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ﺘﺤﻠﻴل ﻤﻌﺩل ﻟﻼﻋﺘﺒﺎﺭﺍﺕ ﺍﻟﻤﺘﻌﻠﻘﺔ ﺒﺎﻟﺘﻜﺎﻟﻴﻑ ﺍﻟﻤﺤﻴﻁﺔ ﺒﺘﻤﻭﻴل ﺇﺯﺍﻟﺔ ﺍﻟﻤﻭﺍﺩ
ﺍﻟﻬﻴﺩﺭﻭﻜﻠﻭﺭﻭﻓﻠﻭﺭﻭﻜﺭﺒﻭﻨﻴﺔ )ﺍﻟﻤﻘﺭﺭﺍﻥ )37/53ﻁ( ﻭ(140/54

ان وﺛﺎﺋﻖ ﻣﺎ ﻗﺒﻞ اﻟﺪورات ﻗﺪ ﺗﺼﺪر دون إﺧﻼل ﺑﺄي ﻗﺮار ﺗﺘﺨﺬﻩ اﻟﻠﺠﻨﺔ اﻟﺘﻨﻔﻴﺬﻳﺔ ﺑﻌﺪ ﺻﺪورهﺎ.
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ﻤﻭﺠﺯ ﺘﻨﻔﻴﺫﻱ
ﻨﻅﺭﺓ ﻋﺎﻤﺔ ﻋﻠﻰ ﻗﻀﺎﻴﺎ ﺍﻟﺘﻤﻭﻴل ﻟﻤﺭﻜﺒﺎﺕ ﺍﻟﻬﻴﺩﺭﻭﻜﻠﻭﺭﻴﺔﻓﻠﻭﺭﻴﺔ ﻜﺭﺒﻭﻨﻴﺔ ﻭﻤﺭﻜﺒﺎﺕ ﺍﻟﻬﻴﺩﺭﻭﻜﻠﻭﺭﻭﻓﻠﻭﺭﻭﻜﺭﺒﻭﻥ
ﻭﺍﻓﻕ ﺍﻟﺼﻨﺩﻭﻕ ﺍﻟﻤﺘﻌﺩﺩ ﺍﻷﻁﺭﺍﻑ ﺍﻋﺘﺒﺎﺭﺍ ﻤﻥ ﺃﺒﺭﻴل/ﻨﻴﺴﺎﻥ  2008ﻋﻠﻰ ﻤﺸﺎﺭﻴﻊ ﻭﺃﻨﺸﻁﺔ ﻴﺘﻭﻗﻊ ﻟﺩﻯ ﺘﻨﻔﻴﺫﻫﺎ
.1
ﺒﺎﻟﻜﺎﻤل ﺃﻥ ﺘﺯﻴل ﻨﺤﻭ  250 000ﻁﻥ ﺒﻘﺩﺭﺍﺕ ﺍﺴﺘﻨﻔﺎﺩ ﺍﻷﻭﺯﻭﻥ ﻤﻥ ﺍﺴﺘﻬﻼﻙ ﺍﻟﻤﻭﺍﺩ ﺍﻟﻤﺴﺘﻨﻔﺩﺓ ﻟﻸﻭﺯﻭﻥ .ﻭﻓﻲ ﺤﻴﻥ
ﻴﺒﺩﻭ ،ﻤﻘﺎﺒل ﺫﻟﻙ ﺃﻥ  25 765ﻁﻥ ﺒﻘﺩﺭﺍﺕ ﺍﺴﺘﻨﻔﺎﺩ ﺍﻷﻭﺯﻭﻥ ﻤﻥ ﺍﺴﺘﻬﻼﻙ ﺍﻷﻁﺭﺍﻑ ﺍﻟﻌﺎﻤﻠﺔ ﺒﻤﻘﺘﻀﻰ ﺍﻟﻤﺎﺩﺓ  5ﻤﻥ
ﺍﻟﻤﻭﺍﺩ ﺘﺒﺩﻭ ﺍﻟﻬﻴﺩﺭﻭﻜﻠﻭﺭﻴﺔﻓﻠﻭﺭﻴﺔﻜﺭﺒﻭﻨﻴﺔ ﻤﺘﻭﺍﻀﻌﺎ ،ﻓﺈﻥ ﻫﺫﺍ ﺍﻻﺴﺘﻬﻼﻙ ﺒﻘﺩﺭﺍﺕ ﺍﺴﺘﻨﻔﺎﺩ ﺍﻷﻭﺯﻭﻥ ﺘﺘﺤﻭل ﺇﻟﻰ ﻤﺎ
ﻴﻘﺭﺏ ﻤﻥ  363 400ﻁﻥ ﻤﺘﺭﻱ ﻤﻤﺎ ﻴﺠﻌل ﺍﻹﺯﺍﻟﺔ ﺍﻟﺘﻲ ﺴﺘﻌﺎﻟﺞ ﻤﻥ ﻫﺫﻩ ﺍﻟﻤﻭﺍﺩ ﺘﺒﺩﻭ ﺃﻜﺒﺭ ﻤﻤﺎ ﺤﻘﻘﻪ ﺍﻟﺼﻨﺩﻭﻕ ﺤﺘﻰ
ﺍﻵﻥ.
ﺘﺸﻜل ﺤﺎﻟﻴﺎ ﺍﻟﻤﻭﺍﺩ ﺍﻟﺜﻼﺙ  HCFC-141bﻭ HCFC-142bﻭ HCFC-22ﻓﻲ ﺍﻟﻭﻗﺕ ﺍﻟﺭﺍﻫﻥ ﻤﺎ ﻴﺯﻴﺩ ﻋﻠﻰ
.2
 99ﻓﻲ ﺍﻟﻤﺎﺌﺔ ﻤﻥ ﺍﻻﺴﺘﻬﻼﻙ ﺍﻟﻜﻠﻲ ﻟﺠﻤﻴﻊ ﺍﻟﻤﻭﺍﺩ ﺍﻟﻬﻴﺩﺭﻭﻜﻠﻭﺭﻭﻓﻠﻭﺭﻭﻜﺭﺒﻭﻨﻴﺔ ) (HCFCsﻓﻲ ﺍﻟﺒﻠﺩﺍﻥ ﺍﻟﻌﺎﻤﻠﺔ
ﺒﻤﻘﺘﻀﻰ ﺍﻟﻤﺎﺩﺓ  .5ﻭﺘﺴﺘﺨﺩﻡ ﺍﻟﻤﻭﺍﺩ ﺍﻟﻬﻴﺩﺭﻭﻜﻠﻭﺭﻭﻓﻠﻭﺭﻭﻜﺭﺒﻭﻨﻴﺔ ﻫﺫﻩ ﺃﺴﺎﺴﺎ ﻓﻲ ﺘﺼﻨﻴﻊ ﻤﻨﺘﺠﺎﺕ ﺍﻟﺭﻏﺎﻭﻱ ﻭﻤﻌﺩﺍﺕ
ﺍﻟﺘﺒﺭﻴﺩ ﻭﻓﻲ ﻗﻁﺎﻉ ﺨﺩﻤﺔ ﺍﻟﺘﺒﺭﻴﺩ ﺍﻟﻔﺭﻋﻲ .ﻭﺍﺴﺘﺨﺩﺍﻡ ﺍﻟﻤﻭﺍﺩ ﺍﻟﻬﻴﺩﺭﻭﻜﻠﻭﺭﻭﻓﻠﻭﺭﻭﻜﺭﺒﻭﻨﻴﺔ ،ﺃﻭ ﻜﻤﻴﺎﺕ ﻫﺫﻩ ﺍﻟﻤﻭﺍﺩ ﺍﻟﺘﻲ
ﺘﺴﺘﺨﺩﻡ ﻓﻲ ﻗﻁﺎﻉ ﺍﻟﺨﺩﻤﺔ ،ﻓﻤﻥ ﺍﻟﻭﺍﻀﺢ ﺃﻥ ﻤﻨﺸﺂﺕ ﺍﻟﺘﺼﻨﻴﻊ ﺍﻟﻘﺎﺌﻤﺔ ﻋﻠﻰ ﺍﺴﺘﺨﺩﺍﻡ  HCFCﺭﺒﻤﺎ ﻭﺠﺩﺕ ﻓﻲ ﺃﻗل ﻤﻥ
 50ﺒﻠﺩﺍ ﻤﻥ ﺍﻟﺒﻠﺩﺍﻥ ﺍﻟﻌﺎﻤﻠﺔ ﺒﻤﻘﺘﻀﻰ ﺍﻟﻤﺎﺩﺓ  .5ﻭﻋﻠﻰ ﺍﻟﻌﻜﺱ ﻴﺴﺘﺨﺩﻡ ﺍﻻﺴﺘﻬﻼﻙ ﺍﻟﻤﺘﺒﻘﻲ ﻤﻥ ﺍﻟﻤﻭﺍﺩ
ﺍﻟﻬﻴﺩﺭﻭﻜﻠﻭﺭﻭﻓﻠﻭﺭﻭﻜﺭﺒﻭﻨﻴﺔ ﻓﻲ ﺍﻟﺘﻁﺒﻴﻘﺎﺕ ﺍﻟﻤﺘﺨﺼﺼﺔ ﻓﻲ ﻗﻁﺎﻋﺎﺕ ﺍﻷﻴﺭﻭﺼﻭﻻﺕ ﻭﻁﻔﺎﻴﺎﺕ ﺍﻟﺤﺭﻴﻕ ﻭﺍﻟﻤﺫﻭﺒﺎﺕ.
ﻭﻓﻲ ﺤﻴﻥ ﻻ ﺘﺘﻭﺍﻓﺭ ﺒﻌﺩ ﺒﻴﺎﻨﺎﺕ ﻜﺎﻓﻴﺔ ﻋﻥ ﺍﻷﺭﻗﺎﻡ ﺍﻟﺤﻘﻴﻘﻴﺔ ،ﻓﺈﻥ ﻤﻥ ﺍﻟﻭﺍﻀﺢ ﺃﻥ ﻨﺤﻭ  90ﻤﻥ ﺍﻟﺒﻠﺩﺍﻥ ﻻ ﺘﺴﺘﻬﻠﻙ
 HCFC-22ﻟﺨﺩﻤﺔ ﻤﻌﺩﺍﺕ ﺍﻟﺘﺒﺭﻴﺩ ﻭﺘﻜﻴﻴﻑ ﺍﻟﻬﻭﺍﺀ ،ﻓﻲ ﺤﻴﻥ ﻟﺩﻯ ﺍﻟﺒﻠﺩﺍﻥ ﺍﻟﻌﺎﻤﻠﺔ ﺒﻤﻘﺘﻀﻰ ﺍﻟﻤﺎﺩﺓ  5ﺒﺎﻹﻀﺎﻓﺔ ﺇﻟﻰ
ﺫﻟﻙ ﻤﻨﺸﺌﺎﺕ ﻻ ﺘﺴﺘﻬﻠﻙ ﺴﻭﻯ  HCFC-22ﻟﺨﺩﻤﺔ ﻤﻌﺩﺍﺕ ﺍﻟﺘﺒﺭﻴﺩ ﻭﺘﻜﻴﻴﻑ ﺍﻟﻬﻭﺍﺀ ﻓﻲ ﺤﻴﻥ ﻴﺴﺘﺨﺩﻡ  50ﺒﻠﺩﺍ ﺃﻭ ﻨﺤﻭ
ﺫﻟﻙ ﻤﻥ ﺍﻟﺒﻠﺩﺍﻥ ﺍﻟﻌﺎﻤﻠﺔ ﺒﻤﻘﺘﻀﻰ ﺍﻟﻤﺎﺩﺓ  ،5ﺒﺎﻹﻀﺎﻓﺔ ﺇﻟﻰ ﺫﻟﻙ ،ﻤﻨﺸﺌﺎﺕ ﺘﺴﺘﺨﺩﻡ ﺍﻟﻤﻭﺍﺩ ﺍﻟﻬﻴﺩﺭﻭﻜﻠﻭﺭﻴﺔﻓﻠﻭﺭﻴﺔﻜﺭﺒﻭﻨﻴﺔ
ﻓﻲ ﺍﻟﺘﺼﻨﻴﻊ .ﻭﻟﺫﻟﻙ ،ﺴﻴﻠﻌﺏ ﻗﻁﺎﻉ ﺨﺩﻤﺔ ﺍﻟﺘﺒﺭﻴﺩ ﺩﻭﺭﺍ ﻤﻬﻤﺎ ﻓﻲ ﺍﻻﻤﺘﺜﺎل ﻟﺘﺠﻤﻴﺩ ﺍﻹﻨﺘﺎﺝ ﻓﻲ ﺴﻨﺔ  2013ﻭﺘﺨﻔﻴﻀﻪ
ﻓﻲ ﺴﻨﺔ  ،2015ﻭﺨﺼﻭﺼﺎ ﻓﻲ ﺘﻠﻙ ﺍﻟﺒﻠﺩﺍﻥ ﺍﻟﺘﺴﻌﻴﻥ ﺃﻭ ﻨﺤﻭ ﺫﻟﻙ ﺍﻟﺘﻲ ﻟﻴﺴﺕ ﻟﺩﻴﻬﺎ ﻤﻨﺸﺂﺕ ﻟﻠﺘﺼﻨﻴﻊ ﻗﺎﺌﻤﺔ ﻋﻠﻰ
ﺍﻟﻤﻭﺍﺩ ﺍﻟﻬﻴﺩﺭﻭﻜﻠﻭﺭﻭﻓﻠﻭﺭﻭﻜﺭﺒﻭﻨﻴﺔ .ﻭﻨﻅﺭﺍ ﻟﻠﺨﺒﺭﺍﺕ ﺍﻟﻤﺘﺠﻤﻌﺔ ﻟﺩﻯ ﺍﻟﺼﻨﺩﻭﻕ ﺤﺘﻰ ﺍﻵﻥ ،ﻓﺈﻥ ﺘﻠﻙ ﺍﻟﺒﻠﺩﺍﻥ ﺍﻟﺘﻲ
ﺘﺴﺘﺨﺩﻡ ﺍﻟﻤﻭﺍﺩ ﺍﻟﻬﻴﺩﺭﻭﻜﻠﻭﺭﻴﺔﻓﻠﻭﺭﻴﺔﻜﺭﺒﻭﻨﻴﺔ ﻓﻲ ﻋﻤﻠﻴﺎﺕ ﺍﻟﺨﺩﻤﺔ ﻓﻘﻁ ﻗﺩ ﺘﺘﻤﻜﻥ ﻤﻥ ﺘﺤﻘﻴﻕ ﺍﻹﺯﺍﻟﺔ ﻤﻥ ﺨﻼل ﺍﺴﺘﺨﺩﺍﻡ
ﺨﻁﺔ ﺇﺩﺍﺭﺓ ﻋﻤﻠﻴﺔ ﺇﺯﺍﻟﺔ ﺍﻟﻤﻭﺍﺩ ﺍﻟﻬﻴﺩﺭﻭﻜﻠﻭﺭﻴﺔﻓﻠﻭﺭﻴﺔﻜﺭﺒﻭﻨﻴﺔ ،ﻭﻤﺎ ﻴﺘﺼل ﺒﻬﺎ ﻤﻥ ﺃﻨﺸﻁﺔ ﻤﺜل ﺘﺩﺭﻴﺏ ﺍﻟﻤﻬﻨﻴﻴﻥ
ﻭﺒﺭﺍﻤﺞ ﺍﻻﺴﺘﺭﺠﺎﻉ ﻭﺇﻋﺎﺩﺓ ﺍﻟﺘﺩﻭﻴﺭ ﻭﺍﻟﺒﺭﺍﻤﺞ ﺍﻟﺨﺎﺼﺔ ﺒﺤﻭﺍﻓﺯ ﺍﻻﻨﺘﻘﺎل ،ﻭﺴﻭﻑ ﻴﺘﻌﻴﻥ ﻋﻠﻰ ﺘﻠﻙ ﺍﻟﺒﻠﺩﺍﻥ ﺍﻟﺘﻲ ﺘﺴﺘﺨﺩﻡ
ﺍﻟﻤﻭﺍﺩ ﺍﻟﻬﻴﺩﺭﻭﻜﻠﻭﺭﻴﺔﻓﻠﻭﺭﻴﺔﻜﺭﺒﻭﻨﻴﺔ ﻓﻲ ﻗﻁﺎﻉ ﺍﻟﺘﺼﻨﻴﻊ ﺯﻴﺎﺩﺓ ﺃﻨﺸﻁﺔ ﺨﻁﺔ  HPMPﺇﺩﺍﺭﺓ ﻋﻤﻠﻴﺎﺕ ﺇﺯﺍﻟﺔ ﺍﻟﻤﻭﺍﺩ
ﺍﻟﻬﻴﺩﺭﻭﻜﻠﻭﺭﻴﺔﻓﻠﻭﺭﻴﺔﻜﺭﺒﻭﻨﻴﺔ ﻤﻊ ﻤﺎ ﻴﻨﻁﻭﻱ ﻋﻠﻴﻬﺎ ﻤﻥ ﻤﻜﻭﻨﺎﺕ ﺍﻻﺴﺘﺜﻤﺎﺭ ﺍﻟﻘﻁﺎﻋﻴﺔ ﻭﺍﻟﻭﻁﻨﻴﺔ.
ﺍﻟﺴﻴﺎﺴﺎﺕ ﺍﻟﻘﺎﺌﻤﺔ ﻹﺯﺍﻟﺔ ﺍﻟﻤﻭﺍﺩ ﺍﻟﻬﻴﺩﺭﻭﻜﻠﻭﺭﻴﺔﻓﻠﻭﺭﻴﺔﻜﺭﺒﻭﻨﻴﺔ
ﺘﻤﺸﻴﺎ ﻤﻊ ﺍﻟﻤﻘﺭﺭ  ،(1) 37/53ﺘﻡ ﺘﺤﺩﻴﺩ ﺘﻜﻨﻭﻟﻭﺠﻴﺎﺕ ﺒﺩﻴﻠﺔ ﻭﻤﻤﻜﻨﺔ ﻹﺯﺍﻟﺔ ﻤﻭﺍﺩ ﺍﻟﻬﻴﺩﺭﻭﻜﻠﻭﺭﻭﻓﻠﻭﺭﻭﻜﺭﺒﻭﻥ
.3
) ،(HCFCﻓﻲ ﻗﻁﺎﻋﻲ ﺍﻟﺭﻏﺎﻭﻱ ﻭﺍﻟﺘﺒﺭﻴﺩ ﻨﻁﺎﻗﺎﺘﻬﺎ ﺍﻹﺸﺎﺭﻴﺔ ﺍﻟﻤﻘﺎﺒﻠﺔ ﻟﻠﺘﻜﺎﻟﻴﻑ ﻭﻋﻠﻰ ﻭﺠﻪ ﺍﻟﺨﺼﻭﺹ ﻗﺩﺭﺕ
ﺍﻟﺘﻜﺎﻟﻴﻑ ﺍﻟﺭﺃﺴﻤﺎﻟﻴﺔ ﺍﻟﺩﻭﻟﻴﺔ ،ﻭﺘﻜﺎﻟﻴﻑ ﺍﻟﺘﺸﻐﻴل ﺍﻹﻀﺎﻓﺔ .ﻭﺇﻟﻰ ﺠﺎﻨﺏ ﺫﻟﻙ ،ﻓﺈﻥ ﻨﻁﺎﻗﺎﺕ ﻭﺍﻟﺘﻜﺎﻟﻴﻑ ﺍﻟﻤﺘﺎﺤﺔ ﺤﺎﻟﻴﺎ ﻻ
ﺘﻭﻓﺭ ﻓﻲ ﻫﺫﻩ ﺍﻟﻤﺭﺤﻠﺔ ،ﺃﺴﺎﺴﺎ ﻟﻠﺘﻭﺼﻴﺔ ﺒﺘﺼﻤﻴﻤﺎﺕ ﻤﺸﺎﺭﻴﻊ ﺍﻻﻨﺘﻘﺎل ﺃﻭ ﻭﻀﻊ ﺤﺩﻭﺩ ﻗﺼﻭﻯ ﻟﻠﺘﻤﻭﻴل ﻟﺒﻌﺽ ﺃﻨﻤﺎﻁ
ﺍﻻﻨﺘﻘﺎل ،ﺒل ﺃﻨﻬﺎ ﺘﺒﻴﻥ ﻓﻘﻁ ﺍﻟﻤﺴﺘﻭﻴﺎﺕ ﺍﻟﻨﺴﺒﻴﺔ ﻟﻠﺘﻜﺎﻟﻴﻑ ﺍﻟﺭﺃﺴﻤﺎﻟﻴﺔ ﻭﺘﻜﺎﻟﻴﻑ ﺍﻟﺘﺸﻐﻴل ﺍﻟﻤﺭﺘﺒﻁﺔ ﺒﻌﻤﻠﻴﺎﺕ ﺍﻻﻨﺘﻘﺎل
ﻟﺯﻴﺎﺩﺓ ﺍﺴﺘﻨﺎﺭﺓ ﺍﻟﻤﻨﺎﻗﺸﺎﺕ ﺍﻟﺠﺎﺭﻴﺔ ﻓﻲ ﺍﻟﻠﺠﻨﺔ ﺍﻟﺘﻨﻔﻴﺫﻴﺔ .ﻭﻋﻠﻰ ﻫﺫﺍ ﺍﻷﺴﺎﺱ ،ﺘﻌﺘﻘﺩ ﺃﻤﺎﻨﺔ ﺍﻟﺼﻨﺩﻭﻕ ﺃﻨﻪ ﻴﺘﻭﺍﻓﺭ ﺃﺴﺎﺱ
ﻜﺎﻑ ﻹﻋﺩﺍﺩ ﻭﺍﺴﺘﻌﺭﺍﺽ ﻭﻨﻅﺭ ﻭﺍﻋﺘﻤﺎﺩ ﻤﺸﺎﺭﻴﻊ ﺍﻻﻨﺘﻘﺎل ﺍﻷﻭﻟﻴﺔ ﺍﻟﻤﻨﻔﺭﺩﺓ ﺍﻟﻤﻌﻨﻴﺔ ﺒﺎﻟﻤﻭﺍﺩ
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ﺍﻟﻬﻴﺩﺭﻭﻜﻠﻭﺭﻴﺔﻓﻠﻭﺭﻴﺔﻜﺭﺒﻭﻨﻴﺔ ﺘﻤﺸﻴﹰﺎ ﻤﻊ ﺍﻟﻤﻘﺭﺭ ) 39/54ﺩ( 1.ﻏﻴﺭ ﺃﻥ ﺍﻷﻤﺎﻨﺔ ﻟﻴﺴﺕ ﻋﻠﻰ ﺜﻘﺔ ،ﻓﻴﻤﺎ ﻴﺘﻌﻠﻕ ﺒﺎﻟﺨﻁﻁ
ﺍﻟﻭﻁﻨﻴﺔ ﻹﺯﺍﻟﺔ ﺍﻟﻤﻭﺍﺩ ﺍﻟﻬﻴﺩﺭﻭﻜﻠﻭﺭﻴﺔﻓﻠﻭﺭﻴﺔﻜﺭﺒﻭﻨﻴﺔ ﺍﻟﻘﻁﺎﻋﻴﺔ ﺃﻭ ﺍﻟﻭﻁﻨﻴﺔ ،ﺃﻥ ﺒﻭﺴﻌﻬﺎ ﺘﻘﺩﻴﻡ ﺘﻭﺼﻴﺎﺕ ﻤﺴﺘﻨﻴﺭﺓ ﺇﻟﻰ
ﺍﻟﻠﺠﻨﺔ ﺍﻟﺘﻨﻔﻴﺫﻴﺔ ﺒﺸﺄﻥ ﺍﻟﺘﻜﺎﻟﻴﻑ ﺍﻟﻤﻼﺌﻤﺔ ﻟﻬﺫﻩ ﺍﻟﺨﻁﻁ .ﻭﺒﺩﻻ ﻤﻥ ﺫﻟﻙ ﺘﻌﺘﻘﺩ ﺍﻷﻤﺎﻨﺔ ﺃﻨﻪ ﻗﺩ ﻴﻜﻭﻥ ﻤﻥ ﺍﻟﻀﺭﻭﺭﻱ ﺃﻭﻻ
ﻭﻀﻊ ﺇﻁﺎﺭ ﻟﻠﺘﻜﺎﻟﻴﻑ ﻟﻤﺸﺎﺭﻴﻊ ﺇﺯﺍﻟﺔ ﻫﺫﻩ ﺍﻟﻤﻭﺍﺩ ﻋﻠﻰ ﺃﺴﺎﺱ ﺍﻟﺨﺒﺭﺍﺕ ﺍﻟﻤﻜﺘﺴﺒﺔ ﺨﻼل ﺍﺴﺘﻌﺭﺍﺽ ﺍﻟﻌﺩﺩ ﺍﻟﻤﺤﺩﻭﺩ ﻤﻥ
ﻤﺸﺎﺭﻴﻊ ﺘﻤﻭﻴل ﺍﻟﻤﻭﺍﺩ ﺍﻟﻬﻴﺩﺭﻭﻜﻠﻭﺭﻭﻓﻠﻭﺭﻭﻜﺭﺒﻭﻨﻴﺔ ﺍﻟﻤﻔﺭﺩﺓ ﻓﻀﻼ ﻋﻥ ﺨﻁﻁ ﺇﺩﺍﺭﺓ ﺇﺯﺍﻟﺔ ﻫﺫﻩ ﺍﻟﻤﻭﺍﺩ ﺍﻟﺘﻲ ﺴﺘﻌﺩﻫﺎ
2
ﺍﻟﺒﻠﺩﺍﻥ ﺍﻟﻌﺎﻤﻠﺔ ﺒﻤﻘﺘﻀﻰ ﺍﻟﻤﺎﺩﺓ .5
ﻭﻜﻤﺎ ﺃﺸﻴﺭ ﺁﻨﻔﺎ ﻓﺈﻥ ﺘﻤﻭﻴل ﻤﺸﺎﺭﻴﻊ ﺍﻟﺼﻨﺩﻭﻕ ﺍﻟﻤﺘﻌﺩﺩ ﺍﻷﻁﺭﺍﻑ ﻴﻌﺘﻤﺩ ﻋﻠﻰ ﺃﺴﺎﺱ ﺍﻟﺘﻜﺎﻟﻴﻑ ﺍﻟﺭﺃﺴﻤﺎﻟﻴﺔ
.4
ﺍﻻﺴﺘﺜﻤﺎﺭﻴﺔ ﻭﺘﻜﺎﻟﻴﻑ ﺍﻟﺘﺸﻐﻴل .ﻭﻗﺩ ﺘﺤﺩﺩﺕ ﺍﻟﺘﻜﺎﻟﻴﻑ ﺍﻟﺭﺃﺴﻤﺎﻟﻴﺔ ﺍﻻﺴﺘﺜﻤﺎﺭﻴﺔ ﻋﻠﻰ ﺃﺴﺎﺱ ﺘﻜﺎﻟﻴﻑ ﺍﻟﻤﻌﺩﺍﺕ ﺍﻟﻼﺯﻤﺔ
ﻟﺘﻨﻔﻴﺫ ﻋﻤﻠﻴﺔ ﺍﻻﻨﺘﻘﺎل .ﻭﻋﻠﻰ ﺍﻟﻌﻜﺱ ﻤﻥ ﺫﻟﻙ ﻓﺈﻥ ﺘﻜﺎﻟﻴﻑ ﺍﻟﺘﺸﻐﻴل ﺍﻟﺘﻲ ﺘﺩﻓﻊ ،ﻤﻥ ﺤﻴﺙ ﺍﻟﻤﻔﺎﻫﻴﻡ ،ﻤﻘﺎﺒل ﺍﻟﻔﺭﻕ ﺒﻴﻥ
ﺘﻜﻠﻔﺔ ﺍﺴﺘﺨﺩﺍﻡ ،ﻤﺜﻼ ،ﺍﻟﻤﻭﺍﺩ ﺍﻟﻜﻠﻭﺭﻴﺔ ﻓﻠﻭﺭﻴﺔ ﻜﺭﺒﻭﻨﻴﺔ ﻭﺍﻟﻤﻭﺍﺩ ﺍﻟﻬﻴﺩﺭﻭﻜﻠﻭﺭﻭﻓﻠﻭﺭﻭﻜﺭﺒﻭﻨﻴﺔ ،ﻜﺎﻨﺕ ﺘﺩﻓﻊ ﻟﻠﻤﺩﺓ ﺍﻟﺘﻲ
ﺘﺤﺩﺩﻫﺎ ﺍﻟﻠﺠﻨﺔ ﺍﻟﺘﻨﻔﻴﺫﻴﺔ .ﻭﻗﺩ ﺘﺒﺎﻴﻨﺕ ﻫﺫﻩ ﺍﻟﻤﺩﺓ ﻓﻴﻤﺎ ﺒﻴﻥ ﺍﻟﻘﻁﺎﻋﺎﺕ ،ﻭﺘﺭﺍﻭﺤﺕ ﺒﻴﻥ ﺼﻔﺭ ﻭ 4ﺴﻨﻭﺍﺕ .ﻭﻓﻲ ﺒﻌﺽ
ﺍﻟﺤﺎﻻﺕ ،ﻜﻤﺎ ﻫﻭ ﺍﻟﻭﻀﻊ ﻓﻲ ﻗﻁﺎﻉ ﺍﻷﻴﺭﻭﺼﻭﻻﺕ ،ﺤﻴﺙ ﺘﻨﺨﻔﺽ ﺘﻜﻠﻔﺔ ﺍﻟﺒﺩﺍﺌل ﻋﻥ ﺍﻟﻤﺎﺩﺓ ﺍﻟﻜﻴﻤﻴﺎﺌﻴﺔ ﺍﻟﺘﻲ ﺘﺤل
ﻤﻜﺎﻨﻬﺎ ،ﻓﺈﻥ ﺍﻨﺨﻔﺎﺽ ﺘﻜﺎﻟﻴﻑ ﺍﻟﺘﺸﻐﻴل ﺇﻨﻤﺎ ﻴﻌﺯﻯ ﺇﻟﻰ ﺍﻨﺨﻔﺎﺽ ﺍﻷﻤﻭﺍل ﺍﻟﻤﺘﺎﺤﺔ ﻟﺘﻐﻁﻴﺔ ﺍﻟﺘﻜﺎﻟﻴﻑ ﺍﻟﺭﺃﺴﻤﺎﻟﻴﺔ ﻟﻼﻨﺘﻘﺎل
ﻤﻤﺎ ﻴﺯﻴﺩ ﻤﻥ ﺼﻌﻭﺒﺔ ﻋﻤﻠﻴﺎﺕ ﺍﻻﻨﺘﻘﺎل .ﻓﻔﻴﻤﺎ ﻴﺘﻌﻠﻕ ﺒﺎﻟﻤﻭﺍﺩ ﺍﻟﻬﻴﺩﺭﻭﻜﻠﻭﺭﻭﻓﻠﻭﺭﻴﺔﻜﺭﺒﻭﻨﻴﺔ  HCFCsﻓﻲ ﺍﻟﻭﻗﺕ ﺍﻟﺭﺍﻫﻥ
ﻭﻓﻲ ﺍﻟﻤﺭﺤﻠﺔ ﺍﻟﺤﺎﻟﻴﺔ ﻟﻠﺘﺴﻭﻴﻕ ﺍﻟﺘﺠﺎﺭﻱ ﻟﻠﺘﻜﻨﻭﻟﻭﺠﻴﺎﺕ ﺍﻟﺠﺩﻴﺩﺓ ﻓﻲ ﺍﻟﺒﻠﺩﺍﻥ ﺍﻟﻌﺎﻤﻠﺔ ﺒﻤﻘﺘﻀﻰ ﺍﻟﻤﺎﺩﺓ  ،5ﺜﻤﺔ ﺩﺭﺠﺔ ﻋﺎﻟﻴﺔ
ﻤﻥ ﻋﺩﻡ ﺍﻟﻴﻘﻴﻥ ﻓﻴﻤﺎ ﻴﺘﻌﻠﻕ ﺒﺎﻟﺘﻘﻴﻴﻡ ﺍﻟﻜﻤﻲ ﺍﻟﺩﻗﻴﻕ ﻟﺒﺎﺭﻤﺘﺭﺍﺕ ﺍﻟﺘﻜﺎﻟﻴﻑ ﺍﻟﺘﻲ ﺘﺘﺄﻟﻑ ﻤﻨﻬﺎ ﺘﻜﺎﻟﻴﻑ ﺍﻟﺘﺸﻐﻴل ﻓﻲ ﻤﺸﺎﺭﻴﻊ
ﺇﺯﺍﻟﺔ  .HCFCsﻏﻴﺭ ﺃﻨﻪ ﺇﺫﺍ ﻅﻠﺕ ﺍﻟﺴﻴﺎﺴﺎﺕ ﻭﺍﻟﻤﻌﺎﻴﻴﺭ ﺍﻟﺤﺎﻟﻴﺔ ﻟﺘﻤﻭﻴل ﺇﺯﺍﻟﺔ ﺍﻟﻤﻭﺍﺩ ﺍﻟﻤﺴﺘﻨﻔﺩﺓ ﻟﻸﻭﺯﻭﻥ ﺩﻭﻥ ﺘﻐﻴﻴﺭ،
ﻓﺈﻥ ﺘﻜﺎﻟﻴﻑ ﺍﻟﺘﺸﻐﻴل ﻓﻲ ﻤﺸﺎﺭﻴﻊ ﺇﺯﺍﻟﺔ  HCFCsﻴﻤﻜﻥ ،ﺍﻋﺘﻤﺎﺩﺍ ﻋﻠﻰ ﺍﻟﺒﺩﺍﺌل ﺍﻟﻤﺨﺘﺎﺭﺓ ،ﺃﻥ ﺘﺤﺼل ﻋﻠﻰ ﻨﺴﺒﺔ ﻤﻥ
ﻤﺠﻤﻭﻉ ﺘﻜﺎﻟﻴﻑ ﺍﻟﻤﺸﺭﻭﻉ ﺃﻜﺒﺭ ﻤﻤﺎ ﻫﻭ ﻤﻌﺘﺎﺩ ﻓﻲ ﻤﺸﺎﺭﻴﻊ ﺇﺯﺍﻟﺔ ﺍﻟﻤﻭﺍﺩ ﺍﻟﻜﻠﻭﺭﻭ ﻓﻠﻭﺭﻭ ﻜﺭﺒﻭﻨﻴﺔ ﺍﻟﻤﻤﺎﺜﻠﺔ .ﻭﻗﺩ
ﻭﻓﺭﺕ ﺘﻜﺎﻟﻴﻑ ﺍﻟﺘﺸﻐﻴل ﺍﻟﺘﻲ ﺘﺴﺩﺩ ﻨﻘﺩﺍ ﺤﺎﻓﺯﺍ ﻟﻠﺸﺭﻜﺎﺕ ﻋﻠﻰ ﺍﻻﻀﻁﻼﻉ ﺒﻌﻤﻠﻴﺎﺕ ﺍﻨﺘﻘﺎل ﻤﺒﻜﺭﺓ ﺨﻼل ﺇﺯﺍﻟﺔ ﺍﻟﻤﻭﺍﺩ
ﺍﻟﻜﻠﻭﺭﻴﺔ ﻓﻠﻭﺭﻴﺔ ﻜﺭﺒﻭﻨﻴﺔ .ﻏﻴﺭ ﺃﻨﻪ ﻴﺒﺩﻭ ﺒﺎﻟﻨﻅﺭ ﺇﻟﻰ ﺍﺭﺘﻔﺎﻉ ﺘﻜﺎﻟﻴﻑ ﺍﻟﺒﺩﺍﺌل ﻤﺜل  ،HFC-245faﻭﺍﻨﺨﻔﺎﺽ ﺘﻜﻠﻔﺔ
ﺍﻨﻌﺩﺍﻡ ﺇﻤﻜﺎﻨﻴﺎﺕ ﺍﻻﺤﺘﺭﺍﺭ ﺍﻟﻌﺎﻟﻤﻲ 3ﻟﻠﺒﺎﺌل ﻤﺜل ﺍﻟﻬﻴﺩﺭﻭﻜﺭﺒﻭﻨﺎﺕ ،ﺃﻥ ﻨﻅﺎﻡ ﺘﻜﺎﻟﻴﻑ ﺍﻟﺘﺸﻐﻴل ﺍﻟﺤﺎﻟﻲ ﻴﻤﻜﻥ ﺃﻥ ﻴﺴﻔﺭ ﻋﻥ
ﺤﻭﺍﻓﺯ ﻤﺘﺒﺎﻴﻨﺔ ﻟﻠﺸﺭﻜﺎﺕ ﻋﻠﻰ ﻁﻠﺏ ﻋﻤﻠﻴﺎﺕ ﺍﻻﻨﺘﻘﺎل ﺇﻟﻰ ﺍﻟﺒﺩﺍﺌل ﺍﻷﻋﻠﻰ ﺴﻌﺭﺍ ﺍﻟﺘﻲ ﺘﻨﻁﻭﻱ ﻋﻠﻰ ﺇﻤﻜﺎﻨﻴﺎﺕ ﺍﺤﺘﺭﺍﺭ
ﻋﺎﻟﻤﻲ ﺃﻋﻠﻰ ،ﻭﻫﻲ ﻨﺘﻴﺠﺔ ﻻ ﻴﺒﺩﻭ ﺃﻨﻬﺎ ﺘﺘﺴﻕ ﻤﻊ ﺭﻭﺡ ﺃﻭ ﺸﺭﻭﻁ ﺍﻟﻤﻘﺭﺭ  6/19ﺍﻟﺼﺎﺩﺭ ﻋﻥ ﺍﺠﺘﻤﺎﻉ ﺍﻷﻁﺭﺍﻑ.
ﻭﻋﻠﻰ ﺫﻟﻙ ،ﻓﺈﻥ ﻫﺫﻩ ﺍﻟﻘﻀﻴﺔ ﺃﺼﺒﺤﺕ ﻤﺅﻫﻠﺔ ﻟﻠﻨﻅﺭ ﺒﺼﻭﺭﺓ ﻤﺘﻌﻤﻘﺔ ﻤﻥ ﺠﺎﻨﺏ ﺍﻟﻠﺠﻨﺔ ﺍﻟﺘﻨﻔﻴﺫﻴﺔ ،ﻭﻗﺩ ﻴﻜﻭﻥ ﻤﻥ ﺍﻟﻤﻼﺌﻡ
ﺃﻥ ﺘﻘﺩﻡ ﺒﻌﺽ ﺍﻟﻤﺸﺎﺭﻴﻊ ﺍﻷﻭﻟﻴﺔ ﺍﻟﻤﻨﻔﺼﻠﺔ ﻤﻊ ﺍﻟﻤﻌﻠﻭﻤﺎﺕ ﺫﺍﺕ ﺍﻟﺼﻠﺔ ﺍﻟﻼﺯﻤﺔ ﻟﺘﻘﻴﻴﻡ ﺘﻜﺎﻟﻴﻑ ﺍﻟﺘﺸﻐﻴل ﻤﻤﺎ ﺴﻴﻤﻜﻥ
ﺍﻟﻠﺠﻨﺔ ﻤﻥ ﻨﻅﺭ ﺍﻟﻘﻀﻴﺔ ﻋﻠﻰ ﺃﺴﺎﺱ ﺒﻴﺎﻨﺎﺕ ﺃﻜﺜﺭ ﺩﻗﺔ.
 .5ﻭﺭﻫﻨﺎ ﺒﺘﺤﺩﻴﺩ ﺍﺴﺘﺤﻘﺎﻗﻴﺔ ﺍﻟﺘﻤﻭﻴل ﻟﻼﺴﺘﻌﺎﻀﺔ ﻋﻥ ﺍﻷﺠﻬﺯﺓ ﺍﻟﻤﻌﺘﻤﺩﺓ ﻋﻠﻰ  HCFCﺍﻟﺘﻲ ﻜﺎﻨﺕ ﻗﺩ ﺭﻜﺒﺕ ﺒﻤﺴﺎﻋﺩﺓ
ﻤﻥ ﺍﻟﺼﻨﺩﻭﻕ ﺍﻟﻤﺘﻌﺩﺩ ﺍﻷﻁﺭﺍﻑ )ﺍﻻﻨﺘﻘﺎل ﺍﻟﺜﺎﻨﻲ( ،ﻟﻥ ﻴﻤﻜﻥ ﺘﻘﺩﻴﻡ ﺍﻟﻤﺸﺎﺭﻴﻊ ﺍﻟﻤﻨﻔﺼﻠﺔ ﻹﺯﺍﻟﺔ  HCFCﻤﻥ ﺍﻟﻤﻨﺸﺌﺎﺕ
ﺍﻟﺘﻲ ﺘﺴﺘﺨﺩﻡ ﻫﺫﻩ ﺍﻟﻤﻌﺩﺍﺕ .ﻭﺴﻭﻑ ﻴﻜﻭﻥ ﻤﻥ ﺍﻟﻀﺭﻭﺭﻱ ﺃﻥ ﺘﺘﺨﺫ ﺍﻟﻠﺠﻨﺔ ﺍﻟﺘﻨﻔﻴﺫﻴﺔ ﻗﺭﺍﺭﺍ ﺨﻼل ﺍﺠﺘﻤﺎﻋﻬﺎ ﺍﻟﺴﺎﺒﻊ
1
ﺒﺎﻟﻨﺴﺒﺔ ﻟﻠﺒﻠﺩﺍﻥ ﺍﻟﺘﻲ ﺘﺨﺘﺎﺭ ﺘﻨﻔﻴﺫ ﻤﺸﺎﺭﻴﻊ ﺍﻻﺴﺘﺜﻤﺎﺭ ﻗﺒل ﺍﺴﺘﻜﻤﺎل ﺨﻁﺔ ﺇﺩﺍﺭﺓ ﺇﺯﺍﻟﺔ ﺍﻟﻤﻭﺍﺩ ﺍﻟﻬﻴﺩﺭﻭﻜﻠﻭﺭﻭ ﻓﻠﻭﺭﻭ ﻜﺭﺒﻭﻨﻴﺔ(1) :
ﻴﻨﺒﻐﻲ ﺃﻥ ﺘﺴﻔﺭ ﺍﻟﻤﻭﺍﻓﻘﺔ ﻋﻠﻰ ﻜل ﻤﺸﺭﻭﻉ ﻋﻥ ﺇﺯﺍﻟﺔ ﻤﻭﺍﺩ  HCFCﺘﻘﺎﺭﺏ ﺒﺎﻻﺴﺘﻬﻼﻙ ﺍﻟﻤﺤﺩﺩ ﻓﻲ ﺨﻁﺔ ﺇﺩﺍﺭﺓ ﺇﺯﺍﻟﺔ  ،HCFCﻭﻴﻨﺒﻐﻲ ﻋﺩﻡ
ﺍﻟﻤﻭﺍﻓﻘﺔ ﻋﻠﻰ ﺃﻱ ﻤﺸﺭﻭﻉ ﻤﻥ ﻫﺫﻩ ﺍﻟﻤﺸﺎﺭﻴﻊ ﺒﻌﺩ ﻋﺎﻡ  2010ﻤﺎ ﻟﻡ ﺘﻜﻥ ﺠﺯﺀﺍ ﻤﻥ ﺨﻁﺔ ﺇﺩﺍﺭﺓ ﺇﺯﺍﻟﺔ HCFC؛ ﻭ) (2ﻓﻲ ﺤﺎﻟﺔ ﺍﺴﺘﺨﺩﺍﻡ ﻨﻬﺞ
ﺍﻟﻤﺸﺭﻭﻉ ﺍﻟﻤﻨﻔﺭﺩ ،ﻴﻨﺒﻐﻲ ﺃﻥ ﻴﻭﻓﺭ ﺘﻘﺩﻴﻡ ﺍﻟﻤﺸﺭﻭﻉ ﺍﻷﻭل ﺇﺸﺎﺭﺓ ﺇﻟﻰ ﻜﻴﻔﻴﺔ ﺍﺭﺘﺒﺎﻁ ﻤﺸﺎﺭﻴﻊ ﺍﻟﺒﻴﺎﻨﺎﺕ ﺍﻟﻌﻤﻠﻴﺔ ﺒﺨﻁﺔ ﺇﺩﺍﺭﺓ ﺇﺯﺍﻟﺔ ،HCFC
ﻭﺇﺸﺎﺭﺓ ﺇﻟﻰ ﺍﻟﻭﻗﺕ ﺍﻟﺫﻱ ﺴﻴﻌﺎﺩ ﻓﻴﻪ ﺘﻘﺩﻴﻡ ﻫﺫﻩ ﺍﻟﺨﻁﺔ.
ﻗﺩﻡ ﺍﻟﺘﻤﻭﻴل ﺍﻟﺨﺎﺹ ﺒﺄﻋﺩﺍﺩ ﺨﻁﻁ ﺇﺩﺍﺭﺓ ﺇﺯﺍﻟﺔ  HCFCﻓﻲ ﺃﻜﺜﺭ ﻤﻥ  115ﻤﻥ ﺍﻟﺒﻠﺩﺍﻥ ﺍﻟﻌﺎﻤﻠﺔ ﺒﻤﻘﺘﻀﻰ ﺍﻟﻤﺎﺩﺓ  5ﺇﻟﻰ ﺍﻟﻠﺠﻨﺔ
2
ﺍﻟﺘﻨﻔﻴﺫﻴﺔ ﻟﻠﻨﻅﺭ ﺃﺜﻨﺎﺀ ﺍﺠﺘﻤﺎﻋﻬﺎ ﺍﻟﺨﺎﻤﺴﺔ ﻭﺍﻟﺨﻤﺴﻴﻥ.
ﺇﻤﻜﺎﻨﻴﺔ ﺍﻻﺤﺘﺭﺍﺭ ﺍﻟﻌﺎﻟﻤﻲ ﻋﺒﺎﺭﺓ ﻋﻥ ﻗﻴﺎﺱ ﻟﻜﻴﻔﻴﺔ ﺘﻘﺩﻴﺭ ﺤﺠﻡ ﻜﺘﻠﺔ ﻤﻥ ﻏﺎﺯﺍﺕ ﺍﻻﺤﺘﺒﺎﺱ ﺍﻟﺤﺭﺍﺭﻱ ﺘﺴﻬﻡ ﻓﻲ ﺍﻻﺤﺘﺭﺍﺭ ﺍﻟﻌﺎﻟﻤﻲ.
3
ﻭﻫﻲ ﻋﺒﺎﺭﺓ ﻋﻥ ﻤﻴﺯﺍﻥ ﻨﺴﺒﻲ ﻴﻘﺎﺭﻥ ﺍﻟﻐﺎﺯ ﺍﻟﻤﻌﻨﻲ ﺒﺫﻟﻙ ﺍﻟﻤﻜﻭﻥ ﻤﻥ ﻨﻔﺱ ﺍﻟﻜﺘﻠﺔ ﻤﻥ ﺜﺎﻨﻲ ﺃﻜﺴﻴﺩ ﺍﻟﻜﺭﺒﻭﻥ ﺍﻟﺫﻱ ﺘﺒﻠﻎ ﺇﻤﻜﺎﻨﻴﺔ ﺍﻻﺤﺘﺭﺍﺭ
ﺍﻟﻌﺎﻟﻤﻲ ﻓﻴﻪ  ،ﺒﺤﺴﺏ ﺍﻟﺘﻌﺭﻴﻑ .1
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ﻭﺍﻟﺨﻤﺴﻴﻥ ﻓﻲ ﺃﻭﺍﺌل  2009ﺒﺸﺄﻥ ﺍﻟﻘﻀﺎﻴﺎ ﺍﻟﻤﺘﻌﻠﻘﺔ ﺒﻌﻤﻠﻴﺎﺕ ﺍﻻﻨﺘﻘﺎل ﺍﻟﺜﺎﻨﻴﺔ ﻭﺍﻟﻤﻭﻋﺩ ﺍﻟﻘﺎﻁﻊ ﻟﺘﻤﻭﻴل ﺘﺭﻜﻴﺏ ﻫﺫﻩ
ﺍﻟﻤﻌﺩﺍﺕ ﻟﻼﺴﺘﻌﺎﻀﺔ ﻋﻥ  HCFCsﺤﺘﻰ ﻴﻤﻜﻥ ﺍﻟﻤﻀﻲ ﻓﻲ ﺍﻟﻨﻅﺭ ﻓﻲ ﻤﺸﺎﺭﻴﻊ ﺍﻻﻨﺘﻘﺎل ﺍﻟﻤﻨﻔﺼﻠﺔ ﺩﻭﻥ ﺘﺄﺨﻴﺭ.
ﺘﻜﻨﻭﻟﻭﺠﻴﺎﺕ ﻗﻁﺎﻉ ﺍﻟﺭﻏﺎﻭﻱ ﻭﺘﻜﺎﻟﻴﻔﻬﺎ
ﻭﻜﻤﺎ ﺃﺸﻴﺭ ﺁﻨﻔﺎ ،ﻴﺴﺘﺨﺩﻡ ﻤﺎ ﻴﻘﺭﺏ ﻤﻥ  50ﺒﻠﺩﺍ ﻤﻥ ﺍﻟﺒﻠﺩﺍﻥ ﺍﻟﻌﺎﻤﻠﺔ ﺒﻤﻘﺘﻀﻰ ﺍﻟﻤﺎﺩﺓ  5ﺍﻟﻤﻭﺍﺩ
.6
ﺍﻟﻬﻴﺩﺭﻭﻜﻠﻭﺭﻭﻓﻠﻭﺭﻭﻜﺭﺒﻭﻨﻴﺔ  HCFCsﻓﻲ ﻋﻤﻠﻴﺎﺕ ﺍﻟﺘﺼﻨﻴﻊ .ﻭﻓﻲ ﺫﻟﻙ ﺍﻟﺴﻴﺎﻕ ،ﻓﺈﻥ ﺃﻜﺒﺭ ﻤﺠﺎل ﻟﻼﺴﺘﺨﺩﺍﻡ ﻫﻭ
ﺍﺴﺘﺨـﺩﺍﻡ  HCFC-141bﻓﻲ ﺇﻨﺘﺎﺝ ﺍﻟﺭﻏﺎﻭﻱ .ﻭﻤﻥ ﺤﺴﻥ ﺍﻟﺤﻅ ﺃﻥ ﻫﻨﺎﻙ ﻁﺎﺌﻔﺔ ﻭﺍﺴﻌﺔ ﻤﻥ ﺍﻟﺒﺩﺍﺌل ﺍﻟﻤﺘﺎﺤﺔ
ﻟﻼﺴﺘﻌﺎﻀﺔ ﻋﻥ ﺍﺴﺘﺨﺩﺍﻡ  HCFCsﻓﻲ ﻗﻁﺎﻉ ﺍﻟﺭﻏﺎﻭﻱ .ﻓﻔﻲ ﻫﺫﺍ ﺍﻟﻘﻁﺎﻉ ،ﺘﺄﻜﺩﺕ ﺍﻟﻤﻭﺍﺩ ﺍﻟﻜﻴﻤﻴﺎﺌﻴﺔ ﺍﻟﻤﻌﺘﻤﺩﺓ ﻋﻠﻰ
ﺍﻟﻤﺎﺀ ﻭﻋﻭﺍﻤل ﺍﻟﻀﺦ ﺍﻟﻬﻴﺩﺭﻭﻜﺭﺒﻭﻨﻴﺔ ﻭﺃﺼﺒﺤﺕ ﺘﺴﺘﺨﺩﻡ ﻋﻠﻰ ﻨﻁﺎﻕ ﻭﺍﺴﻊ ﻓﻲ ﺍﻟﺒﻠﺩﺍﻥ ﺍﻟﻌﺎﻤﻠﺔ ﺒﻤﻘﺘﻀﻰ ﺍﻟﻤﺎﺩﺓ 5
ﺒﻭﺼﻔﻬﺎ ﺒﺩﺍﺌل ﻻ ﺘﺤﺘﻭﻱ ﻋﻠﻰ  ،CFCsﻭﺴﻴﺘﻭﺍﺼل ﺍﺴﺘﺨﺩﺍﻤﻬﺎ ﺃﻴﻀﺎ ﻜﺒﺩﺍﺌل ﻻﺴﺘﺨﺩﺍﻡ  .HCFC-141bﻭﺘﺸﻜل
ﻤﺘﻁﻠﺒﺎﺕ ﺍﻟﺴﻼﻤﺔ ﺍﻟﻤﺭﺘﺒﻁﺔ ﺒﺎﻟﻤﻭﺍﺩ ﺍﻟﻬﻴﺩﺭﻭﻜﺭﺒﻭﻨﻴﺔ ﺘﺤﺩﻴﺎﺕ ﺘﺸﻐﻴﻠﻴﺔ ﻓﻲ ﺍﻟﻤﻨﺸﺌﺎﺕ ﺸﺩﻴﺩﺓ ﺍﻟﺼﻐﺭ ،ﺇﻻ ﺃﻨﻪ ﺘﻡ ﺍﻟﺘﻐﻠﺏ
ﻋﻠﻰ ﺘﺤﺩﻴﺎﺕ ﻤﻤﺎﺜﻠﺔ ﺘﺘﻌﻠﻕ ﺒﺘﻜﻨﻭﻟﻭﺠﻴﺎ ﺍﻟﻬﻴﺩﺭﻭﻜﺭﺒﻭﻥ ﻓﻲ ﻗﻁﺎﻉ ﺍﻷﻴﺭﻭﺼﻭﻻﺕ .ﻜﻤﺎ ﺘﺘﻭﺍﻓﺭ ﺍﻟﺘﻜﻨﻭﻟﻭﺠﻴﺎﺕ ﺍﻷﺤﺩﺙ
ﺍﻟﻤﻌﺘﻤﺩﺓ ﻋﻠﻰ  ،HFCﻭﻴﺠﺭﻱ ﺍﺴﺘﺨﺩﺍﻤﻬﺎ ﺒﺎﻨﺘﻅﺎﻡ ﻓﻲ ﺍﻟﺒﻠﺩﺍﻥ ﻏﻴﺭ ﺍﻟﻌﺎﻤﻠﺔ ﺒﻤﻘﺘﻀﻰ ﺍﻟﻤﺎﺩﺓ  .5ﻏﻴﺭ ﺃﻨﻪ ﻤﺎﺯﺍل ﻴﺘﻌﻴﻥ
ﺇﺩﺨﺎل ﻫﺫﻩ ﺍﻟﺘﻜﻨﻭﻟﻭﺠﻴﺎﺕ ﺘﺠﺎﺭﻴﺎ ﻓﻲ ﺍﻟﺒﻠﺩﺍﻥ ﺍﻟﻌﺎﻤﻠﺔ ﺒﻤﻘﺘﻀﻰ ﺍﻟﻤﺎﺩﺓ  .5ﻭﻟﺨﻴﺎﺭﺍﺕ  HFCﺇﻤﻜﺎﻨﻴﺎﺕ ﺃﻜﺒﺭ ﻋﻠﻰ
ﺍﻻﺤﺘﺭﺍﺭ ﺍﻟﻌﺎﻟﻤﻲ ﻤﻥ ﺍﻟﻤﻭﺍﺩ  HCFCsﺍﻟﺘﻲ ﺘﺤل ﻤﻜﺎﻨﻬﺎ .ﻭﺜﻤﺔ ﺨﻴﺎﺭ ﺁﺨﺭ ﻴﺘﻤﺜل ﻓﻲ ﺘﻜﻨﻭﻟﻭﺠﻴﺎ ﺘﻜﻭﻴﻥ ﺍﻟﻤﻴﺜﻴل ﻭﺍﻟﺘﻲ
ﺘﻨﺨﻔﺽ ﻓﻴﻬﺎ ﺇﻤﻜﺎﻨﻴﺎﺕ ﺍﻻﺤﺘﺭﺍﺭ ﺍﻟﻌﺎﻟﻤﻲ ﻭﻗﺩ ﺘﻠﺒﻲ ﺍﺤﺘﻴﺎﺠﺎﺕ ﺍﻟﻤﻨﺸﺌﺎﺕ ﻓﻲ ﺍﻟﺒﻠﺩﺍﻥ ﺍﻟﻌﺎﻤﻠﺔ ﺒﻤﻘﺘﻀﻰ ﺍﻟﻤﺎﺩﺓ  5ﻤﻥ
ﺇﻨﺘﺎﺝ ﺍﻟﻘﻁﺎﻉ ﺍﻟﻔﺭﻋﻲ ﻟﻠﺭﻏﺎﻭﻱ ﺍﻟﺼﻠﺒﺔ ﻭﺒﺘﻜﺎﻟﻴﻑ ﺃﻗل .ﻏﻴﺭ ﺃﻨﻪ ﻻ ﻴﻤﻜﻥ ﺒﻌﺩ ﺍﻋﺘﺒﺎﺭ ﺘﻜﻭﻴﻥ ﺍﻟﻤﻴﺜﻴل ﺘﻜﻨﻭﻟﻭﺠﻴﺎ ﻜﺎﻤﻠﺔ
ﻓﻲ ﺒﻌﺽ ﺍﻻﺴﺘﺨﺩﺍﻤﺎﺕ .ﻭﺘﻤﺜل ﺍﻟﺒﺩﺍﺌل ﺍﻟﺘﻲ ﻭﺭﺩ ﻭﺼﻑ ﻟﻬﺎ ﺠﻤﻴﻊ ﺍﺨﺘﺒﺎﺭﺍﺕ ﺍﻟﺘﻜﻨﻭﻟﻭﺠﻴﺎ ﺍﻟﺘﻲ ﺴﺘﺘﻭﺍﻓﺭ ﻟﻸﻁﺭﺍﻑ
ﺍﻟﻌﺎﻤﻠﺔ ﺒﻤﻘﺘﻀﻰ ﺍﻟﻤﺎﺩﺓ  5ﻟﻤﻌﺎﻟﺠﺔ ﺃﻫﺩﺍﻑ ﺍﻟﺘﺤﻜﻡ ﻟﻌﺎﻤﻲ  2013ﻭ.2015
ﻭﺘﻭﻓﺭ ﺍﻟﻭﺜﻴﻘﺔ ﺘﻘﺭﻴﺭﺍ ﺃﻭﻟﻴﺎ ﻟﻠﺘﻜﺎﻟﻴﻑ ﺍﻟﺭﺃﺴﻤﺎﻟﻴﺔ ﺍﻻﺴﺘﺜﻤﺎﺭﻴﺔ ﻭﺘﻜﺎﻟﻴﻑ ﺍﻟﺘﺸﻐﻴل ﺍﻹﻀﺎﻓﻴﺔ ﻟﻌﻤﻠﻴﺎﺕ ﺍﻻﻨﺘﻘﺎل ﻤﻥ
.7
ﺍﺴﺘﺨﺩﺍﻡ ﺍﻟﻤﻭﺍﺩ  HCFCﻓﻲ ﻤﻨﺸﺌﺎﺕ ﺍﻟﺭﻏﺎﻭﻱ .ﻭﺴﻭﻑ ﻴﻌﺘﻤﺩ ﺤﺠﻡ ﺍﻟﺘﻜﺎﻟﻴﻑ ﺍﻟﺭﺃﺴﻤﺎﻟﻴﺔ ﺍﻻﺴﺘﺜﻤﺎﺭﻴﺔ ﻓﻲ ﻗﻁﺎﻉ
ﺍﻟﺭﻏﺎﻭﻱ ﺒﺎﻟﺩﺭﺠﺔ ﺍﻷﻭﻟﻰ ﻋﻠﻰ ﺍﺨﺘﺒﺎﺭ ﺍﻟﺘﻜﻨﻭﻟﻭﺠﻴﺎ .ﻓﻌﻠﻰ ﺍﻟﺠﺎﻨﺏ ﺍﻹﻴﺠﺎﺒﻲ ،ﺴﺘﻜﻭﻥ ﺘﻜﺎﻟﻴﻑ ﺍﻻﺴﺘﺜﻤﺎﺭﺍﺕ ﺍﻟﺩﻭﻟﻴﺔ
ﻤﺘﻭﺍﻀﻌﺔ ﻟﻠﻤﻨﺸﺌﺎﺕ ﺍﻟﺘﻲ ﺭﻜﺒﺕ ﻤﻌﺩﺍﺕ ﺠﺩﻴﺩﺓ ﻟﻼﻨﺘﻘﺎل ﻤﻥ  CFC-11ﺇﻟﻰ  HCFC-141bﺴﻭﺍﺀ ﻋﻠﻰ ﺤﺴﺎﺒﻬﺎ
ﺍﻟﺨﺎﺹ ﺃﻭ ﺒﻤﻭﺍﺭﺩ ﻤﻥ ﺍﻟﺼﻨﺩﻭﻕ ﺍﻟﻤﺘﻌﺩﺩ ﺍﻷﻁﺭﺍﻑ .ﻜﺫﻟﻙ ﻴﻤﻜﻥ ﺘﻨﻔﻴﺫ ﺍﻟﺘﻜﻨﻭﻟﻭﺠﻴﺎ ﺍﻟﺘﻲ ﺘﻌﺘﻤﺩ ﻋﻠﻰ ﺍﻟﻤﺎﺀ ،ﺒﺼﻔﺔ
ﻋﺎﻤﺔ ،ﺒﺎﺴﺘﺨﺩﺍﻡ ﺍﻟﻤﻌﺩﺍﺕ ﺍﻟﻤﺴﺘﺨﺩﻤﺔ ﻓﻲ ﺍﻟﻌﻤﻠﻴﺎﺕ ﺍﻟﻤﻌﺘﻤﺩﺓ ﻋﻠﻰ ﺍﻟﻤﻭﺍﺩ  .HCFCsﻭﺴﻭﻑ ﺘﺘﺄﻟﻑ ﺍﻟﺘﻜﺎﻟﻴﻑ ﺫﺍﺕ
ﺍﻟﺼﻠﺔ ﺍﻟﺘﻲ ﺘﺤﺘﺎﺠﻬﺎ ﺘﻠﻙ ﺍﻟﻤﻨﺸﺌﺎﺕ ﻹﺘﻤﺎﻡ ﻋﻤﻠﻴﺔ ﺍﻻﻨﺘﻘﺎل ﻤﻥ ﺍﻟﻤﻭﺍﺩ  HCFCsﻤﻥ ﺍﻟﻤﺴﺎﻋﺩﺓ ﺍﻟﺘﻘﻨﻴﺔ ﻟﻠﺘﺩﺭﻴﺏ ﻭﺘﺠﺭﺒﺔ
ﺍﻟﻤﺴﺘﺤﻀﺭﺍﺕ ﺍﻟﻜﻴﻤﻴﺎﺌﻴﺔ ﺍﻟﺠﺩﻴﺩﺓ .ﻭﻤﻥ ﺍﻟﻤﻌﺘﻘﺩ ﺃﻥ ﻤﻥ ﺍﻟﻀﺭﻭﺭﻱ ﻭﻀﻊ ﺍﻟﺘﻜﺎﻟﻴﻑ ﺫﺍﺕ ﺍﻟﺼﻠﺔ ﻋﻠﻰ ﻤﺴﺘﻭﻯ ﻤﻥ
ﺍﻟﺘﻤﻭﻴل ﺃﻋﻠﻰ ﻤﻥ ﺫﻟﻙ ﺍﻟﺨﺎﺹ ﺒﺎﻟﺘﺤﻭل ﻤﻥ  CFCsﺇﻟﻰ  .HCFCsﻭﺘﺘﻌﻠﻕ  HCFCﺍﻟﺘﻜﺎﻟﻴﻑ ﺍﻟﺨﺎﺼﺔ ﺒﺎﻨﺘﻘﺎل
ﺍﻟﻤﻨﺸﺌﺎﺕ ﺍﻟﻤﻌﺘﻤﺩﺓ ﻋﻠﻰ  HCFCﺇﻟﻰ ﺘﻜﻨﻭﻟﻭﺠﻴﺎ ﺍﻟﻬﻴﺩﺭﻭﻜﺭﺒﻭﻥ ﺒﺘﻭﻓﻴﺭ ﻤﻌﺩﺍﺕ ﺍﻟﺘﺼﻨﻴﻊ ﻭﺍﻟﺴﻼﻤﺔ ﺍﻟﺠﺩﻴﺩﺓ ﺒﺘﻜﺎﻟﻴﻑ
ﻤﻤﺎﺜﻠﺔ ﻟﻠﻤﻌﺩﺍﺕ ﺍﻟﻤﻘﺩﻤﺔ ﻟﺘﻜﻨﻭﻟﻭﺠﻴﺎﺕ ﺍﻟﻬﻴﺩﺭﻭﻜﺭﺒﻭﻥ ﺍﻟﻤﺴﺘﺨﺩﻤﺔ ﻓﻲ ﺇﺯﺍﻟﺔ  .CFCﻏﻴﺭ ﺃﻥ ﻗﺩﺭﺍﺕ ﺍﻟﻤﻨﺸﺌﺎﺕ
ﺍﻟﺼﻐﻴﺭﺓ ﻋﻠﻰ ﺍﺴﺘﻴﻌﺎﺏ ﺍﻟﺘﻜﻨﻭﻟﻭﺠﻴﺎ ﺍﻟﻤﻌﺘﻤﺩﺓ ﻋﻠﻰ ﺍﻟﻬﻴﺩﺭﻭﻜﺭﺒﻭﻥ ﻗﺩ ﺘﻜﻭﻥ ﻤﺤﺩﻭﺩﺓ ﻜﻤﺎ ﻫﻭ ﺍﻟﺤﺎل ﻓﻲ ﻋﻤﻠﻴﺔ ﺇﺯﺍﻟﺔ
.CFC
ﻓﻲ ﺤﻴﻥ ﺘﺒﺩﻭ ﺍﻟﺘﻜﺎﻟﻴﻑ ﺍﻟﺭﺃﺴﻤﺎﻟﻴﺔ ﺍﻻﺴﺘﺜﻤﺎﺭﻴﺔ ﻓﻲ ﻗﻁﺎﻉ ﺍﻟﺭﻏﺎﻭﻱ ﻤﺘﻭﺍﻀﻌﺔ ﻓﺈﻥ ﺘﻜﺎﻟﻴﻑ ﺍﻟﺘﺸﻐﻴل ﺍﻹﻀﺎﻓﻴﺔ
.8
ﺴﺘﻜﻭﻥ ﻜﺒﻴﺭﺓ ﻭﻻ ﺴﻴﻤﺎ ﻓﻲ ﺍﻟﺤﻠﻭل ﺍﻟﻤﻌﺘﻤﺩﺓ ﻋﻠﻰ  HFCﻭﺫﻟﻙ ﺒﺎﻟﺩﺭﺠﺔ ﺍﻷﻭﻟﻰ ﻨﺘﻴﺠﺔ ﻻﺭﺘﻔﺎﻉ ﺘﻜﺎﻟﻴﻑ ﻤﻭﺍﺩ ﺍﻹﺤﻼل
ﺍﻟﻜﻴﻤﻴﺎﺌﻴﺔ .ﻓﺈﺫﺍ ﻜﺎﻨﺕ ﺘﻜﺎﻟﻴﻑ ﺍﻟﺘﺸﻐﻴل ﺍﻹﻀﺎﻓﻴﺔ ﺘﺩﻓﻊ ﻟﻔﺘﺭﺍﺕ ﺘﺤﻭﻴﻠﻴﺔ ﻤﻤﺎﺜﻠﺔ ﻟﺘﻠﻙ ﺍﻟﺘﻲ ﺍﺴﺘﺨﺩﻤﺕ ﻓﻲ ﻗﻁﺎﻉ
ﺍﻟﺭﻏﺎﻭﻱ ﻟﻼﻨﺘﻘﺎل ﻤﻥ  ،CFCsﻓﺈﻥ ﻤﺴﺘﻭﻯ ﺍﻟﺘﻤﻭﻴل ﺍﻹﺠﻤﺎﻟﻲ ﻟﻠﻤﺸﺎﺭﻴﻊ ﺍﻟﻤﺴﺘﻘﺒﻠﻴﺔ ﺒﺎﺴﺘﺨﺩﺍﻡ ﺘﻜﻨﻭﻟﻭﺠﻴﺎﺕ HFC
ﺴﻭﻑ ﺘﺴﻴﻁﺭ ﻋﻠﻰ ﻫﺫﻩ ﺍﻟﺘﻜﺎﻟﻴﻑ ﺃﻱ ﺃﻥ ﺍﻟﺘﻜﺎﻟﻴﻑ ﺍﻟﺘﻲ ﺘﺩﻓﻊ ﻤﻘﺎﺒل ﺘﻜﺎﻟﻴﻑ ﺍﻟﺘﺸﻐﻴل ﺴﻭﻑ ﺘﻜﻭﻥ ﺃﻋﻠﻰ ﻤﻥ ﺍﺴﺘﺨﺩﺍﻡ
 .HFCsﻭﺒﺎﻟﻨﺴﺒﺔ ﻟﺘﻜﻨﻭﻟﻭﺠﻴﺎ ﺍﻟﻬﻴﺩﺭﻭﻜﺭﺒﻭﻥ ،ﻓﺈﻨﻪ ﻓﻲ ﺤﻴﻥ ﺃﻨﻪ ﻻ ﻴﻤﻜﻥ ﻭﻀﻊ ﺘﻘﻴﻴﻡ ﻜﻤﻲ ﻜﺎﻤل ﻟﻠﻤﺴﺘﻭﻴﺎﺕ ﺍﻟﺩﻗﻴﻘﺔ
ﻟﺘﻜﺎﻟﻴﻑ ﺍﻟﺘﺸﻐﻴل ﺍﻹﻀﺎﻓﻴﺔ ﻗﺒل ﺍﺴﺘﻌﺭﺍﺽ ﻭﺘﻘﻴﻴﻡ ﺍﻟﻤﺸﺎﺭﻴﻊ ﺍﻟﺤﺎﻟﻴﺔ ،ﻓﺈﻥ ﻤﻥ ﺍﻟﻤﺘﻭﻗﻊ ﺃﻥ ﻴﺅﺩﻱ ﺘﻁﺒﻴﻕ ﺍﻟﻘﻭﺍﻋﺩ
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ﻭﺍﻟﺴﻴﺎﺴﺎﺕ ﺍﻟﺭﺍﻫﻨﺔ ﺇﻟﻰ ﺘﺤﻘﻴﻕ ﺒﻌﺽ ﺍﻟﻭﻓﻭﺭﺍﺕ .ﻏﻴﺭ ﺃﻥ ﺍﻟﻤﻌﻠﻭﻤﺎﺕ ﺍﻟﻤﺴﺘﻘﺎﺓ ﻤﻥ ﺃﺤﺩ ﺍﻟﺒﻠﺩﺍﻥ ﺍﻟﻌﺎﻤﻠﺔ ﺒﻤﻘﺘﻀﻰ
ﺍﻟﻤﺎﺩﺓ  5ﺘﺸﻴﺭ ﺇﻟﻰ ﺃﻥ ﻋﻤﻠﻴﺎﺕ ﺍﻻﻨﺘﻘﺎل ﺇﻟﻰ ﺍﻟﻤﻭﺍﺩ ﺍﻟﻬﻴﺩﺭﻭﻜﺭﺒﻭﻨﻴﺔ ﻗﺩ ﺘﺭﺘﺒﻁ ﻓﻲ ﺒﻌﺽ ﻅﺭﻭﻑ ﺍﻹﻨﺘﺎﺝ ،ﺒﺒﻌﺽ
ﺘﻜﺎﻟﻴﻑ ﺍﻟﺘﺸﻐﻴل.
ﻓﻲ ﺤﻴﻥ ﺭﻜﺯﺕ ﺍﻟﻤﻨﺎﻗﺸﺎﺕ ﺍﻟﻭﺍﺭﺩﺓ ﺃﻋﻼﻩ ﻋﻠﻰ ﻭﺠﻬﺎﺕ ﻨﻅﺭ ﺃﻜﺜﺭ ﺘﺤﺩﻴﺩﺍ ﻟﻠﻤﺸﺎﺭﻴﻊ ،ﻓﺈﻥ ﺍﻟﺨﺒﺭﺍﺕ ﺍﻟﻤﻜﺘﺴﺒﺔ
.9
ﻤﻥ ﺇﺯﺍﻟﺔ  CFCﻓﻲ ﻗﻁﺎﻉ ﺍﻟﺭﻏﺎﻭﻱ ﺃﺜﺒﺘﺕ ﺃﻥ ﺍﻟﺩﻭﺭ ﺍﻟﻤﻬﻡ ﺍﻟﺫﻱ ﻴﻀﻁﻠﻊ ﺒﻪ ﻤﻭﺭﺩﻭ ﺍﻟﻤﻭﺍﺩ ﺍﻟﻜﻴﻤﻴﺎﺌﻴﺔ ﻭﺍﻟﺸﺭﻜﺎﺕ
ﺍﻟﻤﻌﻨﻴﺔ ﺒﺎﻟﻨﻅﻡ 4ﻓﻲ ﺘﺤﺩﻴﺩ ﻋﻨﺎﺼﺭ ﺍﻟﻨﻅﻡ ﺍﻟﻜﻴﻤﻴﺎﺌﻴﺔ 5ﺍﻟﻤﺴﺘﺨﺩﻤﺔ ﻓﻲ ﺘﺼﻨﻴﻊ ﺍﻟﺭﻏﺎﻭﻱ ﻟﺘﻠﺒﻴﺔ ﺍﺤﺘﻴﺎﺠﺎﺕ ﺍﻷﺴﻭﺍﻕ
ﻭﺍﻟﻅﺭﻭﻑ ﺍﻟﻤﺤﻠﻴﺔ )ﺍﻟﻤﻨﺎﺨﻴﺔ ﻭﻏﻴﺭﻫﺎ( .ﻭﻫﺫﻩ ﺍﻟﺠﻬﺎﺕ ﺍﻟﻭﺴﻴﻁﺔ ﺍﻟﻤﻌﺭﻭﻓﺔ ﺠﻴﺩﺍ ﻟﻠﻜﺜﻴﺭ ﻤﻥ ﺼﻨﺎﻋﺎﺕ ﺍﻟﺭﻏﺎﻭﻱ،
ﻗﺎﺩﺭﺓ ﻋﻠﻰ ﻭﻀﻊ ﻨﻅﻡ ﺍﻟﺭﻏﺎﻭﻱ ﻟﺘﻠﺒﻴﺔ ﺍﻻﺤﺘﻴﺎﺠﺎﺕ ﺍﻟﺨﺎﺼﺔ ﻟﻠﻤﺴﺘﺨﺩﻤﻴﻥ ﺍﻟﻨﻬﺎﺌﻴﻴﻥ .ﻭﻓﻲ ﻫﺫﺍ ﺍﻟﻀﻭﺀ ﻴﻌﺘﻘﺩ ﺃﻥ
ﺍﻟﺘﺩﺍﻭل ﺍﻟﺘﺠﺎﺭﻱ ﻭﺍﻟﺘﻘﻠﻴل ﻓﻲ ﺍﻟﺒﻠﺩﺍﻥ ﺍﻟﻌﺎﻤل ﺒﻤﻘﺘﻀﻰ ﺍﻟﻤﺎﺩﺓ  5ﻟﻜل ﻤﻥ  HFCﻭﺍﻟﺘﻜﻨﻭﻟﻭﺠﻴﺎﺕ ﺍﻟﻤﻨﺨﻔﻀﺔ ﺍﻹﻤﻜﺎﻨﻴﺎﺕ
ﻋﻠﻰ ﺍﻻﺤﺘﺭﺍﺭ ﺍﻟﻌﺎﻟﻤﻲ )ﺃﻱ ﺍﻟﻬﻴﺩﺭﻭﻜﺭﺒﻭﻨﻴﺔ ﻭﺘﻜﻭﻥ ﺍﻟﻤﻴﺜﻴل( ﺴﻭﻑ ﺘﺤﻅﻰ ﺒﺎﻟﻤﺴﺎﻋﺩﺓ ﻤﻥ ﺨﻼل ﺍﻟﺘﻤﻭﻴل ﺍﻟﻤﺴﺒﻕ
ﻭﺍﻟﺘﻨﻔﻴﺫ ﻟﻠﻤﺸﺎﺭﻴﻊ ﺍﻟﺘﻲ ﺘﺴﺘﻬﺩﻑ ﺘﺭﺸﻴﺩ ﻭﺘﺤﻘﻴﻕ ﻅﺭﻑ ﺍﻷﻁﺭﺍﻑ ﺍﻟﻌﺎﻤﻠﺔ ﺒﻤﻘﺘﻀﻰ ﺍﻟﻤﺎﺩﺓ  5ﻓﻲ ﺍﻟﻨﻅﻡ ﺍﻟﻜﻴﻤﻴﺎﺌﻴﺔ
ﺍﻟﺭﻏﻭﻴﺔ ﻟﺨﻔﺽ ﺘﻜﺎﻟﻴﻑ ﺍﻹﻨﺘﺎﺝ ﺇﻟﻰ ﺃﺩﻨﻰ ﺤﺩ ﻤﻤﻜﻥ .ﻭﺴﻭﻑ ﺘﻭﺠﻪ ﻫﺫﻩ ﺍﻟﻤﺸﺎﺭﻴﻊ ﺼﻭﺏ ﺩﻋﻡ ﻋﻤل ﺸﺭﻜﺎﺕ ﺍﻟﻨﻅﻡ
ﻟﺘﻴﺴﻴﺭ ﺍﻹﻋﺩﺍﺩ ﺒﺎﻟﻨﻅﻡ ﺍﻟﻜﻴﻤﻴﺎﺌﻴﺔ ﺍﻟﺠﺩﻴﺩﺓ ﻟﻤﻭﺍﺩ ﺍﻟﺠﺩﻴﺩﺓ ﺍﻟﺘﻲ ﻻ ﺘﺘﻀﻤﻥ  HCFCsﻓﻲ ﻤﻨﺸﺌﺎﺕ ﺇﻨﺘﺎﺝ ﺍﻟﺭﻏﺎﻭﻱ.
ﺘﻜﻨﻭﻟﻭﺠﻴﺎﺕ ﻗﻁﺎﻉ ﺍﻟﺘﺒﺭﻴﺩ ﻭﺍﻟﺘﻜﺎﻟﻴﻑ
 .10ﻴﻐﻠﺏ ﺍﺴﺘﺨﺩﺍﻡ  HCFC-22ﻋﻠﻰ ﺍﺴﺘﺨﺩﺍﻡ ﺍﻟﻤﻭﺍﺩ ﺍﻟﻬﻴﺩﺭﻭﻜﻠﻭﺭﻭﻓﻠﻭﺭﻭﻜﺭﺒﻭﻨﻴﺔ ﻓﻲ ﻗﻁﺎﻉ ﺍﻟﺘﺒﺭﻴﺩ .ﻓﻔﻲ ﻫﺫﺍ
ﺍﻟﻘﻁﺎﻉ ﻟﻠﻭﻀﻊ ﺍﻟﺨﺎﺹ ﺒﺎﻻﺴﺘﻌﺎﻀﺔ ﻋﻥ  HCFC-22ﺍﻟﻤﺴﺘﺨﺩﻡ ﻓﻲ ﺍﻟﺘﺼﻨﻴﻊ ﺒﻌﺽ ﺠﻭﺍﻨﺏ ﺍﻟﺘﻤﺎﺜل ﻤﻊ ﻗﻁﺎﻉ
ﺍﻟﺭﻏﺎﻭﻱ .ﻓﺒﺩﺍﺌل ﻜل ﻤﻥ  HFCﻭﺍﻟﻬﻴﺩﺭﻭﻜﺭﺒﻭﻥ ﻤﺘﺎﺤﺔ ﻟﻠﺒﻠﺩﺍﻥ ﺍﻟﻌﺎﻤﻠﺔ ﺒﻤﻘﺘﻀﻰ ﺍﻟﻤﺎﺩﺓ  .5ﻭﻓﻲ ﺤﻴﻥ ﺃﻥ ﻜل
ﺘﻜﻨﻭﻟﻭﺠﻴﺎ ﻗﺩ ﺍﺴﺘﺨﺩﻤﺕ ﺒﺼﻔﺔ ﻋﺎﻤﺔ ﺒﺎﻟﻔﻌل ﻓﻲ ﻤﺸﺎﺭﻴﻊ ﺍﻟﺼﻨﺩﻭﻕ ﺍﻟﻤﺘﻌﺩﺩ ﺍﻷﻁﺭﺍﻑ ،ﻓﺈﻥ ﺍﻻﺴﺘﺨﺩﺍﻤﺎﺕ ﺍﻟﻨﻭﻋﻴﺔ
ﻭﺍﻟﻘﻁﺎﻋﺎﺕ ﺍﻟﻔﺭﻋﻴﺔ ﺘﺨﺘﻠﻑ ﺍﺨﺘﻼﻓﺎ ﻜﺒﻴﺭﺍ.
 .11ﻭﻓﻲ ﻫﺫﺍ ﺍﻟﺴﻴﺎﻕ ،ﻓﺈﻥ ﺍﻟﺘﻁﺒﻴﻕ ﺍﻟﻤﺤﺘﻤل ﻟﻠﺘﻜﻨﻭﻟﻭﺠﻴﺎﺕ ﺍﻟﻤﻨﺨﻔﻀﺔ ﺍﻹﻤﻜﺎﻨﻴﺎﺕ ﻋﻠﻰ ﺍﻻﺤﺘﺭﺍﺭ ﺍﻟﻌﺎﻟﻤﻲ ﻓﻲ
ﺍﻟﺒﻠﺩﺍﻥ ﺍﻟﻌﺎﻤﻠﺔ ﺒﻤﻘﺘﻀﻰ ﺍﻟﻤﺎﺩﺓ  5ﻭﻻ ﺴﻴﻤﺎ ﻓﻲ ﺍﻟﻘﻁﺎﻋﻴﻥ ﺍﻟﻔﺭﻋﻴﻴﻥ ﺍﻟﻤﻌﻨﻴﻴﻥ ﺒﺎﻟﺘﺒﺭﻴﺩ ،ﻭﺘﻜﻴﻴﻑ ﺍﻟﻬﻭﺍﺀ ﻴﺤﻅﻰ ﺒﺄﻭﻟﻭﻴﺔ
ﻤﺘﻘﺩﻤﺔ .ﻭﻗﺩ ﺘﺭﻏﺏ ﺍﻟﻠﺠﻨﺔ ﺍﻟﺘﻨﻔﻴﺫﻴﺔ ﺍﻟﻨﻅﺭ ﻓﻴﻤﺎ ﺇﺫﺍ ﻜﺎﻨﺕ ﺘﺩﻋﻭ ﺇﻟﻰ ﺒﻌﺽ ﻤﺸﺎﺭﻴﻊ ﺍﻟﺒﻴﺎﻨﺎﺕ ﺍﻟﻌﻤﻠﻴﺔ ﻓﻲ ﻫﺫﺍ ﺍﻟﻘﻁﺎﻉ.
ﻭﺴﻭﻑ ﻴﻬﺩﻑ ﺫﻟﻙ ﺇﻟﻰ ﺒﻴﺎﻥ ﺍﻟﺨﻁﻭﺍﺕ ﺍﻟﻤﺤﺩﺩﺓ ﻭﺘﻘﻴﻴﻡ ﺍﻟﺘﻜﺎﻟﻴﻑ ﺍﻟﻨﻭﻋﻴﺔ ﺫﺍﺕ ﺍﻟﺼﻠﺔ ﺒﺎﻻﻨﺘﻘﺎل ﺇﻟﻰ ﺍﻟﺘﻜﻨﻭﻟﻭﺠﻴﺎﺕ ﺍﻟﺘﻲ
ﺘﻨﺨﻔﺽ ﻓﻴﻬﺎ ﺇﻤﻜﺎﻨﻴﺎﺕ ﺍﻻﺤﺘﺭﺍﺭ ﺍﻟﻌﺎﻟﻤﻲ.
 .12ﻭﺘﻨﻁﻭﻱ ﻤﻌﻅﻡ ﺒﺩﺍﺌل  HFCﺍﻟﻤﺘﺎﺤﺔ ﺤﺎﻟﻴﺎ ﻟﻼﺴﺘﺨﺩﺍﻡ ﻓﻲ ﻗﻁﺎﻉ ﺍﻟﺘﺒﺭﻴﺩ ﻋﻠﻰ ﺇﻤﻜﺎﻨﻴﺎﺕ ﺍﺤﺘﺭﺍﺭ ﻋﺎﻟﻤﻲ
ﻤﺒﺎﺸﺭﺓ ﺃﻋﻠﻰ ﻤﻥ ﺍﻟﻤﻭﺍﺩ  HCFCsﺍﻟﺘﻲ ﺴﺘﺤﻤل ﻤﻜﺎﻨﻬﺎ .ﻭﻤﻥ ﻨﺎﺤﻴﺔ ﺃﺨﺭﻯ ﻓﺈﻥ ﺍﺴﺘﺨﺩﺍﻡ ﺍﻟﻤﻭﺍﺩ ﺍﻟﺘﻲ ﺘﻨﺨﻔﺽ ﻓﻴﻬﺎ
ﺇﻤﻜﺎﻨﻴﺎﺕ ﺍﻻﺤﺘﺭﺍﺭ ﺍﻟﻌﺎﻟﻤﻲ ﻭﻻ ﺴﻴﻤﺎ ﺍﻟﻬﻴﺩﺭﻭﻜﺭﺒﻭﻥ ﺘﻨﻁﻭﻱ ﻋﻠﻰ ﻗﻀﺎﻴﺎ ﺘﺘﻌﻠﻕ ﺒﺎﻟﺴﻼﻤﺔ .ﻭﻴﻤﻜﻥ ﺒﺴﻬﻭﻟﺔ ﻤﻌﺎﻟﺠﺔ
ﺍﻟﺴﻼﻤﺔ ﺇﻻ ﺃﻨﻬﺎ ﺘﺴﻔﺭ ﻋﻥ ﺘﻜﺎﻟﻴﻑ ﺭﺃﺴﻤﺎﻟﻴﺔ ﺇﻀﺎﻓﻴﺔ ﺘﻤﺎﺜل ﺘﻠﻙ ﺍﻟﻨﺎﺸﺌﺔ ﻋﻔﻲ ﻗﻁﺎﻉ ﺍﻟﺭﻏﺎﻭﻱ ﻤﻊ ﺍﻟﺘﺤﺩﻴﺎﺕ ﺍﻹﻀﺎﻓﻴﺔ
ﺍﻟﻤﺘﻌﻠﻘﺔ ﺒﻀﻤﺎﻥ ﺍﻟﺴﻼﻤﺔ ﻓﻲ ﺃﻨﺸﻁﺔ ﺍﻟﺨﺩﻤﺔ .ﻭﺘﻤﺜل ﺘﻜﻨﻭﻟﻭﺠﻴﺎﺕ  HFCﻭ HCﺠﻤﻴﻊ ﺍﺨﺘﺒﺎﺭﺍﺕ ﺍﻟﺘﻜﻨﻭﻟﻭﺠﻴﺎ ﺍﻟﺘﻲ
ﻗﺩ ﺘﺘﻭﺍﻓﺭ ﻟﺘﻤﻜﻴﻥ ﺍﻷﻁﺭﺍﻑ ﺍﻟﻌﺎﻤﻠﺔ ﺒﻤﻘﺘﻀﻰ ﺍﻟﻤﺎﺩﺓ  5ﻤﻥ ﻤﻌﺎﻟﺠﺔ ﺃﻫﺩﺍﻑ ﺍﻟﺘﺤﻜﻡ ﻟﻌﺎﻤﻲ  2013ﻭ .2015ﻭﻴﺒﻘﻰ ﻤﻥ
ﻏﻴﺭ ﺍﻟﻭﺍﻀﺢ ﻤﺎ ﺇﺫﺍ ﻜﺎﻨﺕ ﻤﻭﺍﺩ ﺍﻟﺘﺒﺭﻴﺩ ﺍﻟﺘﻲ ﺘﻨﺨﻔﺽ ﻓﻴﻬﺎ ﺇﻤﻜﺎﻨﻴﺎﺕ ﺍﻻﺤﺘﺭﺍﺭ ﺍﻟﻌﺎﻟﻤﻲ ﺩﻭﻥ ﻗﺎﺒﻠﻴﺔ ﻟﻼﺸﺘﻌﺎل ﻭﺍﻨﺨﻔﺎﺽ
ﺍﻟﺴﻤﻴﺔ ﻓﻲ ﻭﻗﺕ ﻻﺤﻕ ﻭﻤﺘﻰ ﻴﺘﻡ ﺫﻟﻙ ﻭﻓﻲ ﺃﻱ ﺘﻁﺒﻴﻘﺎﺕ ﺴﻭﻑ ﺘﺴﺘﺨﺩﻡ .ﻭﺘﻭﻓﺭ ﺍﻟﻭﺜﻴﻘﺔ ﺘﻘﺩﻴﺭﺍﺕ ﺃﻭﻟﻴﺔ ﻟﻠﺘﻜﺎﻟﻴﻑ
4
ﺩﻭﺭ ﺍﻟﻨﻅﻡ ﻋﺒﺎﺭﺓ ﻋﻥ ﺸﺭﻜﺎﺕ ﻟﻠﻤﻭﺍﺩ ﺍﻟﻜﻴﻤﻴﺎﺌﻴﺔ ﺘﻌﻤل ﻓﻲ ﺃﻋﻤﺎل ﺍﻟﺴﺎﺒﻘﺔ ﻋﻠﻰ ﺍﻟﺨﻠﻁ ﺍﻟﺴﺎﺌﻠﺔ ﻓﻲ ﻨﻅﻡ ﺍﻟﺭﻏﺎﻭﻱ ﻟﻠﺘﻭﺯﻴﻊ ﻭﺍﻟﺒﻴﻊ
ﻟﺼﻨﺎﻋﺎﺕ ﺍﻟﺭﻏﺎﻭﻱ .ﻭﺘﻠﻐﻰ ﺍﻟﻌﻤﻠﻴﺔ ﺍﻟﺴﺎﺒﻘﺔ ﻋﻠﻰ ﺍﻟﺨﻠﻁ ﺍﻟﺤﺎﺠﺔ ﺇﻟﻰ ﺍﺴﺘﺜﻤﺎﺭﺍﺕ ﻓﻲ ﺍﻟﻤﺤﻁﺎﺕ ﺍﻟﺩﺍﺨﻠﻴﺔ ﺍﻟﺴﺎﺒﻘﺔ ﻋﻠﻰ ﺍﻟﺨﻠﻁ ﻭﻴﺘﻡ ﺨﻠﻁ ﺍﻟﻌﺩﻴﺩ
ﻤﻥ ﺍﻟﻤﻜﻭﻨﺎﺕ ﺍﻟﻜﻴﻤﻴﺎﺌﻴﺔ ﺍﻟﻀﺨﻤﺔ ﺍﻟﻤﺸﺘﺭﺍﺓ ﻟﻤﺯﺠﻬﺎ ﻓﻲ ﺍﻟﻨﻅﺎﻡ.
ﺍﻟﻨﻅﻡ ﺍﻟﻜﻴﻤﻴﺎﺌﻴﺔ ﻟﻠﺭﻏﺎﻭﻱ ﻋﺒﺎﺭﺓ ﻋﻥ ﺨﻼﺌﻁ ﻤﻥ ﺍﻟﻤﻜﻭﻨﺎﺕ ﺍﻟﻜﻴﻤﻴﺎﺌﻴﺔ ﺍﻟﺘﻲ ﺘﺸﻜل ﺒﺼﻭﺭﺓ ﺨﺎﺼﺔ ﻭﻴﺘﻡ ﻤﺯﺠﻬﺎ ﻟﺘﻠﺒﻴﺔ ﺍﻟﻅﺭﻭﻑ
5
ﺍﻟﻔﺭﻋﻴﺔ ﻟﺘﺼﻨﻴﻊ ﺍﻟﺭﻏﺎﻭﻱ ﻭﺠﻭﺩﺓ ﺍﻟﻤﻨﺘﺠﺎﺕ.
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ﺍﻟﺭﺃﺴﻤﺎﻟﻴﺔ ﺍﻹﻀﺎﻓﻴﺔ ﻭﺘﻜﺎﻟﻴﻑ ﺍﻟﺘﺸﻐﻴل ﺍﻹﻀﺎﻓﻴﺔ ﻟﻌﻤﻠﻴﺎﺕ ﺍﻨﺘﻘﺎل ﺍﻟﻤﻨﺸﺌﺎﺕ ﺍﻟﺘﻲ ﺘﺴﺘﺨﺩﻡ ﺍﻟﻤﻭﺍﺩ  HCFCﻓﻲ ﺘﺼﻨﻴﻊ
ﺃﺠﻬﺯﺓ ﺍﻟﺘﺒﺭﻴﺩ.
 .13ﻭﻓﻴﻤﺎ ﻴﺘﻌﻠﻕ ﺒﺎﻟﻘﻁﺎﻉ ﺍﻟﻔﺭﻋﻲ ﺍﻟﺨﺎﺹ ﺒﺨﺩﻤﺔ ﺃﺠﻬﺯﺓ ﺍﻟﺘﺒﺭﻴﺩ ،ﻓﺈﻨﻪ ﺒﻌﺩ ﻤﻼﺤﻅﺔ ﻤﺤﺩﻭﺩﻴﺔ ﺍﻟﻤﻌﻠﻭﻤﺎﺕ
ﺍﻟﻤﺘﻭﺍﻓﺭﺓ ﺤﺎﻟﻴﺎ ﻋﻥ ﺍﺴﺘﺨﺩﺍﻡ  HCFCﻓﻲ ﺍﻟﻜﺜﻴﺭ ﻤﻥ ﺍﻟﺒﻠﺩﺍﻥ ﺍﻟﻌﺎﻤﻠﺔ ﺒﻤﻘﺘﻀﻰ ﺍﻟﻤﺎﺩﺓ  ،5ﻓﺈﻥ ﺍﻟﺘﻘﺩﻴﺭﺍﺕ ﺍﻷﻭﻟﻴﺔ
ﻟﺘﻜﺎﻟﻴﻑ ﺍﻹﺯﺍﻟﺔ ﻟﺘﺤﻘﻴﻕ ﺘﺩﺍﺒﻴﺭ ﺍﻟﺘﺤﻜﻡ ﻟﻌﺎﻤﻲ  2013ﻭ 2015ﺇﻟﻰ ﺨﺒﺭﺍﺕ ﺍﻟﺼﻨﺩﻭﻕ ﺍﻟﻤﺘﻌﺩﺩ ﺍﻷﻁﺭﺍﻑ ﻤﻊ ﻨﻁﺎﻕ
ﺘﻤﻭﻴل ﺍﻷﻨﺸﻁﺔ ﺍﻟﻤﺨﺘﻠﻔﺔ ﻟﺘﺤﻘﻴﻕ ﺇﺯﺍﻟﺔ  CFCﻓﻲ ﺨﺩﻤﺔ ﺃﺠﻬﺯﺓ ﺍﻟﺘﺒﺭﻴﺩ.
 .14ﻭﻤﻥ ﺍﻟﻤﺤﺘﻤل ﺃﻥ ﻴﺴﺘﺨﺩﻡ  HCFC-22ﺒﻭﺍﺴﻁﺔ ﻗﻁﺎﻉ ﺍﻟﺨﺩﻤﺔ ﻓﻲ ﻜل ﺒﻠﺩ ﻤﻥ ﺍﻟﺒﻠﺩﺍﻥ ﺍﻟﻌﺎﻤﻠﺔ ﺒﻤﻘﺘﻀﻰ ﺍﻟﻤﺎﺩﺓ
 5ﺃﺴﺎﺴﺎ ،ﻭﺃﻥ ﻋﺩﺩﺍ ﻜﺒﻴﺭ ﻤﻥ ﺍﻟﺒﻠﺩﺍﻥ ﺍﻟﻌﺎﻤﻠﺔ ﺒﻤﻘﺘﻀﻰ ﺍﻟﻤﺎﺩﺓ  5ﺴﻴﺘﺭﻜﺯ ﺍﺴﺘﻬﻼﻜﻬﺎ ﻤﻥ  HCFCﻋﻠﻰ ﻗﻁﺎﻉ ﺍﻟﺨﺩﻤﺔ
ﺒﺼﻭﺭﺓ ﺤﺼﺭﻴﺔ .ﻭﻋﻠﻰ ﺍﻟﻌﻜﺱ ﻤﻥ ﺍﻟﻭﻀﻊ ﺍﻟﺨﺎﺹ ﺒﺈﺯﺍﻟﺔ  ،CFCﻋﻨﺩﻤﺎ ﺘﻌﺘﻤﺩ ﺒﻌﺽ ﺍﻟﺼﻨﺎﻋﺎﺕ ﻋﻠﻰ ﺍﻷﻗل ﻓﻲ ﺍﻟﻜﺜﻴﺭ ﻤﻥ
ﺍﻟﺒﻠﺩﺍﻥ ﻋﻠﻰ  CFCﻭﻴﻤﻜﻥ ﻤﻌﺎﻟﺠﺘﻬﺎ ﻟﻤﺴﺎﻨﺩﺓ ﺍﻟﺒﻠﺩ ﻓﻲ ﺘﺤﻘﻴﻕ ﺍﻟﺘﺯﺍﻤﺎﺘﻪ ﺍﻟﺨﺎﺼﺔ ﺒﺎﻹﺯﺍﻟﺔ ،ﻗﺩ ﻻ ﻴﺘﻭﺍﻓﺭ ﻤﺜل ﻫﺫﺍ ﺍﻟﺨﻴﺎﺭ ﻓﻴﻤﺎ
ﻴﺘﻌﻠﻕ ﺒﺎﻟﻤﻭﺍﺩ  HCFCsﻓﻲ ﻤﻌﻅﻡ ﺍﻟﺒﻠﺩﺍﻥ ﺍﻟﻌﺎﻤﻠﺔ ﺒﻤﻘﺘﻀﻰ ﺍﻟﻤﺎﺩﺓ  .5ﻓﺈﺯﺍﻟﺔ  CFCﻓﻲ ﺇﻁﺎﺭ ﺍﻟﺼﻨﺩﻭﻕ ﺍﻟﻤﺘﻌﺩﺩ ﺍﻷﻁﺭﺍﻑ
ﻴﻌﺘﻤﺩ ﺃﺴﺎﺴﺎ ﻋﻠﻰ ﻓﺭﺽ ﻗﻴﻭﺩ ﻋﻠﻰ ﺍﻹﻤﺩﺍﺩﺍﺕ ﻤﻥ ﺨﻼل ﻨﻅﻡ ﺍﻟﺘﺭﺍﺨﻴﺹ ﻭﺍﻟﺤﺼﺹ ،ﻓﻲ ﺤﻴﻥ ﻴﻤﻜﻥ ﻓﻲ ﻨﻔﺱ ﺍﻟﻭﻗﺕ ﻗﻁﺎﻉ
ﺍﻟﺨﺩﻤﺔ ﻤﻥ ﺍﻟﺘﻌﺎﻤل ﻤﻊ ﺍﻹﻤﺩﺍﺩﺍﺕ ﺍﻟﻤﻨﺎﻗﺼﺔ ﻤﻥ  CFCﻤﻥ ﺨﻼل ﺘﻭﻓﻴﺭ ﺍﻟﺘﻤﻭﻴل ﺍﻟﻼﺯﻡ ﻟﻠﺘﺩﺭﻴﺏ ﻋﻠﻰ ﺍﻟﻤﻤﺎﺭﺴﺎﺕ ﺍﻟﺠﻴﺩﺓ
ﻭﺘﻘﺩﻴﻡ ﺍﻷﺩﻭﺍﺕ ﻭﺍﻟﻤﻌﺩﺍﺕ .ﻭﻴﺘﻤﺜل ﺍﻟﺘﺤﺩﻱ ﺍﻟﺠﺩﻴﺩ ﺃﻤﺎﻡ ﺇﺯﺍﻟﺔ ﺍﻟﻤﻭﺍﺩ  HCFCﻓﻲ ﺃﻨﻪ ﻴﺘﻌﻴﻥ ﻋﻠﻰ ﺇﺩﺍﺭﺓ ﺠﺎﻨﺏ ﺍﻹﻤﺩﺍﺩﺍﺕ ﺃﻥ
ﺘﺒﺩﺃ ﻓﻲ ﻭﻗﺕ ﻤﺒﻜﺭ ﻓﻲ ﻭﻀﻊ ﺍﻟﺠﺩﺍﻭل ﺍﻟﺯﻤﻨﻴﺔ ﻟﻺﺯﺍﻟﺔ ﻭﻤﻭﺍﺼﻠﺔ ﺍﻟﻌﻤل ﻋﻠﻰ ﺍﻤﺘﺩﺍﺩ ﻨﻁﺎﻕ ﺯﻤﻨﻲ ﻁﻭﻴل.
.15
ﻭﻟﺩﻯ ﻓﺤﺹ ﻗﻁﺎﻉ ﺍﻟﺨﺩﻤﺔ ،ﺘﻼﺤﻅ ﺍﻷﻤﺎﻨﺔ ﺃﻥ ﺍﻟﻁﻠﺏ ﺍﻟﺤﺎﻟﻲ ﻭﺍﻟﻤﻘﺒل ﻋﻠﻰ  HCFC-22ﻟﺘﻘﺩﻴﻡ ﺍﻟﺨﺩﻤﺎﺕ ﻴﺘﻨﺎﺴﺏ
ﻤﻊ ﺤﺠﻡ ﺍﻟﻘﺎﻋﺩﺓ ﺍﻟﻤﺭﻜﺒﺔ ﻟﻤﻌﺩﺍﺕ ﺘﻜﻴﻴﻑ ﺍﻟﻬﻭﺍﺀ ﺍﻟﻤﻌﺘﻤﺩﺓ ﻋﻠﻰ  HCFC-22ﻓﻲ ﺍﻟﺒﻠﺩ ﺍﻟﻤﺴﺘﻬﻠﻙ .ﻭﻴﺠﺭﻱ ﺒﺎﻁﺭﺍﺩ
ﺘﻭﺴﻴﻊ ﻨﻁﺎﻕ ﺤﺠﻡ ﺍﻟﻤﻌﺩﺍﺕ ﺍﻟﻤﺭﻜﺒﺔ ﻤﻥ ﺨﻼل ﺍﻟﻭﺍﺭﺩﺍﺕ ﻤﻥ ﻤﻌﺩﺍﺕ ﺍﻟﺘﺒﺭﻴﺩ ﺍﻟﻤﻌﺘﻤﺩﺓ ﻋﻠﻰ  .HCFC-22ﻭﻋﻠﻰ ﺫﻟﻙ،
ﻭﺒﻐﻴﺔ ﺍﻹﺴﺭﺍﻉ ﺒﺘﺤﻘﻴﻕ ﺍﻟﺨﻔﺽ ﻓﻲ ﺍﻻﺴﺘﻬﻼﻙ ﻓﻲ ﺍﻟﻤﺴﺘﻘﺒل ﻓﻲ ﻗﻁﺎﻉ ﺨﺩﻤﺔ ﺃﺠﻬﺯﺓ ﺍﻟﺘﺒﺭﻴﺩ ﻓﻲ ﺍﻟﺒﻠﺩﺍﻥ ﺍﻟﻌﺎﻤﻠﺔ ﺒﻤﻘﺘﻀﻰ ﺍﻟﻤﺎﺩﺓ
 5ﻭﺘﻭﻓﻴﺭ ﺤﻭﺍﻓﺯ ﺃﻗﻭﻯ ﻟﺼﻨﺎﻋﺎﺕ ﻤﻜﻴﻔﺎﺕ ﺍﻟﻬﻭﺍﺀ ﻟﻼﻨﺘﻘﺎل ﻤﻥ ﺍﺴﺘﺨﺩﺍﻡ  ،HCFCsﻴﻤﻜﻥ ﺍﻟﻨﻅﺭ ﻓﻲ ﺇﻤﻜﺎﻨﻴﺔ ﺘﻁﺒﻴﻕ ﺠﺩﺍﻭل
ﺯﻤﻨﻴﺔ ﻭﻁﻨﻴﺔ ﻤﺒﻜﺭﺓ ﻟﻠﺘﺤﻜﻡ ﺒﺸﺄﻥ ﺍﻟﻭﺍﺭﺩﺍﺕ ﻤﻥ ﺍﻟﻤﻌﺩﺍﺕ ﺍﻟﻤﻌﺘﻤﺩﺓ ﻋﻠﻰ  .HCFC-22ﻭﻗﺩ ﻴﺅﺜﺭ ﺫﻟﻙ ﻓﻲ ﺍﻟﻁﻠﺏ ﻋﻠﻰ ﻋﻤﻠﻴﺎﺕ
ﺍﻻﻨﺘﻘﺎل ﺍﻟﺘﻲ ﻴﻤﻭﻟﻬﺎ ﺍﻟﺼﻨﺩﻭﻕ ﺍﻟﻤﺘﻌﺩﺩ ﺍﻷﻁﺭﺍﻑ ﻟﻤﺭﺍﻓﻕ ﺘﺼﻨﻴﻊ ﻤﻜﻴﻔﺎﺕ ﺍﻟﻬﻭﺍﺀ ﺍﻟﻤﻌﺘﻤﺩﺓ ﻋﻠﻰ .HCFC-22
ﺍﻟﻘﻀﺎﻴﺎ ﺍﻟﺒﻴﺌﻴﺔ

 .16ﺍﺘﺴﺎﻗﺎ ﻤﻊ ﺍﻟﻤﻘﺭﺭ  ،6/XIXﻓﺤﺼﺕ ﺍﻷﻤﺎﻨﺔ ﺍﻟﺨﻴﺎﺭﺍﺕ ﺍﻟﻤﺘﻌﻠﻘﺔ ﺒﺎﻟﻜﻴﻔﻴﺔ ﺍﻟﺘﻲ ﻴﻤﻜﻥ ﺒﻬﺎ ﻟﻠﺠﻨﺔ ﺍﻟﺘﻨﻔﻴﺫﻴﺔ ﺃﻥ
ﺘﺴﺘﻨﺩ ﺍﻷﻭﻟﻭﻴﺔ ﻟﻠﻤﺸﺎﺭﻴﻊ ﻭﺍﻟﺒﺭﺍﻤﺞ ﺍﻟﻔﻌﺎﻟﺔ ﻤﻥ ﺍﻟﻨﺎﺤﻴﺔ ﺍﻟﺘﻜﺎﻟﻴﻔﻴﺔ ﺍﻟﻤﺘﻌﻠﻘﺔ ﺒﺈﺯﺍﻟﺔ ﺍﻟﻤﻭﺍﺩ  HCFCﻭﺍﻟﺘﻲ ﺘﻘﻠل ﻤﻥ
ﺍﻟﺘﺄﺜﻴﺭﺍﺕ ﺍﻷﺨﺭﻯ ﻋﻠﻰ ﺍﻟﺒﻴﺌﺔ ﻭﻻ ﺴﻴﻤﺎ ﻓﻴﻤﺎ ﻴﺘﻌﻠﻕ ﺒﺎﻟﻤﻨﺎﺥ ﺒﻤﺎ ﻓﻲ ﺫﻟﻙ ﻜل ﻤﻥ ﺇﻤﻜﺎﻨﻴﺎﺕ ﺍﻻﺤﺘﺭﺍﺭ ﺍﻟﻌﺎﻟﻤﻲ ﻭﺍﺴﺘﺨﺩﺍﻡ
ﺍﻟﻁﺎﻗﺔ .ﻭﻜﻨﻘﻁﺔ ﺒﺩﺍﻴﺔ ،ﺍﺴﺘﻜﺸﻔﺕ ﺍﻷﻤﺎﻨﺔ ﺜﻼﺙ ﻤﻨﻬﺠﻴﺎﺕ ﺃﺴﺎﺴﻴﺔ ﻫﻲ ﻤﻨﻬﺠﻴﺔ ﺘﻌﺘﻤﺩ ﻋﻠﻰ ﺇﻤﻜﺎﻨﻴﺎﺕ ﺍﻻﺤﺘﺭﺍﺭ ﺍﻟﻌﺎﻟﻤﻲ
ﻓﻘﻁ ،ﻭﻤﻨﻬﺠﻴﺔ ﺘﻌﺘﻤﺩ ﻋﻠﻰ ﺃﺩﺍﺀ ﻤﻨﺎﺥ ﺩﻭﺭﺓ ﺍﻟﺤﻴﺎﺓ ﻭﻤﻨﻬﺠﻴﺔ ﺘﻌﺘﻤﺩ ﻋﻠﻰ ﻨﻬﺞ "ﺍﻟﻭﺤﺩﺓ ﺍﻟﻭﻅﻴﻔﻴﺔ" ﺇﺯﺍﺀ ﺘﻘﻴﻴﻡ ﺩﻭﺭﺓ
ﺍﻟﺤﻴﺎﺓ.
 .17ﻭﻟﻡ ﺘﻨﻅﺭ ﺍﻷﻤﺎﻨﺔ ،ﻓﻲ ﺍﺴﺘﻌﺭﺍﻀﻬﺎ ﺍﻷﻭﻟﻲ ،ﻓﻲ ﺃﻥ ﺍﻟﻤﻨﻬﺠﻴﺔ ﺍﻟﻤﻌﺘﻤﺩﺓ ﻋﻠﻰ ﺇﻤﻜﺎﻨﻴﺔ ﺍﻻﺤﺘﺭﺍﺭ ﺍﻟﻌﺎﻟﻤﻲ ﻓﻘﻁ
ﺴﻭﻑ ﺘﻌﺎﻟﺞ ﺒﺎﻟﻜﺎﻤل ﺍﻟﻭﻻﻴﺔ ﺍﻟﻤﺘﻀﻤﻨﺔ ﻓﻲ ﺍﻟﻤﻘﺭﺭ  6/XIXﺤﻴﺙ ﺃﻨﻬﺎ ﻟﻥ ﺘﺴﺘﻁﻴﻊ ﺃﻥ ﺘﺘﻨﺎﻭل "ﺍﺴﺘﺨﺩﺍﻡ ﺍﻟﻁﺎﻗﺔ" ﺤﺴﺒﻤﺎ
ﻁﻠﺏ ﻓﻲ ﺍﻟﻤﻘﺭﺭ .ﻭﻭﻀﻊ ﺃﺩﺍﺀ ﻤﻨﺎﺥ ﺩﻭﺭﺓ ﺍﻟﺤﻴﺎﺓ ﺒﺼﻭﺭﺓ ﺭﺴﻤﻴﺔ ﻤﺴﺄﻟﺔ ﻜﺜﻴﻔﺔ ﺍﻟﺒﻴﺎﻨﺎﺕ ﻭﺘﺘﻁﻠﺏ ﻤﺩﺨﻼ ﻟﻌﺩﺩ ﻜﺒﻴﺭ
ﻤﻥ ﺍﻟﻤﺘﻐﻴﺭﺍﺕ ،ﻗﺩ ﻻ ﺘﻜﻭﻥ ﺠﻤﻴﻌﻬﺎ ﻤﻌﺭﻭﻓﺔ ﺴﻭﺍﺀ ﻟﻠﻤﻨﺸﺄﺓ ﺃﻭ ﻟﻠﺒﻠﺩ ﻭﻗﺕ ﺘﻘﺩﻴﻡ ﻁﻠﺏ ﺍﻟﺘﻤﻭﻴل .ﻭﻗﺎﻤﺕ ﺍﻷﻤﺎﻨﺔ
ﻤﺴﺘﺨﺩﻤﺔ ﺍﻟﻨﻬﺠﻴﻥ ﺍﻟﻤﺘﻌﻠﻘﻴﻥ ﺒﺈﻤﻜﺎﻨﻴﺔ ﺍﻻﺤﺘﺭﺍﺭ ﺍﻟﻌﺎﻟﻤﻲ ﻭﺃﺩﺍﺀ ﻤﻨﺎﺥ ﺩﻭﺭﺓ ﺍﻟﺤﻴﺎﺓ ﺍﻟﻠﺫﻴﻥ ﻴﻤﺜﻼﻥ ﻁﺭﻓﻲ ﺍﻟﻤﻨﻅﻭﺭ ،ﺒﺘﻘﻴﻴﻡ
ﺍﻟﺨﻴﺎﺭﺍﺕ ﺍﻟﻭﺴﻴﻁﺔ ﺍﻟﺘﻲ ﻗﺩ ﺘﺘﻐﻠﺏ ﻋﻠﻰ ﺍﻟﻌﻴﻭﺏ ﺍﻟﻤﻤﺎﺜﻠﺔ ﻓﻲ ﻜل ﻤﻨﻬﻤﺎ .ﻭﺃﺴﻔﺭ ﺫﻟﻙ ﻋﻥ ﺍﻟﺘﻘﻴﻴﻡ ﺍﻷﻭﻟﻲ ﻟﻨﻬﺞ "ﺍﻟﻭﺤﺩﺓ
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ﺍﻟﻭﻅﻴﻔﻴﺔ" 6ﺍﻟﺫﻱ ﻴﻭﻓﺭ ﻤﺘﺎﻨﺔ ﻤﻨﻬﺠﻴﺔ ﻤﺒﺴﻁﺔ ﻭﺃﻗل ﻜﺜﺎﻓﺔ ﻤﻥ ﻨﺎﺤﻴﺔ ﺍﻟﺒﻴﺎﻨﺎﺕ ،ﻤﻊ ﻀﻤﺎﻥ ﻓﻲ ﻨﻔﺱ ﺍﻟﻭﻗﺕ ﺇﻤﻜﺎﻨﻴﺔ
ﻤﺭﺍﻋﺎﺓ ﺍﻟﻤﻌﺎﻴﻴﺭ ﺍﻟﺭﺌﻴﺴﻴﺔ ﺍﻟﻤﺒﻴﻨﺔ ﻓﻲ ﺍﻟﻤﻘﺭﺭ  .6/XIXﻭﺴﻭﻑ ﺘﺘﻤﺜل ﺍﻟﻤﺨﺭﺠﺎﺕ ﺍﻟﺭﺌﻴﺴﻴﺔ ﻟﻬﺫﻩ ﺍﻟﻤﻨﻬﺠﻴﺔ ﻓﻲ ﺘﻘﻴﻴﻡ
ﻤﻘﺎﺭﻥ ﻟﺘﺄﺜﻴﺭﺍﺕ ﻤﻨﺎﺥ ﺩﻭﺭﺓ ﺍﻟﺤﻴﺎﺓ ﺍﻟﺫﻱ ﻴﺄﺨﺫ ﻓﻲ ﺍﻻﻋﺘﺒﺎﺭ ﺇﻤﻜﺎﻨﻴﺔ ﺍﻻﺤﺘﺭﺍﺭ ﺍﻟﻌﺎﻟﻤﻲ ﻟﻠﺒﺩﺍﺌل ،ﻭﻜﻤﻴﺔ ﺍﻟﻤﻭﺍﺩ
ﺍﻟﻤﺴﺘﺨﺩﻤﺔ ،ﻭﺍﻟﻁﺎﻗﺔ ﺍﻟﻤﺴﺘﻬﻠﻜﺔ ﻓﻲ ﺍﻟﻌﻤﻠﻴﺔ ﻭﺩﺍﻻﺕ ﺍﻻﻨﺒﻌﺎﺜﺎﺕ ﻁﻭﺍل ﺩﻭﺭ ﺍﻟﺤﻴﺎﺓ.
 .18ﻭﻴﺤﺘﺎﺝ ﻫﺫﺍ ﺍﻟﻨﻬﺞ ﺇﻟﻰ ﻤﺯﻴﺩ ﻤﻥ ﺍﻟﺘﻁﻭﻴﺭ ﻭﺍﻟﺘﻘﻴﻴﻡ ﻋﺒﺭ ﻁﺎﺌﻔﺔ ﻋﺭﻴﻀﺔ ﻤﻥ ﺍﻟﻘﻁﺎﻋﺎﺕ ﻟﺘﻭﻓﻴﺭ ﺍﻟﺘﺄﻜﻴﺩﺍﺕ ﺒﺄﻥ
ﺒﺎﻟﻭﺴﻊ ﺘﻁﺒﻕ ﺍﻟﻤﻨﻬﺠﻴﺔ ﺍﻷﺴﺎﺴﻴﺔ ﻋﻠﻰ ﻨﻁﺎﻕ ﺃﻭﺴﻊ .ﻭﺘﺴﻌﻰ ﺍﻷﻤﺎﻨﺔ ،ﻭﻫﺫﺍ ﺍﻷﻤﺭ ﻤﺎﺜﻼ ﺃﻤﺎﻤﻬﺎ ،ﺇﻟﻰ ﺍﻟﺤﺼﻭل ﻋﻠﻰ
ﻭﺠﻬﺎﺕ ﻨﻅﺭ ﺍﻟﻠﺠﻨﺔ ﺍﻟﺘﻨﻔﻴﺫﻴﺔ ﻓﻴﻤﺎ ﺇﺫﺍ ﻜﺎﻨﺕ ﺘﺭﻏﺏ ﻓﻲ ﺃﻥ ﺘﻭﺍﺼل ﺍﻷﻤﺎﻨﺔ ﺯﻴﺎﺩﺓ ﺘﻁﻭﻴﺭ ﻫﺫﻩ ﺍﻟﻤﻨﻬﺠﻴﺔ ﻟﻜﻲ ﺘﻘﺩﻡ
ﺘﻘﺭﻴﺭﺍ ﺒﻁﺭﻴﻘﺔ ﺃﻜﺜﺭ ﺘﻔﺼﻴﻼ ﺇﻟﻰ ﺍﺠﺘﻤﺎﻉ ﺘﺎل ﻟﻠﺠﻨﺔ ﺍﻟﺘﻨﻔﻴﺫﻴﺔ.
ﺍﻟﺘﻤﻭﻴل ﺍﻟﻤﺸﺘﺭﻙ
 .19ﺘﺸﻴﺭ ﺨﺒﺭﺍﺕ ﺍﻟﺼﻨﺩﻭﻕ ﺍﻟﻤﺘﻌﺩﺩ ﺍﻷﻁﺭﺍﻑ ﺤﺘﻰ ﺍﻵﻥ ﻭﻻﺴﻴﻤﺎ ﻓﻲ ﻗﻁﺎﻉ ﺍﻟﺘﺒﺭﻴﺩ ،ﺇﻟﻰ ﺃﻨﻪ ﻴﺘﻌﻴﻥ ﺘﻭﻓﻴﺭ ﻗﺩﺭ
ﻜﺒﻴﺭ ﻤﻥ ﺍﻟﻭﻗﺕ ﻹﻋﺩﺍﺩ ﻭﺘﺤﺴﻴﻥ ﻭﺘﻨﻔﻴﺫ ﺍﻟﻤﺸﺎﺭﻴﻊ ﺍﻟﺘﻲ ﺘﺸﺘﺭﻙ ﻓﻲ ﺘﻤﻭﻴﻠﻬﺎ ﻤﺨﺘﻠﻑ ﺍﻟﻜﻴﺎﻨﺎﺕ .ﻭﻨﻅﺭﺍ ﻻﻟﺘﺯﺍﻤﺎﺕ
ﺍﻟﺨﻔﺽ ﺍﻟﻤﻌﺘﻤﺩﺓ ﻋﻠﻰ ﺍﻟﻭﻗﺕ ﻓﻲ ﺒﺭﻭﺘﻭﻜﻭل ﻤﻭﻨﺘﺭﻴﺎل ،ﻴﺘﻌﺫﺭ ﻋﻠﻰ ﺍﻟﺒﻠﺩﺍﻥ ﺍﻟﻤﺨﺎﻁﺭﺓ ﺒﺘﺄﺨﻴﺭ ﻤﺸﺎﺭﻴﻌﻬﺎ ﻤﻥ ﺃﺠل
ﺍﻟﺘﻭﻗﻌﺎﺕ ﻏﻴﺭ ﺍﻟﻤﺅﻜﺩﺓ ﻟﻠﺘﻤﻭﻴل ﺍﻟﻤﺸﺘﺭﻙ .ﻭﻋﻠﻰ ﺫﻟﻙ ،ﻓﺈﻨﻪ ﺇﺫﺍ ﺍﺴﺘﻤﺭ ﺍﻟﻤﻌﺩل ﺍﻟﺒﻁﻲﺀ ﻟﻠﺩﻋﻡ ﺍﻟﺫﻱ ﺘﻘﺩﻤﻪ ﻜﻴﺎﻨﺎﺕ
ﺍﻟﺘﻤﻭﻴل ﺍﻷﺨﺭﻯ ،ﻓﺈﻥ ﺫﻟﻙ ﺴﻭﻑ ﻴﺜﻴﺭ ﺘﺴﺎﺅﻻﺕ ﺒﺸﺄﻥ ﺇﻤﻜﺎﻨﻴﺔ ﺍﺴﺘﺨﺩﺍﻡ ﻤﺅﺴﺴﺎﺕ ﺃﺨﺭﻯ ﻟﺩﻋﻡ ﺃﻨﺸﻁﺔ ﺍﻟﺼﻨﺩﻭﻕ
ﺍﻟﻤﺘﻌﺩﺩ ﺍﻷﻁﺭﺍﻑ .ﻭﺴﻌﻴﺎ ﺇﻟﻰ ﺍﻟﺤﺩ ﻤﻥ ﻫﺫﻩ ﺍﻟﻌﻘﺒﺔ ،ﻗﺩ ﻴﻤﻜﻥ ﻷﻤﺎﻨﺔ ﺍﻟﺼﻨﺩﻭﻕ ﺍﻻﺘﺼﺎل ﺒﺎﻟﻤﺅﺴﺴﺎﺕ ﺍﻷﺨﺭﻯ ﻟﻠﻨﻅﺭ
ﻓﻴﻤﺎ ﺇﺫﺍ ﻜﺎﻥ ﻴﻤﻜﻥ ﻭﻀﻊ ﻤﻨﻬﺠﻴﺎﺕ ﻭﺍﻀﺤﺔ ﻭﺁﻟﻴﺎﺕ ﺃﻜﺜﺭ ﺘﺒﺴﻴﻁﺎ ﻟﺘﻤﻜﻴﻥ ﺍﻟﻤﺅﺴﺴﺎﺕ ﺍﻷﺨﺭﻯ ﻤﻥ ﺯﻴﺎﺩﺓ ﺘﻤﻭﻴل
ﺍﻷﻭﺯﻭﻥ ﺍﻟﺫﻱ ﻴﻀﻁﻠﻊ ﺒﻪ ﺍﻟﺼﻨﺩﻭﻕ ﺍﻟﻤﺘﻌﺩﺩ ﺍﻷﻁﺭﺍﻑ ﻟﺘﺤﻘﻴﻕ ﻤﻨﺎﻓﻊ ﻤﻨﺎﺨﻴﺔ ﺇﻀﺎﻓﻴﺔ .ﻭﻴﻤﻜﻥ ﺃﻥ ﻴﺒﺩﺃ ﺍﻟﺘﺒﺎﺩل ﻤﻊ
ﺍﻟﻤﺅﺴﺴﺎﺕ ﺍﻷﺨﺭﻯ ﺒﻤﺠﺭﺩ ﺃﻥ ﻴﺘﺤﻘﻕ ﺘﻘﺩﻤﺎ ﻓﻲ ﺍﻟﻤﻨﺎﻗﺸﺎﺕ ﻓﻲ ﺍﻟﻠﺠﻨﺔ ﺍﻟﺘﻨﻔﻴﺫﻴﺔ ﻓﻴﻤﺎ ﻴﺘﻌﻠﻕ ﺒﺒﻌﺽ ﺍﻟﻘﻀﺎﻴﺎ ﺍﻟﻤﺜﺎﺭﺓ ﻓﻲ
ﻫﺫﻩ ﺍﻟﻭﺜﻴﻘﺔ ﻭﻻ ﺴﻴﻤﺎ ﻓﻴﻤﺎ ﻴﺘﻌﻠﻕ ﺒﺎﻟﻤﻭﻋﺩ ﺍﻟﻤﺤﺩﺩ ﻭﺍﻻﻨﺘﻘﺎل ﺍﻟﺜﺎﻨﻲ ﻭﻜﻴﻔﻴﺔ ﺍﻟﺘﻘﻠﻴل ﺇﻟﻰ ﺃﺩﻨﻰ ﺤﺩ ﻤﻤﻜﻥ ﻤﻥ ﺍﻟﺘﺄﺜﻴﺭﺍﺕ
ﺍﻷﺨﺭﻯ ﻋﻠﻰ ﺍﻟﺒﻴﺌﺔ.
 .20ﻭﻋﻠﻰ ﺃﻴﺔ ﺤﺎل ،ﺠﺭﻯ ﺘﺸﺠﻴﻊ ﺍﻟﺒﻠﺩﺍﻥ ﻭﺍﻟﻭﻜﺎﻻﺕ ﺍﻟﺜﻨﺎﺌﻴﺔ ﻭﺍﻟﻭﻜﺎﻻﺕ ﺍﻟﻤﻨﻔﺫﺓ ،ﻤﻥ ﺨﻼل ﺇﻋﺩﺍﺩ ﺨﻁﻁ ﺨﻁﺔ
ﺇﺩﺍﺭﺓ ﺇﺯﺍﻟﺔ ﺍﻟﻤﻭﺍﺩ ﺍﻟﻬﻴﺩﺭﻭﻜﻠﻭﺭﻭﻓﻠﻭﺭﻭﻜﺭﺒﻭﻨﻴﺔ ﻋﻠﻰ ﺍﺴﺘﻜﺸﺎﻑ ﺍﻟﺤﻭﺍﻓﺯ ﻭﺍﻟﻔﺭﺹ ﺍﻟﻤﺎﻟﻴﺔ ﺍﻟﻤﻤﻜﻨﺔ ﻟﺘﻭﻓﻴﺭ ﺍﻟﻤﻭﺍﺭﺩ
ﺍﻹﻀﺎﻓﻴﺔ ﻟﺘﻌﻅﻴﻡ ﺍﻟﻤﻨﺎﻓﻊ ﺍﻟﺒﻴﺌﻴﺔ ﺇﻋﻤﺎﻻ ﻟﻠﻔﻘﺭﺓ ) 11ﺏ( ﻤﻥ ﺍﻟﻤﻘﺭﺭ  .6/XIXﻭﻋﻠﻰ ﺫﻟﻙ ،ﻴﻤﻜﻥ ﺍﻟﻨﻅﺭ ﻓﻲ ﺍﺠﺘﻤﺎﻉ
ﻤﻘﺒل ﻓﻲ ﺃﻫﺩﺍﻑ ﺍﻟﺘﻤﻭﻴل ﺍﻟﻤﺸﺘﺭﻙ ﻭﺍﻹﻁﺎﺭ ﺍﻷﻭﻟﻲ ﻟﻬﺫﻩ ﺍﻟﻤﺸﺎﺭﻴﻊ ﻋﻠﻰ ﺍﻟﻨﺤﻭ ﺍﻟﺫﻱ ﻴﻤﻜﻥ ﺘﻁﺒﻴﻘﻪ ﻋﻠﻰ ﻤﺸﺎﺭﻴﻊ
 HCFCﻤﻤﺎ ﻗﺩ ﻴﻴﺴﺭ ﺍﻟﺘﻌﺎﻭﻥ ﻤﻊ ﻜﻴﺎﻨﺎﺕ ﺍﻟﺘﻤﻭﻴل ﺍﻟﻤﺸﺘﺭﻙ ﺍﻟﻤﺤﺘﻤﻠﺔ .ﻭﺴﻴﻜﻭﻥ ﻤﻥ ﺍﻟﻤﻬﻡ ﺃﻥ ﻴﺘﻀﻤﻥ ﺍﻹﻁﺎﺭ
ﺍﻷﻭﻟﻲ ﺘﻭﺠﻴﻬﺎ ﺒﺸﺄﻥ ﺍﻟﻤﺸﺎﺭﻴﻊ ﺍﻟﺘﻲ ﻗﺩ ﻴﻜﻭﻥ ﻟﻠﻤﻨﺎﻓﻊ ﺍﻹﻀﺎﻓﻴﺔ ﺍﻟﺘﻲ ﺘﺘﺤﻘﻕ ﻓﻴﻬﺎ ﻤﻥ ﺨﻼل ﺍﻟﺩﻋﻡ ﺍﻟﺫﻱ ﻴﻘﺩﻤﻪ
ﺍﻟﺼﻨﺩﻭﻕ ﻗﻴﻤﺔ ﻤﻌﻴﻨﺔ ﻓﻲ ﺍﻟﺤﺎﻀﺭ ﺃﻭ ﻓﻲ ﺍﻟﻤﺴﺘﻘﺒل ﻭﺫﻟﻙ ﻤﺜﻼ ﻤﻥ ﺃﻥ ﺘﻜﻭﻥ ﻤﺅﻫﻠﺔ ﻟﻠﺘﻤﻭﻴل ﺒﺸﺄﻥ ﺍﻟﻜﺭﺒﻭﻥ.

ﻴﺭﻜﺯ ﻨﻬﺞ "ﺍﻟﻭﺤﺩﺓ ﺍﻟﻭﻅﻴﻔﻴﺔ" ﻋﻠﻰ ﺍﻻﺴﺘﺨﺩﺍﻡ ﺍﻟﻤﻌﺘﺎﺩ ﻟﻠﻤﻭﺍﺩ ﻓﻲ ﻗﻁﺎﻉ ﻴﺴﻤﻰ "ﻋﻨﺼﺭ" ﻟﺘﻭﺴﻴﻡ ﺍﻟﺘﺄﺜﻴﺭﺍﺕ ﺫﺍﺕ ﺍﻟﺼﻠﺔ ﺒﺫﻟﻙ
6
ﺍﻟﻌﻨﺼﺭ ﻁﻭﺍل ﺩﻭﺭﺓ ﺤﻴﺎﺘﻬﺎ .ﻭﻟﻴﺱ ﺍﻟﻐﺭﺽ ﻫﻭ ﺤﺴﺎﺏ ﺍﻟﺘﺄﺜﻴﺭﺍﺕ ﺍﻟﻤﻨﺎﺨﻴﺔ ﻋﻠﻰ ﻭﺠﻪ ﺍﻟﺩﻗﺔ ﺒﺎﻟﻨﺴﺒﺔ ﻟﻜل ﻭﺍﺤﺩ ﻤﻥ ﻫﺫﻩ ﺍﻟﺘﻁﺒﻴﻘﺎﺕ ﻋﻠﻰ
ﺘﻭﺴﻴﻡ ﻫﺫﻩ ﺍﻟﺘﺄﺜﻴﺭﺍﺕ ﺍﻟﺘﻲ ﻴﻤﻜﻥ ﺍﺴﺘﺨﺩﺍﻤﻬﺎ ﻓﻲ ﻋﻘﺩ ﺍﻟﻤﻘﺎﺭﻨﺎﺕ ﺒﻴﻥ ﺍﻟﺘﻜﻨﻭﻟﻭﺠﻴﺎ.
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ﺃﻭﻻ -

ﻤﻘﺩﻤﺔ

ﺘﻘﺩﻡ ﻭﺜﻴﻘﺔ ﺍﻟﻤﻨﺎﻗﺸﺔ ﺍﻟﻤﺒﺩﺌﻴﺔ ﻫﺫﻩ ﺍﺴﺘﺠﺎﺒﺔ ﻟﻤﻘﺭﺭ ﺍﻟﻠﺠﻨﺔ ﺍﻟﺘﻨﻔﻴﺫﻴﺔ )37/53ﻁ( ﻭﻫﻲ ﺘﺤﺘﻭﻱ ﻋﻠﻰ ﺘﺤﻠﻴل ﺒﺸﺄﻥ
.1
ﺍﻟﻌﺩﻴﺩ ﻤﻥ ﺍﻋﺘﺒﺎﺭﺍﺕ ﺍﻟﺘﻜﻠﻔﺔ ﺍﻟﻤﻬﻤﺔ ﻭﺍﻟﻤﺤﻴﻁﺔ ﺒﺘﻤﻭﻴل ﺇﺯﺍﻟﺔ ﺍﻟﻤﻭﺍﺩ ﺍﻟﻬﻴﺩﺭﻭﻜﻠﻭﺭﻭﻓﻠﻭﺭﻭﻜﺭﺒﻭﻨﻴﺔ ).(HCFC
1-1

ﻤﻬﻤﺔ ﺍﻟﻠﺠﻨﺔ ﺍﻟﺘﻨﻔﻴﺫﻴﺔ

ﻓﻲ ﺍﺠﺘﻤﺎﻋﻬﺎ ﺍﻟﺜﺎﻟﺙ ﻭﺍﻟﺨﻤﺴﻴﻥ ،ﺍﻟﻤﻨﻌﻘﺩ ﻓﻲ ﻨﻭﻓﻤﺒﺭ/ﺘﺸﺭﻴﻥ ﺍﻟﺜﺎﻨﻲ  ،2007ﻨﻅﺭﺕ ﺍﻟﻠﺠﻨﺔ ﺍﻟﺘﻨﻔﻴﺫﻴﺔ ﻓﻲ ﻭﺭﻗﺔ
.2
ﻤﻥ ﺇﻋﺩﺍﺩ ﺃﻤﺎﻨﺔ ﺍﻟﺼﻨﺩﻭﻕ ﻋﻥ ﺨﻴﺎﺭﺍﺕ ﺘﻘﻴﻴﻡ ﻭﺘﻌﺭﻴﻑ ﺍﻟﺘﻜﺎﻟﻴﻑ ﺍﻹﻀﺎﻓﻴﺔ ﺍﻟﻤﺅﻫﻠﺔ ﻟﺘﻤﻭﻴل ﺃﻨﺸﻁﺔ ﺇﺯﺍﻟﺔ ﺍﺴﺘﻬﻼﻙ
7
ﻭﺇﺯﺍﻟﺔ ﺇﻨﺘﺎﺝ ﻤﻭﺍﺩ .HCFC
ﺍﻨﺘﻬﺕ ﺍﻟﻠﺠﻨﺔ ﺍﻟﺘﻨﻔﻴﺫﻴﺔ ﻤﻥ ﻤﻨﺎﻗﺸﺎﺘﻬﺎ ﺒﺘﻭﺠﻴﻪ ﻁﻠﺏ ،ﻀﻤﻥ ﺃﻤﻭﺭ ﺃﺨﺭﻯ" ،ﺒﺄﻥ ﺘﻘﻭﻡ ﺍﻷﻤﺎﻨﺔ ،ﻓﻲ ﺘﺸﺎﻭﺭ ﻤﻊ
.3
ﺍﻟﺨﺒﺭﺍﺀ ﺍﻟﺘﻘﻨﻴﻴﻥ ﻓﻲ ﺘﺸﺎﻭﺭ ﻤﻊ ﺍﻟﺨﺒﺭﺍﺀ ﺍﻟﺘﻘﻨﻴﻴﻥ ﺫﻭﻱ ﺍﻟﻤﻌﺭﻓﺔ ﻭﺍﻟﺨﺒﺭﺓ ﻓﻲ ﺍﻟﺒﻠﺩﺍﻥ ﺍﻟﻌﺎﻤﻠﺔ ﺒﻤﻘﺘﻀﻰ ﺍﻟﻤﺎﺩﺓ  5ﺫﺍﺕ
ﺍﻟﻤﺴﺘﻭﻴﺎﺕ ﺍﻟﻤﺘﺒﺎﻴﻨﺔ ﻓﻲ ﺍﻟﺘﻨﻤﻴﺔ ﻭﺍﻟﺒﻠﺩﺍﻥ ﻏﻴﺭ ﺍﻟﻌﺎﻤﻠﺔ ﺒﻤﻭﺠﺏ ﺍﻟﻤﺎﺩﺓ  ،5ﺒﺈﻋﺩﺍﺩ ﻭﺜﻴﻘﺔ ﻤﻨﺎﻗﺸﺔ ﻤﺒﺩﺌﻴﺔ ﺘﻜﻭﻥ ﺠﺎﻫﺯﺓ
ﺒﺤﻠﻭل  25ﻤﺎﺭﺱ/ﺁﺫﺍﺭ  2008ﻭﻤﺘﻀﻤﻨﺔ ﺘﺤﻠﻴﻼ ﻟﺠﻤﻴﻊ ﺍﻻﻋﺘﺒﺎﺭﺍﺕ ﺍﻟﻤﺘﻌﻠﻘﺔ ﺒﺎﻟﺘﻜﺎﻟﻴﻑ ﺍﻟﻤﺤﻴﻁﺔ ﺒﺘﻤﻭﻴل ﺇﺯﺍﻟﺔ ﺍﻟﻤﻭﺍﺩ
ﺍﻟﻬﻴﺩﺭﻭﻜﻠﻭﺭﻭﻓﻠﻭﺭﻭﻜﺭﺒﻭﻨﻴﺔ ،ﻤﻊ ﻤﺭﺍﻋﺎﺓ ﺍﻵﺭﺍﺀ ﺍﻟﺘﻲ ﻴﻌﺭﺏ ﻋﻨﻬﺎ ﺃﻋﻀﺎﺀ ﺍﻟﻠﺠﻨﺔ ﺍﻟﺘﻨﻔﻴﺫﻴﺔ ﻓﻲ ﺍﻟﺒﻴﺎﻨﺎﺕ ﺍﻟﻤﺸﺎﺭ ﺇﻟﻴﻬﺎ
ﻓﻲ ﺍﻟﻔﻘﺭﺓ ) (1ﺃﺩﻨﺎﻩ ،ﻭﺘﺸﻤل:
ﺃ(

ﻤﻌﻠﻭﻤﺎﺕ ﻋﻥ ﻤﻌﺎﻴﻴﺭ ﺍﻟﺘﻜﺎﻟﻴﻑ /ﻨﻁﺎﻕ ﺍﻟﺘﻜﺎﻟﻴﻑ ﻭﻗﺎﺒﻠﻴﺔ ﺘﻁﺒﻴﻕ ﺍﻟﺘﻜﻨﻭﻟﻭﺠﻴﺎﺕ ﺍﻟﺒﺩﻴﻠﺔ ﻟﻠﻤﻭﺍﺩ
ﺍﻟﻬﻴﺩﺭﻭﻜﻠﻭﺭﻭﻓﻠﻭﺭﻭﻜﺭﺒﻭﻨﻴﺔ؛

)ﺏ(

ﺍﻟﻨﻅﺭ ﻓﻲ ﺍﻟﺘﻜﻨﻭﻟﻭﺠﻴﺎﺕ ﺍﻟﺒﺩﻴﻠﺔ ﻭﺍﻟﺤﻭﺍﻓﺯ ﺍﻟﻤﺎﻟﻴﺔ ﻭﻓﺭﺹ ﺍﻟﺘﻤﻭﻴل ﺍﻟﻤﺸﺘﺭﻙ ﺍﻟﺘﻲ ﻴﻤﻜﻥ ﺃﻥ
ﺘﻜﻭﻥ ﺫﺍﺕ ﺼﻠﺔ ﻟﻜﻔﺎﻟﺔ ﺃﻥ ﺘﺴﻔﺭ ﺇﺯﺍﻟﺔ ﺍﻟﻤﻭﺍﺩ ﺍﻟﻬﻴﺩﺭﻭﻜﻠﻭﺭﻭﻓﻠﻭﺭﻭﻜﺭﺒﻭﻨﻴﺔ ﻋﻥ ﻤﻨﺎﻓﻊ ﻭﻓﻘﺎ
ﻟﻠﻔﻘﺭﺓ )11ﺏ( ﻤﻥ ﺍﻟﻤﻘﺭﺭ  6/XIXﻟﻼﺠﺘﻤﺎﻉ ﺍﻟﺘﺎﺴﻊ ﻋﺸﺭ ﻟﻸﻁﺭﺍﻑ" )ﺍﻟﻤﻘﺭﺭ
8
)37/53ﻁ((.

ﻭﻗﺩﻤﺕ ﺍﻷﻤﺎﻨﺔ ﺍﻟﻭﺭﻗﺔ ﺍﻟﻤﻁﻠﻭﺒﺔ ﺒﻤﻘﺘﻀﻰ ﺍﻟﻤﻘﺭﺭ  (1) 37/53ﻟﻠﺠﻨﺔ ﺍﻟﺘﻨﻔﻴﺫﻴﺔ ﺃﺜﻨﺎﺀ ﺍﺠﺘﻤﺎﻋﻬﺎ ﺍﻟﺭﺍﺒﻊ
.4
ﻭﺍﻟﺨﻤﺴﻴﻥ .ﻭﻗﺩ ﺃﺜﺎﺭﺕ ﺍﻟﻠﺠﻨﺔ ﺨﻼل ﺍﻟﻤﻨﺎﻗﺸﺎﺕ ﺍﻟﺘﻲ ﺃﻋﻘﺒﺕ ﺫﻟﻙ ﺍﻟﻌﺩﻴﺩ ﻤﻥ ﺍﻟﻘﻀﺎﻴﺎ ،ﺸﻤﻠﺕ ﺠﻤﻠﺔ ﺃﻤﻭﺭ ﻤﻥ ﺒﻴﻨﻬﺎ
ﺍﻟﺤﺎﺠﺔ ﺇﻟﻰ ﺍﻟﻌﻤل ﻋﻠﻰ ﺍﻟﻔﻭﺭ ﻓﻴﻤﺎ ﻴﺘﻌﻠﻕ ﺒﺈﺯﺍﻟﺔ ﺍﻟﻤﻭﺍﺩ  ،HCFCﻭﻀﻤﺎﻥ ﺃﻨﻬﺎ ﺴﺘﺤﻘﻕ ﻤﻨﺎﻓﻊ ﻭﻓﻘﺎ ﻟﻤﺎ ﺠﺎﺀ ﻓﻲ ﺍﻟﻔﻘﺭﺓ
) 11ﺏ( ﻤﻥ ﺍﻟﻤﻘﺭﺭ  ،6/XIXﻭﺤﺴﺎﺏ ﺍﻟﺘﻜﺎﻟﻴﻑ ﺍﻟﺘﺸﻐﻴﻠﻴﺔ ﺍﻹﻀﺎﻓﻴﺔ ﺒﺎﻋﺘﺒﺎﺭﻫﺎ ﻤﻜﻭﻨﺎ ﺭﺌﻴﺴﻴﺎ ﻓﻲ ﺍﻟﺘﻜﺎﻟﻴﻑ ﺍﻹﺠﻤﺎﻟﻴﺔ
ﻟﻤﺸﺎﺭﻴﻊ ﺍﻹﺯﺍﻟﺔ ،ﻭﺍﻟﻤﻭﻋﺩ ﺍﻟﻨﻬﺎﺌﻲ ﻟﻤﻨﺸﺌﺎﺕ ﺍﻟﺘﺼﻨﻴﻊ ﺍﻟﻤﻨﺸﺄﺓ ﺤﺩﻴﺜﺎ ،ﻭﺃﻫﻠﻴﺔ ﻋﻤﻠﻴﺎﺕ ﺍﻻﻨﺘﻘﺎل ﺍﻟﺜﺎﻨﻴﺔ .ﻭﺃﺸﻴﺭ ﺇﻟﻰ
ﺍﻟﺤﺎﺠﺔ ﺇﻟﻰ ﺍﻟﺘﻘﻠﻴل ﺇﻟﻰ ﺃﺩﻨﻰ ﺤﺩ ﻤﻤﻜﻥ ﻤﻥ ﺍﻟﺘﺄﺜﻴﺭﺍﺕ ﺍﻟﺒﻴﺌﻴﺔ ﻷﻨﺸﻁﺔ ﺇﺯﺍﻟﺔ  ،HCFCﻭﺍﻟﻨﻅﺭ ﻓﻲ ﺍﺴﺘﺨﺩﺍﻡ ﻤﺅﺸﺭﺍﺕ
ﺒﻴﺌﻴﺔ ﺃﺨﺭﻯ ﻓﻴﻤﺎ ﻴﺘﻌﻠﻕ ﺒﻘﺩﺭﺍﺕ ﺍﺴﺘﻨﻔﺎﺩ ﺍﻷﻭﺯﻭﻥ ،ﻭﻤﺭﺍﻋﺎﺓ ﺍﻻﻨﻌﻜﺎﺴﺎﺕ ﺍﻟﺘﻜﺎﻟﻴﻔﻴﺔ ﻟﻺﺯﺍﻟﺔ ﻓﻲ ﺍﻟﺒﻠﺩﺍﻥ ﺫﺍﺕ ﺤﺠﻡ
ﺍﻻﺴﺘﻬﻼﻙ ﺍﻟﻤﻨﺨﻔﺽ  LVCﻭﻀﻤﺎﻥ ﺩﻤﺞ ﻋﻤﻠﻴﺎﺕ ﺇﺯﺍﻟﺔ  HCFCﺇﻟﻰ ﺃﻗﺼﻰ ﺤﺩ ﻤﻤﻜﻥ ﻤﻊ ﺇﺯﺍﻟﺔ  .CFCﻭﺃﻋﺭﺏ
ﻋﻥ ﺍﻟﻌﺩﻴﺩ ﻤﻥ ﻭﺠﻬﺎﺕ ﺍﻟﻨﻅﺭ ﻓﻴﻤﺎ ﻴﺘﻌﻠﻕ ﺒﻘﻀﺎﻴﺎ ﺍﻟﺘﻤﻭﻴل ﻭﻫﻲ ﺃﻨﻪ ﻴﻨﺒﻐﻲ ﺃﻥ ﻴﻜﻭﻥ ﺍﻟﺴﻌﻲ ﺇﻟﻰ ﺘﻭﻓﻴﺭ ﺇﻤﻜﺎﻨﻴﺎﺕ
ﺍﻟﺘﻤﻭﻴل ﺍﻟﻤﺸﺘﺭﻙ ﺃﺤﺩ ﺍﻟﺨﻴﺎﺭﺍﺕ ،ﻭﺍﻟﺤﺎﺠﺔ ﺇﻟﻰ ﺠﻤﻊ ﺍﻟﻤﻌﻠﻭﻤﺎﺕ ﺍﻟﻤﺘﻌﻠﻘﺔ ﺒﻤﺼﺎﺩﺭ ﺍﻟﺘﻤﻭﻴل ﺍﻹﻀﺎﻓﻴﺔ ﺇﻟﻰ ﻤﺭﻓﻕ ﺍﻟﺒﻴﺌﺔ
ﺍﻟﻌﺎﻟﻤﻴﺔ ﺍﻟﺫﻱ ﺭﺃﻱ ﺍﻟﺒﻌﺽ ﺃﻥ ﻨﻁﺎﻗﺎﺘﻬﺎ ﺍﻟﺯﻤﻨﻴﺔ ﻁﻭﻴﻠﺔ ﺒﺼﻭﺭﺓ ﻤﻔﺭﻁﺔ ،ﻭﺃﻥ ﻤﻥ ﺍﻟﻀﺭﻭﺭﻱ ﺃﻥ ﻴﻭﻓﺭ ﺍﻟﺘﻤﻭﻴل
ﺍﻟﻤﺸﺘﺭﻙ ﻋﻨﺼﺭﺍ ﺇﻀﺎﻓﻴﺎ ﻭﺃﻥ ﻴﻅل ﺍﻟﺼﻨﺩﻭﻕ ﺫﺍﺘﻪ ﺍﻟﻤﺼﺩﺭ ﺍﻟﺭﺌﻴﺴﻲ ﻟﻠﺘﻤﻭﻴل.
7
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8
ﻴﺩﻋﻰ ﺃﻋﻀﺎﺀ ﺍﻟﻠﺠﻨﺔ ﺍﻟﺘﻨﻔﻴﺫﻴﺔ ﺇﻟﻰ ﺘﻘﺩﻴﻡ ﺁﺭﺍﺌﻬﻡ ﺇﻟﻰ ﺍﻷﻤﺎﻨﺔ ﻓﻲ ﻤﻭﻋﺩ ﺃﻗﺼﺎﻩ  15ﻴﻨﺎﻴﺭ/ﻜﺎﻨﻭﻥ ﺍﻟﺜﺎﻨﻲ  2008ﺤﻭل ﺍﻟﻌﻨﺎﺼﺭ ﺍﻟﺘﻲ
ﻴﺠﺏ ﺍﻟﻨﻅﺭ ﻓﻴﻬﺎ ﺒﺎﻟﻌﻼﻗﺔ ﺇﻟﻰ ﺍﻟﺨﻁﻭﻁ ﺍﻹﺭﺸﺎﺩﻴﺔ ﻹﻋﺩﺍﺩ ﺨﻁﻁ ﺇﺩﺍﺭﺓ ﺇﺯﺍﻟﺔ  ،HCFCﻭﺤﻭل ﺍﻋﺘﺒﺎﺭﺍﺕ ﺍﻟﺘﻜﺎﻟﻴﻑ ﺍﻟﺘﻲ ﻴﺠﺏ ﺃﻥ ﺘﺄﺨﺫﻫﺎ
ﺍﻷﻤﺎﻨﺔ ﻓﻲ ﺍﻟﺤﺴﺒﺎﻥ ،ﻭﺍﻟﺘﺎﺭﻴﺦ ﺍﻟﻨﻬﺎﺌﻲ ﻷﻫﻠﻴﺔ ﺍﻟﺘﻤﻭﻴل ،ﻭﺤﻭل ﺍﻟﺘﺤﻭﻴل ﻓﻲ ﺍﻟﻤﺭﺤﻠﺔ ﺍﻟﺜﺎﻨﻴﺔ.
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ﻭﻋﻘﺏ ﺍﻻﺴﺘﻤﺎﻉ ﺇﻟﻰ ﺒﻴﺎﻥ ﻤﻥ ﺍﻟﻤﺸﺭﻑ ﻋﻠﻰ ﻓﺭﻴﻕ ﺍﻻﺘﺼﺎل ﺍﻟﺫﻱ ﺃﻨﺸﺄﺘﻪ ﺍﻟﻠﺠﻨﺔ ﺍﻟﺘﻨﻔﻴﺫﻴﺔ ﻟﻠﻨﻅﺭ ﻓﻲ ﺍﻟﻤﺒﺎﺩﺉ
.5
ﺍﻟﺘﻭﺠﻴﻬﻴﺔ ﻹﻋﺩﺍﺩ ﺨﻁﻁ ﺇﺩﺍﺭﺓ ﺇﺯﺍﻟﺔ ﺍﻟﻤﻭﺍﺩ  ،HCTCﻭﺍﻋﺘﺒﺎﺭﺍﺕ ﺍﻟﺘﻜﺎﻟﻴﻑ ﺫﺍﺕ ﺍﻟﺼﻠﺔ ﺍﻟﻤﺤﻴﻁﺔ ﺒﺘﻤﻭﻴل ﺇﺯﺍﻟﺔ ﺍﻟﻤﻭﺍﺩ
 ،HCFCﻗﺭﺭﺕ ﺍﻟﻠﺠﻨﺔ ﺃﻥ ﺘﻨﻅﺭ ﻓﻲ ﺍﺠﺘﻤﺎﻋﻬﺎ ﺍﻟﺨﺎﻤﺱ ﻭﺍﻟﺨﻤﺴﻴﻥ ﻨﺴﺨﺔ ﻤﻌﺩﻟﺔ ﻤﻥ ﺍﻟﻭﺜﻴﻘﺔ
 UNEP/OzL.Pro/ExCom/54/54ﺘﺄﺨﺫ ﻓﻲ ﺍﻻﻋﺘﺒﺎﺭ ﺍﻟﺘﻌﻠﻴﻘﺎﺕ ﺍﻟﺘﻲ ﻗﺩﻤﻬﺎ ﺍﻷﻋﻀﺎﺀ ﻷﻤﺎﻨﺔ ﺍﻟﺼﻨﺩﻭﻕ ﻓﻲ ﻨﻬﺎﻴﺔ
ﺃﺒﺭﻴل/ﻨﻴﺴﺎﻥ ) 2008ﺍﻟﻤﻘﺭﺭ .(40/54
ﺃﻭﻻ 2-ﻨﻁﺎﻕ ﺍﻟﻭﺭﻗﺔ
ﻴﻨﺹ ﺍﻟﻤﻘﺭﺭ )37/53ﻁ( ﻋﻠﻰ ﺃﻥ ﺘﺴﺭﻱ ﺍﻟﺴﻴﺎﺴﺎﺕ ﻭﺍﻟﻤﺒﺎﺩﺉ ﺍﻟﺘﻭﺠﻴﻬﻴﺔ ﺍﻟﻘﺎﺌﻤﺔ ﻟﻠﺼﻨﺩﻭﻕ ﺍﻟﻤﺘﻌﺩﺩ ﺍﻷﻁﺭﺍﻑ
.6
ﻋﻠﻰ ﺘﻤﻭﻴل ﺇﺯﺍﻟﺔ ﺍﻟﻤﻭﺍﺩ  HCFCﻤﺎ ﻟﻡ ﻴﺘﻘﺭﺭ ﻏﻴﺭ ﺫﻟﻙ .ﻭﻋﻠﻰ ﺫﻟﻙ ،ﺘﺴﺘﺨﺩﻡ ﺍﻟﻤﺒﺎﺩﺉ ﺍﻷﺴﺎﺴﻴﺔ ﺍﻟﺘﺎﻟﻴﺔ ﻓﻲ ﺍﻟﺘﺤﻠﻴل:

.7

ﺃ(

ﺍﻻﻓﺘﺭﺍﺽ ﺍﻟﻭﺍﺭﺩﺓ ﻓﻲ ﻫﺫﻩ ﺍﻟﻭﺭﻗﺔ ﻓﻴﻤﺎ ﻴﺘﻌﻠﻕ ﺒﺘﻤﺩﻴﺩ ﺍﻟﺴﻴﺎﺴﺎﺕ ﺍﻟﺤﺎﻟﻴﺔ ﻻ ﺘﺨل ﺒﺄﻴﺔ ﻤﻨﺎﻗﺸﺎﺕ
ﺨﺎﺼﺔ ﺒﺎﻟﺴﻴﺎﺴﺎﺕ ﺘﺠﺭﻴﻬﺎ ﺍﻟﻠﺠﻨﺔ ﺍﻟﺘﻨﻔﻴﺫﻱ ﻓﻲ ﺍﻟﻤﺴﺘﻘﺒل ﺒﺸﺄﻥ ﺍﻟﻤﺒﺎﺩﺉ ﺍﻟﺘﻭﺠﻴﻬﻴﺔ ﺍﻟﻤﺘﻌﻠﻘﺔ ﺒﺎﻟﺘﻤﻭﻴل؛

)ﺏ(

ﻻ ﻴﻌﺘﺒﺭ ﺘﺤﻠﻴل ﻗﻀﺎﻴﺎ ﺍﻷﻫﻠﻴﺔ ﻤﺜل ﻤﺴﺄﻟﺔ ﻤﺎ ﺇﺫﺍ ﻜﺎﻥ ﻴﺘﻡ ﺘﻤﻭﻴل ﻋﻤﻠﻴﺔ ﺍﻻﻨﺘﻘﺎل ﺍﻟﺜﺎﻨﻴﺔ )ﺃﻱ ﺍﺴﺘﺒﺩﺍل
ﺍﻟﻤﻌﺩﺍﺕ ﺍﻟﻤﻌﺘﻤﺩﺓ ﻋﻠﻰ ﺍﻟﻤﻭﺍﺩ  HCFCﺍﻟﺘﻲ ﻜﺎﻨﺕ ﻗﺩ ﺭﻜﺒﺕ ﺒﻤﺴﺎﻋﺩﺓ ﻤﻥ ﺍﻟﺼﻨﺩﻭﻕ ﺍﻟﻤﺘﻌﺩﺩ
ﺍﻷﻁﺭﺍﻑ( ﺃﻭ ﺘﻤﻭﻴل ﻗﺩﺭﺍﺕ ﺍﻟﺘﺼﻨﻴﻊ ﺍﻟﻤﻨﺸﺄﺓ ﺒﻌﺩ ﻤﻭﻋﺩ ﻨﻬﺎﺌﻲ ﻤﺤﺩﺩ ،ﺠﺯﺀﺍ ﻤﻥ ﺍﺨﺘﺼﺎﺼﺎﺕ ﻫﺫﻩ
ﺍﻟﻭﺭﻗﺔ .ﻓﺎﺴﺘﻨﺎﺩﺍ ﺇﻟﻰ ﺍﻟﻤﻘﺭﺭ ﺍﻟﺫﻱ ﺍﺘﺨﺫ ﺃﺜﻨﺎﺀ ﺍﻻﺠﺘﻤﺎﻉ ﺍﻟﺭﺍﺒﻊ ﻭﺍﻟﺨﻤﺴﻴﻥ )ﺍﻟﻤﻘﺭﺭ  ،((3) 5/54ﻻ
ﻴﻤﻜﻥ ﺍﻟﻨﻅﺭ ﻓﻲ ﺍﻹﻋﺩﺍﺩ ﻟﻤﺸﺎﺭﻴﻊ ﺇﺯﺍﻟﺔ  HCFCﻟﻠﻤﻭﺍﻓﻘﺔ ﻋﻠﻴﻬﺎ ﺤﺘﻰ ﺍﻻﺠﺘﻤﺎﻉ ﺍﻟﺴﺎﺩﺱ
ﻭﺍﻟﺨﻤﺴﻴﻥ ،ﻭﻤﻥ ﺍﻟﻤﺴﺘﺒﻌﺩ ﺃﻥ ﺘﻘﺩﻡ ﺍﻟﻤﺸﺎﺭﻴﻊ ﺍﻟﺘﺎﻟﻴﺔ ﺒﺼﻭﺭﺓ ﻗﺒل ﺍﻻﺠﺘﻤﺎﻉ ﺍﻟﺜﺎﻤﻥ ﻭﺍﻟﺨﻤﺴﻴﻥ.
ﻭﺴﻭﻑ ﻴﺘﻴﺢ ﺍﻟﻘﺭﺍﺭ ﺍﻟﻤﺘﻌﻠﻕ ﺒﺎﻟﺴﻴﺎﺴﺎﺕ ﺍﻟﺘﻤﺩﻴﺩ ﻤﻭﻋﺩ ﻨﻬﺎﺌﻲ ﻟﺘﺭﻜﻴﺏ ﺍﻟﻤﻌﺩﺍﺕ ﺒﺤﻠﻭل ﺍﻻﺠﺘﻤﺎﻉ
ﺍﻟﺴﺎﺒﻊ ﻭﺍﻟﺨﻤﺴﻴﻥ ﻓﻲ ﺃﻭﺍﺌل ﻋﺎﻡ  ،2009ﺇﺫﺍ ﻤﺎ ﺭﻏﺒﺕ ﺍﻟﻠﺠﻨﺔ ﺍﻟﺘﻨﻔﻴﺫﻴﺔ ﻓﻲ ﺃﻥ ﺘﻘﻭﻡ ﺒﺫﻟﻙ ،ﺍﻟﻨﻅﺭ
ﻓﻲ ﻤﺸﺎﺭﻴﻊ ﺍﻹﺯﺍﻟﺔ ﺍﻟﻤﻨﻔﺼﻠﺔ ﻤﻊ ﻗﺩﺭ ﻀﺌﻴل ﻤﻥ ﺍﻟﺘﺄﺨﻴﺭ ﺃﻭ ﺩﻭﻥ ﺘﺄﺨﻴﺭ ﻋﻠﻰ ﺍﻹﻁﻼﻕ؛

)ﺝ(

ﺃﺠﺭﻱ ﺍﻹﻋﺩﺍﺩ ﻟﻬﺫﻩ ﺍﻟﻭﺭﻗﺔ ﺩﻭﻥ ﺇﺨﻼل ﺒﺎﻟﻤﻘﺭﺭ  10/XIXﺍﻟﺼﺎﺩﺭ ﻋﻥ ﺍﺠﺘﻤﺎﻉ ﺍﻷﻁﺭﺍﻑ ﻓﻴﻤﺎ
ﻴﺘﻌﻠﻕ ﺒﺎﺨﺘﺼﺎﺼﺎﺕ ﺍﻟﺩﺭﺍﺴﺔ ﺍﻟﻤﺘﻌﻠﻘﺔ ﺒﺘﺠﺩﻴﺩ ﻤﻭﺍﺭﺩ ﺍﻟﺼﻨﺩﻭﻕ ﺍﻟﻤﺘﻌﺩﺩ ﺍﻷﻁﺭﺍﻑ ﻟﺘﻨﻔﻴﺫ ﺒﺭﻭﺘﻭﻜﻭل
ﻤﻭﻨﺘﺭﻴﺎل ﻟﻠﻔﺘﺭﺓ  2011 – 2009ﺩﻭﻥ ﺇﺨﻼل ﺒﺈﻋﺩﺍﺩ ﻫﺫﻩ ﺍﻟﺩﺭﺍﺴﺔ.

ﺘﻐﻁﻲ ﺍﻟﻭﺭﻗﺔ ﺍﻟﺒﻨﻭﺩ ﺍﻟﺭﺌﻴﺴﻴﺔ ﺍﻟﺘﺎﻟﻴﺔ:
ﺃ(

ﻤﻭﺠﺯ ﻟﻠﺴﻴﺎﺴﺎﺕ ﺍﻟﻤﺘﻌﻠﻘﺔ ﺒﺘﻤﻭﻴل ﺇﺯﺍﻟﺔ ﺍﻟﻤﻭﺍﺩ  ،HCFCﻭﻋﺭﺽ ﻋﺎﻡ ﻻﺴﺘﻌﻤﺎﻻﺕ ﻤﻭﺍﺩ HCFC

ﻓﻲ ﺍﻟﺒﻠﺩﺍﻥ ﺍﻟﻌﺎﻤﻠﺔ ﺒﻤﻘﺘﻀﻰ ﺍﻟﻤﺎﺩﺓ  .5ﻭﻴﺠﺭﻱ ﺩﻋﻡ ﺫﻟﻙ ﺒﺎﻟﻤﺭﻓﻕ ﺍﻷﻭل ﺍﻟﻤﺘﻌﻠﻕ ﺒﺎﻟﺴﻴﺎﺴﺎﺕ
ﻭﺍﻟﻤﻘﺭﺭﺍﺕ ﺫﺍﺕ ﺍﻟﺼﻠﺔ ﺍﻟﺼﺎﺩﺭﺓ ﻋﻥ ﺍﻷﻁﺭﺍﻑ ﻓﻲ ﺒﺭﻭﺘﻭﻜﻭل ﻤﻭﻨﺘﺭﻴﺎل ﻭﺍﻟﻠﺠﻨﺔ ﺍﻟﺘﻨﻔﻴﺫﻴﺔ ﻓﻴﻤﺎ
ﻴﺘﻌﻠﻕ ﺒﺎﻟﻤﻭﺍﺩ ﺍﻟﻬﻴﺩﺭﻭﻜﻠﻭﺭﻭﻓﻠﻭﺭﻭﻜﺭﺒﻭﻨﻴﺔ  ،"HCFCsﻭﺍﻟﻤﺭﻓﻕ ﺍﻟﺜﺎﻨﻲ ﺍﻟﻤﺘﻀﻤﻥ ﻋﺭﻀﺎ ﻋﺎﻤﺎ
ﻻﺴﺘﻬﻼﻙ ﺍﻟﻤﻭﺍﺩ  HCFCﻓﻲ ﺍﻟﺒﻠﺩﺍﻥ ﺍﻟﻌﺎﻤﻠﺔ ﺒﻤﻘﺘﻀﻰ ﺍﻟﻤﺎﺩﺓ "5؛
)ﺏ(

ﺘﺤﻠﻴل ﻟﻠﺘﻜﺎﻟﻴﻑ ﺍﻹﻀﺎﻓﻴﺔ ﺍﻟﻤﺭﺘﺒﻁﺔ ﺒﺈﺯﺍﻟﺔ ﺍﺴﺘﻬﻼﻙ  HCFCﻓﻲ ﻗﻁﺎﻉ ﺍﻟﺭﻏﺎﻭﻱ ،ﻭﻴﺩﻋﻤﻪ ﺍﻟﻤﺭﻓﻕ
ﺍﻟﺜﺎﻟﺙ ﺍﻟﺫﻱ ﻴﺘﻀﻤﻥ ﺘﺤﻠﻴﻼ ﻤﻔﺼﻼ ﻟﻠﻘﻀﺎﻴﺎ ﺍﻟﺘﻘﻨﻴﺔ ﻭﺍﻟﺘﻜﺎﻟﻴﻔﻴﺔ ﺫﺍﺕ ﺍﻟﺼﻠﺔ ﺒﻘﻁﺎﻉ ﺍﻟﻐﺎﻭﻱ .ﻭﻗﺩ
ﺍﺴﺘﻨﺩ ﺘﺤﻠﻴل ﺍﻟﺘﻜﺎﻟﻴﻑ ﻤﻥ ﺍﻟﺨﺒﺭﺍﺕ ﺍﻟﺘﻲ ﺍﻜﺘﺴﺒﻬﺎ ﺍﻟﺼﻨﺩﻭﻕ ﺍﻟﻤﺘﻌﺩﺩ ﺍﻷﻁﺭﺍﻑ ﺒﻌﺩ ﺍﺴﺘﻌﺭﺍﺽ ﺃﻜﺜﺭ
ﻤﻥ  1000ﻤﺸﺭﻭﻉ ﺍﺴﺘﺜﻤﺎﺭﻱ ﻹﺯﺍﻟﺔ ﺍﻟﻤﻭﺍﺩ  CFCﺍﻟﻤﺴﺘﺨﺩﻤﺔ ﻜﻌﻭﺍﻤل ﻀﺦ .ﻭﺠﺭﻯ ﺍﺨﺘﻴﺎﺭ
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ﻋﻴﻨﺎﺕ ﺘﻤﺜﻴﻠﻴﺔ ﻤﻥ ﺍﻟﻤﺸﺎﺭﻴﻊ ﻤﻥ ﻗﺎﻋﺩﺓ ﺒﻴﺎﻨﺎﺕ 9ﺍﻟﺠﺭﺩ ﺍﻟﻤﺘﻭﺍﻓﺭﺓ ﻟﺩﻯ ﺍﻷﻤﺎﻨﺔ ﻟﻠﻤﺸﺎﺭﻴﻊ ﺍﻟﻤﻌﺘﻤﺩﺓ
ﻟﻼﺴﺘﻌﺭﺍﺽ ﺒﻐﺭﺽ ﺘﺤﺩﻴﺩ ﻁﺒﻴﻌﺔ ﻭﻤﺩﻯ ﺍﻟﺘﻁﺒﻴﻕ ﻭﺍﻟﺨﺼﺎﺌﺹ ﺍﻟﺭﺌﻴﺴﻴﺔ ﻓﻴﻤﺎ ﻴﺘﻌﻠﻕ ﺒﻤﺨﺘﻠﻑ
ﺍﻟﺘﻜﻨﻭﻟﻭﺠﻴﺎﺕ ﺍﻟﺒﺩﻴﻠﺔ ﻟﻠﻤﺎﺩﺓ  CFC-11ﻭﺇﻤﻜﺎﻨﻴﺔ ﺍﺴﺘﺨﺩﺍﻤﻬﺎ ﻓﻲ ﻋﻤﻠﻴﺎﺕ ﺍﻻﻨﺘﻘﺎل ﻤﻥ ﺍﻟﻤﻭﺍﺩ
 HCFCﺇﻟﻰ ﺍﻟﺘﻜﻨﻭﻟﻭﺠﻴﺎ ﺍﻟﻨﻬﺎﺌﻴﺔ .ﻜﻤﺎ ﺠﺭﻯ ﺍﺴﺘﻌﺭﺍﺽ ﺍﻟﺘﻜﺎﻟﻴﻑ ﺍﻻﺴﺘﺜﻤﺎﺭﻴﺔ ﺍﻹﻀﺎﻓﻴﺔ
ﻭﺍﻟﺘﻜﺎﻟﻴﻑ ﺍﻟﺘﺸﻐﻴﻠﻴﺔ ﺍﻹﻀﺎﻓﻴﺔ ﻓﻲ ﺍﻟﻌﻴﻨﺎﺕ ﺍﻟﻤﺨﺘﺎﺭﺓ ﻤﻥ ﺍﻟﻤﺸﺎﺭﻴﻊ ﻤﻘﺎﺒل ﺨﻠﻔﻴﺔ ﻋﻥ ﺍﻟﻤﻌﻠﻭﻤﺎﺕ
ﺍﻟﻤﻘﺩﻤﺔ ﻤﻥ ﺘﻘﺎﺭﻴﺭ ﺍﺴﺘﻜﻤﺎل ﺍﻟﻤﺸﺎﺭﻴﻊ ﺒﺎﻟﻨﻅﺭ ﺇﻟﻰ ﺃﻨﻪ ﻴﻤﻜﻥ ﺘﻁﺒﻴﻕ ﺒﻌﻀﻬﺎ ﻋﻠﻰ ﺇﺯﺍﻟﺔ ﺍﻟﻤﻭﺍﺩ
 10.HCFCﻭﺠﺭﻯ ﻓﺤﺹ ﺃﺴﻌﺎﺭ ﺍﻟﻤﻌﺩﺍﺕ ﻭﺍﻟﻤﻭﺍﺩ ﺍﻟﻜﻴﻤﻴﺎﺌﻴﺔ ﻟﺘﺤﺩﻴﺩ ﻤﺎ ﺇﺫﺍ ﻜﺎﻨﺕ ﻫﻨﺎﻙ ﺍﺨﺘﻼﻓﺎﺕ
ﻜﺒﻴﺭﺓ ﺒﻴﻥ ﺘﻠﻙ ﺍﻷﺴﻌﺎﺭ ﺍﻟﺘﻲ ﻜﺎﻨﺕ ﺴﺎﺌﺩﺓ ﻭﻗﺕ ﺍﻋﺘﻤﺎﺩ ﺍﻟﻤﺸﺭﻭﻉ ،ﻭﺍﻟﻭﻗﺕ ﺍﻟﺫﻱ ﻗﺩﻡ ﻓﻴﻪ ﺘﻘﺭﻴﺭ
ﺍﺴﺘﻜﻤﺎﻟﻪ ﺒﻌﺩ ﺫﻟﻙ ﺒﺜﻼﺙ ﺃﻭ ﺃﺭﺒﻊ ﺴﻨﻭﺍﺕ .ﻭﻗﺩ ﺍﺴﺘﺨﻠﺼﺕ ﺍﻷﺴﻌﺎﺭ ﻭﻏﻴﺭﻫﺎ ﻤﻥ ﻤﻌﻠﻭﻤﺎﺕ
ﺍﻟﻤﺸﺭﻭﻉ ﺫﺍﺕ ﺍﻟﺼﻠﺔ ﻤﻥ ﺘﻘﺎﺭﻴﺭ ﺍﺴﺘﻜﻤﺎل ﺍﻟﻤﺸﺎﺭﻴﻊ ﺍﻟﺘﻲ ﻗﺩﻤﺕ ﻓﻴﻤﺎ ﺒﻴﻥ ﺃﻭﺍﺨﺭ ﻋﺎﻡ 1998
ﻭﻤﻨﺘﺼﻑ ﻋﺎﻡ  .2006ﻭﺃﺠﺭﻴﺕ ﻤﻘﺎﺭﻨﺔ ﺒﻴﻥ ﺃﺴﻌﺎﺭ ﺍﻟﻤﻭﺍﺩ ﺍﻟﻜﻴﻤﻴﺎﺌﻴﺔ ﻭﺘﻠﻙ ﺍﻟﻤﻘﺩﻤﺔ ﻤﻥ ﻋﺩﺩ ﻤﺨﺘﺎﺭ
ﻤﻥ ﻭﺤﺩﺍﺕ ﺍﻷﻭﺯﻭﻥ ﻓﻲ ﺘﻘﺎﺭﻴﺭﻫﺎ ﺍﻟﻤﺭﺤﻠﻴﺔ ﺒﺸﺄﻥ ﺘﻨﻔﻴﺫ ﺍﻟﺒﺭﺍﻤﺞ ﺍﻟﻘﻁﺭﻴﺔ ﺒﺎﻹﻀﺎﻓﺔ ﺇﻟﻰ ﺼﻨﺎﻋﺎﺕ
ﻋﻭﺍﻤل ﺍﻟﻀﺦ ﺍﻟﺒﺩﻴﻠﺔ .ﻭﻗﺩ ﺍﺴﺘﺨﺩﻤﺕ ﺍﻟﻤﻌﻠﻭﻤﺎﺕ ﺍﻟﻤﺴﺘﻘﺎﺓ ﻤﻥ ﺍﻟﺘﺤﻠﻴل ﻜﻨﻘﻁﺔ ﺒﺩﺍﻴﺔ ﻟﺘﻘﺩﻴﺭ ﺍﻟﺘﻜﺎﻟﻴﻑ
ﺍﻹﻀﺎﻓﻴﺔ ﺍﻟﻤﺤﺘﻤﻠﺔ ﻹﺯﺍﻟﺔ ﺍﻟﻤﻭﺍﺩ  ,HCFCﻭﺒﻐﻴﺔ ﺘﻭﻓﻴﺭ ﺍﻟﻤﻌﻠﻭﻤﺎﺕ ﺍﻷﺴﺎﺴﻴﺔ ﺍﻟﻼﺯﻤﺔ ﺒﻤﺎ ﻓﻲ ﺫﻟﻙ
ﺃﺴﻌﺎﺭ ﺘﻜﻨﻭﻟﻭﺠﻴﺎﺕ ﺍﻻﻨﺘﻘﺎل ﺍﻟﺘﻲ ﺘﻁﻭﺭﺕ ﻓﻲ ﺍﻟﻭﻗﺕ ﺍﻟﺤﺎﻀﺭ ﻓﻲ ﺍﻟﺒﻠﺩﺍﻥ ﻏﻴﺭ ﺍﻟﻌﺎﻤﻠﺔ ﺒﻤﻘﺘﻀﻰ
ﺍﻟﻤﺎﺩﺓ  ،5ﺠﺭﻯ ﺍﺴﺘﻌﺭﺍﺽ ﺍﻟﻤﻌﻠﻭﻤﺎﺕ ﺍﻟﻤﻨﺸﻭﺭﺓ ،ﻭﺍﻟﺘﺸﺎﻭﺭ ﻤﻊ ﺍﻟﺨﺒﺭﺍﺀ ﺍﻟﺫﻴﻥ ﻴﺘﻤﺘﻌﻭﻥ ﺒﺩﺍﻴﺔ ﻤﻥ
ﻫﺫﻩ ﺍﻟﺘﻜﻨﻭﻟﻭﺠﻴﺎﺕ .ﻭﻭﻓﺭﺕ ﺍﻟﻤﻌﻠﻭﻤﺎﺕ ﺍﻟﻜﻠﻴﺔ ﺍﻟﺘﻲ ﺘﻡ ﺍﻟﺤﺼﻭل ﻋﻠﻴﻬﺎ ﺍﻷﺴﺎﺱ ﻟﺘﻘﺩﻴﺭ ﺍﻟﻨﻁﺎﻗﺎﺕ
ﺍﻹﺸﺎﺭﻴﺔ ﻟﻜل ﻤﻥ ﺍﻟﺘﻜﺎﻟﻴﻑ ﺍﻟﺭﺃﺴﻤﺎﻟﻴﺔ ﺍﻹﻀﺎﻓﻴﺔ ﻭﺘﻜﺎﻟﻴﻑ ﺍﻟﺘﺸﻐﻴل ﺍﻹﻀﺎﻓﻴﺔ؛
)ﺝ(

ﺘﺤﻠﻴل ﻟﻠﺘﻜﺎﻟﻴﻑ ﺍﻹﻀﺎﻓﻴﺔ ﺍﻟﻤﺭﺘﺒﻁﺔ ﺒﺈﺯﺍﻟﺔ ﺍﺴﺘﻬﻼﻙ  HCFCﻓﻲ ﻗﻁﺎﻉ ﺍﻟﺘﺒﺭﻴﺩ ﻴﺩﻋﻤﻪ ﺍﻟﻤﺭﻓﻕ
ﺍﻟﺭﺍﺒﻊ ﺍﻟﺫﻱ ﻴﺘﻀﻤﻥ ﺘﺤﻠﻴﻼ ﻤﻔﺼﻼ ﺒﺸﺄﻥ ﺍﻟﻘﻀﺎﻴﺎ ﺍﻟﺘﻘﻨﻴﺔ ﻭﺍﻟﺘﻜﺎﻟﻴﻔﻴﺔ ﺫﺍﺕ ﺍﻟﺼﻠﺔ ﺒﻘﻁﺎﻉ ﺍﻟﺘﺒﺭﻴﺩ ،ﺒﻤﺎ
ﻓﻲ ﺫﻟﻙ ﻗﻁﺎﻉ ﺍﻟﺨﺩﻤﺔ .ﻭﻟﻡ ﻴﺘﺴﻥ ﺇﺴﻨﺎﺩ ﺘﺤﻠﻴل ﺍﻟﺘﻜﺎﻟﻴﻑ ﺇﻟﻰ ﺍﻟﺨﺒﺭﺍﺕ ﺍﻟﻤﺘﻭﺍﻓﺭﺓ ﺒﻨﻔﺱ ﺍﻟﺩﺭﺠﺔ ﺍﻟﺘﻲ
ﻜﺎﻥ ﻋﻠﻴﻬﺎ ﻓﻲ ﻗﻁﺎﻉ ﺍﻟﺭﻏﺎﻭﻱ .ﻓﻔﻲ ﺤﻴﻥ ﺘﺘﻭﺍﻓﺭ ﺨﺒﺭﺍﺕ ﺍﻟﺼﻨﺩﻭﻕ ﺍﻟﻤﺘﻌﺩﺩ ﺍﻷﻁﺭﺍﻑ ﻓﻲ ﻤﺠﺎل
ﺘﺤﻭﻴل ﺍﻹﻨﺘﺎﺝ ﺍﻟﻜﺒﻴﺭ ﻤﻥ ﻤﻌﺩﺍﺕ ﺍﻟﺘﺒﺭﻴﺩ ،ﻓﺈﻥ ﺍﻟﻤﻌﺩﺍﺕ ﺍﻟﻤﻌﺘﻤﺩﺓ ﻋﻠﻰ  HCFCﺘﺼﻨﻊ ﻟﻘﻁﺎﻋﺎﺕ
ﺃﺴﻭﺍﻕ ﻤﺨﺘﻠﻔﺔ ،ﻭﺒﺄﺤﺠﺎﻡ ﻤﺨﺘﻠﻔﺔ ،ﻭﻴﺘﻡ ﺇﻨﺘﺎﺠﻬﺎ ﺒﻜﻤﻴﺎﺕ ﻤﺨﺘﻠﻔﺔ ﻤﻥ ﺍﻟﻤﺸﺎﺭﻴﻊ ﺍﻟﺴﺎﺒﻘﺔ .ﻭﻋﻼﻭﺓ
ﻋﻠﻰ ﺫﻟﻙ ،ﻻ ﺘﺘﻭﺍﻓﺭ ﺃﻴﺔ ﺨﺒﺭﺍﺕ ﻋﻥ ﻤﻌﻅﻡ ﻏﺎﺯﺍﺕ ﺍﻟﺘﺒﺭﻴﺩ ﻏﻴﺭ ﺍﻟﻤﺴﺘﻨﻔﺩﺓ ﻟﻸﻭﺯﻭﻥ ﻭﺍﻟﺘﻲ ﻗﺩ
ﺘﺼﺒﺢ ﺒﺩﺍﺌل ﻟﻠﻤﺎﺩﺓ  .HCFC-22ﻭﻨﻅﺭﺍ ﻷﻨﻪ ﻻ ﻴﻤﻜﻥ ﺘﺭﺠﻤﺔ ﺍﻟﺨﺒﺭﺍﺕ ﺍﻟﺤﺎﻟﻴﺔ ﺍﻟﻤﺘﻌﻠﻘﺔ ﺒﺘﻜﺎﻟﻴﻑ
ﺍﻟﻤﺸﺭﻭﻉ ﺒﺼﻭﺭﺓ ﻤﺒﺎﺸﺭﺓ ،ﺍﺴﺘﺨﺩﻤﺕ ﺍﻷﻤﺎﻨﺔ ﺍﻟﻤﻌﻠﻭﻤﺎﺕ ﺍﻟﻭﺍﺭﺩﺓ ﻓﻲ ﺩﺭﺍﺴﺎﺕ  HCFCﻭﺍﻟﺘﻲ
ﻗﺩﻤﺕ ﺒﺎﻟﻔﻌل ﻭﻻﺴﻴﻤﺎ ﺘﻠﻙ ﺍﻟﻤﺘﻌﻠﻘﺔ ﺒﺎﻟﻤﻭﺍﺩ ﻭﻻ ﺴﻴﻤﺎ ﺘﻠﻙ ﺍﻟﻤﺘﻌﻠﻘﺔ ﺒﺎﻟﻤﻭﺍﺩ  HCFCﻓﻲ ﺍﻟﺼﻴﻥ.
ﻭﺠﺭﻯ ﺘﺤﻭﻴل ﺍﻟﺨﺒﺭﺍﺕ ﺍﻟﻤﺴﺘﻔﺎﺩﺓ ﻤﻥ ﺘﻘﻴﻴﻡ ﺍﻟﻤﺸﺎﺭﻴﻊ ﺇﻟﻰ ﺍﻟﻘﻁﺎﻋﺎﺕ ﺍﻟﺠﺩﻴﺩﺓ ﻭﺍﻟﻤﺩﺨﻼﺕ ﺍﻟﻤﺠﻤﻌﺔ
ﻤﻥ ﺍﻟﺼﻨﺎﻋﺎﺕ ﻭﺍﺴﺘﺨﺩﺍﻡ ﻨﻬﺞ ﺘﺤﺩﻴﺩ ﺍﻟﺸﺭﻜﺎﺕ ﺍﻟﻨﻤﻭﺫﺠﻴﺔ ﻓﻲ ﺘﺤﺩﻴﺩ ﺘﻜﺎﻟﻴﻑ ﺍﻻﻨﺘﻘﺎل ﺫﺍﺕ ﺍﻟﺼﻠﺔ.
ﻭﻴﻘﺩﻡ ﺘﺤﻠﻴل ﻤﺨﺘﻠﻑ ﻟﻠﻘﻁﺎﻉ ﺍﻟﻔﺭﻋﻲ ﺍﻟﻤﺘﻌﻠﻕ ﺒﺎﻟﺨﺩﻤﺔ ﻭﺍﻟﺫﻱ ﻴﺴﺘﻨﺩ ﺇﻟﻰ ﺨﺒﺭﺍﺕ ﺍﻟﺼﻨﺩﻭﻕ ﺍﻟﻤﺘﻌﺩﺩ
ﺍﻷﻁﺭﺍﻑ ﻭﺍﺴﻌﺔ ﺍﻟﻨﻁﺎﻕ ﻭﺍﻟﺘﻲ ﺒﺩﺃﺕ ﻋﺎﻡ  .1991ﻭﺃﻭﻟﻲ ﺍﻋﺘﺒﺎﺭ ﺨﺎﺹ ﻟﺨﻁﻁ ﺇﺩﺍﺭﺓ ﻏﺎﺯﺍﺕ
ﺍﻟﺘﺒﺭﻴﺩ ﺍﻟﺘﻲ ﻭﻭﻓﻕ ﻋﻠﻴﻬﺎ ﺒﻤﻘﺘﻀﻰ ﺍﻟﻤﻘﺭﺭ 54/45؛

9
ﺍﻟﺠﺭﺩ ﺍﻟﻤﺘﻌﻠﻕ ﺒﺎﻟﻤﺸﺎﺭﻴﻊ ﺍﻟﻤﻌﺘﻤﺩﺓ ﻴﻤﺜل ﻗﺎﻋﺩﺓ ﺒﻴﺎﻨﺎﺕ ﺍﻷﻤﺎﻨﺔ ﺍﻟﺭﺌﻴﺴﻴﺔ ﺒﺸﺄﻥ ﺍﻟﻤﺸﺎﺭﻴﻊ ﺍﻟﻤﻤﻭﻟﺔ ﺒﻤﻘﺘﻀﻰ ﺍﻟﺼﻨﺩﻭﻕ ﺍﻟﻤﺘﻌﺩﺩ
ﺍﻷﻁﺭﺍﻑ ،ﻭﻴﻭﻓﺭ ﺴﺠﻼﺕ ﻟﺠﻤﻴﻊ ﺍﻟﻤﺸﺎﺭﻴﻊ ﺍﻟﺘﻲ ﺍﻋﺘﻤﺩﺘﻬﺎ ﺍﻟﻠﺠﻨﺔ ﺍﻟﺘﻨﻔﻴﺫﻴﺔ ﺒﻤﺎ ﻓﻲ ﺫﻟﻙ ،ﻀﻤﻥ ﺠﻤﻠﺔ ﺃﻤﻭﺭ ،ﺸﺭﻭﻁ ﺍﻻﻋﺘﻤﺎﺩ ،ﻭﺘﻜﻨﻭﻟﻭﺠﻴﺎ
ﺍﻻﻨﺘﻘﺎل ،ﻭﺍﻟﺘﻜﺎﻟﻴﻑ ﺍﻟﺭﺃﺴﻤﺎﻟﻴﺔ ﺍﻹﻀﺎﻓﻴﺔ ﻭﺘﻜﺎﻟﻴﻑ ﺍﻟﺘﺸﻐﻴل ﺍﻹﻀﺎﻓﻴﺔ ﻭﺘﺎﺭﻴﺦ ﺍﻻﻨﺘﻬﺎﺀ.
10
ﺘﻭﻓﺭ ﺘﻘﺎﺭﻴﺭ ﺍﺴﺘﻜﻤﺎل ﺍﻟﻤﺸﺎﺭﻴﻊ ﺍﻟﺘﻲ ﺘﻘﺩﻤﻬﺎ ﺍﻟﻭﻜﺎﻻﺕ ﺍﻟﻤﻨﻔﺫﺓ ﺴﺠﻼﺕ ﻋﻥ ﺘﻨﻔﻴﺫ ﺠﻤﻴﻊ ﺍﻟﻤﺸﺎﺭﻴﻊ ﺍﻟﻤﻌﺘﻤﺩﺓ ﺒﻤﺎ ﻓﻲ ﺫﻟﻙ ﻤﻌﻠﻭﻤﺎﺕ
ﻋﻥ ﺍﻟﻤﺼﺭﻭﻓﺎﺕ ﺍﻟﻔﻌﻠﻴﺔ ﻟﻌﻭﺍﻤل ﺍﻟﻀﺦ ﺍﻟﻤﺴﺘﺨﺩﻤﺔ ﻗﺒل ﻭﺒﻌﺩ ﺍﻨﺘﻘﺎل ﺍﻟﻤﺸﺎﺭﻴﻊ ،ﻭﺍﻟﺘﻜﻨﻭﻟﻭﺠﻴﺎ ﺍﻟﻔﻌﻠﻴﺔ ﺍﻟﻤﺴﺘﺨﺩﻤﺔ ﻭﺍﻟﺩﺭﻭﺱ ﺍﻟﻤﺴﺘﻔﺎﺩﺓ ﻤﻥ
ﺍﺴﺘﺨﺩﺍﻡ ﺍﻟﺘﻜﻨﻭﻟﻭﺠﻴﺎ.
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)ﺩ(

ﺍﻟﻤﺴﺎﺌل ﺍﻟﺒﻴﺌﻴﺔ ،ﻭﺨﺼﻭﺼﺎ ﺍﻟﺨﻁﻭﺍﺕ ﺍﻟﻀﺭﻭﺭﻴﺔ ﻟﺘﻨﻔﻴﺫ ﺍﻟﻤﻘﺭﺭ  6/XIXﻓﻲ ﺴﻴﺎﻕ ﺍﻟﺼﻨﺩﻭﻕ
ﺍﻟﻤﺘﻌﺩﺩ ﺍﻷﻁﺭﺍﻑ؛

)ﻫ(

ﺤﻭﺍﻓﺯ ﻭﻓﺭﺹ ﺍﻟﺘﻤﻭﻴل ﺍﻟﻤﺸﺘﺭﻙ؛

)ﻭ(

ﺘﻭﺼﻴﺎﺕ.

ﻭﻟﺩﻯ ﺇﻋﺩﺍﺩ ﻫﺫﻩ ﺍﻟﻭﺭﻗﺔ ،ﺃﻭﻟﻲ ﺍﻫﺘﻤﺎﻡ ﻟﻠﻤﺩﺨﻼﺕ ﺍﻟﺘﻲ ﻭﺼﻠﺕ ﻤﻥ ﺃﻋﻀﺎﺀ ﺍﻟﻠﺠﻨﺔ ﺍﻟﺘﻨﻔﻴﺫﻴﺔ ﺤﺴﺏ ﻁﻠﺏ
.8
ﺍﻟﻤﻘﺭﺭﻴﻥ ) 37/53ﻁ( ﻭ .40/54ﻭﻓﻴﻤﺎ ﻴﺘﻌﻠﻕ ﺒﺎﻟﻤﻘﺭﺭ  ،40/54ﻭﺼﻠﺕ ﺘﻌﻠﻴﻘﺎﺕ ﻤﻥ ﺤﻜﻭﻤﺎﺕ ﺍﻟﺼﻴﻥ ﻭﺍﻟﺠﻤﻬﻭﺭﻴﺔ
ﺍﻟﺩﻭﻤﻴﻨﻴﻜﻴﺔ ﻭﺃﻟﻤﺎﻨﻴﺎ ﻭﻟﺒﻨﺎﻥ ﻭﻤﻥ ﺒﺭﻨﺎﻤﺞ ﺍﻷﻤﻡ ﺍﻟﻤﺘﺤﺩﺓ ﺍﻹﻨﻤﺎﺌﻲ .ﻭﻜﺎﻥ ﻋﺩﺩ ﻤﻥ ﺍﻟﺘﻌﻠﻴﻘﺎﺕ ﻴﺘﻌﻠﻕ ﺒﻘﻀﺎﻴﺎ ﺍﻟﺘﻜﺎﻟﻴﻑ
ﺍﻹﻀﺎﻓﻴﺔ ﺍﻟﻤﻔﺼﻠﺔ .ﻭﺴﺘﺼل ﻫﺫﻩ ﺍﻟﺘﻌﻠﻴﻘﺎﺕ ﺒﻨﻅﺭ ﺍﻟﻤﺸﺎﺭﻴﻊ ﺍﻟﻤﻨﻔﺼﻠﺔ ﻓﻲ ﺍﻟﻭﻗﺕ ﺍﻟﻤﻨﺎﺴﺏ ﻭﻻ ﺴﻴﻤﺎ ﺨﻼل ﻋﻤﻠﻴﺎﺕ
ﺍﺴﺘﻌﺭﺍﺽ ﺍﻷﻤﺎﻨﺔ ﻟﻠﻤﺸﺎﺭﻴﻊ .ﻭﺘﺘﺼل ﺍﻟﺘﻌﻠﻴﻘﺎﺕ ﺃﻴﻀﺎ ﺒﻘﻀﺎﻴﺎ ﺍﻟﺴﻴﺎﺴﺎﺕ ﻤﺜل ﻤﻌﺎﻟﺠﺔ ﺘﻜﺎﻟﻴﻑ ﺍﻟﺘﺸﻐﻴل ﺍﻹﻀﺎﻓﻴﺔ
ﻟﻤﺸﺎﺭﻴﻊ ﺍﻨﺘﻘﺎل  ،HCFCﻭﺍﻟﺘﻲ ﻟﻡ ﻴﺘﻡ ﺍﻗﺘﺭﺍﺡ ﺃﻱ ﻗﺭﺍﺭ ﺨﺎﺹ ﺒﻬﺎ ﻓﻲ ﻫﺫﻩ ﺍﻟﻭﺭﻗﺔ .ﻭﻗﺩ ﺃﺨﺫﺕ ﺍﻟﺘﻌﻠﻴﻘﺎﺕ ﺍﻷﺨﺭﻯ
ﻓﻲ ﺍﻻﻋﺘﺒﺎﺭ ﻟﺩﻯ ﺇﻋﺩﺍﺩ ﻫﺫﻩ ﺍﻟﻭﺭﻗﺔ ﺤﺴﺏ ﻤﻘﺘﻀﻰ ﺍﻟﺤﺎل .ﻭﺘﺭﺩ ﻫﺫﻩ ﺍﻟﺘﻌﻠﻴﻘﺎﺕ ﺒﺎﻟﻜﺎﻤل ﻓﻲ ﺍﻟﻤﺭﻓﻕ ﺍﻟﺴﺎﺩﺱ ﺒﻬﺫﻩ
ﺍﻟﻭﺭﻗﺔ.
3-1

ﺍﻟﺴﻴﺎﺴﺎﺕ ﺍﻟﺨﺎﺼﺔ ﺒﺘﻤﻭﻴل ﺇﺯﺍﻟﺔ ﺍﻟﻤﻭﺍﺩ ﺍﻟﻬﻴﺩﺭﻭﻜﻠﻭﺭﻭﻓﻠﻭﺭﻭﻜﺭﺒﻭﻨﻴﺔ

ﻴﺴﺘﻨﺩ ﺘﻘﻴﻴﻡ ﺍﻟﺘﻜﺎﻟﻴﻑ ﺍﻹﻀﺎﻓﻴﺔ ﻟﻤﺸﺎﺭﻴﻊ ﺍﻟﺼﻨﺩﻭﻕ ﺍﻟﻤﺘﻌﺩﺩ ﺍﻷﻁﺭﺍﻑ ﺇﻟﻰ ﺍﻟﻤﺒﺎﺩﺉ ﺍﻟﻌﺎﻤﺔ ﺍﻟﺘﻲ ﻭﺍﻓﻕ ﻋﻠﻴﻬﺎ
.9
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ﺍﻷﻁﺭﺍﻑ ﻓﻲ ﺒﺭﻭﺘﻭﻜﻭل ﻤﻭﻨﺘﺭﻴﺎل ﻓﻲ ﺍﺠﺘﻤﺎﻋﻬﺎ ﺍﻟﺜﺎﻨﻲ.
ﻭﻋﻠﻰ ﺃﺴﺎﺱ ﻫﺫﻩ ﺍﻟﻤﺒﺎﺩﺉ ،ﻭﻜﺫﻟﻙ ﺍﻟﻘﺎﺌﻤﺔ ﺍﻹﺸﺎﺭﻴﺔ
ﻟﻔﺌﺎﺕ ﺍﻟﺘﻜﺎﻟﻴﻑ ﺍﻹﻀﺎﻓﻴﺔ ،ﻭﻀﻌﺕ ﺍﻟﻠﺠﻨﺔ ﺍﻟﺘﻨﻔﻴﺫﻴﺔ ﺴﻴﺎﺴﺎﺕ ﻭﻤﺒﺎﺩﺉ ﺇﺭﺸﺎﺩﻴﺔ ﻤﺤﺩﺩﺓ ﻟﻔﺌﺎﺕ ﺍﻟﺘﻜﺎﻟﻴﻑ ﺍﻹﻀﺎﻓﻴﺔ ﻓﻲ
ﺘﻁﺒﻴﻘﺎﺕ ﺼﻨﺎﻋﻴﺔ ﻤﺨﺘﻠﻔﺔ .ﻭﻗﺩ ﺼﻤﻤﺕ ﺍﻟﺴﻴﺎﺴﺎﺕ ﻓﻲ ﺍﻟﻘﻁﺎﻋﻴﻥ ﺍﻟﺭﺌﻴﺴﻴﻴﻥ ﺍﻟﻤﺘﻌﻠﻘﻴﻥ ﺒﺎﻟﺭﻏﺎﻭﻱ ﻭﺍﻟﺘﺒﺭﻴﺩ ﻋﻠﻰ ﺃﺴﺎﺱ
ﺍﻟﻤﺸﺎﺭﻴﻊ ﺍﻟﺨﺎﺼﺔ ﺒﺈﺯﺍﻟﺔ  .CFCﻭﻟﻠﻤﺸﺎﺭﻴﻊ ﺍﻟﺨﺎﺼﺔ ﺒﺈﺯﺍﻟﺔ  HCFCﺠﻭﺍﻨﺏ ﻤﻤﺎﺜﻠﺔ ﺇﻻ ﺃﻨﻬﺎ ﺘﻨﻁﻭﻱ ﻋﻠﻰ ﺒﻌﺽ
ﺍﻻﺨﺘﻼﻓﺎﺕ ﺍﻟﻬﺎﻤﺔ ﺍﻟﺘﻲ ﺘﺘﻁﻠﺏ ﺇﻋﺎﺩﺓ ﺍﻟﻨﻅﺭ ﻭﺭﺒﻤﺎ ﺘﻌﺩﻴل ﺍﻟﻘﻭﺍﻋﺩ ﺍﻟﺴﺎﺭﻴﺔ.
 .10ﻴﺴﺘﻨﺩ ﺘﻤﻭﻴل ﻤﺸﺎﺭﻴﻊ ﺍﻟﺼﻨﺩﻭﻕ ﺍﻟﻤﺘﻌﺩﺩ ﺍﻷﻁﺭﺍﻑ ﺇﻟﻰ ﺘﻘﺩﻴﺭ ﺍﻟﺘﻜﺎﻟﻴﻑ ﺍﻟﺭﺃﺴﻤﺎﻟﻴﺔ ﺍﻹﻀﺎﻓﻴﺔ ﻭﺘﻜﺎﻟﻴﻑ ﺍﻟﺘﺸﻐﻴل
ﺍﻹﻀﺎﻓﻴﺔ ﺍﻟﻤﺅﻫل ﻟﻠﺘﻤﻭﻴل .ﻭﺘﺭﺘﺒﻁ ﺍﻟﺘﻜﺎﻟﻴﻑ ﺍﻟﺭﺃﺴﻤﺎﻟﻴﺔ ﺒﺎﻟﻤﻌﺩﺍﺕ ﺍﻹﻀﺎﻓﻴﺔ ﺍﻟﺘﻲ ﺴﺘﻨﺸﺄ ﺍﻟﺤﺎﺠﺔ ﺇﻟﻴﻬﺎ ﻹﺒﺩﺍل ﺍﻟﻤﻭﺍﺩ
ﺍﻟﻤﺴﺘﻨﻔﺩﺓ ﻟﻸﻭﺯﻭﻥ ﺒﺘﻜﻨﻭﻟﻭﺠﻴﺎ ﺒﺩﻴﻠﺔ ﺘﺨﺘﺎﺭﻫﺎ ﺍﻟﻤﻨﺸﺄﺓ ،ﻭﺒﻨﻘل ﺍﻟﺘﻜﻨﻭﻟﻭﺠﻴﺎ ﻭﺍﻟﺘﺩﺭﻴﺏ ﻭﺍﻟﺘﺠﺎﺭﺏ ،ﻭﺍﻟﺘﻜﻠﻴﻑ .ﻭﺘﻌﻜﺱ
ﺘﻜﺎﻟﻴﻑ ﺍﻟﺘﺸﻐﻴل ﺃﻭ ﺍﻟﻭﻓﻭﺭﺍﺕ ﺍﻟﺘﺸﻐﻴﻠﻴﺔ ﺍﻹﻀﺎﻓﻴﺔ ﺍﻟﺘﻐﻴﻴﺭﺍﺕ ﻓﻲ ﺍﻟﺘﻜﺎﻟﻴﻑ ﺍﻟﺘﻲ ﺘﻨﺴﺏ ﺇﻟﻰ ﺍﻟﺘﺤﻭل ﺇﻟﻰ ﺒﺩﺍﺌل ﺍﻟﻤﻭﺍﺩ
ﺍﻟﻤﺴﺘﻨﻔﺩﺓ ﻟﻸﻭﺯﻭﻥ ،ﻭﻫﻲ ﺘﻨﺸﺄ ﻤﻥ ﺍﻟﺘﻐﻴﻴﺭﺍﺕ ﻓﻲ ﺍﻟﻤﻭﺍﺩ ﺍﻟﻜﻴﻤﻴﺎﺌﻴﺔ ﺍﻟﻤﺴﺘﻌﻤﻠﺔ ﻓﻲ ﻋﻤﻠﻴﺔ ﺍﻟﺘﺼﻨﻴﻊ ،ﻤﺜل ﺍﻟﻤﻭﺍﺩ
ﺍﻟﺩﺍﻓﻌﺔ ،ﻭﻤﻭﺍﺩ ﺍﻟﺘﺒﺭﻴﺩ ﺃﻭ ﻋﻭﺍﻤل ﺍﻟﻀﺦ .ﻭﻴﺘﺄﺜﺭ ﻤﺴﺘﻭﻯ ﺍﻟﺘﻜﺎﻟﻴﻑ ﺍﻟﺘﺸﻐﻴﻠﻴﺔ ﺍﻹﻀﺎﻓﻴﺔ ﺒﺎﻟﺘﻘﻠﺒﺎﺕ ﻓﻲ ﺃﺴﻌﺎﺭ ﺍﻟﻤﻭﺍﺩ
ﺍﻟﺨﺎﻡ ﻭﺒﻁﻭل ﺍﻟﻤﺩﺓ ﺍﻟﺘﻲ ﺘﺩﻓﻊ ﻫﺫﻩ ﺍﻟﺘﻜﺎﻟﻴﻑ ﻓﻴﻬﺎ .ﻭﺤﺴﺒﻤﺎ ﻗﺭﺭﺕ ﺍﻟﻠﺠﻨﺔ ﺍﻟﺘﻨﻔﻴﺫﻴﺔ ،ﻓﺈﻥ ﻤﺩﺓ ﺩﻓﻊ ﺍﻟﺘﻜﺎﻟﻴﻑ ﺍﻟﺘﺸﻐﻴﻠﻴﺔ
ﺍﻹﻀﺎﻓﻴﺔ ﺘﻔﺎﻭﺘﺕ ﺒﻴﻥ ﺍﻟﻘﻁﺎﻋﺎﺕ ﺍﻟﺼﻨﺎﻋﻴﺔ ﻤﻥ ﺍﻟﺼﻔﺭ )ﻻ ﺘﻜﺎﻟﻴﻑ ﺘﺸﻐﻴﻠﻴﺔ ﺇﻀﺎﻓﻴﺔ( ﻟﻠﻤﻨﺸﺂﺕ ﺍﻟﺘﻲ ﺘﺼﻨﻊ ﺍﻟﻤﻜﺎﺒﺱ ﺃﻭ
ﺃﺠﻬﺯﺓ ﺘﻜﻴﻴﻑ ﺍﻟﻬﻭﺍﺀ ﺍﻟﻤﺘﻨﻘﻠﺔ ) ،(MACﺇﻟﻰ ﺃﺭﺒﻊ ﺴﻨﻭﺍﺕ ﻟﻤﻨﺸﺂﺕ ﺇﻨﺘﺎﺝ ﺍﻹﻴﺭﻭﺼﻭل ﻭﻋﺠﺎﺌﻥ ﺍﻟﻤﻭﺍﺩ ﺍﻷﺴﺎﺴﻴﺔ
12
ﺍﻟﻤﺭﻨﺔ )ﺍﻨﻅﺭ ﺍﻟﻤﺭﻓﻕ ﺍﻷﻭل(.
 .11ﻭﻤﻊ ﺯﻴﺎﺩﺓ ﻋﺩﺩ ﻤﺸﺎﺭﻴﻊ ﺍﻹﺯﺍﻟﺔ ،ﺃﺼﺒﺤﺕ ﺍﻟﺘﻜﺎﻟﻴﻑ ﺍﻟﺭﺃﺴﻤﺎﻟﻴﺔ ﻤﻌﺭﻭﻓﺔ ﺠﻴﺩﺍ ﻭﺘﻨﺨﻔﺽ ﻋﻤﻭﻤﺎ ﺒﻤﺭﻭﺭ
ﺍﻟﻭﻗﺕ .ﻭﺘﺘﻀﻤﻥ ﺒﻴﺎﻨﺎﺕ ﺍﻟﻤﺩﺨﻼﺕ ﻟﺤﺴﺎﺏ ﺘﻜﺎﻟﻴﻑ ﺍﻟﺘﺸﻐﻴل ﺍﻹﻀﺎﻓﻴﺔ ﺩﺍﺌﻤﺎ ﺠﺎﻨﺏ ﻋﺩﻡ ﻴﻘﻴﻥ ﻟﻡ ﺘﺨﻀﻊ ﻋﺎﺩﺓ ﻷﻱ
ﺘﺩﻗﻴﻕ ﻤﺴﺒﻕ .ﻏﻴﺭ ﺃﻥ ﺍﻟﻌﺩﺩ ﺍﻟﻜﺒﻴﺭ ﻤﻥ ﺍﻟﻤﺸﺎﺭﻴﻊ ﺍﻟﻤﺴﺘﻌﺭﻀﺔ ﻓﻲ ﺍﻟﻘﻁﺎﻋﺎﺕ ﺍﻟﺭﺌﻴﺴﻴﺔ ﻴﺸﻴﺭ ﻟﻅﻬﻭﺭ ﻤﻌﺎﻴﻴﺭ ﻋﺎﻤﺔ
11
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ﺍﻟﻤﺭﻓﻕ ﺍﻷﻭل ﺒﺎﻟﻤﻘﺭﺭ ) 8/IIﺍﻵﻟﻴﺔ ﺍﻟﻤﺎﻟﻴﺔ(.
ﻴﺭﺩ ﻓﻲ ﺍﻟﻤﺭﻓﻕ ﺍﻷﻭل ﺒﻬﺫﻩ ﺍﻟﻭﺜﻴﻘﺔ ﺫﻜﺭ ﻤﺩﺓ ﺍﻟﺘﻜﺎﻟﻴﻑ ﺍﻟﺘﺸﻐﻴﻠﻴﺔ ﺍﻹﻀﺎﻓﻴﺔ ﻟﻠﻘﻁﺎﻋﺎﺕ ﺍﻟﺘﻲ ﺍﺨﺘﻴﺭﺕ ﻓﻴﻬﺎ ﺘﻜﻨﻭﻟﻭﺠﻴﺎﺕ HCFC

ﻹﺯﺍﻟﺔ ﺍﺴﺘﻌﻤﺎل ﻤﻭﺍﺩ  CFCﻓﻲ ﺍﻟﺒﻠﺩﺍﻥ ﺍﻟﻌﺎﻤﻠﺔ ﺒﻤﻘﺘﻀﻰ ﺍﻟﻤﺎﺩﺓ .5
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ﻴﻤﻜﻥ ﻓﻲ ﻀﻭﺌﻬﺎ ﻤﻘﺎﺭﻨﺔ ﺘﻜﺎﻟﻴﻑ ﺍﻟﺘﺸﻐﻴل ﺍﻹﻀﺎﻓﻴﺔ ﺍﻟﻤﻁﻠﻭﺒﺔ .ﻭﺠﺭﻯ ﺒﻌﺩ ﺫﻟﻙ ﺍﺴﺘﻌﺭﺍﺽ ﺘﻜﺎﻟﻴﻑ ﺨﻁﻁ ﺍﻹﺯﺍﻟﺔ
ﺍﻟﻘﻁﺎﻋﻴﺔ ﻭﺍﻟﻭﻁﻨﻴﺔ ﺒﺎﻟﻔﻭﺍﺌﺩ ﺍﻟﻤﺴﺘﻘﺎﺓ ﻤﻥ ﻫﺫﻩ ﺍﻟﺨﺒﺭﺓ.
 .12ﻭﻓﻲ ﺍﻟﻭﻗﺕ ﺍﻟﺤﺎﻀﺭ ،ﻭﻤﻊ ﺍﻟﻤﺭﺤﻠﺔ ﺍﻟﺤﺎﻟﻴﺔ ﻤﻥ ﺍﻟﺘﺩﺍﻭل ﺍﻟﺘﺠﺎﺭﻱ ﻟﻠﺘﻜﻨﻭﻟﻭﺠﻴﺎﺕ ﺍﻟﺠﺩﻴﺩﺓ ﻓﻲ ﺍﻟﺒﻠﺩﺍﻥ ﺍﻟﻌﺎﻤﻠﺔ
ﺒﻤﻘﺘﻀﻰ ﺍﻟﻤﺎﺩﺓ  ،5ﺘﺴﻭﺩ ﺩﺭﺠﺔ ﻋﺎﻟﻴﺔ ﻤﻥ ﻋﺩﻡ ﺍﻟﻴﻘﻴﻥ ﻓﻴﻤﺎ ﻴﺘﻌﻠﻕ ﺒﺎﻟﺘﻘﻴﻴﻡ ﺍﻟﻜﻤﻲ ﺍﻟﺩﻗﻴﻕ ﻟﺒﺎﺭﻤﺘﺭﺍﺕ ﺍﻟﺘﻜﺎﻟﻴﻑ ﺍﻟﺘﻲ
ﺘﺘﺄﻟﻑ ﻤﻨﻬﺎ ﺘﻜﺎﻟﻴﻑ ﺍﻟﺘﺸﻐﻴل ﺍﻹﻀﺎﻓﻴﺔ ﻓﻲ ﻤﺸﺎﺭﻴﻊ ﺇﺯﺍﻟﺔ ﺍﻟﻤﻭﺍﺩ  .HCFCﻤﺜﺎل ﺫﻟﻙ ﻜﻤﻴﺎﺕ ﻭﻨﺴﺏ ﺍﻟﻤﻭﺍﺩ ﺍﻟﻜﻴﻤﻴﺎﺌﻴﺔ
ﻓﻲ ﻤﺴﺘﺤﻀﺭﺍﺕ ﺍﻟﺭﻏﺎﻭﻱ ﺍﻟﺠﺩﻴﺩﺓ ﻭﺍﻷﺴﻌﺎﺭ ﻭﺘﻭﺍﻓﺭﻫﺎ ﻓﻲ ﺍﻟﺒﻠﺩﺍﻥ ﺍﻟﻌﺎﻤﻠﺔ ﺒﻤﻘﺘﻀﻰ ﺍﻟﻤﺎﺩﺓ  ،5ﻭﺨﺎﺼﺔ ﺍﻟﻤﻭﺍﺩ
 .HFCﻏﻴﺭ ﺃﻨﻪ ﺇﺫﺍ ﻅﻠﺕ ﺍﻟﺴﻴﺎﺴﺎﺕ ﻭﺍﻟﻤﻌﺎﻴﻴﺭ ﺍﻟﺤﺎﻟﻴﺔ ﻟﺘﻤﻭﻴل ﺇﺯﺍﻟﺔ ﺍﻟﻤﻭﺍﺩ ﺍﻟﻤﺴﺘﻨﻔﺩﺓ ﻟﻸﻭﺯﻭﻥ ﺩﻭﻥ ﺘﻐﻴﻴﺭ ،ﻗﺩ
ﺘﺤﺼل ﺘﻜﺎﻟﻴﻑ ﺍﻟﺘﺸﻐﻴل ﺍﻹﻀﺎﻓﻴﺔ ﻓﻲ ﻤﺸﺎﺭﻴﻊ ﺇﺯﺍﻟﺔ  HCFCﻓﻲ ﻜل ﻤﻥ ﻗﻁﺎﻋﻲ ﺍﻟﺭﻏﺎﻭﻱ ﻭﺍﻟﺘﺒﺭﻴﺩ ﻋﻠﻰ ﻨﺴﺒﺔ ﻤﻥ
ﻤﺠﻤﻭﻉ ﺘﻜﺎﻟﻴﻑ ﺍﻟﻤﺸﺭﻭﻉ ﺃﻜﺒﺭ ﻤﻤﺎ ﻫﻲ ﻋﺎﺩﺓ ﻟﻤﺸﺎﺭﻴﻊ ﺇﺯﺍﻟﺔ  CFCﺍﻟﻤﻤﺎﺜﻠﺔ .ﻭﻗﺩ ﻭﻓﺭﺕ ﺘﻜﺎﻟﻴﻑ ﺍﻟﺘﺸﻐﻴل ﺍﻹﻀﺎﻓﻴﺔ
ﺍﻟﺘﻲ ﻫﻲ ﺍﻟﺩﻋﻡ ﺍﻟﻭﺤﻴﺩ ﺍﻟﺫﻱ ﻴﻘﺩﻡ ﻨﻘﺩﺍ ﺤﺎﻓﺯﺍ ﻟﻠﻤﻨﺸﺌﺎﺕ ﺨﻼل ﺇﺯﺍﻟﺔ  .CFCﻏﻴﺭ ﺃﻨﻪ ﻴﺘﻡ ﺍﻟﺤﺼﻭل ﻋﻠﻰ ﺍﻟﺤﺩ
ﺍﻷﻗﺼﻰ ﻤﻥ ﺍﻟﺤﺎﻓﺯ ﺍﻟﻤﺎﻟﻲ ﻤﻥ ﺨﻼل ﺍﺨﺘﻴﺎﺭ ﺨﻴﺎﺭ ﺍﻟﺘﻜﻨﻭﻟﻭﺠﻴﺎ ﺍﻷﻗل ﺍﺴﺘﺩﺍﻤﺔ ﻤﻥ ﺍﻟﻨﺎﺤﻴﺔ ﺍﻻﻗﺘﺼﺎﺩﻴﺔ ﺃﻱ ﺍﻟﺨﻴﺎﺭ ﺍﻟﺫﻱ
ﻴﻨﻁﻭﻱ ﻋﻠﻰ ﺃﻋﻠﻰ ﺘﻜﻠﻔﺔ ﺘﺸﻐﻴل ﺇﻀﺎﻓﻴﺔ .ﻭﻴﻌﻤل ﺍﻟﺘﺤﻠﻴل ﺍﻟﺫﻱ ﺃﺠﺭﻱ ﻓﻲ ﻫﺫﻩ ﺍﻟﻭﺜﻴﻘﺔ ﻋﻠﻰ ﺇﻅﻬﺎﺭ ﺍﻨﻌﻜﺎﺴﺎﺕ ﻫﺫﻩ
ﺍﻟﻤﻜﻭﻨﺎﺕ ﻤﻥ ﺍﻟﺘﻜﺎﻟﻴﻑ ﻋﻠﻰ ﺍﻟﺘﺯﺍﻤﺎﺕ ﺍﻟﺘﻤﻭﻴل ﻤﻥ ﺍﻟﺼﻨﺩﻭﻕ ﺍﻟﻤﺘﻌﺩﺩ ﺍﻷﻁﺭﺍﻑ .ﻏﻴﺭ ﺃﻨﻪ ﻤﻥ ﺍﻟﻤﺘﻌﺫﺭ ﺘﻘﺩﻴﻡ ﺘﻭﺠﻴﻪ
ﺘﻘﻨﻲ ﻤﻼﺌﻡ ﻟﻠﺠﻨﺔ ﺍﻟﺘﻨﻔﻴﺫﻴﺔ ﻴﺘﻌﻠﻕ ﺒﺘﺤﻭﻴل ﻗﺩﺭﺍﺕ ﺍﻟﺘﺼﻨﻴﻊ ﺩﻭﻥ ﺘﺠﺭﺒﺔ ﺘﻘﻴﻴﻡ ﺍﻟﺘﻜﺎﻟﻴﻑ ﺒﺤﺴﺏ ﻜل ﻤﺸﺭﻭﻉ ﻋﻠﻰ ﺤﺩﺓ.
 .13ﻭﺍﻓﻘﺕ ﺍﻟﻠﺠﻨﺔ ﺍﻟﺘﻨﻔﻴﺫﻴﺔ ﻋﻠﻰ ﺨﻴﺎﺭﺍﺕ ﺘﻤﻭﻴﻠﻴﺔ ﺨﺎﺼﺔ ،ﻭﺫﻟﻙ ﻟﺘﻤﻭﻴل ﺍﻟﻤﺸﺎﺭﻴﻊ ﺍﻟﻤﻘﺩﻤﺔ ﻤﻥ ﺒﻠﺩﺍﻥ ﺍﻻﺴﺘﻬﻼﻙ
ﺍﻟﻤﻨﺨﻔﺽ ،ﺍﻟﺘﻲ ﻟﺩﻴﻬﺎ ﻤﻨﺸﺂﺕ ﻟﻠﺘﺼﻨﻴﻊ 13،ﻭﺫﻟﻙ ﺒﺈﻨﺸﺎﺀ ﺘﺴﻬﻴل ﺘﻤﻭﻴﻠﻲ ﺨﺎﺹ ﻟﻠﻤﺸﺎﺭﻴﻊ ﺍﻻﺴﺘﺜﻤﺎﺭﻴﺔ ﻻ ﺘﻁﺒﻕ ﻋﻠﻴﻬﺎ
ﻗﻴﻡ ﺍﻟﻌﺘﺒﺎﺕ 14ﺍﻟﺨﺎﺼﺔ ﺒﻔﺎﻋﻠﻴﺔ ﺍﻟﺘﻜﺎﻟﻴﻑ .ﻏﻴﺭ ﺃﻨﻪ ﺒﺎﻟﻨﺴﺒﺔ ﻹﺯﺍﻟﺔ ﺍﻟﻤﻭﺍﺩ  ،HCFCﺘﻡ ﺘﺼﻨﻴﻑ ﺍﻟﺒﻠﺩﺍﻥ ﺍﻟﻌﺎﻤﻠﺔ
ﺒﻤﻘﺘﻀﻰ ﺍﻟﻤﺎﺩﺓ  5ﻫﻲ ﺍﻟﺒﻠﺩﺍﻥ ﺍﻟﺘﻲ ﻟﺩﻴﻬﺎ ﺍﺴﺘﻬﻼﻙ ﻤﻥ  HCFCﻓﻲ ﻗﻁﺎﻋﻲ ﺨﺩﻤﺔ ﺍﻟﺘﺒﺭﻴﺩ ﻭﺍﻟﺒﻠﺩﺍﻥ ﺍﻟﺘﻲ ﻟﺩﻴﻬﺎ
ﺍﺴﺘﻬﻼﻙ ﻤﻥ  HCFCﻓﻲ ﻜل ﻤﻥ ﻗﻁﺎﻋﻲ ﺍﻟﺘﺼﻨﻴﻊ ﻭﺨﺩﻤﺔ ﺍﻟﺘﺒﺭﻴﺩ 15.ﻭﺒﺎﻟﻨﺴﺒﺔ ﻹﺯﺍﻟﺔ ﺍﻟﻤﻭﺍﺩ ﺍﻟﻤﺴﺘﻨﻔﺩﺓ ﻟﻸﻭﺯﻭﻥ
ﺒﻭﺍﺴﻁﺔ ﺍﻟﻤﻨﺸﺂﺕ ﺫﺍﺕ ﺍﻟﺤﺠﻡ ﺍﻟﺼﻐﻴﺭ ﻭﺍﻟﻤﺘﻭﺴﻁ ،ﻓﺈﻥ ﺍﻟﻤﺒﺎﺩﺉ ﺍﻹﺭﺸﺎﺩﻴﺔ ﺍﻟﻤﻘﺩﻤﺔ ﻟﺘﺴﻬﻴل ﺘﻤﻭﻴﻠﻲ ﻤﻥ ﺃﺠل ﺘﺤﻭﻴل
ﻤﺠﻤﻭﻋﺎﺕ ﻜﺒﻴﺭﺓ ﻤﻥ ﺍﻟﻤﻨﺸﺂﺕ ﺍﻟﺼﻐﻴﺭﺓ ﻓﻲ ﻗﻁﺎﻋﻲ ﺍﻻﻴﺭﻭﺼﻭل ﻭﺍﻟﺭﻏﻭﺓ ﻤﻥ ﺍﻟﺒﻠﺩﺍﻥ ﺍﻷﺨﺭﻯ ﻏﻴﺭ ﺒﻠﺩﺍﻥ ﺍﻻﺴﺘﻬﻼﻙ
ﺍﻟﻤﻨﺨﻔﺽ ﺍﻟﺤﺠﻡ .ﻭﻤﻥ ﺍﻟﻤﺴﺎﺌل ﺍﻟﻘﺎﺌﻤﺔ ﻟﻤﺯﻴﺩ ﻤﻥ ﺍﻟﺒﺤﺙ ﻓﻲ ﺍﻟﻠﺠﻨﺔ ﺍﻟﺘﻨﻔﻴﺫﻴﺔ ﻤﺎ ﺇﺫﺍ ﻜﺎﻨﺕ ﺍﻟﻠﺠﻨﺔ ﺍﻟﺘﻨﻔﻴﺫﻴﺔ ﺘﺭﻏﺏ ﻓﻲ
ﺍﻻﺴﺘﻤﺭﺍﺭ ﺒﺘﻁﺒﻴﻕ ﻤﻤﺎﺭﺴﺔ ﻤﺸﺎﺒﻬﺔ ﻓﻲ ﺤﺎﻟﺔ ﺍﻟﻤﻭﺍﺩ ﺍﻟﻬﻴﺩﺭﻭﻜﻠﻭﺭﻭﻓﻠﻭﺭﻭﻜﺭﺒﻭﻨﻴﺔ.
 .14ﻜﺎﻨﺕ ﺍﻟﻤﻭﺍﺩ ﺍﻟﻬﻴﺩﺭﻭﻜﻠﻭﺭﻭﻓﻠﻭﺭﻭﻜﺭﺒﻭﻨﻴﺔ 16ﻤﻭﺍﺩﺍ ﺨﺎﻀﻌﺔ ﻟﻠﻤﺭﺍﻗﺒﺔ ﺒﻤﻭﺠﺏ ﺘﻌﺩﻴل ﻜﻭﺒﻨﻬﺎﻏﻥ ﻋﻠﻰ
ﺒﺭﻭﺘﻭﻜﻭل ﻤﻭﻨﺘﺭﻴﺎل ﻤﻨﺫ ﺴﻨﺔ  ،1992ﻓﻘﺩ ﺍﺘﺨﺫﺕ ﺍﻷﻁﺭﺍﻑ ﻗﺭﺍﺭﺍﺕ ﻤﺤﺩﺩﺓ ﺘﺘﻨﺎﻭل ﺇﺯﺍﻟﺔ ﻫﺫﻩ ﺍﻟﻤﻭﺍﺩ ﻓﻲ ﺍﺠﺘﻤﺎﻋﻬﺎ
ﺍﻟﺨﺎﻤﺱ ﻓﻲ ﻨﻭﻓﻤﺒﺭ/ﺘﺸﺭﻴﻥ ﺍﻟﺜﺎﻨﻲ  ،1993ﻭﻜﺫﻟﻙ ﺍﻟﻠﺠﻨﺔ ﺍﻟﺘﻨﻔﻴﺫﻴﺔ ﻤﻨﺫ ﺍﺠﺘﻤﺎﻋﻬﺎ ﺍﻟﺜﺎﻨﻲ ﻋﺸﺭ ﻓﻲ ﻤﺎﺭﺱ/ﺁﺫﺍﺭ .1994
ﻭﺘﻜﺘﺴﺏ ﺃﻫﻤﻴﺔ ﺨﺎﺼﺔ ﻹﺯﺍﻟﺔ ﻫﺫﻩ ﺍﻟﻤﻭﺍﺩ ﻤﻘﺭﺭﺍﺕ ﺍﻟﻠﺠﻨﺔ ﺍﻟﺘﻨﻔﻴﺫﻴﺔ ﺍﻟﺘﻲ ﺘﻁﻠﺏ ﻤﻥ ﺍﻟﻭﻜﺎﻻﺕ ﺍﻟﻤﻨﻔﺫﺓ ﺸﺭﺤﺎ ﻜﺎﻤﻼ
ﻷﺴﺒﺎﺏ ﺍﻟﺘﻭﺼﻴﺔ ﺒﺎﻟﺘﺤﻭل ﺇﻟﻰ ﺘﻜﻨﻭﻟﻭﺠﻴﺎ ﻗﺎﺌﻤﺔ ﻋﻠﻰ ﺍﻟﻤﻭﺍﺩ ﺍﻟﻬﻴﺩﺭﻭﻜﻠﻭﺭﻭﻓﻠﻭﺭﻭﻜﺭﺒﻭﻨﻴﺔ ،ﺒﻤﺎ ﻓﻲ ﺫﻟﻙ ﺘﺤﻠﻴل ﻟﻠﺒﺩﺍﺌل
13
ﺒﻠﺩ ﺍﻻﺴﺘﻬﻼﻙ ﺍﻟﻤﻨﺨﻔﺽ ﻫﻲ ﺍﻟﺒﻠﺩ ﺍﻟﺘﻲ ﻴﺒﻠﻎ ﺍﺴﺘﻬﻼﻜﻬﺎ ﺍﻷﺴﺎﺴﻲ ﻤﻥ ﺍﻟﻤﻭﺍﺩ ﺍﻟﻜﻠﻭﺭﻭﻓﻠﻭﺭﻭﻜﺭﺒﻭﻨﻴﺔ  360ﻁﻨﺎ ﻤﻥ ﻗﺩﺭﺍﺕ ﺍﺴﺘﻨﻔﺎﺩ
ﺍﻷﻭﺯﻭﻥ .ﻭﻓﻲ ﻤﺎﺭﺱ/ﺁﺫﺍﺭ  ،2008ﻜﺎﻨﺕ  105ﺒﻠﺩﺍﻥ ﻤﻥ ﺍﻟﺒﻠﺩﺍﻥ ﺍﻟﻌﺎﻤﻠﺔ ﺒﻤﻘﺘﻀﻰ ﺍﻟﻤﺎﺩﺓ  5ﻤﺼﻨﻔﺔ ﻜﺒﻠﺩﺍﻥ ﺍﺴﺘﻬﻼﻙ ﻤﻨﺨﻔﺽ.
14
ﺍﻋﺘﻤﺩﺕ ﺍﻟﻠﺠﻨﺔ ﺍﻟﺘﻨﻔﻴﺫﻴﺔ ﻓﻲ ﺍﺠﺘﻤﺎﻋﻬﺎ ﺍﻟﺴﺎﺩﺱ ﻋﺸﺭ ﻗﻴﻡ ﺍﻟﻌﺘﺒﺎﺕ ﺍﻟﺨﺎﺼﺔ ﺒﻔﺎﻋﻠﻴﺔ ﺍﻟﺘﻜﺎﻟﻴﻑ ﺍﻟﺘﻲ ﺘﻨﻁﺒﻕ ﻋﻠﻰ ﻤﺨﺘﻠﻑ ﺍﻟﻘﻁﺎﻋﺎﺕ
ﺍﻟﺼﻨﺎﻋﻴﺔ ،ﻭﺫﻟﻙ ﻜﻭﺴﻴﻠﺔ ﻟﻭﻀﻊ ﺃﻭﻟﻭﻴﺎﺕ ﺍﻟﻤﻭﺍﻓﻘﺔ ﻋﻠﻰ ﺍﻟﻤﺸﺎﺭﻴﻊ ﺍﻻﺴﺘﺜﻤﺎﺭﻴﺔ .ﻭﺘﺤﺴﺏ ﻗﻴﻤﺔ ﻓﺎﻋﻠﻴﺔ ﺍﻟﺘﻜﺎﻟﻴﻑ ﺒﺎﻋﺘﺒﺎﺭﻫﺎ ﺍﻟﻨﺴﺒﺔ ﺒﻴﻥ
ﻤﺠﻤﻭﻉ ﺭﺃﺱ ﺍﻟﻤﺎل ﺍﻟﻀﺎﻓﻲ ﻭﺍﻟﺘﻜﺎﻟﻴﻑ ﺍﻟﺘﺸﻐﻴﻠﻴﺔ ﻭﺍﻟﻜﻤﻴﺔ ﺍﻹﺠﻤﺎﻟﻴﺔ ﻟﻠﻤﻭﺍﺩ ﺍﻟﻤﺴﺘﻨﻔﺩﺓ ﻟﻸﻭﺯﻭﻥ ﺍﻟﺘﻲ ﺴﺘﺨﻀﻊ ﻟﻺﺯﺍﻟﺔ ﻤﺤﺴﻭﺒﺔ
ﺒﺎﻟﻜﻴﻠﻭﻏﺭﺍﻤﺎﺕ ﻤﻥ ﻗﺩﺭﺍﺕ ﺍﺴﺘﻨﻔﺎﺩ ﺍﻷﻭﺯﻭﻥ .ﻭﺘﻭﺠﺩ ﻓﻲ ﺍﻟﻤﺭﻓﻕ ﺍﻷﻭل ﺒﻬﺫﻩ ﺍﻟﻭﺜﻴﻘﺔ ﻤﻌﻠﻭﻤﺎﺕ ﺇﻀﺎﻓﻴﺔ ﻋﻥ ﻓﺎﻋﻠﻴﺔ ﺍﻟﺘﻜﺎﻟﻴﻑ ﻭﻗﻴﻡ ﺍﻟﻌﺘﺒﺎﺕ
ﺍﻟﺘﻲ ﺍﻋﺘﻤﺩﺘﻬﺎ ﺍﻟﻠﺠﻨﺔ ﺍﻟﺘﻨﻔﻴﺫﻴﺔ.
15
ﺍﻟﻤﺒﺎﺩﺉ ﺍﻟﺘﻭﺠﻴﻬﻴﺔ ﺒﺸﺄﻥ ﻭﻀﻊ ﺨﻁﻁ ﺇﺩﺍﺭﺓ ﺇﺯﺍﻟﺔ  HCFCﻋﻠﻰ ﺍﻟﻨﺤﻭ ﺍﻟﺫﻱ ﻭﺍﻓﻘﺕ ﻋﻠﻴﻪ ﺍﻟﻠﺠﻨﺔ ﺍﻟﺘﻨﻔﻴﺫﻴﺔ ﻓﻲ ﺍﺠﺘﻤﺎﻋﻬﺎ ﺍﻟﺭﺍﺒﻊ
ﻭﺍﻟﺨﻤﺴﻴﻥ ﺘﺴﺘﻨﺩ ﺇﻟﻰ ﻫﺫﻩ ﺍﻟﺘﺼﻨﻴﻑ ﻟﻠﺒﻠﺩﺍﻥ ﺍﻟﻌﺎﻤﻠﺔ ﺒﻤﻘﺘﻀﻰ ﺍﻟﻤﺎﺩﺓ .5
16
ﻴﺤﺘﻭﻱ ﺍﻟﻤﺭﻓﻕ ﺍﻷﻭل ﺒﻬﺫﻩ ﺍﻟﻭﺜﻴﻘﺔ ﻋﻠﻰ ﻗﺎﺌﻤﺔ ﺒﺠﻤﻴﻊ ﺍﻟﻤﻘﺭﺭﺍﺕ ﺍﻟﺼﺎﺩﺭﺓ ﻤﺅﺘﻤﺭ ﺍﻷﻁﺭﺍﻑ ﻓﻲ ﺒﺭﻭﺘﻭﻜﻭل ﻤﻭﻨﺘﺭﻴﺎل ﻭﻋﻥ
ﺍﻟﻠﺠﻨﺔ ﺍﻟﺘﻨﻔﻴﺫﻴﺔ ﻤﺭﺘﺒﺔ ﺤﺴﺏ ﺘﺎﺭﻴﺦ ﺇﺼﺩﺍﺭﻫﺎ.
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ﺍﻟﻤﺤﺘﻤﻠﺔ ﺍﻟﺘﻲ ﻻ ﺘﺤﺘﻭﻱ ﻋﻠﻰ ﻫﺫﻩ ﺍﻟﻤﻭﺍﺩ ،ﻭﻋﻼﻭﺓ ﻋﻠﻰ ﺫﻟﻙ ،ﻁﻠﺏ ﺇﻟﻰ ﺍﻟﻭﻜﺎﻻﺕ ﺍﻟﻤﻨﻔﺫﺓ ﺃﻥ ﺘﺒﻴﻥ ﺒﻭﻀﻭﺡ ﺃﻥ
ﺍﻟﻤﻨﺸﺂﺕ ﺍﻟﻤﻌﻨﻴﺔ ﻗﺩ ﻭﺍﻓﻘﺕ ﻋﻠﻰ ﺘﺤﻤل ﺘﻜﻠﻔﺔ ﺍﻟﺘﺤﻭل ﺒﻌﺩ ﺫﻟﻙ ﺇﻟﻰ ﺒﺩﺍﺌل ﻻ ﺘﺤﺘﻭﻱ ﻋﻠﻰ ﺍﻟﻤﻭﺍﺩ
ﺍﻟﻬﻴﺩﺭﻭﻜﻠﻭﺭﻭﻓﻠﻭﺭﻭﻜﺭﺒﻭﻨﻴﺔ .ﻜﻤﺎ ﺃﻥ ﺍﻟﻤﻌﻠﻭﻤﺎﺕ ﺍﻟﺘﻲ ﻗﺩﻤﺘﻬﺎ ﺍﻟﻭﻜﺎﻻﺕ ﺍﻟﻤﻨﻔﺫﺓ ﻋﺒﺭ ﺍﻟﺴﻨﻴﻥ ﻋﻥ ﺍﻟﺘﻜﻨﻭﻟﻭﺠﻴﺎﺕ ﺍﻟﺒﺩﻴﻠﺔ
ﻨﺘﻴﺠﺔ ﻟﻤﻘﺭﺭﺍﺕ ﺍﻟﻠﺠﻨﺔ ﺍﻟﺘﻨﻔﻴﺫﻴﺔ ،ﻭﻓﺭﺕ ﺇﺭﺸﺎﺩﺍﺕ ﻻﺴﺘﻌﺭﺍﺽ ﺍﻟﺘﻜﻨﻭﻟﻭﺠﻴﺎﺕ ﺍﻟﺒﺩﻴﻠﺔ ﺍﻟﺘﻲ ﺘﺘﻨﺎﻭﻟﻬﺎ ﻫﺫﻩ ﺍﻟﻭﺜﻴﻘﺔ ﺒﺎﻟﺒﺤﺙ.
 .15ﻨﻅﺭﺕ ﺍﻟﻠﺠﻨﺔ ﺍﻟﺘﻨﻔﻴﺫﻴﺔ ،ﻓﻲ ﺍﺠﺘﻤﺎﻋﻬﺎ ﺍﻟﺜﺎﻟﺙ ﻭﺍﻟﺨﻤﺴﻴﻥ ،ﻓﻲ ﺍﻹﻁﺎﺭ ﺍﻟﺨﺎﺹ ﺒﺴﻴﺎﺴﺔ ﺘﻤﻭﻴل ﺇﺯﺍﻟﺔ ،HCFCs
ﻭﻗﺭﺭﺕ ﺘﻁﺒﻴﻕ ﺍﻟﺴﻴﺎﺴﺎﺕ ﻭﺍﻟﻤﺒﺎﺩﺉ ﺍﻹﺭﺸﺎﺩﻴﺔ ﺍﻟﻤﻌﻤﻭل ﺒﻬﺎ ﻓﻲ ﺍﻟﺼﻨﺩﻭﻕ ﻋﻠﻰ ﺘﻤﻭﻴل ﺇﺯﺍﻟﺔ  ،HCFCﺇﻻ ﺇﺫﺍ ﺘﻘﺭﺭ
ﺨﻼﻑ ﺫﻟﻙ ﻭﺨﺼﻭﺼﺎ ﻓﻲ ﻀﻭﺀ ﺍﻟﻤﻘﺭﺭ ) 6/XIXﺍﻟﻔﻘﺭﺓ )ﺩ( ﻤﻥ ﺍﻟﻤﻘﺭﺭ  .(37/53ﻭﺇﻟﻰ ﺃﻥ ﻴﺘﻡ ﺍﻻﻨﺘﻬﺎﺀ ﻤﻥ ﺍﻟﺘﺄﻫﻴل
ﻟﺘﻤﻭﻴل ﻤﺸﺎﺭﻴﻊ ﺍﻻﻨﺘﻘﺎل ﺍﻟﺜﺎﻨﻴﺔ ،ﻟﻥ ﻴﻤﻜﻥ ﺘﻘﺩﻴﻡ ﺍﻟﻤﺸﺎﺭﻴﻊ ﺍﻟﻤﺘﺼﻠﺔ ﻹﺯﺍﻟﺔ  HCFCﻓﻲ ﺍﻟﻤﻨﺸﺌﺎﺕ ﺍﻟﺘﻲ ﺤﺼﻠﺕ ﻋﻠﻰ
ﺘﻤﻭﻴل ﻤﻥ ﺍﻟﺼﻨﺩﻭﻕ ﺍﻟﻤﺘﻌﺩﺩ ﺍﻷﻁﺭﺍﻑ ﻟﻠﺘﺤﻭل ﺇﻟﻰ  .HCFCﻏﻴﺭ ﺃﻨﻪ ﺒﺎﻟﻨﻅﺭ ﺇﻟﻰ ﺃﻥ ﻫﻨﺎﻙ ﻤﺎ ﻴﻘﺩﺭ ﺒﺄﻥ ﻤﺎ ﻻ ﻴﻘل
ﻋﻥ  65ﻓﻲ ﺍﻟﻤﺎﺌﺔ ﻤﻥ ﺍﺴﺘﻬﻼﻙ  HCFCﺍﻟﺤﺎﻟﻲ ﻓﻲ ﻗﻁﺎﻉ ﺍﻟﺭﻏﺎﻭﻱ ﻴﺭﺘﺒﻁ ﺒﻤﻨﺸﺌﺎﺕ ﻟﻡ ﺘﺤﺼل ﺤﺘﻰ ﺍﻵﻥ ﻋﻠﻰ ﺩﻋﻡ
ﻤﻥ ﺍﻟﺼﻨﺩﻭﻕ ﺍﻟﻤﺘﻌﺩﺩ ﺍﻷﻁﺭﺍﻑ ،ﻫﻨﺎﻙ ﻤﺠﺎل ﻹﻋﺩﺍﺩ ﺍﻟﻤﺸﺎﺭﻴﻊ ﺍﻟﻤﻨﻔﺼﻠﺔ ﻭﺘﻘﺩﻴﻤﻬﺎ ﻗﺒل ﺇﻋﺎﺩﺓ ﺍﻟﻨﻅﺭ ﻓﻲ ﺍﻟﺴﻴﺎﺴﺎﺕ
ﺫﺍﺕ ﺍﻟﺼﻠﺔ ﺒﻌﻤﻠﻴﺎﺕ ﺍﻟﺘﺤﻭل ﺍﻟﺜﺎﻨﻴﺔ.
 .16ﻭﺒﻌﺩ ﺫﻟﻙ ﺍﻋﺘﻤﺩﺕ ﺍﻟﻠﺠﻨﺔ ﺨﻼل ﺍﺠﺘﻤﺎﻋﻬﺎ ﺍﻟﺭﺍﺒﻊ ﻭﺍﻟﺨﻤﺴﻴﻥ ﻤﺒﺎﺩﺉ ﺘﻭﺠﻴﻬﻴﺔ ﻟﻠﺒﻠﺩﺍﻥ ﻟﻭﻀﻊ ﻨﻬﺞ ﻤﺘﻌﺩﺩ
ﺍﻟﻤﺭﺍﺤل ﻟﺘﻨﻔﻴﺫ ﺨﻁﻁﻬﺎ ﻹﺩﺍﺭﺓ ﺇﺯﺍﻟﺔ  HPMPﻤﻥ ﺨﻼل ﻭﻀﻊ ﺨﻁﻁ ﺠﺎﻤﻌﺔ ﻟﺘﺤﻘﻴﻕ ﺍﻹﺯﺍﻟﺔ ﺍﻟﻜﺎﻤﻠﺔ ﻟﻠﻤﻭﺍﺩ .HCFC
ﻭﻴﺘﻌﻴﻥ ﻋﻠﻰ ﺍﻟﺒﻠﺩﺍﻥ ،ﺒﺤﺴﺏ ﺘﻭﺍﻓﺭ ﺍﻟﻤﻭﺍﺭﺩ ،ﺃﻥ ﺘﺴﺘﺨﺩﻡ ﻫﺫﻩ ﺍﻟﻤﺒﺎﺩﺉ ﺍﻟﺘﻭﺠﻴﻬﻴﺔ ﻟﻜﻲ ﺘﻀﻊ ﺒﺼﻭﺭﺓ ﺘﻔﺼﻴﻠﻴﺔ ﺍﻟﻤﺭﺤﻠﺔ
ﺍﻷﻭﻟﻰ ﻤﻥ ﺨﻁﻁ ﺇﺩﺍﺭﺓ ﺇﺯﺍﻟﺔ  HCFCﻭﺍﻟﺘﻲ ﺘﻌﺎﻟﺞ ﺍﻟﻜﻴﻔﻴﺔ ﺍﻟﺘﻲ ﻴﻤﻜﻥ ﺒﻬﺎ ﻟﻠﺒﻠﺩﺍﻥ ﺃﻥ ﺘﺤﻘﻕ ﺍﻟﺘﺠﻤﻴﺩ ﻓﻲ 2013
ﻭﺍﻟﺨﻔﺽ ﺒﻨﺴﺒﺔ  10ﻓﻲ ﺍﻟﻤﺎﺌﺔ ﻓﻲ  2015ﻤﻊ ﺘﻘﺩﻴﺭ ﻻﻋﺘﺒﺎﺭﺍﺕ ﺍﻟﺘﻜﺎﻟﻴﻑ ﺫﺍﺕ ﺍﻟﺼﻠﺔ .ﻭﻋﻠﻰ ﺫﻟﻙ ﺴﻴﺘﻌﻴﻥ ﻋﻠﻰ
ﺍﻟﺒﻠﺩﺍﻥ ﺍﻟﺘﻲ ﺘﺴﺘﺨﺩﻡ  HCFCﻓﻲ ﺨﺩﻤﺔ ﻨﻅﻡ ﺍﻟﺘﺒﺭﻴﺩ ﻓﻘﻁ ﺃﻥ ﺘﻀﻊ ﺨﻁﺔ ﺇﺩﺍﺭﺓ ﺇﺯﺍﻟﺔ  HCFCﺒﺄﻨﺸﻁﺔ ﻤﻤﺎﺜﻠﺔ ﻟﺘﻠﻙ
ﺍﻟﻤﻁﻠﻭﺒﺔ ﻤﻥ ﺨﻁﻁ ﺇﺩﺍﺭﺓ ﻏﺎﺯﺍﺕ ﺍﻟﺘﺒﺭﻴﺩ  RMPsﻭﺨﻁﻁ ﺇﺩﺍﺭﺓ ﺍﻹﺯﺍﻟﺔ ﺍﻟﻨﻬﺎﺌﻴﺔ  TPMPsﻓﻲ ﺤﻴﻥ ﺘﻀﻊ ﺍﻟﺒﻠﺩﺍﻥ
ﺍﻟﺘﻲ ﻟﺩﻴﻬﺎ ﻤﻨﺸﺌﺎﺕ ﺘﺼﻨﻴﻊ ﺘﻌﺘﻤﺩ ﻋﻠﻰ  HCFCﺃﻨﺸﻁﺔ ﻓﻲ ﺴﻴﺎﻕ ﺍﻟﺨﻁﻁ ﺍﻟﻭﻁﻨﻴﺔ ﺃﻭ ﺍﻟﻘﻁﺎﻋﻴﺔ ﺍﻟﻤﻌﺘﻤﺩﺓ ﻋﻠﻰ ﺍﻷﺩﺍﺀ
ﻭﺘﺘﻴﺢ ﺍﻟﻤﺒﺎﺩﺉ ﺍﻟﺘﻭﺠﻴﻬﻴﺔ ﺃﻴﻀﺎ ﻟﻠﺒﻠﺩﺍﻥ ﺍﻟﺘﻲ ﺘﺨﺘﺎﺭ ﺘﻨﻔﻴﺫ ﻤﺸﺎﺭﻴﻊ ﺍﻻﺴﺘﺜﻤﺎﺭ ﻗﺒل ﺍﺴﺘﻜﻤﺎل ﺨﻁﺔ ﺇﺩﺍﺭﺓ ﺇﺯﺍﻟﺔ HCFC
ﺃﻥ ﺘﻔﻌل ﺫﻟﻙ ﺒﺸﺭﻁ ﺃﻥ ﺘﺴﻔﺭ ﺍﻟﻤﻭﺍﻓﻘﺔ ﻋﻠﻰ ﻜل ﻤﺸﺭﻭﻉ ﻋﻥ ﺇﺯﺍﻟﺔ ﻟﻠﻤﻭﺍﺩ  HCFCﺘﺤﺴﺏ ﻋﻠﻰ ﺃﺴﺎﺱ ﺍﻻﺴﺘﻬﻼﻙ
ﺍﻟﻤﺤﺩﺩ ﻓﻲ ﺨﻁﺔ ﺇﺩﺍﺭﺓ ﺇﺯﺍﻟﺔ  HCFCﻜﻨﻘﻁﺔ ﺒﺩﺍﻴﺔ ﻟﺘﺤﻘﻴﻕ ﺍﻟﺨﻔﺽ ﺍﻟﺘﺠﻤﻴﻌﻲ ،ﻭﺇﻨﻪ ﻻ ﻴﻤﻜﻥ ﺍﻟﻤﻭﺍﻓﻘﺔ ﻋﻠﻰ ﻫﺫﻩ
ﺍﻟﻤﺸﺎﺭﻴﻊ ﺒﻌﺩ ﻋﺎﻡ  2010ﻤﺎ ﻟﻡ ﺘﻜﻥ ﺠﺯﺀﺍ ﻤﻥ ﺨﻁﺔ ﺇﺩﺍﺭﺓ ﺇﺯﺍﻟﺔ  .HCFCﻭﻓﻲ ﺤﺎﻟﺔ ﺍﺴﺘﺨﺩﺍﻡ ﻨﻬﺞ ﺍﻟﻤﺸﺭﻭﻉ
ﺍﻟﻤﻘﺭﺭ ،ﻴﻨﺒﻐﻲ ﺃﻥ ﻴﻭﻓﺭ ﺘﻘﺩﻴﻡ ﺍﻟﻤﺸﺭﻭﻉ ﺍﻷﻭﻟﻲ ﺇﺸﺎﺭﺓ ﺇﻟﻰ ﻜﻴﻔﻴﺔ ﺍﺭﺘﺒﺎﻁ ﻤﺸﺎﺭﻴﻊ ﺍﻟﺒﻴﺎﻨﺎﺕ ﺍﻟﻌﻤﻠﻴﺔ ﺒﺨﻁﺔ ﺇﺩﺍﺭﺓ ﺇﺯﺍﻟﺔ
17
 HCFCﻭﺇﺸﺎﺭﺓ ﺇﻟﻰ ﺍﻟﻭﻗﺕ ﺍﻟﺫﻱ ﻴﻤﻜﻥ ﺃﻥ ﺘﻘﺩﻡ ﻓﻴﻪ ﻫﺫﻩ ﺍﻟﺨﻁﺔ )ﺍﻟﻤﻘﺭﺭ .(39/54
 - 17ﻭﻋﻠﻰ ﺫﻟﻙ ،ﺠﺭﻯ ﺇﻋﺩﺍﺩ ﻭﺭﻗﺔ ﺍﻟﻤﻨﺎﻗﺸﺔ ﻫﺫﻩ ﻓﻲ ﻀﻭﺀ ﺍﻟﺴﻴﺎﺴﺎﺕ ﻭﺍﻟﻤﺒﺎﺩﺉ ﺍﻟﺘﻭﺠﻴﻬﻴﺔ ﺫﺍﺕ ﺍﻟﺼﻠﺔ ﺒﺎﻟﻤﻭﺍﺩ
 ،HCFCﻭﺍﻟﻤﻭﺠﻭﺩﺓ ﻓﻲ ﺍﻟﻤﺭﻓﻕ ﺍﻷﻭل ﺒﻬﺫﻩ ﺍﻟﻭﺜﻴﻘﺔ.
4-1

ﻋﺭﺽ ﻋﺎﻡ ﻻﺴﺘﺨﺩﺍﻤﺎﺕ ﺍﻟﻤﻭﺍﺩ ﺍﻟﻬﻴﺩﺭﻭﻜﻠﻭﺭﻭﻓﻠﻭﺭﻭﻜﺭﺒﻭﻨﻴﺔ )(HCFC

 .18ﺇﻥ ﺍﻻﺴﺘﻬﻼﻙ ﺍﻟﻜﻠﻲ ﻟﻠﻤﻭﺍﺩ ﺍﻟﻬﻴﺩﺭﻭﻜﻠﻭﺭﻭﻓﻠﻭﺭﻭﻜﺭﺒﻭﻨﻴﺔ ،ﺍﻟﺫﻱ ﺒﻠﻎ ﺤﺠﻤﻪ  396 100ﻁﻥ ﻤﺘﺭﻱ ﻓﻲ ﺠﻤﻴﻊ
ﺍﻟﺒﻠﺩﺍﻥ ﺍﻟﻌﺎﻤﻠﺔ ﺒﻤﻘﺘﻀﻰ ﺍﻟﻤﺎﺩﺓ  5ﻓﻲ ﺴﻨﺔ  2006ﻴﺯﻴﺩ ﻋﻥ ﻀﻌﻔﻲ ﺍﺴﺘﻬﻼﻙ ﺍﻟﻤﻭﺍﺩ ﺍﻟﻜﻠﻭﺭﻭﻓﻠﻭﺭﻭﻜﺭﺒﻭﻨﻴﺔ )(CFCs
ﺍﻟﺫﻱ ﺒﻠﻎ ﺤﺠﻤﻪ  189 830ﻁﻨﺎ ﻤﺘﺭﻴﺎ ،ﻭﺍﻟﺫﻱ ﺘﻡ ﺍﻹﺒﻼﻍ ﻋﻨﻪ ﻓﻲ ﺴﻨﺔ  ،1995ﻋﻨﺩﻤﺎ ﺘﻡ ﺍﻹﺒﻼﻍ ﻋﻥ ﺃﻗﺼﻰ ﻜﻤﻴﺔ
ﻋﻠﻰ ﺍﻹﻁﻼﻕ ﻤﻥ ﺍﻟﻤﻭﺍﺩ ﺍﻟﻜﻠﻭﺭﻭﻓﻠﻭﺭﻭﻜﺭﺒﻭﻨﻴﺔ .ﻏﻴﺭ ﺃﻥ ﺍﻷﺜﺭ ﺍﻟﺴﻠﺒﻲ ﺍﻟﺸﺎﻤل ﻟﻠﻤﻭﺍﺩ ﺍﻟﻬﻴﺩﺭﻭﻜﻠﻭﺭﻭﻓﻠﻭﺭﻭﻜﺭﺒﻭﻨﻴﺔ
ﻋﻠﻰ ﻁﺒﻘﺔ ﺍﻷﻭﺯﻭﻥ )ﺃﻱ  35 160ﻁﻨﺎ ﻤﻥ ﻗﺩﺭﺍﺕ ﺍﺴﺘﻨﻔﺎﺩ ﺍﻷﻭﺯﻭﻥ ﻓﻲ ﻤﺠﻤﻭﻋﻬﺎ( ﻜﺎﻥ ﺃﻗل ﻤﻥ ﺍﻷﺜﺭ ﺍﻟﺴﻠﺒﻲ ﻟﻠﻤﻭﺍﺩ
17

ﻴﺭﺩ ﺍﻟﻨﺹ ﺍﻟﻜﺎﻤل ﻟﻠﻤﻘﺭﺭ  39/54ﻓﻲ ﺍﻟﻤﺭﻓﻕ ﺍﻷﻭل ﺒﻬﺫﻩ ﺍﻟﻭﺜﻴﻘﺔ.
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ﺍﻟﻜﻠﻭﺭﻭﻓﻠﻭﺭﻭﻜﺭﺒﻭﻨﻴﺔ ) 176 405ﺃﻁﻨﺎﻥ ﺒﻘﺩﺭﺍﺕ ﺍﺴﺘﻨﻔﺎﺩ ﺍﻷﻭﺯﻭﻥ( ،ﻭﺫﻟﻙ ﺒﺴﺒﺏ ﻗﺩﺭﺘﻬﺎ ﺍﻷﻗل ﻋﻠﻰ ﺍﺴﺘﻨﻔﺎﺩ
18
ﺍﻷﻭﺯﻭﻥ.
.19
ﺍﻟﺘﺎﻟﻲ:

ﻴﻤﻜﻥ ﺘﺤﺩﻴﺩ ﺴﻤﺎﺕ ﺍﺴﺘﻬﻼﻙ ﻤﻭﺍﺩ  HCFCﻓﻲ ﺴﻨﺔ  2006ﻓﻲ ﺍﻟﺒﻠﺩﺍﻥ ﺍﻟﻌﺎﻤﻠﺔ ﺒﻤﻘﺘﻀﻰ ﺍﻟﻤﺎﺩﺓ  5ﻋﻠﻰ ﺍﻟﻨﺤﻭ
ﺃ(

ﻴﻤﺜل ﺍﺴﺘﻬﻼﻙ  HCFC-141bﻭ HCFC-142bﻭ 19HCFC-22ﺃﻜﺜﺭ ﻤﻥ  99ﻓﻲ ﺍﻟﻤﺎﺌﺔ ﻤﻥ
ﺍﻻﺴﺘﻬﻼﻙ ﺍﻟﻜﻠﻲ ﻟﻠﻤﻭﺍﺩ  ،HCFCﻭﻗﺩ ﺃﺒﻠﻎ ﻋﻥ ﻤﺴﺘﻭﻴﺎﺕ ﺼﻐﻴﺭﺓ ﻤﻥ  HCF-123ﻭHCF-133
) 0.6ﻓﻲ ﺍﻟﻤﺎﺌﺔ( ﻓﻲ ﻋﺩﺩ ﻗﻠﻴل ﺠﺩﺍ ﻤﻥ ﺍﻟﺒﻠﺩﺍﻥ؛
20

)ﺏ(

ﻴﻘل ﺍﺴﺘﻬﻼﻙ  HCFCﻓﻲ  71ﺒﻠﺩﺍ ﻋﻥ  360ﻁﻨﺎ ﻤﺘﺭﻴﺎ .ﻭﺃﻓﺎﺩﺕ  29ﺒﻠﺩﺍ ﺃﺨﺭﻯ
ﺍﺴﺘﻬﻼﻜﻬﺎ ﻜﺎﻥ ﺼﻔﺭﺍ ﺃﻭ ﻟﻡ ﺘﺒﻠﻎ ﻋﻥ ﺃﻱ ﺍﺴﺘﻬﻼﻙ؛

)ﺝ(

ﺘﺴﺘﺨﺩﻡ ﺍﻟﻤﺎﺩﺓ  HCFC-141bﻓﻲ  43ﻤﻥ ﺍﻟﺒﻠﺩﺍﻥ ﺍﻟﻌﺎﻤﻠﺔ ﺒﻤﻘﺘﻀﻰ ﺍﻟﻤﺎﺩﺓ  ،215ﻭﻜﺎﻥ ﺍﺴﺘﻬﻼﻙ 20
ﻤﻨﻬﺎ ﻴﻘل ﻋﻠﻰ  10ﺃﻁﻨﺎﻥ ﻤﻥ ﻗﺩﺭﺍﺕ ﺍﺴﺘﻨﻔﺎﺩ ﺍﻷﻭﺯﻭﻥ ) 91ﻁﻨﺎ ﻤﺘﺭﻴﺎ( ،ﺒﻴﻨﻤﺎ ﺘﺴﺘﺨﺩﻡ ﻤﺎﺩﺓ
 HCFC-142bﻓﻲ  19ﺒﻠﺩﺍ ﻓﻘﻁ 22ﻤﻥ ﺍﻟﺒﻠﺩﺍﻥ ﺍﻟﻌﺎﻤﻠﺔ ﺒﻤﻘﺘﻀﻰ ﺍﻟﻤﺎﺩﺓ  ،5ﻭﻜﺎﻥ ﺍﺴﺘﻬﻼﻙ  18ﺒﻠﺩﺍ
ﻤﻨﻬﺎ ﻴﻘل ﻋﻥ  10ﺃﻁﻨﺎﻥ ﺒﻘﺩﺭﺍﺕ ﺍﺴﺘﻨﻔﺎﺩ ﺍﻷﻭﺯﻭﻥ ) 154ﻁﻨﺎ ﻤﺘﺭﻴﺎ(؛

)ﺩ(

ﻭﻜﺎﻥ ﺍﺴﺘﻬﻼﻙ 23 73ﻤﻥ ﺍﻟﺒﻠﺩﺍﻥ ﺍﻟﻌﺎﻤﻠﺔ ﺒﻤﻘﺘﻀﻰ ﺍﻟﻤﺎﺩﺓ  5ﺍﻟﺒﺎﻟﻎ ﻋﺩﺩﻫﺎ  117ﺒﻠﺩﺍ ﻤﻥ ﺒﻴﻥ ﺍﻟﺒﻠﺩﺍﻥ
ﺍﻟﺘﻲ ﺃﺒﻠﻐﺕ ﻋﻥ ﺍﺴﺘﻬﻼﻙ ﺍﻟﻤﺎﺩﺓ  24HCFC-22ﻴﻘل ﻋﻥ  15ﺃﻁﻨﺎﻥ ﻤﻥ ﻗﺩﺭﺍﺕ ﺍﺴﺘﻨﻔﺎﺩ ﺍﻷﻭﺯﻭﻥ
) 182ﻁﻨﺎ ﻤﺘﺭﻴﺎ(؛

)ﻫ(

ﺘﺴﺘﻌﻤل ﺍﻟﻤﻭﺍﺩ ﺍﻟﻬﻴﺩﺭﻭﻜﻠﻭﺭﻭﻓﻠﻭﺭﻭﻜﺭﺒﻭﻨﻴﺔ ﺃﺴﺎﺴﺎ ﻓﻲ ﺘﺼﻨﻴﻊ ﻤﻨﺘﺠﺎﺕ ﺍﻟﺭﻏﺎﻭﻱ ) 32.5ﻓﻲ ﺍﻟﻤﺎﺌﺔ
ﻤﻥ ﺇﺠﻤﺎﻟﻲ ﺍﻻﺴﺘﻬﻼﻙ ﻤﻥ  (HCFCsﻭﻓﻲ ﺍﻟﻘﻁﺎﻋﻴﻥ ﺍﻟﻔﺭﻋﻴﻴﻥ ﻟﺘﺼﻨﻴﻊ ﺃﺠﻬﺯﺓ ﺍﻟﺘﺒﺭﻴﺩ ﻭﺨﺩﻤﺘﻬﺎ
) 66.2ﻓﻲ ﺍﻟﻤﺎﺌﺔ( .ﻭﺘﺴﺘﻌﻤل ﺃﻴﻀﺎ ﻜﻤﻴﺎﺕ ﺃﻗل ﻓﻲ ﻗﻁﺎﻋﺎﺕ ﺍﻻﻴﺭﻭﺼﻭل ) 0.2ﻓﻲ ﺍﻟﻤﺎﺌﺔ(
25
ﻭﺃﺠﻬﺯﺓ ﺇﻁﻔﺎﺀ ﺍﻟﺤﺭﻴﻕ ) 0.1ﻓﻲ ﺍﻟﻤﺎﺌﺔ( ﻭﺍﻟﻤﺫﻴﺒﺎﺕ ) 1.0ﻓﻲ ﺍﻟﻤﺎﺌﺔ(.

ﺇﻤﺎ ﺃﻥ

 .20ﺘﺸﻴﺭ ﻫﺫﻩ ﺍﻟﺒﻴﺎﻨﺎﺕ ﺇﻟﻰ ﺃﻥ ﻭﺠﻭﺩ ﺒﻀﻌﺔ ﺒﻠﺩﺍﻥ ﻟﺩﻴﻬﺎ ﻤﺴﺘﻭﻯ ﻋﺎل ﻤﻥ ﺍﺴﺘﻬﻼﻙ  HCFCﻭﻭﺠﻭﺩ ﻋﺩﺩ ﻜﺒﻴﺭ
ﻤﻥ ﺍﻟﻤﻨﺸﺂﺕ ﺍﻟﺼﻐﻴﺭﺓ ﻭﺍﻟﻤﺘﻭﺴﻁﺔ ﻓﻲ ﺍﻟﺒﻠﺩﺍﻥ ﺍﻟﻌﺎﻤﻠﺔ ﺒﻤﻘﺘﻀﻰ ﺍﻟﻤﺎﺩﺓ  5ﺍﻟﺘﻲ ﺘﺴﺘﻌﻤل  .HCFCﻭﻴﺅﻴﺩ ﻫﺫﻩ
ﺍﻻﺴﺘﻨﺘﺎﺠﺎﺕ ﺤﻘﻴﻘﺔ ﺃﻨﻪ ،ﺍﺴﺘﻨﺎﺩﺍ ﺇﻟﻰ ﺘﺤﻠﻴل ﻤﺸﺎﺭﻴﻊ ﺍﻟﺭﻏﺎﻭﻱ ﺍﻟﻔﺭﺩﻴﺔ ﺍﻟﻤﻤﻭﻟﺔ ،ﻓﺎﻥ ﺃﻜﺜﺭ ﻤﻥ  80ﻓﻲ ﺍﻟﻤﺎﺌﺔ ﻤﻥ
18
ﻻ ﺘﺘﻀﻤﻥ ﻫﺫﻩ ﺍﻷﺭﻗﺎﻡ ﺍﺴﺘﻬﻼﻙ ﺍﻟﻤﻭﺍﺩ ﺍﻟﻤﺴﺘﻨﻔﺩﺓ ﻟﻸﻭﺯﻭﻥ ﻓﻲ ﺠﻤﻬﻭﺭﻴﺔ ﻜﻭﺭﻴﺎ ﻭﺴﻨﻐﺎﻓﻭﺭﺓ ﻭﺍﻹﻤﺎﺭﺍﺕ ﺍﻟﻌﺭﺒﻴﺔ ﺍﻟﻤﺘﺤﺩﺓ )ﺃﻱ
ﺍﻟﺒﻠﺩﺍﻥ ﺍﻟﻌﺎﻤﻠﺔ ﺒﻤﻘﺘﻀﻰ ﺍﻟﻤﺎﺩﺓ  5ﺍﻟﺘﻲ ﻟﻡ ﺘﺤﺼل ﻋﻠﻰ ﻤﺴﺎﻋﺩﺍﺕ ﻤﻥ ﺍﻟﺼﻨﺩﻭﻕ ﺍﻟﻤﺘﻌﺩﺩ ﺍﻷﻁﺭﺍﻑ(.
19
ﻗﻴﻡ ﻗﺩﺭﺍﺕ ﺍﺴﺘﻨﻔﺎﺩ ﺍﻷﻭﺯﻭﻥ ﻟـ  HCFC-141bﻫﻲ  ،0.11ﻭﻟـ  HCFC-142bﻫﻲ  ،0.065ﻭﻟـ  HCFC-22ﻫﻲ .0.055
20
ﺇﻥ  27ﺒﻠﺩﺍ ﻤﻥ ﺍﻟﺒﻠﺩﺍﻥ ﺍﻟﺒﺎﻟﻎ ﻋﺩﺩﻫﺎ  29ﺒﻠﺩﺍ ﺘﺼﻨﻑ ﻜﺒﻠﺩﺍﻥ ﺍﺴﺘﻬﻼﻙ ﻤﻨﺨﻔﺽ.
21
ﺒﺎﺴﺘﺜﻨﺎﺀ  1 028.7ﻁﻨﺎ ﻤﻥ ﻗﺩﺭﺍﺕ ﺍﺴﺘﻨﻔﺎﺩ ﺍﻷﻭﺯﻭﻥ ) 9 352ﺃﻁﻨﺎﻥ ﻤﺘﺭﻴﺔ( ﺘﺴﺘﻬﻠﻜﻬﺎ ﺠﻤﻬﻭﺭﻴﺔ ﻜﻭﺭﻴﺎ ﻭﺴﻨﻐﺎﻓﻭﺭﺓ ﻭﺍﻹﻤﺎﺭﺍﺕ
ﺍﻟﻌﺭﺒﻴﺔ ﺍﻟﻤﺘﺤﺩﺓ.
22
ﺒﺎﺴﺘﺜﻨﺎﺀ  126.7ﻁﻨﺎ ﻤﻥ ﻗﺩﺭﺍﺕ ﺍﺴﺘﻨﻔﺎﺩ ﺍﻷﻭﺯﻭﻥ ) 1 949ﻁﻨﺎ ﻤﺘﺭﻴﺎ( ﺘﺴﺘﻬﻠﻜﻬﺎ ﺠﻤﻬﻭﺭﻴﺔ ﻜﻭﺭﻴﺎ ﻭﺴﻨﻐﺎﻓﻭﺭﺓ.
23
ﺒﺎﺴﺘﺜﻨﺎﺀ  1 213.9ﻁﻨﺎ ﻤﻥ ﻗﺩﺭﺍﺕ ﺍﺴﺘﻨﻔﺎﺩ ﺍﻷﻭﺯﻭﻥ ) 22 071ﻁﻨﺎ ﻤﺘﺭﻴﺎ( ﺘﺴﺘﻬﻠﻜﻬﺎ ﺠﻤﻬﻭﺭﻴﺔ ﻜﻭﺭﻴﺎ ﻭﺴﻨﻐﺎﻓﻭﺭﺓ ﻭﺍﻹﻤﺎﺭﺍﺕ
ﺍﻟﻌﺭﺒﻴﺔ ﺍﻟﻤﺘﺤﺩﺓ.
24
ﻜﺎﻥ  16ﺒﻠﺩﺍ ﺁﺨﺭ ﻤﻥ ﺍﻟﺒﻠﺩﺍﻥ ﺍﻟﻌﺎﻤﻠﺔ ﺒﻤﻘﺘﻀﻰ ﺍﻟﻤﺎﺩﺓ  5ﻗﺩ ﺃﺒﻠﻐﺕ ﻋﻥ ﺍﺴﺘﻬﻼﻙ  HCFC-22ﻓﻲ ﺴﻨﺔ  .2005ﻭﺘﺴﺘﺒﻌﺩ ﺠﻤﻬﻭﺭﻴﺔ
ﻜﻭﺭﻴﺎ ﻭﺴﻨﻐﺎﻓﻭﺭﺓ ﻭﺍﻹﻤﺎﺭﺍﺕ ﺍﻟﻌﺭﺒﻴﺔ ﺍﻟﻤﺘﺤﺩﺓ ﻤﻥ ﺍﻟﺘﺤﻠﻴل.
25
ﺍﻟﺩﺭﺍﺴﺎﺕ ﺍﻻﺴﺘﻘﺼﺎﺌﻴﺔ ﺍﻟﺘﻲ ﺃﺠﺭﺍﻫﺎ ﻴﻭﺌﻨﺩﻴﺒﻲ ﺒﺨﺼﻭﺹ  HCFCﻻﺜﻨﻰ ﻋﺸﺭﺓ ﺒﻠﺩﺍ ﻤﺨﺘﺎﺭﺓ ﻤﻥ ﺍﻟﺒﻠﺩﺍﻥ ﺍﻟﻌﺎﻤﻠﺔ ﺒﻤﻘﺘﻀﻰ ﺍﻟﻤﺎﺩﺓ
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ﻤﻨﺸﺂﺕ ﺍﻟﺭﻏﺎﻭﻱ ﺍﻟﺘﻲ ﺘﺤﻭﻟﺕ ﻤﻥ ﺘﻜﻨﻭﻟﻭﺠﻴﺎﺕ ﻗﺎﺌﻤﺔ ﻋﻠﻰ  CFCsﺇﻟﻰ ﺘﻜﻨﻭﻟﻭﺠﻴﺎﺕ ﻗﺎﺌﻤﺔ ﻋﻠﻰ  HCFCﻜﺎﻨﺕ
ﻤﻭﺠﻭﺩﺓ ﻓﻲ ﻤﺎ ﻻ ﻴﺯﻴﺩ ﻋﻥ  12ﺒﻠﺩﺍ ﻤﻥ ﺍﻟﺒﻠﺩﺍﻥ ﺍﻟﻌﺎﻤﻠﺔ ﺒﻤﻘﺘﻀﻰ ﺍﻟﻤﺎﺩﺓ  .5ﻭﺒﻨﻔﺱ ﺍﻟﻁﺭﻴﻘﺔ ،ﺘﺸﻴﺭ ﺍﻟﺘﻘﺩﻴﺭﺍﺕ ﺇﻟﻰ ﺃﻥ
ﺃﻜﺜﺭ ﻤﻥ  70ﻓﻲ ﺍﻟﻤﺎﺌﺔ ﻤﻥ ﺠﻤﻴﻊ ﻤﻨﺸﺂﺕ ﺍﻟﺭﻏﺎﻭﻱ ﻓﻲ ﺍﻟﺒﻠﺩﺍﻥ ﺍﻟﻌﺎﻤﻠﺔ ﺒﻤﻘﺘﻀﻰ ﺍﻟﻤﺎﺩﺓ  5ﻜﺎﻥ ﺍﺴﺘﻬﻼﻜﻬﺎ ﺍﻟﺴﻨﻭﻱ ﻤﻥ
 CFCﻴﻘل ﻋﻥ  40ﻁﻨﺎ ﻤﻥ ﻗﺩﺭﺍﺕ ﺍﺴﺘﻨﻔﺎﺩ ﺍﻷﻭﺯﻭﻥ ﻓﻲ ﺍﻟﺴﻨﺔ.
 .21ﻭﺒﻌﺩ ﺃﻥ ﺃﺨﺫﺕ ﻫﺫﻩ ﺍﻟﻭﺜﻴﻘﺔ ﻓﻲ ﺍﻻﻋﺘﺒﺎﺭ ﺃﻥ ﻨﺤﻭ  99ﻓﻲ ﺍﻟﻤﺎﺌﺔ ﻤﻥ ﺍﺴﺘﻬﻼﻙ  HCFCﻴﺤﺩﺙ ﻓﻲ ﻗﻁﺎﻋﻲ
ﺍﻟﺭﻏﺎﻭﻱ ﻭﺍﻟﺘﺒﺭﻴﺩ ،ﻟﻡ ﺘﺘﻨﺎﻭل ﺴﻭﻯ ﻫﺫﻩ ﺍﻟﻘﻁﺎﻋﻴﻥ ﻻﻜﺘﺴﺎﺏ ﺍﻟﺨﺒﺭﺍﺕ ﻭﺘﺤﻘﻴﻕ ﻨﺘﺎﺌﺞ ﻤﺒﻜﺭﺓ ﻓﻲ ﺨﻔﺽ ﺍﺴﺘﻬﻼﻙ
 HCFCﻋﻠﻰ ﺍﻟﻤﺴﺘﻭﻯ ﺍﻟﻭﻁﻨﻲ .ﻏﻴﺭ ﺃﻨﻪ ﺴﻴﻜﻭﻥ ﻤﻥ ﺍﻟﻀﺭﻭﺭﻱ ﻓﻲ ﺍﻟﻭﻗﺕ ﺍﻟﻤﻨﺎﺴﺏ ﻭﻀﻊ ﻓﻬﻡ ﻤﻤﺎﺜل ﻟﻠﺘﻜﻨﻭﻟﻭﺠﻴﺎ
ﻭﺍﻟﻬﻴﺎﻜل ﺍﻟﺘﻜﻠﻴﻔﻴﺔ ﻟﻠﻘﻁﺎﻋﺎﺕ ﺍﻟﻤﺘﺒﻘﻴﺔ ﺍﻟﺘﻲ ﺘﺴﺘﻬﻠﻙ ﻓﻴﻬﺎ ﺍﻟﻤﻭﺍﺩ .HCFC

ﺜﺎﻨﻴﺎ  -ﺍﻟﺘﻜﺎﻟﻴﻑ ﺍﻹﻀﺎﻓﻴﺔ ﻹﺯﺍﻟﺔ ﺍﺴﺘﻬﻼﻙ  HCFCﻓﻲ ﻗﻁﺎﻉ ﺍﻟﺭﻏﺎﻭﻱ
 .22ﻤﻥ ﺨﻼل ﺍﻟﻤﺴﺎﻋﺩﺓ ﺍﻟﺘﻲ ﻗﺩﻤﻬﺎ ﺍﻟﺼﻨﺩﻭﻕ ﺍﻟﻤﺘﻌﺩﺩ ﺍﻷﻁﺭﺍﻑ ﺘﻤﺕ ﺇﺯﺍﻟﺔ  89 370ﻁﻨﺎ ﻤﻥ ﻗﺩﺭﺍﺕ ﺍﺴﺘﻨﻔﺎﺩ
ﺍﻷﻭﺯﻭﻥ ﻟﻠﻤﻭﺍﺩ ﺍﻟﻜﻠﻭﺭﻭﻓﻠﻭﺭﻭﻜﺭﺒﻭﻨﻴﺔ ) (CFCsﺍﻟﺘﻲ ﺘﺴﺘﺨﺩﻡ ﻜﻌﻭﺍﻤل ﻨﻔﺦ ﺍﻟﺭﻏﺎﻭﻱ ،ﻭﺫﻟﻙ ﻓﻲ ﺍﻟﺒﻠﺩﺍﻥ ﺍﻟﻌﺎﻤﻠﺔ
ﺒﻤﻘﺘﻀﻰ ﺍﻟﻤﺎﺩﺓ  .5ﻭﺘﺸﻤل ﻫﺫﻩ ﻤﺎﺩﺓ  CFC-11ﺍﻟﺘﻲ ﺘﺴﺘﻌﻤل ﻓﻲ ﺘﺼﻨﻴﻊ ﺭﻏﺎﻭﻱ ﺍﻟﺒﻭﻟﻴﻭﺭﻴﺜﻴﻥ ﺍﻟﺼﻠﺒﺔ ﻭﻤﺎﺩﺓ CFC-
 12ﻓﻲ ﺭﻏﺎﻭﻱ ﺍﻟﺒﻭﻟﻴﺜﻴﻠﻴﻥ ﻭﺍﻟﺒﻭﻟﻴﺴﺘﺭﻴﻥ ﺍﻟﻤﺴﺤﻭﺒﺔ ﺒﺎﻟﻀﻐﻁ .ﻭﺍﺨﺘﺎﺭﺕ ﺍﻟﺒﻠﺩﺍﻥ ﺍﻟﻌﺎﻤﻠﺔ ﺒﻤﻘﺘﻀﻰ ﺍﻟﻤﺎﺩﺓ 5
ﺘﻜﻨﻭﻟﻭﺠﻴﺎﺕ ﻤﺴﺘﺩﻴﻤﺔ ﻹﺯﺍﻟﺔ  CFC-11ﺍﻟﻤﺴﺘﻌﻤﻠﺔ ﻓﻲ ﻗﻁﺎﻋﻲ ﺍﻟﺭﻏﺎﻭﻱ ﺍﻟﺼﻠﺒﺔ ﻭﺍﻟﺭﻏﺎﻭﻱ ﺍﻟﻐﺸﺎﺌﻴﺔ ﺍﻟﻤﺩﻤﺠﺔ ،ﺒﻤﺎ ﻓﻲ
ﺫﻟﻙ ﺍﻟﻨﻅﻡ ﺍﻟﻘﺎﺌﻤﺔ ﻋﻠﻰ ﺍﻟﻤﺎﺀ ﻭﺍﻟﻬﻴﺩﺭﻭﻜﺭﺒﻭﻥ ) (pentanesﻟﻠﻤﻨﺸﺂﺕ ﺍﻟﺘﻲ ﻴﻤﻜﻥ ﺃﻥ ﺘﺸﻐل ﺒﺸﻜل ﻤﺄﻤﻭﻥ ﻤﻌﺩﺍﺕ ﺇﻨﺘﺎﺝ
ﺍﻟﺭﻏﻭﺓ ﺒﺎﺴﺘﻌﻤﺎل ﻤﻭﺍﺩ ﻗﺎﺒﻠﺔ ﻟﻼﺸﺘﻌﺎل ،ﺒﺎﻹﻀﺎﻓﺔ ﺇﻟﻰ  HCFCsﻜﺘﻜﻨﻭﻟﻭﺠﻴﺎ ﺍﻨﺘﻘﺎﻟﻴﺔ .ﻭﻗﺩ ﻋﻠل ﺍﺴﺘﻌﻤﺎل HCFCs
ﻜﻌﻭﺍﻤل ﻨﻔﺦ ﺒﺩﻴﻠﺔ ﻤﺎ ﻨﺴﺒﺘﻪ  40ﻓﻲ ﺍﻟﻤﺎﺌﺔ ﺘﻘﺭﻴﺒﺎ ﻤﻥ ﺠﻤﻴﻊ ﻤﻭﺍﺩ  HCFCﺍﻟﺘﻲ ﺘﻤﺕ ﺇﺯﺍﻟﺘﻬﺎ .ﻭﻗﺩ ﺃﺯﻴل ﺍﺴﺘﻌﻤﺎل
 CFC-11ﻭ CFC-12ﻓﻲ ﻗﻁﺎﻋﺎﺕ ﺍﻟﺭﻏﺎﻭﻱ ﺍﻷﺨﺭﻯ ﺍﻟﻔﺭﻋﻴﺔ ﺒﺎﺴﺘﻌﻤﺎل ﺘﻜﻨﻭﻟﻭﺠﻴﺎﺕ ﺘﺤﻭﻴل ﻤﺴﺘﺩﻴﻤﺔ.26
 .23ﻓﻲ ﻤﻌﻅﻡ ﺍﻟﺒﻠﺩﺍﻥ ﻏﻴﺭ ﺍﻟﻌﺎﻤﻠﺔ ﺒﻤﻭﺠﺏ ﺍﻟﻤﺎﺩﺓ  ،5ﺍﺴﺘﻌﻤﻠﺕ ﺘﻜﻨﻭﻟﻭﺠﻴﺎﺕ ﻨﻔﺦ ﺍﻟﺭﻏﺎﻭﻱ ﺍﻟﻘﺎﺌﻤﺔ ﻋﻠﻰ ﺍﺴﺘﻌﻤﺎل
ﻤﻭﺍﺩ ﻫﻴﺩﺭﻭﻓﻠﻭﺭﻭ ﻜﺭﺒﻭﻨﻴﺔ )) (HFCsﻭﻫﻲ ﺃﺴﺎﺴﺎ  HFC-365mfc ،HFC-245faﻭﺍﻟﻤﺎﺩﺓ ﺍﻟﺘﻲ ﻴﺨﻠﻁ ﻤﻌﻬﺎ ﻭﻫﻲ
 (HFC-365mfc/HFC227eaﻭﻤﻴﺜﻴل ﻓﻭﺭﻤﻴﺕ ،ﻭﺍﻟﺘﻜﻨﻭﻟﻭﺠﻴﺎﺕ ﺍﻷﻗل ﺍﻨﺘﺸﺎﺭﺍ ،ﺍﺴﺘﻌﻤﻠﺕ ﻜﺒﺩﺍﺌل ﻟﻤﻭﺍﺩ HCFCs
ﺍﻟﺘﻲ ﺍﺴﺘﻌﻤﻠﺕ ﻓﻲ ﺍﻟﺒﺩﺍﻴﺔ ﻜﺘﻜﻨﻭﻟﻭﺠﻴﺎﺕ ﺇﺯﺍﻟﺔ ﺍﻨﺘﻘﺎﻟﻴﺔ ﻋﻠﻰ ﻏﺭﺍﺭ ﺍﻟﻁﺭﻴﻘﺔ ﺍﻟﻤﺘﺒﻌﺔ ﻓﻲ ﺍﻟﺒﻠﺩﺍﻥ ﺍﻟﻌﺎﻤﻠﺔ ﺒﻤﻘﺘﻀﻰ ﺍﻟﻤﺎﺩﺓ
 .5ﻭﺒﺎﻟﺭﻏﻡ ﻤﻥ ﺃﻥ ﺘﻭﺍﻓﺭ ﻫﺫﻩ ﺍﻟﺘﻜﻨﻭﻟﻭﺠﻴﺎﺕ ﻤﺤﺩﻭﺩ ﻓﻲ ﺍﻟﺒﻠﺩﺍﻥ ﺍﻟﻌﺎﻤﻠﺔ ﺒﻤﻘﺘﻀﻰ ﺍﻟﻤﺎﺩﺓ  5ﻟﻌﺩﻡ ﻭﺠﻭﺩ ﻁﻠﺏ ﻋﻠﻴﻬﺎ،
ﻓﺎﻨﻪ ﻴﻤﻜﻥ ﺍﺴﺘﻌﻤﺎﻟﻬﺎ ﻓﻲ ﺍﻟﺒﻠﺩﺍﻥ ﺍﻟﻌﺎﻤﻠﺔ ﺒﻤﻘﺘﻀﻰ ﺍﻟﻤﺎﺩﺓ  5ﺃﻴﻀﺎ ﻹﺯﺍﻟﺔ  HCFCsﻜﻌﻭﺍﻤل ﻨﻔﺦ.
1-2

ﻨﻁﺎﻕ ﺍﻟﺘﻜﺎﻟﻴﻑ ﻹﺯﺍﻟﺔ HCFCs

 .24ﻋﻠﻰ ﻏﺭﺍﺭ ﺇﺯﺍﻟﺔ  CFCsﻓﻲ ﺍﺴﺘﺨﺩﺍﻤﺎﺕ ﺍﻟﺭﻏﺎﻭﻱ ،ﺘﻌﺘﻤﺩ ﺍﻟﺘﻜﺎﻟﻴﻑ ﺍﻟﺭﺃﺴﻤﺎﻟﻴﺔ ﺍﻹﻀﺎﻓﻴﺔ ﻟﻠﺘﺤﻭل ﻤﻥ
 HCFCsﺇﻟﻰ ﺘﻜﻨﻭﻟﻭﺠﻴﺎﺕ ﻏﻴﺭ ﻤﺒﻴﻨﺔ ﻋﻠﻰ ﻤﻭﺍﺩ ﻤﺴﺘﻨﻔﺩﺓ ﻟﻸﻭﺯﻭﻥ ،ﺘﻌﺘﻤﺩ ﻋﻠﻰ ﻤﻌﺩﺍﺕ ﺨﻁ ﺍﻷﺴﺎﺱ ﺍﻟﻘﺎﺌﻤﺔ ﻟﺩﻯ
ﺍﻟﻤﻨﺸﺄﺓ؛ ﻭﻨﻭﻉ ﻤﻨﺘﺠﺎﺕ ﺍﻟﺭﻏﺎﻭﻱ ﺍﻟﺠﺎﺭﻱ ﺇﻨﺘﺎﺠﻬﺎ ﻭﺤﺠﻡ ﺍﻹﻨﺘﺎﺝ؛ ﻭﻋﻭﺍﻤل ﺍﻟﻀﺦ ﺍﻟﺒﺩﻴﻠﺔ ﺍﻟﻤﺨﺘﺎﺭﺓ؛ ﻭﻤﻭﻗﻊ ﺍﻟﻤﻨﺸﺄﺓ،
ﻭﺍﻟﺫﻱ ﻴﻤﻜﻥ ﻓﻲ ﺤﺎﻻﺕ ﻋﺩﺓ ﺃﻥ ﻴﻜﻭﻥ ﻋﺎﻤﻼ ﻤﻬﻤﺎ ﻓﻲ ﻗﺭﺍﺭ ﺍﺨﺘﻴﺎﺭ ﺍﻟﺘﻜﻨﻭﻟﻭﺠﻴﺎ ﺍﻟﺘﻲ ﺘﺴﺘﻌﻤل ﻤﻭﺍﺩﺍ ﻗﺎﺒﻠﺔ ﻟﻼﺸﺘﻌﺎل.

26
ﺃﺯﻴﻠﺕ ﻤﺎﺩﺓ  CFC-12ﺍﻟﻤﺴﺘﻌﻤﻠﺔ ﻹﻨﺘﺎﺝ ﻭﺭﻗﺎﺕ ﺭﻏﺎﻭﻱ ﺍﻟﺒﻭﻟﻴﺘﻴﻠﻴﻥ ﻭﺍﻟﺒﻭﻟﻴﺴﺘﺭﻴﻥ ﺍﻟﻤﺴﺤﻭﺒﺔ ﺒﺎﻟﻀﻐﻁ ،ﺃﺯﻴﻠﺕ ﺃﺴﺎﺴﺎ ﺒﺎﺴﺘﻌﻤﺎل
ﺍﻟﺒﻭﺘﻴﻥ ﻭﻏﺎﺯ ﺍﻟﺒﺘﺭﻭل ﺍﻟﻤﺴﻴل ) .(LPGﻭﺃﺯﻴل  CFC-11ﻓﻲ ﺍﻟﻘﻁﺎﻉ ﺍﻟﻔﺭﻋﻲ ﻷﻟﻭﺍﺡ ﺭﻏﺎﻭﻱ ﺍﻟﺒﻭﻟﻴﻭﺭﻴﺜﻴﻥ ﺍﻟﻤﺭﻨﺔ ﺒﺎﺴﺘﻌﻤﺎل ﻜﻠﻭﺭﻴﺩ
ﺍﻟﻤﻴﺜﻴﻠﻴﻥ ،ﻭﺜﺎﻨﻲ ﺃﻜﺴﻴﺩ ﺍﻟﻜﺭﺒﻭﻥ ﺍﻟﻤﺴﻴل ﺒﻴﻨﻤﺎ ﺃﺯﻴﻠﺕ ﻤﺎﺩﺓ  CFC-11ﺍﻟﻤﺴﺘﻌﻤﻠﺔ ﻓﻲ ﺭﻏﺎﻭﻱ ﺍﻟﺒﻭﻟﻴﻭﺭﻴﺘﻴﻥ ﺍﻟﻤﺼﺒﻭﺒﺔ ﺒﺎﺴﺘﻌﻤﺎل ﺍﻟﻨﻅﻡ ﺍﻟﻘﺎﺌﻤﺔ
ﻋﻠﻰ ﺍﻟﻤﺎﺀ.

15
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ﻨﻁﺎﻗﺎﺕ ﺍﻟﺘﻜﺎﻟﻴﻑ ﺍﻟﺭﺃﺴﻤﺎﻟﻴﺔ ﺍﻹﻀﺎﻓﻴﺔ
 .25ﺤﺴﺒﻤﺎ ﻁﻠﺏ ﻓﻲ ﺍﻟﻤﻘﺭﺭ ) 37/53ﻁ( ،ﺃﻋﺩ ﺘﻘﺩﻴﺭﺍﻥ ﻤﺘﻭﺍﺯﻴﺎﻥ ﻟﻠﺘﻜﺎﻟﻴﻑ ﺍﻟﺭﺃﺴﻤﺎﻟﻴﺔ ﺍﻹﻀﺎﻓﻴﺔ ﺒﺨﺼﻭﺹ
ﻤﻌﺎﻴﻴﺭ ﺍﻟﺘﻜﺎﻟﻴﻑ/ﻨﻁﺎﻗﺎﺕ ﺍﻟﺘﻜﺎﻟﻴﻑ ﺒﺎﻟﻌﻼﻗﺔ ﺇﻟﻰ ﺍﻟﺘﻜﻨﻭﻟﻭﺠﻴﺎﺕ ﺍﻟﺒﺩﻴﻠﺔ ﻟﻤﻭﺍﺩ  HCFCﻓﻲ ﺍﺴﺘﺨﺩﺍﻤﺎﺕ ﺍﻟﺭﻏﺎﻭﻱ .ﻭﻗﺎﻡ
ﺃﺤﺩﻫﻤﺎ ﻋﻠﻰ ﺇﻋﺎﺩﺓ ﺘﻬﻴﺌﺔ ﺍﻟﻤﻌﺩﺍﺕ ﺍﻟﺤﺎﻟﻴﺔ ﻭﺍﻵﺨﺭ ﻋﻠﻰ ﺍﺴﺘﺒﺩﺍل ﺍﻟﻤﻌﺩﺍﺕ ﺍﻟﺤﺎﻟﻴﺔ ﻭﺇﺤﻼل ﺍﻟﺘﻜﻨﻭﻟﻭﺠﻴﺎ ﺍﻟﺒﺩﻴﻠﺔ ﻤﺤﻠﻬﺎ:
ﺍﻷﺠﻬﺯﺓ ﺍﻟﻘﺎﺌﻤﺔ ﻋﻠﻰ ﺍﺴﺘﻌﻤﺎل ﺍﻟﻤﺎﺀ ،ﻭﺍﻟﻤﻭﺍﺩ ﺍﻟﻬﻴﺩﺭﻭﻜﺭﺒﻭﻨﻴﺔ )ﻜﻼ ﻤﻥ ﻤﺎﺩﺓ  pentaneﻭﻤﺎﺩﺓ ،(cyclopentane
ﻭ HFC-245faﻭ .methyl formateﻭﻴﺸﺭﺡ ﺍﻟﻭﺼﻑ ﺃﺩﻨﺎﻩ ﺃﺴﺒﺎﺏ ﺍﻟﺘﻘﺩﻴﺭﻴﻥ ﺍﻟﻤﺘﻭﺍﺯﻴﻴﻥ.
.26

ﻟﻠﺘﺤﻭل ﻤﻥ  HCFCsﺇﻟﻰ  ،HFCﺃﻭ ﺍﻷﺠﻬﺯﺓ ﺍﻟﻌﺎﻤﻠﺔ ﺒﺎﻟﻤﺎﺀ ،ﺃﻭ ﺘﻜﻨﻭﻟﻭﺠﻴﺎ :methyl formate
ﺃ(

ﺍﺴﺘﻨﺎﺩﺍ ﺇﻟﻰ ﺍﻟﺴﻴﺎﺴﺎﺕ ﺍﻟﺤﺎﻟﻴﺔ ،ﻟﻥ ﻴﺘﻁﻠﺏ ﺍﻷﻤﺭ ﺘﻜﺎﻟﻴﻑ ﺭﺃﺴﻤﺎﻟﻴﺔ ﺇﻀﺎﻓﻴﺔ ﻻﺴﺘﺒﺩﺍل ﺍﻟﻤﻌﺩﺍﺕ
ﺍﻟﻤﻭﺠﻭﺩﺓ ﻟﺠﻤﻴﻊ ﺍﻟﻤﻨﺸﺂﺕ ﺍﻟﻤﻨﺘﺠﺔ ﻟﺭﻏﺎﻭﻱ ﺍﻟﺒﻭﻟﻴﻭﺭﻴﺜﻴﻥ ﺍﻟﺼﻠﺒﺔ ﻭﺭﻏﺎﻭﻱ ﺍﻷﻏﺸﻴﺔ ﺍﻟﻤﺩﻤﺠﺔ ﺍﻟﺘﻲ
ﻋﺩّﻟﺕ ﻤﺭﺍﻓﻕ ﺍﻹﻨﺘﺎﺝ ﻟﺘﺴﻤﺢ ﺒﺎﻻﺴﺘﻌﻤﺎل ﺍﻟﻤﺅﻗﺕ ﻟﻌﻭﺍﻤل ﺍﻟﻨﻔﺦ ﺍﻟﺘﻲ ﺘﺤﺘﻭﻱ ﻋﻠﻰ  ،HCFCﻭﺫﻟﻙ
ﺒﻤﺴﺎﻋﺩﺓ ﻤﻥ ﺍﻟﺼﻨﺩﻭﻕ ﺍﻟﻤﺘﻌﺩﺩ ﺍﻷﻁﺭﺍﻑ ،ﺇﻻ ﺇﺫﺍ ﻜﺎﻨﺕ ﺍﻟﺤﺎﺠﺔ ﻟﻬﺎ ﻤﺎ ﻴﺒﺭﺭﻫﺎ ﻤﻥ ﺍﻟﻨﺎﺤﻴﺔ ﺍﻟﺘﻘﻨﻴﺔ
ﻭﺘﻡ ﺒﻴﺎﻨﻬﺎ ﺒﺎﻟﻜﺎﻤل .27ﻭﺴﻭﻑ ﻴﺘﻁﻠﺏ ﺍﻷﻤﺭ ﺘﻜﺎﻟﻴﻑ ﻤﺘﻌﻠﻘﺔ ﺒﻨﻘل ﺍﻟﺘﻜﻨﻭﻟﻭﺠﻴﺎ ،ﻭﺍﻟﺘﺩﺭﻴﺏ،
ﻭﺍﻟﺘﺠﺎﺭﺏ ،ﻭﺍﻟﺘﺩﺸﻴﻥ ) ،(commissioningﻟﺘﻜﻴﻴﻑ ﺍﻟﺘﻜﻨﻭﻟﻭﺠﻴﺎﺕ ﺍﻟﺒﺩﻴﻠﺔ ﻤﻊ ﺍﻟﻅﺭﻭﻑ ﺍﻟﻤﺤﻠﻴﺔ؛

)ﺏ(

ﺴﺘﻨﻁﺒﻕ ﻨﻔﺱ ﺍﻟﺸﺭﻭﻁ ﺍﻟﻤﺫﻜﻭﺭﺓ ﻓﻲ ﺍﻟﻔﻘﺭﺓ )ﺃ( ﺃﻋﻼﻩ ﻋﻠﻰ ﺍﻟﻤﻨﺸﺂﺕ ﺍﻟﺘﻲ ﻋﺩﻟﺕ ﻤﻌﺩﺍﺘﻬﺎ ﺍﻟﻤﻌﺘﻤﺩﺓ
ﻋﻠﻰ  CFCﺃﻭ ﺍﺴﺘﺒﺩﺍﻟﻬﺎ ﻤﻥ ﺃﺠل ﺍﺴﺘﻌﻤﺎﻟﻬﺎ ﻤﻊ  ،HCFCﺒﺩﻭﻥ ﻤﺴﺎﻋﺩﺓ ﻤﻥ ﺍﻟﺼﻨﺩﻭﻕ ﺍﻟﻤﺘﻌﺩﺩ
ﺍﻷﻁﺭﺍﻑ ،ﻷﻨﻪ ﻗﺩ ﻴﻜﻭﻥ ﻟﺩﻯ ﻫﺫﻩ ﺍﻟﻤﻨﺸﺂﺕ ﺨﻁ ﺃﺴﺎﺱ ﻤﻤﺎﺜل ﻟﻠﻤﻨﺸﺂﺕ ﺍﻟﺘﻲ ﺘﻠﻘﺕ ﺍﻟﻤﺴﺎﻋﺩﺓ ﻤﻥ
ﺍﻟﺼﻨﺩﻭﻕ ﺍﻟﻤﺘﻌﺩﺩ ﺍﻷﻁﺭﺍﻑ .ﻭﺒﺎﻟﻤﺜل ،ﺴﺘﻨﻁﺒﻕ ﻨﻔﺱ ﺍﻟﺸﺭﻭﻁ ﻋﻠﻰ ﺍﻟﻤﻨﺸﺂﺕ ﺍﻟﺘﻲ ﻗﺎﻤﺕ ﺒﺘﺭﻜﻴﺏ
ﻤﺭﺍﻓﻕ ﺠﺩﻴﺩﺓ ﺒﻤﻘﺼﻁﺎﺕ ﺍﻟﻀﻐﻁ ﺍﻟﻌﺎﻟﻲ .ﻭﻴﻤﻜﻥ ﺃﻥ ﺘﺩﻋﻭ ﺍﻟﺤﺎﺠﺔ ﺇﻟﻰ ﻤﺴﺎﻋﺩﺓ ﻓﻲ ﻤﺠﺎﻻﺕ ﻨﻘل
ﺍﻟﺘﻜﻨﻭﻟﻭﺠﻴﺎ ﻭﺍﻟﺘﺩﺭﻴﺏ ﻭﺍﻟﺘﺠﺎﺭﺏ ﻭﺍﻟﺘﺩﺸﻴﻥ؛

)ﺝ(

ﻗﺩ ﻻ ﺘﺩﻋﻭ ﺍﻟﺤﺎﺠﺔ ﺇﻟﻰ ﺘﻜﻠﻔﺔ ﺭﺃﺴﻤﺎﻟﻴﺔ ﻹﻋﺎﺩﺓ ﺘﻬﻴﺌﺔ ﻤﻌﺩﺍﺕ ﺨﻁ ﺍﻷﺴﺎﺱ ﺍﻟﺤﺎﻟﻴﺔ ﺃﻭ ﺍﺴﺘﺒﺩﺍﻟﻬﺎ
ﻭﻟﻨﻘل ﺍﻟﺘﻜﻨﻭﻟﻭﺠﻴﺎ ﻭﺍﻟﺘﺩﺭﻴﺏ ﻭﺍﻟﺘﺠﺎﺭﺏ ﻭﺍﻟﺘﺩﺸﻴﻥ ﻓﻘﻁ ﻓﻲ ﺤﺎﻟﺔ ﺍﻟﻤﻨﺸﺂﺕ ﺍﻟﺘﻲ ﻤﺎ ﺯﺍﻟﺕ ﺘﻨﺘﺞ
ﺭﻏﺎﻭﻱ  HCFC-141bﺒﺎﺴﺘﺨﺩﺍﻡ ﻤﺭﺍﻓﻕ ﺍﻟﺨﻠﻁ ﺍﻟﻴﺩﻭﻱ ،ﻭﺭﺒﻤﺎ ﻜﺎﻥ ﻟﺩﻴﻬﺎ ﻤﻘﺼﻁﺎﺕ ﺍﻟﻀﻐﻁ
ﺍﻟﻤﻨﺨﻔﺽ ﺍﻟﺘﻲ ﺠﺭﻯ ﺘﺭﻜﻴﺒﻬﺎ ﺇﻤﺎ ﺒﻌﺩ ﺘﺎﺭﻴﺦ ﺍﻟﻘﻁﻊ ﺍﻟﻤﺅﻫل ﺍﻟﺤﺎﻟﻲ ﻭﻫﻭ  25ﻴﻭﻟﻴﻭ/ﺘﻤﻭﺯ ،1995
ﺃﻭ ﺍﻟﺘﻲ ﻟﻡ ﺘﻜﻥ ﻤﺅﻫﻠﺔ ﻟﻠﺘﻤﻭﻴل ﻓﻲ ﺃﺜﻨﺎﺀ ﺘﺩﺨل ﺍﻟﺼﻨﺩﻭﻕ ﺍﻟﻤﺘﻌﺩﺩ ﺍﻷﻁﺭﺍﻑ .ﻏﻴﺭ ﺃﻥ ﺃﺴﻠﻭﺏ
ﺍﻟﺘﻤﻭﻴل ﺴﻴﻌﺘﻤﺩ ﻋﻠﻰ ﻗﻭﺍﻋﺩ ﺍﻷﻫﻠﻴﺔ ﺍﻟﺘﻲ ﻗﺩ ﺘﻘﺭﺭﻫﺎ ﺍﻟﻠﺠﻨﺔ ﺍﻟﺘﻨﻔﻴﺫﻴﺔ .ﻭﺒﻨﺎﺀ ﻋﻠﻴﻪ ،ﻓﺈﻥ ﻤﻌﺎﻴﻴﺭ
ﺍﻟﺘﻜﺎﻟﻴﻑ ﻟﺒﺩﻴل ﺍﻹﺤﻼل ﻗﺩ ﺘﻡ ﺘﻘﺩﻴﺭﻫﺎ ﻟﻤﻭﺍﺠﻬﺔ ﻤﺜل ﻫﺫﺍ ﺍﻻﺤﺘﻤﺎل.

 .27ﺇﻥ ﺍﻟﺘﺤﻭل ﺇﻟﻰ ﺘﻜﻨﻭﻟﻭﺠﻴﺎﺕ ﻗﺎﺌﻤﺔ ﻋﻠﻰ ﻤﺎﺩﺓ ﺍﻟﺒﻨﺘﻴﻥ ﺒﺎﻟﻨﺴﺒﺔ ﻟﻠﻤﻨﺸﺂﺕ ﺍﻟﺘﻲ ﺘﻨﺘﺞ ﺭﻏﺎﻭﻱ ﺼﻠﺒﺔ ﺃﻭ ﺭﻏﺎﻭﻱ
ﺍﻟﺒﻭﻟﻴﻭﺭﻴﺘﻴﻥ ﺍﻟﻐﺸﺎﺌﻴﺔ ﺍﻟﻤﺩﻤﺠﺔ ﺴﻴﻨﻁﻭﻱ ﻋﻠﻰ ﺘﻜﺎﻟﻴﻑ ﺭﺃﺴﻤﺎﻟﻴﺔ ﻜﺒﻴﺭﺓ ﺒﺎﻟﻤﻘﺎﺭﻨﺔ ﺇﻟﻰ ﺍﻟﺘﻜﻨﻭﻟﻭﺠﻴﺎﺕ ﺍﻷﺨﺭﻯ ﺍﻟﻤﺘﺎﺤﺔ.
ﻭﺴﻭﻑ ﺘﺘﻁﻠﺏ ﻫﺫﻩ ﺍﻟﺘﻜﻨﻭﻟﻭﺠﻴﺎﺕ ﻤﻘﺼﻁﺎﺕ ﻀﻐﻁ ﻋﺎﻟﻲ ﺘﻜﻭﻥ ﻤﻨﺎﺴﺒﺔ ﻟﻼﺴﺘﻌﻤﺎل ﻤﻊ ﻋﻭﺍﻤل ﺍﻟﻨﻔﺦ ﺍﻟﻬﻴﺩﺭﻭﻜﺭﺒﻭﻨﻴﺔ،
ﻭﺃﺠﻬﺯﺓ ﺠﺩﻴﺩﺓ ﻟﻠﺨﻠﻁ ﺍﻟﻤﺴﺒﻕ ﺒﺎﺴﺘﻌﻤﺎل ﺍﻟﺒﻭﻟﻴﻭل ،ﻭﺃﺠﻬﺯﺓ ﺘﺨﺯﻴﻥ ﺍﻟﻬﻴﺩﺭﻭﻜﺭﺒﻭﻥ ،ﻭﻤﻌﺩﺍﺕ ﻟﻠﺴﻼﻤﺔ ﻤﻥ ﺃﺠل ﻤﻨﺎﻭﻟﺔ
ﺍﻟﻤﻭﺍﺩ ﺍﻟﻘﺎﺒﻠﺔ ﻟﻼﺸﺘﻌﺎل .ﻭﺴﻭﻑ ﻴﺤﺘﺎﺝ ﺍﻷﻤﺭ ﺃﻴﻀﺎ ﺇﻟﻰ ﺃﻋﻤﺎل ﻤﺤﻠﻴﺔ ﻹﺩﺨﺎل ﻤﻌﺩﺍﺕ ﺘﺨﺯﻴﻥ ﺍﻟﻬﻴﺩﺭﻭﻜﺭﺒﻭﻥ
ﺒﺎﻹﻀﺎﻓﺔ ﺇﻟﻰ ﺇﺩﺨﺎل ﺘﻌﺩﻴﻼﺕ ﻋﻠﻰ ﺍﻟﻤﻨﺸﺄﺓ .ﻭﻓﻲ ﺒﻌﺽ ﺍﻟﻅﺭﻭﻑ ،ﻴﻤﻜﻥ ﺃﻥ ﻴﺘﻁﻠﺏ ﺍﻷﻤﺭ ﻨﻘل ﺍﻟﻤﻨﺸﺄﺓ ﺇﻟﻰ ﻤﻜﺎﻥ
ﺁﺨﺭ .ﻏﻴﺭ ﺃﻥ ﺍﻟﺘﻁﻭﺭﺍﺕ ﺍﻷﺨﻴﺭﺓ ﻓﻲ ﺘﻜﻨﻭﻟﻭﺠﻴﺎ ﺍﻟﻬﻴﺩﺭﻭﻜﺭﺒﻭﻨﻴﺔ ﻭﺘﺼﻤﻴﻡ ﺍﻟﻤﻌﺩﺍﺕ ﻗﺩ ﻴﺒﺩﻭ ﺃﻨﻬﺎ ﺘﺠﻌل ﺘﻁﺒﻴﻕ
ﺍﻟﺘﻜﻨﻭﻟﻭﺠﻴﺎ ﺃﻜﺜﺭ ﻓﻌﺎﻟﻴﺔ ﺘﻜﺎﻟﻴﻔﻴﺔ ﻟﻤﻨﺸﺌﺎﺕ ﺍﻟﻤﺘﻭﺴﻁﺔ ﺍﻟﺤﺠﻡ ﺍﻟﻤﻨﺘﺠﺔ ﻟﻠﺭﻏﺎﻭﻱ )ﺍﻟﺘﺫﻴﻴل  2ﻤﻥ ﺍﻟﻤﺭﻓﻕ ﺍﻟﺜﺎﻟﺙ(.
ﻜﺸﺭﻁ ﻟﺘﻤﻭﻴل ﻤﺸﺎﺭﻴﻊ ﺍﻟﺼﻨﺩﻭﻕ ﺍﻟﻤﺘﻌﺩﺩ ﺍﻷﻁﺭﺍﻑ ،ﻴﺠﺏ ﻋﻠﻰ ﺍﻟﻤﻨﺸﺂﺕ ﺍﻟﺘﻲ ﺘﺘﺤﻭل ﺇﻟﻰ ﺘﻜﻨﻭﻟﻭﺠﻴﺎﺕ ﻤﺒﻨﻴﺔ ﻋﻠﻰ ﺍﺴﺘﻌﻤﺎل
27
 HCFCﺃﻥ ﺘﻠﺘﺯﻡ ،ﻫﻲ ﻭﺤﻜﻭﻤﺎﺘﻬﺎ ،ﺒﺈﺯﺍﻟﺔ ﻗﺩﺭﺍﺕ ﺍﺴﺘﻨﻔﺎﺩ ﺍﻷﻭﺯﻭﻥ ﺍﻟﻤﺘﺒﻘﻴﺔ ﺒﺩﻭﻥ ﻤﺴﺎﻋﺩﺓ ﺇﻀﺎﻓﻴﺔ ﻤﻥ ﺍﻟﺼﻨﺩﻭﻕ ﺍﻟﻤﺘﻌﺩﺩ ﺍﻷﻁﺭﺍﻑ.
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 .28ﻴﻘﺩﻡ ﺍﻟﺠﺩﻭل  1-2ﺃﺩﻨﺎﻩ ﻤﻭﺠﺯﺍ ﻟﻨﻁﺎﻗﺎﺕ ﺍﻟﺘﻜﺎﻟﻴﻑ ﺍﻟﺭﺃﺴﻤﺎﻟﻴﺔ ﺍﻹﻀﺎﻓﻴﺔ ﻟﻤﺨﺘﻠﻑ ﺍﺴﺘﺨﺩﺍﻤﺎﺕ ﺍﻟﺭﻏﺎﻭﻱ.
ﻭﺘﻘﻭﻡ ﻫﺫﻩ ﺍﻟﺘﻜﺎﻟﻴﻑ ﻋﻠﻰ ﺍﻟﻤﻨﺸﺂﺕ ﺍﻟﺘﻲ ﺒﻬﺎ ﻤﺼﻘﻁ ﺭﻏﺎﻭﻱ ﻭﺍﺤﺩ ﻭﻤﻌﺩﺍﺕ ﻤﺴﺎﻋﺩﺓ ﻓﻲ ﺨﻁ ﺍﻷﺴﺎﺱ ،ﻭﻴﺒﻠﻎ
ﺍﺴﺘﻬﻼﻜﻬﺎ ﻤﻥ  5 HCFCﺃﻭ  25ﺃﻭ  75ﻁﻨﺎ ﻤﺘﺭﻴﺎ )ﺃﻭ  ،0.6ﺃﻭ  2.8ﺃﻭ  8.3ﻁﻨﺎ ﻤﻥ ﻗﺩﺭﺍﺕ ﺍﺴﺘﻨﻔﺎﺩ ﺍﻷﻭﺯﻭﻥ(
ﻟﺘﺼﻨﻴﻊ ﺍﻟﺭﻏﺎﻭﻱ ﺍﻟﺼﻠﺒﺔ ،ﺃﻭ  10ﺃﻭ  30ﺃﻁﻨﺎﻥ ﻤﺘﺭﻴﺔ )ﺃﻭ  1.1ﺃﻭ  3.3ﺃﻁﻨﺎﻥ ﻤﻥ ﻗﺩﺭﺍﺕ ﺍﺴﺘﻨﻔﺎﺩ ﺍﻷﻭﺯﻭﻥ( ﻟﺘﺼﻨﻴﻊ
ﺍﻟﺭﻏﺎﻭﻱ ﺍﻟﻐﺸﺎﺌﻴﺔ ﺍﻟﻤﺩﻤﺠﺔ .ﻭﺘﻤﺜل ﻤﺴﺘﻭﻴﺎﺕ ﺍﻻﺴﺘﻬﻼﻙ ﻫﺫﻩ ﻋﻤﻠﻴﺎﺕ ﺘﻜﻭﻥ ﻓﻲ ﺍﻟﻌﺎﺩﺓ ﺼﻐﻴﺭﺓ ﺍﻟﺤﺠﻡ ﻭﻤﺘﻭﺴﻁﺔ
ﺍﻟﺤﺠﻡ ﻭﻜﺒﻴﺭﺓ ﺍﻟﺤﺠﻡ .ﻭﺍﺴﺘﻨﺩﺕ ﺍﻟﺘﻜﻠﻔﺔ ﺍﻷﺩﻨﻰ ﻓﻲ ﺍﻟﻨﻁﺎﻕ ﺇﻟﻰ ﻋﻤﻠﻴﺔ ﺇﻋﺎﺩﺓ ﺘﻬﻴﺌﺔ ﺠﻤﻴﻊ ﺒﻨﻭﺩ ﺍﻟﻤﻌﺩﺍﺕ ﺍﻟﻤﻁﻠﻭﺒﺔ،
ﺒﻴﻨﻤﺎ ﺍﺴﺘﻨﺩﺕ ﺍﻟﺘﻜﻠﻔﺔ ﺍﻟﻘﺼﻭﻯ ﺇﻟﻰ ﺘﻜﻠﻔﺔ ﺇﺤﻼل ﻤﻌﺩﺍﺕ ﺠﺩﻴﺩﺓ ﻤﺤل ﺍﻟﻤﻌﺩﺍﺕ ﺍﻟﻘﺩﻴﻤﺔ ،ﻭﺘﻤﺜل ﺍﻟﻤﺴﺘﻭﻴﺎﺕ ﺍﻟﻤﻁﻠﻘﺔ.
ﻭﺍﻟﺠﺩﻴﺭ ﺒﺎﻟﺫﻜﺭ ﺃﻥ ﺘﻜﺎﻟﻴﻑ ﻨﻘل ﺍﻟﺘﻜﻨﻭﻟﻭﺠﻴﺎ ﻭﺍﻟﺘﺩﺭﻴﺏ ﻭﺍﻟﺘﺠﺎﺭﺏ ،ﺍﻟﺘﻲ ﺘﺸﻜل ﻋﻨﺼﺭﺍ ﻤﻥ ﻋﻨﺎﺼﺭ ﺍﻟﺘﻜﺎﻟﻴﻑ
ﺍﻟﺭﺃﺴﻤﺎﻟﻴﺔ ،ﻗﺩ ﺠﺭﻯ ﺘﻘﺩﻴﺭﻫﺎ ﻋﻨﺩ ﻤﺴﺘﻭﻯ ﺃﻋﻠﻰ ﻤﻨﻪ ﻓﻲ ﺤﺎﻟﺔ ﺍﻻﻨﺘﻘﺎل ﻤﻥ  CFCsﺇﻟﻰ  ،HCFCsﻭﺫﻟﻙ ﺒﺴﺒﺏ
ﺍﻟﺤﺎﺠﺔ ﺍﻟﻤﺘﻭﻗﻌﺔ ﺇﻟﻰ ﺘﻨﻔﻴﺫ ﺍﻟﻤﺯﻴﺩ ﻤﻥ ﺍﻷﻨﺸﻁﺔ ﻭﺯﻴﺎﺩﺓ ﻜﻤﻴﺔ ﺍﻟﻤﻭﺍﺩ ﺍﻟﻜﻴﻤﻴﺎﺌﻴﺔ ﻟﺘﺤﺴﻴﻥ ﻤﺭﻜﺒﺎﺕ ﺍﻟﺭﻏﺎﻭﻱ ﻤﻤﺎ ﻴﺴﻔﺭ
ﻋﻥ ﺍﺤﺘﻤﺎل ﺘﻜﺒﺩ ﺘﻜﻠﻔﺔ ﺃﻋﻠﻰ ﻹﺠﺭﺍﺀ ﺍﻟﺘﺠﺎﺭﺏ ﺒﺎﻟﻤﻘﺎﺭﻨﺔ ﺇﻟﻰ ﺤﺎﻟﺔ ﺍﻻﻨﺘﻘﺎل ﺇﻟﻰ .HCFC-141b
 .29ﺘﺒﻴﻥ ﺍﻟﺤﺴﺎﺒﺎﺕ ﺃﻨﻪ ﻓﻲ ﺠﻤﻴﻊ ﺍﻟﺤﺎﻻﺕ ،ﺒﺎﺴﺘﺜﻨﺎﺀ ﺍﻟﺘﺤﻭل ﺇﻟﻰ ﺘﻜﻨﻭﻟﻭﺠﻴﺎ ﺍﻟﻬﻴﺩﺭﻭﻜﺭﺒﻭﻥ ،ﺃﻥ ﺘﻜﺎﻟﻴﻑ ﺇﻋﺎﺩﺓ
ﺘﻬﻴﺌﺔ ﺍﻟﻤﻌﺩﺍﺕ ﻫﻲ ﺃﻗل ﺒﻜﺜﻴﺭ ﻤﻥ ﺒﺩﻴل ﺍﻻﺴﺘﺒﺩﺍل .ﻭﻓﻲ ﺤﺎﻟﺔ ﺍﻟﺘﺤﻭل ﺇﻟﻰ ﺘﻜﻨﻭﻟﻭﺠﻴﺎ ﺍﻟﻬﻴﺩﺭﻭﻜﺭﺒﻭﻥ ،ﻟﻭﺤﻅ ﺃﻥ
ﺍﻟﻔﺭﻕ ﺒﻴﻥ ﺘﻜﻠﻔﺔ ﺇﻋﺎﺩﺓ ﺍﻟﺘﻬﻴﺌﺔ ﻭﺘﻜﻠﻔﺔ ﺍﺴﺘﺒﺩﺍل ﺍﻟﻤﻘﺼﻁ ﺍﻟﺤﺎﻟﻲ ﻫﻭ ﻓﺭﻕ ﻀﺌﻴل ﺠﺩﺍ .ﺃﻤﺎ ﺍﻟﺘﻜﺎﻟﻴﻑ ﺍﻟﺭﺃﺴﻤﺎﻟﻴﺔ
ﺍﻹﻀﺎﻓﻴﺔ ﻟـ  HFC-365mfcﻭ methyl formateﺴﺘﻜﻭﻥ ﻤﻤﺎﺜﻠﺔ ﻟﺘﻜﺎﻟﻴﻑ  ،HFC-245faﺒﺎﺴﺘﺜﻨﺎﺀ ﺍﺤﺘﻤﺎل ﺍﺴﺘﺒﺩﺍل
ﺼﻬﺎﺭﻴﺞ ﺍﻟﺘﺨﺯﻴﻥ.
ﺍﻟﺠﺩﻭل  :1-2ﻤﻠﺨﺹ ﻨﻁﺎﻗﺎﺕ ﺍﻟﺘﻜﺎﻟﻴﻑ ﺍﻟﺭﺃﺴﻤﺎﻟﻴﺔ ﺍﻹﻀﺎﻓﻴﺔ ﻟﻤﺨﺘﻠﻑ ﺘﻁﺒﻴﻘﺎﺕ ﺍﻟﺭﻏﺎﻭﻱ )ﺒﺎﻟﺩﻭﻻﺭ ﺍﻷﻤﺭﻴﻜﻲ(
ﺘﻁﺒﻴﻘﺎﺕ ﺍﻟﺭﻏﺎﻭﻱ

HFC-245fa/HFC-365mfc/
methyl formate
ﻤﺭﺘﻔﻌﺔ
ﻤﻨﺨﻔﻀﺔ

ﺍﻟﻨﻅﻡ ﺍﻟﻘﺎﺌﻤﺔ ﻋﻠﻰ ﺍﻟﻤﻴﺎﻩ
ﻤﻨﺨﻔﻀﺔ

ﻤﺭﺘﻔﻌﺔ

ﺍﻟﺒﻨﺘﻴﻥ
ﻤﻨﺨﻔﻀﺔ

ﻤﺭﺘﻔﻌﺔ

ﺍﻷﻟﻭﺍﺡ ،ﺃﺠﻬﺯﺓ ﺍﻟﺘﺒﺭﻴﺩ ﺍﻟﻤﻨﺯﻟﻴﺔ ﻭﺍﻟﺘﺠﺎﺭﻴﺔ
ﺇﻋﺎﺩﺓ ﺍﻟﺘﻬﻴﺌﺔ

30 000

60 000

375 000

710 000

ﺍﻻﺴﺘﺒﺩﺍل

100 000

195 000

385 000

780 000

ﺍﻷﻨﺎﺒﻴﺏ ﻓﻲ ﺍﻷﻨﺎﺒﻴﺏ ﻭﺍﻷﺠﻬﺯﺓ ﺍﻟﺤﺭﺍﺭﻴﺔ )*(
ﺇﻋﺎﺩﺓ ﺍﻟﺘﻬﻴﺌﺔ

30 000

60 000

25 000

55 000

375 000

710 000

ﺍﻻﺴﺘﺒﺩﺍل

100 000

195 000

95 000

180 000

385 000

780 000

ﺭﻏﺎﻭﻱ ﺍﻟﺭﺵ )**(
ﺇﻋﺎﺩﺓ ﺍﻟﺘﻬﻴﺌﺔ

15 000

55 000

15 000

55 000

ﺍﻻﺴﺘﺒﺩﺍل

50 000

110 000

60 000

110 000

ﺍﻟﺭﻏﺎﻭﻱ ﻋﻠﻰ ﺸﻜل ﻜﺘل )ﺼﻨﺎﺩﻴﻕ( ﻤﻨﻔﺼﻠﺔ )***(
15 000

55 000

15 000

40 000

85 000

140 000

65 000

95 000

ﺭﻏﺎﻭﻱ ﻏﺸﺎﺌﻴﺔ ﻤﺩﻤﺠﺔ
ﺇﻋﺎﺩﺓ ﺍﻟﺘﻬﻴﺌﺔ
)*(
)**(
)***(

40 000

70 000

75 000

125 000

265 000

405 000

ﻟﻠﻨﻅﻡ ﺍﻟﻤﺘﻌﻤﺩﺓ ﻋﻠﻰ ﺍﻟﻤﻴﺎﻩ ﻭﺍﺴﺘﺨﺩﺍﻤﺎﺕ ﻤﺤﺩﻭﺩﺓ ﻓﻲ ﺍﻷﻨﺎﺒﻴﺏ ﻓﻲ ﺤﻴﻥ ﻗﺩ ﻴﻜﻭﻥ ﻟﺒﻨﻴﺘﻴﻥ ﺍﺴﺘﺨﺩﺍﻤﺎﺕ ﻤﺤﺩﻭﺩﺓ ﻓﻲ ﺍﻷﺠﻬﺯﺓ ﺍﻟﺤﺭﺍﺭﻴﺔ
ﻗﺎﺒﻠﻴﺔ ﻤﻭﺍﺩ ﺍﻟﺒﻨﺘﻴﻥ ﻟﻼﺸﺘﻌﺎل ﺘﺠﻌل ﺍﺴﺘﺨﺩﺍﻤﻬﺎ ﻓﻲ ﺍﻟﻤﻭﻗﻊ ﻏﻴﺭ ﻤﻘﺒﻭل.
ﻋﻤﻠﻲﺍﺕ ﺍﻟﺭﻏﺎﻭﻱ ﻋﻠﻰ ﺸﻜل ﻜﺘل ﺘﺠﻌل ﻤﻥ ﺍﺴﺘﺨﺩﺍﻡ ﺍﻟﺒﻨﺘﻴﻥ ﺃﻤﺭﺍ ﺨﻁﺭﺍ.
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ﻨﻁﺎﻗﺎﺕ ﺍﻟﺘﻜﺎﻟﻴﻑ ﺍﻟﺘﺸﻐﻴﻠﻴﺔ ﺍﻹﻀﺎﻓﻴﺔ
 .30ﺘﻌﺘﻤﺩ ﻤﺴﺘﻭﻴﺎﺕ ﺍﻟﺘﻜﺎﻟﻴﻑ ﺍﻟﺘﺸﻐﻴﻠﻴﺔ ﺍﻹﻀﺎﻓﻴﺔ ﻟﻼﻨﺘﻘﺎل ﻤﻥ ﺘﻜﻨﻭﻟﻭﺠﻴﺎﺕ ﻗﺎﺌﻤﺔ ﻋﻠﻰ ﺍﺴﺘﻌﻤﺎل  HCFCsﺇﻟﻰ
ﺘﻜﻨﻭﻟﻭﺠﻴﺎﺕ ﺨﺎﻟﻴﺔ ﻤﻥ ﺍﻟﻤﻭﺍﺩ ﺍﻟﻤﺴﺘﻨﻔﺩﺓ ﻟﻸﻭﺯﻭﻥ ،ﺘﻌﺘﻤﺩ ﺃﺴﺎﺴﺎ ﻋﻠﻰ ﻁﺒﻴﻌﺔ ﺍﻟﻤﺭﻜﺒﺎﺕ ﺍﻟﺠﺩﻴﺩﺓ ﻭﺍﻷﺴﻌﺎﺭ ﺍﻟﻨﺴﺒﻴﺔ
ﻟﻠﻤﻭﺍﺩ ﺍﻟﻜﻴﻤﻴﺎﺌﻴﺔ ﺍﻟﻤﺴﺘﺨﺩﻤﺔ ﻓﻲ ﻫﺫﻩ ﺍﻟﻤﺭﻜﺒﺎﺕ .ﻓﺎﻟﺘﻜﺎﻟﻴﻑ ﺍﻟﻤﺭﺘﺒﻁﺔ ﺒﺯﻴﺎﺩﺓ ﻜﺜﺎﻓﺔ ﺍﻟﺭﻏﺎﻭﻱ ،ﻓﻲ ﺍﻟﺤﺎﻻﺕ ﺫﺍﺕ
ﺍﻟﺼﻠﺔ ،ﻭﻓﻲ ﺍﻟﻤﻭﺍﺩ ﺍﻟﻜﻴﻤﻴﺎﺌﻴﺔ ﺍﻟﻤﺴﺘﺨﺩﻤﺔ ﻟﺘﻐﻠﻴﻑ ﺍﻟﻘﻭﺍﻟﺏ ﻭﺍﻟﻤﺴﺘﻌﻤﻠﺔ ﻓﻲ ﺭﻏﺎﻭﻱ ﺍﻷﻏﺸﻴﺔ ﺍﻟﻤﺩﻤﺠﺔ ﺍﻟﺘﻲ ﻴﺴﺘﻌﻤل
ﺍﻟﻤﺎﺀ ﻓﻲ ﻀﻐﻁﻬﺎ ،ﻴﻤﻜﻥ ﺃﻥ ﺘﺯﻴﺩ ﻤﻥ ﻤﺴﺘﻭﻯ ﺍﻟﺘﻜﺎﻟﻴﻑ ﺍﻟﺘﺸﻐﻴﻠﻴﺔ .ﻭﺒﺎﻟﻨﺴﺒﺔ ﻟﺘﻜﻨﻭﻟﻭﺠﻴﺎﺕ ﺍﻟﻬﻴﺩﺭﻭﻜﺭﺒﻭﻥ ،ﻓﺈﻥ
ﺘﻜﺎﻟﻴﻑ ﺍﻟﺼﻴﺎﻨﺔ ﺍﻹﻀﺎﻓﻴﺔ ﻭﺍﺴﺘﺨﺩﺍﻡ ﺍﻟﻁﺎﻗﺔ ﺒﺴﺒﺏ ﺘﺭﻜﻴﺏ ﻤﻌﺩﺍﺕ ﺠﺩﻴﺩﺓ ﺇﻀﺎﻓﻴﺔ ،ﻭﺘﻜﺎﻟﻴﻑ ﺍﻟﺘﺄﻤﻴﻥ ﺍﻹﻀﺎﻓﻲ ﺒﺴﺒﺏ
ﺍﺴﺘﻌﻤﺎل ﻤﻭﺍﺩ ﻗﺎﺒﻠﺔ ﻟﻼﺸﺘﻌﺎل ،ﻴﺅﺩﻱ ﺃﻴﻀﺎ ﺇﻟﻰ ﺯﻴﺎﺩﺓ ﺍﻟﺘﻜﺎﻟﻴﻑ ﺍﻟﺘﺸﻐﻴﻠﻴﺔ ﺍﻹﻀﺎﻓﻴﺔ.
 .31ﺘﺸﻤل ﺍﻟﻤﺤﺩﺩﺍﺕ ﺍﻟﺭﺌﻴﺴﻴﺔ ﻟﻤﺴﺘﻭﻯ ﺍﻟﺘﻜﺎﻟﻴﻑ ﺍﻟﺘﺸﻐﻴﻠﻴﺔ ﺍﻹﻀﺎﻓﻴﺔ ﻨﺴﺏ ﻭﺃﺴﻌﺎﺭ ﺍﻟﻌﻨﺎﺼﺭ ﺍﻟﻜﻴﻤﻴﺎﺌﻴﺔ ﺍﻟﺭﺌﻴﺴﻴﺔ
ﻓﻲ ﻤﺭﻜﺒﺎﺕ ﺍﻟﺭﻏﺎﻭﻱ ،ﻭﻫﻲ ﻋﺎﻤل ﺍﻟﻨﻔﺦ ،ﻭﺍﻟﺒﻭﻟﻴﻭل ﻭﺍﻹﻴﺯﻭﺴﻴﺎﻨﻴﺕ  .(MDI)28ﻭﻗﺩ ﺘﺒﺎﻴﻨﺕ ﺃﺴﻌﺎﺭ ﻫﺫﻩ ﺍﻟﻌﻨﺎﺼﺭ
ﺍﻟﻜﻴﻤﻴﺎﺌﻴﺔ ﺍﻟﺭﺌﻴﺴﻴﺔ ﺘﺒﺎﻴﻨﺎ ﻭﺍﺴﻌﺎ ﺒﻴﻥ ﺍﻟﺒﻠﺩﺍﻥ ﺍﻟﻌﺎﻤﻠﺔ ﺒﻤﻘﺘﻀﻰ ﺍﻟﻤﺎﺩﺓ  ،5ﻭﻤﺎ ﺯﺍﻟﺕ ﻜﺫﻟﻙ ،ﻜﻤﺎ ﻴﻅﻬﺭ ﻓﻲ ﺍﻟﺠﺩﻭل 2-2
ﺃﺩﻨﺎﻩ .ﻭﺤﺴﺒﻤﺎ ﺃﻭﻀﺤﺕ ﺍﻟﺨﺒﺭﺓ ﺒﺈﺯﺍﻟﺔ  ،CFCsﻴﻤﻜﻥ ﺃﻥ ﻴﻨﺘﺞ ﻋﻥ ﻫﺫﺍ ﺍﻟﻭﻀﻊ ﺘﻜﺎﻟﻴﻑ ﺘﺸﻐﻴﻠﻴﺔ ﺇﻀﺎﻓﻴﺔ ﻀﺨﻤﺔ
ﻟﻤﻨﺸﺄﺓ ﻤﺎ ﻭﻭﻓﻭﺭﺍﺕ ﻟﻤﻨﺸﺄﺓ ﺃﺨﺭﻯ ،ﻭﺫﻟﻙ ﺒﺎﻟﻨﺴﺒﺔ ﻟﻨﻔﺱ ﺍﻟﻨﻭﻉ ﻭﺍﻟﻜﻤﻴﺔ ﻤﻥ ﺍﻟﺭﻏﺎﻭﻱ ﺍﻟﻤﻨﺘﺠﺔ ،ﺍﺴﺘﻨﺎﺩﺍ ﺇﻟﻰ ﺃﺴﻌﺎﺭ
ﺒﻌﺽ ﺍﻟﻌﻨﺎﺼﺭ ﺃﻭ ﻜﻠﻬﺎ ،ﻭﺇﻟﻰ ﺍﻻﺨﺘﻼﻓﺎﺕ ﻓﻲ ﺍﻷﺴﻌﺎﺭ ﻗﺒل ﺍﻟﺘﺤﻭﻴل ﻭﺒﻌﺩﻩ .ﺴﻴﺴﺎﻋﺩ ﺍﺴﺘﺨﺩﺍﻡ ﺍﻷﺴﻌﺎﺭ ﺍﻟﻨﺴﺒﻴﺔ ﻟﻨﻅﻡ
ﺍﻟﺭﻏﺎﻭﻱ )ﻟﻠﻤﻭﺍﺩ  HCFCﻭﻋﻭﺍﻤل ﺍﻟﻨﻔﺦ ﺍﻟﺒﺩﻴﻠﺔ( ﺒﺩﻻ ﻤﻥ ﺃﺴﻌﺎﺭ ﺍﻟﻤﻭﺍﺩ ﺍﻟﻜﻴﻤﻴﺎﺌﻴﺔ ﺍﻟﻤﺨﺘﻠﻔﺔ ﺤﻴﺙ ﺘﺴﺘﺨﺩﻡ ﺍﻟﻤﻨﺸﺌﺎﺕ
ﻨﻅﺎﻤﺎ ﺴﺎﺒﻘﺔ ﺍﻟﺨﻠﻁ ﻓﻲ ﺍﻟﺘﺨﻔﻴﻑ ﻤﻥ ﺒﻌﺽ ﺍﻟﺘﺒﺎﻴﻨﺎﺕ ﻓﻲ ﺃﺴﻌﺎﺭ ﺍﻟﻤﻭﺍﺩ ﺍﻟﻜﻴﻤﻴﺎﺌﻴﺔ.
ﺍﻟﺠﺩﻭل  :2-2ﺍﻷﺴﻌﺎﺭ ﺍﻟﺠﺎﺭﻴﺔ ﻟﻠﻤﻭﺍﺩ ﺍﻟﻜﻴﻤﻴﺎﺌﻴﺔ ﺍﻟﻤﺴﺘﺨﺩﻤﺔ ﻓﻲ ﻤﺭﻜﺒﺎﺕ ﺍﻟﺭﻏﺎﻭﻱ
ﺍﻟﻤﺎﺩﺓ ﺍﻟﻜﻴﻤﻴﺎﺌﻴﺔ
HCFC-141b
MDI
Pentane
Cyclopentane
HFC-245fa
Methyl formate

ﺍﻷﺴﻌﺎﺭ ﺒﺎﻟﺩﻭﻻﺭ ﺍﻷﻤﺭﻴﻜﻲ ﻟﻠﻜﻴﻠﻭﻏﺭﺍﻡ
ﺍﻷﺩﻨﻰ
2.50
3.00
1.90
2.10
10.40
2.20

ﺍﻷﻋﻠﻰ
3.80
3.50
2.50
3.30
12.00
3.20

 .32ﺇﻥ ﺯﻴﺎﺩﺓ ﻜﺜﺎﻓﺔ ﺍﻟﺭﻏﺎﻭﻱ ،ﺍﻟﺘﻲ ﺘﻔﺭﺽ ﺯﻴﺎﺩﺓ ﻓﻲ ﺍﻟﺘﻜﻠﻔﺔ ﻨﺎﺘﺠﺔ ﻋﻥ ﺘﻜﻠﻔﺔ ﻤﻭﺍﺩ ﺍﻟﺭﻏﺎﻭﻱ ﺍﻹﻀﺎﻓﻴﺔ ،ﻟﻬﺎ ﻭﻗﻊ
ﻜﺒﻴﺭ ﻋﻠﻰ ﺍﻟﺘﻜﺎﻟﻴﻑ ﺍﻟﺘﺸﻐﻴﻠﻴﺔ ﺍﻹﻀﺎﻓﻴﺔ ،ﻭﻫﻲ ﺘﻤﺜل  50ﻓﻲ ﺍﻟﻤﺎﺌﺔ ﻭﺃﻜﺜﺭ ﻤﻥ ﻤﺠﻤﻭﻉ ﺍﻟﺘﻜﺎﻟﻴﻑ ﺍﻟﺘﺸﻐﻴﻠﻴﺔ ﺍﻹﻀﺎﻓﻴﺔ
ﻓﻲ ﺒﻌﺽ ﺍﻟﺤﺎﻻﺕ 29.ﻭﻗﺩ ﺍﺴﺘﻨﺩﺕ ﻤﺴﺘﻭﻴﺎﺕ ﺍﻟﺯﻴﺎﺩﺓ ﻓﻲ ﻜﺜﺎﻓﺔ ﺍﻟﺭﻏﺎﻭﻱ ،ﺘﻠﻙ ﺍﻟﻤﺴﺘﻭﻴﺎﺕ ﺍﻟﻤﺴﺘﻌﻤﻠﺔ ﻓﻲ ﺤﺴﺎﺏ
ﺍﻟﺘﻜﺎﻟﻴﻑ ﺍﻟﺘﺸﻐﻴﻠﻴﺔ ﺍﻹﻀﺎﻓﻴﺔ ﺇﻟﻰ ﺍﻻﻨﺘﻘﺎل ﻤﻥ  CF-11ﺇﻟﻰ  ،HCFC-141bﻭﺘﺩﻋﻭ ﺍﻟﺤﺎﺠﺔ ﺇﻟﻰ ﻤﺭﺍﺠﻌﺘﻬﺎ ﻋﻨﺩ ﺇﺯﺍﻟﺔ
 .HCFC-141bﻏﻴﺭ ﺃﻥ ﺍﻟﻤﻌﻠﻭﻤﺎﺕ ﺍﻟﻤﺘﺎﺤﺔ ﺤﺎﻟﻴﺎ ﺘﺸﻴﺭ ﻋﻠﻰ ﻤﺎ ﻴﺒﺩﻭ ﺇﻟﻰ ﺃﻥ ﺍﻟﺯﻴﺎﺩﺓ ﻓﻲ ﻜﺜﺎﻓﺔ ﺍﻟﺭﻏﺎﻭﻱ ﻟﻥ ﺘﻜﻭﻥ
ﻤﺸﻜﻠﺔ ﻓﻲ ﺍﻻﻨﺘﻘﺎل ﻤﻥ  HCFCﺇﻟﻰ ﺒﺩﺍﺌل  HFCﻭ.methyl formate

28
 MDIﻫﻲ .methylene di-phenyl di-isocyanate
29
ﻭﺍﻓﻘﺕ ﺍﻟﻠﺠﻨﺔ ﺍﻟﺘﻨﻔﻴﺫﻴﺔ ﻓﻲ ﺍﺠﺘﻤﺎﻋﻬﺎ ﺍﻟﺤﺎﺩﻱ ﻭﺍﻟﺜﻼﺜﻴﻥ )ﺍﻟﻤﻘﺭﺭ  (44/31ﻋﻠﻰ ﻤﺴﺘﻭﻴﺎﺕ ﺍﻟﺯﻴﺎﺩﺓ ﻓﻲ ﻜﺜﺎﻓﺔ ﺍﻟﺭﻏﺎﻭﻱ ﺍﻟﻤﺭﺘﺒﻁﺔ
ﺒﻤﺨﺘﻠﻑ ﺍﺴﺘﺨﺩﺍﻤﺎﺕ ﺍﻟﺭﻏﺎﻭﻱ ،ﺒﻐﻴﺔ ﺍﻟﻌﻭﺩﺓ ﺇﻟﻰ ﺒﺤﺙ ﺍﻟﻤﻭﻀﻭﻉ ﻤﺴﺘﻘﺒﻼ ﻭﺇﺩﺨﺎل ﺘﻌﺩﻴﻼﺕ ،ﻋﻨﺩ ﺍﻻﻗﺘﻀﺎﺀ.
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 .33ﺠﺭﻯ ﺤﺴﺎﺏ ﻨﻁﺎﻗﺎﺕ ﺍﻟﺘﻜﺎﻟﻴﻑ ﺍﻟﺘﺸﻐﻴﻠﻴﺔ ﺍﻹﻀﺎﻓﻴﺔ ﻟﻠﺘﻜﻨﻭﻟﻭﺠﻴﺎﺕ ﺍﻟﺒﺩﻴﻠﺔ ﺍﻟﺘﺎﻟﻴﺔ :ﺍﻟﻨﻅﻡ ﺍﻟﻤﻌﺘﻤﺩﺓ ﻋﻠﻰ ﺍﻟﻤﻴﺎﻩ،
ﻭﺍﻟﻤﻭﺍﺩ ﺍﻟﻬﻴﺩﺭﻭﻜﺭﺒﻭﻨﻴﺔ )) ،((pentane and cyclopeanﻭ ،HFC-245faﻭ (.methyl formateﻭﺠﺭﺕ ﺍﻟﺤﺴﺎﺒﺎﺕ
ﺃﺴﺎﺴﺎ ﻋﻠﻰ ﺍﻟﻨﺴﺏ ﺍﻟﻭﻅﻴﻔﻴﺔ ﺍﻟﻌﻨﺎﺼﺭ ﺍﻟﻜﻴﻤﻴﺎﺌﻴﺔ ﺍﻟﺭﺌﻴﺴﻴﺔ ﻓﻲ ﻤﺭﻜﺒﺎﺕ ﺍﻟﺭﻏﺎﻭﻱ 30ﻭﺃﺴﻌﺎﺭﻫﺎ 31،ﻭﺤﺴﺏ ﺍﻟﺤﺎﻟﺔ،
ﺍﻟﻌﻭﺍﻤل ﺍﻟﺘﻲ ﺘﺅﺜﺭ ﻓﻲ ﻤﺴﺘﻭﻯ ﺍﻟﺘﻜﺎﻟﻴﻑ ﺍﻟﺘﺸﻐﻴﻠﻴﺔ ﺍﻹﻀﺎﻓﻴﺔ .ﻭﺭﻭﺠﻌﺕ ﺍﻟﺤﺴﺎﺒﺎﺕ ﻓﻲ ﻀﻭﺀ ﺍﻟﻤﺸﺎﺭﻴﻊ ﺍﻟﻤﻌﺘﻤﺩﺓ
ﻟﺘﺄﻤﻴﻥ ﺍﻻﺘﺴﺎﻕ ﻭﺍﻟﺩﻗﺔ.
ﺍﻟﺠﺩﻭل  :3-2ﻤﻠﺨﺹ ﺍﻟﻨﻁﺎﻗﺎﺕ ﺍﻟﺴﻨﻭﻴﺔ ﻟﻠﺘﻜﺎﻟﻴﻑ ﺍﻟﺘﺸﻐﻴﻠﻴﺔ ﺍﻹﻀﺎﻓﻴﺔ
ﻟﻤﺨﺘﻠﻑ ﺍﺴﺘﺨﺩﺍﻤﺎﺕ ﺍﻟﺭﻏﺎﻭﻱ ﻋﻥ ﻜل ﻜﻴﻠﻭﻏﺭﺍﻡ ﻤﺘﺭﻱ ﺘﻤﺕ ﺇﺯﺍﻟﺘﻪ ﻤﻥ ﺍﻟﻤﺎﺩﺓ HCFC-141b
32
)ﺒﺎﻟﺩﻭﻻﺭ ﺍﻷﻤﺭﻴﻜﻲ ﻟﻠﻜﻴﻠﻭﻏﺭﺍﻡ(
ﻋﺎﻤل ﺍﻟﻨﻔﺦ
HFC-245fa
Methyl formate
Water-based systems
Pentane
Cyclopentane

ﺍﻟﺭﻏﺎﻭﻱ ﺍﻟﺼﻠﺒﺔ
ﺃﺩﻨﻰ
2.20
)(1.40
1.45
)(1.25
)(1.15

ﺍﻟﺭﻏﺎﻭﻱ ﺍﻟﻐﺸﺎﺌﻴﺔ ﺍﻟﻤﺩﻤﺠﺔ
ﺃﻋﻠﻰ

5.30
)(2.20
2.00
)(2.20
)(1.80

ﺃﺩﻨﻰ
0.40
1.00
7.40
)(1.84
)(0.76

ﺃﻋﻠﻰ
1.14
1.66
12.48
)(2.84
)(1.41

 .34ﻟﺒﻴﺎﻥ ﻤﺩﻯ ﺍﻟﺘﻜﺎﻟﻴﻑ ﺍﻟﺘﺸﻐﻴﻠﻴﺔ ﺍﻹﻀﺎﻓﻴﺔ ﻋﻠﻰ ﻤﺴﺘﻭﻯ ﺍﻟﻤﻨﺸﺄﺓ ،ﻁﺒّﻕ ﻤﺘﻭﺴﻁ ﺍﻟﺘﻜﺎﻟﻴﻑ ﺍﻹﻀﺎﻓﻴﺔ ﻟﻠﻭﺤﺩﺓ
ﺍﻟﻤﺫﻜﻭﺭ ﻓﻲ ﺍﻟﺠﺩﻭل ﺃﻋﻼﻩ ،ﻁﺒّﻕ ﻋﻠﻰ ﻤﻨﺸﺂﺕ ﺍﻟﺭﻏﺎﻭﻱ ﺍﻟﺼﻠﺒﺔ ﺍﻟﺘﻲ ﻴﺒﻠﻎ ﺍﺴﺘﻬﻼﻜﻬﺎ ﻤﻥ  5 ،HCFC-141bﺃﻁﻨﺎﻥ
ﻤﺘﺭﻴﺔ ) 0.6ﻁﻨﺎ ﻤﻥ ﻗﺩﺭﺍﺕ ﺍﺴﺘﻨﻔﺎﺩ ﺍﻷﻭﺯﻭﻥ( ﻭ 25ﻁﻨﺎ ﻤﺘﺭﻴﺎ ) 2.8ﻁﻨﺎ ﻤﻥ ﻗﺩﺭﺍﺕ ﺍﺴﺘﻨﻔﺎﺩ ﺍﻷﻭﺯﻭﻥ( ﻭ 75ﻁﻨﺎ
ﻤﺘﺭﻴﺎ ) 8.3ﺃﻁﻨﺎﻥ ﻤﻥ ﻗﺩﺭﺍﺕ ﺍﺴﺘﻨﻔﺎﺩ ﺍﻷﻭﺯﻭﻥ( ﻟﻔﺘﺭﺓ ﺴﻨﺘﻴﻥ ﺍﻟﺘﻲ ﺘﻤﺜل ﺍﻟﻤﺩﺓ ﺍﻟﺠﺎﺭﻴﺔ ﻟﻠﺘﻜﺎﻟﻴﻑ ﺍﻟﺘﺸﻐﻴﻠﻴﺔ ﻓﻲ ﻗﻁﺎﻉ
ﺍﻟﺭﻏﺎﻭﻱ ﺍﻟﺼﻠﺒﺔ .ﻭﺘﻅﻬﺭ ﺍﻟﺘﻜﺎﻟﻴﻑ ﺍﻟﺘﺸﻐﻴﻠﻴﺔ ﺍﻹﻀﺎﻓﻴﺔ ﺍﻹﺭﺸﺎﺩﻴﺔ ﺍﻟﺘﻲ ﻨﺘﺠﺕ ﻋﻥ ﺫﻟﻙ ﻓﻲ ﺍﻟﺠﺩﻭل  4-2ﺃﺩﻨﺎﻩ.

ﺘﻌﺘﻤﺩ ﺍﻟﻨﺴﺏ ﻋﻠﻰ ﺍﻟﻌﻼﻗﺎﺕ ﺍﻟﻭﻅﺎﺌﻔﻴﺔ ﺒﻴﻥ ﺍﻟﺤﻘﻭﻕ ﺍﻟﺠﺯﻴﺌﻴﺔ ﻟﻠﻤﻭﺍﺩ  HCFCﻭﺍﻟﻤﻭﺍﺩ ﺍﻟﺒﺩﻴﻠﺔ ﻭﺤﻴﺜﻤﺎ ﺘﺘﻭﺍﻓﺭ ،ﺃﻴﺔ ﻋﻭﺍﻤل ﺘﺨﻔﻴﻑ
30
ﻤﻌﺭﻭﻓﺔ )ﺃﻱ ﺍﻟﻨﺎﺸﺌﺔ ﻋﻥ ﺍﻟﺘﺭﺸﻴﺩ ﺍﻟﻤﺤﺘﻤل(.
31
ﺍﺴﺘﻨﺩﺕ ﺃﺴﻌﺎﺭ  ،HCFC-141bﻭ ،pentaneﻭ ،MDIﺇﻟﻰ ﻨﻁﺎﻕ ﺍﻷﺴﻌﺎﺭ ﺍﻟﻤﺫﻜﻭﺭﺓ ﻓﻲ ﺘﻘﺎﺭﻴﺭ ﺇﺘﻤﺎﻡ ﺍﻟﻤﺸﺎﺭﻴﻊ ﻓﻲ ﺍﻟﻔﺘﺭﺓ ﻤﻥ
ﺴﻨﺔ  2000ﺇﻟﻰ ﺴﻨﺔ  ،2006ﺒﺎﻟﻤﻘﺎﺭﻨﺔ ﺇﻟﻰ ﺁﺨﺭ ﺍﻷﺴﻌﺎﺭ ﺍﻟﺘﻲ ﻗﺩﻤﺘﻬﺎ ﻓﻲ ﻤﺎﺭﺱ/ﺁﺫﺍﺭ  2008ﺒﻌﺽ ﺍﻟﺒﻠﺩﺍﻥ ﺍﻟﻌﺎﻤﻠﺔ ﺒﻤﻘﺘﻀﻰ ﺍﻟﻤﺎﺩﺓ  5ﻤﻥ
ﺨﻼل ﺍﻟﻭﻜﺎﻻﺕ ﺍﻟﺜﻨﺎﺌﻴﺔ ﻭﺍﻟﻭﻜﺎﻻﺕ ﺍﻟﻤﻨﻔﺫﺓ .ﻓﻀﻼ ﻋﻥ ﺍﻟﻤﻌﻠﻭﻤﺎﺕ ﺍﻟﻭﺍﺭﺩﺓ ﻓﻲ ﺍﻟﺘﻌﻠﻴﻘﺎﺕ ﺍﻟﻤﺘﻠﻘﺎﺓ ﻋﻠﻰ ﺍﻟﻤﻘﺭﺭ  .40/54ﻭﺍﺴﺘﻨﺩﺕ ﺃﺴﻌﺎﺭ
 HFC-245faﻭ methyl formateﺇﻟﻰ ﺃﺴﻌﺎﺭ ﺍﻟﺸﺭﻜﺎﺕ ﺍﻟﺼﺎﻨﻌﺔ .ﻭﺍﻟﺴﻌﺭ ﺍﻷﺩﻨﻰ ﻟﻤﺎﺩﺓ  HFC-245faﻫﻭ ﺍﻟﺴﻌﺭ ﺍﻟﻌﺎﻟﻤﻲ ﺍﻟﻤﻌﻠﻥ
ﻟﻤﺴﺘﻭﺩﻋﺎﺕ ﺍﻟﻤﻭﺍﺩ ﺍﻟﺴﺎﺌﻠﺔ ) ،(iso-tankﺒﻴﻨﻤﺎ ﻗﺩّﺭ ﺍﻟﺴﻌﺭ ﺍﻷﻋﻠﻰ ﻟﻠﻌﺒﻭﺍﺕ ﺍﻟﺼﻐﻴﺭﺓ ﻋﻠﻰ ﺃﺴﺎﺱ ﺍﺨﺘﻼﻑ ﺒﻨﺴﺒﺔ  15ﻓﻲ ﺍﻟﻤﺎﺌﺔ.
32
ﻗﺩ ﺘﻜﻭﻥ ﺍﻟﺘﻜﺎﻟﻴﻑ ﺍﻟﺘﺸﻐﻴﻠﻴﺔ ﺍﻹﻀﺎﻓﻴﺔ ﺍﻟﻤﺭﺘﺒﻁﺔ ﺒﺈﺯﺍﻟﺔ  HCFC-22ﺃﻋﻠﻰ ﻤﻥ ﺍﻟﻤﺒﺎﻟﻎ ﺍﻟﺘﻘﺩﻴﺭﻴﺔ ﺍﻟﻤﻘﺩﻤﺔ ﻓﻲ ﺍﻟﺠﺩﻭل ،ﻷﻥ
 HCFC-22ﻫﻭ ﺃﺭﺨﺹ ﻓﻲ ﺍﻟﻌﺎﺩﺓ ﻤﻥ .HCFC-141b
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ﺍﻟﺠﺩﻭل  :4-2ﻤﺠﻤﻭﻉ ﺍﻟﺘﻜﺎﻟﻴﻑ ﺍﻟﺘﺸﻐﻴﻠﻴﺔ ﺍﻹﻀﺎﻓﻴﺔ ﻋﻠﻰ ﻤﺩﻯ ﺴﻨﺘﻴﻥ
ﻋﻠﻰ ﻤﺴﺘﻭﻯ ﺍﻟﻤﻨﺸﺄﺓ )ﺒﺎﻟﺩﻭﻻﺭ ﺍﻷﻤﺭﻴﻜﻲ(
ﺍﺴﺘﻬﻼﻙ ﺍﻟﻤﻨﺸﺄﺓ )ﺒﺎﻷﻁﻨﺎﻥ(
ﺍﻟﺘﻜﻨﻭﻟﻭﺠﻴﺎ

 5ﺃﻁﻨﺎﻥ ﻤﺘﺭﻴﺔ )(0.6 ODP

ﺃﺩﻨﻰ
)19,140 HFC-245fa (50%
)45,240 HFC-245fa (75%
12,615 Water-based system
(12,180) Methyl formate
(10,875) Pentane
(10,005) Cyclopentane

.35

 25ﻁﻨﺎ ﻤﺘﺭﻴﺎ )(2.8 ODP

ﺃﻋﻠﻰ

 75.0ﻁﻨﺎ ﻤﺘﺭﻴﺎ )(8.3 ODP

ﺃﺩﻨﻰ

ﺃﻋﻠﻰ

ﺃﺩﻨﻰ

ﺃﻋﻠﻰ

23,490

95,700

117,450

287,100

352,350

46,110

226,200

230,550

678,600

691,650

17,400

63,075

87,000

189,225

261,000

)(19,140

)(60,900

)(95,700

)(182,700

)(287,100

)(19,140

)(54,375

)(95,700

)(163,125

)(287,100

)(15,660

)(50,025

)(78,300

)(150,075

)(234,900

ﻗﺩﻤﺕ ﺍﻟﻤﻼﺤﻅﺎﺕ ﺍﻟﺘﺎﻟﻴﺔ ﻋﻠﻰ ﺘﺤﻠﻴل ﺍﻟﺘﻜﺎﻟﻴﻑ ﺍﻟﺘﺸﻐﻴﻠﻴﺔ ﺍﻹﻀﺎﻓﻴﺔ:
ﺃ(

ﻴﻤﻜﻥ ﺇﻨﺠﺎﺯ ﺘﺨﻔﻴﻀﺎﺕ ﻤﻬﻤﺔ ﻓﻲ ﺍﻟﺘﻜﺎﻟﻴﻑ ﺍﻟﺘﺸﻐﻴﻠﻴﺔ ﺍﻹﻀﺎﻓﻴﺔ ﻋﻨﺩ ﺇﺤﻼل ﺍﻟﻤﺎﺀ ﻤﺤل ﺍﻟﻤـﺎﺩﺓ
 HFC-245faﻓﻲ ﻤﺭﻜﺒﺎﺕ ﺍﻟﺭﻏﺎﻭﻱ .ﻏﻴﺭ ﺃﻥ ﺫﻟﻙ ﻴﻌﺘﻤﺩ ﻋﻠﻰ ﺍﻟﻤﺒﺎﺩﻻﺕ ﺒﻴﻥ ﺍﻟﻭﻓﻭﺭﺍﺕ ﻭﺨﻭﺍﺹ
ﺍﻟﻌﺯل ﻓﻲ ﺍﻟﺭﻏﺎﻭﻱ ﺍﻟﺘﻲ ﻴﻭﺩ ﺍﻟﻤﻨﺘﺞ ﺘﺤﻘﻴﻘﻬﺎ؛

)ﺏ(

ﻴﺤﻘﻕ ﺍﺴﺘﻌﻤﺎل  methyl formateﻭﻓﻭﺭﺍﺕ ﺘﺸﻐﻴﻠﻴﺔ ﺇﻀﺎﻓﻴﺔ ﻓﻲ ﺤﺎﻟﺔ ﺍﻟﺭﻏﺎﻭﻱ ﺍﻟﺼﻠﺒﺔ ﻭﺍﻟﺭﻏﺎﻭﻱ
33
ﺍﻟﻐﺸﺎﺌﻴﺔ ﺍﻟﻤﺩﻤﺠﺔ ﻨﻅﺭﺍ ﻻﻨﺨﻔﺎﺽ ﺴﻌﺭﻩ ﻨﺴﺒﻴﺎ ﻭﺍﻨﺨﻔﺎﺽ ﻤﺴﺘﻭﻯ ﺍﺴﺘﻌﻤﺎﻟﻪ؛

)ﺝ(

ﺒﺎﻟﻨﺴﺒﺔ ﻻﺴﺘﺨﺩﺍﻤﺎﺕ ﺍﻟﺭﻏﺎﻭﻱ ﺍﻟﺼﻠﺒﺔ ﺍﻟﻤﺤﻭﻟﺔ ﺇﻟﻰ ﺘﻜﻨﻭﻟﻭﺠﻴﺎﺕ ﻤﺒﻨﻴﺔ ﻋﻠﻰ ﺍﺴﺘﻌﻤﺎل ﻤﺎﺩﺓ ﺍﻟﺒﻨﺘﻴﻥ،
ﺃﺴﻔﺭﺕ ﻓﻲ ﺍﻟﺴﺎﺒﻕ )ﺍﻟﺘﺤﻭﻴل ﻤﻥ  (CFC-11ﻋﻥ ﺯﻴﺎﺩﺓ ﻜﺒﻴﺭﺓ ﻓﻲ ﺘﻜﺎﻟﻴﻑ ﺍﻟﺘﺸﻐﻴل ﺍﻹﻀﺎﻓﻴﺔ
ﺒﺎﻟﺭﻏﻡ ﻤﻥ ﺍﻟﺴﻌﺭ ﺍﻷﻗل ﻨﺴﺒﻴﺎ ﻟﻌﺎﻤل ﺍﻟﻨﻔﺦ ﺒﺎﻟﻤﻘﺎﺭﻨﺔ ﺇﻟﻰ ﻋﻭﺍﻤل ﺍﻟﻨﻔﺦ ﺍﻷﺨﺭﻯ ،ﺒﺎﻹﻀﺎﻓﺔ ﺇﻟﻰ ﺃﻥ
ﻤﻌﺩل ﺍﻻﺴﺘﻌﻤﺎل ﻴﺒﻠﻎ ﺤﻭﺍﻟﻲ ﻨﺼﻑ ﻤﺜﻴﻠﻪ ﻓﻲ ﺍﻟﻤﺎﺩﺓ  HCFC-141bﺍﻟﺘﻲ ﺴﺘﺤل ﻤﺤﻠﻬﺎ ،ﻓﻘﺩ ﻨﺘﺞ
ﻋﻥ ﺍﻟﺘﺤﻭﻴل ﺍﻟﺸﺎﻤل ﺘﻜﺎﻟﻴﻑ ﺘﺸﻐﻴﻠﻴﺔ ﺇﻀﺎﻓﻴﺔ ﻜﺒﻴﺭﺓ .ﻭﻴﻌﺯﻯ ﺫﻟﻙ ﺇﻟﻰ ﺍﻟﺯﻴﺎﺩﺓ ﻓﻲ ﻜﺜﺎﻓﺔ ﺍﻟﺭﻏﺎﻭﻱ،
ﻭﺍﻟﺘﻜﺎﻟﻴﻑ ﺍﻹﻀﺎﻓﻴﺔ ﻟﻠﺼﻴﺎﻨﺔ ﻭﺍﻟﺘﺄﻤﻴﻥ ﻭﺍﻟﻁﺎﻗﺔ ،ﻏﻴﺭ ﺃﻥ ﺍﻟﺘﺤﻭﻴل ﻟﺸﺎﻤل ﻻﺴﺘﺨﺩﺍﻤﺎﺕ ﺍﻟﺭﻏﺎﻭﻱ ﻤﻥ
 HCFC-141bﺇﻟﻰ ﺍﻟﺘﻜﻨﻭﻟﻭﺠﻴﺎﺕ ﺍﻟﻤﻌﺘﻤﺩﺓ ﻋﻠﻰ ﺍﻟﺒﻨﺘﻴﻥ ﻤﺎﺯﺍل ﻴﺴﻔﺭ ﻋﻥ ﻭﻓﻭﺭﺍﺕ ﻓﻲ ﺍﻟﺘﺸﻐﻴل
ﺤﺘﻰ ﺒﻌﺩ ﻤﺭﺍﻋﺎﺓ ﺍﻋﺘﺒﺎﺭ ﺍﻟﺯﻴﺎﺩﺓ ﺒﻨﺴﺒﺔ  10ﻓﻲ ﺍﻟﻤﺎﺌﺔ ﻓﻲ ﻜﺜﺎﻓﺔ ﺍﻟﺭﻏﺎﻭﻱ ﻭﻟﻠﺼﻴﺎﻨﺔ ﻭﺍﻟﺘﻜﺎﻟﻴﻑ
ﺍﻹﻀﺎﻓﻴﺔ ﻭﺍﻟﺘﺄﻤﻴﻥ ﻭﺍﻟﻁﺎﻗﺔ ﺒﻤﺎ ﻴﺘﻤﺵ ﻤﻊ ﻁﺭﻕ ﺤﺴﺎﺏ ﺍﻟﺘﻜﺎﻟﻴﻑ ﺍﻟﺘﺸﻐﻴﻠﻴﺔ ﺍﻹﻀﺎﻓﻴﺔ ﻓﻲ ﻤﺸﺎﺭﻴﻊ
ﺍﻟﺼﻨﺩﻭﻕ ﺍﻟﻤﺘﻌﺩﺩ ﺍﻷﻁﺭﺍﻑ ﻓﻲ ﻫﺫﺍ ﺍﻟﻘﻁﺎﻉ ﻭﻓﻲ ﺤﺎﻟﺔ ﻤﻭﺍﺼﻠﺔ ﺍﻟﺴﻴﺎﺴﺎﺕ ﺍﻟﺠﺎﺭﻴﺔ ﻟﺤﺴﺎﺏ
ﺍﻟﺘﻜﺎﻟﻴﻑ ﺍﻟﺘﺸﻐﻴﻠﻴﺔ ﺍﻹﻀﺎﻓﻴﺔ ﺘﻤﺸﻴﺎ ﻤﻊ ﻁﺭﺍﺌﻕ ﺤﺴﺎﺏ ﺍﻟﺘﻜﺎﻟﻴﻑ ﺍﻟﺘﺸﻐﻴﻠﻴﺔ ﺍﻹﻀﺎﻓﻴﺔ ﻟﻤﺸﺎﺭﻴﻊ
ﺍﻟﺼﻨﺩﻭﻕ ﺍﻟﻤﺘﻌﺩﺩ ﺍﻷﻁﺭﺍﻑ؛

)ﺩ(

ﺘﻭﺠﺩ ﺃﻋﻠﻰ ﺍﻟﺘﻜﺎﻟﻴﻑ ﺍﻟﺘﺸﻐﻴﻠﻴﺔ ﺍﻹﻀﺎﻓﻴﺔ ﻓﻲ ﺍﻟﻨﻅﻡ ﺍﻟﻤﻌﺘﻤﺩﺓ ﻋﻠﻰ ﻤﺎﺩﺓ  HFC-245faﻭﺍﻟﻤﻴﺎﻩ،
ﻭﺨﺼﻭﺼﺎ ﻓﻲ ﺍﻟﺭﻏﺎﻭﻱ ﺍﻟﻐﺸﺎﺌﻴﺔ ﺍﻟﻤﺩﻤﺠﺔ ،ﺍﻟﺘﻲ ﻴﺴﺘﻌﻤل ﻓﻴﻬﺎ ﺘﺒﻁﻴﻥ ﺍﻟﻘﻭﺍﻟﺏ ﻟﺘﺤﺴﻴﻥ ﻨﻭﻋﻴﺔ
ﺍﻟﺭﻏﺎﻭﻱ ﺤﺘﻰ ﺘﻠﺒﻲ ﻤﺘﻁﻠﺒﺎﺕ ﺍﻟﺴﻭﻕ.

33
ﻴﻘﻊ ﺍﻟﺴﻌـﺭ ﻀﻤﻥ ﻨﻔﺱ ﺍﻟﻨﻁـﺎﻕ ﻷﻥ ﻤﻭﺍﺩ  pentaneﻭﺠﺯﺀ ﻭﺍﺤﺩ ﻤﻥ ﻤـﺎﺩﺓ  HCFC-141bﻴﺤل ﻤﺤﻠﻪ  0.5ﺠﺯﺀ ﻤﻥ
.methyl formate
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 .36ﺴﺘﻜﻭﻥ ﺃﻥ ﺍﻟﺘﻜﺎﻟﻴﻑ ﺍﻟﺘﺸﻐﻴﻠﻴﺔ ﺍﻹﻀﺎﻓﻴﺔ ﻋﻨﺼﺭﺍ ﺭﺌﻴﺴﻴﺎ ﻓﻲ ﺍﻟﺘﻜﻠﻔﺔ ﺍﻟﺸﺎﻤﻠﺔ ﻟﻤﺸﺎﺭﻴﻊ ﺇﺯﺍﻟﺔ  ،HCFCsﻴﻨﺒﻐﻲ
ﺇﻋﻁﺎﺀ ﺍﻷﻭﻟﻭﻴﺔ ﻟﻤﻌﺎﻟﺠﺔ ﺍﻟﻤﺴﺎﺌل ﺍﻟﻤﺘﺼﻠﺔ ﺒﺤﺴﺎﺒﻬﺎ )ﻭﻫﻲ ﻤﺩﺓ ﺍﻟﺘﻜﺎﻟﻴﻑ ﻭﺃﺴﻌﺎﺭ ﺍﻟﻤﻭﺍﺩ ﺍﻟﻜﻴﻤﻴﺎﺌﻴﺔ ﻭﻫﻴﻜل ﺃﺴﻌﺎﺭﻫﺎ،
ﻭﻜﺜﺎﻓﺎﺕ ﺍﻟﺭﻏﺎﻭﻱ ﻭﻏﻴﺭﻫﺎ ﻤﻥ ﺍﻟﻌﻭﺍﻤل( .ﻭﻓﻲ ﺃﺜﻨﺎﺀ ﺇﺯﺍﻟﺔ  ،HCFCsﻓﺈﻥ ﻁﺒﻴﻌﺔ ﺍﻟﻤﺭﻜﺒﺎﺕ ﻭﺨﺼﻭﺼﺎ ﻤﺭﻜﺒﺎﺕ
 HCFCsﻭ ،methyl formateﺴﺘﻠﻌﺏ ﺩﻭﺭﺍ ﻤﻬﻤﺎ ﻓﻲ ﺘﻘﺭﻴﺭ ﺍﻟﻤﺴﺘﻭﻯ ﺍﻟﻤﻼﺌﻡ ﻤﻥ ﺍﻟﺘﻜﺎﻟﻴﻑ ﺍﻟﺘﺸﻐﻴﻠﻴﺔ ﺍﻹﻀﺎﻓﻴﺔ
ﻟﻤﻨﺸﺄﺓ ﻤﺎ .ﻭﻫﻜﺫﺍ ،ﺭﺒﻤﺎ ﻭﺠﺏ ﻤﻌﺎﻟﺠﺔ ﺇﻋﺩﺍﺩ ﺍﻟﻤﺸﺎﺭﻴﻊ ﺒﺼﻭﺭﺓ ﻤﺨﺘﻠﻔﺔ ﻨﻭﻋﺎ ﻤﺎ ،ﻭﻤﻊ ﺇﺸﺭﺍﻙ ﻤﻭﺭﺩﻱ ﺍﻟﻨﻅﻡ ﻓﻲ
ﻤﺭﺤﻠﺔ ﺃﺴﺒﻕ ﻤﻤﺎ ﻴﺤﺩﺙ ﺍﻵﻥ.
 2-2ﺍﻻﻋﺘﺒﺎﺭﺍﺕ ﺍﻟﺨﺎﺼﺔ ﻻﺴﺘﺨﺩﺍﻤﺎﺕ ﺍﻟﺭﻏﺎﻭﻱ ﺍﻟﺼﻠﺒﺔ ﻭﺭﻏﺎﻭﻱ ﻤﻌﺩﺍﺕ ﺍﻟﺘﺒﺭﻴﺩ
 .37ﻓﻲ ﺍﻟﺼﻨﺩﻭﻕ ﺍﻟﻤﺘﻌﺩﺩ ﺍﻷﻁﺭﺍﻑ ،ﻜﺎﻥ ﺘﻤﻭﻴل ﺇﺯﺍﻟﺔ ﻤﺎﺩﺓ  CFC-11ﺍﻟﻤﺴﺘﻌﻤﻠﺔ ﻜﻌﺎﻤل ﻨﻔﺦ ،ﻴﺘﻡ ﺘﻘﻠﻴﺩﻴﺎ ﻓﻲ
ﺇﻁﺎﺭ ﻗﻁﺎﻉ ﺍﻟﺭﻏﺎﻭﻱ ﻟﻠﻤﻨﺸﺂﺕ ﺍﻟﺘﻲ ﺘﺼﻨﻊ ﺭﻏﺎﻭﻱ ﺍﻟﺒﻭﻟﻴﻭﺘﻴﺭﻴﻥ ﺍﻟﺼﻠﺒﺔ )ﺍﻟﺘﻲ ﺘﻌﺭﻑ ﺒﺎﺴﻡ (non-appliance foam
ﻋﻠﻰ ﺃﺴﺎﺱ ﻋﺘﺒﺎﺕ ﻓﺎﻋﻠﻴﺔ ﺍﻟﺘﻜﺎﻟﻴﻑ ﻗﺩﺭﻫﺎ  7.83ﺩﻭﻻﺭﺍ ﺃﻤﺭﻴﻜﻴﺎ ﻟﻠﻜﻴﻠﻭﻏﺭﺍﻡ .ﻭﻟﻜﻨﻬﺎ ﻋﻭﻟﺠﺕ ﻓﻲ ﺇﻁﺎﺭ ﻗﻁﺎﻉ
ﺍﻟﺘﺒﺭﻴﺩ ﻓﻲ ﺤﺎﻟﺔ ﺍﻟﻤﺅﺴﺴﺎﺕ ﺍﻟﺘﻲ ﺘﺼﻨﻊ ﻤﻌﺩﺍﺕ ﺘﺒﺭﻴﺩ ﻤﻨﺯﻟﻴﺔ ﻭﺘﺠﺎﺭﻴﺔ )ﻭﻴﻌﺭﻑ ﺒﺎﺴﻡ  (appliance foamﻋﻠﻰ
ﺃﺴﺎﺱ ﻋﺘﺒﺎﺕ ﻓﺎﻋﻠﻴﺔ ﺍﻟﺘﻜﺎﻟﻴﻑ ﻗﺩﺭﻫﺎ  13.76ﺩﻭﻻﺭﺍ ﺃﻤﺭﻴﻜﻴﺎ ﻟﻠﻜﻴﻠﻭﻏﺭﺍﻡ ﻓﻲ ﺤﺎﻟﺔ ﻤﻌﺩﺍﺕ ﺍﻟﺘﺒﺭﻴﺩ ﺍﻟﻤﻨﺯﻟﻲ ﻭ15.21
ﺩﻭﻻﺭﺍ ﺃﻤﺭﻴﻜﻴﺎ ﻟﻠﻜﻴﻠﻭﻏﺭﺍﻡ ﻓﻲ ﺤﺎﻟﺔ ﻤﻌﺩﺍﺕ ﺍﻟﺘﺒﺭﻴﺩ ﺍﻟﺘﺠﺎﺭﻱ .ﻭﺘﺘﺄﻟﻑ ﻋﺘﺒﺎﺕ ﺍﻟﻔﻌﺎﻟﻴﺔ ﺍﻟﺘﻜﻠﻴﻔﻴﺔ ﻓﻲ ﺍﻟﻘﻁﺎﻋﺎﺕ
ﺍﻟﻔﺭﻋﻴﺔ ﻟﻠﺘﺒﺭﻴﺩ ﺍﻟﻤﻨﺯﻟﻲ ﻭﺍﻟﺘﺠﺎﺭﻱ ﻤﻥ ﻗﻴﻡ ﻤﺩﻤﺠﺔ ﺘﻐﻁﻲ ﺍﻟﺘﻜﺎﻟﻴﻑ ﺍﻻﺴﺘﺜﻤﺎﺭﻴﺔ ﺍﻹﻀﺎﻓﻴﺔ ﻭﺍﻟﺘﻜﺎﻟﻴﻑ ﺍﻟﺘﺸﻐﻴﻠﻴﺔ
ﺍﻹﻀﺎﻓﻴﺔ ﻓﻲ ﺘﺼﻨﻴﻊ ﺍﻟﺭﻏﺎﻭﻱ ﻭﻤﻌﺩﺍﺕ ﺍﻟﺘﺒﺭﻴﺩ ﺍﻟﺫﻱ ﻴﺘﻡ ﻋﻠﻰ ﻤﺴﺘﻭﻯ ﺍﻟﻤﻨﺸﺌﺎﺕ.
 .38ﻗﺎﻡ ﻋﺩﺩ ﻜﺒﻴﺭ ﻤﻥ ﻤﺸﺎﺭﻴﻊ ﺍﻟﺼﻨﺩﻭﻕ ﺍﻟﻤﺘﻌﺩﺩ ﺍﻷﻁﺭﺍﻑ ﻓﻲ ﻗﻁﺎﻋﻲ ﺍﻟﺘﺒﺭﻴﺩ ﺍﻟﻤﻨﺯﻟﻲ ﻭﺍﻟﺘﺠﺎﺭﻱ ﺒﺘﺤﻭﻴل
ﺍﻟﺭﻏﺎﻭﻱ ﺍﻟﻌﺎﺯﻟﺔ ﻓﻴﻬﻤﺎ ﺇﻟﻰ ﺘﻜﻨﻭﻟﻭﺠﻴﺎﺕ  ،HCFC-141bﺒﻴﻨﻤﺎ ﺤﻭل ﻋﻨﺼﺭ ﻤﺎﺩﺓ ﺍﻟﺘﺒﺭﻴﺩ ﺇﻟﻰ ﺒﺩﺍﺌل ﺃﺨﺭﻯ ﺒﺨﻼﻑ
 .HCFCﻭﻟﺫﻟﻙ ،ﻓﺈﻥ ﺍﻟﻤﺭﺤﻠﺔ ﺍﻟﺘﺎﻟﻴﺔ ﻤﻥ ﺘﺤﻭﻴل  HCFC-141bﺇﻟﻰ ﺒﺩﺍﺌل ﻏﻴﺭ ﻤﺴﺘﻨﻔﺩﺓ ﻟﻸﻭﺯﻭﻥ ﺴﻴﺘﻌﻴﻥ ﺃﻥ ﺘﻌﺎﻟﺞ
ﻓﻲ ﺇﻁﺎﺭ ﻗﻁﺎﻉ ﺍﻟﺭﻏﺎﻭﻱ.
 3-2ﺘﺤﻭﻴل ﺍﺴﺘﻌﻤﺎل  HCFC-142bﻓﻲ ﺍﻟﺒﻠﺩﺍﻥ ﺍﻟﻌﺎﻤﻠﺔ ﺒﻤﻘﺘﻀﻰ ﺍﻟﻤﺎﺩﺓ 5
 .39ﺍﺴﺘﻌﻤل  HCFC-142bﻭ HCFC-22ﻋﻠﻰ ﻨﻁﺎﻕ ﻭﺍﺴﻊ ﻓﻲ ﺍﻟﺒﻠﺩﺍﻥ ﺍﻟﻌﺎﻤﻠﺔ ﺒﻤﻘﺘﻀﻰ ﺍﻟﻤﺎﺩﺓ  5ﻤﺤل ﻋﻭﺍﻤل
ﺍﻟﻨﻔﺦ ﺍﻟﻜﻠﻭﺭﻭﻓﻠﻭﺭﻭﻜﺭﺒﻭﻨﻴﺔ ﻤﻨﺫ ﺃﻭﺍﺌل ﺍﻟﺘﺴﻌﻴﻨﻴﺎﺕ ﻭﺨﺼﻭﺼﺎ ﺃﻟﻭﺍﺡ ﺭﻏﺎﻭﻱ ﺍﻟﻌﺯل ﻤﻥ ﺍﻟﺒﻭﻟﻴﺴﺘﺭﻴﻥ ﺍﻟﻤﺴﺤﻭﺒﺔ
34
ﺒﺎﻟﻀﻐﻁ ﻓﻲ ﺼﻨﺎﻋﺔ ﺍﻟﺒﻨﺎﺀ .ﻭﻗﺩ ﺃﺯﻴﻠﺕ ﻫﺫﻩ ﺍﻟﻤﻭﺍﺩ ﺍﻟﻬﻴﺩﺭﻭﻜﻠﻭﺭﻭﻓﻠﻭﺭﻭﻜﺭﺒﻭﻨﻴﺔ ﻓﻲ ﻏﺎﻟﺒﻴﺔ ﻫﺫﻩ ﺍﻟﺒﻠﺩﺍﻥ.
 .40ﺇﻥ ﺍﻟﺨﺒﺭﺓ ﺍﻟﻤﺘﺎﺤﺔ ﻓﻲ ﺍﻟﺼﻨﺩﻭﻕ ﺍﻟﻤﺘﻌﺩﺩ ﺍﻷﻁﺭﺍﻑ ﻹﺯﺍﻟﺔ  HCFC-142b/HCFC-22ﻤﺤﺩﻭﺩﺓ ﺠﺩﺍ ﻓﻲ
ﺍﻟﻭﻗﺕ ﺍﻟﺭﺍﻫﻥ ،ﻭﺘﺘﻭﺍﻓﺭ ﻓﻘﻁ ﺒﺎﻟﻌﻼﻗﺔ ﺇﻟﻰ ﺃﻭﺭﺍﻕ ﻭﺸﺒﺎﻙ ﺍﻟﺭﻏﺎﻭﻱ ﺍﻟﺒﻭﻟﻴﺴﺘﺭﻴﻥ ﺍﻟﻤﺴﺤﻭﺒﺔ ﺒﺎﻟﻀﻐﻁ .ﻏﻴﺭ ﺃﻨﻪ ﻋﻠﻰ
ﻤﺩﻯ ﺍﻟﺴﻨﻭﺍﺕ ﺍﻟﻌﺩﻴﺩﺓ ﺍﻷﺨﻴﺭﺓ ،ﻓﺈﻥ ﺍﻟﺘﻁﻭﺭ ﺍﻟﻘﻭﻱ ﻟﺴﻭﻕ ﺍﻟﻤﻭﺍﺩ ﺍﻟﻌﺎﺯﻟﺔ ﻓﻲ ﺍﻟﺼﻴﻥ ،ﻭﺒﺩﺭﺠﺔ ﺃﻗل ﻓﻲ ﻋﺩﺩ ﻟﻴﺱ
ﺒﺎﻟﻘﻠﻴل ﻤﻥ ﺍﻟﺒﻠﺩﺍﻥ ﺍﻟﻌﺎﻤﻠﺔ ﺒﻤﻘﺘﻀﻰ ﺍﻟﻤﺎﺩﺓ  5ﺍﻷﺨﺭﻯ ،ﻴﺩﻓﻊ ﺍﻟﻅﻬﻭﺭ ﺍﻟﺴﺭﻴﻊ ﻟﻤﻨﺸﺂﺕ ﺍﻟﺒﻭﻟﻴﺴﺘﺭﻴﻥ ﺍﻟﻤﺴﺤﻭﺒﺔ ﺒﺎﻟﻀﻐﻁ
ﺍﻟﺘﻲ ﺘﺴﺘﻌﻤل ﺘﻜﻨﻭﻟﻭﺠﻴﺎﺕ ﻗﺎﺌﻤﺔ ﻋﻠﻰ  35.HCFCﻭﻴﺤﺘﺎﺝ ﺍﻷﻤﺭ ﺇﻟﻰ ﺇﺠﺭﺍﺀ ﺍﻟﻤﺯﻴﺩ ﻤﻥ ﺍﻟﺩﺭﺍﺴﺔ ﻟﻘﻁﺎﻉ ﺍﻟﺭﻏﺎﻭﻱ
ﺍﻟﻔﺭﻋﻲ ﻫﺫﺍ ،ﻭﺫﻟﻙ ﻓﻲ ﺍﻟﺒﻠﺩﺍﻥ ﺍﻟﻌﺎﻤﻠﺔ ﺒﻤﻘﺘﻀﻰ ﺍﻟﻤﺎﺩﺓ  ،5ﺒﻐﻴﺔ ﺘﻭﻀﻴﺢ ﺍﻟﻤﺴﺎﺌل ﺍﻟﺘﻜﻨﻭﻟﻭﺠﻴﺔ ﻭﻤﺴﺎﺌل ﺍﻟﺘﻜﻠﻔﺔ
ﺍﻟﻤﺭﺘﺒﻁﺔ ﺒﻪ.
34
ﺍﻟﺘﻜﻨﻭﻟﻭﺠﻴﺎﺕ ﺍﻟﺭﺌﻴﺴﻴﺔ ﺍﻟﻤﺨﺘﺎﺭﺓ ﻫﻲ ،HFC-134a :ﻭ ،HFC-152aﻭﺜﺎﻨﻲ ﺃﻜﺴﻴﺩ ﺍﻟﻜﺭﺒﻭﻥ )ﺃﻭ ﺜﺎﻨﻲ ﺃﻜﺴﻴﺩ ﺍﻟﻜﺭﺒﻭﻥ/ﺍﻟﻜﺤﻭل(،
ﻭﺍﻟﺒﻭﺘﻴﻥ .ﻏﻴﺭ ﺃﻨﻪ ﻓﻲ ﻜﻨﺩﺍ ﻭﺍﻟﻭﻻﻴﺎﺕ ﺍﻟﻤﺘﺤﺩﺓ ،ﻜﺎﻨﺕ ﺍﻹﺯﺍﻟﺔ ﺃﻜﺜﺭ ﺼﻌﻭﺒﺔ ﺒﺴﺒﺏ ﻤﺘﻁﻠﺒﺎﺕ ﺨﺎﺼﺔ ﻟﻠﻤﻨﺘﺠﺎﺕ ،ﻭﺨﺼﻭﺼﺎ ﻓﻲ ﻗﻁﺎﻉ
ﺍﻟﻤﺴﺎﻜﻥ .ﻭﻟﺫﻟﻙ ،ﻓﻤﻥ ﺍﻟﻤﺘﻭﻗﻊ ﺃﻥ ﻴﺴﺘﻤﺭ ﺍﺴﺘﻌﻤﺎل  HCFC-142bﻭ HCFC-22ﻓﻲ ﻫﺫﻩ ﺍﻟﺒﻠﺩﺍﻥ ﺤﺘﻰ ﺴﻨﺔ .2010
35
ﻟﻬﺫﺍ ﺍﻟﻘﻁﺎﻉ ﺍﻟﻔﺭﻋﻲ ﻭﺤﺩﺓ ﺍﺴﺘﻬﻼﻙ ﺴﻨﻭﻱ ﺇﻀﺎﻓﻲ ﺒﻤﻘﺩﺍﺭ  20 000ﻁﻥ ﻤﺘﺭﻱ ﻤﻨﺫ ﺘﻘﻴﻴﻤﻪ ﺍﻟﺴﺎﺒﻕ ﻓﻲ ﺴﻨﺔ ) .2001ﺘﻘﺭﻴﺭ ﻋﻥ
ﺘﻘﻴﻴﻡ ﻟﺠﻨﺔ ﺍﻟﺨﻴﺎﺭﺍﺕ ﺍﻟﺘﻘﻨﻴﺔ ﻟﻠﺭﻏﺎﻭﻱ ﺍﻟﺼﻠﺒﺔ ﻭﺍﻟﻤﺭﻨﺔ ﻓﻲ ﺴﻨﺔ .(2006
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ﺍﻟﻤﺸﺎﺭﻜﺔ ﺍﻟﻨﺸﻁﺔ ﻤﻥ ﺠﺎﻨﺏ "ﺒﻴﻭﺕ ﺍﻟﻨﻅﻡ" ﻓﻲ ﺇﺯﺍﻟﺔ ﺍﻟﻤﻭﺍﺩ ﺍﻟﻬﻴﺩﺭﻭﻜﻠﻭﺭﻭﻓﻠﻭﺭﻭﻜﺭﺒﻭﻨﻴﺔ

 .41ﻓﻲ ﺇﻨﺘﺎﺝ ﺭﻏﺎﻭﻱ ﺍﻟﺒﻭﻟﻴﻭﺭﻴﺜﻴﻥ ﺍﻟﺼﻠﺒﺔ ﻭﺍﻟﻐﺸﺎﺌﻴﺔ ﺍﻟﻤﺩﻤﺠﺔ ،ﺘﻌﺘﻤﺩ ﻤﻌﻅﻡ ﺍﻟﻤﻨﺸﺂﺕ ﻋﻠﻰ ﺍﻟﻤﻭﺍﺩ ﺍﻟﻜﻴﻤﻴﺎﺌﻴﺔ ﺍﻟﺘﻲ
ﺘﺨﻠﻁ ﺘﺠﺎﺭﻴﺎ ﻤﻊ ﻋﺎﻤل ﺍﻟﻨﻔﺦ ﻭﻏﻴﺭﻩ ﻤﻥ ﺍﻟﻌﻨﺎﺼﺭ ﺍﻷﺴﺎﺴﻴﺔ )ﺍﻟﺒﻭﻟﻴﻭل ﺍﻟﻤﺨﻠﻭﻁ ﻤﺴﺒﻘﺎ( ﻭﺍﻟﺘﻲ ﺘﻘﺩﻤﻬﺎ ﺸﺭﻜﺎﺕ ﺘﻌﺭﻑ
ﺒﺎﺴﻡ "ﺒﻴﻭﺕ ﺍﻟﻨﻅﻡ" ) .(systems housesﻭﺨﻼل ﺍﻟﻤﺭﺤﻠﺔ ﺍﻷﻭﻟﻰ ﻤﻥ ﺇﺯﺍﻟﺔ  ،CFCﻟﻌﺒﺕ "ﺒﻴﻭﺕ ﺍﻟﻨﻅﻡ" ﺩﻭﺭﺍ ﺭﺌﻴﺴﻴﺎ
ﻓﻲ ﻨﻔﺎﺫ  HCFC-141bﺇﻟﻰ ﺍﻟﺴﻭﻕ ﻓﻲ ﺍﻟﺒﻠﺩﺍﻥ ﺍﻟﻌﺎﻤﻠﺔ ﺒﻤﻘﺘﻀﻰ ﺍﻟﻤﺎﺩﺓ  36.5ﻭﺘﻤﺕ ﺍﻟﻤﻭﺍﻓﻘﺔ ﻋﻠﻰ ﺘﻤﻭﻴل ﻋﺩﺩ ﻤﺤﺩﻭﺩ
ﻤﻥ ﺒﻴﻭﺕ ﺍﻟﻨﻅﻡ ﻹﻨﺘﺎﺝ ﻤﻭﺍﺩ ﺍﻟﺒﻭﻟﻴﻭل ﺍﻟﻤﺨﻠﻭﻁﺔ ﻤﺴﺒﻘﺎ ﻭﺍﻟﺘﻲ ﻻ ﺘﺴﺘﻌﻤل ﻓﻴﻬﺎ ﻤﻭﺍﺩ  ،CFCﺒﺎﻹﻀﺎﻓﺔ ﺇﻟﻰ ﻨﻘل
ﺍﻟﺘﻜﻨﻭﻟﻭﺠﻴﺎ ﺇﻟﻰ ﺍﻟﻌﻤﻼﺀ ﻭﺘﺩﺭﻴﺒﻬﻡ )ﺃﻱ ﻤﻨﺸﺂﺕ ﺍﻟﺭﻏﺎﻭﻱ ﺍﻟﻌﺎﻤﻠﺔ(.
 .42ﻴﻤﻜﻥ ﺃﻥ ﻴﺸﻜل ﺍﻻﻨﺘﻘﺎل ﻤﻥ  HCFCﺇﻟﻰ ﻤﻭﺍﺩ ﻏﻴﺭ ﻤﺴﺘﻨﻔﺩﺓ ﻟﻸﻭﺯﻭﻥ ﺘﺤﺩﻴﺎ ﻓﻲ ﺍﻟﺒﻠﺩﺍﻥ ﺍﻟﻌﺎﻤﻠﺔ ﺒﻤﻘﺘﻀﻰ
ﺍﻟﻤﺎﺩﺓ  5ﺒﺴﺒﺏ ﺍﻟﺘﻭﺍﻓﺭ ﺍﻟﻤﺤﺩﻭﺩ ﻓﻲ ﺍﻟﻭﻗﺕ ﺍﻟﺤﺎﻟﻲ ﻟﻤﻭﺍﺩ  HCFCﻭﺍﺤﺘﻤﺎل ﻨﺸﻭﺀ ﻤﺸﻜﻼﺕ ﻓﻲ ﺍﻟﻤﻨﺎﻭﻟﺔ ﻭﺍﻟﻤﻌﺎﻟﺠﺔ ﻓﻲ
ﺒﻌﺽ ﺍﻟﻤﻨﺎﻁﻕ ﻋﻨﺩ ﺍﺴﺘﺨﺩﺍﻡ ﺍﻟﺘﻜﻨﻭﻟﻭﺠﻴﺎﺕ ﺍﻟﺠﺩﻴﺩﺓ ﻤﺜل  .HFC-245faﻭﻟﻠﺘﺨﻔﻴﻑ ﻤﻥ ﺤﺩﺓ ﻫﺫﻩ ﺍﻟﻤﺸﻜﻼﺕ ،ﻗﺩ
ﺘﺤﺘﺎﺝ ﺒﻴﻭﺕ ﺍﻟﻨﻅﻡ ﻓﻲ ﺍﻟﺒﻠﺩﺍﻥ ﺍﻟﻌﺎﻤﻠﺔ ﺒﻤﻘﺘﻀﻰ ﺍﻟﻤﺎﺩﺓ  5ﺇﻟﻰ ﺍﻟﺘﺸﺠﻴﻊ ﺃﻭ ﺍﻟﻤﺴﺎﻨﺩﺓ ﻗﺒل ﻤﺭﺤﻠﺔ ﺇﻋﺩﺍﺩ ﺍﻟﻤﺸﺭﻭﻉ
ﻻﺴﺘﻜﺸﺎﻑ ﺇﻤﻜﺎﻨﻴﺎﺕ ﺘﻁﻭﻴﺭ ﺃﻭ ﺘﺤﺴﻴﻥ ﻤﺭﻜﺒﺎﺕ ﻤﻨﺎﺴﺒﺔ ﻷﺴﻭﺍﻗﻬﺎ ﺍﻟﻤﺤﻠﻴﺔ ﻭﺭﺒﻤﺎ ﺍﻟﺒﻠﺩﺍﻥ ﺍﻟﻤﺠﺎﻭﺭﺓ ﺤﻴﺙ ﻴﻤﻜﻥ
ﻻﻨﺨﻔﺎﺽ ﻤﺴﺘﻭﻴﺎﺕ ﺍﻻﺴﺘﻬﻼﻙ ﻤﻥ  HCFCﺃﻥ ﻴﺠﻌل ﻤﻥ ﺘﺸﻐﻴل ﺒﻴﻭﺕ ﺍﻟﻨﻅﻡ ﻫﺫﻩ ﺃﻤﺭﺍ ﻏﻴﺭ ﻤﺠﺩﻱ.
 .43ﻭﻤﻥ ﺍﻟﻤﺠﺎﻻﺕ ﺍﻟﺤﺭﺠﺔ ﺍﻷﺨﺭﻯ ﺍﻟﺘﻲ ﻴﻤﻜﻥ ﻤﻌﺎﻟﺠﺘﻬﺎ ﻤﻥ ﺨﻼل ﺍﻟﺘﻌﺎﻭﻥ ﺒﻴﻥ ﺒﻴﻭﺕ ﺍﻟﻨﻅﻡ ﺍﻟﻤﺤﻠﻴﺔ ﻭﺼﻨﺎﻋﺔ
ﺍﻟﺭﻏﺎﻭﻱ ،ﻤﺎ ﻴﻠﻲ:
ﺃ(

ﺨﻔﺽ ﺘﻜﺎﻟﻴﻑ ﻤﺭﻜﺒﺎﺕ ﺍﻟﺭﻏﺎﻭﻱ ﺍﻟﺘﻲ ﺘﺴﺘﻌﻤل ﻓﻴﻬﺎ ﻋﻭﺍﻤل ﻨﻔﺦ ﻤﻜﻠﻔﺔ )ﺃﻱ  HFC-245faﺃﻭ
 (HCF-356mfcﻟﺘﻘﺩﻴﻡ ﻤﻨﺘﺞ ﻋﺯل ﺘﻨﺎﻓﺴﻲ ﻓﻲ ﺍﻻﺴﺘﺨﺩﺍﻤﺎﺕ ﺍﻟﺤﺴﺎﺴﺔ ﻟﻠﺘﻜﻠﻔﺔ )ﻤﺜل ﺍﺴﺘﻌﻤﺎل ﺨﻠﻴﻁ
ﻤﻊ ﺍﻟﻬﻴﺩﺭﻭﻜﺭﺒﻭﻥ ﺃﻭ ﺍﻟﻨﻔﺦ ﺍﻟﻤﺸﺘﺭﻙ ﻤﻊ ﺍﺴﺘﻌﻤﺎل ﺍﻟﻤﺎﺀ(؛

)ﺏ(

ﺘﻁﻭﻴﺭ ﺇﻨﺘﺎﺝ ﺒﻭﻟﻴﻭل ﻤﺨﻠﻭﻁ ﻤﺴﺒﻘﺎ ﺒﺎﺴﺘﻌﻤﺎل ﺍﻟﻬﻴﺩﺭﻭﻜﺭﺒﻭﻥ ،ﻤﻤﺎ ﻴﻌﺠل ﻤﻥ ﺍﻻﺒﺘﻌﺎﺩ ﻋﻥ ﺍﺴﺘﻌﻤﺎل
 HCFCsﻓﻲ ﺍﻟﺒﻠﺩﺍﻥ ﺍﻟﻌﺎﻤﻠﺔ ﺒﻤﻘﺘﻀﻰ ﺍﻟﻤﺎﺩﺓ 5؛

)ﺝ(

ﺘﻘﺩﻴﻡ ﺍﻟﺘﺩﺭﻴﺏ ﻭﺍﻟﻤﺴﺎﻋﺩﺓ ﺍﻟﺘﻘﻨﻴﺔ ﻟﻠﻤﻨﺸﺂﺕ ﺍﻟﺘﻲ ﺍﺨﺘﺎﺭﺕ ﺘﻜﻨﻭﻟﻭﺠﻴﺎﺕ ﻤﺴﺘﻨﺩﺓ ﺇﻟﻰ
ﺍﻟﻬﻴﺩﺭﻭﻓﻠﻭﺭﻭﻜﺭﺒﻭﻥ ﻟﻜﻔﺎﻟﺔ ﻗﻴﺎﻡ ﺘﻠﻙ ﺍﻟﻤﻨﺸﺂﺕ ﺒﺘﻨﻔﻴﺫ ﺃﻨﺸﻁﺘﻬﻡ ﻋﻠﻰ ﻨﺤﻭ ﻴﻨﻁﻭﻱ ﻋﻠﻰ ﺃﻗل ﺨﻁﺭ
ﻟﻠﺒﻴﺌﺔ ﺍﻟﻌﺎﻟﻤﻴﺔ ،ﻤﺜل ﺍﻟﺤﺩ ﻤﻥ ﺍﻨﺒﻌﺎﺜﺎﺕ ﺍﻟﻤﻭﺍﺩ ﺍﻟﻬﻴﺩﺭﻭﻓﻠﻭﺭﻭﻜﺭﺒﻭﻨﻴﺔ ﺃﺜﻨﺎﺀ ﺇﻨﺘﺎﺝ ﺍﻟﺭﻏﺎﻭﻱ.

 .44ﻴﻤﻜﻥ ﺍﺴﺘﺨﺩﺍﻡ ﺍﻟﻤﺸﺎﺭﻴﻊ ﺍﻹﺭﺸﺎﺩﻴﺔ ﺍﻟﻤﺭﺘﺒﻁﺔ ﺒﺒﻴﻭﺕ ﺍﻟﻨﻅﻡ ﺍﻟﻤﻬﺘﻤﺔ ﺒﺎﻷﻤﺭ ،ﺍﺴﺘﺨﺩﺍﻤﻬﺎ ﻜﻭﺍﺤﺩﺓ ﻤﻥ ﺍﻟﻭﺴﺎﺌل
ﺍﻟﺘﻲ ﺘﺸﺠﻊ ﻋﻠﻰ ﺍﻟﺘﺸﻐﻴل ﺍﻷﻤﺜل ﻟﻠﻨﻅﻡ ﻭﺍﺴﺘﺤﺩﺍﺙ ﺘﻜﻨﻭﻟﻭﺠﻴﺎﺕ ﺍﻹﺯﺍﻟﺔ ﻓﻲ ﺍﻟﺼﻨﺎﻋﺔ ﺍﻟﻤﺤﻠﻴﺔ.
ﻤﺸﺭﻭﻉ ﺒﻴﻭﺕ ﺍﻟﻨﻅﻡ ﻟﺩﻗﻴﻕ ﻨﻅﻡ ﺍﻟﺭﻏﺎﻭﻱ ﺍﻟﺒﺩﻴﻠﺔ ﻟﻠﻤﻭﺍﺩ HCFC
 .45ﺭﺅﻯ ﺃﻥ ﻤﻥ ﺍﻟﻀﺭﻭﺭﻱ ﻟﻨﺠﺎﺡ ﺒﺭﻨﺎﻤﺞ ﻹﺯﺍﻟﺔ  HCFCﻤﻤﻭل ﻤﻥ ﺍﻟﺼﻨﺩﻭﻕ ﺍﻟﻤﺘﻌﺩﺩ ﺍﻷﻁﺭﺍﻑ ﺘﻭﻓﻴﺭ
ﺘﻜﻨﻭﻟﻭﺠﻴﺎﺕ ﺍﻹﺯﺍﻟﺔ ﺍﻟﻔﻌﺎﻟﺔ ﻤﻥ ﺍﻟﻨﺎﺤﻴﺔ ﺍﻟﺘﻜﺎﻟﻴﻔﻴﺔ ﻭﺍﻟﺴﻠﻴﻤﺔ ﻤﻥ ﺍﻟﻨﺎﺤﻴﺔ ﺍﻟﺒﻴﺌﻴﺔ ﺍﻟﺘﻲ ﺠﺭﻯ ﺘﺩﻗﻴﻘﻬﺎ ﻟﻠﺘﻁﺒﻴﻕ ﻓﻲ ﺍﻟﺒﻠﺩﺍﻥ
ﺍﻟﻌﺎﻤﻠﺔ ﺒﻤﻘﺘﻀﻰ ﺍﻟﻤﺎﺩﺓ  5ﺒﻁﺭﻴﻘﺔ ﺤﺴﻨﺔ ﺍﻟﺘﻭﻗﻴﺕ .ﻭﻋﻠﻰ ﺍﻟﺭﻏﻡ ﻤﻥ ﺫﻟﻙ ،ﻓﺈﻥ ﻫﺩﻑ ﺍﻟﺒﺭﻨﺎﻤﺞ ﻫﻭ ﺇﺸﺭﺍﻙ ﻋﺩﺩ
ﻤﺨﺘﺎﺭ ﻤﻥ ﺒﻴﻭﺕ ﺍﻟﻨﻅﻡ ﻓﻲ ﺍﻟﺒﻠﺩﺍﻥ ﺍﻟﻌﺎﻤﻠﺔ ﺒﻤﻘﺘﻀﻰ ﺍﻟﻤﺎﺩﺓ  5ﻟﺩﻗﻴﻕ ﺍﻟﺘﻜﻨﻭﻟﻭﺠﻴﺎﺕ ﺍﻟﺠﺩﻴﺩﺓ ﺃﻭ ﺘﻌﺩﻴﻠﻬﺎ ﺒﺩﺭﺠﺔ ﻜﺒﻴﺭﺓ
36
ﺍﻋﺘﻤﺩ  11ﻤﺸﺭﻭﻋﺎ ﺍﺸﺘﺭﻜﺕ ﻓﻴﻬﺎ  290ﻤﻨﺸﺄﺓ ﻤﻥ ﺍﻟﻤﻨﺸﺂﺕ ﺍﻟﺼﻐﻴﺭﺓ ﻭﺍﻟﻤﺘﻭﺴﻁﺔ ﺍﻟﻤﻭﺠﻭﺩﺓ ﻏﻲ ﺒﻴﻭﺕ ﺍﻟﻨﻅﻡ ﻓﻲ ﺍﻟﻤﺠﺘﻤﻌﺎﺕ
ﺍﻟﻤﺤﻠﻴﺔ ﻭﺫﻟﻙ ﻓﻲ ﺃﺭﺒﻊ ﺒﻠﺩﺍﻥ ﺘﺒﻠﻎ ﺘﻜﺎﻟﻴﻔﻬﺎ ﺍﻟﻜﻠﻴﺔ  7.2ﻤﻠﻴﻭﻥ ﺩﻭﻻﺭ ﺃﻤﺭﻴﻜﻲ .ﻭﻜﻨﺘﻴﺠﺔ ﻤﺒﺎﺸﺭﺓ ﻹﺸﺭﺍﻙ ﺒﻴﻭﺕ ﺍﻟﻨﻅﻡ ،ﺘﻤﺕ ﺇﺯﺍﻟﺔ ﺃﻜﺜﺭ ﻤﻥ
 1 300ﻁﻥ ﻤﻥ ﻗﺩﺭﺍﺕ ﺍﺴﺘﻨﻔﺎﺩ ﺍﻷﻭﺯﻭﻥ.

22

UNEP/OzL.Pro/ExCom/55/47

ﻟﻼﺴﺘﺨﺩﺍﻡ ﻓﻲ ﻤﺸﺎﺭﻴﻊ ﺇﺯﺍﻟﺔ  .HCFCﻭﻤﻥ ﺍﻟﻀﺭﻭﺭﻱ ﺃﻥ ﻴﺘﻌﺎﺩل ﻭﻗﺕ ﺍﻟﻔﺤﺹ ﻤﻊ ﺫﻟﻙ ﺍﻟﻼﺯﻡ ﻹﻋﺩﺍﺩ ﺃﻭ ﺨﻁﺔ
ﺇﺩﺍﺭﺓ ﻹﺯﺍﻟﺔ  HCFCﺤﺘﻰ ﻴﻤﻜﻥ ﺃﻥ ﺘﺴﺘﻔﻴﺩ ﻤﺸﺎﺭﻴﻊ ﺍﻻﺴﺘﺜﻤﺎﺭ ﻋﻠﻰ ﺍﻟﻔﻭﺭ ﻤﻥ ﻋﻤﻠﻴﺔ ﺍﻟﺘﺩﻗﻴﻕ .ﻭﻟﺫﺍ ﻴﻨﺒﻐﻲ ﺃﻥ ﻴﺒﺩﺃ
ﺍﻟﺒﺭﻨﺎﻤﺞ ﻓﻲ ﺃﺴﺭﻉ ﻭﻗﺕ ﻤﻤﻜﻥ ﻭﺃﻥ ﻴﺘﻀﻤﻥ :ﺍﻟﺘﻜﻨﻭﻟﻭﺠﻴﺎﺕ ﺍﻟﻨﺎﺸﺌﺔ ﺍﻟﺘﻲ ﻻ ﺘﺴﺘﻔﻴﺩ ﻁﺒﻘﺔ ﺍﻷﻭﺯﻭﻥ ﻭﺍﻟﺘﻲ ﺘﻨﺨﻔﺽ
ﻓﻴﻬﺎ ﺇﻤﻜﺎﻨﻴﺎﺕ ﺍﻻﺤﺘﺭﺍﺭ ﺍﻟﻌﺎﻟﻤﻲ ﻓﻀﻼ ﻋﻥ ﺨﻴﺎﺭﺍﺕ ﺍﻨﺨﻔﺎﺽ ﺍﻟﺘﻜﺎﻟﻴﻑ ﻟﻠﺘﻜﻨﻭﻟﻭﺠﻴﺎﺕ ﺍﻟﺘﻘﻠﻴﺩﻴﺔ ﻏﻴﺭ ﺍﻟﻤﺴﺘﻨﻔﺩﺓ ﻟﻁﺒﻘﺔ
ﺍﻷﻭﺯﻭﻥ ﻭﺘﻨﺨﻔﺽ ﻓﻴﻬﺎ ﺇﻤﻜﺎﻨﻴﺎﺕ ﺍﻻﺤﺘﺭﺍﺭ ﺍﻟﻌﺎﻟﻤﻲ.
 .46ﻭﻻ ﻴﻘﺘﺭﺡ ﺍﻟﻤﻭﺍﻓﻘﺔ ﺍﻟﻤﺴﺒﻘﺔ ﺇﻻ ﻋﻠﻰ ﺍﻟﺘﻜﺎﻟﻴﻑ ﺍﻻﺴﺘﺜﻤﺎﺭﻴﺔ ﺍﻹﻀﺎﻓﻴﺔ ﻓﻲ ﺍﻟﻤﻨﺸﺌﺎﺕ ﻓﻲ ﺃﺴﻔل ﺍﻟﺘﺩﻓﻕ
ﺍﻟﻤﺸﺎﺭﻜﺔ ﻓﻲ ﺍﻟﺒﺭﻨﺎﻤﺞ ﺒﺎﻟﻨﻅﺭ ﺇﻟﻰ ﺃﻥ ﺘﻜﺎﻟﻴﻑ ﺍﻟﺘﺸﻐﻴل ﺍﻹﻀﺎﻓﻴﺔ ﺴﻭﻑ ﺘﺸﻜل ﺠﺯﺀﺍ ﻤﻥ ﻋﻤﻠﻴﺎﺕ ﺍﻟﻔﺤﺹ ﻭﺘﺩﻓﻊ
ﺨﻼل ﺃﻭ ﻋﻘﺏ ﺘﻨﻔﻴﺫ ﺍﻟﺒﺭﻨﺎﻤﺞ .ﻭﺘﻘﺩﺭ ﺘﻜﻠﻔﺔ ﺍﻟﻤﺸﺭﻭﻉ ﺒﺤﺴﺏ ﻜل ﺒﻴﺕ ﻤﻥ ﺒﻴﻭﺕ ﺍﻟﻨﻅﻡ ﺒﻤﺎ ﻴﺘﺭﺍﻭﺡ ﺒﻴﻥ 145 000
ﺩﻭﻻﺭ ﺃﻤﺭﻴﻜﻲ ﻭ 210 000ﺩﻭﻻﺭ ﺃﻤﺭﻴﻜﻲ ﻟﻠﻌﻤل ﻓﻲ ﻋﻭﺍﻤل ﺍﻟﻨﻔﺦ ﻏﻴﺭ ﺍﻟﻘﺎﺒﻠﺔ ﻟﻼﺸﺘﻌﺎل ﻭ 200 000ﻭ320 000
ﺩﻭﻻﺭ ﺃﻤﺭﻴﻜﻲ ﻟﻌﻭﺍﻤل ﺍﻟﻨﻔﺦ ﺍﻟﻘﺎﺒﻠﺔ ﻟﻼﺸﺘﻌﺎل .ﻭﻴﻘﺩﺭ ﻨﻁﺎﻕ ﺍﻟﺘﻜﺎﻟﻴﻑ ﺍﻻﺴﺘﺜﻤﺎﺭﻴﺔ ﺍﻹﻀﺎﻓﻴﺔ ﻟﻜل ﻤﻨﺸﺄﺓ ﻤﻥ ﺍﻟﻤﻨﺸﺌﺎﺕ
ﺃﺴﻔل ﺍﻟﺘﺩﻓﻕ ﻴﺠﺭﻱ ﺘﺤﻭﻴﻠﻬﺎ ﺇﻟﻰ ﻋﻭﺍﻤل ﺍﻟﻨﻔﺦ ﻏﻴﺭ ﺍﻟﻘﺎﺒﻠﺔ ﻟﻼﺸﺘﻌﺎل ﻤﺎ ﺒﻴﻥ  13 000ﺩﻭﻻﺭ ﺃﻤﺭﻴﻜﻲ ﻭ20 000
ﺩﻭﻻﺭ ﺃﻤﺭﻴﻜﻲ ﻭﻤﺒﻠﻎ  79 000ﺩﻭﻻﺭ ﺃﻤﺭﻴﻜﻲ ﺇﻟﻰ  165 000ﺩﻭﻻﺭ ﺃﻤﺭﻴﻜﻲ ﻟﻠﺘﺤﻭﻴل ﺇﻟﻰ ﻋﻭﺍﻤل ﺍﻟﻨﻔﺦ ﺍﻟﻘﺎﺒﻠﺔ
ﻟﻼﺸﺘﻌﺎل .ﻭﻴﺘﻀﻤﻥ ﺍﻟﺘﺫﻴﻴل ﺍﻟﺜﺎﻨﻲ ﻓﻲ ﺍﻟﻤﺭﻓﻕ ﺍﻟﺜﺎﻟﺙ ﺒﻬﺫﻩ ﺍﻟﻭﺜﻴﻘﺔ ﺘﻔﺎﺼﻴل ﺍﻟﺘﻜﺎﻟﻴﻑ ﺍﻻﺴﺘﺜﻤﺎﺭﻴﺔ ﺍﻹﻀﺎﻓﻴﺔ.

ﺜﺎﻟﺜﺎ  -ﺍﻟﺘﻜﺎﻟﻴﻑ ﺍﻹﻀﺎﻓﻴﺔ ﻹﺯﺍﻟﺔ ﺍﺴﺘﻬﻼﻙ

HCHC

ﻓﻲ ﻗﻁﺎﻉ ﺍﻟﺘﺒﺭﻴﺩ

 .47ﺘﻌﺘﺒﺭ ﺍﻟﻤﺎﺩﺓ  HCFC-22ﺤﺎﻟﻴﺎ ﺍﻟﻤﺎﺩﺓ ﺍﻟﺘﻲ ﺘﺴﺘﺨﺩﻡ ﻋﻠﻰ ﺃﻭﺴﻊ ﻨﻁﺎﻕ ﻓﻲ ﻗﻁﺎﻉ ﺍﻟﺘﺒﺭﻴﺩ ﻭﺘﻜﻴﻴﻑ ﺍﻟﻬﻭﺍﺀ ﻓﻲ
ﺍﻟﺒﻠﺩﺍﻥ ﺍﻟﻌﺎﻤﻠﺔ ﺒﻤﻘﺘﻀﻰ ﺍﻟﻤﺎﺩﺓ  .5ﻓﻔﻲ ﺴﻨﺔ  ،2006ﺃﺒﻠﻎ  123ﺒﻠﺩﺍ ﻤﻥ ﺍﻟﺒﻠﺩﺍﻥ ﺍﻟﻌﺎﻤﻠﺔ ﺒﻤﻘﺘﻀﻰ ﺍﻟﻤﺎﺩﺓ  5ﻋﻥ
ﺍﺴﺘﻬﻼﻙ  HCFC-22ﺒﻤﻘﺩﺍﺭ  12 375ﻁﻨﺎ ﻤﻥ ﻗﺩﺭﺍﺕ ﺍﺴﺘﻨﻔﺎﺩ ﺍﻷﻭﺯﻭﻥ ) 225 000ﻁﻥ ﻤﺘﺭﻱ( ﻓﻲ ﻗﻁﺎﻉ ﺍﻟﺘﺒﺭﻴﺩ
ﻭﺘﻜﻴﻴﻑ ﺍﻟﻬﻭﺍﺀ ،ﻭﺫﻟﻙ ﻟﺘﺼﻨﻴﻊ ﻤﻌﺩﺍﺕ ﺠﺩﻴﺩﺓ )ﻤﻜﻴﻔﺎﺕ ﺍﻟﻬﻭﺍﺀ ﺃﺴﺎﺴﺎ ﻭﺍﻟﻤﺒﺭﺩﺍﺕ ﺍﻟﺘﺠﺎﺭﻴﺔ ﺒﺩﺭﺠﺔ ﺃﻗل( ﻭﻟﺨﺩﻤﺔ
ﺍﻟﻤﻌﺩﺍﺕ ﺍﻟﺤﺎﻟﻴﺔ 37.ﻭﺜﻤﺔ ﻋﺩﺩ ﻤﻥ ﻤﻭﺍﺩ  HCFCﺍﻷﺨﺭﻯ ﺍﻟﺘﻲ ﻴﺒﺭﺯ ﺍﺴﺘﺨﺩﺍﻤﻬﺎ ﻓﻲ ﻗﻁﺎﻉ ﺍﻟﺘﺒﺭﻴـﺩ ،ﻭﻋﻠﻰ ﺍﻷﺨﺹ
 HCFC-123ﻓﻲ ﺃﺠﻬﺯﺓ ﺘﺒﺭﻴﺩ ﺍﻟﻤﺒﺎﻨﻲ ﻭ  HCFC-124ﻭ HCFC-142bﻜﻤﻭﺍﺩ ﺘﺒﺭﻴﺩ ﺒﺩﻴﻠﺔ ﻟﻤﺎﺩﺓ  .CFC-12ﻭﻷﻨﻪ
ﻻ ﺘﻭﺠﺩ ﻋﻠﻰ ﻤﺎ ﻴﺒﺩﻭ ﻁﺎﻗﺎﺕ ﺼﻨﺎﻋﻴﺔ ﻤﺨﺼﺼﺔ ﻟﻠﻤﻨﺘﺠﺎﺕ ﺍﻟﺘﻲ ﺘﺴﺘﻌﻤل ﻤﻭﺍﺩ ﺍﻟﺘﺒﺭﻴﺩ ﻫﺫﻩ ﻓﻲ ﺍﻟﺒﻠﺩﺍﻥ ﺍﻟﻌﺎﻤﻠﺔ
ﺒﻤﻘﺘﻀﻰ ﺍﻟﻤﺎﺩﺓ  ،5ﻭﻷﻥ ﺍﻟﻜﻤﻴﺎﺕ ﺍﻟﻤﺴﺘﺨﺩﻤﺔ ﻀﺌﻴﻠﺔ ﺠﺩﺍ ﺒﺎﻟﻤﻘﺎﺭﻨﺔ ﺇﻟﻰ  ،HCFC-22ﻓﻠﻡ ﺘﺨﻀﻊ ﻫﺫﻩ ﺍﻟﻤﻭﺍﺩ
ﺍﻟﻬﻴﺩﺭﻭﻜﻠﻭﺭﻭﻓﻠﻭﺭﻭﻜﺭﺒﻭﻨﻴﺔ ﻟﻤﺯﻴﺩ ﻤﻥ ﺍﻟﺒﺤﺙ ﻓﻲ ﻫﺫﻩ ﺍﻟﻭﺭﻗﺔ.
1-3

ﺍﻟﻘﻁﺎﻋﺎﺕ ﻭﺍﻟﻘﻁﺎﻋﺎﺕ ﺍﻟﻔﺭﻋﻴﺔ

 .48ﻓﻲ ﻗﻁﺎﻉ ﺘﻜﻴﻴﻑ ﺍﻟﻬﻭﺍﺀ ،ﻜﺎﻥ  HCFC-22ﻷﻜﺜﺭ ﻤﻥ  60ﺴﻨﺔ ﺃﻜﺜﺭ ﻤﻭﺍﺩ ﺍﻟﺘﺒﺭﻴﺩ ﺸﻴﻭﻋﺎ ،ﺇﺫ ﺃﻨﻬﺎ ﻜﺎﻨﺕ ﻤﺎﺩﺓ
ﺍﻟﺘﺒﺭﻴﺩ ﺍﻟﻤﻔﻀﻠﺔ ﻷﺠﻬﺯﺓ ﺘﻜﻴﻴﻑ ﺍﻟﻬﻭﺍﺀ ﺍﻟﺼﻐﻴﺭﺓ ﻭﺍﻟﻤﺘﻭﺴﻁﺔ ﻭﺍﻟﻜﺒﻴﺭﺓ ،ﺒﺎﺴﺘﺜﻨﺎﺀ ﺃﺠﻬﺯﺓ ﺘﺒﺭﻴﺩ ﺍﻟﻤﺒﺎﻨﻲ ﺫﺍﺕ ﺍﻟﻁﺭﺩ
ﺍﻟﻤﺭﻜﺯﻱ ﻓﻲ ﺤﺎﻟﺔ ﺍﻷﺨﻴﺭﺓ .ﻭﻴﺒﺩﻭ ﺃﻥ ﻜل ﻁﺎﻗﺔ ﺍﻟﺘﺼﻨﻴﻊ ﺍﻟﻌﺎﻟﻤﻴﺔ ﺘﻘﺭﻴﺒﺎ ﻷﺠﻬﺯﺓ ﺘﻜﻴﻴﻑ ﺍﻟﻬﻭﺍﺀ ﺍﻟﻤﻨﺯﻟﻴﺔ ﺍﻟﺼﻐﻴﺭﺓ
ﻤﺭﻜﺯﺓ ﻓﻲ ﻋﺩﺩ ﻀﺌﻴل ﻤﻥ ﺍﻟﺒﻠﺩﺍﻥ ﺍﻟﻌﺎﻤﻠﺔ ﺒﻤﻘﺘﻀﻰ ﺍﻟﻤﺎﺩﺓ ) 5ﺃﻗل ﻤﻥ  .(15ﻭﻟﻐﺭﺽ ﻫﺫﻩ ﺍﻟﻭﺭﻗﺔ ،ﻋﺭّﻓﺕ ﺍﻷﻤﺎﻨﺔ
ﺍﻟﻘﻁﺎﻋﺎﺕ ﺍﻟﻔﺭﻋﻴﺔ ﺍﻟﺨﺎﺼﺔ ﺒﺘﻜﻴﻴﻑ ﺍﻟﻬﻭﺍﺀ ﻓﻲ ﺍﻟﻐﺭﻑ ،ﻭﺘﻜﻴﻴﻑ ﺍﻟﻬﻭﺍﺀ ﺍﻟﺴﺒﻠﺕ ،ﺍﻟﺘﻲ ﺘﻐﻁﻲ ﺃﻴﻀﺎ ﻤﻨﺘﺠﺎﺕ ﻤﻨﺯﻟﻴﺔ؛
ﻭﺘﻜﻴﻴﻑ ﺍﻟﻬﻭﺍﺀ ﺒﻨﻅﻡ ﺍﻟﺘﻜﻴﻴﻑ ﺍﻟﺘﺠﺎﺭﻴﺔ ،ﻭﺘﻜﻴﻴﻑ ﺍﻟﻬﻭﺍﺀ ﺍﻟﻤﻌﺒﺄ ،ﻭﻫﻲ ﺃﺠﻬﺯﺓ ﻤﺘﻭﺴﻁﺔ ﺍﻟﺤﺠﻡ ،ﻭﺘﻌﻤل ﺒﻨﻅﺎﻡ ﺍﻟﻬﻭﺍﺀ
ﺇﻟﻰ ﺍﻟﻬﻭﺍﺀ ،ﻭﺍﻟﺘﻲ ﺘﺴﺘﺨﺩﻡ ﻤﺜﻼ ﻋﻠﻰ ﺃﺴﻘﻑ ﺍﻟﻤﺒﺎﻨﻲ ﺍﻟﺘﺠﺎﺭﻴﺔ ﺍﻟﻜﺒﻴﺭﺓ> ﻭﺃﺠﻬﺯﺓ ﺘﺒﺭﻴﺩ ﺍﻟﻤﺒﺎﻨﻲ ﺍﻟﺘﻲ ﺘﺤﺘﻭﻱ ﻋﻠﻰ
 HCFC-22ﺍﻟﺘﻲ ﺘﻘل ﻗﺩﺭﻫﺎ ﻋﻥ  500ﻜﻴﻠﻭﻭﺍﺕ ﻭﺘﺴﺘﻌﻤل ﻓﻲ ﺘﻜﻴﻴﻑ ﺍﻟﻬﻭﺍﺀ ﺒﺎﻹﻀﺎﻓﺔ ﺇﻟﻰ ﻋﺩﺩ ﻤﻥ ﺍﺴﺘﺨﺩﺍﻤﺎﺕ
ﺘﺒﺭﻴﺩ ﺍﻟﻌﻤﻠﻴﺎﺕ ﻓﻲ ﺍﻟﺼﻨﺎﻋﺔ .ﻭﻴﺴﻴﻁﺭ ﻋﻠﻰ ﻗﻁﺎﻉ ﺘﻜﻴﻴﻑ ﺍﻟﻬﻭﺍﺀ ﺼﻨﺎﻋﺎﺕ ﻜﺒﻴﺭﺓ ﻟﺩﻴﻬﺎ ﻤﻨﺸﺂﺕ ﺘﺼﻨﻴﻊ ﻤﺭﻜﺯﻴﺔ.
37
ﺘﺸﻴﺭ ﺍﻟﺘﻘﺩﻴﺭﺍﺕ ﺇﻟﻰ ﺍﺴﺘﻬﻼﻙ ﺇﻀﺎﻓﻲ ﺒﻤﻘﺩﺍﺭ  300ﻁﻥ ﻤﻥ ﻗﺩﺭﺍﺕ ﺍﺴﺘﻨﻔﺎﺩ ﺍﻷﻭﺯﻭﻥ ) 5 500ﻁﻥ ﻤﺘﺭﻱ( ﻤﻥ ،HCFC-22
ﻭﺍﻟﺫﻱ ﺍﺴﺘﻌﻤل ﻜﻌﺎﻤل ﻨﻔﺦ ﻤﻊ  HCFC-142bﻹﻨﺘﺎﺝ ﺭﻏﺎﻭﻱ ﺍﻟﺒﻭﻟﻴﺴﺘﺭﻴﻥ.
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 .49ﻴﻤﺜل ﺍﻟﺘﺒﺭﻴﺩ ﺍﻟﺘﺠﺎﺭﻱ ﺍﻟﻘﻁﺎﻉ ﺍﻟﻔﺭﻋﻲ ﺍﻟﺫﻱ ﻴﻨﻁﻭﻱ ﻋﻠﻰ ﺃﻭﺴﻊ ﻨﻁﺎﻗﺎﺕ ﺍﻟﻤﻨﺘﺠﺎﺕ ﺍﻨﺘﺸﺎﺭﺍ ﻭﺘﻨﻭﻋﺎ ،ﻷﻥ
ﺠﻤﻴﻊ ﻤﻌﺩﺍﺕ ﺍﻟﺘﺒﺭﻴﺩ ﺍﻟﻤﺴﺘﻌﻤﻠﺔ ﻓﻲ ﺍﻟﻤﻨﺸﺂﺕ ﺍﻟﺘﺠﺎﺭﻴﺔ ﻭﻻ ﺘﻨﺘﻤﻲ ﺇﻟﻰ ﻗﻁﺎﻉ ﻓﺭﻋﻲ ﺁﺨﺭ ﺼﺭﺍﺤﺔ ،ﺘﻨﺘﻤﻲ ﺇﻟﻰ ﻫﺫﻩ
ﺍﻟﻔﺌﺔ .ﻭﺘﺴﺘﻌﻤل ﺍﻟﻤﻨﺘﺠﺎﺕ ،ﺇﻟﻰ ﺤﺩ ﻜﺒﻴﺭ ﻭﻟﻜﻥ ﻟﻴﺱ ﺤﺼﺭﺍ ،ﻓﻲ ﺘﺠﺎﺭﺓ ﺍﻟﺘﺠﺯﺌﺔ ،ﻟﻌﺭﺽ ﻭﺒﻴﻊ ﺍﻟﺴﻠﻊ ﺍﻟﻤﺜﻠﺠﺔ
ﻭﺍﻟﻤﺠﻤﺩﺓ .ﻭﺘﺘﺭﺍﻭﺡ ﺍﻻﺴﺘﺨﺩﺍﻤﺎﺕ ﺍﻷﺨﺭﻯ ﺒﻴﻥ ﺃﺠﻬﺯﺓ ﺘﺒﺭﻴﺩ ﺍﻟﻤﺎﺀ ﺇﻟﻰ ﻏﺭﻑ ﺍﻟﺘﺨﺯﻴﻥ ﻟﻤﻨﺘﺠﺎﺕ ﺍﻟﻠﺤﻭﻡ ﻭﺍﻷﻟﺒﺎﻥ.
ﻭﻴﺅﺩﻱ ﺍﻟﻨﻁﺎﻕ ﺍﻟﻭﺍﺴﻊ ﻟﻼﺴﺘﺨﺩﺍﻤﺎﺕ ،ﻭﺍﻟﺤﺎﺠﺔ ﺇﻟﻰ ﺘﻠﺒﻴﺔ ﺍﺤﺘﻴﺎﺠﺎﺕ ﻤﺤﺩﺩﺓ ،ﺇﻟﻰ ﻗﻴﺎﻡ ﺼﻨﺎﻋﺔ ﺒﺎﻟﻐﺔ ﺍﻟﺘﺸﺘﺕ ﻤﻊ ﻭﺠﻭﺩ
ﻋﺩﺩ ﻗﻠﻴل ﺠﺩﺍ ﻤﻥ ﺍﻟﻤﻨﺸﺂﺕ ﺍﻟﻜﺒﻴﺭﺓ ﺍﻟﺘﻲ ﺘﻨﺘﺞ ﻤﻨﺘﺠﺎﺕ ﻋﻠﻰ ﺩﺭﺠﺔ ﻋﺎﻟﻴﺔ ﻤﻥ ﺍﻟﺘﺨﺼﺹ ،ﻭﻟﻜﻥ ﻤﻊ ﺍﻟﻜﺜﻴﺭ ﻤﻥ
ﺍﻟﻤﻨﺸﺂﺕ ﺍﻟﻤﺘﻭﺴﻁﺔ ﻭﺍﻟﺼﻐﻴﺭﺓ ﺍﻟﺘﻲ ﺘﻨﺘﺞ ﻫﺫﻩ ﺍﻟﻤﻨﺘﺠﺎﺕ .ﻭﻫﻨﺎ ﻨﺠﺩ ﺃﻥ ﺍﻟﺤﺩﻭﺩ ﺒﻴﻥ ﺒﻌﺽ ﺃﺠﺯﺍﺀ ﻗﻁﺎﻉ ﺍﻟﺘﺒﺭﻴﺩ
ﺍﻟﺘﺠﺎﺭﻱ ﻭﻗﻁﺎﻉ ﺍﻟﺨﺩﻤﺔ ﺘﻜﺎﺩ ﺘﺘﻼﺸﻰ .ﻭﺭﺒﻤﺎ ﺼﻨﻌﺕ ﺃﺠﻬﺯﺓ ﺍﻟﺘﺒﺭﻴﺩ ﺍﻟﺘﺠﺎﺭﻱ ﻓﻲ ﺃﺤﺩ ﺒﻠﺩﺍﻥ ﺍﻻﺴﺘﻬﻼﻙ ﺍﻟﻜﺒﻴﺭ
ﺒﺎﻹﻀﺎﻓﺔ ﺇﻟﻰ ﻤﻌﻅﻡ ﺒﻠﺩﺍﻥ ﺍﻻﺴﺘﻬﻼﻙ ﺍﻟﻤﻨﺨﻔﺽ .ﻭﺍﻟﻭﺍﻗﻊ ﺃﻥ ﺍﺴﺘﻌﻤﺎل  HCFC-22ﻓﻲ ﺍﻟﻘﻁﺎﻉ ﻤﺩﻓﻭﻉ ،ﻀﻤﻥ ﺠﻤﻠﺔ
ﺃﻤﻭﺭ ،ﺒﺈﺯﺍﻟﺔ  ،CFC-12ﻭﺒﺤﻘﻴﻘﺔ ﺃﻥ ﻤﻘﺎﻭﻟﻲ ﺍﻟﺨﺩﻤﺔ ﻭﺍﻟﺸﺭﻜﺎﺕ ﺍﻟﺼﻐﻴﺭﺓ ﻟﺩﻴﻬﺎ ﺒﻨﻴﺔ ﺃﺴﺎﺴﻴﺔ ﻤﺨﺼﺼﺔ ﻟﻤﺎﺩﺓ
 HCFC-22ﻤﺘﺎﺤﺔ ﻟﺨﺩﻤﺔ ﻗﻁﺎﻉ ﺘﻜﻴﻴﻑ ﺍﻟﻬﻭﺍﺀ .ﻭﻴﻤﻜﻨﻬﺎ ﺃﻥ ﺘﺒﺴﻁ ﻋﻤﻠﻴﺎﺘﻬﺎ ﺒﺩﺭﺠﺔ ﻜﺒﻴﺭﺓ ﺇﺫﺍ ﺍﺴﺘﻌﻤﻠﺕ ﻨﻔﺱ ﻤﺎﺩﺓ
ﺍﻟﺘﺒﺭﻴﺩ ﻟﺘﺠﻤﻴﻊ ﻭﺘﺤﺩﻴﺩ ﺃﺴﻌﺎﺭ ﻤﻌﺩﺍﺕ ﺍﻟﺘﺒﺭﻴﺩ ﺍﻟﺘﺠﺎﺭﻱ ﺒﺎﻹﻀﺎﻓﺔ ﺇﻟﻰ ﺍﻟﺨﺩﻤﺔ.
2-3

ﺍﻟﺒﺩﺍﺌل

 .50ﺒﺎﻟﻨﺴﺒﺔ ﻟﻤﺨﺘﻠﻑ ﺍﻟﻘﻁﺎﻋﺎﺕ ،ﻫﻨﺎﻙ ﻋﺩﺩ ﻤﻥ ﻤﻭﺍﺩ ﺍﻟﺘﺒﺭﻴﺩ ﺍﻟﺒﺩﻴﻠﺔ .ﻭﻤﻥ ﺍﻟﻭﺠﻬﺔ ﺍﻟﺘﻘﻨﻴﺔ ،ﺘﻭﺠﺩ ﺍﺤﺘﻤﺎﻻﺕ
ﻜﺜﻴﺭﺓ ﻟﺘﻭﻟﻴﺩ ﺩﺭﺠﺎﺕ ﺤﺭﺍﺭﺓ ﻤﻨﺨﻔﻀﺔ ﻟﻠﺘﺒﺭﻴﺩ .ﻭﺘﺭﻜﺯ ﻫﺫﻩ ﺍﻟﻭﺭﻗﺔ ﻋﻠﻰ ﺍﻟﻤﻭﺍﺩ ﺍﻟﺘﻲ ﻭﺼﻠﺕ ،ﻓﻲ ﺍﻵﻭﻨﺔ ﺍﻟﺭﺍﻫﻨﺔ ﺇﻟﻰ
ﻤﺴﺘﻭﻯ ﻤﻥ ﺍﻟﺘﻁﻭﺭ ،ﻭﻤﺠﺎل ﻟﻼﺴﺘﺨﺩﺍﻡ ﻴﻭﺤﻲ ﺒﺄﻨﻬﺎ ﻗﺩ ﺘﻜﻭﻥ ﻤﺭﺸﺤﺔ ﻟﻜﻲ ﺘﺤل ﻤﺤل  HCFC-22ﻓﻲ ﺍﻟﺒﻠﺩﺍﻥ ﺍﻟﻌﺎﻤﻠﺔ
ﺒﻤﻘﺘﻀﻰ ﺍﻟﻤﺎﺩﺓ  5ﻋﻠﻰ ﺍﻷﺠل ﺍﻟﻤﺘﻭﺴﻁ .ﺃﻱ ﺍﻟﺘﻲ ﻗﺩ ﺘﻜﻭﻥ ﺼﺎﻟﺤﺔ ﻟﻤﺸﺎﺭﻴﻊ ﺍﻟﺼﻨﺩﻭﻕ ﺍﻟﻤﺘﻌﺩﺩ ﺍﻷﻁﺭﺍﻑ ﺍﻟﻤﺘﻌﻠﻘﺔ
ﺒﺘﺠﻤﻴﺩ ﻋﺎﻡ  2013ﺃﻭ ﺨﻁﺔ ﺨﻔﺽ ﺍﻻﺴﺘﻬﻼﻙ ﻓﻲ  .2015ﻭﺘﺸﻤل ﻫﺫﻩ ﺍﻟﺒﺩﺍﺌل ﺃﺴﺎﺴﺎ ﻤﻭﺍﺩ ﺍﻟﺘﺒﺭﻴﺩ
ﺍﻟﻬﻴﺩﺭﻭﻓﻠﻭﺭﻭﻜﺭﺒﻭﻨﻴﺔ ،ﻭﺍﻟﻤﻭﺍﺩ ﺍﻟﻬﻴﺩﺭﻭﻜﺭﺒﻭﻨﻴﺔ ﻭﺍﻟﻨﺸﺎﺩﺭ .ﻭﻴﻭﺠﺩ ﻓﻲ ﺍﻟﻤﺭﻓﻕ ﺍﻟﺭﺍﺒﻊ ﻭﺼﻑ ﺘﻔﺼﻴﻠﻲ ﻟﻠﺘﻜﻨﻭﻟﻭﺠﻴﺎﺕ
ﺍﻟﺒﺩﻴﻠﺔ.
 .51ﺇﻥ ﺍﻟﻤﻭﺍﺩ ﺍﻟﻬﻴﺩﺭﻭﻓﻠﻭﺭﻭﻜﺭﺒﻭﻨﻴﺔ ﻫﻲ ﻤﻭﺍﺩ ﺘﺒﺭﻴﺩ ﻟﻬﺎ ﺨﻭﺍﺹ ﻋﺎﻤﺔ ﻤﻤﺎﺜﻠﺔ ﻤﺜل ﺍﻟﻜﻠﻭﺭﻭﻓﻠﻭﺭﻭ ﻜﺭﺒﻭﻥ
ﻭﺍﻟﻬﻴﺩﺭﻭﻜﻠﻭﺭﻭﻓﻠﻭﺭﻭﻜﺭﺒﻭﻥ؛ ﻭﺘﻌﺭﻑ ﺒﻌﺽ ﺍﻟﺨﺼﺎﺌﺹ ﺍﻟﻤﺤﺩﺩﺓ ﻟﺘﻜﻨﻭﻟﻭﺠﻴﺎ ﻫﺫﻩ ﺍﻟﻤﻭﺍﺩ ﻤﻥ ﺇﺩﺨﺎل HFC-134a
ﺃﺜﻨﺎﺀ ﺇﺯﺍﻟﺔ  .CFC-12ﻓﺎﻟﻤﻭﺍﺩ ﺍﻟﺘﻘﻠﻴﺩﻴﺔ ﺍﻟﺘﻲ ﺘﺤل ﻤﺤل  ،HCFC-22ﺍﻟﺘﻲ ﺴﻴﻨﺘﺸﺭ ﺍﺴﺘﻌﻤﺎﻟﻬﺎ ﻓﻲ ﺍﻟﺒﻠﺩﺍﻥ ﻏﻴﺭ
ﺍﻟﻤﻌﺎﻤﻠﺔ ﺒﻤﻭﺠﺏ ﺍﻟﻤﺎﺩﺓ  ،5ﻟﻬﺎ ﺠﻤﻴﻌﺎ ﺃﺜﺭ ﻋﻠﻰ ﺍﻻﺤﺘﺭﺍﺭ ﺍﻟﻌﺎﻟﻤﻲ ) (GWPﺃﻋﻠﻰ ﻤﻥ  .HCFC-22ﻭﺍﻟﻭﺍﻗﻊ ﺃﻥ
ﻤﻌﻅﻡ ﻫﺫﻩ ﺍﻟﻤﻭﺍﺩ ﻗﺩ ﺃﺩﺨل ﻗﺒل ﺃﻜﺜﺭ ﻤﻥ  12ﻋﺎﻤﺎ ﺨﻼل ﺍﺴﺘﺒﺩﺍل  CFCﺘﺴﺘﻌﻤل ﻓﻲ ﺒﻌﺽ ﺍﻻﺴﺘﺨﺩﺍﻤﺎﺕ ،ﻤﻥ ﺒﻴﻨﻬﺎ
ﻋﻠﻰ ﺍﻷﺨﺹ ﺍﻻﺴﺘﺨﺩﺍﻤﺎﺕ ﺫﺍﺕ ﺍﻟﻁﺎﻗﺔ ﺍﻹﻨﺘﺎﺠﻴﺔ ﺍﻟﻤﻨﺨﻔﻀﺔ .ﻭﺒﺎﻟﻨﺴﺒﺔ ﻟﻠﺒﻠﺩﺍﻥ ﺍﻟﻌﺎﻤﻠﺔ ﺒﻤﻘﺘﻀﻰ ﺍﻟﻤﺎﺩﺓ  ،5ﻴﺒﺩﻭ ﺃﻥ
ﻫﺫﻩ ﺍﻻﺴﺘﺨﺩﺍﻤﺎﺕ ﺘﻐﻁﻲ ﻨﺴﺒﺔ ﻜﺒﻴﺭﺓ ﻤﻥ ﺍﻟﻤﻌﺩﺍﺕ ﺍﻟﻤﺅﻫﻠﺔ ﻟﻠﺘﻤﻭﻴل .ﻭﺤﺘﻰ ﺍﻵﻥ ﻟﻡ ﻴﺴﺘﺨﺩﻡ  ،HFC-134aﻟﻴﺤل
ﻤﺤل  ،HCFC-22ﻭﻟﺫﻟﻙ ﻓﺈﻥ ﺒﻴﺎﻨﺎﺕ ﺍﻟﺘﻜﻠﻔﺔ ﻟﻴﺴﺕ ﻤﺘﻭﺍﻓﺭﺓ .ﻭﻗﺩ ﻁﻭﺭ ﻋﺩﺩ ﻤﻥ ﻤﻭﺍﺩ  HFCﻟﺘﺤل ﻤﺤل HCFC-
 22ﻓﻲ ﺍﺴﺘﺨﺩﺍﻤﺎﺕ ﺼﻐﻴﺭﺓ ﻤﺤﺩﺩﺓ ،ﻭﺃﺩﺨﻠﺕ ﻫﺫﻩ ﺍﻟﻤﻭﺍﺩ ﺒﻨﺠﺎﺡ ﻭﻋﻠﻰ ﻨﻁﺎﻕ ﻭﺍﺴﻊ ﻓﻲ ﺍﻟﺒﻠﺩﺍﻥ ﻏﻴﺭ ﺍﻟﻌﺎﻤﻠﺔ ﺒﻤﻭﺠﺏ
ﺍﻟﻤﺎﺩﺓ  5ﻭﺍﻟﺒﻠﺩﺍﻥ ﺍﻟﻌﺎﻤﻠﺔ ﺒﻤﻘﺘﻀﻰ ﺍﻟﻤﺎﺩﺓ  5ﻋﻠﻰ ﺍﻟﺴﻭﺍﺀ .ﻭﺒﻌﺽ ﻫﺫﻩ ﺍﻟﻤﻭﺍﺩ ،ﻭﺨﺼﻭﺼﺎ  HFC-410Aﻟﻪ ﺨﻭﺍﺹ
ﺘﻘﺘﻀﻲ ﺘﻐﻴﻴﺭﺍﺕ ﺠﻤﺔ ﻓﻲ ﺘﺼﻤﻴﻡ ﺍﻟﻤﻌﺩﺍﺕ ،ﻭﻓﻲ ﺘﺼﻨﻴﻊ ﺍﻟﻤﻜﻭﻨﺎﺕ ﻭﻓﻲ ﻤﻌﺩﺍﺕ ﺍﻟﺨﺩﻤﺔ ﺒﺴﺒﺏ ﺍﺭﺘﻔﺎﻉ ﻀﻐﻭﻁ
ﺘﺸﻐﻴﻠﻬﺎ .ﻭﻫﻨﺎﻙ ﻋﺩﺩ ﻤﻥ ﺨﻼﺌﻁ  HFCﻭﺍﻟﻬﻴﺩﺭﻭﻜﺭﺒﻭﻨﺎﺕ ﺍﻟﻤﺘﺎﺤﺔ ﺍﻟﺘﻲ ﺘﺴﻤﺢ ﻓﻲ ﺤﺎﻻﺕ ﻜﺜﻴﺭﺓ ﺒﺘﺤﻭﻴل ﻤﻌﺩﺍﺕ
 HCFC-22ﺇﻟﻰ ﺒﺩﺍﺌل ﻏﻴﺭ ﻤﺴﺘﻨﻔﺩﺓ ﻟﻸﻭﺯﻭﻥ.
 .52ﺇﻥ ﺍﻟﻬﻴﺩﺭﻭﻜﺭﺒﻭﻨﺎﺕ ﻭﺍﻟﻨﺸﺎﺩﺭ ﻤﻥ ﺍﻟﻤﻭﺍﺩ ﺍﻟﺘﻲ ﺘﺤﺩﺙ ﺘﺄﺜﻴﺭﺍ ﻤﻨﺨﻔﻀﺎ ﻋﻠﻰ ﺍﻻﺤﺘﺭﺍﺭ ﺍﻟﻌﺎﻟﻤﻲ ،ﻭﻗﺩ ﺍﺴﺘﺨﺩﻤﺎ
ﺒﺎﺴﺘﻤﺭﺍﺭ ﻟﺴﻨﻭﺍﺕ ﻜﺜﻴﺭﺓ .ﻭﻴﻨﻁﻭﻱ ﻜﻼﻫﻤﺎ ﻋﻠﻰ ﺘﺤﺩﻴﺎﺕ ﺘﺘﻌﻠﻕ ﺒﺎﻟﺴﻼﻤﺔ .ﻭﺒﻴﻨﻤﺎ ﻜﺎﻨﺕ ﺍﻟﺘﻜﻨﻭﻟﻭﺠﻴﺎ ﺍﻟﻀﺭﻭﺭﻴﺔ
ﻟﻤﻨﺎﻭﻟﺔ ﻫﺫﻩ ﺍﻟﻤﻭﺍﺩ ﻤﻌﺭﻭﻓﺔ ﺠﻴﺩﺍ ،ﺘﻘﻭﺩ ﻫﺫﻩ ﺍﻟﺨﻭﺍﺹ ﺇﻟﻰ ﺍﺭﺘﻔﺎﻉ ﺍﻟﺘﻜﺎﻟﻴﻑ ﺍﻟﺭﺃﺴﻤﺎﻟﻴﺔ ﺍﻹﻀﺎﻓﻴﺔ ﻓﻲ ﻭﻗﺕ ﺍﻟﺘﺤﻭﻴل،
ﻭﺇﻟﻰ ﻗﻴﻭﺩ ﺒﺨﺼﻭﺹ ﺍﺴﺘﻌﻤﺎل ﺍﻟﻤﻌﺩﺍﺕ ﺫﺍﺕ ﺍﻟﺼﻠﺔ ﺒﻬﺎ ،ﻭﺍﻟﻘﻀﺎﻴﺎ ﺍﻟﺭﺌﻴﺴﻴﺔ ﻫﻲ:
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ﺃ(

ﺃﻥ ﺍﻟﻬﻴﺩﺭﻭﻜﺭﺒﻭﻥ ،ﻭﺨﺼﻭﺼﺎ ﺍﻹﻴﺯﻭﺒﻭﺘﻴﻥ ،ﻭﺍﻟﺒﺭﻭﺒﻴﻥ ،ﻭﺍﻟﺒﺭﻭﺒﻴﻠﻴﻥ ﻫﻲ ﻤﻭﺍﺩ ﺘﺒﺭﻴﺩ ﻤﻤﺘﺎﺯﺓ ﻤﺜل
 .HCFC-22ﻭﺘﺘﻁﻠﺏ ﻗﺎﺒﻠﻴﺘﻬﺎ ﻟﻼﺸﺘﻌﺎل ﻤﻨﺎﻭﻟﺘﻬﺎ ﺒﺸﻜل ﻤﺄﻤﻭﻥ ﻓﻲ ﻋﻤﻠﻴﺎﺕ ﺍﻟﺘﺼﻨﻴﻊ ﻭﺃﺜﻨﺎﺀ
ﺍﻟﺨﺩﻤﺔ ،ﻭﺘﺤﺩ ﻤﻥ ﻜﻤﻴﺔ ﺍﻟﻬﻴﺩﺭﻭﻜﺭﺒﻭﻨﺎﺕ ﻟﻜل ﻭﺍﺤﺩﺓ ﻤﻥ ﺍﻟﻤﻌﺩﺍﺕ ﻭﻴﻤﻜﻥ ﺃﻥ ﺘﻔﺭﺽ ﻗﻴﻭﺩﺍ
ﺒﺨﺼﻭﺹ ﻤﻭﻗﻊ ﻤﺭﺍﻓﻕ ﺍﻹﻨﺘﺎﺝ )ﻤﺜل ﺨﺎﺭﺝ ﺍﻟﻤﻨﺎﻁﻕ ﺍﻟﺴﻜﻨﻴﺔ( ﻭﻟﻠﻨﻅﻡ ﺍﻟﻜﺒﻴﺭﺓ ﻭﺍﻟﻤﻌﺩﺍﺕ ﺍﻟﻤﺭﻜﺒﺔ
)ﻤﺜل ﻤﺘﻁﻠﺒﺎﺕ ﺍﻟﺘﻬﻭﻴﺔ ﻭﻋﺩﻡ ﺍﻻﺘﺼﺎل ﺒﺎﻟﺠﻤﻬﻭﺭ( .ﻭﻗﺩ ﺍﺴﺘﺨﺩﻡ ﺍﻟﻬﻴﺩﺭﻭﻜﺭﺒﻭﻥ ﺒﻨﺠﺎﺡ ﻓﻲ
ﺍﻟﻤﺒﺭﺩﺍﺕ ﺤﻴﺙ ﺘﺴﺘﻌﻤل ﻜﺘﻜﻨﻭﻟﻭﺠﻴﺎ ﻋﺭﻴﻘﺔ ﻭﻤﺴﺘﺨﺩﻤﺔ ﻋﻠﻰ ﻨﻁﺎﻕ ﻭﺍﺴﻊ ﻭﻜﺫﻟﻙ ﻓﻲ ﺃﺠﻬﺯﺓ ﺘﻜﻴﻴﻑ
ﺍﻟﻬﻭﺍﺀ ﺍﻟﺼﻐﻴﺭﺓ ﻭﺃﺠﻬﺯﺓ ﺍﻟﺘﺒﺭﻴﺩ ﺍﻟﺘﺠﺎﺭﻴﺔ ﺍﻟﺼﻐﻴﺭﺓ؛

)ﺏ(

ﺍﺴﺘﺨﺩﻤﺕ ﺘﻜﻨﻭﻟﻭﺠﻴﺎ ﺍﻟﻨﺸﺎﺩﺭ ﻓﻲ ﺍﻟﺴﺎﺒﻕ ﻓﻲ ﻤﺼﺎﻨﻊ ﺍﻟﺘﺒﺭﻴﺩ ﺍﻟﻜﺒﻴﺭﺓ ،ﻭﻻ ﺴﻴﻤﺎ ﺍﻟﻤﺼﺎﻨﻊ ﺍﻟﻤﺘﻌﻠﻘﺔ
ﺒﺘﺠﻬﻴﺯ ﺍﻷﻏﺫﻴﺔ ﻭﺼﻨﺎﻋﺔ ﺍﻟﻜﻴﻤﻴﺎﺌﻴﺎﺕ ،ﻭﺃﺠﻬﺯﺓ ﺘﺒﺭﻴﺩ ﺍﻟﻤﺒﺎﻨﻲ ﺍﻟﻀﺨﻤﺔ .ﻭﺘﺨﺘﻠﻑ ﺍﻟﻤﻌﺭﻓﺔ ﺍﻟﻼﺯﻤﺔ
ﻟﺘﺠﻤﻴﻊ ﻭﺨﺩﻤﺔ ﻤﻌﺩﺍﺕ ﺍﻟﺘﺒﺭﻴﺩ ﺍﻟﻌﺎﻤﻠﺔ ﺒﺎﻟﻨﺸﺎﺩﺭ ﻋﻥ ﺘﻜﻨﻭﻟﻭﺠﻴﺎ  .CFC/HCFC/HFCﻭﻴﺴﺘﺨﺩﻡ
ﺍﻟﻨﺸﺎﺩﺭ ﺤﺎﻟﻴﺎ ﻓﻲ ﻋﺩﺩ ﻤﻥ ﺍﻟﺒﻠﺩﺍﻥ ﺍﻟﻌﺎﻤﻠﺔ ﺒﻤﻘﺘﻀﻰ ﺍﻟﻤﺎﺩﺓ  5ﻷﺴﺒﺎﺏ ﺘﺎﺭﻴﺨﻴﺔ ﺃﺴﺎﺴﺎ ،ﻭﻟﻜﻥ ﻜﺎﻥ ﻤﻥ
ﺍﻟﺼﻌﺏ ﺇﺩﺨﺎﻟﻪ ﻓﻲ ﺒﻠﺩﺍﻥ ﻟﻡ ﻴﻜﻥ ﻴﺴﺘﺨﺩﻡ ﻓﻴﻬﺎ ﻤﻥ ﻗﺒل .ﻭﻤﺜﻠﻤﺎ ﺍﻟﺤﺎل ﺒﺎﻟﻨﺴﺒﺔ ﻟﻨﻅﻡ ﺍﻟﻬﻴﺩﺭﻭﻜﺭﺒﻭﻥ
ﺍﻟﻜﺒﻴﺭﺓ ،ﺘﻘﻴﺩ ﺍﻟﻨﺸﺎﺩﺭ ﻋﺎﺩﺓ ﻤﻥ ﺤﻴﺙ ﻤﻭﻗﻊ ﺍﻟﻤﻌﺩﺍﺕ ﺍﻟﻤﺭﻜﺒﺔ.

 .53ﺘﺸﻴﺭ ﺍﻟﻤﻌﻠﻭﻤﺎﺕ ﺍﻟﻤﺘﺎﺤﺔ ﺒﺨﺼﻭﺹ ﻜﻔﺎﺀﺓ ﺍﻟﻁﺎﻗﺔ ﺃﻥ ﻫﻨﺎﻙ ،ﺒﺎﻟﻨﺴﺒﺔ ﻟﻤﻌﻅﻡ ﺍﻻﺴﺘﺨﺩﺍﻤﺎﺕ ﺫﺍﺕ ﺍﻟﺼﻠﺔ ،ﻤﺎﺩﺓ
ﻤﺒﺭﺩﺓ ﻫﻴﺩﺭﻭﻓﻠﻭﺭﻭﻜﺭﺒﻭﻨﻴﺔ ﺒﺎﻹﻀﺎﻓﺔ ﺇﻟﻰ ﻤﺎﺩﺓ ﻤﺒﺭﺩﺓ ﺫﺍﺕ ﺃﺜﺭ ﻤﻨﺨﻔﺽ ﻋﻠﻰ ﺍﻻﺤﺘﺭﺍﺭ ﺍﻟﻌﺎﻟﻤﻲ ﻭﺍﻟﻠﺫﺍﻥ ﻴﻤﻜﻥ ﺃﻥ
ﻴﻘﻭﺩﺍ ﺇﻟﻰ ﻨﻔﺱ ﻜﻔﺎﺀﺓ ﺍﻟﻁﺎﻗﺔ ﺃﻭ ﺇﻟﻰ ﻜﻔﺎﺀﺓ ﺃﻓﻀل ﻤﺜل ﻤﻌﺩﺍﺕ  .HCFC-22ﻭﻗﺩ ﻴﺘﻁﻠﺏ ﺫﻟﻙ ﻓﻲ ﺒﻌﺽ ﺍﻟﺤﺎﻻﺕ
ﺇﻋﺎﺩﺓ ﺘﺼﻤﻴﻡ ﻜﺒﻴﺭﺓ ﺃﻭ ﺍﺴﺘﻌﻤﺎل ﻤﻜﺎﺒﺱ ﻤﻌﺩﻟﺔ ،ﻭﻜﻼﻫﻤﺎ ﻴﺅﺩﻱ ﺇﻟﻰ ﺒﻌﺽ ﺍﻟﺯﻴﺎﺩﺍﺕ ﻓﻲ ﺍﻟﺘﻜﻠﻔﺔ ﺍﻟﺘﻲ ﻻ ﻴﻤﻜﻥ ﺘﻘﺩﻴﺭﻫﺎ
ﻓﻲ ﺍﻟﻤﺴﺘﻘﺒل ﺍﻟﻤﻨﻅﻭﺭ ﺇﻻ ﻋﻠﻰ ﺃﺴﺎﺱ ﻜل ﺤﺎﻟﺔ ﻋﻠﻰ ﺤﺩﺓ.
 .54ﻤﻥ ﺍﻟﻤﺭﺠﺢ ﺃﻨﻪ ﻋﻠﻰ ﺍﻷﻗل ﻓﻲ ﺍﻟﻤﺭﺤﻠﺔ ﺍﻷﻭﻟﻰ ﻤﻥ ﺇﺯﺍﻟﺔ  ،HCFCﻓﺈﻥ ﺍﻟﺒﺩﺍﺌل ﺍﻟﺘﻲ ﻭﺭﺩ ﻭﺼﻔﻬﺎ ﺃﻋﻼﻩ
ﺴﺘﻤﺜل ﻜل ﺍﻟﺨﻴﺎﺭﺍﺕ ﺍﻟﻤﺤﺘﻤﻠﺔ .ﻭﻗﺩ ﺃﺒﻠﻎ ﻋﻥ ﺍﻟﺒﺤﻭﺙ ﺍﻟﻤﺘﻌﻠﻘﺔ ﺒﺎﺴﺘﺤﺩﺍﺙ ﺒﻌﺽ ﻤﻭﺍﺩ ﺍﻟﺘﺒﺭﻴﺩ ﺫﺍﺕ ﺍﻷﺜﺭ ﺍﻟﻤﻨﺨﻔﺽ
ﻋﻠﻰ ﺍﻻﺤﺘﺭﺍﺭ ﺍﻟﻌﺎﻟﻤﻲ ﻭﺍﻟﺘﻲ ﻟﻴﺴﺕ ﻗﺎﺒﻠﺔ ﻟﻼﺸﺘﻌﺎل ﻭﺘﺤﺘﻭﻱ ﻋﻠﻰ ﻤﺴﺘﻭﻯ ﺴﻤﻴﺔ ﻤﻨﺨﻔﺽ ،ﻭﻟﻜﻥ ﻤﻥ ﻏﻴﺭ ﺍﻟﻭﺍﻀﺢ
ﺤﺎﻟﻴﺎ ﻤﺘﻰ ﺴﺘﻜﻭﻥ ﻫﺫﻩ ﻤﺘﺎﺤﺔ ﻭﻤﺎ ﺇﺫﺍ ﻜﺎﻨﺕ ﺴﺘﻌﺭﺽ ﻟﻠﺘﺴﻭﻴﻕ ﺍﻟﺘﺠﺎﺭﻱ .ﻭﻗﺩ ﺨﻀﻊ ﺜﺎﻨﻲ ﺃﻜﺴﻴﺩ ﺍﻟﻜﺭﺒﻭﻥ ﻟﻠﺘﻁﻭﻴﺭ
ﻜﻤﺎﺩﺓ ﻤﺒﺭﺩﺓ ﺒﺩﻴﻠﺔ ﻋﻠﻰ ﻤﺩﻯ ﺍﻟﻌﺸﺭﻴﻥ ﺴﻨﺔ ﺍﻷﺨﻴﺭﺓ ،ﻭﻫﻭ ﻴﺴﺘﺨﺩﻡ ﺤﺎﻟﻴﺎ ﻓﻲ ﺘﺠﺎﺭﺏ ﺇﺭﺸﺎﺩﻴﺔ .ﻭﺘﻘﺘﺼﺭ ﺍﺴﺘﺨﺩﺍﻤﻪ
ﺍﻟﺭﺌﻴﺴﻲ ﻋﻠﻰ ﺍﻟﻨﻅﻡ ﺍﻟﺘﺠﺎﺭﻴﺔ ﺍﻟﺼﻐﻴﺭﺓ ﻭﻓﻲ ﻨﻅﻡ ﺍﻟﺴﻭﺒﺭ ﻤﺎﺭﻜﺕ .ﺍﻟﻤﺭﻜﺯﻴﺔ ﺍﻟﻜﺒﻴﺭﺓ .ﻭﺍﻻﺴﺘﺨﺩﺍﻡ ﻓﻲ ﺨﻔﺽ ﺩﺭﺠﺎﺕ
ﺍﻟﺤﺭﺍﺭﺓ .ﻭﻴﺘﻁﻠﺏ ﺜﺎﻨﻲ ﺃﻜﺴﻴﺩ ﺍﻟﻜﺭﺒﻭﻥ ﻓﻲ ﺍﻟﻨﻅﻡ ﺍﻟﺼﻐﻴﺭﺓ ﺒﺘﺼﻤﻴﻤﺎﺕ ﻭﻤﻜﻭﻨﺎﺕ ﻤﺨﺘﻠﻔﺔ ﺒﺼﻭﺭﺓ ﺠﻭﻫﺭﻴﺔ ،ﻜﻤﺎ ﺃﻨﻪ
ﺒﺎﻟﻨﻅﺭ ﺇﻟﻰ ﻀﻐﻁﻪ ﺍﻟﻤﺭﺘﻔﻊ ﻓﻲ ﻫﺫﺍ ﺍﻻﺴﺘﺨﺩﺍﻡ ﺒﻌﻴﻨﺔ ﻭﺨﺼﺎﺌﺹ ﺨﺩﻤﺔ ﻤﺨﺘﻠﻔﺔ ﺃﻜﺒﺭ ﻤﻥ ﺍﻟﻤﺒﺭﺩﺍﺕ ﺍﻷﺨﺭﻯ .ﻭﻋﻼﻭﺓ
ﻋﻠﻰ ﺫﻟﻙ ،ﺘﻌﺎﻨﻲ ﻜﻔﺎﺀﺓ ﺍﻟﻁﺎﻗﺔ ﺒﺎﻟﻤﻘﺎﺭﻨﺔ ﺒﺎﻟﻤﺎﺩﺓ  HCFC-22ﺒﺩﺭﺠﺔ ﻜﺒﻴﺭﺓ ﻓﻲ ﺩﺭﺠﺎﺕ ﺍﻟﺤﺭﺍﺭﺓ ﺍﻟﻌﺎﻟﻴﺔ ﺨﺎﺭﺝ
ﺍﻟﻤﻨﺎﺯل .ﻭﻤﺎﺯﺍل ﻤﻥ ﻏﻴﺭ ﺍﻟﻭﺍﻀﺢ ﻤﺎ ﺇﺫﺍ ﻜﺎﻥ ﺴﻴﺘﻡ ﺘﻁﻭﻴﺭ ﻫﺫﻩ ﺍﻟﺘﻜﻨﻭﻟﻭﺠﻴﺎ ﻭﻓﻲ ﺃﻱ ﻅﺭﻭﻑ ﺴﻴﺘﻡ ﺫﻟﻙ ﻟﻼﻨﻁﻼﻕ
ﺨﺎﺭﺝ ﺴﻭﻗﻬﺎ ﺍﻟﻤﺤﺩﺩ ﺍﻟﺤﺎﻟﻲ .ﻭﺒﺎﻟﻨﺴﺒﺔ ﻟﻨﻅﻡ ﺩﺭﺠﺎﺕ ﺍﻟﺤﺭﺍﺭﺓ ﺍﻟﻤﻨﺨﻔﻀﺔ ﺍﻟﻜﺒﻴﺭﺓ ،ﻓﺈﻥ ﺍﻟﺘﻜﻨﻭﻟﻭﺠﻴﺎ ﺍﻟﻤﺴﺘﺨﺩﻤﺔ ﻟﻴﺴﺕ
ﺴﻭﻯ ﺍﺨﺘﻼﻓﺎﺕ ﻁﻔﻴﻔﺔ ﻨﺴﺒﻴﺎ ﻋﻥ ﺘﻠﻙ ﺸﺎﺌﻌﺔ ﺍﻻﺴﺘﺨﺩﺍﻡ ﺇﻻ ﺃﻥ ﻋﺩﺩ ﺍﻟﺘﻁﺒﻴﻘﺎﺕ ﻓﻲ ﺍﻟﺒﻠﺩﺍﻥ ﺍﻟﻌﺎﻤﻠﺔ ﺒﻤﻘﺘﻀﻰ ﺍﻟﻤﺎﺩﺓ 5
ﺤﻴﺙ ﻴﻤﻜﻥ ﺍﺴﺘﺨﺩﺍﻤﻬﺎ ﻟﺘﺤل ﻤﻜﺎﻥ  ،HCFC-22ﻗﺩ ﻴﻜﻭﻥ ﻤﺤﺩﻭﺩﺍ.
3-3

ﺘﺤﺩﻴﺎﺕ ﻤﺤﺩﺩﺓ ﻓﻲ ﻗﻁﺎﻉ ﺍﻟﺨﺩﻤﺔ

 .55ﻭﺘﺴﺘﺨﺩﻡ ﻨﻅﻡ ﺘﻜﻴﻴﻑ ﺍﻟﻬﻭﺍﺀ ﻓﻲ ﻤﺨﺘﻠﻑ ﺃﻨﺤﺎﺀ ﺍﻟﻌﺎﻟﻡ ﻟﻠﺘﺒﺭﻴﺩ ﺍﻟﻤﺭﻴﺢ .ﻭﻓﻲ ﺒﻌﺽ ﺍﻟﺒﻠﺩﺍﻥ ،ﻗﺩ ﻴﺘﻡ ﻗﺹ ﺫﻟﻙ
ﻋﻠﻰ ﺒﻌﺽ ﺍﻻﺴﺘﺨﺩﺍﻤﺎﺕ ﻤﺜل ﺍﻟﻔﻨﺎﺩﻕ ﻭﺍﻟﻤﺴﺘﺸﻔﻴﺎﺕ ﻜﻤﺎ ﻴﻤﻜﻥ ﺇﺩﺭﺍﺠﻬﺎ ﻓﻲ ﺒﻌﺽ ﺍﻻﺴﺘﺨﺩﺍﻤﺎﺕ ﺍﻷﺨﺭﻯ ﻤﺜل
ﺍﻟﻤﻜﺎﺘﺏ ﻭﺍﻟﻤﻨﺎﺯل .ﻭﻗﺩ ﻴﺴﺘﺨﺩﻡ  HCFC-22ﻓﻲ ﺠﻤﻴﻊ ﻨﻅﻡ ﺘﻜﻴﻴﻑ ﺍﻟﻬﻭﺍﺀ ﺘﻘﺭﻴﺒﺎ ﻤﻥ ﺍﻟﻭﺤﺩﺍﺕ ﺸﺩﻴﺩﺓ ﺍﻟﺼﻐﺭ ﺍﻟﺘﻲ
ﺘﻭﻀﻊ ﻋﻠﻰ ﺍﻟﻨﻭﺍﻓﺫ ﺇﻟﻰ ﺍﻟﻨﻅﻡ ﺴﻌﺔ  500ﻜﻴﻠﻭﻭﺍﺕ .ﻭﻨﻅﺭﺍ ﻟﻠﺤﺎﺠﺔ ﺇﻟﻰ ﺨﺩﻤﺔ ﻫﺫﻩ ﺍﻟﻨﻅﻡ ،ﻓﺈﻥ ﻤﻥ ﺍﻟﻤﺭﺠﺢ ﺃﻥ
ﻴﺴﺘﺨﺩﻡ  HCFC-22ﺒﻭﺍﺴﻁﺔ ﻗﻁﺎﻉ ﺍﻟﺨﺩﻤﺔ ﻓﻲ ﺠﻤﻴﻊ ﺍﻟﺒﻠﺩﺍﻥ ﺍﻟﻌﺎﻤﻠﺔ ﺒﻤﻘﺘﻀﻰ ﺍﻟﻤﺎﺩﺓ  5ﺃﺴﺎﺴﺎ.
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 .56ﻭﺒﻴﻨﻤﺎ ﻻ ﻴﺤﺘﺎﺝ ﺍﻟﻜﺜﻴﺭ ﻤﻥ ﻭﺤﺩﺍﺕ ﺘﻜﻴﻴﻑ ﺍﻟﻬﻭﺍﺀ ﻗﺩﺭﺍ ﻜﺒﻴﺭﺍ ﻤﻥ ﺍﻟﺘﺼﻠﻴﺢ ،ﻓﺈﻥ ﺍﻟﺯﻴﺎﺩﺓ ﺍﻟﺴﺭﻴﻌﺔ ﻓﻲ ﻋﺩﺩﻫﺎ
ﺴﺘﻘﻭﺩ ﺇﻟﻰ ﺍﺭﺘﻔﺎﻉ ﺍﻟﻁﻠﺏ ﻋﻠﻰ ﺍﻟﺨﺩﻤﺔ .ﻜﻤﺎ ﺃﻥ ﺍﺴﺘﻌﻤﺎل  HCFC-22ﻓﻲ ﺍﻟﺘﺒﺭﻴﺩ ﺍﻟﺘﺠﺎﺭﻱ ﻴﺯﻴﺩ ﻤﻥ ﺍﻟﻁﻠﺏ ﻋﻠﻰ
ﺍﻟﺨﺩﻤﺔ .ﻭﻴﻌﺭﻑ ﻫﻴﻜل ﻗﻁﺎﻉ ﺍﻟﺨﺩﻤﺔ ﻤﻥ ﻭﺍﻗﻊ ﺇﺯﺍﻟﺔ  .CFC-12ﻭﻓﻲ ﺍﻟﺠﻬﻭﺩ ﺍﻟﻤﺒﺫﻭﻟﺔ ﻹﺯﺍﻟﺔ ﺍﻟﻤﻭﺍﺩ ﺍﻟﻜﻠﻭﺭﻭﻓﻠﻭﺭﻭ
ﻜﺭﺒﻭﻨﻴﺔ ) ،(CFCsﻓﻘﺩ ﺃﻀﻴﻔﺕ ﺍﻷﻨﺸﻁﺔ ﻓﻲ ﻫﺫﺍ ﺍﻟﻘﻁﺎﻉ ،ﺒﻭﺠﻪ ﺨﺎﺹ ،ﺇﻟﻰ ﺍﻷﻨﺸﻁﺔ ﺍﻟﻤﺘﻌﻠﻘﺔ ﺒﺘﺸﺭﻴﻊ ﺃﻭ ﺇﻨﻔﺎﺫ ﻨﻅﻡ
ﺍﻟﺘﺭﺨﻴﺹ ﻭﺍﻟﺤﺼﺹ ،ﻜﺠﺯﺀ ﻤﻥ ﺨﻁﻁ ﺇﺩﺍﺭﺓ ﻏﺎﺯﺍﺕ ﺍﻟﺘﺒﺭﻴﺩ ﻭﺨﻁﻁ ﺇﺩﺍﺭﺓ ﺍﻹﺯﺍﻟﺔ ﺍﻟﻨﻬﺎﺌﻴﺔ.
 .57ﻭﻨﻅﺭﺍ ﻷﻨﻪ ﻴﺒﺩﻭ ﺃﻥ ﺍﻟﺘﺼﻨﻴﻊ ﺍﻟﻤﻌﺘﻤﺩ ﻋﻠﻰ  HCFCﻓﻲ ﻗﻁﺎﻋﻲ ﺍﻟﺭﻏﺎﻭﻱ ﻭﺍﻟﺘﺒﺭﻴﺩ ﻓﻀﻼ ﻋﻥ ﺍﺴﺘﺨﺩﺍﻡ
ﺍﻟﻤﺫﻭﺒﺎﺕ ﻟﻬﺫﻩ ﺍﻟﻤﺎﺩﺓ ﻴﻘﺘﺼﺭﺍﻥ ﻋﻠﻰ ﻋﺩﺩ ﻤﺤﺩﻭﺩ ﻤﻥ ﺍﻟﺒﻠﺩﺍﻥ ،ﻓﺈﻥ ﻤﻥ ﺍﻟﻤﺭﺠﺢ ﺃﻥ ﻋﺩﺩﺍ ﻜﺒﻴﺭﺍ ﻤﻥ ﺍﻟﺒﻠﺩﺍﻥ ﺍﻟﻌﺎﻤﻠﺔ
ﺒﻤﻘﺘﻀﻰ ﺍﻟﻤﺎﺩﺓ  5ﺴﻴﻜﻭﻥ ﺍﺴﺘﻬﻼﻜﻪ ﻤﻥ  HCFCﻤﻭﺠﻪ ﺤﺼﺭﻴﺎ ﻟﻘﻁﺎﻉ ﺍﻟﺨﺩﻤﺔ ﻭﺴﻭﻑ ﻴﺸﻤل ﺫﻟﻙ ﺍﻟﻘﻁﺎﻉ ﺍﻟﻔﺭﻋﻲ
ﻟﻠﺘﺠﻤﻴﻊ ﻭﺸﺤﻥ ﻤﻌﺩﺍﺕ ﺍﻟﺘﺒﺭﻴﺩ ﺍﻟﺘﺠﺎﺭﻱ .ﻭﻋﻠﻰ ﺍﻟﻨﻘﻴﺽ ﻤﻥ ﺍﻟﻭﻀﻊ ﺍﻟﺨﺎﺹ ﺒﺈﺯﺍﻟﺔ  ،CFCﻋﻨﺩﻤﺎ ﻜﺎﻥ ﺒﻌﺽ
ﺍﻟﺘﺼﻨﻴﻊ ﻋﻠﻰ ﺍﻷﻗل ﻓﻲ ﻤﻌﻅﻡ ﺍﻟﺒﻠﺩﺍﻥ )ﻤﺜل ﺘﺼﻨﻴﻊ ﺍﻟﺭﻏﺎﻭﻱ ﺍﻟﺨﻔﻴﻔﺔ( ﻜﺎﻥ ﻗﺎﺌﻤﺎ ﻋﻠﻰ  CFCﻭﻴﻤﻜﻥ ﺃﻥ ﻴﻌﺎﻟﺞ ﺒﻤﺴﺎﻨﺩﺓ
ﺍﻟﺒﻠﺩ ﻋﻠﻰ ﺍﻟﻭﻓﺎﺀ ﺒﺎﻟﺘﺯﺍﻤﺎﺕ ﺍﻹﺯﺍﻟﺔ ﺍﻟﻭﺍﻗﻌﺔ ﻋﻠﻴﻬﺎ ،ﻓﻔﻲ ﺤﺎﻟﺔ  ،HCFCsﻗﺩ ﻻ ﻴﻜﻭﻥ ﻫﺫﺍ ﺍﻟﺨﻴﺎﺭ ﻤﺘﺎﺤﺎ ﻟﻜﺜﻴﺭ ﻤﻥ
ﺍﻟﺒﻠﺩﺍﻥ ﺍﻟﻌﺎﻤﻠﺔ ﺒﻤﻘﺘﻀﻰ ﺍﻟﻤﺎﺩﺓ  .5ﻓﻘﺩ ﺃﺼﺒﺢ ﻤﻥ ﺍﻟﻭﺍﻀﺢ ﺨﻼل ﻋﻤﻠﻴﺔ ﺇﺯﺍﻟﺔ  CFCﺃﻨﻪ ﻻ ﻴﻤﻜﻥ ﻤﻌﺎﻟﺠﺔ ﻭﺭﺼﺩ
ﻗﻁﺎﻉ ﺍﻟﺨﺩﻤﺔ ﻋﻠﻰ ﺃﺴﺎﺱ ﻜل ﻤﻨﺸﺄﺓ ﻋﻠﻰ ﺤﺩﺓ .ﻭﺫﻟﻙ ﺃﺴﺎﺴﺎ ﺒﺴﺒﺏ ﻋﺩﺩ ﺍﻟﻤﻨﺸﺌﺎﺕ ﺍﻟﻤﻌﻨﻴﺔ ﻭﺤﺠﻤﻬﺎ ﺍﻟﺼﻐﻴﺭ ﻭﻫﻴﻜﻠﻬﺎ
ﻏﻴﺭ ﺍﻟﺭﺴﻤﻲ ﻓﻲ ﻜﺜﻴﺭ ﻤﻥ ﺍﻷﺤﻴﺎﻥ .ﻭﻟﺫﻟﻙ ،ﻓﺈﻥ ﺇﺯﺍﻟﺔ  CFCﻓﻲ ﺇﻁﺎﺭ ﺍﻟﺼﻨﺩﻭﻕ ﺍﻟﻤﺘﻌﺩﺩ ﺍﻷﻁﺭﺍﻑ ،ﺍﻋﺘﻤﺩﺕ ﺃﺴﺎﺴﺎ
ﻋﻠﻰ ﻗﻴﻭﺩ ﺍﻹﻤﺩﺍﺩ ﻤﻥ ﺨﻼل ﻨﻅﻡ ﺍﻟﺘﺭﺨﻴﺹ ﻭﺍﻟﺤﺼﺹ ،ﺒﻴﻨﻤﺎ ﻤﻜﻨﺕ ﻗﻁﺎﻉ ﺍﻟﺨﺩﻤﺔ ﻓﻲ ﻨﻔﺱ ﺍﻟﻭﻗﺕ ﻤﻥ ﻤﻭﺍﺠﻬﺔ
ﺘﻘﻠﺹ ﺇﻤﺩﺍﺩﺍﺕ  CFCﺒﺎﻟﺘﺩﺭﻴﺏ ﻋﻠﻰ ﺍﻟﻤﻤﺎﺭﺴﺎﺕ ﺍﻟﺠﻴﺩﺓ ﻭﺘﻭﻓﻴﺭ ﺍﻷﺩﻭﺍﺕ ﻭﺍﻟﻤﻌﺩﺍﺕ .ﻭﻗﺩ ﺃﻜﺩﺕ ﻤﺴﺎﻨﺩﺓ ﺍﻟﺼﻨﺩﻭﻕ
ﻟﻘﻁﺎﻉ ﺍﻟﺨﺩﻤﺔ ﻓﻲ ﻨﻔﺱ ﺍﻟﻭﻗﺕ ،ﺃﻜﺩﺕ ﻟﻠﺤﻜﻭﻤﺎﺕ ﺃﻥ ﺍﻟﻠﻭﺍﺌﺢ ﺍﻟﺨﺎﺼﺔ ﺒﺠﺎﻨﺏ ﺍﻟﻌﺭﺽ ﻟﻥ ﺘﺅﺩﻱ ﺇﻟﻰ ﻤﺸﻜﻼﺕ ﻤﻬﻤﺔ
ﻓﻲ ﺨﺩﻤﺔ ﻤﻌﺩﺍﺕ ﺍﻟﺘﺒﺭﻴﺩ .ﻭﻗﺩ ﻜﺎﻨﺕ ﻨﺘﺎﺌﺞ ﻫﺫﺍ ﺍﻟﻨﻬﺞ ﺤﺘﻰ ﺍﻵﻥ ﺠﻴﺩﺓ ﺒﺼﻔﺔ ﻋﺎﻤﺔ .ﻭﻟﻜﻥ ﺍﻟﺘﺤﺩﻱ ﺍﻟﺠﺩﻴﺩ ﺃﻤﺎﻡ ﺇﺯﺍﻟﺔ
 HCFCﻴﺘﻤﺜل ﻓﻲ ﺃﻥ ﺇﺩﺍﺭﺓ ﺠﺎﻨﺏ ﺍﻟﻌﺭﺽ ﻴﺠﺏ ﺃﻥ ﺘﺒﺩﺃ ﻓﻲ ﻭﻗﺕ ﻤﺒﻜﺭ ﺠﺩﺍ ﻤﻥ ﺍﻟﺠﺩﻭل ﺍﻟﺯﻤﻨﻲ ﻟﻺﺯﺍﻟﺔ ﻭﺃﻥ ﺘﺴﺘﻤﺭ
ﻟﻔﺘﺭﺓ ﺃﻁﻭل ﻤﻥ ﺍﻟﻭﻗﺕ.
 .58ﻴﺭﺘﺒﻁ ﺍﻟﻁﻠﺏ ﻋﻠﻰ  HCFC-22ﻓﻲ ﻗﻁﺎﻉ ﺍﻟﺨﺩﻤﺔ ﺒﺎﺴﺘﻴﺭﺍﺩ ﻤﻌﺩﺍﺕ ﺘﻜﻴﻴﻑ ﺍﻟﻬﻭﺍﺀ ﺍﻟﺘﻲ ﺘﻌﻤل ﺒﻬﺫﻩ ﺍﻟﻤﺎﺩﺓ ﻤﻥ
ﺠﺎﻨﺏ ﺍﻟﺒﻠﺩﺍﻥ ﺍﻟﻌﺎﻤﻠﺔ ﺒﻤﻘﺘﻀﻰ ﺍﻟﻤﺎﺩﺓ  5ﺍﻟﺘﻲ ﻜﺜﻴﺭﺍ ﻤﺎ ﺘﺨﻠﻕ ﺍﻟﻁﻠﺏ ﻋﻠﻰ  HCFC-22ﻓﻲ ﻗﻁﺎﻉ ﺍﻟﺨﺩﻤﺎﺕ .ﻭﻤﻥ
ﺃﺠل ﺘﺴﻬﻴل ﺍﻟﺘﺨﻔﻴﻀﺎﺕ ﺍﻟﺘﺎﻟﻴﺔ ﻓﻲ ﺍﺴﺘﻬﻼﻙ ﻗﻁﺎﻉ ﺍﻟﺨﺩﻤﺔ ،ﻴﺒﺩﻭ ﻤﻥ ﺍﻟﻤﻼﺌﻡ ﺍﻟﻨﻅﺭ ،ﻋﻠﻰ ﺃﺴﺎﺱ ﻭﻁﻨﻲ ،ﻓﻲ ﺇﻤﻜﺎﻨﻴﺔ
ﺍﻟﺤﺩ ﻤﻥ ﻭﺍﺭﺩﺍﺕ ﻤﻌﺩﺍﺕ  ،HCFC-22ﻭﺨﺼﻭﺼﺎ ﻤﻜﻴﻔﺎﺕ ﺍﻟﻬﻭﺍﺀ ،ﻭﺫﻟﻙ ﻓﻲ ﻤﺭﺤﻠﺔ ﻤﺒﻜﺭﺓ .ﻭﻤﻥ ﺸﺄﻥ ﺫﻟﻙ ﺃﻥ
ﻴﺅﺜﺭ ﻋﻠﻰ ﺘﻭﻗﻴﺕ ﺍﻟﻁﻠﺏ ﻟﺘﻤﻭﻴل ﺃﻨﺸﻁﺔ ﺍﻟﺘﺤﻭﻴل ﻓﻲ ﻤﻨﺸﺂﺕ ﺘﺼﻨﻴﻊ ﻤﻜﻴﻔﺎﺕ ﺍﻟﻬﻭﺍﺀ ﺍﻟﺘﻲ ﺘﻌﻤل ﺒﻤﺎﺩﺓ ،HCFC-22
ﺒﻭﺠﻪ ﺨﺎﺹ .ﻓﻬﺫﻩ ﺍﻟﻤﻨﺸﺂﺕ ﻴﺠﺏ ﺃﻥ ﺘﺤ ّﻭل ﻓﻲ ﻭﻗﺕ ﻤﺒﻜﺭ ﻟﺘﻤﻜﻴﻨﻬﺎ ﻤﻥ ﺘﺯﻭﻴﺩ ﺍﻟﺒﻠﺩﺍﻥ ﺍﻟﻌﺎﻤﻠﺔ ﺒﻤﻘﺘﻀﻰ ﺍﻟﻤﺎﺩﺓ 5
ﺍﻷﺨﺭﻯ ﺒﻤﻜﻴﻔﺎﺕ ﻫﻭﺍﺀ ﺨﺎﻟﻴﺔ ﻤﻥ .HCFC
 .59ﻟﻜﻲ ﺘﺘﻤﻜﻥ ﺒﻠﺩﺍﻥ ﺍﻻﺴﺘﻬﻼﻙ ﺍﻟﻤﻨﺨﻔﺽ ﻤﻥ ﺍﺘﺨﺎﺫ ﻗﺭﺍﺭ ﺒﺸﺄﻥ ﻀﻭﺍﺒﻁ ﺍﻻﺴﺘﻴﺭﺍﺩ ،ﺴﻭﻑ ﺘﺩﻋﻭ ﺍﻟﺤﺎﺠﺔ ﺇﻟﻰ
ﻭﺠﻭﺩ ﻤﺴﺎﻨﺩﺓ ﻜﺎﻓﻴﺔ ﻟﻘﻁﺎﻉ ﺍﻟﺨﺩﻤﺔ ﻓﻴﻬﺎ ﻤﻥ ﺃﺠل ﺘﻘﻠﻴل ﺍﺴﺘﻬﻼﻙ  HCFCﻭﺘﻤﻜﻴﻥ ﺍﻟﻤﻨﺎﻭﻟﺔ ﺍﻟﻤﻼﺌﻤﺔ ﻟﻠﺒﺩﺍﺌل .ﻭﻗﺩ
ﻴﻜﻭﻥ ﻤﻥ ﺍﻟﻤﻼﺌﻡ ﻟﺫﻟﻙ ﺍﻟﻨﻅﺭ ﻓﻲ ﺘﻤﻭﻴل ﺃﻨﺸﻁﺔ ﺇﺯﺍﻟﺔ  HCFCﻓﻲ ﻗﻁﺎﻉ ﺍﻟﺨﺩﻤﺔ ﻭﺍﻟﻘﻁﺎﻋﺎﺕ ﺍﻟﻤﺘﻌﻠﻘﺔ ﺒﻪ )ﺍﻟﺘﺠﻤﻴﻊ
ﻭﺍﻟﺸﺤﻥ ﻭﺍﻟﻤﺴﺘﺨﺩﻡ ﺍﻟﻨﻬﺎﺌﻲ( ﻓﻲ ﺍﻟﺒﻠﺩﺍﻥ ﺍﻟﺘﻲ ﻴﺯﻴﺩ ﺍﺴﺘﻬﻼﻜﻬﺎ ﻓﻲ ﻗﻁﺎﻉ ﺍﻟﺨﺩﻤﺔ ﻭﺫﻟﻙ ﻓﻲ ﺴﻨﺔ  2010ﺃﻭ ﺤﺘﻰ ﻗﺒل
ﺫﻟﻙ ﺍﻟﺘﺎﺭﻴﺦ ،ﺒﻐﻴﺔ ﺘﺴﻬﻴل ﺍﻻﻤﺘﺜﺎل ﻟﻬﺩﻑ ﺍﻟﺘﺨﻔﻴﺽ ﺒﻨﺴﺒﺔ  10ﻓﻲ ﺍﻟﻤﺎﺌﺔ ﻓﻲ ﺴﻨﺔ .2015
4-3

ﺍﻋﺘﺒﺎﺭﺍﺕ ﺍﻟﺘﻜﻠﻔﺔ

 .60ﻟﺘﻁﻭﻴﺭ ﺍﻟﻔﻬﻡ ﺤﻭل ﺍﻟﺘﻜﺎﻟﻴﻑ ﺍﻟﻤﺤﺘﻤﻠﺔ ﺍﻟﻤﺘﻌﻠﻘﺔ ﺒﺈﺯﺍﻟﺔ  HCFCﻓﻲ ﻗﻁﺎﻉ ﺘﺼﻨﻴﻊ ﺃﺠﻬﺯﺓ ﺍﻟﺘﺒﺭﻴﺩ ،ﺠﺭﻯ
ﺍﻟﺘﺸﺎﻭﺭ ﻤﻊ ﺨﺒﺭﺍﺀ ﻟﺩﻴﻬﻡ ﺨﺒﺭﺓ ﻓﻲ ﺍﻟﺒﻠﺩﺍﻥ ﺍﻟﻌﺎﻤﻠﺔ ﺒﻤﻘﺘﻀﻰ ﺍﻟﻤﺎﺩﺓ  5ﻟﻠﺤﺼﻭل ﻋﻠﻰ ﻓﻬﻡ ﻟﺒﻨﻴﺔ ﺍﻟﻘﻁﺎﻋﺎﺕ ﻭﺍﻟﻘﻁﺎﻋﺎﺕ
ﺍﻟﻔﺭﻋﻴﺔ .ﻭﻓﻲ ﻤﺭﺤﻠﺔ ﺜﺎﻨﻴﺔ ،ﺒﺫﻟﺕ ﻤﺤﺎﻭﻟﺔ ﻟﺘﻌﺭﻴﻑ ﻭﺍﺤﺩ ﺃﻭ ﺍﺜﻨﻴﻥ ﻤﻥ ﺍﻟﻤﻨﺸﺂﺕ ﺍﻟﺘﻘﻠﻴﺩﻴﺔ ﺍﻟﺘﻲ ﺘﺴﺘﻌﻤل ،HCFC
ﻭﺫﻟﻙ ﻓﻲ ﻜل ﻗﻁﺎﻉ ﻓﺭﻋﻲ .ﻭﺒﺎﺴﺘﺨﺩﺍﻡ ﺍﻟﺨﺒﺭﺓ ﻓﻲ ﺇﺯﺍﻟﺔ  CFCsﺒﺎﻹﻀﺎﻓﺔ ﺇﻟﻰ ﺨﺩﻤﺎﺕ ﺍﻟﺨﺒﺭﺍﺀ ،ﺴﻤﺤﺕ ﻗﻭﺍﺌﻡ
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ﺍﻷﺴﻌﺎﺭ ﻭﺍﻟﺒﻴﺎﻨﺎﺕ ﺍﻷﺨﺭﻯ ﺍﻟﻤﺘﺎﺤﺔ ﺒﺘﻘﺩﻴﺭ ﻨﻁﺎﻕ ﺍﻟﺘﻜﺎﻟﻴﻑ ﺍﻟﺭﺃﺴﻤﺎﻟﻴﺔ ﺍﻹﻀﺎﻓﻴﺔ ﻭﺍﻟﺘﻜﺎﻟﻴﻑ ﺍﻟﺘﺸﻐﻴﻠﻴﺔ ﺍﻹﻀﺎﻓﻴﺔ ﻟﻜل
ﻭﺍﺤﺩ ﻤﻥ ﺍﻟﺒﺩﺍﺌل .ﻭﻴﺴﺘﻨﺩ ﻫﺫﺍ ﺍﻟﻨﻬﺞ ﺇﻟﻰ ﺍﻓﺘﺭﺍﺽ ﺍﺴﺘﺒﺩﺍل ﺃﻭ ﺘﻌﺩﻴل ﺍﻟﻤﺭﺍﻓﻕ ﺍﻟﻘﺎﺌﻤﺔ ﺨﻼل ﻋﻤﺭﻫﺎ ﺍﻟﻤﻔﻴﺩ ،ﻜﻤﺎ ﻜﺎﻥ
ﺍﻟﺤﺎل ﺨﻼل ﻓﺘﺭﺓ ﻤﺸﺎﺭﻴﻊ ﺇﺯﺍﻟﺔ  .CFCﻭﻷﻥ ﺍﻟﻌﺩﻴﺩ ﻤﻥ ﺍﻟﻘﻁﺎﻋﺎﺕ ﺍﻟﻔﺭﻋﻴﺔ ﻟﻴﺱ ﻟﺩﻴﻬﺎ ﺨﻁﻭﻁ ﺇﺭﺸﺎﺩﻴﺔ ﻟﺘﺤﺩﻴﺩ ﻤﺩﺓ
ﻤﺩﻓﻭﻋﺎﺕ ﺍﻟﺘﻜﺎﻟﻴﻑ ﺍﻟﺘﺸﻐﻴﻠﻴﺔ ﺍﻹﻀﺎﻓﻴﺔ ،ﻓﻘﺩ ﺍﺴﺘﺨﺩﻡ ﻤﻌﻴﺎﺭ ﺍﻟﺴﻨﺔ ﻟﺠﻤﻴﻊ ﻤﺩﺩ ﺍﻟﺘﻜﺎﻟﻴﻑ ﺍﻟﺘﺸﻐﻴﻠﻴﺔ ﺍﻹﻀﺎﻓﻴﺔ ﻟﺘﺴﻬﻴل
ﺍﻟﺤﺴﺎﺏ ﺍﻟﺴﺭﻴﻊ ﻟﺘﺄﺜﻴﺭ ﻤﺨﺘﻠﻑ ﺍﻟﻔﺘﺭﺍﺕ ﺍﻷﻁﻭل ﺃﻭ ﺍﻷﻗﺼﺭ ﻟﻠﺘﻜﺎﻟﻴﻑ ﺍﻟﺘﺸﻐﻴﻠﻴﺔ ﺍﻹﻀﺎﻓﻴﺔ .ﻭﻴﺤﺘﻭﻱ ﺍﻟﻤﺭﻓﻕ ﺍﻟﺭﺍﺒﻊ
ﻋﻠﻰ ﺒﻴﺎﻥ ﻟﻠﺘﻜﻨﻭﻟﻭﺠﻴﺎﺕ ﺍﻟﺒﺩﻴﻠﺔ ﻟﻤﺨﺘﻠﻑ ﺍﻟﻘﻁﺎﻋﺎﺕ ﺍﻟﻔﺭﻋﻴﺔ ﻭﻭﺼﻑ ﻟﻬﺫﻩ ﺍﻟﻘﻁﺎﻋﺎﺕ ﺍﻟﻔﺭﻋﻴﺔ ﻭﺸﺭﻭﻁ ﻭﻨﺘﺎﺌﺞ ﺤﺴﺎﺏ
ﺍﻟﺘﻜﻠﻔﺔ ﺍﻹﻀﺎﻓﻴﺔ ﺍﻟﺘﻲ ﻴﻨﺘﺞ ﻋﻨﻬﺎ ﻨﻁﺎﻗﺎﺕ ﻟﻠﺘﻜﺎﻟﻴﻑ ﺍﻹﺸﺎﺭﻴﺔ.
 .61ﺇﻥ ﻨﻬﺞ ﺍﺴﺘﺨﺩﺍﻡ ﻤﻨﺸﺄﺓ "ﺘﻘﻠﻴﺩﻴﺔ" ﻟﺘﺤﺩﻴﺩ ﺍﻟﺘﻜﺎﻟﻴﻑ ﺍﻟﺭﺃﺴﻤﺎﻟﻴﺔ ﺍﻹﻀﺎﻓﻴﺔ ﻟﻤﻨﺸﺄﺓ ﺍﻟﺘﺼﻨﻴﻊ ﻴﺤﺩ ﻤﻥ ﻋﺩﻡ ﺍﻟﻴﻘﻴﻥ
ﻋﻨﺩ ﺘﻘﺩﻴﺭ ﺍﻟﺘﻜﻠﻔﺔ ﺍﻟﺭﺃﺴﻤﺎﻟﻴﺔ ﺍﻹﻀﺎﻓﻴﺔ ﻟﻜل ﻤﻨﺸﺄﺓ ،ﻷﻥ ﺒﻨﻭﺩ ﺍﻟﺘﻜﻠﻔﺔ ﺍﻟﺭﺃﺴﻤﺎﻟﻴﺔ ﻟﻥ ﺘﺘﺒﺎﻴﻥ ﺇﻻ ﻀﻤﻥ ﺤﺩﻭﺩ ﻤﻌﻴﻨﺔ ﺒﻴﻥ
ﻤﺨﺘﻠﻑ ﺃﺤﺠﺎﻡ ﺍﻟﻌﻤﻠﻴﺎﺕ .ﻭﻟﻜﻥ ،ﺒﻤﺎ ﺃﻥ ﻋﺩﺩ ﺍﻟﻤﻨﺸﺂﺕ ﻓﻲ ﺍﻟﻘﻁﺎﻉ ﻤﺎ ﺯﺍل ﻏﻴﺭ ﻤﻌﻠﻭﻡ ،ﺒﺎﻹﻀﺎﻓﺔ ﺇﻟﻰ ﻨﻁﺎﻗﺎﺕ
ﺍﻟﻤﻨﺘﺠﺎﺕ ﺍﻟﻔﻌﻠﻴﺔ ،ﻓﺈﻥ ﺍﺴﺘﺨﺩﺍﻡ ﺃﺴﻠﻭﺏ ﺍﻻﺴﺘﻨﺒﺎﻁ ﻟﺘﻘﺭﻴﺭ ﺘﻜﺎﻟﻴﻑ ﺍﻟﺘﺤﻭﻴل ﻟﻘﻁﺎﻋﺎﺕ ﺒﺭﻤﺘﻬﺎ ﻴﻅل ﺃﻤﺭﺍ ﻏﻴﺭ ﻤﻤﻜﻥ ﻓﻲ
ﺍﻟﻤﺴﺘﻘﺒل ﺍﻟﻤﻨﻅﻭﺭ .ﻭﻴﻨﺒﻐﻲ ﻤﻼﺤﻅﺔ ﺃﻥ ﻓﻲ ﺤﺎﻟﺔ ﺇﺯﺍﻟﺔ  ،CFCﻓﺈﻥ ﺍﻟﺘﻜﺎﻟﻴﻑ ﺍﻟﺭﺃﺴﻤﺎﻟﻴﺔ ،ﺒل ﻭﺍﻷﻜﺜﺭ ﻤﻥ ﺫﻟﻙ
ﺘﻜﺎﻟﻴﻑ ﺍﻟﺒﻨﻭﺩ ﺍﻟﻤﺘﻌﻠﻘﺔ ﺒﺎﻟﺘﻜﺎﻟﻴﻑ ﺍﻟﺘﺸﻐﻴﻠﻴﺔ ﺍﻹﻀﺎﻓﻴﺔ )ﺍﻟﻤﻜﺎﺒﺱ ﻭﺍﻟﺯﻴﻭﺕ ﻭﻏﺎﺯﺍﺕ ﺍﻟﺘﺒﺭﻴﺩ( ﺍﻨﺨﻔﻀﺕ ﻓﻲ ﺍﻟﻌﺎﺩﺓ
ﺒﻤﺭﻭﺭ ﺍﻟﻭﻗﺕ ﻭﺃﻅﻬﺭﺕ ﺃﻴﻀﺎ ﺘﺒﺎﻴﻨﺎﺕ ﻤﻬﻤﺔ ﻓﻲ ﺃﺴﻭﺍﻕ ﻤﺨﺘﻠﻔﺔ.
 .62ﻭﺘﺅﺩﻱ ﺤﺴﺎﺒﺎﺕ ﺍﻟﺘﻜﻠﻔﺔ ﻟﻤﻨﺸﺂﺕ ﻨﻤﻭﺫﺠﻴﺔ ﻤﺨﺘﻠﻔﺔ ﻓﻲ ﻗﻁﺎﻉ ﺘﺼﻨﻴﻊ ﺃﺠﻬﺯﺓ ﺍﻟﺘﺒﺭﻴﺩ ﺇﻟﻰ ﺍﻟﻨﺘﺎﺌﺞ ﺍﻟﻤﻘﺩﻤﺔ ﻓﻲ
ﺍﻟﺠﺩﻭل  .1-3ﻭﺘﻅﻬﺭ ﺍﻟﺘﻜﺎﻟﻴﻑ ﺍﻟﺘﺸﻐﻴﻠﻴﺔ ﻋﻠﻰ ﺃﺴﺎﺱ ﺴﻨﻭﻱ .ﻭﺇﺫﺍ ﻗﺭﺭﺕ ﺍﻟﻠﺠﻨﺔ ﺍﻟﺘﻨﻔﻴﺫﻴﺔ ﻤﺜﻼ ،ﻤﺩﺓ ﺘﺒﻠﻎ ﺃﺭﺒﻊ
ﺴﻨﻭﺍﺕ ،ﻓﺈﻥ ﺍﻟﻘﻴﻡ ﺍﻟﺨﺎﺼﺔ ﺒﺎﻟﺘﻜﺎﻟﻴﻑ ﺍﻟﺘﺸﻐﻴﻠﻴﺔ ﺍﻹﻀﺎﻓﻴﺔ ﻭﺍﻟﺘﻲ ﺘﻅﻬﺭ ﻓﻲ ﺍﻟﺠﺩﻭل ،ﺴﺘﺯﺩﺍﺩ .ﻭﺘﺒﻴﻥ ﺍﻟﺤﺴﺎﺒﺎﺕ ﺃﻥ
ﺍﻟﺘﻜﺎﻟﻴﻑ ﺍﻟﺘﺸﻐﻴﻠﻴﺔ ﺍﻹﻀﺎﻓﻴﺔ ﻹﺯﺍﻟﺔ  HCFCﻏﺎﻟﺒﺎ ﻤﺎ ﺘﺤﻅﻰ ﺒﻨﺴﺒﺔ ﺃﻜﺒﺭ ﻤﻥ ﺍﻟﺘﻜﻠﻔﺔ ﺍﻹﻀﺎﻓﻴﺔ ﺒﺎﻟﻤﻘﺎﺭﻨﺔ ﺇﻟﻰ ﻤﺸﺎﺭﻴﻊ
ﺇﺯﺍﻟﺔ  CFCﺍﻟﺘﻘﻠﻴﺩﻴﺔ .ﻭﻴﻨﺒﻐﻲ ﻤﻼﺤﻅﺔ ﺃﻥ ﺍﻟﺘﻜﺎﻟﻴﻑ ﺍﻟﺘﺸﻐﻴﻠﻴﺔ ﺍﻹﻀﺎﻓﻴﺔ ،ﺒﺎﻋﺘﺒﺎﺭﻫﺎ ﺒﻨﺩ ﺍﻟﺩﻋﻡ ﺍﻟﻭﺤﻴﺩ ﻓﻲ ﺇﻁﺎﺭ
ﺍﻟﺼﻨﺩﻭﻕ ﺍﻟﺫﻱ ﻴﺩﻓﻊ ﻨﻘﺩﺍ ﺒﺎﻟﻔﻌل ،ﺘﻭﻓﺭ ﺤﻭﺍﻓﺯ ﻤﻬﻤﺔ ﻟﻠﻤﻨﺸﺌﺎﺕ ﻟﺘﺤﻭﻴل ﺇﻨﺘﺎﺠﻬﺎ ﻤﺒﻜﺭﺍ .ﻭﻤﻥ ﻨﺎﺤﻴﺔ ﺃﺨﺭﻯ ،ﻓﺈﻥ
ﺍﻟﻁﺭﻴﻘﺔ ﺍﻟﺤﺎﻟﻴﺔ ﻟﻠﺘﻜﺎﻟﻴﻑ ﺍﻟﺘﺸﻐﻴﻠﻴﺔ ﺍﻹﻀﺎﻓﻴﺔ ﺘﻭﻓﺭ ﺤﻭﺍﻓﺯ ﻋﻠﻰ ﺍﺨﺘﺒﺎﺭ ﺍﻟﺘﻜﻨﻭﻟﻭﺠﻴﺎ ﺍﻷﻗل ﺍﺴﺘﺩﺍﻤﺔ ﻤﻥ ﺍﻟﻨﺎﺤﻴﺔ
ﺍﻻﻗﺘﺼﺎﺩﻴﺔ ،ﺃﻱ ﺍﻟﺨﻴﺎﺭ ﺍﻟﺫﻱ ﻴﻤﺜل ﺃﻋﻠﻰ ﺯﻴﺎﺩﺓ ﻓﻲ ﺘﻜﻠﻔﺔ ﺍﻟﻭﺤﺩﺓ ،ﻭﻓﻲ ﻤﺜل ﻫﺫﻩ ﺍﻟﺤﺎﻻﺕ ﻓﺈﻥ ﻤﺨﺎﻁﺭ ﺍﻟﻤﺸﺎﻜل ﺍﻟﺘﻲ
ﺘﻭﺍﺠﻪ ﺃﺜﻨﺎﺀ ﺍﻟﺘﻨﻔﻴﺫ ﺃﻭ ﺍﻟﻤﺸﺎﻜل ﺍﻟﻼﺤﻘﺔ ﺃﻭ ﺍﻟﺘﺤﻭل ﺍﻟﻌﻜﺴﻲ ﺇﻟﻰ  HCFC-22ﺘﻜﻭﻥ ﻋﺎﻟﻴﺔ.
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ﺍﻟﺠﺩﻭل  :1-3ﺘﻨﺒﺅﺍﺕ ﺍﻟﺘﻜﺎﻟﻴﻑ ﺍﻟﺭﺃﺴﻤﺎﻟﻴﺔ ﺍﻹﻀﺎﻓﻴﺔ ﻭﺍﻟﺘﻜﺎﻟﻴﻑ ﺍﻟﺘﺸﻐﻴﻠﻴﺔ ﺍﻹﻀﺎﻓﻴﺔ
38
ﻟﻨﻤﺎﺫﺝ ﻤﺸﺎﺭﻴﻊ ﻤﺨﺘﺎﺭﺓ ﻓﻲ ﻗﻁﺎﻉ ﺍﻟﺘﺒﺭﻴﺩ

ﺍﻟﻘﻁﺎﻉ/ﺍﻟﻘﻁﺎﻉ ﺍﻟﻔﺭﻋﻲ
ﻭﻨﻭﻉ ﺍﻟﻤﻌﺩﺍﺕ

اﻹﻨﺘﺎﺝ
ﺍﻟﺴﻨﻭﻱ
)ﻭﺤﺩﺓ/ﺴﻨﺔ(

ﺘﻜﺎﻟﻴﻑ ﺭﺃﺴﻤﺎﻟﻴﺔ
ﺇﻀﺎﻓﻴﺔ
)ﺩﻭﻻﺭ ﺃﻤﺭﻴﻜﻲ(

ﺍﻷﻋﻠﻰ
ﺘﻜﻴﻴﻑ ﺍﻟﻬﻭﺍﺀ
ﺘﻜﻴﻴﻑ ﺍﻟﻬﻭﺍﺀ ﻭﺘﻜﻴﻴﻑ ﺍﻟﺴﺒﻠﺕ 250,000
1,000
ﺘﻜﻴﻴﻑ ﺘﺠﺎﺭﻱ ﺒﺄﻨﺎﺒﻴﺏ
ﻭﺘﻜﻴﻴﻑ ﻤﻌﺒﺄ
100
ﺃﺠﻬﺯﺓ ﺘﺒﺭﻴﺩ ﺍﻟﻤﺒﺎﻨﻲ
ﺍﻟﺘﺒﺭﻴﺩ ﺍﻟﺘﺠﺎﺭﻱ
وﺣﺪات ﻣﺴﺘﻘﻠﺔ:
أﺟﻬﺰة اﻟﺘﺠﻤﻴﺪ اﻟﺘﺠﺎرﻳﺔ
وﺣﺪات ﻣﺴﺘﻘﻠﺔ:
ﺁﻻت اﻟﺒﻴﻊ
وﺣﺪات ﺗﻜﺜﻴﻒ

200

ﺍﻷﺩﻨﻰ

ﺘﻜﺎﻟﻴﻑ
ﺘﺸﻐﻴﻠﻴﺔ
ﺇﻀﺎﻓﻴﺔ
)ﺩﻭﻻﺭ
ﺃﻤﺭﻴﻜﻲ(
ﺍﻟﺴﻨﻭﻴﺔ

ﺘﻜﺎﻟﻴﻑ ﺭﺃﺴﻤﺎﻟﻴﺔ
ﺇﻀﺎﻓﻴﺔ
)ﺩﻭﻻﺭ ﺃﻤﺭﻴﻜﻲ(

ﺍﻷﻋﻠﻰ

ﺍﻟﺴﻨﻭﻴﺔ

ﺍﻷﺩﻨﻰ

ﻏﻴﺭ ﻤﻨﻁﺒﻕ ﻏﻴﺭ ﻤﻨﻁﺒﻕ ﻏﻴﺭ ﻤﻨﻁﺒﻕ

 85,000 300,000ﺘﺤﺩﺩ ﻓﻴﻤﺎ ﺒﻌﺩ ﻏﻴﺭ ﻤﻨﻁﺒﻕ ﻏﻴﺭ ﻤﻨﻁﺒﻕ ﻏﻴﺭ ﻤﻨﻁﺒﻕ

ﻏﻴﺭ ﻤﻨﻁﺒﻕ ﻏﻴﺭ ﻤﻨﻁﺒﻕ ﻏﻴﺭ ﻤﻨﻁﺒﻕ

66 000

140 000 66 000

55 000

390 000 60 000

R290
545 000

R134a
66 000

66 000

110 000

10 000
5 000

ﺍﻷﻋﻠﻰ

ﺍﻷﺩﻨﻰ

ﺍﻟﺴﻨﻭﻴﺔ

R407C
R410A
4,250,000 250 000 190 000 2 660 000 950,000 275,000
28,500 80 000 120 000
36 600 145,000 245,000

R404A
10 000

ﺘﻜﺎﻟﻴﻑ ﺘﺸﻐﻴﻠﻴﺔ ﺘﻜﺎﻟﻴﻑ ﺭﺃﺴﻤﺎﻟﻴﺔ ﺇﻀﺎﻓﻴﺔ ﺘﻜﺎﻟﻴﻑ ﺘﺸﻐﻴﻠﻴﺔ
ﺇﻀﺎﻓﻴﺔ
)ﺩﻭﻻﺭ ﺃﻤﺭﻴﻜﻲ(
ﺇﻀﺎﻓﻴﺔ
)ﺩﻭﻻﺭ
)ﺩﻭﻻﺭ ﺃﻤﺭﻴﻜﻲ
ﺃﻤﺭﻴﻜﻲ(

55 000

60 000

4 512 000 670 000

R290
320,000

320,000 320,000

500 000

150 000 800 000

310 000

 .63ﻭﻗﺩ ﺤﺎﻭﻟﺕ ﺍﻷﻤﺎﻨﺔ ﺃﻴﻀﺎ ﻭﻀﻊ ﺘﻘﺭﻴﺭ ﺃﻭﻟﻲ ﻟﻠﺘﻜﺎﻟﻴﻑ ﺍﻹﻀﺎﻓﻴﺔ ﻟﻘﻁﺎﻉ ﺍﻟﺨﺩﻤﺔ .ﻭﻤﺎﺯﺍل ﻴﺘﻌﻴﻥ ﻤﻨﺎﻗﺸﺔ
ﺍﻟﻁﺎﺒﻊ ﻭﺍﻟﺤﺠﻡ ﺍﻟﺩﻗﻴﻘﻴﻥ ﻟﻠﺘﺩﺨﻼﺕ ﻓﻲ ﻗﻁﺎﻉ ﺍﻟﺨﺩﻤﺔ ﻭﺫﻟﻙ ﻀﻤﻥ ﺠﻤﻠﺔ ﺃﻤﻭﺭ ﻤﻥ ﺒﻴﻨﻬﺎ ﻋﻠﻰ ﺃﺴﺎﺱ ﺍﻟﺨﺒﺭﺍﺕ ﺍﻟﻤﺴﺘﻤﺩﺓ
ﻤﻥ ﺨﻁﻁ ﺇﺩﺍﺭﺓ ﻏﺎﺯﺍﺕ ﺍﻟﺘﺒﺭﻴﺩ  RMPﻭﺨﻁﻁ ﺇﺩﺍﺭﺓ ﺍﻹﺯﺍﻟﺔ ﺍﻟﻨﻬﺎﺌﻴﺔ  .TPMPﻭﻴﺒﺩﻭ ﺃﻥ ﺒﻌﺽ ﺍﻟﻤﻜﻭﻨﺎﺕ ﺍﻟﺭﺌﻴﺴﻴﺔ
ﻓﻲ ﺨﻁﻁ ﺇﺩﺍﺭﺓ ﺍﻹﺯﺍﻟﺔ ﺍﻟﻨﻬﺎﺌﻴﺔ ﻭﻫﻲ ﺍﻟﺘﺸﺭﻴﻌﺎﺕ ﻭﺩﻋﻡ ﺍﻹﻨﻔﺎﺫ ،ﻭﺍﻻﺭﺘﻘﺎﺀ ﺒﻤﻌﺩﺍﺕ ﺍﻟﻔﻨﻴﻴﻥ ﻭﺍﻟﺘﺜﻘﻴﻑ ﻭﺭﺼﺩ ﺍﻟﺘﻨﻔﻴﺫ
ﺴﻭﻑ ﺘﻅل ﺘﻀﻁﻠﻊ ﺒﺩﻭﺭ ﻫﺎﻡ .ﻭﻴﻔﺘﺭﺽ ﺘﻘﺩﻴﺭ ﺍﻟﺘﻜﺎﻟﻴﻑ ﺃﻥ ﻤﻥ ﺍﻟﻀﺭﻭﺭﻱ ﺘﻭﻓﻴﺭ ﺍﻟﺘﻤﻭﻴل ﺍﻹﻀﺎﻓﻲ ﻟﻤﺭﺍﺠﻌﺔ
ﺘﺸﺭﻴﻌﺎﺕ ﺍﻟﻤﻭﺍﺩ ﺍﻟﻤﺴﺘﻨﻔﺩﺓ ﻟﻸﻭﺯﻭﻥ ﻓﻀﻼ ﻋﻥ ﺒﺭﺍﻤﺞ ﺍﻟﺘﺩﺭﻴﺏ ﻋﻠﻰ ﻤﺴﺘﻭﻯ ﺍﻟﺘﻤﻭﻴل ﺍﻟﺫﻱ ﻴﻘﺩﺭ ﻭﻓﻘﺎ ﻟﻤﺴﺘﻭﻯ
ﺍﺴﺘﻬﻼﻙ  HCFCﻋﺎﻡ  .2006ﻭﻗﺩﺭﺕ ﺍﻟﺘﻜﺎﻟﻴﻑ ﺤﺘﻰ ﻋﺎﻡ  2015ﺒﻤﺎ ﻴﺘﺭﺍﻭﺡ ﺒﻴﻥ 110 000ﺩﻭﻻﺭ ﺃﻤﺭﻴﻜﻲ ﻓﻲ
ﺃﻗل ﻤﺴﺘﻭﻯ ﻟﻼﺴﺘﻬﻼﻙ ﻭ 13 940 000ﺩﻭﻻﺭ ﺃﻤﺭﻴﻜﻲ ﻟﻠﺒﻠﺩﺍﻥ ﺍﻷﻋﻠﻰ ﺍﺴﺘﻬﻼﻜﺎ .ﻭﻴﺘﻀﻤﻥ ﺍﻟﻤﺭﻓﻕ ﺍﻟﺭﺍﺒﻊ ﺘﻔﺎﺼﻴل
ﻋﻥ ﻫﺫﺍ ﺍﻟﺘﻘﺭﻴﺭ.

ﺭﺍﺒﻌﺎ -
1-4

ﺍﻟﻤﺴﺎﺌل ﺍﻟﺒﻴﺌﻴﺔ
ﺍﻟﻤﻘﺭﺭﺍﺕ ﺍﻟﻤﺅﺩﻴﺔ ﺇﻟﻰ ﺘﺭﺘﻴﺏ ﺃﻭﻟﻭﻴﺎﺕ ﺍﻟﻘﻀﺎﻴﺎ ﺍﻟﺒﻴﺌﻴﺔ

 .64ﻴﺩﻋﻭ ﺍﻟﻤﻘﺭﺭ  6/XIXﺍﻷﻁﺭﺍﻑ "ﻋﻠﻰ ﺍﻟﺘﺭﻭﻴﺞ ﻻﺨﺘﻴﺎﺭ ﺒﺩﺍﺌل ﻟﻤﺭﻜﺒﺎﺕ ﺍﻟﻜﺭﺒﻭﻥ ﺍﻟﻬﻴﺩﺭﻭﻜﻠﻭﺭﻴﺔ ﻓﻠﻭﺭﻴﺔ ﺍﻟﺘﻲ
ﻤﻥ ﺸﺄﻨﻬﺎ ﺃﻥ ﺘﻘﻠل ﻤﻥ ﺍﻷﺜﺭ ﺍﻟﻤﺘﺭﺘﺏ ﻓﻲ ﺍﻟﺒﻴﺌﺔ ،ﻭﻻ ﺴﻴﻤﺎ ﺍﻟﻤﻨﺎﺥ ،ﻭﺃﻥ ﺘﻔﻲ ﻜﺫﻟﻙ ﺒﺴﺎﺌﺭ ﺍﻻﻋﺘﺒﺎﺭﺍﺕ ﺍﻟﻤﺘﻌﻠﻘﺔ
ﺒﺎﻟﺼﺤﺔ ﻭﺍﻟﺴﻼﻤﺔ ﻭﺍﻻﻗﺘﺼﺎﺩ ".ﻜﻤﺎ ﻴﻭﻓﺭ ﺘﻭﺠﻴﻬﺎ ﻟﻠﺠﻨﺔ ﺍﻟﺘﻨﻔﻴﺫﻴﺔ ﺒﺄﻥ ﻋﻠﻴﻬﺎ ﻟﺩﻯ ﻭﻀﻊ ﻤﻌﺎﻴﻴﺭ ﻻﺨﺘﻴﺎﺭ ﺍﻟﻤﺸﺎﺭﻴﻊ
ﻭﺍﻟﺒﺭﺍﻤﺞ ﺍﻟﺘﻲ ﺴﺘﻤﻭﻟﻬﺎ "ﺃﻥ ﺘﺴﺘﻨﺩ ﺃﻭﻟﻭﻴﺔ ﻟﻠﻤﺸﺎﺭﻴﻊ ﻭﺍﻟﺒﺭﺍﻤﺞ ﺍﻟﺘﻲ ﺘﺤﻘﻕ ﻤﺭﺩﻭﺩﻴﺔ ﺘﻜﺎﻟﻴﻔﻬﺎ ﻭﺍﻟﺘﻲ ﺘﺭﻜﺯ ،ﻀﻤﻥ ﺠﻤﻠﺔ

ﻴﻭﻓﺭ ﻫﺫﺍ ﺍﻟﺠﺩﻭل ﺍﻟﺘﻜﺎﻟﻴﻑ ﺍﻟﺘﺸﻐﻴﻠﻴﺔ ﺍﻹﻀﺎﻓﻴﺔ ﺒﺤﺴﺏ ﺍﻟﺒﻴﺎﻨﺎﺕ ﺍﻟﻤﺘﻭﺍﻓﺭﺓ ﺤﺎﻟﻴﺎ .ﻭﺘﺠﺩﺭ ﺍﻟﻤﻼﺤﻅﺔ ﺒﺄﻨﻪ ﻻ ﺘﺘﻭﺍﻓﺭ ﻓﻘﻁ ﺇﻤﻜﺎﻨﻴﺔ
38
ﻭﺠﻭﺩ ﺘﺒﺎﻴﻥ ﻓﻲ ﺍﻟﺘﻜﺎﻟﻴﻑ ﺍﻟﺘﺸﻐﻴﻠﻴﺔ ﺍﻹﻀﺎﻓﻴﺔ ﺒل ﻭﻜﺫﻟﻙ ﺃﻥ ﻟﻠﺘﻜﻨﻭﻟﻭﺠﻴﺎﺕ ﺍﻟﻤﺨﺘﻠﻔﺔ ﺠﻭﺍﻨﺏ ﺘﻌﺭﺽ ﻤﺨﺘﻠﻔﺔ ﻟﻠﺘﻐﻴﻴﺭ .ﻭﻋﻠﻰ ﺫﻟﻙ ﻓﺈﻥ ﻨﺴﺒﺔ
ﺍﻟﺘﻜﺎﻟﻴﻑ ﻓﻴﻤﺎ ﺒﻴﻥ ﻤﺨﺘﻠﻑ ﺍﻟﺘﻜﻨﻭﻟﻭﺠﻴﺎﺕ ﺴﻭﻑ ﺘﺘﺒﺎﻴﻥ ﻋﻠﻰ ﺍﻷﺭﺠﺢ.
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ﺃﻤﻭﺭ ،ﻋﻠﻰ ﺍﻹﺤﻼل ﻭﺍﻟﺒﺩﺍﺌل ﺍﻟﺘﻲ ﺘﻘﻠل ﻤﻥ ﺍﻟﺘﺄﺜﻴﺭﺍﺕ ﺍﻷﺨﺭﻯ ﻋﻠﻰ ﺍﻟﺒﻴﺌﺔ ﺒﻤﺎ ﻓﻲ ﺫﻟﻙ ﻋﻠﻰ ﺍﻟﻤﻨﺎﺥ ﻤﻊ ﻤﺭﺍﻋﺎﺓ
ﺇﻤﻜﺎﻨﻴﺎﺕ ﺍﻻﺤﺘﺭﺍﺭ ﺍﻟﻌﺎﻟﻤﻲ ﻭﺍﺴﺘﺨﺩﺍﻡ ﺍﻟﻁﺎﻗﺔ ﻭﻏﻴﺭ ﺫﻟﻙ ﻤﻥ ﺍﻟﻌﻭﺍﻤل ﺫﺍﺕ ﺍﻟﺼﻠﺔ.
 .65ﺇﻥ ﻁﺒﻴﻌﺔ ﺍﻟﻤﺼﻁﻠﺢ "ﺇﺴﻨﺎﺩ ﺍﻷﻭﻟﻭﻴﺔ" ﻗﺩ ﻴﺘﻴﺢ ﻋﺩﺩﺍ ﻤﻥ ﺍﻟﺘﻔﺴﻴﺭﺍﺕ ﺒﻤﺎ ﻓﻲ ﺫﻟﻙ ﺍﻷﻭﻟﻭﻴﺔ ﻓﻲ ﺍﻟﺘﻭﻗﻴﺕ ﻭﻓﻲ
ﺍﻻﺨﺘﻴﺎﺭ ﺍﻟﻤﻁﻠﻕ ﻟﻠﺘﻜﻨﻭﻟﻭﺠﻴﺎ ﺃﻭ ﻓﻲ ﻤﺨﺼﺼﺎﺕ ﺍﻟﺘﻤﻭﻴل .ﻭﻴﻤﻜﻥ ﺍﻋﺘﺒﺎﺭ ﺍﻷﻭﻟﻭﻴﺔ ﻤﻥ ﺤﻴﺙ ﺍﻟﺘﻭﻗﻴﺕ ﻋﻠﻰ ﺃﻨﻬﺎ
"ﺇﺴﻨﺎﺩ" ﻋﻠﻰ ﺍﻓﺘﺭﺍﺽ ﺃﻥ ﺍﻟﺘﻜﻨﻭﻟﻭﺠﻴﺎﺕ ﺍﻟﻤﻔﻴﺩﺓ ﻟﻠﻤﻨﺎﺥ ﻤﺘﻭﺍﻓﺭﺓ ﺒﺎﻟﻔﻌل .ﻏﻴﺭ ﺃﻥ ﻫﻨﺎﻙ ﺘﻀﺎﺭﺒﺎ ﻤﺘﻭﻗﻌﺎ ﺇﺫﺍ ﻜﺎﻨﺕ
ﺘﺩﺍﺒﻴﺭ ﻤﻌﺎﻟﺠﺔ "ﺍﻟﻤﺘﻁﻠﺒﺎﺕ" ﺍﻷﺴﻭﺃ ﺍﻷﻭﻟﻰ" ﻟﻠﻤﻘﺭﺭ 6/XIXﻓﻲ ﺴﻴﺎﻕ ﺇﺯﺍﻟﺔ ﺍﻟﻤﻭﺍﺩ ﺍﻟﻤﺴﺘﻨﻔﺩﺓ ﻟﻸﻭﺯﻭﻥ ﺃﻗل ﻓﺎﺌﺩﺓ ﻟﻠﻤﻨﺎﺥ
)ﺃﻭ ﺃﻨﻬﺎ ﺤﺘﻰ ﺘﺴﻔﺭ ﻋﻥ ﺃﻀﺭﺍﺭ ﻤﻨﺎﺨﻴﺔ( ﻤﻥ ﺍﻟﺨﻴﺎﺭﺍﺕ ﺍﻷﺨﺭﻯ ﺍﻟﻤﺘﺎﺤﺔ.
 .66ﺤﻴﺜﻤﺎ ﺘﺘﻭﺍﻓﺭ ﺍﻟﺘﻜﻨﻭﻟﻭﺠﻴﺎ ﺍﻟﻤﺤﺎﻴﺩﺓ ﺇﺯﺍﺀ ﺍﻟﻤﻨﺎﺥ ﺃﻭ ﺍﻟﻤﻔﻴﺩﺓ ﻟﻠﻤﻨﺎﺥ ﻭﺍﻟﺘﻲ ﺘﻜﻭﻥ ﺃﺴﻌﺎﺭﻫﺎ ﻓﻲ ﻤﺘﻨﺎﻭل ﺍﻟﻴﺩ ،ﻗﺩ
ﻴﻜﻭﻥ ﻤﻥ ﻤﺼﻠﺤﺔ ﺍﻟﻠﺠﻨﺔ ﺍﻟﺘﻨﻔﻴﺫﻴﺔ ﺃﻥ ﺘﺜﺒﻁ ﺘﻁﺒﻴﻕ ﺍﻟﺘﻜﻨﻭﻟﻭﺠﻴﺎ ﺍﻟﺘﻲ ﺘﺅﺩﻱ ﺇﻟﻰ ﺍﻹﻀﺭﺍﺭ ﺒﺎﻟﺒﻴﺌﺔ ﻤﻥ ﺨﻼل ﺘﻘﺭﻴﺭﻫﺎ
ﺒﻌﺩﻡ ﺘﻘﺩﻴﻡ ﺍﻟﺩﻋﻡ ﺍﻟﺘﻤﻭﻴﻠﻲ ﻤﻥ ﺍﻟﺼﻨﺩﻭﻕ ﺍﻟﻤﺘﻌﺩﺩ ﺍﻷﻁﺭﺍﻑ ﻋﻠﻰ ﺍﻹﻁﻼﻕ .ﻭﺘﺘﻭﺍﻓﺭ ﺴﻭﺍﺒﻕ ﻤﺎﻀﻴﺔ ﻋﻥ ﺫﻟﻙ ﻓﻲ
ﺘﺎﺭﻴﺦ ﺍﻟﺼﻨﺩﻭﻕ ﺍﻟﻤﺘﻌﺩﺩ ﺍﻷﻁﺭﺍﻑ .ﻏﻴﺭ ﺃﻥ ﻫﺫﺍ ﺍﻟﻨﻬﺞ ﻴﺤﺘﺎﺝ ﺇﻟﻰ ﺘﺭﻙ ﺍﻟﻤﻨﺸﺄﺓ ﺃﻭ ﺍﻟﺒﻠﺩ ﻤﺭﺍﻋﺎﺘﻪ ﻋﺩﺩ ﻜﺎﻑ ﻤﻥ
ﺨﻴﺎﺭﺍﺕ ﺍﻟﺘﻜﻨﻭﻟﻭﺠﻴﺎ ﺍﻟﻤﻤﻭﻟﺔ ﺍﻟﻤﺘﺎﺤﺔ .ﻭﻟﺩﻯ ﺇﻋﺩﺍﺩ ﻫﺫﻩ ﺍﻟﻭﺭﻗﺔ ،ﺘﻌﺘﻘﺩ ﺍﻷﻤﺎﻨﺔ ﺃﻨﻬﺎ ﺘﺤﺘﺎﺝ ﺇﻟﻰ ﻤﺯﻴﺩ ﻤﻥ ﺍﻟﺘﻭﺠﻴﻪ ﻤﻥ
ﺍﻟﻠﺠﻨﺔ ﺍﻟﺘﻨﻔﻴﺫﻴﺔ ﻋﻤﺎ ﺇﺫﺍ ﻜﺎﻥ ﻫﺫﺍ ﺍﻟﻨﻤﻁ ﻤﻥ ﺘﺭﺘﻴﺏ ﺍﻷﻭﻟﻭﻴﺎﺕ ﻴﻌﺘﺏ ﻤﻼﺌﻤﺎ ﻋﻨﺩ ﻫﺫﻩ ﺍﻟﻨﻘﻁﺔ ﻤﻥ ﺍﻟﺯﻤﻥ.
 .67ﻭﻟﻡ ﻴﺴﻨﺩ ﺍﻋﺘﺒﺎﺭ ﺁﺨﺭ ﻓﻲ ﻫﺫﺍ ﻟﺘﺤﻴل ﻟﻤﻌﺎﻟﺠﺔ ﺍﻟﺘﺄﺜﻴﺭﺍﺕ ﺍﻟﺒﻴﺌﻴﺔ ﺍﻷﺨﺭﻯ ﺍﻟﺘﻲ ﺃﺸﻴﺭ ﺇﻟﻴﻬﺎ ﻓﻲ ﺍﻟﻤﻘﺭﺭ .6/XIX
ﻭﻴﻤﻜﻥ ﺃﻥ ﺘﺸﻤل ﻫﺫﻩ ﻤﻥ ﺤﻴﺙ ﺍﻟﻤﺒﺩﺃ ﺒﻌﺽ ﺍﻟﺒﻨﻭﺩ ﻤﺜل ﺍﻨﺒﻌﺎﺜﺎﺕ  VOCﺍﻟﺘﻲ ﺘﺅﺩﻱ ﺇﻟﻰ ﺨﻔﺽ ﻤﺴﺘﻭﻯ ﻁﺒﻘﺔ
ﺍﻷﻭﺯﻭﻥ .ﻏﻴﺭ ﺃﻥ ﻫﺫﻩ ﺍﻟﺒﻨﻭﺩ ﺘﻌﺘﺒﺭ ﻋﻭﺍﻤل ﻤﺤﻠﻴﺔ ﻓﻲ ﻜﺜﻴﺭ ﻤﻥ ﺍﻷﺤﻴﺎﻥ ﻭﻤﻥ ﺍﻟﻤﺘﻭﻗﻊ ﺃﻥ ﺘﻁﺒﻕ ﻋﻨﺩ ﺫﻟﻙ ﺍﻟﻤﺴﺘﻭﻯ
ﻭﺘﻜﻭﻥ ﺠﺯﺀﺍ ﻤﻥ ﺍﺨﺘﻴﺎﺭ ﺘﻜﻨﻭﻟﻭﺠﻴﺎ ﺍﻟﻤﻨﺘﻔﻌﻴﻥ.
 .68ﻭﻨﻅﺭﺍ ﻷﻥ ﻫﺫﻩ ﺍﻟﻭﺭﻗﺔ ﻗﺩ ﻭﻀﻌﺕ ﻓﻲ ﺴﻴﺎﻕ ﺍﻋﺘﺒﺎﺭﺍﺕ ﺍﻟﺘﻜﺎﻟﻴﻑ ﻓﺈﻥ ﺍﻟﻌﻤل ﺍﻟﻤﺒﻠﻎ ﻤﻨﻬﺎ ﻴﺘﻌﻠﻕ ﺒﺎﻟﺩﺭﺠﺔ
ﺍﻷﻭﻟﻰ ﺒﺎﻟﻜﻴﻔﻴﺔ ﺍﻟﺘﻲ ﻴﻤﻜﻥ ﺒﻬﺎ ﺍﺴﺘﺨﺩﺍﻡ ﻨﻬﺞ ﺍﻟﺘﻤﻭﻴل ﻟﺩﻯ ﺍﻟﻠﺠﻨﺔ ﺍﻟﺘﻨﻔﻴﺫﻴﺔ ﻓﻲ ﺍﻟﺘﺸﺠﻴﻊ ﻋﻠﻰ ﺘﻁﺒﻴﻕ ﺍﻟﺘﻜﻨﻭﻟﻭﺠﻴﺎﺕ ﺍﻟﺘﻲ
ﺘﺤﻘﻕ ﺃﻜﺒﺭ ﻗﺩﺭ ﻤﻥ ﺍﻟﻤﻨﺎﻓﻊ ﺍﻟﺒﻴﺌﻴﺔ .ﻭﻴﺸﻴﺭ ﺍﻟﻤﻘﺭﺭ  6/XIXﺫﺍﺘﻪ ﺇﻟﻰ ﺍﻟﺤﺎﺠﺔ ﺇﻟﻰ ﻤﺭﺍﻋﺎﺓ "ﺇﻤﻜﺎﻨﻴﺎﺕ ﺍﻻﺤﺘﺭﺍﺭ ﺍﻟﻌﺎﻟﻤﻲ
ﻭﺍﺴﺘﺨﺩﺍﻡ ﺍﻟﻁﺎﻗﺔ ﻭﻏﻴﺭ ﺫﻟﻙ ﻤﻥ ﺍﻟﻌﻭﺍﻤل ﺫﺍﺕ ﺍﻟﺼﻠﺔ" .ﻭﻟﺩﻯ ﺘﻘﻴﻴﻡ ﻫﺫﻩ ﺍﻟﻤﺅﺸﺭﺍﺕ ،ﻜﺎﻨﺕ ﺍﻷﻤﺎﻨﺔ ﺤﺭﻴﺼﺔ ﻋﻠﻰ
ﻭﻀﻊ ﻨﻬﺞ ﻴﻜﻭﻥ ﻭﺍﺴﻌﺎ ﺒﻤﺎ ﻴﻜﻔﻲ ﻟﻠﻌﻤل ﻜﺄﺴﺎﺱ ﻟﺘﻘﻴﻴﻡ ﺍﻟﺘﻤﻭﻴل ﻤﻊ ﻀﻤﺎﻥ ﺃﻥ ﻴﻜﻭﻥ ﻭﺍﻋﻴﺎ ﺒﺩﺭﺠﺔ ﻜﺎﻓﻴﺔ ﻹﺠﺭﺍﺀ
ﺍﻟﻤﻘﺎﺭﻨﺎﺕ ﺍﻟﺒﻴﺌﻴﺔ ﺫﺍﺕ ﺍﻟﻤﻐﺯﻯ .ﻭﻴﻤﻜﻥ ﺍﻻﻁﻼﻉ ﻋﻠﻰ ﻤﺯﻴﺩ ﻤﻥ ﺍﻟﻤﻌﻠﻭﻤﺎﺕ ﻓﻲ ﺍﻟﻤﺭﻓﻕ ﺍﻟﺨﺎﻤﺱ ﻭﻗﺩ ﻅﻬﺭﺕ ﺜﻼﺙ
ﺘﻜﻨﻭﻟﻭﺠﻴﺎﺕ ﺃﺴﺎﺴﻴﺔ:
ﺃ(

ﺘﻁﺒﻴﻕ ﻤﻨﻬﺠﻴﺔ ﺘﻌﺘﻤﺩ ﻓﻘﻁ ﻋﻠﻰ ﺇﻤﻜﺎﻨﻴﺎﺕ ﺍﻻﺤﺘﺭﺍﺭ ﺍﻟﻌﺎﻟﻤﻲ؛

)ﺏ(

ﺘﻁﺒﻴﻕ ﻤﻨﻬﺠﻴﺔ ﺘﻌﺘﻤﺩ ﻋﻠﻰ ﺃﺩﺍﺀ ﺍﻟﻤﻨﺎﺥ ﺍﻟﺩﻭﺭﻱ؛

)ﺝ(

ﺘﻁﺒﻴﻕ ﻨﻬﺞ "ﺍﻟﻭﺤﺩﺓ ﺍﻟﻭﻅﻴﻔﻴﺔ" ﺇﺯﺍﺀ ﺘﻘﻴﻴﻡ ﺩﻭﺭﺓ ﺍﻟﺤﻴﺎﺓ.

 .69ﻭﻟﻡ ﺘﺄﺨﺫ ﺍﻷﻤﺎﻨﺔ ﻓﻲ ﺍﻻﻋﺘﺒﺎﺭ ﻓﻲ ﺍﺴﺘﻌﺭﺍﻀﻬﺎ ﺍﻷﻭﻟﻲ ﺃﻥ ﺍﻟﻤﻨﻬﺠﻴﺔ ﺘﻌﺘﻤﺩ ﻓﻘﻁ ﻋﻠﻰ ﺇﻤﻜﺎﻨﻴﺎﺕ ﺍﻻﺤﺘﺭﺍﺭ
ﺍﻟﻌﺎﻟﻤﻲ ﻤﺘﺎﺡ ﺒﺎﻟﻜﺎﻤل ﺍﻟﻭﻻﻴﺔ ﺍﻟﺨﺎﺼﺔ ﺒﺎﻟﻤﻘﺭﺭ  6/XIXﺤﻴﺙ ﺃﻨﻪ ﻟﻥ ﺘﺘﻤﻜﻥ ﻤﻥ ﺘﻨﺎﻭل "ﺍﺴﺘﺨﺩﺍﻡ ﺍﻟﻁﺎﻗﺔ" ﺤﺴﺏ ﻁﻠﺏ
ﺍﻟﻤﻘﺭﺭ .ﻭﻋﻼﻭﺓ ﻋﻠﻰ ﺫﻟﻙ ،ﺴﻴﺤﺘﺎﺝ ﻫﺫﺍ ﺍﻟﻨﻬﺞ ﺇﻟﻰ ﺘﻨﺎﻭل ﺍﻟﻔﺭﻭﻕ ﻓﻲ ﻤﻤﺎﺭﺴﺎﺕ ﺍﻻﺤﺘﻭﺍﺀ ﺨﻼل ﺩﻭﺭﺓ ﺍﻟﺤﻴﺎﺓ
ﻭﺨﻴﺎﺭﺍﺕ ﺍﻻﺴﺘﺭﺠﺎﻉ ﺇﺫﺍ ﻜﺎﻥ ﺴﻴﻌﻜﺱ ﻋﻠﻰ ﺍﻟﻨﺤﻭ ﺍﻟﻤﻼﺌﻡ ﻤﻘﺎﺭﻨﺔ ﺍﻟﺘﻜﻨﻭﻟﻭﺠﻴﺎﺕ ﺒﺼﻭﺭﺓ ﻋﺎﺩﻟﺔ .ﻭﺴﻴﺅﺩﻱ ﺫﻟﻙ،
ﺤﺴﺏ ﺍﻟﺘﻌﺭﻴﻑ ،ﺇﻟﻰ ﺇﺩﺨﺎﻟﻪ ﻓﻲ ﺘﻘﻴﻴﻡ ﻤﻜﻭﻨﺎﺕ ﺩﻭﺭﺓ ﺍﻟﺤﻴﺎﺓ.
 .70ﻭﻤﺜﻠﻤﺎ ﺍﻟﺤﺎل ﻓﻲ ﺠﻤﻴﻊ ﻋﻤﻠﻴﺎﺕ ﺘﻘﻴﻴﻡ ﺩﻭﺭﺓ ﺍﻟﺤﻴﺎﺓ ،ﺘﺤﺘﺎﺝ ﻋﻤﻠﻴﺔ ﻭﻀﻊ ﺃﺩﺍﺀ ﻤﻨﺎﺥ ﺩﻭﺭﺓ ﺍﻟﺤﻴﺎﺓ ﺍﻟﺭﺴﻤﻴﺔ ﺇﻟﻰ
ﺒﻴﺎﻨﺎﺕ ﻜﺜﻴﻔﺔ ﻭﺘﺘﻁﻠﺏ ﻤﺩﺨﻼﺕ ﻋﺩﺩ ﻜﺒﻴﺭ ﻤﻥ ﺍﻟﻤﺘﻐﻴﺭﺍﺕ ،ﻗﺩ ﻻ ﻴﻜﻭﻥ ﻜﻠﻬﺎ ﻤﻌﺭﻭﻓﺎ ﺴﻭﺍﺀ ﻟﻠﻤﻨﺸﺄﺓ ﺃﻭ ﻟﻠﺒﻠﺩ ﻭﻗﺕ ﺘﻘﺩﻴﻡ
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ﻁﻠﺏ ﺍﻟﺘﻤﻭﻴل .ﻭﺤﺘﻰ ﺇﺫﺍ ﻜﺎﻨﺕ ﻫﺫﻩ ﺍﻟﺒﻴﺎﻨﺎﺕ ﻤﺘﻭﺍﻓﺭﺓ ،ﺴﻭﻑ ﺕ ﻜﻭﻥ ﻤﻬﻤﺔ ﻀﺨﻤﺔ ﻭﻏﻴﺭ ﻋﻤﻠﻴﺔ ﺒﺎﻟﻨﺴﺒﺔ ﻟﻸﻤﺎﻨﺔ
ﻟﻜﻲ ﺘﻘﻭﻡ ﺒﻌﻤﻠﻴﺔ ﺍﻹﺴﻨﺎﺩ ﺍﻟﺘﺭﺍﻓﻘﻲ ﻭﺍﻟﺘﺤﻘﻕ ﻤﻥ ﺃﻥ ﻫﺫﻩ ﺍﻻﻓﺘﺭﺍﻀﺎﺕ ﻤﻼﺌﻤﺔ .ﻭﻟﺫﺍ ﻴﻨﻅﺭ ﻏﻠﻰ ﻤﻨﻬﺠﻴﺔ ﺃﺩﺍﺀ ﻤﻨﺎﺥ
ﺩﻭﺭﺓ ﺍﻟﺤﻴﺎﺓ ﻋﻠﻰ ﺃﻨﻬﺎ ﻏﻴﺭ ﻤﻼﺌﻤﺔ ﻜﺄﺴﺎﺱ ﻟﺘﻘﻴﻴﻡ ﺍﻟﺘﻤﻭﻴل.
 .71ﻭﻨﻅﺭﺍ ﻷﻥ ﻤﻨﻬﺠﻲ ﺇﻤﻜﺎﻨﻴﺎﺕ ﺍﻻﺤﺘﺭﺍﺭ ﺍﻟﻌﺎﻟﻤﻲ ﻭﺃﺩﺍﺀ ﻤﻨﺎﺥ ﺩﻭﺭﺓ ﺍﻟﺤﻴﺎﺓ ﻴﻤﺜﻼﻥ ﻁﺭﻓﻲ ﺍﻟﻤﻨﻅﻭﺭ ،ﻜﺎﻨﺕ
ﺍﻷﻤﺎﻨﺔ ﺘﻘﻭﻡ ﺒﺘﻘﻴﻴﻡ ﺍﻟﺨﻴﺎﺭﺍﺕ ﺍﻟﻭﺴﻴﻁﺔ ﺍﻟﺘﻲ ﻗﺩ ﺘﺘﻐﻠﺏ ﻋﻠﻰ ﻋﻴﻭﺏ ﻜل ﻤﻨﻬﻤﺎ .ﻭﻗﺩ ﺃﺴﻔﺭ ﺫﻟﻙ ﻋﻥ ﺘﻘﻴﻴﻡ ﺃﻭﻟﻲ ﻟﻨﻬﺞ
"ﺍﻟﻭﺤﺩﺓ ﺍﻟﻭﻅﻴﻔﻴﺔ" ﺍﻟﺫﻱ ﻴﻭﻓﺭ ﺍﻟﺴﻌﺔ ﻟﻤﻨﻬﺠﻴﺔ ﻤﺒﺴﻁﺔ ﻭﺍﻗل ﺍﺤﺘﻴﺎﺠﺎ ﻟﻜﺜﺎﻓﺔ ﺍﻟﺒﻴﺎﻨﺎﺕ ﻤﻊ ﻀﻤﺎﻥ ﻓﻲ ﻨﻔﺱ ﺍﻟﻭﻗﺕ ﺃﻥ
ﺒﺎﻟﻭﺴﻊ ﻤﺭﺍﻋﺎﺓ ﺠﻤﻴﻊ ﺍﻟﻤﻌﺎﻴﻴﺭ ﺍﻟﺭﺌﻴﺴﻴﺔ ﺍﻟﻤﺒﻴﻨﺔ ﻓﻲ ﺍﻟﻤﻘﺭﺭ ) 6/XIXﺇﻤﻜﺎﻨﻴﺎﺕ ﺍﻻﺤﺘﺭﺍﺭ ﺍﻟﻌﺎﻟﻤﻲ ﻭﺍﺴﺘﺨﺩﺍﻡ ﺍﻟﻁﺎﻗﺔ
ﻭﺍﻟﻌﻭﺍﻟﻡ ﺍﻷﺨﺭﻯ ﺫﺍﺕ ﺍﻟﺼﻠﺔ( .ﻭﻴﻨﺒﻐﻲ ﺍﻟﺘﺄﻜﺩ ﻫﻨﺎ ﻋﻠﻰ ﺃﻥ ﺍﻟﺘﻘﻴﻴﻡ ﺤﺘﻰ ﺍﻵﻥ ﻜﺎﻥ ﻗﺎﺼﺭﺍ ﻋﻠﻰ ﻗﻁﺎﻉ ﻭﺍﺤﺩ ﻭﻴﺘﻁﻠﺏ
ﻤﻭﺍﺼﻠﺔ ﻭﻀﻊ ﺍﻟﻤﻨﻬﺠﻴﺎﺕ ﻟﻀﻤﺎﻥ ﺍﻟﻘﺎﺒﻠﻴﺔ ﻟﻠﺘﻁﺒﻴﻕ ﻋﺒﺭ ﺍﻟﻨﻁﺎﻕ ﺍﻟﻜﺎﻤل ﻟﻠﻤﺸﺎﺭﻴﻊ ﻭﺍﻟﺒﺭﺍﻤﺞ ﺍﻟﻤﺘﻭﺨﺎﺓ ﺒﻤﻘﺘﻀﻰ ﺍﻟﻤﻘﺭﺭ
 .6/19ﻭﻤﻊ ﺫﻟﻙ ﺘﻌﺘﻘﺩ ﺍﻷﻤﺎﻨﺔ ﺃﻥ ﻤﻥ ﺍﻟﻤﻼﺌﻡ ﻭﻀﻊ ﻤﻨﻬﺠﻴﺔ ﺃﺴﺎﺴﻴﺔ ﻓﻲ ﻫﺫﻩ ﺍﻟﻤﺭﺤﻠﺔ ﻭﺨﻴﺎﺭﺍﺕ ﺍﻟﺘﻤﻭﻴل ﺍﻟﺘﻲ ﻴﻤﻜﻥ
ﺍﺴﺘﺨﻼﺼﻬﺎ ﻤﻨﻬﺎ ﺤﺘﻰ ﻴﻤﻜﻥ ﺍﺴﺘﺭﺠﺎﻉ ﺍﻟﻤﻌﻠﻭﻤﺎﺕ ﻓﻲ ﻭﻗﺕ ﻤﺒﻜﺭ ﻤﻥ ﺍﻟﻠﺠﻨﺔ ﺍﻟﺘﻨﻔﻴﺫﻴﺔ ﺒﺸﺄﻥ ﺍﻟﻨﻬﺞ ﺍﻟﻤﻘﺘﺭﺡ.
 .72ﻭﻴﺭﻜﺯ ﻨﻬﺞ "ﺍﻟﻭﺤﺩﺓ ﺍﻟﻭﻅﻴﻔﻴﺔ" ﻋﻠﻰ ﺍﻻﺴﺘﺨﺩﺍﻡ ﺍﻟﻌﺎﺩﻱ ﻟﻠﻤﻭﺍﺩ ﻓﻲ ﺃﺤﺩ ﺍﻟﻘﻁﺎﻋﺎﺕ ﻴﺴﻤﻰ "ﺍﻟﻌﻨﺼﺭ" ﻁﻭﺍل
ﺩﻭﺭﺓ ﺍﻟﺤﻴﺎﺓ .ﻓﻌﻠﻰ ﺴﺒﻴل ﺍﻟﻤﺜﺎل ،ﻴﻤﻜﻥ ﻭﻀﻊ ﺘﻘﻴﻴﻡ ﻜﻤﻲ ﻟﻤﺴﺎﻫﻤﺔ ﺍﻟﺭﻏﺎﻭﻱ ﻓﻲ ﻜﻔﺎﺀﺓ ﺍﻟﻁﺎﻗﺔ ﺒﺤﺴﺏ ﻤﺠﺎل ﺍﻟﻭﺤﺩﺓ
ﻟﻤﺒﻨﻰ ﻋﺎﺩﻱ ﻟﻠﻤﺤﺎﻓﻅﺔ ﻋﻠﻰ ﻓﺎﺭﻕ ﺩﺭﺠﺔ ﺍﻟﺤﺭﺍﺭﺓ ﺘﺒﻠﻎ  15ﺩﺭﺠﺔ ﻤﺌﻭﻴﺔ )ﻤﻜﻭﻥ ﺤﺭﺍﺭﻱ( ﻋﺒﺭ ﻋﻨﺼﺭ ﺍﻟﻤﺒﻨﻰ.
ﻭﻴﺴﺘﺨﺩﻡ ﻫﺫﺍ ﺍﻟﺘﻁﺒﻴﻕ ﺍﻟﻌﺎﺩﻱ ﺒﻌﺩ ﺫﻟﻙ ﻜﻌﻨﺼﺭ ﺘﻘﺭﻴﺒﻲ "ﻤﺠﻤﻭﻉ ﺍﻷﻨﺸﻁﺔ ﻓﻲ ﺍﻟﻘﻁﺎﻉ .ﻭﺍﻟﻔﺭﺽ ﻟﻴﺱ ﺤﺴﺎﺏ
ﺍﻟﺘﺄﺜﻴﺭﺍﺕ ﺍﻟﻤﻨﺎﺨﻴﺔ ﺍﻟﺩﻗﻴﻘﺔ ﻟﻜل ﺘﻁﺒﻴﻕ ﺒل ﺍﻟﻐﺭﺽ ﻫﻭ ﺘﻭﺴﻴﻡ ﻫﺫﻩ ﺍﻟﺘﺄﺜﻴﺭﺍﺕ ﺤﺘﻰ ﻴﻤﻜﻥ ﺍﺴﺘﺨﺩﺍﻤﻬﺎ ﻟﻌﻘﺩ ﻤﻘﺎﺭﻨﺎﺕ ﺒﻴﻥ
ﺍﻟﺘﻜﻨﻭﻟﻭﺠﻴﺎﺕ ﻭﺍﻟﻭﺍﻗﻊ ﺃﻥ ﺍﻟﻤﺨﺭﺠﺎﺕ ﺍﻟﺭﺌﻴﺴﻴﺔ ﺴﺘﻜﻭﻥ ﻋﺒﺎﺭﺓ ﻋﻥ ﺘﻘﻴﻴﻡ ﻤﻘﺎﺭﻥ ﻟﺘﺄﺜﻴﺭﺍﺕ ﻤﻨﺎﺥ ﺩﻭﺭﺓ ﺍﻟﺤﻴﺎﺓ ﻤﻊ
ﻤﺭﺍﻋﺎﺓ ﺇﻤﻜﺎﻨﻴﺎﺕ ﺍﻻﺤﺘﺭﺍﺭ ﺍﻟﺤﺭﺍﺭﻱ ﻟﻠﺒﺩﺍﺌل ﻭﺤﺠﻡ ﺍﻟﺘﻜﺎﻟﻴﻑ ،ﻭﺍﻟﻁﺎﻗﺔ ﺍﻟﻤﺴﺘﺨﺩﻤﺔ ﻓﻲ ﺍﻟﻌﻤﻠﻴﺔ ﻭﻭﻅﺎﺌﻑ ﺍﻻﻨﺒﻌﺎﺜﺎﺕ
ﻤﻥ ﺨﻼل ﺩﻭﺭﺓ ﺍﻟﺤﻴﺎﺓ .ﻭﻴﻤﻜﻥ ﺘﻘﻴﻴﻡ ﺍﻟﺘﻜﻨﻭﻟﻭﺠﻴﺎﺕ ﺍﻟﺒﺩﻴﻠﺔ ﻓﻲ ﻀﻭﺀ ﺍﻟﻤﻌﻠﻭﻤﺎﺕ ﺍﻷﺴﺎﺴﻴﺔ ﻟﻠﺘﻜﻨﻭﻟﻭﺠﻴﺎ ﺍﻷﻜﺜﺭ
ﻤﺭﺩﻭﺩﻴﺔ ﻟﻠﺘﻜﺎﻟﻴﻑ ﻭﺍﻟﺘﻲ ﺘﺯﻴل ﺒﺎﻟﻜﺎﻤل ﺍﻟﻤﻭﺍﺩ ﺍﻟﻤﺴﺘﻨﻔﺩﺓ ﻟﻸﻭﺯﻭﻥ ﻭﺘﺅﺩﻱ ﺇﻟﻰ ﺘﺄﺜﻴﺭﺍﺕ ﻤﻨﺎﺨﻴﺔ ﻤﻤﺎﺜﻠﺔ ﻟﻠﺘﻜﻨﻭﻟﻭﺠﻴﺎ
 HCFCﺍﻷﺼﻠﻴﺔ.
 .73ﻭﻴﺤﺘﺎﺝ ﻫﺫﺍ ﺍﻟﻨﻬﺞ ﺇﻟﻰ ﻤﻭﺍﺼﻠﺔ ﺍﻟﺘﻁﻭﻴﺭ ﻭﺍﻟﺘﻘﻴﻴﻡ ﻋﺒﺭ ﻨﻁﺎﻕ ﻭﺍﺴﻊ ﻤﻥ ﺍﻟﻘﻁﺎﻋﺎﺕ ﻟﺘﻭﻓﻴﺭ ﺍﻟﺘﺄﻜﻴﺩ ﺒﺄﻨﻪ ﻴﻤﻜﻥ
ﺘﻁﺒﻴﻕ ﺍﻟﻤﻨﻬﺠﻴﺔ ﺍﻷﺴﺎﺴﻴﺔ ﻋﻠﻰ ﻨﻁﺎﻕ ﺃﻭﺴﻊ .ﻭﻟﺫﺍ ﺘﺴﻌﻰ ﺍﻷﻤﺎﻨﺔ ﺇﻟﻰ ﺍﻟﺤﺼﻭل ﻋﻠﻰ ﻭﻻﻴﺔ ﻟﻤﻭﺍﺼﻠﺔ ﻫﺫﺍ ﺍﻟﻌﻤل ﻋﻠﻰ
ﺍﻟﻤﺴﺎﺭ ﺍﻟﺤﺎﻟﻲ ﺃﻭ ،ﻤﺜﻠﻤﺎ ﺘﻘﻭﻡ ﺍﻟﻠﺠﻨﺔ ﺍﻟﺘﻨﻔﻴﺫﻴﺔ ﺒﺘﻌﺩﻴﻠﻪ ﻟﺘﻘﺩﻴﻡ ﻤﺠﻤﻭﻋﺔ ﻋﻤﻠﻴﺔ ﻤﻥ ﺍﻟﻤﻘﺘﺭﺤﺎﺕ ﻟﻼﺠﺘﻤﺎﻉ ﺍﻟﺴﺎﺒﻊ
ﻭﺍﻟﺨﻤﺴﻴﻥ.

ﺨﺎﻤﺴﺎ -

ﺍﻟﺤﻭﺍﻓﺯ ﻭﺍﻟﻔﺭﺹ ﺒﺎﻟﻨﺴﺒﺔ ﻟﻠﺘﻤﻭﻴل ﺍﻟﻤﺸﺘﺭﻙ

 .74ﻁﻠﺏ ﻤﻥ ﺍﻷﻤﺎﻨﺔ ،ﻟﺩﻯ ﺇﻋﺩﺍﺩ ﻫﺫﻩ ﺍﻟﻭﺭﻗﺔ ﺃﻥ ﺘﺩﺭﺱ ﻓﻲ ﺍﻟﺤﻭﺍﻓﺯ ﻭﺍﻟﻔﺭﺹ ﺍﻟﻤﺎﻟﻴﺔ ﻓﻴﻤﺎ ﻴﺘﻌﻠﻕ ﺒﺎﻟﺘﻤﻭﻴل
ﺍﻟﻤﺸﺘﺭﻙ ،ﺍﻟﺫﻱ ﺴﻴﻜﻭﻥ ﻭﺜﻴﻕ ﺍﻟﺼﻠﺔ ﺒﻀﻤﺎﻥ ﺃﻥ ﺘﺴﻔﺭ ﺇﺯﺍﻟﺔ  HCFCﻋﻥ ﻤﻨﺎﻓﻊ ﻭﻓﻘﺎ ﻟﻠﻔﻘﺭﺓ )11ﺏ( ﻤﻥ ﺍﻟﻤﻘﺭﺭ
 6/XIXﺍﻟﺼﺎﺩﺭ ﻋﻥ ﺍﻷﻁﺭﺍﻑ ﻓﻲ ﺍﻟﺒﺭﻭﺘﻭﻜﻭل .ﻭﻓﻲ ﻨﻔﺱ ﺍﻟﻭﻗﺕ ،ﻗﺭﺭ ﺍﻻﺠﺘﻤﺎﻉ ﺍﻟﺭﺍﺒﻊ ﻭﺍﻟﺨﻤﺴﻴﻥ ﻟﻠﺠﻨﺔ ﺍﻟﺘﻨﻔﻴﺫﻴﺔ
ﺃﻥ ﻴﻌﺘﻤﺩ ﻓﻲ ﻤﻘﺭﺭﻩ  39/54ﻤﺒﺎﺩﺉ ﺘﻭﺠﻴﻬﻴﺔ ﻹﻋﺩﺍﺩ ﺨﻁﻁ ﺇﺩﺍﺭﺓ ﺇﺯﺍﻟﺔ ﺍﻟﻤﻭﺍﺩ ﺍﻟﻬﻴﺩﺭﻭﻜﻠﻭﺭﻭﻓﻠﻭﺭﻭﻜﺭﺒﻭﻨﻴﺔ .ﻭﺘﺸﺠﻊ
ﻫﺫﻩ ﺍﻟﻤﺒﺎﺩﺉ ﺍﻟﺘﻭﺠﻴﻬﻴﺔ ﺍﻟﺒﻠﺩﺍﻥ ﻭﺍﻟﻭﻜﺎﻻﺕ ﻋﻠﻰ ﺍﺴﺘﻜﺸﺎﻑ ﺍﻟﺤﻭﺍﻓﺯ ﻭﺍﻟﻔﺭﺹ ﺍﻟﻤﺎﻟﻴﺔ ﺍﻟﻤﺤﺘﻤﻠﺔ ﻟﺘﻭﻓﻴﺭ ﺍﻟﻤﻭﺍﺭﺩ ﺍﻹﻀﺎﻓﻴﺔ
ﻟﺘﻌﻅﻴﻡ ﺍﻟﻤﻨﺎﻓﻊ ﺍﻟﺒﻴﺌﻴﺔ ﺍﻟﻤﺴﺘﻤﺩﺓ ﻤﻥ ﻫﺫﻩ ﺍﻟﺨﻁﻁ .ﻭﻴﻤﻜﻥ ﺘﺤﻘﻴﻕ ﺍﻟﺘﻤﻭﻴل ﺍﻟﻤﺸﺘﺭﻙ ﺃﻤﺎ ﻋﻠﻰ ﻤﺴﺘﻭﻯ ﺍﻟﻤﺸﺎﺭﻴﻊ ﺍﻟﻔﺭﺩﻴﺔ
ﺃﻭ ﺍﻟﺨﻁﻁ ﺍﻟﻭﻁﻨﻴﺔ ﺃﻭ ﻋﻠﻰ ﻤﺴﺘﻭﻯ ﺘﺠﻤﻴﻌﻲ ﺃﻭﻜﻠﻴﻬﻤﺎ .ﻭﻴﺤﺩﺩ ﺍﻟﻤﻘﺭﺭ  39/54ﺸﺭﻭﻁ ﺍﻟﻨﻅﺭ ﻓﻲ ﺍﻟﺘﻤﻭﻴل ﺍﻟﻤﺸﺘﺭﻙ
ﺍﻟﻤﺘﻌﻠﻕ ﺒﺎﻟﻤﺸﺎﺭﻴﻊ ﺍﻟﻔﺭﺩﻴﺔ ﺃﻭ ﺍﻟﺒﺭﺍﻤﺞ.
 .75ﻭﻷﻏﺭﺍﺽ ﻫﺫﻩ ﺍﻟﻭﺭﻗﺔ ،ﺴﻴﻨﻅﺭ ﺇﻟﻰ ﻤﺴﺄﻟﺔ ﺍﻟﻤﻨﺎﻓﻊ ﺍﻟﺒﻴﺌﻴﺔ ﻋﻠﻰ ﺃﻨﻬﺎ ﺘﺸﻴﺭ ﺇﻟﻰ ﺘﻐﻴﺭ ﺍﻟﻤﻨﺎﺥ ﻭﺍﻟﺘﺨﻔﻴﻑ ﻤﻥ
ﺍﻨﺒﻌﺎﺜﺎﺕ ﻏﺎﺯﺍﺕ ﺍﻻﺤﺘﺒﺎﺱ ﺍﻟﺤﺭﺍﺭﻱ .ﻭﺘﻭﻓﺭ ﻤﺸﺎﺭﻴﻊ ﺍﻹﺯﺍﻟﺔ ﺒﻤﻘﺘﻀﻰ ﺍﻟﺼﻨﺩﻭﻕ ﺍﻟﻤﺘﻌﺩﺩ ﺍﻷﻁﺭﺍﻑ ﺍﻟﺘﺨﻔﻴﻑ ﻤﻥ
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ﺍﻨﺒﻌﺎﺜﺎﺕ ﻏﺎﺯﺍﺕ ﺍﻻﺤﺘﺒﺎﺱ ﺍﻟﺤﺭﺍﺭﻱ ﻋﻠﻰ ﻤﺴﺘﻭﻴﺎﺕ ﻤﺨﺘﻠﻔﺔ .ﻭﺴﻭﻑ ﻴﺅﺩﻱ ﺨﻔﺽ ﺇﻨﺘﺎﺝ  HCFC-22ﺇﻟﻰ
ﺍﻨﺨﻔﺎﻀﺎﺕ ﻻﺤﻘﺔ ﻓﻲ ﺍﻹﻨﺘﺎﺝ ﺍﻟﻤﺸﺘﺭﻙ ﻟﻠﻤﺎﺩﺓ  HFC-23ﺍﻟﺘﻲ ﻫﻲ ﻤﻥ ﻏﺎﺯﺍﺕ ﺍﻻﺤﺘﺒﺎﺱ ﺍﻟﺤﺭﺍﺭﻱ ﺍﻟﻘﻭﻴﺔ .ﻭﺴﻭﻑ
ﻴﺅﺩﻱ ﺨﻔﺽ ﺇﻨﺘﺎﺝ ﻭﺍﺴﺘﻬﻼﻙ ﺍﻟﻤﻭﺍﺩ  HCFCﺇﻟﻰ ﺨﻔﺽ ﻻﺤﻕ ﻓﻲ ﺍﻻﻨﺒﻌﺎﺜﺎﺕ ﻤﻥ ﻫﺫﻩ ﺍﻟﻤﻭﺍﺩ ﺍﻟﺘﻲ ﺘﻨﻁﻭﻱ ﺃﻴﻀﺎ
ﻋﻠﻰ ﺇﻤﻜﺎﻨﻴﺎﺕ ﺍﺤﺘﺭﺍﺭ ﻋﺎﻟﻤﻲ ﻋﺎﻟﻴﺔ .ﻭﺴﻭﻑ ﺘﺭﺴل ﺍﻟﺒﺩﺍﺌل ﺍﻟﻤﺴﺘﺨﺩﻤﺔ ﻓﻲ ﻨﻔﺱ ﺍﻟﺘﻁﺒﻴﻘﺎﺕ ﺍﻨﺒﻌﺎﺜﺎﺕ ﻗﺩ ﻴﻜﻭﻥ
ﺒﻌﻀﻬﺎ ﻤﻥ ﻏﺎﺯﺍﺕ ﺍﻻﺤﺘﺒﺎﺱ ﺍﻟﺤﺭﺍﺭﻱ ﺍﻟﻘﻭﻴﺔ .ﻭﺃﺨﻴﺭﺍ ﻓﺈﻥ ﺍﺴﺘﺨﺩﺍﻡ  HCFCﻜﻤﺒﺭﺩﺍﺕ ،ﻭﺇﻟﻰ ﺤﺩ ﻤﺎ ﻜﻌﻭﺍﻤل ﻨﻔﺦ
ﻟﻠﺭﻏﺎﻭﻱ ﻴﺭﺘﺒﻁ ﺍﺭﺘﺒﺎﻁﺎ ﻭﺜﻴﻘﺎ ﺒﺎﺴﺘﻬﻼﻙ ﺍﻟﻁﺎﻗﺔ ﺍﻟﺫﻱ ﻴﺭﺘﺒﻁ ﺒﺩﻭﺭﻩ ﺒﺎﻨﺒﻌﺎﺜﺎﺕ ﺍﻟﻜﺭﺒﻭﻥ.
 .76ﻭﻟﻜﻲ ﺘﺠﺘﺫﺏ ﻤﺸﺎﺭﻴﻊ ﺍﻹﺯﺍﻟﺔ ﺍﻟﺘﻲ ﺘﻨﻔﻴﺫ ﻓﻲ ﺇﻁﺎﺭ ﺍﻟﺼﻨﺩﻭﻕ ﺍﻟﻤﺘﻌﺩﺩ ﺍﻷﻁﺭﺍﻑ ﺍﻟﺘﻤﻭﻴل ﺍﻟﻤﺸﺘﺭﻙ ﺴﺘﺤﺘﺎﺝ
ﻜﺤﺩ ﺃﺩﻨﻰ ﺇﻟﻰ ﻤﺅﺸﺭ ﺫﻱ ﺼﻠﺔ ﺒﺎﻟﻤﻨﺎﺥ ﻋﻠﻰ ﺍﻟﻨﺤﻭ ﺍﻟﻤﻘﺘﺭﺡ ﻓﻲ ﺍﻟﻘﺴﻡ ﺍﻟﺨﺎﻤﺱ ﺒﻬﺫﻩ ﺍﻟﻭﺭﻗﺔ .ﻭﺴﻭﻑ ﻴﻭﻓﺭ ﺫﻟﻙ ﻨﻘﻁﺔ
ﺒﺩﺍﻴﺔ ﺠﻴﺩﺓ ﻟﺘﻘﻴﻴﻡ ﺍﻹﺴﻬﺎﻡ ﺍﻟﻤﺤﺘﻤل ﻟﻠﻤﺸﺎﺭﻴﻊ ﻓﻲ ﺇﻁﺎﺭ ﺍﻟﺼﻨﺩﻭﻕ ﺍﻟﻤﺘﻌﺩﺩ ﺍﻷﻁﺭﺍﻑ ﻓﻲ ﺃﻫﺩﺍﻑ ﺁﻟﻴﺎﺕ ﺍﻟﺘﻤﻭﻴل
ﺍﻷﺨﺭﻯ.
 .77ﻭﻴﻭﺠﺩ ﻋﺩﺩ ﻤﻥ ﺁﻟﻴﺎﺕ ﺍﻟﺘﻤﻭﻴل ﻫﺫﻩ ﺍﻟﺘﻲ ﻗﺩ ﺘﻜﻭﻥ ﻤﻨﺎﺴﺒﺔ ﻟﺘﻭﻓﻴﺭ ﺍﻷﻤﻭﺍل ﺍﻟﻤﺸﺘﺭﻜﺔ ﻟﻤﺸﺎﺭﻴﻊ ﺍﻟﺼﻨﺩﻭﻕ
ﺍﻟﻤﺘﻌﺩﺩ ﺍﻷﻁﺭﺍﻑ .ﻭﻤﻥ ﺒﻴﻥ ﻫﺫﻩ ﻫﻨﺎﻙ ﺍﻷﻤﻭﺍل ﻤﻥ ﺍﻟﻤﻨﺘﻔﻌﻴﻥ ﻭﺍﻵﻟﻴﺎﺕ ﺍﻟﻤﻌﺘﻤﺩﺓ ﻋﻠﻰ ﻨﻤﺎﺫﺝ ﺍﻟﺘﻤﻭﻴل ﺍﻟﺘﻘﻠﻴﺩﻴﺔ،
ﻭﺍﻟﻤﺸﺎﺭﻴﻊ ﺍﻟﻭﻁﻨﻴﺔ ﻟﺘﺤﻘﻴﻕ ﻜﻔﺎﺀﺓ ﺍﻟﻁﺎﻗﺔ ﻤﻥ ﺍﻟﺤﻜﻭﻤﺎﺕ ﻭﻤﻥ ﺍﻟﺼﻨﺎﻋﺔ ﻭﺍﻵﻴﺎﺕ ﺍﻟﻤﻌﺘﻤﺩﺓ ﻋﻠﻰ ﺍﻟﺴﻭﻕ .ﻭﺘﻤﺜل ﻫﺫﻩ
ﺍﻵﻥ ﻤﻌﻅﻡ ﺍﻟﻤﻭﺍﺭﺩ ﺍﻟﻤﺤﺘﻤﻠﺔ ﻟﻠﺘﻤﻭﻴل ﺍﻟﻤﺸﺘﺭﻙ.
 .78ﻭﺘﺸﻤل ﻨﻤﺎﺫﺝ ﺍﻟﺘﻤﻭﻴل ﺍﻷﺨﺭﻯ ﺍﻟﺼﻨﺎﺩﻴﻕ ﺍﻟﺘﻲ ﺘﺘﻤﺎﺜل ﻓﻲ ﻫﻴﺎﻜﻠﻬﺎ ﻤﻊ ﺍﻟﺼﻨﺩﻭﻕ ﺍﻟﻤﺘﻌﺩﺩ ﺍﻷﻁﺭﺍﻑ ﺃﻱ ﺃﻥ
ﻋﺩﺩﺍ ﻤﻥ ﺍﻟﻤﺎﻨﺤﻴﻥ ﻴﻘﺩﻡ ﺍﻟﺘﻤﻭﻴل ﺍﻟﺫﻱ ﻴﺘﺎﺡ ﻟﻤﺠﻤﻭﻋﺔ ﻤﻥ ﺍﻟﻤﺴﺘﻔﻴﺩﻴﻥ ﻭﻓﻘﺎ ﻟﻠﺘﻌﺎﺭﻴﻑ ﺍﻟﺘﻲ ﻴﻀﻌﻬﺎ ﺍﻟﻜﻴﺎﻥ ﺍﻟﻤﺭﺍﻗﺏ.
ﻭﻴﻨﻁﻭﻱ ﻤﺭﻓﻕ ﺍﻟﺒﻴﺌﺔ ﺍﻟﻌﺎﻟﻤﻴﺔ ﺘﺤﺕ ﻫﺫﻩ ﺍﻟﻤﺠﻤﻭﻋﺔ ﻓﻀﻼ ﻋﻥ ﺍﻟﺼﻨﺎﺩﻴﻕ ﺍﻷﺨﺭﻯ ﺫﺍﺕ ﺍﻟﺼﻠﺔ ﺒﺎﻟﻤﻨﺎﺥ ﺃﻭ ﺍﻟﺒﻴﺌﺔ ﻋﻠﻰ
ﺍﻟﻤﺴﺘﻭﻯ ﺍﻟﺩﻭﻟﻲ ﺃﻭ ﺍﻹﻗﻠﻴﻤﻲ ﻭﻤﺴﺘﻭﻯ ﺍﻟﺒﻠﺩﺍﻥ ﺍﻟﻤﺎﻨﺤﺔ ﺍﻟﻤﺨﺘﻠﻔﺔ .ﻭﻓﻲ ﺍﻟﻭﻗﺕ ﺍﻟﺤﺎﻀﺭ ،ﺘﻨﻤﻭ ﻫﺫﻩ ﺍﻟﻤﺠﻤﻭﻋﺔ ﻤﻥ
ﺍﻟﺼﻨﺎﺩﻴﻕ ﺒﺴﺭﻋﺔ ﺴﻭﺍﺀ ﻤﻥ ﺤﻴﺙ ﺍﻟﺤﺠﻡ ﺃﻭ ﻋﺩﺩ ﺍﻵﻟﻴﺎﺕ .ﻭﻗﺩ ﻻ ﺘﺘﻤﺎﺜل ﻤﻌﺎﻴﻴﺭ ﻭﻁﺭﻴﻕ ﺍﻟﻨﻔﺎﺫ ﺇﻟﻰ ﺒﻌﺽ ﻫﺫﻩ
ﺍﻟﺼﻨﺎﺩﻴﻕ ﻤﻊ ﺃﻫﺩﺍﻑ ﺍﻟﺼﻨﺩﻭﻕ ﺍﻟﻤﺘﻌﺩﺩ ﺍﻷﻁﺭﺍﻑ.
 .79ﻭﻓﻲ ﺒﻌﺽ ﺍﻟﺒﻠﺩﺍﻥ ،ﺘﺸﻐل ﺍﻟﺤﻜﻭﻤﺎﺕ ﺃﻭ ﻤﻭﺭﺩﻱ ﺍﻟﻜﻬﺭﺒﺎﺀ ﺼﻨﺎﺩﻴﻕ ﻟﻠﻭﻓﺭ ﻓﻲ ﺍﻟﻁﺎﻗﺔ .ﻭﻴﻤﻜﻥ ﻋﺎﺩﺓ ﺘﻭﻗﻊ
ﺃﻥ ﺘﺘﻤﺎﺜل ﻫﺫﻩ ﺍﻟﺼﻨﺎﺩﻴﻕ ﻤﻊ ﻤﺸﺎﺭﻴﻊ ﺍﻟﺼﻨﺩﻭﻕ ﺍﻟﻤﺘﻌﺩﺩ ﺍﻷﻁﺭﺍﻑ ﺇﻻ ﺃﻨﻪ ﻻ ﻴﺒﺩﻭ ﺃﻨﻬﺎ ﺸﺎﺌﻌﺔ ﻓﻲ ﺍﻟﺒﻠﺩﺍﻥ ﺍﻟﻌﺎﻤﻠﺔ
ﺒﻤﻘﺘﻀﻰ ﺍﻟﻤﺎﺩﺓ .5
 .80ﻭﺘﺼﺩﺭ ﺍﻵﻟﻴﺎﺕ ﺍﻟﻤﻌﺘﻤﺩﺓ ﻋﻠﻰ ﺍﻟﺴﻭﻕ ﻗﺭﻭﻀﺎ ﻋﻠﻰ ﺍﻟﻜﺭﺒﻭﻥ ﺃﻭ ﺤﻘﻭﻕ ﺍﻨﺒﻌﺎﺜﺎﺕ ﺍﻟﻜﺭﺒﻭﻥ ﺍﻟﺘﻲ ﺘﻌﻨﻲ ﺘﺒﺭﻴﺩ
ﺍﻨﺒﻌﺎﺜﺎﺕ ﺍﻟﻜﺭﺒﻭﻥ ﺍﻟﺘﻲ ﺘﺤﺩﺙ ﻓﻲ ﺃﻤﺎﻜﻥ ﺃﺨﺭﻯ ﻤﻥ ﺨﻼل ﺨﻔﺽ ﺍﻻﻨﺒﻌﺎﺜﺎﺕ ﺍﻟﺫﻱ ﻴﺘﺤﻘﻕ ﻓﻲ ﺇﻁﺎﺭ ﺒﻌﺽ ﺍﻟﻤﺸﺎﺭﻴﻊ
ﺤﺴﻨﺔ ﺍﻟﺘﺤﺩﻴﺩ .ﻭﻴﻌﺘﻤﺩ ﺍﻟﻤﺩﺨل ﺍﻟﻤﺘﻭﻟﺩ ﻤﻥ ﻫﺫﻩ ﺍﻟﻌﻤﻠﻴﺎﺕ ﻋﻠﻰ ﺃﺴﻌﺎﺭ ﺍﻟﺴﻭﻕ ﻟﻬﺫﻩ ﺍﻟﺤﻘﻭﻕ ﺃﻭ ﺍﻟﻘﺭﻭﺽ ﻭﻗﺕ ﺍﻟﺒﻴﻊ.
ﻭﺘﻌﻤل ﻫﺫﻩ ﺍﻵﻟﻴﺎﺕ ﻋﻠﻰ ﺃﺴﺎﺱ ﺍﻟﺘﺨﻔﻴﻀﺎﺕ ﺍﻟﻔﻌﻠﻴﺔ ﻓﻲ ﺍﻻﻨﺒﻌﺎﺜﺎﺕ ﻭﺘﺘﻁﻠﺏ ﺇﻀﺎﻓﺔ ﺒﻴﺌﻴﺔ ﺃﻱ ﻀﺭﻭﺭﺓ ﺃﻥ ﺘﺅﺩﻱ
ﺍﻟﻤﺸﺎﺭﻴﻊ ﺇﻟﻰ ﺘﺨﻔﻴﻀﺎﺕ ﻤﻥ ﺍﻻﻨﺒﻌﺎﺜﺎﺕ ﺍﻟﺘﻲ ﻟﻡ ﺘﻜﻥ ﻟﺘﺤﺩﺙ ﻟﻭﻻ ﺫﻟﻙ .ﻭﻴﻤﻜﻥ ﺘﻔﺴﻴﺭ ﺍﻷﻨﺸﻁﺔ ﺍﻟﺭﺍﻤﻴﺔ ﺇﻟﻰ ﺘﻌﻅﻴﻡ
ﺍﻟﻤﻨﺎﻓﻊ ﺍﻟﺒﻴﺌﻴﺔ ﻋﻠﻰ ﺃﻨﻬﺎ ﻋﻨﺎﺼﺭ ﺇﻀﺎﻓﻴﺔ.
 .81ﻭﺘﺘﻭﺍﻓﺭ ﺒﺎﻟﻔﻌل ﺨﺒﺭﺍﺕ ﺘﺘﻌﻠﻕ ﺒﺎﻟﺘﻤﻭﻴل ﺍﻟﻤﺸﺘﺭﻙ ﻟﻠﻤﺸﺎﺭﻴﻊ ﺍﻟﻔﺭﺩﻴﺔ ﺃﻭ ﺍﻟﺒﺭﺍﻤﺞ ﺍﻟﻤﺘﺎﺤﺔ ﻟﺩﻯ ﺍﻟﺼﻨﺩﻭﻕ
ﺍﻟﻤﺘﻌﺩﺩ ﺍﻷﻁﺭﺍﻑ ﻭﻭﻜﺎﻻﺘﻪ ﺍﻟﻤﻨﻔﺫﺓ .ﻓﺠﻤﻴﻊ ﻤﺸﺎﺭﻴﻊ ﺍﻟﺼﻨﺩﻭﻕ ﺍﻟﻤﺘﻌﺩﺩ ﺍﻷﻁﺭﺍﻑ ﺘﻘﺭﻴﺒﺎ ﺍﻋﺘﻤﺩﺕ ﻓﻲ ﺸﻜل ﻤﻨﺢ
ﻟﻠﻤﻨﺸﺌﺎﺕ ﻭﺍﻟﻤﺅﺴﺴﺎﺕ ﺍﻟﻤﺴﺘﻔﻴﺩﺓ ﻓﻲ ﺍﻟﺒﻠﺩﺍﻥ ﺍﻟﻌﺎﻤﻠﺔ ﺒﻤﻘﺘﻀﻰ ﺍﻟﻤﺎﺩﺓ  5ﺒﺎﺴﺘﺜﻨﺎﺀ ﻋﺩﺩ ﺼﻐﻴﺭ ﻤﻥ ﺍﻟﻤﺸﺎﺭﻴﻊ ﻜﺎﻥ
ﺍﻟﺘﻤﻭﻴل ﺍﻟﻤﺸﺘﺭﻙ ﻀﺭﻭﺭﻴﺎ ﻓﻴﻬﺎ ﻤﺜل ﺍﻟﺤﺎل ﻓﻲ ﻤﻭﺍﺩ ﺍﻟﺘﺒﺭﻴﺩ .ﻭﻗﺩ ﺘﺤﺩﺩ ﻤﺴﺘﻭﻯ ﺍﻟﻤﻨﺢ ﻋﻠﻰ ﺃﺴﺎﺱ ﺘﺤﻠﻴل ﺍﻟﺘﻜﺎﻟﻴﻑ
"ﺍﻹﻀﺎﻓﻴﺔ ﺍﻟﻤﺅﻫﻠﺔ ﻟﻠﺘﻤﻭﻴل" .ﻭﻜﺎﻨﺕ ﺍﻟﻤﺸﺎﺭﻴﻊ ﺍﻷﺨﺭﻯ ﻏﻴﺭ ﺍﻟﻤﺅﻫﻠﺔ ﻟﻠﺘﻤﻭﻴل ﺃﻭ ﺍﻟﺘﻲ ﺒﺘﻜﺎﻟﻴﻑ ﻏﻴﺭ ﺇﻀﺎﻓﻴﺔ ﺘﺩﻓﻊ،
ﻓﻲ ﻜﺜﻴﺭ ﻤﻥ ﺍﻟﺤﺎﻻﺕ ،ﺒﻭﺍﺴﻁﺔ ﺍﻟﻤﻨﺸﺌﺎﺕ ﺍﻟﻤﺴﺘﻔﻴﺩﺓ ﻭﻓﻲ ﺒﻌﺽ ﺍﻷﺤﻴﺎﻥ ﺒﻤﺴﺎﻋﺩﺓ ﺍﻟﺘﻤﻭﻴل ﺍﻟﻨﻘﺩﻱ ﺍﻟﻤﻘﺩﻡ ﻤﻥ ﺨﻼل
ﺴﺩﺍﺩ ﺘﻜﺎﻟﻴﻑ ﺍﻟﺘﺸﻐﻴل ﺍﻹﻀﺎﻓﻴﺔ.
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 .82ﻭﺘﺘﻤﺜل ﺍﻷﻤﺜﻠﺔ ﻋﻠﻰ ﺍﻟﺘﻜﺎﻟﻴﻑ ﻏﻴﺭ ﺍﻹﻀﺎﻓﻴﺔ ﺍﻟﺘﻲ ﺘﺴﺩﺩﻫﺎ ﺍﻟﻤﻨﺸﺌﺎﺕ ﻓﻲ ﺘﻜﺎﻟﻴﻑ ﺍﻟﺘﺸﻴﻴﺩ ﺍﻟﻤﺘﺼﻠﺔ ﺒﺘﻤﻭﻴل
ﺍﻟﻤﻨﺸﺌﺎﺕ ﻭﺯﻴﺎﺩﺓ ﺍﻟﻘﺩﺭﺍﺕ ﺃﻭ ﺍﻻﺭﺘﻘﺎﺀ ﺒﺎﻟﺘﻜﻨﻭﻟﻭﺠﻴﺎﺕ ﻓﻴﻤﺎ ﻴﺘﺠﺎﻭﺯ ﻤﺴﺘﻭﻯ ﺨﻁ ﺍﻷﺴﺎﺱ 39.ﻭﻋﻼﻭﺓ ﻋﻠﻰ ﺫﻟﻙ ،ﺜﻤﺔ
ﻋﺩﺩ ﻜﺒﻴﺭ ﻤﻥ ﺍﻟﺒﺭﺍﻤﺞ ﺍﻟﺘﺤﻔﻴﺯﻴﺔ ﻓﻲ ﻗﻁﺎﻉ ﺨﺩﻤﺔ ﺃﺠﻬﺯﺓ ﺍﻟﺘﺒﺭﻴﺩ ،ﻭﻀﻊ ﻜﺠﺯﺀ ﻤﻥ ﺨﻁﻁ ﺇﺩﺍﺭﺓ ﻏﺎﺯﺍﺕ ﺍﻟﺘﺒﺭﻴﺩ
ﻭﺨﻁﻁ ﺇﺩﺍﺭﺓ ﺍﻹﺯﺍﻟﺔ ﺍﻟﻨﻬﺎﺌﻴﺔ ﻭﺍﻟﺨﻁﻁ ﺍﻟﻭﻁﻨﻴﺔ ﻟﻺﺯﺍﻟﺔ ﺤﻴﺙ ﻴﻘﺩﻡ ﺍﻟﺘﻤﻭﻴل ﺍﻟﺠﺯﺌﻲ ﻤﻥ ﺍﻟﻤﺴﺘﻌﻤﻠﻴﻥ ﺍﻟﻨﻬﺎﺌﻴﻴﻥ
ﺍﻟﻤﺴﺘﻔﻴﺩﻴﻥ ﻹﻋﺎﺩﺓ ﻤﻭﺍﺀﻤﺔ ﺃﻭ ﺍﻻﺴﺘﻌﺎﻀﺔ ﻋﻥ ﻨﻅﻤﻬﻡ ﺍﻟﻤﻌﺘﻤﺩﺓ ﻋﻠﻰ ﻤﻭﺍﺩ ﻤﺴﺘﻨﻔﺩﺓ ﻟﻸﻭﺯﻭﻥ ﺒﻐﺎﺯﺍﺕ ﺘﺒﺭﻴﺩ ﺒﺩﻴﻠﺔ.
40
ﻭﺘﺸﻜل ﻫﺫﻩ ﺃﻤﺜﻠﺔ ﻋﻠﻰ ﻤﺎ ﻴﻤﻜﻥ ﺍﻋﺘﺒﺎﺭﻩ ﺍﻟﺘﻤﻭﻴل ﺍﻟﻤﺸﺘﺭﻙ ﻤﻥ ﺍﻟﻤﺴﺘﻔﻴﺩﻴﻥ ﻟﻤﺸﺎﺭﻴﻊ ﺍﻟﺼﻨﺩﻭﻕ ﺍﻟﻤﺘﻌﺩﺩ ﺍﻷﻁﺭﺍﻑ.
 .83ﻭﻗﺩ ﺘﻤﺕ ﺍﻟﻤﻭﺍﻓﻘﺔ ﻋﻠﻰ ﺒﺭﻨﺎﻤﺞ ﺍﺴﺘﺒﺩﺍل ﺃﺠﻬﺯﺓ ﺍﻟﺘﺒﺭﻴﺩ ﺍﻟﻤﻨﺯﻟﻴﺔ ﺒﺎﻟﻁﺭﺩ ﺍﻟﻤﺭﻜﺯﻱ ﺍﺴﺘﻨﺎﺩﺍ ﺇﻟﻰ ﻨﺎﻓﺫﺓ ﺍﻟﺘﻤﻭﻴل
ﺍﻟﺘﻲ ﺃﻨﺸﺄﺘﻬﺎ ﺍﻟﻠﺠﻨﺔ ﺍﻟﺘﻨﻔﻴﺫﻴﺔ ﺨﻼل ﺍﺠﺘﻤﺎﻋﻬﺎ ﺍﻟﺨﺎﻤﺱ ﻭﺍﻷﺭﺒﻌﻴﻥ ﻋﻠﻰ ﺃﺴﺎﺱ ﺃﻨﻪ ﺴﺘﺘﺤﻘﻕ ﻤﻨﺎﻓﻊ ﻤﺘﻌﺩﺩﺓ ﻤﻥ
ﺍﻻﺴﺘﻌﺎﻀﺔ ﻋﻥ ﺃﺠﻬﺯﺓ ﺍﻟﺘﺒﺭﻴﺩ ﺍﻟﻤﻌﺘﻤﺩﺓ ﻋﻠﻰ  CFCﺒﺄﺠﻬﺯﺓ ﺘﻌﻤل ﺒﺘﻜﻨﻭﻟﻭﺠﻴﺎﺕ ﺒﺩﻴﻠﺔ ،ﻭﺃﻥ ﺍﻟﺘﻤﻭﻴل ﻟﻥ ﻴﺼﺭﻑ ﺇﻻ
ﻋﻨﺩﻤﺎ ﻴﺘﺄﻜﺩ ﺍﻟﺘﻤﻭﻴل ﺍﻟﻤﺸﺘﺭﻙ 41 .ﻭﻗﺩ ﻭﺍﻓﻘﺕ ﺍﻟﻠﺠﻨﺔ ﻋﻠﻰ ﻤﺸﺎﺭﻴﻊ ﺃﺠﻬﺯﺓ ﺍﻟﺘﺒﺭﻴﺩ ﺍﻟﻤﻨﺯﻟﻴﺔ ﺒﺎﻟﻁﺭﺩ ﺍﻟﻤﺭﻜﺯﻱ ﺨﻼل
ﺍﺠﺘﻤﺎﻋﻴﻬﺎ ﺍﻟﺴﺎﺩﺱ ﻭﺍﻷﺭﺒﻌﻴﻥ ﻭﺍﻟﺴﺎﺒﻊ ﻭﺍﻷﺭﺒﻌﻴﻥ .ﻭﻜﺎﻥ ﻋﺩﺩ ﻤﻥ ﻫﺫﻩ ﺍﻟﻤﺸﺎﺭﻴﻊ ﻴﻌﺘﻤﺩ ﻋﻠﻰ ﺍﺭﺘﻔﺎﻉ ﻤﺴﺎﻫﻤﺎﺕ
ﺍﻟﻤﺴﺘﻔﻴﺩﻴﻥ ﻤﻤﺎ ﻭﻓﺭ ﻓﻲ ﺍﻷﺴﺎﺱ ﻤﺭﻓﻕ ﺘﻨﻔﻴﺫ ﻤﻤﺎﺜل ﻟﻠﺒﺭﺍﻤﺞ ﺍﻟﺘﺤﻔﻴﺯﻴﺔ ﺍﻟﻤﺸﺎﺭ ﺇﻟﻴﻬﺎ ﺃﻋﻼﻩ .ﻭﻜﺎﻨﺕ ﺍﻟﻤﺸﺎﺭﻴﻊ
ﺍﻷﺨﺭﻯ ﺘﺴﻌﻰ ﺇﻟﻰ ﺍﺴﺘﺨﺩﺍﻡ ﺁﻟﻴﺎﺕ ﺘﻤﻭﻴل ﺃﺨﺭﻯ ﻤﺜل ﻤﺭﻓﻕ ﺍﻟﺒﻴﺌﺔ ﺍﻟﻌﺎﻟﻤﻴﺔ ﻭﺍﻟﺼﻨﺎﺩﻴﻕ ﺍﻟﺒﻴﺌﻴﺔ ﺍﻷﺨﺭﻯ ﻤﺜل ﺍﻟﻤﻭﺍل
ﻤﻥ ﺸﺭﻜﺎﺕ ﺍﻟﻜﻬﺭﺒﺎﺀ ﺫﺍﺕ ﺍﻟﺼﻠﺔ ﺒﺼﻭﻥ ﺍﻟﻁﺎﻗﺔ .ﻭﻟﻡ ﻴﺒﺩﺃ ﺍﻟﺘﻤﻭﻴل ﻤﻥ ﺍﻟﺼﻨﺎﺩﻴﻕ ﺍﻟﺒﻴﺌﻴﺔ ﻓﻲ ﺍﻟﺘﺤﻘﻕ ﺇﻻ ﺒﻌﺩ 18
ﺸﻬﺭﺍ ﻤﻥ ﺍﻟﻤﻭﺍﻓﻘﺔ ﻋﻠﻰ ﺍﻟﻤﺸﺎﺭﻴﻊ ﻭﻤﺎﺯﺍل ﻻ ﻴﺘﻭﺍﻓﺭ ﺒﺎﻟﻜﺎﻤل .ﻭﻟﻡ ﺘﺘﻭﺍﻓﺭ ﺍﻷﻤﻭﺍل ﻤﻥ ﺍﻟﻤﺅﺴﺴﺎﺕ ﺍﻟﻤﺎﻟﻴﺔ ﺍﻟﺩﻭﻟﻴﺔ
ﻭﺸﺭﻜﺎﺕ ﺍﻟﻜﻬﺭﺒﺎﺀ ﺤﺘﻰ ﺍﻵﻥ ﻋﻠﻰ ﺍﻟﺭﻏﻡ ﻤﻤﺎ ﺒﺫل ﻤﻥ ﺠﻬﻭﺩ ﻜﺒﻴﺭﺓ.
 .84ﻭﻤﻥ ﺍﻟﻤﺭﺠﺢ ﺃﻥ ﺍﻟﻤﺸﺎﺭﻴﻊ ﺴﻭﻑ ﺘﺤﺘﺎﺝ ﺇﻟﻰ ﺃﻨﺸﻁﺔ ﻤﺭﺒﺤﺔ ﻗﺩ ﻻ ﺘﻜﻭﻥ ﻤﺅﻫﻠﺔ ﻟﻠﺘﻤﻭﻴل ﺒﻤﻭﺠﺏ ﺍﻟﻤﺒﺎﺩﺉ
ﺍﻟﺘﻭﺠﻴﻬﻴﺔ ﺍﻟﺤﺎﻟﻴﺔ ﻟﻠﺼﻨﺩﻭﻕ ﺍﻟﻤﺘﻌﺩﺩ ﺍﻷﻁﺭﺍﻑ ﻓﻲ ﺤﻴﻥ ﻴﺠﺭﻱ ﺘﻤﻭﻴﻠﻬﺎ ﻤﻥ ﺠﺯﺀ ﻤﻥ ﺍﻟﺘﻤﻭﻴل ﺍﻟﻤﺸﺘﺭﻙ ﺍﻟﻤﺘﺤﺼل.
ﻭﻗﺩ ﻴﻜﻭﻥ ﺫﻟﻙ ،ﻤﺜﻼ ،ﺍﺭﺘﻘﺎﺀ ﺘﻘﻨﻴﺎ ﺒﺎﻟﺘﻜﻨﻭﻟﻭﺠﻴﺎ ﺍﻟﻤﺴﺘﺨﺩﻤﺔ ﻓﻲ ﻤﻜﻴﻔﺎﺕ ﺍﻟﻬﻭﺍﺀ ﻟﺘﺤﻘﻴﻕ ﺩﺭﺠﺔ ﻋﺎﻟﻴﺔ ﻤﻥ ﻜﻔﺎﺀﺓ ﺍﻟﻁﺎﻗﺔ.
ﻜﺫﻟﻙ ﻗﺩ ﺘﻔﺭﺽ ﻗﻴﻭﺩ ﻤﺜل ﻋﻠﻰ ﺸﺭﺍﺀ ﺍﻟﻤﻌﺩﺍﺕ ﻭﺍﺴﺘﺨﺩﺍﻡ ﺘﻜﻨﻭﻟﻭﺠﻴﺎﺕ ﻤﻌﻴﻨﺔ ﻭﻏﻴﺭ ﺫﻟﻙ .ﻭﺴﻴﻜﻭﻥ ﻤﻥ ﺍﻟﻀﺭﻭﺭﻱ
ﺇﺠﺭﺍﺀ ﺘﻘﻴﻴﻡ ﺩﻗﻴﻕ ،ﻓﻲ ﻀﻭﺀ ﺍﻟﻭﻻﻴﺔ ﺍﻟﺸﺎﻤﻠﺔ ﺍﻟﺘﻲ ﺃﻭﻜﻠﻬﺎ ﺍﻷﻋﻀﺎﺀ ﻭﺍﻟﺘﻲ ﺒﻤﻘﺘﻀﺎﻫﺎ ﺘﻜﻭﻥ ﻜﻤﻴﺔ ﺍﻟﺘﻤﻭﻴل ﺍﻟﻤﺸﺘﺭﻙ
ﺍﻟﻤﺘﻭﻗﻌﺔ ﻜﺒﻴﺭﺓ ﺒﻤﺎ ﻴﻜﻔﻲ ﻟﻼﻀﻁﻼﻉ ﺒﺎﻟﺠﻬﻭﺩ ﺍﻹﻀﺎﻓﻴﺔ ﺍﻟﻼﺯﻤﺔ ﻟﻠﻭﻓﺎﺀ ﺒﻬﺫﻩ ﺍﻟﻤﺘﻁﻠﺒﺎﺕ.
 .85ﻭﻟﺩﻯ ﺍﻟﻤﻭﺍﻓﻘﺔ ﻋﻠﻰ ﺍﻟﻤﺒﺎﺩﺉ ﺍﻟﺘﻭﺠﻴﻬﻴﺔ ﻟﻠﻤﻭﺍﺩ  ،HCFCﻁﻠﺒﺕ ﺍﻟﻠﺠﻨﺔ ﺍﻟﺘﻨﻔﻴﺫﻴﺔ ﺒﺎﻟﻔﻌل ﻤﻌﻠﻭﻤﺎﺕ ﻋﻥ ﺁﻟﻴﺎﺕ
ﺍﻟﺘﻤﻭﻴل ﺍﻟﻭﻁﻨﻴﺔ ﺃﻭ ﺍﻹﻗﻠﻴﻤﻴﺔ ﺍﻟﺘﻲ ﻗﺩ ﺘﻜﻭﻥ ﺼﺎﻟﺤﺔ ﻟﻠﺘﻁﺒﻴﻕ .ﻭﻟﺫﺍ ﻓﺈﻥ ﺸﺭﻁ ﺍﻟﺘﻤﻭﻴل ﺍﻟﻤﺸﺘﺭﻙ ﻟﻠﻤﺸﺎﺭﻴﻊ ﻭﺍﻟﺨﻁﻁ
ﺍﻟﻤﺨﺘﻠﻔﺔ ﻗﺩ ﻭﻀﻊ.
 .86ﻭﻗﺩ ﺃﺼﺒﺢ ﻤﻥ ﺍﻟﻭﺍﻀﺢ ﻤﻥ ﺘﻘﻴﻴﻡ ﻟﻌﻤﻠﻴﺔ ﺍﻟﻤﺸﺎﺭﻴﻊ ﺃﻨﻪ ﺴﻴﺘﻌﻴﻥ ﻭﻀﻊ ﺘﻨﻔﻴﺫ ﻤﺸﺎﺭﻴﻊ ﺇﺯﺍﻟﺔ  HCFCﻓﻴﻤﺎ ﺒﻴﻥ
 2009ﻭ 2013ﻟﺘﺤﻘﻴﻕ ﺃﻫﺩﺍﻑ ﺍﻻﻤﺘﺜﺎل ﺍﻟﻤﻌﻨﻴﺔ ﺒﺎﻟﻤﻭﺍﺩ  HCFCﻓﻲ  2013ﻭ .2015ﻭﺘﺸﻴﺭ ﺍﻟﺨﺒﺭﺍﺕ ﺍﻟﻤﺘﺠﻤﻌﺔ
ﻤﻥ ﺘﻨﻔﻴﺫ ﻤﺸﺎﺭﻴﻊ ﺃﺠﻬﺯﺓ ﺍﻟﺘﺒﺭﻴﺩ ﺍﻟﻤﻨﺯﻟﻴﺔ ﺒﺎﻟﻁﺭﺩ ﺍﻟﻤﺭﻜﺯﻱ ﺒﻤﻜﻭﻥ ﻫﺎﻡ ﻤﻥ ﺍﻟﺘﻤﻭﻴل ﺍﻟﻤﺸﺘﺭﻙ ﺇﻟﻰ ﺃﻥ ﺍﻟﺘﺄﺨﻴﺭﺍﺕ
ﺍﻟﻜﺒﻴﺭﺓ ﻓﻲ ﻤﺸﺎﺭﻴﻊ ﺇﺯﺍﻟﺔ  HCFCﻗﺩ ﺘﺤﺩﺙ ﺇﺫﺍ ﻜﺎﻨﺕ ﻤﺸﺭﻭﻁﺔ ﺒﺎﻟﺘﻤﻭﻴل ﺍﻟﻤﺸﺘﺭﻙ ﻤﻥ ﺍﻟﻤﺼﺎﺩﺭ ﺍﻹﻗﻠﻴﻤﻴﺔ ﺃﻭ
ﺍﻟﻤﺘﻌﺩﺩﺓ ﺍﻷﻁﺭﺍﻑ ﻤﻤﺎ ﻴﺴﻔﺭ ﻋﻥ ﺘﺤﺩﻴﺎﺕ ﻜﺒﻴﺭﺓ ﻤﺤﺘﻤﻠﺔ ﺃﻤﺎﻡ ﺘﺤﻘﻴﻕ ﺃﻫﺩﺍﻑ ﺍﻻﻤﺘﺜﺎل ﻓﻲ  2013ﻭ .2015ﻭﻨﻅﺭﺍ
ﻻﻟﺘﺯﺍﻤﺎﺕ ﺍﻟﺘﺨﻔﻴﺽ ﺍﻟﻤﺤﺩﺩﺓ ﺍﻟﻭﻗﺕ ﻓﻲ ﺒﺭﻭﺘﻭﻜﻭل ﻤﻭﻨﺘﺭﻴﺎل ،ﻴﺘﻌﺫﺭ ﻋﻠﻰ ﺍﻟﺒﻠﺩﺍﻥ ﺍﻟﻤﺨﺎﻁﺭﺓ ﺒﺘﺄﺨﻴﺭ ﻤﺸﺎﺭﻴﻌﻬﺎ
ﺍﻨﺘﻅﺎﺭﺍ ﻟﻠﺘﻭﻗﻌﺎﺕ ﻏﻴﺭ ﺍﻟﻤﺅﻜﺩﺓ ﺒﺎﻟﺤﺼﻭل ﻋﻠﻰ ﺍﻟﺘﻤﻭﻴل ﺍﻟﻤﺸﺘﺭﻙ .ﻭﻋﻠﻰ ﺫﻟﻙ ﻓﺈﻨﻪ ﺇﺫﺍ ﺍﺴﺘﻤﺭ ﺍﻟﻤﻌﺩل ﺍﻟﺒﻁﻲﺀ ﻟﻠﺩﻋﻡ
39
ﻟﻡ ﻴﺠﺭ ﺘﻘﻴﻴﻡ ﻫﺫﻩ ﺍﻟﺘﻜﺎﻟﻴﻑ ﻏﻴﺭ ﺍﻹﻀﺎﻓﻴﺔ ﻭﺘﺴﺠﻴﻠﻬﺎ ﺒﻭﺍﺴﻁﺔ ﺍﻷﻤﺎﻨﺔ .ﻭﻟﺫﺍ ﻻ ﻴﻤﻜﻥ ﺘﻘﺩﻴﻡ ﻤﻌﻠﻭﻤﺎﺕ ﻋﻥ ﺍﻟﺘﻘﻴﻴﻡ ﺍﻟﻜﻤﻲ ﻏﻴﺭ ﺘﻠﻙ
ﺍﻟﻤﻘﺩﻤﺔ ﻤﻥ ﺨﻼل ﺘﺠﻤﻴﻊ ﻫﺫﻩ ﺍﻟﻤﻌﻠﻭﻤﺎﺕ ﺍﻹﻀﺎﻓﻴﺔ ﻤﺜل ﺘﻠﻙ ﺍﻟﺘﻲ ﻗﺩ ﺘﻜﻭﻥ ﻗﺩ ﺃﺩﺭﺠﺕ ﻓﻲ ﻭﺜﺎﺌﻕ ﺍﻟﻤﺸﺎﺭﻴﻊ.
40
ﻴﻨﻅﺭ ﺇﻟﻰ ﻫﺫﻩ ﺍﻟﺘﻜﺎﻟﻴﻑ ﻓﻲ ﺇﻁﺎﺭ ﺁﻟﻴﺎﺕ ﺍﻟﺘﻤﻭﻴل ﺍﻷﺨﺭﻯ ﻋﻠﻰ ﺃﻨﻬﺎ "ﺘﻤﻭﻴل ﻨﻅﻴﺭ" ﺃﻭ "ﺘﻤﻭﻴل ﻤﺸﺘﺭﻙ".
41
ﻹﺠﺭﺍﺀ ﺍﺴﺘﻌﺭﺍﺽ ﻟﻤﺸﺎﺭﻴﻊ ﺃﺠﻬﺯﺓ ﺍﻟﺘﺒﺭﻴﺩ ﺍﻟﻤﻨﺯﻟﻴﺔ ﺒﺎﻟﻁﺭﺩ ﺍﻟﻤﺭﻜﺯﻱ ﻓﻲ ﺇﻁﺎﺭ ﻨﺎﻓﺫﺓ ﺍﻟﺘﻤﻭﻴل ﻫﺫﻩ ،ﺃﺠﺭﺕ ﺍﻷﻤﺎﻨﺔ ﺘﺤﻠﻴﻼ ﻓﻲ
ﺍﻟﻭﺜﺎﺌﻕ  ExCom/46/37ﻭ ExCom/47/20ﻭ ExCom/47/21ﻟﻠﺠﻭﺍﻨﺏ ﺍﻟﻬﺎﻤﺔ ﻭﺍﻟﺨﺒﺭﺍﺕ ﺫﺍﺕ ﺍﻟﺼﻠﺔ ﺒﺸﺄﻥ ﺍﻟﺘﻤﻭﻴل ﺍﻟﻤﺸﺘﺭﻙ ﻤﻤﺎ ﻗﺩ
ﻴﺼﻠﺢ ﺃﻴﻀﺎ ﻟﻠﻭﻻﻴﺔ ﺍﻟﺨﺎﺼﺔ ﺒﻬﺫﻩ ﺍﻟﻭﺜﻴﻘﺔ.
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ﻤﻥ ﻜﻴﺎﻨﺎﺕ ﺍﻟﺘﻤﻭﻴل ﺍﻷﺨﺭﻯ ،ﺴﻴﺜﻴﺭ ﺫﻟﻙ ﺘﺴﺎﺅﻻﺕ ﺒﺸﺄﻥ ﺇﻤﻜﺎﻨﻴﺔ ﺍﺴﺘﺨﺩﺍﻡ ﺍﻟﻤﺅﺴﺴﺎﺕ ﺍﻷﺨﺭﻯ ﻓﻲ ﺩﻋﻡ ﺃﻨﺸﻁﺔ
ﺍﻟﺼﻨﺩﻭﻕ ﺍﻟﻤﺘﻌﺩﺩ ﺍﻷﻁﺭﺍﻑ.
 .87ﻴﻤﻜﻥ ﺍﻟﺤﺼﻭل ﻋﻠﻰ ﺍﻟﺘﻤﻭﻴل ﺍﻟﻤﺸﺘﺭﻙ ﻋﺎﻟﻤﻴﺎ ﺃﻴﻀﺎ ﺃﻱ ﺒﻤﺎ ﻻ ﻴﺘﺠﺎﻭﺯ ﺍﻟﺘﻤﻭﻴل ﺍﻟﻤﺸﺘﺭﻙ ﻟﻠﻤﺸﺎﺭﻴﻊ ﺃﻭ
ﺍﻟﺒﺭﺍﻤﺞ ﺍﻟﻔﺭﺩﻴﺔ .ﻭﻟﻬﺫﺍ ﺍﻟﻐﺭﺽ ،ﻴﻤﻜﻥ ﺍﺴﺘﺨﺩﺍﻡ ﺍﻵﻟﻴﺎﺕ ﺍﻟﻤﻌﺘﻤﺩﺓ ﻋﻠﻰ ﺍﻟﺴﻭﻕ ﻓﻀﻼ ﻋﻥ ﺍﻟﺼﻨﺎﺩﻴﻕ ﺍﻟﺨﺎﺼﺔ ﺒﺎﻟﻤﻨﺎﺥ
ﺃﻭ ﺍﻟﺒﻴﺌﺔ .ﻭﻗﺩ ﺘﺘﻭﺍﻓﺭ ﺒﻌﺽ ﺍﻟﺨﺒﺭﺍﺕ ﻟﻨﻬﺞ ﻋﺎﻟﻤﻲ ﻤﻭﺍﺯ ﻤﺜل ﺘﺒﺴﻴﻁ ﺍﻹﺠﺭﺍﺀﺍﺕ ﻭﺘﻁﺒﻴﻕ ﺍﻟﻤﺭﻜﺯﻴﺔ ﻋﻠﻰ ﺍﻟﺠﻬﻭﺩ
ﺍﻟﺭﺍﻤﻴﺔ ﺇﻟﻰ ﺯﻴﺎﺩﺓ ﺍﻟﺘﻤﻭﻴل ﺍﻟﻤﺸﺘﺭﻙ .ﻭﺴﻌﻴﺎ ﺇﻟﻰ ﺍﻟﺤﺩ ﻤﻥ ﻤﺴﺄﻟﺔ ﺘﺄﺨﻴﺭ ﺍﻟﻤﺸﺎﺭﻴﻊ ﻨﺘﻴﺠﺔ ﻻﺴﺘﻜﺸﺎﻑ ﺇﻤﻜﺎﻨﻴﺎﺕ
ﺍﻟﺘﻤﻭﻴل ﺍﻟﻤﺸﺘﺭﻙ ،ﻴﻤﻜﻥ ﻷﻤﺎﻨﺔ ﺍﻟﺼﻨﺩﻭﻕ ﺍﻻﺘﺼﺎل ﺒﺎﻟﻤﺅﺴﺴﺎﺕ ﺍﻷﺨﺭﻯ ﻟﻤﻌﺭﻓﺔ ﻤﺎ ﺇﺫﺍ ﻜﺎﻥ ﻴﻤﻜﻥ ﻭﻀﻊ ﻤﻨﻬﺠﻴﺎﺕ
ﻭﺍﻀﺤﺔ ﻭﺁﻟﻴﺎﺕ ﺃﻜﺜﺭ ﺘﺭﺸﻴﺩﺍ ﻟﺘﻤﻜﻴﻥ ﺍﻟﻤﺅﺴﺴﺎﺕ ﺍﻷﺨﺭﻯ ﻤﻥ ﺯﻴﺎﺩﺓ ﺘﻤﻭﻴل ﺍﻷﻭﺯﻭﻥ ﻟﺩﻯ ﺍﻟﺼﻨﺩﻭﻕ ﺍﻟﻤﺘﻌﺩﺩ ﺍﻷﻁﺭﺍﻑ
ﻟﺘﺤﻘﻴﻕ ﻤﻨﺎﻓﻊ ﺒﻴﺌﻴﺔ ﺇﻀﺎﻓﻴﺔ .ﻭﻴﻤﻜﻥ ﺃﻥ ﻴﺒﺩﺃ ﺍﻟﺘﺒﺎﺩل ﻤﻊ ﺍﻟﻤﺅﺴﺴﺎﺕ ﺍﻷﺨﺭﻯ ﺒﻤﺠﺭﺩ ﺘﻘﺩﻡ ﺍﻟﻤﻨﺎﻗﺸﺎﺕ ﻓﻲ ﺍﻟﻠﺠﻨﺔ
ﺍﻟﺘﻨﻔﻴﺫﻴﺔ ﺒﺸﺄﻥ ﺒﻌﺽ ﺍﻟﻘﻀﺎﻴﺎ ﺍﻟﺘﻲ ﺃﺜﻴﺭﺕ ﻓﻲ ﻫﺫﻩ ﺍﻟﻭﺜﻴﻘﺔ ﻭﻻ ﺴﻴﻤﺎ ﻓﻴﻤﺎ ﻴﺘﻌﻠﻕ ﺒﺎﻟﻤﻭﻋﺩ ﺍﻟﻨﻬﺎﺌﻲ ،ﻭﺍﻟﺘﻤﻭﻴل ﺍﻟﺜﺎﻨﻲ،
ﻭﻜﻴﻔﻴﺔ ﺍﻟﺤﺩ ﻤﻥ ﺍﻟﺘﺄﺜﻴﺭﺍﺕ ﺍﻟﺒﻴﺌﻴﺔ ﺍﻷﺨﺭﻯ.
.88

ﻭﻗﺩ ﺘﺘﺄﻟﻑ ﻫﺫﻩ ﺍﻷﻨﺸﻁﺔ ﻤﻤﺎ ﻴﻠﻲ:
ﺃ(

ﺘﺤﺩﻴﺩ ﺁﻟﻴﺎﺕ ﺍﻟﺘﻤﻭﻴل ﺍﻹﻗﻠﻴﻤﻴﺔ ﺃﻭ ﺍﻟﻤﺘﻌﺩﺩﺓ ﺍﻷﻁﺭﺍﻑ ﺍﻟﻤﻨﺎﺴﺒﺔ ﻭﺍﻟﻤﺘﻤﺎﺜﻠﺔ؛

)ﺏ(

ﺘﻘﻴﻴﻡ ﺍﺤﺘﻴﺎﺠﺎ ﺍﻟﺘﺸﻐﻴل ﺫﺍﺕ ﺍﻟﺼﻠﺔ ﻤﺜل ﺍﻟﺤﺎﺠﺔ ﺇﻟﻰ ﻤﺘﻁﻠﺒﺎﺕ ﺭﺼﺩ ﺍﻷﻨﺸﻁﺔ ﺃﻭ ﺍﻟﻘﻴﻭﺩ ﺍﻹﻀﺎﻓﻴﺔ؛

)ﺝ(

ﻭﻀﻊ ﻤﻔﺎﻫﻴﻡ ﺘﺸﻐﻴل ﻤﺤﺘﻤﻠﺔ ﻟﻠﺘﺸﻐﻴل ﺍﻟﻤﺸﺘﺭﻙ ﻭﺍﻟﺘﻌﺩﻴﻼﺕ ﺍﻟﻀﺭﻭﺭﻴﺔ ﻓﻲ ﺘﻘﺩﻴﺭ ﺍﻟﻤﺸﺎﺭﻴﻊ
ﻭﺘﻨﻔﻴﺫﻫﺎ ﻭﺭﺼﺩﻫﺎ ﻭﺘﻘﻴﻴﻤﻬﺎ.

 .89ﺘﺸﻜل ﺍﻟﻨﻘﺎﻁ ﺍﻟﻭﺍﺭﺩﺓ ﺃﻋﻼﻩ ﻗﺎﺌﻤﺔ ﺃﻭﻟﻴﺔ ﻭﺘﺘﻁﻠﺏ ﺍﻟﺘﻌﺎﻭﻥ ﺍﻟﻭﺜﻴﻕ ﺒﻴﻥ ﺍﻷﻤﺎﻨﺔ ﻭﺍﻟﻭﻜﺎﻻﺕ ﺍﻟﻤﻨﻔﺫﺓ ﻓﻲ ﺇﻁﺎﺭ
ﺍﻟﺘﻭﺠﻴﻪ ﻭﺍﻹﺸﺭﺍﻑ ﺍﻟﻤﺴﺘﻤﺭﻴﻥ ﻤﻥ ﺠﺎﻨﺏ ﺍﻟﻠﺠﻨﺔ ﺍﻟﺘﻨﻔﻴﺫﻴﺔ .ﻭﻟﺫﺍ ﻗﺩ ﺘﺭﻏﺏ ﺍﻟﻠﺠﻨﺔ ﺍﻟﺘﻨﻔﻴﺫﻴﺔ ﺍﻟﻨﻅﺭ ﻓﻴﻤﺎ ﺇﺫﺍ ﻜﺎﻨﺕ
ﺘﺭﻏﺏ ﻓﻲ ﻤﻭﺍﺼﻠﺔ ﺍﺴﺘﻜﺸﺎﻑ ﺇﻤﻜﺎﻨﻴﺎﺕ ﺍﻟﺘﻤﻭﻴل ﺍﻟﻤﺸﺘﺭﻙ.

ﺴﺎﺩﺴﺎ -
.90

ﺍﻟﺘﻭﺼﻴﺎﺕ

ﻗﺩ ﺘﺭﻏﺏ ﺍﻟﻠﺠﻨﺔ ﺍﻟﺘﻨﻔﻴﺫﻴﺔ:
ﺃ(

ﺃﻥ ﺘﺤﺎﻁ ﻋﻠﻤﺎ ﺒﻭﺭﻗﺔ ﺍﻟﻤﻨﺎﻗﺸﺎﺕ ﺍﻟﺘﻲ ﺘﻭﻓﺭ ﺘﺤﻠﻴﻼ ﻻﻋﺘﺒﺎﺭﺍﺕ ﺍﻟﺘﻜﺎﻟﻴﻑ ﺫﺍﺕ ﺍﻟﺼﻠﺔ ﺍﻟﺘـﻲ ﺘﺤـﻴﻁ
ﺒﺘﻤﻭﻴل ﺒﻌﻤﻠﻴﺔ ﺇﺯﺍﻟﺔ ﺍﻟﻬﻴﺩﺭﻭﻜﻠﻭﺭﻭﻓﻠﻭﺭﻭﻜﺭﺒﻭﻨﻴﺔ HCFC؛

)ﺏ(

ﺃﻥ ﺘﻼﺤﻅ ﺃﻥ ﺍﻟﺘﻁﺒﻴﻕ ﺍﻟﻤﺤﺩﻭﺩ ﻟﻠﻌﺩﻴﺩ ﻤﻥ ﺍﻟﺘﻜﻨﻭﻟﻭﺠﻴـﺎﺕ ﺍﻟﺒﺩﻴﻠـﺔ ﻟﻠﻬﻴﺩﺭﻭﻜﻠﻭﺭﻭﻓﻠﻭﺭﻭﻜﺭﺒﻭﻨﻴـﺔ
ﺍﻟﻤﺘﻭﺍﻓﺭﺓ ﺤﺘﻰ ﺍﻵﻥ ﻓﻲ ﺍﻟﺒﻠﺩﺍﻥ ﺍﻟﻌﺎﻤﻠﺔ ﺒﻤﻘﺘﻀﻰ ﺍﻟﻤﺎﺩﺓ  ،5ﻭﺍﻟﺤﺎﺠﺔ ﺇﻟﻰ ﺘﺩﻗﻴﻘﻬﺎ ﻭﺘﺭﺸﻴﺩﻫﺎ ﻟﺘـﻭﺍﺌﻡ
ﺍﻟﻅﺭﻭﻑ ﺍﻟﻤﺤﻠﻴﺔ ﺍﻟﺴﺎﺌﺩﺓ ﻓﻲ ﺍﻟﺒﻠﺩﺍﻥ ﺍﻟﻌﺎﻤﻠﺔ ﺒﻤﻘﺘﻀﻰ ﺍﻟﻤﺎﺩﺓ  5ﻭﺍﻟﺘﺒﺎﻴﻥ ﺍﻟﺸﺎﺴﻊ ﻓﻲ ﺘﻜﺎﻟﻴﻑ ﺍﺴﺘﺒﺩﺍل
ﺍﻟﻤﻌﺩﺍﺕ ﻭﺍﻟﻤﻭﺍﺩ ﺍﻟﺠﺩﻴﺩﺓ ﻭﻋﻠﻰ ﺫﻟﻙ:
)(1

ﻴﻁﻠﺏ ﻤﻥ ﺍﻷﻤﺎﻨﺔ ﻟﺘﺠﻤﻴﻊ ﺍﻟﻤﻌﻠﻭﻤﺎﺕ ﺍﻟﺘﻘﻨﻴـﺔ ﺍﻟﻤﻌﻨﻴـﺔ ﺒﺈﺯﺍﻟـﺔ ﺍﻟﻤـﻭﺍﺩ  HCFCﻓـﻲ
ﺍﻷﻴﺭﻭﺼﻭﻻﺕ ﻭﻁﻔﺎﻴﺎﺕ ﺍﻟﺤﺭﻴﻕ ﻭﺍﻟﻤﺫﻭﺒﺎﺕ ﻋﻠـﻰ ﺃﺴـﺎﺱ ﻤﺴـﺘﻤﺭ ،ﻭﺍﺴـﺘﻌﺭﺍﺽ ﺃﻱ
ﻤﺸﺭﻭﻉ ﻓﻲ ﻫﺫﻩ ﺍﻟﻘﻁﺎﻋﺎﺕ ﻟﺩﻯ ﺘﻘﺩﻴﻤﻬﺎ ﻭﺇﺤﺎﻟﺘﻬﺎ،ﺤﺴﺏ ﻤﻘﺘﻀﻰ ﺍﻟﺤـﺎل ،ﻟﻠﻨﻅـﺭ ﻓﻴﻬـﺎ
ﺒﺼﻭﺭﺓ ﻤﻨﻔﺭﺩﺓ ﺒﻭﺍﺴﻁﺔ ﺍﻟﻠﺠﻨﺔ ﺍﻟﺘﻨﻔﻴﺫﻴﺔ؛
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)(2

ﺍﻟﻨﻅﺭ ﻓﻲ ﺃﻥ ﺘﺭﺠﺊ ﺤﺘﻰ ﺍﺠﺘﻤﺎﻋﻬﺎ ﺍﻷﻭل ﻓﻲ  2010ﺍﻟﻨﻅﺭ ﻓﻲ ﺃﻱ ﻤﻘﺭﺭ ﻗﺩ ﻴﺭﻏﺏ ﻓﻲ
ﺍﺘﺨﺎﺫﻩ ﺒﺸﺄﻥ ﺍﻟﺴﻴﺎﺴﺎﺕ ﺍﻟﻤﻌﻨﻴﺔ ﺒﺤﺴﺎﺏ ﺘﻜﺎﻟﻴﻑ ﺍﻟﺘﺸﻐﻴل ﺍﻹﻀـﺎﻓﻴﺔ ﺃﻭ ﺍﻟﻭﻓـﻭﺭﺍﺕ ﻤـﻥ
ﻤﺸﺎﺭﻴﻊ ﺘﺤﻭﻴل  HCFCﻓﻀﻼ ﻋﻥ ﻭﻀﻊ ﺤﺩﻭﺩ ﻗﺼﻭﻯ ﻟﻠﻔﻌﺎﻟﻴﺔ ﺍﻟﺘﻜﺎﻟﻴﻔﻴﺔ ﻟﻼﺴﺘﻔﺎﺩﺓ ﻤﻥ
ﺍﻟﺨﺒﺭﺍﺕ ﺍﻟﻤﻜﺘﺴﺒﺔ ﻤﻥ ﺍﺴﺘﻌﺭﺍﺽ ﻤﺸﺎﺭﻴﻊ ﺇﺯﺍﻟﺔ  HCFCﻗﺒل ﺫﻟﻙ ﺍﻻﺠﺘﻤﺎﻉ؛

)ﺝ(

ﺘﻭﺍﻓﻕ ﻋﻠﻰ ﺃﻥ ﺍﻟﻤﻌﻠﻭﻤﺎﺕ ﺍﻟﺘﻘﻨﻴﺔ ﺍﻟﻭﺍﺭﺩﺓ ﻓﻲ ﺍﻟﻭﺜﻴﻘﺔ  UNEP/OzL.Pro/ExCom/55/47ﺘﻜﻔﻲ
ﻟﻠﺘﻤﻜﻴﻥ ﻤﻥ ﺇﻋﺩﺍﺩ ﻭﺍﺴﺘﻌﺭﺍﺽ ﻭﺘﻘﺩﻴﻡ ﻋﺩﺩ ﻤﻥ ﺍﻟﻤﺸﺎﺭﻴﻊ ﺍﻟﻤﻨﻔﺼﻠﺔ ﻋﻠﻰ ﺃﺴﺎﺱ ﻜل ﺤﺎﻟﺔ ﻋﻠﻰ ﺤﺩﺓ
) 4ﻟﻜل ﺇﻗﻠﻴﻡ( ﻓﻴﻤﺎ ﻴﺘﻌﻠﻕ ﺒﺈﺯﺍﻟﺔ  HCFCﻤﻥ ﻗﻁﺎﻋﺎﺕ ﺍﻟﺭﻏﺎﻭﻱ ﻭﺍﻟﺘﺒﺭﻴﺩ ﻭﺘﻜﻴﻴﻑ ﺍﻟﻬﻭﺍﺀ ﺒﻬـﺩﻑ
ﺒﻴﺎﻥ ﺇﻤﻜﺎﻨﻴﺔ ﺘﻁﺒﻴﻕ ﺍﻟﺘﻜﻨﻭﻟﻭﺠﻴﺎﺕ ﺍﻟﺒﺩﻴﻠﺔ ﻭﺘﻴﺴﻴﺭ ﺠﻤﻊ ﺍﻟﺒﻴﺎﻨﺎﺕ ﺍﻟﺩﻗﻴﻘﺔ ﻋﻥ ﺍﻟﺘﻜـﺎﻟﻴﻑ ﺍﻟﺭﺃﺴـﻤﺎﻟﻴﺔ
ﺍﻹﻀﺎﻓﻴﺔ ﻭﺘﻜﺎﻟﻴﻑ ﺍﻟﺘﺸﻐﻴل ﺍﻹﻀﺎﻓﻴﺔ ﺃﻭ ﺍﻟﻭﻓﻭﺭﺍﺕ ﻓﻀﻼ ﻋﻥ ﺃﻱ ﺒﻴﺎﻨﺎﺕ ﺃﺨﺭﻯ ﺫﺍﺕ ﺼﻠﺔ ﺒﺘﻁﺒﻴﻕ
ﺍﻟﺘﻜﻨﻭﻟﻭﺠﻴﺎﺕ ﺤﺴﺏ ﻤﺎ ﻴﺭﺩ ﻓﻲ ﺍﻟﻔﻘﺭﺘﻴﻥ )ﺩ( ﻭ)ﻫ( ﺃﺩﻨﺎﻩ

)ﺩ(

ﺘﺩﻋﻭ ﺍﻟﻭﻜﺎﻻﺕ ﺍﻟﺜﻨﺎﺌﻴﺔ ﻭﺍﻟﻤﻨﻔﺫﺓ ،ﻋﻠﻰ ﻨﺤﻭ ﻋﺎﺠل ،ﺇﻟﻰ ﺇﻋﺩﺍﺩ ﻭﺘﻘﺩﻴﻡ ﻋﺩﺩ ﻤﺤﺩﻭﺩ ﻤﻥ ﻤﻘﺘﺭﺤـﺎﺕ
ﺍﻟﻤﺸﺎﺭﻴﻊ ﺍﻟﻤﺤﺩﺩﺓ ﺯﻤﻨﻴﺎ ﻴﺘﻀﻤﻥ ﺩﻭﺭ ﺍﻟﻨﻅﻡ ﺍﻟﻤﻬﺘﻤﺔ ﻭ/ﺃﻭ ﻤﻭﺭﺩﻱ ﺍﻟﻤﻭﺍﺩ ﺍﻟﻜﻴﻤﻴﺎﺌﻴﺔ ﻟﻼﺴﺘﺨﺩﺍﻡ ﻓﻲ
ﻋﻭﺍﻤل ﺍﻟﻨﻔﺦ ﺍﻟﺘﻲ ﻻ ﺘﺴﺘﻌﻤل  HCFCﻋﻠﻰ ﺍﻷﺴﺎﺱ ﺍﻟﺘﺎﻟﻲ:
)(1

ﻜﺠﺯﺀ ﻤﻥ ﺍﻟﻤﺸﺎﺭﻴﻊ ﻭﻋﻘﺏ ﻋﻤﻠﻴﺔ ﺍﻟﻭﻀﻊ ﻭﺍﻟﺘﺩﻗﻴﻕ ،ﺘﻘﺩﻡ ﺒﻴﻭﺕ ﺍﻟـﻨﻅﻡ ﻋﻤﻠﻴـﺎﺕ ﻨﻘـل
ﺍﻟﺘﻜﻨﻭﻟﻭﺠﻴﺎ ﻭﺍﻟﺘﺩﺭﻴﺏ ﻟﻌﺩﺩ ﻤﺨﺘﺎﺭ ﻤﻥ ﻤﻨﺸﺌﺎﺕ ﺍﻟﺭﻏﺎﻭﻱ ﻻﺴﺘﻜﻤﺎل ﺇﺯﺍﻟﺔ  HCFCﻓـﻲ
ﻫﺫﻩ ﺍﻟﻤﻨﺸﺌﺎﺕ؛

)(2

ﻴﺘﻌﻴﻥ ﻋﻠﻰ ﺍﻟﻭﻜﺎﻻﺕ ﺃﻥ ﺘﺠﻤﻊ ﻭﺘﺒﻠﻎ ﺍﻟﺒﻴﺎﻨﺎﺕ ﺍﻟﺩﻗﻴﻘﺔ ﻋﻥ ﺘﻜﻠﻔﺔ ﺍﻟﻤﺸﺭﻭﻉ ﻓﻀـﻼ ﻋـﻥ
ﺍﻟﺒﻴﺎﻨﺎﺕ ﺫﺍﺕ ﺍﻟﺼﻠﺔ ﻟﺘﻁﺒﻴﻕ ﺍﻟﺘﻜﻨﻭﻟﻭﺠﻴﺎﺕ؛

)(3

ﺒﻐﻴﺔ ﺇﻓﺎﺩﺓ ﻋﻤﻠﻴﺎﺕ ﺇﻋﺩﺍﺩ ﻭﺘﻨﻔﻴﺫ ﺨﻁﻁ ﺇﺩﺍﺭﺓ ﺇﺯﺍﻟﺔ ﺍﻟﻬﻴﺩﺭﻭﻜﻠﻭﺭﻭﻓﻠﻭﺭﻭﻜﺭﺒﻭﻨﻴﺔ ﻓﻀﻼ ﻋﻥ
ﺃﻱ ﻤﺸﺎﺭﻴﻊ ﻤﻨﻔﺼﻠﺔ ،ﻴﺘﻌﻴﻥ ﺃﻥ ﺘﺴﺘﻜﻤل ﻫﺫﻩ ﺍﻟﻤﺸﺎﺭﻴﻊ ﺍﻟﻨﻭﻋﻴﺔ ﺨﻼل ﻓﺘﺭﺓ ﻻ ﺘﺘﺠﺎﻭﺯ 18
ﺸﻬﺭﺍ ﻭﺇﺘﺎﺤﺔ ﺘﻘﺭﻴﺭ ﻤﺭﺤﻠﻲ ﻋﻥ ﻜل ﻤﺭﺤﻠﺔ ﻤﻥ ﻤﺭﺍﺤل ﺍﻟﺘﻨﻔﻴﺫ ،ﻋﻠﻰ ﺍﻟﻨﺤﻭ ﺍﻟﻤﺒﻴﻥ ﻓـﻲ
ﺍﻟﻔﻘﺭﺘﻴﻥ ) (1ﻭ ) ،(2ﺃﻋﻼﻩ ﻟﻠﺠﻨﺔ ﺍﻟﺘﻨﻔﻴﺫﻴﺔ؛

)(4

ﺃﻥ ﺘﺸﺠﻊ ﺍﻟﻭﻜﺎﻻﺕ ﺍﻟﺜﻨﺎﺌﻴﺔ ﻭﺍﻟﻤﻨﻔﺫﺓ ﻭﺒﻴﻭﺕ ﺍﻟﻨﻅﻡ ﺍﻟﻤﺘﻌﺎﻭﻨـﺔ ﻋﻠـﻰ ﻤﻌﺎﻟﺠـﺔ ﺍﻟﻘﻀـﺎﻴﺎ
ﺍﻟﺘﻜﻨﻭﻟﻭﺠﻴﺔ ﺍﻟﻤﺤﻴﻁﺔ ﺒﺈﻋﺩﺍﺩ ﻭﺘﻭﺯﻴﻊ ﺍﻟﺒﻠﻴﺭﻟﺯ ﺴﺒﺎﻗﺔ ﺍﻟﺨﻠﻁ ﺍﻟﻤﺘﻀﻤﻨﺔ ﻓﻲ ﻋﻭﺍﻤل ﺍﻟـﻨﻔﺦ
ﺍﻟﺘﻲ ﺘﺴﺘﻌﻤل ﺍﻟﻬﻴﺩﺭﻭﻜﻠﻭﺭﻭﻜﺭﺒﻭﻨﻴﺔ؛

)ﻫ(

ﺍﻟﻨﻅﺭ ﻓﻲ ﺩﻋﻭﺓ ﺍﻟﻭﻜﺎﻻﺕ ﺍﻟﺜﻨﺎﺌﻴﺔ ﻭﺍﻟﻤﻨﻔﺫﺓ ﺇﻟﻰ ﺘﻘﺩﻴﻡ ﻋﺩﺩ ﻤﺤﺩﻭﺩ ﻤﻥ ﻤﺸﺎﺭﻴﻊ ﺍﻟﺒﻴﺎﻨـﺎﺕ ﺍﻟﻌﻤﻠﻴـﺔ
ﻟﺘﺤﻭﻴل ﻤﺸﺎﺭﻴﻊ  HCFCﻓﻲ ﺍﻟﻘﻁﺎﻋﻴﻥ ﺍﻟﻔـﺭﻋﻴﻴﻥ ﺍﻟﻤﻌﻨﻴـﻴﻥ ﺒﺎﻟﺘﺒﺭﻴـﺩ ﻭﺘﻜﻴﻴـﻑ ﺍﻟﻬـﻭﺍﺀ ﺇﻟـﻰ
ﺍﻟﺘﻜﻨﻭﻟﻭﺠﻴﺎﺕ ﺫﺍﺕ ﺍﻹﻤﻜﺎﻨﻴﺎﺕ ﺍﻟﻤﻨﺨﻔﻀﺔ ﻋﻠﻰ ﺍﻻﺤﺘﺭﺍﺭ ﺍﻟﻌﺎﻟﻤﻲ ﻟﺘﺤﺩﻴﺩ ﺠﻤﻴﻊ ﺍﻟﺨﻁﻭﺍﺕ ﺍﻟﻼﺯﻤـﺔ
ﻭﺘﻘﺩﻴﺭ ﺍﻟﺘﻜﺎﻟﻴﻑ ﺫﺍﺕ ﺍﻟﺼﻠﺔ؛

)ﻭ(

ﺃﻥ ﺘﻭﺍﺼل ﻤﺩﺍﻭﻻﺘﻬﺎ ﺒﺸﺄﻥ ﺍﻟﺴﻴﺎﺴﺎﺕ ﺫﺍﺕ ﺍﻟﺼﻠﺔ ﺒﻌﻤﻠﻴﺎﺕ ﺍﻨﺘﻘﺎل ﺍﻟﻤﺭﺤﻠﺔ ﺍﻟﺜﺎﻨﻴﺔ ﻭﺘﺤﺩﻴﺩ ﺍﻟﻤﻭﻋـﺩ
ﺍﻟﻨﻬﺎﺌﻲ ﻟﺘﺭﻜﻴﺏ ﻤﻌﺩﺍﺕ ﺍﻟﺘﺼﻨﻴﻊ ﺍﻟﻤﻌﺘﻤﺩﺓ ﻋﻠﻰ  HCFCﻭﻫﻭ ﺍﻟﻤﻭﻋﺩ ﺍﻟﺫﻱ ﻟﻥ ﺘﻜـﻭﻥ ﺍﻟﺘﻜـﺎﻟﻴﻑ
ﺍﻹﻀﺎﻓﻴﺔ ﻟﺘﺤﻭﻴل ﻫﺫﻩ ﺍﻟﻤﻌﺩﺍﺕ ﻤﺅﻫﻠﺔ ﻟﻠﺘﻤﻭﻴل ،ﺒﻐﺭﺽ ﺃﻥ ﺘﺘﻭﺼل ﺇﻟﻰ ﺍﺴﺘﻨﺘﺎﺠﺎﺘﻬﺎ ﻗﺒـل ﺘﻘـﺩﻴﻡ
ﺍﻟﻤﺸﺎﺭﻴﻊ ﺍﻟﻤﻨﻔﺼﻠﺔ ﺍﻟﺘﻲ ﻴﻤﻜﻥ ﺃﻥ ﺘﺒﺩﺃ ﺨﻼل ﺍﻻﺠﺘﻤﺎﻉ ﺍﻟﺴﺎﺩﺱ ﻭﺍﻟﺨﻤﺴﻴﻥ؛

)ﺯ(

ﺃﻥ ﺘﻨﻅــﺭ ﻓﻴﻤــﺎ ﺇﺫﺍ ﻜــﺎﻥ ﺍﻟــﻨﻬﺞ ﺍﻟــﺫﻱ ﻤــﻥ ﺍﻟــﻨﻤﻁ ﺍﻟﻤﺒــﻴﻥ ﻓــﻲ ﺍﻟﻭﺜﻴﻘــﺔ
 UNEP/OzL.Pro/ExCom/55/47ﻴﻭﻓﺭ ﺃﺴﺎﺱ ﻤﺭﻀﻴﺎ ﻟﺘﺭﺘﻴﺏ ﺃﻭﻟﻭﻴﺎﺕ ﺘﻜﻨﻭﻟﻭﺠﻴﺎﺕ ﺇﺯﺍﻟـﺔ
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 HCFCﻟﻠﺘﻘﻠﻴل ﺇﻟﻰ ﺃﺩﻨﻰ ﺤﺩ ﻤﻤﻜﻥ ﻤﻥ ﺍﻟﺘﺄﺜﻴﺭﺍﺕ ﺍﻟﻤﻨﺎﺨﻴﺔ ﺤﺴﺏ ﻤﺎ ﻜﺎﻥ ﻤﺘﺼﻭﺭﺍ ﻓﻲ ﺍﻷﺼل ﻓﻲ
ﺍﻟﻤﻘﺭﺭ  ،6/XIXﻭﻤﺎ ﺇﺫﺍ ﻜﺎﻨﺕ ﺘﺭﻏﺏ ﻓﻲ ﺃﻥ ﺘﻭﺍﺼل ﺍﻷﻤﺎﻨﺔ ﻋﻤﻠﻴﺔ ﺍﻟﺘﻘﻴﻴﻡ ﺍﻟﺘﻲ ﺘﺠﺭﺒﻬـﺎ ﺤﺘـﻰ
ﻴﻤﻜﻥ ﺘﻘﺩﻴﻡ ﺘﻘﺭﻴﺭ ﺃﻜﺜﺭ ﺘﻔﺼﻴﻼ ﺨﻼل ﺍﺠﺘﻤﺎﻉ ﻻﺤﻕ ﻟﻠﺠﻨﺔ ﺍﻟﺘﻨﻔﻴﺫﻴﺔ؛
)ﺡ(

ﺃﻥ ﺘﻨﻅﺭ ﻓﻲ ﺇﻤﻜﺎﻨﻴﺔ ﻗﻴﺎﻡ ﺍﻷﻤﺎﻨﺔ ﺒﺎﻻﺘﺼﺎل ﺒﺎﻟﻤﺅﺴﺴﺎﺕ ﺍﻷﺨﺭﻯ ﺒﻬﺩﻑ ﺘﺤﺩﻴﺩ ﺁﻟﻴﺎﺕ ﺘﻤﻭﻴل ﺇﻗﻠﻴﻤﻴﺔ
ﺃﻭ ﻤﺘﻌﺩﺩﺓ ﺍﻷﻁﺭﺍﻑ ﻤﻼﺌﻤﺔ ﻭﻤﺘﻤﺎﺜﻠﺔ ﻟﺘﻜﻭﻥ ﻤﺼﺎﺩﺭﺍ ﻟﻠﺘﻤﻭﻴل ﺍﻟﻤﺸﺘﺭﻙ ﺯﻴﺎﺩﺓ ﻋﻠﻰ ﺘﻤﻭﻴل ﺍﻷﻭﺯﻭﻥ
ﻤﻥ ﺍﻟﺼﻨﺩﻭﻕ ﺍﻟﻤﺘﻌﺩﺩ ﺍﻷﻁﺭﺍﻑ ﻟﺘﺤﻘﻴﻕ ﻤﻨﺎﻓﻊ ﻤﻨﺎﺨﻴﺔ ﺇﻀﺎﻓﻴﺔ ﻭﺃﻥ ﺘﻘﺩﻡ ﺘﻘﺭﻴﺭﺍ ﺁﺨﺭ ﺇﻟﻰ ﺍﺠﺘﻤـﺎﻉ
ﻗﺎﺩﻡ

)ﻁ(

ﺃﻥ ﺘﻨﻅﺭ ﻓﻴﻤﺎ ﺇﺫﺍ ﻜﺎﻨﺕ ﺘﺭﻏﺏ ﻓﻲ ﺃﻥ ﺘﻔﺤﺹ ،ﻓﻲ ﺍﺠﺘﻤﺎﻉ ﻗﺎﺩﻡ ،ﺨﻴﺎﺭﺍﺕ ﻤﻨﺢ ﺍﻷﻭﻟﻭﻴﺔ ﻟﻠﺩﻋﻡ ﺍﻟﺫﻱ
ﻴﻘﺩﻤﻪ ﺍﻟﺼﻨﺩﻭﻕ ﺍﻟﻤﺘﻌﺩﺩ ﺍﻷﻁﺭﺍﻑ ﻻﺴﺘﺒﺩﺍل ﺍﻟﻤﻌﺩﺍﺕ ﻓﻲ ﻭﻗﺕ ﺘﻘﺘﺭﺏ ﻓﻴﻪ ﻫﺫﻩ ﺍﻟﻤﻌﺩﺍﺕ ﻤﻥ ﻨﻬﺎﻴـﺔ
ﻋﻤﺭﻫﺎ ﺍﻟﻤﻔﻴﺩ ﻟﺘﺠﻨﺏ ﺍﻟﺘﻘﺎﻋﺩ ﻭﺍﻟﺘﺩﻤﻴﺭ ﺍﻟﺴﺎﺒﻘﻴﻥ ﻟﻸﻭﺍﻥ ﻟﻠﺒﻴﻨﻴﺔ ﺍﻟﺘﺤﺘﻴﺔ ﺒﺎﻫﻅـﺔ ﺍﻟﺘﻜﻠﻔـﺔ ﻭﺍﻟﻌﺎﻤﻠـﺔ
ﺒﺼﻭﺭﺓ ﻜﺎﻤﻠﺔ ﺒﻤﺠﺭﺩ ﻤﻌﺎﻟﺠﺔ ﺃﻫﺩﺍﻑ ﺍﻻﻤﺘﺜﺎل ﻟﻌﺎﻤﻲ  2013ﻭ.2015
---
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ANNEX I
POLICIES FOR FUNDING HCFC PHASE-OUT
1.
The evaluation of the incremental costs of all Multilateral Fund project has been based on
the general principles agreed by the Parties to the Montreal Protocol at their 2nd Meeting1 ,
namely:

I.1

(a)

The most cost-effective and efficient option should be chosen, taking into account
the national industrial strategy of the recipient Party. It should be considered
carefully to what extent the infrastructure at present used for production of the
controlled substances could be put to alternative uses, thus resulting in decreased
capital abandonment, and how to avoid deindustrialization and loss of export
revenues;

(b)

Consideration of project proposals for funding should involve the careful scrutiny
of cost items listed in an effort to ensure that there is no double-counting;

(c)

Savings or benefits that will be gained at both the strategic and project levels
during the transition process should be taken into account on a case-by-case basis,
according to criteria decided by the Parties and as elaborated in the guidelines of
the Executive Committee; and

(d)

The funding of incremental costs is intended as an incentive for early adoption of
ozone protecting technologies. In this respect the Executive Committee shall
agree which time scales for payment of incremental costs are appropriate in each
sector.

Categories of incremental costs

2.
On the basis of these principles, the Executive Committee has developed specific policies
and guidelines of categories of incremental costs in different industrial applications. The two
main categories of incremental costs are capital costs and operating costs:
(a)

1

Capital costs are typically related to the additional equipment that would be
needed to replace ODSs with the alternative technology selected by the enterprise,
technology transfer, technical assistance, training, trials and commissioning. They
also include safety equipment and modifications to the enterprise when the
technology selected is based on flammable substances. The size of the capital
costs depends on the installed production capacity of the enterprise, the equipment
available before the conversion, the alternative technology selected, and the
location of the enterprise. Throughout the years, as the number of investment
projects increased, the actual prices of major pieces of equipment required for the
conversion were well established and used in the majority of the projects.

Appendix 1 of decision II/8 (Financial Mechanism).

1
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I.2

(b)

Incremental operating costs reflect changes in costs attributable to the conversion
to CFC alternatives and arising from changes in starting materials and chemicals
used in the production process such as additives, propellants and blowing agents.
Fluctuations in raw material prices leading to changes in incremental operating
costs occur frequently 2 , and vary widely at the local and regional levels 3 .
Typically enterprises respond to these changes by passing the increases to their
customers in an orderly manner and as market conditions allow;

(c)

The level of incremental operating costs is associated with their duration.
According to decisions adopted by the Executive Committee, the duration for the
application of incremental operating costs varies among sectors and sub-sectors 4 ,
as follows:
(i)

No operating costs for compressors;

(ii)

For domestic refrigeration, ten per cent of incremental cost to be paid
up-front, or six months of incremental operating costs calculated at current
prices and paid up-front, or incremental operating costs for a duration of
one year adjusted according to prevailing costs at the time of
disbursement, when the modified plant was operating, which ever is
greater;

(iii)

Two years for commercial refrigerator, rigid and integral skin foam
manufacturing plants; and

(iv)

Four years for aerosol and flexible slabstock manufacturing plants.

Cost-effectiveness thresholds

3.
In order to prioritize the approvals of investment projects, at its 16th Meeting in March
1995, the Executive Committee established cost-effectiveness threshold 5 values for different
sectors and sub-sectors, as shown in Table I.1 below. The values were established on the basis of
project proposals that were fully prepared and submitted by implementing agencies, as well as
proposals that were partially developed where costs and amounts of ODS to be phased out were
roughly estimated.

2

For example, the price of HCFC-141b dropped from US $5.45/kg in 1993 to US $3.40/kg in 1998, a reduction that
is typical of pricing trends once a product is introduced, production is optimised, economies of scale increase and
competition becomes established in the marketplace. Enterprises that received funding in 1993 when the price of
HCFC-141b was at US $5.45/kg were overcompensated for the incremental operating costs that they actually
incurred (UNEP/OzL.Pro/ExCom/36/34).
3
According to the progress report on the implementation of the 2007 country programme submitted to the Fund
Secretariat by Article 5 countries the 2006 price of HCFC-22 ranged from less than US $1.00 to US $30.00 per
kilogram.
4
These are the sectors where HCFC technologies were chosen for phasing-out the use of CFCs in Article 5
countries.
5
The cost-effectiveness value is calculated as the ratio between the sum of the total incremental capital and
operating costs and the total amount of ODS to be phased in kilograms ODP.

2
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Table I.1. Sectoral cost-effectiveness threshold values established by the Executive
Committee
Sector
Aerosol
Foam

Halon
Refrigeration
Solvent

Subsector
Hydrocarbon
General
Flexible polyurethane
Integral skin
Polystyrene/polyethylene
Rigid polyurethane
General
Domestic
Commercial
CFC-113
TCA

CE (US$/kg ODP)
4.40
9.53
6.23
16.86
8.22
7.83
1.48
13.76
15.21
19.73
38.50

4.
While adopting the threshold values, the Executive Committee recognized that the
conversion from CFCs to hydrocarbon technology of domestic refrigerators manufacturing
enterprises would require additional funding for the provision of safety equipment and agreed
that when calculating the cost of domestic refrigeration projects the safety related costs be
discounted in a way that ensures parity with other options 6 . Since the adoption of costeffectiveness thresholds, the cost-effectiveness of projects have been assessed against the
threshold value, with projects above this threshold receiving lower funding priority or partial
funding.
5.
The Committee also recognized the special situation of low-volume consuming (LVC)
countries and decided to reserve US $6,630,000 for allocation to projects from these countries in
addition to any funds received as a result of approval of projects from LVC countries that
qualified under the cost effectiveness threshold values.
I.3

Small and medium-sized enterprises (SMEs)

6.
Special consideration has been given by the Executive Committee to the phase-out of
ODSs by small and medium-sized enterprises SMEs since its 22nd Meeting in May 1997, when
it constituted a contact group to address issues related to SMEs.
7.
Subsequently, at its 25th Meeting, the Executive Committee allocated US $10 million
from the resource allocation for 1999 for a funding window designed to facilitate pilot
conversions of significant groups of small firms in the aerosol and foam sectors from non-LVC
countries. The maximum allowable levels of consumption per enterprise were 25 ODP
tonnes/year for flexible and extruded polyethylene/polystyrene foams and 10 ODP tonnes/year
for flexible integral skin and rigid polyurethane foams. It was also decided that group projects
should: be at a level of US $1 million or less; have an overall cost-effectiveness of no more than
150 per cent of the level of the current cost-effectiveness threshold values; use the most cost6

The cost effectiveness threshold value for domestic refrigeration projects was adjusted at the 20th Meeting by
discounting the numerator by 35 per cent which was sufficient to maintain parity between HCFC 141b/HFC 134a
and cyclopentane/HFC 134a technology options in the domestic refrigeration sector (decision 20/45).

3
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effective technologies reasonably available; and consider the possible use of centralized use of
equipment and industrial rationalization. These projects should be submitted with a Government
plan including policies and regulations designed to ensure that the specific level of agreed
reduction to be achieved was sustained (decision 25/56).
I.4

Policies on HCFCs

8.
As HCFCs are controlled substances under the Montreal Protocol, specific decisions
addressing the phase-out of these ODSs have been taken by the Parties since their 5th Meeting in
November 1993, and the Executive Committee since its 12th Meeting in March 1994. As
reference, all relevant decisions adopted by the Parties to the Montreal Protocol and the
Executive Committee regarding HCFCs are presented below in chronological order of adoption.
Fifth Meeting of the Parties (November 1993)
9.
The Fifth Meeting of the Parties decided (decision V/8) that each Party is requested, as
far as possible and as appropriate, to give consideration in selecting alternatives and substitutes,
bearing in mind, inter alia, Article 2F, paragraph 7, of the Copenhagen Amendment regarding
hydrochlorofluorocarbons, to:
(a)

Environmental aspects;

(b)

Human health and safety aspects;

(c)

The technical feasibility, the commercial availability and performance;

(d)

Economic aspects, including cost comparisons among different technology
options taking into account:

(e)

(i)

All interim steps leading to final ODS elimination;

(ii)

Social costs;

(iii)

Dislocation costs; and

Country-specific circumstances and due local expertise.

Twelfth Meeting of the Executive Committee (March 1994)
10.
The Twelfth Meeting of the Executive Committee adopted the following
recommendations on the use of transitional substances as substitutes for ozone depleting
substances:
(a)

In view of the ongoing review requested of the Technology and Economic
Assessment Panel by the Parties to the Montreal Protocol, the paper on The Use
of Transitional Substances as Substitutes for Ozone Depleting Substances
(UNEP/OzL.Pro/ExCom/12/34) may not be considered as a policy guideline but

4
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as a possible input to the work of the Open-ended Working Group of the Parties
to the Montreal Protocol.
(b)

Meanwhile, consideration of the use of HCFC in the Multilateral Fund projects
should be sector-specific and approved for use only in areas where more
environment-friendly and viable alternative technologies are not available.

Fifteenth Meeting of the Executive Committee (December 1994)
11.
The Fifteenth Meeting of the Executive Committee stated that, whenever possible,
HCFCs should not be used. It further requested that the applicability of HCFCs in commercial
refrigeration projects should be examined by an expert group, possibly the OORG, which should
prepare a report for submission to the Executive Committee.
12.
The Executive Committee also requested Implementing Agencies to take the following
issue into consideration when preparing projects for domestic refrigerator insulation foam
conversion:
(a)

As HCFCs were not controlled substances for Article 5 countries, incremental
costs for conversion of HCFC-141b plants were not eligible for funding;

(b)

Implementing Agencies should note a presumption against HCFCs when
preparing projects; and

(c)

Where HCFC projects were proposed, the choice of this technology should be
fully justified and include an estimate of the potential future costs of second-stage
conversion.

Nineteenth Meeting of the Executive Committee (May 1996)
13.
The Executive Committee, noting the recommendation of the Sub-Committee
(UNEP/OzL.Pro/ExCom/19/5, para. 12), decided (decision 19/2):
(a)

To take note of decision VII/3 of the Seventh Meeting of the Parties to control
HCFCs and to note further that projects involving conversion to HCFCs should be
considered in the light of that decision, as well as other relevant factors;

(b)

That in the future, in cases where conversion to HCFCs was recommended, the
Implementing Agencies should be requested to provide a full explanation of the
reasons why such conversion was recommended, together with supporting
documentation that the criteria laid down by the Executive Committee for
transitional substances had been met, and should make it clear that the enterprises
concerned had agreed to bear the cost of subsequent conversion to non-HCFC
substances; and

(c)

To request the Secretariat to prepare for examination by the Executive Committee
at its Twentieth Meeting a paper on:

5
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(i)

The historical background to HCFC conversion projects;

(ii)

What information on alternatives to HCFCs had been provided by the
Implementing Agencies to the applicant countries, and how that
information had been received and acted upon; and

(iii)

The justifications given for the choice of one technology over another.

Twentieth Meeting of the Executive Committee (October 1996)
14.

The Twentieth Meeting of the Executive Committee, decided (decision 20/48 (b, c)):
(a)

To request the Implementing Agencies to ensure that adequate information on all
alternative technologies was provided to enterprises converting from CFCs;

(b)

To reaffirm paragraph (b) of its decision 19/2 which stated that, in cases where
conversion to HCFCs was recommended, the Implementing Agencies should be
requested to provide a full explanation of the reasons why such conversion was
recommended, together with supporting documentation that the criteria laid down
by the Executive Committee for transitional substances had been met, and should
make it clear that the enterprises concerned had agreed to bear the cost of
subsequent conversion to non-HCFC substances.

Eighth Meeting of the Parties (November 1996)
15.

The Eighth Meeting of the Parties decided (decision VIII/13):
(a)

(b)

That UNEP distribute to the Parties of the Montreal Protocol a list containing the
HCFCs applications which have been identified by the Technology and Economic
Assessment Panel, after having taken into account the following:
(i)

The heading should read "Possible Applications of HCFCs";

(ii)

The list should include a chapeau stating that the list is intended to
facilitate collection of data on HCFC consumption, and does not imply
that HCFCs are needed for the listed applications;

(iii)

The use as fire extinguishers should be added to the list;

(iv)

The use as aerosols, as propellant, solvent or main component, should be
included, following the same structure as for other applications;

That the Technology and Economic Assessment Panel and its Technical Options
Committee be requested to prepare, for the Ninth Meeting of the Parties, a list of
available alternatives to each of the HCFC applications which are mentioned in
the now available list.

6
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Twenty-third Meeting of the Executive Committee (November 1997)
16.

The Twenty-third Meeting of the Executive Committee decided (decision 23/2):
(a)

To request the Fund Secretariat to produce a paper containing figures on an
analysis of what projects were being submitted for funding using HCFC
technologies, to see whether there existed any trend towards or away from HCFC
use in specific sectors, particularly the foam sector;

(b)

To request the Secretariat to incorporate the following elements in the project
evaluation sheets and, in the case of (i) below, in the list of projects and activities
presented to the Committee for approval:
(i)

Information on the conversion technology to be used;

(ii)

A comprehensive outline of the reasons for selection of the HCFC
technology, if used; and, where possible,

(iii)

An indication of how long an enterprise intended to use a transitional
HCFC technology.

Twenty-sixth Meeting of the Executive Committee (November 1998)
17.

The Twenty-sixth Meeting of the Executive Committee decided (decision 26/26):
(a)

That the full information provided in the project document should be included in
the project evaluation sheet;

(b)

That where, upon review by the Fund Secretariat, a project proposal requesting
HCFC technology was considered to provide inadequate information justifying
the choice of that technology, the project should be submitted for individual
consideration by the Sub-Committee on Project Review.

Twenty-seventh Meeting of the Executive Committee(March 1999)
18.
The Executive Committee at its Twenty-seventh Meeting (decision 27/13) expressed its
appreciation for the increased information/justification provided for the selection of HCFCs and
noted that that was the level of information originally expected, and that at least that level was
expected in the future; stressed to the Implementing Agencies that it considered this to be more
than a paper exercise, and urged the Agencies to take seriously the obligations related to
providing information on alternatives available; and decided, in recognition of Article 2F of the
Montreal Protocol, to request that Implementing Agencies provide, for all future projects or
groups of projects for HCFCs from any country, a letter from the Government concerned. In the
letter, the country should:
(a)

Verify that it had reviewed the specific situations involved with the project(s) as
well as its HCFC commitments under Article 2F;
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(b)

State if it had nonetheless determined that, at the present time, the projects needed
to use HCFCs for an interim period;

(c)

State that it understood that no funding would be available for the future
conversion from HCFCs for these companies.

Twenty-eighth Meeting of the Executive Committee (July 1999)
19.
The Twenty-eighth Meeting of the Executive Committee decided (decision 28/28) that
information on a possible study comparing costs of alternative technologies and the impact on
their choice of support from the Multilateral Fund should be the subject of a separate agenda
item for its Twenty-ninth Meeting, for consideration by the Executive Committee itself.
Eleventh Meeting of the Parties (December 1999)
20.
The Eleventh Meeting of the Parties decided (decision XI/28) to request the Technology
and Economic Assessment Panel to study and report by 30 April 2003 at the latest on the
problems and options of Article 5 Parties in obtaining HCFCs in the light of the freeze on the
production of HCFCs in non-Article 5 Parties in the year 2004. This report should analyze
whether HCFCs are available to Article 5 Parties in sufficient quantity and quality and at
affordable prices, taking into account the 15 per cent allowance to meet the basic domestic needs
of the Article 5 Parties and the surplus quantities available from the consumption limit allowed
to the non-Article 5 Parties. The Parties, at their Fifteenth Meeting in the year 2003, shall
consider this report for the purpose of addressing problems, if any, brought out by the report of
the Technology and Economic Assessment Panel.
Thirtieth Meeting of the Executive Committee (March 2000)
21.
The Thirtieth Meeting of the Executive Committee decided (decision 30/1) to establish an
open-ended contact group, with Sweden as convener, in order to consider the question of policy
on HCFC use as an interim technology and that the outcome of the group's work would be
discussed under "Other matters".
Thirty-fourth Meeting of the Executive Committee (July 2001)
22.
The Thirty-fourth Meeting of the Executive Committee decided (decision 34/51) to
request the Secretariat, in relation to all future projects which involved conversion to
HCFC-141b, to include in the meeting documentation the letter from the Government concerned,
explaining the reasons for the choice of the technology, as per Decisions 23/20 and 27/13.
Thirty-sixth Meeting of the Executive Committee (March 2002)
23.

The Thirty-sixth Meeting of the Executive Committee decided (decision 36/56):
(a)

To take note with appreciation of the paper submitted by France;

(b)

To

request

the

Multilateral
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UNEP/OzL.Pro/ExCom/36/34 with new costs for various options and to
investigate the availability of non-ODS pre-blended polyol, and to submit the
updated document and its findings for the consideration of the 39th Meeting;
(c)

To request Implementing Agencies to amplify the relevant enterprise information
pursuant to Decision 20/48 with data concerning import restrictions into
non-Article 5 countries and the cost situation for alternatives, and to inform the
enterprises that they should acknowledge having received that information. The
corresponding documentation should accompany the project proposal;

(d)

To request the Secretariat to send to the National Ozone Unit of the recipient
country, a letter recalling that HCFC-141b projects would be excluded from
funding in the future (no second conversion), with copies to the Ministries of the
Environment and Foreign Affairs;

(e)

That the annual Executive Committee report to the Meeting of the Parties should
state by country the amount of HCFC-141b consumption phased in through
projects using HCFC as replacements, a consumption which would - in
application of Decision 27/13 - be excluded from funding at future stages.

Thirty-eighth Meeting of the Executive Committee (November 2002)
24.
The Thirty-eighth Meeting of the Executive Committee decided (decision 38/38) for
projects to phase-out CFCs by conversion to HCFC technologies, Governments had officially
endorsed the choice of technology and it had been clearly explained to them that no further
resources could be requested from the Multilateral Fund for funding any future replacement for
the transitional HCFC technology that had been selected.
Fourteenth Meeting of the Parties (November 2002)
25.
The Fourteenth Meeting of the Parties (decision XIV/10), noting that the
Intergovernmental Panel on Climate Change and the Technology and Economic Assessment
Panel are invited by the Convention on Climate Change to develop a balanced scientific,
technical and policy-relevant special report as outlined in their responses to a request by the
Subsidiary Body for Scientific and Technological Advice of the Convention on Climate Change
(UNFCCC/SBSTA/2002/MISC.23), decided to request the Technology and Economic
Assessment Panel to work with the Intergovernmental Panel on Climate Change in preparing the
report mentioned above and to address all areas in one single integrated report to be finalized by
early 2005. The report should be completed in time to be submitted to the Open-ended Working
Group for consideration in so far as it relates to actions to address ozone depletion and the
Subsidiary Body for Scientific and Technological Advice of the Convention on Climate Change
simultaneously.

9

UNEP/OzL.Pro/ExCom/55/47
Annex I
Fifteenth Meeting of the Parties (November 2003)
26.

The Fifteenth Meeting of the Parties decided:
(a)

That the Parties to the Beijing Amendment will determine their obligations to ban
the import and export of controlled substances in group I of Annex C
(hydrochlorofluorocarbons) with respect to States and regional economic
organizations that are not parties to the Beijing Amendment by January 1 2004 in
accordance with the following:
(i)

The term “State not party to this Protocol” in Article 4, paragraph 9 does
not apply to those States operating under Article 5, paragraph 1, of the
Protocol until January 1, 2016 when, in accordance with the Copenhagen
and Beijing Amendments, hydrochlorofluorocarbon production and
consumption control measures will be in effect for States that operate
under Article 5, paragraph 1, of the Protocol;

(ii)

The term “State not party to this Protocol” includes all other States and
regional economic integration organizations that have not agreed to be
bound by the Copenhagen and Beijing Amendments;

(iii)

Recognizing, however, the practical difficulties imposed by the timing
associated with the adoption of the foregoing interpretation of the term
“State not party to this Protocol,” paragraph 1 (b) shall apply unless such a
State has by 31 March 2004:
(i)
(ii)

(iii)

notified the Secretariat that it intends to ratify, accede or accept the
Beijing Amendment as soon as possible;
certified that it is in full compliance with Articles 2, 2A to 2G and
Article 4 of the Protocol, as amended by the Copenhagen
Amendment;
submitted data on (i) and (ii) above to the Secretariat, to be
updated on 31 March 2005, in which case that State shall fall
outside the definition of “State not party to this Protocol” until the
conclusion of the Seventeenth Meeting of the Parties;

(b)

That the Secretariat shall transmit data received under paragraph 1 (c) above to
the Implementation Committee and the Parties;

(c)

That the Parties shall consider the implementation and operation of the foregoing
decision at the Sixteenth Meeting of the Parties, in particular taking into account
any comments on the data submitted by States by 31 March 2004 under
paragraph 1 (c) above that the Implementation Committee may make.

Forty-second Meeting of the Executive Committee (April 2004)
27.

The Forty-second Meeting of the Executive Committee decided (decision 42/7):

10

UNEP/OzL.Pro/ExCom/55/47
Annex I
(a)

To request the Government of Germany to take into account the views expressed
on the eligibility of funding HCFC phase-out management studies by the
Multilateral Fund at the 42nd Meeting of the Executive Committee, in the
informal group meeting and, in addition, further submissions of additional ideas
and opinions sent by e-mail to GTZ-Proklima, as the German bilateral
Implementing Agency, provided that they were received 10 weeks prior to the
43rd Meeting of the Executive Committee; and

(b)

Also to request the Government of Germany to circulate to the Executive
Committee, through the United Kingdom delegation, a policy paper on the issues
of the responsibility of the Multilateral Fund and potential eligibility requirements
for such a study and to reformulate the project proposal for submission and
consideration at the 43rd Meeting of the Executive Committee on that basis.

Forty-third Meeting of the Executive Committee (July 2004)
28.

The Forty-third Meeting of the Executive Committee decided (decision 43/19):
(a)

To note that:
(i)

The May 2003 Technology and Economic Assessment Panel’s HCFC
Task Force Report predicted a dramatic increase in HCFC consumption in
China in the foreseeable future;

(ii)

The intent of the proposed project was also to allow utilization of its
results for all Article 5 countries; and

(iii)

Established Executive Committee policies did not support conversion of
capacity installed after July 1995 nor a second conversion and the study
was therefore not aiming at preparing or initiating any conversion projects;

(b)

To approve the project “Development of a suitable strategy for the long-term
management of HCFCs, in particular HCFC-22, in China”, addressed in
documents UNEP/Ozl.Pro/ExCom/43/21 and UNEP/OzL.Pro/ExCom/43/51, at
the level of funding of US $300,300 plus support costs for the Government of
Germany of US $39,039 on an exceptional basis on the condition that, as one of
the outcomes, a study would look into the effects of management of HCFCs in
China and in other Article 5 countries; and

(c)

To further note that:
(i)

A schedule for the study, indicating a project duration of 21 months, had
been submitted to the Fund Secretariat. Both the Government of Germany
and the Government of China would strive to adhere to that schedule;

(ii)

The Government of China intended to use relevant outcomes of the study
as a basis for subsequent national action by the Government and expected
that such action would take place within three years after finalization of
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the study; and
(iii)

Interested Executive Committee members and Implementing Agencies
would be invited to participate in an informal advisory group, which might
discuss survey methodologies, the evaluation of information gathered, and
policies.

Nineteenth Meeting of the Parties (September 2007)
29.
The Nineteenth Meeting of the Parties agree (decision XIX/6) to accelerate the phase out
of production and consumption of hydrochlorofluorocarbons (HCFCs), by way of an adjustment
in accordance with paragraph 9 of Article 2 of the Montreal Protocol and as contained in annex
III to the report of the Nineteenth Meeting of the Parties, on the basis of the following:
(a)

For Parties operating under paragraph 1 of Article 5 of the Protocol (Article 5
Parties), to choose as the baseline the average of the 2009 and 2010 levels of,
respectively, consumption and production; and

(b)

To freeze, at that baseline level, consumption and production in 2013;

(c)

(d)

(i)

For Parties operating under Article 2 of the Protocol (Article 2 Parties) to
have completed the accelerated phase out of production and consumption
in 2020, on the basis of the following reduction steps:

(ii)

By 2010 of 75 per cent;

(iii)

By 2015 of 90 per cent;

(iv)

While allowing 0.5 per cent for servicing the period 2020–2030;

For Article 5 Parties to have completed the accelerated phase out of production
and consumption in 2030, on the basis of the following reduction steps:
(i)

By 2015 of 10 per cent;

(ii)

By 2020 of 35 per cent;

(iii)

By 2025 of 67.5 per cent;

(iv)

While allowing for servicing an annual average of 2.5per cent during the
period 2030–2040;

To agree that the funding available through the Multilateral Fund for the
Implementation of the Montreal Protocol in the upcoming replenishments shall be
stable and sufficient to meet all agreed incremental costs to enable Article 5
Parties to comply with the accelerated phase out schedule both for production and
consumption sectors as set out above, and based on that understanding, to also
direct the Executive Committee of the Multilateral Fund to make the necessary
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changes to the eligibility criteria related to the post-1995 facilities and second
conversions;
(e)

To direct the Executive Committee, in providing technical and financial
assistance, to pay particular attention to Article 5 Parties with low volume and
very low volume consumption of HCFCs;

(f)

To direct the Executive Committee to assist Parties in preparing their phase-out
management plans for an accelerated HCFC phase-out;

(g)

To direct the Executive Committee, as a matter of priority, to assist Article 5
Parties in conducting surveys to improve reliability in establishing their baseline
data on HCFCs;

(h)

To encourage Parties to promote the selection of alternatives to HCFCs that
minimize environmental impacts, in particular impacts on climate, as well as
meeting other health, safety and economic considerations;

(i)

To request Parties to report regularly on their implementation of paragraph 7 of
Article 2F of the Protocol;

(j)

To agree that the Executive Committee, when developing and applying funding
criteria for projects and programmes, and taking into account paragraph 6, give
priority to cost-effective projects and programmes which focus on, inter alia:
(i)

Phasing-out first those HCFCs with higher ozone-depleting potential,
taking into account national circumstances;

(ii)

Substitutes and alternatives that minimize other impacts on the
environment, including on the climate, taking into account
global-warming potential, energy use and other relevant factors;

(iii)

Small and medium size enterprises;

(k)

To agree to address the possibilities or need for essential use exemptions, no later
than 2015 where this relates to Article 2 Parties, and no later than 2020 where this
relates to Article 5 Parties;

(l)

To agree to review in 2015 the need for the 0.5 per cent for servicing provided for
in paragraph 3, and to review in 2025 the need for the annual average of 2.5 per
cent for servicing provided for in paragraph 4 (d);

(m)

In order to satisfy basic domestic needs, to agree to allow for up to 10% of
baseline levels until 2020, and, for the period after that, to consider no later than
2015 further reductions of production for basic domestic needs;

(n)

In accelerating the HCFC phase out, to agree that Parties are to take every
practicable step consistent with Multilateral Fund programmes, to ensure that the
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best available and environmentally-safe substitutes and related technologies are
transferred from Article 2 Parties to Article 5 Parties under fair and most
favourable conditions.
30.

The Nineteenth Meeting of the Parties also decided (decision XIX/8):
(a)

To request the Technology and Economic Assessment Panel to conduct a scoping
study addressing the prospects for the promotion and acceptance of alternatives to
HCFCs in the refrigeration and air-conditioning sectors in Article 5 Parties, with
specific reference to specific climatic conditions and unique operating conditions,
such as those as in mines that are not open pit mines, in some Article 5 Parties;

(b)

To request the Technology and Economic Assessment Panel to provide a
summary of the outcome of the study referred to in the preceding paragraph in its
2008 progress report with a view to identifying areas requiring more detailed
study of the alternatives available and their applicability.

Fifty-third Meeting of the Executive Committee (November 2007)
31.

The Fifty-third Meeting of the Executive Committee decided (decision 53/37):
(a)

That ratification of or accession to the Copenhagen Amendment was the
prerequisite for an Article 5 Party to access Multilateral Fund funding for phasing
out the consumption of HCFCs;

(b)

That ratification of or accession to the Beijing Amendment was the prerequisite
for an Article 5 Party to access Multilateral Fund funding for phasing out the
production of HCFCs;

(c)

That, in the case of a non-signatory country, the Executive Committee might
consider providing funding for conducting an HCFC survey and the preparation
of an accelerated HCFC phase-out management plan, with the commitment of the
government to ratify or accede to the necessary Amendment and on the
understanding that no further funding would be available until the Ozone
Secretariat had confirmed that the government had ratified or acceded to that
Amendment, through the deposit of its instrument in the Office of the United
Nations Headquarters in New York;

(d)

That the existing policies and guidelines of the Multilateral Fund for funding the
phase-out of ODS other than HCFCs would be applicable to the funding of HCFC
phase-out unless otherwise decided by the Executive Committee in light of, in
particular, decision XIX/6 of the Nineteenth Meeting of the Parties;

(e)

That institutions and capacities in Article 5 countries developed through
Multilateral Fund assistance for the phase-out of ODS other than HCFCs should
be used to economize the phase-out of HCFCs, as appropriate;
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(f)

That stable and sufficient assistance from the Multilateral Fund would be
provided to guarantee the sustainability of such institutions and capacities when
deemed necessary for the phase-out of HCFCs;

(g)

That the production sector sub-group would be reconvened at the 55th Meeting to
consider issues pertaining to the phase-out of HCFC production, taking into
account decision XIX/6 of the Nineteenth Meeting of the Parties and the
following issues, as well as further elaboration and analysis of those issues to be
prepared by the Secretariat in consultation with technical experts:
(i)

The continued applicability of the current approach to funding HCFC
production phase-out being based on the assumption of plant closures;

(ii)

The timing of funding HCFC production phase-out in view of the long
duration between the HCFC freeze in 2013 and the final phase-out in
2030, taking into consideration that production and consumption
phase-out could take place simultaneously;

(iii)

The eligibility of the CFC/HCFC-22 swing plants in view of the
commitment in the CFC production phase-out agreement not to seek
funding again from the Multilateral Fund for closing down HCFC
facilities that use the existing CFC infrastructure;

(iv)

The cut-off date for funding eligibility of HCFC production phase-out;

(v)

Other measures that could facilitate management of HCFC production
phase-out; and

(vi)

Other issues related to the HCFC production sector, taking in account
subparagraph (g)(ii) above.

(h)

That the Secretariat would work with the implementing agencies to examine the
existing guidelines for country programmes and sector plans (decision taken at the
3rd Meeting of the Executive Committee and decision 38/65), and propose draft
guidelines to the 54th Meeting for the preparation of HCFC phase-out
management plans incorporating HCFC surveys, taking into consideration
comments and views relating to such guidelines expressed by Executive
Committee members at the 53rd Meeting and the submissions to the 54th Meeting
referred to in paragraph (l) below, and that the Executive Committee would do its
utmost to approve the guidelines at its 54th Meeting;

(i)

That the Secretariat, in consultation with technical experts with knowledge of
experiences in Article 5 countries with different levels of development and
non-Article 5 countries, would prepare by 25 March 2008 a preliminary
discussion document providing analysis on all relevant cost considerations
surrounding the financing of HCFC phase-out, taking into account the views
expressed by Executive Committee Members in the submissions referred to in
paragraph (l) below, and including:
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(i)

Information on the cost benchmarks/ranges and applicability of HCFC
substitute technologies; and

(ii)

Consideration of substitute technologies, financial incentives and
opportunities for co-financing which could be relevant for ensuring that
the HCFC phase-out resulted in benefits in accordance with
paragraph 11(b) of decision XIX/6 of the Nineteenth Meeting of the
Parties;

(j)

That the current classifications of low-volume-consuming (LVC) countries and
small and medium-sized enterprises (SMEs) should be maintained until the
cost-effectiveness thresholds of HCFC phase-out had been developed and the
potential impact of those thresholds on LVC countries and SMEs had become
better known. It would then be possible to review those classifications including a
classification for very low-volume consuming countries, and current policies and
funding arrangements targeting those countries and enterprises;

(k)

To note that the following cut-off dates for funding HCFC phase-out had been
proposed:

(l)

(i)

2000 (Cap of HCFC production/consumption in one major country);

(ii)

2003 (Clean Development Mechanism);

(iii)

2005 (proposal for accelerated phase-out of HCFCs);

(iv)

2007 (Nineteenth Meeting of the Parties);

(v)

2010 (end of the baseline for HCFCs);

(vi)

Availability of substitutes;

As a matter of priority, and taking into account paragraphs 5 and 8 of
decision XIX/6 of the Nineteenth Meeting of the Parties, to invite Executive
Committee Members to submit their views on the following issues to the
Secretariat, by 15 January 2008, with the understanding that the Secretariat would
make the submissions available to the 54th Meeting:
(i)

Elements the Secretariat should consider in the draft guidelines for the
preparation of national HCFC phase-out management plans;

(ii)

Cost considerations to be taken into account by the Secretariat in
preparing the discussion document referred to in paragraph (i) above;

(iii)

Cut-off date for funding eligibility; and

(iv)

Second-stage conversions;
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(m)

To approve 2008 expenditure of up to US $150,000 to cover the costs of
consultations with technical experts and other stakeholders required for the
preparation of the documents referred to in the present decision.

Fifty-fourth Meeting of the Executive Committee (April 2008)
32.
The fifty-fourth Executive Committee decided to adopt the following guidelines (decision
54/39):
(a)

Countries should adopt a staged approach to the implementation of an HCFC
phase-out management plan (HPMP), within the framework of their
over-arching-strategy;

(b)

As soon as possible and depending on the availability of resources, countries
should employ the guidelines herein to develop, in detail, stage one of the
HPMPs, which would address how countries would meet the freeze in 2013 and
the 10 per cent reduction in 2015, with an estimate of related cost considerations
and applying cost guidelines as they were developed;

(c)

The elaboration of stage one of the HPMP and subsequent stages should be
developed as follows:
(i)

For countries with consumption in the servicing sector only:
a)

b)

(ii)

(d)

To be consistent with existing guidelines for the preparation of
RMPs/RMP updates pursuant to decisions 31/48 and 35/57; and, if
applicable, with the preparation of TPMPs pursuant to
decision 45/54;
To contain commitments to achieve the 2013 and 2015 HCFC
control measures and include a performance-based system for
HPMPs based on the completion of activities in the HPMP to
enable the annual release of funding for the HPMP;

For countries with manufacturing sectors using HCFCs, HPMPs should
contain a national performance-based phase-out plan (NPP) with one or
several substance or sector-based phase-out plans (SPP) consistent with
decision 38/65 addressing consumption reduction levels sufficient to
achieve the 2013 and 2015 HCFC control measures and provide starting
points for aggregate reductions, together with annual reduction targets;

For countries that chose to implement investment projects in advance of
completion of the HPMP:
(i)

The approval of each project should result in a phase-out of HCFCs to
count against the consumption identified in the HPMP and no such
projects could be approved after 2010 unless they were part of the HPMP;
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(ii)

If the individual project approach was used, the submission of the first
project should provide an indication of how the demonstration projects
related to the HPMP and an indication of when the HPMP would be
submitted;

(e)

Consideration should be given to providing funding for assistance to include
HCFC control measures in legislation, regulations and licensing systems as part of
the funding of HPMP preparation as necessary and confirmation of the
implementation of the same should be required as a prerequisite for funding
implementation of the HPMP;

(f)

In cases where there were multiple implementing agencies in one country, a lead
agency should be designated to coordinate the overall development of stage one
of the HPMP;

(g)

HPMPs should contain cost information at the time of their submission based on
and addressing:
(i)

The most current HCFC cost guidelines at the time of submission;

(ii)

Alternative cost scenarios based on different potential cut-off dates for
new capacity if a specific cut-off date had not yet been decided, for
funding eligibility of manufacturing facilities as specified in
decision 53/37(k), as well as the current policy for a 25 July 1995 cut-off
date;

(iii)

Alternative cost scenarios for the operational and capital costs for second
conversions;

(iv)

The incremental costs of regulating import and supply to the market of
HCFC dependent equipment once proven alternatives were commercially
available in the country and describing the benefits to the servicing sector
of associated reduced demand;

(v)

Cost and benefit information based on the full range of alternatives
considered, and associated ODP and other impacts on the environment
including on the climate, taking into account global-warming potential,
energy use and other relevant factors;

(h)

Countries and agencies were encouraged to explore potential financial incentives
and opportunities for additional resources to maximize the environmental benefits
from HPMPs pursuant to paragraph 11(b) of decision XIX/6 of the Nineteenth
Meeting of the Parties;

(i)

HPMPs should address:
(i)

The use of institutional arrangements mentioned in decision 53/37(e)
and (f);
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(ii)

(j)

The roles and responsibilities of associations of refrigeration technicians
and other industry associations and how they could contribute to HCFC
phase-out; and

HPMPs should, as a minimum, fulfil the data and information requirements, as
applicable, listed in the indicative outline for the development of HPMPs, as set
out in Annex XIX to the present report.
----
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ANNEX II
OVERVIEW OF HCFCS USES
1.
HCFCs have been used as early as 1936 when HCFC-22 was commercialized as a
refrigerant. Production and consumption levels of HCFCs were substantially increased as a result
of new applications particularly in the air conditioning sector as well as the Montreal Protocol,
since several countries selected these substances as interim replacements of CFCs and other
controlled substances.
2.
As a consequence, global production of HCFCs reached 37,749 ODP tonnes
(549,941 metric tonnes) in 2000 while the global consumption reached 38,219 ODP tonnes
(546,996 metric tonnes) in the same year of which Article 5 countries accounted for 23 per cent.
Since then, HCFC production and consumption levels have been reduced worldwide as a result
of their phase-out in non-Article 5 countries.
3.
However, against the global reduction trend, a substantial growth in HCFC production
and consumption occurred in Article 5 countries 1 resulting in this group of countries accounting
for nearly 80 per cent of the global production and over 75 per cent of the global consumption, as
shown in Table II.1 below:
Table II.1 Levels of production and consumption of HCFCs (*)
2000

2001

HCFC production
In ODP tonnes:
Non-Article 5 countries
29,981
26,176
Article 5 countries
7,768
8,460
37,749
34,635
Total ODP tonnes production
In metric tonnes:
Non-Article 5 countries
420,785 359,889
Article 5 countries
129,156 140,358
549,941 500,247
Total metric tonnes production
HCFC consumption
In ODP tonnes:
Non-Article 5 countries
25,219
23,360
Article 5 countries
13,000
12,435
38,219
35,795
Total ODP tonnes consumption
In metric tonnes:
Non-Article 5 countries
347,741 321,823
Article 5 countries
199,255 191,854
Total metric tonnes consumption 546,996 513,677
(*) Data reported under Article 7 of the Montreal Protocol

1

2002

2003

2004

2005

2006

25,271
10,482
35,753

17,095
13,629
30,724

14,180
17,589
31,769

11,863
20,543
32,406

7,075
27,003
34,078

335,577
165,778
501,355

254,287
211,580
465,867

221,251
276,476
497,727

205,779
326,518
532,297

118,044
413,659
531,703

22,333
13,403
35,736

14,865
15,826
30,691

10,975
19,783
30,758

10,278
21,536
31,814

7,120
28,040
35,160

291,318
201,023
492,341

225,013
230,354
455,367

185,019
287,407
472,426

182,326
329,104
511,430

122,107
396,099
518,206

This category includes data from the Republic of Korea, Singapore and United Arab Emirates, representing
countries that have so far not received assistance from the Multilateral Fund.
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II.1

HCFCs consumption in Article 5 countries

4.
Based on an analysis of HCFC data reported by Article 5 countries under Article 7 of the
Montreal Protocol , it was noted that:
(a)

HCFC-141b, HCFC-142b and HCFC-22 accounted for more than 99 per cent of
the total amounts of HCFCs that were produced or consumed in 2006;

(b)

Consumption of HCFC-22 represented 48.5 per cent of the total consumption of
HCFCs in 2006, while consumption of HCFC-141b and HCFC-142b represented
43.5 and 7.2 per cent respectively of the total HCFC consumption;

(c)

Seventy one countries reported a total HCFC consumption below 360 ODP tonnes
in 2006 while 29 other countries either report zero consumption or not reported
consumption (27 of these countries are currently classified as LVC countries);

(d)

HCFC-142b increased significantly from 106.5 ODP tonnes (1,639 metric tonnes)
in 2000 to 2,029.9 ODP tonnes (31,229 metric tonnes) in 2006. Consumption of
HCFC-141b increased by 19 per cent while consumption of HCFC-22 increased
by 8 per cent over the same period;

(e)

In 2006, the total production and consumption of HCFCs by Republic of Korea,
Singapore and United Arab Emirates amounted to 146.5 ODP tonnes
(6,764 metric tonnes) and 1,016.2 ODP tonnes (33,372 metric tonnes)
respectively. These three Article 5 countries have not received any assistance
from the Multilateral Fund for phasing out their production and consumption of
ODSs;

(f)

For the purpose of comparison, the total consumption of CFCs reported by all
Article 5 countries under Article 7 excluding Republic of Korea, Singapore and
United Arab Emirates, amounted to 178,144 metric tonnes in 1995, which
represented the maximum amount ever reported. The total 2006 consumption of
HCFCs in metric tonnes is more than two times the CFC consumption reported in
1995.

5.
Consumption of HCFC-141b and HCFC-142b was reported only in 40 and 19 Article 5
countries 2 respectively in 2006. Twenty 3 of the 40 countries reported consumption of
HCFC-141b consumption below 10 ODP tonnes (91 metric tonnes). Similarly, 16 4 of 19
countries reported consumption of HCFC-142b below 10 ODP tonnes (154 metric tonnes). Thus,
virtually three countries accounted for the entire HCFC-142b consumption of Article 5 countries
in 2006. These levels of HCFC consumption point to a large number of SMEs among Article 5
countries with respect to HCFCs.

2

Excluding Republic of Korea, Singapore and United Arab Emirates.
Excluding 1,028.7 ODP tonnes (9,352 metric tonnes) consumed by Republic of Korea, Singapore and United Arab
Emirates.
4
Excluding 126.7 ODP tonnes (1,949 metric tonnes) consumed by Republic of Korea and Singapore.
3

2
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6.
Seventy 5 of the 114 Article 5 countries that reported consumption of HCFC-22 6 in 2006
had consumption below 10 ODP tonnes (182 metric tonnes). It appears that the consumption of
HCFC-22 in these countries is mainly for servicing refrigeration systems.
7.
The number of countries by level of consumption and type of HCFC is presented in
Table II.2 below.
Table II.2 Number of countries by level of HCFC consumption in 2006 (ODP tonnes)
HCFC
HCFC-141b**
HCFC-142b**
HCFC-22(*)

<10
22
17
73

>10 and <50
8
20

>50 <100
6
1
7

>100 < 1,000
3
13

>1,000
1
1
1

Total
40
19
114

(*) An additional 16 countries had reported HCFC-22 consumption in 2005.

II.3

Sectoral distribution of HCFCs

8.
The only information on the sectoral uses of HCFCs in Article 5 countries available at the
Fund Secretariat was that contained in the preliminary surveys on HCFCs undertaken by the
Government of Germany for China 7 and UNDP for 12 selected Article 5 countries 8 . Some of the
results of these surveys were the following:
(a)

Excluding HCFC feedstock consumption, about 4,950 ODP tonnes of HCFC-22
were used in China in 2004 as refrigerant and 550 ODP tonnes as foaming agent
and in the aerosol sector. The largest share of HCFC-22 consumption in China is
for room air-conditioners, with a total production of 67.6 million units in 2005.
During the next ten years, the use of HCFC-22 is likely to increase to about
16,500 ODP tonnes for domestic consumption, unless constrained by policy and
technology improvements;

(b)

The room air-conditioner and the expanded polystyrene foam sub-sectors in China
are expected to grow at an annual rate of 7 per cent and 9 per cent, respectively;

(c)

According to the surveys conducted by UNDP, the two main industrial sectors
where HCFCs are currently consumed in Article 5 countries are the foam sector
(32.5 per cent of the total consumption) and the refrigeration sector (66.2 per
cent). The remaining consumption is in the aerosol (0.2 per cent), fire
extinguisher (0.1 per cent) and solvent (1.0 per cent) sectors; and

(d)

The breakdown of HCFC use by manufacturing versus servicing sectors in
countries covered by UNDP’s surveys are country dependent as shown below:

5

Excluding 1,213.9 ODP tonnes (22,071 metric tonnes) consumed by Republic of Korea, Singapore and United
Arab Emirates.
6
An additional 16 countries Article 5 countries had reported HCFC-22 consumption in 2005. Republic of Korea,
Singapore and United Arab Emirates are excluded from the analysis.
7
UNEP/OzL.Pro/ExCom/51/Inf. 3.
8
UNEP/OzL.Pro/ExCom/51/Inf. 2.
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Country
Argentina
Brazil
Colombia
India
Indonesia
Iran
Lebanon
Mexico
Venezuela

II.4

Manufacturing (%)
38.0
45.0
59.0
79.0
56.0
83.0
31.0
64.0
21.0

Servicing (%)
59.0
52.0
31.0
20.0
44.0
17.0
69.0
35.0
77.0

HCFC technology in Multilateral Fund projects

9.
Since the inception of the Multilateral Fund in 1991, the Executive Committee has
approved 858 stand-alone investment projects in 47 Article 5 countries where HCFCs have been
selected as the technology to replace CFC consumption, partially or totally 9 . Additionally,
sectoral phase-out plans in the foam and refrigeration sectors and the conversion of CFC-12
compressors to HCFC-22-based systems have also been approved by the Executive Committee
in a few Article 5 countries. The sectoral distribution of the stand-alone projects is presented in
Table II.3 below:
Table II.3 Sectoral distribution of Multilateral Fund stand-alone projects with HCFC
replacement technology
Sector
Foam
Refrigeration(*)
Solvent
Total

Projects
491
364
3
858

Countries
31
44
2

(*) Compressor projects converted to HCFC-22 technology are not included.

10.
Over 40,000 ODP tonnes of CFCs have been replaced by HCFC technologies, mainly
HCFC-141b in foam applications including foam insulation in domestic refrigerator
manufacturing enterprises, and HCFC-22 as a refrigerant and to a lesser extent as a foam
blowing agent. The total amount of HCFC-141b and HCFC-22 consumption phased in through
projects using HCFCs as a replacement of CFC-11 and CFC-12 amounts to over
3,700 ODP tonnes 10 , as shown in Table II.4 below.

9

Inventory of Approved Projects, including projects approved at the 53rd Meeting of the Executive Committee.
This analysis has not included the amounts phased in from refrigeration manufacturing enterprises and a few foam
enterprises covered under multi-year national phase-out plans since composite phase-out data for these plans are not
yet available, although it is to be expected that the conversion technologies and their outcomes will be similar to
those of the projects implemented as individual, umbrella projects or specific sector plans. It is also expected that
these figures are relatively small.
10

4
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Table II.4 Amounts of HCFC consumption phased-in through approved projects (ODP tonnes)
Country
Algeria
Argentina
Bahrain
Bolivia
Bosnia and Herzegovina
Brazil
Chile
China
Colombia
Costa Rica
Cuba
Dominican Republic
Egypt
El Salvador
Guatemala
India
Indonesia
Iran
Jordan
Kenya
Lebanon
Libya
Macedonia, FYR
Malaysia
Mauritius
Mexico
Morocco
Nicaragua
Nigeria
Pakistan
Panama
Paraguay
Peru
Philippines
Romania
Serbia
Sri Lanka
Sudan
Syria
Thailand
Tunisia
Turkey
Uruguay
Venezuela
Vietnam
Yemen
Zimbabwe
Total

CFC phased out in projects using
HCFC technologies
54.2
817.4
15.3
11.0
29.1
4,830.8
236.5
14,078.4
644.9
33.1
0.8
135.3
484.4
18.3
45.4
4,463.8
2,839.7
1,045.5
330.3
22.8
81.0
61.5
75.1
1,226.5
4.2
2,106.3
118.0
8.0
487.5
781.1
14.4
66.5
146.9
518.9
192.0
44.2
7.2
4.4
628.4
2,015.8
234.9
372.2
98.1
699.1
44.4
9.7
11.3
40,194.6
-----

5

HCFC phased in
5.4
79.0
1.5
1.1
2.9
476.1
20.2
1,168.4
63.9
3.3
0.1
13.4
37.4
1.8
4.5
432.6
281.4
103.6
32.7
2.3
8.0
6.1
7.4
118.5
0.4
193.6
11.7
0.8
48.3
77.4
1.4
6.6
14.6
51.4
19.0
4.4
0.7
0.4
62.3
199.3
20.3
36.9
9.7
69.3
4.4
1.0
1.1
3,706.6
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ANNEX III
INCREMENTAL COSTS FOR PHASING OUT HCFC CONSUMPTION IN THE FOAM
SECTOR
1.
To date, over 89,370 ODP tonnes of CFCs used by Article 5 foam manufacturing
enterprises have been phased out through Multilateral Fund individual and umbrella projects and
sectoral phase-out plans, comprising 80,370 ODP tonnes of CFC-11 from the rigid polyurethane
foam including domestic and commercial refrigeration, and integral skin foam sectors, and
9,000 ODP tonnes of CFC-12 from the extruded polystyrene and polyethylene foam sector. Out
of this amount, some 34,000 ODP tonnes of CFC-11 were replaced by HCFC-141b,
760 ODP tonnes were replaced by HCFC-22 1 and about 280 ODP tonnes by
HCFC-22/HCFC-142b 2 , with a phase-in of some 3,380 ODP tonnes of HCFC-141b and 42 ODP
tonnes of HCFC-22. The latest (2006) HCFC-141b consumption reported by Article 5 countries
under Article 7 of the Montreal Protocol is about 12,200 ODP tonnes. The differences in the
consumption levels may possibly be attributed to growth in the consumption of HCFC-141b
resulting from industrial expansion in the foam sector already supported by the Multilateral Fund
and installation of new capacity.
Size of Multilateral Fund projects
2.
An analysis of 657 Multilateral Fund foam projects approved as individual projects for 38
Article 5 countries to phase out CFC-11 using HCFC-141b technology showed the following:
(a)

About 50 per cent of the enterprises were small scale enterprises with CFC
consumption below 20 ODP tonnes, 20 per cent were medium scale with CFC
consumption ranging from 20 to 40 ODP tonnes, while 30 per cent had
consumption above 40 ODP tonnes. Thus, nearly 70 per cent of all the enterprises
were small and medium scale foam producers;

(b)

Only 20 per cent of the enterprises had CFC consumption over 60 ODP tonnes
and could have cost-effectively used hydrocarbon-based technology;

(c)

Nearly 80 per cent of the foam enterprises converting to HCFC-141b technology
were located in seven of the 38 Article 5 countries (i.e., Brazil, China, India,
Indonesia, Malaysia, Mexico and Thailand). In these countries 80 per cent of the
enterprises had consumption below 40 ODP tonnes per year.

3.
An additional analysis of 454 Multilateral Fund projects approved for 48 Article 5
countries to phase-out CFC-11 using HCFC-141b technology and CFC-12 using alternative
refrigerants in the domestic and commercial refrigeration sector, showed that:
(a)

Over 75 per cent of the enterprises were small and medium scale producers with

1

HCFC-22 was used as a substitute for CFC-11 in rigid and integral skin foam projects only in the early stages of
project funding in only one country under a special programme. Over 80 ODP tonnes of CFC-11 funded to be
phased out using HCFC-22/HCFC-142b was phased out using HCFC-141b.
2
These consumption data under the Multilateral Fund are based on baseline data reported in project proposals at the
various times of their approval and do not factor in any growth in consumption.

1
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annual CFC consumption below 40 ODP tonnes (over 60 per cent of the
enterprises consumed less than 20 ODP tonnes);
(b)

Nearly 14,300 ODP tonnes of CFCs used as blowing agent (i.e., over 63 per cent
of the total consumption) were replaced by cyclopentane (63.5 per cent of the
total) in only 119 enterprises (26 per cent). The other 335 enterprises (74 per cent)
selected HCFC-141b technology;

(c)

The selection of cyclopentane technology by 26 per cent of the enterprises was
mainly related to the production capacity (size) of the enterprises and the products
being manufactured.

4.
Cyclopentane technology was selected by 26 refrigeration manufacturing enterprises with
CFC-11 consumption below 20 ODP tonnes per year. The cyclopentane technology was feasible
for these low volume CFC consuming enterprises since the projects were funded under the
refrigeration manufacturing sub-sector where foam and refrigerant components were treated as
one project, with cost-effectiveness thresholds of US $13.76/kg for domestic refrigeration and
US $15.21/kg for commercial refrigeration. However, with a sub-sector cost-effectiveness
threshold of US $7.83/kg, among rigid foam enterprises not manufacturing refrigeration
equipment, only those with CFC consumption of over 40 ODP tonnes could select
hydrocarbon-based technologies as a replacement of CFCs, .
5.
From the above analysis and from a review of the baseline equipment described in
Multilateral Fund project documents, the foam sector in many Article 5 countries comprises a
large number of small scale units which are technically and chemically unsophisticated. Many of
the enterprises usually manufacture within the same facility different combinations of foam
products. For example, insulated panels for truck bodies could be produced in the same facility
as block foam and moulded pipe sections, while at the same time doing spray foam at different
sites using the same type of blowing agent. Some enterprises also manufacture both rigid foam
and integral skin foam products in the same facility, using the same dispenser and hand mixing
and the same type of blowing agent.
Selection of alternative technologies
6.
Given the limited technical capabilities of many enterprises, the selection of alternative
technology to CFC-11 has been driven by the need to have a technology which would not only
resemble CFC-based technology (virtual drop-in) but would also be locally available to ensure
readily available technical support from material suppliers (i.e., systems houses). Depending on
the products being manufactured, the production volume and the baseline equipment, several
alternative technologies were chosen by Article 5 countries. Specifically, methylene chloride and
liquid carbon dioxide technologies were selected for polyurethane flexible slabstock foam;
water/carbon dioxide technology for flexible moulded polyurethane; hydrocarbons (butane/LPG)
for polystyrene and polyethylene foam and pentane/cyclopentane/isopentane for relatively large
rigid and some integral skin foam operations.
7.
For a large number of foam enterprises manufacturing rigid polyurethane and integral
skin polyurethane foam enterprises, HCFC-141b met the needs of both small scale and medium
scale enterprises. HCFC-141b-based systems were technically mature and commercially
2
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available. They also provided relatively the most acceptable insulation value and energy
efficiency, and the lowest investment and operating costs vis-à-vis other options. No major
changes in the auxiliary equipment/tooling in the production programme, such as jig or mould
redesign, were needed. According to information in approved project documents and enterprise
commitment letters submitted with them, enterprises understood the transitional nature of
HCFC-141b and expected the final replacement for it to have similar characteristics that would
meet their production demands. Accordingly, the use of HCFCs as alternative blowing agent
accounted for about 34 per cent of all CFCs phased out. Table III.1 below provides detailed
breakdown of alternative blowing agents to CFC-11 used in approved Multilateral Fund rigid
and integral skin polyurethane foam projects.
Table III.1. CFC replacement technologies in rigid and integral skin polyurethane foam
projects
Replacement
Rigid polyurethane foam
50% reduced CFC
HFC-134a
HCFC-22
Water/carbon dioxide
Pentane/cyclopentane
HCFC-141b
Sub-total rigid polyurethane
Rigid polyurethane (insulation refrigeration)
Water/carbon dioxide
50% reduced CFC
HCFC-141b
Pentane/cyclopentane
Sub-total rigid (insulation ref.)
Integral skin
DOP (di-octyl-phtalate)
Methylene chloride
HCFC-22
Pentane/cyclopentane
Hexane
HCFC-141b
Water/carbon dioxide
Sub-total integral skin
Multiple-subsectors (*)
HCFC-22
Water/carbon dioxide
HCFC-141b
Sub-total multiple-subsectors
Total

ODP tonnes

% of subtotal

46.0
57.8
542.2
904.8
4,036.2
16,630.9
22,217.9

0.2%
0.3%
2.4%
4.1%
18.2%
74.9%
100.0%

93.0
450.0
9,255.7
15,472.0
25,270.7

0.4%
1.8%
36.6%
61.2%
100.0%

8.6
8.8
60.0
164.6
255.0
837.6
2,766.6
4,101.2

0.2%
0.2%
1.5%
4.0%
6.2%
20.4%
67.5%
100.0%

157
1,031
2,231
3,419
55,008.8

4.6%
30.2%
65.2%
100.0%

(*) Enterprises producing a mix of several products either within or across foam sub-sectors, e.g., rigid polyurethane
pipe sections, panels and flexible polyurethane moulded and integral skin foams.
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Baseline equipment upgrades for conversion to HCFC-141b and other alternatives
8.
Equipment baseline information provided in project documents showed invariably that
existing equipment in many enterprises consisted of low pressure foam dispensers several of
them home-made, with simple open top pre-mixers or mechanical drill and bucket for premixing
foam chemical components and pouring into moulds and/or cavities by hand. Better equipped
enterprises predominantly had low pressure foam dispensers with mechanical mixing heads
while relatively small number had high pressure dispensers.
9.
After extensive technical review and discussions among the Fund Secretariat, the
implementing agencies, experts from the foam industry and representatives of equipment and
chemical manufacturers, it was concluded that HCFC-141b-based foam would have poorer
quality of insulation (e.g., increased thermal conductivity) than that produced with CFC-11,
which was being replaced. It was also concluded that this problem could be mitigated by
producing foam of fine cell structure which is achieved by impingement mixing of high pressure
dispensers.
10.
As a consequence, financial assistance was provided from the Multilateral Fund through
approved projects to enterprises manufacturing rigid polyurethane foam for insulation
applications as follows:
(a)

Low pressure foam dispenser that existed in the baseline was replaced with a new
high pressure dispenser of equivalent effective capacity. Where cost limitations
precluded provision of high pressure foam dispenser, the existing low pressure
unit was replaced with a low pressure dispenser with variable ratio and
heating/coating facility;

(b)

High pressure dispensers already existing in the baseline were retrofitted to enable
them to accommodate the new formulations and mixing ratios, by changing the
pump kits, the parts vulnerable to the solvent action of HCFC-141b and by
recalibration;

(c)

Where no dispenser existed in the baseline (i.e., manual operation), a high
pressure dispenser meeting the product output requirements of the enterprise was
provided with 50 per cent contribution from the enterprise towards the cost of the
new machine. Where the enterprise could not afford the contribution required to
be made for a high pressure machine, a low pressure machine was provided with a
much lower agreed contribution from the enterprise (usually between 25 and 35
per cent depending on the size and capacity of the machine). It was understood by
recipient enterprises that the equipment provided under such arrangement was
sufficient for handling the next stage of phasing out the HCFC;

(d)

Additional pieces of equipment were provided, mainly polyol pre-mixers, if they
were used with the CFC-based foam production.

11.
In the integral skin and flexible moulded foam sub-sector most enterprises had low
pressure machines that had the capability to process CFC-based formulations while those that
were inadequate were upgraded through retrofits. Since the insulation property of the foam is not
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an issue in these applications, the replacement of the low pressure dispenser with a high pressure
dispenser was not justified except when hydrocarbon-based technology was selected. Partial
funding was provided for low pressure dispensers as described above for those enterprises that
did not have a foam dispenser in the baseline (i.e., SMEs with hand-mixing operations). The
weaknesses in the baseline dispensers, both low and high pressure, were addressed through
several retrofits, including variable drive pump motors to control the ratio of the dispenser; heat
exchangers for controlling material temperature; refrigeration unit (chiller) to properly control
the reactivity of the water blown foams in a hot environment; barrier coat system to replicate the
thick skin of the CFC-11 blown foams as closely as possible; power washer for product finishing
operations; mould ovens for preheating of the moulds for the water-blown integral skin foam and
for drying the barrier coat; and/or suitable moulds where baseline moulds are of glass fibre.
12.
In one country, to cover polyurethane foam production for insulating products using
HCFC-22 as a blowing agent in rigid polyurethane foam thermoware products, funding was
provided to replace existing low-pressure with high-pressure foaming dispensing units as well as
on-site pre-mixers since polyol blends with HCFC-22 were not available. For production of
extruded polystyrene foam sheets using HCFC-22/HCFC-142b as a blowing agent, funding was
provided for installation of a gas storage facility, replacement of the existing extruder with a new
extruder and auxiliary equipment.
Items of IOC paid for CFC phase-out
13.
The level of IOC of Multilateral Fund foam projects depend on several factors, including
the nature of the new formulations that would produce foam of a similar quality as in the
baseline, the relative prices of chemicals required for the manufacturing of foams; cost penalty
resulting from increase in the density of the foam (applicable mainly to rigid insulation
polyurethane foam); the cost of incremental maintenance, incremental insurance (estimated to be
5.5 per cent of net incremental cost of equipment) and incremental energy usage when selecting
hydrocarbon-based technologies; and the cost of in-mould coating chemical in integral skin foam
products.
14.
Experience from approved foam projects shows that the IOC associated with foam
density could be as high as 60 per cent of the total IOC of the project. Since the duration of IOC
for rigid foam projects is two years, calculation of the component of IOC associated with
increase in foam density is based on “initial density increase” for the first year and “mature
density increase” for the second year. IOC of high density rigid insulation foams (above
45 kg/m3), such as pipe-in-pipe foam (density: 70-80 kg/m3) and spray foam for roofs (density:
48-50 kg/m3) are not affected by foam density increase, all other applications are affected with
increases in density ranging from 4-16 per cent for the first year and 3-13 per cent for the second
year. Pentane and cyclopentane-based foam for boards and domestic refrigeration have the
highest increase respectively of 16 and 13 per cent and 16 and 10 per cent in the first and second
years.
15.
The Secretariat and the implementing agencies have worked on and agreed the baseline
densities and mature densities during conversion from CFC-11 to HCFC-141b technology. These
mature densities could consequently become the baseline densities for the second stage
conversion from HCFC-141b to non-ODS alternatives. However, information obtained on
conversions using the new generation of alternative blowing agents, particularly HFC-245fa and
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methyl formate indicate that increase in foam density after conversion might not be an issue as
lower foam densities than that obtained with HCFC-141b could be achieved although 1 to 2 per
cent increases in density could occur particularly with methyl formate which could be mitigated
with time through formulation optimization. It may, therefore, be necessary to revisit the issue of
changes in foam density in order to more accurately account for the required level of IOC.
Alternative blowing agents to HCFCs
16.
The choice of substitute blowing agent and its associated conversion technology had to
meet the following criteria which are equally applicable to conversion from HCFC-based
technology:
(a)

Proven and reasonably mature technology;

(b)

Critical properties to be maintained in the end product;

(c)

Cost effective conversion and local availability of substitute, at acceptable
pricing;

(d)

Support from the local systems suppliers; and

(e)

Meeting established standards on environment and safety.

17.
Information available from project documents and confirmed by project completion
reports, the TEAP Foam Technical Options Committee and other sources point to the following
technologies as potential alternatives to HCFCs in foam blowing.
Technologies already in use in Article 5 countries
Water-based (water/CO2)
18.
Water-based systems, where the blowing agent is carbon dioxide generated during the
foaming process, became available in some Article 5 countries during the conversion from
CFC-11 in rigid integral skin foams, rigid foams with relatively less critical insulation
applications such as in-situ foams, surf boards, low density packaging foams, and thermoware
and spray foam, initially with the use of HCFC-141b. Water-based systems, particularly for rigid
foams, are up to 50 per cent more expensive than other CFC-free technologies since the
technology is associated with reductions in insulation value and lower cell stability. The problem
is addressed by adding more material (up to 50 per cent) to increase foam thickness, where
feasible, with resulting increase in cost. Thus, the use of water-based technology in pour-in-place
for insulation applications, while in principle feasible, would require an increase in thickness,
which is not always practical or cost-effective.
19.
Rigid integral skin foams have almost universally converted to all-water-based systems.
In most of these applications, skin formation is triggered through densification (mould pressure)
rather than condensation. Accordingly, subsequent coating may be required and densities can be
increased. However, since densities in this application are already relatively high, this is not a
major issue. This is not the case for flexible and semi-flexible integral skin foams. The related
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cost penalty arising from significantly increased densities and the poor skin formation associated
with water blown systems has made the use of pentane, hexane and HFCs attractive in
non-Article 5 countries and has caused almost universal conversion to HCFC-141b in Article 5
countries. Under the Multilateral Fund also projects have been approved for 23 shoe sole
(semi-flexible integral skin) manufacturers, mainly in Brazil, Indonesia, Mexico and Pakistan.
About 60 per cent of the enterprises employed water/CO2 technology while 40 per cent used
hexane.
20.
In one Article 5 country, with the assistance from the Multilateral Fund some enterprises
converted their integral skin foam production to water-blown technology without increase in
foam density to achieve a surface finish of the product using water-based cross-linked in-mould
coating. This required inexpensive modifications to their manufacturing equipment. However,
the IOC was still higher than that of using HCFC-141b due to the higher cost of the coating.
Water-based systems have zero ODP. Water vapour is a major greenhouse gas; however, new
emissions do not affect global warming because it is already at a saturation point in the
atmosphere. CO2 has a GWP of 1.
Hydrocarbons
21.
Hydrocarbons as foam blowing agents have been proven commercially in both
non-Article 5 and Article 5 countries. Pentanes, namely n-, iso-, and cyclopentane or their
blends, have emerged as the most favoured blowing agents among the hydrocarbons, because the
level of their use needed to achieve the same foam density is substantially lower than that for
other blowing agents such as HCFC-141b. They constitute a permanent final technology, and
their relatively low prices compared to other blowing agents make them economically attractive.
However, in several projects approved under the Multilateral Fund claims for costs associated
with increase in foam density or dimensional stability, incremental maintenance, incremental
energy usage and incremental insurance have often resulted in substantial IOC.
22.
Hydrocarbons have been the preferred conversion technology for large and organized
foam producers, where the safety requirements could be complied with and investments could be
economically justified. However, small-sized enterprises in non-Article 5 Parties have been
unable to adopt hydrocarbon technologies to any significant extent due to the investment need in
new equipment 3 . Most of these enterprises have selected HFC-based technologies despite the
higher system costs. Where insulation requirements are less stringent, greater use of CO2 (water)
has also occurred.
23.
Recent developments in equipment and technological processes appear to have made it
possible for the investment costs as well as safety concerns associated with the technology to be
considerably reduced. These late developments would appear to make the conversion to
hydrocarbon technology more affordable and feasible to enterprises with low to medium level of
HCFC consumption. Furthermore, the role of systems houses in optimizing formulations for
SMEs has been particularly important. Hydrocarbons have zero ODP and a relatively low GWP
(maximum 25).

3

TEAP Progress Report, May 2008.
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Technologies with limited application/use in Article 5 countries
HFCs
24.
HFCs have a higher insulating value than other foam blowing alternatives at operating
temperatures for applications such as walk-in coolers and cold storage areas. They are mainly
used where end product fire performance is an issue with insurers or where investment costs for
hydrocarbon-based technology are prohibitive mainly for SMEs.
25.
The three main HFCs currently used in foam applications are HFC-134a, HFC-245fa and
HFC-365mfc (and its blend with HFC-227ea).
(a)

HFC-245fa (marketed primarily by Honeywell as Enovate 3000) is currently
available across most, if not all, non-Article 5 countries although only currently
manufactured in the United States and, to a smaller extent, in Japan (Central
Glass). It has been used to replace HCFCs in most rigid foam applications,
including domestic refrigeration, spray foam, and metal faced sandwich panels.
Feedback from users underlines the excellent flow properties of systems
containing HFC-245fa, good solubility in polyol, possible foam density
reductions and reduced panel waste due to ease of processing. In most cases it can
be processed with the same spray foam and pour in place dispensers used for
HCFC-141b. HFC-245fa is typically used as co-blowing agent with CO2/water in
order to gain from the thermal performance, while limiting the cost impact.
However, HFC-245fa poses some technical challenges to formulators due to its
low boiling point and its lower fire-resistance properties relative to HCFC-141b.
It currently has limited commercial availability in Article 5 countries due to lack
of demand. It has a high price, currently costing over US $10.00/kg for bulk
containers. HFC-245fa has zero ODP value and a GWP of 1,020.

(b)

HFC-365mfc and its blend HFC-365mfc/HFC227ea (marketed almost exclusively
by Solvay Fluor as Solkane-365 and Solkane-365/227, respectively), is currently
available in most, if not all, non-Article 5 countries with the exception of the
Canada and the United States, where patents prevent its use in foams.
HFC-365mfc-blown foams have a fine cell structure with good insulation
properties and good compressive strength. These foams are good for insulation
purposes, where a non flammable liquid foaming agent with low thermal
conductivity is needed, but does have a lower blowing efficiency than some other
alternatives. For several applications, HFC-365mfc is blended with HFC-227ea to
overcome a minor flammability issue. It has also a high price ranging from
US $4.50 to US $5.00/kg. HFC-365mfc has zero ODP and GWP of 610. HFC227ea has a much higher GWP value (2,900), however, it is used in relatively
small proportions;

(c)

HFC-134a has been used widely in Multilateral Fund projects as a refrigerant in
refrigeration projects. However its use as a foam blowing agent has been very
minimal due to processing difficulties, the fact that its pre-blends cannot be made
available, and high production costs owing to the need for on-site pre-mixer
which would limit its application by SMEs. New formulations for replacing
8
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HCFCs in the manufacture of extruded polystyrene boards in North America are
almost certain to relay on HFC-134a as a large component of the final blowing
agent 4 . HFC-134a has zero ODP and GWP of 1,300.
26.
In order to optimise the cost-effectiveness of HFC-based systems, foam formulators have
developed products containing levels of co-blowing agents higher than have traditionally been
used with HCFC-based formulations. The most prevalent co-blowing agent used is CO2 (water)
and to a lesser extent hydrocarbons, CO2 (LCD), methyl formate, alcohols, and others. In many
applications where limited space prevents an increase in insulation thickness (i.e., domestic and
commercial refrigerators, closed cell spray foam insulation for existing building envelopes,
building panels, and insulated transport containers), HFCs are selected as the blowing agent in
order to provide the best available energy efficiency. In many cases the energy efficiency
requirements are dictated by regulation, building codes or voluntary programmes 5 .
Methyl formate
27.
Methyl formate marketed by Foam Supplies Inc. (FSI) of the United States as Ecomate, is
an emerging technology that could be of interest in Article 5 countries due to its reported high
efficiency and low cost. Information available from the suppliers indicates that methyl formate
seems an ideal replacement for HCFC-141b in integral skin foams because it has a desirable
combination of boiling point and solubility to mimic those of HCFC-141b. Its boiling point just
above ambient, allows good skin formation without expensive cooling. Spray and pour foams
made with methyl formate are also said to have good physical properties, good fire resistance
and good stability 6 . However, other market information appears to contradict some of the
supplier information indicating that while Ecomate technology is interesting and promising it
does not appear to be proven for many foam applications and at this stage could be more
expensive than HCFC-141b, although it could be more cost competitive in the long run.
Activities to optimize the technology for use in Multilateral Fund projects would be desirable.
28.
The chemical is considered “extremely flammable but not explosive”. FSI indicates that
process emissions from Ecomate systems are so low as not to require special precautions in the
manufacturing area. As Ecomate is normally sold as a system to foam producers, any
flammability issues would be restricted to the systems supplier. Shipping of the systems is
possible without “flammable” tags. 7
29.
Ecomate is exclusively licensed to Purcom 8 for Latin America, to BOC Specialty Gases
for the United Kingdom and Ireland and to Australian Urethane Systems for Australia, New
4

TEAP Progress Report. May 2008.
Several analyses have been carried out on these applications that demonstrate that the Life Cycle Climate
Performance (LCCP) associated with the use of HFCs is, in many cases, favourable and no worse than neutral in
others compared to low GWP alternatives, even when all of the blowing agents contained in the foams are deemed
to be emitted over the lifecycle. The situation is further improved when measures can be adopted to minimise
emissions, particularly at end-of-life.
6
Dennis Jones, BOC Ltd., Ecomate – A Revolutionary yet Economical New Blowing Agent.
7
John Murphy, Mark Schulte, Buck Green, Ecomate® Foam Blowing Agent, API Polyurethanes 2005 Technical
Conference, 10/18/2005 (page 302ff); John Murphy – Foam Supplies, Inc and Dennis Jones, BOC Ltd. Ecomate The Revolutionary New Blowing Agent for Europe, Utech 2006, Paper #18, March 28, 2006.
8
Juan Valásquez - São Paulo – Brazil. International Gazeta, Purcom acquires foam suppliers license (Mjzanon’s IP
Newsletter - September 2005).
5
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Zealand and the Pacific Rim. The price of methyl formate worldwide is reported to be in the
same range as of the price of pentanes but not affected by the price pressures of crude oil on
pentanes. Methyl formate has zero ODP and relatively low GWP 9 , likely to be similar to other
hydrocarbons.
Other technologies
30.
Other alternatives technologies to HCFC-141b have been introduced in non-Article 5
countries 10 , including:
(a)

Super-critical CO2 spray foam technology. This technology has been established
mainly in Japan with a market penetration of no more than 10 per cent. The
technology is yet to make any significant market penetration beyond Japan. The
Green Procurement Law has also promoted the greater uptake of CO2 (water),
which is particularly suited to the Japanese market and growth of this technology
has exceeded that of super-critical CO2;

(b)

A new low-GWP blowing agent, HBA-1, has been launched (Honeywell), where
hydrocarbons cannot be used to replace HFC-134a for one-component foams for
safety and performance reasons. This blowing agent will be commercially
available in July 2008, in time to enable compliance with the requirements of the
European F-Gas Regulation;

(c)

The use of not-in-kind technologies such as fibrous insulation has increased in
insulation markets as a result of the greater thermal efficiency of foam insulation
and improvements in fire performance (greater use of polyisocyanurate
technologies);

(d)

The alternative technologies for HCFCs by extruded polystyrene board producers
in the United States are likely a combination of HFCs, CO2, hydrocarbons and/or
water.

Costs associated with the financing of HCFC phase-out in the foam Sector
31.
The costs associated with the financing of HCFC phase-out in the foam sector would
include:
(a)

Initiation costs: Costs associated with preparatory/enabling activities such as
formulation validation activities and other initiatives to demonstrate the
feasibility, performance and acceptability of alternative technologies, and
investigate and establish inherent costs of conversion;

(b)

Investment costs: ICC and IOC , including technical assistance and training, site
preparation, trials, testing, installation and commissioning; and

9

The supplier’s claim of zero GWP is based on the US EPA SNAP evaluation which described the GWP of methyl
formate as ‘likely to be negligible’. However, no actual testing was carried out to support this. Indeed, there is no
chemical reason why the value should not be similar to that of other hydrocarbons.
10
TEAP Progress Report, May 2008.
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(c)

Management costs: Costs for supervision, monitoring, reporting, evaluation,
verification, agency coordination, as a component of the overall HCFC
management plan.

32.
As the management costs are expected to be addressed as part of the preparation of the
various HCFC management plans (HPMPs) only the initiation and investment costs are
discussed in this paper. As the initiation activities are precursors to the investment activities the
associated costs have been addressed as a whole. The main initiation activity under the HCFC
phase-out programme is the validation of HCFC alternative foam formulations involving systems
houses and foam chemical suppliers. The cost of this activity has been estimated and is attached
as Appendix II to this Annex. The components of the investment cost, namely ICC and IOC are
discussed below.
Range of ICC for phasing-out HCFCs
33.
For purposes of funding the phase-out of HCFCs, the recipient enterprises may be put
into the following categories, namely

34.

(a)

Enterprises that have converted their foam production from CFC-11 to
HCFC-141b with the financial and technical assistance of the Multilateral Fund;

(b)

Enterprises that have converted their foam production from CFC-11 to
HCFC-141b through their own resources and/or enterprises that might have
established new foam production plants or installed new foaming equipment
based on HCFC-141b.

The second category of enterprises consists of the following:
(a)

Enterprises that established CFC-based foam production facilities after the cut-off
date of 25 July 1995 using low pressure machines and have subsequently
converted to HCFC-141b-based production by replacing the low pressure
machines with high pressure ones and enterprises that established CFC-based
foam production facilities after the cut-off date of 25 July 1995 using high
pressure machines and have converted to HCFC-141b;

(b)

Enterprises that established CFC-based foam production facilities after the cut-off
date of 25 July 1995 using low pressure machines and have subsequently
converted to HCFC-141b-based production on the same machines or enterprises
that established HCFC-141b-based production on low pressure machines and
continue to produce on the same machine;

(c)

Enterprises that have converted part of their CFC-based foam production to
HCFC-141b with the assistance of the Multilateral Fund while the other part on
low pressure foaming capacity established after the July 1995 cut-off date did not
receive assistance but continues to be used to produce HCFC-141b-based foam
without any changes.

35.
Against the background of the technical upgrades of enterprises that received assistance
from the Multilateral Fund and of the discussion above regarding categories of enterprises that
11
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may potentially receive assistance from the Fund, the Secretariat made two parallel ICC
estimates based on retrofit of existing equipment or replacement of existing equipment. The
following considerations informed the calculations of the ICC:

36.

(a)

Conversion from HCFC-141b to liquid blowing agents, such as HFC-245fa,
HFC-365mfc, HFC-365mfc/HFC-227ea blend, water/CO2 or methyl formate,
should be based on retrofits of the existing foaming machine in the baseline. The
need for replacement of existing production equipment should be technically
demonstrated and considered on a case-by-case basis 11 ;

(b)

Conversion to hydrocarbon technology should be based on retrofit or replacement
of existing foam dispenser and pre-mixers as technically required. Additional
equipment for storage of hydrocarbon and for safety is included.

Thus the ICC were determined on the basis of the following:
(a)

Calculations were based on a unit operation (i.e., one dispenser and associated
manufacturing equipment);

(b)

The majority of enterprises rely on premixed systems instead of premixing
in-house for each application segment. Thus, the cost of a new premixer or retrofit
of existing premixer was included in the list of equipment for those enterprises
that do not rely on premixed systems;

(c)

The minimum cost was based on retrofit of all required equipment items except
when an item has to be replaced for technical reasons such as the conversion to
hydrocarbon-based blowing agent. The maximum cost was based on installation
of new equipment or replacement of old equipment with new ones without any
deductions for counterpart contribution. Also, the minimum and maximum cost
levels represent the absolute levels;

(d)

The cost of technology transfer, training and trials were estimated at a higher level
than the levels during the transition from CFC to HCFCs due to anticipated need
for more activities for finessing foam formulations with potentially higher cost of
trials than was the case with transition to HCFC-141b;

(e)

The ICC for integral skin foam sub-sector were calculated based on retrofits only
except in the conversion from HCFC-141b to hydrocarbon-based technology
where new production equipment is required.

37.
Detailed calculations and breakdown for the various segments are provided in
Appendix I.

11

For example, the cost of a new storage tank could be an eligible incremental capital cost where the baseline tank is
not suitable to safely handle HFC-245fa. Any need for retrofit or replacement of any existing equipment or
installation of additional equipment for conversion from HCFCs to non-ODS alternatives would have to be
technically justified and fully demonstrated.
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Range of IOC
38.
The level of IOC for conversion from HCFCs to non-ODS-based technologies would
depend on the nature of the new formulations that would produce foam of a similar quality as in
the baseline formulation, the relative prices of chemicals required for the manufacturing of the
foam; the expected increase in foam density; potential incremental maintenance, insurance and
energy usage costs when using hydrocarbon-based technologies; and the price and quantities of
in-mould coating chemicals when used during production of water-blown integral skin foam.
39.
The proportions of the main chemical ingredients in foam formulations (namely blowing
agent, the polyol and MDI) and their prices are the key determinants of the level of incremental
costs or savings. From an analysis of several Multilateral Fund projects, it was observed that
small changes in material ratios and/or price differential could result in substantial incremental
operating costs for one enterprise but incremental operating savings for another enterprise for the
same type and amount of foam produced. Increase in foam density which translates into the cost
of additional foam material also has a significant impact on IOC, representing in some cases
50 per cent or more of the total operating costs. The levels of increase in foam densities
associated with different foam applications were approved at the 31st Meeting of the Executive
Committee (decision 31/44) with the view to revisit the issue in future and make modifications
where necessary. The increases in foam densities were based on the transition from CFC-11 to
HCFC-141b and need to be revisited for the transition from HCFC-141b to other alternative
technologies, especially since there are indications that for some of the alternatives increase in
foam density following conversion may no longer be the case.
40.
Cost ranges of IOC were calculated for the following alternative technologies:
water-based systems, hydrocarbons, both pentane and cyclopentane, HFC-245fa and methyl
formate. The precise levels of IOC can only be fully quantified when all the cost elements are
known, including the cost of all the component chemicals (polyol, isocyanate, blowing agents),
formulation ratios, foam densities. This information is available only at the time of review and
evaluation of actual projects. Thus in the absence of actual projects the IOC were estimated on
the basis of the following assumptions and considerations:
(a)

Prices of chemicals for pentane and water-based technologies for which the
Secretariat has extensive experience and a large body of information from project
completion reports, prices were derived from project completion reports
completed between 2000 and 2006. The information was complemented with
information on prices provided by some Ozone Units through bilateral and
implementing agencies;

(b)

Prices of HFC-245fa and methyl formate were obtained from the relevant
companies (Honeywell and Foam Supplies Inc.);

(c)

Calculations were based on the relationship between HCFC-141b and the
replacement chemicals based on ratios of 1:0.50 and 1:0.75 for HFC-245fa and
1:0.50 for methyl formate consistent with information obtained from the
suppliers; 1:1.5 for water-based systems; 1:0.5 for pentane and cyclopentane in
rigid foam; and 1:0.3 for integral skin foam similar to the method used in
approved projects;

13
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(d)

Given the limited time available for the preparation of this paper, the direct
association between increases in foam density from HCFC-141b to other
technologies for the various rigid polyurethane insulation foam application
segments could not be subject to a thorough review. Therefore, no increase in
density was factored into the calculation for HFC-245fa and methyl formate.
However, as stated earlier, increase in foam density may not be a factor in reality.
Based on observations made upon review of calculations of the IOC of
hydrocarbon-based projects a 10 per cent increase in foam density was factored
into the calculations for pentane and cyclopentane-blown foams;

(e)

The cost of in-mould coating chemical was included in the calculations for the
integral skin foam as it is a component of the foam processing chemicals
accounting for up to about 70 per cent of the total IOC;

(f)

Costs associated with incremental maintenance, insurance and energy usage of
hydrocarbon-based technologies were also included in the calculation for integral
skin foam consistent with the practice in approved projects.

41.
The IOC were calculated for enterprises with HCFC-141b consumptions of 5, 25, and
75 metric tonnes (0.55, 2.75 and 8.25 ODP tonnes) to represent the rigid foam sub-sector and
enterprises with consumptions of 10 and 30 metric tonnes (1.1 and 3.3 ODP tonnes) for the
integral skin foam sub-sector. Calculation per kg of HCFC-141b eliminated was also made. The
calculations were checked against approved projects to ensure consistency and accuracy of the
methodology.
42.
The detailed calculations as well as its application to typical consumption levels as
indicated above for rigid and integral skin foams can be found in Appendix 1.
Strategies for viable and sustainable HCFC conversion in the foam sector
43.
In rigid and integral skin polyurethane foam production, most enterprises rely on polyols
commercially premixed with the blowing agent and other essential ingredients (premixed
polyols) 12 that are provided by companies known as systems houses. While enterprises with
pre-mixers on site have the flexibility to vary their foam formulations to meet their customers’
end-product requirements, SMEs have to rely on systems houses to meet their customers’
requirements. In that regard access to a systems house becomes critical to the competitiveness
and/or productivity of a foam producer and above all the sustainability of the conversion
programme overall. During the first phase of CFC phase-out, systems houses played a key role in
the market penetration of HCFC-141b in Article 5 countries.
44.
Eleven group projects involving 290 SMEs centered around local indigenous systems
houses were approved in four countries at a total cost of US $7.2 million. The direct impact of
involvement of the systems houses was a phase-out of over 1,300 ODP tonnes of CFC-11. Table
III.2 provides basic information on the systems houses assisted through the Multilateral Fund.
12

Data on approved CFC-based integral skin and rigid foam projects shows that about 80 to 85 per cent relied on
premixed polyol. Also, over 60 per cent of foam enterprises relying on premixed polyol were SMEs consuming
between 0.2 and 20.0 ODP tonnes CFC-11 per year.
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Table III.2. Systems house activities in the phase-out of CFCs
Country

Systems house

Brazil

JNP

Brazil

Plastquim

Brazil
Colombia
India
India

Polsul
GMP
Polymermann
Shevathene
Linopack
Comsisa
Orca
Productos Eiffel
Pumex
Valcom

Mexico
Mexico
Mexico
Mexico
Mexico
Total

Number of
Sector/sub-sectors
enterprises
25
Rigid PU, integral skin/
flexible molded PU
50
Rigid PU, integral skin/
flexible molded PU
14
Rigid PU
29
Rigid PU
80
Rigid PU
28
Rigid PU
20
11
10
19
5
291

Rigid PU, integral skin
Integral skin shoe sole
Rigid PU spray foam
Rigid PU spray foam
Rigid PU spray foam

Project cost Impact (ODP Substitute
(US$)
tonnes)
blowing agent
636,400
HCFC-141b
80.3
721,500
HCFC-141b
153.4
536,892
55.0 HCFC-141b
449,130
56.6 HCFC-141b
1,403,921
290.0 HCFC-141b
699,139
HCFC-141b
105.7
424,055
68.7 HCFC-141b
1,321,500
190.0
Hexane
345,000
100.0
Water/CO2
519,750
167.7 HCFC-141b
122,440
44.3 HCFC-141b
7,179,727
1,311.7

45.
In collaboration with implementing agencies’ experts, systems houses not only provided
suitable foam systems to their customers but also they undertook technology transfer and training
of the downstream foam enterprises as technology partners.
46.
The infrastructure already put in place at some system houses should be utilized to
continue to facilitate the phase-out of HCFCs, through the development, optimization and
validation of formulations with non-HCFC blowing agents suited to their local markets and
possibly neighboring countries where low levels of HCFC consumption would not make a
systems house operation feasible. This validation should include checking processing
characteristics; product performance; commercial availability; safety; environmental
performance; and related incremental costs. The estimated costs of the proposed validation range
from US $145,000 to US $210,000 per systems house project for non-flammable blowing agents
technology and from US $200,000 to US $320,000 per systems house for flammable blowing
agents technology. Once the validation process has been completed and new non-HCFC based
pre-blended polyols are developed, systems houses would provide technology transfers and
training for a selected number of downstream foam enterprises (i.e., no more than 10 enterprises
per systems house and should include, if possible, different foam applications). Based on the
experience gained in the introduction of the new non-HCFC based polyols, actual ICC and IOC
for the conversion of foam enterprises could then be fully assessed. A detailed analysis of the
costs can be found in Appendix II to this Annex III.
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Appendix II
Appendix I
ICC CALCULATIONS
ICC ranges for conversion of panels, pipe in pipe foam, thermoware, domestic
refrigerators (US $)
Foam application
Panels
Pipe-in-pipe
Thermoware
Domestic refrigerator
Equipment item

Alternative technology
HFC-254a, pentane
HFC-254a, water (limited applications), pentane
HFC-254a, water, pentane (limited application)
HFC-254a, pentane
HFC-245fa
Low
High

Production
Replacement of low pressure with high
60,000 100,000
pressure dispenser
Retrofit of high pressure dispenser
10,000 15,000
Retrofit of pre-mixing unit (where eligible)
- 10,000
Replacement of pre-mixing unit
20,000 60,000
Modification of press
Hydrocarbon tank and accessories (piping and
pumps, ventilation)
Buffer tank for polyol
Nitrogen supply system
Plant safety
Ventilation and exhaust system (fans, piping,
ductworks, grounding, electrical
boards/connections)
Heating, ventilation and enclosure for cabinet
plant (domestic refrigeration)
Heating, ventilation and enclosure for door
plant (domestic refrigeration)
Gas sensors, alarm, monitoring system for
entire plant
Fire protection/control system for the plant
Lightning protection and grounding
Antistatic floor
Safety audit/Safety inspection & certification
Stand-by electric generator
General works
Civil work/plant modifications
Technology transfer/training
10,000 20,000
Trials and commissioning
10,000 15,000
Total
Total retrofit
30,000 60,000
Total replacement
100,000 195,000

1

Water/CO2
Low
High

Pentane
Low
High

60,000 100,000

90,000 170,000

10,000
20,000

60,000 100,000

5,000
10,000

15,000
10,000
60,000

10,000
20,000

55,000
15,000
20,000

85,000
25,000
55,000

10,000
10,000

15,000
40,000

15,000

85,000

40,000

50,000

40,000

50,000

25,000

50,000

15,000
10,000
-

10,000
25,000
5,000
25,000
15,000

20,000
20,000
10,000

25,000
30,000
20,000

25,000 55,000 375,000 710,000
95,000 180,000 385,000 780,000
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ICC ranges for conversion of spray foams and discontinuous block foam (US $)
Equipment item

Low
High
Low-output dispenser

Production: Spray foam (*)
Replacement of low pressure with high pressure
15,000
20,000
spray foam dispenser (7 kg/min) (with standard
accessories)
Replacement of low pressure with high pressure
spray foam dispenser (12-15 kg/min) (with
standard accessories) (***)
Retrofit of high pressure spray foam dispenser
15,000
Replacement of pre-mixing unit (where eligible)
20,000
40,000
Retrofit of pre-mixing unit (where available)
10,000
Production: Discontinuous blocks (**)
Dispenser option
Replacement of box foam (handmix) with large
50,000
70,000
output low pressure dispenser
Replacement of box foam with semi-automatic
boxfoam unit
Retrofit of low pressure dispenser
15,000
Retrofit of semi-automatic boxfoam unit
Replacement of pre-mixing unit (where eligible)
20,000
40,000
Retrofit of pre-mixing unit (where available)
10,000
General works
Technology transfer and training
5,000
10,000
Trials and commissioning
10,000
20,000
Total
Total retrofit spray foam
15,000
55,000
Total replacement spray foam
50,000
110,000
Total retrofit discontinuous blocks foam
15,000
55,000
Total replacement discontinuous blocks foam
85,000
140,000
* Hydrocarbon technology not included.
** Hydrocarbon technology not included as availability in this segment is uncertain.
*** For SMEs having spray foam and pour-in-place operations.

2

Low
High
High-output dispenser

25,000

40,000

15,000
20,000
40,000
10,000
Boxfoam option

50,000

65,000

-

10,000

-

-

5,000
10,000

10,000
20,000

15,000
60,000
5,000
65,000

55,000
110,000
40,000
95,000

UNEP/OzL.Pro/ExCom/55/47
Annex III
Appendix II
ICC ranges for integral skin foams (US $)
Equipment item
Production
Retrofit of dispenser for refrigerated thermal
control
Retrofit of dispenser for variable ratio control
Penta-foam dispenser
Premixer with polyol and buffer tank
Pentane tank (500-1,000 l) with auxiliaries
In mold coating high-volume low-pressure spray
system
Mold preheating oven
Infrared coating drying system
In mold coating exhaust booth
Plant safety
Process ventilation
Electrical grounding
Pentane monitoring/alarm system
General works
Technology transfer/training (foam)
Technology transfer, training (coating)
Trials and commissioning
Safety audits
Miscellaneous local works
Total
Retrofit

HFC-245fa
Low
High

Water/CO2
Low
High

10,000

15,000

10,000

15,000

10,000

15,000

10,000

15,000

Pentane
Low
High

90,000 120,000
65,000 85,000
25,000 35,000

5,000

10,000

10,000

15,000

5,000
10,000
10,000

10,000
15,000
15,000
30,000
10,000
40,000

10,000

30,000

5,000
10,000
15,000

10,000
20,000
25,000

5,000

10,000

10,000

20,000

5,000
5,000
10,000

40,000

70,000

75,000 125,000 265,000 405,000

3

10,000
10,000
20,000

20,000
5,000
20,000
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IOC: Rigid polyurethane foam (US $)
Chemical
HCFC-141b
HFC-245fa(**)
HFC-245fa (**)
Methyl formate
Water-based systems
Pentane
Cyclopentane
MDI (pentane)

Prices US $/kg
Ratio (*)
Low
High
2.50
3.80
1.00
10.40
12.00
0.50
10.40
12.00
0.75
2.20
3.20
0.50
3.00
3.50
1.50
1.90
2.50
0.50
2.10
3.30
0.50
3.00
3.50
0.10

Consumption (metric tonnes)
Plant 1
Plant 2
Plant 3
5.00
25.00
75.00
2.50
12.50
37.50
3.75
18.75
56.25
2.50
12.50
37.50
7.50
37.50
112.50
2.50
12.50
37.50
2.50
12.50
37.50
0.50
2.50
7.50

(*) Ratio between HCFC-141b and the alternative blowing agent
(**) The lower and higher prices represent bulk price and small package price allowing for 15% difference.

Description
Before conversion
HCFC-141b
After conversion
HFC-245fa (50%)
HFC-245fa (75%)
Water-based system
Methyl formate
Pentane
Cyclopentane
One year IOC
HFC-245fa (50%)
HFC-245fa (75%)
Water-based system
Methyl formate
Pentane
Cyclopentane
Two year IOC
HFC-245fa (50%)
HFC-245fa (75%)
Water-based system
Methyl formate
Pentane
Cyclopentane

Plant capacity: 5 tonnes

Plant capacity: 25 tonnes Plant capacity: 75 tonnes

12,500

19,000

62,500

95,000

187,500

285,000

26,000
39,000
22,500
5,500
6,250
6,750

30,000
45,000
26,250
8,000
8,000
10,000

130,000
195,000
112,500
27,500
31,250
33,750

150,000
225,000
131,250
40,000
40,000
50,000

390,000
585,000
337,500
82,500
93,750
101,250

450,000
675,000
393,750
120,000
120,000
150,000

13,500
26,500
10,000
(7,000)
(6,250)
(5,750)

11,000
26,000
7,250
(11,000)
(11,000)
(9,000)

67,500
132,500
50,000
(35,000)
(31,250)
(28,750)

55,000
130,000
36,250
(55,000)
(55,000)
(45,000)

202,500
397,500
150,000
(105,000)
(93,750)
(86,250)

165,000
390,000
108,750
(165,000)
(165,000)
(135,000)

23,490
46,110
17,400
(12,180)
(10,875)
(10,005)

19,140
45,240
12,615
(19,140)
(19,140)
(15,660)

117,450
230,550
87,000
(60,900)
(54,375)
(50,025)

95,700
226,200
63,075
(95,700)
(95,700)
(78,300)

352,350
691,650
261,000
(182,700)
(163,125)
(150,075)

287,100
678,600
189,225
(287,100)
(287,100)
(234,900)

Notes
1. For pentane projects to the IOC should be added the following costs:
(a) Incremental maintenance of 5 per cent of net incremental investment
(b) Incremental insurance of 0.5 per cent of net incremental investment
(c) Extra power of 5 kW/dispenser, 10 kW for premixer, 10 kW for ventilation for 2,000 hr/year at 0.10/kW
2. The prices of HFC-245fa and methyl formate are global prices as provided by manufacturers
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IOC: Integral skin foam (US $)
Chemical
HCFC-141b
HFC-245fa(**)
HFC-245fa (**)
Methyl formate
Water-based systems
Pentane/Isopentane
In-mold coating

Consumption (metric tonnes)
Prices US $/kg
Ratio (*)
Low
High
Plant 1
Plant 2
2.50
3.80
1.00
10.00
30.00
10.40
12.00
0.35
3.50
10.50
10.40
12.00
0.40
4.00
12.00
2.20
3.20
0.30
3.00
9.00
3.00
3.50
1.50
15.00
45.00
1.90
2.50
0.30
3.00
9.00
1.20
2.10

(*) Ratio between HCFC-141b and the alternative blowing agent
(**) For water-based systems.

Description
Before conversion
HCFC-141b
After conversion
HFC-245fa (50%)
HFC-245fa (75%)
Water-based system
Methyl formate
Pentane
One year IOC
HFC-245fa (50%)
HFC-245fa (75%)
Water-based system
Methyl formate
Pentane
Two year IOC
HFC-245fa (50%)
HFC-245fa (75%)
Water-based system
Methyl formate
Pentane

Plant capacity: 10 tonnes

Plant capacity: 30 tonnes

25,000

38,000

75,000

114,000

36,400
41,600
99,000
6,600
23,089

42,000
48,000
162,750
9,600
31,434

109,200
124,800
297,000
19,800
34,489

126,000
144,000
488,250
28,800
46,434

11,400
16,600
74,000
(18,400)
(1,911)

4,000
10,000
124,750
(28,400)
(6,566)

34,200
49,800
222,000
(55,200)
(40,511)

12,000
30,000
374,250
(85,200)
(67,566)

19,836
28,884
128,760
(32,016)
(3,326)

6,960
17,400
217,065
(49,416)
(11,425)

59,508
86,652
386,280
(96,048)
(70,490)

20,880
52,200
651,195
(148,248)
(117,565)

Notes;
1. For pentane conversion projects to the IOC should be added the following operating costs:
Incremental maintenance & insurance (minimum) = 5.5% of 85% of $265,000
Incremental maintenance & insurance (maximum) = 5.5% of 85% of $405,000
Incremental energy @ 25kW for 2000hrs/year (US $0.1/kWh)
2. For water-based systems the cost of in-mold coating is 1.2 to 2.1 times the cost of MDI, depending on whether in-mold
coating is used before and after conversion or only after conversion with water-blowing. Price of in-mold coating taken as
US $10.0/kg.
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Appendix II
SYSTEM HOUSES PROJECTS TO VALIDATE HCFC ALTERNATIVE FOAM
SYSTEMS
Description
Low (US $) High (US$)
I.1 Preparatory work
Preparation cost (participants, profile, contacts, arrangements for workshops
20,000
25,000
Technology transfer*
40,000
50,000
Technical (training) workshop
30,000
50,000
Sub-total preparatory work
90,000
125,000
I.2 Items for non-flammable blowing agents technology
Analytical equipment
10,000
15,000
Blending equipment
10,000
20,000
Trials
20,000
30,000
Sub-total non-flammable blowing agents
40,000
65,000
I.3 Items for flammable blowing agents technology
Analytical equipment
10,000
15,000
Blending equipment
60,000
100,000
Packaging and distribution costs for pre-blended polyol
15,000
30,000
Trials
10,000
20,000
Sub-total flammable blowing agents
95,000
165,000
I.4 Summary cost for systems house
ICC per systems house project for non-flammable blowing agents technology (I.1 + I.2)
145,000
210,000
including contingency (at 10 per cent)
ICC per systems house for flammable blowing agents technology demonstration, (I.1
200,000
320,000
+I.3) including contingency (at 10 per cent)
II. Project cost for each participating enterprise
II.1. ICC for non-flammable blowing agents
Retrofit cost
10,000
15,000
Trials
2,000
3,000
Sub-total
12,000
18,000
Contingency (at 10 per cent)
1,200
1,800
Total ICC for non-flammable blowing agents
13,200
19,800
II.2 ICC for flammable blowing agents(**) with retrofit option for use of premixed
polyol
Retrofit of foaming machine (polyol side) (including mix head)
70,000
85,000
Trials
2,000
3,000
Subtotal
72,000
88,000
Contingency (at 10 per cent)
7,200
8,800
Total ICC for flammable blowing agents with retrofit option
79,200
96,800
II.3 ICC for flammable blowing agents(**) with equipment replacement option
New production equipment
120,000
150,000
Trials
2,000
3,000
Subtotal
122,000
153,000
Contingency (at 10 per cent)
12,200
15,300
Total ICC for flammable blowing agents with equipment replacement option
132,200
165,300
(*) Does not include licensing fee, where such is required.
(**)Henncke-Krauss Maffei, Experiences and potentials in replacing rigid foam manufacturing equipment in Article 5 countries.
Presented at the HCFC Technical Meeting, Montreal, 6 April 2008
IOC for the participating downstream enterprises will be based on relative systems costs. These will be calculated following the first
stage of the project involving the systems formulations at the systems houses.
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ANNEX IV
DETAILED ANALYSIS ON TECHNICAL AND COSTS ISSUES
RELATED TO THE REFRIGERATION SECTOR
A.

INTRODUCTION

1.
Annex IV is meant to provide technical and cost considerations relevant when replacing
HCFC-22 in the refrigeration and air-conditioning sector with alternatives, with support by the
Multilateral Fund. HCFC-22 is by far the predominant HCFCs in the refrigeration and
air-conditioning sector, with an estimated share of more than 97.2 per cent of the total HCFCs
consumption (metric tonnes) in the refrigeration sector. Table 1 shows the estimated HCFCs
consumption in the refrigeration and air-conditioning sector by substance.
Table 1: Estimated HCFCs consumption in the refrigeration
and air-conditioning sector, by substance
Substance

HCFC-22
HCFC-123
HCFC-124
HCFC142b

Consumption
Uses
(metric
tonnes)
247,200 Refrigeration
A/C, foam
3,700 Refrigeration
A/C
940 Refrigeration
A/C
31,230 Foam,
refrigeration
A/C

and

Estimated consumption in the
refrigeration and A/C sector
(metric tonnes)
(% of total)
217,610
97.2%

and

3,700

1.7%

and

940

0.4%

1,640

0.7%

and

2.
The Secretariat has assessed the use pattern of HCFCs in the refrigeration and
air-conditioning sector. In Article 5 countries, HCFC-22 is in particular used for air conditioning
and, to a somewhat smaller extent, for a wide range of applications subsumed under commercial
refrigeration. There are a number of other HCFCs which feature in the refrigeration sector, in
particular HCFC-123 in centrifugal chillers, and HCFC-124 and HCFC-142b in drop-in
alternative refrigerants for CFC-12. Since it appears that there are no dedicated manufacturing
capacities in Article 5 countries for products using these refrigerants, and since the quantities
used in the servicing of refrigeration equipment are very small compared to HCFC-22, these
HCFCs have not been further investigated in this paper.
3.
There is insufficient consistent information available about the HCFC-22 use patterns in
developing countries, in particular how much HCFC-22 consumption is associated with the
different sub-sectors. Aside from issues related to the definition of sub-sectors, data which would
allow an estimate is neither collected by the Fund Secretariat nor by the Ozone Secretariat, and is
not available commercially or from associations. An estimate was attempted based on indicative
market figures available for the trade in air-conditioning equipment in the year 2006. These
figures suggest that the consumption in new air-conditioning systems might have amounted in
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the year 2006 to between 80,000 and 100,000 metric tonnes of HCFC-22. The remaining
consumption of about 130,000 metric tonnes might have been split approximately equally
between commercial refrigeration manufacturing and service sectors.
4.
This Annex will, after an introduction and a review of past experience, provide
information on the different sub-sectors and some alternative technologies, before providing cost
information and other considerations for the manufacturing and service sectors.
Experience
5.
To date a total of 30,831.2 ODP tonnes of CFCs have been phased out from the domestic
and commercial refrigeration sub-sectors through individual and umbrella projects, including
22,471.5 ODP tonnes of CFC-11 and 8,359.7 ODP tonnes of CFC-12. For some of the projects,
HCFCs were used as alternatives to CFC. The refrigeration projects frequently had a component
related to the insulation foam, where CFC-11 was often replaced by HCFC-141b.
6.
Table 2 provides an overview of alternatives approved in Multilateral Fund conversion
projects in the refrigeration manufacturing sectors, including domestic and commercial
refrigeration.
Table 2: Alternative technologies in approved stand-alone
Multilateral Fund refrigeration projects
Replacement
Refrigerant component
Drop-in blend
HCFC-22
HFC-134a
HFC-152a
HFC-152a/HCFC-22
HFC-404A
Isobutane
Propane
R-401A
Total refrigerant component
Foam component
Cyclopentane
HCFC-141b
Total foam component

Projects

ODP tonnes
phased out

%age
total

ODP tonnes
phased in

5
9
439
1
1
2
22
1
1
481

137.0
818.4
6,188.9
80.0
70.0
0.6
983.3
11.5
70.0
8,359.7

1.6
9.8
74.1
1.0
0.8
0.0
11.8
0.1
0.8
100.0

2.52 (approx.)
45.01
0
0
1.28 (approx.)
0
0
0
1.89
50.7

120
336
456

14,260.9
8,210.6
22,471.5

63.5
36.5
100.0

0
903.17
903.17

7.
In addition to projects in refrigeration manufacturing sectors, 42 conversions of CFC-12
compressor production plants to alternative refrigerants in ten Article 5 Parties have been
approved by the Executive Committee. Such compressor projects were supported on one hand in
cases where the compressor was the technology-defining element in the production chain leading
to CFC refrigeration equipment; this is often the case if small assemblers use compressors and
other components to produce, frequently on site, refrigeration equipment. On the other hand
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these projects were supported when compression production was integrated with equipment
production, in particular in the domestic refrigeration sector. In the particular case of China, the
Executive Committee agreed on a sector approach and funded the conversion of 24 compressor
manufacturing enterprises to alternative refrigerants with an associated phase-out, on the
understanding that the Government of China would not seek any assistance from the Multilateral
Fund for the conversion of commercial refrigeration manufacturing plants. Of the 24 compressor
projects in China, 18 were converted to HCFC-22 refrigerant with an associated phase-out of
361 ODP tonnes of CFC-12 (calculated phase-in: 19.86 ODP tonnes), and three were converted
to HFC-134a with an associated phase-out of 253 ODP tonnes. The alternative refrigerant
selected for the remaining of these 42 compressors projects were HFC-134a (18 projects),
isobutane (two projects) and HCFC-22 (one project).
8.
The total funding approved for stand alone training programmes for refrigeration service
technicians and customs officers, recovery and recycling projects and RMPs in all Article 5
countries amounts to US $52.7 million (i.e., US $29.6 million for LVC countries and
US $23.1 million for non-LVC countries). An additional US $235.0 million is associated with
TPMPs for LVC countries and national/sectoral phase-out plans for non-LVC countries
addressing the total remaining consumption of CFCs, mainly used in the refrigeration servicing
sector 1 .
B.

TECHNOLOGY

Characteristics of the Air-conditioning sub-sectors
General
9.
Air-cooled air conditioners ranging in capacity from 2.0 to 700 kW are used in residential
and commercial applications for cooling or heating (if combined with air-conditioning heat
pumps), representing probably the largest sub-sector of HCFC-22 consumption in Article 5
countries. For the purpose of this document the sub-sector is further split between unitary
equipment and chillers.
Unitary equipment
10.
The majority of both the existing installed capacity and new production is of the unitary
equipment type. Unitary air-conditioning equipment is a broad category of air-to-air
air-conditioning systems, including:
(a)

Room air conditioners (window-mounted, through-the-wall and mobile units). A
unit has a capacity between 2 kW and 10.5 kW and contains between 0.5 and 2 kg
of HCFC-22, with an average of 0.75 kg. These units are manufactured and
charged typically in large plants with quality control and leak tests, leading to low
leakage rates in the order of 2.0 to 3.0 per cent of the initial charge per year;

1

Several national phase-out plans and a few TPMPs address small amounts of CFCs used in small foam and
refrigeration manufacturing enterprises or small amounts of other ODSs, mainly CTC and/or TCA.
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(b)

Ductless split systems, both mini-splits for one room and larger systems, have
usually multiple indoor evaporator/fan units connected to a single outdoor unit,
4 kW refrigerating capacity and above. These air conditioners have average
HCFC-22 charge about 1.2 kg per system. These systems are normally produced
in large manufacturing plants as well, with the associated quality control and leak
tests. However, the systems are installed on-site using pre-charged lines and
connectors, which lead to a higher average leak rate for these systems;

(c)

Residential split ducted central air-conditioning systems and heat pumps consist
of a condensing unit (compressor/heat exchanger) installed outside of conditioned
space, that supplies refrigerant to one or more indoor heat exchangers installed
within the building’s air duct system. The refrigerating capacity of such systems
is generally between 5 kW and 18 kW containing on average about 3.25 kg of
HCFC-22 per system; and

(d)

Packaged air-to-air systems and split systems for commercial air-conditioning,
ranging in refrigerating capacity from 10 kW to more than 350 kW. Commercial
rooftop air conditioners fall into this category. The average HCFC-22 charge is
about 10.8 kg per system.

11.
Representative leakage rates for the last three categories of split systems are in the
literature mentioned to be 4-5 per cent of the nominal charge per year, although anecdotal
evidence suggests emissions as high as 15 per cent of the annual charge. The higher leak rates
are related to the limitations of installation into existing buildings, including a higher number of
connections.
Chillers
12.
Chillers are compact refrigeration systems designed to cool down water or a brine for the
purpose of air-conditioning or, less often, process cooling for manufacturing of goods or
chemicals. The cool water or brine is distributed to the cooling equipment, in case of
air-conditioning to heat exchangers distributed throughout a building. The refrigerating capacity
ranges from 7 kW for water cooled chillers equipped with reciprocating and scroll compressors
to chillers of about 700 kW and above, which are usually built as centrifugal chillers. Centrifugal
chillers, which use a turbo-compressor and have been only rarely built using HCFC-22 as
refrigerant, are not considered in this document. HCFC-22 has been used for manufacturing
virtually all non-centrifugal chillers with screw, scroll and reciprocating compressors. While
chillers based on R134a, HFC-407C and R 410A have started penetrating the market in
non-Article 5 countries, users in Article 5 countries continue to be supplied with HCFC-22
chillers. Since chillers are often manufactured and quality controlled in large plants, and since
their operating conditions tend to be very favourable, chillers can last for several decades before
being in need to be replaced. While the HCFC-22 needs for service and repair are normally small
per system, the large number of chillers and their long lifetime prolongs the dependence of
countries on HCFC-22.
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Characteristics of the commercial refrigeration sub-sector
13.
Commercial refrigeration systems are a broad category of refrigeration systems. The
sub-sector covers refrigerated equipment found in retail food sector such as supermarkets,
convenience stores, restaurants, and other food service establishments. In the context of the
Multilateral Fund, every commercial use of refrigeration systems which did not belong to
another sub-sector (industrial, chiller, air-conditioning, transport, domestic) was subsumed under
commercial refrigeration. Commercial refrigeration systems in Article 5 countries are often
locally or regionally made products, catering to the specific need of one or a small group of
users. In other cases, products like water fountains, chest or bottle coolers might be produced in
medium, sometimes even large quantities as commercial refrigeration products. Commercial
refrigeration equipment can be sub-divided into the following broad categories: stand-alone
equipment, condensing units and centralized refrigeration systems.
14.
The category of stand-alone equipment consists of serial products where all the
components are integrated, produced and typically charged in manufacturing facilities and
plants. It includes, e.g., commercial-sized refrigerators and freezers, water coolers, chest coolers,
ice cream freezers, ice making machines, display cabinets, and hotel mini bars. Currently,
HCFC-22 is still widely used as the refrigerant in manufacturing of stand-alone equipment in
Article 5 countries. Along with R 134a and HFC-404A, in recent years, hydrocarbons (isobutane
and propane) have been introduced to the market for stand-alone units up to 1 kW capacity. The
small filling and the opportunity to undertake leak testing and quality control at the
manufacturers premises leads to typically reasonable or better quality of production and only
relatively small leakage.
15.
CFC-12 had been the most important refrigerant in stand-alone equipment in
Article 5 countries. The conversion of manufacturing of stand-alone equipment in those
countries to non-CFC technology has been addressed through approval of more that
260 investment projects and activities by the Executive Committee. The Secretariat has used its
experience gained in reviewing the above projects in assessments of possible incremental costs
related to the manufacturing of HCFC-22 – based equipment.
16.
Condensing units are the main component of split refrigeration systems. Such a unit,
comprising a compressor, a condenser, and a receiver holding the refrigerant in the liquid phase,
is typically being pre-manufactured in medium to large quantities, but not charged. On site, such
a unit is located typically in a way that the condenser can be cooled by outside air, and is
connected via refrigerant-containing tubing to the cooling equipment. This may include one or
several display cabinets and walk-in cold rooms or other refrigeration uses. Several condensing
units can be installed side-by-side in a machinery room to cool different equipment, reaching up
to 50 kW refrigeration capacity. The use of several condensing units is less energy efficient than
the installation of one specifically designed centralized system, while the installation of
centralized systems requires compressors of larger capacity, and more design and engineering
know-how.
17.
The use of condensing units is a preferred solution for many end-users in
Article 5 countries because these systems are technically simple and easy to install and maintain,
locally available and attractive in terms of low initial investments. HCFC-22 remains the
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refrigerant of choice in manufacturing condensing units in Article 5 countries. Condensing units
are suitable for HFC refrigerants, while the use of hydrocarbons is problematic because of the
distance between condensing unit and equipment, which increases refrigerant filling and requires
certain site-specific safety considerations.
18.
Centralized refrigeration systems are similar to condensing units, only that one unit with
normally several compressors serves a large number of parallel sets of cooling equipment, often
on several different temperature levels. Such systems are used in particular in medium and larger
super markets, to lower energy consumption and increase redundancy. In a configuration similar
to the one used for HCFC-22, they are suitable for HFC refrigerants, and the use of CO2 is under
development for moderate climatic conditions. In comparison to condensing units, centralized
refrigeration systems have challenging leak testing and large refrigerant filling. These make
centralized refrigeration systems in their standard configuration no suitable candidate for
hydrocarbon use.
19.
There are alternative configurations for centralized systems which allow using
refrigerants such as hydrocarbons or ammonia. One can for example use for refrigerating
applications (at around 4°C) a cold brine, which reduces the amount of refrigerant and contains it
in the machine room, greatly simplifying leakage and safety issues and allowing use of
hydrocarbons or ammonia, but on the expense of higher investment cost, increased complexity,
and an increase in energy consumption of 5 per cent to 10 per cent. It should be noted that
anecdotal evidence suggests that in several industrialized countries, the overall greenhouse
emissions of such a system using e.g. a hydrocarbon would still be lower than that of a standard
configuration HFC-404A system, which is the commonly used non-HCFCs refrigerant for
centralized systems in non-Article 5 countries. For deep-freezing applications (i.e. for keeping
goods at -18°C) it is possible to use CO2 in a cascade system, where another refrigerant provides
cooling at around 4°C, and a CO2 cycle is used in a cascade system in conjunction with another
refrigerant to supply deep-freezing temperatures. The necessary know how for these systems is
complex. A number of systems are running in Europe. It appears doubtful if the necessary know
how and infrastructure will be available in Article 5 countries in time for any significant
contribution of these technologies to the 2013 and 2015 compliance requirements.
Characteristics of other sectors
20.
Decision 31/45 defined the sub-sector for assembly, installation and charging of the
refrigeration equipment. This sub-sector covers activities related to installation of condensing
units and centralised systems as well as the predominant part of the industrial and transport
refrigeration sectors, and establishes eligibility exclusively for capital incremental costs. The
guidelines contain an element relating to a cut-off date of July 1995, and might therefore be in
need of endorsement should a separate cut-off date be established.
21.
Since there are no indications for significant use of HCFC-22 in the industrial and
transport refrigeration sectors, this document does not introduce the related sectors further.
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Alternative refrigerants to HCFC-22 and suitability considerations
Introduction
22.
HCFC-22 has been used since the 1930s as a refrigerant, predominantly for
air-conditioning systems. It remains in this sector by far the predominantly used technology
world wide until to date. When the consumption of CFC, in particular CFC-12 was reduced and
subsequently phased out under the Montreal Protocol, HCFC-22 was one of several possible
replacement technologies.
23.
This document considers a number of alternatives for the replacements of HCFC-22,
namely several HFC, ammonia, carbon dioxide and hydrocarbons. The list has been assembled
using the criteria of commercial and widespread use or large scale prototype use in the field in
sub-sectors with a significant use of HCFC-22 as refrigerant. Further, the criteria for technical
suitability specified in the next paragraph had to be fulfilled. A number of technically possible
alternatives have therefore not been included in this document because they did not fulfil these
criteria. It should also be noted that these assessments, despite representing best efforts and based
on broad exchange with experts, still are the result of a subjective judgement; that is similarly
true for the selection of whether a refrigerant is suitable for a given application or not. The
Secretariat is prepared to extend the lists of alternatives or reassess the applicability if requested
by the Executive Committee.
24.
To establish the technical suitability of the different alternatives, the following aspects
were taken into account:
(a)

Likely availability of the refrigerant in the mid- and long term;

(b)

Suitability for the temperatures for air-conditioning, refrigerating (around 4°C)
and deep-freezing (-18 °C) of food;

(c)

Available experience with the use of the refrigerants in actual applications;

(d)

Influence of the technology onto equipment cost;

(e)

Necessary requirements towards manufacturers and service companies;

(f)

Safety related aspects;

(g)

Energy consumption;

(h)

Environmental aspects;

(i)

Capability to be used at high ambient temperatures; and

(j)

Status of development and current availability of technology making the
refrigerant a candidate to contribute to achieving compliance with the 2013 and
2015 HCFCs consumption reduction requirements.
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25.
Table 3 provides an overview of some important characteristics related to HCFC-22 and
its replacements.
Table 3: Properties of zero-ODP refrigerants and HCFC-22
Refrigerant

HCFC-22
HFC-134a
HC-290
HFC-404A
HFC-407C

HCFCs
HFC
Propane (HC)
HFC-blend
HFC-blend

1810
1430
20
3900
1800

A1
A1
A3
A1
A1

0
0
0
0,7
7,4

Condensing
temperature
at 26 bar
[°C] 4
63
80
70
55
58

HFC-410
R-417A

HFC-blend
HFC-HC blend
(Drop-in)
HFC-HC blend
(Drop-in)
HFC-HC blend
(Drop-in)
HFC-blend
Isobutane (HC)
Ammonia
CO2
Propylene (HC)

2100
2300

A1
A1

0
5,6

43
68

3100

A1

2,5

56

2700

A1

4,5

62

4000
20
0
1
20

A1
A3
B2
A1
A3

0
0
0
0
0

54
114
60
-11
61

R-422A
R-422D
HFC-507A
HC-600a
R-717
R-744
HC-1270

Type and/or
name

GWP
(100a) 2

Safety
classification 3

Temperature-glide
[K]

Alternative refrigerants
26.
For refrigeration and air-conditioning, presently the most widely used HFC options for
HCFC-22 replacement in new equipment are HFC-134a, HFC-404A, HFC-407C, and
HFC-410A. All these HFC and HFC blends are non-toxic, non-flammable and require the use of
different compressor lubricants as compared to HCFC-22 to ensure satisfactory operation and
durability; typically, these are synthetic polyolester-based (POE) oils. These lubricants have a
higher cost than those used for HCFC-22, and need more careful handling to avoid
contamination. The related issues (training and equipment needs) are known from the
introduction of HFC-134a into the market as part of the CFC-12 phase-out efforts. Due to
incompatibility with the oils used for HCFC-22, the need for a new lubricant also implies that
2

According to the 2006 Report of the Refrigeration, Air-conditioning and Heat Pumps Technical Options
Committee
3
Toxicity:
Class A: refrigerants for which toxicity has not been identified at concentrations less than or equal to 400 ppm;
Class B: refrigerants for which there is evidence of toxicity at concentrations below 400 ppm.
Flammability: Class 1: no flame propagation; Class 2: lower flammability limit of more than 0.10 kg/m3 and heat of
combustion of less than 19 kJ/kg; Class 3: lower flammability limit of less than or equal to 0.10 kg/m3 or a heat of
combustion greater than or equal to 19 kJ/kg
4
Common upper working pressure for refrigeration equipment
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these refrigerants cannot be used as drop-ins for existing equipment, but would require a
complex retrofit procedure in order to be used in existing equipment. In comparison to
HCFC-22, the HFC and HFC blends mentioned have the following characteristics:
27.
HFC-134a is globally available, and can be used for refrigerating at around 4°C in
commercial refrigeration, in small units (up to 2 kW to 4 kW capacity) for commercial
refrigeration / deep-freezing and for smaller room air conditioners, as well as where previously
CFC-12 has been used and where HCFC-22 has been only an interim solution. There is
considerable practical experience in its application in Article 5 countries. In comparison to HFC
blends and propane / propylene, HFC-134a requires larger compressors and larger tubing. The
energy consumption is similar to HCFC-22 equipment, while the direct greenhouse gas
emissions are expected to be lower due to lower GWP, lower pressures and lower risk of
pressure oscillations in the tubing 5 . HFC-134a is suitable for very high ambient temperatures.
28.
HFC-404A and HFC-R507A are very similar and can therefore be assessed jointly. Both
refrigerants have been used in non-Article 5 supermarkets for a number of years and are well
suited for refrigerating and deep-freezing applications, in particular in condensing units and
centralized commercial plants. While the medium term availability is certain because of the
needs of the installed equipment base and the continuous use of these refrigerants, the long term
availability depends strongly on the policies regarding industrial greenhouse gas emissions since
both substances have a particularly high GWP. The costs of assembly of centralized commercial
plants using R404A/R507A are similar to HCFC-22, while the costs for refrigerant and
refrigeration oil are higher. In order to use these refrigerants in on-site installations, experience to
reduce pressure oscillations in high pressure tubing are meaningful. The energy consumption is
slightly higher than with HCFC-22 equipment for refrigerating, slightly lower for deep-freezing.
The high GWP leads to a higher emission of greenhouse gases as compared to HCFC-22. In case
of very high ambient temperatures the equipment might have to be built for higher than standard
working pressures.
29.
HFC-407C is a refrigerant with a significant temperature glide and is therefore not
suitable for equipment with a large refrigerant filling or accumulators, such as condensing units,
centralized systems and certain chillers; in other applications, the temperature glide still needs to
be taken into consideration in design and service. It is widely used in Europe as HCFC-22
replacement in air-conditioning equipment, and will therefore likely be available in the medium
to long term. The costs of manufacturing HFC-407C equipment are very similar to the costs for
HCFC-22 equipment except for the higher costs for refrigerant and refrigeration oil. In case of
very high ambient temperatures the equipment might have to be built for higher than standard
working pressures. The GWPs of HCFC-22 and HFC-407C are similar, therefore the overall
emissions of greenhouse gases attributed to the equipment should remain similar.
5

Pressure oscillations on the high pressure side of refrigeration equipment depend on the outdoor temperature and
can lead to vibrations, resulting potentially in material fatigue of the tubing and subsequent ruptures. These might
take place after a relatively short operating time of some days, and would lead to the emission of the full refrigerant
charge. As compared to HCFC-22, the risk increases with HFC-404A and HFC-507A, and increases further with
HFC-410A. A trial and error approach to avoid these risks can be used for equipment produced in a series. For onsite installations, experience, training and marksmanship of the technician are the factors reducing the risk of such
ruptures.
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30.
HFC-410A is a commercially available refrigerant blend used in newly designed
air-conditioning equipment, which has been commercially available within the capacity range of
2 kW to 175 kW from major manufacturers for a number of years. It seems likely that this
refrigerant will be available in the medium to long term. The high refrigerating capacity permits
often small, more compact components to be used. A typical hermitic or semi-hermetic
compressor designed for HCFC-22 cannot be used with HFC-410A, which might also be true for
some other components in the system. The costs information provided for HFC-410A systems
suggests a cost increase for the components, which might also include costs for design upgrades
independent of the refrigerant. While the higher operating pressure can be addressed in the
design of new systems, this refrigerant is inappropriate for retrofit of existing HCFC-22 systems.
Units using HFC-410A have demonstrated higher energy efficiency than HCFC-22 units; it
should be noted that this might include the effort of optimisation of components and upgrading
of technology as part of the development of newly designed systems. HFC-410A is not
universally accepted for use in high ambient temperatures due to its elevated pressures and
relatively low critical point, which might lead to lower energy efficiency at such temperatures as
compared to e.g. HFC-134a or HC-290.
31.
HFC-417A, HFC-422A and HFC- 422D are relatively recent developments based on
HFC mixtures with some isobutane, allowing drop-in conversion of existing HCFC-22
refrigeration equipment, using the same refrigeration oil. They are unlikely to find widespread
use for new refrigeration equipment due to certain compromises regarding their overall
properties and performance. These HFC refrigerants have a temperature glide and are therefore
not suitable for equipment with large refrigerant filling or accumulators, such as condensing
units, centralized systems and certain chillers. HFC-422A can be used for refrigerating and
deep-freezing, HFC-417A and HFC-422D for refrigerating. The practical experiences with all
three refrigerants are so far very limited. Experience of service technicians with refrigerants with
temperature glide is necessary. In case of very high ambient temperatures the equipment might
have to be built for higher than standard working pressures; the GWPs of all three refrigerants is
higher than that of HCFC-22. It should be noted that despite wide encouragement, drop-in
replacements for CFC-12 have established themselves only in very few markets in Article 5
countries, therefore the situation with drop-in replacements for HCFC-22 might well be similar.
Consequently, the short-term availability for specific markets is not known, and the availability
of these fluids beyond the mid-term remains unlikely due to their transitory nature.
32.
Ammonia, NH3 (R717) has been used for more than 100 years as refrigerant, and is
common in many countries in large industrial and food processing applications. It is toxic, but
usually easily avoidable because of its stench well below the toxicity level. Due to their capacity
and specific characteristics, these applications fall under the sub-sector “industrial refrigeration”,
not commercial refrigeration. Since industrial refrigeration has not systematically used HCFC-22
as refrigerant, it is not further assessed as part of this paper, although it should be noted that the
use in industrial refrigeration ensures the refrigerants long-term availability. Ammonia as
refrigerant is suitable for refrigerating, less well for deep-freezing. It can be used in large
centralized commercial refrigeration plants and in large chillers; the refrigerant is less well suited
for deep-freezing temperatures. The installation costs of ammonia plants are significantly higher
than for HCFCs or HFC plants, since parts, assembly and the necessary brine cycles and require
different and more complex manufacturing skills, in particular welding. According to experts,
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there is some possibility that ammonia could extend from the industrial refrigeration sector into
chillers or the commercial refrigeration sector, but only if the technology has already a strong
technician base in the country. Despite the good energetic performance characteristics for most
except very hot climates, the need to use brines increases energy consumption as compare do
HCFC-22 direct cooling applications. Since ammonia has a GWP of 0, the overall greenhouse
gas emissions are usually more favourable than with HCFC-22.
33.
HC-290 (Propane), HC-1270 (propene) and HC-600a (isobutane) are hydrocarbons and
have in several aspects similar characteristics. Isobutane is suitable for small stand-alone
refrigerating units, HC-290 and HC-1270 both for refrigerating as well as for deep-freezing
applications in stand alone units up to about 1 kW refrigeration capacity and in centralized
supermarket systems using brines. While as such very good refrigerants, the flammability of
these substances is a problem which requires additional efforts in design, manufacturing and
service of the equipment. The flammability leads to a tendency to use hydrocarbons only in small
or equipment with relatively small refrigerant filling, or in systems where a brine is being used.
While for the production of stand-alone equipment the safety requires only limited efforts and
therefore the associated costs are also limited, centralized equipment leads to substantially higher
investment costs for the brine cycle and the safety equipment, and requires a high degree of
experience with flammable substances. The energy consumption for stand-alone units tends to be
similar or lower than with HCFC-22, while for the centralized systems the brine cycle leads to
increased energy demand as compared to HCFC-22. The overall climate impact is likely to be
lower than with HCFC-22 equipment, in case of stand-alone equipment significantly lower.
HC-290 is also well suited for high ambient temperatures.
34.
Carbon dioxide, CO2, as refrigerant has been used in a limited number of centralised
commercial systems, also in food processing, and on a medium scale in light commercial
applications (vending machines) and for hot water heat pumps. It is suitable both for
refrigerating and deep freezing applications. For deep freezing the refrigerant can be used in a
cascade system, limiting the working pressures of the equipment. Should the condenser of CO2
equipment be cooled with ambient air, then working pressures will be above 75 bar and different
components will be needed. For outdoor temperatures above approximately 20°C for larger,
centralised systems and above 32°C for smaller systems, the energetic performance of CO2
equipment is lower than HCFC-22 equipment. Its performance tends to decrease more rapidly
with increasing temperatures, which can lead in warmer climates to significantly higher annual
energy consumption as compared to HCFC-22. From preliminary assessments it appears that the
overall climate impact of CO2 refrigeration systems in warm climates might be significantly
worse than that of HCFC-22 systems. The optimisation of this new technology and the
measurements regarding its energy efficiency are still ongoing, therefore a final assessment of its
climate impact in warm climates can not be made at this point in time. Since the working
principle differs significantly from that of other refrigerants, and because of the very high
working pressures about six times above those for HCFC-22, manufacturing and service has to
undergo major changes in equipment, practices and know-how in order to use this technology. A
component supply base does not currently exist for manufacturing CO2-based air-conditioning
systems, and therefore the costs for CO2 equipment other than cascade systems for centralised
commercial-refrigeration systems is presently significantly higher than for HFC or HCFCs
systems; this is expected to change should there be market acceptance, subsequently leading to
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high quantities of standardized components. Cascade systems might have similar costs as
HCFC-22 systems.
35.
Due to the low performance in warm climates for air cooled systems, the limited
applicability for centralized cascade systems in Article 5 countries, and the only slowly emerging
market for components, CO2 as a replacement for HCFC-22 has been seen as unlikely to
contribute to reaching the 2013 and 2015 compliance requirements and has therefore not been
considered in the costing part of the document.
Suitability overview
36.
It appears that at least for the initial stage of HCFCs phase-out, the above presented
alternatives will represent all of the potential choices. Developments are reported for some low
GWP refrigerants with no flammability and low toxicity, but presently it remains unclear when
these will be available and if they will actually eventually be commercialised. CO2 is under
development as an alternative refrigerant for the last 20 years, and is presently used in
demonstration trials. It remains unclear if and under which circumstances it will be used on a
larger scale, since it has fundamentally different design, component and, in particular, service
characteristics than other refrigerants. The analysis of the above factors will lead to the selection
of the appropriate technology by the different manufacturers in Article 5 countries. Table 4
shows an indication for the suitability of alternative refrigerants for widespread use in new
equipment in Article 5 countries; the use of the transitory drop-in refrigerants HFC-417A,
HFC-422A and HFC- 422D has not been considered since they are meant to be used in existing,
not new equipment. The typical applications for HC-1270 and HC-600a do presently not appear
to be manufactured on a significant scale in Article 5 countries; therefore they are not further
shown in Table 4.
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Table 4: Suitability of alternative refrigerants for widespread use in
new equipment in Article 5 countries
Suitability of alternative refrigerants for widespread use in
new equipment (indicative only)*
HFCHFCHFC- HFC- HCR-717
CO2
134a
404A /
407C 410A 290
Ammonia
507A
Commercial
Commercial stand-alone
Commercial condensing
Commercial centralized
systems
Commercial
deep
freezing - one stage
Commercial
deep
freezing
two
stage/supermarket
Air-conditioning
Room A/C
Ductless split systems
Residential split ducted
central air-conditioning
systems
Packaged
air-to-air
systems and split systems
for
commercial
airconditioning
Small chiller (scroll)
Large chiller (screw)

+
+
+

+
+
+

o
+/o
o

o
o
o

+
-

o/-

o/-

-

+

-

o

-

-

-

-

+

-

o

-

-

o

o
o
o

-

+
+
+

+
+
+

+
o/o/-

-

-

-

-

+

+

-

-

-

+

-

+
+/o

+
+

o/-

+

-

*The symbols denote that, according to this preliminary assessment, the different technologies are: +: from
a technical perspective suitable or even preferable to be employed widely; o: from a technical perspective
not well suited, but can be employed if certain disadvantages are accepted; -: Hardly possible to employ, or
can be employed only with significant economic, technical or use limitations

37.
It should be noted that systems using a secondary fluid have relatively poor performance
at low (deep freezing) temperatures. This lead to a lower assessment for a number of systems
with HC-290 and R-717 (ammonia) for supermarkets.
C.

GENERAL ISSUES RELATING
REFRIGERATION SECTOR

TO

INCREMENTAL

COST

IN

THE

38.
The Multilateral Fund has assisted many domestic refrigerator and freezer companies and
a number of commercial refrigeration companies in Article 5 countries in converting their
manufacturing process to HFC-134a and hydrocarbon refrigerants within the stand-alone
projects. The experience gained in the review of such projects formed the basis for the following
first assessment of the incremental costs associated with the phase-out of the use of HCFC-22 in
the manufacturing of refrigeration and air-conditioning equipment.
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39.
This assessment had to be developed based on a limited set of information. The
incremental capital costs for an individual project are typically influenced by:
(a)

The existing equipment in a manufacturing facility; or alternatively

(b)

What could be expected as a minimum to be existing;

(c)

The need of upgrade or replacement of or amendment to this equipment; and

(d)

The cost of the associated activities, in particular the costs for hardware.

40.
At the present point in time, information is not accessible about typical levels for the first
three factors. In order to overcome this shortcoming, the Secretariat decided to define model
enterprises, meant to represent what might turn out to be typical conversion cases for the
different sub-sectors, or what might demonstrate the level and spread of costs for conversions.
Consequently, the calculation of incremental costs in the refrigeration manufacturing sector in
Article 5 countries has been undertaken on the basis of model enterprises in the sub-sectors
air-conditioning, chiller and the commercial sector. Each of these activities, sectors and
sub-sectors had to be considered individually to make it possible to apply existing Executive
Committee policies for better presentation of associated incremental costs.
41.
This first attempt to calculate incremental costs has focused on what was perceived to be
likely refrigerant choices while at the same time representing cost issues which could be, if
needed, relatively easily be transferred to several other refrigerants. The refrigerants choices
assumed when calculating incremental cost were HFC-410A, HFC-407C and HC-290 (propane)
refrigerants.
42.
A higher significance than expected is associated with the incremental operating costs,
which are paid based on the incremental, eligible cost difference in the operating cost of the
manufacturing plant and are therefore proportional to the duration for which they are being paid.
The Executive Committee defined different durations for the incremental operating costs for
different sectors and sub-sectors. These ranged from zero months to 48 months; guidelines
assigned duration to the commercial sector of 24 months, but the decision specified that
guidelines would not be valid for HCFCs phase-out projects. For the air-conditioning and chiller
sub-sectors, durations were never determined. Therefore, for the refrigeration and
air-conditioning sector all incremental operating costs calculations have been carried out on the
basis of one year, i.e. as incremental operating costs per annum, of to allow easy conversion to
any duration of incremental operating costs that the Executive Committee might consider. The
Secretariat would like to explicitly point out that this is the exclusive reason to show this specific
duration, and that there is no reason to prefer this duration to any other duration the Executive
Committee might wish to consider.
43.
It should be noted that for the refrigeration and air-conditioning sub-sectors, the
estimation of incremental operating costs at the present time associated with very high
uncertainties is highly problematic. While in this paper significant efforts have been undertaken
to arrive at realistic estimates, e.g. by using historical data, the error margin in the estimates of
incremental operating costs for this Annex remains significant, and the values should only be
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looked at as indicative. Better data will only be available once the Secretariat can actually fully
assess cost data, e.g. during the review of a project proposal.
44.
It should be noted that for the use of several alternative technologies, calculation of
incremental operating costs for components (compressor, heat exchangers, etc.) in the context of
this paper cannot sufficiently take into account the issue of energy efficiency. For example, for
the new technology of HFC-410A, the technological gap between previous (HCFC-22) designs
and the newly developed (HFC-410A) technology is considerably larger than in the case of
CFC-12 to HFC-134a. In order to achieve comparable energy efficiency, or to increase energy
efficiency, the balance between the characteristics of the various components need to be
established anew, and changes in several components might be necessary. For the purpose of this
paper, cost-effective solutions with an assumed likeliness of achieving similar energy efficiency
have been used, based on discussions with experts. However, this presents a considerable
uncertainty because of two reasons:
(a)

The actual costs experienced and reported in publicly accessible documentation
combine costs related to the conversion with the cost for technological upgrades.
It is difficult to separate out the different cost elements, in particular because the
cost know-how forms an important part of the intellectual property of an
enterprise; and

(b)

Paragraph 11 (b) of decision XIX/6 of the Meeting of the Parties requested the
Executive Committee, when developing and applying funding criteria for projects
and programmes, to give priority to cost-effective projects and programmes which
focus on, inter alia, substitutes and alternatives that minimize other impacts on
the environment, including on the climate, taking into account global-warming
potential, energy use and other relevant factors. As pointed out above,
conversions which did take place in Article 5 countries for export to non-Article 5
countries have achieved gains in energy efficiency on the expense of higher
operating costs. It remains so far unknown whether and how the Executive
Committee will deal with the issue of incremental operating costs if those are
related to, inter alia, energy efficiency improvements.

45.
The incremental cost of compressor is an important component of overall production
cost. The Executive Committee dedicated a great deal of attention to the issue of incremental
cost for compressors while dealing with CFC phase-out in the refrigeration sector. The existing
policy allows an Article 5 country to claim either incremental operating costs of the compressor
or the cost of conversion of its compressor manufacturing facilities, or both on a proportional
basis. The Article 5 country has to make a decision regarding its approach and inform the
Executive Committee. Currently, several Article 5 countries have compressor production
facilities for air-conditioning equipment. Related compressor manufacturing conversion costs are
not assessed in this paper.
Incremental cost in manufacturing room and mini-split air-conditioning units
46.
As an example, a hypothetical conversion of a production line manufacturing
250,000 units per year of room/mini-split air-conditioners of 4 kW cooling capacity has been
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considered for calculation of incremental capital costs and incremental operating costs, assuming
a conversion to HFC-410A, R-407C and R-290 (propane) refrigerants. It is assumed that
production is set up for three shifts, 250 working days in a year. All the costs are estimates made
on certain assumptions and judgments on the basis of experience from conversion from CFC-12
to HFC-134a in the domestic refrigeration sector.
Conversion to HFC-410A refrigerant technology
47.
Incremental capital costs associated with the replacement and/or adaptation (retrofit) of
production equipment will not vary significantly in production of room and split ductless
air-conditioning units. Therefore, these two categories of product are considered as one case
study. Incremental capital costs are related to the cost of model redesign, investment in new
refrigerant and leak detecting equipment, retooling of the production line, including adaptation of
the evacuation system, technology transfer, training, commissioning and engineering.
Incremental capital costs are calculated in the range of US $275,000 (Scenario 1) to
US $950,000 (Scenario 2) depending on the availability of the new design, the baseline and
set-up of the production line.
48.
Incremental operating costs (IOC), however, are closely related to the capacity of the
air-conditioning units increasing with higher capacity due to the increased size and cost of the
compressor, amount of the refrigerant charge and additional material used. Incremental operating
costs will need to be adjusted to reflect particular characteristics of the manufactured product.
Incremental operating costs in the manufacturing of ducted commercial and packaged air
conditioners may be significantly different from residential air conditioners. The border line
between residential and commercial applications is established by ASHRAE (American Society
of Heating, Refrigerating and Air-Conditioning Engineers) at 19 kW of cooling capacity. These
units are being typically installed by contractors, including the charging of the system after the
ducting and piping was completed according to the customer requirements. While the
manufacturer therefore does not incur incremental costs associated with higher priced refrigerant,
there is incremental cost associated to the higher price of compressors.
49.

Incremental operating cost is calculated on the basis of the following assumptions:
(a)

The average charge in the room air-conditioner is 1.35 kg of HCFC-22 similar to
the charge used in the HCFCs Study for China;

(b)

The baseline cooling capacity is 4 kW;

(c)

The price of HCFC-22 is US $1.4/kg (HCFCs Study for China);

(d)

The charge of HFC-410A will be 10 per cent less than the baseline (1.21 kg);

(e)

The price of HFC-410A is US $13.8/kg (HCFCs Study for China);

(f)

Savings in the cost of material due to reduction in size of heat exchanger are
estimated and included;
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(g)

Incremental cost of compressor is estimated at US $5.00 on the basis of
consultations with industry experts (Scenario 1). The incremental cost of
compressor in the HCFCs Study for China is calculated as a surplus of
US $27.62 in the price of HFC-410A/HFC-407C compressor over the average
price of HCFC-22-based compressor (Scenario 2); and

(h)

Estimated savings due to size reduction of heat exchangers by 3 square feet,
resulting in savings of US $10.00.

50.
The energy efficiency ratio (EER) of HFC-410A-based unit exceeds the EER of a
HCFC-22 unit by about 5 per cent (an average conservative estimate). There is a potential for
further improvements in the system efficiency and costs through use of smaller diameter tubes,
use of micro-channel technology, additional compressor optimization and reducing of charge.
Energy savings have not been calculated as part of incremental operating costs.
51.
Incremental operating costs for duration of 12 months will range from
US $2,660,000 (Scenario 1) to US $8,320,000 (Scenario 2). The following table shows the
results of calculations of incremental costs:
Table 5: Incremental cost of conversion of the production line
of 250,000 unit per year to HFC-410A refrigerant (estimate)
Category of incremental cost (US $)
Incremental capital cost
Incremental operating cost/year

Scenario 1
275,000
2,660,000

Scenario 2
950,000
8,320,000

Conversion to HFC-407C refrigerant technology
52.
Since the working pressure of HFC-407C is very close to HCFC-22 refrigerant, only
minor changes are expected in the design of the product and the manufacturing process.
Incremental capital costs associated with the replacement and/or adaptation (retrofit) of
production equipment will not vary significantly in production of room and split ductless
air-conditioning units. The incremental capital costs for conversion of a production line of
250,000 unit/year capacity to HFC-407 blend have been calculated to be within the range of
US $190,000 to US $250,000, depending on the local availability of testing facilities at the
enterprise. For comparison, the incremental cost of conversion (rebuilding) of the production line
of 500,000 unit/yr capacity to HFC-410A/HFC-407C refrigerants is estimated to be
US $104,000 in the HCFCs Study for China, excluding costs of model redesign.
53.
Incremental operating costs for the category of room and split ductless air-conditioning
products is calculated on the following assumptions:
(a)

The average charge in the room air-conditioner is 1.35 kg of HCFC-22 similar to
the charge used in the HCFCs Study for China;

(b)

The baseline cooling capacity is 4 kW;
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(c)

The price of HCFC-22 is US $1.4/kg (HCFCs Study for China);

(d)

The charge of HFC-407C will be 5 per cent less than the baseline (1.28 kg);

(e)

The price of HFC-407C is US $10.77/kg (HCFCs Study for China); and

(f)

The incremental cost for HFC-407C compressor of US $5.0/unit has been used in
the incremental operating costs calculations as an indicative only. HCFCs Study
for China indicates to a significantly higher surplus of R407C compressor over
HCFC-22 compressor. This scenario has not been considered. The existing price
difference for HCFC-22 and HFC-407C compressors needs further investigation.

54.
The annual incremental operating costs will be US $4,250,000. Table 6 shows
calculations of incremental costs:
Table 6: Incremental cost of conversion of the production line of
250,000 units per year to HFC-407C refrigerant (estimate)
Category of incremental cost (US $)
Incremental capital cost
Incremental operating cost/year

Scenario 1
190,000
4,250,000

Scenario 2
250,000
4,250,000

Conversion to hydrocarbon alternative technology
55.
For the purpose of calculation of incremental costs, the conversion of production of a
small room air-conditioner of 1 kW cooling capacity is considered from HCFC-22 to HC-290
(propane) refrigerant. The refrigerant charge would be about 150 g which might be acceptable in
some countries meeting the established safety standards. The capacity of a production line is
assumed to be 250,000 units a year. It is assumed that compressors equipped with the necessary
electrical features are commercially available.
56.
The incremental capital costs will cover the cost of model redesign or alternatively the
technology transfer fee, new refrigerant charging boards incorporating the necessary safety
features, a refrigerant transfer system, the installation of gas detecting and ventilation systems,
new leak detectors, refrigerant storage, training and safety inspection. Incremental capital costs
are calculated within the range of US $545,000 and US $670,000.
57.
Incremental operating costs for the small room air-conditioner are calculated on the
following assumptions:
(a)

The average charge in the room air-conditioner is 1.0 kg of HCFC-22;

(b)

The baseline cooling capacity is 1.0 kW;

(c)

The price of HCFC-22 is US $1.4/kg (HCFCs Study for China);

(d)

The charge of HC-290 will be 0.15 kg;
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(e)

The price of HC-290 (refrigeration grade) is US $27.6/kg (HCFCs Study for
China). The high price of refrigeration grade propane in China is due to low
demand and is likely to be substantially reduced in the future if R290 technology
is widely accepted and commercially used;

(f)

The incremental cost of the HC-290 compressor plus the incremental cost to
upgrade electrical components to meet safety requirements amount to
US $15/unit, based on information received by a manufacturer; and

(g)

The incremental operating costs for duration of 12 months amounts to
US $4,312,000.

58.
The result of an estimation of the total incremental cost of the conversion of a production
line of 250,000 units’ capacity to R290 refrigerant is shown in Table 7.
Table 7: Incremental cost of conversion of the production line
of 250,000 unit per year to HC-290 refrigerant (estimate)
Category of incremental cost (US $)
Incremental capital cost
Incremental operating cost/year

Scenario 1
545,000
4,312,000

Scenario 2
670,000
4,312,000

Conversion of manufacturing of ducted commercial and packaged air-conditioners
59.
Incremental capital costs have been calculated for the conversion of a manufacturing
facility producing 1000 units of ducted split residential and commercial air conditioners of an
average 15 kW cooling capacity and 100 units of packaged commercial units of 70 kW cooling
capacity. Two HFC alternative refrigerants are considered: HFC-410A and HFC-407C. Ducted
commercial and packaged air-conditioners are being typically installed by contractors with
charging the system after the ducting and piping was completed according to the customer
requirements
Conversion to HFC-410A refrigerant technology
60.
Incremental capital costs for conversion of a production line of ducted commercial and
packaged air conditioners to HFC-410A refrigerant primarily will involve costs associated with
redesign, prototyping, pilot scale production and test trials to accommodate a higher working
pressure of a new refrigerant in the design as well as cost for retooling, leak detector, and
adaptation of the evacuation system. No or low cost will be associated with refrigerant charging
equipment since no refrigerant charging operations are entailed on a production site.
61.
The incremental capital costs are estimated to be in the range of US $145,000 and
US $245,000.
62.
The manufacturer will not incur incremental costs associated with higher priced
refrigerant. There will be savings in the cost of heat exchanger material. The incremental cost for
compressors, new filter/dryer and new expansion valve will be part of the incremental operating
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costs. The incremental operating costs for both parts of production are estimated to be
US $36,000. The results of an estimation of the incremental costs are shown in the following
table.
Table 8: Incremental cost of conversion of manufacturing of ducted
commercial and packaged air-conditioners to HFC-410A
Category of incremental cost (US $)
Incremental capital cost
Incremental operating cost/year

Scenario 1
145,000
36,000

Scenario 2
245,000
36,000

Conversion to HFC-407C refrigerant technology
63.
Since the working pressure of HFC-407C is very close to HCFC-22 refrigerant, there are
limited changes in the design of the product and the manufacturing process. This factor might be
especially important for conversion of the higher capacity range equipment. The incremental
capital costs are calculated to be in the range US $80,000 to US $100,000.
64.
Incremental operating costs involve higher price of compressors, and a new filter/dryer,
amounting to US $30,000. The incremental costs are shown in the following table.
Table 9: Incremental cost of conversion of manufacturing of ducted commercial
and packaged air-conditioners to HFC-407C (estimate)
Category of incremental cost (US $)
Incremental capital cost
Incremental operating cost/year

Scenario 1
80,000
30,000

Scenario 2
100,000
30,000

Chillers
Conversion of manufacturing of chillers to HFC-410A refrigerant
65.
The conversion of the manufacturing line of HCFC-22 500 kW water cooled chillers
equipped with screw compressors is considered as an example. The direct expansion evaporator
is assumed to the part of the system design. The alternative refrigerant is HFC-410A. The annual
output is assumed to be 200 units.
66.
Incremental capital costs for conversion of a production line of screw chillers of
500 kW capacity has been calculated using assumed costs since the Secretariat has never
assessed the conversion of chiller production. The incremental capital costs include the cost of
redesigning, prototyping, pilot scale production, test trials, set of equipment for manufacturing
the HFC-410A prototype and training. The incremental capital costs are estimated between
US $80,000 and US $300,000 depending on the source of the new design.
67.
These units are typically being installed by contractors, with charging of the system after
the ducting and piping is completed according to the customer’s requirements. Therefore, the
manufacturer does not incur incremental costs associated with higher priced HFC-410A
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refrigerant. The incremental cost for compressors is the major incremental operating cost item. In
manufacturing of units of about 500 kW cooling capacity, the components will need to have a
higher pressure rating than for HCFC-22. This moderate additional cost is likely to be offset by
the lower cost for the screw compressor. The total incremental operating costs per unit for this
category of air-conditioning will therefore be likely zero. Consequently, the annual incremental
operating costs resulting from conversion of production of 200 units would be also zero. The
incremental costs are shown in Table 10.
Table 10: Incremental cost of conversion of manufacturing of ducted commercial
and packaged air-conditioners to HFC-407C (estimate)
Category of incremental cost (US $)
Incremental capital cost
Incremental operating cost/year

Scenario 1
80,000
0

Scenario 2
300,000
0

Commercial refrigeration - stand-alone equipment
68.
As an example, the incremental cost has been calculated for the conversion of
manufacturing of stand-alone commercial-sized freezers of 1.0 kW cooling capacity to
HFC-404A refrigerant and beverage vending machines to propane refrigerant.
Conversion of manufacturing of stand-alone commercial-sized freezers to HFC-404A refrigerant
69.
HFC-404A is presently the preferred choice for medium and low temperature
applications. The conversion of a production line of 10,000 units per year will entail capital
incremental cost for model redesign, prototype trials, a new refrigerant charging board, a leak
detector, adaptation of the vacuum system, training and technical assistance amounting to
US $66,000. Incremental operating costs will cover the additional cost of new refrigerant with
the charge 0.75 kg/unit, compressor, capillary, and filter/dryer, amounting to US $140,000 per
year.
Conversion of manufacturing of small stand-alone commercial-sized freezers to R-290 (propane)
refrigerant
70.
HC-290 (propane) can be a choice in manufacturing of small commercial-sized freezers.
HC-290-based compressors are commercially available which are capable to provide up to
0.5 kW cooling capacity at evaporator temperature of -30 C. The refrigerant charge will not
exceed 0.15 kg determined as a safety threshold in such appliances by international regulations.
The conversion of a production line of 10,000 units per year will cover capital incremental cost
for model redesign associated with safety requirements, prototype trials, a new refrigerant
charging board designed for safe handling of flammable refrigerant, a new leak detector, safety
features in the production area, safety inspection, training and technical assistance amounting to
about US $320,000. The incremental operating costs will cover the additional cost of a
refrigerant charge of 0.15 kg/unit, compressor, incremental and the cost of specific electrical
components. On that basis the incremental operating cost is estimated to be within the range of
US $230,000 for twelve month duration, leading to a total incremental cost in the range of
US $550,000.
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Conversion of manufacturing of beverage vending machines to isobutane (R-600a) refrigerant
71.
Beverage coolers and small commercial refrigeration equipment based on hydrocarbon
(HC) refrigerants such as isobutene (HC-600a), propane (HC-290) or HC blends have been
developed in several non-Article 5 countries. Through developmental efforts, it was possible to
reduce the refrigerant charge to limits required by safety standards in several non-Article 5
countries. An example of conversion of a manufacturing facility with an annual output of
10,000 units was used for the calculation of incremental cost. The cooling capacity of the
refrigeration system is assumed to be 0.25 kW with the refrigerant charge of 0.25 kg.
72.
The incremental capital costs will cover the cost of model redesign or alternatively a
technology transfer fee, new refrigerant charging boards incorporating the necessary safety
features, a refrigerant transfer system, the installation of gas detecting and ventilation systems,
new leak detectors, refrigerant storage, training and safety inspection. The incremental capital
costs are estimated to be within the range of US $500,000 to US $800,000.
73.
The incremental operating costs will be associated with the higher price of the refrigerant,
new compressor and the cost of safety features in the design. The overall incremental operating
costs will be dependent on the source and availability of hydrocarbon compressors and
refrigerant. The annual incremental operating costs will be in the range US $150,000 to
US $200,000.
Table 11: Incremental cost of the conversion of manufacturing of
beverage vending machines to isobutane (R-600a) refrigerant
Category of incremental cost (US $)
Incremental capital cost
Incremental operating cost/year

Scenario 1
500,000
150,000

Scenario 2
800,000
200,000

Commercial refrigeration - condensing units
74.
Currently, HFC-404A is the leading choice of refrigerant in manufacturing new
condensing units. HFC-134a is also used mainly for medium temperature applications. The
incremental capital costs are estimated for the conversion of a production line of
5,000 condensing units a year. The cost will be associated with the redesign and testing of the
new product and the cost of new production equipment and retraining the personnel to handle
more hygroscopic lubricant. It is assumed that middle-sized companies have the in-house
technical expertise to cope with the redesign challenge. The estimated cost is within the range of
US $55,000 and US $60,000, depending on the baseline.
75.
In order to be eligible for both capital and operating costs from the Multilateral Fund, the
production at the particular enterprise needs to be recognized as one belonging to the
manufacturing sector. In its decision 31/45, the Executive Committee established Guidelines for
definition of the sub-sector for assembly, installation and charging of the refrigeration equipment
and the calculation of incremental operating costs. It is assumed that the company is considered
under the rules pertaining to the commercial refrigeration sector and eligible for incremental
operating costs. The cooling capacity of condensing units varies from 1 kW for deep freeze
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applications to 20 kW. For this cost estimation, the assumed compressor size is sufficient for a
refrigeration capacity of 5 kW, and the average charge to be 5 kg per system. The incremental
operating costs for one year duration are estimated in the range of US $390,000 to US $415,000
depending on the source of supply of new compressors. Table 12 presents the results of the
estimation of incremental costs.
Table 12: Incremental cost of the conversion of the manufacturing
of commercial refrigeration – condensing units (estimate)
Category of incremental cost (US $)
Incremental capital cost
Incremental operating cost/year

D.

Scenario 1
55,000
390,000

Scenario 2
60,000
415,000

SERVICE SECTOR

General considerations
76.
Consumption of HCFC-22 in the service sector is likely to take place in every
Article 5 country that has HCFC-22 equipment. In particular, HCFC-22 room air conditioners
can be assumed to exist in every but very few countries. Therefore it is safe to assume that, with
potential minor exceptions, every Article 5 country uses HCFC-22 for servicing.
77.
On an enterprise basis, the distinction between the service sector and the sub-sector for
assembly, installation and charging of the refrigeration equipment is very blurred; even the
distinction to the commercial refrigeration manufacturing sector is not always clear. It can be
assumed that a large number of smaller enterprises fall into service sector as well as into one or
both of the other categories and are likely to be addressed only through service sector activities
such as training and equipment support. Service sector activities were for most Article 5
countries addressed together with awareness, legislative and enforcement activities in RMPs and
TPMPs. This section of Annex IV is therefore also covering to some degree those activities.
78.
The service sector is particular in its very broad spectrum of enterprises covered, their
often informal structure, the large amount of enterprises and the small consumption per
enterprise. The service is predominantly performed at the customers’ site, i.e. not at the premises
of the service enterprise. Contrary to activities in the manufacturing sector, where the ODS
consumption of the beneficiary can be monitored, these characteristics make it virtually
impossible to monitor whether an enterprise phased out the use of HCFCs; the problem that their
customers might be dependent on continued use of HCFCs in the service of their equipment is a
sub-set of this issue. Experience indicates that instead of direct phase-out enforcement,
refrigerant supply and, in particular, refrigerant costs are the main drivers leading to phase-out of
ODS use in the service sector.
79.
Experience in the phase-out of CFCs suggests that if refrigeration manufacturing
enterprises and the service sector compete for a limited supply of refrigerant, the service sector is
likely to be able to pay higher refrigerant costs since it is easier to pass the costs onto the
consumer. This might indicate that in countries where both HCFC-22 refrigeration
manufacturing and servicing sectors are present, the contribution of the service sector for
phase-out will initially be low, and phase-out will predominantly be achieved in the
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manufacturing sectors. This is particularly important when planning phase-out activities to meet
the compliance targets of 2013 and 2015, and might lead to a differentiation in activities in the
service sector between countries with and without a HCFC-22 refrigeration manufacturing
sector.
80.
Approaches to reduce supply are performed on a national level by restricting imports or
requesting that a certain minimum amount of ODS produced has to be exported. Such
restrictions on the national level have become increasingly effective in the last few years.
Verification reports reviewed by the Secretariat demonstrate significant improvements in the
co-ordination between the NOU, licence issuing bodies, customs and importers. The monitoring
of imports is also improved greatly, and more and more countries are using a computerised data
basis for customs. It appears therefore likely that governments can control successfully the
HCFCs imports into their countries, and thus achieve compliance with their phase-out
obligations. Nevertheless, this can not be interpreted as removing the need for assistance to the
service sector because of two reasons:
(a)

The service sector is eligible for funding of incremental cost. The eligibility has
been established in the indicative list of incremental cost (“cost of providing
technical assistance to reduce consumption and unintended emission of ozone
depleting substances”), as well as in the practice and guidelines of the Executive
Committee; and

(b)

It might be viewed as a precondition before a government takes regulatory action
to reduce the supply of HCFCs that there is an understanding that the country will
be able to cope with the reduced supplies. Activities for the service sector provide
the necessary assurance to governments.

81.
Some Article 5 countries have already completely phased out CFC consumption, the
remaining are implementing CFC phase-out activities in the servicing sector. These activities are
i.e., customs officers and technicians are being trained; training centres are being properly
equipped; refrigeration associations and project monitoring units have been established; and
recovery/recycling, retrofits and other technical assistance programmes are also under
implementation. Activities in the service sector related to HCFCs phase-out commencing at
about the time of the CFC phase-out will maintain the momentum gained and capacity
established beyond 2010 and will thus facilitate the cost effective phase-out of HCFCs.
82.
Every HCFC-22 dependent refrigeration system imported into an Article 5 country will
lead to a broadening of the HCFC-22 dependent equipment base and will subsequently lead to
the need of HCFC-22 for service, to the need for retrofit or to premature retirement. It is
therefore meaningful to consider how to avoid growth of and, subsequently, reduce the size of
the HCFC-22 equipment base. This might require import restrictions, taxing of equipment and/or
subsidies/tax breaks for equipment operating with HCFC-22 alternatives. The earlier such
restrictions and incentives are decided upon by a government, the easier will be the transition
away from HCFC-22 consumption in the service sector. Such legislative measures can be
effective only under the circumstances when HCFCs-free refrigeration equipment is made
available at a competitive price. Timely conversion of refrigeration equipment manufacturing
facilities existing in some Article 5 countries might facilitate meeting the demand for

24

UNEP/OzL.Pro/ExCom/55/47
Annex IV
non-HCFCs equipment and reduce the dependence on HCFC-22 refrigerant in all Article 5
countries.
83.
A number of activities in the service sector, in particular the non-investment activities,
are recurring activities. Customs officers and, on a slower rate, refrigeration technicians are
rotating out of their jobs, new arrivals need to be trained. In addition, training might need
repetition or amendments relating to new developments. During CFC phase-out, service sector
activities occurred on a large scale from about 1995 on, i.e. from 15 years before the final
phase-out. Due to the need to achieve significant consumption reductions in the service sector in
more than 70 6 of the Article 5 countries from 2010 onwards to comply with the 2013 and 2015
reduction steps, such activities will commence 30 years before the final phase-out date. The
recurring nature of many activities and the long duration until final phase-out might suggest
assessing which might be the best approaches to achieve sustainable, cost effective support for
the service sector; these might differ from previously used approaches.
Existing experience
84.
Phasing out CFC use in the refrigeration servicing sector has long been one of the
Executive Committee’s priorities. The Executive Committee was approving training programmes
for refrigeration technicians, and recovery and recycling projects for this purpose as early as
1991. Since then, recovery and recycling projects and stand-alone training programmes have
been replaced by refrigerant management plans (RMPs) and more recently by national/terminal
phase-out management plans (NPPs/TPMPs) which has been a tool used by Article 5 countries to
achieve compliance with the control measures established by the Montreal Protocol 7 .
85.
At its 31st Meeting, the Executive Committee decided on the modalities for approving
funding for the preparation and implementation of RMP projects (decision 31/48). Subsequently,
at its 45th Meeting the Executive Committee decided to approve further funding for phasing out
CFC consumption post-2007 period (i.e., 15 per cent of the CFC consumption baseline) in LVC
countries through the preparation and implementation of terminal phase-out management plans
(TPMPs) (decision 45/54). Through this decision, the Executive Committee, inter alia,
established maximum funding levels on the basis of the CFC baseline consumption of LVC
countries on the understanding that individual project proposals would still need to demonstrate
that the funding level was necessary to achieve complete phase-out of CFCs.
86.
The total funding approved for stand alone training programmes for refrigeration service
technicians and customs officers, recovery and recycling projects and RMPs in all Article 5
countries amounts to US $52.7 million (i.e., US $29.6 million for LVC countries and
US $23.1 million for non-LVC countries). An additional US $235.0 million is associated with
TPMPs (for LVC countries) and national/sectoral phase-out plans (for non-LVC countries)
6

There are 70 Article 5 countries with HCFC-22 consumption below 150 metric tonnes (8.25 ODP tonnes) which is
believed to be predominantly or exclusively used in the refrigeration servicing sector.
7
At its 31st Meeting, the Executive Committee decided on the modalities for approving funding for the preparation
and implementation of RMP projects to achieve the 2005 and 2007 allowable levels of CFC consumption
(decision 31/48). Subsequently, at its 45th Meeting the Executive Committee decided to approve further funding for
phasing out CFC consumption post-2007 period (15 per cent of the CFC consumption baseline) in LVC countries
through the preparation and implementation of terminal phase-out management plans (TPMPs) (decision 45/54).
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addressing the total remaining consumption of CFCs, mainly used in the refrigeration servicing
sector. 8
Good practices in refrigeration
87.
The Multilateral Fund has invested significant funding in the improvement of
refrigeration servicing practices of CFC-based systems through the implementation of RMP and
TPMP activities. Servicing practices for CFC and HCFC based systems are very similar; in both
cases, there are additional measures that could be considered where appropriate to reduce
emissions from refrigeration equipment.
(a)

In many Article 5 countries preventive maintenance of air-conditioning and
refrigeration equipment is not a routine practice. Regular preventive maintenance
and repair of the system can significantly reduce the leakage rate; and

(b)

Substantial resources have been allocated for introduction of recovery and
recycling operations in Article 5 countries. Despite the introduction
predominantly for the purpose of CFC recovery and recycling, many countries
report higher amounts of HCFCs recovered/recycled than of CFCs; this might be
related to the fact that even small air-conditioning systems have significant
refrigerant content and that room air conditioners are often transported to a repair
location, where equipment is available. It could be assessed whether additional
efforts are meaningful to optimise the usefulness of recovery and recycling of
HCFC-22; these might include better monitoring and creating appropriate
incentives for owners of equipment and servicing technicians.

Retrofit and replacement activities in end-user sector
88.
The HCFC-22 equipment base can be reduced by retrofit of HCFC-22 equipment,
reducing future service demand and, in certain cases, making recovered HCFC-22 from the
converted equipment available to the service sector. This is particularly relevant for equipment in
commercial refrigeration. Conversions and retrofit activities in the end-user sector have been
defined in decision 32/28. In addition, it appears meaningful to expect certain circumstances
which must prevail before priority can be accorded to end-user conversions. Such potential preconditions for the funding of retrofitting activities might be e.g. that the country has banned the
production and import of new HCFC equipment, or that the costs for using HCFC is
comparatively higher than the costs of alternative technologies available in the country. For the
next years until 2015, it is unlikely that these circumstances prevail in a significant number of
countries; nevertheless, some additional considerations are provided below.
89.
In order to assess whether a retrofit is meaningful, the remaining life-time of each system
needs to be considered and a cost-benefit analysis should be performed. Since HFC alternatives
are presently more costly than HCFC-22, there is a significant risk of a reverse retrofit back to
HCFC-22. There are several possibilities to provide incentives against a reverse retrofit, which
8

Several national phase-out plans and a few TPMPs address small amounts of CFCs used in small foam and
refrigeration manufacturing enterprises or small amounts of other ODSs, mainly CTC and/or TCA
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need to be integrated into the design of the retrofit scheme; these would include long-term
subsidies and long-term monitoring of the equipment. The retrofit schemes currently used would
similarly subsidize the installation of new equipment with alternative technologies.
90.
The administration of retrofit incentive projects is complex since inherently they provide
a large incentive for inappropriate use, and require therefore careful monitoring of activities
related to relatively small amounts of funding to ensure eligibility and sustainability. The
Secretariat calculated in detail the costs associated with retrofits and came to a cost effectiveness
of between US $300/kg ODP and US $650/kg ODP (US $16.50 and US $35.75/kg, respectively)
for the actual retrofit alone, i.e. without accounting for administrative procedures. This figure is
based on the assumption that the Multilateral Fund would cover 50 per cent of the costs, and the
equipment owner the remaining, as is the case in existing retrofit schemes.
Cost information
91.
The costing of HCFCs phase-out plans in the refrigeration servicing sector is influenced
significantly by the prevailing circumstances in the country concerned, such as the size of the
country in terms of population and surface area and the geographical distribution of the main
economic activities; the actual amounts of HCFCs consumed in the servicing sector by type of
equipment; and the characteristics of the refrigeration servicing sector including the number of
service workshops and their geographical distribution. At present, some of this basic information
is not available, and will only be known when Article 5 countries submit their HCFCs phase-out
plans.
92.
In spite of the limitations in the availability of information, the Secretariat has attempted
a preliminary estimate on the incremental costs based on the Multilateral Fund experience in
CFC phase-out activities. 9 The estimation is meant to cover the funding needs for service sector
activities and other non-investment activities until the 2015 reduction step, and was used
exclusively to provide an approximation of the potential costs so as to better inform the on-going
discussion of the Executive Committee. It was assumed that the service sector activities would
be targeted to enable a reduction of consumption in the service sector proportional to the
necessary national consumption. The level of detail in which the information is provided would
allow also understanding the financial implications if countries with a HCFC-22 equipment
manufacturing capacity would not commence service sector related activities immediately, but
would rather concentrate on their manufacturing sectors. The following estimate assumes
providing additional funding for reviewing ODS legislation, as well as training programmes at a
level of funding estimated according to the level of HCFCs consumption in the year 2006.
9

Since the inception of the Fund, the total funding approved by the Executive Committee for stand alone training
programmes for refrigeration service technicians and customs officers, recovery and recycling projects and RMPs in
all Article 5 countries amounts to US $52.7 million (i.e., US $29.6 million for LVC countries and US $23.1 million
for non-LVC countries). An additional US $235.0 million is associated with TPMPs (for LVC countries) and
national/sectoral phase-out plans for non-LVC countries addressing the total remaining consumption of CFCs,
mainly used in the refrigeration servicing sector. Several national phase-out plans and a few TPMPs address small
amounts of CFCs used in small foam and refrigeration manufacturing enterprises or small amounts of other ODSs,
mainly CTC and/or TCA.
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Further, funding for technical assistance estimated at US $18.20/kg ODP (US $1.00/kg) of
consumption, and additional funding (about 20 per cent of the total costs) for monitoring and
reporting are assumed. The details of this estimate are presented in Table 13 below.
Table 13: Cost estimate for the refrigeration service sector as well as legislative,
enforcement and monitoring activities to comply with the 2013 and 2015 HCFCs
reduction steps, by national HCFC-22 consumption in 2006 in metric tonnes
Consumption
(metric tonnes):
Activities (in US $):
Legislation
Custom training
Technicians training
Technical assistance
Monitoring
Total (in US $)

HCFC-22 consumption in 2006
Below 30 Up to 100 Up to 300 Up to 500
Up to
Up to
1,000
5,000
10,000
20,000
30,000
30,000
20,000
110,000

10,000
40,000
60,000
100,000
40,000
250,000

10,000
50,000
70,000
300,000
90,000
520,000

Above
8,000

20,000
30,000
50,000
50,000
80,000
60,000
80,000
120,000
140,000
160,000
100,000 160,000
240,000
300,000
400,000
500,000 1,000,000 5,000,000 8,000,000 11,000,000
140,000 250,000 1,000,000 1,700,000 2,300,000
820,000 1,520,000 6,410,000 10,190,000 13,940,000

-----
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ANNEX V
ENVIRONMENTAL ISSUES
V1.

Characteristics of the ‘functional unit’ approach

1.
One of the advantages of the ‘functional unit’ approach is a simplified and transparent
derivation of lifecycle impacts. It should be noted that, in contrast to an LCCP approach, the
purpose is not to calculate the precise climate impact for each and every application, but to
characterise these impacts to the extent that they can be used for the purpose of comparing
technologies. It is therefore desirable to fix as many of the potential variables as possible across a
sector or sub-sector and only allow those which have clear localised character (e.g. average
carbon loading of energy) to be modified routinely.
2.
In practice, the primary output from any ‘functional unit’ approach would be a
comparative assessment of lifecycle climate impacts taking into consideration the GWP of the
ODS substitutes involved, the charge size, the energy used in operation, the emission functions
through the various phases of the life-cycle and any efforts anticipated for recovery at end-oflife. The normal comparison would use the HCFC-based technology as the baseline, in order to
assess whether the alternative technology offers better or worse climate performance
V.2

Analysis made possible by the ‘functional unit’ approach

3.
Carrying this approach forward into a practical analysis, some alternative technologies
offer the capability of continuous adjustment. An example of such a technology would be
HCFC-245fa-blown foams, co-blown with CO2 (water). Since the level of co-blowing can, in
theory, at least, be modified between 0 and 100 per cent, it is possible to envisage a range of
climate impacts from ‘low-to-high’ associated with this range of technology options. At a certain
point (in this case about 43.3 per cent co-blowing with CO2 (water)) climate neutrality is reached
with the HCFC-141b technology being replaced, based on the outputs of the ‘functional unit’
analysis. It is proposed that this technology is referred to as a “reference technology” for the
transition and will be defined for each project or sector. Interestingly, the identity of the
‘reference technology’ is independent of the size of the enterprise being considered, since the
analysis is based on a ‘functional unit’.
4.
In some sectors, it may not be possible to identify a technology capable of continuous
adjustment. In such instances, the “reference technology” could be defined in terms of the closest
such technology to climate neutrality. Although this could be defined as the closest either side of
neutrality, some might prefer to see only those technologies with ‘better than neutral’ climate
performance adopted as “reference technologies”.
5.
By evaluating the cost of implementing the “reference technology” using the existing
Incremental Capital Cost (ICC) and Incremental Operating Cost (IOC) analysis, it is possible to
derive the cost of an ‘ozone only’ transition, where the climate impact is broadly neutral. The
analysis therefore delivers a cost per kilogramme of ODS phased-out (see graph below)
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Cost per tonne
Of CO2 saved

Project
Cost

Cost per kg
of ODS phased out

Reference Technology

Alternative Technology

6.
Against this benchmark any alternative technologies can be evaluated. In some instances
the cost of alternative technologies may be less, even in cases where they deliver a climate
benefit and there are no incremental costs. In other cases, such as that shown in the graph above,
the alternative technology might be more expensive. In such circumstances, it is appropriate to
consider the additional cost to be that required to achieve the additional climate benefit and a
cost per tonne of CO2 saved can be derived.
V.3

Possible funding mechanisms arising from the ‘functional unit’ approach

7.
The Executive Committee might like to evaluate the output of such analyses on a number
of different technology options for a project or programme in order to decide whether it is
appropriate to provide funding for additional climate benefits over and above the reference
scenario. To facilitate such an evaluation, there is a need to plot the unit cost of the saving in
carbon terms against the ‘potency’ of the measure (i.e. the amount of CO2 saved per kg of ODS
phased-out). The following graph illustrates what this analysis might look like.
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Technology/Project Option
A

B
Cost
per tonne
CO2 saved

C
$‘m’/per tonne CO2 saved

D

Amount of CO2 saved per kg of ODS phased-out

8.
Using this approach, Executive Committee members could make decisions on the criteria
for investment in additional climate benefits in terms of potency and climate benefit (as defined
by the shaded area). In the example shown above, Technology A might be a blowing agent
technology delivering poorer thermal performance, although being based on a low GWP blowing
agent, whereas Technology C might be a similar low GWP technology delivering better thermal
performance. It is useful to note, that this analysis would also take into consideration the size of
the project envisaged. Therefore, Technology C might be situated in the shaded area for a 50te/yr
plant, but outside of the shaded area (higher in terms of cost per tonne of CO2 saved) for a
10te/yr plant.
9.
Executive Committee members would have the ability to define these criteria by sector
and region, with the additional ability to cross-reference the cost of the savings against other
climate measures adopted by their own governments.
10.
Having considered all aspects, the Secretariat believes that it would provide best use of
Multilateral Funds to retain the existing ICC and IOC approaches in assessing the overall cost of
a project or programme rather than reward climate benefits through market-based mechanisms
based on carbon itself. However, it could be possible to use the upper bound of the permitted
investment ($‘m’/ per tonne CO2 saved) to drive cost effectiveness thresholds, as shown in the
diagram below:
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y=mx+c
Funding
Threshold

Where:
m = carbon cost limit from
previous graph
c = cost of phase-out of ODS/kg

Benefit

Dis-benefit
Neutrality

Climate Performance

11.
Such an approach would not only provide an incentive, in terms of funding threshold, for
climate benefits, but could also be used to determine lower thresholds for technologies creating
climate dis-benefits against those offered by the “reference technology”. However, the Executive
Committee would need to satisfy itself that such an approach would still meet the obligations of
the Multilateral Fund in terms of phasing out the relevant HCFC consumption targeted under
decision XIX/6
12.
As noted in earlier paragraphs, the ‘functional unit’ needs further evaluation across a
wider range of sectors to provide assurance that the basic methodology can be applied more
widely. The Secretariat therefore seeks the mandate to continue this work on the current path, or
as revised by the Executive Committee in order to present a more concrete set of proposals at a
future Meeting of the Executive Committee.
____

4

UNEP/OzL.Pro/ExCom/55/47
Annex VI
ANNEX VI
COMMENTS RECEIVED FROM MEMBERS OF THE EXECUTIVE COMMITTEE ON
DOCUMENT UNEP/OZL.PRO/EXCOM/54/54:
“Preliminary discussion paper providing analysis on all relevant cost considerations
surrounding the financing of HCFC phase-out (decision 53/37 (I))”
Comments from the German Constituency, 30 April 2008
We do understand the time constraints under which Document 54/54 was produced. We
therefore would like to propose the following considerations as constructive suggestions to
improve the paper.
General comments
1.
We thank the secretariat for presenting historic data, which is crucial for the identification
of a methodological approach. In fact we would appreciate an even more in-depth analysis of
historic cost developments under the MLF, not only averages, but tables providing more
fundamental background information 1 . Illustrating cost developments over time in the past could
help to support certain assumptions on future application of innovative solutions and typical
scenarios of cost adjustment for innovative technologies.
2.
An analysis of the incremental operating costs raises serious concerns on the role of
operational cost reimbursement. Operational costs appear to be detrimental in two ways,
•

By covering operational costs, the use of higher cost HFC substances with high GWP
(e.g. 245fa, 404a) may be promoted, instead of sustainable low GWP, low
environmental impact substances, which may require higher capital investment but
have subsequently lower operational costs and are overall cost effective, helping A 5
countries to keep product prices long term at a low level.

•

Providing more cash for high IOC’s of high GWP, HFC alternatives contradicts
economic decision making for sustainable investments. Even though cash
contributions of IOC’s will be granted only for a short period of two years, the
subsequent increase in production costs bears the high risk and economic incentive
for enterprises to pursue illegal, continued use of HCFCs.

In conclusion, the incentive provide from incremental operational cost in doc. 54/54 appears to
be in conflict with dec. XIX/6 by providing higher IOC’s for high GWP alternatives bearing a
high risk for illegal demand of HCFC. Therefore, in light of dec. XIX/6 in the case of the
HCFCs, IOC’s should not be eligible.

1

For example, comprehensive back ground tables could be provided on historic development of consumption
overall and in each individual (major) sub sectors (e.g. manufacturing, servicing), use of refrigerants in sub sectors,
most common replacements in a sub sector, prices, products, cost overview for sub sectors in relation to impact
ODP/GWP; alternative/technology; individual/multiyear/umbrella; ICC/IOCs; enterprise/production level;

1
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3.
Furthermore, as the price of alternative technologies will decrease over time, there
should be an option for flexibility over time.
4.
In general, calculations and developments of cost effectiveness thresholds in the
different sub sectors should be made more transparent. In some of the cost samples of doc 54/54
(ANNEX III and IV) the cost per kg ODS for HCFC’s are evaluated higher than historic costs
per kg ODS for CFC’s. It would be helpful to provide an analysis of the most cost effective sub
sector projects. This will necessarily include activities of the MYA, because the HCFC phase out
activities will be implemented within the frame work of Multiyear plans. Also, there might be
lessons to be learned by comparing historic cost differences between individual and sector plan
activities. Such comparison should pay specific attention to examples where long term low GWP
solutions where applied in various sub sector.
5.
Such exercise should include the influence of end-of-life scenarios. This would show
how replacements made at the equipment’s end-of-life and the loss of residual equipment value
would influence the incremental costs calculation.
Foam Sector
6.
The estimates provided in Annex III for incremental capital costs of low GWP
technologies seem to be too high. Unfortunately, the document does not disclose any sources,
references and authors to verify the validity of such information. During the EC HCFCworkshop in Montreal for example, suppliers indicated in their presentations that costs for low
GWP technologies could be less than half of those stated in ANNEX III of doc 54/54. Doc.
54/54 should take into account the latest development in CO2, ammonia and/or hydrocarbon
technology use for medium to small scale foaming and in refrigeration.
7.
Small scale users might be better served by concentrating the MLF support on system
house solutions rather than individual enterprise funding.
Refrigeration and air conditioning sector:
8.
Future Economies of scale need to be factored in. For example, cost differences for
compressors disappear when entering economies of scale through mass production. One cost
difference between 22 and HC technology for example is not due to the compressors, but
because of the need for additional ex-protected and safety components. These components
however should contribute only to marginal cost differences. Experiences exist (e.g. with the
Italian manufacturer Delonghi).
9.
Based on past experience, fund assistance could be more effective by providing long term
technology only to enterprises that demonstrate sustainable business patterns. Providing short
term (high GWP) solutions to enterprises that are obviously operating ad hoc and with short term
arrangements should be avoided. Criteria should be developed to assess these options, including
business rationalization. Experiences from evaluating National Phase Out and Sector Plans
indicate that a significant large number of enterprises funded in the past were apparently not
operating on long term basis. Specifically in the refrigeration manufacturing sector many small

2
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and medium enterprises have operated only on a temporary basis 2 . Considering the long time
period of the HCFC phase out, these situations must be dealt with appropriately while describing
eligibility of sub sector projects.
Environmental considerations and cost implications
10.
Decision XIX/6 calls for the Parties “to promote the selection of alternatives to HCFCs
that minimize environmental impacts, in particular impacts on climate as well as meeting other
health, safety and economic considerations”. Energy efficiency effects and respective savings of
different technologies need to be considered therefore in any discussion of relevant cost
considerations of funding HCFC projects. It should not be assumed however that the MLF
should fund additional costs that relate solely to climate benefits resulting from energy savings,
since this is not the purpose for which the MLF was established. Germany looks forward to
further discussion of this issue at Excom 55. For example, where there is a case for additionality
of the energy efficiency gains, consideration might be given to support countries to encourage
their enterprises to apply for CDM projects or seek finance through the voluntary carbon market
or through other sources. It will remain very important however to have an approach to assess
the cost-effectiveness of HCFC phase-out projects that is consistent with Decision XIX/6.
11.
It is for further consideration, whether the inclusion of TEWI or LCA in project analysis
is required. It would complicate the process of MLF project approval. On the other hand,
environmental considerations could be factored into threshold limits. For example, the higher
the GWP of an alternative, the lower the funding threshold would be to pay for it unless there
were significant compensating energy savings.
12.
In the continuing process of approving cost-effective HCFC phase out projects there
needs to be a mechanism in place ensuring responsible use of the funds for sustainable, overall
positive impact on climate as per dec. XIX/6.

2

For example in the various evaluation studies investigators have repeatedly found that small enterprises in the
refrigeration sector were closed down shortly after conversion.

3
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Comments from the Government of Lebanon
E-mail received on 30 April 2008
I refer to the ExCom document 54/54 appreciating an earliest revised version of this document to
be posted on the MLF website the soonest in order for a wider range of parties can be involved
and have enough time to read and discuss it before the OEWG meeting. Please find below my
general comments on this document:
1.
The paper contains substantial technical information, however, the crucial part of this
document limits itself to only investment costs for actual phase-out, we think that this document
should be more extensive in identifying all the relevant sources and categories of costs such as,
Initiation costs, Management costs and other Non-investment costs (i.e: Demo projects, cost for
preparation of HPMPs, costs for formulation of regulation and policy actions…..etc).
2.
Although HCFCs use is relatively low in the Aerosol, Firefighting and solvents, while the
document covers only the Foam and Refrigeration sectors, , a need for a revised detailed sectors
should be included.
3.
The document addresses Foam and Refrigeration sectors, with detailed technical
information on the alternatives, incremental operating costs, cost benefits…etc , however there
should be a demonstration of the technical and commercial viability of the technology options in
A5 situations.
4.
The stipulated freeze by 1-1-2013 is close, there is a need of combined efforts to assist
A5 countries to achieve this milestone, by considering guidelines for Demonstration projects
(Pilot projects) in order to better address the use of good cost-effective new technologies or
adaptation from existing technologies that will help in overcoming any potential delays for
reducing HCFC demand.
5.
More concrete guidance related to financing HCFC phase-out activities are needed in this
document.
6.
The document should propose initial fast-track investment projects, which could help in
providing early motivation to enterprises for participating in HCFC phase-out activities.
7.
The funding provided for CFC phase-out under the MLF has created infrastructures that
may to some degree facilitate HCFC phase-out. However the preliminary cost estimate for
phasing-out HCFCs is considered low compared to the CFCs phase-out cost (In general).
8.
Approval at the earliest of funding for phase-out activities, in particular in the servicing
sector, could maximize potential benefits from currently funded, or soon to be funded phase-out
activities.
9.
The document should provide a roadmap on how the information related to costs as
provided therein, can be translated into usable criteria for funding of projects in various
sector/sub-sectors.
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Comments from the Government of Dominican Republic
E-mail received on 30 April 2008
On behalf of Dominican Republic Delegation and in attention to the issue of Funds for HCFC
Demo and Pilot projects implementation that is supposed to be discussed at the 55th ExCom
meeting, we are sending to you our shared comments on it.
Considering the importance to A5 countries of testing new technologies which are not mature
nor available in developing countries so far, we consider as critical that the Secretariat develops
and includes draft funding criteria for pilot/demo projects, so ExCom members can consider such
criteria in the context of 54/54 doc discussions supposed to discuss at the 55th ExCom. Without
draft criteria being discussed at the 55th meeting, the ExCom will not be in the position to
consider Business Plan of such projects at the 56th meeting.
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Comments Submitted by Australia on behalf of Australia and Canada
E-mail received on 28 April 2008
Factual comments on the final draft study on the collection and treatment of unwanted
ODS in A5 and non-A5 countries prepared by ICF International
Page 2, Exhibit ES-1

The table should include “ticks” for Australia in the following columns:
•
Explicit requirement to recover refrigerant prior to building demolition –
Regulation 111(2)(c) of the Ozone Protection and Synthetic Greenhouse
Gas Management Regulations 1995 provides this explicit requirement
•
Standard for Refrigerant recovery at appliance servicing and disposal –
regulation 135 (Table 135 – Standards) provides that licence holders must
conform to Australian Standards 4211.1 and 4211.3 which require gas
removal from motor vehicle and commercial/domestic refrigeration
systems.
Page 11, line 34
The study mentions significant amounts of unwanted ODS in Article 5 countries
and even provides an estimated amount per country. This estimation needs to be
sourced or referenced. Assuming there is a source, it is doubtful if 5 tonnes per
country is "significant", especially considering that this amount has
accumulated over the 20+ years. As well, averaging an estimated total number
of unwanted ODS by the number of Article 5 countries can be very misleading.
Page 17, line 27
Australia should be included as a country that has compliance and verification
regimes in place at the government level. In the case of Australia, the
Australian Refrigeration Council conducts audits under contract and on behalf
of the Government.
Page 18, Exhibit 4-2
In relation to domestic appliances and MAC, Australia has a PSS $$ scheme in
place as per bulk.
Page 37, section 8.1
This section assumes a central government will be doing things. Private sector
considerations should be included here, for example, an international, freemarket mechanism for collecting, reclaiming and disposing of unwanted ODS
could also be an option.
Appendix
A
- Page 61, line 23 – delete reference to July 2005 and August 2005 amendments,
Australia
as these were very minor amendments.
Page 66 – A-Gas system box – this box appears incomplete, perhaps just a
formatting problem
Page 67 – PLASCON box – same problem
Page 67, footnote 19 – delete the estimation in brackets entirely, as this
estimation is unfounded.
Page 70 line 2 – delete “HFC”, so the phrase reads “as an increasing number of
systems…”
Page 73, line 26 – the proper name of the Act is the “Ozone Protection and
Synthetic Greenhouse Gas Management Act 1989”.
----
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Dear Ms. Maria Nolan,
In responding to. decisions made at the 54 th ExCom meeting regarding the "Preliminary
discussion paper providing analysis on all relevant cost considerations
surrounding lhe
financing of HCFC phase-out',
the Ministry of Environmental
Protection has consulled
relevant associations and industrial experts in the review of the above-mentioned
paper
and also asked the opirfions flora the opted members of China. Here I have the honor to
present you China's comments on thc document UNEP/OzL.Pro/ExConff54/54,
and we
hope these comments will be considered and helpful while the Secretariat makes revisloas
to the paper to be submitted to the next ExCom meeting. Please don't hesitate to contact
us in case you have any questions.
Sincerely

yours,

Wen Wumi
Deputy Director
FECO/MEP
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Comments
"Preliminary

on UNEP/OzL,ProfExCom/54/54

discussion

considerations

paper

surrounding

providing

analysis

thc financing

of HCFC

on al! relevant
phase-out

cost

(Decision

5Z/37(I))"

I. General
1. Thc paper mainly
and refrigeration
the aerosol

sectors, without touching

of HCFC-22,

such as HCFC-123

substances

account

will also have
information

smaller sectors including

and no detailed

and HCFC-133.

We understand

with

them

in our HCFC

should be included in this discussion

new potential

relevant

substitute

technologies,

that progress

more attention

3. There is a great difference
between

which leads to substantial
actual situation

that these sectors

phase-out

however,

efforts,

since we

is given to

sector. We have learned
as it is used in

countxies. Therefore,
in this discussion

we hope that

paper.

and the prices of solae

in the paper and thc situation

gaps between

and

their relay'mt

,Jctylittle attention

in some of thc cost calculations

what is written

has been made on other

of the CO2 technology

in the developed

would be given to this technology

the solvent sector,

sector, it talks maildy

of HCFCs,

such as CO2 in thc refrigeration

and applications

the foam

paper.

technologies,

has been made in the development

certain products

analysis

for a small part in the phase-out

to deal

2. While analyzing

chemicals

of two major sector, namely

sector, etc.; and in the analysis to the refrigeration

about the phase-out
HCFCs

covers the cost analysis

some of thc conclusions

we understand,

in thc paper and the

as we have known.

4. The recommendation

section in the discussion

way so that it could help the ExCom

paper should be in a more detailed

to make more concrete

decisions

to promote thc

HCFC phase out.

II. Executive
Para 1

summary

After the second

sentence

"These

HCFCs

are...in

the refrigeration

servicing

vv_

_u/uq

LUU_

sub-sector",

add one more line ", and a small portion

of them are used in sectors

including the solvent and aerosol sectors".

Para 2
In this paragraph
"a technology

and some later parts of this paper, methyl

appears

of A5 countries

to have high'prospects

enterprises

with this point. According
is no previous

example

to the presentations
Montreal,

promising

formate,

substitute

chemical,

therefore,

We would

performance

of HCFCs.

foam market, there
according

held on April 5-6 in

of foams,

Besides,

and will not have

as we know

that methyl

and we should consider the safety issues when using

we think

it is inappropriate

to list it as one of the m_dn

in the foam sector when there are no adequate

suggest that the Secretariat

is not appropriate

net_ds

with regard to the use of methyl formate, because

in the substitution

technologies

in China, the biggest

Meeting on HCFC Phase-out

will lead to poor insulation

furore

as

we are not so convinced

using methyl formate as blowing agent. In addition,

in the Technical

formate is a flammable
methyl

to our experience,

is considered

the foam production

and at lower costs". However,

there are some limitations

this technology

of meeting

formate

for the substitution

supporting

conduct a survey into this technology,
of HCFCs,

we should delete relevant

data.

and ii' it
part fr¢_m

the paper.

It is also mentioned
the situation

in this paragraph

is similar, and HFC and hydrocarbon

as we know, in most refrigeration
been

introduced

technology

that "For HCFC-22

sub-sectors,

commercially,

however,

in the refrigeration

replacements

are available,

some I-IFC technologies

for hydrocarbon,

is still quite limited and far from being introduced

sector,
' As far

have actuailly

the application

of tlfis

commercially,

Para 4
We can not agree with the first two sentences
give us the impression

that most

of the paragraph.

foam projects

the actual situation

will not need

These two sentences
any investment

on

equipment

ha future. However,

controlled

in future for their high OW'P, methyl formate and water based technologies

are limited

ha the use of areas because

sustainable

potential

technologies

substitute

of chair perfolmanee

technologies

will need substantial

is that the HFCs are likely to be

investment

and nature, and the m_st

maybe the hydrocarbons,

however,

in terms of equipment

replacement

these
and

dU/UG

LUU_

IDU_

k_A

safety related equipment.
small

enterprises

Therefore,

haven't

changed

in the conversion

from CFCs to HCFCs,

their

to

we can only have a better

sector after conducting
suggest

In addition,

and words

alternatives"

understanding

to change
like

the wording

"overall",

"no

high

pressure

of the slmation

the survey in the preparation

tile Secretariat

paragraph,

equipment

of the HPMP.

of the first

additional

two

funding"

some

machines.

of the whole

We would like to
sentences

of l his

and "most

of the

should be avoided,

Para S (a)
Before thc BxCom

has made

any new decisions

experiences for CFCs phase-out. In some sectors, due

should be based on the previous
to patent issues, the substitutes
main incremental

to HCFCs are really expensive,

costs for the industries

lOC, it will be difficulty

to the lOC, the cost calculath,ns

to implement

and enterprises

so that the lOC is die

in these sectors. And without

the projects.

Para 5 (b)
If we put equipment
approval

reaching

for the HCFC

governments

projects,

in the substitution

the useful life of equipment

example,

it will bring

to manage their compliance

are not so active

enterprises

the end of its user, il life as a recondition

will

policy

for some enterprises,

part in their production

and difficulty

of HCFCs,

and in addition,

the determination

issue, if we have a guideline

as an excuse
the equipment

to postpone
need retrofit

their

they have different

different times, but we will have problems

substitution.

For

is only a

line is very long;

sets of equipment

if we carry out projects

of

like this, 1he

or replacement

line while the life for the whole production

and for some other enterprises,

for lhe

efforts. We have learnt that most enterprises

is a complicated

use this

great risks

for project

purchased

in different

at

phases

in some of these enterprises.

Para
s (c)
We agree with the idea that different
applications
addition,
should

to provide

we would
also

technologies

incentives

CE thresholds

for the adoption

should

of hydrocarbon

llke to point out that in the non-appliance

encourage
by providing

then

enterprises

that

them with incentives

be applied

wish

to

in the cost.

go

to different

technologies.

In

foam sub-sector,

we

for the

hydrocarbon

Para 6
Regarding

the indicators

that the A$ countries
their HPMPs.

should

impacts,

take a comprehensive

Since the indicators

has made any decisions
compulsory

for environmental

we th/nk that it is appropriate

look at this issue while preparing

are not only for thc A5 eountrles,

on this issue, we think

env/ronmemal

indicators

the co-financing

issue,

the ExCom

before

should

the MOP

not apply _my

to the projects for A5 countries.

Para 7
Regarding
according

to the relevant

decisions

agree that the use of co-financing
to the 2013
difficulties

and 2015

in project

targets

we suggest

that these paragraphs

made by the 54 _ ExCom
modalities

since

to be revised

meeting.

And we fully

should not be applied for projects relaled

it will need a lot of time

and lead to some

implementation,

III. Foam sector
Para 19
The Article 5 countries

in line 5 should be non-Article

5 countries,

Para 22
As methyl formate
HFC and water-based

is flammable,

we think it should not be in the same category

with

systems.

Para 22 (a)
It should also be pointed
make necessary

out that according

changes to the eligibility

to Decision

XIX/6,

the ExCom

should

criteria W the second conversions.

Para 25, Table IL1
As far as we know, the water-based

systems

foam, as well as ill the panels and domestic
therefore,

are not suitable for substitution
and commercial

we suggest deleting the cost calculations

abovementioncd

sectors. And in China, water-based

in the pipes and integral skin foam sub-sectors.

4
T

refrigeration

for the water-based

in spray

applieatio_ts,
systems

systems have limited

in the

applicatio_

20/0_

2008

1U:03
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Para 27, Table II.2
The price for MDI is too low, and the USD

1.5/kg price has not been seen in the

market in the recent years. We've learnt that the price for MDI is similar in the global
market.

China has the capacity

relatively

low compared

to produce

MDI and the price for MDI in Chim_ is

to the other parts of the world. The current price

is arolmd

USD 3.44/kg.

The price for pentane

in the table is also low than the current market price. With the

growth in the oil price and the depreciation
China has doubled
current market

of the US dollar,

the price for pentane

from the one on which we did the CFC phase-out

price for pentaue

is around

USD 1.9/kg,

have to pay for a high transportation

fcc as pentane

chore/cats,

arrives

the price when pentane

projects.

in
The

and since the foam prices

has w be transported

at the manufacturing

as dangerous

enterprises

is mlteh

higher than the one when it leaves the producer.
Para 29-30 Table 11.3
We are not clear how lhese calculations

are made. Generally

conclusion

from the Table II.3 (in the Corrigendum)

converting

to pentane

cyclopentane,

alld cyclopcntane

to add more and better

retardants,

which has been noticed

in the production

provided

appliance

to cyclopantane

For every kilogram

pre-mixed

polyol

HCFC-141b.

substitute
1B/kg,

HCFC-141b

lead to an increase

of the enterprises.

enterprise

indicating

in the IOC

The following

its increase

agent, 7.4-7.7 kg of pre-mixed

Due to its performance

and MDI

namely

of MI)I and polyol,

of power, to change process agents aad

and these needs

for cyclopentane

We could make a calculation

main materials,

mount

to pentane or

dam is

in the lOC al[er

in its production:

of blowing

of MDI are needed.

that we will have IOC saving

the associated

the density of the foams and the consmnption

converting

we think the

is not correct. When converting

there are needs to increase

by a domestic

speaking,

the amounts

are 2.5°/, and 2.6%

needed

more

kg
_br

than lbr

based on the current market prices of these

LIDS 2/kg for pre-mixed
with cyclopemane

and nature,

polyol and 10.1-10.4

polyol and USD_.44/kg

will lead to an increase

for MDI, to

of IOC of USD

30/04 2008 16:10 FAX
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And for other rigid foam products,
IOC will be further increased.

IV. Refrigeration

since the need for retardant

will be greater, the

sector

Para 41
Though

the equipment

produced

by non-A5

with

HCFC-123,

countries

and tho quantifies

there are still a large number
countries.

HCFC-124

and HCFC-142b

are small compared

of users of these kinds of equipment

So the paper should also address

how the accelerated

are mainly

with HCFC-22,
in the developing

phase-out

of HCl:Cs

will impact these users.

Para 42
The last sentence

is not complete,

the air conditioning

because

though there are some large enterprises

sector, still, in the A$ countries, there are a large number

in

of SMEs

in this sector.

Para 46 (a)
The last sentence

of this paragraph

been successfully

used in refrigerators,

small commercial

refrigeration

for in some individual

is not so correct. It is sure that hydrocarbons
however,

equipments,

in the mobile

hydrocarbons

have

air conditioners

are not widely

and

used exeupt

products.

Para 49-52
In these paragraphs
not considered
technical
amount

paragraphs

the cost for equipment

assistance
of HCFCs

equipment

and relevant

is huge,

activities,

in Annex IV, the cost calculations

recycle,

there is no clear description

and the calculations

for servicing

is big and the number

and compared

with

CFCs,

HCFC-123

in paragraphs

and HCFC-124

servicing sector.

Para 56, Table IH.1

of users

the phase-out

servicing sector will face more and bigger challenges,
We mentioned

are relatively

low.

of the

Since

of these kinds
of HCFCs

the
of

in the

which will lead to higher costs.

above that we have to protect the fights oftha
equipment,

have

and we think

this should

users lor

be done

in the

30/04

2008

18:10

FAX

We are wondering

if it is still necessary

stepping out of the air conditioning
nature. The cost calculations
we would suggest
the conversion
refrigeration

projects

the

Refrigeration

refrigeration

is an important

following

information

Association

on

too low, and

for this sector.

In addition,

and

phase-out

there

in this paper. We believe

in the

are no

cost

that without

sector, it will pose great challenge

of HCFCs in the refrigeration

and

is obviously

adequately

of compressors

as it is

in performance

part in the HCFC

it is not mentioned

done in the compressor

smooth phase-out

got

but

for the conversion

conversion

We

for commercial

of compressors

R407 in the table

market due to its disadvantage

more detailed survey to be undertaken

sector,

calculations

to recommend

for the

sector.

the

cost

and the China Household

on the Annex IV to this paper (tho paragraphs

calculations
Appliances

mentioned

fi.om

thc

China

Association,

in below

maluly

refer to those in

Annex IV):
Para 56
Concerning

the IOC for the small air-conditioners,

the IOC for air-conditioners

with

we suggest that when caiculaiSug

R290 as the refrigerants,

the following

aspects

should also be considered:

1. The incremental

costs for the ak-conditioner

to meet the safety requirements.

inner electric control system in the air-conditioners

need to be improved,

the electric box cover must has airproof and fireproof quality,
parts must be explosion

2. The incremental
requirements.

costs for the installation

patent issue, the connecting

air-conditioners

recharging

the connecting
valves

and important

of the ak-conditioners
valves

should

electric

to meet thc safcty

be used, however,

due to

are expensive.

costs for after sales services. If the amount

with HCFC-22

dbrectly by drop-in

for example,

proof.

For example,

3. The incremental

] he

or HFC-410a

new refrigerants.

is not enough,

However,

of refrigerants

in the

they could be recharged

for air-conditioners

with R.?.90, the

is muoh more difficult and expensivu,
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In addition,

when making

the cost calculations

assumes the charge of refrigerant
the equipment

for conversions

to be 0.15kg, however,

to R290, the paper

we think that when converse

with lkg charge of HCFC-22 to R290, the charge should be 0.45kg.

Para58
The conversion

in the industrial

the conversion

to the ducted

compressors,

Regarding

and condensing

and commercial
commercial

namely

HFC-410A

these two technologies,

and packaged

sector mainly

air conditioners,

includes
chillers,

units.

the ducted commercial

considered,

refrigeration

and packaged

air conditioners,

and HFC-407C.

However,

except for servicing,

products

in the industrial

substitute

in this sector in HFC-410A

HFC-407C

and eonunerciai

two technologies

from the utilization

is seldom

refrigeration

are

sector

of

used in the new

now,

and the main

in the global market.

Para 59
Actually,

in the production

China, the refrigerant

of duc_ed commercial

charging

operations

and packaged

air conditioners

are done on the production

in

site.

i
I

Para60
The ICC is calculated

for the conversion

units of an average of 15 kW cooling
actual situation

is that the product

of a manu._acturing
I

facility producing

capacity or [e_,en lower capacity.

specifications

_d
[

quantifies

1000

However,

of production

the

of the

industries' are larger than the 1000/15kW capacxty. I
For ducted commercial
and packaged air eondifiox' 'ers, if we make

the calculation

assuming

10 production

that

specifications)
(including

one

compressors,

is 10-15%

has

higher

refi'igerant,

about $ 200,000
th_,

HCFC_22

testing, pilot production,

For chillers,

I000

sets

capacity

(15kW

and the average ICC is $ 2000 of ca, :h machine,

piping, etc.) totaling

prototype,

factory

the refrigerants

heat

exchar_

rs,

then we get the ICC

refrigeration

parts,

valves,

per year, and I he ICC here of a single machiue

machines.

And _he ICC (including

tooling equipmefi, t, training)

include

and

R134a

and R410A,

design

fees,

is about $300,000.

and the refrigerants

are

S

_g/uq

_UU_

IbZll

PB_

charged by manufacturers
design fees, prototype,

in china.

testing, pilot production,

the IOC is about $ 812.000
HCFC-22

The ICC here is

$ 610,000, including

approximatuly

tooling

equipment,

a year, with that of a single machine

training

utc. and

10-15% higher titan

machines.

Para 72
For commercial
prototype,

refrigeration

and condensing

testing, pilot production,

USD 300,000.

tooling equipment,

design fees,

training etc.) is approximalely

And the lOC is about USE) 75,000.

For the conversion
with the capacity
specifications,

units, the ICC (including

of the compressors,

if we calculate

the ICC for a production

of 2000 sets of 500kW capacity equipment

line

per year in 5 production

the ICC will amount to $460,000.

V. Other considerations

and co-financing

Para 68
We would suggest that this paragraph

be deleted.

Para 69-75
We would suggest that these paragraphs
made in the 54 :bExCom.

be revised

according

to relevant

decisions

VI. Recommendations
We suggest

that this section

account the following

should be reconsidered

and restructed,

and take ix,to

recommcndafions:

Para 76 (a)
We suggest

that before the ExCom

and the I-IPMP should

follow

makes new decisions

the previous

inehiding the duration for payment

of IOC, etc.

experience

for IOC, the pilot projects
in the phase-out

of CFCs

30/04
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Para 76 (b)
We would suggest that this paragraph

be deleted,

Para76 (c)
At present,

it is not applicable

funded projects.

to oppose

And the priorlQzation

rigid environmental

of these indicators

and could let the countries to take into consideration
different nature of respective

industries,

indicators

should also allow flexibility,

of their different

the availability

for IVlLF

country stm us,

of thc substitute

technologies,

etc,

Para 76 (d)
We agree with (il and think that the cut-offdate
will bring great difficulty

to the AS countries

future work, and policy principles
second conversions.

it

is

difficult

recommendation

and objective

issues to be considered

and
for

in the paper:

of this paper?

out in this paper that due to lack of experience
to

provide

appropriate

and cost calculations.

xecommendations

should

guidance

in

in I-ICFC phase-out,

terms

of

technology

We quite agree with this point and suggust

that the lqxCom approve some pilot projects
relevant cost information.
3. Detailed

for the HPMPs

it

And we would suggest deleting (ii).

the function

2. As it is pointed

in their preparation

should also be made clear as soon as possible

In addition, we suggest that the following
1. What's

should be decided soon, otherwise

to testify the technologies

be provided

regarding

how

and to gldn

the 56* ExCom

could review pilot projects.
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