftwood (Louisiana) Unknown  1,460.0
@ Delfin (Gulf of Mexico) Unknown 657.0
@ Freeport (Texas) Unknown 262.8 ~

* Expected open date.

Source: S&P Global Platts, March 2019.
Notes: BCF = billion cubic feet.
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U.S. Natural Gas: Becoming Dominant

Regionally, Asian countries have imported the most LNG from the United States (44%). Within
Asia, the nations of South Korea, Japan, China, and India are the biggest consumers. However, in
the first half of 2019, China’s imports of U.S. LNG declined by 83% over the same time period in
2018, in part because of the trade dispute between the countries. Thirty-six countries have
imported U.S. LNG since 2016.° Almost half the gas has gone to countries with which the United
States has a free trade agreement, a stipulation for an expedited Department of Energy permit.
Both South Korea and Mexico, the two largest overall importers of U.S. LNG exports, have free
trade agreements with the United States.

Figure 14. U.S. LNG Exports Go Far
Cumulative U.S. LNG Exports

2016 - 1H 2019
2,747 BCF

NORTH SOUTH MIDDLE
AMERICA AMERICA EUROPE AFRICA EAST ASIA

T

FTA COUNTRIES 1,244 BCF

NON-FTA COUNTRIES 1,503 BCF

SPAIN UK EGYPT
105 g 17
ITALY
FRANCE 58
70
NETHERL. .
IAMAICAT 56 TAN 23
BARBADOS 0.6 m PORTUGAL
BAHAMAS 0.2 « 60
HAITI < 0.01 poL. MALTA 4 THAILAND 7
utuls 24 BELGIUM3
GREECE

n

Source: Department of Energy (DOE).

Notes: Each box is sized proportionately to each country’s U.S. LNG imports. |H = first half of 2019. BCF =
billion cubic feet. Dom. Rep. = Dominican Republic. Netherl. = Netherlands. Lith. = Lithuania. UK = United
Kingdom. Pol. = Poland. Sing. = Singapore. S. Korea = South Korea. UAE = United Arab Emirates.

6 For additional information on U.S. LNG exports to the Caribbean see, CRS Report R45006, U.S. Liquefied Natural
Gas (LNG) Exports: Prospects for the Caribbean, by Michael Ratner et al.
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Conclusion: Growth of Natural Gas Continues

Between 2016 and the first half of 2019, U.S. LNG exports have grown by 489%. On a monthly
basis, LNG exports were largest in May 2019 and are expected to continue to grow as additional
port facilities become operational. Meanwhile, there has been no corresponding rise in U.S.

natural gas prices due to increased exports.

Figure 15.U.S. Growth in Natural Gas Exports

Advent of
BCF Shale Gas
10,000
ACTUAL | PROJECTION u.s. Export
8,000 2/2016: Sabine Pass
opens; U.5. begins
exporting LNG
from Lower-48
6,000
4,000
2,000 U.S. Import
(U S E R N R N R S S A BN A N N N R RN A R N N A R A R A N R N B
1998 2008 2018 2028 2038

Source: EIA, https://www.eia.gov/naturalgas/data.php#imports and https://www.eia.gov/outlooks/aeo/data/
browser/#/?id=76-AEO20 | 9&cases=ref20|9&sourcekey=0.

Notes: BCF = billion cubic feet.
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Since February 2016, there has been about, on average, a $1.74 price differential between U.S.
spot prices and U.S. LNG export prices. In addition to the price of U.S. spot natural gas, the
current price at which natural gas can be bought or sold, importers take into account the cost of
liquefying the natural gas, transporting it, regasifying it, and moving it to consumers. Natural gas
is expensive to liquefy and transport and requires sophisticated technology.

Figure 16. Export Growth Produces Little Effect on Domestic Natural Gas Prices

2/2016: U.S. begins exporting

BCF  LNG from Lower-48 $/mmBtu

150 | 59
LNG Export Price -

100 56
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LNG Exports
0 S0

2016 2017 ' 2018 "19 through Q2.

Source: EIA, https://www.eia.gov/dnav/ng/hist/rngwhhdd.htm and DOE.
Notes: The spot price is the current market price that natural gas may be bought and sold. BCF = billion cubic
feet. $/mmBtu = U.S. dollars per million British thermal units.
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Even though the United States is the largest producer of natural gas in the world, it is not the
largest exporter. Russia, mainly through its pipeline exports to Europe, remains the largest overall
exporter of natural gas. Qatar was the largest exporter of LNG in 2018, but Australia is projected
to surpass it in 2019.

Figure 17. United States Rising in the Ranks of Natural Gas Exporters

Top natural gas exporters in 2018 BCF
AlING Exports Pipeline Exports LNG Exports

#1 Russia 8,755 #1 Russia 7,875 #1 Qatar [N 3,701

#2 Qatar 4414 #2 Norway 4,037 #2 Australia [ 3,242

#3 Norway 4,270 #3 Canada 2,726 #3 Malaysia . 1,165

#4 U.S. 3,390 #4 U.S. 2,387 #4 U.S. . 1,003

Source: BP Statistical Review of World Energy, pp. 40-41, https://www.bp.com/content/dam/bp/business-sites/en/
global/corporate/pdfs/energy-economics/statistical-review/bp-stats-review-20 | 9-full-report.pdf.

Notes: BCF = billion cubic feet.

Whereas the United States was the target market for LNG exporters in 2008, it is now a net
exporter of natural gas and has seen its imports diminish by 27% since 2008. Industry analysts

expect U.S. exports to rise significantly over the next few years. LNG now accounts for 35% of
global natural gas trade.

Figure 18. Continued Growth Projected for Natural Gas

1998-2038
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Source: EIA, https://www.eia.gov/naturalgas/ and https://www.eia.gov/outlooks/aeo/data/browser/.

Notes: EIA projections assume that current market conditions and U.S. policy continue throughout the time
period. BCF = billion cubic feet. $/mmBtu = U.S. dollars per million British thermal units.
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Energy issues have been a perennial topic of interest to Congress. Natural gas, especially since
the advent of shale gas, has grown in importance and congressional interest. Exports of natural
gas by pipeline and particularly LNG by ship have added to the significance of natural gas’
interest to Congress. In the 116™ Congress, 100 bills have been introduced covering a wide
variety natural gas related topics, from production, exports, infrastructure, the environment, and
employment, among other things.

Figure 19. Congressional Interest Grows as Natural Gas Plays a Bigger Role

198
185 180 177 As of
147 10/28/19
116
100
# of bills
introduced ©

containing term
“natural gas” 18 30 27 22

Congress 105th 106th 107th 108th 109th 110th 111th 112th 113th 114th 115th 116th

Source: http://www.congress.gov.

Notes: CRS searched the Congress.gov website for any bill introduced since the 105t Congress that contained
the term “natural gas.” Each Congress encompasses two years. The 105t Congress includes 1998, which is the
beginning of the time period for most of analysis in this report. The |16t Congress only includes 2019 data.

Author Contact Information

Michael Ratner
Specialist in Energy Policy
fedacted@crs.loc.goy 7-....

Acknowledgments

Amber Wilhelm in CRS’s Publishing and Editorial Resources Section contributed greatly to the conception
and development of this report. Her creativity in presenting the data added greatly to the report. Former
Research Intern Olivia Koshute helped initiate this report through data gathering and organizing.

Congressional Research Service R45988 - VERSION 2 - NEW 18



EveryCRSReport.com

The Congressional Research Service (CRS) is a federal legislative branch agency, housed inside the
Library of Congress, charged with providing the United States Congress non-partisan advice on
issues that may come before Congress.

EveryCRSReport.com republishes CRS reports that are available to all Congressional staff. The
reports are not classified, and Members of Congress routinely make individual reports available to
the public.

Prior to our republication, we redacted phone numbers and email addresses of analysts who
produced the reports. We also added this page to the report. We have not intentionally made any
other changes to any report published on EveryCRSReport.com.

CRS reports, as a work of the United States government, are not subject to copyright protection in
the United States. Any CRS report may be reproduced and distributed in its entirety without
permission from CRS. However, as a CRS report may include copyrighted images or material from a
third party, you may need to obtain permission of the copyright holder if you wish to copy or
otherwise use copyrighted material.

Information in a CRS report should not be relied upon for purposes other than public
understanding of information that has been provided by CRS to members of Congress in
connection with CRS' institutional role.

EveryCRSReport.com is not a government website and is not affiliated with CRS. We do not claim
copyright on any CRS report we have republished.



