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Office of Fossil Energy and Carbon Management
U.S. Department of Energy

Forrestal Building

1000 Independence Avenue, SW

Washington, DC 20585

To Whom It May Concern,

Subject: ANGEA Response to DOE Study - 2024 LNG Export Study: Energy,
Economic, and Environmental Assessment of U.S. LNG Exports

Established in 2021, the Asia Natural Gas & Energy Association (ANGEA) is an industry
representative body for global energy companies covering Asia's entire gas supply chain,
from production to transportation and consumption. Our members are at the forefront of
global efforts to develop low-carbon energy solutions that will help drive Asia (and the
world) towards a net zero future. ANGEA works with governments and industry to help
Asian nations reach their economic, social and environmental objectives.

ANGEA welcomes the resumption of LNG exports approvals under the Trump
Administration, and sees this as a positive step for Asia’s energy future. ANGEA strongly
believes that an extended pause in US LNG exports could have had significant negative
implications for the Asia-Pacific region and global decarbonisation efforts. This includes:

e Energy Security in the Asia-Pacific: Countries in the Asia-Pacific region,
including Japan, South Korea, Taiwan and emerging economies like India and
Southeast Asia, depend on LNG imports for their energy. A pause will lead to
tighter supply, impacting energy costs within the region. Many of these nations
have limited domestic gas resources, meaning that a sudden halt in access will
create supply gaps, which will likely push countries towards increased coal or oil
usage.

e Supply Chain Disruptions: US LNG provides nations with a flexible and reliable
energy supply and plays a critical role in stabilising the global energy market. Any
pause to LNG export permits could lead to increased market volatility, creating
difficulty for countries to secure long-term, affordable contracts. This vulnerability
is particularly felt in emerging economies in the Asia-Pacific. These developing
nations have fewer financial resources to compete for LNG, which could lead to
energy shortages or greater dependance on coal or oil. LNG provides a buffer
against supply chain disruptions, ensuring countries are not overly reliant on any
one energy source. The IEA has recognised that countries that have diversified
energy portfolios experience 20-30 per cent less volatility in their energy costs,
making them more resilient in the face of global market fluctuations. We’'ve seen
market volatility play out in Europe, with their reliance on Russia and the
accompanying disruptions that have occurred as part of the war in Ukraine.

e Decarbonisation Goals: One of the major advantages of LNG is its relatively low
emissions profile. Coal-to-gas switching can reduce emissions by 50 per cent when
producing electricity. Additionally, LNG combustion emits almost zero particulate
matter or sulphur, which are significant contributors to air pollution and health
issues in urban centres. This shows how LNG can help us achieve carbon neutrality
by enabling near-term reductions in emissions while renewable energy
infrastructure is developed. Countries like South Korea and Japan have set
ambitious goals to phase out coal. LNG plays an important part in their ambitions
to target carbon neutrality by 2050. However, without a stable supply of LNG,
countries may have to revert to coal. The Asia-Pacific region is responsible for a
significant portion of global CO2 emissions. Any disruption in cleaner fuel supplies
could delay efforts to reduce emissions and ultimately achieve net-zero targets.



¢ Renewable Integration: LNG power plants provide flexibility and can be ramped
up quickly, complementing the intermittent nature of renewables like wind and
solar. There will be times where renewable sources cannot generate power due to
lack of sunlight or wind. In these situations, LNG can quickly ramp up to bridge the
gap. A reduction in LNG supply can hinder the ability of countries to balance their
power grids while increasing renewable energy capacity. Network managers and
regulators in Australia; in the United States; in Europe and elsewhere all readily
recognise the critical role that natural gas plays as part of the electricity network
“spine” in any network that includes intermittant renewable energy sources.

ANGEA commissioned energy experts Wood Mackenzie to conduct a detailed study on the
impact in Asian markets from limited new US LNG developments. Wood Mackenzie is the
leading global provider of data and analytics solutions for the renewables, energy, and
natural resources sectors and the company’s services include data, analytics, insight,
events and consultancy.

The attached Executive Summary report highlights the key findings from the Wood
Mackenzie study and is based on the company’s independent views on global LNG
market fundamentals. Wood Mackenzie modelled two scenarios: one in which the halt to
U.S. LNG export approvals to non-FTA free trade agreement countries is lifted early in
2025 and another in which this ‘pause’ stays in place longer-term. It concluded that the
latter scenario will result in increased LNG prices in Asia, driving additional coal
consumption and increased emissions. Specifically, Wood Mackenzie estimates that if
the US LNG export pause continued, it would have led to a 30 per cent rise in global LNG
prices it will result in Asia using 95 million tonnes of additional coal usage in 2035. This
would lead to an additional 100 million tonnes of CO2 emissions in that year, which is
equivalent to adding around 20 million cars to the world’s vehicle fleet.

ANGEA is very happy to engage with the US Department of Energy to provide inputs on

the impact of U.S. policies on the Asian energy markets.

Yours sincerely,

f
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Paul Everingham
Chief Executive
Asia Natural Gas & Energy Association



m mgggenzie

Asia LNG Demand
Assessment

Executive Summary of Report prepared for ANGEA

October 2024




Executive Summary

Wood Mackenzie anticipates strong growth in Asian LNG demand and opines that lower
US volumes will drive prices upwards thereby eroding gas demand in emerging Asia

Summary of Takeaways

Key Takeaways

1

Wood Mackenzie's view is for Asian LNG demand to increase from 270 mmtpa to 510 mmtpa during 2024-50, with a significant share of that demand growth
coming from emerging Asian markets, supported by economic growth as well as lower LNG prices and despite substantial growth of renewables. Our
forecasts for gas demand growth in these emerging Asian countries is anchored on adequate LNG supply availability keeping prices affordable, given these
markets are price sensitive and oil indexed slopes >13-13.5%% are generally not affordable. We also note that our gas demand forecasts are higher than
IEA’s APS and STEPS scenarios, partly because of a less optimistic view on renewables development as we do foresee project implementation challenges in
several countries

US policy relating to the current pause on non-FTA approvals is partly guided by assumptions on higher renewables being built in Asia, based on
IEA forecasts, but could prove detrimental and erode Asian gas demand by raising LNG prices:

Wood

In 2023, ~20% of the global LNG supply of 410 mmtpa came from US projects and in our base case, where we currently assume that the pause on
non-FTA approvals for US LNG projects will be relaxed in 2025, we expect that 1/3™ of the global LNG supply in 2035 will come from US projects

US supply has transformed LNG into a global and commoditised market. Delivered Henry Hub indexed LNG prices into Asia have also helped in
keeping a check on oil indexed slopes in the region, as the buyers are comparing the delivered cost of US LNG into Asia while deciding the slopes that
they are willing to pay for oil-indexed deals. Additionally, US LNG has been instrumental to help Europe balance the market as Russia has started to
weaponize gas by curtailing pipeline EU exports

If new pre-FID LNG volumes from US were not going to be available anymore, buyers will lose the optionality to secure seemingly limitless LNG
supply at competitive prices and would be left in the hands of limited other suppliers. This would happen a time when geopolitical tensions limit supply
developments from other big resource holders, including Russia and East Africa. We opine this will provide upward pressure on prices

The break-even costs for many of the non-US projects, which will need to be developed in the absence of new pre-FID US LNG, are higher than the
forecast delivered prices for Henry Hub indexed volumes from US into Asia. Thus, long-term contract prices in Asia will rise if the non-FTA pause is
not lifted. Additionally, this will end up eroding gas demand, especially in the emerging Asian markets in South Asia and Southeast Asia, wherein
countries will need to make a switch to coal and oil for affordability reasons, resulting in incremental GHG emissions

Mackenzie Source: Wood Mackenzie



Executive Summary

Asia is the key region for global LNG demand growth; its trajectory is shaped by China
till mid-2030s, whilst South and Southeast Asia drive growth in the longer term

Asia LNG Demand Outlook

Asia LNG Demand by Region

1

Key Commentary

Asia is home to the largest growing LNG regions in the world and demand is

in early 2030’s, as piped gas

500 imports ramp up

2024 2026 2028 2030 2032 2034 2036 2038 2040 2042 2044 2046 2048 2050

m JKT mChina ®Southeast Asia ®India mSouth Asia (ex India) ®Others

600 Chinese LNG demand will peak expected to almost double from ~270 mmtpa in 2024 to reach ~510 mmtpa by 2050

Chinese LNG demand will grow rapidly from 76 mmtpa in 2024 to peak at 150
mmtpa by 2032 before declining thereafter to 115 mmtpa by 2050. In the short to
medium term, the expansion of total gas demand and limited incremental pipeline
gas imports will drive LNG demand. However, a combination of slowing demand
growth in 2030s and the start-up of new pipeline import projects (Power of
Siberia 2 and Line D) will limit LNG demand

Emerging Asia (Southeast and South Asia) LNG demand will increase rapidly
in the 2030s as gas demand grows while production from legacy fields depletes.
Moreover, to unlock latent LNG demand in the 2020s, the region needs to
expand gas infrastructure and reflect LNG import costs in gas pricing — both of
which are currently being evaluated by policy makers and is likely to yield results
in the next decade. It is also worth pointing that these markets are extremely
price sensitive and have typically switched to coal and oil when LNG prices rise
and hence affordable prices are key to realising this demand growth

Note: South Asia (ex India) includes Pakistan, Bangladesh and Sri Lanka. Southeast Asia includes Indonesia, Malaysia, Myanmar, Philippines, Singapore,

Wood Thailand, and Vietnam.
Mackenzie Source: Wood Mackenzie
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The LNG supply surge during 2026-28 will balance the market during the second half of
this decade but new projects will be required to meet demand from 2030
Global LNG Supply-Demand Balance
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200 mmtpa of under-construction LNG supply capacity will come to market by end of this decade, despite some delays included in our forecast to planned
project schedules but tightness in global supply chains and labour shortages could result in the risk of additional construction slippages

Beginning 2030, a supply-demand gap starts to open but there are several potential projects, including in US Gulf Coast, Qatar as well as other countries
and FLNG opportunities, that could get developed to meet this gap

Wood
Mackenzie Source: Wood Mackenzie 4



Executive Summary 0

Our view of lower renewables, in comparison to IEA, is driven by several project implementation
challenges that we currently foresee for project developments in the region

Challenges for Renewables Projects in Asia

1. Grid challenges

Lack of battery storage at commercially
attractive prices, is hindering the ability of
power transmission grids to integrate
intermittent generation from renewables.
Power curtailment when grids face a
surge of renewables is reducing investor
returns and negatively impacting new
projects e.g. several foreign investors
have exited Vietham recently

2. Land acquisition and lack of regulations
Land acquisition remains an issue in many of the
Asian countries (e.g. India, Thailand) and some
countries lack a comprehensive policy framework
for developing renewable energy projects

Challenges for
Renewable
Projects in Asia

3. Unattractive tariff regime

Power tariffs in several countries,
especially for residential and commercial
sectors, are subsidised. This impacts the
attractiveness to build distributed solar
projects when such tariffs are ended

There are also other country specific challenges. For example, Bangladesh is densely populated and
y Wood developing projects close to demand centres in Dhaka can be challenging. Also, some countries (e.g.,
Mackenzie Source: Wood Mackenzie Thailand, Indonesia) have limited onshore wind potential due to low wind speeds
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We forecast that the global LNG market will be increasingly supplied by US LNG over
the coming years, but the current non-FTA pause could limit/delay the potential
US LNG Share of Global LNG Supply

% US LNG of Global LNG in 202 % US LNG of Global LNG in 2028 % US LNG of Global LNG in 2035

Global LNG: 408 mmtpa Global LNG: 560 mmtpa Global LNG: 648 mmtpa

*  44% Operational
« 38%U/IC
*  18% Pre-FID

= US = Other = US - Other = US Other

¢ 60% Operational
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m Wood
Mackenzie Source: Wood Mackenzie



Executive Summary

The LNG market will be fundamentally different in the absence of new pre-FID LNG

from the US

Implications of limited pre-FID US LNG projects

Particulars

Buyers will have to face a
market without the potential
to develop the most flexible
source of supply

Increase in oil-indexation
levels

European security of supply

Details

US LNG has transformed the LNG market into a more global and commoditised market. Abundant resources, genuine competition
amongst US LNG developers, and destination flexibility provide buyers with a unique and cost competitive option to secure LNG. It
also ensures the market has the potential to develop much additional LNG supply at a relatively fixed and competitive cost. If that
was not going to be available anymore, buyers will lose the optionality to secure seemingly limitless LNG supply at competitive
prices and would be left in the hands of limited other suppliers. This would happen a time when geopoalitical tensions limit supply
developments from other big resource holders, including Russia and East Africa.

Delivered HH indexed prices into Asia have supported in keeping a check on oil indexed slopes in the region. However, in the
absence of US LNG, it is likely that the slopes will go beyond the levels affordable in many of the emerging Asian (South Asia and
Southeast Asia) markets, thereby resulting in demand destruction

This will result in consumers in emerging Asian markets switching to coal or oil and also result in higher emissions, thereby
delaying the net zero targets for many countries

US LNG has been instrumental to help EU balance the market as Russia has started to weaponize gas curtailing pipeline EU
exports. EU does have ambitious targets to reduce gas demand in the long term, but progress is slow, beyond renewable
investments in the power sector, and there is increased consensus that gas demand will have more longevity than what policy
makers hope for. US LNG imports will remain vital for a balanced EU gas market, also considering that pipeline imports from
Algeria and Norway are set to decline substantially post 2030. EU continues to depend on Russian imports for 15% of its supply,
once pipeline and LNG imports are considered. Lack of additional US LNG developments risk EU having to depend on Russian
LNG for the foreseeable future

y Wood |
Mackenzie Source: Wood Mackenzie
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Our modelling suggests that delays to the US projects driven by non-FTA approvals
will increase the reliance on less cost competitive projects to meet demand
Implications in 2035 from delays to US LNG projects that are currently awaiting non-FTA approval

Delivered LNG costs curve to Japan (2035) — Base Case Delivered LNG costs curve to Japan (2035) — Non-FTA Sensitivity
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Charts shows the delivered DES cost to Japan for LNG projects versus capacity. Short Run Marginal Cost is used for post-FID projects, Long Run Marginal Cost is used for pre-FID projects.

y Wood |
Mackenzie Source: Wood Mackenzie
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LT LNG prices are likely to trend upwards if the non-FTA pause continues and higher
prices will end up eroding demand in emerging Asian markets

Price implication from delays to US projects due to non-FTA pause

14 US LNG will help to keep a check on price increase and absence of US volumes
could drive prices towards the upper end of the range

12 14% Brent + 0.5

10 11% Brent + 0.5

US$/mmbtu

Qatar Papua New Guinea us Congo United Arab Emirates Mozambique
s FOB = Shipping === 11%Brent+0.5 === 14% Brent+ 0.5

Notes:
1) The charts shows DES cost into NE Asia and references the following projects: Qatar: North Field West and North Field South Project, PNG: Papua Project, US: US LNG 2.5 Toll Fee

Project, Congo: Marine XlI Project, UAE: Ruwais (Abu Dhabi) Project, Mozambique: Area 1 Project
2) The costs of integrated projects are discounted at 12%. Segmented projects — at a 10% discount rate for LNG plant, and a 15% discount rate for upstream. Taxes are included.
US Upstream assumption = 115% X Henry Hub (US$4.05/mmbtu). Shipping costs are based on the 174k m3 SSGI

y Wood
Mackenzie Source: Wood Mackenzie
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As an example, if rising prices erode ~30% demand in emerging Asia in 2035, coal
consumption could increase by 95 million tons
The increase of coal consumption will lead to ~100 million tons incremental CO2 emissions

Incremental Coal Consumption and incremental CO2

Emerging Asia LNG Demand (2035) emission (2035) if rising prices erode ~30% demand

Affordability is a key element of the energy ~100 million tons is

180 162 mmtpa trilemmaand price increases will erode demand 120 Coal equivalent
160 / 98 / to emissions from
T 140 95 ~20 million
= cars annually
c 114 mmtpa
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2035 LNG Demand 2035 LNG Demand ) o
(Base Case) (No New US LNG Supply) B Consumption m CO2 emission

B Southeast Asia ®India ®South Asia (ex India)

. o . . ) Note: The incremental coal consumption is estimated based on 30% of 2035 LNG demand
Note: South Asia (ex India) includes Pakistan, Bangladesh and Sri Lanka. Southeast Asia 100% displaced by coal. CO, emission are estimated using IEA CO, Factors for Coal
includes Indonesia, Malaysia, Myanmar, Philippines, Singapore, Thailand, and Vietnam. (95.92 kg CO2/ mmbtu). Coal currently accounts for ~65% of the total emissions in Asia

y Wood
Mackenzie Source: Wood Mackenzie 10



Disclaimer

These materials, including any updates to them, are published by and remain
subject to the copyright of the Wood Mackenzie group ("Wood Mackenzie"),

or its third-party licensors (“Licensors”) as relevant, and are made available to
clients of Wood Mackenzie under terms agreed between Wood Mackenzie and
those clients. The use of these materials is governed by the terms and conditions
of the agreement under which they were provided. The content and conclusions
contained are confidential and may not be disclosed to any other person without
Wood Mackenzie's prior written permission. Wood Mackenzie makes no warranty
or representation about the accuracy or completeness of the information and data
contained in these materials, which are provided 'as is'. The opinions expressed

in these materials are those of Wood Mackenzie, and do not necessarily represent
our Licensors’ position or views. Nothing contained in them constitutes an offer

to buy or to sell securities, or investment advice. Wood Mackenzie's products do
not provide a comprehensive analysis of the financial position or prospects of any
company or entity and nothing in any such product should be taken as comment
regarding the value of the securities of any entity. If, notwithstanding the foregoing,
you or any other person relies upon these materials in any way, Wood Mackenzie
does not accept, and hereby disclaims to the extent permitted by law, all liability
for any loss and damage suffered arising in connection with such reliance.

Copyright © 2024, Wood Mackenzie Limited. All rights reserved.

y Wood
Mackenzie
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Europe +44 131 243 4477
Americas +1 713 470 1700

Asia Pacific +65 6518 0888

Email contactus@woodmac.com
Website www.woodmac.com

Wood Mackenzie™ is a trusted intelligence provider, empowering decision-makers with unique insight on the
world’s natural resources. We are a leading research and consultancy business for the global energy, power
and renewables, subsurface, chemicals, and metals and mining industries.

For more information visit: woodmac.com

WOOD MACKENZIE is a trademark of Wood Mackenzie Limited and is the subject of trademark registrations
and/or applications in the European Community, the USA and other countries around the world.
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