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Table: List of measures arising from the IPCC/TEAP Special Report & its Supplement
	Sector
	Proposed Measure

(from IPCC/TEAP SROC & its Supplement)
	ODS Relevance
	Significance
	Practicality
	Cost Effectiveness
	Other Environmental Benefits/Impacts

	
	
	
	
	
	
	

	Domestic Refrigerators
	Recover ODSs contained in domestic refrigerators and freezers at end-of-life

[SROC §4.2.8 pp 237]
	Yes – Banks of both CFCs & HCFCs are present in  domestic appliances   
	High – Banks of ODSs in appliances as refrigerants were estimated at 107,000 tonnes and as blowing agents at 320,000 tonnes in 2002.  
	Low/Medium/High  effort -  Several approaches have been demonstrated  globally. Refrigerant is generally easier to recapture than blowing agent. Most easily practiced around large conurbations. Collection from remote regions is challenging. 
	Low/Medium – Costs vary according to approach with refrigerant recovery being the easiest. Any blowing agent removal will be medium cost. Processing a refrigerator will typically cost $10-15 per unit although this includes an offset for the re-sale of other recycled components (e.g. steel).  
	High - CFC-11 and CFC-12 have significant GWPs and volumes of both refrigerant and blowing agent are also substantial. A deliberate strategy to isolate appliances in the waste stream also assists other recycling programmes. Care needs to be taken to monitor the impact of transportation logistics. 
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	 Commercial Refrigeration
	Leakage reduction of refrigerant from existing systems

[SROC §4.3.6 – pp243] 
	Yes – but only where HCFCs are permissible as refrigerants
	High – Use phase emissions from commercial refrigeration systems can represent up to 60% of total lifetime emissions.  


	Low/Medium – Some measures are related to changes in practice, although others will require some investment 
	Medium – Refrigerant emission abatement measures have a cost range of $20-280 per tCO2-eq. 
	Medium/High – Leakage reduction measures will have benefits for all refrigerants and, in particular for those with high global warming potentials. 
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	 Stationary Air conditioning and heat pumps
	Reduce leakage rates from existing stationary A/C equipment.

[SROC §5.2.3.1 – pp283] 


	Yes – HCFC-22 still in widespread use within unitary air conditioners. CFCs also still in use in 50% of large scale centrifugal chillers globally. 
	Medium/High – As with commercial refrigeration, leakage from A/C equipment can represent a substantial proportion of life-time impact. In 2002 the banks of HCFCs in A/C equipment were estimated to be in excess of 1 million tonnes. For CFCs the figure is approximately 84,000 tonnes.  Reduction in leakage will not change the size of the banks but will change the demand for servicing.  
	Low/Medium effort – Measures would include the introduction and enforcement of improved maintenance practices. Because of the amounts available in larger equipment, on-site recycling can be encouraged.    
	Low/Medium – Costs should be limited to training inputs and minor expenditure in other engineered leakage reduction measures.
	Medium /High - CFC-12 and HCFC-22 have significant GWPs.  Bearing in mind the quantities involved, the impact on greenhouse gas emissions could be substantial. 

	
	Earlier phase-out of HCFC in new equipment

[SROC §5.2.3.2 – pp284-285]
	Yes - Since 90% of air conditioners are produced using HCFC-22, there is substantial value in earlier transition to new refrigerants. 
	 Medium/High – Future cumulative HCFC consumption in new stationary A/C equipment is expected to be substantial before phase-out in developing countries in 2040.
	Low – Technologies are already available to assist this transition and the only barriers anticipated will be those of cost. 
	Medium – Technology already exists to address this issue and any costs will be related to the higher investment costs (capital and/or revenue) associated with the alternative technologies. There should be economies of scale if the transition is universal. 
	Low/Medium – Care needs to be given to selecting alternatives which maximize energy efficiency. Where high GWP refrigerants are required to achieve this, actions to minimize leakage and maximize end-of-life recovery are important.
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	 Mobile Air Conditioning
	Recover refrigerants contained in existing vehicles

[SROC §6.4.1.2 pp304]
	Limited – Old systems are likely to be leaky and most CFC-12 will already have been released. There is some on-going servicing requirement which is usually met from recycled material 
	Low/Medium – In 2002, the bank of CFC-12 globally was estimated at 149,000 but is expected to have reduced fairly rapidly since then as vehicles have been replaced.
	Low/Medium effort – 

Technology is relatively straight-forward, although logistics can be a problem because of the fragmented and geographically widespread ownership of automobiles.
	Low/Medium - Cost of recovery equipment is modest and should also have been already encouraged under various refrigeration management plans.  
	Medium - CFC-12 has a significant GWP. However, replacements may also have some direct impact. The efficiency of air conditioning equipment will influence the charge required and potential emissions from the system during its lifetime.  
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	Foams
	Recovery of blowing agents from steel-faced building panels

[SROC §7.5.2 pp 344]
	Yes – Both CFC-11 and HCFC-141b have been used in the manufacture of these products.
	Medium – In 2000 the bank estimates for CFCs were 350,000 tonnes of CFC-11 and 100,000 tonnes of HCFC-141b. Benefits will not begin to accrue until panels reach the waste-stream in 2015 or thereabouts. 
	Medium/High effort – Recent trials in Europe have shown that existing refrigerator recycling equipment can be used to process panels. Logisitics for recovery from site would need to be managed 
	Medium – Where reasonable volumes of panels are in one place (e.g. a medium/large building), the logistics cost should be tolerable. Since the foam:metal ratio will be higher, the recovery efficiency of the plant could be affected. 
	Medium/High – CFC-11 has a significant GWP. The recycling of steel is also an additional environmental advantage. 
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	Halons
	Adoption of appropriate management techniques to limit emissions from all banks of fire protection agent (halon, HCFC, HFC and other).
[SROC § 9.4 pp 375-376]

	Yes - Both halons and, to a lesser extent, HCFCs are still used in fire protection equipment. Good practices in bank management offer longevity of use for key applications and avoid the need for re-manufacture.
	Low/Medium – Halons are now only in use within about 4% of current fire protection equipment. However, banks are in the order of 39,000 tonnes for Halon 1301 and 83,000 tonnes for Halon 1211 – whilst for HCFCs, 3,600 tonnes in fixed systems and 2,700 tonnes in portable systems. The high ODP of halons makes them still an important target for emission prevention.
	Low/Medium effort: Strategies have already been developed in many countries and enforcement through either regulation or voluntary agreement (supported by necessary standards) has been effective. The challenge remains the widespread use of fire protection equipment – particularly in the form of portable systems.
	Low/Medium – Costs should be limited to training inputs and minor expenditure in other engineered leakage reduction measures. Arguably, the cost of developing suitable Codes of Practice and regulation should also be considered. However, it is now possible to ‘borrow’ from several existing and successful schemes.
	Low – Emission reduction measures are always welcome when limiting pollution. However, there is evidence to suggest that halons can act as significant “global coolers” [Figure TS-6].  The GWP of HCFC-123 (used in portable equipment) is also relatively low. However, the reduction in emission of HCFC-22 (used significantly in fixed systems) could make a valuable contribution to climate protection. Fire prevention in itself, of course, is an act of environmental protection.   

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	


