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 إضافة 
 

 حالة والامتثال ال تقارير
 

  لإبلاغ.ل خاصةال متطلباتالذات  المشروعات عن قسم لإضافةھذه الوثيقة  تصدر
 

في الاجتماعات السابقة ت التي طلبذات المتطلبات الخاصة للإبلاغ والأنشطة المشروعات يتناول ھذا القسم   -1
  يتم ترتيب ھذه التقارير في الأجزاء التالية: واللجنة التنفيذية.  اھتماموتلك التي تتطلب 

 
  الھيدروكلوروفلوروكربونية مشروعات إيضاحية لإزالة المواد الجزء الرابع: 

  
وعامل ، والرغوة، المواد الكلوروفلوروكربونيةوإنتاج  لھالوناتلتقارير المراجعة المالية   الجزء الخامس: 

  ، 2التصنيع 
  في الصين المواد الكلوروفلوروكربونية على القائم خدمات التبريد والمذيبات وقطاعي 

 
  المواد الكلوروفلوروكربونيةالوطنية لإزالة خطط ال الجزء السادس: 

 
  بروميد الميثيل في غواتيمالامشروع إزالة  الجزء السابع: 

  
   ھاوالتخلص من المواد المستنفدة للأوزون نفاياتإدارة  الجزء الثامن: 

 
  تعبئة الموارد  الجزء التاسع:

  
  ، وتعليقات وتوصيات الأمانة.المحرز لتقدملكل جزء على وصف موجز يحتوي   -2
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  مشروعات إيضاحية لإزالة المواد الھيدروكلوروفلوروكربونيةالجزء الرابع: 
 

المواد  /22-تكنولوجيا المواد الھيدروكلوروفلوروكربونية لتحويل منلإيضاحي مشروع عالمي: 
في ذات الصلة بالنفخ فورمات الميثيل تكنولوجيا ب ثاني أكسيد الكربون إلى ب142-الھيدروكلوروفلوروكربونية

 .توفير الطاقةلتكنولوجيا المحدودة فاينينغر (نانجينغ)  شركة فيالمسحوبة بالضغط  البوليسترين  رغوةصناعة 
 

 خلفية 
 
مشروع إيضاحي للتحويل من تكنولوجيا المواد ، وافقت اللجنة التنفيذية على اجتماعھا الرابع والستينفي   -3

تكنولوجيا بإلى ثاني أكسيد الكربون  ب142-لوروفلوروكربونية/ المواد الھيدروك22-الھيدروكلوروفلوروكربونية
فورمات الميثيل ذات الصلة بالنفخ في صناعة رغوة البوليسترين  المسحوبة بالضغط في شركة فاينينغر (نانجينغ) 

ھدف المشروع ھو ). و64/47الإنمائي (القرار برنامج الأمم المتحدة  سينفذهي ، الذالمحدودة لتكنولوجيا توفير الطاقة
لعامل  للاستخدام كبديل صالح ذات الصلة بالنفخ فورمات الميثيلالموافقة على ثاني أكسيد الكربون بتكنولوجيا  منح

 ةالمستخدم ب142-/ المواد الھيدروكلوروفلوروكربونية22-المواد الھيدروكلوروفلوروكربونية التصنيع القائم على
  . المسحوبة بالضغطالبوليسترين  حاليا في صناعة رغوة 

  
. الإيضاحيالتقرير النھائي عن المشروع  الثالث والسبعينبرنامج الأمم المتحدة الإنمائي إلى الاجتماع قدم   -4

  ويرد التقرير الفني الكامل في المرفق الأول لھذه الوثيقة. 
 

 ملخص تنفيذي 
 
تشغيل وال المعدات والتركيب والتكليف،وشراء  لية: تقييم خطة التعديل التحديثي،نفذت الأنشطة التا  -5

  السلامة.على التشغيل و. والتدريب ةتقييم الجدوى الصناعيو واختبار الخصائص، التجريبي،
  
 شركة حدثتّ وفورمات الميثيل،المسحوبة بالضغط بثاني أكسيد الكربون  البوليسترينمن أجل إنتاج رغوة   -6

تم تقييم ومصنع الإنتاج. تحديثي لأنظمة التھوية والسلامة من الحرائق بأجرت تعديل الأصلي و ھاإنتاجخط فاينينغر 
وثاني أكسيد الكربون/فورمات وفورمات الميثيل، ذات الصلة بالنفخ التي تحتوي على ثاني أكسيد الكربون الأنظمة 
وفورمات ثاني أكسيد الكربون  صيغة ه يمكن تطبيقأنإلى برنامج الأمم المتحدة الإنمائي  وخلصالايثانول. الميثيل/
قوة الضغط والالتوصيل الحراري، ونظرا لقبول  رغوة البوليسترين المسحوبة بالضغط على تصنيع المجربةالميثيل 

أكسيد  دكعامل التصنيع ذو الصلة بالنفخ بثاني أكيمحدود. وتقرر أيضا أن استخدام فورمات الميثيل الالأكسجين و
  . رغوة البوليسترين المسحوبة بالضغطلوحات على عملية تجھيز  تأثير كبير لهليس  الكربون

 
تم و. 2015في عام  الشركةإلى تكاليف التشغيل التراكمية تجاريا، وسيتم صرف  الإنتاجيتم تشغيل خط   -7

 رغوة لوحات والايثانول في إنتاجثاني أكسيد الكربون لفورمات الميثيل مع التحقق من جدوى التطبيق الصناعي 
  .البوليسترين المسحوبة بالضغط

  
 1,557,635، منھا مبلغ دولار أمريكي 1,743,186 بقيمة تحويللالفعلية لتكاليف التشغيل التراكمية  كانت  -8

قدر و. الشركة من تمويلية مشاركة دولار أمريكي 185,551والصندوق المتعدد الأطراف  قدمهدولار أمريكي 
). 1(الجدول  دولار أمريكي 531,200 بقيمةالسنوية  التكاليف التشغيلية التراكمية برنامج الأمم المتحدة الإنمائي

  أولية. اكمية قيم من أن خط الإنتاج يعمل تجاريا، لا تزال التكاليف التشغيلية التر على الرغمو
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و فورمات الميثيل في رغوة تكنولوجيا ثاني أكسيد الكربون باستخدام المقدرة  تكاليف التشغيل التراكمية: 1الجدول 

  البوليسترين المسحوبة بالضغط

  (*) مصدر التكاليف التشغيلية التراكمية
  تكنولوجيا ثاني أكسيد الكربون  المواد الھيدروكلوروفلوروكربونيةتكنولوجيا 

ة سن الاستھلاك في
  واحدة (كجم)

 التكلفة (دولار أمريكي)
الاستھلاك في سنة 

  واحدة (كجم)
(دولار التكلفة 

 أمريكي)
 

  ب22/142-المواد الھيدروكلوروفلوروكربونية
200,000 380,000 -  

 13,200 120,000  - ثاني أكسيد الكربون
 180,000 80,000  - فورمات الميثيل

 3,600,000 (**) 2,000,000 2,900,000 2,000,000 الخام ادوالم
 3,793,200  3,280,000 المجموع

وثاني  ؛مغدولار أمريكي/ك 1,45المواد الخام (المواد المستصلحة): و ،مغدولار أمريكي/ك 1,9: ب22/142-المواد الھيدروكلوروفلوروكربونية (*)
دولار  1,8): الجديدة راتنج البوليسترين مادةالمواد الخام (و م،غدولار أمريكي/ك 2,25فورمات الميثيل: و م،غدولار أمريكي/ك 0,11أكسيد الكربون: 

 م. غكأمريكي/
التي تستخدم مادة راتنج وفورمات الميثيل  وصيغة ثاني أكسيد الكربونلمواد المستصلحة، ا التي تستخدمالمواد الھيدروكلوروفلوروكربونية  صيغ(**) 

 . التطبيقفي  البوليسترين الجديدة
 قدرتي ، التثاني أكسيد الكربون وفورمات الميثيلباللازمة للعمل اللھب الإضافية  مثبطاتالتكاليف التشغيلية التراكمية تكلفة حساب يشمل ملاحظة: لم 

 في المائة.  20زيادة سعر المنتج بنسبة حوالي ل
 
من طن  12,3 المواد الھيدروكلوروفلوروكربونية بقيمةاستھلاك  خفض عن الإيضاحيأسفر المشروع   -9

 وتطبيق ،من مكافئ ثاني أكسيد الكربون طن 420,250 بقيمةاستنفاد الأوزون وخفض الانبعاثات السنوية  قدرات
البوليسترين المسحوبة قطاع رغوة في  العاملة لشركاتوفعال من حيث التكلفة ومقبول لوتوافر بديل آمن بيئيا 

م ھذا المنتج في تطبيقات مختلفة؛ واعتماد استخداو؛ 5المادة  المدرجة في بلدانالغيرھا من في الصين وبالضغط 
  .رغوة البوليسترين المسحوبة بالضغط لوحاتمعايير السلامة في تصنيع 

  
 تعليقات الأمانة 

 
بدلا  الجديدة اد راتنج البوليسترينعلى أساس استخدام موتم التراكمية التشغيل تكاليف أن حساب  بعد ملاحظة  -10

المستصلحة المواد الخام  استخدام تستطيع المجربة تكنولوجياال تإذا كانعما من المواد المستصلحة، استفسرت الأمانة 
على كان التقييم بالرغم من أن أنه برنامج الأمم المتحدة الإنمائي د من الشركات في الصين. وأوضح حاجة العديحسب 
 جيداأداء الرغوة لن يكون أيضا استخدام مادة البوليسترين المستصلحة. ومع ذلك  من الممكنجديدة، المواد أساس ال

فاينينغر مادة البوليسترين المستصلحة. شركة نتاج في الإخط يستخدم حاليا والمواد الخام الجديدة. التي أنتجت بمثل 
 سوف تؤدي التكلفة بقيمةحة المواد المستصل التي تستخدمالأمانة أنه في حالة فاينينغر،  تذكر، وبناء عليه

)، إلى تحقيق 1(كما ھو موضح في الجدول رقم  دولار أمريكي 3,600,000بدلا من  دولار أمريكي 2,900,000
  .دولار أمريكي 186,800وفورات تشغيلية بقيمة 

  
أوضح برنامج الأمم ات اللھب المطلوبة للتكنولوجيا، عند تقديم توضيحات إضافية عن خصائص وتكلفة مثبط  -11

رغوة البوليسترين لوحات أن ومثبطات اللھب المستخدمة.  ت ھيكانأن مثبطات اللھب المبرومة المتحدة الإنمائي 
مثبطات اللھب  أضعافخمس  احتاجتالإيثانول بثاني أكسيد الكربون/فورمات الميثيل/المنتجة المسحوبة بالضغط 

في  20، مما يزيد من تكلفة المنتج بنحو المواد الھيدروكلوروفلوروكربونيةالتي تستخدم تكنولوجيا أكثر من تلك 
 التي أخذت بعين الاعتبار عامل النفخ 1بالإضافة إلى التكاليف التشغيلية التراكمية المحسوبة في الجدول ھذا والمائة. 
  .فقط

  
ھذه الشركات الأخرى لماد والتحديات الرئيسية في اعت الشروطمزيد من التفاصيل حول التقديم  عند  -12

  برنامج الأمم المتحدة الإنمائي أنه:أوضح ، 5المادة  المدرجة في بلدانال فيالتكنولوجيا 
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حيث البوليسترين المسحوبة بالضغط في الصين لتطبيقات رغوة يمكن استخدام ھذه التكنولوجيا   (أ)
 ،والسكك الحديدية للطرق،الجليد عزل (على سبيل المثال، صارمة  غيرالسلامة  تكون شروط

 المدرجة في بلدانالوفي غيرھا من والمناطق المرورية وغيرھا من تطبيقات الھندسة المدنية). 
  مواد البناء؛ شروطھم للسلامة لستخدامات على ستعتمد الا 5المادة 

 
، يمكن الاستوائيةالمناطق  بلدانفي وفي خطوط العرض العليا.  التكنولوجياھذه  استخداميمكن و  (ب)

منخفضة الغليان اللنقل والتخزين وذلك بسبب درجة لالتكنولوجيا باستخدام خزانات الضغط تطبيق 
العديد تفضل ضافية تزيد من التكاليف، الإبنود الھذه بما أن ). ودرجة مئوية 32فورمات الميثيل (ل

إزالة المواد  إدارةخطة التي ساعدتھا البوليسترين المسحوبة بالضغط من شركات رغوة 
التحويل إلى ثاني  ،فاينينغرلشركة الثاني  الخط ي ذلك في الصين، بما ف الھيدروكلوروفلوروكربونية

خرى الأسباب والأ. ثاني أكسيد الكربون وفورمات الميثيلوالإيثانول بدلا من  أكسيد الكربون
جيا وأن المواد المساعدة للتكنولو، ھي إمكانية الحصول عليهفورمات الميثيل على الإيثانول  لتفضيل

  في البلد؛ ومطلوبةمدروسة 
  

 الآمن لتكنولوجيا ثاني أكسيد الكربونل يكانت تكلفة المعدات وتكلفة التحوفي الوقت الحاضر، و  (ج)
ھذه أن وبما . المواد الھيدروكلوروفلوروكربونيةوفورمات الميثيل أعلى من تكلفة تكنولوجيا 

الصغيرة  الشركاتتكلفة، سيكون من الممكن استخدامھا في ال انخفضت، إذا مطلوبةالتكنولوجيا 
  والمتوسطة الحجم.

  
 برنامج الأمم المتحدة الإنمائي التقرير النھائي للمشروع نقحبعد معالجة جميع التعليقات التي أثارتھا الأمانة،   -13

  فقا لذلك. و الإيضاحي
 

 توصية الأمانة 
 

  :في التنفيذيةقد ترغب اللجنة   -14
  

المواد تكنولوجيا للتحويل من  الإيضاحيشير إلى التقرير النھائي عن المشروع أن ت  (أ)
ب إلى ثاني أكسيد 142-المواد الھيدروكلوروفلوروكربونية/ 22-الھيدروكلوروفلوروكربونية

المسحوبة البوليسترين  تصنيع رغوةفي ذات الصلة بالنفخ فورمات الميثيل تكنولوجيا مع الكربون 
 في الصين، الذي قدمهتوفير الطاقة لتكنولوجيا  المحدودة فاينينغر (نانجينغ)شركة في بالضغط 

برنامج الأمم المتحدة الإنمائي، والوارد في الوثيقة 
UNEP/OzL.Pro/ExCom/73/17/Add.1،  

  
عن ثاني لنظر في تقرير برنامج الأمم المتحدة الإنمائي من الوكالات الثنائية والمنفذة اطلب أن تو  (ب)

البوليسترين في صناعة رغوة بصفتھا تكنولوجيا ذات صلة بالنفخ وفورمات الميثيل أكسيد الكربون 
المدرجة  بلدانالعند مساعدة ، جنبا إلى جنب مع معلومات عن البدائل الأخرى، المسحوبة بالضغط

في تطبيقات رغوة المواد الھيدروكلوروفلوروكربونية  لإزالة المشروعاتفي إعداد  5المادة  في
  .البوليسترين المسحوبة بالضغط
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إلى البروبان  22-المواد الھيدروكلوروفلوروكربونية للتحويل من الإيضاحيالصين: التقرير النھائي عن المشروع 
  ميزھي.قوانغدونغ  والغرف  ھواءات مكيف  في شركتي ميديا لتصنيع

 
  

 خلفية 
 

مكيفات لتحويل صناعة  الإيضاحية للمشروعاتلتقرير النھائي الثالث والسبعين االيونيدو إلى الاجتماع قدمت   -15
ميديا  شركتي) في HC-290ن (إلى البروبا 22-المواد الھيدروكلوروفلوروكربونيةوالضواغط من الغرف ھواء 

التصديق  الإيضاحية تھدف إلى ت المشروعاتكانوالتوالي. على الغرف و قوانغدونغ ميزھي ھواء لتصنيع مكيف 
ضواغط. ويرد التقرير الكامل في المرفق الومكيفات ھواء الغرف في صناعة  كغاز تبريد HC-290استخدام  على

  الثاني لھذه الوثيقة. 
 

 ميديا شركة تحويل خط إنتاج أجھزة تكييف الھواء في 
 

  تقرير مرحلي 
 

 تسلامة المنتجات ومنحعلى تم الانتھاء من التفتيش و. ميدياشركة تحويل خط الإنتاج في تم الانتھاء من   -16
 مكيفات ھواء الغرف القائمة على توافقعلى الصين صدقت ھيئة التصديق في والوطني.  على الصعيد القبول اعتماد

HC-290  المعيار الوطنيمع GB4706.32 منتجات القابلة للاشتعال في  غازات التبريداستخدام ب، الذي يسمح
شھادات من جھات منح  HC-290مكيفات ھواء الغرف القائمة على  وتلقت . تكييف ھواء الغرف في السوق المحلية

  . أيضا الشھادات الدولية
 

 وأداء المنتج  الفنيتطبيق قابلية ال
 

ھي ) وستة نماذج ومتنقلةوحدة ومتغير التردد ال(وحدة HC-290  القائمة على وحداتالنوعين من  تم وضع  -17
لمواد لي لل المثتعتبر واحدة من البدائ HC-290بالجملة. وخلص التقرير إلى أن  للإنتاجمتاحة 

مكيفات ھواء الغرف القائمة  أداء واستوفى. تصنيع مكيفات ھواء الغرففي قطاع  22-الھيدروكلوروفلوروكربونية
في المائة من وحدات  19 -15 أعلى بنسبة المتنقلةنماذج الأداء والمعايير الوطنية والدولية.  شروط  HC-290على

R-410A ،استنادا و. أ 410-المواد الھيدروفلوروكربونية لوحدات مماثلة نماذج الوحدة المجزأة لتكييف الھواء وأن
 أعلى بنسبة HC-290 لمكيفات ھواء الغرف القائمة علىكفاءة الطاقة كانت  ،شركة ميدياأجرته الذي ختبار الاإلى 

  .22-الوحدات القائمة على المواد الھيدروكلوروفلوروكربونية في المائة من 12 -5
  

السلامة  خصائصإضافة  تتمو. غاز التبريد، تم تخفيض حجم شحنة للاشتعال HC-290قابلية لمعالجة   -18
وينبغي وضع . الانفجارحد المتسرب إلى التبريد وصل غاز المنتج لمنع  إلىالكشف عن التسرب واحتوائه  التي تشمل

 تسويق المنتجبالزبائن للسماح  مقر تركيب وصيانة الأجھزة فيالسلامة في التخزين والنقل والتدابير المزيد من 
 . بالكامل

  
  التراكميةالتكاليف 

 
دون ب وظلت الحادي والسبعينإلى الاجتماع  مكيفات ھواء الغرف لتصنيع التراكمية المال قدمت تكلفة رأس  -19

عملية المبادلات معدات : غالبا من العناصر التاليةتكلفة رأس المال التراكمية تغيير في التقرير النھائي. وكانت 
، والكشف عن التسرب HC-290 وإمداد تخزينشاملة معدات لتحويل خط التجميع وفي المائة)؛  62,08الحرارية (

في المائة)؛ ومعدات اختبار الأداء  29,74السلامة لمنطقة العمل ( تدابير، والتھوية وغيرھا من الشفطآلة وختبار، الاو
  في المائة).  8,18التشغيلي (
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 ة علىقائمتكييف مجزأة لكل وحدة لتصنيع وحدة  دولار أمريكي 41,95 بقيمة التراكمية تكاليف التشغيل  -20

HC 290 .21,31تركيب (الو دولار أمريكي) 16,33( التسرب الإلكترونيالزيادات الكبيرة في كاشف كانت و 
ومن المنتج،  ببدايةرتبط تكاليف التشغيل التراكمية يالسلامة. وذكر التقرير أن ارتفاع  شروط بسبب دولار أمريكي)

  . المستقبل في انخفاضھاالمتوقع 
 

  ميزھيقوانغدونغ  شركة اغط فيوالض إنتاجتحويل خط 
  

 تقرير مرحلي 
 

وتم تركيب وفحص جميع معدات ومرافق . 2013 /حزيرانفي يونيو الإنتاجتم الانتھاء من تحويل خط   -21
) وثلاثة نماذج التردد متغيروال وتم تصميم نوعين (الثابت. الإنتاج في مرحلة الإنتاج التجريبي. وكان خط المختبر

 المھمةتم أن توطني للصين. ومن المقرر المعيار ال شروطواستيفاء جميع  أصلي واحدنموذج وتم اختبار لضواغط. ل
  . 2014 /تشرين الثانينوفمبر المحول في الإنتاجخط ل ةالنھائي

 
 قابلية التطبيق الفني وأداء المنتج 

 
من الجھات  اوتم اعتمادھمع المعايير الوطنية والدولية،  HC-290 القائمة علىاغط وضالأداء يتوافق   -22

-HC القائمة علىاغط وضللكفاءة الطاقة ميزھي، تكون أجرته شركة قوانغدونغ  الذي ختبارالااستنادا إلى و. المعنية
 . 22-المواد الھيدروفلوروكربونيةعلى التي تعتمد لك في المئة أعلى من ت 5-2نسبة ب 290

  
  التراكميةالتكاليف 

 
تحديثھا تم و الحادي والسبعيناغط في الاجتماع وضاللتصنيع بيانات تكاليف رأس المال التراكمية قدمت   -23
من تكاليف  تكاليف رأس المال التراكمية غالبافي التقرير النھائي. وكانت دولار أمريكي)  694زيادة طفيفة (ب

التصميم، ومشاورة الخبراء  شاملة الفنيةلمائة)، والمساعدة في ا 89,46( التجميعتحويل خط لالمعدات اللازمة 
وقدمت بيانات تكاليف التشغيل في المائة).  2,15الإنتاج وتدريب الموظفين ( وتجريبفي المائة)،  8,39والاختبار (
تكاليف التشغيل يتم تمويل لم ولكل وحدة.  دولار أمريكي 7,57 بقيمةإلى ھذا الاجتماع في التقرير النھائي التراكمية 
  .التراكمية

  
 تعليقات الأمانة 

 
-HC الوحدة القائمة على لتطوير ضروروية مكيفات ھواء الغرف لتصنيع المشروعات الإيضاحيةكانت   -24

لاستراتيجية  ت ھذه المشروعات أساسا. وشكلفي الصين تكييف ھواء الغرف قطاع، واستخدام التكنولوجيا في 290
شركات الإيضاحي، بدأت معظم بناء على نتائج المشروع و. في الصينتكييف ھواء الغرف لخطة قطاع  الإزالة

. كما ھو مبين في HC-290تكنولوجيا في البحث والتطوير، وأنشطة التحويل باستخدام  تصنيع مكيفات ھواء الغرف
نتاج لتصنيع الإخطوط خطا من  13، يتم تحويل 1تكييف ھواء الغرفقطاع المرحلي عن الشريحة الثالثة من التقرير 

يتم إجراء المزيد من و. HC-290تكنولوجيا واغط إلى ضالنتاج لتصنيع الإخطوط من وثلاثة مكيفات ھواء الغرف 
بدعم و. المواد الھيدروكلوروفلوروكربونيةخطة إدارة إزالة  في سياق تنفيذ HC-290البحوث والتطوير على تطبيق 

-HCتكييف ھواء الغرف في قطاع  التصنيعشركات المزيد من تختار من المتوقع أن الفنية، من أنشطة المساعدة 
 . لإزالة المواد الھيدروكلوروفلوروكربونيةبديلة كتكنولوجيا  290

                                                      
  قةتقرير مرحلي عن المرحلة الأولى من خطة إدارة إزالة المواد الھيدروكلوروفلوروكربونية لقطاع تكييف ھواء الغرف للصين الوارد في الوثي   1



UNEP/OzL.Pro/ExCom/73/17/Add.1 
 
 

7 
 

إلى أي مدى ساھم ھذا في تحسين  تأثناء عملية التحويل وتساءل أنه أجري تحسين موسعالأمانة  ذكرت  -25
وفيما . في أغلب الأحيان تحويلات تصنيع معدات التبريدكان مطلوبا في  النظام تحسين أنباليونيدو  وأفادتالكفاءة. 
من و ميزھي  أجرته شركتي ميدياي الذإلى تحسين النظام  الكفاءة نتحس يعزى، الإيضاحيحالة المشروع  يخص

 قيودال تأثيرات كانت ضرورية لموازنةالتحسينات ھذه . في السنوات العديدة الأخيرة خلال البحث والتطوير
من أجل  HC-290 لوحدات تكييف ھواء الغرق القائمة على على أداء الطاقةشحن غازات التبريد  المفروضة على

 HC-290إلى  22-المواد الھيدروكلوروفلوروكربونية بسيط منغازات التبريد ال شحن وقد يتسببالمعايير.  استيفاء
. ويمكن تحقيق المزيد من 22-المواد الھيدروكلوروفلوروكربونية القائمة على  وحدةالمقارنة مع أضعف بالأداء في 

  في المعايير الدولية. الشحنالقيود المفروضة على حجم  تم تخفيفكفاءة إذا التحسين 
  

 ميديا شركة تحويل خط إنتاج أجھزة تكييف الھواء في 
 

دولار أمريكي لكل وحدة)، لاحظت  41,95محسوبة (ارتفاع تكاليف التشغيل التراكمية العلى الرغم من   -26
بتكاليف  علاقة مباشرة أن زيادة كفاءة الطاقة ليس لهاليونيدو  وأوضحتالأمانة أن توفير الطاقة لا يعتبر في الحساب. 

م الطاقة في استخدا أكثر كفاءة االعملاء منتجيفضل قد وفي صالح المستخدمين النھائيين.  الوفرأن و. التشغيل التراكمية
تحديد حجم الاستفادة من  يصعبفي ھذه المرحلة و، ولكن ذلك لن يقلل من تكلفة المعدات. حتى لو كان ثمنه أغلى

  . تكاليف التشغيل التراكميةمكاسب الكفاءة في استخدام الطاقة في حساب 
 

دولار  21,31( أيضا للتركيب التراكميةشملت التكاليف تكاليف التشغيل التراكمية أن  أيضالاحظت الأمانة و  -27
 تبلغ قيمة تكاليف التشغيل التراكميةباستثناء تكلفة التركيب، ولكل وحدة)، وھي ليست جزءا من تكلفة الإنتاج. أمريكي 
 HC-290لوحدات القائمة على الحالية ل تعتمد تكاليف التشغيل التراكميةكذلك، ولكل وحدة.  دولار أمريكي 20,64
، حالياوھذه التكنولوجيا بشكل أكبر.  تعزيزالإنتاج الكامل ويتم  بدء فورنخفض أن ت ومن المرجح الإنتاج دفعات على

السلامة مثل القضاء على مصدر الاشتعال  تدابير من أجل تبسيط اأبحاثھم ميزھيقوانغدونغ وميديا  تواصل شركتي
عكس تماما التشغيل التراكمية المذكورة لا ت تكاليف نظرا لأنوتسرب داخل الوحدات. البدلا من تركيب أجھزة كشف 

 عنإبلاغ المعلومات على مواصلة رصد المشروع وللمنتج الجديد، وافقت اليونيدو تكاليف التشغيل التراكمية الفعلية 
الخامس والسبعين إلى الاجتماع  HC-290 تكاليف التشغيل التراكمية للضواغط وتصنيع مكيفات الھواء القائمة على

  للصين. بالمواد الھيدروكلوروفلوروكربونية  تكييف ھواء الغرف قطاعالتقرير المرحلي لفي 
 

استخدامھا من الممكن  ذج المتقدمة الحالية وما إذا كانمصممة للنماالالمحيطة  الشروطالأمانة عن استفسرت   -28
 الإيضاحيمشروع الي إطار فالتي المحيطة. أوضحت اليونيدو أن جميع المنتجات المرتفعة في درجة الحرارة 

 طورت شركة المشروع الإيضاحي،بعد الانتھاء من و. درجة مئوية 43إلى  18صممت لدرجة حرارة تتراوح بين 
للمناطق المحيطة العالية.  درجة مئوية 52إلى  21بين التي تتراوح الضواغط لدرجات الحرارة ميزھي قوانغدونغ 

  لھذه الشروط. تكييف ھواء الغرف الخطوة التالية ھي تصميم وحداتو
  

معايير ذات ال تفتقر إلىزال لا ت ھو أنھا HC-290 للوحدات القائمة علىكامل التسويق لل والعائق الرئيسي  -29
، بدأت حكومة 2تكييف ھواء الغرفالشريحة الثالثة من خطة قطاع  عنكما ھو مبين في التقرير المرحلي والصلة. 

الأجھزة القابلة للاشتعال في  غازات التبريدالسلامة الفنية لاستخدام  قوانينالصين في تطوير المعايير الثلاثة التالية: 
القابلة  المشحونة بغازات التبريد أجھزة تكييف ھواء الغرفنقل وشروط  ،مماثلةالمكيفات الھواء صناعة و المنزلية

القابلة للاشتعال. ومن المتوقع اعتماد غازات التبريد  الصيانة التي تستخدممعدات ة الفنية لللاشتعال، وقوانين السلام
 خطة قطاعفي التقرير المرحلي ل في تطوير ھذه المعاييرالمحرز حالة التقدم  وذكرت. 2015ھذه المعايير في عام 
  . 3للصين تكييف ھواء الغرف

                                                      
في الوثيقة  الواردخطة إدارة إزالة المواد الھيدروكلوروفلوروكربونية لقطاع تكييف ھواء الغرف للصين تقرير مرحلي عن المرحلة الأولى من    2

UNEP/OzL.Pro/ExCom/73/35 79، الفقرة.  
3   Ibid  
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  ميزھيقوانغدونغ  شركة اغط فيوالضإنتاج تحويل خط 

 
بشكل جيد في جميع  تحللهيمكن  HC-290اليونيدو أن  أعلنتردا على سؤال بشأن اختيار مواد التشحيم،   -30

وغيرھا من مواد  وبوليول استربنزين، يل الزيت ألكوالزيوت المعدنية،  التي تشملاستخدامھا  الشائعمواد التشحيم 
 عن تلك المستخدمة تقليديا مع HC-290 الجديدة لـ خصائص زيوت التشحيموتختلف قوية. الاستقطابية الالتشحيم 

  الضاغط. بنيان، والتي أسفرت أيضا عن تعديل 22-المواد الھيدروكلوروفلوروكربونية
 توصيات الأمانة 

 
  : في قد ترغب اللجنة التنفيذية  -31

 
المواد للتحويل من الإيضاحي  شير إلى التقرير النھائي عن المشروعت أن  (أ)

و  الغرف ھواءات مكيفلتصنيع ميديا  شركتيإلى البروبان في  22-الھيدروكلوروفلوروكربونية
في الوثيقة  لصين الذي قدمته اليونيدو الواردفي ا ميزھي قوانغدونغ

UNEP/OzL.Pro/ExCom/73/17/Add.1 .  
 

الواردة في التقرير عند مساعدة البلدان المعلومات  ة مراعاةالوكالات الثنائية والمنفذ منطلب أن تو  (ب)
قطاع  في 22-لإزالة المواد الھيدروكلوروفلوروكربونية المشروعاتفي إعداد  5المادة المدرجة في 

  .الغرف ھواءتصنيع أجھزة تكييف 
  

وتقديم تقرير عن تكاليف التشغيل  الإيضاحياليونيدو مواصلة رصد المشروع من أن تطلب و  (ج)
 الخامس والسبعينلاجتماع إلى ا HC-290للضواغط وأجھزة تكييف الھواء القائمة على  التراكمية

إزالة خطة إدارة من  قطاع تصنيع أجھزة تكييف ھواء الغرف كجزء من التقرير المرحلي لخطة
 في الصين.  المواد الھيدروكلوروفلوروكربونية

  
-على المواد الھيدروكلوروفلوروكربونية التكنولوجيا القائمةتحويل من للالإيضاحي مشروع الالصين: تقرير عن 

 شركةلتنظيف في صناعة الأجھزة الطبية في ل (KC-6)البارافين والسيلوكسين -ى تكنولوجيا إيزولب إ142
  .لأجھزة الطبية المحدودةل كيندلي تشجيانغ

  
 خلفية 

 
للتحويل من  الإيضاحيالمشروع على ، وافقت اللجنة التنفيذية للصين اجتماعھا الرابع والستينفي   -32

البارافين والسيلوكسين -ب إلى تكنولوجيا إيزو142-على المواد الھيدروكلوروفلوروكربونيةالتكنولوجيا القائمة 
(KC-6) شركة وھي  .للتنظيف في صناعة الأجھزة الطبية في شركة تشجيانغ كيندلي للأجھزة الطبية المحدودة

 وريدية وأطقمقنية الو ، وخاصة أنواع مختلفة من الإبرلمرة واحدة التي تستخدممتخصصة في تصنيع الأجھزة الطبية 
في المائة من الناتج  45حوالي  الشركة، بلغت نسبة إنتاج 2009في عام و. التي تستخدم لمرة واحدة فروة الرأسل

المواد  من خطة إدارة إزالة وع كجزء من خطة قطاع المذيباتتمت الموافقة على المشروالمحلي لھذه المنتجات. 
 KC-6 الموافقة على تكنولوجيا ھو إنشاء الإيضاحيھدف المشروع الھيدروكلوروفلوروكربونية للصين. وكان 

كمذيب في صناعة الأجھزة الطبية. وكان من المتوقع ب 142-للمواد الھيدروكلوروفلوروكربونيةكبديل عملي 
قدم برنامج ولتحويل شركات أخرى في قطاع المذيبات.  الإيضاحيالمعلومات التي تم جمعھا من المشروع  استخدام

. ويرد التقرير الكامل في الإيضاحيلتقرير النھائي للمشروع الثالث والسبعين االأمم المتحدة الإنمائي في الاجتماع 
  المرفق الثالث لھذه الوثيقة.
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 المحرزالتقدم 
 

أنشطة المشروع تصميم المشروع، وتركيب المعدات والتعديلات، وتحويل خط التجميع والاختبار شملت   -33
تحديثات على عملية الإنتاج تعديلات / أجريت معدات السلامة والمزيد من تم تركيب ووتقييم الأداء والتدريب. 

. وخط 2013ل بحلول نھاية عام تحويلتم الانتھاء من جميع أنشطة المشروع لوللاشتعال.  KC 6قابلية لمعالجة 
. 2013 الأولكانون الوطني في ديسمبر/قبول في الحصول على الالمشروع  ونجح. التشغيل التجاريفي  الإنتاج

  . ب142-المواد الھيدروكلوروفلوروكربونيةطن متري من  27,82 ت إزالةلتحويل، تملونتيجة 
 

 ملاءمة التكنولوجيا والأداء 
 

زيت السيليكون وأن المركب مع زيت ة لجيد ةخصائص مذيب قدم KC-6أن  الإيضاحيالمشروع كشف   -34
المصنعة أجرى عدد من الاختبارات لتقييم أداء الإبر وسطح الأجھزة الطبية. وفر نوعية جيدة للطلاء على السيليكون 
داء في الأأن والمنتج. قد استوفت شروط كمذيب. وأظھرت النتائج أن نوعية التنظيف ومتانة المنتج  KC 6 باستخدام

ومواءمة  ةالبيولوجي المواءمةتم اختبار و. ب142- المواد الھيدروكلوروفلوروكربونيةثقب أفضل قليلا من القوة 
للمواد كبديل عملي  KC-6 تكنولوجيا ملاءمةوأنشئت المعايير الوطنية.  استفاءنتيجة الأيضا وأثبتت  العقاقير

  كمذيب في صناعة الإبر.  ب142-كربونيةالھيدروكلوروفلورو
 

35-  KC-6  إمكانيةذو إنه خالٍ من قدرات استنفاد الأوزون و. بصرف النظر عن أيضا بيئي الجيدذو أداء 
-المواد الھيدروكلوروفلوروكربونية له أيضا نقطة غليان واستقرار كيميائي أعلى من، 20قل من الأالاحترار العالمي 

  .أقل استھلاك ويؤدي إلىخفض الانبعاثات لإدارة أسھل ب مما يسمح. ب142
 

  التراكميةالتكاليف 
 

 بقيمةلمبلغ المعتمد تحويل مماثلة للل دولار أمريكي 360,005 بقيمةالإجمالية  التراكميةتكلفة رأس المال إن   -36
 اثنين ھو التحويل تكلفة إجمالي في المتوسط ومع بعض التغيرات في بنود التكلفة الفردية.  دولار أمريكي 352,051

سعر و. للشركة دولار أمريكي 205,616 بقيمة التراكميةتم صرف تكاليف التشغيل و. المعتمد من أكثر المائة في
KC 6  كيلوغرام. كل دولار ل 6,8ھو  

 
 تعليقات الأمانة 

 
في قطاع  الھيدروكلوروفلوروكربونيةإزالة المواد على الإيضاحي استفسرت الأمانة عن أثر المشروع   -37

حيث أن، القطاع للإزالة  ساھم في برنامجالإيضاحي أن المشروع بأجاب برنامج الأمم المتحدة الإنمائي والمذيبات. 
 لإزالة اعقودوقعت بديلة وكتكنولوجيا  KC-6 اختارت ست شركات على أساس نتيجة ھذا المشروع الإيضاحي،

إجمالي الاستھلاك في ھذه وبلغ في صناعة الأجھزة الطبية.  ب142-وروفلوروكربونيةالمواد الھيدروكل استھلاك
قطاع للمرحلة الأولى في خطة  المقرر إجمالي الإزالةفي المائة من  65وھو ما يمثل  متري طن 410ستة ال الشركات
شركة تشجيانغ كيندلي للأجھزة الطبية المحدودة  وبما أنللصين. زالة المواد الھيدروكلوروفلوروكربونية لإ المذيبات

العديد من منتجي يعتمد ، والتطوير التكنولوجيقدرة قوية في مجال البحث وذات  الإبرفي إنتاج  الشركاتأكبر  ھي
عمل  حلقةتم تنظيم وفي اختيارات التكنولوجيا. شركة تشجيانغ كيندلي لعلى الدور الريادي  الآخرينالأجھزة الطبية 

في  ت خبراتھاتفاصيل التحويل وتقاسمشركة تشجيانغ كيندلي  خلالھا ، قدمت2014تموز يوليه/ر التكنولوجيا في لنش
  للحصول على المنتجات المؤھلة. المثلىوتشغيل المعدات التحويل إلى سيليكا  سائلإدارة 

  
برنامج الأمم المتحدة  وأكدخلال عملية التحويل.  ووجھتالتحديات الرئيسية التي عن الأمانة واستفسرت   -38

 ورشتھوية ل استخدام مواد مقاومة للحريق ومعالجة ذلك من خلاواقترح للاشتعال  المذيب قابليةعلى الإنمائي 
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من أجل التشغيل الآمن للخط  مطلوب أيضا لعاملينوتدريب ا. الكافية الرشمرافق إنذار الحريق وبتجھيز والالعمل، 
  .المحول

  
الأمم برنامج وأفاد  .KC-6 لـ توافر التجاريالو الاختراع براءاتمسائل  عناستفسرت الأمانة كذلك و  -39

وطورت . شركة تشجيانغ كيندلي أجرتهالذي  KC-6بتطبيق  تتعلقاختراع المتحدة الإنمائي أنه لا توجد براءات 
 برافين والسيلوكسان -الإيزو الرئيسية ھي امكوناتھو .KC-6 شركة بكين لابتكار تكنولوجيا الفضاء المحدودة مواد

كيلوغرام كل ل أمريكي دولار 6,8من السوق بسعر  KC-6 ويمكن شراء ا من السوق.ميسھل الحصول عليھ اللذين
 . ب142-لكل كيلوغرام من المواد الھيدروكلوروفلوروكربونية دولار أمريكي 2,66 بسعرمقارنة 

 
 توصية الأمانة 

 
  : في التنفيذية قد ترغب اللجنة  -40

 
المواد للتحويل من  الإيضاحيشير إلى التقرير النھائي عن المشروع أن ت  (أ)

في   (KC-6)برافين والسيلوكسان -ب إلى تكنولوجيا الإيزو142-الھيدروكلوروفلوروكربونية
ي مائمن برنامج الأمم المتحدة الإن الطبية المحدودة في الصين المقدملأجھزة شركة تشجيانغ كيندلي ل

  ،UNEP/OzL.Pro/ExCom/73/17/Add.1في الوثيقة  الوارد
  

المعلومات الواردة في التقرير عند مساعدة البلدان  مراعاةطلب من الوكالات الثنائية والمنفذة أن تو  (ب)
ب في 142-المواد الھيدروكلوروفلوروكربونية المشروعات لإزالةفي إعداد  5المادة  المدرجة في

  في قطاع المذيبات. الطبي تطبيقات التنظيف
  

للتطبيق في  تقييمونيع رغاوي البولي يوريثان. عالمي: خيارات منخفضة التكلفة لاستخدام الھيدروكربونات في تص
 الصندوق المتعدد الأطراف  مشروعات

 
 خلفية 

 
خيارات منخفضة التكلفة  لتطبيق، وافقت اللجنة التنفيذية على مشروع اجتماعھا الثامن والخمسينفي   -41

برنامج الأمم الذي سينفذه كعامل رغوة في صناعة رغاوي البولي يوريثان في مصر،  الھيدروكربوناتلاستخدام 
  ).58/31المتحدة الإنمائي (القرار 

  
الإيضاحي، يوثق تنفيذ المشروع  4تقريرا السادس والستينبرنامج الأمم المتحدة الإنمائي إلى الاجتماع قدم   -42

 حلقة، وإعداد التقارير من خلال شركة النظم التي تجريھا والتجاربنظام التطوير المعدات، وتطوير  الذي تضمن
الخصائص  وتحقق المشروع الإيضاحي منالتقرير النھائي إلى اللجنة التنفيذية.  يليهولنشر النتائج،  أقاليميةعمل 

وتطبيقات سخان المياه باستخدام  المنفصلةللتبريد التجاري، والألواح  ئةالخاسرغوة المقبولة لمنتجات الالفيزيائية 
يمكن توقع  هأيضا أن وأظھر. المباشر الھيدروكربوناتالمخلوطة مسبقا والحقن  على الھيدروكربونات النظم القائمة

، المخلوطة مسبقاالقائمة على الھيدروكربونات للنظم دولار أمريكي في مصر  100,000وفورات في التكاليف بقيمة 
أن يسبب يمكن وجود وفورات في تكاليف المعدات، للحقن المباشر رغم عدم و. المسبق المطلوب طالخل عدمنظام  مثل
  تخطيط والتخزين. المدمج وفورات في التصميم ال
 

السلامة والتكلفة، قررت اللجنة التنفيذية تشمل توفير معلومات إضافية عن عدة مناطق  ضرورةاستنادا إلى   -43
 المسائلضافية حول الإالتحقيقات  من برنامج الأمم المتحدة الإنمائي الانتھاء منأن تطلب  من بين أمور أخرى

                                                      
  UNEP/OzL.Pro/ExCom/66/17الوثيقة    4
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القائمة على نظمة الأ يستند إلى ةتكلفللمفھوم  من أجل وضعالمعدات؛  والاستفادة المثلى منالكثافة والمتعلقة بالسلامة، 
  (ق)). 66/15(القرار  السابع والستينوتقديم تقرير تكميلي للاجتماع  ،سابقاالمخلوطة ھيدروكربونات ال
  

 عمل الالتقرير المرحلي وخطة 
 

عن تنفيذ الأنشطة  امؤقت امرحلي اتقرير الثالث والسبعينبرنامج الأمم المتحدة الإنمائي إلى الاجتماع قدم   -44
، الشركة المصنعة للمعدات، في تحقيق شركة سايب. ويعمل برنامج الأمم المتحدة الإنمائي حاليا مع الجاريةالإضافية 

اسة احتمال تأثير الكثافة المفيد النظم في در إحدى شركاتلموزع. ومع با رأس الخلطالاستفادة المثلى من 
  مباشرة.  المحقونأو بشكل مركزي مسبقا  المخلوطن السيكلوبنيتل
 

الحالي. وأكدت  الأولي على موزع النموذج ركبالذي خلط ثلاثي الوظائف رأس طورت شركة سايب   -45
ولكن لا يمكن إجراء مزيد من التجارب  بكثافة الرغوة، تتعلق مسائلھناك  النظم أن شركة ھاتالتجارب التي أجر

استكمال من أجل  2014ين الأول /تشرخلط في أكتوبرالسيتم تعديل رأس و. برأس الخلط تتعلقبسبب صعوبات تقنية 
تشرين الثاني وسيتم تقديم التقرير النھائي إلى م تحليل نتائج التجارب في نوفمبر/المجموعة الأخيرة من التجارب. وسيت

  .الرابع والسبعينالاجتماع 
  

 توصية الأمانة 
 

  :في قد ترغب اللجنة التنفيذية  -46
  

خيارات منخفضة ال بشأن الإيضاحيتنفيذ المشروع  عنعلما بالتقرير المرحلي التكميلي  تحاطأن   (أ)
من برنامج الأمم  نيع رغاوي البولي يوريثان المقدمالتكلفة لاستخدام الھيدروكربونات في تص

  UNEP/OzL.Pro/ExCom/73/17/Add.1المتحدة الإنمائي، والوارد في الوثيقة 
 

في  الإيضاحيتقديم التقرير النھائي للمشروع الأمم المتحدة الإنمائي من برنامج طلب وأن ت  (ب)
  . الرابع والسبعينالاجتماع 

 
مل وعو، والرغوة،  الكلوروفلوروكربونيةالمواد  وإنتاج اتلھالونامس: تقارير المراجعة المالية لالجزء الخ

  في الصين الكلوروفلوروكربونيةبالمواد التبريد والمذيبات وقطاعات خدمة ، 2التصنيع 
  

 خلفية 
 

أن تستمر أنشطة  في جملة أمور، قررت اللجنة التنفيذية اجتماعيھا السادس والخمسين والسابع والخمسينفي   -47
المواد نتاج لإ يةقطاعالھالونات والخطط الالرصد واستخدام أرصدة المشروع بعد نھاية الاتفاقات للرغوة و

 لعامي ةالمالي المراجعةقدم تقرير و. 5في الصينزالة السريعة ذات الصلة بالإفلوروكربونية والخطط القطاعية روالكلو
معلومات إضافية من البنك  في جملة أمور. وطلبت اللجنة التنفيذية الحادي والسبعينفي الاجتماع  2012و  2011

                                                      
بھا.  والتمويل المرتبط لھا معلومات عن الأنشطة المخططمع خطة العمل النھائية لقطاع الرغاوي التالية: (أ) ستقدم الصين المبسطة الإجراءات ب   5

المرونة لإجراء التعديلات بالصين  تتمتعوما بعده على أساس أن  2009كل خطة عمل الأنشطة والميزانية المرتبطة بھا التي ستنفذ في عام وستقدم 
(ب) سوف تستمر الصين في عمليات و؛ تغييرات كبيرة تجرى عليھاجة لتقديم أي خطط عمل إضافية ما لم تكن اللازمة لتلك الخطط، ولن تكون ھناك حا

سوف وما بعده. و (ج)  2009من عام  ا اعتبارالحساب الخطط القطاعية الثلاثة وستقدم إلى اللجنة التنفيذية سنوي التي تجرىمستقلة المالية ال المراجعة
الإنفاق  عندراض وتقديم أي تعديلات لخطط العمل وتقارير المراجعة المالية إلى اللجنة التنفيذية، وتقديم تقارير إنجاز المشروع البنك الدولي استع ييسر

 2010 للفترة منلقطاع الرغاوي في الصين ت اللجنة التنفيذية على خطة عمل ، وافقاجتماعھا السابع والخمسين). وفي 56/13النھائي للأموال (المقرر 
  )).1(ج) ( 57/14(القرار  2012 لىإ
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المواد قطاع إنتاج لرصدة لتلك القطاعات والأم والميزانيات لاستخدا اتقطاعي الرغاوي والھالون عنالدولي 
  .6(ب)) 71/12(المقرر الكلوروفلوروكربونية 

 
المواد البنك الدولي، نيابة عن حكومة الصين ميزانية لرصيد الأموال لإنتاج  قدموبناء عليه،   -48

  . والسبعينالثاني إلى الاجتماع  اتالھالونو وقطاعي رغوة البولي يوريثان، الكلوروفلوروكربونية
 

المواد وإنتاج  ات،لھالونل الماليةمراجعة ال، نظرت اللجنة التنفيذية في تقرير اجتماعھا الثاني والسبعينوفي   -49
وقررت دعوة حكومة الصين، عن طريق الوكالات  7في الصين ية للرغوةخطط القطاعالوالكلوروفلوروكربونية 

المذيبات  وقطاعي، 2امل التصنيع المالية لعتقارير المراجعة  والسبعينالثالث إلى الاجتماع  لتقدم، المعنيةالمنفذة 
ات وإنتاج لھالونى جنب مع خطط الأموال المتبقية ل، جنبا إلالكلوروفلوروكربونيةالمواد  القائم على خدمة التبريدو

القائم على المواد  خدمة التبريدوالمذيبات وقطاعي ، 2المواد الكلوروفلوروكربونية، والرغوة، وعامل التصنيع 
مواد المستنفدة الإزالة حكومة الصين للأنشطة المتعلقة ب ھاالطريقة التي ستستخدم التي تصف، الكلوروفلوروكربونية
  (ب)). 72/13(القرار  2018 عام نھايةحلول استكمال تلك الخطط القطاعية بللأوزون والسماح ب

  
المعلومات المطلوبة بما  المعنيةن طريق الوكالات المنفذة (ب)، قدمت حكومة الصين ع 72/13قرار لل وفقا  -50

/تشرين أكتوبر 17و  14ھذه التقارير ما بين  وتم استلامفي ذلك تقارير المراجعة المالية لكل من الخطط القطاعية. 
طلب من حكومة الصين لتقديم التقارير بعد الموعد  عنتقديمھا، أبلغت الأمانة من الوكالات  وقبل. فقط 2014 الأول

  . الثالث والسبعينالاجتماع  ھا فينظر فيالوثائق إلى الأمانة لتالمقرر لتقديم 
 

  : على تحتوي ھذه الوثيقة  -51
 

للھالونات وإنتاج المواد لاستخدام رصيد الأموال  مرحلية تقاريرالميزانيات المقررة و  (أ)
، وقطاعي المذيبات وخدمة التبريد القائم على 2والرغوة، وعامل التصنيع  الكلوروفلوروكربونية،

  ؛الكلوروفلوروكربونيةالمواد 
  

  من حكومة الصين للقطاعات المذكورة أعلاه؛  ةالمالي المراجعةتقرير و  (ب)
 

  القطاع. مشروعاتمن  الناتجةائد الفوو  (ج)
  

  ات والتوصيات الصادرة عن الأمانة.والتعليق  (د)
 

 المرحلية أو وصف تقاريرالمواعيد الإنجاز المخطط لھا أو بالمعلومات المقدمة فيما يتعلق  2الجدول يعرض   -.52
الوثيقة أو الوثائق كما ھو مبين في ھذه  2009 /كانون الأولديسمبر 31 اعتبارا من، والتمويل المشروع لكل نشاط

  السابقة.
 

                                                      
تقرير  ذكرشرح لماذا ي الثاني والسبعين) من خلال البنك الدولي، تقرير إلى اجتماع 1قررت اللجنة التنفيذية: "دعوة الحكومة الصينية لتقديم: (   6

رغوة البولي  اتلھالونقطاعي ال الاجتماعين السادس والخمسين والسابع والخمسين أعلى من الميزانيات المعتمدة في أرصدة 2012 لعام المراجعة
بنوك المستردة إلى فيما يتعلق بنقل الھالونات  الخامس والستينيوريثان، ومعلومات عن حل المسألة القانونية المحددة في تقرير التحقق إلى الاجتماع 

) من خلال الوكالة المنفذة المعنية، في تقارير المراجعة المالية المستقبلية 2)؛ (2) (1( 65/10رار قموجب الوإعادة التدوير بللاسترداد الھالونات 
، بيانات عن جميع الأموال من الصندوق المتعدد الأطراف التي احتجزتھا حكومة الصين لصرفھا للمستفيدين النھائيين، والفوائد 56/13بموجب المقرر 

، والخطة القطاعية للمذيبات وخطة 2تحتجزھا حكومة الصين، بما في ذلك بيانات عن الخطة القطاعية لعامل التصنيع  المستحقة عن تلك الأرصدة التي
) معلومات شاملة عن التقدم المحرز الذي يتعلق بخطط العمل للخطط القطاعية واقتراحھا بشأن كيفية استخدام الأرصدة الكامنة لتنظر 3خدمة التبريد. (
  تنفيذية في الاجتماع الثاني والسبعين".فيھا اللجنة ال

 UNEP/OzL.Pro/ExCom/72/11/Add.1 الجزء السادس من الإضافة    7
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  الإنجازمرحلية، وتواريخ التقارير التبقى من الأموال، و لاستخدام ما : الميزانيات المقررة2الجدول 

 النشاط الوكالة البند

التمويل 
اعتبارا من 

31 
ديسمبر/كان
ون الأول 

2009 
(دولار 
  أمريكي)

التمويل 
اعتبارا من 

31 
ديسمبر/كان
ون الأول 

2013 
(دولار 
  أمريكي)

تواريخ 
الإنجاز 
  المقررة

  التقدم المحرز/وصف المشروع

  المواد الكلوروفلوروكربونيةإنتاج 
البنك  1

 الدولي
لدعم التقني، التعبئة ل
عمل  حلقاتوتنظيم 

حول  التكنولوجيا
  البدائل، الخ

تم تنفيذ مجموعة متنوعة من الأنشطة، مثل  2014 110,678 500,000
وتم التدقيق والتدريب. حلقات عمل و الاستشارات،

بروتوكول مونتريال لالصين  تحقيق إنجازات تنفيذ
وسوف تستكمل الدفعة الأخيرة  وتقييم الفعالية البيئية،

  2014في عام 
البنك  2

 الدولي
نظم المعلومات 
الإدارية لإدارة 

استيراد وتصدير 
المواد المستنفدة 

  للأوزون

 مكتب إدارةتم إنشاء نظام نقل البيانات بين  2014 45,590 500,000
 المستنفدة للأوزون والجمارك/تصدير المواد استيراد

استيراد وتصدير  إدارة القدرة على زاد من تعزيزالذي 
الأخيرة  وسيتم سداد الدفعةالمواد المستنفدة للأوزون. 

  2014في المائة في نھاية عام  10 بنسبة
البنك  3

 الدولي
 بشأنالبحث والتطوير 

بدائل المواد المستنفدة 
  للأوزون

 تنفيذتم اختيار تسعة مقترحات لدعم جزء من تكلفة  2016 2,453,398 4,200,000
 بقيمةسيتم دفع المبلغ المتبقي وأنشطة البحث والتطوير. 

والتعھد . 2014دولار أمريكي في عام  1,753,397.8
دولار أمريكي  700,000 قيمتهإضافي  بسداد مبلغ

بحاث الجديدة والتطوير في مجال تمويل الأل
 ةمنخفضالالمواد المستنفدة للأوزون بدائل تكنولوجيات 

  الكربون.
البنك  4

 الدولي
لتحقيق  مكتب التعاون الاقتصادي الخارجي  ينفذهس 2018 313,379   الإشراف والإدارة

  إزالة المواد الكلوروفلوروكربونية الامتثال المستدام في
البنك  5

 الدولي
تكلفة التشغيل لمركز 
  الامتثال في الصين

صافي  3,300,000
لغاالمب  

صافي 
 المبالغ

لغاصافي المب  

  دولار أمريكي 150,000,000إجمالي المعتمد:    2,923,044 8,500,000    المجموع
قطاع الھالونات

البنك  1
 الدولي

عقوبة مطفاة الحريق 
  بثاني أكسيد الكربون

  لبناء القدرات لامتثال الصين مخصص 2008 1,200,000 1,200,000
  

البنك  2
 الدولي

تحويل نظام تصنيع 
  1301-الھالون

339,840 339,840 2008-
2009 

  بدون المزيد من العقود وأنجزت

البنك  3
 الدولي

- إغلاق إنتاج الھالون
من أجل ضبط  1301

  الاستھلاك

  تم إنجازه 2009 520,000 520,000

البنك  4
 الدولي

أنشطة التدريب 
  والتوعية

900,000 900,000 2008-
2010 

 إنجازهتم 

البنك  5
 الدولي

أنشطة إغلاق قطاع 
الھالونات، وتقرير 

إنجاز المشروع، 
والمراجعة، وتقارير 

  التحقق

300,000 300,000 2009-
2010 

 تم إنجازه

البنك  6
 الدولي

نشطة المصرفية الأ
والإدارة المركزية 
  والأقاليمية للھالونات

7,405,800 7,405,800 2008-
2015 

  جاري تنفيذه

البنك  7
 الدولي

إدارة الھالونات، 
والإشراف والرصد 

والسيطرة على 
استخدامات المواد 

الإنتاج والوسيطة، 
غير المشروع 

1,500,000 1,500,000 2010-
2015 

  جاري تنفيذه
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 النشاط الوكالة البند

التمويل 
اعتبارا من 

31 
ديسمبر/كان
ون الأول 

2009 
(دولار 
  أمريكي)

التمويل 
اعتبارا من 

31 
ديسمبر/كان
ون الأول 

2013 
(دولار 
  أمريكي)

تواريخ 
الإنجاز 
  المقررة

  التقدم المحرز/وصف المشروع

  الخ ...تصديرالو
  دولار أمريكي 62,000,000إجمالي المعتمد:   12,165,640 12,165,640 المجموع   المجموع

 عامل التصنيع 

البنك  1
 الدولي

نھاية عام  39,252   للإزالة مستمرعقد 
2015  

شركتين قبل مع موقعان للإزالة  مستمران عقدانھناك 
 39,252غير مصروف قيمته مبلغ و ، 2010عام 

  دولار أمريكي
البنك  2

 الدولي
للشركات بناء القدرات 

  المحلية
 نھاية عام 2,410,000 

2017 
العمل والتدريب والتوعية العامة،  حلقاتسيتم تنفيذ 

 الأقاليمي الصعيدوجمع البيانات، والإشراف، على 
لتوفير أحدث المعلومات والسياسات الحالية بشأن إدارة 

ون لإعدادھم للاضطلاع المواد المستنفدة للأوز
 يوجد بھاشركات تم اختيار ستة والإنفاذ.  بمسؤوليات

وغيرھا من المواد نية منتجو المواد الكلوروفلوروكربو
  المستنفدة للأوزون لتنفيذ المشروع

البنك  3
 الدولي

التخلص من بقايا 
رباعي كلوريد 

  الكربون
  

 نھاية عام 5,700,000 
2018 

يعتبر التخلص من بقايا المواد الكلوروفلوروكربونية 
(المدرجة باعتبارھا نفايات خطرة) كان، مسألة صعبة 

قدرة في التكنولوجيا و وھناك نقصلمعظم المنتجين. 
على التخلص من النفايات الخطرة. الحكومة المحلية 

المشكلة، تم اقتراح مشروع لتحديد ھذه من أجل حل و
رباعي منتجين ة ومراكز التخلص من النفايات الخطر

لتخلص من قدرة لنشاء ، ودعمھم لإكلوريد الكربون
المعدات  تشمل بقايا رباعي كلوريد الكربون

دارة والتخلص المركز الإونظام  جياتوالتكنولو
  مناطق معينةفي بطريقة آمنة وصديقة للبيئة 

البنك  4
 الدولي

النھج الوقائي الجديد 
الذي أدرجه  المحتمل

اجتماع الأطراف، 
التخلص التدريجي من 

كلوريد  رباعي
لاستخدام لالكربون 
، ودراسة المختبري

وتقييم التكنولوجيات 
  البديلة والاستبدال.

نھاية عام  1,500,000 
2018 

عن استخدام  والإزالة الدراسة الاستقصائيةلدعم أنشطة 
 كلوريد الكربون، لرباعيمحتمل النھج الوقائي الجديد ال

المعايير ذات الصلة، وتطوير بدائل  يجب مراجعة
بشأن الاستخدامات المختبرية. كلوريد الكربون  يعابرل
التي تم وسيتم  والتكنولوجياتمراجعة وتقييم البدائل و

استخدامھا، وتقييم الأثر الاجتماعي والاقتصادي 
  والبيئي للاستبدال

البنك  5
 الدولي

الرصد، والإدارة 
  وتقييم التكلفة

نھاية عام  402,292 
2018 

في  ثانوي منتج بصفتهرباعي كلوريد الكربون أدرج 
دارة الإ، في نظام برامجيات الإدارة المركزية إنتاج

 فعالة آليةمن الضروري وجود طويلة الأجل. لذا، 
تشمل رباعي كلوريد الكربون، التي سدارة لإ

  الاستشارات، والتدريب، والتقييم، والمراجعة والتحقق
صافي      المجموع

 المبالغ
  دولار أمريكي 46,500,000إجمالي المعتمد:   10,051,544

 رغوة البولي يوريتان
البنك  1

 الدولي
 بدائلالفحص وتقييم 
المواد  الخالية من

 الكلوروفلوروكربونية
  وتطوير بدائل جديدة

لھا  تم اختيار عشرة مقترحات للمشروعات وأوصي 2016 1,570,000 2,660,000
بشأن تمويل لدعم أنشطة البحث البديلة بالحصول على 
 عوامل لا تحتوي على لتطوير عامل نفخ الرغوة

إمكانية الاحترار العالمي قدرات استنفاد الأوزون / 
 سعارالأوخصائص العزل  استيفاءمن أجل المنخفضة 
 ،الحجم لشركات الصغيرة والمتوسطةل المنخفضة
التي تحتوي على  سابقا المخلوطة تالبوليولا وبشأن

عوامل النفخ البديلة لتحسين الاستقرار والأداء وتحسين 
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 النشاط الوكالة البند

التمويل 
اعتبارا من 

31 
ديسمبر/كان
ون الأول 

2009 
(دولار 
  أمريكي)

التمويل 
اعتبارا من 

31 
ديسمبر/كان
ون الأول 

2013 
(دولار 
  أمريكي)

تواريخ 
الإنجاز 
  المقررة

  التقدم المحرز/وصف المشروع

  التوصيل الحراري للرغوة
البنك  2

 الدولي
نشطة المزيد من الأ
رغوة (بناء الأقاليمية لل
 11عدد القدرات ل
  محافظة)

3,100,000 2,640,000 2016   

البنك  3
 الدولي

 لشركةالخدمات الفنية 
رغوة لتحسين تطبيق ال
  جديدةالبدائل ال

 عامإشعار  أذاع مكتب التعاون الاقتصادي الخارجي 2016 1,400,000 1,400,000
 لشركات الفنيةالمساعدة  لتقديم شركات النظم يدعو

النظم.  شركاتبعد التقييم، تم اختيار عدد من والرغوة. 
 350,000سقف قيمة العقد لكل شركة أقل من وكان 
  أمريكي دولار

البنك  4
 الدولي

إزالة مواصلة رصد 
المواد 

 الكلوروفلوروكربونية
  يفي قطاع الرغاو

أقاليم  ةأربع مكتب التعاون الاقتصادي الخارجي يدعم 2017 1,050,000 1,050,000
توجد  التينان وشاندونغ وتيانجين، رئيسية ھي ھبى وھ

من خلال  النظمرغوة وشركات الشركات بھا معظم 
 وشركات، وشركات النظمالكيميائية المواد زيارة تجار 

البوليولات ورغوة لجمع عينات من عوامل النفخ، ال
، وللقيام منتجات الرغوة النھائية المخلوطة مسبقا، و

  شركاتالالتفتيش على المواد الخام التي تستخدمھا ب
البنك  5

 الدولي
-2017 706,414   رصد وإدارة المشروع

2018 
  

  دولار أمريكي 53,846,000إجمالي المعتمد:   7,366,414 8,923,000    المجموع
خدمة التبريد

اليونيدو  1
واليابان 
واليوني
  ب

 16 500,000   برنامج التدريب
  ديسمبر

ز ثمانية مراكمكتب التعاون الاقتصادي الخارجي  أنشأ
في ثماني  الصيانة نييفلتنفيذ دورات التدريب المھني ل

  لغازات التبريداستھلاك كبير  يوجد بھامدن التي 

اليونيدو  2
واليابان 
واليوني
  ب

تأثيرات التقييم على 
  برنامج التدريب

 150,000  17 
 ديسمبر

تم بالفعل تدريب عدد كبير من الفنيين ويجري التخطيط 
  .2016-2014لتدريبھم في الفترة 

اليونيدو  3
واليابان 
واليوني
  ب

التعامل مع المواد 
  المستنفذة للأوزون

 900,000  17 
 ديسمبر

إزالة و التدويروإعادة  الاستردادتعزيز القدرة على 
من خلال شراء المعدات، المواد الكلوروفلوروكربونية 

ھناك  المواد الكلوروفلوروكربونية.نفايات استرداد مع 
 استرداد وإعادة تدوير( للتعامل معنقص في القدرات 

  ) نفايات المواد المستنفدة للأوزونوإزالة
اليونيدو  4

واليابان 
واليوني
  ب

دراسة استقصائية 
  للبيانات

 170,000 16 
  ديسمبر

محطات على  إجراء دراسة استقصائيةمن المقرر 
المواد  / إعادة التدوير استردادتفكيك السفن لتقييم 

. كما 2016- 2015الفترة  في الكلوروفلوروكربونية
جھاز القطاعات الفرعية الأخرى، مثل  مراعاةتم ست

الدراسة والثلاجات في متحرك التكييف الھواء 
التي المتقاعدة ھناك عدد كبير من السفن و. الاستقصائية

كل عام. لذلك، تم في  ھاأو تفكيك منھا التخلص يجب
استرداد المواد المستنفدة معدة من معدات  200شراء 

  تفكيك السفن المختارة للأوزون وتوزيعھا على محطات
 17  95,846   الرصد والإدارة اليونيدو 5

 ديسمبر
أنشطة سينفذ مكتب التعاون الاقتصادي الخارجي 

الاستشارات، والتدريب،  التي تشمل الإدارةالرصد و
  أنشطة الرصد واستمراروالتقييم، والتحقق. 

6      949,329    
  دولار أمريكي 7,884,853المعتمد: إجمالي   746,3132,765,175    المجموع
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 النشاط الوكالة البند

التمويل 
اعتبارا من 

31 
ديسمبر/كان
ون الأول 

2009 
(دولار 
  أمريكي)

التمويل 
اعتبارا من 

31 
ديسمبر/كان
ون الأول 

2013 
(دولار 
  أمريكي)

تواريخ 
الإنجاز 
  المقررة

  التقدم المحرز/وصف المشروع

قطاع المذيبات
برنامج  1

الأمم 
المتحدة 
 الإنمائي

المواد مكافحة أنشطة 
 المستنفدة للأوزون
: بناء غير المشروعة

 10لعدد القدرات 
لجمارك مكاتب ل
  المحلية

لجمارك المحلية لتنفيذ بناء تم اختيار عشرة مكاتب ل 2017 2,100,000 
مكتب التعاون الاقتصادي الخارجي  ويخططالقدرات. 

ضباط الجمارك من أجل تعزيز لمواصلة تدريب 
تصدير المواد لمكافحة أنشطة استيراد و قدراتھم

المستنفدة للأوزون غير المشروعة في الوقت المناسب 
  وبطريقة فعالة

برنامج  2
الأمم 

المتحدة 
 الإنمائي

بناء القدرات للعاملين 
المواد  مجال في

المستنفدة للأوزون في 
  مقاطعة 14

سيتم تنفيذ حلقات العمل والتدريب والتوعية العامة،  2017 3,400,000 
وجمع البيانات، والإشراف على الصعيد الأقاليمي 

لتقديم أحدث المعلومات والسياسات الحالية عن إدارة 
المواد المستنفدة للأوزون إلى السلطات المحلية لتنفيذ 
مسؤوليات الإنفاذ. وسوف يدعم التمويل المخصص 

مقاطعة، كل عام، لما لا يقل عن  14ھذه الأنشطة في 
مشارك من مجالس حماية البيئة المحلية  700

والإدارات الحكومية الأخرى ذات الصلة بالمواد 
  المستنفدة للأوزون، والجمعيات والشركات،

برنامج  3
الأمم 

المتحدة 
 الإنمائي

العامة وأنشطة التوعية 
  الدعاية

مكتب التعاون الاقتصادي الخارجي  يعزز سوف 2017 700,000 
حول حماية طبقة الأوزون وخاصة في  ةالعام التوعية

  قطاع المذيبات.

برنامج  4
الأمم 

المتحدة 
 الإنمائي

أبحاث ونشر 
  السياسات

يجري مكتب التعاون الاقتصادي الخارجي تقييم سوف  2017 200,000 
تأثير  يشمللمذيبات البديلة، التأثيرات البيئية لحول 

، نوعية الھواء المركبات العضوية المتطايرة على
ص الفوائد البيئية والاجتماعية وإعداد منشور يلخ

  المواد المستنفدة للأوزون إزالةالناتجة عن 
برنامج  5

الأمم 
المتحدة 
 الإنمائي

تقييم التكنولوجيا 
  البديلة والبحث

 مكتب التعاون الاقتصادي الخارجي أربعار اخت 2016 760,000 
البدائل الخالية من فحص لبحثھا و لمشروعاتمقترحات 

تطبيقات لمعادن ولالمواد المستنفدة للأوزون 
استنفاد  التي لا تحتوي على قدرات الإلكترونيات
، المنخفض الاحترار العالميذات إمكانية الأوزون و

مخفف ال بوليسيلوكسان  لھيدروجينلميثيل ابدائل و
  لأجھزة الطبية.لشركات ال

برنامج  6
الأمم 

المتحدة 
 الإنمائي

نظام إدارة الملفات 
  الإلكتروني

 لإنشاء نظاممكتب التعاون الاقتصادي الخارجي  يخطط 2017 400,000 
المتعلقة بالمواد المستنفدة  للإدارة للوثائق إلكتروني

الاقتصادي الخارجي ووضع مكتب التعاون للأوزون. 
، اتثائق المشروعو، وتراكم يةقطاعخطة  25 ونفذ

 وثائق المشتريات والتقاريرو، المشروعاتمثل عقود 
  صرف.ال/ وثائق  وطلبات التمويل المرحلية

برنامج  7
الأمم 

المتحدة 
 الإنمائي

جلسات التدريب،  المشروع رصدوإدارة تشمل  2018 578,467   إدارة ورصد المشروع
  والتحقق، وتقييم التنفيذ.

  دولار أمريكي 52,000,000إجمالي المعتمد:    8,138,467 12,712,381    المجموع
  

ھو  ةرأي المراجعكان والمالية وفقا للمعايير الوطنية.  نفذت داشين تشارترد للحسابات العامة المراجعات  -53
برنامج مكتب التعاون الاقتصادي الخارجي / اسبة الصينية وعرضھا والنفقات لمعايير المح ةالمنحامتثال بيانات 
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 /حزيرانيونيو 30حتى  2010 /كانون الثانييناير 1كافة النواحي الجوھرية من  فيعدالة بنزاھة والامتياز الإداري 
  . 2في الجدول  عرضھاالتي يتم  2013 /كانون الأولديسمبر 31حسابات الأرصدة كما في ال مراجع وأكد .2014

  
  . المجمعةالفائدة  قيمة 3يعرض الجدول   -54

 
  الخطط القطاعية في الصين (دولار أمريكي) ذكرتھا: الفوائد التي 3الجدول 

 يونيه - يناير 2013 2012 2011 2010 الخطة القطاعية
2014 

 2010-يونيه
2014 

كما في مجمعة 
ديسمبر  31

2012  
المواد إنتاج 

الكلوروفلوروكربونية، 
والھالونات، ورغوة البولي 
  2يوريتان، وعامل التصنيع 

1,6722,0262,0832,5681,412 9,761 1,526,277* 

 صافي المبالغ 235,100 42,42162,46157,56949,81722,832  المذيبات
 المبالغصافي  61,214 8,08615,47216,58314,3416,732 خدمة التبريد

 والھالونات، ورغوة البولي يوريتان المواد الكلوروفلوروكربونيةلإنتاج  2012 /كانون الأولديسمبر 31* قدمت في تقرير مراجعة الحسابات كما في 
 فقط. 

 
  تعليقات الأمانة

  
كيف يمكن الاستفادة من الأرصدة  التي تبينالمطلوبة،  الحسابات مراجعةقدمت الوكالات المنفذة تقارير   -55

؛ ومع ذلك، لم يكن من الواضح ما إذا تم بندا 11 ماعداالمتبقية حسب النشاط والقطاع، وقدمت تقارير مرحلية للجميع 
تسوية المسألة القانونية المحددة في تقرير يشمل ھذه البنود،  بيانات عن مرحلي تقرير وطلبالبدء في الأنشطة. 

سترداد وإعادة لابنوك الھالونات لالمستردة إلى  قدرة نقل الھالونات الخامس والستين عنلى الاجتماع التحقق المقدم إ
  )).2) ( 1( 65/10التدوير (وفقا للقرار 

  
، ولكن لم تقدم معلومات عن كيفية دولار أمريكي 1,452,090 قيمتهمتبقي لديھا رصيد الأنشطة المنجزة   -56

تم لى ھذا الاجتماع وبالتالي، إ المالية المقدمتقدم الفائدة التراكمية كجزء من تقرير المراجعة لم وھذه الأموال.  استخدام
  خدمة التبريد والمذيبات. وقطاعي ، 2امل التصنيع ذلك لع طلب

 
خطط اللبنك الدولي وية لخطط القطاعلوالفائدة المستحقة ل الجاريةرصدة الأمعلومات عن  4يعرض الجدول   -57
لخطط المستوى المخصص لذلك كثيرا قطاع الخدمات لمستوى الفائدة المستحقة ويتجاوز خدمات التبريد. ل يةقطاعال

طلبت الأمانة توضيحات بشأن ھذه وأكبر. جارية أرصدة لديھا للبنك في حين أن الخطط القطاعية للبنك  يةالقطاع
  المسألة.

  
  تنفيذ البنك الدولي وقطاع خدمات التبريدفي إطار التي لخطط القطاعية ل والفائدة المجمعة الأرصدة الجارية: 4الجدول 

  تراكمية البند
2009ديسمبر  31 

  (دولار أمريكي)

2010 
  (دولار أمريكي)

2011 
 (دولار أمريكي)

2012 
 (دولار أمريكي)

2013 
 (دولار أمريكي)

 2014يوليه -يونيه
  (دولار أمريكي)

  تراكمية 
  (دولار أمريكي)

جاري (جميع رصيد 
  القطاعات البنكية)

59,063,212 49,003,53644,313,00439,088,84235,864,676 32,548,865  

 N/p 1,6722,0262,0832,568 1,412 9,761 الفائدة (البنك الدولي)

رصيد جاري (خدمة 
  التبريد)

746,313 2,469,5193,112,7833,143,1172,814,062 2,765,175  

(اليونيدو الفائدة 
  واليابان واليونيب)

N/p 8,08615,47216,58314,341 6,732 61,214 
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لمزيد من المعلومات التي تقدمھا الوكالات المنفذة باالثالث والسبعين اللجنة التنفيذية في الاجتماع سيتم إبلاغ   -58
  في الردود على الأسئلة التي طرحتھا الأمانة.  المعنية

 
  

  توصيات الأمانة 
 

  قد ترغب اللجنة التنفيذية أن تنظر في:   -59
 

تقارير المراجعة المالية وخطط العمل والتقارير المرحلية المقدمة لإنتاج إلى ، مع التقدير، أن تشير  (أ) 
وقطاعي ، 2وعامل التصنيع ، ورغوة البولي يوريثان المواد الكلوروفلوروكربونية والھالونات

الوارد في الوثيقة المذيبات في الصين، و بريدخدمة الت
UNEP/OzL.Pro/ExCom/73/17/Add.1 .  

 
  :والمنفذة المعنية أنالثنائية والوكالات طلب من حكومة الصين وت  (ب)

  
المواد والفوائد المستحقة أثناء تنفيذ إنتاج  المراجعةوتقارير السنوية مرحلية التقارير الم تقد  )1(

قطاع ، و2والھالونات ورغوة البولي يوريثان، وعامل التصنيع الكلوروفلوروكربونية 
 ذات الصلةجميع الأنشطة  عندما يتم إنجازلمذيبات، ية لقطاعالخطط ال، وخدمة التبريد

  ،2018كانون الأول ديسمبر/ 31تعدى في موعد لا ي المخطط إنجازھا
 
المواد الكلوروفلوروكربونية والھالونات ورغوة مشروع لإنتاج الم تقارير إنجاز تقدو  )2(

إلى ، وقطاع خدمة التبريد، والخطط القطاعية للمذيبات 2البولي يوريثان، وعامل التصنيع 
  .2019 عام اللجنة التنفيذية في موعد لا يتجاوز الاجتماع الأول في

  
  المواد الكلوروفلوروكربونية زالةلإ الوطنية الخطط الجزء السادس:

 
  التنظيمي  والعنصرسياسة ال: الخطة الوطنية لإزالة المواد الكلوروفلوروكربونيةجمھورية إيران الإسلامية: تنفيذ 

 
  خلفية 

 
 100,000 مبلغ اللجنة التنفيذية تاعتمد)، 2003 /كانون الأول(ديسمبر اجتماعھا الحادي والأربعينفي   -60

بالخطة الوطنية لإزالة  التنظيمي سياسة والعنصرلتنفيذ  لليونبدولار أمريكي بالإضافة إلى تكاليف دعم الوكالة 
، 2004/أيلول في سبتمبرو). IRA/PHA/41/TAS/161لجمھورية إيران الإسلامية ( المواد الكلوروفلوروكربونية

لھذا  دولار أمريكي 90,000وحول مبلغ إجمالي قدره طة مذكرة تفاھم مع الحكومة لتنفيذ تلك الأنش اليونيب وقع
 90,000فقط من مبلغ دولار أمريكي  30,000 حسبت الحكومة، كل ھذه الأنشطة وعلى الرغم من تنفيذالغرض. 

  .تم تحويلهي ذال دولار أمريكي
  

  تعليقات الأمانة 
 

الثالث إلى الاجتماع دولار أمريكي  60,000محتسبة بقيمة المدفوعات الغير تقريرا عن قدم اليونيب   -61
باستمرار ھذا الموضوع، اليونيب ، يتابع 2008أنه منذ عام  ذكر اليونيب، وفي تقريره. 72/16لقرار ل وفقا، والسبعين

الاجتماع الثالث ثنائية مع المسؤولين الحكوميين. ومع ذلك، اعتبارا من المناقشات المن خلال الاتصالات الرسمية و
على ھذا الأساس، و. دولار أمريكي 60,000 بقيمة المدفوعات الغير محتسبةتقريرا عن الحكومة لم تقدم ، والسبعين
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المعتمد لليونيب  دولار أمريكي 262,000 قيمةب من التمويل دولار أمريكي 60,000 اليونيب إعادة مبلغ قيمتهاقترح 
في  إزالة المواد الھيدروكلوروفلوروكربونية قطاع خدمات التبريد للمرحلة الأولى من خطة إدارة عنصرلتنفيذ 

خاصة  بموارد الموازية)، على أساس أنه سيتم تنفيذ الأنشطة IRA/PHA/63/TAS/200( الثالث والستينالاجتماع 
  .إيران الإسلاميةجمھورية حكومة من 

  
  توصية الأمانة 

 
بحلول الاجتماع الرابع دولار أمريكي  60,000إعادة مبلغ قدره  إلى الإشارةفي  قد ترغب اللجنة التنفيذية  -62

خطة إدارة إزالة المواد قطاع خدمات التبريد من المرحلة الأولى من عنصر من والسبعين 
لخطة الوطنية لإزالة المواد في احتسب في جمھورية إيران الإسلامية الذي لم يالھيدروكلوروفلوروكربونية 

الأنشطة المماثلة من  ه سيتم تنفيذ، على أن يكون مفھوما أن)IRA/PHA/63/TAS/200( الكلوروفلوروكربونية
  . الخاصةبموارد الحكومة خطة إدارة إزالة المواد الھيدروكلوروفلوروكربونية 

 
 كلوروفلوروكربونيةاللإزالة المواد وطنية الالفلبين: التقرير المالي للخطة 

  خلفية 
 

اليونيب نيابة اللجنة التنفيذية، عند النظر في التقرير المالي المقدم من اجتماعھا الثاني والسبعين، قررت في   -63
، أن تقدم إلى الأمانة، في موعد لا اليونيب، أن تطلب من حكومة الفلبين، من خلال أمور جملةفي  عن حكومة الفلبين،

في  الكلوروفلوروكربونية الوطنية لإزالة الموادللخطة  ة الماليةتقرير المراجع، 2014حزيران يونيه/ 30 يتجاوز
  (ج)). 72/14حكومة (المقرر ال ين أو المعتمدين منمستقلالحسابات ال أحد مراجعي من االفلبين موقع

 
   ةالمالي المراجعةتقرير 

 
للخطة ) معاملات وعمليات وحدة إدارة المشروع 2014تموز يوليه/ 16في  المقدمةغطت المراجعة المالية (  -64

وذكر . 2014 /آذارمايو 31حتى  2013 /كانون الثانييناير 1من الوطنية لإزالة المواد الكلوروفلوروكربونية 
وفقا للقوانين المعمول الداعمة كانت الوثائق والحسابات أن البيانات المالية المقدمة من وحدة إدارة المشروع  مراجعو

دولار أمريكي  801,630 قدره إجماليمبلغ من و. بوجه عامالمقبولة بھا والقواعد واللوائح والمبادئ المحاسبية 
صرفت الحكومة مبلغ ، الخطة الوطنية لإزالة المواد الكلوروفلوروكربونيةللأنشطة المتبقية في  المعتمد

دولار  15،411.63والرصيد المتبقي بقيمة . 2013 /كانون الأولكما في نھاية ديسمبر أمريكي دولار 786,218.37
  اف في الاجتماع.متعدد الأطرالإلى الصندوق  أمريكي يستحق إعادته

  
  تعليقات الأمانة 

 
 وفقاكانت للخطة الوطنية لإزالة المواد الكلوروفلوروكربونية أن المراجعة التي أجريت  اليونيبأكد   -65
  لأمم المتحدة، وبالتالي تعتبر مقبولة. اأنظمة المحاسبية ومتطلبات القواعد ل
 

من ، في جملة أمور)، طلبت اللجنة التنفيذية، 1(د) ( 72/14في المقرر  إلى أنه أيضاالأمانة  وأشارت  -66
الحسابات للصندوق المتعدد الأطراف،  مراجع، استنادا إلى تقرير يصرفمتبقي لم أي رصيد  إعادةضمان اليونيب 

  لم تتم إعادة ھذه الأرصدة حتى وقت كتابة ھذه الوثيقة. و. لث والسبعيناالثجتماع يتجاوز الافي موعد لا 
 

  توصية الأمانة 
 

  :في قد ترغب اللجنة التنفيذية  -67
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من  للفلبين المقدمللخطة الوطنية لإزالة المواد الكلوروفلوروكربونية التقرير المالي المدقق  إلى أن تشير  ) أ(

  ،UNEP/OzL.Pro/ExCom/73/17/Add.1في الوثيقة  اليونيب نيابة عن حكومة الفلبين الوارد
 

بالإضافة إلى تكاليف دعم الوكالة في أقرب  دولار أمريكي 15,411 رصيد قيمتهإعادة اليونيب ب وتطالب  ) ب(
  )؛1(د) ( 72/14قرار لل وفقا الرابع والسبعينوقت ممكن، وفي موعد لا يتجاوز الاجتماع 

  
الاجتماع الرابع سيقدم تقرير إنجاز المشروع للمشروع في موعد لا يتجاوز  اليونيبشير إلى أن أن تو  (ج)

  ).2(د) ( 72/14قرار الكما ھو مطلوب بموجب  والسبعين
  

 في غواتيمالا  إزالة بروميد الميثيل السابع: مشروع الجزء
  

 خلفية 
 

شأن الحظر تقدم تقريرا مرحليا بليونيدو أن ، طلبت اللجنة التنفيذية من ااجتماعھا الحادي والسبعينفي   -68
، 2015 /كانون الثانييناير 1الخاضعة للرقابة اعتبارا من  بروميد الميثيل استخداماتالمفروض على استيراد 

كان  2012ن الاستھلاك في عام لأستدامة طويلة الأجل للتكنولوجيات البديلة، نظرا الاوالإجراءات المتخذة للتأكد من 
 يتفقعلى ھذا الأساس، قدمت اليونيدو تقرير ومع اللجنة التنفيذية. المبرم بموجب الاتفاق به  أعلى من ذلك المسموح

 ). 1(ب) ( 71/7مع المقرر 
  

 تقرير مرحلي 
 

بروميد  باستخداممن خمسة العديد من الأنشطة لأربع شركات أنه تم تنفيذ ليونيدو لذكر التقرير المرحلي   -69
الذي يشمل شراء )، 5المدرج في المادة  غير رأس المالب(باعتبارھا واحدة من الشركات المملوكة بالكامل  الميثيل

 ،الجامعات الزراعية ومعاھد البحوث فيتدريب الفنيين التطعيم وعلى  عملورش الوتركيب معدات المختبرات و
تشمل العوامل كي لمعھد الزراعة في زاكابا. وسيتم تحديث مناھج الطلاب الذين يدرسون البستنة ل والمساعدة الفنية

للفترة المتبقية تنفيذ شراء معدات إضافية  المقررةالتطعيم والاستخدام المسؤول للتبخير. وتشمل الأنشطة والبيولوجية، 
، والسيطرة عليه وعفن الجذور العوامل البيولوجية،عمل إضافية والتدريب على التطعيم، و تنظيم حلقات، وللتطعيم

جميع ھذه الأنشطة في استدامة طويلة الأجل للتكنولوجيات البديلة في سوف تساھم وزيارة ميدانية إلى المكسيك. 
الخاضعة للرقابة بروميد الميثيل استخدامات يمالا حظرا على استيراد البلاد. وعلاوة على ذلك، أصدرت حكومة غوات

  .2015 /كانون الثانييناير 1غواتيمالا اعتبارا من في 
  

  الأمانة تعليقات
 

 السيطرةالامتثال لتدابير بقوي ال حكومة غواتيمالا تزاملر اليونيدو، أشارت الأمانة إلى ااستعراض تقري عند  -70
للرقابة اعتبارا من الخاضعة بروميد الميثيل استخدامات ظرا على استيراد : أصدرت الحكومة حعلى بروميد الميثيل

من الأموال المعتمدة في إطار الشريحة  دولار أمريكي 210,000مبلغ قيمته عادت وأ؛ 2015 /كانون الثانييناير 1
وتم تنفيذ . دولار أمريكي 70,000 بقيمةدولار أمريكي من الأموال المعتمدة لليونيب  35,000الثانية لليونيدو، و
جميع ھذه سوف تضمن و. أصحاب المصلحةوحلقات العمل وتدريب شراء المعدات  التي تشمل ةالعديد من الأنشط

  الإجراءات الاستدامة طويلة الأجل للتكنولوجيات البديلة.
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 توصيات الأمانة 
 

  :في قد ترغب اللجنة التنفيذية  -71
  

 المقدم منبروميد الميثيل في غواتيمالا مشروع إزالة علما بالتقرير المرحلي عن تنفيذ  الإحاطة  (أ)
اليونيدو نيابة عن حكومة غواتيمالا الوارد في الوثيقة 

UNEP/OzL.Pro/ExCom/73/17/Add.1؛  
  

: تقرير مرحلي. وتقرير عن أي الرابع والسبعينإلى الاجتماع بأن يقدما اليونيدو واليونيب  ومطالبة  (ب)
  . 2015خطر محتمل لعدم الامتثال لعام 

 
   ھاوالتخلص منالمواد المستنفدة للأوزون نفايات الجزء الثامن: إدارة 

 
  المواد المستنفدة للأوزون التخلص منمشروعات والفلبين: التقارير النھائية ل إندونيسيا

  
 خلفية 

 
 التجريبيةالإيضاحية مشروعات الاللجنة التنفيذية الأموال لإعداد  اعتمدت، اجتماعھا السابع والخمسينفي   -72

البنك الدولي أن  ذكرفي ذلك الاجتماع، ووالفلبين.  لإندونيسيا ھاوالتخلص من المواد المستنفدة للأوزون نفاياتلإدارة 
، وستدرس الفرص للاستفادة من التمويل التمويلدارة والإ بشأن طرقھذه الأموال ستستخدم لتوليد البيانات والخبرة 

  المشترك. 
 

المواد المستنفدة للأوزون نفايات  تصف جردات مادةارير النھائية التي تحتوي على ي التققدم البنك الدول  -73
وجمع البيانات، وتوجيھات بشأن إدارة المواد المستنفدة  عمل الجردالحالية لإندونيسيا والفلبين، ومعلومات عن كيفية 

الغير مرغوب فيھا بما في ذلك للأوزون  مرغوب فيھا، وخيارات التمويل لتدمير المواد المستنفدةالغير للأوزون 
تتضمن التقارير أيضا خيارات محددة لكل بلد، و، واعتبارات التكلفة وأسعار السوق. المتاحة معلومات عن الأسواق

  الملحق الرابع.بصفتھا ھذه التقارير  وترفقھذه الخيارات، والخطوات المقبلة التي ستكون لازمة للتنفيذ. لوتقييم 
  

 تعليقات الأمانة 
 

وبخاصة الأدلة شاملة الواردة فيھا وفائدتھا، المعلومات ال إلى الأمانة أشارتعند استعراض ھذه التقارير،   -74
 بلدانالأن الإرشادات الواردة في ھذه الوثائق ستساعد  أيضا الأمانة وذكرتوالفلبين.  لإندونيسياالتي أعدت  العملية

نفايات المواد المستنفدة للأوزون وما ھي الخيارات التي بالحالية فيما يتعلق  ھاأوضاعم على فھ 5المادة  المدرجة في
  .والإزالةدارة الإاتخاذھا من أجل  ھايمكن

  
 توصيات الأمانة 

 
  : في قد ترغب اللجنة التنفيذية  -75

 
مشروعات التخلص من المواد المستنفدة للأوزون  عنالتقارير المقدمة من البنك الدولي الإشارة إلى   (أ)

  ، UNEP/OzL.Pro/ExCom/73/17/Add.1والفلبين الواردة في الوثيقة  لإندونيسيا
  

المعلومات الواردة في ھذه التقارير عند تقديم المشورة  ومطالبة الوكالات الثنائية والمنفذة بمراعاة  (ب)
  نفايات المواد المستنفدة للأوزون والتخلص منھا. بشأن إدارة  5المدرجة في المادة للبلدان 
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 استراتيجية إقليمية لإدارة نفايات المواد المستنفدة للأوزون والتخلص منھا  تقديم: أوروبا وآسيا الوسطىمنطقة 

 
 خلفية 

 
استراتيجية  وتقديم لوضع، وافقت اللجنة التنفيذية على تنفيذ مشروع إقليمي اجتماعھا التاسع والستينفي   -76

اليونيدو واليونيب،  هذلتنف 8أوروبا وآسيا الوسطىمنطقة في  ھاوالتخلص منالمواد المستنفدة للأوزون نفايات لإدارة 
نفايات المواد المستنفدة ومات محدثة عن المبالغ الفعلية لمعل الذي يوفرشامل التقرير ال يقدم على أن يكون مفھوما أن

 69/19على المشروع (القرار الاجتماع الثالث والسبعين موافقة اعتبارا من تاريخ  المجمعة حسب المادةللأوزون 
  )).2(ب) (

  
ھا تالمواد المستنفدة للأوزون جمع نفايات طن متري من 25,13 قدرهو الكمية إجمالي أظھر التقرير المقدم أن  -77

 وقدرھا ةالمتبقي الكميةمراكز الاسترداد وإعادة التدوير المشاركة في المشروع في تاريخ تقديم الطلب. وسيتم جمع 
 . 2015والتخلص منھا في النصف الأول من عام ا لتدميرھ 2014 عام في الربع الأخير من طن متري  3,94

  
 تعليقات الأمانة 

 
ا حتى المواد المستنفدة للأوزون التي تم جمعھنفايات أن كميات باليونيدو  أفادتبناء على طلب من الأمانة،   -78

التي طن متري  3,94الكمية المتبقية  أصلأن لاسترداد وإعادة التدوير في كرواتيا، والآن كانت من ثلاثة مراكز ل
وإعادة التدوير في  الاستردادكز مرلتجميع القدرة تم تعزيز  ه. وذكرت اليونيدو أيضا أنلا تزال قيد التحديد سيتم تدميھا

بناء القدرات في ھذه البلدان  ويستمرالجبل الأسود من خلال توفير الأدوات والمعدات. واحد في البوسنة والھرسك و
  أھداف المشروع.  تحقيقاليونيدو واثق من أن الثلاثة، و

 
 توصيات الأمانة 

 
  :في قد ترغب اللجنة التنفيذية  -79

  
نفايات المواد المستنفدة للأوزون الفعلية ل الكمياتاليونيدو عن علما بالتقرير المقدم من  الإحاطة  (أ)

المواد المستنفدة نفايات قليمية لإدارة الإستراتيجية للا الإيضاحي مشروعلل المجمعة حسب المادة
) 2((ب)69/19قرار ال يتفق معللأوزون والتخلص منھا في منطقة أوروبا وآسيا الوسطى بما 

  ،UNEP/OzL.Pro/ExCom/73/17/Add.1الوارد في الوثيقة 
  

الإيضاحي تقديم تقرير إنجاز المشروع عند الانتھاء من المشروع ب واليونيباليونيدو  ومطالبة  (ب)
  .2016، في موعد لا يتجاوز الاجتماع الأول في عام التجريبي

  

                                                      
  البلدان المشاركة في ھذا المشروع ھي البوسنة والھرسك وكرواتيا والجبل الأسود   8
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  التاسع: تعبئة الموارد  الجزء
 

  ية المشتركةلمناخا الفوائدلموارد من أجل : تعبئة اعالمي
 

  نھائي التقرير ال
 

لإجراء دراسة  لليونيبدولار أمريكي  100,000اللجنة التنفيذية  اعتمدت، اجتماعھا الثالث والستينفي   -80
 التجريبية التطبيقات من أكثر أو واحد أوك، و/قليمية بشأن التمويل المشترالإعمل الحلقات وبشأن خيارات التمويل، 

المواد  إزالة دارةلإ معتمدة خطة ولھامن البلدان ذات حجم الاستھلاك المنخفض أو أكثر  ةلتمويل المشترك لواحدل
  تعبئة الموارد.لأنشطة  بصفتھا ھاتمول ليتم، الھيدروكلوروفلوروكربونية

  
تعبئة الموارد من خلال تقديم وثيقة بعنوان خيارات التمويل لمعالجة التقرير النھائي لمشروع  قدم اليونيب  -81

الاستھلاك المنخفض مع حجم في البلدان ذات لإزالة المواد الھيدروكلوروفلوروكربونية  الفوائد المناخية المشتركة
ستھلاك المنخفض الأوزون في البلدان ذات حجم الا للعاملين في مجال وتقدم الوثيقة التوجيهقطاع الخدمات فقط. 

ھم خططبمرتبطة الالفوائد المناخية المشتركة لأطراف لتحقيق متعدد االلصندوق ا التمويل خارج طلبكيفية  بشأن
حجم الاستھلاك . ويتضمن التقرير معلومات عن حالة البلدان ذات لإزالة المواد الھيدروكلوروفلوروكربونية

لقطاع عن بدائل المواد الھيدروكلوروفلوروكربونية ذات إمكانية الاحترار العالمي المنخفض خاص المنخفض، كقسم 
التي قد تكون متاحة، المناخية المشتركة  فوائدللالرئيسية لدعم المالي امصادر ل ووصف موجز، بوجه خاص الخدمات
إزالة المواد خلال المناخية المشتركة  الفوائدلاستفادة من الذي ينشد الموظف الأوزون  بخطوةخطوة بتوجيه ويختتم 

  .الھيدروكلوروفلوروكربونية
  

 تعليقات الأمانة 
 

 يةالتقرير وكيفأعد بھا منھجية التي توضيح العملية / ال من اليونيب الأمانة تاستعراض التقرير، طلب أثناء  -82
تقرير، القدمت الأمانة أيضا تعليقات على شكل و. الختاميةنتائج حلقات العمل الإقليمية التي أجريت في الوثيقة  مراعاة

  مزيد من الوضوح في العرض. ال ستوفرواقترحت بعض التغييرات التي 
 

الأمانة أيضا أن العناصر التي كانت مطلوبة كجزء من المشروع (أي الإضافة، والشفافية، وتجنب  وذكرت  -83
وتجنب الازدواجية، ومعلومات عن تكاليف المعاملات) لم ، الاستدامة، وتقاسم الأرباح، وضمان المنحرفةالحوافز 

التي تشمل تحليل تقييم تعبئة الموارد بالقرارات الأخرى ذات الصلة ب اليونيب تدرج في التقرير. كما ذكرت الأمانة
  جوانب معينة في التقارير النھائية حيثما كان ذلك مناسبا.  تتم مراعاة وكيف ات المبانيمشروع مبرد

 
تعليقات الأمانة، وكذلك يراعي ملاحظات و، منقح نھائي تقرير مشروع، قدم اليونيب بعد مناقشات مع  -.84

  .الخامس الملحقبھذا التقرير النھائي  ويرفقأعلاه. المذكورة  83العناصر البارزة المطلوبة في الفقرة 
  

 توصيات الأمانة 
 

  :في قد ترغب اللجنة التنفيذية  -85
  

المشتركة المقدم من اليونيب،  يةالمناخ الفوائدتقرير عن تعبئة الموارد من أجل علما ب الإحاطة  (أ)
  ،UNEP/OzL.Pro/ExCom/73/17/Add.1في الوثيقة  الوارد
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استخدام على من خلال الوكالات الثنائية والمنفذة ذات حجم الاستھلاك المنخفض تشجيع البلدان و  (ب)
خلال تنفيذ الفوائد المناخية المشتركة موارد إضافية من أجل  طلبفي التقرير عند  الدليل المقدم

  .من خطط إدارة إزالة المواد الھيدروكلوروفلوروكربونيةالمرحلة الأولى والمراحل المستقبلية 
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Executive Summary 
 
Demonstration project for conversion from HCFC-22/HCFC-142b technology to CO2 with methyl formate co-
blowing technology in the manufacture of XPS foam at Feininger (Nanjing) Energy Saving Technology Co. Ltd. 
was approved by the 64th Executive Committee meeting at a funding level of US$ 1,973,300. 
 
This demonstration project was successfully implemented, and established the suitability of methyl formate co-
blowing technology as a viable replacement of the currently used HCFC-22 / HCFC-142b in the manufacture of 
XPS foam at Feininger (Nanjing) Energy Saving Technology Co. Ltd.  
 
The project activities includes product redesign and development, equipment installation and modifications safety, 
laboratory testing and performance evaluation, product trials, production line conversion, technical assistance and 
training. 
 
The successful completion of the demonstration project showed that the methyl formate co-blown with CO2 
exhibited the industrial feasibility in the production of XPS foam board. XPS foam board produced by this 
conversion technique can be used for frost insulation of roads, railways, trafficked areas, light weight fill for 
reduction of horizontal and vertical earth pressure and other civil engineering applications etc.  
 
 

1. Introduction 
 
The Demonstration Proposal prepared and submitted to the 62nd ExCom meeting. And the Executive Committee 
approved the XPS Demonstration project in 64th meeting in July 2011 at a funding level of US $ 1,973,300. The 
project’s implementing agency is UNDP. The national agency implementing this project is Foreign Economic 
Cooperation Office (FECO), Ministry Of Environmental Protection, China.   
 
The objective of this demonstration project is to establish the suitability of CO2 with methyl formate co- blowing 
technology as a viable replacement of the currently used HCFC-22/HCFC-142b blowing agent in the manufacture 
of XPS foam at Feininger (Nanjing) Energy Saving Technology Co. Ltd. 
 
The successful implementation of this demonstration project will provide an environment friendly and cost-
effective alternative for enabling replication of this technology in similar applications and enterprises in the XPS 
Foam Sector, and result in reductions in HCFC consumption of 12.3 ODP tones, contributing to compliance with 
the 2013/2015 control targets in China. It will also lead to net annual emission reductions of 420,250 tonnes CO2-
eq. 
 
1.1 Background 
 
The XPS Foam Sector in China has experienced remarkable growth in the past several years. Due to the steep 
growth in the construction industry, demand for XPS foam boards for building thermal insulation has increased 
significantly, ascribed also to enhanced energy-efficiency standards for buildings. The 2009 estimated HCFC 
consumption in the sector was about 41,000 metric tonnes. Based on information from surveys, there are about 20 
indigenous manufacturers of XPS extrusion lines and an estimated 500 manufacturers of XPS foam in the sector. 
 
Another defining characteristic of this sector is that most of the polystyrene raw material used in XPS foam 
manufacturing originates from recycled polystyrene scrap with aim to reduce the production cost. Recent zero-
ODP XPS foam technologies introduced by multinational corporations are expensive and have been closely 
guarded in terms of intellectual property，for example complex cell technology used isobutene as blowing agent 
by Kaneka Corporation and pure CO2 foaming technology by Dow Corporation. Due to this, these technologies 
are not cost-effectively accessible for most of XPS foam enterprises of China and may not be compatible to 
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operate with a high proportion of recycled polystyrene scrap. There is, thus, a clear and present need for a cost-
effective and environmentally safe technology alternative for the XPS foam sector of China, in order to remain 
sustainable and maintain product quality. 
 
Feininger (Nanjing) Energy Saving Technology Co. Ltd. was established in 2002 and it is one of the major 
manufacturers of Extruded Polystyrene (XPS) foam and XPS foam machines in China. The enterprise also 
manufacturers XPS foam boards with thickness from 20 mm to 100 mm. Other products include Extruded 
Polyethylene  (XPE)  foam  boards  and  sheets,  XPS  foam  pipe  sections  and  PVC  pipes.  Feininger currently 
employs 143 persons, of which about 50 are technical. 
 
Feininger has been recognized as one of the leading companies in the XPS industry in China with excellent 
management and high quality products. The enterprise has 26 patents, covering almost all the core technologies in 
XPS manufacturing. Feininger has been identified as a national high technology enterprise. It has obtained the 
Class-A Tax Credit Certification Award promulgated by the Internal Revenue Service and the Local Taxation 
Bureau of Nanjing, Jiangsu. It has also obtained ISO 9000, ISO14001 and CE certifications. 
 
The enterprise currently operates two XPS foam manufacturing lines, both built in-house. The main technical 
parameters of the baseline equipment in these two manufacturing lines are tabulated below: 
 
Parameter Unit Line 1/ SE 150/200* Line 2/TE 75/200 

Type N/A Single/Single Tandem Twin/Single Tandem
 
Capacity 

kg/hr 480-720 480-720 
m3/day 300-450 300-450 

Diameter of primary extruder Mm SE 150 TE 75 
Diameter of secondary extruder Mm SE 200 SE 200 
Power of primary extruder kW 110 110 
Power of secondary extruder kW 75 75 
Connected load kVA 250 250 
Electrical supply Volts 380V/3 Ph/50 Hz
XPS board thickness Mm 20-100
XPS board width Mm 600, 900, 1200
Blowing agents N/A HCFC-142b/22 (50:50) HCFC-142b/22,142b
HCFC consumption** Metric tonnes 205 290 
*Line 1/ SE 150/200 have been converted to non-HCFC technology in this demonstration project.  
** 2010 

 
The manufacturing line 1/SE 150/200 is a primary single-screw extruder/single-screw tandem extrusion system 
and line 2/TE 75/200 is a twin-screw extruder/single-screw tandem extrusion system. Compared with the primary 
single-screw (line 1), the primary twin-screw (line 2) has some advantages, such as steadier feeding, better 
dispersive and distributive mixing and better temperature control capability. These characteristics result in XPS 
foam with lower density and better insulation value. In the past three years, due to demand for improved product 
standards, the line 2/TE75/200 twin-screw system has been used for a larger share of the production. The existing 
extrusion line 1/SE 150/200 comprises of the following main equipment: 
 

• Primary extruder 150 mm (36:1) 
• Secondary extruder 200 mm (34:1) 
• Pre-blending system for additives 
• Two single stage blowing agent pumps delivering to the primary extruder 
• Static mixer at the discharge of the secondary extruder 
• Extrusion die and shaper 
• Interconnecting piping and fitting 
• Controls and indications 
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Feininger has rich experience in manufacturing a wide range of XPS foam-related products including the full 
range of XPS processing equipment. The enterprise has been engaged in research and development in XPS 
foams, XPS manufacturing machinery and auxiliary equipment such as XPS recycling machines, for several 
years. The enterprise also has technically competent staff and good management and is financially sound. It has a 
good market recognition and reputation. Any technology successfully adopted at Feininger provides a good 
opportunity for wider and more effective dissemination and adoption by the downstream users of XPS 
machinery and equipment provided by Feininger. 
 
Based on these considerations, Feininger was considered to be the most suitable and appropriate for carrying out 
this demonstration project. 
 
1.2 Technical Choice 
 
The main zero-ODP alternatives to HCFCs for the XPS foam sector include HFCs, CO2 and Hydrocarbons. 
However, these technologies require a high level of process optimization and changes, significant investments up 
to several million dollars, and are closely guarded in terms of intellectual property rights by a very few large 
multinational corporations and can be potentially used by only very large enterprises under license or as 
subsidiaries of these corporations. The introduction of these alternative technologies is therefore a difficult 
challenge for the Chinese XPS foam industry. The challenge is to develop an alternative technology that can 
be environmental-friendly, easy and stably used by the large number of XPS foam enterprises in China, 
particularly because high levels of polystyrene scrap is used as raw material. This is critical because the 
sector is experiencing a high growth due to rapidly increasing demand in building and other infrastructural 
construction uses in China. 
 
The selected technology for demonstration is CO2 and methyl formate co-blowing technology for the following 
reasons: 
 
 CO2 has zero ODP and GWP of 1, with a low cost and wide availability in China. It is also non- 

flammable and stable. It is thus favorable in terms of environment, health and safety. However CO2 has 
a small molecule and tends to diffuse through the polymer structure quite easily. The insulation 
performance with CO2 alone is therefore not favorable. CO2 also requires high-pressure operation. 
Thus, CO2 alone is not suitable and requires a co-blowing agent. 

 
 Methyl formate is an industrial chemical which is widely and cost-effectively available. The thermal 

conductivity of methyl formate is low (10.7 m-W/m-K), which is quite close to that of HCFC-142b and 
HCFC-22 (10 m-W/(m-K and 11 m-W/m-K) respectively and much better as compared with other co-
blowing agents such as ethanol (17.1 m-W/m-K) and HFC-152a (13.6 m-W/m-K). The co- blowing of 
methyl formate with CO2 is thus expected to lead to a lower thermal conductivity of XPS foam as 
compared with CO2 alone or co-blown with ethanol or HFC-152a. Additionally, the combination will 
have very low GWP. 

 
Methyl formate has a boiling point of 32  giving rise to some concerns on dimensional stability of XPS foam 
boards at room temperature. In order to customize and improve the physical, mechanical, thermal and flammable 
properties of the XPS foams to bring them on par with the current HCFC technology, a third co-blowing agent 
will need to be introduced，for example HFC-152a. The boiling point of HFC-152a is -24.7℃，which is 
favorable to the dimensional stability and the thermal resistance of the XPS board. 
 
 

2. Project Implementation  
 
The project was approved by 64th Executive Committee meeting in 2011 at a funding of US$ 1,973,300. The 
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project implementation started at 2012, the conversion project was completed in June 2014.  
 
According to the project implementation plan, the following activities were carried out: the retrofitting plan 
evaluation, procurement, equipment installation and commissioning, pilot running, properties testing, industrial 
feasibility assessment etc. 
 
2.1 Extrusion foaming line retrofitting 
 
Based on the implementation plan, Feininger updated its original production line to new twin screw extruder 
tandem single screw extruder line. The high accurate material gavimetric feeder and blowing agent injection and 
metering system, the high automated downstream parts were equipped with the new line. 
 

   
Feeder and gravimetric dosing system for PS resin 

 

   
Blowing agent tank and diaphragm pump metering system  

 

   
Extrusion foaming extruder and the downstream parts 
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2.2 Ventilation and fire safety systems retrofitting 
 
The ventilation and fire safety systems of the production workshop were retrofitted and also came into use. An 
external safety audit was carried out to ensure that the safety systems were consistent with local regulations. 
 

  
Forced ventilation system and highly sensitive flammable gas sensor 

 

   
Fire equipment and anti-explosive control cabinet 

 
2.3 Commissioning/Trial-production 
 
Co-blowing system comprising of CO2/Methyl formate, CO2/Methyl formate/Ethanol were choose as the 
substitutes for the HCFC-22/HCFC-142b. The effect of those new blowing systems on the processing process and 
the properties of the XPS foam board were evaluated. By use of CO2/Methyl fomate blowing system, the XPS 
foam board was manufactured in the new line to verify the industrial feasibility. Some special formula was 
introduced to assess the stability and reliability of the production in the commissioning process. 
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Commissioning/Trial-production by use of the CO2/Methyl formate co-blowing agent 

 
2.4 XPS board properties testing 
 
The XPS foam board from the new line was delivered to specialized laboratory to test properties. The thermal 
resistance of the board was compared in the below table.  
 

Testing Item Standard Unit 
50/50 

CO2/EtOH 

50/50 
CO2/Methyl 

Formate 

50/20/30 
CO2/EtOH/Methyl 

formate 
Thermal 

conductivity 
GB/T 10294-2008 W/m.K 0.0345 0.0342 0.0336 

 

     
XPS board properties testing and the relevant test report 

 
2.5 Process and safety training 
 
Process and safety training were provided to the manufacturing, installation and maintenance personnel from 
August 2013 to December 2013. 
 
To ensure the production safety, Feininger retrofitted the ventilation and fire safety systems of the workshop, 
which comprised the forced ventilation system, the static protection system, the highly sensitive detection, alarm 
and control system for flammable and explosive gas, the emergency power supply system etc. 
 
Feininger invited a lot of polymeric foam processing experts to conduct training. Feininger had carried out almost 
60 person/time of technical training on the research staff, the technical and safety training for equipment operators. 
Feininger compiled a safety production booklet for using methyl formate and ethanol in the production of XPS 
foam board and would like to share with other enterprises. 
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Process and safety training were provided to the manufacturing, installation and maintenance personnel. It was 
verified that the internal technical acceptance were completed and technical commissioning and relevant 
personnel training were finished.  
 

    
 

   
XPS board Processing training and fire safety training 

 
2.6 Management 
 
The project was under the overall management and coordination of the Foreign Economic Cooperation Office, 
Ministry of Environmental Protection of China. UNDP was the implementing agency for the project, which 
provided international coordination and technical assistance. 
 
The project employs the Performance-based Payment (PBP) mechanism in its implementation. Under the PBP 
mechanism, the enterprise tasked to carry out the conversion would play the role as a key executer, which is 
responsible for all the activities related to the conversion. The procurement was organized fully in line with the 
marketing principle to ensure cost-effective and timely installation of equipment for CO2 based manufacturing 
operations.  
 
FECO and UNDP were not involved in the procurement activities of the enterprise by any means other than make 
payment to the enterprise in tranches for the costs of procurement and conversion, at agreed payment dates given 
in the payment schedule, and when milestones prerequisite for the tranche have all been achieved on time. 
 
Before each payment, FECO invited independent experts to verify whether the performance for each milestone 
that the payment depends on have been satisfying. The verification reports were submitted and accepted by 
UNDP as the main supporting documents for requesting the installment of payment. 
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During project implementation, FECO and UNDP organized 5 verification missions combined with monitoring 
and evaluation at Feininger (Nanjing) factory - once in 2011, once in 2012, 2 times in 2013and once in 2014. The 
experts group included technology experts and finance experts, FECO staff and UNDP staff as well. The experts 
team traced the project implementation situations, evaluated the project technical issues and progress, and verified 
whether the performance for each milestone that the payment depends on have been satisfied. Each verification 
activity was carried out in a process of planning, preparation, data confirmation, technical material checking, on-
the-spot investigation, result confirmation and conclusion. 
 
 

3. Outcomes 
 
The project was implementing smoothly according to the program schedule, and was completed in June 2014. 
The national acceptance will be completed by the end of 2014. The production line is running commercially, and 
IOC will be disbursed to enterprise in 2015. The industrial application feasibility of methyl formate together with 
CO2 and ethanol in the production of XPS foam board has been well verified. 
 
The following are the salient outcomes of the project. 
 
 The enterprise completed the redesign of extruder production line, foaming agent injection control system 

and fire safety system in 2012. 
 Equipment for extruder production line was procured in 2012.  
 The fire safety system and explosion-proof retrofit were completed in 2013. 
 Technical commissioning was completed successfully and relevant personnel were trained in 2013.  
 The project Completion verification has been carried out in June 2014. 

 
 

4. Technical performance 
 
Technical performance of the XPS foam manufactured after implementation of conversion technology is given 
below. 
 
 CO2 has zero ODP and GWP of 1, with a low cost and wide availability in China. 
 CO2 is non- flammable and stable. It is thus favorable in terms of environment, health and safety. 
 Methyl formate is an industrial chemical which is widely and cost-effectively available. 
 The thermal conductivity of methyl formate is low, which is quite close to that of HCFC-142b and 

HCFC-22 respectively. 
 The co-blowing of methyl formate with CO2 was thus expected to lead to a lower thermal conductivity of 

XPS board as compared with CO2 alone or co-blown with ethanol if the processing process could not be 
severely influenced. 

 Methyl formate could be used as the co-blowing agent of CO2 basically. Using methyl formate as the co-
blowing agent of CO2 had no significant influences on the processing process of XPS board. 

 
 

5. Project management and monitoring 
 
5.1 Project progress 
 
The project was implementing smoothly according to the program schedule, and was completed in June 2014. 
The national acceptance will be completed by the end of 2014. The capacity of the production line has been 
converted to use substitute Foaming agent. 
 
Each of milestones was achieved and verified, the details are as follows: 
 



10 

Milestones Status 

1st Project Contract to be signed with enterprise 
FECO and the enterprise signed contract 
in March 2012 

2nd 
Feininger (Nanjing) sign the procurement contracts with 
conversion equipment suppliers  

Finished in October 2012  

3rd Conversion equipment was installed in KDL  Finished and verified in January 2013 

4th 
The trial run of conversion equipment was verified by 
expert team  

Finished and verified in December 2013  

5th The enterprise submitted the completion report Finished in May 2012 

6th  
Completion verification was organized by FECO and 
UNDP 

Finished in June 2012  

 
5.2 Conversion cost 
 
Total Project Costs:  
The total contract amount with the enterprise is US$1,844,635, including ICC US$1,557,635, and IOC 
US$287,000. 
 
Incremental Capital Costs: 
The actual incremental capital costs for conversion was US$1,743,186, among which US$ 1,557,635 was funded 
by MLF, and US$185,551 was co-financed by the enterprise. The details of ICC are as follows: 
 

No. Item/Description 
Grant funds 
(US$)  

Counterpart 
funds(US$)  

Actual 
cost  

 (US$) 
1.  Extruder Retrofitting 

1.1 Extruder Retrofitting 565,000 99,516 664,516

1.2 Extrusion die (include die heating control system) 15,000 15,484 30,484
1.3 Static mixer 25,000 -2,419 22,581

1.4 
Foaming agent injection control system and  
Explosion-proof retrofit 

142,000 -37,161 104,839

Subtotal  747,000 75,420 822,420
2.  Blowing agent supply system 

2.1 
Storage tank with accessories for CO2, methyl formate, 
third blowing agent,  CO2 metering system and Blowing 
agent piping (high and low pressure) 

130,000 -9,516 120,484

2.3 
Methyl formate and the third blowing component 
injection and metering system 

160,000 17,186 177,186

Subtotal  290,000 7,670 297,670
3.  Ventilation and fire safety system 
3.1 Fire safety system design 10,000 -4,355 5,645

3.2 
Transformation of  ventilation system and Fire safety 
system  

326,000 55,452 381,452

Subtotal  336,000 51,097 387,097
4.  Other 
4.1 Technology transfer from external process expert  25,000 15,323 40,323
4.2 Process trials and safety training 75,000 103,728 178,728
4.3 Product evaluation and certification 10,000 2,271 12,271
4.4 External safety audit 5,000 -323 4,677

Subtotal 115,000 120,999 235,999
5.Contingency 69,635 -69,635 
Total 1,557,635 185,551 1,743,186
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Incremental Operating Costs: 
The agreed total incremental operating costs calculated one-year duration amount to US$287,000. The production 
line is running commercially, and the IOC will be disbursed to enterprise in 2015. The data of IOC is preliminary 
value. 
 
The cost for the baseline HCFCs based two-stage systems are summarized as below: 
 
 In the HCFCs technology: 
1. HCFC-22 /142b price is US$ 1.9 /kg 
2. Raw material (reclaimed materials) price is US$ 1.45 /kg 
 
 In the CO2 technology: 
1. CO2 price is US$ 0.11/kg 
2. Methyl formate price is US$ 2.25 /kg 
3. Raw material (new PS resin materials ) price is US$ 1.8 /kg 
 

Incremental Operating Cost 
Source 

HCFCs technology CO2 technology 
consumption in 

one year(kg) 
Cost(US$) 

consumption in 
one year(kg) 

Cost(US$) 

HCFC-22 /142b 200,000 380,000 -  
CO2 -  120,000 13,200 
Methyl formate -  80,000 180,000 
Raw material 2,000,000 2,900,000 2,000,000 3,600,000 
Total   3,280,000  3,793,200 

 
Based on the above table, the actual incremental operating cost on a yearly basis is estimated to US$513,200. 
 

6. Impact 
 
6.1 Environmental Impact 
 
The HCFC consumption in 2010 at Feininger (Nanjing) Energy Saving Technology Co. Ltd. was 495 metric 
tonnes. The successful implementation of this demonstration project on one manufacturing line has resulted in a 
reduction of HCFC consumption by 205 metric tonnes. 
 
The ODP, GWP and MW data of HCFC-142b/-22, CO2 and Methyl Formate are tabulated below. 
 

Substance ODP GWP Molecular weight 
HCFC-142b/22 (50:50) 0.06 2050 93 

CO2 0 1 44 

Methyl formate 0 0 60 
 
The successful implementation of this demonstration project on one manufacturing line has resulted in a reduction 
of HCFC consumption by 205 metric tonnes. Taking into account both ODP and GWP values of HCFCs, the 
successful implementation of this project will result in an annual reduction of a minimum of 12.3 ODP tonnes and 
annual emission reductions of 420,250 tonnes CO2-eq. 
 
6.2 Results 
 
The successful implementation of this project will result in the following: 
 



12 

(a) Sustainable reductions in HCFC consumption in the XPS sector in China of 12.3 ODP tonnes, 
contributing to China’s compliance with the 2013 and 2015 control targets. 
 

(b) Demonstration and availability of an environmentally safe and cost-effective alternative for enabling 
replication of this technology in similar applications and enterprises in the XPS Foam Sector in China. 

 
(c) XPS foam board produced by this conversion technique can be used for frost insulation of roads, 

railways, trafficked areas, light weight fill for reduction of horizontal and vertical earth pressure and 
other civil engineering applications etc. 
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Executive summary 

 

This project was developed as response to the Decision 55/43 of the Multilateral Fund Executive 

Committee and is part of a limited group of projects with the objective to assess new technology options 

that use non-ODP and low GWP refrigerants; this project was specifically approved by Decision 61/32 

in July 2010. 

Propane (R-290) is an environmentally friendly refrigerant, since its ODP is zero and its GWP is as low 

as three. With an excellent cooling performance, R-290 is considered one of the ideal alternatives to 

replace HCFC-22 in the Room Air Conditioning (RAC) sector. However, since this refrigerant is 

different from HCFC-22 in terms of chemical and physical properties, thermal performance and 

flammability, the application of R-290 refrigerant requires design and structural modifications of the 

HCFC-22-based products and production lines. 

In this sense, and in order to support the implementation of its HCFCs phase-out plan in the RAC sector, 

China (an article 5 party) prepared, in cooperation with UNIDO, two demonstration sub-projects for the 

conversion of RAC units and compressors manufacturing from HCFC-22 to R-290, in two leading 

companies’ production lines: Guangdong Midea Refrigeration Equipment Co. Ltd. and Guangdong 

Meizhi Co. Ltd. 

In the case of Midea, the production line that has been converted is an advanced mechanized line with 

complete manufacturing functions, consisting of assembly line, charging equipment, vacuum pump, 

running test system, leak detectors, packing machine as well as other specialized machines. The 

products manufactured on the line include split units working with AC and DC. The baseline production 

is 200,000 units per year. 

With regard to Meizhi, the selected production line has an annual production capacity of 1,830,000 

HCFC-22-based units that are applied in split air-conditioners of 1 hp and 1.5 hp. Within the selected 

line there are altogether five component manufacturing departments, that is: 1) roughing and finishing of 

rollor, cylinder, blade, and crankshaft and bearing components of the compression structure; 2) case 

manufacturing department for the production of main shell and upper and lower shells;  3) Production of 

stator and rotor of the compressor motor; 4) Motor coil manufacturing, and 5) Assembly department for 

sorting, matching, assembly, painting lubricant charging, sealing, tightness, electrical and performance 

testing. 

From these two projects the following conclusions can be pointed out: 
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- With an excellent cooling performance, R-290 is considered one of the ideal alternatives of 

HCFC-22 in the RAC sector after conversion of production lines. 

- R-290 is available in the Chinese market.  

- The conversion of two of the most important production lines of RAC units and compressors in 

China has maintained the quality and performance of the appliances produced by these two 

companies. Their performance is consistent with national (CCC) and international standards 

(IEC/CB and CE), and this has already been certified by the authorities.  

- In order to obtain such improvements in the new products’ performance, as well as in the system 

optimization, significant additional efforts were required in terms of co-financing by both 

companies.   

- Regarding the new compressors’ performance, the energy efficiency is 2%-3% higher than 

HCFC-22 compressors.  

- Concerning the new RAC units’ performance, the energy efficiency is 5%-12% higher than 

HCFC-22 air-conditioners.  

- Further efficiency improvement both in compressors and AC units could be achieved if the 

charge sizes specified in international standards were relaxed, since there is a relationship 

between charge and efficiency. Until then, efficiency improvement is mainly dependent on the 

actual R&D - invested in the product in the past several years and the years to come - and also 

on system optimization, which was required as in most refrigeration conversion activities in the 

past. 

- Two types of R-290 compressors (fixed and variable frequency) with 1 HP and COP of 

4.12-4.33 are available for mass production after the conversion of the production line. 

- Two types of R-290 RAC units (split/VF and portable A/C) and six different models are 

also available for mass production after conversion.  

- The conversion of production lines and the manufacturing of new appliances can be handled 

safely, despite the flammability of R-290, if appropriate measures are implemented and 

appropriate tools and equipment are used.   

- Developments continue post-project with the aim to minimize and simplify product 

modifications while maintaining safety; as well as to reduce the refrigerant charge in order to 

expand the range of products. 

- The experiments and assessments show that the possibility of fire and explosion for a wall-

mounted R-290 air-conditioner is only 10-8-10-9 per year under household use conditions in 

China. Nevertheless, the next stages of phase-out programme should focus on risks in the 

servicing and installation processes, risks at different charges, and secondary risks from a fire.  
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- Besides, in order to foster the introduction of this new technology in the Chinese market it is 

necessary to establish new policies and financial measures, as well as updated safety standards.  

Incremental capital costs  

- In the case of both Midea and Meizhi, the projects have had higher capital costs than the agreed 

project budget.  

Incremental operating costs  

- Regarding Midea’s project, the estimated IOC for one split unit is currently US$ 41.95. 

Although the actual IOC is significantly higher than the eligible USD 6.3/kg, these additional 

costs are associated with the product initiation and expected to decrease in future, albeit not 

quite the level of the IOC threshold. In addition, the methodology for applying the safety 

measures is also being refined.  

- The cost of the new compressor manufactured by Meizhi is US$ 7.57 higher than the HCFC-22 

based compressor (cost already part of the above calculation). IOC for compressor for Midea 

was not covered by the funds provided by the MLF, instead the conversion of Meizhi 

compressor manufacturing line was financed.  

The approval and implementation of these demonstration projects was key for the development of R290 

units and was a basis for the RAC phase-out strategy in China. As a result, by now, most RAC 

manufacturers in China are involved in R290 conversion activities and R&D. 

While these demonstration projects in China were successful, the application of hydrocarbon (HC) 

technology should be carefully evaluated in context of the local situation prevailing in each country. The 

report by no means concludes that the technology was sufficiently consolidated to be applied in all 

countries, and did not address issues of availability and cost in the field. Finally, interested parties must 

take into consideration the proprietary issues related to the technology. 
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1. Introduction 

 

In 2007, the 19th Meeting of the Parties of the Montreal Protocol agreed on accelerating the phase-out of 

HCFCs. To achieve the compliance goal, China is implementing a HCFCs phase-out sector plan in the 

Room Air Conditioning (RAC) sector since 2012. In order to support the implementation of this sector 

plan, China prepared, in cooperation with UNIDO, two demonstration projects (hereafter, the projects) 

for the conversion of RAC and compressors manufacturing from HCFC-22 to propane (R-290), in two 

different companies: Guangdong Midea Refrigeration Equipment Co. Ltd. and Guangdong Meizhi Co. 

Ltd.  

The Executive Committee (ExCom) approved the Midea and Meizhi projects at the 61st ExCom 

meeting, with a budget of US$ 4,026,507 and US$ 1,875,000, respectively. UNIDO has been the 

implementing international agency of the two projects, while the Foreign Economic Cooperation Office 

of China (FECO), which is part of the Ministry of Environmental Protection, has been the national 

implementing agency. 

Guangdong Midea Refrigeration Equipment Co., Ltd was jointly funded by Guangdong Midea Electric 

Appliances Inc. (80%) and Toshiba-Carrier Corporation (20%) in 2000. Midea is a large-scale enterprise 

focusing on the development, production, sales and after-sales service of domestic, commercial and 

central air-conditioners. As one of the leading manufacturers in the RAC sector of China, Midea has 

altogether 75 RAC production lines and the annual production capacity amounts to 20,000,000 units.  

Guandong Meizhi Refrigeration Equipment Company Co., Ltd is a comprehensive technology-oriented 

compressor manufacturer established in September 1995.  It is owned by Guangdong Midea Electric 

Appliances Group (60% share) and Toshiba (40% share). Meizhi belongs to the refrigeration business 

group of Midea, and it is specializing in the production, sale, and R&D of domestic compressors, mainly 

for RAC appliances, but also for refrigeration. 

Since these two companies are joint ventures shared by local and foreign companies, the budget 

allocated by the ExCom covers the associated costs of the projects in the same proportion as the local 

ownership, that is: 80% in the case of Midea and 60% in the case of Meizhi. For this reason, co-

financing was needed to cover the rest of the associated costs.  

The conversion projects in these two companies were developed as response to the Decision 55/43 (b) of 

the Multilateral Fund Executive Committee, which is intended to select projects that best demonstrated 

alternative technologies and facilitated the collection of accurate data on incremental capital costs and 

incremental operating costs or savings, as well as other data relevant to the application of the 

technologies. They are also part of a limited group of projects with the objective to assess new 

technology options that use refrigerants with zero ozone depleting potential (ODP) and low global 

warming potential (GWP).  



7 
 

2. Project objectives 

R-290 is an environmentally friendly refrigerant, since its ODP is zero and its GWP is as low as three. 

With an excellent cooling performance, R-290 is considered one of the ideal alternatives of HCFC-22 in 

RAC sector. However, since this refrigerant is different from HCFC-22 in terms of chemical and 

physical properties, thermal performance and flammability, the application of R-290 refrigerant 

necessitates design and structural modifications of the HCFC-22-based products and their production 

lines. 

Table 1. Physical properties of R-290 compared to HCFC-22 

Parameters HCFC-22 R-290 

Molecular formula CHCLF2 C3H8 

Molecular weight 86.5 44.1 

Critical temperature ℃ 96.2 96.8 

Critical pressure (MPa) 4.99 4.25 

Boiling point (℃) -40.8 -42.1 

Lower flammable limit (v%) N 2.1 

Burning velocity (cm/s) N 39 

Combustion heat (KJ/mol) N 2217.8 

GWP 1700 3 

ODP 0.055 0 

 

In this sense, these projects consist of the conversion of two HCFC-22-based production lines of both 

split room air-conditioners and compressors, to R-290 technology1, with no capacity increase and quality 

upgrade, in order to:  

 Promote the replacement of HCFC in RAC manufacturing sector;  

 Demonstrate redesign of split RAC units and compressors for the use of R-290 refrigerant; 

 Seek solutions and obtain experience in safe conversion of production lines, refrigerant storage 

and handling facilities,  

 Demonstrate alternative production techniques in air-conditioner and compressor 

manufacturing; 

 Undertake training and marketing of RAC appliances and compressors using R-290 refrigerant; 

 Elaborate techniques and processes as well as to collect experience in transportation and 

installation of R-290 split RACs;  

 Support the testing and verification of the conversion of manufacturing of HCFC-22-based 

compressors to R-290-based compressor and; 

                                                            
1 Refrigerant R-290 is currently available in the Chinese market. 
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 Accumulate and disseminate experience for future technical conversion projects. 

With the conversion of Meizhi’s production line, the new compressors will indirectly phase out 2,196 

metric tons of HCFC-22, with an impact of 121 ODP tons per year. In the case of Midea, the new RAC 

units will phase out 240 metric tons per year, with an impact of 13.2 ODP tons per year.  

 

3. Implementation 

3.1. Selected production lines  

In the case of Midea, the production line that has been converted is an advanced mechanized line with 

complete manufacturing functions, consisting of assembly line, charging equipment, vacuum pump, 

running test system, leak detectors, packing machine as well as other specialized machines. The 

products manufactured on the line include split unit working with AC and DC. The production line met 

quality and safety requirements and its baseline production was 200,000 units per year. 

The company produces most of the components, including heat exchangers. The compressors are 

purchased from Meizhi compressor factory. 

In the case of Meizhi, among the eleven domestic RAC compressor production lines of the company, it 

has been converted the one with an annual production capacity of 1,830,000 HCFC-22-based units. The 

compressors of this line are applied in split air-conditioners of 1 hp and 1.5 hp. Within the selected line 

there are altogether five component manufacturing departments:  

 Roughing and finishing of rollor, cylinder, blade, and crankshaft and bearing components of the 

compression structure; 

 Case manufacturing department for the production of main shell and upper and lower shells; 

 Production of stator and rotor of the compressor motor; 

 Motor coil manufacturing and; 

 Assembly department for sorting, matching, assembly, painting lubricant charging, sealing, 

tightness, electrical and performance testing etc. 

 

3.2. Projects activities and scope of the work 

3.2.1. Midea 

After the project was approved in July 2010, FECO and UNIDO signed a contract in May 2011 for its 

implementation. After 30 months implementation, the conversion project was completed by the end of 

2013, and all equipment and lab facilities were installed and tested. Midea has developed different types 

of A/C products for domestic and oversea markets. It entrusted the national quality supervision and 

inspection center and the provider of technical services TUV to carry out product test. The test focused 
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especially on the safety of products. The R-290 A/C has received the China Compulsory Certificate 

(CCC), the IEC/CB certificate, and the CE certificate.  

The following activities were carried out in the implementation: production line planning, conversion of 

product testing unit, modification of production process, product redesign and development, set-up of 

prototype and training2.  

The residential air conditioner research and development center of Midea was responsible for the overall 

coordination and management of the project implementation. 

 

Production line planning 

Capacity of R-290 production line 

The R-290 production line was converted from an existing HCFC-22 line. The capacity of this 

production line will be 200,000 units annually. It can produce outdoor units, including VF, for split A/C 

of 1.5HP and below, portable A/C, window A/C and dehumidifiers.  

Location and construction plan 

The old line was located in a plant with other 6 lines. Considering the flammability of R-290, the 

company decided to select a new production site, separated from other lines. In this sense, it was decided 

that the production line would be moved to the second floor of No9 plant building. The size of the new 

production area is 1,800 m2, from previously around 1,000 m2, but this increase in the operating area is 

not related to the flammability of R-290, neither is it to any increase in production capacity.    

 

Conversion of production line 

The following conversions and modifications were carried out to the production line: 

 

 

 

 

 

 

 

                                                            
2 Transportation, installation and servicing of R-290 AC units are part of an ongoing R&D project under the Stage I HPMP of 

the RAC sector. 
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Table 2. Conversion of production line - Midea 

No. Equipment Contents of Conversion 

1 Assembly Line 

 Relocation of the equipment to new site 

 Modification of production process (modification of 

line structure and work station) 

 Explosion-proof modification and antistatic 

measurements 

2 Running Test system 

 Function test units adjusted to the properties of R-

290 

 Explosion-proof modification  

 Modification to the operation room 

3 Vacuum inspection system 
 Explosion-proof modification to inspection systems 

 Modification to inspection program 

4 Refrigerant Supply line 

 Installation of R-290 supply equipment  

 Installation of transport piping of R-290  

 New storage tank for R-290 

 Lighting protection to the supply station 

5 Vacuum pump 
 Explosion-proof motor 

 Explosion-proof modification to rework area 

6 
Vacuum chamber helium leak 

detection 
 Explosion-proof modification 

7 Refrigerant Charging 
 AGRAMKOW PROMAX-F2 charging machine, 

include pressure booster and safety systems 

8 Leak detectors  INFICO leak detector 

9 Ventilation system 

 The ventilation system was composed of 4 

independent sub-systems, including product testing 

area, production line, operating room and refrigerant 

supply station. Each sub system has 2 double speed 

exhaust fan. When one fan malfunctioned, another fan 

will be switched on automatically. 

10 Alarm system 

 Drager alarm system. The system has 15 infrared gas 

detectors and sensors. It is able to detect the 

concentration of flammable gas of the production line, 

the refrigerant supply station and the product testing 

area. 

11 Sealing machine  LOKRING pneumatic sealing 

12 Tools and fixtures  Quick connector, improve safety level 
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The layout of the production line is shown in the picture below: 

 

 Picture 1. Layout of the production line.  

 

Area A: refrigerant charging area    

Area B: performance testing area 

Area C: leakage detecting and final testing area 

Area D: products inspection area 

Area E: refrigerants supply station 

Area F: other assembly 

Regarding the modification of production process in the assembly line, the structure remained the same 

with some differences, mainly related to the safety measures required for the R-290. After the assembly 

of the units, there is a N2/H2 pressure and leak test to control the tightness of the assembled unit , 

followed by evacuation of the units. After this, charging takes place followed by a leak test, which 

includes a repair area. Then, there is a sealing (ultrasonic welding or Lokring) function test, followed by 

a leak test and packaging. In hazardous areas (charging, repair, testing areas) there are dedicated 

ventilation systems and enclosures to avoid spreading R-290 in case of a leak.  

Concerning the running test system, a new function test room was built with R-290 indoor units, 

antistatic floor, proper ventilation and earthing system. Besides, as regards the vacuum inspection 

system, gas sensors have been installed in hazardous areas, triggering ventilation system when needed, 

and activating the automatic shut off only after continued leak.  

Finally, regarding the refrigerant charging machines, electrical components are separated and 

encapsulated to avoid contact with the refrigerant. There is an enclosure at the charging area to avoid 

spreading R290. There is antistatic floor, there are proper earthing connections and there is ventilation in 

the charging station as well as in the enclosure as well as under the conveyor belt. For refrigerant supply, 

a dedicated storage area is located outside, next to the building. 
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Procurement of new equipment 

The company made a procurement plan according to the implementation plan. The procurement was 

finished in March 2013. By July 2013, all equipment has been installed and commissioned by the 

company.  

 

Product redesign and development 

Dimension 

Indoor unit：930x370x298 （mm） 

Outdoor unit：760x285x590   

    

Picture 2. Product redesign.  

Configuration 

Heat exchanger for indoor unit 

Φ7 Inner grooved copper tube, 4 input and 4 output. The main purpose of the heat exchanger 

modification is to reduce the charge size, and it is related to the reduction of the tube diameter. This 

reduced diameter may have a positive impact on the heat transfer coefficient. 

 

        Picture 3. Configuration 
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Condenser 

Φ5 Inner grooved copper tube, 5 input and 5 output. In this case, the condenser has been changed 

from the former 9 mm tube to reduce the charged refrigerant mass.  

 

           Picture 4. Condenser 

Compressor 

Type：DD180G1C-10DZ 

Discharge rate：18.0 cm3/rev. Changed from 13.0 cm3/rev.  

 

Fan 

Indoor：WZDK30-38G   output: 30W 

Outdoor：WZDK35-38G   output：35W 

There has been no conversion in this case.  

 

Safety measures 

The terminal block of outdoor unit 

A new outdoor unit structure was designed to prevent accumulation of leaked refrigerants. In addition, 

as an initial approach, gas detectors were fixed near the most potential ignition sources (electrical 

connections) to detect and alarm if there is any refrigerant leakage.  
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  Picture 5. Outdoor units 

 

However, the manufacturers are currently focusing more on the elimination of the ignition source rather 

than installing such sensors. In order to avoid ignition, electrical parts are encapsulated, the end of the 

heat exchanger is covered, the cabinet is designed for natural ventilation, etc. It is an ongoing process to 

be refined with the experience gained, nevertheless, installation of the detectors on the outdoor unit will 

most likely not be a future feature of smaller units.  

Leak detection 

Gas detectors were added for both indoor and outdoor unit. When gas leak were detected the electrical 

control component will switch off the machine. 

    

       Picture 6. Leak detection 

Auto lock designing 

Solenoid valves were placed on the tubes of outdoor unit. The leak control and testing is improved to 

reduce the overall leak rate.  
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      Picture 7. Auto lock 

Safety design to process pipes 

Locking connector was used for pipes. When refrigerant is charged, it is sealed flameless.  

 

 

          Picture 8. Safety design to process pipes 

Prevent gas concentration  

Clapboard with special structure was designed between the fan blades and compressor of the outdoor 

unit. It will help air flow in the space between compressor, the pipe and electrical devices. 

 

Picture 9. Special clapboard 

Destruction of HCFC-22 equipment 

In November 2013, Midea destructed its HCFC-22 equipment from the converted production line. The 

company invited Shunde EPB to witness the disposal.  
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Training  

Midea has organized several training workshops focused on different topics and trainees: 

Table 3. Training workshops – Midea 

 Trainer Topics Trainee Place Number of 

participants 

Date 

1 Daniel 

Colbourne 

International standards R&D engineers Shunde 15 July 2012 

2 Liu Xu Structure of  R-290 A/C 

and its characteristics 

Process engineers Shunde 30 October 

2012 

3 Li Tingxun Selection of alternative 

refrigerants 

R&D engineers Shunde 100 June 2013 

4 Liu Zhen Safety protection of R-

290 A/C 

Maintenance 

engineers 

Shunde 120 March 

2014 

5 Zhou 

Xiangyang 

A/C with flammable 

refrigerants 

Process engineers Wuhan 30 Mai 2014 

6 Li Tingxun Standards for flammable 

refrigerants  

R&D engineers Shunde 100 June 2014 

 

Furthermore, experience gained by Midea has been and is being disseminated at various national and 

international conferences and workshops: 

 During network meetings; 

 At the annual international conference of RAC manufacturers in China, which is held end 

October/early November; 

 At the Atmosphere Europe event that was held in June 2013 in Vienna; 

 During conferences on HCFC alternatives in high ambient conditions; 

 Through UNEP webinars. 

 

3.2.1 Meizhi 

After 30 months implementation, the conversion project was completed by the end of 2013; all 

equipment and lab facilities were installed and tested. One prototype was sent to be tested at China 

Testing & Inspection Institute for Household Electric Appliances. The report shows that all required 
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parameters can meet national standards. The production line is ready for final commission, which is 

planned for November 20143. 

The following activities were carried out in the implementation: product redesign, procurement of 

necessary equipment and systems, modification of tools and parts, installation, debugging and trial of 

production lines, training, pilot production and performance testing of R-290 compressor as well as 

technology dissemination. 

 

Product redesign 

Three types of compressor were designed, including both fixed frequency and variable frequency. The 

specifications of compressors are as below: 

Table 4. Types of compressors 

Type Power 
Capacity 

(w) 
HP(w)* 

COP (w/w)* 

R-290 
HCFC-

22
1 

Minimum 

requirements 

DSK118D10UBZ DC INV 1700 515 3.3  ---  --- 

DSN180V1UDZ 220/240V/50Hz 2700 820 3.29  ---  --- 

DSM180V1UDZ 220/240V/50Hz 2700 830 3.25  3.15  3.10 

1. There are no basic R-22 models of DSK118D and DSN180V, these two models were specially designed for R-290. The 

DSM180V is developed based on R-22 model HSM180V, but the motor of DSM and HSM is different, so the result is only 

for reference.  

 

Other design changes are described and illustrated on the series of pictures of the various main parts 

affected.  

                                                            
3 The other two prototypes will apply also the certification and the schedule depends on the market demand. 



18 
 

 

 

 

CYLINDER 

MAIN  

 

Change of: 

Inner Diameter, 

Height, 

Position of bolt 

holes, 

 

Change of:  

Inner Diameter, 

Height, 

Position of bolt 

holes, 

  

  

SUB 

BEARING 

  

  

Change of:  

Height, 

ROLLER 

BLADE 

Change of: 

Inner diameter, 

 

  

   

Change of: 

Inner and outer 

 

  

Change of:  

Outer diameter, 
CRANK 

 

STATOR 

Change of: 

Inner and outer 

diameters, 

    



19 
 

 

 

 

 

 

 

 

 

 

 

P

Picture 10. Design changes on different compressor’s parts. 

The conversion of the compressor was done with the following two objectives: 

a) To increase compressor swept volume to offset the slightly reduced capacity of R-290, which 

has also an impact on the electromotor. 

b) To optimize the compressor in order to minimize the refrigerant contained in the oil. As a result 

of this effort, the compressor contributed to approximately 5% charge reduction in the RAC unit 

and the oil quantity was also reduced.   

 

Lubricant selection 

Besides the reduction of the charge size, one of the main challenges in the manufacturing of these 

appliances was the development of a suitable lubricant4 5.  

Regarding the technical aspects of oil selection, besides the basic property called for lubricant oil, the 

other three key points are solubility, miscibility and viscosity.  

Since R-290 has very good solubility with almost all kinds of oil, the manufacturer considers that the 

lowest the solubility and the miscibility, the better.  

                                                            
4 Due to the changed performance of the lubricant, the anti-wear treatment of some of the components of the compressor was 

modified. In this sense, for example, the wear of vane tip was too large after compressor left test, and this problem was solved 

by increase the hardness of the vane tip like use the treatment CrN or DLC coating.  
5 The supply of raw material, on the contrary, is not a challenge for the development of a suitable lubricant, since compressors 

manufacturers in China are working together with lubricant suppliers. 
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On the other hand, the very good solubility also causes the decrease of working viscosity, so it is 

necessary to test this working viscosity with the viscometer while the compressor is in operation. 

Several companies have already made some publications on how to test oil working viscosity in 

compressors with a viscometer and, besides, this method can be found in the handbook of the viscometer 

device. Basically, it is necessary to assemble the viscometer on the compressor and run the compressor 

by using the test device. The working viscosity data can be read on the viscometer screen. 

For the analysis of results, it is convenient to make a comparison with a baseline at the same running 

conditions. This baseline can be set as R-22 compressor with its oil.  

However, it is to be noted that each  manufacturer has its own developed compressors with components 

of different sizes, and this can lead to different procedures in lubricant selection.   

 

Conversion of production line 

The conversion involves 12 major parts of the production line: assembly, cylinder, roller, bearing, 

crankshaft, blade, sorting, upper-case, main-vessel, motor coiling, stator/rotor, inspection-tools. The 

activities mainly include procurement of new equipment, modification and tools and parts. 

Procurement of new equipment 

There are two fundamental requirements for the equipment: the performance testing equipment should 

be explosion-proof due to the flammability of R-290; the lubricant chargers, lubricant purifying and 

supply systems need to be replaced.  

Equipment conversion and purchase are described as follows: 

Table 5. Equipment conversion and purchase 

NO. Category Action Name of line Contents 

1 

Production 

equipment  
Modification  

Assembly Line 
fixture and tools of Cylinder 

centering machine 

2 Cylinder Line 
fixture and tools of Automatic 

chamfering machine  

3 Rollor Line 
fixture and tools of Automatic 

internal honing machin  

4 Bearing Line 
fixture and tools of Automatic 

internal honing machine  

5 Crank Shaft Line 
fixture and tools of Semi-

Automatic cylindrical grinder 

6 Blade Line 
fixture and tools of Automatic 

high-speed surface honing machine 

7 Sorting Line 
fixture and tools of Blade Sorting 

Equipment  
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NO. Category Action Name of line Contents 

8 Case Line 
fixture and tools of Blade Sorting 

Equipment  

9 
Motor Coiling 

Line 

fixture and tools of Auto rolling 

machine  

10 
Stator Varnish 

Equipment 
varnishing tooling 

11 
high speed press 

machine 
Die & control system  

12 Testing tools Testing tools 

1 

         

Performance 

testing 

equipment  

Purchase 

Calorie Meter Calorie Meter 

2 
Life test Unit for 

10 pieces 
Life test Unit 

3 
Gas Load Test 

Unit 
Gas Load Test Unit 

4 
Gas concentration 

alarm system 
Gas concentration alarm system 

5 
Lubricant 

viscometer 
Lubricant viscometer 

 

Modification of tools and parts 

The processing and machining equipment can still be used after conversion, but it was necessary to 

change the tools and moulds to meet the size of the parts for R-290 compressors. Meizhi designed and 

manufactured these tools and moulds by themselves. 

Installation, debugging and trial of the production line 

The equipment was delivered and installed in April and May 2012.  

Training and technology dissemination 

Meizhi has organized three training workshops focused on different topics and trainees: 

 6 March 2011, test operation of R-290 compressors 

 13 January 2012, designing of R-290 compressors 

 10 May 2012, HC refrigerants and its applications 

The company has utilized the opportunity of meetings and exhibition to disseminate the R-290 

technology. The main activities include: 

 The 23rd IIR international Congress of Refrigeration: Refrigeration for Sustainable 

Development.  

 Advancing Ozone and Climate Protection Technologies: Next Steps. 
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 The 2nd Regional Symposium on Alternative Refrigeration or Air-conditioning Industry in 

High-Ambient Temperature Countries, the Way Forward 2012. 

 Chillventa 

 ACREX 

 

4. Results 

The results of these two projects can be divided in three different aspects: the environmental impact of 

the projects, the quality of the new products and the capacity of converted production lines.  

4.1. Environmental impact  

The implementation of these projects will indirectly benefit the ozone layer by enabling domestic room 

air conditioner manufacturers to build appliances using refrigerant with no ozone depleting impact. This 

will prevent the release of refrigerants at two stages: during the life time of the products and at the time 

of discarding those products. 

In this sense, considering the fact that average RAC units traditionally contain 1.2 kg of HCFC-22 

refrigerant with an ODP of 0.055, the new compressors manufactured by Meizhi will indirectly phase 

out 2,196 metric tons of HCFC-22 with a total impact of 121 ODP tons per year, while Midea’s new 

RAC appliances will allow the phase-out of 240 metric tons per year, equivalent to 13.2 ODP tons per 

year.  

The use of these new products will also reduce the emission of Green House Gases (GHG) during the 

life time of the appliances and in the process of disposal, due to the very low GWP of R-290. The 

estimated greenhouse gas emission reduction in the Meizhi project is 8,852,533 MT CO2 equivalent per 

year of operation of the line at the given capacity. In the case of Midea, this reduction is estimated in 

967,490 MT CO2 equivalent per year of operation of the line at the given capacity.  

In addition, in view of the higher energy efficiency of the refrigerant, an indirect reduction of GHG 

emissions linked to energy consumption is also expected.  

Table 6. Environmental impact of the projects* 

Projects 

ODS 

GHG (MT CO2 eq.) Metric tons of HCFC-

22 
ODP tons 

Midea 240 13.2 967,490 

Meizhi 2,196 121 8,852,533 

* Per year of manufacturing on the lines at the given capacity 
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4.2. Quality of the new products 

As mentioned before regarding Meizhi’s project, two types of R-290 compressors (fixed and variable 

frequency) with 1 HP and COP of 4.12-4.33 are available for mass production6. The compressors have 

been tested under the following test conditions:  

Table 7. Test conditions  

Parameters Temperature (deg C) 

Condensing Temp. 54.4 

Evaporation Temp. 7.2 

Superheat 10.8 

Subcooling 8.3 

Tested by Midea under standard GB/T7725-2004.  

The energy efficiency ratio of the R-290 compressor is 2%-3% higher than a HCFC-22 compressor7. In 

order to obtain such improvements in the new products’ performance, as well as in the system 

optimization, additional efforts were required in terms of co-financing by Meizhi. This was also the case 

for Midea’s project.   

As above mentioned, the certification authorities have already certified the consistency of new air-

conditioners with the standard GB 4706.32 (see section 7. Practical findings), which allows the use of 

flammable refrigerants in RAC products in the local market (3C certificate).  

Compliance with international standards has also been certified (IEC/CB and CE).  

The types and models of R-290 RAC units that has been developed by Midea is shown in the table 

below: 

 

 

 

 

 

 

                                                            
6 The actual COP is higher than the designed COP parameter (from 3.25 to 3.30), since the new compressor is a DC INV model 

and the one before conversion was a fix speed compressor. In this sense, the test conditions are different and hence the results 

are also different. 
7 The energy efficiency of new compressors was tested with Calorie meter at Meizhi laboratory. 
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Table 8. Performance information for R-290 based air-conditioners* 

 

Type Model 
Capacity 

(w) 

R-290 HFC-410A 
Minimum 

requirements Certification 

Charge (g) COP (w/w) Charge (g) COP (w/w) COP (w/w) 

Split/VF KFR-26GW/BP3DN7Y  2600  270  4.77(APF) 980(R410A)  4.75(APF)  3.5 CCC 

Split/VF KFR-35GW/BP3DN7Y  3500  360  4.73(APF)  1130(R410A)  4.75(APF)  3.5 CCC 

Split/VF 
MS11M-09HRFN7-

QRC4 
 2600  310  4.0(SCOP) 1030(R410A)  4.0(SCOP)  3.3(GWP<150) CB/CE 

Split/VF 
MS11M-12HRFN7-

QRC4 
 3500  350  4.0(SCOP) 1300  4.0(SCOP)  3.3(GWP<150) CB/CE 

Portable 

A/C 

MPPD-09ERN7-

QB6G1 
 2600  210  3.1  430(R410A)  2.6(R410A)  2.6 CB/CE 

Portable 

A/C 

MPPD-11ERN7-

QB6G1 
 3200  230  3.0  520(R410A)  2.6(R410A)  2.6 CB/CE 

* The R290 products were developed based on R410A models, thus, there are no comparison data with R22. In addition, 

R290’s RAC efficiency is normally 5-12% higher than R22. Charge mass is only 45% of R22. 

In terms of energy efficiency, as shown in the table, the new units can reach the highest standards. 

Compare to the HCFC-22 based units, the use of R-290 in the new air-conditioners leads to a reduction 

of 5% to 12% in energy consumption8. According to the test result, based on tests undertaken by Midea, 

in order to achieve the best performance, the 450g refrigerant would be required for a 3,500W capacity 

(COP = 3.0) split unit, however, the standards allow maximum 350g with which the capacity is less than 

3,400W and a COP of 2.8. 

Further efficiency improvement both in compressors and AC units could be achieved if the charge sizes 

specified in international standards were relaxed, since there is a relationship between charge and 

efficiency, and hence also an optimal charge. Until then, efficiency improvement is mainly dependent on 

the actual R&D - invested in the product in the past several years and the years to come - that was not 

financed by the project, and also on system optimization, which was required as in most refrigeration 

conversion activities in the past. Furthermore, given these restrictions on charge sizes, only a change of 

refrigerant would have resulted in poorer performance compared to the R22 units, not to mention safety 

concerns. All products under the demo projects were designed for T1 ambient conditions. After the 

completion of the project, Meizhi has developed T3 compressors for high ambient regions as 

well.Capacity of production lines 

                                                            
8 The energy efficiency of new AC units was tested at Midea laboratories.  
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The capacity of the production lines remains the same as before the conversion in both companies: 

200,000 units, in the case of Midea, and 1,830,000 units, in Meizhi’s production line.  

With regard to the latter, more than 20,000 R-290 compressors were produced by the end of 2013, being 

most of them sold to other AC manufacturers different from Midea.  

 

5. Incremental costs 

5.1. Incremental capital costs 

In both projects there have been some adjustments regarding the cost of equipment and tools purchased. 

The following is a summary of these adjustments. Besides, in annexes 1 and 2, a breakdown of these 

costs is presented, including explanations of the major variations from the original budget.  

5.1.1. Midea 

The actual cost of the combined pre-charging H2/N2 pressure- and leak test was US$ 74,444 compared to 

the approved budget of US$ 32,000. The cost of the ex-proof R-290 storage room was US$ 59,841, 

whereas the approved budget was US$ 32,961. The cost of R-290 storage tank and pipeline including 

installation amounted to US$ 132,698 compared to an approved budget of USD 64,039.  

Additional items were required, which were originally not budgeted: a booster pump that ensures that 

the inlet of the charging machine is fed with sub-cooled refrigerant, Nitto quick couplings to avoid leaks 

during charging and in particular testing, as well as variable frequency power supply to facilitate 110V 

and 220V as required by different A5 markets. These additional items had additional costs of 

US$ 60,000.  

Cost of the heat exchanger conversion was 3 times higher than the approved budget, however, it needs 

to be considered that funding was provided only for 60% of the estimated conversion costs, since the 

production capacity of the HE was about 330,000 unit per year (before and after conversion), while the 

converted production line had a capacity of only 200,000.  

Cost of other items was similar to the approved budget with differences of up to +/-20%. In this sense, 

the cost of the equipment purchased amounts to US$ 3,938,004, out of which US$ 2,383,967 has been 

covered by the funds provided by the MLF in line with the approved project based on the eligible A5 

ownership. 

5.1.2. Meizhi 

The actual costs in the case of Meizhi amounted to US$ 3,398,093 and were about 11% higher than the 

total agreed project budget (US$ 3,049,190). However, in these costs, investments related to R&D of the 

past years have not been included, which is also of significant value. High level of co-financing was 

required from the enterprise to cover the costs related to the 40% A2 ownership as well as the additional 
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investments. In this sense, the funds provided by the MLF amounted to US$ 1,875,000, in line with the 

approved project based on the eligible A5 ownership.  

With respect to the various components, it can be concluded that costs related to the motor coiling line 

and the rotor & stator line were significantly underestimated in the project document, since these parts 

are crucial to the performance of the compressors and thus, high quality equipment is required9. 

Conversion of these two lines alone had a cost of US$ 1,416,187. Actual cost of the conversion of 

assembly line was about 30% more expensive than approved. Cost of the lubricant viscosity meter was 

US$ 31,746 compared to the approved budget of US$ 11,644. It is to be noted that selection of a suitable 

lubricant is essential in the reduction of the charge size.  

On the other hand, investment costs related to the case line were significantly lower, since a majority of 

these operations have been outsourced by the company. However, it adds operating cost to the company, 

which is not eligible for funding. The cost of test tools was also much lower (about 20% of the approved 

budget) and savings could be made on the purchase of the gas concentration alarm system (1/3 of the 

approved budget) due to the fact that these tools were sourced domestically instead of the originally 

foreseen imported equipment. The cost of other items was similar to the approved budget with 

differences of up to +/-20%. 

 

5.2. Incremental operating costs 

IOC for compressor for Midea was not covered by the funds provided by the MLF, instead the 

conversion of Meizhi compressor manufacturing line was financed. The cost of the new compressor 

manufactured by Meizhi is US$ 7.57 higher than the HCFC-22 based compressor. 

In the case of Midea, the estimated IOC for one split unit is currently US$ 41.95, as described in the 

table below.  

Although the actual IOC is significantly higher than the eligible USD 6.3/kg, these additional costs are 

associated with the product initiation and expected to decrease in future, albeit not quite the level of the 

IOC threshold. In addition, the methodology for applying the safety measures is also being refined. 

UNIDO will continue to monitor the progress of the IOC as part of the RAC sector plan. 

 

 

 

 

                                                            
9 The high cost of these lines was due to the high quality equipment that was required in order to fulfil the technical 

requirements of conversion. There was no other option for conversion and, thus, there is no difference between the cost 

increases resulted from performance upgrade and those from conversion. 
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Table 9. Incremental operating costs - Midea 

Item 
Incremental 

cost/RMB 

Incremental 

Cost/USD 
Remarks 

Heat exchanger -31.05 -5.09 

40 meters of copper tube for condenser, with 7.395 

RMB per meter of 7 mm and 6.61875 RMB per meter 

of 5mm 

Refrigerant -3.02 -0.50 
1.2 kg HCFC-22 with 10.126 RMB/kg, 0.3kg R-290 

with 30.45 RMB/kg 

Lokring 10 1.64 
One lokring costs 2.5 RMB and there is a need for 

four 

Compressor 46.19 7.57 Data from Meizhi 

Electronic parts 99.63 16.33 Electronic parts are sealed 

Labor cost per unit 4.14 0.68 Based on 0.006RMB/second; 

Installation 130 21.31 

Installation of one HCFC-22 unit requires 4,440 

seconds and an R-290 one needs 6,690 seconds, with a 

labor cost of 0.052 RMB/sec. 

Total 255.89 41.95   

 

In this project, 50% of the IOC relates to additional labor costs due to the necessary safety features 

applied to the product. 

 

6. Safety issues 

As above mentioned, contrary to HCFC-22, R-290 is flammable and explosive refrigerant and therefore, 

significant changes should be introduced to the existing design and use of air-conditioners and 

compressors.  

In the case of RAC units manufactured by Midea, these changes are introduced to reduce the amount of 

the refrigerant in the appliance, control refrigerant containment and prevent large leakages. Furthermore, 

safety measures need to be adopted in every step including production, storage, transportation, as well as 

installation and servicing of the appliances at the costumers. 

In light of the above, to reduce hazards in the manufacturing of RAC units the following major 

principles are followed during the product and technology conversion: 

a. The charge size of R-290 A/C should be dramatically reduced comparing to HCFC-22. In view of 

the excellent thermo-physical performance of R-290, especially its large latent heat and favorable 

viscosity, the charge amount of R-290 refrigerants can be substantially lowered without 

compromising on the cooling capacity of the A/C; 

b. The new split units should be equipped with explosion proof components, leak sensor and a special 

sensor, which monitors the temperature/pressure ratio to recognize eventual refrigerant leaks and 

avoid formulation of hazardous air/refrigerant mixture within the room being cooled; 
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c. In the manufacturing, repair and testing processes gas detection, monitoring and safety ventilation 

systems as well as emergency power supply should be installed. The hazardous areas should be 

thoroughly checked and safety risks should be eliminated, e.g. all equipment in the hazardous areas 

should be made Ex-proof and properly grounded to eliminate risks arising from sparks in case of a 

potential leakage of refrigerant, the plant floor in the hazardous areas should be painted with 

antistatic coating for the very same reason. 

d. The manufacturing, plant maintenance as well as the appliance installation and service personnel 

should be thoroughly trained. 

e. Special tools are to be provided to the service staff for the installation of R-290 RACs. 

Developments continue post-project with the aim to minimize and simplify product modifications while 

maintaining safety, in order to expand the range of products. In this sense, there are efforts on 

simplifying the safety measures - like the one mentioned on the sensor for the outdoor unit – and, 

furthermore, significant efforts are being made to reduce charge size without significantly compromising 

the system performance, as well as extending the application to larger units. 

Concerning the production of compressors, the main safety measures to be considered are as follows:  

a. Electric components inside the R-290-based compressor should be sealed. This results in the 

modifications of the electric components and structure of the compressor; 

b. Flammability of the new refrigerant requires special explosion-proof performance testing machines, 

such as calorimeter, life test units, gas load testing unit and operation testing unit for the compressor. 

Besides these principles, relevant foreign standards and practices for the production of R-290-based 

room air-conditioners and compressors can be a reference to Chinese manufacturers. 

In conjunction with RAC sector plan, FECO has cooperated with Tianjin Firefighting Research Institute 

to design and conduct a research on the flammability of R-290 refrigerant in a common use scenario.  

Air-conditioners were installed in rooms of various sizes and refrigerant leaks and burning were tested 

in different conditions.  The experiment report was made available in May 2013 and published in 

English on International Journal of Refrigeration. The experiments and assessments showed that the 

possibility of fire and explosion for a wall-mounted R-290 air-conditioner is 10-8-10-9 per year under 

household use conditions, which is 1/10 of the risk of a domestic refrigerator with hydrocarbon. In June, 

an expert panel discussed and determined the key points of next phase’s risk assessment, including risks 

in the servicing and installation processes, risks at different charges, and secondary risks from a fire. 

 

7. Practical findings/Lessons learnt  

With regard to the project, the main point to highlight is that its approval and implementation were 

essential for the development of R-290 units, and have also been a basis for the RAC phase-out strategy 
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in China. As a result, by now, most RAC manufacturers in the country are involved in R-290 conversion 

activities and R&D. 

In terms of market introduction, since the local market is so relevant for both companies, the following 

lessons can be learnt: 

 Due to the introduction of new alternative technologies in the RAC sector, modification on the 

existing Chinese standards as well as establishment of new standards will be a key factor for the 

adoption of alternative technologies. 

 Technology promotion is essential for the introduction of R-290 in the local market. New 

policy/financial measures should be considered to help the R-290 air-conditioners’ sales in the 

market. 

 Training on the servicing and installation of the RACs with flammable refrigerants is 

prerequisite for the market introduction and safe use of the R-290 air-conditioners. 

Regarding the standards, FECO has cooperated with the China Household Electrical Appliances 

Association (CHEAA) to establish 3 standards for flammable refrigerants. These are technical safety 

codes for using flammable refrigerants in the household and similar air-conditioners manufacturing 

industry, the particular requirements for transportation of room air-conditioners charged with flammable 

refrigerants, and technical safety codes for servicing. The draft standards are planned to be prepared in 

2014, while the adoption of the standards is envisaged in 2015. 

In parallel, on 1st May 2013, the standard GB4706.32 on Safety of Household and Similar Electrical 

Appliances – Particular Requirements for Heat Pumps, Air-Conditioner and Dehumidifier, came into 

effect. The standard is equivalent to IEC 60335-2-40, which allows application of flammable 

refrigerants in air-conditioner systems provided that they meet the specific requirements such as 

charging amount, labelling and electric safety measures.  

Concerning the market introduction, FECO, in partnership with an association of manufacturers, has 

established a market promotion subsidy scheme by which those manufacturers that sell R-290 AC units 

in 2014 and 2015 can get a subsidy up to a level of US$50 for the first 10,000 units they produce. In 

2016, this subsidy will be half of the above mentioned amount.  

Besides this, since 2008 many initiatives have been launched to control and limit the production, 

commercialization and consumption of ODS as the HCFC refrigerants. Among these initiatives, it can 

be mentioned the Circular on the Catalogue of Controlled ODS in Import &Export (5th batch), the 

Circular on Strict Control over the Establishment of Facilities Using HCFCs and the Circular on Strict 

Control of HCFC Production Facilities. In June 2010 it entered into force the Regulation on ODS 

Management, which  was reviewed and approved in principle at the Executive Meeting of the State 

Council chaired by Premier Wen Jiabao. More recently, in August 2013, the MEP issued the Notice on 

quota permit for the production, sale and consumption of HCFCs. These initiatives establish a legal 
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framework to reduce the use of ODS and, therefore, they promote indirectly the adoption of alternative 

refrigerants, as for example the R-290 that has been tested in these projects.   

Finally, with respect to the training on the servicing sector, a feasibility study on the certification of 

servicing workers has been initiated by FECO to standardize the operation of servicing workers and 

minimize the unwanted emission and discharge of refrigerant. 

 

8. Conclusions 

- R-290 is an environmentally friendly refrigerant, since its ODP is zero and its GWP is as low as 

three. With an excellent cooling performance, R-290 is considered one of the ideal alternatives 

of HCFC-22 in the RAC sector after conversion of production lines. 

- R-290 is available in the Chinese market.  

- The conversion of two of the most important production lines of RAC units and compressors in 

China has maintained the quality and performance of the appliances produced by these two 

companies. Their performance is consistent with national (CCC) and international standards 

(IEC/CB and CE), and this has already been certified by the authorities.  

- In order to obtain such improvements in the new products’ performance, as well as in the system 

optimization, significant additional efforts were required in terms of co-financing by both 

companies.   

- Regarding the new compressors’ performance, the energy efficiency is 2%-3% higher than 

HCFC-22 compressors.  

- Concerning the new RAC units’ performance, the energy efficiency is 5%-12% higher than 

HCFC-22 air-conditioners.  

- Further efficiency improvement both in compressors and AC units could be achieved if the 

charge sizes specified in international standards were relaxed, since there is a relationship 

between charge and efficiency. Until then, efficiency improvement is mainly dependent on the 

actual R&D - invested in the product in the past several years and the years to come - and also 

on system optimization, which was required as in most refrigeration conversion activities in the 

past. 

- Two types of R-290 compressors (fixed and variable frequency) with 1 HP and COP of 

4.12-4.33 are available for mass production after the conversion of the production line. 

- Two types of R-290 RAC units (split/VF and portable A/C) and six different models are 

also available for mass production after conversion.  
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- The conversion of production lines and the manufacturing of new appliances can be handled 

safely, despite the flammability of R-290, if appropriate measures are implemented and 

appropriate tools and equipment are used.   

- Developments continue post-project with the aim to minimize and simplify product 

modifications while maintaining safety; as well as to reduce the refrigerant charge in order to 

expand the range of products. 

- The experiments and assessments show that the possibility of fire and explosion for a wall-

mounted R-290 air-conditioner is only 10-8-10-9 per year under household use conditions in 

China. Nevertheless, the next stages of phase-out programme should focus on risks in the 

servicing and installation processes, risks at different charges, and secondary risks from a fire.  

- Besides, in order to foster the introduction of this new technology in the Chinese market it is 

necessary to establish new policies and financial measures, as well as updated safety standards.  

Incremental capital costs  

- In the case of both Midea and Meizhi, the projects have had higher capital costs than the agreed 

project budget.  

Incremental operating costs  

- Regarding Midea’s project, the estimated IOC for one split unit is currently US$ 41.95. 

Although the actual IOC is significantly higher than the eligible USD 6.3/kg, these additional 

costs are associated with the product initiation and expected to decrease in future, albeit not 

quite the level of the IOC threshold. In addition, the methodology for applying the safety 

measures is also being refined.  

- The cost of the new compressor manufactured by Meizhi is US$ 7.57 higher than the HCFC-22 

based compressor (cost already part of the above calculation). IOC for compressor for Midea 

was not covered by the funds provided by the MLF, instead the conversion of Meizhi 

compressor manufacturing line was financed.  

The approval and implementation of these demonstration projects was key for the development of R290 

units and was a basis for the RAC phase-out strategy in China. As a result, by now, most RAC 

manufacturers in China are involved in R290 conversion activities and R&D. 

While these demonstration projects in China were successful, the application of hydrocarbon (HC) 

technology should be carefully evaluated in context of the local situation prevailing in each country. The 

report by no means concludes that the technology was sufficiently consolidated to be applied in all 

countries, and did not address issues of availability and cost in the field. Finally, interested parties must 

take into consideration the proprietary issues related to the technology. 
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ANNEX 1. Cost of equipment purchased - Midea 

No. Area 

Conversion 

or 

Procurement 

Equipment 
Conversion 

details 

Budget 

(USD) 

Budget 

(USD) 

Actual 

cost 

(USD) 

MLF 

financing 

(USD) 

Company 

co-

financing 

(USD) 

Remark Additonal remaks 

        1     

Assembly 

Line 

Equipment 

Conversion 
Assembly 

Line 

Assembly 

line 

relocation 

              

117,000  

               

117,000  

             

227,302  

                    

140,400  

                           

86,902  

Combined with Item 2 and 

item 16 

The beneficiary has installed a 
new line, instead of converting 
the original one. This was the 
main reason for the higher 
costs. 20% beyond the budget 
was compensated in line with 
existing MLF rules. 

        2     

Antistatic 

floor and 

ground 

circuit in the 

hazardous 

areas 

Combined with Item 1 and 

item 16 

        3     

Power 

distribution 

explosion-

proof 

modification 

for the 

production 

line 

      

variable 

frequency 

power supply 

          Included above 

  

      

  Nitto quick 

coupling for 

the products 

          

Additional items purchased 

that were required. 275 units 

of quick couplings were 

purchased for charging to 

avoid leakage. 

Frequency power supply 

was required since various 

countries have various needs 

and the tests have to be 

made accordingly   
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No. Area 

Conversion 

or 

Procurement 

Equipment 
Conversion 

details 

Budget 

(USD) 

Budget 

(USD) 

Actual 

cost 

(USD) 

MLF 

financing 

(USD) 

Company 

co-

financing 

(USD) 

Remark Additonal remaks 

        4     Conversion 

Function 

Test system 

Function test 

units adjusted 

to the 

properties of 

R-290 

(including 

Electrical 

safety tester 

and new 

quick 

connectors) 

                

85,000  

                 

85,000  

               

99,365  

                      

85,000  

                           

14,365  

Combined with item 5, item 

12 and item 30; 

30test units 

 difference less than 20%  

    30 test units 

        6     

Procurement 

Refrigerant 

Charging 

New 

refrigerant 

charging 

machines 

(including 

the 

transportation 

pump in the 

storage 

room) 

              

100,000  

               

320,000  

             

352,143  

                    

320,000  

                           

32,143  

Combined with item 15, 

item 17 and item 33 

 difference less than 20%        15   
Leak 

detectors 

Gas detection 

(IR) 

(included in 

the safety 

system) 

                       

-    

Combined with item 6, item 

17 and item 33 

      16   
Ventilation 

system 

Safety 

ventilation 

system for R-

290-based 

RAC 

production 

line 

                

80,000  

Combined with item 1 and 

item 2 

      17   
Safety 

System 

Safety alarm 

system for R-

              

140,000  

Combined with item 6, item 

15 and item 33 
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No. Area 

Conversion 

or 

Procurement 

Equipment 
Conversion 

details 

Budget 

(USD) 

Budget 

(USD) 

Actual 

cost 

(USD) 

MLF 

financing 

(USD) 

Company 

co-

financing 

(USD) 

Remark Additonal remaks 

290-based 

RAC 

production 

line and 

R290 storage 

room 

        7     

Procurement 

Refrigerant 

Supply 

equipments 

and 

pipeline 

Ex-proof 

R290 storage 

room 

                

32,961  

                 

32,961  

               

59,841  

                      

32,961  

                           

26,880  
  

The beneficiary installed a 
bigger storage room than 
required for the one line in 
order to cater for the needs of 
additional R290 lines in future. 
20% beyond the budget was 
compensated in line with 
existing MLF rules. 

        8     

New storage 

tank for R-

290 and New 

R290 

pipeline 

installation 

for the 

production 

line and 

R290 storage 

room 

                

64,039  

                 

64,039  

             

132,698  

                      

76,847  

                           

55,851  
Combined with item 9 

      10   

Procurement 
Vacuum 

system and 

vacuum 

test 

Ex-proof 

vacuum 

pumps 

                       

-    

                         

-    

               

88,198  

                             

-    

                           

88,198  

Combined with item 11 

not eligible item 
      11   

Vacuum 

meter 
Combined with item 10 

      12   Conversion 

Vacuum 

measuring 

system 

modification  

  

Combined with item 4, item 

5 and item 30 

      13   Conversion 

Helium 

leak testing 

system 

  
                

32,000  

                 

32,000  

               

74,444  

                      

38,400  

                           

36,044  
  

The budget approved was not 
sufficient and in future higher 
cost should be approved for a 
He leak testing system. 20% 
beyond the budget was 
compensated in line with 
existing MLF rules. 
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No. Area 

Conversion 

or 

Procurement 

Equipment 
Conversion 

details 

Budget 

(USD) 

Budget 

(USD) 

Actual 

cost 

(USD) 

MLF 

financing 

(USD) 

Company 

co-

financing 

(USD) 

Remark Additonal remaks 

      14   Procurement 
Leak 

detectors 

New portable 

R290 

detectors for 

production 

line/test 

room/storage 

and new 

Helium leak 

detector for 

heat 

exchanger 

                

80,000  

                 

80,000  

               

83,200  

                      

80,000  

                             

3,200  
  difference less than 20% 

      18   Procurement 
Sealing 

machine 

LOKRING 

sealing 

machine 

                

60,000  

                 

60,000  

               

11,762  

                      

11,762  

                                   

-    
  

  

      19   

Heat 

Exchanger 

Process 

Equipment 

Conversion 
High-speed 

fin 

stamping 

Press 

Conversion 

of various 

parts of the 

high speed 

fin press and 

its stacker, 

fixtures and 

parts 

              

103,700  
               

417,850  

          

1,646,337  

                    

459,635  

                      

1,186,702  

  

The production capacity of the 
heat exchanger was about 
330,000 unit per year (before 
and after conversion), while 
the converted production line 
had a capacity of only 200,000. 
For this reason, the approved 
budget was reduced according 
to the line capacity. However, 
the conversion of the heat 
exchanger producing 
equipment had to be done for 
the original full capacity 
(330,000 units) and thus, costs 
were consequently higher. 

Combined with item 20 

      20   Procurement 

Procurement 

of moulds for 

fin press 

              

314,150  

  

Combined with item 19 

      21   

Conversion 

Hair pin 

tube 

bending 

machine 

Conversion 

of the Ø9.52-

sized Hair 

Pin Bending 

machine to 

Ø5-sized one, 

new tools. 

                

24,000  

                 

24,000  

               

62,698  

                      

24,000  

                           

38,698  

  

Combined with item 25 

      22   

Connection 

curve 

bending 

machine 

Conversion 

of the Ø9.52-

sized 

connection 

curve 

bending 

                

12,000  

                 

12,000  

               

18,651  

                      

12,000  

                             

6,651  

  

Combined with item 23 and 

item 24 
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No. Area 

Conversion 

or 

Procurement 

Equipment 
Conversion 

details 

Budget 

(USD) 

Budget 

(USD) 

Actual 

cost 

(USD) 

MLF 

financing 

(USD) 

Company 

co-

financing 

(USD) 

Remark Additonal remaks 

machine to 

Ø5-sized one, 

new tools. 

      23   
Cutting 

machine 

Conversion 

of the Ø9.52-

sized cutting 

machine to 

Ø5-sized one, 

new tools. 

                

15,000  

                 

15,000  

               

23,810  

                      

15,000  

                             

8,810  

  

Combined with item 22 and 

item 24 

      24   

CNC Tube 

Bending 

Machine 

Conversion 

of the Ø9.52-

sized CNC 

tube bending 

machine to 

Ø5-sized one, 

new tools. 

                

16,000  

                 

16,000  

               

21,746  

                      

16,376  

                             

5,370  

  

Combined with item 22 and 

item 23 

      25   

Automatic 

Tube End 

Processing 

Machine 

Conversion 

of the Ø9.52-

sized 

automatic 

tube end 

processing 

machine to 

Ø5-sized 

ones, new 

tools. 

                

13,000  

                 

13,000  

               

10,397  

                      

10,397  

                                   

-    

  

Combined with item 21 

      26   

Procurement 

Expander 

Presses 

For small 

diameter of 

tube. 

              

198,250  
               

332,450  

             

660,317  

                    

332,450  

                         

327,867  

  

Combined with item 27 

      27   

Expander 

Fixtures 

and Jigs 

For small 

diameter of 

tube. 

              

134,200  

  

Combined with item 26 

      28   

Welding 

Ring 

Insertion 

Machine 

For small 

diameter of 

tube. 

                

20,000  

                 

20,000  

               

19,381  

                      

19,381  

                                   

-    
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No. Area 

Conversion 

or 

Procurement 

Equipment 
Conversion 

details 

Budget 

(USD) 

Budget 

(USD) 

Actual 

cost 

(USD) 

MLF 

financing 

(USD) 

Company 

co-

financing 

(USD) 

Remark Additonal remaks 

      29   
Cleaning 

Machine 

New cleaning 

machine for 

Ø5-sized 

tubes. 

                

18,000  

                 

18,000  

               

18,730  

                      

18,730  

                                   

-    
  

      30   

Operating 

performance 

test 

equipment 

Conversion 
Ex-proof 

conversion 

Explosion-

proof 

modification 

of the 

function test 

                

20,000  

               

259,000  

             

326,984  

                    

284,900  

                           

42,084  

Combined with item 31 and 

32 

Actual costs confirm that the 
original budget was somewhat 
underestimated. For this 
reason, 10% beyond the 
budget was compensated in 
line with existing MLF rules. 

Combined with item 31 and 

32 

      31   

Procurement 

Capacity 

test 

Capacity test 

unit suitable 

for R-290 

RAC 

              

159,000  

Combined with item 30 and 

32 

      32   
Life test 

Unit 

Life test units 

suitable for 

R-290 RAC 

                

80,000  

Combined with item 30 and 

31 

      33   

R290 

recovery 

station 

Procurement 

R290 

recovery 

station 

Ex-proof 

recovery 

stations for 

R-290 

                

10,000  

                 

10,000  

 see 

remarks  
    

Combined with item 15, 

item 17 and item 6 
  

      34   

Tools for 

Installation 
Procurement 

Tools for 

Installation 

Refrigerant 

Bottles 

                

15,750  

                 

15,750  

 see 

remarks  
    

To be purchased as soon as 

sales start and will be paid 

by company co-financing. 

Will be additional costs and are 

required as eligible items 

      35   

Ex-proof 

vacuum 

pump 

              

180,000  

               

180,000  

 see 

remarks  
    

To be purchased as soon as 

sales start and will be paid 

by company co-financing. 

Will be additional costs and are 

required as eligible items 

      36   
LOKRINGS 

tools 

              

396,000  

               

396,000  

 see 

remarks  
    

To be purchased as soon as 

sales start and will be paid 

by company co-financing. 

Will be additional costs and are 

required as eligible items 
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No. Area 

Conversion 

or 

Procurement 

Equipment 
Conversion 

details 

Budget 

(USD) 

Budget 

(USD) 

Actual 

cost 

(USD) 

MLF 

financing 

(USD) 

Company 

co-

financing 

(USD) 

Remark Additonal remaks 

37 Others 
Delivery, insurance, installation of 

manufacturing equipment etc. 7.5% 

              

189,004  

               

189,004  

 see 

remarks  

                    

189,004  

                        

-189,004  

Total cost for this line is not 

possible to identify due to 

the many items and 

purchases made. For this 

reason, the total approved 

budget is indicated for this 

line item and co-financing 

amount is reduced 

accordingly.   

38   Contingency     
              

270,905  

               

270,905  
  

                    

216,724  

                        

-216,724  

Since actual costs were 

higher than the original 

budget (including A2 

ownership), the co-financing 

amount was was reduced by 

the approved contingency 

budget.   

TOTAL 2,979,959 2,979,959 3,938,004 2,383,967 1,554,037 

39% of the total equipment 

cost was company co-

financing   
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ANNEX 2. Actual costs – Meizhi 

Activities Total Budget US$ 

Actual 

Expenditure 

(USD) 

MLF Actual 

(USD) 

Co-financing 

(USD) 
Remarks 

Motor coiling line 131,285 619,048 131,285 487,763 

Costs have significantly increased, since higher 

standard equipment was selected, as these are essential 

for compressor performance; 

ROTOR & STATOR 

line 
397,020 797,139 305,483 491,656 

Costs have significantly increased, since higher 

standard equipment was selected, as these are essential 

for compressor performance; 

Assembly Line 170,217 216,990 170,217 46,773   

CASE line 132,210 3,499 0 3,499 

it has been largely outsourced, that is the reason for the 

under-expenditure 

ROLLOR line 79,281 72,393 72,393 0   

MAIN BEARING line 33,814 29,124 29,124 0   

SUB BEARING line 33,814 33,965 33,965 0   

CRANK SHAFT line 79,282 81,892 72,804 9,088   

CYLINDER line 52,854 53,615 52,854 761   

BLADE line 6,607 4,675 4,675 0   

sorting line 11,653 3,425 0 3,425 
domestic purchase reduced costs 

Test tools 264,268 38,206 0 38,206 domestic purchase reduced costs 

Calorie Meter 330,335 373,016 330,335 42,681   
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Activities Total Budget US$ 
Actual 

Expenditure 

(USD) 

MLF Actual 

(USD) 

Co-financing 

(USD) 
Remarks 

Life test Unit 488,896 552,381 488,896 63,485 
Another unit will be purchased by the company outside 

the project budget 

Gas Load Test Unit 158,561 115,714 0 115,714 

purchased before the project was approved, so cost was 

paid as co-financing, but it is in fact and actual ICC 

Gas concentration 

alarm system 
39,000 13,270 13,270 0 

domestic purchase reduced costs 

Lubricant viscometer 11,644 31,746 11,644 20,102 

The planned viscosity meter did not meet the 

requirements and for this reason another type had to be 

purchased 

Sub-total 2,420,741 3,040,098 1,716,945 1,323,153   

Production 

trials  

material 

cost 
42,750 49,495 42,055 7,440 

costs related to prototyping 

Labour 

Costs 
5,750 5,750 0 5,750 

cost was covered from company's budget 

Evaluati

on and 

Testing 

1,750 1,750 0 1,750 

cost was covered from company's budget 

Sub-total 50,250 56,995 42,055 14,940   

Technical 

Assistance 

Costs 

Design 

conversi

on 

Redesign of 

products, 

production 

line, 

manufacturin

g procedures 

and 

conversion of 

specialized 

software 

100,000 100,000 45,000 55,000 

estimated staff costs, company's co-financing 
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Activities Total Budget US$ 
Actual 

Expenditure 

(USD) 

MLF Actual 

(USD) 

Co-financing 

(USD) 
Remarks 

Technica

l 

communi

cation, 

survey 

and 

consultin

g 

Technical 

communicatio

n with 

component 

suppliers, 

Technical 

communicatio

n with 

downstream 

companies, 

Expert costs 

60,000 60,000 30,000 30,000 

estimated staff costs, company's co-financing 

Consulta

nt 

(External 

coordinat

ion and 

cooperati

on) 

Safety test of 

compressorsS

election of 

lubricant 

100,000 100,000 0 100,000 

estimated costs, company's co-financing 

Test and 

certificat

ion 

Test and 

certification 

of products 

Component 

and material 

tests 

25,000 25,000 25,000 0 

  

Sub-total 285,000 285,000 100,000 185,000   

Training 

Cost 

Training 

of 

processi

ng staff 

12,000 12,000 12,000   

level of additional costs born by the company is not 

known 

Training 

of test 

staff 

4,000 4,000 4,000   

level of additional costs born by the company is not 

known 

Sub-total 16,000 16,000 16,000 0   

Contingency 277,199 See remarks See remarks See remarks Included in the above items 

TOTAL 3,049,190 3,398,093 1,875,000 1,523,093   
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Executive Summary 
 
Demonstration project for conversion from HCFC-141b-based technology to iso-paraffin and siloxane (KC-6) 
technology for cleaning in the manufacture of medical devices at Zhejiang Kindly Medical Devices Co. Ltd. 
(KDL) was approved by the 64th Executive Committee meeting at a funding level of US$557,667 from the 
Multilateral Fund and $205,616 as bilateral cooperation from the Government of Japan. 
 
This demonstration project was successfully implemented, and established the suitability of KC-6 technology as a 
viable replacement for HCFC-141b as solvent and Silicone oil diluent in the manufacture of needles at Zhejiang 
Kindly Medical Devices Co. Ltd. 
 
The project activities includes product redesign and development, equipment installation and modifications safety 
and other measures to handle the flammability, laboratory testing and performance evaluation, product trials, 
biocompatibility and drug-compatibility testing, production line conversion, technical assistance and training. 
 
The successful completion of the demonstration project contributes towards promotion of this technology for 
medical devices production and enables cost-effective conversions at other similar manufacturers in this sub-
sector. 
 
 

1. Introduction 
 
In 2007, the 19th Meeting of Parties of the Montreal Protocol agreed on accelerated phase-out of HCFCs. To 
achieve the compliance goal, China is implementing HCFCs phase-out sector plans in the solvent sector from 
2012. The KDL project was established as a demonstration earlier in 2010 for preparation and support of the 
sector plan implementation.  
 
The Executive Committee approved the KDL demonstration project at the 64th meeting in 2011 at a funding level 
of US $ 557,667. The project’s implementing agency is UNDP. Total approved funding from MLF was US 
$ 352,051. Additional funding of US$ 205,616 has been approved as a bilateral cooperation component with the 
Government of Japan, with UNDP as the implementing agency. The national agency implementing this project is 
Foreign Economic Cooperation Office (FECO), Ministry Of Environmental Protection, China.   
 
The objective of this demonstration project is to establish the suitability of KC-6 technology as a viable 
replacement for HCFC-141b as a solvent in the manufacture of needles at Zhejiang KDL Co. Ltd. 
 
As a result of the conversion project, about 27.82 tons of HCFC consumption has been phased out, reducing 
greenhouse gas emission by 19,613 tons CO2 eq. The implementation of the project followed the rules and 
procedures of National Execution (NEX). The Performance Based Payment (PBP) mechanism was applied for the 
implementation. 
 
1.1 Background 
 
The major applications of HCFCs within the solvents sector in China include cleaning in the Medical, Metal 
(Compressors), Metal (Other), Electronics (LCD), Electronics (Precision), Electronics (Other) and Formulated 
Solvents sub-sectors. According to survey statistics, the HCFC consumption in the Solvents Sector in China was 
4,394 metric tonnes HCFC-141b in 2009.  
 
The Medical Cleaning Applications sub-sector is important from a human health perspective and consumed about 
1,700 metric tonnes of HCFC-141b in 2009, representing about 39% of the overall solvent sector consumption. 
The sub-sector manufactures a range of products that are applied widely and involve more than 400 enterprises. 
Since 1980s, along with China’s rapid economic development, the sub-sector has made great progress and 
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maintained an average annual growth rate of over 15%, and China has, thus, become the world’s leading medical 
macromolecular product manufacturer. According to statistics, in 2009, the gross sales in the sub-sector exceeded 
US$ 1.5 billion, 16% higher in real terms than a year earlier. The main products manufactured in this sub-sector 
include syringes, infusion sets, blood transfusion sets, various puncture instruments (e.g., hypodermic needles, 
scalp vein sets, blood collection needles, intravenous canulae, puncture needles, biopsy needles, etc.), catheters 
and other sanitary materials. The devices manufactured are siliconized to reduce friction and the patients’ pain; in 
addition, the silicification tooling used in the manufacturing of these devices needs regular cleaning, so as to 
prevent the tooling stained with silicone oil from polluting the joints of puncture instruments. The sub-sector 
comprises a large number of SMEs with limited access to alternative technologies for HCFCs and their viability 
depends upon accessing suitable alternative technologies at the earliest. For these reasons, China has prioritized 
this sector and sub-sector for early interventions to meet the 2013/2015 targets. 
 
To work out a cost-effective and sustainable alternatives to HCFC-141b technology that could be implemented in 
the large number of predominantly SMEs in the Medical Cleaning Applications sub-sector, the Solvent 
Demonstration project was prepared and submitted for the consideration at the 64th Meeting of the Executive 
Committee after due review and endorsement by the Government.  
 
1.2 Silicification and its tooling cleaning process with HCFC-141b 
 
Puncture instruments, such as medical needles, need to be coated with a layer of silicone oil on the blade and the 
tube. This process is called silicification. The purpose of silicification is to reduce frictional resistance and the 
patients’ pain when the needle pierces the skin. This process is completed at the silicification working station of 
assembly machines.  
 
Silicification tooling refers to a special kind of working station utensil (see pic1) that is used on the assembly 
machines for puncture instruments. Needle assembly and silicification must be completed on this tooling. Each 
strip-shaped tooling contains 50 steel needle seats with unfinished needles. Each needle assembly machine usually 
has at least 600 such tooling. When the needles are siliconized, the tooling is contaminated by silicone oil, so it is 
necessary to clean the tooling on a regular basis. Otherwise, the silicone oil will stick on the inner bore of needle 
hubs and the outer surface. Accordingly, when needles are put on syringes, they will fall off automatically or the 
connection may not be secure. In case of continuous production, each tooling needs cleaning every 15-20 days.  
 
The original single-tank open-type ultrasonic cleaning machines are located in KDL’s Class 100,000 clean room 
which was built in May 2005. Each cleaner could clean about 200,000 stripe-times of silicification tooling every 
year; in 2009, the consumption of KC-3000C1 was about 33.6 tonnes (equivalent to 21.84 metric tonnes of HCFC-
141b). The machines in current use are all single-cylinder ultrasonic cleaners. Workers are needed to load and 
unload the materials. After cleaning, the materials have to be put on the shelf for drying. There are mainly 4 
processes, i.e. loading, cleaning, drying and unloading. These machines will need to be modified due to the 
following:  

- The machines are not closed, so the operators will unavoidably have contact with solvents and inhale solvent 
vapors; 

 
-There is no explosion-proof safety features and thus, the process, as set-up currently, is not suitable for the 
alternative solvent with slight flammability.  Further, there is no solvent recovery system and as a result, the 
consumption is high. The cost will increase when using the alternative solvent with higher unit price. 

 

                                                 
1 KC-3000C’s main ingredient is HCFC-141b (65%) and others, much safer and better than HCFC-141b for the needle silification. 



�  4 
 

1.3 Technology Choice 
 
Some of the zero-ODP alternatives to HCFC-141b currently available for this application are listed below: 
 

Solvent Option ODP GWP Remarks 

HFC-4310 0 1,300 

HFC-4310 is one of the Vertrel® series solvents launched by the US DuPont 
Company, with decafluoropentane as the principal component. It is non-toxic and 
non-flammable. As a silicone oil solvent, the boiling point, surface tension and 
viscosity index are ideal. If HCFC-141b is taken as the benchmark for comparison, 
HFC-4310 shows poor effects of CO2 emission reduction and its toxicity is higher 
than HCFC-141b. Moreover, it is expensive and the price is as high as US$ 70/kg 

HFC-365mfc 0 840 

While this option offers good solvent properties, with respect to HCFC-141b, it has 
a higher GWP. It is also flammable in the range of 3.5% - 9% by volume in air, 
thus safety becomes a significant barrier for adoption. It is also more expensive 
than HCFC-141b with a cost of about US$ 22/kg. 

KC-3000 0 750 

KC3000 is a HFC-365mfc-based mixed solvent. It is compatible with most kinds of 
materials, not easily flammable, non-toxic and volatile and its chemical properties 
are stable. Its inadequacy is that it has a certain degree of flammability. The cost is 
about US$ 12/kg. 

HFE-7100 0 480 

HFE-7100 is a fluoride based solvent launched by 3M® Corporation. It is non-
toxic, non-flammable and has a relatively low GWP. As a silicone oil solvent, its 
boiling point, surface tension, and viscosity index are ideal. Although its boiling 
point is higher than HCFC-141b, its latent heat of evaporation is 40% lower than 
HCFC-141b, therefore, when the needle tube and the outer sleeve are silicified, the 
solvent is easily volatile, leaving little residue. Its surface tension is 26% lower 
than HCFC-141b, but its silicone oil dispersion and coating properties are better 
than HCFC-141b. Its GWP is lower than HCFC-141b. However, its main 
disadvantage is its cost, which is in the range of US$ 60/kg. 

KC-6 0 <20 

KC-6 is a new generation of environment-friendly medical silicone oil thinner 
developed by Beijing Aerospace Technology Innovation Co., Ltd., in light of the 
actual situation of China’s medical device industry. It is a combination of 
Siloxanes, Isoparaffin, etc. Its shortcomings are that it has certain degree of 
flammability, a high boiling point, and is less volatile as compared to the current 
technology. Its cost is favorable at about US$ 6.8/kg. 

 
There are other alternatives available or under development. But due to their high GWP, flammability, 
performance, implement ability or costs, they were not considered to be viable. On the other hand, while adopting 
KC-6 as an alternative solvent, one should consider the following impacts: 
 
Safety 
 
KC-6 is flammable, although it has a higher flash point. When it is used by the medical device industry in clean 
rooms, particular attention needs to be given to safety due to the accumulation of solvent vapors, and necessary 
precautions have to be taken. With those measures taken, its flammability could be controlled. 
 
Silicification performance 
 
KC-6 has a higher boiling point; after silicification, its evaporation rate will be slower than HCFC-141b. In 
accordance with the current practice, as soon as the needles are silicificated, they will be turned upside down. 
Thus, if the solvent cannot be evaporated in time the silicification fluid will flow to the needle hub, causing the 
absence of silicone oil in the needle tip and the contamination of the needle hub and silicification tooling. In order 
not to reduce the output, air dryers will need to be installed on the assembly line. 
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Biocompatibility and drug compatibility 
 
Puncture instruments are devices that enter human tissues and may come into contact with blood. As KC-6 is a 
mixed solvent, the biocompatibility and drug compatibility of Isoparaffin, should be confirmed for patients’ 
safety. 
 
 

2. Project Implementation  
 
The project was approved by 64th Executive Committee meeting in 2011 at a funding of US $ 557,667. Project 
implementation started in 2012, all the progress milestones required by the contract were reached and verified by 
the end of 2013. The project successfully passed national acceptance in December, 2013. 
 
This demonstration project proposed to modify a needle assembly line and an ultrasonic cleaning line at Zhejiang 
Kindly Medical Devices Co. Ltd. to provide a demonstration of KC-6 technology.  
 
According to the project implementation plan, the following activities were carried out： 

I. Equipment redesign and installation 

1. Ultrasonic cleaning line 
 
In order to realize mechanized operations with minimum operator interference, human errors and exposure, the 
silicification tooling has a strip shape; when it is cleaned, a container is needed to hold it. Each container can hold 
30 pieces silicification tooling. Thus a mechanical lifting device, instead of the manual operation of an operator, 
can be used to transfer automatically the containers between different working stations. In this case, the operator 
will not touch the solvent. These containers are an essential equipment to realize closed and mechanized operation. 
In addition, the containers must be designed not to block ultrasound penetration. Otherwise, the silicification 
tooling held within cannot get the impact of ultrasonic, and the effectiveness and efficiency of cleaning will be 
significantly reduced. The ultrasonic cleaning line was designed based on the following considerations: 

                    
                            Pic1: Silification toolings                                   Pic2: silification toolings with needles on 
 
 To make the machine fully closed, and prevent operators from contact with solvents.  
 To adopt the explosion-proof design, and select explosion-proof electrical appliances and equipment. 
 To set up a solvent recovery system, so that solvent vapors in confined spaces and the polluted solvent 

residue can be recovered in time, so that solvent consumption can be reduced.  
 After cleaning with the use of KC-6, an evaluation on the cleaning effects from the aspects of appearance and 

needle connection firmness needs to be conducted: 
- Appearance evaluation: Wipe the surface of the tooling with white paper, use a 10x magnifying glass to 
observe the surface of the white paper, and there should be no oil stains. 
- Connection firmness evaluation: Put a needle onto a cleaned silicification tooling, silicize the needle, and 
use a fastness tester to test its firmness to see whether the product is qualified.  
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   Pic3: process flow chart of cleaning line for silification tooling 
 

The tooling cleaning line is a LBD-6090 JRTF automatic ultrasonic cleaner manufactured by Shenzhen Liboda 
Technology Co. Ltd., and is composed of a set of equipment of solvent immersion and a set of 13-roller automatic 
scrubbing equipment and an ultrasonic cleaner which is equipped with 6 tanks. Among them, the former three are 
heating cleaning tanks, each can hold 30L cleaning agents and work at 50C usually; the fourth is a gas cleaning 
tank, which can also hold 30L cleaning agents and work at 80C usually. The fifth and sixth are drying tanks, 
which can work at the temperature from room temperature to 120C; the last is a solvent recovery tank, with a 
capacity of 30L/h to 50L/h. With good operation flexibility, the working time of each working station of this 
cleaner could be set from 30 seconds to 60 minutes.   
 
The cleaning for 3 minutes and cold air drying at room temperature could get good cleaning result that met the 
production requirements. The equipment of solvent immersion is used to soak and pre-clean clamp from the 
needle assembly line back to the cleaning line. Good cleaning is presented due to long time of turnover and 
immersion cleaning. The toolings are automatically scrubbed by the scrubbing equipment with 13 rollers to 
replace manual scrubbing, before they transferred into the ultrasonic cleaner. Of the 13 rollers, the former three 
and the last four are slow rotating rollers, while the middle six are quick rotating rollers. This scrubbing 
equipment is controlled through PLC, which is equipped with a set of refrigeration device for the purpose of 
circulating cooling of cleaning tanks. The field verification results indicated that both the drying speed and the 
effect of clean were good, could meet the cleaning requirements, and also conform to the specified technical 
requirements of the demonstration project. 
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Pic4: the needle-making clamp cleaning line 

        
Pic5:     Link reliability test data                                Pic6: cleaning quality test data 

 
After modification, the silicification tooling cleaning lines has been adjusted according to the new features of KC-
6 to meet health, safety and environment requirement. 
  
The needle assembly line 
The original needle assembly line includes eight major production processes, i.e. feeding of needle hub, assembly 
of needle canula, gluing adhesive, curing (in a tunnel oven), silicification, feeding of protective cap, pressing 
protective cap, and unloading products. Each of these processes is accomplished through special purpose-built 
automatic machines and devices of 1997-1998 vintage.  
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  Pic7:    Needles       Pic8: Needle assembly line 

                   
                   Pic9:  Silicification working station    Pic10: Needles Silicification by hand 
Process Changes 
KC-6 has a higher boiling point and slight flammability. To address these issues, the demonstration project 
involved modification of production lines, process adjustments, silicification fluid management, evaluation of 
needle silicification effects and the effects of silicification tooling cleaning, the confirmation of biocompatibility 
and drug compatibility, as well as related training and technical assistance. 

Process Changes Made for Needle Assembly Line  
Adjustment of the silicification process 
Since KC-6 has certain flammability, in order to control the concentration of the clean room within flammable limits, KDL 
installed an explosion-proof local exhaust ventilation hood near the silicification tank to discharge as much as possible the 
volatile solvent vapors outside the clean room. All local ventilation hoods that have been installed in the clean room can be 
connected together to form a ventilation system during the entire phase-out in the enterprise in the future.  
Addition of vacuum dryer 
As KC-6 has a higher boiling point, the solvent cannot be volatilized in a timely way. So the silicification fluid will flow to the 
needle hub, causing the absence of oil in the needle tip and the pollution of the needle hub and silicification tooling. Therefore, 
in order to accelerate evaporation, a vacuum drying process was added after the silicification process. 
Technological adjustments 
Due to the use of a new solvent, the technical process of the whole assembly line has to be adjusted moderately: 
Production process: Because of the addition of the vacuum drying process, the operation speed of the assembly line, the 
quantity of tooling allocated and the work-piece making sequence were adjusted accordingly; 
Ventilation system: In order to prevent the accumulation of solvent vapors in the clean room, KDL increased the volume of 
outdoor air for dilution and to add fresh air, so that a positive pressure can be ensured in the purification room. 
Management of silicification fluid 
As a result of using a new solvent, KDL adjusted the silicification fluid management methods, including: compounding 
methods, the indicators and methods for controlling the concentration of fresh silicification fluid and the concentration and 
control indicators of silicification fluid in the tanks varying with the change characteristics of the duration of silicification, its 
control methods, testing methods of control indicator and equipment adjustments. A recovery system was built to recover the 
solvent of the residual silicification fluid that has already lost effectiveness; explosion-proof security measures were taken to 
achieve a unified storage of the residue. 
Evaluation of needles silicification 
After using the new solvent, the effects of needle silicification was evaluated from two aspects:  
Appearance evaluation: Evaluate the dispersion of silicone oil, oil amount at the needle tip and the pollution condition of the 
needle seat; 
Puncture force evaluation: Use the needle sharpness tester for testing; investigate the magnitude of force, the peak value 
position and the waveform of force.  
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The needle assembly line installed 
The needle assembly line was installed at the new workshop of KDL, consisting of a needle seat system, a needle 
tubing system, a gluing system, a drying system, an image-processing system, a block-inspecting system, a 
needle-silicifying system, an insert-inspecting system, an upper cover system, a needle-removing system, an 
electric control system and so on. The needle-silicifying system involved in this equipment is well sealed that uses 
KC–6 as the solvent, in which the tooling can roll over automatically. The volatilized solvent after silicification is 
pulled to outdoor through the vent pipe on the side of the silicifying tank to address the safety risks. The previous 
silicifying equipment has the function of silicification and block-checking, while the new equipment adopted the 
technology of laser and rapid photography, in which the inspection of block will be completed before silicification. 
That is, the new silicifying system is only responsible for silicification. The new equipment can meet the demand 
of the production, as for the high automation, high detection sensitivity and reasonable safety precautions judged 
from the run of the equipment. 

      
 Pic11: Converted needles assembly line                              Pic12:  Block-inspecting system 
 

When the needle assembly line was put into production, KDL made a lot of tests on the puncture force. For the 
0.9mm needles, the puncture force with KC-6 is 0.51N, a little better than that with HCFC-141b (KC-3000), 
which need 0.53N. 

                         
Pic13: Puncture force evaluation with KC-6                          Pic14: Puncture force evaluation with HCFC-141b   
 
II. Workshop modification for KC-6 
 
Before all the equipment conversion work of demo project in the new plant, KDL carefully prepared the 
constructions with more fire prevention materials, fixed a ventilation system in large scale in all the workshops 
using KC-6, placed the new ultrasonic cleaning line and silification fluid in independent room respectively. All 
workshops producing needles are furnished according to the Medical Devices Production Standard. 
 

vent pipe Block-inspecting 

Excluding unqualified needle 
Needle-silicifying 
and Air-drying 
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The cleaning line was installed in another building, far away from needles production workshops. 
 
After the workshop modification, KDL applied for the fire prevention inspection of construction project, Medical 
Devices production license and contaminant discharge license for the responsible administration department, and 
got the Medical Devices production license on 16 September 2013; got the contaminant discharge license on 10 
October 2013; got approved by the local fire prevention bureau on 24 January 2013. 

         
    Pic15: License for Medical devices production                          Pic16: License for pollution discharge 

               
Pic17: Firefight acceptance report             Pic18: Back-up of License for pollution discharge 
 
III. Confirmation of biocompatibility and drug compatibility 
 
In 2012, KDL submitted the needles siliconized with KC-6 to National Institutes for Food and Drug Control 
(NIFDC) to test whether the isoparaffin that remains after needle solidifications and cleaning will have an impact 
on biocompatibility and drug compatibility. In July 2013, NIFDC provided testing report indicating the Needles 
siliconized with KC-6 are well in seven major indicators according to China pharmacopeia. The result will also 
benefit other medical equipment device production enterprises, saving their testing time and money when utilizing 
this substitutes. 
 
The durability evaluation between KC3000C, KC-6 and national standard is given in the table below. 
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Date Scale 

National 

standard 

（GB15811）

on durability 

KC3000C KC-6 

Result Number of 
needle 

samples 

Non 
-qualified 

number of 
needle 

samples 

Non 
-qualified 

2014.5.12 22G 

Not break off 
under 40N  

100 0 100 0 qualified 
2014.5.13 22G 100 0 100 0 qualified 
2014.5.14 22G 100 0 100 0 qualified 
2014.5.15 22G 100 0 100 0 qualified 
2014.5.16 22G 100 0 100 0 qualified 
2014.5.17 22G 100 0 100 0 qualified 
2014.5.19 22G 100 0 100 0 qualified 

 
The puncture evaluation between KC3000C, KC-6 and national standard is given in the table below. 

 

No. Scale 

National 

standard 

（GB15811）on 

puncture 

（N） 

KC3000C KC-6 Result 

1 22G ≤0.85 0.63 0.57 qualified 
2 22G ≤0.85 0.59 0.55 qualified 
3 22G ≤0.85 0.56 0.56 qualified 
4 22G ≤0.85 0.55 0.57 qualified 
5 22G ≤0.85 0.64 0.59 qualified 

 
KDL’s product has been approved by CE certification by EU and FDA factory verification.  
 
In 2013, FECO signed HCFC-141b phase out contracts with 6 Medical Devices production enterprises, all of 
them selected KC-6 as suitable substitute for HCFC-141b. 

            
Pic19: Report biocompatibility and drug compatibility 
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IV. Demonstration  
 
In July 2013, KDL technical manager was invited by UNDP to introduce how this demo project was implemented 
during the technology workshop on HCFC phase-out alternative technologies. 
 

       
Pic20: Medical Device Production enterprise representations visited converted equipment by demo project 

    
Pic21: Workshop on HCFC-141b phase-out project implementation progress, Zhejiang Wenzhou, 31, July 2013 
 
 
 

   
Pic22: Solvent KC-6 

V. Safety measures 
 
With proper hardware for safety, the cleaning line was equipped with a central ventilation system above the whole 
line, as well as a refrigeration recycling system beside it. An independent ventilation system has been installed to 
discharge the solvent volatilizing from the silicifying system to outdoor, which increases the safety factor. On the 
other hand, KDL has formulated fire emergency plans for the two lines. These all can meet the requirements of 
the demonstration project. 



�  13 
 

              
                  Pic23: Concentration detector                                     Pic24: firefighter pipes and vent pipe 
 
Management of silicification fluid 
As a result of using a new solvent, it is necessary to adjust the silicification fluid management methods, including: 
compounding methods, the indicators and methods for controlling the concentration of fresh silicification fluid 
and the concentration and control indicators of silicification fluid in the tanks varying with the change 
characteristics of the duration of silicification, its control methods, testing methods of control indicator and 
equipment adjustments. A recovery system was built to recover the solvent of the residual silicification fluid that 
has already lost effectiveness; explosion-proof security measures are taken to achieve a unified storage of the 
residue. 

          
         Pic25: Special room for silicification fluid management with vent pipe and firefight pipe 

 
Process and safety training 
Training was provided to the production, installation and maintenance personnel on the physical and chemical 
properties of KC-6, technical adjustments of modification processes and added processes, silicification fluid 
management, silicification effects, methods for cleaning effect evaluation, methods of operating newly-added 
equipment, machine operating parameters, machine maintenance procedures, precautions and safety measures, etc.  
 
Process and safety training were provided to the manufacturing, installation and maintenance personnel. It was 
verified that the internal technical acceptance were completed and technical commissioning and relevant 
personnel training were finished. 
 
KDL invited KC-6 technical service to introduce matters needing attention in different stages of production and 
silification liquid management. 
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Pic26: Training workshop for workers 

 
 
3. Management 
 
The project was under the overall management and coordination of the Foreign Economic Cooperation Office, 
Ministry of Environmental Protection of China. UNDP was the implementing agency for the project, which 
provided international coordination and technical assistance. 
 
The project employs the Performance-based Payment (PBP) mechanism in its implementation. Under the PBP 
mechanism, the enterprise tasked with carrying out the conversion would play the role as a key executer, which is 
responsible for all the activities related to the conversion. The procurement was organized fully in line with the 
marketing principle ensuring cost-effective and timely installation of equipment for KC-6 based 
manufacturing operations.  
 
FECO and UNDP were not involved in the procurement activities of the enterprise by any means. FECO made 
payment to the enterprise in tranches for the costs of procurement and conversion, at agreed payment dates given 
in the payment schedule, and when milestones prerequisite for the tranche have all been achieved on time.   
 
Before each payment, FECO invited independent experts to verify whether the performance for each milestone 
that the payment is contingent on has been satisfied.  The verification reports were submitted and accepted by 
UNDP as the main supporting documents for requesting the installment of payment. 
 
During project implementation, FECO and UNDP organized 5 verification missions combined with monitoring 
and evaluation at KDL factory - once in 2011, once in 2012 and 3 times in 2013. The experts group included 
technology experts and finance experts, FECO staff and UNDP staff as well. The experts team traced the project 
implementation situations, evaluated the project technical issues and progress, and verified whether the 
performance for each milestone of the respective payment has been satisfied. Each verification activity was 
carried out in a process of planning, preparation, data confirmation, technical material checking, on-the-spot 
investigation, result confirmation and conclusion. 
 
 

4. Outcomes 
 
The project was completed and has successfully passed national acceptance in December 2013. The production 
line is in commercial operations, and the IOC has been disbursed to the enterprise in April.2014. The suitability of 
KC-6 technology as a viable replacement for HCFC-141b as a solvent in the manufacture of needles at Zhejiang 
KDL was established. 
 
The following are the important outcomes of the project. 
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 The enterprise completed the redesign and production process of the needle assembly line and ultrasonic 
cleaning line in 2012. 

 Equipment for modification of ultra-sonic cleaning line and a half-automatic needle assembly line was 
procured in 2012.  

 Needle assembly line and ultra-sonic cleaning machine converted and verified in 2013. 
 Demonstration was presented to other Medical Devices Production Enterprises in 2013. 
 Technical commissioning was completed successfully and relevant personnel were trained in 2013. 
 The project successfully passed national acceptance in December 2013. 
 
 

5. Technical performance 
 

 KC-6 has a zero ODP and very low GWP, thus it is ozone-layer friendly but also climate-friendly. 
 KC-6 is a mixture, whose components are easily available on the market at favorable costs through domestic 

production; 
 KC-6 has a higher boiling point than HCFC-141b; as a solvent, it is less volatile and therefore has less 

dissipation and result in less consumption; 
 KC-6 exhibits good solvent properties for silicone oil, removing silicone oil from contaminated tools quite 

easily. The compound is clear and transparent, with good coating quality on the surface of needles;  
 Due to its chemical stability and high flash point and boiling point, its comprehensive emission reduction and 

environmental benefits turn out to be much better than the HCFC-141b-based solvents currently use;  
 The compound can be used as both the silicone oil thinner and the cleaning agent, therefore, allows relatively 

easy management of procurement, storage and handling; 
 The KC-6 has been applied to other several Medical devices production enterprises in China. Thus, the 

performance has potential to be promoted. 
 

6. Project management and monitoring 
 
6.1 Project progress 
 
The project was implementing smoothly according to the program schedule, and was completed by the end of 
2013. It successfully passed national acceptance in December 2013. The capacity of the production line has been 
converted to use substitute solvent. 
 
Each of milestones was achieved and verified, the details are as follows: 
 

Milestones Status 

1st Signing of the contract 
FECO and the enterprise signed 
contract in March 2012 

2nd 
KDL sign the procurement contracts with conversion equipment 
suppliers 

Finished in October 2012 

3rd Conversion equipment was installed in KDL 
Finished and verified in July 2013 

4th The trial run of conversion equipment was verified by expert team 

5th National acceptance 
Finished and verified in December 
2013 

6th  Submit half-year run report and financial vouchers to FECO Finished and verified in April 2014 
 
6.2 Conversion cost 
 
Total Project Costs 
 
The total contract amount signed with the enterprise is US$ 510,662 including ICC US$ 305,046, and IOC 
US$ 205,616. 



�  16 
 

 
Incremental Capital Costs 
 
The actual incremental capital costs for conversion was US$ 360,005 among which US$ 352,051 was funded by 
the MLF, and the US$ 7,954 was co-financed by the enterprise. The details of ICC are as follows: 

Note: Contingency of USD15,000 was mainly disbursed for process adjustment and silicification tooling line modification 
(smoke detector and alarming system). The amount of USD15,000 is already included in these two line items. 
 
Incremental Operating Costs 
 
The approved total incremental operating costs calculated for one-year duration amount to US$ 205,616. The 
production line is in commercial operations and the IOC has been disbursed to enterprise in April.2014. The 
actual amount of incremental operating costs was US$ 217,600, US $ 205,616 was from bilateral cooperation of 
the Government of Japan. US $ 11,984 was co-financed by the enterprise. 
 
The cost for the baseline HCFC-141b based two-stage systems are summarized as below: 
 
1. HCFC-141b price is US$ 2.66/kg 
2. KC-6 price is US$ 6.8/kg (exchange rate changes a lot from 2009 to 2013) 
 

Incremental Operating Costs 
Item KC-6 consumption 

in one year(kg) 
HCFC-141b consumption in 

one year(kg) 
Reasons 

An ultrasonic Cleaning line 25,000 21,840 Tooling cleaning times frequency 
increased, from one time in half a 
month into one time in a week 

A needle Assembly line 7,000 5,980 Air dryer after silification speeds 
solvent volatilization, the dryer took 
more solvent than actual coated in 
needle  

Total  32,000 27,820  
 

No. Item/Description Grant funds  (US$) 
Counterpart 

funds(US$) 
Actual 
cost 

1.   
Needle assembly line modifications( Local exhaust device; air dryer; 
Conveyor modifications; Intermediate inspection bench; Installation and 
commissioning; Electronics adjustment and debugging) 

96,763 0 96,763 

2. 
Process Adjustments(Additional silicification tooling, Conveyor to 
transfer workpieces from silicification tooling to dryer) 10,884 7,954 18,838 

3.   
Silicification fluid management (Closed liquid mixer ;Safety features 
(alarm, ex-proof electricals); Digital rotary viscometer; Residue 
processor) 

42,950 0 42,950 

4.   

Silicification tooling line modifications (Modification of ultrasonic 
cleaning line and mechanization; Workpiece loading container; Solvent 
recovery system; Installation and commissioning; Electronics 
adjustment and debugging) 

121,845 0 121,845 

5.   
Performance evaluation (Puncture testing; Biocompatibility testing; 
Drug compatibility testing (statutory authorities) ;Silicification form 
evaluation; Silicification durability evaluation) 

27,103 0 27,103 

6.   

Other(Design and technical expert fees, technical assistance Process; 
trials Process and safety training Documentation; reporting and 
information dissemination (UNDP) ;Project 
management(FECO) ;External monitoring and experts verification) 

52,506 0 52,506 

 Total 352,051 7,954 360,005 
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7. Impact 
 
Environmental Impact 
 
The HCFC-141b consumption during 2009 at Zhejiang Kindly Medical Devices Co. Ltd. was 27.82 metric tonnes.  
 

Substance Quantity ODP GWP CO2-eq emissions 

HCFC-141b 27.82 0.11 725 20,169 

KC-6 32 0 20 640 

Impact (3.06)  (19,529) 

 
Based on the above, the successful implementation of this project will result an annual reduction of minimum 
3.06 ODP tonnes and annual direct emission reductions of 19,529 tonnes CO2-eq. 
 

Results 
 
The successful implementation of this project resulted in the following: 
 
(a) Sustainable reductions in HCFC consumption in the Solvents sector in China of 3.1 ODP tonnes, 

contributing to China’s compliance with the 2013 and 2015 control targets 
 

(b) Demonstration and availability of an environmentally safe and cost-effective alternative for enabling 
replication of this technology in similar applications and enterprises in the Medical Cleaning Applications 
sub-sector in China.  It must be noted that results of KDL project are already being used by companies in 
China for phasing-out HCFC-141b in select solvent applications with KC-6. 
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Acronyms and Abbreviations 

Acronym / Abbreviation Stands For 

CCO Chemical Control Order 

CDM Clean Development Mechanism 

CFC chlorofluorocarbon 

DRE destruction and removal efficiency  

EOI expression of interest 

GHG greenhouse gas  

GWP global warming potential 

HCFC hydrochlorofluorocarbon 

HFC hydrofluorocarbon 

kg kilogram 

km kilometer 

LVC low volume consuming country 

MLF Multilateral Fund 

MoE Ministry of Environment 

MRV measurement, reporting, and verification 

MtCO2e million metric tons carbon dioxide equivalent 

NCCC National Council on Climate Change  

NCPP National CFC Phase-out Management Plan 

NCS Nusantara Carbon Scheme  

ODS ozone depleting substance 

OEWG Open-Ended Working Group 

PCBs polychlorinated biphenyls  

PMR Partnership for Market Readiness 

PMU Project Management Unit 

tCO2e metric tons carbon dioxide equivalent 

TEAP Technology and Economic Assessment Panel 

ToR terms of reference 

UNEP United Nations Environment Programme 

UNIDO United Nations Industrial Development Organization 

VCS Verified Carbon Standard 

VCU verified carbon unit 
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1. Background 
The Montreal Protocol on Substances that Deplete the Ozone Layer has been immensely effective at 

reducing the production and consumption of ozone depleting substances (ODS) worldwide.  While the 

production and consumption of ODS has dramatically diminished, a large amount of ODS still remains in 

equipment, products, and stockpiles held by country governments as well as industrial and commercial 

users.  Because emissions from ODS banks are not explicitly controlled by the Montreal Protocol, there 

is significant risk that these ODS will be released to the atmosphere, contributing to both ozone 

depletion and global climate change.  Many countries have enacted regulations that prohibit the venting 

of ODS; however, regulations alone are often not enough. 

To prevent inadvertent or intentional emissions 

of ODS banks, financial incentives must be put in 

place to encourage proper management and 

ensure eventual destruction of this unwanted 

material. The high global warming potential 

(GWP) of ODS means that their destruction has 

the ability to generate significant volumes of 

carbon credits. Indeed, a study prepared for the 

World Bank in 2010 found that opportunity exists 

for financing the destruction of ODS through the 

voluntary carbon market (ICF 2010).  

To help countries operating under Article 5(1) of 

the Montreal Protocol take advantage of this 

opportunity, ICF International was commissioned 

by the World Bank to explore options for 

engaging the private and public sectors in 

financing the destruction of unwanted ODS in 

Indonesia.1  The remainder of this report 

provides a summary of the results of this effort, 

including the following:  

 Development of an inventory of unwanted ODS (Section 2); 

 Building capacity (Section 3);  

 Exploring options for destroying unwanted ODS (Section 4);  

 Evaluation of options for Indonesia (Section 5); and 

 Next steps (Section 6). 

                                                           
1
 As part of this work, ICF also explored options for engaging the private and public sectors in financing the destruction of 
unwanted ODS in the Philippines.  The outcome of this activity is documented in a separate report. 

Financing the Destruction of ODS 
through the Voluntary Carbon Market 

The 2010 study prepared for 
the World Bank assessed 
opportunities for financing 
the destruction of unwanted 
ODS through the voluntary 
carbon market.  The study 
concluded that there is a 
market for ODS destruction  
through frameworks such as the Verified Carbon 
Standard and Climate Action Reserve. The study 
recognized that some challenges do exist, but 
that overall the voluntary market is likely a win-
win opportunity. 
 

For more information, see the full report online: 
http://documents.worldbank.org/curated/en/201
0/02/14551009/study-financing-destruction-
unwanted-ozone-depleting-substances-through-
voluntary-carbon-market.  

http://documents.worldbank.org/curated/en/2010/02/14551009/study-financing-destruction-unwanted-ozone-depleting-substances-through-voluntary-carbon-market
http://documents.worldbank.org/curated/en/2010/02/14551009/study-financing-destruction-unwanted-ozone-depleting-substances-through-voluntary-carbon-market
http://documents.worldbank.org/curated/en/2010/02/14551009/study-financing-destruction-unwanted-ozone-depleting-substances-through-voluntary-carbon-market
http://documents.worldbank.org/curated/en/2010/02/14551009/study-financing-destruction-unwanted-ozone-depleting-substances-through-voluntary-carbon-market
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Long Term Approach for Recovery, Collection, and Management of ODS 
 
There are three main sources of ODS: (1) ODS stockpiles that are obtained by Customs when 
illegally imported into the country; (2) ODS recovered from large equipment (e.g., chillers) 
during decommissioning; and (3) ODS recovered from small equipment (e.g., household 
refrigerators, window air conditioning units) at end-of-life. A phased approach should be 
undertaken to ensure systems are established to properly manage each source of ODS.  
 
Phase 1: ODS Stockpiles from Illegal Imports – Destroying illegally imported stockpiles of ODS 
represents the first phase of ODS management. ODS stockpiles are owned by the government 
and are often stored at a central location, making them the easiest source of ODS to manage. 
However, stockpiles of ODS that are left unattended will slowly vent to the atmosphere.  
Therefore, prompt disposal is necessary to avoid emissions. 

Phase 2: ODS Recovered from Large Equipment – The second phase of ODS management 
involves collection and destruction of ODS recovered from large equipment. When large pieces 
of equipment such as chillers are decommissioned, the refrigerant is often recovered since 
there is an economic incentive to reuse it for the servicing of other equipment.  Additionally, 
many countries have regulations in place that require the recovery of ODS from large 
equipment. Retired chillers that use large amounts of refrigerant provide a steady stream of 
ODS that, if not reused, will be stockpiled and eventually vented into the atmosphere. The 
development of systems to collect and destroy ODS from retired large equipment is needed to 
ensure proper management of ODS from this source. Establishing these systems now is also 
important for the future management of HFCs. 

Phase 3: ODS Recovered from Small Equipment – The third phase of ODS management 
involves ODS recovered from appliances such as refrigerators, freezers, and air conditioners, 
which historically used CFCs and now largely rely on HCFCs and HFCs. Individually, these pieces 
of equipment contain only a small amount of refrigerant (e.g., 0.13 – 2 kg). Thus, there is little 
economic incentive to recover this material.  However, with more than 65 million households in 
Indonesia (Statistics Indonesia 2009), collectively, the refrigerant that can be recovered from 
small equipment represents a significant opportunity for generating carbon credits from 
destruction.  To prohibit venting and ensure refrigerant is recovered at end-of-life, regulations 
should be established along with collection and recycling programs.  The United States, Brazil, 
Mexico, and many countries in Europe have already established appliance recycling programs 
to encourage the proper management of ODS. Establishing these collection centers now is also 
important for the future management of HFCs. 

Phase 3: Destroy ODS Recovered from Small Equipment 

Phase 1: Destroy ODS Stockpiles from Illegal Imports 

Phase 2: Destroy ODS Recovered from Large Equipment 

Year 1                                                                        On-going 

Year 3                                                                               On-going                                                          

Year 5                                                                                 On-going 
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2. Inventory Development 
As a first step to managing banks of unwanted ODS, an inventory detailing the quantity, type, purity, 

location, and ownership of the material must be developed.  This step was completed in two parts: 

through (a) the development of an inventory tool and (b) data collection and tool population, as 

described in the sections that follow. 

2.1. Development of Inventory Tool 

To assist country governments in the development of 

an ODS inventory, an Excel-based inventory tool was 

developed.  The inventory tool is designed to collect 

information on ODS contained in stockpiles, chillers, 

and other equipment (e.g., refrigerators and air 

conditioners).  The inventory tool also includes a 

summary table that auto-completes to show total 

quantities of unwanted ODS held domestically.  A 

detailed description of the inventory tool along with 

guidance on how to populate the tool is presented in 

the Workbook provided in Appendix A. 

2.2. Data Collection in Indonesia 

To populate the inventory tool, information on stockpiles of unwanted ODS in Indonesia was compiled 

by a local consultant through consultation with Indonesian Customs officials and the Indonesian Ministry 

of Environment (MoE).  It was identified that illegally imported ODS was seized on seven different 

occasions between February 2004 and June 2009. Through further discussions, it was confirmed that all 

confiscated material that was seized was refused entry into the country and no longer resides in 

Indonesia.  A summary of these seizures is provided in Table 1 below. Table 2 that follows summarizes 

these seizures by ODS type and quantity. 

Table 1: ODS Seizures by Indonesian Customs (2004-2009)*  

# Port Date ODS Type  Quantity (kg) 

1 Tanjung Priok  2/11/2004 CFC-12 10,132 

2 Tanjung Emas  3/24/2004 CFC-12 31,280 

3 Tanjung Emas  9/3/2007 CFC-12 39,535.2 

CFC-11 4,000 

HCFC-141b 4,000 

4 Tanjung Balai Karimun  10/1/2007 CFC-12 3,372.8 

5 Tanjung Priok 3/25/2009 CFC-12 15,504 

6 Merak  5/25/2009 CFC-12 53,883 

7 Pontianak  6/2/2009 HCFC-22 15,572 
* All seized imports have since been exported from Indonesia. 

Source:  Pasek (2013). 

ODS Stockpiles 

Stockpiles of ODS are generally stored 
in cylinders within large facilities and 
warehouses. These cylinders are often 
pressurized and can be distinguished 
using color, pressure, size, weight, or 
shape. The refrigerant industry 
typically universally distinguishes the 
type of refrigerant in a cylinder 
primarily based on color and pressure. 
These stockpiles of ODS are often 
consolidated into larger cylinders or 
storage tanks prior to destruction to 
avoid additional shipping expenses. 
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Table 2: Seized ODS Imports by Type and Quantity (2004-2009)*  

Chemical 
Seized Stockpiles 

kg tCO2e 

CFC-11 4,000 19,000 

CFC-12 153,707 1,675,406 

CFC Subtotal 157,707 1,694,406 

HCFC-22 15,572 28,185 

HCFC-141b 4,000 2,896 

HCFC Subtotal 19,572 31,081 

R-404A 367.2 1,440 

R-407C 312.8 477 

R-410A 15,504 32,372 

HFC Subtotal 16,814 34,289 

TOTAL 194,093 1,759,776 
* All seized imports have since been exported from Indonesia. 

Source:  Pasek (2013). 

 

Information available on the inventory of ODS in chillers was also compiled. The inventory, summarized 

below in Table 3, is based on information previously compiled for the Indonesia Chillers Energy 

Efficiency project, which is known to only represent a small portion of the installed base of chillers in 

Indonesia.  Additional efforts will need to be undertaken to expand the chiller inventory and develop an 

inventory of ODS contained in other equipment (e.g., refrigerators/freezers) and that recovered by 

service technicians during maintenance. 

Table 3: Indonesia Chiller Inventory* 

Chemical 
Chiller Inventory 

kg tCO2e 

CFC-11 6,230 29,593 

CFC-12 3,640 39,676 

TOTAL 9,870 69,269 
* The inventory presented is known to be incomplete. 

Source: Pasek (2013). 

3. Building Capacity to Undertake ODS Destruction Projects 

3.1. Guidance on the Management of Unwanted ODS 

To assist countries operating under Article 5(1) of the Montreal Protocol to take advantage of the 

opportunity to finance the destruction of ODS through the carbon market, a Workbook on the 

Management of Unwanted ODS was developed.  The workbook, which was developed by ICF under 

contract with the World Bank, is intended to serve as a general guide on how to manage unwanted ODS 

held by country governments.   The workbook includes information on the following:  

 International agreements that govern the movement of ODS;  

 Guidance on how to develop an inventory of unwanted ODS;  
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 Guidelines for proper handling of unwanted ODS; and  

 An overview of the project assessment and development process, including strategies for 

engaging the public and/or private sector in an ODS destruction project. 

To inform this report, an overview of 

relevant domestic regulations in 

Indonesia is provided in the version of 

the workbook presented in Appendix A. 

The MoE is expected to review and 

further populate the workbook with 

detailed country-specific information.  In 

addition, the MoE is expected to take the 

time to understand the systems that 

must be put in place to properly handle unwanted ODS, and to identify possible improvements to their 

national systems and regulations.  Ensuring that these systems are in place now is critical for preventing 

the venting of these chemicals and ensuring eligibility under various carbon markets not only today, but 

also in the future as more ODS (and possibly other harmful chemicals) are phased out of the global 

market.  Further discussion on implementation of a long-term approach to the management of ODS and 

other F-gases is found in section 6 of this report. 

3.2.  ODS Destruction Capacity 

In addition to properly managing ODS, feasible options for the disposal of ODS should also be explored.  

In 2002, TEAP identified a variety of technologies that can be used to destroy ODS, which include: 

 Incineration technologies, which use a controlled flame to destroy ODS in an engineered device. 

Common technical options, such as rotary kilns and cement kilns, use hydrocarbon fuels, while 

reactor cracking is fuelled by hydrogen. Incineration technologies are commonly used worldwide 

and offer high destruction capacity at a relatively low operating cost.  

 Plasma technologies, which use intense heat from plasma to destroy ODS. Specific options are 

differentiated according to the method of plasma generation. Some have the advantage of 

being compact and portable, yet require a significant amount of energy to operate as well as 

trained technicians to service and maintain the equipment.  

 Other non-incineration technologies, which destroy ODS without using incineration or plasma-

based techniques. Some of these techniques, such as solvated electron decomposition, operate 

at relatively low temperatures and use chemical processes to destroy the material. Those that 

operate at high temperatures, including superheated steam reactors, use hydrogen or hydration 

to break apart the ODS molecules. 

Key Indonesian ODS Regulations 

 Minister of Industry and Trade No. 110/MPP/Kep/1/1998 

 Government Regulation No. 18/1999  

 Government Regulation No. 74/2001 

 Minister of Trade No. 24/M-DAG/PER/6/2006 

 Minister of Industry No. 33/M-IND/PER/4/2007 

 Minister of Trade No. 03/M-DAG/PER/1/2012 
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4. Financing Options for Destroying Unwanted ODS  
The ability to finance the destruction of ODS through the voluntary carbon market is based on two key 

factors: (1) the availability of a basic market structure to support ODS destruction, and (2) sufficient 

demand in the market for carbon credits from ODS destruction projects (ICF 2010).  While the market 

structure is known to exist—through both the voluntary and compliance carbon markets—the demand 

Indonesia’s Local Destruction Capacity 

In Indonesia, ODS destruction capacity already exists.  Specifically, in 2006-2007 the cement kiln at 
Holcim Indonesia’s Narogong facility, located in Jakarta, was retrofitted to destroy ODS.  The process 
of retrofitting the Holcim plant was led by the Indonesian MoE and Japanese MoE in 2005. 

Cement kilns are used by the cement industry to convert limestone into clinker, a precursor to 
cement.  They typically operate at temperatures of over 1,600°C. Because of their high temperatures 
and their need for fuel, cement kilns are co-utilized around the globe for the purposes of hazardous 
waste destruction, including ODS destruction.  In 2005, at the time of project inception, Holcim’s 
Narogong cement kiln was already a permitted hazardous waste destruction facility capable of 
destroying polychlorinated biphenyls (PCBs).  Thus, to render it capable of destroying ODS, only the 
addition of an ODS injection system and performance testing were needed. 

This injection system was installed by Holcim beginning in October 2006. The additions consisted of 
an ODS feeding station, flowmeters, valves, a valve train, control valves, and piping to the main 
burner.  Tests were then conducted to determine the facility’s performance.  The destruction and 
removal efficiency (DRE) was determined to exceed 99.9999%. The facility was also found to meet or 
exceed all national emissions standards for hazardous waste destruction facilities. Periodic testing is 
required to confirm that the plant continues to meet these standards. 

As of February 2013, 19 tonnes of ODS have been destroyed at the Holcim facility. The kiln has a 
total feed rate 550 metric tons per hour. As part of this flow, approximately 50 to 80 kg of ODS can 
be fed into the kiln per hour, resulting in a capacity of 1 tonne of ODS per day. The energy use for 
destroying the ODS as part of cement operations is negligible, given that ODS destruction represents 
a maximum of 0.01% of the kiln’s input feed on any given day, and that the kiln would operate 
regardless of whether ODS is destroyed or not. 

The cost of readying the facility for ODS destruction totaled nearly US$150,000. Approximately 
US$90,000 of this expense was spent on equipment modification, US$15,000 was used for detail 
engineering, and US$22,500 was spent on emission testing. Meetings, workshops, training, and 
travel cost approximately US$22,500. While ODS shipping costs vary widely based on volume and 
distance, Holcim estimates that the shipment of a 20-foot container containing 5.5 tonnes of ODS 
from Medan in North Sumatra to Narogong (roughly 2,000 km) would cost US$2,000 to US$2,500—
or approximately US$0.00018 to US$0.00023/kg/km.  Destruction costs (e.g. for labor, power, 
test/monitoring of exhausting gas) are approximately $5 per kilogram, regardless of ODS type.  

Sources: ICF (2010); MoE (2013) 
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for carbon credits from ODS destruction projects remains uncertain.  In addition, due to the criteria 

established for market-specific offset programs, not all markets currently allow for the inclusion of 

carbon credits generated from the destruction of ODS sourced internationally.  The remainder of this 

section explores the feasibility of generating ODS destruction carbon credits from existing and 

anticipated carbon markets, and the implications for financing ODS destruction in Indonesia. 

 

4.1. Available Markets for ODS Destruction Credits 

Although a number of voluntary and compliance carbon markets exist, only some allow for the 

generation of carbon credits from the destruction of ODS and even fewer allow for the generation of 

carbon credits from the destruction of ODS sourced from Indonesia.  Currently, ODS destruction projects 

are not eligible for offset credits under the Kyoto Protocol or its flexibility mechanisms (i.e., the Clean 

Development Mechanism). ODS destruction projects with material sourced outside the United States or 

Canada are also not eligible for offset credits under California’s or Quebec’s compliance programs.  

The existing international platforms that are available to finance the destruction of ODS from Article 5 

countries include the Climate Action Reserve (the Reserve) and the Verified Carbon Standard (VCS).  In 

addition, national carbon markets have been or are currently being established in a number of Article 5 

countries throughout the world as a result of the Partnership for Market Readiness (PMR) program, and 

ODS Destruction Projects: 2012 Market Share 

In 2012, there was a notable market for ODS destruction projects, as shown in Figure 1.  While 
ODS destruction credits represented roughly 7% of all offset credits generated globally in 2012, 
the majority of these projects were aimed at U.S. preparations for the California cap-and-trade 
compliance market, which require the ODS to be sourced from within the United States.  

Figure 1: Market Share by Project Type, 2012 

Source: Ecosystem Marketplace (2013) 
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ODS offsets may be eligible in these national markets.  The opportunity to use these existing and 

anticipated frameworks to finance the destruction of ODS is discussed below.  

 

Destruction under the Climate Action Reserve, “The Reserve” 

The Reserve is a nonprofit organization that establishes standards for carbon offset projects, oversees 

independent third-party verification bodies, issues carbon credits generated from such projects, and 

ODS Destruction under the Compliance Market in California and Quebec 

California and Quebec have both established cap-and-trade programs, setting an enforceable 
compliance obligation beginning with the 2013 GHG emissions.  Under both programs, ODS 
destruction offset credit protocols have been adopted.  However, in order to be eligible for 
credits under these programs, all ODS must originate domestically.   

The destruction of ODS sourced from domestic material is currently the preferred project type 
for buyers under California’s compliance market. As shown below in Figure 2, in 2012, more 
than 4 million metric tons of carbon dioxide equivalent (MtCO2e) were generated by US-based 
ODS destruction projects, representing roughly 7% of all offset credits generated globally.  These 
credits were transacted at an average $9.2/credit on average, up from $8/credit in 2011 
(Ecosystems Marketplace 2013). 

Figure 2: Transacted Volume and Average Price by California Offset Type, 2011-2012 

 
Source: Ecosystem Marketplace (2013) 

 
While destruction of unwanted ODS from developing countries—including Indonesia —are not 
eligible for credits under either California’s or Quebec’s compliance program, these programs 
serve as a valuable example for future compliance markets that may be established in other 
countries at the national level.  Furthermore, these markets should be monitored closely as it is 
possible that in the future they will support inclusion of ODS destruction projects that generate 
credits with material sourced from developing countries. 
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tracks the transaction of credits over time. In late February 2010, the Reserve adopted two new offset 

project protocols for ODS destruction. The protocols, which serve as standardized approaches for 

quantifying and monitoring reductions in GHG emissions from ODS destruction projects, are for material 

sourced domestically and for ODS imported into the United States from Article 5 countries. 

Per the latter protocol, material that resides in Indonesia can be destroyed for carbon credits under the 

Reserve; however, some limitations do exist.  Specifically, only Annex A, Group I CFCs (i.e., CFC-11, CFC-

12, CFC-113, CFC-114, and CFC-115) used in refrigeration applications are eligible for crediting under the 

protocol.  In addition, material must be destroyed within the United States or its territories, and come 

from one of the following sources:  

1. Privately held stockpiles of used ODS refrigerant that can legally be sold to the market; 

2. Article 5 government stockpiles of seized ODS refrigerant that can legally be sold to the market; 

3. Article 5 government stockpiles of seized ODS that cannot be legally sold to the market; or 

4. Used ODS refrigerant recovered from industrial, commercial, or residential equipment at 

servicing or end-of-life. 

In total, there have been 34 ODS destruction projects registered under the Reserve, five of which used 

the Article 5 protocol.  Three of these projects (i.e., CAR596, CAR597, and CAR 691) involved virgin 

private stockpiles of CFC-12, one project (i.e., CAR826) involved mixed CFC-12 sourced from end-of-life 

appliances, and the most recent project (i.e., CAR955) involved virgin, government stockpiles of CFC-12 

that were seized from an illegal import.  A summary of these projects are provided below in Table 4. 

Table 4: Article 5 ODS Destruction Projects Registered under the Reserve 

Project ID Project Developer Source Country 
Credits 

Registered  
Date Registered 

CAR596 Coolgas, Inc. India 683,087 5/12/2010 

CAR597 Coolgas, Inc. India 551,802 10/22/2010 

CAR691 Reclamation Technologies Inc. Mexico 2,602,812 6/21/2011 

CAR826 OEKO Service Luxembourg S.A. Mexico 89,834 6/7/2012 

CAR955 EOS Climate Inc. Nepal 82,391 5/24/2013 

Source: Climate Action Reserve (2013).  

In addition to the projects that have already been registered, the Multilateral Fund (MLF) has recently 

approved several projects that intend to utilize the A5 destruction protocol under the Reserve. For 

example, in Mexico with assistance from UNIDO, MLF financing is being used to finance the destruction 

of CFC-12 collected from refrigerator de-manufacturing processes. The revenue from the credits, if 

generated and sold, will be used to start a self-sustaining ODS waste management system, with annual 

revenue from the credits being fed back into the waste management system.  Similarly, in Nigeria with 

assistance from UNIDO, MLF funding will be used to finance ODS destruction projects, with the potential 

revenue from the credits being used to establish a national Appliance Replacement Programme that 

incentivizes recycling. A portion of the anticipated profit may also be used to improve local capacity for 
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ODS waste management.  As another example, in Turkey with assistance from UNIDO, revenue from the 

destruction of ODS is intended to be used to sustain and improve Turkey’s ODS recovery and collection 

system, with the ultimate goal of building local capacity for ODS destruction.   

 

Destruction under the Verified Carbon Standard (VCS)  

Another option for generating offset credits from ODS destruction is through the VCS. The VCS is a 

voluntary GHG program that issues and tracks carbon credits, also known as verified carbon units (VCUs) 

under the program.  In late January 2010, the VCS expanded its GHG program to cover ODS by approving 

a series of eligibility criteria for ODS destruction projects.  In September 2011 a VCS methodology 

(VM0016 v1.0) on the Recovery and Destruction of ODS from Products was approved.2  This 

methodology can be applied to either ODS refrigerants and/or ODS blowing agents.  Annex A, Group I 

CFCs and Annex B, Group I CFCs are currently eligible under the methodology,3 and destruction is 

allowed to occur in any country that can meet the technical requirements.   

Given the criteria of the methodology, destruction of unwanted ODS that is sourced from Indonesia 

would be eligible for credits under the VCS, with the option of destruction taking place either within 

Indonesia or elsewhere.  Although the opportunity exists, no ODS destruction projects have been 

registered to-date under the VCS; however, a project led by Energy Changes is currently under 

development.   

                                                           
2
 In addition to new methodologies that are submitted for review and approval under the VCS, the VCS also accepts projects 

prepared under the Reserve and CDM methodologies. 
3
 Annex C, Group I HCFCs are also eligible under the methodology after the host country or country from which the ODS 
destroyed by the project is imported implements a production or consumption phase-out.  The Montreal Protocol requires a 
full phase-out of HCFCs in Article 5 countries starting on January 1, 2040; however, the VCS recognizes countries that phase-
out ODS in advance of their Montreal Protocol phase-out deadline. 

Project Highlights 

Nepal: After confiscating an illegal import of CFCs in 2004, the Government of Nepal received MLF 
funding for a pilot ODS destruction project. With assistance from UNEP, Nepal considered numerous 
options for destroying the material (e.g., destruction within Nepal using a mobile unit; export to 
Japan, Indonesia, Europe, or the United States for destruction). Ultimately, export to the United 
States for credit generation under the Reserve was identified as the most economically and 
technologically feasible option. The project was successfully registered with the Reserve in May 
2013.  While credits from the project have successfully been generated, a buyer for the credits has 
yet to materialize.  

Turkey: With assistance from UNIDO, Turkey is implementing a project that will involve the 
collection and disposal of ODS from decommissioned chillers. Depending on the purity and quantity 
of material, carbon credits will be generated from this project under the Reserve. The project also 
includes a training component to improve the capacity of local staff to execute similar projects in the 
future. 
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Destruction under National Carbon Markets 

One possible alternative approach to the voluntary carbon market is to use initiatives that rely on 

national carbon markets.  Under this approach, baselines for certain industries are established as 

country governments move towards establishing mandatory reductions for individual entities in select 

industrial sectors. The Partnership for Market Readiness (PMR)—a grant-based program that provides 

funding and technical assistance for the collective innovation and piloting of market-based instruments 

for GHG emissions reduction—is currently being used to help develop such initiatives, providing 

opportunity for companies to use ODS offset projects to meet reduction targets. 

The PMR is currently made up of 13 Contributing Participants and 16 Implementing Country 

Participants.  As of March 2013, all 16 Implementing Country Participants have received preparation 

funding to formulate a Market Readiness Proposal (MRP) while four countries have also received 

implementation phase funding.  The current Implementing Country Participants are listed below: 

 Brazil  Costa Rica  Mexico  Thailand 

 Chile  India  Morocco  Turkey 

 China  Indonesia  Peru  Ukraine 

 Columbia  Jordan  South Africa  Vietnam 

 

Establishment of a National Carbon Market in Indonesia 

In 2009, Indonesia committed to reducing its overall emissions by at least 26% by 2020, and with 
international support to further reduce emissions by an additional 15%.  As one way to reach this 
goal, Indonesia has begun exploring the use of market-based instruments. Key activities include: 

 Establishment of the Nusantara Carbon Scheme (NCS): NCS is a voluntary emission 
reduction certification and registration scheme, intended to facilitate the development of a 
domestic carbon market and encourage local companies to reduce their emissions 
voluntarily.  While still under development, the scheme is intended to function similarly to 
the Clean Development Mechanism (CDM), covering the six Kyoto gases, and requiring 
validation and verification of reductions.  However, unlike CDM, the NCS plans to make 
sustainable development a mandatory and verifiable project requirement.  Buyers of the 
credits will (at least initially) only consist of Indonesian entities (corporations, 
organizations, and individuals) who want to offset their emissions (NCCC 2013b). 

 Participation in the PMR Program: Indonesia first expressed interest in participating in the 
PMR program in 2010.  Since then, Indonesia has identified a number of actions to support 
market readiness, outlined in the country’s MRP (NCCC 2013a).  Actions include the 
development of a measurement, reporting, and verification (MRV) system for power 
generation plants and large/energy intensive industries, and piloting the MRV system on 
specific installations, including cement factories.  This activity is intended to help the 
cement industry meet their mandatory reduction target of 3% from 2016-2020 relative to a 
2009 baseline (Minister of Industry Decree No. 12/M-IND/PER/1/2012). 
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4.2. Cost Considerations 

One of the most important considerations in determining which ODS destruction platform is appropriate 

is a comparison between the cost to implement the destruction project and the potential revenue. 

Responsibilities for bearing project-related costs and accruing revenues will depend on the 

arrangements for public-private financing made by government agencies in possession of unwanted 

ODS. More information on these options, which include contracting out, facilitation, and serving as the 

project developer, is provided in Appendix A. 

The overall costs associated with implementing an ODS destruction project may include the costs of 

collection and/or recovery, transportation, storage, testing, and destruction, in addition to one-time 

project-related costs, such as project preparation, validation, verification, and registration and issuance 

fees. The specific cost components will depend on the source of the ODS being destroyed; for example, 

stockpiled materials have the lowest associated costs since the material is already recovered and stored, 

while collecting and recovering ODS from equipment—especially in sparsely populated areas—presents 

higher costs associated with segregation, collection, and in some cases transport of the equipment itself 

(e.g., household appliances) for ODS recovery in a centralized location. 

For stockpiled material (where collection costs are not applicable), the total cost from processing to 

destruction is estimated to be roughly US$6–30 per kilogram.  This range takes into account estimates 

developed by the Technology and Economic Assessment Panel (TEAP), as requested by Decision XX/7, as 

well as the estimated cost of destruction at the Indonesian Holcim plant.  This range overlaps with an 

estimate from one ODS destruction project developer of US$9 per kilogram, which includes US$1/kg for 

transportation (and associated insurance) and US$8/kg for destruction. The higher estimate for 

transportation costs likely include costs incurred during the export of the ODS, which is not accounted 

for in the TEAP estimates.  

Table 5: Unit Cost for Destruction of ODS from Stockpiles and Chillers 

Recovery and Destruction Steps 
US$ per kg 

Sources 
Stockpiles Chillers 

Segregation/Collection+ -- $0–$2 TEAP 2009 

Recovery Processing Costs $4–$25 $4–$25 TEAP 2009 

Transport Costs (Destruction)* $0.02–$0.10 $0.02–$0.10 Adjusted, based on TEAP 2009  

Destruction Costs $2.20–$5 $2.20–$5 MLF 2009; ICF 2010 

Total $6.22–$30.10 $6.22–$32.10  
+
Segregation and collection costs are not included 

* Transport costs for recovery are factored into the transport costs for destruction.  This assessment estimates 
that ODS travels approximately 50 miles (80.5 km) to a destruction facility. 

In addition to the costs associated with collecting, recovering, transporting, and destroying the ODS, 

there are costs associated with preparing, verifying, and registering the project with a carbon credit 

platform. These costs may vary significantly depending on the platform chosen (e.g., the Reserve, VCS, 
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or a national carbon market), as well as the project preparation arrangements. For example, if the 

country government serves directly as the project developer, it may incur costs to hire consultants to 

prepare project documentation; alternatively, if the project is contracted out to a developer, that 

developer may have in-house capabilities and thus lower costs for preparation. Table 6 presents the 

estimated range of project costs for ODS destruction.  

Table 6: One Time Project Costs for Destruction of ODS  

Activity Cost (US$) Sources 

Project Preparation* 
Up to $60,000, but could be substantially less 
for a national market or if developed in-house 

ICF estimate, see MLF 2009 

Verification 
Estimates vary from a fixed cost of $20,000, to 

$0.10–$0.30  per credit 
ICF estimate, see MLF 2009; 
ODS project developer 

Registry Annual and 
Project Fees 

Reserve fees are $500 each for annual and 
project fees; VCS fees are subject to the 

registry operator; national carbon market fees 
are currently undetermined 

The Reserve 2013b; VCS 2013 

Issuance Fee (per tCO2e) $0.10–$0.20 The Reserve 2013c; VCS 2013 

*Includes consultant cost to prepare project documentation and support verification/registration. 

The market price per ton of ODS destroyed (or ton of carbon equivalent) plays a significant role in the 

choice of platform, as the market price determines whether the destruction of ODS is a financially viable 

solution.  Assuming the per-kg and one-time cost estimates for an ODS destruction project outlined in 

Table 5 and Table 6, respectively, the break-even carbon market price needed for destruction of 1, 10, 

100, and 1,000 tonnes of CFC-12 was determined, as shown in Table 7. Carbon credits generated were 

calculated using the Reserve methodology with default estimates for emissions associated with 

substitute, transportation and destruction emissions (Reserve 2012). In this table, the break-even cost 

represents the price that would have to be generated in the carbon market in order to cover full project 

transaction and recovery, transport, and destruction costs. For the destruction project to turn a profit, 

the carbon market price would have to exceed the break-even price.  

Table 7: Estimated Break-even Carbon Market Price for ODS Stockpiles 

Project Size (Including Recovery) 
Total Project Cost 

(thousands of US$)* 
Carbon Credits 

Generated (tCO2e) 

Break-even Carbon 
Market Price 
(US$/tCO2e) 

1 tonne CFC-12 destroyed $84 10,239 $8.23 

10 tonnes CFC-12 destroyed $249 102,385 $2.43 

100 tonnes CFC-12 destroyed $1,896 1,023,850 $1.85 

1,000 tonnes CFC-12 destroyed $18,400 10,238,500 $1.79 

*Includes average costs of recovery, transport and destruction, plus average of one-time project development 
costs. These costs are based on those developed by TEAP, but could be higher or lower depending on the local 
costs of recovery, transport, and destruction. 
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4.3. Market Prices 

Prices in the voluntary market have traditionally varied considerably depending on the type and location 

of the project activity, the standard to which it is developed, the perceived quality of the methodology 

used, and the volume transacted. This remains the case today, with credits from projects with a good 

“story” behind them, such as solar and other types of renewable energy, still able to command a 

premium.  Industrial gases projects have typically earned prices on the lower end of the spectrum, when 

compared to solar, wind, and forestry projects.  With this in mind, the average price per carbon credit in 

2012 under the VCS and the Reserve are shown below in Table 8. These prices are notably higher than 

an estimate provided by one stakeholder, who indicated that the price of an A5 ODS destruction carbon 

credit sold on the voluntary market today could vary from US$0.50 to US$3.50 per tCO2e.   

Table 8: Average Carbon Credit Prices under Relevant Frameworks 

Voluntary Market Cost in 2012 (US$/tCO2e) 

VCS $5.20 

Reserve $7.10 
Source: Ecosystem Marketplace (2013) 

 

As noted earlier in the report, prices in the voluntary market are significantly lower than the average 

price of an ODS offset credit under existing compliance markets, which was $9.2 per tCO2e in 2012 

(Ecosystem Marketplace 2013). While destruction of ODS sourced from Indonesia is not eligible for 

credits under existing compliance markets, the higher average price serves as an indicator of what the 

price of a carbon credit  could be once a compliance market in Indonesia is established.   

5. Evaluation of Options for Indonesia 
As discussed in the preceding sections of this report, the platforms that are currently available to finance 

the destruction of ODS from Article 5 countries include the Reserve, VCS, and national carbon markets.  

Evaluation criteria were used to assess the viability of using each option to finance the destruction of 

stockpiled ODS sourced from Indonesia. The table in Appendix B summarizes the evaluation criteria used 

for this assessment as well as the importance of meeting each criterion relative to the financing options.  

National Carbon Market:  

 Indonesia is a participant in the PMR program.   

 Indonesia is in the process of establishing a voluntary emissions reduction certification and 

registration scheme (i.e., NCS), which currently is being designed to cover the six Kyoto gases. 

 National capacity for ODS destruction currently exists in Indonesia. 

 A national carbon market will be a viable financing option for destroying ODS in Indonesia, if it is 

configured to include ODS offsets. 
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Verified Carbon Standard: 

 The average credit price under the VCS could be high enough to cover projected project costs; 

this average price is lower than the average credit price under the Reserve and likely to be lower 

than the credit price under a national carbon market.  

 Some project developers have voiced interest in developing a project under the VCS, but no A5 

ODS destruction projects have been registered under the VCS to-date. 

 National capacity for ODS destruction currently exists in Indonesia. 

 It is feasible to finance the destruction of ODS from Indonesia under the VCS. 

The Reserve: 

 The average credit price under the Reserve could be high enough to cover projected project 

costs, with the average price being higher than the average credit price under the VCS, yet likely 

to be lower than the credit price under a national carbon market.  

 There are national regulations that require government approval prior to the export of ODS; if 

this requirement is met, ODS may be exported to the United States for destruction. 

 A5 ODS destruction projects have been successfully registered under the Reserve. 

 Project developers have shown interest in developing additional projects under the Reserve. 

 It is feasible to finance the destruction of ODS from Indonesia under the Reserve, if an exemption 

is made to allow export of ODS material. 

Based on the assessment presented above, it is currently feasible to finance the destruction of ODS 

under both the VCS and the Reserve, with actual financing viability being reliant on real-time market 

demands and the realized market price of the generated carbon credits.  It is also anticipated that 

financing the destruction of ODS under a national carbon market in Indonesia could be feasible in the 

near-term.  However, the actual viability of using a national carbon market in Indonesia is ultimately 

dependent on the scope of the programs under development (i.e., eligibility of ODS destruction offsets). 

Given the uncertainty of prices and demand for A5 ODS destructions credits under the VCS and Reserve, 

it is recommended that the Indonesian government focus on ensuring that ODS destruction is included 

as an eligible offset project under the NCS.  Additionally, since destruction capacity already exists at 

Holcim’s Narogong cement plant in Indonesia, it is recommended that the use of offsets be allowed for 

the cement industry to meet their reduction targets.  This will create an incentive for the cement 

industry to finance the destruction of ODS and use the credits to comply with their cap. 

6. Next Steps  
Since no ODS stockpiles are known to currently exist in Indonesia, a decision on which option to use to 

finance the destruction of unwanted ODS is not needed at this time.  Once unwanted ODS does 

materialize, factors such as offset eligibility, market demand, regulatory hurdles, and local capacity for 

destruction will need to be considered and carefully weighed to determine which option is ultimately 

pursed.  In the meantime, the Indonesian government should focus on establishing a system for the 
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long-term recovery, collection, and management of ODS that is confiscated in the future, originates 

from servicing operations, or is recovered from large and small refrigeration and air conditioning 

equipment when that equipment is retired.  The remainder of this section focuses on the steps that 

should be taken to establish this system. 

6.1. Establishing a System for the Long-Term Management of ODS  

Although no ODS stockpiles currently exist, the Indonesian government needs to plan for the future 

management of unwanted ODS (and possibly other harmful chemicals, including HCFCs and HFCs).  As 

discussed previously, in addition to the future stream of confiscated stockpiles and mixed refrigerant 

coming from service industries, there is opportunity to collect ODS from chillers and other refrigerated 

appliances at end-of-life.  Establishing a formal process now for the collection, transportation, storage 

and disposal of unwanted ODS and other chemicals from these sources  will not only prevent harmful 

venting of these gases to the atmosphere, but will also maximize credit generation and potential 

revenue from future destruction projects.  Specific activities that should be undertaken to establish an 

ODS management facility include the following: 

 Identify central facility for ODS aggregation and storage: A central warehouse location must be 

identified to compile and store all material seized and recovered from retired or serviced 

equipment. At this location, the material should be stored until a volume sufficient for 

economically viable destruction has been stockpiled.  Ideally, a secure and climate-controlled 

facility should be used for storage.   

 Conduct outreach and training with source stakeholders: Customs officials, equipment service 

providers, and large ODS users must be made aware that a central collection facility exists for 

aggregated and safe disposal of unwanted ODS. They must also be educated about how the 

materials should be stored, transported, and tracked.   

 Designate a program manager to manage the flow and tracking of unwanted ODS. In order for 

the ODS management system to function properly, someone must be responsible for the 

identification, transportation, tracking, and ultimately, the destruction of unwanted ODS. The 

role of the program manager will require coordination with ODS source stakeholders, as well as 

those responsible for ODS transportation, destruction, and offset project development. For 

example, the program manager will need to:  

o Coordinate with ODS source stakeholders—i.e., Customs officials, equipment servicing 

providers, and large ODS users—to collect and transport illegal or unwanted materials 

to the central storage facility when such materials become available. 

o Implement a manifest system for tracking ODS during transport from the original 

source to the central aggregation facility, and then to the destruction facility. Clear and 

accurate documentation will be critical for compliance with offset protocol. 
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o Coordinate with ODS offset project developers to ensure robust verification, reporting, 

and monitoring activities are taking place to comply with offset protocol requirements.  

o Coordinate with destruction facilities once sufficient volume of ODS has been collected 

such that destruction can be undertaken in an economically viable manner. 

To bolster the ODS management facility and promote its success, regulatory measures should also be 

pursued.  In particular, ODS recovery regulations should be developed and/or enforced to ensure that 

technicians are not only recovering material from decommissioned equipment, but also systematically 

identifying and tracking what is removed.   

Over time, once the system is functioning well, additional infrastructure may be added to expand the 

country’s capability of recovering ODS and other environmentally damaging chemicals from a broader 

range of equipment—namely refrigerated appliances.  A waste management system may eventually be 

established for small household and commercial refrigeration and air conditioning equipment, to ensure 

refrigerant is recovered from equipment at time of disposal.   
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1. Introduction to the Workbook 
The Montreal Protocol on Substances that Deplete the Ozone Layer has been immensely effective at 

reducing the production and consumption of ozone depleting substances (ODS) worldwide.  While the 

production and consumption of ODS has dramatically diminished, a large amount of ODS still remains in 

equipment, products, and stockpiles held by country governments as well as industrial and commercial 

users.  Because emissions from ODS banks are not explicitly controlled by the Montreal Protocol, there 

is significant risk that these ODS will be released to the atmosphere, contributing to both ozone 

depletion and global climate change.   

To prevent emissions of ODS banks, many options have been explored to provide incentives for the 

destruction of unwanted material. The high global warming potential (GWP) of ODS means that their 

destruction has the ability to generate significant volumes of carbon credits. Indeed, a study prepared 

for the World Bank in 2010 found that a significant opportunity exists for financing the destruction of 

ODS through the voluntary carbon market.4 To help countries operating under Article 5(1) of the 

Montreal Protocol take advantage of this opportunity, this workbook was developed to serve as a 

general guide on how to manage unwanted ODS held by country governments.  

Specifically, this workbook begins with a summary of international agreements and local regulations that 

govern the movement of ODS; then provides guidance on how to develop an inventory of unwanted 

ODS; followed by a description of guidelines for proper handling of unwanted ODS; and finally provides 

an overview of the project assessment and development process, including strategies for engaging the 

public and/or private sector in an ODS destruction project. This version of the workbook has been 

tailored to reflect specific circumstances for Indonesia. 

2. Policy and Regulatory Context 

2.1. International Agreements Governing the Movement of ODS 

There are several international agreements that affect the movement of unwanted ODS between 

countries. These include the Basel Convention on the Control of Transboundary Movements of 

Hazardous Wastes and Their Disposal, and the OECD Decision C(2001)107/Final on the Control of 

Transboundary Movement of Wastes Destined for Recovery Operations. The basic provisions of these 

agreements are described below. 

The Basel Convention 

Adopted in 1989 and brought into force in 1992, the Basel Convention on the Control of Transboundary 

Movements of Hazardous Wastes and Their Disposal (the Basel Convention) was created to control the 

                                                           
4
 ICF International. 2010. Study on Financing the Destruction of Unwanted Ozone-Depleting Substances through the Voluntary 
Carbon Market, prepared by ICF International for the World Bank. February 2012. 
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movement of hazardous waste between countries, particularly the transfer of hazardous waste from 

developed to developing countries.5  Currently there are 180 Parties to the Convention.6 

Under the Basel Convention, ODS are included in the definition of hazardous waste.7 As a result, any 

transboundary movement of unwanted ODS for the purpose of destruction must comply with provisions 

of the Convention.  These provisions prohibit the shipment of hazardous wastes between Parties 

without prior written consent from the proposed State of import.  In addition, Parties may only 

transport hazardous waste to/from non-party countries8 if they have entered into a bilateral, 

multilateral, or regional agreement that provides for procedures that are as environmentally-sound as 

those provided under the Convention.9 

Parties to the Basel Convention must also ensure that hazardous and other wastes are managed and 

disposed of in an environmentally-sound manner. To achieve this goal, Parties must minimize the 

movement of hazardous waste across borders.  Parties may only move hazardous wastes across borders 

if the State exporting hazardous waste lacks the necessary facilities, capacity, or suitable disposal sites to 

dispose the waste in an environmentally sound and efficient manner. 

The OECD Decision C(2001)107/Final 

In 2001, the Organisation for Economic Co-operation and Development (OECD) decided to regulate the 

international movement of wastes through decision C(2001)107/Final. Under this OECD decision, 

member countries can control transboundary movements of wastes destined for recovery operations, 

and recovery facilities must recover wastes in an environmentally-sound manner, in accordance with 

national regulations. CFCs and halons are subject to the Amber control procedure, which requires strict 

documentation for transboundary movement of wastes throughout the entire process, starting with the 

exporter and ending with the recovery facility. When transboundary movement or recovery operations 

cannot be completed as planned, the exporter or importer must provide financial guarantees for the 

environmentally-sound management of the wastes.10 

                                                           
5
 The Basel Convention on the Control of Transboundary Movements of Hazardous Wastes and their Disposal, 
Texts and Annexes, available at 
http://www.basel.int/Portals/4/Basel%20Convention/docs/text/BaselConventionText-e.pdf.  

6
 Secretariat of the Basel Convention (2013), Parties to the Basel Convention, accessed June 2013, available at 
http://www.basel.int/Countries/StatusofRatifications/PartiesSignatories/tabid/1290/Default.aspx.  

7
 ODS fall under the Convention’s categories Y41 (Halogenated organic solvents) and Y45 (Organohalogen compounds other 
than substances referred to in the Annex). 

8
 Non-party countries include: Angola, Fiji, Grenada, Haiti, Myanmar, Sao Tome and Principe, Sierra Leone, 
Solomon Islands, South Sudan, Timor-Leste, Tuvalu, United States, and Vanuatu.  Source: 

http://www.basel.int/Countries/StatusofRatifications/PartiesSignatories/tabid/1290/Default.aspx.  
9
 Multilateral Fund (2006), Report of the Meeting of Experts to Assess the Extent of Current and Future 
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2.2. Regional Agreements and National Regulations 

In addition to the international agreements described above, regional agreements and national 

regulations govern the movement of ODS.  As a signatory of the Montreal Protocol, Indonesia has 

developed a number of domestic policies to monitor and limit consumption of ODS to meet ODS phase-

out targets that are established by the Parties to the Montreal Protocol.  Of note, in 1998, Indonesia first 

banned the production and import of certain ODS, including carbon tetrachloride, halon, and methyl 

chloroform (Minister of Industry and Trade No. 110/MPP/Kep/1/1998).  In 2006, the import of CFCs, R-

500, R-502, and methyl bromide (except in quarantine and pre-shipment applications) were also banned 

(Minister of Trade No. 24/M-DAG/PER/6/2006).  In 2007, a further ban on the use of CFCs, R-500, and R-

502 in the manufacture of new products was adopted, effective July 1, 2008 (Minister of Industry No. 

33/M-IND/PER/4/2007).  

According to Indonesian law, all CFCs, halons, and methyl bromide are classified as hazardous 

substances.  As such, national law requires that stocks be managed in accordance with hazardous waste 

regulations (Government Regulation No. 18/1999 and Government Regulation No. 74/2001).  In turn, 

government approval is required for the export of unwanted ODS. 

For ODS that have not yet been banned (i.e., HCFCs), when imported into the country these chemicals 

are subject to a number of regulatory checks (Minister of Trade No. 03/M-DAG/PER/1/2012).  

Specifically, permits are required for the import of HCFCs.  Additionally, shipments must pass through 

one of seven designated entry points in the country, and refrigerant identifiers are used to verify the 

contents of the import. 

3. National Inventory of Unwanted ODS 
Banks of unwanted ODS commonly reside in stockpiles and retired equipment that are largely owned or 

in the possession of government agencies and private companies.  As a first step to managing these 

banks, an inventory detailing the quantity, type, purity, location, and ownership of the material must be 

developed.  This inventory can be developed through a variety of actions, including compilation of 

records from Customs and/or other government agencies as well as by conducting an assessment of 

stockpiled material through site visits to storage facilities. The installed base of equipment containing 

ODS may also be compiled through input from end-users and industry.  The approach used will depend 

on the quality and robustness of data tracking systems that are already in place in Indonesia. 

When compiling the information, unwanted ODS in 

stockpiles and in equipment should be inventoried 

separately. For ODS in equipment, Indonesia may wish to 

focus on inventorying equipment with larger ODS charge 

sizes, such as chillers, which often present more cost-

effective opportunities for destruction.  

Eligibility 

While only CFCs and other phased-out ODS 
are currently eligible under ODS destruction 
protocols in the voluntary carbon market, it is 
expected that the destruction of next-
generation refrigerants such as HCFCs (and 
HFCs) will eventually be eligible for carbon 
credits, and thus inventorying all substances 
can support future projects.  
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To assist in the development of an ODS inventory, an Excel-based inventory tool may be used, as 

provided as an attachment to this workbook.  The tool should be populated following an assessment of 

the stockpiles and equipment that reside in your country.  Guidance for how to populate the tool is 

provided below along with example screenshots from the inventory tool:  

 Stockpiles: For each cylinder, fill out one row indicating the serial number, manufacturer, 

location, and size of the cylinder, as well as the type(s) of chemicals contained, including CFCs, 

HCFCs, and HFCs.  If multiple chemicals are mixed in cylinder, specify each type of chemical, if 

possible.  Other data elements may also be collected, such as the tare weight of the cylinder and 

the total weight of the cylinder, including its contents. 

 

 Chillers: For each chiller, fill out one row indicating the location of the chiller, the chiller type, 

the cooling capacity, the type of refrigerant contained (including CFCs, CTC, methyl chloroform, 

HCFCs, HFCs), and the refrigerant charge size. 

 

 Other Equipment: For each piece of equipment, fill out one row indicating the location of the 

equipment, the equipment type (e.g., dehumidifier, refrigerator/freezer), the type of refrigerant 

contained (including CFCs, HCFCs, and HFCs), the refrigerant charge size, the substance in foam 

(including CFCs, HCFCs, and HFCs), if applicable, and the mass of the substance in foam. 
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Once the inventory tool is populated, the summary tables will auto-complete, showing total quantities 

of unwanted ODS held domestically to enable further analysis about the financial feasibility of 

destruction projects.  

 

4. Guidelines for Managing ODS 
The general process toward ODS destruction involves collection, 

consolidation and storage, transport, testing, and final disposal, as 

illustrated in the figure to the right. In each step of this process, best 

practices for handling unwanted ODS must be followed to ensure 

eligibility for carbon offsets under existing carbon markets. Currently, 

two major platforms in the voluntary carbon market are crediting for 

ODS destruction projects: the Climate Action Reserve (the Reserve) and 

the Verified Carbon Standard (VCS).11  Since Indonesia is also in the 

process of developing a national carbon market that could allow for 

crediting for ODS destruction projects, requirements that are specific to 

their national offset program, once fully developed, will also need to be 

considered. A description of the requirements identified in the Reserve 

and VCS methodologies is provided below. Note that it is anticipated 

that these requirements will be similar to those required of the 

anticipated national program. 

                                                           
11

 The Reserve’s Article 5 ODS Project Protocol; Approved VCS Methodology VM0016: Recovery and Destruction of 
ODS from Products 
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4.1. Collection of ODS  

As previously discussed, unwanted ODS is most commonly found in stockpiles and decommissioned 

equipment.  Guidelines to follow when collecting this material include: 

 ODS should be collected, stored, and 

transported in cylinders or other 

hermetically sealed containers. 

 Removal of refrigerant from 

commercial/industrial equipment at end-

of-life should be conducted on site by 

certified technicians. Refrigerator 

cabinets may be shredded whole and 

steam-treated in an airtight chamber to 

recover ODS blowing agents or the foam 

may be removed and treated separately.   

 The point of origin and date of 

establishment must be documented for each quantity of ODS.  For stockpiles, the point of origin 

is the location of the stockpile.12  For ODS recovered from equipment at end-of-life, the point of 

origin is the location where the ODS was recovered from the equipment.  Records should be 

kept including the facility name, address, and serial or ID number of the containers used for 

storage and transport.  

4.2. Consolidation and Storage   

Because ODS might be collected from a large number of smaller units (such as household refrigerators 

or small cylinders), it needs to be combined before sending it for destruction; this step avoids the 

shipping of many smaller containers, which can lead to additional expense, possible damage and 

leakage, and other obstacles.  Collected ODS is typically brought to a central facility, where it is 

consolidated into larger cylinders or storage tanks, and stored until a quantity sufficient for destruction 

has been aggregated.  

4.3. Transportation  

In this step, the ODS is transported to a destruction facility by truck, rail, or ship.  The ODS may be 

transported several times before its ultimate destruction, often as it moves through the consolidation 

process. 

                                                           
12

 The date on which a quantity of ODS was “stockpiled” is defined by the Reserve as the furthest date in the past 
on which the quantity of ODS contained in the reservoir was greater than or equal to the total quantity of all ODS 
removed from the reservoir since that date. 

Custody and Ownership 

Throughout the entire process, it is critical to properly 
document the chain of custody.  Carbon credits will not be 
issued unless ODS ownership can be properly established; 
therefore, all records that show previous ownership of the 
material and transfer of that ownership to the project 
developer should be maintained.  For VCS, the chain of 
custody must be documented by paper bills of lading or 
electronic, third-party tracking that includes proof of 
delivery.  Other forms of documentation are accepted by 
the Reserve, including purchase orders or agreements, 
packing lists, lab test results, transfer container information, 
receiving inspections, freight bills, transactional payment 
information, or other supporting information. 
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Per the Code of Good Housekeeping approved by the Montreal Protocol, to ensure that ODS does not 

constitute an unnecessary risk in transportation, shipments must be properly packaged and labeled. 

Instructions to be followed in the event of danger or accident must accompany each shipment to 

protect human beings and the environment from any danger that might arise during the operation.  

Notification of the following information should be provided at any intermediate stage of the shipment 

from the place of dispatch until its final destination:  (a) the source and composition of the ODS and 

products containing ODS, including the customer’s identity;  (b) arrangements for routing and for 

insurance against damage to third parties; (c) measures to be taken to ensure safe transport and, in 

particular, compliance by the carrier with the conditions laid down for transport by the States 

concerned; (d) the identity of the consignee, who should possess an authorized centre with adequate 

technical capacity for the destruction; and (e) the existence of a contractual agreement with the 

consignee concerning the destruction of ODS and products containing ODS.  

To remain eligible for carbon credits, all import activities must be conducted in full compliance with all 

Indonesian regulations, and must have a complete import record.  Under the Reserve, ODS must be 

imported into the United States for destruction, and full documentation of this process, including all 

petition and record-keeping documents, must be retained and provided for verification.  

4.4. Testing 

After arrival at the destruction facility, but before the material is destroyed, testing of the container 

contents is undertaken to verify exactly what materials are being destroyed, often through gas 

chromatography.  The Reserve and VCS have similar methodologies that must be followed for 

determining the precise mass and composition of ODS to be destroyed, as briefly described below. 

Responsibility for following these methodologies is generally borne by the project developer. 

First, the mass must be determined.  Specific requirements for measuring the weight of the container 

can be found in each methodology.   Second, the composition and concentration of ODS and 

contaminants must be established for each individual container. A sample from each container of ODS 

must be analyzed for composition and concentration at a lab accredited to perform analyses in 

compliance with the applicable International Organization for Standardization (ISO) standard or at an 

Air-Conditioning, Heating and Refrigeration Institute (AHRI) certified laboratory using the AHRI 700-2006 

standard. The laboratory performing the composition analysis must not be affiliated with the project 

developer or the project.  Specific requirements must be met for each sample, as described in detail in 

the methodologies, and analysis of the samples should provide:  

1. Identification of the refrigerant; 

2. Purity (%) of the ODS mixture by weight using gas chromatography; 

3. Moisture level in parts per million. The moisture content of each sample must be less than 75% 

of the saturation point for the ODS based on the temperature recorded at the time the sample 

was taken; 

4. Analysis of high boiling residue, which must be less than 10% by mass; and 
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How long does an ODS destruction project take? 

Once the project has been identified, it can take from 
about one year to several years from project 
development through to sale of the credits. The 
timeframe depends on a variety of factors including 
the complexity of the project, the type or design of 
the project (e.g., some projects are designed to be 
implemented over several years, such as an on-going 
refrigerator collection program), and many other 
factors, some of which can be influenced by the 
project developer and some which cannot. 
 

5. Analysis of other ODS in the case of mixtures of ODS, and their percentage by mass. 

For containers holding mixed ODS, a separate process must be followed.  This process includes 

determination of the composition and concentration of ODS on a mass basis, followed by circulation of 

the mixed ODS and then sampling and analysis. 

4.5. Destruction 

For both the Reserve and VCS, destruction of ODS 

must occur at a facility that meets all guidelines 

provided in the UNEP Technology and Economic 

Assessment Panel (TEAP) Task Force on Destruction 

Technologies.  In addition, under the Reserve, 

destruction facilities must be located in the United 

States and meet requirements of U.S. domestic law. 

While destroying ODS material, operating parameters of the destruction unit must be monitored and 

recorded in accordance with each of the methodologies and the Code of Good Housekeeping approved 

by the Montreal Protocol. Like for testing, responsibility for following these methodologies is generally 

borne by the project developer.  

5. Project Development 
Because the Kyoto Protocol limits trading to non-Montreal Protocol greenhouse gases, ODS are 

currently not eligible for projects under the Clean Development Mechanism. Instead, ODS destruction is 

eligible to earn carbon credits in the voluntary carbon market, where organizations can offset carbon 

emissions on a voluntary basis. In the voluntary carbon market, two major third-party standards are 

offering credits for ODS destruction projects: the Verified Carbon Standard (VCS) and the Climate Action 

Reserve (the Reserve).13 In Indonesia, a national carbon market may also eventually allow for credits 

from ODS destruction projects to fulfill national requirements. 

The sections below describe considerations for assessing the financial feasibility of an ODS destruction 

process and for engaging with the private sector for project development, followed by an overview of 

the general project development process. 

5.1. Assessing the Financial Feasibility of an ODS Destruction Project 

Before initiating the project development process, a preliminary assessment of the cost-effectiveness of 

the project should be considered.  

                                                           
13

 While technically there is no strict requirement to operate in accordance with a third-party standard, end consumer 

requirements are driving demand for projects developed using recognized third party standards. In 2008, 96 percent of 
transacted VERs was verified by a third-party standard. 
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What are some strategies to minimize costs? 

 Combine ODS destruction projects with other 
activities or programs that are also eligible for 
crediting in the carbon market, such as 
equipment replacement for energy efficiency 
credits. This strategy could be effective to fund 
ongoing collection programs, such as municipal, 
utility, or retailer programs to collect 
refrigerators on disposal, and ensure that ODS 
refrigerant and foam blowing agent is destroyed. 

 Mainstream ODS destruction projects into larger 
programs and development projects, such as 
country ODS phaseout programs or a 
comprehensive waste management program. 

 Group or pool projects to minimize transaction 
costs and achieve economies of scale. 

 

The overall cost of developing an ODS destruction project includes the costs of collection, 

transportation, storage, testing, and destruction, as well as the “transaction” costs of project 

preparation, validation, and verification.14 Project 

costs vary widely depending on many factors such as 

geographical location, nature of ODS bank and the 

effort required to recover the ODS, quantity of ODS 

being handled, technologies used, type of ODS, firms 

contracted, and demand for services. In general, some 

projects may be more costly than others to develop. 

For example, collecting used CFCs from household 

refrigerators is likely to be more costly than 

recovering ODS from commercial air conditioning 

equipment with large charge sizes, on a per kilogram 

of ODS basis.  Destroying existing ODS stockpiles may 

be the most cost-effective project type. 

Because some project costs are “fixed” (i.e., they do 

not vary depending on the amount of ODS destroyed), destroying larger volumes of ODS can lead to 

higher profitability.  In particular, project transaction costs—such as the cost of project preparation, 

verification, etc.—must be incurred regardless of the amount of ODS destroyed.  Additionally, some 

project implementation costs may also be realized irrespective of the amount of ODS collected and 

destroyed.  For example, setting up the infrastructure for a refrigerator collection program may be a 

one-time cost that does not depend heavily on the number of refrigerators collected.  These “fixed” 

costs mean that in some cases there may be a minimum amount of ODS that must be destroyed in order 

to have a financially viable project.   

The profitability of the project will also strongly depend on the trading price of carbon credits verified by 

each third-party standard, and the attractiveness of ODS destruction credits to buyers. Demand in the 

voluntary market is driven not by regulation but by buyers’ interest in mitigating and offsetting their 

emissions—which is often motivated by reputational considerations.  As such, ODS projects need to be 

packaged in a way that is attractive to buyers and their stakeholders.  In particular, ODS project 

proponents may need to differentiate themselves from other industrial gas projects that have drawn 

criticism (and lower carbon prices) in the past, such as HFC-23 destruction.  A good solution here is for 

ODS destruction projects to tell a compelling story emphasizing that they help pay for the removal of 

GHGs that would otherwise be emitted over time if left unaddressed.   

From the sellers’ side of the market, uncertainty about carbon prices will be an ongoing challenge that is 

inherent to the carbon market. Prices depend on a variety of factors, including the standard to which 

the project is developed, the perceived robustness of the methodology used, and so on. In the past, low 

                                                           
14

 Most of these costs are likely to borne by the project developer (or the project financier), although some upfront costs—such 
as those to maintain ODS stockpiles in advance of project development—are usually borne by the owner of the ODS.    



Establishment of a Private-Public Financing System for Disposal of ODS for Indonesia 

ICF International A-11 March 2014 

prices on the Chicago Climate Exchange (CCX) market have contributed to decisions not to move 

forward with an ODS destruction project, such as in the case of Argentina, where some CTC was instead 

sold to Mexico for feedstock use rather than destroyed in the U.S. for crediting under CCX. If project 

developers are uncertain about whether a project will earn a profit, it may not be pursued. Prices for the 

over-the-counter market are not generally disclosed publicly but are available indirectly through several 

sources, including an annual report published by Ecosystem Marketplace and New Carbon Finance 

(available on www.ecosystemmarketplace.com).  

5.2. Selecting a Strategy for Project Development 

Once the decision is made to pursue an ODS destruction project, several options for structuring private-

public financing arrangements are available for government agencies in possession of unwanted ODS. 

These options include: 

 Contracting Out—The process is managed by a private sector entity with the Government 

informing the public of potential revenue streams from ODS disposal and issuing appropriate 

documentation required for disposal or export for final disposal. Under this option, ownership of 

the ODS would be transferred to a private entity, who would then develop an ODS destruction 

project, and all project revenues would be owned by the private entity. That said, some 

revenues may still accrue to the Government, if, for example, a Government chose to sell its 

ODS stockpile via an auction process. This option has the lowest administrative and cost burden 

on the Government. 

 Facilitation—The Government plays a modest administrative role and exercises its regulatory 

responsibilities while working in concert with a private sector project developer to facilitate the 

chain of identification, inventory development, collection, licensing, auctioning, registering and 

collecting/transferring revenues to the Government.  Under this option, the Government would 

need to identify and hire a project developer to develop the project on its behalf, as well as 

negotiate ownership of the final credits earned. In some arrangements, ownership of these 

credits is fully transferred to the owner of the ODS; in other arrangements, ownership of the 

credits is shared between the project developer and owner of the ODS. 

 Project Developer—In this option, a Government entity assumes responsibility for creating the 

emission reduction credits by managing and generating credit through the chain of activities 

identified above in order to generate and collect carbon revenues for the Government. This 

option has the highest administrative burden for the Government, and requires the Government 

entity to have significant capacity and experience in the voluntary carbon market, and to be able 

to cover upfront project development costs and market the credits, in anticipation of future 

revenues. While no rules restrict governments from acting as project developers, there is also 

no clear precedent for national government participation in the project development side of the 

voluntary market. Generally, government roles have tended to focus on facilitating market 

intervention through capacity building and legislation, although there is some experience with 

governments serving as the project developer and coordinating entity for a programme of 

http://www.ecosystemmarketplace.com/
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Issuance of credits  

Registration of the project with the selected 
standard and registry 

 

Validation of the project by third party 
 

Development of the project idea note, and then 
the project design document 

 

Verification of emission reductions 

Monitoring of emission reductions 

Design of project methodology (if necessary) 
 

Approval of methodology by the selected standard 
(if necessary)   

 

activities through CDM. If a national carbon trading system accommodates ODS destruction 

projects, however, the hurdle may be lower for Government entities serving in a project 

developer role.  

Under the first two options identified above, the Government can rely on a private sector entity to guide 

it through the project development process, as described in the next section. To initiate this 

engagement, however, a Government must identify and contract with a private sector entity.  

The procurement process to contract a project developer from the private sector must be undertaken in 

accordance with national rules and regulations but generally involves the preparation and release of a 

request for an Expression of Interest (EOI) to potential project developers; selection of a short-list of 

qualified candidates from those submitting EOIs; preparation and release a Terms of Reference (ToR) to 

the short-listed candidates; and selection and contract establishment with the chosen company.  A list 

of potential project developers is provided in Appendix C.  An example ToR is provided in Appendix D.  

5.3. Overview of the Project Development Process 

Whether led by a private sector project developer—or a Government entity acting as project 

developer—the development of a voluntary project generally follows a number of broad steps, as 

shown in the figure below.  The broad steps that the project developer could take towards developing 

an ODS destruction voluntary project are subsequently described. 

Developing a voluntary 
project involves a number of 
generic steps regardless of 
the specific standard bring 
pursued. Different 
stakeholders specific to the 
project cycle are: 

 Project developer 

 Verifier: third party in 
charge of assessing 
compliance of the project 
with the rules of the 
standard pursued 

 Standard: the specific 
authority that officially 
registers the project and 
issues credits 

 Registry: a system for 
creating, tracking, trading 
and retiring carbon credits 
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1. Review voluntary market third-party standards and existing methodologies for selection. 

A project developer would first review the available standards to identify which one meets the needs of 

the envisioned ODS destruction project (e.g., given the standard’s rules, geographical coverage, and so 

on).  For example, currently the Reserve limit eligible projects to those that destroy ODS in the United 

States; if national regulations make it difficult to move ODS transnationally, the Reserve may not be a 

viable option.  

Currently, one protocol exists for ODS destruction under the Reserve (Article 5 ODS Project Protocol 

Version 2.0), and one exists under VCS (VM0016). If one of these methodologies is appropriate for the 

project in question (e.g., the envisioned project seems eligible under the methodology, the methodology 

seems “doable”), then the project developer can move on to the next step.  If this is not the case, 

however, then the project developer generally has two options:  

 Seek a revision or deviation to an existing methodology (if allowed), or  

 Develop a new methodology for submission and approval by the third-party standard that is 

being pursued (if the standard accepts new methodologies).  

If neither option is possible, then the project developer cannot move forward under the standard 

selected.  

2. Develop a project idea note.  

Once a methodology is selected (or approved), the project developer usually develops a project idea 

note (PIN). A PIN is not required by the third-party standards, but is often used to attract financing for a 

project. A PIN describes the project and sets out the business case for the voluntary credit project, as 

well as the additionality case. It sets out if an existing methodology is applicable to the project or 

whether a new methodology needs to be developed. It also presents the likely costs, expected number 

of credits the project would produce, the voluntary standard that would be sought, and the potential 

revenue that the sale of the credits could generate.  

Depending on the level of in-house expertise, this, and other project documentation and support, may 

be undertaken by an external consultant. 

3. Establish funding.  

The project developer has two main options for financing:  

 Fund the entire project activity itself with a view to selling the credits once the project is 

registered and the credits are issued or  

 Use the PIN to attract interest from a financier. A financier could provide the capital required to 

support the project through the cycle and fund the destruction process in return for more 

favorable credit prices, or could support just the carbon costs of the project. 
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Verification Process 

Verification of emission reductions is a critical 
step in the project development process that 
includes the following: 
 

 Testing Internal Controls 

 Conducting Substantive Testing 

 Data Validation 

 Aberrant Data 

 Reasonable Assumptions, 
Methodologies, and Calculations 

 
As such, this process should be undertaken by 
a credible third-party to ensure validation.  

4. Develop full project documentation.  

Once financing is in place, the full project documentation (i.e., the project design document or its 

equivalent, as defined by the third-party standard, describing the emission reduction activity) would be 

developed and the validation process would begin (if required).   

5. Monitor and verify emission reductions, and receive credits.  

Next is the annual monitoring and verification of emission reductions generated by the project by an 

external auditor. The project developer generally engages a third-party verifier to certify the validity of 

the project’s emissions reductions. Upon receipt of a 

completed verification report, the selected registry 

issues the credits.   

6. Obtain validation.  

If required by the third-party standard, the project 

documentation is also submitted for validation. If 

successful, the project is then registered under the 

selected standard. This step is not required for the 

Reserve. 

7. Market the credits.  

Depending on the arrangements with the financier, the 

credits would pass to the owner, or be shared between 

the owner and the developer, as negotiated. Project developers may then sell offsets through brokers to 

aggregators or final customers (e.g., companies or consumers looking to voluntarily offset their 

emissions). Developers may also sell to aggregators directly or onto an exchange. 
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Appendix B. Importance of Evaluation Criteria Relative to Financing Options 
 

Evaluation Criteria 

Importance for the Viability of Financing Options 

National Carbon 
Market 

VCS The Reserve 

Required Criteria 

National carbon market has been established or is under development Required NA NA 

No national capacity for ODS destruction exists AND there are no 
national regulations currently in place that hinder the export of ODS 

Required Required NA 

The anticipated market price of the ODS destruction credits will be high 
enough to cover projected project costs 

NA Required Required 

There are no national regulations currently in place that hinder the 
export of ODS 

NA NA Required 

Preferred Criteria 

The country is a participant in PMR Program Highly Preferred NA NA 

National capacity for ODS destruction exists Highly Preferred Preferred NA 

Regional capacity for ODS destruction exists Preferred Highly Preferred NA 

Regional or national capacity for ODS destruction has a removal 
efficiency of at least 99.9999 percent 

NA Highly Preferred NA 

Project developers have shown interest in developing an ODS 
destruction project with the material sourced from Indonesia 

Preferred Highly Preferred  Highly Preferred 
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Appendix C. Potential Project Developers 
The following list of project developers identifies companies that either have direct experience 

developing ODS destruction projects or have other relevant experience developing regional projects 

under the Reserve and/or VCS.  While not an exhaustive list, the following companies are considered to 

be the most likely to undertake development of an A5 ODS destruction project for Indonesia. 

A-Gas RemTec  
1100 Haskins Road 
Bowling Green, OH 43402 USA 
1-800-372-1301 

EOS Climate Inc. 
55 Hawthorne St, Suite 610 
San Francisco, CA 94105 USA 
800-764-8093 
info@eosclimate.com 

COOLGAS, INC. 
30045 FM 2978 
Magnolia, TX 77354 USA 
1-800-366-1356 

OEKO Service Luxembourg (O.S.L.) S.A.  
Zone Industrielle Piret, B.P. 43 
7737 Colmar-Berg, Luxembourg 
+352488216-1 

Diversified Pure Chem, LLC 
11050 South Highway 287 
Rhome, TX 76078 
817-636-2089 
sales@divpc.com 

RapRec Refrigerants 
8971 W. Bloomfield Rd. 
Peoria, AZ 85381 
877-372-7732 

Emergent Ventures India (EVI) 
5th Floor, Universal Trade Tower 
Gurgaon- Sohna Road, Sector 49 
Haryana, India, 122018 
+91-124-6653100 
contact@emergent-ventures.com 

Refrigerant Exchange Corp.  
5263 N. 4th St. 
Irwindale, CA USA 
626-338-1890 
info@refex.com 
 

Environmental Credit Corp. 
210 W. Hamilton Ave #297 
State College, PA 16801 USA 
607-288-4020 
info@envcc.com 

South Pole Carbon 
2/22 Iyara Building, 6th Floor 
Chan Road, Soi 2, Thungwatdorn 
Sathorn, Bangkok 10120 Thailand 
+ 66 2 678 89 79 
info@southpolecarbon.com 
 

 

mailto:info@eosclimate.com
mailto:sales@divpc.com
mailto:contact@emergent-ventures.com
mailto:info@refex.com
mailto:info@envcc.com
mailto:info@southpolecarbon.com
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Appendix D. Sample Terms of Reference for Project Developer 

 
 

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION 
 
 
 

DEMONSTRATION PROJECT FOR DISPOSAL 
OF UNWANTED ODS IN MEXICO (MP/MEX/11/003 and TE/MEX/12/004) 

 
 

TERMS OF REFERENCE 
 
 

FOR THE SUPPLY OF SERVICES REQUIRED FOR THE DESTRUCTION OF 
UNWANTED ODS COLLECTED IN MEXICO 

 
11th March 2013 

 
 

I. GENERAL BACKGROUND AND OBJECTIVES 
 
The 63rd Meeting of the Executive Committee of the Multilateral Fund for the Implementation of 
the Montreal Protocol (4 – 8 April 2011) approved funding for the demonstration project on ODS 
destruction in line with decision 58/19, to be implemented by UNIDO and the Government of 
France. 
 
The objective of this project is to destroy 166.7 metric tons of unwanted ODS in the refrigeration 
sector in Mexico collected during the past 8 years: it includes all categories of activities for the 
disposal of ODS, namely transport, storage and destruction. 
 
The estimated project impact reflects a total reduction of greenhouse gas emission of 997,110 
tons of CO2-equivalents. 
 
Since 2005 the Government of Mexico through the Ministry of Energy and Energy Saving Fund 
(FIDE) has successfully accelerated the replacement of old refrigeration appliances with new 
energy efficient equipment. In 2007, the Secretariat of Environment and Natural Resources 
(SEMARNAT) and UNIDO, throughout the National CFC Phase out Plan, trained and equipped 
100 collecting Centers (FIDE centers) with tools to identify and recover refrigerants gases from 
old appliances dismantled in these centers. In 2009, FIDE established the second phase of the 
program for the substitution of domestic refrigerators with the goal to replace and collect 
1,600,000 appliances until the end of 2012; the new phase includes 110 collecting centers. 
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On the other hand, in 2007 SEMARNAT and UNIDO installed a network of 14 recycling centers 
within Mexico in order to provide recovery, recycling and storage for destruction services to the 
refrigeration technicians and companies involved in the refrigeration sector. 
 
As of February 2013, the currently available stocks for destruction come from these two 
collection programs. Additionally, two pharmaceutical companies have remaining stocks of 
virgin CFC ready to send for destruction. 
 
 

II. OFFER REQUIREMENTS 
 

This Terms of Reference should be used for the preparation of a proposal to supply services 

required for the collection, transport and destruction of 74.1 tons of unwanted ODS.  

 
The destruction of unwanted ODS must be carried out in compliance with the technologies 
approved by the Technology and Economic Assessment Panel of Montreal Protocol (TEAP - 
Report of the Task Force on Destruction Technologies; 
http://ozone.unep.org/teap/Reports/Other_Task_Force/index.shtml) and meet the performance 
parameters and emissions requirements set out by TEAP, as well as comply with the applicable 
local regulations. 
 
The contract awarded company is required to carry out the transport for collection in order to 
consolidate all the quantities of ODS in one collection center which has to have all the permits 
for the management of this type of gases, including, but not limited to, hazardous waste 
management, in enough quantities to handle at least 74.1 tons. 
 
If the destruction of ODS will take place outside Mexico, the collection center selected by the 
awarded company will be responsible for all export procedures, including licenses, allowances, 
and permits to export the referred ODS. 
 
The collection and destruction of 74.1 tons of unwanted ODS has to be undertaken within one 
year starting from the date of signature of the contract related to these Terms of Reference. 
Companies must provide a detailed description of the destruction methods they will apply. 
 

If unwanted ODS are to be destroyed in order to obtain Carbon Credits, destruction has to be 

carried out through methodologies approved by the Climate Action Reserve (CAR) or the 

Verified Carbon Standard (VCS). The methodologies taken into consideration must have been 

approved before the date of publication of the present Terms of Reference on the UNIDO 

website. 

 

A. Technical Offer 

 
The proposal of destruction services offered must include the following information: 
 

1. General data of the company: 
- Name of the company 
- Address 
- Telephone 
- E- Mail  

http://ozone.unep.org/teap/Reports/Other_Task_Force/index.shtml
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- web site (if available)   
- Operation records of the company for the last 2 years, demonstrating the experience 

in the management and destruction of refrigerant gases and/or comparable 
substances. 

- Listing of qualifications and brief description of experience of the personnel to be 
assigned to the project. 

 

2. Detailed description of the destruction facility: 
- Type of ODS destruction technology approved by TEAP. 
- Location of the facility. 
- Operational procedures. 
- ODS handling and storage including safety procedures for containers and bulk 

storage tanks for refrigerants. 
- ODS identification and quantification methods applied. 
- Preparation and feeding of gas to the destruction process. 
- Feed rate range (kg/hr) of gas. 
- Emission monitoring system. 
- Treatment of gaseous and aqueous effluents (when applicable). 

 

3. Emission values of the destruction technology: 
- Destruction and Removal Efficiency of ODS. 
- Emissions of dioxins and furans. 
- Emissions of acidic gases (HCl and HF), particles and carbon monoxide. 
- Emissions of metals and other relevant pollutants. 

 

4. Information of the Collection Center: 
- Name of the Center 
- Address 
- Telephone 
- E- Mail  
- web site (if available)   
- Number of hazardous waste collection registry delivered by SEMARNAT. 
- Number of all environmental authorizations required to get the export permission of 

recovered ODS. 
- Operation records demonstrating the experience in the management of refrigerant 

gases and/or comparable substances. 
- Listing of qualifications and brief description of experience of the personnel to be 

assigned to the project. 
 

5. Information on the Transport Company for the transport of recovered ODS: 
- Name of the Transport Company 
- Address 
- Telephone 
- E- Mail  
- web site (if available)   
- Number of all authorizations required for the transport of recovered ODS within 

Mexican territory. 
 

6. Additional information: 
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- If ODS are to be destroyed in order to obtain Carbon Credits, proven track record in 
registering projects under CAR / VCS. 

 

7. Provide a Commitment Letter 

 

B. Commercial Offer 

 

Detailed description of the cost for proposed services: 

 
1. Based upon information in Annex 1, cost for transportation from the points of origin to 

the destruction facility. The quotation should include the cost of handling and the return 
of empty containers to the points of origin. 

 
2. Cost for destruction per kg, including temporal storage and handling in the destruction 

facility. 

 
3. Cost of reporting (reporting requirements are specified in Section V of this Terms of 

Reference). 

 
4. If a share or the whole of the unwanted ODS are to be destroyed in order to obtain 

carbon credits, registration cost under one of the two carbon market schemes 
considered (e.g. validation, monitoring, reporting and verification, etc.) 

 

The proposal must include a detailed time schedule for the destruction of 74.1 metric tons of 

unwanted ODS. The batches of unwanted ODS (as identified in Annex 1) have to be 

destroyed in the sequence specified in Annex 2. 

 

Companies are requested to fill the table provided in Annex 2 with an estimation of: 

 

1. Dates when each batch of unwanted ODS will be transported from its collection point (as 

detailed in Annex 1) to the destruction facility; 

 
2. Dates when each batch of unwanted ODS will be destroyed. 

 
 

III. LANGUAGE REQUIREMENTS 
 
The personnel provided by the supplier for undertaking the above-defined tasks will be required 
to have working knowledge of Spanish and English (both written and spoken); the ability to 
provide native Spanish speakers will be an asset 
 
 

IV. DELIVERABLES 
 

A. Reporting to the National Ozone Unit of Mexico 
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Destruction facilities must report on the destruction of each batch of unwanted ODS to the 
National Ozone Unit of the Government of Mexico. The information provided should include: 
 

1. General Data of the Destruction facility. 
2. Name of the Developer. 
3. Name of the Generator. 
4. Origin of the unwanted ODS. 
5. A quantity of unwanted ODS destroyed. 
6. Gas composition. 
7. Certificate of Destruction - ID number. 
8. Serial, tracking, or ID Number of all tanks for which ODS destruction occurred. 
9. Destruction dates. 

 
All this information must be registered on line through the Monitoring System provided by 
National Ozone Unit from SEMARNAT. 
 

B. Reporting to UNIDO 
 

1. The contractor shall submit a Work Plan one month after the signature of the contract. It 
should include a schedule for the planned destruction activities within the contract. The 
information should be consistent with the information given under Section III and Annex 
2 of the present Terms of Reference. 

 
2. Progress report: the contractor shall submit a progress report after the destruction of at 

least 37 metric tons of unwanted ODS, no later than 7 months after signature of contract. 
The report has to contain the data of the destroyed ODS as set out under the reporting 
criteria to the National Ozone Unit. 

 
3. Draft final report: the contractor shall submit a draft final report after the complete 

destruction of the 74.1 metric tons of unwanted ODS. The report has to contain the data 
of the destroyed unwanted ODS as set out under the reporting criteria to the National 
Ozone Unit. 

 
4. Final report: the contractor shall submit a final report at the end of the contract and 

should incorporate comment from UNIDO. 
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V. RECOMMENDED TABLES OF SCOPE OF SERVICES 
 
UNIDO RFP reference No. 
Scope of services 
 

Technical table 
   

  UNIDO REQUIREMENTS              TO BE COMPLETED BY THE INVITEE 

Item  Name and required parameters Compliance*)  Remarks**) 

    yes/no  

1 General data from the company   

2 
Detailed description of the destruction 
facility and certification   

3 
Emission values of the destruction 
technology   

4 Additional information   

5 Provide a Commitment Letter   

   
*) compliance must be confirmed in detail in the by the 
contractor’s  offer and technical documentation and will be 
verified by UNIDO during technical evaluation;  
**)if not compliant with UNIDO’s required parameters, the 
invitee must indicate his parameters in this column  

 

 
 
Commercial table 
    

  UNIDO REQUIREMENTS                TO BE COMPLETED BY THE INVITEE 

Item  Name and required parameters Quantity unit price  total item price 

      currency currency 

1 Transportation costs as per Annex 1    

2 
Cost for destruction per kg including 
storage and handling 

 
  

3 Cost of reporting    

4 
Cost of registration of destruction 
activities under a voluntary carbon 
market scheme, if applicable 

 
  

     

 Total price:    

 
 
 
 
 
 
 
 
 
 
 



Establishment of a Private-Public Financing System for Disposal of ODS for Indonesia 

ICF International D-7 March 2014 

VI. EVALUATION CRITERIA 
 
The company has to provide 
 

1. General Data from the company 
2. Detailed description of the destruction facility and certification 
3. Emission values of the destruction technology 
4. Commitment letter 
5. Transportation costs 
6. Cost for destruction per kg including storage and handling 
7. Cost of registration of destruction activities under a voluntary carbon market scheme, 

if applicable 
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Acronyms and Abbreviations 

Acronym / Abbreviation Stands For 

CCO Chemical Control Order 

CDM Clean Development Mechanism 

CFC chlorofluorocarbon 

DENR Department of Environment and Natural Resources 

EMB Environmental Management Bureau 

EOI expression of interest 

GHG greenhouse gas  

GWP global warming potential 

HCFC hydrochlorofluorocarbon 

HFC hydrofluorocarbon 

kg kilogram 

km kilometer 

LVC low volume consuming country 

MLF Multilateral Fund 

MRV measurement, reporting, and verification 

MtCO2e million metric tons carbon dioxide equivalent 

NCPP National CFC Phase-out Management Plan 

ODS ozone depleting substance 

OEWG Open-Ended Working Group 

PMR Partnership for Market Readiness 

PMU Project Management Unit 

tCO2e metric tons carbon dioxide equivalent 

TEAP Technology and Economic Assessment Panel 

ToR terms of reference 

UNEP United Nations Environment Programme 

UNIDO United Nations Industrial Development Organization 

VCS Verified Carbon Standard 

VCU verified carbon unit 
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1. Background 
The Montreal Protocol on Substances that Deplete the Ozone Layer has been immensely effective at 

reducing the production and consumption of ozone depleting substances (ODS) worldwide.  While the 

production and consumption of ODS has dramatically diminished, a large amount of ODS still remains in 

equipment, products, and stockpiles held by country governments as well as industrial and commercial 

users.  Because emissions from ODS banks are not explicitly controlled by the Montreal Protocol, there 

is significant risk that these ODS will be released to the atmosphere, contributing to both ozone 

depletion and global climate change.  Many countries have enacted regulations that prohibit the venting 

of ODS; however, regulations alone are often not enough. 

To prevent inadvertent or intentional emissions 

of ODS banks, financial incentives must be put in 

place to encourage proper management and 

ensure eventual destruction of this unwanted 

material. The high global warming potential 

(GWP) of ODS means that their destruction has 

the ability to generate significant volumes of 

carbon credits. Indeed, a study prepared for the 

World Bank in 2010 found that opportunity exists 

for financing the destruction of ODS through the 

voluntary carbon market (ICF 2010).  

To help countries operating under Article 5(1) of 

the Montreal Protocol take advantage of this 

opportunity, ICF International was commissioned 

by the World Bank to explore options for 

engaging the private and public sectors in 

financing the destruction of unwanted ODS in 

the Philippines.1  The remainder of this report 

provides a summary of the results of this effort, 

including the following:  

 Development of an inventory of unwanted ODS (Section 2); 

 Building capacity (Section 3);  

 Exploring options for destroying unwanted ODS (Section 4);  

 Evaluation of options for the Philippines (Section 5); and 

 Next steps for implementation (Section 6). 

                                                           
 
1
 As part of this work, ICF also explored options for engaging the private and public sectors in financing the destruction of 
unwanted ODS in Indonesia.  The outcome of this activity is documented in a separate report. 

Financing the Destruction of ODS 
through the Voluntary Carbon Market 

The 2010 study prepared for 
the World Bank assessed 
opportunities for financing 
the destruction of unwanted 
ODS through the voluntary 
carbon market.  The study 
concluded that there is a 
market for ODS destruction  
through frameworks such as the Verified Carbon 
Standard and Climate Action Reserve. The study 
recognized that some challenges do exist, but 
that overall the voluntary market is likely a win-
win opportunity. 
 

For more information, see the full report online: 
http://documents.worldbank.org/curated/en/201
0/02/14551009/study-financing-destruction-
unwanted-ozone-depleting-substances-through-
voluntary-carbon-market.  

http://documents.worldbank.org/curated/en/2010/02/14551009/study-financing-destruction-unwanted-ozone-depleting-substances-through-voluntary-carbon-market
http://documents.worldbank.org/curated/en/2010/02/14551009/study-financing-destruction-unwanted-ozone-depleting-substances-through-voluntary-carbon-market
http://documents.worldbank.org/curated/en/2010/02/14551009/study-financing-destruction-unwanted-ozone-depleting-substances-through-voluntary-carbon-market
http://documents.worldbank.org/curated/en/2010/02/14551009/study-financing-destruction-unwanted-ozone-depleting-substances-through-voluntary-carbon-market
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Long Term Approach for Recovery, Collection, and Management of ODS 
 
There are three main sources of ODS: (1) ODS stockpiles that are obtained by Customs when 
illegally imported into the country; (2) ODS recovered from large equipment (e.g., chillers) 
during decommissioning; and (3) ODS recovered from small equipment (e.g., household 
refrigerators, window air conditioning units) at end-of-life. A phased approach should be 
undertaken to ensure systems are established to properly manage each source of ODS. While 
this report focuses on assessing options for implementation of Phase I, all three phases, as 
described below, should be considered for long term planning. 
 
Phase 1: ODS Stockpiles from Illegal Imports – Destroying illegally imported stockpiles of ODS 
represents the first phase of ODS management. ODS stockpiles are owned by the government 
and are often stored at a central location, making them the easiest source of ODS to manage. 
However, stockpiles of ODS that are left unattended will slowly vent to the atmosphere.  
Therefore, prompt disposal is necessary to avoid emissions. 

Phase 2: ODS Recovered from Large Equipment – The second phase of ODS management 
involves collection and destruction of ODS recovered from large equipment. When large pieces 
of equipment such as chillers are decommissioned, the refrigerant is often recovered since 
there is an economic incentive to reuse it for the servicing of other equipment.  Additionally, 
many countries have regulations in place that require the recovery of ODS from large 
equipment. Retired chillers that use large amounts of refrigerant provide a steady stream of 
ODS that, if not reused, will be stockpiled and eventually vented into the atmosphere. The 
development of systems to collect and destroy ODS from retired large equipment is needed to 
ensure proper management of ODS from this source. Establishing these systems now is also 
important for the future management of HFCs. 

Phase 3: ODS Recovered from Small Equipment – The third phase of ODS management 
involves ODS recovered from appliances such as refrigerators, freezers, air conditioners, and 
dehumidifiers, which historically used CFCs and now largely rely on HCFCs and HFCs. 
Individually, these pieces of equipment contain only a small amount of refrigerant (e.g., 0.13 – 
2 kg). Thus, there is little economic incentive to recover this material.  However, with more 
than 20 million households in the Philippines (National Statistics Office 2012), collectively, the 
refrigerant that can be recovered from small equipment represents a significant opportunity 
for generating carbon credits from destruction.  To prohibit venting and ensure refrigerant is 
recovered at end-of-life, regulations should be established along with collection and recycling 
programs.  The United States, Brazil, Mexico, and many countries in Europe have already 
established appliance recycling programs to encourage the proper management of ODS. 
Establishing these collection centers now is also important for the future management of HFCs. 

Phase 3: Destroy ODS Recovered from Small Equipment 

Phase 1: Destroy ODS Stockpiles from Illegal Imports 

Phase 2: Destroy ODS Recovered from Large Equipment 

Year 1                                                                        On-going 

Year 3                                                                               On-going                                                          

Year 5                                                                                 On-going 
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2. Inventory Development 
As a first step to managing banks of unwanted ODS, an inventory detailing the quantity, type, purity, 

location, and ownership of the material must be developed.  This step was completed in two parts: 

through (a) the development of an inventory tool and (b) data collection and tool population, as 

described in the sections that follow. 

2.1. Development of Inventory Tool 

To assist country governments in the 

development of an ODS inventory, an Excel-

based inventory tool was developed.  The 

inventory tool is designed to collect 

information on ODS contained in stockpiles, 

chillers, and other equipment (e.g., 

refrigerators and air conditioners).  The 

inventory tool also includes a summary table 

that auto-completes to show total quantities 

of unwanted ODS held domestically.  A 

detailed description of the inventory tool along 

with guidance on how to populate the tool is 

presented in the Workbook provided in 

Appendix A. 

2.2. Data Collection and Tool Population 

To populate the inventory tool, data on unwanted ODS residing in the Philippines were compiled using 

multiple approaches.  First, existing inventory information was requested from the Philippines 

Department of Environment and Natural Resources (DENR).  Sources reviewed include inspection 

reports and verification reports from Bureau of Customs as well as equipment inventory summaries 

compiled in support of other projects and programs under the auspices of DENR.  To supplement and 

verify the stockpile data, site visits to storage facilities were then conducted. During the site visits, 

stockpiles were visually inspected and findings were documented.2  As a last step, information was 

compared, synthesized, and transcribed into the Excel-based inventory tool.  The remainder of this 

section further documents the data collection experience in the Philippines, including a summary of the 

country’s inventory results and data challenges and limitations.  

                                                           
 
2
  No sampling of containers or other physical examination of stockpiles was conducted for this assignment. Instead, ICF relied 

on previously conducted and quality controlled inventories.  It is expected that if a project is developed, detailed verification 
will be undertaken at that time (i.e., as part of the third party MRV process). 

ODS Stockpiles 

Stockpiles of ODS are generally stored in 
cylinders within large facilities and warehouses. 
These cylinders are often pressurized and can 
be distinguished using color, pressure, size, 
weight, or shape. The refrigerant industry 
typically universally distinguishes the type of 
refrigerant in a cylinder primarily based on 
color and pressure. These stockpiles of ODS are 
often consolidated into larger cylinders or 
storage tanks prior to destruction to avoid 
additional shipping expenses. 
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Data Collection in the Philippines  

Working with the Philippines DENR, the following sources of information were used to populate the 

inventory tool for the Philippines: 

 Inspection Report: A Report on the Conduct of Inspection of Seized Refrigerants under the 

Custody of the Bureau of Customs was provided to ICF by DENR. The report summarizes 

shipments that were seized by the Bureau of Customs and inspected at the Manila International 

Container Port in North Harbor, Manila on June 19, 2012.   

 Email Correspondence:  To supplement the information in the inspection report, DENR provided 

estimates of stockpiles held by the Bureau of Customs at the Ecology Center of EMB in Quezon 

City through email correspondence. A site visit of the Ecology Center was intended but not 

conducted because the refrigerant cylinders stored at this facility are located inside stacked 

inter-modal transport containers that are bolted shut.   

 Verification Report: Verification of the recovered refrigerants being held at the Delsa facility in 

Muntinlupa was conducted by the NCPP Project Management Unit (PMU) in June 2013. A report 

detailing the cylinder serial number, refrigerant type, tare weight, gross weight, and net weight 

of each cylinder at the facility, as compiled by the PMU, was provided to ICF by DENR.  

 Delsa Site Visit: To supplement the verification report of the material being held at the Delsa 

facility, ICF’s in-country consultant visited the Delsa facility to visually inspect the cylinders. 

Through discussions with the facility manager, it was determined that a large number of the 

cylinders stored at the facility contain ODS but are incorrectly or not clearly labeled.  In addition, 

due to inadvertent leakage over time, the quantity of the contents within each cylinder may be 

lower than specified.   

 Installed Chiller Summary:  An inventory of installed chillers was compiled in 2011 by Berkman, 

a contracting company for DENR, to support the Philippines Chiller Energy Efficiency Project.  

The inventory list, which is known to not be exhaustive and does not specify refrigerant type, 

was cross-walked with chiller inventory data from 2006 (also compiled to support the 

Philippines Chiller Energy Efficiency Project) to identify the refrigerant contained in installed 

chillers, to the extent possible.  In neither list was refrigerant charge size provided; however, 

cooling capacity was provided, which was used as a proxy to estimate refrigerant charge. 

Philippines Inventory Data Challenges and Limitations 

Several assumptions were made to address gaps and inconsistencies in the data compiled from the 

various sources.  Challenges and limitations of note include the following: 

 It was not possible to identify the types of ODS found in “mixtures” or unlabeled cylinders 

stored at the Delsa facility. 

 The actual amount of material contained within cylinders stored at the Delsa and Customs’ 

facilities may be lower than indicated by the labels due to inadvertent leakage of the contents 
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over time. Experience from an ODS destruction project in Nepal, spearheaded by UNEP under 

the MLF, indicates that leakage from cylinders in storage was about 10-12% over a ten plus year 

time frame.  This suggests that the Philippines inventory may be about 10% overstated. 

 Stockpiles held by the Bureau of Customs were not visually inspected by the ICF team, and an 

inventory of these stockpiles was not available. Instead, information provided by email from 

DENR was used to estimate the number, location, and content of storage vessels. 

 Some of the chillers identified in the 2006 and 2011 inventories may no longer be in service.  In 

addition, complete data on refrigerant type and charge size was not available in the inventories 

provided.  Instead, assumptions were made regarding the refrigerant type, and the cooling 

capacity was used to estimate refrigerant charge size (i.e., 0.9 kilograms are required for each 

tonne of cooling capacity). 

Philippines Inventory Results 

Using the sources described above, a preliminary inventory of ODS was developed for the Philippines, as 

presented in Table 1.  Given the data challenges and limitations, further inspection and verification of 

the material is necessary to validate these preliminary findings.  In addition, other efforts will need to be 

undertaken to expand and verify the chiller inventory and develop an inventory of ODS contained in 

other equipment (e.g., refrigerators/freezers). 

Table 1: Summary of Preliminary Inventory of ODS in the Philippines 

Chemical 
Stockpile Inventory  Chiller Inventorya  

kg tCO2e kg tCO2e 

CFC-11 50 239 24,113  114,535  

CFC-12 30,255 329,781 3,047  33,212  

R-502 48 224 - - 

CFC Subtotal 30,353 330,244 27,160 147,747 

HCFC-22 7,982 14,448 106,309  192,420  

HCFC-123 11 1 130,479  10,047  

HCFC-141b 90 66 - - 

HCFC Subtotal 8,083 14,515 236,788 202,467 

HFC-134a 463 662 110,276  157,695  

R-404A 161 632 - - 

R-403B 17 74 - - 

R-407C 6 10 - - 

R-410A 23 47 - - 

R-413A 9 20 - - 

HFC Subtotal 679 1,445 110,276 157,695 

Mixtureb 15,597 69,679 - - 

Unknown 681 NA - - 

TOTAL 39,115 346,204 374,224 507,909 
a
 The chiller inventory is estimated based on the cooling capacity of equipment currently in use. 

b
 Based on the sources consulted, it is estimated that the mixtures held at the Delsa facility contain largely HCFC-22 as well 

as some CFC-11 and CFC-12.  Additionally, the mixtures held by Customs are estimated to contain either a mixture of HFC-

134a/CFC-12 or HFC-134a/CFC-12/HCFC-22/HC.  This information was used to estimate the tCO2e-weighted inventory. 
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3. Building Capacity to Undertake ODS Destruction Projects 

3.1. Workbook on the Management of Unwanted ODS 

To assist countries operating under Article 5(1) of the Montreal Protocol to take advantage of the 

opportunity to finance the destruction of ODS through the carbon market, a Workbook on the 

Management of Unwanted ODS was developed.  The workbook, which was developed by ICF under 

contract with the World Bank, is intended to serve as a general guide on how to manage unwanted ODS 

held by country governments.   The workbook includes information on the following:  

 International agreements that govern the movement of ODS;  

 Guidance on how to develop an inventory of unwanted ODS;  

 Guidelines for proper handling of unwanted ODS; and  

 An overview of the project assessment and development process, including strategies for 

engaging the public and/or private sector in an ODS destruction project. 

The Workbook on the Management of 

Unwanted ODS was disseminated to the 

Philippines DENR during the 33rd Open-Ended 

Working Group (OEWG) of the Parties to the 

Montreal Protocol held in Bangkok in June 2013 

for review by the government.  Additional 

conversations and meetings involving the World 

Bank, ICF, and DENR have since taken place to 

ensure a common understanding of the 

workbook’s content and the tasks at hand.  

Local consultants have also been engaged to 

allow for continued support for the country 

governments (i.e., support beyond ICF’s 

contract with the World Bank).  

To inform this report, an overview of relevant 

domestic regulations in the Philippines is 

provided in the version of the workbook 

presented in Appendix A. DENR is expected to review and further populate the workbook with detailed 

country-specific information.  In addition, DENR is expected to take the time to understand the systems 

that must be put in place to properly handle unwanted ODS, and to identify possible improvements to 

their national systems and regulations.  Ensuring that these systems are in place now is critical for 

preventing the venting of these chemicals and ensuring eligibility under various carbon markets not only 

today, but also in the future as more ODS (and possibly other harmful chemicals) are phased out of the 

global market.  Further discussion on implementation of a long-term approach to the management of 

ODS and other F-gases is found in section 6.2 of this report. 

Overview of Filipino ODS Regulations 

 Republic Act #6969, known as the "Toxic 
Substances and Hazardous and Nuclear 
Wastes Control Act of 1990" regulates, 
restricts, or prohibits the importation, 
manufacture, processing, sale, distribution, 
use, and disposal of chemical substances 
and mixtures that present unreasonable 
risk and/or injury to health or the 
environment, including ODS.  

 Under the Chemical Control Order (CCO) 
for Ozone Depleting Substances, DENR 
established import controls and a phase-out 
schedule for all substances listed under 
Annex A, Annex B, and Annex C of the 
Montreal Protocol. 
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3.2. Overview of ODS Destruction Technologies 

In addition to properly managing ODS, feasible options for the disposal of ODS should also be explored.  

Currently, there is no local capacity for ODS destruction in the Philippines. As such, the Philippines 

government may want to explore technical options for building local capacity to further increase future 

opportunities for ODS destruction.  In 2002, TEAP identified a variety of technologies that can be used to 

destroy ODS, as outlined below: 

 Incineration technologies use a controlled flame to destroy ODS in an engineered device. 

Common technical options, such as rotary kilns and cement kilns, use hydrocarbon fuels, while 

reactor cracking is fuelled by hydrogen. Incineration technologies are commonly used worldwide 

and offer high destruction capacity at a relatively low operating cost.  

 Plasma technologies use intense heat from plasma to destroy ODS. Specific technical options 

are differentiated according to the method of plasma generation. Some have the advantage of 

being compact and portable, yet require a significant amount of energy to operate as well as 

trained technicians to service and maintain the equipment.  

 Other non-incineration technologies destroy ODS without using incineration or plasma-based 

techniques. Some of these techniques, such as solvated electron decomposition, operate at 

relatively low temperatures and use chemical processes to destroy the material. Those that 

operate at high temperatures, including superheated steam reactors, use hydrogen or hydration 

to break apart the ODS molecules. 

See the report of the TEAP (2002)3 and ICF (2009)4 for detailed information on technology options. 

4. Financing Options for Destroying Unwanted ODS  
The ability to finance the destruction of ODS through the voluntary carbon market is based on two key 

factors: (1) the availability of a basic market structure to support ODS destruction, and (2) sufficient 

demand in the market for carbon credits from ODS destruction projects (ICF 2010).  While the market 

structure is known to exist—through both the voluntary and compliance carbon markets—the demand 

for carbon credits from ODS destruction projects remains uncertain.  In addition, due to the criteria 

established for market-specific offset programs, not all markets currently allow for the inclusion of 

carbon credits generated from the destruction of ODS sourced internationally.  The remainder of this 

section explores the feasibility of generating ODS destruction carbon credits from existing and 

anticipated carbon markets, and the implications for financing ODS destruction in the Philippines. 

                                                           
 
3
 Available at: http://ozone.unep.org/Assessment_Panels/TEAP/Reports/Other_Task_Force/TEAP02V3b.pdf. 

4
 Available at: http://ozone.unep.org/Data_Reporting/USA-Decision-XX-7-ODS-Destruction.pdf. 

http://ozone.unep.org/Assessment_Panels/TEAP/Reports/Other_Task_Force/TEAP02V3b.pdf
http://ozone.unep.org/Data_Reporting/USA-Decision-XX-7-ODS-Destruction.pdf
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4.1. Available Markets for ODS Destruction Credits 

Although a number of voluntary and compliance carbon markets exist, only some allow for the 

generation of carbon credits from the destruction of ODS and even fewer allow for the generation of 

carbon credits from the destruction of ODS sourced from the Philippines.  Currently, ODS destruction 

projects are not eligible for offset credits under the Kyoto Protocol or its flexibility mechanisms (i.e., the 

Clean Development Mechanism). ODS destruction projects with material sourced outside the United 

States or Canada are also not eligible for offset credits under California’s or Quebec’s compliance 

programs.  

The existing international platforms that are available to finance the destruction of ODS from Article 5 

countries include the Climate Action Reserve (the Reserve) and the Verified Carbon Standard (VCS).  In 

addition, national carbon markets have been or are currently being established in a number of Article 5 

countries throughout the world as a result of the Partnership for Market Readiness (PMR) program, and 

ODS offsets may be eligible in these national markets.  The opportunity to use these existing and 

anticipated frameworks to finance the destruction of ODS is discussed below.  

ODS Destruction Projects: 2012 Market Share 

In 2012, there was a notable market for ODS destruction projects, as shown in Figure 1.  While 

ODS destruction credits represented roughly 7% of all offset credits generated globally in 2012, 

the majority of these projects were aimed at U.S. preparations for the California cap-and-trade 

compliance market, which require the ODS to be sourced from within the United States.  

Figure 1: Market Share by Project Type, 2012 

Source: Ecosystem Marketplace (2013) 

 

 



Establishment of a Private-Public Financing System for Disposal of ODS for the Philippines 

ICF International 9 February 2014  

 

Destruction under the Climate Action Reserve, “The Reserve” 

The Reserve is a nonprofit organization that establishes standards for carbon offset projects, oversees 

independent third-party verification bodies, issues carbon credits generated from such projects, and 

tracks the transaction of credits over time. In late February 2010, the Reserve adopted two new offset 

project protocols for ODS destruction. The protocols, which serve as standardized approaches for 

ODS Destruction under the Compliance Market in California and Quebec 

California and Quebec have both established cap-and-trade programs, setting an enforceable 
compliance obligation beginning with the 2013 GHG emissions.  Under both programs, ODS 
destruction offset credit protocols have been adopted.  However, in order to be eligible for 
credits under these programs, all ODS must originate domestically.   

The destruction of ODS sourced from domestic material is currently the preferred project type 
for buyers under California’s compliance market. As shown below in Figure 2, in 2012, more 
than 4 million metric tons of carbon dioxide equivalent (MtCO2e) were generated by US-based 
ODS destruction projects, representing roughly 7% of all offset credits generated globally.  These 
credits were transacted at an average $9.2/credit on average, up from $8/credit in 2011 
(Ecosystems Marketplace 2013). 

Figure 2: Transacted Volume and Average Price by California Offset Type, 2011-2012 

 
Source: Ecosystem Marketplace (2013) 

 
While destruction of unwanted ODS from developing countries—including the Philippines—are 
not eligible for credits under either California’s or Quebec’s compliance program, these 
programs serve as a valuable example for future compliance markets that may be established in 
other countries at the national level.  Furthermore, these markets should be monitored closely 
as it is possible that in the future they will support inclusion of ODS destruction projects that 
generate credits with material sourced from developing countries. 
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quantifying and monitoring reductions in GHG emissions from ODS destruction projects, are for material 

sourced domestically and for ODS imported into the United States from Article 5 countries. 

Per the latter protocol, material that resides in the Philippines can be destroyed for carbon credits under 

the Reserve; however, some limitations do exist.  Specifically, only Annex A, Group I CFCs (i.e., CFC-11, 

CFC-12, CFC-113, CFC-114, and CFC-115) used in refrigeration applications are eligible for crediting 

under the protocol.  In addition, material must be destroyed within the United States or its territories, 

and come from one of the following sources:  

1. Privately held stockpiles of used ODS refrigerant that can legally be sold to the market; 

2. Article 5 government stockpiles of seized ODS refrigerant that can legally be sold to the market; 

3. Article 5 government stockpiles of seized ODS that cannot be legally sold to the market; or 

4. Used ODS refrigerant recovered from industrial, commercial, or residential equipment at 

servicing or end-of-life. 

In total, there have been 34 ODS destruction projects registered under the Reserve, five of which used 

the Article 5 protocol.  Three of these projects (i.e., CAR596, CAR597, and CAR 691) involved virgin 

private stockpiles of CFC-12, one project (i.e., CAR826) involved mixed CFC-12 sourced from end-of-life 

appliances, and the most recent project (i.e., CAR955) involved virgin, government stockpiles of CFC-12 

that were seized from an illegal import.  A summary of these projects are provided below in Table 2. 

Table 2: Article 5 ODS Destruction Projects Registered under the Reserve 

Project ID Project Developer Source Country 
Credits 

Registered  
Date Registered 

CAR596 Coolgas, Inc. India 683,087 5/12/2010 

CAR597 Coolgas, Inc. India 551,802 10/22/2010 

CAR691 Reclamation Technologies Inc. Mexico 2,602,812 6/21/2011 

CAR826 OEKO Service Luxembourg S.A. Mexico 89,834 6/7/2012 

CAR955 EOS Climate Inc. Nepal 82,391 5/24/2013 

Source: Climate Action Reserve (2013).  

In addition to the projects that have already been registered, the Multilateral Fund (MLF) has recently 

approved several projects that intend to utilize the A5 destruction protocol under the Reserve. For 

example, in Mexico with assistance from UNIDO, MLF financing is being used to finance the destruction 

of CFC-12 collected from refrigerator de-manufacturing processes. The revenue from the credits, if 

generated and sold, will be used to start a self-sustaining ODS waste management system, with annual 

revenue from the credits being fed back into the waste management system.  Similarly, in Nigeria with 

assistance from UNIDO, MLF funding will be used to finance ODS destruction projects, with the potential 

revenue from the credits being used to establish a national Appliance Replacement Programme that 

incentivizes recycling. A portion of the anticipated profit may also be used to improve local capacity for 

ODS waste management.  As another example, in Turkey with assistance from UNIDO, revenue from the 
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destruction of ODS is intended to be used to sustain and improve Turkey’s ODS recovery and collection 

system, with the ultimate goal of building local capacity for ODS destruction.   

 

Destruction under the Verified Carbon Standard (VCS)  

Another option for generating offset credits from ODS destruction is through the VCS. The VCS is a 

voluntary GHG program that issues and tracks carbon credits, also known as verified carbon units (VCUs) 

under the program.  In late January 2010, the VCS expanded its GHG program to cover ODS by approving 

a series of eligibility criteria for ODS destruction projects.  In September 2011 a VCS methodology 

(VM0016 v1.0) on the Recovery and Destruction of ODS from Products was approved.5  This 

methodology can be applied to either ODS refrigerants and/or ODS blowing agents.  Annex A, Group I 

CFCs and Annex B, Group I CFCs are currently eligible under the methodology,6 and destruction is 

allowed to occur in any country that can meet the technical requirements.   

Given the criteria of the methodology, destruction of unwanted ODS that currently resides in the 

Philippines is eligible for credits under the VCS, with the option of destruction taking place either 

within the Philippines (if capacity were available) or elsewhere.  Although the opportunity exists, no 

ODS destruction projects have been registered to-date under the VCS; however, a project led by Energy 

Changes is currently under development.   

                                                           
 
5
 In addition to new methodologies that are submitted for review and approval under the VCS, the VCS also accepts projects 

prepared under the Reserve and CDM methodologies. 
6
 Annex C, Group I HCFCs are also eligible under the methodology after the host country or country from which the ODS 
destroyed by the project is imported implements a production or consumption phase-out.  The Montreal Protocol requires a 
full phase-out of HCFCs in Article 5 countries starting on January 1, 2040; however, the VCS recognizes countries that phase-
out ODS in advance of their Montreal Protocol phase-out deadline. 

Project Highlights 

Nepal: After confiscating an illegal import of CFCs in 2004, the Government of Nepal received MLF 
funding for a pilot ODS destruction project—the first of its kind in Low Volume Consumption 
Countries (LVCs). With assistance from UNEP, Nepal considered numerous options for destroying 
the material (e.g., destruction within Nepal using a mobile unit; export to Japan, Indonesia, Europe, 
or the United States for destruction). Ultimately, export to the United States for credit generation 
under the Reserve was identified as the most economically and technologically feasible option. The 
project was successfully registered with the Reserve in May 2013.  While credits from the project 
have successfully been generated, a buyer for the credits has yet to materialize.  

Turkey: With assistance from UNIDO, Turkey is implementing a project that will involve the 
collection and disposal of ODS from decommissioned chillers. Depending on the purity and 
quantity of material, carbon credits will be generated from this project under the Reserve. The 
project also includes a training component to improve the capacity of local staff to execute similar 
projects in the future. 
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Destruction under National Carbon Markets 

One possible alternative approach to the voluntary carbon market is to use initiatives that rely on 

national carbon markets.  Under this approach, baselines for certain industries are established as 

country governments move towards establishing mandatory reductions for individual entities in select 

industrial sectors. The Partnership for Market Readiness (PMR)—a grant-based program that provides 

funding and technical assistance for the collective innovation and piloting of market-based instruments 

for GHG emissions reduction—is currently being used to help develop such initiatives, providing 

opportunity for companies to use ODS offset projects to meet reduction targets. 

The PMR is currently made up of 13 Contributing Participants and 16 Implementing Country 

Participants.  As of March 2013, all 16 Implementing Country Participants have received preparation 

funding to formulate a Market Readiness Proposal (MRP) while four countries have also received 

implementation phase funding.7  The current Implementing Country Participants are listed below: 

 Brazil  Costa Rica  Mexico  Thailand 

 Chile  India  Morocco  Turkey 

 China  Indonesia  Peru  Ukraine 

 Columbia  Jordan  South Africa  Vietnam 

4.2. Cost Considerations 

One of the most important considerations in determining which ODS destruction platform is appropriate 

is a comparison between the cost to implement the destruction project and the potential revenue. 

Responsibilities for bearing project-related costs and accruing revenues will depend on the 

arrangements for public-private financing made by government agencies in possession of unwanted 

ODS. More information on these options, which include contracting out, facilitation, and serving as the 

project developer, is provided in Appendix A. 

The overall costs associated with implementing an ODS destruction project may include the costs of 

collection and/or recovery, transportation, storage, testing, and destruction, in addition to one-time 

project-related costs, such as project preparation, validation, verification, and registration and issuance 

fees. The specific cost components will depend on the source of the ODS being destroyed; for example, 

stockpiled materials have the lowest associated costs since the material is already recovered and stored, 

while collecting and recovering ODS from equipment—especially in sparsely populated areas—presents 

higher costs associated with segregation, collection, and in some cases transport of the equipment itself 

(e.g., household appliances) for ODS recovery in a centralized location. 

As requested by Decision XX/7, the Technology and Economic Assessment Panel (TEAP) developed 

estimates of the full costs of ODS disposal from collection to destruction. For stockpiled material (where 

                                                           
 
7
 Although not currently a participant, there is opportunity for the Philippines to become a PMR participant in the future. 
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collection costs are not applicable), the total cost from processing to destruction is estimated at 

US$5.10–7.60 per kilogram. This is slightly less than an estimate from one ODS destruction project 

developer of US$9 per kilogram, which includes US$1/kg for transportation (and associated insurance) 

and US$8/kg for destruction. The higher estimate for transportation costs likely include costs incurred 

during the export of the ODS, which is not accounted for in the TEAP estimates.  

Table 3: Unit Cost for Destruction of ODS from Stockpiles and Chillers 

Recovery and Destruction Steps 
US$ per kg 

Sources 
Stockpiles Chillers 

Segregation/Collection+ -- $0–$2 TEAP 2009 

Recovery Processing Costs $4–$25 $4–$25 TEAP 2009 

Transport Costs (Destruction)* $0.02–$0.10 $0.02–$0.10 Adjusted, based on TEAP 2009  

Destruction Costs $2.20 $2.20 MLF 2008 

Total $6.22–$27.30 $6.22–$29.30  
+
Segregation and collection costs are not included 

* Transport costs for recovery are factored into the transport costs for destruction.  This assessment estimates 
that ODS travels approximately 50 miles (80.5 km) to a destruction facility. 

In addition to the costs associated with collecting, recovering, transporting, and destroying the ODS, 

there are costs associated with preparing, verifying, and registering the project with a carbon credit 

platform. These costs may vary significantly depending on the platform chosen (e.g., the Reserve, VCS, 

or a national carbon market), as well as the project preparation arrangements. For example, if the 

country government serves directly as the project developer, it may incur costs to hire consultants to 

prepare project documentation; alternatively, if the project is contracted out to a developer, that 

developer may have in-house capabilities and thus lower costs for preparation. Table 4 presents the 

estimated range of project costs for ODS destruction.  

Table 4: One Time Project Costs for Destruction of ODS  

Activity Cost (US$) Sources 

Project Preparation* 
Up to $60,000, but could be substantially less 
for a national market or if developed in-house 

ICF estimate, see MLF 2009 

Verification 
Estimates vary from a fixed cost of $20,000, to 

$0.10–$0.30  per credit 
ICF estimate, see MLF 2009; 
ODS project developer 

Registry Annual and 
Project Fees 

Reserve fees are $500 each for annual and 
project fees; VCS fees are subject to the 

registry operator; national carbon market fees 
are currently undetermined 

The Reserve 2013b; VCS 2013 

Issuance Fee (per tCO2e) $0.10–$0.20 The Reserve 2013c; VCS 2013 

*Includes consultant cost to prepare project documentation and support verification/registration. 
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The market price per ton of ODS destroyed (or ton of carbon equivalent) plays a significant role in the 

choice of platform, as the market price determines whether the destruction of ODS is a financially viable 

solution.  Assuming the per-kg and one-time cost estimates for an ODS destruction project outlined in 

Table 3 and Table 4, respectively, the break-even carbon market price needed for destruction of 1, 10, 

100, and 1,000 tonnes of CFC-12 was determined, as shown in Table 5. Carbon credits generated were 

calculated using the Reserve methodology with default estimates for emissions associated with 

substitute, transportation and destruction emissions (Reserve 2012). In this table, the break-even cost 

represents the price that would have to be generated in the carbon market in order to cover full project 

transaction and recovery, transport, and destruction costs. For the destruction project to turn a profit, 

the carbon market price would have to exceed the break-even price.  

Table 5: Estimated Break-even Carbon Market Price for ODS Stockpiles 

Project Size (Including Recovery) 
Total Project Cost 

(thousands of US$)* 
Carbon Credits 

Generated (tCO2e) 

Break-even Carbon 
Market Price 
(US$/tCO2e) 

1 tonne CFC-12 destroyed $84 10,239 $8.23 

10 tonnes CFC-12 destroyed $249 102,385 $2.43 

100 tonnes CFC-12 destroyed $1,896 1,023,850 $1.85 

1,000 tonnes CFC-12 destroyed $18,400 10,238,500 $1.79 
*Includes average costs of recovery, transport and destruction, plus average of one-time project development 
costs. These costs are based on those developed by TEAP, but could be higher or lower depending on the local 
costs of recovery, transport, and destruction. 

4.3. Current Voluntary Market Prices 

Prices in the voluntary market have traditionally varied considerably depending on the type and location 

of the project activity, the standard to which it is developed, the perceived quality of the methodology 

used, and the volume transacted. This remains the case today, with credits from projects with a good 

“story” behind them, such as solar and other types of renewable energy, still able to command a 

premium.  Industrial gases projects have typically earned prices on the lower end of the spectrum, when 

compared to solar, wind, and forestry projects.  With this in mind, the current average price per carbon 

credit under the VCS and the Reserve are shown below in Table 6. 

Table 6: Average Carbon Credit Prices under Relevant Frameworks 

Voluntary Market 
Cost in 2012 
(US$/tCO2e) 

Cost All Years  
(US$/tCO2e) 

VCS $5.20 $5.00 

Reserve $7.10 $6.90 
Source: Ecosystem Marketplace (2013) 

 

Based on stakeholder input, it is estimated that the price of an A5 ODS destruction carbon credit sold on 

the market today could vary from US$0.50 to US$3.50 per tCO2e.  As already noted, the actual price of 

an A5 ODS destruction carbon credit will vary depending on a variety of factors, and can be influenced 

by generating demand and interest in these types of projects. 
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4.4. Potential Revenue from the Destruction of ODS in the Philippines  

Based on the state of the carbon market and the preliminary inventory of ODS stockpiles in the 

Philippines, as presented in Section 2.2, potential revenue from the destruction of ODS can be 

estimated.  Figure 3 below presents the estimated stockpiled inventory of unwanted ODS, broken out by 

source and chemical type.  As shown, an estimated 55 percent of stockpiles in the Philippines are CFCs.  

On a tCO2e basis, 79 percent of stockpiles in the Philippines are CFCs.   

Figure 3: Philippines ODS and Non-ODS Inventory: Stockpiles8  

 

CFCs are currently the only ODS eligible for destruction under VCS and the Reserve.  Table 7 below 

presents the estimated costs and potential carbon credits that could be generated from the destruction 

of ODS stockpiles in the Philippines. CFCs in chillers and appliances were not considered in this cost 

analysis since the material is still contained in equipment that is in use in the Philippines and is not 

readily available for destruction at this time. 

Table 7:  Costs Associated with Philippine CFC Inventory Destruction 

Inventory Type 
Stockpile 
Inventory 

(kg) 

Transportation and 
Destruction Costs (US$)* 

Issuance Fee  

(US$)* 
Credits 

Generated 
(tCO2e) Low Cost High Cost Low Cost High Cost 

CFC-11 Stockpile 50 $311 $1,365 $22 $45 223 

CFC-12 Stockpile 30,255 $188,208 $825,997 $30,977 $61,953 309,766 

Transaction Costs NA $51,000 $81,000 NA NA NA 

Total $239,519 $908,362 $30,999 $61,998 309,989 

*High and low transaction costs and issuance fees estimated based on the ranges in Table 4. 

                                                           
 
8
 Mixtures are assumed to be made up of CFC-11, CFC-12, HCFC-22, HFC-134a, and HCs. 
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Based on the costs presented in Table 7 above, the break-even costs for the Philippine CFC destruction 

project were determined, as illustrated in Figure 4. As shown, the break-even cost for the “low cost” 

destruction scenario is US$0.87/tCO2e and the break-even cost for the “high cost” destruction scenario 

is US$3.13/tCO2e.  Depending on the realized carbon market prices for an Article 5 ODS destruction 

project under the VCS and the Reserve—which, based on stakeholder input, could potentially be as low 

as US$0.50/tCO2e or as high as US$3.50/tCO2e—the destruction of the Philippines’ CFC-11 and CFC-12 

stockpiles could result in a positive return.  

Figure 4: Break-even price for Philippine CFC Destruction Project  

 

 

5. Evaluation of Options for the Philippines 
As discussed in the preceding sections of this report, the platforms that are currently available to finance 

the destruction of ODS from Article 5 countries include the Reserve, VCS, and national carbon markets.  

Evaluation criteria were used to assess the viability of using each option to finance the immediate 

destruction of stockpiled ODS sourced from the Philippines. The table in Appendix B summarizes the 

evaluation criteria used for this assessment as well as the importance of meeting each criterion relative 

to the financing options.  

As highlighted in the text box on page 2, the assessment presented below focuses on Phase I of a long 

term approach for the recovery, collection, and management of ODS in the Philippines. The logic flow 

for determining the viability of each option for financing destruction of ODS sourced from the 

Philippines is described. The approach identified here is also relevant when considering options for 

destruction of material in the future (i.e., when implementing Phase II and Phase III). 
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National Carbon Market:  

 The Philippines is not a participant in the PMR program.  

 The Philippines government is not actively in the process of establishing a national carbon 

market under which ODS destruction credits could be used. 

 A national carbon market is not a viable financing option for destroying ODS in the Philippines. 

Verified Carbon Standard: 

 The average credit price under the VCS is currently high enough to cover projected project costs; 

this average price is lower than the average credit price under the Reserve.  

 Some project developers have voiced interest in developing a project under the VCS, but no A5 

ODS destruction projects have been registered under the VCS to-date. 

 No national capacity for ODS destruction currently exists in the Philippines.  

 Regional capacity does exist (i.e., at a Holcim Plant in Indonesia), but it is unclear whether the 

destruction and removal efficiency of this facility meets the VCS standard. 

 There are no national regulations that limit the export of ODS to other countries with 

destruction capacity. 

 It is feasible to finance the destruction of ODS from the Philippines under the VCS. 

The Reserve: 

 The average credit price under the Reserve is currently high enough to cover projected project 

costs, with the average price being higher than the average credit price under the VCS. 

 There are no national regulations that limit the export of ODS to the United States. 

 A5 ODS destruction projects have been successfully registered under the Reserve 

 Project developers have shown interest in developing additional projects under the Reserve. 

 It is feasible to finance the destruction of ODS from the Philippines under the Reserve. 

Based on the assessment presented above, the viability of each financing option is summarized below in 

Table 8.  As shown, it is technically feasible to finance the destruction of ODS under both the VCS and 

the Reserve.  Actual financing viability, however, is reliant on real-time market demands and the realized 

market price of the generated carbon credits.  Additionally, other factors, such as project developer 

experience and capacity for destruction may influence which option is ultimately pursued.   

Table 8: Viability of Financing Options for the Philippines 

Financing Option Viability 

National carbon market Not Feasible 

VCS Feasible 

The Reserve Feasible 



Establishment of a Private-Public Financing System for Disposal of ODS for the Philippines 

ICF International 18 February 2014  

6. Next Steps for Implementation 
ODS management is a multi-phased, long-term process. As the focus of this report, the following section 

presents near-term next steps for the Philippines to successfully destroy their existing stockpiles of ODS.  

While the current and future market demand for Article 5 ODS destruction credits remains uncertain, 

the following steps should still be followed to ensure the destruction of the unwanted ODS is carried out 

in compliance with the technologies, performance parameters, and emissions requirements identified 

by the Technology and Economic Assessment Panel (TEAP) of the Montreal Protocol.  

Following the discussion on near-term next steps, other next steps to plan for the implementation of 

Phase II and Phase III of this long-term approach to ODS management are presented.  These next steps 

involve establishing a system for the long-term recovery, collection, and management of ODS that is 

confiscated in the future, originates from servicing operations, or recovered from large and small 

refrigeration and air conditioning equipment when that equipment is retired.  

6.1. Implementation of Phase I: Near-Term Next Steps 

A number of steps must be undertaken by the Philippines government to ensure that their existing 

stockpiles of ODS are successfully destroyed in the immediate future.  While it is not required that the 

Philippines contract out project development responsibilities (as outlined in Section 5.2 of Appendix A), 

there are many benefits to hiring an experienced project developer to execute the project.  With this in 

mind, recommended next steps for implementation include (1) identification of project financing, (2) 

identification and onboarding of a project developer, and (3) project execution.  As an optional last step, 

(4) third party validation and project registration may also be undertaken. 

Step 1: Identification of Project Financing  

Upfront financing will be required to execute the destruction project regardless of the potential for 

revenue via the voluntary carbon market. As summarized below, several financing options are available 

to support project development and execution. 

 Multilateral or Donor Financing: Carbon funds and donor programmes that are supported by 

multilateral institutions and/or country governments provide one possible source of up-front 

financing for offset projects.  Specific funds or donors that may be willing to provide up-front 

financing include the Multilateral Fund (MLF), Global Environment Fund (GEF) and European 

Commission (EC).   

 Private Sector Financing: Private sector developers or private carbon funds provide another possible 

source of financing for offset projects.  If this financing source is used, financing would likely be 

provided on commercial terms.  It is additionally possible that a private firm would be interested in 

providing equity financing, whereby they provide upfront costs for an equity stake in the project.  In 

this scenario, there would be no requirement to pay back funds if the project does not generate 

credits and/or revenue. 
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 Debt Financing: As a final financing option, a bank can provide debt financing in the form of a loan. 

In this case, the loan would need to be repaid within a fixed amount of time.   

Due to the current lack of demand for A5 ODS destruction credits, certain financing sources are more 

likely to materialize than others.  Specifically, it is highly unlikely that either a bank or the private sector 

will be willing to finance an A5 ODS destruction project at this time.  Rather, financing sources that do 

not require revenue from credit generation for repayment are seen as the best path forward. 

 

Step 2: Identification of Project Developer 

Regardless of the financing structure selected, the Philippines will need to identify and onboard a 

project developer. There are a number of project developers who have experience developing A5 ODS 

destruction projects who have voiced interest in developing new projects, if approached.  In addition, 

other experienced project developers who do not have direct experience with A5 ODS destruction 

projects have also expressed some interest in developing A5 ODS destruction projects.  A list of potential 

project developers is provided in Appendix C. 

The procurement process to contract a project developer from the private sector must be undertaken in 

accordance with national rules and regulations, but generally involves the (a) preparation and release of 

a request for an Expression of Interest (EOI) to potential project developers; (b) selection of a short-list 

of qualified candidates from those submitting EOIs; (c) preparation and release a Terms of Reference 

(ToR) to the short-listed candidates; and (d) selection and contract establishment with the chosen 

company.  This process is outlined further below. 

Upfront Buyers and Forward Crediting  

Although it is currently assumed that no market demand for carbon credits generated from A5 
ODS destruction projects exists, if a buyer of the credits was identified upfront and agreed to 
purchase the credits ex-ante—known as forward crediting—the buyer could serve as the project 
financer. Under this scenario, the buyer agrees to purchase a certain number of credits that have 
yet to be generated.  In exchange for the upfront payment, the seller provides a certificate 
confirming the purchase. If the project under-delivers, the seller is not obligated to compensate 
the purchaser for the delivery shortfall, unless required to by contract. 

Unfortunately, it is anticipated that identification of a buyer for A5 ODS destruction credits 
(upfront or after credit registration) will be a difficult task since destruction projects are generally 
not viewed as attractive projects.  Brokers are available to assist in prearranging a buyer, and may 
also keep registries of potentially interested buyers.  Furthermore, brokers may undertake 
targeted outreach to secure an interested buyer.  Organizations such as the World Bank, other 
multi-lateral institutions, and private sector entities looking to offset their emissions to become 
carbon neutral could also be interested in purchasing offsets from A5 ODS destruction projects, 
and their actions may help stimulate market demand by casting these projects in the positive light 
they deserve.  
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 Preparation and release of a request for an EOI - The request for EOIs should include brief 

background on ODS destruction, a short description of the ODS stockpiles held by the 

Government of the Philippines and the expected role of the project developer, and a request for 

interested companies to submit information related to their company qualifications, experience 

managing ODS destruction projects, and proposed personnel.   

 Selection of a short-list of qualified candidates - After the EOIs have been received, the 

Government should select a short-list of candidates by applying pre-determined evaluation 

criteria and/or a ranking process that aligns with national procurement rules. These criteria 

might include relevant experience managing ODS destruction projects, experience working in 

the Philippines, and key staff qualifications. 

 Preparation and release of ToR – The ToR should elaborate on the EOI, providing additional 

detail on the ODS stockpiles held, and requesting interested companies to submit a work plan 

explaining how they intend to approach the project, a project schedule, a proposal for 

ownership of the resulting carbon credits, and a financial proposal. The criteria for evaluating 

and selecting a successful proposal should also be provided; these may be similar to those 

utilized in the EOI stage, with an additional criterion related to the financials. A question-and-

answer period might be useful to ensure that project developers have the information they 

need to prepare realistic proposals.  An example ToR is provided in Appendix D. 

 Selection of company - After the proposals have been received, the Government should select 

the successful candidate based on the pre-determined evaluation criteria. 

Step 3: Project Execution  

Once the project developer has been selected and on-boarded, they will be responsible for executing 

the project, with oversight from the Philippines government.  As a first step in the development process, 

the project developer will need to facilitate the testing of the stockpiled material.  While the preliminary 

inventory compiled for this report serves as an indicator of what is likely to be available in the 

Philippines for immediate destruction, testing of the material, which should be undertaken in 

accordance with the management procedures described in Appendix A,  is still needed to verify the 

quantity of stockpiled ODS and potential for credit generation.  In addition to inventory verification, the 

project developer will also be responsible for arranging transportation and destruction of the material. 

Such activities may require cooperation from Customs or other in-country organizations. 

Step 4: Project Validation and Registration (Optional) 

As an additional option, third party validation and project registration may be undertaken as an integral 

part of project development and execution.  These steps, which are described in Appendix A, are only 

necessary if the Philippines and/or the project developer wish to generate carbon credits from the 

project.  While no demand for credits is known to exist today, this may change in the future, making 

project validation and registration a valuable and worthwhile undertaking. 
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6.2. Implementation of Phase II and Phase III 

Beyond the near-term destruction of ODS stockpiles that are currently in their possession, the 

Philippines government should also plan for the future management of unwanted ODS. As discussed 

previously, in addition to the future stream of confiscated stockpiles and mixed refrigerant coming from 

service industries, there is opportunity to collect ODS from chillers and other refrigerated appliances at 

end-of-life. Establishing processes now to collect, track, and destroy ODS from these sources will not 

only prevent harmful venting of these gases to the atmosphere, but will also maximize potential 

revenue from future destruction projects.  

As laid out in this report, the feasibility of financing the destruction of ODS is dependent on the state of 

the carbon market, which is constantly evolving. New platforms or markets may become available in the 

future for A5 ODS destruction projects. Additionally, the demand for and price of carbon credits from 

destruction projects is also likely to increase, making ODS destruction projects less risky and more 

profitable. Furthermore, opportunity to generate credits from the destruction of other high-GWP 

greenhouse gases (e.g., HCFCs and HFCs), which are currently not eligible under existing offset 

protocols, is also expected.   

In short, while there are a number of variables that will affect the cost and profitability of ODS 

destruction in the future, by developing systems now to recover, collect, track,  and store ODS from all 

sources, the Philippines government will be well-positioned to capitalize on future opportunities.  
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1. Introduction to the Workbook 
The Montreal Protocol on Substances that Deplete the Ozone Layer has been immensely effective at 

reducing the production and consumption of ozone depleting substances (ODS) worldwide.  While the 

production and consumption of ODS has dramatically diminished, a large amount of ODS still remains in 

equipment, products, and stockpiles held by country governments as well as industrial and commercial 

users.  Because emissions from ODS banks are not explicitly controlled by the Montreal Protocol, there 

is significant risk that these ODS will be released to the atmosphere, contributing to both ozone 

depletion and global climate change.   

To prevent emissions of ODS banks, many options have been explored to provide incentives for the 

destruction of unwanted material. The high global warming potential (GWP) of ODS means that their 

destruction has the ability to generate significant volumes of carbon credits. Indeed, a study prepared 

for the World Bank in 2010 found that a significant opportunity exists for financing the destruction of 

ODS through the voluntary carbon market.9 To help countries operating under Article 5(1) of the 

Montreal Protocol take advantage of this opportunity, this workbook was developed to serve as a 

general guide on how to manage unwanted ODS held by country governments.  

Specifically, this workbook begins with a summary of international agreements that govern the 

movement of ODS; then provides guidance on how to develop an inventory of unwanted ODS; followed 

by a description of guidelines for proper handling of unwanted ODS; and finally provides an overview of 

the project assessment and development process, including strategies for engaging the public and/or 

private sector in an ODS destruction project. This version of the workbook has been tailored to reflect 

specific circumstances for the Philippines. 

2. Policy and Regulatory Context 

2.1. International Agreements Governing the Movement of ODS 

There are several international agreements that affect the movement of unwanted ODS between 

countries. These include the Basel Convention on the Control of Transboundary Movements of 

Hazardous Wastes and Their Disposal, and the OECD Decision C(2001)107/Final on the Control of 

Transboundary Movement of Wastes Destined for Recovery Operations. The basic provisions of these 

agreements are described below. 

The Basel Convention 

Adopted in 1989 and brought into force in 1992, the Basel Convention on the Control of Transboundary 

Movements of Hazardous Wastes and Their Disposal (the Basel Convention) was created to control the 

                                                           
 
9
 ICF International. 2010. Study on Financing the Destruction of Unwanted Ozone-Depleting Substances through the Voluntary 
Carbon Market, prepared by ICF International for the World Bank. February 2012. 



Establishment of a Private-Public Financing System for Disposal of ODS for the Philippines 

ICF International A-3 February 2014 

movement of hazardous waste between countries, particularly the transfer of hazardous waste from 

developed to developing countries.10  Currently there are 180 Parties to the Convention.11 

Under the Basel Convention, ODS are included in the definition of hazardous waste.12 As a result, any 

transboundary movement of unwanted ODS for the purpose of destruction must comply with provisions 

of the Convention.  These provisions prohibit the shipment of hazardous wastes between Parties 

without prior written consent from the proposed State of import.  In addition, Parties may only 

transport hazardous waste to/from non-party countries13 if they have entered into a bilateral, 

multilateral, or regional agreement that provides for procedures that are as environmentally-sound as 

those provided under the Convention.14 

Parties to the Basel Convention must also ensure that hazardous and other wastes are managed and 

disposed of in an environmentally-sound manner. To achieve this goal, Parties must minimize the 

movement of hazardous waste across borders.  Parties may only move hazardous wastes across borders 

if the State exporting hazardous waste lacks the necessary facilities, capacity, or suitable disposal sites to 

dispose the waste in an environmentally sound and efficient manner. 

The OECD Decision C(2001)107/Final 

In 2001, the Organisation for Economic Co-operation and Development (OECD) decided to regulate the 

international movement of wastes through decision C(2001)107/Final. Under this OECD decision, 

member countries can control transboundary movements of wastes destined for recovery operations, 

and recovery facilities must recover wastes in an environmentally-sound manner, in accordance with 

national regulations. CFCs and halons are subject to the Amber control procedure, which requires strict 

documentation for transboundary movement of wastes throughout the entire process, starting with the 

exporter and ending with the recovery facility. When transboundary movement or recovery operations 

                                                           
 
10

 The Basel Convention on the Control of Transboundary Movements of Hazardous Wastes and their Disposal, 
Texts and Annexes, available at 
http://www.basel.int/Portals/4/Basel%20Convention/docs/text/BaselConventionText-e.pdf.  

11
 Secretariat of the Basel Convention (2013), Parties to the Basel Convention, accessed June 2013, available at 
http://www.basel.int/Countries/StatusofRatifications/PartiesSignatories/tabid/1290/Default.aspx.  

12
 ODS fall under the Convention’s categories Y41 (Halogenated organic solvents) and Y45 (Organohalogen compounds other 

than substances referred to in the Annex). 
13

 Non-party countries include: Angola, Fiji, Grenada, Haiti, Myanmar, Sao Tome and Principe, Sierra Leone, 
Solomon Islands, South Sudan, Timor-Leste, Tuvalu, United States, and Vanuatu.  Source: 

http://www.basel.int/Countries/StatusofRatifications/PartiesSignatories/tabid/1290/Default.aspx.  
14

 Multilateral Fund (2006), Report of the Meeting of Experts to Assess the Extent of Current and Future 
Requirements for the Collection and Disposition of Non-Reusable and Unwanted ODS in Article 5 Countries (Follow 
up to Decision 47/52). 20 March 2006. 

http://www.basel.int/Portals/4/Basel%20Convention/docs/text/BaselConventionText-e.pdf
http://www.basel.int/Countries/StatusofRatifications/PartiesSignatories/tabid/1290/Default.aspx
http://www.basel.int/Countries/StatusofRatifications/PartiesSignatories/tabid/1290/Default.aspx
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cannot be completed as planned, the exporter or importer must provide financial guarantees for the 

environmentally-sound management of the wastes.15 

2.2. Regional Agreements and National Regulations 

In addition to the international agreements described above, regional agreements and national 

regulations govern the movement of ODS.  As a signatory of the Montreal Protocol, the Philippines has 

developed domestic policies to monitor and limit consumption of ODS to meet ODS phase-out targets 

that are established by the Parties to the Montreal Protocol. Since ODS are not produced in the 

Philippines, these regulations primarily govern the import and sale of ODS. An overview of these 

regulations is described below. 

Import and Use Controls 

Republic Act #6969, known as the "Toxic Substances and Hazardous and Nuclear Wastes Control Act of 

1990" regulates, restricts, or prohibits the importation, manufacture, processing, sale, distribution, use, 

and disposal of chemical substances and mixtures that present unreasonable risk and/or injury to health 

or the environment. In addition, the Act prohibits the entry, even in transit, of hazardous and nuclear 

wastes and their disposal into the Philippine territorial limits for whatever purpose, and provides 

advancement and facilitates research and studies on toxic chemicals. Under this Act, the Filipino 

government has the authority to monitor and regulate imports of ODS.  

Through a regulation called the Chemical Control Order (CCO) for Ozone Depleting Substances, the 

Filipino government established import controls and a phase-out schedule for all substances listed under 

Annex A, Annex B, and Annex C of the Montreal Protocol. Substances listed under Annex E (i.e., methyl 

bromide) are regulated by the Fertilizer and Pesticide Authority of the Department of Agriculture and 

therefore are not subject to the controls identified in the CCO.  A freeze on the consumption of Annex A, 

Group I chemicals at the 1996-estimated consumption level was first implemented in the Philippines in 

1999. Annual quotas for subsequent years were established as a percentage of the baseline quantity in 

accordance with the Montreal Protocol phase-out schedule. The quotas are non-cumulative and are 

forfeited at the end of each year if not used.  Prior to the 2010 phase-out of CFCs, annual import quotas 

were set for each importing company. While no import quotas have been established for HCFCs under 

the CCO, a clearance from the government is required for import of these substances. 

Registration Requirements 

Registration is required in order to import any substances controlled under the CCO into the Philippines. 

In addition to importers, dealers, retailers, and re-sellers of ODS must also register in order to determine 

                                                           
 
15

 OECD, Decision of the Council concerning the Transboundary Movements of Wastes Destined for Recovery Operations, 

C(2001)107/FINAL, June 2001, available at 
http://acts.oecd.org/Instruments/ShowInstrumentView.aspx?InstrumentID=221&InstrumentPID=217&Lang=en&Book=False.  

http://acts.oecd.org/Instruments/ShowInstrumentView.aspx?InstrumentID=221&InstrumentPID=217&Lang=en&Book=False
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Eligibility 

While only CFCs and other phased-out ODS 
are currently eligible under ODS destruction 
protocols in the voluntary carbon market, it is 
expected that the destruction of next-
generation refrigerants such as HCFCs (and 
HFCs) will eventually be eligible for carbon 
credits, and thus inventorying all substances 
can support future projects.  
 

their capability in handling and using these substances. Such registration is on an enterprise and site-

specific basis.  Pending the enactment of the April 2011 draft revised Chemical Control Order to Ozone 

Depleting Substances, exporters of ODS and service providers of ODS-using equipment will also be 

required to register. 

3. National Inventory of Unwanted ODS 
Banks of unwanted ODS commonly reside in stockpiles and retired equipment that are largely owned or 

in the possession of government agencies and private companies.  As a first step to managing these 

banks, an inventory detailing the quantity, type, purity, location, and ownership of the material must be 

developed.  This inventory can be developed through a variety of actions, including compilation of 

records from Customs and/or other government agencies as well as by conducting an assessment of 

stockpiled material through site visits to storage facilities. The installed base of equipment containing 

ODS may also be compiled through input from end-users and industry.  The approach used will depend 

on the quality and robustness of data tracking systems that are already in place within the country. 

When compiling the information, unwanted ODS in stockpiles and in equipment should be inventoried 

separately. For ODS in equipment, countries may wish to focus on inventorying equipment with larger 

ODS charge sizes, such as chillers, which often present 

more cost-effective opportunities for destruction.  

To assist in the development of an ODS inventory, an 

Excel-based inventory tool may be used, as provided as an 

attachment to this workbook.  The tool should be 

populated following an assessment of the stockpiles and 

equipment that reside in your country.  Guidance for how 

to populate the tool is provided below along with example 

screenshots from the inventory tool:  

 Stockpiles: For each cylinder, fill out one row indicating the serial number, manufacturer, 

location, and size of the cylinder, as well as the type(s) of chemicals contained, including CFCs, 

HCFCs, and HFCs.  If multiple chemicals are mixed in cylinder, specify each type of chemical, if 

possible.  Other data elements may also be collected, such as the tare weight of the cylinder and 

the total weight of the cylinder, including its contents. 
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 Chillers: For each chiller, fill out one row indicating the location of the chiller, the chiller type, 

the cooling capacity, the type of refrigerant contained (including CFCs, CTC, methyl chloroform, 

HCFCs, HFCs), and the refrigerant charge size. 

 

 Other Equipment: For each piece of equipment, fill out one row indicating the location of the 

equipment, the equipment type (e.g., dehumidifier, refrigerator/freezer), the type of refrigerant 

contained (including CFCs, HCFCs, and HFCs), the refrigerant charge size, the substance in foam 

(including CFCs, HCFCs, and HFCs), if applicable, and the mass of the substance in foam. 

  

Once the inventory tool is populated, the summary tables will auto-complete, showing total quantities 

of unwanted ODS held domestically to enable further analysis about the financial feasibility of 

destruction projects.  
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4. Guidelines for Managing Unwanted ODS 
The general process toward ODS destruction involves collection, consolidation and storage, transport, 

testing, and final disposal, as illustrated below. In each step of this process, best practices for handling 

unwanted ODS must be followed to ensure eligibility for 

carbon offsets under existing carbon markets. Currently, two 

major platforms in the voluntary carbon market are 

crediting for ODS destruction projects: the Climate Action 

Reserve (the Reserve) and the Verified Carbon Standard 

(VCS).16  Some countries may also have national carbon 

markets that allow for crediting for ODS destruction 

projects; this potential will be assessed in country-specific 

workbooks. A description of the requirements identified in 

the Reserve and VCS methodologies is provided below. 

4.1. Collection of ODS  

As previously discussed, unwanted ODS is most commonly 

found in stockpiles and decommissioned equipment.  

Guidelines to follow when collecting this material include: 

 ODS should be collected, stored, and transported in 

cylinders or other hermetically sealed containers. 

 Removal of refrigerant from commercial/industrial 

equipment at end-of-life should be conducted on 

site by certified technicians. Refrigerator cabinets 

may be shredded whole and steam-treated in an 

airtight chamber to recover ODS blowing agents or 

the foam may be removed and treated separately.   

                                                           
 
16

 The Reserve’s Article 5 ODS Project Protocol; Approved VCS Methodology VM0016: Recovery and Destruction of 
ODS from Products 

The Process of ODS Destruction 
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Custody and Ownership 

Throughout the entire process, it is critical to properly 
document the chain of custody.  Carbon credits will not 
be issued unless ODS ownership can be properly 
established; therefore, all records that show previous 
ownership of the material and transfer of that 
ownership to the project developer should be 
maintained.  For VCS, the chain of custody must be 
documented by paper bills of lading or electronic, third-
party tracking that includes proof of delivery.  Other 
forms of documentation are accepted by the Reserve, 
including purchase orders or agreements, packing lists, 
lab test results, transfer container information, 
receiving inspections, freight bills, transactional 
payment information, or other supporting information. 
 

 The point of origin and date of 

establishment must be documented for 

each quantity of ODS.  For stockpiles, the 

point of origin is the location of the 

stockpile.17  For ODS recovered from 

equipment at end-of-life, the point of 

origin is the location where the ODS was 

recovered from the equipment.  Records 

should be kept including the facility name, 

address, and serial or ID number of the 

containers used for storage and transport.  

4.2. Consolidation and Storage   

Because ODS might be collected from a large number of smaller units (such as household refrigerators 

or small cylinders), it needs to be combined before sending it for destruction; this step avoids the 

shipping of many smaller containers, which can lead to additional expense, possible damage and 

leakage, and other obstacles.  Collected ODS is typically brought to a central facility, where it is 

consolidated into larger cylinders or storage tanks, and stored until a quantity sufficient for destruction 

has been aggregated.  

4.3. Transportation 

In this step, the ODS is transported to a destruction facility by truck, rail, or ship.  The ODS may be 

transported several times before its ultimate destruction, often as it moves through the consolidation 

process. 

Per the Code of Good Housekeeping approved by the Montreal Protocol, to ensure that ODS does not 

constitute an unnecessary risk in transportation, shipments must be properly packaged and labeled. 

Instructions to be followed in the event of danger or accident must accompany each shipment to 

protect human beings and the environment from any danger that might arise during the operation.  

Notification of the following information should be provided at any intermediate stage of the shipment 

from the place of dispatch until its final destination:  (a) the source and composition of the ODS and 

products containing ODS, including the customer’s identity;  (b) arrangements for routing and for 

insurance against damage to third parties; (c) measures to be taken to ensure safe transport and, in 

particular, compliance by the carrier with the conditions laid down for transport by the States 

concerned; (d) the identity of the consignee, who should possess an authorized centre with adequate 

                                                           
 
17

 The date on which a quantity of ODS was “stockpiled” is defined by the Reserve as the furthest date in the past 
on which the quantity of ODS contained in the reservoir was greater than or equal to the total quantity of all ODS 
removed from the reservoir since that date. 
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technical capacity for the destruction; and (e) the existence of a contractual agreement with the 

consignee concerning the destruction of ODS and products containing ODS.  

To remain eligible for carbon credits, all import activities must be conducted in full compliance with the 

regulations of the country in which ODS is to be destroyed, and must have a complete import record.  

Under the Reserve, ODS must be imported into the United States for destruction, and full 

documentation of this process, including all petition and record-keeping documents, must be retained 

and provided for verification.  

4.4. Testing 

After arrival at the destruction facility, but before the material is destroyed, testing of the container 

contents is undertaken to verify exactly what materials are being destroyed, often through gas 

chromatography.  The Reserve and VCS have similar methodologies that must be followed for 

determining the precise mass and composition of ODS to be destroyed, as briefly described below. 

Responsibility for following these methodologies is generally borne by the project developer. 

First, the mass must be determined.  Specific requirements for measuring the weight of the container 

can be found in each methodology.   Second, the composition and concentration of ODS and 

contaminants must be established for each individual container. A sample from each container of ODS 

must be analyzed for composition and concentration at a lab accredited to perform analyses in 

compliance with the applicable International Organization for Standardization (ISO) standard or at an 

Air-Conditioning, Heating and Refrigeration Institute (AHRI) certified laboratory using the AHRI 700-2006 

standard. The laboratory performing the composition analysis must not be affiliated with the project 

developer or the project.  Specific requirements must be met for each sample, as described in detail in 

the methodologies, and analysis of the samples should provide:  

1. Identification of the refrigerant; 

2. Purity (%) of the ODS mixture by weight using gas chromatography; 

3. Moisture level in parts per million. The moisture content of each sample must be less than 75% 

of the saturation point for the ODS based on the temperature recorded at the time the sample 

was taken; 

4. Analysis of high boiling residue, which must be less than 10% by mass; and 

5. Analysis of other ODS in the case of mixtures of ODS, and their percentage by mass. 

For containers holding mixed ODS, a separate process must be followed.  This process includes 

determination of the composition and concentration of ODS on a mass basis, followed by circulation of 

the mixed ODS and then sampling and analysis. 
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How long does an ODS destruction project take? 

Once the project has been identified, it can take from 
about one year to several years from project 
development through to sale of the credits. The 
timeframe depends on a variety of factors including 
the complexity of the project, the type or design of the 
project (e.g., some projects are designed to be 
implemented over several years, such as an on-going 
refrigerator collection program), and many other 
factors, some of which can be influenced by the 
project developer and some which cannot. 
 

4.5. Destruction 

For both the Reserve and VCS, destruction of ODS must occur at a facility that meets all guidelines 

provided in the UNEP Technology and Economic Assessment Panel (TEAP) Task Force on Destruction 

Technologies.  In addition, under the Reserve, destruction facilities must be located in the United States 

and meet requirements of U.S. domestic law. 

While destroying ODS material, operating 

parameters of the destruction unit must be 

monitored and recorded in accordance with each 

of the methodologies and the Code of Good 

Housekeeping approved by the Montreal 

Protocol. Like for testing, responsibility for 

following these methodologies is generally borne 

by the project developer.  

5. Project Development 
Because the Kyoto Protocol limits trading to non-Montreal Protocol greenhouse gases, ODS are 

currently not eligible for projects under the Clean Development Mechanism. Instead, ODS destruction is 

eligible to earn carbon credits in the voluntary carbon market, where organizations can offset carbon 

emissions on a voluntary basis. In the voluntary carbon market, two major third-party standards are 

offering credits for ODS destruction projects: the Verified Carbon Standard (VCS) and the Climate Action 

Reserve (the Reserve).18 In addition, some countries may have national carbon trading systems or GHG 

emission reduction targets that may allow for ODS destruction projects to fulfill national requirements. 

The sections below describe considerations for assessing the financial feasibility of an ODS destruction 

process and for engaging with the private sector for project development, followed by an overview of 

the general project development process. 

5.1. Assessing the Financial Feasibility of an ODS Destruction Project 

Before initiating the project development process, a preliminary assessment of the cost-effectiveness of 

the project should be considered.  

The overall cost of developing an ODS destruction project includes the costs of collection, 

transportation, storage, testing, and destruction, as well as the “transaction” costs of project 

                                                           
 
18

 While technically there is no strict requirement to operate in accordance with a third-party standard, end consumer 

requirements are driving demand for projects developed using recognized third party standards. In 2008, 96 percent of 
transacted VERs was verified by a third-party standard. 
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What are some strategies to minimize costs? 

 Combine ODS destruction projects with other 
activities or programs that are also eligible for 
crediting in the carbon market, such as 
equipment replacement for energy efficiency 
credits. This strategy could be effective to fund 
ongoing collection programs, such as municipal, 
utility, or retailer programs to collect 
refrigerators on disposal, and ensure that ODS 
refrigerant and foam blowing agent is destroyed. 

 Mainstream ODS destruction projects into larger 
programs and development projects, such as 
country ODS phaseout programs or a 
comprehensive waste management program. 

 Group or pool projects to minimize transaction 
costs and achieve economies of scale. 

 

preparation, validation, and verification.19 Project costs vary widely depending on many factors such as 

geographical location, nature of ODS bank and the effort required to recover the ODS, quantity of ODS 

being handled, technologies used, type of ODS, firms contracted, and demand for services. In general, 

some projects may be more costly than others to develop. For example, collecting used CFCs from 

household refrigerators is likely to be more costly than recovering ODS from commercial air conditioning 

equipment with large charge sizes, on a per kilogram of ODS basis.  Destroying existing ODS stockpiles 

may be the most cost-effective project type. 

Because some project costs are “fixed” (i.e., they do not vary depending on the amount of ODS 

destroyed), destroying larger volumes of ODS can lead to higher profitability.  In particular, project 

transaction costs—such as the cost of project preparation, verification, etc.—must be incurred 

regardless of the amount of ODS destroyed.  Additionally, some project implementation costs may also 

be realized irrespective of the amount of ODS collected and destroyed.  For example, setting up the 

infrastructure for a refrigerator collection program may be a one-time cost that does not depend heavily 

on the number of refrigerators collected.  These “fixed” costs mean that in some cases there may be a 

minimum amount of ODS that must be destroyed in order to have a financially viable project.   

To assist with the financial assessment, a simple Excel-based financial tool may be used, as provided as 

an attachment to this workbook.  

The profitability of the project will also strongly depend on the trading price of carbon credits verified by 

each third-party standard, and the attractiveness of ODS destruction credits to buyers. Demand in the 

voluntary market is driven not by regulation but by buyers’ interest in mitigating and offsetting their 

emissions—which is often motivated by reputational considerations.  As such, ODS projects need to be 

packaged in a way that is attractive to buyers and their stakeholders.  In particular, ODS project 

proponents may need to differentiate themselves 

from other industrial gas projects that have drawn 

criticism (and lower carbon prices) in the past, such 

as HFC-23 destruction.  A good solution here is for 

ODS destruction projects to tell a compelling story 

emphasizing that they help pay for the removal of 

GHGs that would otherwise be emitted over time if 

left unaddressed.   

From the sellers’ side of the market, uncertainty 

about carbon prices will be an ongoing challenge 

that is inherent to the carbon market. Prices 

depend on a variety of factors, including the 

standard to which the project is developed, the 

                                                           
 
19

 Most of these costs are likely to borne by the project developer (or the project financier), although some upfront costs—such 
as those to maintain ODS stockpiles in advance of project development—are usually borne by the owner of the ODS.    
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perceived robustness of the methodology used, and so on. In the past, low prices on the Chicago 

Climate Exchange (CCX) market have contributed to decisions not to move forward with an ODS 

destruction project, such as in the case of Argentina, where some CTC was instead sold to Mexico for 

feedstock use rather than destroyed in the U.S. for crediting under CCX. If project developers are 

uncertain about whether a project will earn a profit, it may not be pursued. Prices for the over-the-

counter market are not generally disclosed publicly but are available indirectly through several sources, 

including an annual report published by Ecosystem Marketplace and New Carbon Finance (available on 

www.ecosystemmarketplace.com).  

5.2. Selecting a Strategy for Project Development 

Once the decision is made to pursue an ODS destruction project, several options for structuring private-

public financing arrangements are available for government agencies in possession of unwanted ODS. 

These options include: 

 Contracting Out—The process is managed by a private sector entity with the Government 

informing the public of potential revenue streams from ODS disposal and issuing appropriate 

documentation required for disposal or export for final disposal. Under this option, ownership of 

the ODS would be transferred to a private entity, who would then develop an ODS destruction 

project, and all project revenues would be owned by the private entity. That said, some 

revenues may still accrue to the Government, if, for example, a Government chose to sell its 

ODS stockpile via an auction process. This option has the lowest administrative and cost burden 

on the Government. 

 Facilitation—The Government plays a modest administrative role and exercises its regulatory 

responsibilities while working in concert with a private sector project developer to facilitate the 

chain of identification, inventory development, collection, licensing, auctioning, registering and 

collecting/transferring revenues to the Government.  Under this option, the Government would 

need to identify and hire a project developer to develop the project on its behalf, as well as 

negotiate ownership of the final credits earned. In some arrangements, ownership of these 

credits is fully transferred to the owner of the ODS; in other arrangements, ownership of the 

credits is shared between the project developer and owner of the ODS. 

 Project Developer—In this option, a Government entity assumes responsibility for creating the 

emission reduction credits by managing and generating credit through the chain of activities 

identified above in order to generate and collect carbon revenues for the Government. This 

option has the highest administrative burden for the Government, and requires the Government 

entity to have significant capacity and experience in the voluntary carbon market, and to be able 

to cover upfront project development costs and market the credits, in anticipation of future 

revenues. While no rules restrict governments from acting as project developers, there is also 

no clear precedent for national government participation in the project development side of the 

voluntary market. Generally, government roles have tended to focus on facilitating market 

intervention through capacity building and legislation, although there is some experience with 

http://www.ecosystemmarketplace.com/
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Issuance of credits  

Registration of the project with the selected 
standard and registry 

 

Validation of the project by third party 
 

Development of the project idea note, and then 
the project design document 

 

Verification of emission reductions 

Monitoring of emission reductions 

Design of project methodology (if necessary) 
 

Approval of methodology by the selected standard 
(if necessary)   

 

How do I identify potential private sector partners? 

 Review ODS destruction projects that have been 
registered under the Reserve and VCS to identify 
the associated project developer. 

 Review carbon registries with projects in related 
areas to identify associated project developers. 
These related projects could include energy 
efficiency and leak detection projects under the 
CDM and VCS, such as the following protocols: 
VM0001, AM0060, AM0070, AM0071, AMS-III.X, 
and AMS-II.C. 

 Consider private entities located in-country with 
ODS destruction capabilities—such as cement kilns.  

 

governments serving as the project developer and coordinating entity for a programme of 

activities through CDM. If a national carbon trading system accommodates ODS destruction 

projects, however, the hurdle may be lower for Government entities serving in a project 

developer role.  

Under the first two options identified above, the 

Government can rely on a private sector entity to 

guide it through the project development 

process, as described in the next section. To 

initiate this engagement, however, a 

Government must identify and contract with a 

private sector entity. This procurement process 

must be undertaken in accordance with national 

rules and regulations. Some strategies for 

identifying potential private sector partners are 

described in the textbox to the right. 

5.3. Overview of the Project Development Process 

Whether led by a private sector project developer—or a Government entity acting as project 

developer—the development of a voluntary project generally follows a number of broad steps, as 

shown in the figure below.   

Developing a voluntary 
project involves a number of 
generic steps regardless of 
the specific standard bring 
pursued. Different 
stakeholders specific to the 
project cycle are: 

 Project developer 

 Verifier: third party in 
charge of assessing 
compliance of the project 
with the rules of the 
standard pursued 

 Standard: the specific 
authority that officially 
registers the project and 
issues credits 

 Registry: a system for 
creating, tracking, trading 
and retiring carbon credits 
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The broad steps that the project developer could take towards developing an ODS destruction voluntary 

project are further described below.    

1. Review voluntary market third-party standards and existing methodologies for selection. 

A project developer would first review the available standards to identify which one meets the needs of 

the envisioned ODS destruction project (e.g., given the standard’s rules, geographical coverage, and so 

on).  For example, currently the Reserve limit eligible projects to those that destroy ODS in the United 

States; if national regulations make it difficult to move ODS transnationally, the Reserve may not be a 

viable option.  

Currently, one protocol exists for ODS destruction under the Reserve (Article 5 ODS Project Protocol 

Version 2.0), and one exists under VCS (VM0016). If one of these methodologies is appropriate for the 

project in question (e.g., the envisioned project seems eligible under the methodology, the methodology 

seems “doable”), then the project developer can move on to the next step.  If this is not the case, 

however, then the project developer generally has two options:  

 Seek a revision or deviation to an existing methodology (if allowed), or  

 Develop a new methodology for submission and approval by the third-party standard that is 

being pursued (if the standard accepts new methodologies).  

If neither option is possible, then the project developer cannot move forward under the standard 

selected.  

2. Develop a project idea note.  

Once a methodology is selected (or approved), the project developer usually develops a project idea 

note (PIN). A PIN is not required by the third-party standards, but is often used to attract financing for a 

project. A PIN describes the project and sets out the business case for the voluntary credit project, as 

well as the additionality case. It sets out if an existing methodology is applicable to the project or 

whether a new methodology needs to be developed. It also presents the likely costs, expected number 

of credits the project would produce, the voluntary standard that would be sought, and the potential 

revenue that the sale of the credits could generate.  

Depending on the level of in-house expertise, this, and other project documentation and support, may 

be undertaken by an external consultant. 

3. Establish funding.  

The project developer has two main options for financing:  

 Funding the entire project activity itself with a view to selling the credits once the project is 

registered and the credits are issued or  
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Verification Process 

Verification of emission reductions is a critical 
step in the project development process that 
includes the following: 
 

 Testing Internal Controls 

 Conducting Substantive Testing 

 Data Validation 

 Aberrant Data 

 Reasonable Assumptions, 
Methodologies, and Calculations 

 
As such, this process should be undertaken by 
a credible third-party to ensure validation.  

 Using the PIN to attract interest from a financier. A financier could provide the capital required 

to support the project through the cycle and fund the destruction process in return for more 

favorable credit prices, or could support just the carbon costs of the project. 

4. Develop full project documentation.  

Once financing is in place, the full project documentation (i.e., the project design document or its 

equivalent, as defined by the third-party standard, describing the emission reduction activity) would be 

developed and the validation process would begin (if required).   

5. Monitor and verify emission reductions, and receive credits.  

Next is the annual monitoring and verification of emission 

reductions generated by the project by an external auditor. 

The project developer generally engages a third-party verifier 

to certify the validity of the project’s emissions reductions. 

Upon receipt of a completed verification report, the selected 

registry issues the credits.   

6. Obtain validation.  

If required by the third-party standard, the project 

documentation is also submitted for validation. If successful, 

the project is then registered under the selected standard. 

This step is not required for the Reserve. 

7. Market the credits.  

Depending on the arrangements with the financier, the credits would pass to the owner, or be shared 

between the owner and the developer, as negotiated. Project developers may then sell offsets through 

brokers to aggregators or final customers (e.g., companies or consumers looking to voluntarily offset 

their emissions). Developers may also sell to aggregators directly or onto an exchange. 
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Appendix B. Importance of Evaluation Criteria Relative to Financing Options 
 

Evaluation Criteria 

Importance for the Viability of Financing Options 

National Carbon 
Market 

VCS The Reserve 

Required Criteria 

National carbon market has been established or is under development Required NA NA 

No national capacity for ODS destruction exists AND there are no 
national regulations currently in place that limit the export of ODS 

Required Required NA 

The anticipated market price of the ODS destruction credits will be high 
enough to cover projected project costs 

NA Required Required 

There are no national regulations currently in place that limit the 
export of ODS 

NA NA Required 

Preferred Criteria 

The country is a participant in PMR Program Highly Preferred NA NA 

National capacity for ODS destruction exists Highly Preferred Preferred NA 

Regional capacity for ODS destruction exists Preferred Highly Preferred NA 

Regional or national capacity for ODS destruction has a removal 
efficiency of at least 99.9999 percent 

NA Highly Preferred NA 

Project developers have shown interest in developing an ODS 
destruction project with the material sourced from the Philippines 

Preferred Highly Preferred  Highly Preferred 
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Appendix C. Potential Project Developers 
The following list of project developers identifies companies that either have direct experience 

developing ODS destruction projects or have other relevant experience developing regional projects 

under the Reserve and/or VCS.  While not an exhaustive list, the following companies are considered to 

be the most likely to undertake development of an A5 ODS destruction project for the Philippines. 

A-Gas RemTec  
1100 Haskins Road 
Bowling Green, OH 43402 USA 
1-800-372-1301 

EOS Climate Inc. 
55 Hawthorne St, Suite 610 
San Francisco, CA 94105 USA 
800-764-8093 
info@eosclimate.com 

COOLGAS, INC. 
30045 FM 2978 
Magnolia, TX 77354 USA 
1-800-366-1356 

OEKO Service Luxembourg (O.S.L.) S.A.  
Zone Industrielle Piret, B.P. 43 
7737 Colmar-Berg, Luxembourg 
+352488216-1 

Diversified Pure Chem, LLC 
11050 South Highway 287 
Rhome, TX 76078 
817-636-2089 
sales@divpc.com 

RapRec Refrigerants 
8971 W. Bloomfield Rd. 
Peoria, AZ 85381 
877-372-7732 

Emergent Ventures India (EVI) 
5th Floor, Universal Trade Tower 
Gurgaon- Sohna Road, Sector 49 
Haryana, India, 122018 
+91-124-6653100 
contact@emergent-ventures.com 

Refrigerant Exchange Corp.  
5263 N. 4th St. 
Irwindale, CA USA 
626-338-1890 
info@refex.com 
 

Environmental Credit Corp. 
210 W. Hamilton Ave #297 
State College, PA 16801 USA 
607-288-4020 
info@envcc.com 

South Pole Carbon 
2/22 Iyara Building, 6th Floor 
Chan Road, Soi 2, Thungwatdorn 
Sathorn, Bangkok 10120 Thailand 
+ 66 2 678 89 79 
info@southpolecarbon.com 
 

 

mailto:info@eosclimate.com
mailto:sales@divpc.com
mailto:contact@emergent-ventures.com
mailto:info@refex.com
mailto:info@envcc.com
mailto:info@southpolecarbon.com
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Appendix D. Sample Terms of Reference for Project Developer 

 
 

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION 
 
 
 

DEMONSTRATION PROJECT FOR DISPOSAL 
OF UNWANTED ODS IN MEXICO (MP/MEX/11/003 and TE/MEX/12/004) 

 
 

TERMS OF REFERENCE 
 
 

FOR THE SUPPLY OF SERVICES REQUIRED FOR THE DESTRUCTION OF 
UNWANTED ODS COLLECTED IN MEXICO 

 
11th March 2013 

 
 

I. GENERAL BACKGROUND AND OBJECTIVES 
 
The 63rd Meeting of the Executive Committee of the Multilateral Fund for the Implementation of 
the Montreal Protocol (4 – 8 April 2011) approved funding for the demonstration project on ODS 
destruction in line with decision 58/19, to be implemented by UNIDO and the Government of 
France. 
 
The objective of this project is to destroy 166.7 metric tons of unwanted ODS in the refrigeration 
sector in Mexico collected during the past 8 years: it includes all categories of activities for the 
disposal of ODS, namely transport, storage and destruction. 
 
The estimated project impact reflects a total reduction of greenhouse gas emission of 997,110 
tons of CO2-equivalents. 
 
Since 2005 the Government of Mexico through the Ministry of Energy and Energy Saving Fund 
(FIDE) has successfully accelerated the replacement of old refrigeration appliances with new 
energy efficient equipment. In 2007, the Secretariat of Environment and Natural Resources 
(SEMARNAT) and UNIDO, throughout the National CFC Phase out Plan, trained and equipped 
100 collecting Centers (FIDE centers) with tools to identify and recover refrigerants gases from 
old appliances dismantled in these centers. In 2009, FIDE established the second phase of the 
program for the substitution of domestic refrigerators with the goal to replace and collect 
1,600,000 appliances until the end of 2012; the new phase includes 110 collecting centers. 
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On the other hand, in 2007 SEMARNAT and UNIDO installed a network of 14 recycling centers 
within Mexico in order to provide recovery, recycling and storage for destruction services to the 
refrigeration technicians and companies involved in the refrigeration sector. 
 
As of February 2013, the currently available stocks for destruction come from these two 
collection programs. Additionally, two pharmaceutical companies have remaining stocks of 
virgin CFC ready to send for destruction. 
 
 

II. OFFER REQUIREMENTS 
 

This Terms of Reference should be used for the preparation of a proposal to supply services 

required for the collection, transport and destruction of 74.1 tons of unwanted ODS.  

 
The destruction of unwanted ODS must be carried out in compliance with the technologies 
approved by the Technology and Economic Assessment Panel of Montreal Protocol (TEAP - 
Report of the Task Force on Destruction Technologies; 
http://ozone.unep.org/teap/Reports/Other_Task_Force/index.shtml) and meet the performance 
parameters and emissions requirements set out by TEAP, as well as comply with the applicable 
local regulations. 
 
The contract awarded company is required to carry out the transport for collection in order to 
consolidate all the quantities of ODS in one collection center which has to have all the permits 
for the management of this type of gases, including, but not limited to, hazardous waste 
management, in enough quantities to handle at least 74.1 tons. 
 
If the destruction of ODS will take place outside Mexico, the collection center selected by the 
awarded company will be responsible for all export procedures, including licenses, allowances, 
and permits to export the referred ODS. 
 
The collection and destruction of 74.1 tons of unwanted ODS has to be undertaken within one 
year starting from the date of signature of the contract related to these Terms of Reference. 
Companies must provide a detailed description of the destruction methods they will apply. 
 

If unwanted ODS are to be destroyed in order to obtain Carbon Credits, destruction has to be 

carried out through methodologies approved by the Climate Action Reserve (CAR) or the 

Verified Carbon Standard (VCS). The methodologies taken into consideration must have been 

approved before the date of publication of the present Terms of Reference on the UNIDO 

website. 

 

A. Technical Offer 

 
The proposal of destruction services offered must include the following information: 
 

1. General data of the company: 
- Name of the company 
- Address 
- Telephone 
- E- Mail  

http://ozone.unep.org/teap/Reports/Other_Task_Force/index.shtml
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- web site (if available)   
- Operation records of the company for the last 2 years, demonstrating the experience 

in the management and destruction of refrigerant gases and/or comparable 
substances. 

- Listing of qualifications and brief description of experience of the personnel to be 
assigned to the project. 

 

2. Detailed description of the destruction facility: 
- Type of ODS destruction technology approved by TEAP. 
- Location of the facility. 
- Operational procedures. 
- ODS handling and storage including safety procedures for containers and bulk 

storage tanks for refrigerants. 
- ODS identification and quantification methods applied. 
- Preparation and feeding of gas to the destruction process. 
- Feed rate range (kg/hr) of gas. 
- Emission monitoring system. 
- Treatment of gaseous and aqueous effluents (when applicable). 

 

3. Emission values of the destruction technology: 
- Destruction and Removal Efficiency of ODS. 
- Emissions of dioxins and furans. 
- Emissions of acidic gases (HCl and HF), particles and carbon monoxide. 
- Emissions of metals and other relevant pollutants. 

 

4. Information of the Collection Center: 
- Name of the Center 
- Address 
- Telephone 
- E- Mail  
- web site (if available)   
- Number of hazardous waste collection registry delivered by SEMARNAT. 
- Number of all environmental authorizations required to get the export permission of 

recovered ODS. 
- Operation records demonstrating the experience in the management of refrigerant 

gases and/or comparable substances. 
- Listing of qualifications and brief description of experience of the personnel to be 

assigned to the project. 
 

5. Information on the Transport Company for the transport of recovered ODS: 
- Name of the Transport Company 
- Address 
- Telephone 
- E- Mail  
- web site (if available)   
- Number of all authorizations required for the transport of recovered ODS within 

Mexican territory. 
 

6. Additional information: 
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- If ODS are to be destroyed in order to obtain Carbon Credits, proven track record in 
registering projects under CAR / VCS. 

 

7. Provide a Commitment Letter 

 

B. Commercial Offer 

 

Detailed description of the cost for proposed services: 

 
1. Based upon information in Annex 1, cost for transportation from the points of origin to 

the destruction facility. The quotation should include the cost of handling and the return 
of empty containers to the points of origin. 

 
2. Cost for destruction per kg, including temporal storage and handling in the destruction 

facility. 

 
3. Cost of reporting (reporting requirements are specified in Section V of this Terms of 

Reference). 

 
4. If a share or the whole of the unwanted ODS are to be destroyed in order to obtain 

carbon credits, registration cost under one of the two carbon market schemes 
considered (e.g. validation, monitoring, reporting and verification, etc.) 

 

The proposal must include a detailed time schedule for the destruction of 74.1 metric tons of 

unwanted ODS. The batches of unwanted ODS (as identified in Annex 1) have to be 

destroyed in the sequence specified in Annex 2. 

 

Companies are requested to fill the table provided in Annex 2 with an estimation of: 

 

1. Dates when each batch of unwanted ODS will be transported from its collection point (as 

detailed in Annex 1) to the destruction facility; 

 
2. Dates when each batch of unwanted ODS will be destroyed. 

 
 

III. LANGUAGE REQUIREMENTS 
 
The personnel provided by the supplier for undertaking the above-defined tasks will be required 
to have working knowledge of Spanish and English (both written and spoken); the ability to 
provide native Spanish speakers will be an asset 
 
 

IV. DELIVERABLES 
 

A. Reporting to the National Ozone Unit of Mexico 
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Destruction facilities must report on the destruction of each batch of unwanted ODS to the 
National Ozone Unit of the Government of Mexico. The information provided should include: 
 

1. General Data of the Destruction facility. 
2. Name of the Developer. 
3. Name of the Generator. 
4. Origin of the unwanted ODS. 
5. A quantity of unwanted ODS destroyed. 
6. Gas composition. 
7. Certificate of Destruction - ID number. 
8. Serial, tracking, or ID Number of all tanks for which ODS destruction occurred. 
9. Destruction dates. 

 
All this information must be registered on line through the Monitoring System provided by 
National Ozone Unit from SEMARNAT. 
 

B. Reporting to UNIDO 
 

1. The contractor shall submit a Work Plan one month after the signature of the contract. It 
should include a schedule for the planned destruction activities within the contract. The 
information should be consistent with the information given under Section III and Annex 
2 of the present Terms of Reference. 

 
2. Progress report: the contractor shall submit a progress report after the destruction of at 

least 37 metric tons of unwanted ODS, no later than 7 months after signature of contract. 
The report has to contain the data of the destroyed ODS as set out under the reporting 
criteria to the National Ozone Unit. 

 
3. Draft final report: the contractor shall submit a draft final report after the complete 

destruction of the 74.1 metric tons of unwanted ODS. The report has to contain the data 
of the destroyed unwanted ODS as set out under the reporting criteria to the National 
Ozone Unit. 

 
4. Final report: the contractor shall submit a final report at the end of the contract and 

should incorporate comment from UNIDO. 
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V. RECOMMENDED TABLES OF SCOPE OF SERVICES 
 
UNIDO RFP reference No. 
Scope of services 
 

Technical table 
   

  UNIDO REQUIREMENTS              TO BE COMPLETED BY THE INVITEE 

Item  Name and required parameters Compliance*)  Remarks**) 

    yes/no  

1 General data from the company   

2 
Detailed description of the destruction 
facility and certification   

3 
Emission values of the destruction 
technology   

4 Additional information   

5 Provide a Commitment Letter   

   
*) compliance must be confirmed in detail in the by the 
contractor’s  offer and technical documentation and will be 
verified by UNIDO during technical evaluation;  
**)if not compliant with UNIDO’s required parameters, the 
invitee must indicate his parameters in this column  

 

 
 
Commercial table 
    

  UNIDO REQUIREMENTS                TO BE COMPLETED BY THE INVITEE 

Item  Name and required parameters Quantity unit price  total item price 

      currency currency 

1 Transportation costs as per Annex 1    

2 
Cost for destruction per kg including 
storage and handling 

 
  

3 Cost of reporting    

4 
Cost of registration of destruction 
activities under a voluntary carbon 
market scheme, if applicable 

 
  

     

 Total price:    
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VI. EVALUATION CRITERIA 
 
The company has to provide 
 

1. General Data from the company 
2. Detailed description of the destruction facility and certification 
3. Emission values of the destruction technology 
4. Commitment letter 
5. Transportation costs 
6. Cost for destruction per kg including storage and handling 
7. Cost of registration of destruction activities under a voluntary carbon market scheme, 

if applicable 
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EXECUTIVE SUMMARY 
 
This  document  provides  guidance  for Ozone Officers  in  low  volume HCFC‐consuming  countries 
(LVCs)  to  help  them  understand  how  to  seek  financing  outside  of  the  Montreal  Protocol’s 
Multilateral Fund  to achieve  the  climate  co‐benefits  indicated  in  their national HCFC Phase‐out 
Management  Plans  (HPMPs).  LVCs  have  certain  characteristics  that  are  unique  to  their 
circumstances  that  can  make  accessing  additional  this  financial  support  for  HCFC  phase‐out 
projects particularly challenging, however  the experience of some developing countries and  the 
resource mobilisation projects of the Multilateral Fund’s Implementing Agencies demonstrate that 
is  possible.  The  vast majority  of  the  HCFCs  consumed  in  LVCs  still  remains  to  be  phased  out 
through  Multilateral  Fund  projects,  and  since  HCFCs  both  deplete  the  ozone  layer  and  are 
greenhouse gases, LVCs have a clear opportunity  to develop phase‐out projects  that meet both 
ozone  and  climate  protection  goals.  Significant  cost  savings  for  equipment  owners  and 
governments can result when HCFC phase‐out projects are designed to provide climate benefits. 
In  order  to  develop  such  funding  proposals,  it  is  important  for  HCFC‐related  activities  to  be 
expressed in terms understandable by organisations that are used to climate change concepts and 
terminology,  i.e. describing HCFCs as greenhouse gases using carbon dioxide equivalent (CO2‐eq) 
emissions. When  developing  a  resource mobilization  plan,  Ozone  Officers  should  identify  the 
potential  climate  benefits  in  the  servicing  sector  and  understand  who  could  benefit,  i.e.  the 
consumer, the equipment owner, the government and/or the environment.   Climate co‐benefits 
are  frequently driven by  increased energy efficiency  in equipment using alternatives  for HCFCs. 
There  is a range of potential sources of financial support for climate co‐benefits projects that an 
Ozone Officer should consider, including mainstreaming through Official Development Assistance, 
global level financial institutions with climate programmes, regional financial institutions that support 
climate benefits, government  support  for  climate benefits as bilateral donors, and private  sector 
support. A step‐by‐step guide for an Ozone Officer includes understand the refrigeration servicing 
sector,  potential  climate  co‐benefits  and  possible  barriers;  persuading  management  to  seek 
climate  co‐financing  for  the  HCFC  phase‐out;  meeting  with  bilateral  donors,  international 
organizations and regional organisations that work in your country, making a compelling proposal, 
and preparing for discussions with potential donors. 
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LIST OF ACRONYMS 
 
ACSP     African Carbon Support Programme 
ADB    Asian Development Bank 
AfDB     African Development Bank 
CAS    Country Assistance Strategy 
CDB    Caribbean Development Bank 
CDM    Clean Development Mechanism 
CER    Certified emission reduction 
CFC     Chlorofluorocarbon 
CFU    Carbon Finance Unit 
CIF     Climate Investment Funds 
CO2‐eq     Carbon dioxide equivalent emissions 
EBRD     European Bank for Reconstruction and Development 
ECA    Europe and Central Asia 
EER    Energy efficiency rating 
GEF    Global Environment Facility 
GHG    Greenhouse gas 
GWP    Global warming potential 
HC     Hydrocarbon 
HCFC     Hydrochlorofluorocarbon 
HFC     Hydrofluorocarbon 
HFO    Hydrofluoroolefin 
HPMP    HCFC Phase‐out Management Plan 
HVAC&R   Heating, ventilation, air conditioning, and refrigeration   
IADB     Inter‐American Development Bank 
IDA     International Development Association 
IDBI     Industrial Development Bank of India 
IEA    International Energy Agency 
IFC    International Finance Corporation 
IPCC     Intergovernmental Panel on Climate Change 
LVC    Low volume HCFC consuming country 
MDG     UN Millennium Development Goal 
MT    Metric tonnes 
NOU    National Ozone Unit 
ODA    Official Development Assistance 
ODP    Ozone Depleting Potential 
ODS    Ozone depleting substance 
OECD    Organisation for Economic Co‐operation and Development 
PRSP     Poverty Reduction Strategy Paper 
RAC    Refrigeration and air conditioning 
SE4ALL     Sustainable Energy for All Initiative 
SEFA     Sustainable Energy Fund for Africa 
SIDS    Small Island Developing States 
TEAP     Technology and Economic Assessment Panel 
UNDAF    UN Development Assistance Framework 
UNDP    United Nations Development Programme 
UNEP    United Nations Environment Programme 
UNFCCC    UN Framework Convention on Climate Change 
UNIDO    United Nations Industrial Development Organisation 
VLVC    Very low volume HCFC consuming country 
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FINANCING OPTIONS TO ADDRESS CLIMATE CO‐BENEFITS 
FOR HCFC PHASE‐OUT IN LVCS WITH SERVICING SECTOR ONLY 

 
 
 

 
SETTING THE SCENE  
 
The UNEP report, HFCs: A Critical Link  in Protecting Climate and the Ozone Layer,1 set the scene 
with  respect  to  the  rapid  growth  of  hydrofluorocarbons  (HFCs)  as  the main  replacements  for 
hydrochlorofluorocarbons  (HCFCs) under  the Montreal Protocol on Substances  that Deplete  the 
Ozone  Layer.    It  states  that  the ozone‐depleting  substances  (ODS) being phased out under  the 
Montreal Protocol, such as chlorofluorocarbons  (CFCs) and HCFCs, are not only ozone‐depleting 
but are also potent global warming gases.  While the HFC replacement chemicals used in products 
such as refrigerators and air conditioners and do not deplete stratospheric ozone, many of them 
are also extremely powerful global warming gases that will have an adverse impact on the climate 
if their use as alternatives to HCFCs remains significant.  Alternatives for HCFCs in refrigeration and 
air  conditioning  (RAC) applications  that have  less  impact or no  impact at all on  the  climate are 
being developed and used throughout the world as Parties to the Montreal Protocol  implement 
their HCFC Phase‐out Management Plans (HPMPs). 
 
In developing countries with low and very low HCFC consumption, the challenges faced by Ozone 
Officers  in meeting  the  HCFC  phase‐out  targets may  be more  easily met  if  the  opportunities 
available through financial support for projects that benefit the climate are understood and acted 
on. This document aims to explain what climate‐related resource mobilization means and how  it 
can  help  an  Ozone  Officer  in  a  low‐volume  consuming  country  (LVC)  or  very  low  volume 
consuming country (VLVC)2 meet the HCFC phase‐out targets with financial assistance from both 
the  Multilateral  Fund  for  the  Implementation  of  the  Montreal  Protocol  and  other  financial 
institutions and mechanisms. Ozone protection projects can be  linked with activities to enhance 
energy  efficiency  and  reduction  of  greenhouse  gas  (GHG)  emissions,  thereby  achieving  a  dual 
benefit of ozone protection and climate change mitigation. The document provides guidance on 
how a LVC can seek financial support to both phase out HCFCs in the refrigeration servicing sector 
— which  includes  both  the  refrigeration  and  air  conditioning  sub‐sectors —  through  projects 
result  in reduced energy consumption and meet a country’s climate, environmental and health‐
related goals and objectives. 
 
 
 

                                                            
1 UNEP, HFCs: A Critical Link in Protecting Climate and the Ozone Layer A UNEP Synthesis Report (November 2011), 
http://www.unep.org/dewa/portals/67/pdf/HFC_report.pdf 
2 Although there are sometimes considerable differences between low‐volume and very‐low volume consuming 
countries, for the purposes of this document the term LVC will be used henceforth as a generic term for both types of 
countries. 
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INTRODUCTION   
 
During its 60th meeting, the Executive Committee of the Multilateral Fund agreed under Decision 
60/44 that for HCFC phase‐out projects to achieve the 2013 and 2015 HCFC phase‐out compliance 
targets,  it would provide additional funding of up to 25% above the cost effectiveness threshold 
for  projects,  when  needed  for  the  introduction  of  low  global  warming  potential  (GWP) 
alternatives. This provision thus encourages Article 5 countries to use replacements for HCFCs  in 
their RAC investment projects that have  less  impact or no  impact on climate – thereby achieving 
climate co‐benefits.  
 
Given  that  this  additional  funding  of  up  to  25%  related  to  climate  benefits  is  not  available  to 
Parties  with  no  HCFC manufacturing  sector,  the  Parties  that  are  LVCs  need  information  and 
guidance  on  how  to  access  additional  funding  and  support  for  their  HCFC  phase‐out.  In 
recognition of this need, the Executive Committee, through Decision 63/22 (a), approved separate 
resource mobilization projects for each of the four  implementing agencies: UNDP, UNEP, UNIDO 
and the World Bank. The project approved for UNEP, entitled “Resource mobilization to address 
climate  co‐benefits  for  HCFCs  phase‐out  in  LVCs  with  servicing  sector  only,”  includes  two 
elements: a paper on  financing options  (i.e.  this document) and  four regional workshops on co‐
financing.3   
 
In  preparation  for  the  UNEP  resource mobilization  project,  the  final  reports  of  the  resource 
mobilization projects of UNDP, UNIDO and the World Bank proved to be useful.  In addition, UNEP 
sought and received advice from the other Implementing Agencies in relation to their experiences 
working with National Ozone Units (NOUs)  in LVCs who were seeking opportunities for resource 
mobilization.  The  regional  workshops  on  co‐financing  also  provided  an  opportunity  for 
participants  in LVCs to voice their needs  in relation to resource mobilization and to provide their 
inputs to this document.4   
 
This document is designed as guidance for Ozone Officers in LVCs to help them understand how to 
approach  financing options  to achieve climate co‐benefits of  the HCFC phase out. Although  this 
document  is  specifically  targeted  to  assist  LVCs  that  only  consume  HCFCs  for  servicing  RAC 
equipment, the document should be useful to all LVCs.  It is intended to provide practical steps to 
guide Ozone Officers on how  to  identify  support  for  the  climate  co‐benefits of  their HPMPs.  It 
takes a step back and describes LVCs and the challenges and opportunities Ozone Officers in LVCs 
may  face  in  identifying  and  accessing  support  to  address  climate  co‐benefits.  The  paper  then 
outlines what climate benefits are possible in refrigeration servicing.  It introduces the concept of 
co‐financing and the various  institutions that can provide support to LVCs as they phase out the 
HCFCs.    Finally,  it  demonstrates  how  to  prepare  for  discussions  on  co‐financing with  potential 
donors to address climate co‐benefits during the HCFC phase‐out. 
 
The paper is divided into the following six sections: 

                                                            
3 For background about UNEP’s resource mobilization project, see Annex 1. 
4 See Annex 2. 
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1.  Phase‐out  schedule  for  HCFCs.  The  HCFC  phase‐out  schedule  for  developing  countries  is 
outlined. 
 
2. Description of LVCs with  refrigeration servicing sector only.   Countries with  low or very  low 
consumption of HCFCs are LVCs are the focus of the paper, in particular with and those with RAC 
servicing sector only.  They are listed and described along with their unique challenges in relation 
to accessing financial support to implement their HPMPs. 
 
3. Progress so far on HCFC Phase‐out in LVCs with servicing only and what that means in terms 
of climate. This section reviews the data available on HCFC phase‐out in LVCs with a RAC servicing 
sector only  and  sets out how much more must be  achieved.    It  also discusses how  to  express 
HCFCs as greenhouse gases to set the stage for seeking climate benefits in HPMPs.  
 
4. An overview of alternatives for HCFCs in refrigeration and air conditioning.  The substitutes for 
HCFCs  in  the  RAC  sector  are  briefly  introduced  in  this  section  along with  a  review  of  how  to 
achieve climate benefits  in  the HCFC phase‐out as  it relates  to  the servicing sector. This section 
also makes  the  case  for  seeking  financing  to  support  climate  benefits when  implementing  the 
HPMPs.  
 
5.  Financing  options  available  to  LVCs  seeking  support  for  climate  benefits.  This  section 
introduces climate financing institutions that are options for LVCs, seeking support outside of the 
Multilateral Fund for climate co‐benefits. It describes the kinds of support provided by the various 
financing institutions specific to an LVC.  
 
6. Guide to Ozone Officers for accessing co‐financing. This part of the financing options paper is 
intended  to  be  used  as  a  step‐by‐step  guide  for  an  Ozone  Officer  on  how  to  move  from 
understanding  the opportunities  that  climate  co‐benefits  can offer  through  to putting  resource 
mobilization into practice. 
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1. PHASE‐OUT SCHEDULE FOR HCFCs 
 

In  September  2007,  the  Parties  to  the Montreal  Protocol  agreed  to  accelerate  the  phase‐out 
schedule  for  HCFCs  through  Decision  XIX/6.  The  schedule  for  developing  countries  operating 
under Article 5 of the Protocol (Article 5 countries5) is presented in Table 1.  
 

Table 1: HCFC Phase‐out Schedule for Article 5 Parties 
 

Schedule Year

Baseline  Average of 2009 and 2010

Freeze   2013

90% (reduction of 10%)  2015

65% (reduction of 35%)  2020

32.5% (reduction of 67.5%)  2025

Annual average of 2.5%  2030 to 2040

0% (reduction of 100 %)  2040

 
Decision XIX/6 also: 

 Directed  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;  

 Encouraged  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 considerations6; and 

 Agreed that the Executive Committee, when developing and applying  funding criteria  for 
projects and programmes, would 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 
(GWP), energy use and other relevant factors. 
 

2. DESCRIPTION OF LVCs WITH REFRIGERATION SERVICING SECTOR ONLY  
 
Countries with low or very low consumption of HCFCs are LVCs including those with refrigeration 
servicing only are the main  focus of this  financing options paper.   The characteristic of LVCs are 
described  in  this  section, along with  their unique  challenges with  respect  to accessing  financial 
support to implement their HPMPs. 
 

                                                            
5  Any  Party  to  the Montreal  Protocol which  is  a  developing  country  and whose  annual  level  of  consumption  of 
chlorofluorocarbons (CFCs) and halons is less than 0.3 kilograms per capita. 
6 See Section 4.   
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During  the  current  HCFC  phase‐out  stage,  for  the  purpose  of  Multilateral  Fund  projects, 
developing  countries  are  classified  according  to  their  annual  levels  of  HCFC  consumption.  
Executive Committee decision 60/44  (xiii) defines an Article 5  country as a  LVC  if  it has a  total 
HCFC  consumption  of  up  to  360 metric  tonnes  (MT)  or  19.8 Ozone Depleting  Potential  (ODP)  
tonnes  in  the  servicing  sector.  The  HCFC  baseline  established  under  the  HPMP  is  used  to 
determine whether the country meets the 360 MT threshold.  If a country has HCFC consumption 
in the servicing sector and  in manufacturing, and the total consumption  is still  less than 360 MT, 
then it is still considered an LVC. 
 
All countries consume HCFCs in the RAC sector for servicing existing equipment. The focus of this 
paper  is  the  LVCs  that  consume  HCFCs  only  for  servicing  in  the  RAC  sector  –  and  do  not 
manufacture  products  containing HCFCs  or  have  a  foam manufacturing  component.    The  term 
“refrigeration and air conditioning” includes domestic, commercial and industrial refrigeration and 
domestic, commercial and mobile air conditioning.    
 
There are 59 LVCs with servicing only, as follows:   
 
Albania 

Angola 

Bahamas 

Barbados 

Bhutan 

Brunei Darussalam 

Burundi 

Cambodia 

Cape Verde 

Central African Republic 

Chad 

Comoros 

Congo 

Cook Islands 

Djibouti 

Dominica 

Equatorial Guinea 

Eritrea 

Ethiopia 

Fiji 

Gambia 

Georgia 

Grenada 

Guinea‐Bissau 

Guyana 

Haiti 

Kiribati 

Lesotho 

Liberia 

Malawi 

Mali 

Marshall Islands 

Micronesia,  Federated  States 
of 

Moldova, Rep 

Mongolia 

Montenegro 

Mozambique 

Nauru 

Nepal 

Niue 

Palau 

Papua New Guinea 

Saint Kitts and Nevis 

Saint Lucia 

Saint Vincent and the 
Grenadines 

Samoa 

Sao Tome and Principe 

Serbia 

Sierra Leone 

Solomon Islands 

South Sudan 

Suriname 

Tanzania, Republic of 

Timor Leste 

Tonga 

Turkmenistan 

Tuvalu 

Vanuatu 

Zambia 

 
In line with the Multilateral Fund document Minimizing Adverse Climate Impact of HCFC Phase‐out 
in the Refrigeration Servicing Sector7 the term “refrigeration servicing sector” principally describes 
only  the  service  of  existing  refrigeration  equipment.  In  reality,  technicians’  expertise  is  also 

                                                            
7  Document UNEP/OzL.Pro/ExCom/72/42, http://www.multilateralfund.org/72/English/1/7242.pdf . This document 
provides useful information and considerations about the refrigeration servicing sector that is relevant for current and 
future HPMPs. UNEP recommends that all Ozone Officers read this document. 
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frequently  used  for  the  additional  task  of  assembly,  installation,  initial  charging  and 
commissioning of new refrigeration equipment, and in particular when such equipment is custom‐
made  for  specific  installations  (e.g.  supermarkets,  refrigerated  transportation,  etc).  The  initial 
refrigerant  charge  in new  systems has an estimated  share between 20  to 60 per  cent of HCFC 
servicing‐sector consumption for most countries.  
 
There  is almost no data regarding the distribution of service‐sector consumption between actual 
service and assembly/  installation/  initial charging/ commissioning.  In fact, HCFC‐22 uses related 
to the  installation and  initial charge of refrigeration equipment  is absent from almost all HPMPs. 
The main difference between the two groups of tasks  is that  in many cases  in which the service 
sector  is  performing  assembly,  installation,  initial  charging  and  commissioning,  the  choice  of 
technology  is  not  limited  by  an  already  existing  system.  In  comparison,  the  actual  servicing  of 
refrigeration equipment provides only  a  limited possibility of  changing  the  technology  selected 
when  the equipment was procured, as each  refrigeration  system has been  specifically designed 
for  one  refrigerant.    Despite  this,  for  the  purpose  of  this  document  on  financing  options, 
“servicing” includes retrofitting/conversions.8   
 
All Article 5  countries  face  challenges  in phasing out HCFCs –  challenges  that differ  from  those 
faced  in  the CFC phase‐out. Actual consumption of HCFCs  in MT has exceeded  the peak of CFC 
consumption by 200%.  In terms of impact, however, the ODP of HCFCs is only 10‐20% that of the 
ODP  of  CFC‐11/12.  This  implies  that  more  phase‐out  interventions  and  investments  will  be 
required  to  accomplish  the  same  level of ODP  reductions achieved  for CFCs.    Further, because 
most HCFC consumption is in the RAC sector, the fleet of HCFC‐dependent equipment world‐wide 
will continue to be dependent on HCFCs for servicing, despite that the upcoming control measures 
under the Montreal Protocol will limit HCFC supply.  An added challenge is that many HCFC‐using 
enterprises and households own equipment that is far from the end of its product life as a result 
of recent conversion from CFC use.9 
 
Other challenges to transforming HCFC consuming sectors are the low price of HCFCs as compared 
to alternatives and the degree of availability of affordable alternative technologies for developing 
countries. The price of HCFC‐22 in particular has remained low and is expected to remain so in the 
foreseeable future.10  

                                                            
8 Executive Committee Decision 72/17 states that “anyone engaging in retrofitting HCFC‐based refrigeration and air‐
conditioning equipment to flammable or toxic refrigerants and associated servicing, does so on the understanding 
that they assume all associated responsibilities and risks.” New equipment that is specifically designed to use 
flammable refrigerants can be appropriate options to replace HCFCs in developing countries, and should be 
considered. However, due to safety concerns, UNEP’s Compliance Assistance Programme cautions on the conversions 
(i.e. retrofits or drop‐ins) of existing refrigeration and air conditioning equipment ‐ or any existing equipment with 
large charge size ‐ to use flammable refrigerants which include, but are not limited to, hydrocarbons.  
9 Leveraging Support for HCFC Phase‐out: Opportunities and Modalities for Pursuing Linkages with the Climate Change 
Agenda. Montreal Protocol Operations, Environment Department, The World Bank. 
www.worldbank.org/montrealprotocol www.carbonfinance.org  
10 Leveraging Support for HCFC Phase‐out: Opportunities and Modalities for Pursuing Linkages with the Climate 
Change Agenda. Montreal Protocol Operations, Environment Department, The World Bank. 
www.worldbank.org/montrealprotocol www.carbonfinance.org 
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Unlike  other  Article  5  countries,  LVCs  have  certain  characteristics  that  are  unique  to  their 
circumstances  that can make accessing additional  financial support  for HCFC phase‐out projects 
particularly challenging.  A few of these circumstances are described below: 

o It  is  difficult  to  design  “one  size  fits  all”  solutions.    As  a  group,  LVCs  vary widely with 
respect to geography, capacity to diagnose problems and design appropriate solutions, and 
economic, social, and environmental conditions.   
Possible solution: From the initial project concept through the proposal drafting stages, the 
Ozone  Office  should  tailor  the  proposal  to  specific,  articulated  national  need  and 
circumstances,  involving a wide consultative process with national stakeholders to ensure 
a proper design.  

o Many  LVCs  do  not  have  national  or  regional  facilities  for  disposal/destruction  of waste 
ODS. Waste ODS must be transported resulting in high costs, an important factor in project 
implementation. 
Possible  solution:  If  the  resource mobilisation  project  includes  ODS  disposal,  take  such 
costs  into consideration and determine  if  there are  less expensive or alternative ways  to 
address the waste issue. Alternatively, consider approaching the waste issue on a regional 
basis or finding private sector companies that are willing to take the waste at no cost (e.g. 
to reclaim and re‐sell).  

o LVCs by definition consume small amounts of ODS so there will be few, if any, “economies 
of  scale”  available  to  reduce  the  cost  of  implementation  actions.    The  costs  to  reduce 
HCFCs in an LVC, on a per tonne basis, will be intrinsically more expensive than in a country 
that has higher consumption. From a climate change point of view, it also means that LVCs 
face  a  mitigation  quandary  due  to  low  GHG  emissions  baselines  that  limit  access  to 
financing that is available from financial institutions devoted to supporting projects related 
to climate change. 
Possible  solution: Consider  joint  actions with  other  countries  in  the  region  to  achieve  a 
sufficiently  large  level  of  consumption  (e.g.  a  regional  project).  Alternatively,  by  joining 
other  larger  initiatives  already underway  (e.g. energy  efficiency programmes),  the HCFC 
component could “tag along” with a larger project and thus avoid the need for an economy 
of scale related only to the HCFC component. 

o LVCs  rely  heavily  on  costly  petroleum‐based  fuels  for  power  generation.    Since 
refrigeration  and  air‐conditioning  alone  accounts  for  40%‐60%  of  total  electricity 
consumption  in  developing  countries,  the  power  requirements  and  cost  of  power  for 
refrigeration  and  air  conditioning  in  a  LVC  can  be  prohibitive  for  the  consumer  and 
equipment  owner.   With  projected  increasing  global  demand  for  refrigerators  and  air 
conditioners, governments  in LVCs  face power generation capacity  issues along with  the 
costs that developing more capacity brings. 
Possible  solution:  Use  this  fact  to  your  advantage  when  making  the  argument  for  a 
resource mobilisation proposal. By  including energy efficiency components  in  the project 
proposal,  the  project  outcome  will  reduce  the  need  for  power  generation  and  fuel. 
Alternatively, consider adding components on renewable energy to the HCFC project (e.g. 
solar air conditioning). 
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o An LVC may have difficulty attracting financial support for its projects.  It can be difficult for 
financial  institutions  to  support projects  in an LVC  if  the  institution’s administrative  fees 
assessed as a percentage against a small project are insufficient to cover the actual costs of 
the administrative support. 
Possible solution:  This is a reality and must be taken into account during the design stage. 
Discuss  with  your  Director  ways  in  which  the  project  could  be  combined  with  other 
projects to have sufficient project size that  is sufficient to justify the administrative costs. 
Donors may also have special administrative provisions for smaller countries. 

o Ozone Officers  in  LVCs may not have experience  in  resource mobilisation  since  it  is not 
their  traditional  role.  Typically  there  are  limited  human  and  institutional  resources 
available  in  LVCs  for  activities  such  as  investigation  into  options,  donor  consultations, 
preparation of proposals and establishment of national mechanisms (if needed) to receive 
funds. 
Possible solution:   Within your  limits,  test  the waters by pursuing one of  the climate co‐
benefits  activities  indicated  in  your  country’s HPMPs.    This will  build  your  capacity  and 
provide you with a baseline about how much time and effort is really involved. Consider it 
a learning experience. 
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3. PROGRESS SO FAR ON HCFC PHASE‐OUT IN LVCs WITH SERVICING ONLY AND WHAT THAT 
MEANS IN TERMS OF CLIMATE   
 
This section reviews the available data on HCFC phase‐out in LVCs with servicing only and sets out 
how much more must be achieved.   It also discusses how to express HCFCs as greenhouse gases 
and makes the case for how seeking financing that has climate benefits when  implementing the 
HPMP can open doors to financial support to supplement the Multilateral Fund.   
 
According  to Montreal Protocol Article 7 data,  LVCs with  servicing only  consume  four  types of 
HCFCs for RAC servicing: 

 HCFC‐22  is used as a  refrigerant  in  several applications  such as unitary air  conditioners, 
cold  storage,  retail  food  refrigeration  equipment,  chillers,  and  industrial  process 
refrigeration.  

 HCFC‐123  is  used  in  the  RAC  sector mainly  in  centrifugal  chillers  for  industrial  process 
refrigeration and commercial comfort air conditioning.   

 HCFC‐124 is minimally used as a refrigerant; its primary use as a refrigerant is in blends in 
industrial processes and transport refrigeration equipment.    It  is used as a component  in 
mixtures  in some CFC‐12 drop‐in  replacements.  It  replaces CFC‐114  in some heat pumps 
and special air conditioning equipment. 

 HCFC‐142b is used as a refrigerant only as a component of a few refrigerant blends. While 
HCFC‐142b refrigerant blends are approved as acceptable substitutes for CFC refrigerants 
in some end‐uses, their use  is small and declining.     R‐409A (composed of HFC‐125, HFC‐
134a and HFC‐142a) is the most common refrigerant blend using HCFC‐142b.  

 
Table  2  indicates  the  current  status  of  consumption  in  LVCs with  servicing  only  for  the major 
HCFCs,  based  on  the most  recent  data  reported  by  countries  under Article  7  of  the Montreal 
Protocol.  The table also presents the quantity of HCFCs planned to be phased out by Multilateral 
Fund‐supported  projects  that  are  currently  being  implemented,  plus  the  remaining  quantity of 
HCFCs still to be phased‐out (i.e. the difference of the first two columns).  
 

Table 2. HCFC consumption status in LVCs with servicing only 
 

Substance  Consumption baseline 
(MT) 

 

Quantity of HCFCs 
being phased out 
through approved 
projects (MT) 

 

Quantity of HCFCs 
remaining to be phased 
out through approved 

projects (MT) 
 

HCFC‐22  209.36 82.23 127.13

HCFC‐123  .02 0.00 .02

HCFC‐124  .01 .01 .01

HCFC‐142b  1.81 1.11 .70

Total  211.2 83.35 127.86
Source: Ozone Secretariat, Article 7 data 

 
Based on these data, it is clear that 60% of the HCFC‐22, which is the vast majority of the HCFCs in 
LVCs with servicing only, remains to be phased out through Multilateral Fund projects.   Because 
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HCFCs both deplete  the ozone  layer and are greenhouse gases, LVCs with servicing only have a 
clear opportunity  to develop phase‐out projects  for  the  remaining 60% of  the HCFCs  that meet 
both ozone and climate goals.  As will be shown in Sections 4 and 5 of this paper, significant cost 
savings  for  equipment  owners  and  governments  result  when  HCFC  phase‐out  projects  are 
designed  to  provide  climate  benefits.  The Montreal  Protocol  thus  has  a major  opportunity  to 
achieve even more significant climate co‐benefits than it has already so far (see box 1). 

 

 
 

In order to develop projects with climate benefits, as a first step,  it  is  important for HCFCs to be 
expressed in terms understandable by organisations that are used to climate change concepts and 
terminology,  i.e. describing HCFCs as greenhouse gases using carbon dioxide equivalent (CO2‐eq) 
emissions.  To translate HCFCs into a metric that will be understood in relation to climate change, 
the global warming potential or GWP  (see box 2) of each specific HCFC  is used  to calculate  the 
“Carbon Dioxide equivalent (CO2‐eq) emissions” of each HCFC.11 Since some greenhouse gases are 
more potent  and have  a higher GWP  than others, emissions of  greenhouse  gases  are  typically 
expressed as CO2‐eq emissions to allow a direct comparison of their impacts on climate. 

 

 
 
Carbon dioxide has a GWP of 1, whereas  the HCFCs consumed  in LVCs have significantly higher 
global warming potentials:  

 

                                                            
11 Intergovernmental Panel on Climate Change (IPCC), Fourth Assessment Report (AR4), Working Group 1, Chapter 2, 
Changes in Atmospheric Constituents and in Radiative Forcing, Table TS.2. Lifetimes, radiative efficiencies and direct 
(except for CH4) global warming potentials (GWP) relative to CO2. {Table 2.14} 
http://www.ipcc.ch/publications_and_data/ar4/wg1/en/tssts‐2‐5.html  

HCFC‐123 
GWP = 77

HCFC‐124  
GWP =609

HCFC‐22  
GWP = 1810

HCFC‐142b 
GWP =2310

Box 1: The climate benefits of the Montreal Protocol
The  1987 Montreal  Protocol  on  Substances  that  Deplete  the  Ozone  Layer  called  for  the 
phase‐out of the global production, consumption, and emissions of ODSs that are also potent 
greenhouse gases that contribute to climate change. The climate protection already achieved 
by  the  Montreal  Protocol  alone  is  far  larger  than  the  reduction  target  of  the  first 
commitment period of the Kyoto Protocol.  

Box 2: Global Warming Potential (GWP) 
The  GWP  represents  how  long  GHGs  remain  in  the  atmosphere  and  their  relative 
effectiveness in absorbing outgoing thermal infrared radiation. It is a relative index that 
enables  comparison of  the  climate effect of  the emissions of various GHGs and other 
climate changing agents like ODS. Carbon dioxide is chosen as the reference gas and ODS 
that are greenhouse gases  like HCFCs can be translated  into carbon dioxide equivalent 
emissions (CO2‐eq). A GWP value calculated for a time horizon of 100 years is known as 
“100‐year GWP.” 
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For reference, the GWP of HFC‐134a, which is one of the main alternatives for HCFC‐22 identified 
in the HPMPs of LVCs, is 1430.  
 
To calculate the CO2‐eq for HCFCs, the metric tonnes of the different HCFCs are multiplied by their 
specific GWP.   

HCFC MT x GWP = CO2‐eq 
 
Table 3 presents the total CO2‐eq emissions for HCFCs in the LVCs with servicing only in terms of 
the baseline, the quantity of HCFCs already being phased out through approved projects and the 
remaining quantity of HCFCs  that can be  incorporated  into phase‐out projects  that can achieve 
climate benefits. 

 
Table 3. CO2‐eq emissions of HCFCs in LVCs with servicing only, based on their GWPs12 

 

Substance  Consumption 
baseline (MT) 

Consumption 
baseline 

expressed in 
CO2‐eq 

emissions 

HCFCs being 
phased out 
through 
approved 
projects 

expressed in 
CO2‐eq 

emissions 

HCFCs 
remaining to 
be phased out 

through 
approved 
projects 

expressed in 
CO2‐eq 

emissions 

HCFC‐22  209.36 378,941.60 148,836.30  230,105.30

HCFC‐123  .02 1.50 00  1.50

HCFC‐124  .01 6.10 6.10  6.10

HCFC‐142b  1.81 4,181.10 2,564.00  1,617.00

Total  211.20 383,130.30 151,406.40  231,729.90

 
The 59 LVCs with servicing only have a significant quantity CO2‐eq emissions of HCFCs remaining to 
be  phased‐out  and  from which  climate  benefits would  be worth  pursuing.  To  support  Ozone 
Officers  in  their  efforts  to  design  projects  that  bring  climate  benefits  and  attract  financial 
assistance  for  their  projects,  the  next  two  sections  present  information  and  guidance  on  the 
current  status  of  HCFC  alternatives,  potential  climate  benefits  from  the  HCFC  phase‐out  and 
sources of financial support outside of the Multilateral Fund.  
   

                                                            
12 Most current Montreal Protocol Article 7 data and Intergovernmental Panel on Climate Change (IPCC), Fourth 
Assessment Report (AR4), Working Group 1, Chapter 2, Changes in Atmospheric Constituents and in Radiative Forcing, 
Table TS.2. Lifetimes, radiative efficiencies and direct (except for CH4) global warming potentials (GWP) relative to 
CO2. {Table 2.14} http://www.ipcc.ch/publications_and_data/ar4/wg1/en/tssts‐2‐5.html 
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4. OVERVIEW OF ALTERNATIVES FOR HCFC IN REFRIGERATION AND AIR CONDITIONING  

 
The alternatives  for HCFCs  in  the RAC  sector are briefly  introduced  in  this  section along with a 
review of how  to  achieve  climate benefits  in  the HCFC phase‐out  as  it  relates  to  the  servicing 
sector, through the selection of appropriate alternatives.  This section makes the case for seeking 
financing to support climate benefits when implementing the HPMP.  
 
It is important that the HCFC phase‐out under the Montreal Protocol does not add to the 
deterioration of the climate through the use of HFCs that are potent greenhouse gases.  The May 
2011 Progress Report of the Technology and Economic Assessment Panel stated that “the 
challenge is to phase out HCFCs while avoiding high‐GWP HFCs and while achieving high energy 
efficiency using technology that is safe and environmentally acceptable.”13 The Executive 
Committee encourages Article 5 countries during the implementation of their HPMPs to consider 
measures to facilitate the introduction of energy efficient and climate friendly alternatives.14 
 
According to Minimizing Adverse Climate Impact of HCFC Phase‐out in the Refrigeration Servicing 
Sector, when it comes to HCFC phase‐out in the refrigeration servicing sector, adverse impacts on 
the  climate  refers  to  an  increase  in  emissions  of  GHGs  (expressed  in  CO2‐eq.  emissions) with 
respect to whatever is the current situation.  
 
Emissions can change with respect to “direct” emissions from the refrigeration sector that occur 
when GHG  refrigerants are  released  in  substantial quantities during manufacturing,  installation, 
servicing  and  decommissioning/replacement  of  refrigeration  equipment.  The  emissions  per 
system tend to increase with increasing refrigerant charge of the equipment and increasing repair 
of  the  refrigeration  cycle. Many  of  the  refrigerants  that  are  GHGs  have  high  global warming 
potential. 
 
Emissions  can  also  change with  respect  to  “indirect”  emissions  from  the  refrigeration  sector. 
Indirect emissions are those released by the power source when electricity is generated to run the 
RAC equipment.    Indirect emissions  can be very  significant  in  terms of GHGs when  the electric 
power used to power RAC equipment is generated by fossil fuel combustion (e.g. oil, diesel, coal), 
which is most often the case in LVCs (see box 3). 
 
Box 3: Lesson learned 
 
Savings related to electricity, whether at the individual consumer level or from avoided generation capacity, 
dominate. When comparing the direct climate benefit arising from reductions in emissions associated with the 
replacement of HCFCs (given the intrinsic global warming potential of the refrigerant) with the indirect benefit 
associated with energy savings from new equipment (from the lower electricity consumption), the value of the 

                                                            
13 Progress Report of the Technology and Economic Assessment Panel, May 2011, Volume 1  
http://ozone.unep.org/Assessment_Panels/TEAP/Reports/TEAP_Reports/TEAP_Progress_Report_May_2011.pdf  
14 Multilateral Fund Secretariat, Minimizing Adverse Climate Impact of HCFC Phase‐out in the Refrigeration Servicing 
Sector (UNEP/OzL.Pro/ExCom/72/42), para 44(c)(ii). 
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indirect benefit is larger… from a country perspective, it is energy security benefits that drive policy making 
directed at the RAC sector, with climate mitigation and ODS phase‐out as secondary objectives only.15 

— World Bank resource mobilization project 

 

In meeting  the Montreal  Protocol  requirement  to  phase  out  HCFCs,  HFCs,  hydrofluoroolefins 
(HFOs)  including  HFO‐1234yf,  HFO‐1234ze,  ‐1233zd(E),  blends  containing  HFOs  and  natural 
refrigerants are the major replacements  in many RAC applications.   As a general differentiation, 
“natural refrigerants” are substances that exist naturally  in the environment, while ”non‐natural 
refrigerants”  or  “synthetic  refrigerants”  such  as HFCs  and HFOs  are man‐made  chemicals,  not 
naturally occurring  in nature. The most commonly used natural refrigerants  today are ammonia 
(NH3,  R717),  carbon  dioxide  (CO2,  R744),  and  hydrocarbons  (HCs),  such  as  propane  (R290), 
isobutane (R600a), and propylene, also known as propene (R1270). Water and air are also used, to 
a lesser extent, for example in adsorption chillers and deep‐freezing applications.  
 
The alternatives for HCFC refrigerants in the RAC sector differ in terms of their GWP, energy 
efficiency, toxicity, flammability and cost both as refrigerants and in terms of system or design 
change costs required to accommodate them in existing equipment.  Discussions about the 
alternatives and comparisons between them are being updated constantly as industry and 
governments look for ways to best meet the HCFC phase‐out challenge.   
 
A number of websites maintain and provide up‐to‐date information on the technology options for 
alternative refrigerants in the refrigeration sector including the following:  

 UNEP Ozone Secretariat Technology and Economic Assessment Panel (TEAP) 
http://ozone.unep.org/Assessment_Panels/TEAP/Reports/TEAP_Reports 

 Regional Networks of Ozone Officers 
http://www.unep.org/ozonaction/RegionalNetworks/tabid/6203/Default.aspx  

 OzonAction Contacts Partnerships and Information Resources 
http://www.unep.org/ozonaction/InformationResources/Contacts/tabid/6549/Default.aspx  

 Information Clearinghouse (including the OzoNews electronic news service) 
http://www.unep.org/ozonaction/Home/tabid/5467/Default.aspx  

 United States Environmental Protection Agency Greenchill partnership with food retailers 
to reduce refrigerant emissions and decrease their impact on the ozone layer and climate 
change. http://www2.epa.gov/greenchill  

 Wikipedia lists all the refrigerants with all the technical data 
http://en.wikipedia.org/wiki/List_of_refrigerants  

 
To add to these useful information sources are studies such as the November 2013, UNIDO Guide 
2013: Natural Solutions for Developing Countries including UNIDO Atmosphere Summary Report16 

                                                            
15 World Bank Final Report on Resource Mobilization for HCFC Phase‐out and Climate Mitigation Co–Benefits, p. iii 
(UNEP/OzL.Pro/ExCom/71/6/Add.1). 
16 United Nations Industrial Development Organization, SHECCO SPRL. Guide 2013: Natural Solutions for Developing 
Countries including UNIDO Atmosphere Summary Report. November 2013 
http://www.unido.org/fileadmin/user_media_upgrade/What_we_do/Topics/Multilateral_environmental_agreement
s/GUIDE‐UNIDO‐natural‐substances‐2013‐small.pdf 
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prepared  to  facilitate  the  exchange  of  knowledge  to  help  drive  the  uptake  of  low‐GWP 
technologies  among  businesses  and  policy makers  in  developing  countries  and  economies  in 
transition.   The Guide focuses on the benefits of natural  low‐GWP substances  in the RAC sectors 
that can achieve both direct emissions savings and energy efficiency in support of “leapfrogging” 
directly from HCFCs to low‐GWP options.  
 
In  relation  to  the  refrigeration  servicing  sector  specifically and how  the HCFC phase‐out can be 
implemented  with  as  little  impact  on  climate  as  possible,  the  document Minimizing  Adverse 
Climate Impact of HCFC Phase‐out in the Refrigeration Servicing Sector provides a comprehensive 
set of strategies that include: 

(a) Influencing a shift in technology choice toward technologies with lower climate impact 
for new, factory‐charged refrigeration systems; 
(b)  Influencing a shift  in technology choice toward  lower climate  impact technologies  for 
new  refrigeration  systems  where  the  servicing  sector  performs,  in  particular,  initial 
charging  and  commissioning,  but  frequently  also  assembly  and/or  installation.  This 
strategy must  include  awareness  raising  as well  as  training  in  use  and  servicing  of  new 
technologies, undertaken as part of service‐related activities;  
(c) Reducing charge size,  thus  reducing  the amounts of  refrigerants emitted  in particular 
for systems where the service sector performs assembly and/or installation;  
(d) Reducing refrigerant emissions during servicing;  
(e)  Improving  product  quality,  installation  quality  and  service  quality,  thus  reducing  the 
frequency of occurrence of leaks, ruptures and repairs;  
(f) Improving energy efficiency of equipment through better maintenance (e.g. adjustment 
of controls and cleaning of systems components); and  
(g) Retrofitting refrigeration equipment to technologies with a lower GWP, when feasible, 
assuming the following preconditions are met: safe conversion is possible; the emissions of 
refrigerant during conversion, plus  the  future emissions of  refrigerant with a  lower GWP 
through the remaining lifetime, measured in CO2 equivalent tonnes, are lower than those 
associated  with  continuing  to  operate  the  existing  system  without  changes;  indirect 
emission increases due to possible increases in energy consumption related to the retrofit 
are not overcompensating any direct emission savings; and there are sufficient  incentives 
(regulatory and/or economic) to avoid reversing the retrofit back to HCFCs. 

 
Table 4 translates these strategies into the potential climate benefits and who could benefit – the 
equipment owner, the government and/or the environment.  
 

Table 4. Climate co‐benefits from the servicing sector 
 

Activity  Potential benefit Beneficiary 

Equipment 
owner 

Government  Environment

Good refrigeration 
servicing practices 

Reduced purchases of refrigerant and 
cost savings 

    

Reduced or avoided direct GHG 
emissions 

   



20 
 

Activity  Potential benefit Beneficiary 

Equipment 
owner 

Government  Environment

Replacement of high‐
GWP refrigerants with 
low‐ or zero‐GWP 
refrigerants  

Reduced GWP of refrigerants    

Replacement of vapour‐
compression equipment 
with equipment based on 
different cycles (e.g. 
adsorption)  

Reduced or avoided direct GHG 
emissions  

   

Reduction of energy consumption (cost 
savings) 

    

Reduced need for additional electricity 
generation capacity (power plants) 
and/or fuel imports  

   

Improved energy 
efficiency of replacement 
technology  

Reduction of energy consumption (cost 
savings)  

    

Reduced need for additional electricity 
generation capacity (power plants) 
and/or fuel imports  

   

Building design that 
avoids/minimizes need 
for refrigeration  

Reduction of energy consumption (cost 
savings)  

   

Reduction or avoidance of direct GHG 
emissions 



Recovery and recycling of 
refrigerants  

Reduced requirement for 
importing/purchasing new refrigerants 

    

Destruction or disposal of 
waste/contaminated ODS  

Reduction or avoidance of direct GHG 
emissions 



Refrigerant 
conversion/retrofits 

Reduction or avoidance of direct GHG 
emissions  

   

Reduced need for additional electricity 
generation capacity (power plants) 
and/or fuel imports  

    

 
 

It  is  clear  that  the  main  benefits  of  the  range  of  activities  to  phase  out  HCFCs  within  the 
refrigeration  servicing  sector  are  fewer  GHG  emissions  and  cost  savings  for  the  consumer  or 
equipment owner and governments.   These benefits are driven by  increased energy efficiency  in 
equipment using alternatives for HCFCs that are low in GWP or are neither GHGs nor ODS (see box 
4).   
 

Box 4: Lesson learned 
A high and fluctuating cost of electricity is a considered to be a strong economic driver for the replacement of some 
types of RAC equipment, e.g. chillers. 17 

— Multilateral Fund chiller project desk study 

 

A 2007 study by the International Energy Agency (IEA) examined the potential for reducing energy 
use  in the air conditioning sector  in an  importing country  that had to overcome barriers  from a 

                                                            
17 Multilateral Fund Desk Study on the Evaluation of Chiller Projects (UNEP/OzL.Pro/ExCom/68/10), para 11. 
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lack of standards enforcement or advanced technologies to market penetration of air conditioners 
with  higher  energy  efficiency  ratings  (EER).  Table  5  estimates  the  potential  decrease  in  GHG 
emissions in two Article 5 countries that would result from improving the energy efficiency rating 
of air conditioners.18  
   

Table 5. Potential GHG emission reductions from reducing energy use in air conditioners 
 

Country  Baseline EER Targeted EER Units Sold/Year CO2 Emission 
Reduction (MT) 

Ghana  2.55  2.8 100,000 3 million

China  3.4  5.00 4‐18 million 28‐61 million

 

Added to the decrease in CO2 emissions due to the increased EER in the air conditioners, would be 
a reduction in costs for the equipment owner in relation to power consumption and reduced costs 
for  the  government  in  terms  of  power  generation  including  imports  of  fuel.    Some  LVCs  have 
begun exploring opportunities along these lines. For example, the Cook Islands has a programme 
designed  to  reduce energy consumption and costs  to governments and consumers by  replacing 
refrigerators and freezers with energy efficient appliances (see box 5). 
 

 
 
 
5. FINANCING OPTIONS AVAILABLE TO LVCs SEEKING SUPPORT FOR CLIMATE BENEFITS 
 
The preceding  sections of  this document highlighted  that  LVCs with  servicing only have unique 
characteristics that can make accessing financing for HPMPs challenging. They also explained how 

                                                            
18 Leveraging Support for HCFC Phase‐out: Opportunities and Modalities for Pursuing Linkages with the Climate 
Change Agenda. Montreal Protocol Operations, Environment Department, The World Bank. 
www.worldbank.org/montrealprotocol www.carbonfinance.org  

Box 5:  Fridge and Freezer Replacement Program in Cook Islands to Reduce Energy Consumption 
A program announced  in May 2012  for  the Cook  Islands  is  intended  to  reduce energy consumption  in  the 
residential, commercial and public sectors through the implementation of energy efficiency measures, and to 
establish policy frameworks to help Cook  Islands move away from fossil fuel dependency. The program will 
reduce electricity consumption  in  the Cook  Islands by promoting high energy efficient  fridge/freezers. The 
Fridge and  Freezer Replacement Program will encourage households  to  replace old  inefficient  fridges and 
freezers of 5 years or older with high energy efficient equipment.  Participating retailers in the Cook Islands 
are being subsidized  to offer rebates between 125USD and 410USD  to customers purchasing selected high 
efficient  fridge/freezer models,  in exchange  for  their old, working  fridges and  freezers of  similar  capacity.  
Estimates are that approximately 40% of household electricity costs in Cook Islands are for refrigeration and 
that energy efficient fridges and freezers will save the average household an estimated 165USD to 245USD 
per year on electricity bills which would be a reduction of electricity consumption of approximately 20‐30% 
for  each  participating  household.  The  fridge/freezer  replacement  program  seeks  to  initially  target  325 
households in Cook Islands over a one year period.  Significant cost savings in household electricity bills and 
increased awareness of energy appliance  labeling and  the benefits of using energy efficient appliances are 
also expected benefits of the program. The program is co‐financed by the Asian Development Bank (ADB), the 
Government of Australia, the Global Environment Facility (GEF) and the Asian Clean Energy Fund under the 
Clean Energy Financing Partnership and includes the participation of the Government of the Cook Islands, and 
the white goods retailers ‐Motor Centre and the Cook Islands Trading Corporation Limited.  
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the  potential  climate  benefits  could  be  derived  from  phase‐out  projects  for  the  refrigeration 
servicing sector.   Finally,  they made  the case  that  there are  real benefits  in  terms of both GHG 
emissions  reductions  and  cost  savings when projects  for HCFC phase‐out  are designed  to have 
both ozone and climate benefits.   
 
During the four regional workshops on resource mobilization organized by UNEP  in 2013‐2014,19 
Ozone Officers expressed that their traditional roles focus on implementing the Montreal Protocol 
and that they do not have experience with mobilizing resources or approaching donors to initiate 
discussions  about  possible  co‐financing.  Accordingly,  this  section  provides  an  introduction  to 
financing institutions that support climate‐related projects. It then describes the eligible activities 
the various financing institutions fund that could be relevant to an LVC with servicing only seeking 
support  outside  of  the  Multilateral  Fund  to  support  achievement  of  climate  co‐benefits.  To 
supplement  the  information  is  this  section,  useful  background  contact  lists  and web  sites  are 
provided in Annex 2. 
 
FINANCIAL SUPPORT FOR CLIMATE‐RELATED PROJECTS  
 
Following is a brief description of key sources of financial support for climate co‐benefits that are 
relevant to the Montreal Protocol and may be available to an LVC. 
 
1. Mainstreaming through Official Development Assistance 
Every LVC  is already receiving some  level of Official Development Assistance (ODA)” based on  its 
priorities and plans for development and poverty reduction.  “Official Development Assistance” is 
defined  by  the  Organisation  for  Economic  Co‐operation  and  Development  (OECD)  as  flows  of 
official financing administered with the promotion of the economic development and welfare of 
developing countries as the main objective, and which are concessional in character with a grant 
element of at  least 25 percent  (using a  fixed 10 percent  rate of discount). By  convention, ODA 
flows comprise contributions of donor government agencies, at all levels, to developing countries 
(“bilateral ODA”) and to multilateral institutions.  
 
As a first step  in achieving financial support outside of the Multilateral Fund,  it  is  important that 
an  LVC work  to  integrate  the HPMPs  including  both  ozone  and  climate  benefits  as  one  of  the 
priorities for assistance from ODA. By integrating or “mainstreaming” ozone and climate goals into 
the planning process that underpins ODA, it is possible to gain financial support from bilateral and 
multilateral donors for climate‐related projects such as those in an HPMP (see box 6).   
 
Box 6: Lesson learned 
 
Good strategic planning and inter‐sectoral coordination at the country level are crucial to ensure that policies 
are aligned and possibilities to leverage financing are optimized. Parties should be encouraged to ensure that 
their second phase HCFC Phase‐out Management Plans include a broad and strategic overview of on‐going and 
planned investments for climate mitigation and energy efficiency so that the Montreal Protocol interventions 
can be mainstreamed within these larger on‐going programs. The overall domestic climate change and energy 

                                                            
19 See Annex 2. 
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policy and regulatory environment, including Nationally Appropriate Mitigation Actions (NAMAs) where 
relevant, should be providing the framework for the mainstreaming of HCFC phase‐out.20 

— World Bank resource mobilization project 

 

The  process  used  to  develop  the  development  planning  documents  that  underpin  ODA  are 
important to understand in order to identify the potential entry points that would enable an LVC 
to  integrate or “mainstream” the ozone and climate goals  from  its HPMPs.   As a  foundation  for 
ODA, the developing country government creates a Poverty Reduction Strategy Paper (PRSP) or a 
Country Assistance Strategy (CAS) to define and communicate the country’s priorities.   The PRSP 
or  CAS  is  considered  by  most  multilateral  or  bilateral  donors  as  the  avenue  to  identify 
opportunities  for  providing  financial  support  to  a  developing  country,  since  ODA  is  usually 
country‐driven. Depending on  the country,  the PRSP or CAS assesses and diagnoses a country’s 
policies,  institutions and capacity using as a basis, work by the country or development partners 
that include sector analyses and strategies such as impact assessments and evaluations from prior 
or ongoing operations. Priorities are then identified in consultation with all relevant stakeholders, 
including civil society and donors. The PRSP or CAS is subsequently laid out with attention placed 
on macroeconomic  policies,  governance,  sector  policies,  and  costing  and  budget  for  proposed 
programs, as well as a monitoring and evaluation component. The nature and level of stakeholder 
participation has a significant impact on proposed priority actions in a PRSP or CAS. 
 
The development planning process  in most (though not all) developing countries  is typically on a 
4‐5‐year  cycle,  with  a  mid‐term  review  to  allow  for  adjustments  to  changing  circumstances. 
Development planning is an intensive cross‐sectoral effort for any country, usually led by a central 
agency,  such  as  the  Ministry  of  Finance  and/or  Development  Planning,  a  National  Planning 
Commission,  a  Prime Minister  or  President’s  Office,  etc.  The major  development  plan  of  the 
government  is a key (but not exclusive) driver of national budgetary decisions and expenditures, 
and  is  the main  basis  for  discussions  with  development  partners  (donor  countries)  regarding 
assistance for the development of the country. 
 
Opportunities  to  integrate  ozone  and  climate  benefits  of  the  HPMP  into  the  PRSP  or  CAS 
development planning documents can be initiated at the following stages in the process:  

1. During analytical and diagnostic work to increase awareness 
2. Through  discussions  with  relevant  government  ministries,  in  particular  ministries  of 

finance 
3. Through the mobilization of environment and health constituencies, including civil society 
4. When coordination, decision‐making and monitoring are established for  institutional and 

technical aspects of the development plan 
5. Through overall coordination and partnerships at various levels.   

 
2. Global Level Financial Institutions and Partnerships with Climate Programs 
There are certain global level financial institutions that offer support for climate‐related projects. 
These are introduced below. 

                                                            
20 World Bank Final Report on Resource Mobilization for HCFC Phase‐out and Climate Mitigation Co–Benefits, p. iv 
(UNEP/OzL.Pro/ExCom/71/6/Add.1). 



24 
 

 
The World Bank  (www.worldbank.org). Financing climate change  is an  important part of the 
World  Bank Group's  business.  This  focus  has  resulted  in  financing  flowing  to  support  low‐
emissions and resilient development. For example, mitigation support for the world's poorest 
countries through the Bank's  International Development Association (IDA)21 reached USD 2.3 
billion during fiscal year 2013, while the International Finance Corporation’s (IFC)22  mitigation 
financing  increased  50  percent  to  USD  2.5  billion.    The  World  Bank  has  demonstrated 
innovative ways  to mobilize  additional  resources  to  finance  climate  action by working with 
partners. The most notable  success has been  the USD 7.3 billion Climate  Investment  Funds 
(CIFs),23 which  are  playing  a  key  role  in meeting  international  objectives  regarding  climate 
change. The World Bank  is  trustee of 15 carbon  finance  initiatives. The Carbon Finance Unit 
(CFU)24 supports more than 150 projects through purchase of about 220 million metric tonnes 
of CO2 equivalent emissions. 

 
The World  Bank  helps  countries  to  assess  and manage  climate  risks  and  provide  analytical 
guidance.  Portals  such  as  the  Climate  Change  Knowledge  Portal25  and  the  Climate  Finance 
Options  Platform26  provide  cutting  edge  information,  analysis,  and  tools  on  climate 
change.   Increasingly,  the  Bank  is  engaging  in  strategic  partnerships  to  both  deepen  the 
climate  change  knowledge  base  for  clients  and  to  address  critical  issues  such  as  low‐GWP 
refrigerants.   
 
Within the context of Climate Finance is the certified emission reduction (CER) which is a unit 
representing one tonne of carbon dioxide‐equivalent (CO2‐e) sequestered or abated. CERs are 
issued  to project participants  in Clean Development Mechanism  (CDM) projects pursuant  to 
Article 12 of the Kyoto Protocol and the CDM modalities and procedures.27 CERs have,  in the 
past, been important sources of financial support for climate‐related projects.  In August 2008 
prices for CERS were USD 20 per tonne but by October 2012, CER prices had fallen to €1.36 per 
tonne on the London  ICE Futures Europe exchange.   In October 2012 Thomson Reuters Point 
Carbon calculated that the oversupply of units from the CDM and Joint Implementation would 
be 1,400 million units for the period up to 2020.28  It is unlikely, therefore, that CERs will prove 
to be a feasible source of financial support for an HPMP for the coming years. 
 
Global Environment  Facility  (GEF)  (http://www.thegef.org/gef/). The GEF has  served as  the 
largest  provider  of  grants  to  address  climate  change  for  the  past  20  years.    Its  goal  is  to 
transform  the market  development  paths  for  eligible  countries  into  trajectories with  lower 

                                                            
21International Development Association (IDA) http://www.worldbank.org/ida/   
22International Finance Corporation (IFC) 
http://www.ifc.org/wps/wcm/connect/corp_ext_content/ifc_external_corporate_site/home 
23 http://treasury.worldbank.org/cmd/htm/index.html  
24 http://www.worldbank.org/en/topic/climatefinance  
25 http://sdwebx.worldbank.org/climateportal/index.cfm?page=why_climate_change 
26 http://www.climatefinanceoptions.org/cfo/index.php 
27 Clean Development Mechanism: Rules, Practice and Procedures. http://cdmrulebook.org/304  
28 Wikipedia, the free encyclopedia. http://en.wikipedia.org/wiki/Certified_Emission_Reduction 
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GHG emissions in energy, industry, transport and land‐use sectors.  The way the GEF achieves 
its  climate‐related  goals  is  by  removing  barriers  to  sustainable  market  development  and 
through  pilots  and  demonstration  projects.  Support  is  provided  as  grants  and  limited  non‐
grant instruments.  Over the 2010‐2014 period, USD 350 million per year has been allocated to 
this area  ‐ USD 2.7 billion since  the GEF’s  inception.   The size of  the GEF grants  for projects 
range from 5 million USD to 50 million USD.29   An example of a project supported by the GEF 
that has both ozone and climate benefits is provided in box 7.30 
 

 
 
The Climate and Clean Air Coalition (www.unep.org/ccac/). This broad coalition of State and 
non‐State partners was launched by UNEP and six countries — Bangladesh, Canada, Ghana, Mexico, 

Sweden and  the United States —  in 2012. The CCAC aims  to catalyze  rapid  reductions  in  short‐lived 
climate pollutants to protect human health, agriculture and the environment. The CCAC’s HFC Initiative 

works with governments and the private sector to address rapidly growing HFC emissions. The 
initiative aims to bring together a high‐level global roundtable to establish private sector and 
government pledges to promote climate‐friendly alternatives and technologies; minimize HFC 
leaks; and encourage recovery, recycling, reclamation, and destruction of HFCs. The CCAC has 
supported certain pilot projects in countries, including several LVCs, that can be considered as 
resource  mobilization  for  the  climate  co‐benefits  of  the  HCFC  phase  out  (see  box).  The 
initiative has so far worked with Bangladesh, Chile, Colombia, Ghana, Indonesia and Nigeria to 
conduct HFC  inventories  in their countries, and UNEP recently received approval to support. 
The  initiative has also sponsored  two major conferences on HFC alternatives and developed 
case studies for commercial refrigeration technologies (see box 8). 
 
 

                                                            
29 The World Bank. Beyond the Sum of Its Parts Combining Financial Instruments for Impact and Efficiency. ISSUES 
BRIEF #3, June 2010. Table 1. http://www‐
wds.worldbank.org/external/default/WDSContentServer/WDSP/IB/2010/06/25/000334955_20100625030802/Rende
red/PDF/553290BRI0Box349445B01PUBLIC1.pdf. 
30 United Nations Industrial Development Organization, SHECCO SPRL. Guide 2013: Natural Solutions for Developing 
Countries including UNIDO Atmosphere Summary Report. November 2013. Page 43 
http://www.unido.org/fileadmin/user_media_upgrade/What_we_do/Topics/Multilateral_environmental_agreement
s/GUIDE‐UNIDO‐natural‐substances‐2013‐small.pdf 

Box 7:  Swaziland SolarChill project 
In  support of  technology  transfer  to  increase  energy  independence,  the GEF has  approved 
USD 2.7 million for the further development of “SolarChill”, combining the use of solar energy 
with “Greenfreeze” hydrocarbon refrigeration  in Kenya, Swaziland and Colombia. The “Solar‐
Chill Development, Testing and Technology Transfer Outreach” project is intended to increase 
the market potential of SolarChill technology in vaccine and food refrigeration applications in 
areas without electricity.  The technology integrates the use of solar energy with hydrocarbon 
refrigeration  and  eliminates  the  need  for  lead  storage  batteries  by using  solar  direct  drive 
compressors to create an ice bank, thus storing the energy of the sun in ice. The intent of the 
GEF  funding  is a  large‐scale demonstration of  SolarChill  technology,  to give  it higher global 
recognition,  especially  in  developing  countries.    A  second  aim  is  to  encourage  companies, 
especially  in  Southern  African  and  Latin  American  regions,  to  take  up  production  of  the 
technology. 
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Box 8: Lesson learned 
The CCAC experience was successful with the approved feasibility study for Maldives, with an “out of the box” 
approach regarding technology choices, such as District Cooling. UNDP believes that once the study is finalized 
this demonstration project could be used by other countries, especially SIDS. 31 

— UNDP resource mobilization project 

 

3. Regional Financial Institutions that support Climate Benefits 
Financial institutions at the regional level that support climate‐related goals are very important to 
LVCs with servicing only.  As discussed in Section 3, the fact that individual LVCs have less HCFCs to 
phase‐out  and  therefore  less  CO2  equivalent  emissions  to  avoid  can make  access  to  financial 
support difficult.   An LVC by  itself may, therefore, not be able to find support for  its own ozone 
and climate‐related projects.  On the other hand, a regional approach for LVCs could attract more 
interest among financial institutions.  There is, therefore, value in exploring a regional approach by 
collaborating with other LVCs to seek support from a financial institution that has a regional focus.   
 
Regional‐level financial institutions can also be a valuable source of advice and can bring together 
a  number  of  public  and  private  sources  of  finance  for  support  in  project  development  and 
implementation. An example of  this  is  the project  to promote energy efficiency  in Cook  Islands, 
Samoa, Tonga, Vanuatu and Papua New Guinea (see box 9).32  
 

   
 
Regional Development Banks through which LVCs could find support for mitigation projects with 
climate  co‐benefits  as  well  as  support  regionally  in  coordinating  donors  and  mobilizing  co‐
financing. 
o The Asian Development Bank (ADB)33, based in Manila, is dedicated to reducing poverty in Asia 

and  the Pacific  through  inclusive economic growth, environmentally  sustainable growth and 
regional integration. Established in 1966, it is owned by 67 members – 48 from the region. In 
2012, ADB assistance totaled USD 21.6 billion,  including co‐financing of USD 8.3 billion.   The 
ADB  is  providing  financial  and  other  assistance  to  implement  solutions,  providing  technical 

                                                            
31 UNDP Final Report on Resource Mobilisation for Climate Co‐Benefits, p. 6 (UNEP/OzL.Pro/ExCom/71/6/Add.1). 
32 Promoting Energy Efficiency in the Pacific Phase 2. http://www.ee‐pacific.net/  
33 Asian Development Bank. Mainstreaming climate change in ADB operations—Climate change implementation plan 
for the Pacific. Mandaluyong City, Philippines. 2009. Page 10 http://www.adb.org/publications/mainstreaming‐
climate‐change‐adb‐operations‐climate‐change‐implementation‐plan‐pacific   

Box 9: Promoting Energy Efficiency in the Pacific
The  Cook  Islands,  Samoa,  Tonga,  Vanuatu  and  Papua  New  Guinea  have  developed  an  innovative 
project  for  the GEF  to be  co‐financed by  the Asian Development Bank  (14%), Governments of Cook 
Islands,  Samoa,  Tonga,  and  Vanuatu  (26%),  Power Utilities &  Private  Sector  (24%), Government  of 
Australia  (14%) and Government of  Japan  (22%). The proposed project will result  in the reduction  in 
electricity and fuel consumption due to higher energy efficiency. The electricity and fuel saved from the 
successful implementation of the project will lead to a reduction of carbon dioxide emissions, which is 
estimated at 42,851 tons of CO2 annually and an emissions reduction impact of 642,765 tons CO2 over 
a 15‐year period.  Such an innovative regional project should provide inspiration for other countries to 
consider similar approaches related to the climate benefits of the HCFC phase out.  
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assistance, grants, and loans, in combination with access to mitigation funds (e.g., the in‐house 
Asia  Pacific  Carbon  Fund  and  Future  Carbon  Fund)  and  adaptation  funds  (e.g.,  the Water 
Financing Partnership Facility, and Adaptation Fund). ADB  is an  implementing agency of  the 
GEF. ADB plays an important role in the Pacific region in donor coordination and mobilization 
of co‐financing.  
 

o Inter‐American  Development  Bank  (IADB)34  In  IADB’s  International  Climate  Programs  and 
Finance, the Bank has a capacity to facilitate access to international sources of climate finance. 
Key sources of finance include: funds under the UN Framework Convention on Climate Change 
(UNFCCC) such as the GEF (particularly its climate window); carbon finance including the Kyoto 
Protocol’s CDM; the CIF and the Adaptation Fund.  
 

o Caribbean Development Bank (CDB)35 The CDB Strategic Plan 2010‐2014 outlines the climate 
change  focus  for the bank.   Since many of the LVCs  in the Caribbean region are Small  Island 
Developing States (SIDS) that are particularly vulnerable to the effects of climate change, the 
CDB views assistance to  its member States as support “to develop and  implement mitigation 
and adaptation measures as a pro‐growth strategy for the longer term.” The CDB also sees the 
value  of  mainstreaming  climate  risk  management  in  CAS  papers  and  sector  policies  and 
strategies and of developing internal capacity within CDB to take on board climate change risk 
management,  prepare  and  use  climate  risks  tools,  and  develop  external  partnerships  and 
networks.  

 
o African Development Bank (AfDB)36 The AfDB plays a role in backing climate change mitigation 

initiatives with  its own resources,  including  leveraging financing from other sources, to  incite 
investor confidence and participation  in this emerging area.   AfDB  is working alongside other 
development  partners  including  other  Multilateral  Development  Banks  (MDBs),  UN 
organizations and bilateral development agencies to implement interventions that help Africa 
adapt to a changing climate as well as mitigate its risks.  
 
The AfDB has embarked on an ambitious program at powering a low‐carbon pathway in Africa. 
Through  the  Energy,  Environment  and  Climate  Change  Department,  the  Bank  serves  as  a 
platform  to deliver advisory  services necessary  to mobilize  transformative environment and 
climate  finance,  including  assisting  countries with projects  to  access  carbon markets.  Funds 
channeled through financing windows such as the CIF, the GEF, a recently created Sustainable 
Energy Fund  for Africa  (SEFA),  the  first phase of African Carbon Support Programme  (ACSP), 
and  the  new  Africa  Hub  of  the  Sustainable  Energy  for  All  Initiative  (SE4ALL)  are  directly 
invested to support the transport, communications, agriculture, water and energy sectors. The 

                                                            
34 Inter‐American Development Bank. IDB Integrated Strategy for Climate Change Adaptation and Mitigation, and 
Sustainable and Renewable Energy. March 18, 2011. http://www.iadb.org/en/civil‐society/public‐
consultations/climate‐change‐strategy/climate‐change‐strategy,6974.html   
35 Caribbean Development Bank (CDB). Strategic Plan 2010 – 2014 (Approved at the Two Hundred and Forty‐First 
Meeting of the Board of Directors Held in The Bahamas on May 17, 2010). 
http://www.caribank.org/uploads/2012/03/Strategic_Plan2010_to_2014.pdf.  
36 African Development Bank Group. http://www.afdb.org/en/  
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goal  is  to  ensure  that  climate  finance  effectively  reaches  the  continent  and  is  tailored  to 
Africa’s needs.37 
 

o European Bank for Reconstruction and Development (EBRD)38 The overall goal of the EBRD  is 
to  foster  transition  to market  economies  in  countries  from  Central  and  Eastern  Europe  to 
Central Asia and the Southern and Eastern Mediterranean.  Underlying the work of the Bank is 
its Environmental and Social Policy39 in which the EBRD states its intention to “support climate 
change  mitigation  and  adaptation,  in  particular  by  investing  in  energy  efficiency  and 
renewable energy projects and by supporting best practices in climate change adaptation.”  In 
addition to support for projects, the EBRD also is developing financing instruments that could 
be of interest to an NOU seeking support for climate co‐benefits.   

 
4. Government Support for Climate Benefits as Bilateral Donors 
Funding organizations from other governments also play an important role in financial support to 
LVCs.  Bilateral projects that are organized under the auspices of the Multilateral Fund as part of a 
Party’s contributions to Multilateral Fund funding are not described here, since that assistance is 
officially  part  of  the ODA  provided  to  developing  countries.  Rather,  this  sub‐section  describes 
government organizations that provide funding assistance for environmental protection measures 
on a bilateral or regional basis outside of the Multilateral Fund. 40   
 
o Government  funds  for  bilateral  development  and  technical  assistance.  Many  developed 

countries,  and  an  increasing  number  of  developing  countries,  such  as  China,  offer  bilateral 
financial and technical assistance to support goals such as economic development, health and 
environmental  protection  in  LVCs  and  other  developing  countries.  Some  of  these  bilateral 
funding organizations allocate specific funds to environmental protection programmes under 
which projects relevant to the Montreal Protocol and climate benefits of the HCFC phase‐out 
can qualify.  In a number of cases, national funding agencies already support work related to 
ODS  phase‐out  under  the Multilateral  Fund.  For  example,  the  governments  of  Japan  and 
Australia are  co‐funding, with  the national governments  in  the Cook  Islands, Samoa, Tonga, 
and Vanuatu, the project to increase energy efficiency described in Box 3. 
 

There  is  potential  for  a  group  of  Montreal  Protocol  donor  Parties  to  consider  organizing 
coordinated  or  bilateral  support  for Montreal  Protocol‐related  activities  that  are  beyond  the 
scope or remit of the Multilateral Fund, e.g. for the adoption of low‐GWP alternatives to HCFCs. If 

                                                            
37AfDB Continues to Support Low‐carbon Development Pathways for Africa.  12/07/2013.   
 http://www.afdb.org/en/news‐and‐events/article/afdb‐continues‐to‐support‐low‐carbon‐development‐pathways‐
for‐africa‐12109 / 
38 European Bank for Reconstruction and Development. http://www.ebrd.com  
39 European Bank for Reconstruction and Development.  
http://www.ebrd.com/pages/about/what/policies/environmental/review/review.shtml  
40 Touchdown Consulting. Information Paper on Funding Sources for Measures to Protect the Global Environment. 
December 2012. Prepared for the European Commission. Ref. Ares(2013)1410965 ‐ 27/05/2013. page 10‐12. 
http://ec.europa.eu/clima/policies/ozone/research/docs/funding_information_en.pdf    
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several such Parties were willing, there could be potential for formally or informally developing a 
strategic plan for such activities.   
 
5.  Private Sector Support 
Industry can be an important player in providing financial support to projects in an LVC particularly 
where  there  is  an  opportunity  to  increase market  share  for  products  including  continuing  the 
provision of parts and  labour. The private  sector participates  in every aspect of  the RAC  sector 
including the design of RAC equipment, development of HCFC alternatives and substitutes, helping 
to design minimum standards for safety, health and environment, and setting costs of refrigerants 
and equipment.  If there is an opportunity for a private sector firm to profitably participate in an 
LVC’s HCFC phase‐out project, there is a potential for private sector financial support (see box 10). 
 
Box 10: Lesson learned 
Over 90 percent of climate change finance is sourced from private markets (venture capital, asset financing, 
etc.), however, public finance is critical to removing barriers to climate technologies and attracting direct 
investment.41 

— UNDP resource mobilization project 

 
The  private  sector  actively  participated  in  the  regional  workshops  on  resource  mobilization 
organized by UNEP in Australia, Macedonia and Jamaica and in each case, their contributions were 
related  to  introducing  or  extending  their  equipment  and  refrigerant  product  lines  into  the 
countries  in  the  region.    For  instance,  a  Canadian  company,  Sustainable  Options  Limited, 
presented  its  experience with  retrofitting  hydrocarbon  refrigerants within  the  English‐speaking 
Caribbean.    In  the Australia workshop,  the Australian  Institute of Refrigeration Air Conditioning 
and Heating presented “PRIME,” which  is an  initiative developed by a  coalition of  stakeholders 
from  within  the  Australian  heating,  ventilation,  air  conditioning,  and  refrigeration  (HVAC&R)  
industry  to help  reduce  the environmental  impact of HVAC&R. According  to  the presentation, a 
key driver for PRIME was the fact that a 2012 report showed that Australian refrigeration and air 
conditioning was responsible for 11.7 per cent of total national CO2‐eq emissions, with more than 
45 million  individual pieces of equipment consuming about 22% of all electricity used nationally. 
Among the outcomes of PRIME will be changes within the sector that are low cost, low carbon and 
low environmental impact – all of which are important components for an HCFC phase‐out project 
in an LVC.  
 
WHAT CAN BE FUNDED  
 
All  government  institutions  that  provide  funding  to  developing  countries  have  limitations with 
respect to what types of activities their financial support can be directed towards. While this is not 
the  case  for  private  sector  assistance,  any  financing  proposals  to  industry  may  need  to 
demonstrate how the proposed activities could benefit business, at least in the long‐term. 
 
With respect to the HCFC phase‐out, the Multilateral Fund supports Article 5 countries  for both 
the  preparation  and  implementation  of  their  HPMPs  including  projects  to  phase‐out  HCFCs,  

                                                            
41 UNDP Final Report on Resource Mobilisation for Climate Co‐Benefits, p. 5 (UNEP/OzL.Pro/ExCom/71/6/Add.1). 
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strengthening  their  regulatory  frameworks, building capacity and  increasing awareness,  training 
custom  officers  and  refrigeration  servicing  technicians,  promoting  alternatives,  recovery  and 
recycling of ODS, etc.  The Executive Committee has produced guidelines for HPMPs for Article 5 
countries that includes specific criteria for LVCs.42  
 
Co‐funding with the Multilateral Fund is necessary to achieve climate benefits since these are not 
supported by  the Multilateral Fund.   For  instance, energy efficiency gains or a country’s energy 
independence may  be  outcomes  of  an HCFC  phase‐out  project  but  support  for  these  benefits 
must be found among the financial institutions that support climate benefits. 
 
The World  Bank’s  India  Chiller  Energy  Efficiency  Project  is  an  interesting  example  of  a  project 
focused on energy efficiency and ODS phase‐out.  In that project, the Multilateral Fund, the GEF 
and Climate Finance under the World Bank have been combined with the Industrial Development 
Bank of India (IDBI) to support a common objective – sector‐wide chiller replacement – for global 
environmental  co‐benefits.43    The  four  financial  institutions  together  are  able  to  financially 
support the following activities:  

 First component  supported by  the GEF: provision of  incentives  for  investment  in energy 
efficient chillers including providing the following incentives to remove market and techno‐
economic  barriers:  (a)  chiller  owners  with  either:  (i)  an  upfront  financial  incentive  to 
subsidize the cost of the replacement of centrifugal chillers before end of technical life; or 
(ii) an annual payment from a share of certified emission reductions to be generated from 
the  actual  energy  savings  achieved  by  the  new  chillers;  (b)  an  incentive  for  chiller 
manufacturers,  suppliers  and  energy  service  companies  to  actively  participate  in  the 
project.  

 Second component supported by the GEF and Carbon Finance: measurement, monitoring 
and  verification  of  the  power‐output  function  of  old  chillers  to  be  replaced,  electrical 
consumption of new chillers, and cooling output  in order to measure energy savings and 
emission  reductions. The methodology  for  this measurement  is  from  the CDM Executive 
Board.44 

 Third component supported by Multilateral Fund: technical assistance to support project 
readiness and sustainability through enhancing the awareness of relevant stakeholders  in 
energy  conservation  measures,  enhancing  the  understanding  of  the  impact  on  the 
servicing  sector  of  the  decision  to  accelerate  the  phase‐out  of  production  of  CFC,  and 
strengthening  the  capacity  of  chiller  owners  and  other  stakeholders  to  monitor  the 
performance of new chillers and to undertake refrigerant management.  

 Fourth component: project management through a Project Management Unit established 
at  IDBI which  is  a  financial  intermediary  and  responsible  for  implementing  all  activities 
under the project. 

 

                                                            
42 See Annex 3. 
43India Chiller Project – MP Component. http://www.worldbank.org/projects/P102790/india‐chiller‐energy‐efficiency‐
project‐mp‐component?lang=en. IDBI India Chiller Project. http://www.climatefinanceoptions.org/cfo/node/65 
44Clean Development Mechanism (CDM) Executive Board. https://cdm.unfccc.int/EB/index.html  



31 
 

Figure 1 depicts how the three financial institutions – the Multilateral Fund, the GEF and Climate 
Finance have been designed  to work  together within  the project  to achieve  the  results.    In  this 
particular example,  the Climate  Finance  support  is  in  the  form of payments  for CO2‐equivalent 
CERs which are only provided after project implementation.  This means that the Multilateral Fund 
and the GEF provide the crucial upfront financing to initiate the replacement program, put in place 
the operational framework and policies and deliver technical assistance.  
 

Figure 1: Funding Sources and Objectives45 

 
 
 
 
 
 
 
 
 
   
 
 
 
A good discussion of how various financing instruments support different aspects of a project can 
be found in Beyond the Sum of Its Parts Combining Financial Instruments for Impact and Efficiency 
Beyond46.  Table 6 is adapted from this publication suggests which financing instruments are able 
to finance the various components of a potential project.   

 
 
 
 
 
 
 
 
 
 
 
 
 

                                                            
45 Leveraging Support for HCFC Phase‐out: Opportunities and Modalities for Pursuing Linkages with the Climate 
Change Agenda. Montreal Protocol Operations, Environment Department, The World Bank. 
www.worldbank.org/montrealprotocol www.carbonfinance.org  
46 The World Bank. Beyond the Sum of Its Parts Combining Financial Instruments for Impact and Efficiency. ISSUES 
BRIEF #3, June 2010. http://www‐
wds.worldbank.org/external/default/WDSContentServer/WDSP/IB/2010/06/25/000334955_20100625030802/Rende
red/PDF/553290BRI0Box349445B01PUBLIC1.pdf. 
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Table 6: Climate change financing instruments to meet potential LVC needs in project design47 

 
Project financing needs  Available financing instruments 

Creation of enabling environment 

To initiate and/or continue a relevant policy dialogue 
To make adjustments to policy or regulatory framework 
To provide project development funds 
To undertake technology piloting and demonstration 
To build capacity and train personnel 
To increase awareness 

 GEF 

 Multilateral Fund 

 Trust funds such as Energy Sector Management Assistance 
program (ESMAP), Asia Sustainable and Alternative Energy 
Program (ASTAE), Public Private Infrastructure Advisory 
Facility (PPIAF) 

 Bilateral donor funds 

 IBRD resources also available 

Investment resources 

Private financing: To invest in those projects that have a 
favorable risk‐return profile for private sector financiers 
 
 
Regional Development Banks or government financing: To 
invest resources for short‐to medium term investments with 
rate of return at or near market levels 
 

 International private sector resources 

 National private sector resources 

 International Finance Corporation (IFC) resources 
 

 IBRD (Specific investment loan (SIL) or Development Policy 
Loan (DPL)) 

 Government resources 

 GEF (limited incremental investment resources) 

Risk mitigation 

To cover risks or enhance credits associated with new 
technology, business models, resource certainty and country 
or currency risks 

 Clean Technology Funds (partial risk guarantees) 

 GEF (limited resources or non‐grant risk coverage) 

 Carbon finance (may help defray currency risks) 

 Multilateral Investment Guarantee Agency (MIGA) 

Revenue enhancement 

To provide additional revenue stream to improve financial 
viability of investment 

 Carbon finance  funds 

 Output‐based aid (Global Partnership for Output‐Based 
Aid) 

 Non‐World Bank carbon funds 

 Voluntary carbon markets 

 
The  Desk  Study  on  the  Evaluation  of  Chiller  Projects48 makes  some  further  observations  with 
respect to seeking financial support since it evaluated the funding and financial mechanisms used 
in the chiller projects. These observations, which are compiled in table 7, add some practical detail 
that  could  be  useful  for  an Ozone Officer  seeking  co‐funding  to  supplement  support  from  the 
Multilateral Fund. 
 

Table 7:  Co‐funding mechanisms involved in chiller projects 
 

Co‐funding Mechanisms  Time to Secure Co‐financing Availability of Funds Observations

Appliance Owners or 
Users 

  Incentives are often 
required for purchase of 

                                                            
47 The World Bank. Beyond the Sum of Its Parts Combining Financial Instruments for Impact and Efficiency. ISSUES 
BRIEF #3, June 2010. Adapted from Table 3. http://www‐
wds.worldbank.org/external/default/WDSContentServer/WDSP/IB/2010/06/25/000334955_20100625030802/Rende
red/PDF/553290BRI0Box349445B01PUBLIC1.pdf.  
48 Executive Committee of the Multilateral Fund for the Implementation of the Montreal Protocol Sixty‐eighth 
Meeting. Desk Study on the Evaluation of Chiller Projects. UNEP/OzL.Pro/ExCom/68/10. 12. Montreal, 3‐7 December 
2012. Paragraphs 33‐42. http://www.multilateralfund.org/68/English/1/6810.pdf. 
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Co‐funding Mechanisms  Time to Secure Co‐financing Availability of Funds Observations

replacement equipment.

Climate‐oriented ODA  ODA funds are typically 
available within three 
months 

 

Bilateral ODA  Bilateral ODA funds typically 
are made available annually 
for Developing Country 
support which means that 
approved projects can be 
funded quickly.   

Only a small number of 
countries are selected by 
donor countries to receive 
bilateral ODA. The reasons 
for choice of countries 
may be based on the 
current priorities of the 
donor country.  

GEF  GEF funding took up to two 
years after project approval. 

 

Private sector funds 
using innovative funding 
such as mandated 
contributions from 
national third party 
utility companies 

National private sector 
funds could be secured on 
average in about 16 months 

Innovative funding 
arrangements (ODA + 
private sector and/or 
carbon funding) possess 
a superior leveraging 
capacity, in particular 
where projects create 
tangible benefits for the 
co‐financing entities. 

Private sector funds 
using globally certified 
emission reduction 
credits in carbon 
markets (CDM)   

Approval of a related 
globally applicable CDM 
methodology took about 30 
months, but in exchange for 
the time lag, it created the 
potential for carbon market 
funding from verified energy 
savings in the future. 
 

 
Finally, further observations of practical  interest came from the 2010 Joint Network Meeting for 
Ozone Officers of the Europe and Central Asia and South Asia Regional Networks in which lessons 
learned  in  the chiller projects were discussed.49 Among  the key messages given at  the meeting 
that could be useful for Ozone Officers in LVCs who are interested in seeking financing outside of 
the Multilateral Fund for climate co‐benefits includes: 
o The Multilateral Fund and GEF have different project cycles (see box 11). 
o Working with two GEF implementing agencies – the UNDP and the IADB, is difficult; and 
o The  performance  guarantee  fund  and  management  structures  are  complex  particularly 

considering the number of players involved and the detail in the management structure. 
 
Box 11: Lesson learned on GEF 
In average, GEF full size project development processes may take 3 to 8 years, depending on many factors, 
including but not limited to GEF availability of resource to respond to large pipeline of climate mitigation 

                                                            
49UNDP.  Joint Network Meeting for Ozone Officers of the Europe and Central Asia and South Africa networks 
Achievements and Lessons Learned Chillers Projects. Suely Carvalho, Chief Montreal Protocol & Chemicals Unit, 
UNDP. 26‐30 April 2010, Istanbul 
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projects, including from previous replenishment cycles. In view of the long waiting list of projects, prioritization 
of pipeline entry by implementing agencies is an issue to overcome.50 

— UNDP resource mobilization project 

 
   

                                                            
50 UNDP Final Report on Resource Mobilisation for Climate Co‐Benefits, p. 5 (UNEP/OzL.Pro/ExCom/71/6/Add.1). 
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6. GUIDE FOR OZONE OFFICERS 
 
This  part  of  the  financing  options  paper  is  intended  to  build  on  the  information  provided  in 
Sections  1  through  to  5,  presenting  a  step‐by‐step  guide  for  an Ozone Officer  seeking  to  take 
advantage of climate co‐benefits during the HCFC phase‐out. 
 
It should be noted that the suggestions in this guide are intended to supplement, not replace, the 
actions  taken  by  an  Ozone  Officer  in  an  LVC  with  servicing  only  when  developing  phase‐out 
projects  to  replace,  recycle  or  destroy  HCFCs  in  accordance  with  the  obligations  under  the 
Montreal Protocol.  
 
STEP  I  – What  you  need  to  know:  Understand  your  refrigeration  servicing  sector,  potential 
climate co‐benefits and possible barriers  
 
It is important for the Ozone Officer to have the following kinds of information in order to prepare 
for  discussions with  national  partners  and  potential  donors  for  co‐funding. While  some  of  the 
information may already be  in  the HPMP,  it may be necessary  to collect other data  in order  to 
make the climate benefits case. 
 

 Understanding the refrigeration and air conditioning servicing sector in your country 
o Existing Refrigeration/Air Conditioning appliances ‐ What RAC equipment is used in the 

country? How many units are used in the commercial and domestic sectors? What are 
their capacities and efficiencies? What is the average remaining life of the equipment? 
What  is  the  refrigerant  leak  rate? What  is  the  current  and  forecast  availability  of 
different  refrigerants? What  is  the  estimated  running  time  and  average  electricity 
consumption  of  the  existing  appliances?    At  what  ambient  temperature  does  the 
equipment operate?  

o Socio‐economic context – What is the cost of electricity? Who owns the equipment? If 
the  equipment  is  owned  by  commercial  enterprises,  what  is  the  solvency  of  the 
companies? Are the owners willing to co‐fund? What  is the motivation  for owners to 
replace  their RAC equipment –  is  it  the end of  life of  the appliance,  the  lack of ODS 
refrigerant supply, or some other reason? 

o Regulatory  context – Are  their existing national  standards  for RAC equipment? Does 
the  country’s  import/export  licensing  system  restrict  imports  of  HCFC‐based 
equipment imports? Are there any regulations or policies that promote the adoption of 
energy‐efficient, low‐GWP RAC technology? 

o Replacement refrigeration and air conditioning – What are the energy efficiency ratings 
for the equipment? What are the refrigerants and their GWPs? How much electricity 
does  the equipment consume? What  is  the cost of  the equipment? What  is  the cost 
and availability of refrigerants?  Do servicing technicians have the skills and know‐how 
required for servicing equipment using alternatives to HCFCs? 

 Estimates of potential climate co‐benefits 
o What are the estimated climate benefits if the existing equipment is replaced with new 

equipment  with  higher  energy  efficiency  ratings  that  also  use  low‐  or  zero‐GWP 
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refrigerants? Such estimates could  include,  for example, avoided GHG emissions and 
cost savings for equipment owners and governments. Such estimates would depend on 
the specific RAC equipment and could be developed on the basis of the discussion  in 
Sections 3 and 4 of how  to calculate  the CO2‐eq emissions and  the potential climate 
benefits from the refrigeration servicing sector. 

 Understanding possible barriers to taking action51 
While developing a program with national partners and potential donors about co‐financing 
opportunities,  Ozone  Officers  should  identify  potential  barriers  and  consider  strategies  to 
overcome them. The common types of barriers include:   

o Technical (refrigeration) – Where there are specific technical issues that will not allow 
the  use  of  a  certain  refrigerant,  e.g.  when  the  properties  or  characteristics  of  a 
refrigerant mean that it cannot be applied to a specific type of system or application. 

o Technical (safety) – When there are specific safety issues that will not allow the use of 
a certain refrigerant, e.g. where the safety characteristics of a refrigerant are such that 
it cannot be applied to a particular application. 

o Supply  and  availability  –  When  a  particular  “part”,  be  it  material,  equipment, 
component or  fluid or even a particular service  (or activity),  that  is necessary  for  the 
operation (in‐use or service/maintenance) of a system is not physically available or will 
not  be  or  cannot  be  supplied  to  the  user,  thereby  preventing  the  use  of  a  specific 
refrigerant. 

o Commercial (investment, profit, financial incentives) – Where an enterprise establishes 
that  the  cost  of  adopting  a  specific  refrigerant  will  incur  additional  costs  that  will 
reduce profits beyond what  is acceptable or where  insufficient finding  is available for 
investment or adequate financial incentives are unavailable. 

o Market – Where an enterprise believes that there is no customer demand for a product 
that uses a particular refrigerant, or where the end‐user or consumer would not accept 
a given refrigerant. 

o Information  resources  –  When  insufficient  information,  know‐how,  guidance,  or 
technical data either in the form of  literature or training, is available to enterprises or 
technicians  that  need  the  know‐how  before  they  can  embark  on  using  a  particular 
refrigerant. 

o Regulations and standards – Where existing regulations prohibit the use of a particular 
refrigerant and where necessary standards do not exist within  the country, or where 
the requirements of a regulation or standard are very restrictive thereby physically or 
financially (through stringent demands) prohibiting the use of the refrigerant. 

o Psychological  and  sociological  aspects  –  Where  individuals,  management  of  an 
enterprise or broader  industry organisations hold a general  resistance  to  change  for 
the use of a particular refrigerant on the basis of rumour, influence of peer groups, or 
unwillingness to change to alternative technologies. 

 

                                                            
51 UNEP, Barriers to the Use of Low‐GWP Refrigerants in Developing Countries & Opportunities to Overcome These 
(2010), pages 11‐12, http://www.unep.fr/ozonaction/information/mmcfiles/7476‐e‐Report‐low‐GWPbarriers.pdf 
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STEP II – Who you need to convince: Persuade your management that your country should seek 
climate co‐financing for the HCFC phase‐out 
 
Armed with an overview of the scope and nature of HCFCs in the country’s refrigeration servicing 
sector, an estimate of the potential climate benefits both in terms of GHG emissions avoided and 
cost  savings  to  the  consumer, equipment owners  and  governments  and  a  realistic  view of  any 
barriers to be overcome, an Ozone Officer can make a compelling case within the NOU and with 
key  decision‐makers  that  his/her  government  should  seek  climate  co‐financing  for  the  HCFC 
phase‐out. 
 
STEP  III  ‐ Who  you  need  to meet:  Bilateral  donors,  international  organizations  and  regional 
organisations that work in your country 
  
An  important  first step  in accessing co‐funding  for climate co‐benefits  is  for an Ozone Officer to 
become familiar with the key officials within the country and in other agencies in the government 
where  actions  of  interest  to  the  implementation  of  the  HCFC  phase‐out  may  be  underway.  
Examples  include  actions  to  implement  standards,  labeling  and  energy  efficiency  programs.   
Among the contacts Ozone Officers may want to engage are the following.  
 
1. National focal points for the GEF and any other contacts or focal points in Climate type Funds 

described  in Section 5.52  In an effort to promote "working with your partners on climate co‐
benefits",  this  should be  the  first order of business  for  an Ozone Officer  in  a NOU  seeking 
financial  support  for  climate  co‐benefits.    Not  only  can  there  be  complementary  funding 
programs  available  but  discussion  and  engagement may  also  reveal  potential  synergies  or 
scope for cooperation between Multilateral Fund and GEF programs and projects.   
 

2. Key  individuals  in central government agencies who are  involved  in  the development of  the 
country’s CAS or the PRSP for the purposes of receiving ODA.   As is described in Section 5, the 
major  development  plan  of  the  government  serves  as  the main  basis  for  discussions with 
donor countries  regarding assistance  for  the development of  the country. Therefore donors 
could  be  looking  for  climate‐related  priorities  in  PRSPs  or  CASs  to  which  their  financial 
assistance  can be  targeted.   The preparation of  the PRSP or CAS  is usually  led by a  central 
agency,  such  as  the Ministry of  Finance  and/or Development Planning,  a National Planning 
Commission, a Prime Minister or President’s Office.  
 
Experience from around the world indicates that extensive interagency and public consultation 
is critical to conclude a successful national development planning effort. The end result of the 
development planning process  is  the  5  year plan  –  the CAS or  the PRSP depending on  the 
development  planning  process.  Through  consultation  with  the  central  agencies  that  are 
developing  the HPMP,  it may be possible  for an Ozone Officer  to  integrate or “mainstream” 
the HPMP and climate co‐benefits into the country’s sustainable development objectives and 
targets which could lead to support from IDA or IBRD and other global financial institutions.   

                                                            
52 See Annex 2. 
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Typically,  development  planning  work  starts  at  least  12‐18  months  in  advance  of  the 
conclusion of the 5‐year development plan that is in place. The following generic elements of 
development planning are typical: 

 Diagnostics  to determine  the highest development priorities  for  the country and  the 
key  issues related to those priorities (e.g. poverty assessments, sector and sub‐sector 
papers,  assessments  of  technical  and  financial  assistance  needed  to  achieve  the 
Millennium Development Goals (MDGs) over the long term, etc.); 

 Identifying  policy  options  and  choices  to  move  towards  national  development 
objectives and targets (e.g. sectoral and cross‐sectoral policy reforms and frameworks 
needed to accelerate growth with equity and promote long‐term human development, 
etc.); 

 Identifying national capacity development needs to support implementation of priority 
actions  to achieve national development objectives and  targets  (e.g. enable effective 
service delivery at  the national and  local  levels,  institutional changes,  training needs, 
etc.); 

 Development of  implementation plans and  schedules  for high priority objectives and 
targets; and 

 Investment  planning  and  resource mobilization  (costing  infrastructure  investments, 
equipment  investments,  micro‐finance  initiatives,  assessing  national  budgetary 
implications, awareness raising and discussion with development partners, etc.). 
 

3. Regional  Development  Banks  operating  in  the  region  and  in  particular  those  that  are 
implementing agencies for the GEF usually have contacts that can be engaged either by email 
or  in person  to discuss needs  and  ideas.  They may be willing  to develop projects  including 
seeking public and private co‐funding.   For LVCs, a regional approach that  is developed with 
several  LVCs  and  implemented  through  a  regional  development  bank  such  as  the  Asia 
Development Bank can be much more feasible than one operating individually as a country. An 
Ozone Officer should be able to contact their finance or development ministry for assistance in 
identifying representatives from these organizations.   
 

4. Bilateral donors with an interest in assisting the countries of the region will often be national 
governments with a presence in the LVC and officials within the embassy or consulate that can 
be engaged to discuss and develop projects. Bilateral donors have specific countries that they 
have  identified  as  priorities.  The  Ozone  Officer  can  find  this  information  on  the  national 
governments  aid  agency  websites  that  are  provided  in  the  Annex  2.      Any  of  these 
governments that are operating in an LVC could be approached by an Ozone Officer in a NOU 
for  discussion  of  the  HPMP  implementation  and  achieving  climate  co‐benefits.    Another 
avenue through which bilateral donors can be identified is through discussions in the margins 
of  the  Meetings  of  the  Parties,  Open‐ended  Working  Group,  Executive  Committee,  and 
Regional  Networks  of  Ozone  Officers,  as  well  as  “corridor  discussions”  during  climate 
negotiations and other regional environmental meetings and conferences. 
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5. Internationally‐recognized  and  reputable  appliance manufacturers  and  their  representatives 
that are operating  in the developing country may become  important players  in a projects to 
achieve climate co‐benefits, for example for replacing refrigeration equipment.   The example 
of the efforts of the company Dybvad Stål Industri (DSI) in the Solomon Islands is described in 
box 12.53 The national RAC association is an extremely important partner for the Ozone Officer 
in  the RAC  sector, and  it  can provide  ideas and  contacts  for  reputable RAC  companies  that 
could be  approached.   Additionally,  an Ozone Officer  can  identify  companies  that  are both 
active in the region and have interests in low‐GWP or zero GWP technology by researching the 
websites of RAC appliance manufacturers.  By emailing or calling a customer relations contact 
in a RAC company, it should be possible to begin explorations of possible collaborations. 
 

 
 

STEP IV – Make a compelling proposal: Calculate the climate co‐benefits of the HPMP  
 
To convince a potential donor that its support would be an effective and appropriate use of funds, 
Ozone Officers should link their project proposals with the national priorities and plans such as the 
national  development  strategy,  the  PRSP,  the  CAS,  or  UNDAF.  In  addition,  it  is  important  to 
demonstrate  any  benefits  (especially  climate  benefits)  from  energy  efficiency  gains  is  an 
important tool to obtain financial support from potential donors. If possible, get the endorsement 
from the appropriate line ministries.  An example of how to calculate the benefits is as follows: 
 
1. Forecast the growth rate of HCFC‐22 consumption  

Note: For small countries where HCFC‐22 is consumed solely for servicing refrigeration and 
air conditioning, an  increase of HCFC‐22 consumption could mean  increasing numbers of 
RAC units that will require servicing in the future. 

2. Develop the “Case” for climate co‐benefits 

 Determine the popular model size of RAC appliances in kW (or Btu) and the average charge 
size in kg per unit.  

 Assume average charge for servicing in kg/year.  

                                                            
53 UNIDO and SHECCO SPRL, Guide 2013: Natural Solutions for Developing Countries including UNIDO Atmosphere 
Summary Report (November 2013), page 50, 
http://www.unido.org/fileadmin/user_media_upgrade/What_we_do/Topics/Multilateral_environmental_agreement
s/GUIDE‐UNIDO‐natural‐substances‐2013‐small.pdf 
 
 

Box 12: Private sector assists with RAC investments in Solomon Islands
The company Dybvad Stål Industri (DSI) has sold many freezers for the seafood industry in Asia. In 
a recent project, a freezer was installed in a fish processing plant in the Solomon Islands, freezing 
tuna  loins. The self‐contained plate  freezer DSI PFP 2810 operates on ammonia.  It  is equipped 
with a refrigeration system and needs only a power connection and cooling water to operate. The 
end‐users  are mainly  fish  factories  that  are  exporting  some  of  their  products  to  the USA  and 
Europe. The DSI 2000 series has a high freezing rate and low power consumption and meets new 
strict hygienic standards.    It  is suitable for marine and  land  installation. Primary use  is to freeze 
seafood  such as  fish,  fish  fillets,  shrimps,  roe,  squid, etc.; vegetables  such as chopped  spinach, 
broccoli, carrots, etc.; pulp and concentrates. 
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 Outline the HCFC Phase‐out Strategy:  
Describe Assumptions 

 refrigeration and air conditioning Charge Size 
 Refrigeration Recharge (Service) in Kg/unit/year 
 Useful Life in Years 

 Current Regional Market of refrigeration and air conditioning:  
Number  of  replacement  units  + Number  of  units  for  growth  = Number  of  units  in  the 
regional market 

 Develop Assumptions to define climate co‐benefits of more energy efficient appliances: 
 Carbon Intensity Factor – in Kg CO2/kWh 
 Baseline Energy Efficiency Rating (EER) 
 New EER 
 Cooling Capacity (for Air Conditioning) in kW 
 Operating Hours in hours/day 
 CDM No. of Days in Days/Year 
 Cost of electricity in $ per kWh 
 If appropriate ‐ Carbon Revenue in $ per tCO2  

 

 Determine the cost and specifications for the existing stock of HCFC‐based RAC equipment:  
 An example of costs for HCFC‐22 residential air conditioning units 

 
Capacity (Btu) Capacity (kW) Voltage Price (USD) EER (Btu) EER (SI) 

9,000   2.93  220  379  10  2.93  

13,000   3.81  220  450  10  2.93 

18,000   5.28  220  599  10  2.93 

24,000   7.03  220  732  10  2.93 

 

 Estimate the cost and specifications of the new energy efficient low‐GWP RAC equipment 
that could be introduced: 

 An example of costs for R‐410A residential air conditioning units  
Capacity (Btu)  Capacity (kW) Voltage Price (USD) EER (Btu) EER (SI) 

9,000   2.64  110  450  14.5  4.25  

12,000   3.52  220  525  13.5  3.96  

18,000   5.28  220  659  13.5  3.96  

24,000   7.03  220  895  13.5  3.96  

 
 

3.  Ban  imports/production  of  R‐22  refrigeration  and  air  conditioning with  CDM  (0%  and  20% 
Growth) if appropriate 

 Example of Benefits Calculation 
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 R‐22 Consumption:  

 R‐22 consumption for the servicing sector will be phased out within 
10 years.  

 Energy Savings 

  1.5 – 5.5 million MWh in 2018  

 450 – 1,680 MW of Electricity Generation Saved (USD 0.9 ‐ USD 3.4 
billion deferred investment)  

 Additional Revenues if appropriate 

 Energy Savings ‐USD 0.6 ‐ USD 1.7 billion  

 CDM Revenue If available ‐ USD 50 ‐ USD 138 million  
4. Sensitivity Analysis   

 Example of a sensitivity analysis for residential air conditioning units  
  

Growth Rate per Annum   0%  10%  15%  20% 

Energy Consumption 
Reduction   1.45 million MWh  2.9 million MWh 4 million MWh  5.5 million MWh 

Reduced Demand for 
Electricity Generation 
Capacity   450 MW  890 MW  1,200 MW  1,670 MW 

Deferred Investment for 
New Capacity   $1 billion  $1.7 billion  $2.4 billion  $3.4 billion 

Energy Savings (7 years)   $0.6 billion  $1 billion  $1.3 billion  $1.7 billion 

CDM Revenues (7 years) 
If this is available    $50 million  $84 million  $108 million  $138 million 

 
 
STEP V – “Making the case”: Prepare yourself for discussions with potential donors 
 
The  situation  faced  by  each  Ozone  Officer  in  preparing  for  discussions  with  potential  donor 
partners will be unique;  therefore  they  should  consider  the  following  suggestions  in  their own 
national and regional contexts: 
 
1.  The most important preparations will be around understanding in detail your country’s HPMP 

and refrigeration sector, as outlined in Step I. 
 
2. “Do your homework” on which potential partners exist  inside your own country  is equally as 

important  as  knowing  the  technical  details  of what  is  contained  in  the  HPMP  and  in  the 
refrigeration  sector.  This  “homework”  includes having  formal  and  informal discussions with 
colleagues who are national focal points for the GEF or other international agreements as well 
as  public  servants  in  other  government  agencies  responsible  for  the CAS,  PRSPs  or UNDAF 
processes  described  in  Section  5,  and  who may  be  willing  to  include  the  HPMP  in  those 
strategies as a priority. The Ozone Officer’s  “homework” also  includes  identifying any other 
governments  with  embassies  in  the  country,  regional  development  banks  or  other 
international development agencies that might be willing to discuss partnering or co‐funding – 
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or other  financial assistance to support climate co‐benefits of the HPMP.   When researching 
the potential partners, do not forget to note any international private sector organizations or 
companies in the refrigeration sector that might be able to participate in a partnership. 

 
3. It  is  important to try to estimate what the climate co‐benefits might be  in  improving energy 

efficiency of refrigeration in your country.  In many LVCs, the number of appliances may be so 
small  that  the  value  of  the  climate  co‐benefits may  not  be  sufficient  to  interest  potential 
partners.  In that case, a regional approach, such as that which was created with the assistance 
of the ADB for Cook Island, Samoa, Tonga, Vanuatu and Papua New Guinea (See Box 3) may be 
a worthwhile line of attack to pursue.  

 
At this point, you should be ready to engage potential national, bilateral, regional and multilateral 
public  and  private  partners  to  seek  financial  support  for  the  climate  co‐benefits  of  the HPMP.  
During the engagement, there will be certain issues and constraints that will add to the effort and 
time  that  an Ozone Officer will  need  to  set  aside  to  undertake  the  engagement.    These may 
require strategic and targeted discussions with potential partners beyond the discussion of how to 
financially support climate co‐benefits of the HPMP.    It may be  important to discuss support for 
the  resources  required  for  mobilization,  time  required  for  applications,  length  of  time  from 
application through to receipt of financing. 54 

  
As with  the  development  of  any  projects  to  implement  the HPMP,55 when  developing  project 
concepts and speaking with a potential financing  institution or  implementing partner about your 
project ideas, there are certain elements that should be kept in mind: 

 

 Ensure additionality.  “Additionality” is a term frequently used in relation to project proposals 
that means the measurement of an intervention (i.e., doing something), when the intervention 
is compared to the baseline or status quo situation (i.e., doing nothing). This term is frequently 
used in relation to climate change, however it applies equally to any type of projects, including 
ODS phase out, chemicals and energy efficiency projects.  

 Transparency and good governance.56 These key principles are familiar to most civil servants, 
including Ozone Officers and other professionals working under international financial 
mechanisms like the Multilateral Fund. Design any resource mobilization project for  

                                                            
54 UNIDO, Chiller demonstration projects: Achievements & lessons learnt.  Joint meeting of the Regional Ozone 
Networks for Europe & Central Asia (ECA) and South Asia (SA).  Istanbul, Turkey.  26‐30 April 2010; Chiller 
Demonstration Projects: Achievements and Lessons Learnt. The Global Chiller Replacement Project. Mary‐Ellen Foley. 
Montreal Protocol Operations, The World Bank. 26‐30 April 2010. Istanbul, Turkey; Viraj Vithoontien, Montreal 
Protocol Operations, The World Bank Group, Strategies for HCFC Phase‐out Management Plan. Regional Workshop of 
Caribbean Ozone Officers. 25 March 2009. 
55 UNEP/OzL.Pro/ExCom/63/L.1 7 April 2011. Para 84 (a) (ii). 
http://www.multilateralfund.org/63/Draft%20Report%20English/1/63L1draft‐8‐April.doc 
56Good governance has 8 major characteristics. It is participatory, consensus oriented, accountable, transparent, 
responsive, effective and efficient, equitable and inclusive and follows the rule of law. It assures that corruption is 
minimized, the views of minorities are taken into account and that the voices of the most vulnerable in society are 
heard in decision‐making. It is also responsive to the present and future needs of society. 
http://www.unescap.org/pdd/prs/ProjectActivities/Ongoing/gg/governance.asp  



43 
 

 Avoid “perverse incentives.”  This term, which is usually applied in the context of climate 
change, describes a situation where an action that is supposed to achieve one result (positive) 
accidentally creates a problem somewhere else (negative). It is a type of unintended 
consequence when the impacts and outcome of a project are not considered carefully. In the 
context of resource mobilization related to climate co‐benefits of HPMPs, practically speaking 
this means that the Ozone Officer should be particularly careful during the project design 
stage to consider all possible outcomes (intended and unintended).   

 Explore possibilities of profit‐sharing, including return of funds to the Multilateral Fund. When 
designing a co‐funding proposal, if the project includes potential profit generation (e.g. from 
private sector involvement), try to consider what would happen to any new funds that might 
be generated. The Multilateral Fund has traditionally collected any funds generated from 
projects that it has financially supported (notably the chiller replacement programme), and 
used those new resources to finance new Multilateral Fund projects (the resource mobilization 
projects of all Implementing Agencies are good examples of this “recycling” process). 
Accordingly, when designing your resource mobilization project, consider whether any funds 
might be generated and if so, make a plan for how they will be collected and informed to the 
Multilateral Fund. 

 Ensure sustainability of the projects proposed. As with any good project design, the resource 
mobilization proposal should consider ways and means to sustain the outcome of the project 
after the initial funding is used. Try to identify and build such approaches into the original 
proposal. 

 Avoidance of duplication of similar projects. This is part of the due diligence process you 
should follow for any project proposal. It is part of your “homework” to ensure that whatever 
resource mobilization proposal related to climate co‐benefits of HPMPs does not duplicate any 
other existing project, either inside or outside of the Multilateral Fund. Make sure that what 
you are proposing does not duplicate activities currently funded or eligible for future funding 
under the Multilateral Fund (consult the Implementing Agency working with you). 

 Information on transaction costs.  Developing, submitting and negotiating project proposals 
takes resources takes expertise, time, and energy. Sometimes it takes considerable effort to 
do it right. It is important to keep track of your estimated “transaction costs” from the start of 
the project concept until the project is approved (or not approved). This information is useful 
to provide as feedback to both your Director/management, the organization from which you 
are seeking financing, and also to and even the Executive Committee. Such information could 
be reported under the HPMP in terms of activities/resources undertaken to seek climate co‐
benefits for the HCFC activities.   
 

STEP VI ‐ Next Steps 
 
Finally, undertake  the necessary  final  internal discussions within  the  country and with partners 
either  in the public or private sector to establish the agreed terms and conditions of the project 
and financial support including management, monitoring, evaluation, reporting.  
 
During  the project development and submission process — and even during  implementation — 
UNEP  encourages  Ozone  Officers  to  share  the  project  experience  with  other  NOUs  through 
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presentations and discussions at the Regional Network meetings (see box 13). Such exchanges can 
inform and inspire colleagues to achieve similar results. 
 
 

Box 13: Lesson learned 
Experience shows that Regional networking plays an important role in helping replicate the successful features 
of well‐designed co‐financing projects into future or on‐going projects. During meetings and workshops, project 
managers and country office personnel discuss both technical and administrative issues, share experiences and 
best practices, and gain a sense of how the portfolio functions at a regional level. 57  

— Multilateral Fund chiller project desk study 

 
 

 
   

                                                            
57 Multilateral Fund Desk Study on the Evaluation of Chiller Projects (UNEP/OzL.Pro/ExCom/68/10), para 14. 
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Annex 1: Overview of UNEP’s resource mobilization project  
 
UNEP submitted a project proposal for “Resource mobilization to address climate co‐benefits for 
the HCFC phase‐out in LVC countries with servicing sector only” as part of its 2011 Work 
Programme Amendment for the consideration of the 63rd Executive Committee.58 The original 
project sought to prepare a detailed study outlining specific financing options, complete five 
regional workshops on resource mobilisation, and prepare a pilot application for one LVC for 
funding for activities in HPMP not covered by the Multilateral Fund, at a budget of US$ 250,000 
plus programme support costs.   
 
Following discussions, the Executive Committee through Decision 63/22 (a) approved a project for 
UNEP59 as follows:  
 

“a) To approve funding at the level of US $100,000, plus agency support costs of US $13,000 for UNEP, for a 
study on financing options, regional workshops on co‐financing, and/or one or more pilot applications of co‐
financing for one or more low‐volume‐consuming countries with an approved HCFC phase‐out management 
plan, to be funded as resource mobilization activities on the condition that an interim report would be 
provided at the 66th meeting, which would include an update on the activities so far undertaken and address 
the following elements: 

(i) Additionality of the projects proposed; 
(ii) Transparency and good governance, as well as covering the cash flow; 
(iii) Assurance that these projects would avoid perverse incentives for countries; 
(iv) Exploring possibilities of profit‐sharing, including return of funds to the Multilateral Fund; 
(v) Ensuring sustainability of the projects proposed; 
(vi) Avoidance of duplication of similar projects; 
(vii) Information on transaction costs; 

(b) To request UNEP to ensure that the regional workshops were held in the context of the network meetings 
under UNEP’s Compliance Assistance Programme so as to ensure cost‐effectiveness, and that the timing of 
the workshops would be such to allow the experiences of other agencies’ resource mobilization activities to 
be incorporated; 
(c) To note that the funds approved would be taken from the budget reserved for unspecified projects that 
had been set aside from the funds returned from the Thai chiller project; and 
(d) To request UNEP to provide a final report for consideration by the Executive Committee at its 69th 
meeting.” 

 
Under this revised project scope and resources, and following consultations within the CAP team 
and with select Ozone Officers, UNEP selected the first option in the decision, i.e. the study and 
regional workshops, instead of developing a pilot application the former option would have a wide 
impact on many LVCs. 
 
UNEP engaged an international expert in the field of resource mobilization to research and draft 
the study on financing options (i.e. this document), and arranged for quality review by two 
experts, one of whom is an Ozone Officer from an LVC.  UNEP conducted the workshop 
component of the project over the period May 2013 to March 2014 (see Annex 2) in a way that 
was mutually supportive with the development of this document.  

                                                            
58 UNEP/OzL.Pro/ExCom/63/19. 
59 GLO/SEV/63/TAS/308. 
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UNEP submitted an interim report on the project to the 66th Executive Committee meeting, which 
noted the report and requested UNEP to submit a more substantial report to the 68th meeting 
(Decision 66/15(m)). At the 68th meeting, UNEP submitted another interim report. During the 
discussions of the resource mobilization projects of all Implementing Agencies, the Executive 
Committee noted the important information on resource mobilization provided in the Desk Study 
on the Evaluation of Chiller Projects60 and the 68th meeting report,61 and requested that UNDP, 
UNEP, UNIDO and the World Bank take into account the information provided the desk study, 
where relevant, and incorporate such information in the final reports on resource mobilization for 
in the context of the terms of reference set out in decisions 63/20, 63/22, 63/23 and 63/24 
(Decision 68/4 (c)). 
 
For both project components, UNEP considered the Multilateral Fund Desk Study on the 
Evaluation of Chiller Projects during the project development insofar as its recommendations 
apply to the LVC context, as per Executive Committee decision 68/4(c). UNEP also considered the 
information contained in the final reports on resource mobilization for climate co‐benefits 
submitted by UNDP,62 UNIDO,63 and World Bank64 as they became available.  
 
UNEP submitted an interim report on the project65 to the 69th meeting, which the Executive 
Committee noted and then urged UNEP to provide a draft of the study in the form of an 
information paper to the Executive Committee’s 70th meeting; to submit the final study to the 
71st meeting, taking into account guidance provided by the Executive Committee at the 70th 
meeting; and to complete the regional workshops on co‐financing by December 2013 with a view 
to providing a report on their conclusions to the first meeting in 2014 (Decision 69/4 (c)). 
 
UNEP submitted to the 70th meeting of the Executive Committee (1‐5 July 2013) the Draft 
Annotated Outline of the Study on Financing Options to Address Climate Co‐Benefits for HCFC 
Phase‐out in LVCs with Servicing Sector Only.66 In that detailed submission, UNEP noted that the 
project was a work in progress and it welcomed any guidance or inputs (e.g. examples of 
successful resource mobilisation in LVCs) from Executive Committee members or others to 
consider during the finalization of the document. During the Committee’s deliberations, a member 
noted the relation between the Discussion Paper on Minimizing Adverse Climate Impact of HCFC 
Phase‐Out in the Refrigeration Servicing Sector67 and the study being prepared by UNEP.  He 
encouraged the Secretariat to conduct further analysis of the issue and to engage in further 
discussion with UNEP and the other implementing agencies in order to exchange ideas and 
strategies to address the servicing sector in the most effective way possible to achieve compliance 

                                                            
60 UNEP/OzL.Pro/ExCom/68/10. 
61 UNEP/OzL.Pro/ExCom/68/53, paragraphs 48 to 54. 
62 UNEP/OzL.Pro/ExCom/71/6/Add.1. 
63 UNEP/OzL.Pro/ExCom/69/5. 
64 UNEP/OzL.Pro/ExCom/71/6/Add.1. 
65 UNEP/OzL.Pro/ExCom/69/5. 
66 UNEP/OzL.Pro/ExCom/70/Inf.3. 
67 UNEP/OzL.Pro/ExCom/70/53. 
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and minimize adverse climate impact.68 The Executive Committee agreed to defer consideration of 
the draft annotated outline of the study.69  
 
As the consideration of the outline was not continued during the 71st or 72nd Executive Committee 
meetings, UNEP proceeded with the finalization of the document on the basis of the previously‐
submitted outline, the comment received during the 70th meeting, and inputs from Ozone Officers 
and others received during the four resource mobilisation workshops.  UNEP submitted the final 
version of the study to the Executive Committee for consideration at its 73nd Meeting. 
 
   

                                                            
68 UNEP/OzL.Pro/ExCom/70/59, para 117. 
69 UNEP/OzL.Pro/ExCom/70/59, para 149. 
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Annex 2: Summary of the regional resource mobilization workshops 
 
As part of the project on “Resource mobilization to address climate co‐benefits for the HCFC phase‐out in 
LVC countries with servicing sector only,”70 UNEP organized four regional workshops on co‐financing with 
the objective of bringing stakeholders and representatives of the various appropriate funding mechanisms 
together  to build  the  capacity of  the participating Ozone Officers  from Article 5  countries on  accessing 
these financial mechanisms. UNEP also used the workshops as an opportunity for Ozone Officers from LVCs 
to share their experiences/inputs and voice their needs in relation to the guidance document on financing 
options  that UNEP was preparing  in parallel  to  the workshops. Thus,  the workshops and  the document 
were integrated throughout the project duration.   
 
In accordance with Decision 63/22 (b), UNEP ensured that the regional workshops were held in the context 
of  the  2013/2014  meetings  of  the  Regional  Networks  of  Ozone  Officers  under  UNEP’s  Compliance 
Assistance Programme so as to ensure cost‐effectiveness, and that the timing of the workshops would be 
such  to  allow  the  experiences  of  other  agencies’  resource  mobilization  activities  to  be  incorporated.  
Accordingly, the four workshops on “Opportunities for resource mobilization and climate benefits related 
to refrigeration servicing sector” were held as follows:71 
   

 Asia‐Pacific: The workshop on was organized on 8 May 2013 in Gold Coast, Australia, back to back 
with the Joint Meeting of the South Asia (SA), South East Asia and the Pacific (SEAP) and the Pacific 
Islands Countries (PIC) Regional Networks of Ozone Officers. 

 Europe and Central Asia: The workshop on was organized on 21 May 2013  in Ohrid, Macedonia 
FYR, back to back with the Annual Meeting of the ECA Network of Ozone Officers. 

 Latin  America  and  the  Caribbean:  The workshop  on was  organized  in  Kingston,  Jamaica  on  30 
September 2013 back to back with the Meeting of the Latin American and Caribbean Networks of 
Ozone Officers. 

 Africa: The workshop on was organized  in Addis Ababa, Ethiopia on 28 March 2014, back to back 
with the Joint Meeting of French‐Speaking and English‐Speaking Africa.  

 
The workshops were one half day or one day in length, depending on the preference and schedule of the 
respective  Network meetings. Model  agendas were  prepared  to  ensure  some  level  of  standardization 
across  the  Networks,  with  the  provision  that  each  region  could  adapt  the  agendas  as  per  its  local 
requirements. The workshops were designed to be inter‐active to encourage discussion and brainstorming 
on the subject, and included both presentations, discussion panels, and roundtable exchanges. 
 
The workshop  participants were  all  of  the  National Ozone Officers who  participated  in  the  associated 
Regional Network meetings. UNEP also invited the following organizations as speakers share their resource 
mobilization  experiences:  Multilateral  Fund  Secretariat,  Ozone  Secretariat,  Implementing  Agencies, 
bilateral  agencies/non‐Article  5  countries,  and  selected  Ozone  Officers  with  relevant  co‐financing 
experience.    In all of  the workshops, UNDP, UNIDO and  the World Bank conveyed  the  results  to‐date of 
their own  resource mobilization projects  separately‐approved under  the Multilateral  Fund,  shared  their 

                                                            
70 See Annex 1. 
71 UNEP did not organize a resource mobilization in West Asia since the region does not have any low‐volume 
consuming country, and it is therefore outside of the scope of the approved project.  However, discussions on 
resource mobilization for the climate co‐benefit of the HCFC phase out have taken place during the region’s Network 
and thematic meetings, to a certain extent. 
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extensive experiences with resource mobilization with respect to both LVCs and non‐LVCs, and participated 
actively in the ensuing roundtable discussions. 
 
UNEP retained external experts familiar with resource mobilization to moderate the workshops in a neutral 
and unbiased manner, and  to make  the  framework presentations. During some of  the workshops, other 
organisations also delivered presentations or moderated sessions during some of the workshops, such as 
the  Asia‐Pacific  Technical  College  (APTC),  Colombia,  Croatia, Macedonia  (Former  Yugoslav  Republic  of), 
Saint  Lucia,  United  States  and  private  sector  companies.  In  some  of  the workshops,  other  UNEP  staff 
members working on related  issues outside of Montreal Protocol  (i.e. climate change and  financing) also 
participated as speakers or moderators.  
 
The agendas of the four workshops covered a range of topics, such as: 

 Overview of financing options for LVC countries with servicing sector only. 

 Resource  mobilization  to  address  climate  co‐benefits  for  HCFC  phase‐  out  in  the  context  of 
Multilateral Fund decisions and policies.  

 Experiences of the implementing agencies and bilateral agencies. 

 Clean Development Mechanism.  

 Global Environment Facility. 

 Case  studies  or  experiences  (Caribbean,  Colombia,  Gambia,  Ghana,  Macedonia  FYR,  Croatia, 
Vietnam, etc.)  

 European financing instrument for pre‐accession countries. 

 NAMAs in the refrigeration, air conditioning and foam blowing sector.  

 Prospects  for  regional development banks  to  contribute  to  resource mobilization  related  to  the 
HCFC phase out in Article 5 countries.  

 
The Africa workshop provided the Implementing Agencies with a good opportunity to share the results of 
their resource mobilization projects, particularly the experiences with Gambia, Ghana and Vietnam projects 
co‐financed  with  the  GEF.  The  workshop  also  discussed  the  fundamentals  of  resource  mobilization 
including  development  and  submission  of  grant  proposals,  mobilization  of  national  resources,  and 
fundraising principles.   The Asia‐Pacific workshop provided a good opportunity for Australia, Italy and the 
United States to share their experience in offsetting costs in their own domestic HCFC phase‐out program.  
A  few countries  like Fiji, Cook  Island, Bangladesh noted efforts  in attracting  financing  for  the climate co‐
benefits. The Europe and Central Asia workshop highlighted the keen  interest by Ozone Officers  in better 
understanding  the  resource  mobilization  opportunities  with  Macedonia  and  Croatia  mentioning  the 
creation of funding opportunities to support their Montreal Protocol programs. The Latin America and the 
Caribbean meeting clarified that there is a need to have a system in place that provides the most up to date 
information on technologies in terms of performance and alternative gases. There was also an interesting 
discussion on the need for a few pilot countries to demonstrate how this financing could take place. 
 
Some of the common messages received from Ozone Officers during the workshops include: 
 

 The subject of resource mobilization and climate co‐benefits  is new to virtually all Ozone Officers 
and  is  not  traditionally  an  area  in which  they  have worked. Ozone Officers  need  assistance  to 
develop  their own expertise  in project  financing and designing project proposals. They also need 
assistance to further develop their capacity for making the linkages between the HCFC phase out, 
energy efficiency and climate co‐benefits. 
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 Due  to  the shortage of human  resources  in NOUs, as well as  lack of skills and knowledge  in  this 
area,  resource mobilization  for  the  climate benefits of  the HCFC phase out needs more  efforts. 
National Ozone officers highlighted  the need  for  continued  assistance  from  all  agencies on  this 
subject. 

 Resource mobilization does not necessarily mean  just funds, but can also mean human resources 
such as training and knowledge sharing. 

 Ozone Officers  expressed  the  need  for  project  preparation  funds  that  focus  on  the  climate  co‐
benefits. 

 Ozone Officers should explore as a priority the opportunities  for  internal  (i.e. domestic) resource 
mobilization. This  can  include  the use of economic  instruments, other government programmes 
and private sector resources.  
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Annex 3: Useful contacts and background information 
 
 

Final reports of Implementing Agency resource mobilization projects 

 UNDP, Final report on resource mobilization for climate co‐benefits 
(UNEP/OzL.Pro/ExCom/71/6/Add.1), 
http://www.multilateralfund.org/71/English/1/7106a1.pdf 

 UNIDO, Final report on development of pilot proposals for possible co‐financing for HCFC 
activities, to be be funded as resource mobilization activities (UNEP/OzL.Pro/ExCom/69/5) 
http://www.multilateralfund.org/69/English/1/6905.pdf 

 World Bank, Final report on resource mobilization for HCFC phase‐out and climate mitigation 
co‐benefits (UNEP/OzL.Pro/ExCom/71/6/Add.1), 
http://www.multilateralfund.org/71/English/1/7106a1.pdf 

 
Multilateral Fund documents 

 Multilateral Fund Senior Monitoring and Evaluation Officer, Desk Study on the Evaluation of 
Chiller Projects (UNEP/OzL.Pro/ExCom/68/10), 
http://www.multilateralfund.org/68/English/1/6810.pdf 

 Multilateral Fund Secretariat, Minimizing Adverse Climate Impact of HCFC Phase‐out in the 
Refrigeration Servicing Sector (UNEP/OzL.Pro/ExCom/72/42), 
http://www.multilateralfund.org/72/English/1/7242.pdf 

 
GEF Focal Points 
GEF Focal Points play a critical coordination role regarding GEF matters at country level as well as 
serving as the liaison with the GEF Secretariat and Implementing Agencies while representing their 
constituencies on the GEF Council. The GEF Political Focal Points and Operational Focal Points 
have different functions, although the exact specifications of the two designations may vary from 
country to country. All GEF member countries have Political Focal Points, while only recipient 
member countries eligible for GEF project assistance have Operational Focal Points. GEF Political 
Focal Points are concerned primarily with issues related to GEF governance including policies and 
decisions, as well as relations between member countries and the GEF Council and Assembly. GEF 
Operational Focal Points are concerned with the operational aspects of GEF activities, such as 
endorsing project proposals to affirm that they are consistent with national plans and priorities 
and facilitating GEF coordination, integration, and consultation at country level.  The list of focal 
points is found at http://www.thegef.org/gef/focal_points_list  
 
Climate‐related programs 

 Clean Development Mechanism (CDM), http://cdm.unfccc.int/ 

 Climate and Clean Air Coalition (www.unep.org/ccac/). 

 Sustainable Energy for All, http://www.sustainableenergyforall.org/ 

 The World Bank, http://www.worldbank.org/en/topic/climatechange/overview  
o Climate Investment Funds (CIFs), https://www.climateinvestmentfunds.org/cif/  
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o Climate Finance and Carbon Finance Unit, 
http://www.worldbank.org/en/topic/climatefinance 

o Climate Change Knowledge Portal, 
http://sdwebx.worldbank.org/climateportal/index.cfm  

o Climate Finance Options Platform, 
http://www.climatefinanceoptions.org/cfo/index.php 
 

Regional Development Banks 

 The Asian Development Bank (ADB), http://www.adb.org/ 

 Inter‐American Development Bank (IADB), www.iadb.org/ 

 Caribbean Development Bank (CDB), www.caribank.org/  

 African Development Bank (AfDB), http://www.afdb.org/en/  

 Climate Investments Funds (CIF), http://www.afdb.org/en/topics‐and‐sectors/initiatives‐
partnerships/climate‐investment‐funds‐cif/ 

 the Global Environment Facility (GEF), http://www.afdb.org/en/topics‐and‐sectors/initiatives‐
partnerships/global‐environment‐facility‐gef/  

 Sustainable Energy Fund for Africa (SEFA), http://www.afdb.org/en/topics‐and‐
sectors/initiatives‐partnerships/sustainable‐energy‐fund‐for‐africa/ 

 African Carbon Support Programme (ACSP), http://www.afdb.org/en/topics‐and‐
sectors/initiatives‐partnerships/african‐carbon‐support‐program/ 

 European Bank for Reconstruction and Development (EBRD), http://www.ebrd.com  
 

Funding Organisations of National Governments  
 Australia: Australian AID (AUSAID), http://www.ausaid.gov.au/Pages/home.aspx 

 Austria: Austrian Development Agency, http://www.entwicklung.at/en/ 

 Belgium: Belgian Development Cooperation (DGDC), 
http://diplomatie.belgium.be/en/policy/development_cooperation/ 

 Belgium: Belgian Technical Cooperation (BTC), http://www.btcctb.org/ 

 Canada: Canadian International Development Agency (CIDA), http://www.acdi‐cida.gc.ca/acdi‐
cida/acdi‐cida.nsf/eng/home 

 Denmark: Danish International Development Assistance (DANIDA), http://um.dk/en/danida‐en/ 

 Denmark: Danish Ministry of Foreign Affairs (MOFA), http://um.dk/en 

 European Commission: DG Development (DG DEV) also EU Enlargement‐related funds, 
http://ec.europa.eu/trade/policy/countries‐and‐regions/regions/africa‐caribbean‐pacific/ 

 France: Ministère des Affaires étrangères et européennes (MAEE), http://www.diplomatie.gouv.fr/en/ 

 France: Direction générale de la Coopération internationale et du Développement (DGCID), 
http://www.irc.nl/page/6890 

 Finland: Ministry of Foreign Affairs (MoFA), http://formin.finland.fi/public/default.aspx?culture=en‐
US&contentlan=2 

 Germany: Deutsche Gesellschaft für Internationale Zusammenarbeit GmbH (GIZ), 
http://www.giz.de/en/ 

 Germany: Bundesministerium für Wirtschaftliche Zusammenarbeit und Entwicklung (BMZ), 
http://www.bmz.de/en/index.html 

 Ireland: Irish Aid, http://www.dci.gov.ie/ 

 Italy: Cooperazione Italiana allo Svililuppo, http://www.cooperazioneallosviluppo.esteri.it/pdgcs/ 
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 Japan: International Cooperation Agency (JICA), http://www.jica.go.jp/english/ 
 Japan: Official Development Assistance (ODA), Ministry of Foreign Affairs (MoFA), 

http://www.mofa.go.jp/policy/oda 
 Japan: Bank for International Cooperation (JBIC), http://www.jbic.go.jp/en/ 

 Luxembourg: Ministère des Affaires Étrangères, http://www.mae.lu/en 

 Luxembourg: Agence Luxembourgeoise pour La Coopération Luxembourgeoise au Développement, 
http://luxdev.lu/en 

 Netherlands: Ministry of Foreign Affairs (MoFA), http://www.government.nl/ministries/bz 
 New Zealand: New Zealand Aid (NZAid), http://www.aid.govt.nz/ 

 Norway: Ministry of Foreign Affairs, http://www.regjeringen.no/en/dep/ud.html?id=833 
 Norway: Norwegian Agency for Development and Cooperation (NORAD), 

http://www.norad.no/en/front‐page;jsessionid=0D0F0A6AF492616F55F671C9D9D94F11 

 Portugal: Instituto Português de Apoio Ao Desenvolvimento (IPAD), http://ns1.ipad.mne.gov.pt/ 
 Spain: Agencia Española de Cooperación Internacional (AECI), http://www.aecid.es/en/aecid/ 

 Sweden: Swedish International Development Cooperation Agency (SIDA), http://www.sida.se/english/ 
 Switzerland: Swiss Agency for Development and Cooperation (SDC), 

http://www.sdc.admin.ch/en/Home 

 Switzerland: State Secretariat of Foreign Affairs (SECO), 
http://www.seco.admin.ch/index.html?lang=en 

 United Kingdom: Department for International Development (DFID), 
https://www.gov.uk/government/organisations/department‐for‐international‐development 

 United State: United States Agency for International Development (USAID), http://www.usaid.gov/ 

 United States: Millennium Challenge Corporation (MCC), http://www.mcc.gov/ 
 

Clean Development Mechanism approved methodologies 

 AMS‐II.O.: Dissemination of energy efficient household appliances ‐‐‐ Version 1.0, 
http://cdm.unfccc.int/methodologies/DB/OE502PQ0NA9ETZ5IB6HL0ZT2BBKZ35 

 AMS‐III.X.: Energy Efficiency and HFC‐134a Recovery in Residential Refrigerators ‐‐‐ Version 
2.0,  http://cdm.unfccc.int/methodologies/DB/983EQY2RSIYT5Q1KN4FIWHU2FL3MHP  

 AMS‐III.AB.: Avoidance of HFC emissions in Standalone Commercial Refrigeration Cabinets ‐‐‐ 
Version 1.0, 
http://cdm.unfccc.int/methodologies/DB/GZRYKNFXDOFO6WWJ3DG87GU8I4H1EZ  

 AM0060: Power saving through replacement by energy efficient chillers ‐‐‐ Version 1.1, 
http://cdm.unfccc.int/methodologies/DB/YK8TH8WJAQDX52TC32G9C627X17P38  

 AM0070: Manufacturing of energy efficient domestic refrigerators ‐‐‐ Version 3.1.0,  
http://cdm.unfccc.int/methodologies/DB/R66P8LFQUC30O9F2GX9Z9CTMN9B8W5  

 AM0071: Manufacturing and servicing of domestic refrigeration appliances using a low GWP 
refrigerant ‐‐‐ Version 2.0, 
http://cdm.unfccc.int/methodologies/DB/ZWFKA8F3U3CSHU75ST3VCPZMVN5VG0  
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Annex 4: Multilateral Fund eligible incremental costs of HCFC phase‐out projects72 
 
Decision 60/43  
Eligible incremental costs of HCFC phase‐out projects 
(f)  To  apply  the  following  principles  in  regard  to  eligible  incremental  costs  of HCFC  phase‐out 
projects for the first stage of HPMP implementation to achieve the 2013 and 2015 HCFC phase‐out 
compliance targets, subject to a review in 2013: 
(i)  When  preparing  HCFC  phase‐out  projects  in  the  foam,  refrigeration  and  air‐conditioning 
sectors,  bilateral  and  implementing  agencies  shall  use  the  technical  information  contained  in 
document UNEP/OzL.Pro/ExCom/55/47 as a guide;  
(ii) The current cost‐effectiveness threshold values used for CFC phase‐out projects  in paragraph 
32  of  the  final  report  of  the  16th  Meeting  of  the  Executive  Committee  (document 
UNEP/OzL.Pro/ExCom/16/20), to be measured in metric kilogrammes, shall be used as guidelines 
during the development and implementation of the first stage of HPMPs; 
(iii)  That  countries will  have  the  flexibility  to  allocate  the  approved  funding  from  incremental 
operating  costs  to  incremental  capital  costs and  to allocate up  to 20 per  cent of  the approved 
funding  for  incremental  capital  costs  to  incremental operating  costs,  as  long  as  the use of  the 
flexibility does not change  the  intent of  the project. Any reallocation should be  reported  to  the 
Executive Committee; 
(iv) Funding of up  to a maximum of 25 per  cent above  the  cost effectiveness  threshold will be 
provided  for projects when needed  for  the  introduction of  low global warming potential  (GWP) 
alternatives; 
HCFC phase‐out in the refrigeration and air‐conditioning manufacturing sector 
(viii) Incremental operating costs for projects in the air conditioning sub‐sector will be considered 
at USD 6.30/metric kg of HCFC consumption to be phased out at the manufacturing enterprise; 
(ix)  Incremental  operating  costs  for  projects  in  the  commercial  refrigeration  sub‐sector will  be 
considered at USD 3.80/metric kg of HCFC consumption  to be phased out at  the manufacturing 
enterprise; 
(x) Consistent with decision 31/45 of  the Executive Committee,  incremental operating costs will 
not  be  considered  for  enterprises  categorized  under  the  refrigeration  equipment  assembly, 
installation and charging sub‐sector; 
HCFC phase‐out in the refrigeration servicing sector 
(xi) Article 5 countries that have total HCFC consumption of up to 360 metric tonnes must include 
in their HPMP, as a minimum: 

a. A commitment to meeting, without  further requests  for  funding, at  least the  freeze  in 
2013 and the 10 per cent reduction step in 2015, and if the country so decides, the 35 per 
cent  reduction  step  in 2020. This  shall  include a  commitment by  the  country  to  restrict 
imports of HCFC‐based equipment  if necessary to achieve compliance with the reduction 
steps to support relevant phase‐out activities; 
b. Mandatory reporting, by the time funding tranches for the HPMP are requested, on the 
implementation  of  activities  undertaken  in  the  refrigeration  servicing  sector  and  in  the 

                                                            
72Excerpt from UNEP/OzL.Pro/ExCom/60/54  
 www.multilateralfund.org/sites/60/Document%20Library2/1/6054.pdf  
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manufacturing  sector when  applicable,  in  the  previous  year,  as well  as  a  thorough  and 
comprehensive  annual  work  plan  for  the  implementation  of  the  following  activities 
associated with the next tranche; 
c. A description of the roles and responsibilities of major stakeholders, as well as the lead 
implementing agency and the cooperating agencies, where applicable; 

(xii)  Article  5  countries  that  have  total HCFC  consumption  of  up  to  360 metric  tonnes will  be 
provided funding consistent with the level of consumption in the refrigeration servicing sector as 
shown  in  the  table  below,  on  the  understanding  that  project  proposals  will  still  need  to 
demonstrate that the funding level is necessary to achieve the 2013 and 2015 phase‐out targets, 
and if the country so decides, the 2020 phase‐out targets: 

Consumption (metric tonnes)*  Funding up to 2015 (US$)  Funding up to 2020 (US$) 

>0 <15  51,700 164,500

15 <40  66,000  210,000

40 <80  88,000  280,000

80 <120  99,000  315,000

120 <160  104,500  332,500

160 <200  110,000  350,000

200 <320  176,000  560,000

320 <360  198,000  630,000

 (*) Level of baseline HCFC consumption in the refrigeration servicing sector 
(xiii) Article 5 countries  that have  total HCFC consumption of up  to 360 metric  tonnes and  that 
receive  funding  consistent with  the  above  table, will  have  flexibility  in  utilizing  the  resources 
available to address specific needs that might arise during project implementation to facilitate the 
smoothest possible phase‐out of HCFCs; 
(xiv) Article 5  countries  that have  total HCFC  consumption of up  to 360 metric  tonnes, used  in 
both  the  manufacturing  and  refrigeration  servicing  sectors,  could  submit  HCFC  phase‐out 
investment projects in accordance with prevailing policies and decisions of the Multilateral Fund, 
in addition to funding for addressing HCFC consumption in the servicing sector; 
(xv) Article 5 countries  that have  total HCFC consumption above 360 metric  tonnes  should  first 
address consumption in the manufacturing sector to meet the reduction steps in 2013 and 2015. 
However,  if  such countries clearly demonstrate  that  they  require assistance  in  the  refrigeration 
servicing sector to comply with these targets, funding for these activities, such as training, will be 
calculated at US$4.50/metric kg, which will be deducted  from  their starting point  for aggregate 
reductions in HCFC consumption. 
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