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So let me explain what I'm going to talk about. I'm talking about outputs from the modelling 
from what we call HFC outlook EU, which is EPEE’s modelling of the EU HFC phase down. 
And a crucial point I would like to make at the beginning, this is the only comprehensive EU 
HFC phasedown model apart from the commission’s AnaFgas model and you know it, it's 
important that there's scrutiny to the modeling that was done and you'll see over the course of 
the next few minutes that there are quite a number of differences between our models and the 
basic modelling principles are the same as so-called bottom-up stock model of markets. But 
the HFC output model first of all provides rather more detailed analysis of certain key market 
sectors that I'll explain in a second.  
And because of that analysis, we therefore need to use different assumptions about the optimum 
refrigerant choices and the third dimension is that ours is the only model that also models 
energy related greenhouse gas emissions, which of course are crucial. And again I'll come on 
to that in a bit more detail in terms of that. This first point A, the level of detail and on this little 
table I've listed four quite important sectors of the market and shown the granularity of the 
AnaFgas analysis versus the granularity of our analysis in terms of the number of subsectors 
that we break the markets down into. And you know these are really significantly different. I 
mean for example the air-to-air split market under 12 kilowatts, which has been a much-
discussed area over the last few months. AnaFgas models with one subsector, we model it with 
six to try to recognize the diversity of the market. So this is effectively the end of our story. 
This is what our modelling predicts as the three yearly steps. The blue line is what the 
Commission proposal is, this is starting in 2024. Millions of tons of CO2 equivalent and the 
red line is our trajectory for the rack HP sectors. And worth noting that in terms of HFC usage, 
historically there were quite a few markets like foam blowing and aerosols. But because of the 
success of the existing F-gas regulation and various bands in the existing regulation, from now 
going forward, the only two markets of significance are rack HP refrigeration, air conditioning 
and heat pumps and MDI's, that's the medical aerosol sector, the asthma inhaler type of 
equipment. And I should point out that we're not in on this chart trying to model the MDI 
trajectory. We don't feel it's FA's business to be saying what the pharmaceutical sector should 
be doing. But you can see as Russell talked about a clear gap between what we are predicting 
is needed over the next sort of eight to 10 years. But these gaps close up quite significantly. So 
we are a lot more comfortable with a future that goes somewhere in line with what the 
Commission has suggested., if we put the ITRA phase down curve onto here, we feel a much 
better fit. But we should also remember that MDI's are not included in here and MDI's 
represents currently about 8,000,000 tons which is one division on this chart. So even ITRA’s 
proposal will be challenging to achieve in practice. 
 
Before I get onto the reasons why, it's also interesting just to take a bigger picture look, where 
if we look back to 2015, these previous charts started in 2024 with the first new step proposed 
by the Commission. But if we take a look back in 2015, we were way up here and 100 and 
7500 and 76 million tons, the industries have already achieved an enormous amount and to 



 

 

some extent, if we bear in mind that we all believe that we can get to the good end point, we're 
only arguing about a short period of time where to be realistic there needs to be more quota 
certainly according to our modeling. So what are the reasons for this? So it's our view that the 
AnaFgas modelling assumes, first of all, some unrealistic timescales for the rate of technology 
transition. They incorrectly assume that in a wide variety of markets they think that equal 
energy efficiency can be achieved with propane compared to certain fluorocarbon refrigerants. 
And they incorrectly assume that equal cost can be achieved. That is certain, though certainly 
not the view of mainstream industry.  
To me, the key risk of all of this will be that we will slow down the heat pump rollout. And if 
we do that, we'll significantly increase greenhouse gas emissions from fossil fuel boilers 
because we're slowing down the replacement of those boilers. We're going to slow down the 
move away from imported natural gas, which obviously with the Ukraine crisis going on is 
rather crucial and we've probably slowed down the renovation rate of existing building stock. 
If low-cost heat pumps are not available in the market. So what do I mean by the benefits of 
decarbonizing? Well, this chart comes from our energy and analysis in in our modeling and 
what we're trying to do is to show what we call the decarbonization prize. We're able to 
calculate. The quantity of heat that the heat pumps that we are modelling are able to deliver. 
So in our assumptions we've got a rapidly growing stock of heat pumps. They are therefore 
generating a rapidly increasing amount of heat.  
With electricity, we're replacing heat that would have been supplied by natural gas boilers. So 
on this chart you'll see the zero is right up here, the negative. Part of the Axis is the fossil fuel 
that is not being used and not emitting CO2. This is all in millions of tonnes of CO2. So we see 
a trajectory of decarbonization through the use of heat pumps. Now the heat pumps have a cost, 
they have a copy in environmentally, I mean in terms of both the direct refrigerant emissions 
and the indirect electricity emissions which are represented at the top here by the blue area, 
which is. Refrigerant and the orange area is the electricity emissions. Now of course the 
electricity emissions will fall even though that the stock of heat pumps is growing massively 
and the electricity is being decarbonized. So hence the orange gets smaller and smaller and 
eventually drops to The blue area is also reducing as we move to lower GWP refrigerants, but 
it doesn't fall to 0 because we feel that's not the optimal mix of heat pumps, so. The important 
point here is that even though up at the top here we've got some HFC's and some HFC, HFO 
blends to provide that optimal mix. The quantity of emissions from here compared to the prize 
are negligible. There's about 100-fold difference in 2050. And the clear message that comes 
from this is if the regulation does anything to slow heat pump rollout, we will actually get a 
perverse environmental impact. We will increase greenhouse gas emissions we won't decrease 
them. We mustn't look at F-gases in a box in isolation from the rest of the market. And the rest 
of the emissions of greenhouse gases. Let me give a few further. Examples then of unrealistic 
assumptions that we model differently. First of all the residential hydronic heat pump sector 
actually before I so. So hydronic means water-based systems of course. So that's hot water 
heating of residential buildings. 
 
Now the Ana-F-gas model just uses one technology sector, about 11 kilowatts, which we agree 
with. But what their modelling says is that 100% of hydronic residential heat pumps will be 
using propane by 2025. And that can only be based upon the use of an outdoor Monoblock 



 

 

type of system. But the reality of the hydraulic market is much more complicated than that. 
And yes, outdoor Monoblocks will represent a significant proportion of residential heat pumps, 
but nowhere near 100%. It's not clear quite how many percent, but you know, we, we, we think 
that it's more likely that they'll only be 50 or 60% of the total. 
 
And there's lots of other types. There's a need for these other types because of the variety of 
building situations. You can't always locate a Monoblock outside every sort of residence for 
various reasons. So there's a more complex market. So we model that in a more complex way 
or granular way and we're using a more diverse range of refrigerants to suit that. It's quite 
interesting to actually look at what is happening in that market hydronic heat pump market in 
2021 that it was dominated by relatively high GWP, HFC still R410 a 70% of the market, 
propane only coming in at 10% of the hydronic market in 2021. So we want, we have to ask 
ourselves what is a reasonable rate of technology transition to put into our model. And F gas 
simply said 100% propane by 2025. Um, But there's lots of. Experts and paperwork out there, 
opinions from industry. This happens to be a table from AUBA German report published in 
2022. It gives projections up to 2030 and you'll see the line for propane in 2030 is showing 
30%. Not 100%. What I find particularly worrying about this is that the source of this. Is the 
same organization that is the source of that 100% figure. So. You know, which one do we 
believe in? For my modelling I've talked to a lot of people who are manufacturing these systems 
and I've tried to get a feel for what I think is realistic transition and what you can see here is a 
chart that represents in our model the transition from significant amount of 404A. Initially 
transitioning probably to R32 because that market is ready for that and that would be a quick 
transition that can deliver lots of heat pumps. But then we've got a growing amount of propane, 
we're not suggesting one should not use that for refrigerants we're just suggesting that you can't 
do everything with natural refrigerants we get up to about 55%. Here and then we've got 
relatively low GWP HO HFC blends filling the rest of the picture. That will give optimum 
energy efficiency and the fastest heat pump rollout in our opinion. Another important market 
is the less than 12 kilowatt air to air split market. Again, the AnaF-gas model just uses one 
technology sector to represent this really quite large and diverse market. They use a 
representative system of 4 ½ kilowatts, quite a reasonable size to use. We have a 3 ½ kilowatt 
system in our model as well and they suggest 100% propane by 2027. Now a 4 1/2 kilowatt 
system with propane basically would need to be a single split providing cooling. And it feels 
like that there and we can't find evidence of proper analysis of larger sizes in this less than 12 
kilowatt band of multi split systems or indeed proper analysis of heating. All of these systems 
are reversible, need to be reversible and we can't really see that. So again, in reality the market 
is more complicated. We see single splits that are just providing heating like in Finland, very 
popular solution. Multisplit air to air systems are becoming increasingly popular. They can 
often be a cheaper solution than a hydronic solution and usually would be more energy 
efficient. So once again to get that optimum balance between energy and refrigerant it's 
important to look more carefully. We model 6 different subsectors with three different sizes 
and both single split. 
And multi split in those three sizes, 3 and 1/2 kilowatts, 7 kilowatts and 12 kilowatts, we don't 
think it's good enough to model just a four and a half kilowatt system. So. When we begin to 
gross things up across all of the markets for HP, Who's using and needing HFC's, this chart is 



 

 

showing a breakdown into 3 subsectors. Two new refrigeration equipment, so that's things like 
supermarket refrigeration, industrial refrigeration, transport refrigeration and you'll see the 
numbers here are very small and that's because the transition is well underway in commercial 
refrigeration. It's pretty much complete, a lot of CO2, a lot of hydrocarbon. A small use perhaps 
of HFO, HFC blends um transport refrigeration more problematic at the moment it would be a 
slower transition, but industrial refrigeration again we don't see as being too big a problem. But 
the other two areas which represent about a 50/50 split of the market or quota is a mixture of 
new comfort, cooling and heating. So that's heat pumps and air conditioning chillers, anything 
to do with cooling and heating of buildings and also the service and maintenance of all the 
existing equipment that already exists. We need this amount of quota to do that. If we have less 
quota we either starve the new hydronic heat pump or the new comfort cooling and heating 
market which is may will slow the heat pump roll out or we starve the servicing. Part of the 
market. So what effect will that potentially have? Well, if we first of all look at the that that we 
break down that demand for new equipment in more detail. I've taken an average from the 
model between 2024 and 2030, which are critical years if we look at the slice.  
So I'm going back to this chart, this dark orange slice in a bit more detail we see that. Comfort 
cooling and heating air to air and comfort cooling and heating. Hydronic heat pumps, which 
were the two examples I've just been going through represent about 80% of the total demand. 
Refrigeration is relatively small, a little bit from mobile air conditioning, not in cars of course 
which have already moved on, but in in larger vehicles and a little bit for chillers. It's interesting 
to look at the different shape of the servicing and maintenance requirements and here 
refrigeration is more dominant. And it's interesting to think therefore if there's insufficient 
quota, one of these pies or both of these pies are going to be as it were starved of HFC and it 
could put the food chain at risk, there wouldn't be. Of gas available to continue servicing 
existing equipment. That equipment would therefore have to be replaced with brand new at 
some significant cost.  
 
And. Our modeling shows good potential for long term cuts in HFC demand and certainly the 
industry is. Suggesting the possibility of net 0 by 2050. But the modelling shows that the 
proposals for quota cuts, especially these periods between the cuts in 2024 through to 2033, 
are really not based on realistic assumptions that, repeating what I've already said, in some 
markets the transition time scale is too fast. In some markets, the refrigerant choices are not 
optimal and therefore there would be an impact on energy efficiency and a knock-on increase 
in greenhouse gas emissions because of more energy use and there's a risk of insufficient quota 
to service existing refrigeration systems. The most important point is under the Commission 
proposal, the heat pump rollout will be compromised during the next 10 years, and that will 
result in extra greenhouse gas emissions, not savings. 
 
 


