
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ȫ Ȫ Ȧ ȯ Ȯ Ƞ ȱ Ȩ Ƞ Ȥ Ȫ  ȥ Ȭ Ȣ Ȯ Ȣ ȭ  

Ȯ ȧ Ȣ ȧ Ȝ  ȧ Ȣ ȱ Ȝ Ȩ Ȥ ȥ Ω Ȩ  ȫ Ȝ Ȭ Ȝ Ȟ Ω Ȟ Ȣ ȭ  ȥ Ȝ Ȥ   

ȟ Ȥ Ȫ Ȥ ȥ Ȣ ȭ Ȣ ȭ  

 

 ȧ Ƞ Ȯ Α ȫ Ȯ ȯ Χ Ȥ Α ȥ Ȫ  ȫ Ȭ Ȫ Ȟ Ȭ Α ȧ ȧ Α  ȭ ȫ Ȫ ȯ ȟ Ω Ȩ  Ȯ Ȫ ȧ Ƞ Α ȭ   

Ȫ Ȭ Ȟ Ȝ Ȩ Ω ȭ Ȣ  ȥ Ȝ Ȥ  ȟ Ȥ Ȫ Ȥ ȥ Ȣ ȭ Ȣ  

 

 

ȧ Ƞ Ȯ Ȝ ȫ Ȯ ȯ ȱ Ȥ Ȝ ȥ Ȣ   ȟ Ȥ Ȝ Ȯ Ȭ Ȥ ȝ Ȣ   

 

 

ȣ Ƞ ȧ Ȝ :  

« ȥ Ȝ ȣ Ȫ Ȭ Ȥ ȭ ȧ Ȫ ȭ  ȥ Ȝ Ȥ  Ƞ Ȧ Ƞ Ȟ ȱ Ȫ ȭ  ȫ Ƞ Ȭ Ȥ ȝ Ȝ Ȧ Ȧ Ȫ Ȩ Ȯ Ȥ ȥ Ȫ ȯ  
Ȝ ȫ Ȫ Ȯ ȯ ȫ Ω ȧ Ȝ Ȯ Ȫ ȭ  Ȝ Ƞ Ȭ Ȫ ȟ Ȭ Ȫ ȧ Ȥ Ȫ ȯ  Ȝ Ƞ Ȭ Ȫ ȫ Ȫ Ȭ Ȥ ȥ Ȣ ȭ  

ȝ Ȝ ȭ Ȣ ȭ  ȋ Ȝ / ȝ Ȍ »  

 

 

 

ȠɎɇȾɉɚɎωɋ ȥȽɅɄɀɄɒɛς : 

ȭȫȯȬȤȟΩȨ ȫȜȫȜȠȯȣȯȧȤȪȯ 

 

 

ȧɂɒȽɎɒɓχɇȽɈός  ȰɍɇɒɄɒɛς  :  ȫȽɋɒɂɉɂɛɊωɋ ȥɍȾɉȽɒɃɛς   

A.M.: 2011019013 

 

ȱȜȨȤȜ, ȜɈȽɁɄɊȽϊɈό  ɚɒɍς  ( 2013 - 2014 ) 

 



ȈǼȁǿǻǹ ȈȀȅȆǿȂǹ ȀǼȃǾ 

 

 

 

 

 

 

 

 

 

 



ǼπȚĲȡȠπȒΝ αȟȚȠȜȩȖȘıȘȢΝ țαȚΝ ȑȖțȡȚıȘȢΝ ĲȘȢΝ ȂİĲαπĲȣȤȚαțȒȢΝ ǻȚαĲȡȚȕȒȢ, ĲȠȣΝ

ȂİĲαπĲȣȤȚαțȠȪΝ ΦȠȚĲȘĲȒΝ ȆαȞĲİȜİȒȝȦȞΝ ȀȠȕȜαĲȗȒ ȝİΝ ǹέȂέΝ βί11ί1ιί1γ, 

ıȣȖțȡȠĲȠȪȝİȞȘΝαπȩΝĲȠȣȢΝȀέȀέκΝ 

 

ΓȡȘȖȠȡȠȪįȘΝǼȣȐȖȖİȜȠ,ΝǹȞαπȜȘȡȦĲȒΝȀαșȘȖȘĲȒέ 

ȆαπαİȣșȣȝȓȠȣ ȈπȣȡȓįȦȞ,ΝǼπȓțȠȣȡȠΝȀαșȘȖȘĲȒέ 

ȀαȞȑȜȜȠΝΦȫĲȚȠ,ΝȁȑțĲȠȡα. 

ǼȖțȡȓșȘțİΝ απȩΝ ĲȘȞ αȞȦĲȑȡȦ ĲȡȚȝİȜȒΝ İȟİĲαıĲȚțȒΝ İπȚĲȡȠπȒΝ ĲȘȞΝ 11ȘΝ ǻİțİȝȕȡȓȠȣΝ

2014. 

 

ΘǼȂǹκΝ«ȀǹΘȅȇǿȈȂȅȈΝȀǹǿΝǼȁǼΓȋȅȈΝȆǼȇǿǺǹȁȁȅȃȉǿȀȅȊΝǹȆȅȉȊȆȍȂǹȉȅȈΝ

ǹǼȇȅǻȇȅȂǿȅȊΝǹǼȇȅȆȅȇǿȀǾȈΝǺǹȈǾȈΝΥǹήǺΦ» 

ǹȖȖȜȚțȩȢ ȉȓĲȜȠȢ: «τeterminationΝandΝcontrolΝofΝ theΝenvironmentalΝ footprintΝ ofΝanΝ

airport – airbase» 

 

 

 

σopyrightΝ©ΝȆαȞĲİȜİȒȝȦȞΝȀȠȕȜαĲȗȒȢ, 2014  

ȂİΝİπȚĳȪȜαȟȘΝπαȞĲȩȢΝįȚțαȚȫȝαĲȠȢέΝρllΝrightsΝreservedέ 

 

 

ȅȚΝ απȩȥİȚȢ,Ν ȠȚΝ πȡȠĲȐıİȚȢ țαȚΝ ĲαΝ ıȣȝπİȡȐıȝαĲαΝ πȠȣΝ πİȡȚȑȤȠȞĲαȚΝ ıİΝ αȣĲȩΝ ĲȠΝ

ȑȖȖȡαĳȠ, İțĳȡȐȗȠȣȞΝ ĲȠȞΝ ıȣȖȖȡαĳȑαΝ țαȚΝ įİȞΝ πȡȑπİȚΝ ȞαΝ İȡȝȘȞİȣșİȓΝ ȩĲȚΝ

αȞĲȚπȡȠıȦπİȪȠȣȞΝİπȓıȘȝİȢΝșȑıİȚȢ.  

  



ȈǼȁǿǻǹ ȈȀȅȆǿȂǹ ȀǼȃǾ 

  



ǼȣȤαȡȚıĲȓİȢ 

ǼȣȤαȡȚıĲȫ, 

ȉȠȣȢΝȀαșȘȖȘĲȑȢΝȝȠȣ,Ν ĲȠȞΝ țαșȑȞαΝ ȟİȤȦȡȚıĲȐ,Ν ȖȚαΝ ĲȚȢΝπȠȜȪĲȚȝİȢΝ ȖȞȫıİȚȢΝ țαȚΝ

İȝπİȚȡȓİȢΝ πȠȣΝ απȠțȩȝȚıαΝ ıĲȘΝ įȚȐȡțİȚαΝ ĲȘȢΝ πȡȠıπȐșİȚȐȢΝ ȝȠȣΝ ȖȚαΝ ĲȘȞΝ İπȚĲȣȤȒΝ

ȠȜȠțȜȒȡȦıȘΝĲȠȣΝȂİĲαπĲȣȤȚαțȠȪΝπȡȠȖȡȐȝȝαĲȠȢ,ΝıĲȠΝȠπȠȓȠΝıȣȝȝİĲİȓȤαέ 

ȉȠȞΝΦȓȜȠΝȝȠȣΝțαȚΝțαĲȩπȚȞΝȀȠȣȝπȐȡȠΝΥȈȪȞĲİțȞȠΦ ȝȠȣ,ΝΓȚȫȡȖȠΝȃȚțȠȜȠȣįȐțȘ,ΝȠΝ

ȠπȠȓȠȢΝȝȠȣΝ ȑıπİȚȡİΝ ĲȘȞΝ ȚįȑαΝ țαȚΝ ıĲȐșȘțİΝαȝȑȡȚıĲȠȢΝıȣȝπαȡαıĲȐĲȘȢ,ΝıİΝ ȩȜαΝ ĲαΝ

ıĲȐįȚαΝĲȘȢΝİțπαȓįİȣıȒΝȝαȢ,ΝıĲȠΝȣπȩȥȘΝȂİĲαπĲȣȤȚαțȩΝπȡȩȖȡαȝȝαέ 

ȉȠȣȢ ȈȣȝȝαșȘĲȑȢΝȝȠȣ, ȝİΝĲȠȣȢΝȠπȠȓȠȣȢΝıȣȞİȡȖαıĲȒțαȝİΝȖȚαΝĲȠΝțαȜȪĲİȡȠΝțαȚΝ

πȠȚȠĲȚțȩĲİȡȠΝαπȠĲȑȜİıȝαέΝ 

ȉȘȞΝ ȠȚțȠȖȑȞİȚȐΝ ȝȠȣ,Ν πȠȣΝ ȣπȑȝİȞİΝ ĲȠȞΝ İπȚπȜȑȠȞΝ ĳȩȡĲȠΝ İȡȖαıȓαȢΝ ȝȠȣ,Ν İȚȢΝ

ȕȐȡȠȢΝĲȠȣΝįȚαșȑıȚȝȠȣΝπȡȠȢΝαȣĲȒȞΝȤȡȩȞȠȣ,ΝπȠȣΝįȚțαȚȦȝαĲȚțȐ ĲȘȢΝαȞȒțİέΝ    

  



ȈǼȁǿǻǹ ȈȀȅȆǿȂǹ ȀǼȃǾ 

  



ΑɛɎɉɖώɒɟ, əɋɒ ɕɄɖɔɧɗɄ ΔɎɄəɖɎɅɢ, 

Σəɋɒ ɄɇɄɕɋɑɡɒɋ ɑɔɚ ΣɧɊɚɇɔ ΠαɒαγɎώəα 

ΤσɎəωɒάɏη, ɋ ɔɕɔɣɄ ɉɒ ɑɡɗɟ əɋɘ Ɉɧɗɏɔɐɋɘ ɏɄɎ 

ɉɕɎɅɄɖɚɑɡɒɋɘ ɇɎɄ əɋɒ ɣɈɎɄ ɈɎɄɒɚɌɉɣɗɄɘ ɕɉɖɎɦɈɔɚ, ɐɦɇɟ əɋɘ 

ɉɇɏɚɑɔɗɧɒɋɘ əɋɘ ɗəɔ əɖɣəɔ ɑɄɘ ɕɄɎɈɣ ɏɄɎ ɕɄɖɠɐɐɋɐɄ əɋɘ 

Ʉɒɠɐɋɞɋɘ ɑɉɇɠɐɔɚ ɑɡɖɔɚɘ əɟɒ ɚɕɔɝɖɉώɗɉɟɒ ɏɄɎ əɋɘ 

ɛɖɔɒəɣɈɄɘ əɋɘ ɔɎɏɔɇɡɒɉɎɠɘ ɑɄɘ, ɑɉ ɕɄɖɦəɖɚɒɉ ɏɄɎ ɑɉ 

ɉɒɌɠɖɖɚɒɉ ɒɄ ɎɏɄɒɔɕɔɎɢɗɟ əɋɒ ɉɕɎɌɚɑɣɄ ɑɔɚ.  

ΠɄɖɠɐɐɋɐɄ, ɗəɄ ɄɇɄɕɋɑɡɒɄ ɑɔɚ ɕɄɎɈɎɠ, 

ΠαɒαγɎώəη, Ερασɑɣα ɏαɎ ΚɚρɎαɏɢ,  

ɇɎɄ əɔ ɝɖɦɒɔ ɕɔɚ Ɉɉɒ əɔɚɘ ɄɛɎɡɖɟɗɄ, 

Ʉɐɐɠ ɉɏəɎɑώ ɦəɎ ɑɉɇɄɐώɒɔɒəɄɘ ɌɄ 

ɏɄəɄɐɠɅɔɚɒ, ɏɄɌώɘ ɕɎɗəɉɧɟ ɏɄɎ ɉɧɝɔɑɄɎ, ɔɎ 

ɈɎɏɔɣ əɔɚɘ ɗəɦɝɔɎ ɗəɋ Ɋɟɢ əɔɚɘ ɒɄ ɉɕɎəɉɚɝɌɔɧɒ 

ɦɐɔɎ ɏɄɎ ɒɄ ɓɉɕɉɖɠɗɔɚɒ əɎɘ ɣɈɎɉɘ əɔɚɘ əɎɘ 

ɕɖɔɗɈɔɏɣɉɘ.  

ΚɄɎ əɡɐɔɘ, ɈɎɏɄɎɟɑɄəɎɏɠ ɗəɔɚɘ 

ɗɉɅɄɗəɔɧɘ Γοɒεɣς ɑοɚ. 

  



ȈǼȁǿǻǹ ȈȀȅȆǿȂǹ ȀǼȃǾ 

  



ȈȊȃȅȌǾ 

ȉȠΝ ȗȒĲȘȝαΝ πȠȣΝ İȟİĲȐȗİĲαȚΝ țαȚ αȞαπĲȪııİĲαȚ, İȓȞαȚ ȝȚα αȡȤȚțȒΝ țαȚΝ πȡȫĲȘ 

απȩπİȚȡαΝ πȡȠıȑȖȖȚıȘȢΝ țαȚΝ İĳαȡȝȠȖȒȢΝ ıĲαΝ ıĲȡαĲȚȦĲȚțȐΝ įİįȠȝȑȞα, İıĲȚȐȗȠȞĲαȢΝ

ıĲȘȞΝ țαĲȐΝ αȞĲȚıĲȠȚȤȓαΝ πȡȠıαȡȝȠȖȒΝ ĲȠȣΝ ĲȡȩπȠȣΝ țαșȠȡȚıȝȠȪ, ȖȚαΝ ĲȠȞΝ ȝİĲȑπİȚĲαΝ

ȜİπĲȠȝİȡȒΝ ȣπȠȜȠȖȚıȝȩ,Ν ĲȠȣΝπİȡȚȕαȜȜȠȞĲȚțȠȪΝ απȠĲȣπȫȝαĲȠȢΝ αİȡȠįȡȠȝȓȠȣΝ ΥǹήǻΦΝ

ǹİȡȠπȠȡȚțȒȢ ǺȐıȘȢΝ ΥǹήǺΦ,ΝıĲȠΝπȜαȓıȚȠΝțαȚΝıĲȚȢΝȖİȞȚțȑȢΝαȡȤȑȢΝİȞȩȢΝǼȣȡȦπαȧțȠȪΝ

ȝȠȞĲȑȜȠȣΝ İȜȑȖȤȠȣΝ țαȚΝ ȣπȠȜȠȖȚıȝȠȪ, ȝİΝ ȑȝĳαıȘΝ ıĲȠΝ αȞșȡαțȚțȩΝ απȠĲȪπȦȝα,Ν ĲȠΝ

ȠπȠȓȠΝ αĳİȞȩȢΝ įȘȝȚȠȣȡȖİȓĲαȚΝ απȩΝ ĲȚȢΝ țȐșİΝ İȓįȠȣȢΝ įȡαıĲȘȡȚȩĲȘĲİȢΝ țαĲȐΝ ĲȘΝ

ȜİȚĲȠȣȡȖȓαΝ ĲȘȢ,Ν αĳİĲȑȡȠȣΝ ȦȢΝ ȝȑȖİșȠȢ, ıȣȞȠȜȚțȐΝ țαȚΝ İπȚȝȑȡȠȣȢ, ȝπȠȡİȓΝ ȞαΝ

πȡȠıįȚȠȡȚıĲİȓ țαȚΝȞαΝțαĲαıĲİȓ ȝİĲȡȒıȚȝȠ. ǲĲıȚ, İπȚıĲȡαĲİȪȠȞĲαȢΝĲȘȞΝπȡȠıȦπȚțȒ 

İȝπİȚȡȓαΝıĲȘΝȜİȚĲȠȣȡȖȓαΝȝȚαȢΝǹήǺΝțαȚΝĲȘΝįȚαșȑıȚȝȘΝȖȞȫıȘΝıĲȠΝȣπȩȥȘΝαȞĲȚțİȓȝİȞȠ 

ĲȠȣΝπİȡȚȕαȜȜȠȞĲȚțȠȪΝ- αȞșȡαțȚțȠȪΝαπȠĲȣπȫȝαĲȠȢ, ıȣȖțȡȠĲȒșȘțİΝțαȚ παȡαĲȓșİĲαȚΝ

ȝȚαΝ ıȣȖțİțȡȚȝȑȞȘΝ πȡȩĲαıȘΝ țαșȠȡȚıȝȠȪ,Ν ĲȡȩπȠȣΝ ȣπȠȜȠȖȚıȝȠȪΝ țαȚΝ ȝİșȩįȠȣΝ

İȜȑȖȤȠȣ ĲȠȣΝ İȞΝ ȜȩȖȦΝ απȠĲȣπȫȝαĲȠȢ, įȚαΝ ĲȘȢΝ ȝȑĲȡȘıȘȢΝ ĲȦȞΝ İțπȠȝπȫȞΝ ĲȦȞΝ

αİȡȓȦȞ,Ν πȡȠıαȡȝȠıȝȑȞȘΝ țαĲȐȜȜȘȜαΝ ıĲαΝ ıĲȡαĲȚȦĲȚțȐΝ įİįȠȝȑȞα,Ν įȚαĲȘȡȫȞĲαȢΝ

αįȚαȕȐșȝȘĲȠΝ ȤαȡαțĲȒȡα,Ν ȦȢΝ αȡȤȚțȩΝ ıȘȝİȓȠΝ αȞαĳȠȡȐȢΝ țαȚΝ πȡȠȕȜȘȝαĲȚıȝȠȪΝ ȖȚαΝ

ȝİĲȑπİȚĲαΝȤȡȒıȘέ ȉȠΝİțȐıĲȠĲİΝαπȠĲȑȜİıȝαΝĲȘȢΝȝȑĲȡȘıȘȢΝαπȩΝĲȘȞΝİĳαȡȝȠȖȒ, İȓȞαȚΝ

αȣĲȩΝ πȠȣ İȞΝ ıȣȞİȤİȓα șαΝ απȠĲİȜİȓ ĲȘΝ ȕȐıȘ, ȖȚαΝ ȞαΝ İπαȞαπȡȠıįȚȠȡȚıĲȠȪȞ 

ȣπȐȡȤȠȣıİȢΝȒΝȞαΝįȘȝȚȠȣȡȖȘșȠȪȞ ȞȑİȢΝıȤȑıİȚȢ,ΝȖȚαΝȞαΝİπȚįȡȐıİȚΝțαȚΝȞαΝȠįȘȖȒıİȚΝ

ıİΝ ıȣȝπİȡȐıȝαĲα țαȚΝ πȡȠĲȐıİȚȢ,Ν πȠȣΝ πȚșαȞȫȢΝ ȞαΝ πȡȠĲİȓȞȠȣȞΝ αȜȜαȖȒΝ ȒΝ

İȞαȡȝȩȞȚıȘΝ ıȣȝπİȡȚĳȠȡȐȢΝ ȒΝ ȞȠȠĲȡȠπȓαȢ, απȑȞαȞĲȚ ıĲȠΝ πİȡȚȕȐȜȜȠȞέ ǼπȓıȘȢ, Ș 

απȠįȠȤȒΝ țαȚΝ πȡȠıșȒțȘΝ ĲȠȣ ȞȑȠȣΝ αȣĲȠȪ ıĲȩȤȠȣ, απȠĲİȜİȓ țİȞĲȡȚțȩΝ ȐȟȠȞαΝ ĲȘȢ 

πİȡαȚĲȑȡȦΝ αȞȐπĲȣȟȘȢ İȞȩȢΝ ĳȐıȝαĲȠȢΝ įȡαıĲȘȡȚȠĲȒĲȦȞ,Ν ȖȚαΝ ȝİȓȦıȘΝ ȩȜȦȞΝ ĲȦȞΝ

İțπȠȝπȫȞΝ αİȡȓȦȞ, απȩΝ ĲȚȢΝ İȡȖαıȓİȢΝ πȠȣΝ ıȣȞįȑȠȞĲαȚΝ ȝİΝ ĲȘȞΝ țȐșİΝ İȓįȠȣȢΝ

ȜİȚĲȠȣȡȖȓα,ΝȝİΝİπȚșȣȝȘĲȒΝțαĲȐıĲαıȘΝĲȘȞΝȠȣįİĲİȡȠπȠȓȘıȘΝĲȠȣΝȐȞșȡαțα.  

ǼπȚπȡȩıșİĲα, İțĳȡȐȗİĲαȚΝțαȚΝȘΝİțĲȓȝȘıȘΝĲȘȢΝįȣȞαĲȩĲȘĲαȢΝαȞĲȚıĲȠȓȤȚıȘȢ țαȚΝ

İȟİȪȡİıȘȢ αȞαȜȠȖȚȫȞ, ĲȘȢΝ ıȣȖțİțȡȚȝȑȞȘȢΝ πȡȩĲαıȘȢΝ țαȚΝ ȝİșȠįȠȜȠȖȓαȢ,Ν ıĲȚȢΝ

įȡαıĲȘȡȚȩĲȘĲİȢΝțαȚΝĲȦȞΝȐȜȜȦȞΝȀȜȐįȦȞΝĲȦȞΝǼȞȩπȜȦȞΝǻȣȞȐȝİȦȞ,ΝȖȚαΝȝȑĲȡȘıȘΝțαȚΝ

ȑȜİȖȤȠΝ İțπȠȝπȫȞ,Ν ȝİΝ πȡȠİțĲȐıİȚȢΝ ıĲȘȞΝ πİȡȚȕαȜȜȠȞĲȚțȒΝ πȡȩȞȠȚαΝ țαȚΝ ȠȚțȠȞȠȝȓαΝ

įȣȞȐȝİȦȞ,ΝįȓįȠȞĲαȢ παȡȐȜȜȘȜαΝȑȞαȣıȝαΝπİȡİĲαȓȡȦΝİȟȑĲαıȘȢ. 



ȈǼȁǿǻǹ ȈȀȅȆǿȂǹ ȀǼȃǾ 



i 

 

ȆǿȃǹȀǹȈΝȆǼȇǿǼȋȅȂǼȃȍȃ 

 ................................................................................................................. 1 

ȈȀȅȆȅȈ .......................................................................................................... 2 

ȆȇȅȊȆȅΘǼȈǼǿȈ ............................................................................................. 2 

ȈȊȃȅȆȉǿȀǾΝȆǼȇǿΓȇǹΦǾΝȀǼΦǹȁǹǿȍȃ ....................................................... 3 

 .............................................................................................. 7 

ȆȇȅȈǼΓΓǿȈǾ,ΝǹȃǹǻȇȅȂǾ ȀǹǿΝǹȃǹȁȊȈǾ .................................................. 7 

ǻǿǼΘȃǼȈΝȆȁǹǿȈǿȅΝǹȃȉǿȂǼȉȍȆǿȈǾȈ ......................................................... 10 

ǼȊȇȍȆǹǿȀǾΝȈȊȂǺȅȁǾΝȀǹǿΝǻȇǹȈǾ .......................................................... 12 

ǼΘȃǿȀȅΝȆȁǹǿȈǿȅΝǼȃǼȇΓȅȆȅǿǾȈǾȈΝȀǹǿΝǹȃȉǹȆȅȀȇǿȈǾȈ ...................... 14 

ǼȃȃȅǿȅȁȅΓǿȀǾΝǻǿǹȈȉǹȈǾΝȉȅȊΝǹȆȅȉȊȆȍȂǹȉȅȈΝΘǼȂǹȉȅȈ .............. 15 

ȈȊȂȆǼȇǹȈȂǹΝǼȃȅȉǾȉǹȈ ......................................................................... 16 

 .................................................. 17 

ǻǿǼȇǼȊȃǾȈǾΝǹȆǹǿȉǾȈǼȍȃΝΘǼȈȂǿȀȅȊΝȆȁǹǿȈǿȅȊ .................................. 18 

ȀǹΘȅȇǿȈȂȅȈΝȀǹǿΝȊȆȅȁȅΓǿȈȂȅȈ............................................................. 21 

ǹȇȋǼȈΝȀǹΘȅȇǿȈȂȅȊΝȀǹǿ ǼȆǿȆǼǻǹΝǻǿǹȆǿȈȉǼȊȈǾȈ ............................... 22 

ȋαȡĲȠγȡȐĳȘıȘ ................................................................................. 24 

ȂİȓωıȘ .............................................................................................. 24 

ǺİȜĲȚıĲȠπȠȓȘıȘ ................................................................................ 25 

ȅȣįİĲİȡȩĲȘĲα .................................................................................... 26 



ii 

 

ȆǼȇǿΝǻȅȂȍȃΝȀǹǿΝȂǼΘȅǻȅȁȅΓǿȍȃΝȉȅȊΝǹȆȅȉȊȆȍȂǹȉȅȈ .................. 26 

ȈȊȂȆǼȇǹȈȂǹΝǼȃȅȉǾȉǹȈ ......................................................................... 29 

 ..................................................................................................... 31 

ǼΦǹȇȂȅΓǾΝȀǹǿΝǼȀȂǼȉǹȁȁǼȊȈǾ ............................................................. 31 

ǻȊȃǹȉȅȉǾȉǼȈ,Ν ǻȇǹȈȉǾȇǿȅȉǾȉǼȈΝ ȀǹǿΝ ǻǿǹΦȅȇȅȆȅǿǾȈǼǿȈΝ ȀǹȉǹΝ
ȋȇǾȈǾ ................................................................................................ 34 

ȆȠȜȚĲȚțȒΝȋȡȒıȘ ................................................................................. 37 

ȈĲȡαĲȚωĲȚțȒΝΥȀȠȚȞȒΝțαȚΝǼπȚȤİȚȡȘıȚαțȒΦ.......................................... 39 

ȂȚțĲȒΝȋȡȒıȘ ..................................................................................... 41 

ȀǹȃȅȃǿȀǾΝΦǹȈǾΝȁǼǿȉȅȊȇΓǿǹȈ ................................................................ 43 

ǹήΦΝțαȚΝΆȝİıȘΝȊπȠıĲȒȡȚȟȘΝǹȣĲȫȞ ................................................. 44 

ȁȠȚπȑȢΝΈȝȝİıİȢΝǻȡαıĲȘȡȚȩĲȘĲİȢΝȊπȠıĲȒȡȚȟȘȢΝȆĲȒıİωȞ ........... 45 

ȀȠȚȞȒȢΝȋȡȒıȘȢΝ– ȊπȠıĲȒȡȚȟȘȢΝțαȚΝȍĳȑȜİȚαȢ ................................ 46 

ǼȆǿȋǼǿȇǾȈǿǹȀǾΝΦǹȈǾΝȁǼǿȉȅȊȇΓǿǹȈ ........................................................ 47 

ȆǼǻǿǹΝǼΦǹȇȂȅΓǾȈΝǼȁǼΓȋȅȊΝΓǿǹΝȉǾȃΝǹȆȅȀȅȂǿǻǾ ȍΦǼȁǾȂǹȉȍȃ 48 

ȈȊȂȆǼȇǹȈȂǹΝǼȃȅȉǾȉǹȈ ......................................................................... 49 

 ........................................ 51 

ȀǹȉǾΓȅȇǿǼȈΝǼȀȆȅȂȆȍȃ .......................................................................... 51 

ȈȊȃǾΘǾΝǹǼȇǿǹ ............................................................................................ 53 

ǹȃȉǿȈȉȅǿȋǿǹΝǿȈȅǻȊȃǹȂȅȊ ....................................................................... 55 

ȈȊȂȆǼȇǹȈȂǹΝǼȃȅȉǾȉǹȈ ......................................................................... 56 



iii 

 

 ....................................................... 57 

ȈȉȇǹȉǿȍȉǿȀǹΝΥȂǹȋǾȉǿȀǹΦΝǹήΦ ................................................................. 59 

ȆȅȁǿȉǿȀǹΝΥȂǼȉǹΦȅȇǿȀǹΦΝǹήΦ ................................................................... 60 

ǻǿǹǻǿȀǹȈǿǼȈΝȀǹǿΝȂǼΘȅǻȅȁȅΓǿǼȈΝȂǼȉȇǾȈǾȈΝȉȍȃΝǼȀȆȅȂȆȍȃΝȉȍȃΝ
ǹǼȇȅȆȅȇǿȀȍȃΝǻȇǹȈȉǾȇǿȅȉǾȉȍȃ ............................................... 62 

ȂǿȀȇȅǿΝȆȇȅȄǼȃȅǿΝǼȀȆȅȂȆȍȃ ................................................................ 66 

ǼȃǻǼǿȀȉǿȀǾΝ ȆǼȇǿȆȉȍȈǾ ȊȆȅȁȅΓǿȈȂȅȊΝ ǹȆȅΝ ȀǹȉǹȃǹȁȍȈǾΝ
ȀǹȊȈǿȂȅȊ ......................................................................................... 67 

ȆȇȅȉǹȈǾΝ ȂǼȁȁȅȃȉǿȀǾȈΝ ǻǿǼȊΘǼȉǾȈǾȈΝ ȊȆȅȁȅΓǿȈȂȅȊΝ
ǼȀȆȅȂȆȍȃΝǹήΦ ............................................................................... 68 

ȈȊȂȆǼȇǹȈȂǹΝǼȃȅȉǾȉǹȈ ......................................................................... 69 

 .................. 71 

ȂȅȃȉǼȁȅȆȅǿǾȈǾΝȀȊȇǿǹȈ ǻȇǹȈȉǾȇǿȅȉǾȉǹȈΝǹήǺΝΥȆȉǾȈǼǿȈΝǹήΦΦ ....... 72 

ȆǼǻǿȅΝǹμΝǹήΦΝțαȚΝΆȝİıȘΝȊπȠıĲȒȡȚȟȘΝǹȣĲȫȞ ................................ 73 

ΆȝİıȘΝȊπȠıĲȒȡȚȟȘΝĲωȞΝǹήΦΝγȚαΝȆĲȒıȘ .......................................... 82 

ȆǼǻǿȅΝ ǺμΝ ȁȠȚπȑȢΝ ΈȝȝİıİȢΝ ǻȡαıĲȘȡȚȩĲȘĲİȢΝ ȊπȠıĲȒȡȚȟȘȢΝ
ȆĲȒıİωȞ ................................................................................. 84 

ȆǼǻǿȅΝΓμΝȀȠȚȞȒȢΝȋȡȒıȘȢΝ– ȊπȠıĲȒȡȚȟȘȢΝțαȚΝȍĳȑȜİȚαȢ ................ 86 

ǼȃǻǼǿȀȉǿȀȅΝ ǹȆȅȉǼȁǼȈȂǹΝ ȊȆȅȁȅΓǿȈȂȅȊΝ ȆǼȇǿǺǹȁȁȅȃȉǿȀȅȊΝ
ǹȆȅȉȊȆȍȂǹȉȅȈΝǹήǻΝȂǿǹȈΝǹήǺ ...................................................... 88 

ȈȊȂȆǼȇǹȈȂǹΝǼȃȅȉǾȉǹȈ ......................................................................... 91 

 ........................ 93 



iv 

 

ΓǼȃǿȀǹΝȆǼȇǿΝȀǹȉǹȃǹȁȍȈǾȈ .................................................................... 93 

ǼȆǿΝȈȉǹΘǼȇȍȃΝǼΓȀǹȉǹȈȉǹȈǼȍȃΝǹήǺ ..................................................... 94 

ȂǼΘȅǻȅȁȅΓǿǼȈΝ ΣΝ ǼȀȆȅȂȆǼȈΝ ȈȊȂΦȍȃǹΝ ȂǼΝ ȉǾȃΝ ǿȈȋȊȅȊȈǹΝ
ȃȅȂȅΘǼȈǿǹ ...................................................................................... 95 

ȈȊȈȉǾȂǹΝȂǼȉǹΦȅȇȍȃΝȀǹǿΝȂǼȉǹȀǿȃǾȈǼȍȃ ........................................ 96 

ȀαĲȘγȠȡȓİȢΝȅȤȘȝȐĲωȞΝțαȚΝȈȣȞαĳȫȞΝȂİıȫȞ ................................. 97 

ȀαĲȘγȠȡȚȠπȠȓȘıȘΝ țαȚΝ ȊπȠȜȠγȚıȝȩȢΝ ǼțπȠȝπȫȞΝ απȩΝ ȅȤȒȝαĲαΝ
ΥțέȐέΦ ........................................................................................ 98 

ǹȃȉǿȈȉȅǿȋǿǼȈΝȈȊȃȉǼȁǼȈȉȍȃ ................................................................. 100 

ȈȊȂȆǼȇǹȈȂǹΝǼȃȅȉǾȉǹȈ ....................................................................... 101 

 ..................... 103 

ȆȁǹǿȈǿȅ ȊȆǼΘǹΝΓǿǹΝȉȅΝȆǼȇǿǺǹȁȁȅȃ ................................................... 103 

ǹȃǹȁȅΓǿǼȈ-ǹȃȉǿȈȉȅǿȋǿǼȈΝȀǹǿΝȆǹȇȅȂȅǿǼȈΝΥȀȅǿȃǼȈΦΝǼΦǹȇȂȅΓǼȈ. 104 

ΆȝİıİȢΝαπȩΝǻȡαıĲȘȡȚȩĲȘĲα .......................................................... 107 

ΈȝȝİıİȢΝαπȩΝǻȡαıĲȘȡȚȩĲȘĲα ....................................................... 108 

ȀȠȚȞȒȢΝȋȡȒıȘȢΝțαȚΝȍĳȑȜİȚαȢ ......................................................... 109 

ǼȆǿΝȉȅȊΝȈȉȇǹȉȅȊΝȄǾȇǹȈ ........................................................................ 109 

ǼȆǿΝȉȅȊΝȃǹȊȉǿȀȅȊ ................................................................................... 110 

ǼȆǿΝǹȁȁȍȃΝȈȍȂǹȉȍȃΝΥǹȈȉȊȃȅȂǿǹ-ȆȊȇȅȈǺǼȈȉǿȀǾ-ȁǿȂǼȃǿȀȅΦ ...... 111 

ȈȊȂȆǼȇǹȈȂǹΝǼȃȅȉǾȉǹȈ ....................................................................... 112 

 ........................................... 115 

ȈȊȂȆǼȇǹȈȂǹȉǹΝ- ǻǿǹȆǿȈȉȍȈǼǿȈ ........................................................... 115 



v 

 

ȆȇȅȉǹȈǼǿȈ ................................................................................................. 119 

 ............................................................................................................. 125 

 ..................................................................................................... 127 

 .... 135 

 ............................................................................. 141 

ȉȠΝEUΝETSΝγȚαΝĲȘȞΝȆȠȜȚĲȚțȒΝǹİȡȠπȠȡȓα ....................................... 142 

ȆαȡȐįİȚγȝαΝĲȠȣΝEUΝETS ................................................................ 143 

 ..................................................... 145 

 

 

 

 

 

 

 

 

 

 

 



vi 

 

ȈǼȁǿǻǹ ȈȀȅȆǿȂǹ ȀǼȃǾ 

 

  



vii 

 

ȁǿȈȉǹ ǼǿȀȅȃȍȃ 

ǼȚțȩȞαΝ1ΝǻȚȐγȡαȝȝαΝǹȜȜαγȒȢΝĲȘȢΝΘİȡȝȠțȡαıȓαȢΝαπȩΝĲȠΝ1ιθηΝ– 2100 8 

ǼȚțȩȞαΝ2ΝǾΝȁİȚĲȠȣȡγȓαΝĲȠȣΝΦαȚȞȠȝȑȞȠȣΝĲȠȣΝΘİȡȝȠțȘπȓȠȣ 9 

ǼȚțȩȞαΝ3ΝȈȤȘȝαĲȚțȒΝȆαȡȐıĲαıȘΝǺαıȚțȫȞΝȆȣȜȫȞωȞΝȆȘγȫȞΝǼțπȠȝπȫȞ 36 

ǼȚțȩȞαΝ4ΝȈȤȘȝαĲȚțȒΝǹπİȚțȩȞȚıȘΝǻȚαȤωȡȚıȝȠȪΝȋȡȒıİωȞΝǹήǻΝΣΝΦȐıİωȞΝȁİȚĲȠȣȡγȓαȢ 37 

ǼȚțȩȞαΝηΝȆİȡȚπĲȫıİȚȢΝȂȚțĲȒȢΝȋȡȒıȘȢΝǹήǻΝȝİΝȈȣȞįȣαıȝȩΝȆȠȜȚĲȚțȒȢΝΣΝȈĲȡαĲȚωĲȚțȒȢ 41 

ǼȚțȩȞαΝθΝȆȡȠĲİȚȞȩȝİȞȘΝȀαĲȘγȠȡȚȠπȠȓȘıȘΝĲȘȢΝȆĲȘĲȚțȒȢΝǻȡαıĲȘȡȚȩĲȘĲαȢ 44 

ǼȚțȩȞα 7 ȁİȚĲȠȣȡγȚțȐ ΌȡȚα țαȚ Ȇİįȓα - ύώύsΝηperationalΝBoundariesΝandΝ‘Scopes’ 52 

ǼȚțȩȞαΝκΝȈȣȞȠȜȚțȑȢΝİțπȠȝπȑȢΝCO2,ΝαȞȐΝȉȠȝȑα 55 

ǼȚțȩȞαΝλΝǹȞĲȚıĲȠȚȤȓαΝǿıȠįȣȞȐȝȠȣΝĲȠȣΝCO2 ȝİΝĲαΝΆȜȜα ǹȑȡȚαΝGHGs. 56 

ǼȚțȩȞαΝ1ίΝǹπİȚțȩȞȚıȘΝĲωȞΝΦȐıİωȞΝȆĲȒıȘȢΝĲωȞΝǹήΦ,ΝStandardΝόlyingΝCycleέ 57 

ǼȚțȩȞαΝ11ΝȉȣπȚțȩȢΝȆȓȞαțαȢΝȉȠπȠșȑĲȘıȘȢΝǿıȤȪȠȢΝĲωȞΝȀήȉΝĲωȞΝǹήΦΝαȞȐΝΦȐıȘ 58 

ǼȚțȩȞαΝ12ΝȈȤȘȝαĲȚțȒΝȆαȡȐıĲαıȘΝȆȡαγȝαĲȚțȒȢΝȀαĲαȞȐȜωıȘȢΝȀαȣıȓȝȠȣΝγȚαΝȀȐșİΝȆĲȒıȘ 63 

ǼȚțȩȞαΝ13ΝȈȤȘȝαĲȚțȒΝȆαȡȐıĲαıȘΝȉȠȞȠȤȚȜȚȠȝİĲȡȚțȫȞΝǻİįȠȝȑȞωȞ 64 

ǼȚțȩȞαΝ14ΝȈȤȘȝαĲȚțȒΝȆαȡȐıĲαıȘΝȊπȠȜȠγȚıȝȠȪΝȅȡșȠįȡȠȝȓαȢ 64 

ǼȚțȩȞαΝ1ηΝȈȣȞĲİȜİıĲȑȢΝǼțπȠȝπȫȞΝCO2 γȚαΝĲαΝǹİȡȠπȠȡȚțȐΝȀαȪıȚȝα 66 

ǼȚțȩȞαΝ1θΝΓİȞȚțȒΝȀαĲȘγȠȡȚȠπȠȓȘıȘΝĲωȞΝȆİįȓωȞΝǼțπȠȝπȫȞΝΥSCOPES 1,2 &3) 71 

ǼȚțȩȞαΝ1ιΝȂȠȞĲİȜȠπȠȓȘıȘΝǹİȡȠπȠȡȚțȒȢΝǺȐıȘȢΝǹήǺΝωȢΝπȡȠȢΝĲȘȞΝȀȪȡȚαΝǻȡαıĲȘȡȚȩĲȘĲα 72 

ǼȚțȩȞαΝ1κΝȈȣγțİȞĲȡωĲȚțȩȢΝȆȓȞαțαȢΝĲωȞΝ3ΝΦȐıİωȞΝȆĲȒıİωȞ 75 

ǼȚțȩȞαΝ1λΝȆȓȞαțαȢΝǼȡγαıȓαȢΝȊπȠıĲȒȡȚȟȘȢΝȉȊȆȅȊΝμΝΥǼέȊέΦΝǼΝΥ1,2…,ȋΦ 83 

ǼȚțȩȞαΝ2ίΝȆȓȞαțαȢΝǻȡαıĲȘȡȚȩĲȘĲαȢΝȊπȠıĲȒȡȚȟȘȢΝȉȊȆȅȊΝμΝΥǻέȊέΦΝǻΝΥ1,2…,ȋΦ 85 

ǼȚțȩȞαΝ21ΝȆȓȞαțαȢΝΓİȞȚțȒȢΝȊπȠıĲȒȡȚȟȘȢΝȉȊȆȅȊΝμΝΥΓέȊέΦΝΓΝΥ1,2…,ȋΦ  ȒΝΝΥΓέȊέΦΝΓ 87 

ǼȚțȩȞαΝ22ΝȆȓȞαțαȢΝȊπȠȜȠγȚıȝȠȪΝǿıȠįȣȞȐȝȠȣΝȀȪțȜȠȣΝLTO ȂαȤȘĲȚțȠȪΝǹήΦ 90 

ǼȚțȩȞαΝ23ΝȀαĲȘγȠȡȚȠπȠȓȘıȘΝȝİΝǺȐıȘΝĲȘȞΝȀȪȡȚαΝǻȡαıĲȘȡȚȩĲȘĲα 98 

ǼȚțȩȞαΝ24ΝΓİȞȚțȒΝȀαĲȘγȠȡȚȠπȠȓȘıȘΝȅȤȘȝȐĲωȞΝΣΝȈȣȞαĳȫȞΝȂȑıωȞ 99 

ǼȚțȩȞαΝ2ηΝȆȓȞαțİȢΝǹȞĲȚıĲȠȓȤȚıȘȢΝȈȣȞĲİȜİıĲȫȞΝCarbonΝTrust 101 

ǼȚțȩȞαΝ2θΝΓİȞȚțȒΝȀαĲȘγȠȡȚȠπȠȓȘıȘΝȝİΝǺȐıȘΝĲȘȞΝȀȪȡȚαΝǻȡαıĲȘȡȚȩĲȘĲαΝγȚαΝĲȚȢΝǼέǻέ 107 

ǼȚțȩȞαΝ2ιΝȆȓȞαțαȢΝĲωȞΝȈĲȠȚȤİȓωȞΝĲωȞΝȀήȉΝĲωȞΝǹήΦΝıİΝȉȣπȚțȩΝȀȪțȜȠ 135 

ǼȚțȩȞαΝ2κΝȆȓȞαțαȢΝȈȣȞĲİȜİıĲȫȞΝǼțπȠȝπȫȞΝαȞȐΝȆȠȜȚĲȚțȩΝȉȪπȠΝǹήΦΝαȞȐΝLTO 136 

ǼȚțȩȞαΝ2λΝȆȓȞαțαȢΝȈȣȞĲİȜİıĲȫȞΝǼțπȠȝπȫȞΝαȞȐΝȈĲȡαĲȚωĲȚțȩΝȉȪπȠΝǹήΦΝαȞȐΝLTO 137 

ǼȚțȩȞαΝ3ίΝȆȓȞαțαȢΝȈȣȞĲήĲȫȞΝǼțπήπȫȞΝαȞȐΝȈĲȡήțȩΝǼȜαĳȡȠȪΝȉȪπȠȣΝǹήΦΝțαȚΝǼήȆΝαȞȐΝLTO 138 

ǼȚțȩȞαΝ31ΝȆȓȞαțαȢΝȈȣȞĲİȜİıĲȫȞΝǼțπȠȝπȫȞΝαȞȐΝȂαȤȘĲȚțȩΝȉȪπȠΝǹήΦΝαȞȐΝLTO 139 

ǼȚțȩȞαΝ32ΝȀαĲαȞȠȝȒΝǻȚțαȚωȝȐĲωȞΝǼțπȠȝπȫȞΝıĲȠȣȢΝΦȠȡİȓȢΝǹήΦ,ΝγȚαΝĲαΝΈĲȘΝ2ί12Ν– 2020 143 

 

 



viii 

 

ȈǼȁǿǻǹ ȈȀȅȆǿȂǹ ȀǼȃǾ 

 

 

 

 

 

 



 

ȆαȞĲİȜİȒȝȦȞΝȀȠȕȜαĲȗȒȢΝǹȂκβί11ί1ιί1γ   ıİȜȓįαΝ|Ν1

ȅΝȐȞșȡȦπȠȢΝπȐȖȚαΝțαȚΝıĲαșİȡȐΝαπαȚĲİȓΝțαȚΝİțȝİĲαȜȜİȪİĲαȚ, ȩĲȚΝȘΝĳȪıȘΝĲȠȣΝ

πȡȠıĳȑȡİȚ,Ν țȐȞȠȞĲαȢΝ ȤȡȒıȘΝ ȩȜȦȞΝ ĲȦȞΝ ȣπαȡȤȩȞĲȦȞΝ țαȚΝ įȚαșȑıȚȝȦȞΝ ȝȑıȦȞΝ țαȚΝ

πȩȡȦȞ,Ν įȚαΝ ĲȘȢΝ ĲİȤȞȠȜȠȖȓαȢ,Ν ĲȘȢΝ İȟȑȜȚȟȘȢΝ țαȚΝ ĲȘȢΝ αȞȐπĲȣȟȘȢέ ǹȣĲȩΝ απȠĲİȜİȓΝ

įȚαȤȡȠȞȚțȩΝ įİįȠȝȑȞȠ,Ν πȠȣΝ ıĲȘȞΝ παȡȠȪıαΝ ĳȐıȘ,Ν απαȚĲİȓΝ İπȚĲαțĲȚțȐΝ ĲȘΝ ȜȠȖȚıĲȚțȒΝ

παȡαțȠȜȠȪșȘıȘΝ ĲȘȢΝ πȡȠıĳȠȡȐȢΝ țαȚΝ ȗȒĲȘıȘȢ,Ν αȜȜȐΝ țαȚΝ ĲȘȢΝ İπȓįȡαıȘȢΝ πȠȣΝ ĲȠΝ

πİȡȚȕȐȜȜȠȞΝįȑȤİĲαȚ,ΝαπȩΝĲȘȞΝțȐșİΝİȓįȠȣȢΝțαȚΝȑțĲαıȘȢΝαȞșȡȫπȚȞȘΝįȡαıĲȘȡȚȩĲȘĲαέΝ

ǾΝțαĲαȖȡαĳȒΝțαȚΝαπȠĲȓȝȘıȘΝțȐșİΝȜİȚĲȠȣȡȖȓαȢ,ΝıİΝȩȜİȢΝĲȚȢΝİțĳȐȞıİȚȢΝțαȚΝȝȠȡĳȑȢ,Ν

ĲȦȞΝ ȠπȠȓȦȞΝ ĲȠΝ απȠĲȑȜİıȝαΝ ȠįȘȖİȓΝ ıĲȘȞΝ țȜȚȝαĲȚțȒΝ αȜȜαȖȒ,Ν ȦȢΝ ıȣȞȑπİȚαΝ ĲȘȢΝ

ȡαȖįαȓαȢΝπαȡαȖȦȖȒȢΝαİȡȓȦȞ,ΝȝİΝİȟȑȤȠȣıαΝĲȘȞΝπαȡȠȣıȓαΝĲȠȣΝįȚȠȟİȚįȓȠȣΝȐȞșȡαțα,Ν

απȩΝ ĲȚȢΝ αȞșȡȦπȠȖİȞİȓȢΝ įȡαıĲȘȡȚȩĲȘĲİȢ,Ν ȣȜȠπȠȚİȓĲαȚΝ ȝİΝ ĲȠȞΝ ȣπȠȜȠȖȚıȝȩΝ ĲȠȣΝ

πİȡȚȕαȜȜȠȞĲȚțȠȪΝαπȠĲȣπȫȝαĲȠȢ, ȝİΝȑȝĳαıȘΝıĲȠΝαȞșȡαțȚțȩ. 

ǾΝıȣȞȠȜȚțȒΝįȡȐıȘΝĲȘȢΝȆέǹ,ΝαȜȜȐΝțαȚΝ ĲȦȞ ȜȠȚπȫȞ ǼέǻέΝπαȡȐȖİȚ ȝȑȡȠȢΝ ĲȠȣΝ

πȡȠȕȜȒȝαĲȠȢΝ țαȚΝ İȓȞαȚΝ İȣțαȚȡȓα ȞαΝ ıȣȝȕȚȕαıĲȠȪȞ ȝİΝ ĲȠΝ șȑȝα țαȚΝ ĲȠΝ ȡȩȜȠΝ ĲȘȢ 

țȣȡȚȩĲİȡȘȢ ȝȑȤȡȚΝ ĲȫȡαΝ αȚĲȓαȢ,Ν İπȚįȚȫțȠȞĲαȢ İșİȜȠȞĲȚțȐΝ ĲȘȞ αȞĲȚȝİĲȫπȚıȘ αȣĲȒȢ 

ĲȘȢ πȡȩțȜȘıȘȢ,ΝȝİΝĲαțĲȚțȑȢ,ΝİȡȖαȜİȓαΝțαȚΝȝȑıα, πȡȠıαȡȝȠıȝȑȞαΝıĲȚȢΝαπαȚĲȒıİȚȢΝ

țαȚΝıĲαΝįİįȠȝȑȞαΝĲȠȣȢέ ǹȣĲȩΝįȪȞαĲαȚΝȞαΝȣȜȠπȠȚȘșİȓ, ȣȚȠșİĲȫȞĲαȢΝĲȠȞΝĲȡȩπȠΝπȠȣΝ

ȣπȠįİȚțȞȪİĲαȚΝȦȢΝπȡȩĲαıȘΝıĲȘȞ παȡȠȪıα țαȚΝπȠȣΝπȡȠțȪπĲİȚΝ απȩ ĲȘȞ İȟȑĲαıȘ,Ν

αȞȐπĲȣȟȘΝ țαȚΝ πȡȠıαȡȝȠȖȒΝ ĲȦȞΝ αȡȤȫȞΝ țαȚΝ ĲȠȣΝ ĲȡȩπȠȣ țαșȠȡȚıȝȠȪΝ ĲȠȣΝ ȣπȩȥȘ 

απȠĲȣπȫȝαĲȠȢ,ΝıĲȚȢΝįȚαıĲȐıİȚȢΝαİȡȠįȡȠȝȓȠȣ ΥǹήǻΦΝǹİȡȠπȠȡȚțȒȢΝǺȐıȘȢΝΥǹήǺΦ, ȦȢΝ

αȡȤȚțȩȢΝπȡȠȕȜȘȝαĲȚıȝȩȢ, ȝİ ĲȘȞΝțαșȠįȒȖȘıȘ ȝȚαȢΝİȞįİįİȚȖȝȑȞȘȢΝπȡαțĲȚțȒȢ,ΝπȠȣΝ

İĳαȡȝȩȗİĲαȚΝİșİȜȠȞĲȚțȐΝțαȚΝȝαȗȚțȐ, απȩΝπȠȜȚĲȚțȠȪȢΝαİȡȠȜȚȝȑȞİȢΝĲȘȢΝǼȣȡȫπȘȢΝțαȚΝ

ȩȤȚΝ ȝȩȞȠ,Ν ȝİΝıĲȩȤȠΝ ĲȘΝȕȑȜĲȚıĲȘΝ įȚαȤİȓȡȚıȘΝ țαȚΝ ĲȘȞΝ απȠĲİȜİıȝαĲȚțȒ αȞĲȚȝİĲȫπȚıȘ 

ĲȦȞΝİțπȠȝπȫȞΝĲȠȣȢ,ΝĳĲȐȞȠȞĲαȢΝȝȑȤȡȚ ĲȘȞΝțαĲȐıĲαıȘ ȚıȠȗȣȖȓȠȣΝĲȠȣΝȐȞșȡαțαέΝ 

ȅȚΝ ȕαıȚțȑȢΝ αȡȤȑȢ,Ν πȠȣΝ İπȚıĲȡαĲİȪȠȞĲαȚΝ ȖȚαΝ ĲȘΝ ıȣȞȠȜȚțȒΝ αȞĲȚȝİĲȫπȚıȘΝ ĲȘȢΝ

ȣπȩȥȘΝ țαĲȐıĲαıȘȢ,Ν ıȣȞȠȥȓȗȠȞĲαȚΝ ıĲȘΝ įȡȐıȘΝ ĲȘȢΝ ȤαȡĲȠȖȡȐĳȘıȘȢ,Ν ĲȘȢΝ ȝİȓȦıȘȢ,Ν

ĲȘȢΝȕİȜĲȚıĲȠπȠȓȘıȘȢΝțαȚΝ ĲȘȢΝȠȣįİĲİȡȠπȠȓȘıȘȢ,ΝȠȚΝȠπȠȓİȢΝȝȑıαΝαπȩΝĲȘȞΝαȞȐȜȣıȘΝ

ĲȦȞΝıȤȑıİȦȞΝțαȚΝĲȦȞΝİπȚįȡȐıİȦȞ, ıĲȘȞΝțȐșİΝİȓįȠȣȢΝįȡαıĲȘȡȚȩĲȘĲα, țαșȓıĲαȞĲαȚ 

ȝİĲȡȒıȚȝİȢ, ȝİΝ ĲȘȞΝ İπȚȜȠȖȒ,Ν αȞȐπĲȣȟȘ țαȚΝ ȤȡȒıȘΝ țαĲȐȜȜȘȜȠȣΝ ȣπȠȜȠȖȚıĲȚțȠȪΝ

ȝȠȞĲȑȜȠȣ,ΝȩπȦȢΝıĲȘȞΝπαȡȠȪıαΝπȡȩĲαıȘ,ΝπȡȠıαȡȝȠıȝȑȞȠΝıĲȚȢΝȚįȚαȚĲİȡȩĲȘĲİȢΝțαȚΝ

İȚįȚțȑȢΝ ıȣȞșȒțİȢΝ ĲȦȞΝ İțȐıĲȠĲİΝ αȞαȖțȫȞΝ țαȚΝ απαȚĲȒıİȦȞ. ǾΝ πȡȠĲİȚȞȩȝİȞȘΝ
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İĳαȡȝȠȖȒ, ıĲȚȢΝ įȚαıĲȐıİȚȢ țαȚΝ ĲȚȢ αȞĲȚıĲȠȚȤȓİȢ ĲȦȞΝ Ǽ.ǻ., įȪȞαĲαȚ ȞαΝ

İπαȞαπȡȠıįȚȠȡȓıİȚ ȣπȐȡȤȠȣıİȢΝȒΝȞαΝțαșȠȡȓıİȚ ȞȑİȢΝıȤȑıİȚȢ,ΝȞαΝİπȚįȡȐıİȚΝțαȚΝȞαΝ

ȠįȘȖȒıİȚΝıİΝįȚαπȚıĲȫıİȚȢΝțαȚΝıȣȝπİȡȐıȝαĲα, țαșȫȢΝțαȚΝıİΝȑȜİȖȤȠΝıȣȞȠȜȚțȐΝĲȦȞΝ

İțπȠȝπȫȞ, πȠȣΝ πȚșαȞȫȢΝ ȩȜαΝ ȝαȗȓ,Ν ȞαΝ πȡȠĲİȓȞȠȣȞΝ αȜȜαȖȒΝ ȒΝ İȞαȡȝȩȞȚıȘΝ

ıȣȝπİȡȚĳȠȡȐȢΝȒ ȞȠȠĲȡȠπȓαȢ, απȑȞαȞĲȚΝıĲȠΝĲȚșȑȝİȞȠΝȗȒĲȘȝα,ΝαȜȜȐΝțαȚΝȖİȞȚțȩĲİȡα, 

αȞΝαȣĲȩΝțȡȚșİȓΝıțȩπȚȝȠ.  

ȈȀȅȆȅȈ 

ǾΝ αȞαȖȦȖȒΝ țαȚΝ αȞĲȚıĲȠȚȤȓαΝ ĲȦȞΝ αȡȤȫȞ,Ν ĲȘȢΝ πȡαțĲȚțȒȢΝ țαȚΝ ĲȠȣΝ ĲȡȩπȠȣΝ

țαșȠȡȚıȝȠȪΝĲȠȣΝπİȡȚȕαȜȜȠȞĲȚțȠȪΝαπȠĲȣπȫȝαĲȠȢΝαİȡȠįȡȠȝȓȠȣΝπȠȜȚĲȚțȒȢΝȤȡȒıȘȢ,Ν

απȩΝ ĲȠΝ πȜαȓıȚȠΝ İȞȩȢΝ ǼȣȡȦπαȧțȠȪΝ ȝȠȞĲȑȜȠȣΝ ȣπȠȜȠȖȚıȝȠȪ,Ν ıĲαΝ įİįȠȝȑȞαΝ ĲȘȢΝ

ıĲȡαĲȚȦĲȚțȒȢΝ ȤȡȒıȘȢΝ απȩΝ ĲȘȞΝ Ȇέǹ., ȫıĲİΝ ȞαΝ țαĲαȖȡαĳȠȪȞΝ ȠȚΝ ıȤȑıİȚȢΝ țαȚΝ

İπȚįȡȐıİȚȢ, ȞαΝ απȠĲİȜȑıİȚ ȑȞαΝ πȡȫĲȠΝ ıȘȝİȓȠΝ αȞαĳȠȡȐȢ,Ν πȡȠıαȡȝȠıȝȑȞȘΝ

πȡȩĲαıȘ țαȚΝ ĲȠȞΝ απαȡαȓĲȘĲȠΝ πȡȠȕȜȘȝαĲȚıȝȩ,Ν ȖȚαΝ İȞįİȤȩȝİȞȘΝ ȝİȜȜȠȞĲȚțȒΝ

İĳαȡȝȠȖȒ,Ν ıȣȝȕȐȜȜȠȞĲαȢ ȝİΝ țαĲİȣșȪȞıİȚȢΝ țαȚΝ πȡȠĲȐıİȚȢΝ ıĲȘȞΝ ȠȚțȠȞȠȝȓαΝ ĲȘȢΝ

įȚαįȚțαıȓαȢ,ΝțαșȫȢΝțαȚΝıĲȘ ȝİĲȐįȠıȘΝĲȘȢΝ ȚįȑαȢ, ĲȘȢΝπİȡȚȕαȜȜȠȞĲȚțȒȢΝįȚαȤİȓȡȚıȘȢΝ

țαȚΝĲȘȢΝȠȚțȠȜȠȖȚțȒȢΝȞȠȠĲȡȠπȓαȢ, ȖİȞȚțȩĲİȡα. 

ȆȇȅȊȆȅΘǼȈǼǿȈ 

ǾΝ ȤȡȒıȘΝ ĲȠȣΝ ȩȡȠȣΝ πİȡȚȕαȜȜȠȞĲȚțȩΝ απȠĲȪπȦȝα,Ν ȤȡȘıȚȝȠπȠȚİȓĲαȚΝ ȦȢΝ

πȡȠıȦπȚțȒΝ İπȚȜȠȖȒ,Ν ȝİΝ İȣȡİȓαΝ ȑȞȞȠȚαΝ țαȚΝ ȝİΝ ȑȝĳαıȘΝ ıĲȠΝ αȞșȡαțȚțȩ,Ν αȜȜȐΝ

παȡȐȜȜȘȜαΝ αĳȒȞİȚΝ αȞȠȚțĲȩΝ ĲȠΝ İȞįİȤȩȝİȞȠΝ ȝİȜȜȠȞĲȚțȐΝ ȞαΝ ıȣȝπİȡȚȜȐȕİȚΝ ȑȞαΝ

İȣȡȪĲİȡȠΝ ĳȐıȝαΝ İπȚįȡȐıİȦȞΝ țαȚΝ απȩΝ ȐȜȜαΝ ıĲȠȚȤİȓαΝ πȠȣΝ παȡȐȖȠȞĲαȚΝ απȩΝ ĲȘȞΝ

țȐșİΝ İȓįȠȣȢΝ įȡαıĲȘȡȚȩĲȘĲαΝ πȠȣΝ πȡȠıȝİĲȡȐĲİΝ țαȚΝ İπȚįȡȐΝ ıĲȠΝ πİȡȚȕȐȜȜȠȞ,Ν ȦȢΝ

απȠĲȪπȦȝαΝǹήǻ ǹήǺ,ΝαπȩΝĲȘΝıȣȞȠȜȚțȒΝțαȚΝİȣȡİȓαΝįȡαıĲȘȡȚȩĲȘĲαέ 

ǾΝπαȡȠȪıαΝαȞȐπĲȣȟȘΝțαȚ ȑțĲαıȘΝįİȞΝαπȠȕȜȑπİȚ ıĲȘȞΝπȜȒȡȘΝİπİȟİȡȖαıȓα,Ν

ıĲȘȞΝİȟȐπȜȦıȘ ĲȠȣΝșȑȝαĲȠȢΝțαȚΝıĲȘȞΝĲİțȝȘȡȓȦıȘ, ıĲȠΝțȠȝȝȐĲȚΝĲȦȞΝȣπȠȜȠȖȚıȝȫȞΝ

İȞȩȢΝ ȝαșȘȝαĲȚțȠȪΝ ȝȠȞĲȑȜȠȣ,Ν țαșȫȢΝ țαȚΝ ĲȘȢΝ ȝİșȩįȠȣΝ ȣπȠȜȠȖȚıȝȠȪΝ ȝİΝ įȚİȟȠįȚțȒΝ

αȞȐȜȣıȘ,Ν ĲαΝ ȠπȠȓαΝ απȠĲİȜȠȪȞΝ αȞĲȚțİȓȝİȞα πİȡαȚĲȑȡȦΝ ȝİȜȑĲȘȢ țαȚΝ ȐȜȜȦȞΝ

ıȣȝπȜȘȡȦȝαĲȚțȫȞΝπȠȞȘȝȐĲȦȞ. 
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ǾΝ ȣȚȠșȑĲȘıȘΝ ĲȦȞΝ αȡȤȫȞΝ țαȚΝ ĲȘȢΝ ĳȚȜȠıȠĳȓαȢΝ ĲȘȢΝ ȖİȞȚțȒȢΝ ȝİșȩįȠȣΝ

țαșȠȡȚıȝȠȪ,Ν απȠĲİȜİȓΝ πȡȠıȦπȚțȒΝ İπȚȜȠȖȒΝ țαȚΝ πȡȩĲαıȘΝ țαȚΝ ȑȖȚȞİΝ ȝİΝ ȕȐıȘΝ ĲȚȢΝ

ȣĳȚıĲȐȝİȞİȢΝİĳαȡȝȠȖȑȢΝțαȚΝπȡαțĲȚțȑȢΝıİΝπȠȜȚĲȚțȐΝǹήǻ ĲȘȢΝǼȣȡȫπȘȢ. 

ǻİȞΝ șαΝ ȖȓȞİȚΝ αȞαĳȠȡȐΝ țαȚΝ παȡȐșİıȘΝ ıĲȠȚȤİȓȦȞΝ απȩΝ ȝȚαΝ ıȣȖțİțȡȚȝȑȞȘȢΝ

ĲαȣĲȩĲȘĲαȢΝ ǹήǻΝ ǹήǺ,Ν țαșȫȢΝ țαȚΝ įİȞΝ șαΝ įȘȝȠıȚİȣĲȠȪȞΝ ıĲȠȚȤİȓα,Ν ĲαΝ ȠπȠȓαΝ

ȤαȡαțĲȘȡȓȗȠȞĲαȚΝ įȚαȕαșȝȚıȝȑȞαΝ ȒΝ ȝπȠȡİȓΝ ȞαΝ ȖȓȞȠȣȞΝ įȚαȕαșȝȚıȝȑȞα,Ν αȞΝ

ıȣȞįȣαıĲȠȪȞΝȝİΝıȣȖțİțȡȚȝȑȞȘΝİȝπİȚȡȓαΝțαȚΝİȟİȚįȚțİȣȝȑȞȘΝȖȞȫıȘ.  

ǾΝπȡȩĲαıȘΝ πȠȣΝ παȡȠȣıȚȐȗİĲαȚΝ παȡȑȤİȚΝ ĲȘΝ įȣȞαĲȩĲȘĲαΝ ȠȝαįȠπȠȓȘıȘȢΝ țαȚΝ

țαĲȘȖȠȡȚȠπȠȓȘıȘȢ,Ν ȤȦȡȓȢΝ ȖȚαΝ ĲȠȞΝ ȓįȚȠΝ ȜȩȖȠΝ ȞαΝ πİȡȚȖȡȐĳȠȞĲαȚΝ ıȣȖțİțȡȚȝȑȞİȢΝ

įȚαįȚțαıȓİȢ,Ν ĲαȣĲȩĲȘĲİȢ,Ν İȚįȚțȠȓΝ ȤαȡαțĲȘȡȚıȝȠȓ,Ν ȞȠȠĲȡȠπȓİȢΝ țαȚΝ ĲαțĲȚțȑȢΝ

ȤȡȘıȚȝȠπȠȓȘıȘȢΝ ȝİșȩįȦȞ,Ν ıĲαΝ πȜαȓıȚαΝ ĲȦȞΝ įȡαıĲȘȡȚȠĲȒĲȦȞΝ πȠȣΝ ȜαȝȕȐȞȠȣȞΝ

ȤȫȡαΝıİΝȝȚαΝǹήǺέ 

ȈȊȃȅȆȉǿȀǾΝȆǼȇǿΓȇǹΦǾΝȀǼΦǹȁǹǿȍȃ 

ǾΝ αȞȐπĲȣȟȘ,Ν αȞȐȜȣıȘ țαȚ ȘΝ İπİȟİȡȖαıȓαΝ ĲȠȣΝ șȑȝαĲȠȢΝ ȜαȝȕȐȞİȚΝ ȤȫȡαΝ

İȟİȜȓııİĲαȚΝ țαȚΝ πİȡȚȖȡȐĳİĲαȚΝ ıĲαΝ ιΝ αțȩȜȠȣșαΝ ıȣȞȠȜȚțȐΝ țİĳȐȜαȚα,Ν ĲαΝ ȠπȠȓαΝ

ıȣȞȠπĲȚțȐΝαȞαĳȑȡȠȞĲαȚΝıİκΝ 

ȀǼΦǹȁǹǿȅΝ ǹέΝ ȈĲȠΝ πȡȫĲȠΝ țİĳȐȜαȚȠ İπȚȤİȚȡİȓĲαȚΝ πȡȠıȑȖȖȚıȘΝ ĲȠȣΝ

πȡȠȕȜȒȝαĲȠȢ,ΝȘΝπαȡȠȣıȓαΝĲȠȣΝȠπȠȓȠȣΝİȟαȞαȖțȐȗİȚΝıĲȘȞΝȠȡȖȐȞȦıȘΝțαȚΝİȟİȪȡİıȘΝ

ĲȡȩπȦȞ,Ν ȝİșȩįȦȞΝ țαȚΝ ĲαțĲȚțȫȞ,Ν ȖȚαΝ ĲȘȞΝ αȞĲȚȝİĲȫπȚıȘΝ țαȚΝ ĲȠȞΝ ȑȜİȖȤȠΝ ĲȦȞΝ

įȣıȝİȞȫȞΝİπȚįȡȐıİȦȞ,ΝĲȦȞΝįȡαıĲȘȡȚȠĲȒĲȦȞΝĲȠȣΝαȞșȡȫπȠȣΝπȡȠȢΝĲȠΝπİȡȚȕȐȜȜȠȞέΝ

ȂİĲȐΝ απȩΝ ȝȚαΝ ıȪȞĲȠȝȘΝ ȚıĲȠȡȚțȒΝ αȞαįȡȠȝȒ, ȖȚαΝ ĲȘȞΝ İȝĳȐȞȚıȘΝ ĲȠȣΝπȡȠȕȜȒȝαĲȠȢ, 

παȡȠȣıȚȐȗİĲαȚΝĲȠΝȖİȞȚțȩ,ΝșİıȝȚțȩΝȚıȤȪȠȞ πȜαȓıȚȠ, ȩπȦȢ ȑȤİȚΝįȚαȝȠȡĳȦșİȓΝαπȩΝĲȘ 

įȘȝȚȠȣȡȖȓα ĲȠȣΝȑȦȢΝțαȚΝıȒȝİȡα, țαȚΝαπȩΝĲȚȢΝįȚαıĲȐıİȚȢΝĲȘȢΝǻȚİșȞȠȪȢΝȀȠȚȞȩĲȘĲαȢ,Ν

ıĲαΝ ȩȡȚαΝ ĲȘȢΝ ǼȣȡȦπαȧțȒȢΝ ¨ǲȞȦıȘȢ țαȚΝ ıĲȘȞΝ ǼȜȜȘȞȚțȒΝ πȡαȖȝαĲȚțȩĲȘĲαέ ȈĲȚȢΝ

İπȚȝȑȡȠȣȢΝİȞȩĲȘĲİȢ, ȖȓȞİĲαȚΝȘΝαπαȡαȓĲȘĲȘΝαȞαĳȠȡȐΝıĲȚȢΝİȟİȜȓȟİȚȢ,ΝıĲȠȣȢΝĲȚșȑȝİȞȠȣȢΝ

țαĲȐΝ țαȚȡȠȪȢΝ ıĲȩȤȠȣȢΝ țαȚΝ ıĲȚȢΝ πȡȠȠπĲȚțȑȢ,Ν ĲȦȞΝ įȡȐıİȦȞ,Ν ȑȞαȞĲȚΝ ĲȠȣΝ

πȡȠȕȜȒȝαĲȠȢ, πȠȣΝİȝĳαȞȓȗİȚΝ αȪȟȠȣıαΝįȣȞαȝȚțȒΝ țαȚΝ απαȚĲİȓΝıȣȜȜȠȖȚțȒΝ țαȚΝ İȞȚαȓαΝ

αȞĲȚȝİĲȫπȚıȘέΝ ȉȠΝ țİĳȐȜαȚȠΝ ȠȜȠțȜȘȡȫȞİĲαȚΝ ȝİΝ ĲȘȞΝ İȞȞȠȚȠȜȠȖȚțȒΝ πȡȠıȑȖȖȚıȘΝ țαȚΝ

İȡȝȘȞİȓαΝ ĲȠȣΝ πİȡȚȕαȜȜȠȞĲȚțȠȪΝ απȠĲȣπȫȝαĲȠȢ,Ν ȩπȦȢΝ απȠĲȣπȫȞİĲαȚ,Ν ȦȢΝ

πȡȠıȦπȚțȒΝİπȚȜȠȖȒΝĲȠȣΝİțπȠȞȠȪȞĲαΝĲȘȞΝπαȡȠȪıαέΝ 
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ȀǼΦǹȁǹǿȅΝǺέΝȈĲȠΝįİȪĲİȡȠ țİĳȐȜαȚȠΝȖȓȞİĲαȚΝįȚİȡİȪȞȘıȘΝĲȘȢΝİĳαȡȝȠȖȒȢΝĲȠȣΝ

πȜαȚıȓȠȣΝ ȖȚαΝ ĲȠȞΝ ȑȜİȖȤȠΝ țαȚΝ ĲȘΝ ȝİȓȦıȘΝ ĲȦȞΝ İțπȠȝπȫȞ,Ν ıĲȠȣȢΝ ȤȫȡȠȣȢΝ țαȚΝ ıĲȚȢΝ

įȚαıĲȐıİȚȢΝ ĲȘȢΝ αİȡȠπȜȠǸαȢΝ țαȚΝ αİȡȠπȠȡȓαȢΝ ΥπȠȜȚĲȚțȒȢΦέΝ ȂİĲȐΝ ĲȘȞΝ İȚıαȖȦȖȒΝ ıİΝ

αȣĲȩΝ ĲȠΝ șİıȝȚțȩΝ πȜαȓıȚȠΝ țαȚΝ ĲȘȞΝ αȞȐȜȣıȘΝ ĲȘȢΝ ȑțĲαıȘȢΝ țαȚΝ ĲȠȣΝ ĲȡȩπȠȣΝ πȠȣΝ șαΝ

ȤȡȘıȚȝȠπȠȚȘșİȓΝȖȚαΝĲȠȞΝțαșȠȡȚıȝȩΝțαȚΝȣπȠȜȠȖȚıȝȩ,ΝȖȓȞİĲαȚΝȝȚαΝıȣȞȠπĲȚțȒΝαȞαĳȠȡȐΝ

ıĲȚȢΝαȡȤȑȢΝțαșȠȡȚıȝȠȪΝțαȚΝıĲα İπȓπİįαΝįȚαπȓıĲİȣıȘȢΝĲȠȣΝπȡȠȖȡȐȝȝαĲȠȢΝπȠȣΝȑȤİȚΝ

İπȚȜİȖİȓΝ ȦȢΝ πȡȩĲȣπȠ, πȐȞȦΝ ıĲȠΝ ȠπȠȓȠΝ șαΝ αțȠȜȠȣșȒıȠȣȞ ȠȚΝ αȞαȖȦȖȑȢΝ țαȚΝ

αȞĲȚıĲȠȚȤȓİȢΝ ıĲαΝ ıĲȡαĲȚȦĲȚțȐΝ įİįȠȝȑȞα, ȖȚαΝ įȠȝȘșİȓΝ ĲȠΝ πȡȠĲİȚȞȩȝİȞȠΝ ıȪıĲȘȝαΝ

İȜȑȖȤȠȣΝ ĲȦȞΝ İțπȠȝπȫȞ,Ν țαĲȐΝ ĲȠΝ įȘȝȠĳȚȜȑıĲİȡȠΝ πȡȩĲȣπȠ, πȡȦĲȓıĲȦȢΝ ȖȚαΝ

ǼȣȡȦπαȧțȐΝįİįȠȝȑȞαέΝȀαĲȩπȚȞ,ΝıȣȞįȑȠȞĲαȚΝȠȚΝαȡȤȑȢΝțαșȠȡȚıȝȠȪΝȝİΝ ĲȘΝįȠȝȒ,Ν ĲȘ 

ȝİșȠįȠȜȠȖȓαΝ țαȚΝ ĲȠȞΝ ȣπȠȜȠȖȚıȝȩ,Ν ȖİȞȚțȐΝ İȞȩȢΝ ȝȠȞĲȑȜȠȣΝ ȣπȠȜȠȖȚıȝȠȪ,Ν ȫıĲİΝ ȞαΝ

șİȦȡİȓĲαȚΝĲȠΝțαĲαȜȜȘȜȩĲİȡȠΝȖȚαΝĲȘȞΝțȐșİΝπİȡȓπĲȦıȘέ   

ȀǼΦǹȁǹǿȅΝΓ. ȈĲȠΝțİĳȐȜαȚȠΝαȣĲȩ, İπȚȤİȚȡİȓĲαȚΝ ȘΝαȞαȗȒĲȘıȘΝĲȦȞΝıȤȑıİȦȞΝ

țαȚΝĲȦȞΝİπȚįȡȐıİȦȞΝĲȘȢΝİĳαȡȝȠȖȒȢΝĲȘȢ πȠȜȚĲȚțȒȢΝİȜȑȖȤȠȣΝĲȦȞ İțπȠȝπȫȞΝțαȚΝțαĲ΄Ν

İπȑțĲαıȘΝ ĲȘȢΝ ȝȑĲȡȘıȘȢΝ ĲȠȣΝ πİȡȚȕαȜȜȠȞĲȚțȠȪΝ απȠĲȣπȫȝαĲȠȢ, ıĲαΝ ıĲȡαĲȚȦĲȚțȐΝ

įİįȠȝȑȞαΝİȞȩȢΝǹήǻΝǹήǺ,ΝȜαȝȕȐȞȠȞĲαȢΝȣπȩȥȘΝαĳİȞȩȢ,ΝĲȘΝȤȡȒıȘΝĲȠȣΝǹήǻ,Νıİ ıȤȑıȘΝ

ȝİΝ ĲȠΝ ĳȠȡȑαΝ İțȝİĲȐȜȜİȣıȘȢΝ ȒΝ İȜȑȖȤȠȣΝ ΥπέȤέΝ ȚįȚȠțĲȘıȓαΝ įȘȝȠıȓȠȣΝ ȊπȠȣȡȖİȓȠȣΝ

ȊǼΘǹΦΝ ȒΝ ĲαΝ İπȓπİįαΝ ȤȡȒıȘȢ,Ν αĳİĲȑȡȠȣ, ĲȚȢΝ ĳȐıİȚȢΝ ȜİȚĲȠȣȡȖȓαȢΝ αȣĲȠȪ,Ν ȫıĲİΝ ȞαΝ

țαșȠȡȚıĲȠȪȞΝțαȚΝπȡȠıįȚȠȡȚıĲȠȪȞΝĲαΝȩȡȚα,ΝĲȩıȠΝĲȘȢΝİĳαȡȝȠȖȒȢΝĲȘȢΝȠπȠȚαıįȒπȠĲİΝ

πȠȜȚĲȚțȒȢ,Ν ȩıȠΝ țαȚΝ ĲȦȞΝ αȡȝȠįȚȠĲȒĲȦȞΝ țαȚΝ ȣπȠȤȡİȫıİȦȞ, απȑȞαȞĲȚΝ ıİΝ

ȠπȠȚαįȒπȠĲİΝ ıĲȐıȘΝ țαȚΝ ȝȠȡĳȒΝ İȜȑȖȤȠȣ, İπȚȜİȖİȓΝ ȞαΝ αțȠȜȠȣșȘșİȓέΝ ȆαȡȐȜȜȘȜα, 

İȟİĲȐȗȠȞĲαȚΝȖİȞȚțȐΝțαȚΝ İπȓΝ ĲȠȣΝıȣȞȩȜȠȣ, ȠȚΝȖİȞȚțȑȢΝįȚαįȚțαıȓİȢΝțȚΝαȞΝαȣĲȑȢΝțαȚΝȝİΝ

πȠȚȠȞΝ ĲȡȩπȠ, șαΝ ȝπȠȡȠȪıαȞΝ ȞαΝ įİȤșȠȪȞΝ ĲȘȞΝ İȚıαȖȦȖȒΝ İȞȩȢΝ ȞȑȠȣΝ ıĲȩȤȠȣΝ țαȚΝ

αȞĲȚțİȚȝİȞȚțȠȪΝ ıțȠπȠȪ,Ν ıĲȚȢΝ απαȚĲȒıİȚȢΝ ĲȦȞΝ ȣπȠȜȠȓπȦȞΝ ȣπȠȤȡİȫıİȦȞΝ țαȚΝ

ıĲȩȤȦȞέΝ ȀαĲȩπȚȞΝ πȡȠĲİȓȞİĲαȚΝ țαȚΝ αȞαȜȪİĲαȚΝ ȑȞαΝ ȝȠȞĲȑȜȠΝ țαĲȘȖȠȡȚȠπȠȓȘıȘȢΝ ĲȦȞΝ

įȡαıĲȘȡȚȠĲȒĲȦȞΝ ȝȚαȢΝ ǹήǺ,Ν İıĲȚȐȗȠȞĲαȢΝ ıĲȘȞΝ țȪȡȚαΝ įȡαıĲȘȡȚȩĲȘĲα,Ν ȦȢΝ ȕȐıȘΝ

αȞȐπĲȣȟȘȢ țαȚΝ πİȡȚȖȡαĳȒȢ İȞȩȢΝ įȑȞĲȡȠȣΝ ıȤȑıİȦȞ,Ν πȠȣΝ șαΝ πİȡȚțȜİȓİȚ,Ν ȩȜİȢΝ ĲȚȢΝ

ıȣȝȝİĲȑȤȠȣıİȢΝπĲȣȤȑȢΝȜİȚĲȠȣȡȖȓαȢΝȝȚαȢΝǹήǺ, ȖȚαΝ ĲȠȞΝțαșȠȡȚıȝȩ,ΝȣπȠȜȠȖȚıȝȩΝțαȚΝ

ȑȜİȖȤȠΝĲȠȣΝπİȡȚȕαȜȜȠȞĲȚțȠȪΝĲȘȢΝαπȠĲȣπȫȝαĲȠȢέ 

ȀǼΦǹȁǹǿȅΝ ǻ. ȈĲȠΝ παȡȩȞΝ țİĳȐȜαȚȠ,Ν πȡȠțİȚȝȑȞȠȣΝ ȞαΝ ȚțαȞȠπȠȚȘșİȓΝ ȘΝ

πȜȘȡȩĲȘĲαΝĲȠȣΝπİȡȚİȤȠȝȑȞȠȣΝĲȘȢΝπαȡȠȪıȘȢ, ȖȓȞİĲαȚΝαȞαĳȠȡȐΝȤȦȡȓȢΝȚįȚαȚĲİȡȩĲȘĲİȢΝ

țαȚΝ ȕαșȚȐΝ αȞȐȜȣıȘ, ıĲȚȢΝ țαĲȘȖȠȡȓİȢΝ ĲȦȞΝ İțπȠȝπȫȞ,Ν ıĲαΝ ıȣȞȒșȘΝ αȑȡȚαΝ ĲȠȣΝ

ȆȡȦĲȠțȩȜȜȠȣΝ țαȚΝ ĲȦȞΝ αİȡȠπȠȡȚțȫȞΝ įȡαıĲȘȡȚȠĲȒĲȦȞΝ țαȚΝ ıĲȘȞΝ αȞĲȚıĲȠȚȤȓαΝ ĲȦȞΝ
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ȚıȠįȣȞȐȝȦȞ,ΝȫıĲİΝȞαΝȖȓȞȠȣȞΝțαĲαȞȠȘĲȐ,ΝȘΝȠȝαįȠπȠȓȘıȘ, πȠȣΝȖȓȞİĲαȚ ıİΝıȤȑıȘΝȝİΝ

ĲȘȞΝπȡȠȑȜİȣıȒΝĲȠȣȢΝțαȚΝȘ țαĲȘȖȠȡȚȠπȠȓȘıȘ,ΝπȠȣΝȖȓȞİĲαȚ αȞȐȜȠȖαΝȝİΝĲȘȞΝπȘȖȒ,ΝȖȚαΝ

ȞαΝ αțȠȜȠȣșȒıİȚΝ İȞΝ ıȣȞİȤİȓαΝ Ƞ țαșȠȡȚıȝȩȢΝ țαȚΝ ȠΝ İȞĲȠπȚıȝȩȢΝ αȣĲȫȞΝ πȠȣΝ ȑȤȠȣȞΝ

απȠĳαıȚıĲİȓΝ țαȚΝ șİȦȡȠȪȞĲαȚΝ ȩĲȚΝ ıȣȝȝİĲȑȤȠȣȞΝ įȣıȝİȞȫȢ țαȚΝ țαĲȐΝ πȩıȠ, ıĲȘȞΝ

αȜȜαȖȒΝĲȠȣΝțȜȓȝαĲȠȢέ 

ȀǼΦǹȁǹǿȅΝ Ǽ. ȈĲȠΝ țİĳȐȜαȚȠΝ αȣĲȩ, αȞαȜȪȠȞĲαȚΝ ıȪȝĳȦȞαΝ ȝİΝ ĲȠΝ ȚıȤȪȠȞΝ

πȜαȓıȚȠ, ȠȚΝ ĲȡȩπȠȚΝ țαȚΝ ȝȑșȠįȠȚΝ πȠȣΝ ȤȡȘıȚȝȠπȠȚȠȪȞĲαȚΝ țαȚΝ İĳαȡȝȩȗȠȞĲαȚΝ ȖȚα ĲȠȞΝ

ȣπȠȜȠȖȚıȝȩΝ ĲȦȞΝ İțπȠȝπȫȞΝ ĲȦȞΝ αİȡȓȦȞ, țαĲȐΝ ĲȘȞΝ πĲȘĲȚțȒΝ įȡαıĲȘȡȚȩĲȘĲαΝ ĲȦȞΝ

ǹήΦ,Ν țȣȡȓȦȢΝ ıĲαΝ πȠȜȚĲȚțȐΝ - İȝπȠȡȚțȐΝ ǹήΦΝ ĲȘȢΝ πȠȜȚĲȚțȒȢΝ αİȡȠπȠȡȓαȢΝ țαȚΝ

αİȡȠπȜȠǸαȢέΝ ǼπȚπȜȑȠȞ,Ν ȖȓȞİĲαȚΝ πȡȠıȑȖȖȚıȘΝ țαȚΝ İπȑțĲαıȘΝ ĲȠȣΝ ĲȡȩπȠȣΝ țαȚΝ ĲȠȣΝ

ıțİπĲȚțȠȪ, πȐȞȦΝ ıĲαΝ ȠπȠȓαΝ ıĲȘȡȓȗİĲαȚΝ țαȚΝ ȘΝ πȡȠĲİȚȞȩȝİȞȘΝ ȝİșȠįȠȜȠȖȓαΝ ȖȚαΝ ĲȠȞΝ

ȣπȠȜȠȖȚıȝȩΝ ĲȦȞΝ İțπȠȝπȫȞΝ țαĲȐΝ ĲȘȞΝπĲȘĲȚțȒΝ įȡαıĲȘȡȚȩĲȘĲαΝ ĲȦȞΝ ȝαȤȘĲȚțȫȞΝ țαȚΝ

ıĲȡαĲȚȦĲȚțȫȞΝ ǹήΦέ ȀαĲȩπȚȞ,Ν αțȠȜȠȣșİȓΝ αȞȐȜȣıȘΝ İȞįİȚțĲȚțȠȪΝ παȡαįİȓȖȝαĲȠȢΝ

ȣπȠȜȠȖȚıȝȠȪΝȚıȠįȣȞȐȝȠȣ İțπȠȝπȫȞ, İȟİĲȐȗȠȞĲαȢΝĲȘȞΝțαĲαȞȐȜȦıȘΝțαȣıȓȝȠȣΝαπȩΝ

ıȣȖțİțȡȚȝȑȞȠΝ ĲȪπȠΝ ǹήΦΝ țαȚΝ ȖȚαΝ ıȣȖțİțȡȚȝȑȞȘΝ įȚαįȡȠȝȒέΝ ǼπȓıȘȢΝ İπȚıȘȝαȓȞİĲαȚ, 

πȠȚαΝ įȡαıĲȘȡȚȩĲȘĲαΝ παȡαȝȑȞİȚΝ İțĲȩȢΝ ȣπȠȜȠȖȚıȝȫȞΝ țαȚΝ πȜαȚıȓȠȣ, ȜȩȖȦΝ

απȠĲİȜİıȝȐĲȦȞΝ țȐĲȦΝ ĲȦȞΝ İȜαȤȓıĲȦȞΝ ȠȡȓȦȞ, țαȚΝ ĲȑȜȠȢ,Ν παȡȠȣıȚȐȗİĲαȚΝ πȡȩĲαıȘΝ

įȚİȣșȑĲȘıȘȢΝ ĲȦȞΝ ȣπȠȜȠȖȚıȝȫȞΝ ĲȦȞΝ İțπȠȝπȫȞΝ İțȐıĲȠȣΝ ĲȪπȠȣΝ ǹήΦ,Ν απȩΝ ĲȘȞΝ

İțȐıĲȠĲİΝțαĲαıțİȣȐıĲȡȚαΝİĲαȚȡȓα,ΝıİΝİȞȚαȓȠΝįȚİșȞȑȢΝșİıȝȚțȩΝπȜαȓıȚȠέΝ 

ȀǼΦǹȁǹǿȅΝ ȈȉέΝ ȉȠΝ παȡȩȞΝ țİĳȐȜαȚȠΝ ıȣȖțİȞĲȡȫȞİȚΝ țαȚΝ απȠĲȣπȫȞİȚΝ ĲȘȞΝ
πȡȩĲαıȘΝ ĲȘȢΝ παȡȠȪıαȢΝ įȚαĲȡȚȕȒȢ, ıĲȘΝ įȩȝȘıȘΝ ĲȠȣΝ İȚįȚțȠȪ ȝȠȞĲȑȜȠȣ,Ν

ıȣȝπİȡȚȜαȝȕαȞȠȝȑȞȦȞΝĲȠȞ țαșȠȡȚıȝȩΝțαȚΝĲȠȞΝȣπȠȜȠȖȚıȝȩ,ΝπȠȣΝȝİΝĲȘΝıİȚȡȐΝĲȠȣȢΝ

șαΝ ȠįȘȖȒıȠȣȞΝ ıĲȠȞΝ ȑȜİȖȤȠΝ ĲȠȣΝ πİȡȚȕαȜȜȠȞĲȚțȠȪΝ απȠĲȣπȫȝαĲȠȢ, ĲȦȞΝ

πİȡȚȖȡαĳȠȝȑȞȦȞΝįȡαıĲȘȡȚȠĲȒĲȦȞΝțαȚΝȜİȚĲȠȣȡȖȚȫȞΝȝȚαȢΝǹήǺέ ȈĲȠΝțİĳȐȜαȚȠΝαȣĲȩ,ΝĲȠ 

ȖİȞȚțȩΝ țαȚΝ İȚįȚțȩΝ ıțİπĲȚțȩ, ȝİĲαĳȑȡİĲαȚΝ țαȚΝ απȠĲȣπȫȞİĲαȚΝ ıİΝ πȓȞαțİȢ, ȠȚΝ ȠπȠȓȠȚΝ

πİȡȚȜαȝȕȐȞȠȣȞΝ țαĲȘȖȠȡȚȠπȠȚȘȝȑȞαΝ țαȚΝ ȠȝαįȠπȠȚȘȝȑȞα,Ν ȩȜȘΝ ĲȘȞΝ πĲȘĲȚțȒΝ

įȡαıĲȘȡȚȩĲȘĲαΝțαȚΝĲȚȢΝıȣȞαĳȒȢΝțαȚΝȜȠȚπȑȢΝȜİȚĲȠȣȡȖȓİȢ,ΝȝİΝĲȡȩπȠΝȜİπĲȠȝİȡȒ,ΝαȜȜȐΝ

țαȚΝπİȡȚȜȘπĲȚțȩ,ΝȫıĲİΝȩĲαȞΝįİȞΝȣπȐȡȤȠȣȞΝıĲȠȚȤİȓαΝįȚαșȑıȚȝα,ΝȞαΝȝȘȞΝȝπȜȠțȐȡİĲαȚΝ

ȠΝ İțȐıĲȠĲİΝ ȣπȠȜȠȖȚıȝȩȢέΝ ǼπȚπȜȑȠȞ,Ν ȠȚΝ παȡȐȝİĲȡȠȚΝ πȠȣΝ İπȚȜȑȤșȘțαȞΝ țαȚΝ

ıȣȝȝİĲȑȤȠȣȞΝ ıĲȠȣȢΝ πȓȞαțİȢ,Ν ȝπȠȡȠȪȞΝ ȞαΝ ȤȡȘıȚȝȠπȠȚȘșȠȪȞΝ İȣȑȜȚțĲα,Ν ȫıĲİΝ ȞαΝ

İȟİĲȐȗȠȞĲαȚΝįȡαıĲȘȡȚȩĲȘĲİȢΝțαȚΝȜİȚĲȠȣȡȖȓİȢ,ΝİȓĲİ İȞȚαȓα, İȓĲİΝȝİȝȠȞȦȝȑȞα,ΝαȞȐȜȠȖαΝ

ĲȚΝ İȟȣπȘȡİĲİȓĲαȚΝ țȐșİΝ ĳȠȡȐΝ țαȚΝ ȖȚαΝ ĲȘȞΝ țȐșİΝ πİȡȓπĲȦıȘέ ȅȚΝ İȚįȚțȠȓΝ πȓȞαțİȢ, 

țαĲαıțİȣȐıĲȘțαȞ,ΝȫıĲİ αȣĲȠȓΝȞαΝțαȜȪπĲȠȣȞ, ȩȜȠΝĲȠΝĳȐıȝα, ĲȠΝȠπȠȓȠΝȝπȠȡİȓΝȞαΝ
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ȝİĲȡȘșİȓ, İȞĲαȖȝȑȞȠΝ ıĲȘΝ ĳȚȜȠıȠĳȓαΝ țαȚΝ ıĲȠΝ ıțİπĲȚțȩΝ ĲȘȢΝ İπȚȜİȖȝȑȞȘȢΝ țαȚΝ

πȡȠĲİȚȞȩȝİȞȘȢΝ ȝİșȩįȠȣ, αȡțİȓΝ ȞαΝ παȡȑȤȠȞĲαȚΝ ĲαΝ İȜȐȤȚıĲαΝ απαȚĲȠȪȝİȞαΝ ıĲȠȚȤİȓαΝ

ȖȚαΝ ȞαΝ πȡȠțȪȥȠȣȞΝ ĲαΝ įİįȠȝȑȞαΝ πȠȣΝ ȠȚΝ αȞȐȜȣıȒΝ ĲȠȣȢΝ șαΝ ȕȠȘșȒıİȚΝ ĲαΝ İπȩȝİȞαΝ

ıĲȐįȚαΝĲȠȣΝİȜȑȖȤȠȣΝțαȚΝπİȡȚȠȡȚıȝȠȪΝİțπȠȝπȫȞΝαπȩΝαİȡȠπȠȡȚțȑȢΝįȡαıĲȘȡȚȩĲȘĲİȢέ 

ȀǼΦǹȁǹǿȅΝ ǽέΝ ȂİĲȐΝ ĲαΝ παȡαπȐȞȦ,Ν ĲȠΝ παȡȩȞΝ țİĳȐȜαȚȠΝ απȠĲİȜİȓΝ

ıȣȝπȜȒȡȦȝαΝĲȠȣΝπȡȠȘȖȠȪȝİȞȠȣ,ΝįȚȩĲȚΝİπİțĲİȓȞİĲαȚΝțαȚΝαȞαĳȑȡİĲαȚΝıİΝįȪȠΝİπȓıȘȢΝ

ıȘȝαȞĲȚțȐΝțȠȝȝȐĲȚαΝȒΝĲȠȝİȓȢ,ΝȠȚΝȠπȠȓȠȚΝİțȜαȝȕȐȞȠȞĲαȚΝȦȢΝȚıȤȣȡȠȓ İțπȑȝπȠȞĲİȢΝțαȚΝ

παȡȐȖȠȞĲİȢΝ ıĲȘΝ įȚαȝȩȡĳȦıȘΝ ĲȠȣΝ απȠĲİȜȑıȝαĲȠȢΝ ĲȠȣΝ πİȡȚȕαȜȜȠȞĲȚțȠȪΝ

απȠĲȣπȫȝαĲȠȢΝ țαȚΝ ȠȚΝ ȠπȠȓȠȚΝ αĳȠȡȠȪȞΝ ıĲȚȢΝ ıĲαșİȡȑȢΝ İȖțαĲαıĲȐıİȚȢΝ țαȚΝ ıĲȠΝ

ıȪıĲȘȝαΝȝİĲαĳȠȡȫȞΝțαȚΝȝİĲαțȚȞȒıİȦȞΝȝȚαȢΝǹήǺΝțαȚΝȠȚ ȠπȠȓȠȚΝıȣȞįȑȠȞĲαȚΝȐȝİıαΝȝİΝ

ĲȘȞΝ țαĲαȞȐȜȦıȘΝ πȐıȘȢΝ ĳȪıİȦȢΝ İȞȑȡȖİȚαȢέΝ ȂİĲȐΝ απȩΝ ȝȚαΝ αȞαĳȠȡȐΝ ıİΝ

ȝİșȠįȠȜȠȖȓİȢ, ıȪȝĳȦȞαΝȝİΝĲȘȞΝȚıȤȪȠȣıαΝȞȠȝȠșİıȓα,ΝİȟİĲȐȗİĲαȚΝțαȚΝπȡȠıİȖȖȓȗİĲαȚΝ

ȝȚαΝπȡȠĲİȚȞȩȝİȞȘΝțαĲȘȖȠȡȚȠπȠȓȘıȘΝțαȚΝȠȝαįȠπȠȓȘıȘΝıĲȠΝıȪıĲȘȝαΝȝİĲαĳȠȡȫȞΝțαȚΝ

ȝİĲαțȚȞȒıİȦȞΝ ȝȚαȢΝ ǹήǺ,Ν ıȪȝĳȦȞαΝ ȝİΝ ĲȘȞΝ ȠπȠȓαΝ țαĲαĲȐııİĲαȚΝ ȩȜȠȢΝ ȠΝ ȣπȐȡȤȦȞΝ

ıĲȩȜȠȢΝĲȦȞΝȠȤȘȝȐĲȦȞΝ– ȝȘȤαȞȘȝȐĲȦȞ,ΝȫıĲİΝȞαΝțαĲαıĲİȓΝȝİĲȡȒıȚȝȠΝțαȚΝİȜȑȖȟȚȝȠΝ

ĲȠΝ țȐșİΝ απȠĲȪπȦȝαέΝ ȈĲȠΝ ĲȑȜȠȢ, țȐȞȠȞĲαȢΝ ȤȡȒıȘΝ țαĲȐȜȜȘȜȦȞΝ ıȣȞĲİȜİıĲȫȞΝ țαȚΝ

ĲȦȞΝİĲȒıȚȦȞΝțαĲαȞαȜȫıİȦȞ, ȖȚα ĲȚȢΝįȪȠΝαȣĲȑȢΝȝİȖȐȜİȢΝțαĲȘȖȠȡȓİȢΝπȡȠțȪπĲİȚΝȑȞαΝ

πȡαȖȝαĲȚțȩΝ απȠĲȑȜİıȝαΝ πİȡȚȕαȜȜȠȞĲȚțȠȪΝ απȠĲȣπȫȝαĲȠȢ,Ν ȝİΝ αȜȜȘȖȠȡȚțȒΝ ȩȝȦȢΝ

ĲİȜȚțȒΝαπȩįȠıȘέ  

ȀǼΦǹȁǹǿȅΝ Ǿέ ȈĲȠΝ πȡȠĲİȜİȣĲαȓȠ țİĳȐȜαȚȠ,Ν ȖȓȞİĲαȚΝ İπȑțĲαıȘΝ ĲȠȣΝ

πȡȠȕȜȘȝαĲȚıȝȠȪΝ ȖȚαΝ ĲȠȞΝ țαșȠȡȚıȝȩΝ țαȚΝ ĲȠȞΝ ȑȜİȖȤȠ, ȖİȞȚțȐΝ ĲȠȣΝ πİȡȚȕαȜȜȠȞĲȚțȠȪΝ

απȠĲȣπȫȝαĲȠȢ, ıİΝȩȜİȢΝĲȚȢΝįȚαıĲȐıİȚȢΝĲȦȞΝǼȞȩπȜȦȞΝǻȣȞȐȝİȦȞέ ȈĲαΝπȜαȓıȚαΝĲȘȢΝ

ȓįȚαȢΝ ĳȚȜȠıȠĳȓαȢΝ ȝİΝ ĲȘȞΝ πȡȠĲİȚȞȩȝİȞȘΝ πȡȠıȑȖȖȚıȘΝ ĲȠȣΝ șȑȝαĲȠȢ, İπȚπȜȑȠȞ,Ν

İțĳȡȐȗİĲαȚΝ țαȚΝ ȘΝ İțĲȓȝȘıȘΝ ĲȘȢΝ įȣȞαĲȩĲȘĲαȢΝ ȖȚαΝ αȞĲȚıĲȠȓȤȚıȘΝ țαȚΝ İȟİȪȡİıȘΝ

αȞαȜȠȖȚȫȞ,ΝıĲȚȢΝįȡαıĲȘȡȚȩĲȘĲİȢΝĲȦȞΝȐȜȜȦȞΝȀȜȐįȦȞΝĲȦȞΝǼȞȩπȜȦȞΝǻȣȞȐȝİȦȞ,ΝȝİΝ

πȡȠİțĲȐıİȚȢΝ ıĲȘȞΝ πİȡȚȕαȜȜȠȞĲȚțȒΝ πȡȩȞȠȚαΝ țαȚΝ ȠȚțȠȞȠȝȓαΝ įȣȞȐȝİȦȞ,Ν įȓįȠȞĲαȢΝ

παȡȐȜȜȘȜαΝȑȞαȣıȝαΝπİȡİĲαȓȡȦΝİȟȑĲαıȘȢ,ΝȜαȝȕȐȞȠȞĲαȢΝȣπȩȥȘΝĲȘȞΝπȡȠĲİȚȞȩȝİȞȘΝ

ȒΝȐȜȜȘΝțαĲȐΝȕȠȪȜȘıȘΝȝİșȠįȠȜȠȖȓαέ 

ȀǼΦǹȁǹǿȅΝΘέ ȈĲȠΝĲİȜİȣĲαȓȠ țİĳȐȜαȚȠ, αȞαȜȪȠȞĲαȚΝțαȚ įȚαĲȣπȫȞȠȞĲαȚΝȝİĲȐΝ

ĲαΝ ıȣȝπİȡȐıȝαĲα,Ν πȡȠĲȐıİȚȢ, ȖȚαΝ ĲȘȞΝ ȣȚȠșȑĲȘıȘΝ ĲȘȢΝ ıȣȖțİțȡȚȝȑȞȘȢΝ įȡȐıȘȢΝ țαȚΝ

ȖȚαΝ ĲαΝ ȠĳȑȜȘ,Ν πȠȣΝ ĲȣȤȩȞΝ απȠțȠȝȚıĲȠȪȞ,Ν πȑȡαȞΝ ĲȘȢΝ ĳȑȡȠȣıαȢΝ ȣπȠȤȡȑȦıȘȢΝ țαȚΝ

İȣșȪȞȘȢΝȩȜȦȞΝȝαȢΝαπȑȞαȞĲȚΝıĲȠΝπİȡȚȕȐȜȜȠȞέ 
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ȅΝıȪȖȤȡȠȞȠȢΝ țαȚΝ αȞİπĲȣȖȝȑȞȠȢΝ țȩıȝȠȢ,Ν ȑȤİȚΝ țαĲαȞȠȒıİȚΝ ȩĲȚΝ ȘΝ įȡȐıȘΝ ĲȠȣ 

ıĲαΝπȜαȓıȚαΝĲȘȢΝİȟȑȜȚȟȘȢΝțαȚΝĲȘȢΝπȡȠȩįȠȣ, ȐȡȤȚıİΝȞαΝİπȘȡİȐȗİȚΝπαȡȐȜȜȘȜαΝțαȚΝĲȠΝ

ĳȣıȚțȩΝ πİȡȚȕȐȜȜȠȞ, ıİΝ ıȘȝİȓȠΝ πȠȣΝ ȞαΝ țαșȓıĲαĲαȚ αȞαπȩĳİȣțĲȘ țαȚΝ αȞαȖțαȓα ȘΝ

παȡαțȠȜȠȪșȘıȘΝ țαȚ ȘΝ αȣȟȘȝȑȞȘ πȡȠıȠȤȒΝ ĲȦȞΝ İπȚįȡȐıİȦȞ, πȠȣΝ ĲȠΝ ĲİȜİȣĲαȓȠΝ

įȑȤİĲαȚ, απȩΝĲȚȢΝαȞșȡȫπȚȞİȢΝįȡαıĲȘȡȚȩĲȘĲİȢέ1 

ǿįȚαȓĲİȡαΝ ıĲȚȢΝ ĲİȜİȣĲαȓİȢ įİțαİĲȓİȢ (1970), παȡαĲȘȡİȓĲαȚΝ įȣıαȞȐȜȠȖȘΝ

ȠȚțȠȜȠȖȚțȒΝ İțȝİĲȐȜȜİȣıȘΝ țαȚΝ ĲαȣĲȩȤȡȠȞαΝ İπȚȕȐȡȣȞıȘ, įȘȝȚȠȣȡȖȫȞĲαȢΝ ȑȞαΝ

παȖțȩıȝȚȠΝπȡȩȕȜȘȝαΝαȪȟȠȣıαȢΝįȣȞαȝȚțȒȢ,ΝαπȩΝĲȠΝȖİȖȠȞȩȢΝȩĲȚΝȠ πȜȘșȣıȝȩȢΝĲȘȢΝ

ȖȘȢ, țαĲαȞαȜȫȞİȚΝ πȩȡȠȣȢ, ȖȡȘȖȠȡȩĲİȡαΝ απȩΝ ȩĲȚΝ ĲαΝ ȠȚțȠıȣıĲȒȝαĲαΝ ȝπȠȡȠȪȞΝ ȞαΝ

αȞαȞİȫıȠȣȞ,Ν απȠįİıȝİȪȠȞĲαȢΝ ĲαȣĲȩȤȡȠȞαΝ πİȡȚııȩĲİȡα ıĲȠȚȤİȓα, απȩΝ ȩĲȚΝ ĲαΝ

ȠȚțȠıȣıĲȒȝαĲαΝȝπȠȡȠȪȞΝȞαΝαπȠȡȡȠĳȒıȠȣȞ.2 

ǲĲıȚ, ȑȤȠȣȞΝ įȚαȝȠȡĳȦșİȓΝ țαȚΝ ȝİȖİșȪȞȠȞĲαȚΝ țȡȓıȚȝα πİȡȚȕαȜȜȠȞĲȚțȐ 

ȗȘĲȒȝαĲα, İțΝĲȦȞΝȠπȠȓȦȞΝȚįȚαȓĲİȡαΝıȘȝαȞĲȚțȒΝİȝĳαȞȓȗİĲαȚΝȘΝțȜȚȝαĲȚțȒΝαȜȜαȖȒ,ΝπȠȣΝ

İπȘȡİȐȗİĲαȚ,ΝįȚαȝȠȡĳȫȞİĲαȚΝțαȚΝıȣȞĲİȜİȓĲαȚΝαπȩΝĲȠΝαπȠĲȑȜİıȝαΝİπȚįȡȐıİȦȞΝĲȦȞΝ

αȞșȡȦπȠȖİȞȫȞΝįȡαıĲȘȡȚȠĲȒĲȦȞΝțαȚΝȩȤȚΝαπȩΝĳȣıȚțȑȢΝįȚαįȚțαıȓİȢ țαȚΝȝİĲαȕȠȜȑȢέ3 

ȆȇȅȈǼΓΓǿȈǾ, ǹȃǹǻȇȅȂǾ ȀǹǿΝǹȃǹȁȊȈǾ 

ǾΝ İπȚıĲȒȝȘΝ țαȚΝ İȚįȚțȩĲİȡαΝ ȘΝ ıȪȖȤȡȠȞȘΝ ȀȜȚȝαĲȠȜȠȖȓα,Ν αȞαĳȑȡİȚΝ ȩĲȚΝ ȖȚαΝ Ĳα 

ĲİȜİȣĲαȓαΝȠțĲȫΝȤȚȜȚȐįİȢΝȤȡȩȞȚα ĲȠΝțȜȓȝαΝȒĲαȞΝαȡțİĲȐΝıĲαșİȡȩ,Νȝİ ȝȚțȡȑȢΝαȜȜαȖȑȢ 

ıĲȘΝ șİȡȝȠțȡαıȓα (<1°σ/αȚȫȞα) İπȚĲȡȑπȠȞĲαȢ ıĲȘȞΝ țȠȚȞȦȞȓαΝ țαȚΝ ıĲαΝ

ȠȚțȠıȣıĲȒȝαĲα, ȞαΝ αȞαπĲȣȤșȠȪȞ, ȩπȦȢΝ İȓȞαȚ ıȒȝİȡα. ȉȫȡα Ș șİȡȝȠțȡαıȓα4 

                                            
1 ȉıȐȜĲαȢΝΓȡȘȖέΝțαȚ ȀȦȞήȞȠȢΝȀαĲıȚȝπȐȡįȘȢέΝǹİȚĳȠȡȓαΝțαȚΝȆİȡȚȕȐȜȜȠȞ, 2004,ΝΥıİȜέΝβγδ-238). 
2 ȈαȝȚȫĲȘȢΝțαȚΝȉıȐȜĲαȢέΝǻȚİșȞȒȢΝȆȡȠıĲαıȓαΝȆİȡȚȕȐȜȜȠȞĲȠȢ,ΝȉȩȝȠȢΝǿέ 1990, ΥıİȜέΝ1β-29). 
3 WWφΝǼȜȜȐȢ,ΝȉȠΝțȜȓȝαΝİȓȞαȚΝıĲȠΝȤȑȡȚΝıȠȣ,ΝǾΝțȜȚȝαĲȚțȒΝαȜȜαȖȒΝıİΝαȡȚșȝȠȪȢ,Ν(ıİȜ. 1-5). 
4 ǹπȩΝĲȠΝ1θείΝȘΝȝȑıȘΝπαȖțȩıȝȚαΝșİȡȝȠțȡαıȓαΝαȣȟȒșȘțİΝțαĲȐΝί,ηζΝ°C țαȚΝıĲȘȞΝǼȣȡȫπȘΝțαĲȐΝ

1Ν°C,ΝȝİΝĲȚȢΝĲαȤȪĲİȡİȢΝαȣȟȒıİȚȢΝȞαΝȑȤȠȣȞΝıȘȝİȚȦșİȓΝțαĲȐΝĲȘȞΝĲİȜİȣĲαȓαΝ30İĲȓα,ΝİȞȫΝȠΝȡȣșȝȩȢΝȝİΝĲȠȞΝ
ȠπȠȓȠΝαȣȟȐȞİĲαȚΝȑȤİȚΝαȞȑȜșİȚΝαπȩΝί,1Ν°C αȞȐΝ1ίİĲȓαΝțαĲȐΝĲαΝπȡȠȘȖȠȪȝİȞαΝ1ίίΝȑĲȘ,ΝıİΝί,βΝ°C țαĲȐΝ
ĲȘȞΝπȡȠȘȖȠȪȝİȞȘΝįİțαİĲȓα,ΝȝİΝπȡȩȕȜİȥȘΝαπȩ ĲȠȣȢΝİȚįȚțȠȪȢΝȩĲȚΝȘΝȝȑıȘΝαȪȟȘıȘΝșαΝțȣȝαȞșİȓΝȝİĲαȟȪΝ
1,θΝțαȚΝδΝ°C țαĲȐΝĲȠȞΝĲȡȑȤȠȞĲαΝαȚȫȞα,ΝȝİΝĲȘȞΝπȜȑȠȞΝįȣıȠȓȦȞȘΝȞαΝĳĲȐıİȚΝαπȩΝε,θΝ°C ȝȑȤȡȚΝțαȚΝțαĲȐΝ
ζ,δΝ°C țαȚΝȝȐȜȚıĲαΝȝİΝıȣȞĲȘȡȘĲȚțȠȪȢ ȣπȠȜȠȖȚıȝȠȪȢ. ǼȣȡȦπαȧțȒΝǼπȚĲȡȠπȒ,ΝȆİȡȚȕȐȜȜȠȞκΝ«ǹȜȜαȖȒΝ
ĲȠȣΝțȜȓȝαĲȠȢΝ– ȆİȡȓΝĲȓȞȠȢΝπȡȩțİȚĲαȚ», 2009, (ıİȜ. 2-9). 



ǻȡαıĲȘȡȚȠπȠȓȘıȘΝıĲȠΝǻȚİșȞȑȢ,Ν
 ǼȣȡȦπαȧțȩΝțαȚΝǼșȞȚțȩΝπİįȓȠ

ȆαȞĲİȜİȒȝȦȞΝȀȠȕȜαĲȗȒȢΝǹȂκβί11ί1ιί1γ   ıİȜȓįαΝ|Ν8

ȩȝȦȢ, αȣȟȐȞİĲαȚΝȝİΝȡαȖįαȓȠȣȢΝȡȣșȝȠȪȢ ȤȦȡȓȢ,ΝȞαΝİȣșȪȞȠȞĲαȚΝȠȚΝĳȣıȚțȑȢΝıȣȞșȒțİȢ 

απȩΝȝȩȞİȢΝĲȠȣȢ, ȝİΝĲȚȢΝıȣȖțİȞĲȡȫıİȚȢΝ ĲȠȣΝįȚȠȟİȚįȓȠȣΝĲȠȣΝȐȞșȡαțαΝ (CO2) țαȚΝ ĲȠȣΝ

ȝİșαȞȓȠȣ (CH4) ıĲȘȞ αĲȝȩıĳαȚȡα, ȞαΝȕȡȓıțȠȞĲαȚΝıĲȠΝȣȥȘȜȩĲİȡȠΝİπȓπİįȠ.5 

 

ǼȚțȩȞαΝ1 ǻȚȐγȡαȝȝαΝǹȜȜαγȒȢΝĲȘȢΝΘİȡȝȠțȡαıȓαȢΝαπȩΝĲȠΝ1ιθηΝ– 2100  

ǲĲıȚΝ ȠȚΝ İπȚıĲȒȝȠȞİȢΝ αȞȘıȪȤȘıαȞΝ țαȚΝ ȐȡȤȚıαȞΝ ȞαΝ πȡȠİȚįȠπȠȚȠȪȞΝ ȖȚαΝ ĲȠȞΝ

țȓȞįȣȞȠΝ ĲȘȢΝ țȜȚȝαĲȚțȒȢΝ ȝİĲαȕȠȜȒȢΝ απȩ αȞșȡȦπȠȖİȞİȓȢΝ αȚĲȓİȢ (1960-70),Ν ȖİȖȠȞȩȢΝ

πȠȣΝ ĲȠȣȢΝ ȠįȒȖȘıİ ȞαΝ πȚȑıȠȣȞΝ ȖȚαΝ įȡȐıȘ. ǾΝ πȡȫĲȘΝ ıȘȝαȞĲȚțȒΝ παȖțȩıȝȚαΝ

πİȡȚȕαȜȜȠȞĲȚțȒΝįȚȐıțİȥȘΝțȠȡȣĳȒȢ, įȚȠȡȖαȞȫșȘțİΝıĲȘΝȈĲȠțȤȩȜȝȘ6 (1972), ȩπȠȣ 

ĲαΝ șȑȝαĲαΝ ĲȘȢΝ πİȡȚȕαȜȜȠȞĲȚțȒȢΝ αȜȜαȖȒȢ, țαșȚİȡȫșȘțαȞΝ ȝȩȞȚȝαΝ ıĲȘȞΝ ȘȝİȡȒıȚαΝ

įȚȐĲαȟȘΝ ĲȘȢΝ ǻȚİșȞȠȪȢ αĲȗȑȞĲαȢΝ țαȚΝ Ș ıȪȞȠįȠȢΝ ȠįȒȖȘıİΝ ıĲȘΝ įȘȝȚȠȣȡȖȓαΝ ĲȠȣΝ

ȆİȡȚȕαȜȜȠȞĲȠȜȠȖȚțȠȪΝȆȡȠȖȡȐȝȝαĲȠȢΝ ĲȦȞΝǾȞȦȝȑȞȦȞΝǼșȞȫȞ7,Ν πȡȠĲȡȑπȠȞĲαȢΝ ȖȚαΝ

ĲȘΝįȘȝȚȠȣȡȖȓαΝįȚțĲȪȠȣΝπİȡȚȕαȜȜȠȞĲȚțȫȞΝȠȝȐįȦȞΝπȓİıȘȢέ  

ǲπİȚĲα,Ν αțȠȜȠȪșȘıİ ıİȚȡȐΝ ǻȚİșȞȫȞΝ įȚαıțȑȥİȦȞ, πȠȣΝ İȣαȚıșȘĲȠπȠȓȘıαȞΝ

ıȤİĲȚțȐΝ ĲȘȞΝ ȆαȖțȩıȝȚαΝ țȠȚȞȒΝ ȖȞȫȝȘέΝ ȅȚΝ ȀȣȕİȡȞȒıİȚȢΝ ıȣȞİȚįȘĲȠπȠȓȘıαȞΝ ĲȠΝ

ȝȑȖİșȠȢΝ ĲȠȣΝ πȡȠȕȜȒȝαĲȠȢ țαȚ ĲȘȞΝ αȞȐȖțȘΝ ȞαΝ ȜȘĳșȠȪȞΝ ȝȑĲȡα, țαșȫȢΝ țαȚΝ

ȣπȠȤȡİȫșȘțαȞ ȞαΝıȣȞİȡȖαıĲȠȪȞ,ΝįİįȠȝȑȞȠȣΝȩĲȚΝİπȘȡİȐȗȠȞĲαȚ ȩȜİȢΝȠȚ ȤȫȡİȢΝțαȚΝ

İπİȚįȒΝȩȜȠȚ ıȣȝȕȐȜȜȠȣȞ,ΝıĲȘȞΝțȜȚȝαĲȚțȒΝαȜȜαȖȒ,ΝȑıĲȦΝțαȚΝıİΝįȚαĳȠȡİĲȚțȩΝȕαșȝȩ,Ν
                                            

5 WWφΝǼȜȜȐȢ,Ν «ȁȪıİȚȢΝ ȖȚαΝ ĲȘȞΝ țȜȚȝαĲȚțȒΝ αȜȜαȖȒκΝΌȡαȝαΝ ȕȚȦıȚȝȩĲȘĲαȢΝ ȖȚαΝ ĲȘȞΝ ǼȜȜȐįαΝ ĲȠȣΝ
βίεί»,ΝȆȠȜȚĲȚțȒΝıȪȞȠȥȘΝĲȠȣΝWWφ ǼȜȜȐȢ,ΝǹșȒȞακΝȅțĲȫȕȡȚȠȢΝβίίθ, (ıİȜ. 3-11, 14-21). 

6 ǻȚȐıțİȥȘΝ ĲȠȣΝ ȅǾǼΝ ȖȚαΝ ĲȠΝ ǹȞșȡȫπȚȞȠΝ ȆİȡȚȕȐȜȜȠȞΝ ΥUN Conference on the Human 
Environment - UNCHE), ıȣȝȝİĲİȓȤαȞ 113 İșȞȚțȑȢ αȞĲȚπȡȠıȦπİȓİȢ. Ewing B. and others, The 
Ecological Footprint Atlas 2010. Global Footprint Network, 2010, (ıİȜ. 8-17). 

7 (United Nations Environment Program - UNEP), http://www.unep.org/. 
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ȝİΝ ĲȚȢΝ İțπȠȝπȑȢΝ ĲȦȞΝ αİȡȓȦȞΝ șİȡȝȠțȘπȓȠȣ (Green House Gases-GHGs), țαȞİȓȢ 

įİȞΝȝπȠȡİȓΝαπȩΝȝȩȞȠȢ ĲȠȣ ȞαΝȜȪıİȚΝĲȠΝıȣȖțİțȡȚȝȑȞȠΝπȡȩȕȜȘȝαέ  

ȅ πȜȑȠȞ ıȘȝαȞĲȚțȩȢΝ țαȚΝ ȤαȡαțĲȘȡȚıĲȚțȩȢ įİȓțĲȘȢ,Ν ıĲȘȞΝ ıȪȖȤȡȠȞȘΝ

ıȣȞĲİȜȠȪȝİȞȘΝ țȜȚȝαĲȚțȒΝ αȜȜαȖȒ,Ν İȓȞαȚΝ ȘΝ ȐȞȠįȠȢΝ ĲȘȢΝ șİȡȝȠțȡαıȓαȢ,Ν ȘΝ ȠπȠȓαΝ

πȡȠțαȜİȓĲαȚΝ απȩΝ ĲȠΝ ĳαȚȞȩȝİȞȠΝ ĲȠȣΝ șİȡȝȠțȘπȓȠȣ,Ν αȜȜȐΝ αȣĲȠȪΝ πȠȣΝ παȡȠȣıȚȐȗİȚΝ

ȑȟαȡıȘΝțαȚΝȩȤȚΝİțİȓȞȠȣΝπȠȣΝȘΝĳȪıȘΝȒΝȘΝİπȓįȡαıȘΝĲȘȢΝĳȪıȘȢΝįȘȝȚȠȣȡȖİȓ, ȦȢΝȑȞαΝ

ȐțȡȦȢΝȗȦĲȚțȩΝĳαȚȞȩȝİȞȠ8.  

 

ǼȚțȩȞαΝ2 ǾΝȁİȚĲȠȣȡγȓαΝĲȠȣΝΦαȚȞȠȝȑȞȠȣΝĲȠȣΝΘİȡȝȠțȘπȓȠȣ 

ȉȠΝ πȜȑȠȞΝ ȣπİȪșȣȞȠΝ αȑȡȚȠΝ απȩΝ ĲαΝ GHGs țαȚ αȣĲȩΝ πȠȣΝ įİıȝİȪİȚΝ ĲȘȞΝ

πİȡȚııȩĲİȡȘΝșİȡȝȩĲȘĲαΝİȓȞαȚΝĲȠΝCO2 țαȚΝȖȚΝαȣĲȩΝȘΝπαȡȠȪıα,ΝȑȤİȚΝȕαıȚțȩΝȗȒĲȘȝαΝĲȠΝ

πİȡȚȕαȜȜȠȞĲȚțȩΝ απȠĲȪπȦȝα, ȝİΝ İıĲȓαıȘ ıĲȠΝ αȞșȡαțȚțȩ, ȦȢΝ ĲȠΝ πȚȠ 

αȞĲȚπȡȠıȦπİȣĲȚțȩΝ țαȚΝ ȝİĲȡȒıȚȝȠΝȝȑȖİșȠȢ, πȠȣΝ İπȘȡİȐȗİȚΝ αȡȞȘĲȚțȐΝ ĲȠΝ țȜȓȝαέ ȉȠΝ
                                            

8 ǲȤİȚΝİȟαțȡȚȕȦșİȓΝȩĲȚΝȠȡȚıȝȑȞαΝαȑȡȚαΝĲȘȢΝαĲȝȩıĳαȚȡαȢ,ΝİπȚĲȡȑπȠȣȞΝĲȘΝįȚȑȜİȣıȘΝĲȘȢΝȘȜȚαțȒȢΝ
αțĲȚȞȠȕȠȜȓαȢΝ πȡȠȢΝ ĲȘΝ ȖȘ,Ν İȞȫΝ αȞĲȓșİĲαΝ απȠȡȡȠĳȠȪȞΝ țαȚΝ İπαȞİțπȑȝπȠȣȞΝ πȡȠȢΝ ĲȠΝ ȑįαĳȠȢΝ ȑȞαΝ
ȝȑȡȠȢΝĲȘȢΝȣπȑȡȣșȡȘȢΝαțĲȚȞȠȕȠȜȓαȢΝπȠȣΝİțπȑȝπİĲαȚΝαπȩΝĲȘȞΝİπȚĳȐȞİȚαΝĲȘȢέ ȉȠΝαȞȘıȣȤȘĲȚțȩΝİȓȞαȚΝȘΝ
İȞȓıȤȣıȘΝĲȠȣΝĳαȚȞȠȝȑȞȠȣΝıαȞΝαπȠĲȑȜİıȝαΝ ĲȘȢΝαĲȝȠıĳαȚȡȚțȒȢΝȡȪπαȞıȘȢ απȩΝ ĲȚȢ αȞșȡȦπȠȖİȞİȓȢΝ
İțπȠȝπȑȢΝ ĲȦȞΝ GHGs πȠȣΝ αȣȟȐȞȠȣȞΝ ĲȘȞΝ ȣπȑȡȣșȡȘΝ αțĲȚȞȠȕȠȜȓαΝ πȠȣΝ παȖȚįİȪİĲαȚΝ απȩΝ ĲȘȞΝ
αĲȝȩıĳαȚȡα, İπȚįȡȫȞĲαȢΝȑĲıȚΝıĲȠΝțȜȓȝαΝĲȘȢΝȖȘȢ. ǼȣȡȦπαȧțȒΝǼπȚĲȡȠπȒ,ΝȆİȡȚȕȐȜȜȠȞκΝ«ǹȜȜαȖȒΝĲȠȣΝ
țȜȓȝαĲȠȢΝ– ȆİȡȓΝĲȓȞȠȢΝπȡȩțİȚĲαȚ», 2009, (ıİȜ. 5-7). 
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İȣĲȪȤȘȝαΝİȓȞαȚΝȩĲȚΝȣπȐȡȤİȚ αțȩȝαΝȤȡȩȞȠȢ ȞαΝıĲαȝαĲȒıİȚΝȘΝıȣȞĲİȜȠȪȝİȞȘΝαȜȜαȖȒ,Ν

İȐȞΝ ȖȓȞȠȣȞΝ ȐȝİıİȢΝ İȞȑȡȖİȚİȢΝ țαȚΝ παȡȐȜȜȘȜαΝ πȚıĲİȪȠȞĲαȢΝ țαșȑȞαȢΝ ȠȜȠȑȞαΝ țαȚΝ

πİȡȚııȩĲİȡȠ,ΝȩĲȚΝȝπȠȡİȓΝȞαΝıȣȝȕȐȜİȚΝαπȠĲİȜİıȝαĲȚțȐέ 

ǻǿǼΘȃǼȈΝȆȁǹǿȈǿȅ ǹȃȉǿȂǼȉȍȆǿȈǾȈ 

ǾΝ ȆαȖțȩıȝȚαΝ țȠȚȞȩĲȘĲαΝ ȟİțȓȞȘıİ ȞαΝ įȡαıĲȘȡȚȠπȠȚİȓĲαȚΝ ıĲȠΝ πȞİȪȝαΝ αȣĲȩ, 

İȞİȡȖȐΝțαȚΝȠȡȖαȞȦȝȑȞαΝ(1988), ȝİΝĲȘΝįȘȝȚȠȣȡȖȓαΝĲȘȢΝǻȚαțȣȕİȡȞȘĲȚțȒȢΝǼπȚĲȡȠπȒȢΝ

ȖȚαΝ ĲȘȞΝ ǹȜȜαȖȒΝ ĲȠȣΝ ȀȜȓȝαĲȠȢ (Intergovernmental Panel on Climate Change — 

IPCC)9. ȉαΝ ıȣȝπİȡȐıȝαĲαΝ ĲȘȢΝ IPCC, ȫșȘıαȞΝ ıĲȘΝ įȘȝȚȠȣȡȖȓα ĲȘȢ ȈȪȝȕαıȘȢ-

ȆȜαȓıȚȠΝ ĲȦȞΝ ǾȞȦȝȑȞȦȞΝ ǼșȞȫȞΝ ȖȚαΝ ĲȚȢΝ ȀȜȚȝαĲȚțȑȢΝ ȂİĲαȕȠȜȑȢΝ (United Nations 

Framework Convention on Climate Change-UNFCCC), ȦȢΝ ĲȠ ȖİȞȚțȩΝ ıȤȑįȚȠ 

įȚİșȞȠȪȢΝıȪȝȕαıȘȢ, ȖȚαΝĲȘ įȚαȝȩȡĳȦıȘ İȞȩȢ İȣȡȪĲİȡȠȣ πȜαȚıȓȠȣ10, ȝİΝțαȞȩȞİȢ, 

ȖȚαΝ ĲȠȞΝ πİȡȚȠȡȚıȝȩΝ țαȚΝ ĲȘ ıĲαșİȡȠπȠȓȘıȘΝ ĲȦȞΝGHGs, ȝİΝ ĲȘΝ ıȣȞαȓȞİıȘΝ İȣȡİȓαȢΝ

πȜİȚȠȥȘĳȓαȢΝ ȀȡαĲȫȞ. Ǿ įȚαπȡαȖȝȐĲİȣıȘΝ ĲȘȢΝ ıȪȝȕαıȘȢΝ ȒĲαȞΝ ȑĲȠȚȝȘΝ πȡȠȢΝ

ȣπȠȖȡαĳȒΝ ıĲȘΝ ǻȚȐıțİȥȘΝ ĲȦȞΝ ǾȞȦȝȑȞȦȞΝ ǼșȞȫȞΝ ȖȚαΝ ĲȠΝ ȆİȡȚȕȐȜȜȠȞΝ țαȚΝ ĲȘȞΝ

ǹȞȐπĲȣȟȘ11 țαȚΝĲȘȞΝȠπȠȓα ȣπȑȖȡαȥαȞΝȝİΝĲȘȞ ǼέǼέ12 1ζηΝȤȫȡİȢ,ΝαȜȜȐ ıĲȘΝıȣȞȑȤİȚαΝ

įİȞΝĲȘȞΝİπȚțȪȡȦıαȞ ȩȜαΝĲαΝțȡȐĲȘ,ΝȫıĲİΝȞαΝȖȓȞİȚΝțαȚ İșȞȚțȩȢΝĲȠȣȢ ȞȩȝȠȢέ 

ȉȠΝ țαșȠȡȚıĲȚțȩΝ ȕȒȝαΝ ȖȚαΝ ĲȘȞΝ İπȓĲİȣȟȘΝ ĲȠȣΝ ıĲȩȤȠȣΝ ĲȘȢΝ ȈȪȝȕαıȘȢ-ȆȜαȓıȚȠΝ

ȑȖȚȞİΝ ĲȠΝ 1ιιη, ȩπȠȣΝ șİıπȓıĲȘțİ ĲȠΝ ıȘȝαȞĲȚțȩΝ ȆȡȦĲȩțȠȜȜȠΝ ĲȠȣΝ ȀȚȩĲȠ, ıĲȘȞΝ

ȠȝȫȞȣȝȘΝ πȩȜȘΝ ĲȘȢΝ ǿαπȦȞȓαȢ țαȚΝ ȣπİȖȡȐĳȘΝ ĲȠΝ 1ιιθ. ȆαȡȐȜȜȘȜα,Ν ĲȘȞΝ πȡȫĲȘΝ

ȑțșİıȘΝ ĲȘȢΝ IPCC, αțȠȜȠȪșȘıαȞΝȐȜȜİȢΝ ĲȡİȚȢ13,Ν ȩπȠȣΝ įȚαπȚıĲȫșȘțİΝıİΝıİȚȡȐΝȩĲȚ,Ν

απȩΝ ĲȠΝ «ȚıȠȗȪȖȚȠΝ ĲȦȞΝ απȠįİȓȟİȦȞ»Ν įȚİĳȐȞȘ İπȓįȡαıȘΝ ıĲȠΝ παȖțȩıȝȚȠΝ țȜȚȝαĲȚțȩΝ

ıȪıĲȘȝα, țαĲİȖȡȐĳȘıαȞ İπȚıĲȘȝȠȞȚțȐ απȠįİȓȟİȚȢΝ αȞȩįȠȣΝ șİȡȝȠțȡαıȓαȢ ıĲȠȞΝ

πȜαȞȒĲȘ țαȚΝĲȑȜȠȢ,ΝĲȠΝĲİȜİȣĲαȓȠ İπȚȕİȕαȚȫȞİĲαȚ, ȝİΝπαȡαĲȘȡȠȪȝİȞİȢΝİπȚπĲȫıİȚȢ.  

                                            
9 ȂİΝπȡȦĲȠȕȠȣȜȓαΝĲȠȣΝȆαȖțȩıȝȚȠȣΝȅȡȖαȞȚıȝȠȪ ȂİĲİȦȡȠȜȠȖȓαȢ (WMO) țαȚΝĲȠΝȆİȡȚȕαȜȜȠȞĲȚțȩΝ

ȆȡȩȖȡαȝȝαΝĲȦȞΝǾȞȦȝȑȞȦȞΝǼșȞȫȞ (United Nations Environment Programme - UNEP). ǾΝπȡȫĲȘΝ
ȑțșİıȘΝ αȟȚȠȜȩȖȘıȘȢΝ ĲȠΝ 1ιιί,Ν απİȚțȩȞȚȗİΝ ĲȚȢΝ απȩȥİȚȢΝ δίίΝ İπȚıĲȘȝȩȞȦȞ,Ν ȖȚαΝ ĲȘȞ αȪȟȘıȘȢΝ ĲȘȢΝ
șİȡȝȠțȡαıȓαȢέ IEA Statistics, 20

th
 Edit., CO2 Emissions from fuel combustion, 2011, (ıİȜ. 17-18). 

10 ȈĲȚȢΝ 11-12-1ιιί,Ν ȘΝ ΓİȞȚțȒ ȈȣȞȑȜİȣıȘΝ ĲȦȞΝǾȞȦȝȑȞȦȞΝǼșȞȫȞΝαπȠĳȐıȚıİΝ ȞαΝ ıȣıĲȒıİȚΝ ȝȚα 
ǻȚαțȣȕİȡȞȘĲȚțȒ ǼπȚĲȡȠπȒΝ ǻȚαπȡαȖȝȐĲİȣıȘȢΝ ȝİΝ ıțȠπȩΝ ĲȘΝ ıȪȞĲαȟȘΝ İȞȩȢΝ ıȤİįȓȠȣΝ ȈȪȝȕαıȘȢ-
πȜαȚıȓȠȣΝ ȖȚαΝ ĲȚȢΝ țȜȚȝαĲȚțȑȢΝ ȝİĲαȕȠȜȑȢέ IPCC - Good Practice Guidance and Uncertainty 
Management iv in National Greenhouse Gas Inventories, 2000, chapter I (ıİȜ. 1.1-1.5). 

11 ȈȣȞȐȞĲȘıȘΝțȠȡȣĳȒȢΝȖȚαΝĲȘȞΝπȡȠıĲαıȓαΝĲȘȢΝΓȘȢ,ΝıĲȠΝȇȓȠΝȞĲİΝȉȗαȞȑȚȡȠ,Νζή1ιιβέ ȈαȝȚȫĲȘȢΝțαȚΝ
ȐȜȜȠȚ,Ν ǾΝ ȈȣȞįȚȐıțİȥȘΝ ĲȦȞΝ ǾȞȦȝȑȞȦȞΝ ǼșȞȫȞΝ ΥRioΝ deΝ JaneiroΦΝ ȖȚαΝ ĲȠΝ ȆİȡȚȕȐȜȜȠȞΝ țαȚΝ ĲȘȞΝ
ǹȞȐπĲȣȟȘ,ΝȃȠȝȚțȒΝțαȚΝΘİıȝȚțȒΝǻȚȐıĲαıȘ,ΝǼțįȩıİȚȢΝȆαπαȗȒıȘ,ΝΥ1ιιγΦ,ΝΥıİȜέΝ29-53). 

12 ǼȜȜȐįαΝțαȚΝǼέǼέΝĲȘȞΝİπȚțȪȡȦıαȞ,ΝȝİΝĲȠΝȃέββίεή1ιιδΝΥΦǼȀΝζίήǹΦΝțαȚΝιδήζιΝǼȀ,ΝαȞĲȓıĲȠȚȤαέ 
13 ǾΝIθσσΝȑȤİȚΝįȘȝȠıȚİȪıİȚΝȝȑȤȡȚΝıȒȝİȡαΝδΝİțșȑıİȚȢ,ΝĲȠΝ1ιιί,ΝĲȠΝ1ιιε,ΝĲȠΝβίί1ΝțαȚΝĲȠΝβίίηέ 

http://el.wikipedia.org/wiki/%CE%A0%CE%B1%CE%B3%CE%BA%CF%8C%CF%83%CE%BC%CE%B9%CE%BF%CF%82_%CE%9C%CE%B5%CF%84%CE%B5%CF%89%CF%81%CE%BF%CE%BB%CE%BF%CE%B3%CE%B9%CE%BA%CF%8C%CF%82_%CE%9F%CF%81%CE%B3%CE%B1%CE%BD%CE%B9%CF%83%CE%BC%CF%8C%CF%82
http://el.wikipedia.org/wiki/UNEP
http://el.wikipedia.org/wiki/UNEP
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ǲĲıȚ, ĲȠΝȀȚȩĲȠ İıĲȚȐıĲȘțİΝıĲȠΝ ȞαΝ įİıȝİȪıİȚ ĲȚȢΝ İțȕȚȠȝȘȤαȞȚıȝȑȞİȢΝ ȤȫȡİȢ, 

πȠȣΝıȣȝȝİĲȑȤȠȣȞΝıİΝ αȣĲȩ, ȞαΝ ȝİȚȫıȠȣȞ ĲȚȢΝ ȠȚțİȓİȢ İțπȠȝπȑȢΝ ĲȦȞ GHGs țαȚΝ ȞαΝ

İπȚĲȪȤȠȣȞΝ ıȣȖțİțȡȚȝȑȞȠȣȢΝ ıĲȩȤȠȣȢΝ ȝİȓȦıȘȢΝ İțπȠȝπȫȞΝ țαĲȐΝ ε-8%, ıȣȖțȡȚĲȚțȐΝ

πȡȠȢΝ ĲαΝ İπȓπİįαΝ ĲȠȣΝ 1ιιί, αȡȤȚțȐ ȝȑȤȡȚΝ ĲȠ 2012, İπİȚįȒΝ İȣșȪȞȠȞĲαȚΝ ȖȚαΝ ĲȠ 

ȝİȖαȜȪĲİȡȠΝ ȝȑȡȠȢΝ αȣĲȫȞ (πİȡȓπȠȣΝ ζ1,ζ), ıĲȠΝ παȡİȜșȩȞΝ țαȚΝ ıĲȠΝ παȡȩȞΝ țαȚ 

İȟȐȜȜȠȣ,Ν įȚαșȑĲȠȣȞΝ ĲȘȞΝ ĲİȤȞȠȖȞȦıȓαΝ țαȚΝ ĲȠȣȢΝ ȠȚțȠȞȠȝȚțȠȪȢΝ πȩȡȠȣȢ, ȖȚαΝ ȞαΝ ĲȚȢΝ

πİȡȚȠȡȓıȠȣȞ.14 ȉȠΝȆȡȦĲȩțȠȜȜȠ15, İĲȑșȘΝıİΝȚıȤȪΝ1ζΝΦİȕȡȠȣαȡȓȠȣ. 2005 țαȚΝȝȑȤȡȚΝ

ıȒȝİȡαΝȝαȗȓΝȝİΝĲȘȞ ǼέǼέ, 183 ȤȫȡİȢ ĲȠΝȑȤȠȣȞΝİπȚıȒȝȦȢΝİȖțȡȓȞİȚ, İȞȫΝİȞΝıȣȞİȤİȓαΝ

țαȚΝπȡȠΝĲȘȢΝİțπȞȠȒȢΝȚıȤȪȠȢΝĲȠȣ, ȑȖȚȞİ İπȑțĲαıȘΝĲȦȞΝȝȑĲȡȦȞΝıĲȠΝβί1η. 

ǾΝȈȪȝȕαıȘ-ȆȜαȓıȚȠΝ(UNFCCC) țαȚΝĲȠΝȆȡȦĲȩțȠȜȜȠΝĲȠȣΝȀȚȩĲȠ16,ΝαπȠĲİȜȠȪȞΝ

ĲȠΝ ȝȩȞȠΝ ǻȚİșȞȑȢΝπȜαȓıȚȠΝ ȖȚαΝ ĲȘȞΝ țαĲαπȠȜȑȝȘıȘΝ ĲȦȞΝ țȜȚȝαĲȚțȫȞΝ αȜȜαȖȫȞ,Ν İȞĲȩȢΝ

ĲȠȣΝ ȠπȠȓȠȣ ȠȚΝ ȤȫȡİȢ, παȡαțȠȜȠȣșȠȪȞΝ țαȚΝ ȣπȠȕȐȜȜȠȣȞΝ İțșȑıİȚȢ, ıȤİĲȚțȐΝ ȝİΝ Ĳα 

GHGs πȠȣΝ παȡȐȖȠȣȞ,Ν İπİȟİȡȖȐȗȠȞĲαȚΝ ıȤİĲȚțȑȢΝ ıĲȡαĲȘȖȚțȑȢ țαȚΝ ȕȠȘșȠȪȞΝ ĲȚȢΝ

ĳĲȦȤȩĲİȡİȢΝ ȤȫȡİȢ,Ν ȞαΝ ĲȘȞΝ αȞĲȚȝİĲȦπȓıȠȣȞέΝ ȉαΝ țȡȐĲȘ – ȝȑȜȘΝ πȠȣΝ ıȣȝȝİĲȑȤȠȣȞΝ

ıĲȘȞΝπȡȠıπȐșİȚα,ΝαπȩΝĲȠΝ1ιιεΝțαȚΝ ȑȞșİȞ, ıȣȞαȞĲȫȞĲαȚΝ İĲȘıȓȦȢΝıĲȚȢ ǻȚαıțȑȥİȚȢ 

ĲȦȞΝȂİȜȫȞΝΥConferences of the Parties – COP), ȫıĲİΝȞαΝαȟȚȠȜȠȖȠȪȞΝĲȚȢΝİȟİȜȓȟİȚȢ, 

ȞαΝ İȟİĲȐȗȠȣȞΝ ȗȘĲȒȝαĲαΝ țαȚΝ ȞαΝ παȓȡȞȠȣȞ απȠĳȐıİȚȢΝ ȖȚαΝ ĲαΝ İπȩȝİȞαΝ ȕȒȝαĲαέΝ ǾΝ

ıȪȝȕαıȘ ıȤİįȚȐıĲȘțİΝȣπȩΝȝȠȡĳȒΝπȜαȚıȓȠȣ,ΝȫıĲİΝȞα ȜαȝȕȐȞȠȞĲαȚ țαȚΝȐȜȜαΝȝȑĲȡαΝ

ıĲȠΝȝȑȜȜȠȞέ17 

ȈĲȠΝ πȞİȪȝαΝ αȣĲȩΝ ȜİȚĲȠȪȡȖȘıαȞ țαȚΝ ȠȚΝ ĲİȜİȣĲαȓİȢΝ ıȣȞįȚαıțȑȥİȚȢ, ȩπȠȣ 

απȠĳαıȓıĲȘțαȞ,ΝπαȡȐĲαıȘ18 ĲȠȣΝȆȡȦĲȠțȩȜȜȠȣ, ȑȦȢΝȩĲȠȣΝįȚαȝȠȡĳȦșİȓΝȝȚαΝ Ȟȑα,Ν

țαșȠȜȚțȒΝțαȚΝįİıȝİȣĲȚțȒΝıȣȝĳȦȞȓα,ΝπȠȣ αȞαȝȑȞİĲαȚΝȞαΝİȞİȡȖȠπȠȚȘșİȓΝĲȠΝβίβίΝțαȚΝ

țαĲȐΝĲȘȞΝĲİȜİȣĲαȓα19, İπȚȕİȕαȚȫșȘțİ ȩĲȚΝȘΝȞȑαΝıȣȝĳȦȞȓα, șαΝȑȤİȚΝİĳαȡȝȠȖȒΝıİΝȩȜαΝ

ĲαΝ ȝȑȡȘΝ πȠȣΝ ıȣȝȝİĲȑȤȠȣȞΝ ıĲȘΝ ıȣȞįȚȐıțİȥȘ,Ν ȤȦȡȓȢΝ įȚαțȡȓıİȚȢΝ πȜȠȣıȓȦȞΝ țαȚΝ

ĳĲȦȤȫȞ, ĲȠΝπȡȠıȤȑįȚȠΝĲȘȢΝȠπȠȓαȢ, șαΝπȡȑπİȚΝȞαΝİȓȞαȚΝȑĲȠȚȝȠΝıĲȘ ǻȚȐıțİȥȘΝCOP-

                                            
14 European Environment Agency - EEA, Trends and projections in Europe 2013, Tracking 

progress towards Europe's climate and energy targets until 2020, EEA Report No 10/2013. 
Luxembourg: Publications Office of the European Union, 2013, (ıİȜ. 40-47). 

15 Ǿ ǼǼ țαȚ Ș ǼȜȜȐįα ĲȠ İπȚțȪȡȦıαȞ ȝİ ĲȘȞ ȣπ΄αȡ. 2002/358/Ǽ țαȚ N3017/2002 (ΦǼȀ 117/ǹ). 
16 Kyoto protocol manual on accounting of emissions and assigned amount 2008, (ıİȜ. 12-45). 
17 WWφΝǼȜȜȐȢ,Ν«ȁȪıİȚȢΝȖȚαΝ ĲȘȞΝțȜȚȝαĲȚțȒΝαȜȜαȖȒκΝΌȡαȝαΝȕȚȦıȚȝȩĲȘĲαȢΝȖȚαΝ ĲȘȞΝǼȜȜȐįαΝĲȠȣΝ

βίεί»,ΝǼπȚıĲȘȝȠȞȚțȒΝȑțșİıȘΝĲȠȣΝWWφΝǼȜȜȐȢέΝǹșȒȞακΝȅțĲȫȕȡȚȠȢΝβίίθ, (ıİȜ. 3-16). 
18 ȈĲȘ ıȪȞȠįȠΝıĲȠΝȃĲȑȡȝπαȞΝĲȘȢΝȃȩĲȚαȢΝǹĳȡȚțȒȢΝıĲȚȢΝ11-12-2011. Global Climate & Energy 

Initiative, 2011, (ıİȜ. 1-6). 
19 COP 19, ǺαȡıȠȕȓα ĲȘȢ ȆȠȜȦȞȓαȢ, 13–23/11/2013. http://www.europarl.europa.eu/sides/get/  

http://www.europarl/
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20, ıĲȘΝȁȓȝαΝĲȠȣΝȆİȡȠȪ,ΝıĲȠΝĲȑȜȠȢ ĲȠȣ 2014. ǼπȚπȜȑȠȞΝįİ,ΝĲαΝȝȑȡȘΝșαΝαȞαȜȐȕȠȣȞΝ

İșİȜȠȞĲȚțȑȢΝ įİıȝİȪıİȚȢΝ ȖȚαΝ ȝİȓȦıȘΝ ĲȦȞΝ İțπȠȝπȫȞΝ GHGs, πȠȜȪΝ πȡȚȞΝ ĲȘΝ

ıȣȞįȚȐıțİȥȘΝĲȠȣΝȆαȡȚıȚȠȪΝΥπȠȣ ȑȤİȚΝȠȡȚıĲİȓΝȠȡȩıȘȝȠΝȖȚαΝĲȘȞΝȣπȠȖȡαĳȒΝĲȘȢΝȞȑαȢΝ

țȜȚȝαĲȚțȒȢΝ ıȣȝĳȦȞȓαȢΦ,Ν įȓȞȠȞĲαȢΝ ȜİπĲȠȝȑȡİȚİȢ, ĲȠΝ ǹ΄ ĲȡȓȝȘȞȠΝ βί1ε,Ν İȞȫ ıĲȠΝ

įȚȐıĲȘȝαΝȝȑȤȡȚΝĲȠΝβίβί,ΝπȠȣΝαȡȤȓȗİȚΝȘΝİĳαȡȝȠȖȒΝĲȘȢΝȞȑαȢΝțȜȚȝαĲȚțȒȢΝıȣȝĳȦȞȓαȢ,Ν

ȩȜİȢΝ ȠȚΝ ȤȫȡİȢΝ țαȜȠȪȞĲαȚΝ ȞαΝ πȡȐȟȠȣȞΝ «ȩĲȚΝ ȝπȠȡȠȪȞ», ȖȚαΝ ȞαΝ ȝİȚȫıȠȣȞΝ ĲȚȢΝ

İțπȠȝπȑȢΝαİȡȓȦȞΝȡȪπȦȞέ  

ǼȊȇȍȆǹǿȀǾ ȈȊȂǺȅȁǾΝȀǹǿΝǻȇǹȈǾ 

ǾΝ Ǽ.Ǽ. πȡȦĲȠıĲαĲȫȞĲαȢΝ ĲȦȞΝ įȚİșȞȫȞΝ πȡȠıπαșİȚȫȞ,Ν ȤαȡαțĲȘȡȓȗİĲαȚΝ ȦȢΝ

țȚȞȘĲȒȡȚα įȪȞαȝȘΝ ıĲȚȢΝ įȚαπȡαȖȝαĲİȪıİȚȢΝ ȖȚαΝ ĲȘȞΝ țȜȚȝαĲȚțȒΝ αȜȜαȖȒ, 

įȚαįȡαȝαĲȓȗȠȞĲαȢ ıȘȝαȞĲȚțȩΝ ȡȩȜȠΝ ıĲȘȞΝ αȞȐπĲȣȟȘΝ ĲȘȢΝ ȈȪȝȕαıȘȢ-ȆȜαȓıȚȠ 

(UNFCCCΦΝțαȚΝ ĲȠȣΝȆȡȦĲȠțȩȜȜȠȣΝțαȚΝıȣȞİȤȓȗȠȞĲαȢ ĲȘȞΝπȓİıȘΝȖȚαΝĲȘȞ İȟȑȜȚȟȘΝ ĲȘȢ 

ȞȑαȢΝ παȖțȩıȝȚαȢΝ ıȣȝĳȦȞȓαȢ, ȞαΝ įİıȝİȪİȚΝ ȩȜİȢΝ ĲȚȢΝ ȤȫȡİȢ, ȖȚα ȝİȖαȜȪĲİȡİȢΝ

πİȡȚțȠπȑȢΝıĲȚȢΝπαȖțȩıȝȚİȢΝİțπȠȝπȑȢ, ıĲȠΝȣπȩȜȠȚπȠΝĲȠȣȜȐȤȚıĲȠȞΝĲȘȢΝĲȡȑȤȠȣıαȢΝ

įİțαİĲȓαȢ,Νȝİ țȪȡȚȠΝıĲȩȤȠ ĲȘ ıȣȖțȡȐĲȘıȘΝĲȘȢ ȣπİȡșȑȡȝαȞıȘȢ ĲȠȣΝπȜαȞȒĲȘΝțȐĲȦΝ

απȩΝβ°C. ǼπȓıȘȢ, ıȣȝȝİĲȑȤȠȞĲαȢΝıĲȘȞΝĲȡȑȤȠȣıα įİȪĲİȡȘ (2013-2020) ĳȐıȘΝĲȠȣΝ

ȆȡȦĲȠțȩȜȜȠȣ, țαĲαȕȐȜİȚΝπαȡȐȜȜȘȜαΝπȡȠıπȐșİȚİȢ, İȣİȜπȚıĲİȓΝțαȚΝıĲȠȤİȪİȚ ȖȚαΝȝȚαΝ

ĳȚȜȩįȠȟȘΝ ıȣȝĳȦȞȓα, ıȣȞȠȜȚțȒΝ țαȚΝ ȞȠȝȚțȐΝ įİıȝİȣĲȚțȒ, șİȦȡȫȞĲαȢ țαșȠȡȚıĲȚțȒΝ

ıȘȝαıȓα, ȞαΝ țαȜȪπĲİȚΝ ĲȘȞ αȞȐȜȘȥȘΝ įȡȐıȘȢ, İțΝ ȝȑȡȠȣȢΝ ȩȜȦȞΝ ĲȦȞΝ ȤȦȡȫȞ țαȚΝ

ȚįȚαȓĲİȡα ȩıȦȞ șİȦȡȠȪȞĲαȚΝ ȝİȓȗȠȞȠȢΝ İπȓįȡαıȘȢ ȦȢΝ πȡȠȢΝ ĲȚȢΝ İțπȠȝπȑȢΝ GHGs, 

ıȣȝπİȡȚȜαȝȕαȞȠȝȑȞȦȞΝĲȦȞΝǾȆǹ, ĲȘȢ ȀȓȞαȢ țαȚΝĲȘȢ ǿȞįȓαȢ, țαșȫȢΝȠȚΝįȪȠΝĲİȜİȣĲαȓȠȚΝ

ȤαȡαțĲȘȡȓȗȠȞĲαȚΝ ĲαȤȑȦȢΝ αȞαπĲȣııȩȝİȞȠȚ ȖȓȖαȞĲİȢΝ țαȚΝ ȠȚΝ ȠπȠȓȠȚΝ ȝαȗȓΝ ȝİΝ ȩȜİȢΝ ĲȚȢΝ

ȣπȩȜȠȚπİȢΝ αȞαπĲȣııȩȝİȞİȢ ȤȫȡİȢ, αȞαȝȑȞİĲαȚΝ απȩΝ țȠȚȞȠȪ, ȞαΝ ȣπİȡȕȠȪȞΝ ĲȚȢΝ

αȞĲȓıĲȠȚȤİȢΝİțπȠȝπȑȢΝĲȦȞ ȕȚȠȝȘȤαȞȚțȫȞΝȤȦȡȫȞ. 

ǼπȚπȡȩıșİĲα,ΝȘΝπȠȜȚĲȚțȒΝĲȘȢΝıĲȘΝıĲȒȡȚȟȘΝĲȠȣΝȆȡȦĲȠțȩȜȜȠȣ,ΝțαĲαįİȚțȞȪİĲαȚΝ

țαȚΝ ȝİΝ ĲȘȞΝ απȩĳαıȘ, ȞαΝ İĳαȡȝȩıİȚΝ πȚȜȠĲȚțȐ, ĲȘȞΝ İȝπȠȡȓαΝ İțπȠȝπȫȞΝ İȞĲȩȢΝ ĲȘȢΝ

ȀȠȚȞȩĲȘĲαȢ, πȡȚȞΝ απȩΝ ĲȘȞΝ İπȓıȘȝȘΝ ȑȞαȡȟȘΝ ĲȠȣΝ ǻȚİșȞȠȪȢΝ ıȣıĲȒȝαĲȠȢΝ țαȚΝ ȞαΝ

İȞıȦȝαĲȫıİȚΝ ĲȠΝ ȆȡȦĲȩțȠȜȜȠΝ ıĲȘȞΝ ȀȠȚȞȠĲȚțȒΝ ȃȠȝȠșİıȓα20. ȈȣȞȑπİȚαΝ αȣĲȠȪ,Ν ĲαΝ

țȡȐĲȘ - ȝȑȜȘΝ ȩĳİȚȜαȞ ȝȑıαΝ ıİΝ ıȣȖțİțȡȚȝȑȞαΝ ȤȡȠȞȠįȚαȖȡȐȝȝαĲαΝ ȞαΝ İțπȠȞȒıȠȣȞΝ

                                            
20 ȂİΝĲȚȢΝȅįȘȖȓİȢ βίίγήθηήǼȀΝțαȚΝβίίδή1ί1ήǼȀ. ıȪȝĳȦȞαΝȝİΝĲȘȞΝȠπȠȓαΝȘΝπȡȫĲȘΝπİȡȓȠįȠȢΝĲȠȣΝ

EU ETS ȒĲαȞΝ ȘΝ ĲȡȚİĲȓαΝ βίίε-βίίη,Ν İȞȫΝ ȠȚΝ İπȩȝİȞİȢΝ πİȡȓȠįȠȚΝ İȝπȠȡȓαȢΝ ĲαȣĲȓıĲȘțαȞΝ ȝİΝ ĲȚȢΝ
πȡȠȕȜİπȩȝİȞİȢΝĲȠȣΝπȡȦĲȠțȩȜȜȠȣΝπİȞĲαİĲİȓȢΝπİȡȚȩįȠȣȢΝΥβίίθ-2012, 2013-βί1η,ΝțȠțέΦ. 
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İșȞȚțȐΝ ıȤȑįȚαΝ țαĲαȞȠȝȒȢ, ıĲαΝ ȠπȠȓαΝ ȣπȐȡȤİȚΝ įȚαȤȡȠȞȚțȐΝ ȘΝ πȡȩȕȜİȥȘ,Ν ȝİĲαȟȪΝ

ȐȜȜȦȞΝ ȖȚα,Ν ĲȘΝ ıȣȞȠȜȚțȒΝ πȠıȩĲȘĲαΝ įȚțαȚȦȝȐĲȦȞ, ĲȘȞΝ țαĲαȞȠȝȒΝ ıİΝ İπȓπİįȠΝ

įȡαıĲȘȡȚȩĲȘĲαȢΝΥțαĲȐΝπİȡȓπĲȦıȘΦ, ĲȘȞΝțαĲαȞȠȝȒΝıİΝİπȓπİįȠΝİȖțαĲȐıĲαıȘȢ, ĲȠȣȢΝ

ȞİȠİȚıİȡȤȩȝİȞȠȣȢ, ĲȘΝȝİșȠįȠȜȠȖȓαΝțαĲαȞȠȝȒȢΝțαȚ ĲȘΝȜȓıĲαΝĲȦȞΝȣπȩȤȡİȦȞ. 

ǼπȚπȜȑȠȞ,ΝȘΝǼέǼέΝ ȑȤİȚΝįİıȝİȣĲİȓΝ ȖȚαΝ ĲȠΝβίβί, ȞαΝȝİȚȫıİȚΝ ĲȚȢΝ İțπȠȝπȑȢΝ ĲȘȢΝ

țαĲȐΝ βίΝαπȩ Ĳα İπȓπİįαΝ ĲȠȣΝ1ιιί țαȚ απȠĲİȜİȓΝ ĲȠΝıĲȩȤȠΝ ĲȘȢΝıĲȡαĲȘȖȚțȒȢΝ ĲȘȢ 

αȞȐπĲȣȟȘȢ, πȠȣΝșαΝȣȜȠπȠȚİȓĲαȚΝȕȐıİȚΝȞȠȝȠșİĲȚțȫȞΝįİıȝİȪıİȦȞέΝȅȚΝπȡȦĲȠȕȠȣȜȓİȢΝ

ĲȘȢΝıĲȘΝȝİȓȦıȘΝİțπȠȝπȫȞΝGHGs, πİȡȚȜαȝȕȐȞȠȣȞ,ΝĲȠΝǼȣȡȦπαȧțȩΝȆȡȩȖȡαȝȝαΝȖȚαΝ

ĲȘȞΝ ǹȜȜαȖȒΝ ĲȠȣΝ ȀȜȓȝαĲȠȢΝ ΥυuropeanΝ σlimateΝ σhange Programme – ECCP), ȝİ 

πȜȒșȠȢΝ ȝȑĲȡȦȞΝ țαȚΝ πȠȜȚĲȚțȫȞ,Ν ĲȠΝ ǼȣȡȦπαȧțȩΝ ȈȪıĲȘȝαΝ ǼȝπȠȡȓαȢΝ ǻȚțαȚȦȝȐĲȦȞΝ

ǼțπȠȝπȫȞΝ ΥυmissionsΝ Trading System/Scheme – υUΝυTSΦ,Ν ȖȚαΝ ĲȘ ȝİȓȦıȘΝ ĲȦȞΝ

İțπȠȝπȫȞΝαπȩΝĲȠȞΝİȞİȡȖİȚαțȩΝțαȚ ȕȚȠȝȘȤαȞȚțȩΝĲȠȝȑα,ΝĲȘΝșȑıπȚıȘΝȞȠȝȠșİıȓαȢΝȖȚαΝ

ĲȘȞΝαȪȟȘıȘΝĲȘȢΝțαĲαȞȐȜȦıȘȢΝİȞȑȡȖİȚαȢ, πȠȣ πȡȠȑȡȤİĲαȚΝαπȩΝαȞαȞİȫıȚȝİȢΝπȘȖȑȢΝ

İȞȑȡȖİȚαȢΝțαĲȐΝβίΝ(ĲȠΝβίβίΦ,ΝĲȘȞΝαȪȟȘıȘΝĲȘȢΝİȞİȡȖİȚαțȒȢΝαπȩįȠıȘȢΝĲȦȞΝțĲȚȡȓȦȞ, 

ĲȦȞΝıȣıțİȣȫȞΝ țαȚΝ ȐȜȜȦȞ İȟȠπȜȚıȝȫȞΝıĲȘȞΝǼȣȡȫπȘ,Ν ĲȘΝȝİȓȦıȘΝ ĲȦȞΝ İțπȠȝπȫȞΝ

απȩΝĲαΝțαȚȞȠȪȡȚαΝȠȤȒȝαĲα,ΝțαșȫȢΝțαȚΝĲȘȞΝαȞȐπĲȣȟȘΝĲȦȞΝįȚαįȚțαıȚȫȞΝįȑıȝİȣıȘȢΝ

țαȚΝ απȠșȒțİȣıȘȢΝ ĲȠȣΝȐȞșȡαțαΝ Υσarbon Capture and Storage – σσSΦΝ απȩΝ ĲȠȣȢΝ

ıĲαșȝȠȪȢΝ παȡαȖȦȖȒȢΝ ȘȜİțĲȡȚțȒȢΝ İȞȑȡȖİȚαȢ țαȚΝ ȐȜȜȦȞΝ ȕȚȠȝȘȤαȞȚțȫȞΝ

İȖțαĲαıĲȐıİȦȞέ ȅȚΝȠπȠȚȠȚįȒπȠĲİΝıĲȩȤȠȚΝȝİȓȦıȘȢΝİțπȠȝπȫȞΝπȠȣΝĲȓșİȞĲαȚΝαπȩΝĲȚȢΝ

ȤȫȡİȢ, ȖȓȞİĲαȚΝ πȡȠıπȐșİȚαΝ ȞαΝ İπȚĲİȣȤșȠȪȞΝ įȚα ĲȦȞΝ ĲȡȚȫȞΝ ΥγΦΝ ȑȦȢΝ ĲȫȡαΝ

ȝȘȤαȞȚıȝȫȞ21, πȠȣΝπȡȠȕȜȑπȠȞĲαȚΝıĲȠΝȆȡȦĲȩțȠȜȜȠ.  

ǾΝπȡȫĲȘ22.ĳȐıȘΝȠȜȠțȜȘȡȫșȘțİΝĲȠΝβίίη, ȘΝįİȪĲİȡȘΝαĳȠȡȠȪıİ ĲȘȞΝπİȡȓȠįȠΝ

2008-2012,ΝİȞȫΝȘ ĲȡȓĲȘΝıĲȠȤİȪİȚ ıĲαΝȑĲȘΝβί1γ-βίβίΝțαȚΝπİȡȚȜαȝȕȐȞİȚΝİțĲȩȢΝαπȩΝ

ĲȚȢΝ ıĲαșİȡȑȢΝ İȖțαĲαıĲȐıİȚȢΝ țαȚΝ ĲȚȢΝ αİȡȠπȠȡȚțȑȢΝ İĲαȚȡİȓİȢ, πȠȣΝ İȝπȓπĲȠȣȞΝ ıĲαΝ

țȡȚĲȒȡȚαΝ ĲȘȢΝ ȅįȘȖȓαȢ23. ǼȚįȚțȐ,Ν ȘΝ İȝπȠȡȓαΝ İțπȠȝπȫȞΝ ıİΝ ıȣȞįȣαıȝȩΝ ȝİΝ ȐȜȜİȢΝ

πȠȜȚĲȚțȑȢΝ țαȚΝ ȝȑĲȡα,Ν αȞĲȚȝİĲȦπȓȗİĲαȚΝ ȦȢΝ ȑȞαΝ ıȘȝαȞĲȚțȩΝ ȝȑȡȠȢΝ ĲȘȢΝ ǼȣȡȦπαȧțȒȢ 

                                            
21 ȉo İȝπȩȡȚȠΝ İțπȠȝπȫȞΝ ΥEmissions Trading - ǼȉΦ,Ν Ƞ ȝȘȤαȞȚıȝȩȢ țȠȚȞȒȢΝ İĳαȡȝȠȖȒȢΝ ΥJoint 

Implementation - JIΦΝ țαȚΝ Ƞ ȝȘȤαȞȚıȝȩȢ țαșαȡȒȢΝ αȞȐπĲȣȟȘȢΝ ΥClean Development Mechanism - 
CDM),Ν ıȪȝĳȦȞαΝ ȝİΝ ĲαΝ ȐȡșȡαΝ 17,Ν ζΝ țαȚΝ 1β,Ν αȞĲȓıĲȠȚȤαΝ ĲȠȣΝ ȆȡȦĲȠțȩȜȜȠȣΝ ĲȠȣΝ ȀȚȩĲȠ. Fefeli JS, 
Andreas, Geraki ΥȈȣȞİȚıĳȑȡȠȞĲİȢΦ,ΝȆȡȦĲȩțȠȜȜȠΝĲȠȣΝȀȚȩĲȠΝΥΆȡșȡαΦ, (ıİȜέΝζ-14). ȈĲȠΝİπȓπİįȠΝĲȘȢΝ
ǼέǼέΝțαșȚİȡȫșȘțİΝĲȠΝυUΝυTSΝχψχs,ΝȐȡȤȚıİΝȞαΝİĳαȡȝȩȗİĲαȚΝ1ή1ήβίίε. 

22 ȆαȡȐȡĲȘȝαΝ ǿΝ ĲȘȢΝ ȅįȘȖȓαȢ βίίγήθηήǼȀ ĲȠȣΝ Ǽȣȡȫ-ȀȠȚȞȠȕȠȣȜȓȠȣΝ țαȚΝ ȈȣȝȕȠȣȜȓȠȣΝ ĲȘȢΝ 1γȘȢ 
ȅțĲȦȕȡȓȠȣΝβίίγΝΥL 275/25.10.03),ΝțαȚΝȘΝĲȡȠπȠπȠȓȘıȘΝĲȘȢΝȠįȘȖȓαȢΝιζήζ1ήǼȀΝĲȠȣΝȈȣȝȕȠȣȜȓȠȣ ǼέǼέ 

23 ȅįȘȖȓα βίίθή1ί1ήǼȀ,ΝĲȡȠπȠπȠȓȘıȘΝĲȘȢΝβίίγήθηήǼȀΝǼ.Ȁ. țαȚΝǼέȈέΝĲȘȢΝ1ιȘȢΝȃȠİȝȕȡȓȠȣΝβίίθ. 
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ıĲȡαĲȘȖȚțȒȢΝ ȖȚαΝ ĲȘȞΝ İĳαȡȝȠȖȒΝ ĲȦȞΝ įİıȝİȪıİȫȞΝ ĲȘȢ țαȚΝ ȝİΝ ĲȘȞΝ ȠπȠȓα, αĳİȞȩȢΝ

ıĲȠȤİȪİȚΝ ȞαΝ πİĲȪȤİȚΝ ȕȡαȤȣπȡȩșİıȝαΝ ĲȘΝ ȝİȓȦıȘΝ ĲȠȣΝ βίΝ ȑȦȢΝ ĲȠΝ βίβίΝ țαȚΝ

αĳİĲȑȡȠȣ, ȞαΝİȞĲİȓȞİȚΝ ĲȘΝȝİȓȦıȘΝαȣĲȒΝıİΝγί%, İȐȞΝțαȚΝȐȜȜİȢΝȝİȖȐȜİȢΝȠȚțȠȞȠȝȓİȢΝ

ıȣȝĳȦȞȒıȠȣȞΝ ȞαΝ αȞαȜȐȕȠȣȞΝ ĲȠΝ ȝİȡȓįȚȠΝ πȠȣΝ ĲȠȣȢΝ αȞαȜȠȖİȓ, įȚαΝ ȝȑıȦ ĲȘȢΝ

παȖțȩıȝȚαȢΝπȡȠıπȐșİȚαȢΝȝİȓȦıȘȢέ ǼπȚπȜȑȠȞ,Ν İȓȞαȚΝıİΝ İȟȑȜȚȟȘΝ ȘΝȠȡȚıĲȚțȠπȠȓȘıȘΝ

ȞȑȠȣΝπȜαȚıȓȠȣ,ΝȝİΝαȞαșİȦȡȘȝȑȞȠȣȢΝțαȚΝπȚȠΝπİȡȚȠȡȚıĲȚțȠȪȢΝıĲȩȤȠȣȢ,ΝȖȚαΝĲȠΝβίγίέ 

ǼΘȃǿȀȅΝȆȁǹǿȈǿȅ ǼȃǼȇΓȅȆȅǿǾȈǾȈΝȀǹǿΝǹȃȉǹȆȅȀȇǿȈǾȈ 

Ǿ ǼȜȜȐįα24, ȖȚαΝ Ȟα αȞĲαπȠțȡȚșİȓΝ ıĲȚȢΝ ȣπȠȤȡİȫıİȚȢ ĲȘȢ, ȜαȝȕȐȞȠȞĲαȢΝ

ȣπȩȥȘΝĲȚȢΝțȠȚȞȦȞȚțȑȢΝțαȚΝȠȚțȠȞȠȝȚțȑȢΝπαȡαȝȑĲȡȠȣȢ, țαĲȑȜȘȟİΝȩĲȚΝȠȚΝπȡȠıπȐșİȚȑȢΝ

ĲȘȢΝ İȞĲȩȢ įȣȞαĲȠĲȒĲȦȞΝ ĲȘȢ,Ν șαΝ İıĲȚȐȗȠȞĲαȞ, ıĲȠȞΝ πİȡȚȠȡȚıȝȩ ĲȘȢΝ ıȣȞȠȜȚțȒȢΝ

αȪȟȘıȘȢΝ ĲȦȞΝ İțπȠȝπȫȞΝ CO2, ıİΝ 1ε±γΝ απȩΝ ĲȠΝ βίίί,Ν ıİΝ ıȪȖțȡȚıȘΝ ȝİΝ ĲαΝ

İπȓπİįαΝ ĲȠȣΝ1ιιί, ȝİΝ ĲαΝȝȑĲȡαΝπȠȣΝȜȒĳșȘıαȞΝȝİΝ ĲȠΝ1Ƞ ǼȜȜȘȞȚțȩΝǼșȞȚțȩΝıȤȑįȚȠ 

įȡȐıȘȢ25,Ν İȞȫΝ ȝİΝ ĲȠΝ βȠ,Ν ıĲȘΝ įȑıȝİȣıȘ (2008-2012), ȖȚα ĲȠȞΝ πİȡȚȠȡȚıȝȩΝ ĲȘȢΝ

αȪȟȘıȘȢ ıĲȠΝβε, ȝİΝȕȐıȘΝȑĲȠȣȢ ĲȠΝ1990 (ȖȚαΝİțπȠȝπȑȢ CO2, CH4 țαȚΝζ2O) țαȚ ĲȠΝ

1995 (ȖȚαΝφ-αȑȡȚαΦ,ΝİȞȫΝȘΝǼέǼέΝĲȘȞΝȓįȚαΝπİȡȓȠįȠ, İȓȤİΝıĲȩȤȠ, ȝİȓȦıȘ țαĲȐΝθ.26 

ǼȓȞαȚΝİπȓıȘȢΝȣπİȪșȣȞȘ, ȖȚαΝĲȘΝıȪȞĲαȟȘΝĲȦȞΝİĲȒıȚȦȞΝαπȠȖȡαĳȫȞΝİțπȠȝπȫȞΝ

țαȚΝ ĲȦȞΝ ǼșȞȚțȫȞΝ İțșȑıİȦȞΝ πȡȠȩįȠȣ, πȠȣΝ ȣπȠȕȐȜȜȠȞĲαȚΝ πȡȠȢΝ ĲȘȞΝ ǼέǼέΝ țαȚΝ ĲȠȞ 

ȅǾǼ,Ν ȝȑıȦΝ ĲȦȞΝ ȠπȠȓȦȞΝ παȡαțȠȜȠȣșİȓΝ ĲȘȞΝ πȠȡİȓαΝ ĲȦȞΝ İțπȠȝπȫȞΝ țαȚΝ ĲȦȞΝ

πİȡȚȜαȝȕαȞȠȝȑȞȦȞΝıĲȠΝǼșȞȚțȩΝπȡȩȖȡαȝȝαΝȝȑĲȡȦȞέ ȉȠΝπȡȩȖȡαȝȝαΝıȣȞĲȠȞȓȗİȚΝĲȚȢΝ

įȡαıĲȘȡȚȩĲȘĲİȢΝ ĲȠȣΝ ȚįȚȦĲȚțȠȪΝțαȚΝįȘȝȩıȚȠȣΝ ĲȠȝȑα, ȝİΝıĲȩȤȠΝ ĲȠȞΝπİȡȚȠȡȚıȝȩΝ ĲȦȞΝ

GHGs țαȚΝπİȡȚȜαȝȕȐȞİȚΝįȣȞαĲȑȢΝİπİȝȕȐıİȚȢΝȝİȓȦıȘȢΝİțπȠȝπȫȞ,ΝȝİΝȝȑĲȡαΝıĲȠȣȢ 

ĲȠȝİȓȢΝȝİĲαĳȠȡȫȞ, ĲȠȣΝȠȚțȚαțȠȪ țαȚΝ ĲȡȚĲȠȖİȞȒΝ ĲȠȝȑα,ΝįȚαȤİȓȡȚıȘȢ απȠȡȡȚȝȝȐĲȦȞ, 

ȘȜİțĲȡȠπαȡαȖȦȖȒȢ, ȕȚȠȝȘȤαȞȓαȢ,ΝȖİȦȡȖȓαȢ țαȚΝȐȜȜİȢΝȕȚȠȝȘȤαȞȚțȑȢΝįȚİȡȖαıȓİȢέ 

ȅȚΝİĲȒıȚİȢΝαπȠȖȡαĳȑȢΝİțπȠȝπȫȞΝGHGs țαȚΝȐȜȜȦȞΝαİȡȓȦȞ, απȠĲİȜȠȪȞΝȑȞαΝ

απȩΝĲαΝαπαȡαȓĲȘĲα İȡȖαȜİȓα ıĲȘΝȤȐȡαȟȘΝπİȡȚȕαȜȜȠȞĲȚțȒȢΝπȠȜȚĲȚțȒȢΝȝȚαȢΝȤȫȡαȢέΝ

ȆαȡȑȤȠȣȞΝπȜȘȡȠĳȠȡȓİȢΝıȤİĲȚțȐΝȝİΝĲȘȞΝİȟȑȜȚȟȘΝĲȦȞΝİșȞȚțȫȞΝİțπȠȝπȫȞΝαȞαĳȠȡȚțȐΝ
                                            

24 ȉȠΝ ȊπȠȣȡȖİȓȠΝ ȆİȡȚȕȐȜȜȠȞĲȠȢΝ ǼȞȑȡȖİȚαȢΝ țαȚΝ ȀȜȚȝαĲȚțȒȢΝ ǹȜȜαȖȒȢΝ ΥȊέȆέǼέȀέǹέΦ İȓȞαȚΝ
ȣπİȪșȣȞȠΝȖȚαΝĲȠΝıȣȞĲȠȞȚıȝȩΝȩȜȦȞΝĲȦȞΝİȝπȜİțȩȝİȞȦȞΝıİΝıȤȑıȘΝȝİΝĲȘȞΝİĳαȡȝȠȖȒΝĲȦȞΝįȚαĲȐȟİȦȞΝ
πȠȣΝπȡȠțȪπĲȠȣȞΝαπȩΝĲȠΝȆȡȦĲȩțȠȜȜȠ,ΝĲȘΝȈȪȝȕαıȘΝțαȚΝĲȘȞΝαȞĲȓıĲȠȚȤȘΝțȠȚȞȠĲȚțȒΝıȣȝĳȦȞȓαέ Annual 
inventory submission under the convention and the Kyoto protocol for greenhouse and other gases 
for the years 1990-2011, April 2013. 

25 ȉȠΝ1Ƞ ĲȑșȘțİΝıİΝȚıȤȪΝȝİΝĲȘȞΝαπȩĳαıȘΝβίίβήγεθήǼȀ țαȚΝĲȠΝβȠ İȖțȡȓșȘțİΝȝİΝȃέΝγί1ηήβίίβέ 
26 ǼȣȡȫπȘΝβίβί,ΝȈĲȡαĲȘȖȚțȒΝȖȚαΝȑȟȣπȞȘ,ΝįȚαĲȘȡȒıȚȝȘΝȤȦȡȓȢΝαπȠțȜİȚıȝȠȪȢΝαȞȐπĲȣȟȘ,Νγ/2010. 
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ȝİΝ ȑȞαΝ πȡȠİπȚȜİȖȝȑȞȠΝ ȑĲȠȢΝ ȕȐıȘȢΝ țαȚΝ ıȣȞİȚıĳȑȡȠȣȞΝ ıĲȘΝ įȚαįȚțαıȓαΝ

παȡαțȠȜȠȪșȘıȘȢΝ ĲȦȞΝ ȝȑĲȡȦȞ, πȠȣΝ ıȤİĲȓȗȠȞĲαȚΝ ȝİΝ ĲȘΝ ȝİȓȦıȘΝ ĲȦȞΝ GHGs ıĲȘȞΝ

αĲȝȩıĳαȚȡαέ ǼπȓıȘȢ, ıĲȚȢΝ απȠȖȡαĳȑȢ27, įȓȞȠȞĲαȚΝ İπȚπȜȑȠȞ πȜȘȡȠĳȠȡȓİȢΝ ȖȚαΝ ĲȚȢΝ

İțπȠȝπȑȢΝ țαȚΝ ĲȚȢΝ ȤȡȒıİȚȢ, πİȡȚȖȡȐĳȠȞĲαȚΝ ȠȚΝ ȝȑșȠįȠȚΝ ȣπȠȜȠȖȚıȝȠȪΝ αȣĲȫȞ,Ν

παȡȠȣıȚȐȗȠȞĲαȚΝ ĲαΝįİįȠȝȑȞαΝįȡαıĲȘȡȚȩĲȘĲαȢ, ȣπȠȜȠȖȓȗİĲαȚΝȘΝ αȕİȕαȚȩĲȘĲα țαȚ ȠȚΝ

ıȣȞĲİȜİıĲȑȢΝπȠȣΝȤȡȘıȚȝȠπȠȚȒșȘțαȞ.  

ǼȃȃȅǿȅȁȅΓǿȀǾ ǻǿǹȈȉǹȈǾΝȉȅȊΝǹȆȅȉȊȆȍȂǹȉȅȈΝΘǼȂǹȉȅȈ 

ΓİȞȚțȩĲİȡα,Ν ĲȠΝ ıȪȞȠȜȠ ĲȦȞΝ αȞȦĲȑȡȦΝ İțπȠȝπȫȞ, İȝπİȡȚȑȤİĲαȚΝ ıİΝ ȑȞαΝ

απȠĲȪπȦȝα,Ν İȞȫ ȑȤȠȣȞΝαπȠįȠșİȓΝįȚȐĳȠȡİȢΝȑȞȞȠȚİȢΝαπȠĲȣπȫȝαĲȠȢΝıȤİĲȚȗȩȝİȞİȢΝ

ȝİΝ ĲȠΝ πİȡȚȕȐȜȜȠȞΝ țαȚΝ ȑȤȠȣȞΝ įȚαĲȣπȦșİȓΝ įȚȐĳȠȡİȢΝ ȠȞȠȝαıȓİȢ, ȠȚțȠȜȠȖȚțȩ28, 

İȞİȡȖİȚαțȩ, πİȡȚȕαȜȜȠȞĲȚțȩ, αȞșȡαțȚțȩ țέȐέ, ȠȚΝ ȠπȠȓİȢ ĲαȟȚȞȠȝȠȪȞĲαȚΝ ȕȐıȘ, ĲȠΝ ĲȚΝ

İȟİĲȐȗİȚΝ țαșȑȞα, țȐȞȠȞĲαȢΝ įȚİȣșİĲȒıİȚȢ, πȡȠıπαșȫȞĲαȢΝ ȞαΝ įȚαĳȠȡȠπȠȚȘșİȓΝ țαȚΝ

įȚαȤȦȡȚıĲİȓΝ ȘΝ țȐșİΝ ȑȞȞȠȚα, įȓȞȠȞĲαȢΝ ȝİΝ ıȣȖțİțȡȚȝȑȞȘΝ țαĲȘȖȠȡȚȠπȠȓȘıȘ, 

ıȣȖțİțȡȚȝȑȞȘ ȠȞȠȝαıȓα. ΆȜȜȦıĲİ, ȠȚΝαȞȦĲȑȡȦΝȩȡȠȚ,ΝȣπȩțİȚȞĲαȚΝıİΝįȚαȡțȒΝİȟȑȜȚȟȘ,Ν

įİȞΝ ȑȤȠȣȞΝ αțȩȝȘΝ πȜȒȡȦȢΝ țαșȠȡȚıĲİȓ,Ν ĲİțȝȘȡȚȦșİȓΝ țαȚΝ απȠįȠșİȓ,Ν ȫıĲİΝ ȞαΝ

πȡȠıįȚȠȡȓȗȠȣȞΝȑȞαΝıȣȖțİțȡȚȝȑȞȠΝțαȚΝĲȣπȠπȠȚȘȝȑȞȠΝπİįȓȠΝαȞαĳȠȡȐȢ.  

ȅ ȩȡȠȢ ȜȠȚπȩȞ, įİȞΝșαΝȤȡȘıȚȝȠπȠȚȘșİȓΝȝİΝĲȘȞΝπİȡȚȠȡȚıĲȚțȒΝȑȞȞȠȚα,ΝαȜȜȐΝȝİΝ

İȣȡİȓαΝțαȚΝįȚαĳȠȡȠπȠȚȘȝȑȞȘ,ΝțαșȫȢΝțαȚΝȦȢΝȝȑĲȡȠ, ȖȚαΝȞαΝıȣȝπİȡȚȜȐȕİȚΝĲȘȞΝțȐșİΝ

İȓįȠȣȢΝįȡαıĲȘȡȚȩĲȘĲα, πȠȣΝπȡȠıȝİĲȡȐĲİΝțαȚΝİπȚįȡȐΝıĲȠΝπİȡȚȕȐȜȜȠȞ. ǹȜȜȐΝțαȚΝİπȓΝ

ĲȘȢΝ ȠȣıȓαȢ,Ν αȣĲȩΝ πȠȣΝ ĲİȜȚțȐΝ İȞįȚαĳȑȡİȚΝ ıİΝ ȑȞαΝ απȠĲȪπȦȝαΝ ȝȚαȢΝ įȚİȣȡȣȝȑȞȘȢΝ

įȡȐıȘȢΝ ȒΝ įȡαıĲȘȡȚȩĲȘĲαȢ,Ν İȓȞαȚΝ ȩȜαΝ ĲαΝ țȠȝȝȐĲȚαΝ πȠȣΝ İπȚįȡȠȪȞ,Ν ȝİΝ ĲȠȞΝ ȑȞαȞΝ ȒΝ

ȐȜȜȠΝĲȡȩπȠΝțαȚΝİπȘȡİȐȗȠȣȞΝȜȚȖȩĲİȡȠΝȒΝπİȡȚııȩĲİȡȠ,ΝıĲȠΝȩȜȠΝĳȣıȚțȩΝπİȡȚȕȐȜȜȠȞέ 

ǼπȚπȜȑȠȞ,ΝȖȓȞİĲαȚΝπȡȫĲȘΝĳȠȡȐΝπȡȠıπȐșİȚαΝπȡȠıįȚȠȡȚıȝȠȪ,ΝπȡȠıαȡȝȠȖȒȢΝ

țαȚΝαȞαȖȦȖȒȢΝĲȦȞΝİπȚįȡȐıİȦȞΝĲȦȞΝıĲȡαĲȚȦĲȚțȫȞΝįȡαıĲȘȡȚȠĲȒĲȦȞ,ΝıİΝȝȚαΝȝȠȡĳȒΝ

ȝȑĲȡȘıȘȢΝ ıĲȠΝ πȜαȓıȚȠΝ İȞȩȢΝ απȠĲȣπȫȝαĲȠȢ,Ν ıĲȠȤİȪȠȞĲαȢ, αĳȠȪΝ țαșȠȡȚıĲİȓΝ țαȚΝ

ȣπȠȜȠȖȚıĲİȓ,ΝȞαΝįȚİȡİȣȞȘșȠȪȞΝțαȚΝȞαΝİĳαȡȝȠıĲȠȪȞΝĲȡȩπȠȚΝȖȚαΝĲȠȞΝπİȡȚȠȡȚıȝȩΝĲȦȞΝ

αȡȞȘĲȚțȫȞΝİπȚįȡȐıİȦȞΝπȡȠȢΝĲȠΝπİȡȚȕȐȜȜȠȞ,ΝțȐȞȠȞĲαȢΝ ĲαȣĲȩȤȡȠȞα, ȝİΝ ĲȘΝȤȡȒıȘΝ

ĲȠȣΝȓįȚȠȣΝαȣĲȠȪΝȝȚțĲȠȪΝπİȡȚȕαȜȜȠȞĲȚțȠȪΝȩȡȠȣΝαπȠĲȣπȫȝαĲȠȢ,ΝțαȚΝıȣȞαȚıșȘȝαĲȚțȒΝ
                                            

27 ȅȚΝİșȞȚțȑȢΝαπȠȖȡαĳȑȢΝȣπȠȕȐȜȜȠȞĲαȚΝțȐșİΝǹπȡȓȜȚȠ ıĲȘΝΓȡαȝȝέΝĲȠȣΝȅǾǼΝțȜȚȝαĲȚțȒȢ αȜȜαȖȒȢ 
ȖȚα ĲȚȢΝİțπȠȝπȑȢΝĲȦȞΝİĲȫȞΝ1ιιίΝȝȑȤȡȚΝįȪȠΝȑĲȘΝπȡȚȞΝĲȠΝȑĲȠȢΝȣπȠȕȠȜȒȢ ΥȖȚαΝ1ιιί-βί11,ΝĲȠȞΝδή2013). 

28 Ǿ Țįȑα ĲȘȢ ȑȞȞȠȚαȢ įȘȝȚȠȣȡȖȒșȘțİ απȩ ĲȠȣȢ Mathis Wackernagel (President and Co-founder 
of Global Footprint Network) țαȚ William Rees (University of British Columbia), αȡȤȑȢ 10İĲȓαȢ ‘ιίέ 



ǻȡαıĲȘȡȚȠπȠȓȘıȘΝıĲȠΝǻȚİșȞȑȢ,Ν
 ǼȣȡȦπαȧțȩΝțαȚΝǼșȞȚțȩΝπİįȓȠ
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İπȓțȜȘıȘ,Ν ıİΝ ȩȜȠΝ ĲȠΝ İȪȡȠȢΝ αȣĲȫȞΝ πȠȣΝ șαΝ ıȣȝȝİĲȑȤȠȣȞΝ ıĲȘΝ įȡȐıȘ,Ν ȤȦȡȓȢΝ ȞαΝ

ȝπαȓȞİȚ țαȞİȓȢΝİπȚπȜȑȠȞΝıİΝįȚαįȚțαıȓαΝȝİȜȑĲȘȢΝțαȚΝțαĲαȞȩȘıȘȢΝȩȡȦȞ,ΝπȡȠțİȚȝȑȞȠȣΝ

ȞαΝ απȠįȠșİȓ ĲȠΝ ȝȑȖȚıĲȠΝ απȠĲȑȜİıȝα,Ν İπȚįȡȫȞĲαȢΝ παȡȐȜȜȘȜαΝ țαȚΝ ıĲȘȞΝ ȚįȚȦĲȚțȒΝ

ıȣȝπİȡȚĳȠȡȐΝțαȚΝȜİȚĲȠȣȡȖȓαέ 

ǼπȠȝȑȞȦȢ,Ν İπİȜȑȖȘ ȑȞαΝ απȠĲȪπȦȝαΝ İȞȞȠȚȠȜȠȖȚțȐ,Ν ȝİΝ ĲȠȞΝ ȩȡȠΝ

πİȡȚȕαȜȜȠȞĲȚțȩ,Ν ȖȚαΝ ȞαΝ ıȣȝπİȡȚȜȐȕİȚΝ ȩȜİȢΝ ĲȚȢΝ ıĲȡαĲȚȦĲȚțȑȢ įȡαıĲȘȡȚȩĲȘĲİȢΝ țαȚΝ

ȤȡȒıİȚȢ,Ν İȞȩȢΝ ıȣȞȩȜȠȣ,Ν ȝȚαȢΝ ȒΝ İπȚȝȑȡȠȣȢΝ ȠȞĲȠĲȒĲȦȞ,Ν İȞĲȩȢΝ ȝȚαȢΝ ıȣȖțİțȡȚȝȑȞȘȢΝ

πİȡȚȠȤȒȢΝ ȜİȚĲȠȣȡȖȓαȢ,Ν ȝİΝ ȚįȚȠȝȠȡĳȓİȢΝ țαȚΝ ȚįȚαȚĲİȡȩĲȘĲİȢ, ȠȚΝ ȠπȠȓİȢΝ İπȚįȡȠȪȞΝ

πȠȜȜαπȜȫȢΝıĲȠΝĳȣıȚțȩΝπİȡȚȕȐȜȜȠȞΝ țαȚΝ ĲȠΝ ȠπȠȓȠΝαȡȤȚțȐ,Ν șαΝ İțĳȡȐȗİĲαȚΝ ȝİĲȡȚțȐ 

țαȚΝ πȠıȠĲȚțȐ, ȝİΝ ĲȠΝ αȞșȡαțȚțȩ29,Ν ȖȚα ĲȘ ȝȑĲȡȘıȘΝ ĲȠȣ ıȣȞȩȜȠȣ ĲȦȞΝ ȐȝİıȦȞ țαȚ 

ȑȝȝİıȦȞ İțπȠȝπȫȞΝCO2 țαȚ ȜȠȚπȫȞΝχψχs, İțπİĳȡαıȝȑȞαΝıİΝȚıȠįȪȞαȝα (CO2eq).  

ȈȊȂȆǼȇǹȈȂǹ ǼȃȅȉǾȉǹȈ 

ǾΝ țȜȚȝαĲȚțȒΝ αȜȜαȖȒ,Ν αȞαȖȞȦȡȓȗİĲαȚ πȜȑȠȞ İȣȡȑȦȢΝ ȦȢΝ ıȘȝαȞĲȚțȒΝ απİȚȜȒ, 

ȜİȚĲȠȣȡȖȫȞĲαȢΝİπȓıȘȢΝȦȢΝπȠȜȜαπȜαıȚαıĲȒȢΝαıĲȐșİȚαȢ,ΝıİΝȩȜȠ ĲȠȞΝțȩıȝȠ.30 ǼȓȞαȚΝ

ȝȚαΝαπİȚȜȒΝπȠȣΝįİȞΝπȡȠȑȡȤİĲαȚΝαπȩΝțαȞȑȞαΝȝİȝȠȞȦȝȑȞȠΝțȡȐĲȠȢΝțαȚΝįİȞΝȝπȠȡİȓΝȞαΝ

αȞĲȚıĲȡαĳİȓΝαπȩΝĲαΝİπȚȝȑȡȠȣȢΝțȡȐĲȘ,ΝαȞİȟȐȡĲȘĲαΝαπȩΝĲȚȢΝȠȚțȠȞȠȝȚțȑȢΝįȣȞαĲȩĲȘĲȑȢΝ

ȒΝ ĲȘȢΝ ȩπȠȚαȢΝ ȝȠȡĳȒȢΝ ȚıȤȪȠȢ ĲȠȣȢέΝ ȅȚΝ πȠȜȣȝİȡİȓȢΝ ȚıȤȪȠȣıİȢΝ ıȣȝĳȦȞȓİȢ, įİȞΝ

İπαȡțȠȪȞΝ ȞαΝ αȜȜȐȟȠȣȞΝ ĲȘ ȝȑȤȡȚΝ ĲȫȡαΝ țαĲȐıĲαıȘέΝ ȅȚΝ πİȡȚȕαȜȜȠȞĲȚțȑȢΝ απİȚȜȑȢΝ

αȞĲȚȝİĲȦπȓȗȠȞĲαȚ ȝȩȞȠΝȝİ įȡȐıȘΝıİΝπαȖțȩıȝȚȠΝİπȓπİįȠ,ΝαπȩΝĲȘȞΝțȠȚȞȒΝįȚαȤİȓȡȚıȘΝ

πȩȡȦȞΝ απȩΝ ĲȘΝ ǻȚİșȞȒΝ ȀȠȚȞȩĲȘĲα,Ν ȝȑıȦΝ ĲȦȞΝ πȠȜȣȝİȡȫȞΝ įȚαįȚțαıȚȫȞΝ țαȚΝ

ȝȘȤαȞȚıȝȫȞΝ țαȚΝ ĲȘΝ įȚαıȪȞįİıȘΝ ıİΝ ĲȠπȚțȩ,Ν İșȞȚțȩΝ țαȚΝ παȖțȩıȝȚȠΝ İπȓπİįȠΝ ĲȘȢΝ

țȜȚȝαĲȚțȒȢΝαȜȜαȖȒȢΝțαȚΝĲȘȢΝȑȖțαȚȡȘȢΝαȞĲȓįȡαıȘȢ,Νȝİ ȞȑİȢΝαȞαȜȣĲȚțȑȢΝπȡȠıİȖȖȓıİȚȢΝ

țαȚΝȝȠȞĲȑȜα,ΝπȠȜȚĲȚțȐΝȝȑıα țαȚΝȑȞαΝțαȚȞȠĲȩȝȠΝĲȡȩπȠΝıțȑȥȘȢ. 

                                            
29 ȉȠΝ απȠĲȪπȦȝαΝ ȐȞșȡαțαΝ απȠĲİȜİȓΝ ĲȠΝ εδΝ Ν ĲȠȣΝ ıȣȞȠȜȚțȠȪΝ απȠĲȣπȫȝαĲȠȢΝ ĲȘȢΝ

αȞșȡȦπȩĲȘĲαȢΝțαȚΝ İȓȞαȚΝ ȘΝπȚȠΝȡαȖįαȓαΝαȞαπĲȣııȩȝİȞȘΝıȣȞȚıĲȫıαΝ ĲȠȣ,Ν ȘΝȠπȠȓαΝ ȑȤİȚΝ αȣȟȘșİȓΝ 11Ν
ĳȠȡȑȢΝ απȩΝ ĲȠΝ1961 țαȚΝ ȐȡαΝ ȘΝ įȡȐıȘΝ ȖȚαΝ ĲȘΝ ȝİȓȦıȘΝ țȡȓȞİĲαȚΝ πȜȑȠȞΝ ĲȠΝ πȚȠΝ ıȘȝαȞĲȚțȩΝ ȑȡȖȠΝπȠȣΝ
πȡȑπİȚΝȞαΝαȞαȜȘĳșİȓΝȖȚαΝȞαΝıĲαȝαĲȒıİȚΝȘΝȣπȑȡȕαıȘ,ΝȫıĲİΝȠΝȐȞșȡȦπȠȢΝȞαΝȟαȞαȖȣȡȓıİȚΝıĲαΝȩȡȚαΝ
țαȚΝ įȣȞαĲȩĲȘĲİȢΝ ĲȠȣΝ πȜαȞȒĲȘ,Ν ĲȠȣȜȐȤȚıĲȠȞΝ αȞαĳȠȡȚțȐΝ ıĲȠΝ ıȣȖțİțȡȚȝȑȞȠΝ ȗȒĲȘȝα,Ν αȞΝ ȩȤȚΝ ıİΝ ȩȜαέ 
The Ecological Footprint Atlas 2010. Oakland: Global Footprint Network, 13.10.2010, (ıİȜ. 39-56). 

30 Diez, Jill Jeans & Lloyd Pettiford with Thomas. ǼȚıαȖȦȖȒΝ ıĲȘΝ ΘİȦȡȓαΝ ĲȦȞ ǻȚİșȞȫȞΝ
ȈȤȑıİȦȞέΝȀİĳέΝȅȚțȠȜȠȖȓα. ǹșȒȞακ ȉȅȊȇǿȀǾ,Νβίίε, ΥıİȜέΝ303 – 340). 
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ȅȚΝπİȡȚȕαȜȜȠȞĲȚțȑȢ İπȚπĲȫıİȚȢ, ȖȚαΝĲȘȞΝπȠȜȚĲȚțȒΝαİȡȠπȠȡȓα-αİȡȠπȜȠǸα,Ν ĲȚȢ 

αİȡȠȝİĲαĳȠȡȑȢΝ țαȚΝ ĲȘȞΝ αİȡȠπȠȡȚțȒΝ ȕȚȠȝȘȤαȞȓαΝ ıĲȠȞΝ ĲȠȝȑα ȑȡİȣȞαȢ țαȚ 

ĲİȤȞȠȜȠȖȓαȢ, απȠĲİȜȠȪȞ țȪȡȚȠΝ ȠįȘȖȩ țαȚ ȝȓαΝ απȩ ĲȚȢΝ ȕαıȚțȑȢΝ ĲȠȣȢΝ πȡȠțȜȒıİȚȢ, 

ıĲȠȤİȪȠȞĲαȢ ıĲȘȞΝ ȐȝȕȜȣȞıȘ αȣĲȫȞ. ȂİΝ ȖȞȫȝȠȞαΝ αȣĲȩΝ ȑȤȠȣȞΝ șİıπȚıĲİȓΝ

įȚαįȚțαıȓİȢΝțαȚΝ țαȞȠȞȚıȝȠȓΝπαȖțȠıȝȓȦȢ, αȜȜȐΝțαȚΝıĲȠΝπȜαȓıȚȠΝ ĲȘȢΝǼέǼέ, ȫıĲİΝȞαΝ

ĲȘȡȠȪȞĲαȚΝ ȠȚΝ πİȡȚȕαȜȜȠȞĲȚțȠȓΝ ȩȡȠȚΝ țαȚΝ ȞαΝ πȡȠıĲαĲİȪİĲαȚΝ απȠĲİȜİıȝαĲȚțȐΝ ĲȠΝ

πİȡȚȕȐȜȜȠȞ,Ν ȝȑıαΝ απȩ ıȘȝαȞĲȚțȑȢΝ ȝİșȩįȠȣȢΝ ȝİȜȑĲȘȢΝ țαȚΝ İțĲȓȝȘıȘȢ İπȓ ĲȦȞΝ

İπȚπĲȫıİȦȞ, țαșȠȡȚıȝȑȞİȢ ıİΝ İȣȡȦπαȧțȩΝ țαȚΝ İșȞȚțȩΝ İπȓπİįȠ, İȞĲαȖȝȑȞİȢ ıĲȘȞ 

πȠȜȚĲȚțȒΝĲȘȢΝαİȚĳȩȡȠȣ31 αȞȐπĲȣȟȘȢ, πȠȣΝȑȤİȚΝπȜȑȠȞΝțαșȚİȡȦșİȓΝȖİȞȚțȒΝαȡȤȒ, πȠȣΝ

πȡȑπİȚΝȞαΝįȚȑπİȚΝțȐșİΝȝȠȡĳȒȢ įȡαıĲȘȡȚȩĲȘĲαέ  

ȈĲȠΝπαȡİȜșȩȞ, İȞȫ ȖȚȞȩĲαȞΝİıĲȓαıȘ ıĲȠΝșȩȡȣȕȠ țαȚ ıĲȚȢΝİțπȠȝπȑȢΝȡȪπȦȞ, 

ĲαΝ ĲİȜİȣĲαȓαΝ ȤȡȩȞȚα, ĲȠ țȣȡȓαȡȤȠ πİȡȚȕαȜȜȠȞĲȚțȩ șȑȝαΝ ȖȚα ĲȘȞ αİȡȠπȠȡȚțȒΝ

țȠȚȞȩĲȘĲα, ȑȤİȚ ȖȓȞİȚ ȠȚΝİțπȠȝπȑȢΝĲȦȞΝGHGs ĲȘȢΝαİȡȠπȠȡȓαȢ, ıȣȝȕȐȜȜȠȞĲαȢΝȝİΝĲȠ 

βΝȑȦȢΝ3% ĲȦȞΝπαȖțȩıȝȚȦȞ αȞșȡȦπȠȖİȞȫȞΝİțπȠȝπȫȞ CO2, ĲȠΝȠπȠȓȠΝİțĲȚȝȐĲαȚΝȩĲȚΝ

αȞΝįİȞΝαȞȑȜșİȚ, șαΝπαȡαȝİȓȞİȚ πİȡȓπȠȣΝαȝİĲȐȕȜȘĲȠ ȝȑȤȡȚΝĲȠΝβίεί,ΝıȪȝĳȦȞαΝȝİΝĲȠ 

IPCC țαȚΝİĳȩıȠȞ įİȞΝαȞαȜȘĳșİȓ įȡȐıȘ.32 ȂȠȜȠȞȩĲȚ ȘΝαȞαȜȠȖȓαΝαȣĲȒΝİȓȞαȚ ıȤİĲȚțȐΝ

ȝȚțȡȒ,Ν ȑȞα ȩȝȦȢ αȣȟαȞȩȝİȞȠΝαπȠĲȪπȦȝα, įİȞΝ İȓȞαȚΝ απȠįİțĲȩΝ ȖȚα țαȞȑȞα țȜȐįȠ 

țαȚ Ƞ ĲȠȝȑαȢ ĲȦȞΝαİȡȠȝİĲαĳȠȡȫȞ ȜαȝȕȐȞİȚΝĲαΝțαĲȐȜȜȘȜαΝȝȑĲȡα ȖȚαΝĲȘΝȝİȓȦıȒΝĲȠȣ. 

ǲĲıȚ,ΝȘΝαİȡȠπȠȡȓα ΥπȠȜȚĲȚțȒΦ ȑȤİȚ įİıȝİȣĲİȓΝıİΝȝȚα ıİȚȡȐΝαπȩΝĳȚȜȩįȠȟȠȣȢ ıĲȩȤȠȣȢ 

ȝİȓȦıȘȢΝĲȦȞΝİțπȠȝπȫȞ,Νȝİ ĲȘ ıȣȞİȤȒ ȕİȜĲȓȦıȘΝĲȘȢΝαπȩįȠıȘȢ ĲȠȣΝțαȣıȓȝȠȣΝțαĲȐΝ

1,5% İĲȘıȓȦȢ ıĲȠΝ įȚȐıĲȘȝα ȝȑȤȡȚΝ ĲȠΝ βίβί,Ν ĲȘȞΝ αȞȐπĲȣȟȘΝ ȝİΝ ȠȣįȑĲİȡȠΝ ȚıȠȗȪȖȚȠΝ

ȐȞșȡαțα απȩ ĲȠΝ2020 țαȚΝ ĲȘΝȝİȓȦıȘΝțαĲȐΝείΝĲȠȣΝαπȠĲȣπȫȝαĲȠȢ ȐȞșȡαțαΝĲȘȢ 

παȖțȩıȝȚαȢΝįȡαıĲȘȡȚȩĲȘĲαȢΝĲȦȞΝαİȡȠȝİĲαĳȠȡȫȞ ȝȑȤȡȚΝĲȠΝβίεί.33  

                                            
31 ȉȠΝ1ιθηΝȘΝȑțșİıȘΝĲȘȢΝȆαȖțȩıȝȚαȢΝǼπȚĲȡȠπȒȢΝȖȚαΝĲȠΝȆİȡȚȕȐȜȜȠȞΝțαȚΝĲȘȞΝǹȞȐπĲȣȟȘΝΥWorldΝ

Commission on Environment and Development - WCED) İȚıȒȖαȖİΝ ĲȠȞΝ ȩȡȠΝ ĲȘȢΝ «ȕȚȫıȚȝȘȢΝ ȒΝ
αİȚĳȩȡȠȣΝαȞȐπĲȣȟȘȢ»ΝΥsustainableΝdevelopmentΦέ 

32 GHG Emissions Resulting from Aircraft Travel by Dr Davide Ross v 9.2 5/6/2009. Carbon 
Planet Limited, (ıİȜ. 4-22). 

33 Διɸθʆήʎ Έʆωʍη Αɸʌοʋοʌικώʆ ɀɸʏαφοʌώʆ (International Air Transport Association - IATA) 

țȚȞȘĲȒȡȚİȢ įȣȞȐȝİȚȢ ȝαȗȓ ȝİ ICAO țαȚ UNFCCC. CNG2020 Strategy – IATA, (ıİȜ. 43-62). 
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ǻǿǼȇǼȊȃǾȈǾΝǹȆǹǿȉǾȈǼȍȃΝΘǼȈȂǿȀȅȊ ȆȁǹǿȈǿȅȊ 

ȈȪȝĳȦȞαΝ ȝİΝ ĲȠΝ ȆȡȦĲȩțȠȜȜȠ,Ν ȠȚ ĲȡİȚȢΝ ΥγΦΝ İȣȑȜȚțĲȠȚ ȝȘȤαȞȚıȝȠȓ34, 

įȘȝȚȠȣȡȖȒșȘțαȞΝ ȕαıȚȗȩȝİȞȠȚ ıĲȘΝ ȜİȚĲȠȣȡȖȓαΝ ĲȘȢΝ ȠȚțȠȞȠȝȓαȢΝ ĲȘȢΝ αȖȠȡȐȢ țαȚ ıĲȠΝ

ıțİπĲȚțȩ, ȩĲȚΝȠȚΝ İțπȠȝπȑȢΝGHGs, απȠĲİȜȠȪȞΝπαȖțȩıȝȚȠΝπȡȩȕȜȘȝαΝțαȚΝȠΝ ĲȩπȠȢ, 

ȩπȠȣΝİπȚĲȣȖȤȐȞİĲαȚΝȠΝπİȡȚȠȡȚıȝȩȢ ĲȠȣȢ, ȑȤİȚΝįİȣĲİȡİȪȠȣıαΝıȘȝαıȓα,ΝȝİΝıțȠπȩΝȞαΝ

İπȑȜșȠȣȞΝȝİȚȫıİȚȢ ıİΝıȣȞįȣαıȝȩΝȝİΝĲȠΝțȩıĲȠȢέΝǹπȩΝĲȠȣȢ ȝȘȤαȞȚıȝȠȪȢ, ȠȚΝįȪȠΝΥβΦΝ

πȡȫĲȠȚΝ πȡȑπİȚΝ ȞαΝ İȓȞαȚΝ ıȣȝπȜȘȡȦȝαĲȚțȠȓΝ ĲȦȞΝ İșȞȚțȫȞΝ İȞİȡȖİȚȫȞ,Ν ȫıĲİ ȞαΝ

įȚαıĳαȜȚıĲİȓ, ȩĲȚΝĲȠΝțȪȡȚȠΝȝȑıȠΝĲȒȡȘıȘȢΝĲȦȞΝįİıȝİȪıİȦȞΝπȠȣΝαȞαȜȒĳșȘțαȞΝıĲȠΝ

ȀȚȩĲȠ, șαΝİȓȞαȚΝȠȚΝİșȞȚțȑȢΝįȡȐıİȚȢ, ȝİΝĲȘȞΝİĳαȡȝȠȖȒΝπȠȜȚĲȚțȫȞΝțαȚΝȝȑĲȡȦȞ,ΝİȞȫΝȠΝ

ĲȡȓĲȠȢ, ȝπȠȡİȓΝȞαΝȤȡȘıȚȝȠπȠȚȘșİȓΝȖȚαΝİȟαıĳȐȜȚıȘΝȝȑȡȠȣȢΝĲȦȞΝȣπȠȤȡİȫıİȦȞΝĲȦȞΝ

țȡαĲȫȞ,ΝȝİΝπȠıȠĲȚțȠȪȢΝıĲȩȤȠȣȢ. 

ȉȠΝ įȚțαȓȦȝαΝ ıȣȝȝİĲȠȤȒȢΝ ıĲȠȣȢΝ αȞȦĲȑȡȦΝ ȝȘȤαȞȚıȝȠȪȢ,Ν παȡȑȤİĲαȚΝ ıĲȚȢΝ

ȤȫȡİȢ-ȝȑȡȘΝ ĲȠȣΝȆȡȦĲȠțȩȜȜȠȣΝ țαȚΝ İĳȩıȠȞΝ ȑȤȠȣȞ ıİΝ İșȞȚțȩ İπȓπİįȠ, ȣπȠȜȠȖȓıİȚΝ

ĲȘȞΝțαĲαȜȠȖȚȗȩȝİȞȘ πȠıȩĲȘĲαΝȝȠȞȐįȦȞΝİțπȠȝπȒȢ, ȑȤȠȣȞΝİȞΝȜİȚĲȠȣȡȖȓαΝıȪıĲȘȝαΝ

ȣπȠȜȠȖȚıȝȠȪΝ İțπȠȝπȫȞ / απȠȡȡȠĳȒıİȦȞΝ ĲȦȞΝ GHGs, İȞΝ ȜİȚĲȠȣȡȖȓαΝ ȝȘĲȡȫȠΝ

țαĲαȖȡαĳȒȢΝ ĲȦȞΝ țαĲαȜȠȖȚȗȩȝİȞȦȞΝ ȝȠȞȐįȦȞΝ İțπȠȝπȒȢ,Ν ȣπȠȕȐȜȜİȚ ĲȘȞΝ πȚȠΝ

πȡȩıĳαĲȘΝ ȑțșİıȘΝ απȠȖȡαĳȒȢΝ İțπȠȝπȫȞΝ țαȚΝ παȡȑȤȠȣȞΝ ıȣȝπȜȘȡȦȝαĲȚțȑȢΝ

πȜȘȡȠĳȠȡȓİȢΝĲȘȢΝțαĲαȜȠȖȚȗȩȝİȞȘȢΝπȠıȩĲȘĲαȢΝȝȠȞȐįȦȞΝİțπȠȝπȒȢ.35  

ȀȐșİΝțȡȐĲȠȢ-ȝȑȜȠȢ, țαĲαȡĲȓȗİȚΝİșȞȚțȩΝıȤȑįȚȠ, ȝİΝĲȘΝıȣȞȠȜȚțȒΝπȠıȩĲȘĲαΝĲȦȞΝ

įȚțαȚȦȝȐĲȦȞΝπȠȣΝıțȠπİȪİȚΝȞαΝțαĲαȞİȓȝİȚΝȖȚαΝĲȘȞΝαȞĲȓıĲȠȚȤȘΝπİȡȓȠįȠΝțαȚΝĲȠȞΝĲȡȩπȠΝ

țαĲαȞȠȝȒȢ,Ν ȝİΝ αȞĲȚțİȚȝİȞȚțȐΝ țαȚΝ įȚαĳαȞȒΝ țȡȚĲȒȡȚα,Ν ıĲȠȣȢΝ ĳȠȡİȓȢΝ İțȝİĲȐȜȜİȣıȘȢΝ

țȐșİΝ İȖțαĲȐıĲαıȘȢΝ țαȚΝ įȡαıĲȘȡȚȩĲȘĲαȢέ ǲȤİȚΝ ȕαıȚțȒΝ ȣπȠȤȡȑȦıȘ,Ν αĳİȞȩȢΝ ĲȘȞ 

ȣπȠȕȠȜȒΝ ĲȣπȠπȠȚȘȝȑȞȦȞΝ İțșȑıİȦȞ,Ν ȣπȩΝ țαșȠȡȚıȝȑȞİȢΝ țαĲİȣșȣȞĲȒȡȚİȢΝ ȖȡαȝȝȑȢΝ

ȖȚαΝ ĲȘȞΝ παȡαțȠȜȠȪșȘıȘΝ ĲȦȞΝ İțĲİȜȠȪȝİȞȦȞΝ įȡαıĲȘȡȚȠĲȒĲȦȞ,Ν αĳİĲȑȡȠȣΝ ĲȘΝ

įȚαıĳȐȜȚıȘ ĲȘȢΝ αȟȚȠπȚıĲȓαȢ, țαĲȩπȚȞΝ İȜȑȖȤȦȞ, ıȪȝĳȦȞαΝ ȝİΝ ĲαΝ țαșȠȡȚıȝȑȞαΝ

                                            
34 ǼȝπȩȡȚȠΝǼțπȠȝπȫȞΝ ΥǼȉΦ,ΝȀȠȚȞȒȢΝǼĳαȡȝȠȖȒȢΝ ΥJIΦΝ țαȚΝȀαșαȡȒȢΝǹȞȐπĲȣȟȘȢΝ ΥCDM). Kyoto 

protocol manual on accounting of emissions and assigned amount 2008, (ıİȜ. 15-18). 
35 ȈȪȝĳȦȞαΝ ȝİΝ ĲȠΝ ȐȡșȡȠΝ η,Ν παȡέΝ 1Ν ĲȠȣΝ ȆȡȦĲȩțȠȜȜȠȣ, țαȚΝ ĲȚȢΝ απαȚĲȒıİȚȢΝ țαȚΝ ȠįȘȖȓİȢΝ ĲȦȞΝ

απȠĳȐıİȦȞΝ ĲȘȢΝ ǻȚȐıțİȥȘȢΝ ĲȦȞΝ ȂİȡȫȞΝ ĲȠȣέ ǼπȚπȜȑȠȞ,Ν παȡȑȤİĲαȚΝ ĲȠΝ įȚțαȓȦȝαΝ ıȣȝȝİĲȠȤȒȢ,Ν
ȠπȠȚαıįȒπȠĲİΝ ȞȠȝȚțȒȢΝ ȠȞĲȩĲȘĲαȢ,Ν ıİΝ įȡαıĲȘȡȚȩĲȘĲİȢΝ ȣπαȖȩȝİȞİȢΝ ıĲȠȣȢΝ ȝȘȤαȞȚıȝȠȪȢΝ țȠȚȞȒȢΝ
İĳαȡȝȠȖȒȢΝțαȚΝțαșαȡȒȢΝαȞȐπĲȣȟȘȢ,ΝİȞȫΝĲȠΝİȝπȩȡȚȠΝİțπȠȝπȫȞ,Νșα πȡαȖȝαĲȠπȠȚİȓĲαȚΝȝİĲαȟȪΝĲȦȞΝ
ıȣȝȕαȜȜȠȝȑȞȦȞΝȝİȡȫȞΝπȠȣΝȑȤȠȣȞΝįİıȝİȣĲİȓΝȝİΝπȠıȠĲȚțȠȪȢΝıĲȩȤȠȣȢ,ΝαțȩȝȘΝțαȚΝȝİΝĲȘΝıȣȝȝİĲȠȤȒΝ
ȚįȚȦĲȚțȫȞΝĳȠȡȑȦȞ,ΝαĳȠȪΝȡȘĲȐΝįİȞΝαπȠțȜİȓİĲαȚ,ΝȝİΝĲȘȞΝĲİȜȚțȒΝȩȝȦȢΝİȣșȪȞȘΝȖȚαΝĲȘȞΝİțπȜȒȡȦıȘΝĲȠȣΝ
ıĲȩȤȠȣ,ΝȞαΝȕαȡȪȞİȚΝĲαΝțȡȐĲȘέ Fefeli JS, Andreas,ΝχerakiΝΥȈȣȞİȚıĳȑȡȠȞĲİȢΦ,ΝȆȡȦĲȩțȠȜȜȠΝĲȠȣΝȀȚȩĲȠΝ
ΥΆȡșȡαΦ, ΥıİȜέΝ1-21). 
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țȡȚĲȒȡȚαΝțαȚΝĲȘȞΝİȞȘȝȑȡȦıȘΝĲȘȢΝαȡȝȩįȚαȢΝαȡȤȒȢέ ǹțȩȝȘ,ΝπȡȠȕȜȑπİĲαȚΝȘΝțαĲȐȡĲȚıȘΝ

țαȚΝȘΝĲȒȡȘıȘΝȝȘĲȡȫȠȣ, πȡȠȢΝİπαțȡȚȕȒΝțαĲαȖȡαĳȒΝĲȘȢΝİțȤȫȡȘıȘȢ,Ν ĲȘȢΝțαĲȠȤȒȢ,Ν

ĲȘȢΝ ȝİĲαȕȓȕαıȘȢΝ țαȚΝ ĲȘȢΝ αțȪȡȦıȘȢΝ įȚțαȚȦȝȐĲȦȞ,Ν İȞȫΝįȪȞαĲαȚΝ ȘΝ įȚαĲȒȡȘıȘΝ ĲȦȞΝ

ȝȘĲȡȫȦȞΝĲȠȣȢΝıĲαΝπȜαȓıȚαΝİȞȩȢΝİȞȚαȓȠȣΝıȣıĲȒȝαĲȠȢ, ȝαȗȓΝȝİΝȑȞαΝȒΝπİȡȚııȩĲİȡαΝ

ȐȜȜαΝțȡȐĲȘ-ȝȑȜȘέ36 

ǼπȚπȜȑȠȞ,ΝĲȠΝπȜαȓıȚȠΝįİȞΝțȦȜȪİȚΝıĲα İπȓΝȝȑȡȘ-țȡȐĲȘΝȞαΝįȚαĲȘȡȠȪȞΝıİΝȚıȤȪΝ

ȒΝ ȞαΝ țαșȚİȡȫȞȠȣȞΝ İșȞȚțȐΝ ıȣıĲȒȝαĲαΝ İȝπȠȡȓαȢ, πȠȣΝ ȡȣșȝȓȗȠȣȞΝ ĲȚȢΝ İțπȠȝπȑȢΝ

GHGs απȩΝ įȡαıĲȘȡȚȩĲȘĲİȢ, İțĲȩȢΝ İțİȓȞȦȞΝ ĲȠȣΝ ȆȡȦĲȠțȩȜȜȠȣΝ ȒΝ ȣπȐȖȠȞĲαȚΝ ıĲȠΝ

ȀȠȚȞȠĲȚțȩΝ ıȪıĲȘȝα37,Ν ȒΝ ĲȚȢΝ İțπȠȝπȑȢΝ απȩΝ İȖțαĲαıĲȐıİȚȢ, πȠȣΝ İȟαȚȡȠȪȞĲαȚΝ

πȡȠıȦȡȚȞȫȢΝαπȩΝĲȠΝȀȠȚȞȠĲȚțȩΝıȪıĲȘȝαέ38  

ǾΝπαȡαțȠȜȠȪșȘıȘΝĲȦȞΝİțπȠȝπȫȞΝCO2 ȖȓȞİĲαȚ, İȓĲİΝȝİΝȣπȠȜȠȖȚıȝȩΝΥȤȦȡȚıĲȩΝ

αȞȐΝπİȡȓπĲȦıȘΦ, ȝİΝțαĲȐȜȜȘȜȠΝĲȪπȠ, πȠȣΝİȝπȜȑțİȚΝĲαΝįİįȠȝȑȞαΝįȡαıĲȘȡȚȩĲȘĲαȢΝ

ΥȤȡȘıȚȝȠπȠȚȠȪȝİȞȠΝ țαȪıȚȝȠ,Ν ȡȣșȝȩȢΝ παȡαȖȦȖȒȢ,Ν țȜπέΦΝ ȝİΝ αȡȝȩįȚȠȣȢΝ țαȚΝ

απȠįİțĲȠȪȢΝ ıȣȞĲİȜİıĲȑȢΝ İțπȠȝπȫȞΝ țαȚΝ ȠȟİȚįȫıİȦȢ, πȠȣΝ παȡαțȠȜȠȣșȠȪȞĲαȚΝ

ȕȐıȘ, ıĲȠȚȤİȓȦȞΝİĳȠįȚαıȝȠȪΝȒΝȝİΝȝİĲȡȒıİȚȢέ ǼȓĲİ, ȝİΝȝİĲȡȒıİȚȢΝĲȦȞΝİțπȠȝπȫȞ, ȝİΝ

ĲȘΝȤȡȒıȘΝĲȣπȠπȠȚȘȝȑȞȦȞΝȒΝαπȠįİțĲȫȞΝȝİșȩįȦȞ, πȠȣΝȩȝȦȢΝİπȚȕİȕαȚȫȞȠȞĲαȚΝȝİΝ

ȣπȠȜȠȖȚıȝȩΝĲȦȞΝİțπȠȝπȫȞέΝǾΝįİΝπαȡαțȠȜȠȪșȘıȘΝİțπȠȝπȫȞΝĲȦȞΝȐȜȜȦȞΝGHGs, 

ȖȓȞİĲαȚΝ ȝİΝ ĲȣπȠπȠȚȘȝȑȞİȢΝ ȒΝ απȠįİțĲȑȢΝ ȝİșȩįȠȣȢ, πȠȣΝ İțπȠȞȠȪȞĲαȚΝ απȩΝ ĲȘȞΝ

αȡȝȩįȚαΝİπȚĲȡȠπȒ,ΝıİΝıȣȞİȡȖαıȓαΝȝİΝȩȜȠȣȢΝĲȠȣȢΝȠȚțİȓȠȣȢΝİȞįȚαĳİȡȠȝȑȞȠȣȢ, ȫıĲİΝ

ȞαΝșİıπȚıșȠȪȞ, ıȪȝĳȦȞαΝȝİΝĲȘΝıȤİĲȚțȒΝįȚαįȚțαıȓα.39  

ΓİȞȚțȩĲİȡα țαȚΝ İȞΝ ĲȐȤİȚ, ĲαΝ αȞȦĲȑȡȦ απȠĲİȜȠȪȞ ĲȠΝ πȜαȓıȚȠΝ İȝπȠȡȓαȢΝ ĲȦȞΝ

İțπȠȝπȫȞ, πȠȣΝ αĳȠȡȐΝ ıĲȚȢΝ ıĲαșİȡȑȢΝ İȖțαĲαıĲȐıİȚȢ țαȚ ĲȠΝ ȠπȠȓȠΝ ıĲȘΝ ıȣȞȑȤİȚαΝ

İȟİȜȓȤĲȘțİ,ΝαȞαπȡȠıαȡȝȩıĲȘțİ,ΝαȞαįȚαȝȠȡĳȫșȘțİΝțαȚΝİπİțĲȐșȘțİ,ΝȝİΝπαȡȐȜȜȘȜȘΝ

                                            
36 ȀαȞȠȞȚıȝȩȢΝΥǼǼΦΝȝİΝαȡȚșέΝζί1ήβί1β,ΝĲȘȢΝǼȣȡȦπαȧțȒȢΝǼπȚĲȡȠπȒȢ,ΝȖȚαΝĲȘȞΝπαȡαțȠȜȠȪșȘıȘΝ

țαȚΝ ĲȘȞΝ ȣπȠȕȠȜȒΝ İțșȑıİȦȞΝ ıȤİĲȚțȐΝ ȝİΝ ĲȚȢΝ İțπȠȝπȑȢΝ αİȡȓȦȞΝ șİȡȝȠțȘπȓȠȣΝ țαĲ‘Ν İĳαȡȝȠȖȒΝ ĲȘȢΝ
ȠįȘȖȓαȢΝβίίγήθηήǼȀΝĲȠȣΝǼȣȡȦπαȧțȠȪΝȀȠȚȞȠȕȠȣȜȓȠȣΝțαȚΝĲȠȣΝȈȣȝȕȠȣȜȓȠȣ,ΝĲȘȢΝβ1ȘȢΝǿȠȣȞȓȠȣΝβί12. 

37 ǼπȓıȘȢ,Ν παȡȑȤİĲαȚΝ ȘΝ įȣȞαĲȩĲȘĲα,Ν ȖȚαΝ ȞαΝ ȕİȜĲȚȦșİȓΝ ȘΝ απȠĲİȜİıȝαĲȚțȩĲȘĲαΝ ĲȠȣΝ țȠȚȞȠĲȚțȠȪΝ
ıȣıĲȒȝαĲȠȢΝıİΝıȤȑıȘΝȝİΝĲȠΝțȩıĲȠȢΝĲȠȣ,ΝȞαΝȤȡȘıȚȝȠπȠȚȠȪȞΝȆȚıĲȠπȠȚȘȝȑȞİȢΝȂİȚȫıİȚȢΝǼțπȠȝπȫȞΝ
(Certified Emissions Reductions - CERΦΝ țαȚΝȂȠȞȐįİȢΝȂİȓȦıȘȢΝǼțπȠȝπȫȞΝ ΥEmissions Reduction 
Units - ERUΦ,Ν απȩΝ įȡαıĲȘȡȚȩĲȘĲİȢΝ ȑȡȖȦȞΝ ȖȚαΝ ĲȘȞΝ İțπȜȒȡȦıȘΝ ĲȦȞΝ ȣπȠȤȡİȫıİȦȞΝ παȡȐįȠıȘȢΝ
ΥİπȚıĲȡȠĳȒȢΦΝįȚțαȚȦȝȐĲȦȞ,ΝȝȑȤȡȚΝȑȞαΝİȞαȡȝȠȞȚıȝȑȞȠΝȩȡȚȠ,ΝαȜȜȐΝȘΝȤȡȒıȘΝĲȠȣȢΝΥCER țαȚΝERUΦΝșαΝ
πȡȑπİȚΝȞαΝİȓȞαȚΝıȣȞİπȒȢΝȝİΝĲαΝțȡȚĲȒȡȚαΝαπȠįȠȤȒȢέ Kyoto Protocol Reference Manual,ΝΥıİȜέΝ1β-28). 

38 ǼȣȡȦπαȧțȒΝǼπȚĲȡȠπȒ,ΝǹȞαțȠȓȞȦıȘΝĲȘȢΝǼπȚĲȡȠπȒȢ,ΝǼȊȇȍȆǾΝβίβί,ΝȈĲȡαĲȘȖȚțȒΝȖȚαΝȑȟȣπȞȘ,Ν
įȚαĲȘȡȒıȚȝȘΝțαȚΝȤȦȡȓȢΝαπȠțȜİȚıȝȠȪȢΝαȞȐπĲȣȟȘ, (ıİȜ. 11-25). 

39 ȆȡȦĲȩțȠȜȜȠΝȀȚȩĲȠ,Ν ȐȡșȡȠΝ βγΝπαȡȐȖȡαĳȠȢΝ β țαȚ ȅǻǾΓǿǹΝ βίίθή1ί1ήǼȀΝ ĲȠȣΝ ǼȣȡȦπαȧțȠȪ 
ȀȠȚȞȠȕȠȣȜȓȠȣΝțαȚΝĲȠȣΝȈȣȝȕȠȣȜȓȠȣ,Νβίίθέ 
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ĲȘΝıȣȝȕȠȜȒΝĲȘȢΝαπȠțĲȘșİȓıαȢΝİȝπİȚȡȓαȢ,ΝȫıĲİΝȞαΝıȣȝπİȡȚȜȐȕİȚ40 ĲȚȢΝαİȡȠπȠȡȚțȑȢΝ

įȡαıĲȘȡȚȩĲȘĲİȢΝıĲȠΝıȪıĲȘȝαΝİȝπȠȡȓαȢΝįȚțαȚȦȝȐĲȦȞΝİțπȠȝπȒȢΝGHGs,ΝȝİΝıĲȩȤȠΝ

ĲȠȞΝπİȡȚȠȡȚıȝȩΝĲȦȞΝİπȚπĲȫıİȦȞΝĲȦȞΝαİȡȠπȠȡȚțȫȞΝȝİĲαĳȠȡȫȞΝıĲȠ țȜȓȝαέ  

ǾΝȞȑαΝȠįȘȖȓαΝĲȘȢΝǼ.Ǽ. ȦȢΝĲȡȠπȠπȠȚȘĲȚțȒ41, İȝȕȠȜȚȐȗİȚΝĲȘȞΝπȡȠȖİȞȑıĲİȡȘΝıİΝ

ȩȜαΝ ĲαΝİπȚȝȑȡȠȣȢΝıȘȝİȓαΝțαȚΝȐȡșȡα,ΝȫıĲİΝȞαΝıȣȝπİȡȚȜȐȕİȚΝȩȜαΝĲαΝıĲȠȚȤİȓαΝπȠȣΝ

αĳȠȡȠȪȞΝ ıĲȚȢΝ αİȡȠπȠȡȚțȑȢΝ įȡαıĲȘȡȚȩĲȘĲİȢ, İȞαȡȝȠȞȚıȝȑȞαΝ țαȚΝ αȞȐȜȠȖαΝ ȝİΝ ĲȠΝ

țȐșİΝİįȐĳȚȠ, αțȠȜȠȣșȫȞĲαȢΝĲȠΝıțİπĲȚțȩΝțαȚΝĲȠΝπȞİȪȝαΝĲȘȢΝαȡȤȚțȒȢΝțαȚΝαπȩΝĲȘȞ 1Ș 

ǿαȞΝ βί1β, πİȡȚȜαȝȕȐȞȠȞĲαȚΝ țαȚΝ ȩȜİȢΝ ȠȚΝ πĲȒıİȚȢ, απȩ / πȡȠȢΝ πİȡȚĳİȡİȚαțȩΝ ǹήǻΝ

İȣȡȚıțȩȝİȞȠΝıĲȠΝ țȡȐĲȠȢ-ȝȑȜȠȢ, ȩπȠȣΝ İĳαȡȝȩȗİĲαȚΝ ȘΝıȣȞșȒțȘ, ȝİΝȡȘĲȒΝ İȟαȓȡİıȘΝ

ȝİĲαȟȪΝ ȐȜȜȦȞ, ȩȜȦȞΝ ĲȦȞΝ ıĲȡαĲȚȦĲȚțȫȞΝ πĲȒıİȦȞΝ ȝİΝ ıĲȡαĲȚȦĲȚțȐ ǹήΦ,Ν ȩπȦȢΝ

πȡȠȑțȣȥİΝȝİΝĲȘȞΝİȞıȦȝȐĲȦıȘΝĲȘȢΝȀȠȚȞȠĲȚțȒȢΝȅįȘȖȓαȢΝıĲȘȞΝǼșȞȚțȒΝȞȠȝȠșİıȓα42. 

ǼπȓıȘȢ, ıĲαΝπȜαȓıȚαΝĲȦȞΝǼșȞȚțȫȞΝȝȑĲȡȦȞΝİĳαȡȝȠȖȒȢ,ΝțαĲαȡĲȓȗİĲαȚΝțαȚΝİȖțȡȓȞİĲαȚΝ

ȝİΝ ȣπȠȣȡȖȚțȒΝ απȩĳαıȘ, ȠΝ ǼșȞȚțȩȢΝ ȀαĲȐȜȠȖȠȢΝ ȀαĲαȞȠȝȒȢΝ ȖȚαΝ ȈĲαșİȡȑȢΝ

ǼȖțαĲαıĲȐıİȚȢΝΥǼȀȀȈǼΦΝȖȚαΝĲȘȞΝİțȐıĲȠĲİΝπİȡȓȠįȠ (ȠΝĲİȜİȣĲαȓȠȢΝİȓȞαȚΝȖȚαΝĲȠΝ2013–

βίβίΦ,ΝİȝπİȡȚȑȤȠȞĲαȢΝțαȚ ĲȚȢΝαİȡȠπȠȡȚțȑȢΝįȡαıĲȘȡȚȩĲȘĲİȢέ  

ȉȑȜȠȢ,Ν țαĲȐΝ ĲȚȢΝ ĲİȜİȣĲαȓİȢΝ İĲȒıȚİȢΝ ȖİȞȚțȑȢΝıȣȞİȜİȪıİȚȢΝ ȝİȖȐȜȦȞΝıĲȠΝ ȤȫȡȠ 

ĲȘȢΝαİȡȠπȠȡȚțȒȢΝȕȚȠȝȘȤαȞȓαȢ43 (ȩπȦȢΝIρTρΝțαȚΝǲĲİȡȠȚ), İȞȑțȡȚȞαȞΝȝİΝıȣȞĲȡȚπĲȚțȒΝ

πȜİȚȠȥȘĳȓα, ȥȒĳȚıȝαΝȖȚαΝĲȘȞΝİĳαȡȝȠȖȒΝαȞȐπĲȣȟȘȢΝ ĲȘȢΝ αİȡȠπȠȡȓαȢΝȝİΝȠȣįȑĲİȡȠΝ

ȚıȠȗȪȖȚȠΝ ȐȞșȡαțα, απȩΝ ĲȠΝ βίβί țαȚΝ țȐȜİıαȞΝ ĲαΝ țȡȐĲȘ-ȝȑȜȘΝ ĲȠȣΝ Iσρη44,Ν ȞαΝ

                                            
40 ȅįȘȖȓαΝβίίθή1ί1ήǼȀΝĲȠȣΝǼȣȡȦπαȧțȠȪΝȀȠȚȞȠȕȠȣȜȓȠȣΝțαȚΝĲȠȣΝȈȣȝȕȠȣȜȓȠȣΝĲȘȢΝ1ιȘȢΝȃȠİΝβίίθΝ

ȖȚαΝĲȘȞΝĲȡȠπȠπȠȓȘıȘΝĲȘȢΝȠįȘȖȓαȢΝβίίγήθηήǼȀ,ΝȝİΝȑȞαȡȟȘΝİĳαȡȝȠȖȒȢΝĲȘȞΝβȘ ΦİȕΝβί1ίέ 
41 ǾΝİȣșȪȞȘΝȖȚαΝ ĲȘȞΝ İțπȜȒȡȦıȘΝ ĲȦȞΝȣπȠȤȡİȫıİȦȞΝπȠȣΝ İπȚȕȐȜȜİȚΝ ȘΝ ĲȡȠπȠπȠȓȘıȘ, ȕαȡȪȞİȚΝ

ĲȠȣȢΝĳȠȡİȓȢΝİțȝİĲȐȜȜİȣıȘȢΝĲȦȞΝαİȡȠıțαĳȫȞΝΥǹήΦ),ΝȠȚΝȠπȠȓȠȚΝαıțȠȪȞΝαȝİıȩĲİȡȠΝȑȜİȖȤȠ, ȦȢΝπȡȠȢΝ
ĲȠȞΝĲȪπȠΝĲȠȣΝȤȡȘıȚȝȠπȠȚȠȪȝİȞȠȣΝǹήΦΝțαȚΝĲȠȞΝĲȡȩπȠΝİțĲȑȜİıȘȢΝĲȦȞΝπĲȒıİȦȞ,ΝπİȡȚȜαȝȕαȞȠȝȑȞȘȢΝ
ĲȘȢΝ ȣπȠȤȡȑȦıȘȢΝ ȞαΝ țαĲαȡĲȓȗȠȣȞΝ ıȤȑįȚȠΝ παȡαțȠȜȠȪșȘıȘȢ, ȝİΝ ĲȠΝ ȠπȠȓȠΝ ȞαΝ İȜȑȖȤȠȣȞ țαȚΝ ȞαΝ
αȞαĳȑȡȠȣȞΝĲȚȢΝİțπȠȝπȑȢ, ıȪȝĳȦȞαΝȝİΝĲȠΝİȞΝȜȩȖȦΝıȤȑįȚȠέΝ(ǹπȩĳαıȘΝβίίιήδείήǼȀ). 

42 ȀȠȚȞȒΝ ȊπȠȣȡȖȚțȒΝ ǹπȩĳαıȘΝ ΥȀȊǹΦΝ εηδιεήβιειήǼ1ίγΝ ΥΦǼȀΝ βίγίήǺ‘ήβιέ1βέβί1ίΦΝ ȖȚα ĲȘȞΝ
ĲȡȠπȠπȠȓȘıȘΝ ĲȘȢΝ ȀȊǹΝ εδδίιήβζγβήβίίδΝ ΥΦǼȀΝ 1ιγ1ήǺ΄ήβηέ1βέβίίδΦΝ ȝİΝ ıțȠπȩ ĲȘȞΝ İȞıȦȝȐĲȦıȘΝ
ĲȘȢΝȀȠȚȞȠĲȚțȒȢΝȅįȘȖȓαȢΝβίίθή1ί1ήǼȀ. 

43 ǳįȘΝαπȩΝ ĲȠΝ βίίη,Ν ȣȚȠșȑĲȘıİ ȝȚαΝ ıĲȡαĲȘȖȚțȒ ĲİııȐȡȦȞ (4) πȣȜȫȞȦȞ ȖȚαΝ ĲȠȞΝπİȡȚȠȡȚıȝȩ 
ĲȦȞΝ İțπȠȝπȫȞ CO2,Ν πȠȣΝ αĳȠȡȠȪȞΝ ıĲȘȞΝ ĲİȤȞȠȜȠȖȓα, ıĲȚȢΝ İπȚȤİȚȡȒıİȚȢ,Ν ıĲȚȢΝ ȣπȠįȠȝȑȢΝ țαȚΝ ıĲα 
șİĲȚțȐ ȠȚțȠȞȠȝȚțȐΝ ȝȑĲȡα,Ν ȝİΝ παȡȐȜȜȘȜȘΝ ȕαȡȪĲȘĲαΝ ıĲȘȞΝ İȚıαȖȦȖȒ ȞȑȦȞΝ ĲİȤȞȠȜȠȖȚȫȞ țαȚΝ
İȟİȜȚȖȝȑȞȦȞΝ țαȚȞȠĲȩȝȦȞΝ ıȤİįȓȦȞέ International Air Transport Association – IATA, Technology 
Roadmap, 4th Edition, June 2013. 

44 International Civil Aviation Organization, ǻȚİșȞȒȢ ȅȡȖαȞȚıȝȩȢ ȆȠȜȚĲȚțȒȢ ǹİȡȠπȠȡȓαȢέ 
ǹıȤȠȜİȓĲαȚΝ ȝİ ĲȘȞΝ αıĳαȜȒ, İȪȡȣșȝȘΝ αȞȐπĲȣȟȘΝ țαȚΝ ȜİȚĲȠȣȡȖȓαΝ ĲȘȢΝ πȠȜȚĲȚțȒȢΝ αİȡȠπȜȠǸαȢΝ αȞȐΝ ĲȘȞΝ
ȣĳȒȜȚȠ,Ν țαșȫȢΝ țαȚΝ ȠȡȓȗİȚΝ ȩȡȚαΝ țαȚΝ țαȞȠȞȚıȝȠȪȢΝ ȖȚαΝ ĲȘȞΝ αıĳȐȜİȚαΝ ĲȦȞΝ πĲȒıİȦȞ,Ν ĲȘΝ ĳȣıȚțȒΝ
αıĳȐȜİȚα,Ν ĲȘȞΝ απȠĲİȜİıȝαĲȚțȩĲȘĲα,Ν ĲȘȞΝ ĲȣπȠπȠȓȘıȘΝ țαȚΝ ĲȘȞΝ αıĳȐȜİȚαΝ ĲȠȣΝ πİȡȚȕȐȜȜȠȞĲȠȢέ 
GLOBAL AVIATION INDUSTRY, ATAG, Reducing Emissions from Aviation through Carbon neutral 
Growth from 2020, Working paper developed for the 38th ICAO Assembly Sept / October 2013. 
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ȣȚȠșİĲȒıȠȣȞΝ ȝȚαΝ İȞȚαȓαΝ παȖțȩıȝȚαΝ αȖȠȡȐ, ȝİΝ ȕȐıȘΝ ĲȠΝ ȣπȩȥȘΝ ȝȑĲȡȠ.45 Ǿ 

ıȣȞȑȜİȣıȘ46 ĲȠȣΝIσρη, αȞĲαπȠțȡȓșȘțİΝıĲȠΝțȐȜİıȝαΝțαȚΝαπȠĳȐıȚıİΝȞαΝαȞαπĲȪȟİȚΝ

ȝȚαΝπαȖțȩıȝȚαΝαȖȠȡȐ, ȝİΝȕȐıȘΝĲȠΝțαșİıĲȫȢΝȝȑĲȡȠ,ΝȗȘĲȫȞĲαȢΝαπȩΝĲȠΝȈȣȝȕȠȪȜȚȠ, 

ȞαΝȠȜȠțȜȘȡȫıİȚΝ ĲȚȢΝ İȡȖαıȓİȢ, ıȤİĲȚțȐΝȝİΝĲȚȢΝȜİπĲȠȝȑȡİȚİȢΝ țαȚΝȞα ȜȐȕİȚ απȩĳαıȘ 

ıĲȘȞΝİπȩȝİȞȘΝȖİȞȚțȒΝıȣȞȑȜİȣıȘ. ǾΝİȟȑȜȚȟȘΝαȣĲȒ, απȠĲİȜİȓ ȑȞαΝαπȠĳαıȚıĲȚțȩΝȕȒȝαΝ

ıĲȘΝ ȕİȜĲȓȦıȘΝ ĲȘȢΝ ȜİȚĲȠȣȡȖȚțȩĲȘĲαȢΝ ĲȠȣΝ ıĲȩȤȠȣΝ ĲȦȞΝ αİȡȠȝİĲαĳȠȡȫȞ, ȖȚαΝ ĲȘΝ

ıȣȖțȡȐĲȘıȘΝĲȦȞΝțαșαȡȫȞΝİțπȠȝπȫȞΝση2, απȩΝĲȠΝβίβί,ΝαȜȜȐΝțαȚΝȖİȞȚțȩĲİȡαέ 

ȀǹΘȅȇǿȈȂȅȈΝȀǹǿΝȊȆȅȁȅΓǿȈȂȅȈ 

ǼπȓΝ ĲȠȣΝ αȞȦĲȑȡȠȣ πȜαȚıȓȠȣ,Ν ȠȚΝ ȑȞȞȠȚİȢΝ ĲȠȣΝ țαșȠȡȚıȝȠȪΝ țαȚΝ ĲȠȣΝ

ȣπȠȜȠȖȚıȝȠȪ,ΝȩĲαȞΝȤȡȘıȚȝȠπȠȚȠȪȞĲαȚΝıĲȘȞΝαπȩȜȣĲȘΝİțįȠȤȒΝĲȠȣȢ, παȡαπȑȝπȠȣȞ,Ν

ıĲȠΝ αȣıĲȘȡȐΝ ȠȡȚıȝȑȞȠ-πȡȠıįȚȠȡȚıȝȑȞȠ țαȚΝ ıĲȘȞΝ țαĲȐȜȘȟȘΝ İȞȩȢΝ ȝİĲȡȒıȚȝȠȣΝ

απȠĲİȜȑıȝαĲȠȢ, ȕȐıȘΝ įİįȠȝȑȞȦȞ,Ν αȞĲȓıĲȠȚȤαέΝ ǾΝ αȞȐπĲȣȟȘΝ ȑȦȢΝ ĲȫȡαΝ ĲȠȣΝ

ȗȘĲȒȝαĲȠȢ, αȜȜȐΝțαȚΝȘΝπȡȩșİıȘΝȖİȞȚțȩĲİȡα,ΝįİȞΝİȓȞαȚΝȘΝαȣıĲȘȡȐ, ȤȡȒıȘΝĲȦȞΝȩȡȦȞΝ

țαȚΝȘΝİπİȟİȡȖαıȓα, ȫıĲİΝȞαΝİπȚțİȞĲȡȦșȠȪȞ ıİΝıȣȖțİțȡȚȝȑȞαΝțαȚΝİȚįȚțȐΝαȞĲȚțİȓȝİȞαΝ

ȝİȜȑĲȘȢ,Ν πȠȣΝ șαΝ πȡȠıįȚȠȡȚıĲȠȪȞΝ țαȚΝ șαΝ ȝİĲȡȘșȠȪȞΝ İπαțȡȚȕȫȢ, įȓȞȠȞĲαȢΝ

αȡȚșȝȘĲȚțȐΝȒΝπȠıȠĲȚțȐΝαπȠĲİȜȑıȝαĲα. ȅȪĲİ, İȟİȚįȓțİȣıȘ ıĲȠΝțαșαȡȐΝİπȚıĲȘȝȠȞȚțȩΝ

țȠȝȝȐĲȚΝ ȝȚαȢΝ ĲİȤȞȚțȒȢ,Ν ĲȠΝ ȠπȠȓȠΝ απȠĲİȜİȓ αȞĲȚțİȓȝİȞȠΝ ȐȜȜȠȣΝ İȓįȠȣȢΝ ȝİȜȑĲȘȢ, 

İȚįȚțȫȞ țαȚΝİȟİȚįȚțİȣȝȑȞȦȞ πİįȓȦȞ İȞįȚαĳȑȡȠȞĲȠȢέ 

ȅΝțαșȠȡȚıȝȩȢΝțαȚΝȠΝȣπȠȜȠȖȚıȝȩȢ, ȤȡȘıȚȝȠπȠȚȫȞĲαȢΝıĲȘȞΝπαȡȠȪıαΝȝȩȞȠΝĲȘΝ

ĳȚȜȠıȠĳȓαΝĲȠȣȢ,ΝİȞĲȩȢΝİȣȡȪĲİȡȠȣΝπȜαȚıȓȠȣ,ΝıĲȠȤİȪȠȣȞΝıĲȠΝȞαΝİȞİȡȖȠπȠȚȒıȠȣȞ,ΝȞαΝ

İȣαȚıșȘĲȠπȠȚȒıȠȣȞ,ΝȞαΝπȡȠțαȜȑıȠȣȞ,ΝȞαΝπαȡȐȖȠȣȞΝ ȚįȑİȢ,ΝȞαΝțαșȠįȘȖȒıȠȣȞ,ΝȞαΝ

įȘȝȚȠȣȡȖȒıȠȣȞΝ πȡȠȕȜȘȝαĲȚıȝȠȪȢΝ țαȚΝ ȞαΝ ȣπȠįİȓȟȠȣȞΝ ȑȞαȞΝ ȖİȞȚțȩΝ ĲȡȩπȠ, πȠȣΝ

πȡȠİĲȠȚȝȐȗİȚΝıİΝȝȚαΝİȞįİȤȩȝİȞȘΝİπȚșȣȝȓαΝȖȚαΝİȚıαȖȦȖȒΝțαȚΝįȡȐıȘΝıĲȚȢΝįȚαįȚțαıȓİȢΝ

ĲȠȣΝ ȑȜİȖȤȠȣΝ țαȚΝ πİȡȚȠȡȚıȝȠȪΝ ĲȦȞΝ αȡȞȘĲȚțȫȞΝ İπȚįȡȐıİȦȞΝ ĲȠȣΝ αȞșȡȫπȠȣΝ ıĲȠΝ

ĳȣıȚțȩΝĲȠȣΝπİȡȚȕȐȜȜȠȞέΝǲĲıȚΝȠΝțαșȠȡȚıȝȩȢ,Ν șαΝįİȓȟİȚΝ ĲȠΝπİįȓȠΝțαȚΝ ĲȠȞΝĲȡȩπȠΝȝİΝ

ĲȠȞΝ ȠπȠȓȠΝ ȝπȠȡİȓΝ ȞαΝ ȠȡȖαȞȦșİȓΝ ȑȞαΝ ıȣȖțİțȡȚȝȑȞȠΝ πȜαȓıȚȠ,Ν αțȠȜȠȣșȫȞĲαȢΝ

ȠȡȚıȝȑȞİȢΝȕαıȚțȑȢΝαȡȤȑȢΝțαȚΝȝȚαΝπȡαțĲȚțȒ,ΝπȠȣΝȑȤİȚΝȒįȘΝİπȚȜİȖİȓΝțαȚΝİĳαȡȝȩȗİĲαȚΝ

απȩΝȑȞαȞΝĳȠȡȑαΝ ΥπȠȜȚĲȚțȩΦ,ΝπȠȣΝİȓȞαȚΝțȠȞĲȐΝıĲȚȢΝįȠȝȑȢΝȝȚαȢΝαİȡȠπȠȡȚțȒȢΝȕȐıȘȢΝ

                                            
45 IATA-International Air Transport Association, ǻȚİșȞȒȢ ǲȞȦıȘ ǹİȡȠȝİĲαĳȠȡȑȦȞ 69

Ș
 ǼĲȒıȚα 

ΓİȞȚțȒ ȈȣȞȑȜİȣıȘ 6/2013.―Implementation of the Aviation (Carbon-Neutral Growth – CNG 2020)‖. 
46 38

Ș
 ȈȪȞȠįȠȢ (24 Ȉİπ.-4 ȅțĲ., 2013). GLOBAL AVIATION INDUSTRY, ATAG, Reducing 

Emissions from Aviation through Carbon neutral Growth from 2020. 

http://www.iata.org/pressroom/pr/Pages/2013-06-03-05.aspx
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ΥǹήǺΦΝȒΝπİȡȚȑȤİȚΝĲαΝȖİȞȚțȐΝİțİȓȞαΝıĲȠȚȤİȓα,ΝπȠȣΝȝπȠȡȠȪȞΝȞαΝȖȓȞȠȣȞΝαȞαȖȦȖȑȢΝțαȚΝ

αȞĲȚıĲȠȚȤȓİȢέ ȅΝįİΝȣπȠȜȠȖȚıȝȩȢ,ΝıĲȠΝȓįȚȠΝπȞİȪȝα,ΝșαΝȣπȠįİȓȟİȚΝĲȘȞΝαπαȓĲȘıȘΝĲȘȢΝ

ȣȚȠșȑĲȘıȘȢΝİȞȩȢΝİȚįȚțȠȪΝȣπȠȜȠȖȚıĲȚțȠȪΝȝȠȞĲȑȜȠȣ, πȠȣΝșαΝȚțαȞȠπȠȚİȓΝĲȚȢΝαπαȚĲȒıİȚȢΝ

țαȚΝĲȠȣȢΝıĲȩȤȠȣȢΝĲȠȣΝıȣȞȩȜȠȣΝȒΝĲȦȞΝİȚįȚțȫȞΝȣπȠıȣȞȩȜȦȞΝİȞȩȢΝĳȠȡȑα,ΝȕȐıȘΝȝȚαȢΝ

ȖİȞȚțȒȢΝțαĲİȪșȣȞıȘȢ, İȞĲȩȢΝİȞȩȢΝαȞαȖȞȦȡȚıȝȑȞȠȣΝπȜαȚıȓȠȣέ 

ȂİΝαȣĲȩȞΝĲȠȞΝĲȡȩπȠΝįȪȞαĲαȚΝȞαΝįȘȝȚȠȣȡȖȘșİȓΝȑȞαΝİȚįȚțȐΝįȚαȝȠȡĳȦȝȑȞȠΝțαȚΝ

ıȣȖțİțȡȚȝȑȞȠΝ ȝȑĲȡȠ,Ν ȝİΝ ĲȠΝ ȠπȠȓȠΝ ȝπȠȡİȓ ȞαΝ țαĲαıĲİȓΝ ĲȠΝ πİȡȚȕαȜȜȠȞĲȚțȩΝ ȒΝ ȐȜȜȠΝ

απȠĲȪπȦȝαΝȝİĲȡȒıȚȝȠ,ΝıȣȖțȡȓıȚȝȠΝțαȚΝİțȝİĲαȜȜİȪıȚȝȠ,ΝȝİΝαȞαȖȦȖȒΝțαȚΝȑțĳȡαıȘΝ

ĲȘȢΝ țȐșİΝ įȡαıĲȘȡȚȩĲȘĲαȢΝ țαȚΝ ȤȡȒıȘȢ, ıĲȘȞΝ ȠȞĲȩĲȘĲαΝ İȞȩȢΝ ıĲȡαĲȚȦĲȚțȠȪΝ ĳȠȡȑαΝ

(ǹήǻ,Ν ǹήǺ, ȒΝ ȐȜȜȠȣΦ,Ν įȘȜαįȒΝ İȞȩȢΝ ıȪȞșİĲȠȣΝ ıȣȖțȡȠĲȒȝαĲȠȢΝ țαȚΝ ıȣȞȩȜȠȣΝ

įȚαįȚțαıȚȫȞ,ΝįȡȐıȘȢ,ΝıȣȝȕȓȦıȘȢ,ΝįȚαȕȓȦıȘȢΝțαȚΝıȣȞİȡȖαıȓαȢ.  

ǹȇȋǼȈΝȀǹΘȅȇǿȈȂȅȊ ȀǹǿΝǼȆǿȆǼǻǹΝǻǿǹȆǿȈȉǼȊȈǾȈ 

ȂİΝ įİįȠȝȑȞȠΝ ȩĲȚΝ ȘΝ πȠȜȚĲȚțȒΝ αİȡȠπȠȡȓα, ıȣȝȝİĲȑȤİȚΝ İπȓıȘȝαΝ ıĲȘΝ įȡȐıȘΝ

ȝİȓȦıȘȢ ĲȦȞΝİțπȠȝπȫȞΝCO2, İπȚȜȑȖİĲαȚ ȦȢΝȕȐıȘΝπȡȩĲȣπȠ ȖȚαΝĲȘȞ αȞȐȜȣıȘΝĲȦȞΝ

αȡȤȫȞΝțαȚΝĲȠȣΝĲȡȩπȠȣ, ȝİΝĲȠȞΝȠπȠȓȠΝįȪȞαĲαȚΝȞαΝȝİĲȡȘșȠȪȞΝȠȚΝİțπȠȝπȑȢ, ȫıĲİΝȞα 

țαșȠȡȚıĲİȓΝĲȠΝπȜαȓıȚȠΝĲȦȞΝİȞİȡȖİȚȫȞ, πȠȣΝșαΝȠįȘȖȒıȠȣȞΝαπȩΝĲȘȞΝțαĲαȖȡαĳȒΝțαȚΝ

ĲȠȞΝȑȜİȖȤȠ, ıĲȘȞΝȠȣįİĲİȡȠπȠȓȘıȘέΝ 

ȉȠΝ πȡȠȕȐįȚıȝα ȑȤİȚΝ ȘΝ ρσIΝ υurope47,Ν παȡȑȤȠȞĲαȢΝ ȑȞαΝ țȠȚȞȩΝ πȜαȓıȚȠΝ ıĲȘΝ

įȚαȤİȓȡȚıȘΝCO2, ȝİΝȝİĲȡȒıȚȝİȢ șȑıİȚȢΝıĲȩȤȠȣȢ,ΝıȪȝĳȦȞαΝȝİΝĲȠΝπȡȩȖȡαȝȝα Airport 

Carbon Accreditation - ACA48, ĲȠΝ ȠπȠȓȠ ȑȤİȚΝ İȖțȡȚșİȓΝ țαȚΝ İȓȞαȚΝ İπȚıȒȝȦȢΝ

αȞαȖȞȦȡȚıȝȑȞȠ,ΝαπȩΝȝȚαΝıİȚȡȐΝıȘȝαȞĲȚțȫȞΝǻȚİșȞȫȞΝșİıȝȚțȫȞΝȠȡȖȐȞȦȞ,ΝȕαıȓȗİĲαȚΝ

ıİΝ ȣπȐȡȤȠȣıİȢΝ πȡαțĲȚțȑȢΝ ǹήǻΝ țαȚΝ ıİΝ įȚİșȞȫȢΝ αȞαȖȞȦȡȚıȝȑȞαΝ πȡȩĲȣπα,Ν πȠȣΝ

ıȣȞȠįİȪȠȞĲαȚΝ απȩΝ ȜİπĲȠȝİȡȒΝ ĲİȤȞȚțȒΝ țαșȠįȒȖȘıȘ,Ν ĲαțĲȚțȐΝ İȞȘȝİȡȦȝȑȞȘ,Ν ȖȚαΝ ĲȘΝ

įȚαıĳȐȜȚıȘΝĲȘȢΝıȣȞȑȤİȚαȢΝțαȚΝĲȘȢΝıȣȞȐĳİȚαȢ,ΝȝİΝαπȫĲİȡȠΝıĲȩȤȠΝĲȘȞΝȠȣįİĲİȡȩĲȘĲαΝ

ĲȠȣΝȐȞșȡαțαΝȖȚαΝĲȠΝįȓțĲȣȠΝĲȦȞΝαİȡȠȜȚȝȑȞȦȞΝĲȘȢΝǼȣȡȫπȘȢέ 
                                            

47 Airport Council International - ACI EUROPE ǻȚİșȞȑȢ ȈȣȝȕȠȪȜȚȠ ǹİȡȠȜȚȝȑȞȦȞ, ǼȣȡȫπȘȢέΝǾ 
ȑȞȦıȘ ĲȦȞ ǹήǻ ĲȠȣ țȩıȝȠȣ, ȝİΝπȡȦĲαȡȤȚțȩΝıțȠπȩ ĲȘȞ πȡȠȫșȘıȘΝĲȦȞΝıȣȝĳİȡȩȞĲȦȞΝĲȦȞΝǹήǻ țαȚΝ
ĲȘȞΝ πȡȠαȖȦȖȒΝ ĲȘȢ İπαȖȖİȜȝαĲȚțȒȢ αȡȚıĲİȓαȢ ıĲȠȞΝ ĲȠȝȑαΝ ĲȘȢΝ įȚαȤİȓȡȚıȘȢΝ țαȚΝ İțȝİĲȐȜȜİȣıȘȢΝ ĲȠȣΝ
αİȡȠȜȚȝȑȞαέΝǾΝĳȦȞȒΝ ĲȦȞΝ İȣȡȦπαȧțȫȞΝαİȡȠȜȚȝȑȞȦȞ,Ν αȞĲȚπȡȠıȦπİȪȠȞĲαȢΝπȐȞȦΝαπȩΝδείΝǹήǻ ıİΝ
δδΝİȣȡȦπαȧțȐΝțȡȐĲȘΝȝȑȜȘ,ΝȝİΝįȚαțȓȞȘıȘΝĲȠȣΝιίΝĲȘȢΝİȝπȠȡȚțȒȢΝİȞαȑȡȚαȢΝțȣțȜȠĳȠȡȓαȢΝǼU. 

48 ǼπȓıȘȝαΝαπȠįİțĲȩ απȩΝ ĲȘȞΝǼȣȡȦπαȧțȒΝǻȚȐıțİȥȘΝȆȠȜȚĲȚțȒȢΝǹİȡȠπȠȡȓαȢΝ ΥEuropean Civil 
Aviation Conference - ECAC), ĲȠΝ EUROCONTROL țαȚΝ ȣπȠıĲȘȡȓȗİĲαȚΝ απȩΝ ĲȠȞΝ Iσρη,Ν țαȚΝ ĲȠΝ
ȆȡȩȖȡαȝȝαΝ ĲȦȞΝ ǾȞȦȝȑȞȦȞΝ ǼșȞȫȞΝ ȖȚαΝ ĲȠΝ ȆİȡȚȕȐȜȜȠȞΝ ΥUnited Nations Environment Program - 
UNEP). 
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ȆȡȩțİȚĲαȚΝ ȖȚαΝ ȝȚαΝ İșİȜȠȞĲȚțȒ, αȜȜȐΝ ȠȣıȚαıĲȚțȒΝ țαȚΝ ȕαıȚțȒΝ șİıȝȚțȒΝ

ıȣȝȝİĲȠȤȒ, ȝȑıȦΝ ĲȘȢΝ ȠπȠȓαȢΝ ĲαΝ ǹήǻ, αțȠȜȠȣșȠȪȞΝ İȞȚαȓα, țȠȚȞȒ πȠȜȚĲȚțȒΝ țαȚΝ

πȜαȓıȚȠ, ȖȚαΝ ĲȘΝ ȝȑĲȡȘıȘ,Ν ĲȘȞΝ ȣπȠȕȠȜȒΝ İțșȑıİȦȞΝ țαȚΝ ĲȘΝ ȝİȓȦıȘΝ ĲȦȞΝ İțπȠȝπȫȞ 

CO2, αȟȚȠȜȠȖȫȞĲαȢΝ țαȚΝ αȞαȖȞȦȡȓȗȠȞĲαȢ, ĲȚȢΝ πȡȠıπȐșİȚİȢΝ ĲȦȞΝ αİȡȠȜȚȝȑȞȦȞ, ȖȚαΝ

ĲȠȞΝ ȐȝİıȠΝ ȑȜİȖȤȠΝ țαȚΝ ĲȘΝ ıȣȝȕȠȜȒ, ȝİΝ țαĲȐȜȜȘȜİȢΝ įȚαįȚțαıȓİȢΝ įȚαȤİȓȡȚıȘȢΝ

įȣȞαĲȠĲȒĲȦȞ.  

ȉȠΝ πȡȩȖȡαȝȝαΝ αȞαȖȞȦȡȓȗİȚΝ įȘȝȠıȓȦȢ, αİȡȠȜȚȝȑȞİȢΝ πȠȣΝ ıȣȝȝİĲȑȤȠȣȞΝ ȝİΝ

ĲȘȞΝțαȜȪĲİȡȘΝπȡαțĲȚțȒΝįȚαȤİȓȡȚıȘȢΝĲȠȣΝȐȞșȡαțα,ΝȝȑıȦΝĲİııȐȡȦȞΝΥδΦΝπȡȠȠįİȣĲȚțȐΝ

įȪıțȠȜȦȞΝİπȓπİįȦȞΝαπȠȞȠȝȒȢΝįȚαπȓıĲİȣıȘȢ,ΝπȠȣΝĲȠΝțαșȑȞαΝαπαȚĲİȓΝαȪȟȘıȘΝĲȠȣΝ

ȕαșȝȠȪΝ țαȚΝ ĲȦȞΝ İπȚπȑįȦȞΝ ĲȘȢΝ įȑıȝİȣıȘȢ, απȩ ĲȠȞΝ țİȞĲȡȚțȩΝ ĳȠȡȑαΝ țαȚΝ ĲȦȞΝ

İĲαȚȡİȚȫȞ,ΝπȠȣΝįȡαıĲȘȡȚȠπȠȚȠȪȞĲαȚΝıĲȠȞΝİțȐıĲȠĲİΝαİȡȠȜȚȝȑȞα,ΝȝİΝĲȘȞΝȣπȠȤȡȑȦıȘΝ

įȘȝȠıȓİȣıȘȢ ĲȦȞΝ απȠĲİȜİıȝȐĲȦȞ,Ν ȫıĲİΝ ȞαΝ İȓȞαȚΝ ıĲȘΝ įȚȐșİıȘΝ ĲȠȣΝ țȠȚȞȠȪέΝ ǾΝ

ȣȜȠπȠȓȘıȘΝİȜȑȖȤİĲαȚΝıİΝİĲȒıȚαΝȕȐıȘ απȩΝįȚİșȞȒΝİĲαȚȡİȓα ȈȣȝȕȠȪȜȦȞ (įȚȠȡȚȗȩȝİȞȘ 

απȩΝĲȘȞΝACI-Europe),ΝȖȚαΝĲȘȞΝİπȚȕȠȜȒΝĲȦȞΝțȡȚĲȘȡȓȦȞΝįȚαπȓıĲİȣıȘȢΝțαȚΝĲȠȞΝȑȜİȖȤȠΝ

ĲȦȞΝİțșȑıİȦȞ,ΝıȤİĲȚțȐΝȝİΝĲȘȞΝαπȠĲȪπȦıȘΝțαȚΝĲȚȢΝİȟİȜȓȟİȚȢΝĲȠȣΝπȡȠȖȡȐȝȝαĲȠȢ.  

ȉαΝȕαıȚțȐΝȤαȡαțĲȘȡȚıĲȚțȐΝĲȠȣ, ȦȢΝĲȠΝπȡȩĲȣπȠΝαȞαĳȠȡȐȢΝĲȠȣΝțȜȐįȠȣΝȖȚαΝĲȘΝ

ȤαȡĲȠȖȡȐĳȘıȘΝ țαȚΝ įȚαȤİȓȡȚıȘΝ ĲȠȣΝ ȐȞșȡαțαΝ ıİΝ ǹήǻ, İȓȞαȚΝ ĲαΝ ȣȥȘȜȐΝ İπȓπİįαΝ

įȑıȝİȣıȘȢΝ ȖȚαΝ ĲȘΝ ȝİȓȦıȘΝ İțπȠȝπȫȞ,Ν ȘΝ ıȣȖțİțȡȚȝȑȞȘΝ țαȚΝ İȚįȚțȒΝ ıĲȠȤȠșȑĲȘıȘΝ

İțȐıĲȠȣΝ αİȡȠȜȚȝȑȞαΝ ıĲȘΝ ȝİȓȦıȘ,Ν ȘΝ ȣπȠȤȡİȦĲȚțȒΝ αȞαĳȠȡȐΝ ĲȠȣΝ ση2 țαȚΝ ȘΝ

πȡȠαȚȡİĲȚțȒΝȒΝİșİȜȠȞĲȚțȒΝĲȦȞΝȐȜȜȦȞΝαİȡȓȦȞ,ΝȠΝıİȕαıȝȩȢΝĲȠȣΝȆȡȦĲȠțȩȜȜȠȣΝțαȚΝȘ 

απȠįȠȤȒΝĲȠȣΝISηΝ1δίζδ-149,ΝȘΝπȡȠıαȡȝȠıȝȑȞȘΝțαșȠįȒȖȘıȘΝȝİΝȚțαȞȩĲȘĲαΝțȠȚȞȒȢ,Ν

İȞȚαȓαȢΝ țαȚΝ țαșȠȜȚțȒȢΝ İĳαȡȝȠȖȒȢΝ țαȚΝ ĲȑȜȠȢΝ ȘΝ πȚıĲȠπȠȓȘıȘΝ απȩΝ αȞİȟȐȡĲȘĲȠ, 

αȟȚȩπȚıĲȠ țαȚΝαπȠįİțĲȩΝ ĲȡȓĲȠΝȝȑȜȠȢ, ȝİΝıȣȖțİțȡȚȝȑȞİȢΝαπαȚĲȒıİȚȢέ ȂİΝαȣĲȩȞΝ ĲȠȞΝ

ĲȡȩπȠΝĲȠΝACA50, αȞαȖȞȦȡȓȗİȚ țαȚ πȚıĲȠπȠȚİȓ ĲȚȢΝπȡȠıπȐșİȚİȢ ĲȦȞΝαİȡȠȜȚȝȑȞȦȞ ȖȚαΝ

ĲȘΝįȚαȤİȓȡȚıȘΝțαȚ ĲȘΝȝİȓȦıȘ ĲȦȞΝİțπȠȝπȫȞ ĲȠȣȢ,ΝİțĲİȜȫȞĲαȢΝįȚαπȓıĲİȣıȘ, ȝİΝĲȘȞΝ

İĳαȡȝȠȖȒΝĲȦȞΝĲİııȐȡȦȞ İπȚπȑįȦȞ πȚıĲȠπȠȓȘıȘȢ,ΝπȠȣ αțȠȜȠȪșȦȢΝαȞαȜȪȠȞĲαȚ.  

                                            
49 International Standard (ISO). ǻȚİșȞȑȢΝ ȆȡȩĲȣπȠΝ ȖȚαΝ ǼțπȠȝπȑȢΝ ǹİȡȓȦȞΝ ΘİȡȝȠțȘπȓȠȣέΝ

ȆȡȠįȚαȖȡαĳȒΝ ȖȚαΝ ĲȘȞΝ πȠıȠĲȚțȠπȠȓȘıȘ,Ν παȡαțȠȜȠȪșȘıȘΝ țαȚΝ αȞαĳȠȡȐΝ ĲȦȞΝ İțπȠȝπȫȞΝ țαȚΝ
απȠȡȡȠĳȒıİȦȞέΝǲȖțȡȚıȘ ȖȚα įȚİșȞȒ ȤȡȒıȘ ȂȐȡĲȚȠȢ 2006. ISO 14064, International Standard for 
GHG Emissions Inventories and Verification, 16th Annual International Emissions Inventory 26 
April 2007, (ıİȜ. 3-18). 

50 ACA, is a voluntary program through which airports follow a common framework for the 
measurement, reporting and reduction of their carbon emissions to becoming carbon neutral. 
Airports Council International (ACI), World Environment Standing Committee, Guidance Manual: 
Airport Greenhouse Gas Emissions Management 1st Edition, November 2009. 
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ȋαȡĲȠγȡȐĳȘıȘΝ 

ǹπȠĲİȜİȓΝ ĲȠΝ πȡȫĲȠΝ ıĲȐįȚȠ, ȩπȠȣ ȖȓȞİĲαȚΝ țαĲαȖȡαĳȒΝ ȩȜȦȞΝ ĲȦȞΝ

įȡαıĲȘȡȚȠĲȒĲȦȞΝ πȠȣΝ șαΝ ıȣȝȝİĲȑȤȠȣȞΝ ıĲȠΝ ıȤȑįȚȠΝ απȠȖȡαĳȒȢΝ țαȚ απαȚĲİȓΝ ĲȘΝ

ȝȑĲȡȘıȘΝ ĲȠȣΝ απȠĲȣπȫȝαĲȠȢΝ ȐȞșȡαțα. ΓȚαΝ ȞαΝ İπȚĲİȣȤșİȓΝ ĲȠΝ İπȓπİįȠΝ αȣĲȩΝ ĲȘȢΝ

įȚαπȓıĲİȣıȘȢ,Ν șαΝ πȡȑπİȚΝ ȞαΝ țαșȠȡȚıĲȠȪȞΝ ĲȠΝ ȜİȚĲȠȣȡȖȚțȩΝ țαȚΝ İπȚȤİȚȡȘıȚαțȩΝ ȩȡȚȠ 

ĲȠȣΝαİȡȠȜȚȝȑȞαΝțαȚΝȠȚ πȘȖȑȢΝĲȦȞΝİțπȠȝπȫȞΝİȞĲȩȢΝĲȠȣ İπȚπȑįȠȣ, ıȪȝĳȦȞαΝȝİΝĲȘȞΝ

țαĲȘȖȠȡȚȠπȠȓȘıȘΝĲȦȞ πȘȖȫȞΝπȡȠȑȜİȣıȘȢ İțπȠȝπȫȞ ıİ πİįȓα, ȩπȦȢΝȠȡȓȗİĲαȚΝıĲȠΝ

ȆȡȦĲȩțȠȜȜȠέΝȈȣȜȜȠȖȒΝ ĲȦȞΝįİįȠȝȑȞȦȞΝțαȚΝ ȣπȠȜȠȖȚıȝȩȢ ĲȦȞΝ İĲȒıȚȦȞΝ İțπȠȝπȫȞΝ

CO2, ĲȠȣ πȡȠȘȖȠȪȝİȞȠȣ ȑĲȠȣȢ, ȖȚΝαȣĲȑȢΝ ĲȚȢΝπȘȖȑȢ țαȚΝıȪȞĲαȟȘΝıȤİĲȚțȒȢΝȑțșİıȘȢέΝ

ǼȞįİȜİȤȒȢΝȑȜİȖȤȠȢ, απȩΝαȞİȟȐȡĲȘĲȠΝĲȡȓĲȠΝȝȑȡȠȢ, ȖȚαΝȞαΝİπαȜȘșİȪıİȚΝĲȘȞΝȑțșİıȘ, 

πȡȚȞΝ απȩΝ ĲȘȞΝ ȣπȠȕȠȜȒΝ ĲȘȢΝ țαȚ ȞαΝ İȟαıĳαȜȓıİȚΝ ȩĲȚΝ ȠΝ ȣπȠȜȠȖȚıȝȩȢΝ ĲȠȣΝ

απȠĲȣπȫȝαĲȠȢΝ ȐȞșȡαțα, İȓȞαȚΝ ıȪȝĳȦȞαΝ ȝİΝ ĲȚȢΝ απαȚĲȒıİȚȢΝ ĲȘȢ įȚαπȓıĲİȣıȘȢ țαȚΝ

ĲȠȣΝISηΝ1δίζδ.51  

ȈĲȘȞΝπȡȫĲȘΝĳȐıȘΝțαȚΝȝİΝαȣĲȩȞ ĲȠȞΝĲȡȩπȠΝȖȓȞİĲαȚΝțαĲαȞȠȘĲȩΝțαȚΝȝİĲȡȒıȚȝȠ, 

πȩıȠΝ ȐȞșȡαțαΝ İțπȑȝπİȚΝ ĲȠΝ ǹήǻ țȐșİΝ ȤȡȩȞȠ, απȩΝ πȠȚİȢ įȡαıĲȘȡȚȩĲȘĲİȢ țαȚΝ

ȜİȚĲȠȣȡȖȓİȢ, πȡȠțİȚȝȑȞȠȣΝȞαΝıȣȞĲαȤșİȓΝĲȠΝıȤȑįȚȠΝįȡȐıȘȢ-πİȡȚȠȡȚıȝȠȪέΝǾΝȝȑĲȡȘıȘΝ

ȝπȠȡİȓΝȞαΝȖȓȞİȚΝαπȩΝĲȠȞΝαİȡȠȜȚȝȑȞα, İπȚțȠȣȡȠȪȝİȞȠȢ απȩΝĲȠȞΝȠįȘȖȩΝțαșȠįȒȖȘıȘȢ 

ĲȘȢΝįȚαπȓıĲİȣıȘȢ, ȒΝȝİ αȓĲȘȝα ȣπȠıĲȒȡȚȟȘȢ, απȩΝİȟİȚįȚțİȣȝȑȞȘ ıĲȠΝȤȫȡȠΝİĲαȚȡİȓα.  

ȂİȓωıȘ  

ȉȠΝ įİȪĲİȡȠΝ ıĲȐįȚȠ, απαȚĲİȓΝ ĲȘΝ įȚαȤİȓȡȚıȘΝ ĲȠȣΝ ȐȞșȡαțα, ȝİΝ απȩįİȚȟȘ ĲȘȞΝ

πȡȩȠįȠΝαπȩΝĲȠΝıȤİįȚαıȝȩΝțαȚΝĲȘΝįȡȐıȘ, ȖȚαΝȝİȓȦıȘΝĲȠȣΝİȞΝȜȩȖȦΝαπȠĲȣπȫȝαĲȠȢέΝ

ǾΝ İπȓĲİȣȟȘΝ αȣĲȠȪΝ ĲȠȣΝ İπȚπȑįȠȣΝ ĲȘȢΝ įȚαπȓıĲİȣıȘȢ, πȡȠȨπȠșȑĲİȚΝ ȞαΝ ȑȤȠȣȞΝ

İțπȜȘȡȦșİȓΝȩȜİȢΝȠȚ απαȚĲȒıİȚȢΝĲȠȣΝπȡȠȘȖȠȪȝİȞȠȣΝıĲαįȓȠȣ,ΝȖȚαΝ ĲȘΝıȣȞȑȤȚıȘΝĲȦȞΝ

πȡȠıπαșİȚȫȞΝαπȩțĲȘıȘȢ ĲȘȢ İπȩȝİȞȘȢ įȚαπȓıĲİȣıȘȢέ52 ǼȞΝıȣȞİȤİȓα, παȡȑȤȠȞĲαȚΝ

απȠįİȚțĲȚțȐΝıĲȠȚȤİȓαΝțαȚΝİπİȟȘȖȠȪȞĲαȚΝȠȚΝαπȠĲİȜİıȝαĲȚțȑȢΝįȚαįȚțαıȓİȢΝįȚαȤİȓȡȚıȘȢΝ

ĲȠȣΝ ȐȞșȡαțα,Ν ıȣȝπİȡȚȜαȝȕαȞȠȝȑȞȠȣΝ țαȚΝ ĲȠȣΝ țαșȠȡȚıȝȠȪΝ ĲȦȞΝıȤİĲȚțȫȞΝıĲȩȤȦȞ,Ν

ȫıĲİΝ ȘΝ ȝİȓȦıȘΝ ĲȠȣΝ απȠĲȣπȫȝαĲȠȢΝ ȞαΝ ȑȤİȚΝ πȡȠțȪȥİȚ, απȩΝ ĲȘȞΝ αȞȐȜȣıȘΝ ĲȦȞΝ

ıĲȠȚȤİȓȦȞΝțαȚΝĲȘȞΝαπȠĲİȜİıȝαĲȚțȒΝįȡȐıȘΝπȡȠıπαșİȚȫȞΝπȡȠȘȖȠȪȝİȞȦȞΝİĲȫȞέ 
                                            

51 Ibid, (ıİȜ.12-15). And ρirportsΝσouncilΝInternationalΝΥρσIΦΝυurope,ΝρnΝηutlookΝforΝυurope‘sΝ
Airports, Facing the Challenges of the 21st Century. January 2011. 

52 Ibid, ΥıİȜέ1δ-16). And European Commission, Climate Action, Reducing emissions from 
aviation. 
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Ǿ įȚαįȚțαıȓαΝ αȣĲȒ, İȓȞαȚ ȘΝ įȚαȤİȓȡȚıȘΝ ĲȠȣΝ ȐȞșȡαțαΝ țαȚΝ πİȡȚȜαȝȕȐȞİȚΝ ȑȞαΝ

İȣȡȪΝĳȐıȝαΝȝȑĲȡȦȞ,ΝȝİΝĲαΝȠπȠȓαΝȑȞαȢΝαİȡȠȜȚȝȑȞαȢΝαπȠįİȚțȞȪİȚΝȩĲȚΝȑȤİȚΝİȞİȡȖȒıİȚΝ

ıȣȖțȡȠĲȘȝȑȞαΝțαȚΝțȐĲȦΝαπȩΝȝȚαΝȣπİȪșȣȞȘΝαȡȤȒ, ȖȚαΝĲαΝȗȘĲȒȝαĲαΝĲȘȢΝțȜȚȝαĲȚțȒȢΝ

αȜȜαȖȒȢ,Ν ĲȠȣΝ ȐȞșȡαțαΝ țαȚΝ ĲȘȢΝ İȞȑȡȖİȚαȢ,Ν İĳαȡȝȩȗȠȞĲαȢΝ πȠȜȚĲȚțȒΝ ȤαȝȘȜȠȪΝ

ȐȞșȡαțαΝțαȚΝȤαȝȘȜȒȢΝİȞȑȡȖİȚαȢέΝ 

ǼπȚπȜȑȠȞ,Ν İπȚțȠȚȞȦȞİȓΝ ĲȘȞΝ απȩįȠıȘΝ ĲȦȞΝ İțπȠȝπȫȞΝ ıĲαΝ İȞįȚαĳİȡȩȝİȞαΝ

ȝȑȡȘ,Ν įȚαșȑĲİȚΝ įȚαįȚțαıȓİȢΝ ȖȚαΝ ĲȘȞΝ πȡȠİĲȠȚȝαıȓαΝ țαȚΝ ĲȠȞΝ ȑȜİȖȤȠΝ ȝȚαȢΝ αțȡȚȕȠȪȢΝ

απȠȖȡαĳȒȢΝ απȠĲȪπȦıȘȢΝ ĲȠȣΝ ȐȞșȡαțα, ȝİΝ ȠȡșȑȢΝ țαĲαȖȡαĳȑȢΝ ĲȘȢΝ țαĲαȞȐȜȦıȘȢΝ

ĲȦȞΝ țαȣıȓȝȦȞΝ țαȚΝ ĲȘȢΝ İȞȑȡȖİȚαȢ,Ν șȑĲİȚ ȡİαȜȚıĲȚțȠȪȢΝ ıĲȩȤȠȣȢΝ ȝİȓȦıȘȢ,Ν İțπȠȞİȓ 

πȡȠȖȡȐȝȝαĲαΝ țαȚΝ įȚαșȑĲİȚΝ ȝȘȤαȞȚıȝȠȪȢΝ İȜȑȖȤȠȣ, ȖȚαΝ ȞαΝ İȟαıĳαȜȓȗİȚ ĲȘȞΝ

İȜαȤȚıĲȠπȠȓȘıȘΝĲȦȞΝİțπȠȝπȫȞΝȝİΝπȡȐȟİȚȢ,Ν ȜαȝȕȐȞİȚΝȣπȩȥȘΝĲȚȢΝ İπȚπĲȫıİȚȢΝ ĲȦȞΝ

İțπȠȝπȫȞΝıĲȚȢΝİπİȞįȪıİȚȢ, αȞαȜαȝȕȐȞİȚΝĲȘȞΝțαĲȐȡĲȚıȘΝțαȚΝĲȘȞΝİȣαȚıșȘĲȠπȠȓȘıȘΝ

ĲȠȣΝ πȡȠıȦπȚțȠȪ, ıȤİĲȚțȐΝ ȝİΝ ĲȚȢΝ İțπȠȝπȑȢΝ țαȚΝ ĲȘȞΝ απαȚĲȠȪȝİȞȘΝ įȡȐıȘΝ țαȚΝ ȑȤİȚΝ

įȚαįȚțαıȓαΝαȣĲȩ-αȟȚȠȜȩȖȘıȘȢΝțαȚΝİȜȑȖȤȠȣ, πȡȠȩįȠȣΝțαȚΝȕİȜĲȓȦıȘȢέ  

ǺİȜĲȚıĲȠπȠȓȘıȘ  

ȉȠΝ İπȩȝİȞȠΝ ıĲȐįȚȠΝ ĲȘȢΝ ȕİȜĲȚıĲȠπȠȓȘıȘȢ, απαȚĲİȓΝ ĲȘȞΝ İȝπȜȠțȒΝ ĲȦȞΝ ĲȡȓĲȦȞΝ

ıĲȘΝȝİȓȦıȘΝĲȠȣΝαπȠĲȣπȫȝαĲȠȢΝȐȞșȡαțα. ȂİĲȐΝĲȘȞΝȚțαȞȠπȠȓȘıȘΝĲȘȢΝİțπȜȒȡȦıȘȢ 

ȩȜȦȞΝ ĲȦȞ απαȚĲȒıİȦȞΝ ĲȦȞΝ įȪȠΝ πȡȠȘȖȠȪȝİȞȦȞΝ ıĲαįȓȦȞ,Ν ȘΝ ȕİȜĲȚıĲȠπȠȓȘıȘΝ

İπȚĲȣȖȤȐȞİĲαȚ,Ν παȡȠȣıȚȐȗȠȞĲαȢΝ απȠįİȚțĲȚțȐΝ ıĲȠȚȤİȓαΝ įȡȐıȘȢΝ ȖȚαΝ ĲȘΝ ȝİȓȦıȘΝ

İțπȠȝπȫȞΝαπȩΝ ĲȘȞΝ İȝπȜȠțȒ ȝİΝ ĲȠȣȢΝ ĲȡȓĲȠȣȢΝĳȠȡİȓȢΝıĲȘȞ İȣȡȪĲİȡȘΝπİȡȚȠȤȒ ĲȠȣΝ

ǹήǻ,ΝπȠȣΝπȡȠȑțȣȥİΝȝİΝĲȘΝįȚİȪȡȣȞıȘΝĲȠȣ πİįȓȠȣ İĳαȡȝȠȖȒȢΝĲȠȣΝαπȠĲȣπȫȝαĲȠȢ, 

ȫıĲİΝȞαΝıȣȝπİȡȚȜȘĳșȠȪȞΝπȡȠȢΝȝȑĲȡȘıȘΝțαȚΝİπȚπȜȑȠȞΝİțπȠȝπȑȢΝαπȩΝĲȠΝ3Ƞ πİįȓȠ, 

ĲȠΝȠπȠȓȠ πİȡȚȜαȝȕȐȞİȚ İțπȠȝπȑȢΝαπȩΝĲȠȞΝțȪțȜȠΝπȡȠıȖİȓȦıȘȢ/απȠȖİȓȦıȘȢ ǹήΦ,Ν

απȩΝ ĲȚȢΝ țȚȞȒıİȚȢ πȡȩıȕαıȘȢ απȩΝ țαȚΝ πȡȠȢΝ ĲȠΝ ǹήǻ ȖȚαΝ ĲȠȣȢΝ İπȚȕȐĲİȢΝ țαȚΝ ĲȠΝ

πȡȠıȦπȚțȩ,ΝαπȩΝİπȚȤİȚȡȘıȚαțȑȢ ȝİĲαțȚȞȒıİȚȢ πȡȠıȦπȚțȠȪ țαȚΝαπȩΝȠπȠȚİıįȒπȠĲİΝ

ȐȜȜİȢΝįȡαıĲȘȡȚȩĲȘĲİȢ, πȠȣΝȑȤȠȣȞΝİπȚȜİȖİȓΝȞαΝıȣȝπİȡȚȜȘĳșȠȪȞ.53  

ȉαΝ ǹήǻ ȕαıȓȗȠȞĲαȚΝ ıĲȘ ıȣȞİȡȖαıȓαΝ ȝİΝ αİȡȠπȠȡȚțȑȢΝ İĲαȚȡİȓİȢ, παȡȩȤȠȣȢΝ

ȣπȘȡİıȚȫȞΝ(ĲȡȓĲȠȚ) țαȚΝİπȓȖİȚαȢ İȟȣπȘȡȑĲȘıȘȢ ıĲȠΝȤȫȡȠΝĲȠȣȢ,ΝȣπȘȡİıȓİȢΝįȘȜαįȒΝ

πȠȣΝ İțπȑȝπȠȣȞΝ ȐȞșȡαțα,Ν țαșȚıĲȫȞĲαȢΝ ĲȘȞΝ İȝπȜȠțȒΝ ĲȠȣȢΝ ıĲȘΝ ıȣȞȠȜȚțȒΝ ȝİȓȦıȘΝ
                                            

53 Ibid, (ıİȜ. 17-19). And ACI Europe, Airport Carbon Accreditation, More airports actively 
working on active carbon reduction, 13 March 2013. 
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ĲȠȣΝαπȠĲȣπȫȝαĲȠȢΝαπαȡαȓĲȘĲȘέ ǺαıȚțȑȢΝįȡȐıİȚȢΝıĲȠΝıĲȐįȚȠΝαȣĲȩΝπİȡȚȜαȝȕȐȞȠȣȞ,Ν

ĲȘȞΝ αȞαȖȞȫȡȚıȘΝ țαȚΝ țαĲȘȖȠȡȚȠπȠȓȘıȘΝ ȩıȠΝ ĲȠΝ įȣȞαĲȩȞΝ πİȡȚııȩĲİȡȦȞ απȩΝ ĲȠȣȢΝ

İȝπȜİțȩȝİȞȠȣȢΝ ȝİ ĲȠΝ ǹήǻ, ȖȚαΝ ȞαΝ țαșȠįȘȖȘșȠȪȞΝ țαȚΝ ȞαΝ İȞİȡȖȠπȠȚȘșȠȪȞ,Ν ĲȘȞ 

țαĲαȞȠȝȒΝıαĳȫȞΝȡȩȜȦȞΝ țαȚΝ αȡȝȠįȚȠĲȒĲȦȞ, ȖȚαΝ ĲȘȞΝ İȝπȜȠțȒΝ țαȚΝ ĲȘΝįȚİȣțȩȜȣȞıȘΝ

ĲȦȞΝ İĲαȚȡȚțȫȞΝ ıȤȑıİȦȞΝ ȝİΝ ĲȠȣȢΝ ȕαıȚțȠȪȢΝ İȞįȚαĳİȡȩȝİȞȠȣȢΝ ĳȠȡİȓȢ,Ν ĲȘȞΝ παȡȠȤȒΝ

ȜİπĲȠȝİȡİȚȫȞΝİțπαȓįİȣıȘȢΝțαȚΝİπȚțȠȚȞȦȞȓαȢΝțαȚΝȑȞαΝıαĳȑȢΝıȤȑįȚȠΝİĳαȡȝȠȖȒȢΝĲȘȢΝ

πȡȠȕȜİπȩȝİȞȘȢΝ πȡȠıȑȖȖȚıȘȢ țαȚΝ ıȣȞİȡȖαıȓαȢ, ıȣȝπİȡȚȜαȝȕαȞȠȝȑȞȦȞΝ ĲȦȞΝ

πȡȠĲİȚȞȩȝİȞȦȞΝįȡȐıİȦȞΝțαȚΝĲȦȞΝαπαȚĲȠȪȝİȞȦȞΝȤȡȠȞȠįȚαȖȡαȝȝȐĲȦȞ. 

ȅȣįİĲİȡȩĲȘĲα  

ȉȠΝĲȑĲαȡĲȠΝțαȚΝĲİȜİȣĲαȓȠΝıĲȐįȚȠ, απαȚĲİȓΝĲȘȞΝİȟȠȣįİĲȑȡȦıȘΝĲȦȞ ȣπȩȜȠȚπȦȞ 

ȐȝİıȦȞ İțπȠȝπȫȞΝĲȠȣΝȐȞșȡαțαΝȝİΝıȣȝȥȘĳȚıȝȩ,ΝπȠȣΝıȘȝαȓȞİȚΝȩĲȚΝȖȚαΝȞαΝĳĲȐıİȚΝ

ȑȞαΝ ǹήǻ ıĲȠΝ αȞȫĲαĲȠΝ İπȓπİįȠΝ įȚαπȓıĲİȣıȘȢ,Ν șαΝ πȡȑπİȚΝ ȞαΝ αȞĲȚıĲαșȝȓıİȚΝ ĲȚȢΝ

ȣπİȡȕȐȜȜȠȣıİȢΝ İțπȠȝπȑȢΝ ĲȦȞΝ πİįȓȦȞΝ 1Ν Σ β,Ν πȠȣΝ ȝπȠȡİȓΝ ȞαΝ İȜȑȖȟİȚ,Ν

ȤȡȘıȚȝȠπȠȚȫȞĲαȢΝ įȚİșȞȫȢΝ αȞαȖȞȦȡȚıȝȑȞİȢΝ πȡαțĲȚțȑȢ,Ν αĳȠȪΝ ȕȑȕαȚαΝ ȑȤİȚΝ

İțπȜȘȡȫıİȚ ȩȜİȢΝ ĲȚȢΝπȡȠȘȖȠȪȝİȞİȢΝ απαȚĲȒıİȚȢ ĲȦȞΝπȡȠȘȖȠȪȝİȞȦȞΝıĲαįȓȦȞέΝȂİΝ

ȐȜȜαΝȜȩȖȚαΝπȡȑπİȚΝȞαΝĳĲȐıİȚΝıĲȘȞΝȠȣįİĲİȡȩĲȘĲαΝĲȠȣΝȐȞșȡαțα, πȠȣΝıȣȝȕαȓȞİȚ ȩĲαȞΝ

ȠȚΝțαșαȡȑȢΝİțπȠȝπȑȢΝįȚȠȟİȚįȓȠȣΝıİΝȑȞαȞΝȠȜȩțȜȘȡȠΝȤȡȩȞȠΝİȓȞαȚΝȝȘįȑȞΝΥįȘȜ. ĲȠΝǹήǻ 

απȠȡȡȠĳȐΝĲȘȞΝȓįȚαΝπȠıȩĲȘĲαΝCO2 πȠȣΝπαȡȐȖİȚΦ.54 ǾΝİπȓĲİȣȟȘΝĲȘȢΝȠȣįİĲİȡȩĲȘĲαȢΝ

ȐȞșȡαțαΝ ȖȚαΝ ȑȞαΝ ǹήǻ, İȓȞαȚΝ ıȤİįȩȞΝ ıİΝ ȩȜİȢΝ ĲȚȢΝ πİȡȚπĲȫıİȚȢΝ αįȪȞαĲȘ, ȤȦȡȓȢΝ

İȟȦĲİȡȚțȒΝ ȕȠȒșİȚα ȖȚαΝ ĲȘȞΝ αȞĲȚıĲȐșȝȚıȘ,Ν ȘΝ ȠπȠȓαΝ ȝİĲαĳȡȐȗİĲαȚΝ ȝİΝ ĲȘȞ παȡȠȤȒ 

țİĳαȜαȓȦȞΝ ȒΝ πȩȡȦȞ ıİΝ ȐȜȜαΝ ȑȡȖα, πȠȣ ȝİȚȫȞȠȣȞΝ ĲȠΝ CO2,Ν ȑĲıȚΝ ȫıĲİΝ ȞαΝ

αȞĲȚıĲαșȝȚıĲȠȪȞΝȠȚ İțπȠȝπȑȢ, πȠȣΝįİȞΝ İȓȞαȚΝıİΝșȑıȘΝȞαΝ İȟαȜİȚĳĲȠȪȞ. ȂȚαΝ ĲȑĲȠȚαΝ

πİȡȓπĲȦıȘΝİȓȞαȚΝȘΝαȞȐȜȘȥȘΝįαπȐȞȘȢ, ȖȚαΝȝȚαΝİȞİȡȖİȚαțȒ İȖțαĲȐıĲαıȘΝαȚȠȜȚțȒȢΝȒΝ

ȐȜȜȘȢΝ ĲȑĲȠȚαȢΝ ȝȠȡĳȒȢΝ İȞȑȡȖİȚαȢ,Ν ȘΝ ȠπȠȓαΝ αȞĲȚțαșȚıĲȐΝ ĲȘȞΝ țαȪıȘΝ ȐȞșȡαțαΝ ĲȦȞΝ

İȡȖȠıĲαıȓȦȞ παȡαȖȦȖȒȢΝȘȜİțĲȡȚțȒȢΝİȞȑȡȖİȚαȢ,ΝπȠȣΝȤȡȘıȚȝȠπȠȚİȓ.  

ȆǼȇǿΝǻȅȂȍȃΝȀǹǿΝȂǼΘȅǻȅȁȅΓǿȍȃ ȉȅȊΝǹȆȅȉȊȆȍȂǹȉȅȈ 

ȅΝ țαșȠȡȚıȝȩȢΝ ĲȦȞΝ αȡȤȫȞΝ țαȚΝ ĲαΝ İπȓπİįαΝ įȚαπȓıĲİȣıȘȢΝ įȚȑπȠȣȞ ĲȘΝ ıİȚȡȐΝ

πȠȣΝșαΝπȡȑπİȚΝȞαΝαțȠȜȠȣșȘșİȓ, αȜȜȐΝțαȚΝĲȠȞΝȠįȘȖȩ ȝİΝĲȠȞ ȠπȠȓȠ șαΝțαĲȠȡșȫıİȚ 

țαșȑȞαȢΝ απȩΝ ĲȠȣȢΝ İȞįȚαĳİȡȩȝİȞȠȣȢΝ ȞαΝ İȜȑȖȟİȚΝ ĲȚȢΝ įȡαıĲȘȡȚȩĲȘĲȑȢΝ ĲȠȣ, ȖȚαΝ ȞαΝ
                                            

54 Ibid, ΥıİȜέ1ι-22). And Airports Council International (ACI) Europe, Airport Carbon 
Accreditation, Annual Report 2012 - 2013, by WSP Environment and Energy, June 2013. 
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ȝİĲȡȒıİȚΝțαȚΝȞαΝȜȐȕİȚΝȝȑĲȡαΝπİȡȚȠȡȚıȝȠȪ ĲȦȞΝİțπȠȝπȫȞΝĲȠȣ, ȝİΝĲİȜȚțȩΝıĲȩȤȠΝĲȠΝ

ȠȣįȑĲİȡȠΝ ȚıȠȗȪȖȚȠΝ ĲȠȣΝ ȐȞșȡαțαέΝ ȉȠΝ ȝȠȞĲȑȜȠΝ ȣπȠȜȠȖȚıȝȠȪΝ įȓȞİȚΝ ĲȠȞΝ ĲȡȩπȠ,Ν ĲȚȢΝ

ıȣȞșȒțİȢ,Ν ĲȚȢΝ ıĲαșİȡȑȢΝ țαȚΝ ĲȚȢΝ ıȣȝĳȦȞȓİȢΝ πȠȣΝ απαȚĲȠȪȞĲαȚΝ țȐșİΝ ĳȠȡȐ, ȖȚαΝ ȞαΝ

ȖȓȞȠȣȞΝ ȝİĲȡȒıȚȝİȢΝ ȩȜİȢΝ ȒΝ ȩıİȢΝ įȡαıĲȘȡȚȩĲȘĲİȢΝ ıȣȝĳȦȞȘșȠȪȞ, πȠȣΝ παȡȐȖȠȣȞΝ

İțπȠȝπȑȢΝțαȚΝπȠȣΝȗȘĲİȓĲαȚΝȞαΝȝİȜİĲȘșȠȪȞ,ΝȞαΝİȜİȖȤșȠȪȞΝțαȚΝȞαΝπİȡȚȠȡȚıĲȠȪȞέ  

ȉα ȝȠȞĲȑȜα ȣπȠȜȠȖȚıȝȠȪ, țαĲαıțİȣȐȗȠȞĲαȚΝ αȞȐȜȠȖαΝ ȝİΝ ĲȠΝ ıțȠπȩΝ πȠȣΝ

ȑȤȠȣȞΝ ĲαȤșİȓΝ ȞαΝ ȣπȘȡİĲȒıȠȣȞΝ țαȚΝ ıȪȝĳȦȞαΝ ȝİΝ ĲȚȢΝ απαȚĲȒıİȚȢΝ αȣĲȠȪΝ πȠȣΝ Ĳα 

παȡαȖȖȑȜȞİȚ,Ν țαșȫȢ țαȚΝ ĲȘȞΝİȚįȚțȒΝȑțĲαıȘΝπȠȣΝαπαȚĲİȓĲαȚΝȒΝ ȗȘĲİȓĲαȚΝȞαΝ țαȜȪπĲİȚέ 

ȋȡȘıȚȝȠπȠȚȠȪȞĲαȚΝįȚȐĳȠȡİȢΝȝİșȠįȠȜȠȖȓİȢΝȖȚαΝțαșȑȞαΝȣπȠȜȠȖȚıȝȩ țαȚ İȟαȡĲȫȞĲαȚΝ

απȩΝπαȡȐȖȠȞĲİȢ,ΝȝİΝȕαıȚțȩĲİȡȠȣȢ, ĲȠΝİȓįȠȢ,ΝĲȘȞΝțαĲȘȖȠȡȓα,ΝĲαΝȤαȡαțĲȘȡȚıĲȚțȐ,ΝĲȠΝ

αȞĲȚțİȓȝİȞȠΝ įȡαıĲȘȡȚȠπȠȓȘıȘȢ,Ν ĲȘȞΝ țαȜȣπĲȩȝİȞȘΝ ȑțĲαıȘΝ țαȚΝ ĲȠȣȢΝ ĲȚșȑȝİȞȠȣȢΝ

ıĲȩȤȠȣȢ. ȉȠΝįİ ȣπȠȜȠȖȚıĲȚțȩΝȝȠȞĲȑȜȠΝαπȠĲȣπȫȝαĲȠȢ, ȑȤİȚΝȐȡȡȘțĲαΝıȣȞįİįİȝȑȞα, 

įȠȝȒ,Ν ȝİșȠįȠȜȠȖȓα țαȚΝ ȜȠȖȚıĲȚțȒΝ ȣπȠȜȠȖȚıȝȠȪ țαȚ παȡȑȤİȚ ĲİȜȚțȩΝ ȝİĲȡȒıȚȝȠΝ

απȠĲȑȜİıȝα,Ν ȝİΝ ĲȠΝ ȠπȠȓȠΝ İȟȐȖȠȞĲαȚ ĲαΝ απαȚĲȠȪȝİȞαΝ ıĲȠȚȤİȓα, ȖȚαΝ ĲȘȞΝ İțπȩȞȘıȘΝ

ȝİĲȑπİȚĲαΝĲȘȢΝıȣȞȠȜȚțȒȢΝȑțșİıȘȢέ 

ǾΝįȠȝȒΝ αĳȠȡȐΝıĲȠΝȠȡȖαȞȦĲȚțȩΝπȜαȓıȚȠ,Ν įȘȜαįȒΝıĲȠΝ ĲȚΝ șαΝ ıȣȝπİȡȚȜȘĳșİȓ 

țαȚΝπȠȚαΝıĲȠȚȤİȓαΝșαΝπȡȑπİȚΝȞαΝİȚıαȤșȠȪȞΝαȞȐΝİȓįȠȢ,ΝțαĲȐΝțαĲȘȖȠȡȓα,ΝαȞȐΝıĲȐįȚȠ,Ν

țαĲȐΝ ĳȐıȘΝ ȒΝ ȠĲȚįȒπȠĲİΝ ȐȜȜȠΝ απαȚĲİȓĲαȚ, ȝİΝ ĲȘȞΝ παȡȐȜȜȘȜȘΝ İȚıαȖȦȖȒΝ ȕαıȚțȫȞΝ

πȜȘȡȠĳȠȡȚȫȞ, ıȤİĲȚțȐΝ ȝİΝ ĲȠΝ αȞĲȚțİȓȝİȞȠ, ȑȡȖȠΝ ȒΝ įȡαıĲȘȡȚȩĲȘĲα, πȠȣΝ șαΝ

ıȣȝȝİĲȐıȤİȚΝıĲȘΝȝȑĲȡȘıȘέΝǹȣĲȩΝıȘȝαȓȞİȚΝȩĲȚΝȘ įȠȝȒΝĲȠȣΝȝȠȞĲȑȜȠȣ, İȟαȡĲȐĲαȚΝαπȩΝ

İȚįȚțȐ55 ıĲȠȚȤİȓα,ΝĲαΝȠπȠȓαΝİȓȞαȚΝȐȜȜαΝȖȚα ĲαΝǹήΦ56 țαȚΝȐȜȜαΝȩĲαȞ αĳȠȡȐ ıĲȠ ȑȡȖȠΝ

ȝȚαȢΝİȖțαĲȐıĲαıȘȢ ΥıĲαșİȡȒȢΝȒΝȐȜȜȘȢΝȝȠȡĳȒȢ), ȩπȠȣΝİțİȓ įȚαțȡȓȞȠȞĲαȚ țαȚΝȐȜȜİȢ 

ĳȐıİȚȢ ȣπȠȜȠȖȚıȝȠȪ, ȩπȦȢΝĲȘȢΝțαĲαıțİȣȒȢΝțαȚΝĲȘȢΝȜİȚĲȠȣȡȖȓαȢ57. 

                                            
55 ǹȞȐȜȠȖαΝȝİΝ ĲȠȞΝ ĲȪπȠ,Ν ĲȠȞΝαȡȚșȝȩΝțȚȞȘĲȒȡȦȞ,Ν ĲȠΝȤȡȘıȚȝȠπȠȚȠȪȝİȞȠΝțαȪıȚȝȠ,Ν ĲȚȢΝȤȦȡȚıĲȑȢΝ

ĳȐıİȚȢΝȒΝĲȘȞΝİȞȠπȠȚȘȝȑȞȘΝπĲȒıȘ,ΝπȠȣΝαĳȠȡȐΝıĲȠȞΝțȪțȜȠ țαȚΝĲȘΝȞαȣĲȚȜȓαΝĲȠȣΝΥπȜİȪıȘΝ- ȝİĲȐȕαıȘΦΝ
ȒΝ ĲȠΝ ıȪȞȠȜȠΝ ĲȦȞΝ ĳȐıİȦȞΝ ȝȚαȢΝ πĲȒıȘȢΝ ȝαȗȓΝ țέȐέ Federal Aviation Administration, Office of 
Environment and Energy, Aviation & Emissions - A Primer, January 2005, ΥıİȜέΝ1-22) țαȚΝȅǻǾΓǿǹΝ
βίίθή1ί1ήǼȀΝĲȠȣΝǼ. Ȁ. țαȚΝĲȠȣΝȈȣȝȕȠȣȜȓȠȣ,ΝȖȚαΝĲȘȞΝĲȡȠπȠπȠȓȘıȘΝĲȘȢΝȠįȘȖȓαȢΝβίίγήθηήǼȀΝȫıĲİΝȞαΝ
İȞĲαȤșȠȪȞΝȠȚΝαİȡȠπȠȡȚțȑȢΝįȡαıĲȘȡȚȩĲȘĲİȢΝıĲȠΝıȪıĲȘȝαΝİȝπȠȡȓαȢΝįȚțαȚȦȝȐĲȦȞΝİțπȠȝπȒȢΝαİȡȓȦȞΝ
șİȡȝȠțȘπȓȠȣΝİȞĲȩȢΝĲȘȢΝȀȠȚȞȩĲȘĲαȢ,ΝĲȘȢΝ1ιȘȢΝȃȠİȝȕȡȓȠȣΝβίίθέ 

56 Aircraft Emissions, Good Practice Guidance and Uncertainty Management in National 
Greenhouse Gas Inventories, 2005, (ıİȜ. 94-102). ǹπȠȖİȓȦıȘΝ – πȡȠıȖİȓȦıȘȢΝ ΥİțțȓȞȘıȘ - 
ĲȡȠȤȠįȡȩȝȘıȘ - ǹήΓ- ȐȞȠįȠȢΝ1ίίίm ήİȓıȠįȠȢΝ1ίίίm, πȡȠıȑȖȖȚıȘ,ΝȆήΓΝțαȚΝȉήǻΝȝȑȤȡȚΝțȡȐĲȘıȘΝȀήȉΦ. 

57 AFD Carbon Footprint Tool for projects, User‘s Guide and Methodology, Version 7
th
, 4/2011, 

(ıİȜ. 4-12). ΦȐıȘΝ țαĲαıțİȣȒȢ ΥİțπȠȝπȑȢΝ απȩΝ παȡαȖȦȖȒΝ įȠȝȚțȫȞΝ ȣȜȚțȫȞΝ țαȚΝ απαȚĲȠȪȝİȞȘΝ
İȞȑȡȖİȚαΝȖȚαΝțαĲαıțİȣȒΝțέȐέΦΝțαȚΝĳȐıȘΝȜİȚĲȠȣȡȖȓαȢΝΥțαĲαȞȐȜȦıȘΝİȞȑȡȖİȚαȢΝȖȚαΝȤȡȒıȘ,ΝȝİĲαțȚȞȒıİȚȢ,Ν
șȑȡȝαȞıȘ/ȥȪȟȘΝțέȐέΦέ 
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ǾΝ ȝİșȠįȠȜȠȖȓαΝ αĳȠȡȐΝ ıĲȠΝ πȫȢ, șαΝ ȖȓȞİȚΝ ȘΝ ȝȑĲȡȘıȘ,Ν αȞ,Ν πȩıȠȚ,Ν πȠȣΝ țαȚΝ

πȠȚȠȚΝıȣȞĲİȜİıĲȑȢΝșαΝȤȡȘıȚȝȠπȠȚȘșȠȪȞ,ΝțαșȫȢΝțαȚΝıĲȠȞΝĲȡȩπȠΝȣπȠȜȠȖȚıȝȠȪΝαȞȐΝ

αȞĲȚțİȓȝİȞȠ,ΝĲȝȒȝα,ΝİȓįȠȢΝțαȚΝȩĲȚΝȐȜȜȠΝαπαȚĲİȓĲαȚΝαπȩΝαȣĲȒέΝȉαΝȤαȡαțĲȘȡȚıĲȚțȐΝȝȚαȢΝ

ȝİșȠįȠȜȠȖȓαȢ, απȠțαȜȪπĲȠȞĲαȚΝ απȩΝ ĲȘȞΝ İĳαȡȝȠȖȒΝ ĲȘȢ, İȓĲİΝ ıİΝ ǹήΦ58,Ν İȓĲİΝ ıİΝ

İȖțαĲαıĲȐıİȚȢ59, İȞȫΝ ȖȚαΝ țȐșİΝ ȝİșȠįȠȜȠȖȓα,Ν ȣπȐȡȤȠȣȞΝ țαȚΝ ȐȜȜİȢΝ İπȚȝȑȡȠȣȢ,Ν

įȚαĳȠȡİĲȚțȒȢΝπȡȠıȑȖȖȚıȘȢΝΥĲȦȞΝıȣȞĲİȜİıĲȫȞ,ΝĲȠȣΝțȪțȜȠȣΝȗȦȒȢΝțέȐ.Φ,ΝĳĲȚȐȤȞȠȞĲαȢΝ

ȑȞαΝįȑȞĲȡȠ60 αȜȜȘȜȠİȟαȡĲȫȝİȞȦȞΝțαȚΝαȜȜȘȜȠİπȘȡİαȗȩȝİȞȦȞΝȝİșȠįȠȜȠȖȚȫȞέ 

ȅΝțαșαȡȐ ȣπȠȜȠȖȚıĲȚțȩȢ ȝȘȤαȞȚıȝȩȢ, αĳȠȡȐΝıĲȠΝȜȠȖȚıĲȚțȩΝțαȚΝȝαșȘȝαĲȚțȩΝ

ȝȑȡȠȢΝțαȚΝπȜαȓıȚȠ,ΝȤȡȘıȚȝȠπȠȚȫȞĲαȢΝțαȚΝıȣȞįȑȠȞĲαȢ, ĲȘΝįȠȝȒΝțαȚΝĲȘΝȝİșȠįȠȜȠȖȓα, 

ȖȚαΝ ȞαΝ ȠįȘȖȘșİȓΝ ȘΝ ȝȑĲȡȘıȘΝ απȩΝ ĲȠΝ șİȦȡȘĲȚțȩΝ țαȚΝ απȠȖȡαĳȚțȩΝ ȝȑȡȠȢ, ıĲȠȞΝ

ȣπȠȜȠȖȚıȝȩΝțαȚΝıĲȠΝĲİȜȚțȩΝπȡȠȧȩȞ,ΝπȠȣΝİȓȞαȚΝțαȚΝ ĲȠΝαπȠĲȑȜİıȝαέΝȂİΝȐȜȜαΝȜȩȖȚα, 

İȓȞαȚΝ ȘΝ πȠıȠĲȚțȠπȠȓȘıȘ,Ν Ș ȜȠȖȚıĲȚțȒΝ įȚİȡȖαıȓαΝ țαȚΝ ȘΝ ȑțĳȡαıȘΝ ȖȚαΝ țȐșİΝ

ȝİșȠįȠȜȠȖȓαΝ ȒΝ πȡȩĲȣπȠΝ ȝȑĲȡȘıȘȢΝ İțπȠȝπȫȞ, țαȚΝ ȠȚΝ ȠπȠȓİȢΝ ȝİșȠįȠȜȠȖȓİȢ, 

ȝπȠȡȠȪȞΝȞαΝțȣȝαȞșȠȪȞ απȩΝĲȚȢΝαπȜȠȪıĲİȡİȢΝıĲȚȢ πȚȠΝİȟİȜȚȖȝȑȞİȢ.61  

ȉȠΝıȘȝαȞĲȚțȩĲİȡȠΝȩȝȦȢ, πȠȣΝșαΝπȡȑπİȚΝȞαΝİȟαıĳαȜȓȗİȚΝȑȞαΝȝȠȞĲȑȜȠΝțαȚΝȝȚαΝ

ȝİșȠįȠȜȠȖȓα, İȓȞαȚΝȘΝαȟȚȠπȚıĲȓαΝ ĲȠȣȢΝțαȚΝȘΝțαĲαȜȜȘȜȩĲȘĲαΝĲȘȢΝİĳαȡȝȠȖȒΝĲȠȣȢέ ǾΝ

αȟȚȠπȚıĲȓαΝțαȚΝȘΝαțȡȓȕİȚαΝİȞȩȢΝȝȠȞĲȑȜȠȣ, țαșȫȢΝțαȚΝĲȠΝȕȐșȠȢ, ıĲȠΝȠπȠȓȠΝİȟİĲȐȗİȚΝ

ȝİΝțȐșİΝȜİπĲȠȝȑȡİȚαΝĲȚȢΝİțπȠȝπȑȢ, ıİΝțȐșİ țαĲȐıĲαıȘΝπȠȣΝαȞαȜȪİĲαȚ, ȕȡȚıțȩȝİȞȘΝ

πȚȠ țȠȞĲȐΝ ıĲȘȞΝ πȡαȖȝαĲȚțȩĲȘĲα, șαΝ ȠįȘȖȒıİȚΝ πȚȠΝ İȪțȠȜα,Ν απȠĲİȜİıȝαĲȚțȐ țαȚΝ

ȑȖțȣȡα, ıĲȘȞΝαπȩįȠıȘΝĲȦȞΝȝȑĲȡȦȞ, πȠȣΝȑȤȠȣȞΝȒΝπȡȑπİȚΝȞαΝȣȚȠșİĲȘșȠȪȞ,ΝȖȚαΝ ĲȠΝ

ȝİĲȡȚαıȝȩΝĲȦȞΝİțπȠȝπȫȞΝțαȚΝĲȘȞΝİȟȠȚțȠȞȩȝȘıȘ İȞȑȡȖİȚαȢ. ǼπȓıȘȢΝįİ,ΝȘ αțȡȓȕİȚαΝ

İȟαȡĲȐĲαȚΝ ıİΝ ȝİȖȐȜȠΝ ȕαșȝȩΝ απȩΝ ĲȘȞΝ πȠȚȩĲȘĲαΝ ĲȦȞΝ įİįȠȝȑȞȦȞ, țαĲȐΝ ĲȘȞΝ İȓıȠįȩΝ

ĲȠȣȢ, ıĲȠΝȝȠȞĲȑȜȠ,Ν İȞȫΝȑȞαȢΝțαȜȩȢΝ ĲȡȩπȠȢΝȝȑĲȡȘıȘȢΝ ĲȘȢΝαȟȚȠπȚıĲȓαȢ, İȓȞαȚΝȩĲαȞΝ

țȜȚșȠȪȞΝȞαΝȤȡȘıȚȝȠπȠȚȘșȠȪȞΝįȪȠΝΥβΦΝįȚαĳȠȡİĲȚțȐΝȝȠȞĲȑȜα, ȖȚαΝȞαΝȣπȠȜȠȖȓıȠȣȞΝĲȚȢΝ
                                            

58 ǻȠȝȘȝȑȞȘΝ αȞȐȜȠȖαΝ ȝİΝ ĲȠΝ İȓįȠȢΝ țαȚΝ ĲȠȞΝ αțȡȚȕȒΝ ĲȪπȠΝ ǹήΦ,Ν απȩΝ ȝȚαΝ ȕȐıȘΝ įİįȠȝȑȞȦȞ,Ν
įȚȐĳȠȡȠȚΝ ĲȪπȠȚΝ ȚıȠįȣȞȐȝȦȞ, ȖȚαΝ ĲȚȢΝ țαĲαȞαȜȫıİȚȢΝ țαȣıȓȝȠȣΝ ȑțαıĲȠȣΝ ǹήΦ,Ν ȝİΝ ıȣȖțİȞĲȡȦĲȚțȐΝ
įİįȠȝȑȞα, ȖȚαΝįȚȐĳȠȡİȢΝıȣȖțİțȡȚȝȑȞİȢΝįȚαįȡȠȝȑȢ, ȝİĲαȟȪ ȠπȠȚȠȣįȒπȠĲİΝȗİȪȖȠȢΝǹήǻ. Christian N. 
Jardine Dr, Calculating The Carbon Dioxide Emissions Of Flights, Environmental Change Institute 
Oxford University Centre for the Environment, February 2009, (ıİȜ. 1-17).  

59 ȅΝ İțȐıĲȠĲİΝ ĳȠȡȑαȢΝ İțȝİĲȐȜȜİȣıȘȢ, ȝπȠȡİȓΝ ȞαΝ İπȚȜȑȟİȚΝ ȝİșȠįȠȜȠȖȓαΝ ȕαıȚȗȩȝİȞȘ, ıİΝ
ȣπȠȜȠȖȚıȝȠȪȢ,Ν ȒΝ ıİΝ ȝİĲȡȒıİȚȢ,Ν ȝİΝ ĲȘȞΝ İπȚĳȪȜαȟȘΝ İȚįȚțȫȞΝ įȚαĲȐȟİȦȞΝ πȠȣΝ șαΝ ȑȤȠȣȞΝ țαșȠȡȚıĲİȓ. 
ȀαȞȠȞȚıȝȩȢΝΥǼȀΦΝȝİΝαȡȚșέΝ1ίίθήβίίθΝĲȠȣΝǼέȀέΝțαȚΝĲȠȣΝE.Ȉ. ĲȦȞΝǼέȀέ,ΝıȤİĲȚțȐΝȝİΝțȠȚȞȠȪȢΝțαȞȩȞİȢΝ
İțȝİĲȐȜȜİȣıȘȢΝĲȦȞΝαİȡȠπȠȡȚțȫȞΝȖȡαȝȝȫȞΝıĲȘȞΝȀȠȚȞȩĲȘĲαΝΥαȞαįȚαĲȪπȦıȘΦΝΥυυδΝβιγήγήβίίθΦέ 

60 Agence Francaise de Developpment - AFD, The AFD Carbon Footprint Tool for projects, 
User‘sΝχuideΝandΝεethodologyέΝVersionκΝηth,ΝρprilΝβί11, (ıİȜ. 6-16). 

61 Carbon Trust, Conversion factors, Energy and carbon conversions 2013 update, Published 
in the UK: September 2013, (ıİȜ. 8-21). 
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ȆİȡȚȕαȜȜȠȞĲȚțȠȪΝǹπȠĲȣπȫȝαĲȠȢΝǹήǻ  

ȆαȞĲİȜİȒȝȦȞΝȀȠȕȜαĲȗȒȢΝǹȂκβί11ί1ιί1γ   ıİȜȓįαΝ|Ν29

ȓįȚİȢΝİțπȠȝπȑȢΝțαȚΝȞαΝțαĲαȜȒȟȠȣȞΝıİΝȑȞαΝαπȠĲȑȜİıȝαΝȝȑĲȡȘıȘȢ, ĲȠΝȠπȠȓȠΝįİȞΝșαΝ

ȑȤİȚΝȝİȖȐȜİȢΝȝİĲαȟȪΝĲȠȣȢΝαπȠțȜȓıİȚȢ, αȞΝįİȞΝĲαȣĲȓȗİĲαȚ. 

ȉȑȜȠȢ,Ν İȟȓıȠȣΝ ıȘȝαȞĲȚțȩΝ İȓȞαȚΝ ȠȚΝ țαĲİȣșȣȞĲȒȡȚİȢΝ ȖȡαȝȝȑȢ πȠȣΝ

įȚαȝȠȡĳȫȞȠȣȞΝ ĲαΝ ȝȠȞĲȑȜα, ȞαΝ İπαȞİȟİĲȐȗȠȞĲαȚΝ țαȚΝ ȞαΝ αȞαπȡȠıαȡȝȩȗȠȞĲαȚΝ

įȚαȡțȫȢ, ȝȑıαΝ απȩΝ ĲȘȞ İπȚįȓȦȟȘΝ ȝȚαȢΝ ıȣȞαȚȞİĲȚțȒȢ įȚαįȚțαıȓαȢ ȝİΝ ĲȠȣȢΝ

ıȣȝȝİĲȑȤȠȞĲİȢΝ ıĲȘΝ įȡȐıȘ,Ν απȩΝ ĲȠȞΝ ȠȚțİȓȠΝ țαȚΝ ĲȠπȚțȩΝ țȪțȜȠ, ıĲȠ παȖțȩıȝȚȠΝ

İπȓπİįȠέΝȆȐȞĲȠĲİΝȕȑȕαȚαΝĲȠ ĲİȜȚțȩΝπȡȠȧȩȞ, İȝĳαȞȓȗİĲαȚΝıĲȚȢΝİțȐıĲȠĲİΝİțșȑıİȚȢ, ȠȚΝ

ȠπȠȓİȢΝ πȡȑπİȚΝ ȞαΝ ıȣȞĲȐııȠȞĲαȚ, ıȪȝĳȦȞαΝ ȝİΝ ĲȠΝ πȞİȪȝαΝ ĲȦȞΝ αȡȤȫȞ, ĲȘȢΝ

ıȣȞȑπİȚαȢ,Ν πȜȘȡȩĲȘĲαȢ, įȚαĳȐȞİȚαȢ, αțȡȓȕİȚαȢ, ıȣȖțȡȚıȚȝȩĲȘĲαȢ, ȝİșȠįȠȜȠȖȚțȒȢΝ

αȡĲȚȩĲȘĲαȢ, ıȣȞĲȠȞȚıȝȠȪΝțαȚΝαȞαĲȡȠĳȠįȩĲȘıȘȢ,ΝȖȚαΝĲȘΝȕİȜĲȓȦıȘ.  

ȈȊȂȆǼȇǹȈȂǹ ǼȃȅȉǾȉǹȈ  

ǾΝαȞĲȚȝİĲȫπȚıȘΝ ȖȚαΝ ĲαΝǹήǻ, ĲȠȣΝ İȜȑȖȤȠȣΝ ĲȦȞΝ İțπȠȝπȫȞΝ țαȚΝ ĲȦȞΝ șİȝȐĲȦȞΝ

αİȚĳȠȡȓαȢ, ȑȤİȚΝ ȒįȘΝ ȟİțȚȞȒıİȚΝ απȩ țαȚȡȩ,Ν İȓĲİΝ ȝİΝ ȑȝĳαıȘΝαȡȤȚțȐΝıİΝπİȡȚııȩĲİȡȠΝ

ĲȠπȚțȑȢΝ αȞȘıȣȤȓİȢ (șȩȡȣȕȠȢ,Ν πȠȚȩĲȘĲαΝ ĲȠȣΝ αȑȡα,Ν ȕȚȠπȠȚțȚȜȩĲȘĲα, įȚαȤİȓȡȚıȘΝ ĲȦȞΝ

ȣįȐĲȦȞ), İȓĲİΝ İȞΝ ıȣȞȑȤİȚα,Ν ȝİΝ țαĲİȪșȣȞıȘΝ πİȡȚııȩĲİȡȠΝ ıĲαΝ παȖțȩıȝȚαΝ

πİȡȚȕαȜȜȠȞĲȚțȐΝ ȗȘĲȒȝαĲα,Ν ȝİΝ ıȘȝαȞĲȚțȩĲİȡȠΝ ĲȠΝ πȚİıĲȚțȩΝ ȗȒĲȘȝαΝ ĲȦȞΝ İțπȠȝπȫȞΝ

CO2,ΝπȡȫĲαΝĲȘȢΝȕȚȠȝȘȤαȞȓαȢΝțαȚΝțαĲȩπȚȞΝȝİΝİπȑțĲαıȘΝıİΝȩĲȚΝİπȚįȡȐ, țαĲȐΝĲȠȞΝȓįȚȠΝ

ȒΝαȞȐȜȠȖȠΝĲȡȩπȠέ ȉȠΝπȜαȓıȚȠ,ΝșİıȝȚțȩΝȒΝȝȘ,ΝȠȚΝαȡȤȑȢ,ΝȠȚΝȕȐıİȚȢ,ΝĲαΝπȡȩĲȣπα,ΝȘΝ

ĲİȤȞȚțȒ,Ν ĲȠΝ ȣȜȚțȩ,Ν ĲαΝ ıĲȠȚȤİȓαΝ țαȚΝ ȩĲȚΝ ȐȜȜȠ,Ν ȣπȐȡȤȠȣȞ,Ν αȞαȞİȫȞȠȞĲαȚ,Ν

ıȣȝπȜȘȡȫȞȠȞĲαȚΝțαȚΝįȚαĲȓșİȞĲαȚ, ȖȚαΝȞαΝįȫıȠȣȞΝĲȠΝαȡȤȚțȩ,ΝĲȠ ȕαıȚțȩ,ΝαȜȜȐΝțαȚΝĲȠΝ

ȝİĲȑπİȚĲαΝ ıĲȓȖȝα,Ν ȩȝȦȢΝ ȖȚαΝ ĲȘȞΝ πȠȡİȓαΝ πȡȠȢΝ ĲȘȞΝ ȩπȠȚα įȡȐıȘ, απαȚĲİȓĲαȚΝ

ȕȠȪȜȘıȘ,ΝαπȠĳαıȚıĲȚțȩĲȘĲα,ΝȞȠȠĲȡȠπȓα,ΝįȠțȚȝȒΝțαȚΝπȡȠıπȐșİȚαέ  
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ǾΝ απαȓĲȘıȘΝ ȖȚαΝ ĲαȤİȓαΝ țαȚΝ ıȘȝαȞĲȚțȒΝ įȡȐıȘΝ ıĲȘΝ ȝİȓȦıȘΝ ĲȦȞΝ İțπȠȝπȫȞΝ

ȐȞșȡαțα țαȚ ȘΝ αȞȐȖțȘΝ ȖȚαΝ ȑȞαΝ αȟȚȩπȚıĲȠΝ țαȚΝ αțȡȚȕȒΝ ȣπȠȜȠȖȚıȝȩΝ αȣĲȫȞΝ ĲȦȞ 

İțπȠȝπȫȞ, ȝİΝ ȕȐıȘΝ ȑȞαΝ įȚİșȞȑȢΝ πȡȩĲȣπȠ,Ν απȠĲİȜİȓΝ πȜȑȠȞ ȝȚαΝ απȩΝ ĲȚȢ 

ȝİȖαȜȪĲİȡİȢΝπȡȠĲİȡαȚȩĲȘĲİȢ,ΝȩπȠȣΝĲȠΝțȑȡįȠȢ, ȖȚαΝȝȚαΝıȣȖțȡȠĲȘȝȑȞȘΝȠȞĲȩĲȘĲα, ȘΝ

ȠπȠȓαΝȣπȠȜȠȖȓȗİȚΝ țαȚΝıĲȘΝıȣȞȑȤİȚαΝȝİȚȫȞİȚΝ ĲȠΝ αȞșȡαțȚțȩΝαπȠĲȪπȦȝȐ ĲȘȢ,ΝπȑȡαȞΝ

ĲȘȢ șİĲȚțȒȢΝ İπȓįȡαıȘȢΝ ıĲȠΝ πİȡȚȕȐȜȜȠȞ țαȚΝ ĲȠȣΝ ȘșȚțȠȪΝ ȝȑȡȠȣȢ, İȓȞαȚΝ ȩĲȚΝ απȩΝ ĲȘΝ

įȡȐıȘΝαȣĲȒΝπȡȠțȪπĲȠȣȞΝıȘȝαȞĲȚțȩĲαĲαΝȠĳȑȜȘέ ǾΝțαĲαȞȩȘıȘΝĲȘȢΝİπȓįȡαıȘȢ, ĲȘȢΝ

αȜȣıȓįαȢΝ ȜİȚĲȠȣȡȖȓαȢΝ ȝȚαȢΝ A/B țαȚΝ ĲȘȢΝ ȓįȚαȢ, ĲȘȢΝ παȡαȖȦȖȚțȒȢΝ ĲȘȢ, įȚαįȚțαıȓαȢ 

ıĲȚȢΝİțπȠȝπȑȢΝĲȘȢ,ΝȕȠȘșȐΝıĲȠΝȞαΝαȞαȖȞȦȡȚıĲİȓΝȠΝπȚȠΝİȞįİįİȚȖȝȑȞȠȢΝĲȡȩπȠȢΝȖȚα ĲȘΝ

ȝİȓȦıȘΝ ĲȠȣȢ țαȚΝ παȡȐȜȜȘȜαΝ πȡȠȐȖİȚΝ ĲȘȞΝ απȠĲİȜİıȝαĲȚțȩĲȘĲαέΝ ǹȞαįİȚțȞȪİȚΝ

İȣțαȚȡȓİȢΝ ȖȚαΝ țαȜȪĲİȡȘΝ İȞİȡȖİȚαțȒΝ İțȝİĲȐȜȜİȣıȘ,Ν πİȡȚȠȡȚıȝȩΝ ĲȦȞΝ απȠȕȜȒĲȦȞ,Ν

țαȜȪĲİȡȘΝįȚαȤİȓȡȚıȘΝĲȦȞΝįȚαįȚțαıȚȫȞΝȣπȠıĲȒȡȚȟȘȢ țαȚΝȐȜȜİȢΝȕİȜĲȚȫıİȚȢ, ıİΝȩȜαΝĲαΝ

İπȓπİįα, ȝİȖȚıĲȠπȠȚȫȞĲαȢΝĲȠΝİπȚįȚȦțȩȝİȞȠ απȠĲȑȜİıȝαέ 

ȉȠΝ șİıȝȚțȩ πȜαȓıȚȠΝ İȜȑȖȤȠȣ ĲȦȞΝ İțπȠȝπȫȞΝ πȡȠȢΝ ĲȠΝ παȡȩȞΝ İȟαȚȡİȓΝ ĲȠΝ

ıĲȡαĲȚȦĲȚțȩ62 țȠȝȝȐĲȚ,Ν αĳİȞȩȢ, ȖȚαĲȓΝ İȓȞαȚΝ İȣαȓıșȘĲȠΝ țαȚΝ ȚįȚαȓĲİȡȠΝ απȩΝ πȜİȣȡȐȢΝ

ȜİȚĲȠȣȡȖȓαȢ, ıȪȝĳȦȞαΝ ȝİΝ ĲȠΝ ıțȠπȩΝ ȪπαȡȟȒΝ ĲȠȣ țαȚΝ αĳİĲȑȡȠȣ, įİȞΝ ȑȤİȚΝ αțȩȝȘΝ

πȜȒȡȦȢΝ ȟİțαșαȡȚıĲİȓΝ ĲȠΝ ıȣȖțİțȡȚȝȑȞȠΝ πİįȓȠ,Ν αȜȜȐΝ țαȚΝ įİȞΝ ȑȤȠȣȞ İȟαπȜȦșİȓΝ ȠȚΝ

ȝİĲȡȒıİȚȢΝıİΝȩȜİȢΝĲȚȢΝȣπȩȜȠȚπİȢΝİțĳȐȞıİȚȢ ĲȘȢΝαȞșȡȫπȚȞȘȢΝįȡαıĲȘȡȚȩĲȘĲαȢ.  

ǼΦǹȇȂȅΓǾΝȀǹǿΝǼȀȂǼȉǹȁȁǼȊȈǾΝ 

ȉȠΝ ȖİȖȠȞȩȢΝ ĲȘȢΝ İȟαȓȡİıȘȢ,Ν įİȞΝ ıȘȝαȓȞİȚΝ ȩĲȚΝ ȘΝ ȆȠȜİȝȚțȒΝ ǹİȡȠπȠȡȓα ΥȆέǹέΦ 

ȒήțαȚΝ ȖİȞȚțȩĲİȡαΝȠȚΝǲȞȠπȜİȢΝǻȣȞȐȝİȚȢ ΥǼέǻέΦ, İȓȞαȚ ıĲȠΝαπȣȡȩȕȜȘĲȠ ȒΝįİȞΝ ȑȤȠȣȞΝ

ȝİȡȓįȚȠΝıĲȚȢΝ İțπȠȝπȑȢΝȒΝ ȩĲȚΝ șαΝ İȓȞαȚ απαșȒȢΝαπȑȞαȞĲȚΝ ıĲȠΝπȡȩȕȜȘȝα. ǼȟȐȜȜȠȣ, 

ȑȤȠȣȞΝαπȠįİȓȟİȚΝȩĲȚΝįİȞΝαįȚαĳȠȡȠȪȞ, αĳȠȪΝȩĲαȞΝαπαȚĲİȓĲαȚ,ΝαȞαȜαȝȕȐȞȠȣȞ įȡȐıȘΝ

ȝİΝπȠȚțȓȜȠȣȢΝıȤİĲȚțȠȪȢ İȞİȡȖȠȪȢ ȡȩȜȠȣȢ 63. 

                                            
62 ǹπȩĳαıȘΝβίίιήδείήǼȀ,ΝİȡȝȘȞİȓαΝĲȦȞΝαİȡȠπȠȡȚțȫȞΝįȡαıĲȘȡȚȠĲȒĲȦȞΝ(EEL 149/69-12/6/09). 
63 ǼȞįİȚțĲȚțȑȢ įȡȐıİȚȢ: ȆİȡȚȕαȜȜȠȞĲȚțȒ ȆȠȜȚĲȚțȒ ȊǼΘǹ, 6/2007. - țαȚ - ǻȚȘȝİȡȓįα,Ν«ǲȞȠπȜİȢ 

ǻȣȞȐȝİȚȢ țαȚ ȆȡȠıĲαıȓα ȆİȡȚȕȐȜȜȠȞĲȠȢ»έΝΘİııαȜȠȞȓțȘκΝǹǻǿȈȆȅ,Νβη-βθΝȃȠİȝȕȡȓȠȣΝβίίη.  
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ǻİȞ πȡȩțİȚĲαȚ ȕȑȕαȚαΝ ıĲȘȞΝ παȡȠȪıα,Ν ȞαΝ İȟİĲαıĲȠȪȞΝ ȠȚΝ ȞȠȝȠșİĲȚțȑȢΝ

ȜİπĲȠȝȑȡİȚİȢ, ȠȚ țαȞȠȞȚıȝȠȓΝțαȚΝȠȚΝįİıȝİȪıİȚȢΝĲȘȢ πȠȜȚĲȚțȒȢ αİȡȠπȠȡȓαȢ,ΝȠȪĲİΝțαȚ 

αȞΝ ȣπȐȡȤİȚ ȒΝ ȩȤȚΝ įİıȝİȣĲȚțȩȢ ȤαȡαțĲȒȡαȢ ȖȚαΝ ĲȘȞΝ Ȇǹ ȒΝ ĲȠȣȢΝ ȐȜȜȠȣȢΝ ȀȜȐįȠȣȢ, 

ȫıĲİΝȞα İȝπȜȑțȠȞĲαȚ64 ȒΝȩȤȚ ȒήțαȚΝıİΝπȠȚαΝȑțĲαıȘ. ǹȜȜȐ, ȞαΝȖȓȞİȚΝțαĲαȞȠȘĲȩΝαȣĲȩΝ

πȠȣΝıȣȝȕαȓȞİȚ, ıĲȘȞΝȑțĲαıȘΝπȠȣΝ İπȚĲȡȑπİĲαȚ ȞαΝπαȡȠȣıȚαıĲİȓ,ΝȫıĲİ ȞαΝȣπȐȡȟİȚΝ

İȣαȚıșȘĲȠπȠȓȘıȘΝțαȚΝįȡȐıȘΝπȡȠȢΝĲȘΝıȦıĲȒΝțαĲİȪșȣȞıȘ,ΝİȞȫ παȡȐȜȜȘȜαΝȞαΝȖȓȞİȚΝ

αȟȚȠπȠȓȘıȘΝ ĲȦȞΝ İȣțαȚȡȚȫȞΝπȠȣΝ įȘȝȚȠȣȡȖȠȪȞĲαȚ,Ν İȣșȣȖȡȐȝȝȚıȘΝ ȝİΝ ȝȚα țαȚȞȠĲȩȝαΝ

țαȚΝαȞαπĲȣȟȚαțȒΝπȠȡİȓαΝțαȚΝȞαΝαȞαįİȚȤșȠȪȞΝȒįȘΝȣπȐȡȤȠȞĲαΝıĲȠȚȤİȓαέΝ 

ǾΝπȡȠıπȐșİȚαΝπȡȠıįȚȠȡȚıȝȠȪΝıȤȑıİȦȞ, ıĲȘȞΝİțȝİĲȐȜȜİȣıȘΝțαȚΝİĳαȡȝȠȖȒΝ

țαȚΝ ȘΝ İȟİȪȡİıȘΝ ĲȦȞΝ İπȚįȡȐıİȦȞ, πȠȣΝ ȑȤİȚΝ ȘΝ įȚαįȚțαıȓαΝ ȣπȠȜȠȖȚıȝȠȪΝ ĲȠȣΝ

πİȡȚȕαȜȜȠȞĲȚțȠȪΝ(ȝİΝİıĲȓαıȘΝıĲȠΝαȞșȡαțȚțȩ) απȠĲȣπȫȝαĲȠȢ, ıĲȘΝȜİȚĲȠȣȡȖȓαΝİȞȩȢ 

ıȣȖțȡȠĲȘȝȑȞȠȣΝȠȡȖαȞȚıȝȠȪΝ(ǹήǻ ȒΝȐȜȜȠ),ΝȑȤİȚΝȞȩȘȝαΝȝȩȞȠΝİĳȩıȠȞΝȖȓȞȠȣȞ ȖȞȦıĲȑȢΝ

ȠȚΝįȚαıĲȐıİȚȢ65 ĲȠȣΝπȡȠȕȜȒȝαĲȠȢ,Ν ȑȤİȚΝȖȓȞİȚΝαπȠįİțĲȒΝȘΝȪπαȡȟȒΝ ĲȠȣΝțαȚΝȣπȐȡȤİȚΝ

ȕȠȪȜȘıȘΝ αȞĲȚȝİĲȫπȚıȒȢ ĲȠȣέΝ ȂİΝ αȣĲȒΝ ĲȘȞΝ αȡȤȒΝ țαȚΝ παȡαįȠȤȒΝ įȪȞαĲαȚΝ ȞαΝ ȖȓȞİȚΝ

įȚİȡİȪȞȘıȘΝĲȦȞΝıȤȑıİȦȞΝțαȚΝȕαșȝȠȪΝĲαȪĲȚıȘȢ,ΝțȐȞȠȞĲαȢΝȩπȠȣΝįȪȞαĲαȚ, αȞαȖȦȖȑȢΝ

țαȚΝαȞĲȚıĲȠȚȤȓıİȚȢ,ΝπαȡαȜȜȘȜȚıȝȠȪȢ,ΝπȡȠıİȖȖȓıİȚȢΝțαȚΝπȡȠıαȡȝȠȖȑȢ,ΝİπȚțαȜȪȥİȚȢΝ

țαȚΝπȡȠİțĲȐıİȚȢ,ΝİπİțĲȐıİȚȢΝțαȚΝπİȡȚȠȡȚıȝȠȪȢ,ΝȠȡȚȠșİĲȒıİȚȢΝțαȚΝțαșȠȡȚıȝȠȪȢέ 

ȉȠ șİıȝȚțȩ πȜαȓıȚȠ66, πȠȣΝȑȤİȚΝĲİșİȓΝȦȢΝȕȐıȘ,ΝİȓȞαȚΝįȣȞαȝȚțȩ,ΝįȚİȣȡȪȞİĲαȚ,Ν

İȟİȜȓııİĲαȚ,ΝπȡȠıαȡȝȩȗİĲαȚ țαȚΝįȓȞİȚΝțαĲİȪșȣȞıȘ, ȝİΝĲȘȞΝȠπȠȓαΝįȡȠȝȠȜȠȖȠȪȞĲαȚΝȠȚΝ

įȚαįȚțαıȓİȢΝĲȦȞΝıȣȝȝİĲİȤȩȞĲȦȞ ıĲȠȣȢ ıȣȖțȡȠĲȘȝȑȞȠȣȢ țαĲαȜȩȖȠȣȢέ ǼȓȞαȚΝıαĳȫȢΝ

πȚȠΝİȪțȠȜȠ, ȩĲαȞΝįİȞΝİπȚȕȐȜȜİĲαȚΝțȐĲȚΝȐȝİıαΝțαȚΝİȓȞαȚΝȖȞȦıĲȩ ĲȚΝȣπȐȡȤİȚ țαȚΝπȦȢΝ

ȖȓȞİĲαȚ,ΝȞαΝİȓȞαȚΝπȚȠΝπȡȠıȚĲȒ Ș İțȝİĲȐȜȜİȣıȘ ĲȘȢ πȡȠȘȖȠȪȝİȞȘȢ İȝπİȚȡȓαȢ țαȚΝȞαΝ

įȚİȣțȠȜȪȞİĲαȚΝ ȘΝ ȠȡȖȐȞȦıȘ,Ν Ș ȠȡȖαȞȦĲȚțȒΝ ĲȑȤȞȘ, Ș įȡȐıȘ țαȚΝ Ș İπȓįȡαıȘ, ıĲȘȞΝ

țαĲİȪșȣȞıȘΝ πȠȣΝ șαΝ ȠȡȓıİȚ ȠΝ ĳȠȡȑαȢ, ȑȤȠȞĲαȢΝ ȕαșȝȠȪȢΝ İȜİȣșİȡȓαȢΝ αȞȠȚțĲȠȪȢ, 

ȤȦȡȓȢΝİπȚĲαțĲȚțȑȢΝįİıȝİȪıİȚȢέ 

ǹĳȠȪΝ ĲαΝ παȡαπȐȞȦΝ ȖȓȞȠȣȞΝ țαĲαȞȠȘĲȐΝ țαȚΝ απȠįİțĲȐ, πȡȑπİȚΝ ȞαΝ

πȡȠıįȚȠȡȚıĲİȓ, ĲȠ αȞΝțαȚΝπȠȣΝțαȚΝıİΝπȠȚαΝțαĲȘȖȠȡȓα, ıȣȖțαĲαȜȑȖİĲαȚΝĲȠΝțȐșİΝĲȚ, ȞαΝ

                                            
64 ȀαȞȠȞȚıȝȩȢΝΥǼǼΦΝȝİΝαȡȚșέΝζί1ήβί1β,Ν(Ǽ.Ȁ. țαȚΝǼέȈ.),ΝĲȘȢΝβ1ȘȢΝǿȠȣȞ βί1β,ΝπαȡαțȠȜȠȪșȘıȘȢΝ

țαȚΝȣπȠȕȠȜȒȢΝİțșȑıİȦȞΝıȤİĲȚțȐΝȝİΝĲȚȢΝİțπȠȝπȑȢΝχψχsΝțαĲ‘ΝİĳαȡȝȠȖȒΝĲȘȢΝȠįȘȖȓαȢ βίίγήθηήǼȀέ 
65 Waitz A. Ian, Stephen P. Lukachko and Joosung J. Lee, Military Aviation and the 

Environment: Historical Trends and Comparison to Civil Aviation, 2004.  
66 ȅįȘȖȓαΝβίίθή1ί1ήǼȀ,ΝĲȘȢΝ19-11-08,ΝȖȚαΝĲȘȞΝĲȡȠπȠπȠȓȘıȘ ĲȘȢΝȠįȘȖȓαȢΝβίίγήθηήǼȀΝȫıĲİΝȞαΝ

İȞĲαȤșȠȪȞΝȠȚΝαİȡȠπȠȡȚțȑȢΝįȡαıĲȘȡȚȩĲȘĲİȢΝıĲȠΝEU ETS GHGs İȞĲȩȢΝȀȠȚȞȩĲȘĲαȢέ 
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ȝİĲȡȘșİȓΝțαȚ ȞαΝȣπȠȜȠȖȚıĲİȓ, ĲȚΝİțπȑȝπİĲαȚ απ΄ΝαȣĲȩΝπȠȣ İȡȖȐȗİĲαȚ, ĲȚΝπαȡȐȖİĲαȚ, ĲȚΝ

ȤȡȘıȚȝȠπȠȚİȓĲαȚΝ țαȚΝ ĲȚΝ αȞĲȚıĲȠȚȤİȓΝ πȠȪ, ȝȑıαΝ απȩΝ ĲȘΝ įȚαįȚțαıȓαΝ ĲȠȣΝ πȡȫĲȠȣ 

ıĲαįȓȠȣ įȡȐıȘȢΝ țαȚΝ įȚαπȓıĲİȣıȘȢ, ĲȘȢΝ ȤαȡĲȠȖȡȐĳȘıȘȢΝ țαȚΝ țαĲαȖȡαĳȒȢ. ǹȣĲȩ 

απαȚĲİȓ ĲȘȞ țαĲαıțİȣȒ ȒΝȣȚȠșȑĲȘıȘ țαȚΝțαșȚȑȡȦıȘ, απȩΝĲȠȞΝĳȠȡȑαΝİȞįȚαĳȑȡȠȞĲȠȢΝ

țαȚΝ İțȝİĲȐȜȜİȣıȘȢ, İȞȩȢ țαĲȐȜȜȘȜȠȣΝıĲȚȢΝαπαȚĲȒıİȚȢΝ țαȚΝ ȚįȚαȚĲİȡȩĲȘĲİȢΝ ȝȠȞĲȑȜȠȣΝ

ȣπȠȜȠȖȚıĲȚțȠȪ, πȠȣΝ ȞαΝ İĳαȡȝȩȗİȚ, ĲİțȝȘȡȚȫȞİȚΝ țαȚΝ įȚαĲȘȡİȓΝ ȑȞαΝ απȠĲİȜİıȝαĲȚțȩΝ

ıȪıĲȘȝαΝİȜȑȖȤȠȣ,ΝȫıĲİΝȞαΝİȟαıĳαȜȓȗİȚΝȩĲȚΝȘΝİĲȒıȚαΝȑțșİıȘΝĲȦȞ İțπȠȝπȫȞ, πȠȣΝ

πȡȠțȪπĲȠȣȞΝαπȩΝĲȚȢΝįȡαıĲȘȡȚȩĲȘĲİȢΝȡȠȒȢΝįİįȠȝȑȞȦȞ,ΝįİȞΝπİȡȚȑȤȠȣȞΝαȞαțȡȓȕİȚİȢΝ

țαȚΝ İȓȞαȚΝ ıȪȝĳȦȞİȢΝ ȝİΝ ĲȠΝ ıȤȑįȚȠΝ παȡαțȠȜȠȪșȘıȘȢΝ ĲȦȞΝ ȣĳȚıĲȐȝİȞȦȞΝ ȒΝ ĲȦȞ İȞΝ

įȣȞȐȝİȚ, αȞΝȣπȐȡȤȠȣȞΝțαȞȠȞȚıȝȫȞ. 

ǾΝ ȜİȚĲȠȣȡȖȓαΝ ĲȠȣΝ ȝȠȞĲȑȜȠȣ, πȡȑπİȚΝ ȞαΝ παȡαțȠȜȠȣșİȓΝ ĲȘȞΝ ȚțαȞȩĲȘĲαΝ țαȚ 

απȠĲİȜİıȝαĲȚțȩĲȘĲαΝ ĲȠȣΝ ıȣıĲȒȝαĲȠȢΝ İȜȑȖȤȠȣ,Ν įȚİȞİȡȖȫȞĲαȢΝ İıȦĲİȡȚțȒΝ İȟȑĲαıȘΝ

țαȚΝαȞαĲȡȠĳȠįȩĲȘıȘ,ΝȩπȠȣΝȜαȝȕȐȞȠȞĲαȢΝȣπȩȥȘΝĲȚȢΝįȚαπȚıĲȫıİȚȢ,ΝȞαΝȝİȡȚȝȞȐΝȖȚαΝ

ĲȘΝ ȕİȜĲȓȦıȘΝ ĲȠȣΝ ıȣıĲȒȝαĲȠȢΝ İȜȑȖȤȠȣΝ țαȚΝ ȞαΝ İπȚțαȚȡȠπȠȚİȓΝ αȞαȜȩȖȦȢΝ ĲȠΝ ıȤȑįȚȠΝ

παȡαțȠȜȠȪșȘıȘȢΝ ȒΝ ĲȚȢΝ ȣπȠțİȓȝİȞİȢΝ įȚαįȚțαıȓİȢΝ ĲȦȞ įȡαıĲȘȡȚȠĲȒĲȦȞ ȡȠȒȢΝ

įİįȠȝȑȞȦȞ,Ν ĲȚȢΝİțĲȚȝȒıİȚȢΝțȚȞįȪȞȠȣΝțαȚΝ ĲȚȢΝİȜİȖțĲȚțȑȢΝįȚİȡȖαıȓİȢέ ǹπαȚĲİȓĲαȚ įİ, ȠΝ

ȠȡȚıȝȩȢ ȣπİȣșȪȞȦȞ, ȖȚαΝȩȜİȢΝĲȚȢΝȣπȩΝȑȜİȖȤȠ įȡαıĲȘȡȚȩĲȘĲİȢ,Νȝİ ĲȡȩπȠΝȫıĲİΝȞαΝ

įȚαȤȦȡȓȗȠȞĲαȚΝ ıȣȖțȡȠȣȩȝİȞαΝ țαșȒțȠȞĲα țαȚΝ Ȟα įȚαȤİȚȡȓȗȠȞĲαȚΝ ȠȚ αȞαȖțαȓİȢΝ

ȚțαȞȩĲȘĲİȢΝȖȚαΝ ĲȚȢΝıȤİĲȚțȑȢΝαȡȝȠįȚȩĲȘĲİȢ,ΝıȣȝπİȡȚȜαȝȕαȞȠȝȑȞȦȞΝ ĲȘȢΝțαĲȐȜȜȘȜȘȢΝ

αȞȐșİıȘȢΝαȡȝȠįȚȠĲȒĲȦȞ,ΝĲȘȢΝİπȚȝȩȡĳȦıȘȢΝțαȚΝĲȘȢΝİȟȑĲαıȘȢΝĲȦȞΝİπȚįȩıİȦȞ.67 

ȉȠΝİπȩȝİȞȠΝıĲȐįȚȠΝİȓȞαȚΝȘ απȩĳαıȘΝıȣȝȝİĲȠȤȚțȒȢΝįȡȐıȘȢ,ΝİĳȩıȠȞ ȣπȐȡȤİȚ 

ȘΝįȣȞαĲȩĲȘĲαΝțαȚΝȘΝȚțαȞȩĲȘĲα, ȝİΝȕȐıȘΝĲαΝıĲȠȚȤİȓαΝπȠȣΝıȣȜȜȑȖȠȞĲαȚ. ȉȠΝȗȘĲȠȪȝİȞȠΝ

İȓȞαȚΝ ȘΝȝȑĲȡȘıȘ, ȑȜİȖȤȠȢ, įȡȐıȘΝ ȖȚαΝ ĲȘΝȝİȓȦıȘ, İπαȞȑȜİȖȤȠȢΝ țαȚΝ İȟȠȣįİĲȑȡȦıȘέΝ

ǺαıȚțȒ İȓȞαȚΝ ȘΝ αȡȤȒΝ țαȚΝ ȑπİȚĲαΝ ĲȠΝπαȡαπȑȡα,Ν İĳȩıȠȞΝ įȚαπȚıĲȫȞİĲαȚ ȩĳİȜȠȢ, ȝİΝ

πȡȫĲȠΝıĲȩȤȠ ĲȘΝȝȑĲȡȘıȘΝĲȠȣΝαȞșȡαțȚțȠȪΝαπȠĲȣπȫȝαĲȠȢ,ΝȝİΝπȠȚȠĲȚțȑȢΝıĲαșİȡȑȢΝ

țαȚΝαȣıĲȘȡȩΝπȜαȓıȚȠ, ȩπȦȢΝțαșȠȡȚıĲİȓ, ȕȐıȘΝĲȦȞ ȚįȚαȚĲİȡȠĲȒĲȦȞ țαȚΝαπαȚĲȒıİȦȞέ  

ȅȝȠȜȠȖȠȣȝȑȞȦȢΝ İȓȞαȚΝ ȝȚαΝ Ȟȑα,Ν ȜİπĲȠȝİȡȒȢ,Ν ȤȡȠȞȠȕȩȡαΝ țαĲȐΝ ĲȘȞΝ αȡȤȚțȒΝ

ĳȐıȘΝțαȚΝİπȓπȠȞȘΝįȚαįȚțαıȓα, πȠȣ απαȚĲİȓΝıȤȑįȚȠ, ȤȡȩȞȠ, ȠȡȖȐȞȦıȘ, țαĲİȪșȣȞıȘ, 

παȡαțȠȜȠȪșȘıȘ, İȟİȚįȓțİȣıȘ,Ν ȑȜİȖȤȠ, αȟȚȠπȚıĲȓαΝ țαȚΝ İπȚπȜȑȠȞΝ ȑȡȖȠέΝ ΌȝȦȢΝ

ȟİțȐșαȡαΝαπȠĲİȜİȓΝπȡȩĲαıȘΝțαȚΝİπȚȜȠȖȒ, αĳȠȪΝȘΝȝȑĲȡȘıȘΝȠįȘȖİȓΝıĲȘȞΝțαĲαȖȡαĳȒΝ

                                            
67 Energy management systems, ISO 50001:2011, (ıİȜ. 15-21). 
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ıĲȠȚȤİȓȦȞ, πȠȣΝ ĲȣȤȩȞΝ ȞαΝ παȡαȝȑȞȠȣȞ αȖȞȫıĲȦȞΝ įȚαıĲȐıİȦȞ,Ν ȩȜȦȞΝ αȣĲȫȞΝ πȠȣΝ

ȤȡȘıȚȝȠπȠȚȠȪȞĲαȚ, ĲȚΝ țαĲαȞαȜȫȞȠȣȞ,Ν αȞΝ İȓȞαȚΝ ȘȜİțĲȡȠȕȩȡα - İȞİȡȖȠȕȩȡα, πȠȚİȢΝ

įȡαıĲȘȡȚȩĲȘĲİȢΝ ȖȓȞȠȞĲαȚΝ ȖȚαΝ πȠȚȠΝ ıțȠπȩΝ țȚΝ αȞΝ ȝπȠȡȠȪȞΝ ȞαΝ αȜȜȐȟȠȣȞΝ ȠȚΝ

įȚαįȚțαıȓİȢ, πȡȠȢΝ ȝȚțȡȩĲİȡȘΝ țαĲαȞȐȜȦıȘ. ȆȡȦĲȓıĲȦȢΝ ȕȑȕαȚα, İȞįȚαĳȑȡȠȣȞΝ ȘΝ

αıĳȐȜİȚα, ȘΝİțπαȓįİȣıȘ, ȘΝπαȡαȖȦȖȒΝĲȠȣΝȑȡȖȠȣ, ȩȜȠȚΝȠȚΝıĲȩȤȠȚΝțαȚΝȠȚΝİπȚįȚȫȟİȚȢ, 

πȠȣΝĲȓșİȞĲαȚ ȒΝπȡȑπİȚΝȞαΝİțĲİȜİıĲȠȪȞ, ȕȐıȘΝĲȦȞΝπȡȠȖȡαȝȝȐĲȦȞ țαȚΝαπαȚĲȒıİȦȞ.  

ǻİȞΝ ȑȤİȚ ȩȝȦȢΝ ıȣȝπİȡȚȜȘĳșİȓ ȝȑıαΝ ı΄Ν αȣĲȑȢΝ ĲȚȢΝ įȡαıĲȘȡȚȩĲȘĲİȢΝ țαȚΝ

ȜİȚĲȠȣȡȖȓİȢΝ ȒΝ ĲαΝ ȝȑıαΝ πȠȣΝ ȤȡȘıȚȝȠπȠȚȠȪȞĲαȚ, ĲȚΝ țȩıĲȠȢΝ ȑȤȠȣȞΝ απȩΝ αȣĲȩΝ πȠȣ 

țαĲαȞαȜȫȞȠȣȞ, πȫȢΝĲȠΝțȐȞȠȣȞΝțαȚΝπȫȢΝİπȚįȡȠȪȞΝĲİȜȚțȐΝıĲȠΝπİȡȚȕȐȜȜȠȞ, αȞΝįİȞΝ

ȝİĲȡȘșİȓ68 țαȚΝ įİȞΝ ȖȓȞİȚΝ ȖȞȦıĲȩΝ țαȚΝ απȩΝ ĲȘȞΝ ȐȜȜȘΝ ȐπȠȥȘ. ǹȣĲȩ ȝȐȜȜȠȞΝ țαȚΝ

πȚșαȞȫȞ, ȞαΝȠįȘȖȒıİȚ ıĲȠΝȞαΝαȞαșİȦȡȘșȠȪȞ țαȚ αȜȜȐȟȠȣȞ ȞȠȠĲȡȠπȓα țαȚΝȝȑıα, 

ȞαΝ İπαȞαπȡȠıįȚȠȡȚıĲȠȪȞ țαȚΝ ȞαΝ İπαȞαπȡȠıįȚȠȡȓıȠȣȞ, πȡȠıȦπȚțȑȢ, αĲȠȝȚțȑȢ, 

ıȣȞȠȜȚțȑȢ ȒΝıȣȜȜȠȖȚțȑȢ, ıȣȝπİȡȚĳȠȡȑȢ,ΝĲȩıȠ ıĲȠΝİȡȖαıȚαțȩ, ȩıȠ ıĲȠΝπȡȠıȦπȚțȩΝ

țαȚΝȚįȚȦĲȚțȩ πİȡȚȕȐȜȜȠȞ. ǻİȞΝȑȤİȚΝĲİșİȓΝαțȩȝȘ ȘΝȝİȓȦıȘΝĲȦȞΝİțπȠȝπȫȞΝȦȢΝȐȜȜȠȢΝ

ȑȞαȢ αȞĲȚțİȚȝİȞȚțȩȢ ıțȠπȩȢ, ıĲȘȞΝțαșȘȝİȡȚȞȩĲȘĲαΝțαȚΝıĲȘΝıȣȝπİȡȚĳȠȡȐ, ȫıĲİΝȠȚΝ

įȡαıĲȘȡȚȩĲȘĲİȢΝțαȚΝȜİȚĲȠȣȡȖȓİȢΝȞαΝĲȠȣȢΝıȣȞįȑȠȣȞΝȩȜȠȣȢ ȝ΄ αȣĲȩȞ.  

ǻȊȃǹȉȅȉǾȉǼȈ,ΝǻȇǹȈȉǾȇǿȅȉǾȉǼȈΝȀǹǿΝǻǿǹΦȅȇȅȆȅǿǾȈǼǿȈΝȀǹȉǹΝȋȇǾȈǾ 

ΓİȞȚțȐ, ȠȚΝ įȡαıĲȘȡȚȩĲȘĲİȢΝ țαȚΝ ȠȚΝ įȚαįȚțαıȓİȢΝ πȠȣΝ ȜαȝȕȐȞȠȣȞΝ ȤȫȡαΝ ıİΝ

ȠπȠȚȠįȒπȠĲİΝ İȡȖαıȚαțȩΝ ȤȫȡȠ, ȑȤȠȣȞΝ țȐπȠȚαΝ țȠȚȞȐΝ țαȚΝ ȝȘ, ȤαȡαțĲȘȡȚıĲȚțȐ, ȦȢΝ

πȡȠȢΝĲȘΝȤȡȒıȘΝĲȦȞΝțȠȚȞȫȞ țαȚΝȝȘ, ȝȑıȦȞ,ΝıĲȘȞΝțαĲαȞȐȜȦıȘΝİȞȑȡȖİȚαȢΝțαȚΝıĲȘȞΝ

παȡαȖȦȖȒΝİțπȠȝπȫȞ. ȉȠΝπȡȠȢΝİȟȑĲαıȘ țαȚΝİțİȓȞȠ πȠȣΝıȣȞȒșȦȢΝįȚαĳȠȡȠπȠȚİȓĲαȚ, 

İȓȞαȚΝȠΝĲȡȩπȠȢ țαȚΝȘΝπȠıȩĲȘĲα πȠȣΝțαĲαȞαȜȫȞİĲαȚ, İπȘȡİȐȗȠȞĲαȢ ȜİȚĲȠȣȡȖȓİȢΝțαȚΝ

įȡαıĲȘȡȚȩĲȘĲİȢέΝǾΝȑțĲαıȘΝțαȚΝȠΝıțȠπȩȢΝĲȘȢΝȤαȡĲȠȖȡȐĳȘıȘȢ, İȟαȡĲȐĲαȚΝαπȩΝ ĲȘȞ 

țȚȞȘĲȒȡȚαΝįȪȞαȝȘΝĲȘȢΝαπȩĳαıȘȢ, ıĲȘȞΝαȞĲȚȝİĲȫπȚıȘΝİțπȠȝπȫȞΝțαȚ ȘΝțαĲαȞȩȘıȒ 

ĲȘȢ țαșȠįȘȖİȓ, ĲȠΝİȪȡȠȢΝĲȦȞΝπȘȖȫȞΝπȠȣΝșα πİȡȚȜαȝȕȐȞȠȞĲαȚΝıĲȘȞ țαĲαȖȡαĳȒΝțαȚΝ

ĲȠΝțαĲȐȜȜȘȜȠΝİπȓπİįȠΝȜİπĲȠȝȑȡİȚαȢ, αțȡȓȕİȚαȢΝțαȚΝİȟİȚįȓțİȣıȘȢ,ΝπȠȣΝαπαȚĲİȓĲαȚ. 

ǾΝαȞĲȚȝİĲȫπȚıȘΝ ȝİĲȡȚαıȝȠȪ ĲȦȞΝ İțπȠȝπȫȞ, İπȚĲȣȖȤȐȞİĲαȚΝ ȝİ ȝȑĲȡα, πȠȣΝ

țαĲȘȖȠȡȚȠπȠȚȠȪȞĲαȚΝ țαȚΝ İȞĲȐııȠȞĲαȚΝ İȞĲȩȢΝ ĲȘȢ ıȣȞȠȜȚțȒȢΝ įȡαıĲȘȡȚȩĲȘĲαȢΝ țαȚΝ

įȚαțȡȓȞȠȞĲαȚ,Ν ıĲα ȡȣșȝȚıĲȚțȐ, πȠȣΝ ȡȣșȝȓȗȠȣȞΝ ĲȘȞΝ πȠıȩĲȘĲαΝ ĲȦȞΝ İțπȠȝπȫȞ, 
                                            

68 Carbon Trust, Monitoring and targeting, Techniques to help organizations control and 
manage their energy use, In-depth management guide. Published in the UK: March 2012. 
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ıȪȝĳȦȞαΝ ȝİΝ ĲαΝ țαșȠȡȚıȝȑȞαΝ ıȤİĲȚțȐΝ πȡȩĲȣπαΝ țαȚΝ įȚαįȚțαıȓİȢέΝ Ȉİ İțİȓȞα, πȠȣΝ

ȝİȚȫȞȠȣȞΝĲȚȢΝİțπȠȝπȑȢ, ȝȑıȦΝİĳαȡȝȠȖȒȢΝĲİȤȞȚțȫȞΝıȣıțİȣȫȞ, ȦȢΝĲİȤȞȚțȐέΝȈ΄ΝȩıαΝ

İπȘȡİȐȗȠȣȞΝȝȑıȦΝαȜȜαȖȒȢΝȜİȚĲȠȣȡȖȓαȢ ĲȦȞΝπȘȖȫȞΝİțπȠȝπȫȞ, ȦȢΝȜİȚĲȠȣȡȖȚțȐΝțαȚΝ

ĲȑȜȠȢ, ĲαΝȝȑĲȡαΝȝȑıȦΝπαȡȠȤȒȢ ȠȚțȠȞȠȝȚțȫȞΝțȚȞȒĲȡȦȞ, ȦȢΝȠȚțȠȞȠȝȚțȐ.69 

ȉαΝαȞȦĲȑȡȦΝıȣȞįȑȠȞĲαȚΝțαȚΝıȣȖțİȞĲȡȫȞȠȞĲαȚ, ıĲȠΝıțİπĲȚțȩΝȝȚαȢΝπȡαțĲȚțȒȢΝ

πȠȣΝıȤİĲȓȗİĲαȚ, ȝİΝĲȠΝȞα țαȚΝĲȠΝπȫȢ, țαșȠȡȓȗȠȞĲαȚ ĲαΝȩȡȚαΝĲȦȞΝįȡαıĲȘȡȚȠĲȒĲȦȞΝĲȘȢΝ

ǹήǺ, πȠȣΝ İπȘȡİȐȗȠȣȞΝ ĲȠΝ πİȡȚȕȐȜȜȠȞ, İȞĲȠπȓȗȠȞĲαȚ ȠȚ πȘȖȑȢΝ İțπȠȝπȫȞ, πȠȣΝ

ıȤİĲȓȗȠȞĲαȚΝȝİΝĲȚȢΝİπȚȝȑȡȠȣȢΝαıȤȠȜȓİȢ,ΝπȠıȠĲȚțȠπȠȚȠȪȞĲαȚ,ΝαȞαπĲȪııİĲαȚΝıȪıĲȘȝαΝ

įȚαįȚțαıȚȫȞ, ȖȚαΝ ĲȘΝ ıȣȞİȤȒΝ ıȣȜȜȠȖȒΝ țαȚΝ αȡȤİȚȠșȑĲȘıȘΝ αȟȚȩπȚıĲȦȞΝ įİįȠȝȑȞȦȞ, 

įȚαıĳαȜȓȗİĲαȚΝȘ πȠȚȩĲȘĲαΝĲȦȞΝȝİĲȡȒıİȦȞ,ΝĲȦȞΝȣπȠȜȠȖȚıȝȫȞΝțαȚΝĲȦȞΝįİįȠȝȑȞȦȞ, 

αȟȚȠπȠȚȠȪȞĲαȚ ȠȚ ȝİĲȡȒıİȚȢ,ΝȫıĲİΝȞαΝȜαȝȕȐȞȠȞĲαȚ ıȣȞİȤȫȢΝȝȑĲȡαΝȕİȜĲȓȦıȘȢ ĲȦȞΝ

İπȚįȩıİȦȞ, țαșȫȢΝțαȚΝĲȠΝπȫȢΝıȣȞĲȐııİĲαȚΝțαȚΝĲȠΝĲȚΝπİȡȚȑȤİȚ ȝȚαΝȑțșİıȘ, țαȚΝπȫȢΝ

ȞαΝȖȓȞİĲαȚ İπαȜȒșİȣıȘ, ĲȠȣΝıȣıĲȒȝαĲȠȢΝıȣȜȜȠȖȒȢΝıĲȠȚȤİȓȦȞΝțαȚΝȣπȠȜȠȖȚıȝȫȞ.70  

ȈȣȝπȜȘȡȦȝαĲȚțȐ,ΝȝȚαΝαțȩȝȘ απȠĲİȜİıȝαĲȚțȒΝįȚαįȚțαıȓα ȣπȐȡȤİȚ, ȝİ ıĲȩȤȠΝ

ĲȘ ȕİȜĲȓȦıȘΝțαȚΝαȪȟȘıȘΝĲȘȢ İȞİȡȖİȚαțȒȢ İπȓįȠıȘȢ țαȚ απȠįȠĲȚțȩĲȘĲαȢ, ȖȚα ȝİȓȦıȘ 

ĲȦȞ İπȚπĲȫıİȦȞ ıĲȘȞΝ țȜȚȝαĲȚțȒΝαȜȜαȖȒ, πȠȣΝįȚȑπİĲαȚΝ απȩ įȚαțȡȚĲȑȢΝĳȐıİȚȢέΝȉȘΝ

ĳȐıȘ ȣȜȠπȠȓȘıȘȢΝ ĲȠȣΝ ıȤİįȚαıȝȠȪ,Ν πȠȣΝ αĳȠȡȐΝ ıĲȘȞΝ țαșȚȑȡȦıȘΝ ıĲȩȤȦȞΝ țαȚΝ

įȚİȡȖαıȚȫȞΝıĲȘȞΝİπȓĲİȣȟȘΝαπȠĲİȜİıȝȐĲȦȞ, ıȪȝĳȦȞα ȝİΝĲȘȞΝİȞİȡȖİȚαțȒΝȕȠȪȜȘıȘ. 

ȉȘ ĳȐıȘ ĲȘȢΝ İĳαȡȝȠȖȒȢΝ ĲȦȞΝ įȚİȡȖαıȚȫȞ țαȚ ȑȜİȖȤȠȣ,Ν πȠȣΝ αĳȠȡȐΝ ıĲȘȞΝ

παȡαțȠȜȠȪșȘıȘΝ țαȚΝ ȝȑĲȡȘıȘΝ αȣĲȫȞ, ȦȢΝ πȡȠȢΝ ĲȘȞΝ İȞİȡȖİȚαțȒΝ İπȚȜȠȖȒ,Ν ĲȠȣȢΝ

ıĲȩȤȠȣȢ, ĲȚȢΝȞȠȝȚțȑȢΝαπαȚĲȒıİȚȢ țαȚ ȣπȠȤȡİȫıİȚȢ, πȠȣΝαĳȠȡȠȪȞΝıĲȠȞ İțπȑȝȥαȞĲαΝ

țαȚ ĲȘΝĳȐıȘ ĲȘȢΝαȞȐȜȘȥȘȢ, ĲȘȢ ıȣȞİȤȠȪȢ ȕİȜĲȓȦıȘȢ ĲȘȢΝαπȠĲİȜİıȝαĲȚțȩĲȘĲαȢΝĲȘȢΝ

įȡȐıȘȢ, ĲȠȣ İπȚȜİȖȝȑȞȠȣΝπȜαȚıȓȠȣ įȚαȤİȓȡȚıȘȢΝİȞȑȡȖİȚαȢ.71 ǲĲıȚ ȖȓȞİĲαȚ ıȘȝαȞĲȚțȩΝ

İȡȖαȜİȓȠ,ΝıĲȚȢΝπȡȠıπȐșİȚİȢΝȕİȜĲȓȦıȘȢ ĲȘȢ İȞİȡȖİȚαțȒȢ İπȓįȠıȘȢ țαȚΝȝİȓȦıȘȢ ĲȦȞ 

įαπαȞȫȞ ȖȚαΝİȞȑȡȖİȚα,ΝİȞȫΝπαȡȐȜȜȘȜαΝαπȠįİȚțȞȪİĲαȚ Ș İȣαȚıșȘĲȠπȠȓȘıȘ.  

ȅȚΝ İțπȠȝπȑȢΝπȠȣΝ αȞαπĲȪııȠȞĲαȚΝ țαȚΝ παȡȐȖȠȞĲαȚΝ απȩΝ ĲȘΝ ȜİȚĲȠȣȡȖȓαΝ İȞȩȢΝ

ıȣȞȩȜȠȣΝ ıȣȞĲİĲαȖȝȑȞȦȞΝ įȡαıĲȘȡȚȠĲȒĲȦȞ ΥǹήǺΦ, ıȣȖțİȞĲȡȫȞȠȞĲαȚΝ ıİ įȪȠΝ țȪȡȚαΝ

ȣπȠıȪȞȠȜα,Ν İțΝ ĲȦȞΝ ȠπȠȓȦȞΝ ĲȠΝ πȡȫĲȠ,Ν αĳȠȡȐΝ ıĲȘȞΝ țȪȡȚαΝ įȡαıĲȘȡȚȩĲȘĲα, ıİΝ

                                            
69 Carbon Trust, Monitoring and targeting, Techniques to help organizations control and 

manage their energy use, In-depth management guide. Published in the UK: 3/ 2012, (ıİȜ. 14-22). 
70 ISO 14064 International Standard / GHG Emissions Inventories and Verification, (ıİȜ. 5-16). 
71 ȈȪȝĳȦȞαΝȝİΝĲαΝπȡȩĲȣπαΝISO țαȚΝείίί1EN 16001:2009, (ıİȜ. 3-9). 
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ıȣȞįȣαıȝȩΝ ȝİΝ ĲȘȞΝ ȐȝİıȘΝ ȣπȠıĲȒȡȚȟȘΝ αȣĲȒȢ țαȚΝ ĲȠΝ įİȪĲİȡȠ,Ν ıĲȚȢΝ ȜȠȚπȑȢΝ

įȡαıĲȘȡȚȩĲȘĲİȢ, πȠȣΝȣπȠıĲȘȡȓȗȠȣȞΝ ȑȝȝİıαΝ ĲȠΝπȡȠȘȖȠȪȝİȞȠΝıȪȞȠȜȠ,Ν țαșȫȢΝ țαȚΝ

ĲȚȢΝȐȜȜİȢ,ΝȐȝİıİȢΝțαȚΝȑȝȝİıİȢ,ΝπȠȣΝαĳȠȡȠȪȞΝıĲȘΝȜİȚĲȠȣȡȖȓαΝĲȠȣΝȣπȩȜȠȚπȠȣΝĳȠȡȑα.  

 

ǼȚțȩȞαΝ3 ȈȤȘȝαĲȚțȒΝȆαȡȐıĲαıȘΝǺαıȚțȫȞΝȆȣȜȫȞωȞΝȆȘγȫȞΝǼțπȠȝπȫȞ 

ȉαΝıȪȞȠȜαΝ αȣĲȐ,Ν ȩπȦȢΝπαȡȚıĲȐȞȠȞĲαȚΝ țαȚΝ ıĲȘȞΝ αȞȦĲȑȡȦΝπαȡȐıĲαıȘ,Ν ȖȚαΝ

țȐșİΝ İπȚȝȑȡȠȣȢΝ πİȡȓπĲȦıȘ,Ν ĲȝȘȝαĲȚțȐΝ ȒήțαȚΝ ıȣȞȠȜȚțȐ,Ν παȓȡȞȠȣȞΝ ıĲȠȚȤİȓαΝ απȩΝ

ȠȡȚıȝȑȞȠȣȢΝ ȕαıȚțȠȪȢΝ ĲȠȝİȓȢήπȣȜȫȞİȢ,Ν πȠȣΝ αĳȠȡȠȪȞ,Ν țαĲαȞȐȜȦıȘΝ țαȣıȓȝȦȞ,Ν

İȞȑȡȖİȚαȢ,Ν ıȪıĲȘȝαΝ ȝİĲαĳȠȡȫȞΝ țαȚΝ ȝİĲαțȚȞȒıİȦȞ,Ν țĲȚȡȚαțȩΝ ĲȠȝȑα țαȚΝ ȜȠȚπȫȞΝ

İȖțαĲαıĲȐıİȦȞΝ țαȚΝ ȠȚΝ ȠπȠȓȠȚΝ αȜȜȘȜȠıȣȞįİȩȝİȞȠȚ,Ν αȜȜȘȜȠİȟαȡĲȫȝİȞȠȚΝ αȜȜȐΝ țαȚΝ

įȚαȤȦȡȚȗȩȝİȞȠȚ,ΝĲȡȠĳȠįȠĲȠȪȞΝȝİΝıĲȠȚȤİȓαΝĲαΝπİįȓα SCOPES (1,2&3), ȩπȠȣ, ĲȠΝ1Ƞ, 

αĳȠȡȐ,Ν ıĲȚȢΝ İțπȠȝπȑȢΝ ĲȦȞΝ πȘȖȫȞΝ ĲȚȢΝ πȡȠİȡȤȩȝİȞİȢΝ țαȚΝ İȜİȖȤȩȝİȞİȢΝ απȩΝ ĲȠΝ

ĳȠȡȑα,ΝĲȠΝβȠ, ıĲȘȞΝțαĲαȞȐȜȦıȘΝİȞȑȡȖİȚαȢΝĲȘȢΝπαȡαȖȩȝİȞȘȢΝİțĲȩȢΝĲȠȣΝĳȠȡȑαΝțαȚΝ

ĲȠΝ γȠ, ıĲȚȢ įȡαıĲȘȡȚȩĲȘĲİȢΝ țαȚΝ ıĲȚȢΝ πȘȖȑȢ, İπȓıȘȢΝ İțĲȩȢΝ ĳȠȡȑα,Ν ȝİΝ İπȚπȜȑȠȞΝ ĲȘΝ

įȚπȜȒΝ ȣπȠįȚαȓȡİıȘ,Ν İĳȩıȠȞΝ ȠΝ ĳȠȡȑαȢΝ ȝπȠȡİȓΝ ȒΝ įİȞΝ ȝπȠȡİȓΝ ȞαΝ İπȘȡİȐıİȚΝ ĲȠȞΝ

ȑȜİȖȤȠΝĲȦȞΝİțĲȩȢΝĳȠȡȑαΝİțπȠȝπȫȞέ 

ǹπȩΝ ĲȘ įȚİȡİȪȞȘıȘΝ ĲȦȞΝ ıȤȑıİȦȞΝ țαȚΝ ĲȠȣΝ ȕαșȝȠȪΝ ĲαȪĲȚıȘȢ,Ν ȖȚαΝ ĲȠȞΝ

ȣπȠȜȠȖȚıȝȩΝĲȠȣΝπİȡȚȕαȜȜȠȞĲȚțȠȪΝΥαȞșȡαțȚțȠȪΦΝαπȠĲȣπȫȝαĲȠȢ,ΝȫıĲİΝȞαΝαπȜȦșİȓΝ

αȣĲȩΝĲȠΝπȜȑȖȝαΝțαȚΝȞαΝțαșȠȡȚıĲİȓΝĲȠΝπȜαȓıȚȠ,ΝπȡȑπİȚΝȞαΝįȚαȤȦȡȚıĲȠȪȞΝπȡȦĲȓıĲȦȢ,Ν

ȩπȦȢΝαπİȚțȠȞȓȗȠȞĲαȚΝπαȡαțȐĲȦ,ΝȘΝȤȡȒıȘ ĲȠȣΝǹήǻΝțαȚΝȠȚ ĳȐıİȚȢ ȜİȚĲȠȣȡȖȓαȢΝĲȠȣΝ

țαȚΝİțİȓΝπȡȑπİȚΝȞαΝαȞαȗȘĲȘșȠȪȞΝȩȜαΝĲαΝαȞȦĲȑȡȦέ 



ȈȤȑıİȚȢΝțαȚΝǼπȚįȡȐıİȚȢΝıĲȘΝȁİȚĲȠȣȡȖȓαΝ
ǹήǻΝțαĲȐΝΦȐıȘΝțαȚΝȋȡȒıȘ  

ȆαȞĲİȜİȒȝȦȞΝȀȠȕȜαĲȗȒȢΝǹȂκβί11ί1ιί1γ   ıİȜȓįαΝ|Ν37

 

ǼȚțȩȞαΝ4 ȈȤȘȝαĲȚțȒΝǹπİȚțȩȞȚıȘΝǻȚαȤωȡȚıȝȠȪΝȋȡȒıİωȞΝǹήǻΝΣΝΦȐıİωȞΝȁİȚĲȠȣȡγȓαȢ 

ǹȞαĳȠȡȚțȐΝȝİΝĲȘΝȤȡȒıȘ, įȚαțȡȓȞȠȞĲαȚΝȠȚΝαțȩȜȠȣșİȢΝπİȡȚπĲȫıİȚȢκ 

ȆȠȜȚĲȚțȒ ȋȡȒıȘ 

ǾΝȝİȜȑĲȘΝ ĲȠȣΝțαȞȠȞȚıĲȚțȠȪΝțαȚΝșİıȝȚțȠȪ72 πȜαȚıȓȠȣΝȖȚαΝ ĲȘȞΝαİȡȠπȜȠǸαΝ țαȚΝ

ĲȚȢΝ αİȡȠȝİĲαĳȠȡȑȢ, ĳαȞİȡȫȞİȚΝ ȩĲȚΝ ȑȤİȚΝ įȡȠȝȠȜȠȖȘșİȓΝ ȘΝ įȚαįȚțαıȓαΝ ȑȞĲαȟȘȢΝȩȜȦȞΝ

ĲȦȞΝǹήǻΝıĲȠΝıȪıĲȘȝαΝİȜȑȖȤȠȣΝĲȦȞΝİțπȠȝπȫȞ,ΝȣπȠįİȚțȞȪİȚΝπȠȚȠȚΝıȣȝȝİĲȑȤȠȣȞ,ΝȝİΝ

ĲȚΝπȠıȠıĲȐ,ΝıİΝĲȚΝȑțĲαıȘ,ΝȝİΝπȠȚαΝȩȡȚαΝπȐȞȦΝțαȚΝțȐĲȦ,ΝıİΝπȠȚȠȣȢΝȑȤȠȣȞΝȝȠȚȡαıĲİȓΝ

įȚțαȚȫȝαĲαΝțαȚΝπȩıα,ΝπȠȚİȢΝİȓȞαȚΝȠȚΝȣπȠȤȡİȫıİȚȢΝțαȚΝπȠȚȠȢΝİȓȞαȚΝȠ įȚαȤİȚȡȚıĲȒȢ73. 

ΌĲαȞ ȑȞαȢ αİȡȠȜȚȝȑȞαȢΝ İȓȞαȚΝ αȣĲȩȞȠȝȠȢΝ țαȚΝ ȝİȝȠȞȦȝȑȞȠȢ,Ν İȝπİȡȚȑȤİȚΝ țȚΝ

ȐȜȜİȢΝ ȜİȚĲȠȣȡȖȓİȢΝ țαȚΝ ȝȑıα, πȠȣΝ πȡȠıȝİĲȡȠȪȞĲαȚΝ ıĲȠΝ ıȣȞȠȜȚțȩΝ απȠĲȪπȦȝα 

ȐȞșȡαțα,ΝĲαΝȠπȠȓαΝİȞΝıȣȞȩȜȦ74 απȠĲİȜȠȪȞΝȑȞαΝπȠȜȪπȜȠțȠΝıȪıĲȘȝα, πȠȣΝαπαȚĲİȓΝ

πȠȜȪΝ țαȜȩΝ ıȣȞĲȠȞȚıȝȩ,Ν απȩȜȣĲαΝ țαșȠȡȚıȝȑȞȠΝ ĲȡȩπȠΝ țαȚΝ įȚαįȚțαıȓİȢ, ı΄ ȩȜαΝ ĲαΝ

țȠȝȝȐĲȚαΝțαȚΝİπȓπİįα,ΝȫıĲİΝȞαΝİĳαȡȝȠıĲȠȪȞΝĲα ıĲȐįȚαΝįȚαπȓıĲİȣıȘȢ.  

ǼȚįȚțȩĲİȡαΝįȚαțȡȓȞȠȞĲαȚΝȠȚΝπαȡαțȐĲȦΝȣπȠπİȡȚπĲȫıİȚȢκ 
                                            

72 ǹπȩĳαıȘΝ βίίιήδείήǼȀΝ ĲȘȢΝ ǼπȚĲȡȠπȒȢ,Ν ıȤİĲȚțȐΝ ȝİΝ ĲȘΝ ȜİπĲȠȝİȡȒΝ İȡȝȘȞİȓαΝ ĲȦȞΝ
αİȡȠπȠȡȚțȫȞΝ įȡαıĲȘȡȚȠĲȒĲȦȞΝ πȠȣΝ αȞαĳȑȡȠȞĲαȚΝ ıĲȠΝ ȆαȡȐȡĲȘȝαΝ ǿΝ ĲȘȢΝ ȠįȘȖȓαȢΝ βίίγήθηήǼȀΝ ĲȠȣΝ
ǼȣȡȦπαȧțȠȪΝȀȠȚȞȠȕȠȣȜȓȠȣΝțαȚΝĲȠȣΝȈȣȝȕȠȣȜȓȠȣΝΥυυδΝ1διήζιή1β−ζ−ίιΦ,ΝĲȘȢΝθȘȢΝǿȠȣȞȓȠȣΝβίίιέ 

73 ǹĳȠȡȐΝțαșαȡȐΝĲȘȞΝȊπȘȡİıȓαΝȆȠȜȚĲȚțȒȢΝǹİȡȠπȠȡȓαȢΝ ΥȊȆǹΦ,ΝȝİΝ ĲαΝıȣȞαȡȝȩįȚαΝȊπȠȣȡȖİȓαΝ
țαȚΝȩȡȖαȞα,ΝıĲȠΝπȦȢΝșαΝȝİșȠįİȪıİȚΝĲȚȢΝπİȡαȚĲȑȡȦΝİȞȑȡȖİȚİȢΝțαȚΝįȚαįȚțαıȓİȢΝĲȘȢΝπȠȜȚĲȚțȒȢΝȤȡȒıȘȢΝ
πȠȣΝ πİȡȚȜαȝȕȐȞİȚΝ įȡαıĲȘȡȚȩĲȘĲİȢΝ πȠȣΝ İπȓΝ ĲȠΝ πȜİȓıĲȠȞΝ İțĲİȜȠȪȞĲαȚΝ απȩΝ ȚįȚȦĲȚțȠȪȢΝ ĳȠȡİȓȢΝ țαȚΝ
αĳȠȡȠȪȞΝıĲȘȞΝİȟȣπȘȡȑĲȘıȘΝĲȦȞΝǹήΦ,ΝĲȠȞΝαȞİĳȠįȚαıȝȩΝĲȠȣȢΝıİΝțαȪıȚȝαΝțαȚΝıİΝȜȠȚπȐΝİȓįȘΝȖȚαΝĲαΝ
ǹήΦΝțαȚΝȝȘ, ıĲȘȞΝαıĳȐȜİȚαΝțαȚΝıĲȠΝȑȜİȖȤȠΝĲȦȞΝİπȚȕαĲȫȞΝțαȚΝĲȦȞΝαπȠıțİȣȫȞΝĲȠȣȢ,ΝıĲȚȢΝȣπȩȜȠȚπİȢΝ
ȣπȘȡİıȓİȢΝ İȟȣπȘȡȑĲȘıȘȢΝ ĲȦȞΝ İπȚȕαĲȫȞΝ – πİȜαĲȫȞ,Ν ıĲȚȢΝ ȜȠȚπȑȢΝ ȜİȚĲȠȣȡȖȓİȢΝ țαȚΝ İȣțȠȜȓİȢΝ ĲȠȣΝ
αİȡȠȜȚȝȑȞαΝțαȚΝıĲȠΝıȪıĲȘȝαΝȝİĲαĳȠȡȫȞΝαπȩΝțαȚΝπȡȠȢΝĲȠΝǹήǻέ 

74 ǹĳȠȡȠȪȞ, ıĲȠΝıȪıĲȘȝαΝπȣȡαıĳȐȜİȚαȢ,ΝıĲȠȣȢΝțȣȡȓȦȢΝįȚαįȡȩȝȠȣȢΝΥǻήȂΦΝțαȚΝĲȡȠȤȠįȡȩȝȠȣȢΝ
ΥȉήǻΦ,ΝıĲȘȞΝİȟȣπȘȡȑĲȘıȘΝțαȚΝȜİȚĲȠȣȡȖȓαΝαȣĲȫȞ,ΝıĲȠȞΝȑȜİȖȤȠΝİȞαȑȡȚαȢΝțȣțȜȠĳȠȡȓαȢΝțαȚΝıĲαΝȝȑıαέΝ 
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 ǹİȡȠȜȚȝȑȞαȢ,ΝπȜȒȡȦȢΝαȣĲȩȞȠȝȠȢΝțαȚΝȝİȝȠȞȦȝȑȞȠȢ,ΝȝİΝȩȜİȢΝĲȚȢΝȜİȚĲȠȣȡȖȓİȢΝ

țαȚΝĲαΝȝȑıα,ΝȤȦȡȓȢΝıĲȡαĲȚȦĲȚțȒΝȖİȚĲȞȓαıȘΝȒΝȪπαȡȟȘ,ΝȠΝȠπȠȓȠȢΝİȝπȓπĲİȚΝȒΝșαΝ

ȣπȩțİȚĲαȚΝ ıİΝ șİıȝȚțȩΝ πȜαȓıȚȠ,Ν απȠĲİȜȫȞĲαȢΝ ĲȘȞΝ ȟİțȐșαȡȘΝ țαȚΝ ȒįȘΝ

įȡȠȝȠȜȠȖȘȝȑȞȘΝπİȡȓπĲȦıȘέ 

 ǹİȡȠȜȚȝȑȞαȢ,Ν πȠȣΝ ȖİȚĲȞȚȐȗİȚ,Ν ıȣȞȣπȐȡȤİȚΝ țαȚΝ ıȣȞΝ ȜİȚĲȠȣȡȖİȓ, ȩπȠȣΝ Ĳα 

įİįȠȝȑȞαΝįȚαĳȠȡȠπȠȚȠȪȞĲαȚ αȞαȜȩȖȦȢ,ΝıȪȝĳȦȞαΝȝİΝĲȚȢΝȣπȠπİȡȚπĲȫıİȚȢκΝ 

 ǹȞİȟȐȡĲȘĲȘΝțαȚΝαȣĲȩȞȠȝȘΝȆȠȜȚĲȚțȒΝȤȡȒıȘ,ΝȝİΝαπȜȒΝȖİȚĲȞȓαıȘΝțαȚΝȤȦȡȓȢΝ

ıȣȞΝȜİȚĲȠȣȡȖȓα,ΝȝİΝĲȘΝȈĲȡαĲȚȦĲȚțȒέΝ 

 ȈȣȞȣπȐȡȤȠȣıαΝȝİΝĲȘΝȈĲȡαĲȚȦĲȚțȒ, ȤȦȡȓȢΝȘΝįİȪĲİȡȘΝȞαΝıȣȝȝİĲȑȤİȚΝıĲȠΝ

șİıȝȚțȩΝπȜαȓıȚȠ,ΝαȜȜȐΝțαȚΝȠȪĲİΝıİΝİșİȜȠȞĲȚțȒΝįȡȐıȘΝΥțȠȚȞȒΝȝİΝĲȘΝȝȚțĲȒΦέ 

 ȆȠȜȚĲȚțȒΝțαȚΝȈĲȡαĲȚȦĲȚțȒ,ΝȝİΝȝİȡȓįȚȠΝıȣȝȝİĲȠȤȒȢ,ΝπȠȣΝπαȡαπȑȝπİȚΝıĲȘȞΝ

πİȡȓπĲȦıȘΝĲȘȢΝȝȚțĲȒȢΝȤȡȒıȘȢέ 

ǹȞȐȜȠȖαΝȝİΝĲȚȢΝįȡαıĲȘȡȚȩĲȘĲİȢ,ΝĲȠȣȢΝİπȚȝȑȡȠȣȢΝĳȠȡİȓȢΝțαȚΝĲȘȞΝȑțĲαıȘΝĲȦȞΝ

ȜİȚĲȠȣȡȖȚȫȞ, απαȚĲİȓĲαȚΝ țαĲȐȜȜȘȜȠΝ ȣπȠȜȠȖȚıĲȚțȩΝ ıȪıĲȘȝαΝ απȠĲȣπȫȝαĲȠȢ,Ν

πȡȠıαȡȝȠıȝȑȞȠΝıĲȘȞΝȠȡȖȐȞȦıȘ, ıĲȚȢΝȚįȚαȚĲİȡȩĲȘĲİȢΝțαȚΝȜİȚĲȠȣȡȖȓİȢ ĲȠȣΝπȠȜȚĲȚțȠȪΝ

αİȡȠȜȚȝȑȞα,ΝπȠȣΝ ȞαΝ ȚțαȞȠπȠȚİȓΝ ĲȠΝıțȠπȩΝ țαȚΝ ĲȚȢΝ απαȚĲȒıİȚȢ ĲȠȣ. ǾΝȝȑĲȡȘıȘΝ ĲȦȞΝ

İțπȠȝπȫȞΝ ıĲȠΝ πȠȜȚĲȚțȩΝ πİįȓȠ, αĳİȞȩȢΝ įȚαĳȠȡȠπȠȚİȓĲαȚΝ țαĲȐΝ ĲȠΝ πȜİȓıĲȠȞ ȝİΝ ĲȠ 

ıĲȡαĲȚȦĲȚțȩ ȖİȞȚțȩĲİȡα,Ν αȜȜȐΝ țαȚ İȚįȚțȩĲİȡα ΥȝαȤȘĲȚțȐΝ ǹήΦΝ țαȚΝ πĲȒıİȚȢ αȣĲȫȞ), 

αĳİĲȑȡȠȣ, ĲȠΝșİıȝȚțȩΝπȜαȓıȚȠ, ȣπȐȡȤİȚΝȝİȞ,ΝαȜȜȐΝįİȞ İȓȞαȚ αțȩȝȘΝțȠȚȞȐΝαπȠįİțĲȩΝ

ıİΝįȚİșȞȑȢΝİπȓπİįȠ, απȩ ȑȞαΝİȞȚαȓȠΝİȚįȚțȩΝıȪıĲȘȝαΝİțπȠȝπȫȞ, πȠȣΝȞαΝțαșȠȡȓȗİȚΝ

απȠįİțĲȑȢΝțαȚΝπαȡαįİțĲȑȢΝαπȩΝȩȜȠȣȢ75, ĲȚȢΝıȤİĲȚțȑȢ ıȣȞĲȠȞȚıĲȚțȑȢΝȜİπĲȠȝȑȡİȚİȢ.  

ȉȠΝ ĲİȜİȣĲαȓȠ İȓȞαȚ πȠȜȪ ıȘȝαȞĲȚțȩ, ȖȚαĲȓΝ αĳȠȡȐ ıĲȘȞΝ ȚįȚαȓĲİȡȘΝ țαȚΝ

įȚαĳȠȡİĲȚțȒΝįȡȐıȘ, ıĲȠΝİπȓπİįȠΝįȚαπȓıĲİȣıȘȢΝπȠȣΝȕȡȓıțİĲαȚΝțȐșİΝǹήǻ,ΝαȜȜȐΝțαȚΝ

ıĲȘȞΝ ȟİȤȦȡȚıĲȒΝ πȡȠıπȐșİȚαΝ πȠȣΝ țαĲαȕȐȜȜİĲαȚ, İπİȞįȪȠȞĲαȢΝ ıİΝ ĲȠȝİȓȢ, πȠȣΝ

αĳİȞȩȢ, ȠįȘȖȠȪȞΝıĲȘΝȝİȓȦıȘΝĲȦȞΝİțπȠȝπȫȞ țαȚΝαĳİĲȑȡȠȣ, İȞȚıȤȪȠȣȞΝȠȚțȠȞȠȝȚțȐΝ

țαȚΝ İπȚȤİȚȡȘȝαĲȚțȐΝ ĲȘȞΝ αȞȐπĲȣȟȘΝ ĲȠȣΝ ĳȠȡȑαέΝ ǼπȠȝȑȞȦȢ, țȡȓȞİĲαȚΝ İπȚĲαțĲȚțȩȢ Ƞ 
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İȟȦĲİȡȚțȩ,ΝπȡȠıȖİȚȫȞİĲαȚΝțαȚΝȑπİȚĲαΝαπȠȖİȚȫȞİĲαȚΝțαȚΝπȘȖαȓȞİȚΝțȐπȠȣΝαȜȜȠȪέΝǹȣĲȩΝπȠȣΝαțȩȝαΝįİȞΝ
İȓȞαȚΝȟİțȐșαȡȠΝțαȚΝαπȠĲİȜİȓΝșȑȝαΝıȣȗȒĲȘıȘȢΝțαȚΝįȚαĳȦȞȚȫȞΝȝİĲαȟȪΝțȡαĲȫȞ,ΝıȣȞαıπȚıȝȫȞΝȤȦȡȫȞ,Ν
ȠȡȖαȞȚıȝȫȞ,ΝαİȡȠȜȚȝȑȞȦȞΝțαȚΝȜȠȚπȐ,ΝİȓȞαȚΝ ĲȠΝπȠȣΝșαΝȤȡİȫȞİĲαȚΝĲȠΝțȠȝȝȐĲȚΝ ĲȘȢΝțȣȡȓȦȢΝπĲȒıȘȢΝȒΝ
ĲȘȢΝ ȝİĲȐȕαıȘȢΝ ȒΝ ĲȠΝ țȠȝȝȐĲȚΝ πȠȣΝ ıȣȞįȑİȚΝ ĲȠΝ ȪȥȠȢΝ ȝİĲȐΝ ĲȘȞΝ ǹήΓΝ ΥLTO 3000 ftΦΝ απȩΝ ĲȠΝ ǹήǻ 
αȞαȤȫȡȘıȘȢ,ΝȝȑȤȡȚΝĲȠΝαȞĲȓıĲȠȚȤȠΝȪȥȠȢΝπȡȠıȑȖȖȚıȘȢΝȖȚαΝȆήΓΝıĲȠΝǹήǻ πȡȠȠȡȚıȝȠȪέ 



ȈȤȑıİȚȢΝțαȚΝǼπȚįȡȐıİȚȢΝıĲȘΝȁİȚĲȠȣȡȖȓαΝ
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țαșȠȡȚıȝȩȢ İȞȩȢΝ İȞȚαȓȠȣ ıȣıĲȒȝαĲȠȢ, πȠȣΝ ȞαΝ İπȚȜȪİȚΝ ĲαΝ įȚαįȚțαıĲȚțȐΝ țαȚΝ ĲȚȢΝ

ȜİπĲȠȝȑȡİȚİȢ,Ν țαșȫȢ țαȚΝ ȞαΝ İȓȞαȚΝ įȚİșȞȫȢΝ απȠįİțĲȩ, ȦȢΝ ȝȚαΝ İȞȚαȓαΝ țαȚΝ įȓțαȚȘΝ

πȠȜȚĲȚțȒΝıȣȝȕȚȕαıȝȠȪ, απȑȞαȞĲȚΝıĲȘȞΝİπȚȕȐȡȣȞıȘΝĲȠȣΝπİȡȚȕȐȜȜȠȞĲȠȢέ 

ȈĲȡαĲȚωĲȚțȒ ΥȀȠȚȞȒΝțαȚΝǼπȚȤİȚȡȘıȚαțȒΦ 

ǾΝ ıĲȡαĲȚȦĲȚțȒΝ ȤȡȒıȘΝ țαȚΝ İțȝİĲȐȜȜİȣıȘΝ ǹήǻ,Ν απȠĲİȜİȓΝ ȑȞαΝ ȚįȚαȓĲİȡαΝ

πȠȜȪπȜȠțȠΝ ıȪȝπȜİȖȝα țαȚ αĳȠȡȐ, ıĲȠΝ ıȪȞȠȜȠΝ ĲȦȞΝ įȡαıĲȘȡȚȠĲȒĲȦȞ πȠȣΝ

ıȤİĲȓȗȠȞĲαȚΝ ȝİΝ ĲȚȢΝ πĲȒıİȚȢΝ ĲȦȞΝ ǹήΦ76, ĲȚȢ ȜİȚĲȠȣȡȖȓİȢ, ĲȚȢ İȖțαĲαıĲȐıİȚȢ țαȚΝ ĲαΝ

ȝȑıα, ȣπȩΝ ıĲȡαĲȚȦĲȚțȩ77 ĳȠȡȑαέΝ ȅȚ įȚαįȚțαıȓİȢΝ țαȚΝ ȜİȚĲȠȣȡȖȓİȢ İȓȞαȚΝ απȩȜȣĲαΝ

țαșȠȡȚıȝȑȞİȢ țαȚΝİȟαȡĲȫȞĲαȚΝαπȩ ĲȘȞΝαπȠıĲȠȜȒΝțαȚΝĲȠΝȡȩȜȠ, İȟȣπȘȡİĲȫȞĲαȢΝȖȚαΝ

țȐșİΝ ĳȐıȘΝ țαȚΝ πİȡȓȠįȠ, ĲȠȣȢΝ ĲȚșȑȝİȞȠȣȢΝ αȞĲȚțİȚȝİȞȚțȠȪȢΝ ıțȠπȠȪȢέΝ ȅȚΝ

ȚįȚαȚĲİȡȩĲȘĲİȢ țαȚ İȚįȚțȑȢΝıȣȞșȒțİȢ, țαșȚıĲȠȪȞΝȑȞαȞ ȠȡȖαȞȚıȝȩ țαȚΝȑȞαΝıȣȖțȡȩĲȘȝαΝ

ȚįȚαȓĲİȡαΝ ıȪȞșİĲȠ țαȚΝ ȕȐıȘΝ αȣĲȫȞ, απαȚĲİȓĲαȚ ȞαΝ țαĲαıțİȣαıĲİȓΝ İȚįȚțȩΝ

ȣπȠȜȠȖȚıĲȚțȩΝ ıȪıĲȘȝαΝ ȝȑĲȡȘıȘȢΝ αȞșȡαțȚțȠȪΝ απȠĲȣπȫȝαĲȠȢ,Ν İȞĲȩȢΝ İȚįȚțȠȪΝ

πȜαȚıȓȠȣ,ΝπȡȠıαȡȝȠıȝȑȞȠΝıĲαΝ İȚįȚțȐΝ İπȚȤİȚȡȘıȚαțȐΝπȡȩĲȣπαΝ țαȚ απαȚĲȒıİȚȢ,ΝȝİΝ

ıİȕαıȝȩΝ ıĲȚȢΝ ȚįȚαȚĲİȡȩĲȘĲİȢΝ țαȚΝ ĲȚȢΝ ıȣȞαĳȒȢΝ įȡȐıİȚȢ,Ν ȝİΝ πȡȠıİțĲȚțȒ,Ν

απȠĲİȜİıȝαĲȚțȒΝįȚαĳȠȡȠπȠȓȘıȘΝțαȚΝįȚαȤȦȡȚıȝȩ, ȩπȠȣΝĲȠπȚțȐΝαπαȚĲȘșİȓ,ΝȫıĲİΝȞαΝ

ıȣȝπİȡȚȜȘĳșȠȪȞ ȩȜαΝĲαΝİπȚȝȑȡȠȣȢΝțȠȝȝȐĲȚαέ 

ǼπȚπȜȑȠȞ, Ș απαȓĲȘıȘΝİȚįȚțȠȪ ȝȠȞĲȑȜȠȣ ȖȚα ıĲȡαĲȚȦĲȚțȩΝǹήǻΝȒΝǹİȡȠπȠȡȚțȒΝ

ǺȐıȘ78 ΥǹήǺΦ, ȠĳİȓȜİĲαȚ ıĲȘ įȚαĳȠȡİĲȚțȩĲȘĲαΝ ȜİȚĲȠȣȡȖȓαȢ, ȜȩȖȦΝ ĲȠȣ/ĲȦȞΝ ĲȪπȦȞΝ

ǹήΦ, πȠȣΝ İπȚȤİȚȡȠȪȞ, ıİΝ ıȣȞįȣαıȝȩΝ ȝİΝ ĲȘȞΝ απȠıĲȠȜȒΝ Ȓ/țαȚΝ ĲȠΝ ȡȩȜȠέΝ ȈȣȞȒșȦȢ, 

ıȣȖțİȞĲȡȫȞȠȞĲαȚΝ ȓįȚȠȣΝ ĲȪπȠȣΝ ǹήΦΝ αȞȐ ǹήǻ,Ν ȫıĲİΝ ȞαΝ ȝȘȞΝ ȣπȐȡȤȠȣȞ 

įȚαĳȠȡȠπȠȚȒıİȚȢ απαȚĲȒıİȦȞέΝ ǾΝ αȞαȖțαȚȩĲȘĲαΝ ȝȚαȢΝ ȐȜȜȘȢΝ πȡȠıȑȖȖȚıȘȢ, 

πȡȠțȪπĲİȚΝ țαȚΝ απȩΝ ĲȠΝ įȚαȤȦȡȚıȝȩΝ ȝİĲαȟȪΝ ȝαȤȘĲȚțȫȞΝ țαȚΝ ȝİĲαĳȠȡȚțȫȞ ȒΝ ȐȜȜȘȢΝ

țαĲȘȖȠȡȓαȢ,ΝİπİȚįȒΝįȚαĳȠȡȠπȠȚİȓĲαȚΝĲȠΝȕαıȚțȩΝπȡȠĳȓȜΝπĲȒıȘȢ79, ȠπȩĲİ țαȚ αȜȜȐȗİȚΝ
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ȚįȚαȓĲİȡİȢΝİȖțαĲαıĲȐıİȚȢ,ΝıȣȖțİțȡȚȝȑȞȦȞΝπȡȠįȚαȖȡαĳȫȞ,ΝȜİȚĲȠȣȡȖȚțȠȪΝțαȚΝİπȚȤİȚȡȘıȚαțȠȪΝıțȠπȠȪ,Ν
İȚįȚțȐΝȠȤȒȝαĲαΝțαȚΝȐȜȜαΝİȚįȚțȐΝȝȑıαέ 

78 Waitz A. Ian, Stephen P. Lukachko and Joosung J. Lee, Military Aviation and the 
Environment: Historical Trends and Comparison to Civil Aviation. 2004. 

79 ǻȚαĳȠȡȐΝπȠȣΝȑȖțİȚĲαȚΝıĲȠΝȖİȖȠȞȩȢ,ΝȩĲȚΝĲαΝȝİȞΝȝαȤȘĲȚțȐΝțαĲȐΝĲȠΝπȜİȓıĲȠȞΝαπȠȖİȚȫȞȠȞĲαȚΝțαȚΝ
πȡȠıȖİȚȫȞȠȞĲαȚΝ ıĲȠΝ ȓįȚȠΝ ǹήǻ,Ν İȞȫΝ ĲαΝ įİΝ ȑȤȠȣȞΝ țαȚΝ İȞįȚȐȝİıȠȣȢΝ ıĲαșȝȠȪȢΝȆήΓΝ ȒΝ țαĲαȜȒȖȠȣȞΝ ıİΝ
ȐȜȜȠȣȢΝπȡȠȠȡȚıȝȠȪȢ,ΝȩπȦȢΝıȣȝȕαȓȞİȚΝțαȚΝȝİΝĲαΝπȠȜȚĲȚțȐΝǹήΦέ 
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ȠΝ ȣπȠȜȠȖȚıȝȩȢΝ ĲȠȣΝ αȞșȡαțȚțȠȪΝ απȠĲȣπȫȝαĲȠȢ, ȝİ ĲȠΝ ȣπȠȥȒĳȚȠ ȝȠȞĲȑȜȠΝ ȞαΝ

İȟȣπȘȡİĲİȓΝįȣȞαĲȩĲȘĲİȢ, πȠȣΝțαȜȪπĲȠȣȞ ıȣȖțİțȡȚȝȑȞİȢΝİπȚȜȠȖȑȢΝțαȚΝαπαȚĲȒıİȚȢ.  

ǼπȚπȡȩıșİĲα,ΝȚįȚαȓĲİȡαΝıȘȝαȞĲȚțȩȢ İȓȞαȚΝȠ įȚαȤȦȡȚıȝȩȢΝțαȚΝĲȠΝȟİțαșȐȡȚıȝαΝ

ĲȘȢΝ ȐȝİıȘȢ İπȚȤİȚȡȘıȚαțȒȢΝ ȜİȚĲȠȣȡȖȓαȢΝ țαȚΝ ĲȘȢΝ ȑțĲαıȘȢΝ αȣĲȒȢ, απȩΝ ĲȚȢ ȜȚȖȩĲİȡȠΝ

ȐȝİıİȢΝȒΝȑȝȝİıİȢέΝǾΝİĳαȡȝȠȖȒΝįȪȞαĲαȚΝıİΝπȡȫĲȘΝĳȐıȘΝȞαΝİțĲİȜİıĲİȓΝȝȩȞȠΝıĲȘȞΝ

țȠȚȞȒΝȜİȚĲȠȣȡȖȓαΝțαȚΝıİΝȐȜȜȠΝȤȡȩȞȠ,ΝıȪȝĳȦȞαΝȝİΝĲȚȢΝįȚαȝȠȡĳȠȪȝİȞİȢΝıȣȞșȒțİȢ,ΝȞαΝ

İπαȞİȟİĲαıĲİȓ, ȩĲαȞΝȣπȐȡȟİȚΝİȝπİȚȡȓαΝȤȡȒıȘȢ İȞȩȢ İĳαȡȝȠıĲȑȠȣΝπȡȠȖȡȐȝȝαĲȠȢ. 

ȈĲȠΝȓįȚȠΝπȞİȪȝα,ΝȘ İĳαȡȝȠȖȒΝπȡȠĲİȓȞİĲαȚΝαȡȤȚțȐΝİıȦĲİȡȚțȐ, ȤȦȡȓȢΝİȟαȖȦȖȒ-

įȘȝȠıȓİȣıȘΝ ıĲȠȚȤİȓȦȞ, ȜȩȖȦΝ απαȓĲȘıȘȢΝ ĲȠȣΝ șİıȝȚțȠȪ πȜαȚıȓȠȣ ȣπȠȕȠȜȒȢΝ

İțșȑıİȦȞΝ įȘȝȩıȚαȢ πȡȩıȕαıȘȢ, ȫıĲİΝ Ȟα İȟαıĳαȜȓȗİĲαȚ ĲȠ απȩȡȡȘĲȠ țαȚΝ Ș ȝȘΝ

įȚȐșİıȘΝ ıĲȠȚȤİȓȦȞ, πȠȣΝ ȝπȠȡİȓΝ ȞαΝ ıȣȜȜȑȟİȚΝ ȠπȠȚȠıįȒπȠĲİΝ țαțȩȕȠȣȜȠȢΝ țαȚΝ

ıĲȡαĳİȓΝ αȣĲȩ, αȞĲȓșİĲαΝ ĲȠȣΝ İπȚįȚȦțȩȝİȞȠȣΝ ĲİȜȚțȠȪΝ ȠĳȑȜȠȣȢ țαȚ πȡȠțαȜȑıİȚΝ

įȚαĲαȡαȤȑȢΝıĲȠΝȑȡȖȠ, ıĲȘ ȜİȚĲȠȣȡȖȓαΝțαȚΝıĲȘȞΝțȪȡȚα απȠıĲȠȜȒΝĲȦȞΝǼέǻέ. ǺȑȕαȚα,Ν

ȣπȐȡȤȠȣȞΝĲȡȩπȠȚ, ȠȚΝİțșȑıİȚȢ,ΝȞαΝİȞĲαȤșȠȪȞ ıİΝȑȞαΝπȜαȓıȚȠΝİıȦĲİȡȚțȒȢΝΥȊȆǼΘǹΦΝ

πȚıĲȠπȠȓȘıȘȢ,Ν απȩΝ įȚαπȚıĲİȣȝȑȞİȢΝ įȚαįȚțαıȓİȢΝ țαȚΝ πȡȠıȦπȚțȩ,Ν İπȓıȘȝαΝ

țαșȠȡȚıȝȑȞαΝțαȚΝαπȠįİțĲȐ,ΝȫıĲİ ȞαΝȝȘȞΝαπȠĲİȜȑıİȚΝαπȠĲȡİπĲȚțȩΝπαȡȐȖȠȞĲαΝıĲȘȞΝ

πȡȠıπȐșİȚαΝ πȡȠıĲαıȓαȢΝ țαȚΝ ıİȕαıȝȠȪΝ ĲȠȣΝ πİȡȚȕȐȜȜȠȞĲȠȢ, αȜȜȐΝ ȠȪĲİΝ țαȚΝ ȞαΝ

αĳαȚȡȑıİȚΝ ĲȘȞΝ İȣțαȚȡȓα, İπαȞαπȡȠıįȚȠȡȚıȝȠȪ țαȚΝ ȝİĲİȟȑȜȚȟȘȢ,Ν ıĲαΝ πȜαȓıȚαΝ ĲȘȢΝ

ȠȚțȠȞȠȝȓαȢ,Ν ĲȘȢΝ țαȚȞȠĲȠȝȓαȢΝ țαȚΝ įȚαȝȩȡĳȦıȘȢΝ πȡȠıαȡȝȠıȝȑȞȘȢΝ ȞȠȠĲȡȠπȓαȢΝ țαȚΝ

ıȣȝπİȡȚĳȠȡȐȢ, ıĲȠΝπȞİȪȝαΝĲȘȢΝαİȚĳȠȡȓαȢΝțαȚΝĲȘȢΝπİȡȚȕαȜȜȠȞĲȚțȒȢΝıȣȞİȓįȘıȘȢέ 

ǹȞαĳȠȡȚțȐΝ ıĲα ȜȠȚπȐ ȝȑȡȘ ȝȚαȢΝ ǹήǺ, ȣπȐȡȤȠȣȞ αȡțİĲȐΝ πȡȩıĳȠȡαΝ πİįȓαΝ

İĳαȡȝȠȖȒȢ įȡȐıȘȢ ȝİȓȦıȘȢ İțπȠȝπȫȞ, ȖȚαΝπȡȠıȚĲȑȢΝαȞαȖȦȖȑȢΝțαȚΝαȞĲȚıĲȠȚȤȓİȢ, 

ȝİΝ įİȓțĲȘΝ ĲȘȞΝ πİπαĲȘȝȑȞȘΝ ĲȠȣΝ πȠȜȚĲȚțȠȪ ĲȠȝȑα,Ν İȖȤȫȡȚαȢΝ țαȚΝ İȟȦĲİȡȚțȒȢΝ

įȚȐıĲαıȘȢ,Ν ıĲαΝ πȜαȓıȚαΝ İĳαȡȝȠȖȫȞ,Ν ȝİșȠįȠȜȠȖȚȫȞ,Ν πȡαțĲȚțȫȞΝ țαȚΝ įȚαįȚțαıȚȫȞ,Ν

ĲȦȞΝ İπȚπȑįȦȞΝ įȚαπȓıĲİȣıȘȢ, ȤȦȡȓȢΝ ȞαΝ İπȘȡİȐȗȠȞĲαȚΝ ȜİȚĲȠȣȡȖȚțȩĲȘĲα,Ν

ĲȣπȠπȠȓȘıȘ,Ν απαȚĲȒıİȚȢ țαȚΝ įȡαıĲȘȡȚȩĲȘĲİȢ,Ν İȞĲȠȪĲȠȚȢΝ παȡȑȤİĲαȚΝ ȘΝ įȣȞαĲȩĲȘĲαΝ

İπαȞİȟȑĲαıȘȢΝ ıȣȝπİȡȚĳȠȡȫȞ,Ν įȚαįȚțαıȚȫȞ,Ν ĲİȤȞȚțȫȞ,Ν ıȣȞȘșİȚȫȞ,Ν πȡαțĲȚțȫȞ,Ν

ȡȩȜȦȞ,ΝȤȡȘıȚȝȠĲȒĲȦȞ,ΝαȞαȖțαȚȠĲȘĲȫȞ, αțȩȝȘΝțαȚΝαπαȚĲȒıİȦȞ.  

ǼȟȐȜȜȠȣ, πİȡȚșȫȡȚαΝ ıĲȚȢΝ απȜȑȢ-țȠȚȞȑȢΝ İțĳȐȞıİȚȢΝ ĲȘȢΝ țαșȘȝİȡȚȞȩĲȘĲαȢ, 

ȣπȐȡȤȠȣȞΝπȠȜȜȐ,ΝπȠȣ ȝİΝĲȘȞΝİȣțαȚȡȓα ĲȠȣ İπαȞαπȡȠıįȚȠȡȚıȝȠȪ ȞαΝįȚİȣȡȣȞșİȓΝĲȠΝ

ȩĳİȜȠȢ, ıĲȠΝ πȡȠıȦπȚțȩ, ıȣȜȜȠȖȚțȩΝ țαȚΝ İπȚȤİȚȡȘıȚαțȩΝ İπȓπİįȠ,Ν țαșȫȢΝ țαȚΝ ıĲȚȢΝ
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įȚαįȚțαıȓİȢΝıȣȞĲȒȡȘıȘȢΝțαȚΝ İȜȑȖȤȠȣ. ΓİȞȚțȩĲİȡα, ȠȚΝ İπȚȜȠȖȑȢΝțαȚΝȠȚΝ įȣȞαĲȩĲȘĲİȢ, 

πȡȠıαȡȝȠıȝȑȞİȢΝ απȩΝ ĲȚȢΝ İȚįȚțȑȢΝ ȚțαȞȩĲȘĲİȢ, İȓȞαȚΝ αȣĲȑȢΝ πȠȣΝ țαșȠȡȓȗȠȣȞ,Ν

țαșȠȡȓȗȠȞĲαȚ țαȚΝ İπȚĲȡȑπȠȣȞΝ ĲȘȞΝ αȞȐįȡαıȘ ȝȚαȢ İπȚțαȚȡȠπȠȚȘȝȑȞȘȢΝ țαȚΝ

ıȣȖțİțȡȚȝȑȞαΝπȡȠıαȞαĲȠȜȚıȝȑȞȘȢ, πİȡȚȕαȜȜȠȞĲȚțȒȢΝπȠȜȚĲȚțȒȢ.  

ȂȚțĲȒΝȋȡȒıȘ 

ǾΝȝȚțĲȒΝȜİȚĲȠȣȡȖȓαΝİȞȩȢΝǹήǻΝαĳȠȡȐΝıĲȘΝȤȡȒıȘΝțαȚΝİțȝİĲȐȜȜİȣıȘ παȡȐȜȜȘȜαΝ

țαȚΝĲαȣĲȩȤȡȠȞα, πİȡȚııȠĲȑȡȦȞ țİȞĲȡȚțȫȞ ĳȠȡȑȦȞ, İπȚπȑįȠȣΝȊπȠȣȡȖİȓȦȞ,ΝțαșȫȢ 

țαȚΝ ĲȦȞΝ țαĲȘȖȠȡȚȫȞΝπȠȜȚĲȚțȒȢΝ țαȚΝ ıĲȡαĲȚȦĲȚțȒȢΝ ȤȡȒıȘȢ,Ν ȝİΝ αȣĲȠȪΝ ĲȠȣΝ İȓįȠȣȢΝ ĲȚȢΝ

πȠȜȪȝȠȡĳİȢΝțαĲαıĲȐıİȚȢ, ȞαΝȝȘȞ İȓȞαȚΝțαșȠȡȚıȝȑȞİȢΝțαȚΝİȞĲαȖȝȑȞİȢΝαțȩȝȘ, ıİΝȑȞα 

șİıȝȚțȩΝπȜαȓıȚȠ, ȑıĲȦ țαȚ ıİΝ İșİȜȠȞĲȚțȒΝ įȡȐıȘ țαȚΝπİȡȚȜαȝȕȐȞİȚΝ ĲȚȢΝ αțȩȜȠȣșİȢΝ

ȣπȠπİȡȚπĲȫıİȚȢκ 

 ȆȠȜȚĲȚțȒΝțαȚΝȈĲȡαĲȚȦĲȚțȒ,ΝıȣȞȣπȐȡȤȠȣıİȢΝțαȚΝıİΝıȣȞΝȜİȚĲȠȣȡȖȓα,ΝȤȦȡȓȢΝȘΝ

įİȪĲİȡȘΝȞαΝıȣȝȝİĲȑȤİȚΝıĲȠΝșİıȝȚțȩΝπȜαȓıȚȠ,ΝαȜȜȐΝțαȚΝȠȪĲİΝıİΝİșİȜȠȞĲȚțȒΝ

įȡȐıȘέ 

 ȆȠȜȚĲȚțȒΝ țαȚΝ ȈĲȡαĲȚȦĲȚțȒ,Ν ıİΝ ıȣȞΝ ȜİȚĲȠȣȡȖȓα,Ν ıİΝ șİıȝȚțȩΝ πȜαȓıȚȠΝ țαȚΝ

İșİȜȠȞĲȚțȒΝįȡȐıȘ,ΝαȞĲȓıĲȠȚȤαέΝ 

 ȆȠȜȚĲȚțȒΝțαȚΝȈĲȡαĲȚȦĲȚțȒ,ΝıİΝıȣȞΝȜİȚĲȠȣȡȖȓα,ΝıİΝșİıȝȚțȩΝπȜαȓıȚȠΝ ΥțȠȚȞȩΝȒΝ

įȚαĳȠȡİĲȚțȩΦΝȒΝıİΝțȠȚȞȒΝΥȒΝįȚαĳȠȡİĲȚțȒΦΝİșİȜȠȞĲȚțȒΝįȡȐıȘέ 

 

ǼȚțȩȞαΝ5 ȆİȡȚπĲȫıİȚȢΝȂȚțĲȒȢΝȋȡȒıȘȢΝǹήǻΝȝİΝȈȣȞįȣαıȝȩΝȆȠȜȚĲȚțȒȢΝΣΝȈĲȡαĲȚωĲȚțȒȢΝ 
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ǼȞįİȤȩȝİȞȘΝıȣȝȝİĲȠȤȒΝİȞȩȢΝĲȑĲȠȚȠȣΝİȓįȠȣȢΝǹήǻ80,ΝıĲȠΝȣĳȚıĲȐȝİȞȠΝπȜαȓıȚȠΝ

İȜȑȖȤȠȣΝ İțπȠȝπȫȞ,Ν ȒΝ ıİΝ ȐȜȜȠ ȝİȜȜȠȞĲȚțȩ, πȠȣΝ įİȞΝ ȣπȠȤȡİȫȞİȚ ĲȘΝ ıĲȡαĲȚȦĲȚțȒΝ

İȝπȜȠțȒ ıĲȠΝ ȓįȚȠΝ πȜαȓıȚȠ,Ν ıĲȘΝ ĳȐıȘΝ ıȣȖțȡȩĲȘıȘȢ,Ν șαΝ ȠįȘȖȠȪıİ, İȓĲİΝ ıİΝ

παȡαįȠȤȑȢ, țȐȞȠȞĲαȢΝ İȟαȚȡȑıİȚȢ,Ν İȓĲİ ıĲȘȞ αȞαπȩĳİȣțĲȘΝ ıȣȝȝİĲȠȤȒΝ ȕαıȚțȫȞΝ

ĲȝȘȝȐĲȦȞ,ΝπȠȣΝαȞȒțȠȣȞΝıĲȠȞΝȐȜȜȠΝĳȠȡȑα. ǹȣĲȩΝȕȑȕαȚαΝİȓȞαȚ įȚαįȚțαıĲȚțȩΝțȠȝȝȐĲȚ, 

ıĲαΝ ȩȡȚαΝ ĲαΝ ȞȠȝȠșİĲȚțȐΝ țαȚΝ ıĲȘΝ įȑıȝİȣıȘΝ ȑȞαȞĲȚΝ İȞȩȢΝ ıȣȖțİțȡȚȝȑȞȠȣΝ șİıȝȚțȠȪΝ

πȜαȚıȓȠȣ, πȠȣ ȞαΝİȝπȜȑțİȚΝțαȚΝĲαΝįȪȠΝȝαȗȓΝȒΝĲȠΝȑȞα, ȝİΝıȣȖțİțȡȚȝȑȞȘΝȑțĲαıȘ. ǻİȞΝ

ıȘȝαȓȞİȚΝȩȝȦȢΝȩĲȚΝįİȞΝȝπȠȡİȓΝȞαΝαȞαȜȘĳșİȓΝαπȩΝțȠȚȞȠȪΝįȡȐıȘ, απȑȞαȞĲȚΝıİΝȑȞαΝ

ĲȩıȠΝ ıȘȝαȞĲȚțȩΝ ȗȒĲȘȝα,Ν αȜȜȐ İțİȓȞȠ πȠȣΝ πȡȠȑȤİȚ, ıĲȠΝ πȜȐȞȠΝ İȜȑȖȤȠȣΝ ĲȠȣΝ

ȐȞșȡαțα, İȓȞαȚΝ ȘΝ ȠȡȚȠșȑĲȘıȘΝ ĲȦȞΝ αȡȝȠįȚȠĲȒĲȦȞ, ȠΝ πȡȠıįȚȠȡȚıȝȩȢΝ ĲȦȞΝ țȠȚȞȫȞΝ

ıȘȝİȓȦȞΝțαȚ įȚαĳȠȡȠπȠȚȒıİȦȞ,ΝĲȦȞΝȠȡȓȦȞ, ĲȦȞ İȣșȣȞȫȞ, ĲȦȞ αȡȝȠįȚȠĲȒĲȦȞ, ĲȦȞ 

παȡαįȠȤȫȞ, ĲȦȞ ıȣȞİȡȖαıȚȫȞ, ĲȦȞΝ İπȚțαȜȣπĲȩȝİȞȦȞ ĲȠȝȑȦȞ, ĲȘȢ țȠȚȞȒȢ 

įȡȐıȘȢ, ĲȘȢ ıȣȞȪπαȡȟȘȢ, ĲȘȢ ȣπȠıĲȒȡȚȟȘȢ țαȚΝ ĲȦȞ ȡȩȜȦȞ, ĲȘȢ ȕȠȒșİȚαȢ ĲȦȞΝ

πȡȠȖȡαȝȝȐĲȦȞΝțαȚΝĲȘȢΝİȟαıĳȐȜȚıȘȢ ȠȝαȜȒȢΝțαȚΝαπȠĲİȜİıȝαĲȚțȒȢΝαȞĲȚȝİĲȫπȚıȘȢέ 

ǼπȚπȜȑȠȞ, ȘΝ ȝȚțĲȒΝ ȤȡȒıȘΝ țαȚΝ ıȣȞȪπαȡȟȘ, İțĲȚȝȐĲαȚΝ ȩĲȚΝ ȝπȠȡİȓΝ ȞαΝ

İȟȣπȘȡİĲȒıİȚΝȝȑȡȠȢΝĲȦȞΝıȣȝĳİȡȩȞĲȦȞΝĲȠȣΝıĲȡαĲȚȦĲȚțȠȪΝĳȠȡȑα, πȡȠȢΝȩĳİȜȠȢΝĲȘȢΝ

αȞȐπĲȣȟȘȢΝțαȚΝĲȘȢΝαȞαȕȐșȝȚıȘȢΝĲȠȣΝǹήǻ,ΝȝİΝĲȘȞΝαȞȐȜȘȥȘΝȑȡȖȦȞΝαπȩΝĲȠȞΝπȠȜȚĲȚțȩ 

ĳȠȡȑα,Ν ȝȑıȦΝ įȚȐĳȠȡȦȞΝ αȞαπĲȣȟȚαțȫȞΝ πȡȠȖȡαȝȝȐĲȦȞ,Ν ȦȢΝ ȝİȡȓįȚȠΝ ıȣȞΝ

ȜİȚĲȠȣȡȖȓαȢΝ țαȚΝ ıȣȞİțȝİĲȐȜȜİȣıȘȢέΝ ȆαȡȐȜȜȘȜα, șαΝ įȚİȣțȩȜȣȞİΝ ĲȘΝ įȚİțįȓțȘıȘΝ

ȠȚțȠȞȠȝȠĲİȤȞȚțȒȢΝ ȕȠȒșİȚαȢ, ȖȚαΝ ĲȘȞΝ απȩΝ țȠȚȞȠȪΝ ȣπȠıĲȒȡȚȟȘΝ ĲȠȣΝ πȡȠȖȡȐȝȝαĲȠȢ 

İȜȑȖȤȠȣΝĲȠȣΝȐȞșȡαțα, İțĲȩȢΝțȠȞįȣȜȓȦȞΝȊȆǼΘǹ, απȩΝȐȜȜȠȣȢΝĳȠȡİȓȢ (ȊȆǹ,ΝǻȒȝȠȚ 

țαȚΝ ȆİȡȚĳȑȡİȚİȢ), ȝİΝ αȚĲȚȠȜȠȖȓαΝ ĲȘΝ ıȣȞįȡȠȝȒ ıĲȘΝ ȕİȜĲȓȦıȘΝ ȝȚαȢΝ İȣȡȪĲİȡȘȢΝ

πİȡȚȠȤȒȢ, πȠȣΝıȣȞȠȜȚțȐΝαȞȒțİȚΝȑȞαΝǹήǻ ȒΝȝȚαΝǹήǺ. ȈĲȠΝπȞİȪȝαΝαȣĲȩ, απȠĲİȜİȓΝĲȘȞΝ

țαȜȪĲİȡȘΝ πȡαțĲȚțȒΝ ȖȚαΝ ĲȘȞ απȩΝ țȠȚȞȠȪΝ αȞĲȚȝİĲȫπȚıȘ81 ĲȠȣΝ πȡȠȕȜȒȝαĲȠȢΝ ĲȦȞΝ

İțπȠȝπȫȞ, ȠΝțαĲȐȜȜȘȜȠȢΝıȣȞįȣαıȝȩȢ ĲαțĲȚțȫȞΝțαȚΝȝȑĲȡȦȞ,ΝȝİΝțαȜȒΝıȣȞİȡȖαıȓαΝ

țαȚΝαȝȠȚȕαȓαΝȣπȠıĲȒȡȚȟȘ, ıĲȠΝȝȑĲȡȠΝĲȠȣΝįȣȞαĲȠȪΝțαȚΝİĳȚțĲȠȪέΝ 

ǹȞαĳȠȡȚțȐΝ įİ,Ν ȝİΝ ĲȚȢ ĳȐıİȚȢΝ ȜİȚĲȠȣȡȖȓαȢ, įȚαțȡȓȞȠȞĲαȚΝ ȠȚΝ αțȩȜȠȣșİȢΝ
πİȡȚπĲȫıİȚȢκ 

                                            
80 ȋαȡαțĲȘȡȚıĲȚțȩ παȡȐįİȚȖȝαΝ απȠĲİȜİȓΝ Ƞ ȀȡαĲȚțȩȢ ǹİȡȠȜȚȝȑȞαȢ ȋαȞȓȦȞΝ ΥȀǹȋȃΦΝ ǿȦȐȞȞȘȢΝ

ǻαıțαȜȠȖȚȐȞȞȘȢΝțαȚΝȘ ǹήǺΝȈȠȪįαȢέ 
81 ǼπȓıȘȢ,ΝİțĲȚȝȐĲαȚΝȩĲȚΝπȚșαȞȫȞ ȞαΝαπαȚĲȘșİȓΝıĲȠΝȝȑȜȜȠȞ,ΝȞαΝİȟİĲαıĲİȓΝțαȚΝȞαΝțαșȠȡȚıĲİȓΝ ĲȠΝ

țαșİıĲȫȢΝ ȝȚαȢΝ ȚįȚȦĲȚțȠπȠȓȘıȘȢΝ ĲȠȣΝ πȠȜȚĲȚțȠȪΝ ĲȝȒȝαĲȠȢΝ İȞȩȢΝ ǹήǻ,Ν ıĲȘȞΝ αȞĲȚȝİĲȫπȚıȘΝ αȣĲȫȞΝ țαȚΝ
ȐȜȜȦȞΝİȚįȫȞΝπȡȠțȜȒıİȦȞ,ΝȩπȠȣΝĲȠΝȗȒĲȘȝαΝșαΝȖȓȞİĲαȚΝαțȩȝȘΝπȚȠΝπİȡȓπȜȠțȠ,ΝαȞΝįİȞΝįȚİȣșİĲȘșİȓέ 
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ȀǹȃȅȃǿȀǾΝΦǹȈǾΝȁǼǿȉȅȊȇΓǿǹȈ 

ǾΝ țαȞȠȞȚțȒΝ ȜİȚĲȠȣȡȖȓαΝ ǹήǻΝ ĲȘȢΝ ǹήǺ, İȓȞαȚΝ αȣĲȒΝ πȠȣΝ ıȣȞαȞĲȐĲαȚΝ ıĲȠΝ

ȝİȖαȜȪĲİȡȠΝ įȚȐıĲȘȝαΝ ĲȠȣ ȑĲȠȣȢ,Ν απȠĲİȜİȓΝ ĲȘΝ ȕαıȚțȒ, πİȡȚȠįȚțȒΝ ȝȑĲȡȘıȘ țαȚΝ

ıȪȖțȡȚıȘ ĲȦȞΝįİįȠȝȑȞȦȞ țαȚΝ αĳȠȡȐΝıİΝ ȩȜİȢΝ ĲȚȢΝ ȤȡȒıİȚȢΝπȠȣΝ ȜαȝȕȐȞȠȣȞΝ Ȥȫȡα, 

ȝİȝȠȞȦȝȑȞα țαȚΝ ıȣȞįȣαıĲȚțȐ, ȦȢΝ İȞαȜȜαııȩȝİȞİȢ,Ν παȡȐȜȜȘȜİȢ țαȚΝ įȚαįȠȤȚțȑȢΝ

țαĲαıĲȐıİȚȢ,Ν ȠπȩĲİ țαȚΝ șİȦȡİȓĲαȚ, ȦȢΝ ĲȠΝ πȜȑȠȞ πȡȩıĳȠȡȠΝ țαȚΝ țαȜȪĲİȡȠΝ πİįȓȠΝ

İĳαȡȝȠȖȒȢ, ȝȚαȢΝπȠȜȚĲȚțȒȢΝȑȜİȖȤȠȣ ĲȘȢΝİȞȑȡȖİȚαȢ, ĲȦȞΝİțπȠȝπȫȞΝȐȞșȡαțα țαȚ ĲȘȢΝ

ȖİȞȚțȩĲİȡȘȢΝπİȡȚȕαȜȜȠȞĲȚțȒȢΝįȡȐıȘȢέ 

ǼıĲȚȐȗȠȞĲαȢΝπİȡȚııȩĲİȡȠΝıĲȘȞΝǹήǺ,ΝȦȢΝĲȠΝİπȓțİȞĲȡȠΝĲȘȢ πȡȠıπȐșİȚαȢ,ΝȖȚαΝ

ĲȘΝįȚİȡİȪȞȘıȘ,ΝĲȘȞΝαȞαȖȦȖȒΝțαȚΝĲȘȞΝαȞĲȚıĲȠȓȤȚıȘΝĲȘȢΝİĳαȡȝȠȖȒȢΝĲȠȣΝȣπȠȜȠȖȚıȝȠȪΝ

ĲȠȣΝαȞșȡαțȚțȠȪΝαπȠĲȣπȫȝαĲȠȢ,ΝπȡȑπİȚΝȞαΝİπȚȜİȖİȓ, ȠȚΝțȪȡȚȠȚΝĲȠȝİȓȢ-πȣȜȫȞİȢΝπȠȣΝ

αȞαĳȑȡșȘțαȞΝ παȡαπȐȞȦ,Ν ȞαΝ İȚıȑȡȤȠȞĲαȚΝ ıĲȚȢΝ țȪȡȚİȢ,Ν įİȣĲİȡİȪȠȣıİȢΝ țαȚΝ ȜȠȚπȑȢ 

įȡαıĲȘȡȚȩĲȘĲİȢ,Ν ȩπȦȢΝ αȣĲȑȢΝ İȓȞαȚΝ țαĲαȞİȝȘȝȑȞİȢ țαȚ ȞαΝ ȖȓȞİĲαȚ,Ν İȓĲİΝ ȕȐıȘΝ

įȚȐȡșȡȦıȘȢ-ȠȡȖȐȞȦıȘȢ ĲȘȢΝ ǹήǺ,Ν İȓĲİΝ ȝİΝ ĲȘȞΝ țαĲαȜȜȘȜȩĲİȡȘΝ țαĲαȞȠȝȒ, ȩĲȚΝ

țαȜȪĲİȡαΝİȟȣπȘȡİĲİȓ,ΝȝİΝȠȝαįȠπȠȓȘıȘΝțαȚ țαĲȘȖȠȡȚȠπȠȓȘıȘ, ȫıĲİΝȞαΝαȞĲȜȠȪȞĲαȚ 

țαȚΝȞαΝıȣȜȜȑȖȠȞĲαȚ ĲαΝαπαȚĲȠȪȝİȞαΝıĲȠȚȤİȓα, απȩ ĲȚȢΝİțĳȐȞıİȚȢΝĲȘȢΝİțπαȓįİȣıȘȢ,Ν

πȡȠπαȡαıțİȣȒȢ,ΝπȡȠİĲȠȚȝαıȓαȢ,ΝİĲȠȚȝȩĲȘĲαȢ,ΝȡȠȣĲȓȞαȢΝțαȚΝαıțȒıİȦȞέΝ 

ǾΝİĳαȡȝȠȖȒΝțαȚΝȘΝĲȒȡȘıȘΝĲȘȢΝįȚαįȚțαıȓαȢΝȣπȠȜȠȖȚıȝȠȪΝĲȠȣΝαπȠĲȣπȫȝαĲȠȢ, 

ȠįȘȖİȓΝ ıİ πȜαȓıȚαΝ αȞαȗȒĲȘıȘȢΝ ȕȑȜĲȚıĲȦȞΝ ȜȪıİȦȞ, ĲȦȞΝ πȚȠΝ İȞįİįİȚȖȝȑȞȦȞΝ

πȡαțĲȚțȫȞ țαȚΝĲȦȞΝțαȜȪĲİȡȦȞΝπȡȠĲȐıİȦȞ țαȚ įȓįİĲαȚΝȘΝİȣțαȚȡȓαΝıĲȘȞΝțαȜȜȚȑȡȖİȚαΝ

İȪĳȠȡȠȣΝțȜȓȝαĲȠȢΝαȞαȗȒĲȘıȘȢΝ ȚįİȫȞ, πȡȠĲȐıİȦȞ țαȚΝțαȚȞȠĲȠȝȓαȢ, įȚαȝȑıȠȣ, İȓĲİΝ

απİȣșİȓαȢΝ İπȚțȠȚȞȦȞȓαȢΝ ȝİΝ ĲȠȣȢ İȝπȜİțȩȝİȞȠȣȢ, İȓĲİΝ ȝİΝ įȚȐįȡαıȘ,Ν ȝȑıȦ 

İțπȩȞȘıȘȢ İȚįȚțȫȞΝ πȡȠȢΝ ıȣȝπȜȒȡȦıȘΝ İȡȦĲȘȝαĲȠȜȠȖȓȦȞ,Ν ȖȚαΝ ĲȘΝ įȩȝȘıȘΝ

țαĲȐȜȜȘȜȦȞΝπİįȓȦȞ. 

ΓȚαΝȞαΝıȣȞįȣαıĲȠȪȞΝȠȚΝȚįȚαȚĲİȡȩĲȘĲİȢ,ΝȠȚΝȚįȚȠȝȠȡĳȓİȢΝțαȚΝȠȚΝİȚįȚțȑȢΝıȣȞșȒțİȢ,Ν

ȞαΝ țαĲȘȖȠȡȚȠπȠȚȘșȠȪȞΝ ȠȚΝ įȡαıĲȘȡȚȩĲȘĲİȢΝ țαȚΝ ȜİȚĲȠȣȡȖȓİȢ, țαșȫȢΝ țαȚΝ ȠȚΝ πȘȖȑȢΝ

İțπȠȝπȫȞ,ΝıȪȝĳȦȞαΝȝİΝĲȘΝįȠȝȒ,ΝĲȘȞΝȠȡȖȐȞȦıȘΝțαȚΝĲȘΝȜİȚĲȠȣȡȖȓαΝĲȦȞΝȝȑıȦȞΝțαȚΝ

ĲȠȣΝπȡȠıȦπȚțȠȪ,ΝȫıĲİΝȞαΝĲȡȠĳȠįȠĲȒıȠȣȞΝȝİΝĲȘΝıİȚȡȐΝĲȠȣȢΝĲαΝĲȡȓαΝȖİȞȚțȐΝπİįȓαΝ

ıȣȜȜȠȖȒȢΝțαȚΝțαĲαȝȑĲȡȘıȘȢΝĲȠȣΝıȣȞȩȜȠȣΝĲȦȞΝİțπȠȝπȫȞ,ΝİπȚȜȑȤșȘțİΝȦȢΝĲȠΝȖİȞȚțȩΝ

ȝȠȞĲȑȜȠ,Ν ȘΝ αțȩȜȠȣșȘΝ țαĲȘȖȠȡȚȠπȠȓȘıȘ,Ν ȫıĲİ ȞαΝ ȚțαȞȠπȠȚİȓΝ ĲȚȢΝ απαȚĲȒıİȚȢΝ ıĲαΝ

ıĲȡαĲȚȦĲȚțȐΝįİįȠȝȑȞα,ΝıİΝȝȚțȡȒΝȒΝİȣȡȪĲİȡȘΝțȜȓȝαțα,ΝȝİΝĲȘȞΝțαĲαȜȜȘȜȩĲİȡȘΝİπȓΝĲȠȣΝ
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παȡȩȞĲȠȢΝαȡȤȚțȒΝțαȚΝπȡȠĲİȚȞȩȝİȞȘΝȝȠȡĳȒ țαȚ ȘΝȠπȠȓαΝİȓȞαȚΝįȠȝȘȝȑȞȘΝπȐȞȦΝıĲȠΝ

ıțİπĲȚțȩ,ΝȩπȦȢΝαȞαπĲȪııİĲαȚΝțαȚΝαȞαȜȪİĲαȚΝπαȡαțȐĲȦΝ: 

 

ǼȚțȩȞαΝ6 ȆȡȠĲİȚȞȩȝİȞȘΝȀαĲȘγȠȡȚȠπȠȓȘıȘΝĲȘȢΝȆĲȘĲȚțȒȢΝǻȡαıĲȘȡȚȩĲȘĲαȢ 

ǹήΦΝțαȚΝΆȝİıȘ ȊπȠıĲȒȡȚȟȘ ǹȣĲȫȞ 

ȉȠΝπȡȫĲȠΝπİįȓȠΝıȣȜȜȠȖȒȢΝțαȚΝįȡȐıȘȢ, αĳȠȡȐΝıĲȚȢΝȐȝİıİȢΝ İțπȠȝπȑȢΝπȠȣΝ

παȡȐȖȠȣȞΝ ĲαΝ ǹήΦΝ țαĲȐΝ ĲȚȢΝ πĲȒıİȚȢΝ ĲȠȣȢΝ țαȚΝ ıĲȘȞΝ ȐȝİıȘΝ ȣπȠıĲȒȡȚȟȘΝ αȣĲȫȞ, 

ıȣȝȝİĲȑȤȠȞĲαȢ ȩıȠȚΝ țαȚΝ ȩıαΝ ȝȑıαΝ İȝπȜȑțȠȞĲαȚΝ ȝİΝ ĲαΝǹήΦ, πȠȣΝπȡȠİĲȠȚȝȐȗȠȞĲαȚΝ

țαȚΝİȓȞαȚΝȚțαȞȐΝȖȚαΝπĲȒıȘέΝ 

ȅΝĲȡȩπȠȢΝȣπȠȜȠȖȚıȝȠȪΝĲȦȞΝİțπȠȝπȫȞΝĲȦȞΝǹήΦ,ΝİȟαȡĲȐĲαȚ, απȩΝȠȡȚıȝȑȞαΝ

ȕαıȚțȐΝıĲȠȚȤİȓαΝπȠȣΝαĳȠȡȠȪȞΝıĲȠȞΝĲȪπȠ,ΝıĲȠȞΝȡȩȜȠ,ΝıĲȚȢΝİțĲİȜȠȪȝİȞİȢΝαπȠıĲȠȜȑȢΝ

țαȚΝıĲȠΝπȡȠĳȓȜ αȣĲȫȞ,ΝıĲȠȣȢΝĲȪπȠȣȢΝĲȦȞΝțȚȞȘĲȒȡȦȞΝπȠȣΝĳȑȡȠȣȞΝțαȚΝĲȠȣΝțαȣıȓȝȠȣΝ

πȠȣΝȤȡȘıȚȝȠπȠȚȠȪȞ,ΝțαșȫȢΝțαȚΝαπȩΝĲȠΝȝȠȞĲȑȜȠΝțαȚΝĲȘΝȝİșȠįȠȜȠȖȓαΝȣπȠȜȠȖȚıȝȠȪέΝ

ȆαȡȐȜȜȘȜα,ΝıȣȝȝİĲȑȤȠȣȞΝȝȚαΝıİȚȡȐΝĲȣπȠπȠȚȘȝȑȞȦȞΝįȚαįȚțαıȚȫȞ, πȠȣΝİțĲİȜȠȪȞĲαȚΝ

απȩΝĲȠΝπȡȠıȦπȚțȩΝπȠȣΝȤȡȘıȚȝȠπȠȚİȓ ĲαΝαπαȚĲȠȪȝİȞαΝȝȑıα, πȡȠțİȚȝȑȞȠȣΝȑȞαΝǹήΦΝ

ȞαΝ ȕȡİșİȓΝ ıĲȠȞΝ αȑȡα,Ν ȑȦȢ ȞαΝ İπȚıĲȡȑȥİȚΝ țαȚΝ ȞαΝ ıĲαșȝİȪıİȚ,Ν ĲαΝ ȠπȠȓαΝ ıȣȞȠȜȚțȐ 

παȡȐȖȠȣȞ, ȝİΝ ĲαΝ İȚįȚțȐΝ ȤαȡαțĲȘȡȚıĲȚțȐΝ ĲȠȣȢ, ȑȞαΝ ȣπȠıȪȞȠȜȠΝ İțπȠȝπȫȞ,Ν πȠȣΝ

απαȚĲİȓΝĲȘΝįȚțȒΝĲȠȣΝțαĲαȖȡαĳȒΝțαȚΝȝȑĲȡȘıȘέ 

ȉȠΝİπȩȝİȞȠΝπȠȣΝıȤİĲȓȗİĲαȚΝȝİΝĲαΝǹήΦΝțαȚ İȞĲȐııİĲαȚΝıĲȠΝȓįȚȠΝπİįȓȠ, αĳȠȡȐΝ

ıĲȘȞΝ ȐȝİıȘΝ ȣπȠıĲȒȡȚȟȘΝ ĲȘȢΝ ıȣȞĲȒȡȘıȘȢΝ țαȚΝ πȡȠİĲȠȚȝαıȓαȢΝ İțȐıĲȠȣΝ ǹήΦ țαȚΝ

πİȡȚȜαȝȕȐȞİȚΝįȚαįȚțαıȓİȢΝțαȚΝĳȐıİȚȢ,ΝİȚįȚțȐΝȝȑıαΝțαȚΝπȡȠıȦπȚțȩ,ΝȝİΝȤȡȩȞȠȣȢΝțαȚΝ
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πİȡȚȩįȠȣȢ,ΝȦȢ ȑȞαΝ ȐȜȜȠΝ ȚįȚαȓĲİȡȠΝ ȣπȠıȪȞȠȜȠΝ İțπȠȝπȫȞ, πȠȣ ȣπȩțİȚĲαȚΝ ȝİȞΝ ıİΝ

ĲȣπȠπȠȚȘȝȑȞİȢΝįȚαįȚțαıȓİȢ,ΝαȜȜȐΝαπαȚĲİȓΝĲȠΝįȚțȩΝĲȠȣΝȣπȠȜȠȖȚıĲȚțȩΝȣπȠıȪıĲȘȝαέ 

ȉαΝπαȡαπȐȞȦΝαπȠĲİȜȠȪȞΝıȪȞȠȜȠΝįȚαįȚțαıȚȫȞ,ΝȝȑıȦȞΝțαȚΝαȞșȡȫπȦȞ, πȠȣΝ

ȘΝıȣȖțİțȡȚȝȑȞȘΝȜİȚĲȠȣȡȖȓα ĲȠȣȢ παȡȐȖİȚΝȑȞαΝαπȠĲȪπȦȝαΝțαȚΝπαȡȐΝĲȠΝȖİȖȠȞȩȢΝȩĲȚΝ

įȚȑπȠȞĲαȚΝȩȜȠȚΝțαȚΝȩȜαΝαπȩΝĲȣπȚțȑȢΝțαȚΝĲȣπȠπȠȚȘȝȑȞİȢΝįȚαįȚțαıȓİȢΝțαȚΝπȡαțĲȚțȑȢ, 

ıİΝȑȞαΝαȣıĲȘȡȐΝțαșȠȡȚıȝȑȞȠΝπȜαȓıȚȠ,ΝİȞĲȠȪĲȠȚȢΝİțĲȚȝȐĲαȚΝȩĲȚΝαțȩȝȘΝțαȚΝı΄ αȣĲȩΝĲȠΝ

πȜαȓıȚȠ, ȤȦȡȓȢΝ ȞαΝ įȚαĲαȡαȤșİȓΝ ĲȠΝ ȠȣıȚαıĲȚțȩ,Ν ĲȠΝ ĲȣπȚțȩ,Ν ĲȠΝ απαȚĲȠȪȝİȞȠΝ țαȚΝ ĲȠΝ

αȞαȖțαȓȠ, ȣπȐȡȤȠȣȞΝ ĲȡȩπȠȚ, πȠȣΝ αȞΝ įȚİȡİȣȞȘșȠȪȞ, ȝπȠȡȠȪȞΝ ȞαΝ İπȚĲȪȤȠȣȞΝ

ȝİȚȫıİȚȢΝİțπȠȝπȫȞ,ΝαπȜȐΝįİȞΝȒĲαȞΝȑȦȢΝĲȫȡαΝİπȚĲαțĲȚțȩΝȒΝαȞαȖțαȓȠΝȞαΝıȣȝȕİȓέ 

ȁȠȚπȑȢΝΈȝȝİıİȢΝǻȡαıĲȘȡȚȩĲȘĲİȢ ȊπȠıĲȒȡȚȟȘȢΝȆĲȒıİωȞ 

ȉȠΝ İπȩȝİȞȠΝ πİįȓȠΝ ıȣȜȜȠȖȒȢΝ țαȚΝ įȡȐıȘȢ,Ν αĳȠȡȐΝ ıĲȚȢΝ ȐȝİıİȢΝ țαȚΝ ȑȝȝİıİȢΝ

İțπȠȝπȑȢ, πȠȣΝ παȡȐȖȠȣȞΝ ȠȚΝ ȜȠȚπȑȢΝ įȡαıĲȘȡȚȩĲȘĲİȢ, ȠȚΝ ȠπȠȓİȢ ȣπȠıĲȘȡȓȗȠȣȞΝ

ȑȝȝİıαΝ ĲȠΝ πȡȠȘȖȠȪȝİȞȠΝ ıȪȞȠȜȠ, ĲȘȢ πĲȘĲȚțȒȢ įȡαıĲȘȡȚȩĲȘĲαȢ ĲȦȞ ǹήΦ țαȚΝ ĲȘȢΝ

ȐȝİıȘȢΝȣπȠıĲȒȡȚȟȒȢΝĲȦȞέ 

ȉȠΝıȪȞȠȜȠΝİȓȞαȚΝȚįȚαȓĲİȡαΝπİȡȓπȜȠțȠ, αȡțİĲȐΝįȚİȣȡȣȝȑȞȠ,ΝİȝπİȡȚȑȤİȚΝȝİȖȐȜȘΝ

ȖțȐȝαΝįȡαıĲȘȡȚȠĲȒĲȦȞ,ΝȝȑıȦȞ,ΝπȡȠıȦπȚțȩ, İȚįȚțȫȞΝαπαȚĲȒıİȦȞΝțαȚΝįȚαįȚțαıȚȫȞ. 

ǹȣĲȐΝ πȡȑπİȚΝ ȞαΝ ȠȝαįȠπȠȚȘșȠȪȞ, țαĲȘȖȠȡȚȠπȠȚȘșȠȪȞ țαȚΝ ȞαΝ απȠĲİȜȑıȠȣȞ 

αȞĲȚțİȓȝİȞȠΝȝȚαȢΝ ȚįȚαȓĲİȡȘȢΝ țαȚΝ İπȚȝȑȡȠȣȢΝȝİȜȑĲȘȢ,ΝıȪȝĳȦȞαΝȝİΝ ĲȘΝıĲȠȤȠșȑĲȘıȘ, 

ĲȠȣΝİțȐıĲȠĲİΝȣπȠȜȠȖȚıĲȚțȠȪΝȝȠȞĲȑȜȠȣ. ǼπȚπȜȑȠȞ,ΝȖȚαΝĲȠȞΝțȐșİΝĲȠȝȑαΝȒΝȣπȠĲȠȝȑα,Ν

πȡȑπİȚΝȞαΝİπȚȜİȖİȓΝĲȠΝțαĲαȜȜȘȜȩĲİȡȠ, ıȪȝĳȦȞαΝȝİΝĲȘȞΝțαĲȐĲαȟȘ, πȠȣΝșαΝȑȤİȚΝȖȓȞİȚΝ

țαȚΝĲȠΝȠπȠȓȠ, șαΝπȡȠțȪπĲİȚΝαπȩΝıȣȞİȡȖαıȓαΝȑȝπİȚȡȦȞ, αȜȜȐΝțαȚΝĲȦȞΝȣπȠȜȠȓπȦȞΝ

ȤȡȘıĲȫȞΝ ȒΝ țαȚΝ ȩȜȦȞΝ ĲȦȞΝ İȝπȜİțȠȝȑȞȦȞ,Ν țαșȫȢΝ țαȚΝ απȩΝ ĲȘΝ ıȣȝȝİĲȠȤȒΝ ıĲȘΝ

įȚαįȚțαıȓαΝĲȘȢΝαȞȐįȡαıȘȢ, ȩȜȦȞΝĲȦȞ πİȡȚπĲȫıİȦȞ țαȚΝİπȚπȑįȦȞ įȚαπȓıĲİȣıȘȢ.  

ǹȞαĳȠȡȚțȐ ıĲαΝ İȚįȚțȐΝ ȝȑıα, İπİȚįȒΝ İȓȞαȚΝ İȟİȚįȚțİȣȝȑȞαΝ țαȚΝ ıȣȖțİțȡȚȝȑȞα, 

İțĲȚȝȐĲαȚΝ ȩĲȚΝ įİȞΝ ȣπȐȡȤȠȣȞ πȠȜȜȐΝ πİȡȚșȫȡȚαΝ ȕİȜĲȓȦıȘȢΝ ȒΝ αȜȜαȖȒȢ,Ν ȫıĲİΝ ȞαΝ

İπȑȜșİȚΝ ıȘȝαȞĲȚțȒΝ ȝİȓȦıȘΝ İțπȠȝπȫȞέΝ ǼțİȓΝ ȩȝȦȢΝ πȠȣΝ įȪȞαĲαȚ ȞαΝ İıĲȚαıĲȠȪȞΝ

πȡȠıπȐșİȚİȢ, ȞαΝ įȚİȡİȣȞȘșȠȪȞΝ ĲȡȩπȠȚΝ țαȚΝ ȣπȐȡȤȠȣȞΝ ȝİȖαȜȪĲİȡİȢΝ įȣȞαĲȩĲȘĲİȢΝ

İȟİȪȡİıȘȢΝ ȜȪıİȦȞ, ȝİΝ țαȜȪĲİȡȘΝ απȩįȠıȘΝ țαȚΝ απȠĲİȜİıȝαĲȚțȩĲȘĲα, İȓȞαȚΝ ıĲȚȢΝ

İĳαȡȝȠȗȩȝİȞİȢΝ įȚαįȚțαıȓİȢ, ıĲȚȢΝ ıȣȞșȒțİȢ,Ν ıȣȞȒșİȚİȢ, ıĲȠȞΝ αȞșȡȫπȚȞȠΝ

παȡȐȖȠȞĲαΝțαȚΝıĲȘΝȞȠȠĲȡȠπȓαέΝ 
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ǺȑȕαȚαΝ țαȚΝ ıĲȠΝ πİįȓȠΝ αȣĲȩΝ ȣπȐȡȤİȚΝ ȘΝ ĲȣπȠπȠȓȘıȘ, αȜȜȐ įİȞΝ İȓȞαȚΝ ĲȩıȠΝ

αȣıĲȘȡȩ ıİΝ ȩȜα țαȚΝ ȖȚαΝ ȩȜαΝ ĲαΝ İπȚȝȑȡȠȣȢΝ ĲȝȒȝαĲα,Ν ȫıĲİ ȞαΝ ȝȘȞΝ İπȚĲȡȑπİĲαȚ 

ĲȡȠπȠπȠȓȘıȘ,ΝαȞαșİȫȡȘıȘΝȒΝțαȚΝțαșȠȜȚțȒΝαȜȜαȖȒ,ΝαȡțİȓΝĲȠΝȞȑȠΝπȠȣΝșαΝİπȚȜİȖİȓ, 

ȞαΝțαșȠȡȚıĲİȓΝ İπαțȡȚȕȫȢΝțαȚΝȞαΝ ĲȣπȠπȠȚȘșİȓΝ İțΝȞȑȠȣ,ΝȝİΝ ȚįȚαȓĲİȡȘΝπȡȠıȠȤȒΝĲȦȞΝ

İȣαȓıșȘĲȦȞΝ ȜİȚĲȠȣȡȖȚȫȞΝıĲȘȞΝ ĲȒȡȘıȘΝ ĲȠȣΝ ĲİȜİĲȠȣȡȖȚțȠȪΝ ȝȑȡȠȣȢέΝǼπȠȝȑȞȦȢ, ȖȚα 

αȟȚȩπȚıĲȠΝαπȠĲȑȜİıȝα, πȠȣΝȞαΝαπȠĲȣπȫȞİȚΝĲȚȢΝπȡαȖȝαĲȚțȑȢΝİțπȠȝπȑȢ,ΝαπαȚĲİȓĲαȚ 

țαȚΝ İįȫΝ įȩȝȘıȘ İȚįȚțȫȞ-İȟİȚįȚțİȣȝȑȞȦȞ ȣπȠȜȠȖȚıĲȚțȫȞ ȝȠȞĲȑȜȦȞ, ȝȠȞĲαȡȚıȝȑȞαΝ

ıĲȚȢΝαȞȐȖțİȢΝțαȚΝȚįȚαȚĲİȡȩĲȘĲİȢΝıȣȖțİțȡȚȝȑȞȦȞΝαπαȚĲȒıİȦȞέ 

ȀȠȚȞȒȢΝȋȡȒıȘȢΝ– ȊπȠıĲȒȡȚȟȘȢΝțαȚΝȍĳȑȜİȚαȢ 

ȉȠΝ ĲİȜİȣĲαȓȠΝ πİįȓȠΝ ıȣȜȜȠȖȒȢΝ țαȚΝ įȡȐıȘȢ,Ν αĳȠȡȐΝ ıĲȚȢΝ ȐȜȜİȢ,Ν ȐȝİıİȢΝ țαȚΝ

ȑȝȝİıİȢΝ İțπȠȝπȑȢ, πȠȣΝ παȡȐȖȠȣȞΝ ȠȚΝ ȜȠȚπȑȢΝ įȡαıĲȘȡȚȩĲȘĲİȢ,Ν ȠȚΝ ȠπȠȓİȢΝ

ȣπȠıĲȘȡȓȗȠȣȞΝ ȖİȞȚțȐΝ ĲȘΝ ȜİȚĲȠȣȡȖȓα, ĲȠȣΝ ȣπȩȜȠȚπȠȣΝ ĳȠȡȑαΝ πȜαȓıȚȠ. ȉȠΝ ıȪȞȠȜȠΝ

ȠȝȠȚȐȗİȚΝȝİΝȝȚαΝȝİȖȐȜȘΝțȠȚȞȩĲȘĲα,ΝțαȜȐΝȠȡȖαȞȦȝȑȞȘ,ΝȑȤİȚΝįȠȝȑȢΝțαȚΝȣπȠįȠȝȑȢ,ΝȝİΝ

πȠȜȜȐΝ țȠȚȞȐΝ ıĲȠȚȤİȓα, ȠπȠȚαıįȒπȠĲİΝ ȠȝȐįαȢΝ ȖİȞȚțȫȞΝ įȡαıĲȘȡȚȠĲȒĲȦȞ, αȜȜȐΝ

ıȣȞȒșȦȢ İπȚĳȠȡĲȚıȝȑȞȘΝȝİΝπȚȠΝȚįȚαȓĲİȡαΝțαșȒțȠȞĲα,ΝȤȦȡȓȢΝȞαΝαȖȞȠİȓĲαȚ Ș ȪπαȡȟȘ 

țαȚΝİįȫ ȚįȚαȚĲİȡȠĲȒĲȦȞ țαȚΝİȚįȚțȫȞΝıȣȞșȘțȫȞ.  

ȈȓȖȠȣȡα ȩȝȦȢ, απȠĲİȜİȓΝ πȡȩıĳȠȡȠΝ πİįȓȠΝ İĳαȡȝȠȖȒȢ82 ȠπȠȚαıįȒπȠĲİΝ

ȝİșȩįȠȣ, İȓȞαȚΝ απαȜȜαȖȝȑȞȠΝ απȩΝ αȣıĲȘȡȐΝ ĲȣπȠπȠȚȘȝȑȞİȢΝ įȚαįȚțαıȓİȢΝ țαȚΝ

ȣπȠȤȡİȫıİȚȢ, İȞĲȩȢΝ ȕȑȕαȚαΝ ĲȘȢΝ ıĲȡαĲȚȦĲȚțȒȢΝ ȚįȚȠȝȠȡĳȓαȢ,Ν įİȠȞĲȠȜȠȖȓαȢΝ țαȚΝ

ȚįȚαȚĲİȡȩĲȘĲαȢ, πİȡȚȜαȝȕȐȞȠȞĲαȢ ĲȘȞΝ țαșȘȝİȡȚȞȩĲȘĲα, ȝİΝ αȡțİĲȐ πİȡȚșȫȡȚαΝ

ȕİȜĲȓȦıȘȢ, ıĲȠΝ șȑȝαΝ ȝİȓȦıȘ İțπȠȝπȫȞ,Ν ȫıĲİ İțİȓΝ ȞαΝ ıĲȠȤİȪıİȚ ȘΝ ȖİȞȚțȒΝ

πȡȠıπȐșİȚα, ȣπȠȕȠȘșȠȪȝİȞȘΝαπȩ ĲȘΝįȚαįȚțαıȓαΝİȞȘȝȑȡȦıȘȢ,ΝİȣαȚıșȘĲȠπȠȓȘıȘȢ,Ν

ĲȘȢ İȝĳȪıȘıȘȢΝțαȚΝĲȘȢΝαȜȜαȖȒȢ ȞȠȠĲȡȠπȓαȢέ ǾΝİπȚĲȣȤȓαΝįİ,ΝıĲȘΝıȣȡȡȓțȞȦıȘΝĲȠȣΝ

πİȡȚȕαȜȜȠȞĲȚțȠȪΝαπȠĲȣπȫȝαĲȠȢ,ΝșαΝπȡȠțȪȥİȚΝαπȩΝĲȘȞΝȣȚȠșȑĲȘıȘΝıȣȖțİțȡȚȝȑȞȦȞΝ

πȡαțĲȚțȫȞΝ țαȚ ȝȑĲȡȦȞ,Ν ıİΝ ĲȠȝİȓȢΝ țαȚΝ ȐȟȠȞİȢΝ ȠȝαįȠπȠȚȘȝȑȞȠȣȢ,Ν ȩπȠȣΝ șαΝ

İπȚȤİȚȡȘșȠȪȞΝİπȚȜİțĲȚțȑȢΝțαȚΝİπȚȜİȖȝȑȞİȢ,ΝπαȡİȝȕȐıİȚȢΝțαȚΝİπİȝȕȐıİȚȢέ 

                                            
82 United States U.S. Aviation Greenhouse Gas Emissions Reduction Plan, Submitted to the 

International Civil Aviation Organization, June 2012. 
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ǼȆǿȋǼǿȇǾȈǿǹȀǾΝΦǹȈǾΝȁǼǿȉȅȊȇΓǿǹȈΝ 

ǾΝ İπȚȤİȚȡȘıȚαțȒΝ ȜİȚĲȠȣȡȖȓαΝ įİȞΝ įİıȝİȪİĲαȚ, αȜȜȐΝ ȠȪĲİΝ țαȚΝ πȡȑπİȚ, απȩΝ

țαȞİȞȩȢΝ İȓįȠȣȢΝ ĳȡαȖȝȩ-πİȡȚȠȡȚıȝȩ, ȩĲαȞΝ πȡȩțİȚĲαȚΝ ȖȚαΝ ĲȠΝ ıțȠπȩΝ ȪπαȡȟȒȢΝ ĲȘȢ, 

ĲȘȞ πȡȠȐıπȚıȘΝĲȘȢ ǼșȞȚțȒȢ αıĳȐȜİȚαȢ,ΝαțİȡαȚȩĲȘĲαȢ,ΝαπȠĲȡȠπȒȢ țαȚΝįȚαĳȪȜαȟȘȢ 

ıȣȞȩȡȦȞΝțαȚΝșİıȝȫȞ, ȩĲαȞ ȠȚΝțαĲαıĲȐıİȚȢΝĲȠΝİπȚȕȐȜȜȠȣȞΝțαȚΝĲȠΝαπαȚĲȠȪȞ, ȠπȩĲİΝ

țαȚΝ αȜȜȐȗȠȣȞΝ ȠȚΝ πȡȠĲİȡαȚȩĲȘĲİȢέ ǺȑȕαȚα,Ν İπȚȤİȚȡȘıȚαțȒ țαȚΝ țαȞȠȞȚțȒ ȜİȚĲȠȣȡȖȓα 

İȓȞαȚΝȐȡȡȘțĲαΝıȣȞįİįİȝȑȞİȢ,ΝįİįȠȝȑȞȠȣΝȩĲȚΝįİȞΝȣπȐȡȤȠȣȞΝıαĳȒΝȩȡȚαΝįȚαȤȦȡȚıȝȠȪΝ

ĲȠȣȢ,Ν αȜȜȐΝ țȚΝ αȞΝ ȣπȒȡȤαȞ,Ν ȘΝ ȝȓαΝ șαΝ įȚαįİȤȩĲαȞΝ ĲȘȞΝ ȐȜȜȘ, ȦȢΝ İȞαȜȜαııȩȝİȞİȢΝ

țαĲαıĲȐıİȚȢΝȒΝȘΝȝȓαΝșαΝπȡȠİĲȠȓȝαȗİ țαȚΝįȚαȝȩȡĳȦȞİΝĲȘȞΝİĳαȡȝȠȖȒΝĲȘȢΝȐȜȜȘȢέ 

ǲȤȠȞĲαȢΝ πȐȞĲȠĲİΝ ȖȞȫȝȠȞαΝ ĲȘȞΝ ȣπȠıĲȒȡȚȟȘΝ țαȚΝ İțĲȑȜİıȘΝ απαȡȑȖțȜȚĲαΝ ĲȘȢΝ

απȠıĲȠȜȒȢ,Ν İțĲȚȝȐĲαȚΝ ȩĲȚΝ țαȚΝ İįȫΝ ȣπȐȡȤİȚΝ įȣȞαĲȩĲȘĲαΝ įȚİȡİȪȞȘıȘȢΝ țȐπȠȚȦȞΝ

ĲȡȩπȦȞΝ țαȚΝ įȚαįȚțαıȚȫȞ, ȖȚαΝ ĲȡȠπȠπȠȓȘıȘΝ ȒΝ αȜȜαȖȒ,Ν ȤȦȡȓȢΝ İπȚȤİȚȡȘıȚαțȑȢΝ

İțπĲȫıİȚȢ,Ν ȫıĲİΝ ȘΝ ȝİȓȦıȘΝ İțπȠȝπȫȞ,Ν ȞαΝ ıȣȝπİȡȚȜȘĳșİȓ țȚΝ İįȫΝ ȦȢΝ ȐȜȜȠ, 

İπȚșȣȝȘĲȩΝ țȡȚĲȒȡȚȠΝ țαȚΝ αȞĲȚțİȚȝİȞȚțȩȢ ıțȠπȩȢ, ıİΝ ȩıȘΝ İĳȚțĲȒΝ ȑțĲαıȘέΝ ǹȞΝ πȐȜȚΝ

įȚαπȚıĲȦșİȓΝȩĲȚΝįİȞΝįȪȞαĲαȚΝπȡȠıαȡȝȠȖȒ ıĲȠΝıĲȩȤȠ, ĲȩĲİΝȘΝĳȐıȘΝșαΝαπȠĲİȜȑıİȚ 

İȟαȓȡİıȘΝ Ȓ ȠπȠȚαįȒπȠĲİΝπȡȠıπȐșİȚα, ȜȩȖȦΝ ĲȠȣΝ İȣαȓıșȘĲȠȣΝ ȤαȡαțĲȒȡαΝșαΝ İȓȞαȚΝ

ȖȚαΝİıȦĲİȡȚțȒΝȤȡȒıȘΝțαȚΝİĳαȡȝȠȖȒ, ȤȦȡȓȢΝįİıȝİȪıİȚȢ țαȚΝȜȠȚπȑȢΝȣπȠȤȡİȫıİȚȢέ  

ǼπȚπȜȑȠȞ,ΝȘΝįȚαȝȠȡĳȠȪȝİȞȘΝȞȠȠĲȡȠπȓα83 απȩΝĲȘȞΝİĳαȡȝȠȖȒΝıĲȘȞΝțαȞȠȞȚțȒΝ

ĳȐıȘΝȜİȚĲȠȣȡȖȓαȢ,ΝİȐȞΝȑȤİȚΝȣȚȠșİĲȘșİȓ, șαΝİȞĲȐȟİȚΝıĲȠȣȢΝȝİȜȜȠȞĲȚțȠȪȢΝıȤİįȚαıȝȠȪȢΝ

ĲȘȞΝ απαȓĲȘıȘΝ πİȡȚȕαȜȜȠȞĲȚțȒȢΝ ıȣȞİȓįȘıȘȢΝ țαȚΝ ıİΝ ȩĲȚΝ țαȚȞȠȪȡȖȚȠΝ İȞĲȐııİĲαȚΝ ȒΝ

πȡȩțİȚĲαȚΝ ȞαΝ παȡαȖȖİȜșİȓΝ ȒΝ ȞαΝ țαĲαıțİȣαıĲİȓέΝ ΆȜȜȦıĲİΝ ȩĲȚΝ İȟαȡĲȐĲαȚΝ απȩΝ ĲȠȣȢΝ

ȓįȚȠȣȢ84,ΝȝπȠȡİȓΝȞαΝπȡȠıαȞαĲȠȜȓȗİĲαȚΝıİΝĲİȤȞȠȜȠȖȓİȢΝπȠȣΝıȑȕȠȞĲαȚΝĲȠΝπİȡȚȕȐȜȜȠȞΝ

İțĲȩȢΝ țȚΝ αȞΝ ȘΝ İπȚȜȠȖȒΝ İȓȞαȚΝ ȝȠȞȩįȡȠȝȠȢέΝ ǹȢ ȣπȐȡȤİȚΝ țαȚΝ ıĲȠȞΝ ĲȠȝȑαΝ αȣĲȩ,Ν ȦȢΝ

πȡȩĲαıȘΝπȡȠȢ αȞαȗȒĲȘıȘ ȩĲαȞΝαπαȚĲȘșİȓ,ΝȖȚαΝȞαΝȖȓȞȠȣȞΝıȣȖțİțȡȚȝȑȞİȢΝαȞαȜȪıİȚȢΝ

țαȚΝπȡȠĲȐıİȚȢ,ΝαĳȠȪΝȖȚαΝİȣȞȩȘĲȠȣȢΝȜȩȖȠȣȢΝįİȞΝȝπȠȡȠȪȞ İįȫ, ȞαΝαȞαȜȣșȠȪȞέ 

                                            
83 O'Brien J. Robert, Mark D. Wade, United States Air Force (USAF) IERA, Air Emissions 

Inventory Guidance Document for Mobile Sources at Air Force Installations, Air Force Institute for 
Environment, Safety and Occupational Health Risk Analysis, Risk Analysis Directorate 
Environmental Analysis Division, San Antonio, January 2002, (Revised December 2003). 

84 ȈĲȠΝȓįȚȠΝπȞİȪȝαΝπȡȑπİȚΝȞαΝțȚȞȠȪȞĲαȚΝțαȚΝȩȜİȢΝȠȚΝαȜȜαȖȑȢ,ΝαȞαțαĲαıțİȣȑȢΝțαȚΝȠȚΝαȞαȞİȫıİȚȢέΝ
ȉȡȩπȠȚΝțαȚΝπȡȠĲȐıİȚȢΝȣπȐȡȤȠȣȞΝΥπέȤέΝįȚαȝπİȡȑȢΝshelters, αȞİĳȠįȚαıȝȩȢΝȝİΝπαȞĲȠȖȡȐĳȠȣȢΝțέȐέΦ, 
αȜȜȐΝįİȞΝȝπȠȡȠȪȞΝȞαΝαȜȜȐȟȠȣȞΝπȠȜȜȐΝİπȓΝĲȦȞΝȣĳȚıĲαȝȑȞȦȞ,ΝȜȩȖȦΝĲȠȣΝȝİȖȐȜȠȣΝțȩıĲȠȣȢέ 
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ȉȑȜȠȢ,ΝıȣȞįȣαıĲȚțȐΝȝİΝȩȜαΝĲαΝπαȡαπȐȞȦ, țȜİȚįȓΝĲȘȢΝİȣİȜȚȟȓαȢ İȓȞαȚ, ȩĲȚΝįİȞΝ

įȪȞαĲαȚΝ απȩΝȐȝİıİȢΝȒΝ ȑȝȝİıİȢΝ İțπȠȝπȑȢΝ ȞαΝȝİȚȦșİȓ,Ν ȞαΝαȞĲȚıĲαșȝȓȗİĲαȚΝȝİΝ țȐĲȚΝ

ȐȜȜȠΝȒΝαπȩΝțȐπȠȣΝαȜȜȠȪ, πȠȣΝįȪȞαĲαȚΝȒ/țαȚΝπȠȣΝȝπȠȡİȓΝİπȚπȜȑȠȞΝȞαΝπİȡȚȠȡȚıĲİȓέ 

ǼπȚπȜȑȠȞΝįİ,ΝĲȠΝțȐșİΝȠȜȚțȩΝȝȠȞĲȑȜȠΝαπȠțĲȐΝȞȩȘȝαΝȝȩȞȠΝțαĲȐΝĲȘȞΝİĳαȡȝȠȖȒΝĲȠȣΝ

ıİΝπȡαȖȝαĲȚțȑȢΝįȚαıĲȐıİȚȢ,ΝȫıĲİΝȞα įȠșİȓΝȝİĲȐΝĲȘȞΝțαĲαȖȡαĳȒ,ΝĲȠΝȑȞαȣıȝαΝȖȚαΝĲȘΝ

įȚİȡİȪȞȘıȘΝĲȦȞΝĲȡȩπȦȞΝȝİȓȦıȘȢέ 

ȆǼǻǿǹΝǼΦǹȇȂȅΓǾȈ ǼȁǼΓȋȅȊΝΓǿǹ ȉǾȃ ǹȆȅȀȅȂǿǻǾΝȍΦǼȁǾȂǹȉȍȃ 

ǾΝ İπȚȜȠȖȒΝ țαȚΝ ȘΝ απȩĳαıȘΝ ȖȚαΝ ĲȘȞΝ İĳαȡȝȠȖȒΝ ĲȠȣΝ ȣπȠȜȠȖȚıȝȠȪΝ ĲȠȣΝ

πİȡȚȕαȜȜȠȞĲȚțȠȪΝαπȠĲȣπȫȝαĲȠȢΝıĲȚȢΝİțĲİȜȠȪȝİȞİȢΝįȡαıĲȘȡȚȩĲȘĲİȢΝαțȠȜȠȣșȫȞĲαȢΝ

ĲȘΝ ȕȑȜĲȚıĲȘΝ ȖȚαΝ țȐșİΝ ȑțαıĲȘ πȡαțĲȚțȒ,Ν İțĲȚȝȐĲαȚΝ ȩĲȚΝ ȝπȠȡİȓΝ ȞαΝ ȠįȘȖȒıİȚ ıĲȘȞΝ

απȠțȠȝȚįȒ ȠȡȚıȝȑȞȦȞ ȕαıȚțȫȞΝȦĳİȜȘȝȐĲȦȞ,ΝĲαΝȠπȠȓαΝıȣȖțİȞĲȡȫȞȠȞĲαȚκ 

ȈĲȘΝ ȕİȜĲȓȦıȘΝ ĲȘȢΝ ȜİȚĲȠȣȡȖȚțȒȢΝ απȠįȠĲȚțȩĲȘĲαȢ,Ν ȝİΝ ĲȘȞΝ παȡȠȤȒΝ țȚȞȒĲȡȦȞΝ

ȖȚαΝĲȘȞΝțαȚȞȠĲȩȝȠΝįȡαıĲȘȡȚȩĲȘĲα, ȝİΝıțȠπȩΝĲȘΝȝİȓȦıȘΝĲȘȢΝȤȡȒıȘȢΝİȞȑȡȖİȚαȢέΝ 

ȈĲȘȞΝİȟȠȚțȠȞȩȝȘıȘΝĲȘȢΝİȞȑȡȖİȚαȢ,ΝȝȑıȦΝĲȘȢΝİĳαȡȝȠȖȒȢΝĲȦȞΝπȡȦĲȠȕȠȣȜȚȫȞΝ

ȝİȓȦıȘȢΝĲȠȣΝȐȞșȡαțα,ΝȝİȚȫȞȠȞĲαȢΝπαȡȐȜȜȘȜαΝĲȠΝțȩıĲȠȢΝıİΝȩȜȘΝĲȘȞΝȑțĲαıȘΝĲȦȞΝ

įȡαıĲȘȡȚȠĲȒĲȦȞ,ΝπȠȣΝİȓȞαȚΝȣπȩΝĲȠȞΝȐȝİıȠΝȑȜİȖȤȠΝĲȠȣΝĳȠȡȑα,ΝțȜȐįȠȣΝțέΝȐέ  

ȈĲȘΝ ȕİȜĲȚıĲȠπȠȓȘıȘΝ ĲȦȞΝ πȡαțĲȚțȫȞΝ įȚαȤİȓȡȚıȘȢΝ ĲȠȣΝ ȐȞșȡαțα,Ν ȝİΝ ĲȘȞΝ

απȩțĲȘıȘΝȖȞȫıİȦȞΝțαȚΝİȝπİȚȡȚȫȞΝțαȚΝȝİΝĲȘΝįȚİȣțȩȜȣȞıȘΝαπȩΝįȚȐĳȠȡαΝıȤİĲȚțȐΝțαȚΝ

İȚįȚțȐΝπȡȠȖȡȐȝȝαĲαέ 

ȈĲȠȞΝİȞĲȠπȚıȝȩΝĲȦȞΝĲȠȝȑȦȞΝπȡȠĲİȡαȚȩĲȘĲαȢΝțαȚΝıĲȘΝıαĳȒΝțαĲαȞȩȘıȘΝĲȦȞΝ

πȘȖȫȞΝĲȦȞΝİțπȠȝπȫȞ,ΝπȠȣΝαȞαπĲȪııȠȞĲαȚΝαπȩΝĲȚȢΝȜİȚĲȠȣȡȖȓİȢ,ΝȖȚαΝĲȘΝȝİȓȦıȘΝĲȦȞΝ

İțπȠȝπȫȞΝțαȚΝĲȘȞΝİțπȜȒȡȦıȘΝĲȦȞΝαπαȚĲȒıİȦȞΝıİΝțȐșİΝİπȓπİįȠΝįȚαπȓıĲİȣıȘȢέ 

ȈĲȘΝ ıĲȒȡȚȟȘΝ ĲȘȢΝ αȞȐπĲȣȟȘȢΝ țαȚΝ ĲȘȢΝ İȟȑȜȚȟȘȢ,Ν απȩΝ ĲȘΝ ıȣȜȜȠȖȒΝ ĲȦȞΝ

įİįȠȝȑȞȦȞΝ ȜİȚĲȠȣȡȖȓαȢΝ țαȚΝ įȡȐıȘȢΝ țαȚΝ απȩΝ ĲȚȢΝ αȞαȜȘĳșİȓıİȢΝ πȡȦĲȠȕȠȣȜȓİȢΝ

ȝİȓȦıȘȢΝĲȦȞΝπȘȖȫȞΝȣπȩΝĲȠȞΝȐȝİıȠΝȑȜİȖȤȠΝĳȠȡȑα,ΝțȜȐįȠȣ,ΝțέȐέ 

ȈĲȘΝ įȚαıĳȐȜȚıȘΝ ĲȘȢΝ αȟȚȠπȚıĲȓαȢΝ ĲȦȞΝ πȜȘȡȠĳȠȡȚȫȞΝ țαȚΝ ĲȘȢΝ įȚαįȚțαıȓαȢΝ

įȚαȤİȓȡȚıȘȢΝ ĲȦȞΝ įİįȠȝȑȞȦȞΝ ȝİΝ απȠĲİȜİıȝαĲȚțȩΝ ĲȡȩπȠ,Ν απȩΝ ĲȘȞΝ ȣȚȠșȑĲȘıȘΝ ȝȚαȢΝ

ıȣıĲȘȝαĲȚțȒȢΝπȡȠıȑȖȖȚıȘȢΝȖȚαΝĲȘΝįȚαȤİȓȡȚıȘΝĲȠȣΝαπȠĲȣπȫȝαĲȠȢΝȐȞșȡαțαέ 
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ȈĲȘȞΝ πȡȠαȖȦȖȒΝ ĲȘȢΝ ıȣȞİȡȖαıȓαȢΝ ȩȜȦȞΝ ĲȦȞΝ İȝπȜİțȠȝȑȞȦȞΝ țαȚΝ ĲȦȞΝ

İȞįȚαĳİȡȠȝȑȞȦȞΝ ȝİȡȫȞ, ȫıĲİΝ ȞαΝ πȡȠȤȦȡȒıȠȣȞΝ ȠȚΝ įȚαįȚțαıȓİȢΝ ıĲȘȞΝ αȞȐπĲȣȟȘΝ

ȝȚαȢΝ πȚȠΝ ȕİȜĲȚȦȝȑȞȘȢΝ ıĲȡαĲȘȖȚțȒȢΝ țαȚΝ ȠȜȠțȜȘȡȦȝȑȞȘȢΝ πȡȠıȑȖȖȚıȘȢΝ ȖȚαΝ ĲȘΝ

įȚαȤİȓȡȚıȘΝĲȠȣΝȐȞșȡαțαέ 

ȈĲȘΝįȚİȣțȩȜȣȞıȘ ĲȦȞΝȜİȚĲȠȣȡȖȚȫȞΝĲȠȣΝĳȠȡȑαΝțαȚΝıĲȘȞΝİȟαıĳȐȜȚıȘΝȠȝαȜȒȢΝ

ıȣȞȪπαȡȟȘȢ,Ν İπȚĲȡȑπȠȞĲαȢΝ ĲȘȞΝ αȞȐπĲȣȟȘΝ ȤȦȡȓȢΝ İȝπȩįȚαΝ țαȚΝ πȡȠıțȩȝȝαĲαΝ απȩΝ

ıȣȞȠȡİȪȠȞĲİȢΝțαȚΝȖİȚĲȞȚȐȗȠȞĲİȢΝțαȚΝȝİΝĲȘΝıȣȞαȓȞİıȘΝĲȦȞΝĲȠπȚțȫȞΝıȣȞșȘțȫȞΝȝȑıȦΝ

ĲȘȢΝİȣșȣȖȡȐȝȝȚıȘȢΝȝİΝĲȚȢΝαπαȚĲȒıİȚȢΝĲȠȣΝıȤİįȚαıȝȠȪΝȝİȓȦıȘȢΝĲȦȞΝİțπȠȝπȫȞέΝ 

ȈĲȘȞΝαȪȟȘıȘΝĲȠȣΝțȪȡȠȣȢ,ΝĲȘȢΝαȟȚȠπȚıĲȓαȢΝțαȚΝĲȘȢΝαȟȓαȢΝĲȠȣΝĳȠȡȑα,Νǹήǻ,ΝǹήǺ, 

įȚαȝȑıȠȣΝ ĲȘȢΝ İȣĳȘȝȓαȢ,Ν ȝİΝ ĲȘȞΝ ȣπȠıĲȒȡȚȟȘΝ ĲȘȢΝ İȣȡȪĲİȡȘȢΝ țαȚΝ İıȦĲİȡȚțȒȢΝ

πİȡȚȕαȜȜȠȞĲȚțȒȢΝ įȡȐıȘȢΝ ȖȚαΝ ĲȘȞΝ αȞĲȚȝİĲȫπȚıȘΝ ĲȘȢΝ țȜȚȝαĲȚțȒȢΝ αȜȜαȖȒȢ,ΝȦȢΝ șȑȝαΝ

ĲȘȢΝȘȝİȡȒıȚαȢΝįȚȐĲαȟȘȢέ 

ȈĲȘȞΝαȪȟȘıȘΝĲȘȢΝİπȚțȠȚȞȦȞȓαȢΝțαȚΝĲȠȣΝįȚȐȜȠȖȠȣΝȝİĲαȟȪΝĲȠȣΝπȡȠıȦπȚțȠȪΝțαȚΝ

ĲȦȞΝ İπȚȝȑȡȠȣȢΝ ĲȝȘȝȐĲȦȞΝ țαȚΝ İπȚıĲαıȚȫȞ, ıȪȝĳȦȞαΝ ȝİΝ ĲȘΝ įȚȐȡșȡȦıȘΝ ĲȦȞΝ

ȣπȘȡİıȚȫȞΝĲȠȣΝıĲȡαĲȚȦĲȚțȠȪΝıȤȘȝαĲȚıȝȠȪ,ΝȖȚαΝĲαΝȗȘĲȒȝαĲαΝπȠȣΝıȤİĲȓȗȠȞĲαȚΝȝİΝĲȠΝ

αȞșȡαțȚțȩΝαπȠĲȪπȦȝαέ 

ȈĲȘΝ șİĲȚțȒΝ İπȚȡȡȠȒΝ țαȚΝ İπȓįȡαıȘΝ ĲȦȞΝ İȟȦĲİȡȚțȫȞΝ ĳȠȡȑȦȞ, πȠȣΝ

ȣπȠıĲȘȡȓȗȠȣȞΝ ĲȚȢΝ ȜİȚĲȠȣȡȖȓİȢΝ ĲȠȣΝ ȠȡȖαȞȚıȝȠȪ,Ν ȖȚαΝ ĲȘ įȚțȒΝ ĲȠȣȢΝ ıȣȝȝİĲȠȤȒΝ țαȚΝ

İȞαȡȝȩȞȚıȘΝ ıĲȚȢΝ πȡȠıπȐșİȚİȢΝ ȝİȓȦıȘȢ, απȩΝ ĲȚȢΝ įȚțȑȢΝ ĲȠȣȢΝ πȘȖȑȢ, ıĲȘȞΝ

İȟȣπȘȡȑĲȘıȘΝĲȠȣΝıĲȡαĲȚȦĲȚțȠȪΝıȤȘȝαĲȚıȝȠȪέΝ 

ȈĲȘȞΝ İȞȓıȤȣıȘΝ țαȚΝ πȡȠȕȠȜȒΝ ĲȘȢΝ įȘȝȩıȚαȢΝ İȚțȩȞαȢΝ ĲȠȣΝ ıĲȡαĲȚȦĲȚțȠȪΝ

ıȤȘȝαĲȚıȝȠȪ, απȩΝĲȘȞΝαȞȐȜȘȥȘΝȘȖİĲȚțȠȪΝȡȩȜȠȣΝȖȚαΝĲȘΝįȚαȤİȓȡȚıȘΝĲȠȣΝȐȞșȡαțαΝțαȚΝ

ĲȘΝȕİȜĲȓȦıȘΝĲȦȞΝıȤȑıİȦȞΝȝİĲαȟȪΝĲȦȞΝțȠȚȞȠĲȒĲȦȞέ 

ȈȊȂȆǼȇǹȈȂǹ ǼȃȅȉǾȉǹȈ 

ȉȠ απȠĲȪπȦȝαΝİȓȞαȚΝįİȓțĲȘȢ, ȠΝȠπȠȓȠȢ İȟȘȖİȓ ĲȘȞΝπȠȡİȓαΝαπȩΝπȠȪΝȑȡȤİĲαȚΝ

țαȚΝπȠȪΝπȐİȚΝțȐĲȚ,ΝİȞȫΝȦȢΝȝȑȖİșȠȢ, απȠțαȜȪπĲİȚΝπȠȜȜȐΝȖȚαΝαȣĲȩ, πȠȣΝαȣĲȩΝαĳȒȞİȚ 

πȓıȦΝĲȠȣ. ΓȚαΝĲȘȞΝαȪȟȘıȘΝįİΝĲȘȢΝαπȠĲİȜİıȝαĲȚțȩĲȘĲαȢ ıĲȘΝȝİȓȦıȘ, ȘΝȠπȠȓαΝİȓȞαȚΝ

ıȣȞȣĳαıȝȑȞȘΝȝİΝ ĲȘȞΝ İȟȠȚțȠȞȩȝȘıȘΝπȩȡȦȞΝțȐșİΝ İȓįȠȣȢ,ΝαπȜȐΝ țαȚΝȝȩȞȠΝαπȩΝ ĲȘȞΝ

ĲȡȠπȠπȠȓȘıȘΝπȡαțĲȚțȫȞ, įȪȞαĲαȚ ȞαΝıȣȝȕȐȜȜȠȣȞΝțαȚΝȞα İĳαȡȝȠıĲȠȪȞ, İπȚπȜȑȠȞΝ

πȡαțĲȚțȑȢΝ țαȚΝ įȚαįȚțαıȓİȢΝ İıȦĲİȡȚțȒȢ țαȚΝ İȟȦĲİȡȚțȒȢΝ įȚȐțȡȚıȘȢ, πȠȣΝ ȝπȠȡİȓΝ ȞαΝ
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ȜİȚĲȠȣȡȖȒıȠȣȞΝ ıȣȞαȖȦȞȚıĲȚțȐ, ȝİĲαȟȪΝ ȩȜȦȞΝ ĲȦȞΝ ıȣȝȝİĲİȤȩȞĲȦȞ ıĲȘΝ įȡȐıȘ, 

πȡȠȐȖȠȞĲαȢΝ ĲȠȞΝ ȣȖȚȒΝ αȞĲαȖȦȞȚıȝȩ,Ν ĲȘȞΝ İȣȖİȞȒΝ ȐȝȚȜȜα,Ν ĲȘȞΝ αȞȐįİȚȟȘΝ ȞȑȦȞΝ

ȚțαȞȠĲȒĲȦȞ,Ν αĲȠȝȚțȐΝ ȒΝ ȠȝαįȚțȐ,Ν İȞȚıȤȪȠȞĲαȢΝ ĲȘȞΝ αȟȓαΝ ĲȘȢΝ İπȚȕȡȐȕİȣıȘȢ,Ν

İȞįȣȞαȝȫȞȠȞĲαȢΝ ĲȠΝ İȞįȚαĳȑȡȠȞ,Ν ĲȘȞΝ İπȚπȜȑȠȞΝ πȡȠıπȐșİȚαΝ țαȚΝ αȞĲαπȩįȠıȘ,Ν ȝİΝ

țȓȞȘĲȡαΝ ĲȩȞȦıȘȢ ĲȘȢΝ įȘȝȚȠȣȡȖȚțȩĲȘĲαȢΝ țαȚΝ ĲȘȞΝ İπȑȞįȣıȘΝ ıİΝ ȞȑȠȣȢΝ ĲȠȝİȓȢΝ țαȚΝ

πİįȓαΝİȞįȚαĳȑȡȠȞĲȠȢ. 
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ȀǹȉǾΓȅȇǿǼȈΝǼȀȆȅȂȆȍȃ 

ȅȚΝ İțπȠȝπȑȢΝ ȩȜİȢΝ ȖȚαΝ ȞαΝ ȝİĲȡȘșȠȪȞΝ țαȚΝ ıĲȘΝ ıȣȞȑȤİȚαΝ ȖȚαΝ ȞαΝ ȜȘĳșȠȪȞΝ ĲαΝ

απαȡαȓĲȘĲαΝȒΝĲαΝİȞįİįİȚȖȝȑȞαΝȝȑĲȡαΝȖȚαΝĲȘΝȝİȓȦıȘΝαȣĲȫȞ,ΝșαΝπȡȑπİȚΝπȡȫĲαΝȞαΝ

ȠȝαįȠπȠȚȘșȠȪȞΝıİΝıȤȑıȘΝȝİΝĲȘȞΝπȡȠȑȜİȣıȒΝĲȠȣȢ,ΝȞαΝțαĲȘȖȠȡȚȠπȠȚȘșȠȪȞΝαȞȐȜȠȖαΝ

ȝİΝĲȘȞΝπȘȖȒΝțαȚΝİȞΝıȣȞİȤİȓαΝȞαΝȖȓȞİȚΝțαșȠȡȚıȝȩȢΝțαȚΝİȞĲȠπȚıȝȩȢΝαȣĲȫȞΝπȠȣΝȑȤȠȣȞΝ

απȠĳαıȚıĲİȓΝ țαȚΝ șİȦȡȠȪȞĲαȚΝ ȩĲȚΝ ıȣȝȝİĲȑȤȠȣȞΝ įȣıȝİȞȫȢΝ ıĲȘȞΝ αȜȜαȖȒΝ ĲȠȣΝ

țȜȓȝαĲȠȢέΝ ȈȪȝĳȦȞαΝ ȜȠȚπȩȞΝ ȝİΝ ĲȠΝ ȖİȞȚțȩĲİȡȠΝ ıțİπĲȚțȩ85 ĲȠȣΝ ȆȡȦĲȩțȠȜȜȠȣ,Ν ȠȚΝ

İțπȠȝπȑȢΝįȚαțȡȓȞȠȞĲαȚΝαȞȐΝțαĲȘȖȠȡȓαΝıİΝȐȝİıİȢ,ΝȑȝȝİıİȢΝțαȚΝȐȜȜİȢΝȑȝȝİıİȢέΝ 

ΆȝİıİȢ, İȓȞαȚΝ αȣĲȑȢΝ πȠȣΝ πȡȠȑȡȤȠȞĲαȚΝ απȩΝ įȡαıĲȘȡȚȩĲȘĲİȢΝ πȠȣΝ

ȜİȚĲȠȣȡȖȠȪȞΝ țαȚΝ İȜȑȖȤȠȞĲαȚΝ απȩΝ ĲȘ įȚȠȚțȘĲȚțȒΝ αȡȤȒΝ ĲȘȢΝ İȟİĲαȗȩȝİȞȘȢΝ πİȡȚȠȤȒȢΝ

įȡȐıȘȢέΝ 

ΈȝȝİıİȢ, İȓȞαȚΝ ȩıİȢΝ αȞαĳȑȡȠȞĲαȚΝ ıĲȘȞΝ παȡαȖȦȖȒΝ ĲȘȢΝ ȘȜİțĲȡȚțȒȢΝ

İȞȑȡȖİȚαȢ,ΝȘΝȠπȠȓαΝțαĲαȞαȜȫȞİĲαȚΝαπȩΝįȡαıĲȘȡȚȩĲȘĲİȢΝțαȚΝȜİȚĲȠȣȡȖȓİȢΝİȞĲȩȢΝĲȘȢΝİȞΝ

ȜȩȖȦΝİȟİĲαȗȩȝİȞȘȢΝπİȡȚȠȤȒȢ. 

ΆȜȜİȢΝ ȑȝȝİıİȢ,Ν İȓȞαȚΝ αȣĲȑȢΝ πȠȣΝ πȡȠȑȡȤȠȞĲαȚΝ απȩΝ ĲȚȢΝ ȣπȩȜȠȚπİȢΝ

įȡαıĲȘȡȚȩĲȘĲİȢ,ΝȠȚ ȠπȠȓİȢΝįİȞΝİȜȑȖȤȠȞĲαȚΝȐȝİıαΝαπȩΝĲȘȞΝαȡȤȒΝĲȠȣΝȣπȩȥȘΝπİįȓȠȣ,Ν

ȩπȦȢΝȘΝįȚαțȓȞȘıȘΝȣȜȚțȫȞΝțαȚΝİȝπȠȡİȣȝȐĲȦȞΝȝİΝĳȠȡĲȘȖȐΝįȚαȞȠȝİȓȢ,ΝȝİĲαțȚȞȒıİȚȢΝ

İȡȖαȗȠȝȑȞȦȞΝțέȐέέΝ 

ǾΝαȞȦĲȑȡȦΝαȣĲȒΝįȚȐțȡȚıȘΝȖȓȞİĲαȚΝπȡȠțİȚȝȑȞȠȣΝȞαΝİȞĲȠπȚıĲȠȪȞΝȠȚΝπȘȖȑȢ,ΝȠȚΝ

ȠπȠȓİȢΝȝπȠȡİȓΝȞαΝİπȚȜȑȟİȚΝȠΝĳȠȡȑαȢΝįȚαȤİȓȡȚıȘȢΝǹήǻ ȒΝȠΝİțȐıĲȠĲİΝπȠȣΝαπȠĳαıȓȗİȚΝ

ȖȚαΝ ĲȘȞΝ αȞȐȜȘȥȘΝ ĲȘȢΝ πȡȦĲȠȕȠȣȜȓαȢ,Ν ȫıĲİΝ ȞαΝ ĲȚȢΝ ıȣȝπİȡȚȜȐȕİȚΝ ıĲȠΝ πȡȩȖȡαȝȝαΝ

įȚαȤİȓȡȚıȘȢΝĲȦȞΝİțπȠȝπȫȞΝțαȚΝĲȦȞ ıĲȩȤȦȞ,ΝțαșȫȢΝȖȚαΝȠπȠȚȠįȒπȠĲİΝıȣȖțİțȡȚȝȑȞȠΝ

ĲȪπȠΝ ĲȘȢΝ πȘȖȒȢ,Ν ȠΝ ȕαșȝȩȢΝ İπȚȡȡȠȒȢΝ șαΝ įȚαĳȑȡİȚΝ ȝİĲαȟȪΝ ĲȦȞΝ İȟİĲαȗȠȝȑȞȦȞΝ

πİȡȚπĲȫıİȦȞέ 

                                            
85 ρφτ‘sΝ methodologyΝ drawsΝ fromΝ σhapterΝ δΝ ΥSettingΝ ηperationalΝ ςoundariesΦΝ inΝ theΝ

Corporate Accounting and Reporting Standard of the Greenhouse Gas Protocol Initiative. 
http://www.ghgprotocol.org/standards/corporate-standard. 
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χreenhouseΝχasΝθrotocol,ΝσorporateΝρccountingΝandΝReportingΝStandard,ΝσhapterΝδΝ‗SettingΝ
ηperationalΝςoundaries‘ΝΥρprilΝβίίδΦέ 

ǼȚțȩȞα 7 ȁİȚĲȠȣȡγȚțȐ ΌȡȚα țαȚ Ȇİįȓα - GHGs ηperationalΝBoundariesΝandΝ‘Scopes’ 

ȅΝ ıȣȖțİțȡȚȝȑȞȠȢΝ ĲȡȩπȠȢΝ ȝİΝ ĲȠȞΝ ȠπȠȓȠΝ țαĲȘȖȠȡȚȠπȠȚȠȪȞĲαȚΝ ȠȚΝ İțπȠȝπȑȢΝ

ıȪȝĳȦȞαΝ ȝİΝ ĲȘȞΝ πȡȠȑȜİȣıȒΝ ĲȠȣȢ,Ν απȠĲİȜİȓΝ ȝȚαΝ πȠȜȪΝ țαȜȒΝ ȝȑșȠįȠ țαȚΝ ȖȚαΝ ĲαΝ

ıĲȡαĲȚȦĲȚțȐΝįİįȠȝȑȞα,ΝȘΝȠπȠȓα ȝπȠȡİȓΝȞαΝȤȡȘıȚȝȠπȠȚȘșİȓΝȝİΝțαĲȐȜȜȘȜȘΝαȞαȖȦȖȒΝ

țαȚΝαȞĲȚıĲȠȚȤȓαΝȖȚαΝĲȘȞΝȠȝαįȠπȠȓȘıȘΝțαȚΝĲȘȞΝțαĲȘȖȠȡȚȠπȠȓȘıȘΝĲȦȞΝİțπȠȝπȫȞΝαπȩΝ

țȐșİΝİȟİĲαȗȩȝİȞȘΝįȡαıĲȘȡȚȩĲȘĲαΝȒΝȝȚαΝȠȞĲȩĲȘĲαέΝȈĲȠΝπȞİȪȝαΝαȣĲȩ, ȠΝȓįȚȠȢΝĲȡȩπȠȢΝ

ȤȡȘıȚȝȠπȠȚȒșȘțİΝ țαȚΝ ıĲȚȢΝ πİȡȚπĲȫıİȚȢΝ πȠȣΝ İȟİĲȐıĲȘțαȞΝ ıĲȘȞΝ παȡȠȪıα,Ν ȖȚαΝ ȞαΝ

ȠȝαįȠπȠȚȘșȠȪȞΝțαȚΝȞαΝțαĲȘȖȠȡȚȠπȠȚȘșȠȪȞΝαȞȐȜȠȖαΝȝİΝĲȘΝįȡαıĲȘȡȚȩĲȘĲα, ĲȠΝİȓįȠȢΝ

țαȚΝĲȘȞΝțαĲȐĲαȟȘ,ΝȫıĲİΝĲİȜȚțȐΝȞαΝĲȡȠĳȠįȠĲȘșȠȪȞΝȝİΝıĲȠȚȤİȓαΝĲαΝİȞΝȜȩȖȦΝπİįȓα.  

ǾΝ İπȩȝİȞȘΝ πİȡȓπĲȦıȘΝ țαĲαȞȠȝȒȢΝ İțπȠȝπȫȞΝ ȖȚαΝ ĲȠȞΝ ȣπȠȜȠȖȚıȝȩΝ ĲȠȣΝ

αȞșȡαțȚțȠȪΝ απȠĲȣπȫȝαĲȠȢ,Ν įȚαĳȠȡȠπȠȚȘȝȑȞȘΝ ȓıȦȢΝ ȦȢΝ πȡȠȢΝ ĲȘΝ ĳȪıȘΝ ĲȘȢΝ

ȝİșȩįȠȣ, İȓȞαȚ αȣĲȒ țαĲȐΝ ĲȘȞΝ ȠπȠȓαΝ įȚαȤȦȡȓȗȠȞĲαȚΝ įȪȠΝ țȪȡȚİȢ,Ν ȝİȖȐȜİȢΝ țαȚΝ

įȚαĳȠȡİĲȚțȑȢΝțαĲȘȖȠȡȓİȢ,ΝαȞȐȜȠȖαΝȝİΝĲȠΝıĲȐįȚȠΝİȞȩȢΝȑȡȖȠȣ țαȚΝπȠȣΝαĳȠȡȠȪȞΝıĲȚȢ 

ĳȐıİȚȢ ĲȘȢΝ țαĲαıțİȣȒȢ țαȚΝ ĲȘȢΝ ȜİȚĲȠȣȡȖȓαȢ ĲȠȣ,Ν ȠȚΝ ȠπȠȓİȢΝ ȝİΝ ĲȘΝ ıİȚȡȐΝ ĲȠȣȢΝ

įȚαțȡȓȞȠȞĲαȚΝıİΝπİȡαȚĲȑȡȦΝȣπȠțαĲȘȖȠȡȓİȢέΝǾΝĳȐıȘΝĲȘȢΝțαĲαıțİȣȒȢ, πİȡȚȜαȝȕȐȞİȚ,Ν

ĲȘȞΝ İțțαșȐȡȚıȘ țαȚΝ ȤȡȒıȘΝ ĲȠȣΝ ȤȫȡȠȣΝ ȖȚαΝ ĲȘȞΝ İȖțαĲȐıĲαıȘ,Ν ĲαΝ įȠȝȚțȐΝȣȜȚțȐ ȖȚαΝ
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ĲȘȞΝαȞȐπĲȣȟȘΝțαȚΝĲȘȞΝțαĲαȞȐȜȦıȘΝİȞȑȡȖİȚαȢΝȖȚαΝȩȜȘΝĲȘΝįȚȐȡțİȚαΝțαĲαıțİȣȒȢ ĲȠȣΝ

ȑȡȖȠȣέΝǾΝȐȜȜȘΝĳȐıȘ, ĲȘȢΝȜİȚĲȠȣȡȖȓαȢ, πİȡȚȜαȝȕȐȞİȚ,ΝĲȘȞΝțαĲαȞȐȜȦıȘΝțαȣıȓȝȠȣ țαȚΝ

ȘȜİțĲȡȚțȒȢΝİȞȑȡȖİȚαȢΝ ήΝșİȡȝȩĲȘĲαȢ,Ν ĲȚȢΝȐȜȜİȢΝİțπȠȝπȑȢΝįȚİȡȖαıȓαȢ,Ν ĲȘΝįȚαȤİȓȡȚıȘΝ

απȠȕȜȒĲȦȞΝ țαȚΝ ȜȣȝȐĲȦȞ,Ν ĲȚȢΝ αȖȠȡȑȢΝ αȖαșȫȞΝ țαȚΝ ȣπȘȡİıȚȫȞ,Ν ĲȘΝ ȝİĲαțȓȞȘıȘΝ

İȝπȠȡİȣȝȐĲȦȞ,Ν ĲȚȢ ȝİĲαĳȠȡȑȢΝ İπȚȕαĲȫȞ,Ν πİȜαĲȫȞΝ țαȚΝ İȡȖαȗȠȝȑȞȦȞΝ țαȚΝ ĲȘΝ ȜȒȟȘΝ

ĲȘȢΝȗȦȒȢ ĲȠȣΝȑȡȖȠȣέ ǺȑȕαȚαΝțαȚΝαπ΄ αȣĲȑȢΝĲİȜȚțȐΝİȞΝαțȠȜȠȣșȓα șαΝıȣȖțİȞĲȡȦșȠȪȞΝ

ĲαΝ ıĲȠȚȤİȓα, πȠȣΝ șαΝ πȡȠıȝİĲȡȘșȠȪȞΝ ıĲαΝ İπȚȝȑȡȠȣȢΝ ıȪȞȠȜαΝ ȖȚαΝ ĲȠΝ ĲİȜȚțȩΝ

απȠĲȑȜİıȝαέ 

ȈȊȃǾΘǾΝǹǼȇǿǹΝ 

ȉαΝ țȪȡȚαΝ αȑȡȚαΝ πȠȣΝ απαıȤȠȜȠȪȞΝ ĲȚȢΝ ȝİĲȡȒıİȚȢΝ țαȚΝ ĲαΝ ȠπȠȓαΝ İȓȞαȚΝ

țαșȠȡȚıȝȑȞαΝαπȩΝĲȠΝπȡȦĲȩțȠȜȜȠΝĲȠȣΝȀȚȩĲȠΝȦȢΝαȑȡȚαΝĲȠȣΝșİȡȝȠțȘπȓȠȣ86 İȓȞαȚΝȑȟȚΝ

ΥζΦ,Ν İțΝ ĲȦȞΝ ȠπȠȓȦȞ,Ν ĲȠΝ įȚȠȟİȓįȚȠΝ ĲȠȣΝ ȐȞșȡαțαΝ Υση2), țαĲαȜαȝȕȐȞİȚ įİıπȩȗȠȣıαΝ

șȑıȘΝȑȞαȞĲȚΝĲȦȞΝȐȜȜȦȞ, ȜȩȖȦΝĲȘȢΝαȣȟȘȝȑȞȘȢ αȞαȜȠȖȚțȐΝπαȡαȖȩȝİȞȘȢΝπȠıȩĲȘĲαȢΝ

țαȚΝıȣȤȞȩĲȘĲαȢ,ΝπȡȠİȡȤȩȝİȞȠΝțȣȡȓȦȢΝαπȩΝĲȘȞΝțαȪıȘΝȠȡȣțĲȫȞΝțαȣıȓȝȦȞΝțαȚΝțαĲȐΝ

ĲȘȞΝİțĲȑȜİıȘΝĲȦȞΝπİȡȚııȩĲİȡȦȞΝȝȑȤȡȚΝĲȫȡαΝįȡαıĲȘȡȚȠĲȒĲȦȞ,ΝȝİΝĲȘΝįȚȐȡțİȚαΝȗȦȒȢΝ

ĲȠȣΝ ȞαΝ țȣȝαȓȞİĲαȚΝ ıĲαΝ εί-βίίΝ ȤȡȩȞȚα,Ν αȞȐȜȠȖαΝ ȝİΝ ĲȠȞΝ ĲȡȩπȠΝ αȞαțȪțȜȦıȘȢΝ țαȚΝ

İπȚıĲȡȠĳȒȢΝĲȠȣΝıĲȠΝȑįαĳȠȢΝțαȚΝĲȠȣȢΝȦțİαȞȠȪȢέΝȉȠΝȝİșȐȞȚȠΝΥσψ4ΦΝΥȝİΝȚıȠįȪȞαȝȠΝ

βεΝ ĳȠȡȑȢΝ ĲȠΝ ση2), ĲȠΝ ȠπȠȓȠ πȡȠțȪπĲİȚΝ απȩΝ ĲȘȞΝ țαȪıȘΝ țαȚΝ ȒΝ ĲȘȞΝ απȠıȪȞșİıȘΝ

ȕȚȠȝȐȗαȢΝ ΥȠȡȖαȞȚțȠȪΝ ȣȜȚțȠȪΦΝ țαȚΝ απȩΝ ĲȘȞΝ παȡαȖȦȖȒΝ ȒΝ țαȚΝ ĲȠȞΝ İȟİȣȖİȞȚıȝȩΝ ĲȘȢΝ

ȕİȞȗȓȞȘȢΝ țαȚΝ ĲȠȣΝ ĳȣıȚțȠȪΝ αİȡȓȠȣ,Ν İȞȫΝ įİıȝİȪİȚΝ șİȡȝȩĲȘĲαΝ βγΝ ĳȠȡȑȢΝ πȚȠΝ

απȠĲİȜİıȝαĲȚțȐΝαπȩΝĲȠΝση2,ΝαȜȜȐΝȑȤİȚΝȝȚțȡȩĲİȡȘΝįȚȐȡțİȚαΝȗȦȒȢΝΥ1ίΝ- 1εΝȤȡȩȞȚαΦέΝ

ȉȠΝȣπȠȟİȓįȚȠΝ ĲȠȣΝαȗȫĲȠȣΝ Υζ2ηΦΝ ΥȝİΝ ȚıȠįȪȞαȝȠΝβιθΝ ĲȠȣΝση2), ĲȠΝȠπȠȓȠΝ İțȜȪİĲαȚΝ

απȩΝ ĲȘȞΝ αȞșȡȫπȚȞȘΝ įȡαıĲȘȡȚȩĲȘĲα,Ν țαĲȐ ĲȘȞΝ απȠĲȑĳȡȦıȘΝ ĲȦȞΝ ıĲİȡİȫȞΝ

απȠȕȜȒĲȦȞ,Ν ĲαΝ αȗȦĲȠȪȤαΝ ȜȚπȐıȝαĲα,Ν ĲȘȞΝ țαȪıȘΝ ȠȡȣțĲȫȞΝ țαȣıȓȝȦȞΝ țαȚΝ ĲȘΝ

ȕȚȠȝȘȤαȞȚțȒΝ ȤȘȝȚțȒΝπαȡαȖȦȖȒ, ȝİΝ ȤȡȒıȘΝαȗȫĲȠȣέΝȅȚΝ ȣįȡȠĳșȠȡȐȞșȡαțİȢΝ ΥψφσΦΝ

ΥȝİΝ ȚıȠįȪȞαȝȠΝ απȩΝ 1βδΝ ȑȦȢΝ 1δθίίΝ ĲȠȣΝ ση2,Ν αȞȐȜȠȖαΝ ĲȠΝ İȓįȠȢΦ,Ν ȠȚΝ ȠπȠȓȠȚ 

İȝĳαȞȓȗȠȞĲαȚΝ ȦȢΝ παȡαπȡȠȧȩȞΝ ȕȚȠȝȘȤαȞȚțȫȞΝ įȚİȡȖαıȚȫȞΝ ȝȩȞȦıȘȢ,Ν ȥȪȟȘȢΝ țαȚΝ

țȜȚȝαĲȚıȝȠȪέΝȅȚΝȣπİȡĳșȠȡȐȞșȡαțİȢΝΥθφσsΦΝΥȚıȠįȪȞαȝȠΝαπȩΝηγιίΝȑȦȢΝ1ββίίΦ,ΝȠȚΝ

ȠπȠȓȠȚ İȝĳαȞȓȗȠȞĲαȚΝȦȢΝȣπȠπȡȠȧȩȞΝĲȘȢΝπαȡαȖȦȖȒȢΝαȜȠȣȝȚȞȓȠȣέΝȉȠΝİȟαĳșȠȡȚȠȪȤȠΝ

                                            
86 Global Warming Potential (GWP) Protocol off Kyoto (ICCP 2007). 
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șİȓȠΝΥSφ6ΦΝΥȝİΝȚıȠįȪȞαȝȠΝββθίίΦ,ΝĲȠΝȠπȠȓȠΝȤȡȘıȚȝȠπȠȚİȓĲαȚΝȖȚαΝĲȘΝȝȩȞȦıȘΝțαȚΝĲȘȞ 

ĲȡȑȤȠȣıαΝįȚαțȠπȒΝȘȜİțĲȡȚțȒȢΝİȞȑȡȖİȚαȢέ 

ǼπȚπȡȩıșİĲα,Ν ȘΝ αİȡȠπȠȡȓαΝ ıȣȝȝİĲȑȤİȚΝ ȝİΝ ĲȘΝ įȚțȒΝ ĲȘȢΝ παȡαȖȦȖȒΝ αİȡȓȦȞΝ

αȞαĳȠȡȚțȐΝ ıĲȠȣȢΝ țȚȞȘĲȒȡİȢΝ ĲȦȞΝ ǹήΦ,Ν αİȡȚȦșȠȪȝİȞȦȞΝ țαȚΝ ȝȘ,Ν ȩπȦȢΝ țαȚΝ ĲȦȞΝ

ȠȤȘȝȐĲȦȞ,ΝπȠȣΝİțĲȩȢΝĲȠȣΝπȡȦĲȠıĲαĲȠȪȞĲȠȢΝCO2, ȦȢ πȡȠȧȩȞΝĲȘȢΝπȜȒȡȠȣȢΝțαȪıȘΝ

ĲȦȞΝ ȣįȡȠȖȠȞαȞșȡȐțȦȞ, παȡȐȖȠȣȞΝ țαȚ,Ν ȣįȡαĲȝȠȪȢΝ ΥH2O), πȠȣΝ İȓȞαȚΝ ĲȠΝ ȐȜȜȠΝ

πȡȠȧȩȞΝĲȘȢΝπȜȒȡȠȣȢΝțαȪıȘȢΝĲȠȣ ȣįȡȠȖȩȞȠȣΝıĲȠΝțαȪıȚȝȠ, πȠȣΝıȣȞįȣȐȗİĲαȚΝȝİΝĲȠΝ

ȠȟȣȖȩȞȠΝ ĲȠȣΝαȑȡαέΝȉαΝȠȟİȓįȚαΝ ĲȠȣΝαȗȫĲȠȣΝ ΥNOx), πȠȣΝπαȡȐȖȠȞĲαȚΝȩĲαȞΝȠΝαȑȡαȢΝ

πİȡȞȐİȚΝȝȑıȦΝĲȘȢΝȣȥȘȜȒȢΝșİȡȝȠțȡαıȓαȢΝήΝȣȥȘȜȒȢΝπȓİıȘȢΝțαȪıȘȢΝțαȚΝıȣȞįȣȐȗȠȣȞΝ

ĲȠΝ ȐȗȦĲȠ ȝİΝ ĲȠ ȠȟȣȖȩȞȠΝ ıĲȠȞΝ αȑȡαέΝ ȉȠΝ ȝȠȞȠȟİȓįȚȠΝ ĲȠȣΝ ȐȞșȡαțαΝ ΥCO), πȠȣΝ

ıȤȘȝαĲȓȗİĲαȚΝȜȩȖȦΝĲȘȢΝαĲİȜȠȪȢ țαȪıȘȢ ĲȠȣΝȐȞșȡαțαΝıĲȠΝțαȪıȚȝȠέΝȉαΝȠȟİȓįȚαΝĲȠȣΝ

șİȓȠȣΝ ΥSOx), πȠȣΝπαȡȐȖȠȞĲαȚΝȩĲαȞΝȝȚțȡȑȢΝπȠıȩĲȘĲİȢΝșİȓȠȣ, πȠȣΝπαȡȠȣıȚȐȗȠȞĲαȚ 

ıİΝ ȩȜαΝ ȠȣıȚαıĲȚțȐΝ ĲαΝ țαȪıȚȝαΝ ȣįȡȠȖȠȞαȞșȡȐțȦȞ,Ν ıȣȞįȣȐȗȠȞĲαȚΝ ȝİΝ ĲȠΝ ȠȟȣȖȩȞȠΝ

ĲȠȣ αȑȡαΝțαĲȐΝĲȘȞ țαȪıȘ. ΆțαȣıĲȘΝȒΝȝİȡȚțȒΝțαȪıȘΝȣįȡȠȖȠȞαȞșȡȐțȦȞΝ[ȖȞȦıĲȒΝȝİΝ

ĲȚȢΝ πĲȘĲȚțȑȢΝ ȠȡȖαȞȚțȑȢΝ İȞȫıİȚȢΝ ΥVolatile Organic Compounds - VOCsΦ],Ν ĲαΝ

ıȦȝαĲȓįȚαΝ țαȚΝ ȐȜȜİȢΝ İȞȫıİȚȢΝ ȓȤȞȘΝ [İπȚțȓȞįȣȞȠȣȢΝαȑȡȚȠȣȢΝȡȪπȠȣȢΝ ΥHazardous Air 

Pollutants - HAPS )]. ȉȠΝΌȗȠȞΝ(O3), ĲȠΝȠπȠȓȠΝįİȞ İțπȑȝπİĲαȚΝαπİȣșİȓαȢΝıĲȠȞΝαȑȡα, 

αȜȜȐΝıȤȘȝαĲȓȗİĲαȚΝαπȩΝĲȘȞΝαȞĲȓįȡαıȘΝĲȦȞΝπĲȘĲȚțȫȞΝȠȡȖαȞȚțȫȞΝİȞȫıİȦȞΝțαȚΝ ĲȦȞΝ

ȠȟİȚįȓȦȞΝĲȠȣΝαȗȫĲȠȣ, ıĲȘȞΝπαȡȠȣıȓαΝșİȡȝȩĲȘĲαȢΝțαȚΝĲȠȣ ȘȜȚαțȠȪ ĳȦĲȩȢ. ǼπȓıȘȢΝ

ıȤȘȝαĲȓȗİĲαȚΝ İȪțȠȜαΝ ıĲȘȞ αĲȝȩıĳαȚȡαΝ țαȚΝ İȓȞαȚΝ ĲȠΝ țȪȡȚȠΝ ıȣıĲαĲȚțȩΝ ĲȘȢΝ

αȚșαȜȠȝȓȤȜȘȢέΝ 

ǼπȓıȘȢ,ΝĲȠΝ1ίΝπİȡȓπȠȣ ĲȦȞΝİțπȠȝπȫȞΝĲȦȞΝǹήΦ ȩȜȦȞΝĲȦȞΝĲȪπȦȞ,ΝİțĲȩȢΝ

απȩΝ ȣįȡȠȖȠȞȐȞșȡαțİȢΝ țαȚΝ ση,Ν παȡȐȖȠȞĲαȚΝ țαĲȐΝ ĲȘΝ įȚȐȡțİȚαΝ İȡȖαıȚȫȞΝ ıĲȠΝ

İπȓπİįȠΝĲȠȣΝİįȐĳȠȣȢΝĲȦȞΝαİȡȠȜȚȝȑȞȦȞΝțαȚΝțαĲȐΝĲȘΝįȚȐȡțİȚαΝĲȘȢΝαπȠȖİȓȦıȘȢΝțαȚΝ

πȡȠıȖİȓȦıȘȢέΝȉȠΝȝİȖαȜȪĲİȡȠΝȝȑȡȠȢΝ ĲȦȞΝ İțπȠȝπȫȞΝ ĲȦȞΝǹήΦΝ ΥιίΦΝıȣȝȕαȓȞȠȣȞΝ

ıİΝ ȝİȖαȜȪĲİȡαΝ ȣȥȩȝİĲȡαέΝ ΓȚαΝ ȣįȡȠȖȠȞȐȞșȡαțİȢΝ țαȚΝ ση,Ν ȘΝ įȚȐıπαıȘΝ αȖȖȓȗİȚΝ ĲȠΝ

30% ĲȦȞΝİțπȠȝπȫȞΝıĲȠΝİπȓπİįȠΝİįȐĳȠȣȢΝțαȚΝĲȠΝηί ıİΝȝİȖαȜȪĲİȡαΝȣȥȩȝİĲȡαέ 

ȅȚΝ αİȡȠπȠȡȚțȑȢΝ ȝİĲαĳȠȡȑȢΝ ȑȤȠȣȞΝ İπȓπĲȦıȘΝ ıĲȘȞΝ αȜȜαȖȒΝ ĲȠȣΝ țȜȓȝαĲȠȢΝ

ȝȑıȦΝ ĲȘȢΝ ȑțȜȣıȘȢΝ įȚȠȟİȚįȓȠȣΝ ĲȠȣΝ ȐȞșȡαțα,Ν ȠȟİȚįȓȦȞΝ ĲȠȣΝ αȗȫĲȠȣ,Ν ȣįȡαĲȝȫȞΝ țαȚΝ

ıȦȝαĲȚįȓȦȞΝ șİȚȚțȫȞΝ İȞȫıİȦȞΝ țαȚΝ αȚșȐȜȘȢέΝ ǾΝ IθσσΝ ȣπȠȜȩȖȚıİΝ ȩĲȚΝ ȘΝ ıȣȞȠȜȚțȒΝ

İπȓπĲȦıȘΝ ĲȦȞΝ αİȡȠȝİĲαĳȠȡȫȞΝ ıĲȠΝ țȜȓȝαΝ İȓȞαȚ,Ν ıȒȝİȡα,Ν įȚπȜȐıȚαΝ ȑȦȢΝ

ĲİĲȡαπȜȐıȚαΝİțİȓȞȘȢΝπȠȣΝπȡȠțȪπĲİȚΝȝȩȞȠȞΝαπȩΝĲȚȢΝȑȦȢΝĲȫȡαΝİțπȠȝπȑȢΝįȚȠȟİȚįȓȠȣΝ
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ĲȠȣΝ ȐȞșȡαțαΝ απȩΝ αȣĲȑȢέΝ ǹπȩΝ ĲαΝ απȠĲİȜȑıȝαĲαΝ πȡȩıĳαĲȦȞΝ İȡİȣȞȫȞΝ πȠȣΝ

įȚİȟȒȤșȘıαȞΝıĲȘȞΝǼέȀέ, πȡȠțȪπĲİȚΝȩĲȚΝȘΝıȣȞȠȜȚțȒΝİπȓπĲȦıȘΝĲȦȞΝαİȡȠȝİĲαĳȠȡȫȞΝ

ıĲȠΝțȜȓȝαΝİȞįȑȤİĲαȚΝȞαΝİȓȞαȚΝπİȡȓπȠȣΝįȚπȜȐıȚαΝĲȘȢΝİπȓπĲȦıȘȢΝȝȩȞȠΝĲȠȣΝįȚȠȟİȚįȓȠȣΝ

ĲȠȣΝȐȞșȡαțα87.  

     

Global CO2 emissions by sector, (source: 'Sustainable Aviation CO2 Roadmap', December 2008) 

ǼȚțȩȞαΝ8 ȈȣȞȠȜȚțȑȢΝİțπȠȝπȑȢΝCO2,ΝαȞȐΝȉȠȝȑα 

ǼπȚπȜȑȠȞ,ΝıİΝțαȝȓαΝȩȝȦȢΝαπȩΝĲȚȢΝİțĲȚȝȒıİȚȢΝαȣĲȑȢΝįİȞΝȑȤȠȣȞΝȜȘĳșİȓΝȣπȩȥȘΝ

ȠȚΝ İπȚįȡȐıİȚȢΝ απȩΝ ĲαΝ șȣıαȞȩȝȠȡĳαΝ ȞȑĳȘ,Ν ȖȚαΝ ĲȚȢΝ ȠπȠȓİȢΝ ȣπȐȡȤİȚΝ ȝİȖȐȜȘΝ

αȕİȕαȚȩĲȘĲαέΝȈȪȝĳȦȞαΝȝİΝĲȠΝȐȡșȡȠΝ1ηδΝπαȡȐȖȡαĳȠȢΝβΝĲȘȢΝıȣȞșȒțȘȢ,ΝȘΝțȠȚȞȠĲȚțȒΝ

πȠȜȚĲȚțȒΝ ıĲȠȞΝ ĲȠȝȑαΝ ĲȠȣΝ πİȡȚȕȐȜȜȠȞĲȠȢΝ πȡȑπİȚΝ ȞαΝ ȕαıȓȗİĲαȚΝ ıĲȘȞΝ αȡȤȒΝ ĲȘȢΝ

πȡȠĳȪȜαȟȘȢέΝ ǼȞΝ αȞαȝȠȞȒΝ İπȓĲİȣȟȘȢΝ İπȚıĲȘȝȠȞȚțȒȢΝ πȡȠȩįȠȣ,Ν șαΝ πȡȑπİȚΝ ȞαΝ

țαȜȣĳșȠȪȞΝțαĲȐΝĲȠΝįȣȞαĲȩȞΝȩȜİȢΝȠȚΝİπȚπĲȫıİȚȢΝĲȦȞΝαİȡȠπȠȡȚțȫȞΝȝİĲαĳȠȡȫȞέΝȅȚΝ

İțπȠȝπȑȢΝȠȟİȚįȓȦȞΝĲȠȣΝαȗȫĲȠȣΝșαΝαπȠĲİȜȑıȠȣȞΝĲȠΝαȞĲȚțİȓȝİȞȠΝȐȜȜȘȢΝȞȠȝȠșİĲȚțȒȢΝ

πȡȐȟȘȢ,Ν țαșȫȢ İπȓıȘȢ șαΝ πȡȑπİȚΝ ȞαΝ ȣπȠıĲȘȡȚȤșİȓΝ ȘΝ ȑȡİȣȞαΝ ıȤİĲȚțȐΝ ȝİΝ ĲȠΝ

ıȤȘȝαĲȚıȝȩΝ ĲȦȞΝ ȠȣȡȫȞΝ ıȣȝπȪțȞȦıȘȢΝ țαȚΝ șȣıαȞȩȝȠȡĳȦȞΝ ȞİĳȫȞ,Ν αȜȜȐ țαȚΝ ȘΝ

ȜȒȥȘΝ απȠĲİȜİıȝαĲȚțȫȞΝ ȝȑĲȡȦȞΝ ȝİĲȡȚαıȝȠȪ,Ν ıȣȝπİȡȚȜαȝȕαȞȠȝȑȞȦȞΝ

İπȚȤİȚȡȘıȚαțȫȞΝțαȚΝĲİȤȞȚțȫȞΝȝȑĲȡȦȞέ 

ǹȃȉǿȈȉȅǿȋǿǹΝǿȈȅǻȊȃǹȂȅȊ 

ȉȠΝțȐșİΝİȓįȠȢΝαİȡȓȠȣΝĲȠȣΝșİȡȝȠțȘπȓȠȣΝȑȤİȚΝįȚαĳȠȡİĲȚțȒΝ ȚıȤȪΝțαȚΝįȣȞαȝȚțȒΝ

ıĲȘȞΝαĲȝȠıĳαȚȡȚțȒΝșȑȡȝαȞıȘΝĲȠȣΝπȜαȞȒĲȘΝțαȚΝȖȚαΝȞαΝıȣȝȕȚȕαıĲȠȪȞΝȠȚΝįȚαĳȠȡȑȢΝ

ȝİĲαȟȪΝ ĲȦȞΝ įȣȞαĲȠĲȒĲȦȞΝ ĲȠȣΝ πȜαȞȒĲȘΝ țαȚΝ ĲȦȞΝ įȚαĳȩȡȦȞΝ αİȡȓȦȞΝ țαȚΝ ȖȚαΝ ȞαΝ
                                            

87 ȅįȘȖȓαΝβίίθή1ί1ήǼȀ, §19, ĲȠȣΝǼȣȡȦπαȧțȠȪΝȀȠȚȞȠȕȠȣȜȓȠȣΝțαȚΝȈȣȝȕȠȣȜȓȠȣ ĲȘȢΝ1ιȘȢ/11/2008. 
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ȣπȐȡȤİȚΝȝȚαΝıȣȞİπȒȢΝȝȑĲȡȘıȘΝȖȚαΝĲȚȢΝπȠȚțȓȜİȢΝİπȚπĲȫıİȚȢ,ΝİπȚȞȠȒșȘțİΝȝȚαΝİȚįȚțȒΝ

țȠȚȞȒΝȝȠȞȐįαΝȝȑĲȡȘıȘȢ88,ΝπȠȣΝȜȑȖİĲαȚΝȚıȠįȪȞαȝȠΝĲȩȞȠΝCO2 ȒΝt CO2e țαȚΝİțĳȡȐȗİȚΝ

ĲȘȞΝȚıȠįȣȞαȝȓαΝİȞȩȢΝȝİĲȡȚțȠȪΝĲȩȞȠȣΝαİȡȓȦȞΝĲȠȣΝșİȡȝȠțȘπȓȠȣ,ΝȝİΝĲȠȞΝαȡȚșȝȩΝĲȦȞΝ

ȝİĲȡȚțȫȞΝ ĲȩȞȦȞΝ CO2, πȠȣΝ απαȚĲİȓĲαȚΝ ȖȚαΝ ȞαΝ įȘȝȚȠȣȡȖȘșİȓΝ ĲȠΝ ȓįȚȠΝ απȠĲȑȜİıȝαΝ

αȪȟȘıȘȢΝĲȘȢΝșİȡȝȠțȡαıȓαȢ,ΝπȐȞȦΝαπȩΝİțαĲȩΝȤȡȩȞȚαΝΥπέȤέΝĲȠΝSF6 ȦȢΝĲȠΝπȚȠΝȚıȤȣȡȩΝ

αȑȡȚȠΝĲȠȣΝșİȡȝȠțȘπȓȠȣΝȑȤİȚΝįȣȞαȝȚțȒΝββέθίίΝĳȠȡȑȢΝȝİȖαȜȪĲİȡȘΝαπȩΝȩ,ΝĲȚΝĲȠΝCO2, 

ȝİΝĲȘȞΝαȞĲȚıĲȠȚȤȓα,  ΈΝțȚȜȩΝSF6 ȑȤİȚΝİπȚπĲȫıİȚȢΝπİȡȓπȠȣΝȩıȠΝ11,δΝĲȩȞȠȣȢΝCO2). 

GREENHOUSE GAS 
GLOPAL WARMING 
POTENTIAL (GWP) 

GREENHOUSE GAS 
GLOPAL WARMING 
POTENTIAL (GWP) 

CO2 1 Hydrofluorocarbons (HFC) 
CH4 25 HFC-23 11700 
N2O 298 HFC-32 650 
SF6 22.800 HFC-125 2800 

Perfluorocarbons (PFC) 
HFC-134a 1300 
HFC-143a 3800 

CF4 6500 HFC-152a 140 
C2F6 9200 HFC-227ea 2900 
C4F10 7000 HFC-236fa 6300 
C6F14 7400 HFC-4310mee 1300 

GWP off Kyoto (ICCP 2007) 

ǼȚțȩȞαΝ9 ǹȞĲȚıĲȠȚȤȓαΝǿıȠįȣȞȐȝȠȣΝĲȠȣΝCO2 ȝİΝĲαΝΆȜȜα ǹȑȡȚαΝGHGs. 

ȈȊȂȆǼȇǹȈȂǹΝǼȃȅȉǾȉǹȈ 

ȅȚΝπαȡαȖȩȝİȞİȢΝİțπȠȝπȑȢΝțαȚΝĲαΝαȑȡȚαΝπȠȣΝİțȜȪȠȞĲαȚΝıĲȠΝπİȡȚȕȐȜȜȠȞ, ȦȢΝ

ȑȞαΝ ȝȑȖİșȠȢ πȠȣΝ πȡȠțȪπĲİȚΝ απȩΝ ĲȘȞΝ țȐșİΝ İȓįȠȣȢΝ įȡαıĲȘȡȚȩĲȘĲα, απȠĲİȜİȓΝ ȝȚαΝ

įȣȞαȝȚțȒΝțαĲȐıĲαıȘ, ȘΝȠπȠȓαΝαȜȜȐȗİȚΝțαȚΝαȞαįȚαȝȠȡĳȫȞİĲαȚ, ĲȩıȠΝπȠıȠĲȚțȐΝȩıȠΝ

țαȚΝ țαĲȐΝ ıȪȞșİıȘ, ȖİȖȠȞȩȢΝ πȠȣΝ απαȚĲİȓΝ ıȣȞİȤȒΝ İπαȖȡȪπȞȘıȘΝ țαȚΝ αȞȘıȣȤȓα, 

πȡȠțİȚȝȑȞȠȣΝȞαΝȣπȐȡȤİȚΝȐȝİıαΝȘΝįȣȞαĲȩĲȘĲαΝȖȚαΝ ĲȘΝȝȑĲȡȘıȘ,ΝĲȠȞΝȑȜİȖȤȠΝțαȚΝĲȠȞΝ

πİȡȚȠȡȚıȝȩ,ΝȖȚαΝαπȠĳİȪȖȠȞĲαȚΝıĲȠΝπαȡȩȞΝțαȚΝȞαΝαπȠĳİȣȤșȠȪȞΝıĲȠΝȝȑȜȜȠȞ,ΝȩȜİȢΝȒΝ

țαĲȐΝĲȠΝįȣȞαĲȩȞΝπİȡȚııȩĲİȡİȢ, įȣıȝİȞİȓȢΝİπȚįȡȐıİȚȢ,ΝıĲȘΝĳȪıȘ,ΝıĲȠΝπİȡȚȕȐȜȜȠȞΝ

țαȚΝıĲȠȞΝȐȞșȡȦπȠ,ΝıĲȠΝπȞİȪȝαΝĲȘȢΝİȞȚıȤȣĲȚțȒȢΝįȡȐıȘȢΝĲȘȢΝαİȚĳȠȡȓαȢέΝǼπȚπȜȑȠȞ, 

απȠĲİȜȠȪȞΝ ĲȘΝ ȕȐıȘ,Ν πȐȞȦΝ ıĲȘȞΝ ȠπȠȓαΝ įȚαȝȠȡĳȫȞİĲαȚΝ ȒΝ șαΝ πȡȑπİȚΝ ȞαΝ

įȚαȝȠȡĳȫȞİĲαȚΝȝȚαΝİȞįİįİȚȖȝȑȞȘΝțαȚΝİȞȚαȓα πȠȜȚĲȚțȒ, πȡȠȢΝĲȘȞΝțαĲİȪșȣȞıȘΝπȠȣΝȠȚΝ

İπȚıĲȒȝȠȞİȢΝ ĲȠȣΝ İȓįȠȣȢ, ȝİȜİĲȠȪȞΝ țαȚΝ πȡȠİȚįȠπȠȚȠȪȞ,Ν ȩĲαȞΝ ȠȚΝ İȟİȜȓȟİȚȢΝ αȞΝ įİȞΝ

İȜİȖȤșȠȪȞ,ΝȠįȘȖȠȪȞΝıİΝπȡȠȕȜȒȝαĲαΝπαȖțȩıȝȚαȢΝįȚȐıĲαıȘȢέ  
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Ș
 ȑțșİıȘΝαȟȚȠȜȩȖȘıȘΝβίίη,ΝǻȚαțȣȕİȡȞȘĲȚțȒΝǼπȚĲȡȠπȒΝȖȚαΝĲȘȞΝǹȜȜαȖȒΝĲȠȣΝȀȜȓȝαĲȠȢΝΥIPCC). 



 

ȆαȞĲİȜİȒȝȦȞΝȀȠȕȜαĲȗȒȢ ǹȂκβί11ί1ιί1γ   ıİȜȓįαΝ|Ν57

ǾΝ İȞαȑȡȚαΝ țȣțȜȠĳȠȡȓαΝ ıȣȞȒșȦȢ ȤȦȡȓȗİĲαȚΝ ıİΝ ĲȑııİȡȚȢΝ (4) țαĲȘȖȠȡȓİȢ 

πĲȒıȘȢ89, ȠȚΝ ȠπȠȓİȢΝ įȚαțȡȓȞȠȞĲαȚ, ıĲȘȞ πȠȜȚĲȚțȒΝ IφRΝ ΥInstrumentalΝFlight Rules - 

IFR), ıĲȘȞΝ πȠȜȚĲȚțȒΝ VφRΝ ΥVisual Flight Rules - VFR), ȘΝ İπȠȞȠȝαȗȩȝİȞȘΝ țαȚΝ ȦȢΝ

ȖİȞȚțȒΝ αİȡȠπȠȡȓα,Ν ıĲȘȞ πȠȜȚĲȚțȫȞ İȜȚțȠπĲȑȡȦȞΝ țαȚΝ ıĲȘȞ İπȚȤİȚȡȘıȚαțȫȞΝ țαȚ 

ıĲȡαĲȚȦĲȚțȫȞΝπĲȒıİȦȞ. ȅȚΝπİȡȚııȩĲİȡİȢΝȕȑȕαȚαΝİțπȠȝπȑȢΝπȡȠȑȡȤȠȞĲαȚΝαπȩΝĲȘȞΝ

πȡȫĲȘΝțαĲȘȖȠȡȓα,ΝȘΝȠπȠȓαΝțαȜȪπĲİȚΝĲȚȢΝπȡȠȖȡαȝȝαĲȚıȝȑȞİȢΝπĲȒıİȚȢΝĲȦȞΝıȪȞȘșİȢΝ

ǹήΦέΝȅΝĲȣπȚțȩȢΝțȪțȜȠȢΝȩȜȦȞΝıȤİįȩȞΝĲȦȞΝπĲȒıİȦȞΝαπİȚțȠȞȓȗİĲαȚΝȝİΝĲȚȢΝπαȡαțȐĲȦΝ

İȚțȩȞİȢκ 

      

Good Practice Guidance and Uncertainty Management in National Greenhouse Gas Inventories 

      

GHG Emissions Resulting from Aircraft Travel by Dr Davide Ross v 9.2 5/6/2009 

ǼȚțȩȞαΝ10 ǹπİȚțȩȞȚıȘΝĲωȞΝΦȐıİωȞΝȆĲȒıȘȢΝĲωȞΝǹήΦ,ΝStandardΝόlying Cycle. 

                                            
89 EEA (European Environment Agency) 2000: UNECE/EMEP/EEA The emission inventory 

Guidebook. Snap codes 080501-04 Air traffic. 
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ȀȐșİ πĲȒıȘΝ ǹήΦ, ȤȦȡȓȗİĲαȚΝ ıİΝ įȚȐĳȠȡİȢΝ ĳȐıİȚȢ, ȠȚΝ ȠπȠȓİȢΝ ȖİȞȚțȐΝ

įȚαțȡȓȞȠȞĲαȚΝıİ,ΝİțțȓȞȘıȘ,ΝĲȡȠȤȠįȡȩȝȘıȘ,ΝαπȠȖİȓȦıȘ,ΝȐȞȠįȠΝıĲαΝİπȓπİįαΝπĲȒıȘȢΝ

- ȝİĲȐȕαıȘȢ,Ν įȚαįȚțαıȓαΝ ȝİĲȐȕαıȘȢ,Ν țȐșȠįȠΝ απȩΝ ĲαΝ İπȓπİįαΝ ȝİĲȐȕαıȘȢΝ ıĲȠΝ

ıȘȝİȓȠΝπȡȠıȑȖȖȚıȘȢ,ΝπȡȠıȑȖȖȚıȘΝ ȖȚαΝπȡȠıȖİȓȦıȘ,ΝπȡȠıȖİȓȦıȘ,Ν ĲȡȠȤȠįȡȩȝȘıȘ,Ν

ıĲȐșȝİȣıȘΝ țαȚΝ țȡȐĲȘıȘ ȀήȉέΝ ǹȣĲȑȢΝ ȠȚΝ ĳȐıİȚȢΝ ȝπȠȡİȓΝ ȞαΝ ȠȝαįȠπȠȚȘșȠȪȞ İȞΝ

ıȣȞİȤİȓα ıİΝįȪȠΝțȪȡȚαΝȝȑȡȘ,ΝȩπȠȣΝĲȠΝȑȞαΝπİȡȚȜαȝȕȐȞİȚ, ĲȠȞΝțȪțȜȠ πȡȠıȖİȓȦıȘȢ / 

απȠȖİȓȦıȘȢΝ ΥδandingΝ& Take Off - δTηΦ,Ν įȘȜαįȒΝ ȩȜİȢΝȠȚΝ įȡαıĲȘȡȚȩĲȘĲİȢΝ țȠȞĲȐΝ

ıĲȠΝǹήǻΝțαȚΝțȐĲȦΝαπȩΝĲȠΝȣȥȩȝİĲȡȠΝĲȦȞΝ1ίίίmΝΥȒΝγίίίftΦΝțαȚΝĲȠΝȐȜȜȠ,ΝĲȘ ĳȐıȘ ĲȘȢΝ

πĲȒıȘȢΝĲȦȞΝȝİĲαȕȐıİȦȞ ΥcruiseΦ,ΝȩπȠȣΝȜαȝȕȐȞȠȣȞΝȤȫȡαΝȩȜİȢΝȠȚΝįȡαıĲȘȡȚȩĲȘĲİȢΝ

ıİΝ ȣȥȩȝİĲȡαΝ πȐȞȦΝ απȩΝ 1ίίίmέΝ ǾΝ țαĲαȞȐȜȦıȘΝ țαȣıȓȝȠȣΝ ĲȘȢΝ πȡȫĲȘȢΝ ĳȐıȘȢΝ

ΥδTηΦΝ ȝπȠȡİȓΝ ȞαΝ ȣπȠȜȠȖȚıĲİȓΝ ȝİΝ įȪȠΝ įȚαĳȠȡİĲȚțȠȪȢΝ ĲȡȩπȠȣȢέΝ ǼȓĲİΝ ȝİΝ ĲȘȞΝ İȚįȚțȒΝ

țαĲαȞȐȜȦıȘΝ țαȣıȓȝȠȣΝ İȞȩȢΝ ĲȪπȠȣΝ ǹήΦΝ αȞȐΝ țȪțȜȠΝ – δTη,Ν İȓĲİΝ ȝİΝ ĲȘȞΝ

ĲȣπȠπȠȚȘȝȑȞȘΝțαĲαȞȐȜȦıȘΝțαȣıȓȝȠȣΝțαĲȐΝȝȑıȠΝȩȡȠΝǹήΦ,ΝπȠȣΝȤȦȡȓȗİĲαȚΝıİΝțȪțȜȠΝ

δTηΝțαȚΝȝİĲȐȕαıȘέ 

ǲĲıȚ,ΝȠȚΝİțπȠȝπȑȢΝȣπȠȜȠȖȓȗȠȞĲαȚ, ȖȚαΝȑȞαȞΝπȜȒȡȘΝțȪțȜȠΝδTη90, țȐșİΝĲȪπȠȣΝ

ǹήΦ,ΝȖȞȦȡȓȗȠȞĲαȢΝĲȠȣȢΝįİȓțĲİȢΝİțπȠȝπȫȞΝȖȚαΝıȣȖțİțȡȚȝȑȞȠȣȢΝțȚȞȘĲȒȡİȢ, ıİΝțȐșİΝ

ȡȪșȝȚıȘΝȚıȤȪȠȢΝȒΝĲȠȣ ĲȡȩπȠȣΝȜİȚĲȠȣȡȖȓαȢ,ΝțαșȫȢΝțαȚΝĲȠΝȤȡȩȞȠΝπȠȣ παȡαȝȑȞİȚΝıİΝ

țȐșİΝȜİȚĲȠȣȡȖȓαΝ ΥȩπȦȢΝĳαȓȞİĲαȚΝıĲȠȞΝπαȡαțȐĲȦΝπȓȞαțα,ΝțαĲȐΝĲȚȢΝπαȡαįȠȤȑȢΝĲȠȣΝ

ICAO)91. 

Default engine thrust settings according to mode (ICAO, 1993) 

ǼȚțȩȞαΝ11 ȉȣπȚțȩȢΝȆȓȞαțαȢΝȉȠπȠșȑĲȘıȘȢΝǿıȤȪȠȢΝĲωȞΝȀήȉΝĲωȞΝǹήΦΝαȞȐΝΦȐıȘΝ 

                                            
90 Aircraft Emission Methodology - Appendix D. Procedures for Emission Inventory 

Preparation, Volume IV, Chapter 5 for calculating military aircraft exhaust emission inventories of 
standard LTO operations. 

91 Energy and Environmental Viability of Select Alternative Jet Fuel Pathways, Nicholas A. 
Carter and others, Massachusetts Institute of Technology, Cambridge, MA, 02139. 
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ȅȚΝ İțπȠȝπȑȢΝ απȩΝ ĲαΝ țαȪıȚȝαΝ πȠȣΝ ȤȡȘıȚȝȠπȠȚȠȪȞĲαȚΝ ıĲȘΝ ĳȐıȘΝ δTη, 

İțĲȚȝȫȞĲαȚΝ απȩΝ ĲαΝ ıĲαĲȚıĲȚțȐΝ ıĲȠȚȤİȓαΝ ıȤİĲȚțȐΝ ȝİΝ ĲȠȞΝ αȡȚșȝȩΝ ĲȦȞΝ απȩ-

πȡȠıȖİȚȫıİȦȞ ΥıȣȖțİȞĲȡȦĲȚțȐΝ ȒΝ αȞȐΝ ĲȪπȠΝǹήΦΦΝ țαȚΝ ĲȘȞΝπȡȠİπȚȜİȖȝȑȞȘΝ ȝȑșȠįȠΝ

ȝȑĲȡȘıȘȢΝİțπȠȝπȫȞ, ȝİΝπαȡȐȖȠȞĲİȢ, ĲȘΝȤȡȒıȘΝțαȣıȓȝȠȣΝαȞȐΝδTηΝΥȝȑıȠȢΝȩȡȠȢΝȒΝ

αȞȐΝ ĲȪπȠΝ ǹήΦΦέΝ ȂİȡȚțȐΝ ıĲαĲȚıĲȚțȐΝ ıĲȠȚȤİȓαΝ ȝİĲȡȠȪȞΝ ĲȘȞΝ πȡȠıȖİȓȦıȘΝ țαȚΝ ĲȘȞΝ

απȠȖİȓȦıȘΝ ȦȢΝ ȝȓαΝ πȡȐȟȘέΝ ȍıĲȩıȠ, șαΝ πȡȑπİȚΝ ȞαΝ ıȘȝİȚȦșİȓΝ ȩĲȚΝ ĲȩıȠΝ ȝȓαΝ

πȡȠıȖİȓȦıȘΝțαȚΝȝȚαΝαπȠȖİȓȦıȘ, țαșȠȡȓȗȠȣȞΝȑȞαȞΝπȜȒȡİȢΝțȪțȜȠΝδTηέ  

ǾΝ ȤȡȒıȘΝ ĲȦȞΝ țαȣıȓȝȦȞΝ ıİΝ ıȤȑıȘΝ ȝİΝ ĲȘȞΝ απȩıĲαıȘΝ ĲȘȢΝ πĲȒıȘȢ,Ν

αȞĲȚπȡȠıȦπİȪİȚΝĲȠΝȝİȖαȜȪĲİȡȠΝȝȑȡȠȢΝĲȘȢΝțαȚΝπȠȚțȓȜȜİȚΝαȞȐȜȠȖαΝȝİΝĲȠΝȝȒțȠȢΝĲȘȢΝ

πĲȒıȘȢέΝǾΝĳȐıȘΝĲȠȣΝĲαȟȚįȚȠȪΝΥȞαȣĲȚȜȓαΝȒΝȝİĲȐȕαıȘΝȒΝcruiseΦ,ΝıĲȘȞΝȠπȠȓαΝĲȠΝǹήΦΝ

țαȜȪπĲİȚΝ ȝȚαΝ ȠȡȚıȝȑȞȘΝ απȩıĲαıȘΝ ıİΝ ıĲαșİȡȩΝ ȣȥȩȝİĲȡȠ,Ν ȝπȠȡİȓΝ ȞαΝ πȠȚțȓȜİȚΝ

αȞȐȜȠȖαΝȝİΝĲȘȞΝıȣȞȠȜȚțȒΝαπȩıĲαıȘΝȝȒțȠȣȢΝαȞȐΝıĲȐįȚȠέΝȉȠΝȪȥȠȢΝπĲȒıȘȢΝαȣĲȒȢΝ

ĲȘȢΝ ĳȐıȘȢ, πȠȚțȓȜȜİȚΝ ıȣȞȒșȦȢΝ ıĲȚȢΝ πĲȒıİȚȢΝ ȝȚțȡȫȞΝ απȠıĲȐıİȦȞ, ıĲȘȞΝ πİȡȚȠȤȒΝ

απȩΝ πİȡȓπȠȣΝ εΝ ȑȦȢΝ ηΝ km, țαȚ ıĲȚȢΝ ȝȑıȘȢΝ țαȚΝ ȝİȖȐȜȘȢΝ įȚȐȡțİȚαȢΝ πĲȒıİȚȢ,Ν πȠȣ 

țȣȝαȓȞȠȞĲαȚΝ ȝİĲαȟȪΝ 1ί,εΝ - 13 km. ǾΝ įȡαıĲȘȡȚȩĲȘĲαΝ ĲȦȞΝ ǹήΦ ȖȚαΝ ĲȘȞΝ πİȡȓȠįȠΝ

απȠȖȡαĳȒȢΝįȪȞαĲαȚ ȞαΝİĳαȡȝȠıĲİȓΝıĲȠȞΝȣπȠȜȠȖȚıȝȩΝĲȦȞΝıȣȞȠȜȚțȫȞΝİțπȠȝπȫȞ. 

ȈȉȇǹȉǿȍȉǿȀǹΝΥȂǹȋǾȉǿȀǹΦΝǹήΦ 

ȂİΝĲȠȞΝȓįȚȠΝĲȡȩπȠΝįȚαțȡȓȞȠȞĲαȚΝțαȚΝȠȚΝĳȐıİȚȢΝĲȦȞΝπĲȒıİȦȞ țαȚΝıĲαΝȝαȤȘĲȚțȐΝ

ǹήΦ,ΝıĲαΝȠπȠȓαΝȩȝȦȢΝȣπȐȡȤȠȣȞΝπȠȜȜȑȢΝȚįȚαȚĲİȡȩĲȘĲİȢΝțαȚΝȝȚαΝȝİȖȐȜȘΝπȠȚțȚȜȓαΝĲȦȞΝ

İțĲİȜȠȪȝİȞȦȞΝ İȚįȫȞΝ πĲȒıİȦȞ ȒΝ πĲȘĲȚțȫȞΝ İțπαȚįİȣĲȚțȫȞΝ țαȚΝ İπȚȤİȚȡȘıȚαțȫȞΝ

αıțȒıİȦȞ, πȠȣΝ įİȞΝ ıȣȝπİȡȚȜαȝȕȐȞȠȞĲαȚΝ ıĲȚȢΝ ıȣȞȒșİȚȢΝ ĳȐıİȚȢΝ ĲȦȞΝπȠȜȚĲȚțȫȞΝ ȒΝ

αțȩȝȘΝ țαȚΝ ĲȦȞΝ ıĲȡαĲȚȦĲȚțȫȞΝ ȝİĲαȖȦȖȚțȫȞέΝ ȀαĲȐΝ ĲȘΝ ȝȚαΝ ĳȐıȘΝ İțĲİȜȠȪȞΝ ĲȠȞΝ

πȡȩĲȣπȠ țȪțȜȠΝ LTO,Ν αȜȜȐΝ ȣπȐȡȤȠȣȞΝ țαȚΝ ȐȜȜİȢΝ πİȡȚπĲȫıİȚȢ,Ν πȠȣΝ įİȞΝ

țαȜȪπĲȠȞĲαȚΝαπȩΝȑȞαΝ ĲȣπȚțȩΝțȪțȜȠΝȒΝ ȝȚαΝ țȠȚȞȒΝĳȐıȘΝțαȚΝαĳȠȡȠȪȞΝıİΝȐȜȜİȢΝπȚȠΝ

ȜİπĲȠȝİȡİȓȢΝįȚαįȚțαıȓİȢ,ΝıİΝȝȘΝțαȞȠȞȚțȑȢΝıȣȞșȒțİȢΝțαȚΝαπȩΝȝȘΝıȣȞȒșİȚȢΝİȞȑȡȖİȚİȢ,Ν

ȦȢΝȝȘΝ ĲȣπȚțȑȢΝȜİȚĲȠȣȡȖȓİȢ,ΝπȠȣΝπİȡȚȜαȝȕȐȞȠȣȞΝ ĲȘȞΝİțπαȓįİȣıȘΝ ĲȦȞΝπȚȜȩĲȦȞ,Ν ĲȘΝ

ȜİȚĲȠȣȡȖȓαΝĲȠȣΝțȚȞȘĲȒȡαήİȜȑȖȤȠȣ,ΝĲȦȞΝįȠțȚȝȫȞΝİįȐĳȠȣȢΝțαȚΝαȑȡȠȢ,ΝțαșȫȢΝțαȚΝĲȘȞΝ

πȡȠıșȒțȘΝĲȘȢΝİπȚπȜȑȠȞΝȜİȚĲȠȣȡȖȓαȢ, ȑȞαȞĲȚΝĲȦȞΝȐȜȜȦȞΝǹήΦ,ΝĲȘȢΝȝİĲȐțαȣıȘȢΝΥAfter 

Burner – A/B),ΝıİΝįȚȐĳȠȡİȢΝĳȐıİȚȢ ĲȦȞΝπĲȒıİȦȞ. 

ΓȚαΝ ĲȠȞΝ ȣπȠȜȠȖȚıȝȩΝ țαȚΝ ĲȚȢΝ απȠȖȡαĳȑȢΝ ĲȦȞΝ İțπȠȝπȫȞΝ țαȣıαİȡȓȦȞΝ ĲȦȞΝ

ıĲȡαĲȚȦĲȚțȫȞΝ ǹήΦ απȩΝ ĲȣπȚțȑȢΝ ȜİȚĲȠȣȡȖȓİȢΝ δTη, ȤȡȘıȚȝȠπȠȚİȓĲαȚ ȕȑȕαȚαΝ ȘΝ ȓįȚαΝ



ȂȑșȠįȠȚΝȊπȠȜȠȖȚıȝȠȪΝǼțπȠȝπȫȞΝǹİȡȓȦȞΝ
 țαĲȐΝĲȘȞΝȆĲȘĲȚțȒΝǻȡαıĲȘȡȚȩĲȘĲαΝĲȦȞΝǹήΦ

ȆαȞĲİȜİȒȝȦȞΝȀȠȕȜαĲȗȒȢΝǹȂκβί11ί1ιί1γ   ıİȜȓįαΝ|Ν60

αȞαȜȣĲȚțȒΝįȚαįȚțαıȓαΝπȠȣΝ ȤȡȘıȚȝȠπȠȚİȓĲαȚΝ ıĲȘ ȖİȞȚțȒΝ αİȡȠπȠȡȓα,Ν ȣπȠȜȠȖȓȗȠȞĲαȢ 

ĲȚȢΝ İțπȠȝπȑȢ, ȖȚαΝȑȞαȞΝπȜȒȡȘΝțȪțȜȠΝδTη, ȖȚαΝțȐșİΝ ĲȪπȠ ǹήΦ, ȤȡȘıȚȝȠπȠȚȫȞĲαȢΝ

ĲȠȣȢΝıȤİĲȚțȠȪȢ įİȓțĲİȢΝİțπȠȝπȫȞΝȖȚαΝıȣȖțİțȡȚȝȑȞȠȣȢΝțȚȞȘĲȒȡİȢ, ȖȚα țȐșİΝȡȪșȝȚıȘΝ

ȚıȤȪȠȢΝ ȒΝ ĲȠȣ ĲȡȩπȠȣΝ ȜİȚĲȠȣȡȖȓαȢ,Ν țαșȫȢΝ țαȚΝ ĲȠΝ ȤȡȩȞȠΝ İĳαȡȝȠȖȒȢΝ ıĲȘȞΝ țȐșİΝ

ȜİȚĲȠȣȡȖȓαέ 

ȈĲȠȞΝ παȡαπȐȞȦΝ ȖİȞȚțȩ ĲȡȩπȠ, απȠȣıȚȐȗİȚΝ ȘΝ πİȡȓπĲȦıȘΝ ĲȦȞΝ ȝαȤȘĲȚțȫȞ 

ǹήΦ, πȠȣΝȤȡȘıȚȝȠπȠȚȠȪȞΝĲȘȞΝπȡȠαȞαĳİȡȩȝİȞȘΝȝİĲȐțαȣıȘΝΥafterburner-A/B), țαĲȐΝ

ĲȘΝĳȐıȘΝĲȘȢ απȠȖİȓȦıȒΝĲȠȣȢΝțαȚΝȝȑȤȡȚΝĲȘȞΝİπȓĲİȣȟȘΝĲȘȢΝİπȚșȣȝȘĲȒȢΝıĲαșİȡȒȢΝțαȚΝ

ȕȑȜĲȚıĲȘȢΝ ĲαȤȪĲȘĲαȢΝ αȞȩįȠȣ,Ν ȜİȚĲȠȣȡȖȓαΝ țαĲȐΝ ĲȘȞΝ ȠπȠȓα ĲαΝ πȠıȠıĲȐΝ ĲȦȞΝ

İțπȠȝπȫȞΝıĲȠΝmode ĲȘȢΝȝİĲȐțαȣıȘȢΝπȠȣΝİțȜȪȠȞĲαȚ, ȣπİȡȕαȓȞȠȣȞΝțαĲȐΝπȠȜȪΝĲȚȢΝ

παȡαįȠıȚαțȑȢΝĲȚȝȑȢΝİțπȠȝπȫȞ, țαĲȐΝĲȘΝĳȐıȘΝαȣĲȒ,ΝȩπȠȣΝȩȝȦȢΝįȚαĳȠȡȠπȠȚȠȪȞĲαȚΝ

παȡȐȜȜȘȜαΝȠȚΝȤȡȩȞȠȚΝαȣĲȠȓΝΥαπȠȖİȓȦıȘȢΝțαȚΝαȞȩįȠȣΝıĲȠΝıȘȝİȓȠΝĲȦȞΝγίίίΝftΦΝțαȚ ȠȚΝ

ȠπȠȓȠȚΝ ȕȑȕαȚαΝ ȖȓȞȠȞĲαȚΝ ȝȚțȡȩĲİȡȠȚ,Ν ıȤİįȩȞΝıĲȠΝȒȝȚıȣ,Ν ȖİȖȠȞȩȢΝπȠȣ αȞĲȚıĲαșȝȓȗİȚΝ

ȑȦȢΝȑȞαΝıȘȝİȓȠΝĲȘȞΝπȠıȩĲȘĲαΝĲȦȞΝİțȜȣȩȝİȞȦȞΝıĲȠȚȤİȓȦȞέ 

ȆȅȁǿȉǿȀǹΝΥȂǼȉǹΦȅȇǿȀǹΦΝǹήΦ 

ȊπȐȡȤȠȣȞΝ įȚȐĳȠȡİȢΝ ȝİșȠįȠȜȠȖȓİȢ πȠȣΝ ȤȡȘıȚȝȠπȠȚȠȪȞĲαȚΝ ȖȚαΝ ĲȠȞΝ

ȣπȠȜȠȖȚıȝȩΝĲȦȞΝİțπȠȝπȫȞΝĲȦȞΝπȠȜȚĲȚțȫȞΝǹήΦ,ΝİțΝĲȦȞΝȠπȠȓȦȞΝįȪȠ (2), αĳȠȡȠȪȞΝ

ıĲȘȞΝțαĲαȞȐȜȦıȘΝțαȣıȓȝȠȣ. Ǿ πȡȫĲȘ,ΝİȓȞαȚΝȝȚαΝαπȜȒΝπİȡȓπĲȦıȘΝȝİșȠįȠȜȠȖȓαȢ,Ν

πȠȣΝ ȕαıȓȗİĲαȚΝ ıĲȘΝ ȖȞȫıȘ ĲȠȣΝ ȤȡȘıȚȝȠπȠȚȠȪȝİȞȠȣ ȝȩȞȠΝ țαȣıȓȝȠȣ,Ν ĲȪπȠȣΝ țαȚΝ

πȠıȩĲȘĲαȢ,Ν İȞȫΝ ȘΝ įİȪĲİȡȘ, ıĲȘȡȓȗİĲαȚΝ ıĲȚȢΝ πȜȘȡȠĳȠȡȓİȢΝ ȩȜȦȞΝ ĲȦȞΝ ıȤİĲȚțȫȞΝ

ıĲȠȚȤİȓȦȞ,ΝαπȩΝĲȠȞΝαȡȚșȝȩΝȩȜȦȞΝĲȦȞΝĳȐıİȦȞΝĲȘȢΝπĲȒıȘȢΝİȞȩȢΝǹήΦέΝȈİΝαȝĳȩĲİȡİȢΝ

ĲȚȢΝ πİȡȚπĲȫıİȚȢ, ȖȓȞİĲαȚΝ įȚαȤȦȡȚıȝȩȢ, ıİ İıȦĲİȡȚțȒΝ țαȚΝ įȚİșȞȒΝ İȞαȑȡȚαΝ

țȣțȜȠĳȠȡȓα,ΝȠȚΝȠπȠȓİȢΝİțĲȚȝȫȞĲαȚΝȟİȤȦȡȚıĲȐέΝȉȠΝțαȪıȚȝȠΝπȠȣΝȤȡȘıȚȝȠπȠȚİȓĲαȚΝȖȚαΝ

ĲȘΝ įȚİșȞȒΝ İȞαȑȡȚαΝ țȣțȜȠĳȠȡȓα, ȠȡȓȗİĲαȚΝ ȦȢΝ ĲȠΝ ıȪȞȠȜȠ ĲȦȞΝ țαȣıȓȝȦȞΝ πȠȣΝ

πȦȜȠȪȞĲαȚΝ ȖȚαΝ ĲȚȢΝ αİȡȠȝİĲαĳȠȡȑȢΝ ıĲȘΝ Ȥȫȡα, πȜȘȞΝ αȣĲȫȞΝ πȠȣ șα 

ȤȡȘıȚȝȠπȠȚȘșȠȪȞΝ ȖȚαΝ ĲȘȞΝ İȖȤȫȡȚαΝ țȣțȜȠĳȠȡȓα. ǺȑȕαȚαΝ ȝπȠȡİȓΝ ȞαΝ ȣπȐȡȟȠȣȞΝ țȚΝ

ȐȜȜȠȚΝ ĲȡȩπȠȚΝ įȚαȤȦȡȚıȝȠȪ,Ν πȠȣΝ įİȞΝ απαȚĲİȓĲαȚΝ ȞαΝ αȞαȜȣșȠȪȞΝ İįȫ,Ν αȜȜȐΝ ĲȠΝ

ıȘȝαȞĲȚțȩΝ İȓȞαȚΝȩĲȚΝ ȣπȐȡȤİȚΝįȚαȤȦȡȚıȝȩȢΝ ĲȘȢΝțȣțȜȠĳȠȡȓαȢ ΥİȖȤȫȡȚαΝ țαȚΝįȚİșȞȒȢΦ 

țαȚΝ αȣĲȩΝ İȓȞαȚΝ ĲȠΝ ıȦıĲȩέΝ ǼπȓıȘȢ, ȣπȐȡȤȠȣȞΝ țȚΝ ȐȜȜȠȚΝ ĲȡȩπȠȚΝ ȣπȠȜȠȖȚıȝȠȪΝ πȠȣΝ

țαĲαȞȑȝȠȣȞΝ ĲȚȢΝ İțπȠȝπȑȢΝ αȞȐȜȠȖαΝ ȝİΝ ĲȠΝ ĳȠȡĲȓȠΝ πȠȣΝ ĳȑȡȠȣȞΝ ĲαΝ ǹήΦ,Ν ĲȠȣȢΝ

İπȚȕȐĲİȢ,ΝĲȘΝșȑıȘΝȝȑıαΝıĲȠΝǹήΦΝțαȚΝȐȜȜαΝπȠȣΝįİȞΝțȡȓȞİĲαȚΝıțȩπȚȝȠΝȞαΝαȞαȜȣșȠȪȞΝ

įȚİȟȠįȚțȐΝıĲȘȞΝπαȡȠȪıαΝȝİȜȑĲȘ. 



ȂȑșȠįȠȚΝȊπȠȜȠȖȚıȝȠȪΝǼțπȠȝπȫȞΝǹİȡȓȦȞΝ
 țαĲȐΝĲȘȞΝȆĲȘĲȚțȒΝǻȡαıĲȘȡȚȩĲȘĲαΝĲȦȞΝǹήΦ

ȆαȞĲİȜİȒȝȦȞΝȀȠȕȜαĲȗȒȢΝǹȂκβί11ί1ιί1γ   ıİȜȓįαΝ|Ν61

ǹȞαĳȠȡȚțȐΝ ıĲȚȢΝ įȪȠΝ αȣĲȑȢΝ ȝİșȩįȠȣȢ,Ν Ș ȝȓαΝ ȦȢΝ απȜȠȪıĲİȡȘΝ ȝȑșȠįȠȢ, 

ȕαıȓȗİĲαȚΝıĲȠ ıȣȞȠȜȚțȩΝπȠıȠıĲȩΝĲȘȢΝțαĲαȞȐȜȦıȘȢΝțαȣıȓȝȦȞΝȖȚαΝĲȚȢΝαİȡȠπȠȡȚțȑȢΝ

ȝİĲαĳȠȡȑȢΝ țαȚΝ ĲȠΝ ȠπȠȓȠΝ πȡȑπİȚΝ ȞαΝ πȠȜȜαπȜαıȚȐȗİĲαȚ ȝİ ȝȑıȠȣȢΝ ıȣȞĲİȜİıĲȑȢΝ

İțπȠȝπȫȞ, İȞȫ țαĲȐΝ ȝȑıȠΝ ȩȡȠΝ ıİΝ ȩȜİȢΝ ĲȚȢΝ ĳȐıİȚȢΝ șİȦȡİȓĲαȚΝ ȩĲȚΝ ĲȠΝ 10% ĲȠȣΝ

țαȣıȓȝȠȣ, ȤȡȘıȚȝȠπȠȚİȓĲαȚΝıĲȘΝĳȐıȘΝĲȘȢΝπĲȒıȘȢ ĲȠȣΝțȪțȜȠȣΝLTO.  

ȈĲȘΝįİȪĲİȡȘ,ΝȖȓȞİĲαȚΝįȚȐțȡȚıȘΝȝİĲαȟȪΝĲȦȞΝİțπȠȝπȫȞΝțȐĲȦΝțαȚΝπȐȞȦΝαπȩΝĲαΝ

1000m ΥȒΝ γίίίft),Ν ȩπȠȣΝ ȠȚΝ İțπȠȝπȑȢΝ ıİΝ αȣĲȑȢΝ ĲȚȢΝ įȪȠΝ ĳȐıİȚȢΝ ȣπȠȜȠȖȓȗȠȞĲαȚΝ

ȟİȤȦȡȚıĲȐέΝ ȅȚΝ İțπȠȝπȑȢΝ țαȚΝ ĲαΝ țαȪıȚȝαΝ πȠȣΝ ȤȡȘıȚȝȠπȠȚȠȪȞĲαȚΝ ıĲȘΝ ĳȐıȘΝ δTη, 

İțĲȚȝȫȞĲαȚΝ απȩΝ ĲαΝ ıĲαĲȚıĲȚțȐΝ ıĲȠȚȤİȓαΝ ıȤİĲȚțȐΝ ȝİΝ ĲȠȞΝ αȡȚșȝȩΝ ĲȦȞΝ LTO 

(ıȣȖțİȞĲȡȦĲȚțȐΝ ȒΝ țαĲȐ ĲȪπȠΝ ǹήΦΦΝ țαȚΝ ĲȠȣȢ πȡȠİπȚȜİȖȝȑȞȠȣȢ παȡȐȖȠȞĲİȢΝ

İțπȠȝπȫȞΝȒΝĲȠȣȢΝπαȡȐȖȠȞĲİȢΝȤȡȒıȘȢΝțαȣıȓȝȠȣΝαȞȐΝδTηΝΥȝȑıȠȢΝȩȡȠȢΝȒΝαȞȐΝĲȪπȠΝ

ǹήΦ). ȉȠΝ ıțȠπȩΝ αȣĲȩ,Ν ĲȘȢ πȡȠıȑȖȖȚıȘȢ ȝİΝ ȕȐıȘΝ ĲȠȞΝ ĲȪπȠΝ ĲȠȣ ǹήΦ, İȟȣπȘȡİĲİȓΝ

ȑȞαȢΝπȓȞαțαȢ92, πȠȣΝπİȡȚȜαȝȕȐȞİȚΝĲȠȣȢΝĲȪπȠȣȢΝǹήΦ, πȠȣΝıȣȤȞȐΝȤȡȘıȚȝȠπȠȚȠȪȞĲαȚΝ

ȖȚαΝ ĲȚȢΝ İȖȤȫȡȚİȢΝ țαȚ ĲȚȢΝ įȚİșȞİȓȢΝ αİȡȠȝİĲαĳȠȡȑȢ,Ν İȞȫΝ ȣπȐȡȤİȚΝ țαȚΝ įİȪĲİȡȠȢΝ

πȓȞαțαȢ, ȝİΝĲȠȣȢ ıȣȞĲİȜİıĲȑȢΝİțπȠȝπȫȞΝαȞȐΝδTη.93 ǹȞαĳȠȡȚțȐΝȝİΝĲȚȢΝİțπȠȝπȑȢΝ

ĲȘȢΝĳȐıȘȢΝȝİĲȐȕαıȘȢ,ΝαȣĲȑȢΝİȟαȡĲȫȞĲαȚΝαπȩΝĲȠΝȝȒțȠȢΝĲȘȢΝπĲȒıȘȢΝΥȝİĲαȟȪΝȐȜȜȦȞΝ

ȝİĲαȕȜȘĲȫȞ) țαȚΝ ȣπȠȜȠȖȓȗȠȞĲαȚΝȦȢΝ ĲȠΝ ıȪȞȠȜȠΝ ĲȠȣΝ ȤȡȘıȚȝȠπȠȚȠȪȝİȞȠȣ țαȣıȓȝȠȣ 

ȝİȓȠȞΝ ĲȘȢ ĳȐıȘȢ ĲȠȣΝ δTη, ȟİȤȦȡȚıĲȐΝ ȖȚαΝ ĲȚȢΝ İȖȤȫȡȚİȢΝ țαȚΝ įȚİșȞİȓȢ πĲȒıİȚȢέΝ ǾΝ

İțĲȚȝȫȝİȞȘΝ țαĲαȞȐȜȦıȘΝ țαȣıȓȝȦȞ,Ν πȠȜȜαπȜαıȚȐȗİĲαȚ ȝİΝ ĲȠȣȢΝ ıȣȞĲİȜİıĲȑȢΝ

İțπȠȝπȫȞ, πȡȠțİȚȝȑȞȠȣΝȞαΝİțĲȚȝȘșȠȪȞ ȩȜİȢΝȠȚΝİțπȠȝπȑȢΝıȣȞȠȜȚțȐέΝ 

ΓİȞȚțȐΝțαȚΝαȞαĳȠȡȚțȐΝıĲȘȞΝπαȡαțȠȜȠȪșȘıȘΝİțπȠȝπȫȞΝση2,ΝȣπȠȜȠȖȓȗȠȞĲαȚΝ

ıİΝıȤȑıȘΝȝİΝĲȠȞΝıȣȞĲİȜİıĲȒΝİțπȠȝπȫȞΝıĲȘȞ πȡαȖȝαĲȚțȒΝțαĲαȞȐȜȦıȘΝțαȣıȓȝȠȣΝ

ΥțȐșİΝ İȓįȠȣȢΦ,Ν ȖȚαΝ țȐșİΝ πĲȒıȘΝ țαȚΝ αȞȐΝ ĲȪπȠΝ ǹήΦ,Ν ȝİĲȡȘȝȑȞȠΝ ıĲȘΝ ĳȐıȘΝ ĲȘȢΝ

İȟȣπȘȡȑĲȘıȒȢΝ ĲȠȣ,Ν İȞȫΝ ıİΝ πİȡȓπĲȦıȘΝ πȠȣΝ įİȞΝ ȣπȐȡȤȠȣȞΝ įİįȠȝȑȞαΝ ıȤİĲȚțȐΝ ȝİΝ

ĲȘȞΝπȡαȖȝαĲȚțȒΝțαĲαȞȐȜȦıȘΝțαȣıȓȝȠȣ,ΝȤȡȘıȚȝȠπȠȚİȓĲαȚΝĲȣπȠπȠȚȘȝȑȞȘΝȕαșȝȚįȦĲȒΝ

ȝȑșȠįȠȢ, ȖȚαΝĲȘȞΝțαĲ‘ΝİțĲȓȝȘıȘΝțαĲαȞȐȜȦıȘΝțαȣıȓȝȠȣ,ΝαπȩΝįİįȠȝȑȞαΝȕαıȚȗȩȝİȞαΝ

ıĲȚȢΝȕȑȜĲȚıĲİȢΝįȚαșȑıȚȝİȢΝπȜȘȡȠĳȠȡȓİȢέΝǼπȚπȜȑȠȞ,ΝαȞαπȡȠıαȡȝȩȗȠȞĲαȚΝαȞȐȜȠȖαΝȘΝ

įȚαįȚțαıȓαΝ ȣπȠȕȠȜȒȢΝ İțșȑıİȦȞΝ ĲȦȞ İțπȠȝπȫȞ απȩΝ ĲȚȢΝ αİȡȠπȠȡȚțȑȢΝ
                                            

92 IPCC Guidelines on National Greenhouse Gas Inventories. Reference Manual, page 1.96. 
93 Ǿ πİȡȓπĲȦıȘ αȣĲȒ İȓȞαȚ įȠȝȘȝȑȞȘ αȞȐȜȠȖα ȝİ ĲȠ İȓįȠȢ țαȚ ĲȠȞ αțȡȚȕȒ ĲȪπȠ ǹ/Φ, απȩ ȝȚα 

ȕȐıȘ įİįȠȝȑȞȦȞ, įȚȐĳȠȡȠȚ ĲȪπȠȚ ȚıȠįȣȞȐȝȦȞ, ȖȚα ĲȚȢ țαĲαȞαȜȫıİȚȢ țαȣıȓȝȠȣ ȑțαıĲȠȣ ǹ/Φ, ȝİ 
ıȣȖțİȞĲȡȦĲȚțȐ įİįȠȝȑȞα, ȖȚα įȚȐĳȠȡİȢ ıȣȖțİțȡȚȝȑȞİȢ įȚαįȡȠȝȑȢ, ȝİĲαȟȪ ȠπȠȚȠȣįȒπȠĲİ ȗİȪȖȠȢ 
ǹ/ǻ. Christian N. Jardine Dr, Calculating The Carbon Dioxide Emissions Of Flights, Environmental 
Change Institute Oxford University Centre for the Environment, February 2009.  
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 țαĲȐΝĲȘȞΝȆĲȘĲȚțȒΝǻȡαıĲȘȡȚȩĲȘĲαΝĲȦȞΝǹήΦ
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įȡαıĲȘȡȚȩĲȘĲİȢ,Ν ȘΝ αȓĲȘıȘΝ țαȚΝ ȘΝ įȒȜȦıȘ, ȖȚαΝ ĲȘȞΝ țαĲαȞȠȝȒΝ įȚțαȚȦȝȐĲȦȞΝ ȖȚαΝ ĲȘȞΝ

παȡαțȠȜȠȪșȘıȘΝ ĲȦȞΝ ĲȠȞȠȤȚȜȚȠȝİĲȡȚțȫȞΝ įİįȠȝȑȞȦȞ,Ν țαșȫȢΝ țαȚΝ ȘΝ įȚαįȚțαıȓαΝ ĲȘȢΝ

İȟαțȡȓȕȦıȘȢέ 

ȀȐșİΝĳȠȡȑαȢΝİțȝİĲȐȜȜİȣıȘȢΝǹήΦ,ΝȖȚαΝĲαΝİȖȤȫȡȚαΝįİįȠȝȑȞα, ȣπȠȤȡİȠȪĲαȚΝȞαΝ

ȣπȠȕȐȜȜİȚΝıĲȘȞΝȊπȘȡİıȓαΝȆȠȜȚĲȚțȒȢΝǹİȡȠπȠȡȓαȢΝΥȊȆǹΦ,ΝıȤȑįȚȠΝπαȡαțȠȜȠȪșȘıȘȢΝ

αİȡȠπȠȡȚțȫȞΝ įȡαıĲȘȡȚȠĲȒĲȦȞ,Ν ȝİΝ ĲȠΝ ȠπȠȓȠΝ țαșȠȡȓȗȠȞĲαȚΝ ȝȑĲȡαΝ ȖȚαΝ ĲȘȞΝ

παȡαțȠȜȠȪșȘıȘΝ ĲȦȞΝ İțπȠȝπȫȞΝ țαȚΝ ĲȦȞΝ ĲȠȞȠȤȚȜȚȠȝİĲȡȚțȫȞΝ įİįȠȝȑȞȦȞ,Ν țαȚΝ ĲȠΝ

ȠπȠȓȠΝ țαĲαȡĲȓȗİĲαȚΝ ıȪȝĳȦȞαΝ ȝİΝ ĲȚȢΝ αȡȤȑȢΝ παȡαțȠȜȠȪșȘıȘȢΝ țαȚΝ ȣπȠȕȠȜȒȢΝ

İțșȑıİȦȞέΝ ȉαΝ ıȤȑįȚαΝ παȡαțȠȜȠȪșȘıȘȢΝ İȖțȡȓȞȠȞĲαȚΝ απȩΝ ĲȠȞΝ ǻȚȠȚțȘĲȒΝ ĲȘȢΝ ȊȆǹ,Ν

İĳȩıȠȞΝ πȜȘȡȠȪȞĲαȚΝ ȠȚΝ απαȚĲȒıİȚȢΝ țαȚΝ țȠȚȞȠπȠȚȠȪȞĲαȚΝ ıĲȠΝ αȣĲȠĲİȜȑȢΝ ΓȡαĳİȓȠΝ

ǼȝπȠȡȓαȢΝ ǻȚțαȚȦȝȐĲȦȞΝ ǼțπȠȝπȫȞΝ ΥΓǼǻǼΦΝ ĲȘȢΝ įȚİȪșȣȞıȘȢΝ ǼȜȑȖȤȠȣΝ

ǹĲȝȠıĳαȚȡȚțȒȢΝȇȪπαȞıȘȢΝțαȚΝΘȠȡȪȕȠȣΝΥǼǹȇΘΦήȊȆǼȀǹέ 

ǻǿǹǻǿȀǹȈǿǼȈ ȀǹǿΝ ȂǼΘȅǻȅȁȅΓǿǼȈ ȂǼȉȇǾȈǾȈΝ ȉȍȃ ǼȀȆȅȂȆȍȃ ȉȍȃΝ
ǹǼȇȅȆȅȇǿȀȍȃΝǻȇǹȈȉǾȇǿȅȉǾȉȍȃ 

«ǹπȩΝĲȘȞΝ1ȘΝǿαȞȠȣαȡȓȠȣΝβί1βΝπİȡȚȜαȝȕȐȞȠȞĲαȚΝȩȜİȢΝȠȚΝπĲȒıİȚȢΝαπȩΝȒΝπȡȠȢΝ

πİȡȚĳİȡİȚαțȩΝǹήǻ İȣȡȚıțȩȝİȞȠΝıĲȠ ȑįαĳȠȢΝțȡȐĲȠȣȢΝȝȑȜȠȣȢΝȩπȠȣΝ İĳαȡȝȩȗİĲαȚΝȘΝ

ıȣȞșȒțȘ»έΝȈĲȘΝįȡαıĲȘȡȚȩĲȘĲαΝαȣĲȒ, įİȞ πİȡȚȜαȝȕȐȞȠȞĲαȚ ȠȚΝıĲȡαĲȚȦĲȚțȑȢΝπĲȒıİȚȢΝ

πȠȣΝ İțĲİȜȠȪȞĲαȚΝ ȝİΝ ıĲȡαĲȚȦĲȚțȩΝ ǹήΦ,Ν țαșȫȢΝ țαȚΝ ȝȚαΝ ıİȚȡȐΝ țȐπȠȚȦȞΝ ȐȜȜȦȞΝ

İȟαȚȡȑıİȦȞέΝ ȅȚΝ «απȠįȚįȩȝİȞİȢΝ ıĲȚȢΝ αİȡȠπȠȡȚțȑȢΝ ȝİĲαĳȠȡȑȢΝ İțπȠȝπȑȢ»,Ν İȓȞαȚΝ ȠȚΝ

İțπȠȝπȑȢΝαπȩΝȩȜİȢΝĲȚȢΝπĲȒıİȚȢΝαπȩΝǹήǻ İȣȡȚıțȩȝİȞȠ ıĲȠΝȑįαĳȠȢΝțȡȐĲȠȣȢΝȝȑȜȠȣȢΝ

țαȚΝĲȚȢΝπĲȒıİȚȢ πȠȣΝĳșȐȞȠȣȞΝıĲȠΝǹήǻ αȣĲȩΝαπȩΝĲȡȓĲȘΝȤȫȡα,ΝȠȚ ȠπȠȓİȢΝȠĳİȓȜȠȞĲαȚΝ

ıĲȚȢΝαİȡȠπȠȡȚțȑȢΝįȡαıĲȘȡȚȩĲȘĲİȢ ĲȠȣΝπαȡαȡĲȒȝαĲȠȢΝǿέ94  

ȈĲȠΝ πȜαȓıȚȠΝ αȣĲȩ,Ν țȐșİΝ ĳȠȡȑαȢΝ İțȝİĲȐȜȜİȣıȘȢΝ A/Φ παȡαțȠȜȠȣșİȓΝ ĲȚȢΝ

İțπȠȝπȑȢΝαπȩΝαİȡȠπȠȡȚțȑȢΝįȡαıĲȘȡȚȩĲȘĲİȢΝ țαȚΝ ȣπȠȕȐȜȜİȚΝıȤİĲȚțȑȢΝ İțșȑıİȚȢΝ ȖȚαΝ

ȩȜİȢΝĲȚȢΝπĲȒıİȚȢΝπȠȣΝπİȡȚȜαȝȕȐȞȠȞĲαȚΝıĲȠΝπαȡȐȡĲȘȝαΝIΝĲȘȢΝȠįȘȖȓαȢΝβίίγήθηήǼȀΝ

țαȚΝ İțĲİȜȠȪȞĲαȚΝ απȩΝ ĲȠȞΝ İȞΝ ȜȩȖȦΝ ĳȠȡȑαΝ İțȝİĲȐȜȜİȣıȘȢΝ ǹήΦ țαĲȐΝ ĲȘȞΝ πİȡȓȠįȠΝ

αȞαĳȠȡȐȢΝțαȚΝȖȚαΝĲȚȢΝȠπȠȓİȢΝİȓȞαȚΝȠΝȓįȚȠȢΝȣπİȪșȣȞȠȢέ 

                                            
94 ȅįȘȖȓα βίίθή1ί1ήǼȀ ĲȘȢΝ19

ǾȈ
/11/2008, ȖȚαΝĲȘȞΝĲȡȠπȠπȠȓȘıȘΝĲȘȢΝȠįȘȖȓαȢΝβίίγήθηήǼȀΝȫıĲİΝ

ȞαΝİȞĲαȤșȠȪȞΝȠȚΝαİȡȠπȠȡȚțȑȢΝįȡαıĲȘȡȚȩĲȘĲİȢΝıĲȠΝıȪıĲȘȝαΝİȝπȠȡȓαȢΝįȚțαȚȦȝȐĲȦȞΝİțπȠȝπȒȢΝ
αİȡȓȦȞΝșİȡȝȠțȘπȓȠȣΝİȞĲȩȢΝĲȘȢΝȀȠȚȞȩĲȘĲαȢ. 
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ȀȐșİΝ ĳȠȡȑαȢΝ İțȝİĲȐȜȜİȣıȘȢΝ ǹήΦ πȡȠıįȚȠȡȓȗİȚΝ ĲȚȢΝ İĲȒıȚİȢΝ İțπȠȝπȑȢΝ ση2 

απȩΝ αİȡȠπȠȡȚțȑȢΝ įȡαıĲȘȡȚȩĲȘĲİȢΝ πȠȜȜαπȜαıȚȐȗȠȞĲαȢΝ ĲȘȞΝ İĲȒıȚαΝ țαĲαȞȐȜȦıȘΝ

țȐșİΝțαȣıȓȝȠȣ,ΝİțĳȡαȗȩȝİȞȘΝıİΝĲȩȞȠȣȢ,ΝİπȓΝĲȠȞΝαȞĲȓıĲȠȚȤȠΝıȣȞĲİȜİıĲȒΝİțπȠȝπȫȞέ 

ȆȡȠıįȚȠȡȓȗİȚΝ ĲȘȞΝ țαĲαȞȐȜȦıȘΝ țαȣıȓȝȠȣΝ ȖȚαΝ țȐșİΝ πĲȒıȘΝ țαȚΝ țȐșİΝ țαȪıȚȝȠ, 

ȤȡȘıȚȝȠπȠȚȫȞĲαȢ ȝȓαΝ απȩΝ ĲȚȢΝ ȝİșȩįȠȣȢΝ πȠȣΝ πȡȠȕȜȑπȠȞĲαȚΝ ıĲȠΝ παȡȐȡĲȘȝαΝ IIIΝ

ĲȝȒȝαΝ195, İπȚȜȑȖȠȞĲαȢ αȣĲȒ πȠȣΝπȡȠıĳȑȡİȚΝĲαΝπȚȠΝπȜȒȡȘΝțαȚΝİπȓțαȚȡαΝįİįȠȝȑȞαΝ

ıİΝıȣȞįȣαıȝȩΝȝİΝĲȘΝȝȚțȡȩĲİȡȘΝαȕİȕαȚȩĲȘĲα,ΝȤȦȡȓȢΝȞαΝıȣȞİπȐȖİĲαȚΝαįȚțαȚȠȜȩȖȘĲȠΝ

țȩıĲȠȢέ 

ǾΝπȡαȖȝαĲȚțȒΝțαĲαȞȐȜȦıȘΝțαȣıȓȝȠȣΝȖȚαΝțȐșİΝπĲȒıȘ,ΝȣπȠȜȠȖȓȗİĲαȚΝȝİΝĲȠȞ 

ĲȪπȠ : ȆȡαȖȝαĲȚțȒΝțαĲαȞȐȜȦıȘΝțαȣıȓȝȠȣΝȖȚαΝțȐșİΝπĲȒıȘΝ[t]ΝνΝȆȠıȩĲȘĲαΝțαȣıȓȝȠȣΝ

πȠȣΝ πİȡȚȑȤȠȣȞΝ ȠȚΝ įİȟαȝİȞȑȢΝ ĲȠȣΝ αİȡȠıțȐĳȠȣȢΝ ȝİĲȐΝ ĲȘȞΝ ȠȜȠțȜȒȡȦıȘ ĲȠȣΝ

αȞİĳȠįȚαıȝȠȪΝȝİΝțαȪıȚȝȠΝȖȚαΝĲȘȞΝπĲȒıȘΝ[t]Ν– ȆȠıȩĲȘĲαΝțαȣıȓȝȠȣΝπȠȣΝπİȡȚȑȤȠȣȞΝ

ȠȚΝ įİȟαȝİȞȑȢΝ ĲȠȣΝ αİȡȠıțȐĳȠȣȢΝ ȝİĲȐΝ ĲȘȞΝ ȠȜȠțȜȒȡȦıȘΝ ĲȠȣΝ αȞİĳȠįȚαıȝȠȪΝ ȝİΝ

țαȪıȚȝȠΝȖȚαΝĲȘȞΝİπȩȝİȞȘΝπĲȒıȘΝ [t]ΝΨΝǹȞİĳȠįȚαıȝȩȢΝȝİΝțαȪıȚȝȠΝȖȚαΝĲȘȞΝİπȩȝİȞȘΝ

αȣĲȒΝπĲȒıȘΝ[t], țαȚΝπαȡȚıĲȐȞİĲαȚΝαπȩΝĲȠΝαțȩȜȠȣșȠΝıȤȑįȚȠ:  

 

ǼȚțȩȞαΝ12 ȈȤȘȝαĲȚțȒΝȆαȡȐıĲαıȘΝȆȡαγȝαĲȚțȒȢΝȀαĲαȞȐȜωıȘȢΝȀαȣıȓȝȠȣΝγȚαΝȀȐșİΝȆĲȒıȘ 

ǼπȓıȘȢ,ΝȠ ĳȠȡȑαȢΝİțȝİĲȐȜȜİȣıȘȢΝǹήΦ πȠȣΝπȡȠĲȓșİĲαȚΝȞαΝȣπȠȕȐȜİȚΝαȓĲȘıȘΝ

įȦȡİȐȞΝ țαĲαȞȠȝȒȢΝ įȚțαȚȦȝȐĲȦȞΝ İțπȠȝπȒȢ, παȡαțȠȜȠȣșİȓΝ ĲαΝ ĲȠȞȠȤȚȜȚȠȝİĲȡȚțȐΝ

įİįȠȝȑȞαΝ ȖȚαΝ ȩȜİȢΝ ĲȚȢΝ πĲȒıİȚȢΝ țαȚ ȣπȠȜȠȖȓȗİȚΝ αȣĲȐΝ ĲαΝ įİįȠȝȑȞα, 

πȠȜȜαπȜαıȚȐȗȠȞĲαȢΝ ĲȘȞΝ απȩıĲαıȘ,Ν ȘΝ ȠπȠȓαΝ ȣπȠȜȠȖȓȗİĲαȚΝ țαȚΝ İțĳȡȐȗİĲαȚΝ ıİΝ

                                            
95 ȂİșȠįȠȜȠȖȓİȢΝ παȡαțȠȜȠȪșȘıȘȢΝ ΥȐȡșȡαΝ εβΝ țαȚΝ εζΦ. ȊπȠȜȠȖȚıĲȚțȑȢΝ ȝİșȠįȠȜȠȖȓİȢΝ ȖȚαΝ ĲȠȞΝ

πȡȠıįȚȠȡȚıȝȩΝĲȦȞΝαİȡȓȦȞΝșİȡȝȠțȘπȓȠȣΝıĲȠȞΝĲȠȝȑαΝĲȦȞΝαİȡȠπȠȡȚțȫȞΝȝİĲαĳȠȡȫȞ. 



ȂȑșȠįȠȚΝȊπȠȜȠȖȚıȝȠȪΝǼțπȠȝπȫȞΝǹİȡȓȦȞΝ
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ȤȚȜȚȩȝİĲȡαΝΥkmΦ,ΝİπȓΝĲȠΝȦĳȑȜȚȝȠΝĳȠȡĲȓȠ,ΝĲȠΝȠπȠȓȠΝȣπȠȜȠȖȓȗİĲαȚΝȦȢΝĲȠΝȐșȡȠȚıȝαΝĲȘȢΝ

ȝȐȗαȢΝĳȠȡĲȓȠȣ,ΝĲαȤȣįȡȠȝİȓȠȣ,ΝİπȚȕαĲȫȞΝțαȚΝİȜİȖȝȑȞȦȞΝαπȠıțİȣȫȞΝțαȚΝİțĳȡȐȗİĲαȚΝ

ıİΝĲȩȞȠȣȢΝΥtΦέ 

 

 

 

 

ȝȐȗα 

 

ǼȚțȩȞαΝ13 ȈȤȘȝαĲȚțȒΝȆαȡȐıĲαıȘΝȉȠȞȠȤȚȜȚȠȝİĲȡȚțȫȞΝǻİįȠȝȑȞωȞ 

ȈĲȘΝ ıȤȑıȘ ȣπȠȜȠȖȚıȝȠȪ ĲȦȞΝ ĲȠȞȠȤȚȜȚȠȝİĲȡȚțȫȞΝ įİįȠȝȑȞȦȞ ȖȚαΝ ĲȘȞΝ

αİȡȠπȠȡȚțȒΝįȡαıĲȘȡȚȩĲȘĲα,ΝıȣȝȝİĲȑȤİȚΝțαȚΝȠΝπαȡȐȖȠȞĲαȢΝǹȆȅȈȉǹȈǾ,  

(TkmΦΝĲȠȞȠȤȚȜȚȩȝİĲȡαΝοΝΥAΦΝαπȩıĲαıȘΝ×ΝΥȍΦΦΝωĳȑȜȚȝȠΝĳȠȡĲȓȠ 

 ȩπȠȣ ―απȩıĲαıȘ‖, ıȘȝαȓȞİȚΝ ĲȘȞΝ απȩıĲαıȘΝ ȠȡșȠįȡȠȝȓαȢ, απİȚțȠȞȓȗİĲαȚΝ ıĲȠΝ

παȡαțȐĲȦΝıȤȒȝαΝțαȚ ȠΝȣπȠȜȠȖȚıȝȩȢΝ ĲȘȢΝȠπȠȓαȢ ȠȡșȠįȡȠȝȓαȢ96,ΝπȡȠțȪπĲİȚΝαπȩΝ

ĲȘΝıȤȑıȘκΝ 

 

 

 

 

 

ǼȚțȩȞαΝ14 ȈȤȘȝαĲȚțȒΝȆαȡȐıĲαıȘΝȊπȠȜȠγȚıȝȠȪΝȅȡșȠįȡȠȝȓαȢ 

                                            
96 ȊπȠȜȠȖȓȗİĲαȚ țαĲȐΝ πȡȠıȑȖȖȚıȘΝ ȝİΝ ĲȘΝ ȕȠȒșİȚαΝ ĲȠȣΝ ıȣıĲȒȝαĲȠȢΝ πȠȣΝ αȞαĳȑȡİĲαȚΝ ıĲȠΝ

παȡȐȡĲȘȝαΝ1εΝȐȡșȡȠΝγέηέ1έ1ΝĲȘȢΝıȪȝȕαıȘȢΝĲȠȣΝȈȚțȐȖȠȣΝΥȖİȦįαȚĲȚțȩΝıȪıĲȘȝαΝWχSΝθδΦέ 

ǹȆȅȈȉǹȈǾ 
(KM) 



ȂȑșȠįȠȚΝȊπȠȜȠȖȚıȝȠȪΝǼțπȠȝπȫȞΝǹİȡȓȦȞΝ
 țαĲȐΝĲȘȞΝȆĲȘĲȚțȒΝǻȡαıĲȘȡȚȩĲȘĲαΝĲȦȞΝǹήΦ

ȆαȞĲİȜİȒȝȦȞΝȀȠȕȜαĲȗȒȢΝǹȂκβί11ί1ιί1γ   ıİȜȓįαΝ|Ν65

ǾΝ ȠȡșȠįȡȠȝȓα,Ν ȠȡȓȗİĲαȚ, ȦȢΝ ȘΝ ȕȡαȤȪĲİȡȘΝ απȩıĲαıȘΝ ȝİĲαȟȪΝ įȪȠΝ ıȘȝİȓȦȞΝ ĲȘȢΝ

İπȚĳȐȞİȚαȢΝĲȘȢΝΓȘȢ țαȚΝıĲȘȞΝπȡȠțİȚȝȑȞȘ, ȝİĲαȟȪΝĲȠȣΝǹήǻ αȞαȤȫȡȘıȘȢΝțαȚΝĲȠȣΝǹήǻ 

ȐĳȚȟȘȢ,ΝıȣȞ ĲȠȞΝπȡȩıșİĲȠΝπȐȖȚȠΝıȣȞĲİȜİıĲȒΝιεΝ kmέΝ ȉȠΝ ȖİȦȖȡαĳȚțȩΝπȜȐĲȠȢΝ țαȚΝ

ȝȒțȠȢΝ ĲȦȞΝ ǹήǻ ȜαȝȕȐȞİĲαȚ, İȓĲİΝ απȩΝ ĲαΝ įİįȠȝȑȞαΝ șȑıȘȢΝ ǹήǻ, πȠȣΝ ȑȤȠȣȞΝ

įȘȝȠıȚİȣșİȓΝ ıİΝ ȑȞĲȣπαΝ İȞȘȝȑȡȦıȘȢΝ ıİΝ șȑȝαĲαΝ αİȡȠȞαȣĲȚȜȓαȢ,Ν ıĲȠ Aeronautical 

InformationΝθublicationsΝ ΥρIθΦΝıȪȝĳȦȞαΝȝİΝ ĲȠΝπαȡȐȡĲȘȝαΝ1εΝ ĲȘȢΝıȪȝȕαıȘȢΝĲȠȣΝ

ȈȚțȐȖȠȣ,ΝİȓĲİΝαπȩΝπȘȖȒΝπȠȣΝȤȡȘıȚȝȠπȠȚİȓΝįİįȠȝȑȞαΝĲȦȞΝρIθέ 

ΓİȞȚțȩĲİȡα,Ν ȠȚΝ ȣπȠȜȠȖȚıĲȚțȑȢΝ ȝİșȠįȠȜȠȖȓİȢΝ παȡαțȠȜȠȪșȘıȘȢΝ ȖȚαΝ ĲȠȞΝ

πȡȠıįȚȠȡȚıȝȩΝ ĲȦȞΝ αİȡȓȦȞΝ șİȡȝȠțȘπȓȠȣΝ ıĲȠȞΝ ĲȠȝȑαΝ ĲȦȞΝ αİȡȠπȠȡȚțȫȞΝ

įȡαıĲȘȡȚȠĲȒĲȦȞΝ ΥȝİĲαĳȠȡȫȞΦ,Ν ȕαıȓȗȠȞĲαȚΝ ıİΝ įȪȠΝ ȝİșȩįȠȣȢ,Ν İțΝ ĲȦȞΝ ȠπȠȓȦȞ,Ν ȘΝ

πȡȫĲȘΝ ȤȡȘıȚȝȠπȠȚİȓΝ ĲȠȞΝ ĲȪπȠΝ ĲȘȢΝ ȆȡαȖȝαĲȚțȒȢΝ țαĲαȞȐȜȦıȘΝ țαȣıȓȝȠȣΝ ȖȚαΝ țȐșİΝ

πĲȒıȘΝ[t,]ΝȩπȦȢΝȑȤİȚΝπİȡȚȖȡαĳİȓΝțαȚΝαπİȚțȠȞȚıĲİȓΝπαȡαπȐȞȦέ 

ǾΝ įİȪĲİȡȘΝ ȝȑșȠįȠȢΝ ȤȡȘıȚȝȠπȠȚİȓΝ ĲȠȞΝ αțȩȜȠȣșȠΝ ĲȪπȠκΝ ȆȡαȖȝαĲȚțȒΝ

țαĲαȞȐȜȦıȘΝțαȣıȓȝȠȣΝȖȚαΝțȐșİΝπĲȒıȘΝ[t]ΝνΝȆȠıȩĲȘĲαΝțαȣıȓȝȠȣΝπȠȣΝαπȠȝȑȞİȚΝıĲȚȢΝ

įİȟαȝİȞȑȢΝ ĲȠȣΝ αİȡȠıțȐĳȠȣȢΝ țαĲȐΝ ĲȘΝ ıĲȐșȝİȣıȘΝ ıĲȠΝ ĲȑȜȠȢΝ ĲȘȢΝ πȡȠȘȖȠȪȝİȞȘȢΝ

πĲȒıȘȢΝ [t]Ν ΨΝ ǹȞİĳȠįȚαıȝȩȢΝ ȝİΝ țαȪıȚȝȠΝ ȖȚαΝ ĲȘȞΝ πĲȒıȘΝ [t]Ν – ȆȠıȩĲȘĲαΝ țαȣıȓȝȠȣ 

πȠȣΝπİȡȚȑȤȠȣȞΝȠȚΝįİȟαȝİȞȑȢΝĲȠȣΝαİȡȠıțȐĳȠȣȢΝțαĲȐΝĲȘΝıĲȐșȝİȣıȘΝıĲȠΝĲȑȜȠȢΝĲȘȢΝ

πĲȒıȘȢΝ[t]. ǾΝıĲȚȖȝȒΝĲȘȢΝıĲȐșȝİȣıȘȢΝȝπȠȡİȓΝȞαΝșİȦȡȘșİȓΝȚıȠįȪȞαȝȘΝȝİΝĲȘΝıĲȚȖȝȒΝ

įȚαțȠπȒȢΝĲȘȢΝȜİȚĲȠȣȡȖȓαȢΝĲȠȣΝțȚȞȘĲȒȡαέΝΌĲαȞΝǹήΦ įİȞΝȑȤİȚΝİțĲİȜȑıİȚΝπĲȒıȘ, πȡȚȞΝ

απȩΝĲȘȞΝπĲȒıȘΝȖȚαΝĲȘȞΝȠπȠȓαΝπαȡαțȠȜȠȣșİȓĲαȚΝȘΝțαĲαȞȐȜȦıȘΝțαȣıȓȝȠȣ,ΝȠΝĳȠȡȑαȢΝ

İțȝİĲȐȜȜİȣıȘȢΝ ǹήΦ, ȝπȠȡİȓΝ ȞαΝ αȞĲȚțαĲαıĲȒıİȚΝ ĲȠΝ ȝȑȖİșȠȢΝ ΟȆȠıȩĲȘĲαΝ țαȣıȓȝȠȣΝ

πȠȣΝαπȠȝȑȞİȚΝıĲȚȢΝįİȟαȝİȞȑȢΝĲȠȣΝαİȡȠıțȐĳȠȣȢΝțαĲȐΝĲȘΝıĲȐșȝİȣıȘΝıĲȠΝĲȑȜȠȢΝĲȘȢΝ

πȡȠȘȖȠȪȝİȞȘȢΝ πĲȒıȘȢΟΝ ȝİΝ ĲȠΝ ȝȑȖİșȠȢΝ ΟȆȠıȩĲȘĲαΝ țαȣıȓȝȠȣ πȠȣΝ απȠȝȑȞİȚΝ ıĲȚȢΝ

įİȟαȝİȞȑȢΝ ĲȠȣΝ αİȡȠıțȐĳȠȣȢΝ ıĲȠΝ ĲȑȜȠȢΝ ĲȘȢΝπȡȠȘȖȠȪȝİȞȘȢΝ įȡαıĲȘȡȚȩĲȘĲȐȢΝ ĲȠȣΟ,Ν

ȩπȦȢΝțαĲαȖȡȐĳİĲαȚΝıĲȠΝĲİȤȞȚțȩΝȘȝİȡȠȜȩȖȚȠέ 

ΌĲαȞΝ įİȞΝ ȖȓȞİĲαȚΝ αȞİĳȠįȚαıȝȩȢΝ ȝİΝ țαȪıȚȝȠΝ ȖȚαΝ ĲȘȞΝ πĲȒıȘΝ ȒΝ ĲȘȞΝ İπȩȝİȞȘΝ

πĲȒıȘ,ΝȘΝπȠıȩĲȘĲαΝțαȣıȓȝȠȣΝπȠȣΝπİȡȚȑȤȠȣȞΝȠȚΝįİȟαȝİȞȑȢΝ ĲȠȣΝǹήΦ ȣπȠȜȠȖȓȗİĲαȚΝ

țαĲȐΝ ĲȘȞΝ ȑȞαȡȟȘΝ ĲȡȠȤȠįȡȩȝȘıȘȢΝ ȖȚαΝ ĲȘȞΝ πĲȒıȘΝ ȒΝ ĲȘȞΝ İπȩȝİȞȘΝ πĲȒıȘέΝ ȈĲȘȞΝ

İȟαȚȡİĲȚțȒΝπİȡȓπĲȦıȘΝπȠȣΝĲȠΝǹήΦ İțĲİȜİȓΝȐȜȜİȢΝįȡαıĲȘȡȚȩĲȘĲİȢΝİțĲȩȢΝαπȩΝπĲȒıȘ,Ν

ȝİĲαȟȪΝ ĲȦȞΝ ȠπȠȓȦȞΝ ȘΝ ȣπȠȕȠȜȒΝ ĲȠȣΝ ıİΝ ıȠȕαȡȑȢΝ İȡȖαıȓİȢΝ ıȣȞĲȒȡȘıȘȢΝ πȠȣΝ

πİȡȚȜαȝȕȐȞȠȣȞΝ İțțȑȞȦıȘΝ ĲȦȞΝ įİȟαȝİȞȫȞ,Ν ȝİĲȐΝ ĲȘȞΝ πĲȒıȘΝ ȖȚαΝ ĲȘȞΝ ȠπȠȓαΝ

παȡαțȠȜȠȣșİȓĲαȚΝȘΝțαĲαȞȐȜȦıȘΝțαȣıȓȝȠȣ,ΝȠΝĳȠȡȑαȢΝİțȝİĲȐȜȜİȣıȘȢΝαİȡȠıțαĳȫȞΝ



ȂȑșȠįȠȚΝȊπȠȜȠȖȚıȝȠȪΝǼțπȠȝπȫȞΝǹİȡȓȦȞΝ
 țαĲȐΝĲȘȞΝȆĲȘĲȚțȒΝǻȡαıĲȘȡȚȩĲȘĲαΝĲȦȞΝǹήΦ

ȆαȞĲİȜİȒȝȦȞΝȀȠȕȜαĲȗȒȢΝǹȂκβί11ί1ιί1γ   ıİȜȓįαΝ|Ν66

ȝπȠȡİȓΝ ȞαΝ αȞĲȚțαĲαıĲȒıİȚΝ ĲȠΝ ȝȑȖİșȠȢ, ΟȆȠıȩĲȘĲαΝ țαȣıȓȝȠȣΝ πȠȣΝ πİȡȚȑȤȠȣȞΝ ȠȚΝ

įİȟαȝİȞȑȢΝĲȠȣΝαİȡȠıțȐĳȠȣȢΝȝİĲȐΝĲȘȞΝȠȜȠțȜȒȡȦıȘΝĲȠȣΝαȞİĳȠįȚαıȝȠȪΝȝİΝțαȪıȚȝȠΝ

ȖȚαΝĲȘȞΝİπȩȝİȞȘΝπĲȒıȘΝΨΝǹȞİĳȠįȚαıȝȩȢΝȝİΝțαȪıȚȝȠΝȖȚαΝĲȘȞΝİπȩȝİȞȘΝαȣĲȒΝπĲȒıȘΟ, 

ȝİΝ ĲȠΝȝȑȖİșȠȢ, ΟȆȠıȩĲȘĲαΝ țαȣıȓȝȠȣΝπȠȣΝαπȠȝȑȞİȚΝıĲȚȢΝ įİȟαȝİȞȑȢΝ ĲȠȣΝ ǹήΦ țαĲȐΝ

ĲȘȞΝ ȑȞαȡȟȘΝ ĲȘȢΝ İπȩȝİȞȘȢΝ įȡαıĲȘȡȚȩĲȘĲȐȢΝ ĲȠȣΟ,Ν ȩπȦȢΝ țαĲαȖȡȐĳİĲαȚΝ ıĲȠΝ ĲİȤȞȚțȩΝ

ȘȝİȡȠȜȩȖȚȠέ 

ȈİΝ πİȡȓπĲȦıȘΝ πȠȣΝ įİȞΝ ȣπȐȡȤȠȣȞΝ įİįȠȝȑȞαΝ ıȤİĲȚțȐΝ ȝİΝ ĲȘȞΝ πȡαȖȝαĲȚțȒΝ

țαĲαȞȐȜȦıȘΝțαȣıȓȝȠȣ,ΝȤȡȘıȚȝȠπȠȚİȓĲαȚΝĲȣπȠπȠȚȘȝȑȞȘ ȕαșȝȚįȦĲȒΝȝȑșȠįȠȢΝȖȚαΝĲȘȞΝ

țαĲ‘Ν İțĲȓȝȘıȘΝ țαĲαȞȐȜȦıȘΝ țαȣıȓȝȠȣΝ απȩΝ įİįȠȝȑȞαΝ ȕαıȚȗȩȝİȞαΝ ıĲȚȢΝ ȕȑȜĲȚıĲİȢΝ

įȚαșȑıȚȝİȢ πȜȘȡȠĳȠȡȓİȢέ 

ȈİΝțȐșİΝįİΝπİȡȓπĲȦıȘ, ȠȚΝȈȣȞĲİȜİıĲȑȢΝǼțπȠȝπȫȞΝCO2 ȖȚαΝĲαΝǹİȡȠπȠȡȚțȐΝ

ȀαȪıȚȝαΝİȓȞαȚΝαȣĲȠȓΝπȠȣΝαπİȚțȠȞȓȗȠȞĲαȚΝıĲȠȞΝαțȩȜȠȣșȠΝπȓȞαțακ 

ǼȚțȩȞαΝ15 ȈȣȞĲİȜİıĲȑȢΝǼțπȠȝπȫȞΝCO2 γȚαΝĲαΝǹİȡȠπȠȡȚțȐΝȀαȪıȚȝα 

ǼțĲȩȢΝȕȑȕαȚαΝȩȜȦȞΝĲȦȞΝαȞȦĲȑȡȦ,ΝșαΝȑπȡİπİΝȩπȦȢΝțαȚΝȠȡșȫȢΝıȣȝȕαȓȞİȚ,Ν

ĲȠȣȜȐȤȚıĲȠȞΝ ȖȚαΝ ĲȘȞΝ ȑȦȢΝ ĲȫȡαΝ șİıȝȠșȑĲȘıȘΝ ĲȦȞΝ İπȚȝȑȡȠȣȢΝ πİȡȚπĲȫıİȦȞ,Ν ȞαΝ

ȣπȐȡȤİȚΝ ȝȑȡȚȝȞα ȖȚαΝ ĲȚȢΝπİȡȚπĲȫıİȚȢΝ ȩπȠȣΝȠȚΝ İțπȠȝπȑȢΝπȡȠȑȡȤȠȞĲαȚΝ απȩΝȝȚțȡȒΝ

įȡαıĲȘȡȚȩĲȘĲα,ΝțαȚΝțȡȓȞİĲαȚΝıİΝαȣĲȒΝĲȘΝĳȐıȘΝȞαΝȝȘȞΝıȣȝπİȡȚȜαȝȕȐȞȠȞĲαȚΝαțȩȝȘΝ

ıĲȠΝπȜαȓıȚȠ,ΝȩπȦȢΝİȓȞαȚΝȠȚΝȂȚțȡȠȓΝȆȡȩȟİȞȠȚέ  

ȂǿȀȇȅǿΝȆȇȅȄǼȃȅǿΝǼȀȆȅȂȆȍȃ 

ǾΝ πİȡȓπĲȦıȘΝ αȣĲȒΝ αĳȠȡȐΝ ıĲȠȣȢ ĳȠȡİȓȢΝ İțȝİĲȐȜȜİȣıȘȢΝ ǹήΦ,Ν ȩĲαȞΝ αȣĲȠȓΝ

İțĲİȜȠȪȞΝȜȚȖȩĲİȡİȢΝαπȩΝβδγΝπĲȒıİȚȢΝαȞȐΝπİȡȓȠįȠΝİπȓΝĲȡİȚȢΝįȚαįȠȤȚțȑȢΝĲİĲȡȐȝȘȞİȢΝ

πİȡȚȩįȠȣȢΝ țαȚΝ ȩĲαȞΝ ȠȚΝ ĳȠȡİȓȢΝ αȣĲȠȓ, İțĲİȜȠȪȞΝ πĲȒıİȚȢΝ ȝİΝ ıȣȞȠȜȚțȑȢΝ İĲȒıȚİȢΝ

İțπȠȝπȑȢΝ ȤαȝȘȜȩĲİȡİȢΝ απȩΝ βε.ίίίΝ ĲȩȞȠȣȢΝ ση2 İĲȘıȓȦȢ, șİȦȡȠȪȞĲαȚΝ ȂȚțȡȠȓΝ

ȆȡȩȟİȞȠȚΝ İțπȠȝπȫȞέ ȅȚΝ ȂȚțȡȠȓΝ ȆȡȩȟİȞȠȚ, țαĲȐΝ παȡȑțțȜȚıȘΝ ĲȠȣΝ ȐȡșȡȠȣΝ εβ,Ν

ȀαȪıȚȝȠ 
ȈȣȞĲİȜİıĲȒȢΝİțπȠȝπȫȞΝ[t CO2/t 

țαȣıȓȝȠȣ] 

ǺİȞȗȓȞȘΝαİȡȠπȜȐȞȦȞΝΥρvχasΦ 3,10 

ǺİȞȗȓȞȘΝαİȡȚȦșȠȣȝȑȞȦȞΝΥJetΝςΦ 3,10 

ȀȘȡȠȗȓȞȘΝαİȡȚȦșȠȣȝȑȞȦȞ 
(jet A1ΝȒΝjet A) 

3,15 
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İπȚĲȡȑπİĲαȚΝ ȞαΝ ȣπȠȜȠȖȓȗȠȣȞΝ ĲȘȞΝ țαĲαȞȐȜȦıȘΝ țαȣıȓȝȠȣΝ ȤȡȘıȚȝȠπȠȚȫȞĲαȢΝ ĲαΝ

İȡȖαȜİȓαΝπȠȣΝİĳαȡȝȩȗİȚΝĲȠΝυurocontrolΝȒΝȐȜȜȠȢΝıȣȞαĳȒȢΝȠȡȖαȞȚıȝȩȢ,ΝȝİΝĲαΝȠπȠȓαΝ

İȓȞαȚΝ įȣȞαĲȒΝ ȘΝ İπİȟİȡȖαıȓαΝ ȩȜȦȞΝ ĲȦȞΝ ıȤİĲȚțȫȞΝ πȜȘȡȠĳȠȡȚȫȞΝ İȞαȑȡȚαȢΝ

țȣțȜȠĳȠȡȓαȢ,ΝαȞĲȓıĲȠȚȤȦȞΝȝİΝαȣĲȑȢΝπȠȣΝįȚαșȑĲİȚΝȠΝυurocontrol,ΝțαȚΝȘΝαπȠĳȣȖȒΝĲȘȢΝ

ȣπȠİțĲȓȝȘıȘȢΝ ĲȦȞΝ İțπȠȝπȫȞέ ȉαΝ İĳαȡȝȠȗȩȝİȞαΝ İȡȖαȜİȓαΝ İπȚĲȡȑπİĲαȚΝ ȞαΝ

ȤȡȘıȚȝȠπȠȚȠȪȞĲαȚΝ ȝȩȞȠȞΝ İĳȩıȠȞΝ İȖțȡȚșȠȪȞΝ απȩΝ ĲȘȞΝ ǼπȚĲȡȠπȒ,Ν

ıȣȝπİȡȚȜαȝȕαȞȠȝȑȞȘȢ įİΝıİΝαȣĲȐΝ ĲȘȢ İĳαȡȝȠȖȒȢ įȚȠȡșȦĲȚțȫȞΝıȣȞĲİȜİıĲȫȞΝ ȖȚαΝ

ĲȘȞΝαȞĲȚıĲȐșȝȚıȘΝĲȣȤȩȞΝαȞαțȡȚȕİȚȫȞΝĲȦȞΝȝİșȩįȦȞΝȝȠȞĲİȜȠπȠȓȘıȘȢέ 

ǼȃǻǼǿȀȉǿȀǾΝȆǼȇǿȆȉȍȈǾΝȊȆȅȁȅΓǿȈȂȅȊ ǹȆȅ ȀǹȉǹȃǹȁȍȈǾΝȀǹȊȈǿȂȅȊΝ 

ȂȓαΝ İȞįİȚțĲȚțȒΝ πİȡȓπĲȦıȘ, ȩπȦȢΝ αȣĲȒ ȑȤİȚΝ ȒįȘ ȣπȠȜȠȖȚıĲİȓ97 țαȚΝ țȚȞİȓĲαȚΝ

ıĲȚȢΝ įȚαıĲȐıİȚȢΝ ĲȦȞΝ πȡȠαȞαĳİȡȩȝİȞȦȞΝ įȚαįȚțαıȚȫȞΝ țαȚΝ ȝİșȠįȠȜȠȖȚȫȞ įİȓȤȞİȚΝ

ȑȞαȞΝ ĲȡȩπȠ ȖȚαΝ ĲȠȞΝ ȣπȠȜȠȖȚıȝȩΝ ĲȦȞΝ İțπȠȝπȫȞΝ CO2, ȤȡȘıȚȝȠπȠȚȫȞĲαȢΝ ĲȘȞΝ

țαĲαȞȐȜȦıȘΝ țαȣıȓȝȠȣΝ αȞȐΝπĲȒıȘέ ǼȟİĲȐȗİĲαȚΝ ȜȠȚπȩȞΝ ȘΝπİȡȓπĲȦıȘΝ İȞȩȢ Boeing 

737-400, πȠȣΝ ȤȡȘıȚȝȠπȠȚİȓĲαȚΝ ıȣȞȒșȦȢΝ ȖȚαΝ ıȪȞĲȠȝİȢΝ įȚİșȞİȓȢΝ πĲȒıİȚȢέ ΓȚαΝ ȝȚαΝ

απȩıĲαıȘΝ ιβζΝ km,Ν ȘΝ πȠıȩĲȘĲαΝ ĲȦȞΝ țαȣıȓȝȦȞΝ πȠȣΝ țαĲαȞαȜȫȞİĲαȚ,Ν ȑȤİȚΝ

ȣπȠȜȠȖȚıĲİȓ ıİΝγ,ζ1 tn,ΝıȣȝπİȡȚȜαȝȕαȞȠȝȑȞȘȢΝĲȘȢΝĲȡȠȤȠįȡȩȝȘıȘȢ,ΝαπȠȖİȓȦıȘȢ,Ν

ȝİĲȐȕαıȘȢ - ȞαȣĲȚȜȓαȢΝțαȚΝĲȘȢ πȡȠıȖİȓȦıȘȢ. 

ΘİȦȡȫȞĲαȢ ȝȚαΝ ȤȦȡȘĲȚțȩĲȘĲαΝ ĲȦȞΝ 1ζδ șȑıİȦȞΝ țαȚΝ țαĲȐΝ ȝȑıȠΝ ȩȡȠΝ ȝȚαΝ

πȜȘȡȩĲȘĲα ĲȠȣΝ ζε%, αȣĲȩΝ įȓȞİȚΝ ȝȚαΝ țαĲαȞȐȜȦıȘ țαȣıȓȝȦȞΝ απȩΝ γζ,ζΝ g αȞȐΝ km 

İπȚȕȐĲȘέ ȅȚΝ İțπȠȝπȑȢΝ CO2 απȩΝ ĲαΝ țαȪıȚȝαΝ αİȡȠπȠȡȓαȢΝ İȓȞαȚΝ γ,1εΝ gr αȞȐΝ gr 

țαȣıȓȝȠȣ,Ν ȘΝȠπȠȓαΝ įȓȞİȚΝ ĲȚȢΝ İțπȠȝπȑȢΝCO2 απȩΝ ȑȞαΝBoeing 737-400 ıĲα 115 gr 

αȞȐΝkm İπȚȕȐĲȘέ ȈİΝȝȚαΝıĲαșİȡȒΝĲαȤȪĲȘĲαΝηθίΝkm αȞȐΝȫȡα,ΝαȣĲȩΝİȓȞαȚΝȚıȠįȪȞαȝȠΝ

ȝİΝιίΝkg CO2 αȞȐΝȫȡαέ ȉαΝαȞĲȓıĲȠȚȤαΝıĲȠȚȤİȓαΝΥαπȩΝĲȚȢ ȓįȚİȢΝπȘȖȑȢΦΝȖȚαΝȑȞαΝBoeing 

747-δίίΝΥπȠȣΝȤȡȘıȚȝȠπȠȚȠȪȞĲαȚΝȖȚαΝįȚİșȞİȓȢΝπĲȒıİȚȢ, ȝİȖȐȜȦȞΝαπȠıĲȐıİȦȞΦΝİȓȞαȚΝ

Ĳα İȟȒȢκ ǹπȩıĲαıȘκΝ εέεεζΝ km. - ȉαΝ țαȪıȚȝαΝ πȠȣΝ ȤȡȘıȚȝȠπȠȚȠȪȞĲαȚκΝ ει,ζΝ tn. - 

ΘȑıİȚȢκΝδ1ζ - ȆȜȘȡȩĲȘĲακΝθίΝ - ȀαĲαȞȐȜȦıȘ țαȣıȓȝȠȣκΝγβ,2 gr αȞȐΝkm İπȚȕȐĲȘ. 

- ǼțπȠȝπȑȢΝ CO2: 101 gr αȞȐΝ km İπȚȕȐĲȘ. - ȉαȤȪĲȘĲακΝ ι1ίΝ km αȞȐΝ ȫȡα. - 

ǼțπȠȝπȑȢΝCO2: 92 ≈ 90 kg CO2 αȞȐΝȫȡα. 

                                            
97 http://www.statistics.gov.uk/ssd/surveys/international_passenger_survey.asp) 
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ǹȣĲȑȢΝȠȚΝİțπȠȝπȑȢΝCO2 İȓȞαȚΝȖİȞȚțȐΝıĲȘȞΝȣȥȘȜȒΝαĲȝȩıĳαȚȡαΝțαȚΝπȚıĲİȪİĲαȚΝ

ȩĲȚΝȑȤȠȣȞΝȝİȖαȜȪĲİȡȘΝİπȓįȡαıȘΝıĲȠ ĳαȚȞȩȝİȞȠΝĲȠȣΝșİȡȝȠțȘπȓȠȣΝαπȩΝĲȠΝCO,2 πȠȣΝ

απİȜİȣșİȡȫȞİĲαȚΝ ıĲȠΝ İπȓπİįȠΝ ĲȘȢΝ șȐȜαııαȢ țαȚΝ ȑĲıȚΝ ȠȚΝ İțπȠȝπȑȢΝ

πȡȠıαȡȝȩȗȠȞĲαȚΝ πȠȜȜαπȜαıȚȐȗȠȞĲαȢ ȝİΝ ĲȠȞΝ ıȣȞĲİȜİıĲȒΝ β ȖȚαΝ ȞαΝ įȫıİȚΝ 180 kg 

ȚıȠįȣȞȐȝȠȣΝCO2 αȞȐΝȫȡαέ ȆİȡαȚĲȑȡȦΝıĲȠȞΝȣπȠȜȠȖȚıȝȩΝıȣȝȝİĲȑȤȠȣȞ απαȡαȓĲȘĲα 

ȖȚαΝĲȘȞ țαĲαȞȐȜȦıȘΝĲȘȢ İȞȑȡȖİȚαȢ απȩΝĲαΝȠȡȣțĲȐΝțαȪıȚȝαΝπȠȣΝȤȡȘıȚȝȠπȠȚȠȪȞĲαȚΝ

țαĲȐ,Ν ĲȘȞΝ İȟȩȡȣȟȘΝ țαȚΝ ĲȘΝ ȝİĲαĳȠȡȐΝ ĲȠȣΝ αȡȖȠȪΝ πİĲȡİȜαȓȠȣ,Ν ĲȚȢ αȞİπȐȡțİȚİȢΝ ıĲα 

įȚȣȜȚıĲȒȡȚαΝΥȖȪȡȦΝıĲȠΝηΦ, ĲȘȞΝțαĲαıțİȣȒΝțαȚΝĲȘΝıȣȞĲȒȡȘıȘΝĲȦȞΝǹήΦ,ΝțαșȫȢΝțαȚΝ

ĲȘȞΝ İțπαȓįİȣıȘΝ ĲȠȣΝ πȡȠıȦπȚțȠȪ țαȚΝ ĲȘȞΝ țαĲαıțİȣȒ,Ν ıȣȞĲȒȡȘıȘ,Ν șȑȡȝαȞıȘ,Ν

ĳȦĲȚıȝȩΝțȜπ. ĲȠȣ ǹήǻ. 

ȈȣȞȠȜȚțȐΝțαȚΝțαĲȐΝıȣȞȑπİȚα, ȠȚ İțπȠȝπȑȢΝCO2 ıĲȡȠȖȖȣȜȠπȠȚȠȪȞĲαȚΝπȡȠȢΝĲαΝ

πȐȞȦΝțαȚΝįȓȞȠȣȞΝ ĲȚȝȑȢΝ ĲȘȢΝĲȐȟȘȢΝĲȦȞΝβείΝkg,ΝįȘȜαįȒΝΉΝ tn ȚıȠįȪȞαȝȠȣΝCO2 αȞȐΝ

ȫȡαΝπĲȒıȘȢέ 

ȅΝαȞȦĲȑȡȦΝĲȡȩπȠȢΝțαȚΝĲȠΝıțİπĲȚțȩ,ΝȩπȦȢΝαȣĲȐΝαȞαȜȪșȘțαȞ,ΝȝπȠȡȠȪȞΝȞαΝ

αȞαȤșȠȪȞΝ țαȚΝ ȞαΝ İĳαȡȝȠıĲȠȪȞΝ țαȚΝ ȖȚαΝ ĲȠȞΝ ȣπȠȜȠȖȚıȝȩΝ ĲȦȞΝ İțπȠȝπȫȞΝ țαȚΝ ıĲȘȞΝ

πİȡȓπĲȦıȘΝ İȞȩȢΝ ȝİĲαȖȦȖȚțȠȪΝ – ȝİĲαĳȠȡȚțȠȪΝ ıĲȡαĲȚȦĲȚțȠȪΝ ǹήΦ,Ν ȝİĲȡȫȞĲαȢΝ țαȚΝ

παȡαșȑĲȠȞĲαȢΝ ĲαΝ απαȡαȓĲȘĲαΝ ȖȚαΝ ĲȘΝ ȝȑșȠįȠΝ ıĲȠȚȤİȓαέΝ ǹȞΝ ȕȑȕαȚαΝ ȗȘĲİȓĲαȚΝ

ȝİȖαȜȪĲİȡȘΝ αțȡȓȕİȚαΝ țαȜȪĲİȡȘΝ αȞĲȚπȡȠıȦπİȣĲȚțȩĲȘĲαΝ țαȚΝ πİȡȚııȩĲİȡȠȢΝ

ȡİαȜȚıȝȩȢ,Ν ıİΝ İπȓπİįȠΝ İȟİĲαȗȩȝİȞȘȢΝ ȝȠȞȐįαȢΝ παȡαȖȦȖȠȪΝ İțπȠȝπȫȞ,Ν ĲȩĲİΝ ȑȤİȚΝ

ȞȩȘȝαΝțαȚΝȘΝαțȩȜȠȣșȘΝπȡȩĲαıȘ,ΝȩπȦȢΝαȣĲȒΝαȞαȜȪİĲαȚΝİȞΝĲȐȤȘΝπαȡαțȐĲȦέΝ    

ȆȇȅȉǹȈǾΝȂǼȁȁȅȃȉǿȀǾȈΝǻǿǼȊΘǼȉǾȈǾȈΝȊȆȅȁȅΓǿȈȂȅȊ ǼȀȆȅȂȆȍȃΝǹήΦ 

ȅȚΝ αȞȦĲȑȡȦΝ ȣπȠȜȠȖȚıȝȠȓ,Ν αȜȜȐΝ țαȚΝ țȐșİΝ ȐȜȜȠȢ,Ν șαΝ įȚİȣțȠȜȪȞȠȞĲαȞΝ

ȚįȚαȓĲİȡα,Ν İțĲȚȝȫȞĲαȢΝ țαȚΝ șİȦȡȫȞĲαȢΝ ȩĲȚ ȠΝ țαȜȪĲİȡȠȢΝ ĲȡȩπȠȢΝ ȣπȠȜȠȖȚıȝȠȪ,Ν

İȞĲαȖȝȑȞȠȢΝıİΝȑȞαΝĲȣπȠπȠȚȘȝȑȞȠΝțαȚΝĲȣπȚțȩΝπȜαȓıȚȠΝȝİΝįȚİșȞȒΝȝȑȡȚȝȞα,ΝαπȠįȠȤȒ 

țαȚΝȣπȠȤȡȑȦıȘ,ΝșαΝȒĲαȞΝȘΝİțȐıĲȠĲİΝțαĲαıțİȣȐıĲȡȚαΝİĲαȚȡȓαΝȞαΝπαȡİȓȤİ,Ν ȖȚαΝ ĲȠȞΝ

țȐșİΝ ĲȪπȠΝǹήΦ,Ν αȜȜȐΝțαȚΝ ȖȚαΝ ȩȜİȢΝ ĲȚȢΝĳȐıİȚȢΝ ĲȦȞΝπĲȒıİȦȞΝαȣĲȫȞΝ ĲȦȞΝǹήΦ,Ν İȓĲİΝ

ıĲȡαĲȚȦĲȚțȐ,ΝȝαȤȘĲȚțȐ,Ν İȓĲİΝπȠȜȚĲȚțȐ,Ν ĲαΝαπαȚĲȠȪȝİȞαΝıĲȠȚȤİȓαΝ ĲȦȞΝπαȡαȖȩȝİȞȦȞΝ

İțπȠȝπȫȞ,Ν țαĲαȤȦȡȘȝȑȞαΝ ıİΝ ȑȞαΝ İȚįȚțȩΝ İȖȤİȚȡȓįȚȠ,Ν ĲȠΝ ȠπȠȓȠΝ șαΝ İȓȤİΝ İțπȠȞȒıİȚΝ

ıȣȞȠįİȣĲȚțȐΝȝİΝĲȘȞΝπȫȜȘıȒΝĲȠȣȢ,ΝȫıĲİΝȞα ȣπȐȡȤȠȣȞΝȣπȠȜȠȖȚıȝȑȞİȢΝȑĲȠȚȝİȢ,ΝȩȜİȢΝ

ȠȚΝ İțπȠȝπȑȢΝ πȠȣΝ παȡȐȖȠȞĲαȚΝ ȝİΝ ĲȘȞΝ țȐșİΝ πİȡȓπĲȦıȘΝ ȤȡȒıȘȢΝ țαȚΝ απȜȐΝ ȞαΝ

țαĲαȖȡȐĳȠȞĲαȞΝȠȚΝȩπȠȚİȢΝțȚȞȒıİȚȢΝıİΝȝȚαΝȕȐıȘΝįİįȠȝȑȞȦȞ,ΝȖȚαΝĲȘȞΝİȟαȖȦȖȒΝĲȦȞΝ
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ȝİĲȡȒıİȦȞΝțαȚΝĲȦȞΝαπȠĲİȜİıȝȐĲȦȞέΝΘαΝȝπȠȡȠȪıİΝįİ, ȞαΝįȘȝȚȠȣȡȖȘșİȓΝȖȚα ĲȠΝȩȜȠ, 

ȝȚαΝİȣȑȜȚțĲȘΝțαȚΝπȡȠıαȡȝȠıȝȑȞȘ ȘȜİțĲȡȠȞȚțȒΝİĳαȡȝȠȖȒ, πȠȣΝȞαΝıȣȞȑșİĲİΝȩȜαΝĲαΝ

απαȚĲȠȪȝİȞαΝıĲȠȚȤİȓαΝȒΝαțȩȝȘΝțαȚΝȑȞαΝİπȚπȜȑȠȞΝıȪıĲȘȝαΝȣπȠȜȠȖȚıȝȠȪ,ΝπȐȞȦΝıĲȠΝ

ȓįȚȠΝ ĲȠΝıȪıĲȘȝαΝ ĲȠȣΝǹήΦ,ΝπȠȣΝ ȞαΝ İȟȒȖαȖİΝαȣĲȩȝαĲαΝ ĲȠΝαπȠĲȑȜİıȝαΝ ĲȘȢΝπĲȒıȘȢΝ

ĲȠȣέΝ ǼπȓıȘȢΝ ȓıȦȢΝ țαȚΝ ȞαΝ απȠĲİȜȠȪıİΝ ȑȞαΝ İπȚπȜȑȠȞΝ țȡȚĲȒȡȚȠ,Ν ıĲȘΝ įȚαįȚțαıȓαΝ

İπȚȜȠȖȒȢ,ΝțαĲȐΝĲȘΝįȚİȡİȪȞȘıȘΝĲȘȢΝαȖȠȡȐȢΝțαȚΝĲȘȢΝįȚȐșİıȘȢΝİȞȩȢΝȣπȠȥȒĳȚȠȣΝπȡȠȢ 

αȖȠȡȐΝ ǹήΦ,Ν αȞΝ įİȞΝ ıȣȞĲȡȑȤȠȣȞΝ ȐȜȜȠȚΝ ȜȩȖȠȚέΝ ǹȣĲȩΝ πȠȣΝ ȝȑȞİȚΝ πȜȑȠȞ,Ν İȓȞαȚΝ ȞαΝ

İȟİĲαıĲİȓΝ ȦȢΝ ȚįȑαΝ țαȚΝ ȞαΝ ĳȚȜĲȡαȡȚıĲİȓ,Ν ȩπȠȣΝ απαȚĲİȓĲαȚ ΥȖȚαΝ ĲαΝ ıĲȡαĲȚȦĲȚțȐΝ țαȚΝ

İπȚȤİȚȡȘıȚαțȐΝįİįȠȝȑȞαΦ,ΝȖȚαΝĲȚȢΝİȚįȚțȑȢΝπİȡȚπĲȫıİȚȢ, πȠȣΝαȣĲȩΝįİȞΝșαΝπȡȑπİȚΝȞαΝ

ȖȓȞİĲαȚ,Ν ȒΝ αȢΝ įȚαȝȠȡĳȦșİȓΝ țαĲȐȜȜȘȜα, ȑĲıȚΝȫıĲİΝ ȞαΝ ȝȘȞΝ απȠĲİȜİȓΝ ĲȡȠȤȠπȑįȘΝ ıİΝ

ȠĲȚįȒπȠĲİΝ İπȚȤİȚȡȘıȚαțȩΝ ȒΝ ȐȜȜȠΝ șαΝ ȒșİȜİΝ ȞαΝ ȤȡȘıȚȝȠπȠȚȘșİȓ țαȚ įİȞΝ șαΝ

ȝπȠȡȠȪıİ, ȜȩȖȦΝ țȐπȠȚȦȞΝ πİȡȚȠȡȚıȝȫȞΝ įȚαȕαșȝȚıȝȑȞȠȣΝ ȤαȡαțĲȒȡαέΝ ȉȠȪĲȠΝ șαΝ

ȝπȠȡȠȪıαȞΝ ȞαΝ İȟİĲȐıȠȣȞΝ ȠȚΝ αİȡȠπȠȡȚțȑȢΝ ȕȚȠȝȘȤαȞȓİȢ,Ν αȜȜȐΝ țαȚΝ țȐșİΝ ȐȜȜȠȢΝ

ȕȚȠȝȘȤαȞȚțȩȢΝȒΝȐȜȜȠȢΝĳȠȡȑαȢ, πȠȣΝıȣȝȕȐȜȜİȚΝıĲȘΝȜİȚĲȠȣȡȖȓαΝ İȞȩȢΝαİȡȠȜȚȝȑȞαΝȒΝ

țαȚΝ țαĲ΄Ν İπȑțĲαıȘΝ țαȚΝ ȖİȞȚțȩĲİȡα,Ν ȩπȠȣΝ ȝπȠȡİȓΝ ȞαΝ ȕȡİȚΝ İĳαȡȝȠȖȒΝ ĲȠΝ ıțİπĲȚțȩΝ

αȣĲȩ,Ν ıαȞΝ ȑȞαΝ İπȚπȜȑȠȞΝ ȑȡȖȠΝ ȝİȞ, ȚįȚαȓĲİȡαΝ ȩȝȦȢΝ πȠȜȪĲȚȝȠΝ įİ,Ν αȞΝ ĲİȜȚțȐΝ

ıȣȝȝİĲȑȤȠȣȞΝȒΝαȞΝșȑȜȠȣȞΝȞαΝıȣȝȝİĲȐıȤȠȣȞΝıĲȠΝȝȑȜȜȠȞ,ΝıĲȘΝįȡȐıȘΝĲȘȢΝȝİȓȦıȘȢΝ

ĲȦȞΝİțπȠȝπȫȞέΝ 

ȈȊȂȆǼȇǹȈȂǹΝǼȃȅȉǾȉǹȈ 

ȉαΝ İȡȖαȜİȓα,Ν ȠȚΝ ȝİșȠįȠȜȠȖȓİȢΝ țαȚΝ ȠȚΝ įȚαįȚțαıȓİȢΝ ȣπȐȡȤȠȣȞΝ țαȚΝ įȪȞαĲαȚΝ ȞαΝ

ȕİȜĲȚȫȞȠȞĲαȚ,Ν ıĲαΝ πȜαȓıȚαΝ αȞȐπĲȣȟȘȢΝ ĲȘȢΝ ĲİȤȞȠȜȠȖȓαȢΝ țαȚΝ ĲȦȞΝ İȣȡȪĲİȡȦȞΝ

İĳαȡȝȠȖȫȞΝ ĲȘȢέΝ ȉȠΝ țαȜȪĲİȡȠΝ ȕȑȕαȚαΝ İȓȞαȚΝ ȑȞαȢΝ İȞȚαȓȠȢΝ țαȚΝ țȠȚȞȩȢΝ ĲȡȩπȠȢΝ

ȣπȠȜȠȖȚıȝȠȪΝ ĲȦȞΝ παȡαȖȩȝİȞȦȞΝ İțπȠȝπȫȞΝ țαȚΝ ĲȦȞΝ πȡαȖȝαĲȚțȫȞΝ İπȚπĲȫıİȦȞ, 

İȞĲαȖȝȑȞȠȢΝ țαȚΝ șİıȝȠșİĲȘȝȑȞȠȢ,Ν πȠȣΝ șαΝ įȓȞİȚΝ ĲȠȣȢΝ ȕȑȜĲȚıĲȠȣȢΝ țαȚΝ ȡİαȜȚıĲȚțȠȪȢΝ

țαĲȐΝ πİȡȓπĲȦıȘΝ ȣπȠȜȠȖȚıȝȠȪȢέΝ ȉαΝ İπȓπİįαΝ ĲȦȞΝ ȝȑıȦȞΝ ȖȚαΝ ĲȠΝ ıțȠπȩΝ ĲȦȞΝ

ȝİĲȡȒıİȦȞΝ ȑȦȢΝ ĲȫȡαΝ İȓȞαȚΝ ȚțαȞȠπȠȚȘĲȚțȐ,Ν αȜȜȐΝ ȝπȠȡȠȪȞΝ ȩȝȦȢΝ ȞαΝ ȖȓȞȠȣȞΝ țαȚΝ

țαȜȪĲİȡα,ΝαȞΝıȣȝĳȦȞȘșȠȪȞΝįȡαıĲȚțȩĲİȡȠȚ ĲȡȩπȠȚΝαȞĲȚȝİĲȫπȚıȘȢΝțαȚΝİȜȑȖȤȠȣ,ΝıĲαΝ

πİȡȚșȫȡȚαΝ ĲȘȢ įȚİșȞȠȪȢ țȠȚȞȩĲȘĲαȢΝ țαȚΝ ıȣȝĳȦȞȓαȢ, απȑȞαȞĲȚΝ ıĲȠΝ șȑȝαΝ

πİȡȚȕȐȜȜȠȞ. 
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ǾΝ İȞΝ ȜȩȖȦΝ αȞȐȜȣıȘΝ țαȚΝ İĳαȡȝȠȖȒΝ ĲȘȢΝ πȡȠĲİȚȞȩȝİȞȘȢΝ ȝȠȞĲİȜȠπȠȓȘıȘȢ,Ν

πȡȠıαȡȝȩȗİĲαȚΝ αȞȐȜȠȖαΝ ıİΝ παȡαįȠȤȑȢΝ πȠȣΝ πȡȠțȪπĲȠȣȞΝ İȟαȚĲȓαȢΝ ĲȘȢΝ

ȣπȠȤȡȑȦıȘȢΝ πȡȠıĲαıȓαȢΝ ĲȘȢΝ įȚαțȓȞȘıȘȢΝ įȚαȕαșȝȚıȝȑȞȦȞΝ πȜȘȡȠĳȠȡȚȫȞΝ απȩΝ

πȚșαȞȒΝ įȘȝȠıȚȠπȠȓȘıȘΝ ıĲαĲȚıĲȚțȫȞΝ ıĲȠȚȤİȓȦȞΝ ȒΝ ıĲȠȚȤİȓȦȞΝ ıĲȠȤİȣȝȑȞȠȣΝ

İȞįȚαĳȑȡȠȞĲȠȢ, απȩΝ πİįȓαΝ İȣαȓıșȘĲȦȞΝ πİȡȚȠȤȫȞ,Ν ȠπȩĲİΝ țαȚΝ ȖȓȞȠȞĲαȚΝ ȠȡȚıȝȑȞİȢΝ

απαȚĲȠȪȝİȞİȢ παȡαįȠȤȑȢΝ αȞĲȚıĲȠȓȤȘıȘȢΝ įİįȠȝȑȞȦȞ, ȤȦȡȓȢΝ ȩȝȦȢΝ ȠȣıȚαıĲȚțȒΝ ȒΝ

ıȘȝαȞĲȚțȒΝαȜȜȠȓȦıȘΝĲȠȣΝȡİαȜȚıĲȚțȠȪΝțαȚΝĲȠȣΝπȡαȖȝαĲȚțȠȪΝαπȠĲİȜȑıȝαĲȠȢ, țαșȫȢΝ

țαȚΝĲȘȢΝĲȡȑȤȠȣıαȢΝπȡαȖȝαĲȚțȒȢΝİȚțȩȞαȢέ 

Ǿ ĲİȜȚțȒΝ απȩįȠıȘΝ țαȚΝ Ș țαĲαȞȠȝȒΝ ĲȦȞΝ İțπȠȝπȫȞ,Ν απȩΝ ĲȘΝ ıȣȜȜȠȖȒΝ ĲȦȞΝ

ıĲȠȚȤİȓȦȞΝ πȠȣΝ πȡȠțȪπĲȠȣȞΝ απȩΝ ĲȚȢΝ ȝİĲȡȒıİȚȢ,Ν ȖȓȞİĲαȚΝ ȝİΝ ȕȐıȘΝ ĲȘΝ ȖİȞȚțȒ 

țαĲȘȖȠȡȚȠπȠȓȘıȘΝĲȦȞΝĲȡȚȫȞΝȖȞȦıĲȫȞΝȆİįȓȦȞΝΥscopes 1,2,3),ΝȩπȦȢΝαπİȚțȠȞȓȗİĲαȚΝ

ıȤȘȝαĲȚțȐΝıĲȘȞΝαțȩȜȠȣșȘΝİȚțȩȞα ΥıĲȘȞΝȠπȠȓα,ΝαȡȚıĲİȡȐ,ΝαȞαπαȡȚıĲȐĲαȚΝĲȠΝȖİȞȚțȩΝ

țαȚΝȩȤȚΝĲȠΝİȚįȚțȩΝıțİπĲȚțȩ țαȚΝıĲαΝįİȟȚȐΝȘΝαȞαȖȦȖȒΝıĲȠΝĳȠȡȑαΦ,ΝȩπȠȣΝİțİȓΝįȓįȠȞĲαȚΝ

ĲİȜȚțȫȢΝĲαΝıĲȠȚȤİȓα, αȞȐȜȠȖαΝȝİΝĲȘȞΝπαȡαȖȦȖȒΝĲȠȣȢΝαπȩΝĲȚȢΝįȚȐĳȠȡİȢΝįȚİȡȖαıȓİȢΝ

țαȚΝįȚαįȚțαıȓİȢ,ΝπȠȣΝıȣȝȕαȓȞȠȣȞΝıĲȠΝĳȠȡȑα.  
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ȆȡȠİȡȤȩȝİȞİȢΝțαȚΝİȜİȖȤȩȝİȞİȢΝαπȩΝ
ĲȠΝĳȠȡȑαΝΥȂȠȞȐįαΦ 

ȉȘȞΝțαĲαȞȐȜȦıȘΝĲȘȢΝİȞȑȡȖİȚαȢΝ
πȠȣΝπαȡȐȖİĲαȚΝİțĲȩȢΝĲȠȣΝĳȠȡȑα 

ȉȚȢΝįȡαıĲȘȡȚȩĲȘĲİȢΝțαȚΝĲȚȢΝπȘȖȑȢΝ
İπȓıȘȢΝİțĲȩȢΝĲȠȣΝĳȠȡȑα 
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 ȂȠȞĲİȜȠπȠȓȘıȘȢΝȊπȠȜȠȖȚıȝȠȪ
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ȅΝ ĲȡȩπȠȢΝ αȣĲȩȢΝ ĲȡȠĳȠįȠĲİȓΝ ĲȠȞΝ ȣπȠȜȠȖȚıȝȩΝ ĲȘȢΝ țαĲαȝȑĲȡȘıȘȢΝ ȖȚαΝ ĲȠΝ

πȡȫĲȠΝ ıĲȐįȚȠΝ ĲȠȣΝmapping,Ν ĲȠΝ ȠπȠȓȠΝ İπαȞαȜαȝȕαȞȩȝİȞȠΝ įȓȞİȚΝ ĲȚȢΝ απαȡαȓĲȘĲİȢΝ

πȜȘȡȠĳȠȡȓİȢΝ ĲȦȞΝ İȟİȜȓȟİȦȞ,Ν αȞΝ ȑȤȠȣȞΝ șİıπȚıĲİȓΝ İȚįȚțȐΝ ȝȑĲȡαέΝ ǼȐȞΝ ȩȝȦȢΝ ȑȤİȚΝ

απȠĳαıȚıĲİȓΝȘΝπİȡİĲαȓȡȦΝıȣȞȑȤȚıȘΝĲȦȞΝπȡȠıπαșİȚȫȞΝıĲȠȞΝȑȜİȖȤȠΝțαȚΝĲȘΝȝİȓȦıȘΝ

ĲȦȞΝ İțπȠȝπȫȞ,Ν İȞȑȡȖİȚİȢ πȑȡαΝ απȩΝ ĲȠΝ ıĲȐįȚȠΝ ĲȘȢΝ ȤαȡĲȠȖȡȐĳȘıȘȢ,Ν απαȚĲȠȪȞΝ

țαĲȘȖȠȡȚȠπȠȓȘıȘ,ΝȝȚαΝțαĲȘȖȠȡȚȠπȠȓȘıȘΝȒΝĲȘȞ πȡȠĲİȚȞȩȝİȞȘΝıĲȘȞΝπαȡȠȪıα, ȖȚαΝȞαΝ

ȠįȘȖȘșİȓΝĲȠΝİȖȤİȓȡȘȝαΝıĲαΝİπȩȝİȞαΝıĲȐįȚα, πȠȣΝșαΝȕȠȘșȒıȠȣȞΝȞαΝİȜİȖȤĲȠȪȞΝțαȚΝ

ȞαΝȝİȚȦșȠȪȞΝȠȚΝİțπȠȝπȑȢΝțαȚΝȞαΝαπȠțȠȝȚıĲȠȪȞ ĲαΝȠĳȑȜȘΝĲȘȢΝȝİȓȦıȘȢέ 

ȂȅȃȉǼȁȅȆȅǿǾȈǾΝȀȊȇǿǹȈ ǻȇǹȈȉǾȇǿȅȉǾȉǹȈΝǹήǺ ΥȆȉǾȈǼǿȈΝǹήΦΦ 

ΓȚαΝĲαΝįİįȠȝȑȞαΝȝȚαȢΝǹήǺ,ΝȑȤİȚΝȖȓȞİȚΝȘΝțαĲȘȖȠȡȚȠπȠȓȘıȘΝĲȦȞΝĲȡȚȫȞΝȕαıȚțȫȞΝ

ȠȝȐįȦȞΝ – țαĲȘȖȠȡȚȫȞ,Ν ȝİΝ ĲȠΝ ıțİπĲȚțȩΝ țαȚΝ ĲȘΝ įȠȝȒΝ ĲȘȢΝ İπȠȞȠȝαȗȩȝİȞȘȢΝ țȪȡȚαȢΝ

įȡαıĲȘȡȚȩĲȘĲαȢ,Ν ȘΝ ȝȠȡĳȒΝ ĲȘȢΝȠπȠȓαȢ,Ν ıĲȘȞΝαπȜȠȣıĲİȣȝȑȞȘΝπİȡȓπĲȦıȘΝ ĲȘȢΝȝȚαȢΝ

țȪȡȚαȢΝįȡαıĲȘȡȚȩĲȘĲαȢ,ΝαȣĲȒȢ πȠȣΝαĳȠȡȐΝıĲȘȞΝπĲȘĲȚțȒΝįȡαıĲȘȡȚȩĲȘĲαΝĲȦȞΝǹήΦ,Ν

ıȪȝĳȦȞαΝȝİΝĲȚȢΝπȘȖȑȢΝπȡȠȑȜİȣıȘȢΝĲȦȞΝİțȜȣȩȝİȞȦȞΝİțπȠȝπȫȞΝαπȩΝĲȘȞΝİțĲȑȜİıȘΝ

ĲȘȢΝıȣȖțİțȡȚȝȑȞȘȢΝįȡαıĲȘȡȚȩĲȘĲαȢ,ΝαπİȚțȠȞȓȗİĲαȚΝıĲȘȞΝπαȡαțȐĲȦΝİȚțȩȞα: 

 

   

ǼȚțȩȞαΝ17 ȂȠȞĲİȜȠπȠȓȘıȘΝǹİȡȠπȠȡȚțȒȢΝǺȐıȘȢΝǹήǺΝωȢΝπȡȠȢΝĲȘȞΝȀȪȡȚαΝǻȡαıĲȘȡȚȩĲȘĲα 

ǹİȡȠπȠȡȚțȒΝ
ȕȐıȘ 

ΥȂȠȞȐįαΦ 

ȆĲȒıİȚȢΝǹήΦ 

ǹήΦΝΣΝȐȝİıȘΝ
ȣπȠıĲȒȡȚȟȘΝ

αȣĲȫȞ 

ȁȠȚπȑȢΝȑȝȝİıİȢΝ
ȣπȠıĲȒȡȚȟȘȢΝ
πĲȒıİȦȞ 

ȁȠȚπȑȢΝȐȝİıİȢΝ
ȖİȞȚțȒȢΝȤȡȒıȘȢ 

ȁȠȚπȑȢΝȑȝȝİıİȢΝ
ȖİȞȚțȒȢΝȤȡȒıȘȢ 

 ȿοιʋɹʎ άʅɸʍɸʎ & 
ɹʅʅɸʍɸʎ ɶɸʆικήʎ 

χʌήʍηʎ ʐʋοʅοʆάɷαʎ 
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 ȂȠȞĲİȜȠπȠȓȘıȘȢΝȊπȠȜȠȖȚıȝȠȪ
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ȆǼǻǿȅΝǹμΝǹήΦΝțαȚΝΆȝİıȘ ȊπȠıĲȒȡȚȟȘΝǹȣĲȫȞ 

ȉȠΝπİįȓȠΝαȣĲȩΝπİȡȚȜαȝȕȐȞİȚΝĲȚȢΝȐȝİıİȢΝİțπȠȝπȑȢ,ΝπȠȣΝπαȡȐȖȠȣȞ,ΝαĳİȞȩȢ,Ν

ĲαΝ ǹήΦΝ țαĲȐΝ ĲȚȢΝ πĲȒıİȚȢΝ ĲȠȣȢΝ țαȚΝ αĳİĲȑȡȠȣ,Ν Ș ȐȝİıȘΝ ȣπȠıĲȒȡȚȟȘΝ αȣĲȫȞ,Ν

ıȣȝȝİĲȑȤȠȞĲαȢΝ ȩıȠȚΝ țαȚΝ ȩıαΝ ȝȑıαΝ İȝπȜȑțȠȞĲαȚΝ ȝİΝ ĲαΝ ǹήΦ,Ν ĲαΝ ȠπȠȓα 

πȡȠİĲȠȚȝȐȗȠȞĲαȚΝ țαȚΝ İȓȞαȚΝ ȚțαȞȐΝ ȖȚαΝ πĲȒıȘέΝ ǼįȫΝ ȦȢΝ İπȓΝ ĲȠΝ πȜİȓıĲȠȞΝ

πİȡȚȜαȝȕȐȞȠȞĲαȚΝİțπȠȝπȑȢΝπȠȣΝαȞĲȚıĲȠȚȤȠȪȞΝıĲαΝSCOPES 1 țαȚΝİȜȐȤȚıĲαΝıĲȠΝβέ 

ȅΝĲȡȩπȠȢΝȣπȠȜȠȖȚıȝȠȪΝĲȦȞΝİțπȠȝπȫȞΝĲωȞΝǹήΦ,ΝİȟαȡĲȐĲαȚ,ΝαπȩΝȠȡȚıȝȑȞαΝ
ȕαıȚțȐΝıĲȠȚȤİȓαΝπȠȣΝαĳȠȡȠȪȞΝıĲȠȞΝĲȪπȠ,ΝıĲȠȞΝȡȩȜȠ,ΝıĲȚȢΝİțĲİȜȠȪȝİȞİȢΝαπȠıĲȠȜȑȢΝ

țαȚΝıĲȠΝπȡȠĳȓȜΝαȣĲȫȞ,ΝıĲȠȣȢΝĲȪπȠȣȢΝĲȦȞΝțȚȞȘĲȒȡȦȞΝπȠȣΝĳȑȡȠȣȞΝțαȚΝĲȠȣΝțαȣıȓȝȠȣΝ

πȠȣΝȤȡȘıȚȝȠπȠȚȠȪȞ,ΝțαșȫȢΝțαȚΝαπȩΝĲȠΝȝȠȞĲȑȜȠΝțαȚΝĲȘΝȝİșȠįȠȜȠȖȓαΝȣπȠȜȠȖȚıȝȠȪέΝ 

ǾΝ İȞαȑȡȚαΝ țȣțȜȠĳȠȡȓαΝ ȒΝ πĲȘĲȚțȒΝ įȡαıĲȘȡȚȩĲȘĲαΝ ıİΝ ȝȚαΝ ĲȣπȚțȒΝ ǹήǺΝ ȤȦȡȓȢΝ

πȠȜȚĲȚțȒΝȤȡȒıȘΝȒ ȤȦȡȓȢΝπȠȜȚĲȚțȒΝțȣțȜȠĳȠȡȓα, ıĲαΝπȜαȓıȚαΝĲȘȢΝπȡȠαȞαĳİȡșİȓıαȢΝ

αȞȐȜȣıȘȢΝ πİȡȓΝ ȤȡȒıİȦȞΝ țαȚΝ ĳȐıİȦȞΝ İȞȩȢΝ αİȡȠįȡȠȝȓȠȣΝ ȝİȚțĲȒȢΝ ȤȡȒıȘȢ, 

πİȡȚȜαȝȕȐȞİȚΝ ĲȘȞΝ țȣțȜȠĳȠȡȓαΝ ȒΝ ĲȘ įȡαıĲȘȡȚȩĲȘĲαΝ İȞȩȢήȒΝ ĲȠȣΝ țȣȡȓȠȣΝ ĲȪπȠȣΝ

ȝαȤȘĲȚțȠȪΝǹήΦ, πȠȣΝİπȚȤİȚȡİȓΝαπȩΝĲȘΝıȣȖțİțȡȚȝȑȞȘΝǹήǺ, ȒΝĲȦȞ țȣȡȓȦȞΝĲȪπȦȞΝǹήΦ, 

αȞΝ ıĲȘȞΝ ǹήǺΝ İπȚȤİȚȡȠȪȞΝ πİȡȚııȩĲİȡȠȚΝ ĲȠȣΝ İȞȩȢΝ įȚαĳȠȡİĲȚțȠȓΝ ĲȪπȠȚΝ ǹήΦέΝ ǾΝ

ȣπȩȜȠȚπȘΝįİΝțȣțȜȠĳȠȡȓαΝįȚαțȡȓȞİĲαȚΝıİκ 

 ǻȚİȡȤȩȝİȞȘΝ țȣțȜȠĳȠȡȓαΝ țȐșİΝ İȓįȠȣȢ, ıĲȘȞΝ ȠπȠȓαΝ πİȡȚȜαȝȕȐȞȠȞĲαȚΝ

ıȣȞȠπĲȚțȐΝ ȠȚΝ İπȚȝȑȡȠȣȢΝ ĳȐıİȚȢκ πȡȠıȑȖȖȚıȘ, πȡȠıȖİȓȦıȘ, 

İπαȞαİȟȣπȘȡȑĲȘıȘΝțαȚΝαπȠȖİȓȦıȘΝ– αȞαȤȫȡȘıȘέΝ 

 ȈȣȞİȡȖαıȓİȢΝțαȚΝĳȚȜȠȟİȞȓαΝțȜȚȝαțȓȦȞΝΥαİȡȠπȠȡȚțȫȞΦ,ΝȝİΝįȡαıĲȘȡȚȩĲȘĲαΝ

πȠȣΝπȡȠıȝİĲȡİȓĲαȚ ıĲȘΝįȡαıĲȘȡȚȩĲȘĲαΝĲȘȢ ǹήǺ,ΝțαĲȐΝĲȠȞΝȓįȚȠΝĲȡȩπȠέ. 

 ȂİĲαĳȠȡȚțȐΝ ǹήΦ,Ν πȠȣΝ İțĲİȜȠȪȞΝ įȡαıĲȘȡȚȩĲȘĲİȢ, İπ‘Ν ȦĳİȜİȓαΝ țαȚΝ

İȟȣπȘȡȑĲȘıȘΝĲȘȢΝǹήǺέ 

ΓȚαΝȩȜİȢΝĲȚȢΝπİȡȚπĲȫıİȚȢΝȖȚαΝĲȠȞΝȣπȠȜȠȖȚıȝȩΝȝİΝȜİπĲȠȝȑȡİȚα,ΝȖȚαΝĲȘ ȝİȜȑĲȘΝ

țαȚΝ ĲȘΝ įȚαȤİȓȡȚıȘΝ ȝİΝ ıțȠπȩΝ ĲȠȞΝ ȑȜİȖȤȠΝ țαȚΝ ĲȘΝ ȝİȓȦıȘΝ ĲȦȞΝ İțπȠȝπȫȞΝ ıİΝ

ıȣȞįȣαıȝȩΝȝİΝ ĲȚȢΝ αȞİȜαıĲȚțȑȢΝαπαȚĲȒıİȚȢ,Ν απαȚĲİȓĲαȚΝ ȜİπĲȠȝİȡȒȢΝțαĲαȖȡαĳȒΝ țαȚΝ

İțπȩȞȘıȘΝ αȞαȜȣĲȚțȠȪΝ ıȤİįȓȠȣΝ ȣπȠȜȠȖȚıȝȫȞΝ ıİΝ ȑȞαΝ İȚįȚțȐΝ țαșȠȡȚıȝȑȞȠΝ țαȚΝ

İȖțİțȡȚȝȑȞȠΝπȜαȓıȚȠΝπαȡαțȠȜȠȪșȘıȘȢέ 
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 ȂȠȞĲİȜȠπȠȓȘıȘȢΝȊπȠȜȠȖȚıȝȠȪ
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ȂȚαΝ πȡȫĲȘΝ πȡȠıȑȖȖȚıȘΝ ĲȠȣΝ șȑȝαĲȠȢΝ ȖȚαΝ ĲȠȞΝ ȣπȠȜȠȖȚıȝȩΝ ĲȦȞΝ İțπȠȝπȫȞΝ

πȠȣΝ παȡȐȖȠȞĲαȚΝ απȩ ĲȠȞ țȪȡȚȠΝ ĲȪπȠΝ ǹήΦΝ țαȚΝ ıȪȝĳȦȞαΝ ȝİΝ ĲȠΝ ıțİπĲȚțȩΝ ĲȘȢΝ

αȞȐȜȣıȘȢΝπİȡȓΝ ȐȝİıȦȞΝ țαȚΝ ȑȝȝİıȦȞΝ İțπȠȝπȫȞΝ țαȚΝ ĲȘȢ țȪȡȚαȢ įȡαıĲȘȡȚȩĲȘĲαȢ, 

ȜαȝȕȐȞȠȞĲαȚΝȣπȩȥȘΝȠΝțȪțȜȠȢΝLTO,ΝȠΝĲȪπȠȢΝĲȠȣΝǹήΦ,ΝπȠȣΝıȣȞįȑİĲαȚΝȐȝİıαΝȝİΝĲȠȞΝ

ĲȪπȠΝ ĲȠȣΝ țȚȞȘĲȒȡαΝ ȀήȉΝ ȒΝ ĲȦȞΝ țȚȞȘĲȒȡȦȞΝ πȠȣΝ ĳȑȡİȚ,Ν ȠȚΝ ȤȡȩȞȠȚΝ ȜİȚĲȠȣȡȖȓαȢΝ ıĲȠȞΝ

țȪțȜȠΝĲȠȣΝLTO țαȚΝȘΝȤȡȒıȘΝĲȠȣΝΥpower settingsΦΝȀήȉΝțαĲȐΝĲȚȢΝİπȚȝȑȡȠȣȢΝĳȐıİȚȢ.  

ȂȓαΝıȣȞȠȜȚțȒΝİȚțȩȞαΝȖȚαΝĲȚȢΝıȣȞȠȜȚțȑȢΝİțπȠȝπȑȢΝȝİΝȕȐıȘΝĲȘȞΝțαĲαȞȐȜȦıȘΝ

ĲȠȣΝțαȣıȓȝȠȣΝȖȚαΝĲȘȞΝțȪȡȚαΝįȡαıĲȘȡȚȩĲȘĲαΝĲȦȞΝπĲȒıİȦȞΝĲȠȣΝțȣȡȓȠȣΝǹήΦΝĲȘȢΝǹήǺΝ

ȝπȠȡİȓΝȞαΝȣπȠȜȠȖȚıĲİȓΝȝİΝȕȐıȘΝĲαΝıĲαĲȚıĲȚțȐΝıĲȠȚȤİȓαΝĲȦȞΝțαĲαȞαȜȫıİȦȞέΝǼπȓıȘȢΝ

įȪȞαĲαȚΝȞαΝȖȓȞİȚΝȑȞαȢΝȣπȠȜȠȖȚıȝȩȢΝȝİΝαȞȐȜȣıȘΝĲȠȣΝțȪțȜȠȣΝLTO ȖȚαΝĲȠΝțȪȡȚȠΝǹήΦ 

ȤȦȡȓȢΝțαȚΝıĲȚȢΝįȪȠΝĲȦȞΝπİȡȚπĲȫıİȦȞΝȞαΝαπȠțαȜȪπĲȠȞĲαȚΝıĲȠȚȤİȓαΝαπȩΝĲαΝȠπȠȓαΝ

ȝπȠȡȠȪȞΝ ȞαΝ İȟαȤșȠȪȞΝ πȠȜȪĲȚȝαΝ ıȣȝπİȡȐıȝαĲαΝ απȩΝ ȣπȠȥȚαıȝȑȞȠȣȢΝ ıȤİĲȚțȠȪȢΝ

αȞαȜȣĲȑȢΝĲȦȞΝπαȡαĲȚșȑȝİȞȦȞΝıĲȠȚȤİȓȦȞέΝǲĲıȚΝșαΝȤȡȘıȚȝȠπȠȚȘșİȓΝȝȓαΝȝȑșȠįȠȢΝπȠȣΝ

įİȞΝ șαΝ țȠȚȞȠπȠȚȘșȠȪȞΝ Ĳα įȚαșȑıȚȝα ıĲȠȚȤİȓα,Ν ĲαΝ ȠπȠȓαΝ ȣπȐȡȤȠȣȞΝ țαȚΝ

ȣπȠȜȠȖȓıĲȘțαȞΝ ȝİΝ ĲȠΝıțİπĲȚțȩ ĲȘȢΝȝȠȞĲİȜȠπȠȓȘıȘȢ,Ν ȖȚαΝ ĲȘȞΝαπȩțȜȚıȘΝ İȟαȖȦȖȒȢΝ

αȞİπȚșȪȝȘĲȦȞΝıȣȝπİȡαıȝȐĲȦȞΝ απȩΝ țαțȩȕȠȣȜȠȣȢΝ αȞαȖȞȫıĲİȢ,Ν ıĲαΝπȜαȓıȚαΝ ĲȘȢΝ

πȡȠıĲαıȓαȢΝȠπȠȚαıįȒπȠĲİΝįȚαȕαșȝȚıȝȑȞȘȢΝπȜȘȡȠĳȠȡȓαȢ.  

ǾΝαȞαĳİȡȩȝİȞȘΝȝȠȞĲİȜȠπȠȓȘıȘΝıȣȖțİȞĲȡȫȞİĲαȚΝıİΝȑȞαȞΝπȓȞαțα, ȠΝȠπȠȓȠȢΝ

πİȡȚȑȤİȚΝ γΝ İπȚȝȑȡȠȣȢΝ ȊπȠπȓȞαțİȢ, ȝİΝ ĲȠȞΝ țαșȑȞαΝ ȞαΝ απȠĲİȜİȓΝ ĲȠΝ πȡȠĲİȚȞȩȝİȞȠΝ

ȣπȠȜȠȖȚıĲȚțȩΝ ĳȪȜȜȠΝ ȖȚαΝ ĲȚȢΝ γΝ ĳȐıİȚȢ, ȠȚΝ ȠπȠȓİȢΝ πİȡȚȜαȝȕȐȞȠȣȞΝ ȖİȞȚțȐΝ αȜȜȐΝ țαȚΝ

İȚįȚțȐΝȩȜİȢΝĲȚȢΝπĲȒıİȚȢΝπȠȣΝȝπȠȡİȓΝȞαΝİțĲİȜȑıİȚΝȑȞαΝǹήΦ,ΝαȡțİȓΝȞαΝĲȡȠĳȠįȠĲȘșİȓΝĲȠΝ

țȐșİΝ πİįȓȠΝ ĲȠȣΝ ȣπȠȜȠȖȚıĲȚțȠȪΝ ĳȪȜȜȠȣΝ ȝİΝ ĲαΝ απαȚĲȠȪȝİȞαΝ ıĲȠȚȤİȓα,Ν πȠȣΝ șαΝ

įȫıȠȣȞ,Ν ĲȚȢΝ İπȚȝȑȡȠȣȢΝ țαĲαȞαȜȫıİȚȢΝ țαȣıȓȝȠȣΝ țαȚΝ ĲαΝ αȞĲȓıĲȠȚȤαΝ İπȚȝȑȡȠȣȢΝ

ȚıȠįȪȞαȝα,Ν ĲȦȞΝȠπȠȓȦȞΝ ĲαΝαșȡȠȓıȝαĲαΝșαΝαπȠĲİȜȠȪȞΝ ĲȠΝαȞșȡαțȚțȩΝαπȠĲȪπȦȝαΝ

ĲȘȢΝ țȐșİΝ İțĲİȜȠȪȝİȞȘȢΝ πĲȒıȘȢΝ ȖȚαΝ țȐșİΝ ǹήΦέΝ ȅȚΝ ĲȡİȚȢΝ αȣĲȑȢΝ ıȣȖțİȞĲȡȦĲȚțȑȢΝ

ĳȐıİȚȢΝπİȡȚȜαȝȕȐȞȠȣȞΝĲȚȢκ 

 ǼπȚȝȑȡȠȣȢΝΦȐıİȚȢ ȁİȚĲȠȣȡȖȓαȢΝțαĲȐΝĲȘȞΝǹȃǹȋȍȇǾȈǾ. 

 ǼπȚȝȑȡȠȣȢΝΦȐıİȚȢΝȁİȚĲȠȣȡȖȓαȢΝțαĲȐΝĲȘȞ ȂǼȉǹǺǹȈǾ. 

 ǼπȚȝȑȡȠȣȢΝΦȐıİȚȢΝȁİȚĲȠȣȡȖȓαȢΝțαĲȐΝĲȘȞ ǼȆǿȈȉȇȅΦǾ. 

ȅȚΝγΝȊπȠπȓȞαțİȢ αȞαȜȪȠȞĲαȚΝțαȚΝİπİȟȘȖȠȪȞĲαȚΝȝİΝıȤİĲȚțȐΝȣπȠȝȞȒȝαĲα,ΝπαȡαțȐĲȦ:  
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 ǹȞαĳȠȡȚțȐΝıĲȠȞΝȊπȠπȓȞαțα πȠȣΝπİȡȚȖȡȐĳȠȞĲαȚ ȠȚΝĳȐıİȚȢΝ ȜİȚĲȠȣȡȖȓαȢΝțαĲȐΝ

ĲȘȞΝǹȃǹȋȍȇǾȈǾμ 

[1]  ȉȊȆȅȈ: ȈĲȠΝπİįȓȠΝțαĲαȖȡȐĳȠȞĲαȚΝțαȚΝıȣȝπȜȘȡȫȞȠȞĲαȚΝıĲȠȚȤİȓαΝπȠȣΝ

αĳȠȡȠȪȞΝ ıĲαΝ παȡαțȐĲȦΝ αȞĲȚțİȓȝİȞα,Ν ĲαΝ ȠπȠȓαΝ ȑȤȠȣȞΝ ȚįȚαȓĲİȡȘΝ ıȘȝαıȓαΝ ıĲȠȞΝ

ȣπȠȜȠȖȚıȝȩ,ΝαĳȠȪΝȠΝțȐșİΝĲȪπȠȢΝțαȚΝȠΝıȣȞįȣαıȝȩȢΝĲȠȣȢ,ΝįȓȞİȚΝțαȚΝȐȜȜαΝİπȚȝȑȡȠȣȢΝ

țαĲȐΝπİȡȓπĲȦıȘΝαπȠĲİȜȑıȝαĲαέ 

[1.1]  ǹήΦ: ȅΝ ĲȪπȠȢΝ ĲȠȣΝ ǹήΦΝ ĲȘȢΝ țȪȡȚαȢΝ įȡαıĲȘȡȚȩĲȘĲαȢΝ ȒΝ ĲȠȣΝ

įȚİȡȤȠȝȑȞȠȣΝȒΝĲȘȢΝțȐșİΝțαĲȘȖȠȡȓαȢΝπȡȠȢΝȣπȠȜȠȖȚıȝȩΝΥǹ-ηΝȒΝF-15 Ȓ C-160 țέĲέȜέΦ  

[1.2]  ȀǿȃǾȉǾȇǹȈΝ ΥȀήȉΦκ ȅΝ ĳİȡȩȝİȞȠȢήȠȚΝ ȀήȉΝ (TF41-P1-412G, țέĲέȜέ). 

țȐșİΝ ǹήΦΝ ĳȑȡİȚΝ ıȣȖțİțȡȚȝȑȞȠΝ ȀήȉΝ țαȚΝ ȑȞαȢΝ ĲȪπȠȢΝ ȀήȉΝ ȝπȠȡİȓΝ ȞαΝ ĳȠȡİșİȓΝ ıİΝ

πİȡȚııȩĲİȡαΝĲȠȣΝİȞȩȢΝĲȪπȠȣΝǹήΦΝȝİΝįȚαĳȠȡİĲȚțȐΝαπȠĲİȜȑıȝαĲαέ 

[1.3]  ǹȇǿΘȂȅȈΝȀήȉκΝȅΝαȡȚșȝȩȢΝĲȦȞΝĳİȡȩȝİȞȦȞΝȀήȉέ 

[1.4]  ȀǹȊȈǿȂȅκΝȉȠΝαİȡȠπȠȡȚțȩΝĳİȡȩȝİȞȠΝțαȪıȚȝȠΝΥJET - A1, JP-4, JP-

5, 100LL,.țέĲέȜ.)έΝȀȐșİΝĲȪπȠȢΝțαȣıȓȝȠȣΝȑȤİȚΝįȚαĳȠȡİĲȚțȑȢΝπȣțȞȩĲȘĲİȢΝțαȚΝıĲȠȚȤİȓα,Ν

ĲαΝȠπȠȓαΝįȚαĳȠȡȠπȠȚȠȪȞΝĲȚȢΝαȞαȜȠȖȓİȢΝțαȚΝĲȠȞΝĲİȜȚțȩΝȣπȠȜȠȖȚıȝȩ,ΝπȠȣΝπȡȠțȪπĲİȚΝ

απȩΝĲȘȞΝαȞαȖȦȖȒ,ΝțαșȫȢΝțαȚΝĲȠΝαπȠĲȑȜİıȝαΝĲȦȞΝİțπȠȝπȫȞέ 

[2]  ǼȀȀǿȃǾȈǾΝ ȀήȉκΝ ȉȠΝ πİįȓȠΝ αȞĲȚıĲȠȚȤİȓΝ ıĲȘΝ ĳȐıȘΝ ĲȘȢΝ İțțȓȞȘıȘȢ,Ν ȘΝ

ȠπȠȓαΝ ȖȓȞİĲαȚΝ İȓĲİΝ ȝİΝ İȟȦĲİȡȚțȒΝ ȣπȠȕȠȒșȘıȘΝ ΥAuxiliary Power Unit-APU),Ν İȓĲİΝ

αȣĲȩȞȠȝα. ΌȜİȢΝȠȚΝıȤȑıİȚȢΝİȓȞαȚΝįȠȝȘȝȑȞİȢΝțαĲȐΝĲȡȩπȠΝπȠȣΝȜαȝȕȐȞȠȞĲαȚΝĲȚȝȑȢΝİȓĲİΝ

ȝİȝȠȞȦȝȑȞα,ΝİȓĲİΝıȣȞįȣαıĲȚțȐέ   

[2.1]  ȈȣȝπȜȘȡȫȞİĲαȚΝ ȠΝ ȤȡȩȞȠȢΝ πȠȣΝ įȚαȡțİȓΝ ȝȚαΝ įȚαįȚțαıȓαΝ İțțȓȞȘıȘȢΝ

ıĲȘΝȝȠȞȐįαΝĲȠȣΝȤȡȩȞȠȣΝπȠȣΝİπȚȜȑȖȠȣȝİΝțαĲȐΝĲȪπȠΝțαȚΝπİȡȓπĲȦıȘ (sec ȒΝmin).   

[2.2]  ȈȣȝπȜȘȡȫȞİĲαȚΝ αȞαȜȩȖȦȢΝ ĲȠȣΝ ĲȡȩπȠȣΝ İțțȓȞȘıȘȢ, ȝİΝ ȒΝ ȤȦȡȓȢΝ

ȣπȠȕȠȒșȘıȘΝαπȩΝİȟȦĲİȡȚțȒΝπȘȖȒΝȚıȤȪȠȢΝΥȘȜİțĲȡȚțȒΝȒΝȝȘȤαȞȚțȒΦέ  

[2.2.1]   ǹȞΝ ȤȡȘıȚȝȠπȠȚİȓĲαȚΝ İȟȦĲİȡȚțȒΝ πȘȖȒΝ ıȣȝπȜȘȡȫȞİĲαȚΝ ȠΝ

ȤȡȩȞȠȢΝȜİȚĲȠȣȡȖȓαȢΝĲȠȣΝȖȚαΝĲȘȞΝİțțȓȞȘıȘΝȀήȉέ 
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ĲαȤȪĲȘĲαΝǹήΓ,ΝαπȩΝ ĲȘΝıĲȚȖȝȒΝȐĳİıȘȢΝ ĲȦȞΝĳȡȑȞȦȞ,Ν απȠțȩȜȜȘıȘΝαπȩΝ ĲȠΝ ȑįαĳȠȢ,Ν

αȞȐıȣȡıȘΝĲȠȣΝıȣıĲȒȝαĲȠȢΝπȡȠıȖİȓȦıȘȢ,ΝİπȓĲİȣȟȘΝİπȚșȣȝȘĲȒȢΝĲαȤȪĲȘĲαȢΝαȞȩįȠȣέΝ 
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[6.3]  ǻȚαįȚțαıȓαΝǹήΓΝȝİΝȤȡȒıȘΝȝİĲȐțαȣıȘȢέ 

[7]  ǹȃȅǻȅȈΝ ȈȉǹΝ γίίίft: ΦȐıȘ,Ν απȩΝ ĲȠΝ ıȘȝİȓȠΝ İπȓĲİȣȟȘȢΝ ĲȘȢΝ
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[8.2]  ȈȊȃȅȁǿȀǾκ ȉȠΝȐșȡȠȚıȝαΝĲȦȞΝİπȚȝȑȡȠȣȢΝțαĲαȞαȜȫıİȦȞέ 

[9]  ǼȀȆȅȂȆǼȈΝ ǿȈȅǻȊȃǹȂȅȊκ ȆİįȓȠΝıȣȜȜȠȖȒȢΝ ȚıȠįȣȞȐȝȦȞ,ΝȝİĲȐΝĲȘȞΝ

αȞαȖȦȖȒΝĲȦȞΝțαĲαȞαȜȫıİȦȞΝıİΝ ȚıȠįȪȞαȝα,ΝțαĲȩπȚȞΝİțĲȑȜİıȘȢΝĲȦȞΝİȚįȚțȫȞΝțαĲȐΝ

πİȡȓπĲȦıȘΝıȤȑıİȦȞέ 

[9.1]  ȂİȡȚțȐΝ ǿıȠįȪȞαȝακΝ ǼπȚȝȑȡȠȣȢΝ απȠĲİȜȑıȝαĲαΝ απȩΝ ĲαΝ İπȚȝȑȡȠȣȢΝ

ȚıȠįȪȞαȝαΝĲȦȞΝİπȚȝȑȡȠȣȢΝțαĲαȞαȜȫıİȦȞΝĲȦȞΝįȚαįȚțαıȚȫȞΝțαȚΝĳȐıİȦȞέΝ 
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ĲȘΝȂǼȉǹǺǹȈǾμ 

[1]  ȉȊȆȅȈκ ȅȝȠȓȦȢ,Ν ȩπȦȢΝ țαȚ ıĲȘȞΝ αȞĲȓıĲȠȚȤȘΝ πİȡȓπĲȦıȘΝ ĲȠȣΝ

ȊπȠπȓȞαțα ǹȃǹȋȍȇǾȈǾ. 

[2]  ǹȃȅǻȅȈΝ ǹȆȅΝȉǹΝ γίίίft ȈȉȅΝȊȌȅȈΝȂǼȉǹǺǹȈǾȈκ ǾΝĳȐıȘΝ țαĲȐΝ

ĲȘȞΝȠπȠȓαΝĲȠΝǹήΦΝαȞȑȡȤİĲαȚΝȝİΝıȣȖțİțȡȚȝȑȞȘΝıĲȐıȘΝΥαȞȩįȠȣΦΝțαȚΝıĲȠȚȤİȓȦȞΝȖȚαΝĲȠΝ
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[2.2]  ǹπαȚĲȠȪȝİȞαΝ ıĲȠȚȤİȓαΝ ȀήȉΝ ȖȚαΝ ĲȘȞΝ ȐȞȠįȠ,Ν ȝİΝ ĲȘΝ ıȣȖțİțȡȚȝȑȞȘΝ
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[5.2]  ǹπαȚĲȠȪȝİȞαΝ ıĲȠȚȤİȓαΝ ȀήȉΝ ȖȚαΝ ĲȘȞΝ țȐșȠįȠ, ȝİΝ ĲȘΝ ıȣȖțİțȡȚȝȑȞȘΝ

țαĲαȞȐȜȦıȘΝıĲȘΝȝȠȞȐįαΝĲȠȣΝȤȡȩȞȠȣ πȠȣΝİπȚȜȑȖȠȣȝİέ 

[6]  ȀǹȉǹȃǹȁȍȈǾκ ȆİįȓȠΝ ıȣȜȜȠȖȒȢΝ ĲȦȞΝ țαĲαȞαȜȫıİȦȞΝ țαĲȩπȚȞΝ

İțĲȑȜİıȘȢΝĲȦȞΝİȚįȚțȫȞΝțαĲȐΝπİȡȓπĲȦıȘΝıȤȑıİȦȞέ 

[6.1]  ȂİȡȚțȑȢΝ ȀαĲαȞαȜȫıİȚȢκΝ ǼπȚȝȑȡȠȣȢΝ απȠĲİȜȑıȝαĲαΝ απȩΝ ĲαΝ

İπȚȝȑȡȠȣȢΝπȚȞαțȐțȚαΝĲȦȞΝİπȚȝȑȡȠȣȢΝĳȐıİȦȞΝĲȦȞΝțαĲαȞαȜȫıİȦȞέ 

[6.2]  ȈȊȃȅȁǿȀǾκΝȉȠΝȐșȡȠȚıȝαΝĲȦȞΝİπȚȝȑȡȠȣȢΝțαĲαȞαȜȫıİȦȞέ 
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[7]  ǼȀȆȅȂȆǼȈΝ ǿȈȅǻȊȃǹȂȅȊκ ȆİįȓȠΝıȣȜȜȠȖȒȢΝ ȚıȠįȣȞȐȝȦȞ,ΝȝİĲȐΝĲȘȞΝ

αȞαȖȦȖȒΝĲȦȞΝțαĲαȞαȜȫıİȦȞΝıİΝ ȚıȠįȪȞαȝα,ΝțαĲȩπȚȞΝİțĲȑȜİıȘȢΝĲȦȞΝİȚįȚțȫȞΝțαĲȐΝ

πİȡȓπĲȦıȘΝıȤȑıİȦȞέ 

[7.1]  ȂİȡȚțȐΝ ǿıȠįȪȞαȝακΝ ǼπȚȝȑȡȠȣȢΝ απȠĲİȜȑıȝαĲαΝ απȩΝ ĲαΝ İπȚȝȑȡȠȣȢΝ

ȚıȠįȪȞαȝαΝĲȦȞΝİπȚȝȑȡȠȣȢΝțαĲαȞαȜȫıİȦȞΝĲȦȞΝĳȐıİȦȞέ 

[7.2]  ȈȊȃȅȁǿȀȅκΝȉȠΝȐșȡȠȚıȝαΝĲȦȞΝİπȚȝȑȡȠȣȢΝȚıȠįȣȞȐȝȦȞέ 

 ǹȞαĳȠȡȚțȐΝıĲȠȞΝȊπȠπȓȞαțα πȠȣΝπİȡȚȖȡȐĳȠȞĲαȚΝȠȚΝĳȐıİȚȢΝȜİȚĲȠȣȡȖȓαȢΝțαĲȐΝ

ĲȘȞ ǼȆǿȈȉȇȅΦǾμ 

[1]  ȉȊȆȅȈκ ȅȝȠȓȦȢ,Ν ȩπȦȢΝ țαȚΝ ıĲȘȞΝ αȞĲȓıĲȠȚȤȘΝ πİȡȓπĲȦıȘΝ ĲȦȞΝ

ȊπȠπȚȞȐțȦȞΝǹȃǹȋȍȇǾȈǾ țαȚΝȂǼȉǹǺǹȈǾ. 

[2]  ȆȇȅȈǼΓΓǿȈǾΝ ǹȆȅΝ ȉǹΝ γίίίft ǼȍȈΝ ȉǾΝ ǻǿǹȂȅȇΦȍȈǾΝ ΓǿǹΝ ȆήΓ: ǾΝ

ĳȐıȘΝțαĲȐΝĲȘȞΝȠπȠȓαΝĲȠΝǹήΦΝțαĲȑȡȤİĲαȚΝțȐĲȦΝĲȦȞΝγίίίft,ΝȝİΝıȣȖțİțȡȚȝȑȞȘΝıĲȐıȘΝ

ΥțαșȩįȠȣΦΝ țαȚΝ ıĲȠȚȤİȓȦȞΝ Ȁήȉ,Ν ȑȦȢΝ ĲȘΝ ıĲȚȖȝȒΝ ĲȘȢΝ įȚαȝȩȡĳȦıȘȢΝ [țαĲαȕȓȕαıȘΝ ĲȠȣΝ

ıȣıĲȒȝαĲȠȢΝπȡȠıȖİȓȦıȘȢΝΥȈήȆΦΝĲȠȣΝǹήΦ]ΝȖȚαΝπȡȠıȖİȓȦıȘέΝ   

[2.1]  ȋȡȩȞȠȢΝțαșȩįȠȣ ǼȍȈ ĲȘΝįȚαȝȩȡĳȦıȘΝȆήΓ. 

[2.2]  ǹπαȚĲȠȪȝİȞαΝ ıĲȠȚȤİȓαΝ ȀήȉΝ ȖȚαΝ ĲȘΝ ıȣȖțİțȡȚȝȑȞȘΝ țȐșȠįȠ,Ν ȝİΝ ĲȘΝ

ıȣȖțİțȡȚȝȑȞȘΝțαĲαȞȐȜȦıȘΝıĲȘΝȝȠȞȐįαΝĲȠȣΝȤȡȩȞȠȣ πȠȣΝİπȚȜȑȖȠȣȝİέ 

[3]  ǻǿǹȂȅȇΦȍȈǾΝ ȆȇȅȈΓǼǿȍȈǾȈ: ǾΝ ĳȐıȘΝ țαĲȐΝ ĲȘȞΝ ȠπȠȓαΝ ĲȠΝ ǹήΦΝ

țαĲȑȡȤİĲαȚΝ ȝİΝ įȚαȝȩȡĳȦıȘΝ ȆήΓΝ ΥțαĲİȕαıȝȑȞȠΝ ĲȠΝ ȈήȆΦΝ ȝİΝ ıȣȖțİțȡȚȝȑȞȘΝ ıĲȐıȘΝ

ΥțαșȩįȠȣΦΝ țαȚΝ ıĲȠȚȤİȓȦȞΝ Ȁήȉ,Ν ȑȦȢΝ ĲȘΝ ıĲȚȖȝȒΝ ĲȘȢΝ İπαĳȒȢΝ ȝİΝ ĲȠΝ įȚȐįȡȠȝȠΝ ΥǻήȂΦΝ

πȡȠıȖİȓȦıȘȢέΝ  

[3.1]  ȋȡȩȞȠȢΝțαșȩįȠȣΝȂǼΝĲȘΝįȚαȝȩȡĳȦıȘΝȆήΓ. 

[3.2]  ǹπαȚĲȠȪȝİȞαΝ ıĲȠȚȤİȓαΝ ȀήȉΝ ȖȚαΝ ĲȘΝ ıȣȖțİțȡȚȝȑȞȘΝ țȐșȠįȠ,Ν ȝİΝ ĲȘΝ

ıȣȖțİțȡȚȝȑȞȘΝțαĲαȞȐȜȦıȘΝıĲȘΝȝȠȞȐįαΝĲȠȣΝȤȡȩȞȠȣ πȠȣΝİπȚȜȑȖȠȣȝİέ. 

[4]  ȆȇȅȈΓǼǿȍȈǾ: ǾΝĳȐıȘΝȩπȠȣΝĲȠΝǹήΦΝαțȠȣȝπȐİȚΝĲȠΝǻήȂΝȑȦȢΝĲȘΝıĲȚȖȝȒΝ

πȠȣΝİπȚȕȡαįȪȞȠȞĲαȢΝαπȠțĲȐΝıĲαșİȡȒΝĲαȤȪĲȘĲαΝĲȡȠȤȠįȡȩȝȘıȘȢέ 

[4.1]  ȋȡȩȞȠȢΝįȚȐȡțİȚαȢΝĲȘȢΝȆήΓ. 
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[4.2]  ǹπαȚĲȠȪȝİȞαΝ ıĲȠȚȤİȓαΝ ȀήȉΝ ȖȚαΝ ĲȘΝ ĳȐıȘ,Ν ȝİΝ ĲȘΝ ıȣȖțİțȡȚȝȑȞȘΝ

țαĲαȞȐȜȦıȘΝıĲȘΝȝȠȞȐįαΝĲȠȣΝȤȡȩȞȠȣ πȠȣΝİπȚȜȑȖȠȣȝİέ 

[5]  ȉȇȅȋȅǻȇȅȂǾȈǾ: Ǿ ĳȐıȘΝ απȩΝ ĲȘȞΝ απȩțĲȘıȘΝ ĲȘȢΝ ıĲαșİȡȒȢΝ

ĲαȤȪĲȘĲαȢΝĲȡȠȤȠįȡȩȝȘıȘȢΝȑȦȢΝĲȘΝıĲȐșȝİȣıȘȢΝıİΝıȣȖțİțȡȚȝȑȞȠΝȤȫȡȠέ  

[5.1]  ȋȡȩȞȠȢΝĲȡȠȤȠįȡȩȝȘıȘȢ.  

[5.2]  ǹπαȚĲȠȪȝİȞαΝ ıĲȠȚȤİȓαΝ ȀήȉΝ ȖȚαΝ ĲȘȞΝ ĲȡȠȤȠįȡȩȝȘıȘ,Ν ȝİΝ ĲȘΝ

ıȣȖțİțȡȚȝȑȞȘΝțαĲαȞȐȜȦıȘΝıĲȘΝȝȠȞȐįαΝĲȠȣΝȤȡȩȞȠȣ πȠȣΝİπȚȜȑȖȠȣȝİέ 

[6]  ǻǿǹǻǿȀǹȈǿǼȈΝ ǼǻǹΦȅȊȈκ ǾΝ ĳȐıȘΝ țαĲȐΝ ĲȘȞΝ ȠπȠȓαΝ ĲȠΝ ǹήΦΝ ȑȤİȚΝ

ıĲαșȝİȪıİȚ,ΝİțĲİȜİȓΝįȚαįȚțαıȓİȢ, ȝȑȤȡȚΝțαȚΝĲȘȞΝțȡȐĲȘıȘΝΥıȕȒıȚȝȠΦΝȀήȉ.  

[6.1]  ȋȡȩȞȠȢΝįȚαįȚțαıȚȫȞέ  

[6.2]  ǹπαȚĲȠȪȝİȞαΝ ıĲȠȚȤİȓαΝ ȀήȉΝ ȖȚαΝ ĲȘΝ ĳȐıȘ,Ν ȝİΝ ĲȘΝ ıȣȖțİțȡȚȝȑȞȘΝ

țαĲαȞȐȜȦıȘΝıĲȘΝȝȠȞȐįαΝĲȠȣΝȤȡȩȞȠȣ πȠȣΝİπȚȜȑȖȠȣȝİέ  

[7]  ȀǹȉǹȃǹȁȍȈǾκ ȆİįȓȠΝ ıȣȜȜȠȖȒȢΝ ĲȦȞΝ țαĲαȞαȜȫıİȦȞΝ țαĲȩπȚȞΝ

İțĲȑȜİıȘȢΝĲȦȞΝİȚįȚțȫȞΝțαĲȐΝπİȡȓπĲȦıȘΝıȤȑıİȦȞέ 

[7.1]  ȂİȡȚțȑȢΝ ȀαĲαȞαȜȫıİȚȢκΝ ǼπȚȝȑȡȠȣȢΝ απȠĲİȜȑıȝαĲαΝ απȩΝ ĲαΝ

İπȚȝȑȡȠȣȢΝπȚȞαțȐțȚαΝĲȦȞΝĳȐıİȦȞΝĲȦȞΝțαĲαȞαȜȫıİȦȞέ 

[7.2]  ȈȊȃȅȁǿȀǾκΝȉȠΝȐșȡȠȚıȝαΝĲȦȞΝİπȚȝȑȡȠȣȢΝțαĲαȞαȜȫıİȦȞέ 

[8]  ǼȀȆȅȂȆǼȈΝ ǿȈȅǻȊȃǹȂȅȊκ ȆİįȓȠΝıȣȜȜȠȖȒȢΝ ȚıȠįȣȞȐȝȦȞ,ΝȝİĲȐΝĲȘȞΝ

αȞαȖȦȖȒΝĲȦȞΝțαĲαȞαȜȫıİȦȞΝıİΝ ȚıȠįȪȞαȝα,ΝțαĲȩπȚȞΝİțĲȑȜİıȘȢΝĲȦȞΝİȚįȚțȫȞΝțαĲȐΝ

πİȡȓπĲȦıȘΝıȤȑıİȦȞέ 

[8.1]  ȂİȡȚțȐΝ ǿıȠįȪȞαȝακΝ ǼπȚȝȑȡȠȣȢΝ απȠĲİȜȑıȝαĲαΝ απȩΝ ĲαΝ İπȚȝȑȡȠȣȢΝ

ȚıȠįȪȞαȝαΝĲȦȞΝİπȚȝȑȡȠȣȢΝțαĲαȞαȜȫıİȦȞΝĲȦȞΝĳȐıİȦȞέ 

[8.2]  ȈȊȃȅȁǿȀȅκΝȉȠΝȐșȡȠȚıȝαΝĲȦȞΝİπȚȝȑȡȠȣȢΝȚıȠįȣȞȐȝȦȞέ 

ǼȞΝıȣȞİȤİȓαΝıȣȜȜȑȖȠȞĲαȚΝȩȜαΝ ĲαΝ ȚıȠįȪȞαȝαΝαπȩΝĲȚȢΝ ĲȡİȚȢΝ ΥγΦΝȊπȠπȓȞαțİȢ,Ν

ıȪȝĳȦȞαΝȝİΝ ĲȘȞΝαȞȐȜȣıȘΝπȠȣΝȑȖȚȞİΝ țαȚΝπȡȠțȪπĲİȚΝ ĲȠΝıȣȞȠȜȚțȩΝ ȚıȠįȪȞαȝȠ,ΝπȠȣΝ
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αĳȠȡȐΝıİΝȩȜȘΝĲȘȞΝπĲȘĲȚțȒΝįȡαıĲȘȡȚȩĲȘĲαΝπȠȣΝİțĲȑȜİıİΝĲȠΝǹήΦ,ΝțαĲȐΝĲȘΝįȚȐȡțİȚα 

ȝȚαȢΝπȜȒȡȠȣȢΝİȟȩįȠȣΝĲȠȣ,ΝțαĲȐΝĲȘȞΝǹİȡȠπȠȡȚțȒΝȠȡȠȜȠȖȓαέ 

ǼπȓΝ ĲȘȢΝ ȠȣıȓαȢΝ țαȚΝ ĲȦȞΝ αȞȦĲȑȡȦ,Ν ȠȚΝ ȊπȠπȓȞαțİȢ πȠȣΝ πİȡȚȖȡȐĳȠȣȞΝ ĲȘȞΝ

ǹȞαȤȫȡȘıȘΝțαȚΝĲȘȞΝǼπȚıĲȡȠĳȒ, ȝİΝıȘȝİȓȠΝıĲȠȞΝαȑȡαΝĲαΝγίίίft,ΝİȓȞαȚΝȑȞαȢΝπȜȒȡȘȢΝ

țȪțȜȠȢΝLTO,Ν ȝİΝ ĲȘȞΝ įȚαĳȠȡȠπȠȓȘıȘΝȩĲȚΝ ȠȚΝ İπȚȝȑȡȠȣȢΝĳȐıİȚȢ πȠȣΝπİȡȚȖȡȐĳȠȞĲαȚΝ

įİȞΝ İȓȞαȚΝ πİȡȚȜȘπĲȚțȑȢ,Ν αȜȜȐΝ İȓȞαȚΝ πȜȒȡȦȢΝ țαȚΝ įȚİȟȠįȚțȐΝ αȞαȜȣȝȑȞİȢΝ țαȚΝ

αȞİπĲȣȖȝȑȞİȢ, ȝİΝțȐșİΝįȩıȘΝȜİπĲȠȝȑȡİȚαȢ,ΝȘΝȠπȠȓαΝȕȑȕαȚαΝįİȞΝİȓȞαȚΝįİıȝİȣĲȚțȒ, 

ȩĲαȞΝįİȞΝįȚαĲȓșİȞĲαȚΝĲαΝȜİπĲȠȝİȡȒΝıĲȠȚȤİȓα,ΝȫıĲİΝȞαȚΝȝȘȞ ȝπȜȠțȐȡİĲαȚΝȠΝİțȐıĲȠĲİΝ

ȣπȠȜȠȖȚıȝȩȢ. ȈĲȠΝ ȓįȚȠΝ ıțİπĲȚțȩΝ ȕαıȓȗİĲαȚΝ țαȚΝ ȠΝ ȐȜȜȠȢΝ ȊπȠπȓȞαțαȢ ĲȘȢΝ

ȂİĲȐȕαıȘȢ,ΝȠΝȠπȠȓȠȢΝİȝπİȡȚȑȤİȚΝțαȚΝțȐșİΝİȜȚȖȝȩ, ıĲαΝπȜαȓıȚαΝĲȦȞΝαπȠıĲȠȜȫȞΝțαȚΝ

İțπαȚįİȪıİȦȞ,ΝİȓĲİΝĲȝȘȝαĲȚțȐ,ΝİȓĲİΝİȞȚαȓα,ΝȫıĲİΝȞαΝțαȜȪπĲİĲαȚΝțȐșİΝİȓįȠȢΝπĲȒıȘȢέ  

ǲĲıȚΝ ĲȠΝ ȝȠȞĲȑȜȠΝ İȓȞαȚΝ țαȚΝ ȜİπĲȠȝİȡȑȢ,Ν αȞΝ ȣπȐȡȤİȚΝ İπȚșȣȝȓαΝ ȖȚαΝ πȜȒȡȘΝ

țαĲαȖȡαĳȒΝ ĲȦȞΝ įȡαıĲȘȡȚȠĲȒĲȦȞ,Ν αȜȜȐΝ țαȚΝ ȖȓȞİĲαȚΝ πİȡȚııȩĲİȡȠΝ ıȣȞȠπĲȚțȩ,Ν ȩĲαȞΝ

įİȞΝįȚαĲȓșİȞĲαȚΝȩȜαΝĲαΝıĲȠȚȤİȓαέΝǹȣĲȩΝȕȑȕαȚαΝįİȞΝαĳȠȡȐΝıĲαΝǹήΦΝĲȘȢΝǹήǺΝπȠȣΝĲαΝ

ȑȤİȚΝȦȢΝțȪȡȚαΝįȡαıĲȘȡȚȩĲȘĲα,ΝαȜȜȐΝİπİȚįȒΝ ĲȠΝȝȠȞĲȑȜȠΝțαȜȪπĲİȚΝțȐșİΝπİȡȓπĲȦıȘΝ

ǹήΦ,Ν αĳȠȡȐΝ ıĲȚȢΝ ȣπȩȜȠȚπİȢΝ πİȡȚπĲȫıİȚȢ țαȚΝ țαĲȘȖȠȡȓİȢ, πȠȣΝ ıȣȖțȡȠĲȠȪȞΝ ĲȘȞΝ

İȞαȑȡȚαΝțȣțȜȠĳȠȡȓαΝıİΝȝȚα ǹήǺ,ΝȩπȦȢΝȑȤȠȣȞΝαȞαȜȣșİȓΝπαȡαπȐȞȦέ  

ΆȝİıȘΝȊπȠıĲȒȡȚȟȘΝĲωȞΝǹήΦΝγȚαΝȆĲȒıȘ 

ȉȠΝİπȩȝİȞȠΝπȠȣΝıȤİĲȓȗİĲαȚΝȝİΝĲαΝǹήΦΝțαȚΝİȞĲȐııİĲαȚΝıĲȠΝȓįȚȠΝπİįȓȠ,ΝαĳȠȡȐΝ

ıĲȘȞΝȐȝİıȘΝȣπȠıĲȒȡȚȟȘΝĲȘȢΝıȣȞĲȒȡȘıȘȢΝțαȚΝπȡȠİĲȠȚȝαıȓαȢΝİțȐıĲȠȣΝǹήΦ țαȚΝ

πİȡȚȜαȝȕȐȞİȚΝįȚαįȚțαıȓİȢΝțαȚΝĳȐıİȚȢ,ΝİȚįȚțȐΝȝȑıαΝțαȚΝπȡȠıȦπȚțȩ,ΝȝİΝȤȡȩȞȠȣȢΝțαȚΝ

πİȡȚȩįȠȣȢ,ΝȦȢΝ ȑȞαΝ ȐȜȜȠΝ ȚįȚαȓĲİȡȠΝ ȣπȠıȪȞȠȜȠΝ İțπȠȝπȫȞ,Ν πȠȣΝ ȣπȩțİȚĲαȚΝ ȝİȞΝ ıİΝ

ĲȣπȠπȠȚȘȝȑȞİȢΝįȚαįȚțαıȓİȢ,ΝαȜȜȐΝαπαȚĲİȓΝĲȠΝįȚțȩΝĲȠȣΝȣπȠȜȠȖȚıĲȚțȩΝȣπȠıȪıĲȘȝαέ  

ǹȣĲȒΝ ȘΝ ȣπȠțαĲȘȖȠȡȓα,Ν απȠĲİȜİȓĲαȚΝ απȩΝ ȝȚαΝ ıİȚȡȐΝ įȡαıĲȘȡȚȠĲȒĲȦȞ - 

İȡȖαıȚȫȞΝ țαȚΝ įȚαįȚțαıȚȫȞ,Ν απȩΝ ĲȘΝ ıĲȚȖȝȒΝ ĲȘȢΝ țȡȐĲȘıȘȢΝ ΥıȕȒıȚȝȠΦΝ ĲȠȣήĲȦȞΝ

țȚȞȘĲȒȡȦȞ,ΝȑȦȢΝțαȚΝĲȘΝıĲȚȖȝȒΝπȠȣΝĲȠΝǹήΦΝİȓȞαȚΝȑĲȠȚȝȠΝȞαΝİțțȚȞȒıİȚΝȖȚαΝĲȘȞΝİπȩȝİȞȘΝ

πĲȒıȘΝ ĲȠȣέΝ ȅȚΝ įȡαıĲȘȡȚȩĲȘĲİȢΝ αȣĲȑȢΝ ȖȚαΝ ĲȠȣȢΝ ȓįȚȠȣȢΝ ȜȩȖȠȣȢ πȡȠıĲαıȓαȢΝ ĲȘȢΝ

įȚαȕȐșȝȚıȘȢΝĲȦȞΝıĲȠȚȤİȓȦȞΝțαȚΝπȜȘȡȠĳȠȡȚȫȞ, įİȞΝȝπȠȡȠȪȞΝȞαΝαȞαȜȣșȠȪȞΝțαȚΝȞαΝ

παȡȠȣıȚαıĲȠȪȞΝįȚİȟȠįȚțȐ,ΝȖȚΝαȣĲȩΝțαȚΝșαΝαȞαĳȑȡȠȞĲαȚΝȦȢΝȠȝȐįİȢ İȡȖαıȚȫȞΝĲȪπȠȣΝ

ǹ,ΝǺ,… țȠțΝΥȩπȦȢΝȘΝįȚαįȚțαıȓαΝȣπȠįȠȤȒȢΝțαȚΝİπαȞαİȟȣπȘȡȑĲȘıȘȢ ț.ȐέΦ,ΝțαĲȐΝĲȚȢΝ

ȠπȠȓİȢΝȤȡȘıȚȝȠπȠȚȠȪȞĲαȚΝπȡȠıȦπȚțȩ,Νȝȑıα țαȚΝțαĲαȞαȜȫȞİĲαȚΝİȞȑȡȖİȚαέ   



ǹȞȐȜȣıȘΝțαȚΝǼĳαȡȝȠȖȒΝȆȡȠĲİȚȞȩȝİȞȘȢΝ
 ȂȠȞĲİȜȠπȠȓȘıȘȢΝȊπȠȜȠȖȚıȝȠȪ

ȆαȞĲİȜİȒȝȦȞΝȀȠȕȜαĲȗȒȢΝǹȂκβί11ί1ιί1γ   ıİȜȓįαΝ|Ν83

ǲĲıȚ, ȝİΝ ıțȠπȩΝ ĲȘȞΝ țαĲαȖȡαĳȒ,Ν ĲȠȞΝ ȑȜİȖȤȠΝ țαȚΝ ĲȘΝ ȕİȜĲȚıĲȠπȠȓȘıȘΝ ĲȘȢΝ

ȝİȓȦıȘȢΝ ĲȦȞΝ İțπȠȝπȫȞ,Ν πȡȠĲİȓȞİĲαȚΝ țαȚΝ įȘȝȚȠȣȡȖİȓĲαȚΝ ȑȞαȢΝ αȞĲȚπȡȠıȦπİȣĲȚțȩȢΝ

πȓȞαțαȢΝȖȚαΝțȐșİΝİπȚȝȑȡȠȣȢΝǼȇΓǹȈǿǹ ȣπȠıĲȒȡȚȟȘȢΝĲȘȢΝțȪȡȚαȢΝįȡαıĲȘȡȚȩĲȘĲαȢ țαȚΝ

İȓȞαȚΝĲȘȢΝαțȩȜȠȣșȘȢΝȝȠȡĳȒȢκ ǼȇΓǹȈǿǹΝȊȆȅȈȉǾȇǿȄǾȈΝȉȊȆȅȊ μΝΥǼέȊέΦΝǼ (1,2…,ȋ) 

 

ǼȚțȩȞαΝ19 ȆȓȞαțαȢΝǼȡγαıȓαȢ ȊπȠıĲȒȡȚȟȘȢΝȉȊȆȅȊΝμΝΥǼέȊέΦΝǼΝ(1,2…,ȋ)    

ȉαΝİπȚȝȑȡȠȣȢΝπİįȓαΝįİȞΝαπαȚĲȠȪȞΝȚįȚαȓĲİȡİȢΝİπİȟȘȖȒıİȚȢΝțαȚΝįİȞΝİπȘȡİȐȗȠȣȞΝĲȠȞΝ

ȣπȠȜȠȖȚıȝȩΝĲȠȣΝαπȠĲİȜȑıȝαĲȠȢΝİȐȞΝțȐπȠȚȠΝıĲȠȚȤİȓȠΝįİȞΝıȣȝπȜȘȡȦșİȓέ 



ǹȞȐȜȣıȘΝțαȚΝǼĳαȡȝȠȖȒΝȆȡȠĲİȚȞȩȝİȞȘȢΝ
 ȂȠȞĲİȜȠπȠȓȘıȘȢΝȊπȠȜȠȖȚıȝȠȪ

ȆαȞĲİȜİȒȝȦȞΝȀȠȕȜαĲȗȒȢΝǹȂκβί11ί1ιί1γ   ıİȜȓįαΝ|Ν84

ȆǼǻǿȅΝǺμΝȁȠȚπȑȢΝΈȝȝİıİȢΝǻȡαıĲȘȡȚȩĲȘĲİȢΝȊπȠıĲȒȡȚȟȘȢΝȆĲȒıİωȞ 

ȉȠΝ İπȩȝİȞȠΝ πİįȓȠΝ πİȡȚȜαȝȕȐȞİȚΝ ĲȚȢ ȐȝİıİȢΝ țαȚΝ ȑȝȝİıİȢΝ İțπȠȝπȑȢ,Ν πȠȣΝ

παȡȐȖȠȣȞΝ ȠȚΝ ȜȠȚπȑȢΝ įȡαıĲȘȡȚȩĲȘĲİȢ,Ν ȠȚΝ ȠπȠȓİȢΝ ȣπȠıĲȘȡȓȗȠȣȞΝ ȑȝȝİıαΝ ĲȠΝ

πȡȠȘȖȠȪȝİȞȠΝ ıȪȞȠȜȠ, ĲȘȢ πĲȘĲȚțȒȢ įȡαıĲȘȡȚȩĲȘĲαȢ ĲȦȞ ǹήΦ țαȚΝ ĲȘȢΝ ȐȝİıȘȢΝ

ȣπȠıĲȒȡȚȟȒȢΝ ĲȦȞ. ǼįȫΝ πİȡȚȜαȝȕȐȞȠȞĲαȚΝ İțπȠȝπȑȢΝ πȠȣΝ αȞĲȚıĲȠȚȤȠȪȞΝ ıĲαΝ

SCOPES 1 & 2. 

ȈĲȘȞΝțαĲȘȖȠȡȓαΝαȣĲȒΝİȞĲȐııȠȞĲαȚΝȕαıȚțȑȢΝπȡȠȢΝȣπȠıĲȒȡȚȟȘΝ ĲȦȞΝπĲȒıİȦȞΝ

ȜİȚĲȠȣȡȖȓİȢΝ ĲȘȢΝ ǹήǺ,Ν ȩπȦȢΝ ȠΝ ȆȪȡȖȠȢΝ ǼȜȑȖȤȠȣΝ ȝİΝ ĲȠΝ ıȪȞȠȜȠΝ ĲȦȞΝ ȝȑıȦȞ,Ν ĲȠȣΝ

ȆȡȠıȦπȚțȠȪΝĲȠȣΝțαȚΝĲȦȞΝįȚαįȚțαıȚȫȞ,ΝȠΝțȣȡȓȦȢΝȒΝȠȚΝțȣȡȓȦȢΝįȚȐįȡȠȝȠȚΝΥǻήȆΦΝțαȚΝȠȚΝ

ĲȡȠȤȩįȡȠȝȠȚΝΥȉήǻΦ,ΝȝİΝĲαΝıȣıĲȒȝαĲαΝțαȚΝĲαΝȝȑıαΝĲȠȣȢ,ΝȠΝȑȜİȖȤȠȢΝțαȚΝȠȚΝįȚαįȚțαıȓİȢΝ

ǹıĳȐȜİȚαȢΝ ĲȦȞΝ ȆĲȒıİȦȞ,Ν ȠȚΝ ȣπȘȡİıȓİȢΝ ȆȣȡαıĳȐȜİȚαȢ,Ν ĲαΝ İȞȩȡȖαȞαΝ

ȡαįȚȠȕȠȘșȒȝαĲαΝ İįȐĳȠȣȢΝ țαȚΝ αȑȡȠȢ,Ν ȘΝ ȝİȖȐȜȘΝ țαĲȘȖȠȡȓαΝ ĲȦȞΝ

πȡȠȖȡαȝȝαĲȚıȝȑȞȦȞΝ țαȚΝ ȑțĲαțĲȦȞΝ İȡȖαıȚȫȞΝıȣȞĲȒȡȘıȘȢΝ ȝİȖαȜȪĲİȡȠȣΝ İπȚπȑįȠȣΝ

țαȚΝȕαșȝȠȪ,ΝİπȩȝİȞȠȣ ıĲαįȓȠȣΝțέȐέ 

ȉȠΝ ıȪȞȠȜȠΝ αȣĲȩΝ ȝπȠȡİȓΝ ȞαΝ απȠĲİȜȑıİȚΝ ȑȞαΝ ȐșȡȠȚıȝαΝ țȪȡȚȦȞΝ

įȡαıĲȘȡȚȠĲȒĲȦȞΝ ıĲȘΝ ȕȐıȘΝ ĲȘȢΝ ĳȚȜȠıȠĳȓαȢΝ ĲȘȢΝ İȞΝ ȜȩȖȦΝ ȝȠȞĲİȜȠπȠȓȘıȘȢ,Ν αȞΝ

πȡȠȤȦȡȒıİȚΝȘΝαȞȐȜȣıȘΝıİΝȝİȖαȜȪĲİȡȠΝȕȐșȠȢ,ΝαĳȠȪΝȩπȦȢΝȑȤİȚΝȒįȘΝαȞαĳİȡșİȓ,ΝȩĲȚΝ

απȠĲİȜİȓΝ ȑȞαΝ ıȪȞȠȜȠ, πȠȣΝ İȓȞαȚΝ ȚįȚαȓĲİȡα πİȡȓπȜȠțȠ, αȡțİĲȐΝ įȚİȣȡȣȝȑȞȠ,Ν ȝİΝ

ȝİȖȐȜȘΝ ȖțȐȝαΝ įȡαıĲȘȡȚȠĲȒĲȦȞ,Ν ȝȑıȦȞ,Ν πȡȠıȦπȚțȠȪ,Ν İȚįȚțȫȞΝ απαȚĲȒıİȦȞΝ țαȚΝ

įȚαįȚțαıȚȫȞέΝ 

ǼπȠȝȑȞȦȢ,Ν ȣπȐȡȤȠȣȞΝ įȪȠΝ πİȡȚπĲȫıİȚȢΝ ȩπȠȣΝ ȝπȠȡİȓΝ ȞαΝ ȝȠȞĲİȜȠπȠȚȘșİȓΝ

αȣĲȒΝ ȘΝ țαĲȘȖȠȡȓαέΝ ǾΝ πȡȫĲȘΝ İȓȞαȚΝ ȘΝ țαĲαȞȠȝȒΝ țαȚΝ αȞȐȜȣıȘΝ ıİΝ İȞȩĲȘĲαΝ ȝİΝ ĲȘȞ 

ȝȠȡĳȒΝĲȘȢΝțȪȡȚαȢΝįȡαıĲȘȡȚȩĲȘĲαȢ,ΝȩπȦȢΝαȞαĳȑȡșȘțİ,ΝȩπȠȣΝαπαȚĲİȓĲαȚΝȟİȤȦȡȚıĲȒΝ

țαĲȘȖȠȡȚȠπȠȓȘıȘ ȦȢΝαȞĲȚțİȓȝİȞȠΝȝȚαȢΝȚįȚαȓĲİȡȘȢ,ΝİπȚπȜȑȠȞ țαȚΝİπȚȝȑȡȠȣȢΝȝİȜȑĲȘȢ,Ν

ıȪȝĳȦȞαΝ ȝİΝ ıȣȖțİțȡȚȝȑȞȘ ıĲȠȤȠșȑĲȘıȘέΝ ǼȞȫΝ ȘΝ įİȪĲİȡȘΝ πİȡȓπĲȦıȘ,Ν İȓȞαȚΝ ȘΝ

πİȡȚııȩĲİȡȠΝ ȖİȞȚțİȣȝȑȞȘ,Ν ȤȦȡȓȢΝ ȞαΝ ȣπİȚıȑȡȤȠȞĲαȚΝ ȜİπĲȠȝȑȡİȚİȢΝ țαȚΝ αȞαȜȪıİȚȢ,Ν

αȜȜȐΝ ȝȚαΝ ȖİȞȚțȒΝ ȠȝαįȠπȠȓȘıȘ, İȖțαĲαıĲȐıİȦȞ,Ν ȝȑıȦȞΝ ΥİȚįȚțȫȞΝ țαȚΝ ȠȤȘȝȐĲȦȞΝ ȒΝ

ȐȜȜȦȞ,ΝȩπȦȢΝαȣĲȐΝțαĲαĲȐııȠȞĲαȚΝıĲȘȞΝİȞΝȜȩȖȦΝțαĲȘȖȠȡȓαΦΝțαȚΝπȡȠıȦπȚțȠȪ,ΝıİΝ

ıȣȞįȣαıȝȩΝπȐȞĲαΝĲȠΝİȓįȠȢΝțαȚΝĲȘΝĳȪıȘΝĲȘȢΝİțĲİȜȠȪȝİȞȘȢΝİȡȖαıȓαȢέΝ 

ǲĲıȚ țαȚΝ ıİΝ αȣĲȩΝ ĲȠΝ πİįȓȠ,Ν ȝİΝ ıțȠπȩΝ ĲȘȞΝ țαĲαȖȡαĳȒ,Ν ĲȠȞΝ ȑȜİȖȤȠΝ țαȚΝ ĲȘΝ

ȕİȜĲȚıĲȠπȠȓȘıȘΝ ĲȘȢΝ ȝİȓȦıȘȢΝ ĲȦȞΝ İțπȠȝπȫȞ,Ν πȡȠĲİȓȞİĲαȚΝ țαȚΝ įȘȝȚȠȣȡȖİȓĲαȚΝ ȑȞαȢΝ



ǹȞȐȜȣıȘΝțαȚΝǼĳαȡȝȠȖȒΝȆȡȠĲİȚȞȩȝİȞȘȢΝ
 ȂȠȞĲİȜȠπȠȓȘıȘȢΝȊπȠȜȠȖȚıȝȠȪ

ȆαȞĲİȜİȒȝȦȞΝȀȠȕȜαĲȗȒȢΝǹȂκβί11ί1ιί1γ   ıİȜȓįαΝ|Ν85

αȞĲȚπȡȠıȦπİȣĲȚțȩȢΝπȓȞαțαȢ, ȖȚαΝțȐșİΝİπȚȝȑȡȠȣȢΝǻȇǹȈȉǾȇǿȅȉǾȉǹ ȣπȠıĲȒȡȚȟȘȢΝ

ȆĲȒıİȦȞ țαȚΝ İȓȞαȚΝ ĲȘȢΝ αțȩȜȠȣșȘȢΝ ȝȠȡĳȒȢκ ǻȇǹȈȉǾȇǿȅȉǾȉǹΝ ȊȆȅȈȉǾȇǿȄǾȈΝ
ȉȊȆȅȊ : ΥǻέȊ.ΦΝǻ (1,2,…,ȋ) 

 

ǼȚțȩȞαΝ20 ȆȓȞαțαȢΝǻȡαıĲȘȡȚȩĲȘĲαȢΝȊπȠıĲȒȡȚȟȘȢΝȉȊȆȅȊΝμΝΥǻέȊέΦΝǻ (1,2…,ȋ)  



ǹȞȐȜȣıȘΝțαȚΝǼĳαȡȝȠȖȒΝȆȡȠĲİȚȞȩȝİȞȘȢΝ
 ȂȠȞĲİȜȠπȠȓȘıȘȢΝȊπȠȜȠȖȚıȝȠȪ

ȆαȞĲİȜİȒȝȦȞΝȀȠȕȜαĲȗȒȢΝǹȂκβί11ί1ιί1γ   ıİȜȓįαΝ|Ν86

ȆǼǻǿȅΝΓμΝȀȠȚȞȒȢΝȋȡȒıȘȢΝ– ȊπȠıĲȒȡȚȟȘȢΝțαȚΝȍĳȑȜİȚαȢ 

ȉȠΝĲİȜİȣĲαȓȠΝπİįȓȠΝπİȡȚȜαȝȕȐȞİȚΝ ĲȚȢΝȐȜȜİȢ,ΝȐȝİıİȢΝțαȚΝ ȑȝȝİıİȢΝİțπȠȝπȑȢ, 

πȠȣΝ παȡȐȖȠȣȞΝ ȠȚΝ ȜȠȚπȑȢΝ įȡαıĲȘȡȚȩĲȘĲİȢ,Ν ȠȚΝ ȠπȠȓİȢΝ ȣπȠıĲȘȡȓȗȠȣȞΝ ȖİȞȚțȐΝ ĲȘΝ

ȜİȚĲȠȣȡȖȓα, ĲȠȣΝ ȣπȩȜȠȚπȠȣΝ ĳȠȡȑαΝ πȜαȓıȚȠ. ǼįȫΝ țȣȡȓȦȢΝ πİȡȚȜαȝȕȐȞȠȞĲαȚΝ

İțπȠȝπȑȢΝπȠȣΝαȞĲȚıĲȠȚȤȠȪȞΝπİȡȚııȩĲİȡȠΝıĲαΝSCOPES 2 & 3 țαȚΝİȜȐȤȚıĲαΝıĲȠΝ1έ 

ȉȠΝπİįȓȠΝαȣĲȩΝπȠȣΝαĳȠȡȐΝİπȓıȘȢΝıİΝȝȚαΝȝİȖȐȜȘΝțαĲȘȖȠȡȓαΝțαȚΝțȠȚȞȩĲȘĲα, ȝİΝ

įȠȝȑȢ,ΝȣπȠįȠȝȑȢ țαȚΝȖİȞȚțȑȢΝįȡαıĲȘȡȚȩĲȘĲİȢ,ΝȝπȠȡİȓΝİȓĲİΝȞαΝįȚαȤȦȡȚıĲİȓΝıİΝȜȠȚπȑȢΝ

İπȚȝȑȡȠȣȢΝįȡαıĲȘȡȚȩĲȘĲİȢΝȖİȞȚțȒȢΝȣπȠıĲȒȡȚȟȘȢΝıĲȘΝĳȚȜȠıȠĳȓαΝĲȠȣΝπȡȠȘȖȠȪȝİȞȠȣΝ

πİįȓȠȣ,ΝİȓĲİΝȞαΝȠȝαįȠπȠȚȘșİȓΝȦȢΝȝȚαΝİȞȚαȓαΝȖİȞȚțȒΝįȡαıĲȘȡȚȩĲȘĲαέΝǾΝαπȩĳαıȘΝȖȚαΝ

ĲȠȞΝ țαĲαțİȡȝαĲȚıȝȩΝ ȒΝ ĲȘȞΝ ıȣȖțȑȞĲȡȦıȘΝ șαΝ İπȘȡİαıĲİȓΝ țαȚΝ ȜȘĳșİȓΝ απȩΝ ĲαΝ

πİȡȚșȫȡȚαΝ ȕİȜĲȓȦıȘȢΝ πȠȣΝ ȣπȐȡȤȠȣȞΝ ȝİĲȐΝ ĲȘΝ įȚİȡİȪȞȘıȘΝ țαȚΝ απȩΝ ĲȠΝ ıȣȞȠȜȚțȩΝ

İțĲȚȝȫȝİȞȠΝȩĳİȜȠȢ,ΝȜαȝȕȐȞȠȞĲαȢΝπȐȞĲȠĲİΝȣπȩȥȘΝĲȘȞΝȪπαȡȟȘΝĲȦȞΝȚįȚαȚĲİȡȠĲȒĲȦȞΝ

țαȚΝİȚįȚțȫȞΝıȣȞșȘțȫȞέ 

ǲĲıȚ,Ν İȐȞΝ țαȚΝ ıİΝ αȣĲȩΝ ĲȠΝ πİįȓȠ,Ν απȠĳαıȚıĲİȓ, İȓĲİΝ ȠΝ įȚαȤȦȡȚıȝȩȢΝ ıİΝ

İπȚȝȑȡȠȣȢΝȝİĲȡȒıİȚȢ,Ν İȓĲİΝȘΝ ȠȝαįȠπȠȓȘıȘΝȩȜȦȞΝ ĲȘȢΝ țαĲȘȖȠȡȓαȢΝıİΝȝȓα,Ν ĲȩĲİΝıĲαΝ

πȜαȓıȚαΝ ĲȘȢΝ ȓįȚαȢΝ ĳȚȜȠıȠĳȓαȢ,Ν πȡȠĲİȓȞİĲαȚΝ țαȚΝ įȘȝȚȠȣȡȖİȓĲαȚΝ ȑȞαȢΝ

αȞĲȚπȡȠıȦπİȣĲȚțȩȢΝ πȓȞαțαȢ,Ν İȓĲİΝ ȖȚαΝ țȐșİΝ İπȚȝȑȡȠȣȢΝ įȡαıĲȘȡȚȩĲȘĲα ΓǼȃǿȀǾȈ 

ȣπȠıĲȒȡȚȟȘȢ,Ν İȓĲİΝ ȖȚαΝ ȝȚαΝ İȞȚαȓαΝ ȖİȞȚțȒȢΝ ȣπȠıĲȒȡȚȟȘȢΝ țαȚΝ İȓȞαȚΝ ĲȘȢΝ αțȩȜȠȣșȘȢΝ

ȝȠȡĳȒȢ țαȚΝȖȚαΝĲȚȢΝįȪȠΝİπȚȜȠȖȑȢΝİȜȑȖȤȠȣ:  

ΓǼȃǿȀǾȈΝȊȆȅȈȉǾȇǿȄǾȈΝȉȊȆȅȊ : ΥΓέȊέΦΝΓΝ(1,2,…,ȋ)    ȒΝΥΓέȊέΦΝΓ 

ǼπȚπȡȩıșİĲα,Ν ıĲȠΝ İȞΝ ȜȩȖȦΝ πİįȓȠ,Ν ȚįȚαȓĲİȡȘΝ ıȘȝαıȓαΝ πȡȑπİȚΝ ȞαΝ įȠșİȓ,Ν

İĳȩıȠȞΝ ȣπȐȡȤİȚΝ ȘΝ įȣȞαĲȩĲȘĲα,Ν ĲȠȣΝ İȜȑȖȤȠȣΝ ĲȦȞΝ İțπȠȝπȫȞΝ πȠȣΝ țαĲαĲȐııȠȞĲαȚΝ

ıĲȠΝ SCOPE 3A, ȩπȠȣΝ ȘΝ ǹήǺ,Ν ȝπȠȡİȓΝ ȞαΝ ȕȡİȚΝ ĲȡȩπȠȣȢΝ țαȚΝ ȞαΝ İπȘȡİȐıİȚΝ ĲȠȣȢΝ

«ĲȡȓĲȠȣȢ»ΝπȠȣΝıȣȞİȡȖȐȗİĲαȚΝαπ΄ΝȑȟȦ,ΝıȪȝĳȦȞαΝȝİ ĲȠΝπȞİȪȝαΝĲȠȣΝİȜȑȖȤȠȣΝțαȚΝĲȘȢΝ

ȝİȓȦıȘȢΝĲȦȞΝİțπȠȝπȫȞέ 

ȈȤȘȝαĲȚțȐΝ ıİΝ πȓȞαțα, παȡȠȣıȚȐȗİĲαȚΝ παȡαțȐĲȦ, ȝİΝ πȠȚȠȞΝ ĲȡȩπȠΝ

ıȣȜȜȑȖȠȞĲαȚΝĲαΝįİįȠȝȑȞα, ȖȚαΝĲȘΝıȣȞȠȜȚțȒΝȝȑĲȡȘıȘΝĲȦȞΝπαȡαȖȩȝİȞȦȞΝİțπȠȝπȫȞ,Ν

ȜαȝȕȐȞȠȞĲαȢΝȣπȩȥȘΝıĲȠȚȤİȓα, ĲαΝȠπȠȓαΝİȓȞαȚΝαπαȡαȓĲȘĲαΝȖȚαΝĲȠȞΝȣπȠȜȠȖȚıȝȩΝĲȘȢΝ

İțȐıĲȠĲİΝıȣȖțİțȡȚȝȑȞȘȢΝȜİȚĲȠȣȡȖȓαȢ,ΝπȠȣΝȤȡȘıȚȝȠπȠȚİȓΝİȞȑȡȖİȚα,ΝțαșȫȢΝțαȚήȒΝĲȘȞΝ

πȡȠİȡȤȩȝİȞȘΝαπȩΝĲȠΝțαȪıȚȝȠΝΥπȠıȩĲȘĲαΝțαȚΝİȓįȠȢΦΝİȞȑȡȖİȚα,Ναπȩ ĲȘȞΝİĳαȡȝȠȖȒ. 



ǹȞȐȜȣıȘΝțαȚΝǼĳαȡȝȠȖȒΝȆȡȠĲİȚȞȩȝİȞȘȢΝ
 ȂȠȞĲİȜȠπȠȓȘıȘȢΝȊπȠȜȠȖȚıȝȠȪ

ȆαȞĲİȜİȒȝȦȞΝȀȠȕȜαĲȗȒȢΝǹȂκβί11ί1ιί1γ   ıİȜȓįαΝ|Ν87

 

ǼȚțȩȞαΝ21 ȆȓȞαțαȢΝΓİȞȚțȒȢΝȊπȠıĲȒȡȚȟȘȢΝȉȊȆȅȊΝμΝΥΓέȊέΦΝΓ (1,2…,ȋ)  ȒΝΝΥΓέȊέΦΝΓ 

ǼπȓıȘȢΝ țȚΝ İįȫΝ ĲαΝ İπȚȝȑȡȠȣȢΝ πİįȓαΝ įİȞΝ απαȚĲȠȪȞΝ ȚįȚαȓĲİȡİȢΝ İπİȟȘȖȒıİȚȢΝ țαȚΝ įİȞΝ

İπȘȡİȐȗȠȣȞΝ ĲȠȞΝ ȣπȠȜȠȖȚıȝȩΝ ĲȠȣΝ απȠĲİȜȑıȝαĲȠȢΝ İȐȞΝ țȐπȠȚȠΝ ıĲȠȚȤİȓȠΝ įİȞΝ

ıȣȝπȜȘȡȦșİȓ.   



ǹȞȐȜȣıȘΝțαȚΝǼĳαȡȝȠȖȒΝȆȡȠĲİȚȞȩȝİȞȘȢΝ
 ȂȠȞĲİȜȠπȠȓȘıȘȢΝȊπȠȜȠȖȚıȝȠȪ

ȆαȞĲİȜİȒȝȦȞΝȀȠȕȜαĲȗȒȢΝǹȂκβί11ί1ιί1γ   ıİȜȓįαΝ|Ν88

ǼȃǻǼǿȀȉǿȀȅΝ ǹȆȅȉǼȁǼȈȂǹΝ ȊȆȅȁȅΓǿȈȂȅȊ ȆǼȇǿǺǹȁȁȅȃȉǿȀȅȊΝ
ǹȆȅȉȊȆȍȂǹȉȅȈΝǹήǻΝȂǿǹȈΝǹήǺ 

ȅΝȣπȠȜȠȖȚıȝȩȢΝĲȠȣΝπİȡȚȕαȜȜȠȞĲȚțȠȪΝαπȠĲȣπȫȝαĲȠȢ,ΝȩπȦȢΝȑȤİȚΝπİȡȚȖȡαĳİȓΝ

ıĲȘȞΝπȡȠĲİȚȞȩȝİȞȘΝȝȠȡĳȒΝțαȚΝıĲȘȞΝπİȡȓπĲȦıȘΝȝαȤȘĲȚțȠȪΝǹήΦ,ΝȣȜȠπȠȚİȓĲαȚΝȝİΝĲȠȞΝ

İȟȒȢΝĲȡȩπȠκ 

1. ǼȟİĲȐȗȠȞĲαȚΝȠȚΝĳȐıİȚȢΝαπȩΝĲȘȞΝİțțȓȞȘıȘΝȑȦȢΝțαȚΝĲȘȞΝİπȩȝİȞȘΝȑȞαȡȟȘΝ

İțțȓȞȘıȘȢΝȖȚαΝĲȘȞΝİπȩȝİȞȘΝπĲȒıȘ,ΝȩπȠȣΝπİȡȚȜαȝȕȐȞİĲαȚΝȑȞαȢΝπȜȒȡȘȢΝțȪțȜȠȢΝLTO 

țαȚΝȠȚΝİȞįȚȐȝİıİȢΝİπȚȝȑȡȠȣȢΝĳȐıİȚȢέ 

ǹέ ȆİȡȚȖȡαĳȒΝ țαȚΝ ȣπȠȜȠȖȚıȝȩȢΝ ĲȦȞΝıĲȠȚȤİȓȦȞΝπȠȣΝαĳȠȡȠȪȞΝıĲȠΝ

ǹήΦΝıȪȝĳȦȞαΝȝİΝĲαΝıĲȐįȚαΝĲȠȣΝπȓȞαțαΝȖȚαΝĲȚȢ ĳȐıİȚȢκ 

(1) ǹπȩΝ ĲȘȞΝ İțțȓȞȘıȘ – ǹήΓ - … - ȑȦȢΝ țαȚΝ ĲαΝ γίίίft,Ν ĲȠȣΝ

ȣπȠπȓȞαțαΝĲȘȢΝǹȞαȤȫȡȘıȘȢέ 

(2) ǹπȩΝ ĲαΝ γίίίft ΥțαĲȐΝ ĲȘȞΝȐȞȠįȠ-αȞαȤȫȡȘıȘΦ,Ν ȝİĲȐȕαıȘΝ

ıĲȠȞΝπȡȠȠȡȚıȝȩΝțαȚΝȘΝİțĲȑȜİıȘΝĲȦȞΝİπȚȝȑȡȠȣȢΝİȚįȚțȫȞΝαıțȒıİȦȞΝΥȖȚαΝĲαΝȝαȤȘĲȚțȐΝ

ǹήΦΦ,ΝȑȦȢΝțαȚΝĲȘȞΝİπȚıĲȡȠĳȒΝıĲȠΝıȘȝİȓȠΝγίίίft,ΝπȡȚȞΝĲȘȞΝȑȞαȡȟȘΝĲȘȢΝįȚαįȚțαıȓαȢΝ

πȡȠıȑȖȖȚıȘȢΝȖȚαΝȆήΓ,ΝȩπȦȢΝȠΝȣπȠπȓȞαțαȢΝĲȘȢΝȂİĲȐȕαıȘȢ. 

(3) ǹπȩΝĲαΝγίίίft ΥțαĲȐΝĲȘȞΝțȐșȠįȠ-İπȚıĲȡȠĳȒΦ, ıȘȝİȓȠΝĲȘȢΝ

įȚαįȚțαıȓαȢΝ πȡȠıȑȖȖȚıȘȢΝ ȖȚαΝ ȆήΓ,Ν ȑȦȢΝ ĲȘȞΝ ȆήΓΝ țαȚΝ ȝȑȤȡȚΝ ĲȘΝ ıĲȐșȝİȣıȘΝ țαȚΝ ĲȘȞΝ

țȡȐĲȘıȘΝĲȠȣήȒΝĲȦȞΝȀήȉΝĲȠȣΝǹήΦ,ΝȩπȦȢΝȠΝȣπȠπȓȞαțαȢ ĲȘȢΝǼπȚıĲȡȠĳȒȢ. 

Ǻέ ȆİȡȚȖȡαĳȒΝ țαȚΝ ȣπȠȜȠȖȚıȝȩȢ, țαĲȩπȚȞΝ αȞȐȜȣıȘȢ,Ν ȝİΝ ȕȐıȘΝ ĲȚȢΝ

İȡȖαıȓİȢΝțαȚΝĲȚȢΝįȡαıĲȘȡȚȩĲȘĲİȢΝȖȚαΝĲȘȞΝİπαȞαİȟȣπȘȡȑĲȘıȘΝțαȚΝĲȘȞΝπȡȠİĲȠȚȝαıȓαΝ

İȞȩȢΝǹήΦΝȖȚαΝ ĲȘȞΝ İπȩȝİȞȘΝπĲȒıȘ,ΝȩπȦȢΝȠΝıȤİĲȚțȩȢΝπȓȞαțαȢΝ ĲȘȢΝ țȐșİΝİπȚȝȑȡȠȣȢΝ

İȡȖαıȓαȢΝȣπȠıĲȒȡȚȟȘȢΝĲȘȢΝțȪȡȚαȢΝįȡαıĲȘȡȚȩĲȘĲαȢ, ΥǼέȊέΦΝǼΝΥ1,β…,ȋΦ. 

ǲȦȢΝİįȫΝπİȡȚȜαȝȕȐȞȠȞĲαȚΝțαȚΝȣπȠȜȠȖȓȗȠȞĲαȚΝȩȜİȢΝȠȚΝȐȝİıİȢΝİțπȠȝπȑȢΝαπȩΝ

ĲȘȞΝțȪȡȚαΝįȡαıĲȘȡȚȩĲȘĲα,ΝπȠȣΝİȞΝπȡȠțİȚȝȑȞȦΝİȓȞαȚΝȘΝİțĲȑȜİıȘΝĲȦȞΝπĲȒıİȦȞΝĲȦȞΝ

ǹήΦέ 

2. ȈĲȠΝįİȪĲİȡȠΝțȠȝȝȐĲȚΝİȟİĲȐȗȠȞĲαȚΝțαȚΝȣπȠȜȠȖȓȗȠȞĲαȚΝȠȚΝİțπȠȝπȑȢ πȠȣΝ

αĳȠȡȠȪȞΝıĲȚȢΝȜȠȚπȑȢΝȑȝȝİıİȢΝįȡαıĲȘȡȚȩĲȘĲİȢΝȣπȠıĲȒȡȚȟȘȢΝĲȦȞΝπĲȒıİȦȞ, ȩπȦȢΝȠΝ



ǹȞȐȜȣıȘΝțαȚΝǼĳαȡȝȠȖȒΝȆȡȠĲİȚȞȩȝİȞȘȢΝ
 ȂȠȞĲİȜȠπȠȓȘıȘȢΝȊπȠȜȠȖȚıȝȠȪ

ȆαȞĲİȜİȒȝȦȞΝȀȠȕȜαĲȗȒȢΝǹȂκβί11ί1ιί1γ   ıİȜȓįαΝ|Ν89

ıȤİĲȚțȩȢΝπȓȞαțαȢΝĲȘȢΝțȐșİΝİπȚȝȑȡȠȣȢΝįȡαıĲȘȡȚȩĲȘĲαȢ ȣπȠıĲȒȡȚȟȘȢΝĲȦȞΝπĲȒıİȦȞ, 

ΥǻέȊέΦΝǻ Υ1,β,…,ȋΦ. 

ȅȚΝȜȠȚπȑȢΝȑȝȝİıİȢΝįȡαıĲȘȡȚȩĲȘĲİȢΝȣπȠıĲȒȡȚȟȘȢΝĲȦȞΝπĲȒıİȦȞ,ΝȝπȠȡȠȪȞΝȞαΝ

İȟİĲαıĲȠȪȞΝ İȓĲİΝ ıȣȞȠȜȚțȐ,Ν İȓĲİΝ İπȚȝȑȡȠȣȢΝ țαȚΝ ȟİȤȦȡȚıĲȐ,Ν țαĲȐΝ ĲȘΝĳȚȜȠıȠĳȓαΝȝȚαȢΝ

țȪȡȚαȢΝįȡαıĲȘȡȚȩĲȘĲαȢ,ΝαȞȐȜȠȖαΝȝİΝ ĲȠΝİπȓπİįȠΝțαȚΝ ĲȠΝȕȐșȠȢΝ ĲȘȢΝαȞȐȜȣıȘȢΝπȠȣΝ

İȓȞαȚΝİπȚșȣȝȘĲȩΝȒΝπȠȣΝȑȤİȚΝαπȠĳαıȚıĲİȓέ 

3. ȈĲȠΝ ĲȡȓĲȠΝ ȖİȞȚțȩΝ ȣπȠıȪȞȠȜȠΝ İȟİĲȐȗȠȞĲαȚΝ țαȚΝ ȣπȠȜȠȖȓȗȠȞĲαȚΝ ȠȚΝ

İțπȠȝπȑȢΝπȠȣΝαĳȠȡȠȪȞΝıĲȚȢΝȜȠȚπȑȢΝįȡαıĲȘȡȚȩĲȘĲİȢΝπȠȣ ȣπȠıĲȘȡȓȗȠȣȞΝȖİȞȚțȐΝĲȘΝ

ȜİȚĲȠȣȡȖȓα, ĲȠȣΝ ȣπȩȜȠȚπȠȣΝ ĳȠȡȑαΝ πȜαȓıȚȠ, ȩπȦȢΝ ȠΝ ıȤİĲȚțȩȢΝ πȓȞαțαȢΝ ĲȘȢΝ țȐșİΝ

İπȚȝȑȡȠȣȢΝįȡαıĲȘȡȚȩĲȘĲαȢ ȖİȞȚțȒȢΝȣπȠıĲȒȡȚȟȘȢ, ΥΓέȊέΦΝΓΝΥ1,β,…,ȋΦΝΝΝΝȒΝΥΓέȊέΦΝΓ. 

ȀαȚΝıİΝαȣĲȒȞΝ ĲȘȞΝπİȡȓπĲȦıȘΝȝπȠȡİȓΝ ȞαΝ İȟİĲαıĲİȓΝ İȓĲİΝ ȖȚαΝ țȐșİΝ İπȚȝȑȡȠȣȢΝ

įȡαıĲȘȡȚȩĲȘĲα ȖİȞȚțȒȢ ȣπȠıĲȒȡȚȟȘȢ,Ν İȓĲİΝ ȖȚαΝ ȝȚαΝ İȞȚαȓαΝ țαĲȐıĲαıȘΝ ȖİȞȚțȒȢΝ

ȣπȠıĲȒȡȚȟȘȢ,ΝıȪȝĳȦȞαΝțαȚΝȝİΝĲȠΝπȞİȪȝαΝĲȘȢΝπȡȠȘȖȠȪȝİȞȘȢΝπαȡαȖȡȐĳȠȣέ 

ȁȩȖȦΝαįȣȞαȝȓαȢΝțȠȚȞȠπȠȓȘıȘȢΝπȡαȖȝαĲȚțȫȞΝıĲȠȚȤİȓȦȞΝıĲȘȞΝȩπȠȚαΝȑțĲαıȘ,Ν

ȦȢΝ ȑȞαΝ İȞįİȚțĲȚțȩΝ παȡȐįİȚȖȝα,Ν ȣπȠȜȠȖȓıĲȘțİΝ ȝİΝ απȜȩ țαȚΝ ȖİȞȚțȩ ĲȡȩπȠΝ ĲȠΝ

πİȡȚȕαȜȜȠȞĲȚțȩ-αȞșȡαțȚțȩΝαπȠĲȪπȦȝα,Ν ȤȡȘıȚȝȠπȠȚȫȞĲαȢΝıĲȠȚȤİȓαΝπȠȣΝαĳȠȡȠȪȞΝ

ıİΝ ȝȚαΝ ǹήǺ,Ν ȕαıȚıȝȑȞαΝ ıİΝ ıȣȞȠȜȚțȑȢ,Ν ȠȝαįȠπȠȚȘȝȑȞİȢ,Ν țαĲȐΝ ĲȪπȠΝ țαȚΝ İȓįȠȢΝ

țαĲαȞαȜȫıİȚȢΝ ıĲȘΝ įȚȐȡțİȚαΝ İȞȩȢΝ ȑĲȠȣȢ,Ν ȜαȝȕȐȞȠȞĲαȢΝ ȣπȩȥȘΝ țαȚΝ ĲȘΝ įȚİȡȤȩȝİȞȘΝ

ıĲȡαĲȚȦĲȚțȒΝ țȣțȜȠĳȠȡȓαΝ ȦȢΝ ȝȑȡȠȢΝ ĲȘȢΝ αȣĲȒȢΝ ǹήǺΝ țαȚΝ ȝȩȞȠΝ ıĲȠΝ țȠȝȝȐĲȚΝ ĲȠȣΝ

İĳȠįȚαıȝȠȪΝȝİΝțαȪıȚȝȠέ 

ȀǹȉǹȃǹȁȍȈǾΝȀǹȊȈǿȂȍȃ 

ǹǼȇȅȆȅȇǿȀȅȊΝ ȉȊȆȅȊ ΥγİȞȚțȩΦΝ : ǹǺǹέCβίΝ ȀȂ3 Ȓ DDB.A20.C0D LT. ǾΝ

πȠıȩĲȘĲαΝ αȣĲȒΝ αȞĲȚıĲȠȚȤİȓΝ ıĲȘΝ ıȣȞȠȜȚțȒΝ țαĲαȞȐȜȦıȘΝ πȠȣΝ țαĲαȝİĲȡȒșȘțİΝ ıĲȘΝ

įȚȐȡțİȚαΝ İȞȩȢΝ ȑĲȠȣȢΝ țαȚΝ αĳȠȡȐΝ ıİΝ ȩȜİȢΝ ĲȚȢΝ πİȡȚπĲȫıİȚȢΝ πȠȣΝ πİȡȚȖȡȐĳȠȞĲαȚ 

αȞȦĲȑȡȦ,Ν ıȪȝĳȦȞαΝ ȝİΝ ĲȘΝ įȚȐțȡȚıȘΝ ĲȘȢΝ İȞαȑȡȚαȢΝ țȣțȜȠĳȠȡȓαȢ ȝȚαȢΝǹήǺέΝ ǹπȩΝ ĲȘΝ

ıȣȖțİțȡȚȝȑȞȘΝ πȠıȩĲȘĲα, ıȣȞȒșȦȢΝ ĲȠΝ 1ίΝ αȞĲȚıĲȠȚȤİȓΝ ıĲȘΝ ĳȐıȘΝ LTO țαȚΝ ĲȠΝ

ȣπȩȜȠȚπȠΝ αĳȠȡȐΝ ıĲȚȢΝ ȜȠȚπȑȢΝ ĳȐıİȚȢ,Ν ıȣȞȣπȠȜȠȖȓȗȠȞĲαȢΝ ĲȚȢΝ İțπȠȝπȑȢΝ πȠȣΝ

αĳȒȞȠȞĲαȚΝıĲȘȞΝαȞȫĲİȡȘΝαĲȝȩıĳαȚȡα,ΝȩπȠȣΝ İțİȓΝ İĳαȡȝȩȗİĲαȚΝįȚπȜαıȚαıȝȩȢΝ ĲȦȞΝ

İțπȠȝπȫȞ,Ν αĳȠȪ, αĳİȞȩȢΝ įİȞΝ ȑȤȠȣȞΝ πȜȒȡȦȢΝ πȡȠıįȚȠȡȚıĲİȓΝ țαȚΝ ĲİțȝȘȡȚȦșİȓΝ

αțȡȚȕİȓȢΝ ȝİĲȡȒıİȚȢΝ țαȚΝ αĳİĲȑȡȠȣΝ αȣĲȩΝ ıȣȞȒșȦȢΝ ȤȡȘıȚȝȠπȠȚİȓĲαȚΝ ıĲȚȢ ȑȦȢΝ ĲȫȡαΝ



ǹȞȐȜȣıȘΝțαȚΝǼĳαȡȝȠȖȒΝȆȡȠĲİȚȞȩȝİȞȘȢΝ
 ȂȠȞĲİȜȠπȠȓȘıȘȢΝȊπȠȜȠȖȚıȝȠȪ

ȆαȞĲİȜİȒȝȦȞΝȀȠȕȜαĲȗȒȢΝǹȂκβί11ί1ιί1γ   ıİȜȓįαΝ|Ν90

ȝİĲȡȒıİȚȢΝȣπȠȜȠȖȚıȝȠȪΝİțπȠȝπȫȞέΝȁαȝȕȐȞȠȞĲαȢΝȣπȩȥȘΝȜȠȚπȩȞΝĲαΝαȞαĳİȡȩȝİȞα, 

țαĲȩπȚȞΝ ıȤİĲȚțȫȞΝ ȣπȠȜȠȖȚıȝȫȞΝ țαȚΝ αȞαȖȦȖȫȞ, πȡȠțȪπĲİȚΝ ΥαȞĲȚțαĲȐıĲαıȘΝ

ıĲȠȚȤİȓȦȞΝ ȝİΝ ȖȡȐȝȝαĲαΝ ȤȦȡȓȢΝ πȡȩįȘȜȘΝ αȞĲȚπȡȠıȫπİȣıȘΦ,Ν απȠĲȑȜİıȝαΝ

ȚıȠįȣȞȐȝȠȣκΝGDK.AǺǺέAA3.751 kgCO2eq . 

ȀȊȀȁȅȈΝLTO ȂȅȃǹǻǹȈΝ ΥǼȃȅȈΦΝȀȊȇǿȅȊΝǹήΦ : ǾΝĳȐıȘΝαȣĲȒΝȝπȠȡİȓΝȞαΝ

ȣπȠȜȠȖȚıĲİȓ, İȓĲİΝαπȩΝĲȠȣȢΝıȤİĲȚțȠȪȢΝȑĲȠȚȝȠȣȢΝπȓȞαțİȢΝȣπȠȜȠȖȚıȝȠȪΝȖȚαΝțȐșİΝĲȪπȠΝ

ǹήΦΝ ȦȢΝ İȞįİȚțĲȚțȩΝ απȠĲȑȜİıȝαΝ ȝİĲȡȒıİȦȞΝ ȖİȞȚțȠȪΝ ȣπȠȜȠȖȚıȝȠȪ,Ν İȓĲİΝ

αțȠȜȠȣșȫȞĲαȢΝ ĲαΝ ıĲȐįȚαΝ ȣπȠȜȠȖȚıȝȠȪ,Ν ȩπȦȢΝ αȣĲȐΝ πİȡȚȖȡȐĳȠȞĲαȚΝ ıĲȠȣȢ 

πȡȠĲİȚȞȩȝİȞȠȣȢ πȓȞαțİȢ πȠȣΝ πİȡȚȖȡȐĳȠȣȞΝ ĲȚȢΝ ĳȐıİȚȢΝ ĲȘȢΝ αȞαȤȫȡȘıȘȢΝ țαȚ ĲȘȢΝ

İπȚıĲȡȠĳȒȢΝ ΥțȪțȜȠȢΝ LTO). ȈĲȠȣȢΝ İπȚȝȑȡȠȣȢΝ ȣπȠȜȠȖȚıȝȠȪȢΝ απαȚĲȠȪȞĲαȚ, İȓĲİΝ

ıĲȠȚȤİȓαΝ ȝİĲȡȘȝȑȞȘȢΝ αȞȐΝ πİȡȓπĲȦıȘΝ țαĲαȞȐȜȦıȘȢΝ πȠıȠĲȒĲȦȞΝ țαȣıȓȝȠȣ,Ν İȓĲİΝ

ıȣȖțİțȡȚȝȑȞαΝıĲȠȚȤİȓαΝĲȠπȠșȑĲȘıȘȢΝĲȠȣήȒΝĲȦȞΝȀήȉ (throttles power settings) ȖȚαΝĲȠΝ

ȤȡȩȞȠΝ İĳαȡȝȠȖȒȢΝ αȣĲȫȞΝ ĲȦȞΝ ıĲȠȚȤİȓȦȞΝ ȝİΝ αȞαȖȦȖȒΝ ıİΝ ıȣȖțİțȡȚȝȑȞİȢΝ

țαĲαȞαȜȫıİȚȢ,Ν ȝİΝ ĲȘΝ ıȣȝȝİĲȠȤȒΝ ıȣȞĲİȜİıĲȫȞΝ țαȚΝ ĲȦȞΝ İȚįȚțȫȞΝ ıȣȞșȘțȫȞΝ

ȝȑĲȡȘıȘȢέ ȂȚαΝ ĲȑĲȠȚαΝ πİȡȓπĲȦıȘΝ İȞȩȢΝ ȝαȤȘĲȚțȠȪΝ ǹήΦΝ ĲȪπȠȣΝǹǹǹJB, πȠȣΝ ĳȑȡİȚΝ

ȀήȉΝĲȪπȠȣΝǺǹC987GWQ, ȤȡȘıȚȝȠπȠȚȫȞĲαȢΝαİȡȠπȠȡȚțȩΝțαȪıȚȝȠΝĲȪπȠȣΝJET BBB, 

țαĲαȞαȜȫȞİȚ: ȩπȦȢΝȠΝπαȡαțȐĲȦΝπȓȞαțαȢέ 

ǹȃǹȋȍȇǾȈǾ  ǼȆǿȈȉȇȅΦǾ  

ǼπȚȝȑȡȠȣȢΝΦȐıİȚȢ Kgr (țαȣıȓȝȠȣΦ ǼπȚȝȑȡȠȣȢΝΦȐıİȚȢ Kgr (țαȣıȓȝȠȣΦ 
    

ǼțțȓȞȘıȘ a2b2 
ȆȡȠıȑγγȚıȘΝ γȚαΝ ȆήΓΝ
απȩΝĲαΝ3000ft 

gg0tr 

ǻȚαįȚțαıȓİȢΝ
ǼįȐĳȠȣȢ 

e0r6 ǻȚαȝȩȡĳωıȘΝȆήΓ jhg3 

ȉȡȠȤȠįȡȩȝȘıȘ p5m5 ȆȡȠıγİȓωıȘ pp7t 

ǹȞαȝȠȞȒ c90k ȉȡȠȤȠįȡȩȝȘıȘ oo8f 

ΆȞȠįȠȢΝȑωȢΝ3ίίίft bb5u ǻȚαįȚțαıȓİȢΝǼįȐĳȠȣȢ bc1c 
    

ȈȣȞȠȜȚțȒΝ
țαĲαȞȐȜωıȘ 

bb3dk 
ȈȣȞȠȜȚțȒΝ
țαĲαȞȐȜωıȘ 

kkl62 

    

ǿȈȅǻȊȃǹȂȅ dd7dk kgCO2eq ǿȈȅǻȊȃǹȂȅ ad4rh kgCO2eq 
    

ȈȣȞȠȜȚțȩΝ
ǿȈȅǻȊȃǹȂȅ 

463,7 kgCO2eq 
 

 

ǼȚțȩȞαΝ22 ȆȓȞαțαȢΝȊπȠȜȠγȚıȝȠȪΝǿıȠįȣȞȐȝȠȣΝȀȪțȜȠȣΝLTO ȂαȤȘĲȚțȠȪΝǹήΦ 



ǹȞȐȜȣıȘΝțαȚΝǼĳαȡȝȠȖȒΝȆȡȠĲİȚȞȩȝİȞȘȢΝ
 ȂȠȞĲİȜȠπȠȓȘıȘȢΝȊπȠȜȠȖȚıȝȠȪ

ȆαȞĲİȜİȒȝȦȞΝȀȠȕȜαĲȗȒȢΝǹȂκβί11ί1ιί1γ   ıİȜȓįαΝ|Ν91

ǹȞΝȠΝπαȡαπȐȞȦΝȣπȠȜȠȖȚıȝȩȢΝȖȓȞİȚΝȖȚαΝțȐșİΝ ĲȪπȠΝǹήΦΝπȠȣΝİțĲİȜİȓΝπĲȒıȘΝ

ıĲȘΝıȣȖțİțȡȚȝȑȞȘΝǹήǺΝțαȚΝțαĲαȝİĲȡȘșȠȪȞΝĲαΝİπȚȝȑȡȠȣȢΝıȪȞȠȜαΝĲȦȞΝπĲȒıİȦȞ, πȠȣΝ

ȜαȝȕȐȞȠȣȞΝȤȫȡαΝıĲȘΝįȚȐȡțİȚαΝİȞȩȢΝȑĲȠȣȢ,ΝĲȩĲİΝȣπȠȜȠȖȓȗİĲαȚΝȝİΝαȣĲȩȞΝĲȠȞΝĲȡȩπȠΝ

ĲȠΝπİȡȚȕαȜȜȠȞĲȚțȩΝαπȠĲȪπȦȝαΝȖȚαΝĲȠΝıȪȞȠȜȠΝĲȦȞΝπĲȒıİȦȞΝĲȦȞΝǹήΦΝĲȘȢΝǹήǺέ 

ǹȞαĳȠȡȚțȐΝ ıĲȚȢ ȜȠȚπȑȢΝ țαĲαȞαȜȫıİȚȢ, απȩΝ ĲȚȢΝ ȜȠȚπȑȢΝ įȡαıĲȘȡȚȩĲȘĲİȢ,Ν

παȡαĲȓșİĲαȚΝ ıȤİĲȚțȒΝ ȣπȩșİıȘΝ İȡȖαıȓαȢ, ȝİΝ İȞįİȚțĲȚțȐΝ ıĲȠȚȤİȓα, ıĲȠΝ İπȩȝİȞȠΝ

țİĳȐȜαȚȠ, ıȣȝπȜȘȡȫȞȠȞĲαȢΝ ĲαΝ ıȣȖțİțȡȚȝȑȞαΝ πİįȓαΝ ȝİΝ ıĲαĲȚıĲȚțȐΝ ıĲȠȚȤİȓα,Ν

țαȜȪπĲȠȞĲαȢΝĲȘΝįȚȐȡțİȚαΝİȞȩȢΝȘȝİȡȠȜȠȖȚαțȠȪΝȑĲȠȣȢΝΥțαĲαȞαȜȫıİȚȢΝπȠȣΝαĳȠȡȠȪȞΝ

ıİκΝȆİĲȡȑȜαȚȠΝȀȓȞȘıȘȢ & ΘȑȡȝαȞıȘȢ, ǺİȞȗȓȞȘΝțαȚΝȀαĲαȞȐȜȦıȘΝȇİȪȝαĲȠȢ). 

ȈȊȂȆǼȇǹȈȂǹΝǼȃȅȉǾȉǹȈ 

ȅȚΝıȣȞȠȜȚțȑȢΝțαĲαȞαȜȫıİȚȢΝțαȣıȓȝȦȞΝțαȚΝİȞȑȡȖİȚαȢΝȝπȠȡȠȪȞΝȞαΝįȫıȠȣȞΝĲȠΝ

țȣȡȓȦȢ ȝȑȡȠȢΝțαȚΝĲȠΝȝİȖαȜȪĲİȡȠΝȩȖțȠΝĲȠȣΝıȣȞȩȜȠȣΝĲȦȞΝİțπȠȝπȫȞ, ıİΝȑȞαΝαȡțİĲȐΝ

ȡİαȜȚıĲȚțȩΝ πİįȓȠΝ țαȚΝ ĲȚȝȒ,Ν πȠȣΝ αȞĲȚțαĲȠπĲȡȓȗİȚΝ ĲȘȞΝ πȡαȖȝαĲȚțȩĲȘĲαέΝ ǹȞΝ ȩȝȦȢΝ ĲȠΝ

ȗȘĲȠȪȝİȞȠΝ İȓȞαȚΝ ȞαΝ αȞαȜȣșİȓΝ ȘΝ İπȚȝȑȡȠȣȢΝ ĲȡȠĳȠįȩĲȘıȘΝ ĲȦȞΝ ıĲȠȚȤİȓȦȞ, αȞȐΝ

įȡαıĲȘȡȚȩĲȘĲαΝȝİΝ ȜİπĲȠȝȑȡİȚαΝ țαȚΝ ıİΝıȘȝİȓαΝ İȜȑȖȤȠȣ, ĲȠȣΝπȦȢΝțαȚΝ ĲȠȣΝ ȖȚαĲȓ, ȝİΝ

ıțȠπȩΝ ĲȘΝ ȝİȓȦıȘΝ ĲȦȞΝ İțπȠȝπȫȞ, αȜȜȐΝ țαȚΝ ĲȘΝ ȕİȜĲȚıĲȠπȠȓȘıȘ,Ν ĲȩĲİΝ πȡȑπİȚΝ ȞαΝ

İπȚȜİȖİȓΝ ȠΝ πȡȠĲİȚȞȩȝİȞȠȢΝ ĲȡȩπȠȢΝ țαșȠȡȚıȝȠȪΝ țαȚΝ ȣπȠȜȠȖȚıȝȠȪΝ ĲȠȣΝ

πİȡȚȕαȜȜȠȞĲȚțȠȪΝ απȠĲȣπȫȝαĲȠȢΝ ȒΝ ȝȚαΝ ȐȜȜȘΝ țαȜȪĲİȡȘΝ πȡȩĲαıȘ,Ν İĳȩıȠȞΝ

ıȣȖțȡȚșȠȪȞΝțαȚΝπȡȠțȪȥİȚΝȦĳİȜȚȝȩĲİȡȘΝțαȚΝπȡȠıĳȠȡȩĲİȡȘέΝǺȑȕαȚαΝȘ İπȚĲȣȤȓαΝıĲȘΝ

ıȣȡȡȓțȞȦıȘΝ ĲȠȣΝ πİȡȚȕαȜȜȠȞĲȚțȠȪΝ απȠĲȣπȫȝαĲȠȢ,Ν ȑȖțİȚĲαȚΝ ıĲȘȞΝ ȣȚȠșȑĲȘıȘΝ

ıȣȖțİțȡȚȝȑȞȦȞΝ πȡαțĲȚțȫȞΝ țαȚΝ ȝȑĲȡȦȞ,Ν ıİΝ ȩȜȠȣȢΝ ĲȠȣȢΝ ĲȠȝİȓȢΝ țαȚΝ ȐȟȠȞİȢΝ

ȠȝαįȠπȠȚȘȝȑȞȠȣȢΝțαȚΝȝȘ,ΝțȐȞȠȞĲαȢΝİπȚȜİțĲȚțȑȢΝțαȚΝİπȚȜİȖȝȑȞİȢ,ΝπαȡİȝȕȐıİȚȢΝțαȚΝ

İπİȝȕȐıİȚȢέ   
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ǲȞαΝİȟȓıȠȣΝıȘȝαȞĲȚțȩΝșȑȝαΝĲȠȣΝȠπȠȓȠȣΝȘΝπȡȠıȑȖȖȚıȘΝȝπȠȡİȓΝȞαΝȖȓȞİȚΝαπȩΝ

įȚȐĳȠȡİȢΝ țαĲİȣșȪȞıİȚȢΝ țαȚΝ ȝİΝ įȚαĳȠȡİĲȚțȩΝ πȐȞĲαΝ απȠĲȑȜİıȝα, αȞȐȜȠȖαΝ απȩΝ ĲȠΝ

ȕȐșȠȢΝ ĲȘȢΝ πȡȠıȑȖȖȚıȘȢ,Ν İȓȞαȚΝ ȠȚΝ ıĲαșİȡȑȢΝ İȖțαĲαıĲȐıİȚȢΝ țαȚΝ ĲȠΝ İĳαȡȝȠȗȩȝİȞȠΝ

țαĲȐΝπİȡȓπĲȦıȘΝțαȚΝαȞȐȖțȘ, İțȐıĲȠĲİΝıȪıĲȘȝαΝȝİĲαĳȠȡȫȞΝțαȚΝȝİĲαțȚȞȒıİȦȞΝπȠȣΝ

ȣȚȠșİĲİȓĲαȚΝ țȐșİΝ ĳȠȡȐ, ȖȚαΝ ȞαΝ ȚțαȞȠπȠȚȠȪȞĲαȚΝ ȠȚΝ απαȚĲȒıİȚȢ țαȚΝ ȠȚΝ αȞȐȖțİȢ ĲȠȣΝ

ĳȠȡȑα ȒΝȠĲȚįȒπȠĲİΝȐȜȜȠȣ ıȣȖțȡȠĲȘȝȑȞȠȣΝıȤȒȝαĲȠȢ,Ν ĲαΝȠπȠȓαΝıȣȞįȑȠȞĲαȚΝȐȝİıαΝ

ȝİΝĲȘȞΝțαĲαȞȐȜȦıȘΝπȐıȘȢΝĳȪıİȦȢΝİȞȑȡȖİȚαȢ.  

ΓǼȃǿȀǹΝȆǼȇǿΝȀǹȉǹȃǹȁȍȈǾȈ 

ǾΝțαĲαȞȐȜȦıȘΝİȞȑȡȖİȚαȢ, ȦȢ ȝȑıȠΝȖȚα, ĲȘȞΝțȐȜȣȥȘΝȕαıȚțȫȞΝαȞαȖțȫȞΝĲȦȞΝ

ȤȡȘıĲȫȞΝ ȝȚαȢΝ İȖțαĲȐıĲαıȘȢ,Ν ĲȘȞΝ İȟαıĳȐȜȚıȘΝ İȞȩȢΝ İπȚπȑįȠȣΝ αȞȑıİȦȞ, ĲȘȞΝ

παȡȠȤȒΝ ȣπȘȡİıȚȫȞ, ĲȘȞΝ παȡαȖȦȖȒΝ πȡȠȧȩȞĲȦȞ,Ν ĲȘȞΝ İȟȣπȘȡȑĲȘıȘΝ ȜȠȚπȫȞΝ

απαȚĲȒıİȦȞ,Ν αȞȐȜȠȖαΝ ĲȘȢΝ ȝȠȡĳȒȢΝ ĲȠȣΝ İȟİĲαȗȩȝİȞȠȣΝ ĳȠȡȑα,Ν πȡȠıįȚȠȡȓȗİĲαȚΝ

ıȣȞȠȜȚțȐΝ απȩΝ ĲȘΝ ȗȒĲȘıȘΝ ȖȚαΝ ĲȘȞΝ țȐȜȣȥȘΝ αȣĲȫȞ,Ν ıİΝ ıȣȞįȣαıȝȩΝ ȝİΝ ĲȠȞΝ

ȤȡȘıȚȝȠπȠȚȠȪȝİȞȠΝİȟȠπȜȚıȝȩΝțαȚΝĲȠΝȕαșȝȩΝȤȡȒıȘȢΝĲȠȣέΝǼπȠȝȑȞȦȢΝȖȓȞİĲαȚΝİȪțȠȜαΝ

țαĲαȞȠȘĲȩΝȩĲȚΝȘΝțαĲαȞȐȜȦıȘΝİȞȑȡȖİȚαȢ,ΝțαșȫȢ țαȚΝȘΝįȚȐȡșȡȦıȒΝĲȘȢΝαȞȐΝțαȪıȚȝȠΝ

țαȚΝαȞȐΝĲȠȝȑα, απȠĲİȜİȓΝȚįȚαȓĲİȡα ıȘȝαȞĲȚțȩΝȝȑȖİșȠȢ,ΝıİΝțȐșİΝπİȡȓπĲȦıȘΝȤȡȒıȘȢ,Ν

αȜȜȐΝ țαȚΝ ıİΝ țȐșİΝ İȣȡȪĲİȡȘΝ įȚȐıĲαıȘ,Ν İπȚπȑįȠȣΝ ȠȞĲȩĲȘĲαȢ,Ν İπȚȤİȓȡȘıȘȢ,Ν ǹήǺ,Ν

țȠȚȞȩĲȘĲαȢ,ΝπİȡȚĳȑȡİȚαȢΝțέȐέ 

ȂİĲȐΝ ĲȠȞΝ πȡȠıįȚȠȡȚıȝȩΝ ĲȘȢΝ țαĲαȞȐȜȦıȘȢΝ ĲȘȢΝ İȞȑȡȖİȚαȢ, ȑπİĲαȚΝ ȠΝ

ȣπȠȜȠȖȚıȝȩȢΝ ĲȘȢ,Ν ȠΝ ȠπȠȓȠȢΝ πȡȠțİȚȝȑȞȠȣΝ ȞαΝ ȖȓȞİȚΝ αȞαȜȣĲȚțȩȢ,Ν απαȚĲİȓĲαȚΝ Ș 

İĳαȡȝȠȖȒΝȝİșȠįȠȜȠȖȓαȢ, πȠȣΝșαΝπİȡȚȜαȝȕȐȞİȚΝȠπȦıįȒπȠĲİ,Ν ĲȠȞΝțαșȠȡȚıȝȩΝĲȦȞΝ

İȟİĲαȗȩȝİȞȦȞΝ ĲȠȝȑȦȞ, ĲȘȞΝ πİȡαȚĲȑȡȦΝ αȞȐȜȣıȘΝ ĲȦȞΝ ĲȠȝȑȦȞ, ıİΝ

įȡαıĲȘȡȚȩĲȘĲİȢήȤȡȒıİȚȢ, ȩπȠȣΝ ıȣȝȕαȓȞİȚΝ ȘΝ țαĲαȞȐȜȦıȘ, ĲȠȞΝ πİȡαȚĲȑȡȦΝ

πȡȠıįȚȠȡȚıȝȩΝ ĲȦȞΝ παȡαȝȑĲȡȦȞ, πȠȣΝ πİȡȚȖȡȐĳȠȣȞΝ ĲȚȢΝ įȡαıĲȘȡȚȩĲȘĲİȢήȤȡȒıİȚȢ, 

πȠȣΝ țαșȠȡȓıĲȘțαȞ, țαȚΝ ĲȑȜȠȢ, ĲȘΝ įȚαȝȩȡĳȦıȘΝ țαȚΝ İĳαȡȝȠȖȒΝ ıȣȖțİțȡȚȝȑȞȦȞΝ

ȝȠȞĲȑȜȦȞΝ πȠȣΝ șαΝ ȣȜȠπȠȚȒıȠȣȞΝ ĲȠȞΝ ȣπȠȜȠȖȚıȝȩΝ ĲȘȢΝ țαĲαȞȐȜȦıȘȢΝ ıȣȞȠȜȚțȐΝ

ıȪȝĳȦȞαΝȝİΝĲȚȢΝȣπȩȥȘΝπȡȠıįȚȠȡȚıĲȚțȑȢΝπαȡαȝȑĲȡȠȣȢ. 

ǼπȚπȜȑȠȞ,ΝȖȚαΝȞαΝȖȓȞİȚΝțαȚΝαȞȐȜȣıȘΝĲȘȢΝĲİȜȚțȒȢΝțαĲαȞȐȜȦıȘȢΝıİΝİπȚȝȑȡȠȣȢΝ

ȤȡȒıİȚȢΝήΝįȡαıĲȘȡȚȩĲȘĲİȢ,ΝıȪȝĳȦȞαΝπȐȞĲαΝȝİΝĲȠȣȢΝȕαıȚțȠȪȢΝĲȠȝİȓȢ,ΝȠȚΝȠπȠȓȠȚΝįİȞΝ



ΆȜȜİȢΝȂȑșȠįȠȚΝȁȠȚπȫȞΝ
 ǻȡαıĲȘȡȚȠĲȒĲȦȞ
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įȚαĳȠȡȠπȠȚȠȪȞĲαȚΝ απȩΝ țαĲȘȖȠȡȓαΝ ıİΝ țαĲȘȖȠȡȓα,Ν απαȚĲİȓĲαȚΝ ȞαΝ ȜȘĳșİȓΝ ȣπȩȥȘΝ ĲȠΝ

ȖİȖȠȞȩȢΝȩĲȚΝıİΝțȐșİΝĲȠȝȑαΝİȓȞαȚΝȠȡȚıȝȑȞȠȚ ȣπȠ-ĲȠȝİȓȢΝțαȚΝĲİȜȚțȑȢΝȤȡȒıİȚȢ, ȝİΝĲȡȩπȠΝ

ĲȑĲȠȚȠΝȫıĲİ,Ν ȞαΝαȞĲȚıĲȠȚȤȠȪȞ, ıİΝțȠȚȞȑȢΝȠȝαįȠπȠȚȘȝȑȞİȢΝ İȚįȚțȑȢΝțαȚΝ ȖİȞȚțȑȢ ȒήțαȚΝ

ȠȚțȠȞȠȝȚțȑȢΝ απαȚĲȒıİȚȢ, ȞαΝ αȞĲȚıĲȠȚȤȠȪȞΝ ıİΝ παȡαπȜȒıȚİȢΝ ıȣȝπİȡȚĳȠȡȑȢ,Ν țαșȫȢΝ

țαȚΝ ȞαΝ țαȜȪπĲȠȣȞΝ ıĲȠΝ ȝȑȖȚıĲȠΝ įȣȞαĲȩΝ ȕαșȝȩΝ ĲȘȞΝ țαĲαȞȐȜȦıȘΝ İȞȑȡȖİȚαȢΝ İȞȩȢΝ

ĲȠȝȑαΝήΝȣπȠ-ĲȠȝȑα,ΝĲȠȣ İȟİĲαȗȩȝİȞȠȣΝπȐȞĲαΝĳȠȡȑα. 

ǼȆǿΝȈȉǹΘǼȇȍȃΝǼΓȀǹȉǹȈȉǹȈǼȍȃ ǹήǺ 

ȈĲȠΝșȑȝαΝ ĲȦȞΝıĲαșİȡȫȞΝ İȖțαĲαıĲȐıİȦȞ ıİΝȝȚαΝǹήǺ, İȓȞαȚΝ ȖİȖȠȞȩȢ,Ν ȩπȦȢΝ

țαȚΝȖȚαΝĲȠΝıȪȞȠȜȠΝΥıİΝπȠıȠıĲȩΝȐȞȦΝĲȠȣΝ90Φ,ΝȩĲȚ ȩȜİȢΝȠȚΝıĲαșİȡȑȢΝİȖțαĲαıĲȐıİȚȢΝ

İȓȞαȚΝ πȡȠȨπȐȡȤȠȣıİȢ, ȠπȩĲİΝ İȐȞΝ ȠΝ ıĲȩȤȠȢΝ İȓȞαȚ ȞαΝ ȖȓȞİȚΝ ȝȚαΝ ȡİαȜȚıĲȚțȒ 

πȡȠıπȐșİȚα, șαΝπȡȑπİȚΝȞαΝπȡȠȘȖȘșİȓ İȞİȡȖİȚαțȒΝȝİȜȑĲȘ, ȖȚαΝțȐșİΝİȖțαĲȐıĲαıȘΝȝİΝ

ĲαΝ πȡȠȕȜİπȩȝİȞαΝ ĲȘȢΝ țαĲαȜȜȘȜȩĲİȡȘȢΝ ȝİșȠįȠȜȠȖȓαȢ, ȫıĲİΝ ȞαΝ ȣπȐȡȤİȚΝ ȝȚαΝ

ȠȜȠțȜȘȡȦȝȑȞȘΝ ȐπȠȥȘΝ țαȚΝ ȝȚαΝ αĳİĲȘȡȓα, ȖȚαΝ ĲȘȞΝ ȚțαȞȠπȠȓȘıȘΝ ĲȘȢΝ πİȡİĲαȓȡȦΝ

παȡαțȠȜȠȪșȘıȘȢΝ țαȚΝ ıȣȝȝİĲȠȤȒȢΝ ıĲȠΝ πȡȩȖȡαȝȝα, πȠȣΝ șαΝ ȠįȘȖȒıİȚΝ απȩΝ ĲȘȞΝ

ȤαȡĲȠȖȡȐĳȘıȘΝıĲȘȞΝȠȣįİĲİȡȩĲȘĲαΝȒΝıĲȠΝπȜȑȠȞΝİĳȚțĲȩΝțαĲȐΝπİȡȓπĲȦıȘΝİπȓπİįȠέ 

ǲȞαȢΝαπȩΝĲȠȣȢΝπȚȠΝıȘȝαȞĲȚțȠȪȢΝπȣȜȫȞİȢΝπαȡαȖȦȖȒȢΝİțπȠȝπȫȞΝαİȡȓȦȞ, 

ȩπȦȢΝ ȟİțȐșαȡαΝ ȑȤİȚΝ įȚαπȚıĲȦșİȓ,Ν İȓȞαȚΝ ȘΝ țαĲαȞȐȜȦıȘΝ ĲȘȢΝ İȞȑȡȖİȚαȢ, ȠΝ

ȣπȠȜȠȖȚıȝȩȢΝĲȘȢΝȠπȠȓαȢΝαπαȚĲİȓΝĲȘȞΝİțĲȓȝȘıȘΝİȞȩȢΝȝİȖȐȜȠȣΝαȡȚșȝȠȪΝπαȡαȝȑĲȡȦȞ, 

πȠȣΝ ıİΝ țȐπȠȚİȢΝ πİȡȚπĲȫıİȚȢΝ ȠȚΝ ĲȚȝȑȢΝ ĲȦȞΝ παȡαȝȑĲȡȦȞΝ αȣĲȫȞΝ İȓȞαȚΝ țαȜȐΝ

ĲİțȝȘȡȚȦȝȑȞİȢ,ΝİȞȫΝıİΝȐȜȜİȢΝșαΝπȡȑπİȚΝȞαΝȣȚȠșİĲȘșȠȪȞΝȠȡȚıȝȑȞİȢΝπαȡαįȠȤȑȢέ 

ΓİȞȚțȐ,ΝȠΝȣπȠȜȠȖȚıȝȩȢΝĲȦȞΝİțπȠȝπȫȞΝȖȚα ȑȞαΝțĲȓȡȚȠΝΥİȖțαĲȐıĲαıȘΦΝȖȓȞİĲαȚΝ

απȩ, ĲȘΝȤȡȒıȘΝĲȘȢΝȘȜİțĲȡȚțȒȢΝİȞȑȡȖİȚαȢ, ȩπȠȣΝȖȚαΝĲȠȞΝαțȡȚȕȒΝȣπȠȜȠȖȚıȝȩ, πȡȑπİȚΝ

ȞαΝİȓȞαȚΝȖȞȦıĲȩȢ, ȠΝȕαșȝȩȢΝαπȩįȠıȘȢΝĲȠȣΝıȣıĲȒȝαĲȠȢΝπαȡαȖȦȖȒȢ,ΝĲȠΝțαȪıȚȝȠ, 

πȠȣΝȤȡȘıȚȝȠπȠȚİȓĲαȚΝȖȚαΝĲȘȞΝπαȡαȖȦȖȒΝĲȘȢΝțαȚΝĲȘȞΝȐİȡȖȠΝȘȜİțĲȡȚțȒΝİȞȑȡȖİȚα, πȠȣΝ

țαĲαȞαȜȫȞİĲαȚΝȖȚαΝĲȘ ȝİĲαĳȠȡȐΝĲȠȣΝȡİȪȝαĲȠȢ, απȩΝĲȠΝıȘȝİȓȠΝπαȡαȖȦȖȒȢΝĲȠȣ, ıĲȠΝ

țĲȓȡȚȠέΝǹπȩΝĲȘȞΝțαȪıȘΝĲȘȢΝπȡȫĲȘȢΝȪȜȘȢ, ȖȚαΝĲȘȞΝțȐȜȣȥȘΝαȞαȖțȫȞΝșȑȡȝαȞıȘȢ,ΝĲȠΝ

țαȪıȚȝȠ, πȠȣΝ ȤȡȘıȚȝȠπȠȚİȓĲαȚΝ ȖȚαΝ ĲȘȞΝ παȡαȖȦȖȒΝ șİȡȝȩĲȘĲαȢΝ țαȚΝ ȠΝ ȕαșȝȩȢΝ

απȩįȠıȘȢΝ ĲȠȣΝ ıȣıĲȒȝαĲȠȢέΝ ǹπȩΝ ĲȘȞΝ țαĲαıțİȣȒΝ țαȚΝ ĲȘΝ ȤȡȒıȘΝ ĲȦȞΝ ȣȜȚțȫȞ, πȠȣΝ

țαĲαıțİȣȐıĲȘțİΝĲȠΝțĲȓȡȚȠέ ǻİįȠȝȑȞȘȢ įİ ĲȘȢΝĲȡȑȤȠȣıαȢΝįȣıȤȑȡİȚαȢ, απȠįİȚțȞȪİĲαȚΝ

ȚįȚαȓĲİȡα įȪıțȠȜȠΝ ȞαΝ İĳαȡȝȠıĲİȓΝ ıĲȠΝ ȐȝİıȠΝ ȝȑȜȜȠȞ,Ν ȑȞαΝπȡȩȖȡαȝȝαΝ ȕİȜĲȓȦıȘȢΝ

ĲȘȢΝİȞİȡȖİȚαțȒȢΝțαĲȐıĲαıȘȢ πȐȞȦΝıİΝαȣĲȐ,ΝȝİΝȝİĲȡȒıȚȝαΝșİĲȚțȐ απȠĲİȜȑıȝαĲαέΝ 
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ȂǼΘȅǻȅȁȅΓǿǼȈΝ& ǼȀȆȅȂȆǼȈ ȈȊȂΦȍȃǹΝȂǼΝȉǾȃΝǿȈȋȊȅȊȈǹΝȃȅȂȅΘǼȈǿǹΝ 

ȈȪȝĳȦȞαΝȝİΝ ĲȘȞΝ ȚıȤȪȠȣıαΝȞȠȝȠșİıȓα,ΝțȐșİΝİȖțαĲȐıĲαıȘΝțαĲαĲȐııİĲαȚ ıİΝ

ȝȚαΝ απȩΝ ĲȚȢΝ αțȩȜȠȣșİȢΝ țαĲȘȖȠȡȓİȢ,Ν ǹ,Ν ǺΝ țαȚΝ Γ,Ν ȩĲαȞΝ αȞĲȓıĲȠȚȤα,Ν İȐȞΝ ȠȚΝ ȝȑıİȢΝ

İπαȜȘșİȣȝȑȞİȢΝ İĲȒıȚİȢΝ İțπȠȝπȑȢ, ĲȘȢΝ αȝȑıȦȢΝ πȡȠȘȖȠȪȝİȞȘȢΝ ĲȘȢΝ ĲȡȑȤȠȣıαȢΝ

πİȡȚȩįȠȣΝİȝπȠȡȓαȢ,ΝİȟαȚȡȠȣȝȑȞȠȣΝĲȠȣΝση2 πȠȣΝπȡȠȑȡȤİĲαȚΝαπȩΝȕȚȠȝȐȗαΝțαȚΝπȡȚȞΝ

απȩΝ ĲȘȞΝαĳαȓȡİıȘΝ ĲȠȣΝȝİĲαĳİȡȩȝİȞȠȣΝση2,Ν İȓȞαȚΝ ȖȚαΝ ĲȘȞΝǹ, ȓıİȢΝȒΝ ȤαȝȘȜȩĲİȡİȢΝ

απȩΝ εί.ίίίΝ ĲȩȞȠȣȢΝ ση2(e),Ν ȖȚαΝ ĲȘ Ǻ,Ν απȩΝ ĲȘȞΝ ǹΝ ȑȦȢΝ ȓıİȢΝ ȒΝ ȤαȝȘȜȩĲİȡİȢΝ απȩΝ

είίέίίίΝĲȩȞȠȣȢΝση2(e) țαȚΝȖȚαΝĲȘΝΓ,ΝαπȩΝĲȘΝǺΝțαȚΝπȐȞȦ.98 

ǾΝ İπȚȜȠȖȒΝ ĲȘȢΝ ȝİșȠįȠȜȠȖȓαȢΝ παȡαțȠȜȠȪșȘıȘȢ ĲȦȞΝ İțπȠȝπȫȞΝ ȝȚαȢΝ

İȖțαĲȐıĲαıȘȢ,Ν ȖȓȞİĲαȚΝ απȩΝ ĲȠΝ ĳȠȡȑαΝ İțȝİĲȐȜȜİȣıȘȢ,Ν ȠΝ ȠπȠȓȠȢ İπȚȜȑȖİȚΝ ȞαΝ

İĳαȡȝȩıİȚ, İȓĲİΝȝİșȠįȠȜȠȖȓαΝȕαıȚȗȩȝİȞȘΝıİΝȣπȠȜȠȖȚıȝȠȪȢ, İȓĲİΝıİΝȝİĲȡȒıİȚȢ,ΝȝİΝ

ĲȘȞΝİπȚĳȪȜαȟȘΝĲȦȞΝİȚįȚțȫȞΝįȚαĲȐȟİȦȞΝĲȠȣΝțαȞȠȞȚıȝȠȪέ  

ǾΝ ȕαıȚȗȩȝİȞȘΝ ıİΝ ȣπȠȜȠȖȚıȝȠȪȢΝ ȝİșȠįȠȜȠȖȓαΝ ıȣȞȓıĲαĲαȚ, ıĲȠȞΝ

πȡȠıįȚȠȡȚıȝȩΝ ĲȦȞΝ İțπȠȝπȫȞΝ απȩΝ ȡȠȑȢΝ πȘȖȒȢ, ȝİΝ ȕȐıȘΝ įİįȠȝȑȞαΝ

įȡαıĲȘȡȚȩĲȘĲαȢ, πȠȣΝ ȜαȝȕȐȞȠȞĲαȚΝ ȝİΝ ĲȘΝ ȕȠȒșİȚαΝ ıȣıĲȘȝȐĲȦȞΝ ȝİĲȡȒıİȦȞΝ țαȚΝ

ıȣȝπȜȘȡȦȝαĲȚțȑȢΝπαȡαȝȑĲȡȠȣȢ, πȠȣΝπȡȠțȪπĲȠȣȞΝαπȩΝİȡȖαıĲȘȡȚαțȑȢΝαȞαȜȪıİȚȢΝ

ȒΝ πȡȠțαșȠȡȚıȝȑȞİȢΝ ĲȚȝȑȢέΝ ǾΝ İȞΝ ȜȩȖȦ ȝİșȠįȠȜȠȖȓαΝ ȝπȠȡİȓΝ ȞαΝ İĳαȡȝȠıĲİȓ, İȓĲİΝ

ȝȑıȦΝ ĲȘȢΝ ĲȣπȚțȒȢΝ ȝİșȠįȠȜȠȖȓαȢ, İȓĲİΝ ȝȑıȦΝ ĲȘȢΝ ȝİșȠįȠȜȠȖȓαȢΝ ȚıȠȗȣȖȓȠȣΝ ȝȐȗαȢ, 

πȠȣΝπȡȠȕȜȑπȠȞĲαȚΝıĲα Ȑȡșȡα 24 țαȚΝ25,ΝαȞĲȓıĲȠȚȤα.  

ǾΝ ȕαıȚȗȩȝİȞȘΝ ıİΝ ȝİĲȡȒıİȚȢΝ ȝİșȠįȠȜȠȖȓαΝ ıȣȞȓıĲαĲαȚ, ıĲȠȞΝ πȡȠıįȚȠȡȚıȝȩΝ

ĲȦȞΝİțπȠȝπȫȞΝαπȩΝȝȚαΝπȘȖȒΝȝİΝıȣȞİȤȒΝȝȑĲȡȘıȘ,ΝαĳİȞȩȢΝĲȘȢΝıȣȖțȑȞĲȡȦıȘȢΝĲȠȣΝ

αȞĲȓıĲȠȚȤȠȣΝαİȡȓȠȣΝșİȡȝȠțȘπȓȠȣΝıĲαΝαπαȑȡȚα, țαȚΝαĳİĲȑȡȠȣ,ΝĲȘȢΝȡȠȒȢΝαπαİȡȓȦȞ,Ν

ıȣȝπİȡȚȜαȝȕαȞȠȝȑȞȘȢΝ ĲȘȢΝ ȝİĲαĳȠȡȐȢΝ ση2 ȝİĲαȟȪΝ İȖțαĲαıĲȐıİȦȞ, ȩπȠȣΝ

ȝİĲȡȫȞĲαȚΝ ȘΝ ıȣȖțȑȞĲȡȦıȘΝ ση2 țαȚΝ ȘΝ ȡȠȒΝ ĲȠȣΝ ȝİĲαĳİȡȩȝİȞȠȣΝ αİȡȓȠȣέ ǼȐȞΝ ȠΝ

ĳȠȡȑαȢΝ İțȝİĲȐȜȜİȣıȘȢΝ įİȞΝ İπȚȜȑȟİȚΝ ȝİșȠįȠȜȠȖȓαΝ ȕαıȚȗȩȝİȞȘΝ ıİΝ ȝİĲȡȒıİȚȢ,Ν

İπȚȜȑȖİȚΝ ĲȘΝ ȝİșȠįȠȜȠȖȓαΝ πȠȣΝ απαȚĲİȓĲαȚΝ απȩΝ ĲȠΝ αȞĲȓıĲȠȚȤȠΝ ĲȝȒȝαΝ ĲȠȣΝ

παȡαȡĲȒȝαĲȠȢΝ IV,Ν İțĲȩȢΝ İȐȞΝ πȡȠıțȠȝȓıİȚΝ ıĲȚȢΝ αȡȝȩįȚİȢΝ αȡȤȑȢΝ ıĲȠȚȤİȓαΝ πȠȣΝ

απȠįİȚțȞȪȠȣȞ, ȩĲȚΝȘΝȤȡȒıȘΝĲȘȢΝİȞΝȜȩȖȦΝȝİșȠįȠȜȠȖȓαȢ, įİȞΝİȓȞαȚΝĲİȤȞȚțȐΝİĳȚțĲȒΝȒΝ

                                            
98 ȀαȞȠȞȚıȝȩȢΝ ΥǼǼΦΝ ȝİΝ αȡȚșέΝ ζί1ήβί1β,Ν ȖȚαΝ ĲȘȞΝ παȡαțȠȜȠȪșȘıȘΝ țαȚΝ ȣπȠȕȠȜȒΝ İțșȑıİȦȞΝ

ıȤİĲȚțȐΝȝİΝĲȚȢΝİțπȠȝπȑȢΝαİȡȓȦȞΝșİȡȝȠțȘπȓȠȣΝțαĲ‘ΝİĳαȡȝȠȖȒΝĲȘȢΝȠįȘȖȓαȢΝβίίγήθηήǼȀ, 21/6/2012. 
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ıȣȞİπȐȖİĲαȚΝαįȚțαȚȠȜȩȖȘĲȠΝțȩıĲȠȢΝȒΝȩĲȚΝȐȜȜȘΝȝİșȠįȠȜȠȖȓα, ȠįȘȖİȓΝıİΝȝİȖαȜȪĲİȡȘΝ

ıȣȞȠȜȚțȒΝαțȡȓȕİȚαΝĲȦȞΝįİįȠȝȑȞȦȞΝȖȚαΝĲȚȢΝİțπȠȝπȑȢέ  

ǺȐıİȚΝ ĲȘȢΝ ĲȣπȚțȒȢΝ ȝİșȠįȠȜȠȖȓαȢ,Ν ȠΝ ĳȠȡȑαȢΝ İțȝİĲȐȜȜİȣıȘȢΝ ȣπȠȜȠȖȓȗİȚΝ ĲȚȢΝ

İțπȠȝπȑȢΝ țαȪıȘȢΝ αȞȐΝ ȡȠȒΝ πȘȖȒȢ,Ν πȠȜȜαπȜαıȚȐȗȠȞĲαȢΝ ĲαΝ įİįȠȝȑȞαΝ

įȡαıĲȘȡȚȩĲȘĲαȢ, πȠȣΝ ıȤİĲȓȗȠȞĲαȚΝ ȝİΝ ĲȘȞΝ πȠıȩĲȘĲαΝ țαȚȩȝİȞȦȞΝ țαȣıȓȝȦȞ,Ν

İțĳȡαȗȩȝİȞαΝıİΝterajoules (TJ), ȝİΝȕȐıȘΝĲȘȞΝțαĲȫĲİȡȘΝșİȡȝȠȖȩȞȠΝįȪȞαȝȘΝΥζσVΦ,Ν

İπȓΝ ĲȠȞΝ αȞĲȓıĲȠȚȤȠΝ ıȣȞĲİȜİıĲȒΝ İțπȠȝπȫȞ,Ν İțĳȡαȗȩȝİȞȠΝ ıİΝ ĲȩȞȠȣȢΝ ση2 αȞȐΝ

terajoule (tCO2ήTJΦ,Ν ȩπȦȢΝıȣȞȐįİȚΝȝİΝ ĲȘΝ ȤȡȒıȘΝ ĲȘȢΝζσV,Ν țαȚΝ İπȓΝ ĲȠȞΝαȞĲȓıĲȠȚȤȠΝ

ıȣȞĲİȜİıĲȒΝ ȠȟİȓįȦıȘȢ ΥȘ αȡȝȩįȚαΝ αȡȤȒΝ ȝπȠȡİȓΝ ȞαΝ İπȚĲȡȑȥİȚΝ ĲȘΝ ȤȡȒıȘΝ

ıȣȞĲİȜİıĲȫȞΝİțπȠȝπȫȞΝȖȚαΝțαȪıȚȝαΝİțĳȡαȗȩȝİȞȦȞΝıİΝtση2ήtΝȒΝtση2/Nm3). 

ȅΝ ĳȠȡȑαȢΝ İțȝİĲȐȜȜİȣıȘȢ, πȡȠıįȚȠȡȓȗİȚΝ ĲȚȢΝ İĲȒıȚİȢΝ İțπȠȝπȑȢΝ ȝȚαȢΝ πȘȖȒȢΝ

İțπȠȝπȫȞ, țαĲȐΝĲȘȞΝπİȡȓȠįȠΝαȞαĳȠȡȐȢ,ΝαșȡȠȓȗȠȞĲαȢΝıĲȘΝįȚȐȡțİȚαΝĲȘȢΝπİȡȚȩįȠȣΝ

αȞαĳȠȡȐȢ, ȩȜİȢΝ ĲȚȢΝ ȦȡȚαȓİȢΝ ĲȚȝȑȢΝ ĲȘȢΝ ȝİĲȡȠȪȝİȞȘȢΝ ıȣȖțȑȞĲȡȦıȘȢΝ αİȡȓȦȞΝ

șİȡȝȠțȘπȓȠȣ,ΝπȠȜȜαπȜαıȚαıȝȑȞİȢΝİπȓΝĲȚȢΝȦȡȚαȓİȢΝĲȚȝȑȢΝĲȘȢΝȡȠȒȢΝαπαİȡȓȦȞ,ΝȩπȠȣΝ

ȠȚΝȦȡȚαȓİȢΝ ĲȚȝȑȢΝαπȠĲİȜȠȪȞΝ ĲȠȞΝȝȑıȠΝȩȡȠΝ ĲȠȣΝıȣȞȩȜȠȣΝ ĲȦȞΝαπȠĲİȜİıȝȐĲȦȞΝ ĲȦȞΝ

αĲȠȝȚțȫȞΝ ȝİĲȡȒıİȦȞΝ ĲȘȢΝ αȞĲȓıĲȠȚȤȘȢΝ ȫȡαȢΝ ȜİȚĲȠȣȡȖȓαȢέ ȈĲȘȞΝ πİȡȓπĲȦıȘΝ ĲȦȞΝ

İțπȠȝπȫȞΝ ση2, πȡȠıįȚȠȡȓȗȠȞĲαȚ İĲȘıȓȦȢΝ ȕȐıİȚΝ ĲȘȢΝ İȟȓıȦıȘȢΝ 1Ν ĲȠȣΝ

παȡαȡĲȒȝαĲȠȢΝVIIIέ ȀαĲȐΝπİȡȓπĲȦıȘ,ΝπȡȠıįȚȠȡȓȗȠȞĲαȚΝȤȦȡȚıĲȐΝȠȚΝπȠıȩĲȘĲİȢΝση2 

πȠȣΝπȡȠȑȡȤȠȞĲαȚΝ απȩΝȕȚȠȝȐȗα,Ν ȤȡȘıȚȝȠπȠȚȫȞĲαȢΝȕαıȚȗȩȝİȞİȢΝıİΝ ȣπȠȜȠȖȚıȝȠȪȢΝ

ȝİșȠįȠȜȠȖȓİȢΝ παȡαțȠȜȠȪșȘıȘȢ,Ν țαȚΝ αĳαȚȡȫȞĲαȢΝ αȣĲȑȢΝ απȩΝ ĲȠΝ ıȪȞȠȜȠΝ ĲȦȞΝ

ȝİĲȡȠȪȝİȞȦȞΝİțπȠȝπȫȞΝση2. 
99 

ȈȊȈȉǾȂǹΝȂǼȉǹΦȅȇȍȃΝȀǹǿΝȂǼȉǹȀǿȃǾȈǼȍȃ 

ǾΝ İπȩȝİȞȘΝ țαȚ İπȚπȜȑȠȞ ıȘȝαȞĲȚțȒΝ țαȚΝ İȟȓıȠȣΝ İπȚȕαȡȣȞĲȚțȒΝ ȝİΝ ĲȘȞΝ

πȡȠȘȖȠȪȝİȞȘΝ țαĲȘȖȠȡȓα,Ν İȓȞαȚΝ ĲȠΝ ıȪıĲȘȝαΝ ȝİĲαĳȠȡȫȞ,Ν ȝİĲαțȚȞȒıİȦȞΝ țαȚΝ

İȟȣπȘȡȑĲȘıȘȢ,Ν ĲȠΝ ȠπȠȓȠΝ țαĲαȜαȝȕȐȞİȚΝ ȝİȖȐȜȠΝ țȠȝȝȐĲȚΝ ĲȘȢ πȓĲαȢ,Ν πȠȣΝ

αȞĲȚπȡȠıȦπİȪİȚΝ ĲȘȞΝπαȡαȖȦȖȒΝĲȦȞ İțπȠȝπȫȞ, πȠȣΝπȡȠȑȡȤȠȞĲαȚΝαπȩΝĲȘΝȤȡȒıȘΝ

țαȚΝ İțȝİĲȐȜȜİȣıȘΝ παȞĲȩȢΝ İȓįȠȣȢΝ ȠȤȘȝȐĲȦȞΝ țαȚΝ ıȣȞαĳȫȞΝ ȝȘȤαȞȘȝȐĲȦȞ,Ν πȠȣΝ

απȠĲİȜȠȪȞΝ ĲȠȞΝ απαȡαȓĲȘĲȠΝ ıĲȩȜȠΝ ȖȚαΝ ĲȘΝ ȜİȚĲȠȣȡȖȓα,Ν ĲȘȞΝ İȟȣπȘȡȑĲȘıȘΝ țαȚΝ ĲȘȞΝ

αȞȐπĲȣȟȘΝȠπȠȚȠȣįȒπȠĲİΝȠȡȖαȞȚıȝȠȪΝțαȚΝįȘΝȝȚαȢΝǹήǺέ 

                                            
99 ȀαȞȠȞȚıȝȩȢ (ǼǼ) ȝİ αȡȚș. 601/2012. 
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ȉȠΝșȑȝαΝαπȠĲİȜİȓΝαπȩΝȝȩȞȠΝĲȠȣΝȑȞαΝπİįȓȠΝİȚįȚțȒȢΝȝİȜȑĲȘȢ, ĲȠȣΝȠπȠȓȠȣΝțαȚΝ

αȣĲȠȪΝİπȓıȘȢΝȘΝπȡȠıȑȖȖȚıȘ, ȝπȠȡİȓΝȞαΝȖȓȞİȚΝαπȩΝįȚȐĳȠȡİȢΝȠπĲȚțȑȢΝȖȦȞȓİȢ țαȚΝȝİΝ

įȚαĳȠȡİĲȚțȒΝαȞȐȜȣıȘ, αȞȐȜȠȖαΝȝİ ĲȠΝȕȐșȠȢΝ ĲȘȢΝ İȟȑĲαıȘȢΝ țαȚΝ ĲȠȣΝıĲȩȤȠȣ πȐȞĲαΝ

ĲȠȣΝ İπȚįȚȦțȩȝİȞȠȣΝ ĲİȜȚțȠȪΝ απȠĲİȜȑıȝαĲȠȢ, ĲȦȞ ȝȑıȦȞ πȠȣΝțαĲαĲȐııȠȞĲαȚΝıĲȘȞΝ

țαĲȘȖȠȡȓαΝαȣĲȒΝțαȚΝțαĲαȞαȜȫȞȠȣȞΝİȞȑȡȖİȚαέ 

ǲĲıȚΝ ȘΝ ȑțĲαıȘΝ ĲȘȢΝπȡȠıȑȖȖȚıȘȢΝ ȖȚαΝ ĲȘȞΝ ȣπȩȥȘΝ țαĲȘȖȠȡȓαΝ șαΝπİȡȚȠȡȚıĲİȓΝ

ıĲȘȞΝ παȡȠȪıα, ıĲȘȞΝ πȡȩĲαıȘΝ țαĲȘȖȠȡȚȠπȠȓȘıȘȢΝ ȖȚαΝ ĲαΝ įİįȠȝȑȞαΝ ȝȚαȢΝ ǹήǺ,Ν

İȟİĲαȗȩȝİȞȠΝ ȦȢΝ ȟİȤȦȡȚıĲȩΝ țαȚΝ ȝİȝȠȞȦȝȑȞȠΝ țȠȝȝȐĲȚ țαȚΝ ȦȢΝ πȡȠȢΝ ĲȠȞΝ ĲȡȩπȠΝ

țαĲαȖȡαĳȒȢΝĲȦȞΝįİįȠȝȑȞȦȞΝțαȚΝαπȠĲȪπȦıȘȢΝĲȦȞΝıȣȞȠȜȚțȫȞΝțαĲαȞαȜȫıİȦȞΝțαȚΝ

ĲȠȣΝȚıȠįȣȞȐȝȠȣΝĲȦȞέ  

ȀαĲȘγȠȡȓİȢΝȅȤȘȝȐĲωȞ țαȚΝȈȣȞαĳȫȞ ȂİıȫȞ 

ȅȚΝ ȕαıȚțȑȢΝ țαĲȘȖȠȡȓİȢΝ ĲȦȞΝ ȠȤȘȝȐĲȦȞΝ ȒΝ ĲȦȞΝ įȚαĳȩȡȦȞΝ ȠȝȠİȚįȫȞΝ

ȝȘȤαȞȘȝȐĲȦȞ, πȠȣΝ απαȡĲȓȗȠȣȞΝ ȑȞαΝ ȠȡȖαȞȦȝȑȞȠΝ ıȪıĲȘȝαΝ ȝİĲαĳȠȡȫȞΝ țαȚΝ

ȝİĲαțȚȞȒıİȦȞ ȝȚαȢΝ ǹήǺ,Ν įȚαțȡȓȞȠȞĲαȚΝ απȩΝ ĲȘȞΝ İπȚȜİȤșİȓıαΝ țαĲȘȖȠȡȚȠπȠȓȘıȘΝ țαȚ 

İȓȞαȚΝȠȚΝαțȩȜȠȣșİȢκ 

ǹȞΝ ȘΝ țαĲȘȖȠȡȚȠπȠȓȘıȘΝ ȖȓȞİȚΝ ȝİΝ ȕȐıȘΝ ĲȘȞΝ πȡȩĲαıȘΝ ĲȘȢΝ țȪȡȚαȢΝ

įȡαıĲȘȡȚȩĲȘĲαȢ,Ν ĲȩĲİΝ ȘΝ țαĲαȞȠȝȒΝ ĲȠȣΝ ıĲȩȜȠȣΝ țαȚΝ ȘΝ İȟȑĲαıȘΝ șαΝ ȖȓȞİĲαȚΝ αȞȐΝ

įȡαıĲȘȡȚȩĲȘĲαΝțαȚΝıȪȝĳȦȞαΝȝİΝĲȘȞΝȚıȤȪȠȣıαΝțαĲȐΝπİȡȓπĲȦıȘΝȑȞĲαȟȘ.  

 ȋȡȘıȚȝȠπȠȚȠȪȝİȞαΝȠȤȒȝαĲαΝİȞĲαȖȝȑȞαΝıĲȘΝįȡαıĲȘȡȚȩĲȘĲα. 

 ȉαΝİȞĲȩȢΝțαȚΝĲαΝıȤİĲȚȗȩȝİȞαΝȝİΝĲȘȞΝțȪȡȚαΝįȡαıĲȘȡȚȩĲȘĲαέ 

 ȉαΝ İȞĲȩȢΝ ȦȢΝ πȡȠȢΝ ĲȚȢΝ ȜȠȚπȑȢΝ İπȚȝȑȡȠȣȢΝ ȣπȠıĲȘȡȓȗȠȣıİȢΝ

įȡαıĲȘȡȚȩĲȘĲİȢ. 

ǹȞΝȘΝ țαĲȘȖȠȡȚȠπȠȓȘıȘΝ ȖȓȞİȚΝȝİΝȕȐıȘΝ ĲȠΝıȪȞȠȜȠΝ ĲȠȣΝıĲȩȜȠȣΝ ĲȘȢΝǹήǺ,Ν ĲȩĲİΝ

İπȚȜȑȖİĲαȚΝ ȠȝαįȠπȠȓȘıȘΝ ȝİΝ ȕȐıȘ, İȓĲİΝ ĲȠΝ ȡȩȜȠ, İȓĲİΝ ĲȘȞΝ țαĲȘȖȠȡȓα, ȒΝ ĲȘΝ ȤȡȒıȘ,Ν

ȫıĲİΝȞαΝȣπȐȡȤİȚΝıȤȑıȘΝπȠȣΝȞαΝįȚİȣțȠȜȪȞİȚ,ΝαĳİȞȩȢΝĲȘȞΝȠȝαįȠπȠȓȘıȘ,ΝαĳİĲȑȡȠȣΝ

ĲȘȞΝ İĳαȡȝȠȖȒΝ țȠȚȞȫȞΝ ȝȑĲȡȦȞΝ πȡȠȢΝ ȚțαȞȠπȠȓȘıȘΝ ĲȠȣΝ ĲȚșȑȝİȞȠȣΝ ıĲȩȤȠȣΝ ĲȘȢΝ

ȝİȓȦıȘȢέΝΝ 

 ǹıĳȐȜİȚαȢΝțαȚΝΦȡȠȪȡȘıȘȢέ 

 ǼȚįȚțȐΝȠȤȒȝαĲα țαȚΝȜȠȚπȐΝıȣȞαĳȒΝȝȑıα. 
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 ǼȚįȚțȒȢΝİȟȣπȘȡȑĲȘıȘȢ țαȚΝȣπȠıĲȒȡȚȟȘȢ. 

 ȅȤȒȝαĲα İȚıȩįȠȣΝțαȚΝİȟȩįȠȣΝĲȠȣΝπȡȠıȦπȚțȠȪΝΥȚįȚȦĲȚțȐΝǿȋΝțαȚΝțȠȚȞȐΦέ 

 ȉαΝİțĲȩȢΝțαȚΝĲαΝİȞĲȩȢΝȠȤȒȝαĲα,ΝȖȚαΝĲȚȢΝİȟȦĲİȡȚțȑȢΝȣπȠȤȡİȫıİȚȢΝțαȚΝĲȠΝ

țαșȘȝİȡȚȞȩΝȝȘȤαȞȠțȓȞȘĲȠΝİĳȠįȚαıĲȚțȩΝıȪıĲȘȝαέ 

 ȁȠȚπȐΝȝȑıαΝİȚįȚțȒȢΝȤȡȒıȘȢΝțαȚΝțαĲȘȖȠȡȓαȢ ΥπȠȜȜαπȜȠȪΝȡȩȜȠȣΦέ 

Ȉİ αȡțİĲȑȢΝπİȡȚπĲȫıİȚȢΝİȓȞαȚΝπȡȠĲȚȝȩĲİȡȠȢΝȑȞαȢΝıȣȞįȣαıȝȩȢΝĲȦȞΝαȞȦĲȑȡȦΝ

πİȡȚπĲȫıİȦȞ, ıȣȞȒșȦȢΝȩĲαȞΝįİȞΝȣπȐȡȤİȚΝȚįȚαȓĲİȡȘΝțαĲαȞȠȝȒΝıĲȚȢΝįȡαıĲȘȡȚȩĲȘĲİȢΝ

ȒΝ įİȞΝ ȣπȐȡȤİȚΝ ȚțαȞȩȢΝ αȡȚșȝȩȢΝ țȪȡȚȦȞΝ įȡαıĲȘȡȚȠĲȒĲȦȞ, πȠȣΝ ȞαΝ įȚİȣțȠȜȪȞȠȞĲαȚΝ

απȩΝȑȞαȞΝİȚįȚțȩΝțαȚΝıȣȖțİțȡȚȝȑȞȠΝįȚαȤȦȡȚıȝȩέ 

ȀαĲȘγȠȡȚȠπȠȓȘıȘΝțαȚΝȊπȠȜȠγȚıȝȩȢΝǼțπȠȝπȫȞΝαπȩΝȅȤȒȝαĲαΝΥțέȐέΦ 

ǾΝțαĲȘȖȠȡȚȠπȠȓȘıȘ,ΝıİΝ țȐșİΝπİȡȓπĲȦıȘ απȩΝ ĲȚȢΝαȞȦĲȑȡȦ, ĲȦȞΝȠȤȘȝȐĲȦȞΝ

țαȚΝĲȦȞΝȐȜȜȦȞΝıȣȞαĳȫȞΝȝȑıȦȞ, ȝπȠȡİȓΝȞαΝȖȓȞİȚΝαȞȐȜȠȖαΝĲȘΝȤȡȒıȘ, ĲȠȞΝĲȪπȠ,ΝĲȘȞΝ

țαĲȘȖȠȡȓα, ĲȠΝȝȑȖİșȠȢ, ĲȘȞΝ ȚıȤȪ, ĲȠȞΝțȣȕȚıȝȩ,Ν ĲȘȞΝțαĲȘȖȠȡȓαΝĲȦȞΝİȡȖαıȚȫȞ, πȠȣΝ

ıȣȝȝİĲȑȤȠȣȞ țαȚΝ ĲȠȣΝ țαȣıȓȝȠȣ, πȠȣΝ ȤȡȘıȚȝȠπȠȚȠȪȞ ȒΝ ĲȘȢΝ țαĲαȞαȜȚıțȩȝİȞȘȢΝ

İȞȑȡȖİȚαȢ. ǹȞΝ İπȚȤİȚȡȘșİȓΝ ȘΝ țαĲȘȖȠȡȚȠπȠȓȘıȘΝ ĲȦȞΝ İȞΝ ȜȩȖȦΝ ȝȑıȦȞ,Ν ȖȚαΝ ĲȘȞΝ țȐșİΝ

πİȡȓπĲȦıȘ,ΝıİΝȑȞαΝπȓȞαțα, αȣĲȩȢΝșαΝİȓȤİΝĲȚȢ παȡαțȐĲȦΝȖİȞȚțİȣȝȑȞİȢ ȝȠȡĳȑȢ: 

 

ǼȚțȩȞαΝ23 ȀαĲȘγȠȡȚȠπȠȓȘıȘΝȝİΝǺȐıȘΝĲȘȞΝȀȪȡȚαΝǻȡαıĲȘȡȚȩĲȘĲα 
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ǾΝ ȖİȞȚțİȣȝȑȞȘΝ αȣĲȒΝ ȝȠȡĳȒΝ İțĲȚȝȐĲαȚΝ ȩĲȚΝ șαΝ ȝπȠȡȠȪıİΝ ȞαΝ απȠįȫıİȚΝ

ȟİȤȦȡȚıĲȐ,ΝαĳİȞȩȢΝĲȠȞΝİπȚȝȑȡȠȣȢΝπȡȠıįȚȠȡȚıȝȩΝĲȦȞΝĲȠȝȑȦȞΝȒΝȠȝȐįȦȞ,ΝαĳİĲȑȡȠȣΝ

ĲȘȞΝ țαĲαȖȡαĳȒΝ țαȚΝ ĲȠȞΝ ȣπȠȜȠȖȚıȝȩΝ ĲȦȞΝ țαĲαȞαȜȫıİȦȞ,Ν ȝİΝıțȠπȩΝ ĲȘȞΝ İțĲȓȝȘıȘΝ

ĲȠȣΝ İπȚȝȑȡȠȣȢΝπİȡȚȕαȜȜȠȞĲȚțȠȪΝαπȠĲȣπȫȝαĲȠȢΝαπȩΝ ĲȘΝıȣȖțİțȡȚȝȑȞȘΝ țαĲȘȖȠȡȓαέΝ

ΥǻȚİȣțȡȚȞȓȗİĲαȚΝȩĲȚΝıİΝȐȜȜαΝπİįȓαΝȤȡȘıȚȝȠπȠȚİȓĲαȚΝȠΝȤȡȩȞȠȢΝıİΝıȣȞįȣαıȝȩΝȝİΝĲȘȞΝ

țαĲαȞȐȜȦıȘΝțαȚΝıİΝȐȜȜαΝȘΝαπȩıĲαıȘ,ΝαȞȐȜȠȖαΝπȠȚȠΝıĲȠȚȤİȓȠΝȝİĲȡȐĲαȚΝȒΝαπȠįȓįİȚΝ

ĲȠΝȡİαȜȚıĲȚțȩĲİȡȠΝαπȠĲȑȜİıȝα). 

 

ǼȚțȩȞαΝ24 ΓİȞȚțȒΝȀαĲȘγȠȡȚȠπȠȓȘıȘΝȅȤȘȝȐĲωȞΝΣΝȈȣȞαĳȫȞΝȂȑıωȞ 
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ȂȚαΝİĲȒıȚαΝπȡȠıȑȖȖȚıȘΝȣπȠȜȠȖȚıȝȠȪ,ΝȝİΝȕȐıȘΝĲȚȢΝİπȚȝȑȡȠȣȢΝțαĲαȞαȜȫıİȚȢΝ

ĲȦȞΝ įȪȠΝ ȝİȖȐȜȦȞΝ ĲȠȝȑȦȞΝ πȠȣΝ αȞαĳȑȡșȘțαȞ,Ν ıİΝ ıȣȞįȣαıȝȩΝ ȝİΝ ĲαΝ παȡαțȐĲȦΝ

ȚıȠįȪȞαȝα, ĲȘȡȫȞĲαȢΝ ĲȘȞΝ πȡȠȨπȩșİıȘΝ ĲȘȢΝ ȝȘΝ įȘȝȠıȚȠπȠȓȘıȘȢΝ ıĲȠȚȤİȓȦȞΝ

įȚαȕαșȝȚıȝȑȞȦȞΝ ΥαȞĲȚțαĲȐıĲαıȘΝ ıĲȠȚȤİȓȦȞΝ ȝİΝ ȖȡȐȝȝαĲαΝ ȤȦȡȓȢΝ πȡȩįȘȜȘΝ

αȞĲȚπȡȠıȫπİȣıȘΦ, įȓįȠȣȞΝαπȠĲȑȜİıȝαΝȚıȠįȣȞȐȝȠȣκΝΝAAA1.403 kgCO2eq. 

ǼǿǻȅȈ        ȀǹȉǹȃǹȁȍȈǾ       ǿȈȅǻȊȃǹȂȅ 

ȆǼȉȇǼȁǹǿȅΝȀǿȃǾȈǾȈ :  BBB.548 LT  AAA.624 

ȆǼȉȇǼȁǹǿȅΝΘǼȇȂǹȃȈǾȈ :  AAA.646 LT  BBB.679 

ǺǼȃǽǿȃǾ :  DDD.632 LT  CCC.195 

ȀǹȉǹȃǹȁȍȈǾΝȇǼȊȂǹȉȅȈ :  NNN.308 KW/H  BWW.906 

ǹȃȉǿȈȉȅǿȋǿǼȈΝȈȊȃȉǼȁǼȈȉȍȃ100 

Emissions by litres of fuel used 

Diesel Litres 2,6008 

Petrol Litres 2,2144 

LPG Litres 1,4929 

 

Average emission factors for all cars   

  Petrol Diesel Unknown Hybrid LPG 

Average km 0,1981 0,1832 0,1902 0,1310 0,2121 

 

Emissions by car type   

 Petrol Diesel Unknown 

Mini km 0,1436 0,1051 0,1430 

Supermini km 0,1634 0,1374 0,1598 

Lower Medium km 0,1948 0,1555 0,1787 

Upper km 0,2249 0,1722 0,1932 

Executive km 0,2608 0,1954 0,2216 

Luxury km 0,3456 0,2360 0,3049 

Sports km 0,2502 0,1647 0,2435 

4x4 km 0,2768 0,2419 0,2515 

MPV km 0,2162 0,1925 0,2020 

                                            
100 Carbon Trust Certification Limited Organisational Footprint Calculation - Emissions Factors 
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Emissions factors - fuel combustion and electricity   

Fuel Type                            Unit                        kgCO2e Scope 1 

Gas m3 2,0194 
a.k.a. Natural Gas kWh 0,1840 
   

Oil Tonnes 3427,2000 
a.k.a. Gas Oil Litres 2,9343 
  kWh 0,2718 
   

Diesel Tonnes 3100,1000 
(average biofuel blend) Litres 2,6008 
 kWh 0,2451 
   

Petrol Tonnes 3005,8000 
(average biofuel blend) Litres 2,2144 
 kWh 0,2339 
   

Electricity (GREECE) kWh 0,7764 
Consumed MWh 776,4000 
   

LPG Litres 1,4929 
  kWh 0,2145 

ǼȚțȩȞα 25 ȆȓȞαțİȢ ǹȞĲȚıĲȠȓȤȚıȘȢ ȈȣȞĲİȜİıĲȫȞΝCarbon Trust 

ȈȊȂȆǼȇǹȈȂǹΝǼȃȅȉǾȉǹȈ 

ǾΝȝȑĲȡȘıȘΝȖȚαΝĲȠȞΝȠπȠȚȠȞįȒπȠĲİΝ ΥĳȠȡȑα,ΝȠȡȖαȞȚıȝȩ,ΝİπȚȤİȓȡȘıȘΝțέĲέȜ.) ȝİ 

ĲȠȞΝ ȑȞαȞΝ ȒΝ ȐȜȜȠΝ ĲȡȩπȠΝ țαȚΝ țαȜȪĲİȡαΝ ȝİ ȑȞαȞΝ ĲİțȝȘȡȚȦȝȑȞȠ,Ν țȠȚȞȫȢΝ ȒΝ İȣȡȑȦȢΝ

απȠįİțĲȩ țαȚΝ İπȓıȘȝȠΝ ĲȡȩπȠΝ ĲȠȣΝ αȞșȡαțȚțȠȪΝ απȠĲȣπȫȝαĲȠȢ, İπȚȕȐȜȜİĲαȚΝ ȩĲαȞΝ

ȣπȐȡȤİȚΝ ıĲȩȤȠȢΝ ȝİȓȦıȘȢΝ ĲȦȞΝ İțπȠȝπȫȞ, ȝİΝ ıțȠπȩ ȞαΝ απȠįİȚțȞȪİĲαȚΝ ıĲȠȞΝ

ȠπȠȚȠȞįȒπȠĲİΝȒ ıİΝțȐșİΝİȞįȚαĳİȡȩȝİȞȠ ȒΝıİΝșİıȝȚțȩΝĳȠȡȑα, ȝİΝıȠȕαȡȩĲȘĲαΝțαȚΝ

įȚαȪȖİȚα,Ν ȩĲȚΝ İȓȞαȚΝ țαĲαȞȠȘĲȑȢΝ țαȚΝ ȖȞȦıĲȑȢ,Ν ȝİĲȡȫȞĲαȚ țαȚΝ įȚαȤİȚȡȓȗȠȞĲαȚ,Ν ȩȜİȢΝ ȠȚ 

İπȚπĲȫıİȚȢ ĲȦȞΝ įȡαıĲȘȡȚȠĲȒĲȦȞ ĲȠȣȢΝ ıĲȠΝ πİȡȚȕȐȜȜȠȞέ ǼπȚπȜȑȠȞ,Ν ȩıȠΝ

πİȡȚııȩĲİȡαΝțαȚΝȜİπĲȠȝİȡȑıĲİȡαΝıĲȠȚȤİȓαΝȝİĲȡȫȞĲαȚΝțαȚΝıȣȝȝİĲȑȤȠȣȞΝıĲȘΝȖİȞȚțȒΝ

ıȣȞșȒțȘΝȣπȠȜȠȖȚıȝȠȪ,ΝĲȩıȠΝșαΝαπȠįȓįİĲαȚΝπȜȘȡȑıĲİȡαΝȘ İȚțȩȞα,ΝȩȤȚΝȝȩȞȠΝȖȚαΝĲȚȢΝ

İțπȠȝπȑȢΝ țαȚΝ ĲȚȢΝ İπȚįȡȐıİȚȢΝ αȣĲȫȞ,Ν αȜȜȐΝ țαȚΝ ȖȚαΝ ĲȠȞΝ ĲȡȩπȠΝ ȝİΝ ĲȠȞΝ ȠπȠȓȠΝ

ȜİȚĲȠȣȡȖİȓΝ țαȚΝαπȠįȓįİȚΝ țȐșİΝıȣȖțȡȠĲȘȝȑȞȘΝȠȞĲȩĲȘĲα,ΝπȠȣΝșȑȜİȚΝ ȞαΝ İȜȑȖȤİĲαȚΝ țαȚΝ

ȞαΝ ȕİȜĲȚȫȞİĲαȚ,Ν ȝȑıαΝ απȩΝ ĲȘΝ ȕİȜĲȚıĲȠπȠȓȘıȘΝ ĲȘȢΝ απȠĲİȜİıȝαĲȚțȩĲȘĲαȢΝ ĲȦȞΝ

įȚαįȚțαıȚȫȞΝțαȚΝĲȘȞΝȠȚțȠȞȠȝȚțȩĲİȡȘΝİțȝİĲȐȜȜİȣıȘΝĲȦȞΝπȩȡȦȞ,ΝțȐșİΝİȓįȠȣȢ. 
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ǾΝ πȠȜȚĲȚțȒ πȡȠıĲαıȓαȢΝ ĲȠȣΝ πİȡȚȕȐȜȜȠȞĲȠȢΝ țαȚ ȝİȓȦıȘȢΝ ĲȦȞΝ İπȚįȡȐıİȦȞΝ

ıĲȘȞΝ țȜȚȝαĲȚțȒΝ αȜȜαȖȒ, įİȞΝ αĳȠȡȐΝ ȝȩȞȠΝ ıȣȖțİțȡȚȝȑȞȠȣȢ101 ĲȠȝİȓȢ ȒΝ

įȡαıĲȘȡȚȩĲȘĲİȢ,ΝαȜȜȐΝıĲȠΝıȪȞȠȜȠΝĲȦȞΝįȡȐıİȦȞ, țαșȫȢΝțαȚΝı΄ΝȩȜȠȣȢ ĲȠȣȢ ȀȜȐįȦȞ 

ĲȦȞ Ǽ.ǻ., ĲȘȢ ȆȣȡȠıȕİıĲȚțȒȢ țαȚΝ ĲȦȞ ȈȦȝȐĲȦȞ ǹıĳαȜİȓαȢέΝ ǾΝ İȟȑĲαıȘΝ țαȚΝ ȘΝ

πȡȩĲαıȘΝ ȖȓȞİĲαȚΝ ȩȤȚΝ ȝȩȞȠΝ ȖȚαΝ ĲȠΝ ȖİȞȚțȩΝ πȜαȓıȚȠΝ ȝȚαȢΝ ȖİȞȚțȐΝ İȣαȓıșȘĲȘȢΝ

ıȣȝπİȡȚĳȠȡȐȢ, αȜȜȐΝ ȖȚαΝ ȞαΝ țαĲαıĲİȓ ȖȞȦıĲȩȢΝ țαȚΝ țαĲαȞȠȘĲȩȢ ȠΝ İȚįȚțȩȢΝ

πȡȠȕȜȘȝαĲȚıȝȩȢ ȝİ İπȑțĲαıȘ, αȞαȖȦȖȒΝ țαȚΝ αȞĲȚıĲȠȚȤȓα, ȫıĲİΝ ȞαΝ İȜİȖȤșȠȪȞΝ ȠȚΝ

İπȚȝȑȡȠȣȢΝ įȡαıĲȘȡȚȩĲȘĲİȢΝ țαȚΝ ȞαΝ πȡȠĲαșİȓΝ ȑȞαȢΝ αȡȤȚțȩȢΝ ĲȡȩπȠȢ, ȖȚαΝ ȡİαȜȚıĲȚțȒΝ

țαȚΝ ȜİπĲȠȝİȡȒΝ αȞĲȚȝİĲȫπȚıȘΝ ĲȠȣΝ πİȡȚȠȡȚıȝȠȪΝ ĲȦȞΝ İțπȠȝπȫȞ ȐȞșȡαțαΝ țαȚΝ ĲȠȣΝ

πİȡȚȕαȜȜȠȞĲȚțȠȪΝαπȠĲȣπȫȝαĲȠȢ.  

ȅȚΝȤİȡıαȓİȢ,ΝαİȡȠπȠȡȚțȑȢΝțαȚΝȠȚΝșαȜȐııȚİȢΝȝİĲαĳȠȡȑȢΝțαȚΝȠȚΝįȡαıĲȘȡȚȩĲȘĲȑȢΝ

ĲȠȣȢ ıȣȞȠȜȚțȐ,ΝαπȠĲİȜȠȪȞΝȕαıȚțȠȪȢ102 ıĲȩȤȠȣȢΝĲȦȞ πȡȠıπαșİȚȫȞΝĲȘȢΝǼέǼΝıĲȠΝİȞΝ

ȜȩȖȦΝȗȒĲȘȝα,ΝİıĲȚȐȗȠȞĲαȢΝȚįȚαȓĲİȡαΝıĲȠΝȞαΝıȘȝİȚȦșİȓΝπȡȩȠįȠȢΝıĲαΝįȚİșȞȒΝȕȒȝαĲαΝ

įȚαȕȠȣȜİȪıİȦȞ, ȖȚαΝ ȞαΝ İȟαıĳαȜȚıșİȓΝ ȘΝ παȖțȩıȝȚαΝ ıȣȝȝİĲȠȤȒΝ țαȚΝ ȘΝ İπȚțȡȐĲȘıȘΝ

ȚıȩĲȚȝȦȞΝȩȡȦȞ,ΝȖȚαΝĲȘȞΝαπȩΝțȠȚȞȠȪΝαȞĲȚȝİĲȫπȚıȘ. 

ȆȁǹǿȈǿȅΝȊȆǼΘǹΝΓǿǹΝȉȅ ȆǼȇǿǺǹȁȁȅȃ 

ȉȠΝȊπȠȣȡȖİȓȠΝǼșȞȚțȒȢΝΆȝȣȞαȢΝȊȆǼΘǹ,ΝȒįȘΝαπȩΝĲȠΝβίίηΝȑȤİȚΝȤαȡȐȟİȚΝțαȚΝ

İțπȠȞȒıİȚΝ ĲȘȞΝ πİȡȚȕαȜȜȠȞĲȚțȒΝ πȠȜȚĲȚțȒ103 ĲȠȣ,Ν ȝİΝ ĲȘȞΝ ȠπȠȓαΝ įİȓȤȞİȚΝ ĲȘȞΝ

İȣαȚıșȘĲȠπȠȓȘıȒΝ ĲȠȣΝ ıĲȚȢΝ įȚțȑȢΝ ĲȠȣΝ įȚαıĲȐıİȚȢΝ ıĲαΝ șȑȝαĲαΝ ĲȠȣΝ πİȡȚȕȐȜȜȠȞĲȠȢ,Ν

αȞαȜαȝȕȐȞȠȞĲαȢΝİȞİȡȖȩΝįȡȐıȘΝțαȚΝİπȚĲȡȑπȠȞĲαȢΝıĲȚȢΝǼέǻέΝȞαΝİțπȜȘȡȫıȠȣȞΝ ĲȘȞΝ

απȠıĲȠȜȒΝ ĲȠȣȢ,Ν İȞαȡȝȠȞȚȗȩȝİȞȠΝ παȡȐȜȜȘȜαΝ ȝİΝ ĲȘȞΝ İȣȡȦπαȧțȒΝ țαȚΝ İșȞȚțȒΝ

πİȡȚȕαȜȜȠȞĲȚțȒΝ ȞȠȝȠșİıȓαΝ țαȚΝ ĲȚȢΝ απȠĳȐıİȚȢΝ țαȚΝ ıȣȝĳȦȞȓİȢΝ ĲȠȣΝ ȃǹȉȅ,Ν ıĲαΝ İȞΝ

ȜȩȖȦΝșȑȝαĲα,ΝȝİΝıțȠπȩΝĲȘȞΝπȡȠıĲαıȓα,Ν ĲȘΝįȚαĳȪȜαȟȘΝțαȚΝȕİȜĲȓȦıȘΝĲȠȣΝĳȣıȚțȠȪΝ

πİȡȚȕȐȜȜȠȞĲȠȢέ 

                                            
101 Ministry of Environment, Energy and Climate Change. Climate Change, Emissions 

Inventory, Annual inventory submission under the convention and the Kyoto protocol for 
greenhouse and other gases for the years 1990-2011, April 2013. 

102 ǼȣȡȦπαȧțȒΝǼπȚĲȡȠπȒ,ΝȆȇǹȈǿȃǾΝǺǿǺȁȅȈ,ΝȆȜαȓıȚȠΝȖȚαΝĲȚȢΝπȠȜȚĲȚțȑȢΝπȠȣΝαĳȠȡȠȪȞΝĲȠΝțȜȓȝαΝ
țαȚΝĲȘȞΝİȞȑȡȖİȚαΝȝİΝȤȡȠȞȚțȩΝȠȡȓȗȠȞĲαΝĲȠΝȑĲȠȢΝβίγί,ΝσηεΥβί1γΦΝ1ζιΝfinal,ΝǺȡȣȟȑȜȜİȢ,Νβηέγέβί1γέ 

103 ȆİȡȚȕαȜȜȠȞĲȚțȒΝȆȠȜȚĲȚțȒΝȊπȠȣȡȖİȓȠȣΝǼșȞȚțȒȢΝΆȝȣȞαȢ,ΝΓǻȅȈȊ,ΝǹșȒȞα,ΝǿȠȪȞȚȠȢΝβίίηέ 
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 ǲȞȠπȜİȢΝǻȣȞȐȝİȚȢ
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ǲĲıȚ,ΝαȞαȖȞȦȡȓȗİȚΝĲȘȞΝαȞȐȖțȘΝαȣĲȒΝțαȚΝțαĲαȕȐȜİȚΝțȐșİΝįȣȞαĲȒΝπȡȠıπȐșİȚαΝ

ȖȚαΝ ĲȠȞΝ πİȡȚȠȡȚıȝȩΝ ĲȦȞΝ İπȚπĲȫıİȦȞΝ απȩΝ ĲȚȢΝ įȡαıĲȘȡȚȩĲȘĲȑȢΝ ĲȠȣ,Ν

ıȣȖțİȞĲȡȫȞȠȞĲαȢΝĲȘΝįȡȐıȘΝĲȠȣ,ΝıĲȘȞΝİȞαȡȝȩȞȚıȘ,ΝȝİΝπȡȠĲİȡαȚȩĲȘĲαΝıĲȠΝıİȕαıȝȩΝ

țαȚΝ ıĲȘȞΝ ĲȒȡȘıȘΝ ĲȘȢΝ ȞȠȝȠșİıȓαȢ,Ν ĲȦȞΝ ıȤİĲȚțȫȞΝ απȠĳȐıİȦȞΝ țαȚΝ ıȣȝĳȦȞȚȫȞΝ țαȚΝ

ĲȦȞΝȣπȠȤȡİȫıİȦȞ,ΝπȠȣΝαπȠȡȡȑȠȣȞΝȖȚαΝĲȚȢΝǼέǻέέ 

ȈĲȘȞΝ πȡȩȜȘȥȘ,Ν ȘΝ ȠπȠȓαΝ İπȚĲȣȖȤȐȞİĲαȚΝ ȝİΝ ĲȘȞΝ ȚİȡαȡȤȚțȒΝ αȞĲȚȝİĲȫπȚıȘΝ ĲȘȢΝ

ȡȪπαȞıȘȢ,ΝĲȘΝȝİȓȦıȘΝĲȘȢΝπαȡαȖȦȖȒȢΝĲȦȞΝαπȠȕȜȒĲȦȞ,ΝĲȘȞΝİπαȞαȤȡȘıȚȝȠπȠȓȘıȘΝ

țαȚΝ αȟȚȠπȠȓȘıȒΝ ĲȠȣȢ,Ν ȩπȠȣΝ ȖȓȞİĲαȚΝ įȣȞαĲȩ,Ν ȝİΝ ĲȘȞΝ αȞȐțĲȘıȘΝ ȤȡȒıȚȝȦȞΝ ȣȜȚțȫȞ,Ν

țαșȫȢΝțαȚΝȝİΝĲȘȞΝİπİȟİȡȖαıȓαΝțαȚΝĲȘȞΝαȞαțȪțȜȦıȒΝĲȦȞ,ΝȝİΝĲȘȞΝπȡȠȨπȩșİıȘΝĲȘȢΝ

įȚαȝȩȡĳȦıȘȢΝ πİȡȚȕαȜȜȠȞĲȚțȒȢΝ ıȣȞİȓįȘıȘȢ,Ν πȠȣΝ șαΝ ȕȠȘșȒıİȚΝ ıĲȘȞΝ απȠĳȣȖȒΝ

İπȚȕȜαȕȫȞΝȖȚαΝĲȠΝπİȡȚȕȐȜȜȠȞΝȤİȚȡȚıȝȫȞέ 

ȈĲȘȞΝαπȠțαĲȐıĲαıȘ,ΝȝİΝȝȚαΝıİȚȡȐΝİȞİȡȖİȚȫȞΝπȠȣΝįȪȞαȞĲαȚΝȞαΝİĳαȡȝȠıĲȠȪȞΝ

țαȚΝ ȝİΝ ĲȠȞΝ țαșαȡȚıȝȩ,Ν ȩπȠȣΝ țȡȓȞİĲαȚΝ αȞαȖțαȓȠ,Ν ĲȦȞΝ πİȡȚȠȤȫȞΝ πȠȣΝ İȓȞαȚΝ ĲȣȤȩȞΝ

İπȚȕαȡȣȝȑȞİȢΝȝİΝπȡȠȨπȐȡȤȠȣıαΝȡȪπαȞıȘέ 

ȈĲȘΝįȚαĲȒȡȘıȘ,ΝȝİΝĲȘȞΝİȜİȖȤȩȝİȞȘΝȤȡȒıȘ,ΝπȠȣΝȕαıȓȗİĲαȚΝıĲȘΝįȚαȤİȓȡȚıȘΝĲȦȞΝ

ȤȫȡȦȞΝ ĲȦȞΝ Ǽέǻέ,Ν țαĲȐΝ ĲȡȩπȠΝ ȫıĲİΝ ȞαΝ įȚαıĳαȜȓȗİĲαȚΝ ȘΝ αİȚĳȩȡȠȢΝ İțȝİĲȐȜȜİȣıȒΝ

ĲȠȣȢΝțαȚΝİțπȜȒȡȦıȘΝĲȦȞΝȣπȘȡİıȚαțȫȞΝαπαȚĲȒıİȦȞ,ΝțαȚΝȝİΝĲȘΝįȚαĳȪȜαȟȘ, ȖȚαΝĲȘȞΝ

İȟαıĳȐȜȚıȘΝĲȘȢΝπȡȠıĲαıȓαȢ,ΝȝİΝȝȑĲȡαΝπȠȣΝπȡȑπİȚΝȞαΝȜαȝȕȐȞȠȞĲαȚ,ΝĲȦȞΝĳȣıȚțȫȞΝ

πȩȡȦȞ,ΝĲȠȣΝȚıĲȠȡȚțȠȪΝțαȚΝπȠȜȚĲȚıĲȚțȠȪΝπİȡȚȕȐȜȜȠȞĲȠȢΝĲȘȢΝȤȫȡαȢέ 

ǹȃǹȁȅΓǿǼȈ-ǹȃȉǿȈȉȅǿȋǿǼȈΝȀǹǿΝȆǹȇȅȂȅǿǼȈΝΥȀȅǿȃǼȈΦΝǼΦǹȇȂȅΓǼȈ 

ǾΝȝȑĲȡȘıȘΝ ĲȦȞΝ İțπȠȝπȫȞΝıĲȚȢΝǼ.ǻ. ȖȚαΝ ĲȠΝıȪȞȠȜȩΝ ĲȠȣȢ, πȡȠȢΝ ĲȠΝπαȡȩȞ, 

įİȞΝ απȠĲİȜİȓΝ ıαĳȒ ȣπȠȤȡȑȦıȘΝ țαȚΝ įȑıȝİȣıȘΝ İȞĲȩȢ șİıȝȚțȠȪ πȜαȚıȓȠȣ ȝİΝ

ıȣȖțİțȡȚȝȑȞȘ ıĲȩȤİȣıȘ, παȡȐΝ ȝȩȞȠΝ ȦȢΝ İșİȜȠȞĲȚțȒΝ İπȚȜȠȖȒΝ ıĲȚȢΝ πȡȠıπȐșİȚİȢΝ

ȩıȦȞΝ șİȦȡȠȪȞ, ȩĲȚΝ πȡȑπİȚΝ ȞαΝπȡȠıĲαĲİȪıȠȣȞΝ ĲȠΝπİȡȚȕȐȜȜȠȞΝ απȩΝ ĲȘȞΝ αȜȩȖȚıĲȘΝ

ȤȡȒıȘΝțαȚΝıȣȝπİȡȚĳȠȡȐέ ΓİȞȚțȐΝțαȚΝıȣȞȠȜȚțȐΝȩȝȦȢ, ȘΝȞȠȝȠșİıȓαΝțαȚΝȠȚΝαȞĲȓıĲȠȚȤİȢΝ

țȣȡȫıİȚȢΝıĲαΝșȑȝαĲαΝπİȡȚȕαȜȜȠȞĲȚțȒȢΝįȚαȤİȓȡȚıȘȢ, ȖȓȞȠȞĲαȚΝȠȜȠȑȞα αȣıĲȘȡȩĲİȡİȢ 

țαȚΝ ȠȚΝ Ǽ.ǻ. ȑȤȠȣȞΝ πİįȓαΝ αȣȟȘȝȑȞȦȞ İțπȠȝπȫȞ,Ν ȖȚΝ αȣĲȩΝ İȓȞαȚΝ țαȚΝ πȡȑπİȚΝ ȞαΝ

παȡαȝİȓȞȠȣȞΝİȣαȚıșȘĲȠπȠȚȘȝȑȞİȢ.  

ȈĲȠ πȜαȓıȚȠΝ ȜȠȚπȩȞΝ ĲȦȞΝ ĲȚșȑȝİȞȦȞΝ ıĲȩȤȦȞΝ țαȚ ĲȦȞΝ ȝȑĲȡȦȞΝ πȠȣΝ

ȜαȝȕȐȞȠȞĲαȚ πȡȠȢΝ İπȓĲİȣȟȘ, πȡȑπİȚΝ țαȚΝ ȠȚΝ Ǽ.ǻ. ȞαΝ αȞαȜȐȕȠȣȞΝ αȞαșİȦȡȘȝȑȞȠΝ
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İȞİȡȖȩΝ ȡȩȜȠ țαȚ įȡȐıȘ, ȠȣıȚαıĲȚțȒΝ țαȚΝ απȠĲİȜİıȝαĲȚțȒ, ȟİπİȡȞȫȞĲαȢΝ ĲαΝ ȩπȠȚα 

įȚαįȚțαıĲȚțȐΝ ȗȘĲȒȝαĲα, ȝİΝ ĲȘȞΝ İȖȖȪȘıȘΝ ĲȠȣΝ țȪȡȠȣȢΝ țαȚΝ ĲȘȢΝ αȟȓαȢ, πȠȣΝ ȑȤȠȣȞΝ ȠȚΝ

Ǽ.ǻ. ıİΝ ȩȜİȢΝ ĲȚȢΝ įȚαıĲȐıİȚȢΝ ĲȠȣȢ, įȘȝȚȠȣȡȖȫȞĲαȢΝ ȑȞαΝ İıȦĲİȡȚțȩΝ ıȪıĲȘȝαΝ

πȚıĲȠπȠȓȘıȘȢ, αȟȚȩπȚıĲȠ țαȚΝ αȞαȖȞȦȡȚıȝȑȞȠ,Ν ȝİΝ įȚαπȚıĲİȣȝȑȞȠȣȢΝ αȟȚȠȜȠȖȘĲȑȢΝ

İıȦĲİȡȚțȒȢΝπȚıĲȠπȠȓȘıȘȢέ  

ǾΝİπȚȜȠȖȒΝĲȘȢΝțαĲαȖȡαĳȒȢΝțαȚΝαπȠȖȡαĳȒȢΝȖȚαΝȞαΝπȡȠıįȚȠȡȚıĲȠȪȞΝȠȚΝπȘȖȑȢΝ

İțπȠȝπȫȞ,ΝȘΝİțπȩȞȘıȘΝİȞȩȢΝȠȡȖαȞȦȝȑȞȠȣΝțαȚΝıĲȠȤİȣȝȑȞȠȣΝıȤİįȓȠȣΝįȡȐıȘȢ, ȖȚαΝ

ȝİȓȦıȘΝ ĲȘȢΝ πİȡȓııȚαȢΝ țαȚΝ ȝȘΝ απαȡαȓĲȘĲȘȢΝ țαĲαȞȐȜȦıȘȢΝ İȞȑȡȖİȚαȢΝ țαȚΝ ĲȦȞΝ

İțπȠȝπȫȞ,Ν ȘΝ İȝȝȠȞȒΝ țαȚΝ ıȣȞȑȤȚıȘΝ ĲȦȞΝ πȡȠıπαșİȚȫȞ, ıĲȠΝ ȞαΝ παȡαȝİȓȞİȚΝ ĲȠΝ

πİȡȚȕαȜȜȠȞĲȚțȩΝ απȠĲȪπȦȝαΝ ıĲȠΝ ȤαȝȘȜȩĲİȡȠΝ İπȓπİįȠΝ ȒΝ ȞαΝ İπȚĲİȣȤșİȓΝ ȚıȠȗȪȖȚȠ 

ȐȞșȡαțα,ΝįİȞΝαπȠĲİȜİȓΝİȚįȚțȩΝπȡȠȞȩȝȚȠ104 ȝİȡȚțȫȞΝıȣȖțİțȡȚȝȑȞȦȞΝȠȝȐįȦȞ,ΝȠȪĲİΝ

İȓȞαȚΝ İȚįȚțȐΝ įȚαȝȠȡĳȦȝȑȞȠΝ ȖȚαΝ İȚįȚțȠȪȢΝ ĲȪπȠȣȢΝ țαȚΝ ıȣȞșȒțİȢ,Ν αȜȜȐΝ İȓȞαȚΝ ȖİȞȚțȒΝ

ĳȚȜȠıȠĳȓα, ĲȠȣ ĲȡȩπȠȣ ȑȞĲαȟȘȢ ĲȦȞΝ İȞįȚαĳİȡȠȝȑȞȦȞ, ȞαΝ ȠȡȖαȞȫıȠȣȞΝ țαȚΝ ȞαΝ

ȠȡȖαȞȦșȠȪȞ, İȚıȐȖȠȞĲαȢΝĲȚȢΝİȚįȚțȑȢΝαπαȚĲȒıİȚȢΝțαȚΝπȡȠȨπȠșȑıİȚȢ, ıĲȚȢΝȜİȚĲȠȣȡȖȓİȢΝ

țαȚΝįȡαıĲȘȡȚȩĲȘĲȑȢ ĲȠȣȢ.  

ǹȞΝĲȠΝǹήǻΝȤαȡαțĲȘȡȓȗİĲαȚΝπȠȜȪπȜȠțȠΝıȪıĲȘȝα,ΝĲȠΝȓįȚȠΝπȠȜȪπȜȠțȠȚ İȓȞαȚΝțαȚΝ

ȠȚΝ πİȡȚııȩĲİȡȠȚΝ ĲȠȝİȓȢ įȡαıĲȘȡȚȠĲȒĲȦȞ țαȚΝ ȜİȚĲȠȣȡȖȓαȢ ĲȦȞΝ ȜȠȚπȫȞ ȀȜȐįȦȞ,Ν ȝİΝ

πȠȜȜȐΝțȠȝȝȐĲȚαΝĲȠȣȢΝȞαΝİȝĳαȞȓȗȠȣȞΝțȠȚȞȐΝıĲȠȚȤİȓαΝȒΝȞαΝȑȤȠȣȞΝαȡțİĲȐΝȠȝȠȚȐȗȠȣıαΝ

ȝȠȡĳȒ,ΝȫıĲİΝȞαΝİπȚĲȡȑπȠȞĲαȚ αȞαȖȦȖȑȢ,ΝπαȡαȜȜȘȜȚıȝȠȓ țαȚΝαȞĲȚıĲȠȚȤȓİȢέ  

ȉȠΝπȚȠΝțȠȚȞȩΝȤαȡαțĲȘȡȚıĲȚțȩΝĲȠȣȢΝİȓȞαȚΝȘΝȜİȚĲȠȣȡȖȓαΝıİΝİπȚȤİȚȡȘıȚαțȒΝĳȐıȘ,Ν

ȦȢΝȘΝıȘȝαȞĲȚțȩĲİȡȘ țαĲȐıĲαıȘΝȖȚαΝȩȜİȢΝĲȚȢΝǼǻΝțαȚΝȘΝȠπȠȓαΝįİȞΝİπȚįȑȤİĲαȚ țαȞİȞȩȢΝ

İȓįȠȣȢΝπαȡȑȝȕαıȘ,ΝπȑȡαȞΝĲȘȢΝȣπȘȡȑĲȘıȘȢ ĲȘȢΝαπȠıĲȠȜȒȢΝĲȦȞέΝȈĲȘȞΝțαĲȐıĲαıȘΝ

αȣĲȒ, įİȞΝ ȝπȠȡȠȪȞΝ ȞαΝ ȖȓȞȠȣȞΝ ȣπȠįİȓȟİȚȢ, ȠȪĲİΝ ȝπȠȡȠȪȞΝ ȞαΝ παȡİȚıĳȡȒıȠȣȞΝ

πİȡȚȠȡȚıĲȚțȠȓΝ παȡȐȖȠȞĲİȢέΝ ΆȜȜȦıĲİ, ıĲȚȢΝ πİȡȚπĲȫıİȚȢΝ αȣĲȑȢ, ȘΝ ȜȠȖȚțȒΝ țαȚΝ ȘΝ

ĳȚȜȠıȠĳȓαΝ İȓȞαȚΝ ıĲȡαȝȝȑȞȘΝıİΝȐȜȜȠȣȢΝαȞĲȚțİȚȝİȞȚțȠȪȢΝıțȠπȠȪȢ,ΝπȠȣΝıαĳȫȢΝįİȞΝ

ȑȤȠȣȞΝ İȞȚαȓαΝ įȡȐıȘ, ȖȚαΝ ĲȠΝ țȠȚȞȩΝ ȒΝ ĲȠΝ παȖțȩıȝȚȠΝ πİȡȚȕαȜȜȠȞĲȚțȩΝ ıȣȝĳȑȡȠȞέΝ

ȀαȞİȓȢΝįİȞΝȝπȠȡİȓΝȞαΝπİȚΝȖȚαĲȓΝțαȚΝπȦȢΝȖȓȞİĲαȚΝțαȚΝıȣȝȕαȓȞİȚΝαȣĲȩ,ΝπαȡȐΝȝȩȞȠΝȠȚΝ

țαș΄ΝȪȜȘȞΝαȡȝȩįȚȠȚ,ΝαȜȜȐ ȘΝȝİȓȦıȘΝİțπȠȝπȫȞΝįȪȞαĲαȚ ȞαΝȣπȐȡȤİȚΝıαȞΝİπȚȜȠȖȒ, 

απȩΝĲȫȡαΝțαȚΝȑπİȚĲα,ΝȩĲαȞΝıȣȞșȒțİȢΝțαȚΝțαĲαıĲȐıİȚȢΝĲȠΝİπȚĲȡȑȥȠȣȞΝțαȚΝȩĲαȞΝıĲȠΝ
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ȝȑȜȜȠȞΝțȜȘșȠȪȞΝİπȚȜȠȖȑȢ, ȞαΝıȣȖțȡȓȞȠȣȞΝțαȚΝȞαΝįȚαȜȑȟȠȣȞέΝǹȢΝȣπȐȡȤİȚΝȑıĲȦ, ȦȢΝ

İπȚșȣȝȘĲȩΝțȡȚĲȒȡȚȠΝȒΝțαĲȐıĲαıȘ, ıĲȘΝĳαȡȑĲȡαΝĲȦȞΝİπȚȜȠȖȫȞ țαȚΝıĲȩȤȦȞ.  

ȉȠΝ İπȩȝİȞȠΝ İȣȡȪΝ țαȚΝ țȠȚȞȩΝ πİįȓȠ, ȩπȠȣΝ ȣπİȚıȑȡȤȠȞĲαȚΝ ȠȚΝ πİȡȚııȩĲİȡİȢΝ

αȞαȜȠȖȓİȢΝ țαȚΝ αȞĲȚıĲȠȚȤȓİȢ, İȓȞαȚΝ ȘΝ țαȞȠȞȚțȒΝ ĳȐıȘΝ ȜİȚĲȠȣȡȖȓαȢ,Ν țαĲȐΝ ĲȘȞΝ ȠπȠȓαΝ

ȜαȝȕȐȞȠȣȞΝ ȤȫȡαΝ įȚȐĳȠȡİȢΝ ĳȐıİȚȢ, ĲȦȞΝ țαĲαıĲȐıİȦȞ, ĲȘȢΝ İțπαȓįİȣıȘȢΝ țαȚΝ

πȡȠİĲȠȚȝαıȓαȢ,Ν ȠȡȖȐȞȦıȘȢΝ țαȚΝ ıȣȞĲȒȡȘıȘȢ,Ν İȟȠȚțİȓȦıȘȢΝ țαȚΝ πȡȠıαȡȝȠȖȒȢ,Ν

αȞȐπĲȣȟȘȢΝ țαȚΝ αȞαȞȑȦıȘȢ,Ν αȞαșİȫȡȘıȘȢΝ țαȚΝ ĲȡȠπȠπȠȓȘıȘȢ,Ν ĲȣπȠπȠȓȘıȘȢΝ țαȚΝ

αȟȚȠȜȩȖȘıȘȢέ  

ǾΝ ȜİȚĲȠȣȡȖȓαΝ İȞȩȢΝ ĲȝȒȝαĲȠȢ, πȠȣΝ παȡȑȤİȚΝ įȚȠȚțȘĲȚțȑȢ ȒΝ παȡİȝĳİȡİȓȢ 

ȣπȘȡİıȓİȢΝ ȣπȠıĲȒȡȚȟȘȢ, įİȞΝ įȚαĳȑȡİȚΝ αȞȐȜȠȖαΝ ıİΝ πȠȚȠȞΝ ȀȜȐįȠΝ αȞȒțİȚ,Ν αĳȠȪΝ

ıĲİȖȐȗİĲαȚΝ ıİΝ țĲȓȡȚȠΝ țȐπȠȚȦȞΝ πȡȠįȚαȖȡαĳȫȞΝ țαȚΝ țαĲαıțİȣαıĲȚțȫȞΝ ıĲȠȚȤİȓȦȞΝ

İȞįȚαĳȑȡȠȞĲȠȢ,Ν ȑȤİȚΝ ıȣȖțİțȡȚȝȑȞİȢΝ απαȚĲȒıİȚȢΝ țαĲαȞȐȜȦıȘȢΝ İȞȑȡȖİȚαȢΝ țαȚΝ

țαȣıȓȝȦȞ,ΝĳȚȜȠȟİȞİȓΝȐĲȠȝα ȝİΝıȣȖțİțȡȚȝȑȞİȢΝαȞȐȖțİȢ,ΝȑȤİȚΝțȐπȠȚȠȞΝİȟȠπȜȚıȝȩΝțέȐέ 

πȠȣΝ ȝπȠȡȠȪȞΝ ȞαΝ țαĲαȖȡαĳȠȪȞ, ȝİȜİĲȘșȠȪȞΝ țαȚΝ απȠĲİȜȑıȠȣȞΝ ȑȞαΝ ıȣȖțİțȡȚȝȑȞȠΝ

αȞĲȚțİȓȝİȞȠΝ ȒΝ ıĲȠȚȤİȓȠ, ıĲȠΝ ıȣȞȠȜȚțȩΝ ȝȘȤαȞȚıȝȩΝ ĲȘȢΝ ȠȝαįȠπȠȓȘıȘȢΝ țαȚΝ

țαĲȘȖȠȡȚȠπȠȓȘıȘȢ, ȫıĲİΝ ȞαΝ ȣπȩțİȚĲαȚΝ ıĲȠȞ ȑȜİȖȤȠΝ țȠȚȞȠȪΝ ȝȠȞĲȑȜȠȣΝ ȝȑĲȡȘıȘȢΝ

απȠĲȣπȫȝαĲȠȢ, ıĲȚȢΝįȚαıĲȐıİȚȢ ĲȦȞΝȀȜȐįȦȞΝȒΝțαȚΝĲȠȣΝȊȆǼΘǹέ 

ȈĲαΝπȜαȓıȚαΝαȣĲȐ, ȝȚαΝțȠȚȞȒΝȒΝİȜαĳȡȫȢΝįȚαĳȠȡȠπȠȚȘȝȑȞȘΝțαĲȐΝπİȡȓπĲȦıȘΝ

ıȣȞȠπĲȚțȒ αȞȐπĲȣȟȘΝțαȚΝİĳαȡȝȠȖȒΝȠȡȚıȝȑȞȘȢ ȝİșȩįȠȣ, πȠȣΝșαΝİȟȣπȘȡİĲȠȪıİΝĲȠȞΝ

ȑȜİȖȤȠΝțαȚ įȚαȤİȓȡȚıȘΝĲȠȣΝπİȡȚȕαȜȜȠȞĲȚțȠȪΝαπȠĲȣπȫȝαĲȠȢ, απȩΝĲȘΝıȣȜȜȠȖȒΝȩȜȦȞΝ

ĲȦȞΝİπȚȝȑȡȠȣȢΝȣπȠȜȠȖȚıȝȫȞ,ΝȝȑȡȠȣȢΝȒΝĲȠȣΝıȣȞȠȜȚțȠȪ ĳȠȡȑα,ΝȝπȠȡİȓΝȞαΝįȠȝȘșİȓ, 

απȩ, ĲȘȞΝțαĲαȖȡαĳȒΝțαȚΝαπȠȖȡαĳȒΝȩȜȦȞΝĲȦȞΝıĲȠȚȤİȓȦȞ, πȠȣΝșαΝπȡȠțȪȥȠȣȞ țαȚ 

απȩΝ ĲȠȞΝ İȞĲȠπȚıȝȩ țαȚΝ αȟȚȠȜȩȖȘıȘΝ ĲȦȞΝ πİȡȚȕαȜȜȠȞĲȚțȫȞΝ İπȚπĲȫıİȦȞ, țαĲȐ ĲȘΝ

ȜİȚĲȠȣȡȖȓαΝĲȠȣ ĲȝȒȝαĲȠȢΝȒΝĲȘȢ įȡαıĲȘȡȚȩĲȘĲαȢ.  

ǼπȓıȘȢ, απȩΝ ĲȘ ȝİȜȑĲȘΝ ĲȠȣΝ ȣĳȚıĲȐȝİȞȠȣΝ șİıȝȚțȠȪΝ țαȚΝ ȞȠȝȚțȠȪΝ πȜαȚıȓȠȣΝ

ıȤİĲȚțȐΝ ȝİΝ ĲȠΝ πİȡȚȕȐȜȜȠȞ, πȠȣΝ İȝπȓπĲȠȣȞΝ ȠȚΝ ȣπȩΝ İȟȑĲαıȘΝ įȡαıĲȘȡȚȩĲȘĲİȢέΝ ǹπȩΝ

ĲȘȞΝİπȚȜȠȖȒΝĲȠȣΝțαĲȐȜȜȘȜȠȣΝȝȠȞĲȑȜȠȣΝțαȚΝĲȦȞΝȣĳȚıĲȐȝİȞȦȞΝȒΝȞȑȦȞΝȝİșȩįȦȞ, ȖȚαΝ

ĲȚȢΝİπȚȜȠȖȑȢΝĲȘȢΝįȚαȤİȓȡȚıȘȢΝĲȦȞΝπİȡȚȕαȜȜȠȞĲȚțȫȞΝșİȝȐĲȦȞέΝǹπȩΝĲȘȞΝİȟİȪȡİıȘΝțαȚΝ

ȣȚȠșȑĲȘıȘΝİȞįİįİȚȖȝȑȞȦȞΝȝȑĲȡȦȞΝțαȚΝπȡαțĲȚțȫȞΝįȚαȤİȓȡȚıȘȢΝĲȠȣ πİȡȚȕαȜȜȠȞĲȚțȠȪ 

απȠĲȣπȫȝαĲȠȢΝ țαȚΝ ĲȦȞΝ İπȚπĲȫıİȦȞΝ ĲȠȣΝ ȐȞșȡαțαέΝ ǹπȩΝ ĲȘȞΝ αȞȐπĲȣȟȘΝ įȡȐıȘȢ,Ν

ıȣȖțİțȡȚȝȑȞȘȢΝ țαȚΝ ıȣȖțȡȠĲȘȝȑȞȘȢΝ ȝİΝ ĲȘȞΝ İțπȩȞȘıȘΝ İȚįȚțȫȞΝπȡȠȖȡαȝȝȐĲȦȞ, țαȚΝ
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ĲȑȜȠȢ, απȩΝĲȘΝįȘȝȚȠȣȡȖȓαΝαȡȤİȓȦȞΝțαȚΝįȠȝȫȞ, ȖȚαΝĲȘȞΝπαȡαțȠȜȠȪșȘıȘΝȩȜȦȞΝĲȦȞΝ

įȡȐıİȦȞ țαȚΝĲȘΝȜȒȥȘΝȝȑĲȡȦȞ,ΝαțȠȜȠȣșȫȞĲαȢΝȝȚαΝıȣȖțİțȡȚȝȑȞȘΝțαĲȘȖȠȡȚȠπȠȓȘıȘ.  

ǾΝ πȡȠĲİȚȞȩȝİȞȘΝ țαĲȘȖȠȡȚȠπȠȓȘıȘΝ ıĲȘΝ ȖİȞȚțȒΝ ĲȘȢΝ ȝȠȡĳȒ, αȜȜȐΝ țαȚΝ ıĲαΝ

πȜαȓıȚαΝ ĲȘȢΝ ȓįȚαȢΝ ĳȚȜȠıȠĳȓαȢΝ ȖȚαΝ ĲȘȞΝ țαĲȘȖȠȡȚȠπȠȓȘıȘΝ ȝȚαȢ ǹήǺ, İțĲȚȝȐĲαȚΝ ȩĲȚΝ

ȝπȠȡİȓΝ ȞαΝ țαȜȣĳșİȓΝ απȩΝ ĲȘȞΝ αțȩȜȠȣșȘΝ ıȤȘȝαĲȚțȒΝ απȠĲȪπȦıȘΝ ĲȠȣΝ ĲȡȩπȠȣΝ

țαșȠȡȚıȝȠȪΝțαȚΝȠȝαįȠπȠȓȘıȘȢ, ȝİΝİπȓțİȞĲȡȠΝĲȘȞΝțȪȡȚαΝįȡαıĲȘȡȚȩĲȘĲακ 

 

ǼȚțȩȞαΝ26 ΓİȞȚțȒΝȀαĲȘγȠȡȚȠπȠȓȘıȘΝȝİΝǺȐıȘΝĲȘȞΝȀȪȡȚαΝǻȡαıĲȘȡȚȩĲȘĲαΝγȚαΝĲȚȢΝǼέǻέ 

ΆȝİıİȢΝαπȩΝǻȡαıĲȘȡȚȩĲȘĲα 

ǾΝ țαĲȘȖȠȡȓα, αĳȠȡȐΝ ıĲȚȢΝ ȐȝİıİȢΝ țαȚΝ ȑȝȝİıİȢΝ İțπȠȝπȑȢ, πȠȣΝ παȡȐȖȠȞĲαȚΝ

απȩΝ ĲȘȞΝ ȐȝİıȘΝ ȜİȚĲȠȣȡȖȓαΝ țαȚΝ ȣπȠıĲȒȡȚȟȘΝ ĲȘȢΝ țȪȡȚαȢΝ įȡαıĲȘȡȚȩĲȘĲαȢΝ ĲȠȣΝ

İȟİĲαȗȩȝİȞȠȣΝĲȝȒȝαĲȠȢ, ıȪȝĳȦȞαΝȝİΝĲȘΝįȠȝȒΝțαȚΝȠȡȖȐȞȦıȘΝĲȠȣΝĳȠȡȑαΝȒΝțȜȐįȠȣΝ

ΥȂȠȞȐįİȢ,ΝȈĲȡαĲȩπİįα,ΝȈȤȘȝαĲȚıȝȠȓ,ΝȆȜȠȓα,ΝțέȐ.). 

ȅȚΝ İțπȠȝπȑȢΝ πȠȣΝ παȡȐȖȠȞĲαȚΝ απȩΝ ĲȘΝ ıȣȖțİțȡȚȝȑȞȘΝ ȜİȚĲȠȣȡȖȓαΝ țαȚΝ

įȡαıĲȘȡȚȩĲȘĲα,Ν πȡȠȑȡȤȠȞĲαȚΝ απȩΝ ĲȠΝ ıȪȞȠȜȠΝ ĲȦȞΝ İȚįȚțȫȞΝ ıȤȑıİȦȞ, πȠȣΝ ȑȤȠȣȞΝ

αȞαπĲȣȤșİȓΝ țαȚΝ απαȚĲȠȪȞΝ İȚįȚțȐΝ πȡȠıαȡȝȠıȝȑȞȠ ȝȠȞĲȑȜȠΝ ȣπȠȜȠȖȚıȝȠȪ 

απȠĲȣπȫȝαĲȠȢ, πȠȣ πȡȑπİȚΝȞαΝȝİĲȡȐΝțαȚΝȞαΝțαȜȪπĲİȚ, ȩȜİȢΝĲȚȢΝİπȚȝȑȡȠȣȢΝĳȐıİȚȢ, 

ĲȩıȠΝıĲȠΝİπȚȤİȚȡȘıȚαțȩ,ΝαȞΝαȣĲȩΝİȓȞαȚΝİĳȚțĲȩΝțαȚΝαπȠįİțĲȩ, ȩıȠΝțαȚΝıĲȠΝțαȞȠȞȚțȩΝ

πİįȓȠΝ ȜİȚĲȠȣȡȖȓαȢέΝ ǲĲıȚΝ πİȡȚȜαȝȕȐȞȠȞĲαȚΝ ȠȚΝ ȚįȚαȚĲİȡȩĲȘĲİȢΝ țαȚΝ İȚįȚțȑȢΝ ıȣȞșȒțİȢ,Ν

ıȣȜȜȑȖȠȞĲαȢΝıĲȠȚȤİȓαΝαπȩΝĲȠȞΝĲȡȩπȠΝȤȡȒıȘȢΝțαȚΝĲȘȞΝπȠıȩĲȘĲαΝĲȘȢΝțαĲαȞȐȜȦıȘȢΝ

İȞȑȡȖİȚαȢΝțαȚΝțαȣıȓȝȦȞ,ΝıİΝıȣȞįȣαıȝȩΝȝİΝĲαΝαπαȚĲȠȪȝİȞαΝȝȑıα,ΝĲȠȞΝİȟȠπȜȚıȝȩ, 
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ĲȠΝİıȦĲİȡȚțȩΝțαȚΝİȟİȚįȚțİȣȝȑȞȠΝıȪıĲȘȝαΝȝİĲαĳȠȡȫȞΝțαȚΝıȣȞαĳȠȪȢΝİȟȣπȘȡȑĲȘıȘȢ,Ν

țαșȫȢ țαȚΝĲȚȢΝİπȚȝȑȡȠȣȢΝȜȠȚπȑȢΝİȚįȚțȑȢΝαπαȚĲȒıİȚȢέΝ 

ȂİĲȐΝ ĲȘȞΝ țαĲαȖȡαĳȒΝ ĲȘȢΝ įȡȐıȘȢΝ ȝİΝ ıĲȠȚȤİȓαΝ ȝİĲȡȒıȚȝȠȣΝ απȠĲȣπȫȝαĲȠȢΝ

ȐȞșȡαțα,ΝȝπȠȡİȓΝ ȞαΝαțȠȜȠȣșȒıİȚΝȘΝ İȟȑĲαıȘΝ İȟİȪȡİıȘȢ ĲȡȩπȦȞΝțαȚΝįȚαįȚțαıȚȫȞ,Ν

İπαȞİȟİĲȐȗȠȞĲαȢ,Ν αȞαșİȦȡȫȞĲαȢΝ țαȚΝ ĲȡȠπȠπȠȚȫȞĲαȢ,Ν ȩπȠȣΝ țȡȚșİȓΝ ıțȩπȚȝȠ,Ν

ȠĲȚįȒπȠĲİΝ ȝπȠȡİȓΝ ȞαΝ απȠĲİȜȑıİȚΝ țȠȝȝȐĲȚ,Ν πȠȣ șαΝ ȕİȜĲȚȫıİȚΝ ĲȘȞΝ İȞİȡȖİȚαțȒΝ ĲȠȣΝ

απȩįȠıȘΝțαȚΝșαΝȝİȚȫıİȚΝİțπȠȝπȑȢέ 

ΈȝȝİıİȢΝαπȩΝǻȡαıĲȘȡȚȩĲȘĲα 

ǾΝ İπȩȝİȞȘΝ țαĲȘȖȠȡȓαΝ ȝİΝ ĲȘΝ ıȣȖțİțȡȚȝȑȞȘΝ țαĲȘȖȠȡȚȠπȠȓȘıȘ, αĳȠȡȐΝ ıĲȚȢΝ

İțπȠȝπȑȢΝ πȠȣΝ παȡȐȖȠȣȞΝ ȠȚΝ ȜȠȚπȑȢΝ ȜİȚĲȠȣȡȖȓİȢΝ țαȚΝ įȡαıĲȘȡȚȩĲȘĲİȢ,Ν ȠȚΝ ȠπȠȓİȢΝ

ȣπȠıĲȘȡȓȗȠȣȞΝȑȝȝİıαΝĲȠΝπȡȠȘȖȠȪȝİȞȠΝıȪȞȠȜȠ,ΝĲȘȢΝțȪȡȚαȢΝįȡαıĲȘȡȚȩĲȘĲαȢΝțαȚΝĲȘȢΝ

ȐȝİıȘȢΝȣπȠıĲȒȡȚȟȒȢΝĲȘȢ. 

ǾΝțαĲȘȖȠȡȓαΝαȣĲȒΝȑȤİȚΝαȡțİĲȑȢΝȚįȚαȚĲİȡȩĲȘĲİȢΝțαȚΝȚįȚȠȝȠȡĳȓİȢ,ΝİȓȞαȚΝıȣȞȒșȦȢΝ

ȝİȖȐȜȘΝțαȚΝİȣȡİȓα, αȜȜȐΝıȣȤȞȐΝįİȞΝȣπȐȡȤȠȣȞΝȒ įİȞΝİȓȞαȚΝαπȠȜȪĲȦȢΝȟİțȐșαȡα,ΝĲα 

ıαĳȒΝȩȡȚαΝįȚαȤȦȡȚıȝȠȪ, ȦȢΝπȡȠȢΝĲȠΝȣπȠȜȠȖȚıĲȚțȩΝțȠȝȝȐĲȚΝ ĲȦȞΝȝİĲȡȒıİȦȞ, πȠȣΝ

ȐȜȜȠĲİΝ πİȡȚȠȡȓȗȠȣȞΝ țαȚΝ ȐȜȜȠĲİΝ πİȡȚțȜİȓȠȣȞΝ πİȡαȚĲȑȡȦ įȡαıĲȘȡȚȩĲȘĲİȢΝ țαȚΝ

ȜİȚĲȠȣȡȖȓİȢέΝ ǹȣĲȩ ȖȚαΝ ȞαΝ πİȡȚȠȡȚıĲİȓΝ ȒΝ ȞαΝ ȝȘįİȞȚıĲİȓ,Ν απαȚĲİȓĲαȚΝ πȡȠıİțĲȚțȒΝ

ȠȡȚȠșȑĲȘıȘΝ țαȚ παȡȐȜȜȘȜα, ȞαΝ ȣπȐȡȟİȚΝ ıαĳȒȢΝ πȡȠıįȚȠȡȚıȝȩȢΝ ĲȠȣΝ ĲȚΝ

πİȡȚȜαȝȕȐȞİĲαȚ, ȠȪĲȠȢΝ ȫıĲİΝ ȞαΝ απȠĳİȪȖȠȞĲαȚΝ įȚπȜȑȢ țαĲαȤȦȡȒıİȚȢΝ ȒΝ ȞαΝ ȝȘȞΝ

įȚαĳİȪȖȠȣȞΝ ȝİĲȡȒıİȚȢ,Ν ȠȚΝ ȠπȠȓİȢΝ șαΝ ȠįȘȖȒıȠȣȞΝ ıİΝ ȜαȞșαıȝȑȞαΝ απȠĲİȜȑıȝαĲαΝ

ȝİĲȡȒıİȦȞΝțαȚΝĲȠΝȤİȚȡȩĲİȡȠ, ĲȘΝȝȘΝαπȩįȠıȘ ĲȘȢΝπȡαȖȝαĲȚțȒȢΝİȚțȩȞαȢ, πȠȣΝĲİȜȚțȐΝ

ȩȜαΝȝαȗȓ,ΝșαΝİȝπȠįȓıȠȣȞΝȒΝțαȚΝșαΝαπαȖȠȡİȪıȠȣȞ, ĲȘΝȜȒȥȘΝĲȦȞΝțαĲαȜȜȘȜȩĲİȡȦȞΝ

ȝȑĲȡȦȞΝȝİȓȦıȘȢΝİțπȠȝπȫȞΝțαȚ ĲȠȣΝπİȡȚȕαȜȜȠȞĲȚțȠȪΝαπȠĲȣπȫȝαĲȠȢ.  

ǲĲıȚ, απαȚĲİȓĲαȚ ȐȡĲȚα țαȚΝıȦıĲȒΝțαĲαȞȠȝȒ, ȠȡșȠȜȠȖȚțȩȢΝįȚαȤȦȡȚıȝȩȢΝıĲȠΝ

ȟİțαșȐȡȚıȝαΝ ĲȦȞΝ ȜİȚĲȠȣȡȖȚȫȞ țαȚΝ İπȚįȡȐıİȦȞ,ΝȫıĲİ, țαĲαȖȡαĳȑȢΝ țαȚΝ įİįȠȝȑȞα, 

πȠȣΝ șαΝ πȡȠȑȡȤȠȞĲαȚΝ țαȚΝ αȞĲȚπȡȠıȦπİȪȠȣȞΝ ĲαΝ İπȚȝȑȡȠȣȢΝ ıȪȞȠȜαΝ ĲȦȞΝ

απȠĲȣπȦȝȐĲȦȞΝ ĲȠȣȢ, πȐȞȦ ıĲȠȣȢΝ ȕαıȚțȠȪȢΝ πȣȜȫȞİȢ,Ν ȞαΝ παȡȑȤȠȣȞΝ ĲȘΝ

įȣȞαĲȩĲȘĲαΝ İȟαȖȦȖȒȢΝ αȟȚȩπȚıĲȦȞΝ ıȣȝπİȡαıȝȐĲȦȞ, ȖȚαΝ ĲȘȞΝ πİȡαȚĲȑȡȦΝ

απȠĲİȜİıȝαĲȚțȒΝπȡȠıπȐșİȚα, ıĲȠΝαȞαȜȘĳșȑȞΝαȞĲȚțİȓȝİȞȠΝįȡαıĲȘȡȚȠπȠȓȘıȘȢ. 
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 ǲȞȠπȜİȢΝǻȣȞȐȝİȚȢ
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ȀȠȚȞȒȢΝȋȡȒıȘȢΝțαȚΝȍĳȑȜİȚαȢΝ 

ǾΝĲİȜİȣĲαȓαΝțαĲȘȖȠȡȓα, αĳȠȡȐΝıĲȚȢΝȐȜȜİȢΝțαȚΝȣπȩȜȠȚπİȢ ȐȝİıİȢΝțαȚΝȑȝȝİıİȢΝ

İțπȠȝπȑȢ, πȠȣΝπαȡȐȖȠȣȞΝȠȚΝȜȠȚπȑȢΝįȡαıĲȘȡȚȩĲȘĲİȢ,ΝπȠȣ ȣπȠıĲȘȡȓȗȠȣȞΝȖİȞȚțȐΝĲȘΝ

ȜİȚĲȠȣȡȖȓαΝĲȠȣΝȣπȩȜȠȚπȠȣΝȝȘȤαȞȚıȝȠȪ-ĳȠȡȑα. ǾΝțαĲȘȖȠȡȓαΝİȓȞαȚΝȘΝπȚȠΝįȚİȣȡȣȝȑȞȘ, 

ȝİȖȐȜȘΝțαȚΝİțİȓȞȘ πȠȣΝπαȡȑȤİȚΝĲȘΝįȣȞαĲȩĲȘĲαΝȖȚαΝĲȚȢΝȝİȖαȜȪĲİȡİȢΝπαȡİȝȕȐıİȚȢΝțαȚΝ

İπİȝȕȐıİȚȢ. Ȉ΄Ν αȣĲȒȞΝ ȣπȐȡȤİȚ πİȡȚııȩĲİȡȠΝ πȡȩıĳȠȡȠΝ ȑįαĳȠȢ, ȖȚα įȡȐıȘΝ ĲȘȢΝ

țαȚȞȠĲȠȝȓαȢ,Ν ĲȘȢΝ ȚįȚȩȝȠȡĳȘȢΝ πȡȠȩįȠȣΝ țαȚΝ ĲȠȣΝ İπȠȚțȠįȠȝȘĲȚțȠȪΝ πİȚȡαȝαĲȚıȝȠȪ,Ν

ȤȦȡȓȢΝ ȑȞĲȠȞαΝ πİȡȚȠȡȚıĲȚțȑȢΝ įİıȝİȪıİȚȢΝ țαȚΝ ȚįȚαȓĲİȡİȢΝ ȣπȠȤȡİȫıİȚȢΝ įȚαĲȒȡȘıȘȢ, 

ȝİșȠįȠȜȠȖȚțȐΝ țαȚΝ ĲȣπȠȜαĲȡȚțȐΝ αȣıĲȘȡȠȪΝ πȜαȚıȓȠȣΝ țαȚΝ παȡȐȜȜȘȜαΝ İȞȩȢΝ πİįȓȠȣΝ

αȞȠȚțĲȫȞΝπȡȠĲȐıİȦȞ,ΝİȣȑȜȚțĲȦȞΝıțȑȥİȦȞΝțαȚΝȚįİȫȞ,ΝȖȚαΝĲȘȞΝαȟȚȠπȠȓȘıȘΝȩȜȠȣΝĲȠȣΝ

İȪȡȠȣȢΝ ĲȠȣΝαȞșȡȫπȚȞȠȣΝįȣȞαȝȚțȠȪΝ țαȚΝπȩȡȦȞ,ΝıĲȘȞΝ ȣπȘȡİıȓαΝ țαȚΝ İȟȣπȘȡȑĲȘıȘΝ

ĲȠȣ țȣȡȓȠȣΝıțȠπȠȪ,ΝȩπȦȢΝȠȚΝǼέǻέΝȑȤȠȣȞΝĲαȤșİȓΝțαȚΝȝȐșİȚΝȞαΝĲȐııȠȞĲαȚέ 

ȀαĲȘȖȠȡȓİȢ,ΝțαĲȘȖȠȡȚȠπȠȚȒıİȚȢΝțαȚΝȠȝαįȠπȠȚȒıİȚȢ,ΝȝπȠȡİȓΝȞαΝȖȓȞȠȣȞΝπȠȜȜȑȢΝ

țαȚΝ αțȩȝȘΝ πİȡȚııȩĲİȡİȢ,Ν αĳȠȪΝ αȞαȜȣșȠȪȞ ȚįȚαȚĲİȡȩĲȘĲİȢΝ țαȚ įȚαĳȠȡȠπȠȚȒıİȚȢ,Ν

țαșȫȢ țαȚΝȝπȠȡȠȪȞ ȞαΝαπȜȠπȠȚȘșȠȪȞΝ Ĳα πİȡȚııȩĲİȡȠΝıȪȞșİĲαέΝǼțĲȚȝȐĲαȚΝ ȩȝȦȢΝ

ȩĲȚΝ ı΄Ν αȣĲȑȢΝ ĲȚȢΝ πİȡȚπĲȫıİȚȢ,Ν απαȚĲİȓĲαȚΝ πİȡȚııȩĲİȡȠΝ ıțİπĲȚțȩΝ țαȚΝ ĲαȣĲȩȤȡȠȞαΝ

αȞȠȚțĲȩΝ țαȚΝ πȡαțĲȚțȩΝ πȞİȪȝα, ȫıĲİΝ ȘΝ ȜȠȖȚțȒΝ ĲȠȣΝ įȚαȤȦȡȚıȝȠȪΝ țαȚΝ ĲȘȢΝ

ȠȝαįȠπȠȓȘıȘȢ, ȞαΝ παȡαȝȑȞİȚ ıĲȘȞΝ απȜȒΝ ȜȠȖȚțȒΝ țαȚΝ ıĲȘȞΝ απȜȠπȠȓȘıȘ, țαĲȐΝ ĲȠΝ

įȣȞαĲȩȞΝĲȠȣΝαįȚțαȚȠȜȩȖȘĲαΝıȪȞșİĲȠȣέ  

ǼπȓıȘȢ, İȓȞαȚΝπİįȓȠΝαȞȠȚțĲȠȪΝπȡȠıαȞαĲȠȜȚıȝȠȪΝțαȚΝαȞȐπĲȣȟȘȢ, İπȚπȜȑȠȞ ȒΝ

įȚİȣȡȣȝȑȞȦȞΝ İπȚȜȠȖȫȞΝ țαȚΝ ȜİȚĲȠȣȡȖȚȫȞ,Ν İȓĲİΝ ȝİȝȠȞȦȝȑȞαΝ țαȚΝ ȀȜαįȚțȐ,Ν ȩĲαȞΝ

ȣπȐȡȤȠȣȞΝ αȟİπȑȡαıĲİȢΝ ȚįȚαȚĲİȡȩĲȘĲİȢΝ İȓĲİΝ απȩΝ țȠȚȞȠȪ,Ν ȩĲαȞΝ İȞįİȓțȞȣĲαȚ 

įȚαțȜαįȚțȒΝ ȖİĳȪȡȦıȘ,Ν πȠȣΝ ȝİΝ ĲȘȞΝ İȣțαȚȡȓαΝ ĲȘȢΝ αȞαȗȒĲȘıȘȢΝ ȞȑȦȞΝ İπȚȜȠȖȫȞΝ țαȚΝ

ȜȪıİȦȞ, ıĲȘȞΝ πȡȠıπȐșİȚαΝ ȝİȓȦıȘȢΝ ĲȠȣΝ απȠĲȣπȫȝαĲȠȢ,Ν Ȟα İπαȞİȟİĲαıĲȠȪȞΝ țαȚΝ

İπαȞαπȡȠıįȚȠȡȚıĲȠȪȞΝ țαĲαıĲȐıİȚȢΝ țαȚΝ ȞαΝ ȣȚȠșİĲȘșȠȪȞΝ ȞȑİȢΝ ȒΝ αȞαșİȦȡȘȝȑȞİȢΝ

πȡαțĲȚțȑȢ, πȡȠȢΝ ĲȠΝ ıȣȝĳȑȡȠȞΝ ĲȦȞΝ ǼέǻέΝ țαȚΝ ĲȦȞΝ İπȚįȚȫȟİȫȞΝ ĲȠȣȢ,Ν țαșȫȢ țαȚΝ

απαȖțȓıĲȡȦıȘΝαπȩΝĲȘȞΝȩπȠȚαΝįȚαπȚıĲȦșİȓıαΝȞȠıȘȡȩĲȘĲαέ 

ǼȆǿΝȉȅȊΝȈȉȇǹȉȅȊ ȄǾȇǹȈ 

ȅΝȈĲȡαĲȩȢ, ȦȢ πȠȜȣπȜȘșȑıĲİȡȠȢ, ȝİΝĲȘΝȝİȖαȜȪĲİȡȘΝįȚαıπȠȡȐΝȝȠȞȐįȦȞΝțαȚΝ

ȝȠȡĳȫȞΝıȤȘȝαĲȚıȝȠȪΝįȚȠȓțȘıȘȢΝțαȚΝȠȡȖȐȞȦıȘȢ,ΝȝİȖȐȜȦȞΝțαȚΝȝȚțȡȫȞΝįȚαıĲȐıİȦȞ,Ν

ȝİΝ πȠȚțȚȜȠȝȠȡĳȓαΝ ıĲȠΝ İȓįȠȢΝ ĲȦȞΝ απȠıĲȠȜȫȞΝ țαȚΝ įȡȐıİȦȞ,Ν ıĲȠ ȝİȖȐȜȠΝ İȪȡȠȢΝ



ǼπȑțĲαıȘΝıĲȚȢΝȁȠȚπȑȢΝ
 ǲȞȠπȜİȢΝǻȣȞȐȝİȚȢ
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ȤİȡıαȓȠȣΝİπȓΝĲȠΝπȜİȓıĲȠȞΝȤȫȡȠȣ,ΝȝİΝȚįȚαȓĲİȡαΝαȣȟȘȝȑȞİȢΝİπȚȤİȚȡȘıȚαțȑȢΝțαȚΝȜȠȚπȑȢΝ

απαȚĲȒıİȚȢ,ΝȑȤİȚΝĲȠΝįȚțȩΝĲȠȣΝȝİȡȓįȚȠΝıĲȠ πİȡȚȕαȜȜȠȞĲȚțȩΝαπȠĲȪπȦȝα, ĲȦȞΝǼέǻ.. 

ȉȠΝȝİȖαȜȪĲİȡȠΝȝȑȡȠȢΝ ĲȦȞΝįȡαıĲȘȡȚȠĲȒĲȦȞΝ ĲȠȣ,ΝαĳȠȡȐΝ ȚįȚαȓĲİȡȠΝțαȚΝ İȚįȚțȩΝ

țȠȝȝȐĲȚ,ΝİȓĲİΝıĲȠΝıȪȞȠȜȠ,ΝİȓĲİΝıĲαΝİπȚȝȑȡȠȣȢ, ĲȠΝȠπȠȓȠΝıȓȖȠȣȡαΝαπαȚĲİȓΝĲȘΝįȚțȒΝĲȠȣ 

ȟİȤȦȡȚıĲȒ αȞȐȜȣıȘ, ȫıĲİΝȞαΝȖȓȞİȚΝαȞĲȚțİȓȝİȞȠΝ İȟȑĲαıȘȢΝ ĲȘȢΝįȣȞαĲȩĲȘĲαȢΝ ȖȚαΝ ĲȘȞΝ

İĳαȡȝȠȖȒΝȒΝȩȤȚΝĲȘȢΝįȡȐıȘȢ, ıĲȘΝȝİȓȦıȘΝİțπȠȝπȫȞ. ǺȑȕαȚαΝȚıȤȪİȚ, πȦȢΝȠĲȚįȒπȠĲİΝ

παȡȐȖİȚΝİțπȠȝπȑȢ, ȝπȠȡİȓΝțαȚΝȞαΝĲȚȢΝȝİȚȫıİȚ, αȡțİȓΝȞαΝαțȠȜȠȣșȘșȠȪȞΝțαĲȐȜȜȘȜα,Ν

İȞįİįİȚȖȝȑȞαΝțαȚΝıȣȖțİțȡȚȝȑȞαΝȕȒȝαĲα, ȕȐıİȚΝαπȠįİțĲȠȪΝțαȚΝȚțαȞȠȪΝıȤİįȓȠȣ, ıĲȘȞΝ

İȟȣπȘȡȑĲȘıȘΝĲȘȢΝıȣȡȡȓțȞȦıȘȢΝĲȠȣΝαπȠĲȣπȫȝαĲȠȢέ  

ȈİΝ πȡȫĲȘΝ πȡȠıȑȖȖȚıȘ,Ν İȟİĲȐȗȠȞĲαȢΝ ĲȠΝ ȖİȞȚțȩΝ ıțİπĲȚțȩΝ țαȚΝ ĲȘȞ πȡȩĲαıȘΝ

αȞȐȜȘȥȘȢΝ įȡȐıȘȢ,Ν İțĲȚȝȐĲαȚΝ ȩĲȚΝ ȝȐȜȜȠȞ, ȣπȐȡȤİȚΝ įȣȞαĲȩĲȘĲαΝ İĳαȡȝȠȖȒȢΝ

ȣπȠȜȠȖȚıȝȠȪΝĲȠȣΝαπȠĲȣπȫȝαĲȠȢ, ıĲȚȢΝįȚαıĲȐıİȚȢΝȝȚαȢ αȞĲȓıĲȠȚȤȘȢ țαȚΝαȞȐȜȠȖȘȢ 

ȝİșȠįȠȜȠȖȓαȢ, ȦȢΝπȡȠȢΝĲȚȢΝįȡαıĲȘȡȚȩĲȘĲİȢΝĲȘȢΝǹİȡȠπȠȡȓαȢΝȈĲȡαĲȠȪ, ıĲȚȢΝȕȐıİȚȢΝ

ĲȦȞΝ İȜȚțȠπĲȑȡȦȞΝ (ǼήȆ), țαĲȩπȚȞ ıȤİĲȚțȒȢ țαȚΝ İȚįȚțȒȢ πȡȠıαȡȝȠȖȒȢ, ıĲȚȢΝ

ȚįȚαȚĲİȡȩĲȘĲİȢΝțαȚΝįȚαıĲȐıİȚȢΝĲȦȞΝȜİȚĲȠȣȡȖȚȫȞΝĲȠȣȢέ  

ǾΝȖİȞȚțȒΝțαȚ ȕαıȚțȒ ȝİșȠįȠȜȠȖȓα, ıĲȠΝİπȓπİįȠΝĲȦȞΝαȡȤȫȞΝțαȚΝ ĲȘȢΝȖİȞȚțȒȢΝ

İĳαȡȝȠȖȒȢ, įİȞΝ ȑȤİȚΝ αȣıĲȘȡȠȪȢΝ πİȡȚȠȡȚıȝȠȪȢΝ ıĲȘȞΝ ȑțĲαıȘΝ ĲȘȢΝ țαșİαȣĲȒȢΝ

İĳαȡȝȠȖȒȢ,ΝπαȡȐΝȝȩȞȠΝıĲȠΝπȫȢΝȠΝțȐșİΝĳȠȡȑαȢ, șαΝαπȠȡȡȠĳȒıİȚΝ ĲȠΝȕαıȚțȩΝțαȚΝ

țȪȡȚȠΝ ıȤȑįȚȠΝ țαȚΝ πȫȢΝ ȑπİȚĲαΝ șαΝ İπȚȜȑȟİȚΝ ĲȠȞΝ ĲȡȩπȠΝ αȞĲȚȝİĲȫπȚıȘȢΝ țαȚΝ įȡȐıȘȢ, 

πȡȠıαȡȝȠıȝȑȞȠΝıĲαΝįȚțȐΝ ĲȠȣΝİȚįȚțȐΝȤαȡαțĲȘȡȚıĲȚțȐέΝ ǹȡțİȓΝ ȞαΝ ȣπȐȡȤİȚΝȕȠȪȜȘıȘΝ

țαȚΝ ĲαΝ ȝȠȞĲȑȜαΝ įȠȝȠȪȞĲαȚΝ țαĲȐȜȜȘȜα,Ν ȫıĲİ ȞαΝ ȚțαȞȠπȠȚȠȪȞΝ ĲȚȢΝ ĲȚșȑȝİȞİȢΝ

απαȚĲȒıİȚȢ105 țαȚΝĲȚȢΝαπαȡαȓĲȘĲİȢΝπȡȠįȚαȖȡαĳȑȢ. 

ǼȆǿΝȉȅȊΝȃǹȊȉǿȀȅȊ 

ǾΝİπȩȝİȞȘΝȝİȖȐȜȘΝįȚȐıĲαıȘΝĲȠȣΝșαȜαııȓȠȣΝȤȫȡȠȣΝțαȚΝȘΝȠπȠȓαΝıĲȠΝπȠȜȚĲȚțȩΝ

ĲȝȒȝα, απȠĲİȜİȓΝȝȑȡȠȢΝĲȦȞΝȖİȞȚțȫȞΝȝİĲαĳȠȡȫȞ, İȓȞαȚΝĲȠΝȐȜȜȠΝțȠȝȝȐĲȚΝıĲȠΝπȐȗȜέΝ

ǳįȘ ĲȠΝπİȡȚȕαȜȜȠȞĲȚțȩΝαπȠĲȪπȦȝαΝȑȤİȚΝαȡȤȓıİȚΝȞαΝȣπȠȜȠȖȓȗİĲαȚΝıĲȚȢΝįȚαıĲȐıİȚȢΝ

ĲȘȢΝπȠȜȚĲȚțȒȢΝİπȚĲȒįİȣıȘȢ, ȝİΝȝȑĲȡȘıȘΝİțπȠȝπȫȞΝαπȩΝĲȚȢΝțȚȞȒıİȚȢΝĲȦȞΝπȜȠȓȦȞΝțαȚΝ

țαĲȐΝĲȘΝȜİȚĲȠȣȡȖȓαΝĲȦȞΝȜȚȝȑȞȦȞ. 

                                            
105 ΆȜȜȦıĲİ, İțĲȚȝȐĲαȚΝ ȩĲȚΝ ȞȠıȠțȠȝİȓα,Ν παȡαȖȦȖȚțȑȢΝ ıȤȠȜȑȢΝ ΥπαȞİπȚıĲȒȝȚα, ıȤȠȜİȓαΦΝ țαȚΝ

ıĲȡαĲȩπİįα,Ν șαΝ απȠĲİȜȑıȠȣȞΝ ıȪȞĲȠȝα αȞĲȚțİȓȝİȞαΝ İȚįȚțȫȞΝ ȝİȜİĲȫȞΝ ȝİΝ ĲȘΝ ȝȠȡĳȒΝ İĳαȡȝȠȖȫȞΝ
țȠȚȞȒȢΝȦĳȑȜİȚαȢ,ΝİπȚĲİȜİȓȦȞΝįȚȠȚțȒıİȦȞΝțαȚΝȠȡȖαȞȚıȝȫȞέ 
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ȉȠΝİȚįȚțȩΝαȞĲȚțİȓȝİȞȠΝİȓȞαȚΝĲαΝπȜȠȓαΝțαȚΝȘΝțȓȞȘıȒΝĲȠȣȢ, ıİΝıȣȞįȣαıȝȩΝȝİΝĲȠȞΝ

İȜȜȚȝİȞȚıȝȩΝ țαȚΝ ĲȘȞΝ παȡαȝȠȞȒΝ ĲȠȣȢΝ İțİȓ,Ν İȞȫ απαȚĲİȓĲαȚΝ ıȣȖțİțȡȚȝȑȞȘΝ

țαĲȘȖȠȡȚȠπȠȓȘıȘΝ țαȚΝ ȠȝαįȠπȠȓȘıȘΝ ĲȦȞΝ įȚαĳȩȡȦȞΝ ȜİȚĲȠȣȡȖȚȫȞ,Ν πȠȣΝ ıȤİĲȓȗȠȞĲαȚΝ

αĳİȞȩȢ, ȝİΝ ĲȚȢΝ țȚȞȒıİȚȢΝ ĲȦȞΝ πȜȠȓȦȞΝ țαȚΝ ĲȠȣȢΝ įȚȐĳȠȡȠȣȢΝ ĲȪπȠȣȢΝ αȣĲȫȞΝ țαȚΝ

αĳİĲȑȡȠȣ, ȝİΝ ĲȚȢΝ įȡαıĲȘȡȚȩĲȘĲİȢΝ țαȚΝ ĲȚȢ İȖțαĲαıĲȐıİȚȢ ĲȠȣΝ ȜȚȝȑȞαΝ ȒήțαȚΝ ĲȠȣΝ

ȞαȣıĲȐșȝȠȣέ ǼπȚπȜȑȠȞ,ΝȑȞαΝȐȜȜȠΝțȠȝȝȐĲȚΝπȠȣΝȑȤİȚΝțαȚΝαȣĲȩΝȝȚαΝįȚαĳȠȡİĲȚțȩĲȘĲα,Ν

αĳȠȡȐ, ıĲȚȢ įȡαıĲȘȡȚȩĲȘĲİȢ,Ν țαĲȐΝ ĲȘȞΝ πȜİȪıȘ ıĲȘȞΝ αȞȠȚțĲȒΝ șȐȜαııαΝ țαȚΝ ıĲȘ 

ȝİĲȐȕαıȘ ıĲȠȣȢΝπȡȠȠȡȚıȝȠȪȢ,ΝțαșȫȢ țαȚΝıĲȘΝȤȡȒıȘΝȐȜȜȦȞΝȕȐıİȦȞ,ΝİȞįȚȐȝİıȦȞΝ

țαȚΝĲİȜȚțȠȪΝπȡȠȠȡȚıȝȠȪ,ΝȝİΝĲȚȢΝĳȐıİȚȢΝĲȘȢΝȤİȡıαȓαȢΝțαȚΝșαȜȐııȚαȢ ȣπȠıĲȒȡȚȟȘȢ. 

ȅȚΝ ȝİșȠįȠȜȠȖȓİȢΝ πȠȣΝ ıȣȞȒșȦȢΝ İπȚȜȑȖȠȞĲαȚ ıĲȘΝ ȝȑĲȡȘıȘΝ İțπȠȝπȫȞ, įİȞΝ

įȚαĳȑȡȠȣȞΝ țαĲȐΝ πȠȜȪΝ ıĲȘΝ ȖİȞȚțȒΝ ĲȠȣȢΝ ĳȚȜȠıȠĳȓα,Ν αĳȠȪΝ țαȚΝ ıİΝ αȣĲȒΝ ĲȘȞΝ

πİȡȓπĲȦıȘ, απαȚĲİȓĲαȚΝ πȡȫĲαΝ ȤαȡĲȠȖȡȐĳȘıȘΝ țαȚΝ țαĲαȖȡαĳȒΝ țαȚΝ ȑπȠȞĲαȚΝ ĲαΝ

İπȩȝİȞαΝ İπȓπİįαΝ įȚαπȓıĲİȣıȘȢ. ȈȣȞȒșȦȢ, ĲαΝ ıȘȝİȓαΝ ȩπȠȣΝ İıĲȚȐȗȠȞĲαȚ țαȚΝ

İπȘȡİȐȗȠȞĲαȚ106 ȠȚΝȝİĲȡȒıİȚȢΝ İȓȞαȚΝ ıĲαΝ İȓįȘΝ țαȚΝ ıĲȠȣȢΝ ĲȪπȠȣȢ ĲȦȞΝπȜȠȓȦȞ,Ν ıĲȠȞΝ

ĲȡȩπȠ πȠȣ țȚȞȠȪȞĲαȚΝıĲȠΝȜȚȝȐȞȚ,ΝıĲȚȢ απαȚĲȒıİȚȢΝĲȠȣȢΝİȞĲȩȢΝțαȚΝıĲȠΝĲαȟȓįȚ,ΝıĲαΝȩȡȚαΝ

țαȚΝ ıĲȠȣȢ πİȡȚȠȡȚıȝȠȪȢ,Ν ıȪȝĳȦȞαΝ αțȩȝαΝ țαĲȐΝ ĲαΝ įİįȠȝȑȞαΝ țαȚΝ ĲȚȢΝ αȞĲȚıĲȠȚȤȓİȢ, 

ĲȦȞΝ πȜȠȓȦȞΝ ĲȠȣΝ İȝπȠȡȚțȠȪΝ ȞαȣĲȚțȠȪ. ȉαΝ İȡȖαȜİȓαΝ İπȓıȘȢΝ ȣĳȓıĲαȞĲαȚ, ȖȚα țȐșİ 

ĲȠȝȑα πȠȣ İȝĳαȞȓȗİȚΝ İȞįȚαĳȑȡȠȞΝ țαȚΝ įȣȞαȝȚțȒΝıĲȠΝ ȞαΝȝİĲȡȒıİȚΝ țαȚΝ ȞαΝ İπȚįȡȐıİȚΝ

șİĲȚțȐΝıĲȘΝȝİȓȦıȘΝĲȠȣΝαπȠĲȣπȫȝαĲȠȢ,ΝαȡțİȓΝȘΝπİȡİĲαȓȡȦ ȕȠȪȜȘıȘέ  

ǼȆǿΝǹȁȁȍȃ ȈȍȂǹȉȍȃ ΥǹȈȉȊȃȅȂǿǹ-ȆȊȇȅȈǺǼȈȉǿȀǾ-ȁǿȂǼȃǿȀȅΦ 

ȉȠΝ πİįȓȠΝ ĲȦȞΝ ȈȦȝȐĲȦȞΝ țαĲαȜαȝȕȐȞİȚ İπȓıȘȢ ȑȞαȞ ȚįȚαȓĲİȡαΝ įȚİȣȡȣȝȑȞȠ 

ȤȫȡȠ,Ν ȩπȠȣΝ αȞαȝȚȖȞȪȠȞĲαȚ, įȡαıĲȘȡȚȩĲȘĲİȢΝ αıĳȐȜİȚαȢΝ țαȚΝ πȡȠıĲαıȓαȢΝ ĲȦȞΝ

πȠȜȚĲȫȞ,Ν țαșȫȢΝ țαȚ İȟαπȜȫȞİĲαȚ ıİ ȝȑȡȠȢΝ ĲȘȢΝ ǼșȞȚțȒȢΝ αıĳȐȜİȚαȢ, įȚαșȑĲȠȞĲαȢ 

ȝȑıα, ȩȜȘȢΝ ĲȘȢΝ țȜȓȝαțαȢΝ țαȚΝ İȪȡȠȣȢ,Ν İπȚȤİȚȡȫȞĲαȢ ıİΝ ȟȘȡȐ, șȐȜαııαΝ țαȚΝ αȑȡα, 

İȞȫ įȚαıțȠȡπȓȗȠȞĲαȚ,Ν İțĲİȓȞȠȞĲαȚ țαȚΝ İȞİȡȖȠȪȞ, İπȓıȘȢΝ ıİΝ ȩȜȘΝ ĲȘȞΝ İπȚțȡȐĲİȚα. 

ǼπȚπȜȑȠȞ, įȚαĲȘȡȠȪȞ ıȪȝĳȦȞαΝ ȝİΝ ĲȚȢΝ απαȚĲȒıİȚȢΝ İțȐıĲȠȣΝ ȈȫȝαĲȠȢ,Ν ıĲαșȝȠȪȢΝ

ıȣȞĲȒȡȘıȘȢ,Ν ıȣȖțȑȞĲȡȦıȘȢ,Ν İĳȩȡȝȘıȘȢΝ įȡȐıȘȢΝ țαȚΝ αȞĲαπȩțȡȚıȘȢ,Ν αȜȜȐΝ
                                            

106 ǼπȓıȘȢ,ΝȘΝȖİȦȖȡαĳȚțȒΝșȑıȘ,ΝȘΝȝȠȡĳȒΝțαȚΝĲȠΝıȤȒȝαΝĲȠȣΝȜȚȝαȞȚȠȪΝΥȞαȣıĲȐșȝȠȣΦ,ΝȠȚΝșȑıİȚȢΝ
įȑıȘȢ,ΝȘΝțȣțȜȠĳȠȡȓαΝțαȚΝĲαΝπȡȠȖȡȐȝȝαĲαΝαĳȓȟİȦȞ,ΝȠȚΝțαȚȡȚțȑȢΝıȣȞșȒțİȢ,ΝĲαΝȡİȪȝαĲα,ΝȠȚΝȗȫȞİȢ,ΝȠȚΝ
ıȣȞĲİȜİıĲȑȢΝİțπȠȝπȫȞΝĳȠȡĲȓȦȞ,ΝțαșȫȢΝțαȚΝȠȚΝİȚįȚțȑȢΝαπαȚĲȒıİȚȢ,ΝπȠȣΝαĳȠȡȠȪȞΝıĲȠΝĲȚΝπȡȑπİȚΝȞαΝ
ȜİȚĲȠȣȡȖİȓΝ țαȚΝ ĲȚΝ ȩȤȚ,Ν ıĲȚȢΝ įȚȐĳȠȡİȢΝ țȚȞȒıİȚȢΝ țαȚΝ İȡȖαıȓİȢΝ πȠȣΝ țαȜȪπĲȠȣȞΝ ĲȘȞΝ παȡαȝȠȞȒΝ ȒΝ ĲȘȞΝ
πȡȠİĲȠȚȝαıȓαΝĲȠȣΝπȜȠȓȠȣ,ΝıĲȚȢΝȝȘȤαȞȑȢΝπȠȣΝπȡȑπİȚΝȞαΝȜİȚĲȠȣȡȖȠȪȞΝțαȚΝıĲαΝȕȠȘșȘĲȚțȐΝȝȑıαΝİȞĲȩȢΝ
ĲȠȣΝ ȜȚȝȑȞα,Ν İȓȞαȚΝ İπȚπȜȑȠȞΝπαȡȐȖȠȞĲİȢΝ țαĲαȞαȜȫıİȦȞΝ țαȚΝ İțπȠȝπȫȞ,Ν ȝİΝ ĲȘΝ įȚțȒΝ ĲȠȣȢΝαπαȓĲȘıȘΝ
țαĲȘȖȠȡȚȠπȠȓȘıȘȢέ 
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ĲαȣĲȩȤȡȠȞαΝțαȚΝπαȡȐȜȜȘȜα,Ν ȑȤȠȣȞΝıİΝαȡțİĲȑȢΝπİȡȚπĲȫıİȚȢ,ΝȝİĲαȟȪΝ ĲȠȣȢΝțȠȚȞȒΝȒΝ

αȜȜȘȜȠȨπȠıĲȘȡȚȗȩȝİȞȘ įȡȐıȘέ  

ǾΝ ȜİȚĲȠȣȡȖȓαΝ ĲȠȣȢ,Ν ıĲȠΝ ȝİȖαȜȪĲİȡȠΝ ȝȑȡȠȢΝ ĲȘȢ, İȓȞαȚΝ ıȣȞȣĳαıȝȑȞȘ ȝİΝ ĲȘȞΝ

İπȚȤİȚȡȘıȚαțȒΝįȡȐıȘΝțαȚΝȝȚțȡȩĲİȡȠΝİȓȞαȚΝĲȠΝțȠȝȝȐĲȚΝĲȘȢΝțȠȚȞȒȢ, țαĲȐΝĲαΝȜİȖȩȝİȞα ȒΝ

ȝȘΝ İπȚȤİȚȡȘıȚαțȒȢΝ įȡαıĲȘȡȚȠπȠȓȘıȘȢ, İȞȫΝ αȞȒțȠȣȞΝ ıİΝ įȚαĳȠȡİĲȚțȐΝ ȊπȠȣȡȖİȓα,Ν

πȠȣΝıȘȝαȓȞİȚΝ ȩĲȚΝ İȜȑȖȤȠȞĲαȚΝ țαȚΝ İȞİȡȖȠȪȞ, ıȪȝĳȦȞαΝ ȝİΝ ĲȚȢΝ İπȚĲαȖȑȢΝ ĲȠȣȢΝ țαȚΝ ĲȚȢΝ

įİıȝİȪıİȚȢ, πȠȣΝȑȤȠȣȞΝαȞαȜȐȕİȚ, ȖȚαΝįȡȐıȠȣȞΝİπȓΝĲȠȣΝıȣȖțİțȡȚȝȑȞȠȣΝȗȘĲȒȝαĲȠȢ.  

ȀαĲȐΝ ĲȘΝ ĳȐıȘΝ ĲȘȢΝ αȞȐȜȣıȘȢΝ țαȚΝ ĲȘȢΝ İπİȟİȡȖαıȓαȢ, țαȚΝ αȞαĳȠȡȚțȐΝ ıĲȘȞΝ

İπȚȤİȚȡȘıȚαțȒΝțαĲȐıĲαıȘΝȜİȚĲȠȣȡȖȓαȢ,ΝȘΝȠπȠȓαΝȑȤİȚΝ ȚįȚȩȝȠȡĳαΝȤαȡαțĲȘȡȚıĲȚțȐΝ ıİΝ

ıȤȑıȘ ȝİΝ ĲȚȢΝ Ǽέǻέ,Ν İțĲȚȝȐĲαȚΝ ȩĲȚΝ ȘΝ ȠȝαįȠπȠȓȘıȘΝ αȞαȜȩȖȦȢ ĲȦȞΝ ıȣȖțİțȡȚȝȑȞȦȞΝ

įȡαıĲȘȡȚȠĲȒĲȦȞΝ țαȚΝ ȚįȚαȚĲİȡȠĲȒĲȦȞ,Ν πȚșαȞȫȞ ȞαΝ απαȚĲİȓ ȞαΝ ȖȓȞİĲαȚΝ ıİΝ πȚȠΝ

απȜȠȣıĲİȣȝȑȞȘΝįȚȐıĲαıȘΝțαȚΝȝİΝπȚȠΝȖİȞȚțİȣȝȑȞȘΝȝȠȡĳȒ, ȫıĲİΝȞαΝȝȘȞΝİȝπȜȑțȠȞĲαȚ 

πȠȜȪπȜȠțİȢΝȝİĲȡȒıİȚȢ, πȠȣΝıĲȚȢΝıȣȖțİțȡȚȝȑȞİȢΝπİȡȚπĲȫıİȚȢ πȚșαȞȫȞ ȞαΝįȓȞȠȣȞΝ

αȞİπαȓıșȘĲİȢ įȚαĳȠȡȑȢ, ȝİΝįȣıαȞȐȜȠȖȠΝĲȘȢΝπȡȠıπȐșİȚαȢΝȞαΝαπαȚĲİȓĲαȚΝįȣȞαȝȚțȩ. 

ǹȣĲȒ İȓȞαȚΝπȡȠıȑȖȖȚıȘΝįȚİȣțȩȜȣȞıȘȢ ĲȦȞ ȝİĲȡȒıİȦȞ,ΝπȠȣ ȩπȦȢΝțαȚΝȞαΝȑȤİȚΝȩȝȦȢ,Ν

ȠΝțαĲαȜȜȘȜȩĲİȡȠȢΝĲȡȩπȠȢΝșαΝİπȚȜİȖİȓΝαȡȝȠįȓȦȢ,ΝȩĲαȞΝȦȡȚȝȐıİȚΝțαȚΝπȡȠȤȦȡȒıİȚΝȘΝ

įȚαįȚțαıȓαΝıȣȝȝİĲȠȤȒȢΝıĲȘΝȝİȓȦıȘΝĲȦȞΝİțπȠȝπȫȞ,ΝİĳȩıȠȞΝαπȠĳαıȚıĲİȓέΝΓȚαΝĲȠȣȢΝ

ĲȠȝİȓȢ įİ, πȠȣΝαĳȠȡȠȪȞΝıĲȚȢΝİȞαȑȡȚİȢΝțαȚΝșαȜȐııȚİȢΝİπȚȤİȚȡȒıİȚȢΝțαȚΝȦȢΝπȡȠȢΝĲȘΝ

ȖİȞȚțȒΝ ȝİșȠįȠȜȠȖȓα,Ν İțĲȚȝȐĲαȚΝ ȩĲȚ İȓȞαȚΝ ȝȐȜȜȠȞΝ πȡȠıĳȠȡȩĲİȡȠΝ ȞαΝ αȞαȗȘĲȘșȠȪȞΝ

ĲȡȩπȠȚΝ țαȚΝ πȡαțĲȚțȑȢΝ ıĲȠȣȢΝ αȞĲȓıĲȠȚȤȠȣȢΝ țȜȐįȠȣȢΝ ĲȦȞΝ Ǽέǻέ,Ν İĳȩıȠȞΝ ĲİȜȚțȐΝ

İπȚȜİȖİȓΝ ȘΝ ıȣȝȝİĲȠȤȒΝ ıĲȠȞΝ ȑȜİȖȤȠΝ țαȚΝ ıĲȘΝ ȝİȓȦıȘΝ ĲȠȣΝ πİȡȚȕαȜȜȠȞĲȚțȠȪΝ

απȠĲȣπȫȝαĲȩȢΝĲȠȣȢέ 

ȈȊȂȆǼȇǹȈȂǹ ǼȃȅȉǾȉǹȈ 

ΌıȠ ȠȚΝπȡȠİȚįȠπȠȚȒıİȚȢΝȖȚα ĲȚȢΝİπȚπĲȫıİȚȢΝĲȘȢΝțȜȚȝαĲȚțȒȢΝαȜȜαȖȒȢ ȠȜȠȑȞα 

αȣȟȐȞȠȣȞ,ΝİȞĲİȓȞȠȞĲαȚΝțαȚ ȖȓȞȠȞĲαȚΝπȚȠΝıȠȕαȡȑȢ,ΝĲȩıȠ ȘΝαȞȐȖțȘΝȖȚαΝįȡȐıİȚȢΝπȠȣΝșαΝ

ȠįȘȖȒıȠȣȞΝıİΝαȞαıĲȡȠĳȒΝαȣĲȒȢΝİȓȞαȚΝαțȩȝȘΝπİȡȚııȩĲİȡȠΝİπȚĲαțĲȚțȒέΝǾΝİțĲȓȝȘıȘΝ

ĲȠȣΝ πİȡȚȕαȜȜȠȞĲȚțȠȪΝ απȠĲȣπȫȝαĲȠȢ țαȚΝ ȘΝ αȞȐȜȘȥȘΝ įȡȐıİȦȞΝ ȖȚαΝ ȝİȓȦıȒ ĲȠȣ, 

απȠĲİȜİȓΝ αȞĲȓįȡαıȘ İπȚπȑįȠȣ αĲȩȝȠȣ,Ν ıȣȖțȡȠĲȘȝȑȞȦȞΝ ȠȝȐįȦȞΝ țαȚΝ ȠȞĲȠĲȒĲȦȞ,Ν

İπȚȤİȚȡȘȝαĲȚțȒȢΝ įȡαıĲȘȡȚȩĲȘĲαȢ,Ν ȣπȘȡİıȚȫȞΝ țαȚΝ ȖİȞȚțȫȞΝ ȒΝ İȚįȚțȫȞΝ

įȡαıĲȘȡȚȠĲȒĲȦȞ,Ν ȣπȠįȘȜȫȞȠȞĲαȢ ȣπİȪșȣȞȘΝ ıĲȐıȘΝ απȑȞαȞĲȚΝ ıĲȠ πİȡȚȕȐȜȜȠȞ, 

αıȤȑĲȦȢΝ αȞΝ ĲȠΝ șİıȝȚțȩΝ πȜαȓıȚȠΝ țαȚΝ ĲȠΝ ȣĳȚıĲȐȝİȞȠΝ ıȪıĲȘȝαΝ İȜȑȖȤȠȣ, įİȞΝ ȑȤİȚΝ



ǼπȑțĲαıȘΝıĲȚȢΝȁȠȚπȑȢΝ
 ǲȞȠπȜİȢΝǻȣȞȐȝİȚȢ
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αțȩȝȘΝįȚİȣȡȣȞșİȓ, ıĲȠΝȞαΝșȑıİȚΝȩȡȚαΝțαȚΝıİΝȝȚțȡȩĲİȡİȢ ȒήțαȚΝįȚαĳȠȡİĲȚțȑȢ απȩΝĲȚȢΝ

ȝȑȤȡȚΝ ĲȫȡαΝ țαșȠȡȚıȝȑȞİȢΝ țαȚΝ İȞĲαȖȝȑȞİȢΝ ȝȠȞȐįİȢ. ǾΝ įȚαțȜαįȚțȒΝ ıȣȞİȡȖαıȓαΝ

αȞĲȚȝİĲȫπȚıȘȢ ĲȠȣΝ ȗȘĲȒȝαĲȠȢΝ ȓıȦȢΝ İȓȞαȚ ȘΝπȚȠΝ İȞįİįİȚȖȝȑȞȘΝ įȡȐıȘΝ ȖȚαΝ ĲȘȞΝ απȩΝ

țȠȚȞȠȪΝ İȞİȡȖȠπȠȓȘıȘΝ ıĲȘȞΝ țαșȘȝİȡȚȞȒΝ įȡαıĲȘȡȚȩĲȘĲαΝ παȡȩȝȠȚȦȞΝ ȜİȚĲȠȣȡȖȚȫȞ, 

αĳȠȪΝįȚαțȡȓȞȠȞĲαȚΝαȡțİĲȐΝțȠȚȞȐΝπİįȓα. 
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ȈȊȂȆǼȇǹȈȂǹȉǹ - ǻǿǹȆǿȈȉȍȈǼǿȈ 

ȅΝȐȞșȡȦπȠȢΝαȞȑțαșİȞΝİȓȤİΝțαȚΝșαΝıȣȞİȤȓıİȚΝıĲȠΝȝȑȜȜȠȞΝȞαΝȑȤİȚ,ΝĲȘȞΝαȞȐȖțȘΝ

ȩıȦȞΝ ȘΝ ĳȪıȘΝ ĲȠȣΝ πȡȠıĳȑȡİȚΝ țαȚΝ ĲȠȣΝ παȡȑȤİȚέΝ ȅΝ ĲȡȩπȠȢΝ ȩȝȦȢΝ ȤȡȒıȘȢΝ țαȚΝ

įȚαȤİȓȡȚıȘȢ,Ν țαșȫȢΝ țαȚΝ ȘΝ ıȣȝπİȡȚĳȠȡȐΝ ĲȠȣΝ απȑȞαȞĲȚΝ ıĲȠΝ ĳȣıȚțȩΝ πİȡȚȕȐȜȜȠȞ, 

απȠĲİȜȠȪȞΝ İπȚȜȠȖȒΝ ĲȠȣ,Ν αȞȐȝİıαΝıĲȠΝıİȕαıȝȩΝ țαȚΝıĲȘȞΝαȜȩȖȚıĲȘΝ İțȝİĲȐȜȜİȣıȒΝ

ĲȠȣ,Ν ȫıĲİΝ ȞαΝ șİȦȡİȓĲαȚΝ ȠΝ ȐȝİıαΝ ȣπİȪșȣȞȠȢΝ ȖȚαΝ ĲȘȞΝ πİȡαȚĲȑȡȦΝ İȟȑȜȚȟȘΝ ȩπȠȚȦȞΝ

șİĲȚțȫȞΝȒΝαȡȞȘĲȚțȫȞΝİπȚįȡȐıİȦȞέΝ 

ǾΝαȞȐȖțȘΝİπȚȜȠȖȒȢ ĲȠȣΝıİȕαıȝȠȪΝİȓȞαȚ ȒįȘΝİȝĳαȞȒȢ,ΝαȞΝȩȤȚΝİπȚĲαțĲȚțȒΝțαȚΝȘΝ

İπȚıĲȒȝȘΝ įȚαșȑĲİȚ,Ν παȡȑȤİȚΝ țαȚΝ İȟİȜȓııİȚΝ ĲαΝ απαȡαȓĲȘĲαΝ İȡȖαȜİȓα, ĲȩıȠΝ ȖȚαΝ ĲȘΝ

ȝȑĲȡȘıȘΝțαȚΝĲȠȞΝπȡȠıįȚȠȡȚıȝȩΝĲȦȞΝįȣıȝİȞȫȞΝİπȚįȡȐıİȦȞ,ΝȩıȠΝțαȚΝĲȚȢΝπȡȠĲȐıİȚȢΝ

ȖȚαΝȑȜİȖȤȠΝĲȘȢΝαȞȐȡȝȠıĲȘȢΝıȣȝπİȡȚĳȠȡȐȢΝțαȚΝαȞĲȚȝİĲȫπȚıȘȢΝĲȘȢΝįȚαȝȠȡĳȠȪȝİȞȘȢΝ

țαĲȐıĲαıȘȢ,ΝȘΝȠπȠȓαΝαȞαȝȑȞİĲαȚΝįȣıȝİȞȑıĲİȡȘ,ΝİȐȞΝȑȖțαȚȡαΝįİȞΝαπȠĲȡαπİȓέΝ 

ǾΝ αȞĲȚȝİĲȫπȚıȘΝ ĲȘȢΝ țȜȚȝαĲȚțȒȢΝ αȜȜαȖȒȢΝ İȓȞαȚΝ ȝαțȡȠπȡȩșİıȝȠΝ İȖȤİȓȡȘȝα,Ν

πȡȦĲȓıĲȦȢ πȠȜȚĲȚțȩ, αȜȜȐΝ țαȚΝ ȖİȞȚțȩĲİȡαΝ πȡȩȕȜȘȝαΝ πȠȜȚĲȚțȒȢΝ πȡȠȢΝ țȐșİΝ

țαĲİȪșȣȞıȘ,Ν ȘΝ İπȓȜȣıȘ ĲȠȣΝ ȠπȠȓȠȣ, İȟαȡĲȐĲαȚΝ απȩΝ țȡȓıȚȝİȢΝ απȠĳȐıİȚȢ,Ν πȠȣΝ

πȡȑπİȚΝ ȞαΝ ȜȘĳșȠȪȞΝ țαȚΝ ȞαΝ ȠįȘȖȒıȠȣȞΝ ȝȑıαΝ ıİΝ İȪȜȠȖȠΝ ȤȡȠȞȚțȩΝ įȚȐıĲȘȝαΝ ıĲȘȞΝ

ȠȚțȠȞȠȝȓαΝȤαȝȘȜȫȞΝİțπȠȝπȫȞΝıİΝπαȖțȩıȝȚȠΝİπȓπİįȠέ 

ȉȠΝπİȡȚȕαȜȜȠȞĲȚțȩΝαπȠĲȪπȦȝαΝİȓȞαȚΝįȣȞαȝȚțȩ,Ν ȑȤİȚΝ įȚαȤȡȠȞȚțȩΝȤαȡαțĲȒȡαΝ

țαȚΝ αȞΝ įİȞΝ İȜİȖȤșİȓ, șαΝ ȠȟȪȞİȚΝ ĲαΝ πȡȠȕȜȒȝαĲαΝ πȠȣΝ ıȣȞįȑȠȞĲαȚΝ ȝİΝ αȣĲȩέΝ ΓȓȞİĲαȚΝ

İπȠȝȑȞȦȢ,ΝαȞαȖțαȓα ȘΝαȞȐȜȘȥȘ πȡȦĲȠȕȠȣȜȚȫȞΝțαȚΝįȡȐıȘȢ,ΝįȚαΝĲȘȢΝțαĲαȖȡαĳȒȢ,Ν

ĲȠȣΝ țαșȠȡȚıȝȠȪ,Ν πȡȠıįȚȠȡȚıȝȠȪΝ țαȚΝ ȣπȠȜȠȖȚıȝȠȪΝ ĲȦȞΝ ıȣȞİπİȚȫȞ ȩȜȦȞΝ ĲȦȞΝ

įȡαıĲȘȡȚȠĲȒĲȦȞ,Ν ȝİΝ ıțȠπȩ ĲȘȞΝ πȡȠıĲαıȓαΝ ĲȠȣΝ ĳȣıȚțȠȪΝ πİȡȚȕȐȜȜȠȞĲȠȢΝ țαȚΝ ĲȘȞΝ

απȠțȩȝȚıȘΝ ȝαțȡȠπȡȩșİıȝαΝ ȠȚțȠȞȠȝȚțȫȞΝ ȦĳİȜȘȝȐĲȦȞ, απȩ ĲȘΝ ıȣȞįȡȠȝȒΝ ĲȘȢΝ

ĲİȤȞȠȜȠȖȓαȢΝ țαȚΝ țαȚȞȠĲȠȝȓαȢ, ıĲαΝπİįȓαΝ πȠȣΝ ȜαȝȕȐȞİȚΝ ȤȫȡαΝ ȘΝ įȡαıĲȘȡȚȠπȠȓȘıȘΝ

ȖȚαΝĲȘȞΝİȟİȪȡİıȘΝȜȪıİȦȞ, ıĲȘΝȝİȓȦıȘΝİțπȠȝπȫȞέΝ 

ǾΝπİȡȚȕαȜȜȠȞĲȚțȒΝįȚαȤİȓȡȚıȘΝțαȚΝπȠȜȚĲȚțȒ,ΝȜαȝȕȐȞİȚΝİȞİȡȖȩΝȡȩȜȠΝțαȚΝȝȠȡĳȒΝ

ıĲȠΝ πİȡȚȕαȜȜȠȞĲȚțȩΝ απȠĲȪπȦȝαΝ țαȚΝ ıĲȚȢΝ πȡȠİțĲȐıİȚȢΝ ĲȘȢΝ İĳαȡȝȠȖȒȢΝ țαȚΝ ĲȦȞΝ

įȚαįȚțαıȚȫȞ, ȫıĲİΝȞαΝįȠȝȘșİȓΝıİΝıȣȖțȡȠĲȘȝȑȞȠΝπȜαȓıȚȠέΝȉȠΝȝȑĲȡȠ įİ ȝİΝĲȠΝȠπȠȓȠΝ



ȈȣȝπİȡȐıȝαĲαΝ
 ΣΝȆȡȠĲȐıİȚȢ

ȆαȞĲİȜİȒȝȦȞΝȀȠȕȜαĲȗȒȢΝǹȂκβί11ί1ιί1γ   ıİȜȓįαΝ|Ν116

țαșȓıĲαĲαȚΝ ȝİĲȡȒıȚȝȠ,Ν ıȣȖțȡȓıȚȝȠΝ țαȚΝ İțȝİĲαȜȜİȪıȚȝȠΝ İȓȞαȚΝ ȘΝ αȞαȖȦȖȒΝ țαȚΝ ȘΝ

ȑțĳȡαıȘΝ țȐșİΝ įȡαıĲȘȡȚȩĲȘĲαȢΝ țαȚΝ ȤȡȒıȘȢ, ıĲȘȞΝ ȠȞĲȩĲȘĲαΝ İȞȩȢΝ ıȪȞșİĲȠȣΝ

ıȣȖțȡȠĲȒȝαĲȠȢΝ țαȚΝ ıȣȞȩȜȠȣΝ įȚαįȚțαıȚȫȞ,Ν įȡȐıȘȢ,Ν ıȣȝȕȓȦıȘȢ,Ν įȚαȕȓȦıȘȢΝ țαȚΝ

ıȣȞİȡȖαıȓαȢ,ΝıĲȘȞΝȑȞȞȠȚαΝțαȚΝıĲȠȞΝȩȡȠ ĲȠȣΝαȞșȡαțȚțȠȪΝαπȠĲȣπȫȝαĲȠȢ,ΝıĲȠΝȠπȠȓȠΝ

șαΝıȣȖțİȞĲȡȫȞİĲαȚΝĲȠΝıȪȞȠȜȠΝĲȦȞΝȜİȚĲȠȣȡȖȚȫȞΝțαȚΝįȡȐıİȦȞέ 

ǾΝ ȕİȜĲȓȦıȘΝ ĲȘȢΝ απȠįȠĲȚțȒȢΝ ȤȡȘıȚȝȠπȠȓȘıȘȢΝ ĲȦȞΝ πȩȡȦȞΝ țαȚΝ ȘΝ πȜȒȡȘȢ 

αȟȚȠπȠȓȘıȘΝĲȠȣΝįȣȞαȝȚțȠȪΝĲȦȞΝȞȑȦȞΝĲİȤȞȠȜȠȖȚȫȞ, ıĲȘ įȑıȝİȣıȘΝĲȠȣΝCO2 țαȚΝıĲȚȢ 

įȣȞαĲȩĲȘĲİȢΝ απȠȝȩȞȦıȒȢΝ ĲȠȣ, șαΝ ıȣȝȕȐȜİȚΝ ıȘȝαȞĲȚțȐΝ ıĲȠȞΝ πİȡȚȠȡȚıȝȩΝ

İțπȠȝπȫȞ,Ν ıĲȘȞΝ İȟȠȚțȠȞȩȝȘıȘΝ ȤȡȘȝȐĲȦȞΝ țαȚΝ ıĲȘȞΝ πȡȠȫșȘıȘΝ ȠȚțȠȞȠȝȚțȒȢΝ

αȞȐπĲȣȟȘȢ, ı΄ ȩȜȠȣȢΝĲȠȣȢΝĲȠȝİȓȢΝĲȘȢΝțαȚΝȩȤȚΝȝȩȞȠΝı΄ İțİȓȞȠȣȢΝπȠȣΝȤαȡαțĲȘȡȓȗȠȞĲαȚΝ

απȩΝĲȘȞΝπαȡαȖȦȖȒΝπȠȜȜȫȞΝİțπȠȝπȫȞ,ΝİȞȚıȤȪȠȞĲαȢΝĲȘȞΝαȞșİțĲȚțȩĲȘĲȐ ĲȘȢ ıĲȠȣȢΝ

țȜȚȝαĲȚțȠȪȢΝ țȚȞįȪȞȠȣȢΝ țαȚΝ ĲȘȞΝ ȚțαȞȩĲȘĲαΝ πȡȩȕȜİȥȘȢ țαȚΝ αȞĲȚȝİĲȫπȚıȘȢ 

țαĲαıĲȡȠĳȫȞέ 

ȈĲȠΝ πȜαȓıȚȠΝ ĲȦȞΝ ĲȚșȑȝİȞȦȞΝ ıȤİĲȚțȫȞΝ πȡȠĲİȡαȚȠĲȒĲȦȞ,Ν șαΝ απαȚĲȘșİȓΝ

İĳαȡȝȠȖȒ įİıȝİȪıİȦȞ ȝİȓȦıȘȢ İțπȠȝπȫȞ, țαĲȐΝ ĲȡȩπȠΝπȠȣΝ ȞαΝ ȝİȖȚıĲȠπȠȚİȓΝ ĲαΝ

ȠĳȑȜȘΝțαȚΝȞαΝİȜαȤȚıĲȠπȠȚİȓΝĲȚȢΝįαπȐȞİȢ,ΝαȟȚȠπȠȚȫȞĲαȢΝțαȚΝįȚαįȓįȠȞĲαȢΝțαȚȞȠĲȩȝİȢ 

ĲİȤȞȠȜȠȖȚțȑȢ ȜȪıİȚȢ,ΝȝİΝȐȝİıȘ İπȚįȓȦȟȘ ĲȘȞΝαπȠıȪȞįİıȘΝ ĲȘȢ αȞȐπĲȣȟȘȢΝαπȩΝĲȘ 

ȤȡȒıȘΝ ĲȘȢΝ İȞȑȡȖİȚαȢ,Ν ĲȘȞΝ απȠįȠĲȚțȩĲİȡȘΝ ȤȡȘıȚȝȠπȠȓȘıȘΝ ĲȦȞΝ πȩȡȦȞ,Ν ȫıĲİ Ȟα 

İȟαıĳαȜȓıİȚΝȑȞα ıȣȖțȡȚĲȚțȩΝπȜİȠȞȑțĲȘȝα,ΝαȜȜȐΝțαȚΝȞα ȝİȚȫıİȚΝ ĲȘȞΝİȟȐȡĲȘıȘ απȩΝ

ȟȑȞİȢΝπȘȖȑȢΝπȡȫĲȘȢ ȪȜȘȢ țαȚΝȕαıȚțȫȞ πȡȠȧȩȞĲȦȞ. 

ȅΝπİȡȚȠȡȚıȝȩȢΝĲȦȞΝİțπȠȝπȫȞΝαπȩΝĲȘȞΝαȞșȡȫπȚȞȘΝįȡαıĲȘȡȚȩĲȘĲαΝαπαȚĲİȓΝ

țαȚΝșαΝαπαȚĲİȓ İπİȞįȪıİȚȢΝțαȚΝαȜȜαȖȑȢΝıĲȠȣȢΝĲȡȩπȠȣȢΝπαȡαȖȦȖȒȢΝțαȚΝȤȡȒıȘȢΝĲȘȢΝ

İȞȑȡȖİȚαȢ,Ν αȜȜȐΝ ĲȠΝ țȩıĲȠȢΝ ĲȘȢΝ αįȡȐȞİȚαȢ, πȚșαȞȩĲαĲαΝ ȞαΝ απȠįİȚȤĲİȓΝ ĲİȜȚțȐΝ

įȣıαȞȐȜȠȖȠΝ ȒΝ ȣπȑȡȠȖțȠΝ ıİΝ ıȤȑıȘΝ ȝİΝ ĲαΝ πȚșαȞȐΝ ȝİȜȜȠȞĲȚțȐΝ ȖİȞȩȝİȞα, πȠȣΝ șαΝ

ȝπȠȡȠȪıİΝȞαΝπȡȠțαȜȑıİȚΝȘΝαȜȜαȖȒΝĲȠȣΝțȜȓȝαĲȠȢ,ΝİȐȞΝįİȞΝαȞαțȠπİȓέ ΆȡαΝȝȐȜȜȠȞΝ

İȓȞαȚΝİπȚĲαțĲȚțȒΝȘΝαȞȐȖțȘΝȖȚαΝȞȑİȢΝαȞαȜȣĲȚțȑȢΝπȡȠıİȖȖȓıİȚȢΝțαȚΝȝȠȞĲȑȜα,ΝπȠȜȚĲȚțȐΝ

ȝȑıα,ΝțαȚΝțȣȡȓȦȢ,ΝȑȞαΝțαȚȞȠĲȩȝȠΝțαȚΝİȣȑȜȚțĲȠΝĲȡȩπȠΝıțȑȥȘȢ. 

ȉȠΝȖİȞȚțȩΝțαȚΝİȚįȚțȩΝșİıȝȚțȩΝπȜαȓıȚȠΝȑȜİȖȤȠȣ İțπȠȝπȫȞΝțαȚΝȠ ȣπȠȜȠȖȚıȝȩȢ 

ĲȠȣΝ πİȡȚȕαȜȜȠȞĲȚțȠȪ/αȞșȡαțȚțȠȪΝ απȠĲȣπȫȝαĲȠȢ,Ν ȝİΝ ȩπȠȚİȢ ȑȞȞȠȚİȢΝ țȚΝ αȞΝ

İȝĳαȞȓȗİĲαȚ,Ν įİȞΝ İπȘȡİȐȗȠȣȞΝ πȡȠȢΝ ĲȠΝ παȡȩȞΝ țαȚΝ įİȞΝ απαȚĲȠȪȞΝ įİıȝİȣĲȚțȐΝ ĲȘȞΝ

ȑȞĲαȟȘΝ ĲȦȞΝ ǼέǻέΝ ıİΝ ȞȠȝȚțȩΝ țαșİıĲȫȢΝ ıȣȖțİțȡȚȝȑȞȦȞΝ απαȚĲȒıİȦȞΝ țαȚΝ
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πİȡȚȠȡȚıȝȫȞ,ΝȖȚαΝȞαΝȣπȠȤȡİȦșȠȪȞΝıİΝπİȡȚıĲȠȜȒΝįȡαıĲȘȡȚȠĲȒĲȦȞΝțαȚ ȜİȚĲȠȣȡȖȚȫȞ 

ĲȠȣȢΝ ȒΝ ĲȘȢΝ İπȚȤİȚȡȘıȚαțȒȢΝ ĲȠȣȢΝ ȚțαȞȩĲȘĲαȢ,Ν αȜȜȐΝ țαȚΝ țαȞİȓȢΝ įİȞΝ șȑĲİȚ ĲȑĲȠȚȠȣȢΝ

πİȡȚȠȡȚıĲȚțȠȪȢ παȡȐȖȠȞĲİȢ, ıĲȘȞΝİțĲȑȜİıȘΝĲȘȢΝαπȠıĲȠȜȒȢΝțαȚΝĲȠȣΝİπȚȤİȚȡȘıȚαțȠȪΝ

ȑȡȖȠȣέ 

ǼπȚπȜȑȠȞ,Ν αțȩȝȘΝ țȚΝ αȞΝ įİȞΝ ȣπȐȡȟİȚΝ απαȓĲȘıȘ ȖȚαΝ ĲȚȢΝ Ǽέǻέ, ȜȩȖȦΝ

İπȚȤİȚȡȘıȚαțȒȢΝĳȪıȘȢ țαȚΝĲȠȣΝαțαșȩȡȚıĲȠȣ įȚαȤȦȡȚıȝȠȪΝĲȘȢΝİțπαȓįİȣıȘȢΝțαȚΝĲȘȢΝ

İπȚȤİȚȡȘıȚαțȒȢΝȜİȚĲȠȣȡȖȓαȢ,ΝȞαΝİȞĲαȤșȠȪȞΝıĲȚȢΝįȚαįȚțαıȓİȢΝİȜȑȖȤȠȣ İțπȠȝπȫȞΝĲȦȞ 

įȡαıĲȘȡȚȠĲȒĲȦȞ ĲȠȣȢ,Ν ĲȠΝȩĳİȜȠȢΝαπȩΝĲȘȞΝİıȦĲİȡȚțȒΝįȚİȡİȪȞȘıȘ ĲȦȞΝįȚİȡȖαıȚȫȞΝ

țαȚΝĲȠȣΝĲȡȩπȠȣΝİțĲȑȜİıȘȢΝπȠȜȜȫȞΝįȚαįȚțαıȚȫȞ,ΝȑȞαȞĲȚΝıĲȠȞΝȑȜİȖȤȠΝİțπȠȝπȫȞΝțαȚΝ

ĲȦȞ ȣπȠȤȡİȫıİȦȞ ıĲȠΝπİȡȚȕȐȜȜȠȞ,ΝșαΝİȓȞαȚΝαįȚαȝĳȚıȕȒĲȘĲαΝȝİȖȐȜȠ,ΝαπȩΝȩπȠȚαΝ

ȐπȠȥȘΝțȚΝαȞΝİȟİĲαıĲİȓέΝǲĲıȚΝȝπȠȡİȓΝȞαΝİȞĲȠπȚıĲȠȪȞΝαȞαπȠĲİȜİıȝαĲȚțȑȢΝȝȑșȠįȠȚ, 

αıȪȝĳȠȡİȢΝπȡαțĲȚțȑȢ, İȞİȡȖȠȕȩȡİȢΝįȚαįȚțαıȓİȢ,ΝπȠȣΝȝİΝĲȘΝșȑȜȘıȘΝțαȚΝĲȠΝıȦıĲȩΝ

ĲȡȩπȠ, παȡȑȤİĲαȚΝȘΝİȣțαȚȡȓαΝİπαȞİȟȑĲαıȘȢΝțαȚΝİπαȞαπȡȠıįȚȠȡȚıȝȠȪέ 

ȉȠΝȖİȖȠȞȩȢΝĲȘȢΝȝȘΝȪπαȡȟȘȢΝįİıȝİȣĲȚțȠȪΝπȜαȚıȓȠȣ, įİȞΝıȘȝαȓȞİȚΝȩĲȚΝȠȚΝǼέǻέΝ

șαΝαπȑȤȠȣȞ αįȚȐĳȠȡİȢ, ıĲȘ įȡȐıȘΝπȡȠȢΝĲȠΝȖİȞȚțȩĲİȡȠΝıȣȝĳȑȡȠȞ, ȠȪĲİΝȩĲȚΝįİȞΝșαΝ

αįȡȐȟȠȣȞΝ ĲȘȞΝ İȣțαȚȡȓαΝ ıȣȝȝİĲȠȤȒȢΝ ıĲȘ ĳȐıȘΝ αȜȜαȖȒȢ, πȠȣΝ ıȣȝȕαȓȞİȚ İțĲȩȢ 

αȣĲȫȞ ıĲαΝ πȜαȓıȚαΝ ĲȘȢΝ ȣπȩȜȠȚπȘȢΝ țȠȚȞȦȞȓαȢ, ȫıĲİ ȞαΝ ȝȘȞΝ πȐȡȠȣȞ șȑıȘΝ ıĲȘȞΝ

πȡȩȠįȠΝ țαȚΝ ĲȘȞΝ țαȚȞȠĲȠȝȓαΝ ȒΝ ȞαΝ ıĲİȡȘșȠȪȞ ĲȠΝ ȝİȡȓįȚȠΝ ĲȘȢΝ αȞαȞȑȦıȘȢ țαȚΝ ĲȘȢΝ

αȞȐπĲȣȟȘȢ, įȚİțįȚțȫȞĲαȢ ĲȠΝ πȠıȩΝ πȠȣΝ ĲȠȣȢΝ αȞαȜȠȖİȓΝ ıĲȘȞΝ İȟȑȜȚȟȘΝ țαȚΝ ĲȘΝ

ȝİĲαıĲȡȠĳȒΝıĲȠΝıȣȖȤȡȠȞȚıȝȩΝĲȘȢΝȝİȜȜȠȞĲȚțȒȢΝαȞȐπĲȣȟȘȢ. 

ȈĲȠΝȓįȚȠΝπȞİȪȝα,ΝțȐșİ įȚȐıĲαıȘΝπȠȣΝȝπȠȡİȓΝȞαΝαπȠțȠȝȓıİȚΝȠĳȑȜȘΝπȡȑπİȚΝȞαΝ

İȟİĲȐȗİĲαȚ,ΝȞαΝįȚİȡİȣȞȐĲαȚΝțαȚΝȞαΝπȡȠıαȡȝȩȗİĲαȚΝıĲαΝȠȚțȓαΝįİįȠȝȑȞαΝȖȚαΝțαȜȪĲİȡȘΝ

İțȝİĲȐȜȜİȣıȘέΝ ȉȑĲȠȚαΝ πİȡȓπĲȦıȘΝ İȓȞαȚΝ ȘΝ ıȣȞİțȝİĲȐȜȜİȣıȘ ǹήǻΝ ȝİΝ ĲȠȞΝ πȠȜȚĲȚțȩ 

ĲȠȝȑα,Ν ȩπȠȣΝ ȠȡȚıȝȑȞαΝ ĲȝȒȝαĲαΝ ȜȩȖȦΝ ĲȘȢΝ įȚπȜȒȢ107 ĲȠȣȢΝ ȤȡȒıȘȢ, įȪȞαĲαȚΝ απȩΝ

ĲȫȡαΝȞαΝıȣȝȝİĲȑȤȠȣȞΝțαȚΝșİıȝȚțȐΝıĲȠȞΝȑȜİȖȤȠΝİțπȠȝπȫȞΝțαȚΝȞαΝαπαȜȜαȖİȓΝȘΝȆέǹέΝ

απȩΝȣȥȘȜȐ țȩıĲȘ, πȠȣΝıĲȚȢΝπαȡȠȪıİȢΝ ĲȠȣȜȐȤȚıĲȠȞ ıȣȞșȒțİȢ, İȓȞαȚΝ įȪıțȠȜȠΝ ȞαΝ

αȞαȜȐȕİȚ, ȜȩȖȦΝįȚαĳȠȡİĲȚțȒȢΝȚİȡȐȡȤȘıȘȢΝπȡȠĲİȡαȚȠĲȒĲȦȞΝțαȚΝȑȜȜİȚȥȘȢΝπȩȡȦȞέ 

                                            
107 ȆαȡȐįİȚȖȝα,ΝȘΝĳȦĲİȚȞȒΝıȒȝαȞıȘΝĲȦȞΝǻήȂΝțαȚΝĲȦȞΝȉήǻΝĲȠȣΝǹήǻ,ΝπȠȣΝıȤİįȩȞΝıİΝȩȜαΝĲαΝǹήǻΝ

ȤȡȒȗȠȣȞΝ αȞĲȚțαĲȐıĲαıȘȢ,Ν ȝπȠȡȠȪȞΝ ȞαΝ İȞĲαȤșȠȪȞΝ ıİΝ ȑȞαΝ πȡȩȖȡαȝȝαΝ ȝİȓȦıȘȢΝ İțπȠȝπȫȞΝ țαȚΝ
İȟȠȚțȠȞȩȝȘıȘȢΝİȞȑȡȖİȚαȢ,ΝαπȩΝĲȠȞΝπȠȜȚĲȚțȩΝȒΝĲȠȞΝ ȚįȚȦĲȚțȩΝĳȠȡȑα,ΝıĲαΝπȜαȓıȚαΝȤȡȘȝαĲȠįȠĲȒıİȦȞΝ
țαȚΝİπȚįȠĲȒıİȦȞΝĲȦȞΝπȡȠȖȡαȝȝȐĲȦȞΝȖȚαΝĲȘȞΝȠȣįİĲİȡȠπȠȓȘıȘΝĲȠȣΝȐȞșȡαțαέ 
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ȉȠΝαȞȦĲȑȡȦΝπαȡȐįİȚȖȝαΝαπȠĲİȜİȓ İπȚȕİȕαȓȦıȘΝȝİȡȚțȫȞΝıȣȝπİȡαıȝȐĲȦȞ,Ν

αȜȜȐΝ παȡȐȜȜȘȜαΝ ıȣȝπȜȘȡȫȞİȚΝ țαȚΝ ıȣȞįȡȐȝİȚΝ ıȣȜȜȠȖȚıĲȚțȐ,Ν țαĲαȜȒȖȠȞĲαȢ 

İπȚπȜȑȠȞ,Ν ȩĲȚΝ ĲȑĲȠȚȠȣΝ İȓįȠȣȢΝ πȡȠȕȜȘȝαĲȚıȝȠȓΝ ȝπȠȡİȓΝ ȞαΝ πȡȠȑȜșȠȣȞ,Ν ȞαΝ

αȞαȖİȞȞȘșȠȪȞΝțαȚΝȞαΝαȞαȖİȞȞȚȠȪȞĲαȚΝαπȩΝȩȜȠȣȢΝțαȚΝȖȚαΝȩȜα,ΝαȡțİȓΝȞαΝȣπȐȡȤİȚΝıĲȠΝ

ȝȣαȜȩΝ ĲȠȣΝ țαșİȞȩȢ, ȘΝ αȞȐȖțȘΝ ĲȘȢΝ ȜȪıȘȢΝ țαȚΝ ȘΝ ȕȠȪȜȘıȘ ıİΝ țȐșİΝ İπȓπİįȠΝ

įȚȠȓțȘıȘȢ. ǾΝαȞαȗȒĲȘıȘΝȜȪıİȦȞ,ΝșαΝİȞİȡȖȠπȠȚȒıİȚΝĲȠΝȑȝȥȣȤȠΝȣȜȚțȩΝĲȦȞΝǼέǻέ,ΝπȠȣΝ

απȠįİįİȚȖȝȑȞαΝȑȤİȚΝȣȥȘȜȐΝįȚαπȚıĲİȣȝȑȞαΝİπȓπİįαΝȚțαȞȩĲȘĲαȢ,ΝȞαΝαȞĲαπȠțȡȚșİȓΝıİΝ

țȐșİΝπȡȩțȜȘıȘέ 

ǾΝ αȣȟȘȝȑȞȘΝ απȠĲİȜİıȝαĲȚțȩĲȘĲα țαȚΝ ȘΝ ȝİȖȚıĲȠπȠȓȘıȘΝ ĲȠȣ ȠĳȑȜȠȣȢ, 

țαĲαįİȚțȞȪȠȣȞΝ ĲȘȞ αȞȐȖțȘΝ İȚıαȖȦȖȒȢΝ țαȚΝ απȠįȠȤȒȢΝ İȞȩȢ ȞȑȠȣ αȞĲȚțİȚȝİȞȚțȠȪ 

ıțȠπȠȪ ȒΝȝȚαȢΝİπȚπȜȑȠȞΝπαȡαȝȑĲȡȠȣ, ıĲȘΝıțȑȥȘΝțαȚΝıĲȘȞΝțȐșİΝİȓįȠȣȢΝȜİȚĲȠȣȡȖȓα,Ν

țȐșİΝ ĳȠȡȑα, İȟȓıȠȣΝ įİıȝİȣĲȚțȠȪȢΝ țαȚΝ İȜαıĲȚțȠȪȢ, ıİΝ ĲȑĲȠȚȠΝ ȕαșȝȩ, πȠȣΝ ȞαΝ

İπȚĲȡȑπȠȣȞ ĲȘ ȜİȚĲȠȣȡȖȓα ȩȜȦȞ, ȩπȦȢΝȠȚΝαπαȚĲȒıİȚȢΝπȡȠıĲȐȗȠȣȞ, αȜȜȐΝțαȚΝȩȜαΝȞαΝ

πİȡȚȠȡȓȗȠȞĲαȚΝ ĲαȣĲȩȤȡȠȞα,Ν ıĲȠΝ πȞİȪȝαΝ ȠȚțȠȞȠȝȓαȢΝ țαȚΝ ȝİȓȦıȘȢΝ İțπȠȝπȫȞ,Ν ȝİΝ

ĲİȜȚțȩΝıĲȩȤȠ, ȚıȠȗȪȖȚȠΝıĲȠȞ ȐȞșȡαțα țαȚΝαπȠțȩȝȚıȘΝȦĳİȜȘȝȐĲȦȞ. 

ȉαΝ ȕαıȚțȐ șȑȝαĲαΝ πȠȣΝ αĳȠȡȠȪȞΝ ıĲȠΝ țȜȓȝαΝ țαȚΝ ıĲȘȞΝ İȞȑȡȖİȚα,Ν αȜȜȐΝ țαȚΝ

ȖİȞȚțȩĲİȡα, İȞĲȩȢΝıȣȖțİțȡȚȝȑȞȠȣΝțαȚΝȠȡȚıȝȑȞȠȣΝȤȡȠȞȚțȠȪΝȠȡȓȗȠȞĲα, ĲαΝıȣȞȚıĲȠȪȞΝȠΝ

ĲȪπȠȢ,ΝȘΝĳȪıȘ,ΝĲȠΝİπȓπİįȠΝĲȦȞΝıĲȩȤȦȞΝțαȚΝȠΝĲȡȩπȠȢΝαȜȜȘȜİπȓįȡαıȘȢΝαȣĲȫȞ,ΝȠȚΝ

ȠπȠȓȠȚΝ șαΝ πȡȑπİȚΝ ȞαΝ țαșȠȡȓȗȠȞĲαȚΝ ıİΝ țȜαįȚțȩ,Ν įȚαțȜαįȚțȩ,Ν ıȣȜȜȠȖȚțȩΝ ȒΝ ĲȠȝİαțȩΝ

İπȓπİįȠΝțαȚΝȞαΝȑȤȠȣȞΝȝȚαȢΝȝȠȡĳȒȢΝįİıȝİȣĲȚțȩΝȤαȡαțĲȒȡαέΝΆȜȜȦıĲİΝİȓȞαȚΝȖȞȦıĲȩΝ

įȚαΝĲȘȢ İȝπİȚȡȓαȢ, ȩĲȚΝȠȚΝıĲȩȤȠȚΝπȡȠıįȓįȠȣȞΝįȣȞαȝȚıȝȩ,ΝȤαȡȐııȠȣȞΝȠȡȐȝαĲαΝȝȑıȠΝ

ȒΝȝαțȡȠπȡȩșİıȝαΝțαȚΝαπȠĲİȜȠȪȞΝıȘȝİȓȠΝαȞαĳȠȡȐȢΝĲȘȢ ȝȑĲȡȘıȘȢ ĲȘȢΝπȡȠȩįȠȣέ 

ǼȞįİįİȚȖȝȑȞȘΝĲαțĲȚțȒ, ıĲαΝπȜαȓıȚαΝȝȚαȢΝıȣȝπȣțȞȦȝȑȞȘȢΝπȡαțĲȚțȒȢΝįȡȐıȘȢ, 

İȓȞαȚΝȠΝțαșȠȡȚıȝȩȢΝĲȦȞΝȠȡȓȦȞΝĲȦȞΝįȡαıĲȘȡȚȠĲȒĲȦȞ țαȚΝȠΝİȞĲȠπȚıȝȩȢΝĲȦȞΝπȘȖȫȞΝ

İțπȠȝπȫȞΝ ĲȠȣȢ,Ν ȘΝ πȠıȠĲȚțȠπȠȓȘıȘΝ țαȚΝ αȞȐπĲȣȟȘΝ ĲȠȣΝ țαĲαȜȜȘȜȩĲİȡȠȣΝ

ıȣıĲȒȝαĲȠȢ įȚαįȚțαıȚȫȞ, ıȣȞİȤȠȪȢ ıȣȜȜȠȖȒȢ țαȚΝ αȡȤİȚȠșȑĲȘıȘȢ αȟȚȩπȚıĲȦȞΝ

įİįȠȝȑȞȦȞ, ȘΝ įȚαıĳȐȜȚıȘΝ ĲȘȢ πȠȚȩĲȘĲαȢ ĲȦȞΝ ȝİĲȡȒıİȦȞ,Ν ĲȦȞΝ ȣπȠȜȠȖȚıȝȫȞΝ țαȚΝ

ĲȦȞΝ įİįȠȝȑȞȦȞ,Ν țαșȫȢΝ țαȚΝ ȘΝ αȟȚȠπȠȓȘıȘ αȣĲȫȞ, ȖȚα ȜȒȥȘ ıȣȞİȤȫȢΝ ȝȑĲȡȦȞ 

ȕİȜĲȓȦıȘȢ ĲȦȞΝİπȚįȩıİȦȞ. 

ǾΝ πİȡȚȠȡȚıȝȑȞȘȢ ȑțĲαıȘȢΝ αȞȐπĲȣȟȘ țαȚΝ ĲȠΝ αįȚαȕȐșȝȘĲȠ, įİȞΝ παȡİȓȤİ ĲȘΝ

įȣȞαĲȩĲȘĲα İȟȑĲαıȘȢΝțαȚΝįȚİȡİȪȞȘıȘȢΝıİΝȕȐșȠȢΝȜİπĲȠȝİȡİȚȫȞ,ΝȠȪĲİΝĲȘȞΝİπȑțĲαıȘΝ
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țαȚΝ İțĲİȞȒΝ țȐȜȣȥȘ İȚįȚțȫȞ πĲȣȤȫȞΝ αȞȐΝ ĲȠȝȑα,Ν İȓįȠȢΝ įȡαıĲȘȡȚȩĲȘĲαȢ,Ν țȣȡȓȦȞΝ ȒΝ

įİȣĲİȡİȣȩȞĲȦȞΝ αȞĲȚțİȚȝȑȞȦȞ,Ν ȫıĲİΝ ȞαΝ ȠįȘȖȒıȠȣȞΝ ıİΝ İȟİȚįȚțİȣȝȑȞİȢ πȡȠĲȐıİȚȢ 

αȜȜαȖȒȢ ȒΝĲȡȠπȠπȠȓȘıȘȢΝįȚαįȚțαıȚȫȞ ȒΝıȣȝπİȡȚĳȠȡȐȢ, ȒΝĲȡȩπȦȞΝαȞĲȚȝİĲȫπȚıȘȢ 

țαĲαıĲȐıİȦȞ. ΌȝȦȢ,Ν ȑȤȠȞĲαȢΝ ĲȘΝ ȖİȞȚțȒΝ ĳȚȜȠıȠĳȓαΝ țαȚΝ țαĲİȪșȣȞıȘΝ πȠȣΝ

πȡȠĲȐșȘțİ, įȪȞαĲαȚ αȣĲȩΝȞαΝȣȜȠπȠȚȘșİȓ, İĳȩıȠȞΝȖȓȞİȚΝȑȞαȢΝİȚįȚțȩȢΝıȤİįȚαıȝȩȢΝțαȚΝ

ȝȚαΝİȚįȚțȒΝțαĲαȖȡαĳȒ,ΝπȡȫĲαΝȖȚαΝȚįȓαΝȤȡȒıȘ, ȜαȝȕȐȞȠȞĲαȢΝȣπȩȥȘΝȩȜαΝĲαΝıĲȠȚȤİȓαΝ

πȠȣΝȣπȐȡȤȠȣȞΝțαȚΝșαΝαπαȚĲȘșȠȪȞ ȒΝșαΝİπȚȜİȖȠȪȞΝȞαΝıȣȝȝİĲȑȤȠȣȞΝıĲȚȢΝĳȐıİȚȢΝțαȚΝ

ıĲαΝİπȓπİįαΝįȚαπȓıĲİȣıȘȢ,ΝπȡȠȢΝĲȘȞΝȠȣįİĲİȡȠπȠȓȘıȘέΝ 

ȀαĲαȜȒȖȠȞĲαȢ,Ν ĲȠΝ ȖİȞȚțȩΝ ıȣȝπȑȡαıȝαΝ İȓȞαȚΝ ȩĲȚ, ȘΝȆέǹΝȦȢΝ ȠįȘȖȩȢ, İπİȚįȒ 

ȣπȐȡȤȠȣȞ ȒįȘΝıİΝ İȟȑȜȚȟȘΝ țαȚΝ ıİΝ įȠțȚȝȒΝ ıȤȑįȚα αȞĲȚȝİĲȫπȚıȘȢΝ țαȚΝ ıȣȡȡȓțȞȦıȘȢΝ

ĲȠȣΝπİȡȚȕαȜȜȠȞĲȚțȠȪΝαπȠĲȣπȫȝαĲȠȢ, ıĲȠȞΝπȠȜȚĲȚțȩ-İȝπȠȡȚțȩΝĲȠȝȑα,ΝȝαȗȓΝțαȚΝȖȚαĲȓΝ

ȩȤȚΝȝİ ĲȚȢΝȜȠȚπȑȢΝǼέǻέΝțαȚΝ ĲαΝȈέǹέ,ΝİțĲȚȝȐĲαȚΝπȦȢΝįȪȞαȞĲαȚΝȞαΝαȞαȜȐȕȠȣȞΝįȡȐıȘ,Ν

ȤȦȡȓȢΝȞαΝİțĲİșȠȪȞΝıİΝαȞĲαȖȦȞȚıĲȚțȠȪȢΝȝȘȤαȞȚıȝȠȪȢΝĲȘȢΝİȜİȪșİȡȘȢΝαȖȠȡȐȢ, ȜȩȖȦΝ

įȠȝȒȢΝ țαȚ İȚįȚțȒȢ ȜİȚĲȠȣȡȖȓαȢΝ ĲȦȞΝ țαȚΝ ȩȤȚΝ ȜȩȖȦΝ ȑȜȜİȚȥȘȢΝ ȚțαȞȠĲȒĲȦȞ,Ν İȓĲİΝ

ȝİȝȠȞȦȝȑȞα, İȓĲİΝ ıȣȜȜȠȖȚțȐΝ țαȚΝ ȠȝαįȚțȐ, ȩπȠȣΝ įȚȐĳȠȡȠȚΝ ĲȠȝİȓȢΝ İȝĳαȞȓȗȠȣȞΝ

ıȣȞȐĳİȚαΝȒΝȑȤȠȣȞ παȡȩȝȠȚİȢΝȒΝαȞȐȜȠȖİȢΝįȡαıĲȘȡȚȩĲȘĲİȢΝțαȚΝȜİȚĲȠȣȡȖȓİȢ, ȫıĲİΝȞαΝ

απȠĲİȜȑıȠȣȞΝ πİįȓȠΝ İĳαȡȝȠȖȒȢ İȜȑȖȤȠȣΝ țαȚΝ ȝİȓȦıȘȢ, İțπȠȝπȫȞΝ țαȚΝ

απȠĲȣπȫȝαĲȠȢ,Ν πȡȠıșȑĲȠȞĲαȢ ȑȞαȞΝ İπȚπȜȑȠȞΝ αȞĲȚțİȚȝİȞȚțȩΝ ıțȠπȩ, πȠȣ șαΝ

İȟȣπȘȡİĲİȓĲαȚΝ ıȣȝπȜȘȡȦȝαĲȚțȐΝ țαȚΝ ȩȤȚΝ πİȡȚȠȡȚıĲȚțȐ,Ν αȞȐȜȠȖȘȢΝ ȩȝȦȢΝ ȕαȡȪĲȘĲαȢΝ

țαȚΝıȘȝαıȓαȢ,ΝȖȚαΝĲȘȞΝπȡȠıĲαıȓαΝĲȠȣΝπİȡȚȕȐȜȜȠȞĲȠȢΝțαȚΝĲȘ ıȣȖțȠȝȚįȒΝĲȦȞΝȩπȠȚȦȞΝ

ȦĳİȜȘȝȐĲȦȞ.  

ȆȇȅȉǹȈǼǿȈ 

ǻİįȠȝȑȞȠȣΝ ĲȦȞΝ αȞȦĲȑȡȦ,Ν İțĲȚȝȐĲαȚ ȩĲȚΝ ȩπȠȚȠȢ ĲȡȩπȠȢ țȚΝ αȞΝ İπȚȜİȖİȓ, ȦȢΝ

țαĲαȜȜȘȜȩĲİȡȠȢΝțαȚΝπȡȠıαȡȝȠıȝȑȞȠȢΝıĲȚȢΝİȚįȚțȑȢΝțαĲαıĲȐıİȚȢ,ΝπİȡȚȠȡȚıȝȠȪȢΝțαȚΝ

ȚįȚαȚĲİȡȩĲȘĲİȢ, șαΝ απȠįȫıİȚΝ țαȡπȠȪȢΝ țαȚΝ ȠĳȑȜȘέΝ ǹȣĲȩΝ șαΝ İπαȜȘșİȣĲİȓ ȩĲαȞΝ

İπȚȤİȚȡȘșİȓΝ įȠțȚȝαıĲȚțȐ İĳαȡȝȠȖȒΝ țαȚΝ απȩΝ ĲȘΝ įȚİȡİȪȞȘıȘ, șαΝ πȡȠțȪȥȠȣȞΝ

απȠĲİȜȑıȝαĲα, πȠȣΝ ȐȝİıαΝ ȒΝ ȑȝȝİıα, șαΝ παȡȑȤȠȣȞΝ İȣțαȚȡȓİȢΝ αȣĲȩ-αȟȚȠȜȩȖȘıȘȢΝ

țαȚΝİȜȑȖȤȠȣ, ȣπȩΝįȚαĳȠȡİĲȚțȩΝπȡȓıȝαέ  

ǼȟȐȜȜȠȣ,Ν ȝπȠȡȠȪȞ ȒΝ įİΝ įȪȞαȞĲαȚΝȆέǹέΝ țαȚΝ ȠȚΝ ȜȠȚπȑȢΝǼέǻέΝ ȞαΝıȣȝȝİĲȑȤȠȣȞΝ

ıĲȘΝ įȡȐıȘΝ ȝİȓȦıȘȢ ĲȦȞΝ İțπȠȝπȫȞ ĲȠȣȢ, αȢΝ İπȦĳİȜȘșȠȪȞ απȩΝ ĲȘΝ įȡȐıȘΝ ĲȦȞΝ

ȐȜȜȦȞΝȒΝȞαΝȣȚȠșİĲȒıȠȣȞ πȡαțĲȚțȑȢ, πȠȣΝșαΝȕȠȘșȒıȠȣȞΝĲȘȞΝİȟȑȜȚȟȒΝĲȠȣȢ απȩ, ĲȘȞΝ
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İȚıαȖȦȖȒΝ ȞȑȦȞΝ ĲİȤȞȠȜȠȖȚȫȞ ıĲȘȞΝ țαșȘȝİȡȚȞȩĲȘĲȐΝ ĲȠȣȢ, ĲȘȞ αȞĲȚțαĲȐıĲαıȘΝ ȩĲȚΝ

παȜαȚȠȪ,Ν ĲȘΝ įȚİțįȓțȘıȘΝȝİΝ İȝπİȡȚıĲαĲȦȝȑȞİȢΝπȡȠĲȐıİȚȢ, απȩΝ ĲȘȞΝ țαĲαȞȠȝȒΝ ĲȦȞΝ

ȝİȡȚįȓȦȞΝ ĲȘȢΝ ȣπȩȜȠȚπȘȢΝ țȠȚȞȦȞȓαȢ,Ν πȠȣΝ șαΝ ȦĳİȜȒıȠȣȞΝ țαȚΝ αȣĲȑȢ, αȜȜȐ 

παȡȐȜȜȘȜαΝ țαȚΝ ĲȠΝ ȖİȚĲȞȚȐȗȠȞΝ țαȚΝ İȣȡȪĲİȡȠΝ țȠȚȞȦȞȚțȩΝ ıȪȞȠȜȠέΝ ǼπȓıȘȢ, απȩΝ ĲȘȞΝ

πȡȠȕȠȜȒΝĲȦȞΝțαȜȫȞ πȡȠșȑıİȦȞ țαȚΝĲȘȞΝİțįȒȜȦıȘΝĲȠȣΝİȞįȚαĳȑȡȠȞĲȩȢΝĲȠȣȢ, ıĲȘ 

ıȣȝȝİĲȠȤȒΝ αȜȜαȖȒȢ ĲȦȞΝ İπȚȕαȡȣȞĲȚțȫȞΝ πȡȠȢΝ ĲȠΝ πİȡȚȕȐȜȜȠȞΝ ĲȐıİȦȞ,Ν ȦȢΝ

ȣπȠıĲȘȡȚțĲȑȢΝ ĲȘȢΝ įȡȐıȘȢΝ İȞȐȞĲȚαΝ ıĲȚȢΝ țαĲαıĲȡȠĳȚțȑȢΝ ıȣȞȑπİȚİȢΝ ĲȘȢΝ țȜȚȝαĲȚțȒȢΝ

αȜȜαȖȒȢέ  

ȈȤİĲȚțȑȢΝπȡȠĲȐıİȚȢΝĲȑĲȠȚȠȣΝİȓįȠȣȢ, ȝİΝıĲȩȤȠ ĲȘȞΝțαĲİȪșȣȞıȘΝĲȦȞΝįȚαĳȩȡȦȞΝ

ȠȝȐįȦȞΝ țαȚΝ ıȤȘȝαĲȚıȝȫȞΝ ıİ ıȪȞȠȜαΝ ȤαȝȘȜȫȞΝ İțπȠȝπȫȞΝ ȐȞșȡαțα, ȝπȠȡİȓΝ ȞαΝ

ȖȓȞȠȣȞ,Ν İπȓ ĲȘȢΝ παȞĲȩȢΝ İȓįȠȣȢΝ țαĲαȞȐȜȦıȘȢΝ İȞȑȡȖİȚαȢ, ȝİΝ αȣıĲȘȡȩΝ ȑȜİȖȤȠΝ țαȚΝ

αȞĲȚțαĲȐıĲαıȘΝıĲȠΝȝȑĲȡȠΝĲȠȣΝįȣȞαĲȠȪΝȩĲȚΝαπȩΝțαĲαıțİȣȒȢΝİȞİȡȖȠȕȩȡȠΝȣπȐȡȤİȚ, 

ȝİΝ αȣĲȠȝαĲȠπȠȚȘȝȑȞαΝ ıȣıĲȒȝαĲαΝ ȝİĲȡȒıİȦȞ,Ν ȝİΝ İțıȣȖȤȡȠȞȚıȝȩ ĲȦȞΝ ȠȚțİȓȦȞΝ

ȝȠȞȐįȦȞ/ȣπȠȝȠȞȐįȦȞΝ ȘȜİțĲȡȠπαȡαȖȦȖȒȢ, ĲȦȞΝ ȝȑıȦȞΝ țαȚΝ ıȣȖțȡȠĲȘȝȐĲȦȞΝ țαȚΝ

ĲȠȞΝıȤİįȚαıȝȩΝİπİȞįȪıİȦȞΝıĲȘȞΝİȞȑȡȖİȚα, ıİΝțαșαȡȑȢΝĲİȤȞȠȜȠȖȓİȢΝțαȚΝȤαȝȘȜȑȢ ȒΝ

ȝȘįİȞȚțȑȢ İțπȠȝπȑȢ ȐȞșȡαțα.  

ǼπȓΝ ĲȘȢΝ țαĲαȞȐȜȦıȘȢΝ țαȣıȓȝȦȞ,Ν ȝİΝ İȝπİȡȚıĲαĲȦȝȑȞİȢΝ țαĲİȣșȪȞıİȚȢ,Ν

ȠįȘȖȓİȢΝ țαȚΝ πȡȠĲȐıİȚȢ απȩ ĲİȤȞȚțȐ ĲȝȒȝαĲα, ȖȚαΝ ĲȘ ȝİȓȦıȘ ȤȡȒıȘȢ ȕαıȚțȫȞΝ

πȩȡȦȞ108, ȝİΝ ıȣȝȝİĲȠȤȒΝ ıİΝ İȚįȚțȐΝ πȡȠȖȡȐȝȝαĲαΝ ȒΝ ĲȘȞΝ απαȓĲȘıȘ απȩΝ ĲȠȣȢΝ

πȡȠȝȘșİȣĲȑȢ, αȜȜαȖȒȢΝ πȡȠįȚαȖȡαĳȫȞ παȡαȖȦȖȒȢ, ıİΝ ıȤȑıȘΝ ȝİΝ ĲαΝ İπȓπİįαΝ

İțπȠȝπȫȞέ 

ǼπȓΝ ĲȘȢΝ İπȑțĲαıȘȢ ȤȡȒıȘȢ ȩȜȦȞΝ ĲȦȞΝ ȝȠȡĳȫȞ αȞαȞİȫıȚȝȦȞΝ πȘȖȫȞΝ

İȞȑȡȖİȚαȢ (ǹȆǼ),ΝȩπȠȣΝțȡȚșİȓΝțαĲȩπȚȞΝİȟȑĲαıȘȢΝαπȠĲİȜİıȝαĲȚțȩ țαȚΝıȣȝĳȑȡȠȞ,ΝȖȚαΝ

απȠįȑıȝİȣıȘΝ țαȚΝ απİȟȐȡĲȘıȘΝ ĲȘȢΝ παȡαȖȦȖȒȢΝ İȞȑȡȖİȚαȢΝ απȩΝ ȝȘΝ αȞαȞİȫıȚȝİȢΝ

πȘȖȑȢ, ıȣȝπİȡȚȜαȝȕαȞȠȝȑȞȦȞΝ ĲȘȢΝαȚȠȜȚțȒȢ,Ν ȘȜȚαțȒȢ, ȖİȦșİȡȝȚțȒȢ İȞȑȡȖİȚαȢ,Ν țαȚΝ

πȘȖȑȢΝαπȩΝĲȘΝȕȚȠȝȐȗα, αȟȚȠπȠȚȫȞĲαȢΝȤȫȡȠȣȢΝĲȠȣ ȊȆǼΘǹΝțαȚΝĲȦȞΝȝȠȞȐįȦȞΝĲȠȣ, 

ȖȚαΝαȞȐπĲȣȟȘ ĲȦȞΝǹȆǼ. 

                                            
108 ǹπȩΝĲȠΝπİĲȡȑȜαȚȠ,ΝĲȠΝĳȣıȚțȩΝαȑȡȚȠ,ΝĲȚȢΝπȡȫĲİȢΝȪȜİȢ,ΝĲȘΝȖȘΝțαȚΝĲȠΝȞİȡȩέ 
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ǼπȓΝ ĲȘȢΝ αȞαȕȐșȝȚıȘȢΝ țαȚΝ αȞαțαȓȞȚıȘȢ İȖțαĲαıĲȐıİȦȞΝ țαȚΝ țĲȚȡȓȦȞ109, ȖȚαΝ

αȪȟȘıȘΝĲȘȢΝİȞİȡȖİȚαțȒȢΝαπȩįȠıȘȢ,ΝȝİΝȞȑİȢΝπȡαțĲȚțȑȢΝțαȚΝĲİȤȞȠȜȠȖȓİȢ ıĲȠȣȢΝĲȠȝİȓȢΝ

ıȤİįȚαıȝȠȪ,Ν țαĲαıțİȣȒȢ,Ν ȣȜȚțȫȞ110 țαȚΝ İȟαȡĲȘȝȐĲȦȞ, İȟȠπȜȚıȝȠȪΝ țαȚΝ

ȠȜȠțȜȘȡȦȝȑȞȦȞ ĲİȤȞȠȜȠȖȚțȐΝ ıȣıĲȘȝȐĲȦȞ įȑıȝİȣıȘȢΝ țαȚΝ απȠșȒțİȣıȘȢ CO2, 

țαșȫȢΝțαȚΝȝİΝĲȘΝȤȡȒıȘΝİȚįȚțȫȞΝπȡȠȖȡαȝȝȐĲȦȞΝțαșȠįȒȖȘıȘȢΝțαȚΝπȚıĲȠπȠȓȘıȘȢ. 

ǼπȓΝ ĲȠȣΝ ıȣıĲȒȝαĲȠȢΝ ȝİĲαĳȠȡȫȞ țαȚΝ ȝİĲαțȚȞȒıİȦȞΝ ȝİΝ İțıȣȖȤȡȠȞȚıȝȩ,Ν

αȞαȞȑȦıȘΝ țαȚΝ αȞĲȚțαĲȐıĲαıȘΝ ĲȠȣΝ ıĲȩȜȠȣΝ ĲȦȞΝ ȠȤȘȝȐĲȦȞΝ țȠȚȞȒȢΝ ȒΝ ȝȘΝ

İȟİȚįȚțİȣȝȑȞȘȢΝȤȡȒıȘȢ,ΝȝİΝıȣȝȝİĲȠȤȒΝțαȚΝαȞαȗȒĲȘıȘΝıİΝİȞȚαȓα țαȚΝıȣȖțİȞĲȡȦĲȚțȐ 

πȡȠȖȡȐȝȝαĲα İπȚįȠĲȒıİȦȞΝ ȤαȝȘȜȒȢΝ țαĲαȞȐȜȦıȘȢ,Ν țαșαȡȩĲİȡȦȞΝ İțπȠȝπȫȞ,Ν

İȞαȜȜαțĲȚțȫȞΝ țαȣıȓȝȦȞήȕȓȠ-țαȣıȓȝȦȞ111,Ν ȞȑȦȞΝ ĲİȤȞȠȜȠȖȚȫȞ112,Ν țαșȫȢΝ țαȚΝ

İπαȞİȟȑĲαıȘΝ ĲȦȞΝ ıȤİĲȚțȫȞΝ įȚαįȚțαıȚȫȞ, ȖȚαΝ İȞįİȤȩȝİȞȘΝ ĲȡȠπȠπȠȓȘıȘΝ țαȚΝ

İȞαȡȝȩȞȚıȘ, ıĲȘΝ ĳȚȜȠıȠĳȓαΝ πİȡȚıĲȠȜȒȢΝ ĲȦȞΝ İțπȠȝπȫȞ, ıĲȠȤİȪȠȞĲαȢ ıĲȘȞΝ

ȠȣįİĲİȡȠπȠȓȘıȘέΝ ȆαȡȐȜȜȘȜα,Ν ȝİΝ ȕαȡȪĲȘĲαΝ ıĲȘȞΝ İțπαȓįİȣıȘΝ ĲȠȣΝ ȠįȘȖȠȪ, ȖȚαΝ ĲȘΝ

įȘȝȚȠȣȡȖȓαΝ πİȡȚȕαȜȜȠȞĲȚțȒȢΝ ıȣȞİȓįȘıȘȢ,Ν ĲȘȞΝ İȟȠȚțȠȞȩȝȘıȘΝ țαȣıȓȝȦȞΝ țαȚΝ ĲȘȞΝ

İĳαȡȝȠȖȒΝİȚįȚțȫȞΝĲİȤȞȚțȫȞΝȠįȒȖȘıȘȢ,ΝȖȚα ĲȘȞΝİȜαȤȚıĲȠπȠȓȘıȘΝĲȘȢΝαĲȝȠıĳαȚȡȚțȒȢ 

ȡȪπαȞıȘȢέ 

ǼπȓΝ ĲȦȞΝ ıȣıĲȘȝȐĲȦȞΝ șȑȡȝαȞıȘȢήȥȪȟȘȢ, ȝİ İțıȣȖȤȡȠȞȚıȝȩ,Ν ȠȝαįȠπȠȓȘıȘ 

țαȚΝ ȝİΝ πȡȠıαȡȝȠıȝȑȞȘ İπȚȜȠȖȒΝ ĲȦȞΝ țαĲȐȜȜȘȜȦȞΝ ȝȑıȦȞ,Ν ȝİΝ İȣĳȣȒΝ țαȚΝ

ıȣȖțİȞĲȡȦĲȚțȐΝ ıȣıĲȒȝαĲα, ıİ țĲȓȡȚα, İȖțαĲαıĲȐıİȚȢΝ țαȚΝ ȝȑıα, ȖȚα ȤαȝȘȜȑȢΝ

İțπȠȝπȑȢΝĲȦȞΝαȞαȖțȫȞΝșȑȡȝαȞıȘȢ/ȥȪȟȘȢέ 

ǼπȓΝ ĲȦȞΝ απȠȡȡȚȝȝȐĲȦȞ,Ν ȝİΝ țαĲȐȜȜȘȜȘΝ țαȚΝ απȠĲİȜİıȝαĲȚțȒΝ įȚαȤİȓȡȚıȘΝ ĲȦȞΝ

ıĲİȡİȫȞΝ țαȚΝ ȜȠȚπȫȞΝ απȠȕȜȒĲȦȞ, ȝİΝ αȣıĲȘȡȒΝ αȞαțȪțȜȦıȘΝ țαȚΝ įȚαȤȦȡȚıȝȩΝ αȞȐΝ

țαĲȘȖȠȡȓα,Ν țαșȫȢΝ țαȚΝ ȝİΝ ĲȘȞΝ İπαȞαȤȡȘıȚȝȠπȠȓȘıȘΝ ĲȦȞΝ ȣȜȚțȫȞΝ İțıțαĳȒȢ țαȚΝ

țαĲİįαĳȓıİȦȞ,Ν įİįȠȝȑȞȠȣΝ ȩĲȚ Ș πȡȩȜȘȥȘ,Ν ȘΝ ȝİȓȦıȘΝ țαȚΝ ȘΝ παȡαțȠȜȠȪșȘıȘΝ ĲȘȢΝ

ȡȪπαȞıȘȢΝįİȞΝ İȓȞαȚΝ απȜȐΝ İπȦĳİȜȒȢΝ ȖȚαΝ ĲȠΝπİȡȚȕȐȜȜȠȞ,Ν αȜȜȐ ȖİȞȚțȩĲİȡα,Ν İȞȫΝȘΝ

                                            
109 Parker James, Paul Cropper, Li Shao, Using building simulation to evaluate low carbon 

refurbishment options for airport buildings, 12th Conference of International Building Performance 
Simulation Association, Sydney, 14-16 November 2011. 

110ȊȜȚțȫȞ (İȞİȡȖİȚαțȐΝαπȠįȠĲȚțȐΝȠȚțȠįȠȝȚțȐΝȣȜȚțȐΦΝțαȚΝǼȟȠπȜȚıȝȠȪΝΥȑȟȣπȞαΝįȓțĲȣαΦέ 
111 Carter A Nicholas., Russell W. Stratton, Michael K. Bredehoeft and James I. Hileman, 

Energy and Environmental Viability of Select Alternative Jet Fuel Pathways, Massachusetts 
Institute of Technology, Cambridge, MA, 02139, 47th AIAA/ASME/SAE/ASEE Joint Propulsion 
Conference & Exhibit,31 July - 03 August 2011, San Diego, California. 
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įȘȝȚȠȣȡȖȓαΝİțπȠȝπȫȞΝțαȚΝαπȠȕȜȒĲȦȞΝțαȚΝȘΝıπαĲȐȜȘΝİȞȑȡȖİȚαȢΝțαȚΝπȡȫĲȦȞΝȣȜȫȞ, 

αȞαįİȚțȞȪȠȣȞΝĲȚȢΝαįȣȞαȝȓİȢΝĲȘȢΝπαȡαȖȦȖȚțȒȢ țαȚΝțȐșİΝİțĲİȜȠȪȝİȞȘȢ įȚαįȚțαıȓαȢ. 

ǼπȓΝȩȜȦȞΝĲȦȞ įȚαįȚțαıȚȫȞ,ΝȝİΝĲȘȞΝİπαȞİȟȑĲαıȘΝțαȚΝĲȠȞΝİπαȞαπȡȠıįȚȠȡȚıȝȩΝ

țȐșİΝ ȤȡȒıȘȢ,Ν ȜİȚĲȠȣȡȖȓαȢΝ țαȚ įȡαıĲȘȡȚȩĲȘĲαȢ,Ν ıĲαΝ πȜαȓıȚαΝ ĲȘȢΝ ȜȠȖȚțȒȢΝ ĲȘȢΝ

İȞıȦȝȐĲȦıȘȢΝ ĲȘȢΝ ĳȚȜȠıȠĳȓαȢΝ İȜȑȖȤȠȣΝ țαȚ ȝİȓȦıȘȢΝ ĲȦȞΝ İțπȠȝπȫȞ,Ν ıİΝ ȩȜİȢΝ ĲȚȢΝ

İțĳȐȞıİȚȢ ĲȦȞΝ İπȚȝȑȡȠȣȢΝțαȚΝıȣȜȜȠȖȚțȫȞΝįȡȐıİȦȞ,Ν țαșȫȢΝțαȚΝȝİΝ ĲȘΝ įȘȝȚȠȣȡȖȓα 

αȟȚȩπȚıĲȠȣ țαȚΝ αȞαȖȞȦȡȚıȝȑȞȠȣ, İıȦĲİȡȚțȠȪ ıȣıĲȒȝαĲȠȢ πȚıĲȠπȠȓȘıȘȢ,Ν ȝİΝ

įȚαπȚıĲİȣȝȑȞȠȣȢΝαȟȚȠȜȠȖȘĲȑȢ, ȖȚαΝİıȦĲİȡȚțȒΝπȚıĲȠπȠȓȘıȘ. 

ȆαȡȐȜȜȘȜα,Ν ıĲαΝ πȜαȓıȚαΝ πȡȠıĲαıȓαȢΝ ĲȠȣΝ πİȡȚȕȐȜȜȠȞĲȠȢ, İπȚπȜȑȠȞΝ

πȡȠĲȐıİȚȢΝ ȝπȠȡȠȪȞΝ ȞαΝ ȖȓȞȠȣȞΝ ȖȚαΝ ıȣȜȜȠȖȚțȒΝ įȡȐıȘΝ țαȚΝ αȞĲȚȝİĲȫπȚıȘΝ ıİΝ

įȚαțȜαįȚțȩΝ ȒΝ țȜαįȚțȩΝ İπȓπİįȠ,Ν ȝİΝ ȝαȗȚțȒΝ πȡȠȕȠȜȒΝ țαȚΝ ıȣȖțȑȞĲȡȦıȘ,Ν țαĲȩπȚȞΝ

ȠȝαįȠπȠȓȘıȘȢΝ țαȚΝ țαĲȘȖȠȡȚȠπȠȓȘıȘȢ,Ν ȩȜȦȞΝ ĲȦȞΝ απαȚĲȒıİȦȞ,Ν ȖȚαΝ İπȓĲİȣȟȘΝ

ȤαȝȘȜȠȪΝ țȩıĲȠȣȢΝ πȡȠıĳȠȡȫȞΝ țαȚΝ İȞȚαȓαΝ įȚİțįȓțȘıȘΝ țȠȞįȣȜȓȦȞ, ȝȑıȦΝ İȚįȚțȫȞΝ

πȡȠȖȡαȝȝȐĲȦȞ, ȖȚαΝİĳαȡȝȠȖȑȢ, αȞαȞȑȦıȘ, αȞĲȚțαĲȐıĲαıȘΝțαȚΝĲȡȠπȠπȠȓȘıȘ. 

ǼȞȓıȤȣıȘΝĲȘȢΝİπȚțȠȚȞȦȞȚαțȒȢΝπȠȜȚĲȚțȒȢΝțαȚΝαȞȐįİȚȟȘΝĲȘȢΝİȣαȚıșȘĲȠπȠȓȘıȘȢΝ

ıĲαΝıȣȞαĳȒΝșȑȝαĲα,ΝȝİΝπȡȠȕȠȜȒΝțαȚΝįȚαĳȒȝȚıȘΝĲȘȢΝπȡȦĲȠȕȠȣȜȓαȢ,ΝĲȦȞΝİȞİȡȖİȚȫȞΝ

țαȚΝįȡȐıİȦȞ,ΝȝİΝĲȘȞΝπȡȠȫșȘıȘΝțαȚΝαȞĲαȜȜαȖȒΝȚįİȫȞ,ΝȝİΝĲȘȞΝπİȡαȚĲȑȡȦΝαȞȐπĲȣȟȘΝ

țαȚΝıȪıĳȚȟȘΝıȤȑıİȦȞ, ȝİΝĲȘΝȖİȚĲȞȚȐȗȠȣıα πİȡȚȠȤȒΝțαȚ ĲȘȞΝİȣȡȪĲİȡȘΝπİȡȚĳİȡİȚαțȒΝ

țȠȚȞȩĲȘĲα,ΝțαșȫȢΝțαȚΝȝİΝĲȘΝıȣȝȝİĲȠȤȒΝțαȚΝȣπȠıĲȒȡȚȟȘΝĲȘȢΝπȠȜȚĲİȚαțȒȢΝįȡȐıȘȢ,ΝȝİΝ

πȡȦĲȠπȠȡȚαțȐΝțȠȚȞȦȞȚțȩΝțαȚΝπİȡȚȕαȜȜȠȞĲȚțȩΝπȡȩıȦπȠέ 

ǼțπαȓįİȣıȘ,Ν İπȚȝȩȡĳȦıȘ țαȚ παȡȩĲȡȣȞıȘΝ ıİΝ πȡαțĲȚțȑȢΝ İȪıĲȠȤȘȢΝ

πİȡȚıĲȠȜȒȢ, ȝİΝ ȜİȜȠȖȚıȝȑȞȘΝ αȞĲȚȝİĲȫπȚıȘ ĲȘȢΝ ȜαȞșȐȞȠȣıαȢΝ țαȚΝ ȝȘΝ İȣįȚȐțȡȚĲȘȢΝ

ıπαĲȐȜȘȢΝπαȞĲȩȢΝİȓįȠȣȢ, țαșȫȢΝțαȚ ȝİ πȡȠαȖȦȖȒΝĲȦȞΝșİĲȚțȫȞΝıȣȝπİȡȚĳȠȡȫȞΝțαȚΝ

πȡȠıπαșİȚȫȞ,ΝȝİΝĲȘΝįȘȝȚȠȣȡȖȓαΝțαȚΝ ĲȘȞΝțαȜȜȚȑȡȖİȚα ȣȖȚȠȪȢΝțαȚΝșİȝȚĲȠȪΝȑȞįȠȞΝțαȚΝ

ȑȟȦΝ αȞĲαȖȦȞȚıȝȠȪ, ȝİĲαȟȪΝ İπȚıĲαıȚȫȞ,Ν ȝȠȚȡȫȞ,Ν ıȤȘȝαĲȚıȝȫȞ,Ν ȝİΝ ıĲȩȤȠȣȢ,Ν

țȓȞȘĲȡαΝ țαȚΝ İπȚȕȡȐȕİȣıȘΝ Υȕȡαȕİȓα,Ν ȑπαșȜα) ĲȘȢ ȣȚȠșȑĲȘıȘȢΝ İȞįİįİȚȖȝȑȞȘȢΝ

πȡαțĲȚțȒȢΝȖȚαΝȕİȜĲȚıĲȠπȠȓȘıȘΝıĲȠȣȢΝİπȘȡİαȗȩȝİȞȠȣȢΝțαȚΝıȣȞαĳİȓȢΝĲȠȝİȓȢ.  

ȈĲαșİȡȒΝ İȣαȚıșȘĲȠπȠȓȘıȘ,Ν įȚαȡțȒΝ İπαȖȡȪπȞȘıȘΝ țαȚΝ αȞαȗȒĲȘıȘ,Ν ȤȡȒıȘΝ

İȚįȚțȫȞΝİȡȦĲȘȝαĲȠȜȠȖȓȦȞ, ȖȚαΝıȣȜȜȠȖȒΝĲȘȢΝȐπȠȥȘȢ ĲȦȞΝȤȡȘıĲȫȞΝαȞȐΝİπȚıĲαıȓα, 

ȡȩȜȠ țαȚΝįȡαıĲȘȡȚȩĲȘĲα, ȝİΝıțȠπȩΝ ĲȘΝıȣȝȕȠȜȒΝıĲȘΝȝİȓȦıȘΝ ĲȠȣΝαπȠĲȣπȫȝαĲȠȢ,Ν

ȝȑıαΝαπȩΝĲȚȢΝȚįȑİȢΝțαȚΝĲȘȞΝȠπĲȚțȒΝțαȚΝĲȠȣΝĲİȜİȣĲαȓȠȣΝİȝπȜİțȩȝİȞȠȣΝȤȡȒıĲȘέ 



ȈȣȝπİȡȐıȝαĲαΝ
 ΣΝȆȡȠĲȐıİȚȢ
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ǼțȝİĲȐȜȜİȣıȘΝĲȘȢΝπȡȩĲİȡȘȢΝȒΝĲȘȢΝȞȑȠΝįȚαȝȠȡĳȠȪȝİȞȘȢΝıȤİĲȚțȒȢ İȝπİȚȡȓαȢ 

țαȚΝπȡȠıπȐșİȚαΝπȡȩıșİĲȦȞΝȕİȜĲȚȫıİȦȞ,Νȝİ παȡȐȜȜȘȜȘ İπȑțĲαıȘΝțαȚΝțαȜȜȚȑȡȖİȚα 

ĲȘȢΝ İπȚșȣȝȘĲȒȢΝ ȞȠȠĲȡȠπȓαȢ țαȚΝ ıİΝ ĲȠȝİȓȢΝ πȡȠıȦπȚțȠȪȢΝ țαȚΝ ȚįȚȦĲȚțȠȪȢΝ ĲȠȣΝ

İțȐıĲȠĲİΝπȡȠıȦπȚțȠȪ,ΝȖȚαΝİπαȪȟȘıȘΝĲȘȢΝıȣȝȕȠȜȒȢΝĲȠȣȢ ıİΝțȐșİΝπĲȣȤȒέΝ 

ǼȞıȦȝȐĲȦıȘΝ țαȚΝ ĲȒȡȘıȘΝ ĲȦȞΝ αȡȤȫȞΝ ĲȘȢΝ ȕȚȫıȚȝȘȢΝ αȞȐπĲȣȟȘȢΝ ıĲȚȢΝ įȠȝȑȢΝ

țαȚΝ ȣπȘȡİıȓİȢ ĲȘȢΝ ȆέǹέΝ țαȚΝ ĲȦȞΝ ȜȠȚπȫȞΝ Ǽέǻέ, įȘȝȚȠȣȡȖȓαΝ πȡȠĲȪπȠȣΝ αİȚĳȩȡȠȣΝ

αȞȐπĲȣȟȘȢ,ΝıȣȞİȤȒȢΝİπȚțαȚȡȠπȠȓȘıȘΝțαȚΝıĲȒȡȚȟȘΝĲȘȢΝπİȡȚȕαȜȜȠȞĲȚțȒȢΝπȠȜȚĲȚțȒȢ ıİΝ

ȩȜȠΝĲȠΝİȪȡȠȢ. 

ȀαșȚȑȡȦıȘΝ țαȚΝ αȞȐπĲȣȟȘΝ ȣπȠįȠȝȫȞ țαȚ ıȣıĲȘȝȐĲȦȞ İȜȑȖȤȠȣΝ ĲȦȞΝ

İπȚπĲȫıİȦȞΝ ĲȦȞΝ įȡαıĲȘȡȚȠĲȒĲȦȞ, πȚȜȠĲȚțȒΝ İĳαȡȝȠȖȒΝ İπȚȜİȖȝȑȞȦȞΝ ȝȠȞĲȑȜȦȞ 

πİȡȚȕαȜȜȠȞĲȚțȒȢΝįȚαȤİȓȡȚıȘȢ.  

ǼπȚįȓȦȟȘΝțαȚΝİȞȓıȤȣıȘ ıȣȞİȡȖαıȚȫȞ ȝİΝȚįȚȦĲȚțȠȪȢΝĳȠȡİȓȢ, ȝİΝįİıȝİȣĲȚțȠȪȢΝ

ȩȡȠȣȢ, αȜȜȐΝ įȓȤȦȢΝ απȠțȜİȚıĲȚțȒΝ İȟȐȡĲȚıȘ. ǻȘȝȚȠȣȡȖȓαΝ țαĲȐȜȜȘȜȦȞΝ țαȚΝ İȚįȚțȫȞΝ

πȜȘȡȠĳȠȡȚαțȫȞ ıȣıĲȘȝȐĲȦȞ ȣπȠıĲȒȡȚȟȘȢΝ țαȚΝ İțπȩȞȘıȘ İȚįȚțȠȪΝ țαȞȠȞȚıĲȚțȠȪΝ

șİıȝȚțȠȪΝπȜαȚıȓȠȣέ  

ǼȞșȐȡȡȣȞıȘ,ΝαȞȐπĲȣȟȘΝțαȚΝİțȝİĲȐȜȜİȣıȘΝĲȘȢΝțαȚȞȠĲȠȝȓαȢΝıĲαΝπȜαȓıȚαΝĲȘȢΝ

įȚαțȜαįȚțȩĲȘĲαȢ,Ν įȚαȜİȚĲȠȣȡȖȚțȩĲȘĲαȢΝ țαȚΝ ıȣȞȑȡȖİȚαȢ,Ν ȝİΝ ĲȘȞΝ İĳαȡȝȠȖȒ 

ıȣȖȤȡȩȞȦȞΝ αȡȤȫȞΝ țαȚΝπȡȠĲȪπȦȞ țαȚΝ αȟȚȠπȠȓȘıȘΝ țȐșİΝ įȣȞαĲȩĲȘĲαȢ, ȝİΝ αĳȠȡȝȒΝ

țαȚΝαȚĲȓαΝĲȠȞΝȞȑȠΝİπȚπȜȑȠȞΝıĲȩȤȠΝȝİȓȦıȘȢΝĲȦȞΝİțπȠȝπȫȞ,ΝπȡȠȢΝȩĳİȜȠȢΝȩȜȦȞ. 

ȀαĲαȜȒȖȠȞĲαȢ,Ν ȩȜαΝ ĲαΝ αȞȦĲȑȡȦΝ απȠįİȚțȞȪȠȣȞΝ ĲȠΝ ȞȩȘȝαΝ πȠȣΝ ȑȤİȚΝ ȘΝ

πȡȠıπȐșİȚαΝ țαȚΝ ĲȠΝ İȖȤİȓȡȘȝαΝ ȖȚαΝ ĲȠȞΝ țαșȠȡȚıȝȩΝ țαȚΝ ĲȠȞΝ ȑȜİȖȤȠΝ ĲȠȣΝ

πİȡȚȕαȜȜȠȞĲȚțȠȪΝαπȠĲȣπȫȝαĲȠȢΝȝȚαȢΝǹήǺ, ȦȢΝȑȞαΝțȠȝȝȐĲȚΝıĲȡαĲȚȦĲȚțȠȪΝĳȠȡȑαέΝǾ 

įİΝțȜȚȝȐțȦıȘΝĲȦȞΝαπȠĲİȜİıȝαĲȚțȫȞΝİȞİȡȖİȚȫȞΝțαȚΝįȡȐıİȦȞ,ΝαπȩΝĲȘȞΝȐπȠȥȘΝĲȘȢΝ

ĳȚȜȠįȠȟȓαȢΝ İțȐıĲȠȣ ȖȚαΝπȡȠıĲαıȓαΝ ĲȠȣΝπİȡȚȕȐȜȜȠȞĲȠȢ,Ν İȞĲȩȢΝ ĲȘȢΝ ȚįȚȐȗȠȣıαȢΝ țαȚΝ

ȚįȚαȓĲİȡȘȢΝ απȠıĲȠȜȒȢΝ țαȚΝ ȜİȚĲȠȣȡȖȓαȢ ĲȘȢΝ ȆέǹέΝ țαȚ ĲȦȞΝ ȜȠȚπȫȞΝ Ǽέǻέ, απȠĲİȜİȓΝ

πȡȩțȜȘıȘ,ΝȝİΝȣȥȘȜȩΝțαĲ΄ΝİțĲȓȝȘıȘΝįİȓțĲȘΝİĳȚțĲȩĲȘĲαȢ, αȡțİȓΝȘ ȠȡșȒΝİțȝİĲȐȜȜİȣıȘΝ

ĲȦȞΝȝȑıȦȞ țαȚΝİȣțαȚȡȚȫȞ, ıĲȠΝπȜαȓıȚȠΝțȐșİΝαĲȠȝȚțȒȢΝțαȚΝıȣȜȜȠȖȚțȒȢΝπȡȠıπȐșİȚαȢΝ

ıȣȡȡȓțȞȦıȘȢΝĲȠȣΝπİȡȚȕαȜȜȠȞĲȚțȠȪΝαπȠĲȣπȫȝαĲȠȢέ 
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ǾΝ πȡȠıĲαıȓαΝ ĲȠȣΝ πİȡȚȕȐȜȜȠȞĲȠȢ, ȦȢΝ įȡȐıȘΝ İșȞȚțȠȪΝ țαȚΝ παȖțȩıȝȚȠȣΝ

ȤȡȑȠȣȢ,Ν ıĲȘΝ ıĲȒȡȚȟȘΝ țαȚΝ ĲȘΝ ıȣȞȑȤȚıȘΝ ĲȘȢΝ İȣȘȝİȡȓαȢΝ țαȚΝ ĲȘȢΝ αȞȐπĲȣȟȘȢ, ȖȓȞİĲαȚ 

πȜȑȠȞΝ αȞαȖțαȓαΝ țαȚΝ İπȚĲαțĲȚțȒ,Ν ȣπαȖȠȡİȪȠȞĲαȢΝ İȖȡȒȖȠȡıȘΝ ĲȠȣΝ αĲȠȝȚțȠȪΝ țαȚΝ

ıȣȜȜȠȖȚțȠȪΝ İȞįȚαĳȑȡȠȞĲȠȢ,Ν țαșȫȢ țαȚΝ ĲȘȞ ȣπİȣșȣȞȩĲȘĲαΝ ȩȜȦȞ. ǾΝ įȘȝȚȠȣȡȖȓα,Ν

İȝπȑįȦıȘΝțαȚΝπȡȠαȖȦȖȒ ĲȘȢΝπİȡȚȕαȜȜȠȞĲȚțȒȢΝıȣȞİȓįȘıȘȢ, ȝİΝαȞȐȜȠȖİȢΝİȞȑȡȖİȚİȢ 

țαȚΝ ıȣȝπİȡȚĳȠȡȑȢ,Ν ıȣȞȚıĲȠȪȞΝ ĲȠ țαȜȪĲİȡȠΝ πȜαȓıȚȠ İȖȖȪȘıȘȢ İπȚĲȣȤȠȪȢ 

İĳαȡȝȠȖȒȢ țȐșİΝıȤİĲȚțȒȢΝπȠȜȚĲȚțȒȢ αȞĲȚȝİĲȫπȚıȘȢ țαȚ ĲȦȞΝİȚįȚțȫȞΝȝȑĲȡȦȞ. 

ȂİΝ ȖȞȫȝȠȞαΝ Ĳα αȞȦĲȑȡȦ,Ν ȖȚαΝ ĲȘȞ αȞȐπĲȣȟȘΝ țȐșİ ȠȡȖαȞȦȝȑȞȠȣΝıȣȞȩȜȠȣ, 

πȡȠțİȚȝȑȞȠȣ ȞαΝ ȣȜȠπȠȚȘșİȓ ȝİΝ ĲȡȩπȠΝ πȠȣΝ ȞαΝ πȡȠıĲαĲİȪİȚΝ țαȚΝ ȞαΝ ȕİȜĲȚȫȞİȚΝ ĲȠΝ

πİȡȚȕȐȜȜȠȞ,Ν İȓȞαȚΝ απαȡαȓĲȘĲȠΝ ȞαΝ ȖȓȞȠȣȞΝ ȠȚΝ απαȚĲȠȪȝİȞİȢΝ ĲȡȠπȠπȠȚȒıİȚȢ ıĲȘȞΝ

ȠȡȖȐȞȦıȘΝȩȜȦȞΝĲȦȞΝįȡαıĲȘȡȚȠĲȒĲȦȞ, αȜȜȐΝțαȚΝıĲȘΝȞȠȠĲȡȠπȓαΝțαȚΝĲȠȞΝțαșȘȝİȡȚȞȩΝ

ĲȡȩπȠΝ ȗȦȒȢέΝ ψΝ αȞȐπĲȣȟȘΝ ȝȚαȢΝ απȠĲİȜİıȝαĲȚțȒȢΝ πİȡȚȕαȜȜȠȞĲȚțȒȢΝ πȡȠıȑȖȖȚıȘȢ, 

ıĲȠȣȢ ĲȠȝİȓȢ İȞįȚαĳȑȡȠȞĲȠȢ,Ν İȞĲȩȢΝ țαȚΝ İțĲȩȢΝ Ǽέǻέ, İȓȞαȚΝ ȑȞαȢΝ įȪıțȠȜȠȢΝ ıĲȩȤȠȢ, 

ȜȩȖȦΝ πȠȚțȚȜȓαȢΝ ĲȦȞΝ ıȤİĲȚțȫȞΝ πİȡȚȕαȜȜȠȞĲȚțȫȞΝ πȡȠȕȜȘȝȐĲȦȞ, αȜȜȐΝ țαȚΝ ĲȘȢΝ

İȝπȜȠțȒȢΝıĲȚȢΝıȤİĲȚțȑȢΝįȚαįȚțαıȓİȢ, ȩȜȦȞΝıȤİįȩȞΝĲȦȞΝȠȝȐįȦȞΝĲȘȢΝțȠȚȞȦȞȓαȢ,ΝĲȦȞΝ

ȠπȠȓȦȞΝ ĲαΝ ıȣȝĳȑȡȠȞĲαΝ ȖİȞȚțȫȢΝ įİȞΝ ıȣȝπȓπĲȠȣȞέ ΓȚαΝ ĲȘȞΝ İπȓĲİȣȟȘΝ ĲȠȣΝ ıĲȩȤȠȣ, 

απαȚĲİȓĲαȚΝ απȩΝ ȩȜȠȣȢΝ ȝαȗȓ, αȜȜȐΝ țαȚΝ απȩΝ ĲȠȞΝ țαșȑȞα ȟİȤȦȡȚıĲȐ, ȞαΝ İȚıαȖȐȖȠȣȞΝ

ıĲȘȞΝțαșȘȝİȡȚȞȩĲȘĲαΝțαȚΝıĲȚȢΝαπȠĳȐıİȚȢΝĲȠȣȢ, ĲȘȞΝπİȡȚȕαȜȜȠȞĲȚțȒΝįȚȐıĲαıȘέ 

ȂİȜȜȠȞĲȚțȐ İțĲȚȝȐĲαȚΝ ȩĲȚ,Ν ĲȠΝ πİȡȚȕαȜȜȠȞĲȚțȩΝ απȠĲȪπȦȝαΝ ȒΝ ȩπȠȚȠȢ ȩȡȠȢΝ

İπȚȜİȖİȓΝ țαĲȐΝ πİȡȓπĲȦıȘ,Ν șαΝ απȠĲİȜİȓΝ ȝȑĲȡȠΝ πȠȣΝ șαΝ ȣπȠįȘȜȫȞİȚ, ȐȝİıαΝ ȒΝ

ȑȝȝİıα,ΝαȡțİĲȐΝıȘȝαȞĲȚțȐΝıĲȠȚȤİȓαΝαȣĲȠȪΝπȠȣΝșαΝȝİĲȡȐĲαȚ,ΝȫıĲİΝȞαΝĲȠΝțαĲαĲȐııİȚΝ

ıİΝ ȠȡȚıȝȑȞȘ țȜȓȝαțα, πȠȣΝ șαΝ įİȚțȞȪİȚΝ ĲȘ ıȣȞȠȜȚțȒΝ αȟȓα,Ν ĲȘȞΝ πȠȚȩĲȘĲα,Ν ĲȘȞΝ

πȡȠȠπĲȚțȒΝ ĲȘȢΝ αȞȐπĲȣȟȘȢ,Ν ĲȘȞΝ İȣİȜȚȟȓα, ĲȘȞΝ țαȚȞȠĲȠȝȓα, ĲȘȞΝ İĳİȣȡİĲȚțȩĲȘĲα,Ν ĲȘȞΝ

ȚıȤȪ,Ν ĲȘȞΝ ȠȚțȠȞȠȝȚțȒΝ șȑıȘΝ țαȚΝ πȡȠȠπĲȚțȒΝ țαȚΝ șαΝ İȓȞαȚΝ ȕαıȚțȩȢΝ įİȓțĲȘȢ, πȠȣΝ șαΝ

İπȘȡİȐȗİȚΝ ĲȚȢΝ αȖȠȡȑȢΝ πȠȚȩĲȘĲαȢΝ țαȚΝ ȠȚțȠȞȠȝȚțȒȢΝ αȟȓαȢ,Ν ıİ ĲȠπȚțȩΝ țαȚΝ įȚİșȞȑȢΝ

ȤȡȘȝαĲȚıĲȘȡȚαțȩΝ πİįȓȠ,Ν ȝİΝ ĲȘȞΝ țȪȡȚαΝ țαȚΝ αȜȜȘȖȠȡȚțȒΝ ıȘȝαıȓαΝ ĲȠȣΝ ȩȡȠȣέΝ ȈĲȠΝ

πȜαȓıȚȠΝ αȣĲȩ, İțĲȚȝȐĲαȚΝ ȩĲȚΝ ȠȚΝ ǼέǻέΝπȡȑπİȚΝ ȞαΝ πȐȡȠȣȞΝ ȖȚαΝ ȝȚαΝ αțȩȝȘΝĳȠȡȐΝșȑıȘΝ

ȝȐȤȘȢ, ȝİΝĲȚȢΝįȚțȑȢΝĲȠȣȢΝİȣȞȠȧțȑȢΝπȡȠȨπȠșȑıİȚȢΝαπȑȞαȞĲȚΝıĲȠΝȗȒĲȘȝα,ΝπȡȠĲȠȪΝȠȚΝ

ıȣȖțȣȡȓİȢΝ ȖȓȞȠȣȞΝ įȣıȝİȞİȓȢΝ țαȚΝ İπȚȕȜȘșȠȪȞΝ țαȞȩȞİȢ, πȠȣΝ ȞαΝ İπȚĳȑȡȠȣȞΝ
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Ĳβθ ǹθΪπĲνιβ, Νκηδεά εαδ Θİıηδεά ǻδΪıĲαıβ, ǼțįȩıİȚȢΝȆαπαȗȒıȘ,ΝΥ1ιιγΦ,Ν

29-53. 

ȉıȐȜĲαȢΝǿΝΓȡȘȖȩȡȘȢ,ΝȀȦȞıĲήȞȠȢΝΓέΝȀαĲıȚȝπȐȡįȘȢέΝǹǼΙΦΟΡΙǹ ΚǹΙ ΠǼΡΙǺǹΛΛΟΝ, 

Η Ǽνλππαδεά εαδ Ǽγθδεά ΠλκκπĲδεάέ ǹșȒȞακΝǿέΝȈǿǻǼȇǾȈ,Νβίίδέ 

ȊǼΘǹ,ΝΓİȞȚțȒΝǻȚİȪșȣȞıȘΝȅȚțȠȞȠȝȚțȠȪΝțαȚΝȈȤİįȚαıȝȠȪΝțαȚΝȊπȠıĲȒȡȚȟȘȢΝΥΓǻȅȈȊΦ,Ν

ǻȚİȪșȣȞıȘΝ ǹȞșȡȫπȚȞȠȣΝ ǻȣȞαȝȚțȠȪΝ țαȚΝ ȆİȡȚȕȐȜȜȠȞĲȠȢ,Ν ΠİλδίαζζκθĲδεά 

ΠκζδĲδεάέΝ ȉȊǼȈ 6/2007. http://www.mod.mil.gr/images/stories/perivalon/p-

p.pdf. (29-11-13). 

http://www.mod.mil.gr/images/stories/
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https://www.faa.gov/about/office_org/headquarters_offices/apl/environ_polic

y_guidance/policy/media/Aviation_Greenhouse_Gas_Emissions_Reduction

_Plan.pdf. (2-12-13). 

Waitz A. Ian, Stephen P. Lukachko and Joosung J. Lee, Military Aviation and the 

Environment: Historical Trends and Comparison to Civil Aviation. 2004. 
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WWφΝ ǼȜȜȐȢ,Ν Σκ εζέηα İέθαδ ıĲκ ξΫλδ ıκν, Η εζδηαĲδεά αζζαΰά ıİ αλδγηκτμ, 
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WWφΝ ǼȜȜȐȢ,Ν «Λτıİδμ ΰδα Ĳβθ εζδηαĲδεά αζζαΰάκ Όλαηα ίδπıδησĲβĲαμ ΰδα Ĳβθ 

ǼζζΪįα Ĳκν βίεί», ǼπδıĲβηκθδεά Ϋεγİıβ Ĳκν WWό ǼζζΪμέΝ ǹșȒȞακΝ

ȅțĲȫȕȡȚȠȢΝ βίίθέΝ http://climate.wwf.gr/images/pdf/epistimoniki_ekthesi wwf 

_ low.pdf. (23-1-14). 

WWφΝ ǼȜȜȐȢ,Ν «Λτıİδμ ΰδα Ĳβθ εζδηαĲδεά αζζαΰάκ Όλαηα ίδπıδησĲβĲαμ ΰδα Ĳβθ 

ǼζζΪįα Ĳκν βίεί», ΠκζδĲδεά ıτθκοβ Ĳκν WWό ǼζζΪμέΝǹșȒȞα: ȅțĲȫȕȡȚȠȢ 
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143. (11-12-13). 

εηδιεήβιειήǼ1ίγήβί1ίΝ ȀȊǹΝ ΥΦǼȀΝ βίγίήǺ΄ήβιέ1βέβί1ίΦΝ ĲȦȞΝ ȊπȠȣȡȖȫȞΝ

ȅȚțȠȞȠȝȚțȫȞ,Ν ȊĳȣπέΝ ȅȚțȠȞȠȝȚțȫȞ,Ν ȅȚțȠȞȠȝȓαȢΝ ǹȞĲαȖȦȞȚıĲȚțȩĲȘĲαȢΝ țαȚΝ

ȃαȣĲȚȜȓαȢ,Ν ȆİȡȚȕȐȜȜȠȞĲȠȢΝ ǼȞȑȡȖİȚαȢΝ țαȚΝ ȀȜȚȝαĲȚțȒȢΝ ǹȜȜαȖȒȢ,Ν ȊπȠįȠȝȫȞΝ

ȂİĲαĳȠȡȫȞΝ țαȚΝ ǻȚțĲȪȦȞ,Ν πİλέ Σλκπκπκέβıβμ Ĳβμ νπ’ αλδγηέ 

544ίιήβζγβήβίίδ ΚΤǹ «τıĲβηα İηπκλέαμ įδεαδπηΪĲπθ İεπκηπάμ αİλέπθ 

γİληκεβπέκν ıİ ıνηησλĳπıβ ηİ Ĳδμ įδαĲΪιİδμ Ĳβμ κįβΰέαμ βίίγήθηήǼΚ». 

(11-12-13). 

Ν

https://www.faa.gov/about/office_org/headquarters_offices/apl/environ_policy_guidance/policy/media/Aviation_Greenhouse_Gas_Emissions_Reduction_Plan.pdf
https://www.faa.gov/about/office_org/headquarters_offices/apl/environ_policy_guidance/policy/media/Aviation_Greenhouse_Gas_Emissions_Reduction_Plan.pdf
https://www.faa.gov/about/office_org/headquarters_offices/apl/environ_policy_guidance/policy/media/Aviation_Greenhouse_Gas_Emissions_Reduction_Plan.pdf
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ȈĲȠΝȆαȡȐȡĲȘȝαΝαȣĲȩΝπαȡαĲȓșİȞĲαȚΝȠȡȚıȝȑȞȠȚΝİȞįİȚțĲȚțȠȓΝπȓȞαțİȢΝπȠȣΝȑȤȠȣȞΝ

ȒįȘΝ ȣπȠȜȠȖȚıĲİȓΝ ıȪȝĳȦȞαΝ ȝİ Ĳα ȠȡȚıȝȑȞαΝ ĲȝȒȝαĲα [sections of Environmental 

Protection Agency (October 1978) which are related to Air Pollutant Emissions for 

Military Aircrafts]  

 

ǼȚțȩȞαΝ27 ȆȓȞαțαȢΝĲωȞΝȈĲȠȚȤİȓωȞΝĲωȞΝȀήȉΝĲωȞΝǹήΦΝıİΝȉȣπȚțȩΝȀȪțȜȠ 

ȅΝαȞȦĲȑȡȦΝπȓȞαțαȢΝȑȤİȚΝįȘȝȚȠȣȡȖȘșİȓΝȖȚαΝȞαΝπİȡȚȖȡȐĳİȚΝĲȠȞΝĲȣπȚțȩΝțȪțȜȠΝ

LTO ıĲȡαĲȚȦĲȚțȫȞΝ ǹήΦ,Ν ȝİΝ ĲȘȞΝ țαĲȐΝ ȝȑıȠΝ ȩȡȠΝ țαȚΝ ıȣȞȒșȘΝ ĲȠπȠșȑĲȘıȘΝ ĲȦȞΝ

ıĲȠȚȤİȓȦȞΝĲȠȣήĲȦȞΝțȚȞȘĲȒȡȦȞΝȀήȉΝțαĲȐΝĲȚȢΝıȣȖțİțȡȚȝȑȞİȢΝĳȐıİȚȢΝΥĲȡȠȤȠįȡȩȝȘıȘΝ– 

ǹήΓΝ– ȐȞȠįȠΝ– πȡȠıȑȖȖȚıȘΝȖȚαΝȆήΓΝ– ĲȡȠȤȠįȡȩȝȘıȘΝȝİĲȐΝȆήΓΦ,ΝȫıĲİΝȞαΝαπȠĲİȜİȓΝ

ȑȞαΝİȡȖαȜİȓȠΝȖȚαΝȐȝİıȘΝțαȚΝĲȣπȠπȠȚȘȝȑȞȘΝȤȡȒıȘ.  

ȈĲȘΝ ıȣȞȑȤİȚαΝ αțȠȜȠȣșȠȪȞΝ ĲȣπȠπȠȚȘȝȑȞȠȚΝ πȓȞαțİȢΝ ıĲȠȣȢΝ ȠπȠȓȠȣȢΝ

αȞαĳȑȡȠȞĲαȚΝȠȚΝıȣȞĲİȜİıĲȑȢΝİțπȠȝπȫȞ,ΝαȞȐΝȆȠȜȚĲȚțȩΝȉȪπȠΝǹήΦΝțαȚΝαȞȐΝLTO,ΝαȞȐΝ

ȈĲȡαĲȚȦĲȚțȩΝȉȪπȠΝǹήΦΝțαȚΝαȞȐΝLTO,ΝαȞȐΝȈĲȡαĲȚȦĲȚțȩΝǼȜαĳȡȠȪΝȉȪπȠȣΝǹήΦΝțαȚΝǼήȆΝ

țαȚΝαȞȐΝLTO țαȚΝαȞȐΝȂαȤȘĲȚțȩΝȉȪπȠΝǹήΦΝțαȚΝαȞȐΝLTO țαȚΝȠȚΝȠπȠȓȠȚΝαπȠĲİȜȠȪȞΝȝȚαΝ

ȕȐıȘΝįİįȠȝȑȞȦȞΝȖȚαΝȑȞαȞΝȖİȞȚțȩΝȣπȠȜȠȖȚıȝȩέ 



ȆȓȞαțİȢΝȊπȠȜȠȖȚıȝȠȪΝLTO 

 ǻȚαĳȩȡȦȞΝȉȪπȦȞΝǹήΦΝ
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ǼȚțȩȞαΝ28 ȆȓȞαțαȢΝȈȣȞĲİȜİıĲȫȞΝǼțπȠȝπȫȞΝαȞȐΝȆȠȜȚĲȚțȩΝȉȪπȠΝǹήΦΝαȞȐ LTO  



ȆȓȞαțİȢΝȊπȠȜȠȖȚıȝȠȪΝLTO 

 ǻȚαĳȩȡȦȞΝȉȪπȦȞΝǹήΦΝ
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ǼȚțȩȞαΝ29 ȆȓȞαțαȢΝȈȣȞĲİȜİıĲȫȞΝǼțπȠȝπȫȞΝαȞȐΝȈĲȡαĲȚωĲȚțȩΝȉȪπȠΝǹήΦΝαȞȐΝLTO 



ȆȓȞαțİȢΝȊπȠȜȠȖȚıȝȠȪΝLTO 

 ǻȚαĳȩȡȦȞΝȉȪπȦȞΝǹήΦΝ

ȆαȞĲİȜİȒȝȦȞΝȀȠȕȜαĲȗȒȢΝǹȂκβί11ί1ιί1γ   ıİȜȓįαΝ|Ν138

 

ǼȚțȩȞαΝ30 ȆȓȞαțαȢΝȈȣȞĲήĲȫȞΝǼțπήπȫȞΝαȞȐΝȈĲȡήțȩΝǼȜαĳȡȠȪΝȉȪπȠȣΝǹήΦΝțαȚΝǼήȆΝαȞȐΝLTO 



ȆȓȞαțİȢΝȊπȠȜȠȖȚıȝȠȪΝLTO 

 ǻȚαĳȩȡȦȞΝȉȪπȦȞΝǹήΦΝ

ȆαȞĲİȜİȒȝȦȞΝȀȠȕȜαĲȗȒȢΝǹȂκβί11ί1ιί1γ   ıİȜȓįαΝ|Ν139

 

ǼȚțȩȞαΝ31 ȆȓȞαțαȢΝȈȣȞĲİȜİıĲȫȞΝǼțπȠȝπȫȞΝαȞȐΝȂαȤȘĲȚțȩΝȉȪπȠΝǹήΦΝαȞȐΝLTO 



 

 

 

 

 

 

 

 

 

 

 

 

ȈǼȁǿǻǹ ȈȀȅȆǿȂǹ ȀǼȃǾ 
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ȉȠΝțαĲ‘ΝİȟȠȤȒȞΝıȘȝαȞĲȚțȩĲİȡȠΝȝȑĲȡȠΝπȠȣΝȑȤİȚΝαȞαπĲȣȤșİȓΝıĲȠΝπȜαȓıȚȠΝĲȠȣΝ

ECCP İȓȞαȚΝ ĲȠΝ ȈȪıĲȘȝαΝ ǼȝπȠȡȓαȢΝ ǻȚțαȚȦȝȐĲȦȞΝ ǼțπȠȝπȫȞΝ ΥȈǼǻǼ-Emission 

Trading System-EU ETS),ΝπȠȣΝ İȖțαȚȞȚȐıĲȘțİΝıĲȚȢΝ αȡȤȑȢΝ ĲȠȣΝβίίεέΝȉȠΝEU ETS, 

πȠȣΝ İȓȞαȚΝ ĲȠΝ πȡȫĲȠΝ παȖțȩıȝȚȠΝ ıȪıĲȘȝαΝ İȝπȠȡȓαȢΝ İțπȠȝπȫȞΝ CO2,Ν απȠĲİȜİȓΝ

αțȡȠȖȦȞȚαȓȠΝ ȜȓșȠΝ ĲȘȢΝ ıĲȡαĲȘȖȚțȒȢΝ ĲȘȢΝ ǼέǼέ ȖȚαΝ ĲȘΝ ȝİȓȦıȘΝ ĲȦȞΝ İțπȠȝπȫȞΝ ȝİΝ

ȠȚțȠȞȠȝȚțȩΝ ĲȡȩπȠΝ ıĲαΝ βηΝ țȡȐĲȘΝ ȝȑȜȘΝ ĲȘȢέΝ ǹπȩΝ ĲȚȢΝ αȡȤȑȢΝ ĲȠȣΝ βίίθΝ ĲȠΝ EU ETS 

țαȜȪπĲİȚΝİπȓıȘȢΝĲȘȞΝǿıȜαȞįȓα,ΝĲȠΝȁȚȤĲİȞıĲȐȚȞΝțαȚΝĲȘΝȃȠȡȕȘȖȓαέΝ 

ȉȠΝ ıȪıĲȘȝαΝ İπȓΝ ĲȠȣΝ παȡȩȞĲȠȢΝ İĳαȡȝȩȗİĲαȚΝ ıİΝ πİȡȓπȠȣΝ 11.000 

șİȡȝȠȘȜİțĲȡȚțȠȪȢΝıĲαșȝȠȪȢΝțαșȫȢΝțαȚΝİȞİȡȖİȚȠȕȩȡαΝİȡȖȠıĲȐıȚα,ΝπȠȣΝαπȩΝțȠȚȞȠȪΝ

αȞĲȚπȡȠıȦπİȪȠȣȞΝπİȡȓπȠȣΝĲȠΝείΝΝĲȦȞΝİțπȠȝπȫȞΝση2 ĲȘȢΝǲȞȦıȘȢέΝȉȠΝEU ETS 

ȜİȚĲȠȣȡȖİȓΝȦȢΝİȟȒȢέΝȅȚΝțȣȕİȡȞȒıİȚȢΝĲȘȢΝǼέǼέΝİțȤȦȡȠȪȞΝıİΝȑțαıĲȠΝșİȡȝȠȘȜİțĲȡȚțȩΝ

ıĲαșȝȩΝ ȒΝ İȡȖȠıĲȐıȚȠΝ įȚțαȚȫȝαĲαΝ ȖȚαΝ İțπȠȝπȒΝ ȠȡȚıȝȑȞȘȢΝ πȠıȩĲȘĲαȢΝ ση2 

İĲȘıȓȦȢέΝǹπȩΝĲȚȢΝπȡȠαȞαĳİȡȩȝİȞİȢΝȝȠȞȐįİȢΝȩıİȢΝİțπȑȝπȠȣȞΝȜȚȖȩĲİȡȠΝȝπȠȡȠȪȞΝ

ȞαΝπȠȣȜȒıȠȣȞΝĲȚȢΝπȠıȠıĲȫıİȚȢΝπȠȣΝįİȞΝȤȡȘıȚȝȠπȠȚȠȪȞΝıİΝȐȜȜαΝİȡȖȠıĲȐıȚαΝπȠȣΝ

įİȞΝ İπȚĲȣȖȤȐȞȠȣȞΝ İȟȓıȠȣΝ țαȜȑȢΝ İπȚįȩıİȚȢέΝ ȉȠΝ ȖİȖȠȞȩȢΝ αȣĲȩΝ ıȣȞȚıĲȐΝ ȑȞαΝ

ȤȡȘȝαĲȠȠȚțȠȞȠȝȚțȩΝțȓȞȘĲȡȠΝȖȚαΝĲȠȞΝπİȡȚȠȡȚıȝȩΝĲȦȞΝİțπȠȝπȫȞέΝȈĲȚȢΝİĲαȚȡİȓİȢΝπȠȣΝ

ȣπİȡȕαȓȞȠȣȞΝ ĲαΝ ȠȚțİȓαΝ ȩȡȚαΝ İțπȠȝπȫȞΝ țαȚΝ įİȞΝ ĲαΝ țαȜȪπĲȠȣȞΝ ȝİΝ ĲȘȞΝ αȖȠȡȐΝ

įȚțαȚȦȝȐĲȦȞΝİțπȠȝπȫȞΝαπȩΝȐȜȜİȢΝİπȚȕȐȜȜȠȞĲαȚΝȕαȡȚȑȢΝțȣȡȫıİȚȢέΝ 

ȉȠΝ ıȪıĲȘȝαΝ İȝπȠȡȓαȢΝ ĲȦȞΝ İțπȠȝπȫȞΝ πİȡȚȠȡȓȗİȚΝ ĲȠΝ ıȣȞȠȜȚțȩΝ țȩıĲȠȢΝ ĲȘȢΝ

πİȡȚțȠπȒȢΝ ĲȦȞΝ İțπȠȝπȫȞΝ İȟαıĳαȜȓȗȠȞĲαȢΝ ȩĲȚΝ ȘΝ ȝİȓȦıȒΝ ĲȠȣȢΝ İπȚĲȣȖȤȐȞİĲαȚΝ İțİȓΝ

ȩπȠȣΝ αȣĲȩΝ țȠıĲȓȗİȚΝ ȜȚȖȩĲİȡȠέΝ ǹπȩΝ ĲȠΝ βί1βΝ ĲȠΝ ıȪıĲȘȝαΝ ȑȤİȚ įȚİȣȡȣȞșİȓΝȫıĲİΝ ȞαΝ

țαȜȪπĲİȚΝİțπȠȝπȑȢΝαπȩΝĲαΝİȝπȠȡȚțȐΝǹήΦ πȠȣΝțȚȞȠȪȞĲαȚΝαπȩΝțαȚΝπȡȠȢΝαİȡȠȜȚȝȑȞİȢΝ

ĲȘȢΝǼέǼέ,ΝİȞȫΝıȘȝαȞĲȚțȑȢΝαȜȜαȖȑȢΝαȞαȝȑȞȠȞĲαȚΝȞαΝȣπȐȡȟȠȣȞΝıĲȠΝEU ETS απȩΝĲȠΝ

2014 ȝİΝ ıĲȩȤȠΝ ĲȘȞΝ İȞȓıȤȣıȒΝ ĲȠȣΝ țαȚΝ ĲȘȞΝ πİȡαȚĲȑȡȦΝ ȕİȜĲȓȦıȘΝ ĲȘȢΝ

απȠĲİȜİıȝαĲȚțȩĲȘĲȐȢΝĲȠȣέΝȂȑȤȡȚΝĲȠΝβί1εΝȘΝǼέǼέΝİπȚįȚȫțİȚΝȞαΝıȣȞįİșİȓΝĲȠΝEU ETS 

ȝİΝ ĲαΝ παȡİȝĳİȡȒΝ ıȣıĲȒȝαĲαΝ İȝπȠȡȓαȢΝ İțπȠȝπȫȞΝ πȠȣΝ πȡȠπαȡαıțİȣȐȗȠȣȞΝ ȠȚΝ

ȣπȩȜȠȚπİȢΝαȞαπĲȣȖȝȑȞİȢΝȤȫȡİȢέΝ 
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ȉȠΝEU ETS γȚαΝĲȘȞΝȆȠȜȚĲȚțȒ ǹİȡȠπȠȡȓα 

ȅȚΝ İțπȠȝπȑȢΝ ıĲȘȞΝ Ǽ.Ǽέ απȩΝ ĲȚȢΝ αİȡȠπȠȡȚțȑȢΝ ȝİĲαțȚȞȒıİȚȢΝ αȣȟȐȞȠȞĲαȚΝ

ȖȡȒȖȠȡαΝțαȚΝȑȤȠȣȞΝıȤİįȩȞΝįȚπȜαıȚαıșİȓΝαπȩΝĲȠΝ1ιιίΝΥİțĲȚȝȐĲαȚΝȩĲȚΝȑȞαΝǹήΦ πȠȣΝ

İțĲİȜİȓΝ πĲȒıȘΝ ȝİĲ‘Ν İπȚıĲȡȠĳȒȢΝ απȩΝ ǺȡȣȟȑȜȜİȢΝ πȡȠȢΝ ȃȑαΝ ȊȩȡțȘΝ παȡȐȖİȚΝ

İțπȠȝπȑȢΝ CO2 ĲȘȢΝ ĲȐȟİȦȢΝ ĲȦȞΝ θίίΝ kg αȞȐΝ İπȚȕȐĲȘΦέ ȅȚΝ İțπȠȝπȑȢΝ απȩΝ ĲȚȢΝ

αİȡȠπȠȡȚțȑȢΝ ȝİĲαțȚȞȒıİȚȢΝ Ν αȞĲȚπȡȠıȦπİȪȠȣȞΝ πİȡȓπȠȣΝ ĲȠΝ 1ίΝ ĲȦȞΝ İțπȠȝπȫȞΝ

GHGs πȠȣΝțαȜȪπĲİȚΝĲȠΝEU ETS. 

ȀαĲȐΝ ĲȘΝ įȚȐȡțİȚαΝ ĲȠȣΝβί1ί,ΝȠȚΝ αİȡȠπȠȡȚțȑȢΝ İĲαȚȡİȓİȢΝπαȡαțȠȜȠȪșȘıαȞΝ ĲȘΝ

įȡαıĲȘȡȚȩĲȘĲȐΝĲȠȣȢΝȦȢΝπȡȠȢΝĲȘȞΝįȚαȞȣșİȓıαΝαπȩıĲαıȘ,ΝĲȠȞΝαȡȚșȝȩΝİπȚȕαĲȫȞΝțαȚΝ

ĲȠΝ ȝİĲαĳİȡȩȝİȞȠΝ ĳȠȡĲȓȠΝ ΥıİΝ ĲȠȞȠȤȚȜȚȩȝİĲȡαΦέ ȂİΝ ȕȐıȘΝ ĲαΝ ıĲȠȚȤİȓαΝ αȣĲȐΝ țαȚΝ ĲȘȞΝ

İπαȜȒșİȣıȘΝ ĲȦȞΝ įİįȠȝȑȞȦȞΝ ĲȘȢΝ įȡαıĲȘȡȚȩĲȘĲȐȢΝ ĲȠȣȢΝ ıĲȠΝ βί1ί,Ν πİȡȚııȩĲİȡİȢΝ

απȩΝιίίΝαİȡȠπȠȡȚțȑȢΝİĲαȚȡİȓİȢΝȣπȑȕαȜαȞΝαȓĲȘıȘΝıĲȘȞΝǼ.Ǽ. ȖȚαΝȞαΝȜȐȕȠȣȞΝįȦȡİȐȞΝ

įȚțαȚȫȝαĲαέΝ ȂİĲαȟȪΝ αȣĲȫȞΝ İȓȞαȚΝ ȩȜİȢΝ ȠȚΝ İȝπȠȡȚțȑȢΝ αİȡȠπȠȡȚțȑȢΝ İĲαȚȡİȓİȢΝ ȝİΝ

ıȘȝαȞĲȚțȑȢΝπĲȘĲȚțȑȢΝȜİȚĲȠȣȡȖȓİȢΝαπȩΝțαȚΝπȡȠȢΝĲȘȞΝǼȣȡȫπȘέ 

ȉȠȞΝ ǹπȡȓȜȚȠΝ ĲȠȣΝ βί1γ,Ν ȗȘĲȒșȘțİ ȖȚαΝ πȡȫĲȘΝ ĳȠȡȐΝ απȩΝ ĲȚȢΝ αİȡȠπȠȡȚțȑȢΝ

İĲαȚȡİȓİȢΝ ȞαΝ παȡαįȫıȠȣȞΝ įȚțαȚȫȝαĲαΝ ȖȚαΝ ĲȚȢΝ İțπȠȝπȑȢΝ απȩΝ πĲȒıİȚȢΝ πȠȣΝ

αȞαȤȦȡȠȪȞΝαπȩΝĲȘȞΝǼ.Ǽ. ȒΝĳșȐȞȠȣȞΝıİΝαȣĲȒȞΝĲȠΝβί1βέΝΌπȦȢΝțαȚΝȠȚΝȕȚȠȝȘȤαȞȚțȑȢΝ

İȖțαĲαıĲȐıİȚȢ,Ν ȠȚΝ αİȡȠπȠȡȚțȑȢΝ İĲαȚȡİȓİȢΝ șαΝ ȜαȝȕȐȞȠȣȞΝ ĲαΝ πİȡȚııȩĲİȡαΝ

įȚțαȚȫȝαĲαΝįȦȡİȐȞΝıİΝİĲȒıȚαΝȕȐıȘέ 

ȅΝ αȡȚșȝȩȢΝ įȚțαȚȦȝȐĲȦȞΝ πȠȣΝ șαΝ țαĲαȞİȝȘșȠȪȞΝ įȦȡİȐȞΝ ıİΝ İπȓπİįȠΝ

ǼȣȡȦπαȧțȠȪΝ ȅȚțȠȞȠȝȚțȠȪΝ ȋȫȡȠȣΝ ΥǼȅȋΦΝ țαșȠȡȓıșȘțİΝ ȝİΝ ĲȘȞΝ ǹπȩĳαıȘΝ αȡȚșέΝ

ιγήβί11Ν ĲȘȢΝ ȀȠȚȞȒȢΝ ǼπȚĲȡȠπȒȢΝ ǼȅȋΝ ĲȘȢΝ βίȘȢΝ ǿȠȣȜȓȠȣΝ βί11Ν ȝİΝ ĲȘȞΝ ȠπȠȓαΝ

ĲȡȠπȠπȠȚİȓĲαȚΝĲȠΝπαȡȐȡĲȘȝαΝXX ΥȆİȡȚȕȐȜȜȠȞΦΝĲȘȢΝȈȣȝĳȦȞȓαȢΝǼȅȋέ 

ǻȦȡİȐȞΝțαĲαȞȠȝȒΝįȚțαȚȦȝȐĲȦȞΝİțπȠȝπȫȞΝGHGs ıİΝĳȠȡİȓȢΝİțȝİĲȐȜȜİȣıȘȢΝ

ǹήΦ,ΝπȡαȖȝαĲȠπȠȚİȓĲαȚΝȝİ ĲȘȞΝȀȠȚȞȒΝȊπȠȣȡȖȚțȒΝǹπȩĳαıȘΝεηδιεήβιειήǼ1ίγΝΥΦǼȀΝ

βίγίήǺ‘ήβιέ1βέβί1ίΦΝ ȑȖȚȞİΝ ȘΝ ĲȡȠπȠπȠȓȘıȘΝ ĲȘȢΝ ȀȊǹΝ εδδίιήβζγβήβίίδΝ ΥΦǼȀΝ

1ιγ1ήǺ΄ήβηέ1βέβίίδΦΝ ȖȚαΝ ĲȘȞΝ İȞıȦȝȐĲȦıȘΝ ĲȘȢΝ ȀȠȚȞȠĲȚțȒȢΝ ȅįȘȖȓαȢΝ βίίθή1ί1ήǼȀΝ

ıĲȘȞΝ İșȞȚțȒΝ ȞȠȝȠșİıȓαΝ ȘΝ ȠπȠȓαΝ ıĲȠȤİȪİȚΝ ıĲȘȞΝ ȑȞĲαȟȘΝ ĲȦȞΝ αİȡȠπȠȡȚțȫȞΝ

įȡαıĲȘȡȚȠĲȒĲȦȞΝıĲȠΝEU ETS İțπȠȝπȒȢΝGHGs ĲȘȢΝȀȠȚȞȩĲȘĲαȢέ 
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ȂİĲȐΝ ĲȘȞΝ İĳαȡȝȠȖȒΝ ĲȦȞΝ įȚαĲȐȟİȦȞΝ ĲȘȢΝπαȡαπȐȞȦΝȀȊǹΝ țαȚΝ ıȪȝĳȦȞαΝ ȝİΝ

ĲȘȞΝ ǹπȩĳαıȘΝ ĲȘȢΝ ǼπȚĲȡȠπȒȢ,Ν ĲȘȢΝ βζȘȢΝ ȈİπĲİȝȕȡȓȠȣΝ βί11,Ν ıȤİĲȚțȐΝ ȝİΝ ĲȠȣȢΝ

ıȣȞĲİȜİıĲȑȢΝ ıȪȖțȡȚıȘȢΝ ȖȚαΝ ĲȘΝ įȦȡİȐȞΝ țαĲαȞȠȝȒΝ įȚțαȚȦȝȐĲȦȞΝ İțπȠȝπȫȞΝGHGs 

ıİΝ ĳȠȡİȓȢΝ İțȝİĲȐȜȜİȣıȘȢΝ ǹήΦ ΥǹπȩĳαıȘΝ βί11ήζγθήǼǼΦ,Ν ĲȠΝ ΓȡαĳİȓȠΝ ǼȝπȠȡȓαȢΝ

ǻȚțαȚȦȝȐĲȦȞΝ ǼțπȠȝπȫȞΝ ΥΓǼǻǼΦΝ ȖȞȦıĲȠπȠȚİȓΝ ĲαΝ ȠȞȩȝαĲαΝ ĲȦȞΝ ĳȠȡȑȦȞΝ

İțȝİĲȐȜȜİȣıȘȢΝǹήΦ πȠȣΝ țαĲȑșİıαȞΝ ĲαΝαπαȡαȓĲȘĲαΝ įȚțαȚȠȜȠȖȘĲȚțȐΝ țαȚΝ İȝπȓπĲȠȣȞΝ

ıĲȠΝıȪıĲȘȝαΝİȝπȠȡȓαȢ,ΝțαșȫȢΝțαȚΝĲαΝįȦȡİȐȞΝįȚțαȚȫȝαĲαΝπȠȣΝĲȠȣȢΝțαĲαȞȑȝȠȞĲαȚΝ

ȖȚαΝĲȠΝȑĲȠȢΝβί1βΝțαȚΝĲȘȞΝπİȡȓȠįȠΝβί1γ-2020, ȩπȦȢΝıĲȠȞΝαțȩȜȠȣșȠΝπȓȞαțα: 

 

ǼȚțȩȞαΝ32 ȀαĲαȞȠȝȒΝǻȚțαȚωȝȐĲωȞΝǼțπȠȝπȫȞΝıĲȠȣȢΝΦȠȡİȓȢΝǹήΦ,ΝγȚαΝĲαΝΈĲȘ 2012 – 2020 

ȆαȡȐįİȚγȝαΝĲȠȣΝEU ETS 

ǹȢΝȣπȠĲİșİȓΝ ȩĲȚΝ ȠȚΝ İȖțαĲαıĲȐıİȚȢΝ įȪȠΝαȞİȟȐȡĲȘĲȦȞΝ İπȚȤİȚȡȒıİȦȞΝA țαȚΝB 

İțπȑȝπȠȣȞΝαȞĲȓıĲȠȚȤαΝείέίίίΝțαȚΝ1ίίέίίίΝĲȩȞȠȣȢΝįȚȠȟİȚįȓȠȣΝĲȠȣΝȐȞșȡαțαΝΥtCO2) 

İĲȘıȓȦȢέΝǾΝπȠȜȚĲİȓα,ΝıȪȝĳȦȞαΝȝİΝĲȠΝǼȈȀΝțαȚΝıĲαΝπȜαȓıȚαΝȝİȓȦıȘȢΝĲȦȞΝİțπȠȝπȫȞΝ

παȡȑȤİȚΝıİΝțȐșİΝȝȓαΝαπȩΝαȣĲȑȢΝαȞĲȓıĲȠȚȤα,ΝįȚțαȚȫȝαĲαΝδεέίίίΝțαȚΝιίέίίίΝαȞȐΝȑĲȠȢΝ

ΥįȘȜέΝ ĲȚȢΝ ȣπȠȤȡİȫȞİȚΝ ȞαΝ ȝİȚȫıȠȣȞΝ ĲȚȢΝ İțπȠȝπȑȢΝ COβΝ ıĲȘȞΝ įȚȐȡțİȚαΝ țȐșİΝ

İπȩȝİȞȠȣΝ ȑĲȠȣȢΝ țαĲȐΝ 1ίΦέΝ ȀȐșİΝ įȚțαȓȦȝαΝ αȞĲȚπȡȠıȦπİȪİȚΝ ĲȘΝ įȣȞαĲȩĲȘĲαΝ

İțπȠȝπȒȢΝ İȞȩȢΝ ĲȩȞȠȣΝ COβέΝ ȈĲȠΝ ĲȑȜȠȢΝ țȐșİΝ ȑĲȠȣȢΝ ȠȚΝ İĲαȚȡİȓİȢΝ πȡȑπİȚΝ ȞαΝ

İπȚıĲȡȑȥȠȣȞΝ țαȚΝ ȞαΝ αțȣȡȫıȠȣȞΝ πȜȒșȠȢΝ įȚțαȚȦȝȐĲȦȞ,Ν αȞĲȓıĲȠȚȤȠΝ ȝİΝ αȣĲȩΝ πȠȣΝ

ĲȠȣȢΝ ȑȤİȚΝ įȠșİȓΝ ΥδεέίίίΝ țαȚΝ ιίέίίίΝ ıĲȘΝ ıȣȖțİțȡȚȝȑȞȘΝ πİȡȓπĲȦıȘΦ,Ν İȞȫΝ ȠȚΝ

İțπȠȝπȑȢΝ ĲȠȣȢΝ ȣπİȡȕαȓȞȠȣȞΝ țαĲȐΝ εέίίίΝ țαȚΝ 1ίέίίίΝ tCOβΝ αȞĲȓıĲȠȚȤαΝ Ĳα 

įȚțαȚȫȝαĲαΝ πȠȣΝ ĲȠȣȢΝ ȑȤȠȣȞΝ įȠșİȓέΝ ǲĲıȚ,Ν țαȝȓαΝ απȩΝ ĲȚȢΝ įȪȠΝ İπȚȤİȚȡȒıİȚȢΝ įİȞΝ
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țαȜȪπĲİĲαȚΝπȜȒȡȦȢΝȖȚαΝĲȚȢΝİțπȠȝπȑȢΝĲȘȢΝıĲȠΝĲȑȜȠȢΝĲȠȣΝȑĲȠȣȢΝțαȚΝșαΝαȞαȖțαıĲȠȪȞΝ

ȞαΝ πȜȘȡȫıȠȣȞΝ πȡȩıĲȚȝȠΝ αȞΝ įİȞΝ πȡȠȕȠȪȞΝ ıĲȘȞΝ ȜȒȥȘΝ ȝȑĲȡȦȞέΝȅȚΝ İπȚȜȠȖȑȢΝπȠȣΝ

ȑȤȠȣȞΝİȓȞαȚΝȠȚΝαțȩȜȠȣșİȢκΝ 

ǾΝπȡȫĲȘΝİȓȞαȚΝȞαΝȝİȚȫıȠȣȞΝĲȚȢΝİțπȠȝπȑȢΝĲȠȣȢΝțαĲȐΝεέίίίΝțαȚΝ1ίέίίίΝ tCO2 

αȞĲȓıĲȠȚȤα,ΝİπİȞįȪȠȞĲαȢΝıİΝαȞĲȚȡȡȣπαȞĲȚțȒΝĲİȤȞȠȜȠȖȓαέΝǼȞȫ, 

ǾΝįİȪĲİȡȘΝİȓȞαȚΝȞαΝαȖȠȡȐıȠȣȞΝįȚțαȚȫȝαĲαΝεέίίίΝțαȚΝ1ίέίίίΝαȞĲȓıĲȠȚȤα,ΝαπȩΝ

ĲȘȞΝαȖȠȡȐΝįȚțαȚȦȝȐĲȦȞέΝΓȚαΝȞαΝαπȠĳαıȓıȠȣȞΝıȤİĲȚțȐΝȝİΝĲȘȞΝπȡȠıĳȠȡȩĲİȡȘΝȜȪıȘΝ

πȡȑπİȚΝȞαΝİȟİĲαıĲİȓΝĲȠΝțȩıĲȠȢΝȖȚαΝĲȘΝȝİȓȦıȘΝĲȦȞΝİțπȠȝπȫȞΝĲȠȣȢΝαȞĲȓıĲȠȚȤαΝțαĲȐΝ

εέίίίΝ țαȚΝ 1ίέίίίΝ tCO2 țαȚΝ ȞαΝ ıȣȖțȡȚșİȓΝ ĲȠΝ țȩıĲȠȢΝ αȣĲȩΝ ȝİΝ ĲȠΝ țȩıĲȠȢΝ αȖȠȡȐȢΝ

įȚțαȚȦȝȐĲȦȞέΝǹȢΝșİȦȡȘșİȓΝȩĲȚκ 

Ǿ ĲȚȝȒΝαȖȠȡȐȢΝįȚțαȚȫȝαĲȠȢΝαȞȑȡȤİĲαȚΝıİΝθ,ε€έ 

ȉȠΝțȩıĲȠȢΝȝİȓȦıȘȢΝȖȚαΝĲȘȞΝİπȚȤİȓȡȘıȘΝA αȞȑȡȤİĲαȚΝıİΝε€ΝαȞȐΝtCO2 ΥįȘȜαįȒΝ

ȤαȝȘȜȩĲİȡȠΝıİΝıȤȑıȘΝȝİΝĲȘȞΝĲȚȝȒΝαȖȠȡȐȢΝįȚțαȚȫȝαĲȠȢΦέ 

ȉȠΝțȩıĲȠȢΝȝİȓȦıȘȢΝȖȚαΝ ĲȘȞΝİĲαȚȡȓαΝǺΝαȞȑȡȤİĲαȚΝıİΝ1ί€ΝαȞȐΝ tCO2 ΥįȘȜαįȒΝ

ȣȥȘȜȩĲİȡȠΝıİΝıȤȑıȘΝȝİΝĲȘȞΝĲȚȝȒΝαȖȠȡȐȢΝįȚțαȚȫȝαĲȠȢΦέΝ 

ǾΝ İĲαȚȡȓαΝ A șαΝ πȡȠȕİȓΝ ıİΝ ȝİȓȦıȘΝ ĲȦȞΝ İțπȠȝπȫȞΝ ĲȘȢ,Ν İπİȞįȪȠȞĲαȢΝ ıİΝ

αȞĲȚȡȡȣπαȞĲȚțȒΝ ĲİȤȞȠȜȠȖȓα,Ν ȜȩȖȦΝ ĲȠȣΝ ȩĲȚΝ ȘΝ İπȚȜȠȖȒΝ αȣĲȒΝ İȓȞαȚΝ ĳșȘȞȩĲİȡȘΝ ıİΝ

ıȤȑıȘΝ ȝİΝ ĲȘȞΝ αȖȠȡȐΝ įȚțαȚȦȝȐĲȦȞέΝ ǾΝ İĲαȚȡȓαΝ ǹΝ İȓȞαȚΝ įȣȞαĲȩȞΝ ȞαΝ ȝİȚȫıİȚΝ ĲȚȢΝ

İțπȠȝπȑȢΝĲȘȢΝπȜȑȠȞΝĲȦȞΝεέίίίΝtCO2,ΝπέȤέΝțαĲȐΝ1ίέίίίΝtCO2.  

ΓȚαΝ ĲȘȞΝ İĲαȚȡȓαΝ B ȘΝ țαĲȐıĲαıȘΝ İȓȞαȚΝ αȞĲȓșİĲȘΝ țαșȫȢΝ ĲȠΝ țȩıĲȠȢΝ ȝİȓȦıȘȢΝ

αȞȑȡȤİĲαȚΝ ıİΝ 1ί€ΝαȞȐΝ tCO2 ΥįȘȜαįȒΝȣȥȘȜȩĲİȡȠΝıİΝıȤȑıȘΝȝİΝ ĲȘȞΝ ĲȡȑȤȠȣıαΝ ĲȚȝȒΝ

αȖȠȡȐȢΝ įȚțαȚȫȝαĲȠȢΦέΝ ǲĲıȚΝ ȜȠȚπȩȞ,Ν αȞĲȓΝ ȞαΝ πȡȠȕİȓΝ ıİΝ ȝİȓȦıȘΝ İțπȠȝπȫȞΝ șαΝ

πȡȠĲȚȝȒıİȚΝȞαΝαȖȠȡȐıİȚΝįȚțαȚȫȝαĲαέΝ 

ǾΝİĲαȚȡȓαΝA ȜȠȚπȩȞ,ΝįαπαȞȐΝείέίίί€ΝȖȚαΝȝİȓȦıȘΝ1ίέίίίΝtCO2 ȝİΝțȩıĲȠȢΝε€Ν

αȞȐΝ tCO2 țαȚΝ İȚıπȡȐĲĲİȚΝ δβέείί€ΝαπȩΝπȫȜȘıȘΝεέίίίΝįȚțαȚȦȝȐĲȦȞΝ ΥȝİΝ ĲȚȝȒΝθ,ε€Ν

αȞȐΝįȚțαȓȦȝαΦέΝǼπȠȝȑȞȦȢΝȘΝİĲαȚȡȓαΝA αȞĲȚıĲαșȝȓȗİȚΝıȤİįȩȞΝπȜȒȡȦȢΝĲȠΝțȩıĲȠȢΝĲȘȢΝ

ȖȚαΝ ĲȘΝ ȝİȓȦıȘΝ ĲȦȞΝ İțπȠȝπȫȞΝ ȝİΝ πȫȜȘıȘΝ įȚțαȚȦȝȐĲȦȞΝ ΥĲİȜȚțȩΝ țȩıĲȠȢΝ ηέείί€Φ,Ν

İȞȫΝαȞΝįİȞΝȣπȒȡȤİΝĲȠΝȈȪıĲȘȝαΝǼȝπȠȡȓαȢΝǻȚțαȚȦȝȐĲȦȞΝǼțπȠȝπȫȞΝșαΝȑπȡİπİΝȞαΝ

İπȦȝȚıĲİȓΝțαșαȡȩΝțȩıĲȠȢΝβεέίίίΝ€.                                                                      . .
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ȂȑȤȡȚΝ γ1Ν ǻİțİȝȕȡȓȠȣΝ βίίγκΝ ǼȞαȡȝȩȞȚıȘΝ ĲȘȢΝ İșȞȚțȒȢΝ ȞȠȝȠșİıȓαȢΝ ȝİΝ ĲȘȞ 

ȅįȘȖȓαΝβίίγήθηήΝǼȀέΝȈİΝıȣȝȝȩȡĳȦıȘΝȝİΝĲȚΝįȚαĲȐȟİȚȢΝĲȘȢΝȅįȘȖȓαȢΝİțįȩșȘțİΝȘΝȀȊǹΝ

54409/2632/27-12-βίίδΝΥΝΦǼȀΝ1ιγ1ήΝǺΝήβίίδΦέΝ 

ȂȑȤȡȚΝ γ1Ν ȂαȡĲȓȠȣΝ βίίδκΝ ǻȘȝȠıȓİȣıȘΝ țαȚΝ țȠȚȞȠπȠȓȘıȘΝ ıĲȘȞΝ ǼȣȡȦπαȧțȒΝ

ǼπȚĲȡȠπȒ țαȚΝ ĲαΝȜȠȚπȐΝȀȡȐĲȘΝ– ȂȑȜȘΝĲȠȣΝǼșȞȚțȠȪΝȈȤİįȓȠȣΝȀαĲαȞȠȝȒȢ (National 

ρllocationΝθlanΦΝǻȚțαȚȦȝȐĲȦȞΝǼțπȠȝπȫȞΝȖȚαΝ ĲȘȞΝπİȡȓȠįȠΝβίίε-βίίηέΝȉȠΝǼșȞȚțȩΝ

ȈȤȑįȚȠΝȀαĲαȞȠȝȒȢΝβίίε-βίίηΝĲȘȢΝǼȜȜȐįαȢΝțαĲαĲȑșȘțİΝıĲȘȞΝǼȣȡȦπαȧțȒΝǼπȚĲȡȠπȒΝ

ıĲȚȢΝ γίή1βήβίίδΝ țαȚΝ İȖțȡȓșȘțİΝ ıĲȚȢΝ βίΝ ǿȠȣȞȓȠȣΝ βίίεΝ ȝİΝ ĲȘȞΝ ǹπȩĳαıȘΝ ǼΝ ΥβίίεΦΝ

1ηθθΝ ĲİȜȚțȩέΝ ȂİΝ ĲȘȞΝ απȩĳαıȘΝ αȣĲȒΝ İȖțȡȓșȘțαȞΝ țαȚΝ ĲαΝ βεΝ ǼȈȀΝ ĲȦȞΝ ȀȡαĲȫȞΝ - 

ȂİȜȫȞΝĲȘȢΝǼέǼέ 

ȂȑȤȡȚΝ 1Ν ȅțĲȦȕȡȓȠȣΝ βίίδκΝ ȆȡȠıįȚȠȡȚıȝȩȢΝ ĲȠȣΝ ıȣȞȠȜȚțȠȪΝ ȪȥȠȣȢΝ

įȚțαȚȦȝȐĲȦȞΝİțπȠȝπȫȞΝțαȚΝțαĲαȞȠȝȒΝĲȠȣȢΝıİΝțȐșİΝțαȜȣπĲȩȝİȞȘΝİȖțαĲȐıĲαıȘΝȖȚαΝ

ĲȘȞΝ πİȡȓȠįȠΝ βίίε-βίίηέΝ ȉαΝ παȡαπȐȞȦΝ αȞαĳȑȡȠȞĲαȚΝ ıĲȠΝ ǼșȞȚțȩΝ ȈȤȑįȚȠΝ

ȀαĲαȞȠȝȒȢΝĲȘȢΝπİȡȚȩįȠȣΝβίίε-2007.  

ȂȑȤȡȚΝ1ΝǿαȞȠȣαȡȓȠȣΝβίίεκΝΌȜİȢΝȠȚΝİȖțαĲαıĲȐıİȚȢΝπȠȣΝİȝπȓπĲȠȣȞΝıĲȠΝȈǼǻǼΝ

șαΝ πȡȑπİȚΝ ȞαΝ țαĲȑȤȠȣȞΝ ȐįİȚαΝ İțįȠșİȓıαΝ απȩΝ ĲȘȞΝ αȡȝȩįȚαΝ αȡȤȒέΝ ȉȠΝ ȊȆǼȀǹ - 

ǻ/ȞıȘΝ ǼǹȇΘΝ İȟȑįȦıİΝ ĲȚȢΝ πȡȠıȦȡȚȞȑȢΝ ȐįİȚİȢΝ țαȚΝ ȑȤİȚΝ ĲȘȞΝ αȡȝȠįȚȩĲȘĲαΝ ȖȚαΝ ĲȘȞΝ

ȑțįȠıȘΝĲȦȞΝȠȡȚıĲȚțȫȞΝαįİȚȫȞέΝ 

ȂȑȤȡȚΝγίΝ ǿȠȣȞȓȠȣΝβίίεκΝȀαĲȐșİıȘΝαπȩΝ ĲαΝȀȡȐĲȘΝ - ȂȑȜȘΝ ĲȘȢΝ1ȘȢ ǲțșİıȘȢΝ

ȆȡȠȩįȠȣΝȖȚαΝĲȘȞΝİĳαȡȝȠȖȒΝĲȘȢΝȅįȘȖȓαȢΝβίίγήθηήΝǼȀΝıĲȘȞΝǼȣȡȦπαȧțȒΝǼπȚĲȡȠπȒ.   

ȂȑȤȡȚΝ βθΝ ΦİȕȡȠȣαȡȓȠȣΝ ȑțαıĲȠȣΝ ȑĲȠȣȢκΝ ǼțȤȫȡȘıȘΝ ĲȦȞΝ įȚțαȚȦȝȐĲȦȞΝ ıĲȚȢΝ

țαȜȣπĲȩȝİȞİȢΝαπȩΝĲȠΝȈǼǻǼΝİȖțαĲαıĲȐıİȚȢέΝ 

ȂȑȤȡȚΝ γ1Ν ȂαȡĲȓȠȣΝ ȑțαıĲȠȣΝ ȑĲȠȣȢκΝ ȀȐșİΝ İȖțαĲȐıĲαıȘΝ πȠȣΝ İȝπȓπĲİȚΝ ıĲȠΝ

ȈǼǻǼΝ πȡȑπİȚΝ ȞαΝ παȡαțȠȜȠȣșİȓΝ ĲȚȢΝ İțπȠȝπȑȢΝ GHGs țαȚΝ ȞαΝ țȠȚȞȠπȠȚȒıİȚΝ

İπαȜȘșİȣȝȑȞȘΝǲțșİıȘΝǹȞαĳȠȡȐȢΝİțπȠȝπȫȞΝȖȚαΝĲȠΝπȡȠȘȖȠȪȝİȞȠΝȑĲȠȢΝıĲȠΝΓǼǻǼΝ

ĲȘȢΝ ǻήȞıȘȢΝ ǼǹȇΘΝ ĲȠȣΝ ȊȆǼȀǹέΝ ǼȐȞΝ ȠΝ ĳȠȡȑαȢΝ İțȝİĲȐȜȜİȣıȘȢΝ įİȞΝ țȠȚȞȠπȠȚȒıİȚΝ

ȝȑȤȡȚΝ ĲȘȞΝ αȞȦĲȑȡȦΝ πȡȠșİıȝȓαΝ İπαȜȘșİȣȝȑȞȘΝ ȑțșİıȘ,Ν įİȞΝ įȚțαȚȠȪĲαȚΝ ȞαΝ



ǼĳαȡȝȠȖȒΝĲȠȣΝȈǼǻǼΝțαȚΝȠȚΝȈȘȝαȞĲȚțȑȢΝ
 ǾȝİȡȠȝȘȞȓİȢΝțαĲȐΝĲȠΝȆȜαȓıȚȠΝγ
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πȡαȖȝαĲȠπȠȚİȓΝ πİȡαȚĲȑȡȦΝ ȝİĲαȕȚȕȐıİȚȢΝ įȚțαȚȦȝȐĲȦȞΝ ȝȑȤȡȚΝ ȠΝ İȜİȖțĲȒȢΝ ȞαΝ

İπαȜȘșİȪıİȚΝĲȘȞΝİȖțȣȡȩĲȘĲαΝĲȘȢΝȑțșİıȘȢέΝ 

ȂȑȤȡȚΝ γίΝ ǹπȡȚȜȓȠȣΝ ȑțαıĲȠȣΝ ȑĲȠȣȢκΝ ȅΝ ĳȠȡȑαȢΝ İțȝİĲȐȜȜİȣıȘȢΝ țȐșİΝ

İȖțαĲȐıĲαıȘȢΝ İπȚıĲȡȑĳİȚΝ αȡȚșȝȩΝ įȚțαȚȦȝȐĲȦȞΝ πȠȣΝ αȞĲȚıĲȠȚȤİȓΝ ıĲȚȢΝ ıȣȞȠȜȚțȑȢΝ

İțπȠȝπȑȢΝ ĲȘȢΝ ıȣȖțİțȡȚȝȑȞȘȢΝ İȖțαĲȐıĲαıȘȢΝ ȖȚαΝ ĲȠΝ πȡȠȘȖȠȪȝİȞȠΝ ȘȝİȡȠȜȠȖȚαțȩΝ

ȑĲȠȢ,ΝȩπȦȢΝαȣĲȑȢΝȑȤȠȣȞΝİπαȜȘșİȣĲİȓΝαπȩΝĲȠȞΝİȜİȖțĲȒέΝȈĲȘΝıȣȞȑȤİȚαΝĲαΝįȚțαȚȫȝαĲαΝ

αȣĲȐΝ αțȣȡȫȞȠȞĲαȚΝ απȩΝ ĲȠȞΝ įȚαȤİȚȡȚıĲȒΝ ĲȠȣΝ ȂȘĲȡȫȠȣΝ ΥǼșȞȚțȩΝ ȀȑȞĲȡȠΝ

ȆİȡȚȕȐȜȜȠȞĲȠȢΝ țαȚΝ ǹİȚĳȩȡȠȣΝ ǹȞȐπĲȣȟȘΝ - ǼȀȆǹǹΦέΝ ǹȞΝ ȠΝ ĳȠȡȑαȢΝ İțȝİĲȐȜȜİȣıȘȢΝ

įİȞΝπαȡαįȫıİȚΝİπαȡțȒΝįȚțαȚȫȝαĲαΝĲȠȣΝİπȚȕȐȜȜİĲαȚΝπȡȩıĲȚȝȠΝΥδί€ήtΝΝȚıȠįȪȞαȝȠȣΝ

CO2 ĲȘȞΝπİȡȓȠįȠΝβίίε-βίίηΝțαȚΝ1ίί€ήtΝȚıȠįȪȞαȝȠȣΝση2 ĲȚȢΝİπȩȝİȞİȢΝπİȡȚȩįȠȣȢΦέΝ

ǾΝ țαĲαȕȠȜȒΝ ĲȠȣΝπȡȠıĲȓȝȠȣΝįİȞΝ αȓȡİȚΝ ĲȘȞΝ ȣπȠȤȡȑȦıȘΝ ĲȠȣΝĳȠȡȑαΝ ȞαΝπαȡαįȫıİȚΝ

įȚțαȚȫȝαĲαΝȖȚαΝĲȚȢΝİπȚπȜȑȠȞΝİțπȠȝπȑȢέΝ 

ȂȑȤȡȚΝγίΝǹπȡȚȜȓȠȣΝβίίθκΝΌıαΝįȚțαȚȫȝαĲαΝπȠȣΝαĳȠȡȠȪȞΝĲȘȞΝπİȡȓȠįȠΝΥβίίε-

βίίηΦΝ įİȞΝ ȚıȤȪȠȣȞΝ πȜȑȠȞ,Ν įİȞΝ ȑȤȠȣȞΝ İπȚıĲȡαĳİȓΝ țαȚΝ αțȣȡȦșİȓ,Ν αțȣȡȫȞȠȞĲαȚΝ

αȣĲİπȐȖȖİȜĲαέΝȂİΝαπȩĳαıȘΝȊȆǼȀǹ İȓȞαȚΝįȣȞαĲȩȞΝȞαΝİțįȓįȠȞĲαȚΝȞȑαΝįȚțαȚȫȝαĲαΝ

ȖȚαΝ ĲȘȞΝ πİȡȓȠįȠΝ βίίθ-βί1βΝπȡȠȢΝ αȞĲȚțαĲȐıĲαıȘΝ įȚțαȚȦȝȐĲȦȞΝπȠȣΝ αțȣȡȫșȘțαȞΝ

ȝȑȤȡȚ 30/04/08.  

ȉαΝ įȚțαȚȫȝαĲαΝ ĲȘȢΝ πİȡȚȩįȠȣΝ βίίε-βίίηΝ πȠȣΝ įİȞΝ ȑȤȠȣȞΝ παȡαįȠșİȓΝ πȡȠȢΝ

αțȪȡȦıȘΝ ȝȑȤȡȚΝ γίΝ ǹπȡȚȜȓȠȣΝ ĲȠȣΝ βίίθΝ įİȞΝ İπȚĲȡȑπİĲαȚΝ ȞαΝ ȝİĲαĳİȡșȠȪȞΝ ıĲȘȞΝ

İπȩȝİȞȘΝ πİȡȓȠįȠΝ βίίθ-βί1βέΝ ΓȚαΝ ĲȚȢΝ İπȩȝİȞİȢΝ πİȡȚȩįȠȣȢΝ ĲαΝ įȚțαȚȫȝαĲαΝ șαΝ

ȝπȠȡȠȪȞΝȞαΝȝİĲαĳȑȡȠȞĲαȚέΝ 

ȂȑȤȡȚΝ γίΝ ǹπȡȚȜȓȠȣΝ βί1γ,Ν βί1θΝ țȜπέκΝ ΌıαΝ įȚțαȚȫȝαĲαΝ πȠȣΝ αĳȠȡȠȪȞΝ ĲȘȞΝ

πȡȠȘȖȠȪȝİȞȘΝπİȡȓȠįȠΝΥπȤέΝβίίθ-2012, 2013-βί1ηΦΝįİȞΝȚıȤȪȠȣȞΝπȜȑȠȞ,ΝįİȞΝȑȤȠȣȞΝ

İπȚıĲȡαĳİȓΝ țαȚΝ αțȣȡȦșİȓ,Ν αțȣȡȫȞȠȞĲαȚΝ αȣĲİπȐȖȖİȜĲαΝ țαȚΝ İțįȓįȠȞĲαȚΝ αȞĲȓıĲȠȚȤαΝ

ȞȑαΝπȠȣΝȚıȤȪȠȣȞΝĲȘȞΝțȐșİΝĲȡȑȤȠȣıαΝπİȡȓȠįȠΝέΝ 

ȂȑȤȡȚ 1Ν ǿȠȣȜȓȠȣΝ βίίζ,Ν βί11Ν țȜπέκΝ ǻȘȝȠıȓİȣıȘΝ țαȚΝ țȠȚȞȠπȠȓȘıȘΝ ıĲȘȞΝ ǼέΝ

ǼπȚĲȡȠπȒΝ țαȚΝ ĲαΝ ȜȠȚπȐΝ ȀȡȐĲȘ-ȂȑȜȘΝ ĲȠȣΝ ǼșȞȚțȠȪΝ ȈȤİįȓȠȣΝ ȀαĲαȞȠȝȒȢΝ ΥζationalΝ

ρllocationΝθlanΦΝǻȚțαȚȦȝȐĲȦȞΝǼțπȠȝπȫȞΝȖȚαΝĲȘȞΝπİȡȓȠįȠΝβίίθ-2012, 2013-2017 

țȜπέ 

ȂȑȤȡȚΝ1ΝǿαȞȠȣαȡȓȠȣΝβίίη,Νβί1β,ΝțȜπκΝȆȡȠıįȚȠȡȚıȝȩȢΝĲȠȣΝıȣȞȠȜȚțȠȪΝȪȥȠȣȢΝ

įȚțαȚȦȝȐĲȦȞΝİțπȠȝπȫȞΝțαȚΝțαĲαȞȠȝȒΝĲȠȣȢΝıİΝțȐșİΝțαȜȣπĲȩȝİȞȘΝİȖțαĲȐıĲαıȘΝȖȚαΝ

ĲȘȞΝπİȡȓȠįȠΝβίίθ-2012, 2013-βί1η,ΝțȜπ,ΝȝİΝȕȐıȘΝĲȠΝİțȐıĲȠĲİΝǼ.Ȉ.Ȁέ  


