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A need for more ambitious climate targets 
 
Hydrofluorocarbons (HFCs) are the fastest growing source of greenhouse gases globally, but also 
one of the areas where climate-friendly, energy-efficient alternatives, such as natural 
refrigerants*, are readily available for a growing number of applications. In 2014, the European 
Union (EU) took regulatory action to limit the use of these gases through a combination of 
measures. The EU F-Gas Regulation, which entered into force in 2015, is rapidly changing the face 
of European industry and influencing markets beyond Europe’s borders.1 
 
The EU’s F-Gas Regulation is a landmark climate legislation for transitioning away from 
fluorinated gases such as HFCs towards more climate neutral solutions such as natural 
refrigerants. Five years after the implementation of the updated F-Gas regulation, it is now being 
reviewed to advise on improvements for the next update.  
 
This comment, representing the Clean Cooling Coalition, will highlight several areas where the 
current F-Gas Regulation can be amended to align with the ambitious targets of the European 
Green Deal and Climate Law. The Clean Cooling Coalition represents the progressive HVAC&R 
industry seeking more ambitious climate targets than currently legislated in the F-Gas Regulation. 
 
*As a general classification, “natural refrigerants” are substances that exist naturally in the 
environment, whilst “non-natural refrigerants”/ “synthetic refrigerants”/ “fluorinated gases” are 
man-made chemicals, not naturally occurring in the environment. 
 
Accelerating the progress towards carbon neutrality  
 
With the phase-out of ozone-depleting substances (ODS) such as chlorofluorocarbons (CFCs) and 
hydrochlorofluorocarbons (HCFCs) under the Montreal Protocol on Substances that Deplete the 
Ozone Layer, the use of HFCs as main replacements has been increasing. In the EU and globally, 
HFCs have become the fastest-growing source of greenhouse gas emissions.1 
 

 
1 The Greens | European Free Alliance and shecco. (2016). F-Gas Regulation Shaking Up the HVAC&R Industry. 
Available online at: https://issuu.com/shecco/docs/f-gas_impact_shecco_october2016 
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With the Green New Deal’s requirement of carbon neutrality, it is clear that an accelerated phase 
down of F-gases is required, driven by more ambitious sectoral HFC bans – for all HVAC&R 
sectors, including those not previously addressed in the current F-Gas Regulation (2015). It also 
requires incentives and subsidies to assist the manufacturing industry in moving towards non-
fluorinated alternatives.  
 
It will be key for the updated F-Gas Regulation to go beyond just looking at limiting HFC 
refrigerants. The previous decade highlighted the importance of accelerating the shift from 
harmful HFCs to climate friendly natural refrigerants. The next decade will highlight the need for 
“Clean Cooling”2 as defined by Professor Toby Peters of the Centre for Sustainable Cooling in 
partnership with shecco.  
 
According to its methodology, “Clean Cooling” meets cooling needs while contributing towards 
achieving society’s goals for greenhouse gas (GHG) emissions reduction, climate change 
mitigation, natural resource conservation and air quality improvement. It necessarily must be 
accessible, affordable, financially sustainable, scalable, safe, and reliable to help deliver societal, 
economic and health goals as defined by the United Nation’s Sustainable Development Goals 
(SDGs). 
 
By accepting a more ambitious HFC phase down and incentivising clean cooling initiatives, the EU 
has an opportunity to boost its economy by stimulating growth in more climate neutral HVAC&R 
technology development, and once again leading the world and raising the bar for clean cooling.  
 
Caution against HFOs 
 
We want to also caution against the promotion of HFO refrigerants or promoting them as 
sustainable or climate-friendly alternatives. Increased use of HFOs could potentially lead to acid 
rain, exacerbating the climate disaster instead of alleviating it.  
 
A new Canadian study3 looking at the composition of two Arctic ice cores since 1990 points to 
the accumulation of trifluoroacetic acid (TFA), an atmospheric by-product of HFO-1234yf that is 
raising concerns about its long-term effect on the environment and human health. TFA is one of 
three short-chain perfluoroalkylcarboxylic acids (scPFCAs) identified in the study. The other two 
are perfluoropropionic acid (PFPrA), and perfluorobutanoic acid (PFBA).  

 
2 Peters, T. (2020). Defining Clean Cooling. Available online: https://issuu.com/shecco/docs/cleancooling/2  
3 Pickard, H et al. 2020. Ice Core Record of Persistent Short-Chain Fluorinated Alkyl Acids: Evidence of the 
Impact from Global Environmental Regulations. Available online: 
https://agupubs.onlinelibrary.wiley.com/doi/full/10.1029/2020GL087535 
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“We observe the importance of CFC replacements in the increased deposition of TFA,” said the 
study. “Deposition of TFA is expected to increase as new CFC replacement compounds are phased 
in. This work demonstrates the increased environmental burden of persistent and potentially 
toxic scPFCAs as a result of global regulation.” The researchers determined that the TFA was a 
by-product of HFC-134a and its replacement gas, HFO-1234yf, both used as refrigerants in car air 
conditioners. HFO-1234yf produces far more TFA than HFC-134a in the atmosphere, with the TFA 
descending to Earth in rainfall.  
 
A 2017 study by the Norwegian Environment Agency4, given the persistence of TFA, the risk it 
presents increases if emissions of HFO-1234yf to the environment grow. With that in mind, it 
concluded that “phasing out HFOs (and consequently TFA), or emission reduction strategies along 
with best practice measures that help ensure efficient capturing of HFO/TFA during recycling 
operations, will help reduce the risk to human and environmental health.” 
 
The only true future-proof, environmentally safe option is natural refrigerants – i.e. CO2, 
ammonia, hydrocarbons, water and air.  
 
The impact of bans on the HVAC&R industry  
 
Findings indicate that HFC bans are the most effective measure driving the industry towards long-
term sustainable technologies, avoiding costly and unnecessary intermediary steps.1 
 
While the market for HFC-based equipment is facing increasingly tough restrictions in Europe, 
technologies using HFC-free refrigerants are gaining popularity quickly. For a number of sectors, 
especially where bans on the use of HFCs apply, the availability of natural refrigerant-based 
products has seen a sharp increase across Europe. This in turn reduces the cost of equipment as 
a result of increased economies of scale, making the new cutting-edge technology competitive 
with the traditional HFC systems. 
 
With the legislative requirements regarding HFCs, the industry has been intensifying investments 
in research and development (R&D). In addition, a large number of products have been able to 
surpass the R&D phase and were introduced to the commercial market. 
 

 
4 Norwegian Environment Agency. 2017. Study on environmental and health effects of HFO refrigerants. 
Available online: https://www.miljodirektoratet.no/globalassets/publikasjoner/M917/M917.pdf 



 
 

 

 
 
 

 4 

Besides the implications on availability, cost of equipment and technological developments 
related to HFC-free technology, the F-Gas Regulation has also triggered a change in the training 
of technicians and a shift in employment towards more sustainable technologies. 
 
In addition, a number of European companies were able to increase their competitiveness in 
global markets at times when other countries and regions are looking at reducing emissions of 
HFCs. 
 
The F-Gas Regulation has further accelerated the shift to natural refrigerants in the commercial 
refrigeration sector, which is strong evidence indicating that HFC bans are the most effective 
measure in transitioning away from HFCs.  
 
According to shecco’s latest global data collection, the number of transcritical CO2 systems in the 
EU has increased exponentially with only 140 systems in 2008 to more than 16,000 in 2018 and 
currently surpassing 29,000 in June 20205. This has also positively affected the number of systems 
globally with no known systems outside of the EU in 2008, to an estimated 6,500 systems today.  
 
Overall, the number of companies working with natural refrigerants has been steadily on the rise. 
The F-Gas Regulation has given a push to European businesses to switch to HFC-free technologies 
and the trend is expected to intensify as the limits on HFCs become more stringent for other 
sectors which did not previously have sectoral bans imposed. With more suppliers competing in 
the market, technologies are optimised and thereby become increasingly efficient and available 
to the end user. 
 
Besides the impact that the EU F-Gas Regulation has had on industry outside of Europe, it is worth 
noting the influence it has had on other national and regional legislative frameworks outside of 
Europe as well as in international discussions with regard to addressing HFCs globally. Following 
the adoption of the EU Regulation, several national and regional governments outside of Europe 
looked at the legislative work that has been done in Europe when designing their own rules 
regulating the use and emissions of HFCs.1 

 
  

 
5 shecco. 2020. World Guide to Transcritical CO2 Refrigeration. Available online at: https://issuu.com/shecco/docs/r744-
guide  
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Suggestions for improvements to the current F-Gas Regulation   
 
Accelerating the HFC Phase-Down Schedule 
Following the adoption of the Kigali Amendment, the EU’s HFC phase-down schedule has to be 
adjusted to meet the specified targets. The current phase-down schedule also does not take into 
account the inevitable demand reduction resulting from the January 2020 service ban that 
prohibits the use of fluorinated greenhouse gases with a global warming potential of 2,500 or 
more to service or maintain refrigeration equipment with a charge size of 40 tonnes of CO2 
equivalent or more.  
 
Reducing the 2027 phase-down step from 24% to 10% and the 2030 phase-down step from 21% 
to 5% would mitigate 681 Mt CO2e by 2050 while also aligning with recent mitigation scenarios 
toward climate neutrality from the Intergovernmental Panel on Climate Change (IPCC).6  
 
Mandatory Training on Natural Refrigerant Technologies  
The current mandatory training and certification for HVAC&R equipment under the F-Gas 
Regulation addresses only fluorinated refrigerants and does not consider the safe handling of 
HFC replacements, such as CO2, ammonia, hydrocarbons and water. The Regulation only requires 
certification programmes and training to include “information on relevant technologies to 
replace or to reduce the use of fluorinated greenhouse gases and their safe handling”. 
 
Given an increasing market share of natural refrigerant-based technology in Europe and the 
growing complexity of components and new system solutions, including mandatory training for 
natural refrigerant and technologies in certification programmes is key to improve the uptake of 
natural refrigerants and limit the risk of working with such equipment.  
 
By failing to make natural refrigerant training mandatory has imposed an additional barrier to 
the uptake of non-HFC technology, contributing to the lack of trained technicians and engineers, 
both among contractors that install and maintain equipment and professional engineers that 
specify and design equipment.  
 

 
6 Intergovernmental Panel on Climate Change. 2018. Mitigation Pathways Compatible with 1.5°C in the Context of Sustainable 
Development: Global Warming of 1.5°C. An IPCC Special Report on the Impacts of Global Warming of 1.5°C Above Pre-Industrial 
Levels and Related Global Greenhouse Gas Emission Pathways, in the Context of Strengthening the Global Response to the Threat 
of Climate Change, Sustainable Development, and Efforts to Eradicate Poverty. Available at: 
https://www.ipcc.ch/site/assets/uploads/sites/2/2019/02/SR15_Chapter2_Low_Res.pdf     
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The updated F-Gas Regulation should require all HVAC&R certification programmes established 
by Member States to include mandatory training on natural refrigerants and technologies, 
including practical training facilities allowing for hands-on training on relevant equipment. 
 
Update Outdated Standards 
The Commission Implementing Decision on a Standardisation Request as Regards Use of 
Flammable Refrigerants in Refrigeration, Air-Conditioning and Heat Pump Equipment (M/555) 
under Regulation (EU) No 1025/2012 on European Standardisation was formally adopted in 
November 2017. It included a request from the Commission to draft a European standardisation 
deliverable with technical specifications for the use of flammable refrigerants (particularly A3 
classified)7. Unfortunately, in the end the legal wording of the final version of the Standardisation 
Request considerably undermined its strength. 
 
The revised F-Gas Regulation should require outdated European standards be updated to require 
specific charges sizes be allowed by a date certain in specific sectors so that the market 
prohibitions and HFC phase-down can be achieved. The standards should be modernised to allow 
for the introduction of safe and energy-efficient natural-refrigerant technologies, in particular 
those relying on A3 refrigerants. European standards should also support minimum technical 
requirements for all potential charge-sizes, which should be explicitly set out in the revised F-Gas 
Regulation. 
 
Incentive Schemes for HFC-Free Alternatives  
European public-sector expenditure is estimated at more than €2 trillion annually, accounting for 
about one-fifth of the EU’s GDP. This represents a significant opportunity to use public-sector 
purchasing power to influence the market in favour of more climate neutral products.8 The recent 
recovery fund will further add to public-sector expenditure, offering a once-off opportunity to 
drive responsible climate spending to leapfrog obsolete cooling technologies to support meeting 
the objectives set out in the European Green Deal.9  
 
Member States should be required to promote incentive schemes and to review and revise green 
public procurement (GPP) policies to accelerate the introduction (and adoption) of natural-

 
7 European Commission. 2017. Commission Implementing Decision on a Standardisation Request to the European Committee for 
Standardisation and to the European Committee for Electrotechnical Standardisation as Regards Use of Flammable Refrigerants in 
Refrigeration, Air-Conditioning and Heat Pump Equipment (14 November 2017). 7284 final, Article 1.    
8 Ricardo AEA Gluckman Consulting. September 2015. Topic C Briefing Paper Green Public Procurement. 
9 European Council. 2020. Council Conclusions (21 July 2020), available at 
https://www.consilium.europa.eu//media/45109/210720-euco-final-conclusions-en.pdf     
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refrigerant technologies. This would expand markets for environmentally innovative products to 
go beyond just the mandatory minimum requirements. 
 
Strengthen the Annex III sectoral bans  
In the sectors where the F-Gas Regulation has implemented bans on HFCs, the industry has 
indicated much stronger growth in the availability of HFC-free technology over the last five years 
as well as a greater shift in R&D investments and employment with regard to this type of product. 
The entire HVAC&R sector could benefit from further regulatory action to spur innovation and 
increase the availability of HFC-free equipment.1 
 
Placing on the market (POM) prohibitions (or “bans”), have proven to be the most effective 
measure in the F-Gas Regulation, providing clear market signals with little administrative burden 
and costs. Following a comprehensive review of each subsector, the Commission-funded 
Preparatory Study (2011) and the Commission-published Impact Assessment (2012) concluded 
that the transition to safe and energy-efficient alternatives relying on natural and low-GWP 
technologies available at the time was both cost-effective and feasible in most subsectors by 
202010. Yet the F-Gas Regulation as proposed (2012) and adopted (2014) contained very few bans 
in Annex III. It is now 2020 and subsectors that should have already transitioned have not; nearly 
a decade has been lost. The Commission must make up for this lost decade by proposing 
significant revisions to Annex III.  
 
We recommend more ambitious bans for sub-sectors already mentioned in the F-Gas Regulation 
as well the introduction of bans for sub-sectors previously not included. We advise in favour of 
bans of all refrigerants with a GWP > 30 starting from 2025 for all HVAC& sub-sectors, also 
including: 
• Commercial refrigeration: centralised systems, condensing units and self-contained 

equipment 
• Industrial refrigeration: large and small 
• Refrigerated vans, trucks, fishing vessels  
• MAC: railway and passenger ships  
• Stationary AC (all systems, including heat pumps and chillers) 
 
Bans are feasible and will stimulate growth in the market. HFC bans provide a clear indication to 
companies as to which technology they need to invest in. Provided the GWP targets are 
ambitious enough (lower than 30), they noticeably push the market away from HFCs. With a clear 

 
10 See Preparatory Study; European Commission, Impact Assessment: Review of Regulation (EC) No 842/2006 on certain 
fluorinated greenhouse gases (Commission Staff Working Paper), SWD (2012)0364. Available at: 
https://ec.europa.eu/clima/sites/clima/files/f-gas/legislation/docs/swd_2012_364_en.pdf. 
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deadline and indication of what kind of technology will not be allowed in the market, companies 
can make timely investment decisions. 
 
Measure GWP over 20 years  
HFCs, while not ozone-depleting, do have a very high negative impact on the climate. Their global 
warming potential (GWP) is usually measured over a period of 100 years with reference to CO2. 
Nevertheless, considering the relative short lifetime of HFCs in the atmosphere, a shorter 
horizon, such as 20 years, would much better reflect the effects of these gases on the climate. 
For instance, promoted as a “low-GWP” solution, R32’s GWP100 is only 675. However, this gas 
stays potent in the atmosphere for about 21.7 years and when its GWP is measured over 20 years 
instead, it was found to be 2,33011. By presenting GWP100 data instead of more accurate GWP20 
data, this is misleading the public as well as policymakers in terms of which refrigerants are 
actually climate friendly and sustainable.  
 
HFC tax coordination 
Although HFC taxes are a Member State prerogative, we believe that the EU can help by sharing 
knowledge and coordinating between Member States in terms of best practices on HFC taxes as 
well as incentives for alternatives like natural refrigerants. This regular dialogue will further help 
incentivise the adoption of more climate friendly technologies that do not use HFC refrigerants.  
 
 
  

 
11 Kanter, D., Mate, J. 2012. The Benefits of Basing Short Term Climate Protection Policies on the 20 Year GWP of HFCs. 
Frankfurt, Öko-Recherche GmbH.  
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