Long Phased-Out CFCs Still Widely Used and Warming the Climate
by Phil McKenna
March 17, 2020 – Starting decades ago, international governments phased out a class of chemical refrigerants that harmed the ozone layer and fueled global warming.  Now, a new study indicates that the remaining volume of these chemicals, and the emissions they continue to release into the atmosphere, is far larger than previously thought.
The findings point to a lost opportunity to cut greenhouse gas (GHG) emissions - on a par with the annual emissions from all passenger vehicles in the United States - but also highlight a low-cost pathway to curb future warming, researchers say.
The study, published Tuesday in Nature Communications, looks at "banked" volumes of 3 leading chlorofluorocarbon (CFC) chemicals, whose production is banned but remain in use today in older refrigeration and cooling systems, and in foam insulation.  CFCs were phased out of production in developed countries by 1996, and in developing countries by 2010, under the Montreal Protocol, because of the leading role they played in creating the so-called "ozone hole" in the atmosphere.
Emissions from these remaining CFC sources were equivalent to 25 billion metric tons of CO2 from 2000 to 2020, the study concludes.  Averaged over 20 years, that equals the emissions of 270 million automobiles per year according to the EPA's GHG equivalency calculator, more than all registered U.S. passenger vehicles.   
"If we don't deal with these banks, they are going to be emitted and contribute to delaying ozone hole recovery and contribute to future warming," Megan Jeramaz Lickley, a researcher at Massachusetts Institute of Technology's Department of Earth, Atmospheric, and Planetary Sciences and lead author of the study said.   
Potent Emissions, Easy to Cut
The Montreal Protocol is widely viewed as the world's most successful international environmental agreement, for the significant reductions it has achieved in chemicals that deplete atmospheric ozone and warm the planet.  The size of the ozone hole peaked in 2006 and is slowly shrinking, though scientists warn that the recent resumption in production of banned CFC-11 could prolong the recovery. 
Lickley and colleagues calculate that continued emissions from stored CFC banks will equal 9 billion metric tons of CO2 from 2020 to 2100.  That exceeds the GHG reduction the European Union pledged to make from 2019 to 2030 under the Paris Climate agreement, the study notes.
The chemicals analyzed in the current study—CFC-11, CFC-12 and CFC-113—are short-lived climate pollutants, highly potent GHGs that don't remain in the atmosphere for very long.  The 3 CFCs are approximately 5,000 to 10,000 times more effective at trapping heat in the atmosphere than CO2 and remain in the atmosphere for roughly 55 to 110 years.  In contrast, CO2 can remain in the atmosphere for centuries.  Reining in even a small amount of CFC emissions can therefore have a big impact in addressing climate change, over the scale of a human lifetime.  
Reducing banked CFC emissions would also be relatively easy and inexpensive, compared to efforts to reduce emissions from other sectors, Lickley said.
"For example, when you are taking down an old building, instead of knocking it down you could carefully remove the insulation and bury it," she said, which would prevent the release of CFCs into the atmosphere as the foam breaks down.  Other emissions come from leaks in aging cooling and refrigeration systems.  Servicing or disposal of these older cooling systems can release a significant amount of CFCs, when efforts aren't made to capture the chemical refrigerants.    
"The size of these banks is large enough that it could be worth trying to carefully dispose of them, instead of just allowing them to be emitted," Lickley said.  
The current study combines both "top down" assessments, that judged the size of the CFC bank by measuring concentrations of those gases in the atmosphere, and "bottom up" calculations, based on industry reports of the continued use of CFCs as refrigerants and existing stockpiles of the chemicals. 
Urgent Accounting Corrections
The new assessment pushes back by 3 years—from 2076 to 2080—scientists' estimate of when the ozone hole over Antarctica will fully recover.
"We've known that there was something wrong for 10 years with the assessments, and we haven't known where in the system it was wrong," said Neil Harris, professor of atmospheric informatics at Cranfield University in the U.K., who was not part of the study.
In recent years, researchers have been trying to determine the sources of error in their accounting.  One answer came in 2018, when atmospheric chemists noticed a cessation in the steady decline of CFC-11 concentrations in the atmosphere, suggesting new, illicit production.  A subsequent study published last year, determined the emissions were coming from eastern China, where unlicensed factories had resumed production of the banned chemical. 
Researchers estimated that emissions from the illicit production were equivalent to about 60 million tonnes of CO2 per year, roughly 5% of the annual emissions from existing, banked CFCs. 
The current study also suggests that previously unknown, illegal production of another one of the chemicals, CFC-113, may have started in recent years, similar to the recent, illicit production of CFC-11.  "The banks of CFC-113 are not large enough to explain the emissions of that gas—I think our study also points out a potentially new source of illegal CFC-113," Lickley said.  "My hope is this raises some attention towards potentially illegal [production] of this gas as well."
Harris praised the study for its combination of scientific and industry knowledge.  "It's a mix of complicated atmospheric science and industry accounting and industry practice, some of which has been confidential in the past," he said.  "We are going to need more truly integrated studies of this type, where the science community and industry and other bodies are actually working together." 
Avipsa Mahapatra, a climate campaign director with the Environmental Investigation Agency, said more needs to be done to reduce the banked CFC emissions.  "For far too long, both the Montreal Protocol, as well as governments in different countries and policymakers at different levels, have pretty much turned a blind eye to this problem,” Mahapatra said.  "It's just simply unconscionable to repeat this mistake at a time the climate can ill afford.  The climate crisis we are in today demands urgent global action, ensuring that we search, reuse and destroy any of these important gases before they further leak into our atmosphere."
Widening existing mitigation efforts to include reducing banked CFC emissions is critical in the fight against climate change, Mahapatra said.  "We know for a fact that current climate pledges and actions are insufficient, by a very wide margin, to address the worsening climate crisis," she said.  "To us, addressing refrigerant banks is one of the single greatest mitigation opportunities available.  And this paper further solidifies that."
The study also suggests that previously unknown, illegal production of another of the chemicals, CFC-113, may have started in recent years, similar to the recent, illicit production of CFC-11 in China. "The banks of CFC-113 are not large enough to explain the emissions of that gas—I think our study also points out a potentially new source of illegal CFC-113," Lickley said.  "My hope is this raises some attention towards potentially illegal [production] of this gas as well."
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