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ǔǨǴȍ ǪǴǰǹǲǫǳǸ ǷǴǪǶǬǮ ǷǫǴǵǺǦǸǳǮ ǳǦǷǴǰǮ ǭǦ ǮǳǸǫǩǶǮǶǦȏǫ ǳǦ ǵǶǮǴǶǮǸǫǸǮǸǫ ǭǦ ǰǱǮǲǦǸǷǰǮǸǫ ǵǶǴǲǫǳǮ ǨǴ ǶǫǱǫǨǦǳǸǳǮǸǫ 
ǳǦǼǮǴǳǦǱǳǮ ǷǫǰǸǴǶǷǰǮ ǵǴǱǮǸǮǰǮ, ǶǦǭǨǴȍǳǮ ǷǸǶǦǸǫǩǮǮ Ǯ ǵǶǴǩǶǦǲǮ. ǜǫǱǸǦ ǳǦ ǴǨǴȍ ǪǴǰǹǲǫǳǸ ǫ ǪǦ Ƿǫ ǵǴǪǴǧǶǮ ǪǮȍǦǱǴǩǴǸ, 
ǶǦǭǲǫǳǦǸǦ ǳǦ ǮǳǺǴǶǲǦǼǮǮǸǫ Ǯ ǷǴǶǦǧǴǸǰǦǸǦ ǵǴǲǫȈǹ ǶǫǱǫǨǦǳǸǳǮǸǫ ǭǦǷǫǩǳǦǸǮ ǷǸǶǦǳǮ, ǨǰǱǹǽǮǸǫǱǳǴ Ǯ ǴǪ ǨǱǦǪǮǳǮǴǸ, 
ǳǫǨǱǦǪǮǳǮǴǸ, ǦǰǦǪǫǲǷǰǮǴǸ Ǯ ǵǶǮǨǦǸǳǮǴǸ ǷǫǰǸǴǶ. ǔǨǴȍ ǪǴǰǹǲǫǳǸ ǫ ǵǴǪǩǴǸǨǫǳ ǷǴ ǸǫǻǳǮǽǰǦ Ǯ ǺǮǳǦǳǷǮǷǰǦ ǵǴǪǪǶǾǰǦ ǳǦ 
ǕǶǴǩǶǦǲǦǸǦ ǭǦ ǶǦǭǨǴȍ ǳǦ ǔǧǫǪǮǳǫǸǮǸǫ ǳǦǼǮǮ (ǙǓǊǕ) Ǯ ǉǱǴǧǦǱǳǮǴǸ ǺǴǳǪ ǭǦ ǬǮǨǴǸǳǦ ǷǶǫǪǮǳǦ (ǉǋǚ). 



ǓǆǜǎǔǓǆǑǋǓ ǕǑǆǓ Ǎǆ 
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ʉʧʠʩʦʢ ʥʘ ʝʢʩʧʝʨʪʠ 
 
 

 

ʅʘʮʠʦʥʘʣʥʘ ʬʦʢʫʩʥʘ ʪʦʯʢʘ ʟʘ 

ʢʣʠʤʘʪʩʢʠʪʝ ʧʨʦʤʝʥʠ: 

Ǫ-Ƕ ǘǫǴǪǴǶǦ ǔǧǶǦǪǴǨǮȑ ǉǶǳǽǦǶǴǨǷǰǦ 

 
 

ʅʘʮʠʦʥʘʣʥʘ ʬʦʢʫʩʥʘ ʪʦʯʢʘ ʟʘ ʨʦʜʦʚʘ ʝʜʥʘʢʚʦʩʪ ʠ 

ʢʣʠʤʘʪʩʢʠʪʝ ʧʨʦʤʝʥʠ: 

ǒ-Ƕ ǋǱǫǳǦ ǉǶǴǭǪǦǳǴǨǷǰǦ 

 
 

ʇʨʦʝʢʪʝʥ ʧʝʨʩʦʥʘʣ ʟʘ ʢʦʦʨʜʠʥʘʮʠʿʘ ʥʘ ʧʨʦʮʝʩʦʪ: 

ǕǦǨǱǮǳǦ ǍǪǶǦǨǫǨǦ, ǶǦǰǴǨǴǪǮǸǫǱ ǳǦ ǵǶǴǫǰǸǴǸ 

ǀǹǧǮǼǦ ǘǫǴǺǮǱǴǨǷǰǦ, ǶǦǰǴǨǴǪǮǸǫǱ ǳǦ ǵǶǴǫǰǸǴǸ 

ǘǶǦȍǦǳǽǴ ǓǦǹǲǴǨǷǰǮ, ǦǷǮǷǸǫǳǸ 

 
 

ɻʣʘʚʝʥ ʪʝʭʥʠʯʢʠ ʩʦʚʝʪʥʠʢ: 

ǵǶǴǺ. Ǫ-Ƕ ǓǦǸǦǾǦ ǒǦǶǰǴǨǷǰǦ 

 
 

ʆʙʨʘʙʦʪʫʚʘʯ ʥʘ ʤʘʪʝʨʠʿʘʣʦʪ: 

ǲ-Ƕ ǗǫǸ ǑǦǳǪǦǹ 

 

ʅʘʮʠʦʥʘʣʝʥ ʠʥʚʝʥʪʘʨ ʥʘ ʩʪʘʢʣʝʥʠʯʢʠ ʛʘʩʦʚʠ: 

ʄɸʅʋ 

ǆǰǦǪǫǲǮǰ ǉǱǮǩǴǶ ǐǦǳǫǨǽǫ 

Ǫ-Ƕ ǈǫǶǮǼǦ ǘǦǷǫǷǰǦ-ƺǴǶȈǮǫǨǷǰǦ 

Ǫ-Ƕ ǆǱǫǰǷǦǳǪǦǶ ǊǫǪǮǳǫǼ 

ǦǷǮ.ǵǶǴǺ ǆǱǫǰǷǦǳǪǶǦ ǊǫǪǮǳǫǼ 

ǲ-Ƕ ǋǲǮǱǮȍǦ ǒǮǻǦȍǱǴǷǰǦ 

 
ʋʂʀʄ-ʀʩʪʠʪʫʪ ʟʘ ʟʝʤʿʦʜʝʣʩʪʚʦ 

ǵǶǴǺ. Ǫ-Ƕ ǊǹǾǰǴ ǒǹǰǦǫǸǴǨ 

ǦǷǮ.ǵǶǴǺ. Ǫ-Ƕ ǛǶǮǷǸǮǳǦ ǕǴǵǴǷǰǦ 

ǦǷǮ.ǵǶǴǺ. Ǫ-Ƕ ǉǴǶǪǦǳǦ ǐǦǵǱǦǳ 

ǦǷǮ.ǵǶǴǺ. Ǫ-Ƕ ǊǹǾǰǴ ǓǫǪǫǱǰǴǨǷǰǮ 

 
ʋʂʀʄ-ʌʘʢʫʣʪʝʪ ʟʘ ʟʝʤʿʦʜʝʣʩʢʠ ʥʘʫʢʠ ʠ ʭʨʘʥʘ 

ǵǶǴǺ. Ǫ-Ƕ ǗǶǫǸǫǳ ǆǳǪǴǳǴǨ 

ǵǶǴǺ. Ǫ-Ƕ ǔǶǪǦǳ ǝǹǰǦǱǮǫǨ 

ǵǶǴǺ. Ǫ-Ƕ ǈȍǫǰǴǷǱǦǨ ǘǦǳǦǷǰǴǨǮȑ 

 
ʋʂʀʄ-ʌʘʢʫʣʪʝʪ ʟʘ ʰʫʤʘʨʩʢʠ ʥʘʫʢʠ, ʧʝʿʩʘʞʥʘ 

ʘʨʭʠʪʝʢʪʫʨʘ ʠ ʝʢʦʠʥʞʝʥʝʨʠʥʛ Ă ʍʘʥʩ ɽʤñ 

ǵǶǴǺ. Ǫ-Ƕ ǀǹǵǽǴ ǓǫǷǸǴǶǴǨǷǰǮ 

ǵǶǴǺ. Ǫ-Ƕ ǓǮǰǴǱǦ ǓǮǰǴǱǴǨ 

ǵǶǴǺ. Ǫ-Ƕ ǎǨǦǳ ǒǮǳǽǫǨ 

 
ʉʦʚʝʪʥʠʮʠ 

ǲ-Ƕ ǆǱǫǰǷǦǳǪǦǶ ǒǦǳǽǫǨǷǰǮ 

Ǫ-Ƕ ǒǦǶǰǴ ǊǮǲǮǸǶǴǨǷǰǮ 

ʂʦʥʪʨʦʣʘ ʥʘ ʢʚʘʣʠʪʝʪ 

ǲ-Ƕ ǋǱǫǳǦ ǉǦǨǶǮǱǴǨǦ 

ǲ-Ƕ ǒǦǶȍǦǳ ǒǮǻǦȍǱǴǨ 

 

ʄʠʪʠʛʘʮʠʿʘ ʥʘ ʢʣʠʤʘʪʩʢʠʪʝ ʧʨʦʤʝʥʠ: 

ʄɸʅʋ 

ǆǰǦǪǫǲǮǰ ǉǱǮǩǴǶ ǐǦǳǫǨǽǫ 

Ǫ-Ƕ ǈǫǶǮǼǦ ǘǦǷǫǷǰǦ-ƺǴǶȈǮǫǨǷǰǦ 

Ǫ-Ƕ ǆǱǫǰǷǦǳǪǦǶ ǊǫǪǮǳǫǼ 

ǦǷǮ.ǵǶǴǺ ǆǱǫǰǷǦǳǪǶǦ ǊǫǪǮǳǫǼ 

ǒ-Ƕ ǋǲǮǱǮȍǦ ǒǮǻǦȍǱǴǷǰǦ 

 
ɸʌʆʃʋ ʪʠʤ 

ʋʂʀʄ-ʀʩʪʠʪʫʪ ʟʘ ʟʝʤʿʦʜʝʣʩʪʚʦ 

ǵǶǴǺ. Ǫ-Ƕ ǊǹǾǰǴ ǒǹǰǦǫǸǴǨ 

ǦǷǮ.ǵǶǴǺ. Ǫ-Ƕ ǛǶǮǷǸǮǳǦ ǕǴǵǴǷǰǦ 

ǦǷǮ.ǵǶǴǺ. Ǫ-Ƕ ǉǴǶǪǦǳǦ ǐǦǵǱǦǳ 

ǦǷǮ.ǵǶǴǺ. Ǫ-Ƕ ǊǹǾǰǴ ǓǫǪǫǱǰǴǨǷǰǮ 

 
ʋʂʀʄ-ʌʘʢʫʣʪʝʪ ʟʘ ʟʝʤʿʦʜʝʣʩʢʠ ʥʘʫʢʠ ʠ ʭʨʘʥʘ 

ǵǶǴǺ. Ǫ-Ƕ ǗǶǫǸǫǳ ǆǳǪǴǳǴǨ 

ǵǶǴǺ. Ǫ-Ƕ ǔǶǪǦǳ ǝǹǰǦǱǮǫǨ 

ǵǶǴǺ. Ǫ-Ƕ ǈȍǫǰǴǷǱǦǨ ǘǦǳǦǷǰǴǨǮȑ 

 

ʋʂʀʄ-ʌʘʢʫʣʪʝʪ ʟʘ ʰʫʤʘʨʩʢʠ ʥʘʫʢʠ, ʧʝʿʩʘʞʥʘ 

ʘʨʭʠʪʝʢʪʫʨʘ ʠ ʝʢʦʠʥʞʝʥʝʨʠʥʛ Ă ʍʘʥʩ ɽʤñ 

ǵǶǴǺ. Ǫ-Ƕ ǀǹǵǽǴ ǓǫǷǸǴǶǴǨǷǰǮ 

ǵǶǴǺ. Ǫ-Ƕ ǓǮǰǴǱǦ ǓǮǰǴǱǴǨ 

ǵǶǴǺ. Ǫ-Ƕ ǎǨǦǳ ǒǮǳǽǫǨ 

 
ʆʪʧʘʜ 

ǲ-Ƕ ǒǦǶȍǦǳ ǒǮǻǦȍǱǴǨ 

 
ɼʦʙʠʪʦʢ (Livestock) 

ǒǶǫǬǦ ǭǦ ǶǹǶǦǱǫǳ ǶǦǭǨǴȍ 

 
ɿʝʣʝʥʦ ʣʘʜʝˁʝ (Green Cooling) 

ɽʂʆ 

ǲ-Ƕ ǗǫǸ ǑǦǳǪǦǹ 

ǒǦǶǮȍǦ ǎǩǳǦǸǴǨǦ - ƺǴǾǫǨǦ 

ǊǶǦǩǦǳ ǇǱǦǬǫǨ 

 
ʊʠʤ ʟʘ ʧʨʦʮʝʥʢʘ ʠ ʘʜʘʧʪʘʮʠʿʘ ʥʘ ʨʘʥʣʠʚʦʩʪ 

ʂʣʠʤʘʪʩʢʠ ʥʘʙˀʫʜʫʚʘˁʘ 

ʍʠʜʨʦ-ʤʝʪʝʨʦʣʦʰʢʠ ʟʘʚʦʜ 

ǓǮǳǦ ǆǱǫǰǷǴǨǷǰǦ 

ǆǱǫǰǷǦǳǪǦǶ ǐǦǶǦǳǺǮǱǴǨǷǰǮ 

ǆǱǫǰǷǦǳǪǦǶ ǕǶǴǪǦǳǴǨ 

ǆǱǫǰǷǦǳǪǶǦ ǗǸǫǨǰǴǨ 

ǗǮǱǨǦǳǦ ǗǸǫǨǰǴǨǦ 

ǗǹǭǦǳǦ ǆ. ǒǴǳǫǨǷǰǦ 

ǉǴǶǦǳ ǇǦǷǴǨǷǰǮ 

ǋǱǫǳǦ Ǖ. ƺǴǶǩǮǫǨǷǰǮ 3 
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ʉʮʝʥʘʨʠʿʘ ʟʘ ʢʣʠʤʘʪʩʢʠ ʧʨʦʤʝʥʠ ʠ ʢʣʠʤʘʪʩʢʠ 

ʝʢʩʪʨʝʤʠ 

ǕǶǴǺ. Ǫ-Ƕ ǈǱǦǪǮǲǮǶ 

 
ʅʘʤʘʣʫʚʘˁʝ ʥʘ ʨʠʟʠʢ ʦʜ ʢʘʪʘʩʪʨʦʬʠ 

ǲ-Ƕ ǈǦǷǰǴ ǕǴǵǴǨǷǰǮ 

 
ʇʈʆʉʊʆʈʅʆ ʇʃɸʅʀʈɸɳɽ 

Ǫ-Ƕ ǑǴǱǮǦ ǒǫǶǮ 

ǲ-Ƕ ǓǮǰǴǱǦ ƺǴǶȈǮǫǨǷǰǮ 

ǲ-Ƕ ǋǶǮǳǦ ǚǮǱǮǵǴǨǷǰǦ 

 
ʄʠʥʠʩʪʝʨʩʪʚʦ ʟʘ ʞʠʚʦʪʥʘ ʩʨʝʜʠʥʘ ʠ ʧʨʦʩʪʦʨʥʦ 

ʧʣʘʥʠʨʘˁʝ 

ǓǫǧǮ ǖǫȓǫǵǮ 

ǊǫȍǦǳ ǉǦȓǴǨǷǰǮ, 

 
ʍʈɸʅɸ ï ɺʆɼɸ- ɽʅɽʈɻʀɱɸ 

ɽʂʆ 

Ǫ-Ƕ ǊǦǶǰǴ ǍǳǦǴǶ 

ǲ-Ƕ ǒǦǶȍǦǳ ǉǦȍǾǦǰ 

ǲ-Ƕ ǗǴȏǦ ǐǦǶǴǩǱǦǳ ǘǴǪǴǶǴǨǮǽ 

 
ʆʊʇʆʈʅʆʉʊ ʅɸ ʂʃʀʄɸʊʉʂʀ ʇʈʆʄɽʅʀ 

EKO 

ǲ-Ƕ ǒǦǶȍǦǳ ǉǦȍǾǦǰ 

Ǫ-Ƕ ǑǮǱǮ ǎǱǮǫǨǦ 

Ǫ-Ƕ ǒǮǴǪǶǦǩ ǉǶǹȍǮǽ 

 
ɼɽʂʆʅʉ - ɽʄɸ 

ǒǫǳǰǦ ǗǵǮǶǴǨǷǰǦ 

Ǫ-Ƕ ǎǷǰǶǦ ǎǨǦǳǴǨǷǰǦ ǗǸǴȍǦǳǴǨǷǰǦ 

ǊǦǶǰǴ ǗǸǴȍǦǳǴǨǷǰǮ 

 
ʎʀʈʂʋʃɸʈʅɸ ɽʂʆʅʆʄʀɱɸ 

ǲ-Ƕ ǆǳǸǴǳǮǷ ǒǦǨǶǴǵǹǱǴǷ 

Ǫ-Ƕ ǆǲǦǳǮ ǒǦǦǱǴǹǺ 

ǲ-Ƕ ǛǦǶǮǷ ǐǦǲǦǶǮǴǸǦǰǮǷ 

 
ʆʪʚʦʨʝʥʠ ʧʦʜʘʪʦʮʠ 

Ǫ-Ƕ ǈǫǶǮǼǦ ǘǦǷǫǷǰǦ - ƺǴǶǩǮǫǨǷǰǦ 

 
ʈʦʜʦʚʘ ʝʜʥʘʢʚʦʩʪ 

ǲ-Ƕ ǔǱǩǮǼǦ ǆǵǴǷǸǴǱǴǨǦ 

 
ʇʦʜʘʪʦʮʠ 

ǊǮǲǮǸǦǶ ǘǶǦȍǦǳǴǨ 

 
ʂʦʤʫʥʠʢʘʮʠʠ ʠ ʢʣʠʤʘʪʩʢʠ ʧʨʦʤʝʥʠ 

ǆǳǩǫǱǮǳǦ ƿǴǨǦǳǴǨǮȑ, ǒǮǳǮǷǸǫǶǷǸǨǴ ǭǦ ǬǮǨǴǸǳǦ 

ǷǶǫǪǮǳǦ Ǯ ǵǶǴǷǸǴǶǳǴ ǵǱǦǳǮǶǦȏǫ 

ʅʘʮʠʦʥʘʣʥʘ ʧʣʘʪʬʦʨʤʘ ʟʘ ʢʣʠʤʘʪʩʢʠ ʧʨʦʤʝʥʠ 

 
ʌʀʅʂʀ 

ǲ-Ƕ ǐǴǷǸǦǪǮǳ ǒǮǾǫǨ 

 
ʄʠʥʠʩʪʝʨʩʪʚʦ ʟʘ ʞʠʚʦʪʥʘ ʩʨʝʜʠʥʘ ʠ ʧʨʦʩʪʦʨʥʦ 

ʧʣʘʥʠʨʘˁʝ 

ǆǳǩǫǱǮǳǦ ǇǦǶǧǦǶǴǨǷǰǦ 

 
ʌʠʥʘʥʩʠʠ ʢʣʠʤʘʪʩʢʠ ʧʨʦʤʝʥʠ 

ǲ-Ƕ ǒǦǪǻǹǰǦǶ ǙǵǦǪǻȍǦ 

ǕǶǴǺ. Ǫ-Ƕ ǆǱǫǰǷǦǳǪǦǶ ǓǦǹǲǴǨǷǰǮ 

 
ʀʩʪʨʘʞʫʚʘˁʝ ʠ ʪʨʘʥʩʬʝʨ ʥʘ ʪʝʭʥʦʣʦʛʠʠ 

ǕǶǴǺ. Ǫ-Ƕ ǈǦǱǫǳǸǮǳǦ ǉǫǼǫǨǷǰǦ 

 
ʆʙʨʘʟʦʚʘʥʠʝ 

ǕǶǴǺ. Ǫ-Ƕ ǖǦǪǲǮǱ ǕǴǱǫǳǦǰǴǨǮȑ 

 
ʀʥʦʚʘʮʠʠ 

ɷʘʩʪʠʥʘ ʃʠʥʢʝ (ʂʨʦʣ) 
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ʂʨʘʪʝʥʢʠ 
 
 
 
 

AR4 ǝǫǸǨǶǸ ǮǭǨǫǾǸǦȍ ǭǦ ǵǶǴǼǫǳǰǦ 

BAU ǈǴǴǧǮǽǦǫǳǴ ǷǼǫǳǦǶǮǴ 

CCPP ǋǱǫǰǸǶǦǳǦ ǷǴ ǰǴǲǧǮǳǮǶǦǳ ǼǮǰǱǹǷ 

CH
4
 ǒǫǸǦǳ 

ǐǘǋǋ ǐǴǲǧǮǳǮǶǦǳǦ ǸǴǵǱǮǳǦ Ǯ ǫǱǫǰǸǶǮǽǳǦ ǫǳǫǶǩǮȍǦ 

ǐǕǉ ǐǴǲǵǶǫǷǮǶǦǳ ǵǶǮǶǴǪǫǳ ǩǦǷ 

CO2 ƿǦǩǱǫǶǴǪ ǪǮǴǰǷǮǪ 

COP ǐǴǳǺǫǶǫǳǼǮȍǦ ǳǦ ǷǸǶǦǳǮǸǫ 

CORINAIR ǔǷǳǴǨǫǳ ǮǳǨǫǳǸǦǶ ǳǦ ǫǲǮǷǮǮ ǨǴ ǨǴǭǪǹǻ - ǕǶǮǶǦǽǳǮǰ ǭǦ ǮǳǨǫǳǸǦǶ ǳǦ ǫǲǮǷǮǮ 

CORINE ǐǴǴǶǪǮǳǦǼǮȍǦ ǳǦ ǮǳǺǴǶǲǦǼǮǮ ǭǦ ǬǮǨǴǸǳǦǸǦ ǷǶǫǪǮǳǦ 

CSC ǜǫǳǸǦǶ ǭǦ ǰǱǮǲǦǸǷǰǮ ǹǷǱǹǩǮ 

DALY ǌǮǨǴǸǳǦ ǩǴǪǮǳǦ ǵǶǮǷǵǴǷǴǧǫǳǦ ǭǦ ǵǴǵǶǫǽǫǳǴǷǸ 

ǓǓǔ ǓǦǭǳǦǽǫǳ ǳǦǼǮǴǳǦǱǫǳ ǴǶǩǦǳ 

ǖǔƿ ǖǦǭǩǶǦǪǱǮǨ ǴǶǩǦǳǷǰǮ ȍǦǩǱǫǶǴǪ 

ǋǋ ǋǳǫǶǩǫǸǷǰǦ ǫǺǮǰǦǷǳǴǷǸ 

ETS ǗǮǷǸǫǲ ǭǦ ǶǦǭǲǫǳǦ ǳǦ ǫǲǮǷǮǮ 

ǋǙ ǋǨǶǴǵǷǰǦ ǹǳǮȍǦ 

FAO ǔǶǩǦǳǮǭǦǼǮȍǦ ǭǦ ǻǶǦǳǦ Ǯ ǭǫǲȍǴǪǫǱǷǸǨǴ 

ǕǓǎ ǕǶǨ ǳǦǼǮǴǳǦǱǫǳ ǮǭǨǫǾǸǦȍ 

Ǖǖǖ ǕǶǨ ǶǫǪ ǳǦ ǶǦǷǵǦȈǦȏǫ 

FP ǖǦǲǰǴǨǳǦ ǵǶǴǩǶǦǲǦ 

GCM ǉǱǴǧǦǱǫǳ ǰǱǮǲǦǸǷǰǮ ǲǴǪǫǱ/ǒǴǪǫǱ ǳǦ ǴǵǾǸǦ ǼǮǶǰǹǱǦǼǮȍǦ 

GDD ǗǸǫǵǫǳ ǳǦ ǪǳǫǨǫǳ ǶǦǷǸ 

ǇǊǕ ǇǶǹǸǴ ǪǴǲǦǾǫǳ ǵǶǴǮǭǨǴǪ 

GEF ǉǱǴǧǦǱǫǳ ǫǰǴǱǴǾǰǮ ǺǴǳǪ 

GHG ǗǸǦǰǱǫǳǮǽǰǮ ǩǦǷǴǨǮ 

GIS ǉǫǴǩǶǦǺǷǰǮ ǮǳǺǴǶǲǦǼǮǷǰǮ ǷǮǷǸǫǲ 

GIZ Deutsche Gesellschaft für  Internationale  Zusammenarbeit 

HACCP ǗǮǷǸǫǲ ǭǦ ǰǶǮǸǮǽǳǦ ǰǴǳǸǶǴǱǳǦ ǸǴǽǰǦ ǭǦ ǦǳǦǱǮǭǦ ǳǦ ǴǵǦǷǳǴǷǸ 

HFC ǛǮǪǶǴǺǱǹǴǶǴȍǦǩǱǫǶǴǪǮ 

HPP ǛǮǪǶǴǼǫǳǸǶǦǱǦ 

IBRD ǒǫȈǹǳǦǶǴǪǳǦ ǧǦǳǰǦ ǭǦ ǴǧǳǴǨǦ Ǯ ǶǦǭǨǴȍ 

ICEIM-MANU ǎǳǺǴǶǲǦǸǮǰǦ Ǯ ǲǦǸǫǶǮȍǦǱǮ ǵǶǮ ǒǦǰǫǪǴǳǷǰǦǸǦ ǦǰǦǪǫǲǮȍǦ ǳǦ ǳǦǹǰǮǸǫ Ǯ ǹǲǫǸǳǴǷǸǮǸǫ 

ǎǕǆ ǎǳǷǸǶǹǲǫǳǸ ǭǦ ǵǶǫǸǵǶǮǷǸǦǵǳǦ ǵǴǲǴǾ 

ǎǕǆǖǊ ǎǳǷǸǶǹǲǫǳǸ ǭǦ ǵǶǫǸǵǶǮǷǸǦǵǳǦ ǵǴǲǴǾ ǭǦ ǭǫǲȍǴǪǫǱǷǸǨǴ Ǯ ǶǹǶǦǱǫǳ ǶǦǭǨǴȍ 

ǒǕǐǕ ǒǫȈǹǨǱǦǪǮǳ ǵǦǳǫǱ ǭǦ ǰǱǮǲǦǸǷǰǮ ǵǶǴǲǫǳǮ 

ǎǐǗǍ ǎǳǸǫǩǶǮǶǦǳǦ ǰǴǳǸǶǴǱǦ ǭǦ ǷǵǶǫǽǹǨǦȏǫ ǳǦ ǭǦǩǦǪǹǨǦȏǫǸǴ 

IRR ǈǳǦǸǶǫǾǳǦ ǷǸǦǵǰǦ ǳǦ ǵǴǨǶǦǸ 

JICA ƿǦǵǴǳǷǰǦ ǦǩǫǳǼǮȍǦ ǭǦ ǲǫȈǹǳǦǶǴǪǳǦ ǷǴǶǦǧǴǸǰǦ 

JRC ǍǦǫǪǳǮǽǰǮ ǮǷǸǶǦǬǹǨǦǽǰǮ ǼǫǳǸǦǶ 

ǘǓǉ ǘǫǽǫǳ ǳǦǺǸǫǳ ǩǦǷ 
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LULUCF ǓǦǲǫǳǦ ǳǦ ǭǫǲȍǮǾǸǫǸǴ, ǵǶǴǲǫǳǦ ǳǦ ǳǦǲǫǳǦǸǦ ǳǦ ǭǫǲȍǮǾǸǫǸǴ Ǯ ǾǹǲǦǶǷǸǨǴ 

ǒǍǞǈ ǒǮǳǮǷǸǫǶǷǸǨǴ ǭǦ ǭǫǲȍǴǪǫǱǷǸǨǴ, ǾǹǲǦǶǷǸǨǴ Ǯ ǨǴǪǴǷǸǴǵǦǳǷǸǨǴ 

MǇT ǒǫǻǦǳǮǽǰǮ Ǯ ǧǮǴǱǴǾǰǮ ǸǶǫǸǲǦǳ 

ǒǌǗǕǕ ǒǮǳǮǷǸǫǶǷǸǨǴ ǭǦ ǬǮǨǴǸǳǦ ǷǶǫǪǮǳǦ Ǯ ǵǶǴǷǸǴǶǳǴ ǵǱǦǳǮǶǦȏǫ 

ǒǎǈ ǒǫǶǫȏǫ, ǮǭǨǫǷǸǹǨǦȏǫ Ǯ ǨǫǶǮǺǮǰǦǼǮȍǦ 

ǐǜǔ ǐǴǲǹǳǦǱǫǳ ǼǨǶǷǸ ǴǸǵǦǪ 

NAMA ǓǦǼǮǴǳǦǱǳǴ ǷǴǴǪǨǫǸǳǮ ǦǰǼǮǮ ǭǦ ǹǧǱǦǬǹǨǦȏǫ 

ǓǐǐǕ ǓǦǼǮǴǳǦǱǫǳ ǰǴǲǮǸǫǸ ǭǦ ǰǱǮǲǦǸǷǰǮ ǵǶǴǲǫǳǮ 

ǓǓǋ ǓǦǼǮǴǳǦǱǫǳ ǳǦǭǳǦǽǫǳ ǫǳǸǮǸǫǸ 

NEAP ǓǦǼǮǴǳǦǱǫǳ ǦǰǼǮǴǳǫǳ ǵǱǦǳ ǭǦ ǬǮǨǴǸǳǦ ǷǶǫǪǮǳǦ 

NGO ǓǫǨǱǦǪǮǳǦ ǴǶǩǦǳǮǭǦǼǮȍǦ 

NMVOC Ǔǫ-ǲǫǸǦǳ ǮǷǵǦǶǱǮǨǮ ǴǶǩǦǳǷǰǮ ǷǴǫǪǮǳǫǳǮȍǦ 

NOx ǆǭǴǸǳǮ ǴǰǷǮǪǮ 

NPV ǓǫǸǴ ǷǫǩǦǾǳǦ ǨǶǫǪǳǴǷǸ 

NWMP ǓǦǼǮǴǳǦǱǫǳ ǵǱǦǳ ǭǦ ǹǵǶǦǨǹǨǦȏǫ ǷǴ ǴǸǵǦǪ 

PFC ǕǫǶǺǱǹǴǶǴȍǦǩǱǫǶǴǪǮ 

ǋ ǋǱǫǰǸǶǦǳǦ 

ǚǈ ǚǴǸǴǨǴǱǸǦǮǽǫǳ 

QELRC ǔǧǨǶǷǰǦ ǭǦ ǰǨǦǳǸǮǺǮǼǮǶǦǳǴ ǴǩǶǦǳǮǽǹǨǦȏǫ Ǯ ǳǦǲǦǱǹǨǦȏǫ ǳǦ ǫǲǮǷǮǮǸǫ 

ǎ&ǖ ǎǷǸǶǦǬǹǨǦȏǫ Ǯ ǶǦǭǨǴȍ 

RDF ǉǴǶǮǨǴ ǪǴǧǮǫǳǴ ǴǪ ǴǸǵǦǪ 

ǔǎǋ ǔǧǳǴǨǱǮǨ ǮǭǨǴǶ ǳǦ ǫǳǫǶǩǮȍǦ 

SE ƿǹǩǴǮǷǸǴǽǫǳ 

SEEFCCA ǚǴǶǹǲ ǳǦ ƿǹǩǴǮǷǸǴǽǳǦ ǋǨǶǴǵǦ ǭǦ ǦǪǦǵǸǦǼǮȍǦ ǳǦ ǰǱǮǲǦǸǷǰǮǸǫ ǵǶǴǲǫǳǮ 

SEEVCCC ǈǮǶǸǹǫǱǫǳ ǼǫǳǸǦǶ ǭǦ ǰǱǮǲǦǸǷǰǮ ǵǶǴǲǫǳǮ ǨǴ ƿǹǩǴǮǷǸǴǽǳǦ ǋǨǶǴǵǦ 

SME ǒǦǱǮ Ǯ ǷǶǫǪǳǮ ǵǶǫǸǵǶǮȍǦǸǮȍǦ 

ǈǓǎ ǈǸǴǶ ǳǦǼǮǴǳǦǱǫǳ ǮǭǨǫǾǸǦȍ 

SoVI ǎǳǪǫǰǷ ǳǦ ǷǴǼǮȍǦǱǳǦ ǶǦǳǱǮǨǴǷǸ 

SO
x
 ǗǹǱǺǹǶ ǴǰǷǮǪǮ 

Sǔǎǋ ǗǵǫǼǮȍǦǱǫǳ ǮǭǨǫǾǸǦȍ ǭǦ ǷǼǫǳǦǶǮȍǦ ǭǦ ǫǲǮǷǮǮ 

TNA ǕǶǴǼǫǳǰǦ ǳǦ ǵǴǸǶǫǧǦǸǦ ǴǪ ǸǫǻǳǴǱǴǩǮȍǦ 

ǘǓǎ ǘǶǫǸ ǳǦǼǮǴǳǦǱǫǳ ǮǭǨǫǾǸǦȍ 

ǙǓǊǕ ǕǶǴǩǶǦǲǦǸǦ ǭǦ ǶǦǭǨǴȍ ǳǦ ǔǧǫǪǮǳǫǸǮǸǫ ǳǦǼǮǮ 

UNEP ǕǶǴǩǶǦǲǦ ǭǦ ǬǮǨǴǸǳǦ ǷǶǫǪǮǳǦ ǳǦ ǔǧǫǪǮǳǫǸǮǸǫ ǳǦǼǮǮ 

UNFCCC ǖǦǲǰǴǨǳǦ ǰǴǳǨǫǳǼǮȍǦ ǳǦ ǔǧǫǪǮǳǫǸǮǸǫ ǳǦǼǮǮ ǭǦ ǰǱǮǲǦǸǷǰǮ ǵǶǴǲǫǳǮ 

USAID ǆǩǫǳǼǮȍǦ ǳǦ ǗǆǊ ǭǦ ǲǫȈǹǳǦǶǴǪǫǳ ǶǦǭǨǴȍ 

Ǚǈ ǙǱǸǶǦ ǨǮǴǱǫǸǴǨǦ 

ǗǍǔ ǗǨǫǸǷǰǦǸǦ ǭǪǶǦǨǷǸǨǫǳǦ ǴǶǩǦǳǮǭǦǼǮȍǦ 

Ǘǒǔ ǗǨǫǸǷǰǦ ǲǫǸǫǴǶǴǱǴǾǰǦ ǴǶǩǦǳǮǭǦǼǮȍǦ 

WMRs ǖǫǩǮǴǳǮ ǭǦ ǹǵǶǦǨǹǨǦȏǫ ǷǴ ǴǸǵǦǪ 

ǍǋǑǗ ǍǦǫǪǳǮǼǦ ǳǦ ǫǪǮǳǮǼǮǸǫ ǳǦ ǱǴǰǦǱǳǦǸǦ ǷǦǲǴǹǵǶǦǨǦ ǳǦ ǖǫǵǹǧǱǮǰǦ ǒǦǰǫǪǴǳǮȍǦ 
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ɽʜʠʥʠʮʠ 
 
 
 
 

EUR ǫǨǶǦ 

GWh ǩǮǩǦǨǦǸ ǽǦǷ 

kt  ǰǮǱǴ ǸǴǳ 

ktoe ǰǮǱǴ ǸǴǳ ǫǰǨǮǨǦǱǫǳǸ ǳǦ ǳǦǺǸǦ 

m3 ǰǹǧǫǳ ǲǫǸǦǶ 

MEUR ǲǮǱǮǴǳ ǫǨǶǦ 

ǒǐǊ ǲǦǰǫǪǴǳǷǰǮ ǪǫǳǦǶ 

Mt ǲǫǩǦ ǸǴǳ 

MW ǲǫǩǦǨǦǸ 

Nm3 ǳǴǶǲǦǱǫǳ ǰǹǧǫǳ ǲǫǸǦǶ 
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   1 ʀʟʚʨʰʥʦ ʨʝʟʠʤʝ 
 
 

 

1.1 ɺʦʚʝʜ 

ǗǫǨǫǶǳǦ ǒǦǰǫǪǴǳǮȍǦ ǳǫ ǫ ǵǴǸǵǮǷǳǮǰ ǳǦ ǆǳǫǰǷ I ǳǦ ǖǦǲǰǴǨǳǦǸǦ ǰǴǳǨǫǳǼǮȍǦ ǳǦ ǔǧǫǪǮǳǫǸǮǸǫ ǳǦǼǮǮ ǭǦ ǰǱǮǲǦǸǷǰǮ ǵǶǴǲǫ- 

ǳǮ (UNFCCC). ǉǴ ǶǦǸǮǺǮǰǹǨǦǾǫ ǕǶǴǸǴǰǴǱǴǸ ǴǪ ǐȍǴǸǴ ǨǴ 2004 ǩǴǪǮǳǦ, Ǧ ǩǴ ǵǴǸǵǮǾǦ Ǯ ǶǦǸǮǺǮǰǹǨǦǾǫ ǕǦǶǮǷǰǮǴǸ ǪǴǩǴǨǴǶ 

ǨǴ 2016 Ǯ 2018 ǩǴǪǮǳǦ, ǷǴ ǾǸǴ Ƿǫ ǴǧǨǶǭǦ ǪǦ ǵǶǫǭǫǲǫ ǦǰǸǮǨǳǦ ǹǱǴǩǦ ǨǴ ǩǱǴǧǦǱǳǮǸǫ ǳǦǵǴǶǮ ǭǦ ǳǦǲǦǱǹǨǦȏǫ ǳǦ ǫǲǮǷǮǮǸǫ 

ǳǦ ǷǸǦǰǱǫǳǮǽǰǮ ǩǦǷǴǨǮ. 

 

ǕǶǫǰǹ ǷǨǴȍǴǸ ǳǦǼǮǴǳǦǱǳǴ ǴǵǶǫǪǫǱǫǳ ǵǶǮǪǴǳǫǷ (ǓǔǕ), ǗǫǨǫǶǳǦ ǒǦǰǫǪǴǳǮȍǦ Ƿǫ ǴǧǨǶǭǦ ăǪǦ ǩǮ ǳǦǲǦǱǮ ǫǲǮǷǮǮǸǫ ǳǦ CO2 

ǴǪ ǷǴǩǴǶǹǨǦȏǫǸǴ ǳǦ ǺǴǷǮǱǳǮǸǫ ǩǴǶǮǨǦ ǭǦ 30%, ǴǪǳǴǷǳǴ ǭǦ 36% ǳǦ ǵǴǨǮǷǴǰǴ ǳǮǨǴ ǳǦ ǦǲǧǮǼǮȍǦ, ǪǴ 2030 ǩǴǪǮǳǦ ǨǴ ǷǵǴ- 

ǶǫǪǧǦ ǷǴ ǨǴǴǧǮǽǦǫǳǴ ǷǼǫǳǦǶǮǴ (BAU).ò1 ǍǦǷǮǱǫǳǮǴǸ ǓǔǕ ǳǦ ǗǫǨǫǶǳǦ ǒǦǰǫǪǴǳǮȍǦ ǩǮ ǭǦȍǦǰǳǦ ǷǨǴǮǸǫ ǼǫǱǮ ǭǦ ǷǸǦǰǱǫǳǮǽǰǮ 

ǩǦǷǴǨǮ ǪǴ 2050 ǩǴǪǮǳǦ ǳǦ 53% ǳǦǲǦǱǹǨǦȏǫ ǳǦ ǫǲǮǷǮǮǸǫ ǨǴ ǴǪǳǴǷ ǳǦ 1990 ǩǴǪǮǳǦ, ǾǸǴ ǫ 82% ǳǫǸǴ ǳǦǲǦǱǹǨǦȏǫ ǳǦ ǫǲǮ- 

ǷǮǮǸǫ ǳǦ ǷǸǦǰǱǫǳǮǽǰǮ ǩǦǷǴǨǮ. 

 
ǍǦǱǴǬǧǦǸǦ ǳǦ ǗǫǨǫǶǳǦ ǒǦǰǫǪǴǳǮȍǦ ǭǦ ǮǷǵǴǱǳǹǨǦȏǫ ǳǦ ǳǫȍǭǮǳǮǸǫ ǲǫȈǹǳǦǶǴǪǳǮ ǴǧǨǶǷǰǮ ǷǵǴǶǫǪ UNFCCC ǫ ǵǶǫǸǷǸǦǨǫǳǦ 

ǨǴ ǴǨǴȍ ǽǫǸǨǶǸ ǳǦǼǮǴǳǦǱǫǳ ǮǭǨǫǾǸǦȍ. ǔǨǴȍ ǮǭǨǫǾǸǦȍ ǪǦǨǦ ǵǴǭǦǪǮǳǦ ǳǦ ǳǦǼǮǴǳǦǱǳǮǸǫ ǴǰǴǱǳǴǷǸǮ Ǯ ǵǴǱǮǸǮǰǦǸǦ Ǯ ǮǳǷǸǮǸǹ- 

ǼǮǴǳǦǱǳǦǸǦ ǶǦǲǰǦ ǳǦ ǭǫǲȍǦǸǦ ǭǦ ǰǱǮǲǦǸǷǰǮǸǫ ǵǶǴǲǫǳǮ. ǉǮ ǨǰǱǹǽǹǨǦ ǶǫǭǹǱǸǦǸǮǸǫ ǴǪ ǳǴǨǦǸǦ ǫǨǮǪǫǳǼǮȍǦ ǳǦ ǷǸǦǰǱǫǳǮǽǰǮ 

ǩǦǷǴǨǮ ǭǦ 2019 ǩǴǪǮǳǦ Ǯ ǴǧǫǭǧǫǪǹǨǦ ǵǱǦǳǴǨǮ Ǯ ǲǫǶǰǮ ǭǦ ǳǦǲǦǱǹǨǦȏǫ ǳǦ ǫǲǮǷǮǮǸǫ ǨǴ ǰǱǹǽǳǮǸǫ ǷǫǰǸǴǶǮ. 

 
ǔǨǴȍ ǳǦǼǮǴǳǦǱǫǳ ǮǭǨǫǾǸǦȍ ǩǴ ǵǶǮǰǦǬǹǨǦ Ǯ ǰǱǮǲǦǸǷǰǮǴǸ ǵǶǴǺǮǱ ǳǦ ǭǫǲȍǦǸǦ, ǮǷǸǦǰǳǹǨǦȍȑǮ ǩǮ ǷǫǰǸǴǶǮǸǫ Ǯ ǶǫǩǮǴǳǮǸǫ 

ǳǦȍǶǦǳǱǮǨǮ ǳǦ ǨǱǮȍǦǳǮȍǦǸǦ ǴǪ ǰǱǮǲǦǸǷǰǮǸǫ ǵǶǴǲǫǳǮ, ǮǷǸǴǨǶǫǲǫǳǴ ǴǧǫǭǧǫǪǹǨǦȍȑǮ ǦǳǦǱǮǭǦ ǳǦ ǵǴǸǫǳǼǮȍǦǱǳǮǸǫ ǲǫǶǰǮ ǭǦ 

ǦǪǦǵǸǦǼǮȍǦ. 

 
ǎǭǨǫǾǸǦȍǴǸ ǪǦǨǦ ǵǶǫǵǴǶǦǰǮ ǭǦ ǲǫǶǰǮ ǭǦ ǩǶǦǪǫȏǫ ǰǦǵǦǼǮǸǫǸǮ, ǴǱǫǷǳǹǨǦȏǫ ǳǦ ǺǮǳǦǳǷǮǷǰǮǸǫ ǮǳǨǫǷǸǮǼǮǮ Ǯ ǵǴǪǴǧǶǹ- 

ǨǦȏǫ ǳǦ ǸǶǦǳǷǺǫǶǴǸ ǳǦ ǸǫǻǳǴǱǴǩǮȍǦ. ǐǴǳǫǽǳǴ, ǩǮ ǷǹǲǮǶǦ ǸǫǰǴǨǳǮǸǫ ǦǰǸǮǨǳǴǷǸǮ ǵǴǨǶǭǦǳǮ ǷǴ ǴǧǶǦǭǴǨǦǳǮǫǸǴ, ǮǳǺǴǶǲǮ- 

ǶǦȏǫǸǴ Ǯ ȍǦǨǳǦǸǦ ǷǨǫǷǸ ǭǦ ǰǱǮǲǦǸǷǰǮǸǫ ǵǶǴǲǫǳǮ. 

 
ǎǳǺǴǶǲǦǼǮǮǸǫ ǴǵǮǾǦǳǮ ǨǴ ǴǨǴȍ ǽǫǸǨǶǸǮ ǳǦǼǮǴǳǦǱǫǳ ǮǭǨǫǾǸǦȍ ǩǮ ǷǹǲǮǶǦǦǸ ǳǦǵǴǶǮǸǫ ǳǦǵǶǦǨǫǳǮ ǨǴ ǭǫǲȍǦǸǦ ǵǴǨǶǭǦǳǮ 

ǷǴ ǹǵǶǦǨǹǨǦȏǫǸǴ ǷǴ ǰǱǮǲǦǸǷǰǮǸǫ ǵǶǴǲǫǳǮ, ǷǴ ǦǰǼǫǳǸ ǳǦ ǵǫǶǮǴǪǴǸ ǵǴ ǴǧȍǦǨǹǨǦȏǫǸǴ ǳǦ ǸǶǫǸǮǴǸ ǳǦǼǮǴǳǦǱǫǳ ǮǭǨǫǾǸǦȍ 

(ǘǓǎ) ǨǴ 2014 ǩǴǪǮǳǦ. 

 

1.2 ʅʘʮʠʦʥʘʣʥʠ ʦʢʦʣʥʦʩʪʠ 

ǖǫǵǹǧǱǮǰǦ ǗǫǨǫǶǳǦ ǒǦǰǫǪǴǳǮȍǦ ǫ ǲǦǱǦ ǭǫǲȍǦ ǧǫǭ ǮǭǱǫǭ ǳǦ ǲǴǶǫ ǨǴ ǷǶǫǪǮǳǦǸǦ ǳǦ ǇǦǱǰǦǳǷǰǮǴǸ ǕǴǱǹǴǷǸǶǴǨ ǨǴ ƿǹǬǳǦ 

ǋǨǶǴǵǦ, ǷǴ ǨǰǹǵǳǦ ǵǴǨǶǾǮǳǦ ǴǪ 25.713 km2, ǴǪ ǰǴǮ ǶǮǪǴǨǮǸǫ Ǯ ǵǱǦǳǮǳǷǰǮǴǸ ǸǫǶǫǳ ǵǴǰǶǮǨǦǦǸ 79%, ǶǦǲǳǮǳǮǸǫ 19,1%, Ǧ 

ǨǴǪǫǳǮǸǫ ǵǴǨǶǾǮǳǮ ǵǶǮǧǱǮǬǳǴ 1,9%. ʄʘʢʝʜʦʥʠʿʘ ʠʤʘ ʥʘʩʝʣʝʥʠʝ ʦʜ 2.022.547 ʞʠʪʝʣʠ, ʦʜ ʢʦʠ 58% ʞʠʚʝʘʪ ʚʦ ʫʨ- 

ʙʘʥʠ ʩʨʝʜʠʥʠ. ǍǦǵǦǪǳǮǴǸ ǪǫǱ ǳǦ ǭǫǲȍǦǸǦ ǫ ǳǦȍǳǦǷǫǱǫǳ. ǈǴ ǵǴǷǱǫǪǳǮǸǫ ǩǴǪǮǳǮ, ǱǹȈǫǸǴ ǲǮǩǶǮǶǦǦǸ ǨǴ ǩǶǦǪǴǨǮǸǫ ǧǦǶǦȍȑǮ 

ǨǶǦǧǴǸǹǨǦȏǫ. ǕǶǮǧǱǮǬǳǴ 25% ǴǪ ǳǦǷǫǱǫǳǮǫǸǴ ǬǮǨǫǫ ǨǴ ǩǱǦǨǳǮǴǸ ǩǶǦǪ ǗǰǴǵȍǫ, ǰǴȍ ǫ ǨǴ ǷǫǨǫǶǳǮǴǸ ǪǫǱ ǳǦ ǭǫǲȍǦǸǦ. 

 
ǗǫǨǫǶǳǦ ǒǦǰǫǪǴǳǮȍǦ ǷǸǦǳǦ ǳǫǭǦǨǮǷǳǦ ǪǶǬǦǨǦ ǨǴ 1991 ǩǴǪǮǳǦ Ǯ ǧǫǾǫ ǰǱǦǷǮǺǮǼǮǶǦǳǦ ǰǦǰǴ ǰǦǳǪǮǪǦǸ ǭǦ ǋǙ ǨǴ 2005 ǩǴǪǮ- 

ǳǦ. ǘǦǦ ǮǲǦ ǪǫǲǴǰǶǦǸǷǰǮ ǵǴǱǮǸǮǽǰǮ ǷǮǷǸǫǲ. ǓǦǪǨǴǶǫǾǳǦǸǦ ǸǶǩǴǨǮȍǦ ǷǴǽǮǳǹǨǦ ǵǴǨǫȑǫ ǴǪ 90% ǴǪ ǧǶǹǸǴ ǪǴǲǦǾǳǮǴǸ ǵǶǴ- 

ǮǭǨǴǪ (ǇǊǕ), ǾǸǴ ȍǦ ǵǶǦǨǮ ǶǦǳǱǮǨǦ ǳǦ ǳǦǪǨǴǶǫǾǳǮ ǳǦǷǸǦǳǮ. ǓǫǨǶǦǧǴǸǫǳǴǷǸǦ ǳǫǴǪǦǲǳǦ Ƿǫ ǵǴǪǴǧǶǮ ǳǦ ǮǷǸǴǶǮǷǰǮ ǳǮǷǰǴ 

ǳǮǨǴ, ǴǪ 36% ǨǴ 2005 ǩǴǪǮǳǦ ǳǦ 17% ǨǴ 2019 ǩǴǪǮǳǦ. ǔǽǫǰǹǨǦǳǮǴǸ ǬǮǨǴǸǫǳ Ǩǫǰ ǵǶǮ ǶǦȈǦȏǫ ǫ 76,7 ǩǴǪǮǳǮ. ǍǪǶǦǨǷǸǨǫǳǦǸǦ 

ǭǦǾǸǮǸǦ Ƿǫ ǴǧǫǭǧǫǪǹǨǦ ǵǶǫǰǹ ǷǮǷǸǫǲ ǳǦ ǭǪǶǦǨǷǸǨǫǳǮ ǹǷǸǦǳǴǨǮ ǰǴǮ ǶǫǱǦǸǮǨǳǴ ǶǦǲǳǴǲǫǶǳǴ ȍǦ ǵǴǰǶǮǨǦǦǸ ǸǫǶǮǸǴǶǮȍǦǸǦ 

ǳǦ ǭǫǲȍǦǸǦ. ǔǨǦ Ǯǲ ǴǨǴǭǲǴǬǹǨǦ ǳǦ ǴǰǴǱǹ 90% ǴǪ ǳǦǷǫǱǫǳǮǫǸǴ ǪǦ ǪǴǧǮȍǦǸ ǭǪǶǦǨǷǸǨǫǳǮ ǹǷǱǹǩǮ ǭǦ ǵǴǲǦǱǰǹ ǴǪ 30 ǲǮǳǹǸǮ. 

 
ʂʣʠʤʘʪʘ ǨǴ ǗǫǨǫǶǳǦ ǒǦǰǫǪǴǳǮȍǦ ǫ ǶǦǭǳǴǨǮǪǳǦ Ǯ ǫ ǵǴǪ ǨǱǮȍǦǳǮǫ ǳǦ ǗǶǫǪǴǭǫǲǳǴǸǴ ǒǴǶǫ Ǯ ǳǦ ǫǨǶǴǵǷǰǮǴǸ ǰǴǳǸǮǳǫǳǸ ǨǴ 

ǶǦǭǱǮǽǳǦ ǲǫǶǦ. ǓǦȍǨǮǷǴǰǮ ǨǶǫǪǳǴǷǸǮ ǳǦ ǩǴǪǮǾǳǮ ǸǫǲǵǫǶǦǸǹǶǮ ǳǦ ǨǴǭǪǹǻǴǸ Ƿǫ ǭǦǧǫǱǫǬǦǳǮ ǨǴ ǉǫǨǩǫǱǮǷǰǮǴǸ Ǯ ǈǦǱǦǳǪǴǨ- 

ǷǰǮǴǸ ǶǫǩǮǴǳ, ǰǦǪǫ ǾǸǴ ǵǶǴǷǫǽǳǦǸǦ ǨǶǫǪǳǴǷǸ ǫ ǵǴǨǮǷǴǰǦ ǴǪ 14°C. ǓǦȍǷǸǹǪǫǳ ǲǫǷǫǼ ǨǴ ǒǦǰǫǪǴǳǮȍǦ ǫ ȍǦǳǹǦǶǮ, Ǧ ǨǴ ǵǶǴǷǫǰ 

ȍǹǱǮ ǫ ǳǦȍǸǴǵǴǱ ǲǫǷǫǼ. ǓǦȍǨǮǷǴǰǦǸǦ ǸǫǲǵǫǶǦǸǹǶǦ ǴǪ 41,0ÁC ǨǴ ǵǫǶǮǴǪǴǸ ǴǪ 1951 ǪǴ 2021 ǩǴǪǮǳǦ ǫ ǭǦǧǫǱǫǬǦǳǦ ǨǴ 2012 

ǩǴǪǮǳǦ. ǚǶǫǰǨǫǳǼǮȍǦǸǦ ǳǦ ǸǴǵǱǴǸǳǮǸǫ ǧǶǦǳǴǨǮ 2 ǮǷǸǴ ǸǦǰǦ ǫ ǭǩǴǱǫǲǫǳǦ ǴǪ 1987 ǩǴǪǮǳǦ ǳǦǨǦǲǹ. ǎ ǭǦ ǶǦǭǱǮǰǦ ǴǪ ǵǶǨǦǸǦ 
 

1 ǎǭǨǫǾǸǦȍ ǭǦ ǹǧǱǦǬǹǨǦȏǫ ǳǦ ǰǱǮǲǦǸǷǰǮǸǫ ǵǶǴǲǫǳǮ, ȍǹǳǮ 2022 ǩǴǪǮǳǦ 



ǓǆǜǎǔǓǆǑǋǓ ǕǑǆǓ Ǎǆ 
ǐǑǎǒǆǘǗǐǎ ǕǖǔǒǋǓǎ 

10 

 

 

ǵǴǱǴǨǮǳǦ ǳǦ ǵǫǶǮǴǪǴǸ, ǸǴǵǱǴǸǫǳ ǧǶǦǳ ǫ ǭǦǧǫǱǫǬǦǳ ǶǫǽǮǷǮ ǷǫǰǴȍǦ ǩǴǪǮǳǦ ǴǪ 1987 ǩǴǪǮǳǦ. ǘǫǲǵǫǶǦǸǹǶǮǸǫ ǳǦ ǨǴǭǪǹǻǴǸ 

ǨǴ 2020 ǩǴǪǮǳǦ ǨǴ ǖǫǵǹǧǱǮǰǦ Ǘ. ǒǦǰǫǪǴǳǮȍǦ ǵǶǴǪǴǱǬǮȍǦ ǪǦ ǩǮ ǴǪǶǦǭǹǨǦǦǸ ǸǶǫǳǪǴǨǮǸǫ ǳǦ ǭǦǸǴǵǱǹǨǦȏǫ ǳǦ ǵǱǦǳǫǸǦǸǦ, 

ǷǴ ǵǴǭǮǸǮǨǳǦ ǦǳǴǲǦǱǮȍǦ ǴǪ ǳǴǶǲǦǱǦǸǦ. ǕǶǴǷǫǽǳǦǸǦ ǦǳǴǲǦǱǮȍǦ ǳǦ ǸǫǲǵǫǶǦǸǹǶǮǸǫ ǳǦ ǨǴǭǪǹǻǴǸ ǨǴ 2020 ǩǴǪǮǳǦ ǧǫǾǫ 

ǴǪ 0,4ÁC ǪǴ 1,4ÁC ǳǦǪ ǶǫǺǫǶǫǳǸǳǮǴǸ ǵǫǶǮǴǪ 1981-2010 ǩǴǪǮǳǦ. ǆǳǴǲǦǱǮȍǦǸǦ ǳǦ ǷǶǫǪǳǮǸǫ ǲǦǰǷǮǲǦǱǳǮ ǸǫǲǵǫǶǦǸǹǶǮ ǳǦ 

ǨǴǭǪǹǻǴǸ ǨǴ 2020 ǩǴǪǮǳǦ ǧǫǾǫ ǴǪ 0,2ÁC ǪǴ 3,8ÁC ǵǴǨǮǷǴǰǦ ǨǴ ǴǪǳǴǷ ǳǦ ǶǫǺǫǶǫǳǸǳǮǴǸ ǵǫǶǮǴǪ 1981-2010 ǩǴǪǮǳǦ, ǪǴǪǫǰǦ 

ǵǶǴǷǫǽǳǦǸǦ ǦǳǴǲǦǱǮȍǦ ǳǦ ǲǮǳǮǲǦǱǳǮǸǫ ǸǫǲǵǫǶǦǸǹǶǮ ǳǦ ǨǴǭǪǹǻǴǸ ǧǫǾǫ ǴǪ -0,9°C ǪǴ 1,9°C 3. 

 
ǈǶǳǫǬǮǸǫ ǨǴ ǖǫǵǹǧǱǮǰǦ ǗǫǨǫǶǳǦ ǒǦǰǫǪǴǳǮȍǦ Ƿǫ ǳǫǶǦǲǳǴǲǫǶǳǴ ǶǦǷǵǴǶǫǪǫǳǮ. ǈǴ ǒǦǰǫǪǴǳǮȍǦ Ƿǫ ǵǶǮǷǹǸǳǮ ǪǨǦ ǴǷǳǴǨǳǮ 

ǵǱǹǨǮǴǲǫǸǶǮǷǰǮ ǶǫǬǮǲǮ: ǲǫǪǮǸǫǶǦǳǷǰǮ Ǯ ǰǴǳǸǮǳǫǳǸǦǱǫǳ. ǈǴ ǴǧǱǦǷǸǦ ǷǴ ǲǫǪǮǸǫǶǦǳǷǰǮ ǶǫǬǮǲ ǳǦ ǨǶǳǫǬǮ, ǳǴǫǲǨǶǮ, Ǵǰ- 

ǸǴǲǨǶǮ Ǯ ǪǫǰǫǲǨǶǮ Ƿǫ ǲǫǷǫǼǮ ǷǴ ǳǦȍǨǮǷǴǰǴ ǳǮǨǴ ǳǦ ǨǶǳǫǬǮ; ǨǴ ǴǧǱǦǷǸǦ ǷǴ ǰǴǳǸǮǳǫǳǸǦǱǳǦ ǰǱǮǲǦ, ǳǦȍǩǴǱǫǲǴ ǰǴǱǮǽǫǷǸǨǴ 

ǳǦ ǨǶǳǫǬǮ ǮǲǦ ǨǴ ǲǦȍ Ǯ ȍǹǳǮ. 

 
ɹʠʦʜʠʚʝʨʟʠʪʝʪʦʪ ǨǴ ǒǦǰǫǪǴǳǮȍǦ ǫ ǵǴǭǳǦǸ ǵǴ ǷǨǴǫǸǴ ǨǮǪǴǨǳǴ ǧǴǩǦǸǷǸǨǴ Ǯ ǳǮǨǴǸǴ ǳǦ ǫǳǪǫǲǮǭǦǲ, ǾǸǴ ȍǦ ǳǦǩǱǦǷǹǨǦ ǨǦǬ- 

ǳǴǷǸǦ ǳǦ ǭǫǲȍǦǸǦ ǰǦǰǴ ăǬǦǶǮǾǸǫò ǭǦ ǧǮǴǪǮǨǫǶǭǮǸǫǸǴǸ ǨǴ ǋǨǶǴǵǦ. ǎ ǵǴǰǶǦȍ ǳǫȍǭǮǳǦǸǦ ǲǦǱǦ ǵǴǨǶǾǮǳǦ, ǸǦǦ ǵǶǫǸǷǸǦǨǹǨǦ 

ǫǪǫǳ ǴǪ ǳǦȍǨǦǬǳǮǸǫ ǼǫǳǸǶǮ ǨǴ ǋǨǶǴǵǦ, ǷǴ ǶǫǽǮǷǮ 700 ǫǳǪǫǲǮǽǳǮ ǬǮǨǴǸǮǳǷǰǮ ǨǮǪǴǨǮ. ǍǫǲȍǦǸǦ ǮǲǦ ǽǫǸǮǶǮ ǳǦǼǮǴǳǦǱǳǮ 

ǵǦǶǰǴǨǮ ǰǴǮ Ƿǫ ǵǶǮǶǴǪǳǴ Ǯ ǰǹǱǸǹǶǳǴ ǳǦǷǱǫǪǷǸǨǴ. 

 
ǈǴ 2020 ǩǴǪǮǳǦ, ǷǳǦǧǪǹǨǦȏǫǸǴ ǷǴ ʝʥʝʨʛʠʿʘ ǨǴ ǗǫǨǫǶǳǦ ǒǦǰǫǪǴǳǮȍǦ ǪǴǦȈǦ ǴǪ ǳǦǺǸǦǸǦ (39%), ȍǦǩǱǫǳǴǸ (29%) Ǯ ǵǶǮǶǴǪ- 

ǳǮǴǸ ǩǦǷ (11%), Ǧ ǴǷǸǦǸǴǰǴǸ ǩǴ ǷǴǽǮǳǹǨǦǦǸ ǧǮǴǩǴǶǮǨǦǸǦ, ǻǮǪǶǴǼǫǳǸǶǦǱǮǸǫ Ǯ ǴǧǳǴǨǱǮǨǮǸǫ ǮǭǨǴǶǮ ǳǦ ǫǳǫǶǩǮȍǦ. ǕǶǮǶǴǪǫǳ 

ǩǦǷ Ƿǫ ǹǨǫǭǹǨǦ ǴǪ ǖǹǷǮȍǦ. ǗǫǨǫǶǳǦ ǒǦǰǫǪǴǳǮȍǦ ǫ ǵǶǨǦǸǦ ǭǫǲȍǦ ǾǸǴ ǮǭǩǶǦǪǮ ǭǳǦǽǮǸǫǱǳǦ ǵǴǷǸǶǴȍǰǦ ǭǦ ǨǫǸǫǶ ǨǴ ǍǦǵǦǪǫǳ 

ǇǦǱǰǦǳ Ǯ ǮǲǦ ǵǱǦǳǴǨǮ ǭǦ ǪǴǵǴǱǳǮǸǫǱǳǮ ǷǴǱǦǶǳǮ ǚǈ ǰǦǵǦǼǮǸǫǸǮ. 

 

ʀʥʜʫʩʪʨʠʿʘʪʘ ǷǴǽǮǳǹǨǦ 18% ǴǪ ǇǊǕ Ǯ ǫ ǨǦǬǳǦ ǭǦ ǫǰǴǳǴǲǮȍǦǸǦ, ǰǴȍǦ Ƿǫ ǷǴǷǸǴǮ ǴǪ ǵǶǴǮǭǨǴǪǷǸǨǴ (ǻǶǦǳǦ, ǲǫǸǦǱǮ Ǯ ǸǫǰǷǸǮǱ) 

Ǯ ǷǳǦǧǪǹǨǦȏǫ ǷǴ ǫǳǫǶǩǮȍǦ. 

 
ǕǦǸǳǮǴǸ ʪʨʘʥʩʧʦʨʪ ǮǲǦ ǳǦȍǩǴǱǫǲ ǹǪǫǱ ǨǴ ǵǴǸǶǴǾǹǨǦǽǰǦǸǦ ǳǦ ǫǳǫǶǩǮȍǦ (98%) ǮǦǰǴ, ǳǮǨǴǦǸǦ Ƿǫ ǲǦǱǮ ǨǴ ǷǵǴǶǫǪǧǦ ǷǴ 

ǵǶǴǷǫǼǮǸǫ ǨǴ ǋǙ (650 toe ǳǦǷǵǶǴǸǮ 200 toe ǳǦ 1000 ǬǮǸǫǱǮ). ǎǲǦ ǪǴǧǶǴ ǶǦǭǨǮǫǳǦ ǵǦǸǳǦ ǸǶǦǳǷǵǴǶǸǳǦ ǮǳǺǶǦǷǸǶǹǰǸǹǶǦ 

ǰǴȍǦ ǫ ǪǴǲǮǳǦǳǸǫǳ ǳǦǽǮǳ ǳǦ ǸǶǦǳǷǵǴǶǸ. ǋǲǮǷǮǮǸǫ ǴǪ ǬǫǱǫǭǳǮǼǦǸǦ Ƿǫ ǷǰǴǶǴ 0,4% ǴǪ ǷǮǸǫ ǸǶǦǳǷǵǴǶǸǳǮ ǫǲǮǷǮǮ, Ǧ ǴǳǮǫ 

ǴǪ ǪǴǲǦǾǳǦǸǦ ǦǨǮȍǦǼǮȍǦ Ƿǫ ǧǱǮǷǰǹ ǪǴ ǳǹǱǦ. ǋǲǮǷǮǮǸǫ ǴǪ ǸǶǦǳǷǵǴǶǸǴǸ ǧǫǱǫǬǦǸ ǸǶǫǳǪ ǳǦ ǭǩǴǱǫǲǹǨǦȏǫ Ǯ Ƿǫ ǭǦ 26,5% ǵǴ- 

ǨǮǷǴǰǮ ǨǴ 2019 ǩǴǪǮǳǦ ǨǴ ǷǵǴǶǫǪǧǦ ǷǴ 2014 ǩǴǪǮǳǦ. 

 
ɿʝʤʿʦʜʝʣʩʪʚʦʪʦ ǵǶǴǪǴǱǬǹǨǦ ǪǦ ǧǮǪǫ ǰǱǹǽǫǳ ǫǰǴǳǴǲǷǰǮ ǷǫǰǸǴǶ ǨǴ ǗǫǨǫǶǳǦ ǒǦǰǫǪǴǳǮȍǦ, ǮǩǶǦȍȑǮ ǰǱǹǽǳǦ ǹǱǴǩǦ ǨǴ ǷǴ- 

ǼǮȍǦǱǳǦǸǦ Ǯ ǫǰǴǳǴǲǷǰǦǸǦ ǷǸǦǧǮǱǳǴǷǸ ǳǦ ǭǫǲȍǦǸǦ. ǍǫǲȍǴǪǫǱǷǸǨǴǸǴ ǵǶǮǪǴǳǫǷǹǨǦ ǷǴ 10% ǴǪ ǇǊǕ (2017) Ǯ 18% ǴǪ ǨǰǹǵǳǦǸǦ 

ǨǶǦǧǴǸǫǳǴǷǸ. ǗǫǵǦǰ, ǵǶǴǪǹǰǸǮǨǳǴǷǸǦ ǫ ǳǮǷǰǦ, Ǧ ǭǫǲȍǦǸǦ ǫ ǺǶǦǩǲǫǳǸǮǶǦǳǦ. 40% ǴǪ ǴǧǶǦǧǴǸǱǮǨǴǸǴ ǭǫǲȍǮǾǸǫ Ǯ 80% ǴǪ 

ǵǦǷǮǾǸǦǸǦ Ƿǫ ǨǴ ǷǴǵǷǸǨǫǳǴǷǸ ǳǦ ǪǶǬǦǨǦǸǦ, ǵǶǮ ǾǸǴ ǶǫǽǮǷǮ ǫǪǳǦ ǸǶǫǸǮǳǦ ǴǪ ǴǧǶǦǧǴǸǱǮǨǴǸǴ ǭǫǲȍǮǾǸǫ ǫ ǳǦǵǹǾǸǫǳǴ 

ǮǱǮ ǳǫǮǷǰǴǶǮǷǸǫǳǴ. ǎǲǦ ǴǩǶǦǳǮǽǫǳǦ ǲǴǬǳǴǷǸ ǭǦ ǲǦǱǮǸǫ ǷǸǴǵǦǳǷǸǨǫǳǮǼǮ ǪǦ ǵǶǴǮǭǨǫǪǹǨǦǦǸ ǨǴ Ǵǧǫǲ Ǯ ǪǦ ǹǷǨǴȍǦǸ ǳǴǨǮ 

ǮǳǴǨǦǼǮǮ. 

 
ʐʫʤʩʢʘʪʘ ʧʦʢʨʠʚʢʘ ǨǴ ǗǫǨǫǶǳǦ ǒǦǰǫǪǴǳǮȍǦ ǵǴǶǦǷǳǦ ǭǦ ǶǫǽǮǷǮ 5% ǵǴǲǫȈǹ 2010 Ǯ 2018 ǩǴǪǮǳǦ, ǪǴǲǮǳǮǶǦǳǦ ǴǪ ǦǨ- 

ǸǴǻǸǴǳǮ ǨǮǪǴǨǮ ǳǦ ǧǹǰǦ Ǯ ǪǦǧ. 90% ǴǪ ǾǹǲǮǸǫ Ƿǫ ǨǴ ǷǴǵǷǸǨǫǳǴǷǸ ǳǦ ǪǶǬǦǨǦǸǦ; 92% ǴǪ ǳǮǨ ǮǲǦǦǸ ǰǴǲǫǶǼǮȍǦǱǳǦ ǨǶǫǪǳǴǷǸ 

Ƿǫ ȍǦǨǳǴ ǹǵǶǦǨǹǨǦǳǮ, Ǧ ǴǷǸǦǳǦǸǮǸǫ Ƿǫ ǹǵǶǦǨǹǨǦǳǮ ǴǪ ǳǦǼǮǴǳǦǱǳǮ ǵǦǶǰǴǨǮ. ǗǫǽǦǸǦ ǫ ǵǶǫǪǲǫǸ ǳǦ ǪǴǭǨǴǱǫǳǮ ǰǴǱǮǽǮǳǮ Ǯ 

ǵǶǫǸǫǬǳǴ Ƿǫ ǰǴǶǮǷǸǮ ǴǪ ǪǴǲǦǾǳǦǸǦ ǮǳǪǹǷǸǶǮȍǦ. 

 
ʊʫʨʠʩʪʠʯʢʠʦʪ ʩʝʢʪʦʨ ǨǴ ǗǫǨǫǶǳǦ ǒǦǰǫǪǴǳǮȍǦ ǳǫ ǮǩǶǦ ǭǳǦǽǦȍǳǦ ǹǱǴǩǦ ǨǴ ǫǰǴǳǴǲǮȍǦǸǦ; ǷǫǵǦǰ, ǳǫǴǪǦǲǳǫǾǳǦǸǦ ǨǱǦǪǮǳǦ 

ǦǰǼǮȍǦ ǲǹ ǪǦǪǫ ǵǴǩǴǱǫǲ ǵǶǮǴǶǮǸǫǸ. ǘǹǶǮǷǸǮǽǰǮǴǸ ǷǫǰǸǴǶ ǨǰǱǹǽǹǨǦ ǭǮǲǷǰǮ ǷǵǴǶǸǴǨǮ, ǨǮǳǴ, ǵǱǦǳǮǳǦǶǫȏǫ, ǮǷǸǴǶǮȍǦ Ǯ 

ǰǹǱǸǹǶǦ. 64% ǴǪ ǸǹǶǮǷǸǮǸǫ Ƿǫ ǷǸǶǦǳǷǰǮ Ǯ Ƿǫ ǭǩǴǱǫǲǫǳǮ ǭǦ 7% ǨǴ 2020 ǩǴǪǮǳǦ ǨǴ ǴǪǳǴǷ ǳǦ ǵǶǫǸǻǴǪǳǦǸǦ ǩǴǪǮǳǦ. 

 
1.3 ʅʘʮʠʦʥʘʣʥʘ ʧʦʣʠʪʠʢʘ ʠ ʠʥʩʪʠʪʫʮʠʦʥʘʣʥʘ ʨʘʤʢʘ 
ʟʘ ʢʣʠʤʘʪʩʢʠ ʧʨʦʤʝʥʠ 

 
ǕǴǱǮǸǮǰǦǸǦ ǭǦ ǰǱǮǲǦǸǷǰǮ ǵǶǴǲǫǳǮ ǭǦ ǗǫǨǫǶǳǦ ǒǦǰǫǪǴǳǮȍǦ ǫ ǨǰǱǹǽǫǳǦ ǨǴ ǓǦǼǮǴǳǦǱǳǦǸǦ ǷǸǶǦǸǫǩǮȍǦ ǭǦ ǴǪǶǬǱǮǨ ǶǦǭǨǴȍ 

(2010) Ǯ ǈǸǴǶǮǴǸ ǳǦǼǮǴǳǦǱǫǳ ǦǰǼǮǴǳǫǳ ǵǱǦǳ ǭǦ ǬǮǨǴǸǳǦ ǷǶǫǪǮǳǦ (2006 ǩǴǪǮǳǦ). ǕǴǰǴǳǰǶǫǸǳǴ, ǨǴ 2020 ǩǴǪǮǳǦ ǧǫǾǫ 

ǶǦǭǨǮǫǳǦ ǗǸǶǦǸǫǩǮȍǦǸǦ ǭǦ ǶǦǭǨǴȍ ǳǦ ǫǳǫǶǩǫǸǮǰǦǸǦ Ǯ ǩǮ ǨǰǱǹǽǹǨǦ ǭǦǰǴǳǮǸǫ Ǯ ǶǫǩǹǱǦǸǮǨǮǸǫ ǵǴǨǶǭǦǳǮ ǷǴ ǰǱǮǲǦǸǷǰǮǸǫ ǵǶǴ- 

ǲǫǳǮ Ǯ ǳǹǪǮ ǭǧǮǶ ǳǦ ǦǲǧǮǼǮǴǭǳǮ Ǯ ǷǵǫǼǮǺǮǽǳǮ ǳǹǲǫǶǮǽǰǮ ǼǫǱǮ ǭǦ 2040 ǩǴǪǮǳǦ, ǷǱǫǪǫȍȑǮ ȍǦ ǵǦǸǫǰǦǸǦ ǳǦ ǵǴǱǮǸǮǰǦǸǦ ǳǦ 

ǋǙ ǭǦ ǰǱǮǲǦǸǷǰǮ ǵǶǴǲǫǳǮ. ǈǴ ǳǫǦ Ƿǫ ǳǦǨǫǪǫǳǮ ǾǫǷǸ ǷǸǶǦǸǫǾǰǮ ǼǫǱǮ, ǨǰǱǹǽǹǨǦȍȑǮ ǫǳǫǶǩǫǸǷǰǦ ǫǺǮǰǦǷǳǴǷǸ, ǫǳǫǶǩǫǸǷǰǦ 

ǧǫǭǧǫǪǳǴǷǸ Ǯ ǪǫǰǦǶǧǴǳǮǭǦǼǮȍǦ. 

 
ǈǱǦǪǦǸǦ ǵǴǸǨǶǪǮ ǪǫǰǦ ǵǱǦǳǮǶǦ ǪǦ ǩǴ ǷǵǶǴǨǫǪǫ ǳǦȍǦǲǧǮǼǮǴǭǳǴǸǴ, ǭǫǱǫǳǴ ǷǼǫǳǦǶǮǴ, ǰǴǫ ǨǰǱǹǽǹǨǦ ǼǫǱǴǷǳǴ ǮǷǺǶǱǦȏǫ ǳǦ 

ȍǦǩǱǫǳǴǸ ǪǴ 2040 ǩǴǪǮǳǦ. ǊǴǵǴǱǳǮǸǫǱǳǴ, 45% ǴǪ ǨǰǹǵǳǴǸǴ ǵǶǴǮǭǨǴǪǷǸǨǴ ǳǦ ǫǳǫǶǩǮȍǦ ǧǮ ǪǴǦȈǦǱǴ ǴǪ ǴǧǳǴǨǱǮǨǮ ǮǭǨǴǶǮ. 



ǓǆǜǎǔǓǆǑǋǓ ǕǑǆǓ Ǎǆ 
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11 

 

 

ǗǸǶǦǸǫǩǮȍǦǸǦ ǵǶǫǪǨǮǪǹǨǦ ǵǴǷǸǫǵǫǳǴ ǹǰǮǳǹǨǦȏǫ ǳǦ ȍǦǩǱǫǳǴǸ ǪǴ 2025 ǩǴǪǮǳǦ, ǾǸǴ ȑǫ ȍǦ ǳǦǵǶǦǨǮ ǗǫǨǫǶǳǦ ǒǦǰǫǪǴǳǮȍǦ 

ǵǶǨǦǸǦ ǭǫǲȍǦ ǳǦ ǍǦǵǦǪǫǳ ǇǦǱǰǦǳ ǰǴȍǦ ǵǴǷǸǦǨǮ ǰǴǳǰǶǫǸǳǦ ǼǫǱ ǪǦ ȍǦ ǫǱǮǲǮǳǮǶǦ ǫǳǫǶǩǮȍǦǸǦ ǴǪ ȍǦǩǱǫǳ ǵǶǫǪ 2030 ǩǴǪǮǳǦ. 

ǗǸǶǦǸǫǩǮȍǦǸǦ ǮǷǸǴ ǸǦǰǦ ǵǶǫǪǨǮǪǹǨǦ ǷǴǱǦǶǳǮǸǫ Ǯ ǨǫǸǫǶǳǮǸǫ ǫǱǫǰǸǶǦǳǮ ǪǦ ǧǮǪǦǸ ǳǦȍǧǶǭǴǶǦǷǸǫǽǰǮǸǫ ǸǫǻǳǴǱǴǩǮǮ ǭǦ ǵǶǴ- 

ǮǭǨǴǪǷǸǨǴ ǳǦ ǫǱǫǰǸǶǮǽǳǦ ǫǳǫǶǩǮȍǦ. 

 

ǕǶǮǫǲǴǸ ǨǴ ǋǨǶǴǵǷǰǦǸǦ ǙǳǮȍǦ ǫ ǵǶǮǴǶǮǸǫǸ ǭǦ ǖǫǵǹǧǱǮǰǦ ǗǫǨǫǶǳǦ ǒǦǰǫǪǴǳǮȍǦ. ǈǴ ǵǶǴǼǫǷǴǸ ǳǦ ǹǷǴǩǱǦǷǹǨǦȏǫ ǳǦ ǭǦǰǴǳǴ- 

ǪǦǨǷǸǨǴǸǴ ǭǦ ǬǮǨǴǸǳǦ ǷǶǫǪǮǳǦ ǳǦ ǭǫǲȍǦǸǦ ǷǴ Acquis Communautaire ʥʘ ɽʋ, ǪǴǳǫǷǫǳǮ Ƿǫ ǳǴǨǮ ǭǦǰǴǳǮ. ǐǦǰǴ ǪǫǱ ǴǪ ǨǭǦǫǲ- 

ǳǮǸǫ ǳǦǵǴǶǮ ǭǦǫǪǳǴ ǷǴ ǋǙ, ǳǦǼǮǴǳǦǱǳǮǸǫ ǮǳǷǸǮǸǹǼǮǮ ǵǴǪǩǴǸǨǮȍǦ Ǯ ǹǷǨǴǮȍǦ ăǊǴǱǩǴǶǴǽǳǦ ǷǸǶǦǸǫǩǮȍǦ Ǯ ǍǦǰǴǳ ǭǦ ǰǱǮǲǦǸǷǰǦ 

ǦǰǼǮȍǦò ǭǦ ǪǦ Ƿǫ ǨǴǷǵǴǷǸǦǨǮ ǷǫǴǵǺǦǸǳǦ ǵǶǦǨǳǦ Ǯ ǪǴǱǩǴǶǴǽǳǦ ǷǸǶǦǸǫǾǰǦ ǶǦǲǰǦ. 

 
ǒǮǳǮǷǸǫǶǷǸǨǴǸǴ ʟʘ ʞʠʚʦʪʥʘ ʩʨʝʜʠʥʘ ʠ ʧʨʦʩʪʦʨʥʦ ʧʣʘʥʠʨʘˁʝ (ʄɾʉʇʇ) ǫ ǰǱǹǽǳǴǸǴ ǨǱǦǪǮǳǴ ǸǫǱǴ ǴǪǩǴǨǴǶǳǴ ǭǦ ǶǦǭ- 

ǨǴȍ ǳǦ ǵǴǱǮǸǮǰǮǸǫ ǭǦ ǰǱǮǲǦǸǷǰǮ ǵǶǴǲǫǳǮ. ǒǌǗǕǕ ǫ ǳǦǭǳǦǽǫǳǴ ǰǦǰǴ ʅʘʮʠʦʥʘʣʥʘ ʬʦʢʫʩʥʘ ʪʦʯʢʘ ʥʘ UNFCCC Ǯ ǳǦǭǳǦ- 

ǽǫǳ ǳǦǼǮǴǳǦǱǫǳ ǴǶǩǦǳ ǭǦ ǷǵǶǴǨǫǪǹǨǦȏǫ ǳǦ ǕǶǴǸǴǰǴǱǴǸ ǴǪ ǐȍǴǸǴ. ǔǪ ʄʠʥʠʩʪʝʨʩʪʚʦʪʦ ʟʘ ʪʨʫʜ ʠ ʩʦʮʠʿʘʣʥʘ ʧʦʣʠʪʠʢʘ 

ǧǫǾǫ ǳǴǲǮǳǮǶǦǳǦ ǜǫǳǸǶǦǱǳǦǸǦ ǸǴǽǰǦ ǳǦ UNFCCC ǭǦ ǶǴǪǴǨǮ Ǯ ǰǱǮǲǦǸǷǰǮ ǵǶǴǲǫǳǮ. ǊǴǵǴǱǳǮǸǫǱǳǴ, ǈǱǦǪǦǸǦ ǺǴǶǲǮǶǦǾǫ 

ʅʘʮʠʦʥʘʣʝʥ ʢʦʤʠʪʝʪ ʟʘ ʢʣʠʤʘʪʩʢʠ ʧʨʦʤʝʥʠ (ǓǐǐǕ) ǷǴǷǸǦǨǫǳ ǴǪ ǵǶǫǸǷǸǦǨǳǮǼǮ ǳǦ ǷǮǸǫ ǶǫǱǫǨǦǳǸǳǮ ǽǮǳǮǸǫǱǮ ǰǦǰǴ 

ǵǦǶǸǮǼǮǵǦǸǮǨǳǦ ǵǱǦǸǺǴǶǲǦ ǽǮȍǦ ǼǫǱ ǫ ǪǦ ǴǧǫǭǧǫǪǮ ǵǴǪǪǶǾǰǦ Ǯ ǳǦǷǴǰǮ ǳǦ ǨǮǷǴǰǴ ǳǮǨǴ ǭǦ ǷǫǨǰǹǵǳǮǸǫ ǵǴǱǮǸǮǰǮ ǭǦ ǰǱǮ- 

ǲǦǸǷǰǮ ǵǶǴǲǫǳǮ ǨǴ ǭǫǲȍǦǸǦ. 

 
ǕǶǦǾǦȏǦǸǦ ǭǦ ǰǱǮǲǦǸǷǰǮǸǫ ǵǶǴǲǫǳǮ Ƿǫ ǨǩǶǦǪǫǳǮ ǨǴ ǍǦǰǴǳǴǸ ǭǦ ǬǮǨǴǸǳǦ ǷǶǫǪǮǳǦ, ǨǰǱǹǽǹǨǦȍȑǮ ǪǫǸǦǱǮ ǭǦ ǵǴǪǩǴǸǴǨǰǦ 

ǳǦ ǮǳǨǫǳǸǦǶǮ ǳǦ ǫǲǮǷǮǮǸǫ ǳǦ ǷǸǦǰǱǫǳǮǽǰǮ ǩǦǷǴǨǮ, ǰǦǰǴ Ǯ ǦǰǼǮǴǳǫǳ ǵǱǦǳ ǭǦ ǲǫǶǰǮ Ǯ ǦǰǸǮǨǳǴǷǸǮ ǭǦ ǳǦǲǦǱǹǨǦȏǫ ǳǦ ǭǩǴ- 

ǱǫǲǹǨǦȏǫǸǴ ǳǦ ǫǲǮǷǮǮǸǫ ǳǦ ǷǸǦǰǱǫǳǮǽǰǮ ǩǦǷǴǨǮ Ǯ ǭǦ ǹǧǱǦǬǹǨǦȏǫ ǳǦ ǳǫǩǦǸǮǨǳǮǸǫ ǨǱǮȍǦǳǮȍǦ ǴǪ ǰǱǮǲǦǸǷǰǮǸǫ ǵǶǴǲǫǳǮ. 

 
ǕǶǨǮǴǸ, ǨǸǴǶǮǴǸ Ǯ ǸǶǫǸǮǴǸ ǳǦǼǮǴǳǦǱǫǳ ǮǭǨǫǾǸǦȍ ǭǦ ǰǱǮǲǦǸǷǰǮ ǵǶǴǲǫǳǮ ǧǫǦ ǹǷǨǴǫǳǮ ǴǪ ǈǱǦǪǦǸǦ ǳǦ ǗǫǨǫǶǳǦ ǒǦǰǫǪǴǳǮȍǦ 

Ǯ ǪǴǷǸǦǨǫǳǮ ǪǴ ǗǫǰǶǫǸǦǶǮȍǦǸǴǸ ǳǦ UNFCCC ǨǴ 2003, 2008 Ǯ 2014 ǩǴǪǮǳǦ ǷǴǴǪǨǫǸǳǴ. ǘǮǫ Ǯ̀ ǩǮ ǮǷǸǦǰǳǹǨǦǦǸ ǳǦ ǲǫȈǹǳǦǶǴǪ- 

ǳǦǸǦ ǭǦǫǪǳǮǼǦ ǽǫǰǴǶǮǸǫ ǾǸǴ ǭǫǲȍǦǸǦ ǩǮ ǵǶǫǭǫǲǦ ǰǴǳ ǨǰǱǹǽǹǨǦȏǫ ǳǦ ǵǶǦǾǦȏǦǸǦ ǭǦ ǰǱǮǲǦǸǷǰǮǸǫ ǵǶǴǲǫǳǮ ǨǴ ǵǴǱǮǸǮǰǮǸǫ 

Ǯ ǵǶǴǼǫǷǮǸǫ. ǔǨǴȍ ǽǫǸǨǶǸ ǳǦǼǮǴǳǦǱǫǳ ǮǭǨǫǾǸǦȍ (Ǔǎ4) ǵǶǫǸǷǸǦǨǹǨǦ ǪǴǵǴǱǳǮǸǫǱǫǳ ǽǫǰǴǶ ǳǦǵǶǫǪ ǨǴ ǵǶǴǼǫǷǴǸ. 

 
ǊǴǵǴǱǳǮǸǫǱǳǴ, ǧǫǦ ǷǵǶǴǨǫǪǫǳǮ ǸǶǮ ǧǮǫǳǦǱǳǮ ǦǬǹǶǮǶǦǳǮ ǮǭǨǫǾǸǦǮ (BURs) (ǵǴǷǱǫǪǳǮǴǸ ǨǴ 2021 ǩǴǪǮǳǦ) ǭǦ ǪǦ Ƿǫ ǳǦǪǴ- 

ǵǴǱǳǦǸ ǳǦǴǪǮǸǫ Ǯ ǵǶǫǵǴǶǦǰǮǸǫ ǴǪ ǓǦǼǮǴǳǦǱǳǮǸǫ ǮǭǨǫǾǸǦǮ, ǰǦǰǴ Ǯ ǶǫǭǹǱǸǦǸǮǸǫ ǴǪ ǸǫǰǴǨǳǮǸǫ ǰǴǲǵǱǫǲǫǳǸǦǶǳǮ ǵǶǴǫǰǸǮ 

ǨǴ ǭǫǲȍǦǸǦ. 

 

1.4 ʅʘʮʠʦʥʘʣʝʥ ʠʥʚʝʥʪʘʨ ʥʘ ʩʪʘʢʣʝʥʠʯʢʠ ʛʘʩʦʚʠ 

ǇǶǴȍǰǮǸǫ ǵǴǪǴǱǹ (ǨǰǹǵǳǮ ǫǲǮǷǮǮ Ǯ ǴǸǷǸǶǦǳǹǨǦȏǦ ǵǴ ǷǫǰǸǴǶǮ) ǩǮ ǵǶǮǰǦǬǹǨǦǦǸ ǸǶǫǳǪǴǨǮǸǫ ǨǴ ǫǲǮǷǮǮǸǫ Ǯ ǴǸǷǸǶǦǳǹ- 

ǨǦȏǫǸǴ ǳǦ ǷǸǦǰǱǫǳǮǽǰǮ ǩǦǷǴǨǮ ǭǦ ǵǫǶǮǴǪǴǸ 1990ð2019 ǩǴǪǮǳǦ. ǔǨǮǫ ǸǶǫǳǪǴǨǮ Ƿǫ ǶǦǭǨǮǫǳǮ ǴǪ ǦǬǹǶǮǶǦǳǮǴǸ ǮǳǨǫǳǸǦǶ 

ǳǦ ǫǲǮǷǮǮǸǫ ǳǦ ǷǸǦǰǱǫǳǮǽǰǮ ǩǦǷǴǨǮ ǨǴ ǗǫǨǫǶǳǦ ǒǦǰǫǪǴǳǮȍǦ ǭǦ 2017-2019 ǩǴǪǮǳǦ. ǓǦȍǭǳǦǽǦȍǳǴ ǹǽǫǷǸǨǴ ǨǴ ǫǲǮǷǮǮǸǫ 

ǮǲǦ ǫǳǫǶǩǫǸǷǰǮǴǸ ǷǫǰǸǴǶ, ǷǴ 75,4% ǨǴ 2019 ǩǴǪǮǳǦ, ǵǴǸǴǦ ǭǫǲȍǴǪǫǱǷǸǨǴǸǴ (ǧǫǭ ǷǫǰǸǴǶǴǸ ǭǦ ǾǹǲǦǶǷǸǨǴ Ǯ ǪǶǹǩǦ ǳǦǲǫǳǦ ǳǦ 

ǭǫǲȍǮǾǸǫǸǴ) ǷǴ 12,1%, ǮǳǪǹǷǸǶǮǷǰǮ ǵǶǴǼǫǷǮ Ǯ ǹǵǴǸǶǫǧǦ ǳǦ ǵǶǴǮǭǨǴǪǮ (IPPU) ǷǴ 6,8% Ǯ ǷǫǰǸǴǶǴǸ ǭǦ ǴǸǵǦǪ ǷǴ 5,6% ǹǽǫǷǸǨǴ. 

 
ǆǩǶǫǩǦǸǳǮǸǫ ǫǲǮǷǮǮ Ǯ ǴǸǷǸǶǦǳǹǨǦȏǫ ǳǦ ǷǸǦǰǱǫǳǮǽǰǮ ǩǦǷǴǨǮ (ǳǫǸǴ ǫǲǮǷǮǮ) ǨǴ 2019 ǩǴǪǮǳǦ Ƿǫ ǵǶǴǼǫǳǹǨǦǦǸ ǳǦ 12.902 Gg 

CO2 -eq (ǨǰǱǹǽǹǨǦȍȑǮ ǩǴ ǷǫǰǸǴǶǴǸ ǭǦ ǾǹǲǦǶǷǸǨǴ Ǯ ǪǶǹǩǦ ǳǦǲǫǳǦ ǳǦ ǭǫǲȍǮǾǸǫǸǴ). ǘǦǧǫǱǦǸǦ 11 ǩǮ ǵǶǮǰǦǬǹǨǦ ǨǶǫǲǫǳǷǰǮǸǫ 

ǷǫǶǮǮ ǳǦ ǫǲǮǷǮǮ Ǯ ǴǸǷǸǶǦǳǹǨǦȏǦ (ǪǦǪǫǳǮ ǨǴ Gg CO2 -eq) ǴǪ 1990 ǪǴ 2019 ǩǴǪǮǳǦ. ǎǲǦ ǭǳǦǽǮǸǫǱǳǮ ǺǱǹǰǸǹǦǼǮǮ ǨǴ ǳǫǸǴ 

ǫǲǮǷǮǮǸǫ ǨǴ 2000, 2007, 2012, 2017 Ǯ 2019 ǩǴǪǮǳǦ, ǰǦǪǫ ǾǸǴ ǲǴǬǫ ǪǦ Ƿǫ ǭǦǧǫǱǫǬǦǸ ǭǩǴǱǫǲǫǳǮ ǫǲǮǷǮǮ ǨǴ ǷǫǰǸǴǶǴǸ ǭǦ 

ǾǹǲǦǶǷǸǨǴ Ǯ ǪǶǹǩǦ ǳǦǲǫǳǦ ǳǦ ǭǫǲȍǮǾǸǫǸǴ (ǳǦǲǫǷǸǴ ǴǸǷǸǶǦǳǹǨǦȏǫ) ǵǴǶǦǪǮ ǭǦǷǮǱǫǳǮǸǫ ǾǹǲǷǰǮ ǵǴǬǦǶǮ/ ǵǴǬǦǶǮ. ǓǫǸǴ 

ǫǲǮǷǮǮǸǫ ǳǦ ǷǸǦǰǱǫǳǮǽǰǮ ǩǦǷǴǨǮ ǨǴ 2019 ǩǴǪǮǳǦ Ƿǫ ǭǩǴǱǫǲǫǳǮ ǭǦ 18,7% ǨǴ ǷǵǴǶǫǪǧǦ ǷǴ 1990 ǩǴǪǮǳǦ, ǮǱǮ 48,2% ǨǴ ǴǪǳǴǷ 

ǳǦ 2016 ǩǴǪǮǳǦ, ǩǱǦǨǳǴ ǵǴǶǦǪǮ ǸǴǦ ǾǸǴ ǳǦǲǫǷǸǴ ǪǦ Ƿǫ ǵǶǴǽǮǷǸǹǨǦǦǸ, ǫǲǮǷǮǮǸǫ Ƿǫ ǵǴȍǦǨǹǨǦǦǸ ǨǴ ǾǹǲǦǶǷǰǮǴǸ ǷǫǰǸǴǶ. 

ǗǫǵǦǰ, ǨǴ ǵǴǷǱǫǪǳǮǨǫ ǩǴǪǮǳǮ, ǲǦǱǮ ǨǦǶǮȍǦǼǮǮ ǨǴ ǫǲǮǷǮǮǸǫ Ƿǫ ǭǦǧǫǱǫǬǱǮǨǮ ǭǦ ǪǶǹǩǮǸǫ ǷǫǰǸǴǶǮ, ǴǧȍǦǷǳǫǸǮ ǵǴǨǫȑǫ ǨǴ 

ǷǱǫǪǳǮǸǫ ǵǴǩǱǦǨȍǦ ǭǦ ǷǫǰǴȍ ǷǫǰǸǴǶ. 
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ʊʘʙʝʣʘ 1-1: ɽʤʠʩʠʠ ʠ ʦʪʩʪʨʘʥʫʚʘˁʝ ʥʘ ʩʪʘʢʣʝʥʠʯʢʠ ʛʘʩʦʚʠ ʧʦ ʩʝʢʪʦʨʠ (ʚʦ Gg CO2 -eq) 
 

ʉʝʢʪʦʨ 
1990 
ʛʦʜʠʥʘ 

2000 
ʛʦʜʠʥʘ 

2005 
ʛʦʜʠʥʘ 

2014 
ʛʦʜʠʥʘ 

2015 
ʛʦʜʠʥʘ 

2016 
ʛʦʜʠʥʘ 

2017 
ʛʦʜʠʥʘ 

2018 
ʛʦʜʠʥʘ 

2019 
ʛʦʜʠʥʘ 

ɽʥʝʨʛʠʿʘ 9.608 9.744 9.247 8.045 7.697 7.447 7.964 7.430 8.501 

ʀʥʜʫʩʪʨʠʩʢʠ ʧʨʦʮʝʩʠ ʠ 
ʫʧʦʪʨʝʙʘ ʥʘ ʧʨʦʠʟʚʦʜʠ 

932 888 862 836 734 768 588 651 763 

ɿʝʤʿʦʜʝʣʩʪʚʦ (ʙʝʟ 
ʩʝʢʪʦʨʦʪ ʟʘ ʰʫʤʘʨʩʪʚʦ 
ʠ ʜʨʫʛʘ ʥʘʤʝʥʘ ʥʘ 
ʟʝʤʿʠʰʪʝʪʦ) 

 
1.468 

 
1.244 

 
1.203 

 
1.127 

 
1.164 

 
1.203 

 
1.755 

 
1.704 

 
1.368 

ʉʝʢʪʦʨ ʟʘ ʰʫʤʘʨʩʪʚʦ 
ʠ ʜʨʫʛʘ ʥʘʤʝʥʘ ʥʘ 
ʟʝʤʿʠʰʪʝʪʦ 

 
-1.546 

 
10.056 

 
-2.028 

 
-3.252 

 
-890 

 
-1.321 

 
1.360 

 
-1.763 

 
1.634 

ʆʪʧʘʜ 407 413 435 574 595 607 611 622 635 

ɺʢʫʧʥʦ (ʩʦ ʩʝʢʪʦʨʦʪ 
ʟʘ ʰʫʤʘʨʩʪʚʦ ʠ ʜʨʫʛʘ 
ʥʘʤʝʥʘ ʥʘ ʟʝʤʿʠʰʪʝʪʦ) ï 
ʅʝʪʦ ʝʤʠʩʠʠ 

 
10.870 

 
22.346 

 
9.719 

 
7.330 

 
9.299 

 
8.704 

 
12.278 

 
8.644 

 
12.902 

ɺʢʫʧʥʦ (ʙʝʟ ʩʝʢʪʦʨʦʪ 
ʟʘ ʰʫʤʘʨʩʪʚʦ ʠ ʜʨʫʛʘ 
ʥʘʤʝʥʘ ʥʘ ʟʝʤʿʠʰʪʝʪʦ) 

 
12.415 

 
12.290 

 
11.747 

 
10.582 

 
10.190 

 
10.024 

 
10.918 

 
10.407 

 
11.268 

Ǉǫǭ ǪǦ Ƿǫ ǭǫǲǦǸ ǵǶǫǪǨǮǪ ǫǲǮǷǮǮǸǫ ǴǪ ǷǫǰǸǴǶǴǸ ǭǦ ǾǹǲǦǶǷǸǨǴ Ǯ ǪǶǹǩǦ ǳǦǲǫǳǦ ǳǦ ǭǫǲȍǮǾǸǫǸǴ, ǨǰǹǵǳǮǸǫ ǫǲǮǷǮǮ ǳǦ ǷǸǦ- 

ǰǱǫǳǮǽǰǮ ǩǦǷǴǨǮ ǨǴ 2019 ǩǴǪǮǳǦ ǮǭǳǫǷǹǨǦǦǸ 11.268 Gg CO2 -eq, ǾǸǴ ǫ ǳǦǲǦǱǹǨǦȏǫ ǭǦ 9,2% ǨǴ ǷǵǴǶǫǪǧǦ ǷǴ 1990 ǩǴǪǮǳǦ. 

ǉǫǳǫǶǦǱǳǴ, ǴǪ 2012 ǩǴǪǮǳǦ, ǮǲǦ ǸǶǫǳǪ ǳǦ ǳǦǲǦǱǹǨǦȏǫ ǳǦ ǫǲǮǷǮǮǸǫ, ǪǴǷǸǮǩǳǹǨǦȍȑǮ ǳǦȍǳǮǷǰǴ ǳǮǨǴ ǴǪ 10.024 Gg CO2 -eq 

ǨǴ 2016 ǩǴǪǮǳǦ, Ǯ ǵǴǰǶǦȍ ǲǦǱǮǸǫ ǨǦǶǮȍǦǼǮǮ ǨǴ 2017 Ǯ 2019 ǩǴǪǮǳǦ, ǵǴǶǦǪǮ ǭǩǴǱǫǲǫǳǴǸǴ ǪǴǲǦǾǳǴ ǵǶǴǮǭǨǴǪǷǸǨǴ ǳǦ ǫǱǫǰ- 

ǸǶǮǽǳǦ ǫǳǫǶǩǮȍǦ. 

 

 

 
ʉʣʠʢʘ 1-1. ɺʢʫʧʥʠ ʝʤʠʩʠʠ ʥʘ ʩʪʘʢʣʝʥʠʯʢʠ ʛʘʩʦʚʠ ʧʦ ʩʝʢʪʦʨʠ, ʩʦ ʠʩʢʣʫʯʦʢ ʥʘ ʩʝʢʪʦʨʦʪ ʟʘ ʰʫʤʘʨʩʪʚʦ ʠ ʜʨʫʛʘ ʥʘʤʝʥʘ ʥʘ 
ʟʝʤʿʠʰʪʝʪʦ (ʚʦ Gg CO2 -eq) 
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1.5 ʇʨʦʝʢʮʠʠ ʥʘ ʩʪʘʢʣʝʥʠʯʢʠ ʛʘʩʦʚʠ ʠ ʤʝʨʢʠ ʟʘ ʫʙʣʘʞʫʚʘˁʝ 

ǗǫǨǫǶǳǦ ǒǦǰǫǪǴǳǮȍǦ Ƿǫ ǴǧǨǶǭǦ ǪǦ ǩǮ ǳǦǲǦǱǮ ǫǲǮǷǮǮǸǫ ǳǦ ǷǸǦǰǱǫǳǮǽǰǮ ǩǦǷǴǨǮ ǭǦ 51% ǪǴ 2030 ǩǴǪǮǳǦ (ǨǴ ǷǵǴǶǫǪǧǦ ǷǴ 

ǶǫǺǫǶǫǳǸǳǦǸǦ 1990 ǩǴǪǮǳǦ) ǰǦǰǴ ǪǫǱ ǴǪ ǳǫȍǭǮǳǦǸǦ ǼǫǱ ǭǦ ǹǧǱǦǬǹǨǦȏǫ ǵǶǫǰǹ ǳǫȍǭǮǳǮǴǸ ǓǔǕ. ǚǴǰǹǷǴǸ ǳǦ ǲǦǰǫǪǴǳǷǰǮǴǸ 

ǓǔǕ ǫ ǳǦ ǵǴǱǮǸǮǰǮǸǫ Ǯ ǲǫǶǰǮǸǫ ǭǦ ǹǧǱǦǬǹǨǦȏǫ ǰǴǮ ǨǴǪǦǸ ǰǴǳ ǳǦǲǦǱǹǨǦȏǫ ǳǦ ǫǲǮǷǮǮǸǫ ǳǦ ǷǸǦǰǱǫǳǮǽǰǮ ǩǦǷǴǨǮ, Ǧ ǴǷǴ- 

ǧǫǳǴ ǰǴǳ ǫǲǮǷǮǮǸǫ ǳǦ CO2 ǴǪ ǷǴǩǴǶǹǨǦȏǫǸǴ ǳǦ ǺǴǷǮǱǳǮǸǫ ǩǴǶǮǨǦ ǾǸǴ ǵǴǰǶǮǨǦ ǶǫǽǮǷǮ 80% ǴǪ ǨǰǹǵǳǮǸǫ ǫǲǮǷǮǮ ǳǦ ǷǸǦ- 

ǰǱǫǳǮǽǰǮ ǩǦǷǴǨǮ ǨǴ ǭǫǲȍǦǸǦ. ǗǱǫǪǳǮǨǫ ǷǫǰǸǴǶǮ ǪǴǲǮǳǮǶǦǦǸ ǨǴ ǫǲǮǷǮǮǸǫ: ǷǳǦǧǪǹǨǦȏǫ ǷǴ ǫǳǫǶǩǮȍǦ, ǭǩǶǦǪǮ Ǯ ǸǶǦǳǷǵǴǶǸ. 

 
ǍǦ ǪǦ Ƿǫ ǵǶǴǼǫǳǮ ǵǴǸǫǳǼǮȍǦǱǴǸ ǭǦ ǹǧǱǦǬǹǨǦȏǫ ǳǦ ǴǪǶǫǪǫǳǮ ǲǫǶǰǮ Ǯ ǵǴǱǮǸǮǰǮ, ǲǴǪǫǱǮǶǦǳǮ Ƿǫ ǷǮǸǫ ǷǫǰǸǴǶǮ ǵǶǮǭǳǦǸǮ 

ǴǪ ǲǫǸǴǪǴǱǴǩǮȍǦǸǦ ǳǦ ǒǫȈǹǨǱǦǪǮǳǮǴǸ ǵǦǳǫǱ ǭǦ ǰǱǮǲǦǸǷǰǮ ǵǶǴǲǫǳǮ (ǒǕǐǕ): ǫǳǫǶǩǮȍǦ, ǮǳǪǹǷǸǶǮǷǰǮ ǵǶǴǼǫǷǮ Ǯ ǹǵǴǸǶǫǧǦ 

ǳǦ ǵǶǴǮǭǨǴǪǮ, ǭǫǲȍǴǪǫǱǷǸǨǴ, ǾǹǲǦǶǷǸǨǴ Ǯ ǪǶǹǩǦ ǳǦǲǫǳǦ ǳǦ ǭǫǲȍǮǾǸǫ Ǯ ǴǸǵǦǪ. ǕǶǴǫǰǼǮǮǸǫ ǳǦ ǷǸǦǰǱǫǳǮǽǰǮ ǩǦǷǴǨǮ Ƿǫ 

ǮǭǶǦǧǴǸǫǳǮ ǷǵǴǶǫǪ ǽǫǸǮǶǮ ǷǼǫǳǦǶǮȍǦ: ǷǼǫǳǦǶǮǴ ʙʝʟ ʤʝʨʢʠ (WOM),  ǷǴ ʧʦʩʪʦʝʯʢʠ ʤʝʨʢʠ (WEM),  ʩʦ ʜʦʧʦʣʥʠʪʝʣʥʘ 

ʤʝʨʢʘ (WAM) Ǯ ǷǴ ǵǶǴǾǮǶǫǳǮ ǲǫǶǰǮ (e-WAM). 

 
ǖǫǭǮǲǫǸǴ ǳǦ ǨǴǴǧǮǽǦǫǳǴǸǴ ǷǼǫǳǦǶǮǴǸǴ WOM ǵǴǰǦǬǹǨǦ: 

 
· ǈǰǹǵǳǮǸǫ ǫǲǮǷǮǮ ǳǦ ǷǸǦǰǱǫǳǮǽǰǮ ǩǦǷǴǨǮ ǴǪ ǷǮǸǫ ǷǫǰǸǴǶǮ Ƿǫ ǴǽǫǰǹǨǦ ǪǦ Ƿǫ ǭǩǴǱǫǲǦǸ ǭǦ 37,3% ǨǴ 2040 ǩǴǪǮǳǦ ǨǴ 

ǷǵǴǶǫǪǧǦ ǷǴ 1990 ǩǴǪǮǳǦ, ǮǱǮ ǭǦ 64,7% ǨǴ ǷǵǴǶǫǪǧǦ ǷǴ 2005 ǩǴǪǮǳǦ, ǪǴǷǸǮǩǳǹǨǦȍȑǮ 16.844 Gg CO2-eq ǨǴ 2040 ǩǴǪǮǳǦ. 

 
· Ǉǫǭ ǷǫǰǸǴǶǴǸ ǭǦ ǾǹǲǦǶǷǸǨǴ Ǯ ǪǶǹǩǦ ǳǦǲǫǳǦ ǳǦ ǭǫǲȍǮǾǸǫǸǴ, ǴǨǴȍ ǵǴǶǦǷǸ ǫ ǹǾǸǫ ǵǴǪǶǦǲǦǸǮǽǫǳ, ǴǪǳǴǷǳǴ 57,7% ǨǴ 2040 

ǩǴǪǮǳǦ ǨǴ ǴǪǳǴǷ ǳǦ 1990 ǩǴǪǮǳǦ. 

 
· ǓǦȍǩǴǱǫǲ ǪǫǱ ǫ ǴǪ ǫǳǫǶǩǫǸǷǰǮǴǸ ǷǫǰǸǴǶ, ǰǴȍ ǨǴ 2040 ǩǴǪǮǳǦ ǩǴ ǭǩǴǱǫǲǹǨǦ ǹǽǫǷǸǨǴǸǴ ǪǴ 81%. 

 
· ǓǦȍǧǶǭǴ ǶǦǷǸǫǽǰǮ ǷǫǰǸǴǶ ǨǴ ǴǪǳǴǷ ǳǦ ǫǲǮǷǮǮǸǫ ǫ ǷǫǰǸǴǶǴǸ ǭǦ ǴǸǵǦǪ, ǰǦǪǫ ǾǸǴ ǫǲǮǷǮǮǸǫ ǨǴ 2040 ǩǴǪǮǳǦ Ƿǫ 2,25 ǵǦǸǮ 

ǵǴǩǴǱǫǲǮ ǴǸǰǴǱǰǹ ǨǴ 1990 ǩǴǪǮǳǦ. 

 
· ǋǪǮǳǷǸǨǫǳǮǴǸ ǷǫǰǸǴǶ ǰǴȍ ǩǮ ǦǵǷǴǶǧǮǶǦ ǫǲǮǷǮǮǸǫ ǳǦ CO2 (ǮǲǦ ǳǫǩǦǸǮǨǳǮ ǫǲǮǷǮǮ) ǫ ǷǫǰǸǴǶǴǸ ǾǹǲǦǶǷǸǨǴ Ǯ ǪǶǹǩǦ 

ǳǦǲǫǳǦ ǳǦ ǭǫǲȍǮǾǸǫǸǴ, Ǧ ǰǴǱǮǽǮǳǦǸǦ ǳǦ ǦǵǷǴǶǧǮǶǦǳǮ ǫǲǮǷǮǮ ǫ ǭǩǴǱǫǲǫǳǦ ǨǴ 2040 ǩǴǪǮǳǦ ǨǴ ǴǪǳǴǷ ǳǦ 1990 Ǯ 2005 

ǩǴǪǮǳǦ, ǳǴ ǫ ǳǦǲǦǱǫǳǦ ǭǦ 13% ǨǴ ǴǪǳǴǷ ǳǦ 2016 ǩǴǪǮǳǦ. 

 
ǒǫǸǴǪǴǱǴǩǮȍǦǸǦ ǳǦ ǒǕǐǕ ǳǫ ǩǮ ǨǰǱǹǽǹǨǦ ǫǲǮǷǮǮǸǫ ǴǪ ǹǨǴǭ ǳǦ ǫǱǫǰǸǶǮǽǳǦ ǫǳǫǶǩǮȍǦ, ǰǦǰǴ Ǯ ǴǪ ǲǫȈǹǳǦǶǴǪǳǦǸǦ ǦǨǮȍǦǼǮȍǦ. 

ǍǦ ǪǦ Ƿǫ ǷǵǴǶǫǪǦǸ ǶǫǭǹǱǸǦǸǮǸǫ ǴǪ ǮǳǨǫǳǸǦǶǴǸ ǳǦ ǒǦǰǫǪǴǳǮȍǦ ǷǴ ǶǫǭǹǱǸǦǸǮǸǫ ǴǪ ǪǶǹǩǮǸǫ ǭǫǲȍǮ, Ƿǫ ǵǶǫǭǫǳǸǮǶǦǳǮ Ǯ ǹǨǴǭǴǸ 

ǳǦ ǫǱǫǰǸǶǮǽǳǦ ǫǳǫǶǩǮȍǦ Ǯ ǲǫȈǹǳǦǶǴǪǳǦǸǦ ǦǨǮȍǦǼǮȍǦ (ǒǋǒǔ). ǐǴǶǮǷǸǫȍȑǮ ǩǴ ǴǨǴȍ ǵǶǮǷǸǦǵ, ǨǴ 2040 ǩǴǪǮǳǦ ǫǲǮǷǮǮǸǫ ǳǦ 

ǷǸǦǰǱǫǳǮǽǰǮ ǩǦǷǴǨǮ Ƿǫ ǭǩǴǱǫǲǹǨǦǦǸ ǭǦ 30,8% ǨǴ ǷǵǴǶǫǪǧǦ ǷǴ 1990 ǩǴǪǮǳǦ. ǖǦǭǱǮǰǦǸǦ ǵǴǲǫȈǹ ǴǨǮǫ ǪǨǦ ǵǶǮǷǸǦǵǦ ǩǱǦǨǳǴ 

Ƿǫ ǪǴǱǬǮ ǳǦ ǹǨǴǭǴǸ ǳǦ ǫǱǫǰǸǶǮǽǳǦ ǫǳǫǶǩǮȍǦ, ǾǸǴ ǨǴ ǵǶǮǷǸǦǵǴǸ ǳǦ ǒǕǐǕ ǩǮ ǳǦǲǦǱǹǨǦ ǫǲǮǷǮǮǸǫ ǳǦ ǷǸǦǰǱǫǳǮǽǰǮ ǩǦǷǴǨǮ. 

 
ʉʣʠʢʘ 1-2. ʉʧʦʨʝʜʙʘ ʥʘ ʚʢʫʧʥʠʪʝ ʝʤʠʩʠʠ ʥʘ ʩʪʘʢʣʝʥʠʯʢʠ 
ʛʘʩʦʚʠ ʦʜ ʩʠʪʝ ʩʝʢʪʦʨʠ ʚʦ ʩʮʝʥʘʨʠʿʘʪʘ WOM, WEM, WAM ʠ 
e-WAM, 2030 ʛʦʜʠʥʘ [Gg CO2 -eq] 

ʉʣʠʢʘ 1-3. ʉʧʦʨʝʜʙʘ ʥʘ ʚʢʫʧʥʠʪʝ ʝʤʠʩʠʠ ʥʘ ʩʪʘʢʣʝʥʠʯʢʠ 
ʛʘʩʦʚʠ ʦʜ ʩʠʪʝ ʩʝʢʪʦʨʠ ʙʝʟ MEMO ʚʦ ʩʮʝʥʘʨʠʿʘʪʘ WOM, 
WEM, WAM ʠ e-WAM, 2030 ʛʦʜʠʥʘ [Gg CO2 -eq] 
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ǖǫǭǮǲǫǸǴ ǳǦ ǷǼǫǳǦǶǮǴǸǴ WAM ǵǴǰǦǬǹǨǦ: 

 
· ǨǰǹǵǳǮǸǫ ǵǶǴǫǰǸǮǶǦǳǮ ǫǲǮǷǮǮ Ǯ ǴǸǷǸǶǦǳǹǨǦȏǫ ǳǦ ǷǸǦǰǱǫǳǮǽǰǮ ǩǦǷǴǨǮ ǨǴ 2030 ǩǴǪǮǳǦ Ƿǫ 6.059 Ǯ 3.854 Gg CO2-eq,  

ǷǴǴǪǨǫǸǳǴ, ǮǱǮ ǳǫǸǴ-ǫǲǮǷǮǮǸǫ Ƿǫ ǵǶǴǼǫǳǹǨǦǦǸ ǳǦ 2.204 Gg CO2-eq.  ǔǨǦ ǫ ǳǦǲǦǱǹǨǦȏǫ ǴǪ 82% ǨǴ 2030 ǩǴǪǮǳǦ, ǨǴ 

ǷǵǴǶǫǪǧǦ ǷǴ ǳǮǨǴǸǴ ǴǪ 1990 ǩǴǪǮǳǦ. 

 
· ǈǴ ǷǵǴǶǫǪǧǦ ǷǴ ǷǼǫǳǦǶǮǴǸǴ WEM, ǨǴ ǷǼǫǳǦǶǮǴǸǴ WAM ǮǲǦ 65% ǳǦǲǦǱǹǨǦȏǫ ǳǦ ǳǫǸǴ-ǫǲǮǷǮǮǸǫ ǨǴ 2030 ǩǴǪǮǳǦ. 

 
· ǖǦǭǱǮǰǮǸǫ ǵǴǲǫȈǹ ǷǼǫǳǦǶǮȍǦǸǦ WEM Ǯ WAM Ƿǫ ǪǴǱǬǦǸ ǳǦ ǫǳǫǶǩǫǸǷǰǮǴǸ ǷǫǰǸǴǶ (ǍǦǧǫǱǫǾǰǦ: ǷǫǰǸǴǶǴǸ ǭǦ ǾǹǲǦǶǷǸǨǴ 

Ǯ ǪǶǹǩǦ ǳǦǲǫǳǦ ǳǦ ǭǫǲȍǮǾǸǫǸǴ Ǯ ǷǫǰǸǴǶǴǸ ǭǦ ǴǸǵǦǪ Ƿǫ ǮǷǸǮ ǨǴ ǪǨǫǸǫ ǷǼǫǳǦǶǮȍǦ), ǩǱǦǨǳǴ ǴǪ ǵǶǴǮǭǨǴǪǷǸǨǴǸǴ ǳǦ ǫǱǫǰ- 

ǸǶǮǽǳǦ ǫǳǫǶǩǮȍǦ Ǯ ǸǴǵǱǮǳǦ (73% ǴǪ ǶǦǭǱǮǰǦǸǦ ǵǴǲǫȈǹ ǳǫǸǴ-ǫǲǮǷǮǮǸǫ ǨǴ ǷǼǫǳǦǶǮȍǦǸǦ). 

 
ʉʣʠʢʘ 1-4. ɽʤʠʩʠʠ ʠ ʦʪʩʪʨʘʥʫʚʘˁʝ ʥʘ ʩʪʘʢʣʝʥʠʯʢʠ ʛʘ- 
ʩʦʚʠ (ʥʝʪʦ-ʝʤʠʩʠʠ) ʧʦ ʩʝʢʪʦʨʠ ʚʦ WAM (ʚʦ Gg CO2 -eq) 

ʉʣʠʢʘ 1-5. ʈʘʟʣʠʢʘ ʧʦʤʝʺʫ ʝʤʠʩʠʠʪʝ ʠ ʦʪʩʪʨʘʥʫʚʘˁʝʪʦ ʥʘ 
ʩʪʘʢʣʝʥʠʯʢʠ ʛʘʩʦʚʠ ʚʦ WEM ʠ WAM ʩʮʝʥʘʨʠʦ (ʚʦ Gg CO2 -eq) 

 

 

   
 

 

   

ʀʟʚʦʨ: ǓǦǼǮǴǳǦǱǫǳ ǮǭǨǫǾǸǦȍ ǭǦ ǹǧǱǦǬǹǨǦȏǫ ǳǦ ǷǸǦǰǱǫǳǮǽǰǮ ǩǦǷǴǨǮ ǵǴǪ ǸǶǫǸǮǴǸ BUR, ǶǫǭǹǱǸǦǸǮ ǴǪ MARKAL 
ǴǪ ǗǸǶǦǸǫǩǮȍǦǸǦ ǭǦ ǶǦǭǨǴȍ ǳǦ ǫǳǫǶǩǫǸǮǰǦǸǦ ǪǴ 2040 ǩǴǪǮǳǦ, ǦǳǦǱǮǭǦ ǳǦ ǵǶǴǫǰǸǳǮǴǸ ǸǮǲ 

 
ǆǰǸǮǨǳǴǷǸǮǸǫ ǭǦ ǹǧǱǦǬǹǨǦȏǫ ǪǫǺǮǳǮǶǦǳǮ ǴǪ ǗǫǨǫǶǳǦ ǒǦǰǫǪǴǳǮȍǦ ǪǴ 2030 ǩǴǪǮǳǦ ǨǰǱǹǽǹǨǦǦǸ: 

 
· ʇʨʦʠʟʚʦʜʩʪʚʦ ʥʘ ʝʥʝʨʛʠʿʘ: (i) ǓǦǲǦǱǹǨǦȏǫ ǳǦ ǭǦǩǹǧǮǸǫ ǳǦ ǲǶǫǬǦǸǦ; (ii) ǉǴǱǫǲǮ ǻǮǪǶǴǼǫǳǸǶǦǱǮ; (iii) ǔǧǳǴǨǱǮǨǮ Ǯǭ- 

ǨǴǶǮ ǳǦ ǫǳǫǶǩǮȍǦ ǧǫǭ ǷǸǮǲǹǱǦǼǮǮ; (iv)  ǗǴǱǦǶǳǮ ǰǶǴǨǳǮ ǼǫǳǸǶǦǱǮ; (v) ǗǸǮǲǹǱǦǼǮȍǦ ǷǴ ǵǴǨǱǦǷǸǫǳǦ ǸǦǶǮǺǦ, (vi)  ǖǦǭǨǴȍ 

ǳǦ ǵǦǭǦǶǴǸ ǳǦ ǧǮǴǩǴǶǮǨǦ 

 
· ɽʥʝʨʛʝʪʩʢʘ ʝʬʠʢʘʩʥʦʩʪ: (i) ʀʩʬʨʣʘˁʝ ʥʘ ǮǳǰǦǳǪǫǷǼǫǳǸǳǮ ǷǨǫǸǱǦ (ii) ǕǴǪǴǧǶǹǨǦȏǫ ǳǦ ǹǱǮǽǳǴǸǴ ǴǷǨǫǸǱǹǨǦȏǫ ǨǴ 

ǴǵǾǸǮǳǮǸǫ; (iii) ǊǴǩǶǦǪǧǦ ǳǦ ǵǴǷǸǴǫǽǰǮ ǭǩǶǦǪǮ; (iv) ǍǩǴǱǫǲǫǳǦ ǹǵǴǸǶǫǧǦ ǳǦ ǸǴǵǱǮǳǷǰǮ ǵǹǲǵǮ; (v) ǋǱǫǰǸǶǦǳǮ ǴǪ ǧǮǴ- 

ǲǦǷǦ (vi)  ǗǴǳǽǫǨǮ ǸǫǶǲǦǱǳǮ ǰǴǱǫǰǸǴǶǮ (vii)  ǎǭǩǶǦǪǧǦ ǳǦ ǳǴǨǮ ǭǩǶǦǪǮ Ǯ ǵǦǷǮǨǳǮ ǭǩǶǦǪǮ 

 
· ʊʨʘʥʩʧʦʨʪʝʥ ʩʝʢʪʦʨ: (i) ǍǩǴǱǫǲǫǳǴ ǰǴǶǮǷǸǫȏǫ ǳǦ ǬǫǱǫǭǳǮǼǦǸǦ (ii) ǋǱǫǰǸǶǮǺǮǰǦǼǮȍǦ ǳǦ ǸǶǦǳǷǵǴǶǸǴǸ (iii) ǓǦǵǶǫǪǳǦ 

ǲǴǧǮǱǳǴǷǸ 

 
· ɿʝʤʿʦʜʝʣʩʢʠ ʩʝʢʪʦʨ: (i)  ǓǦǲǦǱǫǳǦ ǫǳǸǫǶǮǽǳǦ ǺǫǶǲǫǳǸǦǼǮȍǦ ǰǦȍ ǰǶǦǨǮǸǫ (ii)  ǙǵǶǦǨǹǨǦȏǫ ǷǴ ȈǹǧǶǮǨǴ. 

 
· ʅʘʤʝʥʘ ʥʘ ʟʝʤʿʠʰʪʝʪʦ, ʧʨʦʤʝʥʘ ʥʘ ʥʘʤʝʥʘʪʘ ʥʘ ʟʝʤʿʠʰʪʝʪʦ ʠ ʰʫʤʘʨʩʪʚʦ (LULUCF): (i) ǎǳǸǫǩǶǮǶǦǳǴ ǹǵǶǦǨǹ- 

ǨǦȏǫ ǷǴ ǾǹǲǷǰǮ ǵǴǬǦǶǮ; (ii)  ǕǴǾǹǲǹǨǦȏǫ (iii)  ǕǶǴǲǫǳǦ ǳǦ ǳǦǲǫǳǦǸǦ ǳǦ ǭǫǲȍǮǾǸǫǸǴ ǳǦ ǵǴǱǷǰǮ ǰǹǱǸǹǶǮ ǳǦǪ 15% ǵǦǪ 

(iv)  ǇǮǴ-ȍǦǩǱǫǳ (v) ǚǴǸǴǨǴǱǸǦǮǽǳǴ ǳǦǨǴǪǳǹǨǦȏǫ. 

 
· ʉʝʢʪʦʨ ʟʘ ʦʪʧʘʜ: (i)  ǕǦǱǫȏǫ ǳǦ ǪǫǵǴǳǮǷǰǮ ǩǦǷ (ii)  ǕǴǪǴǧǶǫǳǴ ǹǵǶǦǨǹǨǦȏǫ ǷǴ ǴǸǵǦǪǴǸ Ǯ ǲǦǸǫǶǮȍǦǱǮǸǫ 
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1.6 ʂʣʠʤʘʪʩʢʘ ʨʘʥʣʠʚʦʩʪ ʠ ʤʝʨʢʠ ʟʘ ʘʜʘʧʪʘʮʠʿʘ 

ǖǫǭǹǱǸǦǸǮǸǫ ǴǪ ǰǱǮǲǦǸǷǰǮǸǫ ǵǶǴǫǰǼǮǮ ǵǴǰǦǬǹǨǦǦǸ ǪǫǰǦ ǗǫǨǫǶǳǦ ǒǦǰǫǪǴǳǮȍǦ ȑǫ ǮǲǦ ǵǴǸǴǵǱǦ Ǯ ǵǴǷǹǨǦ ǰǱǮǲǦ ǪǴ 2050 

ǩǴǪǮǳǦ, ǷǴ ǭǩǴǱǫǲǹǨǦȏǫ ǳǦ ǸǴǵǱǮǸǫ ǸǫǲǵǫǶǦǸǹǶǳǮ ǫǰǷǸǶǫǲǮ Ǯ ǳǦǲǦǱǹǨǦȏǫ ǳǦ ǱǦǪǳǮǸǫ ǸǫǲǵǫǶǦǸǹǶǳǮ ǫǰǷǸǶǫǲǮ. ǎ ǵǴ- 

ǰǶǦȍ ǵǶǴǫǰǼǮǮǸǫ ǭǦ ǵǴǷǹǨǮ ǹǷǱǴǨǮ, Ƿǫ ǴǽǫǰǹǨǦ ǭǩǴǱǫǲǹǨǦȏǫ ǳǦ ǫǰǷǸǶǫǲǳǮǸǫ ǨǶǳǫǬǮ, ǾǸǴ ȑǫ ǶǫǭǹǱǸǮǶǦ ǷǴ ǭǩǴǱǫǲǫǳ 

ǶǮǭǮǰ ǴǪ ǵǴǶǴȍǳǮ ǵǴǵǱǦǨǮ. ǈǴ ǱǫǸǳǮǴǸ ǵǫǶǮǴǪ Ƿǫ ǵǶǫǪǨǮǪǹǨǦ ǭǩǴǱǫǲǹǨǦȏǫ ǳǦ ǧǶǴȍǴǸ ǳǦ ǵǴǷǱǫǪǴǨǦǸǫǱǳǮ ǷǹǾǳǮ ǪǫǳǴǨǮ 

ǾǸǴ ȑǫ ǪǴǨǫǪǫ ǪǴ ǵǴǽǫǷǸǮ ǷǹǾǮ. Ǘǫ ǴǽǫǰǹǨǦ ǪǦ Ƿǫ ǵǴǲǫǷǸǮ Ǯ ǨǫǩǫǸǦǸǮǨǳǦǸǦ ǷǫǭǴǳǦ, ǾǸǴ ȑǫ ǶǫǭǹǱǸǮǶǦ ǷǴ ǵǴǪǴǱǩǦ ǨǫǩǫǸǦ- 

ǸǮǨǳǦ ǷǫǭǴǳǦ. ǐǱǮǲǦǸǷǰǮǸǫ ǵǶǴǫǰǼǮǮ ǵǴǰǦǬǹǨǦǦǸ ǪǫǰǦ ǴǨǮǫ ǰǱǮǲǦǸǷǰǮ ǫǰǷǸǶǫǲǮ, ǨǰǱǹǽǹǨǦȍȑǮ ǷǹǾǮ, ǵǴǵǱǦǨǮ Ǯ ǸǴǵǱǴǸǳǮ 

ǧǶǦǳǴǨǮ, ȑǫ Ƿǫ ǭǩǴǱǫǲǦǸ ǵǴ ǺǶǫǰǨǫǳǼǮȍǦ Ǯ ǩǴǱǫǲǮǳǦ ǨǴ ǮǪǳǮǳǦ. 

 
ǓǦǧȎǹǪǹǨǦȏǦǸǦ ǳǦ ǰǱǮǲǦǸǷǰǮǸǫ ǵǶǴǲǫǳǮ ǨǴ ǗǫǨǫǶǳǦ ǒǦǰǫǪǴǳǮȍǦ ǶǫǩǮǷǸǶǮǶǦǳǮ ǴǪ ǷǶǫǪǮǳǦǸǦ ǳǦ 20-ǸǮǴǸ Ǩǫǰ ǨǰǱǹǽǹǨǦǦǸ: 

· ǍǩǴǱǫǲǹǨǦȏǦǸǦ ǳǦ ǵǶǴǷǫǽǳǦǸǦ ǩǴǪǮǾǳǦ ǸǫǲǵǫǶǦǸǹǶǦ ǨǴ ǷǵǴǶǫǪǧǦ ǷǴ ǵǫǶǮǴǪǴǸ ǴǪ 1961 ǪǴ 1990 ǩǴǪǮǳǦ Ƿǫ ǪǨǮǬǦǸ ǴǪ 

0,2°C ǪǴ 0,5°C.  

· ǒǫȈǹ ǪǫǷǫǸǸǫ ǳǦȍǸǴǵǱǮ ǩǴǪǮǳǮ ǭǦ ǵǫǶǮǴǪǴǸ 1951-2012, ǨǰǱǹǽǫǳǮ Ƿǫ ǵǫǸ ǴǪ ǵǴǷǱǫǪǳǮǸǫ ǾǫǷǸ ǩǴǪǮǳǮ (2007, 2008, 2009, 

2010 Ǯ 2012 ǩǴǪǮǳǦ). 

· ǓǦǧȎǹǪǹǨǦȏǦǸǦ ǳǦ ǨǶǳǫǬǮǸǫ ǵǴǰǦǬǦǦ ǴǵǾǸ ǸǶǫǳǪ ǳǦ ǳǦǲǦǱǹǨǦȏǫ ǳǦ ǨǶǳǫǬǮǸǫ. 

· ǓǦȍǩǴǱǫǲǦ ǺǶǫǰǨǫǳǼǮȍǦ ǳǦ ǸǴǵǱǴǸǳǮ ǧǶǦǳǴǨǮ ǮǲǦ ǨǴ ǵǴǷǱǫǪǳǮǸǫ ǪǫǷǫǸ ǩǴǪǮǳǮ, ǷǴ ǳǦȍǲǳǴǩǹ ǵǴȍǦǨǮ ǳǦ ǳǦȍǩǴǱǫǲ ǧǶǴȍ 

ǷǸǦǳǮǼǮ ǨǴ 2012 Ǯ 2007 ǩǴǪǮǳǦ. 

 
ǗǫǨǫǶǳǦ ǒǦǰǫǪǴǳǮȍǦ ǫ ǴǷǴǧǫǳǴ ǶǦǳǱǮǨǦ ǳǦ ǰǱǮǲǦǸǷǰǮǸǫ ǵǶǴǲǫǳǮ Ǯ ǨǦǶǮȍǦǧǮǱǳǴǷǸ, ǰǦǰǴ Ǯ ǫǰǷǸǶǫǲǳǮ ǰǱǮǲǦǸǷǰǮ ǳǦǷǸǦ- 

ǳǮ. ǓǦȍǭǦǩǶǴǭǫǳǮ ǷǫǰǸǴǶǮ Ƿǫ ǨǴǪǴǷǸǴǵǦǳǷǸǨǴǸǴ, ǭǫǲȍǴǪǫǱǷǸǨǴǸǴ (ǶǦǷǸǮǸǫǱǳǴ ǵǶǴǮǭǨǴǪǷǸǨǴ, ǵǴǽǨǦ Ǯ ǷǸǴǽǦǶǷǸǨǴ), Ǿǹ- 

ǲǦǶǷǸǨǴǸǴ Ǯ ǧǮǴǪǮǨǫǶǭǮǸǫǸǴǸ. ǗǫǨǫǶǳǦ ǒǦǰǫǪǴǳǮȍǦ ȍǦ ǵǶǫǵǴǭǳǦǨǦ ǵǴǸǶǫǧǦǸǦ ǭǦ ǷǵǶǦǨǹǨǦȏǫ ǷǴ ǫǺǫǰǸǮǸǫ ǴǪ ǰǱǮǲǦǸǷǰǮ- 

Ǹǫ ǵǶǴǲǫǳǮ ǵǶǫǰǹ ǵǶǴǲǴǨǮǶǦȏǫ ǫǺǫǰǸǮǨǳǮ ǲǫǶǰǮ ǭǦ ǦǪǦǵǸǦǼǮȍǦ ǭǦ ǰǱǹǽǳǮǸǫ ǶǦǳǱǮǨǮ ǷǫǰǸǴǶǮ. ǖǫǭǮǲǫǸǴ ǳǦ ǦǳǦǱǮǭǦǸǦ 

ǳǦ ǶǦǳǱǮǨǴǷǸǦ Ǯ ǵǶǫǪǱǴǬǫǳǮǸǫ ǲǫǶǰǮ ǭǦ ǦǪǦǵǸǦǼǮȍǦ ǵǴ ǷǫǰǸǴǶǮ ǨǰǱǹǽǹǨǦ: 

 
· ɺʦʜʦʩʪʦʧʘʥʩʪʚʦ: ǈǴ ǩǴǪǮǳǮǸǫ ǳǦ ǮǳǸǫǳǭǮǨǳǴ ǰǴǶǮǷǸǫȏǫ ǳǦ ǨǴǪǦǸǦ, WEI (ǮǳǪǫǰǷ ǳǦ ǮǷǰǴǶǮǷǸǫǳǴǷǸ ǳǦ ǨǴǪǦ) Ǯǭ- 

ǳǫǷǹǨǦǾǫ ǴǰǴǱǹ 20%, Ǧ ǨǴ ǵǫǶǮǴǪǮ ǳǦ ǾǵǮǼ, ǰǦǰǴ Ǯ ǨǴ 2012 ǩǴǪǮǳǦ, ǪǴ 35%. ǗǴ ǳǦǨǴǪǳǹǨǦȏǫ ǳǦ ǵǴǲǦǱǰǹ ǴǪ 10% ǴǪ 

ǭǫǲȍǴǪǫǱǷǰǴǸǴ ǭǫǲȍǮǾǸǫ Ǯ ǰǱǮǲǦǸǷǰǮ ǵǶǴǲǫǳǮ ǰǴǮ ǵǶǫǪǮǭǨǮǰǹǨǦǦǸ ǵǴǽǫǷǸǮ Ǯ ǵǴǮǳǸǫǳǭǮǨǳǮ ǸǴǵǱǴǸǳǮ ǧǶǦǳǴǨǮ Ǯ 

ǷǹǾǮ, ǲǴǬǫ ǪǦ Ƿǫ ǴǽǫǰǹǨǦǦǸ ǭǦǩǹǧǮ ǨǴ ǭǫǲȍǴǪǫǱǷǰǴǸǴ ǵǶǴǮǭǨǴǪǷǸǨǴ. 

 
· ʐʫʤʘʨʩʪʚʦ: ǒǦǰǫǪǴǳǷǰǮǴǸ ǾǹǲǦǶǷǰǮ ǷǫǰǸǴǶ ȑǫ Ƿǫ ǷǴǴǽǮ ǷǴ ǵǴǩǴǱǫǲǦ ǷǲǶǸǳǴǷǸ ǳǦ ǪǶǨȍǦǸǦ ǴǪ ǳǦǫǭǪǦ ǳǦ ǮǳǷǫǰǸǮ 

Ǯ ǩǦǧǮ, ǵǴǩǴǱǫǲ ǧǶǴȍ ǪǫǳǴǨǮ ǳǦ ǵǴǶǴǫǳ ǪǴǬǪ Ǯ ǵǴǨǫȑǫ ǾǹǲǷǰǮ ǵǴǬǦǶǮ. ǘǶǫǳǪǴǨǮǸǫ ǳǦ ǾǹǲǷǰǮǸǫ ǵǴǬǦǶǮ Ƿǫ Ƿǲǫ- 

ǳǮȍǦ, ǷǴ ǷǰǶǦǸǹǨǦȏǫ ǳǦ ǵǫǶǮǴǪǴǸ ǵǴǲǫȈǹ ǪǨǦ ǷǫǶǮǴǭǳǮ ǵǴǬǦǶǮ. ǈǴ 2018 ǩǴǪǮǳǦ, ǦǰǸǮǨǳǴǷǸǮǸǫ ǭǦ ǷǸǴǵǦǳǮǷǹǨǦȏǫ ǷǴ 

ǾǹǲǮǸǫ ǧǫǦ ǭǳǦǽǮǸǫǱǳǴ ǵǶǫǰǮǳǦǸǮ ǵǴǶǦǪǮ ǴǧǮǱǳǮǸǫ ǪǫǳǴǨǮ ǳǦ ǪǴǬǪ, ǾǸǴ ǩǴ ǳǦǶǹǾǮ ǵǶǴǮǭǨǴǪǷǸǨǴǸǴ ǳǦ ǪǶǨǴ. ǈǴ 

ǱǫǸǳǮǴǸ ǵǫǶǮǴǪ 2019 ǩǴǪǮǳǦ, ǩǴǱǫǲ ǪǫǱ ǴǪ ǮǭǨǴǶǮǸǫ ǨǴ ǾǹǲǷǰǮǴǸ ǵǶǫǪǫǱ ǨǴ ǾǸǮǵǷǰǮǴǸ ǶǫǩǮǴǳ ǵǶǫǷǹǾǮȍǦ. ǔǨǦ ǧǫǾǫ 

ǵǶǮǪǶǹǬǫǳǴ ǷǴ ǷǮǱǫǳ ǳǦǵǦǪ ǳǦ ǩǦǧǮ Ǯ ǮǳǷǫǰǸǮ. ǒǫǶǰǮǸǫ ǭǦ ǦǪǦǵǸǦǼǮȍǦ ǨǰǱǹǽǹǨǦǦǸ ǩǶǦǪǫȏǫ ǰǦǵǦǼǮǸǫǸǮ, ǹǵǶǦǨǹǨǦȏǫ 

ǷǴ ǾǹǲǮǸǫ Ǯ ǭǫǲȍǮǾǸǦǸǦ Ǯ ǲǴǳǮǸǴǶǮǳǩ. 

 
· ɿʝʤʿʦʜʝʣʩʪʚʦ: ǗǹǾǦǸǦ Ƿǫ ǷǱǹǽǹǨǦ ǶǫǽǮǷǮ ǷǫǰǴȍǦ ǷǫǭǴǳǦ ǨǴ ǵǴǨǫȑǫǸǴ ǭǫǲȍǴǪǫǱǷǰǮ ǴǧǱǦǷǸǮ ǨǴ ǗǫǨǫǶǳǦ ǒǦǰǫǪǴǳǮȍǦ 

Ǯ Ƿǫ ǵǶǫǪǨǮǪǹǨǦ ǪǦ ǧǮǪǫ ǵǴǸǫǾǰǦ ǷǴ ǰǱǮǲǦǸǷǰǮǸǫ ǵǶǴǲǫǳǮ, ǾǸǴ ǪǴǵǴǱǳǮǸǫǱǳǴ ȑǫ ǩǴ ǳǦǲǦǱǮ ǵǶǮǳǴǷǴǸ ǳǦ ǭǫǲȍǴǪǫǱ- 

ǷǰǮǸǫ ǰǹǱǸǹǶǮ. ǋǰǷǸǶǫǲǳǮǸǫ ǨǶǳǫǬǮ ǵǶǫǪǮǭǨǮǰǹǨǦǦǸ ǳǮǷǰǴǵǶǴǵǹǷǸǱǮǨǮ ǵǴǽǨǮ ǪǦ ǷǸǦǳǦǸ ǳǦǸǴǵǫǳǮ ǷǴ ǨǴǪǦ, ǹǳǮǾǸǹ- 

ǨǦȍȑǮ ǩǮ ǽǹǨǷǸǨǮǸǫǱǳǮǸǫ ǰǹǱǸǹǶǮ. ǓǦǨǴǪǳǹǨǦȏǫǸǴ ǫ ǵǶǮǴǶǮǸǫǸǳǴ ǰǦǰǴ ǫǪǳǦ ǴǪ ǳǦȍǪǴǧǶǮǸǫ ǴǵǼǮǮ ǭǦ ǦǪǦǵǸǦǼǮȍǦ ǭǦ 

ǶǦǷǸǮǸǫǱǳǴǸǴ ǵǶǴǮǭǨǴǪǷǸǨǴ ǨǴ ǗǫǨǫǶǳǦ ǒǦǰǫǪǴǳǮȍǦ. ǐǱǮǲǦǸǷǰǮǸǫ ǵǶǴǲǫǳǮ ǮǲǦǦǸ ǷǫǶǮǴǭǳǴ ǳǫǩǦǸǮǨǳǴ ǨǱǮȍǦǳǮǫ ǨǶǭ 

ǵǶǴǪǹǰǸǮǨǳǴǷǸǦ Ǯ ǧǱǦǩǴǷǴǷǸǴȍǧǦǸǦ ǳǦ ǪǴǧǮǸǴǰǴǸ, ǾǸǴ ǶǫǭǹǱǸǮǶǦ ǷǴ ǽǫǷǸ Ǯ ǵǶǴǪǴǱǬǫǳ ǸǴǵǱǴǸǫǳ ǷǸǶǫǷ. ǆǪǦǵǸǦǼǮȍǦǸǦ 

ǨǰǱǹǽǹǨǦ ǸǫǻǳǮǽǰǮ ǶǫǾǫǳǮȍǦ ǭǦ ǨǫǳǸǮǱǦǼǮȍǦ, ǼǮǶǰǹǱǦǼǮȍǦ ǳǦ ǨǴǭǪǹǻǴǸ Ǯ ǨǫǳǸǮǱǦǼǮȍǦ. 

 
· ɹʠʦʜʠʚʝʨʟʠʪʝʪʦʪ ǫ ǲǳǴǩǹ ǴǷǫǸǱǮǨ ǳǦ ǰǱǮǲǦǸǷǰǮǸǫ ǵǶǴǲǫǳǮ ǷǴ ǵǴǷǱǫǪǮǼǮ ǰǦǰǴ ǾǸǴ Ƿǫ ǮǳǨǦǭǮȍǦǸǦ ǳǦ ǸǹȈǮ ǨǮǪǴǨǮ Ǯ 

ǪǨǮǬǫȏǫǸǴ Ǯ ǲǮǩǶǦǼǮȍǦǸǦ ǳǦ ǭǦǩǶǴǭǫǳǮǸǫ ǶǦǷǸǫǳǮȍǦ Ǯ ǬǮǨǴǸǮǳǷǰǮ ǨǮǪǴǨǮ. ǔǪ ǸǶǫǸǮǴǸ ǳǦǼǮǴǳǦǱǫǳ ǮǭǨǫǾǸǦȍ, ǮǭǩǴǸ- 

ǨǫǳǦ ǫ ǵǶǨǦǸǦ ǳǦǼǮǴǳǦǱǳǦ ǼǶǨǫǳǦ ǱǮǷǸǦ ǳǦ ǵǶǮǴǶǮǸǫǸǳǦ ǺǦǹǳǦ, ǰǦǰǴ Ǯ ǹǷǨǴȍǹǨǦȏǫ ǳǦ ǵǴǱǮǸǮǽǰǮ ǮǳǷǸǶǹǲǫǳǸǮ ǭǦ 

ǹǵǶǦǨǹǨǦȏǫ Ǯ ǵǱǦǳǮǶǦȏǫ ǳǦ ǧǮǴ-ǰǴǶǮǪǴǶǴǸ Ǯ ǵǴǪǴǧǶǫǳ ǲǴǳǮǸǴǶǮǳǩ Ǯ ǹǵǶǦǨǹǨǦȏǫ ǷǴ ǭǦǾǸǮǸǫǳǮǸǫ ǵǴǪǶǦǽȍǦ. 

 
· ɽʛʟʠʩʪʝʥʮʠʿʘ: ǕǶǮǷǸǦǵǴǸ ǭǦ ǶǦǳǱǮǨǴǷǸ ǳǦ ǫǩǭǮǷǸǫǳǼǮȍǦǸǦ ǧǫǾǫ ǰǴǶǮǷǸǫǳ ǭǦ ǲǫǶǫȏǫ ǳǦ ǮǭǱǴǬǫǳǴǷǸǦ, ǽǹǨǷǸǨǮǸǫǱ- 

ǳǴǷǸǦ Ǯ ǰǦǵǦǼǮǸǫǸǴǸ ǭǦ ǵǶǮǱǦǩǴǪǹǨǦȏǫ ǳǦ ǶǦǭǱǮǽǳǮ ǶǫǩǮǴǳǮ Ǯ ǴǵǾǸǮǳǮ ǨǴ ǗǫǨǫǶǳǦ ǒǦǰǫǪǴǳǮȍǦ. ǓǦǴǪǮǸǫ ǵǴǸǨǶ- 

ǪǹǨǦǦǸ ǪǫǰǦ ǽǴǨǫǽǰǮǴǸ ǰǦǵǦǼǮǸǫǸ ǾǸǴ ǸǶǫǧǦ ǪǦ Ƿǫ ǷǵǶǦǨǮ ǷǴ ǫǺǫǰǸǮǸǫ ǴǪ ǰǱǮǲǦǸǷǰǮǸǫ ǵǶǴǲǫǳǮ ǳǫ ǫ ǵǴǪǫǪǳǦǰǨǴ 

ǶǦǷǵǶǴǷǸǶǦǳǫǸ Ǯ ǲǳǴǩǹ ǨǦǶǮǶǦ ǳǮǭ ǴǵǾǸǮǳǮǸǫ, ǴǷǴǧǫǳǴ ǨǴ ǷǴǩǱǦǷǳǴǷǸ ǷǴ ǮǳǪǮǰǦǸǴǶǮǸǫ ǭǦ ǴǷǳǴǨǳǴǸǴ ǴǧǶǦǭǴǨǦǳǮǫ 

(ǶǫǽǮǷǮ 40% ǨǦǶǮȍǦǼǮȍǦ) Ǯ ǱǹȈǫǸǴ ǰǴǮ Ƿǫ ǭǦǳǮǲǦǨǦǦǸ ǷǴ ǭǫǲȍǴǪǫǱǷǸǨǴ (50% ǨǦǶǮȍǦǼǮȍǦ). ǔǵǼǮǮǸǫ ǭǦ ǴǪǩǴǨǴǶ ǳǦ ǵǴǱǮ- 

ǸǮǰǦǸǦ ǸǶǫǧǦ ǪǦ ȍǦ ǭǫǲǦǸ ǵǶǫǪǨǮǪ ǳǫǫǪǳǦǰǨǦǸǦ ǶǦǷǵǶǫǪǫǱǧǦ ǳǦ ǨǱǮȍǦǳǮȍǦǸǦ ǳǮǭ ǶǦǭǱǮǽǳǮ ǸǫǶǮǸǴǶǮȍǦǱǳǮ ǫǪǮǳǮǼǮ Ǯ 

ǳǦ ǭǦǷǫǩǳǦǸǴǸǴ ǳǦǷǫǱǫǳǮǫ ǨǴ ǶǦǭǱǮǽǳǮ ǶǫǩǮǴǳǮ Ǯ ǴǵǾǸǮǳǮ. 
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1.7 ʆʛʨʘʥʠʯʫʚʘˁʘ ʠ ʿʘʟʦʚʠ: ʌʠʥʘʥʩʠʠ ʟʘ ʢʣʠʤʘʪʘ, ʪʨʘʥʩʬʝʨ ʥʘ 
ʪʝʭʥʦʣʦʛʠʿʘ ʠ ʧʦʪʨʝʙʠ ʟʘ ʛʨʘʜʝˁʝ ʢʘʧʘʮʠʪʝʪʠ 

 
ǈǴ ǵǴǷǱǫǪǳǮǨǫ ǩǴǪǮǳǮ, ǭǫǲȍǦǸǦ ǵǴǷǸǮǩǳǦ ǳǦǵǶǫǪǴǰ ǨǴ ǶǦǭǨǴȍǴǸ ǳǦ ǦǰǼǮǮ ǭǦ ǦǪǦǵǸǦǼǮȍǦ Ǯ ǹǧǱǦǬǹǨǦȏǫ ǳǦ ǰǱǮǲǦǸǷǰǮǸǫ 

ǵǶǴǲǫǳǮ, ǵǶǫǰǹ ǦǶǸǮǰǹǱǮǶǦȏǫ ǳǦ ǷǸǶǦǸǫǩǮǮ ǳǦ ǷǫǰǸǴǶǷǰǴ, ǳǦǼǮǴǳǦǱǳǴ Ǯ ǶǫǩǮǴǳǦǱǳǴ ǳǮǨǴ. ǎ ǵǴǰǶǦȍ ǴǨǮǫ ǪǴǷǸǮǩǳǹǨǦȏǦ 

Ǯ ǵǶǮǭǳǦǨǦȏǫǸǴ ǳǦ ǵǶǴǧǱǫǲǮǸǫ ǷǴ ǰǴǮ Ƿǫ ǷǴǴǽǹǨǦ ǮǪǳǮǳǦǸǦ ǳǦ ǭǫǲȍǦǸǦ, Ƿ  ̄ǹǾǸǫ ǮǲǦ ǳǫǰǴǮ ǵǴǸǶǫǧǮ ǾǸǴ ǸǶǫǧǦ ǪǦ Ƿǫ 

ǮǷǵǴǱǳǦǸ Ǯ ǵǶǫǪǮǭǨǮǼǮ ǾǸǴ ǸǶǫǧǦ ǪǦ Ƿǫ ǳǦǪǲǮǳǦǸ ǨǴ ǴǪǳǴǷ ǳǦ ǺǮǳǦǳǷǮǶǦȏǫǸǴ, ǰǦǵǦǼǮǸǫǸǴǸ Ǯ ǸǫǻǳǮǽǰǦǸǦ ǵǴǲǴǾ ǨǴ 

ǶǦǭǱǮǽǳǮ ǴǧǱǦǷǸǮ ǳǦ ǹǵǶǦǨǹǨǦȏǫ ǷǴ ǰǱǮǲǦǸǷǰǮǸǫ ǵǶǴǲǫǳǮ. 

 
ǈǶǭ ǴǷǳǴǨǦ ǳǦ ǦǳǦǱǮǭǮǸǫ ǷǵǶǴǨǫǪǫǳǮ ǭǦ ǴǨǴȍ ǳǦǼǮǴǳǦǱǫǳ ǮǭǨǫǾǸǦȍ ǭǦ ǸǫǰǴǨǳǮǴǸ ǷǸǦǸǹǷ ǳǦ ǭǫǲȍǦǸǦ ǳǦ ǮǷǸǶǦǬǹǨǦȏǫ, ǶǦǭ- 

ǨǴȍ, ǮǳǴǨǦǼǮǮ Ǯ ǸǶǦǳǷǺǫǶ ǳǦ ǸǫǻǳǴǱǴǩǮȍǦ ǵǴǨǶǭǦǳǮ ǷǴ ǰǱǮǲǦǸǷǰǮǸǫ ǵǶǴǲǫǳǮ Ǯ ǲǴǬǳǴǷǸǮǸǫ ǾǸǴ ǩǮ ǳǹǪǮ ǰǴǶǮǷǸǫȏǫǸǴ ǳǦ 

ǸǫǻǳǴǱǴǾǰǮǴǸ ǲǫǻǦǳǮǭǦǲ UNFCCC, ǫǨǮǪǫǳǸǳǴ ǫ ǪǫǰǦ ǭǫǲȍǦǸǦ ȑǫ ǮǲǦ ǩǴǱǫǲǦ ǰǴǶǮǷǸ ǴǪ ǮǷǰǴǶǮǷǸǹǨǦȏǫ ǳǦ ǲǫǻǦǳǮǭǲǴǸ 

ǭǦ ǸǶǦǳǷǺǫǶ ǳǦ ǸǫǻǳǴǱǴǩǮȍǦ. 

 
ǐǦǰǴ ǭǫǲȍǦ ǾǸǴ ǳǫ ǫ ǵǴǸǵǮǷǳǮǰ ǳǦ ǆǳǫǰǷ I, ǖǫǵǹǧǱǮǰǦ ǗǫǨǫǶǳǦ ǒǦǰǫǪǴǳǮȍǦ ǩǮ ǮǷǵǴǱǳǹǨǦ ǹǷǱǴǨǮǸǫ ǭǦ ǰǴǶǮǷǸǫȏǫ ǳǦ Ǹǫ- 

ǲǮǸǫ ǴǪ ǶǦǲǰǦǸǦ ǭǦ ǸǶǦǳǷǺǫǶ ǳǦ ǸǫǻǳǴǱǴǩǮȍǦ Ǯ ǲǫǻǦǳǮǭǲǮǸǫ ǭǦ ǺǮǳǦǳǷǮǶǦȏǫ ǭǦ ǸǶǦǳǷǺǫǶ ǳǦ ǸǫǻǳǴǱǴǩǮȍǦ. ǖǦǲǰǦǸǦ ǭǦ 

ǸǶǦǳǷǺǫǶ ǳǦ ǸǫǻǳǴǱǴǩǮȍǦ ǪǦǨǦ ǲǳǴǩǹ ǲǴǬǳǴǷǸǮ ǭǦ ǺǮǳǦǳǷǮǶǦȏǫ ǭǦ ǨǴǨǫǪǹǨǦȏǫ ǳǦ ǳǦȍǷǴǨǶǫǲǫǳǮ ǸǫǻǳǴǱǴǩǮǮ ǨǴ ǭǫǲȍǦǸǦ. 

 
ǍǦǸǴǦ, Ƿǫ ǵǶǫǵǴǶǦǽǹǨǦ ǪǦ Ƿǫ ǮǭǧǫǶǫ Ǯ ǳǴǲǮǳǮǶǦ ǳǦǼǮǴǳǦǱǫǳ ǳǦǭǳǦǽǫǳ ǫǳǸǮǸǫǸ (ǓǓǋ) ǰǦǰǴ ǺǴǰǹǷǳǦ ǸǴǽǰǦ ǭǦ ǲǫǻǦǳǮǭǲǴǸ 

ǭǦ ǸǶǦǳǷǺǫǶ ǳǦ ǸǫǻǳǴǱǴǩǮȍǦ (TT). ǚǴǶǲǮǶǦȏǫǸǴ ǳǦ ǓǓǋ ȑǫ ǷǱǹǬǮ ǰǦǰǴ ǳǦǼǮǴǳǦǱǳǦ ǺǴǰǹǷǳǦ ǸǴǽǰǦ ǷǴ ǼǫǱ ǴǧǫǭǧǫǪǹǨǦȏǫ 

ǰǴǳǸǮǳǹǮǶǦǳǮ ǮǳǺǴǶǲǦǼǮǮ ǭǦ ǺǮǳǦǳǷǮǶǦȏǫ ǵǶǫǰǹ ǪǴǳǦǸǴǶǷǰǮ ǵǶǴǩǶǦǲǮ ǭǦ ǦǰǸǮǨǳǴǷǸǮ ǭǦ ǮǷǸǶǦǬǹǨǦȏǫ Ǯ ǶǦǭǨǴȍ Ǯ 

ǮǳǴǨǦǼǮǮ ǵǴǨǶǭǦǳǮ ǷǴ ǦǰǸǮǨǳǴǷǸǮǸǫ ǭǦ ǰǱǮǲǦǸǷǰǮ ǵǶǴǲǫǳǮ. ǎǷǸǴ ǸǦǰǦ, ǓǓǋ ȑǫ ǶǦǭǨǮǫ ǲǶǫǬǮ ǵǴǲǫȈǹ ǮǲǵǱǫǲǫǳǸǦǸǴǶǮǸǫ 

Ǯ ǰǴǶǮǷǳǮǼǮǸǫ (ǰǶǦȍǳǮǸǫ ǰǴǶǮǷǳǮǼǮ, ǰǦǰǴ Ǯ ǰǴǲǵǦǳǮǮǸǫ Ǯ ǮǳǪǹǷǸǶǮȍǦǸǦ) ǭǦ ǸǶǦǳǷǺǫǶ ǳǦ ǸǫǻǳǴǱǴǩǮȍǦ. ǐǦǰǴ ǩǱǦǨǫǳ ǺǮ- 

ǳǦǳǷǮǷǰǮ ǮǭǨǴǶ ǭǦ ǴǱǫǷǳǹǨǦȏǫ ǳǦ ǺǹǳǰǼǮǴǳǮǶǦȏǫǸǴ Ǯ ǴǵǫǶǦǸǮǨǳǴǷǸǦ ǳǦ ǓǓǋ, ǸǶǫǧǦ ǪǦ Ƿǫ ǶǦǭǩǱǫǪǦ ǮǳǨǫǷǸǮǼǮǷǰǮǴǸ 

ǵǱǦǳ ǳǦ ǭǫǱǫǳǮǴǸ ǪǴǩǴǨǴǶ ǳǦ ǋǙ. ǍǦ ǪǦ Ƿǫ ǨǴǷǵǴǷǸǦǨǮ Ǯ ǵǴǷǸǮǩǳǫ ǼǫǱǴǷǳǦ ǴǵǫǶǦǸǮǨǳǴǷǸ ǳǦ ǓǓǋ, ǪǦǪǫǳǮ Ƿǫ ǷǱǫǪǳǮǸǫ 6 

ǩǱǦǨǳǮ ǵǶǫǵǴǶǦǰǮ: 

 
· ǎǭǶǦǧǴǸǰǦ ǳǦ ǼǫǳǸǶǦǱǫǳ ǵǴǶǸǦǱ ǳǦ ǵǶǴǫǰǸǮ 

 
· ǔǪǶǬǹǨǦȏǫ ǳǦ ǱǮǷǸǦ ǳǦ ǵǶǫǸǷǸǴȍǳǮ ǲǴǬǳǴǷǸǮ ǭǦ ǺǮǳǦǳǷǮǶǦȏǫ 

 
· ǎǳǸǫǳǭǮǨǳǦ ǷǴǶǦǧǴǸǰǦ ǷǴ ǳǦǵǶǫǪǳǮ ǵǶǦǰǸǮǰǮ, ǸǫǻǳǴǱǴǩǮǮ Ǯ ǮǳǮǼǮȍǦǸǮǨǮ ǴǪ ǶǦǭǱǮǽǳǮ ǪǫǱǴǨǮ ǳǦ ǷǨǫǸǴǸ 

 
· ǗǸǶǦǸǫǾǰǴ ǵǦǶǸǳǫǶǷǸǨǴ ǷǴ ǩǱǦǨǳǮǸǫ ǽǮǳǮǸǫǱǮ Ǯ ǳǦǼǮǴǳǦǱǳǮǸǫ ǨǱǦǷǸǮ 

 
· ǕǶǴǲǴǨǮǶǦȏǫ ǳǦ ǲǫȈǹǷǫǰǸǴǶǷǰǦ ǷǴǶǦǧǴǸǰǦ ǲǫȈǹ ǨǱǦǷǸǮǸǫ, ǴǶǩǦǳǮǭǦǼǮǮǸǫ Ǯ ǴǵǾǸǫǷǸǨǫǳǮǸǫ ǷǺǫǶǮ 

 
ǍǦǧǫǱǫǬǱǮǨǴ ǫ ǪǫǰǦ ǨǴ ǵǫǶǮǴǪǴǸ ǴǪ 2019 ǪǴ 2022 ǩǴǪǮǳǦ, ǗǫǨǫǶǳǦ ǒǦǰǫǪǴǳǮȍǦ ǩǴ ǷǵǶǴǨǫǪǫ ǵǶǴǫǰǸǴǸ ăǍǦȍǦǰǳǹǨǦȏǫ 

ǳǦ ǮǳǷǸǮǸǹǼǮǴǳǦǱǳǮǸǫ Ǯ ǸǫǻǳǮǽǰǮǸǫ ǲǦǰǫǪǴǳǷǰǮ ǰǦǵǦǼǮǸǫǸǮ ǭǦ ǭǦȍǦǰǳǹǨǦȏǫ ǳǦ ǸǶǦǳǷǵǦǶǫǳǸǳǴǷǸǦ ǨǴ ǶǦǲǰǮǸǫ ǳǦ ǕǦ- 

ǶǮǷǰǮǴǸ ǪǴǩǴǨǴǶò ǰǦǰǴ ǪǫǱ ǴǪ ǮǳǮǼǮȍǦǸǮǨǦǸǦ ǭǦ ǩǶǦǪǫȏǫ ǰǦǵǦǼǮǸǫǸǮ ǭǦ ǸǶǦǳǷǵǦǶǫǳǸǳǴǷǸ (ǺǮǳǦǳǷǮǶǦǳ ǴǪ ǩǱǴǧǦǱǳǮǴǸ 

ǫǰǴǱǴǾǰǮ ǺǴǳǪ). ǔǨǴȍ ǵǶǴǫǰǸ ǴǨǴǭǲǴǬǮ ǪǦ Ƿǫ ǵǶǫǭǫǲǦǸ Ǯ ǪǦ Ƿǫ ǨǩǶǦǪǦǸ ǲǳǴǩǹ ǦǱǦǸǰǮ ǭǦ ǵǴǪǴǧǶǴ ǷǴǧǮǶǦȏǫ Ǯ ǾǮǶǫȏǫ 

ǮǳǺǴǶǲǦǼǮǮ ǲǫȈǹ ǭǦǷǫǩǳǦǸǮǸǫ ǷǸǶǦǳǮ ǵǴǨǶǭǦǳǮ ǷǴ ǰǱǮǲǦǸǷǰǮǸǫ ǵǶǴǲǫǳǮ ǵǴǾǮǶǴǰǴ Ǯ ǵǴǰǴǳǰǶǫǸǳǴ ǷǴ ǳǦǼǮǴǳǦǱǳǮǴǸ 

ǰǴǲǹǳǮǰǦǼǮǷǰǮ ǵǶǴǼǫǷ. ǔǨǦ ǨǰǱǹǽǹǨǦǾǫ - ǲǫȈǹ ǪǶǹǩǴǸǴ - ǶǦǭǨǴȍ ǳǦ ǵǱǦǸǺǴǶǲǦ ǭǦ ǲǫǶǫȏǫ, ǮǭǨǫǷǸǹǨǦȏǫ Ǯ ǨǫǶǮǺǮǰǦǼǮȍǦ 

(ǒǎǈ) ǭǦ ǷǱǫǪǫȏǫ ǳǦ ǲǫǶǰǮǸǫ Ǯ ǨǰǱǹǽǹǨǦȏǫ ǳǦ ǶǴǪǴǨǮǸǫ ǶǦǭǲǮǷǱǹǨǦȏǦ ǨǴ ǶǦǲǰǮǸǫ ǳǦ ǦǳǦǱǮǭǮǸǫ ǳǦ ǶǦǭǱǮǽǳǮ ǷǫǰǸǴǶǮ. 

 
1.8 ɽʜʫʢʘʮʠʿʘ, ʠʥʬʦʨʤʠʨʘˁʝ ʠ ʿʘʚʥʘ ʩʚʝʩʪ 

ɽʜʫʢʘʮʠʿʘ: ǎǷǸǶǦǬǹǨǦȏǦǸǦ Ǯ ǦǳǦǱǮǭǮǸǫ ǮǭǨǶǾǫǳǮ ǨǴ ʬʦʨʤʘʣʥʦʪʦ ʦʙʨʘʟʦʚʘʥʠʝ ǵǴǰǦǬǦǦ ǪǫǰǦ ǫ ǵǴǷǸǮǩǳǦǸ ǴǪǶǫǪǫǳ 

ǷǸǫǵǫǳ ǳǦ ǶǦǭǨǴȍ ǨǴ ǴǪǳǴǷ ǳǦ ǳǦǷǸǦǨǦǸǦ ǭǦ ǰǱǮǲǦǸǷǰǮǸǫ ǵǶǴǲǫǳǮ ǨǴ ǴǧǶǦǭǴǨǳǮǴǸ ǷǮǷǸǫǲ ǨǴ ǗǫǨǫǶǳǦ ǒǦǰǫǪǴǳǮȍǦ, ǴǷǴ- 

ǧǫǳǴ ǨǴ ʦʩʥʦʚʥʦʪʦ ʠ ʩʨʝʜʥʦʪʦ ʦʙʨʘʟʦʚʘʥʠʝ.  ǗǫǵǦǰ, ǨǰǱǹǽǹǨǦȏǫǸǴ ǳǦ ǴǨǦǦ ǷǴǪǶǬǮǳǦ ǨǴ ǺǴǶǲǦǱǳǴǸǴ ǴǧǶǦǭǴǨǦǳǮǫ 

ǫ ǷǫǩǲǫǳǸǮǶǦǳǴ ǵǴ ǴǪǪǫǱǳǮ ǵǶǫǪǲǫǸǮ, ǧǫǭ ǻǴǱǮǷǸǮǽǰǮ ǵǶǮǷǸǦǵ. ǈǦǬǳǮ ǵǶǫǵǴǶǦǰǮ ǰǴǮ ȑǫ ǵǶǮǪǴǳǫǷǦǸ ǭǦ ǵǴǪǴǧǶǹǨǦȏǫ 

ǳǦ ǰǱǮǲǦǸǷǰǴǸǴ ǴǧǶǦǭǴǨǦǳǮǫ Ǯ ǭǩǴǱǫǲǹǨǦȏǫ ǳǦ ǰǱǮǲǦǸǷǰǦǸǦ ǵǮǷǲǫǳǴǷǸ ǨǰǱǹǽǹǨǦǦǸ ǨǰǱǹǽǹǨǦȏǫ ǳǦ ǴǧǶǦǭǴǨǦǳǮǫǸǴ ǭǦ 

ǰǱǮǲǦǸǷǰǮ ǵǶǴǲǫǳǮ ǨǴ ǰǱǹǽǳǮǸǫ ǷǸǶǦǸǫǾǰǮ ǪǴǰǹǲǫǳǸǮ ǴǪ ǈǱǦǪǦǸǦ, ǰǦǰǴ ǪǴǱǩǴǶǴǽǳǦ ǼǫǱ ǮǷǰǱǹǽǫǳǦ ǴǪ ǵǴǱǮǸǮǽǰǮǸǫ 

ǪǮǷǰǹǷǮǮ Ǯ ǹǷǴǩǱǦǷǹǨǦȏǫ ǵǴǲǫȈǹ ǴǧǶǦǭǴǨǳǮǸǫ ǮǳǮǼǮȍǦǸǮǨǮ Ǯ ǵǴǱǮǸǮǰǮǸǫ ǭǦ ǴǪǶǬǱǮǨ ǶǦǭǨǴȍ. 

 
ʀʥʬʦʨʤʠʨʘˁʝ: ǍǫǲȍǦǸǦ ǧǫǾǫ ǲǫȈǹ ǷǫǪǹǲǸǫ ǵǮǴǳǫǶǮ ǨǴ ǷǨǫǸǴǸ ǾǸǴ ȍǦ ǨǰǱǹǽǮ ǦǰǼǮȍǦǸǦ ǭǦ ǰǱǮǲǦǸǷǰǮ ǵǶǴǲǫǳǮ ǨǴ ǆǰ- 

ǼǮǷǰǮǴǸ ǵǱǦǳ ǭǦ ǔǈǕ, ǷǴ ǾǸǴ ȍǦ ǵǴǸǨǶǪǮ ǷǨǴȍǦǸǦ ǵǴǷǨǫǸǫǳǴǷǸ ǪǦ ǷǸǦǨǮ ǾǸǴ ǫ ǲǴǬǳǴ ǵǴǨǫȑǫ ǴǸǨǴǶǫǳǮ ǭǧǮǶǰǮ ǵǴǪǦǸǴǼǮ 

ǶǫǱǫǨǦǳǸǳǮ ǭǦ ǰǱǮǲǦǸǷǰǮǸǫ ǵǶǴǲǫǳǮ ǳǦ ǳǴǨǴǺǴǶǲǮǶǦǳǮǴǸ ǳǦǼǮǴǳǦǱǫǳ ǴǸǨǴǶǫǳ ǵǴǶǸǦǱ ǭǦ ǵǴǪǦǸǴǼǮ. ǕǴǶǸǦǱǴǸ ǫ ǪǴǧǦǶ 
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17 

 

 

ǴǷǳǴǨǫǳ ǽǫǰǴǶ ǰǴǳ ǼǫǳǸǶǦǱǮǭǦǼǮȍǦ Ǯ ǷǵǴǪǫǱǹǨǦȏǫ ǳǦ ǭǳǦǫȏǫǸǴ. ǕǶǫǵǴǶǦǰǮǸǫ ǨǰǱǹǽǹǨǦǦǸ ǴǷǮǩǹǶǹǨǦȏǫ ǪǫǰǦ ǭǳǦǫȏǫǸǴ 

ǫ ǱǫǷǳǴ ǪǴǷǸǦǵǳǴ Ǯ ǹǵǴǸǶǫǧǱǮǨǴ, ǷǴ ǼǫǱ ǪǦ Ƿǫ ǵǶǮǨǱǫǽǫ ǨǳǮǲǦǳǮǫǸǴ ǳǦ ǵǶǦǰǸǮǽǦǶǮǸǫ, ǦǰǦǪǫǲǮǼǮǸǫ, ǳǦǹǽǳǮǴǸ Ǯ ǸǫǻǳǮǽ- 

ǰǮǴǸ ǷǴǨǫǸǴǪǦǨǫǳ ǵǦǳǫǱ Ǯ ǪǶǹǩǮǸǫ ǰǱǹǽǳǮ ǴǶǩǦǳǮǭǦǼǮǮ. 

 
ɱʘʚʥʘ ʩʚʝʩʪ: ǈǴ 2021 ǩǴǪǮǳǦ, ǙǓǊǕ Ǯ ǒǌǗǕǕ ǷǵǶǴǨǫǪǴǦ ǫǱǫǰǸǶǴǳǷǰǴ ǮǷǸǶǦǬǹǨǦȏǫ ǭǦ ǪǦ ǩǮ ǪǴǧǮȍǦǸ ǳǦȍǳǴǨǮǸǫ ǵǴǪǦ- 

ǸǴǼǮ ǭǦ ǵǫǶǼǫǵǼǮȍǦǸǦ Ǯ ǳǮǨǴǸǴ ǳǦ ȍǦǨǳǦǸǦ ǷǨǫǷǸ ǭǦ ǰǱǮǲǦǸǷǰǮǸǫ ǵǶǴǲǫǳǮ. ǎǷǸǶǦǬǹǨǦȏǫǸǴ ǵǴǰǦǬǦ ǪǫǰǦ ǰǦǰǴ ǳǦȍǩǴǱǫǲ 

ǷǴǼǮȍǦǱǫǳ ǵǶǴǧǱǫǲ ǳǦ ǵǶǨǴ ǲǫǷǸǴ ǫ ǷǸǦǨǫǳ ǳǫǪǴǷǸǦǸǴǰǴǸ ǳǦ ǽǮǷǸǦ ǨǴǪǦ, Ǧ ǵǴǸǴǦ ǰǱǮǲǦǸǷǰǮǸǫ ǵǶǴǲǫǳǮ. ǔǰǴǱǹ 11% ǴǪ 

ǮǷǵǮǸǦǳǮǼǮǸǫ ǷǲǫǸǦǦǸ ǪǫǰǦ ǳǫ Ƿǫ ǪǴǨǴǱǳǴ ǮǳǺǴǶǲǮǶǦǳǮ ǭǦ ǶǦǭǱǮǽǳǮǸǫ ǨǱǮȍǦǳǮȍǦ Ǯ ǵǴǷǱǫǪǮǼǮ ǴǪ ǰǱǮǲǦǸǷǰǮǸǫ ǵǶǴ- 

ǲǫǳǮ, Ǧ 27% ǮǭȍǦǨǮǱǫ ǪǫǰǦ ǳǫ Ƿǫ ǮǳǺǴǶǲǮǶǦǳǮ ǰǦǰǴ ǲǴǬǦǸ ǪǦ Ƿǫ ǵǶǮǱǦǩǴǪǦǸ ǳǦ ǰǱǮǲǦǸǷǰǮǸǫ ǵǶǴǲǫǳǮ. ǖǫǭǹǱǸǦǸǮǸǫ Ƿǫ 

ǮǷǰǴǶǮǷǸǫǳǮ ǭǦ ǶǦǭǨǴȍ ǳǦ ǦǰǸǮǨǳǴǷǸǮǸǫ ǳǦ ǰǦǲǵǦȏǦǸǦ Ǯ ǷǸǶǦǸǫǩǮȍǦǸǦ ǭǦ ǮǭǨǫǷǸǹǨǦȏǫ ǭǦ ǰǱǮǲǦǸǷǰǮǸǫ ǵǶǴǲǫǳǮ. 

 
1.9 ʈʦʜʦʪ ʠ ʢʣʠʤʘʪʩʢʠʪʝ ʧʨʦʤʝʥʠ 

ǌǫǳǮǸǫ Ƿǫ ǵǴǶǦǳǱǮǨǮ ǳǦ ǰǱǮǲǦǸǷǰǮǸǫ ǵǶǴǲǫǳǮ ǵǴǶǦǪǮ ǵǴǷǸǴȍǳǮǸǫ ǶǴǪǴǨǮ ǳǫǫǪǳǦǰǨǴǷǸǮ Ǯ ǳǫǵǶǴǵǴǶǼǮǴǳǦǱǳǮǸǫ ǳǮǨǴǦ 

ǳǦ ǷǮǶǴǲǦǾǸǮȍǦ, ǾǸǴ ǲǴǬǫ ǪǦ Ƿǫ ǨǱǴǾǦǸ ǴǪ ǨǱǮȍǦǳǮȍǦǸǦ ǳǦ ǰǱǮǲǦǸǷǰǮǸǫ ǵǶǴǲǫǳǮ. ǕǶǫǷǫǰǴǸ ǳǦ ǶǴǪǴǸ Ǯ ǰǱǮǲǦǸǷǰǮǸǫ 

ǵǶǴǲǫǳǮ ǵǶǫǵǴǭǳǦǨǦ ǪǫǰǦ ǬǫǳǮǸǫ Ƿǫ ǵǴǨǫȑǫ ǵǴǩǴǪǫǳǮ ǴǪ ǰǱǮǲǦǸǷǰǮǸǫ ǵǶǴǲǫǳǮ, ǳǴ ǮǷǸǴ ǸǦǰǦ Ǯ ǪǫǰǦ ǳǮǨǳǮǴǸ ǵǶǮǪǴǳǫǷ 

ȍǦ ǵǶǫǪǨǴǪǮ ǧǴǶǧǦǸǦ ǭǦ ǦǪǦǵǸǦǼǮȍǦ Ǯ ǹǧǱǦǬǹǨǦȏǫ ǳǦ ǰǱǮǲǦǸǷǰǮǸǫ ǵǶǴǲǫǳǮ Ǯ ǩǶǦǪǮ ǵǴǴǪǶǬǱǮǨǦ ǮǪǳǮǳǦ ǭǦ ǷǮǸǫ. ǐǦǰǴ 

ǪǫǱ ǴǪ ǴǨǴȍ ǳǦǼǮǴǳǦǱǫǳ ǵǶǴǼǫǷ ǭǦ ǮǭǨǫǷǸǹǨǦȏǫ, ǧǫǦ ǶǦǭǨǮǫǳǮ ǳǮǭǦ ǮǭǨǫǾǸǦǮ Ǯ ǵǶǫǵǴǶǦǰǮ ǭǦ ǷǵǶǦǨǹǨǦȏǫ ǷǴ ǶǴǪǴǨǮǸǫ 

Ǯ ǰǱǮǲǦǸǷǰǮǸǫ ǵǶǴǲǫǳǮ ǳǦ ǲǫȈǹǷǫǰǸǴǶǷǰǮ ǳǦǽǮǳ. ǕǴǪǴǱǹ Ƿǫ ǰǱǹǽǳǮǸǫ ǵǶǫǵǴǶǦǰǮ: 

 
· ǗǴǧǮǶǦȏǫ ǶǴǪǴǨǴ - ǶǦǭǪǫǱǫǳǮ ǵǴǪǦǸǴǼǮ ǨǴ ǴǧǱǦǷǸǦ ǳǦ ǰǱǮǲǦǸǷǰǮǸǫ ǵǶǴǲǫǳǮ Ǯ ǰǶǫǮǶǦȏǫ ǳǦ ǶǫǩǮǷǸǦǶ ǳǦ ǱǮǼǦ ǰǴǮ 

ǶǦǧǴǸǦǸ ǳǦ ǵǴǱǫǸǴ ǳǦ ǶǴǪǴǨǦǸǦ ǫǪǳǦǰǨǴǷǸ Ǯ ǰǱǮǲǦǸǷǰǮǸǫ ǵǶǴǲǫǳǮ ǳǦ ǦǪǲǮǳǮǷǸǶǦǸǮǨǳǴ ǳǮǨǴ Ǯ ǴǧǫǭǧǫǪǹǨǦȏǫ ǫǺǮ- 

ǰǦǷǳǴ ǷǵǶǴǨǫǪǹǨǦȏǫ, ǷǱǫǪǫȏǫ Ǯ ǫǨǦǱǹǦǼǮȍǦ ǵǶǫǰǹ ǪǮǭǦȍǳǮǶǦǳǮ ǶǴǪǴǨǮ ǮǳǪǮǰǦǸǴǶǮ; 

 
· ǍǦȍǦǰǳǹǨǦȏǫ ǳǦ ǦǪǲǮǳǮǷǸǶǦǸǮǨǳǮǸǫ ǰǦǵǦǼǮǸǫǸǮ ǭǦ ǨǰǶǷǸǹǨǦȏǫ ǳǦ ǵǴǱǴǨǮǸǫ Ǯ ǰǱǮǲǦǸǷǰǮǸǫ ǵǶǴǲǫǳǮ 

 
· ǗǴǴǪǨǫǸǳǦ ǶǴǪǴǨǦ ǶǫǦǱǴǰǦǼǮȍǦ ǳǦ ǧǹȓǫǸǴǸ ǭǦ ǷǵǶǴǨǫǪǹǨǦȏǫ ǳǦ ǵǴǱǮǸǮǰǮǸǫ 

 
· ǓǦ ǶǴǪǴǨǴ ǮǳǸǫǩǶǮǶǦǳ ǳǦǽǮǳ, ǳǴǨǮǸǫ ǸǫǻǳǴǱǴǩǮǮ Ǯ ǭǳǦǫȏǦ, ǰǦǰǴ Ǯ ǭǩǴǱǫǲǹǨǦȏǫǸǴ ǳǦ ǷǨǫǷǸǦ ǰǦȍ ǭǫǲȍǴǪǫǱǷǰǮǸǫ ǵǶǴ- 

ǮǭǨǴǪǮǸǫǱǮ ǭǦ ǦǪǦǵǸǮǨǳǮ ǲǫǶǰǮ ǳǦ ǰǱǮǲǦǸǷǰǮǸǫ ǵǶǴǲǫǳǮ, ǸǶǫǧǦ ǪǦ Ƿǫ ǵǶǫǳǫǷǦǸ ǷǴ ǦǰǸǮǨǳǴ ǨǰǱǹǽǹǨǦȏǫ ǳǦ ǭǫǲȍǴ- 

ǪǫǱǷǰǮǸǫ ǷǴǨǫǸǴǪǦǨǳǮ ǷǱǹǬǧǮ ǰǦǰǴ ǪǫǱ ǴǪ ǳǮǨǳǮǸǫ ǶǫǪǴǨǳǮ ǵǶǦǰǸǮǰǮ ǨǴ ǴǧǫǭǧǫǪǹǨǦȏǫǸǴ ǷǴǨǫǸǴǪǦǨǳǮ ǹǷǱǹǩǮ ǭǦ 

ǹǷǵǫǾǳǴ ǵǱǦǳǮǶǦȏǫ Ǯ ǷǵǶǴǨǫǪǹǨǦȏǫ ǳǦ ǭǫǲȍǴǪǫǱǷǰǴǸǴ ǵǶǴǮǭǨǴǪǷǸǨǴ 

 
· ǍǦǾǸǮǸǳǮ ǲǶǫǬǮ, ǷǮǷǸǫǲǮ ǵǶǴǸǮǨ ǲǶǦǭ, ǮǳǷǸǦǱǦǼǮȍǦ ǳǦ ǨǫǳǸǮǱǦǸǴǶǮ, ǭǦǾǸǮǸǳǮ ǽǦǶǾǦǺǮ - ǪǦ Ƿǫ ǧǮǪǫ ǪǫǱ Ǯ ǪǦ Ƿǫ 

ǭǩǴǱǫǲǮ ǵǴǪǪǶǾǰǦǸǦ ǭǦ ǵǶǴǩǶǦǲǦǸǦ ǭǦ ǺǮǳǦǳǷǮǷǰǦ ǵǴǪǪǶǾǰǦ ǳǦ ǶǹǶǦǱǳǮǴǸ ǶǦǭǨǴȍ - ǪǮǭǦȍǳǮǶǦǳǦ ǳǦ ǶǴǪǴǨǴ ǵǴǭǮ- 

ǸǮǨǫǳ ǳǦǽǮǳ; 

 
· ǖǦǭǨǴȍ ǳǦ ǷǫǴǵǺǦǸǳǦ ǵǴǱǮǸǮǰǦ Ǯ ǷǸǶǦǸǫǩǮȍǦ ǭǦ ǪǫȍǷǸǨǹǨǦȏǫ ǵǶǴǸǮǨ ǳǫǩǦǸǮǨǳǮǸǫ ǫǺǫǰǸǮ ǴǪ ǰǱǮǲǦǸǷǰǮǸǫ ǵǶǴǲǫǳǮ ǨǴ 

ǷǴǩǱǦǷǳǴǷǸ ǷǴ ǶǦǲǰǦǸǦ ǳǦ ǋǙ 2030 ǩǴǪǮǳǦ - ǷǴ ǨǰǱǹǽǹǨǦȏǫ ǳǦ ǶǴǪǴǨǦǸǦ ǵǫǶǷǵǫǰǸǮǨǦ ǨǴ ǼǫǱǮǸǫ 

 
· ǙǽǫǷǸǨǹǨǦȏǫ ǨǴ ǷǮǸǫ ǲǮǷǮǮ, ǪǫǧǦǸǮ ǭǦ ǦǰǼǮǴǳǮǸǫ ǵǱǦǳǴǨǮ ǳǦ ǔǓ ǭǦ ǷǵǶǫǽǹǨǦȏǫ ǳǦ ǺǱǹǰǸǹǦǼǮǮǸǫ ǳǦ ǲǮǩǶǦǳǸǮǸǫ Ǯ 

ǧǫǩǦǱǼǮǸǫ ǴǪ ǰǱǮǲǦǸǷǰǮǸǫ ǵǶǴǲǫǳǮ; 

 
· ǕǶǫǭǫǲǦȏǫ ǳǦ ǵǴǨǫȑǫ ǲǫȈǹǳǦǶǴǪǳǮ ǴǧǨǶǷǰǮ ǭǦ ǸǶǫǸǲǦǳ ǳǦ ǱǹȈǫ Ǯ ǴǧǫǭǧǫǪǹǨǦȏǫ ǳǦ ǵǴǨǫȑǫ ǷǶǫǪǷǸǨǦ Ǯ ǦǰǼǮǴǳǮ 

ǵǱǦǳǴǨǮ ǭǦ ǭǦǾǸǮǸǦ ǳǦ ǵǴǨǫȑǫ ǬǫǳǮ Ǯ ǪǫǼǦ ǴǪ ǳǫǩǦǸǮǨǳǮǸǫ ǫǺǫǰǸǮ ǳǦ ǰǱǮǲǦǸǷǰǮǸǫ ǵǶǴǲǫǳǮ; 

 
· ǈǰǱǹǽǹǨǦȏǫ ǳǦ ǶǴǪǴǨǮ ǸǫǲǮ ǨǴ ǵǦǶǱǦǲǫǳǸǦǶǳǮǸǫ ǰǴǲǮǷǮǮ ǰǴǮ ǴǪǶǬǹǨǦǦǸ ȍǦǨǳǮ ǶǦǷǵǶǦǨǮ ǭǦ ǰǱǮǲǦǸǷǰǮǸǫ ǵǶǴǲǫǳǮ. 
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  2 ʅʘʮʠʦʥʘʣʥʠ ʦʢʦʣʥʦʩʪʠ 
 
 

 

2.1 ʇʨʦʬʠʣ ʥʘ ʟʝʤʿʘʪʘ 

 
2.1.1 ɻʝʦʛʨʘʬʠʿʘ 

ǖǫǵǹǧǱǮǰǦ ǗǫǨǫǶǳǦ ǒǦǰǫǪǴǳǮȍǦ ǫ ǲǦǱǦ ǭǫǲȍǦ ǧǫǭ ǮǭǱǫǭ ǳǦ ǲǴǶǫ, ǰǴȍǦ Ƿǫ ǳǦǴȈǦ ǨǴ ǷǶǫǪǮǳǦǸǦ ǳǦ ǇǦǱǰǦǳǷǰǮǴǸ ǕǴǱǹǴǷǸǶǴǨ ǨǴ 

ƿǹǬǳǦ ǋǨǶǴǵǦ, ǷǴ ǨǰǹǵǳǦ ǵǴǨǶǾǮǳǦ ǴǪ 25.713 km2, ǴǪ ǰǴǮ ǶǮǪǴǨǮǸǫ Ǯ ǵǱǦǳǮǳǷǰǮǴǸ ǸǫǶǫǳ ǭǦǺǦȑǦǦǸ 79%, ǶǦǲǳǮǳǮǸǫ 19,1%. Ǯ 

ǨǴǪǫǳǮ ǵǴǨǶǾǮǳǮ ǵǶǮǧǱǮǬǳǴ 1,9%. ƿǹǬǳǦǸǦ ǩǶǦǳǮǼǦ ǳǦ ǒǦǰǫǪǴǳǮȍǦ ǨǴ ǪǴǱǬǮǳǦ ǴǪ 246 km ǫ ǷǴ ǉǶǼǮȍǦ, ǭǫǲȍǦ-ǽǱǫǳǰǦ ǳǦ ǋǨǶǴǵ- 

ǷǰǦǸǦ ǹǳǮȍǦ (ǋǙ), ǳǫȍǭǮǳǦǸǦ ǮǷǸǴǽǳǦ ǩǶǦǳǮǼǦ ǴǪ 148 km ǫ ǷǴ ǇǹǩǦǶǮȍǦ (ǮǷǸǴ ǸǦǰǦ ǭǫǲȍǦ ǽǱǫǳǰǦ ǳǦ ǋǙ), ǳǫȍǭǮǳǦǸǦ ǷǫǨǫǶǳǦ ǩǶǦǳǮǼǦ 

ǴǪ 221 km ǫ ǷǴ ǗǶǧǮȍǦ (ǐǴǷǴǨǴ), Ǧ ǳǫȍǭǮǳǦǸǦ ǩǶǦǳǮǼǦ ǴǪ 151 km ǳǦ ǭǦǵǦǪ ǫ ǷǴ ǆǱǧǦǳǮȍǦ. 

 
ǖǫǵǹǧǱǮǰǦ ǗǫǨǫǶǳǦ ǒǦǰǫǪǴǳǮȍǦ ǮǲǦ ǶǦǭǳǴǨǮǪǳǦ ǸǴǵǴǩǶǦǺǮȍǦ ǷǴ ǨǮǷǴǰǮ ǵǱǦǳǮǳǮ Ǯ ǪǱǦǧǴǰǮ ǪǴǱǮǳǮ ǴǵǰǶǹǬǫǳǮ ǷǴ ǵǱǦǳǮǳǮ, 

ǬǮǨǴǵǮǷǳǮ ǶǫǰǮ, ǩǴǱǫǲǮ Ǯ ǲǦǱǮ ǵǶǮǶǴǪǳǮ ǫǭǫǶǦ Ǯ ǧǦȏǮ. ǓǦȍǨǮǷǴǰǦ ǸǴǽǰǦ ǫ ǨǶǨǴǸ ǳǦ ǵǱǦǳǮǳǦǸǦ ǐǴǶǦǧ, ǷǴ ǨǮǷǴǽǮǳǦ ǴǪ 2.764 m. 

ǒǦǰǫǪǴǳǷǰǮǸǫ ǰǹǱǸǹǶǳǮ ǱǴǰǦǱǮǸǫǸǮ Ǯ ǶǫǷǹǶǷǮ ǭǦǭǫǲǦǦǸ ǭǳǦǽǦȍǳǴ ǲǫǷǸǴ ǨǴ ǷǨǫǸǷǰǴǸǴ ǰǹǱǸǹǶǳǴ ǳǦǷǱǫǪǷǸǨǴ. ǍǫǲȍǮǾǸǫǸǴ ǾǸǴ 

Ƿǫ ǰǴǶǮǷǸǮ ǭǦ ǭǫǲȍǴǪǫǱǷǸǨǴ ǨǴ ǺǴǶǲǦ ǳǦ ǭǫǲȍǴǪǫǱǷǰǮ ǵǴǨǶǾǮǳǮ Ǯ ǵǦǷǮǾǸǦ ǫ ǭǳǦǽǦȍǳǴ ǨǴ ǒǦǰǫǪǴǳǮȍǦ Ǯ ǭǦǺǦȑǦ ǶǫǽǮǷǮ 50% ǴǪ 

ǵǴǨǶǾǮǳǦǸǦ ǳǦ ǭǫǲȍǦǸǦ. ǕǴǾǹǲǫǳǴǸǴ ǭǫǲȍǮǾǸǫ ǭǦǺǦȑǦ ǵǶǮǧǱǮǬǳǴ ǫǪǳǦ ǸǶǫǸǮǳǦ ǴǪ ǸǫǶǮǸǴǶǮȍǦǸǦ ǳǦ ǒǦǰǫǪǴǳǮȍǦ. 

 
ǘǫǶǮǸǴǶǮȍǦǸǦ ǳǦ ǖǫǵǹǧǱǮǰǦ ǗǫǨǫǶǳǦ ǒǦǰǫǪǴǳǮȍǦ ǫ ǵǴǪǫǱǫǳǦ ǳǦ ǽǫǸǮǶǮ ǶǫǽǳǮ ǷǱǮǨǴǨǮ: ǈǦǶǪǦǶ, ǗǸǶǹǲǮǼǦ, ǜǶǳ ǊǶǮǲ Ǯ ƿǹǬǳǦ 

ǒǴǶǦǨǦ. ǗǱǮǨǴǸ ǳǦ ǶǫǰǦǸǦ ǈǦǶǪǦǶ ǫ ǳǦȍǩǴǱǫǲ (20.546 km2 ǮǱǮ 79,9% ǴǪ ǰǴǵǳǫǳǦǸǦ ǵǴǨǶǾǮǳǦ ǳǦ ǭǫǲȍǦǸǦ) Ǯ Ƿǫ ǨǱǫǨǦ ǨǴ ǋǩǫȍǷǰǴǸǴ 

ǒǴǶǫ. ǗǱǮǨǴǸ ǳǦ ǶǫǰǦǸǦ ǗǸǶǹǲǮǼǦ ǨǴ ȍǹǩǴǮǷǸǴǽǳǮǴǸ ǪǫǱ ǳǦ ǭǫǲȍǦǸǦ (1.520 km2 ǮǱǮ 5,9% ǴǪ ǰǴǵǳǫǳǦǸǦ ǵǴǨǶǾǮǳǦ ǳǦ ǭǫǲȍǦǸǦ) 

ǮǷǸǴ ǸǦǰǦ Ƿǫ ǨǱǫǨǦ ǨǴ ǋǩǫȍǷǰǴǸǴ ǒǴǶǫ. ǗǱǮǨǴǸ ǳǦ ǶǫǰǦǸǦ ǜǶǳ ǊǶǮǲ ǫ ǨǴ ǭǦǵǦǪǳǮǴǸ ǪǫǱ ǳǦ ǭǫǲȍǦǸǦ (3.355 km2 ǮǱǮ 13% ǴǪ ǰǴǵǳǫ- 

ǳǦǸǦ ǵǴǨǶǾǮǳǦ ǳǦ ǭǫǲȍǦǸǦ) Ǯ ǩǶǦǨǮǸǮǶǦ ǰǴǳ ƿǦǪǶǦǳǷǰǴǸǴ ǒǴǶǫ. ǓǦȍǲǦǱǮǴǸ Ƕǫǽǫǳ ǷǱǮǨ, ǷǱǮǨǴǸ ǳǦ ǶǫǰǦǸǦ ƿǹǬǳǦ ǒǴǶǦǨǦ (44 km2 

ǮǱǮ 0,2% ǴǪ ǰǴǵǳǫǳǦǸǦ ǵǴǨǶǾǮǳǦ ǳǦ ǭǫǲȍǦǸǦ), Ƿǫ ǳǦǴȈǦ ǨǴ ǷǫǨǫǶǳǮǴǸ ǪǫǱ ǳǦ ǭǫǲȍǦǸǦ Ǯ Ƿǫ ǨǱǫǨǦ ǪǴ ǜǶǳǴǸǴ ǒǴǶǫ. ǔǨǴȍ Ƕǫǽǫǳ 

ǷǱǮǨ ǳǫǲǦ ǭǳǦǽǮǸǫǱǳǴ ǨǱǮȍǦǳǮǫ ǨǶǭ ǪǴǷǸǦǵǳǴǷǸǦ ǳǦ ǨǴǪǳǮǸǫ ǶǫǷǹǶǷǮ ǨǴ ǭǫǲȍǦǸǦ. ǎǷǵǹǾǸǦȏǫǸǴ ǳǦ ǨǴǪǦǸǦ ǨǴ ǒǦǰǫǪǴǳǮȍǦ Ƿǫ 

ǨǶǾǮ ǵǶǫǰǹ ǷǱǫǪǳǮǸǫ ǶǫǰǮ: ǈǦǶǪǦǶ ǰǦȍ ǉǫǨǩǫǱǮȍǦ, ǜǶǳ ǊǶǮǲ ǨǴ ǊǫǧǦǶ Ǯ ǗǸǶǹǲǮǼǦ ǰǦȍ ǓǴǨǴ ǗǫǱǴ. ǓǦȍǩǴǱǫǲǦǸǦ ǶǫǰǦ, ǈǦǶǪǦǶ, ȍǦ 

ǪǫǱǮ ǭǫǲȍǦǸǦ ǩǶǹǧǴ ǴǪ ǷǫǨǫǶ ǰǴǳ ȍǹǩ ǳǦ ǪǨǦ ǪǫǱǦ. ǒǦǰǫǪǴǳǮȍǦ ǮǲǦ ǸǶǮ ǩǴǱǫǲǮ ǵǶǮǶǴǪǳǮ ǫǭǫǶǦ ǳǦ ȍǹǩǴǸ ǴǪ ǭǫǲȍǦǸǦ: ǔǻǶǮǪǷǰǴǸǴ, 

ǕǶǫǷǵǦǳǷǰǴǸǴ Ǯ ǊǴȍǶǦǳǷǰǴǸǴ. ǔǻǶǮǪǷǰǴǸǴ ǋǭǫǶǴ ǫ ǳǦȍǪǱǦǧǴǰǴǸǴ ǫǭǫǶǴ ǳǦ ǇǦǱǰǦǳǴǸ (286 m).  

 
ǓǫǰǴǱǰǹ ǩǱǦǨǳǮ ǸǶǦǳǷǵǴǶǸǳǮ ǶǹǸǮ ȍǦ ǵǴǨǶǭǹǨǦǦǸ ǒǦǰǫǪǴǳǮȍǦ ǷǴ ǜǫǳǸǶǦǱǳǦ Ǯ ǎǷǸǴǽǳǦ ǋǨǶǴǵǦ, Ǯ ǷǴ ƿǹǬǳǦ Ǯ ƿǹǩǴǮǷǸǴǽǳǦ 

ǋǨǶǴǵǦ Ǯ ǵǴǾǮǶǴǰǴ. ǔǷǳǴǨǳǦǸǦ ǮǳǺǶǦǷǸǶǹǰǸǹǶǦ ǳǦ ǭǫǲȍǦǸǦ ǫ ǶǫǱǦǸǮǨǳǴ ǪǴǧǶǴ ǨǴǷǵǴǷǸǦǨǫǳǦ Ǯ ǲǴǬǫ ǪǦ Ƿǫ ǩǱǫǪǦ ǰǦǰǴ ǪǴǧǶǦ 

ǴǷǳǴǨǦ ǭǦ ǵǴǳǦǸǦǲǴǾǳǴ ǵǶǴǾǮǶǹǨǦȏǫ. 

 

2.1.2 ɹʠʦʜʠʚʝʨʟʠʪʝʪ 

ǇǮǴǪǮǨǫǶǭǮǸǫǸǴǸ ǳǦ ǖǫǵǹǧǱǮǰǦ ǗǫǨǫǶǳǦ ǒǦǰǫǪǴǳǮȍǦ ǫ ǶǫǱǦǸǮǨǳǴ ǪǴǧǶǴ ǵǶǴǹǽǫǳ Ǯ ǪǴǰǹǲǫǳǸǮǶǦǳ ǨǴ ǪǨǦǸǦ ǵǶǫǸǻǴǪǳǮ ǳǦ- 

ǼǮǴǳǦǱǳǮ ǮǭǨǫǾǸǦǮ. ǒǦǰǫǪǴǳǮȍǦ ǫ ǵǴǭǳǦǸǦ ǵǴ ǷǨǴǫǸǴ ǨǮǪǴǨǳǴ ǧǴǩǦǸǷǸǨǴ Ǯ ǳǮǨǴǸǴ ǳǦ ǫǳǪǫǲǮǭǦǲ, ǾǸǴ ȍǦ ǳǦǩǱǦǷǹǨǦ ǨǦǬǳǴǷǸǦ 

ǳǦ ǭǫǲȍǦǸǦ ǰǦǰǴ ăǬǦǶǮǾǸǫò ǭǦ ǧǮǴǪǮǨǫǶǭǮǸǫǸǴǸ ǨǴ ǋǨǶǴǵǦ. ǔǨǦǦ ǷǴǷǸǴȍǧǦ ǫ ǶǫǭǹǱǸǦǸ ǳǦ ǷǵǫǼǮǺǮǽǳǦǸǦ ǩǫǴǩǶǦǺǷǰǦ ǵǴǱǴǬǧǦ 

ǳǦ ǒǦǰǫǪǴǳǮȍǦ, ǰǱǮǲǦǸǦ, ǩǫǴǱǴǩǮȍǦǸǦ, ǩǫǴǲǴǶǺǴǱǴǩǮȍǦǸǦ, ǻǮǪǶǴǩǶǦǺǮȍǦǸǦ, ǵǫǪǴǱǴǩǮȍǦǸǦ Ǯ ǪǶǹǩǮ ǰǦǶǦǰǸǫǶǮǷǸǮǰǮ, ǰǦǰǴ ǾǸǴ Ƿǫ 

ǵǶǴǲǫǳǮǸǫ ǾǸǴ ǳǦǷǸǦǳǦǱǫ ǨǴ ǵǶǫǸǻǴǪǳǮǸǫ ǩǫǴǱǴǾǰǮ ǵǫǶǮǴǪǮ (ǳǦ ǵǶǮǲǫǶ, ǴǪ ǰǶǦȍǴǸ ǳǦ ǸǶǮȍǦǷǰǮǴǸ ǵǫǶǮǴǪ ǪǴ ǱǫǪǫǳǴǸǴ ǪǴǧǦ, 

ǷǴ ǳǫǩǴǨǮǸǫ ǩǱǦǼǮȍǦǱǳǮ Ǯ ǲǫȈǹǩǱǦǼǮȍǦǱǳǮ ǺǦǭǮ). 

 
ǊǴ ǪǫǳǫǷ ǨǴ ǒǦǰǫǪǴǳǮȍǦ Ƿǫ ǶǫǩǮǷǸǶǮǶǦǳǮ ǳǦǪ 16.000 ǨǮǪǴǨǮ, ǨǰǱǹǽǮǸǫǱǳǴ Ǯ 854 ǫǳǪǫǲǮǽǳǮ (ǕǫǸǰǴǨǷǰǮ 2010). ǗǵǴǶǫǪ ǕǫǸ- 

ǰǴǨǷǰǮ (2010), ǨǴ ǒǦǰǫǪǴǳǮȍǦ ǮǲǦ ǵǴǨǫȑǫ ǴǪ 10.000 ǨǮǪǴǨǮ ǬǮǨǴǸǳǮ; Fauna Europaea - ǳǦǨǫǪǹǨǦ 10.586 ǨǮǪǴǨǮ (ǮǦǰǴ ǷǱǮǽǳǮ, 

ǴǨǮǫ ǧǶǴȍǰǮ Ƿǫ ǭǦǷǳǴǨǦǦǸ ǳǦ ǶǦǭǶǦǧǴǸǰǦ ǳǦ ǶǦǭǱǮǽǳǮ ǩǶǹǵǮ). ǗǴ ǨǰǹǵǳǴ ǶǫǽǮǷǮ 700 ǫǳǪǫǲǮǽǳǮ ǬǮǨǴǸǮǳǷǰǮ ǨǮǪǴǨǮ, ǒǦǰǫǪǴ- 

ǳǮȍǦ ǵǶǫǸǷǸǦǨǹǨǦ ǫǪǫǳ ǴǪ ǳǦȍǨǦǬǳǮǸǫ ǼǫǳǸǶǮ ǨǴ ǋǨǶǴǵǦ Ǯ ǵǴǰǶǦȍ ǳǫȍǭǮǳǦǸǦ ǲǦǱǦ ǵǴǨǶǾǮǳǦ (ǒǌǗǕǕ 2004; ǕǫǸǰǴǨǷǰǮ 2010). 

ǜǫǳǸǶǮ ǳǦ ǫǳǪǫǲǮǭǦǲ ǨǴ ǒǦǰǫǪǴǳǮȍǦ Ƿǫ ǵǶǮǶǴǪǳǮǸǫ ǫǭǫǶǦ (ǴǷǴǧǫǳǴ ǔǻǶǮǪǷǰǴǸǴ Ǯ ǕǶǫǷǵǦǳǷǰǴǸǴ) Ǯ ǨǮǷǴǰǴǵǱǦǳǮǳǷǰǮǸǫ ǵǶǫ- 

ǪǫǱǮ, Ǧ ǲǴǬǫǧǮ Ǯ ǲǦǰǫǪǴǳǷǰǮǸǫ ǵǫǾǸǫǶǮ. ǈǴ ǴǪǳǴǷ ǳǦ ǦǳǦǱǮǭǦǸǦ ǳǦ ǰǱǮǲǦǸǷǰǮǸǫ ǵǶǴǲǫǳǮ, ǵǴǷǫǧǳǴ ǨǳǮǲǦǳǮǫ ǸǶǫǧǦ ǪǦ Ƿǫ 

ǵǴǷǨǫǸǮ ǳǦ ǨǮǷǴǰǴǵǱǦǳǮǳǷǰǮǸǫ ǫǳǪǫǲǮǽǳǮ ǨǮǪǴǨǮ, ǧǮǪǫȍȑǮ ǳǫǰǴǮ ǴǪ ǳǮǨ Ƿǫ ǴǩǶǦǳǮǽǫǳǮ ǷǦǲǴ ǳǦ ǷǹǧǦǱǵǷǰǮǸǫ Ǯ ǦǱǵǷǰǮǸǫ 

ǭǴǳǮ ǳǦ ǵǱǦǳǮǳǮǸǫ. ǋǨǶǴǵǷǰǦǸǦ ǼǶǨǫǳǦ ǱǮǷǸǦ ǨǰǱǹǽǹǨǦ 113 ǨǮǪǴǨǮ ôǶǧǫǸǳǮǼǮ ǵǶǮǷǹǸǳǮ ǨǴ ǒǦǰǫǪǴǳǮȍǦ (30 ǨǮǪǴǨǮ ǶǮǧǮ, 66 

ǵǸǮǼǮ, 16 ǼǮǼǦǽǮ Ǯ ǫǪǫǳ ǨǮǪ ǶǫǵǸǮǱ). ǗǫǪǹǲǳǦǫǷǫǸ ǴǪ 20-Ǹǫ ǫǳǪǫǲǮǽǳǮ ǨǮǪǴǨǮ ǶǮǧǮ Ƿǫ ǩǱǴǧǦǱǳǴ ǭǦǩǶǴǭǫǳǮ. ǚǱǴǶǦǸǦ ǳǦ ǨǮ- 

ǾǮǸǫ ǶǦǷǸǮǸǫǱǳǮ ǩǶǹǵǮ ǫ ǵǶǫǸǷǸǦǨǫǳǦ ǷǴ 210 ǺǦǲǮǱǮǮ (ǷǴ 67 ǺǦǲǮǱǮǮ ǲǴǨ), 920 ǶǴǪǴǨǮ Ǯ ǵǶǮǧǱǮǬǳǴ 3700 ǨǮǪǴǨǮ. ǓǦȍǧǶǴȍ- 

ǳǦ ǩǶǹǵǦ Ƿǫ ǼǨǫǸǳǮǸǫ (Angiosperm) ǶǦǷǸǫǳǮȍǦ, ǷǴ ǴǰǴǱǹ 3200 ǨǮǪǴǨǮ, ǵǴǸǴǦ ǲǴǨǴǨǮǸǫ (ǴǰǴǱǹ 350) Ǯ ǵǦǵǶǦǸǮǸǫ (42).  ǗǵǴǶǫǪ 
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ǐǑǎǒǆǘǗǐǎ ǕǖǔǒǋǓǎ 

 

 

ǓǦǼǮǴǳǦǱǳǦǸǦ ǷǸǶǦǸǫǩǮȍǦ ǭǦ ǧǮǴǪǮǨǫǶǭǮǸǫǸ (ǒǌǗǕǕ 2004) ǮǲǦǱǴ ǴǰǴǱǹ 1600 ǨǮǪǴǨǮ ǦǱǩǮ Ǯ 1250 ǨǮǪǴǨǮ ǩǦǧǮ. ǐǦǶǦǪǫǱǫǨ 

(2000) ǵǶǫǪǱǴǬǮ ǵǶǫǱǮǲǮǳǦǶǳǦ ǼǶǨǫǳǦ ǱǮǷǸǦ ǳǦ ǩǦǧǮ ǳǦ ǖǫǵǹǧǱǮǰǦ ǗǫǨǫǶǳǦ ǒǦǰǫǪǴǳǮȍǦ ǰǴȍǦ ǨǰǱǹǽǹǨǦ 67 ǨǮǪǴǨǮ. 

 
ǔǪ ǪǫǨǫǸǸǫ ǧǮǴǲǮ ǳǦ ǇǦǱǰǦǳǷǰǮǴǸ ǕǴǱǹǴǷǸǶǴǨ, ǴǷǹǲ ǲǴǬǫ ǪǦ Ƿǫ ǳǦȍǪǦǸ ǨǴ ǖǫǵǹǧǱǮǰǦ ǗǫǨǫǶǳǦ ǒǦǰǫǪǴǳǮȍǦ (ǑǴǵǦǸǮǳ Ǯ ǒǦ- 

ǨǫȍǫǨ, 1995;. ǚǮǱǮǵǴǨǷǰǮ Ǯ ǪǶǹǩǮ, 1996). ǖǦǭǳǴǨǮǪǳǴǷǸǦ ǳǦ ǫǰǴǷǮǷǸǫǲǮǸǫ ǫ ǪǴǰǹǲǫǳǸǮǶǦǳǦ ǨǴ ǳǦǼǮǴǳǦǱǳǦǸǦ ǷǸǶǦǸǫǩǮȍǦ ǭǦ ǧǮǴ- 

ǪǮǨǫǶǭǮǸǫǸ (ǒǌǗǕǕ 2018). ǉǱǦǨǳǮǸǫ ǫǰǴǷǮǷǸǫǲǮ ǨǰǱǹǽǹǨǦǦǸ ǾǹǲǷǰǮ ǫǰǴǷǮǷǸǫǲǮ, ǫǰǴǷǮǷǸǫǲǮ ǳǦ ǷǹǨǮ/ǵǦǷǮǾǸǦ, ǵǱǦǳǮǳǷǰǮ 

ǫǰǴǷǮǷǸǫǲǮ Ǯ ǨǴǪǳǮ/ǲǴǽǹǶǱǮǨǮ ǫǰǴǷǮǷǸǫǲǮ. ǈǴ ǲǴǲǫǳǸǴǨ, ǦǳǸǶǴǵǴǩǫǳǮǸǫ ǨǱǮȍǦǳǮȍǦ ǮǲǦǦǸ ǭǦǺǦǸǫǳǴ ǳǮǭǦ ǨǮǪǴǨǮ Ǯ ǬǮǨǫǦ- 

ǱǮǾǸǦ; ǴǷǴǧǫǳǴ, ǨǴǪǳǮǸǫ Ǯ ǲǴǽǹǶǮǾǳǮǸǫ ǫǰǴǷǮǷǸǫǲǮ Ƿǫ ǷǲǫǸǦǦǸ ǭǦ ǳǦȍǭǦǩǶǴǭǫǳǮ, Ǧ ǵǶǫǬǮǨǫǦǳǮǸǫ ǳǮǭǮǳǷǰǮ ǧǦǶǷǰǮ ǭǦǫǪǳǮǼǮ 

ǷǫǩǦ Ƿǫ ǳǦǴȈǦǦǸ ǷǦǲǴ ǨǴ ǺǶǦǩǲǫǳǸǮ (ǨǰǱǹǽǹǨǦȍȑǮ ǾǫǷǸ ǱǴǰǦǼǮǮ ǰǴǮ Ƿǫ ǭǦǩǶǴǭǫǳǮ). ǈǴ ǭǦǫǪǳǮǼǮǸǫ ǳǦ ǵǦǷǮǾǸǦǸǦ, ǭǦǫǪǳǮǼǮǸǫ 

ǳǦ ǨǱǦǬǳǮ ǱǮǨǦǪǮ Ƿǫ ǷǲǫǸǦǦǸ ǭǦ ǭǦǩǶǴǭǫǳǮ. ǊǶǹǩǮ ǷǵǫǼǮǺǮǽǳǮ ǭǦǰǦǳǮ ǨǱǮȍǦǦǸ ǳǦ ǴǪǶǫǪǫǳǮ ǻǦǱǴǺǮǸǷǰǮ (ǷǴǱǫǳǮ) ǭǦǫǪǳǮǼǮ Ǯ 

ǷǵǫǼǮǺǮǽǳǮ ǨǮǪǴǨǮ ǾǹǲǮ. ǊǮǶǫǰǸǳǮǸǫ ǵǶǮǽǮǳǮ ǭǦ ǩǹǧǫȏǫ ǳǦ ǧǮǴǪǮǨǫǶǭǮǸǫǸǴǸ Ƿǫ ǲǳǴǩǹǧǶǴȍǳǮ Ǯ ǶǦǭǱǮǽǳǮ, Ǧ ǸǮǫ ǨǰǱǹǽǹǨǦǦǸ 

ǩǹǧǫȏǫ ǮǱǮ ǲǴǪǮǺǮǰǦǼǮȍǦ ǳǦ ǬǮǨǫǦǱǮǾǸǦǸǦ, ǺǶǦǩǲǫǳǸǦǼǮȍǦ ǳǦ ǬǮǨǫǦǱǮǾǸǦǸǦ, ǭǦǩǦǪǹǨǦȏǫ Ǯ ǳǫǴǪǶǬǱǮǨǦ ǫǰǷǵǱǴǦǸǦǼǮȍǦ. 

 
ǈǴ ǖǫǵǹǧǱǮǰǦ ǗǫǨǫǶǳǦ ǒǦǰǫǪǴǳǮȍǦ Ƿǫ ǵǶǮǭǳǦǸǮ ǽǫǸǮǶǮ ǳǦǼǮǴǳǦǱǳǮ ǵǦǶǰǴǨǮ: ǒǦǨǶǴǨǴ (731 km2),  ǉǦǱǮǽǮǼǦ (227 km 2) Ǯ ǕǫǱǮǷ- 

ǸǫǶ (125 km 2),  ǰǦǰǴ Ǯ ǪǫǱ ǴǪ ǞǦǶ ǕǱǦǳǮǳǦ (627 km 2),  ǰǴȍǦ ǧǫǾǫ ǵǶǴǩǱǦǷǫǳǦ ǭǦ ǳǦǼǮǴǳǦǱǫǳ ǵǦǶǰ ǨǴ 2021 ǩǴǪǮǳǦ. ǗǮǸǫ ǽǫǸǮǶǮ 

ǳǦǼǮǴǳǦǱǳǮ ǵǦǶǰǴǨǮ Ƿǫ ǵǶǮǶǴǪǳǴ Ǯ ǰǹǱǸǹǶǴǱǴǾǰǴ ǳǦǷǱǫǪǷǸǨǴ. ǘǮǫ ǳǹǪǦǸ ǩǴǱǫǲǮ ǲǴǬǳǴǷǸǮ ǭǦ ǶǦǭǨǴȍ ǳǦ ǸǹǶǮǭǲǴǸ, ǭǦǽǹǨǹ- 

ǨǦȏǫ ǳǦ ǵǶǮǶǴǪǳǮǸǫ ǶǫǷǹǶǷǮ Ǯ ǳǦǹǽǳǮ ǮǷǸǶǦǬǹǨǦȏǦ. ǕǴǰǶǦȍ ǞǦǶ ǕǱǦǳǮǳǦ, ǹǾǸǫ ǪǨǫ ǵǴǪǶǦǽȍǦ Ƿǫ ǵǶǴǩǱǦǷǫǳǮ ǭǦ ǭǦǾǸǮǸǫǳǮ 

ǵǴǪǶǦǽȍǦ ǴǪ ǵǴǷǱǫǪǳǮǴǸ ǳǦǼǮǴǳǦǱǫǳ ǮǭǨǫǾǸǦȍ: ǔǷǴǩǴǨǷǰǮǸǫ ǕǱǦǳǮǳǮ Ǯ ǒǦǱǫǾǫǨǮȍǦǸǦ, Ǧ ǨǴ Ǹǫǰ Ƿǫ Ǯ ǵǶǴǼǫǪǹǶǮǸǫ ǭǦ ǵǶǴǩǱǦ- 

ǷǹǨǦȏǫ ǳǦ ǪǶǹǩǮ ǭǦǾǸǮǸǫǳǮ ǵǴǪǶǦǽȍǦ. 

 

2.1.3 ʂʣʠʤʘ 

ǎ ǵǴǰǶǦȍ ǶǫǱǦǸǮǨǳǴ ǲǦǱǦǸǦ ǵǴǨǶǾǮǳǦ ǳǦ ǖǫǵǹǧǱǮǰǦ ǗǫǨǫǶǳǦ ǒǦǰǫǪǴǳǮȍǦ, ǰǱǮǲǦǸǦ ǫ ǶǦǭǳǴǨǮǪǳǦ. ǐǱǮǲǦǸǦ ǫ ǵǴǪ ǨǱǮȍǦǳǮǫ ǳǦ 

ǗǶǫǪǴǭǫǲǳǴǸǴ ǒǴǶǫ Ǯ ǫǨǶǴǵǷǰǮǴǸ ǰǴǳǸǮǳǫǳǸ ǨǴ ǶǦǭǱǮǽǳǦ ǲǫǶǦ. ǍǫǲȍǦǸǦ ǲǴǬǫ ǪǦ Ƿǫ ǵǴǪǫǱǮ ǳǦ ǷǱǫǪǳǮǸǫ ǴǷǹǲ ǰǱǮǲǦǸǷǰǮ Ƕǫ- 

ǩǮǴǳǮ: ǷǹǧǲǫǪǮǸǫǶǦǳǷǰǮ ǰǱǮǲǦǸǷǰǮ ǶǫǩǮǴǳ (50 - 500 m, ǷǦǲǴ ǨǴ ǴǧǱǦǷǸǦ ǉǫǨǩǫǱǮȍǦ Ǯ ǈǦǱǦǳǪǴǨǴ); ǹǲǫǶǫǳǴ ǷǹǧǲǫǪǮǸǫǶǦǳǷǰǮ 

ǰǱǮǲǦǸǷǰǮ ǶǫǩǮǴǳ (ǪǴ 600 m); ǶǫǩǮǴǳ ǷǴ ǸǴǵǱǦ ǰǴǳǸǮǳǫǳǸǦǱǳǦ ǰǱǮǲǦ (600 - 900 m); ǶǫǩǮǴǳ ǷǴ ǱǦǪǳǦ ǰǴǳǸǮǳǫǳǸǦǱǳǦ ǰǱǮǲǦ 

(900 ð 1.100 m);  ǷǹǧǾǹǲǷǰǴ ǰǴǳǸǮǳǫǳǸǦǱǫǳ ǵǱǦǳǮǳǷǰǮ ǰǱǮǲǦǸǷǰǮ ǶǫǩǮǴǳ (1.100 -1.300 m);  ǾǹǲǷǰǴ ǰǴǳǸǮǳǫǳǸǦǱǫǳ ǵǱǦǳǮǳǷǰǮ 

ǰǱǮǲǦǸǷǰǮ ǶǫǩǮǴǳ (1.300 ð 1.650 m);  ǷǹǧǦǱǵǷǰǴ ǵǱǦǳǮǳǷǰǮ ǰǱǮǲǦǸǷǰǮ ǶǫǩǮǴǳ (1.650 ð 2.250 m);  Ǯ ǦǱǵǷǰǴ ǵǱǦǳǮǳǷǰǮ ǰǱǮǲǦǸǷǰǮ 

ǶǫǩǮǴǳ (> 2.250 m).  ǗǱǮǰǦ 2 1 ȍǦ ǵǶǮǰǦǬǹǨǦ ǷǶǫǪǳǦǸǦ ǩǴǪǮǾǳǦ ǸǫǲǵǫǶǦǸǹǶǦ ǳǦ ǨǴǭǪǹǻǴǸ ǨǴ ǒǦǰǫǪǴǳǮȍǦ. 

 

ʉʣʠʢʘ 2-1. ʂʣʠʤʘʪʩʢʠ ʨʝʛʠʦʥʠ ʚʦ ʈʝʧʫʙʣʠʢʘ ʉʝʚʝʨʥʘ ʄʘʢʝʜʦʥʠʿʘ 

ʀʟʚʦʨ: ǋǨǶǴǵǷǰǦ ǦǩǫǳǼǮȍǦ ǭǦ ǬǮǨǴǸǳǦ ǷǶǫǪǮǳǦ 2015 ǩǴǪǮǳǦ 19 
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20 

 

 

ǓǦȍǨǮǷǴǰǮ ǨǶǫǪǳǴǷǸǮ ǳǦ ǩǴǪǮǾǳǮ ǸǫǲǵǫǶǦǸǹǶǮ ǳǦ ǨǴǭǪǹǻǴǸ ǨǴ ǖǫǵǹǧǱǮǰǦ ǗǫǨǫǶǳǦ ǒǦǰǫǪǴǳǮȍǦ Ƿǫ ǭǦǧǫǱǫǬǦǳǮ ǨǴ ǉǫǨǩǫ- 

ǱǮǷǰǮǴǸ Ǯ ǈǦǱǦǳǪǴǨǷǰǮǴǸ ǶǫǩǮǴǳ, ǰǦǪǫ ǾǸǴ ǵǶǴǷǫǽǳǦǸǦ ǩǴǪǮǾǳǦ ǸǫǲǵǫǶǦǸǹǶǦ ǳǦ ǨǴǭǪǹǻǴǸ ǫ ǵǴǨǮǷǴǰǦ ǴǪ 14 oC. ǓǦȍǷǸǹ- 

Ǫǫǳ ǲǫǷǫǼ ǨǴ ǒǦǰǫǪǴǳǮȍǦ ǫ ȍǦǳǹǦǶǮ, Ǧ ǨǴ ǵǶǴǷǫǰ ȍǹǱǮ ǫ ǳǦȍǸǴǵǴǱ. ǲǫǷǫǼ. ǓǦȍǨǮǷǴǰǦǸǦ ǸǫǲǵǫǶǦǸǹǶǦ ǴǪ 1951 ǪǴ 2021 ǩǴǪǮǳǦ 

ǫ ǭǦǧǫǱǫǬǦǳǦ ǨǴ 2012 ǩǴǪǮǳǦ ǴǪ 41,0 ÁC. ǍǦǽǫǷǸǫǳǴǷǸǦ ǳǦ ǸǴǵǱǴǸǳǮǸǫ ǧǶǦǳǴǨǮ 2 ǮǷǸǴ ǸǦǰǦ ǫ ǭǩǴǱǫǲǫǳǦ ǴǪ 1987 ǩǴǪǮǳǦ 

ǳǦǨǦǲǹ. ǎ ǭǦ ǶǦǭǱǮǰǦ ǴǪ ǵǶǨǦǸǦ ǵǴǱǴǨǮǳǦ ǳǦ ǵǫǶǮǴǪǴǸ, ǸǴǵǱǴǸǫǳ ǧǶǦǳ ǫ ǭǦǧǫǱǫǬǦǳ ǶǫǽǮǷǮ ǷǫǰǴȍǦ ǩǴǪǮǳǦ ǴǪ 1987 ǩǴǪǮǳǦ. 

ǘǫǲǵǫǶǦǸǹǶǮǸǫ ǳǦ ǨǴǭǪǹǻǴǸ ǨǴ 2020 ǩǴǪǮǳǦ ǨǴ ǖǫǵǹǧǱǮǰǦ Ǘ. ǒǦǰǫǪǴǳǮȍǦ ǵǶǴǪǴǱǬǮȍǦ ǪǦ ǩǮ ǴǪǶǦǭǹǨǦǦǸ ǸǶǫǳǪǴǨǮǸǫ ǳǦ ǭǦ- 

ǸǴǵǱǹǨǦȏǫ ǳǦ ǵǱǦǳǫǸǦǸǦ, ǷǴ ǵǴǭǮǸǮǨǳǦ ǦǳǴǲǦǱǮȍǦ ǴǪ ǳǴǶǲǦǱǦǸǦ. ǕǶǴǷǫǽǳǦǸǦ ǦǳǴǲǦǱǮȍǦ ǳǦ ǸǫǲǵǫǶǦǸǹǶǮǸǫ ǳǦ ǨǴǭǪǹǻǴǸ 

ǨǴ 2020 ǩǴǪǮǳǦ ǧǫǾǫ ǴǪ 0,4Á ǪǴ 1,4ÁC ǳǦǪ ǶǫǺǫǶǫǳǸǳǮǴǸ ǵǫǶǮǴǪ 1981-2010 ǩǴǪǮǳǦ. ǆǳǴǲǦǱǮȍǦǸǦ ǳǦ ǷǶǫǪǳǮǸǫ ǲǦǰǷǮǲǦǱ- 

ǳǮ ǸǫǲǵǫǶǦǸǹǶǮ ǳǦ ǨǴǭǪǹǻǴǸ ǨǴ 2020 ǩǴǪǮǳǦ ǧǫǾǫ ǴǪ 0,2ÁC ǪǴ 3,8ÁC ǳǦǪ ǶǫǺǫǶǫǳǸǳǮǴǸ ǵǫǶǮǴǪ 1981-2010 ǩǴǪǮǳǦ, ǪǴǪǫǰǦ 

ǵǶǴǷǫǽǳǦǸǦ ǦǳǴǲǦǱǮȍǦ ǳǦ ǲǮǳǮǲǦǱǳǮǸǫ ǸǫǲǵǫǶǦǸǹǶǮ ǳǦ ǨǴǭǪǹǻǴǸ ǧǫǾǫ ǴǪ -0,9°C ǪǴ 1,9°C 3.  

 
ǈǶǳǫǬǮǸǫ ǨǴ ǖǫǵǹǧǱǮǰǦ ǗǫǨǫǶǳǦ ǒǦǰǫǪǴǳǮȍǦ Ƿǫ ǳǫǶǦǲǳǴǲǫǶǳǴ ǶǦǷǵǴǶǫǪǫǳǮ. ǈǴ ǒǦǰǫǪǴǳǮȍǦ Ƿǫ ǵǶǮǷǹǸǳǮ ǪǨǦ ǴǷǳǴǨǳǮ 

ǵǱǹǨǮǴǲǫǸǶǮǷǰǮ ǶǫǬǮǲǮ: ǲǫǪǮǸǫǶǦǳǷǰǮ Ǯ ǰǴǳǸǮǳǫǳǸǦǱǫǳ. ǈǴ ǴǧǱǦǷǸǦ ǷǴ ǲǫǪǮǸǫǶǦǳǷǰǮ ǶǫǬǮǲ ǳǦ ǨǶǳǫǬǮ, ǳǴǫǲǨǶǮ, Ǵǰ- 

ǸǴǲǨǶǮ Ǯ ǪǫǰǫǲǨǶǮ Ƿǫ ǲǫǷǫǼǮ ǷǴ ǳǦȍǨǮǷǴǰǴ ǳǮǨǴ ǳǦ ǨǶǳǫǬǮ; ǨǴ ǴǧǱǦǷǸǦ ǷǴ ǰǴǳǸǮǳǫǳǸǦǱǳǦ ǰǱǮǲǦ, ǳǦȍǩǴǱǫǲǴ ǰǴǱǮǽǫǷǸǨǴ 

ǳǦ ǨǶǳǫǬǮ ǮǲǦ ǨǴ ǲǦȍ Ǯ ȍǹǳǮ. ǕǴǪǶǦǽȍǦ ǷǴ ǳǦȍǩǴǱǫǲǮ ǨǶǳǫǬǮ Ƿǫ ǵǱǦǳǮǳǷǰǮǸǫ ǲǦǷǮǨǮ ǨǴ ǍǦǵǦǪǳǦ ǒǦǰǫǪǴǳǮȍǦ; ǴǧǱǦǷǸǦ 

ǴǰǴǱǹ ǞǦǶ ǕǱǦǳǮǳǦ, ǇǮǷǸǶǦ Ǯ ǗǸǴǩǴǨǴ; Ǯ ǵǱǦǳǮǳǷǰǮǸǫ ǲǦǷǮǨǮ ƿǦǰǹǵǮǼǦ, ǷǴ ǨǶǨǴǸ ǗǴǱǹǳǷǰǦ ǉǱǦǨǦ Ǯ ǇǦǧǦ, ǷǴ ǨǶǨǴǸ Ǖǫ- 

ǱǮǷǸǫǶ, ǰǦǪǫ ǩǴǪǮǾǳǮǸǫ ǨǶǳǫǬǮ ǮǭǳǫǷǹǨǦǦǸ ǴǰǴǱǹ 1000 mm. ǓǦȍǷǹǨǮ ǴǧǱǦǷǸǮ ǨǴ ǪǶǬǦǨǦǸǦ Ƿǫ ǔǨǽǫ ǕǴǱǫ, ǘǮǰǨǫǾǮȍǦǸǦ Ǯ 

ǴǰǴǱǮǳǦǸǦ ǳǦ ǉǶǦǪǷǰǴ, ǰǦǪǫ ǩǴǪǮǾǳǮǸǫ ǨǶǳǫǬǮ ǮǭǳǫǷǹǨǦǦǸ ǴǰǴǱǹ 400 mm. 

 

2.1.4 ʅʘʩʝʣʝʥʠʝ 

ǗǵǴǶǫǪ ǵǴǷǱǫǪǳǮǴǸ ǵǴǵǮǷ ǨǴ 2002 ǩǴǪǮǳǦ4,  ǨǰǹǵǳǴǸǴ ǳǦǷǫǱǫǳǮǫ ǨǴ ǒǦǰǫǪǴǳǮȍǦ ǧǶǴǮ 2 022 547 ǬǮǸǫǱǮ, ǷǴ ǵǶǴǷǫǽǳǦ 

ǩǹǷǸǮǳǦ ǴǪ 78,7 ǬǮǸǫǱǮ ǳǦ ǰǨǦǪǶǦǸǫǳ ǰǮǱǴǲǫǸǦǶ, ǴǪ ǰǴǮ 58% ǬǮǨǫǦǸ ǨǴ ǹǶǧǦǳǮ ǷǶǫǪǮǳǮ. ǍǦǵǦǪǳǮǴǸ ǪǫǱ ǳǦ ǭǫǲȍǦǸǦ ǫ 

ǳǦȍǳǦǷǫǱǫǳ. ǓǦȍǩǴǱǫǲ ǪǫǱ ǴǪ ǳǦǷǫǱǫǳǮǫǸǴ ǫ ǰǴǳǼǫǳǸǶǮǶǦǳǴ ǨǴ ǹǶǧǦǳǮǸǫ ǷǶǫǪǮǳǮ. ǕǶǴǼǫǳǰǦǸǦ ǳǦ ǳǦǷǫǱǫǳǮǫǸǴ ǭǦ 2020 

ǩǴǪǮǳǦ ǴǪ ǊǶǬǦǨǳǮǴǸ ǭǦǨǴǪ ǭǦ ǷǸǦǸǮǷǸǮǰǦ ǳǦ ǗǫǨǫǶǳǦ ǒǦǰǫǪǴǳǮȍǦ ǫ 2.068.808. ǕǶǴǷǫǽǳǴǸǴ ǪǴǲǦȑǮǳǷǸǨǴ ǮǲǦǱǴ 3,58 

ǽǱǫǳǴǨǮ ǨǴ 2002 ǩǴǪǮǳǦ, ǾǸǴ ǫ ǵǴǲǦǱǰǹ ǴǪ 4,68 ǽǱǫǳǴǨǮ ǨǴ 1971 ǩǴǪǮǳǦ. ǗǸǦǵǰǦǸǦ ǳǦ ǺǫǶǸǮǱǮǸǫǸ Ƿǫ ǳǦǲǦǱǮǱǦ ǴǪ 1,9 

ǶǦȈǦȏǦ ǵǴ ǬǫǳǦ ǨǴ 1990 ǩǴǪǮǳǦ ǳǦ 1,31 ǨǴ 2020 ǩǴǪǮǳǦ Ǯ ǷǫǩǦ ǫ ǵǴǳǮǷǰǦ ǴǪ ǵǶǴǷǫǰǴǸ ǳǦ ǋǙ ǴǪ 1,53 (ǋǨǶǴǵǷǰǦ ǰǴǲǮǷǮȍǦ 

2019 ǩǴǪǮǳǦ). ǗǫǩǦǾǳǮǴǸ ǸǶǫǳǪ ǫ ǸǶǫǳǪ ǳǦ ǷǸǦǶǫǫȏǫ. 

 
ǐǦǰǴ Ǯ ǨǴ ǲǳǴǩǹ ǪǶǹǩǮ ǭǫǲȍǮ, ǱǹȈǫǸǴ ǲǮǩǶǮǶǦǱǫ ǨǴ ǩǶǦǪǴǨǮǸǫ ǧǦǶǦȍȑǮ ǨǶǦǧǴǸǹǨǦȏǫ. ǕǶǮǧǱǮǬǳǴ 25% ǴǪ ǳǦǷǫǱǫǳǮǫǸǴ 

ǬǮǨǫǫ ǨǴ ǩǱǦǨǳǮǴǸ ǩǶǦǪ ǗǰǴǵȍǫ, ǰǴȍ Ƿǫ ǳǦǴȈǦ ǨǴ ǷǫǨǫǶǳǮǴǸ ǪǫǱ ǳǦ ǭǫǲȍǦǸǦ. ǊǶǹǩǮ ǵǴǩǴǱǫǲǮ ǩǶǦǪǴǨǮ Ƿǫ ǇǮǸǴǱǦ, ǐǹǲǦǳǴǨǴ, 

ǕǶǮǱǫǵ Ǯ ǘǫǸǴǨǴ. ǍǫǲȍǦǸǦ ǫ ǦǪǲǮǳǮǷǸǶǦǸǮǨǳǴ ǵǴǪǫǱǫǳǦ ǳǦ 84 ǴǵǾǸǮǳǮ, Ǧ ǉǶǦǪǴǸ ǗǰǴǵȍǫ ǫ ǵǴǷǫǧǫǳ ǷǹǧȍǫǰǸ ǷǴǷǸǦǨǫǳ ǴǪ 

ǪǫǷǫǸ ǴǵǾǸǮǳǮ. ǒǦǰǫǪǴǳǮȍǦ Ƿǫ ǷǴǴǽǹǨǦ ǷǴ ǪǴǷǸǦ ǨǮǷǴǰǮ ǷǸǦǵǰǮ ǳǦ ǵǴǷǸǴȍǦǳǦ Ǯ ǷǫǭǴǳǷǰǦ ǫǲǮǩǶǦǼǮȍǦ. 

 
ʊʘʙʝʣʘ 2-1: ʀʟʙʨʦʝʥʦ ʠ ʧʨʦʮʝʥʝʪʦ ʥʘʩʝʣʝʥʠʝ 

 

ʛʦʜʠʥʘ ʅʘʩʝʣʝʥʠʝ (ʠʣʿʘʜʠ) 
 

ʛʦʜʠʥʘ ʅʘʩʝʣʝʥʠʝ (ʠʣʿʘʜʠ) 

1921 ǩǴǪǮǳǦ 809 1994 ǩǴǪǮǳǦ 1.946 

1931 ǩǴǪǮǳǦ 950 2003 ǩǴǪǮǳǦ 2.027 

1948 ǩǴǪǮǳǦ 1.153 2005 ǩǴǪǮǳǦ 2.037 

1953 ǩǴǪǮǳǦ 1.305 2007 ǩǴǪǮǳǦ 2.044 

1961 ǩǴǪǮǳǦ 1.406 2009 ǩǴǪǮǳǦ 2.051 

1971 ǩǴǪǮǳǦ 1.647 2012 ǩǴǪǮǳǦ 2.062 

1981 ǩǴǪǮǳǦ 1.909 2014 ǩǴǪǮǳǦ 2.069 

1991 ǩǴǪǮǳǦ 2.034 2020 ǩǴǪǮǳǦ 2.069 

ʀʟʚʦʨ: ǊǶǬǦǨǫǳ ǭǦǨǴǪ ǭǦ ǷǸǦǸǮǷǸǮǰǦ 

 
 
 

2 ǈǴ ǷǴǩǱǦǷǳǴǷǸ ǷǴ ǵǶǫǵǴǶǦǰǮǸǫ ǳǦ ǶǦǧǴǸǳǦǸǦ ǩǶǹǵǦ ǭǦ ǪǫǸǫǰǼǮȍǦ Ǯ ǮǳǪǫǰǷǮ ǳǦ ǰǱǮǲǦǸǷǰǮ ǵǶǴǲǫǳǮ (CCI/CLIVAR) ǳǦ ǗǨǫǸǷǰǦǸǦ ǲǫǸǫǴǶǴǱǴǾǰǦ 
ǴǶǩǦǳǮǭǦǼǮȍǦ (Ǘǒǔ), ǭǦ ǦǳǦǱǮǭǦ ǳǦ ǸǴǵǱǴǸǳǮǸǫ ǧǶǦǳǴǨǮ ǫ ǰǴǶǮǷǸǫǳ ǮǳǪǫǰǷǴǸ ǭǦ ǨǶǫǲǫǸǶǦǫȏǫ ǳǦ ǸǴǵǱǴǸǳǮǸǫ ǧǶǦǳǴǨǮ (HWDI). ǔǨǴȍ ǮǳǪǫǰǷ ǩǴ 
ǴǪǶǫǪǹǨǦ ǸǴǵǱǴǸǳǮǴǸ ǧǶǦǳ ǰǦǰǴ ǵǫǶǮǴǪ ǴǪ ǳǦȍǲǦǱǰǹ 6 ǵǴǷǱǫǪǴǨǦǸǫǱǳǮ ǪǫǳǦ ǷǴ ǲǦǰǷǮǲǦǱǳǦ ǸǫǲǵǫǶǦǸǹǶǦ ǳǦ ǨǴǭǪǹǻǴǸ (Tx) ǭǦ 5ÁǗ ǵǴǨǮǷǴǰǦ ǴǪ 
ǵǶǴǷǫǽǳǦǸǦ ǲǦǰǷǮǲǦǱǳǦ ǸǫǲǵǫǶǦǸǹǶǦ (Txavg) ǭǦ ǵǫǶǮǴǪǴǸ 1961ð1990 ǩǴǪǮǳǦ. 

3 ǛǮǪǶǴǲǫǸǫǴǶǴǱǴǾǰǦ ǷǱǹǬǧǦ ǳǦ ǗǫǨǫǶǳǦ ǒǦǰǫǪǴǳǮȍǦ. 2021 ǩǴǪǮǳǦ. 

4 ǕǴǷǱǫǪǫǳ ǵǴǵǮǷ ǧǫǾǫ ǳǦǵǶǦǨǫǳ ǰǴǳ ǰǶǦȍǴǸ ǳǦ 2021 ǩǴǪǮǳǦ, Ǧ ǶǫǭǹǱǸǦǸǮǸǫ Ƿǫ ǹǾǸǫ ǵǶǫǸǷǸǴȍǦǸ. 



ǓǆǜǎǔǓǆǑǋǓ ǕǑǆǓ Ǎǆ 
ǐǑǎǒǆǘǗǐǎ ǕǖǔǒǋǓǎ 

21 

 

 

 

2.1.5 ɿʜʨʘʚʩʪʚʦ 

ǔǽǫǰǹǨǦǳǮǴǸ ǬǮǨǴǸǫǳ Ǩǫǰ ǵǶǮ ǶǦȈǦȏǫ ǫ 76,7 ǩǴǪǮǳǮ (78 ǭǦ ǬǫǳǮ Ǯ 74 ǭǦ ǲǦǬǮ) ǨǴ 2018 ǩǴǪǮǳǦ ǨǴ ǖǫǵǹǧǱǮǰǦ ǗǫǨǫǶǳǦ ǒǦ- 

ǰǫǪǴǳǮȍǦ. ǗǸǦǵǰǦǸǦ ǳǦ ǳǦǸǦǱǮǸǫǸ ǨǴ 2020 ǩǴǪǮǳǦ ǧǫǾǫ 9,2 ǳǦ 1.000 ǬǮǸǫǱǮ, Ǧ ǷǸǦǵǰǦǸǦ ǳǦ ǲǴǶǸǦǱǮǸǫǸ ǧǫǾǫ 12,4 ǳǦ 1.000 

ǬǮǸǫǱǮ, ǾǸǴ ǶǫǭǹǱǸǮǶǦ ǷǴ ǵǶǮǶǴǪǳǴ ǳǦǲǦǱǹǨǦȏǫ ǴǪ 3,2 ǳǦ 1.000 ǳǦǷǫǱǫǳǮǫ (ǊǶǬǦǨǫǳ ǭǦǨǴǪ ǭǦ ǷǸǦǸǮǷǸǮǰǦ 2022 ǩǴǪǮǳǦ). 

ǖǦǷǵǶǫǪǫǱǧǦǸǦ ǳǦ ǹǲǶǫǳǮǸǫ ǱǮǼǦ ǵǴ ǨǴǭǶǦǷǸ ǵǴǰǦǬǹǨǦ ǳǦȍǨǮǷǴǰ ǵǶǴǼǫǳǸ ǴǪ ǨǰǹǵǳǮǸǫ ǷǲǶǸǳǮ ǷǱǹǽǦǮ ǭǦ 75-ǩǴǪǮǾǳǦ 

ǨǴǭǶǦǷǸ ǴǪ 43,6 ǵǶǴǼǫǳǸǮ. 

 
ǓǫǭǦǶǦǭǳǮǸǫ ǧǴǱǫǷǸǮ ǵǶǫǸǷǸǦǨǹǨǦǦǸ ǳǦȍǩǴǱǫǲ ǸǴǨǦǶ ǭǦ ȍǦǨǳǴǸǴ ǭǪǶǦǨȍǫ ǦǳǦǱǮǭǮǶǦǳǴ ǷǴ ǪǮǶǫǰǸǳǮ ǸǶǴǾǴǼǮ ǭǦ ǴǵǾǸǫǷǸ- 

ǨǴǸǴ, ǰǦǰǴ Ǯ ǭǦ ǈǱǦǪǦǸǦ ǨǶǭ ǴǷǳǴǨǦ ǳǦ ǬǮǨǴǸǳǮǸǫ ǩǴǪǮǳǮ ǵǶǮǷǵǴǷǴǧǫǳǮ ǭǦ ǵǴǵǶǫǽǫǳǴǷǸ (DALYs). ǓǫǭǦǶǦǭǳǮǸǫ ǧǴǱǫǷǸǮ 

Ƿǫ ǵǶǨǮǸǫ 7 ǵǶǮǽǮǳǮ ǭǦ ǷǲǶǸ Ǯ ǮǳǨǦǱǮǪǮǸǫǸ, Ǧ ǵǴǸǴǦ ǷǱǫǪǦǸ ǳǫǴǳǦǸǦǱǳǮǸǫ ǳǦǶǹǾǹǨǦȏǦ, ǰǴǮ Ƿǫ ǳǦǲǦǱǫǳǮ ǭǦ ǶǫǽǮǷǮ 25% 

ǴǪ 2009-2019 ǩǴǪǮǳǦ (Vos et  al.  2020). ǓǦȍǽǫǷǸǮǸǫ ǧǴǱǫǷǸǮ - ǰǦǶǪǮǴǨǦǷǰǹǱǦǶǳǮ ǭǦǧǴǱǹǨǦȏǦ, ǶǦǰ, ǶǫǷǵǮǶǦǸǴǶǳǮ ǭǦǧǴ- 

ǱǹǨǦȏǦ, ǵǴǨǶǫǪǮ Ǯ ǳǫǷǵǫǼǮǺǮǽǳǮ ǷǮǲǵǸǴǲǮ - ǮǲǦǦǸ ǲǳǴǩǹ ǵǶǮǽǮǳǮ ǰǴǮ ǽǫǷǸǴ Ƿǫ ǲǫȈǹǷǫǧǳǴ ǵǴǨǶǭǦǳǮ, ǨǰǱǹǽǹǨǦȍȑǮ ǩǮ 

ǩǫǳǫǸǮǰǦǸǦ, ǳǦǽǮǳǴǸ ǳǦ ǬǮǨǴǸ (ǪǮǫǸǦ, ǨǫǬǧǦȏǫ, ǮǸǳ.) Ǯ ǴǰǴǱǮǳǦǸǦ. 

 
ǍǪǶǦǨǷǸǨǫǳǦǸǦ ǭǦǾǸǮǸǦ ǨǴ ǖǫǵǹǧǱǮǰǦ ǗǫǨǫǶǳǦ ǒǦǰǫǪǴǳǮȍǦ Ƿǫ ǴǧǫǭǧǫǪǹǨǦ ǵǶǫǰǹ ǷǮǷǸǫǲ ǳǦ ǭǪǶǦǨǷǸǨǫǳǮ ǹǷǸǦǳǴǨǮ ǰǴǮ 

ǶǫǱǦǸǮǨǳǴ ǶǦǲǳǴǲǫǶǳǴ ȍǦ ǵǴǰǶǮǨǦǦǸ ǸǫǶǮǸǴǶǮȍǦǸǦ ǳǦ ǭǫǲȍǦǸǦ. ǔǨǦ Ǯǲ ǴǨǴǭǲǴǬǹǨǦ ǳǦ ǴǰǴǱǹ 90% ǴǪ ǳǦǷǫǱǫǳǮǫǸǴ ǪǦ 

ǪǴǧǮȍǦǸ ǭǪǶǦǨǷǸǨǫǳǮ ǹǷǱǹǩǮ ǭǦ ǵǴǲǦǱǰǹ ǴǪ 30 ǲǮǳǹǸǮ. ǍǪǶǦǨǷǸǨǫǳǮǸǫ ǹǷǸǦǳǴǨǮ Ƿǫ ǪǨǮǬǦǸ ǴǪ ǷǸǦǳǮǼǮ Ǯ ǼǫǳǸǶǮ ǭǦ ǵǶǮ- 

ǲǦǶǳǦ ǭǪǶǦǨǷǸǨǫǳǦ ǭǦǾǸǮǸǦ Ǯ ǷǵǫǼǮȍǦǱǮǭǮǶǦǳǮ ǰǴǳǷǹǱǸǦǸǮǨǳǮ Ǯ ǧǴǱǳǮǽǰǮ ǴǪǪǫǱǫǳǮȍǦ (ǨǰǱǹǽǹǨǦȍȑǮ ǸǶǮ ǷǫǰǹǳǪǦǶǳǮ 

ǧǴǱǳǮǼǮ), ǪǴ ǹǳǮǨǫǶǭǮǸǫǸǮ Ǯ ǮǳǷǸǮǸǹǸǮ ǭǦ ǸǫǶǼǮǫǶǳǦ ǭǦǾǸǮǸǦ, ǽǮǮ ǺǹǳǰǼǮǮ ǮǷǸǴ ǸǦǰǦ ǨǰǱǹǽǹǨǦǦǸ ǮǷǸǶǦǬǹǨǦȏǫ Ǯ ǳǦ- 

ǷǸǦǨǦ. ǒǮǳǮǷǸǫǶǷǸǨǴǸǴ ǭǦ ǭǪǶǦǨǷǸǨǴ Ǯ ǎǳǷǸǮǸǹǸǴǸ ǭǦ ȍǦǨǳǴ ǭǪǶǦǨȍǫ ǨǴǨǫǪǴǦ ǷǮǷǸǫǲ ǭǦ ǶǦǳǴ ǵǶǫǪǹǵǶǫǪǹǨǦȏǫ ǭǦ ǳǦǪǭǴǶ 

ǳǦ ǭǦǶǦǭǳǮǸǫ ǧǴǱǫǷǸǮ (ǒǶǫǬǦ ǭǦ ǶǦǳǴ ǵǶǫǪǹǵǶǫǪǹǨǦȏǫ Ǯ ǴǪǩǴǨǴǶ ð EWARN) ǨǶǭ ǴǷǳǴǨǦ ǳǦ ǰǱǮǳǮǽǰǮ ǴǵǮǷǮ ǷǴ ǼǫǱ 

ǴǸǰǶǮǨǦȏǫ ǳǦ ǫǵǮǪǫǲǮǮ. ǈǴ ǴǨǴȍ ǷǮǷǸǫǲ ǹǽǫǷǸǨǹǨǦǦǸ ǱǫǰǦǶǮ ǵǴ ǴǵǾǸǦ ǲǫǪǮǼǮǳǦ ǴǪ ǷǮǸǫ ǭǪǶǦǨǷǸǨǫǳǮ ǹǷǸǦǳǴǨǮ ǳǦ 

ǵǶǮǲǦǶǳǴ ǭǪǶǦǨǷǸǨǫǳǴ ǳǮǨǴ. ǎǦǰǴ ǲǴǲǫǳǸǦǱǳǴ ǳǫ ǵǴǷǸǴǮ ǮǳǸǫǩǶǮǶǦǳ ǭǪǶǦǨǷǸǨǫǳ ǮǳǺǴǶǲǦǸǮǨǫǳ ǷǮǷǸǫǲ, ǩǱǦǨǳǮǸǫ Ǯǭ- 

ǨǴǶǮ ǳǦ ǮǳǺǴǶǲǦǼǮǮ ǵǴǨǶǭǦǳǮ ǷǴ ǭǪǶǦǨȍǫǸǴ ǩǴ ǨǰǱǹǽǹǨǦǦǸ ǊǶǬǦǨǳǮǴǸ ǭǦǨǴǪ ǭǦ ǷǸǦǸǮǷǸǮǰǦ (ǭǦ ǵǴǪǦǸǴǼǮ ǭǦ ǷǲǶǸǳǴǷǸ); 

ǎǳǷǸǮǸǹǸǴǸ ǭǦ ȍǦǨǳǴ ǭǪǶǦǨȍǫ (ǭǦ ǵǴǪǦǸǴǼǮ ǭǦ ǲǴǶǧǮǪǮǸǫǸ), ǚǴǳǪǴǸ ǭǦ ǭǪǶǦǨǷǸǨǫǳǴ ǴǷǮǩǹǶǹǨǦȏǫ Ǯ ǶǫǩǮǴǳǦǱǳǮǸǫ ǼǫǳǸǶǮ 

ǭǦ ȍǦǨǳǴ ǭǪǶǦǨȍǫ Ǯ ǭǪǶǦǨǷǸǨǫǳǮǸǫ ǹǷǸǦǳǴǨǮ. 

 
ǈǮǷǴǰǴǵǶǮǴǶǮǸǫǸǳǮǸǫ ǫǰǴǱǴǾǰǮ ǭǪǶǦǨǷǸǨǫǳǮ ǵǶǦǾǦȏǦ ǨǴ ǖǫǵǹǧǱǮǰǦ ǗǫǨǫǶǳǦ ǒǦǰǫǪǴǳǮȍǦ ǩǴ ǨǰǱǹǽǹǨǦǦǸ ǷǱǫǪǳǴǨǴ: 

ǵǶǮǷǸǦǵ ǪǴ ǧǫǭǧǫǪǳǦ ǨǴǪǦ ǭǦ ǵǮǫȏǫ ǨǴ ǶǹǶǦǱǳǮǸǫ ǴǧǱǦǷǸǮ, ǵǶǮǷǸǦǵ ǪǴ ǷǦǳǮǸǦǶǳǮ ǹǷǱǴǨǮ ǨǴ ǶǫǽǮǷǮ ǼǫǱǦǸǦ ǭǫǲȍǦ; 

ǳǫǷǴǴǪǨǫǸǳǴ ǹǵǶǦǨǹǨǦȏǫ ǷǴ ǴǸǵǦǪǴǸ Ǯ ǴǸǵǦǪǳǮǸǫ ǨǴǪǮ ǳǦ ǪǶǬǦǨǳǴ ǳǮǨǴ; ǳǫǰǴǳǸǶǴǱǮǶǦǳǦ ǹǵǴǸǶǫǧǦ ǳǦ ǻǫǲǮǰǦǱǮǮ Ǯ 

ǵǫǷǸǮǼǮǪǮ; Ǯ ǳǫǷǴǴǪǨǫǸǫǳ ǰǨǦǱǮǸǫǸ ǳǦ ǨǴǭǪǹǻǴǸ ǨǴ ǭǦǸǨǴǶǫǳǮǸǫ ǵǶǴǷǸǴǶǮǮ Ǯ ǪǴǲǹǨǦȏǫǸǴ ǩǫǳǫǶǦǱǳǴ (ǴǷǴǧǫǳǴ ǵǴǨǶǭǦǳ 

ǷǴ ǷǮǶǴǲǦǾǸǮȍǦǸǦ Ǯ ǮǭǱǴǬǫǳǴǷǸǦ ǳǦ ǪǫǼǦǸǦ ǳǦ ǽǦǪ ǴǪ ǸǹǸǹǳ ǨǴ ǴǰǴǱǮǳǦǸǦ). 

 

2.1.6 ʇʦʣʠʪʠʢʘ 

ǖǫǵǹǧǱǮǰǦ ǗǫǨǫǶǳǦ ǒǦǰǫǪǴǳǮȍǦ ǷǸǦǳǦ ǳǫǭǦǨǮǷǳǦ ǪǶǬǦǨǦ ǳǦ 8 ǷǫǵǸǫǲǨǶǮ 1991 ǩǴǪǮǳǦ, ǵǴ ǶǦǷǵǦǪǴǸ ǳǦ ǵǴǶǦǳǫǾǳǦǸǦ ǗǴ- 

ǼǮȍǦǱǮǷǸǮǽǰǦ ǚǫǪǫǶǦǸǮǨǳǦ ǖǫǵǹǧǱǮǰǦ ƿǹǩǴǷǱǦǨǮȍǦ. ǍǫǲȍǦǸǦ ǷǸǦǳǦ ǰǦǳǪǮǪǦǸ ǭǦ ǽǱǫǳǷǸǨǴ ǨǴ ǋǙ ǨǴ ǪǫǰǫǲǨǶǮ 2005 ǩǴǪǮǳǦ. 

 
ǕǴǱǮǸǮǽǰǮǴǸ ǷǮǷǸǫǲ ǫ ǵǦǶǱǦǲǫǳǸǦǶǳǦ ǪǫǲǴǰǶǦǸǮȍǦ. ǈǱǦǷǸǦ ǫ ǴǶǩǦǳǮǭǮǶǦǳǦ ǳǦ ǵǶǮǳǼǮǵǴǸ ǳǦ ǶǦǷǵǶǫǪǫǱǧǦ ǳǦ ǴǨǱǦǷ- 

ǸǹǨǦȏǦǸǦ ǲǫȈǹ ǭǦǰǴǳǴǪǦǨǳǦǸǦ (ǗǴǧǶǦǳǮǫǸǴ), ǮǭǨǶǾǳǦǸǦ (ǵǶǫǸǷǫǪǦǸǫǱǴǸ ǳǦ ǖǫǵǹǧǱǮǰǦǸǦ, ǨǱǦǪǦǸǦ) Ǯ ǷǹǪǷǰǦǸǦ ǨǱǦǷǸ. 

ǗǴǧǶǦǳǮǫǸǴ Ƿǫ ǷǴǷǸǴǮ ǴǪ 120 ǵǶǦǸǫǳǮǼǮ ǷǴ ǽǫǸǮǶǮǩǴǪǮǾǫǳ ǲǦǳǪǦǸ. ǝǱǫǳǴǨǮǸǫ Ƿǫ ǮǭǧǮǶǦǦǸ ǷǴ ǳǦǶǴǪǳǴ ǩǱǦǷǦȏǫ ǴǪ 

ǵǦǶǸǮǷǰǮǸǫ ǱǮǷǸǮ, ǨǶǭ ǴǷǳǴǨǦ ǳǦ ǵǶǴǼǫǳǸǴǸ ǾǸǴ ǵǦǶǸǮǮǸǫ ǩǴ ǪǴǧǮǨǦǦǸ ǴǪ ǨǰǹǵǳǮǸǫ ǩǱǦǷǴǨǮ ǨǴ ǷǫǰǴȍǦ ǴǪ ǾǫǷǸǫ ǮǭǧǴǶǳǮ 

ǫǪǮǳǮǼǮ, ǵǶǮ ǾǸǴ ǷǫǰǴȍǦ ǴǧǱǦǷǸ ǮǲǦ ǵǴ 20 ǲǫǷǸǦ. ǕǶǫǲǮǫǶǴǸ ǫ ǵǶǫǸǷǫǪǦǸǫǱ ǳǦ ǨǱǦǪǦǸǦ Ǯ ǫ ǮǭǧǶǦǳ ǴǪ ǵǦǶǸǮȍǦǸǦ ǮǱǮ ǰǴǦ- 

ǱǮǼǮȍǦǸǦ ǾǸǴ ȑǫ ǪǴǧǮǫ ǲǳǴǭǮǳǷǸǨǴ ǲǫǷǸǦ ǨǴ ǵǦǶǱǦǲǫǳǸǴǸ. ǕǶǫǲǮǫǶǴǸ Ǯ ǪǶǹǩǮǸǫ ǲǮǳǮǷǸǶǮ ǳǫ ǷǲǫǦǸ ǪǦ ǧǮǪǦǸ ǵǶǦǸǫǳǮǼǮ. 

ǈǱǦǪǦǸǦ ȍǦ ǷǴǽǮǳǹǨǦǦǸ 15 ǲǮǳǮǷǸǫǶǷǸǨǦ. ǉǫǳǫǶǦǱǳǮǴǸ ǷǫǰǶǫǸǦǶǮȍǦǸ ǳǦ ǨǱǦǪǦǸǦ ǴǧǫǭǧǫǪǹǨǦ ǱǴǩǮǷǸǮǽǰǦ Ǯ ǫǰǷǵǫǶǸǷǰǦ 

ǵǴǪǪǶǾǰǦ ǳǦ ǨǱǦǪǦǸǦ, ǳǦ ǵǶǫǸǷǫǪǦǸǫǱǴǸ ǳǦ ǨǱǦǪǦǸǦ, ǵǴǸǵǶǫǸǷǫǪǦǸǫǱǮǸǫ ǳǦ ǨǱǦǪǦǸǦ, ǲǮǳǮǷǸǶǮǸǫ (ǽǱǫǳǴǨǮǸǫ ǳǦ ǨǱǦǪǦǸǦ). 

 
ǕǶǫǸǷǫǪǦǸǫǱǴǸ Ƿǫ ǮǭǧǮǶǦ ǳǦ ǴǵǾǸǮ, ǪǮǶǫǰǸǳǮ ǮǭǧǴǶǮ, ǷǴ ǲǦǳǪǦǸ ǴǪ ǵǫǸ ǩǴǪǮǳǮ, ǵǶǮ ǾǸǴ ǲǴǬǫ ǪǦ ǷǱǹǬǮ ǳǦȍǲǳǴǩǹ ǪǨǦ 

ǲǦǳǪǦǸǦ. ǕǶǫǸǷǫǪǦǸǫǱǴǸ ǩǮ ǮǭǨǶǾǹǨǦ ǷǨǴǮǸǫ ǵǶǦǨǦ Ǯ ǪǴǱǬǳǴǷǸǮ ǨǶǭ ǴǷǳǴǨǦ ǳǦ ǙǷǸǦǨǴǸ Ǯ ǭǦǰǴǳǷǰǦǸǦ ǶǫǩǹǱǦǸǮǨǦ. 

 
ǗǹǪǷǰǮǴǸ ǷǮǷǸǫǲ Ƿǫ ǷǴǷǸǴǮ ǴǪ ǈǶǻǴǨǫǳ ǷǹǪ, ǙǷǸǦǨǫǳ ǷǹǪ, ǙǵǶǦǨǫǳ ǷǹǪ Ǯ ǦǵǫǱǦǼǮǷǰǮ ǷǹǪǴǨǮ. ǗǹǪǷǰǮǴǸ ǷǴǨǫǸ ǳǦ ǖǫǵǹǧǱǮ- 

ǰǦ ǒǦǰǫǪǴǳǮȍǦ ǫ ǭǦǪǴǱǬǫǳ ǭǦ ǫǸǮǽǰǴǸǴ ǴǪǳǫǷǹǨǦȏǫ ǳǦ ǷǹǪǮǮǸǫ Ǯ ǪǦǨǦ ǵǶǫǵǴǶǦǰǮ ǪǴ ǗǴǧǶǦǳǮǫǸǴ ǵǶǮ ǮǭǧǴǶǴǸ ǳǦ ǷǹǪǮǮ. 

ǈǶǻǴǨǳǮǴǸ ǷǹǪ ǫ ǳǦȍǨǮǷǴǰ ǷǹǪǷǰǮ ǴǶǩǦǳ ǨǴ ǭǫǲȍǦǸǦ Ǯ ǫ ǴǪǩǴǨǴǶǫǳ ǭǦ ǫǪǳǦǰǨǴ ǷǵǶǴǨǫǪǹǨǦȏǫ ǳǦ ǭǦǰǴǳǮǸǫ ǴǪ ǷǮǸǫ ǷǹǪǴǨǮ. 

ǓǫǩǴǨǮǸǫ ǷǹǪǮǮ ǩǮ ǳǦǭǳǦǽǹǨǦ ǗǴǧǶǦǳǮǫǸǴ ǧǫǭ ǨǶǫǲǫǳǷǰǴ ǴǩǶǦǳǮǽǹǨǦȏǫ. ǙǷǸǦǨǳǮǴǸ ǷǹǪ ǫ ǴǪǩǴǨǴǶǫǳ ǭǦ ǭǦǾǸǮǸǦ ǳǦ ǙǷ- 

ǸǦǨǴǸ Ǯ ǭǦǰǴǳǷǰǮǸǫ ǵǶǦǨǦ Ǯ ǭǦ ǶǫǾǦǨǦȏǫ ǷǵǴǶǴǨǮ ǲǫȈǹ ǸǶǮǸǫ ǩǶǦǳǰǮ ǳǦ ǨǱǦǷǸǦ. ǗǴǧǶǦǳǮǫǸǴ ǩǴ ǳǦǭǳǦǽǹǨǦ Ǯ ǳǫǭǦǨǮǷǳǮǴǸ 

ȍǦǨǫǳ ǴǧǨǮǳǮǸǫǱ ǷǴ ǾǫǷǸǩǴǪǮǾǫǳ ǲǦǳǪǦǸ. 



ǓǆǜǎǔǓǆǑǋǓ ǕǑǆǓ Ǎǆ 
ǐǑǎǒǆǘǗǐǎ ǕǖǔǒǋǓǎ 

22 

 

 

 

2.1.7 ɽʢʦʥʦʤʠʿʘ 

ǐǦǰǴ ǲǦǱǦ ǭǫǲȍǦ, ǖǫǵǹǧǱǮǰǦ ǗǫǨǫǶǳǦ ǒǦǰǫǪǴǳǮȍǦ ǮǲǦ ǶǫǱǦǸǮǨǳǴ ǴǸǨǴǶǫǳǦ ǫǰǴǳǴǲǮȍǦ ǰǦǪǫ ǾǸǴ ǳǦǪǨǴǶǫǾǳǦǸǦ ǸǶǩǴǨǮȍǦ 

ǷǴǽǮǳǹǨǦ ǵǴǨǫȑǫ ǴǪ 90% ǴǪ ǇǊǕ, ǾǸǴ ȍǦ ǵǶǦǨǮ ǶǦǳǱǮǨǦ ǳǦ ǷǱǹǽǹǨǦȏǦǸǦ ǳǦǪǨǴǶ ǴǪ ǭǫǲȍǦǸǦ, Ǧ ǴǪ ǴǷǦǲǴǷǸǴȍǹǨǦȏǫǸǴ ǳǦ 

ǭǫǲȍǦǸǦ, ǸǦǦ ǳǫǰǴǱǰǹǵǦǸǮ ǵǶǫǸǶǵǫǱǦ ǳǫǩǦǸǮǨǳǮ ǨǱǮȍǦǳǮȍǦ ǴǪ ǨǦǰǨǮ ǳǦǷǸǦǳǮ. ǈǴ ǲǴǲǫǳǸǴǨ, ǭǫǲȍǦǸǦ ǫ ǷǸǦǧǮǱǮǭǮǶǦǳǦ Ǯ 

ǵǴǷǸǮǩǳǦ ǪǴǧǦǶ ǳǦǵǶǫǪǴǰ ǨǴ ǷǨǴȍǦǸǦ ǦǩǫǳǪǦ ǭǦ ǫǰǴǳǴǲǷǰǮ ǶǫǺǴǶǲǮ. ǗǫǵǦǰ, ǸǶǫǧǦ ǪǦ Ƿǫ ǶǦǧǴǸǮ ǵǴǨǫȑǫ ǳǦ ǩǶǦǪǫȏǫǸǴ 

ǵǴǨǴǱǳǦ ǧǮǭǳǮǷ ǰǱǮǲǦ ǷǴ ǼǫǱ ǪǦ Ƿǫ ǵǶǮǨǱǫǽǦǸ ǵǶǮǨǦǸǳǮ ǮǳǨǫǷǸǮǸǴǶǮ Ǯ ǪǦ Ƿǫ ǴǸǨǴǶǦǸ ǵǴǨǫȑǫ ǶǦǧǴǸǳǮ ǲǫǷǸǦ ǵǶǫǰǹ ǶǦǷǸ 

ǳǦ ǵǶǮǨǦǸǳǮǴǸ ǷǫǰǸǴǶ. 

 
ǗǫǨǫǶǳǦ ǒǦǰǫǪǴǳǮȍǦ ǫǰǴǳǴǲǷǰǮ Ƿǫ ǷǲǫǸǦ ǭǦ ǸǶǦǳǭǮǼǮǷǰǦ ǫǰǴǳǴǲǮȍǦ. ǈǴ ǴǪǳǴǷ ǳǦ ǵǴǱǮǸǮǽǰǦǸǦ ǧǱǮǭǮǳǦ ǪǴ ǋǙ, ǸǦǦ ǫ 

ǰǱǦǷǮǺǮǼǮǶǦǳǦ ǰǦǰǴ ǭǫǲȍǦ ǰǦǳǪǮǪǦǸ ǭǦ ǋǙ ǴǪ 2005 ǩǴǪǮǳǦ ǳǦǨǦǲǹ. ǗǴ ǷǨǴȍǴǸ ǧǶǹǸǴ ǪǴǲǦǾǫǳ ǵǶǴǮǭǨǴǪ (ǇǊǕ) ǵǴ ǩǱǦǨǦ 

ǳǦ ǬǮǸǫǱ (ǕǦǶǮǸǫǸ ǳǦ ǰǹǵǴǨǳǦ ǲǴȑ, Ǖǐǒ) ǴǪ 11.600 ǫǨǶǦ ǨǴ 2018 ǩǴǪǮǳǦ, ǗǫǨǫǶǳǦ ǒǦǰǫǪǴǳǮȍǦ ǮǭǳǫǷǹǨǦǾǫ 37,8 ǴǸǷǸǴ ǴǪ 

ǷǴǴǪǨǫǸǳǮǴǸ ǵǶǴǷǫǰ ǳǦ ǋǙ28 Ǯ ǫ ǶǦǳǩǮǶǦǳǦ ǳǦ ǸǶǫǸǴǸǴ ǲǫǷǸǴ ǲǫȈǹ ǭǫǲȍǮǸǫ ǴǪ ǍǇ6. 

 
ǗǫǨǫǶǳǦ ǒǦǰǫǪǴǳǮȍǦ ǫ ǵǴǷǨǫǸǫǳǦ ǳǦ ǵǶǴǲǴǨǮǶǦȏǫ ǳǦ ǮǳǰǱǹǭǮǨǫǳ ǫǰǴǳǴǲǷǰǮ ǶǦǷǸ Ǯ ǵǶǴǪǹǰǸǮǨǳǴ ǨǶǦǧǴǸǹǨǦȏǫ ǭǦ ǷǮǸǫ 

ǩǶǦȈǦǳǮ. ǎ ǵǴǰǶǦȍ ǪǴǱǩǴǸǶǦȍǳǮǸǫ ǫǺǫǰǸǮ ǴǪ ǩǱǴǧǦǱǳǴǸǴ ǫǰǴǳǴǲǷǰǴ ǭǦǧǦǨǹǨǦȏǫ Ǯ ǪǴǲǦǾǳǦǸǦ ǵǴǱǮǸǮǽǰǦ ǰǶǮǭǦ ǨǴ 2016 

ǩǴǪǮǳǦ, ǾǸǴ ǪǴǵǴǱǳǮǸǫǱǳǴ ȍǦ ǷǸǦǩǳǮǶǦǾǫ ǫǰǴǳǴǲǮȍǦǸǦ, ǭǫǲȍǦǸǦ ǹǷǵǫǾǳǴ ǩǴ ǭǦǵǴǽǳǦ ǫǰǴǳǴǲǷǰǮǴǸ ǶǦǷǸ - ǴǪ ǵǶǨǦǸǦ ǵǴǱǴ- 

ǨǮǳǦ ǳǦ 2019 ǩǴǪǮǳǦ, ǫǰǴǳǴǲǮȍǦǸǦ ǶǦǷǸǫǾǫ ǷǴ ǷǸǦǵǰǦ ǴǪ 3,6 ǵǶǴǼǫǳǸǮ. ǊǴǵǴǱǳǮǸǫǱǳǴ, ǵǴǲǫȈǹ 2010 Ǯ 2019 ǩǴǪǮǳǦ, ǇǊǕ 

ǵǴ ǩǱǦǨǦ ǳǦ ǬǮǸǫǱ ǵǴǶǦǷǳǦ ǴǪ 3.459 ǳǦ 5.460. ǍǦǧǶǭǹǨǦȏǫǸǴ ǳǦ ǶǦǷǸǴǸ Ƿǫ ǵǶǮǵǮǾǹǨǦ ǳǦ ǷǸǦǧǮǱǳǦǸǦ ǵǴǸǶǴǾǹǨǦǽǰǦ Ǯ 

ǳǮǷǰǦǸǦ ǮǳǺǱǦǼǮȍǦ, ǰǦǰǴ Ǯ ǳǦ ǶǦǷǸǴǸ ǳǦ ǪǴǲǦǾǳǮǸǫ Ǯ ǷǸǶǦǳǷǰǮǸǫ ǮǳǨǫǷǸǮǼǮǮ ǵǴ ǵǴǱǮǸǮǽǰǦǸǦ ǰǶǮǭǦ. 

 
ǕǴ ǮǲǵǱǫǲǫǳǸǦǼǮȍǦǸǦ ǳǦ ǶǦǭǱǮǽǳǮ ǷǸǶǦǸǫǾǰǮ Ǯ ǭǦǰǴǳǴǪǦǨǳǮ ǲǫǶǰǮ, ǨǰǱǹǽǮǸǫǱǳǴ Ǯ ǳǦǼǮǴǳǦǱǳǦǸǦ ǷǸǶǦǸǫǩǮȍǦ ǭǦ ǨǶǦǧǴ- 

ǸǹǨǦȏǫ 2016-2020 Ǯ ǵǶǴǩǶǦǲǦǸǦ ǭǦ ǨǶǦǧǴǸǹǨǦȏǫ Ǯ ǷǴǼǮȍǦǱǳǮ ǶǫǺǴǶǲǮ (ESRP), ǗǫǨǫǶǳǦ ǒǦǰǫǪǴǳǮȍǦ ǹǷǵǫǾǳǴ ȍǦ ǳǦǲǦǱǮ 

ǳǫǨǶǦǧǴǸǫǳǴǷǸǦ ǎǭǨǴǶ: Ǔǆ ǉǴǪǮǾǳǦ ǷǱǮǰǦ 2-2: ǇǊǕ ǵǴ ǩǱǦǨǦ ǳǦ ǬǮǸǫǱ ǨǴ ǫǨǶǦ (ǸǫǰǴǨǳǴ ǪǫǨǮǭǫǳ ǰǹǶǷ) 54 ǷǸǦǵǰǦ (ǭǦ 

ǵǴǫǪǮǳǼǮ ǳǦ ǨǴǭǶǦǷǸ ǴǪ 15-64 ǩǴǪǮǳǮ) ǴǪ 36 ǵǶǴǼǫǳǸǮ ǨǴ 2005 ǩǴǪǮǳǦ ǳǦ 16,6 ǵǶǴǼǫǳǸǮ ǨǴ ǵǴǷǱǫǪǳǮǴǸ ǰǨǦǶǸǦǱ ǴǪ 2019 

ǩǴǪǮǳǦ - ǮǷǸǴǶǮǷǰǮ ǳǮǷǰǦ ǷǸǦǵǰǦ. ǓǫǸǴ ǳǴǲǮǳǦǱǳǦǸǦ ǵǱǦǸǦ ǫ ǭǩǴǱǫǲǫǳǦ ǭǦ 7 ǴǸǷǸǴ ǨǴ 2018 ǩǴǪǮǳǦ. ǍǦǰǱǹǽǳǴ ǷǴ ǵǶǨǴǸǴ 

ǵǴǱǹǩǴǪǮǫ ǴǪ 2019 ǩǴǪǮǳǦ ǵǶǴǷǫǽǳǦǸǦ ǲǫǷǫǽǳǦ ǵǱǦǸǦ ǮǭǳǫǷǹǨǦ ǵǶǮǧǱǮǬǳǴ 25.200 ǪǫǳǦǶǮ (ǴǰǴǱǹ 408 ǫǨǶǦ). ǗǫǨǫǶǳǦ 

ǒǦǰǫǪǴǳǮȍǦ ǩǮ ǶǦǸǮǺǮǰǹǨǦǾǫ ǷǮǸǫ ǰǱǹǽǳǮ ǰǴǳǨǫǳǼǮǮ ǳǦ ǒǫȈǹǳǦǶǴǪǳǦǸǦ ǴǶǩǦǳǮǭǦǼǮȍǦ ǳǦ ǸǶǹǪǴǸ (ǒǔǘ), ǨǰǱǹǽǮǸǫǱǳǴ Ǯ 

ǸǶǮ ǳǴǨǮ ǰǴǳǨǫǳǼǮǮ ǶǦǸǮǺǮǰǹǨǦǳǮ ǲǮǳǦǸǦǸǦ ǩǴǪǮǳǦ. 

 
ǎ ǵǴǰǶǦȍ ǹǷǵǫǻǴǸ ǨǴ ǵǴǪǴǧǶǹǨǦȏǫǸǴ ǳǦ ǳǮǨǴǦǸǦ ǳǦ ǵǱǦǸǮǸǫ, Ƿ¯ ǹǾǸǫ ǵǴǷǸǴǮ ǭǳǦǽǮǸǫǱǫǳ ȍǦǭ ǨǴ ǵǱǦǸǮǸǫ ǲǫȈǹ ǵǴǱǴǨǮǸǫ. 

ǌǫǳǷǰǮǸǫ ǶǦǧǴǸǳǮǼǮ ǪǴǧǮǨǦǦǸ ǵǶǮǧǱǮǬǳǴ 18-19 ǵǶǴǼǫǳǸǮ ǵǴǲǦǱǰǹ ǴǪ ǲǦǾǰǮǸǫ ǶǦǧǴǸǳǮǼǮ ǨǴ ǵǱǦǸǦ. ǕǴǳǦǸǦǲǹ, ǵǶǮǨ- 

ǶǫǲǫǳǴǸǴ ǨǶǦǧǴǸǹǨǦȏǫ ǰǦȍ ǲǱǦǪǮǸǫ (ǳǦ ǨǴǭǶǦǷǸ ǴǪ 15-29 ǩǴǪǮǳǮ) ǫ ǪǨǴȍǳǴ ǵǴǩǴǱǫǲǴ ǴǸǰǴǱǰǹ ǰǦȍ ǨǴǭǶǦǷǳǮǸǫ ǧǮǪǫȍȑǮ ǸǮǫ 

ǳǫ ǲǴǬǦǸ ǪǦ ǳǦȍǪǦǸ ǵǴǷǸǴȍǦǳǴ ǨǶǦǧǴǸǹǨǦȏǫ. ǕǴǩǴǱǫǲǮǴǸ ǪǫǱ ǴǪ ǵǶǮǨǶǫǲǫǳǮǸǫ ǶǦǧǴǸǳǮǼǮ Ƿǫ ǲǦǬǮ. 

 
ǓǫǨǶǦǧǴǸǫǳǴǷǸǦ Ǯ ǳǫǦǰǸǮǨǳǴǷǸǦ ǰǦȍ ǲǱǦǪǮǸǫ Ǯ ǬǫǳǮǸǫ ǴǷǸǦǳǹǨǦǦǸ ǨǮǷǴǰǮ Ǯ ǵǴǰǶǦȍ ǹǷǵǫǻǴǸ ǨǴ ǳǦǲǦǱǹǨǦȏǫǸǴ ǳǦ Ǩǰǹǵ- 

ǳǦǸǦ ǷǸǦǵǰǦ ǳǦ ǳǫǨǶǦǧǴǸǫǳǴǷǸ. ǗǸǦǵǰǦǸǦ ǳǦ ǳǫǨǶǦǧǴǸǫǳǴǷǸ ǰǦȍ ǲǱǦǪǮǸǫ ǧǫǾǫ ǵǶǴǼǫǳǫǸǦ ǳǦ 35 ǵǶǴǼǫǳǸǮ ǴǪ ǵǶǨǦǸǦ 

ǵǴǱǴǨǮǳǦ ǳǦ 2019 ǩǴǪǮǳǦ, ǪǴǪǫǰǦ ǲǱǦǪǮǸǫ (ǳǦ ǨǴǭǶǦǷǸ ǴǪ 15-29 ǩǴǪǮǳǮ) ǰǴǮ ǳǫ Ƿǫ ǨǴ ǶǦǧǴǸǫǳ ǷǸǦǸǹǷ, ǴǧǶǦǭǴǨǦǳǮǫ ǮǱǮ 

ǴǧǹǰǦ (NEET ǧǫǾǫ ǵǶǴǼǫǳǫǸǦ ǳǦ 31 ǵǶǴǼǫǳǸ ǨǴ 2016 ǩǴǪǮǳǦ. ǗǱǮǽǳǴ, ǴǪ ǵǶǨǦǸǦ ǵǴǱǴǨǮǳǦ ǴǪ 2019 ǩǴǪǮǳǦ, ǵǴǨǫȑǫ ǴǪ 50 

ǵǶǴǼǫǳǸǮ ǴǪ ǬǫǳǮǸǫ ǳǦ ǨǴǭǶǦǷǸ ǴǪ 15 Ǯ ǵǴǨǫȑǫ ǩǴǪǮǳǮ ǳǫ ǹǽǫǷǸǨǹǨǦǱǫ ǳǦ ǵǦǭǦǶǴǸ ǳǦ ǸǶǹǪǴǸ. ǗǫǨǫǶǳǦ ǒǦǰǫǪǴǳǮȍǦ ǩǴ 

ǵǶǫǵǴǭǳǦǨǦ ǴǨǦ ǵǶǦǾǦȏǫ ǰǦǰǴ ǪǴǱǩǴǶǴǽǫǳ ǷǸǶǹǰǸǹǶǫǳ ǵǶǫǪǮǭǨǮǰ Ǯ ǨǴ Ǹǫǰ Ƿǫ ǩǴǱǫǲ ǧǶǴȍ ǲǫǶǰǮ ǭǦ ǪǦ Ƿǫ ǶǫǾǮ ǴǨǦ, ǰǦǰǴ 

ǾǸǴ ǫ ǾǫǲǦǸǦ ǉǦǶǦǳǼǮȍǦ ǭǦ ǲǱǦǪǮ. 

 
ʊʘʙʝʣʘ 2-2. ʀʟʙʨʘʥʠ ʤʘʢʨʦʝʢʦʥʦʤʩʢʠ ʧʦʢʘʟʘʪʝʣʠ, 2003-2012 ʛ. 

 

 2003 
ʛʦʜʠʥʘ 

2004 
ʛʦʜʠʥʘ 

2005 
ʛʦʜʠʥʘ 

2006 
ʛʦʜʠʥʘ 

2007 
ʛʦʜʠʥʘ 

2008 
ʛʦʜʠʥʘ 

2009 
ʛʦʜʠʥʘ 

2010 
ʛʦʜʠʥʘ 

2011 
ʛʦʜʠʥʘ 

2012 
ʛʦʜʠʥʘ 

ǇǊǕ (ǲǮǱǮǴǳ 
ǒǐǊ) 

258.369 272.462 295.052 320.059 364.989 411.728 410.734 434.730 461.730 462.783 

ǷǸǦǵǰǦ ǳǦ 
ǶǫǦǱǫǳ ǶǦǷǸ ǳǦ 
ǇǊǕ (%) 

 
2.8 

 
4.6 

 
4.4 

 
5 

 
6.1 

 
5 

 
-0,9 

 
2.9 

 
2.8 

 
-0,3 

ǇǊǕ ǵǴ ǩǱǦǨǦ 
ǳǦ ǬǮǸǫǱ (ǒǐǊ) 

127.478 134.050 144.857 156.874 178.605 201.147 200.292 211.246 224.300 224.439 

ǇǊǕ ǵǴ ǩǱǦǨǦ 
ǳǦ ǬǮǸǫǱ (ǋǙǖ) 

2.081 2.185 2.363 2.564 2.919 3.283 3.269 3.434 3.645 3.648 

ǎǳǺǱǦǼǮȍǦ (CPI, 
ǵǶǴǷǫǽǳǦ) (%) 

1.2 -0,4 0,5 3.2 2.3 8.3 -0,8 1.6 3.9 3.3 

ǎǭǨǴǭ f.o.b 
(ǲǮǱǮǴǳǮ ǫǨǶǦ) 

1.203 1.345 1.643 1.914 2.472 2.693 1.933 2.530 3.179 3.093 



ǓǆǜǎǔǓǆǑǋǓ ǕǑǆǓ Ǎǆ 
ǐǑǎǒǆǘǗǐǎ ǕǖǔǒǋǓǎ 

23 

 

 

 

 2003 
ʛʦʜʠʥʘ 

2004 
ʛʦʜʠʥʘ 

2005 
ʛʦʜʠʥʘ 

2006 
ʛʦʜʠʥʘ 

2007 
ʛʦʜʠʥʘ 

2008 
ʛʦʜʠʥʘ 

2009 
ʛʦʜʠʥʘ 

2010 
ʛʦʜʠʥʘ 

2011 
ʛʦʜʠʥʘ 

2012 
ʛʦʜʠʥʘ 

ǙǨǴǭ f.o.b. 
(ǲǮǱǮǴǳǮ ǫǨǶǦ) 

1.956 2.259 2.501 2.915 3.653 4.455 3.492 3.978 4.861 4.877 

ǊǫǺǮǼǮǸ ǳǦ 
ǸǫǰǴǨǳǦǸǦ 
ǷǲǫǸǰǦ (% ǴǪ 
ǇǊǕ) 

 
-4 

 
-8.1 

 
-2,5 

 
-0,4 

 
-7.1 

 
-12.8 

 
-6,8 

 
-2 

 
-3 

 
-3,9 

ǗǸǦǵǰǦ ǳǦ 
ǳǫǨǶǦǧǴǸǫǳǴǷǸ 
(ǒǔǘ) 

 
36.7 

 
37.2 

 
37.3 

 
36 

 
34.9 

 
33.8 

 
32.2 

 
32 

 
31.4 

 
31 

ǖǦǷǸ ǳǦ 
ǨǶǦǧǴǸǫǳǴǷǸǦ 

-2,9 -4.1 4.3 4.6 3.5 3.2 3.4 1.3 1.1 0,8 

ʀʟʚʦʨ: ǒǮǳǮǷǸǫǶǷǸǨǴ ǭǦ ǺǮǳǦǳǷǮǮ ǳǦ ǖǫǵǹǧǱǮǰǦ ǗǫǨǫǶǳǦ ǒǦǰǫǪǴǳǮȍǦ, ǓǦǶǴǪǳǦ ǧǦǳǰǦ ǳǦ ǖǫǵǹǧǱǮǰǦ ǗǫǨǫǶǳǦ ǒǦǰǫǪǴǳǮȍǦ 

 

 

2.1.8 ɽʥʝʨʛʠʿʘ 

ǕǶǴǮǭǨǴǪǷǸǨǴǸǴ ǳǦ ǫǱǫǰǸǶǮǽǳǦ ǫǳǫǶǩǮȍǦ ǨǴ ǗǫǨǫǶǳǦ ǒǦǰǫǪǴǳǮȍǦ ǩǱǦǨǳǴ Ƿǫ ǵǴǸǵǮǶǦ ǳǦ ǱǮǩǳǮǸ Ǯ ǻǮǪǶǴǫǳǫǶǩǮȍǦ Ǯ ǭǦǨǮ- 

ǷǮ ǴǪ ǹǨǴǭǴǸ ǳǦ ǫǱǫǰǸǶǮǽǳǦ ǫǳǫǶǩǮȍǦ. ǕǴǸǶǴǾǫǳǮǸǫ ǰǴǱǮǽǮǳǮ ǩǦǷ Ƿǫ ǷǰǶǴǲǳǮ Ǯ Ƿǫ ǹǨǫǭǹǨǦǦǸ ǴǪ ǖǹǷǮȍǦ ǵǶǫǰǹ ǮǳǸǫǶǰǴ- 

ǳǫǰǸǴǶ ǷǴ ǇǹǩǦǶǮȍǦ. ǈǸǴǶǮǴǸ ǮǳǸǫǶǰǴǳǫǰǸǴǶ ǰǴǳ ǉǶǼǮȍǦ ǨǴ ǲǴǲǫǳǸǴǨ ǫ ǨǴ ǳǦǵǶǫǪǳǦ ǺǦǭǦ ǳǦ ǵǱǦǳǮǶǦȏǫ. ǗǫǨǫǶǳǦ ǒǦǰǫ- 

ǪǴǳǮȍǦ ǧǫǾǫ ǵǶǨǦǸǦ ǭǫǲȍǦ ǴǪ ǍǦǵǦǪǫǳ ǇǦǱǰǦǳ ǾǸǴ ǮǭǩǶǦǪǮ ǭǳǦǽǮǸǫǱǳǦ ǵǴǷǸǶǴȍǰǦ ǭǦ ǨǫǸǫǶ ǨǴ 2014 ǩǴǪǮǳǦ. ǗǫǵǦǰ, ǴǸǸǴǩǦǾ 

ǳǫ Ƿǫ ǮǭǩǶǦǪǫǳǮ ǳǴǨǮ ǰǦǵǦǼǮǸǫǸǮ ǳǦ ǨǫǸǫǶ. ǍǫǲȍǦǸǦ ǲǴǲǫǳǸǦǱǳǴ ǸǫǳǪǫǶǮǶǦ ǭǦ ǳǴǨ ǰǦǵǦǼǮǸǫǸ ǭǦ ǷǰǱǦǪǮǶǦȏǫ ǷǴ ǵǹǲǵǦ 

ǨǴ ǝǫǧǶǫǳ, ǰǦǰǴ Ǯ ǭǦ ǪǴǵǴǱǳǮǸǫǱǳǮ ǷǴǱǦǶǳǮ ǚǈ ǰǦǵǦǼǮǸǫǸǮ (ǗǫǰǶǫǸǦǶǮȍǦǸ ǳǦ ǫǳǫǶǩǫǸǷǰǦǸǦ ǭǦǫǪǳǮǼǦ 2021 ǩǴǪǮǳǦ). 

 
ǋǳǫǶǩǫǸǷǰǮǴǸ ǷǫǰǸǴǶ ǨǴ ǖǫǵǹǧǱǮǰǦ ǗǫǨǫǶǳǦ ǒǦǰǫǪǴǳǮȍǦ ǩǮ ǮǲǦ ǷǱǫǪǳǮǸǫ ǩǱǦǨǳǮ ǰǦǶǦǰǸǫǶǮǷǸǮǰǮ (ǒǫȈǹǳǦǶǴǪǳǦ Ǧǩǫǳ- 

ǼǮȍǦ ǭǦ ǫǳǫǶǩǫǸǮǰǦ 2020 ǩǴǪǮǳǦ): 

 
· ǈǰǹǵǳǴǸǴ ǩǴǪǮǾǳǴ ǵǶǴǮǭǨǴǪǷǸǨǴ ǳǦ ǫǱǫǰǸǶǮǽǳǦ ǫǳǫǶǩǮȍǦ ǨǴ 2020 ǩǴǪǮǳǦ ǮǭǳǫǷǹǨǦ 5.347 GWh, Ǧ ǹǨǫǭǫǳǮ Ƿǫ ǹǾǸǫ 

2.326 GWh ǭǦ ǪǦ Ƿǫ ǭǦǪǴǨǴǱǮ ǨǰǹǵǳǦǸǦ ǪǴǲǦǾǳǦ ǵǴǧǦǶǹǨǦǽǰǦ ǳǦ ǫǱǫǰǸǶǮǽǳǦ ǫǳǫǶǩǮȍǦ. 

 
· ǕǶǴǮǭǨǴǪǷǸǨǴǸǴ ǳǦ ǫǱǫǰǸǶǮǽǳǦ ǫǳǫǶǩǮȍǦ ǨǴ 2020 ǩǴǪǮǳǦ ǧǫǾǫ ǩǱǦǨǳǴ ǴǪ ǫǱǫǰǸǶǦǳǮ ǳǦ ȍǦǩǱǫǳ (49%), ǻǮǪǶǴǫǳǫǶǩǮȍǦ 

(24%) Ǯ ǵǶǮǶǴǪǫǳ ǩǦǷ (21%) 

 
· ǙǽǫǷǸǨǴǸǴ ǳǦ ǨǰǹǵǳǦǸǦ ǰǴǳǫǽǳǦ ǵǴǸǶǴǾǹǨǦǽǰǦ (ǈǐǕ) ǳǦ ǫǳǫǶǩǮȍǦ ǨǴ 2019 ǩǴǪǮǳǦ ǧǫǾǫ 38% ǭǦ ǸǶǦǳǷǵǴǶǸ, 24% ǭǦ ǶǫǭǮ- 

ǪǫǳǼǮȍǦǱǳǮ ǭǩǶǦǪǮ, 23% ǭǦ ǮǳǪǹǷǸǶǮȍǦ Ǯ 11% ǭǦ ǰǴǲǫǶǼǮȍǦǱǳǮ ǼǫǱǮ, 3% ǭǦ ǳǫǫǳǫǶǩǫǸǷǰǦ ǹǵǴǸǶǫǧǦ Ǯ 1% ǭǦ ǭǫǲȍǴǪǫǱǷǸǨǴ 

Ǯ ǾǹǲǦǶǷǸǨǴ (ǨǮǪǮ ǘǦǧǫǱǦ 2 3 ) 

 
· ǎǭǨǴǶǮǸǫ ǳǦ ǨǰǹǵǳǦǸǦ ǰǴǳǫǽǳǦ ǵǴǸǶǴǾǹǨǦǽǰǦ (ǈǐǕ) ǨǴ 2019 ǩǴǪǮǳǦ ǵǴǸǫǰǳǹǨǦǦǸ ǴǪ ǳǦǺǸǦ (52%), ǫǱǫǰǸǶǮǽǳǦ ǫǳǫǶ- 

ǩǮȍǦ (27%), ǧǮǴǩǴǶǮǨǦ Ǯ ǴǸǵǦǪ (9%), ȍǦǩǱǫǳ (6%), ǵǶǮǶǴǪǫǳ ǩǦǷ (2%) Ǯ ǸǴǵǱǮǳǦ (2%) (ǨǮǪǮ ǘǦǧǫǱǦ 2 3 ) 

 
· ǎǭǨǴǶǮǸǫ ǳǦ ǨǰǹǵǳǴǸǴ ǷǳǦǧǪǹǨǦȏǫ ǷǴ ǫǳǫǶǩǮȍǦ (ǈǗǋ) ǨǴ 2019 ǩǴǪǮǳǦ ǵǴǸǫǰǳǹǨǦǦǸ ǴǪ ǳǦǺǸǦ (40%), ȍǦǩǱǫǳ (39%), ǵǶǮ- 

ǶǴǪǫǳ ǩǦǷ (9%), ǧǮǴǩǴǶǮǨǦ Ǯ ǴǸǵǦǪ (8%), ǻǮǪǶǴ (4%) Ǯ ǨǫǸǫǶ, ǷǴǱǦǶǳǮ Ǯ ǷǱ.(1%). 

 
ǖǦǷǵǶǫǪǫǱǧǦǸǦ ǳǦ ǷǫǰǸǴǶǮǸǫ ǭǦ ǺǮǳǦǱǳǦ ǵǴǸǶǴǾǹǨǦǽǰǦ ǳǦ ǫǳǫǶǩǮȍǦ (ǨǴ TJ) ǫ ǪǦǪǫǳǦ ǵǴǪǴǱǹ. 

 
ʊʘʙʝʣʘ 2-3. ʇʦʪʨʦʰʫʚʘʯʢʘ ʥʘ ʝʥʝʨʛʠʿʘ ʚʦ ʈʝʧʫʙʣʠʢʘ ʉʝʚʝʨʥʘ ʄʘʢʝʜʦʥʠʿʘ ʟʘ 2019 ʛʦʜʠʥʘ (TJ) 

 

 
ƿǦǩǱǫǳ Ǯ 
ǸǶǫǷǫǸ 

ǗǹǶǴǨǦ 
ǳǦǺǸǦ 

ǓǦǺǸǫǳǮ 
ǵǶǴǮǭǨǴǪǮ 

ǕǶǮǶǴ- 
Ǫǫǳ ǩǦǷ 

ǓǹǰǱǫ- 
ǦǶǳǦ 

 
ǛǮǪǶǴ 

ǉǫǴǸǫǶǲǦǱǳǦ, 
ǷǴǳǽǫǨǦ Ǯ ǷǱ. 

ǇǮǴǩǴ- 
ǶǮǨǦ Ǯ 
ǴǸǵǦǪ 

ǋǱǫǰ- 
ǸǶǮǽǳǦ 
ǫǳǫǶǩǮȍǦ 

 
ǘǴǵǱǮǳǦ 

 
ǈǰǹǵǳǴ 

ɺʢʫʧʥʦ 5334 0 43391 1807 0 0 184 7776 22466 1800 82759 

ǎǳǪǹǷǸǶǮȍǦ 5262 0 5894 1483 0 0 0 315 5832 17 18803 

ǘǶǦǳǷǵǴǶǸ 0 0 31649 74 0 0 0 4 51 0 31777 

ǖǫǭǮǪǫǳǼǮȍǦǱǳǮ 
ǭǩǶǦǪǮ 

26 0 435 8 0 0 0 7220 10943 1319 19951 

ǐǴǲǫǶǼǮȍǦǱǳǮ Ǯ 
ȍǦǨǳǮ ǹǷǱǹǩǮ 

2 2 0 2433 242 0 0 42 180 5497 464 8880 

ǍǫǲȍǴǪǫǱǷǸǨǴ/ 
ǾǹǲǦǶǷǸǨǴ 

23 0 528 0 0 0 143 58 143 0 895 

Ǔǫ-ǫǳǫǶǩǫǸǷǰǦ 
ǹǵǴǸǶǫǧǦ 

0 0 2453 0 0 0 0 0 0 0 2453 

ʀʟʚʦʨ: ǒǫȈǹǳǦǶǴǪǳǦ ǦǩǫǳǼǮȍǦ ǭǦ ǫǳǫǶǩǮȍǦ (2022) 



ǓǆǜǎǔǓǆǑǋǓ ǕǑǆǓ Ǎǆ 
ǐǑǎǒǆǘǗǐǎ ǕǖǔǒǋǓǎ 

24 

 

 

 

2.1.9 ʊʨʘʥʩʧʦʨʪ 

ǈǴ ǸǶǦǳǷǵǴǶǸǳǮǴǸ ǷǫǰǸǴǶ, ǵǦǸǳǮǴǸ ǸǶǦǳǷǵǴǶǸ ǮǲǦ ǳǦȍǩǴǱǫǲǴ ǹǽǫǷǸǨǴ ǨǴ ǵǴǸǶǴǾǹǨǦǽǰǦǸǦ ǳǦ ǫǳǫǶǩǮȍǦ (98%) Ǯ ǫ ǪǴǲǮǳǦǳ- 

Ǹǫǳ ǨǴ ǸǶǦǳǷǵǴǶǸǳǮǴǸ ǷǫǰǸǴǶ ǨǴǴǵǾǸǴ. ǖǫǵǹǧǱǮǰǦ ǗǫǨǫǶǳǦ ǒǦǰǫǪǴǳǮȍǦ ǮǲǦ ǶǫǱǦǸǮǨǳǴ ǪǴǧǶǴ ǶǦǭǨǮǫǳǦ ǵǦǸǳǦ ǸǶǦǳǷ- 

ǵǴǶǸǳǦ ǮǳǺǶǦǷǸǶǹǰǸǹǶǦ, ǮǦǰǴ ǵǴǸǶǴǾǹǨǦǽǰǦǸǦ ǳǦ ǫǳǫǶǩǮȍǦ ǨǴ ǷǫǰǸǴǶǴǸ ǫ ǲǦǱǦ ǨǴ ǷǵǴǶǫǪǧǦ ǷǴ ǋǙ ǵǴ ǩǱǦǨǦ ǳǦ ǬǮǸǫǱ: 650 

toe ǳǦ 1000 ǬǮǸǫǱǮ ǨǴ ǋǙ-27 ǨǴ ǷǵǴǶǫǪǧǦ ǷǴ 200 toe ǳǦ 1000 ǬǮǸǫǱǮ ǨǴ ǖǫǵǹǧǱǮǰǦ ǗǫǨǫǶǳǦ ǒǦǰǫǪǴǳǮȍǦ. ǈǴ ǵǴǷǱǫǪǳǮǸǫ 

ǵǫǸ ǩǴǪǮǳǮ ǮǲǦ ǧǱǦǩ ǵǴǶǦǷǸ, ǳǴ ǷǫǵǦǰ ǳǦǼǮǴǳǦǱǳǮǸǫ ǧǶǴȍǰǮ ǭǳǦǽǮǸǫǱǳǴ ǭǦǴǷǸǦǳǹǨǦǦǸ ǭǦǪ ǫǨǶǴǵǷǰǮǸǫ. 

 
ǐǴǩǦ ǷǸǦǳǹǨǦ ǭǧǴǶ ǭǦ ǪǶǹǩǮǸǫ ǨǮǪǴǨǮ ǫǳǫǶǩǫǳǷǮ, ǧǫǳǭǮǳǴǸ Ǯ ǪǮǭǫǱǴǸ ǮǲǦǦǸ ǪǴǲǮǳǦǳǸǳǦ ǹǱǴǩǦ ǨǴ ǷǫǰǸǴǶǴǸ ǳǦ ǵǦǸǳǮǴǸ 

ǸǶǦǳǷǵǴǶǸ. ǔǪ 2000 ǩǴǪǮǳǦ, ǮǲǦ ǭǳǦǽǮǸǫǱǫǳ ǵǦǪ ǳǦ ǵǴǸǶǴǾǹǨǦǽǰǦǸǦ ǳǦ ǧǫǳǭǮǳ Ǯ ǭǳǦǽǮǸǫǱǳǴ ǭǩǴǱǫǲǹǨǦȏǫ ǳǦ ǵǴǸǶǴ- 

ǾǹǨǦǽǰǦǸǦ ǳǦ ǪǮǭǫǱ, ǧǮǪǫȍȑǮ ǪǮǭǫǱ ǨǴǭǮǱǦǸǦ ǷǸǦǳǦǦ ǵǴǦǸǶǦǰǸǮǨǳǮ. ǘǫǽǫǳ ǳǦǺǸǫǳ ǩǦǷ ǘǓǉ ǫ ǨǴǨǫǪǫǳ ǵǴ 2000 ǩǴǪǮǳǦ. 

ǈǰǹǵǳǮǴǸ ǧǶǴȍ ǳǦ ǨǴǭǮǱǦ ǨǴ ǭǫǲȍǦǸǦ ǷǵǴǶǫǪ ǸǮǵǴǸ ǳǦ ǩǴǶǮǨǴ ǭǦ ǵǫǶǮǴǪǴǸ 2002-2010 ǩǴǪǮǳǦ ǫ ǵǶǮǰǦǬǦǳ ǳǦ ǗǱǮǰǦ 2 2 .  

 

 

ʉʣʠʢʘ 2-2. ɺʢʫʧʝʥ ʙʨʦʿ ʥʘ ʚʦʟʠʣʘ ʚʦ ʧʘʪʥʠʦʪ ʪʨʘʥʩʧʦʨʪ 
 

ǈǴ 2019 ǩǴǪǮǳǦ ǮǲǦǱǴ 205 ǵǦǸǳǮǽǰǮ ǦǨǸǴǲǴǧǮǱǮ ǳǦ 1000 ǬǮǸǫǱǮ 5ǰǴǮ ǵǦǸǹǨǦǱǫ 9,26 ǲǮǱǮȍǦǶǪǮ ǵǦǸǳǮǽǰǮ ǰǮǱǴǲǫǸǶǮ. 

ǈǴǭǳǮǴǸ ǵǦǶǰ ǫ ǩǫǳǫǶǦǱǳǴ ǲǳǴǩǹ ǷǸǦǶ ǷǴ ǵǶǴǷǫǽǳǦ ǷǸǦǶǴǷǸ ǴǪ 19,4 ǩǴǪǮǳǮ ǭǦ ǵǦǸǳǮǽǰǮ ǦǨǸǴǲǴǧǮǱǮ, 18,2 ǩǴǪǮǳǮ ǭǦ 

ǦǨǸǴǧǹǷǮ Ǯ 16,6 ǩǴǪǮǳǮ ǭǦ ǸǴǨǦǶǳǮ ǨǴǭǮǱǦ ǨǴ 2020 ǩǴǪǮǳǦ (ǊǶǬǦǨǫǳ ǭǦǨǴǪ ǭǦ ǷǸǦǸǮǷǸǮǰǦ 2021 ǩǴǪǮǳǦ). ǘǶǦǳǷǵǴǶǸǴǸ ǷǴ- 

ǽǮǳǹǨǦǱ 6,0% ǴǪ ǶǦǷǻǴǪǮǸǫ ǳǦ ǫǪǳǴ ǵǶǴǷǫǽǳǴ ǪǴǲǦȑǮǳǷǸǨǴ ǨǴ 2019 ǩǴǪǮǳǦ (ǊǶǬǦǨǫǳ ǭǦǨǴǪ ǭǦ ǷǸǦǸǮǷǸǮǰǦ 2020 ǩǴǪǮǳǦ). 

ǘǶǦǳǷǵǴǶǸǳǦǸǦ ǮǳǺǶǦǷǸǶǹǰǸǹǶǦ ǫ ǳǦȍǩǴǱǫǲǮǴǸ ǵǶǮǪǴǳǫǷǹǨǦǽ ǭǦ ǨǰǹǵǳǦǸǦ ǨǶǫǪǳǴǷǸ ǳǦ ǭǦǨǶǾǫǳǮǸǫ ǩǶǦǪǫǬǳǮ ǶǦǧǴǸǮ ǳǦ 

ǭǩǶǦǪǮ ǨǴ ȍǦǨǳǮǴǸ ǷǫǰǸǴǶ, ǮǭǩǶǦǪǫǳǮ ǴǪ ǰǴǲǫǶǼǮȍǦǱǳǮ ǷǹǧȍǫǰǸǮ (48,8% ǨǴ 2009 ǩǴǪǮǳǦ, 26,3% ǨǴ 2014 ǩǴǪǮǳǦ Ǯ 35,9% ǨǴ 

2019 ǩǴǪǮǳǦ). 

 
ǗǴ ǹǽǫǷǸǨǴ ǷǴ 27,7% ǨǴ 2019 ǩǴǪǮǳǦ, ǰǦǸǫǩǴǶǮȍǦǸǦ ǸǶǦǳǷǵǴǶǸ ǫ ǨǸǴǶ ǳǦȍǩǴǱǫǲ ǵǶǮǪǴǳǫǷǹǨǦǽ ǨǴ ǨǰǹǵǳǮǸǫ ǫǲǮǷǮǮ ǨǴ ǫǳǫǶ- 

ǩǫǸǷǰǮǴǸ ǷǫǰǸǴǶ (ǓǦǼǮǴǳǦǱǫǳ ǮǭǨǫǾǸǦȍ ǭǦ ǮǳǨǫǳǸǦǶ 2021 ǩǴǪǮǳǦ). ǈǴ ǴǪǳǴǷ ǳǦ ǩǴǶǮǨǦǸǦ, Ƿǫ ǰǴǶǮǷǸǦǸ ǩǦǷ/ǲǦǭǹǸ (ǪǮǭǫǱ ǭǦ 

ǵǦǸǮǾǸǦ), ǲǴǸǴǶǫǳ ǧǫǳǭǮǳ, ǸǫǽǳǮ ǳǦǺǸǫǳǮ ǩǦǷǴǨǮ (ǘǓǉ), ǦǨǮȍǦǼǮǷǰǮ ǧǫǳǭǮǳ Ǯ ǵǶǮǶǴǪǫǳ ǩǦǷ. ǘǶǮ ǵǴǸǰǦǸǫǩǴǶǮǮ ǰǴǮ ǦǰǸǮǨ- 

ǳǴ ǵǶǮǪǴǳǫǷǹǨǦǦǸ ǭǦ ǫǲǮǷǮǮǸǫ: ǵǦǸǫǳ ǸǶǦǳǷǵǴǶǸ, ǬǫǱǫǭǳǮǼǮ Ǯ ǪǴǲǦǾǳǦ ǦǨǮȍǦǼǮȍǦ. ǕǦǸǳǮǴǸ ǸǶǦǳǷǵǴǶǸ ǩǮ ǴǷǱǴǧǴǪǹǨǦ 

ǶǫǽǮǷǮ ǷǮǸǫ ǫǲǮǷǮǮ (99,6% ǨǴ 2019 ǩǴǪǮǳǦ), ǪǴǪǫǰǦ ǫǲǮǷǮǮǸǫ ǴǪ ǬǫǱǫǭǳǮǼǦǸǦ Ƿǫ ǷǰǴǶǴ 0,4% Ǯ ǴǪ ǪǴǲǦǾǳǦǸǦ ǦǨǮȍǦǼǮȍǦ 

Ƿǫ ǧǱǮǷǰǹ ǪǴ ǳǹǱǦ. ǍǦ ǶǦǭǱǮǰǦ ǴǪ ǪǶǹǩǮǸǫ ǰǦǸǫǩǴǶǮǮ Ǯ ǫǳǫǶǩǫǸǷǰǮǴǸ ǷǫǰǸǴǶ ǨǴ ǼǫǱǮǳǦ, ǫǲǮǷǮǮǸǫ ǴǪ ǸǶǦǳǷǵǴǶǸ ǧǫǱǫǬǦǸ 

ǸǶǫǳǪ ǳǦ ǵǴǶǦǷǸ ǮǱǮ 26,5% ǵǴǨǫȑǫ ǫǲǮǷǮǮ ǨǴ 2019 ǩǴǪǮǳǦ ǨǴ ǴǪǳǴǷ ǳǦ 2014 ǩǴǪǮǳǦ Ǯ 12,4% ǵǴǨǫȑǫ ǨǴ 2019 ǩǴǪǮǳǦ ǨǴ 

ǴǪǳǴǷ ǳǦ 2016 ǩǴǪǮǳǦ. ǈǴ ǵǫǶǮǴǪǴǸ 1990 - 2016 ǩǴǪǮǳǦ ǫǲǮǷǮǮǸǫ Ƿǫ ǭǩǴǱǫǲǫǳǮ ǭǦ ǶǫǽǮǷǮ 200%. 

 
 
 
 
 
 
 
 
 
 
 

5 ǋǰǴǳǴǲǷǰǦǸǦ ǰǴǲǮǷǮȍǦ ǳǦ ǔǧǫǪǮǳǫǸǮǸǫ ǳǦǼǮǮ ǭǦ ǋǨǶǴǵǦ (2022). ǇǦǭǦ ǳǦ ǵǴǪǦǸǴǼǮ ǭǦ ǸǶǦǳǷǵǴǶǸǳǦ ǷǸǦǸǮǷǸǮǰǦ. 
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ʉʣʠʢʘ 2-3. ɽʤʠʩʠʠ ʥʘ ʩʪʘʢʣʝʥʠʯʢʠ ʛʘʩʦʚʠ ʚʦ ʪʨʘʥʩʧʦʨʪʦʪ (ʚʦ Gg CO2 -eq) 

ʀʟʚʦʨ: ǓǦǼǮǴǳǦǱǫǳ ǮǭǨǫǾǸǦȍ ǭǦ ǮǳǨǫǳǸǦǶ 2021 ǩǴǪǮǳǦ 

 

2.1.10 ʀʥʜʫʩʪʨʠʿʘ 

ǎǳǪǹǷǸǶǮȍǦǸǦ ǫ ǨǦǬǳǦ ǨǴ ǶǦǭǨǴȍǴǸ ǳǦ ǲǦǰǫǪǴǳǷǰǦǸǦ ǫǰǴǳǴǲǮȍǦ. ǎǳǪǹǷǸǶǮǷǰǮǸǫ ǦǰǸǮǨǳǴǷǸǮ ǷǴǽǮǳǹǨǦǦǸ 18% ǴǪ (ǇǊǕ). 

ǗǵǴǶǫǪ ǵǴǪǦǸǴǼǮǸǫ ǭǦ ǪǴǪǦǪǫǳǦ ǨǶǫǪǳǴǷǸ ǭǦ 2010 ǩǴǪǮǳǦ, ǨǴ ǮǳǪǹǷǸǶǮǷǰǴǸǴ ǵǶǴǮǭǨǴǪǷǸǨǴ ǪǴǲǮǳǮǶǦǦ ǷǱǫǪǳǮǸǫ ǴǪǪǫ- 

ǱǫǳǮȍǦ (ǊǶǬǦǨǫǳ ǭǦǨǴǪ ǭǦ ǷǸǦǸǮǷǸǮǰǦ ǳǦ ǖǫǵǹǧǱǮǰǦ ǗǫǨǫǶǳǦ ǒǦǰǫǪǴǳǮȍǦ 2013 ǩǴǪǮǳǦ): 

 
· ǕǶǴǮǭǨǴǪǷǸǨǴ ǳǦ ǵǶǫǻǶǦǳǧǫǳǮ ǵǶǴǮǭǨǴǪǮ (11,7%); 

 
· ǗǳǦǧǪǹǨǦȏǫ ǷǴ ǫǱǫǰǸǶǮǽǳǦ ǫǳǫǶǩǮȍǦ, ǩǦǷ, ǵǦǶǫǦ Ǯ ǰǱǮǲǦǸǮǭǦǼǮȍǦ (14,6%); 

 
· ǕǶǴǮǭǨǴǪǷǸǨǴ ǳǦ ǴǷǳǴǨǳǮ ǲǫǸǦǱǮ - ǽǫǱǮǰ, ǴǱǴǨǴ, ǼǮǳǰ, ǺǫǶǴǱǫǩǹǶǮ (9,34%); 

 
· ǕǶǴǮǭǨǴǪǷǸǨǴ ǳǦ ǴǧǱǫǰǦ ǭǦ ǳǴǷǫȏǫ (ǸǫǰǷǸǮǱ) (10,2%); 

 
· ǕǶǴǮǭǨǴǪǷǸǨǴ ǳǦ ǪǶǹǩǮ ǳǫǲǫǸǦǱǳǮ ǵǶǴǮǭǨǴǪǮ (5,9%); 

 
· ǕǶǴǮǭǨǴǪǷǸǨǴ ǳǦ ǸǹǸǹǳǷǰǮ ǵǶǴǮǭǨǴǪǮ (4,5%); Ǯ 

 
· ǕǶǴǮǭǨǴǪǷǸǨǴ ǳǦ ǵǮȍǦǱǴǼǮ (6,2%). 

 

2.1.11 ɿʝʤʿʦʜʝʣʩʪʚʦ 

ǍǫǲȍǴǪǫǱǷǸǨǴǸǴ ǫ ǫǪǫǳ ǴǪ ǰǱǹǽǳǮǸǫ ǫǰǴǳǴǲǷǰǮ ǷǫǰǸǴǶǮ Ǯ ǮǩǶǦ ǰǱǹǽǳǦ ǹǱǴǩǦ ǨǴ ǷǴǼǮȍǦǱǳǦǸǦ Ǯ ǫǰǴǳǴǲǷǰǦǸǦ ǷǸǦǧǮǱǳǴǷǸ ǳǦ 

ǗǫǨǫǶǳǦ ǒǦǰǫǪǴǳǮȍǦ. ǕǶǮǪǴǳǫǷǴǸ ǳǦ ǭǫǲȍǴǪǫǱǷǸǨǴǸǴ ǨǴ ǇǊǕ ǳǦ ǳǦǼǮȍǦǸǦ ǧǱǦǩǴ Ƿǫ ǳǦǲǦǱǮ ǨǴ ǮǭǲǮǳǦǸǦǸǦ ǪǫǼǫǳǮȍǦ ǵǴǶǦǪǮ 

ǵǶǴǲǫǳǦǸǦ ǳǦ ǫǰǴǳǴǲǷǰǦǸǦ ǷǸǶǹǰǸǹǶǦ. ǈǴ ǲǴǲǫǳǸǴǨ, ǭǫǲȍǴǪǫǱǷǸǨǴǸǴ ǵǶǮǪǴǳǫǷǹǨǦ ǷǴ 10 ǵǶǴǼǫǳǸǮ ǨǴ ǇǊǕ (2017) Ǯ ǹǽǫǷǸ- 

ǨǹǨǦ ǷǴ 18 ǵǶǴǼǫǳǸǮ ǴǪ ǨǰǹǵǳǦǸǦ ǨǶǦǧǴǸǫǳǴǷǸ (ǊǶǬǦǨǫǳ ǭǦǨǴǪ ǭǦ ǷǸǦǸǮǷǸǮǰǦ, 2019 ǩǴǪǮǳǦ). ǔǰǴǱǹ 42% ǴǪ ǳǦǷǫǱǫǳǮǫǸǴ ǳǦ 

ǭǫǲȍǦǸǦ ǬǮǨǫǫ ǨǴ ǶǹǶǦǱǳǮ ǴǧǱǦǷǸǮ ǰǦǪǫ ǾǸǴ ǲǴǬǳǴǷǸǮǸǫ ǭǦ ǨǶǦǧǴǸǹǨǦȏǫ ǳǦǪǨǴǶ ǴǪ ǺǦǶǲǦǸǦ Ƿǫ ǴǩǶǦǳǮǽǫǳǮ. ǍǦǸǴǦ, Ƿǫ 

ǷǲǫǸǦ ǪǫǰǦ ǴǺǮǼǮȍǦǱǳǮǸǫ ǧǶǴȍǰǮ ȍǦ ǵǴǸǼǫǳǹǨǦǦǸ ǨǦǬǳǴǷǸǦ ǳǦ ǭǫǲȍǴǪǫǱǷǰǮǴǸ ǷǫǰǸǴǶ, ǧǮǪǫȍȑǮ ǸǮǫ ǨǰǱǹǽǹǨǦǦǸ ǷǦǲǴ ǪǫǱ ǴǪ 

ǨǶǫǪǳǴǷǸǦ ǳǦ ǦǹǸǵǹǸǮǸǫ ǳǦ ǲǦǱǮǸǫ ǷǸǴǵǦǳǷǸǨǫǳǮǼǮ Ǯ ǳǫ ǩǮ ǲǫǶǦǸ ǷǮǸǫ ǮǳǵǹǸǮ ǳǦ Ƿǫǲǫǫǳ ǸǶǹǪ (ǰǴǮ Ƿǫ ǪǴǲǮǳǦǳǸǫǳ ǸǮǵ ǳǦ 

ǳǫǺǴǶǲǦǱǳǮ ǪǴǩǴǨǴǶǮ ǭǦ ǨǶǦǧǴǸǹǨǦȏǫ ǳǦ ǷǫǲǫȍǳǮǸǫ ǺǦǶǲǮ). 

 
ǍǫǲȍǴǪǫǱǷǸǨǴǸǴ ǷǸǶǦǪǦ ǴǪ ǳǮǷǰǦ ǵǶǴǪǹǰǸǮǨǳǴǷǸ Ǯ ǳǫ ǩǴ ǪǴǷǸǮǩǳǹǨǦ ǷǨǴȍǴǸ ǵǴǸǫǳǼǮȍǦǱ ǵǴǶǦǪǮ ǳǫǰǴǱǰǹ ǷǸǶǹǰǸǹǶǳǮ ǴǩǶǦ- 

ǳǮǽǹǨǦȏǦ. ǕǶǴǷǫǽǳǦǸǦ ǩǴǱǫǲǮǳǦ ǳǦ ǺǦǶǲǦǸǦ ǫ ǵǴǲǦǱǦ ǴǪ ǪǨǦ ha, ǵǴǨǫȑǫ ǴǪ 60% (106.875 ǭǫǲȍǴǪǫǱǼǮ) ǴǪ ǷǮǸǫ ǭǫǲȍǴǪǫǱǼǮ 

ǰǴǶǮǷǸǦǸ ǪǴ 1 ha ǭǫǲȍǴǪǫǱǷǰǦ ǵǴǨǶǾǮǳǦ (ǊǶǬǦǨǫǳ ǭǦǨǴǪ ǭǦ ǷǸǦǸǮǷǸǮǰǦ, 2017 ǩǴǪǮǳǦ). ǕǴǱǴǨǮǳǦ ǴǪ ǭǫǲȍǴǪǫǱǷǰǮǸǫ ǵǶǴǮǭ- 

ǨǴǪǮǸǫǱǮ Ƿǫ ǵǴǱǹǮǭǪǶǬǱǮǨǮ ǷǴ ǴǩǶǦǳǮǽǫǳǮ ǲǴǬǳǴǷǸǮ ǭǦ ǵǶǴǮǭǨǴǪǷǸǨǴ ǳǦ Ǵǧǫǲ Ǯ ǵǴǨǮǷǴǰ ǰǨǦǱǮǸǫǸ Ǯ ǨǴǨǫǪǹǨǦȏǫ ǮǳǴ- 

ǨǦǼǮǮ. ǕǴǰǶǦȍ ǸǴǦ, ǵǴǲǦǱǮǸǫ ǭǫǲȍǴǪǫǱǷǰǮ ǵǶǴǮǭǨǴǪǮǸǫǱǮ Ǯ ǦǩǶǴ-ǧǮǭǳǮǷǮ ǳǫǲǦǦǸ ǵǶǮǷǸǦǵ ǪǴ ǳǴǨǮ ǸǫǻǳǴǱǴǩǮǮ Ǯ ǵǦǭǦǶǳǮ 

ǲǴǬǳǴǷǸǮ, ǰǦǰǴ Ǯ ǭǫǲȍǴǪǫǱǷǰǮ ǭǳǦǫȏǦ Ǯ ǨǫǾǸǮǳǮ ǭǦ ǸǫǻǳǴǱǴǩǮǮ ǴǸǵǴǶǳǮ ǳǦ ǰǱǮǲǦǸǦ. ǊǴǵǴǱǳǮǸǫǱǳǴ, ǭǫǲȍǴǪǫǱǼǮǸǫ ǮǲǦǦǸ 

ǴǩǶǦǳǮǽǫǳǮ ǰǦǵǦǼǮǸǫǸǮ ǨǴ ǪǫǱǴǨǳǴ ǹǵǶǦǨǹǨǦȏǫ, ǱǴǩǮǷǸǮǰǦ, ǺǮǳǦǳǷǮǷǰǦ ǵǮǷǲǫǳǴǷǸ Ǯ ǪǴǲǦǾǫǳ Ǯ ǲǫȈǹǳǦǶǴǪǫǳ ǲǦǶǰǫǸǮǳǩ. 

ǓǆǜǎǔǓǆǑǋǓ ǕǑǆǓ Ǎǆ 
ǐǑǎǒǆǘǗǐǎ ǕǖǔǒǋǓǎ 
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ǓǆǜǎǔǓǆǑǋǓ ǕǑǆǓ Ǎǆ 
ǐǑǎǒǆǘǗǐǎ ǕǖǔǒǋǓǎ 

 

 

ǍǫǲȍǴǪǫǱǷǰǴǸǴ ǭǫǲȍǮǾǸǫ ǫ ǶǦǷǵǦǶǽǫǳǴ Ǯ ǳǫǵǶǴǪǹǰǸǮǨǳǴ. ǕǴǨǫȑǫ ǴǪ 40% ǴǪ ǨǰǹǵǳǦǸǦ ǵǴǨǶǾǮǳǦ ǴǧǶǦǧǴǸǱǮǨǴ ǭǫǲȍǮǾǸǫ 

(ǵǶǮǧǱǮǬǳǴ 240.000 ha) Ǯ 80% ǴǪ ǵǦǷǮǾǸǦǸǦ (ǵǶǮǧǱǮǬǳǴ 570.000 ha) ǨǴ ǗǫǨǫǶǳǦ ǒǦǰǫǪǴǳǮȍǦ Ƿǫ ǨǴ ǷǴǵǷǸǨǫǳǴǷǸ ǳǦ 

ǪǶǬǦǨǦǸǦ. ǗǰǴǶǴ ǫǪǳǦ ǸǶǫǸǮǳǦ ǴǪ ǨǰǹǵǳǴǸǴ ǴǧǶǦǧǴǸǱǮǨǴ ǭǫǲȍǮǾǸǫ ǫ ǮǱǮ ǳǦǵǹǾǸǫǳǴ ǮǱǮ ǳǫ Ƿǫ ǰǴǶǮǷǸǮ ǭǦ ǭǫǲȍǴǪǫǱǷǰǴ 

ǵǶǴǮǭǨǴǪǷǸǨǴ. ǔǪ ǨǰǹǵǳǦǸǦ ǸǫǶǮǸǴǶǮȍǦ ǳǦ ǪǶǬǦǨǦǸǦ, 50,1% (1.261.000 ha) ǫ ǭǫǲȍǴǪǫǱǷǰǴ ǭǫǲȍǮǾǸǫ (ǴǧǶǦǧǴǸǱǮǨǴ ǭǫǲȍǮǾǸǫ, 

ǸǶǦȍǳǴ ǵǦǷǮǾǸǫ Ǯ ǱǮǨǦǪǦ, ǭǫǲȍǮǾǸǫ ǾǸǴ Ƿǫ ǰǴǶǮǷǸǮ ǭǦ ǵǴǷǸǴȍǦǳǮ ǰǹǱǸǹǶǮ Ǯ ǰǹȍǳǷǰǮ ǩǶǦǪǮǳǮ), 44,3% Ƿǫ ǵǴǪ ǾǹǲǮ, Ǧ ǴǷǸǦ- 

ǸǴǰǴǸ ǫ ǨǴǪǦ Ǯ ǭǫǲȍǮǾǸǫ ǭǦ ǪǶǹǩǦ ǳǦǲǫǳǦ. ǔǧǶǦǧǴǸǹǨǦǳǴǸǴ ǭǫǲȍǮǾǸǫ ǭǦǺǦȑǦ ǴǰǴǱǹ 40% (509.000 ha) ǴǪ ǨǰǹǵǳǴǸǴ ǭǫǲȍǴ- 

ǪǫǱǷǰǴ ǭǫǲȍǮǾǸǫ (ǊǶǬǦǨǫǳ ǭǦǨǴǪ ǭǦ ǷǸǦǸǮǷǸǮǰǦ, 2017 ǩǴǪǮǳǦ). ǔǪ ǨǰǹǵǳǴ ǴǧǶǦǧǴǸǹǨǦǳǮǸǫ ǵǴǨǶǾǮǳǮ 81% Ƿǫ ǴǧǶǦǧǴǸǱǮǨǮ 

ǵǴǨǶǾǮǳǮ Ǯ ǧǦǨǽǮ, 3% ǵǴǪ ǴǨǴǾǳǮ ǳǦǷǦǪǮ, 4% ǵǴǪ ǱǴǭǴǨǮ ǳǦǷǦǪǮ, ǪǴǪǫǰǦ ǱǮǨǦǪǮǸǫ ǵǶǫǸǷǸǦǨǹǨǦǦǸ 11% ǴǪ ǨǰǹǵǳǴ ǴǧǶǦ- 

ǧǴǸǹǨǦǳǮǸǫ ǵǴǨǶǾǮǳǮ (ǊǶǬǦǨǫǳ ǭǦǨǴǪ ǭǦ ǷǸǦǸǮǷǸǮǰǦ, 2017 ǩǴǪǮǳǦ). ǕǦǷǮǾǸǦǸǦ Ƿǫ ǭǦǷǸǦǵǫǳǮ ǳǦ 751 187 ha ǮǱǮ 60% ǴǪ 

ǨǰǹǵǳǴǸǴ ǭǫǲȍǴǪǫǱǷǰǴ ǭǫǲȍǮǾǸǫ. 

 
ǈǴ ǗǫǨǫǶǳǦ ǒǦǰǫǪǴǳǮȍǦ, ǳǦǨǴǪǳǹǨǦȏǫǸǴ ǫ ǭǳǦǽǦǫǳ ǺǦǰǸǴǶ ǭǦ ǷǸǦǧǮǱǳǴ Ǯ ǰǴǳǰǹǶǫǳǸǳǴ ǭǫǲȍǴǪǫǱǷǰǴ ǵǶǴǮǭǨǴǪǷǸǨǴ. Ǔǫ- 

ǰǴǮ ǰǹǱǸǹǶǮ ǳǫ ǲǴǬǦǸ ǰǴǲǫǶǼǮȍǦǱǳǴ ǪǦ Ƿǫ ǴǪǩǱǫǪǹǨǦǦǸ ǧǫǭ ǳǦǨǴǪǳǹǨǦȏǫ. ǕǴǸǶǫǧǦǸǦ ǭǦ ǨǴǪǦ ǭǦ ǳǦǨǴǪǳǹǨǦȏǫ Ƿǫ ǵǶǴǼǫ- 

ǳǹǨǦ ǳǦ 62,6% ǴǪ ǨǰǹǵǳǦǸǦ ǵǴǧǦǶǹǨǦǽǰǦ ǳǦ ǨǴǪǦ ǨǴ ǭǫǲȍǦǸǦ. ǕǴǷǸǴȍǳǮǸǫ ǷǮǷǸǫǲǮ ǭǦ ǳǦǨǴǪǳǹǨǦȏǫ (ǵǴǨǶǾǮǳǦ ǴǵǶǫǲǫǳǦ 

ǭǦ ǳǦǨǴǪǳǹǨǦȏǫ) ǴǵǺǦȑǦǦǸ ǴǰǴǱǹ 120.000 ha ǴǧǶǦǧǴǸǱǮǨǴ ǭǫǲȍǮǾǸǫ. ǒǫȈǹǸǴǦ, ǨǴ ǶǫǦǱǳǴǷǸǦ, ǳǦǨǴǪǳǹǨǦǳǦǸǦ ǵǴǨǶǾǮǳǦ 

ǫ ǴǰǴǱǹ 30.000 ha ǮǱǮ ǷǦǲǴ 10% ǴǪ ǴǧǶǦǧǴǸǱǮǨǴǸǴ ǭǫǲȍǮǾǸǫ (ǈǱǦǪǦ ǳǦ ǗǫǨǫǶǳǦ ǒǦǰǫǪǴǳǮȍǦ, 2014 ǩǴǪǮǳǦ). ǗǴ ǮǷǰǱǹǽǴǰ 

ǳǦ ǭǦǵǦǪǳǮǸǫ ǪǫǱǴǨǮ ǳǦ ǭǫǲȍǦǸǦ, ǳǫǪǴǷǸǦǸǴǰ ǳǦ ǨǴǪǦ Ƿǫ ȍǦǨǹǨǦ ǨǴ ǱǫǸǴ, ǾǸǴ ǶǫǭǹǱǸǮǶǦ ǷǴ ǭǳǦǽǮǸǫǱǫǳ ǷǸǶǫǷ ǳǦ ǨǱǦǩǦ ǭǦ 

ǱǫǸǳǮǸǫ Ǯ ǫǪǳǴǩǴǪǮǾǳǮǸǫ ǰǹǱǸǹǶǮ. 

 
ǌǮǸǳǮǸǫ ǰǹǱǸǹǶǮ Ƿǫ ǩǱǦǨǳǮ ǰǹǱǸǹǶǮ ǨǴ ǭǫǲȍǦǸǦ, ǴǧǮǽǳǴ ǳǫ Ƿǫ ǳǦǨǴǪǳǹǨǦǦǸ ǧǮǪǫȍȑǮ ǳǮǨǳǮǴǸ ǵǫǶǮǴǪ ǳǦ ǶǦǷǸǫȏǫ ǫ ǭǦ 

ǨǶǫǲǫ ǳǦ ǨǱǦǬǳǦǸǦ ǷǫǭǴǳǦ. ǗǫǵǦǰ, ǳǮǨǳǮǴǸ ǵǶǮǳǴǷ ǫ ǷǦǲǴ ǴǰǴǱǹ 3 t/ha. ǌǮǸǳǮǸǫ ǰǹǱǸǹǶǮ ǧǫǦ ǵǴǷǫǦǳǮ ǳǦ ǴǰǴǱǹ 41% ǴǪ 

ǴǧǶǦǧǴǸǱǮǨǦǸǦ ǵǴǨǶǾǮǳǦ ǮǱǮ ǨǰǹǵǳǴ 166.664 ha ǭǦ 2018 ǩǴǪǮǳǦ. ǚǹǶǦǬǳǮǸǫ ǰǹǱǸǹǶǮ ǴǵǺǦǸǮȍǦ ǴǰǴǱǹ 40.749 ha ǨǴ 2018 

ǩǴǪǮǳǦ. ǓǦȍǨǦǬǳǦǸǦ ǺǹǶǦǬǳǦ ǰǹǱǸǹǶǦ ǫ ǱǹǼǫǶǰǦǸǦ ǭǦǷǦǪǫǳǦ ǳǦ ǵǴǨǫȑǫ ǴǪ ǵǴǱǴǨǮǳǦ ǴǪ ǵǴǨǶǾǮǳǦǸǦ ǷǴ ǺǹǶǦǬǳǮ ǰǹǱǸǹǶǮ. 

ǎǳǪǹǷǸǶǮǷǰǮǸǫ ǰǹǱǸǹǶǮ ǨǴ 2018 ǩǴǪǮǳǦ Ƿǫ ǭǦǷǦǪǫǳǮ ǳǦ ǴǰǴǱǹ 19.878 ha. ǘǹǸǹǳǴǸ ǫ ǩǱǦǨǳǦǸǦ ǮǳǪǹǷǸǶǮǷǰǦ ǰǹǱǸǹǶǦ ǵǶǴǮǭ- 

ǨǫǪǫǳǦ ǮǷǰǱǹǽǮǨǴ ǴǪ ǲǦǱǮ ǭǫǲȍǴǪǫǱǼǮ Ǯ ǭǦǷǦǪǫǳǦ ǳǦ ǴǰǴǱǹ 80% ǴǪ ǵǴǨǶǾǮǳǦǸǦ ǷǴ ǮǳǪǹǷǸǶǮǷǰǮ ǰǹǱǸǹǶǮ. ǈǴ 2018 ǩǴǪǮǳǦ 

ǧǮǱ ǵǶǴǮǭǨǫǪǫǳ ǭǫǱǫǳǽǹǰ ǳǦ ǨǰǹǵǳǦ ǵǴǨǶǾǮǳǦ ǴǪ 51.617 ha. ǓǦȍǨǦǬǳǮ ǩǶǦǪǮǳǦǶǷǰǮ ǰǹǱǸǹǶǮ Ƿǫ: ǰǴǲǵǮǶǴǸ (ǰǴȍ Ƿǫ ǴǪǩǱǫ- 

ǪǹǨǦ ǳǦ 12.000 ha),  ǵǮǵǫǶǰǦǸǦ (9.200 ha), ǪǴǲǦǸǮǸǫ (5.600 ha) Ǯ ǭǫǱǰǦǸǦ (4.500 ha). ǈǰǹǵǳǦǸǦ ǵǴǨǶǾǮǳǦ ǭǦ ǵǶǴǮǭǨǴǪǷǸǨǴ 

ǳǦ ǴǨǴǾȍǫ ǫ ǴǰǴǱǹ 17.000 ha (ȍǦǧǴǱǰǦ, ǷǱǮǨǮ, ǨǮǾǳǮ, ǰǶǹǾǮ Ǯ ǵǶǦǷǰǮ). ǓǦȍǨǦǬǳǴ ǴǨǴǾȍǫ ǫ ȍǦǧǴǱǰǴǸǴ ð 4,8 ǲǮǱǮǴǳǮ ǴǨǴǾǳǮ 

ǪǶǨȍǦ ǨǴ 2018 ǩǴǪǮǳǦ. ǕǴǳǦǸǦǲǹ, ǪǮȏǦǸǦ Ǯ ǱǹǧǫǳǮǼǦǸǦ Ƿǫ ǴǪǩǱǫǪǹǨǦǳǮ ǳǦ 5.300 ha. 

 
ǉǶǴǭȍǫǸǴ Ǯ ǱǴǭǦǶǷǸǨǴǸǴ Ƿǫ ǫǪǫǳ ǴǪ ǳǦȍǨǦǬǳǮǸǫ ǷǫǰǸǴǶǮ, Ǧ ǨǮǳǴǸǴ ǫ ǭǳǦǽǦȍǳǦ ǮǭǨǴǭǳǦ ǷǸǴǰǦ, ǴǪǩǱǫǪǹǨǦǳǦ ǳǦ ǵǶǮǧǱǮǬǳǴ 

24.000 ha, Ǧ ǵǴǨǫȑǫ ǴǪ 2/3 Ƿǫ ǳǦǲǫǳǫǸǮ ǭǦ ǵǶǴǮǭǨǴǪǷǸǨǴ ǳǦ ǨǮǳǴ. ǑǴǭǦǶǷǸǨǴǸǴ Ǯ ǵǶǴǮǭǨǴǪǷǸǨǴǸǴ ǳǦ ǨǮǳǴ ǷǴǽǮǳǹǨǦǦǸ 17- 

20% ǴǪ ǭǫǲȍǴǪǫǱǷǰǮǴǸ ǇǊǕ. ǈǮǳǴǸǴ (ǵǴ ǸǹǸǹǳǴǸ) ǫ ǨǸǴǶ ǳǦȍǨǦǬǫǳ ǵǶǴǮǭǨǴǪ ǵǴǨǶǭǦǳ ǷǴ ǮǭǨǴǭǳǦǸǦ ǨǶǫǪǳǴǷǸ ǳǦ ǭǫǲȍǴǪǫǱ- 

ǷǰǮǸǫ ǷǸǴǰǮ ǨǴ ǭǫǲȍǦǸǦ. ǕǴǨǫȑǫǸǴ ǱǴǭǴǨǮ ǳǦǷǦǪǮ Ƿǫ ǳǦǴȈǦǦǸ ǨǴ ǕǴǨǦǶǪǦǶǷǰǮǴǸ Ǯ ƿǹǩǴǮǷǸǴǽǳǮǴǸ ǶǫǩǮǴǳ. ǔǪǩǱǫǪǹǨǦǳǮǸǫ 

ǷǴǶǸǮ Ǯ ǼǫǱǴǰǹǵǳǮǴǸ ǷǸǮǱ ǳǦ ǨǮǳǴ ǾǸǴ ǩǴ ǵǶǴǮǭǨǫǪǹǨǦ ǶǫǩǮǴǳǴǸ ǫ ǪǮǶǫǰǸǫǳ ǶǫǭǹǱǸǦǸ ǳǦ ǵǶǴǷǫǽǳǮǸǫ ǰǱǮǲǦǸǷǰǮ ǹǷǱǴǨǮ, 

ǪǴǪǫǰǦ ǰǱǮǲǦǸǷǰǦǸǦ ǨǦǶǮȍǦǧǮǱǳǴǷǸ ǩǮ ǴǪǶǫǪǹǨǦ ǶǦǭǱǮǰǮǸǫ ǨǴ ǰǨǦǱǮǸǫǸǴǸ ǳǦ ǩǶǴǭǪǴǧǫǶǴǸ. 

 
ǗǸǴǽǦǶǷǰǮǴǸ ǷǫǰǸǴǶ Ƿǫ ǰǦǶǦǰǸǫǶǮǭǮǶǦ ǷǴ ǩǴǱǫǲ ǧǶǴȍ ǲǦǱǮ ǺǦǶǲǮ ǴǶǮǫǳǸǮǶǦǳǮ ǰǴǳ ǫǩǭǮǷǸǫǳǼǮȍǦ Ǯ ǰǴǲǫǶǼǮȍǦǱǳǴ ǴǶǮ- 

ǫǳǸǮǶǦǳǮ ǷǫǲǫȍǳǮ ǺǦǶǲǮ. ǗǫǵǦǰ, ǷǮǷǸǫǲǮ ǭǦ ǮǳǸǫǳǭǮǨǳǴ ǵǶǴǮǭǨǴǪǷǸǨǴ Ƿǫ ǩǱǦǨǳǮ ǪǴǧǦǨǹǨǦǽǮ ǳǦ ǵǦǭǦǶǴǸ ǳǦ ǰǶǦǨȍǴ 

ǲǱǫǰǴ, ǷǨǮǳǷǰǴ ǲǫǷǴ Ǯ ǵǶǴǮǭǨǴǪǷǸǨǴ ǳǦ ȍǦȍǼǦ. ǈǴ ǵǴǷǱǫǪǳǦǸǦ ǪǫǼǫǳǮȍǦ, ǮǲǦǾǫ ǧǶǭ ǶǦǭǨǴȍ ǨǴ ǺǦǶǲǮǸǫ ǭǦ ǷǨǮȏǮ Ǯ ǬǮǨǮǳǦ, 

ǰǴǮ ǩǮ ǹǷǨǴǮȍǦ ǳǦȍǳǴǨǮǸǫ ǸǫǻǳǴǱǴǩǮǮ, ǾǸǴ ǶǫǭǹǱǸǮǶǦǾǫ ǷǴ ǨǮǷǴǰǦ ǵǶǴǪǹǰǸǮǨǳǴǷǸ. ǕǦǷǮǾǸǦǸǦ, Ƿǫ ǪǴǲǮǳǦǳǸǳǦ ǳǦǲǫǳǷǰǦ 

ǰǦǸǫǩǴǶǮȍǦ ǳǦ ǭǫǲȍǴǪǫǱǷǰǴ ǭǫǲȍǮǾǸǫ, ǵǴǰǶǮǨǦǦǸ Ǯ ǵǴǨǶǾǮǳǦ ǴǪ ǵǴǨǫȑǫ ǴǪ 748.413.00 ha ǵǴǪ ǵǦǷǮǾǸǦ ǨǴ 2017 ǩǴǪǮǳǦ, ǵǴ- 

Ǩǫȑǫ ǴǪ 77,69% Ƿǫ ǹǵǶǦǨǹǨǦǳǮ ǴǪ ǭǫǲȍǴǪǫǱǷǰǮ ǵǶǫǸǵǶǮȍǦǸǮȍǦ Ǯ ǭǦǪǶǹǩǮ, ǪǴǪǫǰǦ ǷǦǲǴ 22,31% Ƿǫ ǹǵǶǦǨǹǨǦǳǮ ǴǪ ǷǸǴǵǦǳǷǸǨǦ. 

ǈǰǹǵǳǴǸǴ ǵǶǴǮǭǨǴǪǷǸǨǴ ǳǦ ǷǫǳǴ ǫ 512.518 ǸǴǳǮ/ǩǴǪǮǾǳǴ ǷǴ ǵǶǴǷǫǽǳǴ ǵǶǴǮǭǨǴǪǷǸǨǴ ǴǪ 685 kg/ha. ǎǦǰǴ ǫ ǲǳǴǩǹ ǷǰǶǴǲǫǳ 

ǵǶǮǳǴǷ, ǴǨǦ ǵǶǴǮǭǨǴǪǷǸǨǴ ǳǦ ǷǨǫǬǦ ǷǸǴǽǳǦ ǻǶǦǳǦ Ƿ¯ ǹǾǸǫ Ƿǫ ǰǴǶǮǷǸǮ ǰǦǰǴ ǼǨǶǷǸǦ ǴǷǳǴǨǦ ǭǦ ǵǦǷǫȏǫ ǳǦ ǬǮǨǴǸǳǮ ǨǴ ǸǫǰǴǸ 

ǳǦ ǱǫǸǳǮǸǫ ǲǫǷǫǼǮ. ǓǫǲǦ ǴǶǩǦǳǮǭǮǶǦǳǴ ǹǵǶǦǨǹǨǦȏǫ ǷǴ ǵǦǷǮǾǸǦǸǦ ǨǴ ǴǪǳǴǷ ǳǦ ǶǦǷǽǮǷǸǹǨǦȏǫ ǳǦ ǩǶǲǹǾǰǮǸǫ Ǯ ǪǶǨǳǮǸǫ 

ǨǮǪǴǨǮ Ǯ ǭǩǴǱǫǲǹǨǦȏǫ ǳǦ ǵǦǷǮǨǳǦǸǦ ǵǴǨǶǾǮǳǦ, ǵǴǪǴǧǶǹǨǦȏǫ ǳǦ ǪǫǩǶǦǪǮǶǦǳǮǸǫ ǵǶǮǶǴǪǳǮ ǸǶǫǨǳǮ ǵǴǨǶǾǮǳǮ. ǔǨǦ ǪǴ- 

ǨǫǪǹǨǦ ǪǴ ǵǴǷǸǫǵǫǳǴ ǳǦǲǦǱǹǨǦȏǫ ǳǦ ǳǮǨǳǦǸǦ ǵǶǴǪǹǰǸǮǨǳǴǷǸ. 

 
ǒǫǶǰǮǸǫ ǭǦ ǵǴǪǴǧǶǹǨǦȏǫ ǳǦ ǴǸǵǴǶǳǴǷǸǦ ǳǦ ǰǱǮǲǦǸǷǰǮǸǫ ǨǱǮȍǦǳǮȍǦ Ƿǫ ǮǲǵǫǶǦǸǮǨ ǭǦ ǪǦ Ƿǫ ǭǦǾǸǮǸǮ ǭǫǲȍǴǪǫǱǷǰǮǴǸ ǷǫǰǸǴǶ 

ǨǴ ǭǫǲȍǦǸǦ Ǯ ǪǦ Ƿǫ ǴǧǫǭǧǫǪǮ ǰǱǮǲǦǸǷǰǮ ǴǸǵǴǶǫǳ Ǯ ǳǮǷǰǴȍǦǩǱǫǶǴǪǫǳ ǫǰǴǳǴǲǷǰǮ ǶǦǭǨǴȍ Ǯ ǵǶǮǷǸǦǵǹǨǦȏǫ ǨǴ ǋǨǶǴǵǷǰǦǸǦ 

ǹǳǮȍǦ. ǐǱǮǲǦǸǦ ǨǴ ǗǫǨǫǶǳǦ ǒǦǰǫǪǴǳǮȍǦ ǫ ǵǴǪ ǷǮǱǳǴ ǨǱǮȍǦǳǮǫ ǳǦ ǩǴǱǫǲǦǸǦ ǨǦǶǮȍǦǼǮȍǦ ǳǦ ǳǦǪǲǴǶǷǰǦǸǦ ǨǮǷǴǽǮǳǦ ǳǮǭ 

ǭǫǲȍǦǸǦ. ǈǫȑǫ ǮǲǦ ǵǶǴǲǫǳǮ ǨǴ ǵǶǴǷǫǽǳǦǸǦ ǸǫǲǵǫǶǦǸǹǶǦ Ǯ ǨǶǳǫǬǮǸǫ Ǯ ǭǩǴǱǫǲǹǨǦȏǫ ǳǦ ǭǦǽǫǷǸǫǳǴǷǸǦ Ǯ ǮǳǸǫǳǭǮǸǫǸǴǸ 

ǳǦ ǰǱǮǲǦǸǷǰǮǸǫ ǫǰǷǸǶǫǲǮ ǰǦǰǴ ǾǸǴ Ƿǫ ǵǴǵǱǦǨǮǸǫ Ǯ ǷǹǾǮǸǫ ǨǴ ǮǭǲǮǳǦǸǦǸǦ ǪǫǼǫǳǮȍǦ. ǈǴ ǴǪǳǴǷ ǳǦ ǶǦǷǸǮǸǫǱǳǴǸǴ ǵǶǴǮǭ- 

ǨǴǪǷǸǨǴ, ǷǫǭǴǳǷǰǦǸǦ ǶǦǷǵǶǫǪǫǱǧǦ ǳǦ ǸǫǲǵǫǶǦǸǹǶǦǸǦ Ǯ ǨǶǳǫǬǮǸǫ ǫ ǵǴǨǦǬǳǦ ǴǪ ǩǴǪǮǾǳǮǴǸ ǵǶǴǷǫǰ. ǗǱǫǪǳǦǸǦ ǸǦǧǫǱǦ ǩǮ 

ǵǶǮǰǦǬǹǨǦ ǵǶǴǫǰǸǮǶǦǳǮǸǫ ǰǱǮǲǦǸǷǰǮ ǨǱǮȍǦǳǮȍǦ ǨǶǭ ǵǶǮǳǴǷǮǸǫ ǳǦ ǭǫǲȍǴǪǫǱǷǰǮǸǫ ǰǹǱǸǹǶǮ ǪǴ 2050 ǩǴǪǮǳǦ. 



ǓǆǜǎǔǓǆǑǋǓ ǕǑǆǓ Ǎǆ 
ǐǑǎǒǆǘǗǐǎ ǕǖǔǒǋǓǎ 

27 

 

 

 

ʂʫʣʪʫʨʠ ʇʨʦʝʢʪʠʨʘʥʠ ʢʣʠʤʘʪʩʢʠ ʚʣʠʿʘʥʠʿʘ 

ǕǽǫǳǮǼǦ 
ǊǴǬǪǴǨǳǮǼǦǸǦ ȑǫ Ƿǫ ǭǩǴǱǫǲǮ ǪǴ 15% ǴǷǴǧǫǳǴ ǨǴ ǰǴǳǸǮǳǫǳǸǦǱǳǦǸǦ ǴǧǱǦǷǸ, ǳǴ ȑǫ Ƿǫ ǳǦǲǦǱǮ ǪǴ -3% ǨǴ 
ǲǫǪǮǸǫǶǦǳǷǰǦǸǦ ǴǧǱǦǷǸ ǪǴ 2040 ǩǴǪǮǳǦ. ǕǶǮǳǴǷǮǸǫ ǵǴǸǴǦ ȑǫ Ƿǫ ǳǦǲǦǱǦǸ ǪǴ 25% ǵǴǲǫȈǹ 2040 Ǯ 2050 ǩǴǪǮǳǦ. 

 

ǕǽǫǳǰǦ 

ǕǽǫǳǰǦǸǦ ǾǸǴ Ƿǫ ǳǦǨǴǪǳǹǨǦ ǲǴǬǫ ǪǦ ǩǴ ǭǩǴǱǫǲǮ ǵǶǮǳǴǷǴǸ ǭǦ 23% ǨǴ ǰǴǳǸǮǳǫǳǸǦǱǳǦǸǦ ǴǧǱǦǷǸ, ǳǴ ǪǦ ǩǴ ǳǦǲǦǱǮ 
ǵǶǮǳǴǷǴǸ ǭǦ 11% ǨǴ ǲǫǪǮǸǫǶǦǳǷǰǦǸǦ ǴǧǱǦǷǸ. ǕǽǫǳǰǦǸǦ ǴǪ ǪǴǬǪǴǨǳǮǼǦ ǨǫǶǴȍǦǸǳǴ ȑǫ ǩǴ ǳǦǲǦǱǮ ǵǶǮǳǴǷǴǸ ǨǴ 
ǪǨǫǸǫ ǴǧǱǦǷǸǮ ǪǴ 77%. ǍǦ ƿǹǩǴǮǷǸǴǽǳǮǴǸ ǶǫǩǮǴǳ, ǵǶǮǳǴǷǴǸ ǳǦ ǵǽǫǳǰǦ Ƿǫ ǴǽǫǰǹǨǦ ǪǦ Ƿǫ ǳǦǲǦǱǮ ǭǦ 56% ǨǴ 2025 
ǩǴǪǮǳǦ Ǯ ǪǹǶǮ 86% ǨǴ 2050 ǩǴǪǮǳǦ. 

ǉǶǴǭȍǫ 
ǓǦǲǦǱǹǨǦȏǫǸǴ ǳǦ ǵǶǮǳǴǷǴǸ ǳǦ ǳǦǨǴǪǳǹǨǦǳǴǸǴ ǩǶǴǭȍǫ ȑǫ Ƿǫ ǪǨǮǬǮ ǲǫȈǹ 3% - 39%, ǪǴǪǫǰǦ ǳǦǲǦǱǹǨǦȏǫǸǴ ǳǦ 
ǩǶǴǭȍǫǸǴ ǴǪ ǪǴǬǪǴǨǳǮǼǦ ǲǴǬǫ ǪǦ ǪǴǷǸǮǩǳǫ Ǯ ǪǴ 53%. 

ƿǦǧǴǱǰǦ 
ǓǦǨǴǪǳǹǨǦǳǮǸǫ ȍǦǧǴǱǰǦ ȑǫ ǩǴ ǭǩǴǱǫǲǦǸ ǵǶǮǳǴǷǴǸ ǭǦ 15% ǴǷǴǧǫǳǴ ǨǴ ǰǴǳǸǮǳǫǳǸǦǱǳǦǸǦ ǴǧǱǦǷǸ, ǪǴǪǫǰǦ ȍǦǧǴǱǰǦǸǦ 
ǴǪ ǪǴǬǪǴǨǳǮǼǦ ǳǦȍǨǫǶǴȍǦǸǳǴ ȑǫ ǩǴ ǳǦǲǦǱǦǸ ǵǶǮǳǴǷǴǸ ǪǴ 63%. 

ǍǫǱǫǳǽǹǰ 
ǍǫǱǫǳǽǹǰǴǸ ǾǸǴ Ƿǫ ǳǦǨǴǪǳǹǨǦ ǨǫǶǴȍǦǸǳǴ ǲǴǬǫ ǪǦ ǩǴ ǭǩǴǱǫǲǮ ǵǶǮǳǴǷǴǸ ǭǦ 18%, ǪǴǪǫǰǦ ǵǦǰ ǭǫǱǫǳǽǹǰǴǸ ǴǪ 
ǪǴǬǪǴǨǳǮǼǦ ȑǫ ǩǴ ǳǦǲǦǱǮ ǵǶǮǳǴǷǴǸ ǪǴ 21%. 

 

2.1.12 ʐʫʤʘʨʩʪʚʦ 

ǞǹǲǮǸǫ ǨǴ ǖǫǵǹǧǱǮǰǦ ǗǫǨǫǶǳǦ ǒǦǰǫǪǴǳǮȍǦ ǶǦǷǸǦǸ ǨǴ ǩǴǱǫǲǮǳǦ. ǔǪ 2010 ǪǴ 2018 ǩǴǪǮǳǦ, ǾǹǲǷǰǦǸǦ ǵǴǨǶǾǮǳǦ ǫ ǭǩǴǱǫǲǫ- 

ǳǦ ǭǦ 46.664 ha ǳǦ ǨǰǹǵǳǴ 1.007.095 ha (ǊǶǬǦǨǫǳ ǭǦǨǴǪ ǭǦ ǷǸǦǸǮǷǸǮǰǦ 2022 ǩǴǪǮǳǦ). ǈǰǹǵǳǮǴǸ ǺǴǳǪ ǳǦ ǪǶǨǦ Ƿǫ ǵǶǴǼǫǳǹǨǦ 

ǳǦ ǴǰǴǱǹ 75.000.000 m3, Ǧ ǩǴǪǮǾǳǮǴǸ ǵǶǮǶǦǷǸ ǫ ǴǰǴǱǹ 1.830.000 m3. ǓǦȍǪǴǲǮǳǦǳǸǳǮ ǨǮǪǴǨǮ Ƿǫ ǧǹǰǦǸǦ (Fagus moesiaca) Ǯ 

ǳǫǰǴǱǰǹ ǨǮǪǴǨǮ ǪǦǧ (Quercus spp.), ǰǴǮ ǷǴǽǮǳǹǨǦǦǸ ǪǴ 90% ǴǪ ǷǮǸǫ ǪǴǲǦǾǳǮ ǨǮǪǴǨǮ ǾǹǲǮ. ǞǹǲǮǸǫ Ƿǫ ǵǶǫǸǫǬǳǴ ǵǴǰǶǮ- 

ǫǳǮ ǷǴ ǱǮǷǸǴǵǦǪǳǮ ǨǮǪǴǨǮ ǪǶǨȍǦ, Ǧ ǽǫǸǮǳǦǶǮǸǫ ǷǴǽǮǳǹǨǦǦǸ ǴǰǴǱǹ 11% ǴǪ ǷǮǸǫ ǾǹǲǮ. ǔǰǴǱǹ 550.000 ha Ƿǫ ǰǦǸǫǩǴǶǮǭǮǶǦǦǸ 

ǰǦǰǴ ǳǫǰǨǦǱǮǸǫǸǳǮ ǷǫǽǫǳǮ ǾǹǲǮ, Ǧ ǴǰǴǱǹ 390.000 ha Ƿǫ ǰǦǸǫǩǴǶǮǭǮǶǦǦǸ ǰǦǰǴ ǨǮǷǴǰǮ ǾǹǲǮ, ǴǪ ǰǴǮ ǴǰǴǱǹ 140.000 ha Ƿǫ 

ǳǦǷǦǪǮ (ǨǫǾǸǦǽǰǮ ǭǦǷǦǪǫǳǮ), ǵǶǫǸǫǬǳǴ ǷǴ ǽǫǸǮǳǦǶǷǰǮ ǨǮǪǴǨǮ ǪǶǨȍǦ (Pinus nigra, Cupǔǎǋsus arizonica Ǯ ǪǶǹǩǮ). 

 
ǖǫǩǮǴǳǦǱǳǴ, ǳǦȍǧǴǩǦǸ ǾǹǲǷǰǮ ǶǫǩǮǴǳ ǫ ƿǹǩǴǭǦǵǦǪǳǦ ǒǦǰǫǪǴǳǮȍǦ ǷǴ ǴǰǴǱǹ 180.000 ha, Ǧ ǳǦȍǷǮǶǴǲǦǾǫǳ ǫ ǗǰǴǵǷǰǮǴǸ Ƕǫ- 

ǩǮǴǳ ǷǴ ǴǰǴǱǹ 125.000 ha. ǖǦǷǵǶǫǪǫǱǧǦǸǦ ǳǦ ǾǹǲǷǰǦǸǦ ǵǴǰǶǮǨǰǦ ǳǮǭ ǪǶǬǦǨǦǸǦ ǫ ǳǫǶǦǲǳǴǲǫǶǳǦ ǨǴ ǴǪǳǴǷ ǳǦ ǰǨǦǳǸǮǸǫǸ 

Ǯ ǰǨǦǱǮǸǫǸ. ǈǮǷǴǰǮ ǾǹǲǮ ǷǴ ǪǴǧǦǶ ǰǨǦǱǮǸǫǸ Ƿǫ ǳǦǴȈǦǦǸ ǵǴǰǶǦȍ ǪǶǬǦǨǳǮǸǫ ǩǶǦǳǮǼǮ, ǪǦǱǫǰǹ ǴǪ ǮǳǪǹǷǸǶǮǷǰǮǸǫ Ǯ ǳǦǷǫǱǫ- 

ǳǮǸǫ ǲǫǷǸǦ Ǯ ǽǴǨǫǽǰǴǸǴ ǨǱǮȍǦǳǮǫ. ǈǴ ǼǫǳǸǶǦǱǳǮǸǫ ǪǫǱǴǨǮ ǳǦ ǭǫǲȍǦǸǦ Ƿǫ ǳǦǴȈǦǦǸ ǳǫǰǨǦǱǮǸǫǸǳǮ ǷǫǽǫǳǮ ǾǹǲǮ, Ǧ ǳǮǨǳǦǸǦ 

ǷǴǷǸǴȍǧǦ ǪǫǱǹǲǳǴ ǫ ǶǫǭǹǱǸǦǸ ǳǦ ǰǱǮǲǦǸǷǰǮǸǫ ǹǷǱǴǨǮ, Ǧ ǪǫǱǹǲǳǴ ǳǦ ǽǴǨǫǽǰǮǸǫ ǦǰǸǮǨǳǴǷǸǮ. 

 
ǔǰǴǱǹ 90 ǴǸǷǸǴ ǴǪ ǾǹǲǮǸǫ Ƿǫ ǨǴ ǪǶǬǦǨǳǦ ǷǴǵǷǸǨǫǳǴǷǸ, Ǧ ǷǴ ǪǶǬǦǨǳǮǸǫ ǾǹǲǮ ǷǴ ǰǴǲǫǶǼǮȍǦǱǳǦ ǨǶǫǪǳǴǷǸ ǷǸǴǵǦǳǮǷǹ- 

ǨǦ ǷǵǫǼǮȍǦǱǳǴǸǴ ȍǦǨǳǴ ǵǶǫǸǵǶǮȍǦǸǮǫ ăǒǦǰǫǪǴǳǷǰǮ ǾǹǲǮó. ǗǴ ǭǦǾǸǮǸǫǳǮǸǫ ǾǹǲǮ ǨǴ ǪǶǬǦǨǳǦ ǷǴǵǷǸǨǫǳǴǷǸ ǹǵǶǦǨǹǨǦǦǸ 

ǳǦǼǮǴǳǦǱǳǮǸǫ ǵǦǶǰǴǨǮ (ȍǦǨǳǴ ǵǶǫǸǵǶǮȍǦǸǮǫ) ǮǱǮ ǰǦǳǼǫǱǦǶǮǮǸǫ ǳǦ ǱǴǰǦǱǳǦǸǦ ǷǦǲǴǹǵǶǦǨǦ. ǔǷǸǦǳǦǸǮǸǫ 10% ǴǪ ǾǹǲǮǸǫ 

Ƿǫ ǨǴ ǵǶǮǨǦǸǳǦ ǮǱǮ ǪǶǹǩǦ ǺǴǶǲǦ ǳǦ ǷǴǵǷǸǨǫǳǴǷǸ (ǳǦ ǵǶ. ǼǶǰǴǨǳǮ ǭǫǲȍǮǾǸǦ). ǎǲǦ ǵǴǨǫȑǫ ǴǪ 200.000 ǵǦǶǼǫǱǮ ǾǹǲǮ ǨǴ 

ǷǴǵǷǸǨǫǳǴǷǸ ǳǦ ǴǰǴǱǹ 65.000 ǪǴǲǦȑǮǳǷǸǨǦ, ǨǴ ǵǶǴǷǫǰ ǴǪ 0,6 ha. 

 
ǈǴ ǴǪǳǴǷ ǳǦ ǶǦǷǵǶǫǪǫǱǧǦ, ǴǰǴǱǹ 92% ǴǪ ǨǰǹǵǳǦǸǦ ǾǹǲǷǰǦ ǵǴǨǶǾǮǳǦ ǮǲǦ ǫǰǴǳǴǲǮǽǫǳ ǰǦǶǦǰǸǫǶ, Ǧ ǴǰǴǱǹ 8% Ƿǫ ǭǦǾǸǮǸǳǮ 

Ǯ ǭǦǾǸǮǸǫǳǮ ǾǹǲǮ. ǉǴǪǮǾǳǮǴǸ ǪǴǭǨǴǱǫǳ ǨǴǱǹǲǫǳ ǳǦ ǷǫǽǦ, ǷǵǴǶǫǪ ǴǪǴǧǶǫǳǮǸǫ ǵǱǦǳǴǨǮ ǭǦ ǹǵǶǦǨǹǨǦȏǫ, ǫ ǵǴǷǸǦǨǫǳ ǳǦ 

ǴǰǴǱǹ 1.200.000 m3 Ǯ ǫ ǴǰǴǱǹ 2/3 ǴǪ ǩǴǪǮǾǳǮǴǸ ǵǶǮǶǦǷǸ ǾǸǴ ǫ ǼǫǱǴǷǳǴ ǵǶǮǺǦǸǱǮǨ ǨǴ ǴǪǳǴǷ ǳǦ ǳǫȍǭǮǳǦǸǦ ǴǪǶǬǱǮǨǴǷǸ. 

ǓǦȍǩǴǱǫǲ ǪǫǱ ǴǪ ǴǨǦ Ƿǫǽǫȏǫ ǪǴǦȈǦ ǴǪ ǪǶǬǦǨǳǮǸǫ ǷǸǴǵǦǳǷǰǮ ǾǹǲǮ, Ǧ ǲǳǴǩǹ ǲǦǱ ǪǫǱ ǴǪ ǭǦǾǸǮǸǳǮǸǫ Ǯ ǭǦǾǸǮǸǫǳǮǸǫ ǵǴǪ- 

ǶǦǽȍǦ. ǉǴǪǮǾǳǮǴǸ ǶǫǦǱǫǳ ǨǴǱǹǲǫǳ ǳǦ ǷǫǽǦ ǫ ǵǴǲǫȈǹ 550.000 m3 Ǯ 750.000 m3, Ǯ ǫ ǵǶǫǸǫǬǳǴ ǴǩǶǫǨǳǴ ǪǶǨǴ (80-85%), ǰǴǫ 

ǩǴ ǰǴǶǮǷǸǦǸ ǪǴǲǦȑǮǳǷǸǨǦǸǦ. ǗǫǽǦǸǦ ǳǦȍǲǳǴǩǹ Ƿǫ ǰǴǶǮǷǸǮ ǨǴ ǪǴǲǦǾǳǦǸǦ ǮǳǪǹǷǸǶǮȍǦ, Ǧ ǷǦǲǴ ǲǦǱ ǪǫǱ Ƿǫ ǮǭǨǫǭǹǨǦ. 

 
ǍǪǶǦǨǷǸǨǫǳǦǸǦ ǷǴǷǸǴȍǧǦ ǳǦ ǾǹǲǮǸǫ ǨǴ ǗǫǨǫǶǳǦ ǒǦǰǫǪǴǳǮȍǦ ǨǴ ǵǫǶǮǴǪǴǸ ǵǴǲǫȈǹ ǵǴǷǱǫǪǳǮǴǸ ǳǦǼǮǴǳǦǱǫǳ ǮǭǨǫǾǸǦȍ ǭǦ ǰǱǮ- 

ǲǦǸǷǰǮ ǵǶǴǲǫǳǮ Ǯ ǴǨǴȍ (2014-2021 ǩǴǪǮǳǦ) ǫ ǨǴ ǸǶǫǳǪ ǳǦ ǴǵǦȈǦȏǫ. ǉǫǳǫǶǦǱǳǴ, ǳǫǲǦ ǭǳǦǽǮǸǫǱǳǮ ǵǶǴǲǫǳǮ ǨǴ ǴǪǳǴǷ ǳǦ 

ǵǶǴǼǫǳǸǴǸ ǳǦ ǸǶǦǳǷǵǦǶǫǳǸǳǴǷǸ ǳǦ ǰǶǴǾǳǦǸǦ, ǳǴ ǮǲǦ ǲǦǱ ǵǶǫǲǮǳ ǴǪ ǵǴǳǮǷǰǮ ǰǴǳ ǵǴǨǮǷǴǰǮ ǰǦǸǫǩǴǶǮǮ. ǕǴǸǴǽǳǴ, 50% ǴǪ 

ǴǼǫǳǫǸǮǸǫ ǪǶǨȍǦ ǨǴ 2011 ǩǴǪǮǳǦ ǳǫǲǦǦ ǭǳǦǼǮ ǳǦ ǸǶǦǳǷǵǦǶǫǳǸǳǴǷǸ ǳǦ ǰǶǴǾǳǦǸǦ, Ǧ ǴǨǦǦ ǵǶǴǵǴǶǼǮȍǦ ǵǦǪǳǦ ǨǴ 2018 Ǯ 2019 

ǩǴǪǮǳǦ ǳǦ ǴǰǴǱǹ 45%. ǎǷǸǴ ǸǦǰǦ, ǭǦǧǫǱǫǬǦǳ ǫ ǵǴǶǦǷǸ ǳǦ ǵǶǴǼǫǳǸǴǸ ǳǦ ǪǶǨǦ ǴǪ ǨǸǴǶǦ ǰǱǦǷǦ ǴǪ ǴǰǴǱǹ 27 % ǨǴ 2011 ǩǴǪǮǳǦ 

ǳǦ ǴǰǴǱǹ 33,5 % ǨǴ 2018 Ǯ 2019 ǩǴǪǮǳǦ. ǘǴǦ ǫ ǭǳǦǰ ǪǫǰǦ ǭǪǶǦǨǷǸǨǫǳǦǸǦ ǷǴǷǸǴȍǧǦ ǳǦ ǴǨǮǫ ǪǶǨȍǦ ǵǴǰǦǬǹǨǦ ǳǫǩǦǸǮǨǫǳ ǸǶǫǳǪ. 

ǐǴǳǫǽǳǴ, Ǯ ǷǲǶǸǳǴǷǸǦ ǳǦ ǪǶǨȍǦǸǦ ǫ ǵǴǩǴǱǫǲǦ. ǈǴ 2011 ǩǴǪǮǳǦ ǵǶǴǼǫǳǸǴǸ ǳǦ ǲǶǸǨǮ ǪǶǨȍǦ ǧǫǾǫ 0,7 ǴǸǷǸǴ, Ǧ ǨǴ 2019 ǩǴǪǮǳǦ ǸǴȍ 

Ƿǫ ǭǩǴǱǫǲǮ ǵǴǨǫȑǫ ǴǪ ǪǨǴȍǳǴ ǳǦ 1,6 ǴǸǷǸǴ ǴǪ ǵǶǴǼǫǳǫǸǮǸǫ ǪǶǨȍǦ. ǊǶǹǩǮǴǸ ǭǦǩǶǮǬǹǨǦǽǰǮ ǵǦǶǦǲǫǸǦǶ ǫ ǪǴǷǸǦǵǳǴǷǸǦ ǳǦ ǨǴǪǦ ǭǦ 

ǪǶǨȍǦǸǦ ǲǫǶǫǳǦ ǷǴ ǨǱǦǩǦ ǨǴ ǵǴǽǨǦǸǦ. ǈǴ 2019 ǩǴǪǮǳǦ, ǴǰǴǱǹ 75% ǴǪ ǴǼǫǳǫǸǮǸǫ ǪǶǨȍǦ ǧǫǦ ǶǫǽǮǷǮ ǨǴ ǹǷǱǴǨǮ ǳǦ ǷǹǾǦ. 

 
ǐǴǶǮǷǸǫȍȑǮ ǩǮ ǴǨǮǫ ǳǦǧȎǹǪǹǨǦȏǦ ǭǦǫǪǳǴ ǷǴ ǮǪǳǮǸǫ ǰǱǮǲǦǸǷǰǮ ǲǴǪǫǱǮ ǳǦ ǗǫǨǫǶǳǦ ǒǦǰǫǪǴǳǮȍǦ, ǴǽǮǩǱǫǪǳǴ ǫ ǪǫǰǦ Ƿǫ 

ǵǶǫǪǨǮǪǹǨǦ ǨǱǴǾǹǨǦȏǫ ǳǦ ǭǪǶǦǨǷǸǨǫǳǦǸǦ ǷǴǷǸǴȍǧǦ ǳǦ ǾǹǲǮǸǫ, ǷǴ ǵǴǭǳǦǽǦȍǳǮ ǵǶǴǼǫǷǮ ǳǦ ǮǭǹǲǮǶǦȏǫ Ǯ ǵǴǨǮǷǴǰ ǵǶǴ- 

ǼǫǳǸ ǳǦ ǷǲǶǸǳǴǷǸ ǳǦ ǪǶǨȍǦǸǦ. ǕǴǶǦǪǮ ǷǱǦǧǦǸǦ ǭǪǶǦǨǷǸǨǫǳǦ ǷǴǷǸǴȍǧǦ ǳǦ ǪǶǨȍǦǸǦ, ǴǨǴȍ ǵǶǴǼǫǷ ȑǫ ǧǮǪǫ ǵǶǴǷǱǫǪǫǳ Ǯ ǭǦǧǶ- 

ǭǦǳ ǷǴ ǳǦǫǭǪǦ ǴǪ ǮǳǷǫǰǸǮ Ǯ ǩǦǧǮ. 



ǓǆǜǎǔǓǆǑǋǓ ǕǑǆǓ Ǎǆ 
ǐǑǎǒǆǘǗǐǎ ǕǖǔǒǋǓǎ 

28 

 

 

 

2.1.13 ʊʫʨʠʟʘʤ 

ǗǫǨǫǶǳǦ ǒǦǰǫǪǴǳǮȍǦ ǮǲǦ ǮǳǸǫǶǫǷǳǦ ǲǫǾǦǨǮǳǦ ǳǦ ǸǹǶǮǷǸǮǽǰǮ ǵǶǴǮǭǨǴǪǮ ǰǴǮ Ƿǫ ǪǨǮǬǦǸ ǴǪ ǮǷǸǴǶǮȍǦ Ǯ ǰǹǱǸǹǶǦ ǪǴ ǲǴ- 

ǪǫǶǳǮ ǭǮǲǷǰǮ ǦǨǦǳǸǹǶǮǷǸǮǽǰǮ ǷǵǴǶǸǴǨǮ Ǯ ǷǰǮȍǦȏǫ. ǘǹǶǮǭǲǴǸ ǸǶǦǪǮǼǮǴǳǦǱǳǴ ǳǫǲǦǾǫ ǭǳǦǽǦȍǳǦ ǹǱǴǩǦ ǨǴ ǲǦǰǫǪǴǳǷǰǦǸǦ 

ǫǰǴǳǴǲǮȍǦ Ǯ ǰǦǰǴ ǸǦǰǴǨ ǧǫǾǫ ǪǴǳǫǰǦǪǫ ǭǦǵǴǷǸǦǨǫǳ. ǗǫǵǦǰ, ǳǫǴǪǦǲǳǫǾǳǮǸǫ ǨǱǦǪǮǳǮ ǦǰǸǮǨǳǴǷǸǮ (ǵǴǽǳǹǨǦȍȑǮ ǷǴ ǶǫǨǮǭǮȍǦ 

ǳǦ ǷǸǶǦǸǫǩǮȍǦǸǦ ǭǦ ǸǹǶǮǭǦǲ 2009-2011 ǩǴǪǮǳǦ Ǯ ǵǴǷǱǫǪǴǨǦǸǫǱǳǴ ǨǳǮǲǦǳǮǫ ǳǦ ǶǹǶǦǱǳǮǴǸ ǸǹǶǮǭǦǲ) ǲǹ ǪǦǪǴǦ ǳǦ ǴǨǴȍ 

ǷǫǰǸǴǶ ǵǴǩǴǱǫǲ ǵǶǮǴǶǮǸǫǸ. ǗǫǵǦǰ, ǸǹǶǮǭǲǴǸ ǨǴ ǒǦǰǫǪǴǳǮȍǦ ǳǫ Ƿǫ ǷǲǫǸǦ ǭǦ ǴǷǴǧǫǳǴ ǰǴǳǰǹǶǫǳǸǫǳ ǷǵǴǶǫǪ ǩǱǴǧǦǱǳǮǸǫ 

ǷǸǦǳǪǦǶǪǮ Ǯ ǮǲǦ ǷǱǦǧǮ ǶǫǭǹǱǸǦǸǮ ǨǴ ǷǵǴǶǫǪǧǦ ǷǴ ǳǫȍǭǮǳǮǸǫ ǶǫǩǮǴǳǦǱǳǮ ǰǴǳǰǹǶǫǳǸǮ. 

 
ǘǹǶǮǭǲǴǸ ǨǴ ǗǸǶǦǸǫǩǮȍǦǸǦ 2009-2013 ǧǫǾǫ ǮǪǫǳǸǮǺǮǰǹǨǦǳ ǪǫǰǦ ǩǮ ǴǵǺǦȑǦ ǷǱǫǪǳǮǸǫ ǵǴǸǷǫǰǸǴǶǮ: 

 
i. ɺʠʥʩʢʠ ʪʫʨʠʟʘʤ ǮǷǰǴǶǮǷǸǹǨǦȍȑǮ ǩǴ ǨǮǷǴǰǴǰǨǦǱǮǸǫǸǳǴǸǴ ǱǴǭǦǶǷǸǨǴ ǨǴ ǘǮǰǨǫǾǰǮǴǸ ǶǫǩǮǴǳ ǨǴ ǼǫǳǸǶǦǱǳǦ ǒǦǰǫ- 

ǪǴǳǮȍǦ. 

 
ii. ʊʫʨʠʟʘʤ ʙʘʟʠʨʘʥ ʥʘ ʧʨʠʨʦʜʘʪʘ (ʣʝʪʝʥ) ǵǶǨǫǳǷǸǨǫǳǴ ǵǫǾǦǽǫȏǫ ǩǱǦǨǳǴ ǨǴ ǇǶǦȏǴ ǷǴ ǳǴǨǮ ǷǱǹǽǹǨǦȏǦ ǨǴ ǍǶ- 

ǳǴǨǼǮ, ǕǫǻǽǫǨǴ, ǇǫǶǴǨǴ, ǐǴǱǫǾǮǳǴ, ǇǦǳǷǰǴ, ǒǴǰǶǮǳǴ, ǗǲǴǱǦǶǫ, ǈǫǨǽǦǳǮ Ǯ ǉǦǱǮǽǳǮǰ 

 
iii. ʊʫʨʠʟʘʤ ʙʘʟʠʨʘʥ ʥʘ ʧʨʠʨʦʜʘʪʘ (ʟʠʤʩʢʠ) ǵǶǨǫǳǷǸǨǫǳǴ ǷǰǮȍǦȏǫ ǷǴ ǷǫǰǸǴǶ ǭǦ ǷǳǴǹǧǴǶǪǮǳǩ ǨǴ ǭǦǶǴǪǮǾ. ǓǦȍǶǦǭ- 

ǨǮǫǳ ǫ ǳǦ ǕǴǵǴǨǦ ǞǦǵǰǦ, Ǧ ǵǶǮǷǹǸǫǳ Ǯ ǨǴ ǐǶǹǾǫǨǴ, ǒǦǨǶǴǨǴ/ǍǦǶǫ ǑǦǭǦǶǫǨǷǰǮ, ǵǱǦǳǮǳǦǸǦ ǐǴǬǹǺ, ǔǸǫǾǫǨǴ, Ǖǫ- 

ǱǮǷǸǫǶ Ǯ ǕǴǳǮǰǨǦ 

 
iv. ʂʫʣʪʫʨʝʥ ʪʫʨʠʟʘʤ (ʤʘʪʝʨʠʿʘʣʝʥ) ǰǴȍ ǴǵǺǦȑǦ ǶǦǰǴǸǨǴǶǧǮ, ǮǭǩǶǦǪǫǳǴǸǴ ǳǦǷǱǫǪǷǸǨǴ (ǴǷǴǧǫǳǴ ǨǴ ǗǰǴǵȍǫ) ǦǶǻǫǴ- 

ǱǴǾǰǴ, ǲǦǳǦǷǸǮǶǮ, ǼǶǰǨǮ Ǯ ǨǫǶǷǰǮ ǷǵǴǲǫǳǮǼǮ ǵǶǴǳǦȍǪǫǳǮ ǳǮǭ ǼǫǱǦǸǦ ǭǫǲȍǦ 

 
v. ʂʫʣʪʫʨʝʥ ʪʫʨʠʟʘʤ (ʥʝʤʘʪʝʨʠʿʘʣʝʥ) ǰǴȍ Ƿǫ ǷǴǷǸǴǮ ǴǪ ǲǹǭǫǮ, ǹǲǫǸǳǴǷǸ, ǪǶǦǲǦ, ǰǹǱǸǹǶǳǴ ǳǦǷǱǫǪǷǸǨǴ Ǯ ǺǫǷǸǮǨǦǱǮ 

 
ǈǰǹǵǳǮǴǸ ǧǶǴȍ ǳǦ ǸǹǶǮǷǸǮ ǨǴ 2019 ǩǴǪǮǳǦ ǮǭǳǫǷǹǨǦ 1.184.963, ǴǪ ǰǴǮ 36,1% Ƿǫ ǪǴǲǦǾǳǮ, Ǧ ǴǷǸǦǳǦǸǮǸǫ 63,9% ǷǸǶǦǳǷǰǮ 

ǸǹǶǮǷǸǮ (ǊǶǬǦǨǫǳ ǭǦǨǴǪ ǭǦ ǷǸǦǸǮǷǸǮǰǦ 2020 ǩǴǪǮǳǦ). ǈǴ ǴǪǳǴǷ ǳǦ ǵǶǫǸǻǴǪǳǦǸǦ ǩǴǪǮǳǦ, ǧǶǴȍǴǸ ǳǦ ǷǸǶǦǳǷǰǮ ǸǹǶǮǷǸǮ ǫ 

ǭǩǴǱǫǲǫǳ ǭǦ 7,1%. ǇǶǴȍǴǸ ǳǦ ǳǴȑǫǨǦȏǦ ǨǴ 2019 ǩǴǪǮǳǦ ǮǭǳǫǷǹǨǦ 3.262.398, ǴǪ ǰǴǮ ǴǰǴǱǹ 51,6% ǪǴǲǦǾǳǮ, Ǧ ǴǷǸǦǳǦǸǮǸǫ 48,4% 

ǷǸǶǦǳǷǰǮ ǸǹǶǮǷǸǮ. ǈǴ ǴǪǳǴǷ ǳǦ ǵǶǫǸǻǴǪǳǦǸǦ ǩǴǪǮǳǦ, ǧǶǴȍǴǸ ǳǦ ǳǴȑǫǨǦȏǦǸǦ ǳǦ ǷǸǶǦǳǷǰǮǸǫ ǸǹǶǮǷǸǮ ǫ ǭǩǴǱǫǲǫǳ ǭǦ 5,8% 

(ǊǶǬǦǨǫǳ ǭǦǨǴǪ ǭǦ ǷǸǦǸǮǷǸǮǰǦ 2020 ǩǴǪǮǳǦ). ǓǦȍǲǳǴǩǹ ǷǸǶǦǳǷǰǮ ǸǹǶǮǷǸǮ ǨǴ ǖǫǵǹǧǱǮǰǦ ǗǫǨǫǶǳǦ ǒǦǰǫǪǴǳǮȍǦ ǪǴǦȈǦǦǸ ǴǪ 

ǘǹǶǼǮȍǦ, Ǧ ǵǴǸǴǦ ǷǱǫǪǦǸ ǗǶǧǮȍǦ, ǉǶǼǮȍǦ, ǇǹǩǦǶǮȍǦ, ǕǴǱǷǰǦ Ǯ ǉǫǶǲǦǳǮȍǦ. 

 
2.2 ʀʥʩʪʠʪʫʮʠʦʥʘʣʥʘ ʠ ʧʦʣʠʪʠʯʢʘ ʨʘʤʢʘ ʧʦʚʨʟʘʥʘ ʩʦ 
ʢʣʠʤʘʪʩʢʠʪʝ ʧʨʦʤʝʥʠ 

 
ǖǫǵǹǧǱǮǰǦ ǗǫǨǫǶǳǦ ǒǦǰǫǪǴǳǮȍǦ ǫ ǽǱǫǳǰǦ ǳǦ ǖǦǲǰǴǨǳǦǸǦ ǰǴǳǨǫǳǼǮȍǦ ǳǦ ǔǧǫǪǮǳǫǸǮǸǫ ǳǦǼǮǮ ǭǦ ǰǱǮǲǦǸǷǰǮ ǵǶǴǲǫǳǮ 

(UNFCCC) ǰǦǰǴ ǭǫǲȍǦ ǰǴȍǦ ǳǫ ǫ ǵǴǸǵǮǷǳǮǰ ǳǦ ǆǳǫǰǷ I Ǯ ǫ ǽǱǫǳǰǦ ǳǦ ǕǶǴǸǴǰǴǱǴǸ ǴǪ ǐȍǴǸǴ ǧǫǭ ǰǨǦǳǸǮǺǮǼǮǶǦǳǮ ǴǩǶǦǳǮǽǹ- 

ǨǦȏǦ ǳǦ ǫǲǮǷǮǮǸǫ Ǯ ǴǧǨǶǷǰǦ ǭǦ ǳǦǲǦǱǹǨǦȏǫ (QELRC). ǗǫǵǦǰ, ǭǫǲȍǦǸǦ ǵǶǮǷǸǦǵǮ ǰǴǳ ǊǴǩǴǨǴǶǴǸ ǴǪ ǐǴǵǫǳǻǦǩǫǳ Ǯ ǵǴǪǳǫǷǫ 

ǷǵǮǷǴǰ ǳǦ ǦǰǸǮǨǳǴǷǸǮ ǭǦ ǹǧǱǦǬǹǨǦȏǫ (ǧǫǭ ǰǨǦǳǸǮǺǮǼǮǶǦȏǫ ǳǦ ǵǴǨǶǭǦǳǮǸǫ ǳǦǲǦǱǹǨǦȏǦ ǳǦ ǫǲǮǷǮǮǸǫ) ǨǶǭ ǴǷǳǴǨǦ ǳǦ 

ǴǨǮǫ ǪǫȍǷǸǨǦ. 

 
ǒǮǳǮǷǸǫǶǷǸǨǴǸǴ ǭǦ ʞʠʚʦʪʥʘ ʩʨʝʜʠʥʘ ʠ ʧʨʦʩʪʦʨʥʦ ʧʣʘʥʠʨʘˁʝ (ʄɾʉʇʇ) ǫ ǰǱǹǽǳǴǸǴ ǨǱǦǪǮǳǴ ǸǫǱǴ ǴǪǩǴǨǴǶǳǴ ǭǦ 

ǶǦǭǨǴȍ ǳǦ ǵǴǱǮǸǮǰǮǸǫ ǭǦ ǰǱǮǲǦǸǷǰǮ ǵǶǴǲǫǳǮ. ǒǌǗǕǕ ǫ ǳǦǭǳǦǽǫǳǴ ǰǦǰǴ ǳǦǼǮǴǳǦǱǳǦ ǺǴǰǹǷǳǦ ǸǴǽǰǦ ǳǦ UNFCCC Ǯ ǰǦǰǴ 

ǳǦǭǳǦǽǫǳǦ ǳǦǼǮǴǳǦǱǫǳ ǴǶǩǦǳ (ǓǓǔ) ǭǦ ǷǵǶǴǨǫǪǹǨǦȏǫ ǳǦ ǕǶǴǸǴǰǴǱǴǸ ǴǪ ǐȍǴǸǴ Ǯ ǭǦǸǴǦ ǫ ǰǱǹǽǳǴǸǴ ǨǱǦǪǮǳǴ ǸǫǱǴ ǴǪǩǴǨǴǶ- 

ǳǴ ǭǦ ǰǴǴǶǪǮǳǮǶǦȏǫ ǳǦ ǷǵǶǴǨǫǪǹǨǦȏǫǸǴ ǳǦ ǴǪǶǫǪǧǮǸǫ ǴǪ ǐǴǳǨǫǳǼǮȍǦǸǦ Ǯ ǕǶǴǸǴǰǴǱǴǸ. ǔǪ ʄʠʥʠʩʪʝʨʩʪʚʦʪʦ ʟʘ ʪʨʫʜ ʠ 

ʩʦʮʠʿʘʣʥʘ ʧʦʣʠʪʠʢʘ ǧǫǾǫ ǳǴǲǮǳǮǶǦǳǦ ǼǫǳǸǶǦǱǳǦǸǦ ǸǴǽǰǦ ǳǦ UNFCCC ǭǦ ǶǴǪǴǸ Ǯ ǰǱǮǲǦǸǷǰǮǸǫ ǵǶǴǲǫǳǮ. ǊǶǹǩǮ ǲǮǳǮǷ- 

ǸǫǶǷǸǨǦ ǰǴǮ ǮǲǦǦǸ ǳǦǪǱǫǬǳǴǷǸǮ ǵǴǨǶǭǦǳǮ ǷǴ ǰǱǮǲǦǸǷǰǮǸǫ ǵǶǴǲǫǳǮ Ƿǫ: ǒǮǳǮǷǸǫǶǷǸǨǴǸǴ ǭǦ ǭǫǲȍǴǪǫǱǷǸǨǴ, ǾǹǲǦǶǷǸǨǴ Ǯ 

ǨǴǪǴǷǸǴǵǦǳǷǸǨǴ, ǒǮǳǮǷǸǫǶǷǸǨǴǸǴ ǭǦ ǫǰǴǳǴǲǮȍǦ, ǒǮǳǮǷǸǫǶǷǸǨǴǸǴ ǭǦ ǸǶǦǳǷǵǴǶǸ Ǯ ǨǶǷǰǮ Ǯ ǒǮǳǮǷǸǫǶǷǸǨǴǸǴ ǭǦ ǺǮǳǦǳǷǮǮ. 

ǕǴǨǫȑǫǸǴ ǴǪ ǴǨǮǫ ǲǮǳǮǷǸǫǶǷǸǨǦ ǳǦǭǳǦǽǮȍǦ ǺǴǰǹǷǳǮ ǸǴǽǰǮ ǭǦ ǰǱǮǲǦǸǷǰǮ ǵǶǴǲǫǳǮ, ǰǴǮ Ƿǫ ǴǪǩǴǨǴǶǳǮ ǭǦ ǨǰǱǹǽǹǨǦȏǫ ǳǦ 

ǰǱǮǲǦǸǷǰǮǸǫ ǵǶǴǲǫǳǮ ǨǴ ǷǴǴǪǨǫǸǳǮǸǫ ǵǴǱǮǸǮǰǮ, ǷǸǶǦǸǫǩǮǮ Ǯ ǵǶǴǩǶǦǲǮ. ǊǴǵǴǱǳǮǸǫǱǳǴ, ǒǮǳǮǷǸǫǶǷǸǨǴǸǴ ǭǦ ǭǪǶǦǨǷǸǨǴ 

ǺǴǶǲǮǶǦǾǫ ǓǦǼǮǴǳǦǱǫǳ ǰǴǲǮǸǫǸ ǭǦ ǰǱǮǲǦǸǷǰǮ ǵǶǴǲǫǳǮ Ǯ ǭǪǶǦǨȍǫ ǨǴ 2009 ǩǴǪǮǳǦ, ǰǴȍ ȑǫ ǷǱǹǬǮ ǰǦǰǴ ǴǪǩǴǨǴǶǳǴ ǸǫǱǴ ǭǦ 

ǳǦǪǭǴǶǳǮǸǫ ǦǰǸǮǨǳǴǷǸǮ Ǯ ǪǴǳǫǷǹǨǦȏǫǸǴ ǴǪǱǹǰǮ ǨǴ ǸǦǦ ǴǧǱǦǷǸ. 

 
ǈǴ ȍǦǳǹǦǶǮ 2000 ǩǴǪǮǳǦ, ǨǴ ǶǦǲǰǮǸǫ ǳǦ ǒǌǗǕǕ ǧǫǾǫ ǺǴǶǲǮǶǦǳǦ ʇʨʦʝʢʪʥʘ ʢʘʥʮʝʣʘʨʠʿʘ ʟʘ ʢʣʠʤʘʪʩʢʠ ʧʨʦʤʝʥʠ.  

ǊǴǵǴǱǳǮǸǫǱǳǴ, ǈǱǦǪǦǸǦ ǺǴǶǲǮǶǦǾǫ ʅʘʮʠʦʥʘʣʝʥ ʢʦʤʠʪʝʪ ʟʘ ʢʣʠʤʘʪʩʢʠ ʧʨʦʤʝʥʠ (ʅʂʂʇ) ǰǴȍ Ƿǫ ǷǴǷǸǴǮ ǴǪ ǵǶǫǸǷǸǦǨ- 

ǳǮǼǮ ǳǦ ǷǮǸǫ ǶǫǱǫǨǦǳǸǳǮ ǽǮǳǮǸǫǱǮ: ǨǱǦǪǮǳǮ ǸǫǱǦ, ǦǰǦǪǫǲǷǰǦǸǦ ǭǦǫǪǳǮǼǦ, ǵǶǮǨǦǸǳǮǴǸ ǷǫǰǸǴǶ Ǯ ǩǶǦȈǦǳǷǰǴǸǴ ǴǵǾǸǫǷǸǨǴ. 

ǓǐǐǕ ǫ ǵǦǶǸǮǼǮǵǦǸǮǨǳǦ ǵǱǦǸǺǴǶǲǦ ǳǦǷǴǽǫǳǦ ǰǴǳ ǴǧǫǭǧǫǪǹǨǦȏǫ ǵǴǪǪǶǾǰǦ Ǯ ǳǦǷǴǰǮ ǳǦ ǨǮǷǴǰǴ ǳǮǨǴ ǭǦ ǷǫǨǰǹǵǳǮǸǫ 
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29 

 

 

ǵǴǱǮǸǮǰǮ ǭǦ ǰǱǮǲǦǸǷǰǮǸǫ ǵǶǴǲǫǳǮ ǨǴ ǭǫǲȍǦǸǦ. ǎǷǸǴ ǸǦǰǦ, ǺǴǶǲǮǶǦǳ ǫ Ǯ ʅʘʮʠʦʥʘʣʝʥ ʩʦʚʝʪ ʟʘ ʦʜʨʞʣʠʚ ʨʘʟʚʦʿ ǵǴǪ 

ǵǴǰǶǴǨǮǸǫǱǷǸǨǴ ǳǦ ǨǮǼǫǵǶǫǲǮǫǶǴǸ ǭǦǪǴǱǬǫǳ ǭǦ ǫǰǴǳǴǲǷǰǮ ǵǶǦǾǦȏǦ. 

 
ǓǦ ǭǦǰǴǳǴǪǦǨǳǴ ǳǮǨǴ, ǵǶǦǾǦȏǦǸǦ ǭǦ ǰǱǮǲǦǸǷǰǮǸǫ ǵǶǴǲǫǳǮ Ƿǫ ǮǳǰǴǶǵǴǶǮǶǦǳǮ ǨǴ ǍǦǰǴǳǴǸ ǭǦ ǬǮǨǴǸǳǦ ǷǶǫǪǮǳǦ, ǨǰǱǹ- 

ǽǮǸǫǱǳǴ Ǯ ǪǫǸǦǱǮ ǭǦ ǵǴǪǩǴǸǴǨǰǦǸǦ ǳǦ ǮǳǨǫǳǸǦǶǮǸǫ ǳǦ ǫǲǮǷǮǮǸǫ ǳǦ ǷǸǦǰǱǫǳǮǽǰǮ ǩǦǷǴǨǮ, ǰǦǰǴ Ǯ ǦǰǼǮǴǳǫǳ ǵǱǦǳ ǭǦ ǲǫǶǰǮ 

Ǯ ǦǰǸǮǨǳǴǷǸǮ ǭǦ ǳǦǲǦǱǹǨǦȏǫ ǳǦ ǭǩǴǱǫǲǹǨǦȏǫǸǴ ǳǦ ǫǲǮǷǮǮǸǫ ǳǦ ǷǸǦǰǱǫǳǮǽǰǮ ǩǦǷǴǨǮ Ǯ ǭǦ ǹǧǱǦǬǹǨǦȏǫ ǳǦ ǳǫǩǦǸǮǨǳǮǸǫ 

ǨǱǮȍǦǳǮȍǦ ǳǦ ǰǱǮǲǦǸǷǰǮǸǫ ǵǶǴǲǫǳǮ. ɿʘʢʦʥʦʪ ʟʘ ʞʠʚʦʪʥʘ ʩʨʝʜʠʥʘ ǵǶǫǪǨǮǪǹǨǦ ǪǦ Ƿǫ ǪǴǳǫǷǫ ǓǦǼǮǴǳǦǱǫǳ ǵǱǦǳ ǭǦ ǰǱǮ- 

ǲǦǸǷǰǮ ǵǶǴǲǫǳǮ ǷǴ ǼǫǱ ǪǦ Ƿǫ ǷǸǦǧǮǱǮǭǮǶǦǦǸ ǰǴǳǼǫǳǸǶǦǼǮǮǸǫ ǳǦ ǷǸǦǰǱǫǳǮǽǰǮ ǩǦǷǴǨǮ ǳǦ ǳǮǨǴ ǾǸǴ ǧǮ ǷǵǶǫǽǮǱǴ ǰǦǰǨǴ 

ǧǮǱǴ ǴǵǦǷǳǴ ǦǳǸǶǴǵǴǩǫǳǴ ǨǱǮȍǦǳǮǫ ǨǶǭ ǰǱǮǲǦǸǷǰǮǴǸ ǷǮǷǸǫǲ ǨǴ ǨǶǫǲǫǳǷǰǦ ǶǦǲǰǦ ǪǴǨǴǱǳǦ ǭǦ ǪǦ Ǯǲ ǴǨǴǭǲǴǬǮ ǳǦ ǫǰǴǷǮǷ- 

ǸǫǲǮǸǫ ǵǶǮǶǴǪǳǴ ǪǦ Ƿǫ ǵǶǮǱǦǩǴǪǦǸ ǳǦ ǰǱǮǲǦǸǷǰǮǸǫ ǵǶǴǲǫǳǮ, ǨǴ ǷǴǩǱǦǷǳǴǷǸ ǷǴ ǵǶǮǳǼǮǵǴǸ ǳǦ ǲǫȈǹǳǦǶǴǪǳǦ ǷǴǶǦǧǴǸǰǦ 

Ǯ ǼǫǱǮǸǫ ǳǦ ǳǦǼǮǴǳǦǱǳǮǴǸ ǷǴǼǮȍǦǱǫǳ Ǯ ǫǰǴǳǴǲǷǰǮ ǶǦǭǨǴȍ. ǈǴ ȍǹǱǮ 2013 ǩǴǪǮǳǦ ǧǫǦ ǪǴǳǫǷǫǳǮ ǮǭǲǫǳǮ ǨǴ ǍǦǰǴǳǴǸ ǭǦ ǬǮ- 

ǨǴǸǳǦ ǷǶǫǪǮǳǦ Ǯ ǪǴǪǦǪǫǳ ǫ ǳǴǨ ǽǱǫǳ (188) ǨǴ ǨǶǷǰǦ ǷǴ ǳǦǼǮǴǳǦǱǳǮǴǸ ǷǮǷǸǫǲ ǳǦ ǮǳǨǫǳǸǦǶ ǳǦ ǫǲǮǷǮǮǸǫ ǳǦ ǷǸǦǰǱǫǳǮǽǰǮ 

ǩǦǷǴǨǮ. ǔǨǴȍ ǽǱǫǳ ǧǦǶǦǾǫ ǪǦ Ƿǫ ǨǴǷǵǴǷǸǦǨǮ ǳǦǼǮǴǳǦǱǫǳ ǷǮǷǸǫǲ ǳǦ ǮǳǨǫǳǸǦǶ ǳǦ ǫǲǮǷǮǮǸǫ ǳǦ ǷǸǦǰǱǫǳǮǽǰǮ ǩǦǷǴǨǮ ǭǦ 

ǪǦ Ƿǫ ǴǧǫǭǧǫǪǮ ǧǦǭǦ ǳǦ ǵǴǪǦǸǴǼǮ ǷǴ ǶǫǱǫǨǦǳǸǳǮ ǮǳǺǴǶǲǦǼǮǮ ǭǦ ǵǴǪǩǴǸǴǨǰǦ ǳǦ ǮǳǨǫǳǸǦǶǮǸǫ ǳǦ ǷǸǦǰǱǫǳǮǽǰǮ ǩǦǷǴǨǮ, 

ǰǦǰǴ Ǯ ǪǦ Ƿǫ ǷǱǫǪǮ ǷǵǶǴǨǫǪǹǨǦȏǫǸǴ ǳǦ ǪǴǩǴǨǴǶǮǸǫ ǨǴ ǨǶǷǰǦ ǷǴ ǰǱǮǲǦǸǷǰǮǸǫ ǵǶǴǲǫǳǮ. ǔǨǴȍ ǷǮǷǸǫǲ ǨǰǱǹǽǹǨǦ ǷǴǧǮǶǦȏǫ, 

ǴǧǶǦǧǴǸǰǦ, ǵǶǴǼǫǳǰǦ, ǨǫǶǮǺǮǰǦǼǮȍǦ Ǯ ǴǧǫǭǧǫǪǹǨǦȏǫ ǳǦ ǰǨǦǱǮǸǫǸ Ǯ ǹǵǶǦǨǹǨǦȏǫ ǷǴ ǳǫǷǮǩǹǶǳǴǷǸ, ǰǦǰǴ Ǯ ǷǰǱǦǪǮǶǦȏǫ, 

ǹǵǴǸǶǫǧǦ, ǪǮǷǸǶǮǧǹǼǮȍǦ Ǯ ǵǶǫǭǫǳǸǦǼǮȍǦ ǳǦ ǵǴǪǦǸǴǼǮ Ǯ ǮǳǺǴǶǲǦǼǮǮ ǪǴǧǮǫǳǮ ǴǪ ǫǳǸǮǸǫǸǮ ǰǴǮ ǵǴǷǫǪǹǨǦǦǸ ǵǴǪǦǸǴǼǮ ǭǦ 

ǦǳǸǶǴǵǴǩǫǳǮ ǫǲǮǷǮǮ ǵǴ ǮǭǨǴǶǮ Ǯ ǵǶǴǽǮǷǸǹǨǦȏǫ ǵǴ ǵǦǸ ǳǦ ȍǦǩǱǫǶǴǪǫǳ ǼǮǰǱǹǷ ǳǦ ǷǸǦǰǱǫǳǮǽǰǮ ǩǦǷǴǨǮ ǨǴ ǦǸǲǴǷǺǫǶǦǸǦ. 

 
ǕǶǫǵǴǭǳǦǨǦȍȑǮ ǩǮ ǨǦǬǳǮǸǫ ǽǫǰǴǶǮ ǳǦǵǶǫǪ ǨǴ ǮǳǷǸǮǸǹǼǮǴǳǦǱǮǭǦǼǮȍǦǸǦ ǳǦ ǵǶǦǾǦȏǦǸǦ ǭǦ ǰǱǮǲǦǸǷǰǮǸǫ ǵǶǴǲǫǳǮ Ǯ ǨǰǱǹǽǹ- 

ǨǦȏǫǸǴ ǳǦ ǰǱǮǲǦǸǷǰǮǸǫ ǵǶǴǲǫǳǮ ǨǴ ǳǦǼǮǴǳǦǱǳǮǸǫ Ǯ ǷǫǰǸǴǶǷǰǮǸǫ ǶǦǭǨǴȍǳǮ ǵǴǱǮǸǮǰǮ, ǶǦǭǨǴȍǴǸ ǳǦ ǸǶǮ ǳǦǼǮǴǳǦǱǳǮ Ǯǭ- 

ǨǫǾǸǦǮ ǪǴ UNFCCC ǵǶǮǪǴǳǫǷǫ ǭǦ ǭǦȍǦǰǳǹǨǦȏǫ ǳǦ ǴǨǮǫ ǵǶǴǼǫǷǮ ǳǦ ǮǳǸǫǩǶǦǼǮȍǦ, ǰǦǰǴ Ǯ ǭǦ ǮǳǺǴǶǲǮǶǦȏǫ ǳǦ ǲǫȈǹǳǦǶǴǪ- 

ǳǦǸǦ ǭǦǫǪǳǮǼǦ ǭǦ ǦǰǸǮǨǳǴǷǸǮǸǫ ǾǸǴ ǩǮ ǵǶǫǭǫǲǦ ǭǫǲȍǦǸǦ ǭǦ ǶǫǾǦǨǦȏǫ ǳǦ ǵǶǦǾǦȏǦǸǦ ǭǦ ǰǱǮǲǦǸǷǰǮǸǫ ǵǶǴǲǫǳǮ. ǕǶǨǮǴǸ, 

ǨǸǴǶǮǴǸ Ǯ ǸǶǫǸǮǴǸ ǳǦǼǮǴǳǦǱǫǳ ǮǭǨǫǾǸǦȍ ǭǦ ǰǱǮǲǦǸǷǰǮ ǵǶǴǲǫǳǮ ǧǫǦ ǹǷǨǴǫǳǮ ǴǪ ǈǱǦǪǦǸǦ ǳǦ ǗǫǨǫǶǳǦ ǒǦǰǫǪǴǳǮȍǦ Ǯ ǪǴ- 

ǷǸǦǨǫǳǮ ǪǴ ǗǫǰǶǫǸǦǶǮȍǦǸǴǸ ǳǦ UNFCCC ǨǴ 2003, 2008 Ǯ 2014 ǩǴǪǮǳǦ ǷǴǴǪǨǫǸǳǴ. ǔǨǴȍ ǽǫǸǨǶǸ ǳǦǼǮǴǳǦǱǫǳ ǮǭǨǫǾǸǦȍ (Ǔǎ4) 

ǵǶǫǸǷǸǦǨǹǨǦ ǪǴǵǴǱǳǮǸǫǱǫǳ ǽǫǰǴǶ ǳǦǵǶǫǪ ǨǴ ǵǶǴǼǫǷǴǸ. 

 
ǊǴǵǴǱǳǮǸǫǱǳǴ, ǧǫǦ ǷǵǶǴǨǫǪǫǳǮ ǸǶǮ ǇǮǫǳǦǱǳǮ ǦǬǹǶǮǶǦǳǮ ǮǭǨǫǾǸǦǮ (BURs) (BUR 3 ǧǫǾǫ ǵǴǪǳǫǷǫǳ ǨǴ ȍǹǳǮ 2021 ǩǴǪǮǳǦ) 

ǭǦ ǪǦ Ƿǫ ǳǦǪǴǨǶǭǦǸ ǳǦ ǳǦǴǪǮǸǫ Ǯ ǵǶǫǵǴǶǦǰǮǸǫ ǴǪ ǓǦǼǮǴǳǦǱǳǮǸǫ ǮǭǨǫǾǸǦǮ, ǰǦǰǴ Ǯ ǳǦ ǶǫǭǹǱǸǦǸǮǸǫ ǴǪ ǸǫǰǴǨǳǮǸǫ ǰǴǲǵǱǫ- 

ǲǫǳǸǦǶǳǮ ǵǶǴǫǰǸǮ ǨǴ ǭǫǲȍǦǸǦ. ǗǴ ǼǫǱ ǪǦ Ƿǫ ǮǷǵǴǱǳǦǸ ǴǧǨǶǷǰǮǸǫ ǰǴǮ ǵǶǴǮǭǱǫǩǹǨǦǦǸ ǴǪ ǴǪǱǹǰǮǸǫ ǳǦ ǐǴǳǺǫǶǫǳǼǮȍǦǸǦ ǳǦ 

ǷǸǶǦǳǮǸǫ ǨǴ ǐǦǳǰǹǳ Ǯ ǊǹǶǧǦǳ (COP) ǨǴ ǨǶǷǰǦ ǷǴ ǵǴǪǳǫǷǹǨǦȏǫǸǴ ǳǦ ǳǦǼǮǴǳǦǱǳǮǸǫ ǮǭǨǫǾǸǦǮ Ǯ ǮǭǨǫǾǸǦǮǸǫ ǭǦ ǦǬǹǶǮǶǦȏǫ 

ǳǦ ǪǨǫ ǩǴǪǮǳǮ, ǵǴǸǶǫǧǳǦ ǫ ǵǴǳǦǸǦǲǴǾǳǦ ǵǴǪǪǶǾǰǦ ǭǦ ǪǦ ǵǶǴǪǴǱǬǮ ǪǦ Ƿǫ ǶǦǭǨǮǨǦ Ǯ ǰǴǳǷǴǱǮǪǮǶǦ ǵǴǷǸǴȍǳǮǴǸ ǸǫǻǳǮǽǰǮ Ǯ 

ǮǳǷǸǮǸǹǼǮǴǳǦǱǫǳ ǰǦǵǦǼǮǸǫǸ Ǯ ǪǦ Ƿǫ ǵǶǴǪǴǱǬǮ ǷǴ ǳǦǵǴǶǮǸǫ ǭǦ ǮǳǸǫǩǶǮǶǦȏǫ ǳǦ ǰǱǮǲǦǸǷǰǮǸǫ ǵǶǴǲǫǳǮ ǨǴ ǳǦǼǮǴǳǦǱǳǮǸǫ 

ǵǴǱǮǸǮǰǮ, ǵǱǦǳǴǨǮ Ǯ ǵǶǴǩǶǦǲǮ. 

 
ǎǷǸǴ ǸǦǰǦ, ǸǶǫǧǦ ǪǦ Ƿǫ ǳǦǵǴǲǫǳǫ ǪǫǰǦ ǨǴ ǰǴǳǸǫǰǷǸ ǳǦ ǵǶǴǼǫǷǴǸ ǳǦ ǵǶǮǷǸǦǵǹǨǦȏǫ ǨǴ ǋǙ, ǖǫǵǹǧǱǮǰǦ ǗǫǨǫǶǳǦ ǒǦǰǫǪǴǳǮȍǦ 

Ǩǫȑǫ ǩǴ ǭǦǵǴǽǳǦ ǵǶǴǼǫǷǴǸ ǳǦ ǹǷǴǩǱǦǷǹǨǦȏǫ ǳǦ ǷǨǴȍǴǸ ǵǶǮǷǸǦǵ ǰǴǳ ǴǧǨǶǷǰǮǸǫ ǳǦ ǋǙ ǰǴǳ UNFCCC Ǯ ǪǫǱǴǨǮ ǴǪ ǵǶǦǨǴǸǴ 

ǳǦ ǋǙ acquis communautaire ǵǴǨǶǭǦǳǮ ǷǴ ǰǱǮǲǦǸǷǰǮǸǫ ǵǶǴǲǫǳǮ. ǎǦǰǴ ǖǫǵǹǧǱǮǰǦ ǗǫǨǫǶǳǦ ǒǦǰǫǪǴǳǮȍǦ ǨǴ ǲǴǲǫǳǸǴǨ ǳǫ ǫ 

ǵǴǪ ǳǮǰǦǰǨǦ ǴǧǨǶǷǰǦ ǪǦ ǨǱǫǭǫ ǨǴ ǷǮǷǸǫǲǴǸ ǭǦ ǸǶǩǹǨǦȏǫ ǷǴ ǫǲǮǷǮǮ ǳǦ ǋǙ (ETS) ǮǱǮ ǪǦ ǮǲǦ ǳǦǼǮǴǳǦǱǫǳ ETS, ǭǦȍǦǰǳǦǸǮǴǸ 

ǳǦǼǮǴǳǦǱǳǴ ǴǵǶǫǪǫǱǫǳ ǵǶǮǪǴǳǫǷ ǨǰǱǹǽǹǨǦ ǼǫǱ ǪǦ Ƿǫ ǹǷǴǩǱǦǷǮ ǷǴ ǼǫǳǦǸǦ ǳǦ ȍǦǩǱǫǶǴǪǴǸ ǳǦ ǷǮǷǸǫǲǴǸ ǭǦ ǸǶǩǹǨǦȏǫ ǷǴ 

ǫǲǮǷǮǮ ǳǦ ǋǙ (ETS) ǪǴ 2027. ǊǴǵǴǱǳǮǸǫǱǳǮ ǪǫǸǦǱǮ ǵǴǨǶǭǦǳǮ ǷǴ ǵǶǴǼǫǷǴǸ ǳǦ ǵǶǮǷǸǦǵǹǨǦȏǫ ǨǴ ǋǙ Ƿǫ ǨǰǱǹǽǫǳǮ ǵǴǪǴǱǹ. 

 
2.3 ʅʘʮʠʦʥʘʣʥʠ ʠ ʨʝʛʠʦʥʘʣʥʠ ʨʘʟʚʦʿʥʠ ʧʨʠʦʨʠʪʝʪʠ ʠ ʮʝʣʠ 

ǊǨǮǬǫǽǰǮǸǫ ǷǮǱǮ ǭǦ ǰǶǫǮǶǦȏǫ Ǯ ǷǵǶǴǨǫǪǹǨǦȏǫ ǳǦ ǵǴǱǮǸǮǰǦǸǦ ǭǦ ǬǮǨǴǸǳǦ ǷǶǫǪǮǳǦ ǨǴ ǖǫǵǹǧǱǮǰǦ ǗǫǨǫǶǳǦ ǒǦǰǫǪǴǳǮȍǦ 

ǲǴǬǦǸ ǪǦ Ƿǫ ǩǶǹǵǮǶǦǦǸ ǨǴ ǪǨǫ ǩǴǱǫǲǮ ǰǦǸǫǩǴǶǮǮ: ǳǦǼǮǴǳǦǱǳǦ Ǯ ǲǫȈǹǳǦǶǴǪǳǦ, ǰǴȍǦ ǨǰǱǹǽǹǨǦ ǶǫǩǮǴǳǦǱǳǦ ǷǴǶǦǧǴǸǰǦ, ǧǮ- 

ǱǦǸǫǶǦǱǳǮ ǦǰǸǮǨǳǴǷǸǮ Ǯ ǲǹǱǸǮǱǦǸǫǶǦǱǳǮ ǦǰǸǮǨǳǴǷǸǮ. 

 

2.3.1 ʅʘʮʠʦʥʘʣʝʥ ʢʦʥʪʝʢʩʪ ʥʘ ʧʦʣʠʪʠʢʘʪʘ ʟʘ ʢʣʠʤʘʪʩʢʠ ʧʨʦʤʝʥʠ 

ǓǦ ǳǦǼǮǴǳǦǱǳǴ ǳǮǨǴ, ǖǫǵǹǧǱǮǰǦ ǗǫǨǫǶǳǦ ǒǦǰǫǪǴǳǮȍǦ Ƿǫ ǺǴǰǹǷǮǶǦ ǳǦ ǳǫǰǴǱǰǹ ǨǮǪǴǨǮ ǼǫǱǮ ǨǴ ǴǧǱǦǷǸǮǸǫ ǳǦ ǬǮǨǴǸǳǦǸǦ 

ǷǶǫǪǮǳǦ Ǯ ǰǱǮǲǦǸǦ: ǷǸǶǦǸǫǾǰǮ, ǭǦǰǴǳǴǪǦǨǳǮ Ǯ ǮǳǷǸǮǸǹǼǮǴǳǦǱǳǮ/ǴǶǩǦǳǮǭǦǼǮǷǰǮ. ǒǫȈǹǷǫǰǸǴǶǷǰǮ ǵǶǮǴǶǮǸǫǸ ǫ ǵǶǮǷǸǦ- 

ǵǹǨǦȏǫǸǴ ǨǴ ǋǙ, ǰǴǫ ǫ ǨǴ ǷǶǬǸǦ ǳǦ ǶǦǭǨǴȍǳǮǸǫ ǼǫǱǮ ǳǦ ǒǦǰǫǪǴǳǮȍǦ Ǯ ǩǱǦǨǳǦ ǪǨǮǬǫǽǰǦ ǷǮǱǦ ǭǦǪ ǳǫȍǭǮǳǮǸǫ ǼǫǱǮ. ǆǩǫǳǪǦǸǦ 

ǭǦ ǮǳǸǫǩǶǦǼǮȍǦ ǨǴ ǋǙ ǩǫǳǫǶǮǶǦǾǫ ǮǲǵǹǱǷ ǭǦ ǵǴǱǮǸǮǽǰǮ, ǫǰǴǳǴǲǷǰǮ Ǯ ǷǴǼǮȍǦǱǳǮ ǶǫǺǴǶǲǮ Ǯ ǵǶǮǪǴǳǫǷǫ ǭǦ ǩǶǦǪǫȏǫ 

ǰǴǳǷǫǳǭǹǷ ǭǦ ǨǦǬǳǮ ǵǴǱǮǸǮǽǰǮ ǵǶǦǾǦȏǦ ǳǮǭ ǷǫǰǸǴǶǮǸǫ. ǊǴǪǫǰǦ ǵǶǮǷǸǦǵǹǨǦȏǫǸǴ ǨǴ ǋǙ ǵǶǫǸǷǸǦǨǹǨǦ ǩǴǱǫǲǮ ǵǶǫǪǮǭǨǮǼǮ 

ǨǴ ǴǪǳǴǷ ǳǦ ǽǴǨǫǽǰǮǸǫ ǰǦǵǦǼǮǸǫǸǮ ǳǦ ǳǦǼǮǴǳǦǱǳǴ Ǯ ǱǴǰǦǱǳǴ ǳǮǨǴ Ǯ ǮǪǫǳǸǮǺǮǰǹǨǦȏǫ ǺǮǳǦǳǷǮǷǰǮ ǷǶǫǪǷǸǨǦ ǭǦ ǮǳǨǫǷ- 

ǸǮǼǮǮ ǨǴ ǰǱǹǽǳǮǸǫ ǷǫǰǸǴǶǮ, ǮǷǸǴ ǸǦǰǦ ǴǧǫǭǧǫǪǹǨǦ ǲǴǬǳǴǷǸǮ ǭǦ ǰǶǫǮǶǦȏǫ ǳǦ ǵǴǮǳǸǫǩǶǮǶǦǳǮ, ǲǫȈǹǷǫǰǸǴǶǷǰǮ ǵǴǱǮǸǮǰǮ Ǯ 

ǵǴǪǴǧǶǴ ǮǷǰǴǶǮǷǸǹǨǦȏǫ ǳǦ ǶǦǷǵǴǱǴǬǱǮǨǮǸǫ ǶǫǷǹǶǷǮ. 



ǓǆǜǎǔǓǆǑǋǓ ǕǑǆǓ Ǎǆ 
ǐǑǎǒǆǘǗǐǎ ǕǖǔǒǋǓǎ 

30 

 

 

ǓǦ ǷǸǶǦǸǫǾǰǴ ǳǮǨǴ, ǵǴǱǮǸǮǰǦǸǦ ǭǦ ǬǮǨǴǸǳǦ ǷǶǫǪǮǳǦ (ǰǦǰǴ ǰǴǲǵǴǳǫǳǸǦ ǳǦ ǵǴǱǮǸǮǰǦǸǦ ǭǦ ǴǪǶǬǱǮǨ ǶǦǭǨǴȍ Ǯ ǷǦǲǦ ǵǴ Ƿǫǧǫ) 

ǫ ǵǴǰǶǮǫǳǦ ǷǴ ǓǦǼǮǴǳǦǱǳǦǸǦ ǷǸǶǦǸǫǩǮȍǦ ǭǦ ǴǪǶǬǱǮǨ ǶǦǭǨǴȍ (ǨǴ ǰǴȍǦ ǫǳǫǶǩǫǸǷǰǮǴǸ ǷǫǰǸǴǶ Ǯ ǰǱǮǲǦǸǷǰǮǸǫ ǵǶǴǲǫǳǮ Ƿǫ 

ǮǪǫǳǸǮǺǮǰǹǨǦǳǮ ǰǦǰǴ ǩǱǦǨǳǮ ǵǶǮǪǴǳǫǷǹǨǦǽǮ ǰǴǳ ǳǦǼǮǴǳǦǱǳǮǴǸ ǴǪǶǬǱǮǨ ǶǦǭǨǴȍ, ǹǷǨǴǫǳ ǨǴ 2010 ǩǴǪǮǳǦ) Ǯ ǈǸǴǶǮǴǸ 

ǳǦǼǮǴǳǦǱǫǳ ǦǰǼǮǴǳǫǳ ǵǱǦǳ ǭǦ ǬǮǨǴǸǳǦ ǷǶǫǪǮǳǦ (2006 ǩǴǪǮǳǦ). ǊǴǳǫǷǫǳǮ Ƿǫ ǩǴǱǫǲ ǧǶǴȍ ǶǫǱǫǨǦǳǸǳǮ ǭǦǰǴǳǮ, ǶǫǩǹǱǦǸǮǨǮ 

Ǯ ǷǸǶǦǸǫǩǮǮ ǰǴǮ ǩǮ ǨǰǱǹǽǹǨǦǦǸ ǶǦǭǲǮǷǱǹǨǦȏǦǸǦ ǭǦ ǰǱǮǲǦǸǷǰǮǸǫ ǵǶǴǲǫǳǮ, ǰǦǰǴ ǾǸǴ ǫ ǗǸǶǦǸǫǩǮȍǦǸǦ ǭǦ ǶǦǭǨǴȍ ǳǦ ǫǳǫǶǩǫǸǮ- 

ǰǦǸǦ ǨǴ ǖǫǵǹǧǱǮǰǦ ǗǫǨǫǶǳǦ ǒǦǰǫǪǴǳǮȍǦ ǪǴ 2040 ǩǴǪǮǳǦ (2020 ǩǴǪǮǳǦ); ǓǦǼǮǴǳǦǱǳǦ ǷǸǶǦǸǫǩǮȍǦ ǭǦ ǮǳǨǫǷǸǮǼǮǮ ǨǴ ǬǮǨǴǸ- 

ǳǦǸǦ ǷǶǫǪǮǳǦ (2009); ǓǦǼǮǴǳǦǱǳǦ ǷǸǶǦǸǫǩǮȍǦ ǭǦ ǵǶǮǧǱǮǬǹǨǦȏǫ ǰǴǳ ǬǮǨǴǸǳǦǸǦ ǷǶǫǪǮǳǦ (2008); ǓǦǼǮǴǳǦǱǳǦ ǷǸǶǦǸǫǩǮȍǦ 

ǭǦ ǭǦǾǸǮǸǦ ǳǦ ǵǶǮǶǴǪǦǸǦ 2017-2027 ǩǴǪǮǳǦ (2017); ǓǦǼǮǴǳǦǱǳǦ ǭǪǶǦǨǷǸǨǫǳǦ ǷǸǶǦǸǫǩǮȍǦ ǭǦ ǦǪǦǵǸǦǼǮȍǦ ǨǴ ǭǪǶǦǨǷǸǨǫǳǮǴǸ 

ǷǫǰǸǴǶ (2010); ǓǦǼǮǴǳǦǱǳǦ ǷǸǶǦǸǫǩǮȍǦ ǭǦ CDM, 2008-2012 (2007); ǓǦǼǮǴǳǦǱǳǦǸǦ ǷǸǶǦǸǫǩǮȍǦ ǭǦ ǭǫǲȍǴǪǫǱǷǸǨǴ Ǯ ǶǹǶǦǱǫǳ 

ǶǦǭǨǴȍ 2007-2013 ǩǴǪǮǳǦ; Ǯ ǓǦǼǮǴǳǦǱǳǦǸǦ ǷǸǶǦǸǫǩǮȍǦ ǭǦ ǦǪǦǵǸǦǼǮȍǦ ǳǦ ǰǱǮǲǦǸǷǰǮǸǫ ǵǶǴǲǫǳǮ ǨǴ ǭǫǲȍǴǪǫǱǷǸǨǴǸǴ (ǨǴ 

ǶǦǭǨǴȍ). 

 
ǗǸǶǦǸǫǩǮȍǦǸǦ ǭǦ ǶǦǭǨǴȍ ǳǦ ǫǳǫǶǩǮȍǦǸǦ (2020) ǳǹǪǮ ǭǧǮǶ ǳǦ ǦǲǧǮǼǮǴǭǳǮ Ǯ ǷǵǫǼǮǺǮǽǳǮ ǳǹǲǫǶǮǽǰǮ ǼǫǱǮ ǭǦ 2040 ǩǴǪǮ- 

ǳǦ, ǷǱǫǪǫȍȑǮ ȍǦ ǵǦǸǫǰǦǸǦ ǳǦ ǵǴǱǮǸǮǰǦǸǦ ǭǦ ǰǱǮǲǦǸǷǰǮ ǵǶǴǲǫǳǮ ǳǦ ǋǙ, Ǹ.ǫ. ǹǷǴǩǱǦǷǹǨǦȏǫ ǷǴ ǰǱǮǲǦǸǷǰǦǸǦ Ǯ ǫǳǫǶǩǫǸǷǰǦǸǦ 

ǶǦǲǰǦ ǳǦ ǋǙ ǭǦ 2030 ǩǴǪǮǳǦ Ǯ ǳǫȍǭǮǳǮǴǸ ǵǦǸǴǰǦǭ ǭǦ ǫǳǫǶǩǮȍǦ ǭǦ 2050 ǩǴǪǮǳǦ. ǗǸǶǦǸǫǩǮȍǦǸǦ ǭǦ ǶǦǭǨǴȍ ǳǦ ǫǳǫǶǩǫǸǮǰǦǸǦ ǳǦ 

ǖǫǵǹǧǱǮǰǦ ǗǫǨǫǶǳǦ ǒǦǰǫǪǴǳǮȍǦ ǪǴ 2040 ǩǴǪǮǳǦ ȍǦ ǮǲǦ ǷǱǫǪǳǦǸǦ ǨǮǭǮȍǦ: ǇǫǭǧǫǪǫǳ, ǫǺǮǰǦǷǫǳ, ǫǰǴǱǴǾǰǮ Ǯ ǰǴǳǰǹǶǫǳǸǫǳ 

ǫǳǫǶǩǫǸǷǰǮ ǷǮǷǸǫǲ ǰǴȍ ǫ ǷǵǴǷǴǧǫǳ ǪǦ ǩǴ ǵǴǪǪǶǬǮ ǴǪǶǬǱǮǨǮǴǸ ǫǰǴǳǴǲǷǰǮ ǶǦǷǸ ǳǦ ǭǫǲȍǦǸǦ. ǗǸǶǦǸǫǩǮȍǦǸǦ ǪǫǺǮǳǮǶǦ ǾǫǷǸ 

ǷǸǶǦǸǫǾǰǮ ǼǫǱǮ ǭǦ ǗǫǨǫǶǳǦ ǒǦǰǫǪǴǳǮȍǦ, ǲǦǵǮǶǦǳǮ ǵǴ ǵǫǸ ǫǳǫǶǩǫǸǷǰǮ ǷǸǴǱǧǴǨǮ: 

 
1. ɽʥʝʨʛʝʪʩʢʘ ʝʬʠʢʘʩʥʦʩʪ: ǗǸǶǦǸǫǩǮȍǦǸǦ ǲǦǰǷǮǲǮǭǮǶǦ ǭǦǾǸǫǪǦ ǳǦ ǫǳǫǶǩǮȍǦ ǪǴ 51,8% ǴǪ ǵǶǮǲǦǶǳǦǸǦ Ǯ 27,5% ǴǪ ǺǮ- 

ǳǦǱǳǦǸǦ ǫǳǫǶǩǮȍǦ. 

 
2. ʀʥʪʝʛʨʘʮʠʿʘ ʠ ʙʝʟʙʝʜʥʦʩʪ ʥʘ ʝʥʝʨʛʝʪʩʢʠʪʝ ʧʘʟʘʨʠ: ǗǸǶǦǸǫǩǮȍǦǸǦ ǮǲǦ ǭǦ ǼǫǱ ǪǦ ǴǧǫǭǧǫǪǮ ǗǫǨǫǶǳǦ ǒǦǰǫǪǴǳǮȍǦ ǪǦ 

ǧǮǪǫ ǹǾǸǫ ǵǴǷǮǱǳǴ ǮǳǸǫǩǶǮǶǦǳǦ ǳǦ ǫǨǶǴǵǷǰǮǸǫ ǵǦǭǦǶǮ, ǪǦ ǩǮ ǭǦǾǸǮǸǮ ǪǫǳǫǾǳǮǸǫ ǳǮǨǴǦ ǳǦ ǫǳǫǶǩǫǸǷǰǦ ǭǦǨǮǷǳǴǷǸ Ǯ 

ǪǦ ǴǧǫǭǧǫǪǮ ǳǫǴǵǻǴǪǳǦ ǺǱǫǰǷǮǧǮǱǳǴǷǸ ǭǦ ǵǴǨǮǷǴǰǦ ǮǳǸǫǩǶǦǼǮȍǦ ǳǦ ǔǎǋ 

 
3. ɼʝʢʘʨʙʦʥʠʟʘʮʠʿʘ: ǈǴ ǭǫǱǫǳǴǸǴ ǷǼǫǳǦǶǮǴ ǨǴ 2040 ǩǴǪǮǳǦ, ǗǸǶǦǸǫǩǮȍǦǸǦ ǩǮ ǳǦǲǦǱǹǨǦ ǫǲǮǷǮǮǸǫ ǳǦ ǷǸǦǰǱǫǳǮǽǰǮ ǩǦ- 

ǷǴǨǮ ǪǴ 61,5% ǳǦǷǵǶǴǸǮ 2005 ǩǴǪǮǳǦ ǮǱǮ 72,8% ǳǦǷǵǶǴǸǮ BAU, ǪǴǪǫǰǦ ǷǮǱǳǴ ȍǦ ǭǩǴǱǫǲǹǨǦ ǹǵǴǸǶǫǧǦǸǦ ǳǦ ǔǎǋ ǳǦ 

ǴǪǶǬǱǮǨ ǳǦǽǮǳ ǪǴ 45% ǨǴ ǧǶǹǸǴ-ǺǮǳǦǱǳǦǸǦ ǵǴǸǶǴǾǹǨǦǽǰǦ ǳǦ ǫǳǫǶǩǮȍǦ 

 
4. R&I ʠ ʢʦʥʢʫʨʝʥʪʥʦʩʪ: ǗǸǶǦǸǫǩǮȍǦǸǦ ǩǮ ǲǮǳǮǲǮǭǮǶǦ ǨǰǹǵǳǮǸǫ ǸǶǴǾǴǼǮ ǳǦ ǷǮǷǸǫǲǴǸ ǭǦǷǳǴǨǦǳǮ ǳǦ ǴǵǸǮǲǮǭǦǼǮȍǦ ǳǦ 

ǳǦȍǲǦǱǮǸǫ ǸǶǴǾǴǼǮ ǭǫǲǦȍȑǮ ȍǦ ǵǶǫǪǨǮǪ ǷǵǫǼǮǺǮǽǳǦǸǦ ǷǮǸǹǦǼǮȍǦ ǳǦ ǭǫǲȍǦǸǦ 

 
5. ʇʨʘʚʥʠ ʠ ʨʝʛʫʣʘʪʦʨʥʠ ʘʩʧʝʢʪʠ: ǗǸǶǦǸǫǩǮȍǦǸǦ ȍǦ ǳǦǩǱǦǷǹǨǦ ǼǫǱǴǷǳǦǸǦ ǹǷǴǩǱǦǷǫǳǴǷǸ ǷǴ EnC acquis 

 
ǗǸǶǦǸǫǩǮȍǦǸǦ ǵǶǮǰǦǬǹǨǦ ǸǶǮ ǶǦǭǱǮǽǳǮ ǷǼǫǳǦǶǮȍǦ ð ǶǫǺǫǶǫǳǸǳǴ, ǹǲǫǶǫǳǦ ǸǶǦǳǭǮǼǮȍǦ Ǯ ǭǫǱǫǳǴ. ǈǱǦǪǦǸǦ ǵǴǸǨǶǪǮ ǪǫǰǦ ǵǱǦ- 

ǳǮǶǦ ǪǦ ǩǴ ǷǵǶǴǨǫǪǫ ǳǦȍǦǲǧǮǼǮǴǭǳǴǸǴ, ǭǫǱǫǳǴ ǷǼǫǳǦǶǮǴ, ǰǴǫ ǨǰǱǹǽǹǨǦ ǼǫǱǴǷǳǴ ǮǷǺǶǱǦȏǫ ǳǦ ȍǦǩǱǫǳǴǸ ǪǴ 2040 ǩǴǪǮǳǦ. 

ǊǴǵǴǱǳǮǸǫǱǳǴ, 45% ǴǪ ǨǰǹǵǳǴǸǴ ǵǶǴǮǭǨǴǪǷǸǨǴ ǳǦ ǫǳǫǶǩǮȍǦ ǧǮ ǪǴǦȈǦǱǴ ǴǪ ǴǧǳǴǨǱǮǨǮ ǮǭǨǴǶǮ. ǗǸǶǦǸǫǩǮȍǦǸǦ ǵǶǫǪǨǮǪǹǨǦ 

ǵǴǷǸǫǵǫǳǴ ǹǰǮǳǹǨǦȏǫ ǳǦ ȍǦǩǱǫǳǴǸ ǪǴ 2025 ǩǴǪǮǳǦ, ǾǸǴ ȑǫ ȍǦ ǳǦǵǶǦǨǮ ǗǫǨǫǶǳǦ ǒǦǰǫǪǴǳǮȍǦ ǵǶǨǦǸǦ ǭǫǲȍǦ ǳǦ ǍǦǵǦǪǫǳ ǇǦǱǰǦǳ 

ǰǴȍǦ ǵǴǷǸǦǨǮ ǰǴǳǰǶǫǸǳǦ ǼǫǱ ǪǦ ȍǦ ǫǱǮǲǮǳǮǶǦ ǫǳǫǶǩǮȍǦǸǦ ǴǪ ȍǦǩǱǫǳ ǵǶǫǪ 2030 ǩǴǪǮǳǦ. ǗǸǶǦǸǫǩǮȍǦǸǦ ǮǷǸǴ ǸǦǰǦ ǵǶǫǪǨǮǪǹǨǦ 

ǷǴǱǦǶǳǮǸǫ Ǯ ǨǫǸǫǶǳǮǸǫ ǫǱǫǰǸǶǦǳǮ ǪǦ ǧǮǪǦǸ ǳǦȍǧǶǭǴǶǦǷǸǫǽǰǮǸǫ ǸǫǻǳǴǱǴǩǮǮ ǭǦ ǵǶǴǮǭǨǴǪǷǸǨǴ ǳǦ ǫǱǫǰǸǶǮǽǳǦ ǫǳǫǶǩǮȍǦ. 

 
ǈǱǦǪǦǸǦ ǹǷǨǴǮ 5 ǭǦǰǴǳǮ ǭǦ ǶǦǸǮǺǮǰǦǼǮȍǦ ǳǦ 5 ǵǶǴǸǴǰǴǱǮ ǷǵǴǶǫǪ ǐǴǳǨǫǳǼǮȍǦǸǦ ǳǦ ǋǰǴǳǴǲǷǰǦǸǦ ǰǴǲǮǷǮȍǦ ǳǦ ǔǧǫǪǮ- 

ǳǫǸǮǸǫ ǳǦǼǮǮ ǭǦ ǋǨǶǴǵǦ (UNECE) ǭǦ ǵǶǫǰǹǩǶǦǳǮǽǳǮ ǫǺǫǰǸǮ ǴǪ ǭǦǩǦǪǹǨǦȏǫǸǴ ǳǦ ǨǴǭǪǹǻǴǸ Ǯ ǸǮǫ ǨǴ ǲǴǲǫǳǸǴǨ Ƿǫ ǨǴ 

ǷǴǧǶǦǳǮǷǰǦ ǵǶǴǼǫǪǹǶǦ (ǓǦǼǮǴǳǦǱǳǦ ǵǶǴǩǶǦǲǦ ǭǦ ǹǷǨǴȍǹǨǦȏǫ ǳǦ Acquis Communautaire 2012). ǈǴ ǵǶǫǸǻǴǪǳǮǸǫ ǩǴǪǮǳǮ, 

ǶǦǧǴǸǦǸǦ ǧǫǾǫ ǳǦǷǴǽǫǳǦ ǰǴǳ ǭǩǴǱǫǲǹǨǦȏǫ ǳǦ ǨǫǶǴǪǴǷǸǴȍǳǴǷǸǦ ǳǦ ǵǴǪǦǸǴǼǮǸǫ ǷǴ ǼǫǱ ǪǦ Ƿǫ ǴǨǴǭǲǴǬǮ ǵǴǷǸǫǵǫǳ ǵǶǫǲǮǳ 

ǰǴǳ ǵǴǷǴǺǮǷǸǮǼǮǶǦǳ ǮǳǨǫǳǸǦǶ ǷǴ ǵǴǨǮǷǴǰ ǷǸǫǵǫǳ ǳǦ ǦǳǦǱǮǭǦ. ǖǦǭǱǮǰǮǸǫ ǨǴ ǴǪǳǴǷ ǳǦ ǵǶǮǧǮǶǦȏǫǸǴ ǵǴǪǦǸǴǼǮ Ƿǫ ǦǳǦǱǮ- 

ǭǮǶǦǳǮ, Ǧ ǵǴǪǳǫǷǫǳ ǫ Ǯ ǵǶǫǪǱǴǩ ǭǦ ǭǦǰǴǳǷǰǴ ǶǫǾǫǳǮǫ. 

 

2.3.2 ʄʝʺʫʥʘʨʦʜʝʥ ʢʦʥʪʝʢʩʪ ʥʘ ʧʦʣʠʪʠʢʘʪʘ ʟʘ ʢʣʠʤʘʪʩʢʠ ʧʨʦʤʝʥʠ 

ǐǦǰǴ ǾǸǴ ǧǫǾǫ ǵǶǫǸǻǴǪǳǴ ǳǦǨǫǪǫǳǴ, ǵǶǮǷǸǦǵǴǸ ǰǴǳ ǋǨǶǴǵǷǰǦǸǦ ǙǳǮȍǦ ǫ ǵǶǮǴǶǮǸǫǸ ǭǦ ǖǫǵǹǧǱǮǰǦ ǗǫǨǫǶǳǦ ǒǦǰǫǪǴǳǮȍǦ. 

ǘǦǦ ǧǫǾǫ ǵǶǨǦǸǦ ǭǫǲȍǦ ǨǴ ǶǫǩǮǴǳǴǸ ǾǸǴ ǵǴǸǵǮǾǦ ǊǴǩǴǨǴǶ ǭǦ ǷǸǦǧǮǱǮǭǦǼǮȍǦ Ǯ ǦǷǴǼǮȍǦǼǮȍǦ (ǊǗǆ) ǷǴ ǋǙ ǨǴ ǦǵǶǮǱ 2001 

ǩǴǪǮǳǦ, Ǧ ǨǴ ǪǫǰǫǲǨǶǮ 2005 ǩǴǪǮǳǦ ǕǶǫǸǷǫǪǦǸǫǱǷǸǨǴǸǴ ǷǴ ǋǨǶǴǵǷǰǮǴǸ ǷǴǨǫǸ Ǯ ǪǴǪǫǱǮ ǳǦ ǗǫǨǫǶǳǦ ǒǦǰǫǪǴǳǮȍǦ ǰǦǳǪǮ- 

ǪǦǸǷǰǮ ǷǸǦǸǹǷ ǭǦ ǋǙ. ǍǦǰǴǳǴǪǦǨǳǮǸǫ Ǯ ǶǫǩǹǱǦǸǴǶǳǮǸǫ ǦǰǸǮǨǳǴǷǸǮ ǵǴǨǶǭǦǳǮ ǷǴ ǵǶǴǼǫǷǴǸ ǳǦ ǵǶǮǷǸǦǵǹǨǦȏǫ ǩǮ ǨǰǱǹǽǹǨǦǦǸ 

ǔǻǶǮǪǷǰǮǴǸ ǶǦǲǰǴǨǫǳ ǪǴǩǴǨǴǶ, ǍǦǰǴǳǴǸ ǭǦ ǱǴǰǦǱǳǦ ǷǦǲǴǹǵǶǦǨǦ, ǆǰǼǮǷǰǮǴǸ ǵǱǦǳ ǭǦ ǵǶǮǷǸǦǵǳǴ ǵǦǶǸǳǫǶǷǸǨǴ Ǯ ǓǦǼǮǴ- 

ǳǦǱǳǦǸǦ ǵǶǴǩǶǦǲǦ ǭǦ ǹǷǨǴȍǹǨǦȏǫ ǳǦ Acquis Communautaire ǨǴ ǷǫǰǸǴǶǴǸ ǬǮǨǴǸǳǦ ǷǶǫǪǮǳǦ. 

 
ǈǴ ǵǶǴǼǫǷǴǸ ǳǦ ǹǷǴǩǱǦǷǹǨǦȏǫ ǳǦ ǭǦǰǴǳǴǪǦǨǷǸǨǴǸǴ ǭǦ ǬǮǨǴǸǳǦ ǷǶǫǪǮǳǦ ǳǦ ǭǫǲȍǦǸǦ ǷǴ Acquis Communautaire,  ǪǴǳǫǷǫǳǮ 

Ƿǫ Ǯ ǶǫǪǴǨǳǴ ǦǬǹǶǮǶǦǳǮ ǳǴǨǮ ǭǦǰǴǳǮ ǭǦ ǬǮǨǴǸǳǦ ǷǶǫǪǮǳǦ, ǵǶǮǶǴǪǦ, ǨǴǪǦ, ǰǨǦǱǮǸǫǸ ǳǦ ǨǴǭǪǹǻǴǸ Ǯ ǹǵǶǦǨǹǨǦȏǫ ǷǴ ǴǸǵǦǪ. 
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ǈǴ ǴǧǱǦǷǸǦ ǳǦ ǰǱǮǲǦǸǷǰǮǸǫ ǵǶǴǲǫǳǮ, ǵǶǴǼǫǷǴǸ ǳǦ ǹǷǴǩǱǦǷǹǨǦȏǫ ǷǴ ǵǶǦǨǴǸǴ ǳǦ ǋǙ ǫ ǨǴ ǶǦǳǦ ǺǦǭǦ. ǈǴ ǲǴǲǫǳǸǴǨ, ǷǦǲǴ 

ǳǫǰǴǱǰǹ ǴǪǶǫǪǧǮ ǴǪ Acquis ǳǦ ǋǙ ǭǦ ǰǱǮǲǦǸǦ Ƿǫ ǸǶǦǳǷǵǴǳǮǶǦǳǮ ǨǴ ǍǦǰǴǳǴǸ ǭǦ ǬǮǨǴǸǳǦ ǷǶǫǪǮǳǦ (ǍǌǗ). ǔǨǮǫ ǴǪǶǫǪǧǮ ǴǪ 

ǍǦǰǴǳǴǸ ǭǦ ǬǮǨǴǸǳǦ ǷǶǫǪǮǳǦ Ƿǫ ǴǪǳǫǷǹǨǦǦǸ ǳǦ ǵǱǦǳǷǰǮǸǫ ǪǴǰǹǲǫǳǸǮ ǭǦ ǰǱǮǲǦǸǷǰǮǸǫ ǵǶǴǲǫǳǮ, ǷǮǷǸǫǲǴǸ ǭǦ ǵǴǪǩǴǸǴǨǰǦ 

ǳǦ ǮǳǨǫǳǸǦǶ ǳǦ ǷǸǦǰǱǫǳǮǽǰǮ ǩǦǷǴǨǮ Ǯ ǵǶǴǼǫǳǰǦǸǦ, ǴǪǴǧǶǹǨǦȏǫǸǴ ǳǦ ǵǶǴǫǰǸǮǸǫ ǭǦ ǺǮǳǦǳǷǮǶǦȏǫ ǵǶǫǰǹ ǒǫǻǦǳǮǭǲǴǸ ǭǦ 

ǽǮǷǸ ǶǦǭǨǴȍ (CDM) Ǯ ǷǹǵǷǸǦǳǼǮǮǸǫ ǾǸǴ ȍǦ ǴǷǮǶǴǲǦǾǹǨǦǦǸ ǴǭǴǳǷǰǦǸǦ ǴǧǨǮǨǰǦ. ǐǦǰǴ ǸǦǰǨǦ, ǭǦǰǴǳǷǰǦǸǦ ǶǦǲǰǦ ǳǫ ǫ ǪǴǨǴǱǳǦ 

ǭǦ ǶǫǩǹǱǮǶǦȏǫ ǳǦ ǸǫǲǦǸǦ ǰǱǮǲǦǸǷǰǮ ǵǶǴǲǫǳǮ ǨǴ ǭǫǲȍǦǸǦ. ǔǨǦǦ ǷǮǸǹǦǼǮȍǦ ǫ ǭǦǧǫǱǫǬǦǳǦ ǷǴ ǶǦǭǱǮǽǳǮ ǵǶǴǼǫǳǰǮ Ǯ ǷǸǹǪǮǮ. 

ǕǴǰǶǦȍ ǸǴǦ, ǳǫǪǴǷǸǮǩǴǸ ǳǦ ǵǶǦǨǳǦ ǶǦǲǰǦ ǫ ǵǶǮȍǦǨǫǳ Ǯ ǴǪ ǷǸǶǦǳǦ ǳǦ ǋǨǶǴǵǷǰǦǸǦ ǹǳǮȍǦ ǨǴ ǩǴǪǮǾǳǮǸǫ ǮǭǨǫǾǸǦǮ ǭǦ ǳǦǵǶǫ- 

ǪǴǰǴǸ ǳǦ ǭǫǲȍǦǸǦ. 

 
ǔǶǮǫǳǸǮǶǦǳǮ ǪǦ ǩǴ ǮǷǽǫǰǴǶǦǸ ǵǶǴǼǫǷǴǸ ǳǦ ǹǷǴǩǱǦǷǹǨǦȏǫ ǷǴ ǵǶǦǨǴǸǴ ǳǦ ǋǙ, ǳǦǼǮǴǳǦǱǳǮǸǫ ǮǳǷǸǮǸǹǼǮǮ ǵǶǦǨǦǸ ǳǦǵǴǶǮ 

ǪǦ ȍǦ ǵǴǪǴǧǶǦǸ ǷǴǷǸǴȍǧǦǸǦ ǨǴ ǷǫǰǸǴǶǴǸ ǭǦ ǰǱǮǲǦǸǷǰǮ ǦǰǸǮǨǳǴǷǸǮ. ǐǦǰǴ ǪǫǱ ǴǪ ǭǦǫǪǳǮǽǰǮǸǫ ǳǦǵǴǶǮ ǭǦǫǪǳǴ ǷǴ ǮǳǷǸǮǸǹǼǮǮ- 

Ǹǫ ǳǦ ǋǙ, ǫ Ǯ ǵǶǴǫǰǸǴǸ ăǕǴǪǩǴǸǴǨǰǦ ǳǦ ǪǴǱǩǴǶǴǽǳǦ ǷǸǶǦǸǫǩǮȍǦ Ǯ ǍǦǰǴǳ ǭǦ ǰǱǮǲǦǸǷǰǦ ǦǰǼǮȍǦò. ǕǶǴǫǰǸǴǸ ǵǶǫǸǷǸǦǨǹǨǦ ǨǦǬǳǦ 

ǮǳǸǫǶǨǫǳǼǮȍǦ ǭǦ ǵǴǪǪǶǾǰǦ ǳǦ ǵǶǴǼǫǷǮǸǫ ǨǴ ǭǫǲȍǦǸǦ ǭǦ ǨǴǷǵǴǷǸǦǨǹǨǦȏǫ ǳǦ ǷǫǴǵǺǦǸǳǦ ǵǶǦǨǳǦ Ǯ ǪǴǱǩǴǶǴǽǳǦ ǷǸǶǦǸǫǾǰǦ 

ǶǦǲǰǦ. 

 
ǐǦǰǴ ǽǱǫǳǰǦ ǳǦ ǋǙ, ǗǫǨǫǶǳǦ ǒǦǰǫǪǴǳǮȍǦ ȑǫ ǧǮǪǫ ǴǧǨǶǭǦǳǦ ǪǦ ǹǽǫǷǸǨǹǨǦ ǨǴ ǗǮǷǸǫǲǴǸ ǭǦ ǸǶǩǹǨǦȏǫ ǷǴ ǫǲǮǷǮǮ ǳǦ ǋǙ 

(EU ETS). ǈǴ 2012 ǩǴǪǮǳǦ ǮǲǦǾǫ ǳǮǭǦ ǰǴǴǶǪǮǳǮǶǦǳǮ ǦǰǸǮǨǳǴǷǸǮ ǷǴ ǭǦǷǫǩǳǦǸǮǸǫ ǷǸǶǦǳǮ ǭǦ ǪǦ Ƿǫ ǶǦǭǨǮǫ ǵǦǸǴǰǦǭ ǭǦ Ǯǲ- 

ǵǱǫǲǫǳǸǦǼǮȍǦ ǳǦ ǊǮǶǫǰǸǮǨǦǸǦ ǭǦ ǸǶǩǹǨǦȏǫ ǷǴ ǫǲǮǷǮǮ Ǯ ǴǪǱǹǰǦǸǦ ǳǦ ǋǙ ǭǦ ǲǴǳǮǸǴǶǮǳǩ, ǮǭǨǫǷǸǹǨǦȏǫ Ǯ ǨǫǶǮǺǮǰǦǼǮȍǦ, 

ǰǴǶǮǷǸǫȍȑǮ ǩǴ ǮǷǰǹǷǸǨǴǸǴ ǳǦ ǖǫǵǹǧǱǮǰǦ ǇǹǩǦǶǮȍǦ ǭǦ ǲǴǳǮǸǴǶǮǳǩ, ǮǭǨǫǷǸǹǨǦȏǫ Ǯ ǨǫǶǮǺǮǰǦǼǮȍǦ ǳǦ ǷǸǦǰǱǫǳǮǽǰǮ ǩǦǷǴǨǮ 

ǵǴǸǶǫǧǳǮ ǭǦ ǹǽǫǷǸǨǴ ǨǴ ǫǨǶǴǵǷǰǦǸǦ ǾǫǲǦ ǭǦ ǸǶǩǹǨǦȏǫ ǷǴ ǫǲǮǷǮǮ. ǍǦǷǮǱǫǳǮǴǸ ǳǦǼǮǴǳǦǱǫǳ ǪǫǸǫǶǲǮǳǮǶǦǳ ǵǶǮǪǴǳǫǷ ǳǦ 

ǖǫǵǹǧǱǮǰǦ ǗǫǨǫǶǳǦ ǒǦǰǫǪǴǳǮȍǦ (2021) ǷǫǩǦ ǮǲǦ ǼǫǱ ǪǦ Ƿǫ ǹǷǴǩǱǦǷǮ ǷǴ ǼǫǳǦǸǦ ǳǦ ȍǦǩǱǫǶǴǪǴǸ ǳǦ ǷǮǷǸǫǲǴǸ ǭǦ ǸǶǩǹǨǦȏǫ 

ǷǴ ǫǲǮǷǮǮ ǳǦ ǋǙ (ETS) ǪǴ 2027 ǩǴǪǮǳǦ. 
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ǔǨǦ ǵǴǩǱǦǨȍǫ ǫ ǶǫǭǮǲǫ ǳǦ ǮǭǨǫǾǸǦȍ ǶǦǭǨǮǫǳ ǭǦ ǘǓǎ. ʎʝʣʦʩʥʠʦʪ ʠʟʚʝʰʪʘʿ ʝ ʜʦʩʪʘʧʝʥ ʥʘ: 

http://www.unfccc.org.mk/Default.aspx?LCID=246 

ʅʘʮʠʦʥʘʣʝʥ ʠʥʚʝʥʪʘʨ 
ʥʘ ʩʪʘʢʣʝʥʠʯʢʠ ʛʘʩʦʚʠ 

 
 
 

 

ǖǫǵǹǧǱǮǰǦ ǒǦǰǫǪǴǳǮȍǦ ȍǦ ǶǦǸǮǺǮǰǹǨǦǾǫ ǖǦǲǰǴǨǳǦǸǦ ǰǴǳǨǫǳǼǮȍǦ ǳǦ ǔǓ ǭǦ ǰǱǮǲǦǸǷǰǮ ǵǶǴǲǫǳǮ (UNFCCC) ǨǴ ǪǫǰǫǲǨǶǮ 

1997 ǩǴǪǮǳǦ Ǯ ǕǶǴǸǴǰǴǱǴǸ ǴǪ ǐȍǴǸǴ ǨǴ 2004 ǩǴǪǮǳǦ. ǔǪǩǴǨǦǶǦȍȑǮ ǳǦ ǴǧǨǶǷǰǮǸǫ ǳǦǷǸǦǳǦǸǮ ǷǴ ǵǴǸǵǮǾǹǨǦȏǫǸǴ ǳǦ ǖǦǲǰǴǨ- 

ǳǦǸǦ ǰǴǳǨǫǳǼǮȍǦ ǰǦǰǴ ǷǸǶǦǳǦ ǰǴȍǦ ǳǫ ǫ ǵǴǸǵǮǷǳǮǰ ǳǦ ǆǳǫǰǷ I, ǭǫǲȍǦǸǦ ǩǴ ǵǴǪǩǴǸǨǮ Ǯ ǵǴǪǳǫǷǫ ǵǶǨǮǴǸ ǳǦǼǮǴǳǦǱǫǳ ǮǭǨǫǾǸǦȍ 

(Ǔǎ) ǭǦ ǰǱǮǲǦǸǷǰǮ ǵǶǴǲǫǳǮ ǨǴ 2003 ǩǴǪǮǳǦ, ǨǸǴǶ Ǔǎ ǨǴ 2008 ǩǴǪǮǳǦ Ǯ ǸǶǫǸ Ǔǎ ǨǴ 2014 ǩǴǪǮǳǦ. ǊǴǷǫǩǦ, ǭǫǲȍǦǸǦ ǮǲǦ 

ǵǴǪǳǫǷǫǳǴ ǪǴ UNFCCC ǸǶǮ ǳǦǼǮǴǳǦǱǳǮ ǮǭǨǫǾǸǦǮ Ǯ ǸǶǮ ǧǮǫǳǦǱǳǮ ǦǬǹǶǮǶǦǳǮ ǮǭǨǫǾǸǦǮ. 

 
ǆǩǶǫǩǦǸǳǮǸǫ ǫǲǮǷǮǮ Ǯ ǴǸǷǸǶǦǳǹǨǦȏǫ ǳǦ ǷǸǦǰǱǫǳǮǽǰǮ ǩǦǷǴǨǮ (ǳǫǸǴ ǫǲǮǷǮǮ) ǨǴ 2019 ǩǴǪǮǳǦ Ƿǫ ǵǶǴǼǫǳǹǨǦǦǸ ǳǦ 12.902 Gg 

CO2 -eq (ǨǰǱǹǽǹǨǦȍȑǮ ǩǴ ǷǫǰǸǴǶǴǸ ǭǦ ǾǹǲǦǶǷǸǨǴ Ǯ ǪǶǹǩǦ ǳǦǲǫǳǦ ǳǦ ǭǫǲȍǮǾǸǫǸǴ). ǓǫǸǴ ǫǲǮǷǮǮǸǫ ǳǦ ǷǸǦǰǱǫǳǮǽǰǮ ǩǦǷǴǨǮ 

ǨǴ 2019 ǩǴǪǮǳǦ Ƿǫ ǭǩǴǱǫǲǫǳǮ ǭǦ 18,7% ǨǴ ǷǵǴǶǫǪǧǦ ǷǴ 1990 ǩǴǪǮǳǦ, ǮǱǮ 48,2% ǨǴ ǴǪǳǴǷ ǳǦ 2016 ǩǴǪǮǳǦ, ǩǱǦǨǳǴ ǵǴǶǦǪǮ ǸǴǦ 

ǾǸǴ ǳǦǲǫǷǸǴ ǪǦ Ƿǫ ǵǶǴǽǮǷǸǹǨǦǦǸ, ǫǲǮǷǮǮǸǫ Ƿǫ ǵǴȍǦǨǹǨǦǦǸ ǨǴ ǾǹǲǦǶǷǰǮǴǸ ǷǫǰǸǴǶ. 

 
ǔǨǦ ǵǴǩǱǦǨȍǫ ǪǦǨǦ ǮǳǺǴǶǲǦǼǮǮ ǭǦ ǮǭǨǴǶǮǸǫ ǳǦ ǵǴǪǦǸǴǼǮ ǾǸǴ Ƿǫ ǰǴǶǮǷǸǦǸ ǭǦ ǵǶǫǷǲǫǸǹǨǦȏǫ ǳǦ ǫǲǮǷǮǮǸǫ, ǵǶǮǲǫǳǫǸǮǸǫ 

ǲǫǸǴǪǮ, ǺǦǰǸǴǶǮǸǫ ǳǦ ǫǲǮǷǮȍǦ, ǸǶǫǳǪǴǨǮǸǫ ǳǦ ǫǲǮǷǮǮǸǫ ǳǦ ǷǸǦǰǱǫǳǮǽǰǮ ǩǦǷǴǨǮ Ǯ ǵǶǴǼǫǪǹǶǮǸǫ ǭǦ ǰǴǳǸǶǴǱǦ Ǯ Ǵǧǫǭǧǫ- 

ǪǹǨǦȏǫ ǳǦ ǰǨǦǱǮǸǫǸǴǸ. 

 

3.1 ʄʝʪʦʜʦʣʦʰʢʠ ʧʨʠʩʪʘʧ 

ǈǴ ǶǦǲǰǮǸǫ ǳǦ ǸǶǮǸǫ ǵǶǫǸǻǴǪǳǮ ǳǦǼǮǴǳǦǱǳǮ ǮǭǨǫǾǸǦǮ, ǧǫǦ ǶǦǭǨǮǫǳǮ ǮǳǨǫǳǸǦǶǮ ǳǦ ǷǸǦǰǱǫǳǮǽǰǮ ǩǦǷǴǨǮ ǭǦ ǵǫǶǮǴǪǴǸ 

1990ð2009 ǩǴǪǮǳǦ, ǵǶǴǼǫǳǫǸǮ ǷǵǴǶǫǪ ǶǫǨǮǪǮǶǦǳǮǸǫ ǹǵǦǸǷǸǨǦ ǳǦ ǒǕǐǕ ǭǦ ǳǦǼǮǴǳǦǱǳǮǸǫ ǮǳǨǫǳǸǦǶǮ ǳǦ ǷǸǦǰǱǫǳǮǽǰǮ 

ǩǦǷǴǨǮ ǴǪ 1996 ǩǴǪǮǳǦ Ǯ ǙǵǦǸǷǸǨǴǸǴ ǭǦ ǪǴǧǶǦ ǵǶǦǰǸǮǰǦ ǳǦ ǒǕǐǕ ǴǪ 2000 ǩǴǪǮǳǦ. ǈǴ ǕǶǨǮǴǸ ǧǮǫǳǦǱǫǳ ǮǭǨǫǾǸǦȍ ǭǦ 

ǦǬǹǶǮǶǦȏǫ (BUR1), ǮǳǨǫǳǸǦǶǴǸ ǧǫǾǫ ǳǦǵǶǦǨǫǳ ǷǴ ǰǴǶǮǷǸǫȏǫ ǳǦ ǷǴǺǸǨǫǶǴǸ ǭǦ ǮǳǨǫǳǸǦǶ ǳǦ ǒǕǐǕ, ǨǴ ǷǴǩǱǦǷǳǴǷǸ ǷǴ 

ǹǵǦǸǷǸǨǦǸǦ ǳǦ ǒǕǐǕ ǭǦ ǳǦǼǮǴǳǦǱǳǮ ǮǳǨǫǳǸǦǶǮ ǳǦ ǷǸǦǰǱǫǳǮǽǰǮ ǩǦǷǴǨǮ ǴǪ 2006 ǩǴǪǮǳǦ. ǕǴǶǦǪǮ ǵǴǪǴǧǶǹǨǦȏǫǸǴ ǳǦ 

ǲǫǸǴǪǴǸ ǾǸǴ Ƿǫ ǰǴǶǮǷǸǮ ǭǦ ǵǶǴǼǫǳǰǦ ǳǦ ǫǲǮǷǮǮǸǫ (ǴǪ 1996 ǪǴ 2006 ǩǴǪǮǳǦ, ǹǵǦǸǷǸǨǦǸǦ ǳǦ ǒǕǐǕ), ǨǶǫǲǫǳǷǰǮǸǫ ǷǫǶǮǮ 

ǵǶǮȍǦǨǫǳǮ ǨǴ ǵǶǫǸǻǴǪǳǮǸǫ ǮǳǨǫǳǸǦǶǮ (ǭǦ ǵǫǶǮǴǪǴǸ 1990 - 2009 ǩǴǪǮǳǦ) ǧǫǦ ǵǴǨǸǴǶǳǴ ǵǶǫǷǲǫǸǦǳǮ Ǯ ǵǶǴǾǮǶǫǳǮ ǭǦ ǪǦ 

Ƿǫ ǭǫǲǫ ǵǶǫǪǨǮǪ ǵǫǶǮǴǪǴǸ 2010 - 2012 ǩǴǪǮǳǦ. ǎǷǸǮǴǸ ǵǶǮǷǸǦǵ ǧǫǾǫ ǮǷǰǴǶǮǷǸǫǳ ǨǴ ǷǱǫǪǳǮǸǫ ǧǮǫǳǦǱǳǮ ǦǬǹǶǮǶǦǳǮ 

ǮǭǨǫǾǸǦǮ (BURs), ǵǶǴǾǮǶǹǨǦȍȑǮ ǩǴ ǮǳǨǫǳǸǦǶǴǸ ǳǦ ǷǸǦǰǱǫǳǮǽǰǮ ǩǦǷǴǨǮ ǭǦ ǪǦ ǩǮ ǨǰǱǹǽǮ ǩǴǪǮǳǮǸǫ 2013 Ǯ 2014 ǨǴ ǨǸǴǶǮǴǸ 

BUR (BUR2) Ǯ ǩǴǪǮǳǮǸǫ 2015 Ǯ 2016 ǨǴ ǸǶǫǸǮǴǸ BUR (BUR3). ǈǴ BUR2, ǫǲǮǷǮǮǸǫ ǭǦ 2012 ǩǴǪǮǳǦ ǧǫǦ ǵǴǨǸǴǶǳǴ ǵǶǫǷǲǫ- 

ǸǦǳǮ ǷǴ ǰǴǶǮǷǸǫȏǫ ǳǦ ǳǦȍǳǴǨǮǸǫ ǪǴǷǸǦǵǳǮ ǵǴǪǦǸǴǼǮ. ǈǴ BUR3, ǮǭǨǴǶǮǸǫ ǳǦ ǵǴǪǦǸǴǼǮ ǧǫǦ ǶǫǨǮǪǮǶǦǳǮ ǵǴǶǦǪǮ ǳǫǰǴǮ 

ǵǶǦǭǳǮǳǮ ǮǪǫǳǸǮǺǮǰǹǨǦǳǮ ǨǴ ǵǶǫǸǻǴǪǳǮǴǸ BUR, Ǧ ǼǫǱǦǸǦ ǨǶǫǲǫǳǷǰǦ ǷǫǶǮȍǦ ǧǫǾǫ ǵǴǨǸǴǶǳǴ ǵǶǫǷǲǫǸǦǳǦ ǭǦ ǪǦ Ƿǫ ǴǪǶǬǮ 

ǰǴǳǭǮǷǸǫǳǸǳǴǷǸǦ. 

 
ǆǰǸǮǨǳǴǷǸǮǸǫ ǭǦ ǮǳǨǫǳǸǦǶ ǨǴ ǶǦǲǰǮǸǫ ǳǦ ǝǫǸǨǶǸǮǴǸ ǳǦǼǮǴǳǦǱǫǳ ǮǭǨǫǾǸǦȍ (Ǔǎ4) ȍǦ ǵǶǴǪǴǱǬǹǨǦǦǸ ǶǦǧǴǸǦǸǦ ǳǦǵǶǦǨǫǳǦ 

ǨǴ ǵǶǫǸǻǴǪǳǮǸǫ BURs Ǯ ǨǰǱǹǽǹǨǦǦǸ ǶǦǭǨǴȍ ǳǦ ǮǳǨǫǳǸǦǶǴǸ ǳǦ ǷǸǦǰǱǫǳǮǽǰǮ ǩǦǷǴǨǮ ǭǦ 2017, 2018 Ǯ 2019 ǩǴǪǮǳǦ. ǎǳǨǫǳǸǦǶǴǸ 

ǫ ǵǴǪǩǴǸǨǫǳ ǷǵǴǶǫǪ ǹǵǦǸǷǸǨǦǸǦ ǳǦ ǒǕǐǕ ǴǪ 2006 ǩǴǪǮǳǦ Ǯ ǷǴ ǰǴǶǮǷǸǫȏǫ ǳǦ ǷǴǺǸǨǫǶǴǸ ǭǦ ǮǳǨǫǳǸǦǶ ǳǦ ǒǕǐǕ (ǨǫǶǭǮȍǦ 

2.691 ð ǴǪ 23 ȍǦǳǹǦǶǮ 2020 ǩǴǪǮǳǦ).  

 
ǈǴ ǹǵǦǸǷǸǨǦǸǦ ǳǦ ǒǕǐǕ, ǲǫǸǴǪǮǸǫ ǭǦ ǵǶǴǼǫǳǰǦ ǳǦ ǷǸǦǰǱǫǳǮǽǰǮ ǩǦǷǴǨǮ Ƿǫ ǵǴǪǫǱǫǳǮ ǳǦ ǸǶǮ ǳǮǨǴǦ: ǓǮǨǴ 1 ǫ ǭǦ ăǷǸǦǳ- 

ǪǦǶǪǳǮǴǸ ǲǫǸǴǪò, ǰǴȍ ǫ ǳǦȍǫǪǳǴǷǸǦǨǫǳ Ǯ ǴǧǮǽǳǴ Ƿǫ ǵǶǮǲǫǳǹǨǦ ǰǴǩǦ ǳǫǲǦ ǪǴǷǸǦǵǳǮ ǺǦǰǸǴǶǮ ǳǦ ǫǲǮǷǮȍǦ ǷǵǫǼǮǺǮǽǳǮ ǭǦ 

ǭǫǲȍǦǸǦ; ǒǫǸǴǪǴǸ ǳǦ ǳǮǨǴ 2 ȍǦ ǰǴǶǮǷǸǮ ǮǷǸǦǸǦ ǵǶǴǼǫǪǹǶǦ ǰǦǰǴ Ǯ ǲǫǸǴǪǮǸǫ ǳǦ ǳǮǨǴ 1, ǳǴ ǨǰǱǹǽǹǨǦ ǺǦǰǸǴǶǮ ǳǦ ǫǲǮǷǮȍǦ Ǯ/ 

ǮǱǮ ǵǴǪǦǸǴǼǮ ǭǦ ǵǦǶǦǲǫǸǦǶǷǰǦ ǦǰǸǮǨǳǴǷǸ ǰǴǮ Ƿǫ ǷǵǫǼǮǺǮǽǳǮ ǭǦ ǭǫǲȍǦǸǦ ǮǱǮ ǧǦǶǫǲ ǫǪǫǳ ǴǪ ǳǫȍǭǮǳǮǸǫ ǶǫǩǮǴǳǮ Ǯ ǳǮǨǴ 

3 ǫ ǶǫǭǫǶǨǮǶǦǳǴ ǭǦ ǲǫǸǴǪǮ ǷǵǫǼǮǺǮǽǳǮ ǭǦ ǭǫǲȍǦǸǦ (ǲǴǪǫǱǮ, ǮǳǨǫǳǸǦǶǮ, Ǯ ǪǶǹǩǮ). ǕǶǮ ǵǴǪǩǴǸǴǨǰǦǸǦ ǳǦ ǒǦǰǫǪǴǳǷǰǮǴǸ 

ǳǦǼǮǴǳǦǱǫǳ ǮǳǨǫǳǸǦǶ, ǧǫǾǫ ǵǶǮǲǫǳǫǸ ǲǫǸǴǪǴǸ ǴǪ ǳǮǨǴ 2 ǭǦ ǺǦǰǸǴǶǮ ǳǦ ǫǲǮǷǮȍǦ ǳǦ CO2 ǭǦ ǱǮǩǳǮǸ, ǶǫǭǮǪǹǦǱǫǳ ǲǦǭǹǸ 

Ǯ ǵǶǮǶǴǪǫǳ ǩǦǷ ǭǦ ǦǰǸǮǨǳǴǷǸǮ ǭǦ ǷǴǩǴǶǹǨǦȏǫ ǩǴǶǮǨǴ ǨǴ ǫǳǫǶǩǫǸǷǰǮǴǸ ǷǫǰǸǴǶ. ǓǮǨǴ 2 Ƿǫ ǰǴǶǮǷǸǫǾǫ Ǯ ǨǴ ǷǫǰǸǴǶǴǸ IPPU 

ǭǦ ǫǲǮǷǮǴǳǮ ǺǦǰǸǴǶǮ ǨǴ ǒǮǳǫǶǦǱǳǦǸǦ ǮǳǪǹǷǸǶǮȍǦ, ǭǦ ǵǶǴǮǭǨǴǪǷǸǨǴ ǳǦ ǼǫǲǫǳǸ Ǯ ǨǴ ǲǫǸǦǱǳǦǸǦ ǮǳǪǹǷǸǶǮȍǦ, ǭǦ ǵǶǴǮǭ- 

ǨǴǪǷǸǨǴ ǳǦ ǬǫǱǫǭǴ Ǯ ǽǫǱǮǰ Ǯ ǵǶǴǮǭǨǴǪǷǸǨǴ ǳǦ ǺǫǶǴǱǫǩǹǶǮ. ǗǫǰǸǴǶǴǸ ǭǦ ǴǸǵǦǪ ǫ ǹǾǸǫ ǫǪǫǳ ǷǫǰǸǴǶ ǷǴ ǵǶǮǲǫǳǦ ǳǦ ǳǮǨǴ 

2, ǵǶǫǰǹ ǒǕǐǕ Ǖǖǖ ǲǫǸǴǪǴǸ Ǯ ǭǫǲǦȍȑǮ ǩǮ ǵǶǫǪǨǮǪ ǵǴǪǦǸǴǼǮǸǫ ǭǦ ǷǵǫǼǮǺǮǽǳǮǸǫ ǦǰǸǮǨǳǴǷǸǮ ǳǦ ǭǫǲȍǦǸǦ ǭǦ ǪǫǵǴǳǮǶǦȏǫ 

ǳǦ ǴǸǵǦǪǴǸ ǳǦ ǪǫǵǴǳǮǮ ǭǦ ǼǨǶǷǸ ǴǸǵǦǪ (Ǌǜǔ) Ǯ ǮǷǸǴǶǮǷǰǮǸǫ ǵǴǪǦǸǴǼǮ ǭǦ ǇǊǕ Ǯ ǳǦǷǫǱǫǳǮǫǸǴ. ǍǦ ǪǶǹǩǮǸǫ ǷǫǰǸǴǶǮ Ƿǫ 

ǰǴǶǮǷǸǫǾǫ ǷǸǦǳǪǦǶǪǳǮǴǸ ǲǫǸǴǪ, ǳǮǨǴ 1. 

  3   
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34 

 

 

ǎǳǨǫǳǸǦǶǴǸ ǩǮ ǴǵǺǦȑǦ ǮǭǨǴǶǮǸǫ ǳǦ ǫǲǮǷǮǮǸǫ Ǯ ǴǸǷǸǶǦǳǹǨǦȏǫǸǴ ǳǦ ǷǸǦǰǱǫǳǮǽǰǮ ǩǦǷǴǨǮ ǵǶǫǰǹ ȍǦǩǱǫǶǴǪǳǮǴǸ ǼǮǰǱǹǷ 

ǩǶǹǵǮǶǦǳǮ ǨǴ ǽǫǸǮǶǮ ǩǱǦǨǳǮ ǷǫǰǸǴǶǮ: ǫǳǫǶǩǮȍǦ, ǮǳǪǹǷǸǶǮǷǰǮ ǵǶǴǼǫǷǮ Ǯ ǹǵǴǸǶǫǧǦ ǳǦ ǵǶǴǮǭǨǴǪǮ (IPPU), ǭǫǲȍǴǪǫǱǷǸǨǴ, 

ǾǹǲǦǶǷǸǨǴ Ǯ ǪǶǹǩǦ ǳǦǲǫǳǦ ǳǦ ǭǫǲȍǮǾǸǫǸǴ (ǷǫǰǸǴǶǴǸ ǭǦ ǾǹǲǦǶǷǸǨǴ Ǯ ǪǶǹǩǦ ǳǦǲǫǳǦ ǳǦ ǭǫǲȍǮǾǸǫǸǴ) Ǯ ǴǸǵǦǪ, ǵǴǪǫǱǫǳǮ ǵǴ 

ǰǦǸǫǩǴǶǮǮ Ǯ ǵǴǸǰǦǸǫǩǴǶǮǮ. ǈǰǱǹǽǹǨǦ ǧǦǭǦ ǳǦ ǵǴǪǦǸǴǼǮ ǭǦ ǩǱǦǨǳǮǸǫ ǷǸǦǰǱǫǳǮǽǰǮ ǩǦǷǴǨǮ: ȍǦǩǱǫǶǴǪ ǪǮǴǰǷǮǪ (CO2), ǲǫǸǦǳ 

(CH
4
),  ǦǭǴǸǫǳ ǴǰǷǮǪ (N2O), ǵǫǶǺǱǹǴǶǴȍǦǩǱǫǶǴǪǮ (PFCs), ǺǱǹǴǶǴȍǦǩǱǫǨǴǪǴǶǴǪǮ (HFCs). ǎǳǨǫǳǸǦǶǴǸ ǩǮ ǴǵǺǦȑǦ Ǯ ǮǳǪǮ- 

ǶǫǰǸǳǮǸǫ ǷǸǦǰǱǫǳǮǽǰǮ ǩǦǷǴǨǮ: ȍǦǩǱǫǶǴǪ ǲǴǳǴǰǷǮǪ (CO), ǴǰǷǮǪǮ ǳǦ ǦǭǴǸ (NOX) Ǯ ǳǫǲǫǸǦǳǮ ǮǷǵǦǶǱǮǨǮ ǴǶǩǦǳǷǰǮ ǷǴǫǪǮ- 

ǳǫǳǮȍǦ (NMVOCs), ǷǹǱǺǹǶ ǪǮǴǰǷǮǪ (SO
2
) Ǯ ǦǲǴǳǮȍǦǰ (NH

3
). ǋǲǮǷǮǮǸǫ ǳǦ ǷǹǱǺǹǶ ǻǫǰǷǦǺǱǹǴǶǮǪ (SF

6
) ǳǫ Ƿǫ ǵǶǴǼǫǳǫǸǮ ǭǦ 

ǒǦǰǫǪǴǳǮȍǦ ǵǴǶǦǪǮ ǳǫǪǴǷǸǦǸǴǰ ǳǦ ǵǴǪǦǸǴǼǮ ǭǦ ǦǰǸǮǨǳǴǷǸǦ. 

 
ǕǴǪǦǸǴǼǮǸǫ ǰǴǮ Ƿǫ ǰǴǶǮǷǸǦǸ ǭǦ ǵǴǪǩǴǸǴǨǰǦ ǳǦ ǳǦǼǮǴǳǦǱǳǮǴǸ ǮǳǨǫǳǸǦǶ ǵǶǨǫǳǷǸǨǫǳǴ Ƿǫ ǭǫǲǫǳǮ ǴǪ ǴǺǮǼǮȍǦǱǳǮ ǳǦǼǮǴ- 

ǳǦǱǳǮ ǪǴǰǹǲǫǳǸǮ ǰǦǰǴ ǾǸǴ Ƿǫ ǷǸǦǸǮǷǸǮǽǰǮ ǩǴǪǮǾǳǮǼǮ, ǫǳǫǶǩǫǸǷǰǮ ǧǮǱǦǳǷǮ, ǷǫǰǸǴǶǷǰǮ ǮǭǨǫǾǸǦǮ Ǯ ǧǦǭǦǸǦ ǳǦ ǵǴǪǦǸǴǼǮ 

ǳǦ ǒǆǐǗǘǆǘ ǴǪ ǊǶǬǦǨǳǮǴǸ ǭǦǨǴǪ ǭǦ ǷǸǦǸǮǷǸǮǰǦ (ǊǍǗ), ǶǦǭǱǮǽǳǮ ǷǸǶǦǸǫǩǮǮ Ǯ ǩǴǪǮǾǳǮ ǮǭǨǫǾǸǦǮ ǴǪ ǶǫǱǫǨǦǳǸǳǮ ǮǳǷǸǮ- 

ǸǹǼǮǮ, ǰǦǰǴ ǾǸǴ ǫ ǒǮǳǮǷǸǫǶǷǸǨǴǸǴ ǭǦ ǬǮǨǴǸǳǦ ǷǶǫǪǮǳǦ Ǯ ǵǶǴǷǸǴǶǳǴ ǵǱǦǳǮǶǦȏǫ (ǒǌǗǕǕ), ǒǮǳǮǷǸǫǶǷǸǨǴ ǭǦ ǭǫǲȍǴǪǫǱ- 

ǷǸǨǴ, ǾǹǲǦǶǷǸǨǴ Ǯ ǨǴǪǴǷǸǴǵǦǳǷǸǨǴ (ǒǍǞǈ), ǮǸǳ., Ǯ ǶǦǭǳǮ ǲǫȈǹǳǦǶǴǪǳǮ ǧǦǭǮ ǳǦ ǵǴǪǦǸǴǼǮ ǰǦǰǴ ǾǸǴ Ƿǫ ǵǶǴǫǰǼǮǮǸǫ ǳǦ ǔǓ 

ǭǦ ǳǦǷǫǱǫǳǮǫǸǴ Ǯ FAOSstat. 

 
ǕǶǴǼǫǷǴǸ ǳǦ ǳǦǼǮǴǳǦǱǳǮǴǸ ǮǳǨǫǳǸǦǶ (ǨǮǪǫǸǫ ȍǦ ǷǱǮǰǦǸǦ ǵǴǪǴǱǹ) ǩǮ ǨǰǱǹǽǹǨǦ ǷǱǫǪǳǮǸǫ ǰǱǹǽǳǮ ǮǩǶǦǽǮ: 

 
1. ʄʠʥʠʩʪʝʨʩʪʚʦʪʦ ʟʘ ʞʠʚʦʪʥʘ ʩʨʝʜʠʥʘ ʠ ʧʨʦʩʪʦʨʥʦ ʧʣʘʥʠʨʘˁʝ, ǴǪǩǴǨǴǶǳǴ ǭǦ ǳǦǪǭǴǶ ǳǦ ǵǶǴǼǫǷǴǸ ǳǦ ǳǦǼǮǴ- 

ǳǦǱǳǮǴǸ ǮǳǨǫǳǸǦǶ Ǯ ǮǭǨǫǷǸǹǨǦȏǫ ǭǦ ǫǲǮǷǮǮǸǫ ǪǴ UNFCCC Ǯ ǭǦ ǪǶǹǩǴ ǲǫȈǹǳǦǶǴǪǳǴ ǮǭǨǫǷǸǹǨǦȏǫ. 

 
2. ʊʠʤ ʟʘ ʨʘʟʚʦʿ ʥʘ ʠʥʚʝʥʪʘʨ ʥʘ ʩʪʘʢʣʝʥʠʯʢʠ ʛʘʩʦʚʠ,  ǷǴǷǸǦǨǫǳ ǴǪ ǸǮǲǴǸ ǳǦ ǒǦǰǫǪǴǳǷǰǦǸǦ ǦǰǦǪǫǲǮȍǦ ǳǦ ǳǦǹǰǮǸǫ 

Ǯ ǹǲǫǸǳǴǷǸǮǸǫ (ǒǆǓǙ) Ǯ ǸǮǲǴǸ ǳǦ AFOLU ǴǪ ǙǳǮǨǫǶǭǮǸǫǸǴǸ ǗǨ. ǐǮǶǮǱ Ǯ ǒǫǸǴǪǮȍ (Ǚǐǎǒ) - ǍǫǲȍǴǪǫǱǷǰǮ ǮǳǷǸǮǸǹǸ, 

ǚǦǰǹǱǸǫǸ ǭǦ ǾǹǲǷǰǮ ǳǦǹǰǮ ǛǦǳǷ ǋǲ, ǕǫȍǭǦǬǳǦ ǦǶǻǮǸǫǰǸǹǶǦ Ǯ ǫǰǴǮǳǬǫǳǫǶǮǳǩ, ǚǦǰǹǱǸǫǸ ǭǦ ǭǫǲȍǴǪǫǱǷǰǮ ǳǦǹǰǮ Ǯ 

ǻǶǦǳǦ. 

 
3. ʊʠʤ ʟʘ ʚʝʨʠʬʠʢʘʮʠʿʘ, ǰǴȍ ǨǰǱǹǽǹǨǦ ǫǰǷǵǫǶǸǮ ǰǴǮ ǶǦǧǴǸǦǸ ǳǦ ǰǴǳǸǶǴǱǦ ǳǦ ǰǨǦǱǮǸǫǸǴǸ, ǰǦǰǴ Ǯ ǫǰǷǵǫǶǸǮ ǰǴǮ ǶǦ- 

ǧǴǸǦǸ ǳǦ ǴǧǫǭǧǫǪǹǨǦȏǫ ǰǨǦǱǮǸǫǸ. ǕǴǷǱǫǪǳǴǸǴ ǫ ǮǷǸǴ ǸǦǰǦ ǴǧǫǭǧǫǪǫǳǴ ǷǴ ǵǴǨǫȑǫǷǱǴȍǳǦ ǷǸǶǹǰǸǹǶǦ ǰǴȍǦ ǨǰǱǹǽǹǨǦ 

CTA, ǓǐǐǕ Ǯ GSP. 

 
ǈǴ ǸǫǰǴǸ ǳǦ ǶǦǭǨǴȍǴǸ ǳǦ ǴǨǴȍ NIR, ǒǮǳǮǷǸǫǶǷǸǨǴǸǴ ǭǦ ǬǮǨǴǸǳǦ ǷǶǫǪǮǳǦ Ǯ ǵǶǴǷǸǴǶǳǴ ǵǱǦǳǮǶǦȏǫ ǶǦǭǨǮǨǦǾǫ ǳǴǨǴ ǭǦǰǴǳǴ- 

ǪǦǨǷǸǨǴ (Ǹ.ǫ. ǍǦǰǴǳǴǸ ǭǦ ǰǱǮǲǦǸǷǰǦ ǦǰǼǮȍǦ Ǯ ǳǫǩǴǨǴǸǴ ǵǴǪǭǦǰǴǳǷǰǮ ǦǰǸǮ ð ǙǶǫǪǧǦ ǭǦ ǷǮǷǸǫǲ ǭǦ ǮǳǨǫǳǸǦǶ ǳǦ ǷǸǦǰǱǫǳǮǽǰǮ 

ǩǦǷǴǨǮ Ǯ ǕǶǦǨǮǱǳǮǰ ǭǦ ǮǭǨǫǷǸǹǨǦȏǫ ǭǦ ǷǸǦǰǱǫǳǮǽǰǮ ǩǦǷǴǨǮ), ǾǸǴ ǸǶǫǧǦ ǪǦ ǨǴǷǵǴǷǸǦǨǮ ǵǶǦǨǳǴ ǴǧǨǶǭǹǨǦǽǰǮ ǲǫȈǹǮǳǷǸǮ- 

ǸǹǼǮǴǳǦǱǫǳ ǰǴǴǶǪǮǳǦǸǮǨǫǳ ǲǫǻǦǳǮǭǦǲ ǭǦ ǮǭǨǫǷǸǹǨǦȏǫ ǭǦ ǫǲǮǷǮǮǸǫ ǳǦ ǷǸǦǰǱǫǳǮǽǰǮ ǩǦǷǴǨǮ. ǓǦǼǶǸ-ǨǫǶǭǮǮǸǫ ǳǦ ǵǶǦǨ- 

ǳǮǸǫ ǦǰǸǮ ǧǫǦ ǵǴǪǩǴǸǨǫǳǮ, ǳǴ ǳǫ ǧǫǦ ǴǺǮǼǮȍǦǱǳǴ ǹǷǨǴǫǳǮ ǰǴǩǦ ǴǨǴȍ NIR ǧǫǾǫ ǺǮǳǦǱǮǭǮǶǦǳ. 



 

 

 
 

 

ʉʣʠʢʘ 3-1. ʅʘʮʠʦʥʘʣʝʥ ʧʨʦʮʝʩ ʥʘ ʠʥʚʝʥʪʘʨʦʪ 
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3.2 ʈʝʟʠʤʝ ʥʘ ʝʤʠʩʠʠʪʝ ʥʘ ʩʪʘʢʣʝʥʠʯʢʠ ʛʘʩʦʚʠ 

ǆǩǶǫǩǦǸǳǮǸǫ ǫǲǮǷǮǮ Ǯ ǴǸǷǸǶǦǳǹǨǦȏǫ ǳǦ ǷǸǦǰǱǫǳǮǽǰǮ ǩǦǷǴǨǮ (ǳǫǸǴ ǫǲǮǷǮǮ) ǨǴ 2019 ǩǴǪǮǳǦ Ƿǫ ǵǶǴǼǫǳǹǨǦǦǸ ǳǦ 12.902 

Gg CO2 -eq (ǨǰǱǹǽǹǨǦȍȑǮ ǩǴ ǷǫǰǸǴǶǴǸ ǭǦ ǾǹǲǦǶǷǸǨǴ Ǯ ǪǶǹǩǦ ǳǦǲǫǳǦ ǳǦ ǭǫǲȍǮǾǸǫǸǴ). ǘǦǧǫǱǦ 2 ǩǮ ǵǶǮǰǦǬǹǨǦ ǨǶǫǲǫǳǷǰǮǸǫ 

ǷǫǶǮǮ ǳǦ ǫǲǮǷǮǮ Ǯ ǴǸǷǸǶǦǳǹǨǦȏǦ (ǪǦǪǫǳǮ ǨǴ Gg CO2 -eq) ǴǪ 1990 ǪǴ 2019 ǩǴǪǮǳǦ. ǎǲǦ ǭǳǦǽǮǸǫǱǳǮ ǺǱǹǰǸǹǦǼǮǮ ǨǴ ǳǫǸǴ 

ǫǲǮǷǮǮǸǫ ǨǴ 2000, 2007, 2012, 2017 Ǯ 2019 ǩǴǪǮǳǦ, ǰǦǪǫ ǾǸǴ ǲǴǬǫ ǪǦ Ƿǫ ǭǦǧǫǱǫǬǦǸ ǭǩǴǱǫǲǫǳǮ ǫǲǮǷǮǮ ǨǴ ǷǫǰǸǴǶǴǸ ǭǦ 

ǾǹǲǦǶǷǸǨǴ Ǯ ǪǶǹǩǦ ǳǦǲǫǳǦ ǳǦ ǭǫǲȍǮǾǸǫǸǴ (ǳǦǲǫǷǸǴ ǴǸǷǸǶǦǳǹǨǦȏǫ) ǵǴǶǦǪǮ ǭǦǷǮǱǫǳǮǸǫ ǾǹǲǷǰǮ ǵǴǬǦǶǮ. ǓǫǸǴ ǫǲǮǷǮǮǸǫ 

ǳǦ ǷǸǦǰǱǫǳǮǽǰǮ ǩǦǷǴǨǮ ǨǴ 2019 ǩǴǪǮǳǦ Ƿǫ ǭǩǴǱǫǲǫǳǮ ǭǦ 18,7% ǨǴ ǷǵǴǶǫǪǧǦ ǷǴ 1990 ǩǴǪǮǳǦ, ǮǱǮ 48,2% ǨǴ ǴǪǳǴǷ ǳǦ 2016 

ǩǴǪǮǳǦ, ǩǱǦǨǳǴ ǵǴǶǦǪǮ ǸǴǦ ǾǸǴ ǳǦǲǫǷǸǴ ǪǦ Ƿǫ ǵǶǴǽǮǷǸǹǨǦǦǸ, ǫǲǮǷǮǮǸǫ Ƿǫ ǵǴȍǦǨǹǨǦǦǸ ǨǴ ǾǹǲǦǶǷǰǮǴǸ ǷǫǰǸǴǶ. ǗǫǵǦǰ, ǨǴ 

ǵǴǷǱǫǪǳǮǨǫ ǩǴǪǮǳǮ, ǲǦǱǮ ǨǦǶǮȍǦǼǮǮ ǨǴ ǫǲǮǷǮǮǸǫ Ƿǫ ǭǦǧǫǱǫǬǱǮǨǮ ǭǦ ǪǶǹǩǮǸǫ ǷǫǰǸǴǶǮ, ǴǧȍǦǷǳǫǸǮ ǵǴǨǫȑǫ ǨǴ ǷǱǫǪǳǮǸǫ 

ǵǴǩǱǦǨȍǦ ǭǦ ǷǫǰǴȍ ǷǫǰǸǴǶ. 

 
ʊʘʙʝʣʘ 3-1. ɽʤʠʩʠʠ ʠ ʦʪʩʪʨʘʥʫʚʘˁʝ ʥʘ ʩʪʘʢʣʝʥʠʯʢʠ ʛʘʩʦʚʠ ʧʦ ʩʝʢʪʦʨʠ (ʚʦ Gg CO2 -eq) 

 

ʉʝʢʪʦʨ 
1990 
ʛʦʜʠʥʘ 

2000 
ʛʦʜʠʥʘ 

2005 
ʛʦʜʠʥʘ 

2014 
ʛʦʜʠʥʘ 

2015 
ʛʦʜʠʥʘ 

2016 
ʛʦʜʠʥʘ 

2017 
ʛʦʜʠʥʘ 

2018 
ʛʦʜʠʥʘ 

2019 
ʛʦʜʠʥʘ 

ɽʥʝʨʛʝʪʠʢʘ 9.608 9.744 9.247 8.045 7.697 7.447 7.964 7.430 8.501 

ʀʥʜʫʩʪʨʠʩʢʠ ʧʨʦʮʝʩʠ ʠ ʫʧʦʪʨʝʙʘ ʥʘ 
ʧʨʦʠʟʚʦʜʠ 

932 888 862 836 734 768 588 651 763 

ɿʝʤʿʦʜʝʣʩʪʚʦ (ʙʝʟ ʩʝʢʪʦʨʦʪ ʟʘ 
ʰʫʤʘʨʩʪʚʦ ʠ ʜʨʫʛʘ ʥʘʤʝʥʘ ʥʘ 
ʟʝʤʿʠʰʪʝʪʦ) 

 
1.468 

 
1.244 

 
1.203 

 
1.127 

 
1.164 

 
1.203 

 
1.755 

 
1.704 

 
1.368 

ʉʝʢʪʦʨ ʟʘ ʰʫʤʘʨʩʪʚʦ ʠ ʜʨʫʛʘ ʥʘʤʝʥʘ 
ʥʘ ʟʝʤʿʠʰʪʝʪʦ 

-1.546 10.056 -2.028 -3.252 -890 -1.321 1.360 -1.763 1.634 

ʆʪʧʘʜ 407 413 435 574 595 607 611 622 635 

ɺʢʫʧʥʦ (ʩʦ ʩʝʢʪʦʨʦʪ ʟʘ ʰʫʤʘʨʩʪʚʦ ʠ 
ʜʨʫʛʘ ʥʘʤʝʥʘ ʥʘ ʟʝʤʿʠʰʪʝʪʦ) ï ʅʝʪʦ 
ʝʤʠʩʠʠ 

 
10.870 

 
22.346 

 
9.719 

 
7.330 

 
9.299 

 
8.704 

 
12.278 

 
8.644 

 
12.902 

ɺʢʫʧʥʦ (ʙʝʟ ʩʝʢʪʦʨʦʪ ʟʘ ʰʫʤʘʨʩʪʚʦ ʠ 
ʜʨʫʛʘ ʥʘʤʝʥʘ ʥʘ ʟʝʤʿʠʰʪʝʪʦ) 

12.415 12.290 11.747 10.582 10.190 10.024 10.918 10.407 11.268 

ǆǰǴ ǳǫ Ƿǫ ǭǫǲǫǳǮ ǵǶǫǪǨǮǪ ǴǸǷǸǶǦǳǹǨǦȏǦǸǦ (ǮǱǮ ǫǲǮǷǮǮǸǫ, ǨǴ ǩǴǪǮǳǮ ǷǴ ǾǹǲǷǰǮ ǵǴǬǦǶǮ) ǴǪ ǷǫǰǸǴǶǴǸ ǭǦ ǾǹǲǦǶǷǸǨǴ 

Ǯ ǪǶǹǩǦ ǳǦǲǫǳǦ ǳǦ ǭǫǲȍǮǾǸǫǸǴ, ǨǰǹǵǳǮǸǫ ǫǲǮǷǮǮ ǳǦ ǷǸǦǰǱǫǳǮǽǰǮ ǩǦǷǴǨǮ ǨǴ 2019 ǩǴǪǮǳǦ Ƿǫ 11.268 Gg CO2 -eq (ǗǱǮǰǦ 

3-2 ).  ǓǦȍǭǳǦǽǦȍǳǴ ǫ ǹǽǫǷǸǨǴǸǴ ǳǦ ǫǲǮǷǮǮǸǫ ǴǪ ǷǫǰǸǴǶǴǸ ǫǳǫǶǩǫǸǮǰǦ, ǷǴ 75,4% ǨǴ 2019 ǩǴǪǮǳǦ, ǵǴǸǴǦ ǭǫǲȍǴǪǫǱǷǸǨǴǸǴ 

(ǧǫǭ ǷǫǰǸǴǶǴǸ ǭǦ ǾǹǲǦǶǷǸǨǴ Ǯ ǪǶǹǩǦ ǳǦǲǫǳǦ ǳǦ ǭǫǲȍǮǾǸǫǸǴ) ǷǴ 12,1%, ǷǫǰǸǴǶǴǸ IPPU ǷǴ 6,8% Ǯ ǷǫǰǸǴǶǴǸ ǭǦ ǴǸǵǦǪ ǷǴ 5,6%. 

ǊǴǲǮǳǦǳǸǳǴǸǴ ǹǽǫǷǸǨǴ ǳǦ ǫǲǮǷǮǮǸǫ ǭǦ ǫǳǫǶǩǫǸǷǰǮǴǸ ǷǫǰǸǴǶ ǫ ǫǨǮǪǫǳǸǳǴ ǨǴ ǸǫǰǴǸ ǳǦ ǼǫǱǦǸǦ ǨǶǫǲǫǳǷǰǦ ǷǫǶǮȍǦ. ǐǴǩǦ Ƿǫ 

ǮǷǰǱǹǽǹǨǦ ǷǫǰǸǴǶǴǸ ǭǦ ǾǹǲǦǶǷǸǨǴ Ǯ ǪǶǹǩǦ ǳǦǲǫǳǦ ǳǦ ǭǫǲȍǮǾǸǫǸǴ, ǫǲǮǷǮǮǸǫ ǨǴ 2019 ǩǴǪǮǳǦ Ƿǫ ǳǦǲǦǱǫǳǮ ǭǦ 9,2% ǨǴ ǴǪ- 

ǳǴǷ ǳǦ 1990 ǩǴǪǮǳǦ. ǉǫǳǫǶǦǱǳǴ, ǴǪ 2012 ǩǴǪǮǳǦ, ǫǨǮǪǫǳǸǫǳ ǫ ǸǶǫǳǪ ǳǦ ǳǦǲǦǱǹǨǦȏǫ ǳǦ ǫǲǮǷǮǮǸǫ, ǪǴǷǸǮǩǳǹǨǦȍȑǮ ǳǦȍǳǮǷǰǴ 

ǳǮǨǴ ǴǪ 10.024 Gg CO2 -eq ǨǴ 2016 ǩǴǪǮǳǦ, Ǯ ǵǴǰǶǦȍ ǲǦǱǮǸǫ ǨǦǶǮȍǦǼǮǮ ǨǴ 2017 ǩǴǪǮǳǦ Ǯ 2019 ǩǴǪǮǳǦ, ǵǴǶǦǪǮ ǭǩǴǱǫǲǫǳǴǸǴ 

ǪǴǲǦǾǳǴ ǵǶǴǮǭǨǴǪǷǸǨǴ ǳǦ ǫǱǫǰǸǶǮǽǳǦ ǫǳǫǶǩǮȍǦ ǳǦǲǫǷǸǴ ǹǨǴǭ. 

 
 

 

ʉʣʠʢʘ 3-2. ɺʢʫʧʥʠ ʝʤʠʩʠʠ ʥʘ ʩʪʘʢʣʝʥʠʯʢʠ ʛʘʩʦʚʠ ʧʦ ʩʝʢʪʦʨʠ, ʩʦ ʠʩʢʣʫʯʦʢ ʥʘ ʩʝʢʪʦʨʦʪ ʟʘ ʰʫʤʘʨʩʪʚʦ ʠ ʜʨʫʛʘ ʥʘʤʝʥʘ ʥʘ 
ʟʝʤʿʠʰʪʝʪʦ (ʚʦ Gg CO2 -eq) 
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ǆǳǦǱǮǭǮǶǦȍȑǮ ǩǮ ǫǲǮǷǮǮǸǫ ǳǦ ǷǸǦǰǱǫǳǮǽǰǮ ǩǦǷǴǨǮ ǵǴ ǩǦǷ (ǷǴ ǮǷǰǱǹǽǴǰ ǳǦ ǷǫǰǸǴǶǴǸ ǭǦ ǾǹǲǦǶǷǸǨǴ Ǯ ǪǶǹǩǦ ǳǦǲǫǳǦ ǳǦ 

ǭǫǲȍǮǾǸǫǸǴ), ǫǨǮǪǫǳǸǳǴ ǫ ǪǫǰǦ ǳǦȍǪǴǲǮǳǦǳǸǳǮ Ƿǫ ǫǲǮǷǮǮǸǫ ǳǦ CO2 (ǈǮǪǫǸǫ ȍǦ ǸǦǧǫǱǦǸǦ Ǯ ǷǱǮǰǦǸǦ ǵǴǪǴǱǹ). ǓǮǨǳǴǸǴ ǹǽǫǷǸǨǴ 

ǮǭǳǫǷǹǨǦ 77,2% ǨǴ 2019 ǩǴǪǮǳǦ, ǵǴǸǴǦ ǫǲǮǷǮǮǸǫ ǳǦ CH
4 
ǷǴ 13,7%, ǵǴǸǴǦ ǫǲǮǷǮǮǸǫ ǳǦ N

2 
O ǷǴ 6,6%, Ǯ ǷǮǸǫ F-ǩǦǷǴǨǮ ǷǴ 2,5%. 

 
ʊʘʙʝʣʘ 3-2. ɽʤʠʩʠʠ ʥʘ ʩʪʘʢʣʝʥʠʯʢʠ ʛʘʩʦʚʠ ʧʦ ʛʘʩ (ʚʦ CO2 -eq) 

 

ɻʘʩ 
1990 
ʛʦʜʠʥʘ 

2000 
ʛʦʜʠʥʘ 

2005 
ʛʦʜʠʥʘ 

2014 
ʛʦʜʠʥʘ 

2015 
ʛʦʜʠʥʘ 

2016 
ʛʦʜʠʥʘ 

2017 
ʛʦʜʠʥʘ 

2018 
ʛʦʜʠʥʘ 

2019 
ʛʦʜʠʥʘ 

CO2 (ʩʦ ʩʝʢʪʦʨʦʪ ʟʘ ʰʫʤʘʨʩʪʚʦ ʠ 
ʜʨʫʛʘ ʥʘʤʝʥʘ ʥʘ ʟʝʤʿʠʰʪʝʪʦ) 

10.147 10.237 9.689 8.411 7.971 7.717 8.123 7.621 8.698 

CO2 (ʙʝʟ ʩʝʢʪʦʨʦʪ ʟʘ ʰʫʤʘʨʩʪʚʦ ʠ 
ʜʨʫʛʘ ʥʘʤʝʥʘ ʥʘ ʟʝʤʿʠʰʪʝʪʦ) 

1.713 1.572 1.509 1.562 1.594 1.586 1.640 1.636 1.546 

CH4 463 414 446 451 459 487 1.000 952 744 

N2O 0 5 103 158 166 234 154 198 279 

HFCs 92 63 0 0 0 0 0 0 0 

PFCs 0 0 0 0 0 0 0 0 0 

SF6 10.147 10.237 9.689 8.411 7.971 7.717 8.123 7.621 8.698 

ɺʢʫʧʥʦ (ʩʦ ʩʝʢʪʦʨʦʪ ʟʘ ʰʫʤʘʨʩʪʚʦ ʠ 
ʜʨʫʛʘ ʥʘʤʝʥʘ ʥʘ ʟʝʤʿʠʰʪʝʪʦ) - ʅʝʪʦ 
ʝʤʠʩʠʠ 

 
10.870 

 
22.346 

 
9.719 

 
7.330 

 
9.299 

 
8.704 

 
12.278 

 
8.644 

 
12.902 

ɺʢʫʧʥʦ (ʙʝʟ ʩʝʢʪʦʨʦʪ ʟʘ ʰʫʤʘʨʩʪʚʦ ʠ 
ʜʨʫʛʘ ʥʘʤʝʥʘ ʥʘ ʟʝʤʿʠʰʪʝʪʦ) 

12.415 12.290 11.747 10.582 10.190 10.024 10.918 10.407 11.268 

 

 

 

 

ʉʣʠʢʘ 3-3. ɺʢʫʧʥʠ ʝʤʠʩʠʠ ʥʘ ʩʪʘʢʣʝʥʠʯʢʠ ʛʘʩʦʚʠ ʧʦ ʛʘʩ, ʩʦ ʠʩʢʣʫʯʦʢ ʥʘ ʩʝʢʪʦʨʦʪ ʟʘ ʰʫʤʘʨʩʪʚʦ ʠ ʜʨʫʛʘ ʥʘʤʝʥʘ ʥʘ ʟʝʤʿʠʰʪʝ- 
ʪʦ (ʚʦ Gg CO2 -eq) 

 

ǎ ǵǴǰǶǦȍ ǲǦǱǮǴǸ ǹǪǫǱ ǳǦ F-ǩǦǷǴǨǮǸǫ ǨǴ ǨǰǹǵǳǮǸǫ ǫǲǮǷǮǮ, ǷǦǲǴ HFC Ǯ PFC Ƿǫ ǵǶǮȍǦǨǫǳǮ ǨǴ ǮǳǨǫǳǸǦǶǴǸ (ǘǦǧǫǱǦ 3-2). ǋǲǮ- 

ǷǮǮǸǫ ǳǦ SF
6 
ǳǫ Ƿǫ ǵǶǴǼǫǳǫǸǮ ǭǦ ǒǦǰǫǪǴǳǮȍǦ ǵǴǶǦǪǮ ǳǫǪǴǷǸǦǵǳǴǷǸǦ ǳǦ ǵǴǪǦǸǴǼǮ ǭǦ ǦǰǸǮǨǳǴǷǸǦ. ǐǦǰǴ ǾǸǴ ǫ ǵǶǮǰǦǬǦǳǴ 

ǳǦ ǗǱǮǰǦ 3 4 , ǫǲǮǷǮǮǸǫ ǳǦ HFC ǭǦǵǴǽǳǹǨǦǦǸ ǨǴ 2000 ǩǴǪǮǳǦ, ǵǴǷǸǮǩǳǹǨǦȍȑǮ 279 Gg CO2 -eq ǨǴ 2019 ǩǴǪǮǳǦ, ǺǱǹǰǸǹ- 

ǮǶǦȍȑǮ ǷǴ ǸǫǰǴǸ ǳǦ ǨǶǫǲǫǸǴ, ǨǴ ǭǦǨǮǷǳǴǷǸ ǴǪ ǦǰǸǮǨǳǴǷǸǮǸǫ ǨǴ ǷǫǰǸǴǶǴǸ IPPU, ǪǴǪǫǰǦ ǫǲǮǷǮǮǸǫ ǳǦ PFCs ǭǳǦǽǮǸǫǱǳǴ Ƿǫ 

ǳǦǲǦǱǹǨǦǦǸ ǵǴ 2003 ǩǴǪǮǳǦ. ǍǳǦǽǮǸǫǱǳǮǴǸ ǶǦǷǸ ǳǦ ǹǨǴǭǴǸ ǳǦ ǩǦǷǴǨǮ (ǲǫǾǦǨǮǳǮ) ǾǸǴ Ƿǫ ǰǴǶǮǷǸǦǸ ǭǦ ǱǦǪǫȏǫ Ǯ ǰǱǮǲǦǸǮ- 

ǭǦǼǮȍǦ ǩǮ ǭǩǴǱǫǲǮ ǫǲǮǷǮǮǸǫ ǳǦ HFC ǨǴ ǵǴǷǱǫǪǳǮǨǫ ǩǴǪǮǳǮ. 
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ʉʣʠʢʘ 3-4. ɽʤʠʩʠʠ ʥʘ F-ʛʘʩʦʚʠ (ʚʦ Gg CO2 -eq) 

 

 

3.3 ʀʥʚʝʥʪʘʨʠ ʧʦ ʩʝʢʪʦʨ 

 
3.3.1 ɽʥʝʨʛʝʪʩʢʠ ʩʝʢʪʦʨ 

ǋǳǫǶǩǫǸǷǰǮǴǸ ǷǫǰǸǴǶ ǫ ǩǱǦǨǫǳ ǮǭǨǴǶ ǳǦ ǫǲǮǷǮǮ ǳǦ ǷǸǦǰǱǫǳǮǽǰǮ ǩǦǷǴǨǮ ǨǴ ǖǫǵǹǧǱǮǰǦ ǒǦǰǫǪǴǳǮȍǦ, ǷǴ 8.501 Gg CO2 -eq 

ǨǴ 2019 ǩǴǪǮǳǦ, 65,9 % ǴǪ ǨǰǹǵǳǮǸǫ ǪǮǶǫǰǸǳǮ ǫǲǮǷǮǮ ǳǦ ǷǸǦǰǱǫǳǮǽǰǮ ǩǦǷǴǨǮ. ǈǴ ǧǶǹǸǴ ǨǳǦǸǶǫǾǳǦǸǦ ǵǴǸǶǴǾǹǨǦǽǰǦ ǳǦ 

ǒǦǰǫǪǴǳǮȍǦ Ƿ¯ ǹǾǸǫ ǪǴǲǮǳǮǶǦǦǸ ǺǴǷǮǱǳǮǸǫ ǩǴǶǮǨǦ, ǮǦǰǴ ǳǮǨǳǴǸǴ ǹǽǫǷǸǨǴ Ƿǫ ǳǦǲǦǱǹǨǦ ǨǴ ǸǫǰǴǸ ǳǦ ǵǶǮȍǦǨǫǳǮǴǸ ǵǫǶǮǴǪ, 

ǴǪ 92% ǨǴ 1990 ǩǴǪǮǳǦ ǳǦ 84% ǨǴ 2019 ǩǴǪǮǳǦ (ǗǱǮǰǦ 3-5).  ǈǴ ǮǷǸǴ ǨǶǫǲǫ, ǹǪǫǱǴǸ ǳǦ ǴǧǳǴǨǱǮǨǮǸǫ ǮǭǨǴǶǮ ǳǦ ǫǳǫǶǩǮȍǦ 

ǫ ǪǨǴȍǳǴ ǭǩǴǱǫǲǫǳ (7,5% ǨǴ 1990 ǩǴǪǮǳǦ ǳǦ ǴǰǴǱǹ 14% ǨǴ 2016 Ǯ 2018 ǩǴǪǮǳǦ). ǔǷǸǦǸǴǰǴǸ ǴǪ ǧǶǹǸǴ ǨǳǦǸǶǫǾǳǦǸǦ ǵǴǸǶǴ- 

ǾǹǨǦǽǰǦ ǫ ǵǴǰǶǮǫǳ ǷǴ ǹǨǴǭǴǸ ǳǦ ǫǱǫǰǸǶǮǽǳǦ ǫǳǫǶǩǮȍǦ, ǰǴȍ Ƿǫ ǭǩǴǱǫǲǮ ǴǪ ǳǫǭǳǦǽǮǸǫǱǳǮ 0,2% ǨǴ 1990 ǩǴǪǮǳǦ ǳǦ 6,5% ǨǴ 

2016 ǩǴǪǮǳǦ, ǮǱǮ 5,6% ǨǴ 2019 ǩǴǪǮǳǦ. ǈǰǹǵǳǦǸǦ ǧǶǹǸǴ ǵǴǸǶǴǾǹǨǦǽǰǦ ǨǴ ǨǳǦǸǶǫǾǳǴǷǸǦ ǨǴ 2019 ǩǴǪǮǳǦ ǫ ǭǦ 7% ǵǴǲǦǱǦ ǨǴ 

ǷǵǴǶǫǪǧǦ ǷǴ ǵǴǸǶǴǾǹǨǦǽǰǦǸǦ ǨǴ 1990 ǩǴǪǮǳǦ. 

 
 

 

         

 
 

ʉʣʠʢʘ 3-5. ɹʨʫʪʦ ʚʥʘʪʨʝʰʥʘ ʧʦʪʨʦʰʫʚʘʯʢʘ (ʚʦ ktoe) 
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ǎǭǧǴǶǴǸ ǳǦ ǳǮǨǴǦ ǭǦ ǷǫǰǴȍǦ ǵǶǫǷǲǫǸǰǦ ǳǦ ǫǲǮǷǮǮǸǫ ǳǦ ǷǸǦǰǱǫǳǮǽǰǮ ǩǦǷǴǨǮ ǴǪ ǫǳǫǶǩǫǸǷǰǮǴǸ ǷǫǰǸǴǶ ǧǫǾǫ ǴǵǶǫǪǫǱǫǳ ǴǪ 

ǪǴǷǸǦǵǳǴǷǸǦ ǳǦ ǷǴǴǪǨǫǸǳǮǸǫ ǳǦǼǮǴǳǦǱǳǮ ǵǴǪǦǸǴǼǮ. ǈǴ ǮǭǨǫǾǸǦȍǴǸ ǭǦ ǮǳǨǫǳǸǦǶǴǸ Ƿǫ ǰǴǶǮǷǸǫǳǮ ǷǱǫǪǳǮǸǫ ǳǮǨǴǦ: 

 
· ʅʠʚʦ 1: ǵǴǪǦǸǴǼǮ ǭǦ ǰǴǱǮǽǮǳǦǸǦ ǳǦ ǷǴǩǴǶǫǳǴ ǩǴǶǮǨǴ ǨǴ ǰǦǸǫǩǴǶǮȍǦǸǦ ǮǭǨǴǶ; ǷǸǦǳǪǦǶǪǫǳ ǺǦǰǸǴǶ ǳǦ ǫǲǮǷǮǮ 

 
· ʅʠʚʦ 2: ǵǴǪǦǸǴǼǮ ǭǦ ǰǴǱǮǽǮǳǦǸǦ ǳǦ ǷǴǩǴǶǫǳǴ ǩǴǶǮǨǴ ǨǴ ǰǦǸǫǩǴǶǮȍǦǸǦ ǮǭǨǴǶ; ǺǦǰǸǴǶ ǳǦ ǫǲǮǷǮǮ ǷǵǫǼǮǺǮǽǫǳ ǭǦ ǭǫǲȍǦ- 

ǸǦ ǭǦ ǰǦǸǫǩǴǶǮȍǦǸǦ ǮǭǨǴǶ Ǯ ǩǴǶǮǨǴ ǭǦ ǫǲǮǷǮǮǸǫ ǳǦ CO2 

 
ǊǶǬǦǨǳǮǴǸ ǭǦǨǴǪ ǭǦ ǷǸǦǸǮǷǸǮǰǦ ǮǭǪǦǨǦ ǩǴǪǮǾǳǮ ǫǳǫǶǩǫǸǷǰǮ ǧǮǱǦǳǷǮ ǷǴ ǮǳǺǴǶǲǦǼǮǮ ǭǦ ǵǴǸǶǴǾǹǨǦǽǰǦǸǦ ǳǦ ǩǴǶǮǨǴ Ǯ ǨǴ 

ǵǶǮǶǴǪǳǮ ǫǪǮǳǮǼǮ Ǯ ǰǮǱǴǸǴǳǮ ǳǦǺǸǫǳ ǫǰǨǮǨǦǱǫǳǸ (ktoe). ǔǨǮǫ ǵǴǪǦǸǴǼǮ ǧǫǦ ǮǷǰǴǶǮǷǸǫǳǮ ǭǦ ǵǶǫǷǲǫǸǹǨǦȏǫ ǳǦ NCV ǳǦ 

ǷǫǰǴǫ ǩǴǶǮǨǴ ǨǴ ǴǪǶǫǪǫǳǦ ǩǴǪǮǳǦ. ǘǶǫǧǦ ǪǦ Ƿǫ ǭǦǧǫǱǫǬǮ ǪǫǰǦ ǨǦǶǮȍǦǼǮǮǸǫ ǳǦ NCV ǳǦ ǩǴǶǮǨǦǸǦ ǴǪ ǫǪǫǳ ǪǴ ǪǶǹǩ ǷǫǰǸǴǶ 

ǧǫǦ ǭǫǲǫǳǮ ǵǶǫǪǨǮǪ ǨǴ ǴǨǴȍ ǮǳǨǫǳǸǦǶ. 

 
ǉǱǦǨǳǮǸǫ ǮǭǨǴǶǮ ǳǦ ǵǴǪǦǸǴǼǮ ǭǦ ǫǳǫǶǩǫǸǷǰǮǴǸ ǷǫǰǸǴǶ Ƿǫ ǫǳǫǶǩǫǸǷǰǮǸǫ ǧǮǱǦǳǷǮ ǴǪ ǊǶǬǦǨǳǮǴǸ ǭǦǨǴǪ ǭǦ ǷǸǦǸǮǷǸǮǰǦ ǰǦǰǴ 

ǳǦȍǶǫǱǫǨǦǳǸǳǦ ǮǳǷǸǮǸǹǼǮȍǦ ǭǦ ǷǴǧǮǶǦȏǫ ǸǴǽǳǮ ǮǳǺǴǶǲǦǼǮǮ Ǯ ǫǳǫǶǩǫǸǷǰǮǸǫ ǧǮǱǦǳǷǮ Ǯ ǷǸǦǸǮǷǸǮǰǦ ǴǪ ǒǫȈǹǳǦǶǴǪǳǦǸǦ 

ǦǩǫǳǼǮȍǦ ǭǦ ǫǳǫǶǩǫǸǮǰǦ (IEA) ǰǦǰǴ ǷǫǰǹǳǪǦǶǫǳ ǮǭǨǴǶ ǳǦ ǵǴǪǦǸǴǼǮ. ǍǦ ǮǭǨǴǶ ǳǦ ǮǳǺǴǶǲǦǼǮǮ ǭǦ ǵǴǪǦǸǴǼǮ ǭǦ ǦǰǸǮǨǳǴǷǸǮǸǫ 

ǭǦ ǸǮǵǴǸ ǳǦ ǨǴǭǮǱǦ, Ƿǫ ǰǴǶǮǷǸǫǾǫ ǓǦǼǮǴǳǦǱǳǮǴǸ ǮǳǨǫǳǸǦǶ ǭǦ ǫǲǮǷǮǮ ǳǦ ǵǦǸǫǳ ǸǶǦǳǷǵǴǶǸ ǨǶǭ ǴǷǳǴǨǦ ǳǦ ǵǴǪǦǸǴǼǮǸǫ ǴǪ 

ǧǦǭǦǸǦ ǳǦ ǵǴǪǦǸǴǼǮ COPERT. 

 
ǗǫǰǸǴǶǷǰǮǴǸ ǵǶǮǷǸǦǵ ǳǦ ǮǳǨǫǳǸǦǶǴǸ ǭǦ ǫǳǫǶǩǫǸǷǰǮǴǸ ǷǫǰǸǴǶ ǩǮ ǴǵǺǦȑǦ ǫǲǮǷǮǮǸǫ ǳǦ ǷǸǦǰǱǫǳǮǽǰǮ ǩǦǷǴǨǮ ǴǷǱǴǧǴǪǫǳǮ 

ǵǴǶǦǪǮ ǦǰǸǮǨǳǴǷǸǮǸǫ ǭǦ ǷǴǩǴǶǹǨǦȏǫ ǳǦ ǩǴǶǮǨǴ, ǰǦǰǴ Ǯ ǺǹǩǮǸǮǨǳǮǸǫ ǫǲǮǷǮǮ ǴǪ ǫǰǷǸǶǦǰǼǮȍǦ ǳǦ ǼǨǶǷǸǮ ǩǴǶǮǨǦ Ǯ ǵǶǫǳǴǷ 

Ǯ ǪǮǷǸǶǮǧǹǼǮȍǦ ǳǦ ǸǫǽǳǮ Ǯ ǩǦǷǴǨǮǸǮ ǩǴǶǮǨǦ. 

 
ǈǰǹǵǳǮǸǫ ǫǲǮǷǮǮ ǨǴ ǫǳǫǶǩǫǸǷǰǮǴǸ ǷǫǰǸǴǶ ǵǴ ǰǦǸǫǩǴǶǮǮ ǲǴǬǫ ǪǦ Ƿǫ ǭǦǧǫǱǫǬǦǸ ǨǴ ǘǦǧǫǱǦ 3 3 Ǯ ǗǱǮǰǦ 36 . ǒǴǬǫ ǪǦ Ƿǫ ǭǦ- 

ǧǫǱǫǬǮ ǸǶǫǳǪ ǳǦ ǳǦǲǦǱǹǨǦȏǫ ǳǦ ǫǲǮǷǮǮǸǫ ǵǴǶǦǪǮ ǳǦǲǦǱǫǳǴǸǴ ǵǶǴǮǭǨǴǪǷǸǨǴ ǳǦ ǫǱǫǰǸǶǮǽǳǦ ǫǳǫǶǩǮȍǦ ǴǪ ǫǳǫǶǩǫǸǷǰǮǸǫ 

ǮǳǪǹǷǸǶǮǮ, ǭǦǲǫǳǫǸǴ ǩǱǦǨǳǴ ǷǴ ǹǨǴǭ ǳǦ ǫǱǫǰǸǶǮǽǳǦ ǫǳǫǶǩǮȍǦ. ǎǦǰǴ ǫǲǮǷǮǮǸǫ ǨǴ 2018 ǩǴǪǮǳǦ ǮǲǦǦǸ ǶǫǽǮǷǮ ǮǷǸǮ ǨǶǫǪ- 

ǳǴǷǸǮ ǰǦǰǴ ǨǴ 2016 ǩǴǪǮǳǦ (ǰǦǰǴ ǳǦȍǳǮǷǰǴ ǳǮǨǴ), ǨǴ 2019 ǩǴǪǮǳǦ, ǫǲǮǷǮǮǸǫ Ƿǫ ǭǩǴǱǫǲǫǳǮ ǭǦ 14% ǨǴ ǴǪǳǴǷ ǳǦ ǳǮǨǴǸǴ ǴǪ 

2016 ǩǴǪǮǳǦ ǵǴǶǦǪǮ ǭǩǴǱǫǲǫǳǴǸǴ ǪǴǲǦǾǳǴ ǵǶǴǮǭǨǴǪǷǸǨǴ Ǯ ǳǦǲǦǱǫǳǮǴǸ ǹǨǴǭ. ǓǴ, ǷǵǴǶǫǪǫǳǴ ǷǴ ǳǮǨǴǸǴ ǴǪ 1990 ǩǴǪǮǳǦ, 

ǨǴ 2019 ǩǴǪǮǳǦ ǫǲǮǷǮǮǸǫ Ƿǫ ǵǴǲǦǱǮ ǭǦ 11,5%. 

 
ǓǦȍǩǴǱǫǲ ǪǫǱ ǴǪ ǫǲǮǷǮǮǸǫ ǳǦ ǷǸǦǰǱǫǳǮǽǰǮ ǩǦǷǴǨǮ ǨǴ 2019 ǩǴǪǮǳǦ Ƿǫ ȍǦǨǹǨǦǦǸ ǨǴ ǰǦǸǫǩǴǶǮȍǦǸǦ ǫǳǫǶǩǫǸǷǰǮ ǮǳǪǹǷǸǶǮǮ 

(54%), ǵǴǸǴǦ ǸǶǦǳǷǵǴǶǸ (27,7%) Ǯ ǵǶǴǮǭǨǴǪǷǸǨǫǳǮ ǮǳǪǹǷǸǶǮǮ Ǯ ǩǶǦǪǫǬǳǮǾǸǨǴ (12,6%). ǔǷǸǦǳǦǸǮǸǫ ǪǨǫ ǰǦǸǫǩǴǶǮǮ ǭǦǫǪǳǴ 

ǷǴǽǮǳǹǨǦǦǸ ǷǰǴǶǴ 4% ǴǪ ǨǰǹǵǳǮǸǫ ǫǲǮǷǮǮ ǨǴ 2019 ǩǴǪǮǳǦ, Ǧ ǴǷǸǦǳǦǸǮǸǫ ǵǴǲǦǱǰǹ ǴǪ 2% Ƿǫ ǺǹǩǮǸǮǨǳǮ ǫǲǮǷǮǮ. 

 
ʊʘʙʝʣʘ 3-3. ɽʤʠʩʠʠ ʥʘ ʩʪʘʢʣʝʥʠʯʢʠ ʛʘʩʦʚʠ ʚʦ ʝʥʝʨʛʝʪʩʢʠʦʪ ʩʝʢʪʦʨ, ʧʦ ʢʘʪʝʛʦʨʠʿʘ (ʚʦ Gg CO2 -eq) 

 

ʂʘʪʝʛʦʨʠʠ 
1990 
ʛʦʜʠʥʘ 

2000 
ʛʦʜʠʥʘ 

2005 
ʛʦʜʠʥʘ 

2014 
ʛʦʜʠʥʘ 

2015 
ʛʦʜʠʥʘ 

2016 
ʛʦʜʠʥʘ 

2017 
ʛʦʜʠʥʘ 

2018 
ʛʦʜʠʥʘ 

2019 
ʛʦʜʠʥʘ 

ɽʥʝʨʛʠʿʘ 9.608 9.744 9.247 8.045 7.697 7.447 7.964 7.430 8.501 

ɸʢʪʠʚʥʦʩʪʠ ʟʘ ʩʦʛʦʨʫʚʘˁʝ ʛʦʨʠʚʦ 9.415 9.537 9.057 7.866 7.533 7.304 7.824 7.292 8.350 

ǋǳǫǶǩǫǸǷǰǮ ǮǳǪǹǷǸǶǮǮ 6.197 6.987 5.941 4.747 4.261 3.801 4.401 3.839 4.588 

ǕǶǴǮǭǨǴǪǷǸǨǫǳǮ ǮǳǪǹǷǸǶǮǮ Ǯ 
ǩǶǦǪǫǬǳǮǾǸǨǴ 

1.771 1.080 1.356 1.128 1.063 1.035 876 941 1.071 

ǘǶǦǳǷǵǴǶǸ 788 1.008 1.044 1.657 1.838 2.097 2.178 2.175 2.357 

ǊǶǹǩǮ ǷǫǰǸǴǶǮ 635 326 303 158 162 149 159 142 138 

ǓǫǴǪǶǫǪǫǳǴ 23 136 414 177 209 222 211 195 196 

ʌʫʛʠʪʠʚʥʠ ʝʤʠʩʠʠ ʦʜ ʛʦʨʠʚʘʪʘ 193 208 191 179 164 142 141 138 151 

ǜǨǶǷǸǮ ǩǴǶǮǨǦ 193 208 190 179 164 142 141 138 151 

ǓǦǺǸǦ Ǯ ǵǶǮǶǴǪǫǳ ǩǦǷ 1 1 1 0 0 0 0 0 0 
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ʉʣʠʢʘ 3-6. ɽʤʠʩʠʠ ʥʘ ʩʪʘʢʣʝʥʠʯʢʠ ʛʘʩʦʚʠ ʚʦ ʝʥʝʨʛʝʪʩʢʠʦʪ ʩʝʢʪʦʨ, ʧʦ ʢʘʪʝʛʦʨʠʿʘ (ʚʦ Gg CO2 -eq) 
 

ǘǶǮǸǫ ǩǱǦǨǳǮ ǷǫǰǸǴǶǮ ǭǦ ǴǷǱǴǧǴǪǹǨǦȏǫ ǳǦ ǫǲǮǷǮǮǸǫ Ƿǫ ǫǳǫǶǩǫǸǷǰǦǸǦ ǮǳǪǹǷǸǶǮȍǦ, ǸǶǦǳǷǵǴǶǸǴǸ Ǯ ǵǶǴǮǭǨǴǪǷǸǨǫǳǮǸǫ 

ǮǳǪǹǷǸǶǮǮ Ǯ ǩǶǦǪǫǬǳǮǾǸǨǴǸǴ, ǷǴ ǶǫǽǮǷǮ 95% ǴǪ ǪǮǶǫǰǸǳǮǸǫ ǫǲǮǷǮǮ ǨǴ 2019 ǩǴǪǮǳǦ. 

 
ǋǳǫǶǩǫǸǷǰǮǸǫ ǮǳǪǹǷǸǶǮǮ ǩǮ ǴǵǺǦȑǦǦǸ ǷǱǫǪǳǮǸǫ ǵǴǸǰǦǸǫǩǴǶǮǮ: ǵǶǴǮǭǨǴǪǷǸǨǴ ǳǦ ǫǱǫǰǸǶǮǽǳǦ ǫǳǫǶǩǮȍǦ, ǰǴǲǧǮǳǮǶǦǳǴ 

ǵǶǴǮǭǨǴǪǷǸǨǴ ǳǦ ǸǴǵǱǮǳǦ Ǯ ǫǱǫǰǸǶǮǽǳǦ ǫǳǫǶǩǮȍǦ (ǐǘǋǋ), ǸǴǵǱǮǳǷǰǮ ǵǴǷǸǶǴȍǰǮ Ǯ ǪǶǹǩǮ ǫǳǫǶǩǫǸǷǰǮ ǮǳǪǹǷǸǶǮǮ. ǕǶǴǮǭ- 

ǨǴǪǷǸǨǴǸǴ ǳǦ ǫǱǫǰǸǶǮǽǳǦ ǫǳǫǶǩǮȍǦ ǳǦȍǲǳǴǩǹ ǵǶǮǪǴǳǫǷǹǨǦ ǭǦ ǫǲǮǷǮǮǸǫ ǨǴ ǰǦǸǫǩǴǶǮȍǦǸǦ, ǴǪǳǴǷǳǴ ǶǫǽǮǷǮ 90% ǨǴ 2019 

ǩǴǪǮǳǦ ǮǱǮ 48,5% ǨǴ ǨǰǹǵǳǮǸǫ ǫǲǮǷǮǮ ǨǴ ǫǳǫǶǩǫǸǷǰǮǴǸ ǷǫǰǸǴǶ ǨǴ 2019 ǩǴǪǮǳǦ. ǑǮǩǳǮǸǴǸ (ǰǦǰǴ ǪǴǲǦǾǫǳ ǮǭǨǴǶ) Ǯ ǵǶǮ- 

ǶǴǪǳǮǴǸ ǩǦǷ Ƿǫ ǵǶǮǲǦǶǳǮ ǮǭǨǴǶǮ ǳǦ ǫǳǫǶǩǮȍǦ ǭǦ ǵǶǴǮǭǨǴǪǷǸǨǴ ǳǦ ǫǱǫǰǸǶǮǽǳǦ ǫǳǫǶǩǮȍǦ ǨǴ ǭǫǲȍǦǸǦ. ǈǴ ǵǶǫǸǻǴǪǳǮǸǫ 

ǩǴǪǮǳǮ, ǶǫǭǮǪǹǦǱǳǮǴǸ ǲǦǭǹǸ ǧǫǾǫ ǫǪǫǳ ǴǪ ǩǱǦǨǳǮǸǫ ǮǭǨǴǶǮ ǳǦ ǫǳǫǶǩǮȍǦ ǾǸǴ Ƿǫ ǰǴǶǮǷǸǦǸ ǨǴ ǫǳǫǶǩǫǸǷǰǮǸǫ ǮǳǪǹǷǸǶǮǮ. 

ǗǫǵǦǰ, ǵǴǷǸǫǵǫǳǴ ǧǫǾǫ ǭǦǲǫǳǫǸ ǷǴ ǵǶǮǶǴǪǫǳ ǩǦǷ, ǴǷǴǧǫǳǴ ǭǦ ǵǶǴǮǭǨǴǪǷǸǨǴ ǳǦ ǫǱǫǰǸǶǮǽǳǦ ǫǳǫǶǩǮȍǦ Ǯ ǸǴǵǱǮǳǦ. ǕǴǶǦǪǮ 

ǵǶǴǲǫǳǦǸǦ ǳǦ ǩǴǶǮǨǴǸǴ Ǯ ǳǦǲǦǱǫǳǴǸǴ ǵǶǴǮǭǨǴǪǷǸǨǴ ǳǦ ǫǱǫǰǸǶǮǽǳǦ ǫǳǫǶǩǮȍǦ ǴǪ ǱǮǩǳǮǸ, ǫǲǮǷǮǮǸǫ ǴǪ ǴǨǦǦ ǰǦǸǫǩǴǶǮȍǦ ǨǴ 

2016 ǩǴǪǮǳǦ Ƿǫ ǵǴǲǦǱǮ ǭǦ 19,9% ǨǴ ǴǪǳǴǷ ǳǦ 2014 ǩǴǪǮǳǦ. ǓǴ, ǫǲǮǷǮǮǸǫ ǵǴǨǸǴǶǳǴ ǶǦǷǸǦǸ ǨǴ 2019 ǩǴǪǮǳǦ (ǭǦ 21% ǨǴ ǴǪǳǴǷ 

ǳǦ 2016 ǩǴǪǮǳǦ) ǵǴǶǦǪǮ ǭǩǴǱǫǲǫǳǴǸǴ ǪǴǲǦǾǳǴ ǵǶǴǮǭǨǴǪǷǸǨǴ Ǯ ǳǦǲǦǱǫǳǮǴǸ ǹǨǴǭ. ǗǫǵǦǰ, ǨǴ ǷǵǴǶǫǪǧǦ ǷǴ ǳǮǨǴǦǸǦ ǴǪ 1990 

ǩǴǪǮǳǦ, ǫǲǮǷǮǮǸǫ ǨǴ 2019 ǩǴǪǮǳǦ Ƿǫ ǳǦǲǦǱǫǳǮ ǭǦ 26%. 

 
ǗǴ ǹǽǫǷǸǨǴ ǷǴ 27,7% ǨǴ 2019 ǩǴǪǮǳǦ, ǰǦǸǫǩǴǶǮȍǦǸǦ ǸǶǦǳǷǵǴǶǸ ǫ ǨǸǴǶ ǳǦȍǩǴǱǫǲ ǵǶǮǪǴǳǫǷǹǨǦǽ ǨǴ ǨǰǹǵǳǮǸǫ ǫǲǮǷǮǮ ǨǴ 

ǫǳǫǶǩǫǸǷǰǮǴǸ ǷǫǰǸǴǶ. ǈǴ ǴǪǳǴǷ ǳǦ ǩǴǶǮǨǦǸǦ, Ƿǫ ǰǴǶǮǷǸǦǸ ǩǦǷ/ǲǦǭǹǸ (ǪǮǭǫǱ ǭǦ ǵǦǸǮǾǸǦ), ǲǴǸǴǶǫǳ ǧǫǳǭǮǳ, ǸǫǽǳǮ ǳǦǺǸǫǳǮ 

ǩǦǷǴǨǮ (ǘǓǉ), ǦǨǮȍǦǼǮǷǰǮ ǧǫǳǭǮǳ Ǯ ǵǶǮǶǴǪǫǳ ǩǦǷ. ǕǦǸǳǮǴǸ ǸǶǦǳǷǵǴǶǸ ǩǮ ǴǷǱǴǧǴǪǹǨǦ ǶǫǽǮǷǮ ǷǮǸǫ ǫǲǮǷǮǮ 99,6% ǨǴ 2019 

ǩǴǪǮǳǦ, ǪǴǪǫǰǦ ǫǲǮǷǮǮǸǫ ǴǪ ǬǫǱǫǭǳǮǼǦǸǦ Ƿǫ ǷǰǴǶǴ 0,4% Ǯ ǴǪ ǪǴǲǦǾǳǦǸǦ ǦǨǮȍǦǼǮȍǦ Ƿǫ ǧǱǮǷǰǹ ǪǴ ǳǹǱǦ. 

 
ǕǶǴǮǭǨǴǪǳǮǸǫ ǮǳǪǹǷǸǶǮǮ Ǯ ǩǶǦǪǫǬǳǮǾǸǨǴǸǴ ǰǦǰǴ ǫǳǫǶǩǫǸǷǰǦ ǰǦǸǫǩǴǶǮȍǦ ǮǲǦǦ ǪǫǱ ǴǪ 12,6% ǨǴ ǨǰǹǵǳǮǸǫ ǫǲǮǷǮǮ ǨǴ ǫǳǫǶ- 

ǩǫǸǷǰǮǴǸ ǷǫǰǸǴǶ ǨǴ 2019 ǩǴǪǮǳǦ. ǕǶǨǮǸǫ ǸǶǮ ǳǦȍǮǳǸǫǳǭǮǨǳǮ ǵǴǸǰǦǸǫǩǴǶǮǮ ǨǴ 2019 ǩǴǪǮǳǦ Ƿǫ ǬǫǱǫǭǴ Ǯ ǽǫǱǮǰ (48. 3 % ǴǪ 

ǰǦǸǫǩǴǶǮȍǦǸǦ ǫǲǮǷǮǮ), ǳǫǲǫǸǦǱǳǮ ǲǮǳǫǶǦǱǮ (32,6 %) Ǯ ǵǶǫǶǦǧǴǸǰǦ ǳǦ ǻǶǦǳǦ, ǵǮȍǦǱǴǼǮ Ǯ ǸǹǸǹǳ (6%). ǘǶǫǳǪǴǸ ǳǦ ǴǵǦȈǦȏǫ 

ǨǴ ǮǭǨǫǾǸǦȍǳǮǴǸ ǵǫǶǮǴǪ ǶǫǭǹǱǸǮǶǦǾǫ ǷǴ ǵǴǲǦǱǮ ǫǲǮǷǮǮ ǨǴ 2019 ǩǴǪǮǳǦ ǭǦ ǶǫǽǮǷǮ 40%. ǗǫǵǦǰ, ǵǴǶǦǪǮ ǭǦǷǮǱǫǳǮǸǫ 

ǦǰǸǮǨǳǴǷǸǮ ǨǴ ǮǳǪǹǷǸǶǮȍǦǸǦ ǭǦ ǬǫǱǫǭǴ Ǯ ǽǫǱǮǰ ǨǴ ǵǴǷǱǫǪǳǮǸǫ ǩǴǪǮǳǮ, ǫǲǮǷǮǮǸǫ Ƿǫ ǲǦǱǰǹ ǵǴǨǮǷǴǰǮ (3,5%) ǨǴ ǷǵǴǶǫǪǧǦ 

ǷǴ ǳǮǨǴǸǴ ǴǪ 2016 ǩǴǪǮǳǦ. 

 
ǈǰǹǵǳǮǸǫ ǫǲǮǷǮǮ ǳǦ ǷǸǦǰǱǫǳǮǽǰǮ ǩǦǷǴǨǮ ǨǴ ǫǳǫǶǩǫǸǷǰǮǴǸ ǷǫǰǸǴǶ ǵǴ ǩǦǷ (ǨǴ Gg CO2 -eq) ǭǦ ǮǭǨǫǾǸǦȍǳǮǸǫ ǩǴǪǮǳǮ Ƿǫ 

ǪǦǪǫǳǮ ǳǦ ǗǱǮǰǦ 3 7 . ǎǲǫǳǴ, ǶǫǽǮǷǮ ǷǮǸǫ ǫǲǮǷǮǮ ǳǦ ǷǸǦǰǱǫǳǮǽǰǮ ǩǦǷǴǨǮ ǨǴ 2019 ǩǴǪǮǳǦ Ƿǫ ǨǷǹǾǳǴǷǸ ǫǲǮǷǮǮ ǳǦ CO2 

(96,5%), Ǧ ǫǲǮǷǮǮǸǫ ǳǦ CH
4 
Ǯ N2O ǮǭǳǫǷǹǨǦǦǸ ǷǦǲǴ 2,8% Ǯ 0,7%, ǷǴǴǪǨǫǸǳǴ. 
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ʉʣʠʢʘ 3-7. ɽʤʠʩʠʠ ʥʘ ʩʪʘʢʣʝʥʠʯʢʠ ʛʘʩʦʚʠ ʚʦ ʝʥʝʨʛʝʪʩʢʠʦʪ ʩʝʢʪʦʨ, ʧʦ ʛʘʩ (ʚʦ Gg CO2 -eq) 

 
 

3.3.1.1 ʉʦʛʦʨʫʚʘˁʝ ʥʘ ʙʠʦʤʘʩʘ ʟʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʘ ʝʥʝʨʛʠʿʘ 

 
ǗǵǴǶǫǪ ǹǵǦǸǷǸǨǦǸǦ ǳǦ ǒǕǐǕ, ǫǲǮǷǮǮǸǫ ǳǦ CO2 ǾǸǴ Ƿǫ ȍǦǨǹǨǦǦǸ ǵǴǶǦǪǮ ǷǴǩǴǶǹǨǦȏǫ ǳǦ ǧǮǴǲǦǷǦ ǭǦ ǵǶǴǮǭǨǴǪǷǸǨǴ ǳǦ 

ǫǳǫǶǩǮȍǦ Ƿǫ ǵǶǮȍǦǨǫǳǮ ǰǦǰǴ ǮǳǺǴǶǲǦǸǮǨǳǮ ǷǸǦǨǰǮ. ǔǨǮǫ ǫǲǮǷǮǮ Ƿǫ ǳǦǲǦǱǫǳǮ ǨǴ ǵǫǶǮǴǪǴǸ 1990 ð 2019 ǩǴǪǮǳǦ ǭǦ 4,4% 

(ǗǱǮǰǦ 3 8).  

 
ǋǲǮǷǮǮǸǫ ǳǦ CO2 ǴǪ ǧǮǴǲǦǷǦǸǦ ǨǴ ǖǫǵǹǧǱǮǰǦ ǒǦǰǫǪǴǳǮȍǦ ǵǶǴǮǭǱǫǩǹǨǦǦǸ ǴǪ ǷǴǩǴǶǹǨǦȏǫǸǴ ǳǦ ǪǶǨǳǦǸǦ ǧǮǴǲǦǷǦ. ǔǨǴȍ 

ǮǭǨǴǶ ǳǦ ǫǳǫǶǩǮȍǦ ǩǫǳǫǶǦǱǳǴ ǩǴ ǰǴǶǮǷǸǦǸ ǪǴǲǦȑǮǳǷǸǨǦǸǦ Ǯ ǹǵǴǸǶǫǧǦǸǦ ǫ ǲǳǴǩǹ ǸǫǾǰǴ ǪǦ Ƿǫ ǰǨǦǳǸǮǺǮǼǮǶǦ ǸǴǰǲǹ ǵǴǶǦǪǮ 

ǾǮǶǴǰǴ ǶǦǷǵǶǴǷǸǶǦǳǫǸǦǸǦ ǳǫǱǫǩǦǱǳǦ ǷǫǽǦ. 

 
 
 

 

 
 

ʉʣʠʢʘ 3-8. ɽʤʠʩʠʠ ʥʘ CO2 ʦʜ ʩʦʛʦʨʫʚʘˁʝʪʦ ʥʘ ʙʠʦʤʘʩʘ ʟʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʘ ʝʥʝʨʛʠʿʘ (Gg) 
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3.3.2 ʀʥʜʫʩʪʨʠʩʢʠ ʧʨʦʮʝʩʠ ʠ ʫʧʦʪʨʝʙʘ ʥʘ ʧʨʦʠʟʚʦʜʠ 

ǎǳǪǹǷǸǶǮǷǰǴǸǴ ǵǶǴǮǭǨǴǪǷǸǨǴ ǨǴ ǒǦǰǫǪǴǳǮȍǦ ǭǦǧǦǨǮ ǵǴ ǫǰǴǳǴǲǷǰǮǴǸ ǸǶǦǳǭǮǼǮǷǰǮ ǵǫǶǮǴǪ ǨǴ 90-ǸǮǸǫ. ǒǳǴǩǹ ǮǳǪǹǷ- 

ǸǶǮǷǰǮ ǵǴǩǴǳǮ ǨǴ ǭǫǲȍǦǸǦ ǮǱǮ ǩǴ ǳǦǲǦǱǮȍǦ ǴǧǫǲǴǸ ǳǦ ǵǶǴǮǭǨǴǪǷǸǨǴ ǮǱǮ ǼǫǱǴǷǳǴ ǭǦǸǨǴǶǮȍǦ. ǗǫǵǦǰ, ǳǫǰǴǱǰǹ ǮǳǪǹǷǸǶǮǮ 

ǰǴǮ ǩǴ ǵǶǴǪǴǱǬǮȍǦ ǷǨǴǫǸǴ ǵǶǴǮǭǨǴǪǷǸǨǴ ǷǸǦǳǦǦ ǳǦȍǩǴǱǫǲǮ ǵǶǮǪǴǳǫǷǹǨǦǽǮ ǭǦ ǫǲǮǷǮǮǸǫ ǳǦ ǷǸǦǰǱǫǳǮǽǰǮ ǩǦǷǴǨǮ ǨǴ Ƿǫǰ- 

ǸǴǶǴǸ ǎǳǪǹǷǸǶǮǷǰǮ ǵǶǴǼǫǷǮ Ǯ ǹǵǴǸǶǫǧǦ ǳǦ ǵǶǴǮǭǨǴǪǮ (IPPU). ǓǦȍǩǴǱǫǲ ǪǫǱ ǴǪ ǫǲǮǷǮǮǸǫ ǳǦ ǷǸǦǰǱǫǳǮǽǰǮ ǩǦǷǴǨǮ ǪǴǦȈǦǦǸ 

ǴǪ ǲǫǸǦǱǳǦǸǦ ǮǳǪǹǷǸǶǮȍǦ (ǴǪ ǵǶǴǮǭǨǴǪǷǸǨǴ ǳǦ ǽǫǱǮǰ Ǯ ǺǫǶǴǱǫǩǹǶǮ) Ǯ ǲǮǳǫǶǦǱǳǦǸǦ ǮǳǪǹǷǸǶǮȍǦ (ǴǪ ǵǶǴǮǭǨǴǪǷǸǨǴ ǳǦ 

ǼǫǲǫǳǸ). ǔǷǸǦǸǴǰǴǸ ǴǪ ǫǲǮǷǮǮǸǫ ǳǦ ǷǸǦǰǱǫǳǮǽǰǮ ǩǦǷǴǨǮ ǨǴ ǭǫǲȍǦǸǦ ǪǴǦȈǦ ǴǪ ǹǵǴǸǶǫǧǦǸǦ ǳǦ ǷǹǵǷǸǮǸǹǸǮ ǭǦ ǷǹǵǷǸǦǳǼǮǮǸǫ 

ǾǸǴ ȍǦ ǴǷǮǶǴǲǦǾǹǨǦǦǸ ǴǭǴǳǷǰǦǸǦ ǴǧǨǮǨǰǦ (ODS) ǭǦ ǱǦǪǫȏǫ Ǯ ǰǱǮǲǦǸǮǭǦǼǮȍǦ. 

 
ǕǶǴǼǫǳǰǦǸǦ ǳǦ ǷǸǦǰǱǫǳǮǽǰǮ ǩǦǷǴǨǮ ǴǪ ǷǮǸǫ ǰǦǸǫǩǴǶǮǮ ǨǴ ǷǫǰǸǴǶǴǸ IPPU ǧǫǾǫ ǳǦǵǶǦǨǫǳǦ ǨǴ ǷǴǩǱǦǷǳǴǷǸ ǷǴ ǹǵǦǸǷǸǨǦǸǦ 

ǳǦ ǒǕǐǕ ǴǪ 2006 ǩǴǪǮǳǦ (ǓǮǨǴ 1, ǓǮǨǴ 2) Ǯ ǷǴ ǰǴǶǮǷǸǫȏǫ ǳǦ ǷǴǺǸǨǫǶǴǸ ǭǦ ǮǳǨǫǳǸǦǶ ǳǦ ǒǕǐǕ. ǕǴǪǦǸǴǼǮǸǫ ǭǦ ǵǴǪǩǴǸǴǨ- 

ǰǦ ǳǦ ǮǳǨǫǳǸǦǶǴǸ ǳǦ ǷǸǦǰǱǫǳǮǽǰǮ ǩǦǷǴǨǮ ǭǦ ǷǫǰǸǴǶǴǸ ǎǕǕǗ ǩǫǳǫǶǦǱǳǴ ǧǫǦ ǷǴǧǶǦǳǮ ǴǪ ǸǶǮ ǩǱǦǨǳǮ ǮǭǨǴǶǮ: ǊǶǬǦǨǳǮǴǸ 

ǭǦǨǴǪ ǭǦ ǷǸǦǸǮǷǸǮǰǦ, ǒǮǳǮǷǸǫǶǷǸǨǴǸǴ ǭǦ ǬǮǨǴǸǳǦ ǷǶǫǪǮǳǦ Ǯ ǵǶǴǷǸǴǶǳǴ ǵǱǦǳǮǶǦȏǫ ǮǱǮ ǪǮǶǫǰǸǳǴ ǴǪ ǮǳǪǹǷǸǶǮǷǰǮǸǫ 

ǵǴǷǸǶǴȍǰǮ. 

 
ǈǴ ǮǭǨǫǾǸǦȍǳǮǴǸ ǵǫǶǮǴǪ, ǫǲǮǷǮǮǸǫ ǴǪ ǴǨǴȍ ǷǫǰǸǴǶ ǧǫǦ ǲǦǱǰǹ ǵǶǴǲǫǳǫǸǮ, ǳǴ ǹǽǫǷǸǨǴǸǴ ǳǦ ǶǦǭǱǮǽǳǮ ǰǦǸǫǩǴǶǮǮ ǧǫǾǫ 

ǭǳǦǽǮǸǫǱǳǴ ǵǶǴǲǫǳǫǸǴ. ǈǴ 2019 ǩǴǪǮǳǦ, ǨǰǹǵǳǮǸǫ ǫǲǮǷǮǮ ǴǪ ǷǫǰǸǴǶǴǸ IPPU ǵǴǷǸǮǩǳǦǦ 763 Gg CO2-eq, ǾǸǴ ǵǶǫǸǷǸǦǨǹǨǦ 

ǳǦǲǦǱǹǨǦȏǫ ǴǪ 18,2% ǨǴ ǴǪǳǴǷ ǳǦ 1990 ǩǴǪǮǳǦ, ǮǱǮ ǲǦǱǴ ǳǦǲǦǱǹǨǦȏǫ ǴǪ 0,7% ǨǴ ǷǵǴǶǫǪǧǦ ǷǴ 2016 ǩǴǪǮǳǦ (ǗǱǮǰǦ 3 9 ).  

 
ǊǴ 2000 ǩǴǪǮǳǦ, ǲǫǸǦǱǳǦǸǦ ǮǳǪǹǷǸǶǮȍǦ ǧǫǾǫ ǵǶǫǴǨǱǦǪǹǨǦǽǰǮǴǸ ǮǭǨǴǶ ǳǦ ǫǲǮǷǮǮǸǫ, ǳǦȍǲǳǴǩǹ ǴǪ ǵǶǴǮǭǨǴǪǷǸǨǴǸǴ ǳǦ 

ǺǫǶǴǱǫǩǹǶǮ. ǕǴ 2000 ǩǴǪǮǳǦ, ǰǴǩǦ ǹǵǴǸǶǫǧǦǸǦ ǳǦ ǷǹǵǷǸǮǸǹǸǮǸǫ ǳǦ ODS ǨǴ ǭǫǲȍǦǸǦ ǵǴǽǳǦ ǪǦ Ƿǫ ǭǩǴǱǫǲǹǨǦ, ǹǽǫǷǸǨǴǸǴ ǳǦ 

ǫǲǮǷǮǮǸǫ ǳǦ ǷǸǦǰǱǫǳǮǽǰǮ ǩǦǷǴǨǮ ǴǪ ǲǫǸǦǱǳǦǸǦ ǮǳǪǹǷǸǶǮȍǦ ǭǳǦǽǮǸǫǱǳǴ Ƿǫ ǳǦǲǦǱǮ (ǴǪ 64% ǨǴ 1990 ǩǴǪǮǳǦ ǳǦ 21% ǨǴ 2016 

ǩǴǪǮǳǦ Ǯ ǷǰǴǶǴ 12% ǨǴ 2019 ǩǴǪǮǳǦ). ǎǷǸǴǨǶǫǲǫǳǴ, ǫǲǮǷǮǮǸǫ ǴǪ ǲǮǳǫǶǦǱǳǦǸǦ ǮǳǪǹǷǸǶǮȍǦ ǨǦǶǮǶǦǦǸ ǨǴ ǸǫǰǴǸ ǳǦ ǵǫǶǮǴǪǴǸ 

ǳǦ ǮǳǨǫǳǸǦǶǴǸ, ǵǴǰǦǬǹǨǦȍȑǮ ǧǱǦǩǴ ǭǩǴǱǫǲǹǨǦȏǫ ǳǦ ǸǶǫǳǪǴǸ ǨǴ ǵǴǷǱǫǪǳǮǸǫ ǩǴǪǮǳǮ. ǈǴ ǵǴǷǱǫǪǳǮǸǫ ǸǶǮ ǩǴǪǮǳǮ ǳǦ ǮǭǨǫǷ- 

ǸǹǨǦȏǫ, ǰǴǶǮǷǸǫȏǫǸǴ ǳǦ ǷǹǵǷǸǮǸǹǸǴǸ ǭǦ ODS ǵǴǶǦǷǳǦ ǭǦ ǴǰǴǱǹ 20% (ǨǴ ǴǪǳǴǷ ǳǦ 2016 ǩǴǪǮǳǦ), ǾǸǴ ǶǫǭǹǱǸǮǶǦ ǷǴ ǹǽǫǷǸǨǴ 

ǴǪ ǴǰǴǱǹ 36% ǴǪ ǫǲǮǷǮǮǸǫ ǳǦ ǷǫǰǸǴǶǴǸ IPPU ǨǴ 2019 ǩǴǪǮǳǦ. ǗǫǵǦǰ, ǪǴǲǮǳǦǳǸǳǴ ǹǽǫǷǸǨǴ ǮǲǦ ǲǮǳǫǶǦǱǳǦǸǦ ǮǳǪǹǷǸǶǮȍǦ ǷǴ 

48%, ǨǴ 2016 ǩǴǪǮǳǦ, 64% ǨǴ 2017 ǩǴǪǮǳǦ, 58% ǨǴ 2018 ǩǴǪǮǳǦ Ǯ ǴǰǴǱǹ 52% ǨǴ 2019 ǩǴǪǮǳǦ. ǋǲǮǷǮǮ ǴǪ ǪǶǹǩǮǸǫ ǰǦǸǫǩǴǶǮǮ, 

ǰǦǰǴ ǻǫǲǮǷǰǦǸǦ ǮǳǪǹǷǸǶǮȍǦ, ǓǫǫǳǫǶǩǫǸǷǰǮ ǵǶǴǮǭǨǴǪǮ ǴǪ ǹǵǴǸǶǫǧǦ ǳǦ ǩǴǶǮǨǦ Ǯ ǶǦǷǸǨǴǶǹǨǦǽǮ, ǮǳǪǹǷǸǶǮȍǦ ǭǦ ǫǱǫǰǸǶǴǳǮ- 

ǰǦ Ǯ ǵǶǴǮǭǨǴǪǷǸǨǴ Ǯ ǹǵǴǸǶǫǧǦ ǳǦ ǪǶǹǩǮ ǵǶǴǮǭǨǴǪǮ ǳǫ Ƿǫ ǷǱǹǽǹǨǦǦǸ ǨǴ ǭǫǲȍǦǸǦ (ǘǦǧǫǱǦ 3 4 ).  

 
 
 

 

 
ʉʣʠʢʘ 3-9. ɽʤʠʩʠʠ ʥʘ ʩʪʘʢʣʝʥʠʯʢʠ ʛʘʩʦʚʠ ʦʜ ʩʝʢʪʦʨʦʪ IPPU, ʧʦ ʢʘʪʝʛʦʨʠʿʘ (ʚʦ Gg CO2-eq) 
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ʊʘʙʝʣʘ 3-4. ɽʤʠʩʠʠ ʥʘ ʩʪʘʢʣʝʥʠʯʢʠ ʛʘʩʦʚʠ ʦʜ ʩʝʢʪʦʨʦʪ IPPU, ʧʦ ʢʘʪʝʛʦʨʠʿʘ (ʚʦ Gg CO2-eq) 
 

ʂʘʪʝʛʦʨʠʠ 
1990 

ʛʦʜʠʥʘ 
2000 
ʛʦʜʠʥʘ 

2005 
ʛʦʜʠʥʘ 

2014 
ʛʦʜʠʥʘ 

2015 
ʛʦʜʠʥʘ 

2016 
ʛʦʜʠʥʘ 

2017 
ʛʦʜʠʥʘ 

2018 
ʛʦʜʠʥʘ 

2019 
ʛʦʜʠʥʘ 

ʀʥʜʫʩʪʨʠʩʢʠ ʧʨʦʮʝʩʠ ʠ 
ʫʧʦʪʨʝʙʘ ʥʘ ʧʨʦʠʟʚʦʜʠ 

932 888 862 836 734 768 588 651 763 

ʄʠʥʝʨʘʣʥʘ ʠʥʜʫʩʪʨʠʿʘ 333 362 368 282 291 371 376 382 395 

ǕǶǴǮǭǨǴǪǷǸǨǴ ǳǦ ǼǫǲǫǳǸ 294 349 355 274 285 365 374 377 377 

ǕǶǴǮǭǨǴǪǷǸǨǴ ǳǦ ǨǦǶ 34 11 11 6 5 5 1 4 17 

ǕǶǴǮǭǨǴǪǷǸǨǴ ǳǦ ǷǸǦǰǱǴ 0 0 0 0 0 0 0 0 0 

ǊǶǹǩǮ ǵǶǴǼǫǷǳǮ ǹǵǴǸǶǫǧǮ 
ǳǦ ǰǦǶǧǴǳǦǸǮ 

5 2 2 1 1 1 1 1 1 

ǐǫǶǦǲǮǰǦ 3 0 0 0 0 0 0 0 0 

ǊǶǹǩǮ ǹǵǴǸǶǫǧǮ ǳǦ ǵǫǵǫǱ 
ǴǪ ǷǴǪǦ 

3 1 1 1 1 1 1 1 1 

ǊǶǹǩǴ NO, NA 

ʍʝʤʠʩʢʘ ʠʥʜʫʩʪʨʠʿʘ NO,NA 

ʄʝʪʘʣʥʘ ʠʥʜʫʩʪʨʠʿʘ 599 522 391 396 277 163 58 71 89 

ǕǶǴǮǭǨǴǪǷǸǨǴ ǳǦ ǬǫǱǫǭǴ 
Ǯ ǽǫǱǮǰ 

25 15 58 17 11 15 25 24 22 

ǕǶǴǮǭǨǴǪǷǸǨǴ ǳǦ 
ǺǫǶǴǱǫǩǹǶǮ 

266 196 332 379 265 145 29 41 62 

ǕǶǴǮǭǨǴǪǷǸǨǴ ǳǦ 
ǦǱǹǲǮǳǮǹǲ 

100 69 0 Ǉǖ Ǉǖ Ǉǖ Ǉǖ Ǉǖ Ǉǖ 

ǕǶǴǮǭǨǴǪǷǸǨǴ ǳǦ ǴǱǴǨǴ 22 23 Ǉǖ Ǉǖ 1 2 4 6 6 

ǕǶǴǮǭǨǴǪǷǸǨǴ ǳǦ ǼǮǳǰ 186 218 Ǉǖ Ǉǖ Ǉǖ Ǉǖ Ǉǖ Ǉǖ Ǉǖ 

ʅʝʝʥʝʨʛʝʪʩʢʠ ʧʨʦʠʟʚʦʜʠ 
ʦʜ ʫʧʦʪʨʝʙʘ ʥʘ ʛʦʨʠʚʘ ʠ 
ʨʘʩʪʚʦʨʫʚʘʯʠ 

 
NA, NO 

ʀʥʜʫʩʪʨʠʿʘ ʟʘ 
ʝʣʝʢʪʨʦʥʠʢʘ 

NA, NO 

ʂʦʨʠʩʪʝˁʝ ʥʘ ʧʨʦʠʟʚʦʜʠ 
ʢʘʢʦ ʩʫʧʩʪʠʪʫʪ ʟʘ ODS 

0 5 103 158 166 234 154 198 279 

ǑǦǪǫȏǫ Ǯ ǰǱǮǲǦǸǮǭǦǼǮȍǦ 0 5 103 158 166 234 154 198 279 

ǑǦǪǫȏǫ Ǯ ǷǸǦǼǮǴǳǦǶǳǦ 
ǰǱǮǲǦǸǮǭǦǼǮȍǦ 

0 5 103 158 166 234 154 198 279 

ǒǴǧǮǱǫǳ ǰǱǮǲǦ ǹǶǫǪ* IE 

ǗǶǫǪǷǸǨǦ ǭǦ ǪǹǨǦȏǫ ǳǦ 
ǵǫǳǦ 

 
 
 
 
 
 

NA, NE 

ǍǦǾǸǮǸǦ ǴǪ ǴǩǦǳ 

ǆǫǶǴǷǴǱǮ 

ǖǦǷǸǨǴǶǹǨǦǽǮ 

ǊǶǹǩǮ ǦǵǱǮǰǦǼǮǮ 

ʇʨʦʠʟʚʦʜʩʪʚʦ ʠ ʫʧʦʪʨʝʙʘ 
ʥʘ ʜʨʫʛʠ ʧʨʦʠʟʚʦʜʠ 

ɼʨʫʛʦ 

ɿʘʙʝʣʝʰʢʘ: *ǋǲǮǷǮǮǸǫ ǴǪ ǱǦǪǫȏǫ Ǯ ǰǱǮǲǦǸǮǭǦǼǮȍǦ Ƿǫ ǵǶǫǷǲǫǸǹǨǦǦǸ ǨǶǭ ǴǷǳǴǨǦ ǳǦ ǹǨǫǭǫǳ 
ǷǹǵǷǸǮǸǹǸ ǳǦ ODS Ǯ ǷǮǸǫ Ƿǫ ǵǶǮȍǦǨǫǳǮ ǨǴ ǗǸǦǼǮǴǳǦǶǳǦ ǰǱǮǲǦǸǮǭǦǼǮȍǦ 

NO - ʥʝ ʩʝ ʧʦʿʘʚʫʚʘ, NA - ʥʝ ʝ ʧʨʠʤʝʥʣʠʚʦ, NE - ʥʝ ʝ ʧʨʦʮʝʥʝʪʦ, IE - ʚʢʣʫʯʝʥʦ ʥʘ ʜʨʫʛʦ ʤʝʩʪʦ 

ǈǴ 2019 ǩǴǪǮǳǦ, ǫǲǮǷǮǮǸǫ ǳǦ CO2 ǹǽǫǷǸǨǹǨǦǦ ǷǴ 63,4% ǴǪ ǨǰǹǵǳǮǸǫ ǫǲǮǷǮǮ ǳǦ ǷǸǦǰǱǫǳǮǽǰǮ ǩǦǷǴǨǮ ǴǪ IPPU. HFC ǧǫǦ 

ǨǸǴǶ ǳǦȍǩǴǱǫǲ ǵǶǮǪǴǳǫǷǹǨǦǽ Ǯ ǹǽǫǷǸǨǹǨǦǦ ǷǴ 36,6% ǴǪ ǨǰǹǵǳǮǸǫ ǫǲǮǷǮǮ. ǋǲǮǷǮǮǸǫ ǳǦ CH
4 
ǧǫǦ ǭǦǳǫǲǦǶǱǮǨǮ (ǷǴǽǮǳǹǨǦ- 

ǦǸ ǵǴǲǦǱǰǹ ǴǪ 0,001% ǴǪ ǫǲǮǷǮǮǸǫ ǳǦ ǷǸǦǰǱǫǳǮǽǰǮ ǩǦǷǴǨǮ ǴǪ ǴǨǴȍ ǷǫǰǸǴǶ. ǋǲǮǷǮǮǸǫ ǳǦ SF6 ǳǫ ǧǫǦ ǵǶǴǼǫǳǫǸǮ ǵǴǶǦǪǮ 

ǳǫǪǴǷǸǦǵǳǴǷǸ ǳǦ ǵǴǪǦǸǴǼǮ ǭǦ ǦǰǸǮǨǳǴǷǸǦ. ǋǲǮǷǮǮǸǫ ǵǴǪǫǱǫǳǮ ǵǴ ǩǦǷ Ƿǫ ǵǶǮǰǦǬǦǳǮ ǳǦ ǗǱǮǰǦ 3-10 . 
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ʉʣʠʢʘ 3-10. ɽʤʠʩʠʠ ʥʘ ʩʪʘʢʣʝʥʠʯʢʠ ʛʘʩʦʚʠ ʦʜ ʩʝʢʪʦʨʦʪ IPPU, ʧʦ ʛʘʩ (ʚʦ Gg CO2 -eq) 
 

ǒǫȈǹ ǵǴǸǰǦǸǫǩǴǶǮǮǸǫ, ǸǶǮǸǫ ǩǱǦǨǳǮ ǮǭǨǴǶǮ ǳǦ ǫǲǮǷǮǮ Ƿǫ ǵǶǴǮǭǨǴǪǷǸǨǴǸǴ ǳǦ ǼǫǲǫǳǸ, ǵǶǴǮǭǨǴǪǮǸǫ ǾǸǴ Ƿǫ ǰǴǶǮǷǸǦǸ ǰǦǰǴ 

ǷǹǵǷǸǮǸǹǸ ǭǦ ODS Ǯ ǵǶǴǮǭǨǴǪǷǸǨǴǸǴ ǳǦ ǺǫǶǴǱǫǩǹǶǮ. 

 
ǈǴ ǭǫǲȍǦǨǦ ǮǲǦ ǷǦǲǴ ǫǪǳǦ ǺǦǧǶǮǰǦ ǭǦ ǵǶǴǮǭǨǴǪǷǸǨǴ ǳǦ ǼǫǲǫǳǸ. ǑǦǵǴǶǫǼ Ƿǫ ǰǴǶǮǷǸǮ ǰǦǰǴ ǴǷǳǴǨǳǦ ǲǮǳǫǶǦǱǳǦ ǷǹǶǴǨǮǳǦ Ǯ 

Ƿǫ ǪǴǧǮǨǦ ǴǪ ǴǸǨǴǶǫǳǮǴǸ ǶǹǪǳǮǰ, ǰǴȍ Ƿǫ ǳǦǴȈǦ ǨǴ ǶǦǲǰǮǸǫ ǳǦ ǺǦǧǶǮǰǦǸǦ. ǑǦǵǴǶǫǼǴǸ ǰǦǰǴ ǳǫǲǫǸǦǱǳǦ ǲǮǳǫǶǦǱǳǦ ǷǹǶǴǨǮǳǦ 

ǫ ǴǷǳǴǨǳǦ ǰǴǲǵǴǳǫǳǸǦ ǨǴ ǵǶǴǮǭǨǴǪǷǸǨǴǸǴ ǳǦ ǰǱǮǳǰǫǶ, ǴǪǳǴǷǳǴ ǼǫǲǫǳǸ. ǋǲǮǷǮǮǸǫ ǴǪ ǵǶǴǮǭǨǴǪǷǸǨǴǸǴ ǳǦ ǼǫǲǫǳǸ ǧǫǦ ǵǴǪ 

ǨǱǮȍǦǳǮǫ ǳǦ ǴǧǫǲǴǸ ǳǦ ǮǳǪǹǷǸǶǮǷǰǦǸǦ ǦǰǸǮǨǳǴǷǸ Ǯ ǳǮǨǳǦǸǦ ǺǱǹǰǸǹǦǼǮȍǦ ǧǫǾǫ ǭǦǧǫǱǫǬǦǳǦ ǨǴ ǸǫǰǴǸ ǳǦ ǵǫǶǮǴǪǴǸ ǳǦ Ǯǳ- 

ǨǫǳǸǦǶǴǸ. ǗǫǵǦǰ, ǸǶǫǳǪ ǳǦ ǭǩǴǱǫǲǹǨǦȏǫ ǲǴǬǫ ǪǦ Ƿǫ ǭǦǧǫǱǫǬǮ ǨǴ ǵǴǷǱǫǪǳǮǸǫ ǸǶǮ ǩǴǪǮǳǮ, ǾǸǴ ǶǫǭǹǱǸǮǶǦ ǷǴ 28% ǵǴǨǮǷǴǰǮ 

ǫǲǮǷǮǮ ǨǴ 2019 ǩǴǪǮǳǦ ǨǴ ǴǪǳǴǷ ǳǦ 1990 ǩǴǪǮǳǦ, ǮǱǮ 3,4% ǵǴǨǮǷǴǰǮ ǨǴ ǴǪǳǴǷ ǳǦ 2016 ǩǴǪǮǳǦ. 

 
ǚǱǹǴǶǴȍǦǩǱǫǨǴǪǴǶǴǪǮǸǫ (HFC) Ǯ, ǨǴ ǲǳǴǩǹ ǴǩǶǦǳǮǽǫǳǦ ǲǫǶǦ, ǵǫǶǺǱǹǴǶǴȍǦǩǱǫǶǴǪǮǸǫ (PFC) ǷǱǹǬǦǸ ǰǦǰǴ ǦǱǸǫǶǳǦǸǮǨǮ ǳǦ 

ǷǹǵǷǸǦǳǼǮǮǸǫ ǾǸǴ ȍǦ ǴǷǮǶǴǲǦǾǹǨǦǦǸ ǴǭǴǳǷǰǦǸǦ ǴǧǨǮǨǰǦ (ODS) ǰǴǮ ǵǴǷǸǫǵǫǳǴ Ƿǫ ǴǸǷǸǶǦǳǹǨǦǦǸ ǷǵǴǶǫǪ ǒǴǳǸǶǫǦǱǷǰǮǴǸ 

ǵǶǴǸǴǰǴǱ. HFC Ǯ PFC ǳǫ Ƿǫ ǰǴǳǸǶǴǱǮǶǦǳǮ ǷǴ ǒǴǳǸǶǫǦǱǷǰǮǴǸ ǵǶǴǸǴǰǴǱ ǧǮǪǫȍȑǮ ǸǮǫ ǳǫ ǵǶǮǪǴǳǫǷǹǨǦǦǸ ǭǦ ǴǷǮǶǴǲǦǾǹǨǦȏǫ 

ǳǦ ǷǸǶǦǸǴǷǺǫǶǷǰǦǸǦ ǴǭǴǳǷǰǦ ǴǧǨǮǨǰǦ. ǈǴ ǒǦǰǫǪǴǳǮȍǦ ǴǨǮǫ ǩǦǷǴǨǮ ǩǱǦǨǳǴ Ƿǫ ǰǴǶǮǷǸǦǸ ǭǦ ǱǦǪǫȏǫ Ǯ ǰǱǮǲǦǸǮǭǦǼǮȍǦ. ǋǲǮǷǮ- 

ǮǸǫ ǳǦ HFC ǴǪ ǴǨǴȍ ǷǫǰǸǴǶ ǷǱǫǪǦǸ ǸǶǫǳǪ ǳǦ ǭǩǴǱǫǲǹǨǦȏǫ ǨǴ ǵǶǮȍǦǨǫǳǮǸǫ ǩǴǪǮǳǮ, ǪǴǷǸǮǩǳǹǨǦȍȑǮ ǳǦȍǨǮǷǴǰǴ ǳǮǨǴ ǴǪ 279 CO2 

-eq ǨǴ 2019 ǩǴǪǮǳǦ Ǯ 234 CO2 -eq ǨǴ 2016 ǩǴǪǮǳǦ. 

 
ǈǴ ǗǫǨǫǶǳǦ ǒǦǰǫǪǴǳǮȍǦ, ǫǱǫǰǸǶǮǽǳǦ ǫǳǫǶǩǮȍǦ ǩǱǦǨǳǴ Ƿǫ ǰǴǶǮǷǸǮ ǭǦ ǵǶǴǮǭǨǴǪǷǸǨǴ ǳǦ ǺǫǶǴǱǫǩǹǶǦ. ǈǴ ǫǱǫǰǸǶǮǽǳǮǸǫ ǵǫǽǰǮ, 

ǭǦǩǶǫǨǦȏǫǸǴ Ƿǫ ǶǫǦǱǮǭǮǶǦ ǷǴ ǵǴǲǮǳǹǨǦȏǫ ǳǦ ǷǸǶǹȍǦ ǳǮǭ ǩǶǦǺǮǸǳǮ ǫǱǫǰǸǶǴǪǮ ǷǹǷǵǫǳǪǮǶǦǳǮ ǨǴ ǽǫǱǮǽǳǦ ǴǧǨǮǨǰǦ ǨǴ ǴǧǱǮǰ 

ǳǦ ǽǦǾǦ, ǴǩǳǴǴǸǵǴǶǳǴ ǴǧǱǴǬǫǳǦ. ǖǫǪǹǰǼǮȍǦǸǦ ǳǦ ȍǦǩǱǫǶǴǪǴǸ ǳǦ ǲǫǸǦǱǳǮǸǫ ǴǰǷǮǪǮ Ƿǫ ȍǦǨǹǨǦ ǰǴǩǦ Ƿǫ ǸǶǴǾǦǸ Ǯ ǰǴǰǷ Ǯ ǩǶǦǺǮǸ- 

ǳǮ ǫǱǫǰǸǶǴǪǮ. ǔǨǴȍ ǵǶǴǼǫǷ ǶǫǭǹǱǸǮǶǦ ǷǴ ǫǲǮǷǮǮ ǳǦ CO2 Ǯ CH 
4. 
ǘǶǫǳǪǴǸ ǳǦ ǫǲǮǷǮǮǸǫ ǳǦ ǷǸǦǰǱǫǳǮǽǰǮ ǩǦǷǴǨǮ ǴǪ ǵǶǴǮǭǨǴǪ- 

ǷǸǨǴǸǴ ǳǦ ǺǫǶǴǱǫǩǹǶǮ ǺǱǹǰǸǹǮǶǦ ǨǴ ǸǫǰǴǸ ǳǦ ǳǦǧȎǹǪǹǨǦǳǮǴǸ ǵǫǶǮǴǪ, ǩǱǦǨǳǴ ǵǴǶǦǪǮ ǺǮǳǦǳǷǮǷǰǮǸǫ ǰǶǮǭǮ (ǱǴǰǦǱǳǴ Ǯ ǩǱǴ- 

ǧǦǱǳǴ). ǈǴ 2019 ǩǴǪǮǳǦ, ǮǭǳǴǷǴǸ ǳǦ ǫǲǮǷǮǮǸǫ ǳǦ ǷǸǦǰǱǫǳǮǽǰǮ ǩǦǷǴǨǮ ǫ ǳǦǲǦǱǫǳ ǭǦ 77% ǴǪ ǳǮǨǴǸǴ ǴǪ 1990 ǩǴǪǮǳǦ, Ǧ ǭǦ 58% 

 

3.3.3 ɿʝʤʿʦʜʝʣʩʪʚʦ, ʰʫʤʘʨʩʪʚʦ ʠ ʜʨʫʛʘ ʥʘʤʝʥʘ ʥʘ ʟʝʤʿʠʰʪʝʪʦ 

ǍǫǲȍǴǪǫǱǷǸǨǴǸǴ, ǾǹǲǦǶǷǸǨǴǸǴ Ǯ ǪǶǹǩǦ ǳǦǲǫǳǦ ǳǦ ǭǫǲȍǮǾǸǫǸǴ (ǷǫǰǸǴǶǴǸ ǭǦ ǾǹǲǦǶǷǸǨǴ Ǯ ǪǶǹǩǦ ǳǦǲǫǳǦ ǳǦ ǭǫǲȍǮǾǸǫǸǴ) ǫ 

ǫǪǮǳǷǸǨǫǳǴ ǲǫȈǹ ǷǫǰǸǴǶǮǸǫ ǮǲǦȍȑǮ ǩǮ ǵǶǫǪǨǮǪ ǧǶǴȍǳǮǸǫ ǵǶǴǼǫǷǮ ǰǴǮ ǨǴǪǦǸ ǪǴ ǫǲǮǷǮǮ Ǯ ǴǸǷǸǶǦǳǹǨǦȏǫ ǳǦ ǷǸǦǰǱǫǳǮǽǰǮ 

ǩǦǷǴǨǮ, ǰǴǮ ǲǴǬǦǸ ǪǦ ǧǮǪǦǸ ǾǮǶǴǰǴ ǪǮǷǵǫǶǭǮǶǦǳǮ ǨǴ ǵǶǴǷǸǴǶǴǸ Ǯ ǲǳǴǩǹ ǵǶǴǲǫǳǱǮǨǮ ǨǴ ǨǶǫǲǫǸǴ. ǗǫǰǸǴǶǴǸ ǭǦ ǾǹǲǦǶǷǸǨǴ 

Ǯ ǪǶǹǩǦ ǳǦǲǫǳǦ ǳǦ ǭǫǲȍǮǾǸǫǸǴ ǩǮ ǵǴǰǶǮǨǦ ǦǰǸǮǨǳǴǷǸǮǸǫ ǭǦ ǵǶǴǮǭǨǴǪǷǸǨǴ ǳǦ ǪǴǧǮǸǴǰ; ǐǴǶǮǷǸǫȏǫ ǳǦ ǭǫǲȍǮǾǸǫǸǴ ǴǷǴǧǫǳǴ 

ǾǹǲǷǰǮ ǵǴǨǶǾǮǳǮ, ǭǫǲȍǴǪǫǱǷǰǮ ǵǴǨǶǾǮǳǮ, ǵǦǷǮǾǸǦ, ǲǴǽǹǶǮǾǸǦ, ǳǦǷǫǱǧǮ Ǯ ǪǶǹǩǴ ǭǫǲȍǮǾǸǫ; ǍǧǮǶǳǮ ǮǭǨǴǶǮ Ǯ ǮǭǨǴǶǮ ǳǦ 

ǫǲǮǷǮǮ ǳǦ ǳǫ-CO2 ǳǦ ǭǫǲȍǦ; Ǯ ǪǶǹǩǮ. 
 

ǐǦǰǴ ǫǪǫǳ ǴǪ ǵǶǮǲǦǶǳǮǸǫ ǮǭǨǴǶǮ ǳǦ ǷǸǦǰǱǫǳǮǽǰǮ ǩǦǷǴǨǮ, ǷǫǰǸǴǶǴǸ ǭǦ ǾǹǲǦǶǷǸǨǴ Ǯ ǪǶǹǩǦ ǳǦǲǫǳǦ ǳǦ ǭǫǲȍǮǾǸǫǸǴ ǵǶǴ- 

ǮǭǨǫǪǫ ǨǰǹǵǳǮ ǫǲǮǷǮǮ ǳǦ CO2 -eq ǰǴǮ ǨǦǶǮǶǦǦǸ ǨǴ ǴǵǷǫǩ ǴǪ 11.300 Gg ǨǴ 2000 ǩǴǪǮǳǦ ǪǴ ǳǦȍǳǮǷǰǮǸǫ -2.125 Gg ǨǴ 2014 

ǩǴǪǮǳǦ, ǵǶǴǷǱǫǪǫǳǮ ǷǴ ǭǳǦǽǮǸǫǱǳǮ ǨǦǶǮȍǦǼǮǮ ǭǦ ǵǫǶǮǴǪǴǸ ǴǪ 2015 ǪǴ 2019 ǩǴǪǮǳǦ, ǾǸǴ ǫ ǩǱǦǨǳǴ ǶǫǭǹǱǸǦǸ ǳǦ ǵǶǴǲǫǳǮǸǫ 

ǳǦ ǫǲǮǷǮǮǸǫ ǨǴ ǾǹǲǷǰǮǸǫ ǵǴǨǶǾǮǳǮ ǴǪ ǩǴǪǮǳǦ ǨǴ ǩǴǪǮǳǦ (ǗǱǮǰǦ 3 11 Ǯ ǘǦǧǫǱǦ 35). ǉǱǦǨǳǮǸǫ ǫǲǮǷǮǮ Ƿǫ ǵǶǴǮǭǨǫǪǹǨǦǦǸ ǨǴ 

ǷǸǴǽǦǶǷǰǮǴǸ ǷǫǰǸǴǶ. ǉǴǨǫǪǦǸǦ Ƿǫ ǵǶǮǲǦǶǫǳ ǮǭǨǴǶ ǳǦ ǷǸǦǰǱǫǳǮǽǰǮ ǩǦǷǴǨǮ ǰǦȍ ǵǶǫǬǮǨǦǶǮǸǫ. ǓǦȍǩǴǱǫǲ ǪǫǱ ǴǪ ǫǲǮǷǮǮǸǫ ǳǦ 

ǲǫǸǦǳ Ƿǫ ǵǶǫǪǮǭǨǮǰǹǨǦǦǸ ǴǪ ǫǳǸǫǶǮǽǳǦ ǺǫǶǲǫǳǸǦǼǮȍǦ (ǵǶǮǧǱǮǬǳǴ 80%), ǪǴǪǫǰǦ ǹǵǶǦǨǹǨǦȏǫǸǴ ǷǴ ȈǹǧǶǮǨǴ ǵǶǮǪǴǳǫǷǹǨǦ 

44 ǷǴ ǷǦǲǴ 15-18% ǴǪ ǨǰǹǵǳǮǸǫ ǫǲǮǷǮǮ ǳǦ CH
4

. 
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ʉʣʠʢʘ 3-11. ɽʤʠʩʠʠ (ʠ ʦʪʩʪʨʘʥʫʚʘˁʘ) ʥʘ ʩʪʘʢʣʝʥʠʯʢʠ ʛʘʩʦʚʠ ʦʜ ʩʝʢʪʦʨʦʪ ʟʘ ʰʫʤʘʨʩʪʚʦ ʠ ʜʨʫʛʘ ʥʘʤʝʥʘ ʥʘ ʟʝʤʿʠʰʪʝʪʦ (ʚʦ Gg CO2 -eq) 

 
ʊʘʙʝʣʘ 3-5. ɽʤʠʩʠʠ ʠ ʦʪʩʪʨʘʥʫʚʘˁʝ ʥʘ ʩʪʘʢʣʝʥʠʯʢʠ ʛʘʩʦʚʠ ʦʜ ʩʝʢʪʦʨʦʪ ʟʘ ʰʫʤʘʨʩʪʚʦ ʠ ʜʨʫʛʘ ʥʘʤʝʥʘ ʥʘ ʟʝʤʿʠʰʪʝʪʦ, 
ʧʦ ʢʘʪʝʛʦʨʠʿʘ (ʚʦ Gg CO2 -eq) 

 

 1990 
ʛʦʜʠʥʘ 

2000 
ʛʦʜʠʥʘ 

2005 
ʛʦʜʠʥʘ 

2014 
ʛʦʜʠʥʘ 

2015 
ʛʦʜʠʥʘ 

2016 
ʛʦʜʠʥʘ 

2017 
ʛʦʜʠʥʘ 

2018 
ʛʦʜʠʥʘ 

2019 
ʛʦʜʠʥʘ 

ʉʝʢʪʦʨ ʟʘ ʰʫʤʘʨʩʪʚʦ ʠ ʜʨʫʛʘ ʥʘʤʝʥʘ ʥʘ 
ʟʝʤʿʠʰʪʝʪʦ 

-77 11.300 -825 -2.125 274 -118 3.115 -59 3.003 

ʉʪʦʯʘʨʩʪʚʦ 1.109 937 876 791 820 834 1.056 1.041 824 

ɿʝʤʿʠʰʪʝ -1.545 10.057 -2.027 -3.251 -889 -1.319 1.361 -1.761 1.634 

ʐʫʤʩʢʦ ʟʝʤʿʠʰʪʝ -1.724 9.843 -2.231 -3.382 -1.225 -1.872 1.133 -2.255 1.060 

ʆʙʨʘʙʦʪʣʠʚʦ ʟʝʤʿʠʰʪʝ 52 93 75 78 140 257 123 266 199 

ʇʘʩʠʰʪʘ -4 7 41 -3 110 163 27 104 196 

ʅʘʩʝʣʙʠ 10 18 14 23 18 6 7 7 17 

ɼʨʫʛʦ ʟʝʤʿʠʰʪʝ 121 96 74 33 68 127 71 118 163 

ɿʙʠʨʥʠ ʠʟʚʦʨʠ ʠ ʠʟʚʦʨʠ ʥʘ ʝʤʠʩʠʠ ʥʘ 
ʥʝ-CO2 ʥʘ ʧʦʯʚʘ 

359 308 327 336 344 369 699 664 544 

ɸʧʣʠʢʘʮʠʿʘ ʥʘ ʫʨʝʘ 4 4 1 2 2 2 3 3 3 

ɼʠʨʝʢʪʥʠ ʝʤʠʩʠʠ ʥʘ N2O ʦʜ 
ʫʧʨʘʚʫʚʘʥʠʪʝ ʧʦʯʚʠ 

210 182 209 207 210 225 434 413 343 

ʀʥʜʠʨʝʢʪʥʠ ʝʤʠʩʠʠ ʥʘ N2O ʦʜ 
ʫʧʨʘʚʫʚʘʥʠʪʝ ʧʦʯʚʠ 

81 68 76 75 75 81 148 140 114 

ʀʥʜʠʨʝʢʪʥʠ ʝʤʠʩʠʠ ʥʘ N2O ʦʜ 
ʫʧʨʘʚʫʚʘˁʝʪʦ ʩʦ ʺʫʙʨʠʚʦ 

35 32 29 29 35 39 98 94 68 

ʆʜʛʣʝʜʫʚʘˁʝ ʦʨʠʟ 29 23 12 24 23 23 16 15 17 

ʉʦʙʨʘʥʠ ʜʨʚʝʥʠ ʧʨʦʠʟʚʦʜʠ -1 -1 -1 -2 -2 -2 -2 -2 0 

 

ǞǹǲǦǶǷǰǮǴǸ ǷǫǰǸǴǶ ǫ ǩǱǦǨǫǳ ǵǶǮǪǴǳǫǷǹǨǦǽ ǭǦ ǵǶǴǽǮǷǸǹǨǦȏǫ ǳǦ ǷǸǦǰǱǫǳǮǽǰǮ ǩǦǷǴǨǮ ǨǴ ǖǫǵǹǧǱǮǰǦ ǒǦǰǫǪǴǳǮȍǦ ǨǴ ǶǦǲ- 

ǰǮǸǫ ǳǦ ǵǴǸǷǫǰǸǴǶǴǸ ǭǦ ǾǹǲǦǶǷǸǨǴ Ǯ ǪǶǹǩǦ ǳǦǲǫǳǦ ǳǦ ǭǫǲȍǮǾǸǫǸǴ, ǴǷǨǫǳ ǳǫǰǴǱǰǹ ǩǴǪǮǳǮ ǰǴǩǦ ǵǴǶǦǪǮ ǾǹǲǷǰǮ ǵǴǬǦǶǮ 

(ǴǵǴǬǦǶǫǳǮ ǵǴǨǶǾǮǳǮ), ǫǲǮǷǮǮǸǫ ǴǪ ǴǨǦǦ ǳǦǲǫǳǷǰǦ ǰǦǸǫǩǴǶǮȍǦ ǳǦ ǭǫǲȍǮǾǸǫǸǴ ǧǫǦ ǭǳǦǽǮǸǫǱǳǴ ǳǦǪ ǩǴǪǮǾǳǮǴǸ ǵǶǴǷǫǰ. 

ǕǴǨǶǾǮǳǦǸǦ ǳǦ ǾǹǲǮǸǫ, ǷǴǷǸǦǨǴǸ ǳǦ ǨǮǪǴǨǮǸǫ (ǽǫǸǮǳǦǶǮ, ǾǮǶǴǰǴǱǮǷǳǮ, ǲǫǾǦǳǮ), ǰǦǰǴ Ǯ ǩǴǪǮǾǳǮǴǸ ǵǶǮǶǦǷǸ Ǯ ǴǸǷǸǶǦ- 

ǳǹǨǦȏǫ ǴǪ ǾǹǲǮǸǫ Ƿǫ ǶǫǱǦǸǮǨǳǴ ǷǸǦǧǮǱǳǮ. ǍǫǲȍǮǾǸǫǸǴ ǰǦǰǴ ǪǫǱ ǴǪ ǷǫǰǸǴǶǴǸ ǭǦ ǾǹǲǦǶǷǸǨǴ Ǯ ǪǶǹǩǦ ǳǦǲǫǳǦ ǳǦ ǭǫǲȍǮǾǸǫ- 

ǸǴ, Ǧ ǵǴǰǴǳǰǶǫǸǳǴ, ǾǹǲǷǰǴǸǴ ǭǫǲȍǮǾǸǫ, ǨǴ ǳǦȍǩǴǱǫǲ ǧǶǴȍ ǷǱǹǽǦǮ Ƿǫ ǭǳǦǽǦȍǳǮ ǵǶǴǽǮǷǸǹǨǦǽǮ ǳǦ ǷǸǦǰǱǫǳǮǽǰǮ ǩǦǷǴǨǮ. ǈǴ 

ǳǫǰǴǮ ǩǴǪǮǳǮ ǴǪ ǮǭǨǫǾǸǦȍǳǮǴǸ ǵǫǶǮǴǪ, ǰǦǰǴ ǨǴ 2005 (-2.230 Gg CO2 -eq),  2014 (-3.382 Gg CO2 -eq) Ǯ 2018 (-2.255 Gg CO2 

-eq) ǴǸǷǸǶǦǳǹǨǦȏǦǸǦ Ƿǫ ǭǦǧǫǱǫǬǮǸǫǱǳǮ. ǈǴ ǮǷǸǴ ǨǶǫǲǫ, ǩǴǪǮǳǮǸǫ ǷǴ ǭǳǦǽǮǸǫǱǫǳ ǧǶǴȍ ǾǹǲǷǰǮ ǵǴǬǦǶǮ Ǯ ǩǴǱǫǲǮ ǴǵǴǬǦǶǫ- 

ǳǮ ǵǴǨǶǾǮǳǮ ǾǹǲǦ ǵǶǮǪǴǳǫǷǹǨǦǦǸ ǭǦ ǭǩǴǱǫǲǹǨǦȏǫ ǳǦ ǫǲǮǷǮǮǸǫ ǳǦ ǷǸǦǰǱǫǳǮǽǰǮ ǩǦǷǴǨǮ (2000 ǩǴǪǮǳǦ ǷǴ 9843 Gg, 2017 

ǩǴǪǮǳǦ ǷǴ 1133 Gg Ǯ 2019 ǩǴǪǮǳǦ ǷǴ 1060 Gg). 

 
ǍǦ ǳǫ - CO2 ǮǭǨǴǶǮǸǫ ǳǦ ǷǸǦǰǱǫǳǮǽǰǮ ǩǦǷǴǨǮ ǰǴǮ, ǲǴǬǫ ǪǦ Ƿǫ ǭǦǰǱǹǽǮ ǪǫǰǦ ǲǳǴǩǹǧǶǴȍǳǮǸǫ ǵǶǦǰǸǮǰǮ Ǯ ǮǳǵǹǸǮ ǭǦ ǹǵǶǦǨǹ- 

ǨǦȏǫ ǶǫǭǹǱǸǮǶǦǦǸ ǷǴ ǭǳǦǽǮǸǫǱǳǦ ǰǴǱǮǽǮǳǦ ǳǦ ǫǲǮǷǮǮ ǳǦ ǷǸǦǰǱǫǳǮǽǰǮ ǩǦǷǴǨǮ, Ǧ ǨǰǹǵǳǮǸǫ ǫǲǮǷǮǮ ǰǴǩǦ ȑǫ Ƿǫ ǷǹǲǮǶǦǦǸ, 

Ƿǫ ǶǦǭǱǮǰǹǨǦǦǸ ǨǴ ǾǮǶǴǰ ǴǵǷǫǩ ǭǦ ǴǪǶǫǪǫǳǮ ǵǫǶǮǴǪǮ. ǆǰǴ Ƿǫ ǷǵǴǶǫǪǮ ǵǫǶǮǴǪǴǸ 1990-2016 ǩǴǪǮǳǦ ǨǰǹǵǳǦǸǦ ǫǲǮǷǮȍǦ ǳǦ 

ǷǸǦǰǱǫǳǮǽǰǮ ǩǦǷǴǨǮ ǫ ǨǴ ǴǵǷǫǩ ǴǪ 308 Gg CO2 -eq ǨǴ 2000 ǩǴǪǮǳǦ ǪǴ 369 Gg CO2 -eq, Ǧ ǨǴ 2016 ǩǴǪǮǳǦ. ǈǴ ǵǴǷǱǫǪǳǮǸǫ 

ǸǶǮ ǩǴǪǮǳǮ ǴǪ ǦǳǦǱǮǭǮǶǦǳǮǴǸ ǵǫǶǮǴǪ (2017-2019 ǩǴǪǮǳǦ), Ƿǫ ǭǦǧǫǱǫǬǹǨǦ ǷǫǶǮǴǭǳǴ ǭǩǴǱǫǲǹǨǦȏǫ ǳǦ ǫǲǮǷǮǮǸǫ ǴǪ ǳǫ - 



ǓǆǜǎǔǓǆǑǋǓ ǕǑǆǓ Ǎǆ 
ǐǑǎǒǆǘǗǐǎ ǕǖǔǒǋǓǎ 

46 

 

 

CO2 ǮǭǨǴǶǮǸǫ, ǴǷǴǧǫǳǴ ǨǴ ǰǦǸǫǩǴǶǮǮǸǫ: ǪǮǶǫǰǸǳǮ Ǯ ǮǳǪǮǶǫǰǸǳǮ ǫǲǮǷǮǮ ǴǪ ǹǵǶǦǨǹǨǦǳǮ ǵǴǽǨǮ Ǯ ǹǵǶǦǨǹǨǦȏǫ ǷǴ ȈǹǧǶǮǨǴ. 

ǓǫǲǦ ǷǫǶǮǴǭǳǮ ǵǶǴǲǫǳǮ ǨǴ ǨǰǹǵǳǮǴǸ ǸǶǫǳǪ ǳǦ ǫǲǮǷǮǮ ǭǦ ǪǶǹǩǮǸǫ ǪǨǦ ǸǮǵǦ ǳǦ ǦǵǱǮǰǦǼǮȍǦ ǳǦ ǹǶǫǦ ǧǫǭ ǫǲǮǷǮǮ ǳǦ CO2 

Ǯ ǴǪǩǱǫǪǹǨǦȏǫ ǴǶǮǭ. ǍǳǦǽǦǫǳ ǮǭǨǴǶ ǳǦ ǩǦǷǴǨǮ ǰǴǮ ǳǫ Ƿǫ CO2 Ƿǫ ǹǵǶǦǨǹǨǦǳǮǸǫ ǵǴǽǨǮ, ǰǴǮ ǵǶǮǪǴǳǫǷǹǨǦǦǸ ǷǴ ǨǰǹǵǳǮǸǫ 

ǫǲǮǷǮǮ ǳǦ ǷǫǰǸǴǶǴǸ ʟʘ ʰʫʤʘʨʩʪʚʦ ʠ ʜʨʫʛʘ ʥʘʤʝʥʘ ʥʘ ʟʝʤʿʠʰʪʝʪʦ CO2 - ǫǰǨǮǨǦǱǫǳǸǳǮ (ǷǴ ǮǷǰǱǹǽǴǰ ǳǦ ǵǶǴǽǮǷǸǹǨǦǽǮ- 

Ǹǫ ǴǪ ǾǹǲǦǶǷǸǨǴǸǴ) ǨǴ ǴǵǷǫǩ ǴǪ 17,11% ǨǴ 2000 ǩǴǪǮǳǦ, ǪǴ 29,37% ǨǴ 2017 ǩǴǪǮǳǦ 

 
 

3.3.3.1 ʉʪʦʯʘʨʩʪʚʦ 

 
ǋǲǮǷǮǮǸǫ ǳǦ ǷǸǦǰǱǫǳǮǽǰǮ ǩǦǷǴǨǮ ǴǪ ǷǸǴǽǦǶǷǰǮǸǫ ǦǰǸǮǨǳǴǷǸǮ ǵǶǴǮǭǱǫǩǹǨǦǦǸ ǴǪ ǳǮǨǳǦǸǦ ǺǮǭǮǴǱǴǾǰǦ ǦǰǸǮǨǳǴǷǸ Ǯ ǦǰǸǮǨ- 

ǳǴǷǸ ǨǴ ǨǶǷǰǦ ǷǴ ǵǶǴǮǭǨǴǪǷǸǨǴǸǴ Ǯ ǹǵǶǦǨǹǨǦȏǫǸǴ ǷǴ ȈǹǧǶǮǨǴ ǳǦ ǺǦǶǲǮǸǫ. ǕǴǷǸǴȍǦǸ ǶǦǭǱǮǰǮ ǨǴ ǫǲǮǷǮǮǸǫ ǨǴ ǶǦǭǱǮǽǳǮ 

ǨǮǪǴǨǮ Ǯ ǸǮǵǴǨǮ ǳǦ ǵǶǴǮǭǨǴǪǷǸǨǴ, ǷǮǷǸǫǲ ǳǦ ǵǶǴǮǭǨǴǪǷǸǨǴ, ǳǮǨǴ ǳǦ ǵǶǴǪǹǰǸǮǨǳǴǷǸ, ǹǵǶǦǨǹǨǦȏǫ ǷǵǫǼǮǺǮǽǳǴ ǭǦ ǺǦǶ- 

ǲǦǸǦ ǮǸǳ. ǓǦǼǮǴǳǦǱǳǴǸǴ ǷǸǴǽǦǶǷǰǴ ǵǶǴǮǭǨǴǪǷǸǨǴ ǳǦ ǩǴǨǫǪǦ, ǴǨǼǮ, ǰǴǭǮ Ǯ ǰǴȏǮ ǩǱǦǨǳǴ Ƿǫ ǰǦǶǦǰǸǫǶǮǭǮǶǦ ǷǴ ǵǶǴǮǭǨǴǪ- 

ǷǸǨǫǳǮ ǷǮǷǸǫǲǮ ǷǴ ǳǮǭǴǰ ǪǴ ǹǲǫǶǫǳ ǮǳǸǫǳǭǮǸǫǸ. ǗǫǵǦǰ, ǪǫǱ ǴǪ ǲǱǫǽǳǮǸǫ ǰǶǦǨǮ Ǯ ǵǴǨǫȑǫǸǴ ǷǮǷǸǫǲǮ ǭǦ ǵǶǴǮǭǨǴǪǷǸǨǴ ǳǦ 

ǷǨǮȏǮ Ǯ ǬǮǨǮǳǦ Ƿǫ ǲǳǴǩǹ ǮǳǸǫǳǭǮǨǳǮ ǰǦǪǫ ǾǸǴ ǫǲǮǷǮǮǸǫ ǴǪ ǹǵǶǦǨǹǨǦȏǫǸǴ ǷǴ ȈǹǧǶǮǨǴ ǲǴǬǦǸ ǨǳǮǲǦǸǫǱǳǴ ǪǦ Ƿǫ ǷǱǫǪǦǸ. 

ǳǮǨǴ 2 Ƿǫ ǰǴǶǮǷǸǫǾǫ ǰǦȍ ǲǱǫǽǳǮ ǰǶǦǨǮ Ǯ ǷǨǮȏǮ ǭǦ ǫǲǮǷǮǮ ǴǪ ǫǳǸǫǶǮǽǳǦ ǺǫǶǲǫǳǸǦǼǮȍǦ Ǯ ǹǵǶǦǨǹǨǦȏǫ ǷǴ ȈǹǧǶǮǨǴ ǨǴ ǴǨǴȍ 

ǮǭǨǫǾǸǦȍ. ǎǷǸǴǨǶǫǲǫǳǴ, ǰǦǰǴ ǾǸǴ ǧǫǾǫ ǷǱǹǽǦȍǴǸ ǨǴ ǵǶǫǸǻǴǪǳǮǸǫ ǮǭǨǫǾǸǦǮ, ǲǫǸǴǪǴǱǴǩǮȍǦǸǦ ǴǪ ǳǮǨǴ 1 ǧǫǾǫ ǵǶǮǲǫǳǫǸǦ Ǯ 

ǭǦ ǪǶǹǩǮ ǨǮǪǴǨǮ. 

 
ǈǰǹǵǳǮǸǫ ǫǲǮǷǮǮ ǰǦǰǴ ǶǫǭǹǱǸǦǸ ǳǦ ǷǸǴǽǦǶǷǰǦǸǦ ǦǰǸǮǨǳǴǷǸ ǨǴ 2017 ǩǴǪǮǳǦ ǧǫǦ 1.056 Gg CO2 -eq, ǪǴǪǫǰǦ ǨǴ 2019 ǩǴǪǮǳǦ 

Ƿǫ ǳǦǲǦǱǮȍǦ ǳǦ 824 Gg CO2 -eq. ǊǮǶǫǰǸǳǦǸǦ ǷǵǴǶǫǪǧǦ ǷǴ ǵǶǫǸǻǴǪǳǴ ǵǶǮȍǦǨǫǳǮǸǫ ǫǲǮǷǮǮ ǳǫ ǫ ǵǶǮǲǫǳǱǮǨǦ ǵǴǶǦǪǮ ǵǴ- 

ǪǴǧǶǹǨǦȏǫǸǴ ǳǦ ǰǴǶǮǷǸǫǳǦǸǦ ǲǫǸǴǪǴǱǴǩǮȍǦ Ǯ ǭǩǴǱǫǲǫǳǦǸǦ ǹǵǴǸǶǫǧǦ ǳǦ ȈǹǧǶǮǨǴ ǨǴ ǵǶǴǮǭǨǴǪǷǸǨǴǸǴ ǳǦ ǧǮǴǩǦǷ. 

 
ǕǶǫǬǮǨǦǶǮǸǫ Ƿǫ ǵǶǮǲǦǶǫǳ ǮǭǨǴǶ ǳǦ ǫǲǮǷǮǮǸǫ ǳǦ ǷǸǦǰǱǫǳǮǽǰǮ ǩǦǷǴǨǮ ǴǪ ǪǴǧǮǸǴǰǴǸ. ǔǷǴǧǫǳǴ, ǲǱǫǽǳǮǸǫ ǰǶǦǨǮ Ǯ ǪǶǹǩǮ- 
Ǹǫ ǩǴǨǫǪǦ ǮǷǵǹǾǸǦǦǸ ǳǦȍǩǴǱǫǲ ǪǫǱ ǴǪ ǷǸǦǰǱǫǳǮǽǰǮ ǩǦǷǴǨǮ. ǔǨǼǮǸǫ Ǯ ǰǴǭǮǸǫ (ǵǶǫǬǮǨǦǶǮ), ǰǴȏǮǸǫ, ǷǨǮȏǮǸǫ Ǯ ǬǮǨǮǳǦǸǦ, 
ǭǳǦǽǮǸǫǱǳǴ ǵǴǲǦǱǰǹ ǵǶǮǪǴǳǫǷǹǨǦǦǸ ǭǦ ǫǲǮǷǮǮǸǫ ǳǦ ǷǫǰǸǴǶǴǸ. ǈǴ 2017-2019 ǩǴǪǮǳǦ, ǫǲǮǷǮǮǸǫ ǳǦ CH 

4 
ǧǫǦ ǴǪ 34 Gg 

(2017-18) ǪǴ 29 Gg ǨǴ 2019 ǩǴǪǮǳǦ (ǘǦǧǫǱǦ 3 6 ). ǈǴ ǵǶǴǷǫǰ, ǳǦȍǩǴǱǫǲ ǪǫǱ ǴǪ ǫǲǮǷǮǮǸǫ ǳǦ CH
4 
ǧǫǦ ǴǪ ǫǳǸǫǶǮǽǳǦ ǺǴǶǲǦ- 

ǼǮȍǦ (88%), ǪǴǪǫǰǦ ǹǵǶǦǨǹǨǦȏǫǸǴ ǷǴ ȈǹǧǶǮǨǴ ǵǶǮǪǴǳǫǷǫ ǷǴ 12%. ǕǴǨǫȑǫǸǴ CH
4 
Ƿǫ ǵǶǴǮǭǨǫǪǹǨǦ ǷǴ ǫǳǸǫǶǮǽǳǦ ǺǫǶǲǫǳǸǦ- 

ǼǮȍǦ Ǯ ǹǵǶǦǨǹǨǦȏǫ ǷǴ ȈǹǧǶǮǨǴ ǰǦȍ ǩǴǨǫǪǦǸǦ (29 Gg ǫǳǸǫǶǮǽǳǴ Ǯ 2 Gg ȈǹǧǶǮǨǴ), ǾǸǴ ǵǶǫǸǷǸǦǨǹǨǦ 80% ǴǪ ǨǰǹǵǳǮǸǫ ǫǲǮǷǮǮ 
ǳǦ ǲǫǸǦǳ ǰǦȍ ǪǴǧǮǸǴǰǴǸ. ǋǳǸǫǶǮǽǳǦǸǦ ǺǫǶǲǫǳǸǦǼǮȍǦ ǴǪ ǷǮǸǫ ǪǶǹǩǮ ǨǮǪǴǨǮ (ǴǨǼǮ, ǰǴǭǮ, ǰǴȏǮ Ǯ ǷǨǮȏǮ) ǵǶǮǪǴǳǫǷǹǨǦ ǷǴ 
ǴǰǴǱǹ 16% ǴǪ ǨǰǹǵǳǦǸǦ ǫǲǮǷǮȍǦ ǳǦ CH

4 
ǨǴ ǷǫǰǸǴǶǴǸ. ǈǴ ǵǶǴǷǫǰ, ǭǦ ǵǫǶǮǴǪǴǸ, 55% ǴǪ ǫǲǮǷǮǮǸǫ ǳǦ CH

4 
ǴǪ ǹǵǶǦǨǹǨǦȏǫǸǴ ǷǴ 

ȈǹǧǶǮǨǴ ǧǫǦ ǵǶǴǮǭǨǫǪǫǳǮ ǰǦȍ ǩǴǨǫǪǦ, Ǧ 40% ǪǴǦȈǦǦ ǴǪ ǷǨǮȏǮ. ǗǮǸǫ ǪǶǹǩǮ ǨǮǪǴǨǮ ǵǶǮǪǴǳǫǷǴǦ ǭǦ ǷǦǲǴ 5% ǭǦ ǫǲǮǷǮȍǦǸǦ 
ǳǦ CH

4 
ǴǪ ǹǵǶǦǨǹǨǦȏǫǸǴ ǷǴ ȈǹǧǶǮǨǴ. ǈǴ ǵǶǴǼǫǳǰǦǸǦ, ǫǲǮǷǮǮǸǫ ǳǦ CH

4 
ǧǫǦ ǵǶǫǺǶǱǫǳǮ ǨǴ ǫǰǨǮǨǦǱǫǳǸǮ ǳǦ CO2. ǋǲǮǷǮǮǸǫ 

ǳǦ CH
4 
ǨǴ 2017, 2018 Ǯ 2019 ǩǴǪǮǳǦ ǧǫǦ 814,44; 838,16 Ǯ 715,47 Gg CO2 -eq, ǷǴǴǪǨǫǸǳǴ. 

 
ʊʘʙʝʣʘ 3-6. ɽʤʠʩʠʠ ʥʘ CH4 (ʚʦ Gg) ʧʦʨʘʜʠ ʘʢʪʠʚʥʦʩʪʠ ʚʦ ʩʪʦʯʘʨʩʢʦʪʦ ʧʨʦʠʟʚʦʜʩʪʚʦ 

 

ʂʘʪʝʛʦʨʠʠ 
1990 

ʛʦʜʠʥʘ 
2000 
ʛʦʜʠʥʘ 

2005 
ʛʦʜʠʥʘ 

2014 
ʛʦʜʠʥʘ 

2015 
ʛʦʜʠʥʘ 

2016 
ʛʦʜʠʥʘ 

2017 
ʛʦʜʠʥʘ 

2018 
ʛʦʜʠʥʘ 

2019 
ʛʦʜʠʥʘ 

ǋǳǸǫǶǮǽǳǦ ǺǫǶǲǫǳǸǦǼǮȍǦ 36 30 28 25 26 26 30 30 25 

ǙǵǶǦǨǹǨǦȏǫ ǷǴ ȈǹǧǶǮǨǴ 6 6 5 5 5 6 4 4 4 

ɺʢʫʧʥʠ ʝʤʠʩʠʠ 42 36 33 30 31 32 34 34 29 

ɺʢʫʧʥʠ ʝʤʠʩʠʠ (Gg CO2- eq.) 1.060 893 836 752 782 792 841 838 715 

 
ǋǲǮǷǮǮǸǫ ǳǦ N2O Ƿǫ ǪǴǱǬǦǸ ǮǷǰǱǹǽǮǨǴ ǳǦ ǹǵǶǦǨǹǨǦȏǫǸǴ ǷǴ ȈǹǧǶǮǨǴǸǴ. ǋǲǮǷǮǮǸǫ ǭǦ ǵǫǶǮǴǪǴǸ 2017-2019 ǩǴǪǮǳǦ ǧǫǦ 

ǴǰǴǱǹ 0,7 Gg ǨǴ 2017 Ǯ 2018 ǩǴǪǮǳǦ Ǯ ǵǦǪǳǦǦ ǳǦ 0,36 Gg ǨǴ 2019 ǩǴǪǮǳǦ (ǘǦǧǫǱǦ 3-7). ǉǱǦǨǳǮǸǫ ǫǲǮǷǮǮ ǧǮǱǫ ǷǨǮǳǷǰǮǸǫ 

ǺǦǶǲǮ, 84%, Ǧ ǵǴǸǴǦ ǷǱǫǪǹǨǦǦǸ ǺǦǶǲǮǸǫ ǭǦ ǩǴǨǫǪǦ ǷǴ 13%. ǈǴ ǵǶǫǸǻǴǪǳǮǸǫ ǮǭǨǫǾǸǦǮ, ǫǲǮǷǮȍǦǸǦ ǳǦ N2O ǧǫǾǫ 3-4 ǵǦǸǮ 

ǵǴǲǦǱǦ ǰǴǩǦ Ƿǫ ǵǶǮǲǫǳǹǨǦǾǫ ǲǫǸǴǪǴǱǴǩǮȍǦǸǦ ǳǮǨǴ 1. 

 

ǋǲǮǷǮǮǸǫ ǳǦ N2O ǮǷǸǴ ǸǦǰǦ ǧǫǦ ǵǶǫǺǶǱǫǳǮ ǨǴ ǫǰǨǮǨǦǱǫǳǸǮ ǳǦ CO2
. 
ǋǲǮǷǮǮǸǫ ǳǦ N2O ǨǴ ǸǫǰǴǸ ǳǦ ǩǴǪǮǳǮǸǫ Ƿǫ ǶǫǱǦ- 

ǸǮǨǳǴ ǷǸǦǧǮǱǳǮ, ǴǰǴǱǹ 41 Gg CO2 -eq ǪǴ 2016 ǩǴǪǮǳǦ. ǈǴ ǮǭǨǫǾǸǦȍǳǮǴǸ ǵǫǶǮǴǪ, ǳǮǨǴ 2 ǧǫǾǫ ǵǶǮǲǫǳǫǸǴ ǭǦ ǵǶǴǼǫǳǰǦ ǳǦ 

ǫǲǮǷǮǮǸǫ ǰǦȍ ǲǱǫǽǳǮǸǫ ǩǴǨǫǪǦ Ǯ ǷǨǮȏǮǸǫ, ǸǦǰǦ ǾǸǴ ǫǲǮǷǮǮǸǫ ǳǦ N2O ǧǫǦ ǴǪ 215 ǨǴ 2017 ǩǴǪǮǳǦ ǪǴ 109 Gg C 
2 
-eq ǨǴ 2019 

ǩǴǪǮǳǦ. 



ǓǆǜǎǔǓǆǑǋǓ ǕǑǆǓ Ǎǆ 
ǐǑǎǒǆǘǗǐǎ ǕǖǔǒǋǓǎ 

47 

 

 

ʊʘʙʝʣʘ 3-7. ɽʤʠʩʠʠ ʥʘ N2O (ʚʦ Gg) ʧʦʨʘʜʠ ʘʢʪʠʚʥʦʩʪʠ ʚʦ ʩʪʦʯʘʨʩʢʦʪʦ ʧʨʦʠʟʚʦʜʩʪʚʦ 
 

ʂʘʪʝʛʦʨʠʠ 
1990 

ʛʦʜʠʥʘ 
2000 
ʛʦʜʠʥʘ 

2005 
ʛʦʜʠʥʘ 

2014 
ʛʦʜʠʥʘ 

2015 
ʛʦʜʠʥʘ 

2016 
ʛʦʜʠʥʘ 

2017 
ʛʦʜʠʥʘ 

2018 
ʛʦʜʠʥʘ 

2019 
ʛʦʜʠʥʘ 

ǋǳǸǫǶǮǽǳǦ ǺǫǶǲǫǳǸǦǼǮȍǦ 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 

ǙǵǶǦǨǹǨǦȏǫ ǷǴ ȈǹǧǶǮǨǴ 0.2 0.1 0.1 0.1 0.1 0.1 0,7 0,7 0,4 

ɺʢʫʧʥʠ ʝʤʠʩʠʠ 0.2 0.1 0.1 0.1 0.1 0.1 0,7 0,7 0,4 

ɺʢʫʧʥʠ ʝʤʠʩʠʠ (Gg CO2- eq.) 49.3 43.1 40.4 38.8 38.6 41.4 214.6 202.7 108,5 

 
3.3.3.2 ɿʝʤʿʠʰʪʝ 

 
ǐǦǸǫǩǴǶǮȍǦǸǦ ǭǫǲȍǮǾǸǫ ǷǴǪǶǬǮ ǾǹǲǷǰǴ ǭǫǲȍǮǾǸǫ, ǭǫǲȍǴǪǫǱǷǰǴ ǭǫǲȍǮǾǸǫ, ǵǦǷǮǾǸǦ, ǳǦǷǫǱǧǮ Ǯ ǪǶǹǩǴ ǭǫǲȍǮǾǸǫ. ǐǦǰǴ Ǯ ǪǦ 

ǫ, ǳǫǰǴǮ ǴǪ ǰǦǸǫǩǴǶǮǮǸǫ Ƿǫ ǭǳǦǽǦǫǳ ǵǶǮǪǴǳǫǷǹǨǦǽ ǭǦ ǫǲǮǷǮǮǸǫ ǳǦ ǷǸǦǰǱǫǳǮǽǰǮ ǩǦǷǴǨǮ, ǳǴ ǪǶǹǩǮ, ǰǦǰǴ ǾǸǴ ǫ ǾǹǲǷǰǴǸǴ 

ǭǫǲȍǮǾǸǫ, ǲǴǬǫ ǪǦ ǧǮǪǫ ǩǱǦǨǫǳ ǵǶǴǽǮǷǸǹǨǦǽ ǳǦ CO2. ǍǦ ǵǴǸǶǫǧǮǸǫ ǳǦ ǴǨǴȍ ǮǭǨǫǾǸǦȍ, ǸǮǫ ǧǫǦ ǪǫǸǦǱǳǴ ǦǳǦǱǮǭǮǶǦǳǮ ǴǪ- 

ǪǫǱǳǴ. 

 
ʐʫʤʩʢʦ ʟʝʤʿʠʰʪʝ 

 
ǞǹǲǮǸǫ Ǯ ǾǹǲǷǰǴǸǴ ǭǫǲȍǮǾǸǫ ǨǴ ǖǫǵǹǧǱǮǰǦ ǒǦǰǫǪǴǳǮȍǦ ǭǦǺǦȑǦǦǸ ǴǰǴǱǹ 1,1 mil.  ha Ǯ Ƿǫ ǰǦǶǦǰǸǫǶǮǭǮǶǦǦǸ ǷǴ ǩǴǱǫǲǦ 

ǶǦǭǳǴǨǮǪǳǴǷǸ ǳǦ ǨǮǪǴǨǮǸǫ, ǳǴ ǷǴ ǳǮǭǴǰ ǰǨǦǱǮǸǫǸ Ǯ ǲǦǱ ǩǴǪǮǾǫǳ ǵǶǮǶǦǷǸ. ǕǴǨǫȑǫ ǴǪ 70% ǴǪ ǾǹǲǮǸǫ Ƿǫ ǷǫǽǫǳǮ, 90% 

Ƿǫ ǱǮǷǸǴǵǦǪǳǮ Ǯ ǶǫǽǮǷǮ 90% Ƿǫ ǨǴ ǪǶǬǦǨǳǦ ǷǴǵǷǸǨǫǳǴǷǸ. ǓǦȍǪǴǲǮǳǦǳǸǫǳ ǨǮǪ ǫ ǧǹǰǦǸǦ, Ǧ ǵǴǸǴǦ Ǯ ǶǦǭǳǮǸǫ ǨǮǪǴǨǮ ǪǦǧ. 

ǈǰǹǵǳǮǸǫ ǶǫǭǫǶǨǮ ǳǦ ǪǶǨǦ Ƿǫ ǵǶǴǼǫǳǹǨǦǦǸ ǳǦ ǴǰǴǱǹ 70 ǲǮǱ. ǲ3, Ǧ ǨǰǹǵǳǮǴǸ ǩǴǪǮǾǫǳ ǶǦǷǸ ǫ ǴǰǴǱǹ 1,7 mil  m3. ǒǳǴǩǹ ǩǴǱǫǲ 

ǪǫǱ ǴǪ ǭǫǲȍǮǾǸǫǸǴ ǰǴǫ Ƿǫ ǷǲǫǸǦ ǭǦ ǾǹǲǷǰǴ, Ƿǫ ǾǹǲǮ ǴǪ ǲǫǪǮǸǫǶǦǳǷǰǮ ǸǮǵ, ǰǦǶǦǰǸǫǶǮǷǸǮǽǳǮ ǷǴ ǲǦǱǮ ǪǶǨȍǦ Ǯ ǩǶǲǹǾǰǮ. 

 
ǕǴǪǦǸǴǼǮǸǫ ǭǦ ǨǰǹǵǳǦǸǦ ǵǴǨǶǾǮǳǦ ǳǦ ǾǹǲǮǸǫ Ƿǫ ǳǦȍǪǫǳǮ ǨǴ ǷǸǦǸǮǷǸǮǽǰǮǸǫ ǩǴǪǮǾǳǮǼǮ ǴǪ ǊǶǬǦǨǳǮǴǸ ǭǦǨǴǪ ǭǦ ǷǸǦǸǮǷǸǮ- 

ǰǦ, ǾǹǲǦǶǷǰǴ ǷǸǴǵǦǳǷǰǮ ǵǱǦǳǴǨǮ (ƿǕ ăǒǦǰǫǪǴǳǷǰǮ ǾǹǲǮò, ǪǶǹǩǮ ǫǳǸǮǸǫǸǮ ǰǴǮ ǷǸǴǵǦǳǮǷǹǨǦǦǸ ǷǴ ǾǹǲǮ, ǒǮǳǮǷǸǫǶǷǸǨǴ ǭǦ 

ǭǫǲȍǴǪǫǱǷǸǨǴ, ǾǹǲǦǶǷǸǨǴ Ǯ ǨǴǪǴǷǸǴǵǦǳǷǸǨǴ) Ǯ ǞǹǲǦǶǷǰǮ ǺǦǰǹǱǸǫǸ (ǶǦǭǱǮǽǳǮ ǫǰǷǵǫǶǸǮ). ǗǮǸǫ ǸǮǫ ǶǦǭǱǮǽǳǮ ǵǴǪǦǸǴǼǮ 

ǧǫǦ ǷǵǴǶǫǪǫǳǮ ǲǫȈǹ Ƿǫǧǫ, Ǯ ǷǮǸǫ Ƿǫ ǶǦǭǱǮǰǹǨǦǦǸ ǵǴǶǦǪǮ ǳǮǨǳǦǸǦ ǶǦǭǱǮǽǳǦ ǩǴǪǮǳǦ ǳǦ ǦǬǹǶǮǶǦȏǫ. 

 
ǍǦ ǪǦ Ƿǫ ǵǴǪǴǧǶǮ ǰǨǦǱǮǸǫǸǴǸ Ǯ ǰǴǳǭǮǷǸǫǳǸǳǴǷǸǦ ǳǦ ǵǴǪǦǸǴǼǮǸǫ ǭǦ ǴǧǱǦǷǸǮǸǫ ǵǴǪ ǾǹǲǷǰǴ ǭǫǲȍǮǾǸǫ, ǨǴ ǴǨǴȍ ǮǭǨǫǾǸǦȍ ǧǫǦ 

ǰǴǶǮǷǸǫǳǮ ǪǴǵǴǱǳǮǸǫǱǳǮ ǮǭǨǴǶǮ ǳǦ ǵǴǪǦǸǴǼǮ. ǈǴ ǵǶǫǸǻǴǪǳǮǴǸ ǮǭǨǫǾǸǦȍ, ǪǮǩǮǸǦǱǳǮǸǫ ǵǴǪǦǸǴǼǮ LU/LUC ǴǪ CORINE LC 

ǧǫǦ ǰǴǶǮǷǸǫǳǮ ǭǦ ǵǶǫǷǲǫǸǰǦ ǳǦ ǵǴǨǶǾǮǳǮ ǵǴǪ ǾǹǲǷǰǴ ǭǫǲȍǮǾǸǫ Ǯ ǧǫǦ ǵǶǴǨǫǶǫǳǮ ǨǴ ǴǪǳǴǷ ǳǦ ǴǺǮǼǮȍǦǱǳǮǸǫ ǪǶǬǦǨǳǮ 

ǵǴǪǦǸǴǼǮ; ǪǴǪǫǰǦ ǭǦ ǵǫǶǮǴǪǴǸ ǵǶǫǪ 2000 ǩǴǪǮǳǦ (ǰǴǩǦ CORINE ǳǫ ǵǴǷǸǴǫǾǫ) ǧǫǦ ǰǴǶǮǷǸǫǳǮ ǵǴǪǦǸǴǼǮ ǴǪ ǊǍǗ. ǍǦ ǴǨǴȍ 

ǦǬǹǶǮǶǦǳ ǮǭǨǫǾǸǦȍ, ǳǦǵǶǦǨǫǳǮ Ƿǫ ǪǴǵǴǱǳǮǸǫǱǳǮ ǳǦǵǴǶǮ ǭǦ ǵǴǪǴǧǶǹǨǦȏǫ ǳǦ ǵǶǫǳǦǲǫǳǦǸǦ ǳǦ ǭǫǲȍǮǾǸǫǸǴ ǷǴ ǶǦǭǨǮǨǦȏǫ 

ǳǦ ǲǫǸǴǪǴǱǴǩǮȍǦ ǭǦ ǺǴǸǴǮǳǸǫǶǵǶǫǸǦǼǮȍǦ ǳǦ ǷǦǸǫǱǮǸǷǰǮ ǷǳǮǲǰǮ ǴǪ ǶǦǭǱǮǽǳǮ ǮǭǨǴǶǮ (LandSAT, SENTINEL ǮǸǳ.). ǈǶǭ ǴǷ- 

ǳǴǨǦ ǳǦ ǴǨǦǦ ǦǳǦǱǮǭǦ, ǨǰǹǵǳǦǸǦ ǵǴǨǶǾǮǳǦ ǳǦ ǾǹǲǮǸǫ Ƿǫ ǭǩǴǱǫǲǮ ǴǪ 958.388 ha ǨǴ 1990 ǩǴǪǮǳǦ ǳǦ 1.042.534 ha ǨǴ 2019 

ǩǴǪǮǳǦ. ǕǶǫǳǦǲǫǳǦǸǦ ǳǦ ǭǫǲȍǮǾǸǫǸǴ ǴǪ ǾǹǲǦǶǷǸǨǴǸǴ Ƿǫ ǵǶǮǰǦǬǦǳǮ ǨǴ ǘǦǧǫǱǦ 3 8 .  

 
ʊʘʙʝʣʘ 3-8. ʐʫʤʩʢʘ ʧʦʚʨʰʠʥʘ (ha) 

 

 1990 
ʛʦʜʠʥʘ 

2000 
ʛʦʜʠʥʘ 

2005 
ʛʦʜʠʥʘ 

2014 
ʛʦʜʠʥʘ 

2015 
ʛʦʜʠʥʘ 

2016 
ʛʦʜʠʥʘ 

2017 
ʛʦʜʠʥʘ 

2018 
ʛʦʜʠʥʘ 

2019 
ʛʦʜʠʥʘ 

ǕǶǫǴǷǸǦǳǦǸǦ ǾǹǲǦ 953.863 973.487 991.016 1.020.437 1.024.564 1.026.558 1.031.084 1.033.295 1.037.179 

ǍǫǲȍǮǾǸǫ ǵǶǫǸǨǴǶǫǳǴ 
ǨǴ ǾǹǲǷǰǴ ǭǫǲȍǮǾǸǫ 

4.525 6.789 5.729 5.210 3.948 5.807 3.916 5.841 5.354 

ɺʢʫʧʥʦ 958.388 980.277 996.745 1.025.647 1.028.512 1.032.365 1.035.000 1.039.136 1.042.533 

 

ǋǲǮǷǮǮǸǫ ǨǴ ǖǫǵǹǧǱǮǰǦ ǒǦǰǫǪǴǳǮȍǦ ǴǪ ǾǹǲǦǶǷǰǮǴǸ ǷǫǰǸǴǶ Ƿǫ ǵǶǴǮǭǨǴǪ ǳǦ ǵǴǸǶǴǾǹǨǦǽǰǦǸǦ ǳǦ ǴǩǶǫǨǳǴ ǪǶǨǴ ǰǦǰǴ Ǯ 

ǳǦ ǾǹǲǷǰǮǸǫ ǵǴǬǦǶǮ. ǓǦȍǰǴǳǷǸǦǳǸǫǳ ǵǶǴǮǭǨǫǪǹǨǦǽ ǳǦ ǫǲǮǷǮȍǦ ǳǦ CO2 Ƿǫ ǪǴǲǦȑǮǳǷǸǨǦǸǦ ǰǴǮ ǰǴǶǮǷǸǦǸ ǴǩǶǫǨǳǴ ǪǶǨǴ 

ǭǦ ǩǶǫǫȏǫ. ǞǹǲǷǰǮǸǫ ǵǴǬǦǶǮ Ƿǫ ǨǸǴǶǮǴǸ ǫǲǮǸǫǶ ǳǦ CO2
, 
ǳǴ ǸǮǫ ǳǫ Ƿǫ ǰǴǳǷǸǦǳǸǳǮ Ǯ ǳǮǨǳǮǴǸ ǵǶǮǪǴǳǫǷ ǨǴ ǩǴǱǫǲǦ ǲǫǶǦ 

ǨǦǶǮǶǦ ǴǪ ǩǴǪǮǳǦ ǨǴ ǩǴǪǮǳǦ, ǨǴ ǭǦǨǮǷǳǴǷǸ ǴǪ ǳǮǨǳǮǴǸ ǧǶǴȍ Ǯ ǵǴǨǶǾǮǳǦǸǦ ǾǸǴ ȍǦ ǵǴǰǶǮǨǦǦǸ, ǰǦǰǴ Ǯ ǷǴǷǸǦǨǴǸ ǳǦ ǨǮǪǴǨǮǸǫ 

ǨǴ ǴǵǴǬǦǶǫǳǮǸǫ ǴǧǱǦǷǸǮ. ǎǲǦ ǳǫǰǴǱǰǹ ǩǴǪǮǳǮ (2000, 2008, 2012, 2017 Ǯ 2019) ǰǦǪǫ ǵǴǶǦǪǮ ǴǩǶǴǲǳǮǴǸ ǧǶǴȍ ǾǹǲǷǰǮ ǵǴ- 

ǬǦǶǮ Ǯ ǩǴǱǫǲǮǸǫ ǴǵǴǬǦǶǫǳǮ ǵǴǨǶǾǮǳǮ, ǾǹǲǦǶǷǰǮǴǸ ǷǫǰǸǴǶ ǳǦǲǫǷǸǴ ǪǦ ǩǮ ǴǸǷǸǶǦǳǹǨǦ, ǵǶǮǪǴǳǫǷǫ ǭǦ ǭǩǴǱǫǲǹǨǦȏǫ ǳǦ 

ǫǲǮǷǮǮǸǫ ǳǦ ǷǸǦǰǱǫǳǮǽǰǮ ǩǦǷǴǨǮ ǨǴ ǭǫǲȍǦǸǦ. 

 
ǒǫǸǴǪǴǱǴǩǮȍǦǸǦ ǰǴȍǦ Ƿǫ ǰǴǶǮǷǸǮ ǭǦ ǵǶǴǼǫǳǰǦ ǳǦ ǫǲǮǷǮȍǦǸǦ ǫ ǳǮǨǴ 1, ǧǮǪǫȍȑǮ ǳǫǲǦ ǸǴǽǳǮ ǵǴǪǦǸǴǼǮ ǳǦ ǩǴǪǮǾǳǴ ǳǮǨǴ, ǵǴ- 

ǪǴǧǶǫǳǦ ǷǴ ǰǴǶǮǷǸǫȏǫ ǳǦ CORINE ǲǦǵǮ ǭǦ ǵǴǰǶǮǨǦȏǫ ǳǦ ǭǫǲȍǮǾǸǫǸǴ ǭǦ ǪǦ Ƿǫ ǹǸǨǶǪǦǸ ǩǴǪǮǾǳǮǸǫ ǵǶǴǲǫǳǮ ǳǦ ǳǦǲǫǳǦ 

ǳǦ ǭǫǲȍǮǾǸǫǸǴ. ǎǷǸǴ ǸǦǰǦ, ǩǴǪǮǾǳǮǴǸ ǵǶǮǶǦǷǸ ǳǦ ǶǦǭǱǮǽǳǮ ǨǮǪǴǨǮ ǾǹǲǮ, ǧǫǦ ǵǶǴǲǫǳǫǸǮ Ǯ Ƿǫ ǰǴǶǮǷǸǫǦ ǳǦǼǮǴǳǦǱǳǮǸǫ 

ǵǶǴǷǫǼǮ ǭǦ ǶǦǭǱǮǽǳǮ ǰǦǸǫǩǴǶǮǮ ǾǹǲǮ, ǴǧǫǭǧǫǪǫǳǮ ǴǪ ǫǰǷǵǫǶǸǮǸǫ ǴǪ ǞǹǲǦǶǷǰǮǴǸ ǺǦǰǹǱǸǫǸ ǳǦ Ǚǐǎǒ, ǐǦǸǫǪǶǦǸǦ ǭǦ ǶǦǷǸ 

Ǯ ǵǶǮǳǴǷ ǳǦ ǾǹǲǮǸǫ. ǔǪ ǷǴǺǸǨǫǶǴǸ ǧǫǦ ǰǴǶǮǷǸǫǳǮ ǷǸǦǳǪǦǶǪǳǮǸǫ ǺǦǰǸǴǶǮ ǳǦ ǫǲǮǷǮȍǦ 
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ǘǶǫǳǪǴǸ ǳǦ ǫǲǮǷǮǮǸǫ ǴǪ ǴǨǴȍ ǷǫǰǸǴǶ ǫ ǵǶǮǰǦǬǦǳ ǨǴ ǨǶǫǲǫǳǷǰǮǸǫ ǷǫǶǮǮ ǨǴ ǸǦǧǫǱǦǸǦ Ǯ ǷǱǮǰǦǸǦ ǵǴǪǴǱǹ. 

 
ʊʘʙʝʣʘ 3-9. ɽʤʠʩʠʠ ʦʜ ʰʫʤʘʨʩʢʠʦʪ ʩʝʢʪʦʨ (CO2 -eq) 

 

 1990 
ʛʦʜʠʥʘ 

2000 
ʛʦʜʠʥʘ 

2005 
ʛʦʜʠʥʘ 

2014 
ʛʦʜʠʥʘ 

2015 
ʛʦʜʠʥʘ 

2016 
ʛʦʜʠʥʘ 

2017 
ʛʦʜʠʥʘ 

2018 
ʛʦʜʠʥʘ 

2019 
ʛʦʜʠʥʘ 

ʐʫʤʘʨʩʪʚʦ -1.724 9.843 -2.231 -3.382 -1.225 -1.872 1.133 -2.255 1.060 

 

 

ʉʣʠʢʘ 3-12. ɽʤʠʩʠʠ ʠ ʦʪʩʪʨʘʥʫʚʘˁʝ ʥʘ ʩʪʘʢʣʝʥʠʯʢʠ ʛʘʩʦʚʠ ʦʜ ʰʫʤʩʢʦ ʟʝʤʿʠʰʪʝ (ʚʦ Gg CO2-eq) 
 

ʆʙʨʘʙʦʪʣʠʚʦ ʟʝʤʿʠʰʪʝ 

 
ǗǵǴǶǫǪ ǲǫǸǴǪǴǱǴǩǮȍǦǸǦ ǳǦ ǊǶǬǦǨǳǮǴǸ ǭǦǨǴǪ ǭǦ ǷǸǦǸǮǷǸǮǰǦ (ǊǍǗ), ǴǧǶǦǧǴǸǱǮǨǴ ǭǫǲȍǮǾǸǫ Ƿǫ ǴǪǳǫǷǹǨǦ ǳǦ ǭǫǲȍǮǾǸǫ ǾǸǴ 

Ƿǫ ǰǴǶǮǷǸǮ ǭǦ ǨǶǾǫȏǫ ǳǦ ǭǫǲȍǴǪǫǱǷǰǮ ǦǰǸǮǨǳǴǷǸǮ ǭǦ ǵǶǴǮǭǨǴǪǷǸǨǴ ǳǦ ǩǴǪǮǾǳǮ ǵǶǮǳǴǷǮ. ǈǷǹǾǳǴǷǸ, ǰǱǦǷǦǸǦ ǳǦ ǹǵǴǸǶǫ- 

ǧǦ ǳǦ ǴǧǶǦǧǴǸǱǮǨǴ ǭǫǲȍǮǾǸǫ ȍǦ ǴǵǺǦȑǦ ǰǦǸǫǩǴǶǮȍǦǸǦ ǵǱǴǪǳǴ ǭǫǲȍǴǪǫǱǷǰǴ ǭǫǲȍǮǾǸǫ, ǾǸǴ Ƿǫ ǴǪǳǫǷǹǨǦ ǳǦ ǭǫǲȍǮǾǸǫ ǰǦǪǫ 

ǾǸǴ Ƿǫ ǴǪǨǮǨǦ ǶǦǷǸǮǸǫǱǳǴǸǴ ǵǶǴǮǭǨǴǪǷǸǨǴ Ǯ ǰǴǫ Ƿǫ Ƿǫǫ ǷǴ ǩǴǪǮǾǳǮ ǵǴǱǷǰǮ ǰǹǱǸǹǶǮ: ǬǮǸǳǮ ǰǹǱǸǹǶǮ, ǮǳǪǹǷǸǶǮǷǰǮ ǰǹǱ- 

ǸǹǶǮ, ǭǫǱǫǳǽǹǰ Ǯ ǺǹǶǦǬǳǮ ǰǹǱǸǹǶǮ Ǯ ǵǴǨǫȑǫǩǴǪǮǾǳǮ ǰǹǱǸǹǶǮ, ǰǦǰǴ ǱǴǭȍǦ, ǴǨǴǾǸǦǶǳǮǼǮ Ǯ ǵǦǷǮǾǸǦ (ǱǮǨǦǪǮ Ǯ ǸǶǫǨǳǮǼǮ). 

ǈǴ ǴǨǦǦ ǰǦǸǫǩǴǶǮȍǦ ǷǵǦȈǦǦǸ ǹǩǦǶǴǸ Ǯ ǳǫǴǧǶǦǧǴǸǫǳǴǸǴ ǵǱǴǪǳǴ ǭǫǲȍǮǾǸǫ. ǐǦǸǫǩǴǶǮǮǸǫ ǔǧǶǦǧǴǸǱǮǨǴ ǭǫǲȍǮǾǸǫ Ǯ ǕǦǷǮǾǸǦ 

Ƿǫ ǪǨǫǸǫ ǰǴǲǵǴǳǫǳǸǮ ǾǸǴ ǩǴ ǷǴǷǸǦǨǹǨǦǦǸ ǭǫǲȍǴǪǫǱǷǰǴǸǴ ǭǫǲȍǮǾǸǫ. 

 
ǕǶǴǼǫǳǰǮǸǫ ǳǦ ǴǧǶǦǧǴǸǱǮǨǮǸǫ ǵǴǨǶǾǮǳǮ ǧǫǦ ǳǦǵǶǦǨǫǳǮ ǨǶǭ ǴǷǳǴǨǦ ǳǦ ǵǴǪǦǸǴǼǮǸǫ ǪǴǷǸǦǵǳǮ ǨǴ ǳǫǰǴǱǰǹ ǮǭǨǴǶǮ, ǰǦǰǴ ǾǸǴ 

Ƿǫ ǳǦǼǮǴǳǦǱǳǮǸǫ ǵǴǪǦǸǴǼǮ ǴǧȍǦǨǫǳǮ ǨǴ ǉǴǪǮǾǳǮǼǮǸǫ ǳǦ ǊǶǬǦǨǳǮǴǸ ǭǦǨǴǪ ǭǦ ǷǸǦǸǮǷǸǮǰǦ (ǊǍǗ) ǭǦ ǵǫǶǮǴǪǴǸ 1990-2016 

ǩǴǪǮǳǦ Ǯ ǷǵǫǼǮȍǦǱǳǮǸǫ ǵǹǧǱǮǰǦǼǮǮ ǳǦ ǊǍǗ, ăǕǴǱǷǰǮ ǰǹǱǸǹǶǮ, ǴǨǴǾǳǮ ǳǦǷǦǪǮ Ǯ ǱǴǭȍǦò Ǯ ăǒǦǰǫǪǴǳǮȍǦ ǨǴ ǧǶǴȍǰǮò (2004- 

2016) Ǯ ǪǮǩǮǸǦǱǳǦǸǦ ǧǦǭǦ ǳǦ ǵǴǪǦǸǴǼǮ, ǒǦǰǗǸǦǸ (http://makstat.stat.gov.mk/PXWeb/pxweb/en/MakStat/?rxid=46ee0f64 - 

2992-4b45-a2d9-cb4e5f7ec5ef ) ǭǦ ǵǫǶǮǴǪǴǸ 2014-2018 ǩǴǪǮǳǦ. ǍǦ ǴǨǴȍ ǦǬǹǶǮǶǦǳ ǮǳǨǫǳǸǦǶ, ǪǴǵǴǱǳǮǸǫǱǫǳ ǳǦǵǴǶ ǧǫǾǫ 

ǪǦ Ƿǫ ǵǴǪǴǧǶǦǸ ǵǴǪǦǸǴǼǮǸǫ ǭǦ ǳǦǲǫǳǦǸǦ ǳǦ ǭǫǲȍǮǾǸǫǸǴ Ǯ ǵǶǫǳǦǲǫǳǦǸǦ ǳǦ ǭǫǲȍǮǾǸǫǸǴ, ǵǶǫǰǹ ǶǦǭǨǮǨǦȏǫ ǳǦ ǲǫǸǴǪǴǱǴǩǮȍǦ 

ǭǦ ǺǴǸǴǮǳǸǫǶǵǶǫǸǦǼǮȍǦ ǳǦ ǷǦǸǫǱǮǸǷǰǮ ǷǳǮǲǰǮ ǴǪ ǶǦǭǱǮǽǳǮ ǮǭǨǴǶǮ (LandSAT, SENTINEL, ǮǸǳ.). 

 
ǈǶǭ ǴǷǳǴǨǦ ǳǦ ǴǨǦǦ ǦǳǦǱǮǭǦ, ǨǰǹǵǳǦǸǦ ǵǴǨǶǾǮǳǦ ǳǦ ǴǧǶǦǧǴǸǱǮǨǴ ǭǫǲȍǮǾǸǫ ǨǴ 1990 ǩǴǪǮǳǦ Ƿǫ ǵǶǴǼǫǳǹǨǦ ǳǦ 590.833 

ha Ǯ ǲǦǱǰǹ Ƿǫ ǳǦǲǦǱǹǨǦ ǨǴ ǮǭǲǮǳǦǸǮǸǫ 30 ǩǴǪǮǳǮ ǪǴ 526.765 ǨǴ 2019 ǩǴǪǮǳǦ, ǾǸǴ ǫ ǳǦǲǦǱǹǨǦȏǫ ǭǦ ǵǴǨǫȑǫ ǴǪ 64.000 

ha ǴǧǶǦǧǴǸǱǮǨǴ ǭǫǲȍǮǾǸǫ. ǘǶǫǧǦ ǪǦ Ƿǫ ǮǷǸǦǰǳǫ ǪǫǰǦ ǸǶǫǳǪǴǸ ǳǦ ǳǦǲǦǱǹǨǦȏǫ ǫ ǷǱǹǽǦǫǳ, ǶǹǪǦǶǷǰǮ ǪǫǰǦ ǭǫǲȍǴǪǫǱǷǰǮǸǫ 

ǵǴǨǶǾǮǳǮ ǵǴǷǸǫǵǫǳǴ Ƿǫ ǩǹǧǮ ǨǴ ǮǭǲǮǳǦǸǮǸǫ 30 ǩǴǪǮǳǮ, ǾǸǴ ǨǫǶǴȍǦǸǳǴ ǫ ǶǫǭǹǱǸǦǸ ǳǦ ǲǮǩǶǦǼǮȍǦ Ǯ ǳǦǵǹǾǸǦȏǫ ǳǦ ǴǧǶǦ- 

ǧǴǸǱǮǨǴ ǭǫǲȍǴǪǫǱǷǰǴ ǭǫǲȍǮǾǸǫ ǰǴǫ ǫ ǭǦǺǦǸǫǳǴ ǷǴ ǩǶǲǹǾǰǮ Ǯ ǾǹǲǷǰǦ ǨǫǩǫǸǦǼǮȍǦ. 

 
ʊʘʙʝʣʘ 3-10. ʆʙʨʘʙʦʪʣʠʚʦ ʟʝʤʿʠʰʪʝ (ha) 

 

 1990 
ʛʦʜʠʥʘ 

2000 
ʛʦʜʠʥʘ 

2005 
ʛʦʜʠʥʘ 

2014 
ʛʦʜʠʥʘ 

2015 
ʛʦʜʠʥʘ 

2016 
ʛʦʜʠʥʘ 

2017 
ʛʦʜʠʥʘ 

2018 
ʛʦʜʠʥʘ 

2019 
ʛʦʜʠʥʘ 

ʆʙʨʘʙʦʪʣʠʚʦ ʟʝʤʿʠʰʪʝ 590.833 580.381 565.252 543.030 538.036 535.904 533.692 530.455 526.765 

ʇʨʝʦʩʪʘʥʘʪʦ ʦʙʨʘʙʦʪʣʠʚʦ 
ʟʝʤʿʠʰʪʝ 

587.231 578.265 563.841 541.972 536.198 533.592 531.458 528.163 525.441 

ɿʝʤʿʠʰʪʝ ʧʨʝʪʚʦʨʝʥʦ ʚʦ 
ʦʙʨʘʙʦʪʣʠʚʦ ʟʝʤʿʠʰʪʝ 

3.602 2.115 1.411 1.058 1.838 2.312 2.235 2.293 1.324 

http://makstat.stat.gov.mk/PXWeb/pxweb/en/MakStat/?rxid=46ee0f64-2992-4b45-a2d9-cb4e5f7ec5ef
http://makstat.stat.gov.mk/PXWeb/pxweb/en/MakStat/?rxid=46ee0f64-2992-4b45-a2d9-cb4e5f7ec5ef
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ǋǲǮǷǮǮǸǫ ǴǪ ǭǫǲȍǴǪǫǱǷǰǮǸǫ ǵǴǨǶǾǮǳǮ ǩǱǦǨǳǴ Ƿǫ ǶǫǭǹǱǸǦǸ ǳǦ ǵǶǫǴǧǶǦǭǧǮǸǫ Ǯ ǵǶǴǲǫǳǮǸǫ ǨǴ ǵǴǨǫȑǫǩǴǪǮǾǳǮǸǫ ǳǦǷǦǪǮ. 

ǎǲǦȍȑǮ ǵǶǫǪǨǮǪ ǪǫǰǦ ǵǶǫǸǨǴǶǫǳǮǸǫ ǴǧǱǦǷǸǮ, ǰǦǰǴ ǾǸǴ ǧǫǾǫ ǵǶǫǸǻǴǪǳǴ ǴǧȍǦǷǳǫǸǴ, Ƿǫ ǲǫǳǹǨǦǦǸ ǨǴ ǲǳǴǩǹ ǸǫǷǳǮ ǩǶǦǳǮǼǮ 

ǨǴ ǦǳǦǱǮǭǮǶǦǳǮǸǫ ǵǫǶǮǴǪǮ, Ǯ ǫǲǮǷǮǮǸǫ ǳǦ CO2 Ƿǫ ǶǦǭǱǮǰǹǨǦǦǸ ǨǴ ǸǫǷǫǳ ǴǵǷǫǩ. ǎǳǸǫǳǭǮǸǫǸǴǸ ǳǦ ǫǲǮǷǮǮǸǫ ǳǦȍǲǳǴǩǹ Ƿǫ 

ǪǴǱǬǮ ǳǦ ǵǶǫǸǨǴǶǦȏǫǸǴ ǳǦ ǵǴǨǶǾǮǳǮǸǫ ǵǴǪ ǾǹǲǷǰǴ ǭǫǲȍǮǾǸǫ ǨǴ ǭǫǲȍǴǪǫǱǷǰǴ ǭǫǲȍǮǾǸǫ, ǰǴǩǦ ǴǩǶǴǲǳǮ ǰǴǱǮǽǫǷǸǨǦ CO2 

Ƿǫ ǴǷǱǴǧǴǪǹǨǦǦǸ ǴǪ ǳǦǪǭǫǲǳǦǸǦ Ǯ ǵǴǪǭǫǲǳǦǸǦ ǾǹǲǷǰǦ ǧǮǴǲǦǷǦ. ǈǦǰǨǮǴǸ ǸǶǫǳǪ ǫ ǵǴǭǳǦǽǦǫǳ ǨǴ ǵǫǶǮǴǪǴǸ ǵǴ 2015 ǩǴǪǮǳǦ, 

ǰǴǩǦ ǷǸǦǳǹǨǦǦǸ ǪǴǷǸǦǵǳǮ ǵǴǵǶǫǼǮǭǳǮ ǩǶǦǺǮǽǰǮ ǷǫǸǴǨǮ ǳǦ ǵǴǪǦǸǴǼǮ, ǰǦǰǴ ǵǶǴǮǭǨǴǪǮǸǫ ǳǦ SENTINEL. ǈǰǹǵǳǮǸǫ ǩǴǪǮǾǳǮ 

ǫǲǮǷǮǮ ǴǪ ǵǶǫǴǧǶǦǭǧǮ ǨǦǶǮǶǦǦǸ ǨǴ ǴǵǷǫǩ ǴǪ ǶǫǽǮǷǮ 266 Gg CO2-eq. ǨǴ 2018 ǩǴǪǮǳǦ ǪǴ ǷǦǲǴ 52 Gg CO2-eq. ǨǴ 1990 

ǩǴǪǮǳǦ, ǾǸǴ ǫ ǵǴǨǫȑǫ ǴǪ 5 ǵǦǸǮ ǭǩǴǱǫǲǫǳǴ ǨǴ ǦǳǦǱǮǭǮǶǦǳǮǴǸ ǵǫǶǮǴǪ (ǘǦǧǫǱǦ 3-11). 

 
ʊʘʙʝʣʘ 3-11. ɽʤʠʩʠʠ ʦʜ ʦʙʨʘʙʦʪʣʠʚʠ ʧʦʚʨʰʠʥʠ (CO2 -eq) 

 

 1990 
ʛʦʜʠʥʘ 

2000 
ʛʦʜʠʥʘ 

2005 
ʛʦʜʠʥʘ 

2014 
ʛʦʜʠʥʘ 

2015 
ʛʦʜʠʥʘ 

2016 
ʛʦʜʠʥʘ 

2017 
ʛʦʜʠʥʘ 

2018 
ʛʦʜʠʥʘ 

2019 
ʛʦʜʠʥʘ 

ʆʙʨʘʙʦʪʣʠʚʦ ʟʝʤʿʠʰʪʝ, Gg CO2 -eq, 52 93 75 78 140 257 123 266 199 

ʇʨʝʦʩʪʘʥʘʪʦ ʦʙʨʘʙʦʪʣʠʚʦ ʟʝʤʿʠʰʪʝ 0 0 0 0 0 0 0 0 0 

ɿʝʤʿʠʰʪʝ ʧʨʝʪʚʦʨʝʥʦ ʚʦ ʦʙʨʘʙʦʪʣʠʚʦ 
ʟʝʤʿʠʰʪʝ 

52 93 75 78 140 257 123 266 199 

ǞǹǲǷǰǴ ǭǫǲȍǮǾǸǫ ǵǶǫǸǨǴǶǫǳǴ ǨǴ ǴǧǶǦǧǴǸǱǮǨǴ 
ǭǫǲȍǮǾǸǫ 

44 86 65 71 129 250 106 259 190 

ǕǦǷǮǾǸǦ ǵǶǫǸǨǴǶǫǳǮ ǨǴ ǴǧǶǦǧǴǸǱǮǨǴ 
ǭǫǲȍǮǾǸǫ 

8 7 9 6 11 7 16 7 8 

ǒǴǽǹǶǮǾǸǦǸǦ ǵǶǫǸǨǴǶǫǳǮ ǨǴ ǴǧǶǦǧǴǸǱǮǨǴ 
ǭǫǲȍǮǾǸǫ 

0 0 0 0 0 0 0 0 0 

ǓǦǷǫǱǧǮ ǵǶǫǸǨǴǶǫǳǮ ǨǴ ǴǧǶǦǧǴǸǱǮǨǴ 
ǭǫǲȍǮǾǸǫ 

0 0 0 0 0 0 0 0 0 

ǊǶǹǩǴ ǭǫǲȍǮǾǸǫ ǵǶǫǸǨǴǶǫǳǴ ǨǴ ǴǧǶǦǧǴǸǱǮǨǴ 
ǭǫǲȍǮǾǸǫ 

0 0 0 0 0 0 0 0 0 

 
ʇʘʩʠʰʪʘ 

 
ǕǦǷǮǾǸǦǸǦ ǭǦǫǪǳǴ ǷǴ ǴǧǶǦǧǴǸǱǮǨǴǸǴ ǭǫǲȍǮǾǸǫ ǩǴ ǵǶǫǸǷǸǦǨǹǨǦǦǸ ǨǰǹǵǳǴǸǴ ǭǫǲȍǴǪǫǱǷǰǴ ǭǫǲȍǮǾǸǫ. ǕǦǷǮǾǸǦǸǦ ǴǵǺǦȑǦǦǸ 

ǴǧǱǦǷǸǮ ǳǦ ǵǴǨǮǷǴǰǮ ǳǦǪǲǴǶǷǰǮ ǨǮǷǴǽǮǳǮ ǳǦǪ ǾǹǲǮǸǫ, ǵǴǭǳǦǸǮ ǰǦǰǴ ǨǮǷǴǰǮ ǵǱǦǳǮǳǷǰǮ ǵǦǷǮǾǸǦ, Ǯ ǴǧǱǦǷǸǮ ǨǴ ǵǴǳǮǷǰǮǸǫ 

ǪǫǱǴǨǮ ǾǸǴ Ƿǫ ǰǴǶǮǷǸǦǸ ǭǦ ǵǦǷǫȏǫ ǳǦ ǬǮǨǴǸǳǮǸǫ ǨǴ ǭǮǲǷǰǮǴǸ ǵǫǶǮǴǪ. ǈǴ ǵǶǴǼǫǷǴǸ ǳǦ ǺǴǸǴǮǳǸǫǶǵǶǫǸǦǼǮȍǦ ǳǦ ǷǦǸǫǱǮǸǴǸ, 

ǳǦ ǷǳǮǲǰǮǸǫ, ǭǦ ǵǦǷǮǾǸǦ Ƿǫ ǷǲǫǸǦǦǸ ǷǮǸǫ ǴǧǱǦǷǸǮ ǵǴǰǶǮǫǳǮ ǷǴ ǷǱǫǪǳǮǸǫ ǰǦǸǫǩǴǶǮǮ ǳǦ ǭǫǲȍǮǾǸǫ ǷǵǴǶǫǪ CORINE LC: ǵǦ- 

ǷǮǾǸǦ, ǰǴǲǵǱǫǰǷǳǮ ǴǧǶǦǷǼǮ ǳǦ ǴǪǩǱǫǪǹǨǦȏǫ Ǯ ǵǶǮǶǴǪǳǴ ǭǫǲȍǮǾǸǫ ǷǴ ǭǳǦǽǮǸǫǱǳǮ ǵǴǨǶǾǮǳǮ ǷǴ ǵǶǮǶǴǪǳǦ ǨǫǩǫǸǦǼǮȍǦ. 

 
ǈǴ ǴǪǳǴǷ ǳǦ ǫǲǮǷǮǮǸǫ ǳǦ ǷǸǦǰǱǫǳǮǽǰǮ ǩǦǷǴǨǮ, ǷǵǴǶǫǪ ǲǫǸǴǪǴǱǴǩǮȍǦǸǦ ǳǦ ǒǕǐǕ, ǵǴǶǦǪǮ ǳǮǷǰǮǸǫ ǮǳǵǹǸǮ Ǯ ǵǶǦǰǸǮǰǮǸǫ 

ǳǦ ǹǵǶǦǨǹǨǦȏǫ ǭǦ ǴǧǱǦǷǸǮǸǫ ǴǭǳǦǽǫǳǮ ǰǦǰǴ ǵǶǫǴǷǸǦǳǦǸǮ ǵǦǷǮǾǸǦ, ǨǴ ǵǶǮǷǸǦǵǴǸ ǓǮǨǴ 1, ǵǦǷǮǾǸǦǸǦ Ƿǫ ǷǲǫǸǦǦǸ ǭǦ ǷǮǷǸǫǲ 

ǨǴ ǶǦǲǳǴǸǫǬǦ ǨǴ ǴǪǳǴǷ ǳǦ ǫǲǮǷǮǮǸǫ/ǴǸǷǸǶǦǳǹǨǦȏǦǸǦ, ǵǴǶǦǪǮ ǾǸǴ ǳǫǲǦ ǵǶǮȍǦǨǫǳǮ ǫǲǮǷǮǮ. ǋǪǮǳǷǸǨǫǳǮǸǫ ǮǳǵǹǸǮ ǳǦ 

ǴǨǮǫ ǵǴǨǶǾǮǳǮ Ƿǫ ǸǦǱǴǬǫȏǫǸǴ ǳǦ ǹǶǮǳǦǸǦ Ǯ ǮǭǲǫǸǴǸ ǴǪ ǬǮǨǴǸǳǮǸǫ ǳǦ ǵǦǷǫȏǫ. 

 

ǗǵǴǶǫǪ ǶǫǭǹǱǸǦǸǮǸǫ ǴǪ ǦǳǦǱǮǭǦǸǦ, ǲǴǬǫ ǪǦ Ƿǫ ǭǦǧǫǱǫǬǮ ǪǫǰǦ ǨǰǹǵǳǦǸǦ ǵǴǨǶǾǮǳǦ ǳǦ ǵǦǷǮǾǸǦ, ǷǱǮǽǳǴ ǰǦǰǴ Ǯ ǴǧǶǦǧǴǸ- 

ǱǮǨǦǸǦ ǵǴǨǶǾǮǳǦ, ǺǱǹǰǸǹǮǶǦ ǨǴ ǲǳǴǩǹ ǸǫǷǫǳ ǴǵǷǫǩ ǴǪ ǳǫǾǸǴ ǳǦǪ 627 ǮǱȍǦǪǮ ha ǨǴ 1990 ǩǴǪǮǳǦ ǳǦ ǴǰǴǱǹ 626-628 ǮǱȍǦǪǮ 

ha ǭǦ ǵǫǶǮǴǪǴǸ 2014-2019 ǩǴǪǮǳǦ (ǘǦǧǫǱǦ 3-12). 

 
ʊʘʙʝʣʘ 3-12. ʇʦʚʨʰʠʥʘ ʥʘ ʧʘʩʠʰʪʘ, ha 

 

 1990 2000 2005 2014 2015 2016 2017 2018 2019 

ʇʘʩʠʰʪʘ 627.047 632.048 631.364 626.207 628.085 627.484 627.483 628.355 626.879 

ʇʨʝʦʩʪʘʥʘʪʠ ʧʘʩʠʰʪʘ 623.843 629.701 627.239 622.093 623.437 625.425 623.927 624.772 623.234 

ɿʝʤʿʠʰʪʝ ʧʨʝʪʚʦʨʝʥʦ ʚʦ ʧʘʩʠʰʪʘ 3.204 2.347 4.125 4.114 4.648 2.059 3.555 3.583 3.645 

 

ǋǲǮǷǮǮǸǫ ǴǪ ǴǧǱǦǷǸǮǸǫ ǳǦ ǵǶǫǴǷǸǦǳǦǸǮǸǫ ǵǦǷǮǾǸǦ ǳǫ Ƿǫ ǵǶǮȍǦǨǫǳǮ ǧǮǪǫȍȑǮ ǴǸǷǸǶǦǳǹǨǦȏǦǸǦ Ǯ ǫǲǮǷǮǮǸǫ, ǷǵǴǶǫǪ ǲǫ- 

ǸǴǪǴǸ ǓǮǨǴ 1, Ƿǫ ǨǴ ǶǦǲǳǴǸǫǬǦ (ȍǦǩǱǫǶǴǪǳǴ ǳǫǹǸǶǦǱǳǮ) ǨǴ ǷǮǸǫ ǧǦǭǫǳǮ ǳǦ CO2
,  
ǰǦǰǴ ǳǦǪǭǫǲǳǦǸǦ Ǯ ǵǴǪǭǫǲǳǦǸǦ ǧǮǴǲǦǷǦ, 

ǲǶǸǨǴǸǴ ǪǶǨǴ Ǯ SOC. ǕǴǷǸǴȍǦǸ ǴǪǶǫǪǫǳǮ ǮǭǨǴǶǮ ǳǦ ǫǲǮǷǮǮ ǰǴǮ ǳǫ Ƿǫ CO2 ǰǴǮ ǪǴǦȈǦǦǸ ǴǪ ǴǵǴǬǦǶǫǳǮǸǫ ǴǧǱǦǷǸǮ ǳǦ ǵǦ- 

ǷǮǾǸǦǸǦ, ǳǴ ǵǴǶǦǪǮ ǴǸǷǹǷǸǨǴǸǴ ǳǦ ǸǴǽǳǮ ǵǴǪǦǸǴǼǮ ǭǦ ǴǵǴǬǦǶǫǳǮǸǫ ǴǧǱǦǷǸǮ, ǴǨǮǫ ǫǲǮǷǮǮ ǳǫ Ƿǫ ǵǶǮȍǦǨǫǳǮ. ǋǲǮǷǮǮǸǫ ǴǪ 

ǵǦǷǮǾǸǦǸǦ ǩǱǦǨǳǴ Ƿǫ ǵǶǫǪǮǭǨǮǰǦǳǮ ǴǪ ǵǶǴǲǫǳǮǸǫ ǳǦ ǳǦǲǫǳǦǸǦ ǳǦ ǭǫǲȍǮǾǸǫǸǴ. ǘǶǫǳǪǴǨǮǸǫ ǳǦ ǫǲǮǷǮǮǸǫ ǴǪ ǵǦǷǮǾǸǦǸǦ, 

ǷǱǮǽǳǴ ǰǦǰǴ Ǯ ǴǧǱǦǷǸǦ ǵǴǪ ǴǨǦǦ ǰǦǸǫǩǴǶǮȍǦ, ǭǳǦǽǮǸǫǱǳǴ Ƿǫ ǶǦǭǱǮǰǹǨǦǦǸ ǴǪ -3,46 Gg-CO2 -eq ǨǴ 1990 ǩǴǪǮǳǦ, ǪǴ 195,94 

Gg- CO2 -eq. ǈǶǫǪǳǴǷǸǮǸǫ ǳǦ ǫǲǮǷǮǮǸǫ ǳǦ CO2
,  
ǨǴ ǵǫǶǮǴǪǴǸ 2014-2019 ǩǴǪǮǳǦ Ƿǫ ǭǳǦǽǮǸǫǱǳǴ ǵǴǨǮǷǴǰǮ ǨǴ ǴǪǳǴǷ ǳǦ 

ǵǶǫǸǻǴǪǳǮǴǸ ǵǫǶǮǴǪ (1990-2014 ǩǴǪǮǳǦ), ǾǸǴ ǫ ǶǫǭǹǱǸǦǸ ǳǦ ǵǴǨǮǷǴǰǮǸǫ ǫǲǮǷǮǮ ǰǴǮ ǪǴǦȈǦǦǸ ǴǪ ǵǶǫǴǧǶǦǭǧǮǸǫ ǳǦ ǴǧǱǦ- 



ǓǆǜǎǔǓǆǑǋǓ ǕǑǆǓ Ǎǆ 
ǐǑǎǒǆǘǗǐǎ ǕǖǔǒǋǓǎ 

50 

 

 

ǷǸǮǸǫ ǵǴǪ ǾǹǲǷǰǴ ǭǫǲȍǮǾǸǫ. ǎǲǦȍȑǮ ǵǶǫǪǨǮǪ ǪǫǰǦ ǦǳǦǱǮǭǦǸǦ ǳǦ ǵǶǫǴǧǶǦǭǧǮǸǫ ǳǦ ǳǦǲǫǳǦǸǦ ǳǦ ǭǫǲȍǮǾǸǫǸǴ ǫ ǳǦǵǶǦǨǫǳǦ 

ǨǶǭ ǴǷǳǴǨǦ ǳǦ ǵǴǪǦǸǴǼǮ ǴǪ ǪǦǱǫǽǮǳǦ, ǸǶǫǧǦ ǪǦ Ƿǫ ǳǦǩǱǦǷǮ ǪǫǰǦ ǨǴ ǳǫǰǴǮ ǷǱǹǽǦǮ ǮǭǩǴǶǫǳǮǸǫ ǾǹǲǷǰǮ ǵǴǨǶǾǮǳǮ ǲǴǬǫ 

ǵǴǩǶǫǾǳǴ ǪǦ Ƿǫ ǵǶǮȍǦǨǦǸ ǰǦǰǴ ǵǦǷǮǾǸǦ. ǔǨǦ ǲǴǬǫ ǪǦ ǧǮǪǫ ǴǧȍǦǷǳǹǨǦȏǫ ǭǦ ǵǴȍǦǨǦǸǦ ǳǦ ǳǴǨǴ ǵǶǫǸǨǴǶǫǳǦ ǵǴǨǶǾǮǳǦ ǴǪ 

100-190 ha ǾǹǲǦ ǨǴ ǵǦǷǮǾǸǦ ǨǴ ǳǫǰǴǮ ǩǴǪǮǳǮ (ǘǦǧǫǱǦ 3 13 ).  

 
ʊʘʙʝʣʘ 3-13. ɽʤʠʩʠʠ ʦʜ ʧʘʩʠʰʪʘʪʘ (CO2 -eq) 

 

 1990 
ʛʦʜʠʥʘ 

2000 
ʛʦʜʠʥʘ 

2005 
ʛʦʜʠʥʘ 

2014 
ʛʦʜʠʥʘ 

2015 
ʛʦʜʠʥʘ 

2016 
ʛʦʜʠʥʘ 

2017 
ʛʦʜʠʥʘ 

2018 
ʛʦʜʠʥʘ 

2019 
ʛʦʜʠʥʘ 

ʇʘʩʠʰʪʘ -3 7 41 -3 110 163 27 104 196 

ʇʨʝʦʩʪʘʥʘʪʠ ʧʘʩʠʰʪʘ 0 0 0 0 0 0 0 0 0 

ɿʝʤʿʠʰʪʝ ʧʨʝʪʚʦʨʝʥʦ ʚʦ ʧʘʩʠʰʪʘ -3 7 41 -3 110 163 27 104 196 

ʐʫʤʩʢʦ ʟʝʤʿʠʰʪʝ ʧʨʝʪʚʦʨʝʥʦ ʚʦ ʧʘʩʠʰʪʘ 11 17 41 0 118 175 33 116 198 

ɿʝʤʿʠʰʪʝ ʧʨʝʪʚʦʨʝʥʦ ʚʦ ʧʘʩʠʰʪʘ 6 4 14 12 12 1 10 7 10 

ʄʦʯʫʨʠʰʪʘ ʧʨʝʪʚʦʨʝʥʠ ʚʦ ʧʘʩʠʰʪʘ 0 0 0 -1 0 0 0 0 0 

ʅʘʩʝʣʙʠ ʧʨʝʪʚʦʨʝʥʠ ʚʦ ʧʘʩʠʰʪʘ 0 0 0 -1 0 0 0 0 0 

ɼʨʫʛʦ ʟʝʤʿʠʰʪʝ ʧʨʝʪʚʦʨʝʥʦ ʚʦ ʧʘʩʠʰʪʘ -21 -15 -14 -13 -19 -13 -16 -19 -11 

 

 
ʄʦʯʫʨʠʰʪʘ 

 
ǒǴǽǹǶǮǾǸǦǸǦ ǰǦǰǴ ǳǦǲǫǳǷǰǦ ǰǦǸǫǩǴǶǮȍǦ ǳǦ ǭǫǲȍǮǾǸǫǸǴ ǨǴ ǴǨǮǫ ǮǭǨǫǾǸǦǮ ǧǫǦ ǮǪǫǳǸǮǺǮǰǹǨǦǳǮ Ǯ ǮǷǼǶǸǦǳǮ ǴǪ ǰǴǶǮǷǸǫ- 

ǳǮǸǫ ǷǦǸǫǱǮǸǷǰǮ ǷǳǮǲǰǮ, ǭǫǲǦȍȑǮ ȍǦ ǵǶǫǪǨǮǪ ǰǱǦǷǮǺǮǰǦǼǮȍǦǸǦ CORINE LC. ǐǱǦǷǮǸǫ CORINE ǴǵǺǦǸǫǳǮ ǨǴ ǳǦǲǫǳǷǰǦǸǦ 

ǰǦǸǫǩǴǶǮȍǦ ǲǴǽǹǶǮǾǸǦ Ƿǫ ǸǶǫǷǫǸǳǮ ǲǴǽǹǶǮǾǸǦ Ǯ ǲǴǽǹǶǮǾǸǦ. ǊǶǬǦǨǳǦǸǦ ǷǸǦǸǮǷǸǮǰǦ ǳǫ ǩǮ ǵǶǮȍǦǨǹǨǦ ǲǴǽǹǶǮǾǸǦǸǦ ǰǦǰǴ 

ǵǴǷǫǧǳǦ ǳǦǲǫǳǷǰǦ ǰǦǸǫǩǴǶǮȍǦ ǳǦ ǭǫǲȍǮǾǸǫǸǴ; ǵǴǶǦǪǮ ǸǴǦ ǾǸǴ CLC ǫ ǫǪǮǳǷǸǨǫǳǮǴǸ ǮǭǨǴǶ ǳǦ ǮǳǺǴǶǲǦǼǮǮ ǭǦ ǮǪǫǳǸǮǺǮ- 

ǰǹǨǦȏǫ ǳǦ ǰǦǸǫǩǴǶǮǮǸǫ ǳǦ ǳǦǲǫǳǦ ǾǸǴ ǷǵǦȈǦ ǨǴ ǴǧǱǦǷǸǦ ǳǦ ǲǴǽǹǶǮǾǸǦǸǦ. 

 
ǕǶǴǼǫǳǰǦǸǦ ǳǦ ǨǰǹǵǳǦǸǦ ǵǴǨǶǾǮǳǦ ǳǦ ǲǴǽǹǶǮǾǸǦǸǦ ǧǫǾǫ ǵǴǷǸǮǩǳǦǸǦ ǷǴ ǺǴǸǴǮǳǸǫǶǵǶǫǸǦǼǮȍǦ ǳǦ ǷǦǸǫǱǮǸǷǰǮ ǷǳǮǲǰǮ Ǯ 

ǰǱǦǷǮǺǮǰǦǼǮȍǦǸǦ ǹǷǨǴǫǳǦ ǴǪ CORINE LC. ǈǰǹǵǳǦǸǦ ǵǴǨǶǾǮǳǦ ǳǦ ǲǴǽǹǶǮǾǸǦǸǦ ǨǦǶǮǶǦ ǨǴ ǸǫǷǫǳ ǴǵǷǫǩ ǴǪ 53.394 ha ǨǴ 

1990 ǩǴǪǮǳǦ ǪǴ 54.209 ha. ǨǴ 2005 ǩǴǪǮǳǦ, ǮǱǮ ǲǦǰǷǮǲǦǱǳǦ ǶǦǭǱǮǰǦ ǴǪ 815 ha. 

 
ʊʘʙʝʣʘ 3-14. ʄʦʯʫʨʠʰʪʘ, ha 

 

 1990 
ʛʦʜʠʥʘ 

2000 
ʛʦʜʠʥʘ 

2005 
ʛʦʜʠʥʘ 

2014 
ʛʦʜʠʥʘ 

2015 
ʛʦʜʠʥʘ 

2016 
ʛʦʜʠʥʘ 

2017 
ʛʦʜʠʥʘ 

2018 
ʛʦʜʠʥʘ 

2019 
ʛʦʜʠʥʘ 

ʄʦʯʫʨʠʰʪʘ 53.394 53.722 54.209 53.476 53.461 53.607 53.566 53.626 53.626 

ʇʨʝʦʩʪʘʥʘʪʠ ʤʦʯʫʨʠʰʪʘ 53.308 53.685 53.854 53.315 53.300 53.291 53.358 53.473 53.626 

ɿʝʤʿʠʰʪʝ ʧʨʝʪʚʦʨʝʥʦ ʚʦ 
ʤʦʯʫʨʠʰʪʝ 

86 37 355 161 161 316 208 153 0 

 
ǍǦ ǬǦǱ, ǰǦǰǴ ǾǸǴ Ǩǫȑǫ ǧǫǾǫ ǵǶǮȍǦǨǫǳǴ ǵǴǶǦǪǮ ǳǫǰǴǮ ǳǫǴǽǫǰǹǨǦǳǮ ǪǫǺǫǰǸǮ ǳǦ ǷǴǺǸǨǫǶǴǸ ǳǦ ǒǕǐǕ ǮǱǮ ǧǦǭǦǸǦ ǳǦ ǵǴǪǦ- 

ǸǴǼǮ, ǳǫ ǲǴǬǫǨǲǫ ǪǦ ǮǭǨǶǾǮǲǫ ǵǶǫǷǲǫǸǰǮ ǭǦ ǫǲǮǷǮǮǸǫ ǮǱǮ ǵǶǴǽǮǷǸǹǨǦȏǦǸǦ ǴǪ ǲǴǽǹǶǮǾǸǦǸǦ. 

 
 

ʅʘʩʝʣʙʠ 

 
ǓǦǷǫǱǧǦǸǦ ǫ ǪǶǹǩǦ ǳǦǲǫǳǷǰǦ ǰǦǸǫǩǴǶǮȍǦ ǳǦ ǭǫǲȍǮǾǸǫ ǾǸǴ ǳǫ ǫ ǵǶǮȍǦǨǫǳǦ ǨǴ ǴǺǮǼǮȍǦǱǳǦǸǦ ǪǶǬǦǨǳǦ ǷǸǦǸǮǷǸǮǰǦ ǭǦ ǰǴǶǮǷ- 

Ǹǫȏǫ ǳǦ ǭǫǲȍǮǾǸǫ. ǕǴǶǦǪǮ ǴǨǦǦ ǵǶǮǽǮǳǦ, ǷǦǸǫǱǮǸǷǰǮ ǷǳǮǲǰǮ (LandSAT Ǯ Sentinel 2) Ƿǫ ǰǴǶǮǷǸǫǦ ǰǦǰǴ ǮǭǨǴǶ ǳǦ ǵǴǪǦǸǴ- 

ǼǮ ǭǦ ǪǦ Ƿǫ ǵǶǴǼǫǳǮ ǵǶǴǷǸǴǶǳǦǸǦ ǶǦǷǵǶǫǪǫǱǧǦ ǳǦ ǴǧǱǦǷǸǦ ǴǪ ǴǨǦǦ ǰǦǸǫǩǴǶǮȍǦ, ǰǦǰǴ Ǯ ǳǫȍǭǮǳǦǸǦ ǨǶǫǲǫǳǷǰǦ ǪǮǳǦǲǮǰǦ. 

ǗǱǮǽǳǴ ǳǦ ǸǴǦ, ǰǦǰǴ Ǯ ǰǦȍ ǲǴǽǹǶǮǾǸǦǸǦ, ǭǦ ǪǦ Ƿǫ ǮǪǫǳǸǮǺǮǰǹǨǦǦǸ ǰǴǮ ǴǧǱǦǷǸǮ ǴǪ ǷǦǸǫǱǮǸǷǰǮǸǫ ǷǳǮǲǰǮ ǸǶǫǧǦ ǪǦ ǧǮǪǦǸ 

ǨǰǱǹǽǫǳǮ ǨǴ ǰǦǸǫǩǴǶǮȍǦǸǦ ǳǦǷǫǱǧǮ, ǰǱǦǷǮǺǮǰǦǼǮȍǦǸǦ CORINE LC ǧǫǾǫ ǰǴǶǮǷǸǫǳǦ ǰǦǰǴ ǵǴǲǴǾǳǦ ǧǦǭǦ ǳǦ ǵǴǪǦǸǴǼǮ ǭǦ 

ǴǨǦǦ ǳǦǲǫǳǦ. ǓǫǰǴǱǰǹ ǰǱǦǷǮ ǳǦ ǳǦǲǫǳǦ ǳǦ ǭǫǲȍǮǾǸǫǸǴ, ǴǪ ǨǰǹǵǳǴ 31 ǰǱǦǷǦ CORINE LU, ǧǫǦ ǮǪǫǳǸǮǺǮǰǹǨǦǳǮ ǭǦ ǪǦ Ƿǫ 

ǴǵǮǾǫ ǴǧǱǦǷǸǦ ǵǴǪ ǳǦǷǫǱǧǮ, ǰǦǰǴ ǾǸǴ Ƿǫ: ǰǴǳǸǮǳǹǮǶǦǳǴ Ǯ ǳǫǰǴǳǸǮǳǹǮǶǦǳǴ ǹǶǧǦǳǴ ǸǰǮǨǴ, ǭǫǱǫǳǮ ǹǶǧǦǳǮ ǴǧǱǦǷǸǮ Ǯ 

ǷǵǴǶǸǷǰǮ Ǯ ǶǫǰǶǫǦǸǮǨǳǮ ǭǩǶǦǪǮ. 

 
ǈǰǹǵǳǦǸǦ ǵǴǨǶǾǮǳǦ ǵǴǪ ǴǨǦǦ ǳǦǲǫǳǷǰǦ ǰǦǸǫǩǴǶǮȍǦ ǳǦ ǭǫǲȍǮǾǸǫǸǴ Ƿǫ ǵǶǴǼǫǳǹǨǦ ǳǦ ǵǴǨǫȑǫ ǴǪ 30000 ha, ǾǸǴ ǭǳǦǽǮǸǫǱǳǴ 

Ƿǫ ǭǩǴǱǫǲǹǨǦ ǷǴ ǸǫǰǴǸ ǳǦ ǨǶǫǲǫǸǴ, ǴǷǴǧǫǳǴ ǨǴ ǵǫǶǮǴǪǴǸ 1990-2014 ǩǴǪǮǳǦ. ǈǴ ǴǨǦǦ ǨǶǫǲǫǳǷǰǦ ǶǦǲǰǦ, ǨǰǹǵǳǮǸǫ ǵǴǨǶ- 

ǾǮǳǮ ǳǦ ǳǦǷǫǱǧǮǸǫ Ƿǫ ǭǩǴǱǫǲǫǳǮ ǴǪ 28.702 ha ǨǴ 1990 ǩǴǪǮǳǦ ǳǦ 42.941 ǨǴ 2014 ǩǴǪǮǳǦ, ǾǸǴ Ƿǫ ǭǩǴǱǫǲǹǨǦ ǭǦ ǵǴǨǫȑǫ ǴǪ 



ǓǆǜǎǔǓǆǑǋǓ ǕǑǆǓ Ǎǆ 
ǐǑǎǒǆǘǗǐǎ ǕǖǔǒǋǓǎ 

51 

 

 

14,2 ha (ǷǰǴǶǴ 50%), ǾǸǴ ǫ ǶǫǭǹǱǸǦǸ ǳǦ ǮǳǸǫǳǭǮǨǳǦǸǦ ǹǶǧǦǳǮǭǦǼǮȍǦ Ǯ ǵǶǫǳǦǲǫǳǦ ǳǦ ǪǶǹǩǮǸǫ ǰǦǸǫǩǴǶǮǮ ǳǦ ǰǴǶǮǷǸǫȏǫ ǳǦ 

ǭǫǲȍǮǾǸǫǸǴ ǨǴ ǹǶǧǦǳǮ ǷǶǫǪǮǳǮ. ǔǨǴȍ ǵǶǴǼǫǷ ǳǦ ǵǶǫǳǦǲǫǳǦ ǷǸǦǳǹǨǦ ǲǳǴǩǹ ǮǳǸǫǳǭǮǨǫǳ Ǯ ǵǶǫǸǷǸǦǨǹǨǦ ǷǫǶǮǴǭǫǳ ǵǶǴǧǱǫǲ 

ǧǮǪǫȍȑǮ ǲǳǴǩǹ ǽǫǷǸǴ Ƿǫ ǩǹǧǮ ǵǱǴǪǳǴǸǴ ǭǫǲȍǴǪǫǱǷǰǴ ǭǫǲȍǮǾǸǫ ǷǴ ǭǦǵǫǽǦǸǹǨǦȏǫ ǳǦ ǵǴǽǨǦǸǦ. ǈǴ ǳǦǶǫǪǳǮǴǸ ǵǫǶǮǴǪ ǪǴ 2019 

ǩǴǪǮǳǦ, ǵǴǨǶǾǮǳǮǸǫ ǵǴǪ ǴǨǦǦ ǳǦǲǫǳǷǰǦ ǰǦǸǫǩǴǶǮȍǦ ǰǴǳǸǮǳǹǮǶǦǳǴ Ƿǫ ǭǩǴǱǫǲǹǨǦǦǸ. ǍǦ ǬǦǱ, ǰǦǰǴ ǾǸǴ ǵǶǫǸǻǴǪǳǴ ǧǫǾǫ ǷǵǴ- 

ǲǫǳǦǸǴ, ǳǫǲǦ ǪǴǷǸǦǵǳǮ ǮǷǸǴǶǮǷǰǮ ǷǸǦǸǮǷǸǮǽǰǮ ǵǴǪǦǸǴǼǮ ǭǦ ǴǨǦǦ ǳǦǲǫǳǷǰǦ ǰǦǸǫǩǴǶǮȍǦ ǳǦ ǭǫǲȍǮǾǸǫ, ǵǴǶǦǪǮ ǾǸǴ ǳǫ Ƿǲǫ 

ǨǴ ǲǴǬǳǴǷǸ ǪǦ ǮǭǨǶǾǮǲǫ ǵǶǴǨǫǶǰǦ ǳǦ ǰǨǦǱǮǸǫǸǴǸ ǳǦ ǳǦǾǮǸǫ ǶǫǭǹǱǸǦǸǮ ǪǴǧǮǫǳǮ ǴǪ ǺǴǸǴǮǳǸǫǶǵǶǫǸǦǼǮȍǦ ǳǦ ǷǦǸǫǱǮǸǷǰǮ 

ǷǳǮǲǰǮ (ǘǦǧǫǱǦ 3-15). 

 
ʊʘʙʝʣʘ 3-15. ʇʦʚʨʰʠʥʘ ʥʘ ʥʘʩʝʣʙʠ, ha 

 

 1990 
ʛʦʜʠʥʘ 

2000 
ʛʦʜʠʥʘ 

2005 
ʛʦʜʠʥʘ 

2014 
ʛʦʜʠʥʘ 

2015 
ʛʦʜʠʥʘ 

2016 
ʛʦʜʠʥʘ 

2017 
ʛʦʜʠʥʘ 

2018 
ʛʦʜʠʥʘ 

2019 
ʛʦʜʠʥʘ 

ʅʘʩʝʣʙʠ 28.702 31.782 36.081 42.941 43.724 43.844 43.946 44.201 44.764 

ʇʨʝʦʩʪʘʥʘʪʠ ʥʘʩʝʣʙʠ 27.997 30.709 34.985 41.654 42.721 43.558 43.668 43.910 44.201 

ɿʝʤʿʠʰʪʝ ʧʨʝʪʚʦʨʝʥʦ ʚʦ 
ʥʘʩʝʣʙʠ 

705 1.074 1.096 1.287 1.003 286 278 291 563 

ǋǲǮǷǮǮǸǫ ǴǪ ǳǦǷǫǱǧǮǸǫ ǩǱǦǨǳǴ Ƿǫ ǵǶǫǪǮǭǨǮǰǦǳǮ ǴǪ ǵǶǫǳǦǲǫǳǦ ǳǦ ǭǫǲȍǮǾǸǫǸǴ. ǐǦǸǫǩǴǶǮȍǦǸǦ ǳǦ ǵǶǫǴǷǸǦǳǦǸǮ ǳǦǷǫǱǧǮ ǫ 

ȍǦǩǱǫǶǴǪǳǴ ǳǫǹǸǶǦǱǳǦ Ǯ ǳǫǰǴǮ ǫǲǮǷǮǮ ǰǴǮ Ƿǫ ǪǴǷǸǦ ǳǮǷǰǮ ǨǴ ǷǵǴǶǫǪǧǦ ǷǴ ǪǶǹǩǮǸǫ ǷǫǰǸǴǶǮ Ƿǫ ǪǴǱǬǦǸ ǳǦ ǵǶǫǸǨǴǶǦȏǫǸǴ 

ǳǦ ǭǫǲȍǮǾǸǫǸǴ ǨǴ ǳǦǷǫǱǧǮ. 

 
ǓǦǲǫǳǦǸǦ ǳǦ ǭǫǲȍǮǾǸǫǸǴ Ƿǫ ǲǫǳǹǨǦ, Ǧ ǸǶǫǳǪǴǨǮǸǫ ǳǦ ǫǲǮǷǮǮǸǫ Ƿǫ ǵǶǫǷǲǫǸǹǨǦǦǸ ǭǦ ǵǶǫǴǧǶǦǭǫǳǴǸǴ ǭǫǲȍǮǾǸǫ ǭǦ Ǯǭ- 

ǨǫǾǸǦȍǳǮǴǸ ǵǫǶǮǴǪ 1990-2019 ǩǴǪǮǳǦ. ǐǴǱǮǽǫǷǸǨǴǸǴ ǳǦ ǫǲǮǸǮǶǦǳǮǴǸ CO2 ǫ ǵǶǮǱǮǽǳǴ ǳǮǷǰǴ Ǯ ǨǦǶǮǶǦ ǨǴ ǲǳǴǩǹ ǾǮ- 

ǶǴǰ ǴǵǷǫǩ ǴǪ 22,89 Gg CO2-eq ǨǴ 2014 ǩǴǪǮǳǦ ǪǴ ǷǦǲǴ 6,30 ǨǴ 2016 ǩǴǪǮǳǦ, ǾǸǴ ǩǱǦǨǳǴ Ƿǫ ǪǴǱǬǮ ǳǦ ǵǶǫǴǧǶǦǭǧǦǸǦ ǳǦ 

ǭǫǲȍǴǪǫǱǷǰǮ ǵǴǨǶǾǮǳǮ ǮǱǮ ǨǴ ǳǫǰǴǮ ǷǱǹǽǦǮ ǵǦǷǮǾǸǦ ǨǴ ǳǦǷǫǱǧǮ. ǕǶǮ ǴǨǮǫ ǵǶǫǴǧǶǦǭǧǮ, ǴǪǶǫǪǫǳǮ ǰǴǱǮǽǫǷǸǨǦ ǳǦ CO2 

Ƿǫ ǮǷǵǹǾǸǦǦǸ ǨǴ ǦǸǲǴǷǺǫǶǦǸǦ, ǵǴǶǦǪǮ ǽǮǷǸǫȏǫǸǴ ǳǦ ǨǫǩǫǸǦǼǮȍǦǸǦ. ǒǫȈǹǸǴǦ, ǰǴǩǦ Ƿǫ ǺǴǶǲǮǶǦǦǸ ǳǦǷǫǱǧǮ, Ƿǫ ǺǴǶǲǮǶǦ 

ǹǶǧǦǳǦ ǨǫǩǫǸǦǼǮȍǦ Ǯ ǭǫǱǫǳǮ ǵǴǨǶǾǮǳǮ, ǾǸǴ ǸǶǫǧǦ ǪǦ Ƿǫ ǭǫǲǫ ǵǶǫǪǨǮǪ. ǈǴ ǴǨǴȍ ǲǴǲǫǳǸ ǳǫǲǦ ǨǫǶǴǪǴǷǸǴȍǳǮ ǵǴǪǦǸǴǼǮ ǭǦ 

ǴǨǮǫ ǴǧǱǦǷǸǮ ǳǮǸǹ ǷǴǴǪǨǫǸǳǦǸǦ ǵǶǴǼǫǪǹǶǦ ǭǦ ǵǶǴǼǫǳǰǦ ǳǦ ǴǨǮǫ ǴǧǱǦǷǸǮ. 

 
ʊʘʙʝʣʘ 3-16. ɽʤʠʩʠʠ ʦʜ ʥʘʩʝʣʙʠ (CO2 -eq) 

 

 1990 
ʛʦʜʠʥʘ 

2000 
ʛʦʜʠʥʘ 

2005 
ʛʦʜʠʥʘ 

2014 
ʛʦʜʠʥʘ 

2015 
ʛʦʜʠʥʘ 

2016 
ʛʦʜʠʥʘ 

2017 
ʛʦʜʠʥʘ 

2018 
ʛʦʜʠʥʘ 

2019 
ʛʦʜʠʥʘ 

ʅʘʩʝʣʙʠ, Gg CO2 -eq, 9 18 14 23 18 6 7 7 17 

ʇʨʝʦʩʪʘʥʘʪʠ ʥʘʩʝʣʙʠ 0 0 0 0 0 0 0 0 0 

ɿʝʤʿʠʰʪʝ ʧʨʝʪʚʦʨʝʥʦ ʚʦ ʥʘʩʝʣʙʠ 9 18 14 23 18 6 7 7 17 

ʐʫʤʩʢʦ ʟʝʤʿʠʰʪʝ ʧʨʝʪʚʦʨʝʥʦ ʚʦ 
ʥʘʩʝʣʙʠ 

0 3 0 4 6 5 5 3 9 

ʆʙʨʘʙʦʪʣʠʚʦ ʟʝʤʿʠʰʪʝ ʧʨʝʪʚʦʨʝʥʦ 
ʚʦ ʥʘʩʝʣʙʠ 

4 11 10 17 6 1 1 2 6 

ʇʘʩʠʰʪʘ ʧʨʝʪʚʦʨʝʥʠ ʚʦ ʥʘʩʝʣʙʠ 6 4 5 2 6 0 2 2 2 

ʄʦʯʫʨʠʰʪʘ ʧʨʝʪʚʦʨʝʥʠ ʚʦ ʥʘʩʝʣʙʠ 0 0 0 0 0 0 0 0 0 

ɼʨʫʛʦ ʟʝʤʿʠʰʪʝ ʧʨʝʪʚʦʨʝʥʦ ʚʦ 
ʥʘʩʝʣʙʠ 

0 0 0 0 0 0 0 0 0 

 
 

ɼʨʫʛʦ ʟʝʤʿʠʰʪʝ 

 
ǍǫǲȍǮǾǸǫǸǴ ǾǸǴ Ƿǫ ǰǴǶǮǷǸǮ ǭǦ ǪǶǹǩǦ ǳǦǲǫǳǦ ǴǷǨǫǳ ǰǦǰǴ ǾǹǲǷǰǴ ǭǫǲȍǮǾǸǫ, ǴǧǶǦǧǴǸǱǮǨǴ ǭǫǲȍǮǾǸǫ, ǲǴǽǹǶǮǾǸǫ Ǯ ǳǦǷǫǱǧǮ 

ǫ ǵǶǮȍǦǨǫǳǴ ǰǦǰǴ ǪǶǹǩǴ ǭǫǲȍǮǾǸǫ. ǘǦǰǨǦ ǰǦǸǫǩǴǶǮȍǦ ǳǫ ǵǴǷǸǴǮ ǨǴ ǪǴǰǹǲǫǳǸǮǸǫ ǪǴǷǸǦǨǫǳǮ ǴǪ ǊǶǬǦǨǳǮǴǸ ǭǦǨǴǪ ǭǦ ǷǸǦǸǮǷ- 

ǸǮǰǦ ǮǱǮ ǰǴȍ ǧǮǱǴ ǪǶǹǩ ǪǶǬǦǨǫǳ ǪǴǰǹǲǫǳǸ. ǐǦǰǴ Ǯ ǪǦ ǫ, ǨǴ CORINE LC ǮǲǦ ǰǱǦǷǦ ǪǶǹǩǴ ǭǫǲȍǮǾǸǫ, ǳǴ ǸǴǦ ǳǫ ǫ ǮǷǸǴ ǪǶǹǩǴ 

ǭǫǲȍǮǾǸǫ ǰǦǰǴ ǾǸǴ ǫ ǵǴǸǶǫǧǳǴ ǨǴ ǴǨǦǦ ǦǳǦǱǮǭǦ. ǗǵǴǶǫǪ ǸǴǦ, ǪǶǹǩǦǸǦ ǰǱǦǷǦ ǳǦ ǭǫǲȍǮǾǸǫ ǧǫǾǫ ǵǶǫǷǲǫǸǦǳǦ ǰǦǰǴ ǶǦǭǱǮ- 

ǰǦ ǵǴǲǫȈǹ ǨǰǹǵǳǦǸǦ ǸǫǶǮǸǴǶǮȍǦ ǳǦ ǖǫǵǹǧǱǮǰǦ ǒǦǰǫǪǴǳǮȍǦ Ǯ ǭǧǮǶǴǸ ǳǦ ǰǱǦǷǮǸǫ ǳǦ ǳǦǲǫǳǦ ǳǦ ǭǫǲȍǮǾǸǫǸǴ ǰǦǰǴ ǾǹǲǷǰǴ 

ǭǫǲȍǮǾǸǫ, ǴǧǶǦǧǴǸǱǮǨǴ ǭǫǲȍǮǾǸǫ, ǲǴǽǹǶǮǾǸǫ Ǯ ǳǦǷǫǱǧǮ. 

 
ǕǴǪǦǸǴǼǮǸǫ ǭǦ ǨǰǹǵǳǴǸǴ ǪǶǹǩǴ ǭǫǲȍǮǾǸǫ ǧǫǦ ǶǦǭǨǮǫǳǮ ǰǦǰǴ ǲǦǸǫǲǦǸǮǽǰǦ ǶǦǭǱǮǰǦ ǵǴǲǫȈǹ ǸǫǶǮǸǴǶǮȍǦǸǦ ǳǦ ǖǫǵǹǧǱǮǰǦ ǒǦǰǫ- 

ǪǴǳǮȍǦ Ǯ ǰǱǦǷǮǸǫ ǳǦ ǳǦǲǫǳǦ ǳǦ ǭǫǲȍǮǾǸǫǸǴ: ǾǹǲǷǰǴ ǭǫǲȍǮǾǸǫ, ǭǫǲȍǴǪǫǱǷǰǴ ǭǫǲȍǮǾǸǫ, ǲǴǽǹǶǮǾǸǫ Ǯ ǳǦǷǫǱǧǮ. ǈǰǹǵǳǦǸǦ ǵǴǨǶ- 

ǾǮǳǦ ǳǦ ǪǶǹǩǴ ǭǫǲȍǮǾǸǫ ǫ ǭǳǦǽǮǸǫǱǳǴ ǳǦǲǦǱǫǳǦ ǨǴ ǵǫǶǮǴǪǴǸǴǸ ǴǵǺǦǸǫǳ ǷǴ ǴǨǦǦ ǦǳǦǱǮǭǦ, ǴǪ ǶǫǽǮǷǮ 255 ǮǱȍǦǪǮ ha ǨǴ 1990 

ǩǴǪǮǳǦ, ǳǦ ǳǫǾǸǴ ǵǴǲǦǱǰǹ ǴǪ 215.000 ha ǨǴ 2014 ǩǴǪǮǳǦ, ǾǸǴ ǵǶǫǸǷǸǦǨǹǨǦ ǳǦǲǦǱǹǨǦȏǫ ǴǪ 40.000 ha. ǓǦȍǩǴǱǫǲ ǮǳǸǫǳǭǮǸǫǸ ǳǦ 

ǴǵǦȈǦȏǫ ǮǲǦ ǨǴ ǵǫǶǮǴǪǴǸ 1990-2015 ǩǴǪǮǳǦ, ǰǴǩǦ ǷǵǴǶǫǪ ǳǦǴǪǮǸǫ ǭǳǦǽǮǸǫǱǳǮ ǵǴǨǶǾǮǳǮ ǴǪ ǪǶǹǩǴ ǭǫǲȍǮǾǸǫ ǧǫǦ ǵǶǫǸǨǴǶǫǳǮ 

ǨǴ ǾǹǲǷǰǴ ǭǫǲȍǮǾǸǫ Ǯ ǵǦǷǮǾǸǦ. 
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ʊʘʙʝʣʘ 3-17. ɼʨʫʛʦ ʟʝʤʿʠʰʪʝ (ha) 
 

 1990 
ʛʦʜʠʥʘ 

2000 
ʛʦʜʠʥʘ 

2005 
ʛʦʜʠʥʘ 

2014 
ʛʦʜʠʥʘ 

2015 
ʛʦʜʠʥʘ 

2016 
ʛʦʜʠʥʘ 

2017 
ʛʦʜʠʥʘ 

2018 
ʛʦʜʠʥʘ 

2019 
ʛʦʜʠʥʘ 

ɼʨʫʛʦ ʟʝʤʿʠʰʪʝ 254.726 234.296 228.333 219.809 219.169 217.724 217.105 214.954 216.045 

ʇʨʝʦʩʪʘʥʘʪʦ ʜʨʫʛʦ ʟʝʤʿʠʰʪʝ 250.286 230.402 225.015 217.535 216.446 215.538 214.888 213.103 212.697 

ɿʝʤʿʠʰʪʝ ʧʨʝʪʚʦʨʝʥʦ ʚʦ ʜʨʫʛʦ 
ʟʝʤʿʠʰʪʝ 

4.440 3.894 3.318 2.274 2.722 2.187 2.217 1.852 3.347 

ǘǶǫǳǪǴǸ ǳǦ ǫǲǮǷǮǮǸǫ ǴǪ ǴǨǦǦ ǳǦǲǫǳǷǰǦ ǰǦǸǫǩǴǶǮȍǦ ǳǦ ǭǫǲȍǮǾǸǫǸǴ ǫ ǭǳǦǽǮǸǫǱǳǴ ǵǶǴǲǫǳǱǮǨ Ǯ ǺǱǹǰǸǹǮǶǦ ǨǴ ǲǳǴǩǹ ǾǮ- 

ǶǴǰ ǴǵǷǫǩ ǴǪ ǷǦǲǴ 33 Gg CO2 -eq ǨǴ 2014 ǩǴǪǮǳǦ, ǪǴ 163 Gg CO2 -eq ǨǴ 2019 ǩǴǪǮǳǦ. ǔǪ ǵǴǪǦǸǴǼǮǸǫ ǵǶǫǭǫǳǸǮǶǦǳǮ ǨǴ 

ǘǦǧǫǱǦ 3 18 ,  ǲǴǬǫ ǪǦ Ƿǫ ǭǦǧǫǱǫǬǮ ǪǫǰǦ ǴǨǦǦ ǨǦǶǮȍǦǧǮǱǳǴǷǸ ǳǦ ǫǲǮǷǮǮǸǫ ǨǴ ǦǳǦǱǮǭǮǶǦǳǮǴǸ ǵǫǶǮǴǪ ǳǦȍǲǳǴǩǹ Ƿǫ ǪǴǱǬǮ 

ǳǦ ǫǲǮǷǮǮǸǫ ǾǸǴ Ƿǫ ȍǦǨǹǨǦǦǸ ǷǴ ǵǶǫǳǦǲǫǳǦ ǳǦ ǾǹǲǷǰǴ ǭǫǲȍǮǾǸǫ ǨǴ ǪǶǹǩǴ ǭǫǲȍǮǾǸǫ. ǈǴ ǳǫǰǴǮ ǩǴǪǮǳǮ ǰǦǰǴ 2014 ǩǴǪǮǳǦ, 

ǰǴǩǦ ǳǫǲǦ ǵǶǫǳǦǲǫǳǮ ǳǦ ǾǹǲǷǰǴ ǭǫǲȍǮǾǸǫ, ǫǲǮǷǮǮǸǫ Ƿǫ ǭǳǦǽǮǸǫǱǳǴ ǳǮǷǰǮ. ǗǫǵǦǰ, ǸǶǫǧǦ ǪǦ Ƿǫ ǭǦǧǫǱǫǬǮ ǪǫǰǦ ǴǪǶǫǪǫǳǮ 

ǳǦǲǫǳǷǰǮ ǰǦǸǫǩǴǶǮǮ ǳǦ ǭǫǲȍǮǾǸǫǸǴ, ǰǦǰǴ ǵǦǷǮǾǸǦ, ǪǶǹǩǴ ǭǫǲȍǮǾǸǫ Ǯ ǴǪǶǫǪǫǳǮ ǵǴǪ-ǰǦǸǫǩǴǶǮǮ ǳǦ ǾǹǲǷǰǴ ǭǫǲȍǮǾǸǫ, ǨǴ 

ǸǫǰǴǸ ǳǦ ǵǶǴǼǫǷǴǸ ǳǦ ǺǴǸǴǮǳǸǫǶǵǶǫǸǦǼǮȍǦ ǳǦ ǷǦǸǫǱǮǸǷǰǮ ǷǳǮǲǰǮ ǲǴǬǫ ǲǳǴǩǹ ǱǫǷǳǴ ǪǦ Ƿǫ ǮǭǲǫǾǦǦǸ, ǸǦǰǦ ǾǸǴ ǴǨǦǦ ǨǦ- 

ǶǮȍǦǧǮǱǳǴǷǸ ǳǦ ǵǶǫǳǦǲǫǳǦ ǳǦ ǾǹǲǷǰǴǸǴ ǭǫǲȍǮǾǸǫ ǲǴǬǫ ǪǦ ǧǮǪǫ ǶǫǭǹǱǸǦǸ ǳǦ ǴǨǦǦ ǵǶǮǽǮǳǦ. 

 
ʊʘʙʝʣʘ 3-18. ɽʤʠʩʠʠ ʦʜ ʜʨʫʛʦ ʟʝʤʿʠʰʪʝ (CO2 -eq) 

 

 1990 
ʛʦʜʠʥʘ 

2000 
ʛʦʜʠʥʘ 

2005 
ʛʦʜʠʥʘ 

2014 
ʛʦʜʠʥʘ 

2015 
ʛʦʜʠʥʘ 

2016 
ɻʦʜʠʥʘ 

2017 
ʛʦʜʠʥʘ 

2018 
ʛʦʜʠʥʘ 

2019 
ʛʦʜʠʥʘ 

ɼʨʫʛʦ ʟʝʤʿʠʰʪʝ, Gg CO2 -eq 121 96 74 33 68 127 71 118 163 

ʇʨʝʦʩʪʘʥʘʪʦ ʜʨʫʛʦ ʟʝʤʿʠʰʪʝ 0 0 0 0 0 0 0 0 0 

ɿʝʤʿʠʰʪʝ ʧʨʝʪʚʦʨʝʥʦ ʚʦ ʜʨʫʛʦ ʟʝʤʿʠʰʪʝ 121 96 74 33 68 127 71 118 163 

ǞǹǲǷǰǴ ǭǫǲȍǮǾǸǫ ǵǶǫǸǨǴǶǫǳǴ ǨǴ ǪǶǹǩǴ 
ǭǫǲȍǮǾǸǫ 

71 50 32 0 29 102 41 96 125 

ǍǫǲȍǮǾǸǫǸǴ ǵǶǫǸǨǴǶǫǳǴ ǨǴ ǪǶǹǩǴ ǭǫǲȍǮǾǸǫ 47 41 37 30 33 19 24 19 19 

ǕǦǷǮǾǸǦǸǦ ǵǶǫǸǨǴǶǫǳǮ ǨǴ ǪǶǹǩǴ ǭǫǲȍǮǾǸǫ 3 4 5 3 7 6 7 3 19 

ǒǴǽǹǶǮǾǸǦǸǦ ǵǶǫǸǨǴǶǫǳǮ ǨǴ ǪǶǹǩǴ 
ǭǫǲȍǮǾǸǫ 

0 0 0 0 0 0 0 0 0 

ǊǶǹǩǴ ǭǫǲȍǮǾǸǫ ǵǶǫǸǨǴǶǫǳǴ ǨǴ ǪǶǹǩǴ 
ǭǫǲȍǮǾǸǫ 

0 0 0 0 0 0 0 0 0 

 
 
 

3.3.3.3 ɿʙʠʨʥʠ ʠʟʚʦʨʠ ʠ ʠʟʚʦʨʠ ʥʘ ʝʤʠʩʠʠ ʙʝʟ CO2 ʥʘ ʟʝʤʿʠʰʪʝ 

 
Ǔǫ-CO2 ǫǲǮǷǮȍǦ Ƿǫ ǴǪǳǫǷǹǨǦ ǳǦ ǵǶǦǰǸǮǰǮǸǫ ǨǴ ǷǫǰǸǴǶǴǸ ǭǦ ǭǫǲȍǴǪǫǱǷǸǨǴ, ǾǹǲǦǶǷǸǨǴ Ǯ ǪǶǹǩǦ ǳǦǲǫǳǦ ǳǦ ǭǫǲȍǮǾǸǫǸǴ, 

ǰǴǮ ǶǫǭǹǱǸǮǶǦǦǸ ǷǴ ǫǲǮǷǮȍǦ ǳǦ Ǹ.ǳ. ǳǫ-CO2 ǷǸǦǰǱǫǳǮǽǰǮ ǩǦǷǴǨǮ, ǰǦǰǴ NOx, CO, CH4. ǕǴǷǸǴȍǦǸ ǲǳǴǩǹ ǵǶǦǰǸǮǰǮ Ǯ ǮǳǵǹǸǮ 

ǭǦ ǹǵǶǦǨǹǨǦȏǫ ǰǴǮ Ƿǫ ǷǲǫǸǦǦǸ ǭǦ ǨǦǬǫǳ ǮǭǨǴǶ ǳǦ ǳǫ-CO2 ǫǲǮǷǮǮ. ǋǲǮǷǮǮǸǫ ǾǸǴ Ƿǫ ǶǦǭǩǱǫǪǹǨǦǦǸ ǴǨǪǫ Ƿǫ ǴǪ ǶǦǭǱǮǽǳǮ 

ǮǭǨǴǶǮ, ǰǦǰǴ ǾǸǴ Ƿǫ: 

 
ʘ. ǋǲǮǷǮǮ ǴǪ ǷǴǩǴǶǹǨǦȏǫ ǳǦ ǧǮǴǲǦǷǦ ǳǦ ǭǫǲȍǮǾǸǫ, ǴǷǴǧǫǳǴ ǷǴǩǴǶǹǨǦȏǫ ǳǦ ǾǹǲǮ Ǯ ǵǦǷǮǾǸǦ, ǰǦǰǴ Ǯ ǷǴǩǴǶǹǨǦȏǫ ǳǦ 

ǭǫǲȍǴǪǫǱǷǰǮ ǳǹǷǵǶǴǮǭǨǴǪǮ, 

 

ʙ. N
2
O ǪǮǶǫǰǸǳǮ Ǯ ǮǳǪǮǶǫǰǸǳǮ ǫǲǮǷǮǮ ǴǪ ǹǵǶǦǨǹǨǦǳǮǸǫ ǵǴǽǨǮ, ǨǰǱǹǽǮǸǫǱǳǴ Ǯ ǮǳǪǮǶǫǰǸǳǮǸǫ ǫǲǮǷǮǮ ǳǦ N

2
O ǰǴǮ 

ǵǶǴǮǭǱǫǩǹǨǦǦǸ ǴǪ ǮǳǵǹǸǮǸǫ ǳǦ N ǾǸǴ ǷǴǪǶǬǦǸ ǹǶǫǦ Ǯ ǲǮǳǫǶǦǱǳǮ ȈǹǧǶǮǨǦ Ǯ ǨǦǶǴǨǳǮǰ ǾǸǴ ǫ ǵǶǦǰǸǮǰǦ ǾǸǴ Ƿǫ 

ǰǴǶǮǷǸǮ ǭǦ ǵǶǴǲǫǳǦ ǳǦ ǶǫǦǰǼǮȍǦǸǦ ǳǦ ǵǴǽǨǦǸǦ. ǈǴ ǴǨǴȍ ǷǱǹǽǦȍ Ƿǫ ǰǴǶǮǷǸǦǸ ǭǳǦǽǮǸǫǱǳǮ ǰǴǱǮǽǮǳǮ ǨǦǶ ǾǸǴ ǵǶǫǪǮǭ- 

ǨǮǰǹǨǦ ǫǲǮǷǮȍǦ ǳǦ ǳǫ-CO2 ǩǦǷǴǨǮ. ǈǦǶǴǨǳǮǼǦǸǦ ǳǫ ǫ ǨǴǴǧǮǽǦǫǳǦ ǵǶǦǰǸǮǰǦ ǨǴ ǭǫǲȍǦǸǦ. ǐǦǰǴ ǶǫǭǹǱǸǦǸ ǳǦ ǴǨǦ Ǯ ǳǦ 

ǳǫǵǴǷǸǴǫȏǫ ǳǦ ǵǴǪǦǸǴǼǮ, ǨǦǶǴǨǳǮǼǦǸǦ ǳǫ ǫ ǵǶǮȍǦǨǫǳǦ. 

 
ʚ. ǙǵǶǦǨǹǨǦȏǫǸǴ ǷǴ ǫǲǮǷǮǮǸǫ ǳǦ NOx ǫ ǹǾǸǫ ǫǪǫǳ ǭǳǦǽǦǫǳ ǮǭǨǴǶ ǳǦ NOx 

 
Ǔǫ-CO2 ǫǲǮǷǮǮǸǫ ǭǦ ǵǫǶǮǴǪǴǸ 1990-2016 ǩǴǪǮǳǦ Ƿǫ ǲǦǱǰǹ ǵǶǴǲǫǳǱǮǨǮ ǴǪ 307,8 Gg CO2 -eq ǨǴ 20000 ǩǴǪǮǳǦ ǪǴ 369,11 

Gg CO2 -eq ǨǴ 2016 ǩǴǪǮǳǦ. ǍǦ ǮǭǲǮǳǦǸǮǸǫ 3 ǩǴǪǮǳǮ ǴǪ 2017-2019 ǩǴǪǮǳǦ, ǳǫ-CO2 ǫǲǮǷǮǮǸǫ Ƿǫ ǭǳǦǽǮǸǫǱǳǴ ǵǴǨǮǷǴǰǮ, 

ǾǸǴ Ƿǫ ǪǴǱǬǮ ǳǦ ǭǩǴǱǫǲǹǨǦȏǫǸǴ ǳǦ ǨǶǫǪǳǴǷǸǮǸǫ ǳǦ ǸǶǮ ǰǱǹǽǳǮ ǮǭǨǴǶǮ ǳǦ ǩǦǷǴǨǮ ǰǴǮ ǳǫ Ƿǫ CO2: ǪǮǶǫǰǸǳǮ Ǯ ǮǳǪǮǶǫǰǸ- 

ǳǮ ǫǲǮǷǮǮ ǴǪ ǹǵǶǦǨǹǨǦǳǮ ǵǴǽǨǮ Ǯ ǮǳǪǮǶǫǰǸǳǮ ǫǲǮǷǮǮ ǴǪ ǹǵǶǦǨǹǨǦȏǫ ǷǴ ȈǹǧǶǮǨǴ. ǋǲǮǷǮǮǸǫ ǭǦ ǴǨǮǫ ǸǶǮ ǩǴǪǮǳǮ ǭǦ 
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ǮǭǨǫǷǸǹǨǦȏǫ Ƿǫ ǸǶǮǵǦǸǮ ǵǴǨǮǷǴǰǮ ǨǴ ǷǵǴǶǫǪǧǦ ǷǴ ǵǫǶǮǴǪǴǸ 1990-2014 ǩǴǪǮǳǦ (ǨǮǪǮ ǸǦǧǫǱǦ ǵǴǪǴǱǹ). ǔǨǦ ǭǩǴǱǫǲǹǨǦȏǫ 

ǳǦȍǨǫǶǴȍǦǸǳǴ ǫ ǶǫǭǹǱǸǦǸ ǳǦ ǳǴǨǴǹǷǨǴǫǳǦǸǦ ǲǫǸǴǪǴǱǴǩǮȍǦ ǳǦ ǵǶǫǷǲǫǸǰǮ ǨǴ ǷǸǴǽǦǶǷǰǮǴǸ ǷǫǰǸǴǶ (ǓǮǨǴ-2) Ǯ ǳǴǨǦǸǦ ǨǫǶǭǮȍǦ 

ǾǸǴ Ƿǫ ǰǴǶǮǷǸǮ ǭǦ ǵǶǫǷǲǫǸǰǦ ǳǦ ǴǨǮǫ ǵǴǷǱǫǪǳǮ ǸǶǮ ǩǴǪǮǳǮ ǴǪ ǮǳǨǫǳǸǦǶǴǸ. 

 
ǞǸǴ Ƿǫ ǴǪǳǫǷǹǨǦ ǪǴ ǪǶǹǩǮǸǫ ǪǨǦ ǮǭǨǴǶǮ ǳǦ ǳǫ-CO2 ǫǲǮǷǮǮ, ǵǶǮǲǫǳǦǸǦ ǳǦ ǹǶǫǦ ǮǲǦ ǳǦȍǨǮǷǴǰǮ ǨǶǫǪǳǴǷǸǮ ǨǴ ǵǫǶǮǴǪǴǸ 

1990-2000 ǩǴǪǮǳǦ, Ǧ ǵǴǸǴǦ ǭǳǦǽǮǸǫǱǳǴ Ƿǫ ǳǦǲǦǱǹǨǦ. ǈǴ ǵǫǶǮǴǪǴǸ 2005-2016 ǴǨǮǫ ǨǶǫǪǳǴǷǸǮ Ƿǫ ǴǰǴǱǹ 1,5-1,7 Gg CO2 

-eq, ǰǴǩǦ ǨǶǫǪǳǴǷǸǮǸǫ ǵǴǨǸǴǶǳǴ Ƿǫ ǭǩǴǱǫǲǹǨǦǦǸ Ǯ ǨǴ ǮǭǲǮǳǦǸǮǸǫ 3 ǩǴǪǮǳǮ (2017-2019) Ƿǫ ǨǴ ǩǶǦǳǮǼǮǸǫ ǴǪ 2,6-2,8 Gg CO2 

-eq. ǋǲǮǷǮǮǸǫ ǴǪ ǴǶǮǭǴǨǮǸǫ ǵǴǱǮȏǦ Ƿǫ ǮǷǸǴ ǸǦǰǦ ǵǶǴǲǫǳǱǮǨǮ Ǯ ǨǦǶǮǶǦǦǸ ǨǴ ǴǵǷǫǩ ǴǪ 29,17 Gg CO2 -eq ǨǴ 1990 ǩǴǪǮǳǦ ǪǴ 

ǷǦǲǴ 12,11 Gg CO2 -eq ǨǴ 2015 ǩǴǪǮǳǦ. ǈǴ ǵǫǶǮǴǪǴǸ 2014-2016 ǩǴǪǮǳǦ ǵǴǨǸǴǶǳǴ Ƿǫ ǳǦǪ 20 Gg CO2 -eq, Ǧ ǨǴ ǮǭǲǮǳǦǸǮǸǫ 

ǸǶǮ ǩǴǪǮǳǮ ǵǦȈǦǦǸ ǳǦ ǴǰǴǱǹ 15 Gg CO2 -eq. ǋǲǮǷǮǮǸǫ ǴǪ ǴǶǮǭǴǨǮǸǫ ǵǴǱǮȏǦ ǪǮǶǫǰǸǳǴ ǭǦǨǮǷǦǸ ǴǪ ǵǴǨǶǾǮǳǮǸǫ ǭǦǷǫǦǳǮ 

ǷǴ ǴǨǦǦ ǰǹǱǸǹǶǦ. 

 
ʊʘʙʝʣʘ 3-19. ɽʤʠʩʠʠ ʥʘ ʩʪʘʢʣʝʥʠʯʢʠ ʛʘʩʦʚʠ ʦʜ ʟʙʠʨʥʠ ʠʟʚʦʨʠ ʠ ʠʟʚʦʨʠ ʥʘ ʥʝ- CO2 ʝʤʠʩʠʠ ʥʘ ʟʝʤʿʘ (ʚʦ Gg CO2 -eq) 

 

ʂʘʪʝʛʦʨʠʠ 1990 2000 2005 2014 2015 2016 2017 2018 2019 

ɿʙʠʨʥʠ ʠʟʚʦʨʠ ʠ ʠʟʚʦʨʠ ʥʘ ʥʝ-CO2 
ʝʤʠʩʠʠ ʥʘ ʟʝʤʿʘ 

359 308 327 336 344 369 699 664 544 

ɸʧʣʠʢʘʮʠʿʘ ʥʘ ʫʨʝʘ 4 4 1 2 2 2 3 3 3 

ɼʠʨʝʢʪʥʠ ʝʤʠʩʠʠ ʥʘ N2O ʦʜ 
ʫʧʨʘʚʫʚʘʥʠʪʝ ʧʦʯʚʠ 

210 182 209 207 210 225 434 413 343 

ʀʥʜʠʨʝʢʪʥʠ ʝʤʠʩʠʠ ʥʘ N2O ʦʜ 
ʫʧʨʘʚʫʚʘʥʠʪʝ ʧʦʯʚʠ 

81 68 76 75 75 81 148 140 114 

ʀʥʜʠʨʝʢʪʥʠ ʝʤʠʩʠʠ ʥʘ N2O ʦʜ 
ʫʧʨʘʚʫʚʘˁʝʪʦ ʩʦ ʺʫʙʨʠʚʦ 

35 32 29 29 35 39 98 94 68 

ʆʜʛʣʝʜʫʚʘˁʝ ʦʨʠʟ 29 23 12 24 23 23 16 15 17 

 
 
 

 
3.3.4 ʆʪʧʘʜ 

ǐǦǸǫǩǴǶǮǮǸǫ ǵǶǮȍǦǨǫǳǮ ǨǴ ǷǫǰǸǴǶǴǸ ǭǦ ǴǸǵǦǪ Ƿǫ ǴǸǷǸǶǦǳǹǨǦȏǫ ǳǦ ʮʚʨʩʪ ʦʪʧʘʜ, ǧǮǴǱǴǾǰǮ ǸǶǫǸǲǦǳ ǳǦ ǼǨǶǷǸ ǴǸǵǦǪ, ʩʦ- 

ʛʦʨʫʚʘˁʝ ʠ ʦʪʚʦʨʝʥʦ ʩʦʛʦʨʫʚʘˁʝ ʥʘ ʦʪʧʘʜ Ǯ ʪʨʝʪʤʘʥ ʠ ʠʩʧʫʰʪʘˁʝ ʥʘ ʦʪʧʘʜʥʠ ʚʦʜʠ. ʌʦʨʤʘʪʦʪ ʟʘ ʢʘʪʝʛʦʨʠʟʘʮʠʿʘ ʥʘ 

ʧʦʜʘʪʦʮʠʪʝ ʝ ʢʦʥʟʠʩʪʝʥʪʝʥ ʩʦ ʧʨʝʪʭʦʜʥʠʪʝ ʛʦʜʠʥʠ ʟʘ ʜʘ ʩʝ ʟʘʯʫʚʘʘʪ ʧʦʩʪʦʿʥʠʪʝ ʚʨʝʤʝʥʩʢʠ ʩʝʨʠʠ, ʦʩʚʝʥ ʚʦ ʩʝʢʪʦʨʠʪʝ 

ʢʘʜʝ h ʪʦ ʩʝ ʚʦʚʝʜʝʥʠ ʧʦʜʘʪʦʮʠ. 

 
ǗǵǴǶǫǪ ǓǦǼǮǴǳǦǱǳǮǴǸ ǵǱǦǳ ǭǦ ǹǵǶǦǨǹǨǦȏǫ ǷǴ ǴǸǵǦǪ 2009 ð 2015 ǩǴǪǮǳǦ, ǼǨǶǷǸǮǴǸ ǴǸǵǦǪ ǾǸǴ Ƿǫ ǷǴǭǪǦǨǦ ǨǴ ǒǦǰǫǪǴ- 

ǳǮȍǦ ǳǦȍǽǫǷǸǴ Ƿǫ ǪǫǵǴǳǮǶǦ ǳǦ ǪǮǨǮ ǪǫǵǴǳǮǮ. ǊǫǵǴǳǮȍǦǸǦ ǊǶǮǷǱǦ, ǰǴȍǦ ǩǴ ǴǵǷǱǹǬǹǨǦ ǷǰǴǵǷǰǮǴǸ ǶǫǩǮǴǳ, ǷǴ ǵǶǮǧǱǮǬǳǴ 

590.000 ǬǮǸǫǱǮ, ǫ ǫǪǮǳǷǸǨǫǳǦǸǦ ǪǴǭǨǴǱǫǳǦ ǪǫǵǴǳǮȍǦ ǨǴ ǒǦǰǫǪǴǳǮȍǦ Ǯ ǫ ǶǫǱǦǸǮǨǳǴ ǪǴǧǶǴ ǹǵǶǦǨǹǨǦǳǦ. ǕǴǷǸǴȍǦǸ ǴǰǴǱǹ 

50 ǴǵǫǶǦǸǮǨǳǮ ǴǵǾǸǮǳǷǰǮ ǪǮǨǮ ǪǫǵǴǳǮǮ. ǕǴǸǶǫǧǦǸǦ ǭǦ ǵǴǪǴǧǶǹǨǦȏǫ ǳǦ ǳǮǨǳǮǸǫ ǵǶǦǰǸǮǰǮ ǭǦ ǹǵǶǦǨǹǨǦȏǫ ǷǴ ǴǸǵǦǪ ǫ 

ǵǶǫǵǴǭǳǦǫǳǦ ǨǴ ǳǦǼǮǴǳǦǱǳǮǸǫ, ǶǫǩǮǴǳǦǱǳǮǸǫ Ǯ ǱǴǰǦǱǳǮǸǫ ǷǸǶǦǸǫǾǰǮ ǪǴǰǹǲǫǳǸǮ ǭǦ ǹǵǶǦǨǹǨǦȏǫ ǷǴ ǴǸǵǦǪ. 

 
ǈǴ ǮǳǨǫǳǸǦǶǴǸ ǵǴǪǩǴǸǨǫǳ ǨǴ ǶǦǲǰǦǸǦ BUR3, ǫǲǮǷǮǮǸǫ ǴǪ ǴǸǷǸǶǦǳǹǨǦȏǫ ǳǦ ǼǨǶǷǸ ǴǸǵǦǪ Ƿǫ ǵǶǴǼǫǳǹǨǦǦǸ ǨǴ ǷǴǩǱǦǷǳǴǷǸ 

ǷǴ ǹǵǦǸǷǸǨǦǸǦ ǳǦ ǒǕǐǕ ǴǪ 2006 ǩǴǪǮǳǦ ǷǴ ǰǴǶǮǷǸǫȏǫ ǳǦ ǷǴǺǸǨǫǶǴǸ ǭǦ ǮǳǨǫǳǸǦǶ ǳǦ ǒǕǐǕ, ǰǴȍ ȍǦ ǳǦǲǫǸǳǹǨǦ ǲǫǸǴǪǴǱǴ- 

ǩǮȍǦǸǦ ǭǦ ǵǶǨ ǶǫǪ ǳǦ ǶǦǷǵǦȈǦȏǫ (Ǖǖǖ). ǕǶǴǮǭǨǫǪǹǨǦ ǵǶǴǺǮǱ ǳǦ ǫǲǮǷǮȍǦ ǭǦǨǮǷǫǳ ǴǪ ǨǶǫǲǫǸǴ ǰǴȍ ȍǦ ǴǪǶǦǭǹǨǦ ǨǮǷǸǮǳǷǰǦǸǦ 

ǾǫǲǦ ǳǦ ǵǶǴǼǫǷǴǸ ǳǦ ǪǫǩǶǦǪǦǼǮȍǦ ǷǴ ǸǫǰǴǸ ǳǦ ǨǶǫǲǫǸǴ. ǎǲǦȍȑǮ ǵǶǫǪǨǮǪ ǪǫǰǦ ǲǫǷǸǦǸǦ ǭǦ ǪǫǵǴǳǮǶǦȏǫ ǳǦ ǼǨǶǷǸ ǴǸǵǦǪ 

ǵǶǮǪǴǳǫǷǹǨǦǦǸ ǳǦȍǲǳǴǩǹ ǭǦ ǫǲǮǷǮǮǸǫ ǳǦ ǷǫǰǸǴǶǴǸ, ǰǦǰǴ Ǯ ǺǦǰǸǴǸ ǪǫǰǦ Ƿǫ ǪǴǷǸǦǵǳǮ ǮǷǸǴǶǮǷǰǮ ǵǴǪǦǸǴǼǮ ǭǦ ǰǴǱǮǽǫǷǸǨǴǸǴ 

ǳǦ ǪǫǵǴǳǮǶǦǳ ǴǸǵǦǪ ǷǵǫǼǮǺǮǽǳǮ ǭǦ ǭǫǲȍǦǸǦ, ǰǴǶǮǷǸǫǳǦ ǫ ǲǫǸǴǪǴǱǴǩǮȍǦǸǦ ǓǮǨǴ 2. ǓǫǴǪǦǲǳǫǾǳǦǸǦ ǪǴǰǹǲǫǳǸǦǼǮȍǦ ǰǴȍǦ 

ȍǦ ǮǭǨǫǷǸǹǨǦ ǰǴǱǮǽǮǳǦǸǦ ǳǦ ǰǴǲǵǴǷǸǮǶǦǳ ǴǸǵǦǪ ǩǮ ǳǦǵǶǦǨǮ ǪǴǷǸǦǵǳǮ ǶǫǱǫǨǦǳǸǳǮǸǫ ǵǴǪǦǸǴǼǮ ǭǦ ǵǫǶǮǴǪǴǸ 2011-2019 

ǩǴǪǮǳǦ. ǇǮǪǫȍȑǮ ǧǮǴǱǴǾǰǮǴǸ ǸǶǫǸǲǦǳ ǳǦ ǼǨǶǷǸǮǴǸ ǴǸǵǦǪ ǳǫ ǫ ǾǮǶǴǰǴ ǶǦǷǵǶǴǷǸǶǦǳǫǸǦ ǵǶǦǰǸǮǰǦ ǨǴ ǒǦǰǫǪǴǳǮȍǦ, ǪǴǷǫǩǦ 

ǳǫ Ƿǫ ǵǶǴǼǫǳǫǸǮ ǺǦǰǸǴǶǮǸǫ ǳǦ ǫǲǮǷǮȍǦ ǷǵǫǼǮǺǮǽǳǮ ǭǦ ǭǫǲȍǦǸǦ. ǗǱǫǪǷǸǨǫǳǴ, ǓǮǨǴ 1 ǧǫǾǫ ǵǶǮǲǫǳǫǸǴ ǭǦ ǵǶǴǼǫǳǰǦ ǳǦ 

ǩǦǷǴǨǮǸǫ ǾǸǴ Ƿǫ ǮǷǵǹǾǸǦǦǸ ǴǪ ǧǮǴǱǴǾǰǮǴǸ ǸǶǫǸǲǦǳ ǳǦ ǼǨǶǷǸǮǴǸ ǴǸǵǦǪ. ǗǱǫǪǫȍȑǮ ǩǮ ǹǵǦǸǷǸǨǦǸǦ ǳǦ ǒǕǐǕ ǴǪ 2006 ǩǴǪǮǳǦ, 

ǷǴǩǴǶǹǨǦȏǫǸǴ Ǯ ǴǸǨǴǶǫǳǴǸǴ ǷǴǩǴǶǹǨǦȏǫ ǳǦ ǴǸǵǦǪǴǸ Ǯ ǸǶǫǸǲǦǳǴǸ Ǯ ǮǷǵǹǾǸǦȏǫǸǴ ǳǦ ǴǸǵǦǪǳǮǸǫ ǨǴǪǮ ǳǫ Ƿǫ ǰǱǹǽǳǮ ǷǫǰǸǴ- 

ǶǮ, ǵǦ ǭǦǸǴǦ, ǲǫǸǴǪǴǱǴǩǮǮǸǫ ǴǪ ǓǮǨǴ 1 Ƿǫ ǵǶǮǲǫǳǫǸǮ Ǯ ǭǦ ǴǨǮǫ ǷǫǰǸǴǶǮ. 

 
ǕǶǫǷǲǫǸǰǮǸǫ ǵǴǰǦǬǹǨǦǦǸ ǪǫǰǦ ǷǫǰǸǴǶǴǸ ǭǦ ǴǸǵǦǪ ǫ ǫǪǫǳ ǴǪ ǷǫǰǸǴǶǮǸǫ ǷǴ ǸǶǫǳǪ ǳǦ ǭǩǴǱǫǲǹǨǦȏǫ ǳǦ ǫǲǮǷǮǮǸǫ ǳǦ ǷǸǦǰǱǫ- 

ǳǮǽǰǮ ǩǦǷǴǨǮ, ǵǴǷǸǮǩǳǹǨǦȍȑǮ 635 Gg CO2 -eq ǨǴ 2019 ǩǴǪǮǳǦ, ǾǸǴ ǫ 56% ǵǴǨǫȑǫ ǴǪ ǳǮǨǴǸǴ ǴǪ 1990 ǩǴǪǮǳǦ ǮǱǮ ǶǫǽǮǷǮ 

5% ǵǴǨǫȑǫ ǴǪ ǳǮǨǴǸǴ ǴǪ 2016 ǩǴǪǮǳǦ. ǔǪ ǷǮǸǫ ǷǫǰǸǴǶǮ, ǳǦȍǭǳǦǽǦȍǳǮ Ƿǫ ǫǲǮǷǮǮǸǫ ǳǦ ǰǦǸǫǩǴǶǮȍǦǸǦ ǴǸǷǸǶǦǳǹǨǦȏǫ ǳǦ ǼǨǶǷǸ 

ǴǸǵǦǪ, ǰǴǮ ǹǽǫǷǸǨǹǨǦǦǸ ǷǴ ǶǫǽǮǷǮ 80% ǨǴ ǨǰǹǵǳǮǸǫ ǫǲǮǷǮǮ ǳǦ ǷǸǦǰǱǫǳǮǽǰǮ ǩǦǷǴǨǮ ǨǴ 2019 ǩǴǪǮǳǦ (ǘǦǧǫǱǦ 3 20 ). ǈǸǴǶǦǸǦ 



ǓǆǜǎǔǓǆǑǋǓ ǕǑǆǓ Ǎǆ 
ǐǑǎǒǆǘǗǐǎ ǕǖǔǒǋǓǎ 

54 

 

 

ǰǦǸǫǩǴǶǮȍǦ ǷǴ ǭǳǦǽǮǸǫǱǳǦ ǰǴǱǮǽǮǳǦ ǳǦ ǫǲǮǷǮǮ ǳǦ ǷǸǦǰǱǫǳǮǽǰǮ ǩǦǷǴǨǮ ǫ ǸǶǫǸǲǦǳ Ǯ ǮǷǵǹǾǸǦȏǫ ǳǦ ǴǸǵǦǪǳǮ ǨǴǪǮ, ǰǴȍǦ 

ǹǽǫǷǸǨǹǨǦ ǷǴ ǴǰǴǱǹ 17% ǨǴ 2019 ǩǴǪǮǳǦ. ǗǴǩǴǶǹǨǦȏǫǸǴ Ǯ ǴǸǨǴǶǫǳǴǸǴ ǷǴǩǴǶǹǨǦȏǫ ǳǦ ǴǸǵǦǪ ǵǶǮǪǴǳǫǷǹǨǦǦǸ ǭǦ 3,6% ǴǪ 

ǨǰǹǵǳǮǸǫ ǫǲǮǷǮǮ ǨǴ ǷǫǰǸǴǶǴǸ ǭǦ ǴǸǵǦǪ ǨǴ ǵǴǷǱǫǪǳǮǸǫ ǵǫǸ ǵǶǮȍǦǨǫǳǮ ǩǴǪǮǳǮ. ǋǲǮǷǮǮǸǫ ǳǦ CH
4 
Ǯ N

2
O ǴǪ ǰǦǸǫǩǴǶǮȍǦǸǦ ǧǮ- 

ǴǱǴǾǰǮ ǸǶǫǸǲǦǳ ǳǦ ǼǨǶǷǸ ǴǸǵǦǪ ǳǫ ǵǶǮǪǴǳǫǷǹǨǦǦǸ ǷǹǾǸǮǳǷǰǮ ǭǦ ǨǰǹǵǳǮǸǫ ǫǲǮǷǮǮ ǵǴǶǦǪǮ ǲǦǱǦǸǦ ǰǴǱǮǽǮǳǦ ǳǦ ǵǶǮȍǦǨǫǳ 

ǰǴǲǵǴǷǸǮǶǦǳ ǴǸǵǦǪ. ǔǰǴǱǹ 92% ǴǪ ǫǲǮǷǮǮǸǫ ǳǦ ǷǸǦǰǱǫǳǮǽǰǮ ǩǦǷǴǨǮ ǨǴ ǵǴǷǱǫǪǳǮǸǫ ǸǶǮ ǩǴǪǮǳǮ ǴǪ ǮǭǨǫǾǸǦȍǳǮǴǸ ǵǫǶǮǴǪ 

Ƿǫ CH
4

, ǪǴǪǫǰǦ N
2
O Ǯ CO2 ǹǽǫǷǸǨǹǨǦǦǸ ǷǴ 7 % Ǯ 1 % ǷǴǴǪǨǫǸǳǴ (ǗǱǮǰǦ 3 13 ).  

 
ʊʘʙʝʣʘ 3-20. ɽʤʠʩʠʠ ʥʘ ʩʪʘʢʣʝʥʠʯʢʠ ʛʘʩʦʚʠ ʦʜ ʩʝʢʪʦʨʦʪ ʦʪʧʘʜ, ʧʦ ʢʘʪʝʛʦʨʠʿʘ (Gg CO2 -eq) 

 

 1990 2000 2005 2014 2015 2016 2017 2018 2019 

ʆʪʧʘʜ 407 413 435 574 595 607 611 622 635 

ǔǸǷǸǶǦǳǹǨǦȏǫ ǳǦ ǼǨǶǷǸ ǴǸǵǦǪ 266 299 316 441 455 470 481 491 505 

ǇǮǴǱǴǾǰǮ ǸǶǫǸǲǦǳ ǳǦ ǼǨǶǷǸ ǴǸǵǦǪ 0 0 0 1 1 1 1 0 0 

ǗǴǩǴǶǹǨǦȏǫ Ǯ ǴǸǨǴǶǫǳǴ ǷǴǩǴǶǹǨǦȏǫ ǳǦ 
ǴǸǵǦǪǴǸ 

9 10 14 22 23 23 23 23 23 

ǕǶǴǽǮǷǸǹǨǦȏǫ Ǯ ǮǷǵǹǾǸǦȏǫ ǳǦ ǴǸǵǦǪǳǮ 
ǨǴǪǮ 

132 104 105 110 115 113 107 107 108 

 
 
 

 

      

 
ʉʣʠʢʘ 3-13. ɽʤʠʩʠʠ ʥʘ ʩʪʘʢʣʝʥʠʯʢʠ ʛʘʩʦʚʠ ʦʜ ʩʝʢʪʦʨʦʪ ʦʪʧʘʜ, ʧʦ ʛʘʩ (ʚʦ Gg CO2-eq) 

 
 
 
 

3.3.4.1 ʆʪʩʪʨʘʥʫʚʘˁʝ ʥʘ ʮʚʨʩʪ ʦʪʧʘʜ 

 
ǘǶǫǸǲǦǳǴǸ Ǯ ǴǸǷǸǶǦǳǹǨǦȏǫǸǴ ǳǦ ǰǴǲǹǳǦǱǳǮǴǸ Ǯ ǮǳǪǹǷǸǶǮǷǰǮǴǸ ǼǨǶǷǸ ǴǸǵǦǪ ǵǶǴǮǭǨǫǪǹǨǦ ǭǳǦǽǮǸǫǱǳǮ ǰǴǱǮǽǮǳǮ CH

4
. 

ǕǶǮǷǸǦǵǴǸ ǳǦ ǴǸǵǦǪǴǸ ǵǴ ǷǴǷǸǦǨ ǧǫǾǫ ǵǶǮǲǫǳǫǸ ǨǴ ǵǶǫǷǲǫǸǰǦǸǦ ǭǦ ǵǶǨ ǶǫǪ ǳǦ ǶǦǷǵǦȈǦȏǫ (Ǖǖǖ). ǒǦǰǫǪǴǳǮȍǦ ǫ ǰǦǸǫǩǴ- 

ǶǮǭǮǶǦǳǦ ǰǦǰǴ ǮǷǸǴǽǳǴǫǨǶǴǵǷǰǦ ǭǫǲȍǦ; ǴǸǸǹǰǦ, ǵǦǶǦǲǫǸǦǶǴǸ ǖǔƿ Ǯ ǰǴǳǷǸǦǳǸǦǸǦ ǳǦ ǷǸǦǵǰǦǸǦ ǳǦ ǩǫǳǫǶǮǶǦȏǫ ǲǫǸǦǳ (k) Ƿǫ 

ǵǶǫǸǵǴǷǸǦǨǹǨǦ ǪǫǰǦ Ƿǫ ǫǪǳǦǰǨǮ ǳǦ ǳǮǨǳǮǸǫ ǷǴǴǪǨǫǸǳǮ ǷǸǦǳǪǦǶǪǳǮ ǨǶǫǪǳǴǷǸǮ ǪǦǪǫǳǮ ǨǴ ǳǦǷǴǰǮǸǫ ǳǦ ǒǕǐǕ ǴǪ 2006 

ǩǴǪǮǳǦ. ǐǦǰǴ ǾǸǴ ǧǫǾǫ ǷǵǴǲǫǳǦǸǴ ǵǴǩǴǶǫ, ǨǶǭ ǴǷǳǴǨǦ ǳǦ ǳǦȍǳǴǨǮǸǫ ǳǦǼǮǴǳǦǱǳǮ ǵǱǦǳǴǨǮ ǭǦ ǹǵǶǦǨǹǨǦȏǫ ǷǴ ǴǸǵǦǪ Ƿǫ 

ǷǴǭǪǦǨǦǦǸ ǪǴǲǦǾǳǮ ǹǪǫǱǮ ǭǦ ǷǴǷǸǦǨǴǸ ǳǦ ǰǴǲǹǳǦǱǳǮǴǸ ǼǨǶǷǸ ǴǸǵǦǪ. 

 
ǖǫǭǹǱǸǦǸǮǸǫ ǵǴǰǦǬǹǨǦǦǸ ǪǫǰǦ ǰǴǱǮǽǮǳǦǸǦ ǳǦ ǫǲǮǷǮǮǸǫ ǳǦ CO2 -eq ǴǪ ǪǫǵǴǳǮǶǦȏǫǸǴ ǳǦ ǼǨǶǷǸ ǴǸǵǦǪ ǵǴǷǸǴȍǦǳǴ Ƿǫ ǭǩǴ- 

ǱǫǲǹǨǦ ǵǴǷǸǮǩǳǹǨǦȍȑǮ 510 CO2 -eq ǨǴ 2019 ǩǴǪǮǳǦ (ǗǱǮǰǦ 3 14 ).  ǈǴ ǷǵǴǶǫǪǧǦ ǷǴ 1990 ǩǴǪǮǳǦ, ǫǲǮǷǮǮǸǫ ǳǦ CO2 -eq ǨǴ 

2019 ǩǴǪǮǳǦ Ƿǫ ǭǦ 90% ǵǴǨǮǷǴǰǮ, ǪǴǪǫǰǦ ǨǴ ǷǵǴǶǫǪǧǦ ǷǴ 2016 ǩǴǪǮǳǦ ǴǰǴǱǹ 8%. ǜǨǶǷǸǮǴǸ ǰǴǲǹǳǦǱǫǳ ǴǸǵǦǪ ǹǽǫǷǸǨǹǨǦ ǷǴ 

ǴǰǴǱǹ 90% ǨǴ ǮǭǨǫǾǸǦȍǳǮǴǸ ǵǫǶǮǴǪ. 
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ʉʣʠʢʘ 3-14. ɽʤʠʩʠʠ ʥʘ CH4 ʦʜ ʦʪʩʪʨʘʥʫʚʘˁʝ ʥʘ ʮʚʨʩʪ ʦʪʧʘʜ (ʚʦ Gg CO2-eq) 

 
 

3.3.4.2 ɹʠʦʣʦʰʢʠ ʪʨʝʪʤʘʥ ʥʘ ʮʚʨʩʪ ʦʪʧʘʜ 

 
ǇǮǴǱǴǾǰǮǴǸ ǸǶǫǸǲǦǳ ǳǦ ǼǨǶǷǸǮǴǸ ǴǸǵǦǪ ǨǴ ǒǦǰǫǪǴǳǮȍǦ ǫ Ƿǫ ǵǶǦǨǮ ǷǴ ǰǴǲǵǴǷǸǮǶǦȏǫ ǳǦ ǴǸǵǦǪǴǸ. ǐǦǵǦǼǮǸǫǸǮ ǭǦ ǰǴǲ- 

ǵǴǷǸǮǶǦȏǫ ǮǲǦǱǴ Ǯ ǨǴ ǲǮǳǦǸǴǸǴ, ǳǴ ǪǹǶǮ ǳǫǴǪǦǲǳǦ ǧǫǦ ǴǧȍǦǨǫǳǮ ǵǴǪǦǸǴǼǮ ǭǦ ǰǴǱǮǽǮǳǦǸǦ ǳǦ ǰǴǲǵǴǷǸǮǶǦǳ ǴǸǵǦǪ. ǒǫ- 

ǸǦǳǴǸ Ƿǫ ǺǴǶǲǮǶǦ ǨǴ ǦǳǦǫǶǴǧǫǳ ǪǫǱ ǴǪ ǰǴǲǵǴǷǸǴǸ, ǳǴ ǨǴ ǩǴǱǫǲǦ ǲǫǶǦ Ƿǫ ǴǰǷǮǪǮǶǦ ǨǴ ǦǫǶǴǧǳǮǸǫ ǪǫǱǴǨǮ ǴǪ ǰǴǲǵǴǷǸǴǸ. 

ǐǴǲǵǴǷǸǮǶǦȏǫǸǴ, ǮǷǸǴ ǸǦǰǦ, ǲǴǬǫ ǪǦ ǵǶǴǮǭǨǫǪǫ ǫǲǮǷǮǮ ǳǦ N
2
O. ǇǮǪǫȍȑǮ ǳǫ ǵǴǷǸǴȍǦǸ ǷǵǫǼǮǺǮǽǳǮ ǫǲǮǷǮǴǳǮ ǺǦǰǸǴǶǮ ǭǦ 

ǪǶǬǦǨǦǸǦ, ǰǴǶǮǷǸǫǳǮ Ƿǫ ǷǸǦǳǪǦǶǪǳǮǸǫ ǨǶǫǪǳǴǷǸǮ. 

 
ǋǲǮǷǮǮǸǫ ǴǪ ǰǴǲǵǴǷǸǮǶǦȏǫǸǴ Ƿǫ ǵǶǴǼǫǳǫǸǮ ǨǴ ǵǫǶǮǴǪǴǸ 2011 ð 2019 ǩǴǪǮǳǦ, ǳǴ ǴǨǪǫ Ƿǫ ǵǶǮȍǦǨǫǳǮ ǷǦǲǴ ǩǴǪǮǳǮǸǫ ǴǪ 

2014 ǪǴ 2019 ǩǴǪǮǳǦ. ǓǦǧȎǹǪǹǨǦȏǫǸǴ ǵǴǰǦǬǹǨǦ ǪǫǰǦ ǸǮǫ Ƿǫ ǲǳǴǩǹ ǳǮǷǰǮ, ǴǪǳǴǷǳǴ ǴǰǴǱǹ 1 Gg CO2 -eq Ǯ Ƿǫ ǳǦǲǦǱǹǨǦǦǸ ǨǴ 

ǵǴǷǱǫǪǳǮǸǫ ǪǨǫ ǩǴǪǮǳǮ. ǗǫǵǦǰ, ǲǴǬǫ ǪǦ Ƿǫ ǭǦǰǱǹǽǮ ǪǫǰǦ ǵǶǦǰǸǮǰǦǸǦ ǳǦ ǰǴǲǵǴǷǸǮǶǦȏǫ ǷǸǦǳǦ ǵǶǮǷǹǸǳǦ ǪǴ ǷǸǫǵǫǳ ǪǴ ǰǴȍ 

ǰǴǱǮǽǮǳǦǸǦ ǳǦ ǰǴǲǵǴǷǸǮǶǦǳ ǴǸǵǦǪ ǨǶǫǪǮ ǪǦ Ƿǫ ǵǶǮȍǦǨǮ, ǾǸǴ ǲǴǬǫ ǪǦ Ƿǫ ǷǲǫǸǦ ǰǦǰǴ ǳǦǵǶǫǪǴǰ. ǎǷǸǴǸǴ ǳǫ ǲǴǬǫ ǪǦ Ƿǫ ǰǦǬǫ 

ǭǦ ǩǴǪǮǳǮǸǫ ǵǶǫǪ 2011 ǩǴǪǮǳǦ. ǐǴǱǮǽǮǳǦǸǦ ǳǦ ǰǴǲǵǴǷǸǮǶǦǳ ǴǸǵǦǪ ǭǦ 2019 ǩǴǪǮǳǦ ȍǦ ǴǧǫǭǧǫǪǮ ǒǌǗǕǕ ǷǴ ǳǦǵǴǲǫǳǦ ǪǫǰǦ 

ǳǮǷǰǦǸǦ ǨǶǫǪǳǴǷǸ ǩǱǦǨǳǴ Ƿǫ ǪǴǱǬǮ ǳǦ ǳǫǮǳǺǴǶǲǮǶǦǳǴǷǸǦ ǴǪ ǷǮǸǫ ǴǵǾǸǮǳǮ. ǔǰǴǱǹ 58% ǴǪ ǫǲǮǷǮǮǸǫ ǳǦ ǷǸǦǰǱǫǳǮǽǰǮ 

ǩǦǷǴǨǮ ǴǪ ǧǮǴǱǴǾǰǮ ǸǶǫǸǲǦǳ ǳǦ ǼǨǶǷǸ ǴǸǵǦǪ Ƿǫ CH
4, 
ǪǴǪǫǰǦ ǴǷǸǦǸǴǰǴǸ Ƿǫ N

2
O (ǗǱǮǰǦ 3-15).  

 
 

 
 

    
 

ʉʣʠʢʘ 3-15. ɽʤʠʩʠʠ ʥʘ ʩʪʘʢʣʝʥʠʯʢʠ ʛʘʩʦʚʠ ʦʜ ʙʠʦʣʦʰʢʠ ʪʨʝʪʤʘʥ ʥʘ ʮʚʨʩʪ ʦʪʧʘʜ (ʚʦ Gg CO2 -eq) 



ǓǆǜǎǔǓǆǑǋǓ ǕǑǆǓ Ǎǆ 
ǐǑǎǒǆǘǗǐǎ ǕǖǔǒǋǓǎ 

56 

 

 

3.3.4.3 ʉʦʛʦʨʫʚʘˁʝ ʠ ʦʪʚʦʨʝʥʦ ʩʦʛʦʨʫʚʘˁʝ ʥʘ ʦʪʧʘʜʦʪ 

 
ǗǴǩǴǶǹǨǦȏǫǸǴ ǳǦ ǴǸǵǦǪǴǸ Ƿǫ ǪǫǺǮǳǮǶǦ ǰǦǰǴ ǷǴǩǴǶǹǨǦȏǫ ǳǦ ǼǨǶǷǸ Ǯ Ǹǫǽǫǳ ǴǸǵǦǪ ǨǴ ǰǴǳǸǶǴǱǮǶǦǳǮ ǰǦǵǦǼǮǸǫǸǮ ǭǦ ǷǴǩǴ- 

ǶǹǨǦȏǫ. ǊǫǵǴǳǮȍǦǸǦ ǊǶǮǷǱǦ ǫ ǫǪǮǳǷǸǨǫǳǦǸǦ ǩǴǱǫǲǦ ǪǫǵǴǳǮȍǦ ǰǴȍǦ ǮǲǦ ǰǦǵǦǼǮǸǫǸ ǭǦ ǷǴǩǴǶǹǨǦȏǫ ǴǸǵǦǪ Ǯ ǳǦ ǴǨǦǦ ǱǴǰǦ- 

ǼǮȍǦ Ƿǫ ǷǴǩǴǶǹǨǦ ǷǦǲǴ ǲǫǪǮǼǮǳǷǰǮ ǴǸǵǦǪ. ǋǲǮǷǮǮǸǫ ǳǦ ǷǸǦǰǱǫǳǮǽǰǮ ǩǦǷǴǨǮ ǴǪ ǷǴǩǴǶǹǨǦȏǫǸǴ ǳǦ ǲǫǪǮǼǮǳǷǰǮǴǸ ǴǸǵǦǪ 

(ǴǪ 2000 ǩǴǪǮǳǦ) Ƿǫ ǶǦǭǩǱǫǪǦǳǮ ǨǴ ǴǨǴȍ ǮǭǨǫǾǸǦȍ. 

 

ǍǦ ǴǨǦǦ ǰǦǸǫǩǴǶǮȍǦ Ƿǫ ǵǶǴǼǫǳǫǸǮ ǫǲǮǷǮǮǸǫ ǳǦ ȍǦǩǱǫǶǴǪ ǪǮǴǰǷǮǪ, ǲǫǸǦǳ Ǯ ǦǭǴǸǫǳ ǴǰǷǮǪ. ǋǲǮǷǮǮǸǫ ǳǦ ǲǫǸǦǳ Ƿǫ ǳǦȍǭǳǦǽǦȍ- 

ǳǮ Ǯ ǵǶǫǸǷǸǦǨǹǨǦǦǸ ǳǦȍǩǴǱǫǲ ǪǫǱ ǴǪ ǨǰǹǵǳǮǸǫ ǫǲǮǷǮǮ ǳǦ ǩǦǷǴǨǮǸǫ ǾǸǴ Ƿǫ ǮǷǵǹǾǸǦǦǸ ǵǶǫǰǹ ǴǸǨǴǶǫǳǴ ǷǴǩǴǶǹǨǦȏǫ. ǔǨǮǫ 

ǫǲǮǷǮǮ ǹǽǫǷǸǨǹǨǦǦ ǷǴ ǴǰǴǱǹ 56% ǨǴ ǵǴǷǱǫǪǳǮǸǫ ǵǫǸ ǩǴǪǮǳǮ, ǪǴǪǫǰǦ ǹǽǫǷǸǨǴǸǴ ǳǦ CO2 Ǯ N
2
O ǫ 29% Ǯ 15%, ǷǴǴǪǨǫǸǳǴ 

(ǗǱǮǰǦ 3 16).  ǓǦȍǩǴǱǫǲ ǪǫǱ ǴǪ ǫǲǮǷǮǮǸǫ ǪǴǦȈǦǦǸ ǴǪ ǴǸǨǴǶǫǳǴ ǷǴǩǴǶǹǨǦȏǫ ǳǦ ǴǸǵǦǪ (98%). 

 
 
 
 

 

   

ʉʣʠʢʘ 3-16. ɽʤʠʩʠʠ ʥʘ ʩʪʘʢʣʝʥʠʯʢʠ ʛʘʩʦʚʠ ʦʜ ʩʦʛʦʨʫʚʘˁʝ ʠ ʦʪʚʦʨʝʥʦ ʩʦʛʦʨʫʚʘˁʝ ʥʘ ʦʪʧʘʜ ʦʜ ʛʘʩʦʚʠ (ʚʦ Gg CO2 -eq) 

 
 

3.3.4.4 ʊʨʝʪʤʘʥ ʠ ʠʩʧʫʰʪʘˁʝ ʥʘ ʦʪʧʘʜʥʠ ʚʦʜʠ 

 
ǔǸǵǦǪǳǦǸǦ ǨǴǪǦ ǲǴǬǫ ǪǦ ǧǮǪǫ ǮǭǨǴǶ ǳǦ CH

4 
ǰǴǩǦ Ƿǫ ǸǶǫǸǮǶǦ ǮǱǮ Ƿǫ ǴǸǷǸǶǦǳǹǨǦ ǦǳǦǫǶǴǧǳǴ. ǒǴǬǫ ǪǦ ǧǮǪǫ Ǯ ǮǭǨǴǶ ǳǦ 

ǫǲǮǷǮǮ ǳǦ N
2
O. ǋǲǮǷǮǮǸǫ ǳǦ CO2 ǴǪ ǴǸǵǦǪǳǮǸǫ ǨǴǪǮ ǳǫ Ƿǫ ǶǦǭǩǱǫǪǹǨǦǦǸ ǨǴ ǹǵǦǸǷǸǨǦǸǦ ǳǦ ǒǕǐǕ ǧǮǪǫȍȑǮ ǸǮǫ Ƿǫ ǴǪ ǧǮǴ- 

ǩǫǳǷǰǴ ǵǴǸǫǰǱǴ Ǯ ǳǫ ǸǶǫǧǦ ǪǦ ǧǮǪǦǸ ǨǰǱǹǽǫǳǮ ǨǴ ǳǦǼǮǴǳǦǱǳǮǸǫ ǨǰǹǵǳǮ ǫǲǮǷǮǮ. 

 
ǔǸǵǦǪǳǦǸǦ ǨǴǪǦ ǵǴǸǫǰǳǹǨǦ ǴǪ ǶǦǭǱǮǽǳǮ ǪǴǲǦǾǳǮ, ǰǴǲǫǶǼǮȍǦǱǳǮ Ǯ ǮǳǪǹǷǸǶǮǷǰǮ ǮǭǨǴǶǮ Ǯ ǲǴǬǫ ǪǦ Ƿǫ ǵǶǫǽǮǷǸǮ ǳǦ ǱǮǼǫ 

ǲǫǷǸǴ (ǳǫǷǴǧǶǦǳǦ), ǮǱǮ ǨǴ ǼǫǳǸǶǦǱǮǭǮǶǦǳǦ ǵǴǷǸǶǴȍǰǦ (ǷǴǧǶǦǳǦ) ǮǱǮ ǪǦ Ƿǫ ǴǸǷǸǶǦǳǮ ǳǫǵǶǫǽǮǷǸǫǳǦ ǨǴ ǧǱǮǭǮǳǦ ǮǱǮ ǵǶǫ- 

ǰǹ ǮǭǱǮǨ. ǊǴǲǦǾǳǮǸǫ ǴǸǵǦǪǳǮ ǨǴǪǮ Ƿǫ ǪǫǺǮǳǮǶǦǦǸ ǰǦǰǴ ǴǸǵǦǪǳǮ ǨǴǪǮ ǴǪ ǹǵǴǸǶǫǧǦ ǳǦ ǨǴǪǦ ǨǴ ǪǴǲǦȑǮǳǷǸǨǦǸǦ ǰǴǮ ǹǽǫǷǸ- 

ǨǹǨǦǦǸ ǷǴ ǴǰǴǱǹ 50% ǨǴ ǨǰǹǵǳǮǸǫ ǫǲǮǷǮǮ ǴǪ ǵǴǸǰǦǸǫǩǴǶǮȍǦǸǦ ǭǦ ǸǶǫǸǲǦǳ Ǯ ǮǷǵǹǾǸǦȏǫ ǴǸǵǦǪǳǮ ǨǴǪǮ. 

 

ǕǶǴǽǮǷǸǹǨǦȏǫǸǴ Ǯ ǮǷǵǹǾǸǦȏǫǸǴ ǳǦ ǪǴǲǦǾǳǮǸǫ ǴǸǵǦǪǳǮ ǨǴǪǮ ǳǫ ǫ ǰǱǹǽǫǳ ǮǭǨǴǶ ǳǦ ǫǲǮǷǮǮ ǳǦ ǷǸǦǰǱǫǳǮǽǰǮ ǩǦǷǴǨǮ, ǵǦ 

ǭǦǸǴǦ Ƿǫ ǰǴǶǮǷǸǫǳǮ ǷǸǦǳǪǦǶǪǳǮǸǫ ǵǦǶǦǲǫǸǶǮ Ǯ ǺǦǰǸǴǶǮ ǳǦ ǫǲǮǷǮǮ. ǋǲǮǷǮǮǸǫ ǳǦ ǷǸǦǰǱǫǳǮǽǰǮ ǩǦǷǴǨǮ ǨǴ ǴǨǦǦ ǰǦǸǫǩǴǶǮȍǦ 

ǭǦǨǮǷǦǸ ǴǪ ǩǴǱǫǲǮǳǦǸǦ ǳǦ ǳǦǷǫǱǫǳǮǫǸǴ, ǸǦǰǦ ǾǸǴ ǫǲǮǷǮǮǸǫ ǵǴǷǸǫǵǫǳǴ Ƿǫ ǭǩǴǱǫǲǹǨǦǦǸ ǵǴǷǸǮǩǳǹǨǦȍȑǮ ǴǰǴǱǹ 60 CO2 -eq 

ǨǴ 2019 ǩǴǪǮǳǦ. ǓǦȍǩǴǱǫǲ ǪǫǱ ǴǪ ǫǲǮǷǮǮǸǫ Ƿǫ N
2
O (66%) ǵǴǨǶǭǦǳǮ ǷǴ ǪǫǩǶǦǪǦǼǮȍǦ ǳǦ ǦǭǴǸǳǮ ǰǴǲǵǴǳǫǳǸǮ ǨǴ ǴǸǵǦǪǳǮǸǫ 

ǨǴǪǮ, ǰǦǰǴ ǾǸǴ Ƿǫ ǹǶǫǦ, ǳǮǸǶǦǸǮ Ǯ ǵǶǴǸǫǮǳǮ ǪǴǪǫǰǦ ǴǷǸǦǳǦǸǮǸǫ 34% Ƿǫ ǫǲǮǷǮǮ ǳǦ CH
4 
(ǗǱǮǰǦ 3 17 ).  ǘǶǫǧǦ ǪǦ Ƿǫ ǳǦǵǴǲǫǳǫ 

ǪǫǰǦ ǫǲǮǷǮǮǸǫ ǳǦ ǷǸǦǰǱǫǳǮǽǰǮ ǩǦǷǴǨǮ ǴǪ ǴǨǦǦ ǰǦǸǫǩǴǶǮȍǦ ǷǴǽǮǳǹǨǦǦǸ 55% ǴǪ ǫǲǮǷǮǮǸǫ ǨǴ ǰǦǸǫǩǴǶǮȍǦǸǦ ǵǶǴǽǮǷǸǹǨǦȏǫ 

Ǯ ǮǷǵǹǾǸǦȏǫ ǴǸǵǦǪǳǮ ǨǴǪǮ. 

 
ǋǲǮǷǮǮǸǫ ǳǦ ǲǫǸǦǳ ǩǮ ǴǵǺǦȑǦǦǸ ǷǮǸǫ ǫǲǮǷǮǮ ǰǴǮ Ƿǫ ǶǫǭǹǱǸǦǸ ǳǦ ǸǶǫǸǲǦǳ Ǯ ǮǷǵǹǾǸǦȏǫ ǳǦ ǮǳǪǹǷǸǶǮǷǰǮǸǫ ǴǸǵǦǪǳǮ ǨǴǪǮ. 

ǋǲǮǷǮǮǸǫ ǨǴ 2019 ǩǴǪǮǳǦ Ƿǫ ǭǦ 11% ǵǴǲǦǱǮ ǨǴ ǴǪǳǴǷ ǳǦ 2016 ǩǴǪǮǳǦ, Ǧ ǭǦ 40% ǵǴǲǦǱǮ ǨǴ ǴǪǳǴǷ ǳǦ 1990 ǩǴǪǮǳǦ. ǙǽǫǷǸǨǴǸǴ 

ǳǦ ǫǲǮǷǮǮǸǫ ǴǪ ǸǶǫǸǲǦǳ Ǯ ǮǷǵǹǾǸǦȏǫ ǳǦ ǮǳǪǹǷǸǶǮǷǰǮ ǴǸǵǦǪǳǮ ǨǴǪǮ ǨǴ ǨǰǹǵǳǮǸǫ ǫǲǮǷǮǮ ǨǴ ǰǦǸǫǩǴǶǮȍǦǸǦ ǵǶǴǽǮǷǸǹǨǦȏǫ 

Ǯ ǮǷǵǹǾǸǦȏǫ ǳǦ ǴǸǵǦǪǳǮ ǨǴǪǮ ǫ 47% ǨǴ 2016 ǩǴǪǮǳǦ, Ǧ ǴǰǴǱǹ 44% ǨǴ 2017, 2018 Ǯ 2019 ǩǴǪǮǳǦ. 
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ʉʣʠʢʘ 3-17. ɽʤʠʩʠʠ ʥʘ CH4 ʦʜ ʧʨʦʯʠʩʪʫʚʘˁʝ ʠ ʠʩʧʫʰʪʘˁʝ ʥʘ ʜʦʤʘʰʥʠʪʝ ʦʪʧʘʜʥʠ ʚʦʜʠ, ʩʦ ʛʘʩ (ʚʦ Gg CO2 -eq) 

 
 

 

3.4 ɸʥʘʣʠʟʘ ʥʘ ʢʣʫʯʥʠ ʠʟʚʦʨʠ 

ǆǳǦǱǮǭǦǸǦ ǳǦ ǰǱǹǽǳǮǸǫ ǰǦǸǫǩǴǶǮǮ ǰǴǮ ǳǦȍǲǳǴǩǹ ǵǶǮǪǴǳǫǷǹǨǦǦǸ ǭǦ ǦǵǷǴǱǹǸǳǴǸǴ ǳǮǨǴ ǳǦ ǳǦǼǮǴǳǦǱǳǮǸǫ ǫǲǮǷǮǮ Ǯ ǴǸǷǸǶǦ- 

ǳǹǨǦȏǦ (ǵǶǴǼǫǳǰǦ ǳǦ ǳǮǨǴ) Ǯ ǭǦ ǸǶǫǳǪǴǸ ǳǦ ǫǲǮǷǮǮ Ǯ ǴǸǷǸǶǦǳǹǨǦȏǫ (ǵǶǴǼǫǳǰǦ ǳǦ ǸǶǫǳǪǴǸ) Ƿǫ ǷǵǶǴǨǫǪǹǨǦ ǷǴ ǵǴǲǴǾ ǳǦ 

ǵǶǮǷǸǦǵǴǸ 1. ǗǵǴǶǫǪ ǴǨǴȍ ǵǶǮǷǸǦǵ, ǰǱǹǽǳǮǸǫ ǰǦǸǫǩǴǶǮǮ Ƿǫ ǮǪǫǳǸǮǺǮǰǹǨǦǦǸ ǷǴ ǰǴǶǮǷǸǫȏǫ ǳǦ ǴǪǳǦǵǶǫǪ ǹǸǨǶǪǫǳ ǵǶǦǩ ǳǦ 

ǰǹǲǹǱǦǸǮǨǳǮ ǫǲǮǷǮǮ. ǐǴǩǦ Ƿǫ ǷǹǲǮǶǦǦǸ ǭǦǫǪǳǴ ǵǴ ǴǵǦȈǦǽǰǮ ǶǫǪǴǷǱǫǪ ǳǦ ǩǴǱǫǲǮǳǦ, ǰǱǹǽǳǮǸǫ ǰǦǸǫǩǴǶǮǮ Ƿǫ ǴǳǮǫ ǰǴǮ ǷǴǧǮ- 

ǶǦǦǸ ǪǴ 95% ǴǪ ǨǰǹǵǳǴǸǴ ǳǮǨǴ/ǸǶǫǳǪ. 

 
ǕǶǴǼǫǳǰǦǸǦ ǳǦ ǳǮǨǴǸǴ Ƿǫ ǨǶǾǮ ǭǦ 1990 ǩǴǪǮǳǦ ǰǦǰǴ ǴǷǳǴǨǳǦ ǩǴǪǮǳǦ Ǯ 2019 ǩǴǪǮǳǦ ǰǦǰǴ ǳǦȍǳǴǨǦ ǩǴǪǮǳǦ. ǖǫǭǹǱǸǦǸǮǸǫ ǨǴ 

Gg CO2 -eq Ǯ ǵǶǴǼǫǳǸǮ (ǪǴ 95%) ǭǦ 2019 ǩǴǪǮǳǦ Ƿǫ ǵǶǮǰǦǬǦǳǮ ǳǦ ǗǱǮǰǦ 3 18. ǗǱǫǪǷǸǨǫǳǴ, ǰǦǸǫǩǴǶǮǮǸǫ ǷǴ ǳǦȍǨǮǷǴǰǮ (ǦǵǷǴ- 

ǱǹǸǳǮ) ǨǶǫǪǳǴǷǸǮ ǳǦ Gg CO2 -eq (Ǯ ǫǲǮǷǮǮ Ǯ ǴǸǷǸǶǦǳǹǨǦȏa) ǩǮ ǨǰǱǹǽǹǨǦǦǸ ǫǳǫǶǩǫǸǷǰǮǸǫ ǮǳǪǹǷǸǶǮǮ - ǜǨǶǷǸǮ ǩǴǶǮǨǦ (31%) 

(ǫǳǫǶǩǫǸǷǰǮ ǷǫǰǸǴǶ), ǵǦǸǫǳ ǸǶǦǳǷǵǴǶǸ (17,5%) (ǫǳǫǶǩǫǸǷǰǮ ǷǫǰǸǴǶ), ǾǹǲǷǰǴ ǭǫǲȍǮǾǸǫ ǵǶǫǴǷǸǦǳǦǸǴ ǾǹǲǷǰǴ ǭǫǲȍǮǾǸǫ (8,7%) 

(ǷǫǰǸǴǶ ǭǦ ǾǹǲǦǶǷǸǨǴ Ǯ ǪǶǹǩǦ ǳǦǲǫǳǦ ǳǦ ǭǫǲȍǮǾǸǫǸǴ), ǫǳǸǫǶǮǽǳǦ ǺǫǶǲǫǳǸǦǼǮȍǦ (4,8%) (ǷǫǰǸǴǶ ǭǦ ǾǹǲǦǶǷǸǨǴ Ǯ ǪǶǹǩǦ ǳǦ- 

ǲǫǳǦ ǳǦ ǭǫǲȍǮǾǸǫǸǴ), ǴǸǷǸǶǦǳǹǨǦȏǫ ǳǦ ǼǨǶǷǸ ǴǸǵǦǪ (3,9%) (ǷǫǰǸǴǶ ǭǦ ǴǸǵǦǪ) Ǯ ǵǶǴǮǭǨǴǪǷǸǨǫǳǮ ǮǳǪǹǷǸǶǮǮ Ǯ ǩǶǦǪǫǬǳǮǾǸǨǴ 

- ǼǨǶǷǸǮ ǩǴǶǮǨǦ (3,9%) (ǫǳǫǶǩǫǸǷǰǮ ǷǫǰǸǴǶ). ǔǧǮǽǳǴ, ǰǦǸǫǩǴǶǮȍǦǸǦ ǾǹǲǷǰǴ ǭǫǲȍǮǾǸǫ ǫ ǶǫǱǫǨǦǳǸǳǦ ǭǦ ǵǶǴǽǮǷǸǹǨǦȏǫ ǳǦ ǫǲǮ- 

ǷǮǮǸǫ, ǳǴ ǵǶǴǼǫǳǰǮǸǫ ǭǦ 2019 ǩǴǪǮǳǦ ǵǴǰǦǬǹǨǦǦǸ ǫǲǮǷǮǮ ǰǴǮ ǵǶǴǮǭǱǫǩǹǨǦǦǸ ǴǪ ǴǨǦǦ ǰǦǸǫǩǴǶǮȍǦ ǵǴǶǦǪǮ ǾǹǲǷǰǮ ǵǴǬǦǶǮ. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ʉʣʠʢʘ 3-18. ʇʨʦʮʝʥʢʘ ʥʘ ʥʠʚʦ ʥʘ ʢʣʫʯʥʠʪʝ ʢʘʪʝʛʦʨʠʠ ʠ ʥʠʚʥʠʦʪ ʧʨʠʜʦʥʝʩ ʚʦ 2019 ʛʦʜʠʥʘ 
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ǎǪǫǳǸǮǺǮǰǹǨǦǳǮǸǫ ǰǱǹǽǳǮ ǰǦǸǫǩǴǶǮǮ, ǷǴ ǵǶǴǼǫǳǰǦ Ǯ ǳǦ ǳǮǨǴ Ǯ ǳǦ ǸǶǫǳǪ, ǭǦ 2019 ǩǴǪǮǳǦ Ƿǫ ǷǹǲǮǶǦǳǮ ǨǴ ǘǦǧǫǱǦ 3-21.  

ɿʘ ʜʚʝ ʦʜ ʯʝʪʠʨʠʪʝ ʢʘʪʝʛʦʨʠʠ ʠʜʝʥʪʠʬʠʢʫʚʘʥʠ ʢʘʢʦ ʢʣʫʯʥʠ ʚʦ ʠʥʚʝʥʪʘʨʦʪ ʩʘʤʦ ʩʦ ʧʨʦʮʝʥʢʘʪʘ ʥʘ ʪʨʝʥʜʦʪ (2.C.3 ʇʨʦ- 

ʠʟʚʦʜʩʪʚʦ ʥʘ ʘʣʫʤʠʥʠʫʤ - PFCs; ʠ 2.C.6 ǕǶǴǮǭǨǴǪǷǸǨǴ ǳǦ ǼǮǳǰ ð CO2), ǸǦǰǨǮ ǵǶǴǼǫǷǮ ǵǴǨǫȑǫ ǳǫ ǵǴǷǸǴȍǦǸ ǨǴ ǭǫǲȍǦǸǦ. 

ǕǶǴǮǭǨǴǪǷǸǨǴ ǳǦ ǼǮǳǰ ǳǫǲǦ ǴǪ 2003 ǩǴǪǮǳǦ, Ǧ ǭǦ ǵǶǴǮǭǨǴǪǷǸǨǴǸǴ ǳǦ ǦǱǹǲǮǳǮǹǲ ǮǲǦ ǭǳǦǽǮǸǫǱǫǳ ǵǦǪ ǵǴ 2003 ǩǴǪǮǳǦ 

ǰǴǩǦ Ƿǫ ǭǦǸǨǴǶǮ ǳǦȍǩǴǱǫǲǦǸǦ ǺǮǶǲǦ, Ǧ ǸǦǰǨǦ ǦǰǸǮǨǳǴǷǸ ǳǫǲǦ ǵǴ 2012 ǩǴǪǮǳǦ. 

 
ʊʘʙʝʣʘ 3-21. ʈʝʟʠʤʝ ʥʘ ʘʥʘʣʠʟʘ ʥʘ ʢʣʫʯʥʠʪʝ ʢʘʪʝʛʦʨʠʠ ʚʦ 2019 ʛʦʜʠʥʘ 

 

 ʄʇʂʇ 
ʂʦʜ ʥʘ 
ʢʘʪʝʛʦʨʠʿʘ 

 
ʂʘʪʝʛʦʨʠʿʘ ʥʘ ʄʇʂʇ 

 

ʉʪʘʢʣʝʥʠʯʢʠ 
ʛʘʩʦʚʠ 

 

ʂʨʠʪʝʨʠʫʤʠ ʟʘ 
ʠʜʝʥʪʠʬʠʢʘʮʠʿʘ 

 
ʂʦʤʝʥʪʘʨ 

1 1.A.1 ǋǳǫǶǩǫǸǷǰǮ ǮǳǪǹǷǸǶǮǮ - ǜǨǶǷǸǮ ǩǴǶǮǨǦ CO2 L1, T1  

2 1.A.3.b ǕǦǸǫǳ ǸǶǦǳǷǵǴǶǸ CO2 L1, T1  

3 3.B.1.a ǕǶǫǴǷǸǦǳǦǸǴ ǾǹǲǷǰǴ ǭǫǲȍǮǾǸǫ CO2 L1, T1  

4 3.A.1 ǋǳǸǫǶǮǽǳǦ ǺǫǶǲǫǳǸǦǼǮȍǦ CH4 L1  

5 4.A ǔǸǷǸǶǦǳǹǨǦȏǫ ǳǦ ǼǨǶǷǸ ǴǸǵǦǪ CH4 L1, T1  

6 1.A.2 ǕǶǴǮǭǨǴǪǷǸǨǫǳǮ ǮǳǪǹǷǸǶǮǮ Ǯ ǩǶǦǪǫǬǳǮǾǸǨǴ - ǼǨǶǷǸǮ ǩǴǶǮǨǦ CO2 L1, T1  

7 1.A.2 ǕǶǴǮǭǨǴǪǷǸǨǫǳǮ ǮǳǪǹǷǸǶǮǮ Ǯ ǩǶǦǪǫǬǳǮǾǸǨǴ - ǸǫǽǳǮ ǩǴǶǮǨǦ CO2 L1, T1  

8 1.A.1 ǋǳǫǶǩǫǸǷǰǮ ǮǳǪǹǷǸǶǮǮ - ǩǦǷǴǨǮǸǮ ǩǴǶǮǨǦ CO2 L1, T1  

9 2.A.1 ǕǶǴǮǭǨǴǪǷǸǨǴ ǳǦ ǼǫǲǫǳǸ CO2 L1  

10 3.C.4 ǊǮǶǫǰǸǳǮ ǫǲǮǷǮǮ ǳǦ N2O ǴǪ ǹǵǶǦǨǹǨǦǳǮǸǫ ǵǴǽǨǮ N2O L1, T1  

11 2.F.1 ǑǦǪǫȏǫ Ǯ ǰǱǮǲǦǸǮǭǦǼǮȍǦ HFCs, PFCs L1, T1  

12 3.B.2.b ǍǫǲȍǮǾǸǫ ǵǶǫǸǨǴǶǫǳǴ ǨǴ ǭǫǲȍǴǪǫǱǷǰǴ ǭǫǲȍǮǾǸǫ CO2 L1, T1  

13 3.B.3.b ǍǫǲȍǮǾǸǫ ǵǶǫǸǨǴǶǫǳǴ ǨǴ ǵǦǷǮǾǸǦ CO2 L1, T1  

14 1.A.5 ǓǫǴǪǶǫǪǫǳǴ - ǘǫǽǳǮ ǩǴǶǮǨǦ* CO2 L1, T1  

15 3.B.6.b ǍǫǲȍǮǾǸǫ ǵǶǫǸǨǴǶǫǳǴ ǨǴ ǪǶǹǩǴ ǭǫǲȍǮǾǸǫ CO2 L1  

16 1.B.1 ǚǹǩǮǸǮǨǳǮ ǫǲǮǷǮǮ ǴǪ ǩǴǶǮǨǦ - ǜǨǶǷǸǮ ǩǴǶǮǨǦ CH4 L1, T1  

17 3.C.5 ǎǳǪǮǶǫǰǸǳǮ ǫǲǮǷǮǮ ǳǦ N2O ǴǪ ǹǵǶǦǨǹǨǦǳǮǸǫ ǵǴǽǨǮ N2O L1  

18 3.A.2 ǙǵǶǦǨǹǨǦȏǫ ǷǴ ȈǹǧǶǮǨǴ N2O L1  

19 3.A.2 ǙǵǶǦǨǹǨǦȏǫ ǷǴ ȈǹǧǶǮǨǴ CH4 L1  

20 1.A.2 ǕǶǴǮǭǨǴǪǷǸǨǫǳǮ ǮǳǪǹǷǸǶǮǮ Ǯ ǩǶǦǪǫǬǳǮǾǸǨǴ - ǩǦǷǴǨǮǸǮ ǩǴǶǮǨǦ CO2 L1, T1  

21 3.B.1.b  ǍǫǲȍǮǾǸǫ ǵǶǫǸǨǴǶǫǳǴ ǨǴ ǾǹǲǷǰǴ ǭǫǲȍǮǾǸǫ CO2 L1  

22 1.A.4 ǊǶǹǩǮ ǷǫǰǸǴǶǮ - ǘǫǽǳǮ ǩǴǶǮǨǦ** CO2 ǘ1  

23 1.A.1 ǋǳǫǶǩǫǸǷǰǮ ǮǳǪǹǷǸǶǮǮ - ǸǫǽǳǮ ǩǴǶǮǨǦ CO2 ǘ1  

24 2.C.2 ǕǶǴǮǭǨǴǪǷǸǨǴ ǳǦ ǺǫǶǴǱǫǩǹǶǮ CO2 ǘ1  

25 2.C.6 ǕǶǴǮǭǨǴǪǷǸǨǴ ǳǦ ǼǮǳǰ CO2 ǘ1 
NO ʦʜ 2003 
ʛʦʜʠʥʘ 

26 2.C.3 ǕǶǴǮǭǨǴǪǷǸǨǴ ǳǦ ǦǱǹǲǮǳǮǹǲ PFCs ǘ1 
NO ʦʜ 2012 
ʛʦʜʠʥʘ 

ǘǴǽǰǮ ǭǦ ǳǴǸǦǼǮȍǦ: L = ǰǱǹǽǳǦ ǰǦǸǫǩǴǶǮȍǦ ǷǵǴǶǫǪ ǵǶǴǼǫǳǰǦ ǳǦ ǳǮǨǴ; ǘ = ǰǱǹǽǳǦ ǰǦǸǫǩǴǶǮȍǦ ǷǵǴǶǫǪ ǵǶǴǼǫǳǰǦ ǳǦ ǸǶǫǳǪǴǸ; L1 ð ǵǶǴǼǫǳǰǦ ǳǦ ǳǮǨǴ, 
ǕǶǮǷǸǦǵ 1; ǘ1 ð ǵǶǴǼǫǳǰǦ ǳǦ ǸǶǫǳǪ, ǕǶǮǷǸǦǵ 1; NO = Ǔǫ Ƿǫ ǵǴȍǦǨǹǨǦ. 

*ǓǫǴǪǶǫǪǫǳǴ - ǰǦǰǴ ǰǦǸǫǩǴǶǮȍǦ ǵǴǪ ǦǰǸǮǨǳǴǷǸǮ ǭǦ ǷǴǩǴǶǹǨǦȏǫ ǩǴǶǮǨǴ ǨǴ ǷǫǰǸǴǶǴǸ ǫǳǫǶǩǫǸǮǰǦ 

**ǊǶǹǩǮ ǷǫǰǸǴǶǮ ð ǰǦǰǴ ǰǦǸǫǩǴǶǮȍǦ ǵǴǪ ǦǰǸǮǨǳǴǷǸǮ ǭǦ ǷǴǩǴǶǹǨǦȏǫ ǩǴǶǮǨǴ ǨǴ ǫǳǫǶǩǫǸǷǰǮǴǸ ǷǫǰǸǴǶ, Ƿǫ ǷǴǷǸǴǮ ǴǪ ǵǴǸǰǦǸǫǩǴǶǮǮ ǐǴǲǫǶǼǮȍǦǱǳǮ/ 
ǮǳǷǸǮǸǹǼǮǴǳǦǱǳǮ, ǶǫǭǮǪǫǳǼǮȍǦǱǳǮ Ǯ ǭǫǲȍǴǪǫǱǷǸǨǴ/ǾǹǲǦǶǷǸǨǴ/ǶǮǧǴǱǴǨ/ǶǮǧǳǮ ǺǦǶǲǮ 
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3.5 ʇʨʦʮʝʥʢʘ ʥʘ ʥʝʩʠʛʫʨʥʦʩʪ 

ǕǴǷǸǴȍǦǸ ǪǨǦ ǴǷǳǴǨǳǮ ǵǶǮǷǸǦǵǮ ǭǦ ǹǸǨǶǪǹǨǦȏǫ ǳǦ ǳǫǷǮǩǹǶǳǴǷǸǦ ǳǦ ǮǳǨǫǳǸǦǶǮǸǫ: ǵǶǮǷǸǦǵ 1 (ǲǫǸǴǪ ǳǦ ǵǶǴǵǦǩǮǶǦȏǫ ǳǦ 

ǩǶǫǾǰǮ) Ǯ ǵǶǮǷǸǦǵ 2 (ǰǴȍ ǫ ǮǲǵǱǫǲǫǳǸǦǼǮȍǦ ǳǦ ǲǫǸǴǪǴǸ ǒǴǳǸǫ ǐǦǶǱǴ). ǐǦǰǴ ǪǴǧǶǴ ǨǴǷǵǴǷǸǦǨǫǳǦ ǵǶǦǰǸǮǰǦ ǨǴ ǵǶǫǸǻǴǪ- 

ǳǮǸǫ ǮǭǨǫǾǸǦǮ ǭǦ ǮǳǨǫǳǸǦǶ, ǭǦ ǵǴǸǶǫǧǮǸǫ ǳǦ ǴǨǴȍ ǮǳǨǫǳǸǦǶ Ƿǫ ǮǲǵǱǫǲǫǳǸǮǶǦǳǮ Ǯ ǪǨǦǸǦ ǲǫǸǴǪǮ Ǯ Ƿǫ ǵǶǦǨǮ ǷǵǴǶǫǪǧǦ 

ǲǫȈǹ ǳǮǨ. 

 
ǕǶǮǷǸǦǵǴǸ 1 Ƿǫ ǭǦǷǳǴǨǦ ǳǦ ǲǫǸǴǪǴǸ ǭǦ ǵǶǴǵǦǩǮǶǦȏǫ ǳǦ ǩǶǫǾǰǮ Ǯ ǫ ǲǳǴǩǹ ǱǫǷǫǳ ǭǦ ǹǵǴǸǶǫǧǦ ǧǮǪǫȍȑǮ Ǩǫȑǫ ǫ ǮǲǵǱǫǲǫǳ- 

ǸǮǶǦǳ ǨǴ ǷǴǺǸǨǫǶǴǸ ǭǦ ǮǳǨǫǳǸǦǶ ǳǦ ǒǕǐǕ. ǔǨǦǦ ǦǱǦǸǰǦ ǭǦ ǳǫǷǮǩǹǶǳǴǷǸ ǳǦ ǷǴǺǸǨǫǶǴǸ ȍǦ ǵǶǫǷǲǫǸǹǨǦ ǳǫǷǮǩǹǶǳǴǷǸǦ ǳǦ 

ǼǫǱǮǴǸ ǮǳǨǫǳǸǦǶ ǭǦ ǪǦǪǫǳǦ ǩǴǪǮǳǦ, ǰǦǰǴ Ǯ ǳǫǷǮǩǹǶǳǴǷǸǦ ǨǴ ǸǶǫǳǪǴǸ ǵǴǲǫȈǹ ǩǴǪǮǳǦǸǦ ǳǦ ǮǳǸǫǶǫǷ Ǯ ǴǷǳǴǨǳǦǸǦ ǩǴǪǮǳǦ. 

ǎǦǰǴ ǷǴǺǸǨǫǶǴǸ ǳǫ ǴǪǶǫǪǹǨǦ ǶǦǭǪǫǱǫǳǮ ǶǫǭǹǱǸǦǸǮ ǳǦ ǳǮǨǴ ǳǦ ǷǫǰǸǴǶ, ǸǮǫ ǲǴǬǫ ǪǦ Ƿǫ ǵǶǫǷǲǫǸǦǦǸ ǨǴ ǷǴǺǸǨǫǶ ǭǦ ǸǦǧǫ- 

ǱǦǶǳǮ ǵǶǫǷǲǫǸǰǮ ǷǴ ǮǲǵǱǫǲǫǳǸǮǶǦȏǫ ǳǦ ǪǴǧǶǴ ǵǴǭǳǦǸǮǸǫ ǶǦǨǫǳǰǮ ǭǦ ǵǶǮǷǸǦǵ 1 - ǒǫǸǴǪ ǳǦ ǵǶǴǵǦǩǮǶǦȏǫ ǳǦ ǩǶǫǾǰǮ. 

ǍǦ ǵǴǸǶǫǧǮǸǫ ǳǦ ǴǨǴȍ ǮǳǨǫǳǸǦǶ, ǴǨǴȍ ǲǫǸǴǪ ǫ ǮǲǵǱǫǲǫǳǸǮǶǦǳ ǨǴ Excel, ǸǦǰǦ ǾǸǴ Ƿǫ ǵǶǫǷǲǫǸǹǨǦǦǸ ǶǫǭǹǱǸǦǸǮǸǫ ǴǪ ǳǫǷǮ- 

ǩǹǶǳǴǷǸǦ ǵǴ ǷǫǰǸǴǶǮ. 

 
ǈǸǴǶǮǴǸ ǵǶǮǷǸǦǵ ǷǵǴǶǫǪ ǰǴȍ ǲǴǬǫ ǪǦ Ƿǫ ǵǶǫǷǲǫǸǦ ǳǫǷǮǩǹǶǳǴǷǸǦ ǫ ǲǫǸǴǪǴǸ ǒǴǳǸǫ ǐǦǶǱǴ. ǗǵǴǶǫǪ ǴǨǴȍ ǲǫǸǴǪ, ǷǱǹǽǦȍǳǮǸǫ 

ǨǶǫǪǳǴǷǸǮ ǳǦ ǨǱǫǭǳǮǸǫ ǵǶǴǲǫǳǱǮǨǮ Ƿǫ ǮǭǧǮǶǦǦǸ ǴǪ ǳǮǨǳǦǸǦ ǺǹǳǰǼǮȍǦ ǭǦ ǩǹǷǸǮǳǦ ǳǦ ǨǫǶǴȍǦǸǳǴǷǸ Ǯ Ƿǫ ǵǶǫǷǲǫǸǹǨǦ ǷǴǴǪ- 

ǨǫǸǳǮǴǸ ǮǭǱǫǭ. ǔǨǦǦ ǵǴǷǸǦǵǰǦ Ƿǫ ǵǴǨǸǴǶǹǨǦ ǲǳǴǩǹ ǵǦǸǮ ǮǱǮ ǪǴǪǫǰǦ ǷǶǫǪǳǦǸǦ ǨǶǫǪǳǴǷǸ Ǯ ǶǦǷǵǶǫǪǫǱǧǦǸǦ ǳǦ ǮǭǱǫǭǳǮǸǫ 

ǵǶǴǲǫǳǱǮǨǮ ǳǫ Ƿǫ ǵǶǴǲǫǳǦǸ. ǈǱǫǭǳǮǸǫ ǵǶǴǲǫǳǱǮǨǮ ǲǴǬǫ ǪǦ ǨǰǱǹǽǹǨǦǦǸ ǵǴǪǦǸǴǼǮ ǭǦ ǦǰǸǮǨǳǴǷǸ, ǺǦǰǸǴǶǮ ǳǦ ǫǲǮǷǮȍǦ, 

ǺǦǰǸǴǶǮ ǳǦ ǰǴǳǨǫǶǭǮȍǦ ǮǸǳ., Ǧ ǮǭǱǫǭǳǦǸǦ ǵǶǴǲǫǳǱǮǨǦ ǫ ǰǴǱǮǽǮǳǦǸǦ ǳǦ ǫǲǮǷǮǮǸǫ. 

 
 

3.5.1.1 ɺʥʝʩʝʥʠ ʧʦʜʘʪʦʮʠ 

 
ǍǦ ǪǦ Ƿǫ ǵǶǫǷǲǫǸǦ ǳǫǷǮǩǹǶǳǴǷǸǦ ǳǦ ǫǲǮǷǮǮǸǫ ǭǦ ǷǫǰǴȍ ǷǫǰǸǴǶ ǵǴǷǫǧǳǴ, ǰǦǰǴ Ǯ ǳǫǷǮǩǹǶǳǴǷǸǦ ǳǦ ǨǰǹǵǳǮǸǫ ǩǴǪǮǾǳǮ ǫǲǮ- 

ǷǮǮ, ǳǦȍǵǶǨǴ ǫ ǵǴǸǶǫǧǳǴ ǪǦ Ƿǫ ǪǫǺǮǳǮǶǦǦǸ ǨǶǫǪǳǴǷǸǮǸǫ ǳǦ ǳǫǷǮǩǹǶǳǴǷǸ ǭǦ ǨǱǫǭǳǮǸǫ ǵǴǪǦǸǴǼǮ. ǗǴǺǸǨǫǶǴǸ ǭǦ ǮǳǨǫǳǸǦǶ 

ǳǦ ǒǕǐǕ ǴǨǴǭǲǴǬǹǨǦ ǨǳǫǷǹǨǦȏǫ ǳǦ ǳǫǷǮǩǹǶǳǴǷǸ ǭǦ ǵǴǪǦǸǴǼǮ ǭǦ ǦǰǸǮǨǳǴǷǸ Ǯ ǺǦǰǸǴǶǮ ǳǦ ǫǲǮǷǮȍǦ. ǈǶǭ ǴǷǳǴǨǦ ǳǦ ǴǨǮǫ 

ǵǴǪǦǸǴǼǮ ǷǴǺǸǨǫǶǴǸ ǦǨǸǴǲǦǸǷǰǮ ȍǦ ǵǶǫǷǲǫǸǹǨǦ ǳǫǷǮǩǹǶǳǴǷǸǦ ǰǴǶǮǷǸǫȍȑǮ ǩǴ ǲǫǸǴǪǴǸ ǳǦ ǵǶǴǵǦǩǮǶǦȏǫ ǳǦ ǩǶǫǾǰǮ (ǵǶǮǷ- 

ǸǦǵ 1). ǓǫǪǴǷǸǦǸǴǰǴǸ ǳǦ ǴǨǴȍ ǵǶǮǷǸǦǵ ǫ ǸǴǦ ǾǸǴ ǨǴ ǴǪǶǫǪǫǳǮ ǷǫǰǸǴǶǮ ǰǦǪǫ ǵǴǪǦǸǴǼǮǸǫ ǭǦ ǦǰǸǮǨǳǴǷǸ Ǯ ǺǦǰǸǴǶǴǸ ǳǦ ǫǲǮ- 

ǷǮȍǦ Ƿǫ ǷǴǷǸǦǨǫǳǮ ǴǪ ǵǴǨǫȑǫ ǨǱǫǭǴǨǮ ǰǴǮ ǮǲǦǦǸ ǶǦǭǱǮǽǳǦ ǳǫǷǮǩǹǶǳǴǷǸ, ǸǮǫ ǲǴǶǦ ǪǦ Ƿǫ ǷǹǲǮǶǦǦǸ ǨǴ ǷǦǲǴ ǪǨǫ ǨǶǫǪǳǴǷǸǮ 

ǭǦ ǵǴǪǦǸǴǼǮǸǫ ǭǦ ǦǰǸǮǨǳǴǷǸ Ǯ ǺǦǰǸǴǶǮǸǫ ǳǦ ǫǲǮǷǮȍǦ. ǍǦǸǴǦ, ǴǨǦ ǨǳǫǷǹǨǦ ǪǴǵǴǱǳǮǸǫǱǳǦ ǳǫǷǮǩǹǶǳǴǷǸ ǨǴ ǵǶǫǷǲǫǸǰǮǸǫ. 

ǐǦǰǴ ǾǸǴ ǫ ǳǦǨǫǪǫǳǴ ǵǶǫǸǻǴǪǳǴ, ǭǦ ǲǫǸǴǪǴǸ ǒǴǳǸǫ ǐǦǶǱǴ (ǵǶǮǷǸǦǵ 2) ǫ ǰǶǫǮǶǦǳǦ ǵǴǷǫǧǳǦ ǦǱǦǸǰǦ, ǰǴȍǦ ǴǨǴǭǲǴǬǹǨǦ Ǩǳǫ- 

ǷǹǨǦȏǫ ǳǦ ǳǫǷǮǩǹǶǳǴǷǸ ǭǦ ǷǫǰǴȍ ǨǱǫǭǫǳ ǵǴǪǦǸǴǰ ǵǴǷǫǧǳǴ. 

 
ǓǦȍǷǮǩǹǶǳǮ Ƿǫ ǨǱǫǭǳǮǸǫ ǵǴǪǦǸǴǼǮ ǨǴ ǷǫǰǸǴǶǴǸ ǫǳǫǶǩǫǸǮǰǦ, ǷǵǴǶǫǪ ǹǵǦǸǷǸǨǴǸǴ, ǰǦǰǴ Ǯ ǷǵǴǶǫǪ ǪǴǨǫǶǱǮǨǴǷǸǦ ǳǦ ǶǦǷ- 

ǵǴǱǴǬǱǮǨǮǸǫ ǶǫǷǹǶǷǮ ǨǴ ǒǦǰǫǪǴǳǮȍǦ. ǗǵǴǶǫǪ ǸǴǦ, ǨǶǫǪǳǴǷǸǮǸǫ ǳǦ ǳǫǷǮǩǹǶǳǴǷǸǦ ǭǦ ǵǴǪǦǸǴǼǮǸǫ ǭǦ ǦǰǸǮǨǳǴǷǸǦ Ǯ ǺǦǰ- 

ǸǴǶǮǸǫ ǳǦ ǫǲǮǷǮȍǦ Ƿǫ ǵǴǷǸǦǨǫǳǮ ǳǦ 5% ǨǴ ǪǨǦǸǦ ǲǫǸǴǪǮ (ǘǦǧǫǱǦ 3 22). ǊǴǵǴǱǳǮǸǫǱǳǴ, ǨǴ ǷǫǰǸǴǶǴǸ IPPU ǮǷǸǮǸǫ ǨǱǫǭǳǮ 

ǵǴǪǦǸǴǼǮ ǭǦ ǳǫǷǮǩǹǶǳǴǷǸ Ƿǫ ǰǴǶǮǷǸǦǸ Ǯ ǨǴ ǪǨǦǸǦ ǲǫǸǴǪǮ (ǘǦǧǫǱǦ 3 22). ǈǴ ǴǨǮǫ ǪǨǦ ǷǫǰǸǴǶǮ, ǵǶǫǷǲǫǸǰǮǸǫ ǳǦ ǫǲǮǷǮǮǸǫ 

ǩǱǦǨǳǴ ǭǦǨǮǷǦǸ ǷǦǲǴ ǴǪ ǪǨǫǸǫ ǨǲǫǸǳǦǸǮ ǨǶǫǪǳǴǷǸǮ ǭǦ ǵǴǪǦǸǴǼǮǸǫ ǭǦ ǦǰǸǮǨǳǴǷǸ Ǯ ǺǦǰǸǴǶǮǸǫ ǳǦ ǫǲǮǷǮȍǦ, ǵǦ ǭǦǸǴǦ ǧǫǾǫ 

ǴǪǱǹǽǫǳǴ ǪǦ Ƿǫ ǰǴǶǮǷǸǮ ǳǫǷǮǩǹǶǳǴǷǸ ǷǦǲǴ ǭǦ ǴǨǮǫ ǪǨǫ ǵǶǴǲǫǳǱǮǨǮ. 

 
ʊʘʙʝʣʘ 3-22. ɺʣʝʟʥʠ ʧʦʜʘʪʦʮʠ ʟʘ ʥʝʩʠʛʫʨʥʦʩʪ ʚʦ ʩʦʬʪʚʝʨʦʪ ʟʘ ʠʥʚʝʥʪʘʨ ʥʘ ʄʇʂʇ ʠ ʤʝʪʦʜʦʪ ʄʦʥʪʝ ʂʘʨʣʦ ʟʘ ʩʝʢʪʦʨʠʪʝ 
ʝʥʝʨʛʝʪʠʢʘ ʠ ʠʥʜʫʩʪʨʠʩʢʠ ʧʨʦʮʝʩʠ ʠ ʫʧʦʪʨʝʙʘ ʥʘ ʧʨʦʠʟʚʦʜʠ (ʚʦ %) 

 

 ʅʝʩʠʛʫʨʥʦʩʪ ʥʘ ʧʦʜʘʪʦʮʠʪʝ 
ʟʘ ʘʢʪʠʚʥʦʩʪʘ 

ʅʝʩʠʛʫʨʥʦʩʪ ʥʘ ʬʘʢʪʦʨʠʪʝ 
ʥʘ ʝʤʠʩʠʿʘ 

ɽʥʝʨʛʝʪʠʢʘ 5 5 

ʀʥʜʫʩʪʨʠʩʢʠ ʧʨʦʮʝʩʠ ʠ ʫʧʦʪʨʝʙʘ ʥʘ ʧʨʦʠʟʚʦʜʠ   

ʄʠʥʝʨʘʣʥʘ ʠʥʜʫʩʪʨʠʿʘ   

ʇʨʦʠʟʚʦʜʩʪʚʦ ʥʘ ʮʝʤʝʥʪ 10 3 

ʇʨʦʠʟʚʦʜʩʪʚʦ ʥʘ ʩʪʘʢʣʦ 5 30 

ɼʨʫʛʠ ʧʨʦʮʝʩʥʠ ʫʧʦʪʨʝʙʠ ʥʘ ʢʘʨʙʦʥʘʪʠ   

ʂʝʨʘʤʠʢʘ 3 5 

ɼʨʫʛʠ ʫʧʦʪʨʝʙʠ ʥʘ ʧʝʧʝʣ ʦʜ ʩʦʜʘ 3 5 

ɼʨʫʛʦ 3 5 
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 ʅʝʩʠʛʫʨʥʦʩʪ ʥʘ ʧʦʜʘʪʦʮʠʪʝ 
ʟʘ ʘʢʪʠʚʥʦʩʪʘ 

ʅʝʩʠʛʫʨʥʦʩʪ ʥʘ ʬʘʢʪʦʨʠʪʝ 
ʥʘ ʝʤʠʩʠʿʘ 

ʍʝʤʠʩʢʘ ʠʥʜʫʩʪʨʠʿʘ   

ʇʨʦʠʟʚʦʜʩʪʚʦ ʥʘ ʧʝʧʝʣ ʦʜ ʩʦʜʘ 5 5 

ʄʝʪʘʣʥʘ ʠʥʜʫʩʪʨʠʿʘ   

ʇʨʦʠʟʚʦʜʩʪʚʦ ʥʘ ʞʝʣʝʟʦ ʠ ʯʝʣʠʢ 10 5 (CO2) 

ʇʨʦʠʟʚʦʜʩʪʚʦ ʥʘ ʬʝʨʦʣʝʛʫʨʠ 5 5 (CO2 Ǯ CH4) 

ʇʨʦʠʟʚʦʜʩʪʚʦ ʥʘ ʘʣʫʤʠʥʠʫʤ 2 10 (CO2) Ǯ 50 (PFC) 

ʂʦʨʠʩʪʝˁʝ ʥʘ ʩʫʧʩʪʠʪʫʪ ʟʘ ʩʫʧʩʪʘʥʮʠʠ ʰʪʦ ʿʘ ʦʩʠʨʦʤʘʰʫʚʘʘʪ 
ʦʟʦʥʩʢʘʪʘ ʦʙʚʠʚʢʘ 

  

ʃʘʜʝˁʝ ʠ ʢʣʠʤʘʪʠʟʘʮʠʿʘ   

ʃʘʜʝˁʝ ʠ ʩʪʘʮʠʦʥʘʨʥʘ ʢʣʠʤʘʪʠʟʘʮʠʿʘ 5 5 (HFC) 

 

ǍǦ ǪǶǹǩǮǸǫ ǪǨǦ ǷǫǰǸǴǶǮ ð ǷǫǰǸǴǶǴǸ ǭǦ ǾǹǲǦǶǷǸǨǴ Ǯ ǪǶǹǩǦ ǳǦǲǫǳǦ ǳǦ ǭǫǲȍǮǾǸǫǸǴ Ǯ ǷǫǰǸǴǶǴǸ ǭǦ ǴǸǵǦǪ, ǧǮǪǫȍȑǮ ǵǴǪǦǸǴǼǮǸǫ 

ǭǦ ǦǰǸǮǨǳǴǷǸǦ Ǯ ǺǦǰǸǴǶǮǸǫ ǳǦ ǫǲǮǷǮȍǦ ǩǱǦǨǳǴ Ƿǫ ǵǶǫǷǲǫǸǹǨǦǦǸ ǨǶǭ ǴǷǳǴǨǦ ǳǦ ǵǴǨǫȑǫǰǶǦǸǳǮ ǨǱǫǭǳǮ ǵǴǪǦǸǴǼǮ, ǰǦǰǴ Ǯ 

ǷǵǴǶǫǪ ǳǦǷǴǰǮǸǫ ǪǦǪǫǳǮ ǨǴ ǹǵǦǸǷǸǨǴǸǴ, ǨǴ ǲǫǸǴǪǴǸ ǒǴǳǸǫ ǐǦǶǱǴ ǳǫǷǮǩǹǶǳǴǷǸǦ ǭǦ ǷǫǰǴȍ ǨǱǫǭǫǳ ǵǴǪǦǸǴǰ Ƿǫ ǨǳǫǷǹǨǦ ǵǴ- 

ǷǫǧǳǴ (ǰǦǰǴ ǾǸǴ ǫ ǵǶǮǰǦǬǦǳǴ ǨǴ ǘǦǧǫǱǦ 3 23 Ǯ ǘǦǧǫǱǦ 3 24). ǐǴǩǦ Ƿǫ ǨǳǫǷǹǨǦ ǳǫǷǮǩǹǶǳǴǷǸ ǨǴ ǷǴǺǸǨǫǶǴǸ ǭǦ ǮǳǨǫǳǸǦǶ ǳǦ 

ǒǕǐǕ ǭǦ ǴǨǮǫ ǪǨǦ ǷǫǰǸǴǶǮ, Ƿǫ ǵǶǦǨǮ ǭǦǴǰǶǹǬǹǨǦȏǫ ǭǦ ǪǦ Ƿǫ ǵǶǫǸǷǸǦǨǦǸ ǷǮǸǫ ǴǨǮǫ ǨǶǫǪǳǴǷǸǮ ǭǦ ǳǫǷǮǩǹǶǳǴǷǸ ǷǦǲǴ ǷǴ 

ǪǨǫ ǨǶǫǪǳǴǷǸǮ ǵǴ ǵǴǸǰǦǸǫǩǴǶǮȍǦ, ǪǦǪǫǳǮ ǨǴ ǘǦǧǫǱǦ 3 25. 

 
ǍǦ ǴǪǶǫǪǹǨǦȏǫ ǳǦ ǨǱǫǭǳǮǸǫ ǨǶǫǪǳǴǷǸǮ ǭǦ ǳǫǷǮǩǹǶǳǴǷǸ ǨǴ ǷǫǰǴȍ ǷǫǰǸǴǶ, ǧǫǦ ǷǱǫǪǫǳǮ ǷǴǴǪǨǫǸǳǮǸǫ ǹǵǦǸǷǸǨǦ. ǈǴ ǳǦȍǩǴǱǫǲ 

ǪǫǱ ǴǪ ǷǱǹǽǦǮǸǫ Ƿǫ ǰǴǶǮǷǸǦǸ ǷǸǦǳǪǦǶǪǳǮǸǫ ǒǕǐǕ ǨǶǫǪǳǴǷǸǮ, ǳǴ ǭǦ ǵǴǪǦǸǴǼǮǸǫ ǭǦ ǦǰǸǮǨǳǴǷǸǦ ǳǦ ǵǴǸǰǦǸǫǩǴǶǮȍǦǸǦ ǷǸǴ- 

ǽǦǶǷǸǨǴ Ƿǫ ǰǴǶǮǷǸǮ ǵǴǳǮǷǰǴ ǳǮǨǴ ǳǦ ǳǫǷǮǩǹǶǳǴǷǸ ǧǮǪǫȍȑǮ ǨǴ ǖǫǵǹǧǱǮǰǦ ǗǫǨǫǶǳǦ ǒǦǰǫǪǴǳǮȍǦ ǮǲǦ ǷǹǧǨǫǳǼǮǮ ǭǦ ǷǸǴǽǦǶ- 

ǷǸǨǴ, ǸǦǰǦ ǾǸǴ ǧǶǴȍǴǸ ǳǦ ǪǴǧǮǸǴǰ ǫ ǵǶǮȍǦǨǫǳ ǴǪ ǷǴǵǷǸǨǫǳǮǼǮǸǫ ǾǸǴ ǩǴ ǳǦǲǦǱǹǨǦ ǳǮǨǴǸǴ ǳǦ ǳǫǷǮǩǹǶǳǴǷǸ. 

 
ʊʘʙʝʣʘ 3-23. ɺʥʝʩʝʥʠ ʧʦʜʘʪʦʮʠ ʟʘ ʥʝʩʠʛʫʨʥʦʩʪ ʚʦ ʤʝʪʦʜʦʪ ʄʦʥʪʝ ʂʘʨʣʦ ʟʘ ʩʝʢʪʦʨʦʪ ʟʘ ʰʫʤʘʨʩʪʚʦ ʠ ʜʨʫʛʘ ʥʘʤʝʥʘ ʥʘ 
ʟʝʤʿʠʰʪʝʪʦ (ʚʦ %) 

 

 ʅʝʩʠʛʫʨʥʦʩʪ 

ɿʝʤʿʦʜʝʣʩʪʚʦ, ʰʫʤʘʨʩʪʚʦ ʠ ʜʨʫʛʘ ʥʘʤʝʥʘ ʥʘ ʟʝʤʿʠʰʪʝ  

ʉʪʦʯʘʨʩʪʚʦ  

ɹʨʦʿ ʥʘ ʞʠʚʦʪʥʠ 5 

ʌʘʢʪʦʨ ʥʘ ʝʤʠʩʠʿʘ 30 

ɿʝʤʿʠʰʪʝ  

ʐʫʤʩʢʦ ʟʝʤʿʠʰʪʝ  

ʆʪʩʪʨʘʥʫʚʘˁʝ ʜʨʚʦ/ʦʛʨʝʚʥʦ ʜʨʚʦ 20 

ʇʦʚʨʰʠʥʘ 20 

ɼʝʣ ʦʜ ʙʠʦʤʘʩʘʪʘ ʰʪʦ ʩʝ ʛʫʙʠ ʧʨʠ ʥʘʨʫʰʫʚʘˁʝ 15 

ʌʘʢʪʦʨ ʥʘ ʢʦʥʚʝʨʟʠʿʘ ʠ ʝʢʩʧʘʥʟʠʿʘ ʥʘ ʙʠʦʤʘʩʘ 5 

ʆʜʥʦʩ ʥʘ ʧʦʜʟʝʤʥʘ ʙʠʦʤʘʩʘ ʩʦ ʥʘʜʟʝʤʥʘ ʙʠʦʤʘʩʘ 5 

ɱʘʛʣʝʨʦʜʥʘ ʬʨʘʢʮʠʿʘ ʥʘ ʩʫʚʘ ʤʘʪʝʨʠʿʘ 5 

ʆʙʨʘʙʦʪʣʠʚʦ ʟʝʤʿʠʰʪʝ, ʧʘʩʠʰʪʘ, ʥʘʩʝʣʙʠ ʠ ʜʨʫʛʦ ʟʝʤʿʠʰʪʝ  

ʇʦʚʨʰʠʥʘ 20 

ɻʦʜʠʰʝʥ ʨʘʩʪ ʥʘ ʿʘʛʣʝʨʦʜ ʦʜ ʙʠʦʤʘʩʘ 75 

ɻʦʜʠʰʥʘ ʟʘʛʫʙʘ ʥʘ ʿʘʛʣʝʨʦʜ ʦʜ ʙʠʦʤʘʩʘ 75 

ʄʨʪʚʠ ʜʨʚʘ/ʣʝʛʣʘ, ʧʦʜ ʢʘʪʝʛʦʨʠʿʘʪʘ ʢʦʨʠʩʪʝˁʝ ʥʘ ʩʪʘʨʦ ʟʝʤʿʠʰʪʝ 10 

ʌʘʢʪʦʨ ʥʘ ʧʨʦʤʝʥʘ ʢʘʿ ʜʦʙʠʪʦʢʦʪ ʟʘ ʩʠʩʪʝʤʦʪ ʟʘ ʢʦʨʠʩʪʝˁʝ ʥʘ ʟʝʤʿʠʰʪʝʪʦ 20 

ʌʘʢʪʦʨ ʥʘ ʧʨʦʤʝʥʘ ʢʘʿ ʜʦʙʠʪʦʢʦʪ ʟʘ ʨʝʞʠʤ ʥʘ ʫʧʨʘʚʫʚʘˁʝ 15 

ʌʘʢʪʦʨ ʥʘ ʧʨʦʤʝʥʘ ʢʘʿ ʜʦʙʠʪʦʢʦʪ ʟʘ ʚʣʝʟ C 20 
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ʊʘʙʝʣʘ 3-24. ɺʣʝʟʥʠ ʧʦʜʘʪʦʮʠ ʟʘ ʥʝʩʠʛʫʨʥʦʩʪ ʚʦ ʤʝʪʦʜʦʪ ʄʦʥʪʝ ʂʘʨʣʦ ʟʘ ʩʝʢʪʦʨʦʪ ʦʪʧʘʜ (ʚʦ %) 
 

 ʅʝʩʠʛʫʨʥʦʩʪ 

ʆʪʧʘʜ  

ʆʪʩʪʨʘʥʫʚʘˁʝ ʥʘ ʮʚʨʩʪ ʦʪʧʘʜ  

ɺʢʫʧʝʥ ʮʚʨʩʪ ʢʦʤʫʥʘʣʝʥ ʦʪʧʘʜ 20 

ɼʝʣ ʦʜ ʮʚʨʩʪʠʦʪ ʢʦʤʫʥʘʣʝʥ ʦʪʧʘʜ ʠʩʧʨʘʪʝʥ ʜʦ ɼʎʆ 20 

ʈʘʟʛʨʘʜʣʠʚ ʦʨʛʘʥʩʢʠ ʿʘʛʣʝʨʦʜ 20 

ʈʘʩʧʘʜʥʘʪ ʜʝʣ ʦʜ ʨʘʟʛʨʘʜʣʠʚʠʦʪ ʦʨʛʘʥʩʢʠ ʿʘʛʣʝʨʦʜ 20 

ʌʘʢʪʦʨ ʟʘ ʢʦʨʝʢʮʠʿʘ ʥʘ ʤʝʪʘʥ  

= 1,0 10 

= 0,8 20 

= 0,5 20 

= 0,4 30 

= 0,6 50 

ʌʨʘʢʮʠʿʘ ʥʘ CH4 ʚʦ ʛʝʥʝʨʠʨʘʥʘ ʜʝʧʦʥʠʿʘ 
ɻʘʩ (F) = 0,5 

5 

ɹɼʇ 5 

ʉʪʘʧʢʘ ʥʘ ʛʝʥʝʨʠʨʘˁʝ ʦʪʧʘʜ 10 

 
ʊʘʙʝʣʘ 3-25. ɺʥʝʩʝʥʠ ʧʦʜʘʪʦʮʠ ʟʘ ʥʝʩʠʛʫʨʥʦʩʪ ʚʦ ʩʦʬʪʚʝʨʦʪ ʟʘ ʠʥʚʝʥʪʘʨ ʥʘ ʄʇʂʇ ʟʘ ʩʝʢʪʦʨʦʪ ʟʘ ʰʫʤʘʨʩʪʚʦ ʠ ʜʨʫʛʘ ʥʘʤʝ- 
ʥʘ ʥʘ ʟʝʤʿʠʰʪʝʪʦ ʠ ʩʝʢʪʦʨʦʪ ʟʘ ʦʪʧʘʜ (ʚʦ %) 

 

 ʅʝʩʠʛʫʨʥʦʩʪ ʥʘ ʧʦʜʘʪʦʮʠʪʝ 
ʟʘ ʘʢʪʠʚʥʦʩʪʘ 

ʅʝʩʠʛʫʨʥʦʩʪ ʥʘ ʬʘʢʪʦʨʠʪʝ ʥʘ 
ʝʤʠʩʠʿʘ 

ɿʝʤʿʦʜʝʣʩʪʚʦ, ʰʫʤʘʨʩʪʚʦ ʠ ʜʨʫʛʘ ʥʘʤʝʥʘ ʥʘ ʟʝʤʿʠʰʪʝ   

ʉʪʦʯʘʨʩʪʚʦ 5 30 

ɿʝʤʿʠʰʪʝ   

ʐʫʤʩʢʦ ʟʝʤʿʠʰʪʝ   

ʇʨʝʦʩʪʘʥʘʪʦ ʰʫʤʩʢʦ ʟʝʤʿʠʰʪʝ 20 10 

ɿʝʤʿʠʰʪʝ ʧʨʝʪʚʦʨʝʥʦ ʚʦ ʰʫʤʩʢʦ ʟʝʤʿʠʰʪʝ 10 10 

ɿʝʤʿʠʰʪʝ, ʧʘʩʠʰʪʘ, ʥʘʩʝʣʙʠ ʠ ʜʨʫʛʦ ʟʝʤʿʠʰʪʝ   

ʇʨʝʦʩʪʘʥʘʪʦ ʟʝʤʿʠʰʪʝ 20 50 

ɿʝʤʿʠʰʪʝ ʧʨʝʪʚʦʨʝʥʦ ʚʦ ʜʨʫʛʦ ʟʝʤʿʠʰʪʝ 10 50 

ʆʪʧʘʜ 20 20 

ǍǦ ǲǫǸǴǪǴǸ ǒǴǳǸǫ ǐǦǶǱǴ Ƿǫ ǵǶǫǸǵǴǷǸǦǨǹǨǦ ǪǫǰǦ ǷǫǰǴȍǦ ǨǱǫǭǳǦ ǵǶǴǲǫǳǱǮǨǦ ǮǲǦ ǳǴǶǲǦǱǳǦ ǪǮǷǸǶǮǧǹǼǮȍǦ. 

 
 

3.5.1.2 ʉʧʦʨʝʜʙʘ ʧʦʤʝʺʫ ʤʝʪʦʜʦʪ ʥʘ ʧʨʦʧʘʛʠʨʘˁʝ ʥʘ ʛʨʝʰʢʠ (ʧʨʠʩʪʘʧ 1) ʠ ʤʝʪʦʜʦʪ ʄʦʥʪʝ ʂʘʨʣʦ (ʧʨʠʩʪʘʧ 2) 

 
ǆǰǴ ǩǮ ǷǵǴǶǫǪǮǲǫ ǒǴǳǸǫ ǐǦǶǱǴ Ǯ ǲǫǸǴǪǴǸ ǳǦ ǵǶǴǵǦǩǮǶǦȏǫ ǳǦ ǩǶǫǾǰǮ, ǵǴ ǵǴǸǰǦǸǫǩǴǶǮȍǦ (ǗǱǮǰǦ 3 19), ǲǴǬǫ ǪǦ Ƿǫ ǭǦǧǫ- 

ǱǫǬǮ ǪǫǰǦ ǳǫǲǦ ǭǳǦǽǮǸǫǱǳǮ ǶǦǭǱǮǰǮ ǨǴ ǪǴǧǮǫǳǮǸǫ ǶǫǭǹǱǸǦǸǮ ǭǦ ǷǫǰǸǴǶǮǸǫ ǫǳǫǶǩǫǸǮǰǦ Ǯ IPPU, ǴǷǨǫǳ ǭǦ ǹǵǴǸǶǫǧǦǸǦ ǳǦ 

ǷǹǵǷǸǮǸǹǸǮ ǭǦ ǵǶǴǮǭǨǴǪǮǸǫ ǰǴǮ ǩǴ ǴǷǮǶǴǲǦǾǹǨǦǦǸ ǴǭǴǳǴǸ. ǗǵǴǶǫǪ ǲǫǸǴǪǴǸ ǒǴǳǸǫ ǐǦǶǱǴ, ǵǴǷǸǴǮ ǳǫǷǮǩǹǶǳǴǷǸ ǳǦ ǨǱǫǭ- 

ǳǮǸǫ ǵǴǪǦǸǴǼǮ (ǨǴ ǴǨǴȍ ǷǱǹǽǦȍ ǷǦǲǴ ǳǦ ǹǨǴǭǴǸ), ǰǴǮ ǨǴ ǰǶǦȍǳǮǸǫ ǫǲǮǷǮǮ ǭǦ ǸǦǦ ǩǴǪǮǳǦ ǹǽǫǷǸǨǹǨǦǦǸ ǷǴ ǲǦǱ ǵǶǴǼǫǳǸ, ǪǴǪǫǰǦ 

ǳǦȍǩǴǱǫǲ ǪǫǱ ǪǴǦȈǦǦǸ ǴǪ ǫǲǮǷǮǮǸǫ ǴǪ ǵǶǫǸǻǴǪǳǮǸǫ ǩǴǪǮǳǮ. 

 
ǗǫǵǦǰ, ǵǴǷǸǴȍǦǸ ǩǴǱǫǲǮ ǶǦǭǱǮǰǮ ǨǴ ǪǶǹǩǮǸǫ ǪǨǦ ǷǫǰǸǴǶǮ, ǵǴǶǦǪǮ ǳǫǲǴǬǳǴǷǸǦ ǵǶǫǼǮǭǳǴ ǪǦ Ƿǫ ǵǴǷǸǦǨǮ ǳǫǷǮǩǹǶǳǴǷǸ ǳǦ 

ǷǮǸǫ ǵǶǴǲǫǳǱǮǨǮ ǨǴ ǷǴǺǸǨǫǶǴǸ ǭǦ ǮǳǨǫǳǸǦǶ ǳǦ ǒǕǐǕ, Ǹ.ǫ. ǺǦǰǸǴǸ ǪǫǰǦ ǼǫǱǦǸǦ ǳǫǷǮǩǹǶǳǴǷǸ ǸǶǫǧǦ ǪǦ Ƿǫ ǳǦǲǦǱǮ ǳǦ ǷǦǲǴ 

ǪǨǫ ǨǶǫǪǳǴǷǸǮ (ǭǦ ǵǴǪǦǸǴǼǮ ǭǦ ǦǰǸǮǨǳǴǷǸ Ǯ ǺǦǰǸǴǶǮ ǳǦ ǫǲǮǷǮȍǦ), ǰǦǰǴ ǾǸǴ ǧǫǾǫ ǵǶǫǸǻǴǪǳǴ ǷǵǴǲǫǳǦǸǴ. 
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ʉʣʠʢʘ 3-19. ʉʧʦʨʝʜʙʘ ʥʘ ʤʝʪʦʜʦʪ ʥʘ ʩʦʬʪʚʝʨ ʟʘ ʠʥʚʝʥʪʘʨ ʥʘ ʄʦʥʪʝ ʂʘʨʣʦ ʠ ʄʇʂʇ ʧʦ ʧʦʪʢʘʪʝʛʦʨʠʿʘ ʟʘ 201 8 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 
ǔǽǮǩǱǫǪǳǴ, ǴǨǮǫ ǶǦǭǱǮǰǮ ǨǴ ǫǲǮǷǮǮǸǫ ǵǴ ǵǴǸǰǦǸǫǩǴǶǮȍǦ ǵǶǮ ǰǴǶǮǷǸǫȏǫ ǳǦ ǪǨǦǸǦ ǵǶǮǷǸǦǵǦ ǪǴǨǫǪǹǨǦǦǸ ǪǴ ǶǦǭǱǮǽǳǦ ǳǫ- 

ǷǮǩǹǶǳǴǷǸ ǨǴ ǨǰǹǵǳǮǸǫ ǩǴǪǮǾǳǮ ǫǲǮǷǮǮ (ǗǱǮǰǦ 3 20). ǗǫǵǦǰ, ǲǴǬǫ ǪǦ Ƿǫ ǭǦǰǱǹǽǮ ǪǫǰǦ ǸǶǫǳǪǴǸ ǳǦ ǳǫǷǮǩǹǶǳǴǷǸ ǵǴ ǩǴǪǮǳǦ 

ǰǦȍ ǪǨǦǸǦ ǲǫǸǴǪǮ ǫ ǮǷǸ, ǴǪǳǴǷǳǴ Ƿǫ ǭǩǴǱǫǲǹǨǦ ǷǴ ǭǩǴǱǫǲǹǨǦȏǫǸǴ ǳǦ ǹǽǫǷǸǨǴǸǴ ǳǦ ǷǫǰǸǴǶǮǸǫ ǷǴ ǵǴǩǴǱǫǲǦ ǳǫǷǮǩǹǶǳǴǷǸ. 

 
ʉʣʠʢʘ 3-20. ʉʧʦʨʝʜʙʘ ʥʘ ʚʢʫʧʥʘʪʘ ʛʦʜʠʰʥʘ ʥʝʩʠʛʫʨʥʦʩʪ ʧʦʤʝʺʫ ʤʝʪʦʜʦʪ ʄʦʥʪʝ ʂʘʨʣʦ ʠ ʤʝʪʦʜʦʪ ʥʘ ʩʦʬʪʚʝʨ ʟʘ ʠʥʚʝʥʪʘʨ ʥʘ ʄʇʂʇ 

 

 

 

 
 
 
 
 
 
 
 
 
 
 

 

 

 
ǔǪ ǳǦǴǪǴǸ ǪǫǰǦ ǷǶǫǪǳǮǸǫ ǫǲǮǷǮǮ ǴǪ ǷǮǸǫ ǵǴǨǸǴǶǹǨǦȏǦ ǨǴ ǲǫǸǴǪǴǸ ǒǴǳǸǫ ǐǦǶǱǴ Ƿǫ ǶǫǽǮǷǮ ǫǪǳǦǰǨǮ ǷǴ ǶǫǦǱǳǮǸǫ ǵǶǴ- 

ǼǫǳǰǮ ǳǦ ǫǲǮǷǮǮǸǫ Ǯ ǪǫǰǦ ǨǴ ǴǨǴȍ ǲǫǸǴǪ ǲǴǬǫ ǪǦ Ƿǫ ǰǴǶǮǷǸǮ ǮǳǪǮǨǮǪǹǦǱǳǦ ǳǫǷǮǩǹǶǳǴǷǸ ǭǦ ǷǫǰǴȍǦ ǵǶǴǲǫǳǱǮǨǦ (ǾǸǴ ǫ 

ǷǵǴǶǫǪ ǹǵǦǸǷǸǨǦǸǦ), ǲǴǬǫ ǪǦ Ƿǫ ǭǦǰǱǹǽǮ ǪǫǰǦ ǶǫǭǹǱǸǦǸǮǸǫ ǪǴǧǮǫǳǮ ǴǪ ǵǶǮǷǸǦǵ 2 Ƿǫ ǲǳǴǩǹ ǵǴǶǫǱǫǨǦǳǸǳǮ. 

 
ǐǦǰǴ ǾǸǴ ǫ ǵǶǫǸǷǸǦǨǫǳǴ, ǳǦȍǩǴǱǫǲǦ ǳǫǷǮǩǹǶǳǴǷǸ ǮǲǦ ǨǴ ǷǫǰǸǴǶǴǸ ǭǦ ǴǸǵǦǪ. ǔǨǦ ǵǶǨǫǳǷǸǨǫǳǴ Ƿǫ ǪǴǱǬǮ ǳǦ ǩǴǱǫǲǮǴǸ ǧǶǴȍ 

ǳǦ ǨǦǶǮȍǦǧǱǮ ǷǴ ǳǫǷǮǩǹǶǳǴǷǸ, ǰǦǰǴ ǾǸǴ Ƿǫ ǨǰǹǵǳǦǸǦ ǰǴǱǮǽǮǳǦ ǳǦ ǰǴǲǹǳǦǱǫǳ ǴǸǵǦǪ, ǪǫǱ ǴǪ ǸǦǦ ǰǴǱǮǽǮǳǦ ǮǷǵǶǦǸǫǳǦ ǪǴ 

ǪǫǵǴǳǮȍǦǸǦ ǭǦ ǵǶǴǼǫǳǸǹǦǱǳǴ Ǧǧǫȏǫ ǳǦ Ǌǜǔ, ǺǦǰǸǴǶǴǸ ǳǦ ǰǴǶǫǰǼǮȍǦ ǳǦ ǲǫǸǦǳ, GPD Ǯ ǷǸǦǵǰǦǸǦ ǳǦ ǷǴǭǪǦǨǦȏǫ ǴǸǵǦǪ. 

 
ǕǴǳǦǸǦǲǹ, ǩǴǱǫǲǦ ǳǫǷǮǩǹǶǳǴǷǸ ǮǲǦ ǨǴ ǵǴǸǰǦǸǫǩǴǶǮȍǦǸǦ ǷǸǴǽǦǶǷǸǨǴ. ǗǱǫǪǦǸ ǵǶǫǴǷǸǦǳǦǸǮǸǫ ǵǴǸǰǦǸǫǩǴǶǮǮ ǴǪ ǷǫǰǸǴǶǴǸ 

ǭǦ ǾǹǲǦǶǷǸǨǴ Ǯ ǪǶǹǩǦ ǳǦǲǫǳǦ ǳǦ ǭǫǲȍǮǾǸǫǸǴ, ǰǦǪǫ ǾǸǴ ǩǱǦǨǫǳ ǮǭǨǴǶ ǳǦ ǳǫǷǮǩǹǶǳǴǷǸ Ƿǫ ǵǴǨǶǾǮǳǮǸǫ ǳǦ ǷǫǰǴȍ ǸǮǵ ǳǦ 

ǭǫǲȍǮǾǸǫ, ǰǦǰǴ Ǯ ǵǴǨǶǾǮǳǮǸǫ ǰǴǮ Ƿǫ ǵǶǫǸǨǴǶǫǳǮ ǨǴ ǪǶǹǩ ǸǮǵ ǳǦ ǵǴǨǶǾǮǳǦ. ǗǫǵǦǰ, ǷǵǴǶǫǪ ǹǵǦǸǷǸǨǴǸǴ, ǵǴǷǸǴǮ Ǯ ǩǴǱǫǲǦ 

ǳǫǷǮǩǹǶǳǴǷǸ ǨǴ ǨǶǫǪǳǴǷǸǮǸǫ ǭǦ ǩǴǪǮǾǫǳ ǶǦǷǸ ǳǦ ȍǦǩǱǫǶǴǪǴǸ ǴǪ ǧǮǴǲǦǷǦ Ǯ ǩǴǪǮǾǳǦ ǭǦǩǹǧǦ ǳǦ ȍǦǩǱǫǶǴǪ ǴǪ ǧǮǴǲǦǷǦ. 



ǓǆǜǎǔǓǆǑǋǓ ǕǑǆǓ Ǎǆ 
ǐǑǎǒǆǘǗǐǎ ǕǖǔǒǋǓǎ 

63 

 

 

 

3.6 ɼʦʙʨʠ ʧʨʘʢʪʠʢʠ, ʧʦʜʦʙʨʫʚʘˁʘ ʠ ʧʨʝʧʦʨʘʢʠ 

ǈǴ ǍǧǮǶǳǮǴǸ ǮǭǨǫǾǸǦȍ ǴǪ ǸǫǻǳǮǽǰǦǸǦ ǦǳǦǱǮǭǦ ǳǦ ǲǦǰǫǪǴǳǷǰǮǴǸ BUR 2 (TASR.2) Ƿǫ ǳǦǨǫǪǹǨǦ ǪǫǰǦ ǭǫǲȍǦǸǦ ǩǮ ǵǶǮȍǦǨǮǱǦ 

ǷǮǸǫ ǫǱǫǲǫǳǸǮ ǴǪ ǵǴǸǶǫǧǳǮǸǫ ǮǳǺǴǶǲǦǼǮǮ ǭǦ ǷǸǦǰǱǫǳǮǽǰǮ ǩǦǷǴǨǮ ǷǵǴǶǫǪ ǹǵǦǸǷǸǨǦǸǦ BUR (ǭǦǰǱǹǽǴǼǮǸǫ ǷǹǲǮǶǦǳǮ ǨǴ 

ǘǦǧǫǱǦ 1 ǴǪ ǆǳǫǰǷ I ǴǪ TASR.2) Ǯ ȍǦ ǵǴǺǦǱǮ ǗǫǨǫǶǳǦ ǒǦǰǫǪǴǳǮȍǦ ǭǦ ǳǮǨǴǸǴ Ǯ ǪǫǸǦǱǮǸǫ ǳǦ ǮǳǺǴǶǲǦǼǮǮǸǫ ǪǦǪǫǳǮ ǨǴ NIR. 

ǍǦǸǴǦ, ǴǨǴȍ NIR ǧǫǾǫ ǶǦǭǨǮǫǳ ǳǦ ǮǷǸ ǳǦǽǮǳ, ǷǱǫǪǫȍȑǮ ǩǮ ǪǴǧǶǮǸǫ ǵǶǦǰǸǮǰǮ ǴǪ ǵǶǫǸǻǴǪǳǮǸǫ BURS. ǍǦ ǨǶǫǲǫ ǳǦ ǵǴǪǩǴǸǴǨ- 

ǰǦǸǦ ǳǦ ǴǨǴȍ NIR, ǸǫǻǳǮǽǰǦǸǦ ǦǳǦǱǮǭǦ BUR3 ǳǫ ǧǫǾǫ ǭǦǨǶǾǫǳǦ; ǵǴǶǦǪǮ ǸǦǦ ǵǶǮǽǮǳǦ, ǸǮǲǴǸ ǭǦ ǮǳǨǫǳǸǦǶ ȑǫ ǩǮ ǶǦǭǩǱǫǪǦ 

ǵǶǫǵǴǶǦǰǮǸǫ ǳǦ TASR3 ǨǴ ǷǱǫǪǳǮǴǸ NIR. 

 

3.6.1 ɽʥʝʨʛʝʪʩʢʠ ʩʝʢʪʦʨ 

ǊǴǧǶǮ ǵǶǦǰǸǮǰǮ (ɼʇ) /  ǕǴǪǴǧǶǹǨǦȏǦ (ʇ) ǨǴ Ǔǎ4: 

 
· ʇ: ǋǲǮǷǮǮǸǫ ǳǦ ǷǸǦǰǱǫǳǮǽǰǮ ǩǦǷǴǨǮ ǴǪ ǵǦǸǳǮǴǸ ǸǶǦǳǷǵǴǶǸ ǧǫǦ ǵǴǨǸǴǶǳǴ ǵǶǫǷǲǫǸǦǳǮ ǳǦ ǵǴǶǦǭǪǫǱǫǳǴ ǳǮǨǴ, ǵǴ ǵǴǪ- 

ǰǦǸǫǩǴǶǮǮ ǪǴǷǸǦǵǳǮ ǨǴ ǷǴǺǸǨǫǶǴǸ ǭǦ ǮǳǨǫǳǸǦǶ ǳǦ ǒǕǐǕ, ǰǴǮ ǨǰǱǹǽǹǨǦǦǸ ǵǦǸǳǮǽǰǮ ǦǨǸǴǲǴǧǮǱǮ (ǷǴ Ǯ ǧǫǭ ǰǦǸǦǱǮǭǦǸǴ- 

ǶǮ ǨǴ 3 ǳǦǷǴǰǮ), ǱǫǷǳǮ ǰǦǲǮǴǳǮ (ǷǴ Ǯ ǧǫǭ ǰǦǸǦǱǮǭǦǸǴǶǮ ǨǴ 3 ǳǦǷǴǰǮ), ǸǫǾǰǮ ǰǦǲǮǴǳǮ Ǯ ǦǨǸǴǧǹǷǮ Ǯ ǲǴǸǴǼǮǰǱǮ, ǮǷǵǦ- 

ǶǹǨǦǽǰǮ ǫǲǮǷǮǮ ǴǪ ǨǴǭǮǱǦǸǦ Ǯ ǫǲǮǷǮǮ ǵǴǨǶǭǦǳǮ ǷǴ ǹǵǴǸǶǫǧǦǸǦ ǳǦ ǰǦǸǦǱǮǭǦǸǴǶ ǨǴ ǵǦǸǳǮǸǫ ǨǴǭǮǱǦ, Ǹ.ǫ. ǰǦǸǦǱǮǭǦǸǴǶǮ 

ǳǦ ǧǦǭǦ ǳǦ ǹǶǫǦ. ǋǲǮǷǮǮǸǫ ǧǫǦ ǵǶǴǼǫǳǫǸǮ ǨǶǭ ǴǷǳǴǨǦ ǳǦ ǵǴǸǶǴǾǹǨǦǽǰǦǸǦ ǳǦ ǩǴǶǮǨǴ ǵǴ ǸǮǵ ǳǦ ǨǴǭǮǱǴ (ǮǭǨǫǪǫǳǴ ǴǪ 

ǵǴǪǦǸǴǼǮǸǫ ǴǪ ǧǦǭǦǸǦ ǳǦ ǵǴǪǦǸǴǼǮ COPERT ǴǪ ǓǦǼǮǴǳǦǱǳǮǴǸ ǮǳǨǫǳǸǦǶ ǭǦ ǫǲǮǷǮǮ ǳǦ ǵǦǸǫǳ ǸǶǦǳǷǵǴǶǸ). 

 
· ɼʇ: ǐǦǸǫǩǴǶǮȍǦǸǦ ǪǮǭǫǱ Ǯ ǲǦǭǹǸ ǭǦ ǩǶǫǫȏǫ ǾǸǴ Ƿǫ ǰǴǶǮǷǸǦǸ ǨǴ ǫǳǫǶǩǫǸǷǰǮǸǫ ǧǮǱǦǳǷǮ ǪǴ 2011 ǩǴǪǮǳǦ ǫ ǵǴǪǫǱǫǳǦ ǳǦ 

ǵǦǸǫǳ ǪǮǭǫǱ Ǯ ǲǦǭǹǸ ǭǦ ǩǶǫǫȏǫ Ǯ ǪǶǹǩǴ ǲǦǷǱǴ ǭǦ ǭǦǩǶǫǨǦȏǫ ǨǴ ǦǬǹǶǮǶǦǳǮǸǫ ǫǳǫǶǩǫǸǷǰǮ ǧǮǱǦǳǷǮ ǴǪ 2005 ǩǴǪǮǳǦ ǳǦ- 

ǨǦǲǹ. ǗǱǮǽǳǴ ǳǦ ǸǴǦ, ǰǦǸǫǩǴǶǮȍǦǸǦ ǧǮǴǲǦǷǦ ǫ ǵǴǪǫǱǫǳǦ ǳǦ ǧǮǴǲǦǷǦ Ǯ ǴǸǵǦǪǴǼǮ ǴǪ ǪǶǨǴ, ǧǶǮǰǫǸǮ Ǯ ǵǫǱǫǸǮ ǴǪ ǪǶǨǴ Ǯ 

ǪǶǨǴ ǴǪ ǴǨǴǾǸǦǶǳǮǼǮ Ǯ ǪǶǹǩǮ ǶǦǷǸǮǸǫǱǳǮ ǴǷǸǦǸǴǼǮ. ǕǶǫǪǳǴǷǸǦ ǳǦ ǵǴǪǫǱǧǦǸǦ Ƿǫ ǶǫǺǱǫǰǸǮǶǦ ǨǴ ǴǨǴȍ NIR Ǯ ǶǦǭǱǮǽǳǮ 

NCV Ƿǫ ǰǴǶǮǷǸǦǸ ǨǴ ǷǴǺǸǨǫǶǴǸ ǭǦ ǮǳǨǫǳǸǦǶ ǳǦ ǒǕǐǕ ǭǦ ǷǮǸǫ ǴǨǮǫ ǰǦǸǫǩǴǶǮǮ. 

 
· ɼʇ/ʇ: ǓǦǼǮǴǳǦǱǳǮǸǫ ǺǦǰǸǴǶǮ ǳǦ ǫǲǮǷǮȍǦ Ƿǫ ǰǴǶǮǷǸǦǸ ǭǦ ǱǮǩǳǮǸ, ǶǫǭǮǪǹǦǱǫǳ ǲǦǭǹǸ Ǯ ǵǶǮǶǴǪǫǳ ǩǦǷ ǨǴ ǫǳǫǶǩǫǸǷǰǮǴǸ 

ǷǫǰǸǴǶ, ǦǰǸǮǨǳǴǷǸǮ ǭǦ ǷǴǩǴǶǹǨǦȏǫ ǩǴǶǮǨǴ. ǗǵǫǼǮǺǮǽǳǮǸǫ ǺǦǰǸǴǶǮ ǳǦ ǫǲǮǷǮȍǦ ǭǦ ǵǶǮǶǴǪǫǳ ǩǦǷ ǭǦ ǪǶǬǦǨǦǸǦ ǧǫǦ 

ǦǬǹǶǮǶǦǳǮ ǭǦ 2017, 2018 Ǯ 2019 ǩǴǪǮǳǦ. 

 
· ɼʇ: ǕǶǴǷǫǽǳǮǴǸ ǺǦǰǸǴǶ ǳǦ ǫǲǮǷǮȍǦ ǳǦ CO2 ǴǪ ǹǷǴǨǶǾǹǨǦȏǫǸǴ ǴǪ 2019 ǩǴǪǮǳǦ ǪǴ ǳǦǷǴǰǮǸǫ ǳǦ ǒǕǐǕ ǴǪ 2006 ǩǴǪǮǳǦ 

ǧǫǾǫ ǭǫǲǫǳ ǨǴ ǵǶǫǪǨǮǪ ǭǦ ǺǹǩǮǸǮǨǳǮǸǫ ǫǲǮǷǮǮ ǴǪ ǩǴǶǮǨǦǸǦ, ǴǷǴǧǫǳǴ ǵǴǨǶǾǮǳǷǰǮǸǫ ǶǹǪǳǮǼǮ. 

 
ǕǶǫǵǴǶǦǰǮ ǭǦ ǮǪǳǮ ǮǳǨǫǳǸǦǶǮ: 

 
· ǘǶǫǧǦ ǪǦ Ƿǫ ǨǴǷǵǴǷǸǦǨǦǸ ǧǫǭǧǫǪǳǮ Ǯ ǵǴǷǸǴȍǦǳǮ ǰǦǳǦǱǮ ǭǦ ǪǴǧǮǨǦȏǫ ǵǴǪǦǸǴǼǮ ǭǦ ǷǴǷǸǦǨǴǸ Ǯ ǷǴǪǶǬǮǳǦǸǦ ǳǦ ȍǦǩǱǫǶǴǪ 

ǨǴ ǩǴǶǮǨǦǸǦ ǷǴ ǶǫǱǫǨǦǳǸǳǮǸǫ ǮǳǷǸǮǸǹǼǮǮ ǭǦ ǪǦ Ƿǫ ǴǱǫǷǳǮ ǵǶǴǼǫǳǰǦǸǦ ǳǦ ǺǦǰǸǴǶǮǸǫ ǳǦ ǫǲǮǷǮȍǦ ǷǵǫǼǮǺǮǽǳǮ ǭǦ ǪǶ- 

ǬǦǨǦǸǦ. ǔǨǦ ǲǴǬǫ ǪǦ Ƿǫ ǵǴǷǸǮǩǳǫ ǷǴ ǵǴǸǵǮǾǹǨǦȏǫ ǳǫǰǦǰǴǨ ǪǴǩǴǨǴǶ, ǳǦ ǵǶǮǲǫǶ, ǲǫǲǴǶǦǳǪǹǲ ǭǦ ǶǦǭǧǮǶǦȏǫ. 

 
· ǗǴ ǴǩǱǫǪ ǳǦ ǸǴǦ ǾǸǴ ǨǴ ǭǫǲȍǦǨǦ ǶǦǧǴǸǦǸ ǳǫǰǴǱǰǹ ǫǱǫǰǸǶǦǳǮ ǳǦ ǧǮǴǩǦǷ, ǨǴ ǷǱǫǪǳǮǸǫ ǮǳǨǫǳǸǦǶǮ ǸǶǫǧǦ ǪǦ Ƿǫ ǨǰǱǹǽǮ 

Ǯ ǳǮǨǳǴǸǴ ǵǶǴǮǭǨǴǪǷǸǨǴ ǳǦ ǫǱǫǰǸǶǮǽǳǦ ǫǳǫǶǩǮȍǦ. ǇǮǪǫȍȑǮ ǳǫǲǦ ǨǫǶǴǪǴǷǸǴȍǳǮ ǮǳǺǴǶǲǦǼǮǮ ǭǦ ǵǶǴǮǭǨǴǪǷǸǨǴǸǴ ǳǦ 

ǧǮǴǩǦǷ, Ƿǫ ǵǶǫǪǱǦǩǦ ǷǱǫǪǳǮǸǫ BURS ǪǴǵǴǱǳǮǸǫǱǳǴ ǪǦ ǩǮ ǮǷǵǮǸǦǦǸ ǵǶǴǼǫǷǮǸǫ ǳǦ ǵǶǴǮǭǨǴǪǷǸǨǴ ǳǦ ǧǮǴǩǦǷ ǨǴ ǭǫǲȍǦǸǦ. 

ǇǮ ǧǮǱǴ ǰǴǶǮǷǳǴ ǪǦ Ƿǫ ǮǲǦ ǵǴǷǫǧǳǦ ǷǸǹǪǮȍǦ ǭǦ ǷǫǰǴȍǦ ǴǪ ǳǫǰǴǱǰǹǸǫ ǵǴǷǸǶǴȍǰǮ ǭǦ ǧǮǴǩǦǷ, ǮǲǦȍȑǮ ǵǶǫǪǨǮǪ ǪǫǰǦ ǴǨǴȍ 

ǸǮǵ ǳǦ ǸǫǻǳǴǱǴǩǮȍǦ Ƿǫ ǴǽǫǰǹǨǦ ǵǴǨǫȑǫ ǪǦ Ƿǫ ǰǴǶǮǷǸǮ ǨǴ ǮǪǳǮǳǦ. 

 

3.6.2 IPPU 

ǊǴǧǶǮ ǵǶǦǰǸǮǰǮ (ɼʇ) /  ǕǴǪǴǧǶǹǨǦȏǦ (ʇ) ǨǴ Ǔǎ4: 

 
· ʇ: ǋǲǮǷǮǮǸǫ ǳǦ HFC Ƿǫ ǵǴǨǸǴǶǳǴ ǵǶǫǷǲǫǸǦǳǮ ǭǦ ǵǫǶǮǴǪǴǸ 2012 ð 2016 ǩǴǪǮǳǦ, Ǧ ǳǦǵǶǦǨǫǳǮ Ƿǫ ǳǴǨǮ ǵǶǫǷǲǫǸǰǮ ǭǦ 

2017-2019 ǩǴǪǮǳǦ, ǰǴǶǮǷǸǫȍȑǮ ǩǮ ǦǬǹǶǮǶǦǳǮǸǫ ǵǴǪǦǸǴǼǮ ǭǦ ǹǨǴǭ ǳǦ HFC Ǯ ǲǫǾǦǨǮǳǮ ǴǧǫǭǧǫǪǫǳǮ ǴǪ ǔǪǪǫǱǫǳǮǫǸǴ ǭǦ 

ǴǭǴǳ ǳǦ ǒǌǗǕǕ 

 
ǕǶǫǵǴǶǦǰǮ ǭǦ ǮǪǳǮ ǮǳǨǫǳǸǦǶǮ: 

 
· ǕǴǪǫǸǦǱǳǮ ǵǴǪǦǸǴǼǮ ǭǦ ǷǴǪǶǬǮǳǦǸǦ ǳǦ ȍǦǩǱǫǶǴǪ ǨǴ ǷǹǶǴǨǮǳǦ ǨǴ ǷǱǫǪǳǮǸǫ ǷǫǰǸǴǶǮ: ǵǶǴǮǭǨǴǪǷǸǨǴ ǳǦ ǼǫǲǫǳǸ, ǵǶǴǮǭ- 

ǨǴǪǷǸǨǴ ǳǦ ǨǦǶ Ǯ ǵǶǴǮǭǨǴǪǷǸǨǴ ǳǦ ǽǫǱǮǰ. ǔǨǮǫ ǵǴǪǦǸǴǼǮ ǲǴǬǫ ǪǦ Ƿǫ ǷǴǧǫǶǦǸ ǪǮǶǫǰǸǳǴ ǴǪ ǮǳǪǹǷǸǶǮǷǰǮǸǫ ǵǴǷǸǶǴȍǰǮ. 

https://unfccc.int/documents/193401
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· ǗǫǩǶǫǩǮǶǦǳǮ ǵǴǪǦǸǴǼǮ ǭǦ ǫǲǮǷǮǮǸǫ ǳǦ F-ǩǦǷ ǴǪ ǱǦǪǫȏǫ Ǯ ǰǱǮǲǦǸǮǭǦǼǮȍǦ ǭǦ ǰǴǳǰǶǫǸǳǮǴǸ ǪǫǱ ǴǪ ǬǮǨǴǸǳǮǴǸ ǼǮǰǱǹǷ 

ǳǦ ǴǵǶǫǲǦǸǦ. ǔǨǮǫ ǵǴǪǦǸǴǼǮ ǸǶǫǧǦ ǪǦ ǩǮ ǷǴǧǮǶǦ ǒǮǳǮǷǸǫǶǷǸǨǴǸǴ ǭǦ ǬǮǨǴǸǳǦ ǷǶǫǪǮǳǦ Ǯ ǵǶǴǷǸǴǶǳǴ ǵǱǦǳǮǶǦȏǫ. 

 
· ǋǲǮǷǮǮ ǳǦ F-ǩǦǷ ǴǪ ǵǶǴǸǮǨǵǴǬǦǶǳǦ ǭǦǾǸǮǸǦ, ǦǫǶǴǷǴǱǮ Ǯ ǶǦǷǸǨǴǶǹǨǦǽǮ ǮǱǮ ǵǴǨǸǴǶǹǨǦȏǫ ǪǫǰǦ ǫǲǮǷǮǮ ǴǪ ǴǨǮǫ ǰǦ- 

ǸǫǩǴǶǮǮ ǳǫ Ƿǫ ǷǱǹǽǹǨǦǦǸ ǨǴ ǪǶǬǦǨǦǸǦ. 

 
· ǋǲǮǷǮǮ ǳǦ N2O ǴǪ ǲǫǪǮǼǮǳǷǰǮ ǦǵǦǶǦǸǮ. 

 
· ǋǲǮǷǮǮ ǳǦ SF6 ǴǪ ǹǵǴǸǶǫǧǦ Ǯ ǴǸǷǸǶǦǳǹǨǦȏǫ ǳǦ ǫǱǫǰǸǶǮǽǳǦ ǴǵǶǫǲǦ. 

 
 

3.6.3 ɿʝʤʿʦʜʝʣʩʪʚʦ, ʰʫʤʘʨʩʪʚʦ ʠ ʜʨʫʛʘ ʥʘʤʝʥʘ ʥʘ ʟʝʤʿʠʰʪʝʪʦ 

 
3.6.3.1 ʉʪʦʯʘʨʩʪʚʦ 

 
ǊǴǧǶǮ ǵǶǦǰǸǮǰǮ/ǵǴǪǴǧǶǹǨǦȏǦ: 

 
· ǎǳǨǫǳǸǦǶ ǳǦ ǫǲǮǷǮǮǸǫ ǳǦ ǷǸǦǰǱǫǳǮǽǰǮ ǩǦǷǴǨǮ ǰǦȍ ǪǴǧǮǸǴǰǴǸ ǭǦ ǸǫǰǴǨǳǮǴǸ ǮǭǨǫǾǸǦȍ ǫ ǳǦǵǶǦǨǫǳ ǷǴ ǴǷǳǴǨǳǮ ǵǴǪǦǸǴǼǮ 

ǴǪ ǊǶǬǦǨǳǮǴǸ ǭǦǨǴǪ ǭǦ ǷǸǦǸǮǷǸǮǰǦ. ǕǴǪǦǸǴǼǮǸǫ ǭǦ ǲǦǱǮǸǫ ǺǦǶǲǮ ǭǦ ǲǱǫǰǴ Ǯ ǷǨǮȏǮ ǧǫǦ ǰǱǦǷǮǺǮǼǮǶǦǳǮ ǷǵǴǶǫǪ 

ǳǦǴǪǮǸǫ ǴǪ ǮǷǸǶǦǬǹǨǦȏǫǸǴ ǰǴǳ ǰǶǦȍǴǸ ǳǦ 2019 ǩǴǪǮǳǦ. ǈǴ ǮǷǸǶǦǬǹǨǦȏǫǸǴ ǮǲǦǾǫ ǶǫǭǹǱǸǦǸǮ ǭǦ ǰǴǶǮǷǸǫǳǦǸǦ ǶǦǷǦ, 

ǹǵǶǦǨǹǨǦȏǫǸǴ ǷǴ ǺǦǶǲǦǸǦ Ǯ ǷǮǷǸǫǲǴǸ ǭǦ ǻǶǦǳǫȏǫ Ǯ ǷǮǷǸǫǲǴǸ ǭǦ ǹǵǶǦǨǹǨǦȏǫ ǷǴ ȈǹǧǶǮǨǴ. ǎǷǸǶǦǬǹǨǦȏǫǸǴ ǴǨǴǭǲǴǬǮ 

ǰǴǶǮǷǸǫȏǫ ǳǦ ǳǮǨǴ 2 ǭǦ ǲǱǫǽǳǮ ǰǶǦǨǮ Ǯ ǷǨǮȏǮ, ǳǦȍǨǮǷǴǰǮ ǮǷǵǹǾǸǦǽǮ ǳǦ ǷǸǦǰǱǫǳǮǽǰǮ ǩǦǷǴǨǮ ǨǴ ǪǴǧǮǸǴǰǴǸ. ǎǷǸǴ ǸǦǰǦ, 

ǧǫǦ ǭǫǲǫǳǮ ǵǶǫǪǨǮǪ ǵǴǪǦǸǴǼǮ ǭǦ ȈǹǧǶǮǨǴ ǾǸǴ Ƿǫ ǰǴǶǮǷǸǮ ǨǴ ǫǱǫǰǸǶǦǳǮǸǫ ǳǦ ǧǮǴǩǦǷ. ǔǪ 2015 ǩǴǪǮǳǦ ǨǴ ǺǹǳǰǼǮȍǦ Ƿǫ 

ǪǨǫ ǫǱǫǰǸǶǦǳǮ ǴǪ ǵǴ 3 MW Ǯ ǫǪǳǦ ǼǫǳǸǶǦǱǦ ǴǪ 1 MW. ǕǶǨǮǸǫ ǪǨǦ ǵǱǦǳǴǨǮ ǨǴ ǪǮǩǫǷǸǴǶǮǸǫ ǭǦ ǧǮǴǩǦǷ ǰǴǶǮǷǸǦǸ ǷǮǱǦ- 

ǬǦ ǴǪ ǵǽǫǳǰǦ Ǯ ȈǹǧǶǮǨǴ ǴǪ ǪǨǫ ǺǦǶǲǮ ǭǦ ǲǱǫǰǴ. ǊǳǫǨǳǴ Ƿǫ ǷǴǧǮǶǦ ǸǫǽǳǴ ȈǹǧǶǮǨǴ ǴǪ 440 m3 (50 t ǪǳǫǨǳǴ ȈǹǧǶǫ, Ǧ 

ǴǷǸǦǸǴǰǴǸ ǫ ǸǫǻǳǮǽǰǦ ǨǴǪǦ). ǕǴǷǱǫǪǳǦǸǦ (ǫǱǫǰǸǶǦǳǦǸǦ 1 MW) ǰǴǶǮǷǸǮ 9t ǬǮǨǮǳǷǰǴ ȈǹǧǶǮǨǴ (ǳǫǷǮǱǰǦ) Ǯ 5-10 t ǸǫǽǳǴ 

ȈǹǧǶǮǨǴ ǴǪ ǷǨǮȏǮ. ǍǦ ǨǶǫǲǫ ǳǦ ǵǶǴǼǫǳǰǦǸǦ ǳǦ ǫǲǮǷǮǮǸǫ, ǷǴǴǪǨǫǸǳǮǸǫ ǰǴǱǮǽǮǳǮ ȈǹǧǶǮǨǴ ǴǪ ǲǱǫǽǳǮ ǰǶǦǨǮ, ǷǨǮȏǮ Ǯ 

ǬǮǨǮǳǦ ǧǫǦ ǪǴǪǫǱǫǳǮ ǵǴǪ ǦǳǦǫǶǴǧǳǮ ǪǮǩǫǷǸǴǶǮ. 

 
ǕǶǫǵǴǶǦǰǮ ǭǦ ǮǪǳǮ ǮǳǨǫǳǸǦǶǮ: 

 
· ǐǦǰǴ ǵǴǪǩǴǸǴǨǰǦ ǭǦ ǷǱǫǪǳǮǴǸ ǮǳǨǫǳǸǦǶ ǳǦ ǫǲǮǷǮǮǸǫ ǳǦ ǷǸǦǰǱǫǳǮǽǰǮ ǩǦǷǴǨǮ ǰǦȍ ǪǴǧǮǸǴǰǴǸ, ǸǶǫǧǦ ǪǦ Ƿǫ ǷǵǶǴǨǫǪǫ 

ǳǴǨǴ ǮǷǸǶǦǬǹǨǦȏǫ ǭǦ ǵǴǸǶǫǧǮǸǫ ǳǦ ǦǵǱǮǰǦǼǮȍǦǸǦ ǳǮǨǴ 2, ǴǷǨǫǳ ǦǰǴ ǪǶǹǩǮ ǮǭǨǴǶǮ (ǊǶǬǦǨǫǳ ǭǦǨǴǪ ǭǦ ǷǸǦǸǮǷǸǮǰǦ, 

ǒǍǞǈ, ǒǌǗǕǕ, ǆǛǈ) ǳǫ ǩǮ ǪǦǪǦǸ ǵǴǸǶǫǧǳǮǸǫ ǵǴǪǦǸǴǼǮ. 

 
 

3.6.3.2 ʅʘʤʝʥʘ ʥʘ ʟʝʤʿʠʰʪʝʪʦ 

 
ǎǳǨǫǳǸǦǶǴǸ ǳǦ ǫǲǮǷǮǮǸǫ ǳǦ ǷǸǦǰǱǫǳǮǽǰǮ ǩǦǷǴǨǮ ǭǦ BUR3 ǮǱǮ ǷǫǰǸǴǶǴǸ- ǭǫǲȍǴǪǫǱǷǸǨǴ, Ƿǫ ǭǦǷǳǴǨǦ ǳǦ ǪǴǷǸǦǵǳǮǸǫ ǳǦ- 

ǼǮǴǳǦǱǳǮ ǵǴǪǦǸǴǼǮ ǴǪ ǊǍǗ Ǯ ǒǮǳǮǷǸǫǶǷǸǨǴǸǴ ǭǦ ǭǫǲȍǴǪǫǱǷǸǨǴ, ǾǹǲǦǶǷǸǨǴ Ǯ ǨǴǪǴǷǸǴǵǦǳǷǸǨǴ (ǒǍǞǈ) Ǯ ǲǫȈǹǳǦǶǴǪǳǮ 

ǮǭǨǴǶǮ ǳǦ ǵǴǪǦǸǴǼǮ, ǰǦǰǴ LandSAT (USGS), SENTINEL 2 (ESA_Copernicus) Ǯ FAO-Stat.  

 
ǕǴǪǦǸǴǼǮǸǫ ǴǪ ǊǍǗ Ǯ ǷǦǸǫǱǮǸǷǰǮ ǷǳǮǲǰǮ ǧǫǦ ǮǷǰǴǶǮǷǸǫǳǮ ǭǦ ǵǶǴǼǫǳǰǦ ǳǦ ǵǴǨǶǾǮǳǦǸǦ ǵǴǪ ǴǪǶǫǪǫǳǦ ǳǦǲǫǳǷǰǦ ǰǦ- 

ǸǫǩǴǶǮȍǦ ǳǦ ǭǫǲȍǮǾǸǫǸǴ Ǯ ǳǫȍǭǮǳǦǸǦ ǪǮǳǦǲǮǰǦ, ǰǴǮ ǷǱǹǬǦǸ ǰǦǰǴ ǵǴǪǦǸǴǼǮ ǭǦ ǦǰǸǮǨǳǴǷǸǮǸǫ ǷǵǴǶǫǪ ǲǫǸǴǪǴǱǴǩǮȍǦǸǦ ǳǦ 

ǒǕǐǕ. ǔǺǮǼǮȍǦǱǳǮǸǫ ǵǴǪǦǸǴǼǮ ǴǧȍǦǨǫǳǮ ǴǪ ǊǍǗ Ƿǫ ǴǪǳǫǷǹǨǦǦǸ ǳǦ ǵǴǨǶǾǮǳǦǸǦ ǵǴǪ ǴǪǶǫǪǫǳǦ ǳǦǲǫǳǷǰǦ ǰǦǸǫǩǴǶǮȍǦ ǳǦ 

ǭǫǲȍǮǾǸǫǸǴ ǭǦ ǪǦǪǫǳǦ ǩǴǪǮǳǦ, ǪǴǪǫǰǦ ǵǴǪǦǸǴǼǮǸǫ ǭǦ ǴǧǱǦǷǸǮǸǫ ǵǶǫǸǨǴǶǫǳǮ ǴǪ ǫǪǳǦ ǨǴ ǪǶǹǩǦ ǳǦǲǫǳǷǰǦ ǰǦǸǫǩǴǶǮȍǦ ǳǦ 

ǭǫǲȍǮǾǸǫǸǴ Ƿǫ ǵǶǫǷǲǫǸǦǳǮ ǨǶǭ ǴǷǳǴǨǦ ǳǦ ǪǴǷǸǦǵǳǮǸǫ ǩǶǦǺǮǽǰǮ ǷǫǸǴǨǮ ǳǦ ǵǴǪǦǸǴǼǮ (LandSAT Ǯ SENTINEL 2 ǷǦǸǫǱǮǸǷǰǮ 

ǷǱǮǰǮ). 

 
ǕǴǪǴǧǶǹǨǦȏǫǸǴ ǳǦ ǵǶǴǼǫǳǰǦǸǦ ǳǦ ǫǲǮǷǮǮǸǫ ǳǦ ǷǸǦǰǱǫǳǮǽǰǮ ǩǦǷǴǨǮ ǴǪ ǭǫǲȍǴǪǫǱǷǰǮǴǸ ǷǫǰǸǴǶ ǫ ǨǦǬǳǴ, ǴǷǴǧǫǳǴ ǨǴ ǨǴǷ- 

ǵǴǷǸǦǨǹǨǦȏǫǸǴ ǳǦ ǰǴǳǭǮǷǸǫǳǸǳǮ ǷǫǶǮǮ ǳǦ ǵǴǪǦǸǴǼǮ. ǕǶǴǲǫǳǦǸǦ ǳǦ ǳǦǲǫǳǦǸǦ ǳǦ ǭǫǲȍǮǾǸǫǸǴ ǫ ǵǶǫǷǲǫǸǦǳǦ ǭǦ ǩǴǪǮǳǮǸǫ 

1989-1990, 1999-2000, 2004-2005, 2013-2019, ǪǴǪǫǰǦ ǭǦ ǵǫǶǮǴǪǮǸǫ 1991 -1998, 2001-2003 Ǯ 2006-2012, ǮǳǸǫǶǵǴǱǦǼǮȍǦ 

ǫ ǳǦǵǶǦǨǫǳǦ ǭǦ ǪǦ Ƿǫ ǵǴǵǴǱǳǦǸ ǵǶǦǭǳǮǳǮǸǫ ǨǴ ǩǴǪǮǳǮǸǫ. ǈǶǭ ǴǷǳǴǨǦ ǳǦ ǵǴǪǦǸǴǼǮǸǫ ǪǴǧǮǫǳǮ ǷǴ ǴǧǶǦǧǴǸǰǦ Ǯ ǮǳǸǫǶǵǴǱǦ- 

ǼǮȍǦ ǳǦ ǷǦǸǫǱǮǸǷǰǮ ǷǳǮǲǰǮ ǼǫǱǦǸǦ ǧǦǭǦ ǳǦ ǵǴǪǦǸǴǼǮ ǫ ǦǬǹǶǮǶǦǳǦ ǭǦ ǵǫǶǮǴǪǴǸ 1990-2019 ǩǴǪǮǳǦ. 

 
ǒǫǸǴǪǴǱǴǩǮȍǦǸǦ ǭǦ ǰǱǦǷǮǺǮǰǦǼǮȍǦ ǾǸǴ Ƿǫ ǰǴǶǮǷǸǮ ǨǴ ǴǨǦǦ ǷǸǹǪǮȍǦ ǫ ǷǵǫǼǮȍǦǱǳǴ ǶǦǭǨǮǫǳǦ ǭǦ ǗǫǨǫǶǳǦ ǒǦǰǫǪǴǳǮȍǦ. ǕǴ- 

ǰǶǦȍ ǷǦǸǫǱǮǸǷǰǮǸǫ ǵǴǪǦǸǴǼǮ (Landsat Ǯ Sentinel), ǧǫǦ ǰǴǶǮǷǸǫǳǮ ǵǴǪǦǸǴǼǮ ǭǦ ǮǭǩǶǦǪǧǦ, ǲǴǪǫǱ ǳǦ ǪǮǩǮǸǦǱǳǦ ǵǴǨǶǾǮǳǦ Ǯ 

ǵǴǪǦǸǴǼǮ ǭǦ ǳǦǰǱǴǳǴǸ. 5 ǷǱǮǰǮ Landsat Ƿǫ ǰǴǶǮǷǸǫǳǮ ǭǦ ǵǫǶǮǴǪǴǸ ǵǴǲǫȈǹ 1988 ð 2005 ǩǴǪǮǳǦ, 8 Landsat ǭǦ 2014 ǩǴǪǮǳǦ, 

ǪǴǪǫǰǦ ǭǦ ǵǫǶǮǴǪǴǸ ǵǴǲǫȈǹ 2015 ð 2019 ǩǴǪǮǳǦ, ǰǴǶǮǷǸǫǳǮ Ƿǫ ǩǴǪǮǾǳǴ 2 ǷǱǮǰǮ Sentinel.  ǕǶǫǪ ǪǦ Ƿǫ ǰǴǳǷǸǶǹǮǶǦ ǧǦǭǦǸǦ 
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ǳǦ ǵǴǪǦǸǴǼǮ, ǧǫǾǫ ǮǭǨǶǾǫǳǦ ǦǸǲǴǷǺǫǶǷǰǦ Ǯ ǩǫǴǲǫǸǶǮǷǰǦ ǵǶǫǸǻǴǪǳǦ ǴǧǶǦǧǴǸǰǦ ǳǦ ǷǦǸǫǱǮǸǷǰǮǸǫ ǷǳǮǲǰǮ. ǎǷǸǴ ǸǦǰǦ, ǪǨǦ 

ǳǦȍǽǫǷǸǴ ǰǴǶǮǷǸǫǳǮ ǪǦǱǫǽǮǳǷǰǮ ǮǳǪǫǰǷǮ ǧǫǦ ǪǴǪǦǪǫǳǮ ǨǴ ǧǦǭǦǸǦ ǳǦ ǵǴǪǦǸǴǼǮ, ǮǲǫǳǴ, ǮǳǪǫǰǷ ǳǦ ǳǴǶǲǦǱǮǭǮǶǦǳǦ ǶǦǭ- 

ǱǮǰǦ ǳǦ ǨǫǩǫǸǦǼǮȍǦ (NDVI) Ǯ ǮǳǪǫǰǷ ǳǦ ǳǴǶǲǦǱǮǭǮǶǦǳǦ ǶǦǭǱǮǰǦ ǳǦ ǨǴǪǦ (NDWI). ǕǶǨǮǴǸ ǮǳǪǫǰǷ Ƿǫ ǰǴǶǮǷǸǮ ǭǦ ǨǫǩǫǸǦǼǮȍǦ, 

ǪǴǪǫǰǦ ǨǸǴǶǮǴǸ ǭǦ ǲǦǵǮǶǦȏǫ Ǯ ǲǴǳǮǸǴǶǮǳǩ ǳǦ ǴǸǨǴǶǫǳǮ ǨǴǪǮ. ǕǴǸǴǦ, ǷǱǮǰǮǸǫ Ƿǫ ǷǵǴǫǳǮ ǷǴ ǪǴǵǴǱǳǮǸǫǱǳǮǸǫ ǵǴǪǦǸǴǼǮ. 

ǋǪǫǳ ǴǪ ǳǦȍǽǫǷǸǮǸǫ ǲǫǸǴǪǮ ǭǦ ǪǴǧǮǨǦȏǫ ǮǳǺǴǶǲǦǼǮǮ ǭǦ ǳǦǲǫǳǦǸǦ ǳǦ ǭǫǲȍǮǾǸǫǸǴ ǴǪ ǷǦǸǫǱǮǸǷǰǮ ǷǳǮǲǰǮ ǫ ǰǱǦǷǮǺǮǰǦ- 

ǼǮȍǦǸǦ ǳǦ ǷǱǮǰǮǸǫ ǷǴ ǪǦǱǫǽǮǳǷǰǴ ǳǦǧȎǹǪǹǨǦȏǫ. ǐǱǦǷǮǺǮǰǦǼǮȍǦǸǦ ǳǦ ǷǱǮǰǮǸǫ ǩǮ ǵǶǫǸǨǴǶǦ ǵǴǪǦǸǴǼǮǸǫ ǨǴ ǭǳǦǽǦȍǳǮ Ǯǳ- 

ǺǴǶǲǦǼǮǮ. ǈǴ ǭǦǨǮǷǳǴǷǸ ǴǪ ǳǦǪǭǴǶǴǸ, ǰǱǦǷǮǺǮǰǦǼǮǮǸǫ ǲǴǬǦǸ ǪǦ ǧǮǪǦǸ ǷǴ ǳǦǪǭǴǶ Ǯ ǧǫǭ ǳǦǪǭǴǶ, ǪǴǪǫǰǦ ǨǴ ǭǦǨǮǷǳǴǷǸ ǴǪ 

ǸǮǵǴǸ ǳǦ ǵǴǪǦǸǴǼǮ, ǲǴǬǫ ǪǦ Ƿǫ ǶǦǭǱǮǰǹǨǦǦǸ ǪǨǦ ǶǦǭǱǮǽǳǮ ǸǮǵǦ ǳǦ ǰǱǦǷǮǺǮǰǦǼǮȍǦ: ǵǮǰǷǫǱǳǦ Ǯ ǰǱǦǷǮǺǮǰǦǼǮȍǦ ǧǦǭǮǶǦǳǦ 

ǳǦ ǭǩǶǦǪǮ. ǗǴ ǴǩǱǫǪ ǳǦ ǸǴǦ ǪǫǰǦ ǰǱǦǷǮǺǮǰǦǼǮȍǦǸǦ ǭǦǷǳǴǨǦǳǦ ǳǦ ǭǩǶǦǪǮ ǫ ǷǹǵǫǶǮǴǶǳǦ ǨǴ ǴǪǳǴǷ ǳǦ ǰǱǦǷǮǺǮǰǦǼǮȍǦǸǦ ǧǦ- 

ǭǮǶǦǳǦ ǳǦ ǵǮǰǷǫǱǮ, ǷǦǸǫǱǮǸǷǰǮǸǫ ǷǳǮǲǰǮ ǧǫǦ ǰǱǦǷǮǺǮǼǮǶǦǳǮ ǷǴ ǵǴǲǴǾ ǳǦ ǦǳǦǱǮǭǦ ǳǦ ǷǱǮǰǮ ǧǦǭǮǶǦǳǦ ǳǦ ǭǩǶǦǪǮ (OBIA). 

OBIA ǧǫǾǫ ǳǦǵǶǦǨǫǳǴ ǷǴ ǰǴǶǮǷǸǫȏǫ ǳǦ ǵǶǦǨǮǱǦ ǶǦǭǨǮǫǳǮ ǭǦ ǴǧǱǦǷǸǦ ǳǦ ǵǶǴǹǽǹǨǦȏǫ. ǈǴ ǵǶǨǮǴǸ ǽǫǰǴǶ ǴǪ ǷǫǩǲǫǳǸǦ- 

ǼǮȍǦǸǦ ǳǦ OBIA ǧǫǾǫ ǴǳǦǦ ǰǦǪǫ ǾǸǴ ǵǮǰǷǫǱǮǸǫ ǧǫǦ ǵǶǫǸǨǴǶǫǳǮ ǨǴ ǲǦǱǮ ǭǩǶǦǪǮ, ǴǨǴǭǲǴǬǹǨǦȍȑǮ ǲǹ ǳǦ ǷǮǷǸǫǲǴǸ ǪǦ ǩǴ 

ǴǸǰǶǮǫ Ǯ ǰǱǦǷǮǺǮǼǮǶǦ ǷǫǰǴȍ ǵǮǰǷǫǱ ǷǴ ǷǴǪǶǬǮǳǦ ǳǦ ǨǴǪǦ. ǍǦ ǸǦǦ ǼǫǱ, ǵǴǷǸǦǨǫǳ ǫ ǵǶǦǩ ǪǴ ǵǴǪǦǸǴǼǮǸǫ ǳǦ NDWI. ǎǷǸǴ ǸǦǰǦ, 

ǴǧǶǦǧǴǸǱǮǨǴǸǴ ǭǫǲȍǮǾǸǫ Ǯ ǹǶǧǦǳǴǸǴ ǵǴǪǶǦǽȍǫ ǧǫǦ ǴǩǶǦǳǮǽǫǳǮ ǷǴ ǰǴǶǮǷǸǫȏǫ ǳǦ ǵǴǪǦǸǴǼǮǸǫ ǭǦ ǵǦǪǮǳǮǸǫ ǰǴǮ ǩǮ ǰǱǦǷǮ- 

ǺǮǼǮǶǦǦ ǶǦǲǳǮǸǫ ǵǴǨǶǾǮǳǮ. ǙǶǧǦǳǮǴǸ ǷǱǴȍ ǫ ǮǳǸǫǩǶǮǶǦǳ ǨǴ ǧǦǭǦǸǦ ǳǦ ǵǴǪǦǸǴǼǮ, Ǯ ǧǮǪǫȍȑǮ ǹǶǧǦǳǮǴǸ ǷǱǴȍ ǫ ǧǮǳǦǶǳǦ 

ǷǱǮǰǦ, ǹǶǧǦǳǮǸǫ ǴǧǱǦǷǸǮ Ƿǫ ǰǱǦǷǮǺǮǼǮǶǦǳǮ ǷǴ ǫǪǳǴǷǸǦǨǫǳ ǵǶǦǩ. ǍǦ ǪǦ Ƿǫ ǵǴǫǪǳǴǷǸǦǨǮ ǷǱǮǰǦǸǦ, ǴǧǶǦǧǴǸǫǳǦ ǫ ǨǸǴǶǦ 

ǷǫǩǲǫǳǸǦǼǮȍǦ ǷǴ ǶǦǭǱǮǽǳǮ ǵǦǶǦǲǫǸǶǮ ǰǴǮ ǷǴǭǪǦǨǦǦǸ ǵǴǩǴǱǫǲ ǴǧȍǫǰǸ. ǗǴǭǪǦǪǫǳǮǸǫ ǭǩǶǦǪǮ Ƿǫ ǳǦǧȎǹǪǹǨǦǳǮ, Ǧ ǨǶǫǪǳǴǷǸǮ- 

Ǹǫ ǳǦ ǵǶǦǩǴǨǮǸǫ Ƿǫ ǹǸǨǶǪǫǳǮ. ǍǦ ǰǱǦǷǦǸǦ ǾǹǲǮ, ǰǴǶǮǷǸǫǳǮ Ƿǫ Ǯ ǨǶǫǪǳǴǷǸǮǸǫ NDVI Ǯ ǴǷǨǫǸǱǫǳǴǷǸǦ. ǔǪ ǵǶǫǩǱǫǪǴǸ ǳǦ ǵǶǮ- 

ǲǫǶǴǰǴǸ, ǭǦǧǫǱǫǬǦǳǴ ǫ ǪǫǰǦ ǾǹǲǮǸǫ ǮǲǦǦǸ ǭǳǦǽǮǸǫǱǳǴ ǵǴǲǦǱǦ ǴǷǨǫǸǱǫǳǴǷǸ ǴǪ ǪǶǹǩǮǸǫ ǭǩǶǦǪǮ ǰǦǰǴ ǾǸǴ Ƿǫ ǵǶǮǶǴǪǳǮǸǫ 

ǱǮǨǦǪǮ, ǵǦǷǮǾǸǦǸǦ Ǯ ǭǫǲȍǴǪǫǱǷǰǮǸǫ ǵǴǨǶǾǮǳǮ. ǐǱǦǷǦǸǦ ǳǦ ǵǶǮǶǴǪǳǮ ǱǮǨǦǪǮ ǫ ǰǱǦǷǮǺǮǼǮǶǦǳǦ ǷǴ ǰǴǶǮǷǸǫȏǫ ǳǦ NDVI 

Ǯ ǨǮǷǮǳǷǰǮ ǵǶǦǩ. ǐǦǰǴ Ǯ ǨǴ ǳǫǰǴǮ ǴǧǱǦǷǸǮ, ǱǮǨǦǪǮǸǫ ǮǲǦǦǸ ǲǦǱ ǳǦǰǱǴǳ, Ǧ ǪǴǵǴǱǳǮǸǫǱǳǴ ǫ ǵǶǮǲǫǳǫǸǴ ǵǶǦǨǮǱǴ ǰǦǪǫ ǾǸǴ 

ǨǮǷǴǰǮǸǫ ǶǦǲǳǮ ǵǴǨǶǾǮǳǮ Ƿǫ ǰǱǦǷǮǺǮǼǮǶǦǳǮ ǰǦǰǴ ǵǶǮǶǴǪǳǮ ǱǮǨǦǪǮ. ǔǵǾǸǴ ǭǫǲǫǳǴ, ǰǴǶǮǷǸǫȍȑǮ ǷǦǲǴ ǷǵǫǰǸǶǦǱǳǮ Ǯǳ- 

ǺǴǶǲǦǼǮǮ, ǸǫǾǰǴ ǫ ǪǦ Ƿǫ ǶǦǭǱǮǰǹǨǦǦǸ ǵǦǷǮǾǸǦǸǦ ǴǪ ǳǫǰǴǮ ǴǧǶǦǧǴǸǱǮǨǮ ǵǴǨǶǾǮǳǮ. ǘǦǰǦ, ǩǱǦǨǳǦǸǦ ǶǦǭǱǮǰǦ ǵǴǲǫȈǹ ǴǨǮǫ 

ǪǨǫ ǰǱǦǷǮ ǫ ǳǦǰǱǴǳǴǸ. ǕǦǷǮǾǸǦǸǦ Ƿǫ ǰǱǦǷǮǺǮǼǮǶǦǳǮ ǷǴ NDVI ǵǶǦǩ, ǪǴǪǫǰǦ ǴǧǶǦǧǴǸǱǮǨǮǸǫ ǵǴǨǶǾǮǳǮ Ƿǫ ǰǱǦǷǮǺǮǼǮǶǦǳǮ 

ǷǴ ǳǦǰǱǴǳ ǧǮǪǫȍȑǮ ǪǫǱ ǴǪ ǴǧǶǦǧǴǸǱǮǨǮǸǫ ǵǴǨǶǾǮǳǮ ǳǫ ǷǴǪǶǬǦǸ ǨǫǩǫǸǦǼǮȍǦ ǨǴ ǸǫǰǴǸ ǳǦ ǱǫǸǳǮǴǸ ǵǫǶǮǴǪ Ǯ ǮǲǦǦǸ ǳǮǷǰǦ 

ǨǶǫǪǳǴǷǸ ǳǦ NDVI. ǕǶǴǼǫǳǰǦǸǦ ǳǦ ǸǴǽǳǴǷǸǦ ǳǦ ǶǫǭǹǱǸǦǸǮǸǫ ǧǫǾǫ ǳǦǵǶǦǨǫǳǦ ǷǴ ǵǴǲǴǾ ǳǦ 5.031 ǷǱǹǽǦȍǳǮ ǸǴǽǰǮ Ǯ ǵǴǰǦ- 

ǬǦǦ ǸǴǽǳǴǷǸ ǴǪ 85%, ǾǸǴ ǫ ǳǦǪ ǵǶǮǺǦǸǱǮǨǦǸǦ ǷǸǦǵǰǦ ǴǪ 75% ǷǴ ǰǴǶǮǷǸǫȏǫ ǳǦ ǵǴǪǦǸǴǼǮ ǭǦ ǪǦǱǫǽǮǳǷǰǴ ǳǦǧȎǹǪǹǨǦȏǫ ǷǴ 

ǷǶǫǪǳǦ ǵǶǴǷǸǴǶǳǦ ǶǫǭǴǱǹǼǮȍǦ. 

 
ǐǦǰǴ ǾǸǴ ǫ ǵǱǦǳǮǶǦǳǴ, Ƿǫ ǴǽǫǰǹǨǦ ǪǦ Ƿǫ ǵǴǷǸǮǩǳǦǸ ǷǱǫǪǳǮǸǫ ǦǰǸǮǨǳǴǷǸǮ ǭǦ ǪǦǱǫǽǮǳǷǰǴ ǳǦǧȎǹǪǹǨǦȏǫ (RS) Ǯ ǳǦǧȎǹǪǹ- 

ǨǦȏǫ ǳǦ ǭǫǲȍǦǸǦ (EO) ǭǦ ǷǱǫǪǳǮǸǫ ǮǭǨǫǾǸǦǮ ǭǦ ǮǳǨǫǳǸǦǶ: 

 
· ǖǫǪǴǨǳǦ (ǳǦ ǩǴǪǮǾǳǦ ǴǷǳǴǨǦ) ǵǶǴǼǫǳǰǦ ǳǦ ǰǴǶǮǷǸǫȏǫǸǴ ǳǦ ǭǫǲȍǮǾǸǫǸǴ ǨǶǭ ǴǷǳǴǨǦ ǳǦ ǷǦǸǫǱǮǸǷǰǮ ǷǳǮǲǰǮ ǴǪ ǸǫǰǴǨ- 

ǳǦǸǦ ǩǴǪǮǳǦ. 

 
· ǔǪǶǬǹǨǦȏǫ ǳǦ ǵǴǪǦǸǴǼǮǸǫ ǪǴǧǮǫǳǮ ǴǪ ǴǨǦǦ ǦǰǸǮǨǳǴǷǸ ǨǴ ǩǫǴ-ǧǦǭǦ ǳǦ ǵǴǪǦǸǴǼǮ Ǯ ǳǮǨǳǴ ǴǧȍǦǨǹǨǦȏǫ ǨǴ ȍǦǨǳǴǷǸǦ 

 
· ǗǵǴǶǫǪǹǨǦȏǫ ǳǦ ǵǴǪǦǸǴǼǮǸǫ ǪǴǧǮǫǳǮ ǴǪ ǴǨǦǦ ǦǰǸǮǨǳǴǷǸ ǷǴ ǵǴǪǦǸǴǼǮǸǫ ǴǧǫǭǧǫǪǫǳǮ ǴǪ ǊǶǬǦǨǳǮǴǸ ǭǦǨǴǪ ǭǦ ǷǸǦǸǮǷ- 

ǸǮǰǦ 

 
· ǕǶǴǼǫǳǰǦ ǳǦ ǵǶǴǲǫǳǮǸǫ ǳǦ ǳǦǲǫǳǦǸǦ ǳǦ ǭǫǲȍǮǾǸǫǸǴ ǳǦ ǩǴǪǮǾǳǦ ǴǷǳǴǨǦ 

 
ǔǨǦ ǵǴǪǴǧǶǹǨǦȏǫ ǳǦ LU/LUC ȑǫ ǴǨǴǭǲǴǬǮ ǵǶǮǪǨǮǬǹǨǦȏǫ ǨǴ ǴǪǶǫǪǫǳǮ ǷǱǹǽǦǮ ǰǴǳ ǳǮǨǴ 2, ǨǴ ǴǪǳǴǷ ǳǦ ǵǴǪǦǸǴǼǮǸǫ ǭǦ 

ǦǰǸǮǨǳǴǷǸǦ ǨǴ ǵǴǸǷǫǰǸǴǶǴǸ ǭǦ ǾǹǲǦǶǷǸǨǴ Ǯ ǪǶǹǩǦ ǳǦǲǫǳǦ ǳǦ ǭǫǲȍǮǾǸǫǸǴ. ǕǴǰǶǦȍ ǵǴǪǦǸǴǼǮǸǫ ǭǦ LU/LUC, ǪǶǹǩǮ ǭǧǮǶǰǮ ǳǦ 

ǵǴǪǦǸǴǼǮ ǭǦ ǦǰǸǮǨǳǴǷǸǮ ǰǴǮ ǸǶǫǧǦ ǪǦ Ƿǫ ǵǴǪǴǧǶǦǸ Ƿǫ: 

 
· ǙǵǴǸǶǫǧǦ ǳǦ ǲǮǳǫǶǦǱǳǮ ȈǹǧǶǮǨǦ ð ǨǮǪǴǨǮ Ǯ ǰǴǱǮǽǫǷǸǨǦ ǾǸǴ Ƿǫ ǰǴǶǮǷǸǦǸ 

 
· ƺǹǧǶǮǨǴ ð ǰǨǦǳǸǮǸǫǸ, ǰǨǦǱǮǸǫǸ Ǯ ǹǵǶǦǨǹǨǦȏǫ 

 
· ǖǦǷǸǮǸǫǱǳǮ ǴǶǩǦǳǷǰǮ ǴǷǸǦǸǴǼǮ Ǯ ǳǹǷǵǶǴǮǭǨǴǪǮ-ǰǴǱǮǽǮǳǦ Ǯ ǹǵǶǦǨǹǨǦȏǫ 

 
ǍǦ ǪǦ Ƿǫ ǵǶǫǲǮǳǫ ǳǦ ǵǴǨǮǷǴǰǮǸǫ ǳǮǨǴǦ ǨǴ ǪǶǹǩǮǸǫ ǷǫǰǸǴǶǮ, ǵǴǰǶǦȍ ǵǶǫǪǱǴǬǫǳǮǸǫ ǲǫǶǰǮ ǭǦ ǶǦǭǨǴȍ Ǯ ǵǴǪǴǧǶǹǨǦȏǫ ǳǦ 

ǵǴǷǸǴȍǳǮǴǸ ǷǫǸ ǳǦ ǵǴǪǦǸǴǼǮ LU/LUC Ǯ ǪǶǹǩǮ ǵǴǪǦǸǴǼǮ ǭǦ ǦǰǸǮǨǳǴǷǸǮ, ǴǷǴǧǫǳǴ ǨǳǮǲǦǳǮǫ ǸǶǫǧǦ ǪǦ Ƿǫ ǵǴǷǨǫǸǮ ǳǦ ǶǦǭǨǴȍǴǸ 

ǳǦ ǳǦǼǮǴǳǦǱǳǮǸǫ ǫǲǮǷǮǴǳǮ ǺǦǰǸǴǶǮ ǭǦ ǵǶǴǼǫǳǰǦ ǫǲǮǷǮǮ/ǴǸǷǸǶǦǳǹǨǦȏǦ ǳǦ ǷǸǦǰǱǫǳǮǽǰǮ ǩǦǷǴǨǮ ǭǫǲǦȍȑǮ ǩǮ ǵǶǫǪǨǮǪ: 

 
· ǘǫǶǫǳǷǰǴ ǲǫǶǫȏǫ ǳǦ ǫǲǮǷǮǮǸǫ ǳǦ ǷǸǦǰǱǫǳǮǽǰǮ ǩǦǷǴǨǮ ǵǴǪ ǶǦǭǱǮǽǳǮ ǸǮǵǴǨǮ ǳǦ ǳǦǲǫǳǦ ǳǦ ǭǫǲȍǮǾǸǫǸǴ, ǵǶǦǰǸǮǰǮ ǭǦ 

ǹǵǶǦǨǹǨǦȏǫ ǷǴ ǭǫǲȍǮǾǸǫǸǴ Ǯ ǨǱǫǭǳǮ ǵǴǪǦǸǴǼǮ, 

 
· ǊǮǳǦǲǮǰǦ ǳǦ SOC ǵǴǪ ǴǪǶǫǪǫǳǦ ǳǦǲǫǳǦ ǳǦ ǭǫǲȍǮǾǸǫ, ǵǶǦǰǸǮǰǮ ǳǦ ǹǵǶǦǨǹǨǦȏǫ Ǯ ǨǱǫǭǳǮ ǵǴǪǦǸǴǼǮ 
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· ǉǴǪǮǾǳǮ ǲǫǶǫȏǦ ǳǦ ǵǶǴǪǹǰǸǮǨǳǴǷǸǦ ǳǦ ǧǮǴǲǦǷǦǸǦ ǳǦ ǵǴǨǫȑǫǩǴǪǮǾǳǮǸǫ ǰǹǱǸǹǶǮ (ǴǨǴǾǸǦǶǳǮǼǮ, ǱǴǭȍǦ, ǷǸǴǽǳǦ ǻǶǦǳǦ 

ǮǸǳ.) 

 
ǔǨǦ ǫ ǰǴǲǵǱǮǼǮǶǦǳǦ ǭǦǪǦǽǦ Ǯ ǳǫǲǦ ǪǶǹǩ ǮǭǧǴǶ ǴǷǨǫǳ ǩǶǦǪǫȏǫ ǳǦ ǳǦǼǮǴǳǦǱǳǮ ǰǦǵǦǼǮǸǫǸǮ ǭǦ ǵǶǴǼǫǳǰǦ ǳǦ ǴǨǮǫ ǵǴǪǦǸǴ- 

ǼǮ ǰǴǮ ǳǫ Ƿǫ ǱǫǷǳǴ ǪǴǷǸǦǵǳǮ ǨǴ ǪǶǬǦǨǦǸǦ. ǔǨǦ ǫ ǷǫǶǮǴǭǫǳ ȍǦǭ ǾǸǴ ǸǶǫǧǦ ǪǦ Ƿǫ ǳǦǪǲǮǳǫ ǵǶǫǰǹ ǮǳǨǫǷǸǮǶǦȏǫ ǨǴ ǩǶǦǪǫȏǫ 

ǰǦǵǦǼǮǸǫǸǮ, ǴǷǴǧǫǳǴ ǨǴ ǮǳǷǸǮǸǹǼǮǮǸǫ ǴǪ ǭǫǲȍǴǪǫǱǷǰǮǴǸ Ǯ ǫǰǴǱǴǾǰǮǴǸ ǷǫǰǸǴǶ. 

 
 

3.6.3.3 ʐʫʤʘʨʩʪʚʦ 

 
ǊǴǧǶǮ ǵǶǦǰǸǮǰǮ/ǵǴǪǴǧǶǹǨǦȏǦ: 

 
· ǎǲǵǱǫǲǫǳǸǮǶǦǳǮǸǫ ǷǦǸǫǱǮǸǷǰǮ ǷǳǮǲǰǮ ǭǦ ǰǴǶǮǷǸǫȏǫ ǳǦ ǭǫǲȍǮǾǸǫǸǴ Ƿǫ ǲǫǳǹǨǦǦǸ ǴǪ Ǯ ǨǴ ǾǹǲǷǰǴ ǭǫǲȍǮǾǸǫ (CORINE 

Land Cover) ǭǦ 2000, 2006, 2012 Ǯ 2018 ǩǴǪǮǳǦ, ǮǲǵǱǫǲǫǳǸǦǼǮȍǦ ǳǦ ǵǴǪǦǸǴǼǮ ǴǪ ǷǦǸǫǱǮǸǷǰǮ ǷǳǮǲǰǮ (ǵǶǴǮǭǨǴǪ ǳǦ 

ESA-Copernicus ð SENTINEL 2, 1990 -2019) ǭǦ ǵǶǫǳǦǲǫǳǦ ǳǦ ǾǹǲǷǰǮ ǵǴǨǶǾǮǳǮ. 

 
· ǕǴǪǴǧǶǫǳǮ ǵǴǪǦǸǴǼǮ ǭǦ ǰǴǲǫǶǼǮȍǦǱǳǮ ǼǫǱǮ Ǯ ǴǸǷǸǶǦǳǹǨǦȏǫ ǳǦ ǴǩǶǫǨǳǴ ǪǶǨǴ 

 
· ǕǴǪǴǧǶǫǳǮ Ǯ ǦǬǹǶǮǶǦǳǮ ǵǴǪǦǸǴǼǮ ǭǦ ǴǵǴǬǦǶǫǳǦ ǾǹǲǷǰǦ ǵǴǨǶǾǮǳǦ, ǰǴǶǮǷǸǫȍȑǮ ǵǴǪǦǸǴǼǮ ǴǪ ǸǶǮ ǶǦǭǱǮǽǳǮ ǮǭǨǴǶǮ 

 
· ǕǴǪǴǧǶǫǳǮ ǵǴǪǦǸǴǼǮ ǭǦ ǩǴǪǮǾǫǳ ǶǦǷǸ Ǯ ǵǶǮǳǴǷ ǳǦ ǶǦǭǱǮǽǳǮ ǨǮǪǴǨǮ ǾǹǲǮ 

ǕǶǫǵǴǶǦǰǮ ǭǦ ǮǪǳǮ ǮǳǨǫǳǸǦǶǮ: 

· ǞǹǲǷǰǮ ǮǳǨǫǳǸǦǶ (ƿǕ ăǓǦǼǮǴǳǦǱǳǮ ǾǹǲǮò, ǒǍǞǈ, ǞǹǲǦǶǷǰǮ ǺǦǰǹǱǸǫǸ) 

 
· ǎǳǷǸǦǱǦǼǮȍǦ ǳǦ ǷǴǺǸǨǫǶ ǭǦ ǩǴǪǮǾǫǳ ǪǴǰǦǭ ǭǦ ǵǶǫǳǦǲǫǳǦ ǳǦ ǭǫǲȍǮǾǸǫǸǴ 

 
· ǖǦǭǨǮǨǦȏǫ ǱǴǰǦǱǳǮ ǸǦǧǫǱǮ ǭǦ ǩǴǪǮǾǫǳ ǶǦǷǸ ǳǦ ǶǦǭǱǮǽǳǮ ǨǮǪǴǨǮ 

 
· ǖǦǭǨǮǨǦȏǫ ǷǮǷǸǫǲ ǭǦ ǷǱǫǪǫȏǫ ǳǦ ǵǶǮǶǴǪǳǮǸǫ ǳǦǶǹǾǹǨǦȏǦ Ǯ ǧǶǭǮ ǪǴǰǦǭǮ 

 
· ǗǴǧǮǶǦȏǫ ǵǴǪǦǸǴǼǮ ǭǦ ǪǶǹǩǮ ǳǫǪǶǨǫǳǮ ǵǶǴǮǭǨǴǪǮ 

 
 

3.6.4 ʆʪʧʘʜ 

 
ǊǴǧǶǮ ǵǶǦǰǸǮǰǮ (ɼʇ) /  ǕǴǪǴǧǶǹǨǦȏǦ (ʇ) ǨǴ Ǔǎ4: 

 
· ʇ: ǋǲǮǷǮǮǸǫ ǴǪ ǷǴǩǴǶǹǨǦȏǫǸǴ ǳǦ ǰǱǮǳǮǽǰǮǴǸ ǴǸǵǦǪ Ƿǫ ǵǴǨǸǴǶǳǴ ǵǶǫǷǲǫǸǦǳǮ ǭǦ ǵǫǶǮǴǪǴǸ 2000-2019 ǩǴǪǮǳǦ, ǨǶǭ ǴǷǳǴǨǦ 

ǳǦ ǦǬǹǶǮǶǦǳǮǸǫ ǵǴǪǦǸǴǼǮ ǭǦ ǦǰǸǮǨǳǴǷǸ ǪǴǷǸǦǵǳǮ ǴǪ Ǌǜǔ ǰǦǪǫ ǾǸǴ Ƿǫ ǨǶǾǮ ǷǴǩǴǶǹǨǦȏǫǸǴ (Ǌǜǔ ǊǶǮǷǱǦ). 

 
· ɼʇ: ǕǴǨǫȑǫ ǮǳǪǹǷǸǶǮǷǰǮ ǷǫǰǸǴǶǮ Ƿǫ ǨǴǨǫǪǫǳǮ ǨǴ ǵǴǸǰǦǸǫǩǴǶǮȍǦǸǦ ǮǳǪǹǷǸǶǮǷǰǮ ǸǶǫǸǲǦǳ Ǯ ǮǷǵǹǾǸǦȏǫ ǳǦ ǴǸǵǦǪǳǮ ǨǴǪǮ 

ǨǶǭ ǴǷǳǴǨǦ ǳǦ ǵǴǪǦǸǴǼǮǸǫ ǳǦ ǊǍǗ. ǕǴǪǦǸǴǼǮǸǫ Ƿǫ ǰǱǦǷǮǺǮǼǮǶǦǳǮ ǨǴ ǷǱǫǪǳǮǸǫ ǮǳǪǹǷǸǶǮǷǰǮ ǷǫǰǸǴǶǮ: ǶǦǺǮǳǮǶǦȏǫ ǳǦ 

ǦǱǰǴǻǴǱ, ǵǮǨǴ Ǯ ǷǱǦǪ, ǰǦǺǫ, ǲǱǫǽǳǮ ǵǶǴǮǭǨǴǪǮ, ǲǫǷǴ Ǯ ǬǮǨǮǳǦ, ǴǶǩǦǳǷǰǮ ǻǫǲǮǰǦǱǮǮ, ǶǦǺǮǳǫǶǮǮ ǭǦ ǳǦǺǸǦ, ǵǱǦǷǸǮǰǦ Ǯ 

ǷǲǴǱǮ, ǵǹǱǵǦ Ǯ ǻǦǶǸǮȍǦ (ǰǴǲǧǮǳǮǶǦǳǦ), ǷǦǵǹǳ Ǯ ǪǫǸǫǶǩǫǳǸǮ, ǵǶǴǮǭǨǴǪǷǸǨǴ ǳǦ ǷǰǶǴǧ, ǶǦǺǮǳǮǶǦȏǫ ǳǦ ǾǫȑǫǶ, ǶǦǷǸǮǸǫǱǳǮ 

ǲǦǷǱǦ, ǭǫǱǫǳǽǹǰ, ǴǨǴǾȍǫ Ǯ ǷǴǰǴǨǮ, ǨǮǳǴ Ǯ ǴǼǫǸ. ǐǴǶǫǱǦǼǮȍǦǸǦ ǷǴ ǵǴǪǦǸǴǼǮǸǫ ǳǦ ǊǍǗ ǧǫǾǫ ǳǦǵǶǦǨǫǳǦ ǷǴ ǰǴǶǮǷǸǫȏǫ ǳǦ 

NACE ǾǮǺǶǮǸǫ. ǈǴ ǮǷǸǴ ǨǶǫǲǫ ǧǫǾǫ ǳǦǵǶǦǨǫǳǦ ǶǫǨǮǭǮȍǦ ǳǦ ǷǫǨǰǹǵǳǮǸǫ ǨǶǫǲǫǳǷǰǮ ǷǫǶǮǮ Ǯ ǧǫǦ ǵǴǵǶǦǨǫǳǮ ǳǫǪǴǷǱǫǪ- 

ǳǴǷǸǮǸǫ ǮǪǫǳǸǮǺǮǰǹǨǦǳǮ ǨǴ ǵǶǫǸǻǴǪǳǮǴǸ BUR. 

 
ǕǶǫǵǴǶǦǰǮ ǭǦ ǮǪǳǮ ǮǳǨǫǳǸǦǶǮ: 

 
· ǈǴ ǲǴǲǫǳǸǴǨ, ǭǦ ǪǫǵǴǳǮǶǦȏǫ ǳǦ ǼǨǶǷǸ ǴǸǵǦǪ ǳǫǲǦ ǵǴǪǦǸǴǼǮ ǭǦ ǵǶǴǮǭǨǴǪǷǸǨǴ ǳǦ ǴǸǵǦǪ ǵǴ ǸǮǵ ǳǦ ǮǳǪǹǷǸǶǮȍǦ. Ǘǫ ǵǶǫ- 

ǵǴǶǦǽǹǨǦ ǭǦ ǷǱǫǪǳǮǸǫ ǮǳǨǫǳǸǦǶǮ ǪǦ Ƿǫ ǵǴǪǫǱǦǸ ǵǴǪǦǸǴǼǮǸǫ ǭǦ ǴǸǵǦǪǴǸ ǩǫǳǫǶǮǶǦǳ ǴǪ ǵǶǴǮǭǨǴǪǷǸǨǫǳǮǸǫ ǮǳǪǹǷǸǶǮǮ ǵǴ 

ǸǮǵǴǨǮ ǳǦ ǮǳǪǹǷǸǶǮȍǦ, ǭǦ ǪǦ ǲǴǬǫ ǪǦ Ƿǫ ǰǴǶǮǷǸǦǸ ǷǸǦǳǪǦǶǪǳǮǸǫ ǨǶǫǪǳǴǷǸǮ ǳǦ ǷǴǪǶǬǮǳǦǸǦ ǳǦ ǖǔƿ Ǯ ǺǴǷǮǱǳǮǴǸ ȍǦǩǱǫǶǴǪ 

ǨǴ ǮǳǪǹǷǸǶǮǷǰǮǴǸ ǴǸǵǦǪ ǭǦ ǷǵǫǼǮǺǮǽǳǮ ǸǮǵǴǨǮ ǳǦ ǮǳǪǹǷǸǶǮȍǦ (ǷǵǴǶǫǪ ǹǵǦǸǷǸǨǦǸǦ ǳǦ ǒǕǐǕ ǴǪ 2006 ǩ. ǘǴǲ 5, ǩǱ. 2, ǘǦǧǫ- 

ǱǦ 2.5).  ǔǨǦ ǸǶǫǧǦ ǪǦ Ƿǫ ǳǦǵǶǦǨǮ ǨǴ ǸǫǷǳǦ ǷǴǶǦǧǴǸǰǦ ǷǴ ǊǍǗ. 

 
· ǊǦ Ƿǫ ǨǰǱǹǽǦǸ ǵǴǪǦǸǴǼǮ ǭǦ ǷǴǭǪǦǨǦȏǫ ǸǮȏǦ ǴǪ ǵǶǫǽǮǷǸǮǸǫǱǳǮ ǷǸǦǳǮǼǮ (ǕǗǔǈ). ǈǴ ǲǴǲǫǳǸǴǨ, ǳǫǰǴǮ ǴǪ ǨǱǫǭǳǮǸǫ ǵǴǪǦǸǴ- 

ǼǮ ǭǦ ǵǶǴǼǫǳǰǦ ǳǦ ǴǨǮǫ ǫǲǮǷǮǮ ǳǫ Ƿǫ ǪǴǷǸǦǵǳǮ ǭǦ ǷǮǸǫ ǕǗǔǈ. ǍǦǸǴǦ, ǴǪ ǷǹǾǸǮǳǷǰǴ ǭǳǦǽǫȏǫ ǫ ǪǦ Ƿǫ ǵǶǴǹǽǮ ǲǴǲǫǳǸǦǱǳǦ- 

ǸǦ ǷǴǷǸǴȍǧǦ ǳǦ ǕǗǔǈ ǨǴ ǴǪǳǴǷ ǳǦ ǳǮǨǳǮǴǸ ǴǵǫǶǦǸǮǨǫǳ ǷǸǦǸǹǷ, ǸǮǵ ǳǦ ǸǶǫǸǲǦǳ, ǰǦǵǦǼǮǸǫǸ ǭǦ ǸǶǫǸǲǦǳ ǳǦ ǴǸǵǦǪǳǮ ǨǴǪǮ ǮǸǳ. 
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ʂʦʨʠʩʪʝʥʘ ʣʠʪʝʨʘʪʫʨʘ: 

FAOSTAT database (2021). Database on daily  protein  intake.  [http://faostat.fao.org/site/609/DesktopDefault .  

aspx?PageID=609#ancor] . 

 
IPCC (Intergovernmental  Panel on Climate Change) (1997) 1996 Revised IPCC Guidelines for  National Greenhouse Gas 

Inventories.  OECD. [http://www.ipcc -nggip.iges.or.jp/public/gl/invs1.html ] .  

 
IPCC (2000) Good Practice Guidance and Uncertainty  Management in National Greenhouse Gas Inventories.  Technical 

Support Unit.  [http://www.ipcc -nggip.iges.or.jp/public/gp/english/ ] . 

 
IPCC (2006) Guidelines for  National Greenhouse Gas Inventories.  [https://www.ipcc -nggip.iges.or.jp/public/2006gl/ ]  

 
State Statistical  Office  (2021) MakStat database 2005 -2019. Republic of North Macedonia (2021) Fourth National 

Communication on Climate Change: National Inventory  Report 

http://faostat.fao.org/site/609/DesktopDefault
http://www.ipcc-nggip.iges.or.jp/public/gl/invs1.html
http://www.ipcc-nggip.iges.or.jp/public/gp/english/
https://www.ipcc-nggip.iges.or.jp/public/2006gl/
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ǔǨǦ ǵǴǩǱǦǨȍǫ ǫ ǶǫǭǮǲǫ ǳǦ ǎǭǨǫǾǸǦȍǴǸ ǭǦ ǹǧǱǦǬǹǨǦȏǫ ǳǦ ǰǱǮǲǦǸǷǰǮǸǫ ǵǶǴǲǫǳǮ, ǶǦǭǨǮǫǳ ǭǦ TBUR (ǪǴǷǸǦǵǳǴ ǳǦ: 

https: / /klim atskipromeni.mk/d ata/ǔǎǋt/file/download/adf7e77db88fc604670906f8c8c1b54a9514efa0e934049, 

pdf20000000000000000000000000000000000000000000000000000000000000000000000.  (ʜʦʩʪʘʧʥʦ ʥʘ: 

https://api.klimatskip romeni.mk/data/ǔǎǋt/file/download/c86929c13f43f00f201b38ef166822904cf3568a881e997bc608 

433de987eb8f.pdf .  

 

  4 ʋʙʣʘʞʫʚʘˁʝ ʥʘ ʢʣʠʤʘʪʩʢʠʪʝ ʧʨʦʤʝʥʠ 
 
 

 

4.1 ɺʦʚʝʜ 
 

ǆǳǦǱǮǭǦǸǦ ǭǦ ǹǧǱǦǬǹǨǦȏǫ ǳǦ ǰǱǮǲǦǸǷǰǮǸǫ ǵǶǴǲǫǳǮ ǵǶǫǭǫǳǸǮǶǦǳǦ ǨǴ ǴǨǦ ǵǴǩǱǦǨȍǫ ǫ ǮǭǩǶǦǪǫǳǦ ǨǶǭ ǦǳǦǱǮǭǮǸǫ ǷǵǶǴǨǫ- 

ǪǫǳǮ ǨǴ ǶǦǲǰǮǸǫ ǳǦ ǘǶǫǸǮǴǸ ǧǮǫǳǦǱǫǳ ǦǬǹǶǮǶǦǳ ǮǭǨǫǾǸǦȍ (2020) ǭǦ ǹǧǱǦǬǹǨǦȏǫ, ǰǴȍ Ƿǫ ǳǦǪǴǨǶǭǹǨǦ Ǯ ǵǶǴǪǴǱǬǹǨǦ ǷǴ 

ǦǳǦǱǮǭǮǸǫ ǳǦ ǵǶǫǸǻǴǪǳǮǸǫ ǷǸǹǪǮǮ: ǈǸǴǶǮǴǸ ǧǮǫǳǦǱǫǳ ǦǬǹǶǮǶǦǳ ǮǭǨǫǾǸǦȍ (2018), ǘǶǫǸǮǴǸ ǳǦǼǮǴǳǦǱǫǳ ǮǭǨǫǾǸǦȍ ǭǦ ǰǱǮ- 

ǲǦǸǷǰǮ ǵǶǴǲǫǳǮ (2014), ǕǶǨǮǴǸ ǧǮǫǳǦǱǫǳ ǦǬǹǶǮǶǦǳ ǮǭǨǫǾǸǦȍ (2015) Ǯ ǕǶǨǮǽǳǮǸǫ ǳǦǼǮǴǳǦǱǳǴ ǴǵǶǫǪǫǱǫǳǮ ǵǶǮǪǴǳǫǷǮ 

(2015). ǈǴ ǲǫȈǹǨǶǫǲǫ, ǳǦǼǮǴǳǦǱǳǮǸǫ ǰǱǮǲǦǸǷǰǮ Ǯ ǫǳǫǶǩǫǸǷǰǮ ǵǴǱǮǸǮǰǮ Ƿǫ ǼǫǱǴǷǳǴ ǷǵǴǫǳǮ ǨǴ ǓǦǼǮǴǳǦǱǳǦǸǦ ǷǸǶǦǸǫǩǮȍǦ 

ǭǦ ǶǦǭǨǴȍ ǳǦ ǫǳǫǶǩǫǸǮǰǦǸǦ ǳǦ ǖǫǵǹǧǱǮǰǦ ǗǫǨǫǶǳǦ ǒǦǰǫǪǴǳǮȍǦ ǪǴ 2040 ǩǴǪǮǳǦ (2019), ǳǦǼǶǸ ǨǫǶǭǮȍǦǸǦ ǳǦ ǓǦǼǮǴǳǦǱǳǮǴǸ 

ǵǱǦǳ ǭǦ ǫǳǫǶǩǮȍǦ Ǯ ǰǱǮǲǦ ð ǓǕǋǐ (2020) Ǯ ǊǴǱǩǴǶǴǽǳǦǸǦ ǷǸǶǦǸǫǩǮȍǦ ǭǦ ǰǱǮǲǦǸǷǰǮ ǵǶǴǲǫǳǮ (2020) ǧǫǦ ǭǦǨǶǾǫǳǮ Ǯ ǧǫǾǫ 

ǶǦǭǨǮǫǳ ǎǭǨǫǾǸǦȍǴǸ ǭǦ ǹǧǱǦǬǹǨǦȏǫ ǳǦ ǰǱǮǲǦǸǷǰǮǸǫ ǵǶǴǲǫǳǮ ǭǦ ǝǫǸǨǶǸǮǴǸ ǳǦǼǮǴǳǦǱǫǳ ǮǭǨǫǾǸǦȍ (2022 ǩǴǪǮǳǦ). 

 
ǖǫǵǹǧǱǮǰǦ ǗǫǨǫǶǳǦ ǒǦǰǫǪǴǳǮȍǦ (ǒǦǰǫǪǴǳǮȍǦ), ǰǴȍǦ ʥʝ ʝ ʧʦʪʧʠʩʥʠʢ ʥʘ ɸʥʝʢʩ I ǳǦ ǖǦǲǰǴǨǳǦǸǦ ǰǴǳǨǫǳǼǮȍǦ ǳǦ ǔǧǫǪǮǳǫ- 

ǸǮǸǫ ǳǦǼǮǮ ǭǦ ǰǱǮǲǦǸǷǰǮ ǵǶǴǲǫǳǮ (UNFCCC), ǩǴ ǶǦǸǮǺǮǰǹǨǦǾǫ ǕǦǶǮǷǰǮǴǸ ǪǴǩǴǨǴǶ ǨǴ ȍǦǳǹǦǶǮ 2018 ǩǴǪǮǳǦ, ǷǴ ǷǱǫǪǳǮǴǨ 

ǵǶǮǪǴǳǫǷ ǨǴ ǩǱǴǧǦǱǳǮǸǫ ǳǦǵǴǶǮ ǭǦ ǳǦǲǦǱǹǨǦȏǫ ǳǦ ǫǲǮǷǮǮǸǫ ǳǦ ǷǸǦǰǱǫǳǮǽǰǮ ǩǦǷǴǨǮ (ǒǦǰǫǪǴǳǷǰǮ ǓǔǕ): ăǊǦ Ƿǫ ǳǦǲǦǱǦǸ 

ǫǲǮǷǮǮǸǫ ǳǦ CO2 ʦʜ ʩʦʛʦʨʫʚʘˁʝʪʦ ʥʘ ʬʦʩʠʣʥʠʪʝ ʛʦʨʠʚʘ ʟʘ 30%, ǴǪǳǴǷǳǴ ǭǦ 36% ʥʘ ʧʦʚʠʩʦʢʦ ʥʠʚʦ ʥʘ ʘʤʙʠʮʠʠ, ʜʦ 

2030 ʛʦʜʠʥʘ ǨǴ ǷǵǴǶǫǪǧǦ ǷǴ ǨǴǴǧǮǽǦǫǳǴǸǴ ǷǼǫǳǦǶǮǴ (BAU). 

 
ǚǴǰǹǷǴǸ ǳǦ ǲǦǰǫǪǴǳǷǰǮǴǸ ǓǔǕ ǫ ǷǸǦǨǫǳ ǳǦ ǹǧǱǦǬǹǨǦȏǫǸǴ ǳǦ ǰǱǮǲǦǸǷǰǮǸǫ ǵǶǴǲǫǳǮ, ǴǪǳǴǷǳǴ ǳǦ ǵǴǱǮǸǮǰǮǸǫ Ǯ ǲǫǶǰǮǸǫ 

ǰǴǮ ǨǴǪǦǸ ǰǴǳ ǳǦǲǦǱǹǨǦȏǫ ǳǦ ǫǲǮǷǮǮǸǫ ǳǦ ǷǸǦǰǱǫǳǮǽǰǮ ǩǦǷǴǨǮ, Ǧ ǴǷǴǧǫǳǴ ǳǦ ǫǲǮǷǮǮǸǫ ǳǦ CO2 ǴǪ ǷǴǩǴǶǹǨǦȏǫǸǴ ǳǦ 

ǺǴǷǮǱǳǮǸǫ ǩǴǶǮǨǦ ǾǸǴ ǵǴǰǶǮǨǦ ǶǫǽǮǷǮ 80% ǴǪ ǨǰǹǵǳǮǸǫ ǫǲǮǷǮǮ ǳǦ ǷǸǦǰǱǫǳǮǽǰǮ ǩǦǷǴǨǮ ǨǴ ǭǫǲȍǦǸǦ. ǗǱǫǪǳǮǨǫ ǷǫǰǸǴǶǮ 

ǮǲǦǦǸ ǪǴǲǮǳǦǳǸǳǴ ǹǽǫǷǸǨǴ: ǷǳǦǧǪǹǨǦȏǫ ǷǴ ǫǳǫǶǩǮȍǦ, ǭǩǶǦǪǮ Ǯ ǸǶǦǳǷǵǴǶǸ. ǖǦǳǱǮǨǮǸǫ ǷǫǰǸǴǶǮ Ǯ ǵǶǮǱǦǩǴǪǹǨǦȏǫǸǴ ǰǴǳ 

ǰǱǮǲǦǸǷǰǮǸǫ ǵǶǴǲǫǳǮ ȑǫ ǧǮǪǦǸ ǵǶǫǪǲǫǸ ǳǦ ǵǴǪǫǸǦǱǳǦ ǦǳǦǱǮǭǦ ǨǴ ǮǪǳǮǸǫ ǵǴǪǳǫǷǴǼǮ ǳǦ ǓǔǕ. 

 
ǍǫǲȍǦǸǦ ǫ ǨǴ ǵǶǴǼǫǷ ǳǦ ǵǶǫǲǮǳǹǨǦȏǫ ǰǴǳ ǭǦǰǴǳǴǪǦǨǳǦ Ǯ ǶǫǩǹǱǦǸǴǶǳǦ ǶǦǲǰǦ ǰǴȍǦ ȑǫ ǧǮǪǫ ǮǳǺǴǶǲǮǶǦǳǦ ǴǪ ǖǦǲǰǦǸǦ ǭǦ 

ǰǱǮǲǦ Ǯ ǫǳǫǶǩǮȍǦ ǳǦ ǋǨǶǴǵǷǰǦǸǦ ǹǳǮȍǦ ǭǦ 2030 ǩǴǪǮǳǦ. ǃǫ ǸǶǫǧǦ ǪǦ ǪǴǳǫǷǫ ʉʪʨʘʪʝʛʠʿʘ ʟʘ ʜʦʣʛʦʨʦʯʥʘ ʘʢʮʠʿʘ ʟʘ ʢʣʠ- 

ʤʘʪʘ ʠ ɿʘʢʦʥ ʟʘ ʢʣʠʤʘʪʩʢʘ ʘʢʮʠʿʘ. ǔǨǦǦ ǮǳǮǼǮȍǦǸǮǨǦ ǫ ǺǮǳǦǳǷǮǶǦǳǦ ǴǪ ǵǶǴǫǰǸ ǳǦǷǱǴǨǫǳ ăǍǦǰǴǳ Ǯ ǷǸǶǦǸǫǩǮȍǦ ǭǦ ǰǱǮ- 

ǲǦǸǷǰǮ ǵǶǴǲǫǳǮò, ǰǴȍ ǫ ǵǶǴǩǶǦǲǮǶǦǳ ǨǴ ǶǦǲǰǮǸǫ ǳǦ ǲǫǻǦǳǮǭǲǴǸ ǭǦ ǺǮǳǦǳǷǮǶǦȏǫ ǳǦ ǎǳǷǸǶǹǲǫǳǸǴǸ ǭǦ ǵǶǫǸǵǶǮǷǸǦǵǳǦ 

ǵǴǲǴǾ ǳǦ ǋǙ (ǎǕǆ II).  

 
ǜǫǱǸǦ ǭǦ ǹǧǱǦǬǹǨǦȏǫ ǳǦ ǰǱǮǲǦǸǷǰǮǸǫ ǵǶǴǲǫǳǮ ǨǴ ǒǦǰǫǪǴǳǮȍǦ ǫ ǮǭǶǦǭǫǳǦ ǰǦǰǴ ǳǦǲǦǱǹǨǦȏǫ ǳǦ ǫǲǮǷǮǮǸǫ ǳǦ ǷǸǦǰǱǫ- 

ǳǮǽǰǮ ǩǦǷǴǨǮ Ǯ ǳǦǲǦǱǹǨǦȏǫ ǳǦ ǳǫǸǴ ǫǲǮǷǮǮǸǫ ǳǦ ǷǸǦǰǱǫǳǮǽǰǮ ǩǦǷǴǨǮ. ǖǦǭǱǮǰǦǸǦ ǫ ǨǴ ǸǴǦ ǾǸǴ ǷǫǰǸǴǶǴǸ ǭǦ ǾǹǲǦǶǷǸǨǴ Ǯ 

ǪǶǹǩǦ ǳǦǲǫǳǦ ǳǦ ǭǫǲȍǮǾǸǫǸǴ ǫ ǨǰǱǹǽǫǳ ǨǴ ǳǫǸǴ ǫǲǮǷǮǮǸǫ ǳǦ ǷǸǦǰǱǫǳǮǽǰǮ ǩǦǷǴǨǮ. ǜǫǱǮǸǫ ǭǦ 2050 ǩǴǪǮǳǦ Ƿǫ ǮǭǶǦǭǫǳǮ ǨǴ 

ǴǪǳǴǷ ǳǦ 1990 ǩǴǪǮǳǦ, ǰǦǰǴ ǴǷǳǴǨǳǦ ǩǴǪǮǳǦ Ǯ Ƿǫ: 

 
· ʅʘʤʘʣʫʚʘˁʝ ʥʘ ʝʤʠʩʠʠʪʝ ʥʘ ʩʪʘʢʣʝʥʠʯʢʠ ʛʘʩʦʚʠ ʟʘ 53%. 

 
· ʅʘʤʘʣʫʚʘˁʝ ʥʘ ʥʝʪʦ ʝʤʠʩʠʠʪʝ ʥʘ ʩʪʘʢʣʝʥʠʯʢʠ ʛʘʩʦʚʠ ʟʘ 82% 

 
ǕǦǸǴǰǦǭǴǸ ǭǦ ǮǲǵǱǫǲǫǳǸǦǼǮȍǦ ǳǦ ǓǔǕ 2020-2030 ǩǴǪǮǳǦ, ǴǧȍǦǨǫǳ ǨǴ ǳǴǫǲǨǶǮ 2021 ǩǴǪǮǳǦ, ǴǧǫǭǧǫǪǹǨǦ ǳǦǷǴǰǮ ǷǴ 

ǰǴǳǰǶǫǸǳǮ ǦǰǸǮǨǳǴǷǸǮ ǭǦ ǹǧǱǦǬǹǨǦȏǫ Ǯ ǵǴǸǶǫǧǮ ǭǦ ǺǮǳǦǳǷǮǶǦȏǫ ǭǦ ǪǦ Ƿǫ ǵǴǷǸǮǩǳǦǸ ǸǶǦǳǷǺǴǶǲǦǼǮǷǰǮǸǫ ǵǶǴǲǫǳǮ 

ǵǶǫǪǨǮǪǫǳǮ ǷǴ ǓǔǕ, ǾǸǴ ǷǱǹǬǫǾǫ ǰǦǰǴ ǴǷǳǴǨǦ ǭǦ ǶǦǭǨǴȍ ǳǦ ǷǫǰǸǴǶǷǰǮǸǫ ǵǶǴǫǰǼǮǮ. ǍǦ ǪǦ Ƿǫ ǵǶǴǼǫǳǮ ǵǴǸǫǳǼǮȍǦǱǴǸ ǭǦ 

ǹǧǱǦǬǹǨǦȏǫ ǳǦ ǴǪǶǫǪǫǳǮ ǲǫǶǰǮ Ǯ ǵǴǱǮǸǮǰǮ, ǲǴǪǫǱǮǶǦǳǮ Ƿǫ ǷǮǸǫ ǷǫǰǸǴǶǮ ǵǶǮǭǳǦǸǮ ǴǪ ǲǫǸǴǪǴǱǴǩǮȍǦǸǦ ǳǦ ǒǫȈǹǨǱǦ- 

ǪǮǳǮǴǸ ǵǦǳǫǱ ǭǦ ǰǱǮǲǦǸǷǰǮ ǵǶǴǲǫǳǮ (ǒǕǐǕ): ǫǳǫǶǩǮȍǦ, ǮǳǪǹǷǸǶǮǷǰǮ ǵǶǴǼǫǷǮ Ǯ ǹǵǴǸǶǫǧǦ ǳǦ ǵǶǴǮǭǨǴǪǮ, ǭǫǲȍǴǪǫǱǷǸǨǴ, 

ǾǹǲǦǶǷǸǨǴ Ǯ ǪǶǹǩǦ ǳǦǲǫǳǦ ǳǦ ǭǫǲȍǮǾǸǫ Ǯ ǴǸǵǦǪ. 

 
ǗǼǫǳǦǶǮȍǦǸǦ ǧǫǦ ǪǴǵǴǱǳǫǸǮ ǷǴ ǷǴǼǮǴ-ǫǰǴǳǴǲǷǰǮ ǮǷǸǶǦǬǹǨǦȏǦ Ǯ ǷǴ ǪǴǵǴǱǳǮǸǫǱǳǮ ǷǸǹǪǮǮ ǳǦ ǷǱǹǽǦȍ ǰǴǮ ǩǴ ǴǪǶǦǭǹǨǦǦǸ 

ǵǴǸǫǳǼǮȍǦǱǴǸ ǭǦ ǹǧǱǦǬǹǨǦȏǫ ǳǦ ǦǰǸǮǨǳǴǷǸǮǸǫ ǵǴǸǸǮǰǳǦǸǮ ǴǪ ǵǶǮǨǦǸǳǮǴǸ ǷǫǰǸǴǶ (ǮǳǪǹǷǸǶǮȍǦǸǦ). ǒǴǪǫǱǮǶǦȏǫǸǴ Ǯ ǦǳǦ- 

https://klimatskipromeni.mk/data/rest/file/download/adf7e77db88fc604670906f8c8c1b54a9514efa0e95e4a893b4981b2c8300449.pdf
https://api.klimatskipromeni.mk/data/rest/file/download/c86929c13f43f00f201b38ef166822904cf3568a881e997bc608433de987eb8f.pdf
https://api.klimatskipromeni.mk/data/rest/file/download/c86929c13f43f00f201b38ef166822904cf3568a881e997bc608433de987eb8f.pdf
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ǱǮǭǦǸǦ Ƿǫ ǧǦǭǮǶǦǦǸ ǳǦ ǪǨǫ ǷǼǫǳǦǶǮȍǦ ǭǦ ǵǫǶǮǴǪǴǸ ǴǪ 2013 ǪǴ 2050 ǩǴǪǮǳǦ: 

 
· ʆʩʥʦʚʥʦ ʩʮʝʥʘʨʠʦ (ʉʮʝʥʘʨʠʦ ʙʝʟ ʤʝʨʢʠ ï WOM): ǸǴǦ ǳǫ ǵǶǫǪǨǮǪǹǨǦ ǩǴǱǫǲǮ ǵǶǴǲǫǳǮ ǨǴ ǸǫǻǳǴǱǴǩǮȍǦǸǦ, ǫǰǴǳǴ- 

ǲǮȍǦǸǦ ǮǱǮ ǵǴǱǮǸǮǰǮǸǫ ǸǦǰǦ ǾǸǴ ǲǴǬǫ ǪǦ Ƿǫ ǴǽǫǰǹǨǦ ǳǴǶǲǦǱǳǮǸǫ ǴǰǴǱǳǴǷǸǮ ǪǦ ǴǷǸǦǳǦǸ ǳǫǵǶǴǲǫǳǫǸǮ. 

 
· ʉʮʝʥʘʨʠʦ ʟʘ ʫʙʣʘʞʫʚʘˁʝ (ʉʮʝʥʘʨʠʦ ʩʦ ʜʦʧʦʣʥʠʪʝʣʥʠ ʤʝʨʢʠ ï WAM): ǩǮ ǨǰǱǹǽǹǨǦ ǮǷǸǮǸǫ ǲǫǶǰǮ ǴǪ ǷǼǫǳǦǶǮǴǸǴ 

WEM, ǳǴ ǷǴ ǶǦǭǱǮǽǳǮ ǳǮǨǴǦ ǳǦ ǵǫǳǫǸǶǦǼǮȍǦ ǾǸǴ ǪǴǨǫǪǹǨǦ ǪǴ ǵǴǩǴǱǫǲǴ ǳǦǲǦǱǹǨǦȏǫ ǳǦ ǫǲǮǷǮǮǸǫ ǳǦ ǷǸǦǰǱǫǳǮǽǰǮ 

ǩǦǷǴǨǮ. 

 

4.2 ʉʝʢʪʦʨʩʢʠ ʧʨʦʝʢʮʠʠ ʠ ʤʝʨʢʠ 

ǍǫǲǦȍȑǮ ǩǮ ǵǶǫǪǨǮǪ ǷǮǸǫ ǳǦǼǮǴǳǦǱǳǮ ǷǸǶǦǸǫǾǰǮ Ǯ ǵǱǦǳǷǰǮ ǪǴǰǹǲǫǳǸǮ, ǧǫǦ ǵǴǸǨǶǪǫǳǮ 65 ǵǴǱǮǸǮǰǮ Ǯ ǲǫǶǰǮ ǭǦ ǹǧǱǦǬǹ- 

ǨǦȏǫ (Ǖǎǒ) ǴǪ ǰǴǮ: 

 
· 32 ǲǫǶǰǮ ǨǴ ǫǳǫǶǩǫǸǷǰǮǴǸ ǷǫǰǸǴǶ, 

 
· ǫǪǳǦ ǲǫǶǰǦ ǨǴ IPPU, 

 
· ǵǫǸ ǲǫǶǰǮ ǨǴ ǷǫǰǸǴǶǴǸ ǭǦ ǴǸǵǦǪ, 

 
· 11 ǲǫǶǰǮ ǨǴ ǷǫǰǸǴǶǴǸ ǭǦ ǭǫǲȍǴǪǫǱǷǸǨǴ, ǾǹǲǦǶǷǸǨǴ Ǯ ǪǶǹǩǦ ǳǦǲǫǳǦ ǳǦ ǭǫǲȍǮǾǸǫ, Ǯ 

 
· 16 ǪǴǵǴǱǳǮǸǫǱǳǮ Ǖǎǒ ǰǴǮ Ƿǫ ǴǨǴǭǲǴǬǹǨǦǽǮ ǳǦ ǦǰǼǮǮ ǭǦ ǹǧǱǦǬǹǨǦȏǫ. 

 
ǗǫǰǴȍǦ ǴǪ ǴǨǮǫ ǲǫǶǰǮ ǫ ǵǶǫǸǷǸǦǨǫǳǦ ǷǴ ǵǴǷǫǧǳǦ ǸǦǧǫǱǦ ǰǴȍǦ ǩǮ ǷǴǪǶǬǮ ǷǮǸǫ ǵǴǸǶǫǧǳǮ ǮǳǺǴǶǲǦǼǮǮ, ǳǦǵǶǫǪǴǰǴǸ ǳǦ 

ǮǲǵǱǫǲǫǳǸǦǼǮȍǦǸǦ (ǨǶǫǲǫǳǷǰǦ ǶǦǲǰǦ, ǴǽǫǰǹǨǦǳǮ ǶǫǭǹǱǸǦǸǮ Ǯ ǸǶǴǾǴǼǮ, ǷǹǧȍǫǰǸ ǾǸǴ ǩǴ ǷǵǶǴǨǫǪǹǨǦ), ǰǦǰǴ Ǯ ǮǳǪǮǰǦǸǴǶǮ 

ǭǦ ǳǦǵǶǫǪǴǰ. ǈǴ ǷǫǰǸǴǶǴǸ ǫǳǫǶǩǫǸǮǰǦ, ǴǪǶǫǪǫǳǮ ǲǫǶǰǮ Ƿǫ ǪǫǺǮǳǮǶǦǳǮ ǸǶǮ ǶǦǭǱǮǽǳǮ ǵǦǸǫǰǮ ǳǦ ǮǲǵǱǫǲǫǳǸǦǼǮȍǦ ǰǴǮ ǴǪ- 

ǩǴǨǦǶǦǦǸ ǳǦ ǶǦǭǱǮǽǳǴ ǷǼǫǳǦǶǮǴ. ǋǺǫǰǸǴǸ ǴǪ ǲǫǶǰǮǸǫ ǭǦ ǹǧǱǦǬǹǨǦȏǫ ǨǴ ǴǪǳǴǷ ǳǦ ǭǦǾǸǫǪǦǸǦ ǳǦ ǫǳǫǶǩǮȍǦ, ǳǦǲǦǱǹǨǦȏǫǸǴ 

ǳǦ ǫǲǮǷǮǮǸǫ Ǯ ǸǶǴǾǴǼǮǸǫ Ƿǫ ǵǶǫǸǷǸǦǨǫǳǮ ǨǴ ǴǪǳǴǷ ǳǦ ǷǼǫǳǦǶǮǴǸǴ WOM. 

 
ǍǦ ǷǫǰǴȍ ǷǫǰǸǴǶ ǵǴǫǪǮǳǫǽǳǴ (ǋǳǫǶǩǫǸǮǰǦ, IPPU, ǷǫǰǸǴǶǴǸ ǭǦ ǭǫǲȍǴǪǫǱǷǸǨǴ, ǾǹǲǦǶǷǸǨǴ Ǯ ǪǶǹǩǦ ǳǦǲǫǳǦ ǳǦ ǭǫǲȍǮǾǸǫ Ǯ 

ǴǸǵǦǪ), Ǯ ǭǦ ǷǫǰǴȍǦ ǲǫǶǰǦ/ǵǴǱǮǸǮǰǦ ǾǸǴ ǫ ǪǫǱ ǴǪ ǴǨǦ ǷǼǫǳǦǶǮǴ, ǪǦǪǫǳ ǫ ǸǦǧǫǱǦǶǫǳ ǵǶǮǰǦǭ ǷǴ ǷǱǫǪǳǮǸǫ ǮǳǺǴǶǲǦǼǮǮ: 

ǳǦǪǱǫǬǳǮǸǫ ǷǹǧȍǫǰǸǮ ǭǦ ǳǮǨǳǦ ǶǫǦǱǮǭǦǼǮȍǦ, ǵǴǸǶǫǧǳǮǸǫ ǮǳǨǫǷǸǮǼǮǮ, ǮǭǨǴǶǴǸ ǳǦ ǺǮǳǦǳǷǮǶǦȏǫ Ǯ ǮǳǪǮǰǦǸǮǨǳǴ ǳǦǲǦǱǹ- 

ǨǦȏǫ ǳǦ ǫǲǮǷǮǮǸǫ (Gg CO2 ðeq). ǖǫǭǹǱǸǦǸǮǸǫ ǴǪ ǷǼǫǳǦǶǮǴǸǴ ǭǦ ǹǧǱǦǬǹǨǦȏǫ ǳǦȍǵǶǨǮǳ Ƿǫ ǵǶǮǰǦǬǦǳǮ ǵǴǷǫǧǳǴ ǭǦ ǷǫǰǴȍ 

ǷǫǰǸǴǶ (ǵǴǶǦǪǮ ǷǵǫǼǮǺǮǽǳǴǷǸǦ ǳǦ ǷǫǰǴȍ ǴǪ ǷǫǰǸǴǶǮǸǫ), Ǧ ǳǦ ǰǶǦȍǴǸ Ƿǫ ǪǴǧǮǨǦǦǸ ǭǧǮǶǳǮǸǫ ǶǫǭǹǱǸǦǸǮ. 

 

4.2.1 ɽʥʝʨʛʝʪʩʢʠʦʪ ʩʝʢʪʦʨ 

4.2.1.1 ʆʩʥʦʚʥʦ ʩʮʝʥʘʨʠʦ ʚʦ ʝʥʝʨʛʝʪʩʢʠʦʪ ʩʝʢʪʦʨ 

 
ǐǦǰǴ ǵǴǪǪǶǾǰǦ Ǯ ǵǴǲǴǾ ǨǴ ǵǶǫǪǨǮǪǹǨǦȏǫǸǴ ǳǦ ǵǴǧǦǶǹǨǦǽǰǦǸǦ ǳǦ ǫǳǫǶǩǮȍǦ ǨǴ ǵǫǶǮǴǪǴǸ ǪǴ 2050 ǩǴǪǮǳǦ, MARKAL ǰǴ- 

ǶǮǷǸǮ ǵǶǴǩǶǦǲǷǰǮ ǵǦǰǫǸ (MARKet ALlocation).  MARKAL ǫ ǰǴǲǵǱǫǰǷǫǳ ǲǴǪǫǱ ǭǦ ǵǱǦǳǮǶǦȏǫ ǳǦ ǶǦǭǨǴȍǴǸ ǳǦ ǷǫǨǰǹǵǳǮǴǸ 

ǫǳǫǶǩǫǸǷǰǮ ǷǫǰǸǴǶ ǳǦ ǱǴǰǦǱǳǴ, ǳǦǼǮǴǳǦǱǳǴ Ǯ/ǮǱǮ ǶǫǩǮǴǳǦǱǳǴ ǳǮǨǴ. 

 
ǕǶǴǫǰǼǮǮǸǫ ǳǦ ǵǴǧǦǶǹǨǦǽǰǦǸǦ ǳǦ ǫǳǫǶǩǮȍǦ ǭǦ ǴǷǳǴǨǳǴǸǴ ǷǼǫǳǦǶǮǴ ǨǴ ǶǦǭǩǱǫǪǹǨǦǳǮǴǸ ǻǴǶǮǭǴǳǸ ǳǦ ǵǱǦǳǮǶǦȏǫ (2011 

ð 2050) Ƿǫ ǭǦǷǳǴǨǦǦǸ ǳǦ ǫǩǭǴǩǫǳǮǸǫ ǫǰǴǳǴǲǷǰǮ Ǯ ǪǫǲǴǩǶǦǺǷǰǮ ǵǶǴǫǰǼǮǮ (ǪǨǮǩǦǸǫǱǮ) Ǯ ǵǶǫǸǵǴǷǸǦǨǰǮ ǨǴ ǴǪǳǴǷ ǳǦ ǽǹǨǷǸ- 

ǨǮǸǫǱǳǴǷǸǦ ǳǦ ǷǫǰǴȍǦ ǵǴǧǦǶǹǨǦǽǰǦ ǳǦ ǹǷǱǹǩǦ ǳǦ ǵǶǴǲǫǳǮǸǫ ǨǴ ǵǶǫǸǵǴǷǸǦǨǫǳǮǴǸ ǪǨǮǩǦǸǫǱ. ǒǴǪǫǱǴǸ ǲǴǶǦ ǪǦ ǩǮ ǭǦǪǴǨǴǱǮ 

ǴǨǮǫ ǧǦǶǦȏǦ ǨǴ ǷǫǰǴȍ ǵǫǶǮǴǪ, ǷǴ ǰǴǶǮǷǸǫȏǫ ǳǦ ǵǴǷǸǴǫǽǰǮǴǸ ǰǦǵǦǼǮǸǫǸ Ǯ/ǮǱǮ ǷǴ ǮǲǵǱǫǲǫǳǸǮǶǦȏǫ ǳǦ ǳǴǨ ǰǦǵǦǼǮǸǫǸ ǭǦ 

ǸǫǻǳǴǱǴǩǮǮ ǭǦ ǰǶǦȍǳǦ ǹǵǴǸǶǫǧǦ. 

 
ǔǵǾǸǴ ǭǫǲǫǳǴ, ǵǴǨǫȑǫǸǴ ǴǪ ǵǶǫǸǵǴǷǸǦǨǰǮǸǫ ǨǴ ǫǳǫǶǩǫǸǷǰǮǴǸ ǷǫǰǸǴǶ Ƿǫ ǭǦǷǳǴǨǦǦǸ ǳǦ ǦǬǹǶǮǶǦǳǦǸǦ ǨǫǶǭǮȍǦ ǳǦ ǗǸǶǦǸǫ- 

ǩǮȍǦǸǦ ǭǦ ǶǦǭǨǴȍ ǳǦ ǫǳǫǶǩǫǸǮǰǦǸǦ ǪǴ 2040 ǩǴǪǮǳǦ. ǘǮǫ ǨǰǱǹǽǹǨǦǦǸ ǵǶǴǫǰǼǮǮ ǳǦ: 

 
· ǇǊǕ, ǵǶǴǷǫǽǳǦ ǷǸǦǵǰǦ ǳǦ ǶǦǷǸ ǴǪ 3,8% 

 
· ǓǦǷǫǱǫǳǮǫ, ǵǦǪ ǭǦ 0,25% 

 
· ǜǫǳǮ ǳǦ ǪǴǲǦǾǳǮǸǫ ǩǴǶǮǨǦ ǭǦ ǵǫǶǮǴǪǴǸ 2012-2020 ǩǴǪǮǳǦ (ǖǫǩǹǱǦǸǴǶǳǦ ǰǴǲǮǷǮȍǦ ǭǦ ǫǳǫǶǩǫǸǮǰǦ) 
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70 

 

 

· ǜǫǳǮ ǳǦ ǩǴǶǮǨǴǸǴ ð ǩǦǷ, ȍǦǩǱǫǳ, ǳǦǺǸǦ (ǗǨǫǸǷǰǮ ǫǳǫǶǩǫǸǷǰǮ ǮǭǩǱǫǪǮ (WEO) 2017-2021) 

 
· CO2 (ǗǸǹǪǮȍǦ ǳǦ ǙǓǊǕ ǭǦ ǪǦǳǴǰǴǸ ǳǦ CO2 ǨǴ ǗǫǨǫǶǳǦ ǒǦǰǫǪǴǳǮȍǦ 2021 Ǯ WEO 2017-2021) 

 
· ǙǨǴǭǳǦ ǼǫǳǦ ǳǦ ǫǱǫǰǸǶǮǽǳǦǸǦ ǫǳǫǶǩǮȍǦ ǭǦ ǵǫǶǮǴǪǴǸ 2012-2021 ǩǴǪǮǳǦ (HUPX) 

 
ǍǦ ǪǦ Ƿǫ ǵǶǴǼǫǳǮ ǨǱǮȍǦǳǮǫǸǴ ǳǦ ǶǦǭǱǮǽǳǮǸǫ ǵǴǱǮǸǮǰǮ Ǯ ǵǶǴǩǶǦǲǮ ǭǦ ǹǧǱǦǬǹǨǦȏǫ ǳǦ ǰǱǮǲǦǸǷǰǮǸǫ ǵǶǴǲǫǳǮ ǨǶǭ ǫǨǴǱǹ- 

ǼǮȍǦǸǦ ǳǦ ǫǳǫǶǩǫǸǷǰǮǴǸ ǷǮǷǸǫǲ, ǧǫǾǫ ǶǦǭǨǮǫǳǴ ǔǷǳǴǨǳǴ ǷǼǫǳǦǶǮǴ, ǭǫǲǦȍȑǮ ǩǮ ǵǶǫǪǨǮǪ ǷǵǫǼǮǺǮǽǳǮǸǫ ǰǦǶǦǰǸǫǶǮǷǸǮǰǮ 

ǳǦ ǳǦǼǮǴǳǦǱǳǮǴǸ ǫǳǫǶǩǫǸǷǰǮ ǷǮǷǸǫǲ, ǰǦǰǴ ǾǸǴ Ƿǫ ǵǴǷǸǴǫǽǰǮǸǫ ǸǫǻǳǴǱǴǾǰǮ ǮǳǨǫǳǸǦǶǮ, ǷǮǸǫ ǲǴǬǳǮ ǳǴǨǮ ǸǫǻǳǴǱǴǾǰǮ 

ǴǵǼǮǮ, ǪǴǷǸǦǵǳǴǷǸǦ ǳǦ ǶǫǷǹǶǷǮǸǫ Ǯ ǴǵǼǮǮ ǭǦ ǹǨǴǭ Ǯ ǰǶǦǸǰǴǶǴǽǳǮ ǮǳǸǫǶǨǫǳǼǮǮ ǨǴ ǵǴǱǮǸǮǰǦǸǦ. ǍǦ ǸǦǦ ǼǫǱ ǧǫǦ ǮǷǰǴǶǮǷ- 

ǸǫǳǮ ǷǮǸǫ ǪǴǷǸǦǵǳǮ ǳǦǼǮǴǳǦǱǳǮ ǮǭǨǴǶǮ ǳǦ ǵǴǪǦǸǴǼǮ (ǊǶǬǦǨǫǳ ǭǦǨǴǪ ǭǦ ǷǸǦǸǮǷǸǮǰǦ, ǳǦǼǮǴǳǦǱǳǮ ǫǳǫǶǩǫǸǷǰǮ ǧǮǱǦǳǷǮ 

ǮǸǳ.) ǰǦǰǴ Ǯ ǳǫǰǴǮ ǲǫȈǹǳǦǶǴǪǳǮ ǧǦǭǮ ǳǦ ǵǴǪǦǸǴǼǮ (ǳǦ ǵǶ. ǒǫȈǹǳǦǶǴǪǳǦ ǦǩǫǳǼǮȍǦ ǭǦ ǫǳǫǶǩǫǸǮǰǦ). ǐǱǹǽǳǮǸǫ ǵǴǰǦǭǦǸǫǱǮ ǭǦ 

ǴǷǳǴǨǳǴǸǴ ǷǼǫǳǦǶǮǴ Ƿǫ ǵǶǮǰǦǬǦǳǮ ǨǴ ǘǦǧǫǱǦ 4 1 .  

 
ʊʘʙʝʣʘ 4-1. ʂʣʫʯʥʠ ʧʦʢʘʟʘʪʝʣʠ ʟʘ ʦʩʥʦʚʥʦʪʦ ʩʮʝʥʘʨʠʦ ʟʘ ʝʥʝʨʛʝʪʠʢʘ 

 

 
 

ʀʥʜʠʢʘʪʦʨ 

 
 

2011 

 
 

2032 

 
 

2050 

 
ɻʦʜʠʰʥʘ 
ʩʪʘʧʢʘ ʥʘ 
ʨʘʩʪ 2011 - 
2032 (%) 

 
ɻʦʜʠʰʥʘ 
ʩʪʘʧʢʘ ʥʘ 
ʨʘʩʪ 2011 - 
2050 (%) 

 
 

ɺʢʫʧʝʥ ʨʘʩʪ 
2011 - 2032 
ʛʦʜʠʥʘ (%) 

 
 

ɺʢʫʧʝʥ ʨʘʩʪ 
2011 - 2050 

(%) 

ǚǮǳǦǱǳǦ 
ǵǴǸǶǴǾǹǨǦǽǰǦ ǳǦ 
ǫǳǫǶǩǮȍǦ (ktoe)  

 
1.863 

 
2.758 

 
3.754 

 
1,89% 

 
1,81% 

 
48% 

 
102% 

ǐǦǵǦǼǮǸǫǸ ǳǦ 
ǫǱǫǰǸǶǦǳǦ (MW) 

1.838 2.687 2.875 1,82% 1,15% 46% 56% 

ǕǶǴǮǭǨǴǪǷǸǨǴ Ǯ 
ǹǨǴǭ ǳǦ ǫǱǫǰǸǶǮǽǳǦ 
ǫǳǫǶǩǮȍǦ (GWh) 

 
8.870 

 
11.945 

 
14.980 

 
1,43% 

 
1,35% 

 
35% 

 
69% 

ǕǶǮǲǦǶǳǴ 
ǷǳǦǧǪǹǨǦȏǫ ǷǴ 
ǫǳǫǶǩǮȍǦ (ktoe)  

 
3.008 

 
4.381 

 
5.252 

 
1,81% 

 
1,44% 

 
46% 

 
75% 

 

ǋǲǮǷǮǮ ǳǦ CO2 (kt)  
 

9.481 
 

14.118 
 

14.166 
 

1,91% 
 

1,03% 
 

49% 
 

49% 

 

ʆʜ ʘʥʘʣʠʟʘʪʘ ʩʝ ʟʘʙʝʣʝʞʘʥʠ ʩʣʝʜʥʠʪʝ ʨʝʟʫʣʪʘʪʠ: 

 
ǍǩǴǱǫǲǹǨǦȏǫǸǴ ǳǦ ǵǴǧǦǶǹǨǦǽǰǦǸǦ ǭǦ ǰǴǶǮǷǳǦ ǫǳǫǶǩǮȍǦ Ǯ ǳǫǪǴǷǸǦǸǴǰǴǸ ǳǦ ǮǳǨǫǷǸǮǼǮǮ ǨǴ ǫǳǫǶǩǫǸǷǰǦ ǫǺǮǰǦǷǳǴǷǸ ǪǴǨǫǪǹǨǦ 

ǪǴ ǭǩǴǱǫǲǹǨǦȏǫ ǳǦ ǺǮǳǦǱǳǦǸǦ ǵǴǸǶǴǾǹǨǦǽǰǦ ǳǦ ǫǳǫǶǩǮȍǦ, ǰǴȍǦǾǸǴ ǨǴ ǦǳǦǱǮǭǮǶǦǳǮǴǸ ǵǫǶǮǴǪ ǮǲǦ ǶǦǷǸǫǽǰǦ ǷǸǦǵǰǦ ǴǪ 2,4% 

ǩǴǪǮǾǳǴ (ǗǱǮǰǦ 4 1). ǋǱǫǰǸǶǮǽǳǦǸǦ ǫǳǫǶǩǮȍǦ Ǯ ǪǮǭǫǱǴǸ ȑǫ ǵǶǴǪǴǱǬǦǸ ǪǦ ǮǩǶǦǦǸ ǨǦǬǳǦ ǹǱǴǩǦ ǨǴ ǺǮǳǦǱǳǦǸǦ ǵǴǸǶǴǾǹǨǦǽǰǦ 

ǳǦ ǫǳǫǶǩǮȍǦ ǷǴ ǹǽǫǷǸǨǴ ǷǴ ǴǰǴǱǹ 60%. ǆǰǴ Ƿǫ ǮǷǰǱǹǽǮ ǵǴǸǶǴǾǹǨǦǽǰǦǸǦ ǳǦ ǧǮǴǲǦǷǦ, ǹǽǫǷǸǨǴǸǴ ǳǦ ǴǷǸǦǳǦǸǮǸǫ ǔǎǋ (ǷǴǳǽǫǨǮ, 

ǩǫǴǸǫǶǲǦǱǳǮ) ǫ ǭǦǳǫǲǦǶǱǮǨǴ. ǗǫǵǦǰ, ǹǪǫǱǴǸ ǳǦ ȍǦǩǱǫǳ Ǯ ǩǦǷ ȑǫ Ƿǫ ǭǩǴǱǫǲǮ, ǪǴǷǸǮǩǳǹǨǦȍȑǮ 18% ǨǴ 2050 ǩǴǪǮǳǦ. 

 

 

 

 
 

  
 

 
 

  

 
 

 

 
 

 
 

 
 

 
 

ʉʣʠʢʘ 4-1. ʌʠʥʘʣʥʘ ʧʦʪʨʦʰʫʚʘʯʢʘ ʥʘ ʝʥʝʨʛʠʿʘ ʧʦ ʛʦʨʠʚʘ 
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ǈǴ ǴǪǳǴǷ ǳǦ ǺǮǳǦǱǳǦǸǦ ǵǴǸǶǴǾǹǨǦǽǰǦ ǳǦ ǫǳǫǶǩǮȍǦ ǵǴ ǷǫǰǸǴǶǮ, ǷǫǰǸǴǶǮǸǫ ǵǶǫǶǦǧǴǸǹǨǦǽǰǮ ǮǳǪǹǷǸǶǮǮ Ǯ ǩǶǦǪǫǬǳǮǾǸǨǴ, 

ǶǫǭǮǪǫǳǼǮȍǦǱǳǮ ǭǩǶǦǪǮ Ǯ ǸǶǦǳǷǵǴǶǸ Ƿǫ ǳǦȍǪǴǲǮǳǦǳǸǳǮ ǨǴ ǼǫǱǮǴǸ ǵǫǶǮǴǪ (ǗǱǮǰǦ 4-2).  ǓǦȍǩǴǱǫǲ ǶǦǷǸ ǮǲǦ ǨǴ ǷǫǰǸǴǶǴǸ 

ǵǶǫǶǦǧǴǸǹǨǦǽǰǮ ǮǳǪǹǷǸǶǮǮ Ǯ ǩǶǦǪǫǬǳǮǾǸǨǴ (ǵǴǨǫȑǫ ǴǪ 3 ǵǦǸǮ ǵǴǩǴǱǫǲ ǨǴ 2050 ǩǴǪǮǳǦ ǨǴ ǷǵǴǶǫǪǧǦ ǷǴ 2019 ǩǴǪǮǳǦ). 

 

ʉʣʠʢʘ 4-2. ʇʦʪʨʦʰʫʚʘʯʢʘ ʥʘ ʬʠʥʘʣʥʘ ʝʥʝʨʛʠʿʘ ʧʦ ʩʝʢʪʦʨʠ 
 

ǍǩǴǱǫǲǹǨǦȏǫǸǴ ǳǦ ǺǮǳǦǱǳǦǸǦ ǵǴǸǶǴǾǹǨǦǽǰǦ ǳǦ ǫǳǫǶǩǮȍǦ, ǰǦǰǴ Ǯ ǳǫǮǳǨǫǷǸǮǶǦȏǫǸǴ ǨǴ ǔǎǋ ȑǫ ȍǦ ǹǪǨǴǮ ǵǶǮǲǦǶǳǦǸǦ ǵǴǸ- 

ǶǴǾǹǨǦǽǰǦ ǳǦ ǫǳǫǶǩǮȍǦ ǨǴ ǶǦǭǩǱǫǪǹǨǦǳǮǴǸ ǵǫǶǮǴǪ (ǗǱǮǰǦ 4 3). ƿǦǩǱǫǳǴǸ ǷǫǵǦǰ ȑǫ ǪǴǲǮǳǮǶǦ, ǳǴ ǨǴ ǲǳǴǩǹ ǵǴǩǴǱǫǲǦ ǲǫǶǦ 

ǨǴ ǵǫǶǮǴǪǴǸ ǵǴ 2035 ǩǴǪǮǳǦ, ǪǴǷǸǮǩǳǹǨǦȍȑǮ ǹǪǫǱ ǴǪ 46% ǨǴ 2050 ǩǴǪǮǳǦ. ǓǦǺǸǫǳǮǸǫ ǪǫǶǮǨǦǸǮ Ƿǫ ǷǴ ǨǸǴǶ ǳǦȍǩǴǱǫǲ ǵǶǮ- 

ǪǴǳǫǷ ǷǴ ǵǶǴǷǫǽǳǴ ǹǽǫǷǸǨǴ ǴǪ ǴǰǴǱǹ 30%. ǓǦȍǧǶǭǴ ǶǦǷǸǫǽǰǴ ǩǴǶǮǨǴ ǫ ǵǶǮǶǴǪǳǮǴǸ ǩǦǷ, ǽǮȍǦ ǵǴǸǶǴǾǹǨǦǽǰǦ ǫ ǭǩǴǱǫǲǫǳǦ 

ǭǦ ǴǰǴǱǹ 3,5 ǵǦǸǮ ǨǴ 2050 ǩǴǪǮǳǦ ǨǴ ǷǵǴǶǫǪǧǦ ǷǴ 2019 ǩǴǪǮǳǦ. 

 
 

 
ʉʣʠʢʘ 4-3. ʇʨʠʤʘʨʥʘ ʧʦʪʨʦʰʫʚʘʯʢʘ ʥʘ ʝʥʝʨʛʠʿʘ ʦʜ ʛʦʨʠʚʘ 

 
ǍǩǴǱǫǲǹǨǦȏǫǸǴ ǳǦ ǵǶǮǲǦǶǳǦǸǦ ǵǴǸǶǴǾǹǨǦǽǰǦ ǳǦ ǫǳǫǶǩǮȍǦ ǾǸǴ Ƿǫ ǧǦǭǮǶǦ ǳǦ ǺǴǷǮǱǳǮ ǩǴǶǮǨǦ ȑǫ ǩǮ ǭǩǴǱǫǲǮ ǫǲǮǷǮǮǸǫ ǳǦ 

ǷǸǦǰǱǫǳǮǽǰǮ ǩǦǷǴǨǮ ǨǴ ǦǳǦǱǮǭǮǶǦǳǮǴǸ ǵǫǶǮǴǪ ǭǦ 114% ǨǴ 2050 ǩǴǪǮǳǦ ǨǴ ǴǪǳǴǷ ǳǦ 2019 ǩǴǪǮǳǦ (ǗǱǮǰǦ 4 4).  ǈǴ ǷǵǴǶǫǪ- 

ǧǦ ǷǴ ǳǮǨǴǸǴ ǴǪ 1990 ǩǴǪǮǳǦ, ǫǲǮǷǮǮǸǫ ȑǫ Ƿǫ ǭǩǴǱǫǲǦǸ ǭǦ 122% ǨǴ 2050 ǩǴǪǮǳǦ. ǈǦǬǳǴ ǫ ǪǦ Ƿǫ ǭǦǧǫǱǫǬǮ ǪǫǰǦ ǫǲǮǷǮǮǸǫ 

ǵǶǮǰǦǬǦǳǮ ǳǦ ǗǱǮǰǦ 4 4 ǭǦ ǵǫǶǮǴǪǴǸ 2014-2050 ǩǴǪǮǳǦ ǩǮ ǨǰǱǹǽǹǨǦǦǸ Ǯ ǫǲǮǷǮǮǸǫ ǴǪ ǹǨǴǭ ǳǦ ǫǱǫǰǸǶǮǽǳǦ ǫǳǫǶǩǮȍǦ Ǯ 

ǲǫȈǹǳǦǶǴǪǳǦǸǦ ǦǨǮȍǦǼǮȍǦ, ǰǴǮ ǳǫ Ƿǫ ǰǴǶǮǷǸǦǸ ǭǦ ǮǭǨǫǷǸǹǨǦȏǫ ǭǦ ǳǦǼǮǴǳǦǱǳǮǸǫ ǫǲǮǷǮǮ ǨǴ ǎǳǨǫǳǸǦǶǴǸ ǳǦ ǷǸǦǰǱǫǳǮǽǰǮ 

ǩǦǷǴǨǮ (ǷǵǴǶǫǪ ǲǫǸǴǪǴǱǴǩǮȍǦǸǦ ǳǦ ǒǕǐǕ). ǈǴ ǴǨǴȍ ǮǭǨǫǾǸǦȍ, ǹǨǴǭǴǸ ǳǦ ǫǱǫǰǸǶǮǽǳǦ ǫǳǫǶǩǮȍǦ ǫ ǨǰǱǹǽǫǳ ǭǦ ǵǶǦǨǮǱǳǴ ǪǦ Ƿǫ 

ǵǶǴǼǫǳǦǸ ǵǶǫǪǱǴǬǫǳǮǸǫ ǵǴǱǮǸǮǰǮ Ǯ ǲǫǶǰǮ ǭǦ ǹǧǱǦǬǹǨǦȏǫ, Ǧ ǳǫ ǪǦ Ƿǫ ǨǰǱǹǽǮ ǹǨǴǭǴǸ ǳǦ ǫǱǫǰǸǶǮǽǳǦ ǫǳǫǶǩǮȍǦ ǰǦǰǴ ǴǵǼǮȍǦ 

ǭǦ ǹǧǱǦǬǹǨǦȏǫ. 
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ʉʣʠʢʘ 4-4. ɽʤʠʩʠʠ ʥʘ ʩʪʘʢʣʝʥʠʯʢʠ ʛʘʩʦʚʠ ʧʦ ʛʘʩ 
 

ǕǴǸǶǴǾǹǨǦǽǰǦǸǦ ǳǦ ȍǦǩǱǫǳ ǩǴ ǵǶǦǨǮ ǷǫǰǸǴǶǴǸ ǭǦ ǵǶǴǮǭǨǴǪǷǸǨǴ ǳǦ ǫǱǫǰǸǶǮǽǳǦ ǫǳǫǶǩǮȍǦ Ǯ ǸǴǵǱǮǳǦ ǳǦȍǩǴǱǫǲ ǵǶǴǮǭǨǴǪǮǸǫǱ ǳǦ 

ǫǲǮǷǮǮ ǳǦ ǷǸǦǰǱǫǳǮǽǰǮ ǩǦǷǴǨǮ (ǹǪǫǱ ǴǪ 49% ǨǴ 2050 ǩǴǪǮǳǦ). ǐǦǰǴ ǾǸǴ ǲǴǬǫ ǪǦ Ƿǫ ǭǦǧǫǱǫǬǮ, ǹǨǴǭǴǸ ǳǦ ǫǱǫǰǸǶǮǽǳǦ ǫǳǫǶǩǮȍǦ 

ǭǳǦǽǮǸǫǱǳǴ ǨǱǮȍǦǫ ǳǦ ǫǲǮǷǮǮǸǫ ǳǦ ǷǸǦǰǱǫǳǮǽǰǮ ǩǦǷǴǨǮ ǷǴ ǹǽǫǷǸǨǴ ǴǪ ǴǰǴǱǹ 14% ǨǴ ǦǳǦǱǮǭǮǶǦǳǮǴǸ ǵǫǶǮǴǪ (ǗǱǮǰǦ 4 5 ).  
 

 
 
 
 
 
 
 
 
 
 
 
 
 

ʉʣʠʢʘ 4-5. ɽʤʠʩʠʠ ʥʘ ʩʪʘʢʣʝʥʠʯʢʠ ʛʘʩʦʚʠ ʧʦ ʩʝʢʪʦʨʠ 

 
ǈǶǭ ǴǷǳǴǨǦ ǳǦ ǴǨǮǫ ǵǶǴǫǰǼǮǮ, ǫǲǮǷǮǮǸǫ ǳǦ CO2 ǧǮ Ƿǫ ǵǶǴǲǫǳǮǱǫ ǴǪ ~ 9,8 Mt ǨǴ 2017 ǩǴǪǮǳǦ ǳǦ ~ 14,4 Mt ǨǴ 2050 ǩǴǪǮǳǦ, 

ǵǶǮ ǾǸǴ ǵǶǴǮǭǨǴǪǷǸǨǴǸǴ ǳǦ ǫǳǫǶǩǮȍǦ ȑǫ ǭǦǭǫǲǦ ǳǦȍǩǴǱǫǲ ǪǫǱ. ǋǲǮǷǮǮǸǫ ǳǦ CO2 ǾǸǴ Ƿǫ ǴǽǫǰǹǨǦǦǸ ǨǴ ǴǷǳǴǨǳǴǸǴ ǷǼǫǳǦ- 

ǶǮǴ ǴǪ ǷǮǸǫ ǫǳǫǶǩǫǸǷǰǮ ǷǫǰǸǴǶǮ Ƿǫ ǪǦǪǫǳǮ ǨǴ ǘǦǧǫǱǦ 4 2 . 

 
ʊʘʙʝʣʘ 4-2. ʇʨʦʝʢʪʠʨʘʥʠ ʝʤʠʩʠʠ ʥʘ CO2 ʧʦ ʩʝʢʪʦʨʠ ʩʧʦʨʝʜ ʦʩʥʦʚʥʦʪʦ ʩʮʝʥʘʨʠʦ (kt) 

 

 2014 
ʛʦʜʠʥʘ 

2015 
ʛʦʜʠʥʘ 

2016 
ʛʦʜʠʥʘ 

2019 
ʛʦʜʠʥʘ 

2020 
ʛʦʜʠʥʘ 

2025 
ʛʦʜʠʥʘ 

2030 
ʛʦʜʠʥʘ 

2035 
ʛʦʜʠʥʘ 

2040 
ʛʦʜʠʥʘ 

ǍǫǲȍǴǪǫǱǷǸǨǴ 46 49 52 56 60 65 70 75 80 

ǐǴǲǫǶǼǮȍǦǱǫǳ ǷǫǰǸǴǶ 342 228 240 256 271 288 305 327 352 

ǎǳǪǹǷǸǶǮȍǦ 1.245 1.261 1.332 1.414 1.497 1.582 1.659 1.724 1.811 

ǋǳǫǶǩǫǸǷǰǮ ǷǫǰǸǴǶ 7.043 7.069 6.518 6.549 7.704 9.141 9.348 6.624 6.841 

ǖǫǭǮǪǫǳǼǮȍǦǱǳǮ ǭǩǶǦǪǮ 144 146 153 163 179 216 260 307 339 

ǘǶǦǳǷǵǴǶǸ 1.490 1.546 1.754 1.904 2.064 2.259 2.475 2.655 2.863 

ɺʢʫʧʥʦ 10.311 10.298 10.049 10.343 11.774 13.550 14.118 11.712 12.286 
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4.2.1.2 ʄʝʨʢʠ ʟʘ ʫʙʣʘʞʫʚʘˁʝ ʚʦ ʝʥʝʨʛʝʪʩʢʠʦʪ ʩʝʢʪʦʨ 

 
ǕǶǫǪǱǴǬǫǳǮǸǫ ǵǴǱǮǸǮǰǮ Ǯ ǲǫǶǰǮ ǨǴ ǴǨǴȍ ǪǫǱ Ƿǫ ǮǭǶǦǧǴǸǫǳǮ ǨǶǭ ǴǷǳǴǨǦ ǳǦ ǗǸǶǦǸǫǩǮȍǦǸǦ ǭǦ ǶǦǭǨǴȍ ǳǦ ǫǳǫǶǩǫǸǮǰǦ ǪǴ 

2040 ǩǴǪǮǳǦ Ǯ ǎǭǨǫǾǸǦȍǴǸ ǭǦ ǹǧǱǦǬǹǨǦȏǫ ǳǦ ǰǱǮǲǦǸǷǰǮǸǫ ǵǶǴǲǫǳǮ, ǵǴǪǩǴǸǨǫǳ ǭǦ ǴǨǴȍ Ǔǎ. ǇǫǦ ǶǦǭǩǱǫǪǦǳǮ Ǯ ǱǫǰǼǮǮǸǫ 

ǳǦǹǽǫǳǮ ǴǪ ǶǦǭǨǴȍǴǸ ǳǦ NECP ǳǦ ǭǫǲȍǮǸǫ ǴǪ ǋǙ. ǎǳǺǴǶǲǦǼǮǮǸǫ ǭǦ ăǇǹȓǫǸò ǪǦǪǫǳǮ ǨǴ ǸǦǧǫǱǮǸǫ Ƿǫ ǴǪǳǫǷǹǨǦǦǸ ǳǦ ǰǹǲǹǱǦ- 

ǸǮǨǳǮǸǫ ǮǳǨǫǷǸǮǼǮǷǰǮ ǸǶǴǾǴǼǮ. 

 
ǆǰǸǮǨǳǴǷǸǮǸǫ ǭǦ ǹǧǱǦǬǹǨǦȏǫ ǮǪǫǳǸǮǺǮǰǹǨǦǳǮ ǨǴ ǫǳǫǶǩǫǸǷǰǮǴǸ ǷǫǰǸǴǶ Ƿǫ ǵǴǪǫǱǫǳǮ ǳǦ ǷǱǫǪǳǮǸǫ ǵǴǸǷǫǰǸǴǶǮ: 

 
· ǗǳǦǧǪǹǨǦȏǫ ǷǴ ǫǳǫǶǩǮȍǦ 

 
· ǖǫǭǮǪǫǳǼǮȍǦǱǳǮ ǭǩǶǦǪǮ Ǯ ǳǫǴǪǶǫǪǫǳ ǷǫǰǸǴǶ 

 
· ǎǳǪǹǷǸǶǮȍǦ 

 
· ǘǶǦǳǷǵǴǶǸ 

 
ǜǫǱǴǰǹǵǳǴǸǴ ǳǦǲǦǱǹǨǦȏǫ ǳǦ ǫǲǮǷǮǮǸǫ ǳǦ ǷǸǦǰǱǫǳǮǽǰǮ ǩǦǷǴǨǮ ǸǶǫǧǦ ǪǦ Ƿǫ ǵǴǷǸǮǩǳǫ ǵǶǫǰǹ ǦǰǸǮǨǳǴǷǸǮǸǫ ǭǦ ǹǧǱǦǬǹǨǦȏǫ 

ǨǴ ǫǳǫǶǩǫǸǷǰǮǴǸ ǷǫǰǸǴǶ, ǾǸǴ Ƿǫ ǴǽǫǰǹǨǦ ǪǦ ǧǮǪǫ 2.921 Gg CO2-eq ʜʦ 2030 ʛʦʜʠʥʘ Ǯ 7.292 Gg CO2-eq ʜʦ 2050 ǩǴǪǮǳǦ 

ǨǴ ǷǵǴǶǫǪǧǦ ǷǴ 1990 ǩǴǪǮǳǦ (ǗǼǫǳǦǶǮǴ ǭǦ ǹǧǱǦǬǹǨǦȏǫ). 

 
 

ʉʥʘʙʜʫʚʘˁʝ ʩʦ ʝʥʝʨʛʠʿʘ 

 
ǊǫȍǷǸǨǮȍǦǸǦ ǭǦ ǹǧǱǦǬǹǨǦȏǫ ǪǫǺǮǳǮǶǦǳǮ ǭǦ ǵǴǸǷǫǰǸǴǶǴǸ ǷǳǦǧǪǹǨǦȏǫ ǷǴ ǫǳǫǶǩǮȍǦ ǮǲǦǦǸ ǭǦ ǼǫǱ ǪǦ ǵǴǷǸǮǩǳǦǸ ǳǦǲǦǱǹ- 

ǨǦȏǫ ǳǦ ǫǲǮǷǮǮǸǫ ǳǦ ǷǸǦǰǱǫǳǮǽǰǮ ǩǦǷǴǨǮ ǴǪ 1.229 Gg CO2-eq ʜʦ 2030 ǩǴǪǮǳǦ Ǯ ǴǪ 2.650 Gg CO2-eq ʜʦ 2050 ʛʦʜʠʥʘ. 

 
ǎǪǫǳǸǮǺǮǰǹǨǦǳǮǸǫ ǪǫȍǷǸǨǦ ǭǦ ǹǧǱǦǬǹǨǦȏǫ ȑǫ ǪǴǨǫǪǦǸ ǪǴ ǸǶǦǳǷǺǴǶǲǦǼǮȍǦ ǳǦ ǵǴǸǷǫǰǸǴǶǮǸǫ Ǯ ǳǦǲǦǱǹǨǦȏǫ ǳǦ ǷǸǦǰǱǫ- 

ǳǮǽǰǮ ǩǦǷǴǨǮ ǨǴ ǵǶǴǮǭǨǴǪǷǸǨǴǸǴ Ǯ ǵǶǫǳǴǷǴǸ ǳǦ ǫǱǫǰǸǶǮǽǳǦ ǫǳǫǶǩǮȍǦ Ǯ Ƿǫ ǷǵǶǴǨǫǪǱǮǨǮ ǳǦ ǰǶǦǸǴǰ, ǷǶǫǪǫǳ Ǯ ǪǴǱǩ ǶǴǰ 

(2030 ð 2050 ǩǴǪǮǳǦ). ǔǨǮǫ ǲǫǶǰǮ ǭǦ ǹǧǱǦǬǹǨǦȏǫ ǨǰǱǹǽǹǨǦǦǸ: 
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ʇʀʄ 1 ʅʘʤʘʣʫʚʘˁʝ ʥʘ ʟʘʛʫʙʠʪʝ ʥʘ ʤʨʝʞʘʪʘ 
 

ʇʀʄ 1 ʅʘʤʘʣʫʚʘˁʝ ʥʘ ʟʘʛʫʙʠʪʝ ʥʘ ʤʨʝʞʘʪʘ 

ɻʣʘʚʥʘ ʮʝʣ: ǓǦǲǦǱǹǨǦȏǫ ǳǦ ǭǦǩǹǧǮǸǫ ǨǴ ǫǱǫǰǸǶǴǫǳǫǶǩǫǸǷǰǮǸǫ Ǯ ǸǴǵǱǮǳǷǰǮǸǫ ǲǶǫǬǮ 
ʆʧʠʩ: ǘǫǻǳǮǽǰǮǸǫ ǲǫǶǰǮ ǭǦ ǳǦǲǦǱǹǨǦȏǫ ǳǦ ǭǦǩǹǧǮǸǫ ǳǦ ǪǮǷǸǶǮǧǹǸǮǨǳǦǸǦ ǫǱǫǰǸǶǮǽǳǦ ǫǳǫǶǩǮȍǦ Ƿǫ ǷǴǷǸǴȍǦǸ ǴǪ ǭǦǲǫǳǦ ǳǦ ǳǦǪǭǫǲǳǮ ǨǴǪǴǨǮ 
ǷǴ ǵǴǪǭǫǲǳǮ (ǰǦǪǫ ǾǸǴ ǫ ǲǴǬǳǴ), ǵǶǫǲǮǳ ǳǦ ǳǦǵǴǳǷǰǴ ǳǮǨǴ ǴǪ 20 kV, ǮǳǷǸǦǱǦǼǮȍǦ ǳǦ ǳǴǨǮ ǸǶǦǳǷǺǴǶǲǦǼǮǷǰǮ ǷǸǦǳǮǼǮ ǭǦ ǷǰǶǦǸǹǨǦȏǫ ǳǦ 
ǳǮǷǰǴǳǦǵǴǳǷǰǮǸǫ ǨǴǪǴǨǮ, ǰǦǰǴ Ǯ ǦǨǸǴǲǦǸǮǭǦǼǮȍǦ Ǯ ǪǦǱǫǽǮǳǷǰǴ ǹǵǶǦǨǹǨǦȏǫ ǷǴ ǲǶǫǬǦǸǦ. ǗǮǸǫ ǴǨǮǫ ǵǴǪǴǧǶǹǨǦȏǦ ȑǫ ǵǶǮǪǴǳǫǷǦǸ ǭǦ ǵǴǪǴǧǶǮ 
ǮǳǪǮǰǦǸǴǶǮ SAIDI Ǯ SAIFI. ǍǦ ǸǴǵǱǮǳǷǰǮǴǸ ǷǫǰǸǴǶ, ǸǫǻǳǮǽǰǮǸǫ ǲǫǶǰǮ ǨǰǱǹǽǹǨǦǦǸ ǰǴǳǸǮǳǹǮǶǦǳǦ ǭǦǲǫǳǦ ǳǦ ǵǴǷǸǴȍǳǮǸǫ ǸǴǵǱǮǳǷǰǮ ǼǫǨǰǴǨǴǪǮ ǷǴ 
ǵǶǫǸǻǴǪǳǴ ǮǭǴǱǮǶǦǳǮ ǼǫǨǰǴǨǴǪǮ Ǯ ǴǵǸǮǲǮǭǦǼǮȍǦ ǳǦ ǶǦǧǴǸǦǸǦ ǳǦ ǸǶǦǺǴǷǸǦǳǮǼǦǸǦ ǵǶǫǰǹ ǦǨǸǴǲǦǸǷǰǦ ǰǴǳǸǶǴǱǦ. 

 

 

ɺʨʝʤʝʥʩʢʘ ʨʘʤʢʘ 

 

 ʊʠʧ 

 

 ʉʝʢʪʦʨ 

 

 ɻʘʩʦʚʠ 

 

 ʆʧʩʝʛ 

2030 ð 2050 ǩǴǪǮǳǦ ǘǫǻǳǮǽǰǮ ǗǳǦǧǪǹǨǦȏǫ ǷǴ ǫǳǫǶǩǮȍǦ CO2, CH4, N2O ǓǦǼǮǴǳǦǱǫǳ 

 

 

 

 
 
ʈʝʣʝʚʘʥʪʥʠ ʧʣʘʥʩʢʠ 
ʜʦʢʫʤʝʥʪʠ, ʟʘʢʦʥʩʢʠ ʠ 
ʨʝʛʫʣʘʪʦʨʥʠ ʘʢʪʠ 

ǗǸǶǦǸǫǩǮȍǦ ǭǦ ǶǦǭǨǴȍ ǳǦ ǫǳǫǶǩǫǸǮǰǦǸǦ ǪǴ 2040 ǩǴǪǮǳǦ 
ǖǦǭǨǴǫǳ ǵǱǦǳ ǳǦ ǒǋǕǗǔ 
ǕǶǦǨǮǱǳǮǰ ǭǦ ǳǦǽǮǳǴǸ Ǯ ǹǷǱǴǨǮǸǫ ǭǦ ǹǸǨǶǪǹǨǦȏǫ ǳǦ ǶǫǩǹǱǮǶǦǳ ǲǦǰǷǮǲǦǱǫǳ ǵǶǮǻǴǪ Ǯ ǶǫǩǹǱǮǶǦǳǮ ǵǶǴǷǫǽǳǮ 
ǸǦǶǮǺǮ ǭǦ ǵǶǫǳǴǷ ǳǦ ǫǱǫǰǸǶǮǽǳǦ ǫǳǫǶǩǮȍǦ, ǴǶǩǦǳǮǭǦǼǮȍǦ Ǯ ǹǵǶǦǨǹǨǦȏǫ ǷǴ ǵǦǭǦǶǴǸ ǳǦ ǫǱǫǰǸǶǮǽǳǦ ǫǳǫǶǩǮȍǦ 
Ǯ ǪǮǷǸǶǮǧǹǼǮȍǦ ǳǦ ǫǱǫǰǸǶǮǽǳǦ ǫǳǫǶǩǮȍǦ 
ǕǶǦǨǮǱǳǮǰ ǭǦ ǶǫǩǹǱǮǶǦȏǫ ǳǦ ǼǫǳǮǸǫ ǳǦ ǸǴǵǱǮǳǷǰǦǸǦ ǫǳǫǶǩǮȍǦ Ǯ ǷǮǷǸǫǲǷǰǮǸǫ ǹǷǱǹǩǮ 
ǖǦǭǨǴǫǳ ǵǱǦǳ ǳǦ ǇǦǱǰǦǳ ǋǳǫǶȓǮ ǉǶǹǵ (Ǉǋǉ) 

 

 ʄʝʪʦʜʦʣʦʛʠʿʘ 
ǒǴǪǫǱǮǶǦȏǫ ǴǪǴǭǪǴǱǦ ǳǦǩǴǶǫ Ǯ ǴǵǸǮǲǮǭǦǼǮȍǦ ǷǴ ǳǦȍǲǦǱǮ ǸǶǴǾǴǼǮ ǰǴǶǮǷǸǫȍȑǮ ǩǴ ǲǴǪǫǱǴǸ MARKAL. 
ǒǫǸǴǪǴǱǴǩǮȍǦ ǳǦ ǒǕǐǕ 

 

 ʇʨʝʪʧʦʩʪʘʚʢʠ 
ǘǫǻǳǮǽǰǮǸǫ ǭǦǺǦǸǮ ȑǫ ǩǮ ǳǦǲǦǱǦǸ ǭǦǩǹǧǮǸǫ ǨǴ ǵǶǫǳǴǷǴǸ Ǯ ǪǮǷǸǶǮǧǹǼǮȍǦǸǦ ǳǦ ǫǱǫǰǸǶǮǽǳǦ ǫǳǫǶǩǮȍǦ ǴǪ 12% ǳǦ 
8%, ǪǴǪǫǰǦ ǭǦǩǹǧǮǸǫ ǨǴ ǸǴǵǱǮǺǮǰǦǼǮǷǰǮǴǸ ǷǮǷǸǫǲ ȑǫ Ƿǫ ǳǦǲǦǱǦǸ ǴǪ 12% ǳǦ ǳǦȍǲǦǱǰǹ 10,5%. 

 
 
 
 
 
 
 
 
 

 

ʉʪʘʪʫʩ ʥʘ ʠʤʧʣʝʤʝʥʪʘʮʠʿʘ ǕǴǪ ǮǲǵǱǫǲǫǳǸǦǼǮȍǦ 

 
 

 
ʇʨʝʟʝʤʝʥʠ ʯʝʢʦʨʠ 

ǕǱǦǳ ǭǦ ǶǦǭǨǴȍ ǳǦ ǫǱǫǰǸǶǴǵǶǫǳǴǷǳǮǴǸ ǷǮǷǸǫǲ ǭǦ ǵǫǶǮǴǪǴǸ 2020 ð 2029 ǩǴǪǮǳǦ (ǒǋǕǗǔ ǆǊ ð ǴǰǸǴǲǨǶǮ 2019 
ǩǴǪǮǳǦ) 
ǕǱǦǳ ǭǦ ǶǦǭǨǴȍ ǳǦ ǫǱǫǰǸǶǴǪǮǷǸǶǮǧǹǸǮǨǳǮǴǸ ǷǮǷǸǫǲ ǭǦ ǵǫǶǮǴǪǴǸ 2021-2025 ǩǴǪǮǳǦ (ǋǱǫǰǸǶǴǪǮǷǸǶǮǧǹǼǮȍǦ 
ǊǔǔǋǑ ǗǰǴǵȍǫ - ǴǰǸǴǲǨǶǮ 2020 ǩǴǪǮǳǦ) 
ǎǭǩǴǸǨǫǳ ǫ ǉǫǳǫǶǦǱǫǳ ǮǳǨǫǷǸǮǼǮǷǰǮ ǵǱǦǳ ǨǴ ǪǮǷǸǶǮǧǹǸǮǨǳǦǸǦ ǲǶǫǬǦ ǭǦ ǫǱǫǰǸǶǮǽǳǦ ǫǳǫǶǩǮȍǦ ǭǦ ǷǱǫǪǳǮǸǫ 
20 ǩǴǪǮǳǮ. 
ǎǲǵǱǫǲǫǳǸǦǼǮȍǦ ǳǦ ǲǫǶǰǮ ǭǦ ǵǴǪǴǧǶǹǨǦȏǫ ǳǦ ǶǦǧǴǸǦǸǦ Ǯ ǳǦǲǦǱǹǨǦȏǫ ǳǦ ǭǦǩǹǧǮǸǫ ǨǴ ǷǮǷǸǫǲǴǸ ǭǦ 
ǪǮǷǸǶǮǧǹǼǮȍǦ ǳǦ ǸǴǵǱǮǳǷǰǦ ǫǳǫǶǩǮȍǦ 

 
 
 
 
 
 

ʇʨʝʜʚʠʜʝʥʠ ʯʝʢʦʨʠ 

ǍǦǲǫǳǦ ǳǦ ǭǦǷǸǦǶǫǳǦ Ǯ ǳǫǷǮǩǹǶǳǦ ǵǶǮǲǦǶǳǦ ǴǵǶǫǲǦ ǴǪ 400 kV Ǯ 110 kV ǷǴ ǵǶǴǷǫǽǳǦ ǷǸǦǶǴǷǸ ǳǦǪ 30 ǩǴǪǮǳǮ 
(ǰǴǳǸǶǴǱǳǮ ǵǶǫǰǮǳǹǨǦǽǮ, ǵǶǫǰǮǳǹǨǦǽǮ, ǲǫǶǳǮ ǸǶǦǳǷǺǴǶǲǦǸǴǶǮ Ǯ ǴǪǨǴǪǳǮǼǮ) Ǯ ǭǦǲǫǳǦ ǳǦ ǷǫǰǹǳǪǦǶǳǦ 
ǴǵǶǫǲǦ (ǶǫǱǫȍǳǦ ǭǦǾǸǮǸǦ, ǷǮǷǸǫǲǮ ǭǦ ǪǦǱǫǽǮǳǷǰǴ ǹǵǶǦǨǹǨǦȏǫ Ǯ ǹǵǶǦǨǹǨǦȏǫ, ǳǦǵǴȍǹǨǦȏǫ, ǲǫǶǫȏǫ ǳǦ ǫǱǫǰ- 
ǸǶǮǽǳǦ ǫǳǫǶǩǮȍǦ) 
ǍǦǲǫǳǦ ǳǦ ǷǸǦǶǮǴǸ ǫǱǫǰǸǶǮǽǫǳ ǸǶǦǳǷǺǴǶǲǦǸǴǶ ǷǴ ǳǴǨǮ ǸǶǦǳǷǺǴǶǲǦǸǴǶǮ ǳǦ 20 kV ǳǦǵǴǳǷǰǴ ǳǮǨǴ 
ǓǦǲǦǱǹǨǦȏǫ ǳǦ ǶǫǦǰǸǮǨǳǦǸǦ ǲǴȑǳǴǷǸ ǨǴ ǫǱǫǰǸǶǴǫǳǫǶǩǫǸǷǰǦǸǦ ǲǶǫǬǦ 
ǖǫǻǦǧǮǱǮǸǦǼǮȍǦ ǳǦ ǪǮǷǸǶǮǧǹǸǮǨǳǦǸǦ ǲǶǫǬǦ ǭǦ ǸǴǵǱǦ ǨǴǪǦ, ǭǦǲǫǳǦ ǳǦ ǵǴǷǸǴȍǳǮǸǫ ǵǹǲǵǮ ǨǴ ǸǴǵǱǮǳǷǰǮǸǫ 
ǸǶǦǺǴǷǸǦǳǮǼǮ ǷǴ ǳǴǨǮ ǫǳǫǶǩǫǸǷǰǮ ǫǺǮǰǦǷǳǮ ǵǹǲǵǮ Ǯ ǪǶǹǩǮ ǲǫǶǰǮ ǭǦ ǵǴǪǴǧǶǹǨǦȏǫ ǳǦ ǫǳǫǶǩǫǸǷǰǦǸǦ 
ǫǺǮǰǦǷǳǴǷǸ (ǲǴǪǫǶǳǮǭǦǼǮȍǦ ǳǦ ǷǮǷǸǫǲǴǸ SCADA, ǮǳǸǫǩǶǦǼǮȍǦ ǳǦ ǪǮǷǸǶǮǧǹǸǮǨǳǮǸǫ ǲǶǫǬǮ). 
ǎǳǷǸǦǱǦǼǮȍǦ ǳǦ ǷǴǨǶǫǲǫǳǦ ǴǵǶǫǲǦ ǭǦ ǶǫǩǹǱǦǼǮȍǦ Ǯ ǲǴǳǮǸǴǶǮǳǩ ǨǴ ǸǴǵǱǮǳǷǰǮǸǫ ǸǶǦǺǴǷǸǦǳǮǼǮ ǭǦ ǰǴǳǸǶǴǱǦ 
Ǯ ǳǦǲǦǱǹǨǦȏǫ ǳǦ ǵǴǸǶǴǾǫǳǦǸǦ ǸǴǵǱǮǳǦ 
ǎǲǵǱǫǲǫǳǸǦǼǮǮ ǳǦ ǗǸǶǦǸǫǩǮȍǦǸǦ ǭǦ ǶǫǰǴǳǷǸǶǹǰǼǮȍǦ/ǶǫǨǮǸǦǱǮǭǦǼǮȍǦ ǳǦ ǫǱǫǰǸǶǴǵǶǫǳǴǷǳǦǸǦ ǲǶǫǬǦ 
ǮǭǶǦǧǴǸǫǳǦ ǴǪ ǒǋǕǗǔ. (ǗǴǵǴǸǳǮǼǦ -ǇǮǸǴǱǦ, ǐǮǽǫǨǴ-ǗǴǵǴǸǳǮǼǦ, ǔǷǱǴǲǫȍ-ǐǮǽǫǨǴ 
ǔǷǱǴǲǫȍ-ǉǴǷǸǮǨǦǶ, ǗǸǶǹǲǮǼǦ 1-ǗǸǶǹǲǮǼǦ 2, ǈǦǱǦǳǪǴǨǴ-ǗǸǶǹǲǮǼǦ 2, ǊǹǧǶǴǨǴ-ǈǦǱǦǳǪǴǨǴ) 

 
 
 
 

 

 

 
ʀʥʜʠʢʘʪʦʨʠ 

ǈǶǫǪǳǴǷǸ ǨǴ ǵǴǷǱǫǪǳǦǸǦ 
ǮǭǨǫǾǸǦȍǳǦ ǩǴǪǮǳǦ 

ǜǫǱǳǦ ǨǶǫǪǳǴǷǸ 

2016-2018 ʛʦʜʠʥʘ 2030 ǩǴǪǮǳǦ 

 
ʅʘʧʨʝʜʦʢ 

ʅʘʤʘʣʝʥʠ 
ʟʘʛʫʙʠ ʥʘ 
ʤʨʝʞʘʪʘ (%) 

14,2% ǭǦ ǫǱǫǰǸǶǮǽǳǦ 
ǫǳǫǶǩǮȍǦ 
12,5% ǸǴǵǱǮǳǦ 

10,5% ǭǦ ǫǱǫǰǸǶǮǽǳǦ ǫǳǫǶǩǮȍǦ 
10% ǸǴǵǱǮǳǦ 

ʅʘʤʘʣʫʚʘˁʝ ʥʘ ʝʤʠʩʠʠʪʝ 
(Gg CO2-eq) 

2030 ǩǴǪǮǳǦ 2040 ǩǴǪǮǳǦ 2050 ǩǴǪǮǳǦ 

104.4 168.5 168.5 

 
ɼʨʫʛʦ 

ɿʘʰʪʝʜʘ ʥʘ 
ʧʨʠʤʘʨʥʘ 
ʝʥʝʨʛʠʿʘ 
(ktoe) 

 
15.0 

 
24.2 

 
24.2 

 

 

 ɹʫ˅ʝʪ 170 ǲǮǱǮǴǳǮ ǫǨǶǦ 

ʌʠʥʘʥʩʠʠ ʀʟʚʦʨ ʥʘ 
ʬʠʥʘʥʩʠʠ 

ǐǴǲǵǦǳǮǮ ǭǦ ǪǮǷǸǶǮǧǹǼǮȍǦ ǳǦ ǫǱǫǰǸǶǮǽǳǦ Ǯ ǸǴǵǱǮǳǷǰǦ ǫǳǫǶǩǮȍǦ, ǒǋǕǗǔ (16 ǲǮǱǮǴǳǮ ǫǨǶǦ) 

 

 
ʉʫʙʿʝʢʪ ʰʪʦ ʚʨʰʠ 
ʠʤʧʣʝʤʝʥʪʘʮʠʿʘ 

ǔǵǫǶǦǸǴǶ ǳǦ ǷǮǷǸǫǲǴǸ ǭǦ ǵǶǫǳǴǷ ǳǦ ǫǱǫǰǸǶǮǽǳǦ ǫǳǫǶǩǮȍǦ 
ǔǵǫǶǦǸǴǶǮ ǳǦ ǷǮǷǸǫǲǮ ǭǦ ǪǮǷǸǶǮǧǹǼǮȍǦ ǳǦ ǫǱǫǰǸǶǮǽǳǦ ǫǳǫǶǩǮȍǦ 
ǐǴǲǵǦǳǮǮ ǭǦ ǪǮǷǸǶǮǧǹǼǮȍǦ ǳǦ ǸǴǵǱǮǳǦ 

 

 ǓǦǪǱǫǬǫǳ ǷǹǧȍǫǰǸ ǖǫǩǹǱǦǸǴǶǳǦ ǰǴǲǮǷǮȍǦ ǭǦ ǫǳǫǶǩǫǸǮǰǦ, ǆǩǫǳǼǮȍǦ ǭǦ ǫǳǫǶǩǫǸǮǰǦ, ǒǮǳǮǷǸǫǶǷǸǨǴ ǭǦ ǫǰǴǳǴǲǮȍǦ 



ǓǆǜǎǔǓǆǑǋǓ ǕǑǆǓ Ǎǆ 
ǐǑǎǒǆǘǗǐǎ ǕǖǔǒǋǓǎ 

75 

 

 

 

ʇʀʄ 2 ɻʦʣʝʤʠ ʭʠʜʨʦʮʝʥʪʨʘʣʠ 
 

ʇʀʄ 2 ɻʦʣʝʤʠ ʭʠʜʨʦʮʝʥʪʨʘʣʠ 

ɻʣʘʚʥʘ ʮʝʣ: ǍǩǴǱǫǲǹǨǦȏǫ ǳǦ ǪǴǲǦǾǳǮǴǸ ǵǶǴǮǭǨǴǪǷǸǨǫǳ ǰǦǵǦǼǮǸǫǸ ǴǪ ǴǧǳǴǨǱǮǨǮ ǮǭǨǴǶǮ ǳǦ ǫǳǫǶǩǮȍǦ 
ʆʧʠʩ: ǎǭǩǶǦǪǧǦ ǳǦ ǳǴǨǮ ǩǴǱǫǲǮ ǻǮǪǶǴǼǫǳǸǶǦǱǮ ǭǫǲǦȍȑǮ ǩǮ ǵǶǫǪǨǮǪ ǨǱǮȍǦǳǮȍǦǸǦ ǨǶǭ ǬǮǨǴǸǳǦǸǦ ǷǶǫǪǮǳǦ Ǯ ǷǴǼǮȍǦǱǳǮǸǫ ǦǷǵǫǰǸǮ 

 

 
ǈǶǫǲǫǳǷǰǦ ǶǦǲǰǦ 

 

 ǘǮǵ 

 

 ǗǫǰǸǴǶ 

 

 ǉǦǷǴǨǮ 

 

 ǔǵǷǫǩ 

2030 ð 2050 ǩǴǪǮǳǦ ǘǫǻǳǮǽǰǮ ǗǳǦǧǪǹǨǦȏǫ ǷǴ ǫǳǫǶǩǮȍǦ CO2, CH4, N2O ǓǦǼǮǴǳǦǱǫǳ 

 

 

 

 

 
ǖǫǱǫǨǦǳǸǳǮ ǵǱǦǳǷǰǮ ǪǴǰǹǲǫǳǸǮ, 
ǭǦǰǴǳǷǰǮ Ǯ ǶǫǩǹǱǦǸǴǶǳǮ ǦǰǸǮ 

ǗǸǶǦǸǫǩǮȍǦ ǭǦ ǶǦǭǨǴȍ ǳǦ ǫǳǫǶǩǫǸǮǰǦǸǦ ǳǦ ǒǦǰǫǪǴǳǮȍǦ ǪǴ 2040 ǩǴǪǮǳǦ 
ǓǦǼǮǴǳǦǱǳǦ ǷǸǶǦǸǫǩǮȍǦ ǭǦ ǨǴǪǮ 
ǖǦǭǨǴǫǳ ǵǱǦǳ ǳǦ ǋǗǒ ǆǊ (ǆǊ ǒǦǰǫǪǴǳǷǰǮ ǋǱǫǰǸǶǦǳǮ). 
ǍǦǰǴǳ ǭǦ ǫǳǫǶǩǫǸǮǰǦ 
ǍǦǰǴǳ ǭǦ ǨǴǪǮ 
ǍǦǰǴǳ ǭǦ ǬǮǨǴǸǳǦ ǷǶǫǪǮǳǦ 
ǍǦǰǴǳ ǭǦ ǰǴǳǼǫǷǮȍǦ Ǯ ȍǦǨǳǴ ǵǶǮǨǦǸǳǴ ǵǦǶǸǳǫǶǷǸǨǴ 

 

 ǒǫǸǴǪǴǱǴǩǮȍǦ 
 ǒǴǪǫǱǮǶǦȏǫ ǴǪǴǭǪǴǱǦ ǳǦǩǴǶǫ Ǯ ǴǵǸǮǲǮǭǦǼǮȍǦ ǷǴ ǳǦȍǲǦǱǮ ǸǶǴǾǴǼǮ ǰǴǶǮǷǸǫȍȑǮ ǩǴ ǲǴǪǫǱǴǸ 

MARKAL. ǒǫǸǴǪǴǱǴǩǮȍǦ ǳǦ ǒǕǐǕ 

 
 

 

 

 
ǕǶǫǸǵǴǷǸǦǨǰǮ 

ǕǶǫǪǨǮǪǫǳǦ ǫ ǮǭǩǶǦǪǧǦ ǳǦ ǩǴǱǫǲǮ ǻǮǪǶǴǼǫǳǸǶǦǱǮ ǷǵǴǶǫǪ ǷǱǫǪǳǦǸǦ ǪǮǳǦǲǮǰǦ: 
ǝǫǧǶǫǳ ð 2029 ǩǴǪǮǳǦ 
ǈǦǶǪǦǶǷǰǦ ǪǴǱǮǳǦ ð 2025-2030 ǩǴǪǮǳǦ 
ǘǹǳǫǱ ǈǦǶǪǦǶ ð ǐǴǭȍǦǰ, ǈǫǱǫǷ Ǯ ǉǶǦǪǫǼ 
ǉǱǴǧǴǽǮǼǦ II ð 2035 ǩǴǪǮǳǦ 
ǗǦǲǴ ǝǫǧǶǫǳ Ǯ ǲǦǱǦǸǦ ǻǮǪǶǴǼǫǳǸǶǦǱǦ ǳǦ ǈǦǶǪǦǶǷǰǦ ǪǴǱǮǳǦ Ƿǫ ǪǴǷǸǦǵǳǮ ǨǴ ǷǼǫǳǦǶǮǴǸǴ WEM 

 
 

 

 

ǗǸǦǸǹǷ ǳǦ ǮǲǵǱǫǲǫǳǸǦǼǮȍǦ ǕǴǪ ǮǲǵǱǫǲǫǳǸǦǼǮȍǦ 

 
ǕǶǫǭǫǲǫǳǮ ǽǫǰǴǶǮ 

ǎǭǶǦǧǴǸǫǳǮ Ƿǫ ǺǮǭǮǧǮǱǮǸǮ/ǵǶǫǪǺǮǭǮǧǮǱǮǸǮ ǷǸǹǪǮǮ 
ǚǮǭǮǧǮǱǮǸǮ ǷǸǹǪǮȍǦ ǳǦ ǝǫǧǶǫǳ 
ǔǧȍǦǨǫǳ ǸǫǳǪǫǶǴǸ ǭǦ ǵǶǫǸǰǨǦǱǮǺǮǰǦǼǮȍǦ ǭǦ ǝǫǧǶǫǳ 

 
ǕǶǫǪǨǮǪǫǳǮ ǽǫǰǴǶǮ 

ǕǴǨǮǰ ǭǦ ǸǫǳǪǫǶ ǭǦ ǮǭǩǶǦǪǧǦ ǳǦ ǴǷǸǦǳǦǸǮǸǫ ǻǮǪǶǴǼǫǳǸǶǦǱǮ, ǮǭǧǴǶ ǳǦ ǳǦȍǪǴǧǦǶ ǵǴǳǹǪǹǨǦǽ Ǯ 
ǵǴǽǫǸǴǰ ǳǦ ǩǶǦǪǧǦ 
ǆǳǦǱǮǭǮ ǳǦ ǒǋǕǗǔ Ǯ ǖǐǋ ǭǦ ǷǵǶǴǨǫǪǹǨǦȏǫ ǳǦ ǒǫǻǦǳǮǭǲǴǸ ǭǦ ǰǦǵǦǼǮǸǫǸ ǷǵǴǶǫǪ ǖǫǩǹǱǦǸǮǨǦǸǦ 
2019/943 ǭǦ ǨǳǦǸǶǫǾǳǮǴǸ ǵǦǭǦǶ ǳǦ ǫǱǫǰǸǶǮǽǳǦ ǫǳǫǶǩǮȍǦ Ǯ ǷǵǴǶǫǪ ǵǶǦǨǮǱǦǸǦ ǭǦ ǪǶǬǦǨǳǦ ǵǴǲǴǾ 

 
 
 
 
 

 

 

ǎǳǪǮǰǦǸǴǶǮ 
ǈǶǫǪǳǴǷǸ ǨǴ ǵǴǷǱǫǪǳǦǸǦ ǮǭǨǫǾǸǦȍǳǦ ǩǴǪǮǳǦ ǜǫǱǳǦ ǨǶǫǪǳǴǷǸ 

2018 ǩǴǪǮǳǦ 2030 ǩǴǪǮǳǦ 

 
ǓǦǵǶǫǪǴǰ 

ǊǴǵǴǱǳǮǸǫǱǳǦ 
ǮǳǷǸǦǱǮǶǦǳǦ 
ǲǴȑǳǴǷǸ (MW) 

 
/  

 
808 

 

ǓǦǲǦǱǹǨǦȏǫ ǳǦ ǫǲǮǷǮǮǸǫ (Gg CO2-eq) 
2030 ǩǴǪǮǳǦ 2040 ǩǴǪǮǳǦ 2050 ǩǴǪǮǳǦ 

617.7 757.8 1556.7 

 
ǊǶǹǩǴ 

ǍǦǾǸǫǪǦ ǳǦ 
ǵǶǮǲǦǶǳǦ ǫǳǫǶǩǮȍǦ 
(ktoe)  

 
 

21.3 

 
 

10.4 

 
 

21.3 

 

 

 

ǚǮǳǦǳǷǮǮ 
ǇǹȓǫǸ 1556 ǲǮǱǮǴǳǮ ǫǨǶǦ 

ǎǭǨǴǶ ǳǦ ǺǮǳǦǳǷǮǮ ƿǦǨǳǴ ǵǶǮǨǦǸǳǴ ǵǦǶǸǳǫǶǷǸǨǴ, ǋǗǒ 

 
 

 

 

 
ǗǹǧȍǫǰǸ ǾǸǴ ǨǶǾǮ ǮǲǵǱǫǲǫǳǸǦǼǮȍǦ 

ǈǱǦǪǦ ǳǦ ǖǫǵǹǧǱǮǰǦ ǗǫǨǫǶǳǦ ǒǦǰǫǪǴǳǮȍǦ 
ǋǗǒ ǆǊ (ǆǊ ǒǦǰǫǪǴǳǷǰǮ ǫǱǫǰǸǶǦǳǮ). 
ǒǮǳǮǷǸǫǶǷǸǨǴ ǭǦ ǬǮǨǴǸǳǦ ǷǶǫǪǮǳǦ Ǯ ǵǶǴǷǸǴǶǳǴ ǵǱǦǳǮǶǦȏǫ 
ǖǫǩǹǱǦǸǴǶǳǦ ǰǴǲǮǷǮȍǦ ǭǦ ǫǳǫǶǩǫǸǮǰǦ 
ǒǋǕǗǔ 
ǒǮǳǮǷǸǫǶǷǸǨǴ ǭǦ ǫǰǴǳǴǲǮȍǦ 

 

 ǓǦǪǱǫǬǫǳ ǷǹǧȍǫǰǸ 
 ǆǩǫǳǼǮȍǦ ǭǦ ǫǳǫǶǩǫǸǮǰǦ, ǒǮǳǮǷǸǫǶǷǸǨǴ ǭǦ ǫǰǴǳǴǲǮȍǦ, ǒǮǳǮǷǸǫǶǷǸǨǴ ǭǦ ǬǮǨǴǸǳǦ ǷǶǫǪǮǳǦ Ǯ 

ǵǶǴǷǸǴǶǳǴ ǵǱǦǳǮǶǦȏǫ 

* ǓǦȍǰǶǮǸǮǽǳǮ ǰǦǵǦǼǮǸǫǸǮ Ƿǫ ǝǫǧǶǫǳ, ǈǫǱǫǷ Ǯ ǉǶǦǪǫǼ. ǓǦȍǪǴǼǳǦ ǨǴ 2022 ǩǴǪǮǳǦ ǸǶǫǧǦ ǪǦ Ƿǫ ǵǶǫǭǫǲǦǸ ǰǴǳǰǶǫǸǳǮ ǦǰǸǮǨǳǴǷǸǮ ǭǦ ǈǫǱǫǷ Ǯ 
ǉǶǦǪǫǼ. ǊǴǰǴǱǰǹ ǳǫ Ƿǫ ǮǭǩǶǦǪǦǸ ǴǨǮǫ ǰǦǵǦǼǮǸǫǸǮ, ǭǦǨǮǷǳǴǷǸǦ ǴǪ ǹǨǴǭ ǳǦ ǫǱǫǰǸǶǮǽǳǦ ǫǳǫǶǩǮȍǦ ǳǦ ǭǫǲȍǦǸǦ Ƿǫ ǭǩǴǱǫǲǹǨǦ. ǊǶǹǩǦ ǲǴǬǳǴǷǸ 
ǫ ǵǶǴǮǭǨǴǪǷǸǨǴǸǴ ǳǦ ǫǱǫǰǸǶǮǽǳǦ ǫǳǫǶǩǮȍǦ ǳǦ ǈǫǱǫǷ Ǯ ǉǶǦǪǫǼ ǪǦ Ƿǫ ǭǦǲǫǳǮ ǷǴ ǵǶǴǮǭǨǴǪǷǸǨǴ ǴǪ ǫǱǫǰǸǶǦǳǮ ǳǦ ǵǶǮǶǴǪǫǳ ǩǦǷ, ǳǴ ǨǴ 
ǴǨǴȍ ǷǱǹǽǦȍ ȑǫ Ƿǫ ǭǩǴǱǫǲǦǸ ǵǴǷǸǦǨǫǳǮǸǫ ǫǲǮǷǮǮ ǳǦ ǷǸǦǰǱǫǳǮǽǰǮ ǩǦǷǴǨǮ ǰǴǮ ǪǴǦȈǦǦǸ ǴǪ ǵǶǴǮǭǨǴǪǷǸǨǴǸǴ ǳǦ ǫǱǫǰǸǶǮǽǳǦ ǫǳǫǶǩǮȍǦ. 



ǓǆǜǎǔǓǆǑǋǓ ǕǑǆǓ Ǎǆ 
ǐǑǎǒǆǘǗǐǎ ǕǖǔǒǋǓǎ 

76 

 

 

 

ʇʀʄ 3 ʉʪʠʤʫʣʘʮʠʿʘ ʩʦ ʧʦʚʣʘʩʪʝʥʘ ʪʘʨʠʬʘ 
 

ʇʀʄ 3 ʉʪʠʤʫʣʘʮʠʿʘ ʩʦ ʧʦʚʣʘʩʪʝʥʘ ʪʘʨʠʬʘ 

ɻʣʘʚʥʘ ʮʝʣ: ǗǸǮǲǹǱǦǼǮȍǦ ǷǴ ǵǴǨǱǦǷǸǫǳǦ ǸǦǶǮǺǦ 
ʆʧʠʩ: ǎǭǩǶǦǪǧǦ ǳǦ ǳǴǨǮ ǲǦǱǮ ǻǮǪǶǴǼǫǳǸǶǦǱǮ, ǨǫǸǫǶ Ǯ ǧǮǴǩǦǷ ǷǴ ǵǴǨǱǦǷǸǫǳǮ ǸǦǶǮǺǮ ǰǴǮ ȑǫ ȍǦ ǷǸǮǲǹǱǮǶǦǦǸ ǮǭǩǶǦǪǧǦǸǦ 

 

 

ǈǶǫǲǫǳǷǰǦ ǶǦǲǰǦ    ǘǮǵ      ǗǫǰǸǴǶ     ǉǦǷǴǨǮ     ǔǵǷǫǩ 

2030 ð 2050 ǩǴǪǮǳǦ 
ǘǫǻǳǮǽǰǮ, 
ǶǫǩǹǱǦǸǴǶǫǳ 

ǗǳǦǧǪǹǨǦȏǫ ǷǴ 
ǫǳǫǶǩǮȍǦ 

CO2, CH4, N2O ǓǦǼǮǴǳǦǱǫǳ 

 
 

 

 

 
 

 
ǖǫǱǫǨǦǳǸǳǮ ǵǱǦǳǷǰǮ ǪǴǰǹǲǫǳǸǮ, ǭǦǰǴǳǷǰǮ Ǯ 
ǶǫǩǹǱǦǸǴǶǳǮ ǦǰǸǮ 

ǗǸǶǦǸǫǩǮȍǦ ǭǦ ǶǦǭǨǴȍ ǳǦ ǫǳǫǶǩǫǸǮǰǦǸǦ ǳǦ ǖǫǵǹǧǱǮǰǦ ǗǫǨǫǶǳǦ ǒǦǰǫǪǴǳǮȍǦ ǪǴ 2040 ǩǴǪǮǳǦ 
ǆǰǼǮǴǳǫǳ ǵǱǦǳ ǭǦ ǴǧǳǴǨǱǮǨǮ ǮǭǨǴǶǮ ǳǦ ǫǳǫǶǩǮȍǦ / ǓǦǼǮǴǳǦǱǫǳ ǵǱǦǳ ǭǦ ǫǳǫǶǩǮȍǦ Ǯ ǰǱǮǲǦ 
ǍǦǰǴǳ ǭǦ ǫǳǫǶǩǫǸǮǰǦ 
ǙǶǫǪǧǦ ǭǦ ǲǫǶǰǮ ǭǦ ǵǴǪǪǶǾǰǦ ǳǦ ǔǎǋ 
ǔǪǱǹǰǦ ǭǦ Ǩǰǹǵǫǳ ǮǳǷǸǦǱǮǶǦǳ ǰǦǵǦǼǮǸǫǸ ǭǦ ǵǴǨǱǦǷǸǫǳǮ ǵǶǴǮǭǨǴǪǮǸǫǱǮ ǳǦ ǫǱǫǰǸǶǮǽǳǦ 
ǫǳǫǶǩǮȍǦ 
ǕǶǦǨǮǱǳǮǰ ǭǦ ǵǴǨǱǦǷǸǫǳǮ ǵǶǴǮǭǨǴǪǮǸǫǱǮ ǰǴǮ ǰǴǶǮǷǸǦǸ ǵǴǨǱǦǷǸǫǳǦ ǸǦǶǮǺǦ 
ǔǪǱǹǰǦ ǭǦ ǳǦǼǮǴǳǦǱǳǦ ǭǦǪǴǱǬǮǸǫǱǳǦ ǼǫǱ ǭǦ ǹǽǫǷǸǨǴ ǳǦ ǔǎ ǨǴ ǧǶǹǸǴ ǵǴǸǶǴǾǹǨǦǽǰǦǸǦ ǳǦ 
ǫǳǫǶǩǮȍǦ 

 

 ǒǫǸǴǪǴǱǴǩǮȍǦ 
ǒǴǪǫǱǮǶǦȏǫ ǴǪǴǭǪǴǱǦ ǳǦǩǴǶǫ Ǯ ǴǵǸǮǲǮǭǦǼǮȍǦ ǷǴ ǳǦȍǲǦǱǮ ǸǶǴǾǴǼǮ ǰǴǶǮǷǸǫȍȑǮ ǩǴ 
ǲǴǪǫǱǴǸ MARKAL. ǒǫǸǴǪǴǱǴǩǮȍǦ ǳǦ ǒǕǐǕ 

 
 

 

 

 
ǕǶǫǸǵǴǷǸǦǨǰǮ 

ǕǶǫǰǹ ǷǸǮǲǹǱǮǶǦȏǫ ǷǴ ǵǴǨǱǦǷǸǫǳǮ ǸǦǶǮǺǮ, Ƿǫ ǵǶǫǪǨǮǪǹǨǦ ǪǴ 2040 ǩǴǪǮǳǦ 
ǪǴǵǴǱǳǮǸǫǱǫǳ ǰǦǵǦǼǮǸǫǸ ǳǦ: 
ǈǫǸǫǶǳǮ ǫǱǫǰǸǶǦǳǮ ǴǪ 124 MW 
ǋǱǫǰǸǶǦǳǮ ǴǪ 13 MW ǧǮǴǩǦǷ 
ǒǦǱǮ ǻǮǪǶǴǼǫǳǸǶǦǱǮ ǴǪ 27 MW 
ǪǦ Ƿǫ ǮǭǩǶǦǪǦǸ. 

 
 
 
 
 
 
 
 

 

ǗǸǦǸǹǷ ǳǦ ǮǲǵǱǫǲǫǳǸǦǼǮȍǦ ǕǴǪ ǮǲǵǱǫǲǫǳǸǦǼǮȍǦ 

 
 
 
 

ǕǶǫǭǫǲǫǳǮ ǽǫǰǴǶǮ 

ǙǶǫǪǧǦ ǭǦ ǲǫǶǰǮǸǫ ǭǦ ǵǴǪǪǶǾǰǦ ǳǦ ǵǶǴǮǭǨǴǪǷǸǨǴǸǴ ǳǦ ǫǱǫǰǸǶǮǽǳǦ ǫǳǫǶǩǮȍǦ ǴǪ 
ǴǧǳǴǨǱǮǨǮ ǮǭǨǴǶǮ ǳǦ ǫǳǫǶǩǮȍǦ ǪǴǳǫǷǫǳǦ ǴǪ ǈǱǦǪǦǸǦ (5.04.2019 ǩǴǪǮǳǦ). 
ǔǪǱǹǰǦ ǭǦ ǨǰǹǵǳǮǴǸ ǮǳǷǸǦǱǮǶǦǳ ǰǦǵǦǼǮǸǫǸ ǭǦ ǵǴǨǱǦǷǸǫǳǮ ǵǶǴǮǭǨǴǪǮǸǫǱǮ ǳǦ ǫǱǫǰǸǶǮǽǳǦ 
ǫǳǫǶǩǮȍǦ ǪǴǳǫǷǫǳǦ ǴǪ ǈǱǦǪǦǸǦ (5.04.2019).  
ǕǶǦǨǮǱǳǮǰ ǭǦ ǵǴǨǱǦǷǸǫǳǮ ǵǶǴǮǭǨǴǪǮǸǫǱǮ ǰǴǮ ǰǴǶǮǷǸǦǸ ǵǴǨǱǦǷǸǫǳǦ ǸǦǶǮǺǦ ǪǴǳǫǷǫǳ ǴǪ 
ǖǫǩǹǱǦǸǴǶǳǦǸǦ ǰǴǲǮǷǮȍǦ ǭǦ ǫǳǫǶǩǫǸǮǰǦ (06.06.2019) 
ǊǴǪǫǱǫǳ ǵǶǮǨǶǫǲǫǳ ǷǸǦǸǹǷ ǳǦ ǵǴǨǱǦǷǸǫǳ ǵǶǴǮǭǨǴǪǮǸǫǱ ǪǴ (28 ǪǫǰǫǲǨǶǮ 2020 ǩǴǪǮǳǦ) 
114 MW ǨǫǸǫǶǳǮ ǫǱǫǰǸǶǦǳǮ (ESM 13 MW ǇǴǩǪǦǳǼǮ, THOR 36 MW, ǗǨǫǸǮ ǓǮǰǴǱǫ/ ǞǸǮǵ, 
ǐǦǱǸǹǳ 34 MW ǊǫǲǮǶ ǐǦǵǮȍǦ /  ǉǫǨǩǫǱǮȍǦ, ǋǙǖǔǎǓǉ 30 MW ǇǴǩǪǦǳǼǮ) 
ǋǱǫǰǸǶǦǳǮ ǴǪ 4 MW ǧǮǴǩǦǷ 
ǒǦǱǮ ǻǮǪǶǴǼǫǳǸǶǦǱǮ ǴǪ 27 MW 

 
 

 
ǕǶǫǪǨǮǪǫǳǮ ǽǫǰǴǶǮ 

ǃǫ Ƿǫ ǪǴǪǫǱǹǨǦǦǸ ǳǴǨǮ ǵǴǨǱǦǷǸǫǳǮ ǸǦǶǮǺǮ ǨǶǭ ǴǷǳǴǨǦ ǳǦ ǵǶǦǨǮǱǴǸǴ ăǵǶǨ ǪǴȍǪǫǳ - ǵǶǨ 
ǹǷǱǹǬǫǳò ǳǦ ǵǶǴǮǭǨǴǪǮǸǫǱǮǸǫ ǳǦ ǫǱǫǰǸǶǮǽǳǦ ǫǳǫǶǩǮȍǦ ǴǪ ǷǴǴǪǨǫǸǳǮǸǫ ǸǫǻǳǴǱǴǩǮǮ ǭǦ ǔǎ 
ǪǴǪǫǰǦ ǳǫ Ƿǫ ǪǴǷǸǮǩǳǫ ǰǨǴǸǦǸǦ ǹǸǨǶǪǫǳǦ ǭǦ ǷǫǰǴȍǦ ǸǫǻǳǴǱǴǩǮȍǦ ǨǴ ǔǪǱǹǰǦǸǦ ǭǦ ǨǰǹǵǳǮǴǸ 
ǮǳǷǸǦǱǮǶǦǳ ǰǦǵǦǼǮǸǫǸ ǭǦ ǵǴǨǱǦǷǸǫǳǮ ǵǶǴǮǭǨǴǪǮǸǫǱǮ ǳǦ ǫǱǫǰǸǶǮǽǳǦ ǫǳǫǶǩǮȍǦ. 
ǒǴǬǳǴǷǸǦ ǭǦ ǴǸǰǦǬǹǨǦȏǫ ǴǪ ǪǴǪǫǱǫǳǦǸǦ ǵǴǨǱǦǷǸǫǳǦ ǸǦǶǮǺǦ ǨǴ ǭǦǲǫǳǦ ǭǦ ǷǸǫǰǳǹǨǦȏǫ 
ǷǴǵǷǸǨǫǳǴǷǸ ǮǱǮ ǵǶǴǪǴǱǬǫǳ ǵǫǶǮǴǪ ǳǦ ǰǴǳǼǫǷǮȍǦ ǳǦ ǮǭǩǶǦǪǫǳǦǸǦ ǒǛǋ ǪǦ ǧǮǪǫ 
ǶǦǭǩǱǫǪǦǳǦ Ǯ ǫǨǫǳǸǹǦǱǳǴ ǪǴǭǨǴǱǫǳǦ ǷǴ ǷǴǴǪǨǫǸǳǮǴǸ ǭǦǰǴǳ 
ǎǭǩǶǦǪǧǦ ǳǦ ǫǱǫǰǸǶǦǳǮ 

 
 
 

 

 

 
ǎǳǪǮǰǦǸǴǶǮ 

ǈǶǫǪǳǴǷǸ ǨǴ ǵǴǷǱǫǪǳǦǸǦ ǮǭǨǫǾǸǦȍǳǦ 
ǩǴǪǮǳǦ 

ǜǫǱǳǦ ǨǶǫǪǳǴǷǸ 

2016-2018 ǩǴǪǮǳǦ 2030 ǩǴǪǮǳǦ 

ǓǦǵǶǫǪǴǰ 
ǊǴǵǴǱǳǮǸǫǱǳǦ ǮǳǷǸǦǱǮǶǦǳǦ 
ǲǴȑǳǴǷǸ (MW) 

17.6 159 

 

ǓǦǲǦǱǹǨǦȏǫ ǳǦ ǫǲǮǷǮǮǸǫ (Gg CO2-eq) 
2030 ǩǴǪǮǳǦ 2040 ǩǴǪǮǳǦ 2050 ǩǴǪǮǳǦ 

123.3 147.0 178.9 

ǊǶǹǩǴ 
ǍǦǾǸǫǪǦ ǳǦ ǵǶǮǲǦǶǳǦ 
ǫǳǫǶǩǮȍǦ (ktoe)  

20.3 24.2 29.4 

 

 

 

ǚǮǳǦǳǷǮǮ 
ǇǹȓǫǸ 557 ǲǮǱǮǴǳǮ ǫǨǶǦ 

ǎǭǨǴǶ ǳǦ ǺǮǳǦǳǷǮǮ ǕǶǮǨǦǸǳǮ, ǷǸǮǲǹǱǦǼǮǮ ǵǶǫǰǹ ǵǴǸǶǴǾǹǨǦǽǰǮ ǷǲǫǸǰǮ 

 
 

 

 
 
ǗǹǧȍǫǰǸ ǾǸǴ ǨǶǾǮ ǮǲǵǱǫǲǫǳǸǦǼǮȍǦ 

ǈǱǦǪǦ ǳǦ ǖǫǵǹǧǱǮǰǦ ǗǫǨǫǶǳǦ ǒǦǰǫǪǴǳǮȍǦ 
ǖǫǩǹǱǦǸǴǶǳǦǸǦ ǰǴǲǮǷǮȍǦ ǭǦ ǫǳǫǶǩǫǸǮǰǦ 
ǒǮǳǮǷǸǫǶǷǸǨǴ ǭǦ ǬǮǨǴǸǳǦ ǷǶǫǪǮǳǦ Ǯ ǵǶǴǷǸǴǶǳǴ ǵǱǦǳǮǶǦȏǫ 
ǒǮǳǮǷǸǫǶǷǸǨǴ ǭǦ ǫǰǴǳǴǲǮȍǦ, ǆǩǫǳǼǮȍǦ ǭǦ ǫǳǫǶǩǫǸǮǰǦ 
ǕǶǮǨǦǸǳǮ ǮǳǨǫǷǸǮǸǴǶǮ 

 

 ǓǦǪǱǫǬǫǳ ǷǹǧȍǫǰǸ ǖǫǩǹǱǦǸǴǶǳǦǸǦ ǰǴǲǮǷǮȍǦ ǭǦ ǫǳǫǶǩǫǸǮǰǦ 



ǓǆǜǎǔǓǆǑǋǓ ǕǑǆǓ Ǎǆ 
ǐǑǎǒǆǘǗǐǎ ǕǖǔǒǋǓǎ 

77 

 

 

 

ʇʀʄ 4 ʉʪʠʤʫʣʘʮʠʿʘ ʩʦ ʧʦʚʣʘʩʪʝʥʘ ʧʨʝʤʠʿʘ 
 

ʇʀʄ 4 ʉʪʠʤʫʣʘʮʠʿʘ ʩʦ ʧʦʚʣʘʩʪʝʥʘ ʧʨʝʤʠʿʘ 

ɻʣʘʚʥʘ ʮʝʣ: ǍǩǴǱǫǲǹǨǦȏǫ ǳǦ ǪǴǲǦǾǳǮǴǸ ǵǶǴǮǭǨǴǪǷǸǨǫǳ ǰǦǵǦǼǮǸǫǸ ǴǪ ǴǧǳǴǨǱǮǨǮ ǮǭǨǴǶǮ ǳǦ ǫǳǫǶǩǮȍǦ 
ʆʧʠʩ: ǎǭǩǶǦǪǧǦ ǳǦ ǷǴǱǦǶǳǮ Ǯ ǨǫǸǫǶǳǮ ǫǱǫǰǸǶǦǳǮ ǷǴ ǵǴǨǱǦǷǸǫǳǮ ǵǶǫǲǮǹǲ ǸǦǶǮǺǮ ǭǦ ǷǸǮǲǹǱǮǶǦȏǫ ǳǦ ǮǭǩǶǦǪǧǦǸǦ 

 

 

ǈǶǫǲǫǳǷǰǦ ǶǦǲǰǦ 

 

 ǘǮǵ 
 

 ǗǫǰǸǴǶ 

 

 ǉǦǷǴǨǮ 
 

 

 ǔǵǷǫǩ 

2030 ð 2050 ǩǴǪǮǳǦ 
ǘǫǻǳǮǽǰǮ, 
ǶǫǩǹǱǦǸǴǶǫǳ 

ǗǳǦǧǪǹǨǦȏǫ ǷǴ 
ǫǳǫǶǩǮȍǦ 

CO2, CH4, N2O ǓǦǼǮǴǳǦǱǫǳ 

 
 

 

 
 
ǖǫǱǫǨǦǳǸǳǮ ǵǱǦǳǷǰǮ ǪǴǰǹǲǫǳǸǮ, 
ǭǦǰǴǳǷǰǮ Ǯ ǶǫǩǹǱǦǸǴǶǳǮ ǦǰǸǮ 

ǗǸǶǦǸǫǩǮȍǦ ǭǦ ǶǦǭǨǴȍ ǳǦ ǫǳǫǶǩǫǸǮǰǦǸǦ ǳǦ ǖǫǵǹǧǱǮǰǦ ǗǫǨǫǶǳǦ ǒǦǰǫǪǴǳǮȍǦ ǪǴ 2040 ǩǴǪǮǳǦ 
ǍǦǰǴǳ ǭǦ ǫǳǫǶǩǫǸǮǰǦ 
ǙǶǫǪǧǦ ǭǦ ǲǫǶǰǮ ǭǦ ǵǴǪǪǶǾǰǦ ǳǦ ǔǎǋ 
ǔǪǱǹǰǦ ǭǦ Ǩǰǹǵǫǳ ǮǳǷǸǦǱǮǶǦǳ ǰǦǵǦǼǮǸǫǸ ǭǦ ǵǴǨǱǦǷǸǫǳǮ ǵǶǴǮǭǨǴǪǮǸǫǱǮ ǳǦ ǫǱǫǰǸǶǮǽǳǦ ǫǳǫǶǩǮȍǦ 
ǔǪǱǹǰǦ ǭǦ ǳǦǼǮǴǳǦǱǳǦ ǭǦǪǴǱǬǮǸǫǱǳǦ ǼǫǱ ǭǦ ǹǽǫǷǸǨǴ ǳǦ ǔǎ ǨǴ ǧǶǹǸǴ ǵǴǸǶǴǾǹǨǦǽǰǦǸǦ ǳǦ ǫǳǫǶǩǮȍǦ 
ǉǴǪǮǾǳǦ ǵǶǴǩǶǦǲǦ ǭǦ ǺǮǳǦǳǷǮǷǰǦ ǵǴǪǪǶǾǰǦ ǳǦ ǵǶǴǮǭǨǴǪǷǸǨǴǸǴ ǳǦ ǫǱǫǰǸǶǮǽǳǦ ǫǳǫǶǩǮȍǦ ǴǪ ǔǎǋ 

 

 

 
ǒǫǸǴǪǴǱǴǩǮȍǦ 

 ǕǶǫǰǹ ǷǸǮǲǹǱǦǼǮȍǦ ǷǴ ǵǴǨǱǦǷǸǫǳǦ ǵǶǫǲǮȍǦ Ƿǫ ǵǶǫǪǨǮǪǹǨǦ ǪǴ 2025 ǩǴǪǮǳǦ ǪǦ Ƿǫ ǮǭǩǶǦǪǮ 
ǪǴǵǴǱǳǮǸǫǱǫǳ ǰǦǵǦǼǮǸǫǸ: 
ǗǴǳǽǫǨǮ ǼǫǳǸǶǦǱǮ ǴǪ 200 MW 

 

 

 
ǕǶǫǸǵǴǷǸǦǨǰǮ 

 ǕǶǫǰǹ ǷǸǮǲǹǱǦǼǮȍǦ ǷǴ ǵǴǨǱǦǷǸǫǳǦ ǵǶǫǲǮȍǦ Ƿǫ ǵǶǫǪǨǮǪǹǨǦ ǪǴ 2040 ǩǴǪǮǳǦ ǪǦ Ƿǫ ǮǭǩǶǦǪǮ 
ǪǴǵǴǱǳǮǸǫǱǫǳ ǰǦǵǦǼǮǸǫǸ: 
ǗǴǳǽǫǨǮ ǼǫǳǸǶǦǱǮ ǴǪ 200 MW 
ǈǫǸǫǶǳǮ ǫǱǫǰǸǶǦǳǮ ǴǪ 64 MW 

 
 
 
 
 
 
 

 

 

ǗǸǦǸǹǷ ǳǦ ǮǲǵǱǫǲǫǳǸǦǼǮȍǦ ǕǴǪ ǮǲǵǱǫǲǫǳǸǦǼǮȍǦ 

 
 
 
 
 
ǕǶǫǭǫǲǫǳǮ ǽǫǰǴǶǮ 

ǙǷǨǴǫǳǦ ǫ ǙǶǫǪǧǦ ǭǦ ǲǫǶǰǮǸǫ ǭǦ ǵǴǪǪǶǾǰǦ ǳǦ ǵǶǴǮǭǨǴǪǷǸǨǴǸǴ ǳǦ ǫǱǫǰǸǶǮǽǳǦ ǫǳǫǶǩǮȍǦ ǴǪ 
ǴǧǳǴǨǱǮǨǮ ǮǭǨǴǶǮ ǳǦ ǫǳǫǶǩǮȍǦ ǰǦǰǴ Ǯ ǴǪǱǹǰǦ ǭǦ ǨǰǹǵǳǮǴǸ ǮǳǷǸǦǱǮǶǦǳ ǰǦǵǦǼǮǸǫǸ ǭǦ ǵǴǨǱǦǷǸǫǳǮ 
ǵǶǴǮǭǨǴǪǮǸǫǱǮ ǳǦ ǫǱǫǰǸǶǮǽǳǦ ǫǳǫǶǩǮȍǦ (5.04.2019 ǩǴǪǮǳǦ). 
ǘǫǳǪǫǶ ǭǦ ǪǴǪǫǱǹǨǦȏǫ ǳǦ ǪǴǩǴǨǴǶ ǭǦ ǵǶǦǨǴ ǳǦ ǰǴǶǮǷǸǫȏǫ ǵǶǫǲǮȍǦ ǭǦ ǫǱǫǰǸǶǮǽǳǦ ǫǳǫǶǩǮȍǦ 
ǵǶǴǮǭǨǫǪǫǳǦ ǴǪ ǺǴǸǴǨǴǱǸǦǮǽǳǮ ǫǱǫǰǸǶǦǳǮ ǮǭǩǶǦǪǫǳǮ ǳǦ ǭǫǲȍǮǾǸǫ ǨǴ ǷǴǵǷǸǨǫǳǴǷǸ ǳǦ ǖǫǵǹǧǱǮǰǦ 
ǗǫǨǫǶǳǦ ǒǦǰǫǪǴǳǮȍǦ (21.07.2019) 
ǘǫǳǪǫǶ ǭǦ ǪǴǪǫǱǹǨǦȏǫ ǳǦ ǵǶǦǨǴ ǳǦ ǰǴǶǮǷǸǫȏǫ ǳǦ ǵǶǫǲǮȍǦ ǭǦ ǫǱǫǰǸǶǮǽǳǦ ǫǳǫǶǩǮȍǦ ǵǶǴǮǭǨǫǪǫǳǦ ǴǪ 
ǺǴǸǴǨǴǱǸǦǮǽǳǮ ǫǱǫǰǸǶǦǳǮ ǮǭǩǶǦǪǫǳǮ ǳǦ ǭǫǲȍǮǾǸǫ ǰǴǫ ǳǫ ǫ ǨǴ ǷǴǵǷǸǨǫǳǴǷǸ ǳǦ ǖǫǵǹǧǱǮǰǦ ǗǫǨǫǶǳǦ 
ǒǦǰǫǪǴǳǮȍǦ ǮǱǮ ǳǦ ǭǫǲȍǮǾǸǫ ǨǴ ǷǴǵǷǸǨǫǳǴǷǸ ǳǦ ǖǫǵǹǧǱǮǰǦ ǗǫǨǫǶǳǦ ǒǦǰǫǪǴǳǮȍǦ ǳǦ ǰǴǫ ǫ ǹǸǨǶǪǫǳǴ 
ǵǶǦǨǴ ǳǦ ǰǴǶǮǷǸǫȏǫ (2.10.2019) 
ǈǶǭ ǴǷǳǴǨǦ ǳǦ ǷǵǶǴǨǫǪǫǳǮǸǫ ǸǫǳǪǫǶǮ, ǵǶǦǨǴ ǳǦ ǰǴǶǮǷǸǫȏǫ ǳǦ ǵǴǨǱǦǷǸǫǳǮ ǵǶǫǲǮǮ ǫ ǪǴǪǫǱǫǳǴ ǭǦ 
ǚǈ ǫǱǫǰǸǶǦǳǮ ǷǴ ǨǰǹǵǳǴ ǮǳǷǸǦǱǮǶǦǳǦ ǲǴȑǳǴǷǸ ǴǪ 60 MW. 

 
 

 
ǕǶǫǪǨǮǪǫǳǮ ǽǫǰǴǶǮ 

ǎǭǩǶǦǪǧǦ ǳǦ ǺǴǸǴǨǴǱǸǦǮǽǳǮ ǫǱǫǰǸǶǦǳǮ ǭǦ ǰǴǮ ǫ ǪǴǪǫǱǫǳǴ ǵǶǦǨǴ ǳǦ ǰǴǶǮǷǸǫȏǫ ǵǶǫǲǮȍǦ 
ǗǵǶǴǨǫǪǹǨǦȏǫ ǳǦ ǳǴǨǮ ǸǫǳǪǫǶǮ ǭǦ ǪǴǪǫǱǹǨǦȏǫ ǪǴǩǴǨǴǶ ǭǦ ǵǶǦǨǴ ǳǦ ǰǴǶǮǷǸǫȏǫ ǵǶǫǲǮȍǦ ǭǦ 
ǫǱǫǰǸǶǮǽǳǦ ǫǳǫǶǩǮȍǦ ǵǶǴǮǭǨǫǪǫǳǦ ǴǪ ǺǴǸǴǨǴǱǸǦǮǽǳǦ ǼǫǳǸǶǦǱǦ ǮǭǩǶǦǪǫǳǦ ǳǦ ǭǫǲȍǮǾǸǫ ǨǴ 
ǷǴǵǷǸǨǫǳǴǷǸ ǳǦ ǖǫǵǹǧǱǮǰǦ ǗǫǨǫǶǳǦ ǒǦǰǫǪǴǳǮȍǦ, ǨǴ ǵǶǴǷǫǰ ǫǪǳǦǾ ǩǴǪǮǾǳǴ. 
ǗǵǶǴǨǫǪǹǨǦȏǫ ǳǴǨǮ ǸǫǳǪǫǶǮ ǭǦ ǪǴǪǫǱǹǨǦȏǫ ǵǶǦǨǴ ǳǦ ǰǴǶǮǷǸǫȏǫ ǳǦ ǵǶǫǲǮȍǦ ǭǦ ǫǱǫǰǸǶǮǽǳǦ 
ǫǳǫǶǩǮȍǦ ǵǶǴǮǭǨǫǪǫǳǦ ǴǪ ǺǴǸǴǨǴǱǸǦǮǽǳǮ ǫǱǫǰǸǶǦǳǮ ǮǭǩǶǦǪǫǳǮ ǳǦ ǭǫǲȍǮǾǸǫ ǰǴǫ ǳǫ ǫ ǨǴ 
ǷǴǵǷǸǨǫǳǴǷǸ ǳǦ ǖǫǵǹǧǱǮǰǦ ǗǫǨǫǶǳǦ ǒǦǰǫǪǴǳǮȍǦ ǮǱǮ ǳǦ ǭǫǲȍǮǾǸǫ ǨǴ ǷǴǵǷǸǨǫǳǴǷǸ ǳǦ ǖǫǵǹǧǱǮǰǦ 
ǗǫǨǫǶǳǦ ǒǦǰǫǪǴǳǮȍǦ ǳǦ ǰǴǫ ǫ ǨǴǷǵǴǷǸǦǨǫǳǴ ǵǶǦǨǴ ǳǦ ǰǴǶǮǷǸǫȏǫ, ǨǴ ǵǶǴǷǫǰ ǫǪǳǦǾ ǩǴǪǮǾǳǴ 

 
 
 
 
 

 

 

ǎǳǪǮǰǦǸǴǶǮ 

ǈǶǫǪǳǴǷǸ ǨǴ 
ǵǴǷǱǫǪǳǦǸǦ ǮǭǨǫǾǸǦȍǳǦ 
ǩǴǪǮǳǦ 

 
ǎǳǪǮǰǦǸǮǨǳǦ ǸǶǦǫǰǸǴǶǮȍǦ 

 
ǜǫǱǳǦ ǨǶǫǪǳǴǷǸ 

2018 ǩǴǪǮǳǦ  2025 ǩǴǪǮǳǦ 

ǓǦǵǶǫǪǴǰ 
ǎǳǷǸǦǱǮǶǦǳǦ 
ǲǴȑǳǴǷǸ (MW) 

/  
 

200 

ǓǦǲǦǱǹǨǦȏǫ ǳǦ ǫǲǮǷǮǮǸǫ 
(Gg CO2-eq) 

2030 ǩǴǪǮǳǦ 2040 ǩǴǪǮǳǦ 2050 ǩǴǪǮǳǦ 

108 108 108 

 
ǊǶǹǩǴ 

ǍǦǾǸǫǪǦ ǳǦ 
ǵǶǮǲǦǶǳǦ ǫǳǫǶǩǮȍǦ 
(ktoe)  

 
21.5 

 
21.5 

 
21.5 

 

 

 ǇǹȓǫǸ 160 ǲǮǱǮǴǳǮ ǫǨǶǦ 

ǚǮǳǦǳǷǮǮ ǎǭǨǴǶ ǳǦ 
ǺǮǳǦǳǷǮǮ 

ǕǶǮǨǦǸǳǮ, ǷǸǮǲǹǱǦǼǮǮ ǴǪ ǧǹȓǫǸǴǸ ǳǦ ǼǫǳǸǶǦǱǳǦǸǦ ǨǱǦǷǸ 

 

 

 
ǗǹǧȍǫǰǸ ǾǸǴ ǨǶǾǮ ǮǲǵǱǫǲǫǳǸǦǼǮȍǦ 

ǈǱǦǪǦ ǳǦ ǖǫǵǹǧǱǮǰǦ ǗǫǨǫǶǳǦ ǒǦǰǫǪǴǳǮȍǦ 
ǒǮǳǮǷǸǫǶǷǸǨǴ ǭǦ ǫǰǴǳǴǲǮȍǦ 
ǕǶǮǨǦǸǳǮ ǮǳǨǫǷǸǮǸǴǶǮ 

 

 ǓǦǪǱǫǬǫǳ ǷǹǧȍǫǰǸ ǒǮǳǮǷǸǫǶǷǸǨǴ ǭǦ ǫǰǴǳǴǲǮȍǦ 



ǓǆǜǎǔǓǆǑǋǓ ǕǑǆǓ Ǎǆ 
ǐǑǎǒǆǘǗǐǎ ǕǖǔǒǋǓǎ 

78 

 

 

 

ʇʀʄ 5 ɽʣʝʢʪʨʘʥʠ ʦʜ ʙʠʦʤʘʩʘ (ʂʊɽɽ ʦʧʮʠʦʥʘʣʥʦ) 
 

ʇʀʄ 5 ɽʣʝʢʪʨʘʥʠ ʦʜ ʙʠʦʤʘʩʘ (ʂʊɽɽ ʦʧʮʠʦʥʘʣʥʦ) 

ɻʣʘʚʥʘ ʮʝʣ: ǍǩǴǱǫǲǹǨǦȏǫ ǳǦ ǪǴǲǦǾǳǮǴǸ ǵǶǴǮǭǨǴǪǷǸǨǫǳ ǰǦǵǦǼǮǸǫǸ ǴǪ ǴǧǳǴǨǱǮǨǮ ǮǭǨǴǶǮ ǳǦ ǫǳǫǶǩǮȍǦ 
ʆʧʠʩ: ǔǨǦǦ ǲǫǶǰǦ ȍǦ ǶǦǭǩǱǫǪǹǨǦ ǮǭǩǶǦǪǧǦǸǦ ǳǦ ǪǮǷǸǶǮǧǹǮǶǦǳǮ ǲǦǱǮ ǫǱǫǰǸǶǦǳǮ ǳǦ ǧǮǴǲǦǷǦ (ǐǘǋǋ ǴǵǼǮǴǳǦǱǳǴ) ǷǴ ǷǸǮǲǹǱǦǼǮȍǦ ǵǶǫǰǹ ǵǴǨǱǦǷǸǫǳǮ 
ǸǦǶǮǺǮ. ǕǴǰǶǦȍ ǭǩǴǱǫǲǹǨǦȏǫǸǴ ǳǦ ǹǪǫǱǴǸ ǳǦ ǔǎǋ ǷǴ ǐǘǋǋ, ǸǮǫ ǸǶǫǧǦ ǪǦ ǵǶǮǪǴǳǫǷǦǸ Ǯ ǭǦ ǭǩǴǱǫǲǹǨǦȏǫ ǳǦ ǺǱǫǰǷǮǧǮǱǳǴǷǸǦ ǳǦ ǫǳǫǶǩǫǸǷǰǮǴǸ 
ǷǮǷǸǫǲ Ǯ ǴǧǫǭǧǫǪǹǨǦȏǫ ǳǦ ǷǮǩǹǶǳǴǷǸ ǨǴ ǷǳǦǧǪǹǨǦȏǫǸǴ. ǕǶǫǪǨǮǪǫǳǴ ǫ ǪǦ Ƿǫ ǰǴǶǮǷǸǮ ǧǮǴǲǦǷǦ ǴǪ ǼǨǶǷǸ ǴǸǵǦǪǫǳ ǮǳǪǹǷǸǶǮǷǰǮ Ǯ ǰǴǲǹǳǦǱǫǳ ǴǸǵǦǪ, 
ǮǲǦȍȑǮ ȍǦ ǵǶǫǪǨǮǪ ǴǪǶǬǱǮǨǴǷǸǦ ǳǦ ǧǮǴǲǦǷǦǸǦ ǳǦ ǳǦǼǮǴǳǦǱǳǴ ǳǮǨǴ. 

 

 
ǈǶǫǲǫǳǷǰǦ ǶǦǲǰǦ 

 

 ǘǮǵ 
 

 ǗǫǰǸǴǶ 

 

 ǉǦǷǴǨǮ 

 

 ǔǵǷǫǩ 

2030 ð 2050 ǩǴǪǮǳǦ ǘǫǻǳǮǽǰǮ, ǶǫǩǹǱǦǸǴǶǫǳ ǗǳǦǧǪǹǨǦȏǫ ǷǴ ǫǳǫǶǩǮȍǦ CO2, CH4, N2O ǓǦǼǮǴǳǦǱǫǳ 

 
 

 

 
 
ǖǫǱǫǨǦǳǸǳǮ ǵǱǦǳǷǰǮ ǪǴǰǹǲǫǳǸǮ, 
ǭǦǰǴǳǷǰǮ Ǯ ǶǫǩǹǱǦǸǴǶǳǮ ǦǰǸǮ 

ǗǸǶǦǸǫǩǮȍǦ ǭǦ ǶǦǭǨǴȍ ǳǦ ǫǳǫǶǩǫǸǮǰǦǸǦ ǳǦ ǖǫǵǹǧǱǮǰǦ ǗǫǨǫǶǳǦ ǒǦǰǫǪǴǳǮȍǦ ǪǴ 2040 ǩǴǪǮǳǦ 
ǍǦǰǴǳ ǭǦ ǫǳǫǶǩǫǸǮǰǦ 
ǙǶǫǪǧǦ ǭǦ ǲǫǶǰǮ ǭǦ ǵǴǪǪǶǾǰǦ ǳǦ ǔǎǋ 
ǔǪǱǹǰǦ ǭǦ Ǩǰǹǵǫǳ ǮǳǷǸǦǱǮǶǦǳ ǰǦǵǦǼǮǸǫǸ ǭǦ ǵǴǨǱǦǷǸǫǳǮ ǵǶǴǮǭǨǴǪǮǸǫǱǮ ǳǦ ǫǱǫǰǸǶǮǽǳǦ ǫǳǫǶǩǮȍǦ 
ǕǶǦǨǮǱǳǮǰ ǭǦ ǵǴǨǱǦǷǸǫǳǮ ǵǶǴǮǭǨǴǪǮǸǫǱǮ ǰǴǮ ǰǴǶǮǷǸǦǸ ǵǴǨǱǦǷǸǫǳǦ ǸǦǶǮǺǦ 
ǔǪǱǹǰǦ ǭǦ ǳǦǼǮǴǳǦǱǳǦ ǭǦǪǴǱǬǮǸǫǱǳǦ ǼǫǱ ǭǦ ǹǽǫǷǸǨǴ ǳǦ ǔǎ ǨǴ ǧǶǹǸǴ ǵǴǸǶǴǾǹǨǦǽǰǦǸǦ ǳǦ ǫǳǫǶǩǮȍǦ 

 

 ǒǫǸǴǪǴǱǴǩǮȍǦ 
 ǕǶǫǰǹ ǷǸǮǲǹǱǮǶǦȏǫ ǷǴ ǵǴǨǱǦǷǸǫǳǮ ǸǦǶǮǺǮ, ǵǶǫǪǨǮǪǫǳǴ ǫ ǪǴ 2025 ǩǴǪǮǳǦ ǪǦ Ƿǫ ǮǭǩǶǦǪǦǸ ǫǱǫǰǸǶǦǳǮ 

ǳǦ ǧǮǴǲǦǷǦ ǷǴ ǲǴȑǳǴǷǸ ǴǪ 5 MW. 

 

 ǕǶǫǸǵǴǷǸǦǨǰǮ 
ǕǶǫǰǹ ǷǸǮǲǹǱǮǶǦȏǫ ǷǴ ǵǴǨǱǦǷǸǫǳǮ ǸǦǶǮǺǮ, ǵǶǫǪǨǮǪǫǳǴ ǫ ǪǴ 2040 ǩǴǪǮǳǦ ǪǦ Ƿǫ ǮǭǩǶǦǪǦǸ ǫǱǫǰǸǶǦǳǮ 
ǳǦ ǧǮǴǲǦǷǦ ǷǴ ǲǴȑǳǴǷǸ ǴǪ 15 MW. 

 
 
 
 

 

 

ǗǸǦǸǹǷ ǳǦ ǮǲǵǱǫǲǫǳǸǦǼǮȍǦ ǕǴǪ ǮǲǵǱǫǲǫǳǸǦǼǮȍǦ 

 
 
 

ǕǶǫǭǫǲǫǳǮ ǽǫǰǴǶǮ 

ǙǶǫǪǧǦ ǭǦ ǲǫǶǰǮǸǫ ǭǦ ǵǴǪǪǶǾǰǦ ǳǦ ǵǶǴǮǭǨǴǪǷǸǨǴǸǴ ǳǦ ǫǱǫǰǸǶǮǽǳǦ ǫǳǫǶǩǮȍǦ ǴǪ ǴǧǳǴǨǱǮǨǮ ǮǭǨǴǶǮ ǳǦ 
ǫǳǫǶǩǮȍǦ ǪǴǳǫǷǫǳǦ ǴǪ ǈǱǦǪǦǸǦ (5.04.2019 ǩǴǪǮǳǦ). 
ǔǪǱǹǰǦ ǭǦ ǨǰǹǵǳǮǴǸ ǮǳǷǸǦǱǮǶǦǳ ǰǦǵǦǼǮǸǫǸ ǭǦ ǵǴǨǱǦǷǸǫǳǮ ǵǶǴǮǭǨǴǪǮǸǫǱǮ ǳǦ ǫǱǫǰǸǶǮǽǳǦ ǫǳǫǶǩǮȍǦ 
ǪǴǳǫǷǫǳǦ ǴǪ ǈǱǦǪǦǸǦ (5.04.2019).  
ǕǶǦǨǮǱǳǮǰ ǭǦ ǵǴǨǱǦǷǸǫǳǮ ǵǶǴǮǭǨǴǪǮǸǫǱǮ ǰǴǮ ǰǴǶǮǷǸǦǸ ǵǴǨǱǦǷǸǫǳǦ ǸǦǶǮǺǦ ǪǴǳǫǷǫǳ ǴǪ 
ǖǫǩǹǱǦǸǴǶǳǦǸǦ ǰǴǲǮǷǮȍǦ ǭǦ ǫǳǫǶǩǫǸǮǰǦ (06.06.2019) 
ǕǶǮǨǶǫǲǫǳ ǷǸǦǸǹǷ ǳǦ ǵǴǨǱǦǷǸǫǳ ǵǶǴǮǭǨǴǪǮǸǫǱ ǪǴǪǫǱǫǳ ǳǦ 3,15 MW (28 ǪǫǰǫǲǨǶǮ 2020 ǩǴǪǮǳǦ) 

 

 
ǕǶǫǪǨǮǪǫǳǮ ǽǫǰǴǶǮ 

ǎǭǲǫǳǦ ǳǦ ǙǶǫǪǧǦǸǦ ǭǦ ǲǫǶǰǮǸǫ ǭǦ ǵǴǪǪǶǾǰǦ ǳǦ ǵǶǴǮǭǨǴǪǷǸǨǴǸǴ ǳǦ ǫǱǫǰǸǶǮǽǳǦ ǫǳǫǶǩǮȍǦ ǴǪ 
ǴǧǳǴǨǱǮǨǮ ǮǭǨǴǶǮ ǳǦ ǫǳǫǶǩǮȍǦ ǭǦ ǪǦ Ƿǫ ǴǧǫǭǧǫǪǮ ǶǦǭǱǮǽǫǳ ǸǶǫǸǲǦǳ (ǸǦǶǮǺǫǳ ǮǭǳǴǷ, ǵǫǶǮǴǪ ǮǸǳ.) ǭǦ 
ǵǴǷǸǶǴȍǰǮǸǫ ǭǦ ǐǘǋǋ ǰǴǮ ǰǴǶǮǷǸǦǸ ǮǳǪǹǷǸǶǮǷǰǮ Ǯ ǰǴǲǹǳǦǱǫǳ ǼǨǶǷǸ ǴǸǵǦǪ 
ǗǵǶǴǨǫǪǹǨǦȏǫ ǳǦ ǵǱǦǳǴǸ ǭǦ ǶǦǭǨǴȍ/ǮǭǩǶǦǪǧǦ ǳǦ ǶǫǩǮǴǳǦǱǳǮ ǪǫǵǴǳǮǮ 
ǕǶǮǨǱǫǰǹǨǦȏǫ ǳǦ ǮǳǨǫǷǸǮǸǴǶǮǸǫ ǵǶǫǰǹ ǷǴǷǸǦǳǴǼǮ ǵǶǫǰǹ ǷǸǴǵǦǳǷǰǮǸǫ ǰǴǲǴǶǮ 
ǎǭǩǶǦǪǧǦ ǳǦ ǫǱǫǰǸǶǦǳǮ 

 
 
 

 

 

 

ǎǳǪǮǰǦǸǴǶǮ 
ǈǶǫǪǳǴǷǸ ǨǴ ǵǴǷǱǫǪǳǦǸǦ ǮǭǨǫǾǸǦȍǳǦ ǩǴǪǮǳǦ ǜǫǱǳǦ ǨǶǫǪǳǴǷǸ 

2018 ǩǴǪǮǳǦ 2030 ǩǴǪǮǳǦ 

ǓǦǵǶǫǪǴǰ 
ǎǳǷǸǦǱǮǶǦǳǦ 
ǲǴȑǳǴǷǸ (MW) 

/  10 

ǓǦǲǦǱǹǨǦȏǫ ǳǦ ǫǲǮǷǮǮǸǫ (Gg 
CO2-eq) 

2030 ǩǴǪǮǳǦ 2040 ǩǴǪǮǳǦ 2050 ǩǴǪǮǳǦ 

21 21 21 

 
ǊǶǹǩǴ 

ǍǦǾǸǫǪǦ ǳǦ 
ǵǶǮǲǦǶǳǦ 
ǫǳǫǶǩǮȍǦ (ktoe)  

 
3 

 
3 

 
3 

 

 

 ǇǹȓǫǸ 24,3 ǲǮǱǮǴǳǮ ǫǨǶǦ 

ǚǮǳǦǳǷǮǮ ǎǭǨǴǶ ǳǦ 
ǺǮǳǦǳǷǮǮ 

ǕǶǮǨǦǸǳǮ, ǷǸǮǲǹǱǦǼǮǮ ǴǪ ǧǹȓǫǸǴǸ ǳǦ ǼǫǳǸǶǦǱǳǦǸǦ ǨǱǦǷǸ 

 
 

 

 

ǗǹǧȍǫǰǸ ǾǸǴ ǨǶǾǮ 
ǮǲǵǱǫǲǫǳǸǦǼǮȍǦ 

ǈǱǦǪǦ ǳǦ ǖǫǵǹǧǱǮǰǦ ǗǫǨǫǶǳǦ ǒǦǰǫǪǴǳǮȍǦ 
ǖǫǩǹǱǦǸǴǶǳǦǸǦ ǰǴǲǮǷǮȍǦ ǭǦ ǫǳǫǶǩǫǸǮǰǦ 
ǒǮǳǮǷǸǫǶǷǸǨǴ ǭǦ ǬǮǨǴǸǳǦ ǷǶǫǪǮǳǦ Ǯ ǵǶǴǷǸǴǶǳǴ ǵǱǦǳǮǶǦȏǫ 
ǒǮǳǮǷǸǫǶǷǸǨǴ ǭǦ ǫǰǴǳǴǲǮȍǦ, ǆǩǫǳǼǮȍǦ ǭǦ ǫǳǫǶǩǫǸǮǰǦ 
ǕǶǮǨǦǸǳǮ ǮǳǨǫǷǸǮǸǴǶǮ 

 

 ǓǦǪǱǫǬǫǳ ǷǹǧȍǫǰǸ ǒǮǳǮǷǸǫǶǷǸǨǴ ǭǦ ǫǰǴǳǴǲǮȍǦ, ǆǩǫǳǼǮȍǦ ǭǦ ǫǳǫǶǩǫǸǮǰǦ 



ǓǆǜǎǔǓǆǑǋǓ ǕǑǆǓ Ǎǆ 
ǐǑǎǒǆǘǗǐǎ ǕǖǔǒǋǓǎ 

79 

 

 

 

ʇʀʄ 6 ʉʦʣʘʨʥʠ ʢʨʦʚʥʠ ʮʝʥʪʨʘʣʠ 
 

ʇʀʄ 6 ʉʦʣʘʨʥʠ ʢʨʦʚʥʠ ʮʝʥʪʨʘʣʠ 

ɻʣʘʚʥʘ ʮʝʣ: ǍǩǴǱǫǲǹǨǦȏǫ ǳǦ ǪǴǲǦǾǳǮǴǸ ǵǶǴǮǭǨǴǪǷǸǨǫǳ ǰǦǵǦǼǮǸǫǸ ǴǪ ǴǧǳǴǨǱǮǨǮ ǮǭǨǴǶǮ ǳǦ ǫǳǫǶǩǮȍǦ 
ʆʧʠʩ: ǎǭǩǶǦǪǧǦ ǳǦ ǷǴǱǦǶǳǮ ǰǶǴǨǳǮ ǼǫǳǸǶǦǱǮ, ǳǦ ǵǶǮǨǦǸǳǮ Ǯ ȍǦǨǳǮ ǭǩǶǦǪǮ, ǮǱǮ ǵǶǴǮǭǨǴǪǮǸǫǱǮ ǮǱǮ ǷǮǷǸǫǲǮ ǴǪ ǰǴǮ ǼǫǱǴǰǹǵǳǦǸǦ ǵǶǴǮǭǨǫǪǫǳǦ 
ǫǱǫǰǸǶǮǽǳǦ ǫǳǫǶǩǮȍǦ ȑǫ Ƿǫ ǰǴǶǮǷǸǮ ǭǦ ǷǴǵǷǸǨǫǳǮ ǵǴǸǶǫǧǮ ǮǱǮ ȑǫ Ƿǫ ǷǰǱǦǪǮǶǦ. ǋǪǳǦ ǴǪ ǲǴǬǳǴǷǸǮǸǫ ǭǦ ǭǩǴǱǫǲǹǨǦȏǫ ǳǦ ǮǳǷǸǦǱǮǶǦǳǦǸǦ ǲǴȑǳǴǷǸ ǳǦ 
ǷǴǱǦǶǳǮǸǫ ǷǮǷǸǫǲǮ ǳǦ ǵǴǰǶǮǨǮ ǫ ǵǶǫǰǹ ǭǦǫǪǳǮǼǮǸǫ ǭǦ ǴǧǳǴǨǱǮǨǦ ǫǳǫǶǩǮȍǦ. 

 
 

 

ǈǶǫǲǫǳǷǰǦ ǶǦǲǰǦ 

 

 ǘǮǵ 
 

 ǗǫǰǸǴǶ 
 

 

 ǉǦǷǴǨǮ 
 

 

 ǔǵǷǫǩ 

 
2030 ð 2050 ǩǴǪǮǳǦ 

ǘǫǻǳǮǽǰǮ, 
ǶǫǩǹǱǦǸǴǶǫǳ 

ǗǫǰǸǴǶ ǭǦ ǪǴǲǦȑǮǳǷǸǨǴ, 
ǰǴǲǫǶǼǮȍǦǱǫǳ Ǯ ǮǳǪǹǷǸǶǮǷǰǮ 
ǷǫǰǸǴǶ 

 
CO2, CH4, N2O 

 
ǓǦǼǮǴǳǦǱǫǳ 

 

 

 
ǖǫǱǫǨǦǳǸǳǮ ǵǱǦǳǷǰǮ ǪǴǰǹǲǫǳǸǮ, 
ǭǦǰǴǳǷǰǮ Ǯ ǶǫǩǹǱǦǸǴǶǳǮ ǦǰǸǮ 

ǗǸǶǦǸǫǩǮȍǦ ǭǦ ǶǦǭǨǴȍ ǳǦ ǫǳǫǶǩǫǸǮǰǦǸǦ ǳǦ ǒǦǰǫǪǴǳǮȍǦ ǪǴ 2040 ǩǴǪǮǳǦ 
ǍǦǰǴǳ ǭǦ ǫǳǫǶǩǫǸǮǰǦ 
ǕǴǪǭǦǰǴǳǷǰǮ ǦǰǸǮ ǭǦ ǴǧǳǴǨǱǮǨǦ ǫǳǫǶǩǮȍǦ 
ǗǴǱǦǶǳǦ ǷǸǶǦǸǫǩǮȍǦ 2022 ǩǴǪǮǳǦ (ǋǨǶǴǵǷǰǦ ǰǴǲǮǷǮȍǦ) 

 

 
ǒǫǸǴǪǴǱǴǩǮȍǦ [ǭǦ ǵǶǴǼǫǳǰǦ ǳǦ 
ǫǲǮǷǮǮǸǫ] 

ǒǴǪǫǱǮǶǦȏǫ ǴǪǴǭǪǴǱǦ ǳǦǩǴǶǫ Ǯ ǴǵǸǮǲǮǭǦǼǮȍǦ ǷǴ ǳǦȍǲǦǱǮ ǸǶǴǾǴǼǮ ǰǴǶǮǷǸǫȍȑǮ ǩǴ ǲǴǪǫǱǴǸ MARKAL. 
ǒǫǸǴǪǴǱǴǩǮȍǦ ǳǦ ǒǕǐǕ 

 

 ǕǶǫǸǵǴǷǸǦǨǰǮ 
 

ǊǴ 2050 ǩǴǪǮǳǦ Ƿǫ ǵǶǫǪǨǮǪǹǨǦ ǪǦ ǧǮǪǦǸ ǮǭǩǶǦǪǫǳǮ ǷǴǱǦǶǳǮ ǰǦǵǦǼǮǸǫǸǮ ǴǪ 800 MW 

 
 
 
 
 

 

 

ǗǸǦǸǹǷ ǳǦ ǮǲǵǱǫǲǫǳǸǦǼǮȍǦ [ǮǪǫȍǦ, 
ǺǦǭǦ ǳǦ ǵǱǦǳǮǶǦȏǫ, ǨǴ ǺǦǭǦ ǳǦ 
ǮǲǵǱǫǲǫǳǸǦǼǮȍǦ] 

 
ǕǴǪ ǮǲǵǱǫǲǫǳǸǦǼǮȍǦ 

 
 
 

 
ǕǶǫǭǫǲǫǳǮ ǽǫǰǴǶǮ 

ǊǴǳǫǷǫǳ ǵǶǦǨǮǱǳǮǰ ǭǦ ǴǧǳǴǨǱǮǨǮ ǮǭǨǴǶǮ ǳǦ ǫǳǫǶǩǮȍǦ. 
ǙǷǨǴǫǳ ǫ ǲǶǫǬǳǮǴǸ ǰǴǪ ǭǦ ǪǮǷǸǶǮǧǹǼǮȍǦ 
ǙǷǨǴǫǳǦ ǵǶǴǩǶǦǲǦ ǭǦ ǵǶǴǲǴǼǮȍǦ ǳǦ ǴǧǳǴǨǱǮǨǮǸǫ ǮǭǨǴǶǮ ǳǦ ǫǳǫǶǩǮȍǦ Ǯ ǵǴǪǴǧǶǹǨǦȏǫ ǳǦ 
ǫǳǫǶǩǫǸǷǰǦǸǦ ǫǺǮǰǦǷǳǴǷǸ ǨǴ ǪǴǲǦȑǮǳǷǸǨǦǸǦ ǭǦ 2021 ǩǴǪǮǳǦ (Ƿǫ ǵǱǦǳǮǶǦǦǸ ǷǹǧǨǫǳǼǮǮ) 
ǕǶǫǰǹ ǵǶǴǫǰǸǴǸ ăǕǶǴǫǰǸǮǶǦȏǫ Ǯ ǮǲǵǱǫǲǫǳǸǦǼǮȍǦ ǳǦ ǺǴǸǴǨǴǱǸǦǮǽǳǮ ǷǮǷǸǫǲǮ ǨǴ ǶǹǶǦǱǳǮǸǫ 
ǴǵǾǸǮǳǮò ǧǫǦ ǵǴǷǸǦǨǫǳǮ ǰǶǴǨǳǮ ǚǈ ǷǮǷǸǫǲǮ ǳǦ 108 ȍǦǨǳǮ ǭǩǶǦǪǮ 
ǓǫǰǴǱǰǹ ǰǴǲǵǦǳǮǮ ǮǲǦǦǸ ǮǳǷǸǦǱǮǶǦǳǴ ǰǶǴǨǳǮ ǚǈ ǷǮǷǸǫǲǮ (ǰǦǰǴ ǈǮǸǦǲǮǳǰǦ, ǒǦǰǵǶǴǩǶǫǷ, ǒǦǰǷ, 
ǆǩǶǴǉǦǲǦ, ǒǦǰǸǴǮǷ, ǚǶǴǸǮǶǰǦ, ǕǦǱǸǫǰǷ, ǆǱǵǮǳǰǴǲ, ǋǨǶǴǵǦ 92, ǆǇǒǉ, ǚǮǰǴǵǱǦǷǸ, ǇǮǶǴǷǫǺ) 
ǓǫǰǴǱǰǹ ǧǴǱǳǮǼǮ ǨǴ ǗǰǴǵȍǫ ǮǲǦǦǸ ǮǳǷǸǦǱǮǶǦǳǴ ǰǶǴǨǳǮ ǚǈ ǷǮǷǸǫǲǮ (ǰǦǰǴ ǾǸǴ Ƿǫ ǕǴǱǮǰǱǮǳǮǰǦǸǦ 
ǇǹǰǹǶǫǾǸ, ǧǴǱǳǮǼǮǸǫ ǇǮǸ ǕǦǭǦǶ Ǯ ǝǦǮǶ) 

 
ǕǶǫǪǨǮǪǫǳǮ ǽǫǰǴǶǮ 

ǎǭǲǫǳǦ ǳǦ ǍǦǰǴǳǴǸ ǭǦ ǫǳǫǶǩǫǸǮǰǦ, ǍǦǰǴǳǴǸ ǭǦ ǊǊǈ Ǯ ǕǶǦǨǮǱǳǮǰǴǸ ǭǦ ǔǎǋ ǭǦ ǪǦ Ƿǫ ǵǴǪǴǧǶǮ ǵǶǦǨǳǦǸǦ 
ǶǦǲǰǦ ǭǦ ǳǫǸǴ-ǺǦǰǸǹǶǮǶǦȏǫ Ǯ ǪǦ Ƿǫ ǹǷǴǩǱǦǷǮ ǷǴ ǹǵǦǸǷǸǨǦǸǦ ǳǦ EnC ǭǦ ǰǹǵǹǨǦǽǮǸǫ 
ǎǳǺǴǶǲǦǸǮǨǳǮ ǰǦǲǵǦȏǮ 

 
 
 
 
 

 

 

ǎǳǪǮǰǦǸǴǶǮ 

ǈǶǫǪǳǴǷǸ ǨǴ 
ǵǴǷǱǫǪǳǦǸǦ ǮǭǨǫǾǸǦȍǳǦ 
ǩǴǪǮǳǦ 

 
ǎǳǪǮǰǦǸǮǨǳǦ ǸǶǦǫǰǸǴǶǮȍǦ 

 
ǜǫǱǳǦ ǨǶǫǪǳǴǷǸ 

2016-2018 ǩǴǪǮǳǦ 2020 ǩǴǪǮǳǦ 2025 ǩǴǪǮǳǦ 2030 ǩǴǪǮǳǦ 

ǓǦǵǶǫǪǴǰ 
ǎǳǷǸǦǱǮǶǦǳǦ 
ǲǴȑǳǴǷǸ (MW) 

3.3 256 

ǓǦǲǦǱǹǨǦȏǫ ǳǦ ǫǲǮǷǮǮǸǫ (Gg 
CO2-eq) 

2030 ǩǴǪǮǳǦ 2040 ǩǴǪǮǳǦ 2050 ǩǴǪǮǳǦ 

84.6 214.6 234.9 

 
ǊǶǹǩǴ 

ǍǦǾǸǫǪǦ ǳǦ 
ǵǶǮǲǦǶǳǦ 
ǫǳǫǶǩǮȍǦ (ktoe)  

 
15.4 

 
39.2 

 
42.9 

 

 

 ǇǹȓǫǸ 699 ǲǮǱǮǴǳǮ ǫǨǶǦ 

ǚǮǳǦǳǷǮǮ ǎǭǨǴǶ ǳǦ 
ǺǮǳǦǳǷǮǮ 

ǕǶǮǨǦǸǫǳ ǷǫǰǸǴǶ, ǪǴǳǦǸǴǶǮ, ǷǹǧǨǫǳǼǮǮ ǴǪ ǳǦǼǮǴǳǦǱǫǳ Ǯ ǱǴǰǦǱǫǳ ǧǹȓǫǸ, ǺǴǳǪ ǭǦ ǋǋ 

 

 

 

 
 
 

ǗǹǧȍǫǰǸ ǾǸǴ ǨǶǾǮ ǮǲǵǱǫǲǫǳǸǦǼǮȍǦ 

ǈǱǦǪǦ ǳǦ ǖǫǵǹǧǱǮǰǦ ǗǫǨǫǶǳǦ ǒǦǰǫǪǴǳǮȍǦ 
ǖǫǩǹǱǦǸǴǶǳǦǸǦ ǰǴǲǮǷǮȍǦ ǭǦ ǫǳǫǶǩǫǸǮǰǦ 
ǒǮǳǮǷǸǫǶǷǸǨǴ ǭǦ ǫǰǴǳǴǲǮȍǦ, ǆǩǫǳǼǮȍǦ ǭǦ ǫǳǫǶǩǫǸǮǰǦ 
ǒǮǳǮǷǸǫǶǷǸǨǴ ǭǦ ǺǮǳǦǳǷǮǮ 
ǋǱǫǰǸǶǴǪǹǷǸǶǮǧǹǼǮȍǦ ǗǰǴǵȍǫ 
ǊǴǧǦǨǹǨǦǽǮ ǳǦ ǫǱǫǰǸǶǮǽǳǦ ǫǳǫǶǩǮȍǦ 
ǐǶǦȍǳǮ ǰǴǶǮǷǳǮǼǮ ǳǦ ǫǱǫǰǸǶǮǽǳǦ ǫǳǫǶǩǮȍǦ 

 

 ǓǦǪǱǫǬǫǳ ǷǹǧȍǫǰǸ ǒǮǳǮǷǸǫǶǷǸǨǴ ǭǦ ǫǰǴǳǴǲǮȍǦ, ǆǩǫǳǼǮȍǦ ǭǦ ǫǳǫǶǩǫǸǮǰǦ 



ǓǆǜǎǔǓǆǑǋǓ ǕǑǆǓ Ǎǆ 
ǐǑǎǒǆǘǗǐǎ ǕǖǔǒǋǓǎ 

80 

 

 

 

ʇʀʄ 7 ʆʀɽ ʙʝʟ ʩʪʠʤʫʣʘʮʠʠ 
 

ʇʀʄ 7 ʆʀɽ ʙʝʟ ʩʪʠʤʫʣʘʮʠʠ 

ɻʣʘʚʥʘ ʮʝʣ: ǍǩǴǱǫǲǹǨǦȏǫ ǳǦ ǪǴǲǦǾǳǮǴǸ ǵǶǴǮǭǨǴǪǷǸǨǫǳ ǰǦǵǦǼǮǸǫǸ ǴǪ ǴǧǳǴǨǱǮǨǮ ǮǭǨǴǶǮ ǳǦ ǫǳǫǶǩǮȍǦ 
ʆʧʠʩ: ǎǭǩǶǦǪǧǦ ǳǦ ǨǫǸǫǶǳǮ, ǷǴǱǦǶǳǮ Ǯ ǧǮǴǩǦǷǳǮ ǼǫǳǸǶǦǱǮ ǳǦ ǶǦǭǱǮǽǳǮ ǱǴǰǦǼǮǮ ǨǴ ǒǦǰǫǪǴǳǮȍǦ ǨǳǮǲǦǸǫǱǳǴ ǮǭǧǶǦǳǮ ǷǴ ǼǫǱ ǪǦ Ƿǫ Ǯǭǧǫǩǳǫ 
ǨǱǮȍǦǳǮǫǸǴ ǨǶǭ ǬǮǨǴǸǳǦǸǦ ǷǶǫǪǮǳǦ ǨǴ ǷǵǴǶǫǪǧǦ ǷǴ ǵǶǮǪǴǧǮǨǰǮǸǫ ǴǪ ǵǶǴǮǭǨǫǪǫǳǦǸǦ ǫǱǫǰǸǶǮǽǳǦ ǫǳǫǶǩǮȍǦ 

 

 

ǈǶǫǲǫǳǷǰǦ ǶǦǲǰǦ 

 

 ǘǮǵ 
 

 ǗǫǰǸǴǶ 

 

 ǉǦǷǴǨǮ 
 

 

 ǔǵǷǫǩ 

2030 ð 2050 ǩǴǪǮǳǦ ǘǫǻǳǮǽǰǮ, ǶǫǩǹǱǦǸǴǶǫǳ 
ǗǳǦǧǪǹǨǦȏǫ ǷǴ 
ǫǳǫǶǩǮȍǦ 

CO2, CH4, N2O ǓǦǼǮǴǳǦǱǫǳ 

 
 
 

 

 
 
 

ǖǫǱǫǨǦǳǸǳǮ ǵǱǦǳǷǰǮ ǪǴǰǹǲǫǳǸǮ, 
ǭǦǰǴǳǷǰǮ Ǯ ǶǫǩǹǱǦǸǴǶǳǮ ǦǰǸǮ 

ǗǸǶǦǸǫǩǮȍǦ ǭǦ ǶǦǭǨǴȍ ǳǦ ǫǳǫǶǩǫǸǮǰǦǸǦ ǳǦ ǖǫǵǹǧǱǮǰǦ ǒǦǰǫǪǴǳǮȍǦ ǪǴ 2040 ǩǴǪǮǳǦ 
ǕǱǦǳǴǨǮ ǭǦ ǶǦǭǨǴȍ ǳǦ ǲǶǫǬǮ ǭǦ ǵǶǫǳǴǷ Ǯ ǪǮǷǸǶǮǧǹǼǮȍǦ ǳǦ ǫǱǫǰǸǶǮǽǳǦ ǫǳǫǶǩǮȍǦ 
ǍǦǰǴǳ ǭǦ ǫǳǫǶǩǫǸǮǰǦ 
ǍǦǰǴǳ ǭǦ ǹǶǧǦǳǮǷǸǮǽǰǴ ǵǱǦǳǮǶǦȏǫ, ǍǦǰǴǳ ǭǦ ǩǶǦǪǫȏǫ, ǍǦǰǴǳ ǭǦ ǬǮǨǴǸǳǦ ǷǶǫǪǮǳǦ, ǍǦǰǴǳ ǭǦ ǨǴǪǮ 
Ǯ ǍǦǰǴǳ ǭǦ ǩǶǦǪǫǬǳǴ ǭǫǲȍǮǾǸǫ. 
ǍǦǰǴǳ ǭǦ ǷǸǶǦǸǫǾǰǮ ǮǳǨǫǷǸǮǼǮǮ 
ǕǴǪǭǦǰǴǳǷǰǮ ǦǰǸǮ ǭǦ ǴǧǳǴǨǱǮǨǦ ǫǳǫǶǩǮȍǦ 
ǕǶǫǳǴǷ ǳǦ ǫǱǫǰǸǶǮǽǳǦ ǫǳǫǶǩǮȍǦ ǲǶǫǬǳǮ ǰǴǪǴǨǮ ǭǦ ǪǮǷǸǶǮǧǹǼǮȍǦ 

 

 ǒǫǸǴǪǴǱǴǩǮȍǦ 
 ǒǴǪǫǱǮǶǦȏǫ ǴǪǴǭǪǴǱǦ ǳǦǩǴǶǫ Ǯ ǴǵǸǮǲǮǭǦǼǮȍǦ ǷǴ ǳǦȍǲǦǱǮ ǸǶǴǾǴǼǮ ǰǴǶǮǷǸǫȍȑǮ ǩǴ ǲǴǪǫǱǴǸ 

MARKAL. ǒǫǸǴǪǴǱǴǩǮȍǦ ǳǦ ǒǕǐǕ 

 
 

 

 
 
ǕǶǫǸǵǴǷǸǦǨǰǮ 

 ǗǱǫǪǳǮǨǫ ǰǦǵǦǼǮǸǫǸǮ ǵǴ ǷǼǫǳǦǶǮǴ ǧǫǭ ǷǸǮǲǹǱǦǼǮǮ Ƿǫ ǵǶǫǪǨǮǪǫǳǮ ǪǦ Ƿǫ ǮǭǩǶǦǪǦǸ ǪǴ 2040 
ǩǴǪǮǳǦ: 
ǈǫǸǫǶ ð 950 MW 
ǗǴǱǦǶǳǮ ð 1600 MW 
ǇǮǴǩǦǷ ð 10 MW 

 
 
 

 

 

ǗǸǦǸǹǷ ǳǦ ǮǲǵǱǫǲǫǳǸǦǼǮȍǦ ǕǴǪ ǮǲǵǱǫǲǫǳǸǦǼǮȍǦ 

 

 
ǕǶǫǭǫǲǫǳǮ ǽǫǰǴǶǮ 

ǙǷǨǴǫǳǦ ǹǶǫǪǧǦ ǭǦ ǲǫǶǰǮǸǫ ǭǦ ǵǴǪǪǶǾǰǦ ǳǦ ǵǶǴǮǭǨǴǪǷǸǨǴǸǴ ǳǦ ǫǱǫǰǸǶǮǽǳǦ ǫǳǫǶǩǮȍǦ ǴǪ 
ǴǧǳǴǨǱǮǨǮ ǮǭǨǴǶǮ ǳǦ ǫǳǫǶǩǮȍǦ (5.04.2019).  
ǊǴǳǫǷǫǳǦ ǫ ǴǪǱǹǰǦǸǦ ǭǦ ǨǰǹǵǳǮǴǸ ǮǳǷǸǦǱǮǶǦǳ ǰǦǵǦǼǮǸǫǸ ǭǦ ǵǴǨǱǦǷǸǫǳǮ ǵǶǴǮǭǨǴǪǮǸǫǱǮ ǳǦ 
ǫǱǫǰǸǶǮǽǳǦ ǫǳǫǶǩǮȍǦ (5.04.2019).  
ǙǷǨǴǫǳ ǫ ǲǶǫǬǳǮǴǸ ǰǴǪ ǭǦ ǫǱǫǰǸǶǮǽǳǦ ǫǳǫǶǩǮȍǦ 
ǍǦǵǴǽǳǦ ǮǭǩǶǦǪǧǦǸǦ ǳǦ ǚǈ ǔǷǱǴǲǫȍ ǴǪ 100 MW 

 
ǕǶǫǪǨǮǪǫǳǮ ǽǫǰǴǶǮ 

ǎǭǶǦǧǴǸǰǦ ǳǦ ǲǫǸǴǪǴǱǴǩǮȍǦ ǭǦ ǮǭǧǴǶ ǳǦ ǳǦȍǪǴǧǶǮ ǭǦ ǱǴǰǦǼǮǷǰǦ ǮǭǩǶǦǪǧǦ ǳǦ ǷǴǱǦǶǳǦ Ǯ ǨǫǸǫǶǳǦ 
ǼǫǳǸǶǦǱǦ 
ǕǱǦǳǮǶǦȏǫ ǳǦ ǰǦǵǦǼǮǸǫǸǴǸ ǭǦ ǷǰǱǦǪǮǶǦȏǫ ǳǦ ǧǦǸǫǶǮǮǸǫ Ǯ ǨǴǷǵǴǷǸǦǨǹǨǦȏǫ ǳǦ ǶǫǩǹǱǦǸǴǶǳǦ 
ǶǦǲǰǦ 

 
 
 
 
 

 

 

ǎǳǪǮǰǦǸǴǶǮ 

ǈǶǫǪǳǴǷǸ ǨǴ 
ǵǴǷǱǫǪǳǦǸǦ 
ǮǭǨǫǾǸǦȍǳǦ ǩǴǪǮǳǦ 

  
ǜǫǱǳǦ ǨǶǫǪǳǴǷǸ 

2016-2018 ǩǴǪǮǳǦ 2050 ǩǴǪǮǳǦ 

ǓǦǵǶǫǪǴǰ 
ǎǳǷǸǦǱǮǶǦǳǦ ǲǴȑǳǴǷǸ 
(MW) 

2.7 
    

950,1600,10 

 

ǓǦǲǦǱǹǨǦȏǫ ǳǦ ǫǲǮǷǮǮǸǫ (Gg CO2-eq) 
2030 ǩǴǪǮǳǦ 2040 ǩǴǪǮǳǦ 2050 ǩǴǪǮǳǦ 

74.0 219.8 286.6 

ǊǶǹǩǴ 
ǍǦǾǸǫǪǦ ǳǦ ǵǶǮǲǦǶǳǦ 
ǫǳǫǶǩǮȍǦ (ktoe)  

10.6 31.4 41.0 

 

 

 

ǚǮǳǦǳǷǮǮ 
ǇǹȓǫǸ 2193 ǲǮǱǮǴǳǮ ǫǨǶǦ 

ǎǭǨǴǶ ǳǦ ǺǮǳǦǳǷǮǮ ǕǶǮǨǦǸǫǳ ǷǫǰǸǴǶ, ǋǗǒ 

 

 

 

 
 
 

ǗǹǧȍǫǰǸ ǾǸǴ ǨǶǾǮ ǮǲǵǱǫǲǫǳǸǦǼǮȍǦ 

ǈǱǦǪǦ ǳǦ ǖǫǵǹǧǱǮǰǦ ǗǫǨǫǶǳǦ ǒǦǰǫǪǴǳǮȍǦ 
ǒǮǳǮǷǸǫǶǷǸǨǴ ǭǦ ǫǰǴǳǴǲǮȍǦ 
ǒǮǳǮǷǸǫǶǷǸǨǴ ǭǦ ǸǶǦǳǷǵǴǶǸ Ǯ ǨǶǷǰǮ, 
ǔǋǕǗ ǭǦ ǫǱǫǰǸǶǮǽǳǦ ǫǳǫǶǩǮȍǦ 
ǔǵǫǶǦǸǴǶǴǸ ǳǦ ǵǦǭǦǶǴǸ ǳǦ ǫǱǫǰǸǶǮǽǳǦ ǫǳǫǶǩǮȍǦ 
ǆǊ ǒǦǰǫǪǴǳǷǰǮ ǫǱǫǰǸǶǦǳǮ (ǋǗǒ ǆǊ) 
ǕǶǮǨǦǸǳǮ ǮǳǨǫǷǸǮǸǴǶǮ 

 

 ǓǦǪǱǫǬǫǳ ǷǹǧȍǫǰǸ ǒǮǳǮǷǸǫǶǷǸǨǴ ǭǦ ǫǰǴǳǴǲǮȍǦ, ǆǩǫǳǼǮȍǦ ǭǦ ǫǳǫǶǩǫǸǮǰǦ 



ǓǆǜǎǔǓǆǑǋǓ ǕǑǆǓ Ǎǆ 
ǐǑǎǒǆǘǗǐǎ ǕǖǔǒǋǓǎ 

81 

 

 

 

ʇʀʄ 8 ʈʘʟʚʦʿ ʥʘ ʧʘʟʘʨʦʪ ʥʘ ʙʠʦʛʦʨʠʚʘ 
 

ʇʀʄ 8 ʈʘʟʚʦʿ ʥʘ ʧʘʟʘʨʦʪ ʥʘ ʙʠʦʛʦʨʠʚʘ 

ɻʣʘʚʥʘ ʮʝʣ: ǹǽǫǷǸǨǴǸǴ ǳǦ ǔǎǋ ǨǴ ǸǶǦǳǷǵǴǶǸǳǮǴǸ ǷǫǰǸǴǶ ǫ ǶǫǽǮǷǮ ǳǹǱǦ Ǯ ǸǴǦ ǫ ǩǱǦǨǳǦǸǦ ǵǶǮǽǮǳǦ ǭǦ ǳǫǴǷǸǨǦǶǹǨǦȏǫ ǳǦ ǼǫǱǸǦ ǳǦ ǭǫǲȍǦǸǦ ǪǴ 
2020 ǩǴǪǮǳǦ. ǍǦ ǪǦ Ƿǫ ǮǷǵǴǱǳǮ ǼǫǱǸǦ ǭǦ ǔǎǋ ǭǦ 2030 ǩǴǪǮǳǦ ǨǴ ǸǶǦǳǷǵǴǶǸǳǮǴǸ ǷǫǰǸǴǶ, ǳǴ Ǯ ǼǫǱǴǰǹǵǳǦǸǦ ǼǫǱ ǭǦ ǔǎǋ, ǳǫǴǵǻǴǪǳǴ ǫ ǪǦ Ƿǫ ǮǲǦ 
ǺǹǳǰǼǮǴǳǦǱǫǳ ǵǦǭǦǶ ǳǦ ǧǮǴǩǴǶǮǨǦ. 
ʆʧʠʩ: ǍǩǴǱǫǲǹǨǦȏǫ ǳǦ ǹǪǫǱǴǸ ǳǦ ǧǮǴǩǴǶǮǨǦǸǦ ǨǴ ǷǴǩǱǦǷǳǴǷǸ ǷǴ ǧǦǶǦȏǦǸǦ ǴǪ ǶǫǰǴǳǷǸǶǹǰǼǮȍǦǸǦ ǳǦ ǊǮǶǫǰǸǮǨǦǸǦ ǭǦ ǔǎǋ (2018/2001).  

 

 

ǈǶǫǲǫǳǷǰǦ ǶǦǲǰǦ    ǘǮǵ    ǗǫǰǸǴǶ      ǉǦǷǴǨǮ     ǔǵǷǫǩ 

2030 ð 2050 ǩǴǪǮǳǦ 
ǖǫǩǹǱǦǸǴǶǫǳ, 
ǷǸǶǦǸǫǾǰǮ 

ǋǳǫǶǩǮȍǦ CO2, CH4, N2O ǓǦǼǮǴǳǦǱǫǳ 

 

 
ǖǫǱǫǨǦǳǸǳǮ ǵǱǦǳǷǰǮ ǪǴǰǹǲǫǳǸǮ, 
ǭǦǰǴǳǷǰǮ Ǯ ǶǫǩǹǱǦǸǴǶǳǮ ǦǰǸǮ 

ǗǸǶǦǸǫǩǮȍǦ ǭǦ ǶǦǭǨǴȍ ǳǦ ǫǳǫǶǩǫǸǮǰǦǸǦ ǳǦ ǖǫǵǹǧǱǮǰǦ ǒǦǰǫǪǴǳǮȍǦ ǪǴ 2040 ǩǴǪǮǳǦ 
ǇǮǫǳǦǱǫǳ ǮǭǨǫǾǸǦȍ ǭǦ ǳǦǵǶǫǪǴǰǴǸ ǨǴ ǭǩǴǱǫǲǫǳǴǸǴ ǮǷǰǴǶǮǷǸǹǨǦȏǫ ǳǦ ǴǧǳǴǨǱǮǨǮǸǫ ǮǭǨǴǶǮ ǳǦ 
ǫǳǫǶǩǮȍǦ 

 

 ǒǫǸǴǪǴǱǴǩǮȍǦ 
ǒǴǪǫǱǮǶǦȏǫ ǴǪǴǭǪǴǱǦ ǳǦǩǴǶǫ Ǯ ǴǵǸǮǲǮǭǦǼǮȍǦ ǷǴ ǳǦȍǲǦǱǮ ǸǶǴǾǴǼǮ ǰǴǶǮǷǸǫȍȑǮ ǩǴ ǲǴǪǫǱǴǸ MARKAL. 
ǒǫǸǴǪǴǱǴǩǮȍǦ ǳǦ ǒǕǐǕ 

 

 

 
ǕǶǫǸǵǴǷǸǦǨǰǮ 

ǍǦǰǴǳ ǭǦ ǧǮǴǩǴǶǮǨǦ ǰǦǰǴ Ǯ ǦǰǼǮǴǳǫǳ ǵǱǦǳ ȑǫ ǧǮǪǫ ǪǴǳǫǷǫǳ ǨǴ ǷǴǩǱǦǷǳǴǷǸ ǷǴ ǧǦǶǦȏǦǸǦ ǳǦ 
ǊǮǶǫǰǸǮǨǦǸǦ ǭǦ ǔǎǋ (2018/2001).  
ǙǪǫǱǴǸ ǳǦ ǧǮǴǩǴǶǮǨǦǸǦ ǨǴ 2030 ǩǴǪǮǳǦ ȑǫ ǧǮǪǫ 10 ǴǸǷǸǴ 

 
 
 

 

 

ǗǸǦǸǹǷ ǳǦ ǮǲǵǱǫǲǫǳǸǦǼǮȍǦ ǕǴǪ ǮǲǵǱǫǲǫǳǸǦǼǮȍǦ 

 
ǕǶǫǭǫǲǫǳǮ ǽǫǰǴǶǮ 

ǎǭǶǦǧǴǸǫǳǦ ǫ ǳǦǼǶǸ-ǨǫǶǭǮȍǦ ǳǦ ǍǦǰǴǳǴǸ ǭǦ ǧǮǴǩǴǶǮǨǦ 
ǎǭǶǦǧǴǸǰǦ ǳǦ ǷǸǹǪǮȍǦ ǭǦ ǼǫǱǸǦ ǳǦ ǔǎǋ ǨǴ ǸǶǦǳǷǵǴǶǸǴǸ ǨǴ 2030 ǩǴǪǮǳǦ ǨǴ ǭǫǲȍǮǸǫ ǳǦ ǋǍ 
ǎǭǶǦǧǴǸǰǦ ǳǦ ǷǸǹǪǮȍǦ ǭǦ ǧǮǴǩǴǶǮǨǦ ǨǴ ǒǦǰǫǪǴǳǮȍǦ 

 
 
 

ǕǶǫǪǨǮǪǫǳǮ ǽǫǰǴǶǮ 

ǊǴǳǫǷǹǨǦȏǫ ǳǦ ǍǦǰǴǳ ǭǦ ǧǮǴǩǴǶǮǨǦ 
ǍǦǴǰǶǹǬǹǨǦȏǫ ǳǦ ǵǶǦǨǳǦǸǦ ǶǦǲǰǦ ǭǦ ǧǮǴǩǴǶǮǨǦ ǷǴ ǪǴǳǫǷǹǨǦȏǫ ǳǦ ǷǫǸ ǵǴǪǭǦǰǴǳǷǰǮ ǦǰǸǮ ǰǴǮ 
ǵǶǴǮǭǱǫǩǹǨǦǦǸ ǴǪ ǍǦǰǴǳǴǸ ǭǦ ǧǮǴǩǴǶǮǨǦ 
ǎǭǶǦǧǴǸǰǦ Ǯ ǹǷǨǴȍǹǨǦȏǫ ǳǦ ǆǰǼǮǴǳǫǳ ǵǱǦǳ ǭǦ ǧǮǴǩǴǶǮǨǦ ǨǴ ǰǴȍ, ǲǫȈǹ ǪǶǹǩǴǸǴ, ȑǫ Ƿǫ ǵǶǫǼǮǭǮǶǦǦǸ 
ǲǫǶǰǮ ǭǦ ǵǴǪǪǶǾǰǦ ǳǦ ǪǴǲǦǾǳǮǸǫ ǵǶǴǮǭǨǴǪǮǸǫǱǮ ǳǦ ǧǮǴǩǴǶǮǨǦ Ǯ ǴǧǨǶǷǰǮ ǭǦ ǸǶǩǴǨǼǮǸǫ ǷǴ ǳǦǺǸǦ ǭǦ 
ǮǷǵǴǱǳǹǨǦȏǫ ǳǦ ǳǦǼǮǴǳǦǱǳǦǸǦ ǼǫǱ ǭǦ ǹǽǫǷǸǨǴ ǳǦ ǧǮǴǩǴǶǮǨǦǸǦ. 
ǔǪǨǴȍǹǨǦȏǫ ǩǴǪǮǾǳǮ ǷǶǫǪǷǸǨǦ ǨǴ ǪǶǬǦǨǳǮǴǸ ǧǹȓǫǸ ǭǦ ǵǴǪǪǶǾǰǦ ǳǦ ǵǶǴǮǭǨǴǪǷǸǨǴǸǴ ǳǦ ǧǮǴǩǴǶǮǨǦ 

 
 
 

 

 

 
ǎǳǪǮǰǦǸǴǶǮ 

ǈǶǫǪǳǴǷǸ ǨǴ ǵǴǷǱǫǪǳǦǸǦ 
ǮǭǨǫǾǸǦȍǳǦ ǩǴǪǮǳǦ 

ǎǳǪǮǰǦǸǮǨǳǦ ǸǶǦǫǰǸǴǶǮȍǦ ǜǫǱǳǦ ǨǶǫǪǳǴǷǸ 

2018 ǩǴǪǮǳǦ 2020 ǩǴǪǮǳǦ 2025 ǩǴǪǮǳǦ 2030 ǩǴǪǮǳǦ 

ǓǦǵǶǫǪǴǰ % ǴǪ ǧǮǴǩǴǶǮǨǦǸǦ 0 0 5 10 

ǓǦǲǦǱǹǨǦȏǫ ǳǦ ǫǲǮǷǮǮǸǫ 
(Gg CO2-eq) 

2030 ǩǴǪǮǳǦ 2040 ǩǴǪǮǳǦ 2050 ǩǴǪǮǳǦ 

96 96 96 

ǍǦǾǸǫǪǦ ǳǦ 
ǊǶǹǩǴ ǵǶǮǲǦǶǳǦ ǫǳǫǶǩǮȍǦ 

(ktoe)  

   

 

 

 

ǚǮǳǦǳǷǮǮ 
ǇǹȓǫǸ n/a  

ǎǭǨǴǶ ǳǦ ǺǮǳǦǳǷǮǮ ǇǹȓǫǸǴǸ ǳǦ ǼǫǳǸǶǦǱǳǦǸǦ ǨǱǦǷǸ, ǵǴǸǶǴǾǹǨǦǽǮǸǫ 

 
 

 

 

 
ǗǹǧȍǫǰǸ ǾǸǴ ǨǶǾǮ ǮǲǵǱǫǲǫǳǸǦǼǮȍǦ 

ǈǱǦǪǦ ǳǦ ǖǫǵǹǧǱǮǰǦ ǗǫǨǫǶǳǦ ǒǦǰǫǪǴǳǮȍǦ 
ǒǮǳǮǷǸǫǶǷǸǨǴ ǭǦ ǫǰǴǳǴǲǮȍǦ 
ǒǮǳǮǷǸǫǶǷǸǨǴ ǭǦ ǺǮǳǦǳǷǮǮ 
ǒǮǳǮǷǸǫǶǷǸǨǴ ǭǦ ǬǮǨǴǸǳǦ ǷǶǫǪǮǳǦ Ǯ ǵǶǴǷǸǴǶǳǴ ǵǱǦǳǮǶǦȏǫ 
ǖǫǩǹǱǦǸǴǶǳǦǸǦ ǰǴǲǮǷǮȍǦ ǭǦ ǫǳǫǶǩǫǸǮǰǦ 
ǘǶǩǴǨǼǮ ǷǴ ǳǦǺǸǦ 

 

 ǓǦǪǱǫǬǫǳ ǷǹǧȍǫǰǸ ǒǮǳǮǷǸǫǶǷǸǨǴ ǭǦ ǫǰǴǳǴǲǮȍǦ 



ǓǆǜǎǔǓǆǑǋǓ ǕǑǆǓ Ǎǆ 
ǐǑǎǒǆǘǗǐǎ ǕǖǔǒǋǓǎ 

82 

 

 

ʈʝʟʠʜʝʥʮʠʿʘʣʥʠ ʟʛʨʘʜʠ ʠ ʥʝʦʜʨʝʜʝʥ ʩʝʢʪʦʨ 

 
ǊǫȍǷǸǨǮȍǦǸǦ ǭǦ ǹǧǱǦǬǹǨǦȏǫ ǪǫǺǮǳǮǶǦǳǮ ǭǦ ǶǫǭǮǪǫǳǼǮȍǦǱǳǮǴǸ Ǯ ǳǫǴǪǶǫǪǫǳ ǵǴǸǷǫǰǸǴǶ ǮǲǦǦǸ ǭǦ ǼǫǱ ǪǦ ǵǴǷǸǮǩǳǦǸ ǳǦǲǦǱǹ- 

ǨǦȏǫ ǳǦ ǫǲǮǷǮǮǸǫ ǳǦ ǷǸǦǰǱǫǳǮǽǰǮ ǩǦǷǴǨǮ ǴǪ 774,8 Gg CO2-eq ʜʦ 2030 ǩǴǪǮǳǦ Ǯ ǴǪ 2.265,3 Gg CO2-eq ʜʦ 2050 ʛʦʜʠʥʘ. 

ǎǪǫǳǸǮǺǮǰǹǨǦǳǮǸǫ ǪǫȍǷǸǨǦ ǭǦ ǹǧǱǦǬǹǨǦȏǫ ǨǰǱǹǽǹǨǦǦǸ ǾǮǶǴǰ ǴǵǷǫǩ ǳǦ ǸǫǻǳǴǱǴǩǮǮ ǭǦ ǫǳǫǶǩǫǸǷǰǦ ǫǺǮǰǦǷǳǴǷǸ ǰǴǮ Ƿǫ ǺǴǰǹ- 

ǷǮǶǦǦǸ ǳǦ ǵǴǪǴǧǶǫǳǴ ǴǷǨǫǸǱǹǨǦȏǫ Ǯ ǭǩǶǦǪǮ. ǔǨǮǫ ǲǫǶǰǮ ǭǦ ǹǧǱǦǬǹǨǦȏǫ ǨǰǱǹǽǹǨǦǦǸ: 

 

ʇʀʄ 9 ʆʙʣʠʛʘʮʠʦʥʠ ʰʝʤʠ ʟʘ ʝʥʝʨʛʝʪʩʢʘ ʝʬʠʢʘʩʥʦʩʪ 
 

ʇʀʄ 9 ʆʙʣʠʛʘʮʠʦʥʠ ʰʝʤʠ ʟʘ ʝʥʝʨʛʝʪʩʢʘ ʝʬʠʢʘʩʥʦʩʪ 

ɻʣʘʚʥʘ ʮʝʣ: ǎǷǵǴǱǳǹǨǦȏǫ ǳǦ ǴǧǨǶǷǰǦǸǦ ǴǪ ǽǱǫǳ 7 ǴǪ ǊǮǶǫǰǸǮǨǦǸǦ ǭǦ ǋǋ 
ʆʧʠʩ: ǍǦ ǵǴǷǸǦǨǹǨǦȏǫ ǳǦ ǾǫǲǦǸǦ Ƿǫ ǰǴǶǮǷǸǮ ǵǶǴǷǫǽǳǦǸǦ ǩǴǪǮǾǳǦ ǺǮǳǦǱǳǦ ǵǴǸǶǴǾǹǨǦǽǰǦ ǭǦ ǵǫǶǮǴǪǴǸ 2014 ð 2016 ǩǴǪǮǳǦ. ǒǫǶǰǦǸǦ ǩǮ 
ǷǵǶǴǨǫǪǹǨǦ ǲǴǬǳǴǷǸǮǸǫ ǴǪ ǽǱǫǳ 7 ǴǪ ǊǮǶǫǰǸǮǨǦǸǦ ǭǦ ǋǋ, ǴǪǳǴǷǳǴ ǽǱǫǳ 14 ǴǪ ǳǦǼǮǴǳǦǱǳǮǴǸ ǍǦǰǴǳ ǭǦ ǫǳǫǶǩǫǸǷǰǦ ǫǺǮǰǦǷǳǴǷǸ, ǪǦ Ƿǫ ǮǷǰǱǹǽǮ 
ǵǴǸǶǴǾǹǨǦǽǰǦǸǦ ǳǦ ǸǶǦǳǷǵǴǶǸǳǮǴǸ ǷǫǰǸǴǶ (ǷǸǦǨ 1) ǴǪ ǭǧǮǶǴǸ ǳǦ ǵǶǴǷǫǽǳǦǸǦ ǩǴǪǮǾǳǦ ǵǴǸǶǴǾǹǨǦǽǰǦ Ǯ ǪǦ Ƿǫ ǳǦǲǦǱǮ ǵǴǸǶǴǾǹǨǦǽǰǦǸǦ ǨǴ 
ǮǳǪǹǷǸǶǮǷǰǮǴǸ ǷǫǰǸǴǶ. (ǷǸǦǨ 2).  

 
 

 

ǈǶǫǲǫǳǷǰǦ ǶǦǲǰǦ 

 

 ǘǮǵ 
 

 ǗǫǰǸǴǶ 

 

 ǉǦǷǴǨǮ 
 

 

 ǔǵǷǫǩ 

 
2030 ð 2050 ǩǴǪǮǳǦ 

ǘǫǻǳǮǽǰǮ, 
ǶǫǩǹǱǦǸǴǶǫǳ 

ǗǮǸǫ ǷǫǰǸǴǶǮ (ǴǷǨǫǳ ǸǶǦǳǷǵǴǶǸ Ǯ 
ǪǫǱ ǴǪ ǮǳǪǹǷǸǶǮȍǦǸǦ ǷǵǴǶǫǪ ǆǳǫǰǷ 
I ǴǪ ǊǮǶǫǰǸǮǨǦǸǦ 2003/87/ǋǍ) 

 
CO2, CH4, N2O 

 
ǓǦǼǮǴǳǦǱǫǳ 

 

 

ǖǫǱǫǨǦǳǸǳǮ ǵǱǦǳǷǰǮ 
ǪǴǰǹǲǫǳǸǮ, ǭǦǰǴǳǷǰǮ Ǯ 
ǶǫǩǹǱǦǸǴǶǳǮ ǦǰǸǮ 

ǍǦǰǴǳ ǭǦ ǫǳǫǶǩǫǸǷǰǦ ǫǺǮǰǦǷǳǴǷǸ 
ǊǮǶǫǰǸǮǨǦ ǭǦ ǋǋ 

 

 ǒǫǸǴǪǴǱǴǩǮȍǦ 
 ǒǴǪǫǱǮǶǦȏǫ ǴǪǴǭǪǴǱǦ ǳǦǩǴǶǫ Ǯ ǴǵǸǮǲǮǭǦǼǮȍǦ ǷǴ ǳǦȍǲǦǱǮ ǸǶǴǾǴǼǮ ǰǴǶǮǷǸǫȍȑǮ ǩǴ ǲǴǪǫǱǴǸ MARKAL. 

ǒǫǸǴǪǴǱǴǩǮȍǦ ǳǦ ǒǕǐǕ 

 
 
 

 

 
 

 
ǕǶǫǸǵǴǷǸǦǨǰǮ 

 1. ǜǫǱǮ ǭǦ ǺǮǳǦǱǳǦ ǭǦǾǸǫǪǦ ǳǦ ǫǳǫǶǩǮȍǦ ǳǦ: 
0,35% ǨǴ 2021-2030 ǩǴǪǮǳǦ 
0,2% ǨǴ 2031-2050 ǩǴǪǮǳǦ 
ǴǪ ǵǶǴǷǫǽǳǦǸǦ ǩǴǪǮǾǳǦ ǵǶǴǪǦǬǧǦ ǳǦ ǫǳǫǶǩǮȍǦ ǳǦ ǰǶǦȍǳǮǸǫ ǵǴǸǶǴǾǹǨǦǽǮ ǨǴ ǵǫǶǮǴǪǴǸ 2014 ð 2016 ǩǴǪǮǳǦ, 
ǷǴ ǮǷǰǱǹǽǴǰ ǳǦ ǰǱǮǫǳǸǮǸǫ ǨǴ ǸǶǦǳǷǵǴǶǸǳǮǴǸ ǷǫǰǸǴǶ, ǰǦǰǴ Ǯ ǮǳǪǹǷǸǶǮǮǸǫ ǴǪ ǆǳǫǰǷ I ǴǪ ǊǮǶǫǰǸǮǨǦǸǦ 
2003/87/EC 
2. ǊǴ 30% ǴǪ ǸǶǴǾǴǼǮǸǫ ȑǫ ǧǮǪǦǸ ǵǴǰǶǮǫǳǮ ǵǶǫǰǹ ǷǹǧǨǫǳǼǮǮ ǴǪ ǪǮǷǸǶǮǧǹǸǮǨǳǮǸǫ ǰǴǲǵǦǳǮǮ ǮǱǮ 
ǪǴǧǦǨǹǨǦǽǮǸǫ. 

 
 
 
 

 

ǗǸǦǸǹǷ ǳǦ ǮǲǵǱǫǲǫǳǸǦǼǮȍǦ ǕǴǪ ǮǲǵǱǫǲǫǳǸǦǼǮȍǦ 

ǕǶǫǭǫǲǫǳǮ ǽǫǰǴǶǮ ǊǴǳǫǷǫǳ ǍǦǰǴǳ ǭǦ ǫǳǫǶǩǫǸǷǰǦ ǫǺǮǰǦǷǳǴǷǸ 

 
 
 

ǕǶǫǪǨǮǪǫǳǮ ǽǫǰǴǶǮ 

ǘǶǫǧǦ ǪǦ Ƿǫ ǵǴǪǩǴǸǨǮ, ǪǴǳǫǷǫ Ǯ ǮǲǵǱǫǲǫǳǸǮǶǦ ǙǶǫǪǧǦǸǦ ǭǦ ǴǧǱǮǩǦǼǮǴǳǮ ǾǫǲǮ ǨǴ ǰǴȍǦ ǪǫǸǦǱǳǴ ȑǫ 
Ƿǫ ǶǦǭǶǦǧǴǸǦǸ ǴǧǱǮǩǦǼǮǴǳǮǸǫ ǾǫǲǮ (ǭǦǪǴǱǬǮǸǫǱǳǮ ǷǸǶǦǳǮ, ǲǫǸǴǪǴǱǴǩǮȍǦ ǭǦ ǵǶǫǷǲǫǸǰǦ ǳǦ ǩǴǪǮǾǳǮ 
ǭǦǾǸǫǪǮ ǳǦ ǫǳǫǶǩǮȍǦ, ǼǫǱǮ ǭǦ ǩǴǪǮǾǳǮ ǭǦǾǸǫǪǮ ǳǦ ǫǳǫǶǩǮȍǦ, ǲǫǶǰǮ ǭǦ ǵǴǷǸǮǩǳǹǨǦȏǫ ǳǦ ǼǫǱǮǸǫ Ǯ ǷǱ.). ǪǴ 
ǰǶǦȍǴǸ ǳǦ 2021 ǩǴǪǮǳǦ. 
ǋǪǳǦ ǴǪ ǵǶǫǵǴǶǦǰǮǸǫ ǪǦǪǫǳǮ ǨǴ ǆǳǫǰǷ III ǰǦǰǴ ǪǫǱ ǴǪ ǹǵǦǸǷǸǨǴǸǴ ǭǦ ǶǦǭǨǴȍ ǳǦ ǷǸǶǦǸǫǩǮȍǦ ǭǦ ǶǫǳǴǨǮǶǦȏǫ 
ǳǦ ǭǩǶǦǪǮ ǫ ǪǦ Ƿǫ ǶǦǭǨǮǫ ǦǲǧǮǼǮǴǭǳǦ ǾǫǲǦ ǭǦ ǴǧǨǶǭǹǨǦȏǫ ǭǦ ǫǳǫǶǩǫǸǷǰǦ ǫǺǮǰǦǷǳǴǷǸ ǰǴȍǦ Ƿǫ ǺǴǰǹǷǮǶǦ 
ǳǦ ǴǧǫǭǧǫǪǹǨǦȏǫ ǳǦ ǻǴǱǮǷǸǮǽǰǴ Ǯ ǪǱǦǧǴǰǴ ǶǫǳǴǨǮǶǦȏǫ ǳǦ ǭǩǶǦǪǮǸǫ. 

 
ǎǳǪǮǰǦǸǴǶǮ 

ǈǶǫǪǳǴǷǸ ǨǴ ǵǴǷǱǫǪǳǦǸǦ 
ǮǭǨǫǾǸǦȍǳǦ ǩǴǪǮǳǦ 

 
ǜǫǱǳǦ ǨǶǫǪǳǴǷǸ 

2018 ǩǴǪǮǳǦ 2030 ǩǴǪǮǳǦ 

 
 

 

 

 

 
ǓǦǵǶǫǪǴǰ 
ǮǳǪǮǰǦǸǴǶǮ 

ǍǦǾǸǫǪǦ ǳǦ 
ǵǶǮǲǦǶǳǦ 
ǫǳǫǶǩǮȍǦ (ktoe)  

2030 ǩǴǪǮǳǦ 2040 ǩǴǪǮǳǦ 2050 ǩǴǪǮǳǦ 

10.3 24.4 58.4 

ǍǦǾǸǫǪǦ ǳǦ 
ǺǮǳǦǱǳǦ 
ǫǳǫǶǩǮȍǦ (ktoe)  

 
10.3 

 
24.4 

 
58.4 

ǓǦǲǦǱǹǨǦȏǫ ǳǦ ǫǲǮǷǮǮǸǫ 
(Gg CO2-eq) 

15.2 35.9 86,0 

 

 

 ǇǹȓǫǸ 124 ǲǮǱǮǴǳǮ ǫǨǶǦ 

ǚǮǳǦǳǷǮǮ ǎǭǨǴǶ ǳǦ 
ǺǮǳǦǳǷǮǮ 

ǕǴǸǶǴǾǹǨǦǽǮǸǫ ǵǶǫǰǹ ǳǮǨǳǮǸǫ ǷǲǫǸǰǮ 

 
 

 

 
 
ǗǹǧȍǫǰǸ ǾǸǴ ǨǶǾǮ 
ǮǲǵǱǫǲǫǳǸǦǼǮȍǦ 

ǈǱǦǪǦ ǳǦ ǖǫǵǹǧǱǮǰǦ ǗǫǨǫǶǳǦ ǒǦǰǫǪǴǳǮȍǦ 
ǒǮǳǮǷǸǫǶǷǸǨǴ ǭǦ ǫǰǴǳǴǲǮȍǦ 
ǆǩǫǳǼǮȍǦǸǦ ǭǦ ǫǳǫǶǩǫǸǮǰǦ 
ǖǫǩǹǱǦǸǴǶǳǦǸǦ ǰǴǲǮǷǮȍǦ ǭǦ ǫǳǫǶǩǫǸǮǰǦ 
ǔǵǫǶǦǸǴǶǮ ǳǦ ǪǮǷǸǶǮǧǹǸǮǨǳǮ ǷǮǷǸǫǲǮ 
ǊǴǧǦǨǹǨǦǽǮ ǳǦ ǫǱǫǰǸǶǮǽǳǦ ǫǳǫǶǩǮȍǦ Ǯ ǩǦǷ 

 

 ǓǦǪǱǫǬǫǳ ǷǹǧȍǫǰǸ ǒǮǳǮǷǸǫǶǷǸǨǴ ǭǦ ǫǰǴǳǴǲǮȍǦ 



ǓǆǜǎǔǓǆǑǋǓ ǕǑǆǓ Ǎǆ 
ǐǑǎǒǆǘǗǐǎ ǕǖǔǒǋǓǎ 

83 

 

 

 

ʇʀʄ 10 ʉʦʥʯʝʚʠ ʪʝʨʤʘʣʥʠ ʢʦʣʝʢʪʦʨʠ 
 

ʇʀʄ 10 ʉʦʥʯʝʚʠ ʪʝʨʤʘʣʥʠ ʢʦʣʝʢʪʦʨʠ 

ɻʣʘʚʥʘ ʮʝʣ: ǓǦǲǦǱǹǨǦȏǫ ǳǦ ǸǶǴǾǴǼǮǸǫ ǭǦ ǫǳǫǶǩǮȍǦ Ǯ ǵǴǪǴǧǶǹǨǦȏǫ ǳǦ ǫǺǮǰǦǷǳǴǷǸǦ 
ʆʧʠʩ: ǋǱǫǰǸǶǮǽǳǮǸǫ ǩǶǫǦǱǰǮ ǭǦ ǸǴǵǱǦ ǨǴǪǦ Ƿǫ ǫǪǳǮ ǴǪ ǳǦȍǩǴǱǫǲǮǸǫ ǵǴǸǶǴǾǹǨǦǽǮ ǳǦ ǫǳǫǶǩǮȍǦ ǷǴ ǩǴǱǫǲǴ ǨǱǮȍǦǳǮǫ ǨǶǭ ǷǲǫǸǰǮǸǫ. ǔǪ ǪǶǹǩǦ 
ǷǸǶǦǳǦ, ǳǦǲǦǱǫǳǮǴǸ ǮǳǨǫǷǸǮǼǮǷǰǮ ǸǶǴǾǴǰ ǭǦ ǳǦǧǦǨǰǦ Ǯ ǲǴǳǸǦǬǦ ǳǦ ǷǴǱǦǶǳǮ ǸǫǶǲǦǱǳǮ ǰǴǱǫǰǸǴǶǮ ǫ ǴǪ ǩǴǱǫǲǴ ǭǳǦǽǫȏǫ ǧǮǪǫȍȑǮ ǲǴǬǫ ǪǦ ǩǮ 
ǳǦǲǦǱǮ ǷǲǫǸǰǮǸǫ ǭǦ ǸǴǵǱǦ ǨǴǪǦ. ǎǷǸǴ ǸǦǰǦ, ǴǨǮǫ ǷǮǷǸǫǲǮ ǷǱǹǬǦǸ ǭǦ ǭǦǾǸǫǪǦ ǳǦ ǫǳǫǶǩǮȍǦ Ǯ ǲǴǬǦǸ ǪǦ ǭǦǪǴǨǴǱǦǸ ǳǦȍǲǦǱǰǹ 50% ǳǦ ǩǴǪǮǾǳǴ ǳǮǨǴ, ǨǴ 
ǭǦǨǮǷǳǴǷǸ ǴǪ ǵǴǸǶǫǧǮǸǫ ǭǦ ǸǴǵǱǦ ǨǴǪǦ. ǕǴǳǦǸǦǲǹ, ǷǴǳǽǫǨǮǸǫ ǸǫǶǲǦǱǳǮ ǰǴǱǫǰǸǴǶǮ ǲǴǬǦǸ ǪǦ Ƿǫ ǰǴǶǮǷǸǦǸ ǨǴ ǰǴǲǧǮǳǦǼǮȍǦ ǷǴ ǫǱǫǰǸǶǮǽǳǦ ǫǳǫǶǩǮȍǦ Ǯ 
ǷǮǷǸǫǲǮ ǭǦ ǼǫǳǸǶǦǱǳǴ ǩǶǫǫȏǫ. 

 

 

ǈǶǫǲǫǳǷǰǦ ǶǦǲǰǦ 

 

 ǘǮǵ 

 

 ǗǫǰǸǴǶ 

 

 ǉǦǷǴǨǮ 

 

 ǔǵǷǫǩ 

2030 ð 2050 ǩǴǪǮǳǦ ǘǫǻǳǮǽǰǮ 
ǊǴǲǦȑǮǳǷǸǨǦ Ǯ 
ǰǴǲǫǶǼǮȍǦǱǫǳ ǷǫǰǸǴǶ 

CO2, CH4, N2O ǓǦǼǮǴǳǦǱǫǳ 

 
 

 

 

ǖǫǱǫǨǦǳǸǳǮ ǵǱǦǳǷǰǮ ǪǴǰǹǲǫǳǸǮ, 
ǭǦǰǴǳǷǰǮ Ǯ ǶǫǩǹǱǦǸǴǶǳǮ ǦǰǸǮ 

ǗǸǶǦǸǫǩǮȍǦ ǭǦ ǶǦǭǨǴȍ ǳǦ ǫǳǫǶǩǫǸǮǰǦǸǦ ǳǦ ǗǫǨǫǶǳǦ ǒǦǰǫǪǴǳǮȍǦ ǪǴ 2040 ǩǴǪǮǳǦ 
ǍǦǰǴǳ ǭǦ ǫǳǫǶǩǫǸǮǰǦ 
ǍǦǰǴǳ ǭǦ ǫǳǫǶǩǫǸǷǰǦ ǫǺǮǰǦǷǳǴǷǸ 
ǕǴǪǭǦǰǴǳǷǰǮ ǦǰǸǮ ǭǦ ǴǧǳǴǨǱǮǨǦ ǫǳǫǶǩǮȍǦ 
ǕǶǴǩǶǦǲǦ ǭǦ ǵǶǴǲǴǼǮȍǦ ǳǦ ǴǧǳǴǨǱǮǨǮǸǫ ǮǭǨǴǶǮ ǳǦ ǫǳǫǶǩǮȍǦ 

 

 ǒǫǸǴǪǴǱǴǩǮȍǦ 
 ǒǴǪǫǱǮǶǦȏǫ ǴǪǴǭǪǴǱǦ ǳǦǩǴǶǫ Ǯ ǴǵǸǮǲǮǭǦǼǮȍǦ ǷǴ ǳǦȍǲǦǱǮ ǸǶǴǾǴǼǮ ǰǴǶǮǷǸǫȍȑǮ ǩǴ ǲǴǪǫǱǴǸ 

MARKAL. ǒǫǸǴǪǴǱǴǩǮȍǦ ǳǦ ǒǕǐǕ 

 

 ǕǶǫǸǵǴǷǸǦǨǰǮ 
 ǙǪǫǱǴǸ ǳǦ ǷǴǱǦǶǳǮ ǸǫǶǲǦǱǳǮ ǰǴǱǫǰǸǴǶǮ ǨǴ ǰǴǶǮǷǳǦǸǦ ǵǴǧǦǶǹǨǦǽǰǦ ǭǦ ǸǴǵǱǦ ǨǴǪǦ ǪǴ 2050 

ǩǴǪǮǳǦ ȑǫ ǧǮǪǫ 55% ǨǴ ǷǫǰǸǴǶǴǸ ǪǴǲǦȑǮǳǷǸǨǦ Ǯ 40% ǨǴ ǰǴǲǫǶǼǮȍǦǱǳǮǴǸ ǷǫǰǸǴǶ 

 
 

 

ǗǸǦǸǹǷ ǳǦ ǮǲǵǱǫǲǫǳǸǦǼǮȍǦ ǕǴǪ ǮǲǵǱǫǲǫǳǸǦǼǮȍǦ 

ǕǶǫǭǫǲǫǳǮ ǽǫǰǴǶǮ 
ǙǷǨǴǫǳǦ ǵǶǴǩǶǦǲǦ ǭǦ ǵǶǴǲǴǼǮȍǦ ǳǦ ǴǧǳǴǨǱǮǨǮǸǫ ǮǭǨǴǶǮ ǳǦ ǫǳǫǶǩǮȍǦ Ǯ ǵǴǪǴǧǶǹǨǦȏǫ ǳǦ 
ǫǳǫǶǩǫǸǷǰǦǸǦ ǫǺǮǰǦǷǳǴǷǸ ǨǴ ǪǴǲǦȑǮǳǷǸǨǦǸǦ ǭǦ 2021 ǩǴǪǮǳǦ (Ƿǫ ǵǱǦǳǮǶǦǦǸ ǷǹǧǨǫǳǼǮǮ) 

ǕǶǫǪǨǮǪǫǳǮ ǽǫǰǴǶǮ 
ǕǶǴǪǴǱǬǹǨǦȏǫ ǳǦ ǪǴǳǫǷǹǨǦȏǫ Ǯ ǮǲǵǱǫǲǫǳǸǦǼǮȍǦ ǳǦ ǩǴǪǮǾǳǮ ǵǶǴǩǶǦǲǮ ǷǴ ǷǸǮǲǹǱǦǸǮǨǳǮ 
ǲǫǶǰǮ ǭǦ ǵǴǷǸǦǨǹǨǦȏǫ ǷǴǱǦǶǳǮ ǸǫǶǲǦǱǳǮ ǰǴǱǫǰǸǴǶǮ 

 
 
 
 
 
 
 

 

 
ǎǳǪǮǰǦǸǴǶǮ 

ǈǶǫǪǳǴǷǸ ǨǴ ǵǴǷǱǫǪǳǦǸǦ 
ǮǭǨǫǾǸǦȍǳǦ ǩǴǪǮǳǦ 

 
ǜǫǱǳǦ ǨǶǫǪǳǴǷǸ 

2016-2018 ǩǴǪǮǳǦ 2030 ǩǴǪǮǳǦ 

 

 
ǓǦǵǶǫǪǴǰ 

ǇǶǴȍ ǳǦ ǳǴǨǮ 
ǮǳǷǸǦǱǮǶǦǳǮ ǷǴǳǽǫǨǮ 
ǰǴǱǫǰǸǴǶǮ 

 
7195* 

ǕǶǴǷǫǽǳǦ ǵǴǨǶǾǮǳǦ 
ǵǴ ǰǴǱǫǰǸǴǶ (ǲ2) 

3 

 

ǓǦǲǦǱǹǨǦȏǫ ǳǦ ǫǲǮǷǮǮǸǫ (Gg CO2-eq) 
2030 ǩǴǪǮǳǦ 2040 ǩǴǪǮǳǦ 2050 ǩǴǪǮǳǦ 

14.8 19.9 23.3 

 

ǊǶǹǩǴ 

ǍǦǾǸǫǪǦ ǳǦ ǺǮǳǦǱǳǦ 
ǫǳǫǶǩǮȍǦ (ktoe)  

5.2 7.0 8.1 

ǍǦǾǸǫǪǦ ǳǦ ǵǶǮǲǦǶǳǦ 
ǫǳǫǶǩǮȍǦ (ktoe)  

7.4 9.9 11.6 

 

 

 

ǚǮǳǦǳǷǮǮ 
ǇǹȓǫǸ 60 ǲǮǱǮǴǳǮ ǫǨǶǦ 

ǎǭǨǴǶ ǳǦ ǺǮǳǦǳǷǮǮ ǕǶǮǨǦǸǫǳ, ǺǴǳǪ ǭǦ ǋǋ, ǷǸǮǲǹǱǦǼǮǮ ǴǪ ǧǹȓǫǸǴǸ ǳǦ ǼǫǳǸǶǦǱǳǦǸǦ ǨǱǦǷǸ, ǪǴǳǦǸǴǶǮ 

 

 

 
ǗǹǧȍǫǰǸ ǾǸǴ ǨǶǾǮ ǮǲǵǱǫǲǫǳǸǦǼǮȍǦ 

ǈǱǦǪǦǸǦ 
ǒǮǳǮǷǸǫǶǷǸǨǴ ǭǦ ǫǰǴǳǴǲǮȍǦ, ǆǩǫǳǼǮȍǦ ǭǦ ǫǳǫǶǩǫǸǮǰǦ 
ǐǶǦȍǳǮ ǰǴǶǮǷǳǮǼǮ 
ǔǵǾǸǮǳǮǸǫ Ǯ ǩǶǦǪǴǸ ǗǰǴǵȍǫ 

 

 ǓǦǪǱǫǬǫǳ ǷǹǧȍǫǰǸ ǒǮǳǮǷǸǫǶǷǸǨǴ ǭǦ ǫǰǴǳǴǲǮȍǦ, ǆǩǫǳǼǮȍǦ ǭǦ ǫǳǫǶǩǫǸǮǰǦ 

* ǗǦǲǴ ǸǮǫ ǾǸǴ ǦǵǱǮǼǮǶǦǦ ǭǦ ǷǹǧǨǫǳǼǮǮ ǴǪ ǒǮǳǮǷǸǫǶǷǸǨǴǸǴ ǭǦ ǫǰǴǳǴǲǮȍǦ 



ǓǆǜǎǔǓǆǑǋǓ ǕǑǆǓ Ǎǆ 
ǐǑǎǒǆǘǗǐǎ ǕǖǔǒǋǓǎ 

84 

 

 

 

ʇʀʄ 11 ʆʙʝʣʝʞʫʚʘˁʝ ʥʘ ʝʣʝʢʪʨʠʯʥʠ ʘʧʘʨʘʪʠ ʠ ʦʧʨʝʤʘ 
 

ʇʀʄ 11 ʆʙʝʣʝʞʫʚʘˁʝ ʥʘ ʝʣʝʢʪʨʠʯʥʠ ʘʧʘʨʘʪʠ ʠ ʦʧʨʝʤʘ 

ɻʣʘʚʥʘ ʮʝʣ: ǍǩǴǱǫǲǫǳǮ ǭǦǾǸǫǪǮ ǳǦ ǫǳǫǶǩǮȍǦ ǨǴ ǪǴǲǦȑǮǳǷǸǨǦǸǦ, ȍǦǨǳǮǸǫ Ǯ ǰǴǲǫǶǼǮȍǦǱǳǮǸǫ ǭǩǶǦǪǮ 
ʆʧʠʩ: ǕǹǾǸǦȏǫǸǴ ǳǦ ǵǦǭǦǶǴǸ ǳǦ ǵǶǴǮǭǨǴǪǮ ǵǴǨǶǭǦǳǮ ǷǴ ǫǳǫǶǩǮȍǦ ǰǴǮ Ƿǫ ǷǴǴǪǨǫǸǳǴ ǪǮǭǦȍǳǮǶǦǳǮ Ǯ ǴǭǳǦǽǫǳǮ ǫ ǳǫǴǵǻǴǪǳǴ ǭǦ ǪǦ Ƿǫ ǴǷǮǩǹǶǦ ǪǫǰǦ 
ǵǶǴǮǭǨǴǪǮǸǫ ǾǸǴ Ƿǫ ǵǶǴǪǦǨǦǦǸ ǨǴ ǒǦǰǫǪǴǳǮȍǦ Ƿǫ ǹǷǴǩǱǦǷǫǳǮ ǷǴ ǶǫǩǹǱǦǸǮǨǮǸǫ ǳǦ ǋǙ, ǰǦǰǴ Ǯ ǪǦ Ƿǫ ǵǶǮǪǴǳǫǷǫ ǰǴǳ ǵǴǩǴǱǫǲǦ ǭǦǾǸǫǪǦ ǳǦ ǫǳǫǶǩǮȍǦ 
ǴǪ ǷǸǶǦǳǦ ǳǦ ǳǮǨǳǮǸǫ ǰǴǶǮǷǳǮǼǮ (ǪǴǲǦȑǮǳǷǸǨǦ, ȍǦǨǳǮ Ǯ ǰǴǲǫǶǼǮȍǦǱǳǮ ǷǹǧȍǫǰǸǮ). ǒǴǶǦ ǪǦ Ƿǫ ǵǴǽǮǸǹǨǦ ǵǶǦǨǮǱǳǴǸǴ ǴǭǳǦǽǹǨǦȏǫ ǳǦ ǵǶǴǮǭǨǴǪǮǸǫ 
ǵǴǨǶǭǦǳǮ ǷǴ ǫǳǫǶǩǮȍǦ, ǸǦǰǦ ǾǸǴ ǶǫǱǫǨǦǳǸǳǮǸǫ ǮǳǺǴǶǲǦǼǮǮ ǭǦ ǵǴǸǶǴǾǹǨǦǽǰǦǸǦ ǳǦ ǫǳǫǶǩǮȍǦ ǳǦ ǴǨǮǫ ǵǶǴǮǭǨǴǪǮ Ƿǫ ǴǧǫǭǧǫǪǹǨǦǦǸ ǪǴ ǳǮǨǳǮǸǫ 
ǰǹǵǹǨǦǽǮ Ǯ ǰǶǦȍǳǮ ǰǴǶǮǷǳǮǼǮ. 

 

 

ǈǶǫǲǫǳǷǰǦ ǶǦǲǰǦ 

 

 ǘǮǵ 
 

 ǗǫǰǸǴǶ 

 

 ǉǦǷǴǨǮ 
 

 

 ǔǵǷǫǩ 

2030 ð 2050 ǩǴǪǮǳǦ ǖǫǩǹǱǦǸǴǶǫǳ 
ǊǴǲǦȑǮǳǷǸǨǦ Ǯ 
ǰǴǲǫǶǼǮȍǦǱǫǳ ǷǫǰǸǴǶ 

CO2, CH4, N2O ǓǦǼǮǴǳǦǱǫǳ 

 
 

 

 
 
ǖǫǱǫǨǦǳǸǳǮ ǵǱǦǳǷǰǮ ǪǴǰǹǲǫǳǸǮ, 
ǭǦǰǴǳǷǰǮ Ǯ ǶǫǩǹǱǦǸǴǶǳǮ ǦǰǸǮ 

ǗǸǶǦǸǫǩǮȍǦ ǭǦ ǶǦǭǨǴȍ ǳǦ ǫǳǫǶǩǫǸǮǰǦǸǦ ǳǦ ǗǫǨǫǶǳǦ ǒǦǰǫǪǴǳǮȍǦ ǪǴ 2040 ǩǴǪǮǳǦ 
ǍǦǰǴǳ ǭǦ ǫǳǫǶǩǫǸǷǰǦ ǫǺǮǰǦǷǳǴǷǸ 
ǘǶǫǸ ǦǰǼǮǴǳǫǳ ǵǱǦǳ ǭǦ ǫǳǫǶǩǫǸǷǰǦ ǫǺǮǰǦǷǳǴǷǸ 
ǕǶǦǨǮǱǳǮǰ ǭǦ ǴǭǳǦǽǹǨǦȏǫ ǳǦ ǵǴǸǶǴǾǹǨǦǽǰǦǸǦ ǳǦ ǫǳǫǶǩǮȍǦ Ǯ ǪǶǹǩǮ ǶǫǷǹǶǷǮ ǳǦ ǹǶǫǪǮ ǰǴǮ ǰǴǶǮǷǸǦǸ 
ǫǳǫǶǩǮȍǦ. 
ǖǫǩǹǱǦǸǮǨǦ ǭǦ ǫǰǴ-ǪǮǭǦȍǳ ǳǦ ǵǶǴǮǭǨǴǪǮ ǵǴǨǶǭǦǳǮ ǷǴ ǫǳǫǶǩǮȍǦ 

 

 
ǒǫǸǴǪǴǱǴǩǮȍǦ [ǭǦ ǵǶǴǼǫǳǰǦ ǳǦ 
ǫǲǮǷǮǮǸǫ] 

ǒǴǪǫǱǮǶǦȏǫ ǴǪǴǭǪǴǱǦ ǳǦǩǴǶǫ Ǯ ǴǵǸǮǲǮǭǦǼǮȍǦ ǷǴ ǳǦȍǲǦǱǮ ǸǶǴǾǴǼǮ ǰǴǶǮǷǸǫȍȑǮ ǩǴ ǲǴǪǫǱǴǸ MARKAL. 
ǒǫǸǴǪǴǱǴǩǮȍǦ ǳǦ ǒǕǐǕ 

 

 

 
ǕǶǫǸǵǴǷǸǦǨǰǮ 

 ǐǦǰǴ ǶǫǭǹǱǸǦǸ ǳǦ ǴǨǦǦ ǲǫǶǰǦ, Ƿǫ ǴǽǫǰǹǨǦ ǪǴ 2025 ǩǴǪǮǳǦ ǹǽǫǷǸǨǴǸǴ ǳǦ ǫǳǫǶǩǫǸǷǰǮ ǫǺǮǰǦǷǳǮǸǫ 
ǸǫǻǳǴǱǴǩǮǮ (ǆ+++, ǆ++, ǆ+, ǆ ǮǱǮ ǆ, Ǉ, ǜ ǷǵǴǶǫǪ ǳǴǨǮǴǸ ǕǶǦǨǮǱǳǮǰ ǭǦ ǴǭǳǦǽǹǨǦȏǫ ǳǦ ǦǵǦǶǦǸǮ) ǪǦ 
ǧǮǪǫ 10% ǨǴ ǨǰǹǵǳǦǸǦ ǦǰǼǮǮ. 

 
 
 
 
 

 

 

ǗǸǦǸǹǷ ǳǦ ǮǲǵǱǫǲǫǳǸǦǼǮȍǦ [ǮǪǫȍǦ, 
ǺǦǭǦ ǳǦ ǵǱǦǳǮǶǦȏǫ, ǨǴ ǺǦǭǦ ǳǦ 
ǮǲǵǱǫǲǫǳǸǦǼǮȍǦ] 

 
ǕǴǪ ǮǲǵǱǫǲǫǳǸǦǼǮȍǦ 

 
 
ǕǶǫǭǫǲǫǳǮ ǽǫǰǴǶǮ 

ǕǶǦǨǮǱǳǮǰ ǭǦ ǴǭǳǦǽǹǨǦȏǫ ǵǴǸǶǴǾǹǨǦǽǰǦ ǳǦ ǫǳǫǶǩǮȍǦ Ǯ ǪǶǹǩǮ ǶǫǷǹǶǷǮ ǳǦ ǹǶǫǪǮ ǰǴǮ ǰǴǶǮǷǸǦǸ 
ǫǳǫǶǩǮȍǦ ǪǴǳǫǷǫǳ ǨǴ ǷǫǵǸǫǲǨǶǮ 2016 ǩǴǪǮǳǦ ǴǪ ǒǮǳǮǷǸǫǶǷǸǨǴǸǴ ǭǦ ǫǰǴǳǴǲǮȍǦ 
ǖǫǩǹǱǦǸǮǨǦ ǭǦ ǫǰǴ-ǪǮǭǦȍǳ ǳǦ ǵǶǴǮǭǨǴǪǮ ǵǴǨǶǭǦǳǮ ǷǴ ǫǳǫǶǩǮȍǦ ǪǴǳǫǷǫǳǦ ǴǪ ǈǱǦǪǦǸǦ ǨǴ 2012 ǩǴǪǮǳǦ 
ǕǦǭǦǶǳǮǸǫ ǮǳǷǵǫǰǸǴǶǮ ǴǧǹǽǫǳǮ ǭǦ ǴǷǳǴǨǳǮǸǫ ǵǶǦǨǮǱǦ Ǯ ǧǦǶǦȏǦ ǭǦ ǫǰǴ-ǫǸǮǰǫǸǮǶǦȏǫ Ǯ ǫǰǴǱǴǾǰǮ 
ǪǮǭǦȍǳ ǾǸǴ ǵǶǴǮǭǱǫǩǹǨǦǦǸ ǴǪ ǍǦǰǴǳǴǸ ǭǦ ǫǳǫǶǩǫǸǷǰǦ ǫǺǮǰǦǷǳǴǷǸ 

 
 

 
ǕǶǫǪǨǮǪǫǳǮ ǽǫǰǴǶǮ 

ǊǴǳǫǷǹǨǦȏǫ ǳǦ ǳǴǨǮǴǸ ǕǶǦǨǮǱǳǮǰ ǭǦ ǴǭǳǦǽǹǨǦȏǫ ǳǦ ǵǴǸǶǴǾǹǨǦǽǰǦǸǦ ǳǦ ǫǳǫǶǩǮȍǦ Ǯ ǪǶǹǩǮ ǶǫǷǹǶǷǮ 
ǳǦ ǹǶǫǪǮ ǰǴǮ ǰǴǶǮǷǸǦǸ ǫǳǫǶǩǮȍǦ ǨǴ ǰǴǮ ȑǫ ǧǮǪǦǸ ǨǩǶǦǪǫǳǮ ǳǦȍǳǴǨǮǸǫ ǸǫǻǳǮǽǰǮ ǵǶǴǵǮǷǮ ǳǦ ǋǙ ǭǦ 
ǴǪǶǫǪǫǳǮ ǵǶǴǮǭǨǴǪǮ 
ǙǷǨǴȍǹǨǦȏǫ ǳǦ ǳǴǨǦǸǦ ǹǶǫǪǧǦ ǭǦ ǫǰǴ-ǪǮǭǦȍǳ ǳǦ ǵǶǴǮǭǨǴǪǮ ǵǴǨǶǭǦǳǮ ǷǴ ǫǳǫǶǩǮȍǦ ǨǴ ǰǴȍǦ ȑǫ ǧǮǪǦǸ 
ǨǩǶǦǪǫǳǮ ǳǦȍǳǴǨǮǸǫ ǸǫǻǳǮǽǰǮ ǵǶǴǵǮǷǮ ǳǦ ǋǙ ǭǦ ǴǪǶǫǪǫǳǮ ǵǶǴǮǭǨǴǪǮ 
ǎǳǺǴǶǲǦǸǮǨǳǮ ǰǦǲǵǦȏǮ ǰǴǮ ȑǫ ǧǮǪǦǸ ǳǦǷǴǽǫǳǮ ǰǴǳ ǵǶǴǮǭǨǴǪǮǸǫǱǮǸǫ ǳǦ ǴǨǮǫ ǵǶǴǮǭǨǴǪǮ, ǳǴ ǹǾǸǫ 
ǵǴǨǦǬǳǴ ǸǶǩǴǨǼǮǸǫ Ǯ ǵǴǸǶǴǾǹǨǦǽǮǸǫ 
ǐǴǳǸǮǳǹǮǶǦǳǦ ǫǪǹǰǦǼǮȍǦ ǳǦ ǵǦǭǦǶǳǮǸǫ Ǯ ǫǰǴǱǴǾǰǮ ǮǳǷǵǫǰǸǴǶǮ ǭǦ ǴǨǦǦ ǸǫǲǦ 

 
 
 
 
 
 

 

 

ǎǳǪǮǰǦǸǴǶǮ 
ǈǶǫǪǳǴǷǸ ǨǴ ǵǴǷǱǫǪǳǦǸǦ ǮǭǨǫǾǸǦȍǳǦ ǩǴǪǮǳǦ ǜǫǱǳǦ ǨǶǫǪǳǴǷǸ 

2016-2018 ǩǴǪǮǳǦ 2030 ǩǴǪǮǳǦ 

 
ǓǦǵǶǫǪǴǰ 

ǇǶǴȍ ǳǦ 
ǵǶǴǪǦǪǫǳǮ ǹǶǫǪǮ 
(A+++, A++, A+, A) 

 
7789 

ǓǦǲǦǱǹǨǦȏǫ ǳǦ ǫǲǮǷǮǮǸǫ 
(Gg CO2-eq) 

2030 ǩǴǪǮǳǦ 2040 ǩǴǪǮǳǦ 2050 ǩǴǪǮǳǦ 

42.4 10.,5 240,9 

 
 

ǊǶǹǩǴ 

ǍǦǾǸǫǪǦ ǳǦ 
ǺǮǳǦǱǳǦ ǫǳǫǶǩǮȍǦ 
(ktoe)  

 
1.6 

 
3.8 

 
9.0 

ǍǦǾǸǫǪǦ ǳǦ 
ǵǶǮǲǦǶǳǦ 
ǫǳǫǶǩǮȍǦ (ktoe)  

 
2.3 

 
5.4 

 
12.8 

 

 

 ǇǹȓǫǸ 48 ǲǮǱǮǴǳǮ ǫǨǶǦ 

ǚǮǳǦǳǷǮǮ ǎǭǨǴǶ ǳǦ 
ǺǮǳǦǳǷǮǮ 

ǕǶǮǨǦǸǫǳ ǷǫǰǸǴǶ, ǺǴǳǪ ǭǦ ǋǋ 

 

 

 
ǗǹǧȍǫǰǸ ǾǸǴ ǨǶǾǮ ǮǲǵǱǫǲǫǳǸǦǼǮȍǦ 

ǒǮǳǮǷǸǫǶǷǸǨǴ ǭǦ ǫǰǴǳǴǲǮȍǦ, ǆǩǫǳǼǮȍǦ ǭǦ ǫǳǫǶǩǫǸǮǰǦ 
ǊǶǬǦǨǫǳ ǵǦǭǦǶǫǳ ǮǳǷǵǫǰǸǴǶǦǸ, ǊǶǬǦǨǫǳ ǮǳǷǵǫǰǸǴǶǦǸ ǭǦ ǬǮǨǴǸǳǦ ǷǶǫǪǮǳǦ 
ǕǶǴǮǭǨǴǪǮǸǫǱǮ Ǯ ǪǴǧǦǨǹǨǦǽǮ ǳǦ ǫǱǫǰǸǶǮǽǳǦ ǴǵǶǫǲǦ Ǯ ǦǵǦǶǦǸǮ ǭǦ ǪǴǲǦȑǮǳǷǸǨǴ 
ǐǶǦȍǳǮ ǰǴǶǮǷǳǮǼǮ 

 

 ǓǦǪǱǫǬǫǳ ǷǹǧȍǫǰǸ ǒǮǳǮǷǸǫǶǷǸǨǴ ǭǦ ǫǰǴǳǴǲǮȍǦ, ǆǩǫǳǼǮȍǦ ǭǦ ǫǳǫǶǩǫǸǮǰǦ 



ǓǆǜǎǔǓǆǑǋǓ ǕǑǆǓ Ǎǆ 
ǐǑǎǒǆǘǗǐǎ ǕǖǔǒǋǓǎ 

85 

 

 

 

ʇʀʄ 12 ɿʛʦʣʝʤʝʥʘ ʫʧʦʪʨʝʙʘ ʥʘ ʪʦʧʣʠʥʩʢʠ ʧʫʤʧʠ 
 

ʇʀʄ 12 ɿʛʦʣʝʤʝʥʘ ʫʧʦʪʨʝʙʘ ʥʘ ʪʦʧʣʠʥʩʢʠ ʧʫʤʧʠ 

 
ɻʣʘʚʥʘ ʮʝʣ: ǕǴǫǺǮǰǦǷǳǴ ǰǴǶǮǷǸǫȏǫ ǳǦ ǫǱǫǰǸǶǮǽǳǦǸǦ ǫǳǫǶǩǮȍǦ 

ʆʧʠʩ: ǙǰǮǳǹǨǦȏǫ ǳǦ ǩǶǫȍǳǮǸǫ ǹǶǫǪǮ ǷǴ ǴǸǵǴǶǳǮ ǩǶǫȍǦǽǮ, ǰǦǰǴ Ǯ ǳǫǫǺǮǰǦǷǳǮ ǵǫǽǰǮ ǳǦ ǧǮǴǲǦǷǦ Ǯ ǳǮǨǳǦ ǭǦǲǫǳǦ ǷǴ ǸǴǵǱǮǳǷǰǮ ǵǹǲǵǮ ǨǴ ǷǴǩǱǦǷǳǴǷǸ ǷǴ ǵǴǱǮǸǮǰǦǸǦ ǳǦ ǋǙ 
ǭǦ ǰǱǮǲǦ Ǯ ǫǳǫǶǩǮȍǦ. 

ǑǦǪǫȏǫǸǴ ǫ ǳǦȍǧǶǭǴǶǦǷǸǫǽǰǦǸǦ ǰǶǦȍǳǦ ǹǵǴǸǶǫǧǦ ǨǴ ǭǩǶǦǪǮǸǫ ǾǮǶǹǲ ǷǨǫǸǴǸ. ǐǦǰǴ ǾǸǴ ǫ ǳǦǨǫǪǫǳǴ ǨǴ ǕǶǴǼǫǳǰǦǸǦ ǳǦ ǵǴǸǫǳǼǮȍǦǱǴǸ ǳǦ ǶǫǾǫǳǮȍǦ ǭǦ ǱǦǪǫȏǫ ǵǶǮǺǦǸǱǮǨǮ 
ǭǦ ǰǱǮǲǦǸǦ6, ǨǴ ǸǮǵǮǽǳǦ ǭǩǶǦǪǦ ǨǴ ǗǫǨǫǶǳǦ ǒǦǰǫǪǴǳǮȍǦ ǾǸǴ Ƿǫ ǱǦǪǮ ǪǹǶǮ Ǯ ǪǫǱ ǴǪ ǩǴǪǮǳǦǸǦ, ǶǦǭǱǦǪǹǨǦȏǫǸǴ ǲǴǬǫ ǪǦ ǮǭǳǫǷǹǨǦ ǳǦǪ 20% ǴǪ ǵǴǧǦǶǹǨǦǽǰǦǸǦ ǭǦ ǵǶǮǲǦǶǳǦ 
ǫǳǫǶǩǮȍǦ. ǘǫǶǲǮǽǰǮǸǫ ǷǨǴȍǷǸǨǦ Ǯ ǵǴǭǮǼǮǴǳǮǶǦȏǫǸǴ /  ǷǴǳǽǫǨǴǸǴ ǭǶǦǽǫȏǫ ǳǦ ǭǩǶǦǪǦǸǦ ǨǱǮȍǦǦǸ Ǯ ǳǦ ǵǴǧǦǶǹǨǦǽǰǦǸǦ ǭǦ ǩǶǫǫȏǫ Ǯ ǱǦǪǫȏǫ Ǯ ǷǮǷǸǫǲǮǸǫ ǭǦ ǩǶǫǫȏǫ Ǯ ǱǦǪǫȏǫ 
ǲǴǬǫ ǪǦ Ƿǫ ǰǴǲǧǮǳǮǶǦǦǸ ǭǦ ǪǦ ǷǸǦǳǦǸ ǲǳǴǩǹ ǵǴǫǺǮǰǦǷǳǮ ǨǴ ǷǱǹǽǦȍ ǳǦ ǹǵǴǸǶǫǧǦ ǳǦ ǸǴǵǱǮǳǷǰǮ ǵǹǲǵǮ. ǔǨǦ ǫ ǴǷǴǧǫǳǴ ǨǦǬǳǴ ǧǮǪǫȍȑǮ ǩǴǱǫǲ ǪǫǱ ǴǪ ǳǦǷǫǱǫǳǮǫǸǴ ǰǴǶǮǷǸǮ 
ǫǱǫǰǸǶǮǽǳǦ ǫǳǫǶǩǮȍǦ Ǯ ǭǦ ǩǶǫǫȏǫ Ǯ ǭǦ ǱǦǪǫȏǫ. ǑǦǪǫȏǫǸǴ, ǮǷǸǴ ǸǦǰǦ, Ƿǫ ǵǴǨǫȑǫ Ƿǫ ǵǶǫǵǴǭǳǦǨǦ ǳǦ ǳǮǨǴ ǳǦ ǋǙ ǰǦǰǴ ǳǫǾǸǴ ǾǸǴ ǸǶǫǧǦ ǪǦ Ƿǫ ǶǫǾǮ Ǯ ǷǫǩǦ ǫ ǵǴǸǶǫǧǳǴ ǪǦ Ƿǫ 
ǵǶǴǼǫǳǮ ǵǴǧǦǶǹǨǦǽǰǦǸǦ ǭǦ ǱǦǪǫȏǫ ǰǦǰǴ ǪǫǱ ǴǪ ǹǷǴǩǱǦǷǹǨǦȏǫǸǴ ǷǴ ǊǮǶǫǰǸǮǨǦǸǦ ǭǦ ǫǳǫǶǩǫǸǷǰǮǸǫ ǵǫǶǺǴǶǲǦǳǷǮ ǨǴ ǭǩǶǦǪǮǸǫ (EPBD) 7. 

 

 

ǈǶǫǲǫǳǷǰǦ ǶǦǲǰǦ 

 

 ǘǮǵ 
 

 ǗǫǰǸǴǶ 

 

 ǉǦǷǴǨǮ 

 

 ǔǵǷǫǩ 

2030 ð 2050 ǩǴǪǮǳǦ 
ǖǫǩǹǱǦǸǴǶǫǳ, 
ǷǸǶǦǸǫǾǰǮ 

ǊǴǲǦȑǮǳǷǸǨǦ Ǯ 
ǰǴǲǫǶǼǮȍǦǱǫǳ ǷǫǰǸǴǶ 

CO2, CH4, N2O ǓǦǼǮǴǳǦǱǫǳ 

 
 
 

 

 
 

ǖǫǱǫǨǦǳǸǳǮ ǵǱǦǳǷǰǮ ǪǴǰǹǲǫǳǸǮ, 
ǭǦǰǴǳǷǰǮ Ǯ ǶǫǩǹǱǦǸǴǶǳǮ ǦǰǸǮ 

ǗǸǶǦǸǫǩǮȍǦ ǭǦ ǶǦǭǨǴȍ ǳǦ ǫǳǫǶǩǫǸǮǰǦǸǦ ǳǦ ǗǫǨǫǶǳǦ ǒǦǰǫǪǴǳǮȍǦ ǪǴ 2040 ǩǴǪǮǳǦ 

ǍǦǰǴǳ ǭǦ ǫǳǫǶǩǫǸǷǰǦ ǫǺǮǰǦǷǳǴǷǸ 

ǘǶǫǸ ǦǰǼǮǴǳǫǳ ǵǱǦǳ ǭǦ ǫǳǫǶǩǫǸǷǰǦ ǫǺǮǰǦǷǳǴǷǸ 

ǔǵǾǸǮǳǷǰǦ ǵǶǴǩǶǦǲǦ ǭǦ ǫǳǫǶǩǫǸǷǰǦ ǫǺǮǰǦǷǳǴǷǸ 

ǐǱǮǲǦǸǷǰǦ Ǯ ǫǳǫǶǩǫǸǷǰǦ ǵǴǱǮǸǮǰǦ ǳǦ ǋǙ 
 

 ǒǫǸǴǪǴǱǴǩǮȍǦ 
ǒǴǪǫǱǮǶǦȏǫ ǴǪǴǭǪǴǱǦ ǳǦǩǴǶǫ Ǯ ǴǵǸǮǲǮǭǦǼǮȍǦ ǷǴ ǳǦȍǲǦǱǮ ǸǶǴǾǴǼǮ ǰǴǶǮǷǸǫȍȑǮ ǩǴ ǲǴǪǫǱǴǸ 
MARKAL. ǒǫǸǴǪǴǱǴǩǮȍǦ ǳǦ ǒǕǐǕ 

 

 ǕǶǫǸǵǴǷǸǦǨǰǮ 
Ǘǫ ǵǶǫǸǵǴǷǸǦǨǹǨǦ ǪǫǰǦ ǩǶǫȍǳǮǸǫ ǹǶǫǪǮ ǷǴ ǴǸǵǴǶǳǮ ǩǶǫȍǦǽǮ ǵǴǷǸǫǵǫǳǴ ȑǫ Ƿǫ ǭǦǲǫǳǹǨǦǦǸ ǷǴ 
ǸǴǵǱǮǳǷǰǮ ǵǹǲǵǮ. 

 
 
 
 
 
 
 
 
 
 
 
 

 

 

ǗǸǦǸǹǷ ǳǦ ǮǲǵǱǫǲǫǳǸǦǼǮȍǦ ǚǦǭǦ ǳǦ ǵǱǦǳǮǶǦȏǫ 

 
 
 
 
 
 

ǕǶǫǭǫǲǫǳǮ ǽǫǰǴǶǮ 

ǙǷǨǴǫǳ ǍǦǰǴǳ ǭǦ ǫǳǫǶǩǫǸǷǰǦ ǫǺǮǰǦǷǳǴǷǸ 

ǙǷǨǴǫǳǦ ǵǶǴǩǶǦǲǦ ǭǦ ǵǶǴǲǴǼǮȍǦ ǳǦ ǴǧǳǴǨǱǮǨǮǸǫ ǮǭǨǴǶǮ ǳǦ ǫǳǫǶǩǮȍǦ Ǯ ǵǴǪǴǧǶǹǨǦȏǫ ǳǦ ǫǳǫǶǩǫǸǷǰǦǸǦ ǫǺǮǰǦǷǳǴǷǸ 
ǨǴ ǪǴǲǦȑǮǳǷǸǨǦǸǦ ǭǦ 2021 ǩǴǪǮǳǦ (Ƿǫ ǵǱǦǳǮǶǦǦǸ ǷǹǧǨǫǳǼǮǮ) 

ǉǶǦǪǴǸ ǗǰǴǵȍǫ Ǯ ǪǶǹǩǮǸǫ ǴǵǾǸǮǳǮ (ǆǫǶǴǪǶǴǲ, ǐǴǽǦǳǮ, ǐǦǨǦǪǦǶǼǮ, ǇǮǸǴǱǦ) ǴǪ 2019 ǩǴǪǮǳǦ ǷǹǧǨǫǳǼǮǴǳǮǶǦǦǸ 
ǸǴǵǱǮǳǷǰǮ ǵǹǲǵǮ. ǈǰǹǵǳǴ 2103 ǪǴǲǦȑǮǳǷǸǨǦ Ƿǫ ǷǹǧǨǫǳǼǮǴǳǮǶǦǳǮ ǭǦ ǸǴǵǱǮǳǷǰǮ ǵǹǲǵǮ ǨǴ 2019 ǩǴǪǮǳǦ. 

ǊǶǬǦǨǳǦǸǦ ǰǴǲǵǦǳǮȍǦ ǭǦ ǵǶǴǮǭǨǴǪǷǸǨǴ ǳǦ ǫǱǫǰǸǶǮǽǳǦ ǫǳǫǶǩǮȍǦ ǋǱǫǰǸǶǦǳǮ ǳǦ ǗǫǨǫǶǳǦ ǒǦǰǫǪǴǳǮȍǦ (ǋǗǒ) ǴǪǨǴǮ 
ǷǶǫǪǷǸǨǦ ǴǪ 10 ǲǮǱǮǴǳǮ ǫǨǶǦ ǭǦ ǷǹǧǨǫǳǼǮǴǳǮǶǦȏǫ ǳǦ ǪǴǲǦȑǮǳǷǸǨǦǸǦ ǰǴǮ ǷǨǴǮǸǫ ǳǫǫǺǮǰǦǷǳǮ ǵǫǽǰǮ Ǯ ǰǴǸǱǮ ǳǦ 
ǴǩǶǫǨǳǴ ǪǶǨǴ, ȍǦǩǱǫǳ Ǯ ǲǦǭǹǸ ǩǮ ǭǦǲǫǳǹǨǦǦǸ ǷǴ ǨǮǷǴǰǴǫǺǮǰǦǷǳǮ ǸǴǵǱǮǳǷǰǮ ǵǹǲǵǮ (ǮǳǨǫǶǸǫǶ ǰǱǮǲǦ ǹǶǫǪǮ). ǔǸǸǹǰǦ, 
ǳǦ ǷǫǰǴǫ ǪǴǲǦȑǮǳǷǸǨǴ ǰǴǫ ǩǮ ǭǦǲǫǳǮǱǴ ǷǨǴǮǸǫ ǳǫǫǺǮǰǦǷǳǮ ǵǫǽǰǮ Ǯ ǰǴǸǱǮ ǷǴ ǨǮǷǴǰǴǫǺǮǰǦǷǳǮ ǸǴǵǱǮǳǷǰǮ ǵǹǲǵǮ 
ȑǫ ǲǹ ǧǮǪǦǸ ǨǶǦǸǫǳǮ ǪǴ 1.000 ǫǨǶǦ. ǔǨǦǦ ǷǹǧǨǫǳǼǮȍǦ ǫ ǪǴǷǸǦǵǳǦ ǭǦ ǪǴǲǦȑǮǳǷǸǨǦǸǦ ǷǦǲǴ ǨǴ ǩǶǦǪǴǨǮǸǫ ǷǴ ǳǦȍǩǴǱǫǲǦ 
ǭǦǩǦǪǫǳǴǷǸ ǳǦ ǨǴǭǪǹǻǴǸ ǨǴ ǪǶǬǦǨǦǸǦ, ǨǰǱǹǽǹǨǦȍȑǮ ǩǮ ǇǮǸǴǱǦ, ǐǮǽǫǨǴ, ǘǫǸǴǨǴ Ǯ ǗǰǴǵȍǫ. ǗǹǧǨǫǳǼǮǮ ǭǦ ǳǦǧǦǨǰǦ ǳǦ 
ǨǮǷǴǰǴǫǺǮǰǦǷǳǮ ǸǴǵǱǮǳǷǰǮ ǵǹǲǵǮ Ƿǫ ǴǧǫǭǧǫǪǫǳǮ ǭǦ 5.200 ǪǴǲǦȑǮǳǷǸǨǦ ǨǴ ǗǰǴǵȍǫ, 2.500 ǪǴǲǦȑǮǳǷǸǨǦ ǨǴ ǇǮǸǴǱǦ, 
1.500 ǪǴǲǦȑǮǳǷǸǨǦ ǨǴ ǘǫǸǴǨǴ Ǯ 800 ǪǴǲǦȑǮǳǷǸǨǦ ǨǴ ǐǮǽǫǨǴ, ǨǴ ǸǫǰǴǸ ǳǦ 2020 ǩǴǪǮǳǦ. 

ǕǶǴǫǰǸ ǳǦ ǙǓǊǕ ǭǦ ǵǴǪǴǧǶǹǨǦȏǫ ǳǦ ǰǨǦǱǮǸǫǸǴǸ ǳǦ ǨǴǭǪǹǻǴǸ ǷǴ ǭǦǲǫǳǦ ǳǦ ǾǵǴǶǫǸ ǳǦ ǪǶǨǦ Ǯ ǨǴǨǫǪǹǨǦȏǫ ǲǫǶǰǮ ǭǦ 
ǋǋ ǨǴ ǳǦȍǲǦǱǰǹ 100 ǪǴǲǦȑǮǳǷǸǨǦ ǴǪ ǴǵǾǸǮǳǦ ǆǫǶǴǪǶǴǲ 

 
 
 
 
 
 

 
ǕǶǫǪǨǮǪǫǳǮ ǽǫǰǴǶǮ 

 
 

ǊǴǳǫǷǹǨǦȏǫ ǔǪǱǹǰǦ ǭǦ ǭǦǧǶǦǳǦ ǭǦ ǵǶǴǪǦǬǧǦ ǳǦ ǩǶǫȍǳǮ ǹǶǫǪǮ ǷǴ ǴǸǵǴǶǳǮ ǩǶǫǦǽǮ. 

ǊǴǳǫǷǹǨǦȏǫ ǕǶǦǨǮǱǳǮǰ ǭǦ ǲǴǳǸǫǶǮ ǳǦ ǴǵǶǫǲǦ ǭǦ ǔǎǋ 

ǎǲǵǱǫǲǫǳǸǦǼǮȍǦ ǳǦ ǧǦǶǦȏǦǸǦ ǵǴǨǶǭǦǳǮ ǷǴ ǸǴǵǱǮǳǷǰǮǸǫ ǵǹǲǵǮ ǷǵǴǶǫǪ ǊǮǶǫǰǸǮǨǦǸǦ 2018/2001 ǭǦ ǹǳǦǵǶǫǪǹ- 
ǨǦȏǫ ǳǦ ǰǴǶǮǷǸǫȏǫǸǴ ǳǦ ǫǳǫǶǩǮȍǦ ǴǪ ǴǧǳǴǨǱǮǨǮ ǮǭǨǴǶǮ (ǵǶǫǺǴǶǲǹǱǮǶǦȏǫ) 

ǕǶǴǪǴǱǬǹǨǦȏǫ ǳǦ ǵǶǴǩǶǦǲǦǸǦ ǭǦ ǷǹǧǨǫǳǼǮǮ (ǨǴ 2019 ǩǴǪǮǳǦ ǷǹǧǨǫǳǼǮǴǳǮǶǦǳǮ Ƿǫ ǴǰǴǱǹ 2100 ǮǳǨǫǶǸǫǶ ǰǱǮǲǦ 
ǹǶǫǪǮ, ǴǪ ǨǰǹǵǳǴ ǰǹǵǫǳǮ ǴǰǴǱǹ 10000 ǮǱǮ 20% ǴǪ ǰǱǮǲǦ ǹǶǫǪǮǸǫ. Ǘǫ ǵǶǫǸǵǴǷǸǦǨǹǨǦ ǪǫǰǦ ǨǴ ǳǦǶǫǪǳǮǸǫ ǩǴǪǮǳǮ 
ǵǴǨǸǴǶǳǴ ȑǫ Ƿǫ ǷǹǧǨǫǳǼǮǴǳǮǶǦǦǸ 20%, ǷǴ ǲǦǰǷǮǲǹǲ 50% ǴǪ ǮǳǨǫǷǸǮǼǮȍǦǸǦ ǴǪ ǴǵǾǸǮǳǮǸǫ Ǯ ǩǶǦǪǴǸ ǗǰǴǵȍǫ. 
ǊǴǳǦǸǴǶǮǸǫ ǹǽǫǷǸǨǹǨǦǦǸ ǷǴ ǴǰǴǱǹ 1% ǷǵǴǶǫǪ ǵǶǮǲǫǶǴǸ ǴǪ 2020 ǩǴǪǮǳǦ ǴǪ ǙǓǊǕ.) 

ǐǦǲǵǦȏǦ ǭǦ ǵǴǪǮǩǦȏǫ ǳǦ ǷǨǫǷǸǦ ǭǦ ǩǶǦȈǦǳǮǸǫ ǷǵǶǴǨǫǪǫǳǦ ǨǴ ǷǴǶǦǧǴǸǰǦ ǷǴ ǉǔ 

ǊǴǳǫǷǹǨǦȏǫ ǭǦǧǶǦǳǦ ǭǦ ǰǴǶǮǷǸǫȏǫ ȍǦǩǱǫǳ ǭǦ ǩǶǫǫȏǫ ǳǦ ǪǴǲǦȑǮǳǷǸǨǦǸǦ 

 
 
 

6 ǕǶǴǼǫǳǰǦ ǳǦ ǵǴǸǫǳǼǮȍǦǱǴǸ ǳǦ ǶǫǾǫǳǮȍǦ ǭǦ ǱǦǪǫȏǫ ǰǴǮ Ƿǫ ǵǶǮǺǦǸǱǮǨǮ ǭǦ ǰǱǮǲǦǸǦ (2021) https://api.klimatskipromeni.mk/data/rest/file/download/  
b5811cf8f22110c19459cbe3d243dca38f7d93ff3f9285ff8581bbe 

 
7 ǈǮǪǫǸǫ ǶǦǭǱǮǽǳǮ ǱǮǳǰǴǨǮ ǳǦ https://ec.europa.eu/energy/ topics/energy -efficiency/energy -efficient -buildings/energy -performance -buildings- 

directive_en#energy -performance -of-buildings-standards 

https://api.klimatskipromeni.mk/data/rest/file/download/b5811cf8f22110c19459cbe3d243dca38f7d93ff3f9285ff55037ac4881bbe86.pdf
https://api.klimatskipromeni.mk/data/rest/file/download/b5811cf8f22110c19459cbe3d243dca38f7d93ff3f9285ff55037ac4881bbe86.pdf


ǓǆǜǎǔǓǆǑǋǓ ǕǑǆǓ Ǎǆ 
ǐǑǎǒǆǘǗǐǎ ǕǖǔǒǋǓǎ 

86 

 

 

 

 
ǎǳǪǮǰǦǸǴǶǮ 

ǈǶǫǪǳǴǷǸ ǨǴ ǵǴǷǱǫǪǳǦǸǦ 
ǮǭǨǫǾǸǦȍǳǦ ǩǴǪǮǳǦ 

ǎǳǪǮǰǦǸǮǨǳǦ ǸǶǦǫǰǸǴǶǮȍǦ ǜǫǱǳǦ ǨǶǫǪǳǴǷǸ 

2016-2018 ǩǴǪǮǳǦ 2020 ǩǴǪǮǳǦ 2025 ǩǴǪǮǳǦ 2030 ǩǴǪǮǳǦ 

 
 
 
 

 

ǓǦǵǶǫǪǴǰ 
ǇǶǴȍ ǳǦ ǵǶǴǪǦǪǫǳǮ 
ǸǴǵǱǮǳǷǰǮ ǵǹǲǵǮ 

37226 

ǓǦǲǦǱǹǨǦȏǫ ǳǦ ǫǲǮǷǮǮǸǫ 
(Gg CO2-eq) 

2030 ǩǴǪǮǳǦ 2040 ǩǴǪǮǳǦ 2050 ǩǴǪǮǳǦ 

281,7 430.3 555.9 

 

ǊǶǹǩǴ 

ǍǦǾǸǫǪǦ ǳǦ ǺǮǳǦǱǳǦ 
ǫǳǫǶǩǮȍǦ (ktoe)  

106.1 162.1 209.4 

ǍǦǾǸǫǪǦ ǳǦ ǵǶǮǲǦǶǳǦ 
ǫǳǫǶǩǮȍǦ (ktoe)  

142.0 216.9 280.2 

 

 

 ǇǹȓǫǸ 240 ǲǮǱǮǴǳǮ ǫǨǶǦ 

ǚǮǳǦǳǷǮǮ 
ǎǭǨǴǶ ǳǦ ǺǮǳǦǳǷǮǮ 

ǕǶǮǨǦǸǫǳ ǷǫǰǸǴǶ, ǺǴǳǪ ǭǦ ǋǋ, ǷǸǮǲǹǱǦǼǮǮ ǴǪ ǧǹȓǫǸǴǸ ǳǦ ǼǫǳǸǶǦǱǳǦǸǦ Ǯ ǱǴǰǦǱǳǦǸǦ ǨǱǦǷǸ, 
ǪǴǳǦǸǴǶǮ 

 

 

 

ǗǹǧȍǫǰǸ ǾǸǴ ǨǶǾǮ ǮǲǵǱǫǲǫǳǸǦǼǮȍǦ 

ǒǮǳǮǷǸǫǶǷǸǨǴ ǭǦ ǫǰǴǳǴǲǮȍǦ, ǆǩǫǳǼǮȍǦ ǭǦ ǫǳǫǶǩǫǸǮǰǦ 

ǐǶǦȍǳǮ ǰǴǶǮǷǳǮǼǮ 

ǉǔ 
 

 ǓǦǪǱǫǬǫǳ ǷǹǧȍǫǰǸ ǒǮǳǮǷǸǫǶǷǸǨǴ ǭǦ ǫǰǴǳǴǲǮȍǦ, ǆǩǫǳǼǮȍǦ ǭǦ ǫǳǫǶǩǫǸǮǰǦ 



ǓǆǜǎǔǓǆǑǋǓ ǕǑǆǓ Ǎǆ 
ǐǑǎǒǆǘǗǐǎ ǕǖǔǒǋǓǎ 

87 

 

 

 

ʇʀʄ 13 ʂʘʤʧʘˁʠ ʟʘ ʧʦʜʠʛʘˁʝ ʥʘ ʿʘʚʥʘʪʘ ʩʚʝʩʪ ʠ ʤʨʝʞʘ ʥʘ ʠʥʬʦ ʮʝʥʪʨʠ ʟʘ ʝʥʝʨʛʝʪʩʢʘ 
ʝʬʠʢʘʩʥʦʩʪ (ɽɽ) 

 
ʇʀʄ 13 ʂʘʤʧʘˁʠ ʟʘ ʧʦʜʠʛʘˁʝ ʥʘ ʿʘʚʥʘʪʘ ʩʚʝʩʪ ʠ ʤʨʝʞʘ ʥʘ ʠʥʬʦ ʮʝʥʪʨʠ ʟʘ ʝʥʝʨʛʝʪʩʢʘ ʝʬʠʢʘʩʥʦʩʪ (ɽɽ). 

ɻʣʘʚʥʘ ʮʝʣ: ǗǵǶǴǨǫǪǹǨǦȏǫ ǮǳǺǴǶǲǦǸǮǨǳǮ ǰǦǲǵǦȏǮ ǰǴǮ ȑǫ ȍǦ ǵǴǪǮǩǳǦǸ ȍǦǨǳǦǸǦ ǷǨǫǷǸ ǭǦ ǨǦǬǳǴǷǸǦ, ǫǺǫǰǸǮǸǫ Ǯ ǵǶǮǪǴǧǮǨǰǮǸǫ ǴǪ ǫǳǫǶǩǫǸǷǰǦǸǦ 
ǫǺǮǰǦǷǳǴǷǸ 
ʆʧʠʩ: ǎǦǰǴ Ƿǫ ǴǧǫǭǧǫǪǫǳǮ ǩǴǱǫǲ ǧǶǴȍ ǰǦǲǵǦȏǮ ǭǦ ǵǶǴǲǴǼǮȍǦ ǳǦ ǫǳǫǶǩǫǸǷǰǦǸǦ ǫǺǮǰǦǷǳǴǷǸ ǴǪ ǶǦǭǱǮǽǳǮ ǽǮǳǮǸǫǱǮ, ǷǫǵǦǰ ǵǴǷǸǴǮ ǳǫǪǴǷǸǮǩ ǳǦ 
ǭǳǦǫȏǫ ǭǦ ǵǶǮǪǴǧǮǨǰǮǸǫ ǴǪ ǋǋ. ǝǱǫǳǴǸ 12 ǴǪ ǊǮǶǫǰǸǮǨǦǸǦ ǭǦ ǋǋ ǵǶǫǪǨǮǪǹǨǦ ǪǫǰǦ ǭǫǲȍǦǸǦ ǸǶǫǧǦ ǪǦ ǵǶǫǭǫǲǫ ǷǴǴǪǨǫǸǳǮ ǲǫǶǰǮ ǭǦ ǵǶǴǲǴǨǮǶǦȏǫ 
Ǯ ǴǱǫǷǳǹǨǦȏǫ ǳǦ ǫǺǮǰǦǷǳǴ ǰǴǶǮǷǸǫȏǫ ǳǦ ǫǳǫǶǩǮȍǦǸǦ ǴǪ ǷǸǶǦǳǦ ǳǦ ǲǦǱǮǸǫ ǫǳǫǶǩǫǸǷǰǮ ǵǴǸǶǴǾǹǨǦǽǮ, ǨǰǱǹǽǮǸǫǱǳǴ Ǯ ǪǴǲǦǾǳǮǸǫ ǰǴǶǮǷǳǮǼǮ. ǔǨǦ 
ǲǴǬǫ ǪǦ Ƿǫ ǳǦǵǶǦǨǮ ǷǴ ǰǴǶǮǷǸǫȏǫ ǳǦ ǶǦǭǱǮǽǳǮ ǲǫǻǦǳǮǭǲǮ. ǋǪǫǳ ǴǪ ǳǮǨ ǫ ǺǴǶǲǮǶǦȏǫ ǳǦ ǮǳǺǴ ǼǫǳǸǶǮ ǭǦ ǋǋ ǨǴ ǱǴǰǦǱǳǮǸǫ ǷǦǲǴǹǵǶǦǨǮ. ǕǴ 
ǵǶǮǲǫǶǮǸǫ ǴǪ ǋǙ, ǵǴǰǶǦȍ ǴǨǦǦ ǲǫǶǰǦ ǸǶǫǧǦ ǪǦ Ƿǫ ǮǲǵǱǫǲǫǳǸǮǶǦǦǸ ǹǾǸǫ ǳǫǰǴǱǰǹ ǪǶǹǩǮ ǰǦǰǴ ǾǸǴ Ƿǫ: 
· ǔǧǶǦǭǴǨǦǳǮǫ, ǵǴǽǳǹǨǦȍȑǮ ǴǪ ǩǶǦǪǮǳǰǦǸǦ, 
· ǔǧǹǰǦ ǳǦ ǨǶǦǧǴǸǫǳǮǸǫ ǨǴ ȍǦǨǳǮǸǫ ǮǳǷǸǮǸǹǼǮǮ ǳǦ ǼǫǳǸǶǦǱǳǴ Ǯ ǱǴǰǦǱǳǴ ǳǮǨǴ, 
· ǎǭǶǦǧǴǸǰǦ ǳǦ ǦǱǦǸǰǦ ǭǦ ǵǶǫǷǲǫǸǰǦ ǰǴȍǦ ȑǫ ǩǮ ǵǶǮǰǦǬǫ ǺǮǳǦǳǷǮǷǰǮǸǫ Ǯ ǫǰǴǱǴǾǰǮǸǫ ǫǺǫǰǸǮ ǴǪ ǷǵǶǴǨǫǪǹǨǦȏǫǸǴ ǳǦ ǴǪǶǫǪǫǳǦ ǲǫǶǰǦ. 

 

 

ǈǶǫǲǫǳǷǰǦ ǶǦǲǰǦ 

 

 ǘǮǵ 
 

 ǗǫǰǸǴǶ 

 

 ǉǦǷǴǨǮ 

 

 ǔǵǷǫǩ 

2030 ð 2050 ǩǴǪǮǳǦ ǎǳǺǴǶǲǦǸǮǨǫǳ 
ǊǴǲǦȑǮǳǷǸǨǦ Ǯ 
ǰǴǲǫǶǼǮȍǦǱǫǳ ǷǫǰǸǴǶ 

CO2, CH4, N2O ǓǦǼǮǴǳǦǱǫǳ 

 

 
ǖǫǱǫǨǦǳǸǳǮ ǵǱǦǳǷǰǮ ǪǴǰǹǲǫǳǸǮ, 
ǭǦǰǴǳǷǰǮ Ǯ ǶǫǩǹǱǦǸǴǶǳǮ ǦǰǸǮ 

ǗǸǶǦǸǫǩǮȍǦ ǭǦ ǶǦǭǨǴȍ ǳǦ ǫǳǫǶǩǫǸǮǰǦǸǦ ǳǦ ǗǫǨǫǶǳǦ ǒǦǰǫǪǴǳǮȍǦ ǪǴ 2040 ǩǴǪǮǳǦ 
ǍǦǰǴǳ ǭǦ ǫǳǫǶǩǫǸǷǰǦ ǫǺǮǰǦǷǳǴǷǸ 

 

 ǒǫǸǴǪǴǱǴǩǮȍǦ 
 ǒǴǪǫǱǮǶǦȏǫ ǴǪǴǭǪǴǱǦ ǳǦǩǴǶǫ Ǯ ǴǵǸǮǲǮǭǦǼǮȍǦ ǷǴ ǳǦȍǲǦǱǮ ǸǶǴǾǴǼǮ ǰǴǶǮǷǸǫȍȑǮ ǩǴ ǲǴǪǫǱǴǸ MARKAL. 

ǒǫǸǴǪǴǱǴǩǮȍǦ ǳǦ ǒǕǐǕ 

 

 ǕǶǫǸǵǴǷǸǦǨǰǮ 
 ǎǳǨǫǷǸǮǶǦȏǫ ǨǴ ǰǦǲǵǦȏǮ ǭǦ ǵǴǪǮǩǦȏǫ ǳǦ ȍǦǨǳǦǸǦ ǷǨǫǷǸ ǰǴǮ ȑǫ ǩǴ ǭǩǴǱǫǲǦǸ ǹǪǫǱǴǸ ǳǦ ǵǴǫǺǮǰǦǷǳǮ 

ǦǵǦǶǦǸǮ (ǷǴ ǵǴǨǮǷǴǰǦ ǰǱǦǷǦ ǳǦ ǫǺǮǰǦǷǳǴǷǸ), ǨǴ ǨǰǹǵǳǦǸǦ ǭǦǱǮǻǦ, ǪǴ 2050 ǩǴǪǮǳǦ ǳǦ 80% 

 
 

 

 

ǗǸǦǸǹǷ ǳǦ ǮǲǵǱǫǲǫǳǸǦǼǮȍǦ ǕǴǪ ǮǲǵǱǫǲǫǳǸǦǼǮȍǦ 

 
 
ǕǶǫǭǫǲǫǳǮ ǽǫǰǴǶǮ 

ǗǵǶǴǨǫǪǫǳǦ ǫ ǵǱǦǸǺǴǶǲǦ ǭǦ ǫǳǫǶǩǫǸǷǰǦ ǫǺǮǰǦǷǳǴǷǸ, ǭǦ ǫǪǹǰǦǼǮȍǦ ǳǦ ǳǦǷǫǱǫǳǮǫǸǴ Ǯ ǳǴǨǮǳǦǶǮǸǫ Ǯ 
ǷǵǴǪǫǱǹǨǦȏǫ ǮǷǰǹǷǸǨǦ ǳǦ ǵǶǮǨǦǸǳǮǴǸ ǷǫǰǸǴǶ ǭǦ ǹǷǵǫǾǳǴ ǷǵǶǴǨǫǪǫǳǮ ǲǫǶǰǮ ǭǦ ǋǋ. 
ǎǳǺǴ ǼǫǳǸǦǶǴǸ ǭǦ ǫǳǫǶǩǫǸǮǰǦ ǳǦ ǉǶǦǪ ǗǰǴǵȍǫ. 
ǇǫǷǵǱǦǸǳǮ ǷǴǨǫǸǮ ǪǴ ǰǴǶǮǷǳǮǼǮǸǫ ǭǦ ǶǦǭǹǲǳǦ ǵǴǸǶǴǾǹǨǦǽǰǦ ǳǦ ǫǱǫǰǸǶǮǽǳǦ ǫǳǫǶǩǮȍǦ ǴǨǴǭǲǴǬǫǳǮ ǴǪ 
ǜǫǳǸǦǶǴǸ ǭǦ ǰǴǶǮǷǳǮǽǰǮ ǹǷǱǹǩǮ ǳǦ ǋǈǓ 

 
ǕǶǫǪǨǮǪǫǳǮ ǽǫǰǴǶǮ 

ǋǲǮǸǹǨǦȏǫ ǳǦ ǘǈ ǷǵǴǸǴǨǮ, ǷǴǴǵǾǸǫǳǮȍǦ, ǰǦǲǵǦȏǮ Ǯ ǪǴǰǹǲǫǳǸǦǶǳǮ ǺǮǱǲǴǨǮ 
ǕǶǴǾǮǶǹǨǦȏǫ ǳǦ ǕǱǦǸǺǴǶǲǦǸǦ ǭǦ ǫǳǫǶǩǫǸǷǰǦ ǫǺǮǰǦǷǳǴǷǸ 
ǐǴǳǸǮǳǹǮǶǦǳǦ ǶǦǧǴǸǦ ǳǦ ǵǴǷǸǴȍǳǮǸǫ Ǯ ǴǸǨǴǶǦȏǫ ǳǴǨǮ ǮǳǺǴǶǲǦǸǮǨǳǮ ǼǫǳǸǶǮ. 

 

ǎǳǪǮǰǦǸǴǶǮ 

 ǈǶǫǪǳǴǷǸ ǨǴ 
ǵǴǷǱǫǪǳǦǸǦ 
ǮǭǨǫǾǸǦȍǳǦ ǩǴǪǮǳǦ 

 
ǎǳǪǮǰǦǸǮǨǳǦ ǸǶǦǫǰǸǴǶǮȍǦ 

 
ǜǫǱǳǦ ǨǶǫǪǳǴǷǸ 

2016-2018* 2020 ǩǴǪǮǳǦ 2025 ǩǴǪǮǳǦ 2030 ǩǴǪǮǳǦ 

 
 
 
 

 

 

 
ǓǦǵǶǫǪǴǰ 

ǇǶǴȍ ǳǦ 
ǵǶǴǪǦǪǫǳǮ 
ǹǶǫǪǮ (A+++, 
A++, A+, A) 

 
31155 

ǓǦǲǦǱǹǨǦȏǫ ǳǦ ǫǲǮǷǮǮǸǫ 
(Gg CO2-eq) 

2030 ǩǴǪǮǳǦ 2040 ǩǴǪǮǳǦ 2050 ǩǴǪǮǳǦ 

117.9 279.1 669.0 

 
 

ǊǶǹǩǴ 

ǍǦǾǸǫǪǦ ǳǦ 
ǺǮǳǦǱǳǦ 
ǫǳǫǶǩǮȍǦ (ktoe)  

 
39.8 

 
94.2 

 
225.8 

ǍǦǾǸǫǪǦ ǳǦ 
ǵǶǮǲǦǶǳǦ 
ǫǳǫǶǩǮȍǦ (ktoe)  

 
58.6 

 
138.8 

 
332.7 

 

 

 ǇǹȓǫǸ 16 ǲǮǱǮǴǳǮ ǫǨǶǦ + 482 ǲǮǱǮǴǳǮ ǫǨǶǦ (ǮǳǨǫǷǸǮǼǮȍǦ ǨǴ ǳǦǵǶǫǪǳǮ ǸǫǻǳǴǱǴǩǮǮ) 

ǚǮǳǦǳǷǮǮ ǎǭǨǴǶ ǳǦ 
ǺǮǳǦǳǷǮǮ 

ǕǶǮǨǦǸǫǳ ǷǫǰǸǴǶ, ǪǴǳǦǸǴǶǮ, ǼǫǳǸǶǦǱǳǦ Ǯ ǱǴǰǦǱǳǦ ǨǱǦǷǸ 

 

 
ǗǹǧȍǫǰǸ ǾǸǴ ǨǶǾǮ 
ǮǲǵǱǫǲǫǳǸǦǼǮȍǦ 

ǒǮǳǮǷǸǫǶǷǸǨǴ ǭǦ ǫǰǴǳǴǲǮȍǦ, ǆǩǫǳǼǮȍǦ ǭǦ ǫǳǫǶǩǫǸǮǰǦ 
ǊǴǧǦǨǹǨǦǽǮ ǳǦ ǫǳǫǶǩǮȍǦ 
ǐǶǦȍǳǮ ǰǴǶǮǷǳǮǼǮ 

 

 ǓǦǪǱǫǬǫǳ ǷǹǧȍǫǰǸ ǒǮǳǮǷǸǫǶǷǸǨǴ ǭǦ ǫǰǴǳǴǲǮȍǦ, ǆǩǫǳǼǮȍǦ ǭǦ ǫǳǫǶǩǫǸǮǰǦ 

* ǈǴ 4-ǸǮ NEEAP ǴǨǦǦ ǲǫǶǰǦ ǫ ǵǶǮȍǦǨǫǳǦ ǰǦǰǴ ǰǦǲǵǦȏǮ ǭǦ ǵǴǪǮǩǦȏǫ ǳǦ ȍǦǨǳǦǸǦ ǷǨǫǷǸ Ǯ ǲǶǫǬǦ ǳǦ ǮǳǺǴ ǼǫǳǸǶǮ ǭǦ ǋǋ Ǯ ǍǩǴǱǫǲǫǳǦ ǹǵǴǸǶǫǧǦ ǳǦ 
ǵǴǫǺǮǰǦǷǳǮ ǵǫǽǰǮ ǳǦ ǧǮǴǲǦǷǦ. 



ǓǆǜǎǔǓǆǑǋǓ ǕǑǆǓ Ǎǆ 
ǐǑǎǒǆǘǗǐǎ ǕǖǔǒǋǓǎ 

88 

 

 

 

ʇʀʄ 14 ʈʝʢʦʥʩʪʨʫʢʮʠʿʘ ʥʘ ʧʦʩʪʦʝʯʢʠ ʨʝʟʠʜʝʥʮʠʿʘʣʥʠ ʟʛʨʘʜʠ 
 

ʇʀʄ 14 ʈʝʢʦʥʩʪʨʫʢʮʠʿʘ ʥʘ ʧʦʩʪʦʝʯʢʠ ʨʝʟʠʜʝʥʮʠʿʘʣʥʠ ʟʛʨʘʜʠ 

ɻʣʘʚʥʘ ʮʝʣ: ǊǦ Ƿǫ ǮǷǵǴǱǳǦǸ ǧǦǶǦȏǦǸǦ ǴǪ ǍǦǰǴǳǴǸ ǭǦ ǫǳǫǶǩǫǸǷǰǦ ǫǺǮǰǦǷǳǴǷǸ 
ʆʧʠʩ: ǒǫǶǰǦǸǦ ǵǶǫǪǨǮǪǹǨǦ ǶǫǰǴǳǷǸǶǹǰǼǮȍǦ ǳǦ ǶǫǭǮǪǫǳǼǮȍǦǱǳǮ ǭǩǶǦǪǮ, ǨǰǱǹǽǮǸǫǱǳǴ Ǯ ǭǦǲǫǳǦ ǳǦ ǵǶǴǭǴǶǼǮ, ǮǳǮǼǮǶǦǳǮ ǴǪ ǷǴǵǷǸǨǫǳǮǼǮǸǫ Ǯ/ǮǱǮ 
ǵǴǪǪǶǬǦǳǮ ǴǪ ǰǴǲǫǶǼǮȍǦǱǳǮ ǧǦǳǰǮ Ǯ ǺǴǳǪǴǨǮ. ǗǴ ǴǨǦǦ ǲǫǶǰǦ ȑǫ Ƿǫ ǴǧǫǭǧǫǪǮ ǮǭǪǦǨǦȏǫ ǷǫǶǸǮǺǮǰǦǸǮ ǭǦ ǫǳǫǶǩǫǸǷǰǮ ǰǦǶǦǰǸǫǶǮǷǸǮǰǮ ǳǦ ǭǩǶǦǪǮ, 
ǰǦǰǴ ǵǶǫǪǹǷǱǴǨ ǭǦ ǷǸǦǨǦȏǫ ǨǴ ǺǹǳǰǼǮȍǦ ǳǦ ǶǫǰǴǳǷǸǶǹǰǼǮǮǸǫ. 

 

 

ǈǶǫǲǫǳǷǰǦ ǶǦǲǰǦ 

 

 ǘǮǵ 
 

 ǗǫǰǸǴǶ 

 

 ǉǦǷǴǨǮ 

 

 ǔǵǷǫǩ 

2030 ð 2050 ǩǴǪǮǳǦ 
ǘǫǻǳǮǽǰǮ, 
ǶǫǩǹǱǦǸǴǶǫǳ 

ǊǴǲǦȑǮǳǷǸǨǦ CO2, CH4, N2O ǓǦǼǮǴǳǦǱǫǳ 

 

 

 
ǖǫǱǫǨǦǳǸǳǮ ǵǱǦǳǷǰǮ ǪǴǰǹǲǫǳǸǮ, 
ǭǦǰǴǳǷǰǮ Ǯ ǶǫǩǹǱǦǸǴǶǳǮ ǦǰǸǮ 

ǗǸǶǦǸǫǩǮȍǦ ǭǦ ǶǦǭǨǴȍ ǳǦ ǫǳǫǶǩǫǸǮǰǦǸǦ ǳǦ ǗǫǨǫǶǳǦ ǒǦǰǫǪǴǳǮȍǦ ǪǴ 2040 ǩǴǪǮǳǦ 
ǍǦǰǴǳ ǭǦ ǫǳǫǶǩǫǸǷǰǦ ǫǺǮǰǦǷǳǴǷǸ 
ǕǶǦǨǮǱǳǮǰ ǭǦ ǫǳǫǶǩǫǸǷǰǮ ǰǦǶǦǰǸǫǶǮǷǸǮǰǮ ǳǦ ǭǩǶǦǪǮ 
ǕǶǦǨǮǱǳǮǰ ǭǦ ǫǳǫǶǩǫǸǷǰǮ ǰǴǳǸǶǴǱǮ 

 

 ǒǫǸǴǪǴǱǴǩǮȍǦ 
ǒǴǪǫǱǮǶǦȏǫ ǴǪǴǭǪǴǱǦ ǳǦǩǴǶǫ Ǯ ǴǵǸǮǲǮǭǦǼǮȍǦ ǷǴ ǳǦȍǲǦǱǮ ǸǶǴǾǴǼǮ ǰǴǶǮǷǸǫȍȑǮ ǩǴ ǲǴǪǫǱǴǸ MARKAL. 
ǒǫǸǴǪǴǱǴǩǮȍǦ ǳǦ ǒǕǐǕ 

 

 ǕǶǫǸǵǴǷǸǦǨǰǮ 
ǕǴǷǸǴȍǳǮǸǫ ǶǫǭǮǪǫǳǼǮȍǦǱǳǮ ǭǩǶǦǪǮ, ǪǴǪǫǰǦ ǩǮ ǮǷǵǴǱǳǹǨǦǦǸ ǷǸǦǳǪǦǶǪǮǸǫ ǭǦ ǳǦȍǲǦǱǰǹ C ǰǱǦǷǦ. 
ǉǴǪǮǾǳǦǸǦ ǷǸǦǵǰǦ ǳǦ ǶǫǳǴǨǮǶǦȏǫ ǫ 2%. 

 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

ǗǸǦǸǹǷ ǳǦ ǮǲǵǱǫǲǫǳǸǦǼǮȍǦ ǕǴǪ ǮǲǵǱǫǲǫǳǸǦǼǮȍǦ 

 
 
 
 
 
 
 
 
 
 
 

ǕǶǫǭǫǲǫǳǮ ǽǫǰǴǶǮ 

ǖǫǳǴǨǮǶǦǳǮ Ƿǫ 31 ǭǩǶǦǪǦ ǭǦ ǰǴǱǫǰǸǮǨǳǴ ǪǴǲǹǨǦȏǫ (ǮǲǵǱǫǲǫǳǸǮǶǦǳǮ ǲǫǶǰǮ ǭǦ ǋǋ) ǨǴ ǶǦǲǰǮǸǫ ǳǦ ǕǶǴǫǰǸǴǸ ǳǦ 
ǙǗǆǎǊ/ǛǦǧǮǸǦǸ ǭǦ ǫǳǫǶǩǫǸǷǰǦ ǫǺǮǰǦǷǳǴǷǸ ǳǦ ǶǫǭǮǪǫǳǼǮȍǦǱǳǮ ǵǶǴǷǸǴǶǮǮ. 
ǚǮǳǦǳǷǮǷǰǦ ǵǴǪǪǶǾǰǦ ǭǦ ǷǦǳǦǼǮȍǦ ǳǦ ǭǩǶǦǪǮ ǭǦ ǰǴǱǫǰǸǮǨǳǴ ǪǴǲǹǨǦȏǫ ǷǴ ǮǲǵǱǫǲǫǳǸǦǼǮȍǦ ǳǦ ǲǫǶǰǮ ǭǦ ǋǋ 
ǴǧǫǭǧǫǪǫǳǮ ǴǪ ǳǫǰǴǮ ǴǵǾǸǮǳǮ. 
ǕǴǨǮǰ ǭǦ ǦǵǱǮǼǮǶǦȏǫ ǭǦ ǳǦǪǴǲǫǷǸ ǳǦ 50% ǴǪ ǸǶǴǾǴǼǮǸǫ ǭǦ ǭǦǲǫǳǦ ǳǦ ǵǶǴǭǴǶǼǮ Ǯ ǲǴǳǸǦǬǦ ǳǦ Ǖǈǜ Ǯ ǦǱǹǲǮ- 
ǳǮǹǲǷǰǮ ǵǶǴǭǴǶǼǮ, ǳǴ ǳǫ ǵǴǨǫȑǫ ǴǪ 500 ǫǨǶǦ, ǴǧǫǭǧǫǪǫǳǮ ǴǪ ǒǮǳǮǷǸǫǶǷǸǨǴǸǴ ǭǦ ǫǰǴǳǴǲǮȍǦ. 
ǊǴǳǫǷǫǳ ǍǦǰǴǳ ǭǦ ǫǳǫǶǩǫǸǷǰǦ ǫǺǮǰǦǷǳǴǷǸ. 
ǙǷǨǴǫǳǦ ǵǶǴǩǶǦǲǦ ǭǦ ǵǶǴǲǴǼǮȍǦ ǳǦ ǴǧǳǴǨǱǮǨǮǸǫ ǮǭǨǴǶǮ ǳǦ ǫǳǫǶǩǮȍǦ Ǯ ǵǴǪǴǧǶǹǨǦȏǫ ǳǦ ǫǳǫǶǩǫǸǷǰǦǸǦ ǫǺǮ- 
ǰǦǷǳǴǷǸ ǨǴ ǪǴǲǦȑǮǳǷǸǨǦǸǦ ǭǦ 2021 ǩǴǪǮǳǦ (Ƿǫ ǵǱǦǳǮǶǦǦǸ ǷǹǧǨǫǳǼǮǮ ǭǦ ǭǦǲǫǳǦ ǳǦ ǵǶǴǭǴǶǼǮ) 
ǕǶǴǫǰǸ ǳǦ ǙǓǊǕ ǭǦ ǵǴǪǴǧǶǹǨǦȏǫ ǳǦ ǰǨǦǱǮǸǫǸǴǸ ǳǦ ǨǴǭǪǹǻǴǸ ǷǴ ǭǦǲǫǳǦ ǳǦ ǾǵǴǶǫǸ ǳǦ ǪǶǨǦ Ǯ ǨǴǨǫǪǹǨǦȏǫ 
ǲǫǶǰǮ ǭǦ ǋǋ ǨǴ ǳǦȍǲǦǱǰǹ 100 ǪǴǲǦȑǮǳǷǸǨǦ ǴǪ ǴǵǾǸǮǳǦ ǆǫǶǴǪǶǴǲ 
ǖǫǩǮǴǳǦǱǳǦǸǦ ǵǶǴǩǶǦǲǦ ǭǦ ǫǳǫǶǩǫǸǷǰǦ ǫǺǮǰǦǷǳǴǷǸ (ǖǕǋǋ) ǭǦ ǍǦǵǦǪǫǳ ǇǦǱǰǦǳ ǧǫǾǫ ǺǴǶǲǮǶǦǳǦ ǨǴ ȍǹǳǮ 2017 
ǩǴǪǮǳǦ ǴǪ ǷǸǶǦǳǦ ǳǦ ǋǇǔǖ ǷǴ ǵǴǪǪǶǾǰǦ ǳǦ ǋǨǶǴǵǷǰǦǸǦ ǙǳǮȍǦ (ǋǙ) Ǯ ǨǴ ǵǦǶǸǳǫǶǷǸǨǴ ǷǴ ǗǫǰǶǫǸǦǶǮȍǦǸǴǸ ǳǦ 
ǋǳǫǶǩǫǸǷǰǦǸǦ ǭǦǫǪǳǮǼǦ ǷǴ ǼǫǱ ǪǦ Ƿǫ ǷǵǶǦǨǮ ǷǴ ǺǮǳǦǳǷǮǶǦȏǫǸǴ, ǭǦǰǴǳǴǪǦǨǷǸǨǴǸǴ, ǸǫǻǳǮǽǰǮǸǫ Ǯ ǪǶǹǩǮ ǧǦǶǮ- 
ǫǶǮ ǭǦ ǴǪǶǬǱǮǨǮ ǫǳǫǶǩǫǸǷǰǮ ǮǳǨǫǷǸǮǼǮǮ ǨǴ ǶǫǩǮǴǳǴǸ. ǐǦǰǴ ǪǫǱ ǴǪ ǵǶǴǪǴǱǬǹǨǦȏǫǸǴ ǳǦ ǵǶǴǩǶǦǲǦǸǦ ǖǕǋǋ, 
ǋǇǔǖ ǨǴǷǵǴǷǸǦǨǮ ǚǮǳǦǳǷǮǷǰǮ ǺǴǳǪ ǭǦ ǭǫǱǫǳǦ ǫǰǴǳǴǲǮȍǦ ǳǦ ǍǦǵǦǪǫǳ ǇǦǱǰǦǳ (WB GEFF ð ǖǫǭǮǪǫǳǼǮȍǦǱǫǳ) 
ǨǴ ǺǴǶǲǦ ǳǦ ǰǶǫǪǮǸǳǮ ǱǮǳǮǮ ǭǦ ǨǰǹǵǳǴ ǪǴ 85 ǲǮǱǮǴǳǮ ǫǨǶǦ ǪǴǪǫǱǫǳǮ ǳǦ ǺǮǳǦǳǷǮǷǰǮ ǵǴǷǶǫǪǳǮǼǮ-ǹǽǫǷ- 
ǳǮǽǰǮ ǨǴ ǾǫǷǸǫ ǭǫǲȍǮ (ǗǫǨǫǶǳǦ ǒǦǰǫǪǴǳǮȍǦ, ǆǱǧǦǳǮȍǦ, ǇǴǷǳǦ Ǯ ǛǫǶǼǫǩǴǨǮǳǦ, ǐǴǷǴǨǴ, ǜǶǳǦ ǉǴǶǦ Ǯ ǗǶǧǮȍǦ), 
ǭǦ ǵǴǭǦȍǲǹǨǦȏǫ ǳǦ ǵǴǪǴǧǳǮ ǵǴǪ-ǭǦȍǲǹǨǦǽǮ ǭǦ ǺǮǳǦǳǷǮǶǦȏǫ ǳǦ ǶǫǭǮǪǫǳǼǮȍǦǱǳǮ ǮǳǨǫǷǸǮǼǮǮ ǭǦ ǫǳǫǶǩǫǸǷǰǦ 
ǫǺǮǰǦǷǳǴǷǸ. ǔǨǮǫ ǵǴǪǴǧǶǹǨǦȏǦ ǳǦ ǫǳǫǶǩǫǸǷǰǦǸǦ ǫǺǮǰǦǷǳǴǷǸ Ǯ/ǮǱǮ ǮǳǷǸǦǱǦǼǮǮ ǭǦ ǴǧǳǴǨǱǮǨǦ ǫǳǫǶǩǮȍǦ ǳǦ- 
ǵǶǦǨǫǳǮ ǴǪ ǵǶǮǨǦǸǳǮ ǱǮǼǦ ǨǴ ǮǳǪǮǨǮǪǹǦǱǳǮ ǷǸǦǳǴǨǮ ǮǱǮ ǷǫǲǫȍǳǮ ǰǹȑǮ ǮǱǮ ǲǫǶǰǮ ǷǵǶǴǨǫǪǫǳǮ ǳǦ ǳǮǨǴ ǳǦ 
ǭǩǶǦǪǦ ǴǪ ǰǴǱǫǰǸǮǨǮ ǭǦ ǪǴǲǹǨǦȏǫ ð ǩǶǹǵǮ ǳǦ ǵǴǫǪǮǳǼǮ, ǶǫǭǮǪǫǳǼǮȍǦǱǳǮ ǭǪǶǹǬǫǳǮȍǦ, ǰǴǲǵǦǳǮǮ ǭǦ ǹǵǶǦǨǹ- 
ǨǦȏǫ ǷǴ ǷǸǦǳǴǨǮ. ǐǶǫǪǮǸǳǮǸǫ ǱǮǳǮǮ Ƿǫ ǵǴǪǪǶǬǦǳǮ ǷǴ ǮǳǨǫǷǸǮǼǮǷǰǮ ǷǸǮǲǹǱǦǼǮǮ ǺǮǳǦǳǷǮǶǦǳǮ ǷǴ ǩǶǦǳǸ ǪǴ 
20% ǴǪ ǮǳǨǫǷǸǮǼǮǷǰǮǸǫ ǸǶǴǾǴǼǮ ǮǱǮ ǮǭǳǴǷǴǸ ǳǦ ǵǴǪ-ǭǦǫǲǴǸ ǾǸǴ Ǯǲ Ƿǫ ǪǦǨǦ ǳǦ ǵǴǪ-ǭǦȍǲǹǨǦǽǮǸǫ ǭǦ ǪǦ Ƿǫ 
ǵǴǸǸǮǰǳǫ ǵǶǮǺǦȑǦȏǫǸǴ ǳǦ ǮǳǨǫǷǸǮǼǮǮǸǫ ǨǴ ǫǳǫǶǩǫǸǷǰǦǸǦ ǫǺǮǰǦǷǳǴǷǸ Ǯ ǴǧǳǴǨǱǮǨǮǸǫ ǮǭǨǴǶǮ ǳǦ ǫǳǫǶǩǮȍǦ. 
ǎǷǵǱǦǸǦǸǦ ǳǦ ǵǴǪ-ǭǦǫǲǮǸǫ Ƿǫ ǨǶǾǮ ǵǶǫǰǹ ǽǫǸǮǶǮ ǰǴǲǫǶǼǮȍǦǱǳǮ ǧǦǳǰǮ ǨǴ ǭǫǲȍǦǨǦ (ǔǻǶǮǪǷǰǦ ǧǦǳǰǦ, ǞǵǦǶǰǦ- 
Ƿǫ ǧǦǳǰǦ, ǕǶǴǰǶǫǪǮǸ ǧǦǳǰǦ Ǯ ǓǑǇ ǧǦǳǰǦ). 
ǗǫǨǫǶǳǦ ǒǦǰǫǪǴǳǮȍǦ ǫ ǱǮǪǫǶ ǨǴ ǭǫǲȍǮǸǫ ǴǪ ǍǦǵǦǪǫǳ ǇǦǱǰǦǳ ǭǦ ǮǷǵǱǦǸǦ ǳǦ ǵǴǪ-ǭǦǫǲǮ Ǯ ǨǫǶǮǺǮǰǦǼǮȍǦ ǳǦ 
ǭǦǨǶǾǫǳǮ ǵǴǪ-ǵǶǴǫǰǸǮ ǨǴ ǶǦǲǰǮǸǫ ǳǦ WB GEFF. ǊǴ ǰǶǦȍǴǸ ǳǦ 2020 ǩǴǪǮǳǦ ǮǲǦǾǫ ǴǰǴǱǹ 1.670 ǵǴǸǨǶǪǫǳǮ 
ǵǴǪ-ǵǶǴǫǰǸǮ ǴǪ ǷǮǸǫ ǵǦǶǸǳǫǶǷǰǮ ǰǴǲǫǶǼǮȍǦǱǳǮ ǧǦǳǰǮ ǨǴ ǗǫǨǫǶǳǦ ǒǦǰǫǪǴǳǮȍǦ ǨǴ ǮǭǳǴǷ ǴǪ ǴǰǴǱǹ 12 ǲǮǱǮǴǳǮ 
ǫǨǶǦ. ǕǶǴǷǫǽǳǮǴǸ ǮǭǳǴǷ ǳǦ ǵǴǪ-ǭǦǫǲǴǸ ǧǫǾǫ ǴǰǴǱǹ 7.200 ǫǨǶǦ. 

 
 

 
ǕǶǫǪǨǮǪǫǳǮ ǽǫǰǴǶǮ 

ǖǦǭǨǴȍ ǳǦ ǩǶǦǪǫǬǳǦ ǸǴǵǴǱǴǩǮȍǦ 
ǓǦǼǮǴǳǦǱǳǦǸǦ ǷǸǶǦǸǫǩǮȍǦ ǭǦ ǶǫǳǴǨǮǶǦȏǫ ǭǩǶǦǪǮ ȑǫ ǧǮǪǫ ǶǦǭǨǮǫǳǦ Ǯ ǹǷǨǴǫǳǦ ǪǴ ǰǶǦȍǴǸ ǳǦ 2021 ǮǱǮ ǵǴǽǫ- 
ǸǴǰǴǸ ǳǦ 2022 ǩǴǪǮǳǦ Ǯ ǶǫǨǮǪǮǶǦǳǦ ǸǶǮ ǩǴǪǮǳǮ ǵǴǪǴǼǳǦ 
ǊǦ Ƿǫ ǪǴǳǫǷǦǸ ǵǴǪǭǦǰǴǳǷǰǮ ǦǰǸǮ ǭǦ ǫǳǫǶǩǫǸǷǰǮ ǰǦǶǦǰǸǫǶǮǷǸǮǰǮ ǳǦ ǭǩǶǦǪǮ Ǯ ǫǳǫǶǩǫǸǷǰǦ ǰǴǳǸǶǴǱǦ 
ǆǩǫǳǼǮȍǦǸǦ ǭǦ ǫǳǫǶǩǫǸǮǰǦ ȑǫ ǨǴǷǵǴǷǸǦǨǮ Ǯ ǦǬǹǶǮǶǦ ǷǮǷǸǫǲ ǭǦ ǨǫǶǮǺǮǰǦǼǮȍǦ ǳǦ ǷǫǶǸǮǺǮǰǦǸǮ ǭǦ ǫǳǫǶǩǫǸǷǰǮ 
ǰǦǶǦǰǸǫǶǮǷǸǮǰǮ ǳǦ ǭǩǶǦǪǮ Ǯ ǖǫǩǮǷǸǦǶ ǳǦ ǮǭǪǦǪǫǳǮ ǷǫǶǸǮǺǮǰǦǸǮ. 
ǚǴǶǲǮǶǦȏǫ ǚǴǳǪ ǭǦ ǫǳǫǶǩǫǸǷǰǦ ǫǺǮǰǦǷǳǴǷǸ. 
ǐǴǳǸǮǳǹǮǶǦǳǦ ǺǮǳǦǳǷǮǷǰǦ ǵǴǪǪǶǾǰǦ ǴǪ ǈǱǦǪǦǸǦ ǭǦ ǳǦǪǴǲǫǷǸǹǨǦȏǫ ǳǦ ǸǶǴǾǴǼǮǸǫ ǭǦ ǭǦǲǫǳǦ ǳǦ ǵǶǴǭǴǶǼǮ 



ǓǆǜǎǔǓǆǑǋǓ ǕǑǆǓ Ǎǆ 
ǐǑǎǒǆǘǗǐǎ ǕǖǔǒǋǓǎ 

89 

 

 

 

 
 
 
 
 
 
 
 
 

 

 

 
ǎǳǪǮǰǦǸǴǶǮ 

 ǈǶǫǪǳǴǷǸ ǨǴ 
ǵǴǷǱǫǪǳǦǸǦ 
ǮǭǨǫǾǸǦȍǳǦ 
ǩǴǪǮǳǦ 

 
ǎǳǪǮǰǦǸǮǨǳǦ ǸǶǦǫǰǸǴǶǮȍǦ 

 
ǜǫǱǳǦ ǨǶǫǪǳǴǷǸ 

2016-2018* 2020 ǩǴǪǮǳǦ 2025 ǩǴǪǮǳǦ 2030 ǩǴǪǮǳǦ 

 
 

 
ǓǦǵǶǫǪǴǰ 

ǕǴǨǶǾǮǳǦ 
ǪǴǩǶǦǪǫǳǦ (ǲ2) 

1481469 

ǕǴǸǶǴǾǹǨǦǽǰǦ 
ǳǦ ǫǳǫǶǩǮȍǦ ǵǴ 
ǭǦǩǶǫǦǳǦ/ǱǦǪǫǳǦ 
ǵǴǨǶǾǮǳǦ (kWh/  
m2) 

 
 

158 

ǓǦǲǦǱǹǨǦȏǫ ǳǦ ǫǲǮǷǮǮǸǫ 
(Gg CO2-eq) 

2030 ǩǴǪǮǳǦ 2040 ǩǴǪǮǳǦ 2050 ǩǴǪǮǳǦ 

20.5 56.6 90.3 

 
 

ǊǶǹǩǴ 

ǍǦǾǸǫǪǦ ǳǦ 
ǺǮǳǦǱǳǦ ǫǳǫǶǩǮȍǦ 
(ktoe)  

 
40.1 

 
110.7 

 
176.4 

ǍǦǾǸǫǪǦ ǳǦ 
ǵǶǮǲǦǶǳǦ 
ǫǳǫǶǩǮȍǦ (ktoe)  

 
47.8 

 
131.8 

 
210.0 

 

 

 ǇǹȓǫǸ 3187 ǲǮǱǮǴǳǮ ǫǨǶǦ 

ǚǮǳǦǳǷǮǮ ǎǭǨǴǶ ǳǦ 
ǺǮǳǦǳǷǮǮ 

ǕǶǮǨǦǸǳǮ, ǪǴǳǦǸǴǶǮ ǵǶǫǰǹ ǰǴǲǫǶǼǮȍǦǱǳǮ ǭǦǫǲǮ ǭǦ ǋǋ, ǺǴǳǪ ǭǦ ǋǋ 

 

 

 
ǗǹǧȍǫǰǸ ǾǸǴ ǨǶǾǮ ǮǲǵǱǫǲǫǳǸǦǼǮȍǦ 

ǒǮǳǮǷǸǫǶǷǸǨǴ ǭǦ ǫǰǴǳǴǲǮȍǦ, ǆǩǫǳǼǮȍǦ ǭǦ ǫǳǫǶǩǫǸǮǰǦ 
ǊǴǳǦǸǴǶǮ Ǯ ǺǮǳǦǳǷǮǷǰǮ ǮǳǷǸǮǸǹǼǮǮ 
ǊǴǲǦȑǮǳǷǸǨǦ 

 

 ǓǦǪǱǫǬǫǳ ǷǹǧȍǫǰǸ ǒǮǳǮǷǸǫǶǷǸǨǴ ǭǦ ǫǰǴǳǴǲǮȍǦ, ǆǩǫǳǼǮȍǦ ǭǦ ǫǳǫǶǩǫǸǮǰǦ 

 

* ǍǦǾǸǫǪǮǸǫ Ƿǫ ǵǶǮȍǦǨǹǨǦǦǸ ǭǦǫǪǳǴ ǷǴ ǪǴǩǶǦǪǧǦ ǳǦ ǵǴǷǸǴȍǳǮ ǰǴǲǫǶǼǮȍǦǱǳǮ ǭǩǶǦǪǮ Ǯ ǮǭǩǶǦǪǧǦ ǳǦ ǳǴǨǮ ǭǩǶǦǪǮ (ǨǴ 4-ǸǮ NEEAP ǵǶǮȍǦǨǫǳǮ ǰǦǰǴ ǭǦǲǫǳǦ 
ǳǦ ǵǶǴǭǴǶǼǮ, ǶǫǰǴǳǷǸǶǹǰǼǮȍǦ ǳǦ ǵǴǷǸǴǫǽǰǮ ǭǩǶǦǪǮ (Ƕǫǭ+ǰǴǲ), ǮǭǩǶǦǪǧǦ ǳǦ ǳǴǨǮ ǶǫǭǮǪǫǳǼǮȍǦǱǳǮ ǭǩǶǦǪǮ Ǯ ǮǭǩǶǦǪǧǦ ǳǦ ǳǴǨǮ ǰǴǲǫǶǼǮȍǦǱǳǮ ǭǩǶǦǪǮ) 



ǓǆǜǎǔǓǆǑǋǓ ǕǑǆǓ Ǎǆ 
ǐǑǎǒǆǘǗǐǎ ǕǖǔǒǋǓǎ 

90 

 

 

 

ʇʀʄ 15 ʈʝʢʦʥʩʪʨʫʢʮʠʿʘ ʥʘ ʧʦʩʪʦʝʯʢʠʪʝ ʟʛʨʘʜʠ ʥʘ ʮʝʥʪʨʘʣʥʘʪʘ ʚʣʘʩʪ 
 

ʇʀʄ 15 ʈʝʢʦʥʩʪʨʫʢʮʠʿʘ ʥʘ ʧʦʩʪʦʝʯʢʠʪʝ ʟʛʨʘʜʠ ʥʘ ʮʝʥʪʨʘʣʥʘʪʘ ʚʣʘʩʪ 

ɻʣʘʚʥʘ ʮʝʣ: ǊǴǩǶǦǪǧǦ ǳǦ ǵǴǷǸǴǫǽǰǮ ȍǦǨǳǮ ǭǩǶǦǪǮ ǷǴ ǼǫǱ ǪǦ Ƿǫ ǮǷǵǴǱǳǦǸ ǼǫǱǮǸǫ ǳǦ ǊǮǶǫǰǸǮǨǦǸǦ ǭǦ ǋǋ Ǯ ǍǦǰǴǳǴǸ ǭǦ ǫǳǫǶǩǫǸǷǰǦ ǫǺǮǰǦǷǳǴǷǸ 
ʆʧʠʩ: ǮǲǦȍȑǮ ȍǦ ǵǶǫǪǨǮǪ ǷǴǷǸǴȍǧǦǸǦ ǷǴ ǫǳǫǶǩǫǸǷǰǮǸǫ ǵǫǶǺǴǶǲǦǳǷǮ ǳǦ ȍǦǨǳǮǸǫ ǭǩǶǦǪǮ ǳǦ ǼǫǳǸǶǦǱǳǴ ǳǮǨǴ Ǯ ǹǱǴǩǦǸǦ ǾǸǴ ǸǮǫ ǸǶǫǧǦ ǪǦ ȍǦ ǮǩǶǦǦǸ, ǴǪ 
ǷǹǾǸǮǳǷǰǴ ǭǳǦǽǫȏǫ ǫ ǪǦ Ƿǫ ǵǴǸǸǮǰǳǫ ǳǮǨǳǴǸǴ ǶǫǳǴǨǮǶǦȏǫ. ǝǱǫǳǴǸ 10 ǴǪ ǍǦǰǴǳǴǸ ǭǦ ǋǋ ǫ ǴǪ ǩǴǱǫǲǴ ǭǳǦǽǫȏǫ ǧǮǪǫȍȑǮ ǲǴǬǫ ǪǦ ǧǮǪǫ ǵǴǽǫǸǳǦ ǸǴǽǰǦ 
ǭǦ ǵǶǴǾǮǶǹǨǦȏǫ ǳǦ ǪǴǩǶǦǪǧǦǸǦ. 
ǈǴ ǴǸǷǹǷǸǨǴ ǳǦ ǳǫǴǪǦǲǳǫǾǳǮ ǮǳǺǴǶǲǦǼǮǮ ǭǦ ȍǦǨǳǦǸǦ ǭǩǶǦǪǦ, ǨǴ ǵǶǫǷǲǫǸǰǮǸǫ Ƿǫ ǭǫǲǦ ǵǶǫǪǨǮǪ ǭǦǩǶǫǦǳǦǸǦ ǵǴǨǶǾǮǳǦ ǳǦ ǩǶǦǪǫǬǫǳ ǺǴǳǪ ǴǪ 
ǓǦǼǮǴǳǦǱǳǦǸǦ ǵǶǴǩǶǦǲǦ ǭǦ ǋǋ ǨǴ ȍǦǨǳǮ ǭǩǶǦǪǮ (ǳǦǼǶǸ ǨǫǶǭǮȍǦ) (ǨǰǱǹǽǹǨǦȍȑǮ ǭǪǶǦǨǷǸǨǫǳ ǷǫǰǸǴǶ, ǹǳǮǨǫǶǭǮǸǫǸǮ, ǷǸǹǪǫǳǸǷǰǮ ǪǴǲǴǨǮ, ǳǦǹǽǳǮ 
ǮǳǷǸǮǸǹǼǮǮ, ǷǴǼǮȍǦǱǳǮ ǭǩǶǮǬǹǨǦǽǰǮ ǹǷǸǦǳǴǨǮ, ǼǫǳǸǶǮ ǭǦ ǷǴǼǮȍǦǱǳǮ ǶǦǧǴǸǮ, ǰǦǰǴ Ǯ ǪǶǬǦǨǫǳ ǹǵǶǦǨǫǳ ǷǫǰǸǴǶ ð ǒǮǳǮǷǸǫǶǷǸǨǴ ǭǦ ǫǰǴǳǴǲǮȍǦ, 
ǒǮǳǮǷǸǫǶǷǸǨǴ ǭǦ ǴǧǶǦǭǴǨǦǳǮǫ Ǯ ǳǦǹǰǦ, ǒǮǳǮǷǸǫǶǷǸǨǴ ǭǦ ǬǮǨǴǸǳǦ ǷǶǫǪǮǳǦ Ǯ ǵǶǴǷǸǴǶǳǴ ǵǱǦǳǮǶǦȏǫ Ǯ ǒǮǳǮǷǸǫǶǷǸǨǴ ǭǦ ǸǶǦǳǷǵǴǶǸ Ǯ ǨǶǷǰǮ). 
ǊǴǵǴǱǳǮǸǫǱǳǴ, Ƿǫ ǰǴǶǮǷǸǮ ǷǵǫǼǮǺǮǽǳǦǸǦ ǵǴǸǶǴǾǹǨǦǽǰǦ ǪǦǪǫǳǦ ǨǴ ǮǷǸǮǴǸ ǪǴǰǹǲǫǳǸ (ǵǶǴǷǫǽǳǦ 214 kWh/m2).  
ǔǨǦǦ ǲǫǶǰǦ ȍǦ ǶǦǭǩǱǫǪǹǨǦ ǶǫǰǴǳǷǸǶǹǰǼǮȍǦǸǦ, ǨǰǱǹǽǮǸǫǱǳǴ Ǯ ǭǦǲǫǳǦ ǳǦ ǵǶǴǭǴǶǼǮǸǫ ǳǦ ǵǴǷǸǴȍǳǮǸǫ ȍǦǨǳǮ ǭǩǶǦǪǮ ǵǴǪ ȍǹǶǮǷǪǮǰǼǮȍǦ ǳǦ ǼǫǳǸǶǦǱǳǦǸǦ 
ǨǱǦǷǸ. ǒǫǶǰǦǸǦ ȑǫ ǴǧǫǭǧǫǪǮ ǮǭǪǦǨǦȏǫ ǷǫǶǸǮǺǮǰǦǸǮ ǭǦ ǫǳǫǶǩǫǸǷǰǮ ǰǦǶǦǰǸǫǶǮǷǸǮǰǮ ǳǦ ǭǩǶǦǪǮ, ǰǦǰǴ ǵǶǫǪǹǷǱǴǨ ǭǦ ǷǸǦǨǦȏǫ ǨǴ ǺǹǳǰǼǮȍǦ ǳǦ 
ǶǫǰǴǳǷǸǶǹǰǼǮǮǸǫ. 

 

 

ǈǶǫǲǫǳǷǰǦ ǶǦǲǰǦ 

 

 ǘǮǵ 
 

 ǗǫǰǸǴǶ 

 

 ǉǦǷǴǨǮ 

 

 ǔǵǷǫǩ 

2030 ð 2050 ǩǴǪǮǳǦ ǘǫǻǳǮǽǰǮ, ǶǫǩǹǱǦǸǴǶǫǳ 
ǍǩǶǦǪǮ ǳǦ 
ǼǫǳǸǶǦǱǳǦǸǦ ǨǱǦǷǸ 

CO2, CH4, N2O ǓǦǼǮǴǳǦǱǫǳ 

 

 
ǖǫǱǫǨǦǳǸǳǮ ǵǱǦǳǷǰǮ ǪǴǰǹǲǫǳǸǮ, ǭǦǰǴǳǷǰǮ 
Ǯ ǶǫǩǹǱǦǸǴǶǳǮ ǦǰǸǮ 

ǗǸǶǦǸǫǩǮȍǦ ǭǦ ǶǦǭǨǴȍ ǳǦ ǫǳǫǶǩǫǸǮǰǦǸǦ ǳǦ ǗǫǨǫǶǳǦ ǒǦǰǫǪǴǳǮȍǦ ǪǴ 2040 ǩǴǪǮǳǦ 
ǍǦǰǴǳ ǭǦ ǫǳǫǶǩǫǸǷǰǦ ǫǺǮǰǦǷǳǴǷǸ 

 

 ǒǫǸǴǪǴǱǴǩǮȍǦ 
 ǒǴǪǫǱǮǶǦȏǫ ǴǪǴǭǪǴǱǦ ǳǦǩǴǶǫ Ǯ ǴǵǸǮǲǮǭǦǼǮȍǦ ǷǴ ǳǦȍǲǦǱǮ ǸǶǴǾǴǼǮ ǰǴǶǮǷǸǫȍȑǮ ǩǴ ǲǴǪǫǱǴǸ 

MARKAL. ǒǫǸǴǪǴǱǴǩǮȍǦ ǳǦ ǒǕǐǕ 

 

 ǕǶǫǸǵǴǷǸǦǨǰǮ 
 

ǉǴǪǮǾǳǦ ǷǸǦǵǰǦ ǳǦ ǶǫǳǴǨǮǶǦȏǫ ǴǪ 3% ǴǪ ǵǴǷǸǴȍǳǮǸǫ ǭǩǶǦǪǮ ǳǦ ǼǫǳǸǶǦǱǳǦǸǦ ǨǱǦǷǸ 

 
 
 
 

 

 

ǗǸǦǸǹǷ ǳǦ ǮǲǵǱǫǲǫǳǸǦǼǮȍǦ ǕǴǪ ǮǲǵǱǫǲǫǳǸǦǼǮȍǦ 

 
ǕǶǫǭǫǲǫǳǮ ǽǫǰǴǶǮ 

ǓǦǼǶǸ ǳǦǼǮǴǳǦǱǳǦǸǦ ǵǶǴǩǶǦǲǦ ǭǦ ǫǳǫǶǩǫǸǷǰǦ ǫǺǮǰǦǷǳǴǷǸ ǨǴ ȍǦǨǳǮ ǭǩǶǦǪǮ ǨǴ ǖǫǵǹǧǱǮǰǦ 
ǒǦǰǫǪǴǳǮȍǦ (I ǺǦǭǦ) ǫ ǮǭǶǦǧǴǸǫǳǦ ǨǴ ǶǦǲǰǮǸǫ ǳǦ ǵǶǴǫǰǸǴǸ ǭǦ ǴǪǶǬǱǮǨǦ ǫǳǫǶǩǮȍǦ ǳǦ GEF 
ăǔǸǵǴǶǳǴ ǗǰǴǵȍǫò ð ǖǦǭǨǮǫǳǦ ǗǸǶǦǸǫǩǮȍǦ ǭǦ ǰǱǮǲǦǸǷǰǮ ǵǶǴǲǫǳǮ ǳǦ ǉǶǦǪ ǗǰǴǵȍǫ. 

 
 
 

ǕǶǫǪǨǮǪǫǳǮ ǽǫǰǴǶǮ 

ǊǦ Ƿǫ ǶǦǭǨǮǫ Ǯ ǹǷǨǴǮ ǓǦǼǮǴǳǦǱǳǦ ǷǸǶǦǸǫǩǮȍǦ ǭǦ ǶǫǳǴǨǮǶǦȏǫ ǭǩǶǦǪǮ. 
ǊǦ Ƿǫ ǪǴǳǫǷǦǸ ǵǴǪǭǦǰǴǳǷǰǮ ǦǰǸǮ ǭǦ ǫǳǫǶǩǫǸǷǰǮ ǰǦǶǦǰǸǫǶǮǷǸǮǰǮ ǳǦ ǭǩǶǦǪǮ Ǯ ǫǳǫǶǩǫǸǷǰǦ 
ǰǴǳǸǶǴǱǦ 
ǗǵǮǷǴǰǴǸ ǳǦ ǭǩǶǦǪǮ ǴǪ ȍǦǨǳǮǴǸ ǷǫǰǸǴǶ ǷǴ ǳǦȍǲǦǱǰǹ 250 m2 ǨǰǹǵǳǦ ǰǴǶǮǷǳǦ ǵǴǨǶǾǮǳǦ ǾǸǴ ǳǫ 
ǩǮ ǮǷǵǴǱǳǹǨǦǦǸ ǲǮǳǮǲǦǱǳǮǸǫ ǰǶǮǸǫǶǮǹǲǮ ǭǦ ǫǳǫǶǩǫǸǷǰǦ ǮǭǨǫǪǧǦ ǪǦ ǧǮǪǫ ǮǭǩǴǸǨǫǳ Ǯ ǴǧȍǦǨǫǳ 
ǨǴ 2021 ǩǴǪǮǳǦ 
ǃǫ Ƿǫ ǮǭǶǦǧǴǸǮ Ǯ ǹǷǨǴǮ 3-ǩǴǪǮǾǫǳ ǵǱǦǳ ǭǦ ǪǴǩǶǦǪǧǦ ǳǦ ǵǴǷǸǴȍǳǮǸǫ ǭǩǶǦǪǮ ǳǦ ǼǫǳǸǶǦǱǳǦǸǦ 
ǨǱǦǷǸ 
ǚǴǶǲǮǶǦȏǫ ǚǴǳǪ ǭǦ ǫǳǫǶǩǫǸǷǰǦ ǫǺǮǰǦǷǳǴǷǸ. 

 
 
 
 
 
 
 

 

 

ǎǳǪǮǰǦǸǴǶǮ 
ǈǶǫǪǳǴǷǸ ǨǴ ǵǴǷǱǫǪǳǦǸǦ ǮǭǨǫǾǸǦȍǳǦ ǩǴǪǮǳǦ ǜǫǱǳǦ ǨǶǫǪǳǴǷǸ 

2016-2018* 2030 ǩǴǪǮǳǦ 

 
 

ǓǦǵǶǫǪǴǰ 

ǕǴǨǶǾǮǳǦ ǪǴǩǶǦǪǫǳǦ 
(ǲ2) 

151030 

ǕǴǸǶǴǾǹǨǦǽǰǦ ǳǦ 
ǫǳǫǶǩǮȍǦ ǵǴ ǭǦǩǶǫǦǳǦ/ 
ǱǦǪǫǳǦ ǵǴǨǶǾǮǳǦ 
(kWh/m2)  

 
214 

 

ǓǦǲǦǱǹǨǦȏǫ ǳǦ ǫǲǮǷǮǮǸǫ (Gg CO2-eq) 
2030 ǩǴǪǮǳǦ 2040 ǩǴǪǮǳǦ 2050 ǩǴǪǮǳǦ 

20.9 38.6 58.9 

 

ǊǶǹǩǴ 

ǍǦǾǸǫǪǦ ǳǦ ǺǮǳǦǱǳǦ 
ǫǳǫǶǩǮȍǦ (ktoe)  

5.3 9.8 14.9 

ǍǦǾǸǫǪǦ ǳǦ ǵǶǮǲǦǶǳǦ 
ǫǳǫǶǩǮȍǦ (ktoe)  

7.3 13.4 20.5 

 

 

 

ǚǮǳǦǳǷǮǮ 
ǇǹȓǫǸ 290 ǲǮǱǮǴǳǮ ǫǨǶǦ 

ǎǭǨǴǶ ǳǦ ǺǮǳǦǳǷǮǮ ǇǹȓǫǸ ǳǦ ǼǫǳǸǶǦǱǳǦǸǦ ǨǱǦǷǸ, ǪǴǳǦǸǴǶǮ 

 
 

 

 
 
ǗǹǧȍǫǰǸ ǾǸǴ ǨǶǾǮ ǮǲǵǱǫǲǫǳǸǦǼǮȍǦ 

ǒǮǳǮǷǸǫǶǷǸǨǴ ǭǦ ǫǰǴǳǴǲǮȍǦ, ǆǩǫǳǼǮȍǦ ǭǦ ǫǳǫǶǩǫǸǮǰǦ 
ǒǮǳǮǷǸǫǶǷǸǨǴ ǭǦ ǺǮǳǦǳǷǮǮ 
ǑǴǰǦǱǳǦ ǷǦǲǴǹǵǶǦǨǦ 
ǔǵǾǸǮǳǷǰǮ ȍǦǨǳǮ ǵǶǫǸǵǶǮȍǦǸǮȍǦ 
ǊǴǳǦǸǴǶǮ Ǯ ǺǮǳǦǳǷǮǷǰǮ ǮǳǷǸǮǸǹǼǮǮ 

 

 ǓǦǪǱǫǬǫǳ ǷǹǧȍǫǰǸ 
 

ǒǮǳǮǷǸǫǶǷǸǨǴ ǭǦ ǫǰǴǳǴǲǮȍǦ, ǆǩǫǳǼǮȍǦ ǭǦ ǫǳǫǶǩǫǸǮǰǦ 

* ǍǦǾǸǫǪǮǸǫ Ƿǫ ǵǶǮȍǦǨǫǳǮ ǭǦǫǪǳǴ ǷǴ ǲǫǶǰǦǸǦ ǊǴǩǶǦǪǧǦ ǳǦ ǵǴǷǸǴȍǳǮ ǭǩǶǦǪǮ ǳǦ ǱǴǰǦǱǳǦǸǦ ǷǦǲǴǹǵǶǦǨǦ (ǨǴ NEEAP ǵǶǮȍǦǨǫǳǦ ǰǦǰǴ ǊǴǩǶǦǪǧǦ 
ǳǦ ǵǴǷǸǴȍǳǮ ǭǩǶǦǪǮ ǳǦ ǼǫǳǸǶǦǱǳǦ Ǯ ǱǴǰǦǱǳǦ ǷǦǲǴǹǵǶǦǨǦ Ǯ ǎǭǩǶǦǪǧǦ ǳǦ ǳǴǨǮ ǭǩǶǦǪǮ ǳǦ ǼǫǳǸǶǦǱǳǦ Ǯ ǱǴǰǦǱǳǦ ǷǦǲǴǹǵǶǦǨǦ) 



ǓǆǜǎǔǓǆǑǋǓ ǕǑǆǓ Ǎǆ 
ǐǑǎǒǆǘǗǐǎ ǕǖǔǒǋǓǎ 

91 

 

 

 

ʇʀʄ 16 ʈʝʢʦʥʩʪʨʫʢʮʠʿʘ ʥʘ ʧʦʩʪʦʝʯʢʠʪʝ ʟʛʨʘʜʠ ʥʘ ʣʦʢʘʣʥʘʪʘ ʩʘʤʦʫʧʨʘʚʘ 
 

ʇʀʄ 16 ʈʝʢʦʥʩʪʨʫʢʮʠʿʘ ʥʘ ʧʦʩʪʦʝʯʢʠʪʝ ʟʛʨʘʜʠ ʥʘ ʣʦʢʘʣʥʘʪʘ ʩʘʤʦʫʧʨʘʚʘ 

ɻʣʘʚʥʘ ʮʝʣ: ǊǴǩǶǦǪǧǦ ǳǦ ǵǴǷǸǴǫǽǰǮ ȍǦǨǳǮ ǭǩǶǦǪǮ ǷǴ ǼǫǱ ǪǦ Ƿǫ ǮǷǵǴǱǳǦǸ ǼǫǱǮǸǫ ǳǦ ǊǮǶǫǰǸǮǨǦǸǦ ǭǦ ǋǋ Ǯ ǍǦǰǴǳǴǸ ǭǦ ǫǳǫǶǩǫǸǷǰǦ ǫǺǮǰǦǷǳǴǷǸ 
ʆʧʠʩ: ǑǴǰǦǱǳǦǸǦ ǷǦǲǴǹǵǶǦǨǦ ǸǶǫǧǦ ǪǦ ǧǮǪǫ ǴǻǶǦǧǶǫǳǦ ǴǪ ǷǸǶǦǸǫǩǮȍǦǸǦ ǭǦ ǶǫǳǴǨǮǶǦȏǫ ǳǦ ǼǫǳǸǶǦǱǳǦǸǦ ǨǱǦǷǸ, ǭǦ ǪǦ ǲǴǬǦǸ ǪǦ ǵǴǷǨǫǸǦǸ ǵǴǷǫǧǳǴ ǨǳǮǲǦǳǮǫ 
ǳǦ ǭǩǶǦǪǮǸǫ ǰǴǮ Ƿǫ ǨǴ ǳǮǨǳǦ ǳǦǪǱǫǬǳǴǷǸ. 
ǍǦ ǵǶǫǷǲǫǸǰǮǸǫ Ƿǫ ǷǲǫǸǦ ǭǦǩǶǫǦǳǦǸǦ ǵǴǨǶǾǮǳǦ ǳǦ ǩǶǦǪǫǬǫǳ ǺǴǳǪ ǴǪ ǓǦǼǮǴǳǦǱǳǦǸǦ ǵǶǴǩǶǦǲǦ ǭǦ ǋǋ ǨǴ ȍǦǨǳǮ ǭǩǶǦǪǮ (ǳǦǼǶǸ ǨǫǶǭǮȍǦ) (ǨǰǱǹǽǹǨǦȍȑǮ ǴǷǳǴǨǳǮ 
Ǯ ǷǶǫǪǳǮ ǹǽǮǱǮǾǸǦ, ǩǶǦǪǮǳǰǮ, ǹǽǫǳǮǽǰǮ ǪǴǲǴǨǮ, ǴǵǾǸǮǳǮ Ǯ ǭǩǶǦǪǮ ǳǦ ǉǶǦǪ ǗǰǴǵȍǫ). ǊǴǵǴǱǳǮǸǫǱǳǴ, Ƿǫ ǰǴǶǮǷǸǮ ǷǵǫǼǮǺǮǽǳǦǸǦ ǵǴǸǶǴǾǹǨǦǽǰǦ ǪǦǪǫǳǦ ǨǴ 
ǮǷǸǮǴǸ ǪǴǰǹǲǫǳǸ (ǵǶǴǷǫǽǳǦ 214 kWh/m2).  
ǔǨǦǦ ǲǫǶǰǦ ǵǶǫǪǨǮǪǹǨǦ ǶǫǰǴǳǷǸǶǹǰǼǮȍǦ, ǨǰǱǹǽǮǸǫǱǳǴ Ǯ ǭǦǲǫǳǦ ǳǦ ǵǶǴǭǴǶǼǮǸǫ ǳǦ ǵǴǷǸǴȍǳǮǸǫ ȍǦǨǳǮ ǭǩǶǦǪǮ ǰǴǮ Ƿǫ ǨǴ ǳǦǪǱǫǬǳǴǷǸ ǳǦ ǱǴǰǦǱǳǦǸǦ ǷǦǲǴǹǵǶǦǨǦ. 
ǒǫǶǰǦǸǦ ȑǫ ǴǧǫǭǧǫǪǮ ǮǭǪǦǨǦȏǫ ǷǫǶǸǮǺǮǰǦǸǮ ǭǦ ǫǳǫǶǩǫǸǷǰǮ ǰǦǶǦǰǸǫǶǮǷǸǮǰǮ ǳǦ ǭǩǶǦǪǮ, ǰǦǰǴ ǵǶǫǪǹǷǱǴǨ ǭǦ ǷǸǦǨǦȏǫ ǨǴ ǺǹǳǰǼǮȍǦ ǳǦ ǶǫǰǴǳǷǸǶǹǰǼǮǮǸǫ 

 

 

ǈǶǫǲǫǳǷǰǦ ǶǦǲǰǦ 

 

 ǘǮǵ 
 

 

 ǗǫǰǸǴǶ 
 

 

 ǉǦǷǴǨǮ 

 

 ǔǵǷǫǩ 

2030 ð 2050 ǩǴǪǮǳǦ ǘǫǻǳǮǽǰǮ, ǶǫǩǹǱǦǸǴǶǫǳ 
ǍǩǶǦǪǮ ǳǦ ǱǴǰǦǱǳǦǸǦ 
ǷǦǲǴǹǵǶǦǨǦ 

CO2, CH4, N2O ǓǦǼǮǴǳǦǱǫǳ 

 

 
ǖǫǱǫǨǦǳǸǳǮ ǵǱǦǳǷǰǮ ǪǴǰǹǲǫǳǸǮ, 
ǭǦǰǴǳǷǰǮ Ǯ ǶǫǩǹǱǦǸǴǶǳǮ ǦǰǸǮ 

ǗǸǶǦǸǫǩǮȍǦ ǭǦ ǶǦǭǨǴȍ ǳǦ ǫǳǫǶǩǫǸǮǰǦǸǦ ǳǦ ǗǫǨǫǶǳǦ ǒǦǰǫǪǴǳǮȍǦ ǪǴ 2040 ǩǴǪǮǳǦ 
ǍǦǰǴǳ ǭǦ ǫǳǫǶǩǫǸǷǰǦ ǫǺǮǰǦǷǳǴǷǸ 

 

 ǒǫǸǴǪǴǱǴǩǮȍǦ 
ǒǴǪǫǱǮǶǦȏǫ ǴǪǴǭǪǴǱǦ ǳǦǩǴǶǫ Ǯ ǴǵǸǮǲǮǭǦǼǮȍǦ ǷǴ ǳǦȍǲǦǱǮ ǸǶǴǾǴǼǮ ǰǴǶǮǷǸǫȍȑǮ ǩǴ ǲǴǪǫǱǴǸ MARKAL. 
ǒǫǸǴǪǴǱǴǩǮȍǦ ǳǦ ǒǕǐǕ 

 

 ǕǶǫǸǵǴǷǸǦǨǰǮ ǉǴǪǮǾǳǦ ǷǸǦǵǰǦ ǳǦ ǶǫǳǴǨǮǶǦȏǫ ǴǪ 1,5% ǳǦ ǵǴǷǸǴȍǳǮǸǫ ǭǩǶǦǪǮ ǳǦ ǱǴǰǦǱǳǦǸǦ ǷǦǲǴǹǵǶǦǨǦ. 

 
 
 
 

 

 

ǗǸǦǸǹǷ ǳǦ ǮǲǵǱǫǲǫǳǸǦǼǮȍǦ ǕǴǪ ǮǲǵǱǫǲǫǳǸǦǼǮȍǦ 

 
ǕǶǫǭǫǲǫǳǮ ǽǫǰǴǶǮ 

ǓǦǼǶǸ ǳǦǼǮǴǳǦǱǳǦǸǦ ǵǶǴǩǶǦǲǦ ǭǦ ǫǳǫǶǩǫǸǷǰǦ ǫǺǮǰǦǷǳǴǷǸ ǨǴ ȍǦǨǳǮ ǭǩǶǦǪǮ ǨǴ ǖǫǵǹǧǱǮǰǦ 
ǒǦǰǫǪǴǳǮȍǦ (I ǺǦǭǦ) ǫ ǮǭǶǦǧǴǸǫǳǦ ǨǴ ǶǦǲǰǮǸǫ ǳǦ ǵǶǴǫǰǸǴǸ ǭǦ ǴǪǶǬǱǮǨǦ ǫǳǫǶǩǮȍǦ ǳǦ GEF 
ăǔǸǵǴǶǳǴ ǗǰǴǵȍǫò ð ǖǦǭǨǮǫǳǦ ǗǸǶǦǸǫǩǮȍǦ ǭǦ ǰǱǮǲǦǸǷǰǮ ǵǶǴǲǫǳǮ ǳǦ ǉǶǦǪ ǗǰǴǵȍǫ. 
ǊǴǳǫǷǫǳ ǍǦǰǴǳ ǭǦ ǫǳǫǶǩǫǸǷǰǦ ǫǺǮǰǦǷǳǴǷǸ. 

 
 

 
ǕǶǫǪǨǮǪǫǳǮ ǽǫǰǴǶǮ 

ǊǦ Ƿǫ ǶǦǭǨǮǫ Ǯ ǹǷǨǴǮ ǓǦǼǮǴǳǦǱǳǦ ǷǸǶǦǸǫǩǮȍǦ ǭǦ ǶǫǳǴǨǮǶǦȏǫ ǭǩǶǦǪǮ. 
ǊǦ Ƿǫ ǪǴǳǫǷǦǸ ǵǴǪǭǦǰǴǳǷǰǮ ǦǰǸǮ ǭǦ ǫǳǫǶǩǫǸǷǰǮ ǵǫǶǺǴǶǲǦǳǷǮ ǳǦ ǭǩǶǦǪǮ, ǫǳǫǶǩǫǸǷǰǮ ǰǴǳǸǶǴǱǮ Ǯ 
ǵǶǴǩǶǦǲǮ Ǯ ǵǱǦǳǴǨǮ ǭǦ ǫǳǫǶǩǫǸǷǰǦ ǫǺǮǰǦǷǳǴǷǸ ǳǦ ǴǵǾǸǮǳǮǸǫ 
ǖǫǪǴǨǳǴ ǪǴǳǫǷǹǨǦȏǫ ǳǦ ǵǶǴǩǶǦǲǮ Ǯ ǵǱǦǳǴǨǮ ǭǦ ǫǳǫǶǩǫǸǷǰǦ ǫǺǮǰǦǷǳǴǷǸ ǴǪ ǷǸǶǦǳǦ ǳǦ ǴǵǾǸǮǳǮǸǫ Ǯ 
ǮǭǨǫǾǸǦǮ ǭǦ ǳǮǨǳǦǸǦ ǶǫǦǱǮǭǦǼǮȍǦ 
ǜǫǱǴǷǳǴ ǴǺǴǶǲǫǳ ǮǳǺǴǶǲǦǼǮǷǰǮ ǷǮǷǸǫǲ ǭǦ ǷǱǫǪǫȏǫ Ǯ ǹǵǶǦǨǹǨǦȏǫ ǷǴ ǵǴǸǶǴǾǹǨǦǽǰǦǸǦ ǳǦ 
ǫǳǫǶǩǮȍǦ Ǯ ǦǱǦǸǰǦǸǦ MVP 
ǚǴǶǲǮǶǦȏǫ ǚǴǳǪ ǭǦ ǫǳǫǶǩǫǸǷǰǦ ǫǺǮǰǦǷǳǴǷǸ. 

  
 

ǎǳǪǮǰǦǸǴǶǮ 

ǈǶǫǪǳǴǷǸ ǨǴ 
ǵǴǷǱǫǪǳǦǸǦ 
ǮǭǨǫǾǸǦȍǳǦ 
ǩǴǪǮǳǦ 

 
ǎǳǪǮǰǦǸǮǨǳǦ ǸǶǦǫǰǸǴǶǮȍǦ 

 
ǜǫǱǳǦ ǨǶǫǪǳǴǷǸ 

2016-2018 
ǩǴǪǮǳǦ 

2020 ǩǴǪǮǳǦ 2025 ǩǴǪǮǳǦ 2030 ǩǴǪǮǳǦ 

 
 
 
 
 
 
 

 

 
 

 
ǓǦǵǶǫǪǴǰ 

ǕǴǨǶǾǮǳǦ 
ǪǴǩǶǦǪǫǳǦ (ǲ2) 

ǈǮǪǫǸǫ Ǖǎǒ 15 

ǕǴǸǶǴǾǹǨǦǽǰǦ 
ǳǦ ǫǳǫǶǩǮȍǦ ǵǴ 
ǭǦǩǶǫǦǳǦ/ǱǦǪǫǳǦ 
ǵǴǨǶǾǮǳǦ (kWh/  
m2) 

 
 
ǈǮǪǫǸǫ Ǖǎǒ 15 

ǓǦǲǦǱǹǨǦȏǫ ǳǦ ǫǲǮǷǮǮǸǫ 
(Gg CO2-eq) 

2030 ǩǴǪǮǳǦ 2040 ǩǴǪǮǳǦ 2050 ǩǴǪǮǳǦ 

20.9 38.6 58.9 

 
 

ǊǶǹǩǴ 

ǍǦǾǸǫǪǦ ǳǦ 
ǺǮǳǦǱǳǦ 
ǫǳǫǶǩǮȍǦ (ktoe)  

 
5.3 

 
9.8 

 
14.9 

ǍǦǾǸǫǪǦ ǳǦ 
ǵǶǮǲǦǶǳǦ 
ǫǳǫǶǩǮȍǦ (ktoe)  

 
7.3 

 
13.4 

 
20.5 

 

 

 
ǚǮǳǦǳǷǮǮ 

ǇǹȓǫǸ 280 ǲǮǱǮǴǳǮ ǫǨǶǦ 

ǎǭǨǴǶ ǳǦ 
ǺǮǳǦǳǷǮǮ 

ǇǹȓǫǸ ǳǦ ǱǴǰǦǱǳǦ ǷǦǲǴǹǵǶǦǨǦ, ǪǴǳǦǸǴǶǮ 

 
 

 

 
 
ǗǹǧȍǫǰǸ ǾǸǴ ǨǶǾǮ ǮǲǵǱǫǲǫǳǸǦǼǮȍǦ 

ǒǮǳǮǷǸǫǶǷǸǨǴ ǭǦ ǫǰǴǳǴǲǮȍǦ, ǆǩǫǳǼǮȍǦ ǭǦ ǫǳǫǶǩǫǸǮǰǦ 
ǒǮǳǮǷǸǫǶǷǸǨǴ ǭǦ ǺǮǳǦǳǷǮǮ 
ǑǴǰǦǱǳǦ ǷǦǲǴǹǵǶǦǨǦ 
ǔǵǾǸǮǳǷǰǮ ȍǦǨǳǮ ǵǶǫǸǵǶǮȍǦǸǮȍǦ 
ǊǴǳǦǸǴǶǮ Ǯ ǺǮǳǦǳǷǮǷǰǮ ǮǳǷǸǮǸǹǼǮǮ 

 

 ǓǦǪǱǫǬǫǳ ǷǹǧȍǫǰǸ ǒǮǳǮǷǸǫǶǷǸǨǴ ǭǦ ǫǰǴǳǴǲǮȍǦ, ǆǩǫǳǼǮȍǦ ǭǦ ǫǳǫǶǩǫǸǮǰǦ 



ǓǆǜǎǔǓǆǑǋǓ ǕǑǆǓ Ǎǆ 
ǐǑǎǒǆǘǗǐǎ ǕǖǔǒǋǓǎ 

92 

 

 

 

ʇʀʄ 17 ʈʝʢʦʥʩʪʨʫʢʮʠʿʘ ʥʘ ʧʦʩʪʦʝʯʢʠ ʢʦʤʝʨʮʠʿʘʣʥʠ ʟʛʨʘʜʠ 
 

ʇʀʄ 17 ʈʝʢʦʥʩʪʨʫʢʮʠʿʘ ʥʘ ʧʦʩʪʦʝʯʢʠ ʢʦʤʝʨʮʠʿʘʣʥʠ ʟʛʨʘʜʠ 

ɻʣʘʚʥʘ ʮʝʣ: ǊǴǩǶǦǪǧǦ ǳǦ ǵǴǷǸǴǫǽǰǮ ǰǴǲǫǶǼǮȍǦǱǳǮ ǭǩǶǦǪǮ ǷǴ ǼǫǱ ǪǦ Ƿǫ ǮǷǵǴǱǳǦǸ ǼǫǱǮǸǫ ǳǦ ǊǮǶǫǰǸǮǨǦǸǦ ǭǦ ǋǋ Ǯ ǍǦǰǴǳǴǸ ǭǦ ǫǳǫǶǩǫǸǷǰǦ 
ǫǺǮǰǦǷǳǴǷǸ 
ʆʧʠʩ: ǓǫǲǦ ǵǴǪǦǸǴǼǮ ǭǦ ǰǴǲǫǶǼǮȍǦǱǳǦǸǦ ǭǩǶǦǪǦ, ǳǴ ǷǵǴǶǫǪ ǸǶǫǸǮǴǸ NEEAP ǵǴǨǶǾǮǳǦǸǦ ǳǦ ǰǴǲǫǶǼǮȍǦǱǳǦǸǦ ǭǩǶǦǪǦ Ƿǫ ǵǶǴǼǫǳǹǨǦ ǳǦ ǧǱǮǭǹ 8 
ǲǮǱǮǴǳǮ m2. ǔǨǦǦ ǲǫǶǰǦ ǩǮ ǶǦǭǩǱǫǪǹǨǦ ǶǫǰǴǳǷǸǶǹǰǼǮǮǸǫ ǳǦ ǵǴǷǸǴǫǽǰǮǸǫ ǰǴǲǫǶǼǮȍǦǱǳǮ ǭǩǶǦǪǮ, ǨǰǱǹǽǮǸǫǱǳǴ Ǯ ǭǦǲǫǳǦ ǳǦ ǵǶǴǭǴǶǼǮ ǮǳǮǼǮǶǦǳǮ 
ǴǪ ǷǴǵǷǸǨǫǳǮǼǮǸǫ Ǯ/ǮǱǮ ǵǴǪǪǶǬǦǳǮ ǴǪ ǰǴǲǫǶǼǮȍǦǱǳǮ ǧǦǳǰǮ Ǯ ǺǴǳǪǴǨǮ. ǒǫǶǰǦǸǦ ȑǫ ǴǧǫǭǧǫǪǮ ǮǭǪǦǨǦȏǫ ǷǫǶǸǮǺǮǰǦǸǮ ǭǦ ǫǳǫǶǩǫǸǷǰǮ ǰǦǶǦǰǸǫǶǮǷ- 
ǸǮǰǮ ǳǦ ǭǩǶǦǪǮ, ǰǦǰǴ ǵǶǫǪǹǷǱǴǨ ǭǦ ǷǸǦǨǦȏǫ ǨǴ ǺǹǳǰǼǮȍǦ ǳǦ ǶǫǰǴǳǷǸǶǹǰǼǮǮǸǫ. 

 

 

ǈǶǫǲǫǳǷǰǦ ǶǦǲǰǦ 

 

 ǘǮǵ 
 

 ǗǫǰǸǴǶ 
 

 

 ǉǦǷǴǨǮ 

 

 ǔǵǷǫǩ 

2030 ð 2050 ǩǴǪǮǳǦ 
ǘǫǻǳǮǽǰǮ, 
ǶǫǩǹǱǦǸǴǶǫǳ 

ǐǴǲǫǶǼǮȍǦǱǫǳ ǷǫǰǸǴǶ CO2, CH4, N2O ǓǦǼǮǴǳǦǱǫǳ 

 

 
ǖǫǱǫǨǦǳǸǳǮ ǵǱǦǳǷǰǮ ǪǴǰǹǲǫǳǸǮ, 
ǭǦǰǴǳǷǰǮ Ǯ ǶǫǩǹǱǦǸǴǶǳǮ ǦǰǸǮ 

ǗǸǶǦǸǫǩǮȍǦ ǭǦ ǶǦǭǨǴȍ ǳǦ ǫǳǫǶǩǫǸǮǰǦǸǦ ǳǦ ǗǫǨǫǶǳǦ ǒǦǰǫǪǴǳǮȍǦ ǪǴ 2040 ǩǴǪǮǳǦ 
ǍǦǰǴǳ ǭǦ ǫǳǫǶǩǫǸǷǰǦ ǫǺǮǰǦǷǳǴǷǸ 

 

 
ǒǫǸǴǪǴǱǴǩǮȍǦ [ǭǦ ǵǶǴǼǫǳǰǦ ǳǦ 
ǫǲǮǷǮǮǸǫ] 

ǒǴǪǫǱǮǶǦȏǫ ǴǪǴǭǪǴǱǦ ǳǦǩǴǶǫ Ǯ ǴǵǸǮǲǮǭǦǼǮȍǦ ǷǴ ǳǦȍǲǦǱǮ ǸǶǴǾǴǼǮ ǰǴǶǮǷǸǫȍȑǮ ǩǴ ǲǴǪǫǱǴǸ 
MARKAL. ǒǫǸǴǪǴǱǴǩǮȍǦ ǳǦ ǒǕǐǕ 

 

 ǕǶǫǸǵǴǷǸǦǨǰǮ 
 

ǉǴǪǮǾǳǦ ǷǸǦǵǰǦ ǳǦ ǶǫǳǴǨǮǶǦȏǫ ǴǪ 1,5% ǳǦ ǵǴǷǸǴȍǳǮǸǫ ǰǴǲǫǶǼǮȍǦǱǳǮ ǭǩǶǦǪǮ. 

 
 
 
 

 

ǗǸǦǸǹǷ ǳǦ ǮǲǵǱǫǲǫǳǸǦǼǮȍǦ [ǮǪǫȍǦ, 
ǺǦǭǦ ǳǦ ǵǱǦǳǮǶǦȏǫ, ǨǴ ǺǦǭǦ ǳǦ 
ǮǲǵǱǫǲǫǳǸǦǼǮȍǦ] 

 
ǕǴǪ ǮǲǵǱǫǲǫǳǸǦǼǮȍǦ 

ǕǶǫǭǫǲǫǳǮ ǽǫǰǴǶǮ ǊǴǳǫǷǫǳ ǍǦǰǴǳ ǭǦ ǫǳǫǶǩǫǸǷǰǦ ǫǺǮǰǦǷǳǴǷǸ. 

 
 
ǕǶǫǪǨǮǪǫǳǮ ǽǫǰǴǶǮ 

ǊǦ Ƿǫ ǪǴǳǫǷǦǸ ǵǴǪǭǦǰǴǳǷǰǮ ǦǰǸǮ ǭǦ ǫǳǫǶǩǫǸǷǰǮ ǰǦǶǦǰǸǫǶǮǷǸǮǰǮ ǳǦ ǭǩǶǦǪǮ Ǯ ǫǳǫǶǩǫǸǷǰǦ ǰǴǳǸǶǴǱǦ 
ǚǴǶǲǮǶǦȏǫ ǚǴǳǪ ǭǦ ǫǳǫǶǩǫǸǷǰǦ ǫǺǮǰǦǷǳǴǷǸ 
ǋǪǳǦ ǴǪ ǵǶǫǵǴǶǦǰǮǸǫ ǪǦǪǫǳǮ ǨǴ ǆǳǫǰǷ III ǰǦǰǴ ǪǫǱ ǴǪ ǹǵǦǸǷǸǨǴǸǴ ǭǦ ǶǦǭǨǴȍ ǳǦ ǷǸǶǦǸǫǩǮȍǦǸǦ ǭǦ 
ǶǫǳǴǨǮǶǦȏǫ ǳǦ ǭǩǶǦǪǮ ǫ ǪǦ Ƿǫ ǷǵǶǴǨǫǪǫ ǦǳǦǱǮǭǦ ǳǦ ǩǶǦǪǫǬǳǮǴǸ ǺǴǳǪ, ǵǴǰǶǮǨǦȍȑǮ ǩǴ ǳǫǶǫǭǮǪǫǳ- 
ǼǮȍǦǱǳǮǴǸ ǺǴǳǪ ǷǱǮǽǳǴ ǳǦ ǮǷǸǶǦǬǹǨǦȏǫǸǴ ǴǧǫǭǧǫǪǫǳǴ ǴǪ ǊǍǗ ǭǦ ǪǴǲǦȑǮǳǷǸǨǦǸǦ. 

 
 
 
 
 

 

 

 

ǎǳǪǮǰǦǸǴǶǮ 

ǈǶǫǪǳǴǷǸ ǨǴ 
ǵǴǷǱǫǪǳǦǸǦ 
ǮǭǨǫǾǸǦȍǳǦ ǩǴǪǮǳǦ 

 
ǎǳǪǮǰǦǸǮǨǳǦ ǸǶǦǫǰǸǴǶǮȍǦ 

 
ǜǫǱǳǦ ǨǶǫǪǳǴǷǸ 

2016-2018 ǩǴǪǮǳǦ 2020 ǩǴǪǮǳǦ 2025 ǩǴǪǮǳǦ 2030 ǩǴǪǮǳǦ 

ǓǦǵǶǫǪǴǰ 
ǕǴǨǶǾǮǳǦ 
ǪǴǩǶǦǪǫǳǦ (ǲ2) 

ǈǎǊǎ Ǖǎǒ 14 

ǓǦǲǦǱǹǨǦȏǫ ǳǦ ǫǲǮǷǮǮǸǫ 
(Gg CO2-eq) 

2030 ǩǴǪǮǳǦ 2040 ǩǴǪǮǳǦ 2050 ǩǴǪǮǳǦ 

48.6 86.7 150.7 

 
 

ǊǶǹǩǴ 

ǍǦǾǸǫǪǦ ǳǦ 
ǺǮǳǦǱǳǦ ǫǳǫǶǩǮȍǦ 
(ktoe)  

 
12.3 

 
21.9 

 
38.1 

ǍǦǾǸǫǪǦ ǳǦ 
ǵǶǮǲǦǶǳǦ 
ǫǳǫǶǩǮȍǦ (ktoe)  

 
16.9 

 
30.1 

 
52.3 

 

 

 ǇǹȓǫǸ 880 ǲǮǱǮǴǳǮ ǫǨǶǦ 

ǚǮǳǦǳǷǮǮ ǎǭǨǴǶ ǳǦ 
ǺǮǳǦǳǷǮǮ 

ǕǶǮǨǦǸǫǳ ǷǫǰǸǴǶ, ǪǴǳǦǸǴǶǮ ǵǶǫǰǹ ǰǴǲǫǶǼǮȍǦǱǳǮ ǭǦǫǲǮ ǭǦ ǋǋ, ǺǴǳǪ ǭǦ ǋǋ 

 

 

 
ǗǹǧȍǫǰǸ ǾǸǴ ǨǶǾǮ ǮǲǵǱǫǲǫǳǸǦǼǮȍǦ 

ǒǮǳǮǷǸǫǶǷǸǨǴ ǭǦ ǫǰǴǳǴǲǮȍǦ, ǆǩǫǳǼǮȍǦ ǭǦ ǫǳǫǶǩǫǸǮǰǦ 
ǒǮǳǮǷǸǫǶǷǸǨǴ ǭǦ ǺǮǳǦǳǷǮǮ 
ǗǴǵǷǸǨǫǳǮǼǮ ǳǦ ǰǴǲǫǶǼǮȍǦǱǳǮ ǭǩǶǦǪǮ 

 

 ǓǦǪǱǫǬǫǳ ǷǹǧȍǫǰǸ 
 

ǒǮǳǮǷǸǫǶǷǸǨǴ ǭǦ ǫǰǴǳǴǲǮȍǦ, ǆǩǫǳǼǮȍǦ ǭǦ ǫǳǫǶǩǫǸǮǰǦ 



ǓǆǜǎǔǓǆǑǋǓ ǕǑǆǓ Ǎǆ 
ǐǑǎǒǆǘǗǐǎ ǕǖǔǒǋǓǎ 

93 

 

 

 

ʇʀʄ 18 ʀʟʛʨʘʜʙʘ ʥʘ ʥʦʚʠ ʟʛʨʘʜʠ 
 

ʇʀʄ 18 ʀʟʛʨʘʜʙʘ ʥʘ ʥʦʚʠ ʟʛʨʘʜʠ 

ɻʣʘʚʥʘ ʮʝʣ: ǎǭǩǶǦǪǧǦ ǳǦ ǳǴǨǮ ǭǩǶǦǪǮ ǰǴǮ ȑǫ ǩǮ ǮǷǵǴǱǳǹǨǦǦǸ ǲǮǳǮǲǦǱǳǮǸǫ ǰǶǮǸǫǶǮǹǲǮ ǹǸǨǶǪǫǳǮ ǨǴ ǕǶǦǨǮǱǳǮǰǴǸ ǭǦ ǫǳǫǶǩǫǸǷǰǮ ǰǦǶǦǰǸǫǶǮǷǸǮǰǮ ǨǴ 
ǭǩǶǦǪǮ 
ʆʧʠʩ: ǋǳǫǶǩǫǸǷǰǮ ǫǺǮǰǦǷǳǦ ǭǩǶǦǪǦ ǩǮ ǳǦǲǦǱǹǨǦ ǸǶǴǾǴǼǮǸǫ ǭǦ ǴǪǶǬǹǨǦȏǫ Ǯ ǰǴǲǹǳǦǱǳǮ ǹǷǱǹǩǮ, ǳǴ, ǨǴ ǲǳǴǩǹ ǷǱǹǽǦǮ, ȍǦ ǵǴǪǴǧǶǹǨǦ ǮǭǪǶǬǱǮǨǴǷǸǦ, ȍǦ 
ǳǦǲǦǱǹǨǦ ǧǹǽǦǨǦǸǦ, ȍǦ ǭǩǴǱǫǲǹǨǦ ǹǪǴǧǳǴǷǸǦ Ǯ ǷǴǭǪǦǨǦ ǭǪǶǦǨǦ Ǯ ǧǫǭǧǫǪǳǦ ǨǳǦǸǶǫǾǳǦ ǷǶǫǪǮǳǦ. ǕǴǳǦǸǦǲǴǾǳǦ ǼǫǱ ǳǦ ǫǳǫǶǩǫǸǷǰǴ ǫǺǮǰǦǷǳǴǸǴ ǩǶǦǪǫȏǫ ǫ 
ǪǦ Ƿǫ ǴǩǶǦǳǮǽǮ ǴǾǸǫǸǹǨǦȏǫǸǴ ǳǦ ǫǰǴǷǮǷǸǫǲǴǸ Ǯ ǪǦ Ƿǫ ǳǦǲǦǱǮ ǹǵǴǸǶǫǧǦǸǦ ǳǦ ǵǶǮǶǴǪǳǮ ǶǫǷǹǶǷǮ ǰǦǰǴ ǫǳǫǶǩǮȍǦ, ǭǫǲȍǦ, ǨǴǪǦ Ǯ ǷǹǶǴǨǮǳǮ. ǗǴ ǴǨǦǦ ǲǫǶǰǦ ȑǫ 
Ƿǫ ǴǧǫǭǧǫǪǮ ǮǭǪǦǨǦȏǫ ǷǫǶǸǮǺǮǰǦǸǮ ǭǦ ǫǳǫǶǩǫǸǷǰǮ ǰǦǶǦǰǸǫǶǮǷǸǮǰǮ ǳǦ ǭǩǶǦǪǮ, ǰǦǰǴ ǵǶǫǪǹǷǱǴǨ ǭǦ ǷǸǦǨǦȏǫ ǨǴ ǺǹǳǰǼǮȍǦ ǳǦ ǴǧȍǫǰǸǴǸ. 

 

 
ǈǶǫǲǫǳǷǰǦ ǶǦǲǰǦ 

 

 ǘǮǵ 
 

 

 ǗǫǰǸǴǶ 
 

 

 ǉǦǷǴǨǮ 

 

 ǔǵǷǫǩ 

2020 ð 2040 ǩǴǪǮǳǦ ǘǫǻǳǮǽǰǮ, ǶǫǩǹǱǦǸǴǶǫǳ ǊǴǲǦȑǮǳǷǸǨǦ CO2, CH4, N2O ǓǦǼǮǴǳǦǱǫǳ 
 

 
ǖǫǱǫǨǦǳǸǳǮ ǵǱǦǳǷǰǮ ǪǴǰǹǲǫǳǸǮ, 
ǭǦǰǴǳǷǰǮ Ǯ ǶǫǩǹǱǦǸǴǶǳǮ ǦǰǸǮ 

ǗǸǶǦǸǫǩǮȍǦ ǭǦ ǶǦǭǨǴȍ ǳǦ ǫǳǫǶǩǫǸǮǰǦǸǦ ǳǦ ǗǫǨǫǶǳǦ ǒǦǰǫǪǴǳǮȍǦ ǪǴ 2040 ǩǴǪǮǳǦ 
ǍǦǰǴǳ ǭǦ ǫǳǫǶǩǫǸǷǰǦ ǫǺǮǰǦǷǳǴǷǸ 

 

 
ǒǫǸǴǪǴǱǴǩǮȍǦ [ǭǦ ǵǶǴǼǫǳǰǦ ǳǦ 
ǫǲǮǷǮǮǸǫ] 

ǒǴǪǫǱǮǶǦȏǫ ǴǪǴǭǪǴǱǦ ǳǦǩǴǶǫ Ǯ ǴǵǸǮǲǮǭǦǼǮȍǦ ǷǴ ǳǦȍǲǦǱǮ ǸǶǴǾǴǼǮ ǰǴǶǮǷǸǫȍȑǮ ǩǴ ǲǴǪǫǱǴǸ MARKAL. 
ǒǫǸǴǪǴǱǴǩǮȍǦ ǳǦ ǒǕǐǕ 

 

 

 
ǕǶǫǸǵǴǷǸǦǨǰǮ 

 ǎǭǩǶǦǪǧǦ ǳǦ ǳǴǨǮ ǶǫǭǮǪǫǳǼǮȍǦǱǳǮ ǭǩǶǦǪǮ, ǷǴ ǮǷǵǴǱǳǹǨǦȏǫ ǳǦ ǲǮǳǮǲǦǱǳǮǸǫ ǧǦǶǦȏǦ ǭǦ ǫǳǫǶǩǫǸǷǰǮ 
ǰǦǶǦǰǸǫǶǮǷǸǮǰǮ ǰǦǰǴ ǵǶǨ ǰǶǮǸǫǶǮǹǲ (ǨǴ ǷǴǩǱǦǷǳǴǷǸ ǷǴ ǳǦǼǮǴǳǦǱǳǴǸǴ ǭǦǰǴǳǴǪǦǨǷǸǨǴ Ǯ ǵǶǫǷǲǫǸǰǮǸǫ 
ǭǦ ǴǵǸǮǲǦǱǳǮ ǸǶǴǾǴǼǮ) 

 
 
 

 

ǗǸǦǸǹǷ ǳǦ ǮǲǵǱǫǲǫǳǸǦǼǮȍǦ [ǮǪǫȍǦ, 
ǺǦǭǦ ǳǦ ǵǱǦǳǮǶǦȏǫ, ǨǴ ǺǦǭǦ ǳǦ 
ǮǲǵǱǫǲǫǳǸǦǼǮȍǦ] 

 
ǕǴǪ ǮǲǵǱǫǲǫǳǸǦǼǮȍǦ 

ǕǶǫǭǫǲǫǳǮ ǽǫǰǴǶǮ 
ǚǮǳǦǳǷǮǷǰǦ ǵǴǪǪǶǾǰǦ ǭǦ ǮǭǩǶǦǪǧǦ ǳǦ ǳǴǨǮ ǭǩǶǦǪǮ ǳǦ ǳǮǨǴ ǳǦ ǴǵǾǸǮǳǦ 
ǊǴǳǫǷǫǳ ǍǦǰǴǳ ǭǦ ǫǳǫǶǩǫǸǷǰǦ ǫǺǮǰǦǷǳǴǷǸ. 

ǕǶǫǪǨǮǪǫǳǮ ǽǫǰǴǶǮ 
ǊǦ Ƿǫ ǪǴǳǫǷǦǸ ǵǴǪǭǦǰǴǳǷǰǮ ǦǰǸǮ ǭǦ ǫǳǫǶǩǫǸǷǰǮ ǰǦǶǦǰǸǫǶǮǷǸǮǰǮ ǳǦ ǭǩǶǦǪǮ Ǯ ǫǳǫǶǩǫǸǷǰǦ ǰǴǳǸǶǴǱǦ 
ǚǴǶǲǮǶǦȏǫ ǚǴǳǪ ǭǦ ǫǳǫǶǩǫǸǷǰǦ ǫǺǮǰǦǷǳǴǷǸ 

 
 
 
 
 

 

 

 

ǎǳǪǮǰǦǸǴǶǮ 

ǈǶǫǪǳǴǷǸ ǨǴ 
ǵǴǷǱǫǪǳǦǸǦ 
ǮǭǨǫǾǸǦȍǳǦ ǩǴǪǮǳǦ 

 
ǎǳǪǮǰǦǸǮǨǳǦ ǸǶǦǫǰǸǴǶǮȍǦ 

 
ǜǫǱǳǦ ǨǶǫǪǳǴǷǸ 

2016-2018 ǩǴǪǮǳǦ 2020 ǩǴǪǮǳǦ 2025 ǩǴǪǮǳǦ 2030 ǩǴǪǮǳǦ 

ǓǦǵǶǫǪǴǰ 
ǕǴǨǶǾǮǳǦ 
ǪǴǩǶǦǪǫǳǦ (ǲ2) 

ǈǮǪǫǸǫ Ǖǎǒ 14 

ǓǦǲǦǱǹǨǦȏǫ ǳǦ ǫǲǮǷǮǮǸǫ 
(Gg CO2-eq) 

2030 ǩǴǪǮǳǦ 2040 ǩǴǪǮǳǦ 2050 ǩǴǪǮǳǦ 

21.3 32.6 46.3 

 
 

ǊǶǹǩǴ 

ǍǦǾǸǫǪǦ ǳǦ 
ǺǮǳǦǱǳǦ 
ǫǳǫǶǩǮȍǦ (ktoe)  

 
12.9 

 
19.8 

 
28.0 

ǍǦǾǸǫǪǦ ǳǦ 
ǵǶǮǲǦǶǳǦ 
ǫǳǫǶǩǮȍǦ (ktoe)  

 
15.1 

 
23.1 

 
32.7 

 

 

 ǇǹȓǫǸ 370 ǲǮǱǮǴǳǮ ǫǨǶǦ 

ǚǮǳǦǳǷǮǮ ǎǭǨǴǶ ǳǦ 
ǺǮǳǦǳǷǮǮ 

ǕǶǮǨǦǸǫǳ ǷǫǰǸǴǶ, ǪǴǳǦǸǴǶǮ ǵǶǫǰǹ ǰǴǲǫǶǼǮȍǦǱǳǮ ǭǦǫǲǮ ǭǦ ǋǋ, ǺǴǳǪ ǭǦ ǋǋ 

 

 

 
ǗǹǧȍǫǰǸ ǾǸǴ ǨǶǾǮ ǮǲǵǱǫǲǫǳǸǦǼǮȍǦ 

ǒǮǳǮǷǸǫǶǷǸǨǴ ǭǦ ǫǰǴǳǴǲǮȍǦ, ǆǩǫǳǼǮȍǦ ǭǦ ǫǳǫǶǩǫǸǮǰǦ 
ǊǴǳǦǸǴǶǮ Ǯ ǺǮǳǦǳǷǮǷǰǮ ǮǳǷǸǮǸǹǼǮǮ 
ǎǳǨǫǷǸǮǸǴǶǮ (ǪǴǲǦȑǮǳǷǸǨǦ) 

 

 ǓǦǪǱǫǬǫǳ ǷǹǧȍǫǰǸ 
 

ǒǮǳǮǷǸǫǶǷǸǨǴ ǭǦ ǫǰǴǳǴǲǮȍǦ, ǆǩǫǳǼǮȍǦ ǭǦ ǫǳǫǶǩǫǸǮǰǦ 



ǓǆǜǎǔǓǆǑǋǓ ǕǑǆǓ Ǎǆ 
ǐǑǎǒǆǘǗǐǎ ǕǖǔǒǋǓǎ 

94 

 

 

 

ʇʀʄ 19 ʀʟʛʨʘʜʙʘ ʥʘ ʧʘʩʠʚʥʠ ʟʛʨʘʜʠ 
 

ʇʀʄ 19 ʀʟʛʨʘʜʙʘ ʥʘ ʧʘʩʠʚʥʠ ʟʛʨʘʜʠ 

ɻʣʘʚʥʘ ʮʝʣ: ǕǴ 31.12.2020 ǩǴǪǮǳǦ ǷǮǸǫ ǳǴǨǮ ǭǩǶǦǪǮ ǸǶǫǧǦ ǪǦ ǧǮǪǦǸ ǭǩǶǦǪǮ ǷǴ ǶǫǽǮǷǮ ǳǹǱǦ ǵǴǸǶǴǾǹǨǦǽǰǦ ǳǦ ǫǳǫǶǩǮȍǦ 
ʆʧʠʩ: ǒǫǶǰǦǸǦ ǵǶǫǪǨǮǪǹǨǦ ǮǭǩǶǦǪǧǦ ǳǦ ǳǴǨǮ ǵǦǷǮǨǳǮ ǶǫǭǮǪǫǳǼǮȍǦǱǳǮ ǭǩǶǦǪǮ ǨǴ ǷǴǩǱǦǷǳǴǷǸ ǷǴ ǊǮǶǫǰǸǮǨǦǸǦ ǳǦ ǋǙ 2010/31/ǋǙ. ǗǴ ǴǨǦǦ ǲǫǶǰǦ ȑǫ 
Ƿǫ ǴǧǫǭǧǫǪǮ ǮǭǪǦǨǦȏǫ ǷǫǶǸǮǺǮǰǦǸǮ ǭǦ ǫǳǫǶǩǫǸǷǰǮ ǰǦǶǦǰǸǫǶǮǷǸǮǰǮ ǳǦ ǭǩǶǦǪǮ, ǰǦǰǴ ǵǶǫǪǹǷǱǴǨ ǭǦ ǷǸǦǨǦȏǫ ǨǴ ǺǹǳǰǼǮȍǦ ǳǦ ǴǧȍǫǰǸǴǸ. 

 

 

ǈǶǫǲǫǳǷǰǦ ǶǦǲǰǦ 

 

 ǘǮǵ 
 

 ǗǫǰǸǴǶ 
 

 

 ǉǦǷǴǨǮ 
 

 

 ǔǵǷǫǩ 

2030 ð 2050 ǩǴǪǮǳǦ 
ǘǫǻǳǮǽǰǮ, 
ǶǫǩǹǱǦǸǴǶǫǳ 

ǊǴǲǦȑǮǳǷǸǨǦ CO2, CH4, N2O ǓǦǼǮǴǳǦǱǫǳ 

 

 
ǖǫǱǫǨǦǳǸǳǮ ǵǱǦǳǷǰǮ ǪǴǰǹǲǫǳǸǮ, 
ǭǦǰǴǳǷǰǮ Ǯ ǶǫǩǹǱǦǸǴǶǳǮ ǦǰǸǮ 

ǗǸǶǦǸǫǩǮȍǦ ǭǦ ǶǦǭǨǴȍ ǳǦ ǫǳǫǶǩǫǸǮǰǦǸǦ ǳǦ ǗǫǨǫǶǳǦ ǒǦǰǫǪǴǳǮȍǦ ǪǴ 2040 ǩǴǪǮǳǦ 
ǍǦǰǴǳ ǭǦ ǫǳǫǶǩǫǸǷǰǦ ǫǺǮǰǦǷǳǴǷǸ 

 

 
ǒǫǸǴǪǴǱǴǩǮȍǦ [ǭǦ ǵǶǴǼǫǳǰǦ ǳǦ 
ǫǲǮǷǮǮǸǫ] 

ǒǴǪǫǱǮǶǦȏǫ ǴǪǴǭǪǴǱǦ ǳǦǩǴǶǫ Ǯ ǴǵǸǮǲǮǭǦǼǮȍǦ ǷǴ ǳǦȍǲǦǱǮ ǸǶǴǾǴǼǮ ǰǴǶǮǷǸǫȍȑǮ ǩǴ ǲǴǪǫǱǴǸ MARKAL. 
ǒǫǸǴǪǴǱǴǩǮȍǦ ǳǦ ǒǕǐǕ 

 

 

 
ǕǶǫǸǵǴǷǸǦǨǰǮ 

 ǎǭǩǶǦǪǧǦ ǳǦ ǳǴǨǮ ǵǦǷǮǨǳǮ ǭǩǶǦǪǮ, ǵǶǮǸǴǦ ǮǷǵǴǱǳǹǨǦȍȑǮ ǩǴ ǷǸǦǳǪǦǶǪǴǸ ǭǦ ǳǦȍǲǦǱǰǹ ǆ+ ǰǱǦǷǦ (15 
kWh/m2) ǵǴǽǳǹǨǦȍȑǮ ǴǪ 2020 ǩǴǪǮǳǦ Ǯ ǰǴǳǸǮǳǹǮǶǦǳǴ ǭǩǴǱǫǲǹǨǦȏǫ ǳǦ ǳǮǨǳǮǴǸ ǧǶǴȍ ǸǦǰǦ ǾǸǴ ǨǴ 
2040 ǩǴǪǮǳǦ, ǵǴǨǫȑǫ ǴǪ 90% ǴǪ ǳǴǨǮǸǫ ǭǩǶǦǪǮ Ƿǫ ǵǶǫǸǵǴǷǸǦǨǹǨǦ ǪǫǰǦ Ƿǫ ǵǦǷǮǨǳǮ. 

 
 
 
 

 

ǗǸǦǸǹǷ ǳǦ ǮǲǵǱǫǲǫǳǸǦǼǮȍǦ [ǮǪǫȍǦ, 
ǺǦǭǦ ǳǦ ǵǱǦǳǮǶǦȏǫ, ǨǴ ǺǦǭǦ ǳǦ 
ǮǲǵǱǫǲǫǳǸǦǼǮȍǦ] 

 
ǕǴǪ ǮǲǵǱǫǲǫǳǸǦǼǮȍǦ 

ǕǶǫǭǫǲǫǳǮ ǽǫǰǴǶǮ ǊǴǳǫǷǫǳ ǍǦǰǴǳ ǭǦ ǫǳǫǶǩǫǸǷǰǦ ǫǺǮǰǦǷǳǴǷǸ. 

 

 
ǕǶǫǪǨǮǪǫǳǮ ǽǫǰǴǶǮ 

ǊǦ Ƿǫ ǶǦǭǨǮǫ Ǯ ǹǷǨǴǮ ǓǦǼǮǴǳǦǱǳǦ ǷǸǶǦǸǫǩǮȍǦ ǭǦ ǶǫǳǴǨǮǶǦȏǫ ǭǩǶǦǪǮ. 
ǃǫ Ƿǫ ǪǴǳǫǷǦǸ ǵǴǪǭǦǰǴǳǷǰǮ ǦǰǸǮ ǭǦ ǫǳǫǶǩǫǸǷǰǮ ǰǦǶǦǰǸǫǶǮǷǸǮǰǮ ǳǦ ǭǩǶǦǪǮ, ǫǳǫǶǩǫǸǷǰǮ ǰǴǳǸǶǴǱǮ Ǯ 
ǵǶǴǩǶǦǲǮ Ǯ ǵǱǦǳǴǨǮ ǭǦ ǫǳǫǶǩǫǸǷǰǦ ǫǺǮǰǦǷǳǴǷǸ ǳǦ ǴǵǾǸǮǳǮǸǫ 
ǕǱǦǳ ǭǦ ǭǩǴǱǫǲǹǨǦȏǫ ǳǦ ǧǶǴȍǴǸ ǳǦ ǵǦǷǮǨǳǮ ǭǩǶǦǪǮ ǷǴ ǵǶǮǧǱǮǬǳǴ ǳǹǱǦ ǵǴǸǶǴǾǹǨǦǽǰǦ ǳǦ ǫǳǫǶǩǮȍǦ 
ȑǫ Ƿǫ ǶǦǭǨǮǫ Ǯ ǹǷǨǴǮ ǨǴ 2022 ǩǴǪǮǳǦ 
ǚǴǶǲǮǶǦȏǫ ǚǴǳǪ ǭǦ ǫǳǫǶǩǫǸǷǰǦ ǫǺǮǰǦǷǳǴǷǸ 

 
 
 
 
 

 

 

 

ǎǳǪǮǰǦǸǴǶǮ 

ǈǶǫǪǳǴǷǸ ǨǴ 
ǵǴǷǱǫǪǳǦǸǦ 
ǮǭǨǫǾǸǦȍǳǦ ǩǴǪǮǳǦ 

 
ǎǳǪǮǰǦǸǮǨǳǦ ǸǶǦǫǰǸǴǶǮȍǦ 

 
ǜǫǱǳǦ ǨǶǫǪǳǴǷǸ 

2016-2018* 2020 ǩǴǪǮǳǦ 2025 ǩǴǪǮǳǦ 2030 ǩǴǪǮǳǦ 

ǓǦǵǶǫǪǴǰ 
ǕǴǨǶǾǮǳǦ 
ǪǴǩǶǦǪǫǳǦ (ǲ2) 

 

ǓǦǲǦǱǹǨǦȏǫ ǳǦ ǫǲǮǷǮǮǸǫ 
(Gg CO2-eq) 

2030 ǩǴǪǮǳǦ 2040 ǩǴǪǮǳǦ 2050 ǩǴǪǮǳǦ 

16.6 58.2 94.0 

 
 

ǊǶǹǩǴ 

ǍǦǾǸǫǪǦ ǳǦ 
ǺǮǳǦǱǳǦ 
ǫǳǫǶǩǮȍǦ (ktoe)  

 
8.3 

 
29.1 

 
47.0 

ǍǦǾǸǫǪǦ ǳǦ 
ǵǶǮǲǦǶǳǦ 
ǫǳǫǶǩǮȍǦ (ktoe)  

 
10.3 

 
36.0 

 
58.1 

 

 

 ǇǹȓǫǸ 1520 ǲǮǱǮǴǳǮ ǫǨǶǦ 

ǚǮǳǦǳǷǮǮ ǎǭǨǴǶ ǳǦ 
ǺǮǳǦǳǷǮǮ 

ǕǶǮǨǦǸǫǳ ǷǫǰǸǴǶ, ǪǴǳǦǸǴǶǮ ǵǶǫǰǹ ǰǴǲǫǶǼǮȍǦǱǳǮ ǭǦǫǲǮ ǭǦ ǋǋ, ǺǴǳǪ ǭǦ ǋǋ, ǺǮǳǦǳǷǮǷǰǦ ǵǴǪǪǶǾǰǦ 
ǳǦ ǳǮǨǴ ǳǦ ǴǵǾǸǮǳǦ 

 

 

 
ǗǹǧȍǫǰǸ ǾǸǴ ǨǶǾǮ ǮǲǵǱǫǲǫǳǸǦǼǮȍǦ 

ǒǮǳǮǷǸǫǶǷǸǨǴ ǭǦ ǫǰǴǳǴǲǮȍǦ, ǆǩǫǳǼǮȍǦ ǭǦ ǫǳǫǶǩǫǸǮǰǦ 
ǒǮǳǮǷǸǫǶǷǸǨǴ ǭǦ ǸǶǦǳǷǵǴǶǸ Ǯ ǨǶǷǰǮ 
ǊǴǳǦǸǴǶǮ Ǯ ǺǮǳǦǳǷǮǷǰǮ ǮǳǷǸǮǸǹǼǮǮ 
ǎǳǨǫǷǸǮǸǴǶǮ (ǪǴǲǦȑǮǳǷǸǨǦ) 

 

 ǓǦǪǱǫǬǫǳ ǷǹǧȍǫǰǸ 
 

ǒǮǳǮǷǸǫǶǷǸǨǴ ǭǦ ǫǰǴǳǴǲǮȍǦ, ǆǩǫǳǼǮȍǦ ǭǦ ǫǳǫǶǩǫǸǮǰǦ 

 
* ǈǴ 4-ǸǮ NEEAP ǵǶǮȍǦǨǫǳǮ ǰǦǰǴ ǎǭǩǶǦǪǧǦ ǳǦ ǵǦǷǮǨǳǮ ǭǩǶǦǪǮ Ǯ ǋǋ ǷǫǶǸǮǺǮǰǦǸǮ ǭǦ ǭǩǶǦǪǮ 



ǓǆǜǎǔǓǆǑǋǓ ǕǑǆǓ Ǎǆ 
ǐǑǎǒǆǘǗǐǎ ǕǖǔǒǋǓǎ 

95 

 

 

 

ʇʀʄ 20 ʀʩʬʨʣʘˁʝ ʦʜ ʫʧʦʪʨʝʙʘ ʥʘ ʠʥʢʘʥʜʝʩʮʝʥʪʥʘʪʘ ʩʚʝʪʠʣʢʘ (ʞʘʨʫʣʢʘ) 
 

ʇʀʄ 20 ʀʩʬʨʣʘˁʝ ʦʜ ʫʧʦʪʨʝʙʘ ʥʘ ʠʥʢʘʥʜʝʩʮʝʥʪʥʘʪʘ ʩʚʝʪʠʣʢʘ (ʞʘʨʫʣʢʘ) 

ɻʣʘʚʥʘ ʮʝʣ: ǕǴǪǴǧǶǹǨǦȏǫ ǳǦ ǫǺǮǰǦǷǳǴǷǸǦ ǳǦ ǴǷǨǫǸǱǹǨǦȏǫǸǴ ǷǱǫǪǫȍȑǮ ǩǮ ǵǴǱǮǸǮǰǮǸǫ ǳǦ ǋǙ 
ʆʧʠʩ: ǈǱǦǪǮǸǫ ǾǮǶǹǲ ǷǨǫǸǴǸ ǪǴǳǫǷǴǦ ǲǫǶǰǮ ǭǦ ǵǴǷǸǫǵǫǳǴ ǮǷǺǶǱǦȏǫ ǴǪ ǹǵǴǸǶǫǧǦ ǳǦ ǮǳǰǦǳǪǫǷǼǫǳǸǳǦǸǦ ǷǨǫǸǮǱǰǦ (ǬǦǶǹǱǰǦ) ǨǴ ǰǴǶǮǷǸ ǳǦ 
ǫǳǫǶǩǫǸǷǰǮ ǵǴǫǺǮǰǦǷǳǮ ǦǱǸǫǶǳǦǸǮǨǮ ǭǦ ǴǷǨǫǸǱǹǨǦȏǫ. ǜǫǱǸǦ ǫ ǪǦ Ƿǫ ǵǴǪǴǧǶǮ ǫǳǫǶǩǫǸǷǰǦǸǦ ǫǺǮǰǦǷǳǴǷǸ, ǳǦǲǫǷǸǴ ǪǦ Ƿǫ ǭǦǧǶǦǳǮ ǹǵǴǸǶǫǧǦǸǦ 
ǳǦ ǮǳǰǦǳǪǫǷǼǫǳǸǳǦǸǦ ǸǫǻǳǴǱǴǩǮȍǦ. ǔǨǦǦ ǲǫǶǰǦ ǨǰǱǹǽǹǨǦ ǭǦǲǫǳǦ ǳǦ ǰǴǳǨǫǳǼǮǴǳǦǱǳǮǸǫ ǮǳǰǦǳǪǫǷǼǫǳǸǳǮ ǷǨǫǸǮǱǰǮ (ǬǦǶǹǱǰǮ) ǷǴ ǻǦǱǴǩǫǳǮ (ǳǦ 
ǵǴǽǫǸǴǰǴǸ), Ǧ ǵǴǪǴǼǳǦ ǷǴ ǰǴǲǵǦǰǸǳǮ ǺǱǹǴǶǫǷǼǫǳǸǳǮ (CFL) Ǯ LED ǷǨǫǸǮǱǰǮ. 

 
 

 

ǈǶǫǲǫǳǷǰǦ ǶǦǲǰǦ 

 

 ǘǮǵ 

 

 ǗǫǰǸǴǶ 

 

 ǉǦǷǴǨǮ 
 

 

 ǔǵǷǫǩ 

 
2030 ð 2050 ǩǴǪǮǳǦ 

 
ǖǫǩǹǱǦǸǴǶǫǳ, ǷǸǶǦǸǫǾǰǮ 

ǊǴǲǦȑǮǳǷǸǨǦ Ǯ 
ǰǴǲǫǶǼǮȍǦǱǫǳ 
ǷǫǰǸǴǶ 

 
CO2, CH4, N2O 

 
ǓǦǼǮǴǳǦǱǫǳ 

 
 

 

 

ǖǫǱǫǨǦǳǸǳǮ ǵǱǦǳǷǰǮ ǪǴǰǹǲǫǳǸǮ, 
ǭǦǰǴǳǷǰǮ Ǯ ǶǫǩǹǱǦǸǴǶǳǮ ǦǰǸǮ 

ǗǸǶǦǸǫǩǮȍǦ ǭǦ ǶǦǭǨǴȍ ǳǦ ǫǳǫǶǩǫǸǮǰǦǸǦ ǳǦ ǗǫǨǫǶǳǦ ǒǦǰǫǪǴǳǮȍǦ ǪǴ 2040 ǩǴǪǮǳǦ 
ǍǦǰǴǳ ǭǦ ǫǳǫǶǩǫǸǷǰǦ ǫǺǮǰǦǷǳǴǷǸ 
ǖǫǩǹǱǦǸǮǨǦǸǦ ǳǦ ǐǴǲǮǷǮȍǦǸǦ (EC) ǧǶ. 244/2009 ǭǦ ǷǵǶǴǨǫǪǹǨǦȏǫ ǳǦ ǊǮǶǫǰǸǮǨǦǸǦ 2005/32/  
EC ǳǦ ǋǨǶǴǵǷǰǮǴǸ ǵǦǶǱǦǲǫǳǸ Ǯ ǳǦ ǗǴǨǫǸǴǸ ǨǴ ǴǪǳǴǷ ǳǦ ǧǦǶǦȏǦǸǦ ǭǦ ǫǰǴǪǮǭǦȍǳ ǭǦ ǳǫǳǦǷǴǽǫǳǮ 
ǷǨǫǸǮǱǰǮ ǭǦ ǪǴǲǦȑǮǳǷǸǨǴ 

 

 ǒǫǸǴǪǴǱǴǩǮȍǦ 
 ǒǴǪǫǱǮǶǦȏǫ ǴǪǴǭǪǴǱǦ ǳǦǩǴǶǫ Ǯ ǴǵǸǮǲǮǭǦǼǮȍǦ ǷǴ ǳǦȍǲǦǱǮ ǸǶǴǾǴǼǮ ǰǴǶǮǷǸǫȍȑǮ ǩǴ ǲǴǪǫǱǴǸ 

MARKAL. ǒǫǸǴǪǴǱǴǩǮȍǦ ǳǦ ǒǕǐǕ 

 

 

 
ǕǶǫǸǵǴǷǸǦǨǰǮ 

 ǇǮǪǫȍȑǮ ǮǳǰǦǳǪǫǷǼǫǳǸǳǮ ǷǨǫǸǮǱǰǮ (ǬǦǶǹǱǰǮ) Ƿǫ ǭǦǧǶǦǳǫǸǮ ǨǴ ǋǙ ǴǪ 2012 ǩǴǪǮǳǦ (Ǧ ǮǷǸǴ ǸǦǰǦ Ǯ 
ǵǴ ǭǫǲȍǮǸǫ ǴǪ EnC, ǰǦǰǴ ǾǸǴ ǫ ǜǶǳǦ ǉǴǶǦ), Ƿǫ ǵǶǫǸǵǴǷǸǦǨǹǨǦ ǪǫǰǦ ǳǴǨǦǸǦ ǹǶǫǪǧǦ ǭǦ ǫǰǴ-ǪǮǭǦȍǳ ǳǦ 
ǵǶǴǮǭǨǴǪǮ ǵǴǨǶǭǦǳǮ ǷǴ ǫǳǫǶǩǮȍǦ ȑǫ ǨǰǱǹǽǮ ǭǦǧǶǦǳǦ ǭǦ ǵǶǴǪǦǬǧǦ ǳǦ ǮǳǰǦǳǪǫǷǼǫǳǸǳǮ ǷǨǫǸǮǱǰǮ 
(ǬǦǶǹǱǰǮ) (ǷǴ ǵǶǫǴǪǫǳ ǵǫǶǮǴǪ ǴǪ 2-3 ǩǴǪǮǳǮ) 

 
 

 

 

ǗǸǦǸǹǷ ǳǦ ǮǲǵǱǫǲǫǳǸǦǼǮȍǦ ǕǴǪ ǮǲǵǱǫǲǫǳǸǦǼǮȍǦ 

ǕǶǫǭǫǲǫǳǮ ǽǫǰǴǶǮ 
ǜǫǳǦǸǦ ǳǦ LED ǷǨǫǸǮǱǰǮǸǫ Ƿǫ ǳǦǲǦǱǹǨǦ Ǯ Ƿǫ ǵǶǮǧǱǮǬǹǨǦ ǪǴ ǼǫǳǦǸǦ ǳǦ ǮǳǰǦǳǪǫǷǼǫǳǸǳǮǸǫ 
ǷǨǫǸǮǱǰǮ (ǬǦǶǹǱǰǮ). 

 
 
ǕǶǫǪǨǮǪǫǳǮ ǽǫǰǴǶǮ 

ǙǷǨǴȍǹǨǦȏǫ ǳǦ ǳǴǨǦ ǹǶǫǪǧǦ ǭǦ ǫǰǴ-ǪǮǭǦȍǳ ǳǦ ǵǶǴǮǭǨǴǪǮ ǵǴǨǶǭǦǳǮ ǷǴ ǫǳǫǶǩǮȍǦ ǨǴ ǰǴȍǦ ȑǫ Ƿǫ 
ǸǶǦǳǷǵǴǳǮǶǦǦǸ ǳǦȍǳǴǨǮǸǫ ǲǫǶǰǮ ǭǦ ǷǵǶǴǨǫǪǹǨǦȏǫ ǳǦ ǋǙ (ǸǫǻǳǮǽǰǮ ǵǶǴǵǮǷǮ) ǵǴǨǶǭǦǳǮ ǷǴ 
ǳǫǳǦǷǴǽǫǳǮ, ǺǱǹǴǶǫǷǼǫǳǸǳǮ Ǯ ǨǮǷǴǰǴǮǳǸǫǳǭǮǨǳǮ ǷǨǫǸǮǱǰǮ ǷǴ ǵǶǦǭǳǫȏǫ (ǷǨǫǸǱǦ) Ǯ ǫǨǫǳǸǹǦǱǳǴ 
ȑǫ ǭǦǧǶǦǳǦǸ ǵǶǴǪǦǬǧǦ ǳǦ ǮǳǰǦǳǪǫǷǼǫǳǸǳǮ ǷǨǫǸǮǱǰǮ (ǬǦǶǹǱǰǮ) ǨǴ ǴǪǶǫǪǫǳ ǵǶǫǴǪǫǳ ǶǴǰ. 
ǎǳǺǴǶǲǦǸǮǨǳǦ ǰǦǲǵǦȏǦ ǳǦǷǴǽǫǳǦ ǰǴǳ ǪǴǧǦǨǹǨǦǽǮǸǫ Ǯ ǵǴǸǶǴǾǹǨǦǽǮǸǫ ǳǦ ǷǨǫǸǮǱǰǮ 

 
 
 
 
 
 
 

 

 

 
ǎǳǪǮǰǦǸǴǶǮ 

ǈǶǫǪǳǴǷǸ ǨǴ ǵǴǷǱǫǪǳǦǸǦ 
ǮǭǨǫǾǸǦȍǳǦ ǩǴǪǮǳǦ 

ǎǳǪǮǰǦǸǮǨǳǦ ǸǶǦǫǰǸǴǶǮȍǦ ǜǫǱǳǦ ǨǶǫǪǳǴǷǸ 

2016-2018 ǩǴǪǮǳǦ 2020 ǩǴǪǮǳǦ 2025 ǩǴǪǮǳǦ 2030 ǩǴǪǮǳǦ 

 
 
 

ǓǦǵǶǫǪǴǰ 

ǇǶǴȍ ǳǦ ǷǨǫǸǱǮǳǦ 
ǵǶǴǪǦǪǫǳǮ ǷǨǫǸǮǱǰǮ 
(LED, CFL) 

 

ǎǳǷǸǦǱǮǶǦǳǦ 
ǲǴȑǳǴǷǸ (MW) 

 

ǕǴǸǶǴǾǹǨǦǽǰǦ ǳǦ 
ǫǱǫǰǸǶǮǽǳǦ ǫǳǫǶǩǮȍǦ 
(MWh) 

 

ǓǦǲǦǱǹǨǦȏǫ ǳǦ ǫǲǮǷǮǮǸǫ 
(Gg CO2-eq) 

2030 ǩǴǪǮǳǦ 2040 ǩǴǪǮǳǦ 2050 ǩǴǪǮǳǦ 

114.0 131.9 139.5 

 

 
ǊǶǹǩǴ 

ǍǦǾǸǫǪǦ ǳǦ ǺǮǳǦǱǳǦ 
ǫǳǫǶǩǮȍǦ (ktoe)  

36.3 42.0 44.4 

ǍǦǾǸǫǪǦ ǳǦ 
ǵǶǮǲǦǶǳǦ ǫǳǫǶǩǮȍǦ 
(ktoe)  

 
49.2 

 
56.9 

 
60.2 

 

 

 

ǚǮǳǦǳǷǮǮ 
ǇǹȓǫǸ 1027 ǲǮǱǮǴǳǮ ǫǨǶǦ 

ǎǭǨǴǶ ǳǦ ǺǮǳǦǳǷǮǮ ǇǹȓǫǸ ǳǦ ǼǫǳǸǶǦǱǳǦǸǦ ǨǱǦǷǸ, ǵǶǮǨǦǸǫǳ ǷǫǰǸǴǶ 

 
 

 

 
 
ǗǹǧȍǫǰǸ ǾǸǴ ǨǶǾǮ ǮǲǵǱǫǲǫǳǸǦǼǮȍǦ 

ǈǱǦǪǦǸǦ ǳǦ ǖǫǵǹǧǱǮǰǦ ǗǫǨǫǶǳǦ ǒǦǰǫǪǴǳǮȍǦ 
ǒǮǳǮǷǸǫǶǷǸǨǴ ǭǦ ǫǰǴǳǴǲǮȍǦ, ǆǩǫǳǼǮȍǦ ǭǦ ǫǳǫǶǩǫǸǮǰǦ 
ǊǶǬǦǨǫǳ ǵǦǭǦǶǫǳ ǮǳǷǵǫǰǸǴǶǦǸ 
ǊǴǧǦǨǹǨǦǽǮ ǳǦ ǷǨǫǸǮǱǰǮ 
ǐǶǦȍǳǮ ǰǴǶǮǷǳǮǼǮ 

 

 ǓǦǪǱǫǬǫǳ ǷǹǧȍǫǰǸ ǒǮǳǮǷǸǫǶǷǸǨǴ ǭǦ ǫǰǴǳǴǲǮȍǦ, ǆǩǫǳǼǮȍǦ ǭǦ ǫǳǫǶǩǫǸǮǰǦ 



ǓǆǜǎǔǓǆǑǋǓ ǕǑǆǓ Ǎǆ 
ǐǑǎǒǆǘǗǐǎ ǕǖǔǒǋǓǎ 

96 

 

 

 

ʇʀʄ 21 ʇʦʜʦʙʨʫʚʘˁʝ ʥʘ ʫʣʠʯʥʦʪʦ ʦʩʚʝʪʣʫʚʘˁʝ ʚʦ ʦʧʰʪʠʥʠʪʝ 
 

ʇʀʄ 21 ʇʦʜʦʙʨʫʚʘˁʝ ʥʘ ʫʣʠʯʥʦʪʦ ʦʩʚʝʪʣʫʚʘˁʝ ʚʦ ʦʧʰʪʠʥʠʪʝ 

ɻʣʘʚʥʘ ʮʝʣ: ǓǦǲǦǱǹǨǦȏǫ ǳǦ ǸǶǴǾǴǼǮǸǫ Ǯ ǭǩǴǱǫǲǹǨǦȏǫ ǳǦ ǰǨǦǱǮǸǫǸǴǸ ǳǦ ǹǱǮǽǳǴǸǴ ǴǷǨǫǸǱǹǨǦȏǫ 
ʆʧʠʩ: ǘǶǴǾǴǼǮǸǫ ǭǦ ǹǱǮǽǳǴ ǴǷǨǫǸǱǹǨǦȏǫ, ǨǰǱǹǽǮǸǫǱǳǴ Ǯ ǫǱǫǰǸǶǮǽǳǦ ǫǳǫǶǩǮȍǦ Ǯ ǴǪǶǬǹǨǦȏǫ, ǲǴǬǫ ǪǦ ǮǲǦǦǸ ǴǩǶǴǲǳǴ ǨǱǮȍǦǳǮǫ ǨǶǭ ǧǹȓǫǸǴǸ ǳǦ 
ǴǵǾǸǮǳǮǸǫ. ǊǴǵǴǱǳǮǸǫǱǳǴ, ǮǲǦȍȑǮ ǵǶǫǪǨǮǪ ǪǫǰǦ ǲǳǴǩǹ ǺǦǧǶǮǰǮ ǷǫǰǴȍǪǳǫǨǳǴ ǶǦǧǴǸǦǸ ǳǦ ǵǴǪǴǧǶǹǨǦȏǫ ǳǦ ǷǨǫǸǮǱǰǮǸǫ, Ƿǫ ǴǸǨǴǶǦǦǸ ǳǴǨǮ ǲǴǬǳǴǷǸǮ 
ǭǦ ǴǵǾǸǮǳǮǸǫ. ǓǫǫǺǮǰǦǷǳǮǸǫ ǷǨǫǸǮǱǰǮ ǸǶǫǧǦ ǪǦ Ƿǫ ǭǦǲǫǳǦǸ, ǪǦ Ƿǫ ǰǹǵǦǸ ǳǴǨǮ ǾǸǴ ǩǮ ǮǷǵǴǱǳǹǨǦǦǸ ǰǶǮǸǫǶǮǹǲǮǸǫ ǭǦ ǵǶǮǵǦǪǳǴǷǸ ǨǴ ǳǦȍǨǮǷǴǰǦǸǦ 
ǲǴǬǳǦ ǰǱǦǷǦ ǋǋ (CFL Ǯ LED ǷǨǫǸǮǱǰǮ). 

 

 
ǈǶǫǲǫǳǷǰǦ ǶǦǲǰǦ     ǘǮǵ     ǗǫǰǸǴǶ     ǉǦǷǴǨǮ    ǔǵǷǫǩ 

2030 ð 2050 ǩǴǪǮǳǦ ǘǫǻǳǮǽǰǮ ǑǴǰǦǱǳǦ ǷǦǲǴǹǵǶǦǨǦ CO2, CH4, N2O ǑǴǰǦǱǫǳ 
 

 
ǖǫǱǫǨǦǳǸǳǮ ǵǱǦǳǷǰǮ ǪǴǰǹǲǫǳǸǮ, ǭǦǰǴǳǷǰǮ 
Ǯ ǶǫǩǹǱǦǸǴǶǳǮ ǦǰǸǮ 

ǗǸǶǦǸǫǩǮȍǦ ǭǦ ǶǦǭǨǴȍ ǳǦ ǫǳǫǶǩǫǸǮǰǦǸǦ ǳǦ ǗǫǨǫǶǳǦ ǒǦǰǫǪǴǳǮȍǦ ǪǴ 2040 ǩǴǪǮǳǦ 
ǍǦǰǴǳ ǭǦ ǫǳǫǶǩǫǸǷǰǦ ǫǺǮǰǦǷǳǴǷǸ 

 

 

 
ǒǫǸǴǪǴǱǴǩǮȍǦ 

ǍǦǲǫǳǦ ǳǦ ǷǨǫǸǮǱǰǮ ǷǴ ǬǮǨǦ ǷǴ ǷǨǫǸǮǱǰǮ ǷǴ ǳǦǸǶǮǹǲ Ǯ LED ǷǨǫǸǮǱǰǮ. ǒǴǪǫǱǮǶǦȏǫ 
ǴǪǴǭǪǴǱǦ ǳǦǩǴǶǫ Ǯ ǴǵǸǮǲǮǭǦǼǮȍǦ ǷǴ ǳǦȍǲǦǱǮ ǸǶǴǾǴǼǮ ǰǴǶǮǷǸǫȍȑǮ ǩǴ ǲǴǪǫǱǴǸ MARKAL. 
ǒǫǸǴǪǴǱǴǩǮȍǦ ǳǦ ǒǕǐǕ 

 

 ǕǶǫǸǵǴǷǸǦǨǰǮ ǗǸǦǵǰǦ ǳǦ ǵǴǪǴǧǶǹǨǦȏǫ ǴǪ 100% ǳǦ ǹǱǮǽǳǴǸǴ ǴǷǨǫǸǱǹǨǦȏǫ ǪǴ 2040 ǩǴǪǮǳǦ. 

 
 
 

 

 

ǗǸǦǸǹǷ ǳǦ ǮǲǵǱǫǲǫǳǸǦǼǮȍǦ ǕǴǪ ǮǲǵǱǫǲǫǳǸǦǼǮȍǦ 

 
ǕǶǫǭǫǲǫǳǮ ǽǫǰǴǶǮ 

ǍǦǲǫǳǫǸǴ ǹǱǮǽǳǴǸǴ ǴǷǨǫǸǱǹǨǦȏǫ ǨǴ ǳǫǰǴǮ ǴǵǾǸǮǳǮ 
ǍǦǨǶǾǫǳǮ ǸǫǳǪǫǶǮ Ǯ/ǮǱǮ ǭǦǲǫǳǦ ǳǦ ǹǱǮǽǳǮ ǷǨǫǸǮǱǰǮ Ƿǫ ǨǴ Ǹǫǰ ǨǴ ǵǴǨǫȑǫ ǴǪ 10 ǴǵǾǸǮǳǮ 
ǕǶǫǭǫǲǫǳǮ ǵǶǴǲǴǸǮǨǳǮ ǦǰǸǮǨǳǴǷǸǮ ǭǦ ǷǵǶǴǨǫǪǹǨǦȏǫ ǳǦ ȍǦǨǳǴ-ǵǶǮǨǦǸǳǴ ǵǦǶǸǳǫǶǷǸǨǴ (ƿǕǕ). 

 
 
 

ǕǶǫǪǨǮǪǫǳǮ ǽǫǰǴǶǮ 

ǊǴǳǫǷǹǨǦȏǫ ǳǦ ǙǶǫǪǧǦ ǭǦ ǪǴǩǴǨǴǶǮ ǭǦ ǫǳǫǶǩǫǸǷǰǮ ǵǫǶǺǴǶǲǦǳǷǮ 
ǆǩǫǳǼǮȍǦǸǦ ǭǦ ǫǳǫǶǩǫǸǮǰǦ ǪǦ ǮǭǶǦǧǴǸǮ Ǯ ǴǧȍǦǨǮ ǙǵǦǸǷǸǨǴ ǭǦ ǪǴǩǴǨǴǶǮ ǭǦ ǫǳǫǶǩǫǸǷǰǮ 
ǵǫǶǺǴǶǲǦǳǷǮ Ǯ ǸǫǳǪǫǶǮ ǭǦ ǳǮǨǳǴ ǪǴǪǫǱǹǨǦȏǫ 
ǆǩǫǳǼǮȍǦǸǦ ǭǦ ǫǳǫǶǩǫǸǮǰǦ ǪǦ ǭǦǵǴǽǳǫ ǪǦ ǨǴǪǮ ǷǵǮǷǴǰ ǳǦ ǋǗǐǔ Ǯ ǪǦ ǩǴ ǴǧȍǦǨǹǨǦ, ǰǦǰǴ Ǯ ǪǶǹǩǮ 
ǮǳǺǴǶǲǦǼǮǮ ǵǴǨǶǭǦǳǮ ǷǴ ǪǴǩǴǨǴǶǴǸ ǭǦ ǫǳǫǶǩǫǸǷǰǮ ǵǫǶǺǴǶǲǦǳǷǮ ǳǦ ǷǨǴȍǦǸǦ Ǩǫǧ-ǷǸǶǦǳǮǼǦ 
ǕǶǴǪǴǱǬǹǨǦȏǫ ǳǦ ǵǶǴǲǴǸǮǨǳǮǸǫ ǦǰǸǮǨǳǴǷǸǮ ǭǦ ǷǵǶǴǨǫǪǹǨǦȏǫ ǳǦ ȍǦǨǳǴ-ǵǶǮǨǦǸǳǴ 
ǵǦǶǸǳǫǶǷǸǨǴ 

 
 
 
 
 
 
 
 
 

 

 

ǎǳǪǮǰǦǸǴǶǮ 

 ǈǶǫǪǳǴǷǸ ǳǦ ǮǳǪǮǰǦǸǴǶǴǸ 
ǨǴ ǵǴǷǱǫǪǳǦǸǦ ǮǭǨǫǾǸǦȍǳǦ 
ǩǴǪǮǳǦ 

 
ǎǳǪǮǰǦǸǮǨǳǦ ǸǶǦǫǰǸǴǶǮȍǦ 

ǜǫǱǳǦ ǨǶǫǪǳǴǷǸ ǳǦ 
ǮǳǪǮǰǦǸǴǶǴǸ 

2016-2018 ǩǴǪǮǳǦ 2020 ǩǴǪǮǳǦ 2025 ǩǴǪǮǳǦ 2030 ǩǴǪǮǳǦ 

 
 
 

ǓǦǵǶǫǪǴǰ 

ǇǶǴȍ ǳǦ ǷǨǫǸǱǮǳǦ 
ǭǦǲǫǳǫǸǮ ǷǨǫǸǮǱǰǮ 
(LED, CFL) 

 

ǎǳǷǸǦǱǮǶǦǳǦ 
ǲǴȑǳǴǷǸ (MW) 

 

ǕǴǸǶǴǾǹǨǦǽǰǦ ǳǦ 
ǫǱǫǰǸǶǮǽǳǦ ǫǳǫǶǩǮȍǦ 
(MWh) 

 

 

ǓǦǲǦǱǹǨǦȏǫ ǳǦ ǫǲǮǷǮǮǸǫ (Gg CO2-eq) 
2030 ǩǴǪǮǳǦ 2040 ǩǴǪǮǳǦ 2050 ǩǴǪǮǳǦ 

37.9 37.9 37.9 

 

 
ǊǶǹǩǴ 

ǍǦǾǸǫǪǦ ǳǦ ǺǮǳǦǱǳǦ 
ǫǳǫǶǩǮȍǦ (ktoe)  

7.8 7.8 7.8 

ǍǦǾǸǫǪǦ ǳǦ 
ǵǶǮǲǦǶǳǦ ǫǳǫǶǩǮȍǦ 
(ktoe)  

 
14.2 

 
14.2 

 
14.2 

 

 

 

ǚǮǳǦǳǷǮǮ 
ǇǹȓǫǸ 40 ǲǮǱǮǴǳǮ ǫǨǶǦ 

ǎǭǨǴǶ ǳǦ ǺǮǳǦǳǷǮǮ ǇǹȓǫǸǴǸ ǳǦ ǼǫǳǸǶǦǱǳǦǸǦ Ǯ ǱǴǰǦǱǳǦǸǦ ǨǱǦǷǸ, ǋǗǐǔ 

 
 

 

 
 
ǗǹǧȍǫǰǸ ǾǸǴ ǨǶǾǮ ǮǲǵǱǫǲǫǳǸǦǼǮȍǦ 

ǈǱǦǪǦ ǳǦ ǖǫǵǹǧǱǮǰǦ ǗǫǨǫǶǳǦ ǒǦǰǫǪǴǳǮȍǦ 
ǖǫǩǹǱǦǸǴǶǳǦǸǦ ǰǴǲǮǷǮȍǦ ǭǦ ǫǳǫǶǩǫǸǮǰǦ 
ǒǮǳǮǷǸǫǶǷǸǨǴ ǭǦ ǬǮǨǴǸǳǦ ǷǶǫǪǮǳǦ Ǯ ǵǶǴǷǸǴǶǳǴ ǵǱǦǳǮǶǦȏǫ 
ǒǮǳǮǷǸǫǶǷǸǨǴ ǭǦ ǫǰǴǳǴǲǮȍǦ, ǆǩǫǳǼǮȍǦ ǭǦ ǫǳǫǶǩǫǸǮǰǦ 
ǑǴǰǦǱǳǦ ǷǦǲǴǹǵǶǦǨǦ 

 

 ǓǦǪǱǫǬǫǳ ǷǹǧȍǫǰǸ ǒǮǳǮǷǸǫǶǷǸǨǴ ǭǦ ǫǰǴǳǴǲǮȍǦ, ǆǩǫǳǼǮȍǦ ǭǦ ǫǳǫǶǩǫǸǮǰǦ 



ǓǆǜǎǔǓǆǑǋǓ ǕǑǆǓ Ǎǆ 
ǐǑǎǒǆǘǗǐǎ ǕǖǔǒǋǓǎ 

97 

 

 

 

ʇʀʄ 22 Ăɿʝʣʝʥʠ ʥʘʙʘʚʢʠñ 
 

ʇʀʄ 22 Ăɿʝʣʝʥʠ ʥʘʙʘʚʢʠñ 

ɻʣʘʚʥʘ ʮʝʣ: ǕǶǮǲǫǳǦ ǳǦ ǰǶǮǸǫǶǮǹǲǮ ǭǦ ǫǳǫǶǩǫǸǷǰǦ ǫǺǮǰǦǷǳǴǷǸ (ăǵǴǭǫǱǫǳǹǨǦȏǫò) ǨǴ ǵǴǷǸǦǵǰǮǸǫ ǭǦ ȍǦǨǳǮ ǳǦǧǦǨǰǮ 
ʆʧʠʩ: ǗǵǴǶǫǪ ǽǱǫǳ 6 ǴǪ ǊǮǶǫǰǸǮǨǦǸǦ ǭǦ ǋǋ, ǼǫǳǸǶǦǱǳǮǸǫ ǨǱǦǷǸǮ ǲǴǬǦǸ ǪǦ ǰǹǵǹǨǦǦǸ ǷǦǲǴ ǵǶǴǮǭǨǴǪǮ, ǹǷǱǹǩǮ Ǯ ǭǩǶǦǪǮ ǷǴ ǨǮǷǴǰǮ ǫǳǫǶǩǫǸǷǰǮ 
ǫǺǮǰǦǷǳǮ ǵǫǶǺǴǶǲǦǳǷǮ. ǘǶǫǧǦ ǪǦ Ƿǫ ǵǶǫǭǫǲǦǸ ǭǦǷǮǱǫǳǮ ǦǰǸǮǨǳǴǷǸǮ ǭǦ ǪǦ Ƿǫ ǴǧǫǭǧǫǪǦǸ ǵǶǦǨǳǮ Ǯ ǸǫǻǳǮǽǰǮ ǭǳǦǫȏǦ Ǯ ǨǫǾǸǮǳǮ ǳǦ ǷǹǧȍǫǰǸǮǸǫ ǴǪ 
ȍǦǨǳǮǴǸ ǷǫǰǸǴǶ ǭǦ ǨǰǱǹǽǹǨǦȏǫ Ǯ ǫǨǦǱǹǦǼǮȍǦ ǳǦ ǧǦǶǦȏǦǸǦ ǭǦ ǫǳǫǶǩǫǸǷǰǦ ǫǺǮǰǦǷǳǴǷǸ ǨǴ ǵǴǷǸǦǵǰǮǸǫ ǭǦ ȍǦǨǳǮ ǳǦǧǦǨǰǮ ǷǴ ǵǶǮǲǫǳǦ ǳǦ ǰǶǮǸǫǶǮǹǲǮǸǫ 
ǭǦ ǫǰǴǳǴǲǷǰǮ ǳǦȍǵǴǨǴǱǳǦ ǵǴǳǹǪǦ. 

 

 
ǈǶǫǲǫǳǷǰǦ ǶǦǲǰǦ 

 

 ǘǮǵ 
 

 ǗǫǰǸǴǶ 

 

 ǉǦǷǴǨǮ 
 

 

 ǔǵǷǫǩ 

2030 ð 2050 ǩǴǪǮǳǦ ǖǫǩǹǱǦǸǴǶǫǳ ƿǦǨǳǮ ǸǫǱǦ CO2, CH4, N2O ǓǦǼǮǴǳǦǱǫǳ 
 

 
ǖǫǱǫǨǦǳǸǳǮ ǵǱǦǳǷǰǮ ǪǴǰǹǲǫǳǸǮ, 
ǭǦǰǴǳǷǰǮ Ǯ ǶǫǩǹǱǦǸǴǶǳǮ ǦǰǸǮ 

ǗǸǶǦǸǫǩǮȍǦ ǭǦ ǶǦǭǨǴȍ ǳǦ ǫǳǫǶǩǫǸǮǰǦǸǦ ǳǦ ǗǫǨǫǶǳǦ ǒǦǰǫǪǴǳǮȍǦ ǪǴ 2040 ǩǴǪǮǳǦ 
ǍǦǰǴǳ ǭǦ ǫǳǫǶǩǫǸǷǰǦ ǫǺǮǰǦǷǳǴǷǸ 

 

 ǒǫǸǴǪǴǱǴǩǮȍǦ 
 ǎǲǵǱǫǲǫǳǸǦǼǮȍǦ ǳǦ ǰǶǮǸǫǶǮǹǲǮ ǭǦ ǫǳǫǶǩǫǸǷǰǦ ǫǺǮǰǦǷǳǴǷǸ. ǒǴǪǫǱǮǶǦȏǫ ǴǪǴǭǪǴǱǦ ǳǦǩǴǶǫ Ǯ 

ǴǵǸǮǲǮǭǦǼǮȍǦ ǷǴ ǳǦȍǲǦǱǮ ǸǶǴǾǴǼǮ ǰǴǶǮǷǸǫȍȑǮ ǩǴ ǲǴǪǫǱǴǸ MARKAL. ǒǫǸǴǪǴǱǴǩǮȍǦ ǳǦ ǒǕǐǕ 

 

 ǕǶǫǸǵǴǷǸǦǨǰǮ 
 ǍǩǴǱǫǲǫǳǦ ǷǸǦǵǰǦ ǳǦ ǳǦǵǶǫǪǳǦ ǸǫǻǳǴǱǴǩǮȍǦ ǭǦ ǫǳǫǶǩǫǸǷǰǦ ǫǺǮǰǦǷǳǴǷǸ ǵǴǶǦǪǮ ȍǦǨǳǮǸǫ ǳǦǧǦǨǰǮ 

ǭǦ 7% 

 
 
 
 

 

 

ǗǸǦǸǹǷ ǳǦ ǮǲǵǱǫǲǫǳǸǦǼǮȍǦ ǕǴǪ ǮǲǵǱǫǲǫǳǸǦǼǮȍǦ 

ǕǶǫǭǫǲǫǳǮ ǽǫǰǴǶǮ 
ǊǴǳǫǷǫǳ ǍǦǰǴǳ ǭǦ ǫǳǫǶǩǫǸǷǰǦ ǫǺǮǰǦǷǳǴǷǸ 
ǍǦǰǴǳ ǭǦ ȍǦǨǳǮ ǳǦǧǦǨǰǮ 

 
 
 
 

ǕǶǫǪǨǮǪǫǳǮ ǽǫǰǴǶǮ 

ǎǭǩǴǸǨǹǨǦȏǫ Ǯ ǪǴǳǫǷǹǨǦȏǫ ǳǦ ǷǱǫǪǳǮǸǫ ǵǴǪǭǦǰǴǳǷǰǮ ǦǰǸǮ ǴǪ ǍǦǰǴǳǴǸ ǭǦ ǫǳǫǶǩǫǸǷǰǦ 
ǫǺǮǰǦǷǳǴǷǸ: 
ǙǶǫǪǧǦ ǭǦ ǫǰǴ-ǪǮǭǦȍǳ ǳǦ ǵǶǴǮǭǨǴǪǮ ǵǴǨǶǭǦǳǮ ǷǴ ǫǳǫǶǩǮȍǦ, 
ǕǶǦǨǮǱǳǮǰ ǭǦ ǫǰǴǱǴǾǰǦ ǴǭǳǦǰǦ ǳǦ ǵǶǴǮǭǨǴǪǮ ǵǴǨǶǭǦǳǮ ǷǴ ǫǳǫǶǩǮȍǦ, 
ǕǶǦǨǮǱǳǮǰ ǭǦ ǫǳǫǶǩǫǸǷǰǮ ǰǦǶǦǰǸǫǶǮǷǸǮǰǮ ǳǦ ǭǩǶǦǪǮ Ǯ 
ǕǶǦǨǮǱǳǮǰ ǭǦ ǭǫǱǫǳǮ ǳǦǧǦǨǰǮ ǰǴȍ ȑǫ ǷǴǪǶǬǮ ǲǫǸǴǪǴǱǴǩǮȍǦ ǭǦ ǹǸǨǶǪǹǨǦȏǫ ǳǦ ǳǮǨǴǸǴ ǳǦ 
ǫǳǫǶǩǫǸǷǰǦ ǫǺǮǰǦǷǳǴǷǸ ǳǦ ǪǶǹǩǮ ǵǶǴǮǭǨǴǪǮ ǵǶǫǪǨǮǪǫǳǴ ǨǴ ǽǱǫǳ 13 ǴǪ ǍǦǰǴǳǴǸ ǭǦ ǋǋ 
ǔǶǩǦǳǮǭǮǶǦȏǫ ǳǦ ǷǵǫǼǮȍǦǱǮǭǮǶǦǳǮ ǴǧǹǰǮ ǭǦ ǪǴǩǴǨǴǶǳǮǸǫ ǴǶǩǦǳǮ ǳǦ ǴǨǦǦ ǸǫǲǦ 
ǖǦǭǨǮǨǦȏǫ ǳǦ ǲǴǪǫǱ ǳǦ ǸǫǻǳǮǽǰǮ ǷǵǫǼǮǺǮǰǦǼǮǮ ǭǦ ǰǹǵǹǨǦȏǫ ǳǦ ǴǪǶǫǪǫǳǮ ǵǶǴǮǭǨǴǪǮ 
ǵǴǨǶǭǦǳǮ ǷǴ ǫǳǫǶǩǮȍǦ ǴǪ ǴǵǾǸǦ ǹǵǴǸǶǫǧǦ ǰǴǮ ȑǫ ǨǰǱǹǽǹǨǦǦǸ ǭǫǱǫǳǮ Ǯ ǰǶǮǸǫǶǮǹǲǮ ǭǦ ǫǳǫǶǩǫǸǷǰǦ 
ǫǺǮǰǦǷǳǴǷǸ, ǷǴ ǾǸǴ ȑǫ Ƿǫ ǴǱǫǷǳǮ ǵǶǴǼǫǷǴǸ ǳǦ ǳǦǧǦǨǰǦ 

 
 
 
 
 
 

 

 

 
ǎǳǪǮǰǦǸǴǶǮ 

 ǈǶǫǪǳǴǷǸ ǳǦ 
ǮǳǪǮǰǦǸǴǶǴǸ 
ǨǴ ǵǴǷǱǫǪǳǦǸǦ 
ǮǭǨǫǾǸǦȍǳǦ ǩǴǪǮǳǦ 

 
ǎǳǪǮǰǦǸǮǨǳǦ ǸǶǦǫǰǸǴǶǮȍǦ 

 
ǜǫǱǳǦ ǨǶǫǪǳǴǷǸ ǳǦ 
ǮǳǪǮǰǦǸǴǶǴǸ 

2016-2018 ǩǴǪǮǳǦ 2020 ǩǴǪǮǳǦ 2025 ǩǴǪǮǳǦ 2030 ǩǴǪǮǳǦ 

ǓǦǵǶǫǪǴǰ 
ǇǶǴȍ ǳǦ ǰǹǵǫǳǮ ǹǶǫǪǮ 
(A++, A+, A) 

 

 

ǓǦǲǦǱǹǨǦȏǫ ǳǦ ǫǲǮǷǮǮǸǫ (Gg CO2-eq) 
2030 ǩǴǪǮǳǦ 2040 ǩǴǪǮǳǦ 2050 ǩǴǪǮǳǦ 

2.9 6.9 16.5 

 

ǊǶǹǩǴ 

ǍǦǾǸǫǪǦ ǳǦ ǺǮǳǦǱǳǦ 
ǫǳǫǶǩǮȍǦ (ktoe)  

1.4 3.2 7.7 

ǍǦǾǸǫǪǦ ǳǦ ǵǶǮǲǦǶǳǦ 
ǫǳǫǶǩǮȍǦ (ktoe)  

2.0 4.7 11.3 

 

 

 

ǚǮǳǦǳǷǮǮ 
ǇǹȓǫǸ 34 ǲǮǱǮǴǳǮ ǫǨǶǦ 

ǎǭǨǴǶ ǳǦ ǺǮǳǦǳǷǮǮ ǇǹȓǫǸǴǸ ǳǦ ǼǫǳǸǶǦǱǳǦǸǦ Ǯ ǱǴǰǦǱǳǦǸǦ ǨǱǦǷǸ 

 

 

 
ǗǹǧȍǫǰǸ ǾǸǴ ǨǶǾǮ ǮǲǵǱǫǲǫǳǸǦǼǮȍǦ 

ǒǮǳǮǷǸǫǶǷǸǨǴ ǭǦ ǫǰǴǳǴǲǮȍǦ, ǆǩǫǳǼǮȍǦ ǭǦ ǫǳǫǶǩǫǸǮǰǦ 
ǇǮǶǴ ǭǦ ȍǦǨǳǮ ǳǦǧǦǨǰǮ 
ǑǴǰǦǱǳǦ ǷǦǲǴǹǵǶǦǨǦ 

 

 ǓǦǪǱǫǬǫǳ ǷǹǧȍǫǰǸ ǒǮǳǮǷǸǫǶǷǸǨǴ ǭǦ ǫǰǴǳǴǲǮȍǦ, ǆǩǫǳǼǮȍǦ ǭǦ ǫǳǫǶǩǫǸǮǰǦ 



ǓǆǜǎǔǓǆǑǋǓ ǕǑǆǓ Ǎǆ 
ǐǑǎǒǆǘǗǐǎ ǕǖǔǒǋǓǎ 

98 

 

 

 

ʇʀʄ 23 ɿʛʦʣʝʤʝʥʘ ʫʧʦʪʨʝʙʘ ʥʘ ʩʠʩʪʝʤʠ ʟʘ ʮʝʥʪʨʘʣʥʦ ʛʨʝʝˁʝ 
 

ʇʀʄ 23 ɿʛʦʣʝʤʝʥʘ ʫʧʦʪʨʝʙʘ ʥʘ ʩʠʩʪʝʤʠ ʟʘ ʮʝʥʪʨʘʣʥʦ ʛʨʝʝˁʝ 

ɻʣʘʚʥʘ ʮʝʣ: ǓǦǲǦǱǹǨǦȏǫ ǳǦ ǱǴǰǦǱǳǴǸǴ ǭǦǩǦǪǹǨǦȏǫ ǳǦ ǨǴǭǪǹǻǴǸ, ǧǮǪǫȍȑǮ ǩǶǫǫȏǫǸǴ ǳǦ ǪǴǲǦȑǮǳǷǸǨǦǸǦ ǫ ǫǪǫǳ ǴǪ ǩǱǦǨǳǮǸǫ ǮǭǨǴǶǮ ǭǦ ǱǴǰǦǱǳǴ 
ǭǦǩǦǪǹǨǦȏǫ 
ʆʧʠʩ: ǍǩǴǱǫǲǫǳǴ ǰǴǶǮǷǸǫȏǫ ǳǦ ǵǴǷǸǴȍǳǮǸǫ ǷǮǷǸǫǲǮ ǭǦ ǼǫǳǸǶǦǱǳǴ ǩǶǫǫȏǫ ǵǶǫǰǹ ǷǵǶǴǨǫǪǹǨǦȏǫ ǳǦ ǮǳǺǴǶǲǦǸǮǨǳǮ ǰǦǲǵǦȏǮ ǭǦ ǵǶǮǰǱǹǽǹǨǦȏǫ ǳǦ 
ǳǴǨǮ ǵǴǸǶǴǾǹǨǦǽǮ, ǨǰǱǹǽǮǸǫǱǳǴ Ǯ ǴǳǮǫ ǰǴǮ ǨǴ ǲǮǳǦǸǴǸǴ ǧǮǱǫ ǮǷǰǱǹǽǫǳǮ ǴǪ ǷǮǷǸǫǲǴǸ. 

 

 

ǈǶǫǲǫǳǷǰǦ ǶǦǲǰǦ 

 

 ǘǮǵ 
 

 ǗǫǰǸǴǶ 

 

 ǉǦǷǴǨǮ 
 

 

 ǔǵǷǫǩ 

2030 ð 2050 ǩǴǪǮǳǦ 
ǘǫǻǳǮǽǰǮ, 
ǮǳǺǴǶǲǦǸǮǨǫǳ 

ǊǴǲǦȑǮǳǷǸǨǦ Ǯ 
ǰǴǲǫǶǼǮȍǦǱǫǳ ǷǫǰǸǴǶ 

CO2, CH4, N2O ǓǦǼǮǴǳǦǱǫǳ 

 
 

 

 
 
ǖǫǱǫǨǦǳǸǳǮ ǵǱǦǳǷǰǮ ǪǴǰǹǲǫǳǸǮ, 
ǭǦǰǴǳǷǰǮ Ǯ ǶǫǩǹǱǦǸǴǶǳǮ ǦǰǸǮ 

ǗǸǶǦǸǫǩǮȍǦ ǭǦ ǶǦǭǨǴȍ ǳǦ ǫǳǫǶǩǫǸǮǰǦǸǦ ǳǦ ǗǫǨǫǶǳǦ ǒǦǰǫǪǴǳǮȍǦ ǪǴ 2040 ǩǴǪǮǳǦ 
ǍǦǰǴǳ ǭǦ ǫǳǫǶǩǫǸǷǰǦ ǫǺǮǰǦǷǳǴǷǸ 
ǍǦǰǴǳ ǭǦ ǫǳǫǶǩǫǸǮǰǦ, ǍǦǰǴǳ ǭǦ ǹǶǧǦǳǮǷǸǮǽǰǴ ǵǱǦǳǮǶǦȏǫ, ǍǦǰǴǳ ǭǦ ǩǶǦǪǫȏǫ 
ǗǸǹǪǮȍǦ ǭǦ ǹǸǨǶǪǹǨǦȏǫ ǳǦ ǸǫǻǳǴǫǰǴǳǴǲǷǰǦ ǴǵǸǮǲǦǱǳǦ Ǯ ǫǰǴǱǴǾǰǮ ǴǪǶǬǱǮǨǦ ǷǸǶǹǰǸǹǶǦ ǳǦ ǩǶǫǫȏǫ 
Ǯ ǷǵǶǴǨǫǪǹǨǦȏǫ ǳǦ ǼǫǳǸǶǦǱǳǴ ǷǳǦǧǪǹǨǦȏǫ ǷǴ ǷǦǳǮǸǦǶǳǦ ǸǴǵǱǦ ǨǴǪǦ ǨǴ ǉǶǦǪ ǗǰǴǵȍǫ 
ǕǶǴǩǶǦǲǦ ǭǦ ǶǦǭǨǴȍ ǳǦ ǫǳǫǶǩǫǸǮǰǦǸǦ ǳǦ ǔǵǾǸǮǳǦǸǦ 

 

 ǒǫǸǴǪǴǱǴǩǮȍǦ 
 ǗǵǶǴǨǫǪǹǨǦȏǫ ǳǦ ǮǳǺǴǶǲǦǸǮǨǳǮ ǰǦǲǵǦȏǮ. ǒǴǪǫǱǮǶǦȏǫ ǴǪǴǭǪǴǱǦ ǳǦǩǴǶǫ Ǯ ǴǵǸǮǲǮǭǦǼǮȍǦ ǷǴ 

ǳǦȍǲǦǱǮ ǸǶǴǾǴǼǮ ǰǴǶǮǷǸǫȍȑǮ ǩǴ ǲǴǪǫǱǴǸ MARKAL. ǒǫǸǴǪǴǱǴǩǮȍǦ ǳǦ ǒǕǐǕ 

 

 

 
ǕǶǫǸǵǴǷǸǦǨǰǮ 

 ǎǳǺǴǶǲǦǸǮǨǳǮǸǫ ǰǦǲǵǦȏǮ ȑǫ ǵǶǮǪǴǳǫǷǦǸ ǭǦ ǲǦǰǷǮǲǦǱǳǴ ǮǷǰǴǶǮǷǸǹǨǦȏǫ ǳǦ ǵǴǷǸǴǫǽǰǦǸǦ ǲǶǫǬǦ, 
ǰǦǰǴ Ǯ ǭǦ ǮǭǩǶǦǪǧǦ ǳǦ ǳǴǨǦ ǲǶǫǬǦ, ǷǴ ǾǸǴ ȑǫ Ƿǫ ǭǩǴǱǫǲǮ ǵǴǸǶǴǾǹǨǦǽǰǦǸǦ ǳǦ ǸǴǵǱǮǳǷǰǦ ǫǳǫǶǩǮȍǦ ǭǦ 
ǳǦȍǲǦǱǰǹ 40%. 

 
 
 

 

 

ǗǸǦǸǹǷ ǳǦ ǮǲǵǱǫǲǫǳǸǦǼǮȍǦ ǕǴǪ ǮǲǵǱǫǲǫǳǸǦǼǮȍǦ 

 
 
ǕǶǫǭǫǲǫǳǮ ǽǫǰǴǶǮ 

ǎǭǶǦǧǴǸǫǳǮ ǷǸǹǪǮǮ ǭǦ ǦǳǦǱǮǭǦ ǳǦ ǷǮǷǸǫǲǴǸ ǭǦ ǼǫǳǸǶǦǱǳǴ ǩǶǫǫȏǫ Ǯ ǷǵǶǴǨǫǪǹǨǦȏǫ ǳǦ ǼǫǳǸǶǦǱǳǴ 
ǷǳǦǧǪǹǨǦȏǫ ǷǴ ǷǦǳǮǸǦǶǳǦ ǸǴǵǱǦ ǨǴǪǦ ǭǦ ǩǶǦǪ ǗǰǴǵȍǫ 
ǗǵǶǴǨǫǪǫǳǮ ǮǳǺǴǶǲǦǸǮǨǳǮ ǰǦǲǵǦȏǮ ǭǦ ǵǴǨǸǴǶǳǴ ǵǴǨǶǭǹǨǦȏǫ ǳǦ ǵǶǫǸǻǴǪǳǴ ǮǷǰǱǹǽǫǳǮǸǫ 
ǵǴǸǶǴǾǹǨǦǽǮ Ǯ ǵǶǮǨǱǫǰǹǨǦȏǫ ǳǴǨǮ ǵǴǸǶǴǾǹǨǦǽǮ 
ǓǦǲǦǱǫǳ ǊǊǈ ǴǪ 18% ǳǦ 5% 

 
 
ǕǶǫǪǨǮǪǫǳǮ ǽǫǰǴǶǮ 

ǕǶǴǪǴǱǬǹǨǦȏǫ ǳǦ ǷǵǶǴǨǫǪǹǨǦȏǫǸǴ ǳǦ ǮǳǺǴǶǲǦǸǮǨǳǮǸǫ ǰǦǲǵǦȏǮ 
ǕǶǴǾǮǶǹǨǦȏǫ ǳǦ ǲǶǫǬǦǸǦ ǭǦ ǪǮǷǸǶǮǧǹǼǮȍǦ ǳǦ ǸǴǵǱǮǳǷǰǦ ǫǳǫǶǩǮȍǦ ǨǴ ǗǰǴǵȍǫ 
ǖǦǭǨǴȍ ǳǦ ǘǴǵǱǮǺǮǰǦǼǮȍǦ ǨǴ ǴǵǾǸǮǳǦ ǇǮǸǴǱǦ 
ǎǭǶǦǧǴǸǰǦ ǳǦ ǷǸǹǪǮȍǦ ǭǦ ǨǴǨǫǪǹǨǦȏǫ ǳǦ ǲǦǱǮ ǰǴǩǫǳǫǶǦǸǮǨǳǮ ǨǮǷǴǰǴǫǺǮǰǦǷǳǮ ǵǴǷǸǶǴȍǰǮ ǨǴ ǪǶǹǩǮ 
ǩǶǦǪǴǨǮ (ǵǶǫǪ Ƿǫ ǘǫǸǴǨǴ, ǐǹǲǦǳǴǨǴ Ǯ ǉǴǷǸǮǨǦǶ ǷǵǴǶǫǪ ǳǦǷǴǰǮǸǫ ǴǪ ǆǳǫǰǷǴǸ) 

 
 
 
 
 
 
 

 

 

 
ǎǳǪǮǰǦǸǴǶǮ 

ǈǶǫǪǳǴǷǸ ǳǦ 
ǮǳǪǮǰǦǸǴǶǴǸ ǨǴ 
ǵǴǷǱǫǪǳǦǸǦ ǮǭǨǫǾǸǦȍǳǦ 
ǩǴǪǮǳǦ 

 
ǎǳǪǮǰǦǸǮǨǳǦ ǸǶǦǫǰǸǴǶǮȍǦ 

 
ǜǫǱǳǦ ǨǶǫǪǳǴǷǸ ǳǦ 
ǮǳǪǮǰǦǸǴǶǴǸ 

2016-2018 ǩǴǪǮǳǦ 2020 ǩǴǪǮǳǦ 2025 ǩǴǪǮǳǦ 2030 ǩǴǪǮǳǦ 

ǓǦǵǶǫǪǴǰ 
ǇǶǴȍ ǳǦ ǳǴǨǮ 
ǵǴǸǶǴǾǹǨǦǽǮ 

 

ǓǦǲǦǱǹǨǦȏǫ ǳǦ ǫǲǮǷǮǮǸǫ 
(Gg CO2-eq) 

2030 ǩǴǪǮǳǦ 2040 ǩǴǪǮǳǦ 2050 ǩǴǪǮǳǦ 

4.14 16.76 24.81 

 
 

ǊǶǹǩǴ 

ǍǦǾǸǫǪǦ ǳǦ 
ǺǮǳǦǱǳǦ 
ǫǳǫǶǩǮȍǦ (ktoe)  

 
3.3 

 
13.5 

 
20.0 

ǍǦǾǸǫǪǦ ǳǦ 
ǵǶǮǲǦǶǳǦ 
ǫǳǫǶǩǮȍǦ (ktoe)  

 
4.8 

 
19.3 

 
28.5 

 

 

 ǇǹȓǫǸ 20 ǲǮǱǮǴǳǮ ǫǨǶǦ 

ǚǮǳǦǳǷǮǮ ǎǭǨǴǶ ǳǦ 
ǺǮǳǦǳǷǮǮ 

ǕǶǮǨǦǸǫǳ ǷǫǰǸǴǶ, ǺǴǳǪ ǭǦ ǋǋ, ǷǸǮǲǹǱǦǼǮǮ ǴǪ ǧǹȓǫǸǴǸ ǳǦ ǼǫǳǸǶǦǱǳǦǸǦ Ǯ ǱǴǰǦǱǳǦǸǦ ǨǱǦǷǸ 

 
 

 

 
 
ǗǹǧȍǫǰǸ ǾǸǴ ǨǶǾǮ ǮǲǵǱǫǲǫǳǸǦǼǮȍǦ 

ǒǮǳǮǷǸǫǶǷǸǨǴ ǭǦ ǫǰǴǳǴǲǮȍǦ, ǆǩǫǳǼǮȍǦ ǭǦ ǫǳǫǶǩǫǸǮǰǦ 
ǇǦǱǰǦǳ ǫǳǫǶȓǮ ǊǴǴǫǱ ǗǰǴǵȍǫ 
ǆǊ ǋǗǒ ǗǰǴǵȍǫ ǗǫǨǫǶ 
ăǋǳǫǶǩǫǸǮǰǦò ð ǗǰǴǵȍǫ, ǵǴǪǶǹǬǳǮǼǦ ǳǦ ǆǊ ǋǱǫǰǸǶǦǳǮ ǳǦ ǒǦǰǫǪǴǳǮȍǦ (ǆǊ ǋǗǒ) 
ǕǶǮǨǦǸǳǮ ǮǳǨǫǷǸǮǸǴǶǮ 

 

 ǓǦǪǱǫǬǫǳ ǷǹǧȍǫǰǸ 
ǖǫǩǹǱǦǸǴǶǳǦǸǦ ǰǴǲǮǷǮȍǦ ǭǦ ǫǳǫǶǩǫǸǮǰǦ 
ǒǮǳǮǷǸǫǶǷǸǨǴ ǭǦ ǫǰǴǳǴǲǮȍǦ, ǆǩǫǳǼǮȍǦ ǭǦ ǫǳǫǶǩǫǸǮǰǦ 

 

 
ǓǫǰǴǮ ǴǪ ǲǫǶǰǮǸǫ ǭǦ ǫǳǫǶǩǫǸǷǰǦ ǫǺǮǰǦǷǳǴǷǸ Ƿǫ ǮǸǳǮ Ǯ ǧǦǶǦǦǸ ǮǲǵǱǫǲǫǳǸǦǼǮȍǦ ǳǦ ǰǶǦǸǴǰ ǶǴǰ ǧǮǪǫȍȑǮ Ƿǫ ǴǽǫǰǹǨǦ ǪǦ 

ǪǴǳǫǷǦǸ ǵǶǮǪǴǧǮǨǰǮ ǨǴ ǰǶǦǸǴǰ ǨǶǫǲǫǳǷǰǮ ǶǴǰ. ǒǫȈǹ ǴǨǮǫ ǲǫǶǰǮ Ƿǫ ǵǴǷǸǫǵǫǳǴ ǮǷǰǱǹǽǹǨǦȏǫ ǳǦ ǮǳǰǦǳǪǫǷǼǫǳǸǳǮǸǫ ǷǨǫ- 

ǸǮǱǰǮ Ǯ ǵǴǪǴǧǶǹǨǦȏǫ ǳǦ ǹǱǮǽǳǴǸǴ ǴǷǨǫǸǱǹǨǦȏǫ ǳǦ ǴǵǾǸǮǳǮǸǫ 



ǓǆǜǎǔǓǆǑǋǓ ǕǑǆǓ Ǎǆ 
ǐǑǎǒǆǘǗǐǎ ǕǖǔǒǋǓǎ 

99 

 

 

ʀʥʜʫʩʪʨʠʿʘ 

 
ǊǫȍǷǸǨǮȍǦǸǦ ǭǦ ǹǧǱǦǬǹǨǦȏǫ ǪǫǺǮǳǮǶǦǳǮ ǭǦ ǮǳǪǹǷǸǶǮǷǰǮǴǸ ǵǴǸǷǫǰǸǴǶ ǮǲǦǦǸ ǭǦ ǼǫǱ ǪǦ ǵǴǷǸǮǩǳǦǸ ǳǦǲǦǱǹǨǦȏǫ ǳǦ ǫǲǮǷǮ- 

ǮǸǫ ǳǦ ǷǸǦǰǱǫǳǮǽǰǮ ǩǦǷǴǨǮ ǴǪ 298,6 Gg CO2-eq ʜʦ 2030 ǩǴǪǮǳǦ Ǯ ǴǪ 1.458 Gg CO2-eq ʜʦ 2050 ʛʦʜʠʥʘ. 

ǗǵǴǶǫǪ ǲǫǸǴǪǴǱǴǩǮȍǦǸǦ ǳǦ ǒǕǐǕ, ǨǦǬǳǴ ǫ ǪǦ Ƿǫ ǷǵǴǲǫǳǫ ǪǫǰǦ ǷǫǰǸǴǶǴǸ ǋǳǫǶǩǫǸǮǰǦ ǩǮ ǴǵǺǦȑǦ ǷǮǸǫ ǵǴǸǷǫǰǸǴǶǮ ǰǴǮ ǮǲǦ- 

ǦǸ ǵǴǸǶǴǾǹǨǦǽǰǦ ǳǦ ǫǳǫǶǩǮȍǦ, ǴǪǳǴǷǳǴ ǨǴ ǷǫǰǸǴǶǴǸ ǋǳǫǶǩǫǸǮǰǦ Ƿǫ ǵǶǮȍǦǨǫǳǮ ǫǲǮǷǮǮǸǫ ǴǪ ǵǴǸǶǴǾǹǨǦǽǰǦǸǦ ǳǦ ǩǴǶǮǨǴ. 

ǝǫǷǸǴ Ƿǫ ǷǱǹǽǹǨǦ ǵǴǸǷǫǰǸǴǶǴǸ ǎǳǪǹǷǸǶǮȍǦ (ǵǶǴǮǭǨǴǪǷǸǨǴ, ǮǳǪǹǷǸǶǮȍǦ Ǯ ǩǶǦǪǫǬǳǮǾǸǨǴ) ǪǦ Ƿǫ ǵǴǮǷǸǴǨǫǸǹǨǦ ǷǴ ǷǫǰǸǴǶǴǸ 

IPPU. ǗǫǰǸǴǶǴǸ IPPU ǨǰǱǹǽǹǨǦ ǫǲǮǷǮǮ ǰǴǮ Ƿǫ ǶǫǭǹǱǸǦǸ ǳǦ ǴǪǶǫǪǫǳǮ ǮǳǪǹǷǸǶǮǷǰǮ ǵǶǴǼǫǷǮ, ǪǴǪǫǰǦ ǵǴǸǷǫǰǸǴǶǴǸ ǎǳǪǹǷ- 

ǸǶǮȍǦ ǨǴ ǷǫǰǸǴǶǴǸ ǋǳǫǶǩǫǸǮǰǦ ǩǮ ǨǰǱǹǽǹǨǦ ǫǲǮǷǮǮǸǫ ǴǪ ǵǴǸǶǴǾǹǨǦǽǰǦǸǦ ǳǦ ǩǴǶǮǨǴ ǨǴ ǮǳǪǹǷǸǶǮȍǦǸǦ. 

ǎǪǫǳǸǮǺǮǰǹǨǦǳǮǸǫ ǦǰǸǮǨǳǴǷǸǮ ǭǦ ǹǧǱǦǬǹǨǦȏǫ ǨǰǱǹǽǹǨǦǦǸ ǾǮǶǴǰ ǴǵǷǫǩ ǳǦ ǸǫǻǳǴǱǴǩǮǮ ǭǦ ǫǳǫǶǩǫǸǷǰǦ ǫǺǮǰǦǷǳǴǷǸ ǰǴǮ 

Ƿǫ ǺǴǰǹǷǮǶǦǦǸ ǳǦ ǵǴǪǴǧǶǹǨǦȏǫ ǳǦ ǮǳǪǹǷǸǶǮǷǰǮǸǫ ǵǶǴǼǫǷǮ. ǔǨǮǫ ǲǫǶǰǮ ǭǦ ǹǧǱǦǬǹǨǦȏǫ ǨǰǱǹǽǹǨǦǦǸ: 

 

ʇʀʄ 24 ʋʧʨʘʚʫʚʘˁʝ ʩʦ ʝʥʝʨʛʠʿʘ ʚʦ ʧʨʦʠʟʚʦʜʩʪʚʝʥʠʪʝ ʠʥʜʫʩʪʨʠʠ 
 

ʇʀʄ 24 ʋʧʨʘʚʫʚʘˁʝ ʩʦ ʝʥʝʨʛʠʿʘ ʚʦ ʧʨʦʠʟʚʦʜʩʪʚʝʥʠʪʝ ʠʥʜʫʩʪʨʠʠ 

ɻʣʘʚʥʘ ʮʝʣ: ǋǺǮǰǦǷǳǴ ǹǵǶǦǨǹǨǦȏǫ ǷǴ ǵǶǴǮǭǨǴǪǳǮǸǫ ǵǶǴǼǫǷǮ ǨǴ ǮǳǪǹǷǸǶǮȍǦǸǦ ǷǴ ǼǫǱ ǪǦ Ƿǫ ǭǩǴǱǫǲǮ ǵǶǴǮǭǨǴǪǷǸǨǴǸǴ ǰǴǶǮǷǸǫȍȑǮ ǮǷǸǦ 
ǵǴǸǶǴǾǹǨǦǽǰǦ ǳǦ ǫǳǫǶǩǮȍǦ. 
ʆʧʠʩ: ǔǨǦǦ ǲǫǶǰǦ ǵǶǫǪǨǮǪǹǨǦ ǷǵǶǴǨǫǪǹǨǦȏǫ ǳǦ ǭǦǪǴǱǬǮǸǫǱǳǮ ǫǳǫǶǩǫǸǷǰǮ ǰǴǳǸǶǴǱǮ ǳǦ ǩǴǱǫǲǮǸǫ ǰǴǲǵǦǳǮǮ Ǯ ǮǲǵǱǫǲǫǳǸǦǼǮȍǦ ǳǦ ǷǸǦǳǪǦǶǪǴǸ 
ISO 50001, ǰǦǰǴ Ǯ ǳǦǵǶǫǪǳǴ ǲǫǶǫȏǫ Ǯ ǨǴǨǫǪǹǨǦȏǫ ǳǴǨǮ ǎǘ ǸǫǻǳǴǱǴǩǮǮ. ǔǨǦ ȑǫ ǴǨǴǭǲǴǬǮ ǷǵǶǫǽǹǨǦȏǫ ǳǦ ǪǫǺǫǰǸǮ, ǵǴǪǴǧǶǦ ǰǴǳǸǶǴǱǦ ǳǦ 
ǵǶǴǼǫǷǴǸ Ǯ ǵǴǧǶǭǴ ǨǶǫǲǫ ǳǦ ǴǪǩǴǨǴǶ ǨǴ ǵǶǴǮǭǨǴǪǷǸǨǴǸǴ ǰǴǶǮǷǸǫȍȑǮ ǳǦǵǶǫǪǳǦ ǦǳǦǱǮǭǦ ǳǦ ǵǴǪǦǸǴǼǮ Ǯ ǵǶǫǪǨǮǪǱǮǨǮ ǸǫǻǳǴǱǴǩǮǮ. 

 

 

ǈǶǫǲǫǳǷǰǦ ǶǦǲǰǦ 

 

 ǘǮǵ 
 

 ǗǫǰǸǴǶ 

 

 ǉǦǷǴǨǮ 
 

 

 ǔǵǷǫǩ 

2030 ð 2050 ǩǴǪǮǳǦ 
ǖǫǩǹǱǦǸǴǶǫǳ, 
ǸǫǻǳǮǽǰǮ 

ǎǳǪǹǷǸǶǮȍǦ CO2, CH4, N2O ǓǦǼǮǴǳǦǱǫǳ 

 

 
ǖǫǱǫǨǦǳǸǳǮ ǵǱǦǳǷǰǮ ǪǴǰǹǲǫǳǸǮ, 
ǭǦǰǴǳǷǰǮ Ǯ ǶǫǩǹǱǦǸǴǶǳǮ ǦǰǸǮ 

ǗǸǶǦǸǫǩǮȍǦ ǭǦ ǶǦǭǨǴȍ ǳǦ ǫǳǫǶǩǫǸǮǰǦǸǦ ǳǦ ǖǫǵǹǧǱǮǰǦ ǒǦǰǫǪǴǳǮȍǦ ǪǴ 2040 ǩǴǪǮǳǦ 
ǍǦǰǴǳ ǭǦ ǫǳǫǶǩǫǸǷǰǦ ǫǺǮǰǦǷǳǴǷǸ 

 

 ǒǫǸǴǪǴǱǴǩǮȍǦ 
ǗǵǶǴǨǫǪǹǨǦȏǫ ǳǦ ǮǳǺǴǶǲǦǸǮǨǳǮ ǰǦǲǵǦȏǮ. ǒǴǪǫǱǮǶǦȏǫ ǴǪǴǭǪǴǱǦ ǳǦǩǴǶǫ Ǯ ǴǵǸǮǲǮǭǦǼǮȍǦ ǷǴ 
ǳǦȍǲǦǱǮ ǸǶǴǾǴǼǮ ǰǴǶǮǷǸǫȍȑǮ ǩǴ ǲǴǪǫǱǴǸ MARKAL. ǒǫǸǴǪǴǱǴǩǮȍǦ ǳǦ ǒǕǐǕ 

 

 ǕǶǫǸǵǴǷǸǦǨǰǮ 
ǕǴǪǴǧǶǹǨǦȏǫ ǳǦ ǫǺǮǰǦǷǳǴǷǸǦ ǳǦ ǷǮǷǸǫǲǮǸǫ ǨǴ ǵǶǫǶǦǧǴǸǹǨǦǽǰǮǸǫ ǮǳǪǹǷǸǶǮǮ ǷǴ ǩǴǪǮǾǳǦ ǷǸǦǵǰǦ ǴǪ 
0,15%. 

 
 
 
 

 

 

ǗǸǦǸǹǷ ǳǦ ǮǲǵǱǫǲǫǳǸǦǼǮȍǦ ǕǴǪ ǮǲǵǱǫǲǫǳǸǦǼǮȍǦ 

 
 

 
ǕǶǫǭǫǲǫǳǮ ǽǫǰǴǶǮ 

ǍǦǨǶǾǫǳǦ ǵǶǴǲǴǼǮȍǦǸǦ ǳǦ ISO 50001 ǷǸǦǳǪǦǶǪǮǸǫ 
ǔǶǩǦǳǮǭǮǶǦǳǦ ǴǧǹǰǦ ǭǦ ǮǲǵǱǫǲǫǳǸǦǼǮȍǦ ǳǦ ǫǳǫǶǩǫǸǷǰǮ ǲǫǳǦȓǲǫǳǸ ǨǴ ǮǳǪǹǷǸǶǮȍǦǸǦ 
ǎǭǪǦǪǫǳǮ ǵǴǸǨǶǪǮ ǭǦ ǫǳǫǶǩǫǸǷǰǮ ǶǫǨǮǭǴǶǮ 
ǕǶǴǫǰǸǴǸ ǳǦ ǙǗǆǎǊ ǭǦ ǫǳǫǶǩǫǸǷǰǮ ǲǫǳǦȓǲǫǳǸ ǨǴ ǮǳǪǹǷǸǶǮȍǦǸǦ ǶǫǦǱǮǭǮǶǦǳ ǨǴ 17 ǰǴǲǵǦǳǮǮ 
ǕǶǴǫǰǸǴǸ ǳǦ UNIDO/GEF ǨǴ ǰǴȍ ǫǪǳǦ ǴǪ ǦǰǸǮǨǳǴǷǸǮǸǫ ǫ ǕǶǴǩǶǦǲǦ ǭǦ ǹǵǶǦǨǹǨǦȏǫ ǷǴ ǫǳǫǶǩǮȍǦ ǨǴ 
ǮǳǪǹǷǸǶǮǷǰǮ ǰǴǲǵǦǳǮǮ ǷǵǴǶǫǪ ǷǸǦǳǪǦǶǪǴǸ ISO 50001 Ǯ ǲǫǸǴǪǴǱǴǩǮȍǦǸǦ ǳǦ UNIDO. ǕǴǷǸǮǩǳǦǸǮ 
ǵǶǨǮǽǳǮ ǶǫǭǹǱǸǦǸǮ ǨǴ 12 ǰǴǲǵǦǳǮǮ Ǯ ǪǴǵǴǱǳǮǸǫǱǳǴ ǕǶǴǩǶǦǲǦ ǭǦ ǶǫǵǱǮǰǦǼǮȍǦ ǳǦ ǷǮǷǸǫǲǮǸǫ ǭǦ 
ǹǵǶǦǨǹǨǦȏǫ ǷǴ ǫǳǫǶǩǮȍǦ ǶǫǦǱǮǭǮǶǦǳǦ ǨǴ 5 ǰǴǲǵǦǳǮǮ. 

 
 
ǕǶǫǪǨǮǪǫǳǮ ǽǫǰǴǶǮ 

ǕǶǴǪǴǱǬǹǨǦȏǫ ǳǦ ǮǲǵǱǫǲǫǳǸǦǼǮȍǦǸǦ ǳǦ ISO 50001 ǷǸǦǳǪǦǶǪǴǸ ǨǴ ǵǴǨǫȑǫ ǮǳǪǹǷǸǶǮǷǰǮ ǰǴǲǵǦǳǮǮ 
(ǵǶǫǶǦǧǴǸǹǨǦǽǰǮ ǮǳǪǹǷǸǶǮǮ). 
ǕǴǪǩǴǸǨǹǨǦȏǫ Ǯ ǪǴǳǫǷǹǨǦȏǫ ǳǦ ǕǶǦǨǮǱǳǮǰ ǭǦ ǫǳǫǶǩǫǸǷǰǦ ǰǴǳǸǶǴǱǦ ǨǴ ǩǴǱǫǲǮǸǫ ǰǴǲǵǦǳǮǮ ǨǶǭ 
ǴǷǳǴǨǦ Ǯ ǷǴ ǷǴǪǶǬǮǳǦ ǵǶǴǵǮǾǦǳǦ ǨǴ ǽǱǫǳ 16 ǴǪ ǍǦǰǴǳǴǸ ǭǦ ǋǋ. 
ǗǵǶǴǨǫǪǹǨǦȏǫ ǳǦ ǭǦǪǴǱǬǮǸǫǱǳǮ ǫǳǫǶǩǫǸǷǰǮ ǰǴǳǸǶǴǱǮ. 

 
 
 
 

 

 

 
ǎǳǪǮǰǦǸǴǶǮ 

ǈǶǫǪǳǴǷǸ ǳǦ ǮǳǪǮǰǦǸǴǶǴǸ ǨǴ ǵǴǷǱǫǪǳǦǸǦ ǮǭǨǫǾǸǦȍǳǦ ǩǴǪǮǳǦ 
ǜǫǱǳǦ ǨǶǫǪǳǴǷǸ ǳǦ 
ǮǳǪǮǰǦǸǴǶǴǸ 

2016-2018 ǩǴǪǮǳǦ 2030 ǩǴǪǮǳǦ 

ǓǦǵǶǫǪǴǰ  

ǓǦǲǦǱǹǨǦȏǫ ǳǦ ǫǲǮǷǮǮǸǫ 
(Gg CO2-eq) 

2030 ǩǴǪǮǳǦ 2040 ǩǴǪǮǳǦ 2050 ǩǴǪǮǳǦ 

28.4 35.6 50,8 

 

 
ǊǶǹǩǴ 

ǍǦǾǸǫǪǦ ǳǦ ǺǮǳǦǱǳǦ 
ǫǳǫǶǩǮȍǦ (ktoe)  

7.3 9.2 13.1 

ǍǦǾǸǫǪǦ ǳǦ 
ǵǶǮǲǦǶǳǦ ǫǳǫǶǩǮȍǦ 
(ktoe)  

 
9.6 

 
12.0 

 
17.2 

 

 

 

ǚǮǳǦǳǷǮǮ 
ǇǹȓǫǸ ǍǦǳǫǲǦǶǱǮǨǴ (ǮǲǵǱǫǲǫǳǸǦǼǮȍǦǸǦ ǳǦ ISO 500001 ǫ 0,15 ǲǮǱ. ǫǨǶǦ/ǩǴǱǫǲǦ ǰǴǲǵǦǳǮȍǦ*) 

ǎǭǨǴǶ ǳǦ ǺǮǳǦǳǷǮǮ ǕǶǮǨǦǸǫǳ ǷǫǰǸǴǶ, ǪǴǳǦǸǴǶǮ ǵǶǫǰǹ ǰǴǲǫǶǼǮȍǦǱǳǮ ǋǋ ǭǦǫǲǮ 
 

 ǗǹǧȍǫǰǸ ǾǸǴ ǨǶǾǮ ǮǲǵǱǫǲǫǳǸǦǼǮȍǦ 
ǒǮǳǮǷǸǫǶǷǸǨǴ ǭǦ ǫǰǴǳǴǲǮȍǦ, ǆǩǫǳǼǮȍǦ ǭǦ ǫǳǫǶǩǫǸǮǰǦ 
ǕǶǮǨǦǸǳǮ ǰǴǲǵǦǳǮǮ 

 

 ǓǦǪǱǫǬǫǳ ǷǹǧȍǫǰǸ 
ǖǫǩǹǱǦǸǴǶǳǦǸǦ ǰǴǲǮǷǮȍǦ ǭǦ ǫǳǫǶǩǫǸǮǰǦ 
ǒǮǳǮǷǸǫǶǷǸǨǴ ǭǦ ǫǰǴǳǴǲǮȍǦ, ǆǩǫǳǼǮȍǦ ǭǦ ǫǳǫǶǩǫǸǮǰǦ 

* ǗǸǹǪǮȍǦ ǭǦ ǷǫǰǸǴǶǴǸ ǮǳǪǹǷǸǶǮȍǦ - ǆǳǦǱǮǭǦ ǳǦ ǵǴǱǮǸǮǰǮ Ǯ ǲǫǶǰǮ ǭǦ ǹǧǱǦǬǹǨǦȏǫ (SUTIND), 2020 ǩǴǪǮǳǦ, ǒǆǓǙ 



ǓǆǜǎǔǓǆǑǋǓ ǕǑǆǓ Ǎǆ 
ǐǑǎǒǆǘǗǐǎ ǕǖǔǒǋǓǎ 

100 

 

 

 

ʇʀʄ 25 ɺʦʚʝʜʫʚʘˁʝ ʥʘ ʝʬʠʢʘʩʥʠ ʝʣʝʢʪʨʠʯʥʠ ʤʦʪʦʨʠ 
 

ʇʀʄ 25 ɺʦʚʝʜʫʚʘˁʝ ʥʘ ʝʬʠʢʘʩʥʠ ʝʣʝʢʪʨʠʯʥʠ ʤʦʪʦʨʠ 

ɻʣʘʚʥʘ ʮʝʣ: ǍǩǴǱǫǲǹǨǦȏǫ ǳǦ ǰǴǳǰǹǶǫǳǸǳǴǷǸǦ ǳǦ ǮǳǪǹǷǸǶǮǷǰǮǸǫ ǵǶǴǮǭǨǴǪǮ ǵǶǫǰǹ ǵǴǪǴǧǶǹǨǦȏǫ ǳǦ ǫǺǮǰǦǷǳǴǷǸǦ ǨǴ ǵǶǴǮǭǨǴǪǳǮǴǸ ǵǶǴǼǫǷ Ǯ 
ǳǦǲǦǱǹǨǦȏǫ ǳǦ ǶǫǷǹǶǷǮǸǫ. 
ʆʧʠʩ: ǋǱǫǰǸǶǮǽǳǮǸǫ ǲǴǸǴǶǮ Ƿǫ ǴǪǩǴǨǴǶǳǮ ǭǦ ǨǮǷǴǰ ǹǪǫǱ ǨǴ ǨǰǹǵǳǦǸǦ ǵǴǸǶǴǾǹǨǦǽǰǦ ǳǦ ǫǱǫǰǸǶǮǽǳǦ ǫǳǫǶǩǮȍǦ ǨǴ ǮǳǪǹǷǸǶǮǮǸǫ. ǔǨǦǦ ǲǫǶǰǦ 
ǵǶǫǪǨǮǪǹǨǦ ǭǦǲǫǳǦ ǳǦ ǭǦǷǸǦǶǫǳǮǸǫ ǲǦǾǮǳǮ ǾǸǴ Ƿǫ ǰǴǶǮǷǸǦǸ ǨǴ ǲǴǲǫǳǸǴǨ, ǷǴ ǳǴǨǮ ǵǴǫǺǮǰǦǷǳǮ ǲǴǸǴǶǮ 

 

 
ǈǶǫǲǫǳǷǰǦ ǶǦǲǰǦ 

 

 ǘǮǵ 
 

 ǗǫǰǸǴǶ 
 

 

 ǉǦǷǴǨǮ 
 

 

 ǔǵǷǫǩ 

2030 ð 2050 ǩǴǪǮǳǦ ǘǫǻǳǮǽǰǮ ǎǳǪǹǷǸǶǮȍǦ CO2, CH4, N2O ǓǦǼǮǴǳǦǱǫǳ 
 

 
ǖǫǱǫǨǦǳǸǳǮ ǵǱǦǳǷǰǮ ǪǴǰǹǲǫǳǸǮ, 
ǭǦǰǴǳǷǰǮ Ǯ ǶǫǩǹǱǦǸǴǶǳǮ ǦǰǸǮ 

ǗǸǶǦǸǫǩǮȍǦ ǭǦ ǶǦǭǨǴȍ ǳǦ ǫǳǫǶǩǫǸǮǰǦǸǦ ǳǦ ǖǫǵǹǧǱǮǰǦ ǒǦǰǫǪǴǳǮȍǦ ǪǴ 2040 ǩǴǪǮǳǦ 
ǍǦǰǴǳ ǭǦ ǫǳǫǶǩǫǸǷǰǦ ǫǺǮǰǦǷǳǴǷǸ 

 

 ǒǫǸǴǪǴǱǴǩǮȍǦ 
 ǗǵǶǴǨǫǪǹǨǦȏǫ ǳǦ ǮǳǺǴǶǲǦǸǮǨǳǮ ǰǦǲǵǦȏǮ. ǒǴǪǫǱǮǶǦȏǫ ǴǪǴǭǪǴǱǦ ǳǦǩǴǶǫ Ǯ ǴǵǸǮǲǮǭǦǼǮȍǦ ǷǴ 

ǳǦȍǲǦǱǮ ǸǶǴǾǴǼǮ ǰǴǶǮǷǸǫȍȑǮ ǩǴ ǲǴǪǫǱǴǸ MARKAL. ǒǫǸǴǪǴǱǴǩǮȍǦ ǳǦ ǒǕǐǕ 
 

 ǕǶǫǸǵǴǷǸǦǨǰǮ 
 

ǕǶǫǪǨǮǪǫǳǴ ǫ ǹǽǫǷǸǨǴǸǴ ǳǦ ǫǺǮǰǦǷǳǮǸǫ ǫǱǫǰǸǶǴǲǴǸǴǶǮ ǪǴ 2040 ǩǴǪǮǳǦ ǪǦ ǧǮǪǫ 60%. 

 
 

 

ǗǸǦǸǹǷ ǳǦ ǮǲǵǱǫǲǫǳǸǦǼǮȍǦ ǕǴǪ ǮǲǵǱǫǲǫǳǸǦǼǮȍǦ 

ǕǶǫǭǫǲǫǳǮ ǽǫǰǴǶǮ ǕǴǷǸǦǨǫǳǮ ǳǴǨǮ ǫǺǮǰǦǷǳǮ ǫǱǫǰǸǶǴǲǴǸǴǶǮ ǨǴ ǩǴǱǫǲ ǧǶǴȍ ǰǴǲǵǦǳǮǮ 

ǕǶǫǪǨǮǪǫǳǮ ǽǫǰǴǶǮ 
ǍǦǲǫǳǦ ǳǦ ǵǴǷǸǴȍǳǮǸǫ ǫǱǫǰǸǶǴǲǴǸǴǶǮ ǴǪ ǵǶǴǮǭǨǴǪǳǮǸǫ ǵǶǴǼǫǷǮ 
ǨǴ ǮǳǪǹǷǸǶǮǷǰǮǸǫ ǰǦǵǦǼǮǸǫǸǮ ǨǴ ǒǦǰǫǪǴǳǮȍǦ ǷǴ ǵǴǫǺǮǰǦǷǳǮ ǫǱǫǰǸǶǴǲǴǸǴǶǮ 

 
 
 
 
 
 

 

 

 
ǎǳǪǮǰǦǸǴǶǮ 

ǈǶǫǪǳǴǷǸ ǳǦ 
ǮǳǪǮǰǦǸǴǶǴǸ 
ǨǴ ǵǴǷǱǫǪǳǦǸǦ 
ǮǭǨǫǾǸǦȍǳǦ ǩǴǪǮǳǦ 

 
ǎǳǪǮǰǦǸǮǨǳǦ ǸǶǦǫǰǸǴǶǮȍǦ 

 
ǜǫǱǳǦ ǨǶǫǪǳǴǷǸ ǳǦ 
ǮǳǪǮǰǦǸǴǶǴǸ 

2016-2018 ǩǴǪǮǳǦ 2020 ǩǴǪǮǳǦ 2025 ǩǴǪǮǳǦ 2030 ǩǴǪǮǳǦ 

ǓǦǵǶǫǪǴǰ  

ǓǦǲǦǱǹǨǦȏǫ ǳǦ ǫǲǮǷǮǮǸǫ 
(Gg CO2-eq) 

2030 ǩǴǪǮǳǦ 2040 ǩǴǪǮǳǦ 2050 ǩǴǪǮǳǦ 

32.98 50.86 102.67 

 

ǊǶǹǩǴ 

ǍǦǾǸǫǪǦ ǳǦ ǺǮǳǦǱǳǦ 
ǫǳǫǶǩǮȍǦ (ktoe)  

8.8 13.6 27.5 

ǍǦǾǸǫǪǦ ǳǦ ǵǶǮǲǦǶǳǦ 
ǫǳǫǶǩǮȍǦ (ktoe)  

12.6 19.4 39.2 

 

 

 

ǚǮǳǦǳǷǮǮ 
ǇǹȓǫǸ 172.0 ǲǮǱǮǴǳǮ ǫǨǶǦ 

ǎǭǨǴǶ ǳǦ ǺǮǳǦǳǷǮǮ ǕǶǮǨǦǸǫǳ ǷǫǰǸǴǶ, ǪǴǳǦǸǴǶǮ ǵǶǫǰǹ ǰǴǲǫǶǼǮȍǦǱǳǮ ǋǋ ǭǦǫǲǮ 
 

 ǗǹǧȍǫǰǸ ǾǸǴ ǨǶǾǮ ǮǲǵǱǫǲǫǳǸǦǼǮȍǦ 
ǒǮǳǮǷǸǫǶǷǸǨǴ ǭǦ ǫǰǴǳǴǲǮȍǦ, ǆǩǫǳǼǮȍǦ ǭǦ ǫǳǫǶǩǫǸǮǰǦ 
ǕǶǮǨǦǸǳǮ ǰǴǲǵǦǳǮǮ 

 

 ǓǦǪǱǫǬǫǳ ǷǹǧȍǫǰǸ 
 ǖǫǩǹǱǦǸǴǶǳǦǸǦ ǰǴǲǮǷǮȍǦ ǭǦ ǫǳǫǶǩǫǸǮǰǦ 

ǒǮǳǮǷǸǫǶǷǸǨǴ ǭǦ ǫǰǴǳǴǲǮȍǦ, ǆǩǫǳǼǮȍǦ ǭǦ ǫǳǫǶǩǫǸǮǰǦ 



ǓǆǜǎǔǓǆǑǋǓ ǕǑǆǓ Ǎǆ 
ǐǑǎǒǆǘǗǐǎ ǕǖǔǒǋǓǎ 

101 

 

 

 

ʇʀʄ 26 ɺʦʚʝʜʫʚʘˁʝ ʥʘ ʧʦʥʘʧʨʝʜʥʠ ʪʝʭʥʦʣʦʛʠʠ 
 

ʇʀʄ 26 ɺʦʚʝʜʫʚʘˁʝ ʥʘ ʧʦʥʘʧʨʝʜʥʠ ʪʝʭʥʦʣʦʛʠʠ 

ɻʣʘʚʥʘ ʮʝʣ: ǈǴǨǫǪǹǨǦȏǫ ǳǦ ǵǴǳǦǵǶǫǪǳǮ ǸǫǻǳǴǱǴǩǮǮ ǨǴ ǮǳǪǹǷǸǶǮǷǰǮǸǫ ǵǶǴǼǫǷǮ ǰǴǮ ǮǷǸǴ ǸǦǰǦ ȑǫ ǴǨǴǭǲǴǬǦǸ ǹǵǴǸǶǫǧǦ ǳǦ ǵǴǫǰǴǱǴǾǰǮ ǩǴǶǮǨǦ. 
ʆʧʠʩ: ǓǦǵǶǫǪǳǮǸǫ ǮǳǪǹǷǸǶǮǷǰǮ ǸǫǻǳǴǱǴǩǮǮ ǵǶǫǸǷǸǦǨǹǨǦǦǸ ǩǴǱǫǲǮ ǲǴǬǳǴǷǸǮ ǭǦ ǵǴǳǦǸǦǲǴǾǳǴ ǳǦǲǦǱǹǨǦȏǫ ǳǦ ǵǴǸǶǴǾǹǨǦǽǰǦǸǦ ǳǦ ǫǳǫǶǩǮȍǦ Ǯ 
ǵǴǸǫǳǼǮȍǦǱǳǴ ǵǴǳǮǷǰǮ ǸǶǴǾǴǼǮ, ǰǦǰǴ Ǯ ǵǶǮǪǴǧǮǨǰǮ ǭǦ ǬǮǨǴǸǳǦǸǦ ǷǶǫǪǮǳǦ. ǕǴǰǶǦȍ ǸǴǦ, ǸǮǫ ǲǴǬǦǸ ǪǦ Ǯǲ ǵǴǲǴǩǳǦǸ ǳǦ ǶǦǭǱǮǽǳǮ ǮǳǪǹǷǸǶǮǮ ǪǦ 
ǳǦǵǶǫǪǹǨǦǦǸ ǷǴ ǲǳǴǩǹ ǵǴǧǶǭǴ ǸǫǲǵǴ 

 

 
ǈǶǫǲǫǳǷǰǦ ǶǦǲǰǦ 

 

 ǘǮǵ 
 

 ǗǫǰǸǴǶ 

 

 ǉǦǷǴǨǮ 
 

 

 ǔǵǷǫǩ 

2030 ð 2050 ǩǴǪǮǳǦ ǘǫǻǳǮǽǰǮ ǎǳǪǹǷǸǶǮȍǦ CO2, CH4, N2O ǓǦǼǮǴǳǦǱǫǳ 
 

 
ǖǫǱǫǨǦǳǸǳǮ ǵǱǦǳǷǰǮ ǪǴǰǹǲǫǳǸǮ, 
ǭǦǰǴǳǷǰǮ Ǯ ǶǫǩǹǱǦǸǴǶǳǮ ǦǰǸǮ 

ǗǸǶǦǸǫǩǮȍǦ ǭǦ ǶǦǭǨǴȍ ǳǦ ǫǳǫǶǩǫǸǮǰǦǸǦ ǳǦ ǖǫǵǹǧǱǮǰǦ ǒǦǰǫǪǴǳǮȍǦ ǪǴ 2040 ǩǴǪǮǳǦ 
ǍǦǰǴǳ ǭǦ ǫǳǫǶǩǫǸǷǰǦ ǫǺǮǰǦǷǳǴǷǸ 

 

 ǒǫǸǴǪǴǱǴǩǮȍǦ 
 ǗǵǶǴǨǫǪǹǨǦȏǫ ǳǦ ǮǳǺǴǶǲǦǸǮǨǳǮ ǰǦǲǵǦȏǮ. ǒǴǪǫǱǮǶǦȏǫ ǴǪǴǭǪǴǱǦ ǳǦǩǴǶǫ Ǯ ǴǵǸǮǲǮǭǦǼǮȍǦ ǷǴ 

ǳǦȍǲǦǱǮ ǸǶǴǾǴǼǮ ǰǴǶǮǷǸǫȍȑǮ ǩǴ ǲǴǪǫǱǴǸ MARKAL. ǒǫǸǴǪǴǱǴǩǮȍǦ ǳǦ ǒǕǐǕ 
 

 ǕǶǫǸǵǴǷǸǦǨǰǮ 
 

ǙǪǫǱǴǸ ǳǦ ǵǴǳǦǵǶǫǪǳǮǸǫ ǸǫǻǳǴǱǴǩǮǮ ǪǴ 2040 ǩǴǪǮǳǦ ǫ 60% ǴǪ ǷǮǸǫ ǸǫǻǳǴǱǴǩǮǮ. 

 
 
 
 
 

 

ǗǸǦǸǹǷ ǳǦ ǮǲǵǱǫǲǫǳǸǦǼǮȍǦ ǕǴǪ ǮǲǵǱǫǲǫǳǸǦǼǮȍǦ 

 
ǕǶǫǭǫǲǫǳǮ ǽǫǰǴǶǮ 

ǎǭǩǶǦǪǧǦ ǳǦ ǩǦǷǴǨǴǪǳǦ ǲǶǫǬǦ ǨǴ ǒǦǰǫǪǴǳǮȍǦ 
ǐǱǫǽǴǨǼǫ - ǈǫǳǸǮǱǷǰǦ ǷǸǦǳǮǼǦ 5 (ǞǸǮǵ), ǭǦǨǶǾǫǳǦ ǨǴ 2016 ǩǴǪǮǳǦ 
ǈǫǳǸǮǱǷǰǦ ǷǸǦǳǮǼǦ 5 (ǞǸǮǵ) - ǓǫǩǴǸǮǳǴ, ǭǦǨǶǾǫǳǦ 2019 ǩǴǪǮǳǦ 

 
 

 
ǕǶǫǪǨǮǪǫǳǮ ǽǫǰǴǶǮ 

ǍǦǨǶǾǹǨǦȏǫ ǳǦ ǮǭǩǶǦǪǧǦǸǦ ǳǦ ǩǦǷǴǨǴǪǳǦ ǲǶǫǬǦ ǨǴ ǒǦǰǫǪǴǳǮȍǦ 
ǓǫǩǴǸǮǳǴ (ǐǦǨǦǪǦǶǼǮ)-ǇǮǸǴǱǦ, ǴǷǸǨǦǶǫǳǮ 76,36% ǳǴǫǲǨǶǮ 2019 ǩǴǪǮǳǦ 
ǗǰǴǵȍǫ-ǘǫǸǴǨǴ- ǉǴǷǸǮǨǦǶ, ǴǷǸǨǦǶǫǳǮ 53,1% ǳǴǫǲǨǶǮ 2019 ǩǴǪǮǳǦ 
ǉǴǷǸǮǨǦǶ-ǐǮǽǫǨǴ, ǨǴ ǵǴǷǸǦǵǰǦ ǭǦ ǪǴǧǮǨǦȏǫ ǴǪǴǧǶǫǳǮǫ ǭǦ ǩǶǦǪǧǦ (ǪǴ 2022 ǩǴǪǮǳǦ) 
ǐǮǽǫǨǴ-ǔǻǶǮǪ (ȑǫ Ƿǫ ǭǦǨǶǾǮ ǪǴ 2025 ǩǴǪǮǳǦ) 
ǈǫǳǸǮǱǷǰǦ ǷǸǦǳǮǼǦ 5 (ǞǸǮǵ) - ǖǦǪǴǨǮǾ-ǗǸǶǹǲǮǼǦ 
ǎǳǨǫǳǸǦǶ ǳǦ ǰǴǲǵǦǳǮǮǸǫ ǰǦǪǫ ǾǸǴ ǲǴǬǫ ǪǦ Ƿǫ ǭǦǲǫǳǮ ǩǴǶǮǨǴ ǭǦ ȍǦǩǱǫǳ ǮǱǮ ǵǶǮǶǴǪǫǳ ǩǦǷ 
ǎǭǶǦǧǴǸǰǦ ǳǦ ǷǸǶǦǸǫǩǮȍǦ ǭǦ ǹǵǴǸǶǫǧǦ ǳǦ ǨǴǪǴǶǴǪ 

 
 
 
 

 

 

 
ǎǳǪǮǰǦǸǴǶǮ 

ǈǶǫǪǳǴǷǸ ǳǦ ǮǳǪǮǰǦǸǴǶǴǸ ǨǴ 
ǵǴǷǱǫǪǳǦǸǦ ǮǭǨǫǾǸǦȍǳǦ ǩǴǪǮǳǦ 

ǎǳǪǮǰǦǸǮǨǳǦ ǸǶǦǫǰǸǴǶǮȍǦ 
ǜǫǱǳǦ ǨǶǫǪǳǴǷǸ ǳǦ 
ǮǳǪǮǰǦǸǴǶǴǸ 

2016-2018 ǩǴǪǮǳǦ 2020 ǩǴǪǮǳǦ 2025 ǩǴǪǮǳǦ 2030 ǩǴǪǮǳǦ 

ǓǦǵǶǫǪǴǰ 
ǕǴǸǶǴǾǹǨǦǽǰǦ ǳǦ 
ǫǳǫǶǩǮȍǦ ǳǦ ǩǦǷ 

 

 

ǓǦǲǦǱǹǨǦȏǫ ǳǦ ǫǲǮǷǮǮǸǫ (Gg CO2-eq) 
2030 ǩǴǪǮǳǦ 2040 ǩǴǪǮǳǦ 2050 ǩǴǪǮǳǦ 

237.22 747.88 1304.50 

 

ǊǶǹǩǴ 

ǍǦǾǸǫǪǦ ǳǦ ǺǮǳǦǱǳǦ 
ǫǳǫǶǩǮȍǦ (ktoe)  

72.1 227.4 396,6 

ǍǦǾǸǫǪǦ ǳǦ ǵǶǮǲǦǶǳǦ 
ǫǳǫǶǩǮȍǦ (ktoe)  

75,9 239.3 417.4 

 

 

 

ǚǮǳǦǳǷǮǮ 
ǇǹȓǫǸ 1414 ǲǮǱǮǴǳǮ ǫǨǶǦ 

ǎǭǨǴǶ ǳǦ ǺǮǳǦǳǷǮǮ ǕǶǮǨǦǸǫǳ ǷǫǰǸǴǶ, ǪǴǳǦǸǴǶǮ ǵǶǫǰǹ ǰǴǲǫǶǼǮȍǦǱǳǮ ǭǦǫǲǮ ǭǦ ǋǋ, ǺǴǳǪ ǭǦ ǋǋ 

 

 

 
ǗǹǧȍǫǰǸ ǾǸǴ ǨǶǾǮ ǮǲǵǱǫǲǫǳǸǦǼǮȍǦ 

ǈǱǦǪǦ ǳǦ ǖǫǵǹǧǱǮǰǦ ǗǫǨǫǶǳǦ ǒǦǰǫǪǴǳǮȍǦ 
ǒǮǳǮǷǸǫǶǷǸǨǴ ǭǦ ǬǮǨǴǸǳǦ ǷǶǫǪǮǳǦ Ǯ ǵǶǴǷǸǴǶǳǴ ǵǱǦǳǮǶǦȏǫ 
ǒǮǳǮǷǸǫǶǷǸǨǴ ǭǦ ǫǰǴǳǴǲǮȍǦ, ǆǩǫǳǼǮȍǦ ǭǦ ǫǳǫǶǩǫǸǮǰǦ 
ǕǶǮǨǦǸǳǮ ǮǳǨǫǷǸǮǸǴǶǮ 

 

 ǓǦǪǱǫǬǫǳ ǷǹǧȍǫǰǸ ǒǮǳǮǷǸǫǶǷǸǨǴ ǭǦ ǫǰǴǳǴǲǮȍǦ, ǆǩǫǳǼǮȍǦ ǭǦ ǫǳǫǶǩǫǸǮǰǦ 



ǓǆǜǎǔǓǆǑǋǓ ǕǑǆǓ Ǎǆ 
ǐǑǎǒǆǘǗǐǎ ǕǖǔǒǋǓǎ 

102 

 

 

ʊʨʘʥʩʧʦʨʪ 

 
ǊǫȍǷǸǨǮȍǦǸǦ ǭǦ ǹǧǱǦǬǹǨǦȏǫ ǪǫǺǮǳǮǶǦǳǮ ǭǦ ǵǴǸǷǫǰǸǴǶǴǸ ǸǶǦǳǷǵǴǶǸ ǮǲǦǦǸ ǭǦ ǼǫǱ ǪǦ ǵǴǷǸǮǩǳǦǸ ǳǦǲǦǱǹǨǦȏǫ ǳǦ ǫǲǮǷǮǮǸǫ 

ǳǦ ǷǸǦǰǱǫǳǮǽǰǮ ǩǦǷǴǨǮ ǴǪ 619,3 Gg CO2-eq ʜʦ 2030 ǩǴǪǮǳǦ Ǯ ǴǪ 918,7 Gg CO2-eq ʜʦ 2050 ʛʦʜʠʥʘ. 

ǎǪǫǳǸǮǺǮǰǹǨǦǳǮǸǫ ǦǰǸǮǨǳǴǷǸǮ ǭǦ ǹǧǱǦǬǹǨǦȏǫ ȑǫ ǪǴǨǫǪǦǸ ǪǴ ǸǶǦǳǷǺǴǶǲǦǼǮȍǦ ǳǦ ǵǴǸǷǫǰǸǴǶǴǸ Ǯ ǹǧǱǦǬǹǨǦȏǫ ǳǦ ǷǸǦǰǱǫ- 

ǳǮǽǰǮ ǩǦǷǴǨǮ ǨǴ ǵǴǸǷǫǰǸǴǶǴǸ ǸǶǦǳǷǵǴǶǸ. ǕǶǫǪǱǴǬǫǳǮǸǫ ǲǫǶǰǮ ǮǲǦǦǸ ǶǦǭǱǮǽǳǦ ǨǶǫǲǫǳǷǰǦ ǶǦǲǰǦ ǵǴǲǫȈǹ ǰǶǦǸǰǴǶǴǽǳǮ, 

ǷǶǫǪǳǴǶǴǽǳǮ Ǯ ǪǴǱǩǴǶǴǽǳǮ (2030 - 2050). ǔǨǮǫ ǲǫǶǰǮ ǭǦ ǹǧǱǦǬǹǨǦȏǫ ǨǰǱǹǽǹǨǦǦǸ: 
 

ʇʀʄ 27 ɿʛʦʣʝʤʝʥʦ ʢʦʨʠʩʪʝˁʝ ʥʘ ʞʝʣʝʟʥʠʮʘʪʘ 
 

ʇʀʄ 27 ɿʛʦʣʝʤʝʥʦ ʢʦʨʠʩʪʝˁʝ ʥʘ ʞʝʣʝʟʥʠʮʘʪʘ 

ɻʣʘʚʥʘ ʮʝʣ: ǕǴǪǴǧǶǹǨǦȏǫ ǳǦ ǫǳǫǶǩǫǸǷǰǦǸǦ ǫǺǮǰǦǷǳǴǷǸ ǨǴ ǸǶǦǳǷǵǴǶǸǳǮǴǸ ǷǫǰǸǴǶ ǰǴǶǮǷǸǫȍȑǮ ǫǨǸǮǳ Ǯ ǫǺǮǰǦǷǫǳ ǬǫǱǫǭǳǮǽǰǮ ǸǶǦǳǷǵǴǶǸ. 
ʆʧʠʩ: ǎǦǰǴ ǬǫǱǫǭǳǮǽǰǮǴǸ ǸǶǦǳǷǵǴǶǸ ǫ ǫǨǸǮǳ, ǴǺǮǼǮȍǦǱǳǮǸǫ ǷǸǦǸǮǷǸǮǽǰǮ ǵǴǪǦǸǴǼǮ ǵǴǰǦǬǹǨǦǦǸ ǪǫǰǦ ǨǴ ǵǴǷǱǫǪǳǮǸǫ ǸǶǮ ǩǴǪǮǳǮ ǮǲǦ ǸǶǫǳǪ ǳǦ 
ǴǵǦȈǦȏǫ. ǐǴǶǮǷǸǫȏǫǸǴ ǳǦ ǴǨǴȍ ǳǦǽǮǳ ǳǦ ǸǶǦǳǷǵǴǶǸ ǰǦǰǴ ǫǪǫǳ ǴǪ ǳǦȍǫǺǮǰǦǷǳǮǸǫ ǲǴǬǫ ǪǦ ȍǦ ǵǴǪǴǧǶǮ Ǯ ǰǴǳǰǹǶǫǳǸǳǴǷǸǦ ǳǦ ǰǴǲǵǦǳǮǮǸǫ. ǍǦǸǴǦ, 
ǸǶǫǧǦ ǪǦ Ƿǫ ǷǵǶǴǨǫǪǦǸ ǧǦǶǫǲ ǳǫǰǴǱǰǹ ǳǦǨǫǪǫǳǮ ǲǫǶǰǮ, ǷǴ ǼǫǱ ǪǦ Ƿǫ ǨǶǦǸǮ ǮǷǰǴǶǮǷǸǫǳǴǷǸǦ ǳǦ ǴǨǴȍ ǸǶǦǳǷǵǴǶǸ ǴǪ ǵǶǫǪ ǸǶǮ ǩǴǪǮǳǮ Ǯ ǪǴǵǴǱǳǮǸǫǱǳǴ 
ǪǦ Ƿǫ ǭǩǴǱǫǲǮ. ǒǫǶǰǦǸǦ ǨǰǱǹǽǹǨǦ: 
· ǮǲǵǱǫǲǫǳǸǮǶǦȏǫ ǰǦǲǵǦȏǮ ǭǦ ǵǴǪǮǩǦȏǫ ǳǦ ǷǨǫǷǸǦ 
· ǮǳǨǫǷǸǮǶǦȏǫ ǨǴ ǷǸǦǳǮǼǮ Ǯ ǵǴǪǴǧǶǹǨǦȏǫ ǳǦ ăǵǶǮǷǸǦǵǴǸ ǪǴ ǷǸǦǳǮǼǮǸǫò 
· ǭǩǴǱǫǲǹǨǦȏǫ ǳǦ ǧǫǭǧǫǪǳǴǷǸǦ ǳǦ ǲǶǫǬǦǸǦ Ǯ ǵǶǴǾǮǶǹǨǦȏǫ ǳǦ ǲǶǫǬǳǦǸǦ ǵǴǰǶǮǫǳǴǷǸ 

 

 

ǈǶǫǲǫǳǷǰǦ ǶǦǲǰǦ 

 

 ǘǮǵ 

 

 ǗǫǰǸǴǶ 

 

 ǉǦǷǴǨǮ 
 

 

 ǔǵǷǫǩ 

2030 ð 2050 ǩǴǪǮǳǦ 
ǘǫǻǳǮǽǰǮ, 
ǮǳǺǴǶǲǦǸǮǨǫǳ 

ǘǶǦǳǷǵǴǶǸ CO2, CH4, N2O ǓǦǼǮǴǳǦǱǫǳ 

 

 
ǖǫǱǫǨǦǳǸǳǮ ǵǱǦǳǷǰǮ ǪǴǰǹǲǫǳǸǮ, ǭǦǰǴǳǷǰǮ Ǯ 
ǶǫǩǹǱǦǸǴǶǳǮ ǦǰǸǮ 

ǓǦǼǮǴǳǦǱǳǦ ǸǶǦǳǷǵǴǶǸǳǦ ǷǸǶǦǸǫǩǮȍǦ 
ǗǸǶǦǸǫǩǮȍǦ ǭǦ ǶǦǭǨǴȍ ǳǦ ǫǳǫǶǩǫǸǮǰǦǸǦ ǳǦ ǖǫǵǹǧǱǮǰǦ ǒǦǰǫǪǴǳǮȍǦ ǪǴ 2040 ǩǴǪǮǳǦ 

 

 

 
ǒǫǸǴǪǴǱǴǩǮȍǦ 

ǒǴǪǫǱǮǶǦȏǫ ǴǪǴǭǪǴǱǦ ǳǦǩǴǶǫ Ǯ ǴǵǸǮǲǮǭǦǼǮȍǦ ǷǴ ǳǦȍǲǦǱǮ ǸǶǴǾǴǼǮ ǰǴǶǮǷǸǫȍȑǮ ǩǴ ǲǴǪǫǱǴǸ 
MARKAL. 
ǒǫǸǴǪǴǱǴǩǮȍǦ ǳǦ ǒǕǐǕ 

 

 

 
ǕǶǫǸǵǴǷǸǦǨǰǮ 

ǊǴ 2040 ǩǴǪǮǳǦ, 5% ǴǪ ǵǦǸǳǮǽǰǮǸǫ ǰǮǱǴǲǫǸǶǮ ǴǪ ǦǨǸǴǲǴǧǮǱǮ, 1% ǴǪ ǵǦǸǳǮǽǰǮǸǫ ǰǮǱǴǲǫǸǶǮ 
ǴǪ ǦǨǸǴǧǹǷǮ Ǯ 10% ǴǪ ǰǮǱǴǲǫǸǶǮ ǷǴ ǸǫǾǰǮ ǸǴǨǦǶǳǮ ǨǴǭǮǱǦ ȑǫ Ƿǫ ǶǫǦǱǮǭǮǶǦǦǸ ǷǴ ǬǫǱǫǭǳǮǽǰǮ 
ǸǶǦǳǷǵǴǶǸ. 

 
 
 

 

 

ǗǸǦǸǹǷ ǳǦ ǮǲǵǱǫǲǫǳǸǦǼǮȍǦ ǕǴǪ ǮǲǵǱǫǲǫǳǸǦǼǮȍǦ 

 

ǕǶǫǭǫǲǫǳǮ ǽǫǰǴǶǮ 

150 ǸǴǨǦǶǳǮ ǨǦǩǴǳǮ Ǯ ǾǫǷǸ ǰǴǲǵǴǭǮǼǮǮ ǷǴǷǸǦǨǫǳǮ ǴǪ ǱǴǰǴǲǴǸǮǨǦ Ǯ ǵǦǸǳǮǽǰǮ ǨǦǩǴǳǮ ǳǦǶǦ- 
ǽǦǳǮ ǴǪ ǈǱǦǪǦǸǦ ǰǦǰǴ ǪǫǱ ǴǪ ǵǶǴǫǰǸ ǷǴ ǋǨǶǴǵǷǰǦǸǦ ǧǦǳǰǦ ǭǦ ǴǧǳǴǨǦ Ǯ ǶǦǭǨǴȍ (ǋǇǔǖ). ǓǫǰǴǮ 
ǴǪ ǳǮǨ Ƿǫ Ǩǫȑǫ ǵǶǮǲǫǳǮ Ǯ ǵǹǾǸǫǳǮ ǨǴ ǹǵǴǸǶǫǧǦ. 
ǗǵǶǴǨǫǪǫǳǮ ǰǦǲǵǦȏǮ ǭǦ ǵǴǫǨǸǮǳǴ/ǧǫǷǵǱǦǸǳǴ ǨǴǭǫȏǫ ǳǦ ǴǪǶǫǪǫǳǮ ǰǦǸǫǩǴǶǮǮ ǵǦǸǳǮǼǮ 
(ǲǱǦǪǮ, ǵǫǳǭǮǴǳǫǶǮ Ǯ ǷǱ.) 

 

 
ǕǶǫǪǨǮǪǫǳǮ ǽǫǰǴǶǮ 

ǗǵǶǴǨǫǪǹǨǦȏǫ ǳǦ ǵǶǴǲǴǸǮǨǳǮ ǰǦǲǵǦȏǮ ǭǦ ǵǴǪǮǩǦȏǫ ǳǦ ȍǦǨǳǦǸǦ ǷǨǫǷǸ 
ǕǶǴǪǴǱǬǹǨǦȏǫ ǳǦ ǰǦǲǵǦȏǮǸǫ ǭǦ ǵǴǫǨǸǮǳǴ/ǧǫǷǵǱǦǸǳǴ ǨǴǭǫȏǫ 
ǔǨǴǭǲǴǬǹǨǦȏǫ ǪǴǵǴǱǳǮǸǫǱǳǮ ǹǷǱǴǨǮ ǭǦ ǰǴǲǵǦǳǮǮǸǫ 
ǑǮǧǫǶǦǱǮǭǮǶǦȏǫ ǳǦ ǬǫǱǫǭǳǮǽǰǮǴǸ ǵǶǫǨǴǭ ǳǦ ǵǦǸǳǮǼǮ 
ǖǦǭǨǮǨǦȏǫ Ǯ ǶǫǦǱǮǭǦǼǮȍǦ ǳǦ ǵǶǴǫǰǸǮ ǭǦ ǶǫǰǴǳǷǸǶǹǰǼǮȍǦ Ǯ ǵǶǴǾǮǶǹǨǦȏǫ ǳǦ ǬǫǱǫǭǳǮǽǰǦǸǦ 
ǲǶǫǬǦ, ǰǦǰǴ Ǯ ǭǦ ǴǧǳǴǨǹǨǦȏǫ ǳǦ ǨǴǭǳǮǴǸ ǵǦǶǰ (ǨǦǩǴǳǮ Ǯ ǱǴǰǴǲǴǸǮǨǮ) 

 
 

ǎǳǪǮǰǦǸǴǶǮ 

ǈǶǫǪǳǴǷǸ ǳǦ 
ǮǳǪǮǰǦǸǴǶǴǸ 
ǨǴ ǵǴǷǱǫǪǳǦǸǦ 
ǮǭǨǫǾǸǦȍǳǦ ǩǴǪǮǳǦ 

 

ǎǳǪǮǰǦǸǮǨǳǦ ǸǶǦǫǰǸǴǶǮȍǦ 

 
ǜǫǱǳǦ ǨǶǫǪǳǴǷǸ ǳǦ 
ǮǳǪǮǰǦǸǴǶǴǸ 

2016-2018 ǩǴǪǮǳǦ 2020 ǩǴǪǮǳǦ 2025 ǩǴǪǮǳǦ 2030 ǩǴǪǮǳǦ 

 
 
 
 
 

 

 

 
ǓǦǵǶǫǪǴǰ 

ǍǩǴǱǫǲǹǨǦȏǫ ǳǦ ǵǦǸǳǮǽǰǮ 
ǰǮǱǴǲǫǸǶǮ ǨǴ ǬǫǱǫǭǳǮǽǰǮǴǸ 
ǸǶǦǳǷǵǴǶǸ (pkm) 

 

ǍǩǴǱǫǲǹǨǦȏǫ ǳǦ ǸǴǳǮ km ǨǴ 
ǬǫǱǫǭǳǮǽǰǮǴǸ ǸǶǦǳǷǵǴǶǸ (tkm)  

 
ǓǦǲǦǱǹǨǦȏǫ ǳǦ ǫǲǮǷǮǮǸǫ (Gg CO2-eq) 

2030 ǩǴǪǮǳǦ 2040 ǩǴǪǮǳǦ 2050 ǩǴǪǮǳǦ 

91.7 98.0 102.9 

 
ǊǶǹǩǴ 

ǍǦǾǸǫǪǦ ǳǦ ǺǮǳǦǱǳǦ ǫǳǫǶǩǮȍǦ (ktoe)  37.2 39.7 41.7 

ǍǦǾǸǫǪǦ ǳǦ ǵǶǮǲǦǶǳǦ ǫǳǫǶǩǮȍǦ 
(ktoe)  

29.8 31.8 33.4 

 

 

 
ǚǮǳǦǳǷǮǮ 

ǇǹȓǫǸ 434 ǲǮǱǮǴǳǮ ǫǨǶǦ 

ǎǭǨǴǶ ǳǦ ǺǮǳǦǳǷǮǮ ǇǹȓǫǸǴǸ ǳǦ ǼǫǳǸǶǦǱǳǦǸǦ ǨǱǦǷǸ 

 
 

 

 

 
ǗǹǧȍǫǰǸ ǾǸǴ ǨǶǾǮ ǮǲǵǱǫǲǫǳǸǦǼǮȍǦ 

ǈǱǦǪǦ ǳǦ ǖǫǵǹǧǱǮǰǦ ǗǫǨǫǶǳǦ ǒǦǰǫǪǴǳǮȍǦ 
ǒǮǳǮǷǸǫǶǷǸǨǴ ǭǦ ǸǶǦǳǷǵǴǶǸ Ǯ ǨǶǷǰǮ 
ǒǮǳǮǷǸǫǶǷǸǨǴ ǭǦ ǫǰǴǳǴǲǮȍǦ, ǆǩǫǳǼǮȍǦ ǭǦ ǫǳǫǶǩǫǸǮǰǦ 
ǆǊ ǒǦǰǫǪǴǳǷǰǮ ǬǫǱǫǭǳǮǼǮ ǸǶǦǳǷǵǴǶǸ 
ǐǶǦȍǳǮ ǰǴǶǮǷǳǮǼǮ 
ǕǶǮǨǦǸǳǮ ǰǴǲǵǦǳǮǮ 

 

 ǓǦǪǱǫǬǫǳ ǷǹǧȍǫǰǸ ǒǮǳǮǷǸǫǶǷǸǨǴ ǭǦ ǫǰǴǳǴǲǮȍǦ, ǆǩǫǳǼǮȍǦ ǭǦ ǫǳǫǶǩǫǸǮǰǦ 



ǓǆǜǎǔǓǆǑǋǓ ǕǑǆǓ Ǎǆ 
ǐǑǎǒǆǘǗǐǎ ǕǖǔǒǋǓǎ 

103 

 

 

 

ʇʀʄ 28 ʆʙʥʦʚʫʚʘˁʝ ʥʘ ʜʨʞʘʚʥʠʦʪ ʚʦʟʝʥ ʧʘʨʢ 
 

ʇʀʄ 28 ʆʙʥʦʚʫʚʘˁʝ ʥʘ ʜʨʞʘʚʥʠʦʪ ʚʦʟʝʥ ʧʘʨʢ 

ɻʣʘʚʥʘ ʮʝʣ: ǙǵǴǸǶǫǧǦ ǳǦ ǵǴǳǦǵǶǫǪǳǮ ǸǫǻǳǴǱǴǩǮǮ ǷǴ ǼǫǱ ǪǦ Ƿǫ ǭǦǧǦǨǮ ǶǦǷǸǫǽǰǦǸǦ ǵǴǸǶǴǾǹǨǦǽǰǦ ǳǦ ǫǳǫǶǩǮȍǦ ǨǴ ǸǶǦǳǷǵǴǶǸǳǮǴǸ ǷǫǰǸǴǶ, ǰǴȍ ǫ 
ǷǱǴǬǫǳ Ǯ ǷǴ ǴǩǶǦǳǮǽǫǳǮ ǲǴǬǳǴǷǸǮ ǭǦ ǳǦǲǦǱǹǨǦȏǫ ǳǦ ǵǴǸǶǴǾǹǨǦǽǰǦǸǦ ǳǦ ǫǳǫǶǩǮȍǦ. 
ʆʧʠʩ: ǘǶǫǧǦ ǪǦ Ƿǫ ǷǵǶǴǨǫǪǦǸ ǲǫǶǰǮǸǫ ǵǶǫǵǴǶǦǽǦǳǮ ǨǴ ǗǸǹǪǮȍǦǸǦ ǭǦ ǦǳǦǱǮǭǦ ǳǦ ǵǴǱǮǸǮǰǮǸǫ Ǯ ǲǫǶǰǮǸǫ ǨǴ ǸǶǦǳǷǵǴǶǸǳǮǴǸ ǷǫǰǸǴǶ: ǓǦǲǦǱǹǨǦȏǫ ǳǦ 
ǊǊǈ ǴǪ 18% ǳǦ 5% ǭǦ ǻǮǧǶǮǪǳǮ Ǯ ǫǱǫǰǸǶǮǽǳǮ ǨǴǭǮǱǦ; ǊǮǶǫǰǸǳǴǸǴ ǷǹǧǨǫǳǼǮǴǳǮǶǦȏǫ ǳǦ ǻǮǧǶǮǪǳǮǸǫ ǨǴǭǮǱǦ, ǦǰǼǮǭǮǸǫ ǭǦ ǪǮǭǫǱ ǩǴǶǮǨǴ Ǯ ǧǫǳǭǮǳ 
ǸǶǫǧǦ ǵǴǷǸǫǵǫǳǴ ǪǦ Ƿǫ ǮǭǫǪǳǦǽǹǨǦǦǸ. 
ǔǧǨǶǷǰǮ ǳǦ ȍǦǨǳǮǸǫ ǮǳǷǸǮǸǹǼǮǮ ǪǦ ǰǹǵǹǨǦǦǸ ǨǴǭǮǱǦ ǷǴ ǳǮǷǰǮ ǫǲǮǷǮǮ ǳǦ CO2 (ǪǴ 90 gCO2/km ǪǴ 2020 ǩǴǪǮǳǦ Ǯ 50 gCO2/km ǪǴ 2025 ǩǴǪǮǳǦ). 

 

 

ǈǶǫǲǫǳǷǰǦ ǶǦǲǰǦ 

 

 ǘǮǵ 
 

 ǗǫǰǸǴǶ 

 

 ǉǦǷǴǨǮ 

 

 ǔǵǷǫǩ 

2030 ð 2050 ǩǴǪǮǳǦ 
ǖǫǩǹǱǦǸǴǶǫǳ, ǷǸǶǦǸǫǾǰǮ, 
ǮǳǺǴǶǲǦǸǮǨǫǳ 

ǘǶǦǳǷǵǴǶǸ CO2, CH4, N2O ǓǦǼǮǴǳǦǱǫǳ 

 

 

 
ǖǫǱǫǨǦǳǸǳǮ ǵǱǦǳǷǰǮ ǪǴǰǹǲǫǳǸǮ, 
ǭǦǰǴǳǷǰǮ Ǯ ǶǫǩǹǱǦǸǴǶǳǮ ǦǰǸǮ 

ǓǦǼǮǴǳǦǱǳǦ ǸǶǦǳǷǵǴǶǸǳǦ ǷǸǶǦǸǫǩǮȍǦ 
ǗǸǶǦǸǫǩǮȍǦ ǭǦ ǶǦǭǨǴȍ ǳǦ ǫǳǫǶǩǫǸǮǰǦǸǦ ǳǦ ǖǫǵǹǧǱǮǰǦ ǒǦǰǫǪǴǳǮȍǦ ǪǴ 2040 ǩǴǪǮǳǦ 
ǍǦǰǴǳ ǭǦ ǨǴǭǮǱǦ 
ǍǦǰǴǳ ǭǦ ǪǦǳǴǰ ǳǦ ǨǴǭǮǱǦ 

 

 

 
ǒǫǸǴǪǴǱǴǩǮȍǦ 

 ǒǴǪǫǱǮǶǦȏǫ ǴǪǴǭǪǴǱǦ ǳǦǩǴǶǫ Ǯ ǴǵǸǮǲǮǭǦǼǮȍǦ ǷǴ ǳǦȍǲǦǱǮ ǸǶǴǾǴǼǮ ǰǴǶǮǷǸǫȍȑǮ ǩǴ ǲǴǪǫǱǴǸ 
MARKAL. 
ǒǫǸǴǪǴǱǴǩǮȍǦ ǳǦ ǒǕǐǕ 

 
 

 

 
 
ǕǶǫǸǵǴǷǸǦǨǰǮ 

 Ǘǫ ǵǶǫǸǵǴǷǸǦǨǹǨǦ ǪǫǰǦ ȑǫ Ƿǫ ǵǶǴǪǦǨǦǦǸ ǷǦǲǴ ǳǴǨǮ ǨǴǭǮǱǦ Ǯ ǨǴǭǮǱǦ ǳǫ ǵǴǷǸǦǶǮ ǴǪ ǴǷǹǲ ǩǴǪǮǳǮ, 
ǴǪǳǴǷǳǴ ǨǴǭǮǱǦ ǰǴǮ ǩǮ ǮǷǵǴǱǳǹǨǦǦǸ ǷǸǦǳǪǦǶǪǮǸǫ ǳǦ ǋǙ ǰǦǰǴ ǾǸǴ Ƿǫ ǫǲǮǷǮǮǸǫ ǳǦ CO2 ǨǴ 2020 
ǩǴǪǮǳǦ ǴǪ 95 g CO2/km Ǯ 70 g CO2/km ǪǴ 2025 ǩǴǪǮǳǦ. 
ǊǴǵǴǱǳǮǸǫǱǳǴ, ǪǴ 2040 ǩǴǪǮǳǦ ȑǫ Ƿǫ ǰǴǶǮǷǸǦǸ ǳǦǵǶǫǪǳǮ ǸǫǻǳǴǱǴǩǮǮ ǰǦǰǴ ǾǸǴ Ƿǫ ǪǮǭǫǱǴǸ Ǯ 
ǧǫǳǭǮǳǴǸ HEV ǷǴ ǹǽǫǷǸǨǴ ǴǪ 35% ǨǴ ǨǰǹǵǳǮǸǫ ǵǦǸǳǮǽǰǮ ǰǮǱǴǲǫǸǶǮ ǴǪ ǦǨǸǴǲǴǧǮǱǮǸǫ. 

 
 
 
 
 
 

 

ǗǸǦǸǹǷ ǳǦ ǮǲǵǱǫǲǫǳǸǦǼǮȍǦ ǕǴǪ ǮǲǵǱǫǲǫǳǸǦǼǮȍǦ 

 
ǕǶǫǭǫǲǫǳǮ ǽǫǰǴǶǮ 

ǙǷǨǴǫǳ ǍǦǰǴǳ ǭǦ ǨǴǭǮǱǦ (ǦǨǩǹǷǸ 2019) 
ǊǴǳǫǷǫǳ ǍǦǰǴǳ ǭǦ ǪǦǳǴǰ ǳǦ ǨǴǭǮǱǦ 
ǊǴǳǫǷǫǳǮ ǵǴǪǭǦǰǴǳǷǰǮ ǦǰǸǮ ǰǴǮ ǵǶǴǮǭǱǫǩǹǨǦǦǸ ǴǪ ǍǦǰǴǳǴǸ ǭǦ ǪǦǳǴǰ ǳǦ ǨǴǭǮǱǦ 

 
 
 
 

ǕǶǫǪǨǮǪǫǳǮ ǽǫǰǴǶǮ 

ǗǵǶǴǨǫǪǹǨǦȏǫ ǳǦ ǵǶǴǩǶǦǲǦǸǦ ǭǦ ǷǹǧǨǫǳǼǮǴǳǮǶǦȏǫ ǭǦ ǳǦǧǦǨǰǦ ǳǦ ǨǴǭǮǱǦ ǴǪ ǍǦǰǴǳǴǸ ǭǦ ǨǴǭǮǱǦ, 
ǊǦ Ƿǫ ǵǴǪǩǴǸǨǮ ǶǫǨǮǭǮȍǦ ǳǦ ǍǦǰǴǳǴǸ ǭǦ ǦǰǼǮǭǦ (ǸǶǫǧǦ ǵǴǷǸǫǵǫǳǴ ǪǦ Ƿǫ ǮǭǫǪǳǦǽǹǨǦǦǸ ǦǰǼǮǭǮǸǫ ǳǦ 
ǪǮǭǫǱ ǩǴǶǮǨǴǸǴ Ǯ ǧǫǳǭǮǳǴǸ). 
ǎǭǲǫǳǦ ǳǦ ǍǦǰǴǳǴǸ ǭǦ ǊǊǈ ǷǴ ǼǫǱ ǪǦ Ƿǫ ǳǦǲǦǱǮ ǷǸǦǵǰǦǸǦ ǳǦ ǊǊǈ ǴǪ 18% ǳǦ 5% ǭǦ ǻǮǧǶǮǪǳǮǸǫ Ǯ 
ǫǱǫǰǸǶǮǽǳǮǸǫ ǨǴǭǮǱǦ 
ǕǴǽǳǹǨǦȍȑǮ ǴǪ 2022 ǩǴǪǮǳǦ, ǴǧǨǶǷǰǮǸǫ ǳǦ ȍǦǨǳǮǸǫ ǮǳǷǸǮǸǹǼǮǮ ǭǦ ǳǦǧǦǨǰǦ ǳǦ ǨǴǭǮǱǦ ǷǴ ǳǮǭǴǰ 
CO2, ǾǸǴ ǨǴ ǵǶǨǦǸǦ ǺǦǭǦ ǲǴǬǫ ǪǦ ǩǴ ǳǦǵǶǦǨǮ ǈǱǦǪǦǸǦ, ǴǧǨǶǭǹǨǦȍȑǮ ǩǮ ȍǦǨǳǮǸǫ ǮǳǷǸǮǸǹǼǮǮ ǨǴ 
ǳǫȍǭǮǳǦ ǳǦǪǱǫǬǳǴǷǸ ǪǦ ǵǶǫǪǨǮǪǦǸ ǨǴ ǷǨǴǮǸǫ ǩǴǪǮǾǳǮ ǵǱǦǳǴǨǮ ǭǦ ǳǦǧǦǨǰǮ ǳǦǧǦǨǰǦ ǳǦ ǴǪǶǫǪǫǳ 
ǵǶǴǼǫǳǸ ǴǪ ǸǦǰǨǮ ǨǴǭǮǱǦ, ǪǴǪǫǰǦ ǨǴ ǨǸǴǶǦǸǦ ǺǦǭǦ, ǴǧǨǶǷǰǦǸǦ ǲǴǬǫ ǪǦ Ƿǫ ǷǸǦǨǮ ǨǴ ǍǦǰǴǳǴǸ ǭǦ ǋǋ 
Ǯ/ǮǱǮ ǍǦǰǴǳǴǸ ǭǦ ǧǮǴǩǴǶǮǨǦ, ǷǴ ǾǸǴ ȑǫ ǷǸǦǳǫ ǭǦǪǴǱǬǮǸǫǱǳǦ ǭǦ ǷǮǸǫ ȍǦǨǳǮ ǮǳǷǸǮǸǹǼǮǮ 
ǍǩǴǱǫǲǹǨǦȏǫ ǳǦ ǋǙǖǔ ǷǸǦǳǪǦǶǪǴǸ ǭǦ ǹǨǴǭ ǳǦ ǦǨǸǴǲǴǧǮǱǮ 

 
ǎǳǪǮǰǦǸǴǶǮ 

ǈǶǫǪǳǴǷǸ ǳǦ ǮǳǪǮǰǦǸǴǶǴǸ ǨǴ 
ǵǴǷǱǫǪǳǦǸǦ ǮǭǨǫǾǸǦȍǳǦ ǩǴǪǮǳǦ 

ǎǳǪǮǰǦǸǮǨǳǦ ǸǶǦǫǰǸǴǶǮȍǦ 
ǜǫǱǳǦ ǨǶǫǪǳǴǷǸ 
ǳǦ ǮǳǪǮǰǦǸǴǶǴǸ 

2016-2018 ǩǴǪǮǳǦ 2020 ǩǴǪǮǳǦ 2025 ǩǴǪǮǳǦ 2030 ǩǴǪǮǳǦ 

 
 

 

 

ǓǦǵǶǫǪǴǰ ǇǶǴȍ ǳǦ ǨǴǭǮǱǦ ǵǴ ǸǮǵ  

ǓǦǲǦǱǹǨǦȏǫ ǳǦ ǫǲǮǷǮǮǸǫ 
(Gg CO2-eq) 

2030 ǩǴǪǮǳǦ 2040 ǩǴǪǮǳǦ 2050 ǩǴǪǮǳǦ 

28.3 30.3 33.5 

 

ǊǶǹǩǴ 

ǍǦǾǸǫǪǦ ǳǦ ǺǮǳǦǱǳǦ 
ǫǳǫǶǩǮȍǦ (ktoe)  

23.0 24.7 27.3 

ǍǦǾǸǫǪǦ ǳǦ ǵǶǮǲǦǶǳǦ 
ǫǳǫǶǩǮȍǦ (ktoe)  

23.0 24.7 27.3 

 

 

 

ǚǮǳǦǳǷǮǮ 
ǇǹȓǫǸ 1172 ǲǮǱǮǴǳǮ ǫǨǶǦ 

ǎǭǨǴǶ ǳǦ ǺǮǳǦǳǷǮǮ ǕǶǮǨǦǸǫǳ ǷǫǰǸǴǶ, ǺǴǳǪ ǭǦ ǋǋ, ǷǸǮǲǹǱǦǼǮǮ ǴǪ ǧǹȓǫǸǴǸ ǳǦ ǼǫǳǸǶǦǱǳǦǸǦ ǨǱǦǷǸ 

 
 

 

 
 
ǗǹǧȍǫǰǸ ǾǸǴ ǨǶǾǮ ǮǲǵǱǫǲǫǳǸǦǼǮȍǦ 

ǈǱǦǪǦ ǳǦ ǖǫǵǹǧǱǮǰǦ ǗǫǨǫǶǳǦ ǒǦǰǫǪǴǳǮȍǦ 
ǒǮǳǮǷǸǫǶǷǸǨǴ ǭǦ ǸǶǦǳǷǵǴǶǸ Ǯ ǨǶǷǰǮ 
ǒǮǳǮǷǸǫǶǷǸǨǴ ǭǦ ǺǮǳǦǳǷǮǮ 
ǒǮǳǮǷǸǫǶǷǸǨǴ ǭǦ ǫǰǴǳǴǲǮȍǦ, ǆǩǫǳǼǮȍǦ ǭǦ ǫǳǫǶǩǫǸǮǰǦ 
ǐǶǦȍǳǮ ǰǴǶǮǷǳǮǼǮ 

 

 ǓǦǪǱǫǬǫǳ ǷǹǧȍǫǰǸ 
ǒǮǳǮǷǸǫǶǷǸǨǴ ǭǦ ǫǰǴǳǴǲǮȍǦ, ǆǩǫǳǼǮȍǦ ǭǦ ǫǳǫǶǩǫǸǮǰǦ 
ǒǮǳǮǷǸǫǶǷǸǨǴ ǭǦ ǨǳǦǸǶǫǾǳǮ ǶǦǧǴǸǮ 



ǓǆǜǎǔǓǆǑǋǓ ǕǑǆǓ Ǎǆ 
ǐǑǎǒǆǘǗǐǎ ǕǖǔǒǋǓǎ 

104 

 

 

 

ʇʀʄ 29 ʆʙʥʦʚʘ ʥʘ ʜʨʫʛ ʜʨʞʘʚʝʥ ʚʦʟʝʥ ʧʘʨʢ 
 

ʇʀʄ 29 ʆʙʥʦʚʘ ʥʘ ʜʨʫʛ ʜʨʞʘʚʝʥ ʚʦʟʝʥ ʧʘʨʢ 

ɻʣʘʚʥʘ ʮʝʣ: ǓǦǲǦǱǹǨǦȏǫ ǳǦ ǱǴǰǦǱǳǴǸǴ ǭǦǩǦǪǹǨǦȏǫ ǳǦ ǨǴǭǪǹǻǴǸ. 
ʆʧʠʩ: ǗǴ ǴǨǦǦ ǲǫǶǰǦ Ƿǫ ǵǶǫǪǨǮǪǹǨǦ ǨǴǨǫǪǹǨǦȏǫ ǳǦ ǶǫǩǹǱǦǸǮǨǦ ǰǴȍǦ ȑǫ ǴǨǴǭǲǴǬǮ ǴǧǳǴǨǹǨǦȏǫ ǳǦ ǨǴǭǳǮǴǸ ǵǦǶǰ ǳǦ ǱǫǷǳǮ Ǯ ǸǫǾǰǮ ǸǴǨǦǶǳǮ ǨǴǭǮǱǦ 
Ǯ ǦǨǸǴǧǹǷǮ. 

 

 
ǈǶǫǲǫǳǷǰǦ ǶǦǲǰǦ 

 

 ǘǮǵ 
 

 

 ǗǫǰǸǴǶ 
 

 

 ǉǦǷǴǨǮ 
 

 

 ǔǵǷǫǩ 

2030 ð 2050 ǩǴǪǮǳǦ ǖǫǩǹǱǦǸǴǶǫǳ, ǷǸǶǦǸǫǾǰǮ ǘǶǦǳǷǵǴǶǸ CO2, CH4, N2O ǓǦǼǮǴǳǦǱǫǳ 

 

 

 
ǖǫǱǫǨǦǳǸǳǮ ǵǱǦǳǷǰǮ ǪǴǰǹǲǫǳǸǮ, 
ǭǦǰǴǳǷǰǮ Ǯ ǶǫǩǹǱǦǸǴǶǳǮ ǦǰǸǮ 

ǓǦǼǮǴǳǦǱǳǦ ǸǶǦǳǷǵǴǶǸǳǦ ǷǸǶǦǸǫǩǮȍǦ 
ǗǸǶǦǸǫǩǮȍǦ ǭǦ ǶǦǭǨǴȍ ǳǦ ǫǳǫǶǩǫǸǮǰǦǸǦ ǳǦ ǖǫǵǹǧǱǮǰǦ ǒǦǰǫǪǴǳǮȍǦ ǪǴ 2040 ǩǴǪǮǳǦ 
ǍǦǰǴǳ ǭǦ ǨǴǭǮǱǦ 
ǍǦǰǴǳ ǭǦ ǪǦǳǴǰ ǳǦ ǨǴǭǮǱǦ 

 

 
ǒǫǸǴǪǴǱǴǩǮȍǦ [ǭǦ ǵǶǴǼǫǳǰǦ ǳǦ 
ǫǲǮǷǮǮǸǫ] 

ǒǴǪǫǱǮǶǦȏǫ ǴǪǴǭǪǴǱǦ ǳǦǩǴǶǫ Ǯ ǴǵǸǮǲǮǭǦǼǮȍǦ ǷǴ ǳǦȍǲǦǱǮ ǸǶǴǾǴǼǮ ǰǴǶǮǷǸǫȍȑǮ ǩǴ ǲǴǪǫǱǴǸ 
MARKAL. 
ǒǫǸǴǪǴǱǴǩǮȍǦ ǳǦ ǒǕǐǕ 

 

 ǕǶǫǸǵǴǷǸǦǨǰǮ 
 Ǘǫ ǵǶǫǸǵǴǷǸǦǨǹǨǦ ǪǫǰǦ ȑǫ Ƿǫ ǵǶǴǪǦǨǦǦǸ ǷǦǲǴ ǳǴǨǮ ǳǦǵǶǫǪǳǮ ǨǴǭǮǱǦ ǰǦǰǴ ǾǸǴ Ƿǫ HEV ǰǴǮ ǩǮ 

ǮǷǵǴǱǳǹǨǦǦǸ ǷǸǦǳǪǦǶǪǮǸǫ ǳǦ ǋǙ ǭǦ ǮǭǪǹǨǳǮ ǩǦǷǴǨǮ. 

 
 
 
 

 

ǗǸǦǸǹǷ ǳǦ ǮǲǵǱǫǲǫǳǸǦǼǮȍǦ [ǮǪǫȍǦ, 
ǺǦǭǦ ǳǦ ǵǱǦǳǮǶǦȏǫ, ǨǴ ǺǦǭǦ ǳǦ 
ǮǲǵǱǫǲǫǳǸǦǼǮȍǦ] 

 
ǕǴǪ ǮǲǵǱǫǲǫǳǸǦǼǮȍǦ 

ǕǶǫǭǫǲǫǳǮ ǽǫǰǴǶǮ 
ǙǷǨǴǫǳ ǍǦǰǴǳ ǭǦ ǨǴǭǮǱǦ (ǦǨǩǹǷǸ 2019) 
ǊǴǳǫǷǫǳǮ ǵǴǪǭǦǰǴǳǷǰǮ ǦǰǸǮ ǰǴǮ ǵǶǴǮǭǱǫǩǹǨǦǦǸ ǴǪ ǍǦǰǴǳǴǸ ǭǦ ǪǦǳǴǰ ǳǦ ǨǴǭǮǱǦ 

 
 
ǕǶǫǪǨǮǪǫǳǮ ǽǫǰǴǶǮ 

ǗǹǰǼǫǷǮǨǳǴ ǷǵǶǴǨǫǪǹǨǦȏǫ ǳǦ ǋǙǖǔ ǷǸǦǳǪǦǶǪǮǸǫ (ǳǴǨǮǴǸ ǷǸǦǳǪǦǶǪ ǳǦ ǋǙ ǫ ǋǙǖǔ 6, ǪǴǪǫǰǦ ǨǴ 
ǒǦǰǫǪǴǳǮȍǦ ǫ ǋǙǖǔ 4) ǭǦ ǹǨǴǭ ǳǦ ǳǴǨǮ ǨǴǭǮǱǦ ǭǦ ǋǋ 
ǕǴǪǮǩǳǹǨǦȏǫ ǳǦ ǲǮǳǮǲǦǱǳǮǴǸ ǷǸǦǳǪǦǶǪ ǭǦ ǨǴǭǮǱǦǸǦ ǭǦ ǵǶǫǨǴǭ ǳǦ ǵǦǸǳǮǼǮ ǴǪ ǫǰǴ ǰǦǸǫǩǴǶǮȍǦ 3 ǳǦ 
ǫǰǴ ǰǦǸǫǩǴǶǮȍǦ 2 
ǎǲǵǱǫǲǫǳǸǦǼǮȍǦ ǳǦ ǦǨǸǴǧǹǷǰǮ ǷǮǷǸǫǲ ǭǦ ǧǶǭ ǸǶǦǳǷǵǴǶǸ (ǗǇǘ) ǭǦ ǗǰǴǵȍǫ. 

 
 
 
 
 

 

 

 

 
ǎǳǪǮǰǦǸǴǶǮ 

ǈǶǫǪǳǴǷǸ ǳǦ 
ǮǳǪǮǰǦǸǴǶǴǸ 
ǨǴ ǵǴǷǱǫǪǳǦǸǦ 
ǮǭǨǫǾǸǦȍǳǦ ǩǴǪǮǳǦ 

 
ǎǳǪǮǰǦǸǮǨǳǦ ǸǶǦǫǰǸǴǶǮȍǦ 

 
ǜǫǱǳǦ ǨǶǫǪǳǴǷǸ 
ǳǦ ǮǳǪǮǰǦǸǴǶǴǸ 

2016-2018 ǩǴǪǮǳǦ 2020 ǩǴǪǮǳǦ 2025 ǩǴǪǮǳǦ 2030 ǩǴǪǮǳǦ 

ǓǦǵǶǫǪǴǰ 
ǇǶǴȍ ǳǦ ǨǴǭǮǱǦ ǵǴ 
ǸǮǵ 

 

ǓǦǲǦǱǹǨǦȏǫ ǳǦ ǫǲǮǷǮǮǸǫ 
(Gg CO2-eq) 

2030 ǩǴǪǮǳǦ 2040 ǩǴǪǮǳǦ 2050 ǩǴǪǮǳǦ 

351.4 400.8 447.3 

 

 
ǊǶǹǩǴ 

ǍǦǾǸǫǪǦ ǳǦ ǺǮǳǦǱǳǦ 
ǫǳǫǶǩǮȍǦ (ktoe)  

110.8 126.3 141.0 

ǍǦǾǸǫǪǦ ǳǦ 
ǵǶǮǲǦǶǳǦ ǫǳǫǶǩǮȍǦ 
(ktoe)  

 
110.8 

 
126.3 

 
141.0 

 

 

 

ǚǮǳǦǳǷǮǮ 
ǇǹȓǫǸ 5381 ǲǮǱǮǴǳǮ ǫǨǶǦ 

ǎǭǨǴǶ ǳǦ ǺǮǳǦǳǷǮǮ ǕǶǮǨǦǸǫǳ ǷǫǰǸǴǶ 

 
 

 

 
 
ǗǹǧȍǫǰǸ ǾǸǴ ǨǶǾǮ ǮǲǵǱǫǲǫǳǸǦǼǮȍǦ 

ǈǱǦǪǦ ǳǦ ǖǫǵǹǧǱǮǰǦ ǗǫǨǫǶǳǦ ǒǦǰǫǪǴǳǮȍǦ 
ǒǮǳǮǷǸǫǶǷǸǨǴ ǭǦ ǸǶǦǳǷǵǴǶǸ Ǯ ǨǶǷǰǮ 
ǒǮǳǮǷǸǫǶǷǸǨǴ ǭǦ ǫǰǴǳǴǲǮȍǦ, ǆǩǫǳǼǮȍǦ ǭǦ ǫǳǫǶǩǫǸǮǰǦ 
ǍǪǶǹǬǫǳǮǫ ǳǦ ǵǶǫǨǴǭǳǮǼǮ ǨǴ ǵǦǸǳǮǴǸ ǸǶǦǳǷǵǴǶǸ 
ǕǶǮǨǦǸǳǮ ǰǴǲǵǦǳǮǮ 

 

 ǓǦǪǱǫǬǫǳ ǷǹǧȍǫǰǸ 
ǒǮǳǮǷǸǫǶǷǸǨǴ ǭǦ ǸǶǦǳǷǵǴǶǸ Ǯ ǨǶǷǰǮ 
ǒǮǳǮǷǸǫǶǷǸǨǴ ǭǦ ǫǰǴǳǴǲǮȍǦ, ǆǩǫǳǼǮȍǦ ǭǦ ǫǳǫǶǩǫǸǮǰǦ 



ǓǆǜǎǔǓǆǑǋǓ ǕǑǆǓ Ǎǆ 
ǐǑǎǒǆǘǗǐǎ ǕǖǔǒǋǓǎ 

105 

 

 

 

ʇʀʄ 30 ʅʘʧʨʝʜʥʘ ʤʦʙʠʣʥʦʩʪ 
 

ʇʀʄ 30 ʅʘʧʨʝʜʥʘ ʤʦʙʠʣʥʦʩʪ 

ɻʣʘʚʥʘ ʮʝʣ: ǓǦǲǦǱǹǨǦȏǫ ǳǦ ǱǴǰǦǱǳǴǸǴ ǭǦǩǦǪǹǨǦȏǫ ǳǦ ǨǴǭǪǹǻǴǸ. 
ʆʧʠʩ: ǒǫǶǰǦǸǦ ǴǵǺǦȑǦ ǷǵǶǴǨǫǪǹǨǦȏǫ ǰǦǲǵǦȏǮ/ǴǧǫǭǧǫǪǹǨǦȏǫ ǷǹǧǨǫǳǼǮǮ Ǯ ǷǮǷǸǫǲǮ ǭǦ ǰǴǶǮǷǸǫȏǫ ǳǦ ǳǴǨǮ ǮǱǮ ǮǭǳǦȍǲǫǳǮ ǨǫǱǴǷǮǵǫǪǮ, 
ǫǱǫǰǸǶǮǽǳǮ ǷǰǹǸǫǶǮ, ǵǶǴǲǴǨǮǶǦȏǫ ǳǦ ǵǫǾǦǽǫȏǫ Ǯ ǨǴǨǫǪǹǨǦȏǫ ǵǴǱǮǸǮǰǮ ǭǦ ǵǦǶǰǮǶǦȏǫ ǰǴǮ ǧǮ ȍǦ ǳǦǲǦǱǮǱǫ ǹǵǴǸǶǫǧǦǸǦ ǳǦ ǦǨǸǴǲǴǧǮǱǮ ǨǴ 
ǩǶǦǪǷǰǴǸǴ ǵǴǪǶǦǽȍǫ. ǑǹȈǫǸǴ, ǴǷǴǧǫǳǴ ǨǴ ǵǴǲǦǱǮǸǫ ǩǶǦǪǴǨǮ ǰǦǪǫ ǾǸǴ ǲǳǴǩǹ ǴǪ ǳǮǨ ǰǴǶǮǷǸǦǸ ǦǨǸǴǲǴǧǮǱǮ ǳǦ ǰǶǦǸǰǮ ǶǦǷǸǴȍǦǳǮȍǦ, ǧǮ ȍǦ ǭǩǴǱǫǲǮǱǫ 
ǹǵǴǸǶǫǧǦǸǦ ǳǦ ǨǫǱǴǷǮǵǫǪǮ/ǫǱǫǰǸǶǮǽǳǮ ǷǰǹǸǫǶǮ ǮǱǮ ǵǫǾǦǽǫȏǫ. 

 

 

ǈǶǫǲǫǳǷǰǦ ǶǦǲǰǦ 

 

 ǘǮǵ 
 

 

 ǗǫǰǸǴǶ 

 

 ǉǦǷǴǨǮ 

 

 ǔǵǷǫǩ 

2030 ð 2050 ǩǴǪǮǳǦ 
ǖǫǩǹǱǦǸǴǶǫǳ, ǸǫǻǳǮǽǰǮ, 
ǮǳǺǴǶǲǦǸǮǨǫǳ 

ǘǶǦǳǷǵǴǶǸ CO2, CH4, N2O ǓǦǼǮǴǳǦǱǫǳ 

 

 

 
ǖǫǱǫǨǦǳǸǳǮ ǵǱǦǳǷǰǮ ǪǴǰǹǲǫǳǸǮ, 
ǭǦǰǴǳǷǰǮ Ǯ ǶǫǩǹǱǦǸǴǶǳǮ ǦǰǸǮ 

ǓǦǼǮǴǳǦǱǳǦ ǸǶǦǳǷǵǴǶǸǳǦ ǷǸǶǦǸǫǩǮȍǦ 
ǗǸǶǦǸǫǩǮȍǦ ǭǦ ǶǦǭǨǴȍ ǳǦ ǫǳǫǶǩǫǸǮǰǦǸǦ ǳǦ ǖǫǵǹǧǱǮǰǦ ǒǦǰǫǪǴǳǮȍǦ ǪǴ 2040 ǩǴǪǮǳǦ 
ǊǴǳǫǷǫǳǮ ǴǪǱǹǰǮ ǴǪ ǷǸǶǦǳǦ ǳǦ ǴǵǾǸǮǳǮǸǫ ǭǦ ǷǹǧǨǫǳǼǮǴǳǮǶǦȏǫ ǳǦ ǰǹǵǹǨǦȏǫ ǳǦ ǳǴǨǮ 
ǨǫǱǴǷǮǵǫǪǮ 

 

 

 
ǒǫǸǴǪǴǱǴǩǮȍǦ 

 ǒǴǪǫǱǮǶǦȏǫ ǴǪǴǭǪǴǱǦ ǳǦǩǴǶǫ Ǯ ǴǵǸǮǲǮǭǦǼǮȍǦ ǷǴ ǳǦȍǲǦǱǮ ǸǶǴǾǴǼǮ ǰǴǶǮǷǸǫȍȑǮ ǩǴ ǲǴǪǫǱǴǸ 
MARKAL. 
ǒǫǸǴǪǴǱǴǩǮȍǦ ǳǦ ǒǕǐǕ 

 

 ǕǶǫǸǵǴǷǸǦǨǰǮ 
ǊǴ 2050 ǩǴǪǮǳǦ, 5% ǴǪ ǵǦǸǳǮǽǰǮǸǫ ǰǮǱǴǲǫǸǶǮ ǳǦ ǰǶǦǸǰǮ ǶǦǷǸǴȍǦǳǮȍǦ ȑǫ ǧǮǪǦǸ ǭǦǲǫǳǫǸǮ ǷǴ 
ǵǫǾǦǽǫȏǫ, ǰǴǶǮǷǸǫȏǫ ǨǫǱǴǷǮǵǫǪǮ ǮǱǮ ǫǱǫǰǸǶǮǽǳǮ ǷǰǹǸǫǶǮ 

 
 
 

 

 

ǗǸǦǸǹǷ ǳǦ ǮǲǵǱǫǲǫǳǸǦǼǮȍǦ ǕǴǪ ǮǲǵǱǫǲǫǳǸǦǼǮȍǦ 

 
 
 

ǕǶǫǭǫǲǫǳǮ ǽǫǰǴǶǮ 

ǗǵǶǴǨǫǪǫǳǮ Ƿǫ ǷǹǧǨǫǳǼǮǮ Ǯ ǰǦǲǵǦȏǮ ǭǦ ǰǹǵǹǨǦȏǫ ǳǴǨǮ ǨǫǱǴǷǮǵǫǪǮ/ǫǱǫǰǸǶǮǽǳǮ ǷǰǹǸǫǶǮ 
ǎǲǵǱǫǲǫǳǸǮǶǦǳǮ ǷǮǷǸǫǲǮ ǭǦ ǮǭǳǦȍǲǹǨǦȏǫ ǨǫǱǴǷǮǵǫǪǮ 
ǎǭǩǶǦǪǫǳǮ ǵǦǸǫǰǮ ǭǦ ǨǫǱǴǷǮǵǫǪǮ 
ǗǵǶǴǨǫǪǫǳǴ ǫ ǭǴǳǷǰǴ ǵǦǶǰǮǶǦȏǫ 
ǎǭǩǶǦǪǫǳǮ ǳǴǨǮ ǵǦǶǰǮǳǭǮ ǳǦ ǵǴǨǫȑǫ ǳǮǨǴǦ 
ǈǴ ǵǫǶǮǴǪǴǸ 2016-2019 ǩǴǪǮǳǦ ǷǹǧǨǫǳǼǮǴǳǮǶǦǳǮ Ƿǫ ǴǰǴǱǹ 17.500 ǨǫǱǴǷǮǵǫǪǮ Ǯ ǴǰǴǱǹ 300 
ǫǱǫǰǸǶǮǽǳǮ ǷǰǹǸǫǶǮ. ǗǹǧǨǫǳǼǮǮǸǫ ǳǦ ǩǴǪǮǾǳǴ ǳǮǨǴ Ƿǫ ǴǰǴǱǹ 230000 û. 

 
ǕǶǫǪǨǮǪǫǳǮ ǽǫǰǴǶǮ 

ǊǦ Ƿǫ ǵǶǴǪǴǱǬǮ ǷǴ ǷǵǶǴǨǫǪǹǨǦȏǫǸǴ ǳǦ ǰǦǲǵǦȏǮǸǫ Ǯ ǷǹǧǨǫǳǼǮǮǸǫ ǭǦ ǰǹǵǹǨǦȏǫ ǳǴǨǮ 
ǨǫǱǴǷǮǵǫǪǮ Ǯ ǮǭǳǦȍǲǹǨǦȏǫ ǨǫǱǴǷǮǵǫǪǮ 
ǊǦ Ƿǫ ǵǶǴǪǴǱǬǮ ǷǴ ǮǭǩǶǦǪǧǦǸǦ ǳǦ ǳǴǨǮ ǵǦǸǫǰǮ ǭǦ ǨǫǱǴǷǮǵǫǪǮ 

 
 
 
 
 

 

 

 
 

ǎǳǪǮǰǦǸǴǶǮ 

ǈǶǫǪǳǴǷǸ ǳǦ 
ǮǳǪǮǰǦǸǴǶǴǸ 
ǨǴ ǵǴǷǱǫǪǳǦǸǦ 
ǮǭǨǫǾǸǦȍǳǦ 
ǩǴǪǮǳǦ 

 
 
ǎǳǪǮǰǦǸǮǨǳǦ ǸǶǦǫǰǸǴǶǮȍǦ 

 

ǜǫǱǳǦ ǨǶǫǪǳǴǷǸ 
ǳǦ ǮǳǪǮǰǦǸǴǶǴǸ 

2016-2018 ǩǴǪǮǳǦ 2020 ǩǴǪǮǳǦ 2025 ǩǴǪǮǳǦ 2030 ǩǴǪǮǳǦ 

ǓǦǵǶǫǪǴǰ 
ǇǶǴȍ ǳǦ ǨǫǱǴǷǮǵǫǪǮ/ 
ǫǱǫǰǸǶǮǽǳǮ ǷǰǹǸǫǶǮ 

12660* 

 

ǓǦǲǦǱǹǨǦȏǫ ǳǦ ǫǲǮǷǮǮǸǫ (Gg CO2-eq) 
2030 ǩǴǪǮǳǦ 2040 ǩǴǪǮǳǦ 2050 ǩǴǪǮǳǦ 

3.0 6.4 12.5 

 

ǊǶǹǩǴ 

ǍǦǾǸǫǪǦ ǳǦ ǺǮǳǦǱǳǦ 
ǫǳǫǶǩǮȍǦ (ktoe)  

1 2.5 4.8 

ǍǦǾǸǫǪǦ ǳǦ ǵǶǮǲǦǶǳǦ 
ǫǳǫǶǩǮȍǦ (ktoe)  

1 2.5 4.8 

 

 

 ǇǹȓǫǸ 12 

ǚǮǳǦǳǷǮǮ 
ǎǭǨǴǶ ǳǦ ǺǮǳǦǳǷǮǮ 

ǕǶǮǨǦǸǫǳ ǷǫǰǸǴǶ, ǺǴǳǪ ǭǦ ǋǋ, ǷǸǮǲǹǱǦǼǮǮ ǴǪ ǧǹȓǫǸǴǸ ǳǦ ǼǫǳǸǶǦǱǳǦǸǦ Ǯ ǱǴǰǦǱǳǦǸǦ ǨǱǦǷǸ, 
ǪǴǳǦǸǴǶǮ 

 

 

 
ǗǹǧȍǫǰǸ ǾǸǴ ǨǶǾǮ ǮǲǵǱǫǲǫǳǸǦǼǮȍǦ 

ǒǮǳǮǷǸǫǶǷǸǨǴ ǭǦ ǫǰǴǳǴǲǮȍǦ, ǆǩǫǳǼǮȍǦ ǭǦ ǫǳǫǶǩǫǸǮǰǦ 
ǑǴǰǦǱǳǦ ǷǦǲǴǹǵǶǦǨǦ 
ǐǶǦȍǳǮ ǰǴǶǮǷǳǮǼǮ 

 

 ǓǦǪǱǫǬǫǳ ǷǹǧȍǫǰǸ 
ǒǮǳǮǷǸǫǶǷǸǨǴ ǭǦ ǫǰǴǳǴǲǮȍǦ, ǆǩǫǳǼǮȍǦ ǭǦ ǫǳǫǶǩǫǸǮǰǦ 
ǑǴǰǦǱǳǦ ǷǦǲǴǹǵǶǦǨǦ 

* ǗǦǲǴ ǴǳǮǫ ǰǴǮ ǦǵǱǮǼǮǶǦǱǫ ǭǦ ǷǹǧǨǫǳǼǮǮ 



ǓǆǜǎǔǓǆǑǋǓ ǕǑǆǓ Ǎǆ 
ǐǑǎǒǆǘǗǐǎ ǕǖǔǒǋǓǎ 

106 

 

 

 

ʇʀʄ 31 ʀʟʛʨʘʜʙʘ ʥʘ ʧʨʫʛʘʪʘ ʢʦʥ ʈʝʧʫʙʣʠʢʘ ɹʫʛʘʨʠʿʘ 
 
 

ʇʀʄ 31 ʀʟʛʨʘʜʙʘ ʥʘ ʧʨʫʛʘʪʘ ʢʦʥ ʈʝʧʫʙʣʠʢʘ ɹʫʛʘʨʠʿʘ 

ɻʣʘʚʥʘ ʮʝʣ: ǕǴǨǶǭǹǨǦȏǫ ǳǦ ǖǫǵǹǧǱǮǰǦ ǒǦǰǫǪǴǳǮȍǦ ǷǴ ǖǫǵǹǧǱǮǰǦ ǇǹǩǦǶǮȍǦ Ǯ ǵǶǴǾǮǶǹǨǦȏǫ ǳǦ ǮǭǨǴǭǴǸ ǳǦ ǳǦǪǨǴǶǫǾǳǮ ǵǦǭǦǶǮ, ǳǫ ǷǦǲǴ ǨǴ 
ǷǴǷǫǪǳǮǸǫ ǭǫǲȍǮ, Ǹǹǰǹ Ǯ ǨǴ ǶǫǩǮǴǳǴǸ ǳǦ ƿǹǩǴǮǷǸǴǽǳǦ ǋǨǶǴǵǦ Ǯ ǘǹǶǼǮȍǦ, ǰǴǶǮǷǸǫȍȑǮ ǩǴ ǬǫǱǫǭǳǮǽǰǮǴǸ ǸǶǦǳǷǵǴǶǸ. 
ʆʧʠʩ: ǎǭǩǶǦǪǧǦ ǳǦ ǵǶǹǩǦǸǦ ǰǴǳ ǖǫǵǹǧǱǮǰǦ ǇǹǩǦǶǮȍǦ. 

 

 
ǈǶǫǲǫǳǷǰǦ ǶǦǲǰǦ 

 

 ǘǮǵ 
 

 

 ǗǫǰǸǴǶ 

 

 ǉǦǷǴǨǮ 
 

 

 ǔǵǷǫǩ 

2030 ð 2050 ǩǴǪǮǳǦ ǘǫǻǳǮǽǰǮ, ǷǸǶǦǸǫǾǰǮ ǘǶǦǳǷǵǴǶǸ CO2, CH4, N2O ǓǦǼǮǴǳǦǱǫǳ 
 

 
ǖǫǱǫǨǦǳǸǳǮ ǵǱǦǳǷǰǮ ǪǴǰǹǲǫǳǸǮ, 
ǭǦǰǴǳǷǰǮ Ǯ ǶǫǩǹǱǦǸǴǶǳǮ ǦǰǸǮ 

ǕǶǴǩǶǦǲǦ ǭǦ ǶǦǧǴǸǦ ǳǦ ǈǱǦǪǦǸǦ ǳǦ ǖǫǵǹǧǱǮǰǦ ǗǫǨǫǶǳǦ ǒǦǰǫǪǴǳǮȍǦ 
ǓǦǼǮǴǳǦǱǳǦ ǸǶǦǳǷǵǴǶǸǳǦ ǷǸǶǦǸǫǩǮȍǦ 

 

 
ǒǫǸǴǪǴǱǴǩǮȍǦ [ǭǦ ǵǶǴǼǫǳǰǦ ǳǦ 
ǫǲǮǷǮǮǸǫ] 

ǒǴǪǫǱǮǶǦȏǫ ǴǪǴǭǪǴǱǦ ǳǦǩǴǶǫ Ǯ ǴǵǸǮǲǮǭǦǼǮȍǦ ǷǴ ǳǦȍǲǦǱǮ ǸǶǴǾǴǼǮ ǰǴǶǮǷǸǫȍȑǮ ǩǴ ǲǴǪǫǱǴǸ 
MARKAL. 
ǒǫǸǴǪǴǱǴǩǮȍǦ ǳǦ ǒǕǐǕ 

 

 ǕǶǫǸǵǴǷǸǦǨǰǮ 
 ǊǴ 2040 ǩǴǪǮǳǦ ǪǴ 5% ǴǪ ǸǴǳǷǰǮ ǰǮǱǴǲǫǸǶǮ (ǪǴ ǖǫǵǹǧǱǮǰǦ ǇǹǩǦǶǮȍǦ) ǳǦ ǸǫǾǰǮǸǫ ǸǴǨǦǶǳǮ ǨǴǭǮǱǦ 

ȑǫ ǧǮǪǦǸ ǭǦǲǫǳǫǸǮ ǷǴ ǬǫǱǫǭǳǮǽǰǮ ǸǶǦǳǷǵǴǶǸ. 

 
 
 

 

 

ǗǸǦǸǹǷ ǳǦ ǮǲǵǱǫǲǫǳǸǦǼǮȍǦ [ǮǪǫȍǦ, 
ǺǦǭǦ ǳǦ ǵǱǦǳǮǶǦȏǫ, ǨǴ ǺǦǭǦ ǳǦ 
ǮǲǵǱǫǲǫǳǸǦǼǮȍǦ] 

 
ǕǴǪ ǮǲǵǱǫǲǫǳǸǦǼǮȍǦ 

 

 
ǕǶǫǭǫǲǫǳǮ ǽǫǰǴǶǮ 

ǈǴ 2017 ǩǴǪǮǳǦ ǋǙ ǪǴǪǫǱǮ 70 ǲǮǱ. ǫǨǶǦ ǩǶǦǳǸ ǳǦ ǈǱǦǪǦǸǦ ǭǦ ǮǭǩǶǦǪǧǦ ǳǦ ǴǨǦǦ ǬǫǱǫǭǳǮǽǰǦ ǵǶǹǩǦ 
ǕǶǨǦǸǦ ǺǦǭǦ (ǐǹǲǦǳǴǨǴ - ǇǫȎǦǰǴǨǼǫ) ǫ ǨǴ ǮǭǩǶǦǪǧǦ, 67% ǮǭǩǶǦǪǫǳǮ ǪǴ ǰǶǦȍǴǸ ǳǦ 2019 ǩǴǪǮǳǦ 
ǔǸǰǦǰǴ ǧǫǾǫ ǴǸǰǦǬǦǳǦ ǮǭǩǶǦǪǧǦǸǦ ǳǦ ǵǶǨǦǸǦ ǺǦǭǦ, ǧǫǾǫ ǴǧȍǦǨǫǳ ǳǴǨ ǸǫǳǪǫǶ Ǯ ǭǦ ǵǶǨǦǸǦ Ǯ ǭǦ 
ǨǸǴǶǦǸǦ ǺǦǭǦ ǨǴ ǺǫǨǶǹǦǶǮ 2021 ǩǴǪǮǳǦ (ǗǫǨǫǶǳǦ ǒǦǰǫǪǴǳǮȍǦ: ǌǫǱǫǭǳǮǽǰǮ ǐǴǶǮǪǴǶ VIII, ǕǶǨǦ 
Ǯ ǈǸǴǶǦ ǊǫǱǳǮǼǦ ǕǴǨǸǴǶǫǳ ǸǫǳǪǫǶ ǎǷǸǴǽǫǳ ǪǫǱ ǴǪ ǌǫǱǫǭǳǮǽǰǮ ǐǴǶǮǪǴǶ VIII, ǕǶǨǦ ǊǫǱǳǮǼǦ 
ǐǹǲǦǳǴǨǴ -ǇǦȎǦǰǴǨǼǫ Ǯ ǨǸǴǶǦ ǪǫǱǳǮǼǦ, ǇǫȎǦǰǴǨǼǫ ð ǐǶǮǨǦ ǕǦǱǦǳǰǦ). 

ǕǶǫǪǨǮǪǫǳǮ ǽǫǰǴǶǮ 
ǊǦ Ƿǫ ǭǦǨǶǾǮ ǮǭǩǶǦǪǧǦǸǦ ǳǦ ǵǶǨǦǸǦ Ǯ ǨǸǴǶǦǸǦ ǺǦǭǦ ǪǴ ǰǶǦȍǴǸ ǳǦ 2024 ǩǴǪǮǳǦ 
ǘǫǳǪǫǶ ǭǦ ǸǶǫǸǦ ǺǦǭǦ (ǐǶǮǨǦ ǕǦǱǦǳǰǦ ð ǊǫǨǫ ǇǦǮǶ) ȑǫ Ƿǫ ǴǧȍǦǨǮ. 

 
 
 
 
 
 
 
 

 

 
 

ǎǳǪǮǰǦǸǴǶǮ 

ǈǶǫǪǳǴǷǸ ǳǦ 
ǮǳǪǮǰǦǸǴǶǴǸ 
ǨǴ ǵǴǷǱǫǪǳǦǸǦ 
ǮǭǨǫǾǸǦȍǳǦ 
ǩǴǪǮǳǦ 

 
 
ǎǳǪǮǰǦǸǮǨǳǦ ǸǶǦǫǰǸǴǶǮȍǦ 

 

ǜǫǱǳǦ ǨǶǫǪǳǴǷǸ ǳǦ 
ǮǳǪǮǰǦǸǴǶǴǸ 

2016-2018 ǩǴǪǮǳǦ 2020 ǩǴǪǮǳǦ 2025 ǩǴǪǮǳǦ 2030 ǩǴǪǮǳǦ 

 
ǓǦǵǶǫǪǴǰ 

ǍǩǴǱǫǲǹǨǦȏǫ 
ǳǦ ǸǴǳǮ ǰǲ ǨǴ 
ǬǫǱǫǭǳǮǽǰǮǴǸ 
ǸǶǦǳǷǵǴǶǸ (Ǹǰǲ) 

    

ǓǦǲǦǱǹǨǦȏǫ ǳǦ ǫǲǮǷǮǮǸǫ 
(Gg CO2-eq) 

2030 ǩǴǪǮǳǦ 2040 ǩǴǪǮǳǦ 2050 ǩǴǪǮǳǦ 

24.6 37,5 50.3 

 

 
ǊǶǹǩǴ 

ǍǦǾǸǫǪǦ ǳǦ ǺǮǳǦǱǳǦ 
ǫǳǫǶǩǮȍǦ (ktoe)  

10.2 15.3 20.5 

ǍǦǾǸǫǪǦ ǳǦ 
ǵǶǮǲǦǶǳǦ ǫǳǫǶǩǮȍǦ 
(ktoe)  

 
8.2 

 
12.2 

 
16.2 

 

 

 

ǚǮǳǦǳǷǮǮ 
ǇǹȓǫǸ 720 ǲǮǱǮǴǳǮ ǫǨǶǦ (ǮǳǺǶǦǷǸǶǹǰǸǹǶǦ+ǨǴǭǴǨǮ) 

ǎǭǨǴǶ ǳǦ ǺǮǳǦǳǷǮǮ ǇǹȓǫǸǴǸ ǳǦ ǼǫǳǸǶǦǱǳǦǸǦ ǨǱǦǷǸ 
 

 ǗǹǧȍǫǰǸ ǾǸǴ ǨǶǾǮ ǮǲǵǱǫǲǫǳǸǦǼǮȍǦ 
ǈǱǦǪǦ ǳǦ ǖǫǵǹǧǱǮǰǦ ǗǫǨǫǶǳǦ ǒǦǰǫǪǴǳǮȍǦ 
ǒǮǳǮǷǸǫǶǷǸǨǴ ǭǦ ǸǶǦǳǷǵǴǶǸ Ǯ ǨǶǷǰǮ 

 

 ǓǦǪǱǫǬǫǳ ǷǹǧȍǫǰǸ ǒǮǳǮǷǸǫǶǷǸǨǴ ǭǦ ǸǶǦǳǷǵǴǶǸ Ǯ ǨǶǷǰǮ 



ǓǆǜǎǔǓǆǑǋǓ ǕǑǆǓ Ǎǆ 
ǐǑǎǒǆǘǗǐǎ ǕǖǔǒǋǓǎ 

107 

 

 

 

ʇʀʄ 32 ɽʣʝʢʪʨʠʬʠʢʘʮʠʿʘ ʥʘ ʪʨʘʥʩʧʦʨʪʦʪ 
 

ʇʀʄ 32 ɽʣʝʢʪʨʠʬʠʢʘʮʠʿʘ ʥʘ ʪʨʘʥʩʧʦʨʪʦʪ 

ɻʣʘʚʥʘ ʮʝʣ: ǘǶǦǳǭǮǼǮȍǦ ǴǪ ǴǵǾǸǫǷǸǨǴ ǭǦǷǳǴǨǦǳǴ ǳǦ ǺǴǷǮǱǳǮ ǩǴǶǮǨǦ ǨǴ ǴǵǾǸǫǷǸǨǴ ǷǴ ǳǮǭǴǰ ȍǦǩǱǫǶǴǪ, ǰǦǪǫ ǾǸǴ ǴǧǳǴǨǱǮǨǦǸǦ ǫǳǫǶǩǮȍǦ Ǯ 
ǫǱǫǰǸǶǮǺǮǰǦǼǮȍǦǸǦ ǳǦ ǸǶǦǳǷǵǴǶǸǴǸ ȑǫ ǮǩǶǦǦǸ ǳǦȍǨǦǬǳǦ ǹǱǴǩǦ. 
ʆʧʠʩ: ǘǶǫǧǦ ǪǦ Ƿǫ ǷǵǶǴǨǫǪǦǸ ǧǦǶǫǲ ǷǱǫǪǳǮǨǫ ǲǫǶǰǮ ǵǶǫǵǴǶǦǽǦǳǮ ǨǴ ăǗǸǹǪǮȍǦ ǭǦ ǸǶǦǳǷǵǴǶǸǳǮǴǸ ǷǫǰǸǴǶ, ǦǳǦǱǮǭǦ ǳǦ ǵǴǱǮǸǮǰǮ Ǯ ǲǫǶǰǮò: 
ǊǮǶǫǰǸǳǴ ǷǹǧǨǫǳǼǮǴǳǮǶǦȏǫ ǳǦ ǫǱǫǰǸǶǮǽǳǮ ǨǴǭǮǱǦ, 5000 ǫǨǶǦ 
ǔǧǨǶǷǰǦ ǭǦ ǵǴǷǸǦǨǹǨǦȏǫ ǧǶǭǮ ǵǴǱǳǦǽǮ ǳǦ ǷǮǸǫ ǧǫǳǭǮǳǷǰǮ ǵǹǲǵǮ ǳǦ ǦǨǸǴǵǦǸǮǸǫ (ǳǦ ǷǫǰǴǮ 100 km ǪǴ 2020 ǩǴǪǮǳǦ) 

 

 

ǈǶǫǲǫǳǷǰǦ ǶǦǲǰǦ 

 

 ǘǮǵ 

 

 ǗǫǰǸǴǶ 

 

 ǉǦǷǴǨǮ 
 

 

 ǔǵǷǫǩ 

2030 ð 2050 ǩǴǪǮǳǦ 
ǖǫǩǹǱǦǸǴǶǫǳ, ǷǸǶǦǸǫǾǰǮ, 
ǮǳǺǴǶǲǦǸǮǨǫǳ 

ǘǶǦǳǷǵǴǶǸ CO2, CH4, N2O ǓǦǼǮǴǳǦǱǫǳ 

 

 

 
ǖǫǱǫǨǦǳǸǳǮ ǵǱǦǳǷǰǮ ǪǴǰǹǲǫǳǸǮ, 
ǭǦǰǴǳǷǰǮ Ǯ ǶǫǩǹǱǦǸǴǶǳǮ ǦǰǸǮ 

ǓǦǼǮǴǳǦǱǳǦ ǸǶǦǳǷǵǴǶǸǳǦ ǷǸǶǦǸǫǩǮȍǦ 
ǗǸǶǦǸǫǩǮȍǦ ǭǦ ǶǦǭǨǴȍ ǳǦ ǫǳǫǶǩǫǸǮǰǦǸǦ ǳǦ ǖǫǵǹǧǱǮǰǦ ǒǦǰǫǪǴǳǮȍǦ ǪǴ 2040 ǩǴǪǮǳǦ 
ǍǦǰǴǳ ǭǦ ǨǴǭǮǱǦ 
ǍǦǰǴǳ ǭǦ ǪǦǳǴǰ ǳǦ ǨǴǭǮǱǦ 

 

 ǒǫǸǴǪǴǱǴǩǮȍǦ 
ǒǴǪǫǱǮǶǦȏǫ ǴǪǴǭǪǴǱǦ ǳǦǩǴǶǫ Ǯ ǴǵǸǮǲǮǭǦǼǮȍǦ ǷǴ ǳǦȍǲǦǱǮ ǸǶǴǾǴǼǮ ǰǴǶǮǷǸǫȍȑǮ ǩǴ ǲǴǪǫǱǴǸ MARKAL. 
ǒǫǸǴǪǴǱǴǩǮȍǦ ǳǦ ǒǕǐǕ 

 

 ǕǶǫǸǵǴǷǸǦǨǰǮ 
ǕǶǫǪǨǮǪǫǳǴ ǫ ǪǴ 2050 ǩǴǪǮǳǦ ǹǪǫǱǴǸ ǳǦ ǫǱǫǰǸǶǮǽǳǮ ǨǴǭǮǱǦ Ǯ ǻǮǧǶǮǪǳǮ ǫǱǫǰǸǶǮǽǳǮ ǨǴǭǮǱǦ ăǷǴ 
ǵǴǱǳǦǽò ǨǴ ǨǰǹǵǳǮǸǫ ǵǦǸǳǮǽǰǮ ǰǮǱǴǲǫǸǶǮ ǴǪ ǦǨǸǴǲǴǧǮǱǮǸǫ ǪǦ ǧǮǪǫ 55%. 

 
 
 
 
 
 

 

ǗǸǦǸǹǷ ǳǦ ǮǲǵǱǫǲǫǳǸǦǼǮȍǦ ǕǴǪ ǮǲǵǱǫǲǫǳǸǦǼǮȍǦ 

 

 
ǕǶǫǭǫǲǫǳǮ ǽǫǰǴǶǮ 

ǕǴǱǳǦǽǮ ǮǳǷǸǦǱǮǶǦǳǮ ǳǦ ǴǪǶǫǪǫǳǮ ǱǴǰǦǼǮǮ ǨǴ ǉǶǦǪ ǗǰǴǵȍǫ, ǰǦǰǴ Ǯ ǨǴ ǪǶǹǩǮ ǩǶǦǪǴǨǮ 
ǍǦǰǴǳǴǸ ǭǦ ǨǴǭǮǱǦ ǷǹǾǸǮǳǷǰǮ ǮǭǲǫǳǫǸ ǨǴ ǦǨǩǹǷǸ 2019 ǩǴǪǮǳǦ 
ǍǦǰǴǳ ǭǦ ǪǦǳǴǰ ǳǦ ǨǴǭǮǱǦ Ǯ ǵǴǪǭǦǰǴǳǷǰǮ ǦǰǸǮ ǪǴǳǫǷǫǳǮ ǨǴ 2019 ǩǴǪǮǳǦ 
ǔǷǱǴǧǴǪǹǨǦȏǫ ǴǪ ǵǱǦȑǦȏǫ ǦǰǼǮǭǦ ǭǦ ǫǱǫǰǸǶǮǽǳǮ ǨǴǭǮǱǦ 
ǖǫǭǫǶǨǦǼǮȍǦ ǳǦ ǭǫǱǫǳ ǵǦǶǰǮǳǩ ǳǦ ǷǮǸǫ ȍǦǨǳǮ ǵǦǶǰǮǶǦǱǮǾǸǦ 
ǒǫǸǴǪǴǱǴǩǮȍǦǸǦ ǭǦ ǵǶǫǷǲǫǸǹǨǦȏǫ ǳǦ ǪǦǳǴǰǴǸ ǳǦ ǨǴǭǮǱǦ ǵǶǮ ǹǨǴǭ ǪǦ Ƿǫ ǭǦǷǳǴǨǦ ǳǦ CO2 

 
 

 
ǕǶǫǪǨǮǪǫǳǮ ǽǫǰǴǶǮ 

ǎǭǲǫǳǦ ǳǦ ǍǦǰǴǳǴǸ ǭǦ ǊǊǈ ǷǴ ǼǫǱ ǪǦ Ƿǫ ǳǦǲǦǱǮ ǷǸǦǵǰǦǸǦ ǳǦ ǊǊǈ ǴǪ 18% ǳǦ 5% ǭǦ ǻǮǧǶǮǪǳǮǸǫ Ǯ 
ǫǱǫǰǸǶǮǽǳǮǸǫ ǨǴǭǮǱǦ 
ǎǭǶǦǧǴǸǰǦ ǳǦ ǷǸǹǪǮǮ ǭǦ ǴǵǶǫǪǫǱǹǨǦȏǫ ǳǦ ǳǦȍǪǴǧǶǮ ǱǴǰǦǼǮǮ ǭǦ ǵǴǷǸǦǨǹǨǦȏǫ ǳǦ ǵǴǱǳǦǽǮ ǭǦ 
ǫǱǫǰǸǶǮǽǳǮ ǨǴǭǮǱǦ ǴǪ ǦǷǵǫǰǸ ǳǦ ǫǱǫǰǸǶǴǫǳǫǶǩǫǸǷǰǦǸǦ ǲǶǫǬǦ. 
ǈǴ ǧǹȓǫǸǴǸ ǸǶǫǧǦ ǪǦ Ƿǫ ǮǭǪǨǴȍǦǸ ǷǶǫǪǷǸǨǦ ǭǦ ǶǫǦǱǮǭǦǼǮȍǦ ǳǦ ǕǶǴǩǶǦǲǦǸǦ ǭǦ ǷǹǧǨǫǳǼǮǴǳǮǶǦȏǫ ǳǦ 
ǳǴǨǮ ǨǴǭǮǱǦ 
ǎǭǶǦǧǴǸǰǦ ǳǦ ǷǸǶǦǸǫǩǮȍǦ ǭǦ ǫǱǫǰǸǶǮǺǮǰǦǼǮȍǦ ǳǦ ǸǶǦǳǷǵǴǶǸǳǮǴǸ ǷǫǰǸǴǶ 
ǎǭǶǦǧǴǸǰǦ ǳǦ ǷǸǶǦǸǫǩǮȍǦ ǭǦ ǹǵǴǸǶǫǧǦ ǳǦ ǨǴǪǴǶǴǪ 

 
ǎǳǪǮǰǦǸǴǶǮ 

ǈǶǫǪǳǴǷǸ ǳǦ ǮǳǪǮǰǦǸǴǶǴǸ ǨǴ 
ǵǴǷǱǫǪǳǦǸǦ ǮǭǨǫǾǸǦȍǳǦ ǩǴǪǮǳǦ 

ǎǳǪǮǰǦǸǮǨǳǦ ǸǶǦǫǰǸǴǶǮȍǦ 
ǜǫǱǳǦ ǨǶǫǪǳǴǷǸ ǳǦ 
ǮǳǪǮǰǦǸǴǶǴǸ 

2018 ǩǴǪǮǳǦ 2020 ǩǴǪǮǳǦ 2025 ǩǴǪǮǳǦ 2030 ǩǴǪǮǳǦ 

 
 
 
 

 

 
ǓǦǵǶǫǪǴǰ 

ǍǩǴǱǫǲǹǨǦȏǫ ǳǦ ǸǴǳǮ 
ǰǲ ǨǴ ǬǫǱǫǭǳǮǽǰǮǴǸ 
ǸǶǦǳǷǵǴǶǸ (Ǹǰǲ) 

 

ǓǦǲǦǱǹǨǦȏǫ ǳǦ ǫǲǮǷǮǮǸǫ 
(Gg CO2-eq) 

2030 ǩǴǪǮǳǦ 2040 ǩǴǪǮǳǦ 2050 ǩǴǪǮǳǦ 

120.3 259.7 272.2 

 

ǊǶǹǩǴ 

ǍǦǾǸǫǪǦ ǳǦ ǺǮǳǦǱǳǦ 
ǫǳǫǶǩǮȍǦ (ktoe)  

60.7 125.6 131.7 

ǍǦǾǸǫǪǦ ǳǦ ǵǶǮǲǦǶǳǦ 
ǫǳǫǶǩǮȍǦ (ktoe)  

40.8 83.8 87.8 

 

 

 

ǚǮǳǦǳǷǮǮ 
ǇǹȓǫǸ 7579 ǲǮǱǮǴǳǮ ǫǨǶǦ 

ǎǭǨǴǶ ǳǦ ǺǮǳǦǳǷǮǮ ǕǶǮǨǦǸǫǳ ǷǫǰǸǴǶ, ǺǴǳǪ ǭǦ ǋǋ, ǷǸǮǲǹǱǦǼǮǮ ǴǪ ǧǹȓǫǸǴǸ ǳǦ ǼǫǳǸǶǦǱǳǦǸǦ ǨǱǦǷǸ 

 

 

 
ǗǹǧȍǫǰǸ ǾǸǴ ǨǶǾǮ ǮǲǵǱǫǲǫǳǸǦǼǮȍǦ 

ǈǱǦǪǦ ǳǦ ǖǫǵǹǧǱǮǰǦ ǗǫǨǫǶǳǦ ǒǦǰǫǪǴǳǮȍǦ 
ǒǮǳǮǷǸǫǶǷǸǨǴ ǭǦ ǸǶǦǳǷǵǴǶǸ Ǯ ǨǶǷǰǮ 
ǒǮǳǮǷǸǫǶǷǸǨǴ ǭǦ ǫǰǴǳǴǲǮȍǦ, ǆǩǫǳǼǮȍǦ ǭǦ ǫǳǫǶǩǫǸǮǰǦ 

 

 ǓǦǪǱǫǬǫǳ ǷǹǧȍǫǰǸ 
ǒǮǳǮǷǸǫǶǷǸǨǴ ǭǦ ǫǰǴǳǴǲǮȍǦ, ǆǩǫǳǼǮȍǦ ǭǦ ǫǳǫǶǩǫǸǮǰǦ 
ǒǮǳǮǷǸǫǶǷǸǨǴ ǭǦ ǨǳǦǸǶǫǾǳǮ ǶǦǧǴǸǮ 

* ǎǦǰǴ ǴǨǮǫ ǨǴǭǮǱǦ Ƿǫ ǵǴǫǺǮǰǦǷǳǮ ǴǪ ǨǴǭǮǱǦǸǦ ǷǴ ǺǴǷǮǱǳǮ ǩǴǶǮǨǦ, ǫǲǮǷǮǮǸǫ ǴǪ ǴǨǦǦ ǲǫǶǰǦ ǲǴǬǫ ǪǦ Ƿǫ ǭǩǴǱǫǲǦǸ, ǮǲǦȍȑǮ 
ǵǶǫǪǨǮǪ ǪǫǰǦ ǫǱǫǰǸǶǮǽǳǦǸǦ ǫǳǫǶǩǮȍǦ ǨǴ ǫǱǫǰǸǶǴǫǳǫǶǩǫǸǷǰǮǴǸ ǷǮǷǸǫǲ ǩǱǦǨǳǴ Ƿǫ ǵǶǴǮǭǨǫǪǹǨǦ ǴǪ ǺǴǷǮǱǳǮ ǩǴǶǮǨǦ, ǭǦǸǴǦ 
ǴǨǦǦ ǲǫǶǰǦ ǸǶǫǧǦ ǪǦ Ƿǫ ǷǵǶǴǨǫǪǹǨǦ ǵǦǶǦǱǫǱǳǴ ǷǴ ǲǫǶǰǮǸǫ ǭǦ ǵǶǴǮǭǨǴǪǷǸǨǴ ǳǦ ǫǱǫǰǸǶǮǽǳǦ ǫǳǫǶǩǮȍǦ ǴǪ ǔǎǋ. 

 
ǔǨǮǫ ǲǫǶǰǮ ǭǦ ǹǧǱǦǬǹǨǦȏǫ ǮǲǦǦǸ ǪǴǱǩǴǶǴǽǫǳ ǰǦǶǦǰǸǫǶ Ǯ ǧǦǶǦǦǸ ǷǸǶǦǸǫǾǰǮ ǵǶǮǷǸǦǵ ǭǦ ǪǦ Ƿǫ ǴǧǫǭǧǫǪǮ ǵǴǪǮǩǦȏǫ ǳǦ 

ǷǨǫǷǸǦ, ǪǦ Ƿǫ ǵǴǸǸǮǰǳǦǸ ǵǶǴǲǫǳǮ ǨǴ ǴǪǳǫǷǹǨǦȏǫǸǴ Ǯ ǪǦ Ƿǫ ǨǴǷǵǴǷǸǦǨǦǸ ǹǷǱǴǨǮ ǭǦ ǴǨǴǭǲǴǬǹǨǦȏǫ, ǰǦǰǴ ǾǸǴ Ƿǫ ǭǦǰǴǳǴ- 

ǪǦǨǷǸǨǴǸǴ Ǯ ǮǳǺǶǦǷǸǶǹǰǸǹǶǦǸǦ, ǰǦǰǴ ǾǸǴ Ƿǫ ǲǶǫǬǮǸǫ ǭǦ ǳǦǵǱǦǸǦ. 



ǓǆǜǎǔǓǆǑǋǓ ǕǑǆǓ Ǎǆ 
ǐǑǎǒǆǘǗǐǎ ǕǖǔǒǋǓǎ 

108 

 

 

4.2.1.3 ʇʨʝʛʣʝʜ ʥʘ ʤʝʨʢʠʪʝ ʠ ʠʥʚʝʩʪʠʮʠʩʢʠʪʝ ʧʦʪʨʝʙʠ 

 
ǗǵǴǶǫǪǫǳǴ ǷǴ ǴǷǳǴǨǳǴǸǴ ǷǼǫǳǦǶǮǴ, ǷǼǫǳǦǶǮǴǸǴ ǭǦ ǹǧǱǦǬǹǨǦȏǫ ǨǰǱǹǽǹǨǦ 32 ǲǫǶǰǮ/ǵǴǱǮǸǮǰǮ ǨǴ ǫǳǫǶǩǫǸǷǰǮǴǸ ǷǫǰǸǴǶ, 

ǰǦǰǴ ǾǸǴ ǫ ǵǶǮǰǦǬǦǳǴ ǨǴ ǘǦǧǫǱǦ 43. 

 
ʊʘʙʝʣʘ 4-3. ʇʨʝʛʣʝʜ ʥʘ ʤʝʨʢʠʪʝ/ʧʦʣʠʪʠʢʠʪʝ ʚʢʣʫʯʝʥʠ ʚʦ ʩʮʝʥʘʨʠʦʪʦ ʟʘ ʫʙʣʘʞʫʚʘˁʝ ʥʘ ʝʥʝʨʛʝʪʩʢʠʦʪ ʩʝʢʪʦʨ 

 

 

 
# 

 

 
ʇʦʣʠʪʠʢʘ/ʤʝʨʢʘ 

 

 
ʅʘʜʣʝʞʝʥ ʩʫʙʿʝʢʪ ʟʘ ʨʝʘʣʠʟʘʮʠʿʘ 

 

ɹʫ˅ʝʪ 
(ʤʠʣ. 
ʝʚʨʘ) 

 

 
ʀʟʚʦʨ ʥʘ ʬʠʥʘʥʩʠʠ 

ʀʥʜʠʢʘʪʠʚʥʦ ʥʘʤʘʣʫʚʘˁʝ ʥʘ 
ʝʤʠʩʠʠʪʝ 

(Gg CO2 -eq) 

2030 
ʛʦʜʠʥʘ 

2040 
ʛʦʜʠʥʘ 

2050 
ʛʦʜʠʥʘ 

 
 
 

1 

 

 
ǓǦǲǦǱǹǨǦȏǫ ǳǦ 
ǭǦǩǹǧǮǸǫ ǳǦ ǲǶǫǬǦǸǦ 

Å ǐǴǲǵǦǳǮǮ ǭǦ ǪǮǷǸǶǮǧǹǼǮȍǦ ǳǦ 
ǫǱǫǰǸǶǮǽǳǦ ǫǳǫǶǩǮȍǦ 

 
 
 

170 

 

 
ǐǴǲǵǦǳǮǮ ǭǦ ǪǮǷǸǶǮǧǹǼǮȍǦ 
Ǯ ǵǶǫǳǴǷ 

 
 
 

104.4 

 
 
 

168.5 

 
 
 

168.5 
Å ǐǴǲǵǦǳǮǮ ǭǦ ǪǮǷǸǶǮǧǹǼǮȍǦ ǳǦ 
ǸǴǵǱǮǳǷǰǦ ǫǳǫǶǩǮȍǦ 

Å ǆǩǫǳǼǮȍǦ ǭǦ ǫǳǫǶǩǫǸǮǰǦ, 
ǒǮǳǮǷǸǫǶǷǸǨǴ ǭǦ ǫǰǴǳǴǲǮȍǦ 

 

 
2 

 
 
ǉǴǱǫǲǮ 
ǻǮǪǶǴǼǫǳǸǶǦǱǮ 

Å ǆǊ ǋǗǒ  

 
1556 

 
ǆǊ ǋǗǒ, ƿǦǨǳǴ ǵǶǮǨǦǸǳǴ 
ǵǦǶǸǳǫǶǷǸǨǴ, ǓǫǭǦǨǮǷǳǮ 
ǵǶǴǮǭǨǴǪǮǸǫǱǮ ǳǦ 
ǫǱǫǰǸǶǮǽǳǦ ǫǳǫǶǩǮȍǦ 

 

 
617.7 

 

 
757.8 

 

 
1556.7 

Å ǒǮǳǮǷǸǫǶǷǸǨǴ ǭǦ ǬǮǨǴǸǳǦ ǷǶǫǪǮǳǦ 
Ǯ ǵǶǴǷǸǴǶǳǴ ǵǱǦǳǮǶǦȏǫ 

Å ǒǮǳǮǷǸǫǶǷǸǨǴ ǭǦ ǫǰǴǳǴǲǮȍǦ, 
ǆǩǫǳǼǮȍǦ ǭǦ ǫǳǫǶǩǫǸǮǰǦ 

 
 
 
 

3 

 
 
 

 
ǗǸǮǲǹǱǦǼǮǮ ǷǴ 
ǵǴǨǱǦǷǸǫǳǦ ǸǦǶǮǺǦ 

Å ǈǱǦǪǦ ǳǦ ǖǫǵǹǧǱǮǰǦ ǗǫǨǫǶǳǦ 
ǒǦǰǫǪǴǳǮȍǦ 

 
 
 
 

557 

ǓǫǭǦǨǮǷǳǮ ǵǶǴǮǭǨǴǪǮǸǫǱǮ 
ǳǦ ǫǱǫǰǸǶǮǽǳǦ ǫǳǫǶǩǮȍǦ 

 
 
 
 

123.3 

 
 
 
 

147.0 

 
 
 
 

178.9 

Å ǖǫǩǹǱǦǸǴǶǳǦ ǰǴǲǮǷǮȍǦ ǭǦ 
ǫǳǫǶǩǫǸǮǰǦ 

ǕǴǸǶǴǾǹǨǦǽǮǸǫ ǳǦ ǷǸǶǹȍǦ 
ǵǶǫǰǹ ǷǲǫǸǰǮ 

Å ǒǮǳǮǷǸǫǶǷǸǨǴ ǭǦ ǬǮǨǴǸǳǦ ǷǶǫǪǮǳǦ 
Ǯ ǵǶǴǷǸǴǶǳǴ ǵǱǦǳǮǶǦȏǫ 

 

Å ǒǮǳǮǷǸǫǶǷǸǨǴ ǭǦ ǫǰǴǳǴǲǮȍǦ, 
ǆǩǫǳǼǮȍǦ ǭǦ ǫǳǫǶǩǫǸǮǰǦ 

 

Å ǕǶǮǨǦǸǳǮ ǮǳǨǫǷǸǮǸǴǶǮ  

 
 

 
4 

 
 

ǗǸǮǲǹǱǦǼǮǮ ǷǴ 
ǵǴǨǱǦǷǸǫǳǦ ǵǶǫǲǮȍǦ 

Å ǈǱǦǪǦ ǳǦ ǖǫǵǹǧǱǮǰǦ ǗǫǨǫǶǳǦ 
ǒǦǰǫǪǴǳǮȍǦ 

 
 

 
160 

 
 

ǓǫǭǦǨǮǷǳǮ ǵǶǴǮǭǨǴǪǮǸǫǱǮ 
ǳǦ ǫǱǫǰǸǶǮǽǳǦ ǫǳǫǶǩǮȍǦ, 
ǷǸǮǲǹǱǦǼǮǮ ǴǪ ǧǹȓǫǸǴǸ ǳǦ 
ǼǫǳǸǶǦǱǳǦǸǦ ǨǱǦǷǸ 

 
 

 
108.0 

 
 

 
108.0 

 
 

 
108.0 

Å ǖǫǩǹǱǦǸǴǶǳǦ ǰǴǲǮǷǮȍǦ ǭǦ 
ǫǳǫǶǩǫǸǮǰǦ 

Å ǒǮǳǮǷǸǫǶǷǸǨǴ ǭǦ ǫǰǴǳǴǲǮȍǦ 

Å ǕǶǮǨǦǸǳǮ ǮǳǨǫǷǸǮǸǴǶǮ 

 
 
 
 

5 

 
 
 

 
ǋǱǫǰǸǶǦǳǮ ǴǪ ǧǮǴǲǦǷǦ 
(ǐǘǋǋ ǴǵǼǮǴǳǦǱǳǴ) 

Å ǈǱǦǪǦ ǳǦ ǖǫǵǹǧǱǮǰǦ ǗǫǨǫǶǳǦ 
ǒǦǰǫǪǴǳǮȍǦ 

 
 
 
 

24.3 

ǓǫǭǦǨǮǷǳǮ ǵǶǴǮǭǨǴǪǮǸǫǱǮ 
ǳǦ ǫǱǫǰǸǶǮǽǳǦ ǫǳǫǶǩǮȍǦ 

 
 
 
 

21.0 

 
 
 
 

21.0 

 
 
 
 

21.0 

Å ǖǫǩǹǱǦǸǴǶǳǦ ǰǴǲǮǷǮȍǦ ǭǦ 
ǫǳǫǶǩǫǸǮǰǦ 

ǕǴǸǶǴǾǹǨǦǽǮǸǫ ǳǦ ǷǸǶǹȍǦ 
ǵǶǫǰǹ ǷǲǫǸǰǮ 

Å ǒǮǳǮǷǸǫǶǷǸǨǴ ǭǦ ǬǮǨǴǸǳǦ ǷǶǫǪǮǳǦ 
Ǯ ǵǶǴǷǸǴǶǳǴ ǵǱǦǳǮǶǦȏǫ 

 

Å ǒǮǳǮǷǸǫǶǷǸǨǴ ǭǦ ǫǰǴǳǴǲǮȍǦ, 
ǆǩǫǳǼǮȍǦ ǭǦ ǫǳǫǶǩǫǸǮǰǦ 

 

Å ǕǶǮǨǦǸǳǮ ǮǳǨǫǷǸǮǸǴǶǮ  

 
 
 
 
 

6 

 
 
 
 

 
ǗǴǱǦǶǳǮ ǰǶǴǨǳǮ 
ǼǫǳǸǶǦǱǮ 

Å ǈǱǦǪǦ ǳǦ ǖǫǵǹǧǱǮǰǦ ǗǫǨǫǶǳǦ 
ǒǦǰǫǪǴǳǮȍǦ 

 
 
 
 
 

699 

 
 
 

 
ǓǫǭǦǨǮǷǳǮ ǵǶǴǮǭǨǴǪǮǸǫǱǮ 
ǳǦ ǫǱǫǰǸǶǮǽǳǦ ǫǳǫǶǩǮȍǦ, 
ǪǴǳǦǸǴǶǮ, ǷǹǧǨǫǳǼǮǮ ǴǪ 
ǳǦǼǮǴǳǦǱǳǮǴǸ Ǯ ǱǴǰǦǱǳǮǴǸ 
ǧǹȓǫǸ, ǺǴǳǪ ǭǦ ǋǋ 

 
 
 
 
 

84.6 

 
 
 
 
 

214.6 

 
 
 
 
 

234.9 

Å ǖǫǩǹǱǦǸǴǶǳǦ ǰǴǲǮǷǮȍǦ ǭǦ 
ǫǳǫǶǩǫǸǮǰǦ 

Å ǒǮǳǮǷǸǫǶǷǸǨǴ ǭǦ ǫǰǴǳǴǲǮȍǦ, 
ǆǩǫǳǼǮȍǦ ǭǦ ǫǳǫǶǩǫǸǮǰǦ 

Å ǋǱǫǰǸǶǴǪǹǷǸǶǮǧǹǼǮȍǦ ǗǰǴǵȍǫ 

Å ǊǴǧǦǨǹǨǦǽǮ ǳǦ ǫǱǫǰǸǶǮǽǳǦ 
ǫǳǫǶǩǮȍǦ 

Å ǐǶǦȍǳǮ ǰǴǶǮǷǳǮǼǮ ǳǦ ǫǱǫǰǸǶǮǽǳǦ 
ǫǳǫǶǩǮȍǦ 



ǓǆǜǎǔǓǆǑǋǓ ǕǑǆǓ Ǎǆ 
ǐǑǎǒǆǘǗǐǎ ǕǖǔǒǋǓǎ 

109 

 

 

 

 

 
# 

 

 
ʇʦʣʠʪʠʢʘ/ʤʝʨʢʘ 

 

 
ʅʘʜʣʝʞʝʥ ʩʫʙʿʝʢʪ ʟʘ ʨʝʘʣʠʟʘʮʠʿʘ 

 

ɹʫ˅ʝʪ 
(ʤʠʣ. 
ʝʚʨʘ) 

 

 
ʀʟʚʦʨ ʥʘ ʬʠʥʘʥʩʠʠ 

ʀʥʜʠʢʘʪʠʚʥʦ ʥʘʤʘʣʫʚʘˁʝ ʥʘ 
ʝʤʠʩʠʠʪʝ 

(Gg CO2 -eq) 

2030 
ʛʦʜʠʥʘ 

2040 
ʛʦʜʠʥʘ 

2050 
ʛʦʜʠʥʘ 

 
 
 
 

7 

 
 
 
 

ǔǎǋ ǧǫǭ ǷǸǮǲǹǱǦǼǮǮ 

Å ǈǱǦǪǦ ǳǦ ǖǫǵǹǧǱǮǰǦ ǗǫǨǫǶǳǦ 
ǒǦǰǫǪǴǳǮȍǦ 

 
 
 
 

2194 

 
 

 
ƿǦǨǳǴ ǵǶǮǨǦǸǳǴ 
ǵǦǶǸǳǫǶǷǸǨǴ, ǓǫǭǦǨǮǷǳǮ 
ǵǶǴǮǭǨǴǪǮǸǫǱǮ ǳǦ 
ǫǱǫǰǸǶǮǽǳǦ ǫǳǫǶǩǮȍǦ,  ǋǗǒ 

 
 
 
 

74.0 

 
 
 
 

219.8 

 
 
 
 

286.6 

Å ǖǫǩǹǱǦǸǴǶǳǦ ǰǴǲǮǷǮȍǦ ǭǦ 
ǫǳǫǶǩǫǸǮǰǦ 

Å ǒǮǳǮǷǸǫǶǷǸǨǴ ǭǦ ǫǰǴǳǴǲǮȍǦ, 
ǆǩǫǳǼǮȍǦ ǭǦ ǫǳǫǶǩǫǸǮǰǦ 

Å ǆǊ ǋǱǫǰǸǶǦǳǮ ǳǦ ǒǦǰǫǪǴǳǮȍǦ (ǋǗǒ 
ǆǊ) 

Å ǕǶǮǨǦǸǳǮ ǮǳǨǫǷǸǮǸǴǶǮ 

 

 
8 

 
 
ǖǦǭǨǴȍ ǳǦ ǵǦǭǦǶǴǸ ǳǦ 
ǧǮǴǩǴǶǮǨǦ 

Å ǈǱǦǪǦ ǳǦ ǖǫǵǹǧǱǮǰǦ ǗǫǨǫǶǳǦ 
ǒǦǰǫǪǴǳǮȍǦ 

 

 
n/a  

 
 
ǇǹȓǫǸǴǸ ǳǦ ǼǫǳǸǶǦǱǳǦǸǦ 
ǨǱǦǷǸ, ǵǴǸǶǴǾǹǨǦǽǮǸǫ 

 

 
96.0 

 

 
96.0 

 

 
96.0 Å ǒǮǳǮǷǸǫǶǷǸǨǴ ǭǦ ǫǰǴǳǴǲǮȍǦ 

Å ǐǴǲǵǦǳǮǮ ǰǴǮ ǵǶǴǪǦǨǦǦǸ ǳǦǺǸǫǳǮ 
ǪǫǶǮǨǦǸǮ 

 

 
9 

 

ǔǧǱǮǩǦǼǮǴǳǮ ǾǫǲǮ 
ǭǦ ǫǳǫǶǩǫǸǷǰǦ 
ǫǺǮǰǦǷǳǴǷǸ 

Å ǒǮǳǮǷǸǫǶǷǸǨǴ ǭǦ ǫǰǴǳǴǲǮȍǦ  

 
124 

 
 
ǕǴǸǶǴǾǹǨǦǽǮǸǫ ǵǶǫǰǹ 
ǳǮǨǳǮǸǫ ǷǲǫǸǰǮ 

 

 
10.3 

 

 
24.4 

 

 
58.4 

Å ǔǵǫǶǦǸǴǶǮ ǳǦ ǪǮǷǸǶǮǧǹǸǮǨǳǮ 
ǷǮǷǸǫǲǮ 

Å ǊǴǧǦǨǹǨǦǽǮ Ǯ ǸǶǩǴǨǼǮ ǷǴ 
ǫǱǫǰǸǶǮǽǳǦ ǫǳǫǶǩǮȍǦ Ǯ ǩǦǷ 

 
10 

 
ǗǴǳǽǫǨǮ ǸǫǶǲǦǱǳǮ 
ǰǴǱǫǰǸǴǶǮ 

Å ǒǮǳǮǷǸǫǶǷǸǨǴ ǭǦ ǫǰǴǳǴǲǮȍǦ, 
ǆǩǫǳǼǮȍǦ ǭǦ ǫǳǫǶǩǫǸǮǰǦ 

 
60 

ǕǶǮǨǦǸǫǳ, ǺǴǳǪ ǭǦ ǋǋ, 
ǷǸǮǲǹǱǦǼǮǮ ǴǪ ǧǹȓǫǸǴǸ 
ǳǦ ǼǫǳǸǶǦǱǳǦǸǦ ǨǱǦǷǸ, 
ǪǴǳǦǸǴǶǮ 

 
14.8 

 
19.9 

 
23.3 

Å ǐǶǦȍǳǮ ǰǴǶǮǷǳǮǼǮ 

 
 
 

11 

 
 
ǔǧǫǱǫǬǹǨǦȏǫ ǳǦ 
ǫǱǫǰǸǶǮǽǳǮ ǦǵǦǶǦǸǮ Ǯ 
ǴǵǶǫǲǦ 

Å ǒǮǳǮǷǸǫǶǷǸǨǴ ǭǦ ǫǰǴǳǴǲǮȍǦ, 
ǆǩǫǳǼǮȍǦ ǭǦ ǫǳǫǶǩǫǸǮǰǦ 

 
 
 

48 

 

 
ǕǶǮǨǦǸǫǳ ǷǫǰǸǴǶ, ǺǴǳǪ 
ǭǦ ǋǋ 

 
 
 

42.4 

 
 
 

100.5 

 
 
 

240.9 
Å ǕǶǴǮǭǨǴǪǮǸǫǱǮ Ǯ ǪǴǧǦǨǹǨǦǽǮ ǳǦ 
ǫǱǫǰǸǶǮǽǳǦ ǴǵǶǫǲǦ Ǯ ǦǵǦǶǦǸǮ ǭǦ 
ǪǴǲǦȑǮǳǷǸǨǴ 

Å ǐǶǦȍǳǮ ǰǴǶǮǷǳǮǼǮ 

 
12 

 
ǍǩǴǱǫǲǫǳǦ ǹǵǴǸǶǫǧǦ 
ǳǦ ǸǴǵǱǮǳǷǰǮ ǵǹǲǵǮ 

Å ǒǮǳǮǷǸǫǶǷǸǨǴ ǭǦ ǫǰǴǳǴǲǮȍǦ, 
ǆǩǫǳǼǮȍǦ ǭǦ ǫǳǫǶǩǫǸǮǰǦ 

 
240 

ǕǶǮǨǦǸǫǳ ǷǫǰǸǴǶ, ǺǴǳǪ ǭǦ 
ǋǋ, ǷǸǮǲǹǱǦǼǮǮ ǴǪ ǧǹȓǫǸǴǸ 
ǳǦ ǼǫǳǸǶǦǱǳǦǸǦ Ǯ ǱǴǰǦǱǳǦǸǦ 
ǨǱǦǷǸ, ǪǴǳǦǸǴǶǮ 

 
281.7 

 
430.3 

 
555.9 

Å ǐǶǦȍǳǮ ǰǴǶǮǷǳǮǼǮ 

 
 

13 

ǐǦǲǵǦȏǮ ǭǦ ǵǴǪǮǩǦȏǫ 
ǳǦ ȍǦǨǳǦǸǦ ǷǨǫǷǸ Ǯ 
ǲǶǫǬǦ ǳǦ ǮǳǺǴ ǼǫǳǸǶǮ 
ǭǦ ǋǋ 

Å ǒǮǳǮǷǸǫǶǷǸǨǴ ǭǦ ǫǰǴǳǴǲǮȍǦ, 
ǆǩǫǳǼǮȍǦ ǭǦ ǫǳǫǶǩǫǸǮǰǦ 

 
 

598 

 

ǕǶǮǨǦǸǫǳ ǷǫǰǸǴǶ, ǪǴǳǦǸǴǶǮ, 
ǼǫǳǸǶǦǱǳǦ Ǯ ǱǴǰǦǱǳǦ ǨǱǦǷǸ 

 
 

117.9 

 
 

279.1 

 
 

669.0 
Å ǊǴǧǦǨǹǨǦǽǮ ǳǦ ǫǳǫǶǩǮȍǦ 

Å ǐǶǦȍǳǮ ǰǴǶǮǷǳǮǼǮ 

 

 
14 

 
ǖǫǰǴǳǷǸǶǹǰǼǮȍǦ 
ǳǦ ǵǴǷǸǴǫǽǰǮ 
ǶǫǭǮǪǫǳǼǮȍǦǱǳǮ 
ǭǩǶǦǪǮ 

Å ǒǮǳǮǷǸǫǶǷǸǨǴ ǭǦ ǫǰǴǳǴǲǮȍǦ, 
ǆǩǫǳǼǮȍǦ ǭǦ ǫǳǫǶǩǫǸǮǰǦ 

 

 
3187 

 

ǕǶǮǨǦǸǫǳ ǷǫǰǸǴǶ, ǪǴǳǦǸǴǶǮ 
ǵǶǫǰǹ ǰǴǲǫǶǼǮȍǦǱǳǮ ǭǦǫǲǮ 
ǭǦ ǋǋ, ǺǴǳǪ ǭǦ ǋǋ 

 

 
20.5 

 

 
56.6 

 

 
90.3 Å ǊǴǳǦǸǴǶǮ Ǯ ǺǮǳǦǳǷǮǷǰǮ 

ǮǳǷǸǮǸǹǼǮǮ 

Å ǊǴǲǦȑǮǳǷǸǨǦ 

 
 
 

15 

 
 
 
ǖǫǰǴǳǷǸǶǹǰǼǮȍǦ ǳǦ 
ǵǴǷǸǴȍǳǮǸǫ ǭǩǶǦǪǮ ǳǦ 
ǼǫǳǸǶǦǱǳǦǸǦ ǨǱǦǷǸ 

Å ǒǮǳǮǷǸǫǶǷǸǨǴ ǭǦ ǫǰǴǳǴǲǮȍǦ, 
ǆǩǫǳǼǮȍǦ ǭǦ ǫǳǫǶǩǫǸǮǰǦ 

 
 
 

290 

 
 

 
ǇǹȓǫǸ ǳǦ ǼǫǳǸǶǦǱǳǦǸǦ ǨǱǦǷǸ, 
ǪǴǳǦǸǴǶǮ 

 
 
 

20.9 

 
 
 

38.6 

 
 
 

58.9 

Å ǒǮǳǮǷǸǫǶǷǸǨǴ ǭǦ ǺǮǳǦǳǷǮǮ 

Å ǑǴǰǦǱǳǦ ǷǦǲǴǹǵǶǦǨǦ 

Å ǔǵǾǸǮǳǷǰǮ ȍǦǨǳǮ ǵǶǫǸǵǶǮȍǦǸǮȍǦ 

Å ǊǴǳǦǸǴǶǮ Ǯ ǺǮǳǦǳǷǮǷǰǮ 
ǮǳǷǸǮǸǹǼǮǮ 

 
 
 

16 

 
 
 
ǖǫǰǴǳǷǸǶǹǰǼǮȍǦ ǳǦ 
ǵǴǷǸǴǫǽǰǮǸǫ ǭǩǶǦǪǮ ǳǦ 
ǱǴǰǦǱǳǦǸǦ ǷǦǲǴǹǵǶǦǨǦ 

Å ǒǮǳǮǷǸǫǶǷǸǨǴ ǭǦ ǫǰǴǳǴǲǮȍǦ, 
ǆǩǫǳǼǮȍǦ ǭǦ ǫǳǫǶǩǫǸǮǰǦ 

 
 
 

280 

 
 

 
ǇǹȓǫǸ ǳǦ ǱǴǰǦǱǳǦ 
ǷǦǲǴǹǵǶǦǨǦ, ǪǴǳǦǸǴǶǮ 

 
 
 

20.9 

 
 
 

38.6 

 
 
 

58.9 

Å ǒǮǳǮǷǸǫǶǷǸǨǴ ǭǦ ǺǮǳǦǳǷǮǮ 

Å ǑǴǰǦǱǳǦ ǷǦǲǴǹǵǶǦǨǦ 

Å ǔǵǾǸǮǳǷǰǮ ȍǦǨǳǮ ǵǶǫǸǵǶǮȍǦǸǮȍǦ 

Å ǊǴǳǦǸǴǶǮ Ǯ ǺǮǳǦǳǷǮǷǰǮ 
ǮǳǷǸǮǸǹǼǮǮ 



ǓǆǜǎǔǓǆǑǋǓ ǕǑǆǓ Ǎǆ 
ǐǑǎǒǆǘǗǐǎ ǕǖǔǒǋǓǎ 

110 

 

 

 

 

 
# 

 

 
ʇʦʣʠʪʠʢʘ/ʤʝʨʢʘ 

 

 
ʅʘʜʣʝʞʝʥ ʩʫʙʿʝʢʪ ʟʘ ʨʝʘʣʠʟʘʮʠʿʘ 

 

ɹʫ˅ʝʪ 
(ʤʠʣ. 
ʝʚʨʘ) 

 

 
ʀʟʚʦʨ ʥʘ ʬʠʥʘʥʩʠʠ 

ʀʥʜʠʢʘʪʠʚʥʦ ʥʘʤʘʣʫʚʘˁʝ ʥʘ 
ʝʤʠʩʠʠʪʝ 

(Gg CO2 -eq) 

2030 
ʛʦʜʠʥʘ 

2040 
ʛʦʜʠʥʘ 

2050 
ʛʦʜʠʥʘ 

 

 
17 

 

ǖǫǰǴǳǷǸǶǹǰǼǮȍǦ 
ǳǦ ǵǴǷǸǴǫǽǰǮ 
ǰǴǲǫǶǼǮȍǦǱǳǮ ǭǩǶǦǪǮ 

Å ǒǮǳǮǷǸǫǶǷǸǨǴ ǭǦ ǫǰǴǳǴǲǮȍǦ, 
ǆǩǫǳǼǮȍǦ ǭǦ ǫǳǫǶǩǫǸǮǰǦ 

 

 
880 

 

ǕǶǮǨǦǸǫǳ ǷǫǰǸǴǶ, ǪǴǳǦǸǴǶǮ 
ǵǶǫǰǹ ǰǴǲǫǶǼǮȍǦǱǳǮ ǭǦǫǲǮ 
ǭǦ ǋǋ, ǺǴǳǪ ǭǦ ǋǋ 

 

 
48.6 

 

 
86.7 

 

 
150.7 Å ǒǮǳǮǷǸǫǶǷǸǨǴ ǭǦ ǺǮǳǦǳǷǮǮ 

Å ǗǴǵǷǸǨǫǳǮǼǮ ǳǦ ǰǴǲǫǶǼǮȍǦǱǳǮ 
ǭǩǶǦǪǮ 

 

 
18 

 
 
ǎǭǩǶǦǪǧǦ ǳǦ ǳǴǨǮ 
ǭǩǶǦǪǮ 

Å ǒǮǳǮǷǸǫǶǷǸǨǴ ǭǦ ǫǰǴǳǴǲǮȍǦ, 
ǆǩǫǳǼǮȍǦ ǭǦ ǫǳǫǶǩǫǸǮǰǦ 

 

 
370 

 

ǕǶǮǨǦǸǫǳ ǷǫǰǸǴǶ, ǪǴǳǦǸǴǶǮ 
ǵǶǫǰǹ ǰǴǲǫǶǼǮȍǦǱǳǮ ǭǦǫǲǮ 
ǭǦ ǋǋ, ǺǴǳǪ ǭǦ ǋǋ 

 

 
21.3 

 

 
32.6 

 

 
46.3 Å ǊǴǳǦǸǴǶǮ Ǯ ǺǮǳǦǳǷǮǷǰǮ 

ǮǳǷǸǮǸǹǼǮǮ 

Å ǎǳǨǫǷǸǮǸǴǶǮ (ǪǴǲǦȑǮǳǷǸǨǦ) 

 

 
19 

 
 
ǎǭǩǶǦǪǧǦ ǳǦ ǵǦǷǮǨǳǮ 
ǭǩǶǦǪǮ 

Å ǒǮǳǮǷǸǫǶǷǸǨǴ ǭǦ ǫǰǴǳǴǲǮȍǦ, 
ǆǩǫǳǼǮȍǦ ǭǦ ǫǳǫǶǩǫǸǮǰǦ 

 

 
1520 

 

ǕǶǮǨǦǸǫǳ ǷǫǰǸǴǶ, ǪǴǳǦǸǴǶǮ 
ǵǶǫǰǹ ǰǴǲǫǶǼǮȍǦǱǳǮ ǭǦǫǲǮ 
ǭǦ ǋǋ, ǺǴǳǪ ǭǦ ǋǋ 

 

 
16.6 

 

 
58.2 

 

 
94.0 Å ǊǴǳǦǸǴǶǮ Ǯ ǺǮǳǦǳǷǮǷǰǮ 

ǮǳǷǸǮǸǹǼǮǮ 

Å ǎǳǨǫǷǸǮǸǴǶǮ (ǪǴǲǦȑǮǳǷǸǨǦ) 

 

 
20 

 
ǎǷǺǶǱǦȏǫ ǴǪ 
ǹǵǴǸǶǫǧǦ ǳǦ 
ǮǳǰǦǳǪǫǷǼǫǳǸǳǮǸǫ 
ǷǨǫǸǮǱǰǮ 

Å ǈǱǦǪǦ ǳǦ ǖǫǵǹǧǱǮǰǦ ǗǫǨǫǶǳǦ 
ǒǦǰǫǪǴǳǮȍǦ 

 

 
1027 

 
 
ǇǹȓǫǸ ǳǦ ǼǫǳǸǶǦǱǳǦǸǦ ǨǱǦǷǸ, 
ǵǶǮǨǦǸǫǳ ǷǫǰǸǴǶ 

 

 
114.0 

 

 
131.9 

 

 
139.5 Å ǒǮǳǮǷǸǫǶǷǸǨǴ ǭǦ ǫǰǴǳǴǲǮȍǦ, 

ǆǩǫǳǼǮȍǦ ǭǦ ǫǳǫǶǩǫǸǮǰǦ 

Å ǐǶǦȍǳǮ ǰǴǶǮǷǳǮǼǮ 

 
 
 
 

21 

 
 
 
 

ǕǴǪǴǧǶǹǨǦȏǫ ǳǦ 
ǹǱǮǽǳǴǸǴ ǴǷǨǫǸǱǹǨǦȏǫ 
ǨǴ ǴǵǾǸǮǳǮǸǫ 

Å ǈǱǦǪǦ ǳǦ ǖǫǵǹǧǱǮǰǦ ǗǫǨǫǶǳǦ 
ǒǦǰǫǪǴǳǮȍǦ 

 
 
 
 

40 

 
 
 

 
ǇǹȓǫǸǴǸ ǳǦ ǼǫǳǸǶǦǱǳǦǸǦ Ǯ 
ǱǴǰǦǱǳǦǸǦ ǨǱǦǷǸ, ǋǗǐǔ 

 
 
 
 

37.9 

 
 
 
 

37.9 

 
 
 
 

37.9 

Å ǖǫǩǹǱǦǸǴǶǳǦ ǰǴǲǮǷǮȍǦ ǭǦ 
ǫǳǫǶǩǫǸǮǰǦ 

Å ǒǮǳǮǷǸǫǶǷǸǨǴ ǭǦ ǬǮǨǴǸǳǦ ǷǶǫǪǮǳǦ 
Ǯ ǵǶǴǷǸǴǶǳǴ ǵǱǦǳǮǶǦȏǫ 

Å ǒǮǳǮǷǸǫǶǷǸǨǴ ǭǦ ǫǰǴǳǴǲǮȍǦ, 
ǆǩǫǳǼǮȍǦ ǭǦ ǫǳǫǶǩǫǸǮǰǦ 

Å ǑǴǰǦǱǳǦ ǷǦǲǴǹǵǶǦǨǦ 

 
 
22 

 
 
ǍǫǱǫǳǮ ǳǦǧǦǨǰǮ 

Å ǒǮǳǮǷǸǫǶǷǸǨǴ ǭǦ ǫǰǴǳǴǲǮȍǦ, 
ǆǩǫǳǼǮȍǦ ǭǦ ǫǳǫǶǩǫǸǮǰǦ 

 
 

34 

 

ǇǹȓǫǸǴǸ ǳǦ ǼǫǳǸǶǦǱǳǦǸǦ Ǯ 
ǱǴǰǦǱǳǦǸǦ ǨǱǦǷǸ 

 
 

2.9 

 
 

6.9 

 
 

16.5 
Å ǇǮǶǴ ǭǦ ȍǦǨǳǮ ǳǦǧǦǨǰǮ 

Å ǑǴǰǦǱǳǦ ǷǦǲǴǹǵǶǦǨǦ 

 
 
 

 
23 

 
 

 
ǍǩǴǱǫǲǫǳǦ ǹǵǴǸǶǫǧǦ 
ǳǦ ǷǮǷǸǫǲǮ ǭǦ 
ǼǫǳǸǶǦǱǳǴ ǩǶǫǫȏǫ 

Å ǒǮǳǮǷǸǫǶǷǸǨǴ ǭǦ ǫǰǴǳǴǲǮȍǦ, 
ǆǩǫǳǼǮȍǦ ǭǦ ǫǳǫǶǩǫǸǮǰǦ 

 
 
 

 
20 

 
 
 
ǕǶǮǨǦǸǫǳ ǷǫǰǸǴǶ, ǺǴǳǪ ǭǦ 
ǋǋ, ǷǸǮǲǹǱǦǼǮǮ ǴǪ ǧǹȓǫǸǴǸ 
ǳǦ ǼǫǳǸǶǦǱǳǦǸǦ Ǯ ǱǴǰǦǱǳǦǸǦ 
ǨǱǦǷǸ 

 
 
 

 
4.1 

 
 
 

 
16.8 

 
 
 

 
24.8 

Å ǇǦǱǰǦǳ ǫǳǫǶȓǮ ǊǴǴǫǱ ǗǰǴǵȍǫ 

Å ǆǊ ǗǰǴǵȍǫ ǗǫǨǫǶ 

Å ă ǋǳǫǶǩǫǸǮǰǦ ò ð ǗǰǴǵȍǫ, ǵǴǪǶǹǬǳǮǼǦ 
ǳǦ ǆǊ ǋǱǫǰǸǶǦǳǮ ǳǦ ǒǦǰǫǪǴǳǮȍǦ 
(ǋǗǒ ǆǊ) 

Å ǕǶǮǨǦǸǳǮ ǮǳǨǫǷǸǮǸǴǶǮ 

 
24 

ǙǵǶǦǨǹǨǦȏǫ 
ǷǴ ǫǳǫǶǩǮȍǦ ǨǴ 
ǵǶǴǮǭǨǴǪǷǸǨǫǳǮǸǫ 
ǮǳǪǹǷǸǶǮǮ 

Å ǒǮǳǮǷǸǫǶǷǸǨǴ ǭǦ ǫǰǴǳǴǲǮȍǦ, 
ǆǩǫǳǼǮȍǦ ǭǦ ǫǳǫǶǩǫǸǮǰǦ 

 
n/a  

ǕǶǮǨǦǸǫǳ ǷǫǰǸǴǶ, ǪǴǳǦǸǴǶǮ 
ǵǶǫǰǹ ǰǴǲǫǶǼǮȍǦǱǳǮ ǋǋ 
ǭǦǫǲǮ 

 
28.4 

 
35.6 

 
50.8 

Å ǕǶǮǨǦǸǳǮ ǰǴǲǵǦǳǮǮ 

 
25 

ǈǴǨǫǪǹǨǦȏǫ 
ǳǦ ǫǺǮǰǦǷǳǮ 
ǫǱǫǰǸǶǴǲǴǸǴǶǮ 

Å ǕǶǮǨǦǸǳǮ ǰǴǲǵǦǳǮǮ  
172 

ǕǶǮǨǦǸǫǳ ǷǫǰǸǴǶ, ǪǴǳǦǸǴǶǮ 
ǵǶǫǰǹ ǰǴǲǫǶǼǮȍǦǱǳǮ ǋǋ 
ǭǦǫǲǮ 

 
33.0 

 
50.9 

 
102.7 Å ǒǮǳǮǷǸǫǶǷǸǨǴ ǭǦ ǫǰǴǳǴǲǮȍǦ, 

ǆǩǫǳǼǮȍǦ ǭǦ ǫǳǫǶǩǫǸǮǰǦ 

 
 
 

26 

 
 

ǈǴǨǫǪǹǨǦȏǫ 
ǳǦ ǵǴǳǦǵǶǫǪǳǮ 
ǸǫǻǳǴǱǴǩǮǮ 

Å ǈǱǦǪǦ ǳǦ ǖǫǵǹǧǱǮǰǦ ǗǫǨǫǶǳǦ 
ǒǦǰǫǪǴǳǮȍǦ 

 
 
 

1414 

 
 

ǕǶǮǨǦǸǫǳ ǷǫǰǸǴǶ, ǪǴǳǦǸǴǶǮ 
ǵǶǫǰǹ ǰǴǲǫǶǼǮȍǦǱǳǮ ǭǦǫǲǮ 
ǭǦ ǋǋ, ǺǴǳǪ ǭǦ ǋǋ 

 
 
 

237.2 

 
 
 

747.9 

 
 
 

1304.5 

Å ǒǮǳǮǷǸǫǶǷǸǨǴ ǭǦ ǬǮǨǴǸǳǦ ǷǶǫǪǮǳǦ 
Ǯ ǵǶǴǷǸǴǶǳǴ ǵǱǦǳǮǶǦȏǫ 

Å ǒǮǳǮǷǸǫǶǷǸǨǴ ǭǦ ǫǰǴǳǴǲǮȍǦ, 
ǆǩǫǳǼǮȍǦ ǭǦ ǫǳǫǶǩǫǸǮǰǦ 

Å ǕǶǮǨǦǸǳǮ ǮǳǨǫǷǸǮǸǴǶǮ 



ǓǆǜǎǔǓǆǑǋǓ ǕǑǆǓ Ǎǆ 
ǐǑǎǒǆǘǗǐǎ ǕǖǔǒǋǓǎ 

111 

 

 

 

 

 
# 

 

 
ʇʦʣʠʪʠʢʘ/ʤʝʨʢʘ 

 

 
ʅʘʜʣʝʞʝʥ ʩʫʙʿʝʢʪ ʟʘ ʨʝʘʣʠʟʘʮʠʿʘ 

 

ɹʫ˅ʝʪ 
(ʤʠʣ. 
ʝʚʨʘ) 

 

 
ʀʟʚʦʨ ʥʘ ʬʠʥʘʥʩʠʠ 

ʀʥʜʠʢʘʪʠʚʥʦ ʥʘʤʘʣʫʚʘˁʝ ʥʘ 
ʝʤʠʩʠʠʪʝ 

(Gg CO2 -eq) 

2030 
ʛʦʜʠʥʘ 

2040 
ʛʦʜʠʥʘ 

2050 
ʛʦʜʠʥʘ 

 
 
 

 
27 

 
 
 

 
ǍǩǴǱǫǲǫǳǴ ǰǴǶǮǷǸǫȏǫ 
ǳǦ ǬǫǱǫǭǳǮǼǦǸǦ 

Å ǈǱǦǪǦ ǳǦ ǖǒ  
 
 

 
434 

 
 
 

 
ǇǹȓǫǸǴǸ ǳǦ ǼǫǳǸǶǦǱǳǦǸǦ 
ǨǱǦǷǸ 

 
 
 

 
91.7 

 
 
 

 
98.0 

 
 
 

 
102.9 

Å ǒǮǳǮǷǸǫǶǷǸǨǴ ǭǦ ǸǶǦǳǷǵǴǶǸ Ǯ 
ǨǶǷǰǮ 

Å ǒǮǳǮǷǸǫǶǷǸǨǴ ǭǦ ǫǰǴǳǴǲǮȍǦ, 
ǆǩǫǳǼǮȍǦ ǭǦ ǫǳǫǶǩǫǸǮǰǦ 

Å ǆǊ ǒǦǰǫǪǴǳǷǰǮ ǬǫǱǫǭǳǮǼǮ 

Å ǐǶǦȍǳǮ ǰǴǶǮǷǳǮǼǮ 

Å ǕǶǮǨǦǸǳǮ ǰǴǲǵǦǳǮǮ 

 
 

 
28 

 
 

ǔǧǳǴǨǹǨǦȏǫ ǳǦ 
ǪǶǬǦǨǳǮǴǸ ǨǴǭǫǳ ǵǦǶǰ 

Å ǈǱǦǪǦ ǳǦ ǖǒ  
 

 
1172 

 

 
ǕǶǮǨǦǸǫǳ ǷǫǰǸǴǶ, ǺǴǳǪ ǭǦ 
ǋǋ, ǷǸǮǲǹǱǦǼǮǮ ǴǪ ǧǹȓǫǸǴǸ 
ǳǦ ǼǫǳǸǶǦǱǳǦǸǦ ǨǱǦǷǸ 

 
 

 
28.3 

 
 

 
30.3 

 
 

 
33.5 

Å ǒǮǳǮǷǸǫǶǷǸǨǴ ǭǦ ǸǶǦǳǷǵǴǶǸ Ǯ 
ǨǶǷǰǮ 

Å ǒǮǳǮǷǸǫǶǷǸǨǴ ǭǦ ǫǰǴǳǴǲǮȍǦ, 
ǆǩǫǳǼǮȍǦ ǭǦ ǫǳǫǶǩǫǸǮǰǦ 

Å ǐǶǦȍǳǮ ǰǴǶǮǷǳǮǼǮ 

 
 
 
 

29 

 
 
 

 
ǔǧǳǴǨǦ ǳǦ ǪǶǹǩ 
ǪǶǬǦǨǫǳ ǨǴǭǫǳ ǵǦǶǰ 

Å ǈǱǦǪǦ ǳǦ ǖǫǵǹǧǱǮǰǦ ǗǫǨǫǶǳǦ 
ǒǦǰǫǪǴǳǮȍǦ 

 
 
 
 

5381 

 
 
 
 

ǕǶǮǨǦǸǫǳ ǷǫǰǸǴǶ 

 
 
 
 

351.4 

 
 
 
 

400.8 

 
 
 
 

447.3 

Å ǒǮǳǮǷǸǫǶǷǸǨǴ ǭǦ ǸǶǦǳǷǵǴǶǸ Ǯ 
ǨǶǷǰǮ 

Å ǒǮǳǮǷǸǫǶǷǸǨǴǸǴ ǭǦ ǨǳǦǸǶǫǾǳǮ 
ǶǦǧǴǸǮ 

Å ǒǮǳǮǷǸǫǶǷǸǨǴ ǭǦ ǫǰǴǳǴǲǮȍǦ, 
ǆǩǫǳǼǮȍǦ ǭǦ ǫǳǫǶǩǫǸǮǰǦ 

Å ǕǶǮǨǦǸǳǮ ǰǴǲǵǦǳǮǮ 

 
 
30 

 
 
ǓǦǵǶǫǪǳǦ ǲǴǧǮǱǳǴǷǸ 

Å ǒǮǳǮǷǸǫǶǷǸǨǴ ǭǦ ǫǰǴǳǴǲǮȍǦ, 
ǆǩǫǳǼǮȍǦ ǭǦ ǫǳǫǶǩǫǸǮǰǦ 

 
 

12 

ǕǶǮǨǦǸǫǳ ǷǫǰǸǴǶ, ǺǴǳǪ ǭǦ 
ǋǋ, ǷǸǮǲǹǱǦǼǮǮ ǴǪ ǧǹȓǫǸǴǸ 
ǳǦ ǼǫǳǸǶǦǱǳǦǸǦ Ǯ ǱǴǰǦǱǳǦǸǦ 
ǨǱǦǷǸ, ǪǴǳǦǸǴǶǮ 

 
 

3.0 

 
 

6.4 

 
 

12.5 
Å ǑǴǰǦǱǳǦ ǷǦǲǴǹǵǶǦǨǦ 

Å ǐǶǦȍǳǮ ǰǴǶǮǷǳǮǼǮ 

 
 
 

31 

 
 
ʀʟʛʨʘʜʙʘ ʥʘ ʧʨʫʛʘʪʘ 
ʢʦʥ ʈʝʧʫʙʣʠʢʘ 
ɹʫʛʘʨʠʿʘ 

Å ɺʣʘʜʘ ʥʘ ʈʝʧʫʙʣʠʢʘ ʉʝʚʝʨʥʘ 
ʄʘʢʝʜʦʥʠʿʘ 

 
 
 

720 

 

 
ɹʫ˅ʝʪʦʪ ʥʘ ʮʝʥʪʨʘʣʥʘʪʘ 
ʚʣʘʩʪ 

 
 
 

24.6 

 
 
 

37.5 

 
 
 

50.3 
Å ʄʠʥʠʩʪʝʨʩʪʚʦ ʟʘ ʪʨʘʥʩʧʦʨʪ ʠ 
ʚʨʩʢʠ 

Å ʄʠʥʠʩʪʝʨʩʪʚʦ ʟʘ ʝʢʦʥʦʤʠʿʘ, 
ɸʛʝʥʮʠʿʘ ʟʘ ʝʥʝʨʛʝʪʠʢʘ 

 

 
32 

 
 
ǋǱǫǰǸǶǮǺǮǰǦǼǮȍǦ ǳǦ 
ǸǶǦǳǷǵǴǶǸǴǸ 

Å ǈǱǦǪǦ ǳǦ ǖǫǵǹǧǱǮǰǦ ǗǫǨǫǶǳǦ 
ǒǦǰǫǪǴǳǮȍǦ 

 

 
7579 

 

ǕǶǮǨǦǸǫǳ ǷǫǰǸǴǶ, ǺǴǳǪ ǭǦ 
ǋǋ, ǷǸǮǲǹǱǦǼǮǮ ǴǪ ǧǹȓǫǸǴǸ 
ǳǦ ǼǫǳǸǶǦǱǳǦǸǦ ǨǱǦǷǸ 

 

 
120.3 

 

 
259.7 

 

 
272.2 Å ǒǮǳǮǷǸǫǶǷǸǨǴ ǭǦ ǸǶǦǳǷǵǴǶǸ Ǯ 

ǨǶǷǰǮ 

Å ǒǮǳǮǷǸǫǶǷǸǨǴ ǭǦ ǫǰǴǳǴǲǮȍǦ 

 
ɺʢʫʧʥʦ 30.962 

 
2.921 4.758 7.292 

 

ǍǦ ǷǵǶǴǨǫǪǹǨǦȏǫ ǳǦ ǲǫǶǰǮǸǫ ǭǦ ǹǧǱǦǬǹǨǦȏǫ ǨǴ ǫǳǫǶǩǫǸǷǰǮǴǸ ǷǫǰǸǴǶ ǵǴǸǶǫǧǳǦ ǫ ǮǳǨǫǷǸǮǼǮȍǦ ǴǪ 30.962 ǲǮǱǮǴǳǮ ǫǨǶǦ, 

ǭǦ ǵǫǶǮǴǪǴǸ ǴǪ 2020 ǪǴ 2050 ǩǴǪǮǳǦ. 

 
ǈǦǬǳǴ ǫ ǪǦ Ƿǫ ǳǦǩǱǦǷǮ ǪǫǰǦ ǮǳǨǫǷǸǮǼǮǮǸǫ ǨǴ ǷǼǫǳǦǶǮǴǸǴ WAM ǵǶǮǪǴǳǫǷǹǨǦǦǸ ǭǦ ǳǦǲǦǱǹǨǦȏǫ ǳǦ ǨǰǹǵǳǮǸǫ ǷǮǷǸǫǲ- 

ǷǰǮ ǸǶǴǾǴǼǮ (35.958 ǲǮǱǮǴǳǮ ǫǨǶǦ ǳǦǲǦǱǫǳǮ ǨǴ 2012 ǩǴǪǮǳǦ) ǨǴ ǷǵǴǶǫǪǧǦ ǷǴ ǸǶǴǾǴǼǮǸǫ ǭǦ ǶǫǺǫǶǫǳǸǳǴǸǴ ǷǼǫǳǦǶǮǴ 

(39.786 ǲǮǱǮǴǳǮ ǫǨǶǦ), ǾǸǴ ǫ ǳǦǲǦǱǹǨǦȏǫ ǭǦ 9,6%. ǊǴǰǴǱǰǹ ǷǮǸǫ ǲǫǶǰǮ Ƿǫ ǷǵǶǴǨǫǪǹǨǦǦǸ ǵǦǶǦǱǫǱǳǴ Ǯ Ƿǫ ǵǶǮǲǫǳǮ ǵǶǮǳ- 

ǼǮǵǴǸ ăǕǶǨǴ ǫǳǫǶǩǫǸǷǰǦǸǦ ǫǺǮǰǦǷǳǴǷǸò, ǸǴǩǦǾ ǨǰǹǵǳǦǸǦ ǮǳǨǫǷǸǮǼǮȍǦ ǲǴǬǫ ǪǦ Ƿǫ ǳǦǲǦǱǮ ǭǦ ǴǰǴǱǹ 25%. ǒǫǶǰǮ ǷǴ ǳǦȍǭǳǦ- 

ǽǦǫǳ ǵǴǸǫǳǼǮȍǦǱ ǭǦ ǳǦǲǦǱǹǨǦȏǫ ǳǦ ǫǲǮǷǮǮǸǫ ǳǦ ǷǸǦǰǱǫǳǮǽǰǮ ǩǦǷǴǨǮ Ƿǫ ǔǎǋ ǧǫǭ ǷǸǮǲǹǱǦǼǮǮ, ǩǴǱǫǲǮǸǫ ǻǮǪǶǴǼǫǳǸǶǦǱǮ 

Ǯ ǵǴǷǸǫǵǫǳǴǸǴ ǮǷǰǱǹǽǹǨǦȏǫ ǳǦ ǮǳǰǦǳǪǫǷǼǫǳǸǳǮǸǫ ǷǨǫǸǮǱǰǮ. 



ǓǆǜǎǔǓǆǑǋǓ ǕǑǆǓ Ǎǆ 
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112 

 

 

 

4.2.2 IPPU ʩʝʢʪʦʨ 

4.2.2.1 ʆʩʥʦʚʥʘ ʣʠʥʠʿʘ 

 
ǈǴ ǷǫǰǸǴǶǴǸ IPPU ǮǲǦ ǫǲǮǷǮǮ ǴǪ ǷǱǫǪǳǮǸǫ ǰǦǸǫǩǴǶǮǮ: ǲǮǳǫǶǦǱǳǦ ǮǳǪǹǷǸǶǮȍǦ, ǲǫǸǦǱǳǦ ǮǳǪǹǷǸǶǮȍǦ Ǯ ǹǵǴǸǶǫǧǦ ǳǦ ǵǶǴǮǭ- 

ǨǴǪǮ ǰǦǰǴ ǷǹǵǷǸǮǸǹǸǮ ǭǦ ǷǹǵǷǸǦǳǼǮǮ ǾǸǴ ȍǦ ǴǷǮǶǴǲǦǾǹǨǦǦǸ ǴǭǴǳǷǰǦǸǦ ǴǧǨǮǨǰǦ. 

 
ǔǷǳǴǨǳǦǸǦ ǵǶǫǸǵǴǷǸǦǨǰǦ ǾǸǴ Ƿǫ ǰǴǶǮǷǸǮ ǭǦ ǵǱǦǳǮǶǦȏǫ ǳǦ ǫǲǮǷǮǮǸǫ ǳǦ ǷǸǦǰǱǫǳǮǽǰǮ ǩǦǷǴǨǮ ǨǴ ǴǨǴȍ ǷǫǰǸǴǶ ǫ ǪǫǰǦ ǸǮǫ 

ǩǱǦǨǳǴ ǭǦǨǮǷǦǸ ǴǪ ǭǩǴǱǫǲǹǨǦȏǫǸǴ ǳǦ ǶǦǷǸǴǸ ǳǦ ǵǶǴǮǭǨǴǪǳǮǴǸ ǮǳǪǫǰǷ ǨǴ ǰǴǳǰǶǫǸǳǦǸǦ ǮǳǪǹǷǸǶǮȍǦ. ǈǶǭ ǴǷǳǴǨǦ ǳǦ ǴǨǦǦ 

ǵǶǫǸǵǴǷǸǦǨǰǦ, ǳǦǵǶǦǨǫǳǦ ǫ ǦǳǦǱǮǭǦ ǳǦ ǰǴǶǫǱǦǼǮȍǦǸǦ ǵǴǲǫȈǹ ǫǲǮǷǮǮǸǫ Ǯ ǪǴǪǦǪǫǳǦǸǦ ǨǶǫǪǳǴǷǸ ǨǴ ǷǫǰǴȍǦ ǰǦǸǫǩǴǶǮȍǦ 

ǳǦ ǮǳǪǹǷǸǶǮȍǦ. ǗǫǵǦǰ, ǴǨǦǦ ǵǶǫǸǵǴǷǸǦǨǰǦ ǳǫ Ƿǫ ǴǪǳǫǷǹǨǦ ǳǦ ǰǦǸǫǩǴǶǮȍǦǸǦ ǹǵǴǸǶǫǧǦ ǳǦ ǵǶǴǮǭǨǴǪǮ ǰǦǰǴ ǷǹǵǷǸǮǸǹǸǮ ǭǦ 

ǷǹǵǷǸǦǳǼǮǮ ǾǸǴ ȍǦ ǴǷǮǶǴǲǦǾǹǨǦǦǸ ǴǭǴǳǷǰǦǸǦ ǴǧǨǮǨǰǦ (ODS), ǰǦǪǫ ǾǸǴ ǩǱǦǨǳǮǴǸ ǮǭǨǴǶ ǳǦ ǫǲǮǷǮǮ ǫ ǴǪ ǹǨǫǭǫǳǮǸǫ ǹǶǫǪǮ 

(ǰǦǰǴ ǾǸǴ Ƿǫ ǺǶǮǬǮǪǫǶǮ Ǯ ǰǱǮǲǦǸǮǭǫǶǮ). ǍǦ ǴǨǦǦ ǰǦǸǫǩǴǶǮȍǦ Ƿǫ ǵǶǫǸǵǴǷǸǦǨǹǨǦ ǪǫǰǦ ǹǨǴǭǴǸ ǳǦ ǦǵǦǶǦǸǮ ǭǦǨǮǷǮ ǴǪ ǇǊǕ, 

ǨǴ ǷǼǫǳǦǶǮǴǸǴ WOM. 

 
Ǘǫ ǵǶǫǪǨǮǪǹǨǦ ǪǫǰǦ ǫǲǮǷǮǮǸǫ ǳǦ ǷǸǦǰǱǫǳǮǽǰǮ ǩǦǷǴǨǮ ǴǪ ǲǮǳǫǶǦǱǳǦǸǦ ǮǳǪǹǷǸǶǮȍǦ, ǨǴ ǵǫǶǮǴǪǴǸ ǪǴ 2050 ǩǴǪǮǳǦ ȑǫ 

ǵǶǴǪǴǱǬǦǸ ǪǦ ǧǮǪǦǸ ǩǱǦǨǳǴ ǰǴǳǷǸǦǳǸǳǮ, ǷǴ ǲǦǱǴ ǳǦǲǦǱǹǨǦȏǫ ǨǴ 2050 ǩǴǪǮǳǦ ǨǴ ǷǵǴǶǫǪǧǦ ǷǴ ǵǶǴǷǫǽǳǦǸǦ ǨǶǫǪǳǴǷǸ ǨǴ 

ǵǫǶǮǴǪǴǸ 2006-2019 ǩǴǪǮǳǦ (ǗǱǮǰǦ 4 6).  
 

 

ʉʣʠʢʘ 4-6: ʀʩʪʦʨʠʩʢʠ ʠ ʧʨʦʝʢʪʠʨʘʥʠ ʝʤʠʩʠʠ ʥʘ ʩʪʘʢʣʝʥʠʯʢʠ ʛʘʩʦʚʠ ʠ ʜʦʜʘʜʝʥʘ ʚʨʝʜʥʦʩʪ ʚʦ ʤʠʥʝʨʘʣʥʘʪʘ ʠʥʜʫʩʪʨʠʿʘ 
(ʚʦ Gg CO2 -eq) 

 
ǋǲǮǷǮǮǸǫ ǨǴ ǲǫǸǦǱǳǦǸǦ ǮǳǪǹǷǸǶǮȍǦ Ƿǫ ǨǴ ǵǴǭǮǸǮǨǳǦ ǰǴǶǫǱǦǼǮȍǦ ǷǴ ǶǦǷǸǴǸ ǳǦ ǵǶǴǮǭǨǴǪǳǮǴǸ ǮǳǪǫǰǷ ǨǴ ǴǨǦǦ ǰǦǸǫǩǴǶǮȍǦ, 

ǸǦǰǦ ǾǸǴ ǫǲǮǷǮǮǸǫ Ƿǫ ǭǩǴǱǫǲǹǨǦǦǸ ǷǴ ǩǴǪǮǾǳǦ ǷǸǦǵǰǦ ǴǪ 2,9% ǪǴ 2050 ǩǴǪǮǳǦ (ǾǸǴ ǴǪǩǴǨǦǶǦ ǳǦ ǵǴǶǦǷǸǴǸ ǳǦ ǶǦǷǸǴǸ ǳǦ 

ǮǳǪǫǰǷǴǸ ǳǦ ǵǶǴǮǭǨǴǪǷǸǨǴ), ǪǴǷǸǮǩǳǹǨǦȍȑǮ ǴǰǴǱǹ 900 Gg CO2- eq ǨǴ 2050 ǩǴǪǮǳǦ (ǗǱǮǰǦ 4-7). 

 
ǋǲǮǷǮǮǸǫ ǨǴ ǰǦǸǫǩǴǶǮȍǦǸǦ ǙǵǴǸǶǫǧǦ ǳǦ ǵǶǴǮǭǨǴǪǮ ǰǦǰǴ ǷǹǵǷǸǮǸǹǸǮ ǭǦ ǷǹǵǷǸǦǳǼǮǮ ǾǸǴ ȍǦ ǴǷǮǶǴǲǦǾǹǨǦǦǸ ǴǭǴǳǷǰǦǸǦ 

ǴǧǨǮǨǰǦ ǩǴ ǷǱǫǪǦǸ ǶǦǷǸǴǸ ǳǦ ǇǊǕ ǨǴ ǒǦǰǫǪǴǳǮȍǦ Ǯ ǨǴ 2050 ǩǴǪǮǳǦ ȑǫ ǵǴǷǸǮǩǳǦǸ ǴǰǴǱǹ 900 Gg CO2 -eq ǮǱǮ ǴǰǴǱǹ 3 ǵǦǸǮ 

ǵǴǨǫȑǫ ǨǴ ǷǵǴǶǫǪǧǦ ǷǴ 2019 ǩǴǪǮǳǦ (ǗǱǮǰǦ 4-8).  



ǓǆǜǎǔǓǆǑǋǓ ǕǑǆǓ Ǎǆ 
ǐǑǎǒǆǘǗǐǎ ǕǖǔǒǋǓǎ 

113 

 

 

 

 
 

 

 

ʉʣʠʢʘ 4-7: ʀʩʪʦʨʠʩʢʠ ʠ ʧʨʦʝʢʪʠʨʘʥʠ ʝʤʠʩʠʠ ʥʘ ʩʪʘʢʣʝʥʠʯʢʠ ʛʘʩʦʚʠ ʠ ʜʦʜʘʜʝʥʘ ʚʨʝʜʥʦʩʪ ʚʦ ʤʝʪʘʣʥʘʪʘ ʠʥʜʫʩʪʨʠʿʘ (ʚʦ Gg CO2-eq) 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

ʉʣʠʢʘ 4-8: ʈʝʘʣʠʟʠʨʘʥʠ ʠ ʧʨʦʝʢʪʠʨʘʥʠ ʝʤʠʩʠʠ ʥʘ ʩʪʘʢʣʝʥʠʯʢʠ ʛʘʩʦʚʠ ʚʦ ʢʘʪʝʛʦʨʠʿʘʪʘ ʫʧʦʪʨʝʙʘ ʥʘ ʧʨʦʠʟʚʦʜʠ ʢʘʢʦ ʩʫʧʩʪʠ- 
ʪʫʪʠ ʟʘ ʩʫʧʩʪʘʥʮʠʠ ʰʪʦ ʿʘ ʦʩʠʨʦʤʘʰʫʚʘʘʪ ʦʟʦʥʩʢʘʪʘ ʦʙʚʠʚʢʘ ʠ ɹɼʇ (ʚʦ Gg CO2 -eq) 

 

ǗǹǲǮǶǦȍȑǮ ǩǮ ǵǶǴǫǰǼǮǮǸǫ ǭǦ ǫǲǮǷǮǮǸǫ ǨǴ ǷǫǰǸǴǶǴǸ IPPU Ƿǫ ǵǴǰǦǬǹǨǦ ǪǫǰǦ ǮǲǦ ǭǩǴǱǫǲǹǨǦȏǫ ǭǦ ǴǰǴǱǹ 2 ǵǦǸǮ ǨǴ 2050 

ǩǴǪǮǳǦ, ǨǴ ǷǵǴǶǫǪǧǦ ǷǴ 2019 ǩǴǪǮǳǦ (ǗǱǮǰǦ 4-9).  ǋǲǮǷǮǮǸǫ ȑǫ ǪǴǷǸǮǩǳǦǸ 2.136 Gg CO2 -eq ǨǴ 2050 ǩǴǪǮǳǦ. ǙǵǴǸǶǫǧǦǸǦ 

ǳǦ ǵǶǴǮǭǨǴǪǮ ǰǦǰǴ ǷǹǵǷǸǮǸǹǸ ǭǦ ODS ȑǫ ǧǮǪǫ ǳǦȍǪǴǲǮǳǦǳǸǳǦǸǦ ǰǦǸǫǩǴǶǮȍǦ ǷǴ ǹǽǫǷǸǨǴ ǳǦ ǫǲǮǷǮǮ ǴǪ 42,5% ǨǴ 2050 ǩǴǪǮǳǦ 

(32,6% ǨǴ 2019 ǩǴǪǮǳǦ). Ǘǫ ǭǩǴǱǫǲǹǨǦ Ǯ ǹǽǫǷǸǨǴǸǴ ǳǦ ǲǫǸǦǱǳǦǸǦ ǮǳǪǹǷǸǶǮȍǦ, ǪǴǷǸǮǩǳǹǨǦȍȑǮ 42,2% ǨǴ 2050 ǩǴǪǮǳǦ. ǇǮǪǫȍȑǮ 

ǫǲǮǷǮǮǸǫ ǨǴ ǒǮǳǫǶǦǱǳǦǸǦ ǮǳǪǹǷǸǶǮȍǦ Ƿǫ ǶǫǽǮǷǮ ǰǴǳǷǸǦǳǸǳǮ, ǳǮǨǳǴǸǴ ǹǽǫǷǸǨǴ ǫ ǳǦǲǦǱǫǳǴ ǳǦ 15,3% ǨǴ 2050 ǩǴǪǮǳǦ. 
 

ʉʣʠʢʘ 4-9: ɺʢʫʧʥʠ ʝʤʠʩʠʠ ʥʘ ʩʪʘʢʣʝʥʠʯʢʠ ʛʘʩʦʚʠ ʚʦ ʠʥʜʫʩʪʨʠʩʢʠʪʝ ʧʨʦʮʝʩʠ ʠ ʩʝʢʪʦʨʦʪ ʟʘ ʫʧʦʪʨʝʙʘ ʥʘ ʧʨʦʠʟʚʦʜʠ ʧʦ ʢʘʪʝ- 
ʛʦʨʠʠ (ʚʦ Gg CO2 -eq) 



ǓǆǜǎǔǓǆǑǋǓ ǕǑǆǓ Ǎǆ 
ǐǑǎǒǆǘǗǐǎ ǕǖǔǒǋǓǎ 

114 

 

 

4.2.2.2 ʄʝʨʢʠ ʟʘ ʫʙʣʘʞʫʚʘˁʝ ʚʦ ʩʝʢʪʦʨʦʪ IPPU 

 
ǕǶǫǪǱǴǬǫǳǮǸǫ ǵǴǱǮǸǮǰǮ Ǯ ǲǫǶǰǮ ǨǴ ǴǨǴȍ ǪǫǱ Ƿǫ ǶǦǭǨǮǫǳǮ ǨǶǭ ǴǷǳǴǨǦ ǳǦ ǎǭǨǫǾǸǦȍǴǸ ǭǦ ǹǧǱǦǬǹǨǦȏǫ ǳǦ ǰǱǮǲǦǸǷǰǮǸǫ 

ǵǶǴǲǫǳǮ, ǵǴǪǩǴǸǨǫǳ ǭǦ ǴǨǴȍ Ǔǎ. 

ǜǫǱǴǰǹǵǳǴǸǴ ǳǦǲǦǱǹǨǦȏǫ ǳǦ ǫǲǮǷǮǮǸǫ ǳǦ ǷǸǦǰǱǫǳǮǽǰǮ ǩǦǷǴǨǮ ǸǶǫǧǦ ǪǦ Ƿǫ ǵǴǷǸǮǩǳǫ ǵǶǫǰǹ ǦǰǸǮǨǳǴǷǸǮǸǫ ǭǦ ǹǧǱǦǬǹǨǦȏǫ 

ǨǴ ǷǫǰǸǴǶǴǸ IPPU, ǾǸǴ Ƿǫ ǴǽǫǰǹǨǦ ǪǦ ǧǮǪǫ 225,6 Gg CO2-eq ʜʦ 2030 ʛʦʜʠʥʘ Ǯ 861,6 Gg CO2-eq ʜʦ 2050 ǩǴǪǮǳǦ ǨǴ 

ǷǵǴǶǫǪǧǦ ǷǴ 1990 ǩǴǪǮǳǦ (ǗǼǫǳǦǶǮǴ ǭǦ ǹǧǱǦǬǹǨǦȏǫ). ǆǰǸǮǨǳǴǷǸǮǸǫ ǭǦ ǹǧǱǦǬǹǨǦȏǫ ǨǰǱǹǽǹǨǦǦǸ: 
 

ʇʀʄ 33 ʀʤʧʣʝʤʝʥʪʘʮʠʿʘ ʥʘ ʘʤʘʥʜʤʘʥʦʪ ʂʠʛʘʣʠ ʟʘ ʧʦʩʪʝʧʝʥʦ ʫʢʠʥʫʚʘˁʝ ʥʘ HFC 
 

ʇʀʄ 33 ʀʤʧʣʝʤʝʥʪʘʮʠʿʘ ʥʘ ʘʤʘʥʜʤʘʥʦʪ ʂʠʛʘʣʠ ʟʘ ʧʦʩʪʝʧʝʥʦ ʫʢʠʥʫʚʘˁʝ ʥʘ HFC 

ɻʣʘʚʥʘ ʮʝʣ: ǕǴǷǸǫǵǫǳǴ ǹǰǮǳǹǨǦȏǫ ǳǦ ǷǸǦǰǱǫǳǮǽǰǮ ǩǦǷǴǨǮ ǺǱǹǴǶǴȍǦǩǱǫǨǴǪǴǶǴǪǮ (HFC) 
ʆʧʠʩ: ǆǲǦǳǪǲǦǳǴǸ ǐǮǩǦǱǮ ǫ ǦǲǦǳǪǲǦǳ ǳǦ ǒǴǳǸǶǫǦǱǷǰǮǴǸ ǵǶǴǸǴǰǴǱ ǭǦ ǷǹǵǷǸǦǳǼǮǮ ǾǸǴ ȍǦ ǴǷǮǶǴǲǦǾǹǨǦǦǸ ǴǭǴǳǷǰǦǸǦ ǴǧǨǮǨǰǦ. ǆǲǦǳǪǲǦǳǴǸ ǩǮ 
ǪǴǪǦǨǦ ǲǴȑǳǮǸǫ ǷǸǦǰǱǫǳǮǽǰǮ ǩǦǷǴǨǮ ǺǱǹǴǶǴȍǦǩǱǫǨǴǪǴǶǴǪǮ (HFC) ǳǦ ǷǵǮǷǴǰǴǸ ǳǦ ǷǹǵǷǸǦǳǼǮǮ ǰǴǳǸǶǴǱǮǶǦǳǮ ǷǵǴǶǫǪ ǕǶǴǸǴǰǴǱǴǸ Ǯ ǰǴǮ ǸǶǫǧǦ 
ǵǴǷǸǫǵǫǳǴ ǪǦ Ƿǫ ǹǰǮǳǹǨǦǦǸ. ǖǫǵǹǧǱǮǰǦ ǗǫǨǫǶǳǦ ǒǦǰǫǪǴǳǮȍǦ ǷǸǦǳǦ 94-ǸǦ ǭǫǲȍǦ ǾǸǴ ǩǴ ǶǦǸǮǺǮǰǹǨǦǾǫ ǦǲǦǳǪǲǦǳǴǸ ǐǮǩǦǱǮ ǭǦ ǵǴǷǸǫǵǫǳǴ ǹǰǮǳǹǨǦȏǫ 
ǳǦ HFC ǱǦǪǮǱǳǮǸǫ ǷǶǫǪǷǸǨǦ. ǗǫǨǫǶǳǦ ǒǦǰǫǪǴǳǮȍǦ ǩǴ ǷǱǫǪǮ ǶǦǷǵǴǶǫǪǴǸ ǳǦ ǆǲǦǳǪǲǦǳǴǸ ǳǦ ǐǮǩǦǱǮ ǳǦ ǒǴǳǸǶǫǦǱǷǰǮǴǸ ǵǶǴǸǴǰǴǱ, ǭǦ ǭǫǲȍǮǸǫ ǴǪ 
ǆǳǫǰǷ 5, ǵǴǽǳǹǨǦȍȑǮ ǷǴ ǭǦǵǮǶǦȏǫ ǳǦ HFC ǨǴ 2024 ǩǴǪǮǳǦ Ǯ ǭǦǨǶǾǹǨǦȍȑǮ ǷǴ ǸǶǦȍǳǴ ǳǦǲǦǱǹǨǦȏǫ ǴǪ 80% ǨǴ 2045 ǩǴǪǮǳǦ. 

 

 
ǈǶǫǲǫǳǷǰǦ ǶǦǲǰǦ 

 

 ǘǮǵ 

 

 ǗǫǰǸǴǶ 

 

 ǉǦǷǴǨǮ 
 

 

 ǔǵǷǫǩ 

2030 ð 2050 ǩǴǪǮǳǦ ǘǫǻǳǮǽǰǮ, ǶǫǩǹǱǦǸǴǶǫǳ IPPU HFC ǓǦǼǮǴǳǦǱǫǳ 

 
 
 

 

 

 
ǖǫǱǫǨǦǳǸǳǮ ǵǱǦǳǷǰǮ 
ǪǴǰǹǲǫǳǸǮ, ǭǦǰǴǳǷǰǮ Ǯ 
ǶǫǩǹǱǦǸǴǶǳǮ ǦǰǸǮ 

ǓǦǶǫǪǧǦ ǭǦ ǭǦǧǶǦǳǦ ǭǦ ǹǨǴǭ Ǯ ǮǭǨǴǭ ǳǦ ǵǶǴǮǭǨǴǪǮ ǰǴǮ ǷǴǪǶǬǦǸ ǻǱǴǶǴǺǱǹǴǶǴȍǦǩǱǫǶǴǪǮ (HCFC) (ăǗǱǹǬǧǫǳ 
ǨǫǷǳǮǰ ǳǦ ǖǫǵǹǧǱǮǰǦ ǒǦǰǫǪǴǳǮȍǦò ǧǶ. 92/10)  
ǓǦǶǫǪǧǦ ǭǦ ǴǩǶǦǳǮǽǹǨǦȏǫ ǳǦ ǹǨǴǭǴǸ ǳǦ ǷǹǵǷǸǦǳǼǮǮ ǰǴǮ ȍǦ ǴǷǮǶǴǲǦǾǹǨǦǦǸ ǴǭǴǳǷǰǦǸǦ ǴǧǨǮǨǰǦ (ăǗǱǹǬǧǫǳ 
ǨǫǷǳǮǰ ǳǦ ǖǫǵǹǧǱǮǰǦ ǒǦǰǫǪǴǳǮȍǦò ǧǶ. 92/10,  150/12):  
ǓǦǶǫǪǧǦ ǭǦ ǭǦǧǶǦǳǦ ǭǦ ǵǶǴǪǦǬǧǦ ǳǦ 1,1-ǪǮǻǱǴǶǴ-1-ǺǱǹǴǶǴǫǸǦǳ (HCFC 141b) Ǯ ǲǫǾǦǨǮǳǮ ǰǴǮ ǷǴǪǶǬǦǸ 
1,1-ǪǮǻǱǴǶǴ-1-ǺǱǹǴǶǴǫǸǦǳ (HCFC 141b) (ăǗǱǹǬǧǫǳ ǨǫǷǳǮǰ ǳǦ ǖǫǵǹǧǱǮǰǦ ǗǫǨǫǶǳǦ ǒǦǰǫǪǴǳǮȍǦò ǧǶ. 111/  21) 
ǆǐǘ Ǎǆ ǖǆǘǎǚǎǐǆǜǎƿǆ Ǔǆ ǎǍǒǋǓǆǘǆ Ǔǆ ǒǔǓǘǖǋǆǑǗǐǎǔǘ ǕǖǔǘǔǐǔǑ Ǎǆ ǗǙǕǗǘǆǓǜǎǎ ǐǔǎ ƿǆ 
ǔǗǎǖǔǒǆǞǙǈǆǆǘ ǔǍǔǓǗǐǆǘǆ ǔǇǈǎǈǐǆ 

 

 ǒǫǸǴǪǴǱǴǩǮȍǦ 
 

IPPU ǲǴǪǫǱ ǶǦǭǨǮǫǳ ǨǴ Excel 

 
 
 
 

 

 

 
 
 
 
 
 

ǕǶǫǸǵǴǷǸǦǨǰǮ 

 ǖǦǷǵǴǶǫǪ ǳǦ ǵǴǷǸǫǵǫǳǴ ǹǰǮǳǹǨǦȏǫ ǳǦ HFC ǭǦ Ǘ. ǒǦǰǫǪǴǳǮȍǦ ǷǵǴǶǫǪ ǦǲǦǳǪǲǦǳǴǸ ǐǮǩǦǱǮ: 
ǔǷǳǴǨǳǦ ǺǴǶǲǹǱǦ - ǵǶǴǷǫǽǳǦ ǵǴǸǶǴǾǹǨǦǽǰǦ ǭǦ 2020-2022 ǩǴǪǮǳǦ + 65% ǴǪ ǴǷǳǴǨǳǦǸǦ ǱǮǳǮȍǦ ǳǦ 
ǻǱǴǶǴǺǱǹǴǶǴȍǦǩǱǫǨǴǪǴǶǴǪ (HCFC) 
2024 ǩǴǪǮǳǦ - ǭǦǵǮǶǦȏǫ 
2029 - -10% 
2035 - -30% 
2040 - -50% 
2045 - -80% 
ǇǮǪǫȍȑǮ ǵǴǪǦǸǴǼǮǸǫ ǭǦ ǵǴǸǶǴǾǹǨǦǽǰǦǸǦ ǳǦ HFC ǨǴ 2020-2022 ǩǴǪǮǳǦ Ƿ¯ ǹǾǸǫ ǳǫ Ƿǫ ǵǶǮȍǦǨǫǳǮ, ǨǴ ǴǨǦǦ 
ǲǫǶǰǦ ǵǶǴǷǫǽǳǦǸǦ ǵǴǸǶǴǾǹǨǦǽǰǦ ǨǴ ǵǫǶǮǴǪǴǸ 2017-2019 ǩǴǪǮǳǦ Ƿǫ ǵǶǫǸǵǴǷǸǦǨǹǨǦ ǭǦ ǴǷǳǴǨǳǦǸǦ ǱǮǳǮȍǦ. 
ǊǴǪǦǨǦȏǫǸǴ ǳǦ 65% HCFC ǨǴ ǴǷǳǴǨǳǦǸǦ ǱǮǳǮȍǦ ǫ ǴǵǼǮǴǳǦǱǳǴ Ǯ ǳǫ ǫ ǵǶǫǵǴǶǦǽǱǮǨǴ ǪǦ Ƿǫ ǭǫǲǫ ǨǴ ǵǶǫǪǨǮǪ 
ǦǰǴ ǵǴǸǶǴǾǹǨǦǽǰǦǸǦ ǳǦ HCFC Ƿǫ ǷǨǫǪǫ ǳǦ ǳǹǱǦ. ǗǴ ǭǦǰǴǳǷǰǮǸǫ ǦǰǸǮ ǰǴǮ Ƿǫ ǨǴ ǷǮǱǦ ǨǴ ǗǫǨǫǶǳǦ ǒǦǰǫǪǴǳǮȍǦ, 
ǵǴǸǶǴǾǹǨǦǽǰǦǸǦ (Ǹ.ǫ. ǹǨǴǭǴǸ) ǳǦ HCFH ǫ ǲǮǳǮǲǦǱǳǦ Ǯ ǫǪǳǦǰǨǦ ǳǦ 0 ǨǴ 2017 ǩǴǪǮǳǦ Ǯ ǭǦǸǴǦ ǴǨǴȍ ǪǴǪǦǸǴǰ ǳǫ ǫ 
ǭǫǲǫǳ ǵǶǫǪǨǮǪ ǨǴ ǴǨǦǦ ǲǫǶǰǦ. 

 
 
 
 

 

ǗǸǦǸǹǷ ǳǦ ǮǲǵǱǫǲǫǳǸǦǼǮȍǦ ǕǴǪ ǮǲǵǱǫǲǫǳǸǦǼǮȍǦ 

 

 
ǕǶǫǭǫǲǫǳǮ ǽǫǰǴǶǮ 

ǖǦǸǮǺǮǰǦǼǮȍǦ ǳǦ ǆǲǦǳǪǲǦǳǴǸ ǳǦ ǒǴǳǸǶǫǦǱǷǰǮǴǸ ǵǶǴǸǴǰǴǱ ǭǦ ǷǹǵǷǸǦǳǼǮǮ ǰǴǮ ȍǦ ǴǷǮǶǴǲǦǾǹǨǦǦǸ ǴǭǴǳǷǰǦǸǦ 
ǴǧǨǮǨǰǦ 
ǘǫǰǴǨǫǳ ǵǶǴǫǰǸ ǳǦ UNIDO ǭǦ ǮǲǵǱǫǲǫǳǸǦǼǮȍǦ ǳǦ ǆǲǦǳǪǲǦǳǴǸ ǐǮǩǦǱǮ ǳǦ ǒǴǳǸǶǫǦǱǷǰǮǴǸ ǵǶǴǸǴǰǴǱ, ǷǴ ǴǩǱǫǪ 
ǳǦ ǷǴǷǸǴȍǧǦǸǦ ǨǴ ǭǫǲȍǦǸǦ ǨǴ ǴǪǳǴǷ ǳǦ ǸǫǰǴǨǳǦǸǦ ǵǴǸǶǴǾǹǨǦǽǰǦ ǳǦ HFC. ǕǶǦǨǳǮǸǫ ǪǴǰǹǲǫǳǸǮ, ǦǳǩǦǬǲǦǳǴǸ 
ǳǦ ǭǦǷǫǩǳǦǸǮǸǫ ǷǸǶǦǳǮ Ǯ ǳǦǷǸǦǳǮǸǫ ǭǦ ǵǴǪǮǩǦȏǫ ǳǦ ǷǨǫǷǸǦ Ƿǫ ǨǴ Ǹǫǰ, ǾǸǴ ǪǴǨǫǪǫ ǪǴ ǶǦǸǮǺǮǰǦǼǮȍǦ ǳǦ 
ǦǲǦǳǪǲǦǳǴǸ ǐǮǩǦǱǮ ǨǴ ǺǫǨǶǹǦǶǮ 2020 ǩǴǪǮǳǦ (https://open.unido.org/projects/MK/projects/200289)  

ǕǶǫǪǨǮǪǫǳǮ ǽǫǰǴǶǮ 
ǎǲǵǱǫǲǫǳǸǦǼǮȍǦ ǳǦ ǶǦǷǵǴǶǫǪǴǸ ǭǦ ǵǴǷǸǫǵǫǳǴ ǹǰǮǳǹǨǦȏǫ ǳǦ HFC, ǷǴ ǵǴǲǴǾ ǳǦ ǵǶǴǫǰǸǮ ǵǴǪǪǶǬǦǳǮ ǴǪ 
ǺǴǳǪǴǸ ǳǦ ǒǴǳǸǶǫǦǱǷǰǮǴǸ ǵǶǴǸǴǰǴǱ 

 
 
 

 

 
ǎǳǪǮǰǦǸǴǶǮ 

ǈǶǫǪǳǴǷǸ ǨǴ ǵǴǷǱǫǪǳǦǸǦ 
ǮǭǨǫǾǸǦȍǳǦ ǩǴǪǮǳǦ 

ǎǳǪǮǰǦǸǮǨǳǦ ǸǶǦǫǰǸǴǶǮȍǦ ǜǫǱǳǦ ǨǶǫǪǳǴǷǸ 

2019 ǩǴǪǮǳǦ 2030 ǩǴǪǮǳǦ 2040 ǩǴǪǮǳǦ 2050 ǩǴǪǮǳǦ 

ǓǦǵǶǫǪǴǰ HFC [ǸǴǳǮ] 120 139 80 0 

ǓǦǲǦǱǹǨǦȏǫ ǳǦ ǫǲǮǷǮǮǸǫ 
(Gg CO2-eq) 

2030 ǩǴǪǮǳǦ 2040 ǩǴǪǮǳǦ 2050 ǩǴǪǮǳǦ 

225.6 471.6 861.6 

 

 

 ǇǹȓǫǸ N/A 

ǚǮǳǦǳǷǮǮ ǎǭǨǴǶ ǳǦ 
ǺǮǳǦǳǷǮǮ 

ǚǴǳǪ ǭǦ ǵǶǴǸǴǰǴǱ ǳǦ ǒǴǳǸǶǫǦǱ, ǵǶǮǨǦǸǫǳ ǷǫǰǸǴǶ 

 

 
ǗǹǧȍǫǰǸ ǾǸǴ ǨǶǾǮ 
ǮǲǵǱǫǲǫǳǸǦǼǮȍǦ 

ǒǮǳǮǷǸǫǶ ǭǦ ǬǮǨǴǸǳǦ ǷǶǫǪǮǳǦ Ǯ ǵǶǴǷǸǴǶǳǴ ǵǱǦǳǮǶǦȏǫ 

 

 ǓǦǪǱǫǬǫǳ ǷǹǧȍǫǰǸ ǒǮǳǮǷǸǫǶ ǭǦ ǬǮǨǴǸǳǦ ǷǶǫǪǮǳǦ Ǯ ǵǶǴǷǸǴǶǳǴ ǵǱǦǳǮǶǦȏǫ 



ǓǆǜǎǔǓǆǑǋǓ ǕǑǆǓ Ǎǆ 
ǐǑǎǒǆǘǗǐǎ ǕǖǔǒǋǓǎ 

115 

 

 

4.2.2.3 ʇʨʝʛʣʝʜ ʥʘ ʤʝʨʢʠʪʝ ʠ ʠʥʚʝʩʪʠʮʠʩʢʠʪʝ ʧʦʪʨʝʙʠ 

 
ǈǴ ǷǼǫǳǦǶǮǴǸǴ ǭǦ ǹǧǱǦǬǹǨǦȏǫ, ǵǴǷǸǴǮ ǫǪǳǦ ǲǫǶǰǦ ǾǸǴ ǫ ǵǶǫǪǨǮǪǫǳǦ ǭǦ ǷǫǰǸǴǶǴǸ IPPU, ǴǪǳǴǷǳǴ ǰǦǸǫǩǴǶǮȍǦǸǦ ǙǵǴǸǶǫǧǦ 

ǳǦ ǵǶǴǮǭǨǴǪǮ ǰǦǰǴ ǷǹǵǷǸǮǸǹǸ ǭǦ ODS, ǰǦǰǴ ǾǸǴ ǫ ǵǶǮǰǦǬǦǳǴ ǨǴ ǘǦǧǫǱǦ 4-4. 

 
ʊʘʙʝʣʘ 4-4. ʇʨʝʛʣʝʜ ʥʘ ʤʝʨʢʠʪʝ/ʧʦʣʠʪʠʢʠʪʝ ʚʢʣʫʯʝʥʠ ʚʦ ʩʮʝʥʘʨʠʦʪʦ ʟʘ ʫʙʣʘʞʫʚʘˁʝ ʥʘ ʩʝʢʪʦʨʦʪ IPPU 

 

 

 
# 

 

 
ʇʦʣʠʪʠʢʘ/ʤʝʨʢʘ 

 
 

ʅʘʜʣʝʞʝʥ ʩʫʙʿʝʢʪ ʟʘ 
ʨʝʘʣʠʟʘʮʠʿʘ 

 
 

ɹʫ˅ʝʪ 
(ʤʠʣ. ʝʚʨʘ) 

 

 
ʀʟʚʦʨ ʥʘ ʬʠʥʘʥʩʠʠ 

ʀʥʜʠʢʘʪʠʚʥʦ ʥʘʤʘʣʫʚʘˁʝ ʥʘ 
ʝʤʠʩʠʠʪʝ 
(Gg CO2 -eq) 

2030 
ʛʦʜʠʥʘ 

2040 
ʛʦʜʠʥʘ 

2050 
ʛʦʜʠʥʘ 

 
1 

ǎǲǵǱǫǲǫǳǸǦǼǮȍǦ ǳǦ 
ǦǲǦǳǪǲǦǳǴǸ ǐǮǩǦǱǮ ǭǦ 
ǵǴǷǸǫǵǫǳǴ ǹǰǮǳǹǨǦȏǫ 
ǳǦ HFC 

· ǒǮǳǮǷǸǫǶǷǸǨǴ ǭǦ 
ǬǮǨǴǸǳǦ ǷǶǫǪǮǳǦ Ǯ 
ǵǶǴǷǸǴǶǳǴ ǵǱǦǳǮǶǦȏǫ 

 
N/A 

 
ǕǶǮǨǦǸǫǳ ǷǫǰǸǴǶ 

 
225.6 

 
471.6 

 
861.6 

 ɺʢʫʧʥʦ N/A  225.6 471.6 861.6 

 
 

4.2.3 ʉʝʢʪʦʨ ʟʘ ʟʝʤʿʦʜʝʣʩʪʚʦ, ʰʫʤʘʨʩʪʚʦ ʠ ʜʨʫʛʘ ʥʘʤʝʥʘ ʥʘ ʟʝʤʿʠʰʪʝʪʦ 

4.2.3.1 ʆʩʥʦʚʥʦ ʩʮʝʥʘʨʠʦ ʟʘ ʩʝʢʪʦʨʦʪ ʟʝʤʿʦʜʝʣʩʪʚʦ, ʰʫʤʘʨʩʪʚʦ ʠ ʜʨʫʛʘ ʥʘʤʝʥʘ ʥʘ ʟʝʤʿʠʰʪʝʪʦ 

 
ǉǱǦǨǳǮǸǫ ǪǨǮǩǦǸǫǱǮ ǳǦ ǫǲǮǷǮǮǸǫ ǳǦ ǷǸǦǰǱǫǳǮǽǰǮ ǩǦǷǴǨǮ ǨǴ ǷǫǰǸǴǶǴǸ ǭǫǲȍǴǪǫǱǷǸǨǴ, ǾǹǲǦǶǷǸǨǴ Ǯ ǪǶǹǩǦ ǳǦǲǫǳǦ ǳǦ 

ǭǫǲȍǮǾǸǫǸǴ, ǴǧȍǦǷǳǫǸǮ ǴǪ ǒǕǐǕ (ǭǩǴǱǫǲǫǳ ǧǶǴȍ ǳǦ ǪǴǧǮǸǴǰ, ǭǩǴǱǫǲǫǳǦ ǵǴǨǶǾǮǳǦ ǭǦ ǭǫǲȍǴǪǫǱǷǸǨǴ, ǭǩǴǱǫǲǫǳǦ ǹǵǴǸǶǫǧǦ 

ǳǦ ȈǹǧǶǮǨǦ, ǭǩǴǱǫǲǫǳǦ ǵǴǨǶǾǮǳǦ ǭǦ ǳǦǨǴǪǳǹǨǦȏǫ, ǭǩǴǱǫǲǫǳǦ ǵǴǵǹǱǦǼǮȍǦ ǳǦ ǱǹȈǫ Ǯ ǬǮǨǴǸǳǮ ǮǸǳ.) ǳǫ Ƿǫ ǭǦǧǫǱǫǬǦǳǮ ǨǴ 

ǭǫǲȍǦǸǦ, ǷǴǷǫǲǦ ǳǦǵǶǴǸǮǨ, ǴǺǮǼǮȍǦǱǳǮǸǫ ǵǴǪǦǸǴǼǮ ǵǴǰǦǬǹǨǦǦǸ ǪǫǰǦ Ƿǫ ǳǦǲǦǱǮǱ ǧǶǴȍǴǸ ǳǦ ǪǴǧǮǸǴǰ, Ǧ Ƿǫ ǮǷǰǴǶǮǷǸǫǳǮ 

ǭǫǲȍǴǪǫǱǷǰǮǸǫ ǵǴǨǶǾǮǳǮ Ǯ ǳǦǨǴǪǳǹǨǦǳǮǸǫ ǵǴǨǶǾǮǳǮ. ǕǴǰǶǦȍ ǸǴǦ, ǳǫǲǦ ǪǴǰǦǭǮ ǭǦ ǭǩǴǱǫǲǹǨǦȏǫ ǳǦ ǹǵǴǸǶǫǧǦǸǦ ǳǦ ȈǹǧǶǮ- 

ǨǦ. ǍǩǴǶǦ ǳǦ ǸǴǦ, ǳǦǷǫǱǫǳǮǫǸǴ ǨǴ ǭǫǲȍǦǸǦ ǫ ǶǫǽǮǷǮ ǷǸǦǧǮǱǳǴ ǨǴ ǵǴǷǱǫǪǳǮǸǫ 30 ǩǴǪǮǳǮ. ǗǼǫǳǦǶǮǴǸǴ ǰǴǶǮǷǸǫǳǴ ǭǦ ǵǶǫǪ- 

ǨǮǪǹǨǦȏǫ ǳǦ ǫǲǮǷǮȍǦǸǦ ǳǦ ǷǸǦǰǱǫǳǮǽǰǮ ǩǦǷǴǨǮ ǴǪ ǷǫǰǸǴǶǴǸ ǭǫǲȍǴǪǫǱǷǸǨǴ, ǾǹǲǦǶǷǸǨǴ Ǯ ǪǶǹǩǦ ǳǦǲǫǳǦ ǳǦ ǭǫǲȍǮǾǸǫǸǴ Ƿǫ 

ǭǦǷǳǴǨǦǾǫ ǳǦ ǷǫǩǦǾǳǦǸǦ ǷǮǸǹǦǼǮȍǦ ǳǦ ǸǶǫǳǪǴǨǮ ǳǦ ǳǦǲǦǱǹǨǦȏǫ. ǗǫǵǦǰ, ǸǦǰǨǦǸǦ ǷǴǷǸǴȍǧǦ ǲǴǬǫ ǧǶǭǴ ǪǦ Ƿǫ ǵǶǴǲǫǳǮ Ǯ ǪǦ 

ǭǦǷǸǦǶǮ ǰǦǰǴ ǶǫǭǹǱǸǦǸ ǳǦ ǭǳǦǽǮǸǫǱǳǮ ǮǳǨǫǷǸǮǼǮǮ ǨǴ ǷǫǰǸǴǶǴǸ. 

 
ǕǶǮ ǪǫǺǮǳǮǶǦȏǫǸǴ ǳǦ ǷǼǫǳǦǶǮǴǸǴ WOM ǭǦ ǷǫǰǸǴǶǴǸ ǭǫǲȍǴǪǫǱǷǸǨǴ, ǾǹǲǦǶǷǸǨǴ Ǯ ǪǶǹǩǦ ǳǦǲǫǳǦ ǳǦ ǭǫǲȍǮǾǸǫǸǴ, ǻǮǵǴǸǫ- 

ǭǦǸǦ ǪǫǰǦ ǷǸǦǵǰǦǸǦ ǳǦ ǵǶǫǳǦǲǫǳǦ ǳǦ ǭǫǲȍǮǾǸǫǸǴ ǭǦ ǵǫǶǮǴǪǴǸ 2000-2019 ǩǴǪǮǳǦ ȑǫ ǩǴ ǭǦǪǶǬǮ ǮǷǸǮǴǸ ǸǶǫǳǪ ǪǴ 2050 ǩǴ- 

ǪǮǳǦ. ǕǶǴǼǫǳǰǦǸǦ ǳǦ ǨǶǫǪǳǴǷǸǮǸǫ ǭǦ ǵǫǶǮǴǪǴǸ 2013-2050 ǩǴǪǮǳǦ ǫ ǵǴǪǩǴǸǨǫǳǦ ǷǴ ǵǶǮǲǫǳǦ ǳǦ ǫǪǳǴǷǸǦǨǳǦ ǫǰǷǸǶǦǵǴǱǦ- 

ǼǮȍǦ. ǗǫǵǦǰ, ǲǳǴǩǹ ǫ ǸǫǾǰǴ ǪǦ Ƿǫ ǳǦǵǶǦǨǦǸ ǵǶǴǩǳǴǭǮ ǭǦ ǸǶǫǳǪǴǨǮǸǫ ǳǦ ǳǦǲǫǳǦ ǳǦ ǭǫǲȍǮǾǸǫǸǴ Ǯ ǵǶǫǳǦǲǫǳǦ ǳǦ ǭǫǲȍǮǾǸǫǸǴ 

ǭǦ ǸǴǱǰǹ ǪǴǱǩ ǵǫǶǮǴǪ. ǗǫǵǦǰ, ǫǲǮǷǮǮǸǫ ǳǦ CO2 Ƿǫ ǵǶǫǷǲǫǸǹǨǦǦǸ ǷǵǴǶǫǪ ǴǷǳǴǨǳǦǸǦ ǪǮǳǦǲǮǰǦ ǳǦ ǲǮǳǦǸǮǸǫ ǵǶǴǲǫǳǮ 

ǨǴ ǳǦǲǫǳǦǸǦ ǳǦ ǭǫǲȍǮǾǸǫǸǴ. ǔǷǨǫǳ ǸǴǦ, ǨǴ ǴǨǦ ǷǼǫǳǦǶǮǴ Ƿǫ ǵǶǫǸǵǴǷǸǦǨǹǨǦǾǫ ǪǫǰǦ ǳǫǲǦ ǪǦ Ƿǫ ǵǶǮǲǫǳǹǨǦǦǸ ǲǫǶǰǮ ǭǦ 

ǹǧǱǦǬǹǨǦȏǫ, ǴǪǳǴǷǳǴ ȑǫ Ƿǫ ǵǶǴǪǴǱǬǮ ǷǴ ǨǴǴǧǮǽǦǫǳǦǸǦ ǵǶǦǰǸǮǰǦ ǨǴ ǰǴǶǮǷǸǫȏǫǸǴ ǳǦ ǭǫǲȍǮǾǸǫǸǴ. ǈǴ ǷǸǴǽǦǶǷǰǮǴǸ ǷǫǰǸǴǶ 

Ƿǫ ǴǽǫǰǹǨǦ ǪǦ Ƿǫ ǳǦǲǦǱǮ ǧǶǴȍǴǸ ǳǦ ǳǦǷǫǱǫǳǮǫǸǴ. 

 
ǔǪ ǦǳǦǱǮǭǦǸǦ Ƿǫ ǭǦǧǫǱǫǬǦǳǮ ʩǱǫǪǳǮǸǫ ǶǫǭǹǱǸǦǸǮ: 

 
ǈǴ ǵǫǶǮǴǪǴǸ ǴǪ 2014 ǪǴ 2050 ǩǴǪǮǳǦ, ǫǲǮǷǮǮǸǫ ǳǦ ǷǫǰǸǴǶǴǸ ǭǫǲȍǴǪǫǱǷǸǨǴ, ǾǹǲǦǶǷǸǨǴ Ǯ ǪǶǹǩǦ ǳǦǲǫǳǦ ǳǦ ǭǫǲȍǮǾǸǫǸǴ ǨǴ 

ǷǼǫǳǦǶǮǴǸǴ WOM ȑǫ Ƿǫ ǭǩǴǱǫǲǦǸ ǭǦ 7% (ǗǱǮǰǦ 4 10). ǉǱǦǨǳǦ ǵǶǮǽǮǳǦ ǫ ǳǦǲǦǱǹǨǦȏǫǸǴ ǳǦ ǾǹǲǷǰǮǴǸ ȍǦǩǱǫǶǴǪǫǳ ǲǮȍǦǱǳǮǰ 

ǭǦ ǶǫǽǮǷǮ 10%. ǎǷǸǴǨǶǫǲǫǳǴ, ǫǲǮǷǮǮǸǫ ǴǪ ǪǶǹǩǦǸǦ ǹǵǴǸǶǫǧǦ ǳǦ ǭǫǲȍǮǾǸǫǸǴ Ƿǫ ǭǩǴǱǫǲǫǳǮ ǭǦ ǴǰǴǱǹ 30%. ǒǱǫǽǳǮǸǫ ǰǶǦǨǮ 

Ǯ ǪǶǹǩǮǸǫ ǩǴǨǫǪǦ Ƿǫ ǩǱǦǨǳǮǸǫ ǫǲǮǷǮǮ ǳǦ ǷǸǦǰǱǫǳǮǽǰǮ ǩǦǷǴǨǮ ǨǴ ǷǸǴǽǦǶǷǰǴǸǴ ǵǶǴǮǭǨǴǪǷǸǨǴ, ǪǴǪǫǰǦ ǪǶǹǩǮǸǫ ǨǮǪǴǨǮ 

(ǴǨǼǮ, ǰǴǭǮ, ǰǴȏǮ, ǷǨǮȏǮ Ǯ ǬǮǨǮǳǦ) ǹǽǫǷǸǨǹǨǦǦǸ ǭǳǦǽǮǸǫǱǳǴ ǵǴǲǦǱǰǹ. ǋǳǸǫǶǮǽǳǦǸǦ ǺǫǶǲǫǳǸǦǼǮȍǦ ȑǫ ǴǷǸǦǳǫ ǩǱǦǨǫǳ 

ǮǭǨǴǶ ǳǦ ǫǲǮǷǮǮǸǫ ǳǦ ǲǫǸǦǳ. ǗǫǵǦǰ, Ƿǫ ǵǶǫǪǨǮǪǹǨǦ ǪǫǰǦ ǫǲǮǷǮǮǸǫ ǴǪ ǵǴǸǷǫǰǸǴǶǴǸ ǗǸǴǽǦǶǷǸǨǴ ȑǫ Ƿǫ ǳǦǲǦǱǦǸ ǩǱǦǨǳǴ ǵǴ- 

ǶǦǪǮ ǳǦǲǦǱǹǨǦȏǫǸǴ ǳǦ ǧǶǴȍǴǸ ǳǦ ǬǮǨǴǸǳǮ. ǋǲǮǷǮǮǸǫ ǳǦ ǷǸǦǰǱǫǳǮǽǰǮ ǩǦǷǴǨǮ ǴǪ ǵǴǸǷǫǰǸǴǶǴǸ ǍǧǮǶǳǮ ǮǭǨǴǶǮ Ǯ ǮǭǨǴǶǮ ǳǦ 

ǳǫ-Ǘǔ2 ǫǲǮǷǮǮ ǳǦ ǵǴǽǨǦ ǨǴ 2050 ǩǴǪǮǳǦ ȑǫ ǴǷǸǦǳǦǸ ǳǦ ǶǫǽǮǷǮ ǮǷǸǴ ǳǮǨǴ ǰǦǰǴ Ǯ ǨǴ 2017 ǩǴǪǮǳǦ, ǪǴǪǫǰǦ ǵǶǴǽǮǷǸǹǨǦȏǦǸǦ 

ǴǪ ǵǴǸǷǫǰǸǴǶǴǸ ǊǶǹǩǴ Ƿǫ ǭǩǴǱǫǲǫǳǮ ǮǦǰǴ ǹǽǫǷǸǨǴǸǴ ǳǦ ǴǨǴȍ ǷǫǰǸǴǶ ǨǴ ǨǰǹǵǳǮǸǫ ǵǶǴǽǮǷǸǹǨǦȏǦ ǫ ǭǦǳǫǲǦǶǱǮǨ. 



ǓǆǜǎǔǓǆǑǋǓ ǕǑǆǓ Ǎǆ 
ǐǑǎǒǆǘǗǐǎ ǕǖǔǒǋǓǎ 

116 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ʉʣʠʢʘ 4-10. ɺʢʫʧʥʠ ʝʤʠʩʠʠ ʥʘ ʩʪʘʢʣʝʥʠʯʢʠ ʛʘʩʦʚʠ ʚʦ ʩʝʢʪʦʨʦʪ ʟʝʤʿʦʜʝʣʩʪʚʦ, ʰʫʤʘʨʩʪʚʦ ʠ ʜʨʫʛʘ ʥʘʤʝʥʘ ʥʘ ʟʝʤʿʠʰʪʝʪʦ ʧʦ 
ʧʦʪʢʘʪʝʛʦʨʠʠ (ʚʦ Gg CO2-eq) 

 

 
4.2.3.2 ʄʝʨʢʠ ʟʘ ʫʙʣʘʞʫʚʘˁʝ ʚʦ ʩʝʢʪʦʨʦʪ ʟʝʤʿʦʜʝʣʩʪʚʦ, ʰʫʤʘʨʩʪʚʦ ʠ ʜʨʫʛʘ ʥʘʤʝʥʘ ʥʘ ʟʝʤʿʠʰʪʝʪʦ 

 
ǆǰǸǮǨǳǴǷǸǮǸǫ ǭǦ ǹǧǱǦǬǹǨǦȏǫ ǮǪǫǳǸǮǺǮǰǹǨǦǳǮ ǨǴ ǷǫǰǸǴǶǴǸ ǭǫǲȍǴǪǫǱǷǸǨǴ, ǾǹǲǦǶǷǸǨǴ Ǯ ǪǶǹǩǦ ǳǦǲǫǳǦ ǳǦ ǭǫǲȍǮǾǸǫǸǴ 

(AFOLU) Ƿǫ ǵǴǪǫǱǫǳǮ ǳǦ ǷǱǫǪǳǮǸǫ ǵǴǸǷǫǰǸǴǶǮ: 

 
· ǗǸǴǽǦǶǷǸǨǴ 

 
· ǞǹǲǦǶǷǸǨǴ 

 
· ǕǶǫǳǦǲǫǳǦ ǳǦ ǭǫǲȍǮǾǸǫǸǴ 

 
ǜǫǱǴǰǹǵǳǴǸǴ ǳǦǲǦǱǹǨǦȏǫ ǳǦ ǫǲǮǷǮǮǸǫ ǳǦ ǷǸǦǰǱǫǳǮǽǰǮ ǩǦǷǴǨǮ ǸǶǫǧǦ ǪǦ Ƿǫ ǵǴǷǸǮǩǳǫ ǵǶǫǰǹ ǦǰǸǮǨǳǴǷǸǮǸǫ ǭǦ ǹǧǱǦǬǹǨǦȏǫ 

ǨǴ ǷǫǰǸǴǶǴǸ AFOLU, ǾǸǴ Ƿǫ ǴǽǫǰǹǨǦ ǪǦ ǧǮǪǫ 939,6 Gg CO2-eq ǪǴ 2030 ǩǴǪǮǳǦ Ǯ 1.301,4 Gg CO2-eq ǪǴ 2040 ǩǴǪǮǳǦ, ǨǴ 

ǷǵǴǶǫǪǧǦ ǷǴ 1990 ǩǴǪǮǳǦ. ǒǫǶǰǮǸǫ ǴǪ ǰǦǸǫǩǴǶǮȍǦǸǦ ǾǹǲǦǶǷǸǨǴ ǵǶǮǪǴǳǫǷǹǨǦǦǸ ǳǦȍǲǳǴǩǹ ǪǴ ǳǦǲǦǱǹǨǦȏǫǸǴ ǳǦ ǫǲǮǷǮǮǸǫ 

ǳǦ ǷǸǦǰǱǫǳǮǽǰǮ ǩǦǷǴǨǮ, ǴǪǳǴǷǳǴ ǸǮǫ ǹǽǫǷǸǨǹǨǦǦǸ ǷǴ 50,5% ǴǪ ǨǰǹǵǳǴǸǴ ǳǦǲǦǱǹǨǦȏǫ ǳǦ ǫǲǮǷǮǮǸǫ ǴǪ ǷǫǰǸǴǶǴǸ ǍǫǲȍǴǪǫǱ- 

ǷǸǨǴ, ǾǹǲǦǶǷǸǨǴ Ǯ ǪǶǹǩǦ ǳǦǲǫǳǦ ǳǦ ǭǫǲȍǮǾǸǫǸǴ ǨǴ 2030 ǩǴǪǮǳǦ. 

 
ʉʪʦʯʘʨʩʪʚʦ 

 
ǊǫȍǷǸǨǮȍǦǸǦ ǭǦ ǹǧǱǦǬǹǨǦȏǫ ǪǫǺǮǳǮǶǦǳǮ ǭǦ ǵǴǸǷǫǰǸǴǶǴǸ ǷǸǴǽǦǶǷǸǨǴ ǮǲǦǦǸ ǭǦ ǼǫǱ ǪǦ ǵǴǷǸǮǩǳǦǸ ǳǦǲǦǱǹǨǦȏǫ ǳǦ ǫǲǮǷǮǮ- 

Ǹǫ ǳǦ ǷǸǦǰǱǫǳǮǽǰǮ ǩǦǷǴǨǮ ǴǪ 38,2 Gg CO2-eq ʜʦ 2030 ǩǴǪǮǳǦ Ǯ ǴǪ 69,4 Gg CO2-eq ʜʦ 2040 ʛʦʜʠʥʘ. 

 
ǎǪǫǳǸǮǺǮǰǹǨǦǳǮǸǫ ǪǫȍǷǸǨǦ ǭǦ ǹǧǱǦǬǹǨǦȏǫ ȑǫ ǪǴǨǫǪǦǸ ǪǴ ǸǶǦǳǷǺǴǶǲǦǼǮȍǦ ǳǦ ǵǴǸǷǫǰǸǴǶǴǸ ǾǸǴ ȑǫ ǵǶǮǪǴǳǫǷǫ ǭǦ ǹǧǱǦǬǹ- 

ǨǦȏǫ ǳǦ ǷǸǦǰǱǫǳǮǽǰǮ ǩǦǷǴǨǮ ǰǦȍ ǪǴǧǮǸǴǰǴǸ Ǯ ǲǴǬǫ ǪǦ Ƿǫ ǷǵǶǴǨǫǪǦǸ ǳǦ ǰǶǦǸǴǰ, ǷǶǫǪǫǳ Ǯ ǪǴǱǩ ǶǴǰ (2030 - 2040 ǩǴǪǮǳǦ). 

ǔǨǮǫ ǲǫǶǰǮ ǭǦ ǹǧǱǦǬǹǨǦȏǫ ǨǰǱǹǽǹǨǦǦǸ: 
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ʇʀʄ 34 ʅʘʤʘʣʫʚʘˁʝ ʥʘ ʝʤʠʩʠʠʪʝ ʥʘ CH4 ʦʜ ʝʥʪʝʨʠʯʥʘ ʬʝʨʤʝʥʪʘʮʠʿʘ ʢʘʿ ʤʣʝʯʥʠʪʝ ʢʨʘʚʠ ʟʘ 3% 
 

ʇʀʄ 34 ʅʘʤʘʣʫʚʘˁʝ ʥʘ ʝʤʠʩʠʠʪʝ ʥʘ CH4 ʦʜ ʝʥʪʝʨʠʯʥʘ ʬʝʨʤʝʥʪʘʮʠʿʘ ʢʘʿ ʤʣʝʯʥʠʪʝ ʢʨʘʚʠ ʟʘ 3% 

ɻʣʘʚʥʘ ʮʝʣ: ǓǦǲǦǱǹǨǦȏǫ ǳǦ ǳǮǨǴǸǴ ǳǦ ǫǲǮǷǮȍǦǸǦ ǳǦ CH4 ǴǪ ǫǳǸǫǶǮǽǳǦ ǺǫǶǲǫǳǸǦǼǮȍǦ ǰǦȍ ǨǮǷǴǰǴǵǶǴǪǹǰǸǮǨǳǮǸǫ ǲǱǫǽǳǮ ǰǶǦǨǮ 
ʆʧʠʩ: ǗǴ ǲǴǪǮǺǮǰǦǼǮȍǦ ǳǦ ǷǴǷǸǦǨǴǸ ǳǦ ǪǴǧǮǸǴǽǳǦǸǦ ǻǶǦǳǦ Ǯ ǵǶǦǰǸǮǰǦǸǦ ǳǦ ǮǷǻǶǦǳǦ ǰǦȍ ǲǱǫǽǳǮǸǫ ǰǶǦǨǮ, ǫǲǮǷǮȍǦǸǦ ǳǦ CH4 ǵǴǶǦǪǮ ǫǳǸǫǶǮǽǳǦ 
ǺǫǶǲǫǳǸǦǼǮȍǦ ǲǴǬǫ ǪǦ Ƿǫ ǳǦǲǦǱǮ ǭǦ 20%. Ǘǫ ǵǶǫǪǨǮǪǹǨǦ ǪǫǰǦ ǧǶǴȍǴǸ ǳǦ ǲǱǫǽǳǮ ǰǶǦǨǮ ǨǴ ǷǮǷǸǫǲ ǭǦ ǮǳǸǫǳǭǮǨǳǴ ǴǪǩǱǫǪǹǨǦȏǫ ȑǫ Ƿǫ ǭǩǴǱǫǲǮ 
ǴǪ 1% ǪǴ 30% ǨǴ 2040 ǩǴǪǮǳǦ. ǓǴ, ǷǴ ǲǴǪǮǺǮǰǦǼǮȍǦ ǳǦ ǷǴǪǶǬǮǳǦǸǦ ǳǦ ǪǴǧǮǸǴǽǳǦǸǦ ǻǶǦǳǦ (ǪǴǪǦǨǦȏǫ ȍǦǩǱǫǻǮǪǶǦǸǮ, ǨǮǷǴǰǴǰǨǦǱǮǸǫǸǳǮ ǷǸǴǽǳǦ 
ǻǶǦǳǦ Ǯ ǸǦǳǮǳǮ) ǨǴ TMR, ǫǲǮǷǮȍǦǸǦ ǳǦ CH4 ȑǫ Ƿǫ ǳǦǲǦǱǮ ǭǦ 20%. ǒǫǶǰǦǸǦ ǭǦ ǹǧǱǦǬǹǨǦȏǫ ǲǴǬǫ ǱǫǷǳǴ ǪǦ Ƿǫ ǵǶǮǲǫǳǮ ǳǦ ǺǦǶǲǮǸǫ ǭǦ ǲǱǫǰǴ, ǵǶǫǰǹ 
ǹǵǶǦǨǹǨǦȏǫ ǷǴ ǮǷǻǶǦǳǦǸǦ. ǘǴǦ ǫ ǮǷǸǴ ǸǦǰǦ ǮǷǵǱǦǸǱǮǨǴ; ǳǫ ǧǦǶǦ ǪǴǵǴǱǳǮǸǫǱǳǮ ǷǹǧǨǫǳǼǮǮ ǮǱǮ ǷǸǮǲǹǱǦǼǮǮ. ǕǶǦǰǸǮǽǳǦ ǴǧǹǰǦ Ǯ ǪǫǲǴǳǷǸǶǦǼǮȍǦ ǭǦ 
ǭǫǲȍǴǪǫǱǼǮǸǫ ȑǫ ǧǮǪǦǸ ǪǴǨǴǱǳǮ. 

 

 
ǈǶǫǲǫǳǷǰǦ ǶǦǲǰǦ 

 

 ǘǮǵ 
 

 ǗǫǰǸǴǶ 

 

 ǉǦǷǴǨǮ 

 

 ǔǵǷǫǩ 

2030 ð 2050 ǩǴǪǮǳǦ ǔǧǶǦǭǴǨǫǳ, ǘǫǻǳǮǽǰǮ AFOLU-ǗǸǴǽǦǶǷǸǨǴ CH4 ǓǦǼǮǴǳǦǱǫǳ 
 

 
ǖǫǱǫǨǦǳǸǳǮ ǵǱǦǳǷǰǮ ǪǴǰǹǲǫǳǸǮ, 
ǭǦǰǴǳǷǰǮ Ǯ ǶǫǩǹǱǦǸǴǶǳǮ ǦǰǸǮ 

ǗǸǶǦǸǫǩǮȍǦ ǭǦ ǶǦǭǨǴȍ ǳǦ ǭǫǲȍǴǪǫǱǷǸǨǴǸǴ 
ǎǕǆǖǊ ǵǶǴǩǶǦǲǦ 

 

 ǒǫǸǴǪǴǱǴǩǮȍǦ 
 

ǖǫǩǶǫǷǮǨǫǳ ǲǴǪǫǱ, ǲǫǸǴǪǴǱǴǩǮȍǦ ǳǦ ǒǕǐǕ 

 

 

 
ǕǶǫǸǵǴǷǸǦǨǰǮ 

 ǍǩǴǱǫǲǫǳ ǧǶǴȍ ǳǦ ǨǮǷǴǰǴǵǶǴǪǹǰǸǮǨǳǮ ǲǱǫǽǳǮ ǰǶǦǨǮ ǵǴǪ ǮǳǸǫǳǭǮǨǳǴ ǴǪǩǱǫǪǹǨǦȏǫ, 
ǈǴǨǫǪǫǳ ǫ ǲǴǪǮǺǮǼǮǶǦǳ TMR Ǯ ǹǵǶǦǨǹǨǦȏǫ ǷǴ ǮǷǻǶǦǳǦǸǦ. 
Ǘǫ ǴǽǫǰǹǨǦ ǪǦ ǧǮǪǫ ǴǶǩǦǳǮǭǮǶǦǳǴ ǨǴ ǺǦǶǲǮ ǷǴ ǵǴǨǫȑǫ ǴǪ 50 ǩǶǱǦ 

 
 

 

 

ǗǸǦǸǹǷ ǳǦ ǮǲǵǱǫǲǫǳǸǦǼǮȍǦ ǕǴǪ ǮǲǵǱǫǲǫǳǸǦǼǮȍǦ 

ǕǶǫǭǫǲǫǳǮ ǽǫǰǴǶǮ 
TMR ǷǴ ǪǫǱǹǲǳǴ ǲǴǪǮǺǮǼǮǶǦǳ ǷǴǷǸǦǨ ǳǦ ǪǴǧǮǸǴǽǳǦ ǻǶǦǳǦ Ǩǫȑǫ Ƿǫ ǰǴǶǮǷǸǮ ǳǦ ǪǨǫ ǮǳǸǫǳǭǮǨǳǮ 
ǺǦǶǲǮ ǰǴǮ ǷǴǽǮǳǹǨǦǦǸ ǴǰǴǱǹ 1% ǴǪ ǵǴǵǹǱǦǼǮȍǦǸǦ ǳǦ ǲǱǫǽǳǮ ǰǶǦǨǮ 

 
 
ǕǶǫǪǨǮǪǫǳǮ ǽǫǰǴǶǮ 

ǖǦǭǨǴǫǳ ǷǴǨǫǸǴǪǦǨǫǳ ǵǦǰǫǸ ǭǦ TMR ǲǴǪǮǺǮǼǮǶǦǳǦ ǷǸǴǽǳǦ ǻǶǦǳǦ Ǯ ǹǵǶǦǨǹǨǦȏǫ ǷǴ ǮǷǻǶǦǳǦǸǦ ǭǦ 
ǮǳǸǫǳǭǮǨǳǮǸǫ ǲǱǫǽǳǮ ǺǦǶǲǮ ǷǴ ǵǴǨǫȑǫ ǴǪ 50 ǰǶǦǨǮ, 
ǗǸǮǲǹǱǦǼǮǮ ǭǦ ǪǮǷǫǲǮǳǦǼǮȍǦ ǳǦ ǷǴǨǫǸǴǪǦǨǳǮǴǸ ǵǦǰǫǸ ǳǦǲǫǳǫǸ ǭǦ ǭǫǲȍǴǪǫǱǼǮǸǫ, 
ǗǱǫǪǫȏǫ ǳǦ ǫǺǫǰǸǴǸ ǴǪ ǲǴǪǮǺǮǼǮǶǦǳǮǴǸ TMR ǹǵǶǦǨǹǨǦȏǫǸǴ ǷǴ ǪǴǧǮǸǴǽǳǦ ǻǶǦǳǦ Ǯ ǪǴǵǴǱǳǮǸǫǱǳǮ 
ǵǴǪǴǧǶǹǨǦȏǦ. 

 

ǎǳǪǮǰǦǸǴǶǮ 

ǈǶǫǪǳǴǷǸ ǳǦ ǮǳǪǮǰǦǸǴǶǴǸ 
ǨǴ ǵǴǷǱǫǪǳǦǸǦ ǮǭǨǫǾǸǦȍǳǦ 
ǩǴǪǮǳǦ 

 
ǎǳǪǮǰǦǸǮǨǳǦ ǸǶǦǫǰǸǴǶǮȍǦ 

ǜǫǱǳǦ ǨǶǫǪǳǴǷǸ 
ǳǦ ǮǳǪǮǰǦǸǴǶǴǸ 

2018 ǩǴǪǮǳǦ 2020 ǩǴǪǮǳǦ 2025 ǩǴǪǮǳǦ 2030 ǩǴǪǮǳǦ 

 
 
 
 
 

 

 
 
 

 
ǓǦǵǶǫǪǴǰ 

ǇǶǴȍ ǳǦ ǺǦǶǲǮ 
(ǲǴǱǭǳǮ ǰǶǦǨǮ 
ǰǦǰǴ ǵǶǴǼǫǳǸ ǴǪ 
ǨǰǹǵǳǦǸǦ ǵǴǵǹǱǦǼǮȍǦ) 
ǰǴǶǮǷǸǫǱǫ TMR 
ǲǴǪǮǺǮǼǮǶǦǳǦ 
ǷǸǴǽǳǦ ǻǶǦǳǦ Ǯ 
ǹǵǶǦǨǹǨǦȏǫ ǷǴ 
ǮǷǻǶǦǳǦǸǦ ǳǦ 
ǩǴǪǮǾǳǴ ǳǮǨǴ 

 
 
 

 
1% 

ǓǦǲǦǱǹǨǦȏǫ ǳǦ ǫǲǮǷǮǮǸǫ 
(Gg CO2-eq) 

2030 ǩǴǪǮǳǦ 2040 ǩǴǪǮǳǦ 2050 ǩǴǪǮǳǦ 

35 63.6  

 

 

 

ǚǮǳǦǳǷǮǮ 
ǇǹȓǫǸ 0,2 ǲǮǱǮǴǳǮ ǫǨǶǦ 

ǎǭǨǴǶ ǳǦ ǺǮǳǦǳǷǮǮ ǕǶǮǨǦǸǫǳ ǷǫǰǸǴǶ, ǎǕǆǖǊ ǵǶǴǩǶǦǲǦ 
 

 ǗǹǧȍǫǰǸ ǾǸǴ ǨǶǾǮ ǮǲǵǱǫǲǫǳǸǦǼǮȍǦ ǒǮǳǮǷǸǫǶǷǸǨǴ ǭǦ ǭǫǲȍǴǪǫǱǷǸǨǴ ǾǹǲǦǶǷǸǨǴ Ǯ ǨǴǪǴǷǸǴǵǦǳǷǸǨǴ 

 

 ǓǦǪǱǫǬǫǳ ǷǹǧȍǫǰǸ ǒǮǳǮǷǸǫǶǷǸǨǴ ǭǦ ǭǫǲȍǴǪǫǱǷǸǨǴ ǾǹǲǦǶǷǸǨǴ Ǯ ǨǴǪǴǷǸǴǵǦǳǷǸǨǴ 
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ʇʀʄ 35 ʅʘʤʘʣʫʚʘˁʝ ʥʘ ʝʤʠʩʠʠʪʝ ʥʘ N2O ʦʜ ʫʧʨʘʚʫʚʘˁʝʪʦ ʩʦ ̋ ʫʙʨʠʚʦ ʢʘʿ ʤʣʝʯʥʠʪʝ ʢʨʘʚʠ ʟʘ 20% 
 

ʇʀʄ 35 ʅʘʤʘʣʫʚʘˁʝ ʥʘ ʝʤʠʩʠʠʪʝ ʥʘ N2O ʦʜ ʫʧʨʘʚʫʚʘˁʝʪʦ ʩʦ ʺʫʙʨʠʚʦ ʢʘʿ ʤʣʝʯʥʠʪʝ ʢʨʘʚʠ ʟʘ 20% 

ɻʣʘʚʥʘ ʮʝʣ: ǓǦǲǦǱǹǨǦȏǫ ǳǦ ǳǮǨǴǸǴ ǳǦ ǫǲǮǷǮȍǦ ǳǦ N2O ǴǪ ǹǵǶǦǨǹǨǦȏǫǸǴ ǷǴ ȈǹǧǶǮǨǴ ǰǦȍ ǨǮǷǴǰǴǵǶǴǪǹǰǸǮǨǳǮǸǫ ǲǱǫǽǳǮ ǰǶǦǨǮ 
ʆʧʠʩ: ǗǴ ǲǴǪǮǺǮǰǦǼǮȍǦ ǳǦ ǹǵǶǦǨǹǨǦȏǫǸǴ ǷǴ ȈǹǧǶǮǨǴ ǰǦȍ ǲǱǫǽǳǮǸǫ ǰǶǦǨǮ, ǫǲǮǷǮȍǦǸǦ ǳǦ N2O ǲǴǬǫ ǪǦ Ƿǫ ǳǦǲǦǱǮ ǪǴ 20%. Ǘǫ ǵǶǫǪǨǮǪǹǨǦ ǪǫǰǦ 
ǧǶǴȍǴǸ ǳǦ ǲǱǫǽǳǮ ǰǶǦǨǮ ǨǴ ǷǮǷǸǫǲ ǭǦ ǮǳǸǫǳǭǮǨǳǴ ǴǪǩǱǫǪǹǨǦȏǫ ǷǴ ǵǴǨǫȑǫ ǴǪ 50 ǩǶǱǦ ȑǫ Ƿǫ ǭǩǴǱǫǲǮ ǴǪ 1% ǪǴ 30% ǨǴ 2040 ǩǴǪǮǳǦ. ǗǮǸǫ ǸǮǫ ǺǦǶǲǮ 
ȑǫ ǸǶǫǧǦ ǪǦ ǵǶǮǲǫǳǦǸ ǵǴǪǴǧǶǫǳǴ ǹǵǶǦǨǹǨǦȏǫ ǷǴ ȈǹǧǶǮǨǴ ǷǴ ǼǫǱ ǪǦ Ƿǫ ǳǦǲǦǱǮ ǭǦǩǹǧǦǸǦ ǳǦ N, Ǯ NxO ǫǲǮǷǮǮǸǫ. ǍǦǸǴǦ, ǷǮǷǸǫǲǴǸ ǭǦ ǹǵǶǦǨǹǨǦȏǫ ǷǴ 
ȈǹǧǶǮǨǴ ǳǦ ǺǦǶǲǦ ǸǶǫǧǦ ǪǦ Ƿǫ ǲǴǪǮǺǮǼǮǶǦ. ǒǫǶǰǦǸǦ ǭǦ ǹǧǱǦǬǹǨǦȏǫ ȍǦ ǶǦǭǩǱǫǪǹǨǦ ǦǪǦǵǸǦǼǮȍǦǸǦ ǳǦ ǵǴǷǸǴǫǽǰǮǸǫ ǺǦǶǲǮ Ǯ ǹǲǫǶǫǳǮǸǫ ǮǳǨǫǷǸǮǼǮǮ 
ǳǦ ǳǴǨǴǺǴǶǲǮǶǦǳǮǸǫ ǺǦǶǲǮ. ǃǫ ǧǦǶǦ ǷǹǧǨǫǳǼǮǮ ǭǦ ǵǶǮǷǵǴǷǴǧǹǨǦȏǫ Ǯ ǷǸǮǲǹǱǦǼǮǮ ǨǴ ǪǮǭǦȍǳǴǸ Ǯ ǮǭǩǶǦǪǧǦǸǦ ǳǦ ǺǦǶǲǦǸǦ. 

 

 
ǈǶǫǲǫǳǷǰǦ ǶǦǲǰǦ 

 

 ǘǮǵ 
 

 

 ǗǫǰǸǴǶ 

 

 ǉǦǷǴǨǮ 
 

 

 ǔǵǷǫǩ 

2030 ð 2050 ǩǴǪǮǳǦ ǔǧǶǦǭǴǨǫǳ, ǘǫǻǳǮǽǰǮ AFOLU-ǗǸǴǽǦǶǷǸǨǴ N2O ǓǦǼǮǴǳǦǱǫǳ 

 

 
ǖǫǱǫǨǦǳǸǳǮ ǵǱǦǳǷǰǮ ǪǴǰǹǲǫǳǸǮ, 
ǭǦǰǴǳǷǰǮ Ǯ ǶǫǩǹǱǦǸǴǶǳǮ ǦǰǸǮ 

ǍǦǰǴǳ ǭǦ ǭǦǾǸǮǸǦ ǳǦ ǵǶǮǶǴǪǦǸǦ 
ǎǕǆǖǊ ǵǶǴǩǶǦǲǦ, 
ǆǩǶǴǫǰǴǱǴǾǰǮ ǲǫǶǰǮ ǨǴ ǳǦǼǮǴǳǦǱǳǦǸǦ ǵǶǴǩǶǦǲǦ 

 

 ǒǫǸǴǪǴǱǴǩǮȍǦ 
 

ǖǫǩǶǫǷǮǨǫǳ ǲǴǪǫǱ, ǲǫǸǴǪǴǱǴǩǮȍǦ ǳǦ ǒǕǐǕ 

 
 
 

 

 
 

 
ǕǶǫǸǵǴǷǸǦǨǰǮ 

 ǜǫǱǳǦ ǩǶǹǵǦ Ƿǫ ǺǦǶǲǮǸǫ ǷǴ ǵǴǨǫȑǫ ǴǪ 50 ǩǶǱǦ. ǕǶǦǰǸǮǰǦǸǦ ǭǦ ǹǵǶǦǨǹǨǦȏǫ ǷǴ ȈǹǧǶǮǨǴ Ƿǫ ǴǽǫǰǹǨǦ ǪǦ 
ǧǮǪǫ ǵǶǴǲǫǳǦ ǴǪ ǼǨǶǷǸǦ ǺǶǦǰǼǮȍǦ (N ǺǦǰǸǴǶ ǳǦ ǭǦǩǹǧǦ 40), ǪǴ ǵǴǪ ǬǮǨǴǸǮǳǷǰǦ (N ǺǦǰǸǴǶ ǳǦ ǭǦǩǹǧǦ 
28). ǒǴǬǫ ǪǦ Ƿǫ ǵǶǮǲǫǳǮ ǳǦ 10% ǴǪ ǳǦǷǫǱǫǳǮǫǸǴ Ǯ ǵǶǫǴǪǴǸ ǨǴ ǵǶǦǰǷǦ Ƿǫ ǴǽǫǰǹǨǦ ǪǦ Ƿǫ ǳǦǵǶǦǨǮ ǳǦ 
15% ǴǪ ǺǦǶǲǮǸǫ ǪǴ 2025 ǩǴǪǮǳǦ. ǕǶǴǼǫǳǸǴǸ ǳǦ ǨǮǷǴǰǴǵǶǴǪǹǰǸǮǨǳǮǸǫ ǲǱǫǽǳǮ ǰǶǦǨǮ Ƿǫ ǴǽǫǰǹǨǦ ǪǦ 
ǪǴǷǸǮǩǳǫ 25% ǨǴ 2040 ǩǴǪǮǳǦ. ǈǴ ǸǦǰǨǦ ǦǰǼǮȍǦ, ǳǦǲǦǱǹǨǦȏǫǸǴ ǳǦ ǫǲǮǷǮǮǸǫ ǳǦ N2O ǴǪ ǹǵǶǦǨǹǨǦȏǫǸǴ 
ǷǴ ȈǹǧǶǮǨǴ ǰǦȍ ǲǱǫǽǳǮǸǫ ǰǶǦǨǮ ȑǫ ǧǮǪǫ ǪǴ 25% ǪǴ 2040 ǩǴǪǮǳǦ. 
ǍǩǴǱǫǲǫǳ ǧǶǴȍ ǳǦ ǨǮǷǴǰǴǵǶǴǪǹǰǸǮǨǳǮ ǲǱǫǽǳǮ ǰǶǦǨǮ ǵǴǪ ǮǳǸǫǳǭǮǨǳǴ ǴǪǩǱǫǪǹǨǦȏǫ, 
ǒǴǪǮǺǮǼǮǶǦǳǴ ǹǵǶǦǨǹǨǦȏǫ ǷǴ ȈǹǧǶǮǨǴ ǳǦ ǺǦǶǲǮǸǫ. 

 

 

 

ǗǸǦǸǹǷ ǳǦ ǮǲǵǱǫǲǫǳǸǦǼǮȍǦ ǚǦǭǦ ǳǦ ǵǱǦǳǮǶǦȏǫ 

ǕǶǫǭǫǲǫǳǮ ǽǫǰǴǶǮ ǓǫǲǦ 

 
ǕǶǫǪǨǮǪǫǳǮ ǽǫǰǴǶǮ 

ǕǶǮǱǦǩǴǪǹǨǦȏǫ ǨǴ ǹǵǶǦǨǹǨǦȏǫǸǴ ǷǴ ȈǹǧǶǮǨǴ ǳǦ ǮǳǸǫǳǭǮǨǳǮ ǲǱǫǽǳǮ ǺǦǶǲǮ ǷǴ ǵǴǨǫȑǫ ǴǪ 50 ǰǶǦǨǮ, 
ǕǶǴǫǰǸǮǶǦȏǫ Ǯ ǮǭǩǶǦǪǧǦ ǳǦ ǮǳǸǫǳǭǮǨǳǮ ǲǱǫǽǳǮ ǺǦǶǲǮ ǷǴ ǵǴǨǫȑǫ ǴǪ 50 ǰǶǦǨǮ, 
ǗǱǫǪǫȏǫǸǴ ǳǦ ǫǺǫǰǸǴǸ ǳǦ ǲǴǪǮǺǮǼǮǶǦǳǴ ǹǵǶǦǨǹǨǦȏǫ ǷǴ ȈǹǧǶǮǨǴǸǴ ǳǦ ǮǳǸǫǳǭǮǨǳǮ ǲǱǫǽǳǮ ǺǦǶǲǮ 
ǷǴ ǵǴǨǫȑǫ ǴǪ 50 ǰǶǦǨǮ. 

 
 

 
ǎǳǪǮǰǦǸǴǶǮ 

ǈǶǫǪǳǴǷǸ ǳǦ 
ǮǳǪǮǰǦǸǴǶǴǸ 
ǨǴ 
ǵǴǷǱǫǪǳǦǸǦ 
ǮǭǨǫǾǸǦȍǳǦ 
ǩǴǪǮǳǦ 

 

 
ǎǳǪǮǰǦǸǮǨǳǦ ǸǶǦǫǰǸǴǶǮȍǦ 

 
 
ǜǫǱǳǦ ǨǶǫǪǳǴǷǸ ǳǦ 
ǮǳǪǮǰǦǸǴǶǴǸ 

2018 ǩǴǪǮǳǦ 2020 ǩǴǪǮǳǦ 2025 ǩǴǪǮǳǦ 2030 ǩǴǪǮǳǦ 

 
 
 
 
 

 

 
 
 

 
ǓǦǵǶǫǪǴǰ 

ǇǶǴȍ ǳǦ ǺǦǶǲǮ 
(ǲǴǱǭǳǮ ǰǶǦǨǮ 
ǰǦǰǴ ǵǶǴǼǫǳǸ 
ǴǪ ǨǰǹǵǳǦǸǦ 
ǵǴǵǹǱǦǼǮȍǦ) 
ǰǴǶǮǷǸǫǱǫ 
ǲǴǪǮǺǮǼǮǶǦǳǴ 
ǹǵǶǦǨǹǨǦȏǫ ǷǴ 
ȈǹǧǶǮǨǴ ǳǦ ǧǦǭǦ 
2-5 ǩǴǪǮǳǮ. 

 
 
 

 
0% 

ǓǦǲǦǱǹǨǦȏǫ ǳǦ ǫǲǮǷǮǮǸǫ 
(Gg CO2-eq) 

2030 ǩǴǪǮǳǦ 2040 ǩǴǪǮǳǦ 2050 ǩǴǪǮǳǦ 

2.1 3.9  

 

 

 ǇǹȓǫǸ 1 ǲǮǱǮǴǳ ǫǨǶǦ 

ǚǮǳǦǳǷǮǮ ǎǭǨǴǶ ǳǦ 
ǺǮǳǦǳǷǮǮ 

ǕǶǮǨǦǸǫǳ ǷǫǰǸǴǶ, ǎǕǆǖǊ ǵǶǴǩǶǦǲǦ 

 

 ǗǹǧȍǫǰǸ ǾǸǴ ǨǶǾǮ ǮǲǵǱǫǲǫǳǸǦǼǮȍǦ ǒǮǳǮǷǸǫǶǷǸǨǴ ǭǦ ǭǫǲȍǴǪǫǱǷǸǨǴ ǾǹǲǦǶǷǸǨǴ Ǯ ǨǴǪǴǷǸǴǵǦǳǷǸǨǴ 

 

 ǓǦǪǱǫǬǫǳ ǷǹǧȍǫǰǸ ǒǮǳǮǷǸǫǶǷǸǨǴ ǭǦ ǭǫǲȍǴǪǫǱǷǸǨǴ ǾǹǲǦǶǷǸǨǴ Ǯ ǨǴǪǴǷǸǴǵǦǳǷǸǨǴ 



ǓǆǜǎǔǓǆǑǋǓ ǕǑǆǓ Ǎǆ 
ǐǑǎǒǆǘǗǐǎ ǕǖǔǒǋǓǎ 

119 

 

 

 

ʇʀʄ 36 ʅʘʤʘʣʫʚʘˁʝ ʥʘ ʝʤʠʩʠʠʪʝ ʥʘ N2O ʦʜ ʫʧʨʘʚʫʚʘˁʝʪʦ ʩʦ ʺʫʙʨʠʚʦ ʥʘ ʩʚʠʥʩʢʠʪʝ ʬʘʨʤʠ ʟʘ 13% 
 

ʇʀʄ 36 ʅʘʤʘʣʫʚʘˁʝ ʥʘ ʝʤʠʩʠʠʪʝ ʥʘ N2O ʦʜ ʫʧʨʘʚʫʚʘˁʝʪʦ ʩʦ ʺʫʙʨʠʚʦ ʥʘ ʩʚʠʥʩʢʠʪʝ ʬʘʨʤʠ ʟʘ 13% 

ɻʣʘʚʥʘ ʮʝʣ: ǓǦǲǦǱǹǨǦȏǫ ǳǦ ǳǮǨǴǸǴ ǳǦ ǫǲǮǷǮȍǦ ǳǦ NO2 ǴǪ ǹǵǶǦǨǹǨǦȏǫǸǴ ǷǴ ȈǹǧǶǮǨǴ ǳǦ ǨǮǷǴǰǴǵǶǴǪǹǰǸǮǨǳǮǸǫ ǷǨǮǳǷǰǮ ǺǦǶǲǮ 
ʆʧʠʩ: ǗǴ ǲǴǪǮǺǮǰǦǼǮȍǦ ǳǦ ǹǵǶǦǨǹǨǦȏǫǸǴ ǷǴ ȈǹǧǶǮǨǴǸǴ ǳǦ ǷǨǮǳǷǰǮǸǫ ǺǦǶǲǮ, ǫǲǮǷǮȍǦǸǦ ǳǦ N2O ǲǴǬǫ ǪǦ Ƿǫ ǳǦǲǦǱǮ ǪǴ 50%. ǕǶǫǪǨǮǪǫǳǴ ǫ ǪǦ Ƿǫ ǭǩǴǱǫǲǮ 
ǧǶǴȍǴǸ ǳǦ ǲǫǷǸǦ ǭǦ ǩǴǫȏǫ Ǯ ǧǶǴȍǴǸ ǳǦ ǲǫǷǸǦ ǭǦ ǩǴǫȏǫ ǵǴ ǲǦǸǴǶǮǼǮ, ǪǴǪǫǰǦ ǨǰǹǵǳǮǴǸ ǧǶǴȍ ǳǦ ǲǦǸǴǶǮǼǮ ȑǫ ǴǷǸǦǳǫ ǷǸǦǧǮǱǫǳ ǨǴ ǸǫǰǴǸ ǳǦ ǵǫǶǮǴǪǴǸ. ǃǫ Ƿǫ 
ǭǩǴǱǫǲǮ Ǯ ǧǶǴȍǴǸ ǳǦ ǷǨǮǳǷǰǮ ǺǦǶǲǮ ǷǴ ǵǴǨǫȑǫ ǴǪ 1000 ǲǫǷǸǦ ǭǦ ǩǴǫȏǫ Ǯ/ǮǱǮ 350 ǲǦǸǴǶǮǼǮ Ǯ ǸǮǫ ǸǶǫǧǦ ǪǦ ǩǴ ǵǶǮǷǵǴǷǴǧǦǸ ǵǴǪǴǧǶǫǳǮǴǸ ǷǮǷǸǫǲ ǭǦ 
ǹǵǶǦǨǹǨǦȏǫ ǷǴ ȈǹǧǶǮǨǴ, ǷǴ ǼǫǱ ǪǦ Ƿǫ ǳǦǲǦǱǮ ǭǦǩǹǧǦǸǦ ǳǦ N. ǈǴ 2040 ǩǴǪǮǳǦ Ƿǫ ǴǽǫǰǹǨǦ ǪǫǰǦ 90% ǴǪ ǲǫǷǸǦǸǦ ǭǦ ǩǴǫȏǫ ȑǫ ǧǮǪǦǸ ǵǶǴǮǭǨǫǪǫǳǮ ǳǦ ǸǮǫ 
ǺǦǶǲǮ, ǾǸǴ ǵǶǫǸǷǸǦǨǹǨǦ 75% ǴǪ ǲǦǸǴǶǮǼǮǸǫ ǨǴ ǭǫǲȍǦǸǦ. ǒǫǶǰǦǸǦ ǭǦ ǹǧǱǦǬǹǨǦȏǫ Ƿǫ ǭǫǲǦ ǵǶǫǪǨǮǪ ǭǦ ǦǪǦǵǸǦǼǮȍǦ ǳǦ ǺǦǶǲǦǸǦ ǳǦ ǵǴǷǸǴǫǽǰǮǸǫ ǺǦǶǲǮ Ǯ 
ǹǲǫǶǫǳǮ ǮǳǨǫǷǸǮǼǮǮ ǳǦ ǳǴǨǴǺǴǶǲǮǶǦǳǮ ǺǦǶǲǮ. ǃǫ ǧǦǶǦ ǷǹǧǨǫǳǼǮǮ ǭǦ ǵǶǮǷǵǴǷǴǧǹǨǦȏǫ Ǯ ǷǸǮǲǹǱǦǼǮǮ ǨǴ ǪǮǭǦȍǳǴǸ Ǯ ǮǭǩǶǦǪǧǦǸǦ ǳǦ ǺǦǶǲǦǸǦ. 

 

 
ǈǶǫǲǫǳǷǰǦ ǶǦǲǰǦ 

 

 ǘǮǵ 
 

 ǗǫǰǸǴǶ 

 

 ǉǦǷǴǨǮ 
 

 

 ǔǵǷǫǩ 

2030 ð 2050 ǩǴǪǮǳǦ ǔǧǶǦǭǴǨǫǳ, ǘǫǻǳǮǽǰǮ AFOLU-ǗǸǴǽǦǶǷǸǨǴ N2O ǓǦǼǮǴǳǦǱǫǳ 

 

 
ǖǫǱǫǨǦǳǸǳǮ ǵǱǦǳǷǰǮ ǪǴǰǹǲǫǳǸǮ, ǭǦǰǴǳǷǰǮ 
Ǯ ǶǫǩǹǱǦǸǴǶǳǮ ǦǰǸǮ 

ǍǦǰǴǳ ǭǦ ǭǦǾǸǮǸǦ ǳǦ ǵǶǮǶǴǪǦǸǦ 
ǎǕǆǖǊ ǵǶǴǩǶǦǲǦ, 
ǆǩǶǴǫǰǴǱǴǾǰǮ ǲǫǶǰǮ ǨǴ ǳǦǼǮǴǳǦǱǳǦǸǦ ǵǶǴǩǶǦǲǦ 

 

 ǒǫǸǴǪǴǱǴǩǮȍǦ 
 

ǖǫǩǶǫǷǮǨǫǳ ǲǴǪǫǱ, ǲǫǸǴǪǴǱǴǩǮȍǦ ǳǦ ǒǕǐǕ 

 
 

 

 

 
 
 

 
ǕǶǫǸǵǴǷǸǦǨǰǮ 

 Ǘǫ ǴǽǫǰǹǨǦ ǷǮǷǸǫǲǴǸ ǭǦ ǵǶǴǮǭǨǴǪǷǸǨǴ ǳǦ ǷǨǮȏǮ ǪǦ Ƿǫ ǵǶǫǺǶǱǮ ǰǴǳ ǮǳǸǫǳǭǮǨǮǶǦȏǫ ǾǸǴ ȑǫ 
ǪǴǳǫǷǫ ǲǴǪǮǺǮǰǦǼǮȍǦ ǳǦ ǷǨǮǳǷǰǮǸǫ ǺǦǶǲǮ. ǕǶǦǰǸǮǰǦǸǦ ǳǦ ǹǵǶǦǨǹǨǦȏǫ ǸǶǫǧǦ ǪǦ Ƿǫ ǵǶǫǺǶǱǮ 
ǴǪ ǼǨǶǷǸǴǸǴ ȈǹǧǶǮǨǴ ǰǴǳ ǵǴǪ ǬǮǨǴǸǮǳǷǰǴ (ǵǶǦǰǸǮǰǦ ǰǴȍǦ Ǩǫȑǫ ǵǴǷǸǴǮ ǳǦ ǩǴǱǫǲǮǸǫ ǷǨǮǳǷǰǮ 
ǺǦǶǲǮ). ǘǴǩǦǾ ǺǶǦǰǼǮȍǦǸǦ ǳǦ ǭǦǩǹǧǦǸǦ ǳǦ N ȑǫ Ƿǫ ǳǦǲǦǱǮ ǭǦ 50%. ǎǲǵǱǫǲǫǳǸǦǼǮȍǦǸǦ ǳǦ 
ǵǶǴǲǫǳǦǸǦ ȑǫ ǧǮǪǫ ǲǦǱǰǹ ǵǴ ǲǦǱǰǹ ǨǴ ǸǫǰǴǸ ǳǦ ǩǴǪǮǳǮǸǫ ǨǴ ǰǦǸǫǩǴǶǮȍǦǸǦ ǲǦǸǴǶǮǼǮ Ǯ ǷǨǮȏǮ 
ǨǴ ǭǦǨǶǾǳǦ ǺǦǭǦ ǳǦ ǩǴǫȏǫ (ǳǦ ǵǶ. ǲǦǸǴǶǮǼǮ ǴǪ 55% ǨǴ 2020 ǩǴǪǮǳǦ ǳǦ 75% ǨǴ 2040 ǩǴǪǮǳǦ; 
ǷǨǮȏǮ ǨǴ ǭǦǨǶǾǳǦ ǺǦǭǦ ǳǦ ǩǴǫȏǫ ǴǪ 70% ǨǴ 2020 ǩǴǪǮǳǦ ǳǦ 92% ǨǴ 2040 ǩǴǪǮǳǦ 
ǍǩǴǱǫǲǫǳ ǧǶǴȍ ǳǦ ǨǮǷǴǰǴǵǶǴǪǹǰǸǮǨǳǮ ǷǨǮǳǷǰǮ ǺǦǶǲǮ ǷǴ ǵǴǨǫȑǫ ǴǪ 1000 ǲǫǷǸǦ ǭǦ ǩǴǫȏǫ Ǯ/ 
ǮǱǮ 350 ǲǦǸǴǶǮǼǮ, 
ǒǴǪǮǺǮǼǮǶǦǳǴ ǹǵǶǦǨǹǨǦȏǫ ǷǴ ȈǹǧǶǮǨǴ ǳǦ ǺǦǶǲǮǸǫ. 

 
 
 
 

 

ǗǸǦǸǹǷ ǳǦ ǮǲǵǱǫǲǫǳǸǦǼǮȍǦ ǕǴǪ ǮǲǵǱǫǲǫǳǸǦǼǮȍǦ 

ǕǶǫǭǫǲǫǳǮ ǽǫǰǴǶǮ 
ǕǴǷǸǴȍǳǮǸǫ ǷǨǮǳǷǰǮ ǺǦǶǲǮ ǷǴ ǵǴǨǫȑǫ ǴǪ 1000 ǲǫǷǸǦ ǭǦ ǩǴǫȏǫ Ǯ/ǮǱǮ 350 ǲǦǸǴǶǮǼǮ ǶǦǧǴǸǦǸ 
ǳǦ ǲǴǪǮǺǮǰǦǼǮȍǦ ǨǴ ǷǮǷǸǫǲǴǸ ǭǦ ǹǵǶǦǨǹǨǦȏǫ ǷǴ ȈǹǧǶǮǨǴ 

 

 
ǕǶǫǪǨǮǪǫǳǮ ǽǫǰǴǶǮ 

ǕǶǮǷǵǴǷǴǧǹǨǦȏǫ ǨǴ ǹǵǶǦǨǹǨǦȏǫǸǴ ǷǴ ȈǹǧǶǮǨǴ ǳǦ ǮǳǸǫǳǭǮǨǳǮ ǷǨǮǳǷǰǮ ǺǦǶǲǮ ǷǴ ǵǴǨǫȑǫ ǴǪ 
1000 ǲǫǷǸǦ ǭǦ ǩǴǫȏǫ Ǯ/ǮǱǮ 350 ǲǦǸǴǶǮǼǮ, 
ǊǮǭǦȍǳ Ǯ ǮǭǩǶǦǪǧǦ ǳǦ ǮǳǸǫǳǭǮǨǳǮ ǷǨǮǳǷǰǮ ǺǦǶǲǮ ǷǴ ǵǴǨǫȑǫ ǴǪ 1000 ǲǫǷǸǦ ǭǦ ǩǴǫȏǫ Ǯ/ǮǱǮ 
350 ǲǦǸǴǶǮǼǮ, 
ǒǴǳǮǸǴǶǮǳǩ ǳǦ ǫǺǫǰǸǴǸ ǳǦ ǲǴǪǮǺǮǼǮǶǦǳǴ ǹǵǶǦǨǹǨǦȏǫ ǷǴ ȈǹǧǶǮǨǴ ǨǴ ǮǳǸǫǳǭǮǨǳǮǸǫ ǷǨǮǳǷǰǮ 
ǺǦǶǲǮ ǷǴ ǵǴǨǫȑǫ ǴǪ 1000 ǲǫǷǸǦ ǭǦ ǩǴǫȏǫ Ǯ/ǮǱǮ 350 ǲǦǸǴǶǮǼǮ 

 

ǎǳǪǮǰǦǸǴǶǮ 

ǮǳǪǮǰǦǸǴǶǴǸ ǨǴ 
ǵǴǷǱǫǪǳǦǸǦ ǮǭǨǫǾǸǦȍǳǦ 
ǩǴǪǮǳǦ 

 
ǎǳǪǮǰǦǸǮǨǳǦ ǸǶǦǫǰǸǴǶǮȍǦ 

ǜǫǱǳǦ ǨǶǫǪǳǴǷǸ ǳǦ 
ǮǳǪǮǰǦǸǴǶǴǸ 

2018 ǩǴǪǮǳǦ 2020 ǩǴǪǮǳǦ 2025 ǩǴǪǮǳǦ 2030 ǩǴǪǮǳǦ 

 
 
 

 

 

 
 
 

ǓǦǵǶǫǪǴǰ 

ǇǶǴȍǴǸ ǳǦ ǺǦǶǲǮ 
(ǩǴǫȏǫ Ǯ ǲǦǸǴǶǮǼǮ 
ǰǦǰǴ ǵǶǴǼǫǳǸ ǴǪ 
ǨǰǹǵǳǴǸǴ ǳǦǷǫǱǫǳǮǫ) 
ǰǴǶǮǷǸǫǱǫ 
ǲǴǪǮǺǮǼǮǶǦǳǴ 
ǹǵǶǦǨǹǨǦȏǫ ǷǴ 
ȈǹǧǶǮǨǴ ǳǦ ǧǦǭǦ 2-5 
ǩǴǪǮǳǮ. 

 
 
 

0% 

 

ǓǦǲǦǱǹǨǦȏǫ ǳǦ ǫǲǮǷǮǮǸǫ (Gg CO2-eq) 
2030 ǩǴǪǮǳǦ 2040 ǩǴǪǮǳǦ 2050 ǩǴǪǮǳǦ 

0.4 0.7  

 

 

 

ǚǮǳǦǳǷǮǮ 
ǇǹȓǫǸ 1 ǲǮǱǮǴǳ ǫǨǶǦ 

ǎǭǨǴǶ ǳǦ ǺǮǳǦǳǷǮǮ ǕǶǮǨǦǸǫǳ ǷǫǰǸǴǶ, ǎǕǆǖǊ ǵǶǴǩǶǦǲǦ 
 

 ǗǹǧȍǫǰǸ ǾǸǴ ǨǶǾǮ ǮǲǵǱǫǲǫǳǸǦǼǮȍǦ ǒǮǳǮǷǸǫǶǷǸǨǴ ǭǦ ǭǫǲȍǴǪǫǱǷǸǨǴ ǾǹǲǦǶǷǸǨǴ Ǯ ǨǴǪǴǷǸǴǵǦǳǷǸǨǴ 

 

 ǓǦǪǱǫǬǫǳ ǷǹǧȍǫǰǸ 
 

ǒǮǳǮǷǸǫǶǷǸǨǴ ǭǦ ǭǫǲȍǴǪǫǱǷǸǨǴ ǾǹǲǦǶǷǸǨǴ Ǯ ǨǴǪǴǷǸǴǵǦǳǷǸǨǴ 



ǓǆǜǎǔǓǆǑǋǓ ǕǑǆǓ Ǎǆ 
ǐǑǎǒǆǘǗǐǎ ǕǖǔǒǋǓǎ 

120 

 

 

 

ʇʀʄ 37 ʅʘʤʘʣʫʚʘˁʝ ʥʘ ʝʤʠʩʠʠʪʝ ʥʘ N2O ʦʜ ʺʫʙʨʠʚʦ ʢʘʿ ʤʣʝʯʥʠʪʝ ʢʨʘʚʠ ʟʘ 20% ʟʘ ʬʘʨʤʠ 
ʧʦʜ 50 ʩʪʦʯʘʨʩʢʠ ʝʜʠʥʠʮʠ 

 
ʇʀʄ 37 ʅʘʤʘʣʫʚʘˁʝ ʥʘ ʝʤʠʩʠʠʪʝ ʥʘ N2O ʦʜ ʺʫʙʨʠʚʦ ʢʘʿ ʤʣʝʯʥʠʪʝ ʢʨʘʚʠ ʟʘ 20% ʟʘ ʬʘʨʤʠ ʧʦʜ 50 ʩʪʦʯʘʨʩʢʠ ʝʜʠʥʠʮʠ 

ɻʣʘʚʥʘ ʮʝʣ: ǓǦǲǦǱǹǨǦȏǫ ǳǦ ǳǮǨǴǸǴ ǳǦ ǫǲǮǷǮȍǦ ǳǦ N2O ǴǪ ǹǵǶǦǨǹǨǦȏǫǸǴ ǷǴ ȈǹǧǶǮǨǴ ǰǦȍ ǲǱǫǽǳǮǸǫ ǰǶǦǨǮ ǳǦ ǺǦǶǲǮ ǵǴǪ 50 ǷǸǴǽǦǶǷǰǮ ǫǪǮǳǮǼǮ 
ʆʧʠʩ: ǗǴ ǲǴǪǮǺǮǰǦǼǮȍǦ ǳǦ ǹǵǶǦǨǹǨǦȏǫǸǴ ǷǴ ȈǹǧǶǮǨǴ ǰǦȍ ǲǱǫǽǳǮǸǫ ǰǶǦǨǮ, ǫǲǮǷǮȍǦǸǦ ǳǦ N2O ǲǴǬǫ ǪǦ Ƿǫ ǳǦǲǦǱǮ ǪǴ 30%. ǈǴ ǪǮǷǰǹǷǮȍǦǸǦ ǷǴ 
ǷǸǴǽǦǶǮǸǫ, ǳǦȍǽǫǷǸǮǴǸ ǷǮǷǸǫǲ ǫ ǹǵǶǦǨǹǨǦȏǫǸǴ ǷǴ ǷǹǨǴ ȈǹǧǶǮǨǴ, ǰǦǪǫ ǾǸǴ ȈǹǧǶǮǨǴǸǴ ǭǦǫǪǳǴ ǷǴ ǷǱǴȍǴǸ ǳǦ ǰǴȍ ǱǫǬǮ ǪǴǧǮǸǴǰǴǸ (ǳǦȍǽǫǷǸǴ ǷǱǦǲǦǸǦ ǴǪ 
ǵǽǫǳǮǼǦ ǮǱǮ ȍǦǽǲǫǳ) Ƿǫ ǨǦǪǮ ǴǪ ǾǸǦǱǦǸǦ ǪǳǫǨǳǴ ǮǱǮ ǨǴ ǶǴǰ ǴǪ ǫǪǳǦ ǳǫǪǫǱǦ. ƺǹǧǶǮǨǴǸǴ Ƿǫ ǰǴǲǵǴǷǸǮǶǦ ǳǦ ǰǹǵ ǨǴ ǧǱǮǭǮǳǦ ǳǦ ǺǦǶǲǦǸǦ. ǗǸǴǽǦǶǮǸǫ 
ǳǫ ǰǴǶǮǷǸǦǸ ǵǶǫǰǶǮǨǰǦ, ǳǮǸǹ ǶǫǭǫǶǨǴǦǶǮ ǭǦ ǷǴǧǮǶǦȏǫ ǳǦ ǸǫǽǳǮǴǸ ǮǷǼǫǪǴǰ ǴǪ ǰǹǵǴǸ. ǚǫǶǲǫǳǸǦǼǮȍǦǸǦ ǴǧǮǽǳǴ ǫ ǲǫǾǴǨǮǸǦ, ǰǦǪǫ ǾǸǴ ǨǴ ǪǴǱǳǮǸǫ 
ǪǫǱǴǨǮ ǫ ǦǳǦǫǶǴǧǳǦ, ǳǴ ǳǦ ǵǴǨǶǾǮǳǦǸǦ ǵǴǶǦǪǮ ǦǫǶǦǼǮȍǦ ǫ ǦǫǶǴǧǳǦ. ƺǹǧǶǮǨǴǸǴ Ƿǫ ǰǴǶǮǷǸǮ ǭǦ ǳǦȈǹǧǶǹǨǦȏǫ ǳǦȍǽǫǷǸǴ ǨǴ ǶǴǰ ǴǪ 2-3 ǲǫǷǫǼǮ (ǨǴ 
ǭǦǨǮǷǳǴǷǸ ǴǪ ǰǦǵǦǼǮǸǫǸǴǸ ǭǦ ǷǰǱǦǪǮǶǦȏǫ ǳǦ ǺǦǶǲǦǸǦ Ǯ ǪǴǷǸǦǵǳǴǷǸǦ ǳǦ ǸǫǶǫǳǴǸ). ǈǴ ǭǦǨǮǷǳǴǷǸ ǴǪ ǺǫǶǲǫǳǸǦǼǮȍǦǸǦ ǳǦ ȈǹǧǶǮǨǴǸǴ, ǭǦǩǹǧǦǸǦ ǳǦ N 
ǲǴǬǫ ǪǦ ǧǮǪǫ ǪǴ 60%. ǍǦǩǹǧǦǸǦ ǳǦ N Ǯ ǳǦǲǦǱǹǨǦȏǫǸǴ ǳǦ ǫǲǮǷǮǮǸǫ ǳǦ N2O ǲǴǬǫ ǪǦ Ƿǫ ǵǴǷǸǮǩǳǫ ǷǴ ǵǶǴǪǴǱǬǹǨǦȏǫ ǳǦ ǵǫǶǮǴǪǴǸ ǳǦ ǺǫǶǲǫǳǸǦǼǮȍǦ 
ǪǴ 6 ǲǫǷǫǼǮ Ǯ ǵǴǰǶǮǨǦȏǫ ǳǦ ǰǹǵǴǸ. ǔǸǸǹǰǦ, ǲǫǶǰǦǸǦ ǫ ǪǦ Ƿǫ ǵǴǪǪǶǬǦǸ ǺǦǶǲǫǶǮǸǫ ǷǴ ǵǴǲǦǱǰǹ ǴǪ 50 ǰǶǦǨǮ ǪǦ ǴǧǫǭǧǫǪǦǸ ǷǴǴǪǨǫǸǳǮ ǲǫǷǸǦ ǭǦ 
ǷǰǱǦǪǮǶǦȏǫ ǳǦ ȈǹǧǶǮǨǴ ǳǦ ǵǴǪǴǱǩ ǵǫǶǮǴǪ. 

 

 

ǈǶǫǲǫǳǷǰǦ ǶǦǲǰǦ 

 

 ǘǮǵ 

 

 ǗǫǰǸǴǶ 

 

 ǉǦǷǴǨǮ 
 

 

 ǔǵǷǫǩ 

2030 ð 2050 ǩǴǪǮǳǦ 
ǔǧǶǦǭǴǨǫǳ, 
ǘǫǻǳǮǽǰǮ 

AFOLU-ǗǸǴǽǦǶǷǸǨǴ N2O ǓǦǼǮǴǳǦǱǫǳ 

 

 
ǖǫǱǫǨǦǳǸǳǮ ǵǱǦǳǷǰǮ ǪǴǰǹǲǫǳǸǮ, 
ǭǦǰǴǳǷǰǮ Ǯ ǶǫǩǹǱǦǸǴǶǳǮ ǦǰǸǮ 

ǎǕǆǖǊ ǵǶǴǩǶǦǲǦ, 
ǆǩǶǴǫǰǴǱǴǾǰǮ ǲǫǶǰǮ ǨǴ ǳǦǼǮǴǳǦǱǳǦǸǦ ǵǶǴǩǶǦǲǦ 

 

 ǒǫǸǴǪǴǱǴǩǮȍǦ 
 

ǖǫǩǶǫǷǮǨǫǳ ǲǴǪǫǱ, ǲǫǸǴǪǴǱǴǩǮȍǦ ǳǦ ǒǕǐǕ 

 
 
 
 
 
 

 

 
 
 
 
 
 

ǕǶǫǸǵǴǷǸǦǨǰǮ 

 ǍǦǲǫǳǫǸǮ ǳǮǷǰǴǵǶǴǪǹǰǸǮǨǳǮ ǷǴ ǨǮǷǴǰǴǵǶǴǪǹǰǸǮǨǳǮ ǲǱǫǽǳǮ ǰǶǦǨǮ, 
ǒǴǪǮǺǮǼǮǶǦǳǴ ǹǵǶǦǨǹǨǦȏǫ ǷǴ ȈǹǧǶǮǨǴ ǭǦ ǺǦǶǲǮ ǴǪ 10 ǪǴ 50 ǰǶǦǨǮ. 
ǒǱǫǽǳǮǸǫ ǰǶǦǨǮ ǵǶǴǮǭǨǫǪǹǨǦǦǸ ȈǹǧǶǮǨǴ ǴǰǴǱǹ 7% ǴǪ ǬǮǨǴǸǳǦǸǦ ǸǫǬǮǳǦ ǪǳǫǨǳǴ. ǘǫǬǮǳǦǸǦ ǳǦ 
ǰǶǦǨǮǸǫ ǭǦ ǲǴǱǭǫȏǫ ǫ ǵǴǲǫȈǹ 500 Ǯ 650 kg, ǨǴ ǭǦǨǮǷǳǴǷǸ ǴǪ ǶǦǷǦǸǦ Ǯ ǹǷǱǴǨǮǸǫ. ƿǹǳǮǼǮ 1-2 
ǩǴǪǮǳǮ, ǸǫǱǮȏǦ 3-12 ǲǫǷǫǼǮ Ǯ ǲǱǦǪǮ ǸǫǱǮȏǦ 0-3 ǲǫǷǫǼǮ Ƿǫ ǸǶǦǳǷǺǴǶǲǮǶǦǦǸ ǨǴ ǨǴǭǶǦǷǳǦ ǰǶǦǨǦ 
ǷǴ ǰǴǫǺǮǼǮǫǳǸ 2, 4 Ǯ 10, ǷǴǴǪǨǫǸǳǴ. ǊǦ ǵǴǫǪǳǴǷǸǦǨǮǲǫ, ǬǮǨǴǸǮǳǷǰǮǸǫ ǫǪǮǳǮǼǮ (ǌǋ) ǸǶǫǧǦ ǪǦ Ƿǫ 
ǰǴǶǮǷǸǦǸ ǰǦǰǴ ǴǷǳǴǨǦ (1 ǌǋ = 500 kg).  ǈǶǭ ǴǷǳǴǨǦ ǳǦ ǨǴǴǧǮǽǦǫǳǦǸǦ ǵǴǸǶǴǾǹǨǦǽǰǦ ǳǦ ǪǴǧǮǸǴǽǳǦ 
ǻǶǦǳǦ, ǷǱǴȍǴǸ ǭǦ ǱǫǬǫȏǫ (ǩǴǪǮǾǳǦ ǵǶǴǷǫǽǳǦ ǹǵǴǸǶǫǧǦ ǳǦ 8% ǷǱǦǲǦ ǴǪ ǵǽǫǳǮǼǦ/ȍǦǽǲǫǳ) ǲǴǬǫ ǪǦ 
Ƿǫ ǴǽǫǰǹǨǦǦǸ ǴǰǴǱǹ 0,04 m3 ȈǹǧǶǮǨǴ ǳǦ ǌǋ/Ǫǫǳ. 
ƺǹǧǶǮǨǴǸǴ ǮǲǦ ǴǰǴǱǹ 40% ǨǱǦǩǦ Ǯ ǭǦ ǨǶǫǲǫ ǳǦ ǷǰǱǦǪǮǶǦȏǫǸǴ Ƿǫ ǳǦǲǦǱǹǨǦ ǨǴǱǹǲǫǳǴǸ ǭǦ 40%. ǍǦ 
ǵǫǶǮǴǪǴǸ ǴǪ 6 ǲǫǷǫǼǮ ǸǶǫǧǦ ǪǦ Ƿǫ ǴǽǫǰǹǨǦ Ǩǰǹǵǫǳ ǨǴǱǹǲǫǳ ǴǪ 5 m3 ǵǴ ǌǋ. ǍǦ ǰǴǲǵǴǷǸǮǶǦȏǫ 
ǳǦ ǰǹǵǴǨǮ, ǵǴǸǶǫǧǫǳ ǫ ǶǴǨ ǷǴ ǩǱǮǳǫǷǸ ǮǱǮ ǧǫǸǴǳǷǰǮ ǵǴǪ ǷǴ ǳǦǰǱǴǳ ǴǪ 4%. ǐǹǵǴǸ ǸǶǫǧǦ ǪǦ Ƿǫ 
ǭǦǾǸǮǸǮ ǴǪ ǨǶǳǫǬǮ (ǮǱǮ ǷǴ ǵǴǰǶǮǨ ǮǱǮ ǵǴǰǶǮǫǳ ǷǴ ǵǱǦǷǸǮǽǳǦ ǺǴǱǮȍǦ. ǆǫǶǦǼǮȍǦǸǦ Ƿǫ ȍǦǨǹǨǦ 
ǰǴǩǦ Ƿǫ ǪǴǪǦǨǦ ǷǨǫǬǴ ȈǹǧǶǮǨǴ, ǨǳǮǲǦǨǦȍȑǮ ǷǸǦǶǴǸǴ Ǯ Ǩǫȑǫ ǺǫǶǲǫǳǸǮǶǦǳǴǸǴ ǪǦ ǧǮǪǫ ǷǫǰǴǩǦǾ ǳǦ 
ǨǶǨǴǸ. ǗǴ ǵǶǴǪǴǱǬǹǨǦȏǫ ǳǦ ǷǰǱǦǪǮǶǦȏǫǸǴ ǳǦ ȈǹǧǶǮǨǴǸǴ Ǯ ǵǫǶǮǴǪǴǸ ǳǦ ǵǴǰǶǮǨǦȏǫ Ƿǫ ǴǽǫǰǹǨǦ 
ǳǦǲǦǱǹǨǦȏǫ ǳǦ ǫǲǮǷǮȍǦǸǦ ǳǦ N2O ǪǦ ǧǮǪǫ ǭǦ 30%. 

 
 

 

ǗǸǦǸǹǷ ǳǦ ǮǲǵǱǫǲǫǳǸǦǼǮȍǦ ǚǦǭǦ ǳǦ ǵǱǦǳǮǶǦȏǫ 

ǕǶǫǭǫǲǫǳǮ ǽǫǰǴǶǮ ǳǫǲǦ 

 
ǕǶǫǪǨǮǪǫǳǮ ǽǫǰǴǶǮ 

ǊǦ Ƿǫ ǴǧǫǭǧǫǪǦǸ ǷǸǮǲǹǱǦǼǮǮ ǭǦ ǮǭǩǶǦǪǧǦ ǳǦ ǲǫǷǸǴ ǭǦ ǷǰǱǦǪǮǶǦȏǫ ǳǦ ȈǹǧǶǮǨǴ ǳǦ ǺǦǶǲǦǸǦ, 
ǊǦ Ƿǫ ǴǧǹǽǦǸ ǷǸǴǽǦǶǮǸǫ ǭǦ ǓǊǘ ǨǴ ǹǵǶǦǨǹǨǦȏǫǸǴ ǷǴ ȈǹǧǶǮǨǴ, 
ǗǱǫǪǫȏǫ ǳǦ ǫǺǫǰǸǴǸ ǲǴǪǮǺǮǼǮǶǦǳǴ ǹǵǶǦǨǹǨǦȏǫ ǷǴ ȈǹǧǶǮǨǴ 

 

ǎǳǪǮǰǦǸǴǶǮ 

ǈǶǫǪǳǴǷǸ ǳǦ ǮǳǪǮǰǦǸǴǶǴǸ 
ǨǴ ǵǴǷǱǫǪǳǦǸǦ ǮǭǨǫǾǸǦȍǳǦ 
ǩǴǪǮǳǦ 

 
ǎǳǪǮǰǦǸǮǨǳǦ ǸǶǦǫǰǸǴǶǮȍǦ 

ǜǫǱǳǦ ǨǶǫǪǳǴǷǸ ǳǦ 
ǮǳǪǮǰǦǸǴǶǴǸ 

2018 ǩǴǪǮǳǦ 2020 ǩǴǪǮǳǦ 2025 ǩǴǪǮǳǦ 2030 ǩǴǪǮǳǦ 

 
 
 
 

 

 
 
 

ǓǦǵǶǫǪǴǰ 

ǇǶǴȍ ǳǦ ǺǦǶǲǮ 
(ǲǴǱǭǳǮ ǰǶǦǨǮ ǰǦǰǴ 
ǵǶǴǼǫǳǸ ǴǪ ǨǰǹǵǳǴǸǴ 
ǳǦǷǫǱǫǳǮǫ) ǰǴǶǮǷǸǫǱǫ 
ǲǴǪǮǺǮǼǮǶǦǳǴ 
ǹǵǶǦǨǹǨǦȏǫ ǷǴ 
ȈǹǧǶǮǨǴ ǨǴ 7 ǩǴǪǮǳǮ. 

 
 
 

0% 

ǓǦǲǦǱǹǨǦȏǫ ǳǦ ǫǲǮǷǮǮǸǫ 
(Gg CO2-eq) 

2030 ǩǴǪǮǳǦ 2040 ǩǴǪǮǳǦ 2050 ǩǴǪǮǳǦ 

0.7 1.2  

 

 

 

ǚǮǳǦǳǷǮǮ 
ǇǹȓǫǸ 1 ǲǮǱǮǴǳ ǫǨǶǦ 

ǎǭǨǴǶ ǳǦ ǺǮǳǦǳǷǮǮ ǕǶǮǨǦǸǫǳ ǷǫǰǸǴǶ, ǎǕǆǖǊ ǵǶǴǩǶǦǲǦ 
 

 ǗǹǧȍǫǰǸ ǾǸǴ ǨǶǾǮ ǮǲǵǱǫǲǫǳǸǦǼǮȍǦ ǒǮǳǮǷǸǫǶǷǸǨǴ ǭǦ ǭǫǲȍǴǪǫǱǷǸǨǴ ǾǹǲǦǶǷǸǨǴ Ǯ ǨǴǪǴǷǸǴǵǦǳǷǸǨǴ 

 

 ǓǦǪǱǫǬǫǳ ǷǹǧȍǫǰǸ ǒǮǳǮǷǸǫǶǷǸǨǴ ǭǦ ǭǫǲȍǴǪǫǱǷǸǨǴ ǾǹǲǦǶǷǸǨǴ Ǯ ǨǴǪǴǷǸǴǵǦǳǷǸǨǴ 

ǔǨǮǫ ǲǫǶǰǮ ǭǦ ǹǧǱǦǬǹǨǦȏǫ Ƿǫ ǴǪ ǪǴǱǩǴǶǴǽǫǳ ǰǦǶǦǰǸǫǶ Ǯ ǮǷǸǴ ǸǦǰǦ ȑǫ ǵǶǮǪǴǳǫǷǦǸ ǭǦ ǵǴǷǸǮǩǳǹǨǦȏǫ ǳǦ ǼǫǱǮǸǫ ǳǦ ǋǙ. 

ǗǵǶǴǨǫǪǹǨǦȏǫǸǴ ǳǦ ǴǨǮǫ ǲǫǶǰǮ ǳǫ ǧǦǶǦ ǭǳǦǽǮǸǫǱǳǮ ǺǮǳǦǳǷǮǮ Ǯ ǨǴ ǮǷǸǴ ǨǶǫǲǫ ȑǫ ǶǫǭǹǱǸǮǶǦ ǷǴ ǷǴǼǮȍǦǱǳǮ Ǯ ǫǰǴǱǴǾǰǮ 

ǵǶǮǪǴǧǮǨǰǮ. 



ǓǆǜǎǔǓǆǑǋǓ ǕǑǆǓ Ǎǆ 
ǐǑǎǒǆǘǗǐǎ ǕǖǔǒǋǓǎ 

121 

 

 

ʐʫʤʘʨʩʪʚʦ 

ǆǰǸǮǨǳǴǷǸǮǸǫ ǭǦ ǹǧǱǦǬǹǨǦȏǫ ǪǫǺǮǳǮǶǦǳǮ ǭǦ ǵǴǸǷǫǰǸǴǶǴǸ ǾǹǲǦǶǷǸǨǴ ǮǲǦǦǸ ǭǦ ǼǫǱ ǪǦ ǵǴǷǸǮǩǳǦǸ ǳǦǲǦǱǹǨǦȏǫ ǳǦ ǫǲǮ- 

ǷǮǮǸǫ ǳǦ ǷǸǦǰǱǫǳǮǽǰǮ ǩǦǷǴǨǮ ǴǪ 657,5 Gg CO2-eq ʜʦ 2030 ǩǴǪǮǳǦ Ǯ ǪǦ ǩǴ ǭǦǪǶǬǦǸ ǮǷǸǴǸǴ ǨǱǮȍǦǳǮǫ ǪǴ 2050 ǩǴǪǮǳǦ. 

ǎǪǫǳǸǮǺǮǰǹǨǦǳǮǸǫ ǪǫȍǷǸǨǦ ǭǦ ǹǧǱǦǬǹǨǦȏǫ ȑǫ ǪǴǨǫǪǦǸ ǪǴ ǸǶǦǳǷǺǴǶǲǦǼǮȍǦ ǳǦ ǵǴǸǷǫǰǸǴǶǴǸ ǾǸǴ ȑǫ ǵǶǮǪǴǳǫǷǫ ǭǦ ǹǧǱǦǬǹ- 

ǨǦȏǫ ǳǦ ǷǸǦǰǱǫǳǮǽǰǮ ǩǦǷǴǨǮ ǰǦȍ ǪǴǧǮǸǴǰǴǸ Ǯ ǲǴǬǫ ǪǦ Ƿǫ ǷǵǶǴǨǫǪǦǸ ǳǦ ǰǶǦǸǴǰ, ǷǶǫǪǫǳ Ǯ ǪǴǱǩ ǶǴǰ (2030 - 2040 ǩǴǪǮǳǦ). 

ǔǨǮǫ ǲǫǶǰǮ ǭǦ ǹǧǱǦǬǹǨǦȏǫ ǨǰǱǹǽǹǨǦǦǸ: 

 

ʇʀʄ 38 ɺʦʩʧʦʩʪʘʚʫʚʘˁʝ ʠʥʪʝʛʨʠʨʘʥʦ ʫʧʨʘʚʫʚʘˁʝ ʩʦ ʰʫʤʩʢʠ ʧʦʞʘʨʠ 
 

ʇʀʄ 38 ɺʦʩʧʦʩʪʘʚʫʚʘˁʝ ʠʥʪʝʛʨʠʨʘʥʦ ʫʧʨʘʚʫʚʘˁʝ ʩʦ ʰʫʤʩʢʠ ʧʦʞʘʨʠ 

ɻʣʘʚʥʘ ʮʝʣ: ǓǦǲǦǱǹǨǦȏǫ ǳǦ ǵǶǴǷǫǽǳǦǸǦ ǩǴǪǮǾǳǦ ǴǵǴǬǦǶǫǳǦ ǵǴǨǶǾǮǳǦ ǭǦ 6000 ha 
ʆʧʠʩ: ǞǹǲǷǰǮǸǫ ǵǴǬǦǶǮ Ǩǫȑǫ Ƿǫ ǪǫǸǫǰǸǮǶǦǳǮ ǰǦǰǴ ǲǳǴǩǹ ǭǳǦǽǦǫǳ ǵǶǴǧǱǫǲ ǳǦ ǩǹǧǫȏǫ ǳǦ ǾǹǲǮǸǫ Ǯ ǮǭǨǴǶ ǳǦ ǫǲǮǷǮǮ ǳǦ ǷǸǦǰǱǫǳǮǽǰǮ ǩǦǷǴǨǮ. ǈǴ 
ǵǫǶǮǴǪǴǸ ǴǪ 1999 ǪǴ 2019 ǩǴǪǮǳǦ ǵǶǴǷǫǽǳǮǴǸ ǩǴǪǮǾǫǳ ǧǶǴȍ ǳǦ ǾǹǲǷǰǮ ǵǴǬǦǶǮ ǫ 229 ǵǴǬǦǶǮ, ǵǶǴǷǫǽǳǦǸǦ ǩǴǪǮǾǳǦ ǴǵǴǬǦǶǫǳǦ ǵǴǨǶǾǮǳǦ ǫ 10.985 
ha Ǯ ǵǶǴǷǫǽǳǦǸǦ ǩǴǪǮǾǳǦ ǾǸǫǸǦ Ƿǫ ǵǶǴǼǫǳǹǨǦ ǳǦ 6,9 ǲǮǱǮǴǳǮ ǫǨǶǦ. ǈǰǹǵǳǦǸǦ ǴǵǴǬǦǶǫǳǦ ǾǹǲǷǰǦ ǵǴǨǶǾǮǳǦ ǨǴ ǮǷǸǮǴǸ ǵǫǶǮǴǪ ǮǭǳǫǷǹǨǦ ǴǰǴǱǹ 
219.163 ha ǷǴ ǨǰǹǵǳǦ ǾǸǫǸǦ ǴǪ ǴǰǴǱǹ 138 ǲǮǱǮǴǳǮ. ǔǨǦǦ ǲǫǶǰǦ ǴǵǺǦȑǦ ǭǦǾǸǮǸǦ ǳǦ ǾǹǲǷǰǦǸǦ ǵǴǨǶǾǮǳǦ ǵǶǫǰǹ ǷǵǶǫǽǹǨǦȏǫ ǳǦ ǾǹǲǷǰǮ ǵǴǬǦǶǮ Ǯ 
ǾǸǫǸǮ ǰǴǮ ǵǶǴǮǭǱǫǩǹǨǦǦǸ ǴǪ ǾǹǲǷǰǮ ǵǴǬǦǶǮ. 

 

 
ǈǶǫǲǫǳǷǰǦ ǶǦǲǰǦ 

 

 ǘǮǵ 

 

 ǗǫǰǸǴǶ 

 

 ǉǦǷǴǨǮ 
 

 

 ǔǵǷǫǩ 

2030 ð 2050 ǩǴǪǮǳǦ ǘǫǻǳǮǽǰǮ AFOLU-ǞǹǲǦǶǷǸǨǴ CO2, CH4, N2O ǓǦǼǮǴǳǦǱǫǳ 

 

 

 
ǖǫǱǫǨǦǳǸǳǮ ǵǱǦǳǷǰǮ ǪǴǰǹǲǫǳǸǮ, ǭǦǰǴǳǷǰǮ Ǯ 
ǶǫǩǹǱǦǸǴǶǳǮ ǦǰǸǮ 

ǍǦǰǴǳ ǭǦ ǾǹǲǦ, 
ǕǴǷǫǧǫǳ ǵǶǦǨǮǱǳǮǰ ǭǦ ǭǦǾǸǮǸǦ ǴǪ ǾǹǲǷǰǮ ǵǴǬǦǶǮ, 
ǗǸǶǦǸǫǩǮȍǦ ǭǦ ǶǦǭǨǴȍ ǳǦ ǭǦǾǸǮǸǦ ǳǦ ǾǹǲǮǸǫ ǴǪ ǵǴǬǦǶǮ, ǧǴǱǫǷǸǮ Ǯ ǮǳǷǫǰǸǮ ǷǴ ǦǰǼǮǴǳǫǳ 
ǵǱǦǳ ǭǦ ǶǫǦǱǮǭǦǼǮȍǦ ǳǦ ǵǶǴǫǰǸǮǸǫ Ǯ ǳǦǧǦǨǰǮǸǫ ǭǦ ǵǴǸǶǫǧǮǸǫ ǳǦ ƿǕ ă ăǒǦǰǫǪǴǳǷǰǮ ǾǹǲǮò 

 

 ǒǫǸǴǪǴǱǴǩǮȍǦ 
 

ǖǫǩǶǫǷǮǨǫǳ ǲǴǪǫǱ, ǲǫǸǴǪǴǱǴǩǮȍǦ ǳǦ ǒǕǐǕ 

 

 ǕǶǫǸǵǴǷǸǦǨǰǮ 
 

ǉǴǪǮǾǳǴ ǨǴ ǵǶǴǷǫǰ ȑǫ Ƿǫ ǩǴǶǦǸ ǪǴ 3000 ha 

 

 ǗǸǦǸǹǷ ǳǦ ǮǲǵǱǫǲǫǳǸǦǼǮȍǦ ǕǴǪ ǮǲǵǱǫǲǫǳǸǦǼǮȍǦ 

ǕǶǫǭǫǲǫǳǮ ǽǫǰǴǶǮ 
ǈǫȑǫ ǫ ǮǭǧǶǦǳǦ ǱǴǰǦǼǮȍǦǸǦ ǭǦ ǮǭǩǶǦǪǧǦ Ǯ ǺǴǶǲǮǶǦȏǫ ǼǫǳǸǦǶ ǭǦ ǴǧǹǰǦ ǳǦ ǾǹǲǷǰǮ ǵǴǬǦǶǮ 
ǨǴ ǶǦǲǰǮǸǫ ǳǦ ƿǕ ăǓǦǼǮǴǳǦǱǳǮ ǾǹǲǮò, ǮǭǩǴǸǨǫǳ ǫ ǵǱǦǳǴǸ Ǯ ǳǦǧǦǨǫǳǮ Ƿǫ 8 ǨǴǭǮǱǦ. 

 
 
 

 
ǕǶǫǪǨǮǪǫǳǮ ǽǫǰǴǶǮ 

ǚǦǭǦ I - ǓǦǧǦǨǰǦ ǳǦ ǨǴǭǮǱǦ ǭǦ ǵǶǨǮǽǫǳ ǳǦǵǦǪ, ǷǴ ǦǱǦǸ Ǯ ǱǮǽǳǦ ǭǦǾǸǮǸǳǦ ǴǵǶǫǲǦ (ǑǍǔ) 
ǈǶǫǲǫǸǶǦǫȏǫ: ǫǪǳǦ ǩǴǪǮǳǦ 
ǓǦǧǦǨǰǦ ǳǦ ǨǴǭǮǱǦ: 25 ǷǵǫǼǮȍǦǱǮǭǮǶǦǳǮ ǨǴǭǮǱǦ ǭǦ ǵǶǨǮǽǫǳ ǳǦǵǦǪ 
25 ǨǴǭǮǱǦ x 40.000 ǫǨǶǦ = 1.000.000 ǫǨǶǦ 
50 ǰǴǲǵǱǫǸǮ ǶǦǽǳǮ ǦǱǦǸǰǮ Ǯ ǑǍǔ ǭǦ 50 ǫǰǮǵǮ ǴǪ ǵǫǸ ǵǴǬǦǶǳǮǰǦǶǮ (ǵǴ ǪǨǦȍǼǦ ǨǴ ǨǴǭǮǱǴ) 
1 ǰǴǲǵǱǫǸ ǶǦǽǫǳ ǦǱǦǸ Ǯ ǑǍǔ = 4.000 ǫǨǶǦ 
50 ǰǴǲǵǱǫǸǮ x 5.000 ǫǨǶǦ = 250.000 ǫǨǶǦ 
ǚǦǭǦ II - ǗǵǫǼǮȍǦǱǮǭǮǶǦǳǦ ǴǧǹǰǦ ǭǦ ǵǴǬǦǶǳǮǰǦǶǮ (ǾǫǷǸ ǪǫǳǦ) 
50 ǰǴǲǵǱǫǸǮ x 5 ǱǮǼǦ = 250 ǵǴǬǦǶǳǮǰǦǶǮ 
250 ǵǴǬǦǶǳǮǰǦǶǮ x 800 ǫǨǶǦ = 200.000 ǫǨǶǦ 

 
 

 

 

 

ǎǳǪǮǰǦǸǴǶǮ 

ǈǶǫǪǳǴǷǸ ǳǦ ǮǳǪǮǰǦǸǴǶǴǸ 
ǨǴ ǵǴǷǱǫǪǳǦǸǦ ǮǭǨǫǾǸǦȍǳǦ 
ǩǴǪǮǳǦ 

 
ǎǳǪǮǰǦǸǮǨǳǦ ǸǶǦǫǰǸǴǶǮȍǦ 

ǜǫǱǳǦ ǨǶǫǪǳǴǷǸ ǳǦ 
ǮǳǪǮǰǦǸǴǶǴǸ 

2018 ǩǴǪǮǳǦ 2020 ǩǴǪǮǳǦ 2025 ǩǴǪǮǳǦ 2030 ǩǴǪǮǳǦ 

ǓǦǵǶǫǪǴǰ ǞǹǲǷǰǦ ǵǴǨǶǾǮǳǦ (ǻǦ)  

 

ǓǦǲǦǱǹǨǦȏǫ ǳǦ ǫǲǮǷǮǮǸǫ (Gg CO2-eq) 
2030 ǩǴǪǮǳǦ 2040 ǩǴǪǮǳǦ 2050 ǩǴǪǮǳǦ 

345 345  

 

 
ǚǮǳǦǳǷǮǮ ǇǹȓǫǸ 1,45 ǲǮǱǮǴǳǮ ǫǨǶǦ 

 ǎǭǨǴǶ ǳǦ ǺǮǳǦǳǷǮǮ ƿǕ ăǓǦǼǮǴǳǦǱǳǮ ǾǹǲǮò, ǪǶǹǩǮ ǾǹǲǷǰǮ ǵǶǫǸǵǶǮȍǦǸǮȍǦ 
 

 ǗǹǧȍǫǰǸ ǾǸǴ ǨǶǾǮ ǮǲǵǱǫǲǫǳǸǦǼǮȍǦ 
ǒǮǳǮǷǸǫǶǷǸǨǴ ǭǦ ǭǫǲȍǴǪǫǱǷǸǨǴ, ǾǹǲǦǶǷǸǨǴ Ǯ ǨǴǪǴǷǸǴǵǦǳǷǸǨǴ, ǵǶǫǰǹ ƿǕ ă ǓǦǼǮǴǳǦǱǳǮ 
ǾǹǲǮò 

 

 ǓǦǪǱǫǬǫǳ ǷǹǧȍǫǰǸ 
 ǒǮǳǮǷǸǫǶǷǸǨǴ ǭǦ ǭǫǲȍǴǪǫǱǷǸǨǴ, ǾǹǲǦǶǷǸǨǴ Ǯ ǨǴǪǴǷǸǴǵǦǳǷǸǨǴ, ǵǶǫǰǹ ƿǕ ă ǓǦǼǮǴǳǦǱǳǮ 

ǾǹǲǮò 



ǓǆǜǎǔǓǆǑǋǓ ǕǑǆǓ Ǎǆ 
ǐǑǎǒǆǘǗǐǎ ǕǖǔǒǋǓǎ 

122 

 

 

 

ʇʀʄ 39 ʇʦʰʫʤʫʚʘˁʝ 
 

ʇʀʄ 39 ʇʦʰʫʤʫʚʘˁʝ 

ɻʣʘʚʥʘ ʮʝʣ: ǕǴǾǹǲǹǨǦȏǫ ǳǦ 5000 ha ǵǹǷǸǴ ǭǫǲȍǮǾǸǫ ǷǴ ǪǦǧ (Quercus spp.) 
ʆʧʠʩ: ǕǴǾǹǲǹǨǦȏǫǸǴ Ǯ ǵǴǨǸǴǶǳǴǸǴ ǵǴǾǹǲǹǨǦȏǫ ǲǴǬǫ ǪǦ ǩǮ ǵǶǴǲǫǳǦǸ ǵǫȍǭǦǬǮǸǫ Ǯ ǲǴǬǫ ǪǦ ǮǲǦǦǸ ǨǱǮȍǦǳǮǫ ǨǶǭ ǴǧǫǭǧǫǪǹǨǦȏǫǸǴ ǷǸǴǰǮ Ǯ ǹǷǱǹǩǮ 
ǵǴǨǶǭǦǳǮ ǷǴ ǵǫȍǭǦǬǴǸ. ǗǳǦǧǪǹǨǦȏǫǸǴ ǷǴ ǷǸǴǰǮ Ǯ ǹǷǱǹǩǮ ǴǪ ǰǴǶǮǷǸ ǳǦ ǱǹȈǫǸǴ Ǯ ǴǵǾǸǫǷǸǨǴǸǴ Ǯ ǭǦǽǹǨǹǨǦȏǫǸǴ ǳǦ ǸǶǦǪǮǼǮǴǳǦǱǳǮǸǫ ǰǹǱǸǹǶǳǮ 
ǵǶǫǪǫǱǮ, ǰǦǰǴ Ǯ ǫǰǴǱǴǩǮȍǦǸǦ ǳǦ ǵǶǫǪǫǱǴǸ, ǸǶǫǧǦ ǪǦ Ƿǫ ǭǫǲǦǸ ǵǶǫǪǨǮǪ. ǗǵǴǶǫǪ ǲǳǴǩǹǧǶǴȍǳǮǸǫ ǷǸǶǦǸǫǾǰǮ ǪǴǰǹǲǫǳǸǮ ǮǲǦ ǴǰǴǱǹ 1.500.000 ha ǵǹǷǸǴ 
ǭǫǲȍǮǾǸǫ ǳǦǲǫǳǫǸǴ ǭǦ ǵǴǾǹǲǹǨǦȏǫ ǮǱǮ ǵǴǨǸǴǶǳǴ ǵǴǾǹǲǹǨǦȏǫ. 

 

 
ǈǶǫǲǫǳǷǰǦ ǶǦǲǰǦ    ǘǮǵ    ǗǫǰǸǴǶ     ǉǦǷǴǨǮ    ǔǵǷǫǩ 

2030 ð 2050 ǩǴǪǮǳǦ ǘǫǻǳǮǽǰǮ AFOLU-ǞǹǲǦǶǷǸǨǴ CO2 ǓǦǼǮǴǳǦǱǫǳ 
 

 
ǖǫǱǫǨǦǳǸǳǮ ǵǱǦǳǷǰǮ ǪǴǰǹǲǫǳǸǮ, 
ǭǦǰǴǳǷǰǮ Ǯ ǶǫǩǹǱǦǸǴǶǳǮ ǦǰǸǮ 

ǍǦǰǴǳ ǭǦ ǾǹǲǮ 

 

 ǒǫǸǴǪǴǱǴǩǮȍǦ ǖǫǩǶǫǷǮǨǫǳ ǲǴǪǫǱ, ǲǫǸǴǪǴǱǴǩǮȍǦ ǳǦ ǒǕǐǕ 

 
 
 

 

 
 

 
ǕǶǫǸǵǴǷǸǦǨǰǮ 

ǊǦǧǴǸ ǫ ǨǮǪ ǴǸǵǴǶǫǳ ǳǦ ǨǮǷǴǰǦ ǸǫǲǵǫǶǦǸǹǶǦ ǳǦ ǨǴǭǪǹǻǴǸ Ǯ ǲǦǱǦ ǰǴǱǮǽǮǳǦ ǳǦ ǨǶǳǫǬǮ-ǷǹǨǮ 
ǹǷǱǴǨǮ (ǹǷǱǴǨǮ ǰǴǮ Ƿǫ ǴǽǫǰǹǨǦǦǸ ǨǴ ǷǴǩǱǦǷǳǴǷǸ ǷǴ ǴǺǮǼǮȍǦǱǳǮǸǫ ǳǦǼǮǴǳǦǱǳǮ ǷǼǫǳǦǶǮȍǦ 
ǭǦ ǰǱǮǲǦǸǷǰǮ ǵǶǴǲǫǳǮ ǭǦ ǒǦǰǫǪǴǳǮȍǦ) Ǯ ǸǦǱǴǩ ǽǹǨǷǸǨǮǸǫǱǫǳ ǳǦ ǾǹǲǷǰǮ ǵǴǬǦǶǮ. ǔǷǨǫǳ 
ǸǴǦ, ǨǮǷǴǰǦ ǫ ǫǰǴǳǴǲǷǰǦǸǦ Ǯ ǸǫǻǳǮǽǰǦǸǦ ǨǶǫǪǳǴǷǸ ǳǦ ǪǶǨǳǦǸǦ ǲǦǷǦ. ǕǴǾǹǲǹǨǦȏǫǸǴ ǲǴǬǫ 
ǪǦ Ƿǫ ǮǭǨǶǾǮ ǳǦ ǫǪǳǦ ǱǴǰǦǼǮȍǦ (ǷǮǸǫ 5.000 ha) ǮǱǮ ǪǦ Ƿǫ ǪǮǷǸǶǮǧǹǮǶǦ, ǳǴ ǳǫ ǵǴǨǫȑǫ ǴǪ ǵǫǸ 
ǱǴǰǦǼǮǮ. 
ǒǮǳǮǲǹǲ 80% ǴǪ ǷǦǪǳǮǼǮǸǫ ǸǶǫǧǦ ǪǦ ǧǮǪǦǸ ǬǮǨǮ ǵǴ ǸǶǫǸǦǸǦ ǩǴǪǮǳǦ ǴǪ ǵǴǾǹǲǹǨǦȏǫǸǴ Ǯ ǪǦ 
Ƿǫ ǴǪǶǬǹǨǦǦǸ ǷǴ ǪǴǧǶǦ ǭǪǶǦǨǷǸǨǫǳǦ Ǯ ǲǴǶǺǴǱǴǾǰǦ ǷǴǷǸǴȍǧǦ. 

 
 
 
 
 
 

 

 

ǗǸǦǸǹǷ ǳǦ ǮǲǵǱǫǲǫǳǸǦǼǮȍǦ ǕǴǪ ǮǲǵǱǫǲǫǳǸǦǼǮȍǦ 

ǕǶǫǭǫǲǫǳǮ ǽǫǰǴǶǮ ǈǫȑǫ ǵǴǷǸǴȍǦǸ ǶǦǷǦǪǳǮǼǮ ǭǦ ǵǶǴǮǭǨǴǪǷǸǨǴ ǳǦ ǵǴǨǫȑǫ ǴǪ 8.000.000 ǷǦǪǳǮǼǮ ǩǴǪǮǾǳǴ 

 
 
 
 
 
 

 
ǕǶǫǪǨǮǪǫǳǮ ǽǫǰǴǶǮ 

ǘǶǫǧǦ ǪǦ Ƿǫ ǮǭǧǫǶǫ ǵǴǨǶǾǮǳǦ ǭǦ ǵǴǾǹǲǹǨǦȏǫ, ǪǦ Ƿǫ ǵǶǴǮǭǨǫǪǦǸ ǴǰǴǱǹ 7,5 ǲǮǱǮǴǳǮ ǷǦǪǳǮǼǮ 
ǪǦǧ, ǵǴǾǹǲǹǨǦȏǫǸǴ ǪǦ Ƿǫ ǳǦǵǶǦǨǮ ǷǴ ǷǴǴǪǨǫǸǳǦ ǩǶǮǬǦ ǨǴ ǷǱǫǪǳǮǸǫ 5 ǩǴǪǮǳǮ 
ǚǦǭǦ I ð ǵǶǴǮǭǨǴǪǷǸǨǴ ǳǦ ǶǦǷǦǪ 
ǈǶǫǲǫǸǶǦǫȏǫ: 3 ǩǴǪǮǳǮ 
ǇǶǴȍ ǳǦ ǷǦǪǳǮǼǮ: 2.500 ǷǦǪǳǮǼǮ/ha x 5.000 ha = 12.500.000 ǷǦǪǳǮǼǮ 
ǘǶǴǾǴǼǮ ǭǦ ǶǦǷǦǪǳǴ ǵǶǴǮǭǨǴǪǷǸǨǴ: 12.500.000 ǷǦǪǳǮǼǮ x 20 Ǫǫǳ. = 250.000.000=4.100.000 
ǫǨǶǦ 
ǚǦǭǦ II ð ǵǴǪǩǴǸǴǨǰǦ ǳǦ ǵǴǽǨǦǸǦ Ǯ ǵǴǾǹǲǹǨǦȏǫ 
ǕǴǪǺǦǭǦ - ǵǴǪǩǴǸǴǨǰǦ ǳǦ ǵǴǽǨǦǸǦ 
ǈǶǫǲǫǸǶǦǫȏǫ: ǽǫǸǮǶǮ ǲǫǷǫǼǮ 
ǘǶǴǾǴǼǮ: 5.000 ha x 15.000 Ǫǫǳ = 75.000.000 Ǫǫǳ = 1.250.000 ǫǨǶǦ 
ǕǴǪǺǦǭǦ - ǵǴǾǹǲǹǨǦȏǫ 
ǈǶǫǲǫǸǶǦǫȏǫ: ǾǫǷǸ ǲǫǷǫǼǮ 
ǘǶǴǾǴǼǮ: 5.000 ha x 20.000 Ǫǫǳ = 100.000.000 Ǫǫǳ = 1.650.000 ǫǨǶǦ 
ǚǦǭǦ III ð ǴǪǶǬǹǨǦȏǫ Ǯ ǭǦǾǸǮǸǦ 
ǈǶǫǲǫǸǶǦǫȏǫ: ǵǫǸ ǩǴǪǮǳǮ 
ǘǶǴǾǴǼǮ: 5.000 ha x 10.000 Ǫǫǳ = 50.000.000 Ǫǫǳ = 800.000 ǫǨǶǦ 

 
 
 
 
 

 

 
ǎǳǪǮǰǦǸǴǶǮ 

ǈǶǫǪǳǴǷǸ ǳǦ ǮǳǪǮǰǦǸǴǶǴǸ ǨǴ 
ǵǴǷǱǫǪǳǦǸǦ ǮǭǨǫǾǸǦȍǳǦ ǩǴǪǮǳǦ 

ǎǳǪǮǰǦǸǮǨǳǦ ǸǶǦǫǰǸǴǶǮȍǦ 
ǜǫǱǳǦ ǨǶǫǪǳǴǷǸ ǳǦ 
ǮǳǪǮǰǦǸǴǶǴǸ 

2018 ǩǴǪǮǳǦ 2020 ǩǴǪǮǳǦ 2025 ǩǴǪǮǳǦ 2030 ǩǴǪǮǳǦ 

 

 
ǓǦǵǶǫǪǴǰ 

ǞǹǲǷǰǦ ǵǴǨǶǾǮǳǦ 
(ǻǦ) 

 

ǞǹǲǦ ǭǦǷǦǪǫǳǦ/ 
ǵǴǰǶǮǫǳǦ ǷǴ ǳǴǨǮ 
ǷǦǪǳǮǼǮ (ǻǦ) 

 

ǓǦǲǦǱǹǨǦȏǫ ǳǦ ǫǲǮǷǮǮǸǫ 
(Gg CO2-eq) 

2030 ǩǴǪǮǳǦ 2040 ǩǴǪǮǳǦ 2050 ǩǴǪǮǳǦ 

312.5 312.5  

 

 

 

ǚǮǳǦǳǷǮǮ 
ǇǹȓǫǸ 7,8 ǲǮǱǮǴǳǮ ǫǨǶǦ 

ǎǭǨǴǶ ǳǦ ǺǮǳǦǳǷǮǮ ƿǕ ăǓǦǼǮǴǳǦǱǳǮ ǾǹǲǮò, ǪǶǹǩǮ ǾǹǲǷǰǮ ǵǶǫǸǵǶǮȍǦǸǮȍǦ 
 

 ǗǹǧȍǫǰǸ ǾǸǴ ǨǶǾǮ ǮǲǵǱǫǲǫǳǸǦǼǮȍǦ ǒǮǳǮǷǸǫǶǷǸǨǴ ǭǦ ǭǫǲȍǴǪǫǱǷǸǨǴ ǾǹǲǦǶǷǸǨǴ Ǯ ǨǴǪǴǷǸǴǵǦǳǷǸǨǴ 

 

 ǓǦǪǱǫǬǫǳ ǷǹǧȍǫǰǸ ǒǮǳǮǷǸǫǶǷǸǨǴ ǭǦ ǭǫǲȍǴǪǫǱǷǸǨǴ ǾǹǲǦǶǷǸǨǴ Ǯ ǨǴǪǴǷǸǴǵǦǳǷǸǨǴ 

ǔǨǮǫ ǲǫǶǰǮ ǭǦ ǹǧǱǦǬǹǨǦȏǫ Ƿǫ ǴǪ ǪǴǱǩǴǶǴǽǫǳ ǰǦǶǦǰǸǫǶ Ǯ ǮǷǸǴ ǸǦǰǦ ȑǫ ǵǶǮǪǴǳǫǷǦǸ ǭǦ ǵǴǷǸǮǩǳǹǨǦȏǫ ǳǦ ǼǫǱǮǸǫ ǳǦ ǋǙ. ǎǲ- 

ǵǱǫǲǫǳǸǦǼǮȍǦǸǦ ǳǦ ǴǨǮǫ ǲǫǶǰǮ ǳǫ ǧǦǶǦ ǭǳǦǽǮǸǫǱǳǴ ǺǮǳǦǳǷǮǶǦȏǫ Ǯ ǨǴ ǮǷǸǴ ǨǶǫǲǫ ȑǫ ǶǫǭǹǱǸǮǶǦ ǷǴ ǭǳǦǽǮǸǫǱǳǴ ǳǦǲǦǱǹ- 

ǨǦȏǫ ǳǦ ǫǲǮǷǮǮǸǫ ǳǦ ǷǸǦǰǱǫǳǮǽǰǮ ǩǦǷǴǨǮ Ǯ ǪǴǵǴǱǳǮǸǫǱǳǮ ǷǴǼǮȍǦǱǳǮ Ǯ ǫǰǴǱǴǾǰǮ ǵǶǮǪǴǧǮǨǰǮ (815 ǳǴǨǮ ǶǦǧǴǸǳǮ ǲǫǷǸǦ). 



ǓǆǜǎǔǓǆǑǋǓ ǕǑǆǓ Ǎǆ 
ǐǑǎǒǆǘǗǐǎ ǕǖǔǒǋǓǎ 

123 

 

 

ʇʨʝʥʘʤʝʥʘ ʥʘ ʟʝʤʿʠʰʪʝʪʦ 

ǊǫȍǷǸǨǮȍǦǸǦ ǭǦ ǹǧǱǦǬǹǨǦȏǫ ǪǫǺǮǳǮǶǦǳǮ ǭǦ ǵǴǸǷǫǰǸǴǶǴǸ ǭǦ ǵǶǫǳǦǲǫǳǦ ǳǦ ǭǫǲȍǮǾǸǫǸǴ ǮǲǦǦǸ ǭǦ ǼǫǱ ǪǦ ǵǴǷǸǮǩǳǦǸ ǳǦǲǦǱǹ- 

ǨǦȏǫ ǳǦ ǫǲǮǷǮǮǸǫ ǳǦ ǷǸǦǰǱǫǳǮǽǰǮ ǩǦǷǴǨǮ ǴǪ 243,9 Gg CO2-eq ʜʦ 2030 ǩǴǪǮǳǦ Ǯ ǴǪ 574,5 Gg CO2-eq ʜʦ 2050 ʛʦʜʠʥʘ. 

ǆǰǸǮǨǳǴǷǸǮǸǫ ǭǦ ǹǧǱǦǬǹǨǦȏǫ ǮǪǫǳǸǮǺǮǰǹǨǦǳǮ ǨǴ ǵǴǸǷǫǰǸǴǶǴǸ ǭǦ ǳǦǲǫǳǦ ǳǦ ǭǫǲȍǮǾǸǫǸǴ ȑǫ ǩǮ ǵǴǪǴǧǶǦǸ ǵǶǴǽǮǷǸǹǨǦȏǦ- 

ǸǦ ǳǦ ȍǦǩǱǫǶǴǪǴǸ ǵǶǫǰǹ ǷǱǫǪǳǮǸǫ ǲǫǶǰǮ: 

 
ʇʀʄ 40 ʇʨʝʥʘʤʝʥʘ ʥʘ ʟʝʤʿʠʰʪʝʪʦ ʥʘ ʧʦʣʩʢʠ ʢʫʣʪʫʨʠ ʥʘʜ 15% ʥʘʢʣʦʥ 

 
ʇʀʄ 40 ʇʨʝʥʘʤʝʥʘ ʥʘ ʟʝʤʿʠʰʪʝʪʦ ʥʘ ʧʦʣʩʢʠ ʢʫʣʪʫʨʠ ʥʘʜ 15% ʥʘʢʣʦʥ 

ɻʣʘʚʥʘ ʮʝʣ: ǊǦ Ƿǫ ǳǦǲǦǱǮ ǮǳǸǫǳǭǮǸǫǸǴǸ ǳǦ ǫǶǴǭǮȍǦǸǦ ǳǦ ǵǴǽǨǦǸǦ Ǯ ǩǹǧǫȏǫǸǴ ǳǦ ǴǶǩǦǳǷǰǦǸǦ ǲǦǸǫǶǮȍǦ ǨǴ ǵǴǽǨǦǸǦ 
ʆʧʠʩ: ǔǧǶǦǧǴǸǰǦǸǦ ǳǦ ǭǫǲȍǮǾǸǫ ǳǦ ǳǦǰǱǴǳǫǸ ǸǫǶǫǳ ǵǶǫǪǮǭǨǮǰǹǨǦ ǮǳǸǫǳǭǮǨǳǮ ǵǶǴǼǫǷǮ ǳǦ ǫǶǴǭǮȍǦ ǳǦ ǵǴǽǨǦǸǦ Ǯ ǲǮǳǫǶǦǱǮǭǦǼǮȍǦ ǳǦ ǴǶǩǦǳǷǰǦǸǦ 
ǲǦǸǫǶǮȍǦ ǨǴ ǵǴǽǨǦǸǦ. ǔǨǮǫ ǵǶǴǼǫǷǮ ǪǴǨǫǪǹǨǦǦǸ ǪǴ ǮǳǸǫǳǭǮǨǳǴ ǶǦǷǵǦȈǦȏǫ ǳǦ ǴǶǩǦǳǷǰǦǸǦ ǲǦǸǫǶǮȍǦ ǳǦ ǵǴǽǨǦǸǦ Ǯ ǫǲǮǷǮȍǦ ǳǦ ǵǴǽǨǫǳ ȍǦǩǱǫǶǴǪ ǨǴ 
ǦǸǲǴǷǺǫǶǦǸǦ. ǕǶǫǴǧǶǦǭǹǨǦȏǫǸǴ ǳǦ ǸǦǰǨǮǸǫ ǵǴǨǶǾǮǳǮ ǨǴ ǵǴǨǫȑǫǩǴǪǮǾǳǮ ǵǦǷǮǾǸǦ (ǵǦǷǮǾǸǦ, ǱǮǨǦǪǮ) ǭǳǦǽǮǸǫǱǳǴ ȑǫ ǩǴ ǳǦǲǦǱǮ ǮǳǸǫǳǭǮǸǫǸǴǸ ǳǦ 
ǮǷǼǶǵǹǨǦȏǫ ǳǦ ǴǶǩǦǳǷǰǦǸǦ ǲǦǸǫǶǮȍǦ ǨǴ ǵǴǽǨǦǸǦ Ǯ ǫǲǮǷǮȍǦǸǦ ǳǦ ȍǦǩǱǫǶǴǪ ǴǪ ǵǴǽǨǦǸǦ, Ǯ ȑǫ ǪǴǨǫǪǫ ǪǴ ǵǶǴǽǮǷǸǹǨǦȏǫ ǳǦ ȍǦǩǱǫǶǴǪ. ǕǴǨǶǾǮǳǮǸǫ 
ǳǦǪ 15% ǳǦǰǱǴǳ ǷǴ ǭǦǰǴǳ ǳǫ ǸǶǫǧǦ ǪǦ Ƿǫ ǴǧǶǦǧǴǸǹǨǦǦǸ Ǯ ǳǫ Ƿǫ ǷǲǫǸǦǦǸ ǭǦ ǭǫǲȍǴǪǫǱǷǰǴ ǭǫǲȍǮǾǸǫ. ǔǨǦǦ ǰǴǳǨǫǶǭǮȍǦ ǵǶǫǸǵǴǷǸǦǨǹǨǦ ǵǶǫǳǦǲǫǳǦ ǳǦ 
ǭǫǲȍǮǾǸǫǸǴ Ǯ ǵǶǴǲǫǳǦ ǳǦ ǵǶǴǮǭǨǴǪǳǮǴǸ ǷǮǷǸǫǲ, ǾǸǴ ǲǴǬǫ ǪǦ ǨǱǮȍǦǫ ǳǦ ǳǫǸǴ ǩǴǪǮǾǳǮǴǸ ǵǶǮǻǴǪ ǳǦ ǵǶǮǲǦǶǳǮǸǫ ǵǶǴǮǭǨǴǪǮǸǫǱǮ. ǕǴǶǦǪǮ ǴǨǦ, 
ǮǲǵǱǫǲǫǳǸǦǼǮȍǦǸǦ ǳǦ ǵǶǫǳǦǲǫǳǦǸǦ ǸǶǫǧǦ ǪǦ ǧǮǪǫ ǵǴǪǪǶǬǦǳǦ ǷǴ ǷǸǮǲǹǱǦǼǮǮ, ǴǷǴǧǫǳǴ ǨǴ ǵǶǨǮǸǫ ǩǴǪǮǳǮ ǴǪ ǵǶǫǳǦǲǫǳǦ, ǷǴ ǼǫǱ ǪǦ Ƿǫ ǵǶǫǲǴǷǸǮ 
ǲǴǬǳǦǸǦ ǭǦǩǹǧǦ ǳǦ ǵǶǮǻǴǪǮ ǨǴ ǺǦǶǲǮǸǫ. 

 

 
ǈǶǫǲǫǳǷǰǦ ǶǦǲǰǦ 

 

 ǘǮǵ 

 

 ǗǫǰǸǴǶ 

 

 ǉǦǷǴǨǮ 

 

 ǔǵǷǫǩ 

2030 ð 2050 ǩǴǪǮǳǦ ǔǧǶǦǭǴǨǫǳ, ǘǫǻǳǮǽǰǮ AFOLU-ǍǫǲȍǮǾǸǫ CO2, ǓǦǼǮǴǳǦǱǫǳ 

 

 

 
ǖǫǱǫǨǦǳǸǳǮ ǵǱǦǳǷǰǮ ǪǴǰǹǲǫǳǸǮ, 
ǭǦǰǴǳǷǰǮ Ǯ ǶǫǩǹǱǦǸǴǶǳǮ ǦǰǸǮ 

ǍǦǰǴǳ ǭǦ ǭǫǲȍǴǪǫǱǷǰǴ ǭǫǲȍǮǾǸǫ 
ǕǶǦǨǮǱǳǮǰ ǭǦ GAP 
ǕǶǦǨǮǱǳǮǰ ǭǦ ǨǰǶǷǸǫǳǦ ǹǷǴǩǱǦǷǫǳǴǷǸ ǭǦ ǲǮǳǮǲǦǱǳǮǸǫ ǧǦǶǦȏǦ ǳǦ GAP Ǯ ǭǦǾǸǮǸǦ ǳǦ ǬǮǨǴǸǳǦǸǦ 
ǷǶǫǪǮǳǦ 

 

 ǒǫǸǴǪǴǱǴǩǮȍǦ 
 

ǖǫǩǶǫǷǮǨǫǳ ǲǴǪǫǱ, ǲǫǸǴǪǴǱǴǩǮȍǦ ǳǦ ǒǕǐǕ 

 
 

 

 

 
 
 

 
ǕǶǫǸǵǴǷǸǦǨǰǮ 

 ǈǰǹǵǳǦǸǦ ǵǴǨǶǾǮǳǦ ǴǪ ǶǫǽǮǷǮ 3000 ha ǮǳǸǫǳǭǮǨǳǴ Ƿǫ ǴǧǶǦǧǴǸǹǨǦ ǾǸǴ ǪǴǨǫǪǹǨǦ ǪǴ ǳǦǲǦǱǹǨǦȏǫ 
ǳǦ SOM ǰǦǰǴ ǶǫǭǹǱǸǦǸ ǳǦ ǳǫǩǴǨǴǸǴ ǮǳǸǫǳǭǮǨǳǴ ǶǦǷǵǦȈǦȏǫ Ǯ ǮǳǸǫǳǭǮǨǳǮǸǫ ǵǶǴǼǫǷǮ ǳǦ ǫǶǴǭǮȍǦ ǳǦ 
ǵǴǽǨǦǸǦ. ǊǴǰǴǱǰǹ Ƿǫ ǷǵǶǴǨǫǪǫ ǵǶǫǳǦǲǫǳǦ ǨǴ ǸǶǫǨǳǦ ǵǴǨǶǾǮǳǦ, ǵǶǴǼǫǳǫǸǮǴǸ ǵǴǶǦǷǸ ǳǦ SOM ǫ ǭǦ 
ǵǴǨǫȑǫ ǴǪ 2% ǾǸǴ ǫ ǭǦ ǨǰǹǵǳǦǸǦ ǵǶǫǸǨǴǶǫǳǦ ǵǴǨǶǾǮǳǦ ǴǪ 2975 ha. 
ǐǴǳǨǫǶǭǮȍǦǸǦ ǳǦ ǰǴǶǮǷǸǫȏǫ ǳǦ ǭǫǲȍǮǾǸǫǸǴ ǸǶǫǧǦ: 
ǊǦ ǩǴ ǭǦǵǶǫ ǮǳǸǫǳǭǮǨǳǮǴǸ ǵǶǴǼǫǷ ǳǦ ǫǶǴǭǮȍǦ ǳǦ ǩǴǶǳǮǴǸ ǷǱǴȍ ǳǦ ǵǴǽǨǦǸǦ ǾǸǴ ǪǴǨǫǪǹǨǦ ǪǴ ǩǹǧǫȏǫ 
ǳǦ ǴǶǩǦǳǷǰǦǸǦ ǲǦǸǫǶǮȍǦ ǳǦ ǵǴǽǨǦǸǦ Ǯ ǳǫȍǭǮǳǦ ǮǳǸǫǳǭǮǨǳǦ ǫǰǷǩǶǦǪǷǰǦ ǲǮǳǫǶǦǱǮǭǦǼǮȍǦ, 
ǊǦ ȍǦ ǭǦǵǶǫ Ǧ ǲǮǳǫǶǦǱǮǭǦǼǮȍǦǸǦ ǳǦ ǴǶǩǦǳǷǰǦǸǦ ǲǦǸǫǶǮȍǦ ǳǦ ǵǴǽǨǦǸǦ ǵǴǶǦǪǮ ǮǳǸǫǳǭǮǨǳǮǸǫ ǵǶǴǼǫǷǮ 
ǳǦ ǴǪǩǱǫǪǹǨǦȏǫ, 
ǊǦ ǩǴ ǭǦǷǮǱǮ ȍǦǩǱǫǶǴǪǳǴǸǴ ǵǶǴǽǮǷǸǹǨǦȏǫ ǵǶǫǰǹ ǦǰǹǲǹǱǦǼǮȍǦ ǳǦ ǴǶǩǦǳǷǰǦ ǲǦǸǫǶǮȍǦ ǨǴ ǵǴǽǨǦǸǦ 

 
 
 
 

 

ǗǸǦǸǹǷ ǳǦ ǮǲǵǱǫǲǫǳǸǦǼǮȍǦ ǕǴǪ ǮǲǵǱǫǲǫǳǸǦǼǮȍǦ 

 
ǕǶǫǭǫǲǫǳǮ ǽǫǰǴǶǮ 

ǋǺǫǰǸǮǸǫ ǴǪ ǵǶǫǸǨǴǶǦȏǫǸǴ ǳǦ ǭǫǲȍǴǪǫǱǷǰǴǸǴ ǭǫǲȍǮǾǸǫ ǨǴ ǸǶǫǨǳǴ ǭǫǲȍǮǾǸǫ Ƿǫ ǷǱǫǪǫǳǮ ǳǦ ǪǨǫ 
ǫǰǷǵǫǶǮǲǫǳǸǦǱǳǮ ǵǴǱǮȏǦ ǨǴ ǮǭǲǮǳǦǸǮǸǫ ǽǫǸǮǶǮ ǩǴǪǮǳǮ, 
ǈǴǷǵǴǷǸǦǨǫǳ ǫ ǷǮǷǸǫǲ ǭǦ ǮǪǫǳǸǮǺǮǰǦǼǮȍǦ ǳǦ ǭǫǲȍǮǾǳǮ ǵǦǶǼǫǱǮ Ǯ ȑǫ ǷǱǹǬǮ ǰǦǰǴ ǦǱǦǸǰǦ ǭǦ 
ǰǴǳǸǶǴǱǦ ǳǦ ǵǶǴǼǫǷǴǸ ǳǦ ǵǶǫǳǦǲǫǳǦ 

 
ǕǶǫǪǨǮǪǫǳǮ ǽǫǰǴǶǮ 

ǈǴǷǵǴǷǸǦǨǹǨǦȏǫ ǳǦ ǷǮǷǸǫǲ ǭǦ ǷǮǷǸǫǲǦǸǷǰǦ ǰǴǳǸǶǴǱǦ ǳǦ ǰǴǶǮǷǸǫȏǫǸǴ ǳǦ ǭǫǲȍǮǾǸǫǸǴ Ǯ ǵǶǫǳǦǲǫǳǦ 
ǳǦ ǭǫǲȍǮǾǸǫǸǴ ǳǦ ǳǦǼǮǴǳǦǱǳǴ ǳǮǨǴ, 
ǎǳǷǸǮǸǹǼǮǴǳǦǱǳǦ ǵǴǪǪǶǾǰǦ ǳǦ ǵǶǮǲǦǶǳǮǸǫ ǵǶǴǮǭǨǴǪǮǸǫǱǮ ǷǴ ǷǹǧǨǫǳǼǮǴǳǮǶǦȏǫ ǳǦ ǵǶǴǼǫǷǴǸ ǳǦ 
ǵǶǫǸǨǴǶǦȏǫ ǳǦ ǭǫǲȍǴǪǫǱǷǰǮǸǫ ǵǴǱǮȏǦ ǨǴ ǵǦǷǮǾǸǦ 

 
 
 
 
 

 

 

ǎǳǪǮǰǦǸǴǶǮ 

ǈǶǫǪǳǴǷǸ ǳǦ ǮǳǪǮǰǦǸǴǶǴǸ 
ǨǴ ǵǴǷǱǫǪǳǦǸǦ ǮǭǨǫǾǸǦȍǳǦ 
ǩǴǪǮǳǦ 

 
ǎǳǪǮǰǦǸǮǨǳǦ ǸǶǦǫǰǸǴǶǮȍǦ 

ǜǫǱǳǦ ǨǶǫǪǳǴǷǸ ǳǦ 
ǮǳǪǮǰǦǸǴǶǴǸ 

2018 ǩǴǪǮǳǦ 2020 ǩǴǪǮǳǦ 2025 ǩǴǪǮǳǦ 2030 ǩǴǪǮǳǦ 

 
 
ǓǦǵǶǫǪǴǰ 

ǕǴǨǶǾǮǳǦ 
ǵǶǫǸǨǴǶǫǳǦ 
ǳǦ ǩǴǪǮǾǳǦ 
ǴǷǳǴǨǦ (ǻǦ/ 
ǩǴǪǮǳǦ) 

 

ǓǦǲǦǱǹǨǦȏǫ ǳǦ ǫǲǮǷǮǮǸǫ 
(Gg CO2-eq) 

2030 ǩǴǪǮǳǦ 2040 ǩǴǪǮǳǦ 2050 ǩǴǪǮǳǦ 

3.7 5.3  

 

 

 ǇǹȓǫǸ 1,5 ǲǮǱǮǴǳǮ ǫǨǶǦ 

ǚǮǳǦǳǷǮǮ ǎǭǨǴǶ ǳǦ 
ǺǮǳǦǳǷǮǮ 

ǕǶǮǨǦǸǫǳ ǷǫǰǸǴǶ, ǎǕǆǖǊ ǵǶǴǩǶǦǲǦ 

 

 ǗǹǧȍǫǰǸ ǾǸǴ ǨǶǾǮ ǮǲǵǱǫǲǫǳǸǦǼǮȍǦ ǒǮǳǮǷǸǫǶǷǸǨǴ ǭǦ ǭǫǲȍǴǪǫǱǷǸǨǴ ǾǹǲǦǶǷǸǨǴ Ǯ ǨǴǪǴǷǸǴǵǦǳǷǸǨǴ 

 

 ǓǦǪǱǫǬǫǳ ǷǹǧȍǫǰǸ 
 

ǒǮǳǮǷǸǫǶǷǸǨǴ ǭǦ ǭǫǲȍǴǪǫǱǷǸǨǴ ǾǹǲǦǶǷǸǨǴ Ǯ ǨǴǪǴǷǸǴǵǦǳǷǸǨǴ 



ǓǆǜǎǔǓǆǑǋǓ ǕǑǆǓ Ǎǆ 
ǐǑǎǒǆǘǗǐǎ ǕǖǔǒǋǓǎ 

124 

 

 

 

ʇʀʄ 41 ʂʦʥʪʫʨʥʘ ʦʙʨʘʙʦʪʢʘ ʥʘ ʧʦʚʨʰʠʥʠ ʧʦʜ ʧʦʣʩʢʠ ʢʫʣʪʫʨʠ ʥʘ ʥʘʢʣʦʥʝʪʠ ʪʝʨʝʥʠ (5-15%) 
 

ʇʀʄ 41 ʂʦʥʪʫʨʥʘ ʦʙʨʘʙʦʪʢʘ ʥʘ ʧʦʚʨʰʠʥʠ ʧʦʜ ʧʦʣʩʢʠ ʢʫʣʪʫʨʠ ʥʘ ʥʘʢʣʦʥʝʪʠ ʪʝʨʝʥʠ (5-15%) 

ɻʣʘʚʥʘ ʮʝʣ: ǊǦ Ƿǫ ǳǦǲǦǱǮ ǫǶǴǭǮȍǦǸǦ ǳǦ ǨǶǨǴǸ ǳǦ ǵǴǽǨǦǸǦ Ǯ ǪǦ Ƿǫ ǭǦǽǹǨǦ ǴǶǩǦǳǷǰǦǸǦ ǲǦǸǫǶǮȍǦ ǳǦ ǵǴǽǨǦǸǦ 
ʆʧʠʩ: ǖǫǪǴǨǳǴǸǴ ǴǪǩǱǫǪǹǨǦȏǫ ǨǴ ǶǦǷǸǮǸǫǱǳǴ ǵǶǴǮǭǨǴǪǷǸǨǴ ǭǳǦǽǮ ǲǦǷǴǨǳǴ ǳǦǶǹǾǹǨǦȏǫ ǳǦ ǩǴǶǳǮǴǸ ǷǱǴȍ ǳǦ ǵǴǽǨǦǸǦ, ǾǸǴ ǵǶǫǪǮǭǨǮǰǹǨǦ 
ǮǳǸǫǳǭǮǨǳǦ ǲǮǳǫǶǦǱǮǭǦǼǮȍǦ ǳǦ ǴǶǩǦǳǷǰǦǸǦ ǲǦǸǫǶǮȍǦ ǳǦ ǵǴǽǨǦǸǦ (SOM) Ǯ ǫǲǮǷǮǮǸǫ ǳǦ CO2. ǔǧǶǦǧǴǸǰǦǸǦ ǳǦ ǴǧǶǦǧǴǸǱǮǨǴ ǭǫǲȍǮǾǸǫ ǨǴ ǳǦǪǴǱǳǦ 
ǵǦǪǮǳǦ ǴǧǮǽǳǴ ǵǶǫǪǮǭǨǮǰǹǨǦ ǮǳǸǫǳǭǮǨǳǮ ǵǶǴǼǫǷǮ ǳǦ ǫǶǴǭǮȍǦ ǳǦ ǵǴǽǨǦǸǦ. ǘǫǶǫǳǷǰǮǸǫ ǫǰǷǵǫǶǮǲǫǳǸǮ ǵǴǰǦǬǦǦ ǪǫǰǦ ǰǴǱǮǽǮǳǦǸǦ ǳǦ ǫǶǴǪǮǶǦǳ 
ǸǦǱǴǩ ǫ ǲǳǴǩǹǰǶǦǸǳǴ ǵǴǩǴǱǫǲǦ ǦǰǴ Ƿǫ ǷǵǴǶǫǪǮ ǷǴ ǰǴǳǸǹǶǳǴ ǴǪǩǱǫǪǹǨǦȏǫ. ǔǨǴȍ ǫǶǴǪǮǶǦǳ ǸǦǱǴǩ ǫ ǪǴǺǦǸ ǷǴ SOM ǰǴȍ ǨǴ ǸǦǰǨǮ ǴǰǴǱǳǴǷǸǮ ǧǶǭǴ Ƿǫ 
ǲǮǳǫǶǦǱǮǭǮǶǦ, ǵǴǶǦǪǮ ǾǸǴ ǭǳǦǽǮǸǫǱǳǦ ǰǴǱǮǽǮǳǦ ǳǦ ȍǦǩǱǫǶǴǪ ǴǪ ǵǴǽǨǦǸǦ Ƿǫ ǴǷǱǴǧǴǪǹǨǦ ǨǴ ǦǸǲǴǷǺǫǶǦǸǦ. 
ǐǴǳǸǹǶǳǴ ǴǪǩǱǫǪǹǨǦȏǫ ǭǳǦǽǮ ǪǫǰǦ ǷǮǸǫ ǦǩǶǴǸǫǻǳǮǽǰǮ ǴǵǫǶǦǼǮǮ ǸǶǫǧǦ ǪǦ ǧǮǪǦǸ ǵǶǫǰǹ ǵǦǪǮǳǦǸǦ. ǔǨǦǦ ǲǫǶǰǦ ǫ ǱǫǷǳǴ ǪǦ Ƿǫ ǷǵǶǴǨǫǪǫ, ǧǮǪǫȍȑǮ 
ǳǫ ǧǦǶǦ ǵǴǷǫǧǳǮ ǸǫǻǳǮǽǰǮ ǰǦǵǦǼǮǸǫǸǮ Ǯ ǭǳǦǫȏǫ. ǈǴ ǵǶǦǰǷǦ, ǭǫǲȍǴǪǫǱǼǮǸǫ ǴǧǮǽǳǴ ǳǫ Ƿǫ ǷǨǫǷǳǮ ǭǦ ǳǫǩǴǨǦǸǦ ǨǦǬǳǴǷǸ Ǯ ǨǱǮȍǦǳǮǫ ǨǶǭ ǼǫǱǴǰǹǵǳǦǸǦ 
ǵǱǴǪǳǴǷǸ ǳǦ ǵǴǽǨǦǸǦ. ǗǴ ǷǮǷǸǫǲǦǸǷǰǦ ǰǦǲǵǦȏǦ ǭǦ ǭǩǴǱǫǲǹǨǦȏǫ ǳǦ ǷǨǫǷǸǦ ǳǦ ǭǫǲȍǴǪǫǱǼǮǸǫ ǴǨǦǦ ǲǫǶǰǦ ǲǴǬǫ ǪǦ ǧǮǪǫ ǳǦǾǮǶǴǰǴ ǹǷǨǴǫǳǦ. 

 

 
ǈǶǫǲǫǳǷǰǦ ǶǦǲǰǦ 

 

 ǘǮǵ 
 

 

 ǗǫǰǸǴǶ 

 

 ǉǦǷǴǨǮ 
 

 

 ǔǵǷǫǩ 

2030 ð 2050 ǩǴǪǮǳǦ ǔǧǶǦǭǴǨǫǳ, ǘǫǻǳǮǽǰǮ AFOLU-ǍǫǲȍǮǾǸǫ CO2 ǓǦǼǮǴǳǦǱǫǳ 

 
 

 

 

ǖǫǱǫǨǦǳǸǳǮ ǵǱǦǳǷǰǮ ǪǴǰǹǲǫǳǸǮ, 
ǭǦǰǴǳǷǰǮ Ǯ ǶǫǩǹǱǦǸǴǶǳǮ ǦǰǸǮ 

ǍǦǰǴǳ ǭǦ ǭǫǲȍǴǪǫǱǷǰǴ ǭǫǲȍǮǾǸǫ 
ǍǦǰǴǳ ǭǦ ǨǴǪǮ 
ǕǶǦǨǮǱǳǮǰ ǭǦ ǪǴǧǶǮ ǭǫǲȍǴǪǫǱǷǰǮ ǵǶǦǰǸǮǰǮ 
ǕǶǦǨǮǱǳǮǰ ǭǦ ǨǰǶǷǸǫǳǦ ǹǷǴǩǱǦǷǫǳǴǷǸ ǭǦ ǲǮǳǮǲǦǱǳǮǸǫ ǧǦǶǦȏǦ ǳǦ GAP Ǯ ǭǦǾǸǮǸǦ ǳǦ ǬǮǨǴǸǳǦǸǦ 
ǷǶǫǪǮǳǦ 

 

 
ǒǫǸǴǪǴǱǴǩǮȍǦ [ǭǦ ǵǶǴǼǫǳǰǦ ǳǦ 
ǫǲǮǷǮǮǸǫ] 

ǖǫǩǶǫǷǮǨǫǳ ǲǴǪǫǱ, ǲǫǸǴǪǴǱǴǩǮȍǦ ǳǦ ǒǕǐǕ 

 
 

 

 
 
ǕǶǫǸǵǴǷǸǦǨǰǮ 

 ǍǦ ǴǨǦǦ ǲǫǶǰǦ Ƿǫ ǵǱǦǳǮǶǦǳǮ 14.000 ha (30%) ǴǪ ǨǰǹǵǳǴ 47.090 ha ǳǫǳǦǨǴǪǳǹǨǦǳǴ ǭǫǲȍǮǾǸǫ ǳǦ 
ǳǦǰǱǴǳǫǸǮ ǸǫǶǫǳǮ (ǳǦǪ 5%). 
ǓǦǲǦǱǹǨǦȏǫ ǳǦ ǵǶǴǼǫǷǮǸǫ ǳǦ ǫǶǴǭǮȍǦ ǳǦ ǵǴǽǨǦǸǦ ǳǦ ǩǴǶǳǮǴǸ ǷǱǴȍ ǳǦ ǵǴǽǨǦǸǦ Ǯ ǩǹǧǫȏǫ ǳǦ SOM ǷǴ 
ǰǴǳǸǹǶǳǴ ǴǶǦȏǫ ǳǦ ǳǦǰǱǴǳǫǸǮ ǭǫǲȍǴǪǫǱǷǰǮ ǵǴǨǶǾǮǳǮ, 
ǍǩǴǱǫǲǹǨǦȏǫ ǳǦ ȍǦǩǱǫǶǴǪǴǸ ǳǦ ǵǴǽǨǦǸǦ ǷǴ ǭǦǽǹǨǹǨǦȏǫ ǳǦ SOM ǨǴ ǩǴǶǳǮǴǸ ǷǱǴȍ ǳǦ ǵǴǽǨǦǸǦ 

 
 
 
 

 

ǗǸǦǸǹǷ ǳǦ ǮǲǵǱǫǲǫǳǸǦǼǮȍǦ [ǮǪǫȍǦ, 
ǺǦǭǦ ǳǦ ǵǱǦǳǮǶǦȏǫ, ǨǴ ǺǦǭǦ ǳǦ 
ǮǲǵǱǫǲǫǳǸǦǼǮȍǦ] 

 
ǕǴǪ ǮǲǵǱǫǲǫǳǸǦǼǮȍǦ 

 
ǕǶǫǭǫǲǫǳǮ ǽǫǰǴǶǮ 

ǐǴǳǸǹǶǳǴ ǴǪǩǱǫǪǹǨǦȏǫ ǸǫǷǸǮǶǦǳǴ ǨǴ ǵǶǦǰǷǦ ǳǦ ǪǨǫ ǫǰǷǵǫǶǮǲǫǳǸǦǱǳǮ ǱǴǰǦǼǮǮ, 
ǐǴǳǸǹǶǳǴ ǴǪǩǱǫǪǹǨǦȏǫ ǵǶǴǲǴǨǮǶǦǳǴ ǲǫȈǹ ǭǫǲȍǴǪǫǱǼǮǸǫ ǨǴ ǶǦǲǰǮǸǫ ǳǦ ǳǫǰǴǱǰǹ ǳǦǼǮǴǳǦǱǳǮ Ǯ 
ǲǫȈǹǳǦǶǴǪǳǮ ǵǶǴǫǰǸǮ 

 
ǕǶǫǪǨǮǪǫǳǮ ǽǫǰǴǶǮ 

ǎǳǰǴǶǵǴǶǮǶǦȏǫ ǳǦ ǰǴǳǸǹǶǳǴ ǴǪǩǱǫǪǹǨǦȏǫ ǰǦǰǴ ǦǩǶǴǫǰǴǱǴǾǰǦ ǲǫǶǰǦ ǨǴ ǷǸǶǦǸǫǾǰǮǸǫ ǪǴǰǹǲǫǳǸǮ, 
ǕǶǴǲǴǼǮȍǦ ǳǦ ǰǴǳǸǹǶǳǴ ǴǪǩǱǫǪǹǨǦȏǫ ǰǦȍ ǭǫǲȍǴǪǫǱǼǮǸǫ, 
ǎǳǷǸǮǸǹǼǮǴǳǦǱǳǦ ǵǴǪǪǶǾǰǦ ǳǦ ǵǶǮǲǦǶǳǮǸǫ ǵǶǴǮǭǨǴǪǮǸǫǱǮ ǷǴ ǷǹǧǨǫǳǼǮǴǳǮǶǦȏǫ ǳǦ ǵǶǴǼǫǷǴǸ ǳǦ 
ǹǷǨǴȍǹǨǦȏǫ ǳǦ ǷǮǷǸǫǲǴǸ ǳǦ ǰǴǳǸǹǶǳǴ ǴǪǩǱǫǪǹǨǦȏǫ 

 
 
 
 
 

 

 
 

ǎǳǪǮǰǦǸǴǶǮ 

ǈǶǫǪǳǴǷǸ ǳǦ 
ǮǳǪǮǰǦǸǴǶǴǸ 
ǨǴ ǵǴǷǱǫǪǳǦǸǦ 
ǮǭǨǫǾǸǦȍǳǦ 
ǩǴǪǮǳǦ 

 
 
ǎǳǪǮǰǦǸǮǨǳǦ ǸǶǦǫǰǸǴǶǮȍǦ 

 

ǜǫǱǳǦ ǨǶǫǪǳǴǷǸ ǳǦ 
ǮǳǪǮǰǦǸǴǶǴǸ 

2018 ǩǴǪǮǳǦ 2020 ǩǴǪǮǳǦ 2025 ǩǴǪǮǳǦ 2030 ǩǴǪǮǳǦ 

 
ǓǦǵǶǫǪǴǰ 

ǕǴǨǶǾǮǳǦ ǨǴ 
ǻǦ ǷǴ ǰǴǳǸǹǶǳǴ 
ǴǪǩǱǫǪǹǨǦȏǫ 

 

ǓǦǲǦǱǹǨǦȏǫ ǳǦ ǫǲǮǷǮǮǸǫ 
(Gg CO2-eq) 

2030 ǩǴǪǮǳǦ 2040 ǩǴǪǮǳǦ 2050 ǩǴǪǮǳǦ 

28 39.7  

 

 

 ǇǹȓǫǸ 1,0 ǲǮǱǮǴǳǮ ǫǨǶǦ 

ǚǮǳǦǳǷǮǮ ǎǭǨǴǶ ǳǦ 
ǺǮǳǦǳǷǮǮ 

ǕǶǮǨǦǸǫǳ ǷǫǰǸǴǶ, ǎǕǆǖǊ ǵǶǴǩǶǦǲǦ 

 

 ǗǹǧȍǫǰǸ ǾǸǴ ǨǶǾǮ ǮǲǵǱǫǲǫǳǸǦǼǮȍǦ ǒǮǳǮǷǸǫǶǷǸǨǴ ǭǦ ǭǫǲȍǴǪǫǱǷǸǨǴ ǾǹǲǦǶǷǸǨǴ Ǯ ǨǴǪǴǷǸǴǵǦǳǷǸǨǴ 

 

 ǓǦǪǱǫǬǫǳ ǷǹǧȍǫǰǸ 
 

ǒǮǳǮǷǸǫǶǷǸǨǴ ǭǦ ǭǫǲȍǴǪǫǱǷǸǨǴ ǾǹǲǦǶǷǸǨǴ Ǯ ǨǴǪǴǷǸǴǵǦǳǷǸǨǴ 



ǓǆǜǎǔǓǆǑǋǓ ǕǑǆǓ Ǎǆ 
ǐǑǎǒǆǘǗǐǎ ǕǖǔǒǋǓǎ 

125 

 

 

 

ʇʀʄ 42 ʇʦʚʝ˃ʝʛʦʜʠʰʥʘ ʪʨʝʚʘ ʚʦ ʦʚʦʰʪʘʨʥʠʮʠ ʠ ʣʦʟʿʘ ʥʘ ʥʘʢʣʦʥʝʪʠ ʪʝʨʝʥʠ (>5%) 
 

ʇʀʄ 42 ʇʦʚʝ˃ʝʛʦʜʠʰʥʘ ʪʨʝʚʘ ʚʦ ʦʚʦʰʪʘʨʥʠʮʠ ʠ ʣʦʟʿʘ ʥʘ ʥʘʢʣʦʥʝʪʠ ʪʝʨʝʥʠ (>5%) 

ɻʣʘʚʥʘ ʮʝʣ: ǓǦǲǦǱǹǨǦȏǫ ǳǦ ǫǶǴǭǮȍǦǸǦ ǳǦ ǵǴǽǨǦǸǦ Ǯ ǭǩǴǱǫǲǹǨǦȏǫ ǳǦ SOM ǨǴ ǱǴǭȍǦ Ǯ ǴǨǴǾǳǮ ǳǦǷǦǪǮ ǳǦ ǳǦǰǱǴǳǫǸǮ ǸǫǶǫǳǮ (ǳǦǰǱǴǳ ǴǪ 5-15%) 
ʆʧʠʩ: ǈǴ ǱǴǭȍǦ Ǯ ǴǨǴǾǸǦǶǳǮǼǮ ǳǦ ǱǴǰǦǼǮǮ ǰǦǪǫ ǾǸǴ ǶǫǪǴǨǮǸǫ Ƿǫ ǴǶǮǫǳǸǮǶǦǳǮ ǳǦǪǴǱǹ, ǰǦǰǴ ǶǫǭǹǱǸǦǸ ǳǦ ǮǳǸǫǳǭǮǨǫǳ ǰǱǦǷǮǽǫǳ ǷǮǷǸǫǲ ǳǦ 
ǴǪǩǱǫǪǹǨǦȏǫ, Ƿǫ ȍǦǨǹǨǦǦǸ ǮǳǸǫǳǭǮǨǳǮ ǵǶǴǼǫǷǮ ǳǦ ǫǶǴǭǮȍǦ ǳǦ ǵǴǽǨǦǸǦ Ǯ ǮǷǼǶǵǹǨǦȏǫ ǳǦ SOM, ǾǸǴ ǪǴǨǫǪǹǨǦ ǪǴ ǮǳǸǫǳǭǮǨǳǮ ǫǲǮǷǮǮ ǳǦ ȍǦǩǱǫǶǴǪ 
ǨǴ ǵǴǽǨǦǸǦ. ǋǪǳǴǷǸǦǨǳǦǸǦ ǵǶǴǲǫǳǦ ǳǦ ǷǮǷǸǫǲǴǸ ǳǦ ǴǪǩǱǫǪǹǨǦȏǫ ǷǴ ǨǴǷǵǴǷǸǦǨǹǨǦȏǫ ǳǦ ǵǴǨǫȑǫǩǴǪǮǾǳǦ ǸǶǫǨǦ ǲǴǬǫ ǭǳǦǽǮǸǫǱǳǴ ǪǦ ǩǴ ǹǧǱǦǬǮ 
ǵǶǴǼǫǷǴǸ ǳǦ ǩǹǧǫȏǫ ǳǦ SOM Ǯ ǫǲǮǷǮǮǸǫ ǳǦ ȍǦǩǱǫǶǴǪ ǨǴ ǵǴǽǨǦǸǦ. ǒǫǶǰǦǸǦ ǫ ǱǫǷǳǴ ǪǦ Ƿǫ ǷǵǶǴǨǫǪǫ ǷǴ ǳǮǷǰǦ ǵǴǽǫǸǳǦ ǼǫǳǦ. 

 

 
ǈǶǫǲǫǳǷǰǦ ǶǦǲǰǦ     ǘǮǵ     ǗǫǰǸǴǶ     ǉǦǷǴǨǮ     ǔǵǷǫǩ 

2030 ð 2050 ǩǴǪǮǳǦ ǔǧǶǦǭǴǨǫǳ, ǘǫǻǳǮǽǰǮ AFOLU-ǍǫǲȍǮǾǸǫ CO2 ǓǦǼǮǴǳǦǱǫǳ 

 
 

 

 

ǖǫǱǫǨǦǳǸǳǮ ǵǱǦǳǷǰǮ ǪǴǰǹǲǫǳǸǮ, 
ǭǦǰǴǳǷǰǮ Ǯ ǶǫǩǹǱǦǸǴǶǳǮ ǦǰǸǮ 

ǍǦǰǴǳ ǭǦ ǭǫǲȍǴǪǫǱǷǰǴ ǭǫǲȍǮǾǸǫ 
ǍǦǰǴǳ ǭǦ ǨǴǪǮ 
ǕǶǦǨǮǱǳǮǰ ǭǦ GAP 
ǕǶǦǨǮǱǳǮǰ ǭǦ ǨǰǶǷǸǫǳǦ ǹǷǴǩǱǦǷǫǳǴǷǸ ǭǦ ǲǮǳǮǲǦǱǳǮǸǫ ǧǦǶǦȏǦ ǳǦ GAP Ǯ ǭǦǾǸǮǸǦ ǳǦ ǬǮǨǴǸǳǦǸǦ 
ǷǶǫǪǮǳǦ 

 

 
ǒǫǸǴǪǴǱǴǩǮȍǦ [ǭǦ ǵǶǴǼǫǳǰǦ ǳǦ 
ǫǲǮǷǮǮǸǫ] 

ǖǫǩǶǫǷǮǨǫǳ ǲǴǪǫǱ, ǲǫǸǴǪǴǱǴǩǮȍǦ ǳǦ ǒǕǐǕ 

 
 

 

 

 
ǕǶǫǸǵǴǷǸǦǨǰǮ 

ǓǦǲǦǱǹǨǦȏǫ ǳǦ ǵǶǴǼǫǷǮǸǫ ǳǦ ǫǶǴǭǮȍǦ ǳǦ ǵǴǽǨǦǸǦ ǳǦ ǩǴǶǳǮǴǸ ǷǱǴȍ ǳǦ ǵǴǽǨǦǸǦ Ǯ ǩǹǧǫȏǫ ǳǦ SOM 
ǰǴǩǦ ǰǱǦǷǮǽǳǮǴǸ ǸǮǵ ǳǦ ǰǹǱǸǹǶǫǳ ǷǮǷǸǫǲ ǷǴ ǪǱǦǧǴǰǴ ǴǶǦȏǫ Ƿǫ ǭǦǲǫǳǹǨǦ ǷǴ ǵǴǨǫȑǫǩǴǪǮǾǳǦ 
ǸǶǫǨǦ Ǯ ǷǮǷǸǫǲ ǧǫǭ ǴǧǶǦǧǴǸǰǦ. 
ǍǩǴǱǫǲǹǨǦȏǫ ǳǦ ǵǴǽǨǫǳǮǴǸ ȍǦǩǱǫǶǴǪ ǷǴ ǦǰǹǲǹǱǦǼǮȍǦ ǳǦ SOM ǨǴ ǩǴǶǳǮǴǸ ǷǱǴȍ ǳǦ ǵǴǽǨǦǸǦ 
ǵǴǶǦǪǮ ǲǹǱǽǮǶǦȏǫ ǳǦ ǵǴǲǫǷǸǫǳǦǸǦ ǧǮǴǲǦǷǦ Ǯ ǦǰǹǲǹǱǦǼǮȍǦ ǳǦ ǧǮǴǲǦǸǫǶǮȍǦǱ ǨǴ ǰǴǶǫǳǷǰǦǸǦ 
ǭǴǳǦ ǳǦ ǵǴǨǫȑǫǩǴǪǮǾǳǦǸǦ ǸǶǫǨǦ. 

 
 
 
 
 

 

ǗǸǦǸǹǷ ǳǦ ǮǲǵǱǫǲǫǳǸǦǼǮȍǦ [ǮǪǫȍǦ, 
ǺǦǭǦ ǳǦ ǵǱǦǳǮǶǦȏǫ, ǨǴ ǺǦǭǦ ǳǦ 
ǮǲǵǱǫǲǫǳǸǦǼǮȍǦ] 

 
ǕǴǪ ǮǲǵǱǫǲǫǳǸǦǼǮȍǦ 

 
ǕǶǫǭǫǲǫǳǮ ǽǫǰǴǶǮ 

ǕǴǨǫȑǫǩǴǪǮǾǳǦ ǸǶǫǨǦ ǨǴ ǱǴǭȍǦ Ǯ ǴǨǴǾǳǮ ǳǦǷǦǪǮ ǰǦǰǴ ǵǴǰǶǮǨǳǦ ǰǹǱǸǹǶǦ ǸǫǷǸǮǶǦǳǦ ǨǴ ǵǶǦǰǷǦ 
ǨǴ ǪǨǦ ǶǫǩǮǴǳǦ, 
ǕǴǨǫȑǫǩǴǪǮǾǳǦ ǸǶǫǨǦ ǨǴ ǱǴǭȍǦ Ǯ ǴǨǴǾǳǮ ǳǦǷǦǪǮ ǰǦǰǴ ǦǩǶǴǫǰǴǱǴǾǰǦ ǲǫǶǰǦ ǵǶǴǲǴǨǮǶǦǳǦ ǲǫȈǹ 
ǭǫǲȍǴǪǫǱǼǮǸǫ ǨǴ ǶǦǲǰǮǸǫ ǳǦ ǳǫǰǴǱǰǹ ǳǦǼǮǴǳǦǱǳǮ Ǯ ǲǫȈǹǳǦǶǴǪǳǮ ǵǶǴǫǰǸǮ 

 
 
ǕǶǫǪǨǮǪǫǳǮ ǽǫǰǴǶǮ 

ǊǦ Ƿǫ ǵǶǫǪǨǮǪǦǸ ǵǴǰǶǮǨǳǮ ǰǹǱǸǹǶǮ ǨǴ ǵǴǨǫȑǫǩǴǪǮǾǳǮ ǳǦǷǦǪǮ (ǱǴǭȍǦ Ǯ ǴǨǴǾǳǮ ǳǦǷǦǪǮ) ǰǦǰǴ 
ǦǩǶǴǫǰǴǱǴǾǰǦ ǲǫǶǰǦ ǨǴ ǷǸǶǦǸǫǾǰǮ ǪǴǰǹǲǫǳǸǮ, 
ǊǦ Ƿǫ ǵǶǴǲǴǨǮǶǦǦǸ ǫǺǫǰǸǮǸǫ ǴǪ ǵǴǰǶǮǨǳǮǸǫ ǰǹǱǸǹǶǮ ǰǦȍ ǱǴǭǦǶǮǸǫ Ǯ ǴǨǴǾǸǦǶǮǸǫ, 
ǎǳǷǸǮǸǹǼǮǴǳǦǱǳǦ ǵǴǪǪǶǾǰǦ ǳǦ ǵǶǮǲǦǶǳǮǸǫ ǵǶǴǮǭǨǴǪǮǸǫǱǮ ǷǴ ǷǹǧǨǫǳǼǮǴǳǮǶǦȏǫ ǳǦ ǵǶǴǼǫǷǴǸ 
ǳǦ ǷǵǶǴǨǫǪǹǨǦȏǫ ǳǦ ǲǫǶǰǦǸǦ 

 
 
 
 

 

 

 

 
ǎǳǪǮǰǦǸǴǶǮ 

ǈǶǫǪǳǴǷǸ ǳǦ 
ǮǳǪǮǰǦǸǴǶǴǸ 
ǨǴ ǵǴǷǱǫǪǳǦǸǦ 
ǮǭǨǫǾǸǦȍǳǦ ǩǴǪǮǳǦ 

 
ǎǳǪǮǰǦǸǮǨǳǦ ǸǶǦǫǰǸǴǶǮȍǦ 

 
ǜǫǱǳǦ ǨǶǫǪǳǴǷǸ ǳǦ 
ǮǳǪǮǰǦǸǴǶǴǸ 

2018 ǩǴǪǮǳǦ 2020 ǩǴǪǮǳǦ 2025 ǩǴǪǮǳǦ 2030 ǩǴǪǮǳǦ 

 
 
ǓǦǵǶǫǪǴǰ 

ǕǴǨǶǾǮǳǦ ǷǴ 
ǱǴǭȍǦ Ǯ ǴǨǴǾǳǮ 
ǳǦǷǦǪǮ ǵǴǪ 
ǵǴǨǫȑǫǩǴǪǮǾǳǦ 
ǸǶǫǨǦ (ǻǦ) 

 

ǓǦǲǦǱǹǨǦȏǫ ǳǦ ǫǲǮǷǮǮǸǫ 
(Gg CO2-eq) 

2030 ǩǴǪǮǳǦ 2040 ǩǴǪǮǳǦ 2050 ǩǴǪǮǳǦ 

8.9 12.6  

 

 

 
ǚǮǳǦǳǷǮǮ 

ǇǹȓǫǸ 1 ǲǮǱǮǴǳ ǫǨǶǦ 

ǎǭǨǴǶ ǳǦ 
ǺǮǳǦǳǷǮǮ 

ǕǶǮǨǦǸǫǳ ǷǫǰǸǴǶ, ǎǕǆǖǊ ǵǶǴǩǶǦǲǦ 

 

 ǗǹǧȍǫǰǸ ǾǸǴ ǨǶǾǮ ǮǲǵǱǫǲǫǳǸǦǼǮȍǦ ǒǮǳǮǷǸǫǶǷǸǨǴ ǭǦ ǭǫǲȍǴǪǫǱǷǸǨǴ ǾǹǲǦǶǷǸǨǴ Ǯ ǨǴǪǴǷǸǴǵǦǳǷǸǨǴ 

 

 ǓǦǪǱǫǬǫǳ ǷǹǧȍǫǰǸ ǒǮǳǮǷǸǫǶǷǸǨǴ ǭǦ ǭǫǲȍǴǪǫǱǷǸǨǴ ǾǹǲǦǶǷǸǨǴ Ǯ ǨǴǪǴǷǸǴǵǦǳǷǸǨǴ 



ǓǆǜǎǔǓǆǑǋǓ ǕǑǆǓ Ǎǆ 
ǐǑǎǒǆǘǗǐǎ ǕǖǔǒǋǓǎ 

126 

 

 

 

ʇʀʄ 43 ʋʧʦʪʨʝʙʘ ʥʘ ʙʠʦ-ʿʘʛʣʝʥ ʢʘʢʦ ʿʘʛʣʝʨʦʜʝʥ ʤʠʿʘʣʥʠʢ ʥʘ ʟʝʤʿʦʜʝʣʩʢʦ ʟʝʤʿʠʰʪʝ 
 

ʇʀʄ 43 ʋʧʦʪʨʝʙʘ ʥʘ ʙʠʦ-ʿʘʛʣʝʥ ʢʘʢʦ ʿʘʛʣʝʨʦʜʝʥ ʤʠʿʘʣʥʠʢ ʥʘ ʟʝʤʿʦʜʝʣʩʢʦ ʟʝʤʿʠʰʪʝ 

ɻʣʘʚʥʘ ʮʝʣ: ƿǦǩǱǫǶǴǪǫǳ ǲǮȍǦǱǳǮǰ ǷǴ ǸǫǻǳǴǱǴǩǮȍǦ ǭǦ ǳǫǩǦǸǮǨǳǮ ǫǲǮǷǮǮ 
ʆʧʠʩ: ǍǫǲȍǴǪǫǱǷǰǮǸǫ ǵǴǽǨǮ ǨǴ ǭǫǲȍǦǨǦ Ƿǫ ǰǦǶǦǰǸǫǶǮǭǮǶǦǦǸ ǰǦǰǴ ǵǴǽǨǮ ǷǴ ǶǫǱǦǸǮǨǳǴ ǳǮǷǰǦ ǷǴǪǶǬǮǳǦ ǳǦ ȍǦǩǱǫǶǴǪ Ǯ ǷǴ ǵǶǴǷǫǽǳǦ ǪǴ ǳǮǷǰǦ 
ǵǱǴǪǳǴǷǸ. ǕǶǮǲǫǳǦǸǦ ǳǦ ǧǮǴ-ȍǦǩǱǫǳ ǲǴǬǫ ǪǦ ǩǴ ǵǴǪǴǧǶǮ ǰǦǵǦǼǮǸǫǸǴǸ ǭǦ ǭǦǪǶǬǹǨǦȏǫ ǳǦ ǨǴǪǦǸǦ ǨǴ ǵǴǽǨǦǸǦ, ǷǰǱǦǪǮǶǦȏǫ ǳǦ ǻǶǦǳǱǮǨǮ ǲǦǸǫǶǮǮ ǨǴ 
ǵǴǽǨǦǸǦ Ǯ ǪǦ ǩǴ ǭǩǴǱǫǲǮ ǵǶǮǳǴǷǴǸ. ǇǮǴ-ȍǦǩǱǫǳ ǲǴǬǫ ǪǦ ǭǦǪǶǬǮ ǪǹǶǮ 3 ǵǦǸǮ ǵǴǨǫȑǫ CO2 ǨǴ ǷǵǴǶǫǪǧǦ ǷǴ ǳǫǩǴǨǦǸǦ ǸǫǬǮǳǦ, ǵǴǶǦǪǮ ǳǫǩǴǨǦǸǦ ǨǮǷǴǰǦ 
ǰǴǳǼǫǳǸǶǦǼǮȍǦ ǳǦ ȍǦǩǱǫǶǴǪ. ǇǮǴ-ȍǦǩǱǫǳ ǧǫǾǫ ǨǰǱǹǽǫǳ ǭǦ ǵǶǨ ǵǦǸ ǰǦǰǴ ǨǫǸǹǨǦǽǰǦ ǸǫǻǳǴǱǴǩǮȍǦ ǭǦ ǳǫǩǦǸǮǨǳǮ ǫǲǮǷǮǮ ǨǴ ǳǴǨǮǴǸ ǷǵǫǼǮȍǦǱǫǳ ǮǭǨǫǾǸǦȍ 
ǳǦ ǒǕǐǕ ăǗǵǫǼǮȍǦǱǫǳ ǮǭǨǫǾǸǦȍ ǳǦ ǒǕǐǕ ǭǦ ǨǱǮȍǦǳǮȍǦǸǦ ǳǦ ǩǱǴǧǦǱǳǴǸǴ ǭǦǸǴǵǱǹǨǦȏǫ ǴǪ 1,5°C ǳǦǪ ǵǶǫǪǮǳǪǹǷǸǶǮǷǰǮǸǫ ǳǮǨǴǦ Ǯ ǵǴǨǶǭǦǳǮǸǫ 
ǩǱǴǧǦǱǳǮ ǵǦǸǫǰǮ ǭǦ ǫǲǮǷǮȍǦ ǳǦ ǷǸǦǰǱǫǳǮǽǰǮ ǩǦǷǴǨǮ, ǨǴ ǰǴǳǸǫǰǷǸ ǭǦ ǭǦȍǦǰǳǹǨǦȏǫ ǳǦ ǩǱǴǧǦǱǳǮǴǸ ǴǪǩǴǨǴǶ ǳǦ ǭǦǰǦǳǦǸǦ ǴǪ ǰǱǮǲǦǸǷǰǮǸǫ ǵǶǴǲǫǳǮ, 
ǴǪǶǬǱǮǨǮǴǸ ǶǦǭǨǴȍ Ǯ ǳǦǵǴǶǮǸǫ ǭǦ ǮǷǰǴǶǫǳǹǨǦȏǫ ǳǦ ǷǮǶǴǲǦǾǸǮȍǦǸǦò ǴǧȍǦǨǫǳǦ ǨǴ 2018 ǩǴǪǮǳǦ. ǕǶǴǼǫǷǴǸ ǳǦ ǵǶǮǲǫǳǦ ǳǦ ǧǮǴ-ȍǦǩǱǫǳ ǸǶǫǧǦ ǪǦ 
ǵǴǲǮǳǫ ǳǮǭ ǳǫǰǴǱǰǹ ǽǫǰǴǶǮ: i) ǮǷǸǶǦǬǹǨǦȏǫ, ii)  ǶǦǭǨǴȍ ǳǦ ǷǴǴǪǨǫǸǳǦ ǸǫǻǳǴǱǴǩǮȍǦ ǭǦ ǶǦǭǱǮǽǳǮ ǰǴǲǧǮǳǦǼǮǮ ǵǴǽǨǦ/ǵǴǷǫǨǮ iii) ǫǰǷǵǫǶǮǲǫǳǸǦǱǳǮ/ 
ǪǫǲǴǳǷǸǶǦǸǮǨǳǮ ǱǴǰǦǼǮǮ iv)  ǮǭǶǦǧǴǸǰǦ ǳǦ ǲǫǶǰǦǸǦ ǭǦ ǵǴǪǪǶǾǰǦ ǴǪ ǳǦǼǮǴǳǦǱǳǮǸǫ ǵǶǴǩǶǦǲǮ ǭǦ ǵǴǪǪǶǾǰǦ ǳǦ ǭǫǲȍǴǪǫǱǷǸǨǴǸǴ v) ǹǳǦǵǶǫǪǹǨǦȏǫ ǳǦ 
ǲǫǶǰǦǸǦ. ǔǨǦ ǫ ǳǴǨǦ ǲǫǶǰǦ, ǵǴǸǶǫǧǳǴ ǫ ǮǷǸǶǦǬǹǨǦȏǫ, ǭǦǸǴǦ ǨǴ ǵǫǶǮǴǪǴǸ 2017 ð 2040 ǩǴǪǮǳǦ ǵǶǫǪǨǮǪǹǨǦǲǫ ǷǦǲǴ 15 ǩǴǪǮǳǮ ǦǰǸǮǨǳǴ ǰǴǶǮǷǸǫȏǫ ǳǦ 
ǲǫǶǰǦǸǦ. 

 

 

ǈǶǫǲǫǳǷǰǦ ǶǦǲǰǦ 

 

 ǘǮǵ 
 

 

 ǗǫǰǸǴǶ 
 

 

 ǉǦǷǴǨǮ 
 

 

 ǔǵǷǫǩ 

2030 ð 2050 ǩǴǪǮǳǦ 
ǎǷǸǶǦǬǹǨǦǽǰǮ, ǴǧǶǦǭǴǨǫǳ, 
ǸǫǻǳǮǽǰǮ 

AFOLU-ǍǫǲȍǮǾǸǫ/ 
ǍǫǲȍǴǪǫǱǷǸǨǴ 

CO2 ǓǦǼǮǴǳǦǱǫǳ 

 

 
ǖǫǱǫǨǦǳǸǳǮ ǵǱǦǳǷǰǮ ǪǴǰǹǲǫǳǸǮ, 
ǭǦǰǴǳǷǰǮ Ǯ ǶǫǩǹǱǦǸǴǶǳǮ ǦǰǸǮ 

ǇǮǴ-ȍǦǩǱǫǳ ǩǴ ǳǫǲǦ ǨǴ ǳǮǸǹ ǫǪǫǳ ǷǸǶǦǸǫǾǰǮ ǪǴǰǹǲǫǳǸ ǨǴ ǭǫǲȍǦǨǦ 

 

 ǒǫǸǴǪǴǱǴǩǮȍǦ 
 

ǖǫǩǶǫǷǮǨǫǳ ǲǴǪǫǱ, ǲǫǸǴǪǴǱǴǩǮȍǦ ǳǦ ǒǕǐǕ 

 
 

 

 

 
 
 

ǕǶǫǸǵǴǷǸǦǨǰǮ 

 ǕǶǴǽǮǷǸǹǨǦȏǫ ǳǦ ǰǴǱǮǽǮǳǦǸǦ ǴǪ 330,3 Gg - eq CO2-eq Ǯ ǴǸǷǸǶǦǳǹǨǦȏǫ ǳǦ ǸǦǦ ǰǴǱǮǽǮǳǦ ǴǪ 
ǦǸǲǴǷǺǫǶǦǸǦ 
ǍǩǴǱǫǲǹǨǦȏǫ ǳǦ ǷǴǪǶǬǮǳǦǸǦ ǳǦ ȍǦǩǱǫǶǴǪ ǨǴ ǵǴǽǨǦǸǦ ǷǴ ǪǴǪǦǨǦȏǫ ǳǦ ǧǮǴ-ȍǦǩǱǫǳ ǰǦǰǴ 
ǵǴǷǸǴȍǦǳ ǮǭǨǴǶ ǳǦ ȍǦǩǱǫǶǴǪ. ǕǴǩǴǱǫǲǮǴǸ ǪǫǱ ǴǪ ǧǮǴ-ȍǦǩǱǫǳǴǸ ȑǫ ǴǷǸǦǳǫ ǨǴ ǩǴǶǳǮǴǸ ǷǱǴȍ ǳǦ 
ǵǴǽǨǦǸǦ ǵǴǶǦǪǮ ǪǴǷǸǦǵǳǦǸǦ ǸǫǻǳǴǱǴǩǮȍǦ ǭǦ ǵǶǮǲǫǳǦ ǨǴ ǰǴȍǦ ǫ Ƿǫ ǨǩǶǦǪǹǨǦ ǧǮǴ-ȍǦǩǱǫǳǴǸ ǷǴ 
ǵǱǹǩ ǳǦ ǪǱǦǧǴǽǮǳǦǸǦ ǳǦ ǴǶǦȏǫ. 
ǕǴǭǮǸǮǨǳǮ ǫǺǫǰǸǮ ǨǶǭ ǵǱǴǪǳǴǷǸǦ ǳǦ ǵǴǽǨǦǸǦ Ǯ ǭǪǶǦǨȍǫǸǴ ǳǦ ǵǴǽǨǦǸǦ 
ǑǴǰǦǱǳǴ ǵǶǴǮǭǨǴǪǷǸǨǴ ǳǦ ǧǮǴ-ȍǦǩǱǫǳ ǷǴ ǰǴǶǮǷǸǫȏǫ ǳǦ ǶǫǭǮǪǹǦǱǳǦ ǧǮǴǲǦǷǦ ǰǴȍǦ ǴǧǮǽǳǴ Ƿǫ 
ǷǴǩǴǶǹǨǦ ǳǦ ǴǸǨǴǶǫǳ ǴǩǦǳ. 

 
 
 
 

 

ǗǸǦǸǹǷ ǳǦ ǮǲǵǱǫǲǫǳǸǦǼǮȍǦ ǎǪǫȍǦ 

ǕǶǫǭǫǲǫǳǮ ǽǫǰǴǶǮ ǓǫǲǦ 

 
 

 
ǕǶǫǪǨǮǪǫǳǮ ǽǫǰǴǶǮ 

ǊǦ Ƿǫ ǷǵǶǴǨǫǪǦǸ ǫǰǷǵǫǶǮǲǫǳǸǦǱǳǮ ǮǷǸǶǦǬǹǨǦȏǦ Ǯ ǪǦ Ƿǫ ǴǪǶǫǪǦǸ ǴǵǸǮǲǦǱǳǮǸǫ ǷǸǦǵǰǮ ǳǦ 
ǵǶǮǲǫǳǦ ǳǦ ǧǮǴ-ȍǦǩǱǫǳ ǭǦ ǶǦǭǱǮǽǳǮ ǰǴǲǧǮǳǦǼǮǮ ǵǴǽǨǦ/ǰǹǱǸǹǶǮ 
ǊǦ Ƿǫ ǵǶǫǪǨǮǪǮ ǵǶǮǲǫǳǦ ǳǦ ǧǮǴ-ȍǦǩǱǫǳ ǳǦ ǴǧǶǦǧǴǸǱǮǨǴ ǭǫǲȍǮǾǸǫ ǰǦǰǴ ǦǩǶǴǫǰǴǱǴǾǰǦ ǲǫǶǰǦ 
ǨǴ ǷǸǶǦǸǫǾǰǮ ǪǴǰǹǲǫǳǸǮ, 
ǊǦ Ƿǫ ǵǶǴǲǴǨǮǶǦǦǸ ǫǺǫǰǸǮǸǫ ǳǦ ǧǮǴ-ȍǦǩǱǫǳǴǸ ǨǶǭ ǭǪǶǦǨȍǫǸǴ ǳǦ ǵǴǽǨǦǸǦ, ǵǶǮǳǴǷǴǸ Ǯ 
ǬǮǨǴǸǳǦǸǦ ǷǶǫǪǮǳǦ, 
ǎǳǷǸǮǸǹǼǮǴǳǦǱǳǦ ǵǴǪǪǶǾǰǦ ǳǦ ǵǶǮǲǦǶǳǮǸǫ ǵǶǴǮǭǨǴǪǮǸǫǱǮ ǷǴ ǷǹǧǨǫǳǼǮǴǳǮǶǦȏǫ ǳǦ 
ǵǶǴǼǫǷǴǸ ǳǦ ǷǵǶǴǨǫǪǹǨǦȏǫ ǳǦ ǲǫǶǰǦǸǦ 

 
 

ǎǳǪǮǰǦǸǴǶǮ 

ǈǶǫǪǳǴǷǸ ǳǦ 
ǮǳǪǮǰǦǸǴǶǴǸ 
ǨǴ ǵǴǷǱǫǪǳǦǸǦ 
ǮǭǨǫǾǸǦȍǳǦ 
ǩǴǪǮǳǦ 

 
 
ǎǳǪǮǰǦǸǮǨǳǦ ǸǶǦǫǰǸǴǶǮȍǦ 

 

ǜǫǱǳǦ ǨǶǫǪǳǴǷǸ ǳǦ 
ǮǳǪǮǰǦǸǴǶǴǸ 

2018 ǩǴǪǮǳǦ 2020 ǩǴǪǮǳǦ 2025 ǩǴǪǮǳǦ 2030 ǩǴǪǮǳǦ 

 

 

 

 
ǓǦǵǶǫǪǴǰ 

ǕǴǨǶǾǮǳǦ ǷǴ ǱǴǭȍǦ 
Ǯ ǴǨǴǾǳǮ ǳǦǷǦǪǮ 
ǵǴǪ ǵǴǨǫȑǫǩǴǪǮǾǳǦ 
ǸǶǫǨǦ (ǻǦ) 

 

ǓǦǲǦǱǹǨǦȏǫ ǳǦ ǫǲǮǷǮǮǸǫ 
(Gg CO2-eq) 

2030 ǩǴǪǮǳǦ 2040 ǩǴǪǮǳǦ 2050 ǩǴǪǮǳǦ 

110 330.3  

 

 

 ǇǹȓǫǸ 30 ǲǮǱǮǴǳǮ ǫǨǶǦ 

ǚǮǳǦǳǷǮǮ ǎǭǨǴǶ ǳǦ 
ǺǮǳǦǳǷǮǮ 

ǕǶǮǨǦǸǫǳ ǷǫǰǸǴǶ, ǎǕǆǖǊ ǵǶǴǩǶǦǲǦ 

 

 ǗǹǧȍǫǰǸ ǾǸǴ ǨǶǾǮ ǮǲǵǱǫǲǫǳǸǦǼǮȍǦ ǒǮǳǮǷǸǫǶǷǸǨǴ ǭǦ ǭǫǲȍǴǪǫǱǷǸǨǴ ǾǹǲǦǶǷǸǨǴ Ǯ ǨǴǪǴǷǸǴǵǦǳǷǸǨǴ 

 

 ǓǦǪǱǫǬǫǳ ǷǹǧȍǫǰǸ 
 

ǒǮǳǮǷǸǫǶǷǸǨǴ ǭǦ ǭǫǲȍǴǪǫǱǷǸǨǴ ǾǹǲǦǶǷǸǨǴ Ǯ ǨǴǪǴǷǸǴǵǦǳǷǸǨǴ 



ǓǆǜǎǔǓǆǑǋǓ ǕǑǆǓ Ǎǆ 
ǐǑǎǒǆǘǗǐǎ ǕǖǔǒǋǓǎ 

127 

 

 

 

ʇʀʄ 44 ʌʦʪʦʚʦʣʪʘʠʯʥʦ ʥʘʚʦʜʥʫʚʘˁʝ 
 

ʇʀʄ 44 ʌʦʪʦʚʦʣʪʘʠʯʥʦ ʥʘʚʦʜʥʫʚʘˁʝ 

ɻʣʘʚʥʘ ʮʝʣ: ǙǧǱǦǬǹǨǦȏǫ ǷǴ ǭǦǲǫǳǦ ǳǦ ǳǫǴǧǳǴǨǱǮǨǮǸǫ ǮǭǨǴǶǮ ǳǦ ǫǳǫǶǩǮȍǦ ǭǦ ǵǹǲǵǦȏǫ ǨǴǪǦ ǷǴ ǴǧǳǴǨǱǮǨǮ, ǷǴ ǾǸǴ Ƿǫ ǳǦǲǦǱǹǨǦ ǫǲǮǷǮȍǦǸǦ ǳǦ CO2 
ʆʧʠʩ: ǎǳǷǸǦǱǦǼǮȍǦ ǳǦ ǺǴǸǴǨǴǱǸǦǮǽǫǳ ǷǮǷǸǫǲ ǭǦ ǳǦǨǴǪǳǹǨǦȏǫ ǷǴ ǮǳǷǸǦǱǮǶǦǳǦ ǲǴȑǳǴǷǸ ǴǪ 2,4 kW, ǷǵǴǷǴǧǫǳ ǪǦ ǳǦǵǴȍǹǨǦ 1,1 kW 3 ǺǦǭǳǦ 
ǵǹǲǵǦ. ǊǨǦǸǦ ǷǱǹǽǦǮ Ƿǫ ǷǲǫǸǦǦǸ ǰǦǰǴ ǵǶǦǰǸǮǰǦ ǭǦ ǹǧǱǦǬǹǨǦȏǫ, ǭǦǲǫǳǦ ǳǦ ǧǫǳǭǮǳǷǰǦǸǦ ǵǹǲǵǦ ǷǴ ǵǴǸǶǴǾǹǨǦǽǰǦ ǴǪ 0,3l  ǧǫǳǭǮǳ ǳǦ ǽǦǷ (ǫǪǳǦ 
ǴǪ ǳǦȍǵǴǵǹǱǦǶǳǮǸǫ ǵǹǲǵǮ ǨǴ ǭǫǲȍǦǸǦ) ǷǴ 3ǺǦǭǳǦ AC ǵǹǲǵǦ Ǯ ǪǴǪǦǨǦȏǫ ǳǦ ǺǴǸǴǨǴǱǸǦǮǽǳǦ Ǯ ǭǦǲǫǳǦ ǳǦ ǫǱǫǰǸǶǮǽǳǦ ǵǹǲǵǦ ǴǪ 1,1 kW ǷǴ 3 
ǺǦǭǳǦ AC ǵǹǲǵǦ Ǯ ǪǴǪǦǨǦȏǫ ǳǦ ǺǴǸǴǨǴǱǸǦǮǰǴǸ. ǒǫǶǰǦǸǦ ǫ ǵǴǩǴǪǳǦ ǭǦ Ǩǫȑǫ ǨǴǷǵǴǷǸǦǨǫǳǮ ǷǮǷǸǫǲǮ ǭǦ ǳǦǨǴǪǳǹǨǦȏǫ, ǳǴ Ǯ ǭǦ ǳǴǨǮ ǷǮǷǸǫǲǮ ǭǦ 
ǳǦǨǴǪǳǹǨǦȏǫ ǷǴ ǷǴǵǷǸǨǫǳ ǮǭǨǴǶ ǳǦ ǨǴǪǦ. ǒǫǶǰǦǸǦ ǫ ǰǴǲǵǦǸǮǧǮǱǳǦ ǷǴ ǎǕǆǖǊ 2 ǲǫǶǰǦǸǦ ăǕǶǴǮǭǨǴǪǷǸǨǴ ǳǦ ǫǳǫǶǩǮȍǦ ǴǪ ǴǧǳǴǨǱǮǨǮ ǮǭǨǴǶǮ ǭǦ 
ǷǦǲǴ-ǵǴǸǶǴǾǹǨǦǽǰǦ, ǵǶǫǰǹ ǵǶǫǶǦǧǴǸǰǦ ǳǦ ǶǦǷǸǮǸǫǱǳǮ Ǯ ǬǮǨǴǸǮǳǷǰǮ ǵǶǴǮǭǨǴǪǮ ǴǪ ǵǶǮǲǦǶǳǦ Ǯ ǷǫǰǹǳǪǦǶǳǦ ǧǮǴǲǦǷǦ (ǴǷǨǫǳ ǧǮǴǲǦǷǦ ǴǪ ǶǮǧǳǮ 
ǵǶǴǮǭǨǴǪǮ) ǭǦ ǵǶǴǮǭǨǴǪǷǸǨǴ ǳǦ ǧǮǴǩǦǷ Ǯ/ǮǱǮ ǧǮǴǩǴǶǮǨǦ, ǹǵǴǸǶǫǧǦ ǳǦ ǷǴǳǽǫǨǦ ǫǳǫǶǩǮȍǦ, ǨǫǸǫǶǳǮǼǮ, ǩǫǴǸǫǶǲǦǱǳǦ ǫǳǫǶǩǮȍǦ ǮǸǳ ò. 

 

 

ǈǶǫǲǫǳǷǰǦ ǶǦǲǰǦ 

 

 ǘǮǵ 
 

 

 ǗǫǰǸǴǶ 

 

 ǉǦǷǴǨǮ 
 

 

 ǔǵǷǫǩ 

2030 ð 2050 ǩǴǪǮǳǦ 
ǎǷǸǶǦǬǹǨǦǽǰǮ, ǴǧǶǦǭǴǨǫǳ, 
ǸǫǻǳǮǽǰǮ 

AFOLU-ǍǫǲȍǮǾǸǫ/ 
ǍǫǲȍǴǪǫǱǷǸǨǴ 

CO2 ǓǦǼǮǴǳǦǱǫǳ 

 

 
ǖǫǱǫǨǦǳǸǳǮ ǵǱǦǳǷǰǮ ǪǴǰǹǲǫǳǸǮ, 
ǭǦǰǴǳǷǰǮ Ǯ ǶǫǩǹǱǦǸǴǶǳǮ ǦǰǸǮ 

ǍǦǰǴǳ ǭǦ ǭǫǲȍǴǪǫǱǷǸǨǴ Ǯ ǶǹǶǦǱǫǳ ǶǦǭǨǴȍ 
ǓǦǼǮǴǳǦǱǳǦ ǷǸǶǦǸǫǩǮȍǦ ǭǦ ǭǫǲȍǴǪǫǱǷǸǨǴ Ǯ ǶǹǶǦǱǫǳ ǶǦǭǨǴȍ 
ǎǕǆǖǊ2 

 

 
ǒǫǸǴǪǴǱǴǩǮȍǦ [ǭǦ ǵǶǴǼǫǳǰǦ ǳǦ 
ǫǲǮǷǮǮǸǫ] 

ǖǫǩǶǫǷǮǨǫǳ ǲǴǪǫǱ, ǲǫǸǴǪǴǱǴǩǮȍǦ ǳǦ ǒǕǐǕ 

 

 ǕǶǫǸǵǴǷǸǦǨǰǮ 
 ǔǰǴǱǹ 1000 ǮǳǷǸǦǱǦǼǮǮ ǩǴǪǮǾǳǴ ǨǴ ǵǫǶǮǴǪ ǴǪ 20 ǩǴǪǮǳǮ, ǪǴǷǸǮǩǳǹǨǦȍȑǮ ǴǰǴǱǹ 20 000 ha 

ǳǦǨǴǪǳǹǨǦǳǮ ǷǴ ǺǴǸǴǨǴǱǸǦǮǼǮ ǰǦǰǴ ǮǭǨǴǶ ǳǦ ǫǳǫǶǩǮȍǦ. 

 
 
 
 

 

ǗǸǦǸǹǷ ǳǦ ǮǲǵǱǫǲǫǳǸǦǼǮȍǦ [ǮǪǫȍǦ, 
ǺǦǭǦ ǳǦ ǵǱǦǳǮǶǦȏǫ, ǨǴ ǺǦǭǦ ǳǦ 
ǮǲǵǱǫǲǫǳǸǦǼǮȍǦ] 

 
ǚǦǭǦ ǳǦ ǵǱǦǳǮǶǦȏǫ 

 
ǕǶǫǭǫǲǫǳǮ ǽǫǰǴǶǮ 

ǕǴǷǸǴǮ ǲǴǬǳǴǷǸ ǭǦ ǪǴǧǮǨǦȏǫ ǵǴǪǪǶǾǰǦ ǴǪ ǎǕǆǖǊ2 ǺǴǳǪǴǨǮǸǫ. ǒǫǶǰǦǸǦ ǴǧǫǭǧǫǪǹǨǦ ǪǴ 65% 
ǰǴǺǮǳǦǳǷǮǶǦȏǫ Ǯ ǵǶǴǲǴǨǮǶǦȏǫ ǳǦ ǺǴǸǴǨǴǱǸǦǮǽǳǴǸǴ ǳǦǨǴǪǳǹǨǦȏǫ ǪǴǰǴǱǰǹ ǶǦǲǰǦǸǦ ǳǦ ǴǨǦǦ 
ǲǫǶǰǦ ǫ ǮǭǨǴǪǱǮǨǦ 

 
ǕǶǫǪǨǮǪǫǳǮ ǽǫǰǴǶǮ 

ǊǦ Ƿǫ ǵǶǴǲǴǨǮǶǦ ǺǴǸǴǨǴǱǸǦǮǽǳǴǸǴ ǳǦǨǴǪǳǹǨǦȏǫ ǰǦǰǴ ǲǫǶǰǦ ǭǦ ǹǧǱǦǬǹǨǦȏǫ 
ǒǫǶǰǦǸǦ ǪǦ Ƿǫ ǨǰǱǹǽǮ ǨǴ ǦǩǶǴǫǰǴǱǴǾǰǦ ǾǫǲǦ 
ǊǦ Ƿǫ ǮǷǸǶǦǬǦǸ ǲǴǬǳǴǷǸǮǸǫ ǭǦ ǪǮǨǫǶǭǮǺǮǰǦǼǮȍǦ ǳǦ ǵǶǮǻǴǪǮǸǫ ǳǦ ǺǦǶǲǮǸǫ ǵǶǫǰǹ 
ǪǮǷǸǶǮǧǹǼǮȍǦ ǳǦ ǨǮǾǴǰǴǸ ǵǶǴǮǭǨǫǪǫǳǦ ǫǱǫǰǸǶǮǽǳǦ ǫǳǫǶǩǮȍǦ ǨǴ ǲǶǫǬǦǸǦ, 

 

 
ǎǳǪǮǰǦǸǴǶǮ 

 ǈǶǫǪǳǴǷǸ ǳǦ 
ǮǳǪǮǰǦǸǴǶǴǸ 
ǨǴ ǵǴǷǱǫǪǳǦǸǦ 
ǮǭǨǫǾǸǦȍǳǦ ǩǴǪǮǳǦ 

 
ǎǳǪǮǰǦǸǮǨǳǦ ǸǶǦǫǰǸǴǶǮȍǦ 

 
ǜǫǱǳǦ ǨǶǫǪǳǴǷǸ ǳǦ 
ǮǳǪǮǰǦǸǴǶǴǸ 

2018 ǩǴǪǮǳǦ 2020 ǩǴǪǮǳǦ 2025 ǩǴǪǮǳǦ 2030 ǩǴǪǮǳǦ 

 
 

 

 
ǓǦǵǶǫǪǴǰ 

ǍǩǴǱǫǲǹǨǦȏǫ ǳǦ 
ǮǳǷǸǦǱǮǶǦǳǦǸǦ 
ǲǴȑǳǴǷǸ (MW) 

 

ǓǦǲǦǱǹǨǦȏǫ ǳǦ ǫǲǮǷǮǮǸǫ 
(Gg CO2-eq) 

2030 ǩǴǪǮǳǦ 2040 ǩǴǪǮǳǦ 2050 ǩǴǪǮǳǦ 

93.3 186.6  

 

 

 ǇǹȓǫǸ 47 ǲǮǱǮǴǳǮ ǫǨǶǦ 

ǚǮǳǦǳǷǮǮ ǎǭǨǴǶ ǳǦ 
ǺǮǳǦǳǷǮǮ 

ǕǶǮǨǦǸǫǳ ǷǫǰǸǴǶ, ǎǕǆǖǊ ǵǶǴǩǶǦǲǦ 

 

 ǗǹǧȍǫǰǸ ǾǸǴ ǨǶǾǮ ǮǲǵǱǫǲǫǳǸǦǼǮȍǦ ǒǮǳǮǷǸǫǶǷǸǨǴ ǭǦ ǭǫǲȍǴǪǫǱǷǸǨǴ ǾǹǲǦǶǷǸǨǴ Ǯ ǨǴǪǴǷǸǴǵǦǳǷǸǨǴ 

 

 ǓǦǪǱǫǬǫǳ ǷǹǧȍǫǰǸ 
 

ǒǮǳǮǷǸǫǶǷǸǨǴ ǭǦ ǫǰǴǳǴǲǮȍǦ, ǆǩǫǳǼǮȍǦ ǭǦ ǫǳǫǶǩǫǸǮǰǦ 

 
ǔǨǮǫ ǲǫǶǰǮ ǭǦ ǹǧǱǦǬǹǨǦȏǫ Ƿǫ ǴǪ ǰǶǦǸǰǴǶǴǽǫǳ ǪǴ ǷǶǫǪǳǴǶǴǽǫǳ ǰǦǶǦǰǸǫǶ Ǯ ȑǫ ǵǶǮǪǴǳǫǷǦǸ ǮǷǸǴ ǸǦǰǦ ǭǦ ǵǴǷǸǮǩǳǹǨǦȏǫ ǳǦ 

ǼǫǱǮǸǫ ǳǦ ǋǙ. ǒǫǶǰǮǸǫ ǭǦ ǵǶǫǳǦǲǫǳǦ ǳǦ ǭǫǲȍǮǾǸǫǸǴ ǲǴǬǫ ǪǦ Ƿǫ ǷǵǶǴǨǫǪǦǸ ǧǫǭ ǸǶǴǾǴǼǮ Ǯ ǭǦǸǴǦ ǸǶǫǧǦ ǪǦ ǧǮǪǦǸ ǵǶǮǴǶǮ- 

ǸǫǸ. ǐǴǳǸǹǶǳǴ ǴǪǩǱǫǪǹǨǦȏǫ ǭǳǦǽǮ ǪǫǰǦ ǷǮǸǫ ǦǩǶǴǸǫǻǳǮǽǰǮ ǴǵǫǶǦǼǮǮ ǸǶǫǧǦ ǪǦ ǧǮǪǦǸ ǵǶǫǰǹ ǳǦǰǱǴǳ Ǯ ǪǦ ǩǮ ǮǷǰǱǹǽǦǸ Ǵǧ- 

ǱǦǷǸǮǸǫ ǳǦǪ 15% ǳǦǰǱǴǳ. ǗǴ ǷǮǷǸǫǲǦǸǷǰǦ ǰǦǲǵǦȏǦ ǭǦ ǭǩǴǱǫǲǹǨǦȏǫ ǳǦ ǷǨǫǷǸǦ ǳǦ ǭǫǲȍǴǪǫǱǼǮǸǫ ǴǨǦǦ ǲǫǶǰǦ ǲǴǬǫ ǪǦ ǧǮǪǫ 

ǳǦǾǮǶǴǰǴ ǹǷǨǴǫǳǦ. ǐǴǶǮǷǸǫȍȑǮ ǪǶǬǦǨǳǴ ǭǫǲȍǮǾǸǫ, ǲǴǬǫǧǮ ǫ ǲǴǬǳǴ ǪǦ Ƿǫ ǵǴǳǹǪǦǸ ǵǴǲǦǱǮ ǵǦǶǼǫǱǮ ǵǴǪǴǧǶǴ ǭǫǲȍǮǾǸǫ 

ǨǴ ǭǦǲǫǳǦ ǭǦ ǳǦǰǱǴǳǫǸǮǸǫ ǸǫǶǫǳǮ. ǗǵǶǴǨǫǪǹǨǦȏǫǸǴ ǳǦ ǴǨǮǫ ǲǫǶǰǮ ǳǫ ǧǦǶǦ ǭǳǦǽǮǸǫǱǳǮ ǺǮǳǦǳǷǮǮ Ǯ ǨǴ ǮǷǸǴ ǨǶǫǲǫ ȑǫ 

ǶǫǭǹǱǸǮǶǦ ǷǴ ǵǴǨǫȑǫǰǶǦǸǳǮ ǪǴǵǴǱǳǮǸǫǱǳǮ ǷǴǼǮȍǦǱǳǮ Ǯ ǫǰǴǱǴǾǰǮ ǵǶǮǪǴǧǮǨǰǮ. 



ǓǆǜǎǔǓǆǑǋǓ ǕǑǆǓ Ǎǆ 
ǐǑǎǒǆǘǗǐǎ ǕǖǔǒǋǓǎ 

128 

 

 

4.2.3.3 ʇʨʝʛʣʝʜ ʥʘ ʤʝʨʢʠʪʝ ʠ ʠʥʚʝʩʪʠʮʠʩʢʠʪʝ ʧʦʪʨʝʙʠ 

 
ǈǴ ǷǼǫǳǦǶǮǴǸǴ ǭǦ ǹǧǱǦǬǹǨǦȏǫ, ǨǰǱǹǽǫǳǮ Ƿǫ 11 ǲǫǶǰǮ/ǵǴǱǮǸǮǰǮ ǴǪ ǷǫǰǸǴǶǴǸ ǭǫǲȍǴǪǫǱǷǸǨǴ, ǾǹǲǦǶǷǸǨǴ Ǯ ǪǶǹǩǦ ǳǦǲǫǳǦ 

ǳǦ ǭǫǲȍǮǾǸǫǸǴǸǴ, ǴǪ ǰǴǮ ǽǫǸǮǶǮ Ƿǫ ǴǪ ǷǸǴǽǦǶǷǸǨǴ, ǪǨǫ ǴǪ ǾǹǲǦǶǷǸǨǴǸǴ Ǯ ǵǫǸ ǴǪ ǭǫǲȍǴǪǫǱǷǸǨǴǸǴ Ǯ ǪǶǹǩǴǸǴ ǰǴǶǮǷǸǫȏǫ ǳǦ 

ǭǫǲȍǮǾǸǫǸǴ (ǘǦǧǫǱǦ 4-5).  

 
ʊʘʙʝʣʘ 4-5. ʇʨʝʛʣʝʜ ʥʘ ʤʝʨʢʠʪʝ/ʧʦʣʠʪʠʢʠʪʝ ʚʢʣʫʯʝʥʠ ʚʦ ʩʮʝʥʘʨʠʦʪʦ ʟʘ ʫʙʣʘʞʫʚʘˁʝ ʥʘ ʩʝʢʪʦʨʦʪ ɿʝʤʿʦʜʝʣʩʪʚʦ, ʰʫʤʘʨʩʪʚʦ 
ʠ ʜʨʫʛʘ ʥʘʤʝʥʘ ʥʘ ʟʝʤʿʠʰʪʝʪʦʪʦ 

 

  

 
ʇʦʣʠʪʠʢʘ/ʤʝʨʢʘ 

 
 

ʅʘʜʣʝʞʝʥ ʩʫʙʿʝʢʪ ʟʘ 
ʨʝʘʣʠʟʘʮʠʿʘ 

 
 

ɹʫ˅ʝʪ 
(ʤʠʣ. ʝʚʨʘ) 

 

 
ʀʟʚʦʨ ʥʘ ʬʠʥʘʥʩʠʠ 

ʀʥʜʠʢʘʪʠʚʥʦ ʥʘʤʘʣʫʚʘˁʝ ʥʘ 
ʝʤʠʩʠʠʪʝ 

(Gg CO2 -eq) 

2020 
ʛʦʜʠʥʘ 

2030 
ʛʦʜʠʥʘ 

2040 
ʛʦʜʠʥʘ 

 
1 

ǓǦǲǦǱǹǨǦȏǫ ǳǦ 
ǫǲǮǷǮǮǸǫ ǳǦ CH4 ǴǪ 
ǫǳǸǫǶǮǽǳǦ ǺǫǶǲǫǳǸǦǼǮȍǦ 
ǰǦȍ ǲǱǫǽǳǮǸǫ ǰǶǦǨǮ ǭǦ 3% 

· ǒǮǳǮǷǸǫǶǷǸǨǴ ǭǦ 
ǭǫǲȍǴǪǫǱǷǸǨǴ, ǾǹǲǦǶǷǸǨǴ 
Ǯ ǨǴǪǴǷǸǴǵǦǳǷǸǨǴ 

 
0.2 

 
ǕǶǮǨǦǸǫǳ ǷǫǰǸǴǶ 

 
3.2 

 
35.0 

 
63.6 

 
 

2 

ǓǦǲǦǱǹǨǦȏǫ ǳǦ 
ǫǲǮǷǮǮǸǫ ǳǦ N2O ǴǪ 
ǹǵǶǦǨǹǨǦȏǫǸǴ ǷǴ ȈǹǧǶǮǨǴ 
ǰǦȍ ǲǱǫǽǳǮǸǫ ǰǶǦǨǮ ǭǦ 
20% 

 
· ǒǮǳǮǷǸǫǶǷǸǨǴ ǭǦ 
ǭǫǲȍǴǪǫǱǷǸǨǴ, ǾǹǲǦǶǷǸǨǴ 
Ǯ ǨǴǪǴǷǸǴǵǦǳǷǸǨǴ 

 
 

1 

 
 
ǕǶǮǨǦǸǫǳ ǷǫǰǸǴǶ 

 
 

0.2 

 
 

2.1 

 
 

3.9 

 
 

3 

ǓǦǲǦǱǹǨǦȏǫ ǳǦ 
ǫǲǮǷǮǮǸǫ ǳǦ NO2 ǴǪ 
ǹǵǶǦǨǹǨǦȏǫǸǴ ǷǴ ȈǹǧǶǮǨǴ 
ǳǦ ǷǨǮǳǷǰǮǸǫ ǺǦǶǲǮ 
ǭǦ 13% 

 
· ǒǮǳǮǷǸǫǶǷǸǨǴ ǭǦ 
ǭǫǲȍǴǪǫǱǷǸǨǴ, ǾǹǲǦǶǷǸǨǴ 
Ǯ ǨǴǪǴǷǸǴǵǦǳǷǸǨǴ 

 
 

1 

 
 
ǕǶǮǨǦǸǫǳ ǷǫǰǸǴǶ 

 
 

0 

 
 

0.4 

 
 

0.7 

 

 
4 

ǓǦǲǦǱǹǨǦȏǫ ǳǦ 
ǫǲǮǷǮǮǸǫ ǳǦ N2O ǴǪ 
ȈǹǧǶǮǨǴ ǰǦȍ ǲǱǫǽǳǮǸǫ 
ǰǶǦǨǮ ǭǦ 20% ǭǦ ǺǦǶǲǮ 
ǵǴǪ 50 ǷǸǴǽǦǶǷǰǮ 
ǫǪǮǳǮǼǮ 

 

· ǒǮǳǮǷǸǫǶǷǸǨǴ ǭǦ 
ǭǫǲȍǴǪǫǱǷǸǨǴ, ǾǹǲǦǶǷǸǨǴ 
Ǯ ǨǴǪǴǷǸǴǵǦǳǷǸǨǴ 

 

 
1 

 

 
ǕǶǮǨǦǸǫǳ ǷǫǰǸǴǶ 

 

 
0.1 

 

 
0.7 

 

 
1.2 

 
5 

ǈǴǷǵǴǷǸǦǨǹǨǦȏǫ 
ǮǳǸǫǩǶǮǶǦǳǴ ǹǵǶǦǨǹǨǦȏǫ 
ǷǴ ǾǹǲǷǰǮǸǫ ǵǴǬǦǶǮ 

· ƿǕ ăǓǦǼǮǴǳǦǱǳǮ ǾǹǲǮò 
ǒǮǳǮǷǸǫǶǷǸǨǴ ǭǦ 
ǭǫǲȍǴǪǫǱǷǸǨǴ, ǾǹǲǦǶǷǸǨǴ 
Ǯ ǨǴǪǴǷǸǴǵǦǳǷǸǨǴ 

 
1.5 

ƿǕ ăǓǦǼǮǴǳǦǱǳǮ 
ǾǹǲǮò, ǪǶǹǩǮ ǾǹǲǷǰǮ 
ǷǸǴǵǦǳǷǸǨǦ 

 
345 

 
345 

 
345 

 
6 

 
ǕǴǾǹǲǹǨǦȏǫ 

· ƿǕ ăǓǦǼǮǴǳǦǱǳǮ ǾǹǲǮò 
ǒǮǳǮǷǸǫǶǷǸǨǴ ǭǦ 
ǭǫǲȍǴǪǫǱǷǸǨǴ, ǾǹǲǦǶǷǸǨǴ 
Ǯ ǨǴǪǴǷǸǴǵǦǳǷǸǨǴ 

 
7.8 

ƿǕ ăǓǦǼǮǴǳǦǱǳǮ 
ǾǹǲǮò, ǪǶǹǩǮ ǾǹǲǷǰǮ 
ǷǸǴǵǦǳǷǸǨǦ 

 
0 

 
312.5 

 
312.5 

 
7 

ǕǶǫǳǦǲǫǳǦ ǳǦ ǰǴǶǮǷǸǫȏǫ 
ǳǦ ǭǫǲȍǮǾǸǫǸǴ ǳǦ ǵǴǱǷǰǮ 
ǰǹǱǸǹǶǮ ǳǦǪ 15% ǳǦǰǱǴǳ 

· ǒǮǳǮǷǸǫǶǷǸǨǴ ǭǦ 
ǭǫǲȍǴǪǫǱǷǸǨǴ, ǾǹǲǦǶǷǸǨǴ 
Ǯ ǨǴǪǴǷǸǴǵǦǳǷǸǨǴ 

 
1.5 

 
ǕǶǮǨǦǸǫǳ ǷǫǰǸǴǶ 

 
1.0 

 
3.7 

 
5.3 

 
8 

ǐǴǳǸǹǶǳǴ ǴǪǩǱǫǪǹǨǦȏǫ 
ǳǦ ǵǴǨǶǾǮǳǮ ǵǴǪ ǵǴǱǷǰǮ 
ǰǹǱǸǹǶǮ ǳǦ ǳǦǰǱǴǳǫǸǮ 
ǸǫǶǫǳǮ (5-15%) 

· ǒǮǳǮǷǸǫǶǷǸǨǴ ǭǦ 
ǭǫǲȍǴǪǫǱǷǸǨǴ, ǾǹǲǦǶǷǸǨǴ 
Ǯ ǨǴǪǴǷǸǴǵǦǳǷǸǨǴ 

 
1 

 
ǕǶǮǨǦǸǫǳ ǷǫǰǸǴǶ 

 
5.0 

 
28.0 

 
39.7 

 
9 

ǕǴǨǫȑǫǩǴǪǮǾǳǦ ǸǶǫǨǦ ǨǴ 
ǴǨǴǾǸǦǶǳǮǼǮ Ǯ ǱǴǭȍǦ ǳǦ 
ǳǦǰǱǴǳǫǸǮ ǸǫǶǫǳǮ (>5%) 

· ǒǮǳǮǷǸǫǶǷǸǨǴ ǭǦ 
ǭǫǲȍǴǪǫǱǷǸǨǴ, ǾǹǲǦǶǷǸǨǴ 
Ǯ ǨǴǪǴǷǸǴǵǦǳǷǸǨǴ 

 
1 

 
ǕǶǮǨǦǸǫǳ ǷǫǰǸǴǶ 

 
1.6 

 
8.9 

 
12.6 

 
10 

ǙǵǴǸǶǫǧǦ ǳǦ ǧǮǴ-ȍǦǩǱǫǳ 
ǰǦǰǴ ȍǦǩǱǫǶǴǪǫǳ ǲǮȍǦǱǳǮǰ 
ǳǦ ǭǫǲȍǴǪǫǱǷǰǴ ǭǫǲȍǮǾǸǫ 

· ǒǮǳǮǷǸǫǶǷǸǨǴ ǭǦ 
ǭǫǲȍǴǪǫǱǷǸǨǴ, ǾǹǲǦǶǷǸǨǴ 
Ǯ ǨǴǪǴǷǸǴǵǦǳǷǸǨǴ 

 
30 

 
ǕǶǮǨǦǸǫǳ ǷǫǰǸǴǶ 

 
0 

 
110,0 

 
330.3 

 
11 

ǚǴǸǴǨǴǱǸǦǮǽǳǴ 
ǳǦǨǴǪǳǹǨǦȏǫ 

· ǒǮǳǮǷǸǫǶǷǸǨǴ ǭǦ 
ǭǫǲȍǴǪǫǱǷǸǨǴ, ǾǹǲǦǶǷǸǨǴ 
Ǯ ǨǴǪǴǷǸǴǵǦǳǷǸǨǴ 

 
47 

 
ǕǶǮǨǦǸǫǳ ǷǫǰǸǴǶ 

 
0 

 
93.3 

 
186.6 

 ɺʢʫʧʥʦ 93  356.1 939.6 1.301.4 

 

ǐǴǶǮǷǸǫȍȑǮ ǩǮ ǵǶǫǪǱǴǬǫǳǮǸǫ ǲǫǶǰǮ ǨǴ ǷǫǰǸǴǶǴǸ ǭǫǲȍǴǪǫǱǷǸǨǴ, ǾǹǲǦǶǷǸǨǴ Ǯ ǪǶǹǩǦ ǳǦǲǫǳǦ ǳǦ ǭǫǲȍǮǾǸǫǸǴǸǴ ǨǴ 2040 ǩǴ- 

ǪǮǳǦ, ǲǴǬǫ ǪǦ Ƿǫ ǵǴǷǸǮǩǳǫ ǳǦǲǦǱǹǨǦȏǫ ǳǦ ǫǲǮǷǮǮǸǫ ǳǦ ǷǸǦǰǱǫǳǮǽǰǮ ǩǦǷǴǨǮ ǭǦ 1.301 Gg C 2 -eq. ǒǫǶǰǮǸǫ ǴǪ ǰǦǸǫǩǴǶǮȍǦǸǦ 

ǞǹǲǦǶǷǸǨǴ ǳǦȍǲǳǴǩǹ ǵǶǮǪǴǳǫǷǹǨǦǦǸ ǭǦ ǳǦǲǦǱǹǨǦȏǫ ǳǦ ǫǲǮǷǮǮǸǫ ǳǦ ǷǸǦǰǱǫǳǮǽǰǮ ǩǦǷǴǨǮ, ǴǪǳǴǷǳǴ ǸǮǫ ǹǽǫǷǸǨǹǨǦǦǸ ǷǴ 

50,5% ǴǪ ǨǰǹǵǳǴǸǴ ǳǦǲǦǱǹǨǦȏǫ ǳǦ ǫǲǮǷǮǮǸǫ ǴǪ ǷǫǰǸǴǶǴǸ ǍǫǲȍǴǪǫǱǷǸǨǴ, ǾǹǲǦǶǷǸǨǴ Ǯ ǪǶǹǩǦ ǳǦǲǫǳǦ ǳǦ ǭǫǲȍǮǾǸǫǸǴǸǴ 

ǨǴ 2040 ǩǴǪǮǳǦ. ǍǦ ǪǦ Ƿǫ ǵǴǷǸǮǩǳǫ ǴǨǦ ǳǦǲǦǱǹǨǦȏǫ, ǵǴǸǶǫǧǳǴ ǫ ǪǦ Ƿǫ ǮǳǨǫǷǸǮǶǦǦǸ 93 ǲǮǱǮǴǳǮ ǫǨǶǦ ǭǦ ǵǫǶǮǴǪǴǸ ǴǪ 

2020-2040 ǩǴǪǮǳǦ. 90% ǴǪ ǮǳǨǫǷǸǮǼǮǮǸǫ Ƿǫ ǴǪ ǵǶǮǨǦǸǳǮǴǸ ǷǫǰǸǴǶ. ǒǫǶǰǮ ǷǴ ǳǦȍǭǳǦǽǦǫǳ ǵǴǸǫǳǼǮȍǦǱ ǭǦ ǳǦǲǦǱǹǨǦȏǫ ǳǦ 

ǫǲǮǷǮǮǸǫ ǳǦ ǷǸǦǰǱǫǳǮǽǰǮ ǩǦǷǴǨǮ Ƿǫ ǹǵǴǸǶǫǧǦǸǦ ǳǦ ǧǮǴ-ȍǦǩǱǫǳǴǸ ǰǦǰǴ ȍǦǩǱǫǶǴǪǫǳ ǲǮȍǦǱǳǮǰ ǳǦ ǭǫǲȍǴǪǫǱǷǰǴ ǭǫǲȍǮǾǸǫ Ǯ 

ǵǴǾǹǲǹǨǦȏǫ. 




