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Montreal Protocol Is Successfully Tackling Climate Threat  

After Saving Ozone Layer 

 

10-year anniversary of Kigali Amendment celebrates avoiding up to 0.5ºC of warming 

 

• The world has successfully phased out nearly 100 fluorinated gases—CFCs and their replacements—by nearly 

100%.1  

o The phaseouts started in the 1970s with boycotts of spray cans using CFCs as propellants. 

o This was followed in 1987 with the binding 1987 Montreal Protocol on Substances that Deplete the Ozone 

Layer, now recognized as the world’s most successful environmental treaty.2  

• The success reducing “f-gases” will avoid 0.5–1ºC of warming by mid-century3 and effectively delay warming up 

to 45 years.4  

• The Montreal Protocol is on course to avoid a planet-saving 2.5°C of global warming by 2100.5  

o Of the 2.5°C of avoided warming, 1.7°C is from reducing the super f-gases.  

o Another 0.85°C (0.65°–1.0°C) is from repairing the ozone layer and keeping excess UVB radiation from 

destroying forests and other sinks. 

o By the end of the century, this will save 325 to 690 billion tonnes of CO2 held in plants and soils—

representing up to 17 years of avoided CO2 emissions. 

• Phasing down HFCs will, on its own, avoid up to 0.5ºC of warming by 2100,6 equivalent to avoiding emissions 

of 420 GtCO2e
7—more than 10 years of CO2 emissions—with 0.1ºC avoided by 2050.8  

• The 2016 Kigali Amendment to the Montreal Protocol set an initial HFC phasedown schedule that will deliver 

most of this reduction.9 

• Adding improvements in energy efficiency can double the climate benefits of the Kigali Amendment10  and 

increase the combined HFC and energy-related climate benefits—over just the next four decades—to 460 

GtCO2e.11  

o This number combines ambitious implementation of the Kigali Amendment HFC phasedown schedule 

with increased energy efficiency in cooling appliances, but does not include HFC-23, which the Montreal 

Protocol’s Scientific Assessment Panel estimates at 15% of the total radiative forcing from HFCs in 

2019.12  

• Much of the 61 GtCO2e of f-gases that will enter the market and be embedded in products by 2050 (and the 91 

GtCO2e that will enter by 2100) can be reduced with robust lifecycle refrigerant management that avoids leaks, 

promotes recovery, and increases reclamation.13 

• In addition, the successful actions to phase out CFCs and their replacements put the protective ozone layer on the 

path to recovery by 2066.14  

o This is avoiding hundreds of millions of cases of skin cancer and cataracts in the US alone.15  

o It is delivering an estimated $2 to $9.5 trillion in savings to society,16 depending on the social cost assigned 

to carbon.  

• If all of the cost of phasing out f-gases through the Montreal Protocol’s Multilateral Fund were assigned to climate 

protection—rather than ozone protection—the cost of climate mitigation would be less than $0.10 per tonne of 

CO2e.17  

• While some of the climate and ozone benefits have already been realized, it’s a long road to 2100 to capture all 

of the potential benefits. 

o The next decade of action provides a critical opportunity to maximize the climate and ozone mitigation 

from the Montreal Protocol and related cooling strategies and thereby slow near-term warming and avoid 

fast-approaching tipping points, which is especially important as today’s accelerating rate of warming 

appears to be more important for triggering tipping points, such as AMOC, than temperature increase.18 

• There is no better climate investment than the Montreal Protocol, a proven regime that has delivered its promised 

mitigation for nearly four decades, and is ready to do even more in the next four decades honoring its “start and 

strengthen” culture, as noted in the KIGALI +10 DECLARATION TO ADVANCE GLOBAL ATMOSPHERIC 

PROTECTION: Celebrating the past decade of success. Committing to the next decade of success. 
  

https://www.unep.org/news-and-stories/story/montreal-protocol-triumph-treaty
https://www.unep.org/news-and-stories/story/montreal-protocol-triumph-treaty
https://www.nytimes.com/2012/09/26/opinion/montreal-protocol-a-climate-success-story-to-build-on.html?_r=1&
https://www.pnas.org/doi/10.1073/pnas.0610328104
https://www.pnas.org/doi/10.1073/pnas.0610328104
https://www.nature.com/articles/s41586-021-03737-3
https://acp.copernicus.org/articles/13/6083/2013/
https://ozone.unep.org/kigali-amendment-overview
https://csl.noaa.gov/assessments/ozone/2022/downloads/Chapter2_2022OzoneAssessment.pdf
https://iea.blob.core.windows.net/assets/71c8db7e-1137-41ef-99c3-8f2c8d3a5d86/Cooling_Emissions_and_Policy_Synthesis_Report.pdf
https://iea.blob.core.windows.net/assets/71c8db7e-1137-41ef-99c3-8f2c8d3a5d86/Cooling_Emissions_and_Policy_Synthesis_Report.pdf
https://www.igsd.org/wp-content/uploads/2022/10/Refrigerant-Lifecycle-FullReport-5SinglePages-PRESS.pdf
https://ozone.unep.org/sites/default/files/2023-02/Scientific-Assessment-of-Ozone-Depletion-2022.pdf
https://www.epa.gov/sites/default/files/2020-04/documents/2020_ahef_report.pdf
https://www.multilateralfund.org/our-impact
https://www.nrdc.org/bio/mohit-chhabra/epa-finds-higher-benefits-curbing-climate-change
https://www.igsd.org/wp-content/uploads/2023/11/Replenishment-Report.Oct2023.pdf
https://ozone.unep.org/sites/default/files/Meeting_Documents/mop/38mop/activities/Kigali_10_Declaration.pdf
https://ozone.unep.org/sites/default/files/Meeting_Documents/mop/38mop/activities/Kigali_10_Declaration.pdf
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