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Welcome and introduction

Folker Franz
Director of EPEE



The voice of the RACHP sector in Europe
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• Full Value Chain of Refrigeration, Air Conditioning and 

Heat Pump Industry

• Small – medium – large companies

• National and sectoral associations

• Over 200,000 direct employees, over €30bn turnover in 
Europe

• Main activities:

• Promote Decarbonisation of Heating & Cooling

• Ensure responsible management of all types of 

Refrigerants

• Advise on Eco-design and -labelling Corporate members

Association members



EPEE Members make the full product range of refrigeration, air 
conditioning and heat pump equipment, including …
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Air/Air Heat Pumps for residential 
and commercial use

… using a diversity of refrigerants

Residential Heat Pumps, e.g. 
hydronic

Large AC and heat pumps (chillers, 
VRFs, rooftops, …) 

Commercial Refrigeration Industrial Refrigeration Transport Refrigeration



EU F-Gas Regulation – a great success story
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2006 Original EU F-Gas Regulation
• Control and containment of F-Gases. Training and certification.

2014 Revised F-Gas Regulation (legislation currently in force)
• HFC Phase-down and bans for placing on the market and use

• HFC consumption already reduced by 55% in 2021

2022 Proposal for Revision of the 2014 F-Gas Regulation



HFC Phase-down schedule – current EU Regulation
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Final cut in 

2030: 

79%

55% cut by 

2021

Baseline: 

Average 

2009-2012

Actual reductions are even higher 
than these %  because all RACHP 
pre-charged imports are included 
in the phase-down

Actual cut achieved in 2021 = 60%



Current EU Regulation compared to Kigali
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Note: 

EU Regulation and 

Kigali Amendment have 

slightly different 

baselines and slightly 

different scope



Current EU Regulation compared to Kigali

10

8 years

24 years

Current EU Regulation much 

more advanced than Kigali



EU Commission Proposal
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Much faster and more ambitious phase-down 
• 75% cut by 2024

• 90% cut by 2027

• 95% cut by 2030

MDIs now also subject to phase-down 
• were exempted from 2014 Regulation 

A number of new bans proposed

New enforcement measures to prevent illegal imports

HFOs included in containment and certification measures



EU Legislative Process
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5 April 2022: European 
Commission proposes EU F-Gas 
Regulation Revision

EU Council and European 
Parliament codecision procedure
expected to last into Q1/Q2 2023

Formal adoption of final 
legislation expected end-2023



Striking the balance between HFC phase-down and 
accelerating sustainable heating and cooling
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2030 EU Climate and Energy Targets
• 55% Greenhouse Gas reduction target by 2030 (compared to 1990)

• Will require massive decarbonisation of heating and cooling which makes up roughly half of
the EU‘s energy emissions)

REPowerEU: Action Plan to achieve EU independence from fossil fuel imports
• 30 million additional heat pumps by 2030, which roughly doubles the current yearly 

installation rate

The refrigerant transition must consider that by far the biggest contribution of our 
industry to the green energy transition is to move heating and cooling away from 
fossil fuel use and towards efficient heat pump equipment based on fossil-fuel-

free electricity.



Striking the balance between HFC phase-down and 
accelerating sustainable heating and cooling
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Data for EU



The HFC modelling outlook project 
in a global perspective

James Curlin
Head of OzonAction, Law Division, 

UNEP



EPEE – UNEP OzonAction

Side Event at OEWG-44

The Context of Article 5 Countries; 

Building Phase-out & Phase-down 
Strategies Using HFC Outlook

James S. Curlin
Head

OzonAction, Law Division
UN Environment Programme (UNEP)



Investment 
Components

Non-
Investment 

Components

Overarching 
Strategy

Time-line

2013

2016

2020

2024

2025

2030

2040

2047

2028

HPMPs

KIPs
How to manage HFCs while phasing out 

HCFCs

An overlapped commitment period with 
challenges but also opportunities

Minimal HCFCs business (service tail) and 
only focused on HFCs

HPMPs Vs. KIPs
The Overlapped Commitments



The Process of Designing/Implementing
Phase-Out or Phase-Down Strategies 

(HPMPs/KIPs)

Mapping 
and 

Surveying 
substances 

and 
consuming 

sectors

Analyzing 
and 

Identifying 
Priorities 

Building 
Compliance 
Scenarios

Development 
of 

Overarching 
Multi-Stage 
Strategy and 

Project 
Proposals

Implementation 
and Monitoring

Submission 
of Tranches 
and Stages



The Lesson Learned

Mapping and 
Surveying 

substances 
and 

consuming 
sectors

Analyzing 
and 

Identifying 
Priorities 

Building 
Compliance 
Scenarios

Development 
of Overarching 

Multi-Stage 
Strategy and 

Project 
Proposals

Implementation 
and Monitoring

Submission 
of Tranches 
and Stages

Comprehensiveness of data collection 

Detailed Analysis of consuming sector

Building Validated Scenario Options

Reviewing the Scenarios during implementation



What is 
HFC Outlook Model? 

• An EPEE – UNEP OzonAction joint Initiative

• Analyse historic and projected use of HCFCs, HFCs and 
the lower GWP alternatives 

• Build forecasts using a range of different “compliance 
scenarios”

• Quantify the current and projected future uses of HFCs 
& alternatives 

• Help the NOU make informed decisions about general 
and sector-specific trends and technology options

• Scenarios connectedd to socio-economic scenarios and 
forecasts

• Piloted (tested) in 10 Article 5 countries



HFCs Outlook Improves the Process of Building a Strategy 

• Two-Ways Methodology

• Detailed Questionnaires
Data Collection

• Substance Analysis

• Application Analysis
Sector Analysis

• Compliance Options

• Connection to Economic Factors
Scenario Development

Mapping and 
Surveying 

substances and 
consuming 

sectors

Analyzing and 
Identifying 
Priorities 

Building 
Compliance 
Scenarios

Development of 
Overarching Multi-
Stage Strategy and 
Project Proposals

Implementation 
and Monitoring

Submission of 
Tranches and 

Stages

HFC Outlook HFC Outlook



What are NOU’s responsibilities 
for development and use of HFC 
Outlook?

- Identify local experts and data sources to conduct 

data collection as per the requirements of HFC Outlook.

- Conduct the data collection exercise and manage 

feedback from different stakeholders.

- Facilitate the consultation with key experts for 

each market sector to review and validate the 
assumptions and forecasts suggested regarding 
technology availability and penetration in the local 
market historically and in future.

- Coordinate the orientation, consultation, and 

training sessions between UNEP/EPEE and local team



• Section-1: Current Market Analysis

• 1.1 Analysis of Number of Items of Existing Equipment

• 1.2 Analysis of Gas Consumption by Market Sectors and Sub-Sectors

• 1.3 Analysis of Gas Consumption by Gas Type

• 1.4 Analysis of Gas Consumption by Gas

• 1.5 Measuring Gas Consumption in Tonnes CO2 equivalent

• 1.6 Gas Consumption & Gas Demand for New Equipment and Existing 
Equipment

•

• Section-2: Main Sectors Forecast

• 2.1 The HFC Outlook Stock Model

• 2.2 Overall Forecast of Gas Consumption

• 2.3 Main Sectors and Sub-Sectors Forecast

•

• Section-3: Servicing Demand and Forecast

• 3.1 Analysis of Historic Refrigerant Leakage

• 3.2 Forecasts of Future Refrigerant Leakage

• 3.3 Forecast of Gas Required for Service and Maintenance

• 3.4 Overall servicing demand and forecast per sector per substance

•

• Section-4: Phase-Out/ Phase-down Compliance scenarios

• 4.1 Pre-Kigali Commitments (HCFCs)

• 4.2 Meeting the Kigali Amendment Targets (different Scenarios)

• 4.3 Environmental Benefits of HFC Phase-Down (Forecasting gases 
abatement and environmental implications)

Analytical 
Reports



www.unep.org/ozonaction

www.unep.org



The HFC Outlook model:
assumptions and methodology

Ray Gluckman
Gluckman Consulting



Benefits of Good Modelling
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An essential tool to assess pathways for HFC Phase-down 

Provides an understanding of contributions from “core actions”

• Use of lower GWP refrigerants in new equipment

• Leakage reduction

• Retrofitting lower GWP refrigerants 

• End-of-life gas recovery and re-use

Shows which market sectors can make the biggest or fastest contribution

RACHP energy modelling puts total GHG emissions in perspective

• Direct refrigerant emissions

• Indirect energy-related emissions



Requirements for Good Modelling
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Sufficient “market granularity” is essential

• the RACHP market is very complex

• many different “technology types” need to be modelled to ensure realistic outputs

Despite data collection challenges, the outputs from modelling are very worthwhile

• start point: get best available data, knowing that some of the input data is inaccurate

• use model outputs to identify the most critical areas – then collect better data

• modelling should be a “journey” delivering steadily improving outputs

Availability of stock data

• need estimates of historic and current stock of equipment for each technology type

Availability of supporting data for key input assumptions, e.g.

• gas choices in new equipment

• leakage rates



Background to HFC Outlook Modelling
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Initial modelling work for EPEE in 2012

• to support negotiations for 2014 EU F-Gas Regulation

• modelling showed EPEE members that the EU phase-down was “challenging but achievable”

UNEP OzonAction:  Article 5 Country Refrigerant Models, 2017 to 2020

• 10 countries currently have a model

English: Bahrain, Bosnia and Herzegovina, Kuwait, Sri Lanka
Spanish: Dominican Republic, Guatemala, Honduras
French: Gabon, Mali, Senegal

New functionality, 2020 to 2022

• energy modelling
• automatic report generator



Actions Modelled               Policy Response

1. Actions for new equipment
• Use lower GWP gases
• Design for less refrigerant charge and low leakage

New
Equipment

• Regulations
• Product bans
• Use bans
• Import quotas

2. Actions for existing equipment
• Leak prevention
• Retrofit with low GWP alternatives

Existing 
Equipment

• Training for technicians
• Minimum qualifications
• Company registration
• Mandatory Leak testing

3. Use of reclaimed refrigerant
• Recovered from equipment at end-of-life
• Recovered during retrofit of existing equipment

Reclaimed 
Refrigerant

• Regulations
• Training
• Recovery equipment
• Reclamation facilities



HCFCs
HFCs

5 Pathways for HFC use
1. No Action
2. Unregulated
3. Just Compliant
4. Faster Action
5. Best Possible

Kigali Phase-down Steps

Kigali Compliance Assessment



Model helps to identify 
measures needed to 
change HFC pathway
and priorities for action

?



Balance of measures and 
early priorities are 
market and technology 
dependent

Low GWP gases

Reduced leakage

Gas recovery



Model can also quantify 
how to act faster and the 
environmental benefits 
of early actions



Energy Modelling Provides Important Insights
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HFC Outlook has been updated to estimate RACHP energy use and emissions

• energy and refrigerants models use same stock data

• climate data and various energy efficiency data used to calculate kWh use

• electricity grid carbon emission factors used to calculate indirect CO2 emissions

Forecasts made with different levels of ambition

• for energy efficiency of new equipment

• for operation and maintenance of existing equipment

• for electricity grid decarbonisation

Comparisons can be made of direct and indirect emissions

• for the whole RACHP market

• for individual technologies or market sectors



Historic and Forecast Energy Use 
(MWh) for whole RACHP Market

Mid growth



Forecast of Direct and Indirect Emissions 
tonnes CO2e

Electricity

Refrigerant

Transport Fuel



Comparison of 
Direct and Indirect 
Emissions in 2020



Model outputs provide material for KIP Reports
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New Automatic Report Generator has been developed

• to provide material that can be used in a KIP report

Report Template created by an expert from our modelling team

• can include many items required in a KIP report

• historical stock data

• forecasts of stock growth

• Kigali Compliance pathways

• etc.

Template can be applied to any country with a model to create report content

• in English and in the local language
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Modelling the EU Proposal for Faster Phase-down 
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HFC Outlook EU models future pathways for HFC use in the EU

• refrigerant consumption for new and existing equipment

• refrigerant emissions

• energy-related emissions

The energy analysis provides new insights to help understand the EU proposals

For example, in relation to the rapidly growing stock of heat pumps



The importance of heating decarbonisation
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Heating is a significant user of fossil fuels and source of CO2 emissions 

• represented 50% of EU’s final energy consumption in 2015

• equivalent to 40% of GHG emissions

• compared to HFCs which were less than 3%

Nearly 80% of EU heating can be done with heat pumps

• residential building space and water heating

• commercial, industrial and public sector building space and water heating

• industrial process heating below 130oC

EPEE modelling shows that some HFCs are needed to maximise heat pump roll-out
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Direct and indirect emissions from all devices providing heating

Refrigerant

Electricity

Assumes EU meets target of close to 
zero electricity grid factor by 2050

Some types of heat pump will need 
HFC refrigerant to maximise rapid roll-
out of safe and efficient HPs

How significant is the 2050 
emission forecast of              

14 million tonnes CO2e?
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The model can estimate the amount 
of heating provided by HPs – in MWh

DX units e.g. air-to-air, VRF 

Hydronic units 
e.g. air-to-water 

Chillers 

This heat is replacing heat 
that would have been 
supplied by fossil-fuel
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Abated fossil-fuel

Electricity
Refrigerant 

Abated fossil fuel in 
2050 is more than 

40 times higher 
than HP emissions



Concluding Comments
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Good modelling provides valuable understanding of HFC phase-down pathways

• requires good granularity

• requires good stock data and other input data

RACHP energy modelling gives further insights e.g.

• the balance between direct and indirect emissions

• the importance of heating decarbonisation

The HFC Outlook modelling tool is designed to help A5 countries

• supporting development of KIPs

• providing evidence-base to support policy development 



Q&A session

Federica Rizzo
EPEE Senior Policy Director



Thank you for your attention!

Contact details

EPEE
46 Avenue des Arts

1000 Brussels, Belgium

email: secretariat@epeeglobal.org
Web: www.epeeglobal.org
Twitter: @EPEESecretariat 

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

