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Adoption of F-gas Regulation in the European Union Supports 
Evolution of New Refrigerants 
 
By Torben Funder-Kristensen, Head of Public & Industry Affairs, Refrigeration Controls Division, Danfoss;  
and Lisa Tryson, Director, Corporate Communications & Public Relations, Danfoss  
 
> On April 14, the European Union (EU) adopted a regulation that, by 2030, will reduce fluorinated 
greenhouse gas (F-gas) emissions by 79 percent from today’s levels. The adoption of the F-gas regulation is 
the result of efforts by industry, policy makers and non-governmental organization (NGO) stakeholders to 
advance alternatives to hydrofluorocarbons (HFCs) with high global warming potential (GWP), and is in 
response to a growing global debate and proposed actions regarding high-GWP refrigerants.  
 
U.S. industry began to engage on the impact of refrigerants as early as 1980 and organized the Alliance for 
Responsible Atmospheric Policy, which, in an effort to address the issue of stratospheric ozone depletion, 
proposed a global mechanism to phase out the production and consumption of ozone-depleting materials, 
including chlorofluorocarbons (CFCs) and eventually hydrochlorofluorocarbons (HCFCs). Progress came in 
1987 with the adoption of the Montreal Protocol. As a result, the use of HFCs – non-ozone depleting 
substances – increased in many applications. Although in most cases HFCs have lower GWPs than CFCs, the 
most commonly used HFCs still have GWPs that are 1300 to 4000 times greater than carbon dioxide (CO2). For 
this reason, HFCs have been subject to increased scrutiny. 
 
Adoption of the Montreal Protocol did not end the debate. In the United States discussions continued, with 
ensuing phasedown legislation like the Waxman-Markey Bill (American Clean Energy and Security Act of 
2009), which passed the House of Representatives but failed in the Senate, and the North American (Canada, 
Mexico and USA)-proposed amendment to the Montreal Protocol for a global HFC phasedown. Although the 
European F-gas regulation closely resembles these two previous proposals, the F-gas regulation requires a 
steeper phasedown and will reach its first milestone – an emissions reduction of 37 percent – as soon as 2018. 
The market supply of HFCs will be controlled by a quota system to which refrigerant producers and importers 
can apply. Sectorial bans also will play a role in the phasedown of the refrigerants in Europe, but it’s likely the 
U.S. will rely more on market forces to meet the over-arching phasedown objectives.   
 
The concept of abatement costs – the costs incurred by a business to reduce or eliminate byproducts created 
during products – can be useful in determining the most obvious applications to switch to low-GWP 
refrigerants. Because reasonable abatement costs (in this case, around $30 per ton of CO2 equivalent) normally 
are offset by advances in refrigeration technology, the research and development capabilities of industry play 
a key role in a successful phasedown. However, this technology challenge demands resources, and industry 
tends to invest its resources based on legal certainty. The F-gas regulation should thus encourage industry 
investing within the EU. While the F-gas regulation is stimulating debate in the rest of the world, the likely 
results are not clear.  
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Local and Global Implications of the F-gas Regulation 
 
The implications of the European phasedown are numerous, and could result in any of the following 
scenarios: 
 

• A global phasedown: European industry already is preparing for the phasedown and many 
technologies have been developed during the last decade based on individual EU countries' HFC bans 
or taxes. One good example is the use of CO2 in commercial refrigeration. In the context of a global 
phasedown, the use of this low-GWP refrigerant will create a pull on technologies developed in 
Europe.  By setting the pace of technology change the European regulation is raising confidence 
globally that a transition to low-GWP refrigerants is possible and practical.  

 
• A phasedown limited to the developed world:  While some have cited this as a possible outcome, this 

is not a likely outcome.  The use of air conditioning is growing rapidly in developing countries, which 
is rapidly expanding the use of HFCs and could dwarf their use in the developed world. And, if the use 
of HFCs goes unchecked in developing countries, other developed nations are less likely to support a 
phasedown within their countries.  

 
• A phasedown limited to the EU: If the EU remains isolated in the phasedown, it will continue to use 

low-GWP technologies, but would not be able to leverage them except where they prove to have 
negative abatement costs.  
 

Effects of the F-gas Regulation on the Rest of the World 
 
Technologies with anticipated low abatement costs will be most affected by the EU’s F-gas regulation. This 
refers to applications where technology development will most likely happen due to good business cases or 
even steered by bans. Today, CO2 is used in food retail applications with large charges like supermarkets, and 
hydrocarbons are commonly used in applications with small charges, ranging from household refrigeration to 
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small air conditioners and light commercial refrigeration. In fact, hydrocarbons are similar to HFCs in 
thermodynamic properties, so the selection of components and resultant energy efficiency are similar.  
 
Developments in CO2 technology have surprised many in the industry, and have, in some cases, disproved the 
mantra that CO2 is thermodynamically unsuitable as a refrigerant. Rather, CO2’s favorable thermo-physical 
properties support the use of the refrigerant. In certain applications, CO2 offers heat recovery capabilities, 
which can decrease emissions and energy bills by reducing heating costs. 
 
Companies exporting to the EU should be aware of the F-gas regulation, especially the timelines and the bans 
it defines. Not all bans have yet to be clearly defined, but, despite most sectorial bans being some years away, 
the market is expected to begin reacting very soon. What happens when the law is interpreted into actual 
market solutions is critical, and to address these concerns the European Commission expects to develop a set 
of questions and answers over the next few months.  
 

 
 
Danfoss Supports Alternative Technologies 
 
As a leading global manufacturer with a strong presence in the EU, Danfoss continues to lead the HVACR 
industry in delivering products for HFOs, CO2 and hydrocarbon applications. More than a decade ago, Danfoss 
developed a method of evaluating the business risk of low-GWP solutions, taking into account all factors 
within technology, safety and cost. This led to the development of CO2 components for industrial and 
commercial refrigeration -- the result of close collaboration with original equipment manufacturer (OEM) 
partners and contractors in the industrial and commercial sectors. Today, Danfoss offers a comprehensive 
portfolio of components for CO2, hydrocarbons and ammonia (NH3) applications. In addition, partnering with 
national and international food retail chains, Danfoss has initiated a comprehensive development program for 
electronic controls, including full store controllers for CO2 applications with heat recovery. 


