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Abstract  Although hydrofluorocarbons (HFCs) do not deplete the stratospheric ozone layer, a few of these have high Global Warming
Potentials (GWPs) ranging from 12 to 14 000. At present, these chemicals are widespread in air conditioners, refrigerators, aerosols,
foams, and other products. This study systematically analyzed HFC allowance allocation systems and the practical experiences from the
European Union and United States. The focus is on analyzing HFC control concepts, quota allocation mechanisms, and calculation rules
in the EU and US, as well as the characteristics of the two systems. It has been observed that both the EU and US have adopted
synergistic approaches to protect the ozone layer and address climate change. They jointly promote the implementation of the Kigali
Amendment and achievement of climate neutrality goals, and reduce HFCs through economic measures and market mechanisms.
Specifically, the EU was the first to adopt paid quotas, thereby strengthening the market constraints. Meanwhile, the US flexibly used
market tools, including free quotas with a quota transfer offset system. Additionally, both have established quota-accounting methods
based on the GWP values of substances, and the US has developed a toolbox for HFC quota allocation. China implemented the HFCs
quota licensing system in 2024. The experiences of the HFC allowance allocation systems in the EU and US can provide references for
China’s compliance with the Kigali Amendment.
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Fig.1 The emissions of fluorinated greenhouse gases in the
European Union (27 countries) from 1990 to 2022
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1990 to 2022
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Fig.3 Comparison the timeline of the HFCs phase down under the EU’s F-Gas and the Kigali Amendment
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Fig.4 The phasedown limit of HFCs production and consumption in United States under the Kigali Amendment
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Tab.2 The maximum amount of HFCs allowed to be placed

on the Union market in a given year

ARy X ] HEg KA/ (1 COLe) 7 2015 FEHEAE L 1/%
2025—2026 42 874 410 243
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2036—2038 6782 265 3.8
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HEY 4% HFCs

R-401A 16 HFC-227ea 3220
R-404A 3922 HFC-236¢h 1340
R-407C 1774 HFC-236ea 1370
R-410A 2088 HFC-236fa 9810
R-448A 1386 HFC-245ca 693
R-449A 1396 HFC-43-10mee 1640
R-449B 1411 HFC-32 675
R-507A 3985 HFC-125 3500

Z ¥ HFCs HFC-143a 4470
HFC-134 1100 HFC-41 92
HFC-134a 1430 HFC-152 53
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