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INTRODUCTION & CONTEXT



Who is EPEE? 
European – Global - Representative

Founded in 2000, headquartered in Brussels

Currently 48 members from three continents:

• OEMs : heat pumps, a/c, refrigeration

• Component manufacturers

• Gas producers

• Installers

• National & international associations

Member of leading European & international initiatives:

• ICARHMA

• Climate and Clean Air Coalition (CCAC)

• International Institute of Refrigeration (IIR)

• Refrigerants Driving Licence (RDL)

• Global Refrigerant Management Initiative (GRMI)

• Coalition for Energy Savings, etc.

Partnering UNEP:

• Development of “HFC Outlook”, a modelling tool to support 

developing countries in view of achieving the HFC phase-down 

under the Kigali Amendment



ENERGY AND CLIMATE CHANGE ARE GLOBAL ISSUES



The global context

• The Kigali Amendment enters into force on 1st January 2019

• Currently ratified by 31 countries
• Australia
• Benin
• Côte d‘Ivoire
• Canada
• Chile
• Comoros
• Democratic People‘s Republic of

Korea
• Ecuador
• Finland
• France
• Gabon
• Germany
• Ireland
• Lao People‘s Democratic 

Republic
• Luxemburg
• Malawi
• Maldives
• Mali
• Marshall Islands
• Micronesia
• Netherlands
• Norway
• Palau
• Rwanda
• Samoa
• Slovakia
• Sweden
• Togo
• Trinidad & Tobago
• Tuvalu
• United Kingdom



Refrigeration & Air-Conditioning are more
important than ever, globally

3bn

12m

Urbanization
Increase of population
Higher living standard

Climate change
17%

+ + + + + + 

Source: IIR, 2015



THE HFC PHASE-DOWN IN EUROPE
AND THE EPEE GAPOMETER



A brief reminder: The EU F-Gas Regulation 

Containment 
&

Competence

Regular leak
checks

Certification and 
training of 
installers

Phase-Down

Consumption
Reduction of 

HFCs

Y 2018:
-37%

Y 2030:
-79% 

GWP Limits

2015: GWP 150  
Fridges & Freezers 

2020: GWP 150
Moveable A/C

2020: GWP 2500
New Stat. Refr. 
Equipment & service, 
maintenance 

2022: GWP 150
Multipack refrigeration
systems >40kW (except
cascades: GWP1500)

2025:  GWP 750 
Single split a/c  < 3kg

Others

2015: Reporting 
obligations 

2017: 
Traceability for
pre-charged 
equipment

2015 – 2022: 
various reports 

2050 
EU Low Carbon Roadmap



An additional  22 MT CO2 (12%) 
for precharged equipment 
expected

2021: - 60% !

Der EU HFKW Phase-DownThe biggest challenge

2018: - 44% !



How does the phase-down work?

The phase-down is based on CO2-equivalents

• It does not ban specific refrigerants but impacts particularly those
with a high GWP

• Calculation of CO2-equivalents: kg x GWP

• There are several ways to ease the pressure of the phase-down :
1. Reduce the GWP of the refrigerant

2. Reduce the refrigerant charge size of the equipment

3. Reduce leakages

4. Recover, recycle and reclaim refrigerants

CO2

equivalents

GWP = 1430 GWP = 3922



In a nutshell:

We are all in this together: 
If one does not act, the others will suffer!



On track: EU Progress towards the Kigali 
Amendment (Art.2, Group 1)

Source: European Environment Agency, 12/2017: Fluorinated Greenhouse Gases 2017 



EU Emissions Trend

Source: European Environment Agency, 2018: Upcoming F-Gases Indicator

Reduction mainly due to 
previous F-gas rules + MAC



On track: EU Phase-Down progress

Source: European Environment Agency, 12/2017: Fluorinated Greenhouse Gases 2017 

Stockpiling in 2014 led 
to a false feeling of 

security in 2015/2016



EU Price Monitoring

Source: Ökorecherche 03/2018, Monitoring of HFC prices in the EU

Dramatic price 
increases as of 2017



It‘s not a walk in the park ….

• Many companies are struggling to cope with the 
consequences of the phase-down

 The urgency to act was not properly understood 
and/or misjudged in 2015 / 2016 as stockpiling in 
2014 distorted the market.

• Since 2017, HFC prices have jumped by x 5+

• Lack of HFC availability: R-404A, but also of other 
gases such as R-410A, R-134a, etc.

• Lack of refrigerant cylinders

 What happened?



EPEE GAPOMETER

• Roadmap for meeting EU HFC phase-down steps

• Monitor progress towards meeting the targets

• Define priorities for action



1.   Actions for new equipment

• use lower GWP alternatives

• design for less refrigerant charge and low leakage

New 
equipment

2.   Actions for existing equipment

• leak prevention

• retrofit with low GWP alternatives

Existing 
equipment

3.   Use of reclaimed refrigerant

• recovered from equipment at end-of-life

• recovered during retrofit of existing equipment

Reclaimed 
refrigerant

How to achieve the phase-down?
Priorities of the EPEE Gapometer Roadmap



Contributions from core actions

Reduction in MT CO2

New 
equipment

-36
-64

Reclaimed 
refrigerant

-24

-20

Existing 
equipment

-30

-39



Contributions per market segment

Reduction in MT CO2

-47

-15

-12

-51

-15

-15

-20

-14

Chiller

Transport

Commercial 
refrigeration

Industrial ref.

A/C
Mobile A/C

Others



Gapometer Market Survey

Roadmap and reality:

• Refrigerants in new equipment

• Supermarkets and their company policies

• Reclaim & recycling of refrigerants



Refrigerants in new equipment
Example: stationary a/c equipment

In line with the roadmap:
 R-32 broadly adopted in this application

Significant gap compared to roadmap:
 Restrictions due to building codes and 

standards

Good progress, but difficulties for larger equipment >3kg



Refrigerants in existing equipment
Example: Supermarkets & their company policies

Leakage reduction: 
 In line with Roadmap: But are results 

only from good performers? 

Retrofit strategies:
 Slower start than required

More needs to be done!

• Retrofits of R-404A systems help “kick-
start” HFC cuts

• Slower start to retrofits than assumed in 
Roadmap

• Early retrofits R-407A (GWP 2107) and R-
407F (GWP 1825)

• Recent shift to R-448A and R-449A (GWP 
1400)



Reclaim and Recycling of refrigerants

Reclaim of refrigerant can make a successful contribution to 
the phase-down as it does not fall under the quota

Sources:

• From equipment reaching 

end-of-life 

• From equipment being 

retrofitted



Need for action

End-users and OEMs 
must be encouraged to
use lower GWP options

Lower GWP refrigerants are
already available but uptake is
slower than expected

More flammable
refrigerants: 

Training and development of
safety standards are urgent 
priorities

Advisors / contractors: 

They play an important role
and must understand the
need for lower GWP options
and altrnative configurations

Leakage reduction and R-
404A retrofits

Good progress by „best
practice supermarkets“ but 
much more needs to be done
as a matter of urgency

Need of action also in 
industrial refrigeration, which
is well behind supermarkets

R-404A retrofits with
GWP ~1400 possible: 

Maximising recovery and re-
use of retrofitted R-404A is
key to meet phase-down 
targets

Reclaim of refrigerant
makes an important
contribution to HFC 
phase-down as they are
not part of quota

Higher refrigrant prices and
shortages of high GWP HFCs 
will encourage reclaim

Contractors and end-users 
need to maximise recovery

Gas supply chain must 
provide supporting
infrastructure: easy access to
recovery cylinders, easier
transport of „waste gas“, 
facilities for reclaim of mixed
and unmixed refrigrant

New 
equipment

Existing 
equipment

Reclaimed 
refrigerant



TOP PRIORITY:
PHASING-OUT R-404A / R-507A



Information campaign to stop
installing R-404A / R-507A

Translations in numerous languages
to be published soon



Why?

• Gapometer results show that the „phase-
out“ of R-404A / R-507A is much too slow

• Consumes quota that is urgently needed
for other applications

• Banned in new stationary refrigeration
equipment as of 2020

• Virgin R-404A / R-507A banned for service
in equipment >40t CO2-eq. as of 2020



How?
Huge choice but restrictions apply

<2500

<1500

< 750

< 500

< 150

Flammable(A3) Mildly flammable (A2L) Non flammable (A1)

R-407A/F; R-410A; 
R-452A

R-134a; R-407H; R-448A; 
R-449A

R-32 R-450A; R-513A

R-454A/B R-515A

R-290; R-1270 R-454C; R-455A; R-1234yf; R-
1234ze(E)

R-744 (CO2)

GWP

• Nearly all alternatives with a GWP < 150 are A2L or A3 gases
• A2L & A3, toxic and high presures gases are not suitable for retrofit and for 

all equipment types

Non exhaustive list of currently commercially available refrigerants



Important criteria for retrofit

• Comparable capacity of refrigerants

• Comparable pressure of refrigerants

• Flammable (A2L and A3) and highly toxic 
refrigerants are not suitable for retrofits

• Seek approval of compressor manufacturers: 
Discharge temperature, compatibility with oils 
and elastomers, temperature / pressure 
relationship of alternatives can differ significantly 
from their predecessors

• After a retrofit, recover refrigerant, recycle, 
reclaim



CONCLUSIONS



• A phase-down leaves flexibility for industry but 
must not be considered as an excuse to wait 
until it‘s too late

• Companies need to develop strategies and plan 
ahead carefully to be prepared

• First movers will have an advantage 

• Countries with phase-down schemes in place 
will influence technology developments on a 
global level

• Framework conditions such as standards, 
building codes and installers‘ competence are 
key for success

• Communication towards all concerned 
stakeholders (installers, specifiers, planners, 
OEMS, end-users) is vital to raise awareness 
about the phase-down and understanding about 
the necessity to act



More EPEE initiatives



Contact:

EPEE
46 Avenue des Arts
1000 Brussels, Belgium

secretariat@epeeglobal.org
www.epeeglobal.org
@EPEESecretariat 

34

Thank you for your attention – any questions?

mailto:secretariat@epeeglobal.org
http://www.epeeglobal.org/

