Annex 2: Environmental impacts in the supply chain

The impacts of using LNG on the climate are complex. The state of research is incomplete and
inconsistent, and the overall assessment crucially depends on the source. Throughout the
entire production and utilization chain, LNG causes significant emissions and impacts on our
environment.

This chain follows the stages:

Exploration -> Gas extraction -> Gas processing -> Liquefaction -> Transport -> Discharge and
storage -> Regasification and injection -> Utilization

For example:

In 2022, 79% of the total US dry gas production was extracted through fracking.” Meanwhile, in
2023, Germany sourced 84% of its LNG from the United States.? While the combustion of
natural gas indeed emits fewer greenhouse gases than, for example, coal, a comprehensive
view suggests that LNG is likely significantly more climate-damaging than other fossil fuels.
While extraction, processing, and transport are very energy-intensive, much of the climate
impact results from methane emissions. Over a 100-year period, methane has 28 times greater
global warming potential than CO». Calculated over a 20-year period, methane is 84 times more
potent than CO,.2 Methane leaks occur along the entire gas utilization chain. They result from
drilling, can occur during any transfer operation, or during storage due to faulty equipment.

Despite the significant risks posed by LNG use for the climate, the industry is experiencing a
strong boom. The US is forecast to increase its shale gas and tight oil production by 130% from
2022 to 2050.* LNG export capacity from North America is likely to more than double through
2027, with five LNG export projects currently under construction in the US, two in Canada, and
three in Mexico.® The expansion is linked to European buyers, with European companies having
agreed to 10 contracts for shale gas in 2022 alone.® Even though the US administration recently
imposed a pause on yet-to-be-approved LNG projects in the USA, the industry will continue to
grow worldwide. This is especially true considering the expectation that if Trump is re-elected,
there will likely be an immediate, possibly intensified, resumption of all LNG projects.’

From 2026, the LNG terminal in Brunsbuttel will be supplied with 2 million tons of LNG from
Qatar over 15 years.® Qatar's natural gas extraction also poses significant risks to the climate.
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The country is estimated to have the world's largest natural gas reserves. With complete
exploitation and utilization of its natural gas and oil reserves, CO, emissions of 50 billion tons
are assumed.’ In 2022, the entire world emitted approximately 37 billion tons.' A reduction in
extraction is not in sight. Qatar is on track to significantly increase both its extraction and export
capacities, securing this through contractual agreements, especially with Germany."

Australia has also significantly increased its extraction and export capacities in recent years. In
2022, the island surpassed Qatar as the world's largest exporter of LNG, with a total export
volume of approximately 78.5 million tons, accounting for about 20% of total LNG shipments.'?

Fracking not only plays a major role in terms of climate change but also has severe
environmental and health impacts on local communities in fracking regions. Unconventional oil
and gas development (UOGD) is water-intensive, produces vast quantities of wastewater, emits
greenhouse gases such as methane, releases toxic air pollutants, and generates noise. It
contributes to habitat loss and degradation, disrupts migratory pathways, has been linked to
direct mortality, and can alter species interactions, population dynamics, and disease dynamics.
There is an association between residential proximity to or density of UOGD activity and
increased adverse pregnancy outcomes, cancer incidence, hospitalizations, asthma
exacerbations, sexually transmitted diseases, mental health issues, and traffic accidents.™
Because of these impacts, Ireland has called for a halt to imports of fracked gas.™

LNG transport is also associated with climate-relevant emissions. These arise on the one hand
from the operation of a container shipping fleet that must transport LNG from the exporting to
the importing country, and on the other hand from methane leaks occurring during this process.
While the actual extent of emissions is unclear due to the uncertain data situation, it is certain
that LNG transport is especially associated with the risk of releasing highly climate-relevant
methane. Examples for research on this topic are Balcombe et al, 2022 or Miinter/Liebich,
2023.16

Overall, it is estimated that LNG transport ships emitted 10.10 million tons of CO, equivalent in
European waters in 2022. Compared to 2021, this represents a 50% increase from the previous
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year. Meanwhile, the International Maritime Organization has set a target in July 2023 to reduce
greenhouse gas emissions from international shipping by at least 40% by 2030."”

Similarly, the situation arises with the loading, storage, and regasification of LNG. It is also
unclear and highly situational to what extent greenhouse gases are released in this step of the
chain, but it is certain that it happens.

The Federal Environment Agency of Germany provides a good overview of LNG chain
emissions.'® A study by Robert W. Howarth also attracted considerable attention, attempting a
comprehensive assessment of emissions from LNG use in the USA."

Studies show that the combustion of natural gas imported through the planned LNG terminals
will cause high CO2 emissions. These emissions will make it nearly impossible for Germany to
achieve its climate targets. If Germany were to use 100% of the eleven LNG terminals, CO2
emissions from the combustion of the imported gas would account for 140 MtCO; per year
from the end of 2026. This would be a third of the greenhouse gas emissions permissible under
the target path in 2030 under the Klimaschutzgesetz (KSG), the German climate law. This does
not include CO; and fugitive methane emissions from production and transport.?® According to
other calculations, the current most likely seven LNG terminals alone would emit 2.1 gigatons
of CO; over their lifetime, thus consume three quarters of Germany's remaining budget to
comply with the Paris climate limit of 1.5-degree (3100 MtCO,).?’
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