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Study Context +

Study Preface and Scope

The US liquefied natural gas (LNG) Industry has emerged within the past de )
become an important and growing sector of the US economy, with LNG exp:
only contributing more than $400 billion to US GDP but also supporting hundreds of
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thausands of high-quality American jobs since 2016. However, the industry is facing

: I. significant hurdles, from the January 2024 US Department of Energy ‘pause’ to
mounting permitting challenges and the shifting regulatory and political landscape.

The impact on the industry already is being felt and extends beyond the ‘pause’ itself.
With the US LNG sector’s export capacity projected to double over the next 5 years,
driving an average of half a million jobs per year and representing an incremental $1.3
trillion dollar boost to the economy through 2040, much is at stake in the current
policy debate.

This industry’s impact reaches far beyond gas-producing states, with the LNG value
chain and its related economic impact extending throughout much of the US. Beyond
US shores, US LNG supplies responded when Europe faced an energy crisis during the
Ukraine-Russia war. Indeed, US LNG adds a new dimension to the influence and
geopolitical position of the US in the world.

Around the world, US LNG flows provide reliable, affordable and in many cases cleaner
alternatives to other fossil fuels. LNG has become fundamental to the global energy
transition, complementing rapid growth in renewables, displacing oil and coal
consumption and promoting decarbonization in developingcountries.

The objective of this study is to provide a clear understanding of an industry that has,
in less than a decade, gone from zero to become one of America’s major export
industries, with wide-ranging benefits for the US economy, for the position of the US in
the world and for global efforts to reduce carbon emissions.

However, an array of regulatory and legal risks is jeopardizing more than $250 billion in
incremental GDP and over 100,000 jobs annually through 2040. Furthermore, if US
export growth potential were not to materialize, 85% of the resulting gap would be
filled by fossil fuels from outside the US, according to S&P Global'sanalysis.

In this Phase 1 report, S&P Global’s unique energy, economics, and data analytics
capabilities provide an objective and independent view of the impact of US LNG on the
nationaleconomy. '

A Phase 2 companion study, to be released in March 2025, will complement Phase 1

with the most rigorous emissions analysis on the topic to date and regional economic
and supply chain impact.
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This Phase 1 report is structured in three main sections:

1. Impact & Influence: US LNG Exports to Date, focuses on the economic impact of

the US LNG industry through 2024 and its global influence. We establish the role
of US exports as the leading supplier in a competitive global market. Overall, the

report quantifies the total impact of this activity on the country’s job market, GDP,

tax revenues, business revenues and associated expenditures.

2. Looking Forward: Base Case US LNG Exports Impact leverages S&P Global's
‘Inflections’ Base Case to assess the long-term outlook for the LNG industry
through 2040, and its projected economic and social impact within the US.

3. The ‘Pause’ & Beyond: Risk of a US LNG ‘Extended Halt’ Scenario presents the
results of an added scenario quantifying the US and global impacts of excluding
all new pre-Final Investment Decision (pre-FID) and US halted projects without
FERC authorizations (28.2 & 16.2 million tons per annum (MMtpa), respectively)

from S&P’s Base Case. The effects of this ‘halt’ and the projected global response

will be a critical input for the companion Phase 2 report, particularly for the
emissions impactanalysis.

KEY FINDINGS

The US LNG industry is critical to serving the world’s energy needs and has
rapidly become an integral contributor to the US economy.

e $408 billion in GDP contribution since 2016, supporting an average of
273,000 direct, indirect and induced US jobs

* Asof 2023, larger revenues than US corn and soybean exports, roughly
double US movie and TV related exports and half of US semiconductor
exports

* #1 global supplier meeting the world’s energy needs including replacing
almost half of lost Russian gas into Europe

US LNG industry growth is expected to double its US economic footprint to 2040.

 $1.3 trillion in GDP contribution supporting an average of 495,000 direct,
indirect and induced US jobs
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. ® $2.5trillion in revenues for US businesses, over $900 billion in expenditures,

$165 billion in tax revenue, and $250 income per year per household

»~

" » Annual US LNG exports equal energy needs to heat more than 80% European
Union households for a year

* LNG exports and feedgas double and drive incremental crude and NGLs
volume, supporting domestic manufacturing amongst other demand

Regulatory and legal uncertainty, beyond potential lifting of the LNG ‘pause’, is
putting growth atrisk

* Over $250 billion in lost GDP growth and an average of >100,000 direct,
indirect and induced US jobs at risk

* 40% of US LNG growth is at risk in the US LNG ‘Extended Halt’ Scenario,
_ which assumes no new pre-final investment decision US LNG capacity or
halted US LNG capacity is developed

* 85% of the resulting global energy gap would be replaced by fossil fuels from
non-US sources, led by alternative LNG and coal

 Unlocking the halted US LNG would negligibly impact household natural gas
costs (<1%)

Table 1. Summary Cumulative US LNG Economic Impact Analysis

Impact to Date S&P Global Extended Halt
. m 0
Cumulative Impact P Base Case Impact Impact At Risk
(millions of real 2024$%)

2016-2024 2025-2040 2025-2040
Sales activity $803,489 $2,517,766 $490,664
Contribution to GDP $407,615 $1,299,029 $251,447
Jobs (Annual Average) 272,862 495,373 101,513
Wages $182,929 $560,578 $110,373
Federal and state taxes $53,847 $166,077 $32,602

Source: S&P Global Market Intelligence
© 2024 S&P Global
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Impact & Influence: US LNG Exports to Date

LNG is a global energy business composed of 20 exporting countries serving more
than 50 importing markets. The US has rapidly become the largest player, now
accounting for 22% of total LNG supply. S&P Global estimates the industry has
contributed $408 billion to US GDP and supported an average of 273,000 US jobs since
2016. Despite US export growth, domestic prices have trended downward due to the
United States' endowment of an enormous low-cost natural gas resource base.

The Emergence of a Major New US Export Industry

Expected to be a major importer of LNG as late as 2010, the US began building and
reactivating dormant import facilities in the early 2000s. The shale gas boom that
began in the late 2000s changed this dynamic as it became apparent that imports
would no longer be required. US companies considered the concept of exporting LNG
from the very same facilities. In fact, five of the current exporting facilities were built
originally as import receiving terminals in anticipation of a supply shortage. The first
cargo was exported from the US Gulf Coast in early 2016 and a major new export
industry was born. Not only was import capacity repurposed to export LNG,
expansions and new projects were added to reach 13 billion cubic feet per day (bcf/d)
in 2024,

Figure 1.Global LNG Imports, Exports and Shipping Routes
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The US LNG sector’s dramatic development was enabled by breakthroughs in drilling
and production technology that have helped the US nearly double its gas production
over the past 15 years (from 57.4 to 102.2 bef/d) from 2010 while keeping wholesale
prices at the Henry Hub in 2024, nearly half the 2010 level.

Having grown to 13 bcf/d in less than 10 years, US LNG exports are now one of the
fastest growing US export industries. Their value has grown from minimal levels to
exceed exports those of many more well-known US products and services, including
soybeans, corn, and even movies and television entertainment.

It is important to note that the US gas market is some 50% larger than the global LNG
market. As a result, even though the US is the world's largest LNG exporter, those
exports represent only approximately 12% of domestic US natural gas production and
are currently smaller than most domestic end use sectors, including industrial, power
generation and residential/commercial uses.

Figure 2. Illustrative Size of US LNG Exports in 2023
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Key metrics Equivalent to:

120 million EU households annual heating requirements
(Over 80% of the European Union)

1.5 times Europe’s coal-fired power generation capacity
13 bef/d (baseload generation of 210 GW)

Total Exports

12% of the US gas market
US LNG

Export Industry
In 2023

2.4 times the value of US corn exports ($14 B) and higher
than US soybean exports ($28 B)

Higher than exports of US movie and TV related

$34 billion revenues ($18 B)
Total Revenues

Over half of value of US semiconductors exports ($60 B)

Source: USDA Foreign Agricultural Service, U.S. Department of Commerce, S&P Global Commadity Insights

© 2024 S&P Global

The importance of US LNG goes beyond simply its size: it has transformed global
trading patterns and norms. US LNG has unique characteristics: 1) it is usually sold at
the point of export (‘'free on board' or FOB), not the point of import ('delivered ex-ship'
or DES) making possible much greater flexibility of trade movements, and, 2) US LNG
is usually sold based upon North American gas prices unlike most other long-term
contracted LNG which is sold on a price linked to oil prices. This has allowed US LNG
to inject considerable liquidity into global markets.

In addition to the scale of the commercial benefits, the development of the US LNG
export industry has enhanced and reinforced US trading relationships with key
nations throughout the world, from Japan, Korea, Mainland China, and India to Brazil
and much of Latin America. US LNG proved critical to meeting Europe’s energy needs
after Russia cut gas exports to Europe following its invasion of Ukraine.

No Major Impact on Domestic Natural Gas Prices

The US currently holds more than 35 years of economic natural gas supply (~1,300 Tcf)
at current consumption levels (including exports), available at a cost at or below
$4.00/MMBtu. These tremendous natural gas resources have supported US domestic
natural gas production growth of over 40 bef/d since 2010, dwarfing LNG export
growth by a 3 to 1 ratio, while driving a sustained reduction in US prices. These
significant reserves were unlocked by the combined effect of two technologies:
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hydraulic fracturing and horizontal drilling (collectively referred to as the

“Shale Revolution”).

Thus, in this context and despite the 13 bcf/d growth in LNG feedgas requirements
since 2016, US domestic wholesale gas prices have continued their downward trend,
interrupted only temporarily by the combination of rapid post-COVID growth and
Russia’s invasion of Ukraine in 2022.

Figure 3.US Lower 48 Gas Production Growth vs LNG Export Feedgas; Henry Hub Gas

Prices
US Lower 48 Gas Pmdudlm Growth vs LNG Export Feedgas Historical Henry Hub Gas Prices
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Economic Impact to Date

The US LNG industry to date has contributed $408 billion to US GDP and supported an
annual average of 273,000 jobs. These results were fueled by private expenditures
totaling $289billion across the extended LNG value chain over the past decade. In
addition, the industry’s economic impact stretches beyond core gas producing
regions, as LNG’ s full associated value chain extends across multiple states and
industry sectors, including steel, equipment manufacturing, and construction
amongothers.

The $289 billion of private expenditures stimulates the three levels of standard
activity across the United States’ national economy.
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1. The first level, known as direct activity, aggregates all expenditure allocated

directly to US businesses across the LNG value chain. For example, from 2016
through 2024 over 75% of the private expenditure focused on capitatl
expenditures that expanded the upstream, pipeline and liquefaction
infrastructure required to support the rapidly growing LNG export sector. Over
half of these capital expenditures flowed to the construction and manufacturing
sectors, directly supporting numerous skilled high-paying jobs.

2.The second level, known as indirect activity, is.typified as the capital allocated by
the primary recipients of direct expenditure to continue to deploy it across their
multi-tiered extended supply chains.

3. Finally, employees of the direct and indirect businesses spend their wages and
income across the US economy, triggering the third level, known as induced
activity.

LNG's economic impact was quantified across five economic indicators using S&P
Global's proprietary integrated economic modelling framework:

Sales activity: the value of direct and follow-on sales transactions that are
catalysed by private expenditures across the LNG export value chain

* Contribution to GDP: the “value added” component of sales activity contributes
to USGDP

* Jobs:to support a given level of sales activity, businesses must hire and
retainemployees

* Laborincome:the compensation paid to workers

* Federal and state taxes: Tax contributions by businesses and employees
associated toindustry

The following table (Detailed table included in Appendix) shows the aggregate
contribution of the US LNG Export sector to each of these economic indicators on a
cumulative and annualized basis.

Table 2. US LNG Economic Impact to Date, 2016-2024
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. Cumulative Impact Cumulative Annual Average
(millions of real 2024$) 2016-2024 2016-2024
Sales activity $803,489 $89,276
Contribution to GDP $407,615 $45,291
Jobs B 272,862
Wages $182,929 $20,325
Federal and state taxes $53,847 $5,983

Source: S&P Global Market Intelligence
© 2024 S&P Global

Expanding US Influence

The impact of US LNG exports goes beyond economic benefits. US LNG provides a new
dimension of influence for the United States, supporting its geopolitical interests and
influence globally. Across the world, US LNG flows provide reliable and affordable
energy and, in many cases cleaner alternatives to other fossil fuels. LNG has become
fundamental to the global energy transition, complementing rapid growth in
renewables, displacing oil and coal demand and promoting decarbonization in
developing countries.

During Europe's energy crisis that coincided with Russia's invasion of Ukraine, US LNG
supplies responded almost immediately, offsetting nearly half of the loss of imported
Russian piped gas. US LNG was uniquely able to respond because its underlying
contracts enable companies to divert supplies to wherever they are needed most, in
this case, key European markets.

Asia is the second largest market for US LNG, comprising between 30% and 50% of
total US LNG exports (the amount varies as flows shift) up to 2024. US allies Japan and
Korea are major buyers and count on US LNG as a reliable supplier. Mainland China is
also a major market, helping to offset the US trade deficit. Of the remaining Asian
exports, approximately 20% flowed to emerging economies such as India, Bangladesh,
Pakistan and Vietnam,

The balance of about 10% of US LNG exports is shipped to trading partners in the
Americas, reinforcing closer regional ties particularly with Mexico and Brazil.

Establishing LNG as a global and stable commodity also supports the use of natural
gas as aviable alternative to coal and traditional wood and waste biomass, in most
cases higher-emitting fuels. As a result, US exports facilitate more rapid
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decarbonization worldwide. In the US, the transition from coal to natural gas made

" possible the most significant reduction in US CO2 emissions from 2005 to 2020.

Figure 4. Other Benefits of US LNG Exports
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Looking Forward: Base Case US LNG Export
Volumes and Impact

In the S&P Global Base Case, US LNG exports more than double to 28 bef/d by 2030.
This growth is expected to drive a contribution of $1.3 trillion to GDP, $2.5 trillion in
revenues for US businesses, over $900 billion in expenditures and $165 billion in tax
revenues to 2040 and support an average of nearly 500,000US jobs, while costing US
energy consumers very little.

The Future Role of US LNG

S&P Global develops its ‘Inflections’ Base Case (“Base Case”) outlook for the energy
sector using the most rigorous bottom-up analytical approach. The Base Case is
structured at an asset and market level, technology by technology, and is supported by
the world’s largest expert team of more than 1,400 energy and economic research
analysts and consultants that continuously evaluates market fundamentals and
assets in response to changingconditions.

Key assumptions of the Base Case (derived through the in-depth analysis used to
produce 'Inflections') include global GDP growth expected to average 2.6% through
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the forecast period to 2040, with a resulting primary energy demand similar to the

‘International Energy Agency’s STEPS case.

S&P Global's Base Case outlook also includes rapid solar and wind growth of 8.6% per
year, 10 times expected gas demand growth in the same period. Gas nonetheless is
expected to maintain a relevant role in the global energy mix as an important
component of the energy transition. Coal demand declines 2.9% annually as gas and
renewables replace coal in power generation, while oil demand slowly declines post-
2030, as electrification proceeds in the transport sector (and LNG in heavy duty
trucking, particularly in Mainland China).

Figure 5. Base Case Global Primary Energy Demand by Fuel

Billion Metric Tonnes of Oil Equivalent (Btoe)
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© 2024 S&P Global

Today, the US, Qatar and Australia are the leading LNG exporting countries. S&P
Global's Base Case projects a need for more than 100 MMtpa of new global LNG
supply capacity (excluding capacity already under construction) to meet growing long-
term demand and replace production declines at existing facilities in North Africa and
Asia.The United States will continue to drive LNG supply growth to 2030, along with
imminent additions of new Canadian and Mexicanvolumes.
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The US and Qatar are expected to dominate the supply response to incremental

. demand over the next 5 years. The US is projected to account for ~75% of LNG supply
final investment decisions (FIDs) for 2025 and 2026 in the Base Case and would more
than double its market share (and thus increase economic impact and influence) by
2030, growing from 90 MMt (13 bcf/d) in 2024 to 185 MMt (28 bcf/d) by 2030. Declines
in other regions by 2030 will offset the emergence of new suppliers in Africa.

Figure 6. Global LNG Demand and Supply

Global LNG Demand (Base Case) Global LNG Supply (Base Case)
MMt MMt

LNG meets demand as many developing countries lack More than 100 MMt of new LNG capacity (not under

sufficient indigenous supply or pipeline access construction) is needed to meet demand by 2040
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US LNG exports will satisfy steady LNG demand growth globally. In the key regions of
Europe, Asia and Latin America, LNG imports are necessitated by limited regional gas
supplies and non-economic factors including geographic and geopolitical constraints
to international pipeline development.The benefits from US LNG of security and
stability of supply may outweigh cheaper and more proximate gas supply options as in
Europe post Russia-Ukraine war and other places in the world. LNG is also critical to
meeting energy transition needs. Demand for LNG outpaces overall natural gas
demand growth throughout the Base Case period.

In the near-term European LNG demand will continue to grow, peaking in the late
2020s at 165 MMtpa, as LNG is needed to replace declining local production from the
UK and, later, Norway. Additionally, LNG will be required to support the closure of coal
plants in some central European countries like Poland to support decarbonization
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goals. This compares to less than 100 MMtpa prior to 2022 as natural gas continues to

play arole in both heating and power generation, alongside residual industrial
demand. In the medium-term in the 2030s, as renewables continue to pick up, LNG
will resume its structural decline.

Asia is the key driver of long-term demand growth, as LNG is one of key sources of
energy required to meet growing energy requirements across all sectors, Asia
accounts for roughly 70% of global LNG demand in 2024, though that share will
stagnate as other importers in the Mideast, Africa and Latin America continue to
expand their share. Mainland China LNG demand rises to 2030, but long-term, South
and Southeast Asia dominate growth. Of the top Asian importing markets, Japan,
South Korea and Taiwan are entirely dependent on LNG for gas supplies, which means
they will compete strongly for LNG in periods of demand spikes. They are also willing
to sign long-term contracts based on a basket of indexes to ensure security of supply
and minimize spot-price exposure. As a result, Japan and South Korea, in particular,
have considerable volumes of US LNG under contract and stakes in US LNG exporting
facilities that tends to flow to the contracted country market.

Increased natural gas production in the US associated with LNG exports alsc unlocks
additional oil and natural gas liquids (NGLs) production. S&P estimates that the
increase in gas production will support an increase in crude oil production averaging
380,000 barrels per day (~3% of the expected total). The increase in NGLs production,
the majority of which is a direct consequence of gas production, is projected to reach
~1.1 million barrels per day, or 15% of the expected total. These NGLs will support the
economy with low-cost feedstock for critical US industries including petrochemicals
and fertilizers in competitive global markets.

Base Case Economic Impact

This study's forward-looking economic impact analysis will highlight the direct
investment, economic contributions and jobs supported by the LNG industry, together
with the follow-on impacts of the ongoing investments stimulated across supporting
supply chains and the broader US economy. Capturing the "multiplier effects" of direct
investment is a critical element of this comprehensive assessment of the LNG
industry’s far-reaching contributions to the US economy.

The more than doubling of US LNG exports over the next 5 years will have significant
and tangible economic impacts. As LNG exports move from expansion to stabilization,
the focus of private expenditure and the subsequent economic impacts shift from
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70% upfront capital expenditures and 30% operating expenditures in 2025 to an

. equilibrium split longer term. The rising proportion of spending on operations will in
turn affect the nature of the contribution to the US nationaleconomy.

Because operating expenditure reflects the ongoing spending needed to run the
infrastructure, jobs related to operations tend to be more durable. Thus, the increasing
share of operational spending brings more long-term stability to the economic impact
of LNG exports. As a consequence, by 2040 every million dollars of expenditure will
lead to $1.4 million of contribution to US GDP and support 9 jobs across the broader
national economy, with the cumulative impact on US GDP approaching $1.3 trillion.
The cumulative and annual average impacts over the forecast period are

summarized below:

Table 3. US LNG Base Case Economic Impact, 2025-2040

Base Case Cumulative Annual Average
(millions of real 2024%) 2025-2040 2025-2040
Sales activity $2,517,766 $157,360 A
Contribution to GDP $1,299,029 $81,189

Jobs = 495,373

Wages $560,578 $35,036

Federal and state taxes $166,077 $10,380

Source: S&P Global Market Intelligence
© 2024 S&P Global

The ‘Pause’ & Beyond: Risk of a US LNG ‘Extended
Halt’ Scenario

The impact of an 'extended halt' in new US LNG development due to legal and
regulatory risks is striking. In this scenario, more than $250 billion in lost contribution
to GDP and an average of >100,000 US jobs are at risk. Gas price savings in an
‘extended halt' are minimal for domestic consumers, with less than 1% gas cost
impact per household. Furthermore, 85% of the energy gap from lost US LNG is
expected to be filled by fossil fuels from non-US sources.
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Risk of a US LNG Extended Halt

The DOE ‘pause’ on LNG exports in January of 2024 as well as growing regulatory and
legal uncertainty in the US are placing a substantial part of US LNG industry growth
potential at risk.

DOE Non-FTA (non-Free Trade Agreement) Authorization 'Pause': To date, the DOE
‘pause’ has effectively suspended progress of projects that do not possess FERC
Authorizations to export to non-FTA countries. This impacts more than a half-dozen
proposed projects as the DOE undertakes a study (to be issued in December 2024) to
review whether economic and environmental impacts of LNG export projects are in the
public interest, potentially affecting FERC policy.

End of Chevron Deference: Since the 1984 ruling on Chevron v. the Natural Resources
Defense Council, judges have deferred to responsible federal agencies when
interpreting federal laws. On June 28, 2024, the US Supreme Court decided in Loper
Bright v. Raimondo that when regulations on the implementation of a law are vague,
judges have the responsibility to decide on how a law should be interpreted, ending
what had been known as Chevron deference. Previously, courts were directed to defer
to agency interpretations of applicable law so long as such interpretations were
deemed reasonable. Ending this deference provides courts with much more discretion
to challenge agency interpretations of statutes and may extend court influence while
constraining agency actions beyond the applicable legal text potentially leading to
more court challenges and delays.

deal, State, and Federal Permitting Challenges: In August, the DC Court of Appeals,
citing environmental grounds, vacated separate FERC environmental rulings for the
2.3 bcf/d Rio Grande export facility which had already made FID and the 0.5 bef/d
Texas LNG project, which had planned to make FID in 4Q2024. Most recently, the 1.3
bcf/d Calcasieu Pass Il project authorization has been revoked by FERC initiating a
request for additional environmental approvals.

Other Executive or Legislative Tools (Executive Orders, etc.): Sharp shifts in political
philosophy and regulator policy at the federal level could heighten uncertainty.
Investors may need to endure challenges in less favorable policy regimes and from
unintended consequences of trade policies.

The impact is already being felt and reflects the competitive nature of global markets,
as contracts for binding US LNG supply have notably declined and financing timelines
extended in 2024.
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S&P Global has assumed that projects accounting for ~44 MMtpa (~5.6 bcf/d of
feedgas demand), or ~40% of the growth in US LNG exports expected in the Base Case

~ would not come to fruition in the US LNG 'Extended Halt' Scenario in two main
categories:

* New pre-Final Investment Decision projects (~28.2 MMtpa) in our Base Case

* Halted projects that do not have FERC Authorizations (~16.2 MMtpa)

Figure 7.US Project Incremental Build-Up Post-2024, by Status
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Source: S&P Global Commaodity Insights
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‘Extended Halt’ Scenario Economic Impact at Risk

The Extended Halt scenario is, in effect, a removal of 20% of the Base Case
expenditures as projects are canceled. Thus, by 2040, every dollar of foregone private
expenditure will translate to $1.40 of foregone US GDP and will put more than 100,000
jobs atrisk across the broader US economy. Referring to the following table, the
Extended Halt scenario will lead to a cumulative loss to US GDP exceeding $250 billion
while the annual average jobs at risk will surpass 100,000 jobs.

Table 4. US LNG ‘Extended Halt' Scenario Economic Impact At Risk
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" '"Extended Halt' Scenario (At Risk) Cumulative Annual Average
(millions of real 2024$) 2025-2040 2025-2040
Sales activity $490,664 $30,667
Contribution to GDP ' $251,447 $15,715
Jobs - 101,513
Wages $110,373 $6,898
Federal and state taxes $32,602 $2,038

Source: S&P Global Market Intelligence
© 2024 S&P Global

Negligible Impact on Domestic Natural Gas Prices from an ‘Extended
Halt’

S&P Global analyzed the impact of reducing demand for gas in the US commensurate
with the reduction in LNG exports — i.e., the 5.6 bcf/d reduction in LNG feedgas
required relative to the Base Case at the Henry Hub, the major wholesale pricing
benchmark for natural gas in the US.

The Base Case Henry Hub price forecast expects a temporary rebound in prices in
2025 and 2026, as depressed drilling levels have stalled US production within the 102-
103 bef/d range, while demand growth is continuing. Current swollen storage
inventories are expected to be worked down in 2025 and 2026 under normal weather
with prices rebounding by late 2025 to induce a drilling response. Normal lags
between drilling and production growth will delay a sustained increase in production
until late 2026. Prices rebound to $5-$6 per million British thermal units (MMBtu) in
real terms through 2027 until production recovers, and prices drop back to
$3-$4/MMBtu in 2028, when the impact of the Extended Halt takes hold. Long term,
prices drift upward and stabilize.

In the US LNG 'Extended Halt' Scenario, due to the large and low-cost natural gas
resource base, the aggregate cost reduction in the 'Extended Halt' per MMBtu is
negligible, approximately $0.15/MMBtu at the Henry Hub. The 'Extended Halt' reduces
average residential gas prices by 0.7% to2040. The per household annual gas cost
savings.amounts to approximately $11 per year to 2040,

Figure 8. Henry Hub Real 2024 Price (‘Halt’ vs Base Case)

https://www.spglobal.com/en/research-insights/special-reports/major-new-us-industry-at-a-crossroads-us-Ing-impact-study-phase-1?utm_campaign... 18/37



2/10/25, 6:57 PM Major New US Industry at a Crossroads: A US LNG Impact Study — Phase 1
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US residential natural gas prices are already among the lowest in the world driven by
competitive wholesale gas prices relative to other developed countries in Europe and
Asia. The US gas market has myriad sources of supply and the largest pipeline
network worldwide, also with connectivity to significant supply in Canada, delivering
to 73 million residentialcustomers.

Figure 9. Residential Natural Gas Prices by Country — 2023 Average, Top 15 OECD

Members by Population
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Global Energy Response to an 'Extended Halt'

In the US LNG Extended Halt Scenario, global markets are impacted by reduced US
LNG exports of approximately 40 MMtpa on average from 2028 - 2040, or 5 bcf/d. In
response to this gap, 1) non-US LNG producers will increase supply, and 2) other
energy sources will emerge.

Of this amount, the response from non-US LNG projects is projected to be 14 MMtpa
(1.8 bef/d), or 35% of the energy gap. This response results from both accelerated
timelines for projects in Qatar, Canada, and Mozambique (there are many other
projects in the Base Case that we deem less likely to be accelerated), and new LNG
projects that might not otherwise occur absent the US halt. New capacity included in
the response are proposed projects in Argentina, Indonesia, Oman and Russia.

Most competing suppliers are not able to accelerate timelines simply because US
projects are cancelled. Other unrelated factors, including upstream costs, political
risks, sanctions, and permitting and infrastructure, challenge projects. It takes
typically four to six years to build a new largescale LNG project, with significantly more
time needed before construction begins.

Beyond the alternative non-US LNG supply, the remaining gap will be replaced by the
most competitive alternatives for each market, whether coal, oil, renewable power or
alternative gas supplies. At a global level, our modelling indicates a combination. 65%
of the resulting deficit (25 MMtpa) is addressed by energy sources other than LNG,
largely from other fossil fuels (50%). Nearly half includes a return to coal in power and
industrial operations, and the rest by a mix of oil used as industrial feedstock and
regional increases in piped gas. The remaining 15% are renewable additions, mostly
solar and wind, with long-term additions from nuclear and hydrogen generation.

A striking conclusion is that when including the global LNG system response,
approximately 85% of the reduction in US LNG exports would be offset by fossil fuels
sourced from outside the US.

The global price impact of the 'Extended Halt' is more significant than the US price
impact owing to the large role US LNG plays in global LNG trade as previously
discussed.Thus, the 'Extended Halt' Scenario increases global gas prices by
$1-3/MMBtu from 2027-2031, impacting global consumers.
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Figure 10. Energy Response in US LNG 'Extended Halt' Scenario vs. Base Case - Yearly
Average 2028 - 2040
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These results have been analyzed on a regional and subregional level, based on both
the known existing contractual agreements of the halted projects and forecast flows
for US LNG exports. On a broad regional basis, nearly 90% of the energy gap left by US
LNG is concentrated in Asia (65%) and Europe (25%) due to the scale, relevance and
import dependency of those markets.

The Asian response accounts for 26 MMtpa equivalent LNG, with close to half (46%) of
that stemming from coal and oil switching in industrial and power sectors in markets
where affordability concerns reign and there are abundant domestic reserves in place.
Renewables additions are expected long-term, particularly in more developed
markets such as Japan and South Korea, which can possibly over time turn to
alternative sources such as hydrogen (ammonia), nuclear, and offshore wind. Still, no
major infrastructure assumptions are necessary to meet the energy gap given the
energy response only represents 2% of the total size of the Asian gas market.

The European response (10 MMtpa LNG equivalent) is also quite limited in terms of
scale (less than 4% of overall gas demand in the region), but it is somewhat different
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than Asia in terms of behavior. It involves more accelerated renewables penetration

(24% of the gap) given the market’s maturity and policy drivers, and it also turns more
to regional or proximate gas supplies to help offset another 25% of the gap. Similarly
to Asia, Europe would also rely more on coal and oil in the short-term.

Figure 11. Asia and Europe Energy Response to ‘Extended Halt’ vs. Base Case, Yearly
Average, 2028-2040 '
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Phase 1 Takeaways

We have assessed and quantified throughout this Phase 1 report the meteoric rise of
the US LNG export industry, rapidly evolving from a single initial cargo in February 2016
to its emergence in just over a decade as the largest global player, with 22% of total
market share. S&P Global's Base Case outlook further reinforces this leadership
position, projecting US LNG's market share at ~30% within 5 years, with total export
capacity more than doubling.

LNG's growing role in serving the world's increasing needs for reliable, affordable and
in many cases cleaner energy has been well established. This industry is not only
expected to generate $1.3 trillion in US revenues to 2040, but it also provides a new
avenue for US influence, buttressing the geopolitical position of the US in the world.

However, an array of regulatory and legal pressures is jeopardizing the US LNG
industry's growth prospects, with its domestic and global impacts explored in our US
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LNG 'Extended Halt' Scenario.

The key takeaways from this Phase 1 report are summarized below:

il

The US LNG export sector has rapidly emerged within the past decade to become

a $34 billion annual industry, twice the dollar value of US movie and television exports,
greater than the value of soybean and corn exports, and over half of the value of US
semiconductor exports

Growth potential remains strong — reliable and affordable US LNG supply has set the
stage for exports to more than double in the next 5 years, contributing $1.3 trillion to
GDP and supporting hundreds of thousands of jobs per year to 2040

&

Halting this potential growth puts at risk more than one hundred thousand jobs per
year in the US and over $250 billion in GDP

]

The benefits of LNG exports come at minimal costs to US consumers given the vast
US resource (<1% residential natural gas price increase to 2040), and these are many
times exceeded by the economic benefits of furtherdevelopment that flow across the
nation's economy

Ly

Furthermore, 85% of the energy gap derived from an extended halt would be sourced
from fossil fuels outside the US
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Placing this growth at risk diminishes US geopolitical influence, and jeopardizes its
reputation as a reliable and affordable energy supplier to allies and trading partners

Appendix A: Methodology & AnalyticalApproach

Figure 12. Overall US LNG Impact Study Methodology and Approach
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Overall US LNG Impact Study Methodology and Approach

In this Phase 1 report, S&P Global’s unique energy, economics, and data analytics
capabilities provide an objective and independent view of the impact of US LNG
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exports on the nationaleconomy.

A Phase 2 companion study, to be released in March 2025, will complement Phase 1
with state and congressional district level economic impact and a rigorous emissions
analysis of US LNG exports and replacement energies under a US LNG 'Extended Halt'
Scenario defined in the Phase 1 report.

In Phase 1, the S&P Global team analyzed the global and US gas and energy market
impact and US upstream and pricing impact to determine the national US economic
impact of the US LNG export industry from three distinct perspectives:

e Impact to date (2016-2024)

e S&P Global's 'Inflections' Base Case (to 2040), further defined in the Phase 1
report

e A potential US LNG 'Extended Halt' Scenario (to 2040), further defined in the
Phase 1 report

The overall summarized analytical methodology for Phase 1 includes three key
elements: ‘

Global and US Gas and Energy Market Impact

e Characterize the domestic and international US LNG export market to date,
moving forward under the 'Inflections' Base Case, and under a potential US LNG
'Extended Halt' Scenario

e Quantify the US LNG midstream value chain (pipeline, storage, liquefaction) in
terms of volumes, projects, capital and operating expenditures to date, Base
Case, and 'Extended Halt' Scenario, inputs for both the US Upstream & Pricing
Impact and Economic Impact analyses

* Model and analyze the global response to less available US LNG under the US
'‘Extended Halt' Scenario, with the gap filled by a combination of non-US global
LNG supply and non-LNG energy system response (markets impacted,
replacement energies, and pricing)

US Upstream & Pricing Impact
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» Utilize US LNG value chain and market data and detailed production cost

analysis and supply curves to determine production associated with US LNG
exports to date and moving forward in Base Case and US LNG 'Extended Halt'
Scenario

» Analyze gas-driven (non-associated) and oil-driven (associated) plays to
determine effects on drilling and completion activity, facilities and gathering and
processing requirements to quantify capital and operating expenditures as
inputs for the Economic Impact analysis

e Model the US LNG Extended Halt Scenario domestic gas price forecast using the
aggregation of bespoke play-level economic models to enable the computation
of the price response to the variation in demand and subsequent production
requirement

National US Economic Impact
* Input US capital and operating expenditures of the Phase 1 analysis into S&P
Global's Social Accounting Modelling system that captures the interactions of all
industrial sectors to present a complete account of how various activities of

expenditures or operations flow through the national economy

¢ Estimate the positive direct, indirect, and induced economic impact of US LNG
exports to date and forward-looking in the Base Case

e Estimate the economic impact at risk in the US LNG 'Extended Halt' Scenario at a
national-level

More detailed methodology for each of the three elements of the Phase 1 analysis
follow:

Figure 13.Global and US Gas and Energy Market Impact Analysis Methodology and
Approach
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Global and US Gas and Energy Market Impact

1. S&P Global's Base Case "Inflections" scenario serves as the foundation for
analysis to quantify the role US LNG plays in the global and domestic US energy
system. This Base Case view includes our independent and neutral perspectives
on the evolution of the gas markets and is underpinned by rigorous quantitative
and qualitative analyses, conducted by more than 1,400 energy and economic
analysts. These experts reside across the world and across the S&P Global
Commodity Insights and Market Intelligence divisions. This baseline view is the
benchmark against which the results of the comparative analyses are measured
to assessimpacts.

2. S&P Global conducted internal workshops and conversations with industry and
market experts and stakeholders to develop key assumptions around the
duration of an alternative scenario of a US LNG 'Extended Halt', the revised
timelines for impacted assets, and an initial estimate of the likely global reaction
to the reduction in US LNG supply (i.e. the energy gap covered via accelerated
LNG developments as well as the inclusion of projects currently not in the Base
Case in other regions outside of the US, the global gas impact in dry gas
production and pipeline imports and/or increased usage of alternative energy
sources in respective regions). All estimates of related impacts, however, are S&P
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Global's and backed by S&P Global's experts.

3. Leveraging S&P Global's proprietary integrated global and North American gas
and power models, the project team placed revised LNG terminal development
schedules into our models to assess projected market impacts of the US LNG
'‘Extended Halt' Scenario. This was an iterative process. After each new run of the
models under the revised assumptions, the project team assessed global and
regional results and simulated expected reactions over time, calibrating the
model under the new set ofassumptions.

1. Within the US, the S&P Global team assessed the impact of each displaced
LNG terminal on market dynamics, i.e. the resulting changes in
supply/demand balances. The reduction in LNG exports represented by the
Halt Case was considered a reduction in demand, and thereby a reduction in
the call on US production. This reduction in production was modeled by S&P
Global's Upstream team to assess the reduction in the aggregate cost of US
supply (see below), resulting in an impact on Henry Hub gas prices.

At a global level, the S&P Global team assessed the impact of reduced LNG
supply on global gas/LNG prices, and its combined impact on current LNG-
importing markets (i.e. Asia, Europe - expected reactions within markets to
this new scenario versus our Base Case, and implications on demand for
other commaodities).

4.To estimate the impact of US LNG on US direct capital and operating
expenditures across the midstream to date, in the S&P Global Base Case, and the
US LNG 'Extended Halt' Scenario, the S&P Global team included all US LNG
liquefaction facilities and analyzed and selected all natural gas pipelines and
storage facilities associated with US LNG and utilized historical and S&P Global
project timelines, construction schedules, and expected operations.

5. All estimates, methodological approaches, and assumptions for key parameters
were vetted by S&P Global's cross-sector/commodities core teams and
incorporated input from an Expert Advisory Committee, including experts from
each affected region and sector of the energy marketplace.

US Upstream & Pricing Impact
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Figure 14.US Upstream Impact Methodology and Inputs
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e Qil and Gas play characteristics and performances are derived from geologic
knowledge, company filings and inputs, geography, and industry norms. S&P
Lower 48 wells and production datasets form the basis for future well locations.
Wells are linked to the most logical play, based on the subsurface data available,
via human or machine computation.

e Wells are assigned tiers represented with a Class from 1 (best) to 5 (worst) of the
location contribution calculated by a Factor Contribution Analysis machine
learning algorithm of the relevant land section in the context of each play. The tier
designation is aligned with the quintile location of each well from the Factor
Contribution Analysis model.

e Partitions are identified to show a coherent pattern of decline in historical
production for each well. Where there are multiple partitions, the process uses
the last analyzable partition to create the forecast. Wells type curves forecasts
cover 660 months unless production reaches economic limits before the end of
this forecast period.
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¢ S&P Global natural gas models segregate natural gas production in dry gas and

NGLs. Economic models determine the natural gas volumes enabling an NPV >= 0
at a 15% discount rate. Dry gas production at play level feeds the US LNG
facilities via the most relevant pipelinesystems.

» S&P Global models capital expenditures and operating expenditures in the
Upstream segment including wellhead, facilities, and gathering and processing.

e The aggregation of bespoke play-level economic models enables the
computation of the price response to a variation in production target or demand.
Matrices of price and production by play are developed and aggregated.
Interpolations enable S&P to identify the price supporting the production of
targeted volumes.

» S&P Global uses well head production multiplied by commodity price to generate
gross revenue. Royalties, capital expenditures, operating expenses and taxes are
subtracted from revenue to generate net cash flow. The breakeven price is solved
as the price enabling a net present value of 0 given selected macro assumptions.

National US Economic Impact

Figure 15. US Economic and Energy Market Modelling Framework & Methodology
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© 2024 S&P Global

1. The economic importance and impact of an investment or expenditure on
operations, in this case LNG exports, is key to trace through the industrial sectors
as well as the US national economy. The conceptual framework that underlies
this methodology uses a Social Accounting Modelling system that captures the
interactions of all industrial sectors. This approach, utilized by S&P Global for this
study, presents a complete account of how various activities of expenditures or
operations flow through the economy. A customized model framework with
specific reference to the LNG export projects was implemented to measure the
impact on the US national economy. The key to this approach is to segment the
investment and operational profile by detailed products, commodities, and
services requirements as major input metrics to the Social Accounting Models to
assess the economic ramifications.

2. Three levels of economic impacts are assessed. The first level, designated as
target initiative, LNG exports, encompasses economic contributions that result
from direct spending in the LNG export value chain. The second level, supply

~ chain contribution, captures follow-on contributions that ripple through the
extended supply chain (i.e., suppliers’ suppliers, etc.). Finally, the third level,
income effect, covers the economic contributions owing to the consumer activity
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of employees who spend significant portions of their wages.

3.In all three above segments, the impact is quantified for a set of indicators
including employment, sales activity (output), value-added contribution to gross

Major New US Industry at a Crossroads: A US LNG Impact Study — Phase 1

domestic product (GDP), labor income, and overall aggregate government

revenues.

Appendix B: Detailed US Economic ImpactResults

Detailed US LNG Economic Impact to Date Data

Historical
(millions of real
2024%)

Sales activity
Direct
Indirect
Induced

Contribution to
GDP

Direct
Indirect
Induced

Jobs (Annual
Average)

Direct
Indirect _
Induced
Wages
Direct
Indirect
Induced

Federal and
state taxes

Cumulative
(2016-24)

$803,489
$289,193
$287,219

$227,077

$407,615

$141,178
$139,567

$126,870

$182,929
$61,592
$63,965

$57,372

$53,847

Source: S&P Global Market Intelligence

© 2024 S&P Global
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Annual Averages

(2016-24)

$89,277
$32,133
$31,913

$25,231

$45,291

$15,686
$15,507

$14,097

272,862

89,103
74,215
109,545
$20,325
$6,844
$7.107

$6,375

$5,983

Forecast — Benchmark Years

2016

$61,931
$21,581
$22,535

$17,815

$30,923

$10,212
$10,758

$9,954

192,461

73,764
48,235
70,462
$14,352
$5,011
$4,840

$4,501

$4,203

2020
$57,055
$20,529
$20,471

$16,055

$28,868

$9,909
$9,988

$8,970

163,885

54,597
44,436
64,852
$12,934
$4,328
$4,549

$4,056

$3,812

2024
$143,503
$51,803
$51,176

$40,524

$72,931

$25,394
$24,896

$22,641

477,431

153,382
130,705
193,345
$32,645
$10,975
$11,432

$10,239

$9,612
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Detailed US LNG Base Case Economic Impact Data

Base Case
(millions of
real 2024%$)

Sales activity
Direct
Indirect
Induced

Contribution
to GDP

Direct
Indirect
Induced
Jobs
Direct
Indirect
Induced
Wages
birect
Indirect
Induced

Federal and
state taxes

Cumulative
(2025-40)

$2,517,766
$938,603
$883,293

$695,869

$1,299,029

$470,818

'$439,422

$388,788

$560,578
$179,824
$204,939

$175814

$166,077

Source: S&P Global Market Inteiligence

© 2024 S&P Global

Detailed US LNG 'Extended Halt' Scenario Economic Impact (At Risk) Data

Extended Halt
- ‘At Risk'
(millions of

. real 2024%)

Sales activity
Direct
Indirect

Induced

Cumulative
(2025-40)

$490,664
$180,199
$173,455

$137,010

Major New US Industry at a Crossroads: A US LNG Impact Study — Phase 1

Annual
Averages
(2025-40)

$157,360
$58,663
$55,206

$43,492

$81,189

$29,426
$27,464
$24,299
495,373
128,356
147,401
219,616
$35,036
$11,239
$12,809

$10,988

$10,380

Annual
Averages
(2025-40)
$30,667
$11,262
$10,841

$8,563

Forecast — Benchmark Years

2025
$166,146
$60,157
$59,252

$46,737

$84,498

$29,461
$28,924
$26,112
551,010
175,737
151,575
223,697
$37,650
$12,553
$13,289

$11,808

$11,097

Forecast — Benchmark Years

2025
$28,634
$9,886
$10,479

$8,269

2030
$158,885
$59,454
$55,574

$43,858

$82,176

$29,992
$27,680
$24,504
483,068
119,629
145,644
217,795
$35,331
$11,291
$12,959

$11,081

$10,471

2030

$31,581
$11,774
$11,056

$8,751

2035
$152,746
$57,361
$53,408

$41,977

$79,050

$28,868
$26,729
$23,453
478,028
117,005
145,015
216,008
$33,816
$10,717
$12,493

$10,606

$10,035

2035

$27,686
$10,398
$9,679

$7,610

2040
$185,898
$69.615
$64,982

$51,302

$96,189

$35,140
$32,386
$28,663
597,996
147,374
180,504
270,118
$41,327
$13,201
$15,165

$12,962

$12,249

2040

$42,483
$15,847
$14,841

$11,796
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"Contribution
to GDP

Direct
Indirect
Induced
Jobs
Direct
Indirect
Induced
Wages
Direct
Indirect
Induced

Federal and
state taxes

Source: S&P Global Market Intelligence

© 2024 S&P Global
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https:/lwww.spgIobal.com/en/research-insights/special-reports/major—new-us-industry-at-a-crossroads-us—lng-impact—study—phase-1 ?utm_campaign...

$251,447 $15,715
$89,544 $5,597
$85,354 $5,335
$76,549 $4,784
- 101,513
- 29,372
. 29,013
- 43,128
$110,373 $6,898
$36,201 $2,263
$39,555 $2,472
$34,616 $2,164
$32,602 $2,038
S&P GLOBAL
Daniel Yergin, Ph.D.
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Vice Chairman

$14,221

$4,620
$4,981
$4,620
110,781
43,920
27,282
39,578
$6,661
$2,349
$2,223

$2,089

$1,949

$16,318

$5,946
$5,483
$4,889
96,818
24,371
28,993
43,455
$7,049
$2,269
$2,569

$2,211

$2,087

$14,330

$5,237
$4,842
$4,252
86,659
21,218
26,282
39,159
$6,130
$1,944
$2,264

$1,923

$1,819

$21,984

$8,049
$7,344
$6,590
137,578
34,250
41,219
62,109
$9,503
$3,072
$3,450

$2,980

$2,812
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