
JRAIA’s response to 2050 Carbon Neutrality (CN2050) 

1. HVAC&R industry’s basic stance towards CN2050 : 
1) Aim to expand the use of heat pump technology and products that are also highly efficient from the 

perspective of utilising renewable energy.  
2) Use the designated product system to reduce HFCs as much as possible and aim for lower GWP, e.g. 

“Green refrigerants” such as natural refrigerants and ultra low-GWP refrigerants. 

2. Direction of response to CN2050 in HVAC&R sector: 
 Basic principle : S＋3Es   

Balanced target setting and target-driven activities on Safety plus Environment performance, Energy 
efficiency and Economic feasibility are important. 

Safety(S) : Ensure safety together with users(consumers), installers and other relevant stakeholders 
Environment performance(E) : Convert to lower GWP refrigerants from an environmental point of view. 
Energy efficiency(E) : Improve the efficiency of equipment systems from the perspective of improving 

energy efficiency (directly linked to the reduction of CO2 emissions). 
Economic feasibility(E) : A reasonable price (cost) that balances the above three items is essential to 

promote market diffusion. 

3. Challenges and responses in refrigerant conversion in response to the Kigali Amendment: 

Type of refrigerant 
(for air-conditioners)  

GWP 
(E) 

Working pressure 
(S) 

Flammability 
(S) 

Energy efficiency 
(E) 

< Legislations in Japan > 
“Act on Rational Use of Energy” 
for energy efficiency: 
 
“High Pressure Gas Safety 
Act”, etc. for pressure and 
flammability: 
 
ISO/IEC standards for restriction of 
max charge amount of flammable 
refrigerants 
 

Natural refrigerants 
 (CO2)※ 

1 High 
 (4 times or more 
compared to HFC) 

Non flammable Low 
(▲20～▲50%) 

Natural refrigerants 
(propane)※ 

3 Medium  
(same level as HFC) 

Highly flammable slightly Lower 
 to Even 

HFO etc.※ 1 digit Low to Medium 
 (same level as HFC) 

Lower flammable Low 
(▲20～▲50%) 

HFC Over  
3 digits 

Medium none to  
Lower flammable 

Even 

Note : Negative impacts are marked in Orange , “Green refrigerants” as marked ※ 

 The above table is for the refrigerants used for air conditioners, and criteria will differ by refrigerants 
used for other equipment types, but various factors in other than GWP value (environmental 
performance) should be considered. 

 Safety measures for various requirements and environment factors should be considered along with 
consideration of refrigerant used in the equipment. Japanese government plans to expand the scope of 
new designated products to other product segments. 

 
 Challenge #1:Improvement of Energy efficiency  

Currently, with the characteristics of candidate refrigerants, energy efficiency tends to deteriorate as GWP 
is reduced. Therefore, from the point of view of CO2 emission control (CN2050 point of view), it is essential 
to take into account the impact of improved energy efficiency (indirect emissions) and to take balanced 
measures. (However, this will entail larger equipment and higher costs.) 
 
Estimation example of the direct and indirect CO2 emission: 

 . 
 

 
 
 
 
 
 
 
 

  

[Conditions] 
Model : 4 kW residential AC using R32 
Annual leakage rate : 2% 
Annual operating hours : JIS C 9612 
Refrigerant recovery rate at disposal : 31% 
Operation period : 13.2 years 
Emission factor of electricity : official figure for 2019 
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 Challenge #2:Safety considerations  (Especially on measures other than those taken with equipment.) 

1) Working pressure（e.g. CO2 refrigerant） 
・ Increased costs associated with higher-strength piping, etc. (increased pipe thickness, improved 

materials, etc.) are essential. 
・ Consideration needs to be given to measures in equipment to maintain safety in the face of high 

pressure, and to measures during installation and servicing. 
2) Flammability (e.g. Hydrocarbons) 

・ Appropriate equipment management, including inspections by equipment owners, is necessary. 
・ Measures in equipment to maintain safety related to flammability, and measures during installation 

and service need to be taken into account． 
・ Qualifications of installers, training, etc., and handling of work at disposal, etc., are essential. 

4. Differences from products that have already been converted to “Green refrigerants”, including 
natural refrigerants: 

Compliance is progressing mainly with equipment such as household refrigerators (under JEMA), HP 
water heaters, plug-in display cabinets and automotive air-conditioners, where the amount of enclosed 
refrigerant is small, no refrigerant piping work is required and energy-saving performance (little 
difference in characteristics depending on the operating temperature zone) can be satisfied. However, 
the situation is different in air-conditioners and commercial refrigeration equipment, where the amount of 
contained refrigerant is generally high and on-site refrigerant piping work is required. 

5. Promotion of the measures in section 2 (conversion with new products) requires not only 
technological development of equipment, but also dissemination measures and environmental 
improvement: 

1) Regulatory developments: development of safety-related regulations, etc. (for flammable 
refrigerants) 

2) Raise awareness of equipment managers (including users (equipment purchasers)) of the need for 
and importance of refrigerant conversion. 

3) Qualification, certification and training of contractors, service providers, etc. → market 
acceptability (personnel, costs, awareness, etc.) 

4) Considerations for the process and systems for treatment of refrigerant at the time of equipment 
disposal are essential. (safe handling of flammable refrigerants, etc.). 

5) Recognition and acceptance (by users and others) of increased costs (R&D costs, equipment price, 
installation costs, etc.) in addressing issues, and continuous subsidies and tax incentives are 
essential． 

6. Recommendations for mid and downstream measures: 
It is the responsibility of manufacturers to actively work on the conversion of refrigerants to “Green 
refrigerants” in each appliance, but on the other hand, it must be said that the conversion to an ideal 
refrigerant for all appliances is currently quite difficult as far as the current candidate refrigerants are 
assumed, as described above. In order to achieve the Kigali Amendment and CN2050 under these 
circumstances, possible measures should be taken by the relevant industry as a whole in tandem. 

1) In parallel with upstream measures such as the development of new refrigerants and refrigerant 
conversion, we expect discussions on new mechanisms, including leakage prevention measures as 
a system and equipment management systems including refrigerant management, including the 
application of IoT technology, from the perspective of direct emission (leakage) control. 

2) From the perspective of reducing CO2 emissions from operating equipment, the circular economy 
and energy consumption for refrigerant destruction, we would like to ask for a further deepening of 
the studies currently being carried out (including measures for refrigerant retrofit of operating 
equipment with limited coverage), together with important downstream measures such as the 
recovery and recycling of refrigerants, which will become valuable resources in the future. 

 

 
 


