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Osaka Gas and Tallgrass are collaborating on an innovative world-scale
e-methane project aimed at delivering e-methane by 2030 to meet Japan’s
growing energy demands. This pioneering initiative will integrate with
Tallgrass’s assets and leverage the abundant COz resources of the U.S.
Midwest. By effectively utilizing existing infrastructure for transportation
within the U.S. and exporting e-methane to Japan via Freeport LNG in Texas,
the project positions itself as a vital contributor to the global energy
transition, promoting sustainability and enhancing energy security for
future generations.
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MESSAGE FROM THE
PRESIDENT OF THE

Message from the President of the International Gas Union

INTERNATIONAL GAS UNION

Dear Colleagues,

| am pleased to present the 16" annual edition of the IGU
World LNG report.

The 2025 IGU World LNG Report offers a comprehensive and
authoritative review of the global LNG industry and markets
during another dynamic year for this rapidly evolving sector
of the Gas industry.

Global LNG's growth trajectory continued in 2024, marked by
a further 2.4% increase in LNG trade, the addition of 6.5 MTPA
of liquefaction capacity, and the debut of two new exporting
markets - Mexico and Congo. Following the market turbulence
at the start of this decade, global LNG prices continued to
moderate in 2024, driven by consumer demand in Asia, where
gas remains a clean, premium fuel for enhancing the energy
mix and ensuring energy security.

Despite the significantly lower price environment, a colder
winter in the northern hemisphere compared to 2023 and
the need to fill storage began to drive prices up in the second
half of 2024. This market rebalancing clearly highlights that
LNG market conditions remain tight as the market anticipates
significant additional supply capacity in the latter half of
this decade. Meanwhile, the global LNG market equilibrium
is fragile and sensitive to uncertainties from both supply
and demand sides. In addition to these market and project
dynamics, considerable uncertainty in geopolitics, trade, and
regulatory policy characterises today's energy landscape.
This year's edition analyses the key risks, opportunities, and

Sincerely,

Li Yalan
President of the
International Gas Union

technological innovations that will shape the future of the
global LNG market.

Despite the turbulent background, we are confident that
the LNG sector will continue to develop and evolve to meet
customers’ needs and respond to the many changes in
global energy dynamics. We also believe that the growing
demand for natural gas in emerging markets, the increasing
diversification of market participants, the expansion of
infrastructure, and the development of innovative technology
will all continue to drive the LNG market.

I am particularly proud to see that the LNG industry
continues to show remarkable flexibility in navigating these
global developments and is investing in the infrastructure
necessary to ensure energy security and access across
various global regions, including Europe, which is still facing
the repercussions of the substantial reduction in Russian
imports.

As the world moves toward a lower emissions future, nations
seek ways to achieve their climate commitments while keeping
energy affordable, available, and secure. LNG is an invaluable
tool that continues to gain traction as an affordable and
reliable option for growing energy markets looking to displace
higher-emitting fuels. LNG will also be critical in providing
greater resiliency by offering baseload generating capacity
for the rapidly increasing electricity demand in markets with a
growing share of variable renewables.
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LNG Trade

411.24 MT

Global LNG trade
in 2024

Global liquefied natural gas (LNG) trade grew by 2.4% in 2024 to
411.24 million tonnes (MT), connecting 22 exporting markets with 48
importing markets. Despite muted spot demand in late 2024, LNG
trade expanded due to increased liquefaction capacity and rising
exports from several key producers, including the United States,
Russia, Indonesia, and Australia.

Asia Pacific remained the largest exporting region with 138.91 MT in
2024, adding 4.10 MT over 2023. The Middle East continued as the
second-largest exporting region with 94.25 MT, slipping by 0.44 MT
from 2023. North America was the third-largest exporting region,
growing by 4.11 MT to 88.64 MT, driven primarily by increased US
output and the startup of the Plaquemines facility. Mexico and Congo
joined the ranks of LNG exporters in 2024 with new floating LNG
(FLNG) production.

On the import side, Asia saw the largest increase in 2024, rising by
12.48 MT Year-on-Year (YOY) to 117.97 MT, followed by Asia Pacific
with a 9.77 MT gain to 165.09 MT. The rise was driven by high gas-
for-power demand due to heatwaves, alongside lower LNG prices in
early 2024, encouraging more spot buying by price-sensitive markets.
China remained the largest importer, with imports rising by 7.45 MT
to 78.64 MT. India imported 26.15 MT in 2024 versus 21.96 MT in
2023, a 4.19 MT (19.1%) increase. Japan and South Korea imported
67.72 MT and 47.01 MT, respectively, both showing moderate gains.

In contrast, European imports declined sharply, falling 21.22 MT year-
on-year to 100.07 MT, driven by high storage levels at the start of the
year, sluggish demand, and steady pipeline flows. The UK saw the
largest individual decline, down 6.48 MT to 8.03 MT in 2024. Imports
to France dropped by 3.75 MT, Spain imported 3.49 MT less, while the
Netherlands took in 2.98 MT less LNG than in 2023.
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Price Trends

Platts JKM benchmark averaged

$11.91/

mmBtu

in 2024

Global LNG prices stabilised further in 2024, with Platts Japan/Korea
Marker (JKM) - Asia’'s key LNG benchmark - averaging $11.91 per
million British thermal units (mmBtu), down 13.5% from 2023 and
below long-term oil-linked contract prices for much of the year.
Reduced price volatility, with JKM’'s 30-day rolling volatility average
falling to 45%, supported record spot trading activity and improved
forward market confidence. Price levels were subdued in the first
half of the year amid mild winter weather and high inventories but
strengthened in the fourth quarter due to geopolitical tensions and
tightening supply expectations.

Demand rebounded in Asia, with China and India posting strong YOY
growth in spot LNG imports, driven by heatwaves, infrastructure
expansions, and greater reliance on gas-for-power. Traditional North
Asian buyers like Japan and South Korea showed mixed trends, with
limited overall growth but increased activity from smaller players and
traders. Southeast Asian markets also boosted spot procurement,
with around two-thirds of spot trades linked to the JKM index.

In contrast, European LNG imports declined to their lowest level since
2021 as high renewable output, strong pipeline supply, and narrower
price differentials limited spot buying. However, flexibility improved,
with spot and short-term imports rising to 50% of total volumes.
The JKM-NWE (Northwest Europe) price spread narrowed to $1.15/
mmBtu, reflecting intensified inter-basin competition, while growing
derivatives and physical trade volumes highlighted the continued
evolution of LNG market structures.



Liquefaction Plants

494.4 MTPA

Global liquefaction capacity
at the end of 2024

Global LNG liquefaction capacity grew by 6.5 million tonnes per annum
(MTPA) in 2024 to a total of 494.4 MTPA by year-end. This growth was
driven by the start-up of Plaquemines LNG trains 1-8 (T1-T8) in the
United States (4.5 MTPA), Altamira FLNG in Mexico (1.4 MTPA), and
Congo's Marine XIlI FLNG project (0.6 MTPA). The US maintained its
position as the leading market for operational liquefaction capacity,
reaching 97.5 MTPA. Australia and Qatar followed, with capacity of
87.6 MTPA and 77.1 MTPA, respectively. These three markets alone
account for over half of global capacity. Despite capacity growth,
the global average utilisation rate decreased slightly to 86.7% from
88.7% in 2023, due to maintenance, power disruptions, and a series
of mechanical outages across various facilities.

Final investment decision (FID) activity declined significantly in 2024.
Only 14.8 MTPA of new liquefaction capacity reached FID, the lowest
annual approval volume since 2020 and well below the 58.8 MTPA
greenlighted in 2023. Key projects to receive FID included Ruwais LNG
in the UAE (9.6 MTPA), Cedar FLNG in Canada (3.0 MTPA), Genting
FLNG in Indonesia (1.2 MTPA), and Marsa LNG in Oman (1.0 MTPA).
Three out of these four projects reflect an industry-wide pivot
toward lower-emission LNG, integrating solutions such as renewable
energy sourcing, electric motor-driven trains, and carbon capture
and storage (CCS). Ruwais LNG is set to become one of the first LNG
export terminals in the Middle East powered entirely by electricity
from the national grid. Similarly, Marsa LNG aims to source 100%
of its electricity from a solar farm and will also offer LNG bunkering
services to help reduce emissions in the shipping sector.

Decarbonisation continues to play an increasingly central role in
liquefaction project development. Across the sector, stakeholders
are advancing electrification, CCS integration, and alternative fuels
like e-methane. Cedar LNG in Canada, majority-owned by the Haisla
Nation, will use hydropower for its operations, while Ichthys LNG in
Australia is assessing a CCS injection project in collaboration with
Chubu Electric. Tokyo Gas and Mitsui completed a bio-LNG shipment
from Cameron LNG to Japan in March 2024, demonstrating the
potential for synthetic and renewable gas integration into the LNG
value chain. However, challenges persist: Rio Grande LNG in the
US has dropped its CCS plans for now, citing permitting delays, and
Australia’s Gorgon LNG continues to face storage reservoir limitations
for CO2 injection despite having the infrastructure in place.

FLNG capacity also saw further expansion, with Marine Xl FLNG in
Congo and Altamira Fast LNG in Mexico entering operation in 2024. As
of early 2025, total operational FLNG capacity stands at 14.35 MTPA.
FLNG has become a flexible, lower-footprint alternative to onshore
liquefaction, particularly attractive in environmentally sensitive areas
or where infrastructure is limited. New FLNG projects are proposed
in 15 markets, with standardised second-generation FLNG units
gaining market traction for their shorter lead times and lower capital
intensity.

State of the LNG Industry

Technology innovation in liquefaction continues to evolve. Air
Products technologies maintained their market dominance with
66% of global operational capacity in 2024. However, ConocoPhillips’
Optimised Cascade process continues to expand its share, particularly
in the US, with further adoption planned at projects such as Corpus
Christi Stage 3. Newer modular technologies, such as New Fortress
Energy’s Fast LNG, deployed at Altamira, are also gaining relevance,
especially for small and medium-scale developments. As demand
for low-carbon, flexible LNG grows, technology choice, emissions
footprint, and project adaptability will remain key differentiators for
new liquefaction ventures.

Proposed New Liquefaction Plants

1,122 MTPA

Proposed aspirational

liquefaction capacity in
pre-FID stage
at the end of 2024

As of the end of 2024, 1,121.9 MTPA of liquefaction capacity was in
the pre-FID stage. North America continued to dominate proposed
capacity, accounting for 648.4 MTPA, with 366.9 MTPA in the US,
227.3 MTPA in Canada, and 54.2 MTPA in Mexico. This was followed
by Russia (170.4 MTPA), Africa (133.3 MTPA), Asia Pacific (67.0 MTPA),
and the Middle East (66.5 MTPA). Around 36.3 MTPA is proposed in
other regions.

While the Russia-Ukraine conflict continues to reshape global gas
flows and drive interest in new liquefaction capacity, many pre-FID
projects face uncertainty due to economic headwinds, regulatory
hurdles, and rising pressure to align with decarbonisation targets.
The US saw a temporary pause in LNG export approvals for non-
Free Trade Agreement (FTA) markets early in 2024, but this was lifted
under the new administration, with projects like Commonwealth
LNG securing new export authorisations. In Canada, west coast
projects are strategically well-positioned to serve Asian markets,
but development is constrained by infrastructure and permitting
challenges, particularly regarding First Nations land access.

Elsewhere, Russia’s LNG expansion strategy remains ambitious, but
geopolitical isolation and sanctions raise significant barriers to project
execution. In Africa, the pre-FID pipeline has grown substantially,
led by Mozambique, though several major projects are delayed due
to security concerns and financing risks. In Asia Pacific, Australia
continues to lead with 45.5 MTPA of proposed capacity, though
most projects are still in early planning stages. Indonesia’s Abadi
LNG project (9.5 MTPA), now featuring a CCS component, remains
the region’s most advanced proposal. Despite a broad pipeline of
projects and strong interest across multiple regions, only a fraction
of the 1,121.9 MTPA in proposed capacity is likely to advance. Market
conditions, policy developments, and the growing importance of
emissions reduction will continue to determine which projects move
forward in the years ahead.
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Regasification Terminals

1,064.7 MTPA

Global nominal
regasification capacity
at the end of 2024

Global LNG regasification capacity stood at 1,064.7 MTPA across 47
markets at the end of 2024. During the year, 17 projects came online
- 10 new terminals, six expansions, and one reactivation - adding
a total of 66.6 MTPA. The largest single addition was the 9.9 MTPA
Mukran LNG project in Germany, followed by China's 6.1 MTPA
Huizhou LNG 1 and three 6 MTPA projects: Chaozhou Huaying LNG 1
and Tianjin PipeChina LNG 2 in China, and Para LNG Floating Storage
and Regasification Unit (FSRU) in Brazil. Notably, Egypt rejoined the
LNG import market with the restart of Ain Sokhna FSRU. This global
capacity growth came as existing and emerging markets continued to
expand LNG infrastructure to strengthen supply security and meet
growing demand.

While the number of commissioned or restarted projects in 2024 (17)
matched that of 2023, the nature of the additions shifted. Floating-
based terminals continued to gain ground due to their flexibility
and faster deployment timelines, accounting for over half of the
new capacity. By region, Asia led with 25.1 MTPA of additions, all
from China, followed by Europe at 22.3 MTPA and Latin America at
13.8 MTPA. Africa and Asia Pacific added 2.9 MTPA and 2.4 MTPA,
respectively. Out of the 66.6 MTPA total, 44.5 MTPA came from new
terminals, 19.1 MTPA from expansions, and 2.94 MTPA from the
restart of Egypt's Ain Sokhna.

Despite the added capacity, global regasification utilisation fell slightly
to 38.6% in 2024 from 40.1% in 2023, continuing a downward trend
from 42.8% in 2022. Lower utilisation was driven by tepid demand
in major markets like Europe and Asia Pacific, high LNG inventories,
and a continued shift toward renewables. Europe saw a particularly
sharp decline, with average utilisation sliding to 41% from 54% the
previous year, well below the 73.8% peak in 2022. Asia’s utilisation
held relatively steady around 43 to 44%.

Among 2024's notable projects, China stood out as the largest
contributor to new capacity with seven new or expanded terminals,
adding 25.1 MTPA. These included major onshore facilities such as
Huizhou LNG 1, Chaozhou Huaying LNG 1, and expansions like Tianjin
PipeChina LNG 2. In Latin America, Brazil brought online three new
floating storage and regasification units (FSRUs) - Para LNG, Sao
Paulo LNG, and Terminal Gas Sul - adding 13.8 MTPA collectively.
Egypt's Ain Sokhna FSRU resumed imports in June 2024, marking the
market's return as an LNG importer.

Europe continued to fast-track LNG import infrastructure, particularly
floating-based projects. Germany led with three FSRU startups
totalling 13.6 MTPA, and Belgium added 4.7 MTPA via the Zeebrugge
expansion. Greece added 4 MTPA with the Alexandroupolis FSRU. The
continent’s ongoing preference for FSRUs reflects their deployment
speed and lower capital cost. Between 2025 and 2027, Europe is
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expected to bring another 55.9 MTPA of capacity online, primarily in
Germany, Italy, and Greece. However, lower demand, mild weather,
and strong renewable output continue to weigh on utilisation across
the region.

In contrast, Asia and Asia Pacific remain focused on onshore terminals,
which allow for larger capacity builds and better integration with
domestic pipeline networks. China continues to dominate newbuilds,
with 38 projects under construction expected to add 143.8 MTPA by
2030. India also has several new terminals and expansions underway,
totalling 27 MTPA. However, in South and Southeast Asia, several
planned terminals face delays due to uncertain demand, limited
infrastructure, and high price sensitivity. Despite recovering LNG
prices in 2024, investor caution remains high in these regions.

While long-term fundamentals in Asia remain supportive - especially
with Southeast Asia expected to become a net gas importer by the
2030s - short-term challenges persist. Price volatility, competition
fromalternative fuels, and policy uncertainty limit near-term utilisation
potential. The Philippines and Vietnam remained new entrants to the
LNG market in 2024, having brought their first terminals online in
2023. Nevertheless, concerns around affordability and infrastructure
may limit utilisation growth in the near term, particularly in newer
LNG-importing nations.

Floating and Offshore Regasification

207.3 MTPA

Global floating and offshore

regasification capacity
at the end of 2024

Global floating and offshore regasification capacity stood at 207.3
MTPA across 52 operational terminals at the end of 2024, accounting
for roughly 20% of total global regasification capacity. Eight new
floating-based terminals were commissioned during the year, adding
34.4 MTPA of new capacity. Europe led the additions with four new
projects (17.6 MTPA), followed by Latin America with three (13.8
MTPA), and one additional project elsewhere. FSRUs remain a key
solution for new and flexible LNG import capacity, especially amid
shifting energy security needs and evolving market conditions.

Thirteen floating and offshore regasification terminals were under
construction globally at the end of 2024, representing 41.1 MTPA
of future capacity. Asia and Asia Pacific lead with 21 MTPA under
development, followed by Europe (9.8 MTPA), Latin America (6.1
MTPA), and Africa (4.2 MTPA). Around 62% of this capacity is expected
to come online in 2025, with projects underway in Germany, ltaly,
Estonia and Cyprus. FSRUs have played a growing role in expanding
LNG access in recent years, with 16 out of 47 LNG-importing markets
now relying solely on floating and offshore facilities, and another 11
using a combination of floating and onshore infrastructure.



LNG Shipping

742
Vessels

LNG fleet
at the end of 2024

The LNG shipping market in 2024 was shaped by modest growth
in trade and a substantial increase in vessel supply. A total of 7,065
LNG trade voyages were recorded during the year, up just 0.9% from
2023 - broadly in line with stagnant LNG production. By contrast, the
active LNG carrier fleet expanded significantly, reaching 742 vessels
by the end of 2024, including 48 FSRUs and 10 FSUs. This was a 7.5%
YOY increase, with 64 vessels delivered in 2024. The fleet expansion
outpaced trade growth, contributing to an oversupplied market and
pushing down freight rates across the board.

Following a peak in July-August 2024, when two-stroke vessels west
of Suez fetched up to $94,000/day, charter rates collapsed to just
over $20,000/day by December - barely covering operating costs.
Steam turbine vessels dropped further to $6,000-$7,000/day. The
oversupply of vessels was exacerbated by tightness in the European
market, which kept Atlantic Basin vessels within the Atlantic, weighing
on tonne-mile demand.

Trade routes remained impacted by logistical disruptions. Drought
conditions in Panama during 2023 limited canal transits, forcing some
US cargoes to reroute via the Cape of Good Hope. Though rainfall
improved canal operations by early 2024, most LNG carriers still
opted for other routes. Adding to complications were the tensions
which escalated around the Red Sea, as Houthi attacks on vessels
prompted LNG ships to avoid the Suez Canal. This resulted in Atlantic
origin cargoes opting to go through the Cape of Good Hope in order
to deliver to destinations in the Pacific. Some market dislocation was
mitigated through swaps and optimised routing strategies, although
the availability of a growing fleet outpacing liquefaction growth meant
that there were marginal impacts of the trade route disruptions on
charter rates.

Courtesy Samsung Heavy Industries

State of the LNG Industry

On the technology front, eXpanded Diesel Fuel (X-DF) propulsion
systems remain the dominant choice for newbuilds, with about
209 vessels under construction at the end of 2024. Orders for
ME-GA engines surged through 2023 and early 2024 but slowed after
MAN announced in October it would cease ME-GA production due
to tightening regulations for nitrogen oxide emissions (NOx) by the
International Maritime Organisation (IMO). The shift toward efficient,
low-emission two-stroke engines continues, with at least 209 X-DF
and 83 M-type, Electronically Controlled, Gas Admission (ME-GA)
units are on order, alongside 21 M-type, Electronically Controlled, Gas
Injection (ME-GI) systems.

LNG Bunkering Vessels and Terminals

56
Units

Global operational LNG
bunkering vessel fleet
at the end of 2024

Global LNG prices continued to be volatile in 2024, with declines in
the first half driven by mild weather and strong renewable output,
followed by increases later in the year amid geopolitical tensions and
storage concerns. Despite this, LNG maintained its price advantage
over oil-based marine fuels, supporting its ongoing adoption as a
bunker fuel. Structural factors like its environmental benefits and
compatibility with bio and liquefied e-methane also reinforced its role
as a transitional fuel in the shipping sector.

The global LNG bunkering fleet grew to 56 operational vessels by the
end of 2024 with further support from expanding infrastructure and
regulatory drivers such as the IMO’s ban of heavy fuel oil in Arctic
shipping and the EU’s FuelEU Maritime regulation. The average
capacity of the active fleet increased to around 8,800 cubic metres
(cm), while the current order book - now at 23 vessels - averages
roughly 15,460 cm, reflecting a steady shift toward larger, more
efficient units.
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2. Opportunities,

Uncertainties and
Innovations in the
LNG Industry
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Opportunities, Uncertainties and Innovations in the LNG Industry

Today's LNG market is poised to evolve rapidly as commercial, political, regulatory, and
environmental factors offer opportunities - butitis also fraught with uncertainty. Commercially,
LNG demand is projected to grow on the back of both established and emerging markets
and sectors, with an opportunity to expand to an ever-larger number of market participants
enabled by progressing technology and the expansion of LNG infrastructure. Politically, LNG
enjoys supportin multiple key markets and has become a bargaining chip in trade negotiations,
which brings both risks and opportunities to global LNG market development. Geopolitics
provide an uncertain backdrop as armed conflicts continue to affect not only global LNG trade
routes but also the availability of competing pipeline gas. The LNG industry is contributing
to global decarbonisation by replacing more emissions-intensive energy carrierggand newer
LNG projects and carrier vessels jmplement innovative technolog|es to reduce emissions
across the full LNG supply chain. This should further cement LNG as a long-term solution to
sustainability as well as energy security.
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2.1

OPPORTUNITIES IN THE LNG MARKET

Next wave of liquefaction capacity: At the end of 2024, some
210.3 MTPA of liquefaction capacity was either under construction or
approved for development and another 1,121.9 MTPA of aspirational
capacity was in the pre-FID stage. After seven consecutive years
of single-digit global liquefaction capacity growth, the next major
capacity wave is scheduled to arrive in 2026, with 53.7 MTPA mostly
from North America (31.1 MTPA) and the Middle East (15.6 MTPA).
Between 2026 and 2028, global liquefaction capacity is set to increase
by around 170 MTPA. This significant capacity growth could cause a
price reduction and spark a surge in LNG demand, particularly from
price-sensitive companies in China, India, and other parts of Asia and
Asia Pacific.

New markets, new technologies: Even as importers across Europe,
Asia, and Asia Pacific accounted for 93.2% of all LNG imports in 2024,
the LNG landscape is evolving and expanding. Former LNG exporter
Egypt imported 2.7 MT and is expected to be a net importer for
years to come. Outside the legacy demand centres, Brazil boosted
LNG imports nearly fivefold to 2.9 MT and Colombia lifted imports
from 0.8 MT to 2.1 MT in 2024, while Mexico and Congo entered the
exporter ranks.

Technology plays a major role in tapping new LNG markets:
Floating solutions for LNG regasification, storage, and production
are characterised by speedy and highly flexible deployment or
redeployment and lower upfront investment than onshore facilities,
making LNG imports and exports more accessible even for smaller
or remote demand centres of less than 1 MTPA. As a result, floating
storage and regasification units (FSRUs) have been a blueprint for
short-notice ramp-up of regasification capacity, deployed not only
by various European markets to stem the sudden decline in Russian
pipeline flows in the wake of the Russia-Ukraine conflict but also
by emerging markets like Egypt, Colombia, and especially Brazil.
Meanwhile, the FSRUs' supply-side equivalent, floating liquefied
natural gas (FLNG) facilities, have enabled the ascension of Mexico
and Congo as exporting markets.

Just as floating solutions compare to onshore terminals, the
conversion of conventional carriers promises lower upfront
investment and faster deployment than newbuilds. Especially older,
inefficient carriers with outdated propulsion systems and higher
boil-off are natural conversion candidates, especially in a market
environment with low spot charter rates and high LNG spot prices.
With more than 70 steam turbine carriers older than 21 years, there
are plenty of candidates among the global LNG carrier fleet.

2.2

Surging gas-for-power demand from data centres: Power
demand growth is hardly a new development. Once entirely driven
by fundamental economic forces such as population growth,
industrialisation, and urbanisation, the electrification of transport
and industry, amid an increasing focus on decarbonisation, has
further propelled power demand in developed markets. While
power demand growth does not necessarily equate to an increase
in gas-fired capacity, data centres have emerged as a demand
sector for which gas is especially attractive. This fast-growing sector
has demanding uptime standards, restricting annual downtime to
a maximum of five minutes and fifteen seconds. Because of this,
most data centres operate with grid connection plus back-up, as
grid connections support energy reliability and have an established
regulatory framework.

The combination of deployment speed, reliability, cost, and load
matching capabilities makes gas-fired power plants very attractive
compared to alternative sources such as nuclear and geothermal as
well as renewables backed up by batteries. While the US will likely
remain the leader in data centre development, thanks to its plentiful
gas resources and plethora of tech companies, the impact of data
centres on power demand is set to make its impact felt also in other
markets.

Political tailwinds: The natural gas and LNG industry enjoys political
tailwinds in several markets. One of US President Donald Trump's
first actions in office was to end the pause in issuance of LNG export
permits to non-free trade agreement (FTA) markets introduced
under the previous Biden administration. The first project to receive
conditional non-FTA approval under the Trump administration
was Commonwealth LNG (8.4 MTPA). Restarted permitting and the
favourable political climate could expedite the sanctioning of up to
70 MTPA of new US LNG capacity which had been delayed by the
permitting pause.

In several key customer markets, among them Japan, India, and
Indonesia, governments are devising or implementing strategies
leaning more heavily on LNG to reduce greenhouse gas emissions
(GHG) and increase energy security. Some importers including the
European Union, Japan, and South Korea have signalled willingness
to discuss increased imports of US LNG to avoid or dampen newly
erected trade barriers to one of their key economic partners.

UNCERTAINTIES IN THE LNG MARKET

Project risk: Sustained low prices associated with the arrival of the
next wave of LNG capacity could spark a surge in LNG demand.
However, the outlook is clouded by the risk of delays and cost overruns
in new supply and expansion projects emanating from factors such as
geopolitics, trade policy, inflation, and labour shortages.

In Russia, Arctic LNG 2 has been significantly affected by sanctions.
Train 1 temporarily started production but shut down again after
sanctions blocked all attempts to sell cargoes. Train 2 and 3 have
been significantly delayed. In Senegal and Mauritania, Greater Tortue
Ahmeyim FLNG (2.5 MTPA) started producing LNG after experiencing
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several delays. Even operating plants face risk, as evidenced by the US
Office of Foreign Assets Control (OFAC) designating the Russian Arctic
LNG projects Portovaya LNG (1.5 MTPA) and Vysotsk LNG (0.66 MTPA).
The delayed influx of supply or its removal from the market could lead
to elevated LNG spot prices which could lower spot purchases or even
mute LNG demand in the longer term. In Asia, most of the demand
risk lies in India’s and China's energy mix and economic outlook. When
prices were elevated in late 2024, the price arbitrage for US cargoes
into Asia was firmly shut as China and India shunned significant spot
procurement.



Opportunities, Uncertainties and Innovations in the LNG Industry

Trade restrictions and tariffs: The second Trump administration
is continuing the trade policy of the first Trump administration,
imposing or threatening to impose tariffs. As of early 2025, trade
policies between different nations remain highly dynamic with
changes across multiple fronts in a short period of time. Not only
could retaliatory tariffs impact US LNG exports, but they could also
reduce global LNG demand by slowing growth and industrial activity,
for instance in China, as witnessed during Trump's first presidency.

Conversely, the removal of trade restrictions on Russia, for instance
as part of a US-brokered ceasefire agreement or peace deal with
Ukraine, could result in the return of limited volumes of Russian
pipeline gas to Europe via Ukraine or alternative routes. Depending
on volumes, a comeback could reduce European LNG demand over
an extended period and alter the global market balance.

Global LNG transit routes: The global LNG trade is susceptible to
disruptions at maritime chokepoints. Such disruptions, whether
due to geopolitical tensions or weather conditions, can affect transit
routes and prices. The Suez Canal is a major artery for global trade
and the preferred route for LNG deliveries from Qatar to Europe
and from the US and Russia to Asia. All vessels passing through the
Suez Canal must transit the Red Sea and the Bab-El-Mandeb Strait,
following the onset of the Middle East conflict. This has led to a shift
in shipping patterns as vessels were rerouted around the Cape of
Good Hope. A ceasefire agreement in the region could pave the
way towards an end of hostilities and restore pre-conflict shipping
patterns, but uncertainties regarding the implementation of an
agreement remain.

Market Regulation

The Strait of Hormuz, situated between Iran and Oman, is the only
connection between LNG supplies from Qatar and the UAE and
global markets. This strategic waterway has been affected by Iran
sporadically seizing trade vessels, and any escalation could expose
it to further risk of disruption. The Panama Canal, the preferred
route for US LNG exports to Asia, faced major disruptions in 2023 as
drought conditions reduced water levels in the Gatun Lake section
of the canal. In addition, the US administration has signalled an
interest in restoring control of the Panama Canal, which could add
uncertainty.

Methane emission regulations: To drive action on methane
mitigation and make GHG emission regulations more comprehensive,
some LNG importers have moved to regulate methane emissions.
The EU’'s methane regulation affects domestic production as well as
imports, threatening financial fines in cases of non-compliance. While
not explicitly targeting methane, the EU’s Corporate Sustainability
Due Diligence Directive (CSDDD) mandates the measurement of
environmental impact and adoption of a climate action plan in line
with the Paris Agreement and European Climate Law. Besides the
EU, major Asian LNG markets Japan and South Korea are seeking
transparency on methane emissions through their CLEAN initiative.
US methane regulations passed under former President Biden,
including a methane waste emissions charge and a mandate to
monitor wells and stop flaring, are now being rolled back by the
Trump administration. A risk therefore exists that uncertainty over
rapidly changing or misaligned methane regulations could disrupt
global LNG trade flows.

Resulting obligation

Entry into force

2027 to 2029

European Union

Corporate Sustainability Due
Diligence Directive (CSDDD)

EU companies: 1,000+
employees, €450+ million
global net turnover

Non-EU companies: €450+
million EU net turnover

Identify and address
potential and actual
environmental impact

Adopt and enact climate
transition plan in line
with Paris Agreement and
European Climate Law

Reduction of methane
emissions in the energy
sector

Coal, oil and gas companies
operating in or exporting to
the EU

Mandatory leak detection
and repair

Ban on venting and flaring
practices

Methane transparency
requirement on imports

2025 to 2030

us

EPA's Final Rule to Reduce
Methane and Other Harmful
Pollution from Qil and
Natural Gas Operations

US oil and gas production,
processing, transmission,
and storage

Eliminate routine flaring from
new wells and reduce flaring
from existing wells

Comprehensive monitoring
for methane leaks from
well sites and compressor
stations

Emission reductions from
high-emitting equipment
like controllers, pumps, and
storage tanks

Waste Emissions Charge

US oil and gas companies

Pay fee for methane
emissions above certain
threshold

Repealed by Trump
administration

Source: Rystad Energy

Note: List of policies is not exhaustive
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2.3

INNOVATIONS IN LNG GREENHOUSE
GAS EMISSION REDUCTION MEASURES

LNG demand is projected to stay on a long-term growth trajectory
on the back of a strong increase in demand from markets in Asia
and Asia Pacific. Although LNG contributes to global decarbonisation
efforts by serving as a substitute for coal in power generation or for
fuel oil in shipping, the LNG industry also needs to address emissions
from its own supply chain. Cost inflation notwithstanding, these
ongoing decarbonisation efforts continue to manifest themselves in
an ever more efficient LNG fleet and innovative emission reduction
measures undertaken by LNG projects worldwide.

Electrification of LNG compression mitigates emissions by
lowering the emission intensity of the power used in the compression
process. Compared to a conventional industrial gas turbine,
electricity from the national grid can reduce emissions substantially,
and electricity from a nuclear plant or firmed renewable installation
can almost eliminate compression emissions. Beyond CO2 emission
reduction, electric drives have the added advantage of significantly
reducing feedgas intake and limiting fugitive methane emissions -
however, they also make facilities more susceptible to power outages.

Courtesy CNOOC

An all-electric concept is already used by Freeport LNG (15.3
MTPA) in the US and at Norway's Hammerfest LNG (4.3 MTPA). The
concept is also being implemented in Canada at Woodfibre LNG (2.1
MTPA). Three projects that took FID in 2024 are planning to operate
electrically, fuelled by renewable energy: Ruwais LNG (9.6 MTPA) in
the UAE, Marsa LNG (1 MTPA) in Oman, and Cedar FLNG (3 MTPA) in
Canada. Several pre-FID projects also feature electric drives in their
development concept, including Papua LNG (4 MTPA) in Papua New
Guinea, Ksi Lisims FLNG (12 MTPA) and LNG Canada phase 2 (14
MTPA) in Canada, and Freeport LNG Train 4 (5.1 MTPA) and Cameron
LNG Train 4 (6.75 MTPA) in the US. Papua LNG has been reconfigured
to a modular concept of four 1 MTPA trains featuring electric drives.

LNG-linked CCS mitigates emissions by either extracting CO2 from
upstream components or capturing post-combustion CO2 from the
liquefaction process. Hammerfest LNG (1 MTPA of CCS) pioneered
carbon capture and storage (CCS) implementation in 2008, while
Gorgon LNG' (4 MTPA of CCS) and Qatar's Ras Laffan Complex
(2 MTPA of CCS) have been operating since 2019. Santos’ Moomba
facility (2 MTPA of CCS) started operations in 2024.

: ﬁz';‘—‘ij 7
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2 Chevron launched an optimisation project to realise the full potential of its carbon capture system near Barrow Island, Australia, which has been limited by reservoir

challenges.
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The LNG-linked CCS project pipeline indicates over 35 MTPA of CCS
capacity by 2030 with the addition of Bonaparte CCS at Ichthys (2.5
MTPA) and Bayu Undan (10 MTPA) in Australia, 7 MTPA as part of
QatarEnergy's LNG expansion, around 2.7 MTPA at Tangguh in
Indonesia, 3.3 MTPA for the Kasawari gas field in Malaysia, and 1 MTPA
at the Elk-Antelope gas field at Papua LNG. The CCS project pipeline
could grow further as projects at earlier stages of development
pursue this emission reduction option to secure financing and
ensure project longevity through the energy transition. Abadi
LNG's revised development plan entails a CCS component, and CCS
solutions are advanced by US operators Venture Global (0.5 MTPA
per plant), Sempra (2 MTPA at Cameron LNG), and Commonwealth
LNG. However, projects can also be withdrawn, as evidenced by Rio
Grande LNG dropping its 5 MTPA CCS project.

Bio-LNG and liquefied e-methane mitigate emissions by replacing
natural gas with renewable or synthetic natural gas, respectively.
Chemically identical to fossil-origin natural gas, both technologies are
entirely inter-operable with existinginfrastructure and can supportthe
decarbonisation of hard-to-abate sectors like shipping and industry.
Tokyo Gas and Mitsui in 2024 delivered 40,000 cm of bio-LNG from
landfill gas in the US through the Cameron LNG terminal to Japan.
Santos, Tokyo Gas, Toho Gas, and Osaka Gas started production at
their e-methane pilot project and launched a pre-FEED study on a
project to produce 0.3 MTPA of e-methane in Australia and export it
to Japan. Further, a global ‘e-NG’ coalition of companies from various
sectors, including international heavyweights like TotalEnergies, Shell,
and INPEX, has been formed to support the role of e-methane in the
energy transition. For both bio-LNG and liquefied e-methane, price
competitiveness will be the key challenge for project developers.

Table 2.1: Upcoming emission reduction measures (electrification and CCS) in LNG projects

Market Emission Reduction Project Project Capacity CCS Capacity
Technology (MTPA) (MTPA of CO2)

Canada Electric drive Woodfibre LNG 2.1

Canada Cedar FLNG 3.0

Canada Ksi Lisims FLNG 12.0

Canada LNG Canada phase 2 14.0

Norway Hammerfest LNG 4.3

UAE Ruwais LNG 9.6

Oman Marsa LNG 1.0

us Freeport LNG Train 4 5.1

us Cameron Train 4 6.8 2.0

us Calcasieu Pass 10.0 0.5

us Plaquemines 20.0 0.5

us Calcasieu Pass 2 20.0 0.5

Papua New Guinea Papua LNG 4.0 1.0

Australia Cccs Bonaparte (Ichthys) 8.9 2.5

Australia Bayu Undan (Darwin) 35 10.0

Qatar QatarEnergy LNG expansion NA 7.0

Indonesia Tangguh 1.4 2.7

Indonesia Abadi 9.5 In planning

Malaysia Kasawari (MLNG) 27.0 33

us Commonwealth 8.4 In planning

Source: Rystad Energy

Note: Project list is not exhaustive
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LNG Trade

Global LNG trade increased to 411.2 MT' in 2024,
an increase of 9.8 MT.
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1 Source: Rystad Energy and GIIGNL. Owing to data source and methodology change, some historical trade numbers have been restated.




China retained its
place as the
largest importer
with a total of

78.6 MT

of import
(+7.5 MT vs. 2023)

Japan imported

67.7 MT

(+1.6 MT vs. 2023)

The largest global
LNG trade flow
route continues
to be intra-Asia
Pacific trade
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The diagram only represents trade flows between the top 10 exporters and top 10 importers.
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3. LNG Trade

Global LNG trade in 2024 grew to 411.24 MT, originating from 22 exporting
markets and finding its way to 48 importing markets. Re-export loading in
2024 shrank by 3.01 MT, amounting to 4.96 MT for the year. High-level changes
in 2024 mclude rising exports from North America (+4.11 MT) a SE PaC|f| e
s*over 2023 shifting from Europe (-21.22 MT) to SERE
acific (+9.77 MT). 4 »

Courtesy H-Line Shipping




3.1
OVERVIEW

The 9.82 MT increase in 2024 LNG trade was largely driven by rising
output from the United States (+3.89 MT), Russia (+2.16 MT), Indonesia
(+2.02 MT), Australia (+1.48 MT), as well as from Trinidad and Tobago
(+1.38 MT). On the import side, volumes over the previous year shifted
to China (+7.45 MT), India (+4.19 MT), Egypt (+2.65 MT), Brazil (+2.28
MT) and South Korea (+1.84 MT). Accommodating continuous growth
of the LNG industry, global liquefaction capacity rose to 494.4 MTPA
at the end of 2024 from 488.0 MTPA a year earlier. Regasification
capacity grew to 1064.7 MT from 998.1 MT in the same period.

Asia Pacific continues to dominate LNG exports with 138.91 MT
exported in 2024, up from 134.80 MT in 2023. The Middle East
remained the second-largest LNG export region, despite a 0.44 MT
YOY decrease to 94.25 MT. North America shows the largest annual
export growth (+4.11 MT), bringing the annual LNG export volume to
88.64 MT.

The United States led global LNG exports in 2024 with 88.42 MT, rising
from 84.53 MT in 2023, followed by Australia, whose exports inched
up to 81.04 MT from 79.56 MT. Qatar continues to be the world's
third-largest LNG exporter, though the volume slipped to 77.23 MT
from 78.22 MT. Russian exports added 2.16 MT to 33.53 MT in 2024,
and was followed by Malaysia with exports of 27.73 MT.

Global LNG trade

+9.82 MT
Growth in global LNG trade

Global LNG trade reached a new record of
411.24 MT in 2024, up 2.4% from 2023

Europe had the largest change in net
imports, falling by 21.22 MT, while imports
into Asia and Asia Pacific added 12.48 MT
and 9.77 MT, respectively

Asia Pacific extends its lead as the most
significant import region with 165.09 MT of
imports in 2024

Source: Rystad Energy (2024 trade data) and GIIGNL (2023 trade data)

Courtesy Alpha Gas

LNG exporters and importers

The United States (+3.89 MT),
Russia (+2.16 MT) and Indonesia (+2.02)
drove export growth in 2024

Egypt (-2.79 MT), Algeria (-1.44 MT),
and Qatar (-0.99 MT) had the largest
decrease in 2024 exports

China (+7.45 MT), India (+4.19 MT),
Egypt (+2.65 MT) and Brazil (+2.28 MT) had
the largest import growth in 2024

LNG Trade

Asia Pacific was the largest volume taker in 2024, with imports
rising by 9.77 MT to 165.09 MT. Lower prices at the beginning of the
year opened the door for several price-sensitive markets to absorb
cargoes. Asia overtook Europe as the second-largest import region
as its imports climbed by 12.48 MT to 117.97 MT in 2024, the largest
volume increase for any region. While imports into Asia Pacific and
Asia rose largely due to high gas-for-power demand for cooling,
European LNG imports in 2024 declined over ample storage at the
beginning of the year, sluggish natural gas consumption, and strong
pipeline gas flow from Norway and Russia. Consequently, European
LNG imports declined 21.22 MT over 2023, marking 100.07 MT in
2024.

Import flow into the UK declined by 6.48 MT YOY, ending at 8.03 MT
of imports for 2024. Similarly, France, Spain, the Netherlands and
Belgium saw imports drop by 3.75 MT, 3.49 MT, 2.98 MT and 1.51
MT, respectively, in 2024. Conversely, LNG flow into China added 7.45
MT and Indian imports rose by 4.19 MT as both markets experienced
heatwaves and heightened gas-for-power demand.

Chinese imports totalled 78.64 MT, followed by Japan with 67.72
MT and South Korea with 47.01 MT. Jointly, these three markets
accounted for nearly half of global LNG imports (47.0%) in 2024.

LNG re-exports

Total re-exports amounted to 4.96 MT
in 2024

Europe dominated re-export loading in
2024 with 2.29 MT, followed by Asia Pacific
(1.91 MT)

Asia Pacific remained the largest receiver
of re-exports in 2024 (2.01 MT), followed by
Europe (1.25 MT) and Asia (1.06 MT)

The UK (-6.48 MT), France (-3.75 MT),
Spain (-3.49 MT) and the Netherlands
(-2.98 MT) had the largest decrease in net
imports in 2024
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3.2
LNG EXPORTS BY MARKET

Figure 3.1: 2024 LNG exports and market share by export market (MT)

m United States, 88.4, 21.5%
Qatar, 77.2,18.8%
Malaysia, 27.7, 6.7%
B Nigeria, 13.8, 3.4%
B Oman, 11.3, 2.8%
B Papua New Guinea, 7.7, 1.9%
B Norway, 5, 1.2%
Peru, 3.9, 1.0%
Equatorial Guinea, 3.3, 0.8%

B Cameroon, 1.3,0.3%

H Congo, 0.3,0.1%

Source: Rystad Energy

Despite delays in new projects, the US defended its position as the

W Australia, 81, 19.7%
Russia, 33.5, 8.2%
B |ndonesia, 17.6, 4.3%
B Algeria, 11.6, 2.8%
B Trinidad and Tobago, 9, 2.2%
BUAE, 5.7, 1.4%
Brunei, 4.8, 1.2%
Angola, 3.8, 0.9%
B Mozambique, 3.1, 0.7%
W Egypt, 0.8, 0.2%

B Mexico, 0.2, 0.1%

world’s largest LNG exporter in 2024, exporting a total of 88.42 MT,
equal to 21.5% of global LNG output and up 3.89 MT from 2023. The
increase was mainly driven by reduced June maintenance at Sabine
Pass in 2024 compared with 2023, and partially by the startup of
the Plaguemines export facility in late 2024. With the addition of
Plaquemines, total annual US liquefaction capacity climbed to 97.5 MT
in 2024 from 93.0 MT in 2023.

Figure 3.2: 2024 incremental LNG exports by market relative to 2023 (in MT)
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Australia maintained its position as the second-largest exporter
with export volumes of 81.04 MT in 2024, up 1.48 MT from the
previous year, comprising 19.7% of global exports. Exports from
Australia Pacific LNG rebounded from export disruptions in late
2023 due to a power outage at a loaded carrier, while the Ichthys
and Gorgon facilities faced outages in 2024.
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Qatar’s exports slipped by 0.99 MT to a total of 77.23 MT in 2024,
largely on par with the market's nameplate capacity of 77.1 MT. Qatar's
18.8% share of global LNG exports brings the joint LNG exports of the
three largest exporters in 2024 to 60.0%, down 0.4 percentage points
from 2023. Meanwhile, Russia had the second-largest export growth
over 2023, seeing volumes grow 2.16 MT to 33.53 MT in 2024, 8.2%
of global exports. Malaysian LNG exports climbed 0.97 MT to 27.73
MT in 2024 (6.7% of global exports), driven by improved feed gas
supply from greenfield gas projects. Mexico and Congo joined the list
of exporting markets in 2024 as FLNGs came online - Altamira LNG in
Mexico and Congo Marine XII FLNG in Congo.

Of all 22 export markets, six recorded a decline in exports in 2024,
while 16, including newcomers Mexico and Congo, showed an
increase. As in 2023, the largest decline came from Egypt (-2.79 MT),
whose exports dropped by 3.41 MT in 2023 due to rising domestic
demand and falling supply. Algeria had the second-largest decline
in LNG exports in 2024, dropping 1.44 MT to 11.59 MT, due to
maintenance. Apart from the US, Australia, and Russia, markets with
larger export increases included Indonesia (+2.02 MT), Trinidad and
Tobago (+1.38 MT), Malaysia (+0.97 MT), and Nigeria (+0.82 MT).

The balance between export regions shifted somewhat in 2024. Asia
Pacific defended its prime position with 138.91 MT, followed by the
Middle East with 94.25 MT. Export growth was most significant in
Asia Pacific and in North America, where Mexico joined the side of

Figure 3.3: Re-exports loaded by re-loading market in 2024 (MT)

Source: Rystad Energy

2 Note that only non-domestic re-export trade is considered.

LNG Trade

LNG exporters. The regions gained 4.10 MT and 4.11 MT over 2024,
respectively, ending at 138.91 MT in Asia Pacific and 88.64 MT in
North America. Exports fell by 2.31 MT to 37.98 MT in Africa, driven
by declining output in Egypt and Algeria.

Re-export trade dropped by 37.7% to 4.96 MT in 2024, amounting to
1.2% of global LNG trade? At the same time, the number of markets
performing re-export loading fell to 13 from 21 last year. Europe
and Asia Pacific continue to be the regions with most re-exports
loaded, indicating shares of 46.1% for Europe and 38.4% for Asia
Pacific. Belgium (0.85 MT), Indonesia (0.85 MT), and Spain (0.78 MT)
hold the top three positions for re-exporting LNG in 2024, followed
by Singapore (0.54 MT), South Korea (0.52 MT), and China (0.46 MT).
Unlike in 2023, India also re-loaded cargoes in 2024, through the
Kochi terminal.

Markets that received re-exports fell to 25 in 2024 from 32 in 2023,
with China (0.88 MT), South Korea (0.77 MT) and Japan (0.59 MT) as
the largest re-export takers. Egypt joined the list of markets receiving
re-exports in 2024 following a further decline in production and rising
need for imports. Asia Pacific (2.01 MT), Europe (1.25 MT) and Asia
(1.06 MT) were the three regions receiving the most re-exports in
2024. The absorption of re-exports in Europe more than halved in
2024, in line with overall falling absorption of LNG cargoes in Europe
for the year.
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Figure 3.4: Re-exports received in 2024 by receiving market (MT)
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Source: Rystad Energy
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