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EVOLVING GLOBAL NATURAL GAS MARKETS,
THE INCREASINGLY IMPORTANT ROLE OF
U.S. LIQUEFIED NATURAL GAS, AND THE
COMPETITIVE OUTLOOK

THURSDAY, JULY 11, 2019

U.S. SENATE,
COMMITTEE ON ENERGY AND NATURAL RESOURCES,
Washington, DC.

The Committee met, pursuant to notice, at 10:02 a.m. in Room
SD-366, Dirksen Senate Office Building, Hon. Lisa Murkowski,
Chairman of the Committee, presiding.

OPENING STATEMENT OF HON. LISA MURKOWSKI,
U.S. SENATOR FROM ALASKA

The CHAIRMAN. Good morning, everyone. The Committee will
come to order.

We are meeting this morning to examine the evolving global nat-
ural gas markets, the increasingly important role of U.S. liquefied
natural gas (LNG) as well as the competitive outlook for LNG.

American natural gas production has literally changed the game.
We say that a lot around here about that, but it has been a game
changer. Our production has soared to levels that many never even
thought possible, and that was just about a decade ago. This, in
turn, is boosting our economy as well as our national security. It
is providing a long-term, low-cost, low-emission source of energy for
our manufacturers and residential consumers alike, and we have
such a massive resource base that we can send substantial volumes
abroad.

We are now leading the world in natural gas production. Hope-
fully soon we will also lead in exports. Global demand for LNG, we
know, is increasing. More U.S. LNG export facilities are coming on-
line and more of our friends and allies around the world are build-
ing import facilities.

For the first time since the 1950s, we are now a net exporter of
this abundant resource. Our production is driving the formation of
a global spot market for natural gas. So again, the dynamic around
natural gas, around LNG, is just extraordinary.

The consensus among experts is that LNG will continue to be a
major driver of demand growth well into the next decade, from de-
veloped countries in Europe to fast-growing economies like India.
A few of those experts are with us on today’s panel. They are here
to tell us what is driving these trends, where they may be headed,
and how U.S. LNG fits into the equation.
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We know that we are dealing with a very, very competitive glob-
al market, what I have referred to as a “narrowing window” of op-
portunity. I use this term quite frequently and it seems that I have
been using it for a long period of time but it is, I believe, a “narrow
window” of opportunity to establish leadership in the global gas
trade. I hope we are going to hear ideas this morning on how to
make our exports even more competitive.

I am particularly excited, coming from Alaska, about the role
that my state can play. The Federal Energy Regulatory Commis-
sion (FERC) has just released the draft EIS for the Alaska LNG
project, a great opportunity to move some tremendous reserves of
conventional gas on the North Slope to market. It is a pretty im-
portant milestone for us in the federal permitting process, and we
continue to recognize that Alaska’s gas is a remarkable resource
that will add to the energy security of the U.S. and our allies.

As we look at our growing exports, we should also look at the
ways that the U.S. can support imports by other countries to ad-
vance both our economic and our security interests. I have started
to do that. So today, members will see at their seats a new white
paper that we are releasing this morning. We have entitled it,
“With Powers So Disposed.” This references a quote from President
George Washington’s farewell address.

[The white paper “With Powers So Disposed” follows:]



“WITH POWERS SO DISPOSED”

AMERICA AND THE GLOBAL
STRATEGIC ENERGY COMPETITION

U.S. SENATOR
LISA MURKOWSKI

116™ CONGRESS

Jury 11, 2019




PRESIDENT GEORGE WASHINGTON
FAREWELL ADDRESS
SEPTEMBER 19, 1796

“[O]ur commercial policy should hold
an equal and impartial hand . . .
diffusing and diversifying by gentle
means the streams of commerce, but
forcing nothing... establishing (WITH
POWERS SO DISPOSED, IN ORDER TO
GIVE TRADE A STABLE COURSE, TO
DEFINE THE RIGHTS OF OUR
MERCHANTS, AND TO ENABLE THE
GOVERNMENT TO SUPPORT THEM)
conventional rules . . . the best that
present circumstances and mutual
opinion will permit . . . temporary,
and liable to be from time to time
abandoned or varied, as experience
and circumstances shall dictate ...."”



INTRODUCTION
A Central Position

The President’s National Security Strategy accurately refers to “America’s
central position in the global energy system as a leading producer, consumer,
and innovator.”! Previous generations strived to achieve the status we now
enjoy, using all types of fuel to propel the economic growth of a superpower.
Logistical networks and world-class infrastructure enabled this expansion.

Energy consumption in the United States (1776-2018)
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Source: U.S. Energy Information Administration

The Competitive Environment

Some countries may generate or utilize more units of a particular type of energy
than we do, but no nation delivers as much energy to as many people, as
efficiently, safely, and cleanly - with as much productive effect - as the United
States. Despite our dominant place, other countries - allies, trading partners,
great powers, rivals - are working hard to secure their own positions of
strength within that global energy system. Markets are dynamic and rankings
are not static. Americans must compete every day for our prosperity.

1 National Security Strategy of the United States of America (The White House, December 2017), p. 22:
IJIIns. { f: !:::: !!:]]jlﬁhg]isﬂ gg:: fj!m_cgntglll f.”nlgads ia;l] 2 fl i {E E : _I:jual ] ;:_l;z_;zu] z_“:l!ls Ddf
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ASSESSMENT
A Signal to the World

Over the past decade, the United States energy sector has sent a “signal to the
world.”2 Executive and legislative action renovated the architecture of
American energy - streamlining the regulatory review of natural gas exports,
lifting the de facto ban on crude oil exports, opening up new areas in Alaska and
the Outer Continental Shelf for development, investing in innovative advanced
nuclear reactors, and much else. We produce (96 quadrillion Btu), consume
(101 quadrillion Btu), and trade (46 quadrillion Btu) more energy than ever
before.?

This revolution has occurred as regions outside of North America dominate
worldwide energy consumption growth, a trend which suggests a global
approach to the nation’s energy future may be required.

World total primary energy c ption (2015-2040) -
quadrillion British thermal units eia'
800
700 5% Africa
. India
600
China

500
400
300 rest of world
200
100 OECD Europe

0 United States

2015 2020 2025 2030 2035 2040
Source: U.S. Energy Information Administration

2 .S. Senator Lisa Murkowski, A Signal to the World: Renovating the Architecture of U.S. Energy Exports (January
7, 2014). See also the following reports prepared by the Republican staff of the U.S. Senate Energy and Natural
Resources Committee: Cross Currents: Iranian Oil and the U.S. Export Ban (June 23, 2015); Rendering Vital
Allowing Oil Shi s to L5, Allies (June 9, 2015); 4 Ban for One: The Outdated Prohibition on U.S,
OJ.' Exportsin G.'oba! Context (June 26, 2014); Crude Pro Quo: The Use of Oil Exchanges to Increase Efficiency (May
22, 2014); License to Trade: Commerce Department Authority to Allow Condensate Exports (April 2, 2014); and
Past is Precedent: Executive Power to Authorize Crude Oil Exports (March 3, 2014),
# U.5. Energy Information Administration, Table 1.1 Primary Energy Overview, Monthly Energy Review (June
2019). “Trade"” includes the gross sum of imports and exports.
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Long-Term Relationships

The signal our nation sends to the world must be followed by tangible results.
Memoranda of understanding can be important, but tangible deals with secured
financing, offtake agreements, and delivered cargoes are what guarantee jobs
for Americans. Trade in raw commodities provides considerable economic
processing plants, ports, and other
infrastructure - domestically and internationally - offers innumerable

benefit, and building terminals,

cumulative gains.

Changes in U.S. liquefied natural gas export capacity (2019-2020)
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Case Studies: Natural Gas and Civil Nuclear

Energy-based prosperity requires long-term investments and relationships,
which ultimately form the basis for any enhancement to our national security.

For example:

(1) Natural gas liquefaction and regasification facilities require decadal
contracts, billions of dollars, and years of permitting and construction.
Potential customers with which strategic relationships are critical

abound in the Indo-Pacific region.
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Global LNG import capacity additions (cumulative), 2018-22
billion cubic Teet per day

14 130
——Global regasification capacity (right axis)

12 125 Others
" 120
8 Kuwait
15
6
4

I I 110 India
2 ' I l ! I ! 105 China
0 100

Q3Q4 Q1 Q2Q3 Q4 Q1Q2 Q3 Q4 Q1 Q2Q3 Q4 Q1 Q2
2018 2019 2020 2021 2022

Source: U.S. Energy Information Administration

(2) Civil nuclear projects are impossible without diplomatic (“123")
agreements and often require substantial government-backed
financing, The relationships that develop from such projects provide
decades of further partnership.

Projected nuclear capacity in the IEO2017 Reference case (2010-2040)
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THE STRATEGIC ENERGY INITIATIVE

In his Farewell Address, President George Washington extolled the virtues of
free trade and noted the natural industriousness of the nation. He cautioned
that such trade should follow a “stable course” within a flexible set of rules. This
adaptive architecture would change “as experience and circumstances”
warrant. It is time for the United States government to refine its instruments of
national power, “with powers so disposed,” to strengthen the ability of the
American people to compete fairly in the global energy system.4

The Strategic Energy Initiative will sharpen and direct our tools of energy-
related economic statecraft to enhance the geopolitical posture of the United
States. These tools include federal departments and agencies, such as the
Department of Energy, and trade and finance-related institutions such as the
Trade Development Agency, the Export-Import Bank, and the Development
Finance Corporation (as it evolves from the Overseas Private Investment
Corporation). Congress is uniquely positioned to provide strategic direction
through its constitutional responsibilities of oversight and legislation. By
focusing on long-term relationships, tightly within the nexus of raw
commodities and infrastructure domestically and internationally, the nation
will enhance its security, improve its balance of trade, and secure America’s
position at the center of the global energy system.

CONCLUSION

The strategic environment is a competitive environment. Expanding the global
reach of American energy requires a robust strategy that harnesses our
Nation’s vast means in effective ways to achieve secure and prosperous ends.
The Strategic Energy Initiative seeks to accomplish just that.

ACKNOWLEDGMENTS

The cover image is a portion of a photograph taken by Carol M. Highsmith,
“Dusk view of the Valero Energy Corporation's refinery in Port Arthur, Texas.”
Dated February 27, 2014, it is provided by the Library of Congress:
https://www.loc.gov/item/2014633835/. The official engraved portrait of
President George Washington is provided by the United States Mint.

+ Farewell Address (1796), United States Senate Historical Office (Senate Document No, 106-21).
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The CHAIRMAN. So quite a few years back, but you are at a point
in time where certainly President Washington could never have en-
visioned super-cooled methane molecules being shipped around the
globe in giant tankers, but he did foresee that the American Gov-
ernment would have to work to open up opportunities for its busi-
nesses with other nations in a way that promotes both market
forces as well as our national interests.

The paper effectively lays out a framework to strengthen Amer-
ica’s geopolitical posture by sharpening our tools of economic
statecraft. I think we are very uniquely positioned here in the Con-
gress to provide a level of strategic direction to federal departments
and agencies that are operating in this area.

Just one example is the EXIM Bank, the Export-Import Bank of
the United States. It is nearing the sunset of its current authoriza-
tion in September. This framework that you have in front of you
is certainly going to guide my participation in that discussion.

For those who are sitting out there, the report is available on our
Committee website, and I would be happy to refer you to en-
ergy.senate.gov. But stay tuned for more. I think as this conversa-
tion proceeds, we are going to have, kind of, an uptick in interest
on these very important matters.

I want to thank our witnesses for joining us here today. I look
forward to your testimony, as well as your insight on this very,
very important topic.

With that, I turn to my Ranking Member, Senator Manchin.

STATEMENT OF HON. JOE MANCHIN III,
U.S. SENATOR FROM WEST VIRGINIA

Senator MANCHIN. Thank you, Madam Chairman, and thank you
for convening the Committee today to discuss U.S. LNG and its
role in the global marketplace. And I want to thank each and every
one of the panelists here for trying to help us through this.

There has been an exponential growth in domestic natural gas
production over the past decade, driven in large part by research
and development from the Department of Energy (DOE). There is
potential for more, including opportunities in my home State of
West Virginia which sits on top of an ocean of energy, the
Marcellus, Utica and now we find the Rogersville shales.

Production has increased as has the volume of natural gas ex-
ports. In fact, the United States became a net natural gas exporter
in 2017 for the first time in 60 years which is pretty special. That
is important for our economy and for geopolitical balance around
the world.

Several more LNG export projects are expected to be completed
in the coming years. Once completed, U.S. LNG export capacity is
expected to reach nine billion cubic feet per day by the end of 2019,
Iélaking our country the third largest exporter behind Australia and

atar.

The U.S. Energy Information Administration (EIA) points to a
near doubling of exports over the year before. U.S. LNG exports
were made to 33 countries in 2018. Nearly 60 percent of those ex-
ports were shipped to just four countries: South Korea, Mexico,
Japan and China.



11

The Department of Energy has approved over 20 billion cubic
feet per day in export capacity with another 20 billion cubic feet
per day in pending applications.

The U.S. LNG industry is also growing and reshaping regional
markets toward a global one through more flexible and shorter-
term contracts championed by U.S. businesses. I am encouraged by
this growth and the geopolitical and diplomatic benefits of in-
creased LNG exports from the U.S., particularly to our allies and
friends in Europe.

But I also want to touch on a topic which concerns my colleagues
and me deeply. That is the use of energy as a geopolitical weapon
by countries such as China and Russia. Energy can be a tool for
democracy, but it can also be a weapon.

Russia has for years relied on their energy resources to exert in-
fluence and exact concessions. Central and Eastern Europe are re-
lying on Russia for approximately 75 percent of their gas import
needs. Russia, in turn, uses this reliance for political coercion and
influence, and that is why I oppose the Nord Stream 2 pipeline. We
have got to get back in the game and lead in order to promote
American energy and independence and serve as a bulwark against
Russia and Chinese aggression.

I serve on the Armed Services Committee and previously served
on the Intelligence Committee. I want to be very clear on the fact
that nations have and, if allowed to, will continue to use their en-
ergy resources and infrastructure as geopolitical leverage in times
of conflict and in times of peace to pressure our allies and try to
divide us. It is unacceptable to me that our European allies can be
held hostage by another nation because of its monopoly on natural
gas.

Fortunately, U.S. natural gas is abundant and it is much more
attractive for our allies in Europe to buy from a democracy than
it is from an authoritarian regime.

Meanwhile, China is buying up energy and natural resources
around the world from large parts of Africa, Latin America to Asia,
to right here in the United States of America.

For certain commodities, including the critical minerals vital to
energy technology, China has become the price setter and exerts
enormous influence on rare earth minerals. They have also moved
strategically to vertically integrate manufacturing in certain energy
sectors—such as solar panels—to capture the economic value before
selling into U.S. and other markets.

That is why I support the Appalachian Storage Hub, for example,
to create industry and jobs around our natural gas liquids here at
home rather than shipping them all to China. I just don’t believe
that we should be granting the Chinese government unfettered ac-
cess to our natural resources when that access is not reciprocated.
Both China and Russia use energy resources and show willingness
to manipulate U.S. energy resources to advance their long-term
strategic positions.

In a time when all countries need to focus on solutions to the
common threat of climate change, including the use of natural gas
to lower greenhouse gas emissions, gaming the global energy econ-
omy only benefits our adversaries.



12

With that, Madam Chairman, I look forward to hearing from our
witnesses today and having a vital, important discussion.

The CHAIRMAN. Thank you, Senator.

We will now turn to our witnesses. Again, we appreciate that you
have all joined us here this morning at our invitation.

We will lead off the panel this morning with Steven Winberg,
who is the Assistant Secretary for Fossil Energy at the Department
of Energy. Nice to have you here, Mr. Winberg.

Mr. Dennis Arriola is the Executive Vice President and the
Group President for Sempra Energy. Thank you for being here.

Dr. Melanie Hart is the Senior Fellow and Director of the China
Program at the Center for American Progress. We look forward to
your input this morning.

Mr. Charlie Riedl is the Executive Director at the Center for
LNG.

And finally, Mr. Nikos Tsafos, who is the Senior Fellow for the
Center for Strategic and International Studies, CSIS, as we know
around here.

We thank each of you for your participation here this morning.

Just for your information, we are scheduled to have a series of
three votes at about 11 o’clock this morning. Senate time is less
than certain around here, so we will see how that goes.

But what we would like to do is get your testimony here. We will
have an opportunity to ask questions. I think you will see members
coming and going. Don’t take that as an indicator of lack of inter-
est, just that there is a lot going on this morning. We will continue
to move the Committee even through those votes, but we will give
you more updates as those come.

We will begin with you, Mr. Winberg, and ask that you try to
keep your comments to about five minutes. Your full statements
will be included as part of the record.

Good morning.

STATEMENT OF HON. STEVEN E. WINBERG, ASSISTANT SEC-
RETARY FOR FOSSIL ENERGY, U.S. DEPARTMENT OF EN-
ERGY

Mr. WINBERG. Good morning.

Thank you, Chairman Murkowski, Ranking Member Manchin.
It’s always good to be here to be with you. And it’s my pleasure
to appear before you today to discuss the status of the natural gas
market and the work being done by the Office of Fossil Energy to
support record-setting, U.S. natural gas production.

I had the opportunity this morning, Senator Murkowski, to read
“With Power So Disposed,” and the Department of Energy stands
ready to assist in whatever way we can.

As Senator Manchin said, the United States is now the world’s
largest producer of both natural gas and crude oil. Each month
we're setting new record levels of production. The surge in natural
gas production amounts to an increase of over 60 percent from
2009, and this year’s production is on pace to exceed last year’s by
nearly 10 percent.

The LNG exports, we are now in our third consecutive year as
a net exporter of natural gas and the EIA estimates that the
United States will be an overall net exporter of energy next year.
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These exports are reducing our trade deficit by billions of dollars
each year and increasing our national security.

U.S. LNG cargos have landed in Europe, Asia, Africa, the Middle
East, South America, North America and the Caribbean, 36 coun-
tries in total. And U.S. LNG, so far in 2019, has exceeded 55 cargos
through April of this year. Asia has been the top importing region
of U.S. LNG over the last three years, but much of the LNG this
year has been going to Europe.

At the same time, natural gas has become the primary fuel used
in electricity generation responsible for fuel in over 35 percent of
the power generated in the United States in 2018. The increased
use of natural gas has helped lower energy-related carbon emis-
sions to levels not seen since the late 1980s. According to EIA, U.S.
energy-related carbon dioxide emissions will be four percent below
2018 levels in 2050 as the use of natural gas in the United States
continues to increase.

The Office of Fossil Energy works on both the research and de-
velopment of natural gas technologies as well as the regulatory
space. For R&D, we strive to enhance U.S. economic and energy se-
curity by managing and performing research that maximizes the
efficient and environmentally sound production in the use of nat-
ural gas and other fossil fuels. In our regulatory program, we sup-
port the development of policy options that benefit the U.S. public
by ensuring access to adequate supplies of affordable and clean en-
ergy.

The Administration and DOE have also made it a top priority to
highlight the economic benefits of the Appalachian petrochemical
industry made possible by the surge in natural gas production in
the region. Industry has estimated that an Appalachian petro-
chemical industry can support a total of five ethane crackers,
100,000 jobs and contribute to the revitalization of the region.

These petrochemical plants would also bring in tax revenues to
communities, provide opportunities for hard working Americans to
fundamentally transform their lives and give our nation the oppor-
tunity to diversify its energy and petrochemical production.

DOE remains committed to working with stakeholders at all lev-
els of government, industry and academia to promote these devel-
opments.

There’s no doubt that natural gas has transformed our nation
and the world for the better. It has grown our economy. It has cre-
ated countless American jobs and made our air cleaner. Further,
increased LNG exports also have given our allies a secure source
of energy. Natural gas has proven to be and will continue to be a
vital part of the Trump Administration’s commitment to an all-of-
the-above approach to energy.

So I thank you for the opportunity to appear before you today.
I look forward to your questions.

And finally, I want to thank my wife, Ann Winberg, and our
daughter, Rebecca Burns, for being here with me today. It’s always
good to have family backing you up.

Thank you.

[The prepared statement of Mr. Winberg follows:]
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Testimony of Steven E. Winberg
Assistant Secretary for Fossil Energy
U.S. Department of Energy

Before the
U.S. Senate Committee on Energy and Natural Resources

July 11, 2019

Introduction

Thank you Chairman Murkowski, Ranking Member Manchin, and Members of the
Committee. It is my pleasure to appear before you today to discuss the status of the
natural gas market and the work being done by the Office of Fossil Energy to
support record-setting U. S. natural gas production.

U.S. oil and gas production from shale resources has led us to now be the largest
producer of both natural gas and crude oil in the world. Each month, new record-
setting levels of production are being achieved. The most recent estimates from
the Energy Information Administration’s (EIA) Short-Term Energy Outlook show
daily production of dry natural gas in 2019 and 2020 at 91.4 and 92.8' billion cubic
feet per day, respectively. These amounts are an increase of over 60 percent from
20092, and this year’s production is on pace to exceed last year’s by nearly 10
percent.

These high production rates are expected to continue, and projections from EIA
show dry natural gas production will reach over 111 billion cubic feet per day by
2040 and 119 billion cubic feet per day by 2050.°

The Office of Fossil Energy works on both the research and development (R&D)
of natural gas technologies, as well as in the regulatory space. On the R&D front,
we strive to enhance U.S. economic and energy security by managing and
performing research that maximizes the efficient and environmentally sound
production and use of natural gas and other fossil fuels. At the same time, via our
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regulatory program, we support the development of policy options that benefit the
U.S. public by ensuring access to adequate supplies of affordable and clean energy.

Impacts of Unprecedented Production Gains

The impact of ongoing natural gas production gains, and the national security and
economic prosperity they have ushered, should not be underestimated. We are now
in our third consecutive year as a net exporter of natural gas, and projections from
EIA estimate that the United States will be an overall net exporter of energy next
year.” These exports are not only reducing our trade deficit by billions of dollars
each year®, but are also increasing our national security.

At the same time, over the last few years, natural gas has become the primary fuel
used in electric generation, responsible for fueling over 35 percent of the power
generated in the United States in 2018.° More households are using natural gas as
well, with the majority of U.S. households using natural gas for their space heating
needs’. In 2017, natural gas was delivered to over 69 million residential customers
in the U.S.®

Last year, natural gas spot prices averaged just $3. 15 per one million British
Thermal Units (MMBtu), nearly two-thirds less than what natural gas sold for in
20087, Prices during the first six months of 2019 are lower than last year’s average
spot price, and EIA is forecasting natural gas prices to be below $3.00 per MMBtu
through 2020.?

Lowerenergy prices are helping domestic households and businesses, but exports
of natural gas are also helping our allies and trading partners with enhanced energy
and economic security. According to the International Energy Agency, Europe
saved $8 billon on natural gas last year, largely due to US LNG."!

4 https i/ /www.ei a.gov/todayinenergy/detail. php?id=38152

5 2018 LNG Volume exported: https ./ f'www.eia.gov/dnav/ng/ng move poe? a EPGO ENG Mmcf a.htm
2018 Price of LNG exported: https ://www.eia.gov/dnav/na/ng_move poe2 a EPGO PNG DpWMcf a.htm
In 2018, the U.S. exported 1,083.1 Befor justunder 3 Bef/d atanaverage price of $5.20/Mcf.
Multiplying the two together, it's $5.20/Mcf * 1,083.1 Bcf --->55.63 B.

¢ https ://www.eia.gov/electricity/data/browser/
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A recent study commissioned by DOE and prepared by NERA Economic
Consulting shows that increasing U.S. LNG exports will continue to provide
benefits to the American economy and the American worker for the foreseeable
future.'?

Additionally, the increased use of natural gas throughout our Nation’s economy
has helped lower energy-related carbon emissions to levels not seen since the late
1980s."* Because natural gas is the least carbon-intensive fossil fuel, the expanded
use of natural gas is reducing energy-related carbon dioxide emissions, particularly
in the power sector. The most recent long-term projections from EIA show that
U.S. energy-related carbon dioxide emissions will be 4 percent below their 2018
value in 2050 as the use of natural gas in the United States continues to increase. '

Roleof R&D

The Department of Energy is focused on ensuring a reliable, affordable, and secure
domestic supply of oil and natural gas through research into enhanced recovery
and reduction of the risks associated with domestic oil and gas production,
distribution, and storage.

The U.S. has the most extensive natural gas production, gathering, processing,
storage, and pipeline delivery system in the world. DOE’s Office of Fossil Energy
is focused on the technologies needed to keep the national oil and natural gas
system operating at the highest level of efficiency and reliability. This is done by
developing next-generation pipeline materials; improving the reliability of
gathering, compression, transmission and storage system components; creating
sensor platforms capable of identifying and quantifying operational risks and
methane emissions; advancing technologies for repairing pipeline damage without
disruption of service; and developing cost-effective technologies for the capture
and utilization of methane that would otherwise be flared or vented.

The Office of Fossil Energy is pursuing early-stage research on new enabling
technologies for mitigating against methane emissions and enhancing the cyber-
physical security and resilience of natural gas pipeline infrastructure. These
methane emissions mitigation efforts are focused on a combination of

https://www.eia.gov/totalenergy/data/browser /index.php ?tbl=T12.06#/?f=A&start=1973&end=2018&charted=0-
1-6
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developments in new sensor technologies combined with artificial intelligence for
real-time operational monitoring and early fault prediction as well as advanced
materials for pipelines, including liners and coatings.

In addition to ensuring security and resilience of the current pipeline infrastructure,
these technologies also support the Department’s vision for a more flexible and
intelligent pipeline network designed to meet future challenges.

Methane Ikmissions

Through real-time monitoring of operational conditions, including distributed
chemical monitoring within the pipeline interior, multiple types of fluids and gases
can be transported safely, securely, and in an environmentally responsible manner.
Examples include natural gas and hydrogen transport for power generation as well
as CO: transport for carbon sequestration and utilization.

In areas where natural gas is produced at oil wells but is not economical to
transport for sale, it is often burned at well sites. Flaring and venting during routine
system operations or planned system disruptions is recognized as a significant
waste of a valuable resource. Reducingthe amount of methane that is released to
the atmosphere during natural gas production, processingand transportation is an
important objective for the Program.

Fossil Energy’s long-term objectives for this research are to develop alternatives to
reduce flaring and venting during the production of oil and other routine oil and
natural gas system operations through the conversion of natural gas into value-
added, transportable products. This will enable flared, vented, or otherwise rejected
gas to be monetized instead of lost as an asset.

Fossil Energy’s research on unconventional oil and natural gas developmentis
focused on the production of hydrocarbons, natural gas and oil, from shale
formations. The portfolio of projects is balanced among efforts to indirectly
reduce impacts by improving recovery efficiency; developing and testing cost-
effective environmental regulatory compliance technologies; and more accurately
quantifying and assessing the environmental risks associated with various elements
of the exploration and production process.

Unconventional Qil and Natural Gas Research

Fossil Energy’s unconventional oil and natural gas research is proceeding along
three parallel paths. The first path is to identify and accelerate development of
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economically-viable technologies to more effectively locate, characterize, and
produce natural gas and oil resources, in an environmentally acceptable manner.
The second is to characterize emerging supplies of oil and natural gas at the
resource and reservoir level and publish this information in a manner that supports
effective development. Thethirdis to catalyze the development and demonstration
of new technologies and methodologies for limiting the environmental impacts of
unconventional oil and natural gas development activities. The program advances
these objectives by identifying key research questions that presenta challenge to
industry and identifying enabling technologies to address these questions.

Basin-Specific Research

The Department is also pursuing basin-specific research through the establishment
of field laboratories via public-private partnerships and in coordination with the
National Labs. The Department currently has seven field laboratories in the
Marcellus, Permian, Alaska, Tuscaloosa Marine, and Eagle Ford. These field labs
are addressing ways to increase recovery of unconventional oil and gas resources
and to improve operational efficiency. These projects are researching ways to
improve recovery of light and heavy oil, using natural gas for enhancing oil
recovery, and investigating the potential for multi-play production of
unconventional reservoirs. Recently, we announced the selection of four
additional field lab projects. Our goal is to have a field laboratory in every major
basin in the United States.

Department of Energy’s Statutory Authority

The Department of Energy’s (DOE) authority to regulate the export of natural gas
arises under section 3 of the Natural Gas Act (NGA), 15U.S.C. § 717b. This
authority is vested in the Secretary of Energy and has been delegated to the
Assistant Secretary for Fossil Energy.

Section 3(a) of the NGA sets forth the standard for review of most LNG export
applications:

[N]o person shall export any natural gas from the United States to a foreign
country or import any natural gas from a foreign country without first having
secured an order of the [Secretary of Energy] authorizing it to do so. The
[Secretary] shall issue such order upon application, unless after opportunity for
hearing, [he] finds that the proposed exportation or importation will not be
consistent with the public interest. The [Secretary] may by [the Secretary’s] order
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grant such application, in whole or part, with such modification and upon such
terms and conditions as the [Secretary] may find necessary or appropriate.

The Department has consistently interpreted section 3(a) as creating a rebuttable
presumption that a proposed export of natural gas is in the public interest. Under
this provision, DOE performs a thorough public interest analysis before acting on
applications to export natural gas to non-free trade agreement countries. In
addition, DOE must give appropriate consideration to the environmental effects of
its proposed decisions under the National Environmental Policy Act (NEPA).
Typically for LNG facilities planning to export to non-FTA countries, DOE acts as
a cooperating agency to the Federal Energy Regulatory Commission who leads the
preparation of environmental impact statements or environmental assessments for
proposed LNG export facilities under NEPA.

In the Energy Policy Act of 1992, Congress enacted section 3(c) to the NGA.
Section 3(c) created a different standard of review for applications to export
natural gas to those countries with which the United States has in effecta free trade
agreement requiring national treatment for trade in natural gas. Section 3(c)
requires such applications to be deemed consistent with the public interest and
granted without modification or delay.

The Federal Energy Regulatory Commission (FERC) has jurisdiction under the
Natural Gas Act over the siting, construction, and operation of onshore LNG
export terminals. For offshore LNG export terminals, this authority resides with
the Maritime Administration (MARAD) in the U.S. Department of Transportation
(DOT).

DOE Authorizations to Export Natural Gas

Since January 2017, DOE has granted authority to export natural gas to all non-
sanctioned countries to several export projects including five new domestic large-
scale liquefied natural gas (LNG) projects — Golden Pass and Port Arthur in Texas,
Delfin LNG, which is proposed for offshore Louisiana; and Venture Global’s
Calcasieu Pass as well as the Driftwood LNG project, both proposed in Louisiana.
DOE has also authorized exports from Eagle LNG's small-scale project in
Maxville, Florida, authorized additional capacity at the Freeport LNG project in
Texas as well as the proposed Lake Charles LNG project in Louisiana, and also
authorized the re-export of U.S. natural gas as LNG from two LNG export projects
proposed for siting in Mexico.
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Since DOE began authorizing exports of LNG from the lower 48 states, 32.99
billion cubic feet per day of natural gas has been authorized under section 3(a) of
the Natural Gas Act for export to anywhere in the world not prohibited by U.S. law
or policy. These non-free trade agreement authorizations are primarily spread
across 13 large scale export projects in the United States, seven of which are in
various states of construction and operation in Texas, Louisiana, Georgia, and
Maryland. One facility in the lower 48 states, Cheniere Energy’s Sabine Pass
facility in Louisiana, has been exporting LNG since February 2016. A second
large-scale facility, Dominion Energy’s Cove Point facility in Maryland, began
exports in March 2018. Cheniere’s Corpus Christi began exporting in December
2018, and the Cameron LNG project in Louisiana just exported its first cargo at the
end of May. Two additional export projects, Freeport LNG and Elba Island, are
expected to come online this year. And the Golden Pass project, which announced
its final investment decisions earlier this vear, plans to be online in 2024, At the
time all seven projects online or under construction are completed, the U.S. will
have approximately 14 billion cubic feet of export capacity, positioning the U.S. as
the top global LNG exporter in the world.

At present, there are nine export projects with over 15 billion cubic feet per day of
additional export capacity under review at both FERC and DOE. DOE remains
committed to taking prompt final action following its thorough assessment of LNG
export applications once FERC completes its review. This year, DOE has
completed review and has taken final action on all projects that have received
FERC approvals within two weeks of FERC’s order.

U.S. LNG Exports — Current and Projected

Since LNG exports from the lower 48 began in February 2016, over 2.4 trillion
cubic feet of U.S. natural gas has been exported as LNG. To put that into context,
just last year, the U.S. exported enough LNG to supply all of Poland and
Hungary’s natural gas needs for the year.'* U.S. exported cargos have landed in
Europe, Asia, Aftica, the Middle East, South America, North America, and the
Caribbean — 36 different countries in all. Europe has been the top destination for
U.S. LNG so far in 2019, receiving 55 cargos through April of this year. And, led
by imports into South Korea and Japan, Asia has been the top importing region of

12018 US LNG Exports were 1,083 Befor 30 bem. Per | HS, Poland's estimated 2018 NG demand was 19 bem, and
Hungary’'swas 10 bcm.
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U.S. LNG over the last three vears that the U.S. has been exporting LNG from the
lower 48 states.

Along with the increased export capacity coming online, increased exports of U.S.
LNG are expected to continue to grow. EIA’s most recent Short-Term Energy
Outlook shows that LNG exports will be 4.84 billion cubic feet per day in 2019
and are expected to rise to 6.86 billion cubic feet per day in 2020, Looking long-
term, EIA’s Annual Energy Outlook 2019 projects that U.S. LNG exports will
reach an average of 14.4 billion cubic feet per day by 2029. EIA’s long-term
projections show that U.S. LNG net exports will remain at approximately 14
billion cubic feet per day through 2040.'7

Appalachian Petrochemical Industry

As mentioned earlier, the U.S. energy renaissance has transformed communities
across the country. Through April of this year, natural gas production in the
Appalachian Basin has represented 35'® percent of total U.S. natural gas
production, and that number is expected to increase.'” With this surge in natural
gas production throughout the Appalachian Basin comes the opportunity to fostera
petrochemical industry renaissance in the region. Natural gas — especially the wet
gas found in the Appalachian region — is a vital feedstock for the manufacturing of
a wide array of consumer products that Americans use every day.

Industry has estimated that promoting an Appalachian petrochemical industry can
support a total of five crackers, 100,000 jobs and contribute to the revitalization of
the region.?” Shell is currently constructing an ethane cracker plant in the
Appalachian region, which is currently supporting more than 5,000 union
construction jobs and will support 600 permanent jobs when it is finished. In
addition to Shell’s facility, one in Ohio is on the cusp of a final investment
decision.

These ethane cracker plants support both direct and indirect jobs throughout the
region, bring in tax revenues to communities, provide opportunities for

12 Sum onTD Appalachlan production from Drilling Productivity Report divided by total U.S. dry production
https://www.eia.go troleum/drilling/#tabs-summary-2 and
ja. t | f/ta
13 hetps o fwww.eia.gov/todavinen erzy/detail.php?id=38652
0 https o/ f'www.americanchemistry.com/Appalachian-Petrochem-Study/

8



22

hardworking Americans to fundamentally transform their lives and give our Nation
the opportunity to diversify its energy and petrochemical production. DOE remains
committed to working with stakeholders at all levels of government, industry and
academia to promote these developments.

Conclusion

Natural gas has transformed our Nation and the world for the better. The increased
use and production of natural gas has grown our economy, created countless
American jobs, and made our air cleaner. Further, increasing exports of
domestically produced natural gas to 36 countries around the world has given our
allies a stable, reliable and secure source of clean energy. Natural gas has proven to
be, and will continue to be, a vital part of this administration’s commitment to an
all of the above approach to energy.

Thank you for the opportunity to appear before you today and I look forward to
your questions,
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The CHAIRMAN. That is great. Thank you, Assistant Secretary,
and we welcome your family as well.
Mr. Arriola, welcome.

STATEMENT OF DENNIS V. ARRIOLA, EXECUTIVE VICE
PRESIDENT AND GROUP PRESIDENT, SEMPRA ENERGY

Mr. ARrIOLA. Well, good morning. Thank you, Chairman Mur-
kowski and Ranking Member Manchin and Senators that are here,
part of the Committee. Again, I'm Dennis Arriola. I'm the Execu-
tive Vice President and Group President for Sempra Energy.

Sempra is based in San Diego. We've been in the natural gas
business for over 150 years, and we’re the largest utility holding
company in the United States with nearly 20,000 employees and
serving more than 40 million customers worldwide. Sempra is a
leader in North America’s growing LNG export market, and we’re
pursuing five strategic LNG export opportunities in North America
with access to both the Atlantic and the Pacific Basins. Our
projects include two in Louisiana, one in Texas and two on the
West Coast of Mexico that together could export 45 million tons of
American LNG in the future.

And so, this morning what I'd like to do is just spend a couple
minutes on the U.S. natural gas supply and how we see its impact
to the American economy, how LNG exports can reduce our trade
deficits and benefit our foreign relations and the environmental
benefits of LNG.

As mentioned, the U.S. became a net exporter of natural gas in
2017 for the first time since 1957. And that’s really, it’s thanks to
American ingenuity and to the shale gas revolution. The supply of
inexpensive natural gas is expected to increase to 90 billion cubic
feet per day in 2020, which is a 30 percent increase from 2017. And
this growth in natural gas is good for American consumers, our in-
dustries, for electric generation, but also for international buyers of
LNG. And today, the U.S. accounts for about 22 percent of the glob-
al gas production and is on track to be the largest exporter of LNG
by 2024, maybe sooner.

Growing natural gas production and LNG exports are having a
strong, positive impact on our country and have the potential to
add millions of jobs throughout the entire value stream to the U.S.
economy. And we've seen this firsthand with the economic benefits
at our Cameron LNG export facility in Hackberry, Louisiana. On
May 14th, we produced our first LNG at our Cameron facility and
we had the honor of being joined by the President of the United
States, diplomats from the EU and Japan as well as by some of
your colleagues. Senator Cassidy was able to attend as well. And
then on May 31st, the first tanker departed Cameron with Amer-
ican LNG for the world market. So we're really proud of that mo-
ment.

The U.S. economic impact from Cameron LNG is estimated to be
$336 billion over the life of the project and should generate about
53,000 direct and indirect jobs annually over 20 years which is
equal to about 1.1 million job years.

At our Port Arthur LNG project in Texas, which we’re devel-
oping, we estimate the economic contribution at nearly $290 billion,
or slightly over $11 billion annually over 25 years, with an average
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of nearly 5,700 direct and indirect jobs in Texas and about 41,000
nationally through 2043.

So it’s clear, LNG exports create a lot of jobs, good paying jobs,
here in our country.

Now today, Asia accounts for about 70 to 75 percent of LNG de-
mand and Europe about 15 percent. And while most, not all, but
most of the U.S. export capacity exists today or is being developed
in the Gulf Coast region, it takes an LNG tanker about 21 days to
travel to Asia through the Panama Canal. That is impacting our
competitiveness.

However, Sempra expects to cut that to 12 days or even less by
developing two projects at our import facility in Baja, California,
and Mexico. And when they are completed they will connect with
pipelines from Texas to form, what we’re calling, the Permian to
Pacific Highway, and American LNG will be more competitive in
Asia as a result.

Now, ten Asian countries account for over 80 percent of our trade
deficit, and they happen to be countries that also need LNG. So ex-
porting LNG, not just to China, which is the largest importer in
the world, but to countries like Japan, South Korea, Vietnam, India
and others, could be a true game changer for our trade deficit and
since they all buy LNG, why not buy from the United States, as
long as we're competitive?

Now at the same time, LNG trade can strengthen our relation-
ships with foreign governments by providing alternatives to Rus-
sian gas. And so, Sempra has signed a 20-year LNG agreement
with a Polish oil and gas company and we have preliminary agree-
ments with several major natural gas companies in Europe and
Asia. As a result of these contracts, the U.S. is going to benefit and
the LNG exports will benefit our partners as well.

More than half of the countries in Asia have air quality chal-
lenges and need cleaner natural gas from LNG to displace less
clean resources and combat climate change. So, the trend, obvi-
ously, is to phase out coal-fired power. Natural gas is a logical sub-
stitute because it’s a comparatively low cost and environmental
benefits and it emits 50 percent of the carbon dioxide of coal. And
it also complements the growth of renewable resources like wind
and solar. So as part of an overall portfolio, natural gas makes
sense.

In conclusion, the role of LNG exports in the U.S.” global energy
leadership, I think it’s larger than any of us can actually imagine
and it’s going to continue to grow. Sempra Energy is focused on
helping our country realize its full energy potential by being a lead-
er in the LNG energy export market.

I appreciate the opportunity to be here and look forward to your
questions.

[The prepared statement of Mr. Arriola follows:]
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Testimony by
Dennis V. Arriola
Executive Vice President and Group President
Sempra Energy
U.S. Senate Committee on Energy & Natural Resources
July 11, 2019
Hearing on The Important Role of U.S. LNG in Evolving Global Markets

Chairman Murkowski, Ranking Member Manchin and members of the committee, thank
you for the opportunity to testify before you regarding the evolving and exciting global gas
market and the important role for U.S. LNG exports. Sempra Energy has been in the natural gas
business for over 150 years and a leader in LNG for more than 15 years, so | am happy to be
able to share our experience and outlook with you today. My name is Dennis Arriola and | am
the Executive Vice President and Group President for Sempra Energy.

Sempra Energy is a Fortune 500 energy infrastructure company based in San Diego,
California with revenues of more than $11.6 Billion in 2018. We're the largest utility holding
company in the U.S., serving more Americans their basic energy needs every day. With
approximately 20,000 employees, Sempra serves more than 40 million customers worldwide.
Qur vision is to deliver energy with purpose, and our mission is to be North America’s premier
energy infrastructure company. Our company stands squarely at the intersection of two global
trends: the trend toward cleaner energy, and the trend toward the U.S. as a dominant world
energy supplier.

Qur operating companies include Southern California Gas Company (SoCalGas), the

largest natural gas distribution company in the U.S.; San Diego Gas & Electric (SDG&E) in
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Southern California; Oncor Electric Delivery Company (Oncor) in Texas; and two electric utilities
in South America.

Additionally, our businesses include Sempra LNG and |IEnova, which was one of the first
private companies to invest in the energy sector in Mexico following the reforms that opened
the market for energy infrastructure development. Our |[Enova assets provide some of the vital
infrastructure necessary to support American natural gas producers in exporting U.S. natural
gas to Mexico. Today, Mexico is the largest buyer of U.S. natural gas in the world and 67% of
U.S. natural gas exports flow to Mexico, according to the U.S. Energy Information
Administration (EIA).

Sempra Energy is a leader in North America’s growing LNG export market, developing
the infrastructure to bring cleaner, more reliable and more affordable energy to the world. We
are pursuing five strategically located LNG opportunities in North America, with a goal of
delivering 45 million tonnes per annum (mtpa) of clean natural gas to the largest world
markets, and the ability to dispatch LNG into both the Atlantic and Pacific basins. Those projects
include: Cameron LNG Phase 1, which began producing LNG in May; Cameron LNG Phase 2;
Port Arthur LNG in Texas; and Energia Costa Azul LNG Phase 1 and Phase 2 in Mexico. We
expect that Sempra’s LNG projects have the potential to fuel the equivalent of the world’s fifth
largest economy, opening new markets to American producers and facilitating long-term
demand for abundant, clean American natural gas.

Sempra’s experience as a developer and operator of LNG import and export facilities has
provided us with a keen perspective on the global market for LNG. That perspective and the

opportunities we see ahead in the LNG export market for the U.S., will be the focus of my
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testimony today. I'll touch on U.S. supply, the impact to our economy, the global market, how
LNG exports help reduce our trade deficits, the geopolitical benefits to the U.5. and our allies,

and last but not least, the environmental benefits of LNG.

U.S. Natural Gas Supply

In 2017, the U.S. became a net exporter of natural gas for the first time since 1957.
Thanks to American ingenuity and technology advances, the shale gas revolution, the transition
to cleaner energy resources, and pro-energy policies and legislation, natural gas supply is
expected to increase to 90 billion cubic feet per day (bcf/d) in 2020, which is a 30% increase
from 2017. Most of the increased natural gas is what’s known as associated gas and directly
related to the production of crude oil. As a result, the associated gas is an extra benefit to
producers while they focus on the more valuable oil. If there is available infrastructure, the
associated gas can either be processed and transferred into pipelines and used domestically or
exported as LNG. The abundance of natural gas is great for domestic consumers as it means
lower prices, and a welcome relief to international customers as they now have a strong,
reliable and affordable supplier in the U.S. that can help countries meet their growing energy
needs. The U.S. accounts for 22% of global gas production and is on track to be the largest
exporter of LNG in the world by 2024. Qatar is today the largest LNG supplier globally (over 75

mtpa), although the U.S. is expected to outpace it by 14 mtpa by 2025.
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U.S. Expected to be the LNG Supply Leader

Projected LNG Supgply by Top Countries
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Increased LNG Exports Benefit the U.S. Economy

Becoming the world’s leader in natural gas production and LNG exports will have a
strong positive impact on the U.S. economy. Increased domestic natural gas production has
the potential to add millions of jobs to the U.S. economy and help the global energy economy.
We've already witnessed some of the economic benefits at our LNG facility in Louisiana.

On May 14, 2019, we produced our first LNG at our Cameron facility in Hackberry,
Louisiana. We had the honor of being joined not only by the President of the United States and
diplomats from the European Union and Japan, but also by some of your colleagues here today,
including Senator Cassidy. This event truly had a global impact. Then, on May 31%, the first LNG
tanker departed Cameron loaded with LNG produced at our facility, bringing American natural
gas to the world market. It was a very proud and exciting day for Sempra, our partners and our

country.
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The total economic impact in the U.S. from Cameron LNG is estimated to be $336 billion
over the life of the project. The project is expected to generate an average of 53,000 direct and
indirect jobs annually during the 20-year operations period, resulting in a total impact during
the periods of construction and operation of 1.1 million job-years.

Over 11,000 highly skilled workers contributed to the construction of Cameron,
including welders, iron workers, insulators, electricians, construction workers, logistics
professionals and other important vocations.

And that’s just one of our LNG export infrastructure facilities. Our consultant, ICF
International, estimates the economic impact in the U.S, from our LNG export project in Port
Arthur, Texas will be $287 billion, or slightly over $11 billion annually, over 25 years.
Additionally, we anticipate that the Port Arthur LNG Project will help facilitate an average of
nearly 5,700 direct and indirect jobs in Texas and 41,000 nationally through 2043, resultingin a
cumulative impact of over 143,000 job-years for the state of Texas and one million job-years for

the U.S. economy.

Servicing Global LNG Demand

Asia today accounts for 70-75% of global LNG demand and Europe approximately 15%.
Most experts agree that demand for natural gas, especially LNG, will continue to grow globally
due to increased energy needs and the transition to cleaner fuels for electric generation.
Forecasts expect the largest increases in LNG demand to come from China, India, South Korea,

Japan, and Pakistan. In Europe, we're seeing several countries including Germany, Croatia and
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Greece build new import terminals so that they can access different natural gas supplies and
not be overly reliant on Russian gas through pipelines.

The majority of U.S. export capacity either exists today or is being developed in the Gulf
Coast region where terminals have access to existing pipelines and storage infrastructure. On
average, it takes an LNG vessel approximately 21 days to travel from the Gulf Coast to Asian
markets as the ships need to go through the Panama Canal. Sempra Energy is in the process of
developing two projects at our import facility at Energia Costa Azul, or ECA, which is less than
90 miles south of San Diego on the west coast of Mexico on the Pacific Ocean. When our two
projects in Baja California are completed, they will connect with pipelines from Texas to help
form the “Permian to Pacific” highway and will help reduce the time it takes for U.S. natural gas
to get to Asian markets to approximately 12 days. As a result, Asian LNG buyers will have
increased optionality with the ability to access multiple gas producing regions, with different

pricing mechanisms. This will help the U.S. be even more competitive in the global LNG market.

Increased LNG Exports Will Help Reduce the U.S. Trade Deficit

The growth of U.S. LNG exports has the potential to improve our balance of trade and
strengthen U.S. foreign policy. The Commerce Department recently reported that the deficit
between the goods and services the U.S. sells versus what we purchase from foreign countries
rose 8.4% to $55.5 billion in May. Exports increased 2% to $210.6 billion, but imports climbed

even higher — 3.3% to $266.2 billion. The deficit with China rose 12.2% to $30.2 billion.
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An increase in LNG exports could make a significant improvement in the U.S. trade
balance, especially with countries that import large quantities of LNG and have substantial
trade surpluses with the U.5., such as Japan, South Korea, Taiwan and China. The 45 mtpa of
natural gas exports from Sempra’s five planned LNG export facilities alone would improve the
U.S. trade balance by approximately 530 Billion.

Since ten countries in Asia account for over 80% of our trade deficit, selling them LNG
could be a win-win outcome. Exporting LNG to China alone could be a game changer for our
trade deficit. China became the world’s largest importer of natural gas in 2018. As part of the
Communist Party’s Blue Skies policies to address air pollution, China will need to increase its
purchases of foreign sourced natural gas. Why not from the U.5.?

Exports from Cameron LNG and Port Arthur LNG could help reduce the overall U.S. trade

deficit by roughly $16 billion annually and generate a combined cumulative value of

7
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approximately $303 to $402 billion over the life of these projects. These and other U.S. export
facilities will promote new pipelines and maintain natural gas production in the many producing
states (e.g., Ohio, Pennsylvania, New Mexico, North Dakota, Texas and Louisiana); and at levels
that will continue the current cost advantage that benefits U.5. consumers.

The U.S. has experienced positive trade benefits already from energy exports to Mexico
over the last several years. In 2018, according to the EIA, the U.5. had net exports of petroleum
related products (much of it natural gas) of approximately $14.7 billion, helping to reduce our
trade deficits with Mexico. As other foreign countries look for ways to competitively source

LNG in the global markets, they will look to the U.S. markets.

Increased LNG Exports Will Allow the U.S. to Build Stronger International Relationships

In addition to the trade deficit, the U.5. can also use our abundant natural gas resources
to further strengthen our relationships with foreign governments. LNG exports can help
improve those relationships by providing competitive options to Russian gas and help us create
new allies. Energy demand in Asia is expected to grow rapidly through 2040, while as we have
discussed, the U.5. is expected to be a net energy exporter. In September and October of 2018,
China was importing more than 12 bef/d. In Europe, the need for natural gas is also rising, while
internal production in Europe is faltering. And, Europe already has import facilities with plenty
of room to increase their import capacity.

Sempra Energy is answering the call for LNG demand worldwide and helping to enrich
the reputation of the U.S. along the way. For example, Sempra has signed a 20-year definitive

agreement with Polish Oil & Gas (PGNIG) for 2 million mtpa of LNG, approximately 20% of Port
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Arthur’s planned export capacity, and preliminary agreements with major natural gas
companies in other countries in Europe and Asia, including: Total, Mitsui & Co., Tokyo Gas and
Kogas.

Furthermore, these agreements to offtake LNG from Sempra projects and other U.S.
LNG export facilities are providing options to Russian gas in supplying LNG to Europe. These
countries know that they can rely on the United States as a fair trading partner for reliable, long
term energy security. As more U.S. export capacity comes on line and additional import

capacity is developed, U.S. natural gas markets will continue to grow and evolve.

Growth in LNG Exports is a Net Positive for the Environment

The U.5. has an opportunity to lead a global transition to cleaner energy. LNG exports
can help countries improve air quality and the environment by displacing less clean resources.
More than half the countries in Asia have air quality concerns, so the demand is there for
cleaner, more affordable natural gas.

The trend in the U.5. and abroad is to phase-out coal-fired power in favor of renewables
and natural gas. A total of 39.64 gigawatts (GW) of coal power capacity — 21% of Europe’s
currently operational coal fleet — is located in countries which have committed to phase out
coal. For example, Germany recently announced the phase-out of all coal-fired power plants by
2038. These countries are looking for alternatives to coal and oil and they are turning to natural
gas because of the comparatively low cost and environmental benefits. While no source is

perfect, natural gas emits less carbon dioxide (CO;) than alternatives — half that of coal — it also
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emits far less nitrous oxide (NOx), and virtually none of the other harmful emitted pollutants:
sulfur dioxide (SO3), mercury, or particulates.

When the transition to natural gas is implemented in Asia and Europe, the
environmental benefits will be tremendous. Many of these countries are not meeting their
climate pledges under the Paris Agreement and need U.S. LNG to achieve their climate goals.

For consumers in many Asian countries, dung and coal are still the primary source of
energy for heating and indoor cooking in homes. Getting access to clean burning natural gas
will improve their quality of life, their health, and provide them with energy justice that many
first world countries take for granted.

The growth in LNG globally will also complement the growth of renewable sources of
electric generation in foreign countries. Natural gas-fired electric generation is key to providing
reliable and cost-effective baseload energy. As we’ve seen in the U.S., when the wind doesn’t
blow and the sun doesn’t shine, it's important to have another clean and reliable source of
energy. We can also expect natural gas to continue to make inroads in transportation markets
globally. As has happened in most major cities in the U.S., the availability of LNG and natural
gas will allow municipalities and fleet operators to displace diesel fuel and gasoline with a
cleaner and low cost fuel. This is a positive for the environment and will help improve air

quality in smog-choked cities around the world.

Conclusion
The U.S. is well positioned to be the global leader in energy exports. LNG exports

provide a path to a cleaner environment worldwide, a reduction in our trade deficit with other

10
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countries, an opportunity to build stronger international relationships, all while creating jobs in
the U.S. and improving our domestic economy. Sempra is making significant investments in
LNG export infrastructure to help realize our full potential as a country.

Thank you for the opportunity to appear before the committee today. | look forward to

your guestions.
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The CHAIRMAN. Thank you, Mr. Arriola.
Dr. Hart, welcome.

STATEMENT OF DR. MELANIE HART, SENIOR FELLOW AND
DIRECTOR FOR CHINA POLICY, CENTER FOR AMERICAN
PROGRESS

Dr. HART. Thank you, Chairman Murkowski, Ranking Member
Manchin, Senator Stabenow, thank you for the opportunity to tes-
tify here today.

I've worked as a China analyst for nearly two decades, and I am
here to weigh in on China’s role as a potential export destination
for U.S. LNG.

As you know, China is a growing importer and there is tremen-
dous speculation about the potential for large volume, U.S. LNG
exports to China. Some analysts argue that exporting U.S. LNG to
China will help rebalance the U.S.-China trade deficit, generate
American jobs and help China transition away from coal. I'm here
today to share a different view.

Arguments calling for the U.S. to export large volumes of LNG
to China, unfortunately, reflect some deep misunderstandings
about the way global LNG markets work and very deep under-
standings about China’s national interests and how Beijing intends
to pursue those interests.

I would like to focus my opening remarks on four key points.

First, transporting U.S. LNG to China is prohibitively expensive.
There is currently not a strong commercial business case to do so
in large volumes.

China does not desperately need U.S. LNG. They'’re already im-
porting LNG from 17 different nations and the shipments they re-
ceive from the U.S. are among the most expensive in their supply
chain. That is simply because the Gulf Coast is located far away
from China’s import locations, farther than China’s other major
suppliers.

It takes a tanker, when transporting natural gas to Shanghai, a
tanker from the U.S. Gulf Coast must sail 10 days longer than one
from Qatar and 15 days longer than one from Western Australia.
As a result, shipping costs from the U.S. Gulf Coast to China are
twice those from Qatar and almost three times those from Aus-
tralia.

What we have to understand is that if China chooses to buy
large volumes of U.S. natural gas, they are paying a price premium
to do so. For that reason, we have to question what their intentions
are in paying that price premium when they do have 17 different
suppliers to choose from.

Secondly, the most bullish analysis of U.S.-China LNG trade po-
tential are hoping that long-term infrastructure investment
projects will make the trade economically feasible. Those are
projects where a Chinese investor would come in, invest billions in
a U.S. natural gas project and gain access to the gas it produces
for a 10 to 20 year time horizon. Unfortunately, those deals are
simply out of step with current market trends. The market is shift-
ing toward short-term contracts, particularly in Asia and particu-
larly with the Chinese purchases.
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Also, technical innovations are making it possible to use floating
gasification and floating liquefaction and floating re-gasification
terminals so that we don’t have to spend $50 billion to develop a
natural gas export facility. And anyone assessing the feasibility of
those high-dollar, long-term, Chinese projects that require Chinese
investment should question why we aren’t considering some of the
Elore flexible, cheaper alternatives that are emerging on the mar-

et.

Third, at best, U.S. LNG would be a short-term fix for China.
Chinese leaders do not intend for their nation to be dependent on
the United States for its energy supplies. In fact, the U.S. Energy
Information Administration estimates that China may have more
shale gas reserves than the United States. China is not doing a
very good job at developing and exporting those reserves, but Bei-
jing is determined to turn that around and to follow the U.S. exam-
ple. We should not underestimate the probability that that deter-
mination will become reality given the amount of money that
they're willing to invest in doing so. China is already the third
largest global shale producer behind the United States and Can-
ada. We should not put all of our eggs in the basket of expecting
China to be a massive importer of LNG for decades to come.

Fourth, if Chinese leaders use state funds to pay a price pre-
mium for U.S. LNG that they do not need and do not intend to uti-
lize over the longer term, they will expect something in return and
we need to understand exactly what that is.

At a minimum, even if Beijing’s intentions are completely pure,
large export deals would increase U.S. economic dependence on
China at a time when it could not be more clear that that depend-
ence brings growing risks. U.S. states, companies, workers and
families whose livelihoods depend on LNG shipments to China or
continued Chinese investments in large development projects, could
one day find themselves in the exact same situation that our soy-
bean farmers are in today.

The United States should think twice before needlessly deep-
ening our economic dependence on our biggest competitor. If China
agrees to purchase U.S. LNG in large volumes or invest hundreds
of billions of dollars in U.S. natural gas projects in exchange for the
U.S. agreeing to back down on core trade complaints or any other
critical U.S. national interests, a deal of that nature could under-
mine U.S. economic security for decades to come.

Thank you again and I look forward to your questions.

[The prepared statement of Dr. Hart follows:]
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Dr. Melanie Hart
Senior Fellow and Director for China Policy

Center for American Progress

Chairman Murkowski, Ranking Member Manchin, and distinguished Members of the Energy and Natural
Resources Committee, thank you for the opportunity to testify before you today.

As you know, some analysts believe there is tremendous potential for U.5.-China natural gas trade. They
argue that exporting U.S. liquefied natural gas (LNG) to China will help rebalance the U.S.-China trade
deficit, generate American jobs, and help China transition away from coal. | am here to share a different
view. Arguments calling for the United States to export large amounts of LNG to China reflect deep
misunderstandings about the global LNG market. They also reflect a deep misunderstanding about
China’s own national interests and how Beijing seeks to position China in global energy markets.

The market fundamentals are clear: there is no strong commercial business case for exporting large
quantities of U.5. LNG to China. To be sure, in the near term, if China leverages natural gas to replace
high-emission coal as a bridge to eliminate net greenhouse gas emissions altogether, that would be a
positive development. However, China would not need access to U.S. LNG to do so—it is already
receiving imports from 25 other nations, most of which are cheaper than the shipments they receive
from the United States.

From a Chinese perspective, a high-volume U.S. LNG purchase is not a wise commercial move, but it
could be a brilliant diplomatic move. Beijing is using an array of industrial policies to siphon off U.S.
technical know-how, privilege Chinese firms in global markets, and move China up the global value
chain. Those policies undermine U.5. economic security and generate U.5.-China trade frictions. Beijing
is looking for ways to ease the frictions without giving up its problematic industrial policies. If China can
leverage LNG purchases to do so, that will be a massive strategic victory for Beijing. If Chinese
representatives offer to pay a price premium for U.5. natural gas, Americans should pay close attention
to what Beijing expects to receive in return.
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My testimony will cover four main points:

1. Transporting U.5. LNG to China is prohibitively expensive.
Long-term Chinese investments in U.5. natural gas projects are out of step with the global LNG
market and risk undermining U.5. national security.

3. China's long-term energy goals will reduce natural gas imports.

4. If Chinese |leaders use state funds to pay a price premium for U.S. LNG, they will expect
something in return.

(1) Transporting U.S. LNG to China is prohibitively expensive.

China imports natural gas from 26 nations via a combination of overland pipelines and seaborne (LNG)
tankers. LNG currently accounts for around 60 percent of China's total natural gas imports. Australian
LNG is highly competitive in China due to the relatively short distance from Darwin to China's eastern
seaboard, which keeps tanker transport costs low. Australia is China's largest LNG supplier: it provided
41 percent of China's total LNG imports in the first quarter of 2019. Imports from Southeast Asian
nations—which also benefit from short transport distances—accounted for 18.6 percent. Imports from
Qatar accounted for 16.9 percent.

From a Chinese perspective, importing LNG from the United States generally is not commercially
attractive. U.S. production costs are relatively low, but transport costs from the U.S. Gulf Coast ratchet
up the price beyond what China would pay for comparable shipments from Australia and other close-in
exporters. When transporting natural gas to Shanghai, tankers from the U.5. Gulf Coast travel 10 days
longer than tankers from Qatar and 15 days longer than tankers from Western Australia. As a result,
shipping costs from the U.S. Gulf Coast to China are twice the shipping costs from Qatar and almost
three times the costs from Australia.

Houston-based Cheniere Energy has a unique business model that is shipping limited amounts of LNG to
China from its Sabine Pass liquefaction facility. Those small-volume shipments can meet targeted
Chinese demand needs, but scaling them up to a high-volume export relationship does not make
commercial sense. Based on 2017 pricing, China's seaborne LNG imports from the United States are
more expensive than 73.8 percent of its seaborne LNG imports from other nations. U.5. LNG has a better
comparative advantage in markets that are located closer to the U.S. Gulf Coast.

The market fundamentals are clear: The United States does not have a natural comparative advantage in
China’s natural gas supply chain. If Chinese entities import large quantities of LNG from the United
States, they will be paying a price premium to do so. That raises questions about the potential political
intentions behind those purchases.

{2) Long-term Chinese investments in U.S. natural gas projects are out of step with the global LNG
market and risk undermining U.S. national security.

The most bullish analyses of potential U.5. LNG exports to China are hoping for long-term infrastructure
investment deals. With this business model, the buyer agrees to invest in production infrastructure and,
in return, gains access to the natural gas the project produces at a set price over 10- to 20-year time

2
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horizons. Since prices can shift substantially over a decade and the upfront capital costs are spread out
over a long time frame, this approach can make sense even when current price alignments are less than
favorable.

Beijing has demonstrated an interest in making long-term investments in West Virginia and Alaska.
When President Trump visited Beijing in November 2017, the two presidents oversaw the signing of a
preliminary agreement between Alaska and three Chinese state-owned enterprises—China
Petrochemical Corp (Sinopec), China Investment Corp (China’s sovereign wealth fund), and Bank of
China—in which the Chinese firms would bankroll Alaskan pipeline infrastructure in exchange for
guaranteed access to 75 percent of the gas produced over the duration of the project. That same trip
produced a memorandum of understanding between state-owned China Energy Investment Corporation
and West Virginia. The West Virginia deal is particularly light on details, but some local leaders are
hoping China Energy Investment Corp. will invest around $83 billion in a suite of natural gas projects
ranging from power stations to petrochemical plants.

Those deals are a concern for two reasons. First, even if Beijing’s intentions are pure, long-term
investments are out of step with current market trends. Global LNG markets are shifting from oil-linked
to hub-based pricing, and that is making long-term contracts less attractive. Natural gas infrastructure is
also evolving. Technical innovations are making it possible to deploy cheaper and more flexible floating
import and export terminals, which reduce the need for massive fixed-infrastructure investments. As
more floating terminals come online, they are reshaping the global market. Nations keen to either buy
or sell LNG in relatively small amounts—amounts that do not justify sinking billions into fixed
infrastructure—can do so more cheaply using floating units. A rush of smaller buyers and sellers can
have as big or more of an impact as the movements of one big player such as China. Between 2014 and
2017, 12 countries, taken together, drove more demand growth than China, and floating import
terminals enabled three-quarters of that growth.

Second, the United States cannot assume Beijing's intentions are pure. Chinese state-owned
enterprises, including oil majors, answer to the Chinese Communist Party. Those firms are tools of the
state and behave accordingly. If those firms obtain massive shares in U.5. natural resources—large
enough to potentially control how those resources are used and effectively bankroll the state and local
economies in which they operate—that raises important questions about how that might affect U.S.
national security. If those deals move forward, the Chinese Communist Party will have tremendous
leverage over local economies in two great American states. In future, Beijing could seek to use that
leverage to deter the United States from taking actions to protect its own national interests vis-a-vis
China.

{3) China’s long-term energy goals will reduce natural gas imports.

The U.5. Energy Information Administration estimates that China may have as much or more shale gas
than the United States. Development has been sluggish, but Beijing is hoping to change that. The
barriers are largely political: Beijing currently allows state-owned enterprises to dominate the sector,
and state control inhibits market activity and technical innovation.

L7
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Going forward, if Chinese leaders get serious about reform, the next unconventional gas revolution
could occur in China. China is already the third-largest global shale gas producer behind the United
States and Canada. U.S. natural gas exporters should take China’s production potential into account—
and Beijing’s growing determination to unlock that potential—when making investment decisions that
hinge on a continued rise in Chinese import demand.

Chinese natural gas demand may also fall in time if it transitions to clean energy in order to eliminate
net greenhouse gas emissions, as the Intergovernmental Panel on Climate Change has recommended.

(4) If Chinese leaders use state funds to pay a price premium for U.S. LNG, they will expect something
in return.

China does not need U.5. LNG. It already has access to imports from at least 25 other nations, most of
which are cheaper than what they pay for U.5. imports. Over the longer-term, Beijing does not want
China to depend on LNG imports from the United States or any other nation—it wants China to produce
its own energy supplies, just like the United States does today.

Beijing also wants continued U.5.-China economic integration on terms that allow China to continue
tilting the playing field in its favor, boosting its own economic competitiveness at U.5. expense. Chinese
leaders have already demonstrated that they are willing to devote trillions of dollars in state capital to
achieve their economic goals. The United States should not be surprised to see some of that capital
directed toward the U.5. natural gas sector.

When dealing with a non-market economy, it is critical to understand the exact terms of the deal being
offered, as those terms often extend beyond the commercial sphere. If Beijing offers to pay a price
premium for U.S. LNG—or invest billions of dollars in U.S. natural gas development projects—Americans
must understand what they are giving China in return. At a bare minimum, even if Beijing's intentions
are pure, those deals would increase U.S. economic dependence on China at a time when that
dependence brings growing risks. U.S. states, companies, workers and families whose livelihoods
depend on LNG shipments to China or Chinese investments in local natural gas projects could find
themselves in the same position many American soybean farmers are in today.

The United States should think twice before needlessly deepening our economic dependence on our
biggest competitor. If China is offering a deal that would also require the United States to back down on
core trade complaints—or any other critical U.5. national interests—that deal could undermine U.S.
economic security for decades to come.

Thank you and | look forward to your questions.
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Introduction and summary

The Trump administration frequently pushes natural gas exports in high-level
talks with Beijing, Most recently, after threatening to impose tariffs on Chinese
technology imp some administration officials are stating that the tariffs can
be reduced if China buys more U.S. natural gas.' The Trump administration is
pitching a very simple argument: If China imports more natural gas from the
United States, that will help rebalance the U.S.-China trade deficit—which rose to
arecord $375.2 billion during President Donald Trump's first year in office—and
generate American jobs.” In reality, that argument reflects a deep misunderstand-
ing about how today’s global energy markets actually work.

At first glance, the United States and China do have good synergies in this sec-
tor. China is consuming more natural gas than it can produce and seeking new
imports; the United States is the worlds largest producer, and the Trump admin-
istration wants to send more of that production overseas. Trump routinely uses
his meetings with President Xi Jinping and other Asian leaders to push natural gas
export deals. That push played a role in preliminary U.S.-China deals inked last

ber and is g ing exci on both sides of the Pacific about a poten-
tial U.S.-China natural gas trade boom.

Behind the hype, however, market realities suggest this will not pan out as promised.
‘This report covers the following five factors that American observers need to under-
stand about the Trump administration’s push to export US. natural gas to China:

. Beijing is currently leveraging natural gas imports to fill a reform gap: Demand-
side reforms have thus far been more successful than the supply-side. If Chinese
leaders can push forward needed reforms on the supply side, the nation’s
import dependence may decrease.

»

China already has 26 supplier nations, and the shipments it receives from the
United States are more expensive than 83 percent of its import supply chain.

Center for American Progress | Do Not Fall for the Hype on U5.-China



46

3. The United States has a geographical disadvantage exporting to China and is
better placed to serve other growing markets.

4. The Trump administration is pushing U.S.-China natural gas investment deals
that ignore current market trends.

§. The Trump administration’s fossil fuel obsession risks forfeiting a much bigger
strategic game in clean energy technology.

Chinese President Xi has big ambitions. His vision for an ideal future US.-China
economic relationship is one in which the United States exports commodities to
China while China steadily edges the United States out as the dominant player
in global high-tech markets, including clean energy markets. In that scenario,
the United States gets the lower end of the value chain and China dominates the
higher end, thus winning the best jobs. Chinese leaders know that, globally, the
world is already installing more new renewable energy generation capacity than
new fossil fuel-based capacity.' Even major oil and gas exporters such as Saudi
Arabia and the United Arab Emirates are investing billions in bles—they
see where the market is headed and do not want to be left behind. Chinese lead-
ers view clean energy as a major battlefield in their nation's quest to surpass the
United States as the new high-tech superpower, and entertaining the Trump
administration’s fossil fuel export initiatives is a useful tactic for keeping the
United States occupied on the sidelines while China runs the field.

There is little question that China’s rising natural gas consumption is an exciting
trend. If Beijing leverages natural gas to replace coal and reduce the nation’s overall

fossil fuel emissi neither of which is g d—that could be good for
the planet. However, this trend is unlikely to generate game-changing jobs for the
United States, and the Trump administration’s di ination ta p fossil

fuel exports at any cost undermines broader U.S. economic interests. If the admin-
istration accepts natural gas export promises from China in exchange for backing
off from much broader U.S. trade complaints—as US, Secretary of Commerce
‘Wilbur Ross is suggesting—that will undercut the U.S. economy even further.

Understanding these dynamics is critical for assessing what the current administra-
tion’s ULS.-China natural gas initiatives are likely to produce over the longer term.

2 Center for American Progress | Do Not Fall for the Hype on US.-China Matural Gas Trads
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Beijing is currently leveraging
natural gas imports to fill
a reform gap

Demand-side reforms have thus far been more successful
than the supply-side

China is a major natural gas producer and consumer. For decades, Beijing controlled
pricing and activity on both sides of the market—production and consumption—
and those controls hindered natural gas development in China, Natural gas currently
accounts for just 7 percent of China’s total energy consumption compared with 29.2
percent in the United States, 23.7 percent in Germany, and 22.5 percent in Japan.*
Ower the past five years, Chinese leaders have rolled out a series of policy reforms
designed to relax the old controls, create more room for market competition, and
encourage more production and consumption.

Those reforms have been particularly successful on the consumption side. Beijing
is aiming for natural gas to account for 10 percent of the nation’s energy mix by
2020—up from 7 percent at year-end 2017—and 15 percent by 2030.° To make
that happen, Beijing is rolling out an array of environmental policies that provide
new incentives—and in some cases datory requi for switching

to natural gas as a substitute for more emission-i ive fossil fuels, That effort
began with the 2013 Air Pollution Control Action Plan, which required major
urban areas along China’s eastern seaboard to reduce their overall coal consump-
tion, close down coal-fired industrial boilers and power plants, and bring in
natural gas and renewables as substitutes by 2017.7 That 2017 deadline, however,
triggered major natural gas supply shortages last fall as some city planners—anx-
ious to meet their 2017 deadlines—shut down coal-fired power before they had
substitutes in place to cover winter heating needs.

In addition, Chinese leaders are also rolling out policies to encourage natural gas
use for transport. Transport emissions account for around 25 percent of air pol-

lution in China, and Beijing views switching to natural gas vehicles—both liquid
and compressed natural gas—as a key lever for reducing pollution.” China had

3 Center for American Progress | Do Not Fall for the Hype on U5 -China Natural Gas Trade
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more than § million natural gas vehicles in 2017—accounting for more than 20
percent of the global total—and Beijing is pushing to double that to 10 million by
2020." To meet that target, local governments across China are providing con-
sumers with a variety of subsidies for natural gas fuel and vehicle purchases.""

These demand-side policies are having an impact. Between 2013—when Beijing
first launched the Clean Air Action Plan—and 2017, China's total natural gas
consumption grew 41 percent, averaging roughly 9 percent growth per year,"
As consumption rises, Beijing is also rolling out three major supply-side

reforms to drive domestic production—China has both onshore and offshore
reserves—and imports.

First and foremost, Chinese leaders are taking steps to liberalize natural gas pric-
ing, The first big shift occurred in July 2013, when Beijing rolled out a new pricing
model for industrial-use gas that linked city-gate prices—ar municipal-level
distribution prices—to international market rates for fuel il and liquid petroleum
gas,"" Central planners used those international rates to set price ceilings and then
allowed buyers and sellers in China to negotiate up to that ceiling; Beijing then
took an even bolder step with unconventional gas, which is generally more expen-
sive to develop in China. Starting in the second halfof 2013, Beijing fully liberal-
ized pricing for shale gas, coal bed methane, coal-to-gas, and imported liquefied
natural gas (LNG) —suppliers in those sectors could charge whatever buyers were
willing to pay." Over time, Beijing has also gradually broadened the band in which
conventional natural gas prices could fluctuate, allowing mare room for buyers
and sellers to negotiate prices based on supply and demand."

China’s old natural gas price regime

Prior to the recent price refo prices at every step in
China’s natural gas value chain. Beljing dictated the ex-factory or production price on the
upstream side, city-gate or city-level distrit prices on the d ide, and at

every other point natural gas changed hands. Beljing’s primary goal was to keep natural
gas affordable for end users, so prices varied by location and end use depending on
what Beijing thought local people could pay. Producers could not charge higher prices
during supply shortages and thus had no incentive to invest in additional exploration
s b P problem, and domestic prod was
particularly sluggish in unconventional gas plays—such as shale gas—that require
significant upfront costs to get around unique technical challenges in China."”

4  Center for American Progress | Do Not Fall for the Hype on US.-China Matu
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Price reform is still a work in progress, but these measures are already having

an impact. Before the reforms commenced, China’s city-gate prices were well
below international rates.” That was a serious problem for China’s oil and gas
majors who were signing import with foreign suppliers and, due to the
price spread between international and domestic rates, selling the imported gas
ata loss in China. In 2012, PetroChina lost $6.7 billion importing natural gas
into the country and selling it at state-controlled rates.* In 2013, PetroChina’s
losses increased to $7.9 billion—including a $4.6 billion loss on pipeline imports
from Central Asia, a $67 million loss on pipeline imports from Myanmar, and
more than $3.2 billion in losses on imported liquefied natural gas.'” Those losses
declined when Beijing implemented the price reforms and domestic prices began
to more closely track international rates.™ On the consumer side, however, the
initial reform-induced price i Jampened ¢ ption, and that created
an entirely different headache for Chinese leaders given their goal to expand
natural gas use. Since 2014, a steady decline in global oil and gas prices has made
it possible for Beijing to liberalize pricing while also maintaining affordability for
end users.™ If global prices trend in the opposite direction, that will make things
difficult for Beijing, but that is unlikely given that the global natural gas market
appears to be ing a period of Iy

Second, in addition to price reform, Beijing also opened up liquefied natural gas
imports for private sector participation. China’s state-owned enterprises have a
monepoly on pipeline imports and domestic production—they dominate the
best gas plays—but private enterprises can now enter the upstream market via
LNG. If those imports entailed the kind of multibillion-dollar losses PetroChina
suffered in 2013, there would be few takers; however, from 2014 onward, the
combination of declining global LNG prices and an increasingly liberalized
domestic pricing regime made the LNG import business a more favorable
proposition. From 2014 to 2016, China’s average LNG import price fell from

an all-time high of $12.64 per thousand cubic feet to $7.05 per thousand cubic
feet; in 2017, prices ticked up 12 percent to $7.91 per thousand cubic feet but
remain much lower than previous years.* Private companies have two options
for market entry: utilize existing terminals or build their own. Beijing’s 13th Five-
Year Energy Development Plan, issued in 2013, encouraged private companies to
invest in the natural gas sector, with one private company even permitted to con-
struct and operate its own import terminal beginning in 2012.* In 2014, Beijing
ordered the nation’s state-owned oil and gas majors to grant private companies
access to their unused import terminal capacity so that more private companies
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could take advantage of falling global LNG prices.* Back in 2012, China had

just six import terminals across six ports with a total import capacity of less than
3 billion cubic feet per day (Bcf/d); by year-end 2017, China had 17 terminals
across 14 ports with a total 7.4 Bef/d of capacity.”

‘Third, Beijing is taking steps to gradually relax stat d prise control
over domestic production. If Chinese leaders can break open their nation’s
upstream sectors, that will be the real game-changer. The U.S. Energy Information
Administration estimates that China may have as much or more shale gas than

the United States, but development has been sluggish.” Overall, China’s annual

d ic production growth has decelerated from more than 19 percent in 2005
to less than 12 percent in 2010 and just over 2 percent in 2015.7 Chinese lead-

ers are hoping to turn that trend around. Beijing’s 13th Five-Year Plan for Natural
Gas Development targets 7.3 trillion cubic feet of production by 2020, up from
4.8 trillion in 2015. In 20186, year-on-year growth in China's reported domestic
production bounced back to just more than 5 percent.” In the United States,
private sector competition played a key role in driving some of the technology and
process innovations that unlocked shale gas development.™ For that to happen in
China, Beijing will have to break down an array of market barriers that currently
stifle competition in the nation’s up sectors, For ple, stat ed com-
panies control the best oil and gas plays and, in some cases, sit on them without
either developing them or allowing other companies to do so. China’s geological
data is classified, 5o private companies and investors have no idea how much natu-
ral gas the country has or where it is located. Plus, state-owned companies control
the pipelines and often either deny pipeline access to private companies or charge
exorbitant rates, thus making it hard to bring those extra supplies to market.

Beijing is taking steps to address these problems, but progress has been slow, so
they are currently relying on imports to meet the nation’s rising demand."” Going
forward, however, if Chinese leaders get serious about supply-side reform, the
next unconventional gas revolution could occur in China. As of 2017, China is
already the third-largest global shale gas producer behind the United States and
Canada. ™ Natural gas exporters should take China’s production potential into
account—and Beijings growing determination to unlock that potential —when
making investments that hinge on a continued rise in Chinese import demand.
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FIGURE 1
China's natural gas imports, production, and consumption

Reported in billion cubic feet (Bef), 2007-2017
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China already has 26 supplier
nations, and U.S. shipments are
more expensive than most

China has been a net natural gas importer since 2007, and the gap between

d ic production and ¢ ption has grown steadily since then. China
imports natural gas via a combination of overland pipelines and seab: tank-
ers.* In 2017, 55.7 percent of China’s natural gas imports by volume came in via
LNG tanker and 44.3 percent via overland pipeline”

On the seaborne LNG side, China's first imports came from Australia in 2006.”

In the late 20005 and early 20105, smaller suppliers—including Algeria, Yemen,
and Nigeria—also shipped LNG to China, but as of 2017, only Australia, Qatar,
Malaysia, Indonesia, Papua New Guinea, and the United States occupy China
LNG import market shares above 3 percent. The United States did not join China's
LNG supply chain in earnest until 2016. US.-to-China year-on-year LNG exports
grew 217 percent in 2016 and 670 percent in 2017, at which point the United
States edged out Nigeria to become China’s sixth largest LNG supplier. Australia
has retained its position as China’s top LNG supplier by volume, except for the
period from 2012-2015 when a bump in Qatari exports overtook Australia’s.™

On the pipeline side, China borders multiple onshore natural gas supply regions,
and the nation’s state-owned energy companies have invested billions of dollars to
bring in natural gas via overland pipeline.” China generally pays less for pipeline
gas than it does for seak LNG. For ple, in 2017 China paid an average
US$5.75 per thousand cubic feet for pipeline gas and an average US$7.91 per
thousand cubic feet for seaborne LNG." Currently, China’s biggest pipeline supply
route is from Turkmenistan, which supplied 80.5 percent of China’s piped natural
gas imports in 2017, The rest of China's pipeline natural gas imports come from
Uzhekistan (8.5 percent), Myanmar (8.3 percent), and Kazakhstan (2.7 percent)."

Once the My and Kazakhstan pipelines came online in 2013, pipeline gas
surpassed LING as China’s primary import source but that reversed again in 2017,
following Turkmenistan pipeline supply problems and a dip in glabal prices that

narrowed the price gap between LNG and pipeline gas and thus made seaborne
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LNG more économical for Chinese buyers.? China's first pipeline from Russia is
scheduled to come online in December 2019; once that pipeline is flowing, Russiais
expected to become China’s top overland supplier, bumping Turkmenistan from the
number one spot.*’

Onerall, in 2017, China imported 3.35 trillion cubic feet of natural gas—of which
1.48 trillion cubic feet came in via pipeline and 1.87 trillion cubic feet as LNG—
making China the world’s second-largest natural gas importer, behind Japan.* In
2017, China’s top five natural gas suppliers by volume—pipeline gas and LNG
combined—were Turkmenistan (accounting for 36 percent of total imports),
Australia (25 percent), Qatar (11 percent), Malaysia (6 percent), and Indonesia
(4 percent). Beijing wants the nation’s supply mix to prioritize diversity—import-
ing from multiple nations across a variety of transport routes and contract struc-
tures—and affordability.* A diverse mix of suppliers and transport routes serves
as a hedge against supply shocks and also provid Itiple ports of entry to chan-
nel natural gas into different Chinese regional markets.” When China first became
anet importer in 2007, it received shipments from just four nations; today, 26
nations supply natural gas to China."”

[ FIGURE 2
China's top 10 natural gas suppliers by volume, 2017
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ULS, natural gas exports to China did not begin in earnest until August 2016, when
Houston-based Cheniere Energy began shipping LNG to Chinese buyers from

its Sabine Pass liquefaction facility.* In 2016, China imported 17.2 billion cubic
feet of LNG from the United States.” In 2017, that increased to 100 billion cubic
feet, making the United States China’s ninth-largest natural gas supplier behind
Papua New Guinea, All of the US.-to-China shipments departing in 2017—29
total cargoes totaling 100.01 billion cubic feet* —came from Cheniere’s Sabine
Pass facility.” Cheniere has a unique toll gate business model: The company is
not directly involved in production. Instead, it purch gas from U.S. producers,
liquefies it at Sabine Pass, and sends it overseas, When Cheniere signs long-term
contracts, it is not agreeing to produce a set amount of gas but rather to procure
and liquefy it on the buyer's behalf. In February, Cheniere Energy inked a long-
term deal with China National Petroleum Corporation to supply up to 1.2 million
tons—58.4 billion cubic feet—of LNG per year until 2043, Cheniere can fill
those shipments with a combination of spot market purchases—taking advantage
of price dips wherever possible—and longer-term supply contracts with produc-
ers willing to supply larger shipments to Cheniere at wholesale rates.

Although Cheniere’s unique business model is doing well exporting limited
amounts of LNG to China, overall, the United States has not played a major role in
Chinas supply chain because US. LNG is generally not cost competitive in China.
In 2017, China paid an average US$8.65 per thousand cubic feet for imports from
the United States and an average US$6.95 per thousand cubic feet for all other nat-
ural gas imports. Based on 2017 pricing, ULS. imports are more expensive than 83.6
percent of the natural gas China obtained from other suppliers.® Within China’s
seaborne LNG supply chain alone—not including pipeline gas—US. imports are
more expensive than 73.8 percent of China’s imports from other suppliers*
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The United States has a
geographical disadvantage
exporting to China

The United States is better placed to serve other growing markets

‘The prablem is that, although U, production costs are relatively low—U.S,
benchmark prices have averaged $3.14 per thousand cubic feet since March 2014
compared with $4.35 per th 1 cubic feet in Australi port costs from

the U.S. Gulf Coast ratchet up the price beyond what China would pay for com-
parable shipments from Australia.* U.S. LNG export infrastructure is clustered
along the Gulf Coast because those ports are closest to the nation’s existing pipe-
lines and other onshore natural gas infrastructure.”” Shipping LNG from the US.
Gulf Coast to China, one way, currently costs approximately twice as much as it
does from Qatar and almost three times as much as from Australia, Geographical
distance is the problem: When transporting natural gas to Shanghai, tankers from
the LS. Gulf Coast travel 10 days longer than tankers from Qatar and 15 days
longer than tankers from Western Australia.** To reach Asian markets, tankers
leaving Gulf Coast terminals must choose among four major maritime routes:
Panama Canal, Suez Canal, Cape Horn in South America, or the southern tip

of Africa. Even the shortest route from the Gulf Coast to Asia—through the
Panama Canal—incurs substantial transit costs.*

In contrast to the challenges involved in sending natural gas to Asia, the United
States has a geographical advantage exporting to Canada and Mexico—and

that is where the bulk of U.S. exports currently go. Pipeline exports to Canada
and Mexico accounted for 78 percent of total U.S, natural gas exports in 2017.%
Excluding continental pipeline trade, Mexico was also the leading export destina-
tion for U.S. LNG in 2017.%
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TABLE 1
One-way transport costs between export plants and import terminals,
in USD/Million British thermal units

Calculations based on model of standardized shipping conditions

To
From Thangin, Shanghai, Takye, Incheon, Adtamira, Agaba, Huehva, Mejillones,
China China Japan South Korea Mesico Jordan Spain Chile
Sabine Pass [USA) 5083 5081 5076 5081 5047 5061 5038 50,45
Coowe Point (WSA) S085 083 2078 083 5024 50,54 031 5047
Qatargas {Qatar) 5048 5044 5048 5046 5078 5020 5051 5076
Darwin LNG (Austraia) 5031 5028 3030 50.30 5086 5049 5001 S0.51
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Going forward, transport costs are likely to become even more important for US.
export competitiveness because the capital costs required to bring new U.S, natu-
ral gas export terminals online are increasing, and that will make it harder for U.S.
exporters to make a profit while also keeping their prices competitive in overseas
markets, When the shale gas boom first made it possible for the United States
to consider exporting natural gas in the mid-2000s, existing import terminals
along the East and Gulf Coasts—which were already connected to the nation’s
pipeline network—offered early, limited opportunities for companies to retrofit
those facilities for export instead of building new terminals from scratch.™ There
are a limited number of existing import terminals available to retrofit, | T,
50 new companies entering the market today are more likely to construct new
terminals from scratch. That doubles their upfront capital costs: Constructing a
new terminal runs between $31 million and $52 million per billion cubic feet of
capacity; retrofitting an existing facility runs $10 million to $12.5 million per bil-
lion cubic feet of capacity.™ Across the United States, there are currently 27 active
inal projects: two in operation—Cheniere’s Sabine Pass and, as of March
2018, Dominion Energy Inc’s Cove Point in Maryland; six terminals or terminal
expansions under construction; four approved but not yet under construction;
and an additional 16 in the approval or pre-filing stage with relevant regulatory
authorities.* Of those 27 projects, only eight are retrofits.™

1 US. LNG export tankers departed from the Pacific Coast instead of the Gulf
Coast, that would lower maritine transport costs to Asia—thus potentially
balancing other costs, such as terminal construction costs—but that is not
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where most U.S. natural gas production is located. If state and federal regula-
tory authorities approve the only LNG project currently proposed for the West
Coast—the Jordan Cove project in Oregon—that would open up 1.04 billion
cubic feet of West Coast export capacity with proximity to Asian markets.*
However, that project is facing substantial opposition from Native American
tribes, environmental groups, property owners, and some state leaders along the
feeder pipeline’s proposed route.” Furth adding substantial export capac-
ity along the U.5, Pacific Coast would require sinking even more money into
new pipeline infrastructure to connect those terminals to the closest production
areas in states such as Wyoming or Colorado.™ Expansions into the U.S. north-
east make more commercial sense. The recently operational Cove Point
project in Maryland and the Elba Island project under construction in Georgia
are located at preexisting import terminal sites with good pipeline connections
and geographical p ity to production areas such as the Marcellus and Utica
shale plays in Appalachia.™ Once complete, those terminals will provide shorter
port distances to European and Mediterranean markets, but they will not
lower transit costs to Asia.™

Overall, exporting LNG from the United States to Asia is an expensive proposi-
tion. That can make sense for import markets such as Japan that can pay high
prices. Japan, for example, paid an average of $6.13 per thousand cubic feet for
the LNG shipments it received from the United States in 2017, In comparison,
China paid an average $4.32 per thousand cubic feet,” and even at that rate, the
shipments it received from the United States were among its most expensive, as
mentioned above.

It is important to note, however, that China is not the only rapidly growing
demand market. As natural gas prices continue to fall and technology innovations
offer cheaper and more flexible aptions for impart infrastructure, there has been

a rush of new market entrants that—when taken together—outweigh China's
demand growth, Between 2014 and 2017, 12 emerging markets—many of which
are leveraging floating infrastructure—cumulatively drove more global LNG
demand growth than China. Demand is rising across Europe, the Middle East,
and the Americas—all of which are geographically closer to the United States and
thus offer more favorable transport rates for U.S. exporters.” Impressive growth
in closer-in markets makes it difficult to justify investing in expensive LLS. projects
designed to send LNG to more distant, and thus more costly, East Asian markets
where US, exports do not enjoy the same comparative advantage.™
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These trends raise an important question about the Trump administration’s If the United States
China strategy: If the United States has better export alternatives, why would
the White House put so much political capital into pushing for deals with has better export

Beijing? Furthermore, why would administration officials even consider accept-

ing those deals as a major Chinese trade concession—as Secretary Ross is sug- alternatives, why would

gesting—instead of holding the line to demand Chinese action on much bigger

trade policy issues? the White House put so
much paolitical capital
into pushing for deals

with Beijing?
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The Trump administration is
pushing investment deals that
ignore current market trends

Many of the voices that are bullish on U.S, LNG exports to China are hoping for
long-term infrastructure investment deals. With this business model, the buyer
agrees to invest in production infrastructure and, in return, gains access to the
natural gas the project produces at a set price over 10- to 20-year time horizons,
Since prices can shift substantially over a decade and the upfront capital costs are
spread out over a long time frame, this approach can make sense even when cur-
rent price alignments are less than favorable.

InA lia, for ple, Chinese i has been key for developing some of
that nation’s recent natural gas infi ture.” Australia’s natural gas are
generally located in sparsely populated regions of the country or offshore, and the
pipeline and processing infrastructure needed to link supply and demand would
be costly relative to the country’s small population. To address that challenge,
Australia actively courted overseas investors—including Chinese corporations—
willing to bankroll development projects in exchange for long-term access to the
gas those projects produce,

Chinese firms are also acquiring shares in specific Australian gas plays. For exam-
ple, China National Offshore Oil Corporation (CNOOC) has invested more than
USS8 billion in Australian LNG projects, including a 8.3 percent equity stake in
‘Western Australia’s North West Shelf reserves and a 25 percent equity stake in the
Queensland Curtis LNG project, which provides CNOOC ag d175.32
billion cubic feet per annum.™ Similarly, China's Sinopec owns a 25 percent stake
in the Australia Pacific LNG project—also in Queensland—which provides
Sinopec a guaranteed 370.12 billion cubic feet per annum.™ In the Surat-Bowen
Basin in Queensland, PetroChina, Sinopec, and CNOOC hold 12 percent, 8 per-
cent, and § percent shares, respectively, of the basin’ approximately 36.6 willion
cubic feet of proven and probable natural gas reserves.” Overall, as of 2017, these
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investments and related contracts—which are public—give China exclusive rights
to 20 percent of Australia’s current annual natural gas export capacity of 2.99
trillion cubic feet per annum.™ When nonpublic contracts are included, the total
amount is likely much higher.™

Chinese investors are also active in the United States. Since 2010, Chinese com-
panies have invested $12.34 billion in American oil and natural gas companies,
approximately $6.3 billion of which is invested in American companies solely
working in natural gas.* Both the United States and Australia have prevented
China’s state-owned enterprises from controlling their domestic oil and gas
resources: Those firms could make minority-share investments, but they could not
control how much gas is pulled out of the ground or where it is sent, In the United
States, however, President Donald Trump is aiming to change that arrangement.

‘When President Trump visited Beijing in November, the two presidents oversaw
the signing of a preliminary agreement between Alaska and three Chinese state-
owned enterprises—China Petrochemical Corp (Sinopec), China Investment
Corp (China’s sovereign wealth fund), and Bank of China—in which the
Chinese firms would bankroll Alaskan pipeline infrastructure in exchange for
guaranteed access to 75 percent of the gas produced over the duration of the
project.”" According to Platts reporting, Alaska’s state gas corporation, Alaska
Gasline Development Corporation, "hopes to finalize the Sinopec contract by
next December, begin construction in 2019 and to have LNG exports underway
by 2024 or 2025 That same trip produced a dum of und ding
between state-owned China Energy Investment Corporation and West Virginia.*!
The West Virginia deal is particularly light on details, but according to West
Virginia Gov, Jim Justice (R), the state is hoping that China Energy Investment
Corp. will invest around $83 billion in a suite of natural gas projects ranging from
power stations to p hemical plants than the state’s gross d

product for all of 2016.%

In reality, these deals should be viewed with a healthy dose of skepticism, because
global markets are shifting in ways that make fixed infrastructure investments

of this nature increasingly unattractive. Two big trends are having a particularly
important impact: shifts in market pricing and technical innovations in natural gas
import and export infrastructure.
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On the pricing front, LNG markets are shifting from oil-linked to hub-based
pricing, and that is making long-term infrastructure investment contracts less
attractive. When trade first began in 1964, there was no standard pricing madel
for natural gas, so buyers and sellers generally used crude oil prices as a commonly
accepted benchmark.™ At that time, long-term contracts were a useful strategy for
locking in price security against the volatile price of crude oil.

‘When the United States began to enter the global market on a large scale, that
brought about a new approach to pricing. In the United States, natural gas trade
developed primarily to serve domestic use. Since buyers and sellers were oper-
ating within the same domestic market, they could negotiate prices based on
actual supply and demand rather than a crude oil benchmark.™ The U.S. Henry
Hub—the Gulf Coast trading platform where several pipelines intersect—allowed
natural gas to compete with natural gas rather than with oil” Now other regional
markets are following that example and shifting toward hub-based trading, which
is making prices more commoditylike and transparent, Buyers can now leverage
hub-based trading to take advantage of low-price, short-term, or spot contracts
for natural gas rather than relying only on long-term contracts designed to insu-
late natural gas deals from fluctuations in crude oil** Long-term contracts still
dominate global LNG trade, but short-term and spot-market contract shipments
are rapidly gaining market share: They accounted for 28 percent of global trade
volume in 2016, up from 16 percent in 2010. More than half of the spot-market
activity is occurring in Asia.*™

Technology innovations are yet another force pushing the market away from long-
term infrastructure investments. Instead of sinking billions of dollars into fixed
import and export terminals—which can quickly become useless if markets shift
the wrong way—technical innovations are making it possible to deploy cheaper
and more flexible floating units. Floating liquefaction units—otherwise known

as floating export terminals—can be constructed using retrofitted tanker ships,
new near-shore barges or purpose-built vessels. These units cost $12.5 million to
$20.8 million per billion cubic feet of capacity to construct, which is less than half
the cost of building a new fixed export terminal in the United States.”™ Worldwide,
there are already four of these projects under construction—with a total 423 bil-
lion cubic feet of capacity—and another 24 in the proposal pipeline, potentially
adding another 7.6 trillion cubic feet to the supply side.”

Floating storage and regasification units—import terminals—are also showing up
on the demand side of the market, They are less expensive than onshore import
facilities by a factor of 4 for new vessels or up to 12.5 for retrofitted LNG tankers,”
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New import market entrants—including Colombia, Egypt, Jordan, Pakistan, and
the United Arab Emirates—are already utilizing floating terminals. As of January
2017, total floating regasification capacity reached 4 trillion cubic feet across 21
terminals, a significant addition to the demand side.”

As more floating terminals come online, they will have a big impact on the global
market. For one thing, they will make expensive fixed export infi ture invest-
ments—such as those under discussion in the United States—an even less attrac-
tive proposition. They will also bring in an array of new market entrants. When
utilized for export, floating units still rely on proximity to natural gas supply, either
via connection to onshore pipelines or offshore reserves; when utilized for import,
floating units unlock potentially great demand from a new host of countries in
regions closer to U.S. export facilities,” Nations keen to either buy or sell LNG
in relatively small that is to say, that do not justify sinking
billions into fixed infrastructure—can do so more cheaply using floating units.
A rush of smaller buyers and sellers can have as big or more of an impact as the
movements of one big player such as China. Between 2014 and 2017, 12 coun-
tries, taken together, drove more demand growth than China, and floating import
Is enabled three-q; of that growth.%

These market and technical shifts bined with unfavorable US.-to-China
transport rates—explain why, as China’s Vice Minister of Finance Zhu Guangyao
putit: “The U.S. is more eager than China to sign long-term LNG contracts.™

The economics are just not as favorable for China as they used to be, and that is
one reason President Trump's November 2017 Beijing trip only produced vague
memorandums rather than binding deals. The West Virginia deal provides almost
no detail, and the Alaska deal is basically just a feasibility study.” It is worth noting
that Exxon Mobil, ConocoPhillips, BP Plc, and TransCanada Corp. have already
walked away from this same development project in Alaska based on estimates
that it would cost up to US$65 billion and take over a decade to construct.”

1f private companies are walking away from these infrastructure projects, that
raises potential red flags about China's intentions. One senior Chinese govern-
ment official interviewed by the authors of this report stated that China’s only
reason to sign LNG contracts of this nature with the United States is to win
political concessions from President Trump. If Beijing is willing to pay more than
$100 billion—the combined costs of the Alaska and West Virginia projects—to
get those concessions, the American public will need to know exactly what we are
giving China in return.
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Even if Beijing’s only intention in potentially bankrolling ULS. infrastructure is to
add to their nation’s supply diversification—unlikely, given that China already has
26 suppliers—there are still valid concerns abouts;mng China a controlling stake
in U.S. production. Chinese stat including oil majors, answer
to the Chinese Communist Party. Those Iirms are toals of the state and behave
accordingly.™ If those firms obtain massive shares in U.S. natural resources—large
encugh to potentially control how those resources are used and effectively bank-
roll the state and local economies in which they operate—that raises important
questions about how that might affect U.S. national security.

Alaskan LNG prospects: High costs despite
market proximity

The first US. LNG exports departed from Kenal, Alaska, In 1969." The Kenal terminal
exported LNG primarily to Japan. During its heyday fram 2000 to 2006, Alaska exported
‘more than 60 billion wlﬁcfeetonawaqepuyear.'" Starting in the mid-2000s, how-

ever, Kenal | headwinds. The state has a natural advantage in
proximity to Japan and other Aslan markets—Iincluding open ocean access rather than
th y of transit gl points—but that does not overcome other

market disadvantages It faces,

Alaskan natural gas Is generally more expensive to develop than lower-48 shale gas due
1o the costs Involved In transporting It to the coast for export. It Is also disconnected
from lower-48 pipeline networks and thus from the U.5. Henry Hub. Alaskan natural gas
Is an entirely separate market: Prices are pegged to global oil prices, and it is only profit-
able when oil prices are higher than $75 per barrel."™ Kenai exports fell to zera in 2013;
the last shipments departed the terminal In 2015." Kenal simply does not appear to

be lly viable due to the comk of new LNG export s com-
ing online in the Gulf Coast, declining global il prices—particularly in late 2014 and
2015—and a global of natural gas. Desp iving app non-FTA

exports from the U.S. Department of Energy (DOE), ConocoPhilips has sought to sell its
Kenal LNG export terminal and announced in July 2017 that it would mothball the facil-
Iry."™ Based on curent market conditions, the proposed $50 bilion Alaskan natural gas
pipeline and associated export infrastructure may not be commercially feasible.'™
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Trump administration’s natural
gas export obsession risks forfeiting
a much bigger game

Ifindividual American companies find good ial opportunities to
export natural gas to China or other buyers, they should go forth—provided, of
course, the United States has the regulatory structure in place to make sure those
resources are extracted, processed and transported without damaging American
health and property.

Problems arise, however, when the White House throws massive political capital
into pushing deals that do not make good commercial sense. Those problems are
magnified when the federal government does 50 at the expense of American compa-
nies and technologies that do have great commenrcial potential. Unfortunately, thatis
exactly what is currently happening on the clean energy front, and the ramifications
could significantly und ULS. competiti aver the longer term.

The Trump administration claims that boosting natural gas exports will create new
American jobs, but that claim is problematic on mu!‘nple fronts. For one thing,
the upstream side of the natunlgas i th ion side—is becom-
ing increasing} d, so compani mhmgfmrwoﬂaemmpmdn:e
the same amnunt of gas. In the United States, new drilling technology is reduc-
ing labor needs by around 40 percent in the mI and gas business."™ Oiland sas
production lsshlftmgtoward remote monitoring and

and data analytics to perati thoseshiﬁsimpmeﬁciencybm
support a much smaller workforce than in years past.'” For example, the World
Economic Forum estimates that, industrywide, next-generation automation will
displace 38,000 upstream jobs between 2016 and 2025 and the adoption of wire-
less sensors and other connected devices will displace another 76,000 jobs.'™

Itis also possible that boosting exports will undermine other sectors of the US,
economy. If the United States starts sending more natural gas averseas, that may
reduce the supply available on the domestic market and drive up prices here at
home. ULS. companies who utilize natural gas as a key manufacturing input benefit
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when domestic US, prices are low because that gives them an edge over their
competitors in overseas markets, According to one study commissioned by Dow
Chemical, natural gas supports eight times more American jobs when it is used for
manufacturing instead of export."” OFf course, domestic price increases would also
affect American consumers. In 2015, the Center for American Progress analyzed
Energy Information Administration data on LNG exports and domestic natural
gas prices and found that high levels of LNG exports may lead to $7 billion in
additional annual costs to consumers by 2020, One could argue that ratcheting
up U.S, domestic natural gas prices via exports would make renewable power even
mare competitive and thus support renewable job growth; however, the Trump
dministration is disinvesting in bles and seeking subsidies for coal, a sec-
tor that is facing its own job displacement problems due to automation and other
market-induced job-loss trends that exceed what is happening in oil and gas.'"!

Although there is no clear evidence to support claims that boosting natural gas
exports will benefit the U.S. economy, it is becoming abundantly clear that clean
energy is the real jobs g Asof2017, ble energy is the cheapest
source of electricity in the United States.'" Even without taking pollution inta
account, fossil fuels simply cannot compete with declining ble energy
costs. As bles become increasingly affordable, that expands use and jobs.
At year-end 2016, there were 572,881 ble electricity g ion jobs and
398,235 natural gas-fired electricity generation jobs in the United States."” In
2017 nearly half of all U.S. utility-scale generation capacity additions came from
solar or wind, and the Federal Energy Regulatory Commission expects US.
renewable generation to more than double over the next three years—despite
the fact that the Trump administration is promoting fossil fuels at the expense of
other energy sources."* Globally, the world is already installing more new renew-
able capacity than fossil fuel capacity, and that gap is steadily expanding,'*

‘This is why Beijing is launching an all-out effort to dominate global clean energy
markets. Chinese leaders view clean energy as a key battlefield in the nation’s much
broader aim to become the new global high-tech superpower. Power generation
and new-energy or energy-efficient vehicles are key focus areas for Beijing’s Made
in China 2025 initiative, which is channeling hundreds of billions of dollars in state-
funded and state-directed capital to help Chinese companies take over these key
technology markets."” Beijing knows that more than 200 nations are gearing up to
invest $13 trillion in renewable energy over the next decade to meet their targets
under the Paris climate agreement, and falling renewable energy prices are likely

to generate even more investment as more and more nations—even the world's
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biggest oil producers—transition to renewables,""” Chinese leaders want the bulk
of those technologies and products to come from China. They expect this global
renewable push to generate 13 million new Chinese jobs by 2020, and they are
pulling every policy lever they can reach to make that happen.'™*

Unfor Iy, at the very when the United States should be gearing up
to face Chinese competition in the energy technology sectors of the future, the
Trump administration is undercutting U.S. clean tech innovation on multiple
fronts."* Trump's budget proposals openly ki in clean energy
and energy efficiency technologies: Across the DOE, clean energy research and
development faced proposed cuts up to 70 percent in fiscal year 2018 and up to 66
percent in fiscal year 2019." These cuts undermine not only the integrity of the
individual offices focused on researching and developing efficiency, solar, wind,
carbon capture, grid, and nuclear technologies but also the national laboratories
that suppart that work. Each budget proposal has also called for the termination of
vital research, development, and commercialization programs such as the DOE’s
Advanced Research Projects Agency-Energy (ARPA-E) and Loan Programs.'™!
Furthermore, by terminating the Clean Power Plan, the Trump administration has
d carbon polluti dards for power plants that would have increased
the amount of renewable energy and efficiency technologies in use in the United
States." Secretary of the Department of Energy Rick Perry also proposed a rule
to the Federal Energy Regulatory Commission that would have subsidized coal
and nuclear power plants had it not been rejected by the commissioners."

‘When Trump administration officials frame natural gas exports as a major
demand in U.S.-China trade talks that risks undercutting the U.S. economy even

further. Beijing is deploying an array of nationalist economic policies—including

the Made in China 2025 initiative—that leverage state to help Chinese
[ push Ameri mp out of global high-tech markets. The

Trump administeation recently tl d to retaliate by levying tariffs against

$50 billion in Chinese imports. The tariff approach is problematic on multiple
fronts—it will likely hit U.S. consumers as hard if not harder than China—but
the Trump administration will wade into truly dangerous waters if it first threat-
ens China with tariffs and then offers to reduce them if China buys more LNG
from the United States. When the administration announced the new tarifis, US.
Commerce Secretary Wilbur Ross stated that "we will end up negotiating these
things rather than fighting over them."'*" According to Secretary Ross, President
Trump has asked President Xi for a $100 billion reduction in the US. trade
deficit, which, according to Secretary Ross, China can partially fulfill by shifting
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its natural gas supply chain from other nations to the United States. In addition to
the fact that—as outlined above—that does not make good commercial sense for
either nation, if the administration accepts LNG deals as a major trade concession
that will give Beijing a pass on much bigger trade issues that, if not adequately

dd! d, will undermine US. for decades to come.

P
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Conclusion

Natural gas consumption is rising in China. That is a good thing for China’s energy
transition and i duction efforts. If individual American firms find com-
mercial opportunities to provide some of that natural gas, they should go forth.

At anational level, however, the U.S, federal government should not push export
deals that do not make good commercial sense and risk undermining broader US.

competitiveness vis-a-vis China.

Unfortunately, that is exactly what the Trump administration is currently doing,

As Beijing is well aware, clean energy is the real battleground, and while China is
doing everything it can to help its own companies dominate that rapidly growing
global market, the Trump administration is und g US. clean-tech innova-
tion and wasting federal government political capital pushing for natural gas deals
that the United States does not actually need. If the administration takes this a step
further—as Secretary Ross is recommending—by accepting U.S.-China natural gas
deals in exchange for backing off on much broader U.S. trade concerns with China,
that will further undercut the US. economy and play right into Beijing’s hands.
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Appendix A: U.S. LNG export shipments
to China as of year-end 2017

TABLE A1

U.S. LNG Shipments te China
Expaort Shipments as of Year-End 2017

D‘mm Name of exporter  Exportplant  Charterer Buyer Import port “:m:s":rl Q:SEE-}:&T Contract
2017-12-30 mﬁ:‘u‘ ‘Sabine Pass LNG Shell CNOOC  Zhejiang Ningbo 332 $354 Spat
20171226 mﬁ uc  SbnePusNG  Chenere  PeuoChina Ballan 328 654 spot
0071225 m?:mc SabinePassLNG  Gumvr CNOOC  Zhejiang Ningbo 37 $3.54 Spot
20171222 w‘mu{ Sabine Pass LNG Shell PetroChina Tangshan 346 $6.54* Spat
20171216 mﬁ:m Sabine Pass LNG Shell CNODC Tianjin {CNODC) 340 5354 spat
20171212 m::mc SabinePassING  Cheniere CHOOC  ZhejiangMingbo 340 s548 Spot
201712:02 m"‘:“u SabinePassING  Shell Pewochina  Tangshan 330 5354 spot
71127 m},:mut Sabine Pass LNG G""F-'z‘“‘“' PetroChina Tangshan 362 $437 Spat
20171120 m:m‘.u: Sabine Pass LNG Cheniere CNOOC Tianjin {CHOOC) 34 5491 Spat
20071112 :::TNT;\.LLC Sabine Pass LNG Cheniere PetroChina Tangshan 342 5492 Spat
7y Sobine Pk uc  SbineRuslNG sl Peweching angsu 339 .17 spot
20171108 m’”‘ﬁu SabinePasstNG  Shell CNOOC  Tanjin{CNOOC) 330 s617" spat
20071105 mﬁ;u SabinePassLNG  Shell £HOOC Yusdong 7 s spot
20171029 m&u Sabine Pass LNG Shell CRODC Tianjirs (CNOCC) 368 342 Long-term
conftinues
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Price at
Departure Shipment
(i Name of exporter  Exportplant  Charterer Buyer Import part volume (Bef) axport poaint Contract
(5/MMBtu)
Sabine Pass
20171023 hation Ll SDePISIG  Shel - hejanglingbs 339 5342 Long-term
Sabie Pass
2017-10-19 faction, LLC Sabine Pass LNG Shell PetroChina Jiangsu 360 5342 Long-term
017405 Sane Pass SabinePasstNG  Shell CNOOC  TaniniCNODC) 354 s34 Long term
Liquefaction, L€
Sabine Pass
000 i SbinePassING  Cheniere ENOOC  Tianjin {ENOOC) 33 $342 Spot
Sabine Pass
w00 LRI e SabinePasiNG  shel ENoOC Yuedong 36 $342 Long:term
Sabine Pass
W00 i SHnePssING  shel CNOOC  TanfiniCNOOC) 345 341 Spot
Sabine Pass
WO e SbePsUNG  shl CNOOC Zhuhal 355 5341 Long-tem
20170990 S3bine Pass SabinePassLNG  Shell CNOOC  Tianjin (CNOOC) wm 5341 Long-term
Liquefaction, LLC :
20170724 S3bine Pass SabinePassING  Shell PetroChina Kangsu 363 5353 Long-tem
Liqueaction, LLC
20170710 S3ine Pass SabinePassLNG  Shell cNooC {cNooC) 358 5353
Uduefaction, LLC Thanjin Long-term
Sabine Pass
Wros0s IR e SbinePasiNG  Shel NOOC  Tanjin{ENOOC) 351 $440 Spot
Sabine Pass
Wi (ORRN | SbBPsING  Shel aNoOC Zhuhai 343 639" Long:teem
2007-02-17 g Sabine Pass LNG Shell CROOC Tianjin {CNOOC) 344 5390 Leong-term
Liquefaction, LLC :
7001y S3ne Pass SabinePassING  Shel CHOOC  ZnejangMngbo 346 5390 Long-tem
Liquefaction, LLE
20170134 Sbine Pass Sabine PassLNG Shedl CNOOC  Tianjin (CNGOC) 339 5452 Long-term
Liquefaction, LLE
Sabine Pass
wibrzooe O e SomePasNG  shel BelingGas  Tangshan 33 597 Spot
Sabine Pass
205 L (e SDIDEPasSING  Shel NoOC Zhuhal 334 72 Long-term
Sabine Pass
wienase (IR ¢ SbinePassING  Cheniere Petiothing  Tangshan m s318 Spot
Sabine Pass
Wiatage TR o SsbinePassLNG 86 CNOOC  ZhefangMingbo 363 5318 Long-term
Sabine Pass
wiearape BEEEE ¢ SbinePasslNG  Shel anooc Guangdong 313 560 Spot
confinues

Center for American Progress | Do Not Fall far the Hyps on

LS. -China Natural




Price at
hm’“ Name of exporter  Exportplant  Charterer Buyer  Importport m’:‘rﬂ"&, l:lsn:mwl;t Contract
01105170+ ConOKOPRllips KenallNG  ConocoPhilips  Cor Marathon; SordhaiWuhas o, s1050 Spot
Shanghai LNG
20110512 Marathon*** KenalNG  ConoccPhillps  Co; Masathoe ""“::wm ost 1050 Spet
=T L1 o s
et ity ptastion fotd. i "
woukd seach 11634 B g
Gay, WS I':I'D( : XN + 0201 7 e, Offce of
e i Bl sty P 0165 e
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Appendix B: China's natural gas
reform timeline

Leveraging incremental liberalization to increase production
and consumption growth

January 2013—12th Five-Year Plan for Energy Development (2010-2015), State
Couricil:'"** Sets new natural gas production and consumption targets for 2015,
including: increasing the share of natural gas in the nation’s energy mix from 5.3
percent at year-end 2010 to 7.5 percent by 2015; increasing natural gas produc-
tion capacity 10.5 percent annually through 2015; increasing natural gas-fired
electricity generation capacity 16.2 percent annually through 2015; and increasing
the number of residential natural gas users by 6.8 percent annually to reach 250
million total users by 2015.

June 2013 —Notice Adjusting Natural Gas Prices, National Development and Reform
Commission:"** Implements a net-back pricing model that pegs domestic city-gate
rates to the market rates for fuel oil and liquid petroleum gas. Fuel oil accounts for
60 percent of the new price-guiding basket and liquid petroleum gas for 40 percent.
Divides natural gas consumption into two buckets defined by volume: base and
incremental, Rate increases for base gas—volumes equal to or less than 2012
consumption—are capped at 400 Chinese yuan per thousand cubic meters. Rates
for ine 1 gas—for vol ding 2012 ¢ ption levels—follow
the new pricing scheme, Grants special rate exemptions to the chemical fertilizer
industry and residential users. The price increase for fertilizer industry purchases
is capped at 250 Chinese yuan per thousand cubic meters, and local governments
can provide additional financial relief if needed. Prices remain unchanged for all
existing residential natural gas consumers; new users will pay the new city-gate rate
for base gas. Liberalizes ex-factory prices for imported liquefied natural gas (LNG)
and unconventional gas—including shale gas, coal-bed methane, and coal-based
liquefied gas—except in cases where such gas is mixed with other sources in long-
distance transmission pipelines, in which case city-gate rates apply to the mix.

it Fall for the ¢ J.S AChina Natu
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September 2013—Air Follution Prevention Action Plan, State Council:"” Orders
major urban areas along China's eastern seaboard to reduce coal ¢ ption;
close down coal-fired industrial boilers and power plants; and bring in natural gas
and renewables as substitutes to meet new 2017 air pollution reduction and control
targets. Calls for expanded natural gas pipeline capacity. Directs relevant ministries,
agencies, and subnational governments to give residential users and coal-replace-
ment projects priority access to new natural gas infrastructure and supplies.

February 2014— Trial Supervision Measures for the Fair and Open Access to Oil and
Gas Pipeline Networks, Ni | Energy Ad 13 Orrders state d oil
and gas pipeline operators with surplus capacity to provide pipeline access and
services—including transport, storage, gasification, liquefaction, and compres-
sion—to third-party entities in a fair and nondiscriminatory manner according to
the order in which contracts are signed. The National Energy Administration will
supervise the apening of oil and gas pipeline network facilities and will establish
regulations on information disclosure and other issues relating to fair access.

February 2014—Natural Gas Infrastructure Construction and Operation

M Mi National Develop and Reform Commission:"**
Enmnrages both state-owned and private companies to invest in, construct,

and integrate national gas infrastructure. Orders those activities to comply with
relevant development plans—such as the national natural gas infrastructure
development plan and the national main functional area plan—and to fit market
supply and demand conditions. Imposes new information transparency require-
ments: Companies that own and operate natural gas infrastructure must publish
their capacity and services available to third-party users as well as the conditions
and procedures for third-party access. Orders infrastructure operators to provide
third-party access in a fair and equitable manner.

March 2014—Guiding Opinion on Establishing and Imprmdng rkz Progmsm Pricing
Mechanism of Natural Gas for Residential C iption, Nati ! and
Reform Commission:" Launchesa mthme—uer pricing mechanism fnrrm
dential natural gas that bases residential rates on household levels,
Gives local governments the ﬂexibil!tytc determine whether to assess household

c ptionona hi I, or annual basis. Based on that assessment,
high-volume users will be placed in a high-rate bucket, mid-volume users in a mid-
rate bucket, and low-volume users in a low-rate bucket. Cities with existing natural

gas connections are to roll out this new system by the end of 2015,
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August 2014—Notice Adjusting the Price of Nonresidential Base Natural Gas Use,
National Development and Reform Commission:' Further liberalizes pricing for
imported liquefied natural gas and unconventional gas including shale gas, coal-
bed methane, and coal-based liquefied gas. Where such gas is mixed with other
sources—such as d ic or imported ional gas—prices for the entire
mix can be negotiated according to supply and demand. Raises city-gate ceil-
ing prices for base-use conventional natural gas. Exempts the chemical fertilizer
industry from these price reforms until the fertilizer market improves.

June 2014—Energy Development Strategic Action Plan for 2014-2020, State
Council:"” Signals that Beijing is significantly increasing its focus on the nation’s
natural gas development. Calls for natural gas to account for at least 10 percent
of the nation’s primary energy mix by 2020. Orders vigorous production devel-
opment on all fronts: onsh d offshore; ¢ ional and unc ional
Orders producers to develop eight large-scale natural gas production bases with
annual outputs of more than 10 billion cubic meters. Calls for producers to
increase the nation’s conventional proven natural gas reserves to a cumulative 5.5
trillion cubic meters and reach a total annual output of 185 billion cubic meters
by 2020, which would amount to an annual production growth rate of more than
6 percent. Encourages import expansion and calls for new demand-side measures
including support for natural gas vehicles and ships.

February 2015—Notice on Rationalizing the Price of Nonresidential Natural Gas,
National Development and Reform Commission:"™* Decreases the incremental rate
by 440 Chinese yuan per thousand cubic meters and increases the base rate by
40 Chinese yuan per thousand cubic meters to create one unified natural gas rate
for each province or icipality. Officiall the prior pricing distinction
k base and inc | gas. Imph pilot marketization for natural
gas consumers—not including the chemical fertilizer industry—who purchase
directly from producers. Those direct purchase rates can be negotiated based on

supplyand demand.

N ber 2015—Notice on Reducing the City-Gate Price of Natural Gas for
Nonresiential Use and Further Promoting Market-Oriented Price Reform, National
Development and Reform Commission:'** Reduces idential city-gate gas rates
by 700 Chinese yuan per thousand cubic meters, Switches the price management
regime from ceiling to benchmark, meaning prices can be negotiated below the
benchmark and up to 20 percent above it. Exempts the chemical fertilizer industry
from these changes.
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October 2016— Trial Natural Gas Pipeline Transportalion Price Management

M Natignal Development and Reform Commissi "‘Setspnnuplesﬁw
pipeline transportation price based on permissible cost,

return, P y, and ease of operation. Orders pipeline operators to separate
their pipeline transportation business from other business units and impl

independent financial accounting. Defines a standard for annual allowable pipe-
line transportation revenue based on “permitted cost plus reasonable return”

October 2016— Trial Natural Gas Pipeline Transportation Pricing Cost Supervision
and Auditing Measures, National Development and Reform Commission:™™
Establishes new guidelines for pipeline transport cost supervision. Pipehne opera-
tors must set up an i i P dent cost ace ing sy ﬁ‘\rw

services; the State Council Pricing Dep is ible for izing the
implementation of pipeline transportation pricing supemsmn and lnspecuun work,

November 2016—Notice Promoting Marketization Reform of Chemical Fertilizer

Gas Use Prices, National Development and Reform Commission:""” Fully liberali
pricing for natural gas sales to chemical fertilizer producers. Prices are to be nego-
tiated b producer and based on supplyand demand.

December 2016—13th Five-Year Plan for Natural Gas Develapment, National
Development and Reform Commission:"™ Sets new targets and calls for vigorous
market development across all fronts. By 2020, annual production must reach 207
billion cubic meters per year, including 120 billion cubic meters of conventional
gas; 37 billion cubic meters of tight gas; 10 billion cubic meters of offshore gas; 30
billion cubic meters of shale gas; and 10 billion cubic meters of coal bed methane
per year. Calls for national pipeline infrastructure to reach 104,000 kilometers by
2020—with a total capacity of 400 billion cubic meters—and underground natural
gAs storage capacity to reach 14.8 b;lLbon cubic meters by 2020, Calls for LNG
import inf ture projects to prioritize large demand centers in the Bohai Rim,
Yangtze River Delta, and southeastern coastal areas. Promotes LNG fuel for trans-
port use and sets multiple 2020 transport targets including: reaching a total of 10
million LNG vehicles, 12,000 gas stations, and more than 200 docking stations for
ships. Calls for specific natural gas infy ture expansions designed to support
coal-to-gas switching such as small-scale LNG storage tanks in rural areas. Calls for
multiple policy incentives to support natural gas supply and demand development
projects, including preferential tax polk.besto snppon. natural gas production and
new market-based procedures for ferring exploration and devel rights.
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June 2017—Opinions on the Acceleration of Natural Gas Use, National Development
and Reform Commission, Ministry of Science and Technelogy, Ministry of Industry
and Information Technology, Ministry of Finance, and Others:" Sets 2030 natural
gas targets. Calls for natural gas to account for 15 percent of China’s energy mix by
2030 and for China to expand underground natural gas storage capacity to 35 bil-
lion cubic meters by 2030. The 2020 targets are 10 percent of the energy mix and
14.8 billion cubic meters of storage capacity. Qutlines a cross-ministerial effort
for meeting China's natural gas development goals, with a particular focus on

ddressing persi market bottlenecks. Calls for new engineering and develop-
ment projects to support natural gas use for winter heating, gas-fired electricity,
industrial use, and expanded ¢ access to natural gas filling and docking
stations. Calls for additional envi | regulatory tightening to i ivi

increased natural gas use, particularly coal-to-gas switching, Calls for additional

progress toward national gas market liberalization and additional financial support
to incentivize production and consumption growth.

August 2017—Notice Reducing the Nonresidential Natural Gas Reference City-Gate
Prices, National Development and Reform C " Lowers the baseline city-
gate natural gas rate by 100 Chinese yuan per thousand cubic meters. States that
city-gate prices will be progressively reduced going forward and open trading
will be promoted.

December 2017—Letter Requesting Good Work on Integrated Coal Management

to Ensure the People Stay Warm Through the Winter, Ministry of Environmental
Protection Department of Air Environment Management:'"! Permits localities to
continue using previous coal-fired heating methods—uwhich were to be phased
out by year-end 2017—and other alternative heating methods on an interim basis
to prevent heating shortages where required coal pl are not yet compll
Orders local officials to give residential natural gas users priority over industrial
users and gas-fired power stations when shortages emerge. Warns officials that the
Ministry of Environmental Protection will monitor winter heating conditions and
hold localities ac ible for disorderly polluti work.

December 2017—Notice Regarding the Issuance of a 20172021 Winter Clean
Heating Plan for Northern Regions, National Development and Reform Commission,
National Energy Administration, Ministry of Finance, Ministry of Environmental
Protection, and Other Relevant Agencies:'* Orders northern regions to fill winter
heating gaps—from the phase-out of small coal boilers—uwith a range of clean-
heating sources to avoid triggering seasonal natural gas supply shortages. The
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northern region targeted by this plan includes Beijing, Tianjin, Hebei, Shanxi,
Inner Mongolia, Liaoning, Jilin, Heilongjiang, Shandong, Shaanxi, Gansu,
Ningxia, Xinjiang, Qinghai, and portions of Henan. This region also covers the
“2+26" key cities of the Beijing-Tianjin-Hebei air pollution transmission channel,
including Xiong'an New District. States that, as of 2016, 83 percent of floorspace
in China's northern regions is served by coal-fired heating and 17 percent by a
mix of alternative heating sources, including natural gas-fired heating—which
accounts for 11 percent total—electric power, geothermal, biomass, solar, and
industrial waste heat. States that 34 percent of the total heat generation can be
considered “clean” heating—including clean coal—as of 2016. Sets a new target
to expand clean heating to cover 70 percent of the region’s total heated floor space
by 2021, Northern regions are to meet that target by bringing new clean heating
sources online to replace 150 million tons of dispersed coal, including low-effi-
ciency small boiler coal use, Total clean-heating capacity targets for 2021 include:
expanding biomass heating capacity to cover 2.1 billion square meters; expanding
electric heating capacity to cover 1.5 billion square meters; expanding geothermal
heating capacity to cover | billion cubic meters; expanding waste industrial heat to
cover 200 million square meters; and expanding solar heating to cover 50 million
square meters. The plan puts particular emphasis on clean coal heating, targeting
the construction of 10 gigawatts of new back pressure combined heat and power
units and retrofitting 120 gigawatts of existing units to reach 11 billion square
meters of clean coal heating capacity. The “2426" key cities are prioritized for new
construction of natural gas heating: Between 2017 and 2021, new construction of
natural gas heating capacity in these key cities should cover an additional 180,000
square meters, This plan also includes an annex, “General plan for winter coal-to-
gas source protection for clean heating in key northern regions,’ which formulates
a safeguard plan for the six provinces/municipalities of the "2+26” key cities of
the Beijing-Tianjin-Hebei air pollution transmission channel and oeders the other
northern region provinces to create their own natural gas resource guarantee
policies for the “coal-to-gas” clean heating program based on this plan, This annex
includes targets for the natural gas volume supplied by China's three oil majors

to the abovementioned six provinces/municipalities during 2021, in addition to
targets for the construction of new natural gas storage capacity, LNG receiving sta-
tion capacity, gasification output capacity (from 82 million cubic meters per day
in 2017 to 165 million cubic meters per day by 2021}, and pipelines.
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The CHAIRMAN. Thank you, Dr. Hart.
Mr. Riedl.

STATEMENT OF CHARLIE RIEDL, EXECUTIVE DIRECTOR,
CENTER FOR LIQUEFIED NATURAL GAS

Mr. RIEDL. Good morning, Chairman Murkowski, Ranking Mem-
ber Manchin, Senator Stabenow. Thank you for allowing me the op-
portunity to testify this morning. My name is Charlie Riedl, and
I am the Executive Director at the Center for Liquefied Natural
Gas, or CLNG.

CLNG represents the full LNG value chain providing us with
unique insight on the benefits LNG brings to the U.S and global
economies. CLNG operates within the Natural Gas Supply Associa-
tion, a national trade association that’s represented U.S. gas indus-
try for more than 50 years. This gives us a deep understanding of
the entire U.S. natural gas supply portfolio.

I appreciate the opportunity to address the Committee about the
evolving global natural gas market and the many environmental
and economic benefits of U.S. LNG exports. America’s abundance
of natural gas has led to our emergence as a world-class exporter
of energy, creating U.S. jobs, growing our economy and signifi-
cantly strengthening global energy security, all while reducing
emissions and pollution.

The United States’ vast supply of natural gas is the very reason
we're here this morning and able to have this conversation about
LNG exports. Without it, we would likely be having a conversation
this morning focused on LNG imports.

It is this supply, growing by the year, that underpins the benefits
we can achieve with exports. Technological breakthroughs in the oil
and natural gas industry have unleashed an energy renaissance es-
tablishing the United States as the world’s largest natural gas pro-
ducer.

As I speak today, the U.S. natural gas resource has reached an
all-time high according to the U.S. Potential Gas Committee.
Amazingly, those increases are up 69 percent since 2005 according
to EIA, all while prices of natural gas have fallen 64 percent over
that same time period. So new domestic supplies of affordable nat-
ural gas have created this competitive advantage for U.S. manufac-
turers as well, leading to greater investment, industry growth and
new jobs. And exports forecast that an additional industrial invest-
ment of roughly $135 billion to build 59 new projects and 11 expan-
sions between now and 2022.

According to studies from the Department of Energy, the exports
will not compete with the manufacturing sector here in the United
States. And it’s important to understand that any new LNG ex-
ports will be met by new natural gas production.

So to better illustrate how quickly the U.S. has moved being a
net exporter of natural gas, we really only need to look back 11
years. In 2008, the EIA’s Annual Energy Outlook forecasted that
by 2030 the United States would need to import roughly 8 billion
cubic feet of LNG per day. Fast forward to the 2019 Annual Energy
Outlook and the forecast is vastly different. We will be exporting
by 2030, 13.5 BCF of LNG per day. That’'s a swing of 21.5 BCF
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without having any material impact on the net price of natural gas
here domestically.

So what we’re finding is that LNG exports can and will react to
the global marketplace. Worldwide demand for LNG export today
is approximately 37 billion cubic feet and it’s projected to increase
to around 67 billion cubic feet per day by 2035.

U.S. LNG exports create numerous environmental and economic
benefits for the United States and global consumers. I'd like to
focus the remainder of my remarks this morning focused on those
two areas.

A 2014 study conducted by the Department of Energy found that
LNG exports could reduce global greenhouse gas emissions by dis-
placing more carbon intensive fuels for importing nations. Those
further studies have also shown how natural gas and renewables
are ideal partners for improving air quality and emissions.

A prime example of where that’s taking place is in India where
it’s believed some 400 million people lack access to reliable elec-
tricity. So to date, we've sent 36 cargos to India which is roughly
120 BCF of gas, and what we’ve seen in that time period, since
2016, the Cove Point facility has served that market and what
we're seeing is greater adoption of natural gas for electricity gen-
eration there cleaning up the air.

In-depth research by the Department of Energy in 2015 and
again in 2018, found that exports are a net benefit to the U.S.
economy. That study by the Department of Energy found that re-
sults—the increase in the U.S. household incomes and their wel-
fare. The Department study determined that increased production
will drive investment to revitalize economically depressed regions
that bring thousands of jobs to the area.

The promise of more LNG facilities in the United States also
brings the promise of a new era benefiting the U.S. economy and
our environment. Our enormous natural gas resource base is ideal-
ly positioned to help the United States compete on a global level
for the LNG market share and still providing an environmentally
and economically affordable, advantageous fuel source for the U.S.
customers.

U.S. LNG exports benefit everyone with billions of dollars in in-
vestments and thousands of dollars of good paying jobs here at
home while creating a cleaner future for our world.

In closing, I commend Chairman Murkowski and the Committee
for their leadership and steadfastness in championing LNG. We're
committed to helping find solutions to address our energy needs
and I look forward to your questions.

Thank you for the opportunity this morning.

[The prepared statement of Mr. Riedl follows:]
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Testimony of Charlie Riedl, Executive Director of the Center for Liquefied Natural Gas, before
the U. S. Senate Committee on Energy and Natural Resources
THE IMPORTANT ROLE OF U.S. LNG IN EVOLOVING GLOBAL MARKETS

July 11, 2019

Good morning, Chairman Murkowski, Ranking Member Manchin, and members of the committee.
Thank you for the opportunity to testify today. My name is Charlie Riedl, | am the Executive Director for
the Center for Liquefied Natural Gas or CLNG.

CLNG represents the full LNG value chain, including LNG producers, shippers, terminal operators and
developers, providing it with unique insight into the ways this abundant and versatile fuel can realize its
vast potential, to the benefit of the U.5. economy and global energy security.

We appreciate the opportunity to address the committee about the evolving global natural gas market
and the many environmental and economic benefits of U.S. LNG exports. America’s abundance of
natural gas has led to our emergence as a world-class exporter of natural gas, creating U.S. jobs, growing
our economy, significantly strengthening global energy security -- all while reducing emissions and
pollution.

The United States began exporting LNG in 2016 and has steadily solidified its position as a major global
energy power. The U.5. is now home to four LNG export terminals in operation, six projects under
construction, and seven projects that are permitted and awaiting Final Investment Decisions. There are
another fourteen projects in the FERC queue.

Each of these projects individually represents billions of dollars of investment in America’s energy
future. By seizing and executing on the opportunity made possible by our enormous supply of natural
gas, the U.S. LNG industry is poised to provide natural gas that will improve our trading partners’ access
to clean energy, while providing jobs and a stable supply of natural gas and revenues here in the United
States.

The focus of my testimony will be on LNG and the incredible opportunity we have before us. However, |
believe it is critically important to first understand the current and projected supply of natural gas here
in the United States before speaking further about LNG and LNG exports. CLNG has a deep
understanding of the entire U.5. natural gas supply portfolio and rising demand for natural gas both in
domestic markets and abroad because of our position as a committee of the Natural Gas Supply
Association, a national trade association that has represented top producers and marketers of U.5.
natural gas for more than 50 years.

The United States has an abundant supply of natural gas. Underpinning the environmental, economic
and security benefits we can achieve with exports is our abundant supply of natural gas. Technological
breakthroughs in the oil and natural gas industry have unleashed an energy renaissance, establishing the
United States as the world’s largest natural gas producer — and domestic production continues to grow.



93

We have enough natural gas to supply affordable energy domestically for at least 100 years with current
technology, as well as to significantly increase U.5. participation in the global market for LNG.

Natural gas companies understand that with this opportunity comes the responsibility to be dedicated
stewards of local land, air and water. We are committed to responsible development to ensure that our
natural resources are protected, while maximizing this great opportunity before us.

As | speak today, U.S. natural gas resources have reached an all-time high, according to the U.S.
Potential Gas Committee." Even as U.S. natural gas production continues to grow year over year, our
total natural gas resource estimates continue growing as well, due to improvements in our ability to
detect and extract natural gas.

In fact, if the Potential Gas Committee’s 1966 estimate of 600 trillion cubic feet (Tcf) had remained
static, the United States would have run out of natural gas in the 1990s. Instead, estimates doubled by
2002, to more than 1,200 Tcf, and by 2017 had exceeded 2,800 Tcf.?
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Concurrent with this nearly five-fold increase in the total resource base, U.5. natural gas production has
increased by 69 percent since 2005, according to the U.S. Energy Information Administration (EIA) and
yet prices have declined by 64 percent over the same time period. And EIA projects production to
continue to grow well through 2050, while prices will stay below $5 out to 2050. This is all due to the
stability of our abundant supply. Based on EIA estimates, between 2008 and now, the United States will
have effectively added double the LNG capability that Qatar has planned — by 2030. Put another way,
we have grown our LNG by the equivalent of two Quatars in 2030. Remarkably, we will have done this
with no increase in domestic prices.

! U.S. Potential Gas Committee, Biennial Estimate of North American Matural Gas Resource Base, July 2017,
2 1.5 Potential Gas Committee, Biennial Estimate of North American Natural Gas Resource Base, July 2017,

2
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Figure 2
Natural Gas: Henry Hub Spot Price
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Because our supply of natural gas is so abundant, operating and planned export capacity are helping
provide stability to the domestic energy market. LNG exports offer an important new market for
surplus natural gas production, which often occurs due to associated gas that is tied to oil production.
Exports provide another demand outlet and thus help to keep natural gas production steady and
predictable.

In fact, growth in exports sends market signals to incentivize domestic production, which benefits
consumers here at home and benefits industries involved in the natural gas supply chain such as
construction and manufacturing, spurring even more economic growth.
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Figure 3

Demand: Customer Demand
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The United States is poised to realize its potential as a major international gas supplier, but the
window of opportunity to solidify our position is narrowing. Globally traded LNG volumes were 37
billion cubic feet per day (Bcf/d) in 2018, setting a new annual record. Worldwide demand for LNG is
expected to increase to 67.7 Bcf/d by 2035.% It is projected that 13.5 Bcf/d of liquefaction capacity will
be added between now and 2023, to help meet world demand for LNG.* Globally there is approximately
15 Bcf/d of new regasification capacity under construction and numerous countries are vying to serve
this growing LNG market.®> The demand for LNG is clear, and that is why it is critical the United States be
positioned to compete on a level playing field for access to these new and expanding markets.

 Energy Insight, McKinsey, Global Gas & LNG Outlook to 2035, September 2018.
A International Gas Union, World LNG Report, 2019.
International Energy Agency, Market Report Series Gas 2018, E ive S ¥
* International Gas Union, World LNG Report, 2019,
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Figure 4
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As study after study has shown, exports drive economic growth here at home, particularly in natural
gas-producing regions. Most recently, in-depth research by NERA Economic Consulting for the U.S.
Department of Energy (DOE) in 2018 found that exports are a net benefit to the U.5. economy. The DOE
study determined that increased natural gas demand from exports will spur increased investment in
domestic natural gas production, driving job growth in areas where production grows.

The 2018 DOE study concluded that export demand will not be met by existing production but rather
be met almost entirely by additional production. This is an important point. Just as previous economic
studies conducted for DOE found, the 2018 study also determined that increased production will drive
investment in natural gas-producing regions and support thousands of additional jobs.®

Another study, conducted by ICF for the American Petroleum Institute, showed that exports could
generate more than 450,000 jobs and more than $73 billion for the economy by 2035.7

Finally, DOE’s study showed that exports will result in an increase in U.5. households’ real income and
welfare that exceeds any potential impact that could come from marginally higher natural gas prices.®

Exports represent a tremendous geopolitical opportunity for the United States. LNG exports are
already supporting our national security interests by strengthening the energy security of our allies and

* Department of Energy, The Macroeconomic Outcomes of Market Determined Levels of U.S, LNG Exports, June 2018

7 ICF, Impact of LNG Exports on the U.S. Economy: A Brief Update, Sep 2017.
# Department of Energy, The Mac nomi teomes of Market Determined Levels of 1.5, LNG Exports, June 2018
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weakening those nations who use natural gas exports as geopolitical leverage. For example, Europe
remains highly dependent on Russia for natural gas, which supplies 35 percent of its total natural gas
imports. For countries in Central and Eastern Europe (like Czech Republic, Hungary, Bulgaria, Greece),
that share is much higher. Russia has demonstrated its willingness to use energy as a political tool,
cutting off natural gas supplies to European consumers several times over the last decade, with Eastern
European countries most harmed by Russian manipulations.

Fortunately, U.5. LNG exports provide an opportunity to diversify our allies’ supply choices and expand
the global natural gas market. Lithuania and Poland, for example, have already signed deals to import
U.5. LNG. As Lithuanian President Dalia Grybauskaité wrote, “U.5. gas imports to Lithuania and other
European countries is a game changer in the European gas market. This is an opportunity for Europe to
end its addiction to Russian gas and ensure a secure, competitive and diversified supply.”®

Figure 5
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Furthermore, exports reinforce our commitment to open trade. By allowing the open trade of U.S.
LNG, we are sending an important signal to other commodity exporters. A commitment to
unencumbered exports promotes U.5. leverage in trade negotiations, particularly with other
commodities.'®

LNG exports offer clear environmental benefits to overseas consumers. A 2014 study conducted by
DOE found that LNG exports could reduce global greenhouse gas emissions by displacing more carbon
intensive fuels in importing nations."

This was the conclusion of the Department of Energy in 2014, and its findings have been subsequently
echoed in studies that compare greenhouse gas emissions of LNG and other fossil fuels over their full
lifecycles®. Furthermore, these studies show how natural gas and renewables are ideal partners for

* Agnia Grigas, Foreign Affoirs Maogazine, "U.5. Natural Gas Arrives in Lithuania,” September 12, 2017,

0 pichael Levi, ings, A Strategy for U.5. Natural Gas Exports, June 2012,

1 Department of Energy, National Energy Technology L y, Lifecycle Greenhouse Gas Perspective Report on Exporting LNG from the
United States, 2014.

2 pace Global, LNG and Coal Lifecycle A: ment of Greenhouse Gas Emissions, October 2015.

6
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improving air quality and emissions,”* and document case studies detailing enormous improvements in
pollution and smog with increased use of natural gas.** Current events further support that finding. For
example, the Chinese have rapidly expanded their use of natural gas in order to reduce their reliance on
other fossil fuels.

Today China has overtaken South Korea as the world's second largest LNG importer and U.5. LNG
cargoes have already made their way to Chinese import terminals. In fact, before trade tensions
between China and the United States began, China was the 3" largest U.S. LNG customer, however now
China has fallen to the 15 position.

Just last fall, LNG took center stage in trade negotiations during President Trump’s visit to China,
culminating in a deal between China Petrochemical Corp, China Investment Corporation, Bank of China,
the State of Alaska and the Alaska Gasoline Development Corporation for the development of LNG
export capacity in Alaska. The three state-owned Chinese companies would invest $43 billion into the
project. This type of partnership is important both from an environmental standpoint and to provide
the financing for a project that will have huge job and economic benefits for the local Alaskan
communities.

Countries like India, where it is believed up to 400 million people® lack access to reliable electricity,
desperately wish to ramp up their use of natural gas. 36 U.S. export cargoes have already made their
way to India and the second operational U.S. LNG export terminal, Dominion Energy’s Cove Point facility
in Maryland, has a 20-year contract with GAIL India Ltd, the country’s largest natural gas utility.

Greater use of natural gas in importing nations will help reduce carbon emissions but it will also help
reduce traditional pollutants — burning natural gas creates little to no emissions of sulfur dioxide,
nitrogen oxides or particulate matter that can lead to smog.'® Providing our trade partners with access
to a cleaner-burning energy alternative reinforces our commitment to environmental progress.

* National Bureau of i Bridging the Gap: Do Fast-reacting Fossil Technologies Facilitate Renewable Energy Diffusion, July
2016.

¥ International Gas Union, Case Studies in Improving Urban Air Quality, 2016.

¥ Asian Venture Philanth ! rk, Addressing Energy Poverty in India, August 2018,

* Leidos, Inc., A C ison of Emissions from Major Fuels Used to Generate Electricity in the U.5., 2016.

7
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Figure 6

Comparison of Commodities Shows Stability of Natural Gas
Changes in CME monthly settiement prices lanuary 2007 - Present
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LNG exports and U.S. natural gas production provide support for the industrial renaissance and
provide stability here at home. The past decade’s dramatic increase in natural gas supply has occurred
even as natural gas has enabled an industrial renaissance in the manufacturing sector, with demand for
natural gas from that sector projected to reach an all-time high this summer."” New domestic supplies
of more affordable natural gas and natural gas liguids (NGLs) have created a competitive advantage for
U.5. chemical manufacturers, leading to greater investment, industry growth, and new jobs. Companies
from around the world are investing in new projects to build or expand their shale-advantaged capacity
in the United States. Forty new industrial projects in the petrochemical, fertilizer, steel and gas-to-
liquids sectors were completed between 2015 and 2018, and another 40 are expected to be completed
by 2023, representing an investment of more than $135 billion.*®

Domestic gas supply can support increases across all sectors, with LNG exports and manufacturing
living harmoniously. Because of our enormous domestic natural gas resource base, the United States is
uniquely positioned to compete on a global level for LNG markets, while still providing an affordable and
environmentally advantageous fuel source for American manufacturers. The United States needs new
markets to encourage continued production of natural gas and NGLs to support our domestic
manufacturing and encourage manufacturers to stay in the U.S. The resurgence in domestic industrial
growth not only strengthens the U.S. economy, it also provides an opportunity to reduce CO: globally.
This global CO; reduction is possible because the energy consumed in U.S. manufacturing is less carbon
intensive than other manufacturing areas throughout the world.

7 Energy Ventures Analysis, Inc., 2019 Symmer Outlook for Natural Gas, May 2019,
* Energy Ventures Analysis, Inc., 2019 Summer Outlook for Natural Gas, May, 2019,
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Figure 7
LNG EXPORTS RELATIVE TO TOTAL US CONSUMPTION
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LNG is Cutting Emissions in the Transportation Sector. The expanded use of natural gas as a
transportation fuel, whether in the form of LNG (or CNG), can help reduce air pollution and carbon
emissions from the transportation sector, whether in the marine industry or in cars and fleet vehicles.

In the maritime sector, for example, new international emissions standards for ships'®, in addition to the
low cost of natural gas compared to more conventional fuels, has encouraged the use of LNG as a fuel
by the shipping industry in recent years. This growth is expected to continue since LNG emits
significantly lower levels of nitrogen oxide, sulfur oxides, particulate matter and carbon dioxide
compared to oil-based alternatives currently used for marine fuel.

As a result of LNG’s comparatively low emissions, the United States is projected to almost double its
current fleet of LNG-fueled tankers from 2016 to 2019, led by shipping investments made by Harvey
Gulf and Tote, according to the U.S. Energy Information Administration. Even the cruise industry has
embraced LNG in shipping, with cruise lines such as Carnival and Disney building new ships powered by
LNG. Worldwide, the global fleet of LNG-powered ships is expected to grow more than 40-fold to
almost 1,800 vessels by 2020.%

On a well-to-wake lifecycle basis, marine vehicles powered by natural gas emitted up to 21 percent
fewer greenhouse gas emissions compared to gasoline and diesel-powered vehicles®. According to the
DNV-GL's Alternative Fuels Insight Map, there are more than 280 LNG stations for marine vehicles in
operation or under construction and another 91 planned.

B ional Maritime Organization (IMO) has set new limits for sulphur in fuel oil used on board ships to take effect in 2020.
.5, Dept. of Ty fon Maritime A Liguefied Natural Gas Bunkering Study, 2014,
#LNG World News, “ElA: LNG Fueled Vessels on the Rise in the U.5." 2016,

2 DNV GL, *In Focus — LNG As A Ship Fuel,* 2015
B SEALNG, Life Cycle GHG Emission Study on the Use of LNG a5 Marine Fuel, 2019,
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On a well-to-wheel lifecycle basis, land vehicles powered by natural gas emit also between 13 and 21
percent fewer greenhouse gas emissions compared to gasoline and diesel-powered vehicles®. These
natural gas-powered vehicles can further improve local air quality because they emit approximately 50
percent less NOx gas and other pollutants. According to the Alternative Fuels Data Center?s, there are
more than 130 LNG stations for heavy duty trucks in operation or under construction and another 50
planned.

Continued growth in the use of natural gas as a vehicle fuel — the number of natural gas vehicles around
the world increased by an estimated 300 percent between 2006 and 2014% — will help improve air
quality and reduce carbon emissions. And more rapid growth is expected.

Conclusion

The promise of more LNG facilities in the United States brings the promise of a new era benefiting the
economies of the United States and our global trading partners, as well as contributing to vast
improvements in energy poverty abroad and the improved health and cleaner environment that
accompanies that change.

The United States is fortunate that our enormous natural gas resource base ideally positions us to
compete on a global level for LNG market share while still providing an affordable and environmentally
advantageous fuel source for American households and manufacturers and benefiting the U.S.
economy.

Streamlining the approval process for LNG export applications from the United States can create tens of
thousands of American jobs and reduce global greenhouse gas emissions, while preserving a
competitive advantage.

Thank you for the opportunity to testify on behalf of CLNG and NGSA and our members. We are
committed to helping to find solutions to address the world’s energy needs and look forward to working
with the Committee to that end.

¥ NGV America, Environmental Benefits of Matural Gas Vehicles, 2018,
9).5. Department of Energy, Alternative Fuels Data Center.
.S, Dy of Energy, Clean Cities Webinar Presentation, October 2014.
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The CHAIRMAN. Thank you, Mr. Riedl.
Mr. Tsafos, welcome.

STATEMENT OF NIKOS TSAFOS, SENIOR FELLOW, ENERGY
AND NATIONAL SECURITY PROGRAM, CENTER FOR STRA-
TEGIC AND INTERNATIONAL STUDIES

Mr. TsAro0s. Thank you, Chairman Murkowski, Ranking Member
Manchin, members of the Committee. Thank you for the oppor-
tunity to speak to you today.

As everyone has attested to, we’re living in a transformational
moment in global gas markets and the United States is at the cen-
ter of that transformation. And so, the first thing I want to do is
actually commend this Committee because its leadership and the
actions that have taken place in this town over the past few years
have made that possible.

What I want to leave you with is four things.

Number one, the global gas market is changing. There’s no doubt
about that. But that change is sometimes caricatured. The head-
lines don’t quite do justice to the complexity of this system. So in
my view I wanted to share four profound shifts that are taking
place in the global gas market that, I think, should guide our
thinking and our decisions.

The first shift is complexity. Twenty years ago, this used to be
a simple system, a handful of producers, handful of consumers.
Today we live in a world where about 20 countries export LNG and
about 40 countries import it. This is an immensely more com-
plicated system.

The second shift is in structure. We have more transactions that
take place in the short-term and spot market, and that is a very
encouraging trajectory. At the same time, the long-term market
still dominates and if you look at the spot market for LNG it’s
about four percent of all the gas used in the world. So it’s impor-
tant to focus on that market, but it’s also important to understand
the broader context in which that market exists.

The third shift is in pricing. Even in 2018, less than half of the
world’s gas was priced according to market principles, what we call
gas on gas competition. Regulated pricing, oil indexation are still
very important. The price that Asian consumers pay for LNG still
tracks the price of oil very well. It’s important, whenever we talk
about pricing, to look at the details, to look at the nuance because
the headline stories sometimes don’t do justice to what’s really hap-
pening.

The fourth shift is in geography. We have a monumental shift
where Qatar, Australia and the United States are going to be the
top three suppliers with Russia emerging as a clear fourth. China
has become the largest source of incremental LNG in the world. It’s
overtaken South Korea. In a few years, it will overtake Japan. So
what happens in China is going to have a profound impact on this
market, and we have to think about what that means. My point
from these shifts is relatively clear. Change is taking place. That
change is sometimes evolutionary, not revolutionary and we should
understand and embrace the complexity of the system.



103

The second observation I want to make is about the current mo-
ment that we are at. We have a lot of gas on the market. Prices
are really down for spot LNG in Asia, in Europe.

At the same time, companies are investing for the new wave of
supply. But this new wave is going to be a lot more competitive.
It’s going to be a lot more diverse. It’s going to be Qatar. It’s going
to be Russia. It’s going to be Canada. It’s going to be East Africa.
It’s going to be Southeast Asia. One of the key challenges will be
to find a role for the United States to compete in that marketplace.
Companies will change business models. They’ll turn to states for
support. We'll have geopolitical drivers for decisions. And so, this
is going to be a very competitive market.

The third observation I want to leave you with is about institu-
tions. We desperately need a common basis from which to talk.
This means data, better data, publicly accessible data, data that
everyone can rely upon to have a good conversation about what’s
happening in natural gas. We have questions from oil. When we
talk about oil, we all can look at a certain number of reports and
have a common foundation for discussion. We don’t have the same
thing for global gas. We really need it.

The second aspect of institutions is a conversation on gas and en-
ergy security. Different regions have different understandings of
gas security, and I think it’s incumbent upon the United States,
through its partners and the International Energy Agency, to revi-
talize the conversation on how to measure gas security and also
how to enhance it altogether.

My final observation is about enhancing and supporting U.S.
LNG exports and my observation has been that if you want to build
LNG anywhere else in the world, you can probably get the U.S.
Government to help you. If you try to buy U.S. LNG you’re, kind
of, out of luck.

And so, I think we really need to have a better conversation
about sharpening the tools that the U.S. Government already has—
the BUILD Act, the EXIM Bank—and trying to figure out ways to
get countries that want to import LNG, U.S. LNG, or just gas more
broadly, give them the tools and the resources they want and need
to make that possible.

Thank you very much for your time, and I look forward to an-
swering your questions.

[The prepared statement of Mr. Tsafos follows:]
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Chairman Murkowski, Ranking Member Manchin and Members of the Senate Committee on
Energy and Natural Resources, thank you for the opportunity to appear before you today to
discuss the evolving global market for natural gas and the role that U.S. liquefied natural gas
(LNG) plays in that market.

There is a profound transformation underway in global gas—with the United States at the center,
as the world’s largest producer, consumer, and source of incremental LNG supply. This new era
offers enormous opportunities for the United States to create prosperity at home, enhance ties
with friends and challenge foes, and support a fuel that can make a material contribution to our
fight against climate change—especially if the environmental side-effects from the natural gas
value chain are limited. Leadership in Washington has played a major role in this success story;
my goal today is to highlight some areas where further focus could yield additional results. 1
have four takeaways for the Committee:

The United States is entering a global market that is changing, and its entry will accelerate that
change. But change is evolutionary and multi-layered—thus, broad generalizations can mislead

rather than illuminate. There are new players, new business models, and new trade routes, but
these exist alongside business practices and patterns that have persisted for decades. More than
ever, it is important to understand each region and market on its own terms, with due regard to
the idiosyncrasies that make it special.

We are. in mid-2019. at a unique moment in the business cycle. There is an oversupply of LNG
on the market, leading to historically low prices in Europe and Asia; at the same time, there is
record-level investment and interest in new LNG supply; and, meanwhile, LNG is becoming part
of several high-level geopolitical disputes affecting U.S. relations with both China and Europe,
The LNG market is thus becoming much more competitive and somewhat more politicized—it is
in this ultra-competitive market that existing U.S. LNG projects will need to survive, and new
projects find a way to succeed.

We need a new institutional focus on gas and LNG. Multilateral organizations have played a
central role in governing markets like crude oil or civilian nuclear energy; the institutional

arrangements for gas are far less developed. Information transparency and data availability are
poor—at least compared to oil markets. Concepts of energy security and resilience vary, even
among advanced economies, and there are few shared metrics on how to measure energy
security, much less enhance it. This new gas market needs new instruments.

LNG could use more help, especially in emerging economies. Gas demand is rising sharply, and
LNG demand is rising even faster. But gas is also struggling in some regions, especially
emerging Asia outside China, which is relying on coal to meet its energy needs, with serious
repercussions for human health and the environment. The United States has existing policy and
financing tools that could be sharpened to facilitate gas use in that part of the world.

Transformation in Global Gas and LNG Markets

There are several concurrent transformations taking place in gas markets, but the most important
change is that the global energy system is relying increasingly on natural gas to meet its energy
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needs; that this gas is being transported more and more via LNG; and that the United States is
becoming a major player in that LNG market.

In 2018, 24 percent of the world’s energy came from gas in 2018, the highest value ever." Since
2000, LNG has grown more than twice as fast as total gas demand—as a result, LNG accounted
for 11 percent of total gas consumption in 2018, up from 6 percent in 2000. In five years, from
2013 to 2018, LNG has registered an unprecedented surge in supply, growing by about a third—
and that is even before all U.S. projects have reached their full production potential. By 2024, the
International Energy Agency (IEA) forecasts that the United States will overtake Australia and
Qatar as the largest LNG exporter in the world.?

The growth in volume has been accompanied by several other shifts. The first is complexity.* In
the early 2000s, there were around ten countries that exported LNG and around ten countries that
imported it. Trade routes were simple and routine: most LNG flowed either within the Atlantic
and Pacific basins, or from the Middle East to the Pacific. By 2018, there were 19 exporters and
37 importers—with the latter, in particular, having grown sharply in recent years (10 countries
started to import LNG from 2013 to 2018). And while intra-regional trade continues to dominate,
there are new trade routes that have been created—and continue to be created with the rise of
U.S. LNG exports as well as LNG shipped from the Arctic.

The structure of the LNG market is shifting too. In the early 2000s, most LNG was traded via
long-term contracts, and the short-term market accounted for a mere 5 percent of all volumes.
Over time, the short-term market has taken a bigger role, accounting for almost a third of the
LNG trade since 2011 (the share has fluctuated between 27 and 31 percent).” This shift has had
profound implications for gas pricing and energy security. At the same time, the short-term
market for LNG made up less than 4 percent of the world’s gas consumption—as such, the
dynamics in that market should not be assumed to represent the gas market more broadly.

The pricing of gas is changing as well. In its latest survey of global gas prices, the International
Gas Union noted that less than half of the gas consumed in the world was priced based on gas-
on-gas competition in 2018; ~20 percent was priced in some relation to oil, and regulated pricing
accounted for ~30 percent (the balance, below 5 percent, is priced in others ways).” And the big
change is from regulated to gas-on-gas pricing (not away from oil indexation). In Asia, long-term
LNG prices still track oil very closely.® Nor is there evidence that prices in different parts of the
world move together.” As ever, gas pricing remains driven by micro, not macro factors.

! Data in this paragraph from BP, Statistical Review of World Energy. June 2019,
hn s:/fwww.bp.com/en/slobal/corporate/energy -economics/statistical-review-of-world-energy html.

? International Energy Agency (IEA), Gas 2019: Analysis and forecasts to 2024, https://www.iea.org/gas2019/.

* International Gas Union (IGU). World LNG Report 2019, MMMM&M
116U, World LNG Report 2019, https:/www.igu. F
S IGU, Wholesale Gas Price Survey 2019, hiips:
% Nikos Tsafos, “Oil Still Drives Asian LNG Prices,” Ccntcr for Strategic and Imcmauonai Suldrcs (CSIS) B Iog
Post, June 19, 2019, htps://www csis.ore/blogs/energy -headlines-versu

7 Nikos Tsafos, “Is Gas Global Yet?,” CSIS Commentary, March 23, 2018, hitps://www csis org/analysis/gas-
global-vel. There is. however. evidence that spot prices in Asia and Eumpe:ln hub prices are, at times, highly
correlated,
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The final major shift is in geography. For two decades, Indonesia was the world’s largest LNG
supplier, a position it lost to Qatar in 2006. Now Australia has overtaken Qatar, and the United
States might soon overtake Australia. Russia will be fourth, driven by the Arctic.® and having
started LNG exports only a decade ago. These shifts are unprecedented. A similar transition is
clear on the demand side. Japan has been the world’s largest LNG importer since the early
1970s; South Korea has been second since the mid-1990s. Now China has overtaken South
Korea and it might soon surpass Japan. China accounted for half the growth in LNG demand
since 2012—and so China’s strategy now has a disproportionate impact on LNG markets.” The
geography of both supply and demand are changing dramatically.

My first important takeaway for the Committee is to appreciate the changes in the global gas
market and understand how the United States is interacting or accelerating those changes: and to
do so without resorting to broad strokes or the caricatures that often dominate the public
discourse but to pay due attention to complexity, nuance and circumstance.

Unique Moment in the Business Cycle—Interacting with Geopolitics

Today’s LNG market is dominated by two stories.'” First, due to a surge in supply, there is a
surplus of LNG looking for a destination—much of it is landing in Europe, leading to an above-
average build-up in stocks, Hub prices in Europe, and prices for spot LNG in Asia have both
fallen to their lowest point in a decade. At these price levels, there are serious questions about
whether supply might be shut in; whether demand will respond; and whether the gap between
long-term, oil-linked prices and spot prices will trigger a demand for contract renegotiations.

The second story is the unprecedented number of proposed LNG supply projects that might
reasonably start construction over the next two years. Already, we have seen major projects take
a final investment decision (FID) in Western Canada, the United States and Mozambique; and
many projects are progressing towards FID. The geography of new supply will be dispersed, and
the United States is unlikely to dominate it as much as it did the last wave. Instead, we will see
supply growth from United States, Qatar, Russia, East Africa and Southeast Asia. The landscape
is as competitive as ever—and several projects, including U.S. projects, are unlikely to make it ta
the finish line any time soon.

In this environment, we can expect to see companies tinkering with the business model in order
to succeed.!" We might see states step in and offer explicit or implicit support to their own
projects. We might see countries that have stood on the sidelines, like Qatar, step in with big
plans to recapture market share. We might also see a clearer interlinkage between LNG and
broader geopolitical issues—Iike trade and sanctions, although how these will affect project

# Nikos Tsafos ‘Is Ruasla eru'ung Ihc Racc 1o Dev clop Arctlc Em:rg} 2. CSIS commentary, March 22, 2019,

hitps:/fwww

Nikos Tsafos, “Gas Line Q2 2019, CSIS Jul-' 1, 20|9 It/ fwww ing-q2 L
' Nikos Tsafos. “U.S. LNG 2.0 Takes Shape.” CSIS Commentary. M-n 2, 2019, hitps:/fwww csis. org/analysis/us-
Ing-20-takes-shape.
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development is far from clear.'? In short, this new wave is not going be merely driven by who
can provide gas at the lowest cost—it will be a far more complex equation.

My second takeaway for the Committee is that despite historically low prices today. companies
are betting billions to enable the next wave of LNG supply—and this wave will be far bigger.
more diverse, and perhaps more politically complicated than earlier waves. The United States is
still competitive in this expansion phase. but it will not dominate it. Instead. we can expect. over
time, a market dominated by the United States, Qatar and Australia—with Russia in fourth place.

Renewed Multilateral Focus on Gas

(Gas is often compared to oil, and one perennial question is when the global gas market will look
more like oil. That conversation usually focuses on gas prices and when they might converge
across regions; or when the spot market for LNG will become big enough to allow new projects
to be built without having secured long-term contracts, Yet there is one area where gas lags far
behind oil, but which gets far less attention: institutions. As gas becomes more global, driven by
LNG, we will need to refresh and upgrade those institutions. I want to highlight two areas in
particular.'?

The first is data and information. We have a lot of data on gas and LNG, but it often comes with
atime lag, it is dispersed, it resides behind paywalls, and is rendered inaccessible by differences
in language. formats, and so on. In oil, everyone reads the monthly Oil Market Report from the
IEA—that’s a baseline that everyone starts from, Other organizations—the Energy Information
Administration (EIA), the Organization of Petroleum Exporting Countries (OPEC)—release their
own views as well, which give readers a range of possible assessments. We have specific metrics
that we focus on—supply and demand growth, the level of storage in advanced economies, the
shape of the forward curve, and so on.

In gas, that advanced information infrastructure mostly exists by private providers, which means
it is often unavailable to policymakers and the public at large. Very simple tasks—comparing gas
prices in the United States with Japan and the Netherlands—require relative sophistication by the
reader to track down the information and convert the raw data to an understandable format. In
some areas, the improvements in data have been significant; but often, these give us pieces of the
puzzle, and thus we tend to over-focus on those pieces. Let me give one example.

The U.S. Department of Energy (DOE) and the EIA provide excellent information on U.S. LNG
exports—we have good data on where U.S. LNG is going, and we have good data on the project
pipeline (what project is online, what is under construction, etc.). But if you try to place those
data points in context; for instance, if you ask, is more U.S. LNG going to Europe because it is
displacing Russian gas right now, that’s a difficult question to answer without proprietary data or
without going through a very elaborate process of collecting data from open sources. Or, if you
ask, these projects from the United States are just starting to export, what other projects in the

12 Nikos Tsafos. “Will Chinese Tariffs Hurt U.S. LNG?.” CSIS commentary, May 14, 2019,
https:/fwww.csis.org/amalvsis/will-chinese-tariffs-hurt-us-Ing.

'3 This section draws from Nikos Tsafos, “A Global Gas Strategy for the United States.” CSIS commentary, May 9.
2019, hups://www csis org/analysis/global-gas- v-united-si;
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world are doing the same—again, that’s an answerable question but not something you can
answer very quickly without third-party resources,

The second area [ want to highlight is governance. The IEA was founded to promote the energy
security of its members, and each member has made a commitment to hold stocks equivalent of
90 days of net oil imports. That measure may not be easily translatable to gas, but it is clear that
we need to develop a more shared understanding of how to measure energy security. More
importantly, we need a shared view on how to assess quantitatively the impact of possible shocks
to the system. Let me give one example again.

In the world today, we are confronted with two possible physical shocks to the system: there is
some turmoil in the Straits of Hormuz which could, in theory, disrupt LNG exports from the
Gulf, as well as LNG inflows into the region; and there is a possible disruption to gas flows
through Ukraine if there is no concrete agreement on transit of Russian gas once the existing
contract expires on December 31, 2019.

On the former risk—a disruption from Hormuz—if you wanted a quick, publicly available
assessment of what it might do to LNG markets, that’s not easy to find. If you look, for instance,
at the latest IEA Gas Security Review, the word “Hormuz” does not appear at all.'* Of course,
this is because the publication has a different purpose—to review the system’s ability to manage
security dimensions. But it is perhaps something worth doing.

The contrast with Ukraine is noticeable. Here too, we have a lot of speculation about how Europe
would be impacted by a disruption. But we have something more in this case. A few years ago,
Europe ran some stress tests on different disruption scenarios—including a cut of gas flows
through Ukraine."* So we have a baseline for discussion, that one can update with more recent
information. It is not perfect, but it is an important start.

My third takeaway for the Committee is that the United States will lead the world in LNG
supply. and with that new position comes an opportunity to shape the conversation for a shared
understanding of energy security. of what information needs to be collected and assessed. and on
how energy security might be best pursued in a collective. multilateral framework. Creating this
infrastructure is not about copying and pasting what works for oil. It will be different. But this
conversation is still nascent, and the United States can help elevate it.

Supporting Gas Overseas

The U.S. government has a clear focus on supporting U.S. LNG exports.'® So far, this focus has
come mostly through advocacy—encouraging countries to look to the United States for their
needs. After all, LNG is a private-sector driven business, and this will not change. However, the
U.S. government has supported many LNG export projects around the world. The Export-Import
Bank of the United States has been involved with projects in Brunei, Malaysia, Trinidad, Qatar,

1EA, Global Gas Security Review 2018, October 2018, hitps://webstore.iea org/global-gas-security-review-2018.
15 ENTSOG, Security of Supply Simulation, 2017, hitps://www.entsog ew/security-of-supply-simulation.

1% This section draws from Nikos Tsafos. “A Global Gas Strategy for the United States.” CSIS commentary, May 9.
2019, hups:/f'www csis org/analvsis/global- v-united-sta
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Oman, Nigeria, Peru, Papua New Guinea and Australia.'” It is hard to imagine the LNG map
looking like it does today without the support of the U.S. government,

But if a country wants to import U.S. LNG, and perhaps build some related infrastructure to
regasify that LNG and burn it in a power plant—the U.S. government has a far less developed
toolkit to help with that. In part, this is because import projects have not traditionally relied on
external finance to begin with—although this is changing.'® In part this is because gas itself is
often less competitive—which explains the lagging market share for gas in Asia outside China
and the advanced economies.'” But this also a matter of emphasis; as [ explained in a recent
publication:

Ensuring that there are adequate financing or insurance products to meet the need for
LNG imports should be a chief priority for the United States, especially allowing for
equity participation as well as the financing of projects without major U.S. participation
(both of which are allowed under the Better Utilization of Investment Leading to
Development Act or the BUILD Act). Another possibility is to insure the sale of U.S.
LNG. Earlier in 2019, OPIC provided insurance for a cross-border pipeline and gas sales
from Israel to Egypt. The amounts are still small relative to what a long-term LNG
contract might entail—but they show the growing ability to tailor products that respond
to market needs. Often, when U.S. officials go overseas to promote U.S. LNG, the first
question they encounter is: “where is the money?” The United States needs a better
answer to that question to what it has offered so far (which is: “there is no money™) >

My final takeaway for the Committee is that gas is often struggling to compete, and prospective

importers of U.S. LNG are interested in tools that the U.S. government can bring to help them.
The United States has some of these tools already, and it is important to ask how they might be
repurposed to support the strategic goal of boosting gas consumption and. thus, also U.S. LNG

£€X EO[‘[S.

17 See Congmssional Research Service, “Export-lmport Bank Financing of Liquefied Natural Gas-Related
Tr“dnsactmns Mcmrandum to the Scmlc Energy and Natural Resources Committee, March 23, 2013,
y x.cfm/files/serve?File id=SCBE3406-2426-4615-83ED-
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’* For t:\mnples Nikos Tsafos “A Global Gas Stnlcg) for the United States,” CSIS commentary. May 9. 2019,

'°leos Tsafos, “The Center of Coal Demand Keeps Shifting,” CSIS commentary, October 15, 2018,
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The CHAIRMAN. Thank you, Mr. Tsafos.

Great perspectives here this morning, so we will begin with our
questions. As I mentioned, when votes start we will just, kind of,
figure it out from there.

I want to start my questioning by focusing on Alaska, because
none of you have talked about it. We recognize that when we think
about the strength of our natural gas in this country, we have ex-
traordinary resources down there in the Gulf. We talk about how
that is poised to move out in a significant way.

Mr. Tsafos, you recognized the good work of the Committee here
in moving forward with an expedited process to help facilitate some
of these exports.

Alaska is sitting up there. We have not been able to move out
on our natural gas pipeline or a way to get our gas to market. But
the recognition is that we have an opportunity to be a serious and
a substantive contributor in this more global discussion because
our market is not in the Lower 48. Our market is Asia.

Dr. Hart, you mentioned that one of the challenges when we
think about United States’ natural gas, LNG, going over to China
is that it is expensive to move it from the Gulf. The time involved
is more considerable than bringing it up from Qatar. If you are
bringing it down from Alaska, it is seven to nine days, I am told.
One of the advertising points that we have coming out of Alaska
is we don’t have any chokepoints, and we don’t have pirates. There
is no Strait of Hormuz that we need to worry about. But as Dr.
Hart has pointed out, our gas is going to be more expensive, at
least right now, given the design of our project, because of the geo-
graphic realities that we are dealing with in advancing, whether a
gas line or some alternative to move.

So I want to talk about ways that Alaska LNG can be more com-
petitive, and I would ask your views on that, Mr. Tsafos. And more
specific, what do you think about the potential Chinese investment
in the project?

Then I would like to go to you, Dr. Hart, for your views on this.
It doesn’t sound like you are necessarily advocating a ban on LNG
imports to China, but you are certainly urging great caution. I
would like your very specific views on the potential Alaska LNG
project because of the agreement that our state signed with China,
a Memorandum of Agreement to buy Alaskan gas.

So Mr. Tsafos and then Dr. Hart.

Mr. TsAFOS. Thank you, Senator.

When I think about Alaska I think about two challenges. One is
getting the permits, and the second is getting the math to work.

The CHAIRMAN. Right.

Mr. TSAFOS. So——

The CHAIRMAN. We are working on the permit part.

Mr. TsArFos. I'm very heartened on the permits, and I think
there’s a tremendous amount of work that has happened on that
front.

I think the economics, in reality, are very difficult. In 2012, when
the oil companies proposed to the state to jointly develop this
project, this was a very different LNG market. The market has
changed.
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I think there is a, sort of, very narrow, commercial window in
which this project can be successful.

I expect to see——

The CHAIRMAN. How narrow do you define?

I won’t hold you to it, but I am curious to know how much time
you think, given all that is happening globally.

Mr. TsAros. I apologize. I don’t mean time.

The CHAIRMAN. Okay.

Mr. TsAFOS. The window of time always moves. So, that's——

The CHAIRMAN. Fair enough.

Mr. TsAros. The window that I'm talking about is the commer-
cial margin. Can you make money delivering this gas to Asia?

And as you know very well, Alaska’s challenges are in part the
gas has a lot of CO; and a very long pipeline and those are the two
main things that shadows the competitiveness of the project. So I
look forward to see what the new governor, kind of, puts forward
in terms of how to structure this project. I think there’s a structure
that can work.

My view, having worked on the Alaska project in a previous ca-
pacity, has been that there’s a role for the state to take a leader-
ship position as long as the risk and the reward are appropriately
distributed.

Which brings me to my comment on China. The concerns that
I've had in the past about a possible Chinese involvement in the
project has been that the structures that were discussed put a lot
of risk on the state maybe and the Chinese weren’t bearing as
much of the risk. So I think a successful model has to find a way
for everyone to bear their fair share of risk and not for the project
to have been made possible by one party taking a disproportionate
lot of risk.

The CHAIRMAN. Dr. Hart.

Dr. HART. Thank you very much for the question.

As I understand the Alaska project, there is a preliminary agree-
ment between the State of Alaska and three Chinese state-owned
enterprises, that would be Sinopec, China Investment Corp and
Bank of China. As I understand the project, the Chinese firms
would, in theory, bankroll the pipeline infrastructure in Alaska in
exchange for guaranteed access to 75 percent of the gas produced
over the lifetime of the project.

I have a few concerns. I'll outline some of my concerns about
that.

The first is that these are state-owned enterprises. They answer
to the Chinese Communist Party. They answer to China’s national
interests. Right now, as part of the U.S.-China trade war, we see
how the Chinese Communist Party is leveraging American busi-
ness, American state, American worker dependence on the Chinese
economy, on Chinese market access in a bid to bring the U.S. to
heel and pressure the U.S. to back off.

Personally, I do not agree with the way that the United States
is pursuing its trade interests right now, but it is an opportunity
to watch China use the levers that it perceives it has over the
United States and it clearly uses those levers strongly. And so, we
should be very cautious about allowing a Chinese state-owned en-
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terprise to control that degree of decision-making and financial re-
sources in an American project.

Currently, the United States, the U.S. Congress—CFIUS—has
allowed Chinese state-owned enterprises to have a minority stake
in natural gas projects and oil projects. We have never allowed a
state-owned enterprise to have a majority stake in a U.S. natural
gas project. So that is something to think about very carefully.

Second, my understanding is that multiple commercial oil and
gas firms have walked away from that particular project because
of the costs required to bring it online. I would question why is it
that a Chinese state-owned company is willing to pursue a project
that individual, commercial companies viewed as not commercially
feasible? We should have a lot of oversight over—ideally, we would
have an open bidding process for all development projects in the
United States and those would go to the best commercial bidder.
If it wasn’t something that was feasible commercially, but it’s
something that the Chinese Communist Party is willing to invest
in, that, to me, speaks of more interest than commercial ones being
involved in the deal. And so, that is something that would require
a very serious U.S. Congressional oversight, in my opinion, to make
sure that we aren’t making a deal that would be bad for the United
States over the longer-term.

Third—

The CHAIRMAN. I am going to have to ask you to wrap here.

Dr. HART. Sure.

Third, the finances. We would need a lot of oversight over that.
We have examples from Sri Lanka and other countries about the
risks of being in debt to China for infrastructure projects.

And then fourth, because of those risks I think we cannot have
too much oversight for investments of that nature.

The CHAIRMAN. Well, we probably have some differences here in
terms of the role that China would play outside of the financing,
but I appreciate your views on it and I would like to talk to you
a little bit more about it.

Let me turn to Senator Manchin.

Senator MANCHIN. Thank you, Madam Chairman, and thank all
of you for being here. Again, I have tremendous concerns about
China and Russia and their roles, geopolitical roles. Real quick,
just a yes or no, and then I am going to go directly, Ms. Hart, to
you, but do you all have the same concerns? Do you have doubt
about what Russia and China are trying to do in the geopolitical
arena with this energy they have? Do you all believe China is a
threat?

Mr. Winberg.

Mr. WINBERG. Certainly Russia is a threat with the Nord Stream
Pipeline you mentioned, Nord Stream 2.

Senator MANCHIN. Yes.

How about China?

Mr. WINBERG. I think with respect to China the Trump Adminis-
tration is addressing a lot of the issues that were just talked about
with respect to structural, fundamental structural changes that
need to happen between our two countries and how we do business,
things like force technology transfer.
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I was on the negotiating team over there in November and again
in January, and they are very interested in U.S. LNG, but we do
need to fix the structural challenges that we have.

Senator MANCHIN. Let me go right into this, if I can then.

Are we, as Americans, allowed to go into Russia and buy their
resources, develop their resources and control the flow of their re-
sources back to the U.S.?

Dr. Hart?

Dr. HART. I can’t speak to Russia but we are definitely not——

Senator MANCHIN. China, I mean China.

Dr. HART. allowed to do so in China.

In fact, China’s information about their shale gas resources is
classified. So our companies are also not even allowed to fully as-
sess what they have in the ground to understand how they might
weigh in as a potential exporter over time.

Senator MANCHIN. You would think that in reciprocation, we
would reciprocate.

You know, China is coming, and I wonder if you all know about
this deal that they want to make with West Virginia, my State.
They said they are going to invest $83 billion over 20 years. You
can imagine that type of carrot being swung out there, tremendous
for a small state. Our budget is only $4 billion a year. They are
going to invest $83 billion.

What would be their interest? We cannot find out one iota what
the MOU is. I have asked them directly, their energy company, but
we cannot get a direct answer about their investments. My gut
tells me they want the LNG. They want propane, ethane, and bu-
tane, which we do not have CFIUS review on, to take away our
building stock, you know, for our manufacturing. And I can’t be-
lieve that this Administration would allow in any way, shape or
form, that type of project to go on.

There is another problem, American Ethane. American Ethane is
owned by a Russian oligarch and what they are doing here in
America to take out our building stock. I don’t know why we
haven’t stepped up and just absolutely slapped a stop and decease
order on this. Do you have any comments on this, Doctor and any-
body else?

Dr. HART. Well, on the issue of U.S. access in China, I would like
to remind the Committee that President Obama actually signed a
shale gas cooperation agreement with China in 2009, and that
agreement was intended to give U.S. companies access to China’s
shale sector. Unfortunately, that access wasn’t exactly forthcoming.
So there is an agreement on the books and it was not fully honored
by the Chinese side. Their geological data is still classified. We do
not have anything like reciprocal access in the Chinese market.

And regarding the project with American—with the project in
Beaumont, Texas, you know, I actually come from that town so I
have a lot of personal and professional concern in the project.

Senator MANCHIN. Is that with American Ethane?

Dr. HART. Yes.

I would very much like to know many more details than have
been released publicly. For example, they’re counting on the Chi-
nese counterpart to build cracker facilities in China to take the eth-
ane.
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Senator MANCHIN. They are not going to build the crackers in
Texas or West Virginia to store here, no interest?

Dr. HART. They have no interest to do that, indeed. And I'm not
clear that they have even received the permits to build those facili-
ties in China. So even that may not be feasible.

Senator MANCHIN. Mr. Winberg, do you—I am sorry, Mr.
Arriola?

Mr. ARRIOLA. Sir, I wanted to address your point on Russia, spe-
cifically.

You know, we did sign a contract with Poland. Poland didn’t
want to solely rely on Russia.

Senator MANCHIN. Correct.

Mr. ARrIOLA. And what we’re finding is other countries, like Ger-
many, like Croatia and Greece, are building LNG import terminals
because they don’t want to just deal with that one country.

So we think having U.S. LNG available to Europe is giving them
optionality that’s good from a competitive standpoint, but it’s also
good from an energy independence standpoint for those countries.

Senator MANCHIN. Mr. Tsafos, do you have any input on this
whatsoever since you are looking at the market from a little dif-
ferent view?

Mr. TsAFos. Yeah, I don’t see it the same way. I mean, I think
if you look at the European energy system, there’s a lot of things
happening——

Senator MANCHIN. Do you not see the threat from China and
Russia, with their intent, especially China?

Mr. Tsaros. I have a lot of concerns about China, absolutely.

Russia, I have some concerns. I think sometimes we overstate
the concerns and I think there’s, maybe, easier ways to neutralize
those concerns. That’s the very brief.

Senator MANCHIN. Mr. Riedl, real quick, anything?

Mr. RIEDL. Sure.

So I think from a standpoint from Russia I think what we'’re see-
ing with the projects from Nord Stream 2, as you referenced earlier
in your opening remarks, there is, you have to look at, sort of, the
broader European market and the decline in gas supply and their
fields that they’ve historically relied on.

And to follow up on what Mr. Arriola was saying, the idea that
U.S. LNG provides an alternative or a different outlet for these
buyers in Europe really decreases the opportunity for Russia to be-
have in a manner that they have in the past. So it’s, sort of, it cre-
ates an accountability issue for Russia to behave accordingly.

Senator MANCHIN. Your concern with China?

Mr. RIEDL. From a Chinese perspective, I think that when we
look at what’s happening, as Mr. Winberg, or Secretary Winberg,
was saying, the issue with China that we continue to, sort of, be
aware of is how they want to participate in these projects, right?
And their participation in these projects thus far has been purely
from a buy side. So as we look at what they’re looking to buy, LNG
from the United States or other competitors, really the only oppor-
tunity that we would look at is how competitive can U.S. gas be
into those markets?

Senator MANCHIN. You are not concerned about the security of
our nation or basically what their intent is?
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Mr. RIEDL. So, I look at that from a——

Senator MANCHIN. Basically dollar and cents?

Mr. RIEDL. For now, we get it from an LNG perspective only
which is why we’re here to talk about it. I look at it from that
standpoint.

Senator MANCHIN. Thank you.

The CHAIRMAN. Senator Lee.

Senator LEE. Thank you, Madam Chair. Thanks to each of you
for being here.

Anytime we are having an inquiry, as we are today, into evolving
global natural gas markets or the role that the United States might
play in those markets, I think, we have to evaluate honestly what
domestic laws we might have on our books that might have an im-
pact on global LNG markets.

We have a lot of testimony that we have heard today and, Mr.
Riedl, I appreciate that you referenced the fact that, in your testi-
mony, the United States has an abundant supply of natural gas.

Unfortunately, and as MARAD has noted, the United States has
no U.S.-flagged, LNG-specialty carriers that are, themselves, com-
pliant with the Jones Act. As a result, there are some severe limi-
tations in how LNG can be transported between U.S. ports. This
ends up having a very significant impact, not only on our domestic
supply and our domestic markets but also on international markets
as well.

Mr. Riedl, is it true that the lack of LNG-specialty carriers has
forced some states and U.S. territories to have to import gas from
other countries, even in—including Russia, to meet their energy
needs, notwithstanding our abundant supply of natural gas?

Mr. RIEDL. That is accurate, Senator.

There is a concern as it relates to the Jones Act that does not
allow gas to leave from, say, Cheniere’s facility in Sabine Pass and
travel to other destinations within the United States.

Senator LEE. In addition, it seems that these requirements are
forcing us to consider more expensive solutions. Solutions that in
many cases threaten to inhibit our own energy needs domestically.
Does this end up affecting the price for consumers?

Mr. RIEDL. Ultimately you look at a region like the Northeast
where they are constrained from a pipeline issue of natural gas,
yes, that could be an impact on the price of gas there.

Senator LEE. Alright.

Because natural gas is very valuable to us. We have it in great
supply. We consume a lot of it. We produce even more of it, and
we are slight net exporters of it.

But in order for it to benefit American consumers in the way that
it should and for us to be able to develop this resource, we have
to be able to get it from Point A to Point B. Sometimes our own
domestic laws interfere with our ability to do that.

Given these circumstances, do you think we should reform our
100-plus-year-old cabotage laws, especially the Jones Act, so as to
give us more flexibility, the kind of flexibility that we need for LNG
transport?

Mr. RIEDL. Absolutely. I think that if you look at scenarios, as
you're outlining, of the ability to move gas, especially into areas
that are either pipeline-constrained but are heavily reliant on nat-
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ural gas, especially for heating or electricity generation, the ability
to do so—we’ve got a facility here in Maryland, just down the street
in Cove Point, that I think would be a very logical opportunity to
move LNG that is coming out of the Marcellus in that large play,
move gas from the Marcellus into the Northeast where they are
pipeline-constrained. And it is an alternative until pipelines and in-
{{'rastructure are developed in the United States to reach those mar-
ets.

Senator LEE. In fact, what would be the argument against doing
that? In other words, why, on what planet, in what universe would
it make sense for us to keep those laws and to not even amend
them so as to allow for a commodity that Americans produce in
great abundance and rely on in great abundance to be transported
from one U.S. port to another without a Jones Act-compliant ship
that doesn’t even exist? What could be the plausible public policy
justification for keeping such a law and not creating an exception
to a law like that?

Mr. RIEDL. That’s a great question and one that I think is prob-
ably one, as we look at it from trying to answer that question. I
don’t know but I've got a real good one for you as I think about
the opportunity that exists and the cost associated.

The GAO actually took a look at this and the cost of building an
LNG carrier in a U.S. shipyard was so cost prohibitive that deliv-
ering gas, to your point, it’s cheaper to bring it from other countries
than our flag vessels. So when you think about that from the point
that you were making, a security standpoint, it doesn’t make good
sense.

Senator LEE. International trade is important in energy and in
so many other areas. We believe in international trade. Sometimes
it makes sense to import certain things from another country.

One thing, Mr. Riedl, and Madam Chairman and to all my col-
leagues who are here, that makes no sense is for us to be importing
gas from Russia to New England simply because of a 100-plus-
year-old law that makes no sense. That law needs to be reformed.
I would prefer that it be repealed altogether. At a minimum, it
needs to be amended so that we can send natural gas from one
U.S. port to another without a U.S.-flagged, Jones Act-compliant
ship, capable of transporting such shipments, that today does not
exist.

Thank you, Madam Chair.

The CHAIRMAN. Thank you, Senator Lee.

We will turn to Senator Stabenow. I am going to run off and go
vote. When Senator Stabenow has concluded, Senator Gardner, you
will have an opportunity to ask your questions. But I should be
back in a couple minutes.

Senator Stabenow.

Senator STABENOW. Well, thank you, Madam Chair, and thank
you for the hearing and to all of our witnesses.

I want to talk about something else that I have concern about,
whether or not it makes a lot of sense and this is from the stand-
point of the State of Michigan, a great manufacturing state and,
specifically, I want to ask a few questions that build on what Sen-
ator Manchin talked about in terms of ethane which is a critical
feedstock for American manufacturers.
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In November 2017, President Trump presided over a series of
trade agreements with Chinese companies. One of the biggest was
a $26 billion deal to supply liquid ethane to China, a critical feed-
stock for American manufacturers that we certainly don’t want to
go up in price in terms of American jobs.

There is no question that China is interested in access to U.S.
ethane and is intent on increasing its ownership stakes in this crit-
ical feedstock as a way to bolster its own manufacturing sector and
attract new manufacturing investments in their country, of course,
being able to do finished products and then sell them back to the
United States.

This is a relatively new dynamic. U.S. exports of ethane have in-
creased 37 percent over just the last two years. It strikes me that
before we continue this trend, now is the time for us to think hard
about how further increasing exports of this critical feedstock for
American jobs and manufacturers is done and the significant in-
vestments in the United States that have been made by our manu-
facturers because of affordable access to ethane.

I have three questions I would like to ask Dr. Hart and Mr.
Tsafos. I am curious to hear your thoughts on several questions.

First, what is the importance of stable and affordable supplies of
ethane to U.S. manufacturers? Second, are countries like China in-
terested in having a firmer grasp on this U.S. feedstock and are
they beginning, are we beginning, to see the critical resource to for-
eign powers that don’t always have our best interests in mind? And
then lastly, do you believe that this is an area where all of our
agencies—Commerce, Energy, Defense, State—should be carefully
looking at how we go forward to ensure our manufacturing inter-
ests, American manufacturing interests, and jobs are sufficiently
considered as exports rise?

Dr. Hart.

Dr. HART. Thank you for the question.

You know, China is developing its petrochemical industry and
one trend that we see across the industry is that they are inter-
ested to import the feedstock and do the refining, do the manufac-
turing within the Chinese market. And this fits that pattern.

Now, I'll leave it to my experts on the domestic U.S. energy sec-
tor to comment on what that might mean for the United States
both from a jobs, from an environment, from a manufacturing in-
dﬁlstry perspective for us to be playing that role in China’s value
chain.

But in particular, the deal that is proposed, been proposed so far,
based in Beaumont, Texas, where they are building, proposing
three export terminals along the Neches River to export ethane to
China.

As a China analyst, I'm unable to find many details about that
deal myself. And therefore, as an analyst who comes from that area
and has an interest in knowing whether it’s a good deal for my
home town and for the country, I don’t have the access to that in-
formation to make that assessment.

And therefore, I would ask you, as Members of Congress, to
please help American citizens understand what we’re giving away,
what we’re getting and what we'’re risking, particularly deals that,
as this one does, involve not only China but also Russia, two coun-
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tries that are not exactly proven to be our best partners in the eco-
nomic sphere.

Senator STABENOW. Well, I can just say that on behalf of manu-
facturers I talked to that the idea of us giving up that critical feed-
stock is something people are very concerned about in terms of
American manufacturing jobs.

Mr. Tsafos.

Mr. TsAFoS. Senator, ethane is something I don’t follow quite as
much that will be, add too much substance, so I'll pass.

Senator STABENOW. Alright, thank you.

One final thing and that is, Dr. Hart, you talked about U.S. LNG
exports to China in a parallel to our situation with our soybean
farmers. I have a lot of soybean farmers who are deeply, deeply
concerned and having tremendous problems and are sacrificing tre-
mendously given what’s happening. Could you lay out, sort of, what
we are talking about here in terms of our dependence, reliance
more on China on those things?

Dr. HART. Thank you for the question.

In the soybean sector, China is a massive source of demand.
They have 1.4 billion people, so that demand market is really hard
to replicate anywhere else. So for a soybean farmer or a corn farm-
er, you can have big sales into the China market that you just can’t
replicate anywhere else in the world.

In LNG, we don’t have that situation right now, you know?

Senator STABENOW. Right now.

Dr. HART. Right now.

There’s a broad, diverse global market. There are new importers
coming online all the time that are using floating terminals to re-
gasify LNG and create new sources of demand.

I am particularly concerned about the United States creating a
false dependence on China that would risk putting some of our
LNG companies, workers and communities in the same situation
that our soybean farmers are in today.

I hate seeing what is happening to the families that depend on
the Chinese agriculture market. We should think twice before ex-
tending that to other industries if we don’t have to do so.

Senator STABENOW. Thank you very much.

Senator GARDNER. Thank you, Madam Chairman, for the oppor-
tunity to be here with all of you today. We are leaderless right
now, so I was not sure who is yielding to us.

But thanks very much to the witnesses for being here today.

Mr. Arriola, I wanted to start with you, if I could, talking about
your testimony where you talk about the benefits of a West Coast
LNG export facility for Asian markets.

Congress passed last year and the President signed into law on
December 31st legislation that Senator Markey and I introduced
called the Asia Reassurance Initiative Act that created a U.S.-Asia
energy partnership with the goal being to find ways to work with
countries across Asia to export U.S. energy products and LNG,
working with people in Taiwan for renewable energy, working with
South Korea on LNG and others.

Obviously, with Colorado being in the Rockies in the West, we
have a lot of competition for our natural gas and we have a lot of],
sort of, barriers to Midwest markets because there is so much pro-
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duction taking place there and pipeline capacity already getting
there. So we need a Western outlet. That is what we look for in
the Rockies. How do we get our gas out and to the West and to
Asian markets?

So by placing this facility that you are talking about and have
talked about on the West Coast, that would reduce shipping time
by about 40 percent, you said. Would it make U.S. LNG exports
more competitive with other exporting countries, it obviously
would, that are closer to home, so to speak?

Mr. ARRIOLA. Yeah, it definitely would.

I think, you know, one of the things that does make the Gulf
Coast gas not as competitive as it could be in Asia is the travel
time. But it’s not just the travel time, it’s having to go through the
Panama Canal, the congestion points, the reliability.

And I think that having some sites on the West Coast, on the
Pacific, getting access, not just to Permian gas in Texas but also
to Colorado and others, since we do have the infrastructure and the
pipeline system to be able to draw the gas together——

Senator GARDNER. Right.

Mr. ARRIOLA. ——1I think provides a lot of optionality, not just for
U.S. producers, but also for Asian buyers.

Senator GARDNER. Did your company consider building a facility
in the United States? I noticed you talked about, in your testimony,
the facility in Mexico, but what issues did you consider when you
were looking at siting in the U.S.?

Mr. ARRIOLA. We, over time, have looked at different opportuni-
ties, say, on the West Coast of the United States, but we found that
there were other parts of the country and of North America that
were much more amenable to getting these projects done.

Senator GARDNER. Is that because of a hostile regulatory envi-
ronment on the West Coast?

Mr. ARRIOLA. Yes.

Senator GARDNER. See, and I think that is something that is a
huge concern, that you have production jobs and economic oppor-
tunity you can develop in states like Colorado, Wyoming, Utah that
is basically being held up by anti-energy regulations on the West
Coast that prevent us from reaching our full potential.

It is not just the full potential of jobs and opportunity in Colo-
rado, but it is the opportunity to provide South Korea, Japan, Tai-
wan and beyond, with U.S. energy opportunities, affordable, abun-
dant U.S. energy, creating U.S. jobs and wealth that we can’t get
out of this country because you have states like California or others
that don’t allow these to be built. That is a significant problem.

Mr. ARrIOLA. Well, what I would tell you is we tend to focus on
those parts of the country, like where Senator Cassidy comes from,
that welcome these opportunities, that understand the economic
impact, the positive economic impact it can have and where these
can get permitted and approved in a satisfactory manner.

Senator GARDNER. Thank you.

Obviously, Jordan Cove is a facility in Northwestern United
States that I am very interested in and strongly supportive of, be-
cause of its potential to help Colorado producers and to help our
Asia energy partners have access to U.S. produced energy.
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Mr. Riedl, you described a limited window of opportunity because
of competition the U.S. faces from other energy producing coun-
tries. Could you talk a little bit about the importance of a Jordan
Cove and other facilities in that competition?

Mr. RIEDL. Sure, happy to, and I appreciate the question, Sen-
ator.

So when we think about a project like Jordan Cove on the West
Coast in Coos Bay, that’s a project that has had numerous chal-
lenges from the regulatory permitting process. And if we look at,
sort of, the window of opportunity, you hear testimony today talk-
ing about the efforts from other countries that are producing LNG
and Mr. Tsafos talking about it. But Qatar making commitments
to increase their production by 20 percent. Australia increasing
their production. So when we talk about these markets that a
project like Jordan Cove, for instance, would be competing against,
these projects from other countries, large producing countries of
LNG, like Qatar and like Australia, that are already in the process
of building and expanding their LNG infrastructure. And so, when
we talk about a project like Jordan Cove, they are absolutely com-
peting directly against those projects and will continue to compete
against those projects. Any delay that they suffer in the regulatory
process will obviously slow their opportunity to market and their
opportunity to let them create contracts.

Senator GARDNER. Secretary Winberg, I am out of time but I
would like to follow up with you on just personnel issues, coordi-
nating issues with FERC and the work that you do there, making
sure that we have the personnel necessary to get the job done and
to carry out the analysis and the cooperating status that you have.

Jordan Cove, we mentioned. Do you have a timeline on Jordan
Cove or know the rough estimate of when we could be looking at
Jordan Cove?

Mr. WINBERG. Yes, according to FERC’s schedule which they put
out last year, about the middle of October of this year, they’ll come
out with their EIS, and then their final order will come out in mid-
January of next year. And as the Department of Energy has done
on the last several authorizations, we will expedite it, move it out.
We're prepared and ready to move as quickly as we possibly can.

I would tell you the last couple that we have done, we’ve done
in two weeks. Can’t promise you that on Jordan Cove, but we will
expedite it and move it through as quickly as we can.

Senator GARDNER. Expedite Jordan Cove, thank you very much.

Thank you.

The CHAIRMAN. Thank you, Senator.

Senator Cortez Masto is next.

Senator CORTEZ MASTO. Thank you, Madam Chair. Thank you
for this conversation. I really appreciate the opportunity to have
this hearing today.

Let me ask you this, since becoming a net exporter of LNG in
2017, have U.S. consumers experienced fluctuations in costs? In
other words, are consumers experiencing increases in energy costs
as the U.S. grows in the global LNG market? I am curious if we
are seeing that or if there are concerns about that, and I am going
to open it up to the panel. Let’s start here.
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Mr. TsAFoOS. Senator, U.S. gas prices are about as low and as
non-volatile as they’ve been in recent memory, so 10, 15 years. So,
they’re

Senator CORTEZ MASTO. But what about the impact to the con-
sumer? What is the consumer seeing as a result of this? That is
my question. Are there fluctuations in costs or the concerns that
energy costs are going to increase when it comes to the actual con-
sumer, the ratepayer, at the end of the day?

Mr. Tsaros. I'm talking about the wholesale price of gas, so
Henry Hub, the reference price is quite low, has been quite low in
recent years. And that we have not seen any substantial increase
as——

Senator CORTEZ MASTO. So, no fluctuations to the consumer? No
impact to the consumer is what you are telling me?

Mr. Tsaros. Not yet at least, yeah.

Senator CORTEZ MASTO. Okay. Anyone else?

Mr. RIEDL. Yeah, and so the Henry Hub price closed yesterday
at $2.46 which is lower than it’s been in the last eight months. So,
when we look at, sort of, the price of natural gas since we’ve had
LNG exports come online, the cost for consumers has actually gone
down.

Senator CORTEZ MASTO. Okay.

Do we have any concerns that as we continue to export and grow
that there will be a negative impact to the consumer at some point
in time in the future that it would grow?

Mr. RIEDL. So there’s two points to make there.

The first is when you look at, sort of, the forecast that EIA puts
out on a yearly basis, their Annual Energy Outlook that currently
looks out through 2050, they project natural gas to be stable at
$5.00 per MBTU at the Henry Hub price. You will see a slight in-
crease but that will, obviously, be tied to inflation and costs of op-
eration. When you look at that, sort of, the window, you’ll see big,
sort of, fluctuations in percentages, but small fluctuations in the
actual cost of gas.

Senator CORTEZ MASTO. Anybody else?

Mr. WINBERG. Yeah.

Senator CORTEZ MASTO. Yes?

Mr. WINBERG. With respect to natural gas, we’ve had—April
2019 of this year marks the 24th consecutive month that dry nat-
ural gas production increased from last year. We had a 12 percent
increase this year over last year, and the EIA expects that we will
be up at about 111 billion cubic feet per day. Currently, we're at
about 91 billion cubic feet per day.

The other piece of this that we don’t often talk about is we have
not yet climbed the learning curve in this unconventional oil and
gas in terms of productivity. And the Department of Energy has a
number of projects and efforts underway in our R&D to increase
that productivity. I'm quite sure that as we move forward in time
we're going to see productivity increases.

Then finally, we also have the issue of stranded gas coming, pri-
marily coming out of the Permian Basin. As we get that infrastruc-
ture built out to move that gas out of the Basin into the markets,
I believe we're going to see long-term stabilized prices of natural
gas.
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The only issue that we have with respect to the consumer prob-
ably is up in the New England area, because we have a lack of in-
frastructure to get gas from the Marcellus area—Pennsylvania,
1({)hio and West Virginia—up into the New York, New England mar-

ets.

Senator CORTEZ MASTO. Thank you.

Let me ask Dr. Hart, jumping back to—thank you all for your
written testimony.

I noted in your written testimony, your testimony today, you
state if Chinese entities import large quantities of LNG from the
United States, they will be paying a premium price to do so. That
raises questions about the potential political intentions behind
those purchases, and you say long-term Chinese investments in
U.S. natural gas projects are out of step with the global LNG mar-
ket and risk undermining U.S. national security. Can you address
that for me?

I think we have all had this discussion where concerns about the
United States’ economic advantage over China and what we see
with their Belt and Road Initiative and their massive investments
around the world, including some now here in the United States,
the impact.

So can you address that a little bit more for me? And if you
would, touch on more flexible floating import/export terminals as
that plays into this as well as Chinese state-owned enterprises that
are actually making investments here in the United States.

Dr. HART. Absolutely, thank you for the questions.

So, because of the transport distance between the U.S. Gulf
Coast and China, the shipments of LNG that China receives from
the United States are more expensive than about 70 percent of its
overall, the rest of its LNG supply chain. That can make sense to
do for short, for small shipments from Cheniere Energy to meet
times when the Chinese energy market is up and high. It doesn’t
make sense to do commercially in very large volumes. They would
have to give up cheaper gas in exchange for more expensive gas,
and a company isn’t going to do that just for commercial reasons
but they might do so if the Chinese Communist Party is supporting
them with cash to do that for political reasons. So that would be
a non-commercial decision that we should, we would, I would ap-
preciate Congressional oversight over to make sure that there are
not political considerations in that deal that are bad for U.S. na-
tional security.

The same thing applies when China is coming in to make invest-
ments in the United States. There’s the proposed investment in
Alaska. There’s a proposed long-term investment in West Virginia.
There’s a proposed investment in Beaumont, Texas. And one angle
that we should look at with those investments is, do the long-term
investments actually make sense in today’s market? The market is
moving toward more short-term contracts instead of long-term
ones. Short-term trading currently accounts for about one-third of
natural gas trading, and it’s particularly prevalent in Asia and par-
ticularly in China. So if the market is moving toward short-term
anyways, is it a good choice for the United States to lock in long-
term gas purchase agreements to make us dependent on our big-
gest economic competitor?
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Senator CORTEZ MASTO. Thank you, I appreciate that.

The CHAIRMAN. Senator Cassidy.

Senator CAsSIDY. Thank you.

First, Mr. Arriola, great event with President Trump down in
Cameron Parish.

Mr. ARRIOLA. Thank you.

Senator CASSIDY. And Senator Gardner was speaking about the
jobs and those three folks that spoke, the one with breast cancer,
I think, the woman who had been unemployed, her husband was
unemployed and went back to work and the third felt equally com-
pelling and how the job opportunity at that LNG terminal changed
their lives.

The Scripture says the sins of our parents can go down through
generations. I say in this case the virtue of a great job with great
opportunity and better opportunity for the children pays benefits
throughout generations too. I just wanted to, kind of, stress that
part of what both of you were referring to and what Senator Gard-
ner was alluding to.

Perhaps related to that, Mr. Arriola, what would be, if you were
able to send, or Dr. Hart, if you were able to send gas from Alaska
or from the West Coast to Asia, what would be the price differen-
tial relative to coming out of the Gulf Coast? Any sense of that?
Mr. Tsafos.

Mr. Tsaros. If I can give a slightly different answer, Senator.

When you look at west from Canada coming from, sort of, north
of British Columbia, because it’s slightly cheaper gas but they have
more infrastructure and they have to build a new facility, those
things, sort of, offset the shorter transportation costs. So it’s not a
straightforward answer.

Senator CAsSIDY. Well, it is green fields, but sooner or later you
make the investment, right? And after you make the investment
you then, basically, have the cost of production.

Mr. TSAFOS. So, operating costs would be lower because the——

Senator CASSIDY. And transportation costs.

Any sense of how much? If 70 percent of the gas the Chinese are
buying is cheaper than that which is from the U.S. because of
transportation from Australia?

Mr. Tsaros. You would probably save about $1.00 to $1.50 in
terms of the price, of cost, of shipping cost, if you didn’t have to
go through, sort of, Panama Canal and that long route.

Senator CASSIDY. And that is quite significant on something of
that magnitude?

Yes, ma’am.

Dr. HART. If I can respond as well.

It is important to note that the cost to develop the gas is higher
as well. And so, at the end of the day, based on a pure commercial
transaction, you're paying less to ship it but more to pull it out of
the ground. And that is why multiple commercial companies have
walked away from that particular project.

The Chinese Communist Party appears to be interested. I have
questions about why China, the Chinese Communist Party, is in-
terested in a project that non-Chinese commercial companies view
as potentially not feasible.
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Senator CAsSIDY. Well, one thing I have read is that, or have
been told, and I know what I am told, not what I know, is the Chi-
nese would be interested in building a terminal off the Panama
Canal that they would ship gas to South America through that ter-
minal. So, indeed, they would be purchasing it but they would be
cannibalizing a market that presumably U.S. companies already
had access to. Knowing that there is gas within South America, I
don’t know what they are doing in Argentina if that is only oil or
if it is also gas, but that could be a purchase that would offset the
negative balance of trade we have with them—but on the other
hand, it would still, again, not be to our net ability. Do any of you
know of such a project or is that just an urban myth that I was
told?

Mr. Tsafos.

Mr. TsAros. It doesn’t sound like something that the Chinese
companies would do.

Senator CAssIDY. Okay.

I was told that by a government agency but that is not to say
that it is necessarily true. No offense to you, Mr. Winberg.

I am also struck that one of the problems of selling more of our
gas overseas with all the economic benefits for us and the environ-
mental advantages for the world, if you are replacing coal as en-
ergy feedstock, there is a lack of infrastructure in other countries.

Is there some role for the EXIM Bank to contribute to building
the infrastructure that might be used in Pakistan, for example, or
someplace else?

Mr. Tsafos.

Mr. Tsaros. Yes, Senator, very briefly.

Import infrastructure has historically been, sort of, paid for by
the countries that do it. In recent years we've seen multilateral in-
stitutions, in particular, the International Finance Corporation, the
IFC, as part of the World Bank, step in and finance. We've seen
the Japanese and the Koreans starting to take a role in this financ-
ing the import projects and power plants. So I think there’s abso-
lutely a case to be made that the United States should be looking
to do the same, and it has not really done so yet.

Senator CASSIDY. It seems to make sense. I do read where Paki-
stan basically brings up a boat that has both power generation as
well as LNG upon it, and it uses that as a platform.

So there are imaginative solutions but still, it does seem as if
that would be something that would be very good for our economy.
And again, if you are replacing coal as feedstock, very good for the
global greenhouse gas emissions.

I am out of time. I will yield.

Thank you.

The CHAIRMAN. Thank you, Senator Cassidy.

Senator King.

Senator KING. Madam Chair, there’s an Alice in Wonderland
quality to this hearing.

Have you guys ever heard of Australia? Australia’s natural gas
has a vast capacity. They started exporting in a big way about ten
years ago. Their prices doubled for their consumers between 2015
and 2018.
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The one law that this Congress cannot repeal is the law of supply
and demand. The number of LNG terminal applications now ap-
proaches 50 or 60 percent of the total production in this country.
And you are telling me it is not going to affect domestic prices, that
doesn’t pass the straight face test. You cannot argue that a dra-
matic increase in demand caused by LNG exports is not going to
affect domestic prices.

You said it was $2.50 in Henry Hub the other day. In Australia
ten years ago, it was about $3.00 a million BTUs. Today, it’s $8.00,
$9.00 and $10.00. And they are talking about looming shortages of
natural gas in one of the countries that has one of the great nat-
ural gas resources on Earth.

For the Department of Energy to continue issuing these permits
which under the law are supposed to take into consideration the
public interest without even doing, as I understand it, a recent
study of what the elasticity of demand is and what the effect of
prices, I think, is utterly irresponsible.

I am not opposed to all exports of natural gas. All I want is some
analysis of what the effect would be on domestic prices and not
warm, fuzzy assurances, don’t worry, we are always going to make
more. That has not happened in Australia and I realize there are
some differences about West and East Coast, but the bottom line
is you cannot tell me we are going to drastically increase the de-
mand for a product and its price to local consumers is not going
to increase. And if we get to a place where natural gas prices are
internationally set as a commodity like oil, we are sunk.

Natural gas prices in this country right now are one of our major
competitive advantages, if not our most major competitive advan-
tage in terms of our industry, in terms of our consumers. To give
that away to any country in the world, it just strikes me as totally
outside the idea of what is in the public interest. Can you assure
me that the Department of Energy is going to take seriously its
public interest responsibility in making this kind of analysis?

Mr. WINBERG. Yes, Senator, I can assure you of that and we
have.

Senator KING. When was the most recent time you did a study
of the implications of exports of natural gas?

Mr. WINBERG. We did a study last year. It was the fifth study
that was done. The preceding four studies were done in the pre-
vious Administration. All of those studies, all five of those studies,
concluded that the overall economic benefit to the United States
was a net positive, that the price of natural gas was not going to
increase.

When you talk about Australia and you referenced it, to a large
degree, that’s an infrastructure issue, getting the natural gas from
the producing centers to the demand centers.

With respect to

Senator KING. Where are we now in terms of approved LNG
projects vis-a-vis total natural gas production?

Mr. WINBERG. Right now we have, we’re exporting about 4 billion
cubic feet a day of natural gas. We are producing about 90 billion
cubic feet a day. We have total capacity of about 6.5 billion cubic
feet a day. So 6.5 out of 90 is, you know, six percent, seven percent.
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Senator KING. If you can assure me or will accept an amendment
or a law that says we won’t go above 6.5 percent or 7 or 8 or I re-
member hearing where we said 9, I am happy. But that doesn’t
seem to be the direction we are headed in because the number of
LNG terminal applications that are in the queue go way beyond
6.5, right?

Mr. WINBERG. Well, we have approved 33 billion cubic feet right
now.

Senator KING. So, you have approved 33 billion feet so we are al-
ready five times where the six that you just mentioned.

Mr. WINBERG. Well, most of that has not reached final invest-
ment decision. So we have——

Senator KING. Yes, but we have to look beyond next week.

If you have approved 33, total production is 90. So you have now
approved LNG exports of 30 percent of the total production in the
country.

Mr. WINBERG. But we don’t stop at 90. EIA projects that by 2040
we’re going to be up at 111 billion cubic feet per day. And as I
talked about earlier, we’re just climbing the learning curve on un-
conventional oil and gas production in the United States.

Senator KING. How many million BTU per day are in the queue?
You say 33 have been approved. How many are in the queue?

Mr. WINBERG. Right now, we have 14 BCF a day that is either
in operation or under construction.

Senator KING. How many applications are pending?

Mr. WINBERG. There are 11 billion cubic feet of applications at
FERC.

Senator KING. So, 33, plus 15, plus 11.

Mr. WINBERG. No, I'm sorry, no.

It would be in total right now there are 44 billion cubic feet of
in ci)nstruction that we have approved and FERC. That’s a grand
total, 44.

Senator KING. I have a hard time accepting that you are going
to go to almost 50 percent of production in a new market, and it
is going to have no substantial effect on consumer prices.

I hope that we can continue this discussion, but this is of grave
concern to me. I think we are making a historic, historic mistake
unless we put some control, some limit, based upon science and
data, on this trend toward, what appears to me to be, unlimited ex-
port of natural gas.

Thank you, Madam Chair.

Mr. WINBERG. Happy to send the report to you.

Senator KING. Thank you.

The CHAIRMAN. Thank you, Senator King.

This is a subject of discussion that we have had here around this
Committee, kind of the cumulative impact that we have with addi-
tional volumes that are being exported, what does that mean for
pricing?

We have heard here that in terms of the pricing, we really
haven’t seen that bump, that jump and I think it is because, as you
have pointed out, Secretary Winberg, our production is increasing.

At some point in time, maybe that production curve starts to go
down a little bit, but we are certainly not seeing that at this point
in time. It is something that we want. We want a level of vigilance.
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We want to understand all the market conditions and forces out
there, not only domestically, but what is happening with our global
position out there.

But I think one thing that has been just so remarkable about the
discussion of natural gas and LNG is we keep producing more, we
keep finding more. Our technologies are allowing us to access more.

Senator KING. Which is great. I am just worried about the rel-
ative

The CHAIRMAN. Fair enough. You know, at some point in time
things cross, and we want to make sure that we are ahead of that,
that we don’t allow that to cross.

Senator KING. At some point in time demand starts to put pres-
sure on supply, and prices go up. I remember that from Economics
101.

The CHAIRMAN. As you say, it is basic law of supply and demand
and I think part of our role here as a Committee is to maintain
a level of vigilance and understanding as to what is actually hap-
peninsg1 in that vein with the number of exports that have been ap-
proved.

As you have indicated, Mr. Winberg, you have some that have
come before you but those projects haven’t advanced because—Mr.
Arriola, how expensive are these? These are not cheap propo-
sitions?

. Mr. ARRIOLA. These, depending on the size, are $10 to $11 bil-
ion——

The CHAIRMAN. Yes, so this is not a light investment.

Mr. ARRIOLA. and no one is going to start construction until
they have contracts.

So, you know, although the numbers that Secretary Winberg
talked about are a lot, potentially, I don’t believe you’re going to
see that much capacity come onto the market without contracts.

The CHAIRMAN. Yes——

Senator KING. “Trust, but verify” is my motto.

Mr. ARRIOLA. Understand.

The CHAIRMAN. These are fair, these are good conversations to
have. But again, I think, some of these economic drivers out there
can also be a limiting factor to what you might be able to get the
permit, but if you can’t get that financing there, then nothing hap-
pens.

I want to ask one quick question, and then I will turn to Senator
Hoeven, who has joined us.

This is back to you, Secretary Winberg.

Early in the Administration, the Department proposed a rule to
increase the volume allowed for de minimis exceptions for the per-
mitting requirements, and this was looking specifically to the op-
portunities to increase product to Caribbean and Latin American
markets there. Has it opened up the opportunities that we were
hopeful that it would do? Is this working?

Mr. WINBERG. Thank you, it’s a good question.

We have not seen an uptick in small-scale LNG exports yet. We
do have one facility, which is American LNG, out of Florida.
They've done 278 shipments to Barbados, Bahamas, Haiti and
Puerto Rico, and Haiti only, I think, within the last couple of
months. So we are seeing shipments.
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We have had one additional, potential, small-scale developer that
has come to us. They have not made a decision yet.

Senator, I think the issue here is, perhaps, a chicken and an egg
issue. And there was discussion earlier about EXIM Bank’s
role——

The CHAIRMAN. Right.

Mr. WINBERG. in developing import facilities and regasifi-
cation facilities on these, in the small island communities and Cen-
tral America, and a developer of LNG exports from the United
States is not going to develop a facility if they don’t have a cus-
tomer.

And so, I think we’ve got a bit of chicken and an egg but I do
think there is a role for the EXIM Bank and other U.S. entities to
assist with that and then, I think, we will start to see more small-
scale exports either in smaller ships or ISO containers.

The CHAIRMAN. Well, that was certainly the thought when we
advanced that. So, understanding, kind of, where we are with that
is appreciated.

Let me turn to Senator Hoeven.

Senator HOEVEN. Thank you, Madam Chairman.

Secretary Winberg, in North Dakota we are producing an incred-
ible amount of natural gas. We don’t drill for natural gas. We drill
for oil in the Bakken shale and produce huge amounts of natural
gas as a byproduct of that drilling.

But the challenge we have is monetizing it, getting it to markets
and monetizing it.

How do we get more pipelines? How do we get more capacity, not
only to move that natural gas around the country, but also to send
it overseas, whether it is to the Pacific Rim or to Europe, which not
only is a monetary or economic win for the United States but it is
a national security win by supplying energy to our allies rather
than having them get their energy from Russia or some other ad-
versary?

Mr. WINBERG. Yes, sir, absolutely agree. It’s an imperative.

We have no shortage of entities that want to obstruct natural gas
pipelines and for that matter, oil pipelines. And so, we’re moving
oil by rail, when it’s much, much safer to do it by pipe.

How do we expedite that? The President has an Executive Order
for us to evaluate in certain parts of the country where we have
seen pipeline infrastructure not being built and what can be done
about that.

In the short-term, Senator, what the Department of Energy is
doing and, in particular, my office, is we’re evaluating development
of small, modular units that can be placed in a field where there’s
this stranded gas and it will stay stranded until a pipeline gets
built.

The attractiveness of these small, modular units to produce
power or maybe even produce other products is that once the pipe-
line is built and that gas can go for a much higher value use, we
can move that facility to another location because, as we build out
the unconventional oil and gas, we’re going to continue to have this
issue until the pipelines, in effect, catch up with the production.
And so, we have an opportunity to utilize that stranded gas.
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Senator HOEVEN. We have the technology to capture it, it is the
pipeline capacity and the LNG facility capacities to both move it
around the country and to export it. That is the key.

The irony is here we are in a situation where our country is in-
creasingly infrastructure-constrained and the biggest challenge to
developing more infrastructure is the cost to build it, and here the
companies will pay the full cost to build that pipeline infrastruc-
ture, taking vehicles, rail cars and everything else off, rail tracks,
trucks off the road, in addition to all of the other benefits.

How do we get the consensus to get through some of the bottle-
necks which, as you know, we are facing throughout the country
whether it is in New England or the West Coast or wherever it
may be?

Mr. WINBERG. Yeah, I think taking a good, hard look at inter-
state commerce and thwarting that interstate commerce might be
a step in the right direction.

Senator HOEVEN. If you would, update me as to where you are
on the fossil energy programs as regard your partnering in carbon
capture projects like our Project Tundra and Allam Cycle, because
the other thing is if we can’t move the product to the market then
how do we convert the product, whether it is natural gas or cap-
tured carbon, into a product onsite that we can monetize and use?

Mr. WINBERG. Yup.

We've had a long-standing relationship with the University of
North Dakota, EERC continues to do great work, Senator.

As we look at the carbon capture, utilization, sequestration, we're
cutting across coal, natural gas and even direct air capture. We've
been at this for 25 years now. The Department of Energy is devel-
oping the technologies and reducing the cost.

The last time you and I met, I told you that the goal we had was
to reduce the cost of capture by 50 percent and if we get to that
point then there are opportunities for utilizing that CO, for en-
hanced oil recovery, enhanced natural gas recovery, perhaps even
down the road, product development or product manufacturing. So
across the slate of capture technologies, we’re working very hard.
In many cases, we're working with EERC on those.

Senator HOEVEN. Well, this is incredibly important right now
and it really is the solution to the concern about capturing carbon
example, as you said at one of our facilities, the Great Plains Syn-
fuel Plant, as you know, we are capturing the carbon and using it
for downhole, tertiary oil recovery.

But what the latest project they have engaged in is they now
take a lot of that carbon they capture and they are making anhy-
drous ammonia and urea, making fertilizer which we can then use
throughout the Midwest, okay. So there is another case of actually
converting it to a different product that we can use more in the im-
mediate vicinity to get rid of some of these transportation barriers
we were talking about earlier. These are the solutions.

I mean, there is technological viability or technical viability and
there is economic viability, commercial viability. That is where we
have to crack the code. Just like we cracked the code with the shale
play and look what has happened with oil. We need to crack this
code. We need you to do it.
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I would ask if you would be willing to come back out to North
Dakota this summer and meet with some of our players again
working on this. Would that be something you would consider
doing?

Mr. WINBERG. Absolutely.

Senator HOEVEN. Alright, thank you very much.

The CHAIRMAN. Thank you, Senator Hoeven.

I was reading press clips last night and this morning and obvi-
ously there is a great deal of attention in the Persian Gulf. It
seems like there always is, but now even more so. Yesterday, at
least three armed Iranian boats reportedly tried to seize a British
oil tanker in the Persian Gulf. They were unsuccessful. The tanker
was crossing into the Strait of Hormuz when the Iranians ordered
the ship to change course.

That is oil. But natural gas would also be out in these same
areas and yet, the word Hormuz, the Strait of Hormuz, does not
appear in the latest IEA Gas Security Review, which is, how can
you not? How can you not include that as part of a security, a nat-
ural gas security review?

I guess the question, I will go to both ends of the table here, to
Mr. Tsafos and Mr. Winberg, why not? Are we not discussing this?
I am assuming that DOE has examined the potential impacts of a
Hormuz incident on LNG flows and what that might mean to us.
So if we can have a discussion here.

They have not called the second vote yet, so it just started, but
that means I have a little bit of time.

This is the geopolitical reality. I mentioned earlier when I was
asking about the Alaska situation, one of the benefits that we have
is we don’t have to go through the Panama Canal. We don’t have
the choke points. We don’t have the pirates. We are not the Strait
of Hormuz. But that factors into the discussion about availability
of supply. Right now, we know what we know, geopolitically, but
next week, it could all go to hell in a handbasket. So how do we
factor this in as we are talking about LNG and the future of LNG
exports from this country and more globally?

Mr. Tsafos, if you want to go first and then Secretary Winberg.

Mr. TsAFoOS. Thank you, Senator.

I think what you highlight is incredibly important. And the way
I think about it is, in this country, in particular, oil security, at
least since 1973, people have been talking about it, thinking about
it, writing about it, convening. And we just have not had the same
exposure and experience with gas internationally and with LNG.
So I think it’s a matter of just the market advancing a little bit
faster than our institutions.

The report that you referenced from the International Energy
Agency, you know, to be fair to them, it’s a review of gas security
of what has happened.

The CHAIRMAN. Right, the past tense.

Mr. TsAros. But I think one of the examples that I wrote in my
testimony is the European Union does the stress test. We may
have, possibly on January 1st, a disruption of gas flows to Ukraine,
and we have an idea of what that would do to different markets
because there’s an organization that runs stress tests to try to un-
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derstand how different countries could cope with these kind of dis-
ruptions.

I think there’s a role to play both on the United States side, but
also multilaterally with the International Energy Agency, to de-
velop more tools, more information to try to understand, for in-
stance, if you did have a disruption in the Strait of Hormuz, who
would be most exposed, what is the capacity of the citizen to re-
spond, how would it respond, what kind of policy mechanisms
might be required to make the response better?

These conversations are just far, far behind and I think it’s time
to elevate those. And I think that’s one area where U.S. leadership
with other countries of the IEA could play a very important role.

The CHAIRMAN. I appreciate that.

Secretary?

Mr. WINBERG. Clearly, the Strait of Hormuz is a very significant
issue. It’s primarily an oil issue more than it is a natural gas issue.

But I think it’s also worthy of note that despite these attacks,
well, if we had had these attacks ten years ago, I think you would
have seen a massive spike in the price of oil. And we’re not seeing
that so much and that’s because we have more distributed produc-
tion coming out of the United States.

With respect, specifically to U.S. LNG, I said earlier, we’re mov-
ing a lot of that into the European market so the Straits are not
an impediment. There’s talk about the constraints in the Panama
Canal. Those are congestion constraints, not geopolitical con-
straints. But we have a wider variety of outlets and routes that we
can move the LNG, whether it’s through the Panama Canal or
whether it’s through the, around the Cape of Good Hope or straight
over to Europe. So it’s not so much affecting LNG. Again, that’s not
to say it’s not critical and it’s not important, but it is more of an
oil issue than it is a natural gas issue at this point.

The CHAIRMAN. At this point.

Mr. WINBERG. Right.

The CHAIRMAN. I think that is important to recognize.

And I appreciate what you said, Mr. Tsafos, about the IEA report
being, kind of, a look back instead of projecting forward. But I
think this is something that we need to be thinking about, not just
for the perspective of how do we move our gas, but how do others
move their gas to supply those markets, whether it is Qatar to
China or wherever. And if that is disruptive, what that then does
to the broader mix.

Mr. Arriola.

Mr. ARRIOLA. Yes, Senator, what I would tell you is we’re dealing
with very sophisticated customers out there, that they don’t just
look at price. Price is obviously a very important driver, but they're
looking at availability, the reliability of where it’s coming from, the
operator, the financial strength, you know, congestion points.

In the LNG market today, unlike the oil market, I think at the
end of 2018 we only had, we had less than 600 tankers out there.
In the oil market, there are thousands

The CHAIRMAN. Yes.

Mr. ARRIOLA. ——of different sizes.

So that’s why you have more liquidity in the market as well, but
I think that what we’re finding is customers, especially in Asia and
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in Europe, are becoming much more sophisticated and concerned
from a risk management standpoint of all of those factors. We
think that security of the supply is extremely important.

The CHAIRMAN. I mentioned that the IEA report is a look back.
I am going to ask you to do a little gazing into the crystal ball here
because we have heard some say that global LNG infrastructure
could actually become stranded assets as we see the mix of the en-
ergy mix change in the years going forward. Is this a concern that
you all think about? When you are talking about a regasification
facility, export facilities, these are substantial investments.

And we have a case in point here in this country where about
ten years or so ago we were talking about we need to build more
import LNG terminals. We have turned that around and gone the
other way with exports. So we know how things can change.

Is that something that you are worried about right now or is it
just too far out on the horizon or are you just thinking about other
things?

Dr. Hart.

Dr. HART. If T could comment from a China angle.

China is planning for renewable, non-fossil energy to account for
20 percent of their energy mix by 2030 and over 50 percent of their
energy mix by 2050. So we should definitely take that long-term
goal into account before getting too excited about what role LNG
could play in their energy mix.

The CHAIRMAN. Mr. Arriola.

Mr. ARRIOLA. Yeah, I would tell you as a developer of export ter-
minals, we look at diversity of supplier and/or diversity of cus-
tomers very importantly.

At our Cameron LNG facility, for example, we’ve got three major
customers that each take a third and they’re diversified geographi-
cally and the customers that they serve because we want diversity.

And as we think about what we’re doing in the other facilities
in Louisiana, Texas or from Mexico, we want to make sure that we
have multiple potential customers and maybe even potential equity
investors so that you can reduce that risk of somebody walking
away and you have an empty plant.

The CHAIRMAN. Mr. Tsafos or—go ahead, either one of you. Go
ahead.

Mr. TSAFOS. Senator, I worry about this a little bit, in part, be-
cause I've done a lot of forecast in my life so I know how wrong
they tend to be. Having said that, I think there’s two reasons why
other people don’t worry as much as I do. One is if you look at most
long-term scenarios, even in the transition of the energy system to-
ward, sort of, a Paris “plus or minus” world, gas does well. That’s,
sort of, the base. The second thing that I think is even less under-
stood is the system is, sort of, shifting from relying on power gen-
eration as a source of growth to relying on industry and buildings.
Power generation is the area where gas has a lot of competition
with renewables, the competition into buildings and then the in-
dustrial sector is less severe.

I think there are a lot of people that are comforted by the fact
that they’re not just relying on power generation that is very com-
petitive for gas demand growth, but they have a broader, sort of,
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customer base and that therefore, even in a transition of the en-
ergy system, those areas of consumption will remain.

So I think those are the things that people respond to me—to
make me worry less, but I still worry about, you know, whenever
you make 25-year bets, some people are bound to be wrong.

The CHAIRMAN. Mr. Riedl.

Mr. RIEDL. The only thing that I would add there, I think that
those are fantastic points. The one thing that I would think is im-
portant also to talk about, and Dr. Hart actually touched on it ear-
lier, is the development of technology on the import side, especially
as Senator Cassidy was making suggestions about the EXIM Bank
and their involvement.

The ability to invest in an asset that will no longer be an onshore
asset, no longer stranded, so to speak, and especially in emerging
markets where maybe creditworthiness might be a challenge for
those countries that are looking to transition to natural gas. Hav-
ing that ability to move a regasification that’s floating rather than
an onshore facility gives that sort of optionality that if we run into
some sort of change, whether it be from a financial standpoint or
technology standpoint that allows a different adoption of a different
fuel. Now all of sudden we have the ability to move that asset to
someplace else. So I would suggest that as technology on the im-
port side continues to develop, it reduces that risk that you were
asking about.

The CHAIRMAN. All very important points, I appreciate that.

This has been a great conversation. I am just thinking, some
years back I tasked my energy team to help us put some focus on
what we called our Energy 2020. It sounded so far away, and now
we are working on 2030. But at that time, you know, it was just,
it was really, kind of, a vision that we might be able to get to a
point where, from an LNG perspective, we were actually a player,
and we have gone from just dreaming about being a player to being
the player in many ways.

And so, it is a reminder to us that the technologies have allowed
us to do so much, but it is also a reminder, and you mentioned this
Dr. Hart, to not assume that the markets that we are banking on
today are still going to be those great customers for us ten years
from now, because they may do just exactly what we did in this
past decade in terms of our ability to ramp up.

And so, I think we recognize that a fair amount of this is a dy-
namic environment. I don’t recall which one of you used the termi-
nology as an “evolutionary rather than a revolutionary,” but some-
times that evolution happens quicker than any of us could have
imagined or dreamed.

Staying on top of things is critically important to us but also rec-
ognizing the role that we can play from a geopolitical perspective,
our strategic role. Again, that is why we have rolled out this first
of a series of white papers in terms of our global, strategic energy
competition because we are at that place where we really can be
engaged in that global competition. And how we assert that leader-
ship is going to be an important part of the mix moving forward.

So thank you for the conversation. It has been very helpful to
what we have been talking about here as members of this Com-
mittee, but I think you have challenged us to think a little more
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broadly about the opportunities but also to be cautious about some
of the hurdles or the pitfalls that may lie ahead.

Dr. Hart, you raise a fair and legitimate concern about when
somebody is willing to pay a premium price, they are usually look-
ing for something in return. I think that you certainly heard from
Senator Manchin an air of caution there. Alaskans are clearly eyes
wide open as they have looked to how they can move their natural
gas.

We certainly don’t want the Chinese to have control and that
was made very, very clear, but again, you go into these agreements
making no assumptions that it is going to be an easy road when
you have partners that may have some different interests than you.

I am told that we are closing out the vote, so I am going to go
do my duty there, but I thank you for joining us here today.

With that, we stand adjourned.

[Whereupon, at 11:57 a.m. the hearing was adjourned.]
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QUESTIONS FROM RANKING MEMBER JOE MANCHIN III

When the U.S. started exporting greater amounts of LNG, there was concern that this would
impact domestic gas prices, which could negatively affect American households and
manufacturing. According to the International Energy Agency (IEA), almost half of the natural
gas consumption increase globally through 2024 will be driven by the industrial sector — both for
processes and feedstock. How does the Department of Energy’s public interest determination
protect American consumers from price spikes?

Many studies commissioned by DOE have shown that scenarios with increased U.S. LNG exports
will have a marginal impact on U.S. natural gas prices. The most recent study commissioned by
DOE was completed by NERA Economic Consulting last year. The 2018 LNG Export Study
(2018 Study) examined the probability and macroeconomic impact of various U.S. LNG export
scenarios and includes baseline scenarios based on the U.S. Energy Information Administration's
(EIA) Annual Energy Outlook 2017. The 2018 study judged the more likely range of liquefied
natural gas (LNG) exports in 2040 to range from 8.7 to 30.7 billion cubic feet per day (Bef/d).
This assessment was based on a probabilistic analysis of 54 different scenarios that were
constructed for the study. Under reference case supply assumptions, prices are in a narrow range

when international LNG demand varies across the scenarios considered.

The 2018 study also shows that any higher levels of natural gas exports are met by increases in
domestic natural gas production over diversion from domestic uses which should serve to further

insulate the U.S. market from price impacts due to exports.

The vast supplies of natural gas currently being produced in the United States, and the greater
production levels expected in the future, support low and stable Henry Hub natural gas prices for
the foreseeable future. The Energy Information Administration’s (EIA) most recent Annual
Energy Outlook 2019 (AEQ), released on January 24, 2019, shows steady increases in the level of
dry natural gas production out to 2050, reaching 118 billion cubic feet per day in 2050 in the
reference case, when LNG export levels are expected to be at 14.1 Bef/d and Henry Hub prices at
just $4.87/MMBtu in 2018 constant dollars. In fact, in the period examined in AEO 2019 in the

reference case, Henry Hub natural gas prices grow only an average 1.5% annually out to 2050. At
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$4.87/MMBtu in 2050 in 2018 constant dollars, the Henry Hub price in 2050 is projected to be
less than the price of natural gas at Henry Hub in 2008, $8 86/MMBtu,

Finally, allowing market-based LNG export levels means the market is self-regulating as higher
U.S. natural gas prices will serve to make U.S. LNG exports less competitive in the global market

and thus reduce export levels.

As | mentioned in my opening statement, | am very concerned about energy being used as a
geopolitical weapon. European gas consumption is set to remain close to flat, while their
production is set to fall. This seems to present an opportunity for U.S. export contracts that would
help some of the European countries pivot away from Russian gas.

Has our export capability thus far helped our European allies and reduced reliance on Russian gas?

Even though Russian natural gas exports by pipeline to Europe reached record highs in 2018, there
are already downward price pressures due to increased LNG availability, including from the
United States. According to the International Energy Agency, in 2018 Russian natural gas exports
to Europe were $8 billion cheaper than they would have been because Russia had to change its

natural gas pricing mechanism to compete with LNG, including U.S. LNG.

The International Energy Agency expects that natural gas supply diversification in Europe,
including additional LNG supplies from the United States and elsewhere, will cause the market
share of Russian natural gas in Europe to decline from its 2018 record high of 37 percent to a

range of 33 — 36 percent through 2024.

Individual countries in Europe have benefited as well. For example, Poland, which has
traditionally sourced the majority of its natural gas imports from Russia, is already planning to
source a significant amount of its natural gas from LNG, particularly from U.S. suppliers, which
will allow it to reduce the amount of natural gas it buys from Russia. PGNIG, Poland’s state oil
and gas company, has signed contracts with U.S, suppliers of LNG for 6.95 million tonnes

annually, which is equivalent to approximately 55 percent of Poland’s annual natural gas
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consumption. So far in 2019, Poland has received 5 cargos of U.S. LNG, totaling 16.9 billion

cubic feet of natural gas.

What is the outlook for U.S. exports to capitalize on future opportunities compared to other
exporters?

One reason U.S. LNG is attractive to importers is that the U.S. has a transparent market, aided by
an extensive pipeline system that can transport natural gas nearly anywhere in America -- plus a

vibrant spot market for natural gas deliveries.

Another reason that U.S. LNG is an attractive option is that nations know that they can rely on the
rule of law and the sanctity of contracts when doing business with the United States. The U.S.
LNG contracts are among the most flexible on the global market. Our contracts do not require
destination clauses, allowing us to optimize deliveries according to up-to-the-minute market
conditions. And while long-term contracts are the backbone of our LNG projects, we have seen a
wide variety of successful models for contracts of varying volumes, durations, and financial

arrangements, up to and including equity stakes in the projects.

While we see many U.S. LNG contracts indexed to Henry Hub, the benchmark of our vibrant spot
market for natural gas, we're seeing a lot of innovation in contracting for LNG in the global
market, including a recently announced LNG deal linked to coal prices; which shows how U.S.
LNG can support a myriad of contractual arrangements. These contracting mechanisms are
buttressed not only by the U.S. rule of law, but also by a transparent market and an expanding

export infrastructure.

As highlighted during the hearing, in 2009 President Obama and Chinese President Hu Jintao
launched the U.S.-China Shale Gas Resource Initiative. This Initiative was intended to facilitate
the assessment of China’s shale gas potential, encourage technical cooperation through jointly
conducted studies to support accelerated development of shale gas resources in China, and
promote shale gas investment in China through the U.S_-China Oil and Gas Industry Forum, study
tours, and workshops focused on shale gas development. Please provide an update on the status of
these activities. Did this Initiative achieve the reciprocal relationship with China as intended?
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Since 1998, the U.S. and China have annually convened the US-China Oil & Gas Industry Forum
(OGIF), which brings together a couple hundred government and industry participants from both
countries to focus on oil and natural gas issues. Shale gas development was a prominent theme of

the forums from 2009 — 2016.

From the end of 2010 through 2015, DOE's Office of Oil and Natural Gas organized or
participated in U.S. government interagency shale gas technical workshops, meetings, and site
visits designed for Chinese government officials and industry executives, that focused on policies
and regulations behind the success of the U.S. shale gas revolution to encourage their adaptation to
China’s shale gas resource development. DOE’s Office of Oil and Natural Gas presented China’s
National Energy Administration with the DOE-funded publication “Meeting China’s Shale Gas
Goals,” a white paper with recommendations for regulatory and market-based reforms needed to
attract foreign investment in China’s shale gas sector. DOE’s Energy Information Administration
released its “World Shale Gas Resources: An Initial Assessment of 14 Regions outside the United
States” and “Technically Recoverable Shale Qil and Shale Gas Resources: An Assessment of 137
Shale Formations in 41 Countries QOutside the United States,” of which China was one of the

countries assessed.

In recent years, U.S. and other international oil and gas majors discontinued their shale gas
exploration efforts in China due to generally poor drilling results. China’s national oil companies

continue to dominate China’s existing shale gas production.
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Questions: As | mentioned in my opening statement, 1 am very concerned about energy being used as a
geopolitical weapon. European gas consumption is set to remain close to flat, while their production is set
to fall. This seems to present an opportunity for U.S. export contracts that would help some of the
European countries pivot away from Russian gas. Has our export capability thus far helped our European
allies and reduced reliance on Russian gas? What is the outlook for U.S. exports to capitalize on future
opportunities compared to other exporters?

Answer: As | discussed in my testimony, the U.S. natural gas supply is increasing, which has allowed
U.S. businesses like Sempra Energy, to export American LNG. The U.S. produces 22% of global gas
supply and by 2024, is expected to be the largest exporter of LNG in the world by 2024 (Qatar is currently
the largest). And while U.S. supply is increasing, the need for natural gas in Europe and other countries is
increasing and as you note, Senator, European natural gas production is down. Europe is primed to
import U.S. LNG as they already have import facilities with plenty of room to increase their import
capacity. This represents a tremendous opportunity for the U.S. to export natural gas to Europe and Asia.

Sempra Energy is answering the call for LNG demand worldwide, including in Europe. Our experience
thus far has been that our U.S. allies in Europe are looking for an alternative to Russian gas. While the
cost of LNG, including transportation, must be competitive with other natural gas providers, we know
firsthand that many European LNG buyers are looking for alternatives to diversify their supply basin and
geopolitical risks. Because of the growing supply of natural gas in the U.S. and its low cost, American
LNG is a welcome alternative to Russian natural gas that is provided through a pipeline that can easily be
curtailed. Sempra Energy has signed a 20-year definitive agreement with Polish Qil & Gas (PGNiG) for 2
million mtpa of LNG, approximately 20% of the planned export capacity of our Port Arthur project in
Texas. In addition, we have entered into preliminary agreements with major natural gas companies in
other countries in Europe and Asia, including Total of France and Mitsui & Co. from Japan. These firms
are likely to ultimately re-market American LNG to other European and Asian countries searching for risk
diversification,

Furthermore, as you alluded to in your question, these agreements to offtake LNG from Sempra Energy
LNG projects and other U.S. LNG export facilities are providing options to Russian gas in supplying
LNG to Europe. These countries know that they can rely on the United States as a fair trading partner for
reliable, long term energy security. As more U.S. export capacity comes on line and additional import
capacity is developed, the U.S."s reach into global natural gas markets will continue to grow and evolve.
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Question 1: Recent projections of demand growth in China have encouraged interest in U.S. exports,
as well as interest from other major exporters. In the past several years, how has China’s demand
praofile for natural gas changed? Where do you see new sources of demand in the Chinese market —
the power sector, industrial uses, buildings? What other sources of imports have you observed on the
horizon that may supply China’s increasing demand?

Beijing is seeking to reduce China’s coal consumption to make progress on the nation’s environmental
protection and greenhouse gas emission-reduction goals. Natural gas is one energy source—along with
renewable energy—that China is seeking to bring online in greater quantities to replace coal-fired power.
Natural gas accounted for 7 percent of China’s energy mix at year-end 2017, Beijing is aiming to increase
that to 10 percent by 2020 and 15 percent by 2030.

According to the International Energy Agency, industrial users are China’s biggest natural gas consumers
(78 bem in 2017), followed by residential/commercial users (58 bem) and power generation (50 bem).
The IEA expects industrial use to continue to dominate Chinese demand through 2023. The IEA expects
China’s industrial gas consumption to reach 127 bem in 2023, Residential/commercial use and power
generation are expected to account for 89 bem and 84 bem respectively in 2023

China’s natural gas demand is clearly growing. However, that does not mean China must import more
natural gas from the United States. China already imports natural gas from 26 nations via a combination
of overland pipelines and seaborne (LNG) tankers. China has a wide array of supply options, and the
shipments it receives from the United States are more expensive than 83 percent of its import supply
chain.

The United States can only supply seaborne LNG to China. LNG imports account for 60 percent of
China’s total natural gas imports; the rest comes in via overland pipelines. Australia is China’s largest
seaborne LNG supplier, accounting for 41 percent of China’s total LNG imports in the first quarter of
2019; Southeast Asian nations (18.6 percent) and Qatar (16.9 percent) came in second and third. Tankers
from those regions have a cost advantage over tankers from the United States. Shipping LNG from the
U.S. Gulf Coast to China, one way, costs approximately twice as much as it does from Qatar and almost
three times as much as from Australia. Geographical distance is the problem: When transporting natural
gas to Shanghai, tankers from the U.S. Gulf Coast travel 10 days longer than tankers from Qatar and 15
days longer than tankers from Western Australia.

In contrast to the challenges involved in sending U.S. natural gas to China, the United States has a
geographical advantage exporting to closer-in demand regions such as Canada and Mexico—and that is
where the bulk of U.S. exports currently go.
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Question 2: The hearing outlined a stark difference between U.S. and Chinese economic policy-
making and outlook. On the one hand, the flexibility of the U.S. market approach is reshaping
Sformerly regional LNG markets into a global market that utilizes shorter-term or spot contracts to the
benefit of exporters. On the other hand, China has shown in many economic sectors a willingness to
invest heavily for long-term market strength even when short-term risks are apparent. In the context of
the LNG market, can you provide your sense of the major differences between President Xi's economic
and geopolitical outlook and that of the U.S. market actors? What are the long-term implications of
those differences for the US.?

The Chinese government controls many aspects of the nation’s energy markets. In the natural gas sector,
that is currently more a hindrance than a help. Some estimates suggest China may have the largest shale
gas reserves in the world, but they remain largely un-tapped, partly due to problems stemming from state
controls over natural gas development, pricing, transport, and sales.

China has made substantial progress reducing state controls and allowing market forces more play on the
demand side, and those reforms are a driving factor behind China’s surging natural gas demand. The
supply side has been more difficult. Beijing is taking steps to gradually relax state-owned enterprise
control over domestic production, but progress is slow. In the United States, private sector competition
played a key role in driving some of the technology and process innovations that unlocked shale gas
development. For that to happen in China, Beijing will have to break down an array of market barriers
that currently stifle competition in the nation’s upstream sectors. For example, state-owned companies
control the best oil and gas plays and, in some cases, sit on them without either developing them or
allowing other companies to do so. China’s geological data is classified, so private companies and
investors have no idea how much natural gas the country has or where it is located. Plus, state-owned
companies control the pipelines and often either deny pipeline access to private companies or charge
exorbitant rates, thus making it hard to bring those extra supplies to market. That is why China is
importing natural gas: imports fill a gap between successful demand-side reform and sluggish supply-side
reform.

The United States should be aware that if Beijing rolls out major supply-side reforms that open up its
upstream sectors, China could shift from a major natural gas importer to a major exporter. As of 2017,
China is already the third-largest global shale gas producer behind the United States and Canada. Natural
gas exporters should take China’s production potential into account—and Beijing’s growing
determination to unlock that potential—when making investments that hinge on a continued rise in
Chinese import demand.
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Question 3: Although natural gas is a key fuel for industrial processes, it is also a key part of the
refining processes for petrochemical products. The United States has long been a world leader in the
petrochemical industry, including my home state of West Virginia, and the potential interest of China
in developing new feedstock sources signals a move to compete in that arena. Can you provide us an
averview of China’s current uses of natural gas as well as its interest in increasing its own refining
capacity, if any?

China’s domestic refining capacity is expanding rapidly, but crude oil is the predominant input rather than
natural gas. China’s vertically integrated national oil companies dominate the refining sector, accounting
for around 70 percent of the nation’s oil processing capacity. Independent (teapot) refiners are at a
disadvantage, as they need special permission to input crude oil and other feedstocks.

China’s refining sector faces multiple challenges including overcapacity (utilization rates are around 78%
for the national oil companies and 58% for the independents, compared to 90% in the United States),
narrow and declining profit margins, and access to crude oil and other inputs.

China has faced severe natural gas shortages in the recent past, particularly during the winter when
heating demand needs are high. China is also dealing with natural gas pipeline bottlenecks that make it
difficult to move natural gas resources to localities facing supply shortages. These factors will constrain
China’s ability to utilize natural gas as a refining feedstock in the near term.

Question 4: As 1 tioned in my opening statement, I am very concerned about energy being used as
a geopolitical weapon. European gas consumption is set to remain close to flat, while their production
is set to fall. This seems to present an opportunity for U.S. export contracts that would help some of the
European countries pivot away from Russian gas. Has our export capability thus far helped our
European allies and reduced refliance on Russian gas? What is the outlook for U.S. exports to
capitalize on future opportunities compared to other exporters?

My research has not adequately examined European energy needs to sufficiently respond to this question.

ed



145

U.S. Senate Committee on Energy and Natural Resources
July 11, 2019 Hearing: An Examination of Evolving Global Natural Gas Markets, the Increasingly
Important Role of U.S. Liquefied Natural Gas, and the Competitive Outlook
Questions for the Record Submitted to Mr. Charlie Riedl

Questions from Ranking Member Joe Manchin 111

Question: As | mentioned in my opening statement, [ am very concerned about energy being used as a
geopolitical weapon. European gas consumption is set to remain close to flat, while their production is set
to fall. This seems to present an opportunity for U.S. export contracts that would help some of the
European countries pivot away from Russian gas. Has our export capability thus far helped our European
allies and reduced reliance on Russian gas? What is the outlook for U.S. exports to capitalize on future
opportunities compared to other exporters?

Answer: Increasing U.S. natural gas exports has, and will continue to, introduce an alternative and
reliable source of energy to the global marketplace, providing international customers with greater
choice and helping to curb the use of energy as a political weapon.  This is especially true in Furope.
Eunrope is currently importing around 70% of the gas it needs, and that share is expected to increase in
the coming yvears. LNG is an important part of the EU's energy diversification sirategy; and as the
second-largest single gas market in the world after the United States, Ewrope will need 1o continue to
expand its importing options. While Furope will continue to rely on Russia for much of its gas, U.S. LNG
has already forced Russia toward a more market-oriented approach, and it has adjusted its long-term oil-
linked contracts to Enropean customers for a hybrid formula that is more competitive. The more
competitive the gas that Europe can access, the greater Europe s energy security will become.

Further, Europe is a large market and there is plenty of demand for natural gas from various sources
throughout Europe. U.S. LNG can continue to be an energy source now and into the future. Furope also
has robust LNG import infrastructure currently in place that could be better utilized to increase its LNG
buying potential. However, even with current infrastructure, the EU has additional LNG import
terminals under development to meet growing and expected demand. In fact, since the United States
began shipping LNG in 2016, it has sent about 20% (160 cargos) of its LNG exporis (o countries in
Europe and Central Asia.! These numbers demonstrate the high value that EU energy officials place on
energy diversity and their view of the United States as a stable and reliable supplier of LNG. In fact, the
European Commission projects that U.S. LNG exports to the EU could more than double by 2023
compared to 2018 levels.” And the U.S. LNG industry is well-prepared to ensure that U.S. LNG is a
readily available and competitive option for growing Furopean demand.

! Department of Energy, LNG Monthly Report, July 2019,
* European Commission, FU-ULS, LNG Trade U.S. liquefied natural gas (LNG) has the potential to hep match EU gas needs,
2019,
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Questions from Ranking Member Joe Manchin 1l

Questions: As | mentioned in my opening statement, | am very concerned about energy being used as a
geopolitical weapon. European gas consumption is set to remain close to flat, while their production is set to fall.
This seems to present an opportunity for .S, export contracts that would help some of the European countries
pivot away from Russian gas. Has our export capability thus far helped our European allies and reduced reliance
on Russian gas? What is the outlook for U.S. exports to capitalize on future opportunities compared to other
exporters?

Answer:

The United States is still a nascent presence in global gas markets—and so the full impacts of U.S. LNG exports
have yet to be felt fully. In 2018, U.5. LNG accounted for just 7 percent of global LNG exports,’ and according to
the International Energy Agency, U.S. LNG exports will quadruple from 2018 to 2024, from 2.7 billion cubic feet a
day (bef/d) to almost 11 beffd.? U.S. LNG exports already impact global markets; but the effects will be more
pronounced in a few years once all projects now under construction have come online.

Europe has not been a major destination for U.S. LNG, which has mostly landed in Asia and the Americas: in 2018,
these two regions took in 80 percent of the LNG exported from the United States, while Europe received 14
percent.” Exports to Europe started to rise in September 2018, largely due to insufficient demand in Asia, relative
to the growth in LNG supply, which led to lower gas prices and an LNG push into Europe.® We might therefore
expect the 2019 numbers to differ somewhat, but the data from 2018 underscore some important realities.

First, LNG remains a minor part of the European gas system: it made up 13 percent of gas consumption in 2018,
far behind indigenous supply and pipeline imports.® Second, most LNG came from Qatar (34 percent), followed by
Nigeria (19 percent), Algeria (19 percent) and Russia (10 percent).® The United States was the sixth largest
supplier into Europe, with a 5 percent market share (which is not surprising since the United States was just 7
percent of worldwide LNG supply). Third, the reliance on the United States varied: some countries, like Lithuania
and Belgium, received no U.5. LNG in 2018; a few received just one cargo (Greece, Malta, and Poland); and some,
like the United Kingdom, relied more heavily on U.5. LNG (18 percent of LNG imports).”

Even so, U.S. LNG interacts with European gas security through numerous channels. In the |ate 2000s, the United
States impacted European gas by demanding less LNG itself —courtesy of the shale boom that took place in this
country, That LNG was free to move to other destinations, including Europe. This influx intersected with several

* International Gas Union, World LNG Report 2019, https://www.igu.org/publications-page.

* International Energy Agency, Gas 2019: Analysis and forecasts to 2024, https://www.iea.org/gas2019/.

*U.S. Department of Energy, Office of Fossil Energy, LNG Reports, https://www.energy.gov/fe/listings/Ing-reports.

“ 1.5, Department of Energy, Energy Information Administration, “U.S. LNG exports to Europe increase amid declining
demand and spot LNG prices in Asia,” Today in Energy, July 29, 2019,
https://www.eia.gov/todayinenergy/detail php?id=40213.

“ Europe includes the European Union (EU), Turkey, Norway, Switzerland, Ukraine and other non-EU countries, mostly in the
Balkans.

% International Gas Union, World LNG Report 2019, https://www.igu.org/publications-page.

7 International Gas Union, World LNG Report 2019, https://www.igu.org/publications-page.
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other forces in 2008-2009—weaker demand due to the economic crisis, rising supply from new LNG projects, a
shift in marketing strategy among some European suppliers, a maturation of reforms that improved access to
infrastructure in Europe, an inflection point in liquidity at major Continental hubs—these helped to produce a
rapid shift in the competitive landscape in Europe and enhance energy security.

More recently, U.S. LNG has helped reshape the global supply-and-demand balance for LNG—which, in turn, has
affected European markets. From 2012 to 2015, most of the newly sanctioned LNG capacity in the world came
from the United States; and today, the majority of new LNG into the market is sourced from U.S. projects. This
supply has been critical in bringing down prices, in offering countries another source of supply, and in allowing
buyers to negotiate better terms with sellers. In short, by impacting the LNG market at large, the United States
has impacted every country that relies on LNG for its import needs, including Europe.

In general, however, there is no evidence that LNG is displacing Russian gas in Europe—at least not in aggregate.®
In fact, Russia has been the major beneficiary of the decline in European gas production, followed by Norway,
which has also boosted exports in recent years. LNG imports into Europe, meanwhile, rose in 2018 but were still
below their 2010 peak. Pipeline imports from other sources—Algeria, Libya, Iran and Azerbaijan—are flat when
taken together. As a result, Russia’s market share jumped from about 23 percent of total supply in 2010 to 36
percent in 2018,

Yet Russia’s rising market is taking place in a sharply changed environment.” Price differentials among different
countries have narrowed in recent years, while liquidity is rising in many European hubs. There is more
infrastructure that connects markets, and that infrastructure is used more efficiently. More countries have access
to multiple suppliers, and there is a general improvement across a number of energy security metrics (level of
competition, ability to cope with a disruption, etc.). As | have written before “market share is a poor gauge for
energy security or the geopolitical side-effects of an energy relationship. Competition and resilience are more
important—meaning whether the gas is exchanged on market terms and whether a country has sufficient
infrastructure to cope with a disruption in gas supplies.”*°

Looking ahead, the United States is expected to experience a second wave of LNG project approvals, which will be
different from the first one: “The commercial model is not exactly the same, as companies adjust their pitch to
match a rapidly changing market. The customer base is broadening, with European companies in particular

“This is probably true in the case of Lithuania, where LNG imports have reduced net imports from Russia (net because
Lithuania has acted as a transit country for Kaliningrad). In other cases, LNG imparts have supplemented imports via
pipeline—for example, there is no discernible decline (yet) in Poland’s imports from Russia, even though LNG imports into
Poland have increased.

® For more information, see Agency for the Cooperation of Energy Regulators (ACER) and the Council of European Energy
Regulators (CEER]), 7th ACER Market Monitoring Report, Volume 2: Gas Wholesale Markets, October 2018,
https://www.acer.europa.eu/en/Electricity/Market?20monitoring/Pages/Current-Edition.aspx.

% Nikos Tsafos, “U.S. LNG into Europe after the Trump-Juncker Agreement,” CSIS Critical Questions, August 9, 2018,
https://www.csis.org/analysis/us-Ing-europe-after-trump-juncker-agreement.
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standing out for their interest ... The investment is likely to be concentrated in Texas and Louisiana, although this
time around, Canada and Mexico will partake in the boom as well."**

But the United States is also facing a far more competitive landscape for LNG. Projects in Qatar, Russia,
Mozambique, Canada and Papua New Guinea—among others—are making rapid progress as well. Some have
already reached a final investment decision (FID), the last milestone before starting construction at scale; others
are targeting FID in 2019 and 2020, While the United States is well positioned to compete in international
markets, it is unlikely to dominate this latest burst of investment activity, which will be far more geographically
dispersed.

For Europe, the growth in global LNG supply will offer an additional option for meeting its rising need for
imported gas. Europe’s gas balance will change over the next decade. A new pipeline from Azerbaijan will bring
new gas to Greece, Bulgaria, Italy and other countries in the region. Another pipeline, far less likely, might do the
same for the finds in the Eastern Mediterranean.'? Pipeline imports from North Africa and Norway are unlikely to
rise and will possibly decline.** This will largely leave Europe to turn to either Russia, LNG, or both to offset the
decline in indigenous production.

In that market environment, it will be tempting to measure European energy security by looking at how much
LS. LNG goes to Europe. However, that would be misguided; as | have written elsewhere:

Whether U.S. LNG goes to Europe is less important than other considerations. For the United States, the
key questions are: Is U.S. LNG competitive in the world market? Will companies want to invest here? And
will buyers see the United States as an attractive source for gas, rather than a source that is too expensive
or too politically prickly? For Europe, the question is: Is there sufficient infrastructure and a well-
functioning market where gas can be sourced at the lowest possible cost? That is the conversation to
have, not how much U.S. LNG might show up in Europe in one day or the next.**

The corollary to that observation is the need to move away from using Russia’s market share in Europe asa
shorthand for European energy security—or, for that matter, for Russian power and influence in Europe.*® The
bottom line is that as long as Europe’s internal market works properly—and more needs to be done in that
regard—Russia will be unable to exert undue influence, either in markets or geopolitics. That should be the core
objective and the yardstick for measuring Europe’s energy security—and the context in which U.5. LNG exports
should be understood.

" Nikos Tsafos, “U.5. LNG 2.0 Takes Shape,” CSIS Commentary, May 2, 2019, https://www.csis.org/analysis/us-Ing-20-takes-
shape,

2 Nikos Tsafos, “Can the East Med Pipeline Work?,” CSIS Commentary, January 22, 2019, https://www.csis.org/analysis/can-
east-med-pipeline-work,

* The official forecasts from the Norwegian Petroleum Directorate show that the country’s exports have plateaued and will
decline in the 2020s. Norwegian Petroleum Directorate, “Expected volumes of sales gas from Norwegian fields (1995-2035),"
https://www.norskpetroleum.no/en/production-and-exports/exports-of-oil-and-gas/.

** Nikos Tsafos, “U0.5. LNG into Europe after the Trump-Juncker Agreement,” CSIS Critical Questions, August 9, 2018,
https://www.csis.org/analysis/us-Ing pe-after-trump-juncker-agreement.

% See Nikos Tsafos, “Who's Afraid of Russian Gas: Bridging the Transatlantic Divide,” CSIS Brief, May 3, 2018,
https://www.csis.org/analysis/whos-afraid-russian-gas-bridging-transatiantic-divide.
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EXECUTIVE SUMMARY

. The U.S. Department of Energy (DOE), nor the Federal Energy Regulatory Commission
(FERC) has conducted an analysis to determine whether there is sufficient natural gas
pipeline capacity to serve the LNG export market at volumes equal to existing approved
applications of 55.9 Bef/d to free trade agreement (FTA) countries and 28.5 Bcf/d to non-
free trade agreement (NFTA) countries or the DOE’s plan to approve up to 52.8 Bef/d to
NFTA countries and the growing domestic market.

. The DOE plans to approve LNG export volumes to NFTA countries equal to 71 percent of
U.S. demand is NOT in the public interest under the Natural Gas Act.

. The case for U.S. LNG exports to counter Russia.
Implications of excessive LNG export volumes to U.S. manufacturers and other consumers.

. The U.S. has only 57 years of technically recoverable natural gas and has decreased annually
due to accelerated domestic and export demand.

FERC says that demand outpaced supply in 2018 and this resulted in storage levels that at
times were the lowest in more than a decade.

IECA LNG export policy position.
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COMMENTS FOR THE RECORD

1. The U.S. Department of Energy (DOE), nor the Federal Energy Regulatory Commission
(FERC) has conducted an analysis to determine whether there is sufficient natural gas
pipeline capacity to serve the LNG export market at volumes equal to existing approved
applications of 55.9 Bcf/d to free trade agreement (FTA) countries and 28.5 Bcf/d to non-
free trade agreement (NFTA) countries or the DOE’s plan to approve up to 52.8 Bcf/d to
NFTA countries and the growing domestic market.

We urge the Senate Committee on Energy and Natural Resources to hold an oversight hearing
on this matter. Among other things, inadequate natural gas pipeline capacty jeopardizes
national reliabilitiy of the electrical grid. Manufacturers already do not have sufficient pipeline
capacity in various locations across the U.S. Inadequate pipeline capacity is a deterent to
economic growth and jobs, and prevents manufacturing companies from expanding
production. The problem becomes especially acute during high summer or winter demand.

None of the DOE LNG export studies used to justify approval of applications under the NGA
public interest provision considered whether there is sufficient cumulative pipeline capacity to
simultaneously serve the LNG export market and U.S. consumers. The Committee knows very
well that it is getting much harder to build pipelines.

The INGAA Foundation released a report in May 2019 that provides important insight which
explicitly details the need for significant new pipeline capacity due to LNG exports and how LNG
exports increase price volatility for natural gas and electricity for U.S. consumers.?

The following information represents INGAA’s Balanced Future Scenario.

INGAA: Under the Balanced Future Scenario, natural gas exports from LNG terminals and
pipeline exports to Mexico will grow by approximately 15.7 Bef/d between 2020 and 2040 to a
total of nearly 24.5 Bef/d.

~ |ECA response: The EIA states that total exports to Mexico and LNG exports are 7.6 Bcf/d
in 2018. It is questionable that there is existing pipeline capacity to handle even the
minimum growth demand of 15.7 bef/day by 2020, let alone 24.5 Bef/d by 2040.

INGAA: Up to 13 Bcf/d of take-away capacity from the Marcellus/Utica and 8 Bcf/d from the
Permian Basin will be needed to transport this production to markets in the Gulf Coast, Florida,
the Southeast, and New England.

~ |ECA response: It is questionable that the stated volume of needed carry-out capacity
can be accommodated to match the significant build out of LNG export terminals due to

1 “The Role of Natural Gas in the Transition to a Lower-Carbon Economy,” The INGAA Foundation, May 2019,
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the rise of opposition to building new pipelines. Several pipelines approved by FERC
years ago have not been built because of opposition.

INGAA: LNG export terminal operators/tollers. These entities seek firm access to large low-cost
gas production basins to supply gas to an LNG terminal.

» |ECA response: Firm access pipeline arrangements lock in pipeline capacity for exporters
and reduces available pipeline capacity for domestic consumers.

INGAA: Under the Balanced Future Scenario, eight LNG export terminals will be in operation in
the Gulf Coast by 2040, with close to 9.2 Bef/d of demand for incremental feed gas by 2020 and
another 4.1 Bef/d by 2040. The Atlantic Coast LNG terminals at Cove Point and Elba Island, will
add 1.0 Bef/d of feed gas demand by 2021 and remain flat through 2040. This incremental gas
demand will significantly affect the daily and seasonal utilization of pipelines along the eastern
seaboard and the service offerings needed to meet the requirements of these LNG terminals.

» |ECA response: There is inadequate pipeline capacity along the eastern seaboard right
now and becomes more severe during peak seasonal winter demand. As IECA has statecd
to the Committee many times, the large LNG buying countries have winter when we do.
This means that exporters will be consuming pipeline capacity and pulling on our limited
natural gas storage inventories when U.S. consumers need it most. The DOE LNG export
studies did not consider impacts to price due to LNG seasonal demand or pipeline
capacity constraints that drive up basis costs for consumers. Because natural gas and
electricity are priced on the margin, price impacts will be larger.

INGAA: Higher ambient temperatures will require more feed gas to produce the same amount
of LNG. The variation of daily feed gas could approach 12 percent during the peak summer
meonths, which will translate into over 2 Bef/d of extra feed gas demand on certain days.

~ |ECA response: First, this means that LNG demand will be higher than what DOE is
saying, due to higher temperatures in the Gulf Coast. This also means that LNG exports
will cause greater price and demand volatility during the summer months.

INGAA: Additional gas storage or pipeline no-notice services will be needed to help mitigate the
types of intra-day swings that already have been observed at existing LNG liquefaction
terminals.

» |ECA response: Intra-day swings are already being observed even at the existing lower
LNG export volumes.

INGAA: The destination markets for the LNG terminals currently under construction are in Asia
and Europe. Because of significant seasonal demand variability in both markets, the volume of
U.S. LNG exports could vary significantly. High U.S. demand for natural gas during the peak
winter months to serve residential and commercial load could place additional stress on the

4
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existing natural gas infrastructure, requiring new infrastructure to serve LNG exports for the
global market. LNG export terminals have supported numerous dedicated pipeline projects to
ensure that capacity will be available year-round.

~ |ECA response: This is additional confirmation of predicted significant seasonal demand
variability, which also means price volatility for both natural gas and electricity. Many
export terminals have dedicated lateral pipelines to serve the export facility. Export
terminals still rely on the same interstate pipelines that all other consumers rely upon.

INGAA: For a Gulf Coast LNG liguefaction train, the feed gas rate can fluctuate throughout the
day and seasonally. LNG liguefaction operators or tollers will need daily balancing services on
pipelines and/or use instantaneous, no-notice storage services to mitigate diurnal feed gas rate
swings in both directions.

Pipeline imbalance tolerances will allow a shipper to flow typically within +/-2.5 percent of daily
variation; however, the daily swings for LNG liguefaction feed gas rates are expected to far
exceed those thresholds during summer months. Even if pipelines allowed a 5 percent
nomination tolerance, the average daily variation would exceed that limit seven months of the
year.

~ |ECA response: lllustrates the disruption and volatility for seven months out of the year.

2. The DOE’s plans to approve LNG export volumes to NFTA countries equal to 71 percent of
U.S. demand is NOT in the public interest under the Natural Gas Act.

The DOE plans to approve all applications to export LNG to NFTA countries, a volume equal to
52.8 Bef/d or 71 percent of U.S. demand. In the long-term, doing so threatens the
manufacturing renaissance that has created millions of high paying jobs and started the
reshoring of manufacturng facilities. The DOE plan to let global the market determine how
much is exported - is no plan at all.?

In February 2019, |IECA sent a letter to the Senate Energy and Natural Resources Committee
requesting an oversight hearing on this matter. To date, no oversight has occurred.?

It is critically important that LNG export volumes are not so large that the U.S. price becomes
connected to the global LNG market. This threat is not merely hypothetical, it happened in
Australia, despite the fact that Australia has vast resources and growing production. The
Australian example shows that using market determined levels of LNG exports is not in the

2 “Study on Macroeconomic Outcomes of LNG Exports: Response to Comments Received on Study,” U.S.
Department of Energy, December 28, 2018,

expons response-to- commems—recelved -on-study
* [ECA letter to Senate Committee on Energy and Natural Resources, February 5, 2019, https://www.ieca-
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public interest. They are over ten years ahead of the U.S. in exporting LNG. Australia has vast
natural gas resources. Historically, the consumer prices have been around $3.00 MMBtu. Now,
because of LNG exports, the Australian consumer pays the Asian LNG net back price. This means
that the Australian consumer pays the high Asian LNG price, less transportation and

liquefaction costs, which has resulted in Australian domestic consumer prices at $8, $9, and $10
MMBtu.

The Australian Competition and Consumer Commission started publishing LNG netback prices
in order to boost price transparency.® The Australian consumer net back prices have increased
from 7.27 Gj in 2017 to 10.69 Gj YTD 2018, a 47 percent increase. In approving LNG export
terminals, the Australian government let markets determine the volume of exports, which has
now directly caused disastrous impacts to consumers and the manufacturing sector as jobs
continue to decrease.

3. The case for U.S. LNG exports to counter Russia.

The political case has been made that the U.S. should use LNG as a way to counter Russian
aggression in the EU. |IECA supports such national security objectives. However, the DOE has
already approved LNG export volumes capable of supplying the entire LNG import capacity of
the EU. That being said, additional LNG export approvals cannot be justified on the basis of
national security. Also, since the U.S. started exporting in 2016, China has been one of the
largest buyers of U.S. LNG, Shipping U.S. LNG to China is inconsistent with national security
agruments.

Congressional efforts to steer U.S. taxpayer monies to support studies and building of LNG
import facilties in other countries should be opposed - because these same import facilities
would be utilitzed by other LNG producing countries like Qatar and Russia. Tax payer money is
already being used for this purpose under the United States Trade and Development Agency
(USTDA). We urge Congress to stop funding such projects.

4. Implications of excessive LNG export volumes to U.S. manufacturers and other
consumers.

The DOE LNG export studies have confirmed that LNG exports lower the price of natural gas to
countries receiving the LNG, while increasing U.S. prices for both natural gas and electricity long
term. This directly impacts competitiveness of the manufacturing sector negatively. If the DOE
approves high volumes of LNG exports, U.5. manufacturers will lose their competitive
advantage and this puts trillions of dollars of manufacturing assets at risk, a sector with over
12.5 million high paying jobs.

4 “pustralian watchdog starts LNG netback price publication,” October 2018 LNG World News
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According to the U.S. Bureau of Labor Statistics (BLS), the oil and gas industry had only 415.1
thousand jobs in 2018 or 3.3 percent of that of the manufacturing sector. This means that even
if oil and gas jobs doubled due to LNG exports, the gain in jobs would pale in comparison to
what would be lost in the manufacturing sector.

Given the high concentration of petrochemical jobs in the Guif coast region that rely on
competitive natural gas and electricity costs, this area would be hardest hit by the lost
manufacturing jobs. It is in the public interest to limit the volume of LNG exports.

The CFTC report of May 2018 issued warnings. In the Executive Summary it says, “Aside from
limited pipeline gas traded with Canada and Mexico, U.S. natual gas has been relatively
insulated from international market dynamics. Increasing exports of LNG from the U.S. may
mean that the domestic market will be influenced more by global forces.” And, under its three
conclusions it says, “U.S. LNG export growth may put upward pressure on domestic (US) natural
gas prices and expose a heretoofore relatively isolated North American market to global market
dynamics.”®

5. The U.S. has 57 years of technically recoverable natural gas and has decreased annually
due to accelerated domestic and export demand.

The U.5. has only 57 years of technically recoverable natural gas resources in the lower 48. The
EIA’s Annual Energy Outlook (AEO) for 2019 states that the U.S. total demand that includes net
exports from 2018 to 2050 is 1,277 Tcf. The EIA says there is 2,215 Tcf of technically
recoverable resources, The EIA report also says that 85 percent of U.S. natural gas resources in
the lower 48 are unproven. Page 2 of the EIA's oil and gas assumptions states that the
“Estimates of TRR (technically recoverable resources) are highly uncertain, particularly in
emerging plays where relatively few wells have been drilled.”

6. The FERC says that demand outpaced supply in 2018 and that resulted in storage levels
that at times were the lowest in more than a decade.

The FERC's State of the Markets Report from April 2019 raises consumer concerns, especially
considering that LNG exports are low relative to what volumes will occur in the next 2-3 years.

“In 2018, natural gas demand reached a record high, driven primarily by increased demand for
natural gas-fired generation and liquefied natural gas (LNG) export growth. Record high
demand was accompanied by record high production, with the largest growth from the
Marcellus Shale and the Permian Basin. However, demand growth outpaced production
growth, resulting in consistently lower-than-average storage levels that at times were the
lowest in more than a decade. Low storage contributed to rising natural gas prices across the

3 “Liquefied Natural Gas Developments and Market Impacts,” CFTC, May 2018,
https:/fwww.cftc. gov/sites/default/files/2018-05/CFTC LNGO0518 3.pdf
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nation, although pipeline additions helped to broadly distribute growing production and ease
tightness in some markets. In the electric markets, day-ahead on-peak prices increased across
the country, reflecting the general increase in natural gas prices.”

7. IECA LNG export policy position.

The information above demonstrates the need for joint Congressional, DOE, and FERC action to
develop answers to the question of whether there is sufficient pipeline capacity to serve
domestic consumers plus exports —and with the very large pending increase in demand. This is
a serious issue for national security, electric grid reliability, and the cost and reliability for home
owners, farmers, and manufacturers nationwide, Without adequate pipeline capacity,
economic growth is negatively impacted.

|IECA supports LNG exports to countries with which the U.S. has an FTA. FTAs are countries with
which U.S. manufacturers have a level playing field on trade. However, the majority of LNG
demand is from NFTA countries. Exporting large amounts of LNG to NFTA countries undermines
U.S. manufacturing competitiveness and our leverage to negotiate FTAs. In fact, U.S.
manufacturers have already lost relative competitive advantage due to LNG exports.

IECA supports the NGA which requires applications to export LNG to NFTA countries must not
be inconsistent with the public interest. The Congressional intent of the NGA is to place the U.S.
consumer first and LNG exports second - but that is not how the DOE has interpreted this
provision. In fact, the DOE LNG export studies have shown that it is only the natural gas
producers and exporters who economically benefit from LNG exports. Everyone else in the
economy loses. LNG exports shift significant risks without benefits to consumers.®

A fundamental reason why it is important for policymakers to fully intervene is because the
global LNG market is not a free market. It does not play by free market rules because all of the
LNG buyers are backed by governments. Buyers are state owned enterprizes and government
regulated utilities, all of which have automatic cost pass-through. This is important because
when global LNG markets have more demand than supply, these players will pay any price for
natural gas, no matter how high, to keep their countries supplied. The have the abiltiy to
literally buy-away natural gas from the domestic consumer.

|ECA supports a time out on approvals of further LNG export applications to NFTA countries. Let
those under construction come online and conduct a study to determine whether there is
sufficient natural gas at affordable prices for the next 30 plus years to supply the domestic
market and the pipeline capacity to serve the U.S. market and additional LNG exports. If the
study indicates that there is not sufficient supply at affordable prices, DOE should not approve
additional LNG applications to export.

%2012 LNG Export Study,” U.S. Department of Energy, https://www.energy.gov)/fe/services/natural-gas-

regulation/Ing-export-study
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The exception is LNG exports from Alaska. Alaskan natural gas is stranded and does not have
access to the lower 48 states. This project should be a priority.

The DOE LNG export studies that are used to justify NGA public interest decisions, should not
use proprietary economic models because they are non-transparent and cannot be challengec
for accuracy. The DOE admits to using proprietary economic models.

Under no circumstances should U.S. LNG be shipped to countries that subsidize their
manufacturing or power sectors.
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