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Production of HFCs first ramped up in nonA5 Parties in the early 1990s as companies and 

governments advanced deadlines for phasing out CFCs.  In the early 2000s as A5 Parties 

began facing their own reduction requirements, they too ramped up HFC-134a production 

in China and India.  You can see that the most recent data suggest that half or more of 

production of these chemicals now occurs in these 2 A5 Parties.
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This table shows where two of the key low-GWP alternatives are being produced. HFC-32 

has been commercially available for a number of years and is produced by a large number 

of companies in China, japan with plans announced in India. Production of  HFO-1234yf is 

also ramping up quickly driven by regulations on HFCs  in a number of nonA5 Parties. 

Unlike the initla production of CFCs and HFCs, the first set of plants for 1234yf is spread 

between the US, Japan and China.  This may reflect the increasing global nature of the 

sectors using HFOs in products, and the growing expertise for production particularly in 

China and India. 
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Finally, a little info on status of patents for HFO-1234yf.  To get a better sense of the 

number of patents by country and by patent holder, we undertook a basic search of the 

PatentScope – a patent search tool developed by the World Intellectual Property 

Organization that covers patents filed in 40 countries.  To include patents in India, we 

added to the data base a search we conducted using inPass, the Indian Patent Advanced 

search System.  We searched 2,3,3,3 tertafluoropropene (HFO-1234yf) and looked at the 

front page for Patent Scope and the abstract for inPass.  Did not review search results and 

exclude patents not relevant to MP.  Other searches will provide different results.  Found 

slightly more than 780 patents in PatentScope and 30 in Inpass. Also important to note 

these are filings and some may never be rejected or not maintained and therefore never 

issued.

Countries include US and EU, but China, Mexico and India are ranked in the top 5.

See for companies Honeywell, Arkema and DuPont (Chemours lead the pack, but 

Mexichem and Xian Modern Chemistry also in the top 8. and other Chinese entities also 

have various patents on 1234yf.

As you heard early from Stephen, the pattern in the past has been…..
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Price of 1234yf many time more expensive, but may come down overtime;

Price of ze much more in line with current compounds being used.
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Shift now to talk about whether patents have been paid for under the MLF.  Lots of this 

discussion on Friday.

Key driver that determines what the MLF will pay for is the indicative list of incremental 

costs.

There front and center

Like all cpst elements, paying for patents also subject to general principles.

We will see that general principles have sometimes acted as a constraint on when and how 

much MLF paid for patents. 

In particular, cost effectiveness thresholds have sometimes limited amount that MLF would 

pay for patents

Limit on paying for incremental operating costs typically for 1 year has been raised as a 

concern for higher prices alternatives
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First, a look back. How have these guidelines been applied in practice 

Not a comprehensive survey of every project.  Instead had discussions with MLF 

Secretariat, WB and UNDP staff current and past. 
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Key question: why so few cases explicitly paid.

Embedded example: HFC 410a covered by composition patent by Honeywell granted in 

1991. Expired in 2011 but widely available from multiple suppliers before that because of 

licensing arrangements. So when buying 410a prior to 2011 costs of patent embedded in 

price of supply.

Examples of patents blocking projects:  Indian producer and halon user
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Going forward……

Welcome additional examples and areas for additional research
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