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Emissions of fluorinated greenhouse gasesand 
greenhouse gas emissions from energy use in buildings



Consumption of ozone-depleting substances in EU27

{ƻǳǊŎŜΥ 99! ƛƴŘƛŎŀǘƻǊ Ψ/ƻƴǎǳƳǇǘƛƻƴ ƻŦ ƻȊƻƴŜ-ŘŜǇƭŜǘƛƴƎ ǎǳōǎǘŀƴŎŜǎΩ https://www.eea.europa.eu/ims/consumption-of-ozone-depleting-substances 

EU phase out in 2010

https://www.eea.europa.eu/ims/consumption-of-ozone-depleting-substances


EU F-gas emissions

Source: Annual European Union greenhouse gas inventory 1990ς2021 and inventory report 2023. Submission to the 
UNFCCC Secretariat, 15 April 2023. EEA greenhouse gases τ data viewer

https://www.eea.europa.eu/data-and-maps/data/data-viewers/greenhouse-gases-viewer

2.3% of total EU27 
emissions in 2021

https://www.eea.europa.eu/data-and-maps/data/data-viewers/greenhouse-gases-viewer


EU greenhouse gas emission inventory

Source: EU NIR 2023 submission, covering 1990 - 2021 data



EU greenhouse gas emission inventory

Source: EU NIR 2023 submission, covering 1990 - 2021 data



Progression of EU HFC phase-down

{ƻǳǊŎŜΥ 99! ƛƴŘƛŎŀǘƻǊ ΨIȅŘǊƻŦƭǳƻǊƻŎŀǊōƻƴ ǇƘŀǎŜ-Řƻǿƴ ƛƴ 9ǳǊƻǇŜΩ https://www.eea.europa.eu/ims/hydrofluorocarbon-phase-down-in-europe 

https://www.eea.europa.eu/ims/hydrofluorocarbon-phase-down-in-europe


EU greenhouse gas emission inventory

Source: Annual European Union greenhouse gas inventory 1990ς2021 and inventory report 2023. Submission to the UNFCCC Secretariat, 15 April 2023.
https://climate-energy.eea.europa.eu/topics/climate-change-mitigation/greenhouse-gas-emissions-inventory/data

https://climate-energy.eea.europa.eu/topics/climate-change-mitigation/greenhouse-gas-emissions-inventory/data


Greenhouse gas emissions from energy use in buildings in Europe

{ƻǳǊŎŜΥ 99! ƛƴŘƛŎŀǘƻǊ ΨDǊŜŜƴƘƻǳǎŜ Ǝŀǎ ŜƳƛǎǎƛƻƴǎ ŦǊƻƳ ŜƴŜǊƎȅ ǳǎŜ ƛƴ ōǳƛƭŘƛƴƎǎ ƛƴ 9ǳǊƻǇŜΩ https://www.eea.europa.eu/ims/greenhouse-gas-emissions-from-energy

Greenhouse gas emissions from the EU buildings 
sector decreased by 35% between 2005 and 2020, 
largely as a result of:

Å higher energy efficiency standards for new 
buildings,

Å energy efficiency improvements in existing 
buildings, and 

Å measures to decarbonise the electricity sector.

https://www.eea.europa.eu/ims/greenhouse-gas-emissions-from-energy


Decarbonising heating and cooling

{ƻǳǊŎŜΥ 99! .ǊƛŜŦƛƴƎ ΨDecarbonising heating and cooling τ ŀ ŎƭƛƳŀǘŜ ƛƳǇŜǊŀǘƛǾŜΩ https://www.eea.europa.eu/publications/decarbonisation-heating-and-cooling

Decoupling greenhouse 
gas emissions from 
economic growth but 
more has to happen

https://www.eea.europa.eu/publications/decarbonisation-heating-and-cooling


Ozone layer evolution ς the total picture

Source: https://www.eea.europa.eu/en/topics/in-depth/climate-change-mitigation-reducing-emissions/current-state-of-the-ozone-layer 

https://www.eea.europa.eu/en/topics/in-depth/climate-change-mitigation-reducing-emissions/current-state-of-the-ozone-layer


Thank you very much!

Questions or comments are very welcome

felix.heydel@oekorecherche.de
peder.gabrielsen@eea.europa.eu

mailto:peder.gabrielsen@eea.europa.eu
mailto:peder.gabrielsen@eea.europa.eu
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Progress on EU F-gas policies 
with a focus on refrigeration 

Danfoss Side Event at MOP35 Montreal Protocol

DG CLIMA, European Commission

Nairobi, 24 October 2023



ÅPhase-down of HFCs (Quota system)

ÅAdditional specific prohibitions on use, products & equipment

Reducing HFC use

ÅEmission prevention rules, Leak checks, Certification/Training of Technicians, 
Recovery Obligation, End-of-Life Treatment, é

Reducing HFC losses

ÅTrade licensing, Custom rules, Market surveillance,  Labelling, Penalties, Reporting

Controlling & enforcement

Main logic of the EU F-gas Regulation



Market measure: Quota system creates scarcity

Ą Prices for high GWP gases rise strongly

ĄFlexibility: Reaction of market players where, how and as soon as possible

Ą Achieve reductions by avoing HFCs in new equipment, smaller charges/retrofitting, 

reducing leakage, recover & reclaim gas 

QuotaSystem
Incentive for innovation

"Stay low, move fast é"

and you will still be cool !



Impacts of the current HFC quota system 
(in place since 2015)

Source: EEA F-gas report 2023

Total supply (UE): Imports of stationary refrigeration equipment(EU):

(*) 2014 & 2015 data probably incomplete

(*)
(*)



Effectsof the current prohibitions

Supply of R404A (used in refrigeration) to EU (use restriction from 2020):

Source: EEA F-gas report 2020



- Technology adjustment costs only ú6/tCO2eq (2015-19)

- Strong trigger for green growth: 
ÅCompanies using natural alternatives have risen by >60% from 2013 to

2016

Å>80% of firms in the refrigeration sector have increased R&D from 2011 

to 2016

Å40,000 CO2 transcritical systems (for supermarkets) installed in Europe

Å2,200 small charge ammonia systems

Å700,000 hydrocarbon systems in supermarkets

Survey by Shecco, 2021

Effectson innovation



Refrigeration ïEU market situation today

Supermarket systems Transcritical CO2 systems with high energy efficiency are now the 

standard solution for new supermarket refrigeration systems. 

Components and specialized technical personnel are widely available.

Stand-alone commercial 

systems 

Systems running on R290 as a refrigerant are the standard solution 

for small shops and discounters (refrigerated shelves, freezers etc.)

Transport refrigeration Research and development as well as market introduction of CO2 and 

propane solutions for refrigerated trucks and vans

Refrigerant recycling and 

reclaim

Specialized refrigerant handling companies collect recovered refrigerants 

from service companies and gas distributors and perform analytical 

checks. On the basis of the analysis, reclamation is carried out in 

dedicated facilities or the refrigerant is sent for destruction. 



New rulesfor the HFC quotas

Current rules  
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Refrigeration

- Domestic refrigeration: <GWP150 from 2015; No F-gases from 2025

- Fridges/freezers for commercial use: <GWP150 from 2025

- Other self-contained refrigeration equipment: <GWP150 from 2025

- All other refrigeration equipment: <GWP150 from 2030

- Small chillers (<=12kW): <GWP150 from 2027; No F-gases from 2032

- Large chillers (>12kW): <GWP750 from 2027

- Multi-pack supermarket systems: <GWP150 from 2020

New additional ruleson products& equipment



Thank you

https://ec.europa.eu/clima/eu-action/fluorinated-greenhouse-gases_en

© European Union 2020

Unless otherwise noted the reuse of this presentation is authorised under the CC BY 4.0 license. For any use or reproduction of elements that are 

not owned by the EU, permission may need to be sought directly from the respective right holders.

Slide xx: element concerned, source: e.g. Fotolia.com; Slide xx: element concerned, source: e.g. iStock.com

https://ec.europa.eu/clima/eu-action/fluorinated-greenhouse-gases_en
https://creativecommons.org/licenses/by/4.0/
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Latest Updates on 
the U.S. Refrigerant 
Transition

Samantha Slater

Senior Vice President of Government Affairs

Air-Conditioning, Heating & Refrigeration Institute



Refresher on U.S. Refrigerant Transition

U.S. signed Kigali 
Amendment in 2016

American Innovation 
and Manufacturing 
(AIM) Act passed in 

2020

Kigali Amendment 
ratified by U.S. Senate 

in 2022

Onus is now on 
Environmental 

Protection Agency to 
implement AIM Act 

provisions

In the United States, 
states and some 

localities individually 
implement building 

codes, all of which, until 
2021, prohibited the 

use of A2L refrigerants



U.S. Refrigerant 
Transition 

Developments

Congress: Legislation (AIM Act) passed and signed 
into law and Kigali Amendment ratified by U.S. 
Senate

EPA: Implementation of the AIM Act is well 
underway ς Technology Transition Final Rule 
Released and Reclamation Proposed Rule Released

Building codes are being updated in states to allow 
the new refrigerants

Work with the Department of Transportation and 
OSHA ongoing



Pre-Publication Technology Transitions (TT) Final Rule

ÅProhibitions on manufacture, import, installation of equipment based on GWP or specific 
refrigerant

ÅCompliance dates ranging from January 1, 2025, to January 1, 2028, depending on the 
subsector

Å! ǘƘǊŜŜ ȅŜŀǊ άǎŜƭƭ ǘƘǊƻǳƎƘέ ǇŜǊƛƻŘ ŦƻǊ products manufactured prior to applicable 
compliance date

ÅNo further exemptions for export of non-compliant equipment to countries with no 
restrictions



Pre-Publication TT Final Rule, cont.

ÅOne-year extension for systems where building permit issued prior to October 5, 2023, specifies 
restricted HFC

ÅExemption of product receiving application-specific allowances for year in which such allowances 
received

ÅLabeling, reporting, recordkeeping for refrigerant, charge, date of manufacture or installation, and 
other details

ÅAnnual reporting beginning January 1, 2025, for all entities, with reports due 90 days after end of 
reporting period



We have more 
ǿƻǊƪ ǘƻ ŘƻΧ

ÅRefrigerant Management (refrigerant recovery and reclaim)
ÅProposed Rule Released, 60-Day Comment Period

ÅSNAP approval by EPA of additional new refrigerants
ÅSNAP 26 Final Rule expected by year-end
ÅSNAP 27 Proposed Rule expected by year-end 

ÅBuilding Codes
ÅMany states need to adopt latest building codes enabling use 

of new refrigerants

ÅU.S. Department of Transportation and U.S. Department of 
Labor/OSHA

ÅCanadian and Mexican governments to harmonize 
implementation of the Kigali Amendment



Thank you!
Contact Information:
sslater@ahrinet.org
Cell Phone:  202-302-5165

mailto:sslater@ahrinet.org
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Building Better Supermarkets for the World

Refrigerants and energy efficiency 

to decarbonize our supermarkets

Presented by Ray Gluckman

October 24th 2023
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Condensing Unit

2 - 10 kg

Refrigeration  Equipment Used in Supermarkets

Stand-alone 

0.2 to 1 kg

Central System 

50 ï500 kg
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Other Equipment of Relevance

Åair-conditioning 

ïuses refrigerants 

ïcould be integrated with refrigeration 

Åspace heating

ïcould be integrated with heat rejected from refrigeration 

ïor could be stand-alone heat pump 
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Typical Example of Supermarket Electricity Use Split
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EU Commercial Refrigeration GHG Emissions, 2022

Direct 
emissions

46%

Indirect 
emissions

54%

Overall split of emissions
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Commercial refrigeration 

includes supermarkets, 

smaller stores / shops and 

food service
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Commercial Refrigeration GHG Emissions

Possible EU Pathway to 2050

99% 

reduction

28% 

reduction

33% 

reduction
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How to achieve 99% emission reduction

ÅStep 1: Reduce the Cooling Load

ïsaves energy

ïreduces size of system and the quantity of refrigerant used 

Ådoors on display cases saves ~50%

Åother opportunities such as:

ïLED lights in display cases

ïhigh efficiency evaporator fans and fan motors

ïevaporator fan speed control
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How to achieve 99% emission reduction

ÅStep 2: Use Ultra-low GWP refrigerant for new equipment

Åmany current systems use R-404A GWP 3,922

ïthis is banned in EU (from 2020, little used since 2016)

ïR-404A should never be used in new systems!

Åstand-alone systems: HC-290, GWP 3

Åcentral systems: R-744 (CO2), GWP 1

Åcondensing units: R-744 or A2L blends

ïe.g. R-454C or R-455A (both have GWP 148)
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How to achieve 99% emission reduction

ÅStep 3: reduce direct emissions from existing equipment

ïespecially central systems

Åleakage reduction campaigns

ï20% per year was common

ï5% per year is achievable

Åretrofit R-404A with non-flammable alternative

ïe.g. R-448A or R-449A (both have GWP ~ 1400)

Åmaximse gas recovery at end-of-life 
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How to achieve 99% emission reduction

ÅStep 4: maximise efficiency of new equipment

Åhigh efficiency compressors

Åvariable speed compressors and condenser fans

Åminimise evaporator and condenser temperature difference

ïlarge surface areas; high efficiency (e.g. microchannel)

Åfloating head pressure 

Åsophisticated controls (e.g. electronic expansion valves)
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How to achieve 99% emission reduction

ÅStep 5: maximise efficiency of existing equipment

Åensure correct installation

Åregular maintenance

ïe.g. clean heat exchangers; ensure correct refrigerant level

Åfor larger systems, good instrumentation

ïpressures, temperatures, kWh etc.

ïto support regular checks for faults
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How to achieve 99% emission reduction

ÅStep 6: use low or zero carbon electricity

ÅOther opportunities:

Åheat recovery for store space heating

Åthermal storage ïto reduce power used at peak times

Åair-conditioning systems with ultra-low GWP refrigerants and 

high energy efficiency
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Concluding Comments

Åsupermarkets can achieve massive reductions in GHG 

emissions

Åreducing cooling loads saves $ and reduces both direct and 

indirect emissions

Åusing ultra-low GWP refrigerants can eliminate direct 

emissions

Åhigh energy efficiency combined with zero carbon electricity 

can eliminate indirect emissions  
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Contact Details

Ray Gluckman 
Gluckman Consulting

email: ray@gluckmanconsulting.com

Website:  www.gluckmanconsulting.com

mailto:ray@gluckmanconsulting.com
http://www.gluckmanconsulting.com/
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Worldwide sales 
in more than 

100 
countries

Three strong business segments 
with leading positions

Power Solutions

Climate Solutions

Power Electronics and Drives

Leading technology 
partner for our 

customers who want to 
decarbonize through 

energy efficiency, 
machine productivity, 

low emissions, and 
electrification

Today: Danfoss  at a glance

+42,000
Employees worldwide. 

People are the foundation 
of our business

Well on the way towards 
carbon -neutral global 
operations by 2030

97
Factories in more than 

20 countries

1933
Long track record within 

innovation and engineering

Danfoss Climate Solutions l MOP35 Side Event 2023
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We are going carbon neutral

Danfoss commits to CO 2 neutrality in our global operations 
latest by 2030 ï supporting the Business Ambition for 

1.5 ° C and having validated science -based targets in line 
with a 1.5 ° C trajectory.

As an engineering company, we naturally 
believe in science to solve our biggest challenges.

We want to be our customerôs preferred 
decarbonization partner

We help our customers decarbonize through 
our energy -efficient solutions and by applying high 

standards and setting stretch targets across our business.

Our journey towards 
carbon neutrality
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Danfoss Climate Solutions l MOP35 Side Event 2023

Supermarkets: a major stakeholder for step change on the 
way to net zero
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The Danfoss óSmart Storeô & Application Development 
Center

50%
more 
energy efficient*

*compared to a typical supermarket with a first -generation CO2 refrigeration system
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Demonstrating connected 
applications ï to unleash the 
full decarbonization potential

Whatôs 
inside 
the store


