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Policy Brief: Climate change impacts of plastics

The environmental impact of plastics is multi-fold, contributing to the triple planetary crisis of climate change, biodiversity loss, and pollution. Plastic pollution and climate change are intrinsically interconnected issues. The plastics value chain has a significant climate impact throughout the life cycle from extraction of fossil fuel to production to end-of-life disposal. However, up-and downstream greenhouse gas (GHG) emissions from plastics production and disposal are often not taken into consideration and may have been overlooked in the INC negotiation process. This Policy brief delves into the ways in which plastic contributes to the emission of GHGs throughout its life cycle.

Climate change impact of the plastics life cycle

Studies estimate that plastics account for around 3-8% of global GHG emissions, and it is projected to double by 2060 [START_REF] Zheng | Strategies to reduce the global carbon footprint of plastics[END_REF][START_REF] Meng | Planet-compatible pathways for transitioning the chemical industry[END_REF][START_REF] Ciel | Plastic & climate: the hidden costs of a plastic planet[END_REF][START_REF]Global Plastics Outlook -Policy Scenarios to[END_REF].

 Most of the GHG emissions from the plastic industry are in the form of carbon dioxide (CO2) and are related to the energy used at various stages of the plastic life cycle, including extraction of fossil fuels, production of monomers, resins, and additives, plastic conversion, and end-of-life management. There are also process emissions that include CO2 as well as other GHGs (e.g., fugitive methane emissions from upstream oil and gas operations) [START_REF] Zheng | Strategies to reduce the global carbon footprint of plastics[END_REF][START_REF]Climate Change 2022 -Mitigation of Climate Change Working Group III Contribution to the Sixth Assessment Report of the Intergovernmental Panel on Climate Change Summary for Policymakers[END_REF].

 99% of plastic polymers and chemical additives are made from fossil fuel feedstocks [START_REF] Levi | Mapping Global Flows of Chemicals: From Fossil Fuel Feedstocks to Chemical Products[END_REF]. Almost 15% of crude oil production goes to the petrochemicals sector with plastics as the largest end-use product [START_REF] Iea | The Future of Petrochemicals[END_REF]. Combustion of oil and gas is also required for power and high-temperature heat demand in the production of plastics.

 Estimates indicate that plastics and other petrochemicals industries will drive half of the growth in demand of fossil fuel production by 2050 [START_REF] Iea | The Future of Petrochemicals[END_REF]. The extraction, refining, and transportation of petrochemicals for plastic production involves various energy and emission-intensive processes.

 However, most studies of resin or monomer production ignore previous steps, thus providing a rather incomplete picture and underestimating the full climate impact [START_REF]Convention on Plastic Pollution Essential Elements: Virgin Plastic Production and Consumption[END_REF].

 Studies estimate that emissions from end-of-life processes contribute to around 10% of total emissions from the plastic lifecycle, mainly from incineration. While production is the major concern for climate impact, continued mismanagement of end-of-life plastics presents a significant GHG emissions issue going forward [START_REF] Zheng | Strategies to reduce the global carbon footprint of plastics[END_REF][START_REF] Stegmann | Plastic futures and their CO2 emissions[END_REF].

 Incineration, in which about 20% of the plastic waste currently ends, is an energy and emissionintensive process [START_REF]Global Plastics Outlook -Policy Scenarios to[END_REF]. Waste-to-energy is another form of incineration that uses plastic waste as an energy source [START_REF] Vlasopoulos | Life cycle assessment of plastic waste and energy recovery[END_REF]. However, burning fossil fuel-based plastic waste is not better for the climate than burning other fossil fuels [START_REF] Meng | Planet-compatible pathways for transitioning the chemical industry[END_REF][START_REF] Stegmann | Plastic futures and their CO2 emissions[END_REF]. It also generates toxic air pollution that is harmful to human health due to the chemicals released, and is particularly harmful to often-adjacent lower-income communities already impacted by climate change [START_REF]Chemicals in Plastics -A Technical Report[END_REF]. Some of these emissions could possibly be captured with carbon capture technologies, but these technologies remain largely unproven at scale, with concerns of cost and long-term mitigation impact [START_REF] Istrate | Prospective analysis of the optimal capacity, economics and carbon footprint of energy recovery from municipal solid waste incineration[END_REF][START_REF] Kleijne | Limits to Paris compatibility of CO2 capture and utilization[END_REF].

 Mechanical recycling can lead to GHG emission reductions by avoiding incineration and reducing virgin plastic production. However, the quality of the material is often reduced, so the final product may not provide the same functionality [START_REF] Schyns | Mechanical Recycling of Packaging Plastics: A Review[END_REF]. Because of degradation, mechanically recycled products may still end up being incinerated after a few cycles, which must be avoided through other end-oflife treatment processes [START_REF] Kortsen | A plastics hierarchy of fates: sustainable choices for a circular future[END_REF]. Delayed incineration negates short-term emission reductions and is not part of a sustainable recycling system [START_REF] Stegmann | Plastic futures and their CO2 emissions[END_REF][START_REF] Kortsen | A plastics hierarchy of fates: sustainable choices for a circular future[END_REF]  Chemical recycling processes are energy and emission-intensive [START_REF]Industrial Transformation 2050 -Pathways to Net-Zero Emissions from EU Heavy Industry[END_REF][START_REF] Meys | Towards a circular economy for plastic packaging wastes -the environmental potential of chemical recycling[END_REF], and depending on the recycling process (e.g. feedstock recycling, depolymerization and purification), the emissions intensity of recycling may be higher than that of virgin plastic production. Chemical recycling of plastics is also linked to generation of toxic materials [START_REF]Chemicals in Plastics -A Technical Report[END_REF].

 Landfill waste, in which about 40% of plastic waste current ends, is another source of GHG emissions with potential for additional GHG leakage with decomposition over time [START_REF]Global Plastics Outlook -Policy Scenarios to[END_REF][START_REF] Tenhunen-Lunkka | Greenhouse Gas Emission Reduction Potential of European Union's Circularity Related Targets for Plastics[END_REF].

How can the treaty include climate change?

The combined effects of plastics pollution and climate change can have a disproportionate impact on already vulnerable populations through increased exposure to pollution, extreme weather events, and the health risks associated with the spread of vector diseases and heat exposure [START_REF]The Minderoo-Monaco Commission on Plastics and Human Health[END_REF].

To simultaneously reduce plastic pollution and the climate change impacts of plastics the plastic treaty could consider designing strategies, such as control measures across the lifecycle of plastic, that weigh the overall impacts of alternate upstream and downstream trajectories, including but not limited to plastic production caps, reduce, reuse, and recycling.

Current plastic production is contributing to the devastating human health consequences associated with the triple planetary crisis of climate change, biodiversity loss, and pollution [START_REF]Global Plastics Outlook -Policy Scenarios to[END_REF][START_REF] Bauer | Plastics and climate change-Breaking carbon lock-ins through three mitigation pathways[END_REF]. A robust and science-based approach is essential if the plastics treaty is to be effective, providing a narrative rooted in the scientific evidence explicitly addressing the consequences of fossil fuel extraction, conversion, and disposal, and offering transparent guidance on potential pathways for global cooperation and action towards a more sustainable and healthy future.
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