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4 

 

ɺʚʝʜʝʥʠʝ 

ʂʦʥʪʝʢʩʪ ʠ ʘʢʪʫʘʣʴʥʦʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɻʣʦʙʘʣʴʥʦʝ ʠʟʤʝʥʝʥʠʝ 

ʢʣʠʤʘʪʘ ʜʘʚʥʦ ʚʳʰʣʦ ʟʘ ʨʘʤʢʠ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʧʨʦʙʣʝʤʳ; ʦʥʦ 

ʥʘʧʨʷʤʫʶ ʩʚʷʟʘʥʦ ʩ ʧʨʦʮʝʩʩʘʤʠ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʩʪʨʘʥ ʠ 

ʧʦʵʪʦʤʫ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʮʝʣʳʤ ʨʷʜʦʤ ʩʦʮʠʘʣʴʥʳʭ ʥʘʫʢ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʵʢʦʥʦʤʠʢʦʡ. ʈʝʛʫʣʠʨʦʚʘʥʠʝ ʚʳʙʨʦʩʦʚ ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ ʩʪʘʥʦʚʠʪʩʷ ʚʩʝ ʙʦʣʝʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʵʣʝʤʝʥʪʦʤ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʧʦʣʠʪʠʢʠ ʚ 

ʨʘʟʥʳʭ ʩʪʨʘʥʘʭ ʤʠʨʘ. ʆʥʦ ʩʣʫʞʠʪ ʢʘʢ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʮʝʣʷʤ ʩʦʢʨʘʱʝʥʠʷ 

ʚʳʙʨʦʩʦʚ ʠ ʚʳʧʦʣʥʝʥʠʷ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʦʙʷʟʘʪʝʣʴʩʪʚ ʚ ʵʪʦʡ ʩʬʝʨʝ, ʪʘʢ ʠ 

ʨʝʝhʥʠʶ ʨʷʜʘ ʚʥʫʪʨʝʥʥʠʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ, ʩʦʮʠʘʣʴʥʳʭ ʠ ʦʪʨʘʩʣʝʚʳʭ ʟʘʜʘʯ ī ʦʪ 

ʧʦʚʳʰʝʥʠʷ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʜʦ ʩʦʟʜʘʥʠʷ ʨʘʙʦʯʠʭ ʤʝʩʪ ʠ 

ʩʥʠʞʝʥʠʷ ʨʠʩʢʦʚ ʦʙʦʩʪʨʝʥʠʷ ʢʦʥʢʫʨʝʥʮʠʠ ʥʘ ʚʥʝʰʥʠʭ ʨʳʥʢʘʭ.  

ʇʘʨʠʞʩʢʦʝ ʢʣʠʤʘʪʠʯʝʩʢʦʝ ʩʦʛʣʘʰʝʥʠʝ, ʧʨʠʥʷʪʦʝ ʚ 2015 ʛ. ʠ ʫʞʝ 

ʨʘʪʠʬʠʮʠʨʦʚʘʥʥʦʝ 189 ʩʪʨʘʥʘʤʠ, ʜʝʢʣʘʨʠʨʫʝʪ ʧʝʨʝʭʦʜ ʤʠʨʦʚʦʛʦ ʩʦʦʙʱʝʩʪʚʘ ʢ 

ʥʠʟʢʦʫʛʣʝʨʦʜʥʦʤʫ ʨʘʟʚʠʪʠʶ. ʇʨʦʪʠʚʦʜʝʡʩʪʚʠʝ ʠʟʤʝʥʝʥʠʶ ʢʣʠʤʘʪʘ ʪʘʢʞʝ 

ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʩʝʤʥʘʜʮʘʪʠ ʎʝʣʝʡ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʆʆʅ, ʦʜʦʙʨʝʥʥʳʭ ʚ 

2015 ʛ. ʙʦʣʴʰʠʥʩʪʚʦʤ ʩʪʨʘʥ ʤʠʨʘ, ʚʢʣʶʯʘʷ ʈʦʩʩʠʶ. 

ʋʩʠʣʝʥʠʝ ʨʦʣʠ ʥʘʮʠʦʥʘʣʴʥʳʭ ʧʨʘʚʠʪʝʣʴʩʪʚ ʚ ʨʝʰʝʥʠʠ ʧʨʦʙʣʝʤʳ 

ʛʣʦʙʘʣʴʥʦʛʦ ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ ʩʪʘʚʠʪ ʚʦʧʨʦʩ ʚʳʙʦʨʘ ʠʥʩʪʨʫʤʝʥʪʘʨʠʷ 

ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʧʦʣʠʪʠʢʠ. ʊʨʘʜʠʮʠʦʥʥʦ ʚ ʘʢʘʜʝʤʠʯʝʩʢʦʡ ʣʠʪʝʨʘʪʫʨʝ, 

ʦʙʱʝʩʪʚʝʥʥʳʭ ʠ ʧʦʣʠʪʠʯʝʩʢʠʭ ʜʠʩʢʫʩʩʠʷʭ ʦ ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʧʦʣʠʪʠʢʝ ʦʩʦʙʦʝ 

ʤʝʩʪʦ ʦʪʚʦʜʠʪʩʷ ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʠʥʩʪʨʫʤʝʥʪʘʤ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʚʳʙʨʦʩʦʚ 

ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ. ʇʦʜ ʥʠʤʠ ʧʦʜʨʘʟʫʤʝʚʘʝʪʩʷ ʮʝʥʘ ʥʘ ʫʛʣʝʨʦʜ
1
, ʢʦʪʦʨʘʷ ʤʦʞʝʪ 

ʚʚʦʜʠʪʴʩʷ ʚ ʚʠʜʝ ʫʛʣʝʨʦʜʥʦʛʦ ʥʘʣʦʛʘ, ʩʠʩʪʝʤʳ ʪʦʨʛʦʚʣʠ ʚʳʙʨʦʩʘʤʠ
2
 (ʉʊɺ) ʠʣʠ 

ʛʠʙʨʠʜʥʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ, ʩʦʯʝʪʘʶʱʝʛʦ ʵʣʝʤʝʥʪʳ ʠ ʪʦʛʦ, ʠ ʜʨʫʛʦʛʦ. ɺ 

ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ ʮʝʥʘ ʥʘ ʫʛʣʝʨʦʜ ʚ ʪʦʤ ʠʣʠ ʠʥʦʤ ʚʠʜʝ ʫʞʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ 60 

ʩʪʨʘʥʘʭ ʠ ʨʝʛʠʦʥʦʚ ʤʠʨʘ [World Bank, 2020]. ɺʦʟʤʦʞʥʦʩʪʴ ʚʚʝʜʝʥʠʷ ʩʙʦʨʘ ʟʘ 

                                                           
1
 ʇʦʜ ʮʝʥʦʡ ʥʘ ʫʛʣʝʨʦʜ (carbon price) ʧʦʥʠʤʘʝʪʩʷ ʧʣʘʪʘ ʟʘ ʚʳʙʨʦʩʳ ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ, ʚʳʨʘʞʝʥʥʳʝ ʚ 

ʵʢʚʠʚʘʣʝʥʪʝ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ 
2
 Cʠʩʪʝʤʘ ʪʦʨʛʦʚʣʠ ʢʚʦʪʘʤʠ ʥʘ ʚʳʙʨʦʩʳ, ʩʠʩʪʝʤʘ ʪʦʨʛʦʚʣʠ ʨʘʟʨʝʰʝʥʠʷʤʠ ʥʘ ʚʳʙʨʦʩʳ (cap-and-trade) 
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ʚʳʙʨʦʩʳ ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ ʚ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʠ ʚ ʈʦʩʩʠʠ 

[ʇʨʦʝʢʪ ʌɿ ʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʨʝʛʫʣʠʨʦʚʘʥʠʠé]. 

ʈʘʩʪʫʱʘʷ ʧʦʧʫʣʷʨʥʦʩʪʴ ʮʝʥʳ ʥʘ ʫʛʣʝʨʦʜ ʚʦ ʤʥʦʛʦʤ ʦʩʥʦʚʘʥʘ ʥʘ 

ʨʘʟʚʠʚʘʶʱʝʡʩʷ ʩ XX ʚ. ʪʝʦʨʠʠ ʵʢʩʪʝʨʥʘʣʠʡ [Pigou, 1920, Coase 1960]. ʇʦ ʤʝʨʝ 

ʦʙʦʩʪʨʝʥʠʷ ʛʣʦʙʘʣʴʥʦʡ ʧʨʦʙʣʝʤʳ ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ ʠ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʝʝ ʢʘʢ 

ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ ʚʥʝʰʥʝʛʦ ʵʬʬʝʢʪʘ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ, ʮʝʥʘ ʥʘ ʫʛʣʝʨʦʜ ʟʘʥʷʣʘ 

ʮʝʥʪʨʘʣʴʥʦʝ ʤʝʩʪʦ ʚ ʣʠʪʝʨʘʪʫʨʝ, ʧʦʩʚʷʱʝʥʥʦʡ ʵʢʦʥʦʤʠʢʝ ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ 

[Hoel, Karp, 2001; Goulder, Parry, 2008; Nordhaus 2017; ɹʘʰʤʘʢʦʚ, 2018].  

ɻʣʘʚʥʦʡ ʦʪʨʘʩʣʴʶ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʚʳʙʨʦʩʦʚ ʷʚʣʷʝʪʩʷ ʵʥʝʨʛʝʪʠʢʘ. ʅʘ 

ʚʳʙʨʦʩʳ ʦʪ ʩʞʠʛʘʥʠʷ ʠʩʢʦʧʘʝʤʦʛʦ ʪʦʧʣʠʚʘ ʧʨʠʭʦʜʠʪʩʷ ʦʢʦʣʦ 75% ʛʣʦʙʘʣʴʥʳʭ 

ʚʳʙʨʦʩʦʚ ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ [IEA, 2019]. ɺ ʪʦ ʞʝ ʚʨʝʤʷ, ʪʦʧʣʠʚʥʦ-

ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʢʦʤʧʣʝʢʩ ʪʨʘʜʠʮʠʦʥʥʦ ʩʣʫʞʠʪ ʦʙʲʝʢʪʦʤ ʬʠʩʢʘʣʴʥʦʡ ʧʦʣʠʪʠʢʠ 

ï ʥʘʣʦʛʠ ʥʘ ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʧʨʦʜʫʢʪʳ ʠʩʧʦʣʴʟʫʶʪʩʷ ʝʱʝ ʩ ʧʝʨʚʦʡ ʧʦʣʦʚʠʥʳ XX 

ʚʝʢʘ [Speck 2006]. ʆʜʥʘʢʦ ʘʥʘʣʠʟʫ ʨʦʣʠ ʥʘʣʦʛʦʚ, ʜʝʡʩʪʚʫʶʱʠʭ ʚ ʪʦʧʣʠʚʥʦ-

ʵʥʝʨʛʝʪʠʯʝʩʢʦʤ ʢʦʤʧʣʝʢʩʝ (ʘʢʮʠʟʘʤ ʥʘ ʪʦʧʣʠʚʦ, ʥʘʣʦʛʘʤ ʥʘ ʜʦʙʳʯʫ 

ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʠ ʜʨ.), ʚ ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʧʦʣʠʪʠʢʝ ʦʪʚʝʜʝʥʦ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʩʢʨʦʤʥʦʝ ʤʝʩʪʦ.  

ɽʩʣʠ ʫʛʣʝʨʦʜʥʳʡ ʥʘʣʦʛ ʠʣʠ ʉʊɺ ʥʘʧʨʷʤʫʶ ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʮʝʥʫ ʥʘ 

ʫʛʣʝʨʦʜ, ʪʦ ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʥʘʣʦʛʠ ʜʝʣʘʶʪ ʵʪʦ ʢʦʩʚʝʥʥʦ, ʪʘʢ ʢʘʢ ʠʭ ʥʘʣʦʛʦʚʘʷ 

ʙʘʟʘ ï ʵʪʦ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʦʙʲʝʤ ʠʩʧʦʣʴʟʦʚʘʥʥʦʡ ʵʥʝʨʛʠʠ, ʘ ʥʝ ʩʦʜʝʨʞʘʥʠʝ 

ʫʛʣʝʨʦʜʘ ʚ ʥʝʤ [Speck 2006]. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʩʠʣʘ ʚʦʟʜʝʡʩʪʚʠʷ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ 

ʬʠʩʢʘʣʴʥʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʥʘ ʦʙʲʝʤ ʚʳʙʨʦʩʦʚ ʚ ʢʦʥʝʯʥʦʤ ʩʯʝʪʝ ʟʘʚʠʩʠʪ ʥʝ 

ʪʦʣʴʢʦ ʦʪ ʫʨʦʚʥʷ ʮʝʥʳ (ʥʘʧʨʠʤʝʨ, ʩʪʘʚʢʠ ʥʘʣʦʛʘ), ʥʦ ʠ ʦʪ ʤʘʩʰʪʘʙʦʚ ʝʝ 

ʧʨʠʤʝʥʝʥʠʷ, ī ʦʪ ʪʦʛʦ, ʢʘʢʦʡ ʦʙʲʝʤ ʚʳʙʨʦʩʦʚ ʦʥ ʧʦʢʨʳʚʘʝʪ.  

ʕʥʝʨʛʝʪʠʯʝʩʢʠʝ ʥʘʣʦʛʠ ʠʩʪʦʨʠʯʝʩʢʠ ʧʦʣʫʯʠʣʠ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ 

ʠ ʦʭʚʘʪʳʚʘʶʪ ʙʦʣʴʰʠʥʩʪʚʦ ʦʪʨʘʩʣʝʡ ʵʢʦʥʦʤʠʢʠ, ʛʜʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʵʥʝʨʛʠʷ [IEA 

(b)]. ʀʛʥʦʨʠʨʦʚʘʥʠʝ ʠʣʠ ʥʝʧʦʣʥʳʡ ʫʯʝʪ ʨʦʣʠ ʪʨʘʜʠʮʠʦʥʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ 

ʬʠʩʢʘʣʴʥʦʡ ʧʦʣʠʪʠʢʠ ʚ ʵʥʝʨʛʝʪʠʢʝ ʤʦʞʝʪ ʚʝʩʪʠ ʢ ʥʝʢʦʨʨʝʢʪʥʦʡ ʦʮʝʥʢʝ 

ʧʝʨʩʧʝʢʪʠʚ ʠ ʚʦʟʤʦʞʥʦʩʪʝʡ ʜʦʩʪʠʞʝʥʠʷ ʮʝʣʝʡ ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʧʦʣʠʪʠʢʠ.  
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ʉʪʝʧʝʥʴ ʨʘʟʨʘʙʦʪʘʥʥʦʩʪʠ ʪʝʤʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʀʥʩʪʨʫʤʝʥʪʘʤ 

ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʧʦʣʠʪʠʢʠ ʧʦʩʚʷʱʝʥ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʠ 

ʵʤʧʠʨʠʯʝʩʢʠʭ ʨʘʙʦʪ. ʃʠʪʝʨʘʪʫʨʫ ʧʦ ʵʪʦʡ ʧʨʦʙʣʝʤʘʪʠʢʝ ʤʦʞʥʦ ʫʩʣʦʚʥʦ ʨʘʟʙʠʪʴ 

ʥʘ ʯʝʪʳʨʝ ʙʣʦʢʘ. ɺʦ-ʧʝʨʚʳʭ, ʵʪʦ ʨʘʙʦʪʳ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʚʳʷʚʣʝʥʠʝ 

ʦʧʪʠʤʘʣʴʥʦʛʦ ʫʨʦʚʥʷ ʮʝʥʳ ʥʘ ʚʳʙʨʦʩʳ, ʚ ʥʘʠʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʮʝʣʷʤ ʜʦʣʛʦʩʨʦʯʥʦʛʦ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʦʪʜʝʣʴʥʦʡ 

ʩʪʨʘʥʳ ʠʣʠ ʤʠʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ ʚ ʮʝʣʦʤ. ɺʦ-ʚʪʦʨʳʭ, ʵʪʦ ʨʘʙʦʪʳ, ʧʦʩʚʷʱʝʥʥʳʝ 

ʦʮʝʥʢʝ ʚʦʟʤʦʞʥʦʩʪʝʡ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ ʚʳʙʦʨʫ ʠʥʩʪʨʫʤʝʥʪʦʚ ʨʝʛʫʣʠʨʦʚʘʥʠʷ, 

ʩʦʧʦʩʪʘʚʣʝʥʠʶ ʠʭ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʠ ʪʝʭ ʠʣʠ ʠʥʳʭ ʤʦʜʝʣʴʥʳʭ 

ʧʨʝʜʧʦʩʳʣʢʘʭ ʠʣʠ ʩ ʫʯʝʪʦʤ ʩʧʝʮʠʬʠʢʠ ʨʘʟʚʠʪʠʷ ʚ ʨʘʟʥʳʭ ʩʪʨʘʥʘʭ. ɺ-ʪʨʝʪʴʠʭ, 

ʵʪʦ ʵʤʧʠʨʠʯʝʩʢʠʝ ʨʘʙʦʪʳ, ʧʦʩʚʷʱʝʥʥʳʝ ʦʮʝʥʢʘʤ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʫʞʝ ʜʝʡʩʪʚʫʶʱʠʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʧʦʣʠʪʠʢʠ ʚ 

ʦʪʜʝʣʴʥʳʭ ʩʪʨʘʥʘʭ ʠʣʠ ʨʝʛʠʦʥʘʭ ʤʠʨʘ. ʅʘʢʦʥʝʮ, ʵʪʦ ʨʷʜ ʘʢʘʜʝʤʠʯʝʩʢʠʭ ʨʘʙʦʪ ʠ 

ʧʫʙʣʠʢʘʮʠʡ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ, ʧʦʩʚʷʱʝʥʥʳʭ ʦʮʝʥʢʝ ʢʦʤʧʣʝʢʩʘ ʤʝʨ 

ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʧʦʣʠʪʠʢʠ, ʚ ʪ.ʯ. ʚʤʝʥʝʥʥʦʡ ʮʝʥʳ ʥʘ ʫʛʣʝʨʦʜ, ʫʯʠʪʳʚʘʶʱʝʡ ʥʝ 

ʪʦʣʴʢʦ ʵʬʬʝʢʪ ʫʛʣʝʨʦʜʥʦʛʦ ʥʘʣʦʛʘ ʠʣʠ ʉʊɺ, ʥʦ ʠ ʜʨʫʛʠʭ ʠʥʩʪʨʫʤʝʥʪʦʚ 

ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʧʦʣʠʪʠʢʠ, ʢʦʩʚʝʥʥʦ ʚʦʟʜʝʡʩʪʚʫʶʱʠʭ ʥʘ ʫʨʦʚʝʥʴ ʚʳʙʨʦʩʦʚ.  

ʅʠʞʝ ʙʫʜʫʪ ʢʦʨʦʪʢʦ ʦʩʚʝʱʝʥʳ ʢʣʶʯʝʚʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ 

ʪʨʘʝʢʪʦʨʠʠ ʠʭ ʨʘʟʚʠʪʠʷ ʧʦ ʢʘʞʜʦʤʫ ʠʟ ʯʝʪʳʨʝʭ ʙʣʦʢʦʚ.    

ʆʜʥʦʡ ʠʟ ʛʣʘʚʥʳʭ ʧʨʦʙʣʝʤ ʵʢʦʥʦʤʠʢʠ ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ ʢʘʢ ʥʘʫʢʠ 

ʷʚʣʷʝʪʩʷ ʚʳʷʚʣʝʥʠʝ ʦʧʪʠʤʘʣʴʥʦʛʦ ʫʨʦʚʥʷ ʮʝʥʳ ʥʘ ʚʳʙʨʦʩʳ (ʠʣʠ ʦʙʱʝʩʪʚʝʥʥʦʡ 

ʩʪʦʠʤʦʩʪʠ ʫʛʣʝʨʦʜʘ ī çsocial cost of carbonè), ʧʦʣʥʦʩʪʴʶ ʠʥʪʝʨʥʘʣʠʟʠʨʫʶʱʝʡ 

ʦʪʨʠʮʘʪʝʣʴʥʳʡ ʚʥʝʰʥʠʡ ʵʬʬʝʢʪ ʦʪ ʚʳʙʨʦʩʦʚ ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ ʠ ʚ ʥʘʠʙʦʣʴʰʝʡ 

ʩʪʝʧʝʥʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʮʝʣʷʤ ʜʦʣʛʦʩʨʦʯʥʦʛʦ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ 

ʦʪʜʝʣʴʥʦʡ ʩʪʨʘʥʳ ʠʣʠ ʤʠʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ ʚ ʮʝʣʦʤ [Nordhaus 1992; Nordhaus 

1994; Nordhaus, Yang 1996; Baker
 
et al. 2006; Yang 2008; Hope 2011; Nordhaus 

and Sztorc 2013; Anthoff, Tol 2013; Nordhaus 2017]. ɽʝ ʫʨʦʚʝʥʴ ʟʘʚʠʩʠʪ ʦʪ 

ʤʥʦʞʝʩʪʚʘ ʬʘʢʪʦʨʦʚ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʦʙʲʝʤʳ ʙʫʜʫʱʝʛʦ ʚʳʧʫʩʢʘ ʠ ʧʦʪʨʝʙʣʝʥʠʷ, 

ʫʨʦʚʝʥʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʠ ʪʝʤʧʳ ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʨʦʛʨʝʩʩʘ, 

ʦʙʱʝʩʪʚʝʥʥʘʷ ʥʦʨʤʘ ʜʠʩʢʦʥʪʠʨʦʚʘʥʠʷ ʠ ʜʨ. ʌʘʢʪʠʯʝʩʢʠ ʨʝʯʴ ʠʜʝʪ ʦʙ ʦʮʝʥʢʝ 
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ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʫʱʝʨʙʘ ʦʪ ʛʣʦʙʘʣʴʥʦʛʦ ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ ʚ ʙʫʜʫʱʝʤ ʠ 

ʦʧʨʝʜʝʣʝʥʠʠ ʝʛʦ ʚʘʞʥʦʩʪʠ ʜʣʷ ʤʠʨʘ (ʠʣʠ ʦʪʜʝʣʴʥʦʡ ʩʪʨʘʥʳ) ʩʝʡʯʘʩ, ʯʪʦ 

ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʚʳʨʘʙʦʪʢʠ ʦʧʪʠʤʘʣʴʥʦʡ ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʧʦʣʠʪʠʢʠ. ʂʦʥʢʨʝʪʥʳʝ 

ʦʮʝʥʢʠ ʦʙʱʝʩʪʚʝʥʥʦʡ ʩʪʦʠʤʦʩʪʠ ʮʝʥʳ ʥʘ ʫʛʣʝʨʦʜ ʨʘʟʣʠʯʘʶʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ 

ʦʪ ʤʦʜʝʣʴʥʳʭ ʧʨʝʜʧʦʩʳʣʦʢ, ʥʦ ʩʭʦʜʷʪʩʷ ʥʘ ʪʦʤ, ʯʪʦ ʧʨʠʚʝʜʝʥʥʘʷ ʩʪʦʠʤʦʩʪʴ 

ʦʜʥʦʡ ʪʦʥʥʳ ʚʳʙʨʦʩʦʚ ʩʝʛʦʜʥʷ (ʦʙʱʝʩʪʚʝʥʥʦʡ ʮʝʥʳ ʥʘ ʫʛʣʝʨʦʜ) ʷʚʣʷʝʪʩʷ 

ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʚʝʣʠʯʠʥʦʡ, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʪʦ, ʯʪʦ ʠʟʜʝʨʞʢʠ ʦʪ ʙʫʜʫʱʠʭ 

ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʧʨʝʚʳʰʘʶʪ ʚʳʛʦʜʳ [Nordhaus, 2017; Rose et al. 

2017]. 

ʆʜʥʦʡ ʠʟ ʧʝʨʚʳʭ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʭ ʦʮʝʥʦʯʥʳʭ ʤʦʜʝʣʝʡ, ʚʢʣʶʯʠʚʰʠʭ 

ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʧʝʨʝʤʝʥʥʳʝ (ʠʟʤʝʥʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ, 

ʩʨʝʜʥʝʡ ʪʝʤʧʝʨʘʪʫʨʳ ʟʝʤʣʠ ʠ ʜʨ.) ʚ ʤʦʜʝʣʴ ʦʙʱʝʛʦ ʨʘʚʥʦʚʝʩʠʷ, ʙʳʣʘ ʤʦʜʝʣʴ 

DICE (Dynamic Integrated Climate-Economy model), ʨʘʟʨʘʙʦʪʘʥʥʘʷ 

ʋ. ʅʦʨʜʭʘʫʩʦʤ [Nordhaus 1992]. ɺ ʝʝ ʦʩʥʦʚʝ ʣʝʞʠʪ ʥʝʦʢʣʘʩʩʠʯʝʩʢʘʷ ʤʦʜʝʣʴ 

ʵʥʜʦʛʝʥʥʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʦʩʪʘ (ʈʘʤʩʝʷ) ʠ ʦʧʪʠʤʠʟʠʨʫʝʤʘʷ ʬʫʥʢʮʠʷ 

ʧʦʪʨʝʙʣʝʥʠʷ, ʟʘʚʠʩʷʱʘʷ, ʚ ʯʘʩʪʥʦʩʪʠ, ʦʪ ʩʦʢʨʘʱʝʥʠʷ ʚʳʙʨʦʩʦʚ ʧʦʩʨʝʜʩʪʚʦʤ 

ʚʚʝʜʝʥʠʷ ʫʛʣʝʨʦʜʥʦʛʦ ʥʘʣʦʛʘ [Nordhaus 1994].  

ʉ 1990-ʭ ʛʦʜʦʚ ʘʥʘʣʠʟ ʥʘ ʙʘʟʝ ʵʪʦʡ ʤʦʜʝʣʠ ʨʘʟʚʠʚʘʝʪʩʷ ʚ ʩʣʝʜʫʶʱʠʭ 

ʥʘʧʨʘʚʣʝʥʠʷʭ: ʘ) ʜʝʟʠʥʪʝʛʨʘʮʠʠ ʤʦʜʝʣʠ ʜʣʷ ʚʩʝʛʦ ʤʠʨʘ ʥʘ 10 ʦʪʜʝʣʴʥʳʭ 

ʨʝʛʠʦʥʦʚ (ʧʦʟʜʥʝʝ ʠʭ ʢʦʣʠʯʝʩʪʚʦ ʩʦʢʨʘʪʠʣʦʩʴ ʜʦ 8, ʚʢʣʶʯʘʷ ʈʦʩʩʠʶ) ʜʣʷ ʫʯʝʪʘ 

ʦʩʦʙʝʥʥʦʩʪʝʡ ʨʘʟʚʠʪʠʷ ʦʪʜʝʣʴʥʳʭ ʩʪʨʘʥ ʠ ʠʭ ʥʘʮʠʦʥʘʣʴʥʳʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʠ 

ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʩʪʨʘʪʝʛʠʡ (ʧʝʨʝʭʦʜ ʢ ʤʦʜʝʣʠ RICE ï Regional Integrated Climate-

Economy model) [Nordhaus, Yang 1996]; ʙ) ʜʦʙʘʚʣʝʥʠʷ ʚ ʤʦʜʝʣʴ ʧʨʝʜʧʦʩʳʣʢʠ ʦ 

ʩʫʱʝʩʪʚʦʚʘʥʠʠ ʪʝʭʥʦʣʦʛʠʠ ʩ ʧʦʩʪʝʧʝʥʥʦ ʩʥʠʞʘʶʱʝʡʩʷ ʩʪʦʠʤʦʩʪʴʶ, ʢʦʪʦʨʘʷ 

ʟʘʤʝʱʘʝʪ ʠʩʯʝʨʧʳʚʘʝʤʳʡ ʨʝʩʫʨʩ (çbackstop technologyè)  ʠ ʩʧʦʩʦʙʥʘ ʚ ʢʘʢʦʡ-ʪʦ 

ʤʦʤʝʥʪ ʧʦʣʥʦʩʪʴʶ ʚʳʪʝʩʥʠʪʴ ʠʩʢʦʧʘʝʤʦʝ ʪʦʧʣʠʚʦ ʠʟ ʤʠʨʦʚʦʛʦ ʵʥʝʨʛʦʙʘʣʘʥʩʘ 

[Nordhaus 2014]; ʚ) ʨʘʩʰʠʨʝʥʠʷ ʙʣʦʢʘ ʦʙ ʵʢʦʥʦʤʠʯʝʩʢʦʤ ʫʱʝʨʙʝ ʦʪ ʠʟʤʝʥʝʥʠʷ 

ʢʣʠʤʘʪʘ, ʚ ʯʘʩʪʥʦʩʪʠ, ʦʪ ʧʦʚʳʰʝʥʠʷ ʫʨʦʚʥʷ ʄʠʨʦʚʦʛʦ ʦʢʝʘʥʘ [Nordhaus 2010]; 

ʛ) ʫʯʝʪʘ ʚʣʠʷʥʠʷ ʫʚʝʣʠʯʝʥʠʷ ʦʙʲʝʤʦʚ ʅʀʆʂʈ ʥʘ ʫʨʦʚʝʥʴ ʠʟʜʝʨʞʝʢ ʩʦʢʨʘʱʝʥʠʷ 

ʚʳʙʨʦʩʦʚ ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ [Baker
 
et al. 2006]; ʜ) ʤʦʜʠʬʠʢʘʮʠʠ ʬʫʥʢʮʠʠ 



8 

 

ʧʦʣʝʟʥʦʩʪʠ ʜʣʷ ʫʯʝʪʘ ʧʦʪʨʝʙʣʝʥʠʷ ʥʝʨʳʥʦʯʥʳʭ ʵʢʦʩʠʩʪʝʤʥʳʭ ʫʩʣʫʛ [Hoel, 

Sterner 2007]; ʝ) ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʦʜʝʣʠ RICE ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩʪʨʘʥ ʚ ʨʘʤʢʘʭ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʧʝʨʝʛʦʚʦʨʦʚ 

[Yang 2008]; ʞ) ʩʨʘʚʥʝʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ 

ʠʥʩʪʨʫʤʝʥʪʦʚ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʚʳʙʨʦʩʦʚ [Pizer 1999; Pizer 2002]. ʅʘʢʦʥʝʮ, 

ʧʨʠʥʮʠʧʠʘʣʴʥʳʤ ʨʘʩʰʠʨʝʥʠʝʤ ʤʦʜʝʣʠ ʩʪʘʥʦʚʠʪʩʷ ʧʝʨʝʭʦʜ ʦʪ ʵʢʟʦʛʝʥʥʦ 

ʟʘʜʘʥʥʦʡ ʫʙʳʚʘʶʱʝʡ ʬʫʥʢʮʠʠ ʧʨʝʜʝʣʴʥʦʡ ʦʪʜʘʯʠ ʦʪ ʬʘʢʪʦʨʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢ 

ʵʥʜʦʛʝʥʥʦʤʫ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤʫ ʨʦʩʪʫ [Nordhaus and Sztorc 2013].  

ɺʪʦʨʦʡ ʙʣʦʢ ʣʠʪʝʨʘʪʫʨʳ ʧʦ ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʠʥʩʪʨʫʤʝʥʪʘʤ ʢʣʠʤʘʪʠʯʝʩʢʦʡ 

ʧʦʣʠʪʠʢʠ ʧʦʩʚʷʱʝʥ ʚʳʙʦʨʫ ʦʧʪʠʤʘʣʴʥʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʠ ʜʠʟʘʡʥʘ ʩʠʩʪʝʤʳ 

ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʚʳʙʨʦʩʦʚ ex ante. ɺʘʞʥʫʶ ʨʦʣʴ ʚ ʵʪʦʤ ʚʳʙʦʨʝ ʠʛʨʘʝʪ ʬʘʢʪʦʨ 

ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ. ʀʩʩʣʝʜʦʚʘʥʠʷ, ʧʦʩʚʷʱʝʥʥʳʝ 

ʩʨʘʚʥʝʥʠʶ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʥʩʪʨʫʤʝʥʪʦʚ ʢʣʠʤʘʪʠʯʝʩʢʦʡ 

ʧʦʣʠʪʠʢʠ, ʥʘʯʘʣʠʩʴ ʠʤʝʥʥʦ ʩ ʘʥʘʣʠʟʘ ʧʘʨʘʤʝʪʨʦʚ ʨʘʚʥʦʚʝʩʠʷ ʠʟʜʝʨʞʝʢ ʠ ʚʳʛʦʜ 

ʦʪ ʩʦʢʨʘʱʝʥʠʷ ʟʘʛʨʷʟʥʝʥʠʡ ʚ ʫʩʣʦʚʠʷʭ ʥʝʭʚʘʪʢʠ ʠʥʬʦʨʤʘʮʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʠʭ 

ʢʦʥʢʨʝʪʥʦʛʦ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʚʠʜʘ. ʇʝʨʚʦʡ ʚ ʩʚʦʝʤ ʨʦʜʝ ʩʪʘʣʘ ʩʪʘʪʴʷ ʄ. 

ɺʘʡʮʤʘʥʘ, ʚ ʢʦʪʦʨʦʡ ʘʚʪʦʨ ʧʨʠʭʦʜʠʪ ʢ ʚʳʚʦʜʫ ʦ ʪʦʤ, ʯʪʦ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʦʩʪʴ 

ʥʘʣʦʛʘ ʠʣʠ ʮʝʥʳ ʥʘ ʚʳʙʨʦʩʳ ʚ ʫʩʣʦʚʠʷʭ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ ʠʟʜʝʨʞʝʢ ʦʪ 

ʩʦʢʨʘʱʝʥʠʷ ʚʳʙʨʦʩʦʚ ʟʘʚʠʩʠʪ ʦʪ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʵʣʘʩʪʠʯʥʦʩʪʠ ʬʫʥʢʮʠʡ 

ʧʨʝʜʝʣʴʥʳʭ ʚʳʛʦʜ ʠ ʠʟʜʝʨʞʝʢ [Weitzman 1974]. ʉʦ ʚʨʝʤʝʥʝʤ ʚʘʞʥʦʩʪʴ ʬʘʢʪʦʨʘ 

ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ ʚ ʚʳʙʦʨʝ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʩʪʘʣʘ ʧʨʝʜʤʝʪʦʤ 

ʰʠʨʦʢʦʛʦ ʥʘʫʯʥʦʛʦ ʢʦʥʩʝʥʩʫʩʘ, ʘ ʩʪʘʪʴʷ ɺʘʡʮʤʘʥʘ ʟʘʣʦʞʠʣʘ ʪʝʦʨʝʪʠʯʝʩʢʠʝ 

ʦʩʥʦʚʳ ʧʦʩʣʝʜʫʶʱʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ [Hoel, Karp 2001; Pizer 

2002]. ʈʘʟʚʠʪʠʝ ʘʥʘʣʠʟʘ ʧʨʦʠʩʭʦʜʠʪ ʚ ʯʘʩʪʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʛʠʙʨʠʜʥʳʭ 

ʠʥʩʪʨʫʤʝʥʪʦʚ (ʦʜʥʦʚʨʝʤʝʥʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʮʝʥʳ ʥʘ ʚʳʙʨʦʩʳ ʠ ʉʊɺ) [Pizer 

2002; Jacoby, Ellerman 2004; Stranlund 2015], ʧʨʠʚʷʟʢʠ ʢʦʣʠʯʝʩʪʚʘ ʨʘʟʨʝʰʝʥʠʡ 

ʥʘ ʚʳʙʨʦʩʳ ʢ ʧʦʢʘʟʘʪʝʣʷʤ ʚʳʧʫʩʢʘ ʵʢʦʥʦʤʠʢʠ [Ellerman, Wing 2003; Quirion 

2005; Newell, Pizer 2008], ʘ ʪʘʢʞʝ ʧʝʨʝʭʦʜʘ ʦʪ ʩʪʘʪʠʯʥʦʡ ʢ ʜʠʥʘʤʠʯʝʩʢʦʡ ʬʦʨʤʝ 

ʤʦʜʝʣʠ [Kolstad 1996; Tang et al. 2019]. 
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ʇʨʦʯʘʷ ʣʠʪʝʨʘʪʫʨʘ ʧʦ ʚʪʦʨʦʤʫ ʙʣʦʢʫ ʧʦʩʚʷʱʝʥʘ ʠʥʳʤ ʬʘʢʪʦʨʘʤ (ʠʣʠ ʠʭ 

ʢʦʤʙʠʥʘʮʠʠ), ʚʣʠʷʶʱʠʤ ʥʘ ʚʳʙʦʨ ʠʥʩʪʨʫʤʝʥʪʘ ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʧʦʣʠʪʠʢʠ 

[Goulder, Parry, 2008]. ʉʨʝʜʠ ʧʨʦʯʝʛʦ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʥʩʪʨʫʤʝʥʪʦʚ 

ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʚʳʙʨʦʩʦʚ ʟʘʚʠʩʠʪ ʦʪ ʦʩʦʙʝʥʥʦʩʪʝʡ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ 

ʜʝʡʩʪʚʫʶʱʠʤʠ ʤʝʨʘʤʠ ʬʠʩʢʘʣʴʥʦʡ ʧʦʣʠʪʠʢʠ [Goulder et al.
 

1996], 

ʪʨʘʥʟʘʢʮʠʦʥʥʳʭ ʠʟʜʝʨʞʝʢ ʩʠʩʪʝʤʳ [Stavins 1995], ʫʨʦʚʥʷ ʢʦʥʢʫʨʝʥʮʠʠ ʥʘ 

ʨʳʥʢʝ [Mansur 2013] ʠ ʨʷʜʘ ʜʨʫʛʠʭ ʬʘʢʪʦʨʦʚ.  

ɺ ʪʨʝʪʠʡ ʙʣʦʢ ʤʦʞʥʦ ʚʢʣʶʯʠʪʴ ʵʤʧʠʨʠʯʝʩʢʫʶ ʣʠʪʝʨʘʪʫʨʫ, ʧʦʩʚʷʱʝʥʥʫʶ 

ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʠʥʩʪʨʫʤʝʥʪʦʚ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʚʳʙʨʦʩʦʚ ex-post ʥʘ ʧʨʠʤʝʨʘʭ 

ʦʪʜʝʣʴʥʳʭ ʩʪʨʘʥ ʠʣʠ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʩʫʙʲʝʢʪʦʚ. ɺ ʯʘʩʪʥʦʩʪʠ ʟʥʘʯʠʪʝʣʴʥʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʨʘʙʦʪ ʧʦʩʚʷʱʝʥʦ ʧʨʦʙʣʝʤʘʤ ʵʚʦʣʶʮʠʠ ʠ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ 

ɽʚʨʦʧʝʡʩʢʦʡ ʠ ʜʨʫʛʠʭ ʩʠʩʪʝʤ ʪʦʨʛʦʚʣʠ ʚʳʙʨʦʩʘʤʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʠʭ 

ʘʜʘʧʪʠʚʥʦʩʪʠ ʢ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ ʜʠʥʘʤʠʢʠ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ, 

ʥʝʢʦʨʨʝʢʪʥʦʝ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʢʦʪʦʨʦʡ ʯʨʝʚʘʪʦ ʧʘʜʝʥʠʝʤ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ [Mu¾ls et al., 2016; Brink et al., 2016; Fan et al, 2017; Mascher 

2018; Narassimhan 2018]. ʈʷʜ ʨʘʙʦʪ ʦʮʝʥʠʚʘʝʪ ʧʨʠʤʝʥʝʥʠʝ ʫʛʣʝʨʦʜʥʳʭ ʥʘʣʦʛʦʚ 

ʚ ʨʘʟʥʳʭ ʩʪʨʘʥʘʭ ʠ ʨʝʛʠʦʥʘʭ ʤʠʨʘ. ɹʦʣʴʰʠʥʩʪʚʦ ʠʟ ʥʠʭ ʫʢʘʟʳʚʘʝʪ ʥʘ ʚʳʩʦʢʫʶ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʮʝʥʳ ʥʘ ʫʛʣʝʨʦʜ (ʚ ʚʠʜʝ ʫʛʣʝʨʦʜʥʦʛʦ ʥʘʣʦʛʘ ʠʣʠ ʉʊɺ), ʦʜʥʘʢʦ 

ʪʘʢʞʝ ʫʢʘʟʳʚʘʝʪ ʥʘ ʚʦʟʤʦʞʥʦʩʪʠ ʝʝ ʧʦʚʳʰʝʥʠʷ [Murray, Rivers, 2015; H§jek
 
 

2019]. 

ʅʘʢʦʥʝʮ, ʦʪʜʝʣʴʥʳʡ ʙʣʦʢ ʣʠʪʝʨʘʪʫʨʳ ʧʦʩʚʷʱʝʥ ʚʦʧʨʦʩʘʤ ʩʦʯʝʪʘʥʠʷ 

ʨʘʟʣʠʯʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʠ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʧʦʣʠʪʠʢʠ [Hood, 

2011; Baranzini et al. 2017; Kaswan 2019; Rosenbloom et al. 2020; Tvinnereim, 

Mehling 2018]. ɺ ʯʘʩʪʥʦʩʪʠ, ʚ ʨʘʤʢʘʭ ʥʝʛʦ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚʟʘʠʤʦʩʚʷʟʴ 

ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʩʢʦʧʘʝʤʦʛʦ ʪʦʧʣʠʚʘ ʠ ʜʠʥʘʤʠʢʠ ʚʳʙʨʦʩʦʚ 

ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ ʦʪ ʧʨʦʮʝʩʩʦʚ ʝʛʦ ʩʞʠʛʘʥʠʷ. ɺ ʦʜʥʠʭ ʨʘʙʦʪʘʭ ï ʧʨʝʜʧʨʠʥʷʪʘ 

ʧʦʧʳʪʢʘ ʦʮʝʥʠʪʴ ʚʣʠʷʥʠʝ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʥʘʣʦʛʦʚ ʥʘ ʜʠʥʘʤʠʢʫ ʚʳʙʨʦʩʦʚ 

[Liobikienǟ et al., 2019; Jeffrey, Perkins, 2015; Kettner-Marx, Kletzan-Slamanig, 

2018]. ɺ ʜʨʫʛʠʭ - ʧʨʦʠʟʚʝʜʝʥʘ ʦʮʝʥʢʘ ʪʘʢ ʥʘʟʳʚʘʝʤʦʡ ʚʤʝʥʝʥʥʦʡ ʮʝʥʳ ʥʘ 

ʫʛʣʝʨʦʜ ï ʩʦʚʦʢʫʧʥʦʛʦ ʥʘʣʦʛʦʚʦʛʦ ʙʨʝʤʝʥʠ ʪʦʥʥʳ ʚʳʙʨʦʩʦʚ, ʫʯʠʪʳʚʘʶʱʝʡ ʥʝ 
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ʪʦʣʴʢʦ ʵʬʬʝʢʪ ʫʛʣʝʨʦʜʥʦʛʦ ʥʘʣʦʛʘ ʠʣʠ ʉʊɺ, ʥʦ ʠ ʜʨʫʛʠʭ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ 

ʥʘʣʦʛʦʚ, ʢʦʩʚʝʥʥʦ ʚʦʟʜʝʡʩʪʚʫʶʱʠʭ ʥʘ ʫʨʦʚʝʥʴ ʚʳʙʨʦʩʦʚ [Schleiniger 2016; 

OECD, 2016; OECD, 2019; OECD, 2020]. 

ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʚ ʢʦʤʧʣʝʢʩʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʆʕʉʈ ʧʨʦʠʟʚʦʜʠʪʩʷ ʦʮʝʥʢʘ 

ʚʤʝʥʝʥʥʦʡ ʮʝʥʳ ʥʘ ʫʛʣʝʨʦʜ (çEffective Carbon Priceè), ʚʢʣʶʯʘʶʱʝʡ ʚ ʩʝʙʷ 

ʥʘʙʦʨ ʮʝʥʦʚʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʩʦʚʦʢʫʧʥʦʩʪʠ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ 

ʥʘʣʦʛʦʚ [OECD, 2013]. ɺ ʜʨʫʛʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʆʕʉʈ ʧʨʦʠʟʚʦʜʠʪʩʷ ʨʘʩʯʝʪ 

ʚʤʝʥʝʥʥʦʡ ʩʪʘʚʢʠ ʥʘʣʦʛʘ ʥʘ ʫʛʣʝʨʦʜ (çEffective Carbon Rateè), ʚʢʣʶʯʘʶʱʝʡ ʚ 

ʩʝʙʷ ʮʝʥʫ ʉʊɺ, ʘ ʪʘʢʞʝ ʩʪʘʚʢʠ ʫʛʣʝʨʦʜʥʦʛʦ ʥʘʣʦʛʘ ʠ ʧʨʦʯʠʭ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ 

ʥʘʣʦʛʦʚ, ʜʝʡʩʪʚʫʶʱʝʡ ʚ 2012 ʛ. ʚ 41 ʩʪʨʘʥʝ [OECD, 2016]. ɸʥʘʣʠʟ ʆʕʉʈ 

ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʜʝʪʘʣʠʟʠʨʦʚʘʥʥʦʡ ʩʪʘʪʠʩʪʠʢʝ ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʷ ʚ 

ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʦʪʨʘʩʣʠ, ʦʭʚʘʪʳʚʘʶʱʝʡ ʬʠʩʢʘʣʴʥʦʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʨʘʟʥʳʭ 

ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ ʚ ʨʘʟʥʳʭ ʩʝʛʤʝʥʪʘʭ ʵʢʦʥʦʤʠʢʠ [OECD, 2019]. ʂʨʦʤʝ ʪʦʛʦ, 

ʨʷʜ ʨʘʙʦʪ ʧʦʩʚʷʱʝʥ ʚʦʧʨʦʩʘʤ ʵʬʬʝʢʪʠʚʥʦʛʦ ʩʦʯʝʪʘʥʠʷ ʚʟʘʠʤʦʜʦʧʦʣʷʶʱʠʭ 

ʠʥʩʪʨʫʤʝʥʪʦʚ ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʧʦʣʠʪʠʢʠ [Hood, 2011; Tvinnereim, Mehling 2018].  

ɺʤʝʩʪʝ ʩ ʪʝʤ ʢʨʫʛ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʦʩʚʷʱʝʥʥʳʡ ʩʦʧʦʩʪʘʚʣʝʥʠʶ ʚʣʠʷʥʠʷ 

ʫʛʣʝʨʦʜʥʦʛʦ ʥʘʣʦʛʘ, ʉʊɺ ʠ ʩʦʚʦʢʫʧʥʦʩʪʠ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʥʘʣʦʛʦʚ ʢʨʘʡʥʝ 

ʦʛʨʘʥʠʯʝʥ [Jeffrey, Perkins, 2015; Kettner-Marx, Kletzan-Slamanig, 2018]. ɹʦʣʝʝ 

ʪʦʛʦ, ʚʚʠʜʫ ʩʣʦʞʥʦʩʪʠ ʦʮʝʥʢʠ ʚʤʝʥʝʥʥʦʡ ʮʝʥʳ ʥʘ ʫʛʣʝʨʦʜ, ʦʪʩʫʪʩʪʚʫʶʪ 

ʨʘʙʦʪʳ, ʧʦʩʚʷʱʝʥʥʳʝ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʦʮʝʥʢʝ ʚʣʠʷʥʠʷ ʝʝ ʠʟʤʝʥʝʥʠʡ ʥʘ 

ʜʠʥʘʤʠʢʫ ʚʳʙʨʦʩʦʚ. ʅʘʩʪʦʷʱʝʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʨʠʟʚʘʥʦ ʟʘʧʦʣʥʠʪʴ ʵʪʦʪ ʧʨʦʙʝʣ.  

ɺ ʈʦʩʩʠʠ ʚʦʧʨʦʩʘʤ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʚʳʙʨʦʩʦʚ ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ 

ʵʢʦʥʦʤʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ ʧʦʩʚʷʱʝʥʦ ʥʝ ʪʘʢ ʤʥʦʛʦ ʨʘʙʦʪ. ɺ ʯʠʩʣʝ ʧʨʦʯʝʛʦ 

ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʀ.ɸ. ɹʘʰʤʘʢʦʚʘ, ɸ.ɸ. ɻʦʣʫʙʘ, ʆ.ɺ. ʃʫʛʦʚʦʛʦ, 

ʀ.ɸ. ʄʘʢʘʨʦʚʘ, ɹ.ʅ. ʇʦʨʬʠʨʴʝʚʘ, ɺ.ʖ. ʇʦʪʘʰʥʠʢʦʚʘ. ʉʨʝʜʠ ʨʦʩʩʠʡʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ, ʟʘʥʠʤʘʶʱʠʭʩʷ ʨʘʟʣʠʯʥʳʤʠ ʘʩʧʝʢʪʘʤʠ ʧʨʦʙʣʝʤ ʵʢʦʥʦʤʠʢʠ 

ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ, ʘ ʪʘʢʞʝ ʚʦʧʨʦʩʘʤʠ ʥʠʟʢʦʫʛʣʝʨʦʜʥʦʛʦ ʨʘʟʚʠʪʠʷ ʤʠʨʦʚʦʡ ʠ 

ʨʦʩʩʠʡʩʢʦʡ ʵʢʦʥʦʤʠʢʠ, ʩʪʦʠʪ ʚʳʜʝʣʠʪʴ ʀ.ɸ. ɹʘʰʤʘʢʦʚʘ, ɸ.ʆ. ʂʦʢʦʨʠʥʘ, ʆ.ɺ. 

ʃʫʛʦʚʦʛʦ, ʀ.ɸ. ʄʘʢʘʨʦʚʘ, ɹ.ʅ. ʇʦʨʬʠʨʴʝʚʘ, ɺ.ʖ. ʇʦʪʘʰʥʠʢʦʚʘ, ʉ.ɸ. ʈʦʛʠʥʢʦ, 

ɻ.ɺ. ʉʘʬʦʥʦʚʘ, ʄ.ɸ. ʖʣʢʠʥʘ. 
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ʆʙʲʝʢʪʦʤ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʧʦʣʠʪʠʢʘ ʧʦ 

ʨʝʛʫʣʠʨʦʚʘʥʠʶ ʚʳʙʨʦʩʦʚ ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ. ʇʨʝʜʤʝʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ï 

ʚʣʠʷʥʠʝ ʧʨʷʤʳʭ (ʫʛʣʝʨʦʜʥʦʛʦ ʥʘʣʦʛʘ ʠ ʉʊɺ) ʠ ʢʦʩʚʝʥʥʳʭ (ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ 

ʥʘʣʦʛʦʚ) ʠʥʩʪʨʫʤʝʥʪʦʚ ʥʘ ʜʠʥʘʤʠʢʫ ʚʳʙʨʦʩʦʚ ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ ʚ ʝʚʨʦʧʝʡʩʢʠʭ 

ʩʪʨʘʥʘʭ. ɽʚʨʦʧʝʡʩʢʠʝ ʩʪʨʘʥʳ ʧʝʨʚʳʤʠ ʥʘʯʘʣʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʵʢʦʥʦʤʠʯʝʩʢʠʝ 

ʤʝʪʦʜʳ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʚʳʙʨʦʩʦʚ ʧʘʨʠʢʦʚʳʭ ʛʘʟʦʚ, ʯʪʦ ʦʙʫʩʣʘʚʣʠʚʘʝʪ 

ʨʘʟʚʠʪʦʩʪʴ ʩʠʩʪʝʤ ʫʛʣʝʨʦʜʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʢʘʢ ʥʘ ʫʨʦʚʥʝ ɽʉ, ʪʘʢ ʠ ʥʘ 

ʫʨʦʚʥʝ ʦʪʜʝʣʴʥʳʭ ʩʪʨʘʥ, ʘ ʪʘʢʞʝ ʜʦʩʪʫʧʥʦʩʪʴ ʚʨʝʤʝʥʥʳʭ ʨʷʜʦʚ, ʥʝʦʙʭʦʜʠʤʳʭ 

ʜʣʷ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʘʥʘʣʠʟʘ.  

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʦʩʪʦʠʪ ʚ ʦʮʝʥʢʝ ʚʤʝʥʝʥʥʦʡ ʮʝʥʳ ʥʘ ʫʛʣʝʨʦʜ ʠ 

ʩʦʧʦʩʪʘʚʣʝʥʠʠ ʚʣʠʷʥʠʷ ʧʨʷʤʳʭ ʠ ʢʦʩʚʝʥʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ 

ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʥʘ ʜʠʥʘʤʠʢʫ ʚʳʙʨʦʩʦʚ ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ ʚ ʝʚʨʦʧʝʡʩʢʠʭ ʩʪʨʘʥʘʭ. 

ʇʦʩʪʘʚʣʝʥʥʘʷ ʮʝʣʴ ʜʠʩʩʝʨʪʘʮʠʠ ʦʧʨʝʜʝʣʷʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʨʝʰʝʥʠʷ ʩʣʝʜʫʶʱʠʭ ʟʘʜʘʯ: 

¶ ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʪʴ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʧʦʜʭʦʜʳ ʢ ʵʢʦʥʦʤʠʯʝʩʢʦʤʫ 

ʨʝʛʫʣʠʨʦʚʘʥʠʶ ʥʝʛʘʪʠʚʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘ 

ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ; 

¶ ʦʮʝʥʠʪʴ ʨʦʣʴ ʠ ʦʛʨʘʥʠʯʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʮʝʥʳ ʥʘ 

ʫʛʣʝʨʦʜ ʚ ʩʠʩʪʝʤʝ ʤʝʨ ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʧʦʣʠʪʠʢʠ, ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʦʩʦʙʝʥʥʦʩʪʠ 

ʝʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʘ ʧʨʠʤʝʨʝ ʝʚʨʦʧʝʡʩʢʠʭ ʩʪʨʘʥ; 

¶ ʦʩʫʱʝʩʪʚʠʪʴ ʧʦʜʩʯʝʪ ʚʤʝʥʝʥʥʦʡ ʮʝʥʳ ʥʘ ʫʛʣʝʨʦʜ, ʚʢʣʶʯʘʶʱʝʡ 

ʧʨʷʤʫʶ ʠ ʢʦʩʚʝʥʥʫʶ ʮʝʥʫ ʥʘ ʫʛʣʝʨʦʜ ʚ ʝʚʨʦʧʝʡʩʢʠʭ ʩʪʨʘʥʘʭ; 

¶ ʧʨʦʠʟʚʝʩʪʠ ʨʝʛʨʝʩʩʠʦʥʥʫʶ ʦʮʝʥʢʫ ʚʦʟʜʝʡʩʪʚʠʷ ʠʟʤʝʥʝʥʠʡ 

ʚʤʝʥʝʥʥʦʡ ʮʝʥʳ ʥʘ ʫʛʣʝʨʦʜ ʥʘ ʦʙʲʝʤ ʚʳʙʨʦʩʦʚ ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ ʚ 

ʝʚʨʦʧʝʡʩʢʠʭ ʩʪʨʘʥʘʭ ʚ 2008-2018 ʛʛ.; 

¶ ʥʘ ʦʩʥʦʚʝ ʨʝʛʨʝʩʩʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ ʩʦʧʦʩʪʘʚʠʪʴ ʚʣʠʷʥʠʝ ʧʨʷʤʳʭ ʠ 

ʢʦʩʚʝʥʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʥʘ ʜʠʥʘʤʠʢʫ ʚʳʙʨʦʩʦʚ ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ ʚ 

ʝʚʨʦʧʝʡʩʢʠʭ ʩʪʨʘʥʘʭ ʚ 2008-2018 ʛʛ.; 
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¶ ʦʩʫʱʝʩʪʚʠʪʴ ʧʦʜʩʯʝʪ ʚʤʝʥʝʥʥʦʡ ʮʝʥʳ ʥʘ ʫʛʣʝʨʦʜ ʜʣʷ ʨʘʟʣʠʯʥʳʭ 

ʪʠʧʦʚ ʠʩʢʦʧʘʝʤʦʛʦ ʪʦʧʣʠʚʘ ʜʣʷ ʦʪʜʝʣʴʥʳʭ ʩʪʨʘʥ ɽʚʨʦʧʳ; 

¶ ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʦʧʳʪʘ ʝʚʨʦʧʝʡʩʢʠʭ ʩʪʨʘʥ ʨʘʟʨʘʙʦʪʘʪʴ 

ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʬʦʨʤʠʨʦʚʘʥʠʶ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʩʠʩʪʝʤʳ ʨʝʛʫʣʠʨʦʚʘʥʠʷ 

ʚʳʙʨʦʩʦʚ ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ ʚ ʈʦʩʩʠʠ ʩ ʫʯʝʪʦʤ ʦʩʦʙʝʥʥʦʩʪʝʡ ʨʦʩʩʠʡʩʢʦʡ 

ʵʢʦʥʦʤʠʢʠ ʠ ʬʠʩʢʘʣʴʥʦʡ ʩʠʩʪʝʤʳ. 

ʄʝʪʦʜʦʣʦʛʠʯʝʩʢʘʷ ʦʩʥʦʚʘ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʄʝʪʦʜʦʣʦʛʠʯʝʩʢʦʡ ʦʩʥʦʚʦʡ 

ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʦʮʝʥʢʠ ʨʦʣʠ ʧʨʷʤʳʭ ʠ ʢʦʩʚʝʥʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʨʝʛʫʣʠʨʦʚʘʥʠʷ 

ʚʳʙʨʦʩʦʚ ʚʳʩʪʫʧʘʶʪ ʵʢʦʥʦʤʝʪʨʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʧʘʥʝʣʴʥʳʭ ʜʘʥʥʳʭ ʩ 

ʬʠʢʩʠʨʦʚʘʥʥʳʤʠ ʚʨʝʤʝʥʥʳʤʠ ʠ ʩʪʨʘʥʦʚʳʤʠ ʵʬʬʝʢʪʘʤʠ, ʧʦʩʪʨʦʝʥʥʳʝ ʜʣʷ 

ʛʨʫʧʧʳ ʝʚʨʦʧʝʡʩʢʠʭ ʩʪʨʘʥ ʧʦ ʜʘʥʥʳʤ ʟʘ ʧʝʨʠʦʜ 2008-2018 ʛʛ.  

ɺʘʞʥʳʤ ʟʚʝʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʤʝʪʦʜʦʣʦʛʠʠ ʨʘʩʯʝʪʘ 

ʚʤʝʥʝʥʥʦʡ ʮʝʥʳ ʥʘ ʫʛʣʝʨʦʜ ï ʬʠʩʢʘʣʴʥʦʡ ʥʘʛʨʫʟʢʠ ʥʘ ʪʦʥʥʫ ʚʳʙʨʦʩʦʚ ʉʆ2 ʦʪ 

ʩʞʠʛʘʥʠʷ ʠʩʢʦʧʘʝʤʦʛʦ ʪʦʧʣʠʚʘ. ʆʥʘ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʫʤʤʫ 

ʧʨʷʤʳʭ ʠ ʢʦʩʚʝʥʥʳʭ ʮʝʥ ʥʘ ʫʛʣʝʨʦʜ. ʂʦʩʚʝʥʥʘʷ ʮʝʥʘ ʥʘ ʫʛʣʝʨʦʜ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʩʦʙʦʡ ʧʦʩʪʫʧʣʝʥʠʷ ʦʪ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʥʘʣʦʛʦʚ ʚ ʝʚʨʦʧʝʡʩʢʠʭ ʩʪʨʘʥʘʭ ʠʟ 

ʨʘʩʯʝʪʘ ʥʘ ʪʦʥʥʫ ʚʳʙʨʦʩʦʚ ʉʆ2 ʦʪ ʩʞʠʛʘʥʠʷ ʠʩʢʦʧʘʝʤʦʛʦ ʪʦʧʣʠʚʘ. ʇʨʷʤʘʷ ʮʝʥʘ 

ʥʘ ʫʛʣʝʨʦʜ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʚʤʝʥʝʥʥʳʡ ʥʘʣʦʛ ʥʘ ʫʛʣʝʨʦʜ ʠ ʚʤʝʥʝʥʥʫʶ ʮʝʥʫ 

ɽʉʊɺ, ʢʦʪʦʨʳʝ ʨʘʩʩʯʠʪʳʚʘʶʪʩʷ ʥʘ ʦʩʥʦʚʝ ʥʘʣʦʛʦʚʳʭ ʧʦʩʪʫʧʣʝʥʠʡ ʩ 

ʫʛʣʝʨʦʜʥʦʛʦ ʥʘʣʦʛʘ ʠ ʫʨʦʚʥʷ ʮʝʥ ʥʘ ɽʉʊɺ ʠ ʦʙʲʝʤʘ ʪʦʨʛʫʝʤʳʭ ʨʘʟʨʝʰʝʥʠʡ. 

ʅʘʢʦʥʝʮ, ʚ ʨʘʤʢʘʭ ʠʩʩʣʝʜʦʚʘʥʠʷ ʪʘʢʞʝ ʧʨʦʠʟʚʝʜʝʥ ʨʘʩʯʝʪ ʫʜʝʣʴʥʦʡ ʮʝʥʳ ʥʘ 

ʫʛʣʝʨʦʜ ʜʣʷ ʨʘʟʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʠʩʢʦʧʘʝʤʦʛʦ ʪʦʧʣʠʚʘ, ʯʪʦ ʜʘʝʪ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ 

ʪʦʤ, ʥʘʩʢʦʣʴʢʦ ʚʤʝʥʝʥʥʳʝ ʩʪʘʚʢʠ ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ 

ʵʥʝʨʛʦʧʨʦʜʫʢʪʦʚ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʳ ʠʭ ʫʛʣʝʨʦʜʦʝʤʢʦʩʪʠ.  

ʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ʙʘʟʘ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʀʥʬʦʨʤʘʮʠʦʥʥʫʶ ʙʘʟʫ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʦʩʪʘʚʣʷʝʪ ʘʢʘʜʝʤʠʯʝʩʢʘʷ ʣʠʪʝʨʘʪʫʨʘ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʩʪʘʪʴʠ ʚ 

ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʨʝʮʝʥʟʠʨʫʝʤʳʭ ʞʫʨʥʘʣʘʭ, ʦʪʯʝʪʳ ʤʝʞʜʫʥʘʨʦʜʥʳʭ (ʆʕʉʈ, 

ʄʕɸ, BP, ɺʩʝʤʠʨʥʳʡ ʙʘʥʢ ʠ ʜʨ.) ʠ ʥʘʮʠʦʥʘʣʴʥʳʭ ʧʨʦʬʠʣʴʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʠ 

ʢʦʤʧʘʥʠʡ, ʘ ʪʘʢʞʝ ʙʘʟʳ ʜʘʥʥʳʭ ʝʚʨʦʧʝʡʩʢʦʡ ʠ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʩʪʘʪʠʩʪʠʢʠ 
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(Eurostat, IEA, OECD, World Bank, Euromonitor International). ɺ ʯʘʩʪʥʦʩʪʠ ʜʣʷ 

ʦʮʝʥʢʠ ʚʤʝʥʝʥʥʦʡ ʮʝʥʳ ʥʘ ʫʛʣʝʨʦʜ ʠ ʝʝ ʦʩʥʦʚʥʳʭ ʩʦʩʪʘʚʣʷʶʱʠʭ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʜʘʥʥʳʝ European Environmental Agency, 

Ember, Eurostat, ʚ ʪʦʤ ʯʠʩʣʝ ʙʘʟʘ ʜʘʥʥʳʭ Environmental tax statistics. ɼʣʷ ʦʮʝʥʢʠ 

ʫʜʝʣʴʥʦʡ ʮʝʥʳ ʚʳʙʨʦʩʦʚ ʚ ʨʘʟʨʝʟʝ ʦʩʥʦʚʥʳʭ ʚʠʜʦʚ ʢʦʥʝʯʥʦʡ ʧʦʪʨʝʙʣʷʝʤʦʡ 

ʵʥʝʨʛʠʠ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʙʘʟʘ ʜʘʥʥʳʭ OECD/IEA Taxing energy use. 

ʅʘʫʯʥʘʷ ʥʦʚʠʟʥʘ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʅʘʫʯʥʘʷ ʥʦʚʠʟʥʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʢʣʘʜʳʚʘʝʪʩʷ ʠʟ ʪʨʝʭ ʦʩʥʦʚʥʳʭ 

ʩʦʩʪʘʚʣʷʶʱʠʭ: 

1. ʈʘʙʦʪʘ ʧʨʝʜʣʘʛʘʝʪ ʤʝʪʦʜʦʣʦʛʠʶ ʧʦʜʩʯʝʪʘ ʚʤʝʥʝʥʥʦʡ ʮʝʥʳ ʥʘ 

ʫʛʣʝʨʦʜ ï ʩʦʚʦʢʫʧʥʦʡ ʩʪʦʠʤʦʩʪʠ ʪʦʥʥʳ ʚʳʙʨʦʩʦʚ. ʆʥʘ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʢʘʢ 

ʧʨʷʤʫʶ ʮʝʥʫ ʥʘ ʚʳʙʨʦʩʳ ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ, ʫʩʪʘʥʘʚʣʠʚʘʝʤʫʶ ʟʘ ʩʯʝʪ 

ʫʛʣʝʨʦʜʥʳʭ ʥʘʣʦʛʦʚ ʠ ɽʉʊɺ, ʪʘʢ ʠ ʢʦʩʚʝʥʥʫʶ ʮʝʥʫ, ʧʨʝʜʩʪʘʚʣʝʥʥʫʶ ʚ ʥʘʣʦʛʘʭ 

ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʩʢʦʧʘʝʤʦʛʦ ʪʦʧʣʠʚʘ (ʚ ʪʦʤ ʯʠʩʣʝ ʥʘʣʦʛʦʚ ʥʘ ʤʦʪʦʨʥʦʝ 

ʪʦʧʣʠʚʦ).  

2. ʅʘ ʦʩʥʦʚʝ ʧʦʜʩʯʝʪʘ ʚʤʝʥʝʥʥʦʡ ʮʝʥʳ ʥʘ ʫʛʣʝʨʦʜ, ʘ ʪʘʢʞʝ ʝʝ 

ʢʦʤʧʦʥʝʥʪ ï ʧʨʷʤʦʡ ʠ ʢʦʩʚʝʥʥʦʡ ʮʝʥʳ ʥʘ ʚʳʙʨʦʩʳ ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ ï 

ʧʦʩʨʝʜʩʪʚʦʤ ʧʦʩʪʨʦʝʥʠʷ ʩʝʨʠʠ ʧʘʥʝʣʴʥʳʭ ʨʝʛʨʝʩʩʠʡ ʚʧʝʨʚʳʝ ʧʨʦʠʟʚʝʜʝʥʘ 

ʦʮʝʥʢʘ ʚʣʠʷʥʠʷ ʠʟʤʝʥʝʥʠʷ ʚʤʝʥʝʥʥʦʡ ʮʝʥʳ ʥʘ ʫʛʣʝʨʦʜ ʥʘ ʜʠʥʘʤʠʢʫ ʚʳʙʨʦʩʦʚ, 

ʘ ʪʘʢʞʝ ʩʦʧʦʩʪʘʚʣʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʷʤʳʭ ʠ ʢʦʩʚʝʥʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ 

ʫʛʣʝʨʦʜʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʚ ʝʚʨʦʧʝʡʩʢʠʭ ʩʪʨʘʥʘʭ.  

3. ʈʘʙʦʪʘ ʧʨʝʜʣʘʛʘʝʪ ʠ ʢʦʥʮʝʧʪʫʘʣʴʥʦ ʦʙʦʩʥʦʚʳʚʘʝʪ ʧʦʥʷʪʠʝ 

çʫʛʣʝʨʦʜʥʦʡ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʩʪʠè ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʷ, ʢʦʪʦʨʦʝ ʧʦʜʨʘʟʫʤʝʚʘʝʪ 

ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʩʪʴ ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʵʥʝʨʛʦʧʨʦʜʫʢʪʦʚ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʠʭ ʫʛʣʝʨʦʜʦʝʤʢʦʩʪʴʶ. ɺ ʨʘʙʦʪʝ ʜʘʥʘ ʦʮʝʥʢʘ ʚʤʝʥʝʥʥʦʡ ʮʝʥʳ ʥʘ 

ʫʛʣʝʨʦʜ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʠʩʢʦʧʘʝʤʦʛʦ ʪʦʧʣʠʚʘ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʫʩʣʦʚʥʦ 

ʦʮʝʥʠʪʴ ʫʨʦʚʝʥʴ çʫʛʣʝʨʦʜʥʦʡ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʩʪʠè ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʷ ʚ 

ʵʥʝʨʛʝʪʠʢʝ ʝʚʨʦʧʝʡʩʢʠʭ ʩʪʨʘʥ.  
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ʊʝʦʨʝʪʠʯʝʩʢʘʷ ʠ ʧʨʘʢʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʦʛʫʪ ʙʳʪʴ ʚʦʩʪʨʝʙʦʚʘʥʳ ʢʘʢ ʘʢʘʜʝʤʠʯʝʩʢʠʤ 

ʩʦʦʙʱʝʩʪʚʦʤ, ʪʘʢ ʠ ʨʦʩʩʠʡʩʢʠʤʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤʠ ʚʝʜʦʤʩʪʚʘʤʠ, 

ʦʪʚʝʪʩʪʚʝʥʥʳʤʠ ʟʘ ʨʝʘʣʠʟʘʮʠʶ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʠ ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʧʦʣʠʪʠʢʠ. 

ʊʝʦʨʝʪʠʯʝʩʢʫʶ ʟʥʘʯʠʤʦʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʦʩʪʘʚʣʷʝʪ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ 

ʨʘʟʨʘʙʦʪʢʘ ʤʝʪʦʜʦʣʦʛʠʠ ʧʦʜʩʯʝʪʘ ʚʤʝʥʝʥʥʦʡ ʮʝʥʳ ʥʘ ʫʛʣʝʨʦʜ ʠ ʝʝ 

ʩʦʩʪʘʚʣʷʶʱʠʭ, ʦʮʝʥʢʘ ʚʣʠʷʥʠʷ ʠʭ ʠʟʤʝʥʝʥʠʡ ʥʘ ʦʙʲʝʤ ʚʳʙʨʦʩʦʚ ʧʘʨʥʠʢʦʚʳʭ 

ʛʘʟʦʚ, ʧʨʘʢʪʠʯʝʩʢʫʶ ï ʦʮʝʥʢʘ ʚʦʟʤʦʞʥʦʩʪʝʡ ʠ ʦʛʨʘʥʠʯʝʥʠʡ ʚʚʝʜʝʥʠʷ ʮʝʥʳ ʥʘ 

ʫʛʣʝʨʦʜ ʚ ʈʦʩʩʠʠ, ʧʨʝʜʩʪʘʚʣʝʥʥʘʷ ʚ ʟʘʢʣʶʯʠʪʝʣʴʥʦʡ ʛʣʘʚʝ ʜʠʩʩʝʨʪʘʮʠʠ.   

ʇʦʣʦʞʝʥʠʷ, ʚʳʥʦʩʠʤʳʝ ʥʘ ʟʘʱʠʪʫ 

ʅʘ ʟʘʱʠʪʫ ʚʳʥʦʩʷʪʩʷ ʩʣʝʜʫʶʱʠʝ ʧʦʣʦʞʝʥʠʷ, ʩʦʜʝʨʞʘʱʠʝʩʷ ʚ 

ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ: 

1. ɺ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʣʠʪʝʨʘʪʫʨʝ ʮʝʥʘ ʥʘ ʫʛʣʝʨʦʜ ʩʯʠʪʘʝʪʩʷ ʥʘʠʙʦʣʝʝ 

ʵʬʬʝʢʪʠʚʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʧʦʣʠʪʠʢʠ, ʧʦʪʦʤʫ ʯʪʦ ʧʦʟʚʦʣʷʝʪ 

ʫʨʘʚʥʷʪʴ ʧʨʝʜʝʣʴʥʳʝ ʠʟʜʝʨʞʢʠ ʩʦʢʨʘʱʝʥʠʷ ʚʳʙʨʦʩʦʚ ʤʝʞʜʫ ʵʤʠʪʝʥʪʘʤʠ ʠ 

ʠʩʪʦʯʥʠʢʘʤʠ ʩʦʢʨʘʱʝʥʠʷ ʚʳʙʨʦʩʦʚ, ʯʝʛʦ ʥʝʚʦʟʤʦʞʥʦ ʜʦʙʠʪʴʩʷ 

ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʤʠ ʤʝʪʦʜʘʤʠ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʚʳʙʨʦʩʦʚ (ʩʪʘʥʜʘʨʪʘʤʠ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ, ʧʨʝʜʧʠʩʘʥʠʝʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʦʥʢʨʝʪʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʜʨ.). 

ʊʝʤ ʥʝ ʤʝʥʝʝ ʵʬʬʝʢʪʠʚʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʮʝʥʳ ʥʘ ʚʳʙʨʦʩʳ ʦʛʨʘʥʠʯʝʥʦ ʨʷʜʦʤ 

ʬʘʢʪʦʨʦʚ, ʧʦʨʦʡ ʜʝʣʘʶʱʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʢʣʠʤʘʪʠʯʝʩʢʦʡ 

ʧʦʣʠʪʠʢʠ ʣʫʯʰʝʡ ʘʣʴʪʝʨʥʘʪʠʚʦʡ. ʂ ʠʭ ʯʠʩʣʫ ʦʪʥʦʩʷʪʩʷ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴ 

ʪʝʤʧʦʚ ʨʦʩʪʘ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ, ʢʘʯʝʩʪʚʦ 

ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʦʡ ʩʨʝʜʳ ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʨʳʥʦʯʥʳʭ ʩʠʣ ʚ ʵʢʦʥʦʤʠʢʝ, 

ʥʘʣʠʯʠʝ ʨʠʩʢʦʚ ʦʩʣʘʙʣʝʥʠʷ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʦʪʜʝʣʴʥʳʭ ʦʪʨʘʩʣʝʡ, 

ʨʠʩʢʦʚ ʫʚʝʣʠʯʝʥʠʷ ʩʦʮʠʘʣʴʥʦʛʦ ʥʝʨʘʚʝʥʩʪʚʘ.  

2. ʕʢʦʥʦʤʠʯʝʩʢʦʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʚʳʙʨʦʩʦʚ, ʧʨʝʜʧʦʣʘʛʘʶʱʝʝ 

ʚʚʝʜʝʥʠʝ ʮʝʥʳ ʥʘ ʫʛʣʝʨʦʜ, ʤʦʞʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʧʨʷʤʳʤ ʠ ʢʦʩʚʝʥʥʳʤ 

ʩʧʦʩʦʙʦʤ. ʇʨʷʤʦʝ ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʚʳʙʨʦʩʦʚ ʤʦʞʝʪ 

ʧʨʦʠʟʚʦʜʠʪʴʩʷ ʧʦʩʨʝʜʩʪʚʦʤ ʫʛʣʝʨʦʜʥʦʛʦ ʥʘʣʦʛʘ, ʉʊɺ ʠʣʠ ʛʠʙʨʠʜʥʦʛʦ 
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ʠʥʩʪʨʫʤʝʥʪʘ, ʩʦʯʝʪʘʶʱʝʛʦ ʵʣʝʤʝʥʪʳ ʦʙʦʠʭ. ʂʦʩʚʝʥʥʦʝ ʵʢʦʥʦʤʠʯʝʩʢʦʝ 

ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʚʳʙʨʦʩʦʚ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦʩʨʝʜʩʪʚʦʤ ʤʝʨ ʬʠʩʢʘʣʴʥʦʛʦ 

ʨʝʛʫʣʠʨʦʚʘʥʠʷ (ʥʘʣʦʛʦʚ ʠ ʩʫʙʩʠʜʠʡ) ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʧʦʪʨʝʙʣʝʥʠʷ ʧʨʦʜʫʢʮʠʠ, 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʪʦʨʦʡ ʩʦʧʨʷʞʝʥʦ ʩ ʚʳʙʨʦʩʘʤʠ ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ.  

ʉʦʢʨʘʱʝʥʠʝ ʚʳʙʨʦʩʦʚ ʚ ʵʥʝʨʛʝʪʠʢʝ ʚʦʟʤʦʞʥʦ ʢʘʢ ʟʘ ʩʯʝʪ ʩʦʢʨʘʱʝʥʠʷ 

ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʷ, ʪʘʢ ʠ ʟʘ ʩʯʝʪ ʧʝʨʝʭʦʜʘ ʢ ʧʦʪʨʝʙʣʝʥʠʶ ʤʝʥʝʝ ʫʛʣʝʨʦʜʦʝʤʢʠʭ 

ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ. ʇʨʷʤʘʷ ʮʝʥʘ ʥʘ ʫʛʣʝʨʦʜ ʧʦʟʚʦʣʷʝʪ ʟʘʜʝʡʩʪʚʦʚʘʪʴ ʩʨʘʟʫ ʦʙʘ 

ʩʧʦʩʦʙʘ. ʂʦʩʚʝʥʥʦʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʚʳʙʨʦʩʦʚ, ʥʘʧʨʦʪʠʚ, ʟʘʜʝʡʩʪʚʫʝʪ ʪʦʣʴʢʦ 

ʧʝʨʚʳʡ ʩʧʦʩʦʙ ʠ, ʧʨʠ ʧʨʦʯʠʭ ʨʘʚʥʳʭ, ʚ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ, ʯʝʤ ʧʨʷʤʦʝ 

ʨʝʛʫʣʠʨʦʚʘʥʠʝ, ʩʦʟʜʘʝʪ ʫʩʣʦʚʠʷ ʜʣʷ ʩʦʢʨʘʱʝʥʠʷ ʚʳʙʨʦʩʦʚ. ʕʪʦ ʦʙʫʩʣʘʚʣʠʚʘʝʪ 

ʙʦʣʴʰʫʶ ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʷʤʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʢʦʩʚʝʥʥʳʤʠ.  

3. ʆʜʥʘʢʦ ʝʩʣʠ ʠʥʩʪʨʫʤʝʥʪʳ ʧʨʷʤʦʛʦ ʫʛʣʝʨʦʜʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ 

ʥʘʯʘʣʠ ʧʦʷʚʣʷʪʴʩʷ ʪʦʣʴʢʦ ʚ 1990-ʝ ʛʛ., ʘ ʘʢʪʠʚʥʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʧʦʣʫʯʠʣʠ 

ʣʠʰʴ ʚ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʴ ʣʝʪ, ʪʦ ʪʨʘʜʠʮʠʦʥʥʳʝ ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʥʘʣʦʛʠ (ʘʢʮʠʟʳ 

ʥʘ ʪʦʧʣʠʚʦ, ʥʘʣʦʛʠ ʥʘ ʜʦʙʳʯʫ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʠ ʜʨ.) ʠʤʝʶʪ ʙʦʣʝʝ ʜʣʠʪʝʣʴʥʫʶ 

ʠʩʪʦʨʠʶ ʠ ʦʭʚʘʪʳʚʘʝʪ ʙʦʣʴʰʠʡ ʦʙʲʝʤ ʚʳʙʨʦʩʦʚ ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ. ʋʨʦʚʝʥʴ 

ʢʦʩʚʝʥʥʦʡ ʮʝʥʳ ʥʘ ʫʛʣʝʨʦʜ, ʢʘʢ ʧʨʘʚʠʣʦ, ʚʳʰʝ, ʯʝʤ ʫʨʦʚʝʥʴ ʧʨʷʤʦʡ ʮʝʥʳ ʥʘ 

ʫʛʣʝʨʦʜ. ʕʪʦ ï ʨʝʟʫʣʴʪʘʪ ʤʝʥʴʰʝʡ ʥʘʣʦʛʦʚʦʡ ʙʘʟʳ ʧʨʷʤʦʡ ʮʝʥʳ ʥʘ ʫʛʣʝʨʦʜ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʥʘʣʦʛʦʚʦʡ ʙʘʟʦʡ ʢʦʩʚʝʥʥʦʡ ʮʝʥʳ ʥʘ ʫʛʣʝʨʦʜ ʠʟ-ʟʘ ʟʥʘʯʠʪʝʣʴʥʦ 

ʙʦʣʴʰʝʛʦ ʦʭʚʘʪʘ ʚʳʙʨʦʩʦʚ ʧʦʩʣʝʜʥʝʡ. ɺ ʩʪʨʘʥʘʭ, ʠʤʝʶʱʠʭ ʜʣʠʪʝʣʴʥʫʶ 

ʠʩʪʦʨʠʶ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʫʛʣʝʨʦʜʥʦʛʦ ʥʘʣʦʛʘ, ï ʐʚʝʮʠʠ ʠ ʅʦʨʚʝʛʠʠ, ï ʫʨʦʚʝʥʴ 

ʧʨʷʤʦʡ ʮʝʥʳ ʥʘ ʫʛʣʝʨʦʜ ʟʘʤʝʪʥʦ ʚʳʰʝ. ʅʘʠʙʦʣʴʰʘʷ ʥʘʣʦʛʦʚʘʷ ʥʘʛʨʫʟʢʘ ʥʘ 

ʚʳʙʨʦʩʳ ʉʆ2 ʦʪ ʩʞʠʛʘʥʠʷ ʠʩʢʦʧʘʝʤʦʛʦ ʪʦʧʣʠʚʘ ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʐʚʝʡʮʘʨʠʠ, 

ʐʚʝʮʠʠ ʠ ɼʘʥʠʠ, ʛʜʝ ʧʦʢʘʟʘʪʝʣʴ ʚʤʝʥʝʥʥʦʡ ʮʝʥʳ ʥʘ ʫʛʣʝʨʦʜ ʜʦʩʪʠʛʘʝʪ 

ʟʥʘʯʝʥʠʡ 145, 144 ʠ 135 ʝʚʨʦ ʟʘ ʪʦʥʥʫ ʉʆ2 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʅʘʠʤʝʥʴʰʘʷ 

ʬʠʩʢʘʣʴʥʘʷ ʥʘʛʨʫʟʢʘ ʠʟ ʯʠʩʣʘ ʘʥʘʣʠʟʠʨʫʝʤʳʭ ʩʪʨʘʥ ī ʫ ɹʦʣʛʘʨʠʠ, ʇʦʣʴʰʠ ʠ 

ʏʝʭʠʠ (36, 33 ʠ 31 ʝʚʨʦ ʟʘ ʪʦʥʥʫ ʉʆ2 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ).  

4. ʈʝʟʫʣʴʪʘʪʳ ʨʝʛʨʝʩʩʠʦʥʥʦʡ ʦʮʝʥʢʠ ʜʝʤʦʥʩʪʨʠʨʫʶʪ, ʯʪʦ ʨʦʩʪ 

ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʥʘʣʦʛʦʚ ʚ ʝʚʨʦʧʝʡʩʢʠʭ ʩʪʨʘʥʘʭ ʦʢʘʟʳʚʘʣ ʩʫʱʝʩʪʚʝʥʥʦʝ 
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ʦʪʨʠʮʘʪʝʣʴʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʜʠʥʘʤʠʢʫ ʚʳʙʨʦʩʦʚ, ʩʦʧʦʩʪʘʚʠʤʦʝ ʩ 

ʚʦʟʜʝʡʩʪʚʠʝʤ ʧʨʷʤʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʚʳʙʨʦʩʦʚ. ʅʝʫʯʝʪ ʚʩʝʡ 

ʩʦʚʦʢʫʧʥʦʩʪʠ ʬʠʩʢʘʣʴʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʪʦʧʣʠʚʥʦ-

ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ ʧʨʠ ʧʣʘʥʠʨʦʚʘʥʠʠ ʤʝʨ ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʧʦʣʠʪʠʢʠ 

ʯʨʝʚʘʪ ʥʝʢʦʨʨʝʢʪʥʦʡ ʦʮʝʥʢʦʡ ʚʦʟʤʦʞʥʦʩʪʝʡ ʨʝʛʫʣʷʪʦʨʘ ʧʦ ʚʦʟʜʝʡʩʪʚʠʶ ʥʘ 

ʜʠʥʘʤʠʢʫ ʚʳʙʨʦʩʦʚ. ʂʦʩʚʝʥʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʚʳʙʨʦʩʦʚ, 

ʫʯʠʪʳʚʘʷ ʤʘʩʰʪʘʙʳ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʤʦʛʫʪ ʚʳʩʪʫʧʘʪʴ ʩʝʨʴʝʟʥʳʤ ʧʦʜʩʧʦʨʴʝʤ 

ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʧʦʣʠʪʠʢʠ, ʦʩʦʙʝʥʥʦ ʚ ʪʝʭ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʚʦʟʤʦʞʥʦʩʪʠ ʚʚʝʜʝʥʠʷ 

ʧʨʷʤʦʡ ʮʝʥʳ ʥʘ ʫʛʣʝʨʦʜ ʧʦ ʪʝʤ ʠʣʠ ʠʥʳʤ ʧʨʠʯʠʥʘʤ ʦʛʨʘʥʠʯʝʥʳ. 

5. ʆʮʝʥʢʘ ʚʤʝʥʝʥʥʦʡ ʮʝʥʳ ʥʘ ʫʛʣʝʨʦʜ ʜʣʷ ʨʘʟʥʳʭ ʪʠʧʦʚ 

ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʠʩʢʦʧʘʝʤʦʛʦ ʪʦʧʣʠʚʘ ʚ ʝʚʨʦʧʝʡʩʢʠʭ ʩʪʨʘʥʘʭ ʥʝʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘ 

ʢʦʣʠʯʝʩʪʚʫ ʫʛʣʝʨʦʜʘ, ʚʳʩʚʦʙʦʞʜʘʶʱʝʤʫʩʷ ʚ ʧʨʦʮʝʩʩʝ ʠʭ ʩʞʠʛʘʥʠʷ. ʈʝʟʫʣʴʪʘʪʳ 

ʪʘʢʞʝ ʫʢʘʟʳʚʘʶʪ ʥʘ ʟʥʘʯʠʪʝʣʴʥʦʝ ʨʘʩʭʦʞʜʝʥʠʝ ʚ ʫʨʦʚʥʷʭ ʚʤʝʥʝʥʥʦʡ ʮʝʥʳ ʥʘ 

ʫʛʣʝʨʦʜ, ʢʦʪʦʨʫʶ ʧʣʘʪʷʪ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ ʠ ʜʦʤʦʭʦʟʷʡʩʪʚʘ. ʈʘʩʭʦʞʜʝʥʠʷ ʚ 

ʦʮʝʥʢʘʭ ʚʤʝʥʝʥʥʦʡ ʮʝʥʳ ʥʘ ʫʛʣʝʨʦʜ ʚ ʨʘʟʨʝʟʝ ʪʠʧʦʚ ʧʦʪʨʝʙʣʷʝʤʳʭ 

ʵʥʝʨʛʦʧʨʦʜʫʢʪʦʚ, ʘ ʪʘʢʞʝ ʩʝʢʪʦʨʦʚ ʵʢʦʥʦʤʠʢʠ ʫʢʘʟʳʚʘʶʪ ʥʘ ʟʥʘʯʠʪʝʣʴʥʳʡ 

ʧʦʪʝʥʮʠʘʣ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʠʩʪʝʤʳ ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʷ ʩ ʪʦʯʢʠ 

ʟʨʝʥʠʷ ʟʘʜʘʯ ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʧʦʣʠʪʠʢʠ ʚ ɻʝʨʤʘʥʠʠ ʠ ʜʨʫʛʠʭ ʩʪʨʘʥʘʭ
3
 ʟʘ ʩʯʝʪ 

ʠʟʤʝʥʝʥʠʷ ʬʠʩʢʘʣʴʥʳʭ ʫʩʣʦʚʠʡ ʤʝʞʪʦʧʣʠʚʥʦʡ ʢʦʥʢʫʨʝʥʮʠʠ ʠ ʧʦʚʳʰʝʥʠʷ 

çʫʛʣʝʨʦʜʥʦʡ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʩʪʠè ʩʠʩʪʝʤʳ ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʷ ʚ ʵʥʝʨʛʝʪʠʢʝ. 

6. ʉʧʝʮʠʬʠʢʘ ʨʦʩʩʠʡʩʢʦʡ ʵʢʦʥʦʤʠʢʠ ʙʫʜʝʪ ʥʘʢʣʘʜʳʚʘʪʴ ʨʷʜ 

ʦʛʨʘʥʠʯʝʥʠʡ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʷʤʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʚʳʙʨʦʩʦʚ 

ʠ ʤʦʞʝʪ ʚʝʩʪʠ ʢ ʥʝʞʝʣʘʪʝʣʴʥʳʤ ʧʦʩʣʝʜʩʪʚʠʷʤ ʜʣʷ ʫʛʣʝʨʦʜʦʝʤʢʠʭ ʦʪʨʘʩʣʝʡ 

ʵʢʦʥʦʤʠʢʠ ʠ ʤʘʣʦʦʙʝʩʧʝʯʝʥʥʳʭ ʩʣʦʝʚ ʥʘʩʝʣʝʥʠʷ. ɹʦʣʝʝ ʤʷʛʢʠʤ ʠ 

ʨʝʘʣʠʩʪʠʯʥʳʤ ʚʘʨʠʘʥʪʦʤ ʫʛʣʝʨʦʜʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʚ ʈʦʩʩʠʠ ʤʦʞʝʪ ʩʪʘʪʴ 

ʨʘʙʦʪʘ ʩ ʫʞʝ ʜʝʡʩʪʚʫʶʱʠʤʠ ʥʘʣʦʛʘʤʠ ʚ ʵʥʝʨʛʝʪʠʢʝ. ʈʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ 

ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʩʝʡʯʘʩ ʫʨʦʚʝʥʴ ʬʠʩʢʘʣʴʥʦʡ ʥʘʛʨʫʟʢʠ ʥʘ ʪʦʥʥʫ ʚʳʙʨʦʩʦʚ ʚ 

ʈʦʩʩʠʠ (ʙʦʣʝʝ 30 ʝʚʨʦ ʟʘ ʪʦʥʥʫ ʉʆ2) ʩʦʧʦʩʪʘʚʠʤ ʩ ʝʚʨʦʧʝʡʩʢʠʤ. ʋʯʠʪʳʚʘʷ 
                                                           
3
 ɺ ʜʘʥʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʦʮʝʥʢʘ ʚʤʝʥʝʥʥʦʡ ʮʝʥʳ ʥʘ ʫʛʣʝʨʦʜ ʚ ʨʘʟʨʝʟʝ ʪʠʧʦʚ ʧʦʪʨʝʙʣʷʝʤʳʭ ʵʥʝʨʛʦʧʨʦʜʫʢʪʦʚ 

ʧʨʦʠʟʚʦʜʠʪʩʷ ʜʣʷ ɻʝʨʤʘʥʠʠ, ʌʠʥʣʷʥʜʠʠ ʠ ɹʝʣʴʛʠʠ. ɺʳʙʦʨ ʩʪʨʘʥ ʤʦʪʠʚʠʨʦʚʘʥ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʥʝʭʚʘʪʢʦʡ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʧʦ ʦʪʜʝʣʴʥʳʤ ʪʠʧʘʤ ʵʥʝʨʛʦʧʨʦʜʫʢʪʦʚ ʚ ʜʨʫʛʠʭ ʝʚʨʦʧʝʡʩʢʠʭ ʩʪʨʘʥʘʭ. 
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ʟʥʘʯʠʪʝʣʴʥʫʶ ʨʦʣʴ ʥʘʣʦʛʦʚ, ʜʝʡʩʪʚʫʶʱʠʭ ʚ ʨʦʩʩʠʡʩʢʦʡ ʵʥʝʨʛʝʪʠʢʝ, ʠʭ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠ ʤʦʜʠʬʠʢʘʮʠʷ ʤʦʛʫʪ ʩʪʘʪʴ ʚʘʞʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ 

ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʧʦʣʠʪʠʢʠ ʚ ʩʪʨʘʥʝ. 

ɿʘʜʘʯʝʡ ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʠ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʧʦʣʠʪʠʢʠ ʚ ʵʪʦʡ ʩʚʷʟʠ ʤʦʞʝʪ 

ʩʪʘʪʴ ʥʝ ʩʪʦʣʴʢʦ ʚʚʝʜʝʥʠʝ ʧʨʷʤʦʡ ʮʝʥʳ ʥʘ ʫʛʣʝʨʦʜ ʠ ʫʚʝʣʠʯʝʥʠʝ ʩʦʚʦʢʫʧʥʦʛʦ 

ʬʠʩʢʘʣʴʥʦʛʦ ʙʨʝʤʝʥʠ, ʩʢʦʣʴʢʦ çʧʝʨʝʥʘʩʪʨʦʡʢʘè ʜʝʡʩʪʚʫʶʱʠʭ ʬʠʩʢʘʣʴʥʳʭ 

ʤʝʭʘʥʠʟʤʦʚ ʚ ʩʪʨʦʥʫ ʠʭ ʙʦʣʴʰʝʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʫʨʦʚʝʥʴ ʚʳʙʨʦʩʦʚ ï ʙʦʣʴʰʝʡ 

çʫʛʣʝʨʦʜʥʦʡ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʩʪʠè ī ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʛʦ ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʷ 

ʫʛʣʷ, ʥʝʬʪʠ ʠ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʠʭ ʫʛʣʝʨʦʜʦʝʤʢʦʩʪʴʶ. 

ʉʪʨʫʢʪʫʨʘ ʨʘʙʦʪʳ. ʇʦʩʪʘʚʣʝʥʥʳʝ ʟʘʜʘʯʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʨʝʰʘʶʪʩʷ ʚ 

ʯʝʪʳʨʝʭ ʛʣʘʚʘʭ. ɺ ʧʝʨʚʦʡ ʛʣʘʚʝ ʦʧʠʩʳʚʘʶʪʩʷ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ 

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʚʳʙʨʦʩʦʚ ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ, ʘ ʪʘʢʞʝ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩʦʧʦʩʪʘʚʣʝʥʠʝ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʦʩʥʦʚʥʳʭ ʛʨʫʧʧ 

ʠʥʩʪʨʫʤʝʥʪʦʚ ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʧʦʣʠʪʠʢʠ. ɺʪʦʨʘʷ ʛʣʘʚʘ ʥʘʮʝʣʝʥʘ ʥʘ ʚʳʷʚʣʝʥʠʝ 

ʢʣʶʯʝʚʳʭ ʦʛʨʘʥʠʯʝʥʠʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʚʳʙʨʦʩʦʚ 

ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ, ʘ ʪʘʢʞʝ ʥʘ ʦʮʝʥʢʫ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʦʧʳʪʘ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ 

ʝʚʨʦʧʝʡʩʢʠʭ ʩʪʨʘʥʘʭ. ɺ ʪʨʝʪʴʝʡ ʛʣʘʚʝ ʧʨʝʜʩʪʘʚʣʝʥʘ ʦʮʝʥʢʘ ʚʤʝʥʝʥʥʦʡ ʮʝʥʳ ʥʘ 

ʫʛʣʝʨʦʜ, ʚʢʣʶʯʘʶʱʝʡ ʵʬʬʝʢʪʳ ʧʨʷʤʳʭ ʠ ʢʦʩʚʝʥʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ 

ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʚʳʙʨʦʩʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʚ ʨʘʟʨʝʟʝ ʦʩʥʦʚʥʳʭ ʪʠʧʦʚ ʠʩʢʦʧʘʝʤʦʛʦ 

ʪʦʧʣʠʚʘ. ʂʨʦʤʝ ʪʦʛʦ, ʚ ʪʨʝʪʴʝʡ ʛʣʘʚʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ 

ʦʮʝʥʢʠ ʨʦʣʠ ʧʨʷʤʳʭ ʠ ʢʦʩʚʝʥʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʚ ʨʝʛʫʣʠʨʦʚʘʥʠʠ ʚʳʙʨʦʩʦʚ ʚ 

ʝʚʨʦʧʝʡʩʢʠʭ ʩʪʨʘʥʘʭ. ɺ ʟʘʢʣʶʯʠʪʝʣʴʥʦʡ ʯʝʪʚʝʨʪʦʡ ʛʣʘʚʝ ʜʘʝʪʩʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ 

ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʧʦʣʠʪʠʢʠ ʈʦʩʩʠʠ, ʜʝʡʩʪʚʫʶʱʝʡ ʩʠʩʪʝʤʳ ʬʠʩʢʘʣʴʥʦʛʦ 

ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʚ ʨʦʩʩʠʡʩʢʦʤ ʊʕʂ, ʘ ʪʘʢʞʝ ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʝʚʨʦʧʝʡʩʢʦʛʦ 

ʦʧʳʪʘ ʠ ʩ ʫʯʝʪʦʤ ʦʩʦʙʝʥʥʦʩʪʝʡ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʵʢʦʥʦʤʠʢʠ ʠ ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʷ ʚ 

ʊʕʂ ʦʮʝʥʠʚʘʶʪʩʷ ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʮʝʥʳ ʥʘ ʫʛʣʝʨʦʜ ʚ ʈʦʩʩʠʠ. ɺ 

ʢʦʥʮʝ ʢʘʞʜʦʡ ʛʣʘʚʳ ʩʬʦʨʤʫʣʠʨʦʚʘʥʳ ʦʩʥʦʚʥʳʝ ʚʳʚʦʜʳ. ʆʙʱʠʡ ʦʙʲʝʤ 

ʜʠʩʩʝʨʪʘʮʠʠ ʩʦʩʪʘʚʣʷʝʪ 175 ʩʪʨʘʥʠʮ, ʨʘʙʦʪʘ ʚʢʣʶʯʘʝʪ 16 ʨʠʩʫʥʢʦʚ ʠ 4 ʪʘʙʣʠʮʳ, 

223 ʥʘʠʤʝʥʦʚʘʥʠ ̫ ʚ ʩʧʠʩʢʝ ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ, ʘ ʪʘʢʞʝ 11 

ʧʨʠʣʦʞʝʥʠʡ. 
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10. ʄʘʢʘʨʦʚ ʀ. ɸ., ʉʪʝʧʘʥʦʚ ʀ. ɸ. ʂʠʪʘʡ: ʵʚʦʣʶʮʠʷ ʩʧʨʦʩʘ ʚ ʢʦʥʪʝʢʩʪʝ 

ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʤʦʜʝʣʠ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ // ʇʨʦʙʣʝʤʳ 
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11.  ʉʪʝʧʘʥʦʚ ʀ. ɸ. ʇʝʨʩʧʝʢʪʠʚʳ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʈʦʩʩʠʠ ʩʦ 

ʩʪʨʘʥʘʤʠ ɸʊʈ // ɺ ʢʥ.: ʕʥʝʨʛʝʪʠʢʘ ɽʚʨʘʟʠʠ: ʥʦʚʳʝ ʪʝʥʜʝʥʮʠʠ ʠ 

ʧʝʨʩʧʝʢʪʠʚʳ. ʄ.: ʀʄʕʄʆ ʈɸʅ, 2016. ʉ. 94-103. 

12. Makarov I. A., Sokolova A., Stepanov I. A. Prospects for the Northern Sea 

Route Development // International Journal of Transport Economics. 2015. 
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13.  ʄʘʢʘʨʦʚ ʀ. ɸ., ʉʪʝʧʘʥʦʚ ʀ. ɸ. ʕʢʦʣʦʛʠʯʝʩʢʠʡ ʬʘʢʪʦʨ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ 

ʨʘʟʚʠʪʠʷ ʈʦʩʩʠʡʩʢʦʡ ɸʨʢʪʠʢʠ // ʕʂʆ. 2015. ˉ 11. ʉ. 120-138. 

ʘ ʪʘʢʞʝ ʧʷʪʴ ʛʣʘʚ ʚ ʤʦʥʦʛʨʘʬʠʠ ʄʘʢʘʨʦʚ ʀ. ɸ. ʠ ʜʨ. ʇʦʚʦʨʦʪ ʥʘ ɺʦʩʪʦʢ. 

ʈʘʟʚʠʪʠʝ ʉʠʙʠʨʠ ʠ ɼʘʣʴʥʝʛʦ ɺʦʩʪʦʢʘ ʚ ʫʩʣʦʚʠʷʭ ʫʩʠʣʝʥʠʷ ʘʟʠʘʪʩʢʦʛʦ ʚʝʢʪʦʨʘ 

ʚʥʝʰʥʝʡ ʧʦʣʠʪʠʢʠ ʈʦʩʩʠʠ / ʧʦʜ ʨʝʜ. ʀ.ɸ. ʄʘʢʘʨʦʚʘ. ʄ.: ʄʝʞʜʫʥʘʨʦʜʥʳʝ 

ʦʪʥʦʰʝʥʠʷ, 2016. 
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ʇʦ ʪʝʤʘʪʠʢʝ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʘʚʪʦʨʦʤ ʙʳʣʠ ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʜʦʢʣʘʜʳ ʥʘ ʩʣʝʜʫʶʱʠʭ ʥʘʫʯʥʳʭ ʤʝʨʦʧʨʠʷʪʠʷʭ: 

1. ʉʪʝʧʘʥʦʚ ʀ. ʕʢʦʥʦʤʠʯʝʩʢʦʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʚʳʙʨʦʩʦʚ ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ: 

ʤʦʞʥʦ ʣʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʝʚʨʦʧʝʡʩʢʠʭ ʦʧʳʪ ʚ ʈʦʩʩʠʠ? ɽʞʝʛʦʜʥʘʷ 

ʂʦʥʬʝʨʝʥʮʠʷ ɸʅʎʕɸ, 16. ʆʢʪʷʙʨʷ 2020, ʄʦʩʢʚʘ (ʧʨʝʟʝʥʪʘʮʠʷ 

ʨʝʟʫʣʴʪʘʪʦʚ ʥʘ ʚʨʫʯʝʥʠʠ ʧʨʝʤʠʠ çʅʦʚʦʝ ʧʦʢʦʣʝʥʠʝè ɸʅʎʕɸ) 

2. Stepanov I. Decarbonization and Energy Policy Instruments in the EU; Does 

Carbon Pricing Prevail? International Congress of Energy, Economy and 

Security, 8-10 November 2019, Istanbul. 

3. Stepanov I. Explicit and Implicit Carbon Pricing: Implications for Developing 

Countries. VII Annual Conference on the Global Economy, 29 November 

2019, Moscow. 

4. ʉʪʝʧʘʥʦʚ ʀ.ɸ. ʇʨʷʤʳʝ ʠ ʢʦʩʚʝʥʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ 

ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʚʳʙʨʦʩʦʚ ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ ʚ ɽʚʨʦʧʝ. XX ɸʧʨʝʣʴʩʢʘʷ 

ʤʝʞʜʫʥʘʨʦʜʥʘʷ ʥʘʫʯʥʘʷ ʢʦʥʬʝʨʝʥʮʠʷ ʅʀʋ ɺʐʕ, 10 ʘʧʨʝʣʷ 2019, 

ʄʦʩʢʚʘ. 

5. Stepanov I. Conventional Energy Taxes vs. Carbon-based Incentive 

Instruments in Emission Regulation, 3rd APEEN conference & 5th Meeting on 

Energy and Environmental Economics, 18-19 October 2018, Braga (2nd Place 

Graduate Student Award of Portuguese Association of Energy Economics). 

6. Cervantes B.C., Vlasov K., Stepanov I., Ward E. From National to 

Subnational: Climate Change Cooperation in the Northern Latitudes (Cases of 

Alaska and Tyumen regions), Stanford US-Russia Capstone Conference, 30 

March ï 08 April 2018, San Francisco. 

7. Stepanov I., Ellen Ward, Challenges and Opportunities of US-Russia Climate 

Cooperation, Fort Ross Dialogue, 16 October 2018, San Francisco  

8. ʉʪʝʧʘʥʦʚ ʀ.ɸ. ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʤʝʭʘʥʠʟʤʦʚ 

ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʚʳʙʨʦʩʦʚ, 3-ʡ ʈʦʩʩʠʡʩʢʠʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʢʦʥʛʨʝʩʩ, 21-23 

ʜʝʢʘʙʨʷ 2016 ʛ., ʄʦʩʢʚʘ. 



21 

 

9. ʉʪʝʧʘʥʦʚ ʀ.ɸ. ʇʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ 

ʈʦʩʩʠʠ ʩʦ ʩʪʨʘʥʘʤʠ ɸʟʠʘʪʩʢʦ-ʊʠʭʦʦʢʝʘʥʩʢʦʛʦ ʨʝʛʠʦʥ. ʄʝʞʜʫʥʘʨʦʜʥʘʷ 

ʢʦʥʬʝʨʝʥʮʠʷ ʀʄʕʄʆ ʈɸʅ çʕʥʝʨʛʝʪʠʢʘ ɽʚʨʘʟʠʠ: ʥʦʚʳʝ ʪʝʥʜʝʥʮʠʠ ʠ 

ʧʝʨʩʧʝʢʪʠʚʳè, 4 ʜʝʢʘʙʨʷ 2015, ʄʦʩʢʚʘ. 

 

ʊʘʢʞʝ ʨʝʟʫʣʴʪʘʪʳ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʙʩʫʞʜʘʣʠʩʴ ʥʘ 

ʩʣʝʜʫʶʱʠʭ ʥʘʫʯʥʳʭ ʩʝʤʠʥʘʨʘʭ: 

1. ʅʘʫʯʥʳʡ ʩʝʤʠʥʘʨ ʜʝʧʘʨʪʘʤʝʥʪʘ ʤʠʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ ʅʀʋ ɺʐʕ 

çʕʢʦʥʦʤʠʢʘ ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘè, 17 ʘʧʨʝʣʷ 2019 ʛ.  

2. Internal Research Seminar on Environmental Economics, Ghent University, 

Department of Economics, 25 January 2019 

3. ʀʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʩʝʤʠʥʘʨ ʘʩʧʠʨʘʥʪʩʢʦʡ ʰʢʦʣʳ ʧʦ ʵʢʦʥʦʤʠʢʝ ʅʀʋ 

ɺʐʕ, 21 ʜʝʢʘʙʨʷ 2018 ʛ. 

4. ʀʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʩʝʤʠʥʘʨ ʘʩʧʠʨʘʥʪʩʢʦʡ ʰʢʦʣʳ ʧʦ ʵʢʦʥʦʤʠʢʝ ʅʀʋ 

ɺʐʕ, 2 ʤʘʨʪʘ 2018 ʛ. 

 

ʉʦʦʪʚʝʪʩʪʚʠʝ ʦʙʣʘʩʪʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʪʨʝʙʦʚʘʥʠʷʤ ʧʘʩʧʦʨʪʘ 

ʩʧʝʮʠʘʣʴʥʦʩʪʠ ɺɸʂ. ʆʙʣʘʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʫʥʢʪʘʤ 7 

(ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʚʟʘʠʤʦʟʘʚʠʩʠʤʦʩʪʴ. ʆʙʝʩʧʝʯʝʥʠʝ ʫʩʪʦʡʯʠʚʦʛʦ 

ʨʘʟʚʠʪʠʷ ʥʘʮʠʦʥʘʣʴʥʦʡ ʠ ʤʠʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ. ʉʪʨʘʪʝʛʠʠ ʥʘʮʠʦʥʘʣʴʥʦʛʦ 

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ) ʠ 21 (ʈʘʟʚʠʪʠʝ ʨʝʩʫʨʩʥʦʡ ʙʘʟʳ ʤʠʨʦʚʦʛʦ ʭʦʟʷʡʩʪʚʘ. 

ʕʢʦʥʦʤʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ ʛʣʦʙʘʣʴʥʳʭ ʧʨʦʙʣʝʤ ï ʵʢʦʣʦʛʠʯʝʩʢʦʡ, 

ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ, ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ. ʄʠʨʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ 

ʛʣʦʙʘʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʧʫʪʠ ʠ ʤʝʭʘʥʠʟʤʳ ʠʭ ʨʝʰʝʥʠʷ.) ʧʘʩʧʦʨʪʘ 

ʩʧʝʮʠʘʣʴʥʦʩʪʠ 08.00.14 ï çʄʠʨʦʚʘʷ ʵʢʦʥʦʤʠʢʘè. 
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1. ʊʝʦʨʝʪʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ 

ʚʳʙʨʦʩʦʚ ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ 

ɼʘʥʥʘʷ ʛʣʘʚʘ ʩʠʩʪʝʤʘʪʠʟʠʨʫʝʪ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʧʦʜʭʦʜʳ ʢ ʵʢʦʥʦʤʠʯʝʩʢʦʤʫ 

ʨʝʛʫʣʠʨʦʚʘʥʠʶ ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʦʢʨʫʞʘʶʱʫʶ 

ʩʨʝʜʫ ʠ, ʚ ʯʘʩʪʥʦʩʪʠ, ʚʳʙʨʦʩʦʚ ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ. ɺ ʨʘʤʢʘʭ ʛʣʘʚʳ ʜʘʥʘ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʨʠʥʮʠʧʦʚ ʨʘʙʦʪʳ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠʥʩʪʨʫʤʝʥʪʦʚ 

ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʚʳʙʨʦʩʦʚ ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ ʠ ʚʳʷʚʣʝʥʳ ʨʘʟʣʠʯʠʷ ʚ 

ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʦʪʜʝʣʴʥʳʭ ʛʨʫʧʧ ʠʥʩʪʨʫʤʝʥʪʦʚ ʢʣʠʤʘʪʠʯʝʩʢʦʡ 

ʧʦʣʠʪʠʢʠ. 

ɺ ʨʘʟʜʝʣʝ 1.1. ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʠ ʩʦʧʦʩʪʘʚʣʷʶʪʩʷ ʜʚʘ ʦʩʥʦʚʥʳʭ 

ʪʝʦʨʝʪʠʢʦ-ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʭ ʧʦʜʭʦʜʘ ʢ ʨʝʛʫʣʠʨʦʚʘʥʠʶ ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ 

ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ï ʧʠʛʫʘʥʩʢʠʡ (ɸ. ʇʠʛʫ) ʠ ʢʦʫʟʠʘʥʩʢʠʡ 

(ʈ. ʂʦʫʟ), ʢʦʪʦʨʳʝ ʣʝʞʘʪ ʚ ʦʩʥʦʚʝ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʧʦʣʠʪʠʢʠ ʟʘʱʠʪʳ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ʈʘʟʜʝʣ 1.2. ʧʦʩʚʷʱʝʥ ʨʘʩʩʤʦʪʨʝʥʠʶ ʦʩʦʙʝʥʥʦʩʪʝʡ 

ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ ʢʘʢ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʧʨʦʙʣʝʤʳ, ʦʙʫʩʣʘʚʣʠʚʘʶʱʝʡ 

ʩʧʝʮʠʬʠʢʫ ʠʥʩʪʨʫʤʝʥʪʦʚ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʚʳʙʨʦʩʦʚ ʧʘʨʥʠʢʦʚʳʭ 

ʛʘʟʦʚ.  ʕʢʦʥʦʤʠʯʝʩʢʠʝ ʠʥʩʪʨʫʤʝʥʪʳ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʚʳʙʨʦʩʦʚ, ʙʦʣʝʝ ʧʦʜʨʦʙʥʦ 

ʦʧʠʩʘʥʥʳʝ ʚ ʨʘʟʜʝʣʝ 1.3., ʧʨʝʜʧʦʣʘʛʘʶʪ ʚʚʝʜʝʥʠʝ ʮʝʥʳ ʥʘ ʫʛʣʝʨʦʜ ʧʨʷʤʳʤ ī ʚ 

ʬʦʨʤʝ ʫʛʣʝʨʦʜʥʦʛʦ ʥʘʣʦʛʘ ʠʣʠ ʯʝʨʝʟ ʩʠʩʪʝʤʫ ʪʦʨʛʦʚʣʠ ʚʳʙʨʦʩʘʤʠ ī ʠʣʠ 

ʢʦʩʚʝʥʥʳʤ ʩʧʦʩʦʙʦʤ ï ʯʝʨʝʟ ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʝ ʧʨʦʜʫʢʮʠʠ, ʯʴʝ ʧʨʦʠʟʚʦʜʩʪʚʦ 

ʩʦʧʨʷʞʝʥʦ ʩ ʚʳʙʨʦʩʘʤʠ ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ. ʈʘʟʜʝʣ 1.3. ʯʘʩʪʠʯʥʦ ʦʩʥʦʚʘʥ ʥʘ 

ʦʧʫʙʣʠʢʦʚʘʥʥʳʭ ʨʘʙʦʪʘʭ ʘʚʪʦʨʘ [ʄʘʢʘʨʦʚ, ʉʪʝʧʘʥʦʚ, 2018; ʉʪʝʧʘʥʦʚ 2019] ʠ 

ʧʦʩʚʷʱʝʥ ʩʨʘʚʥʝʥʠʶ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʦʩʥʦʚʥʳʭ ʛʨʫʧʧ 

ʠʥʩʪʨʫʤʝʥʪʦʚ ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʧʦʣʠʪʠʢʠ. 
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 ʊʝʦʨʝʪʠʢʦ-ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʝ ʧʦʜʭʦʜʳ ʢ ʵʢʦʥʦʤʠʯʝʩʢʦʤʫ 1.1.

ʨʝʛʫʣʠʨʦʚʘʥʠʶ ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ 

ɺ ʦʩʥʦʚʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʥʝʛʘʪʠʚʥʦʛʦ ʚʣʠʷʥʠʷ 

ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘ ʩʦʩʪʦʷʥʠʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʣʝʞʠʪ 

ʧʨʝʜʧʦʩʳʣʢʘ ʦ ʪʦʤ, ʯʪʦ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ ʧʦ ʪʝʤ ʠʣʠ ʠʥʳʤ ʧʨʠʯʠʥʘʤ ʥʝ 

ʤʦʞʝʪ ʝʩʪʝʩʪʚʝʥʥʳʤ ʦʙʨʘʟʦʤ ʧʨʠʡʪʠ ʢ ʨʘʚʥʦʚʝʩʠʶ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤʫ ʮʝʣʷʤ 

ʜʦʣʛʦʩʨʦʯʥʦʛʦ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʦʙʱʝʩʪʚʘ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʥʝʦʢʣʘʩʩʠʯʝʩʢʦʡ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʪʝʦʨʠʝʡ, ʚ ʨʝʘʣʴʥʦʤ ʤʠʨʝ ʨʳʥʢʠ 

ʥʝʩʦʚʝʨʰʝʥʥʳ: ʠʤʝʶʪ ʤʝʩʪʦ ʧʨʦʚʘʣʳ ʨʳʥʢʘ, ʦʪʢʣʦʥʷʶʱʠʝ ʨʘʚʥʦʚʝʩʠʝ ʦʪ 

ʇʘʨʝʪʦ-ʦʧʪʠʤʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ, ʯʪʦ ʪʨʝʙʫʝʪ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʚʤʝʰʘʪʝʣʴʩʪʚʘ. 

ɼʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʨʝʩʫʨʩʦʚ ʠ ʤʘʢʩʠʤʠʟʘʮʠʠ 

ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʙʣʘʛʦʩʦʩʪʦʷʥʠʷ ʜʦʣʞʝʥ ʚʳʧʦʣʥʷʪʴʩʷ ʮʝʣʳʡ ʨʷʜ 

ʥʝʨʝʘʣʠʩʪʠʯʥʳʭ ʧʨʝʜʧʦʩʳʣʦʢ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ: ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʨʳʥʢʦʚ ʜʣʷ ʚʩʝʭ 

ʪʠʧʦʚ ʫʩʣʫʛ ʠ ʪʦʚʘʨʦʚ; ʦʪʩʫʪʩʪʚʠʝ ʚʥʝʰʥʠʭ ʵʬʬʝʢʪʦʚ; ʩʦʚʝʨʰʝʥʥʘʷ 

ʢʦʥʢʫʨʝʥʮʠʷ ʥʘ ʚʩʝʭ ʨʳʥʢʘʭ, ʩʦʚʝʨʰʝʥʥʘʷ ʠʥʬʦʨʤʘʮʠʷ; ʧʦʣʥʘʷ ʩʧʝʮʠʬʠʢʘʮʠʷ 

ʧʨʘʚ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʥʘ ʬʘʢʪʦʨʳ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʨʝʟʫʣʴʪʘʪʳ ʵʢʦʥʦʤʠʯʝʩʢʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ; ʦʪʩʫʪʩʪʚʠʝ ʦʙʱʝʩʪʚʝʥʥʳʭ ʙʣʘʛ (ʚʩʝ ʙʣʘʛʘ ʯʘʩʪʥʳʝ); 

ʨʘʮʠʦʥʘʣʴʥʦʩʪʴ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʘʛʝʥʪʦʚ, ʩʪʨʝʤʷʱʠʭʩʷ ʢ ʤʘʢʩʠʤʠʟʘʮʠʠ 

ʩʦʙʩʪʚʝʥʥʦʡ ʧʦʣʝʟʥʦʩʪʠ [Perman et al. 2011].  

ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʥʝʛʘʪʠʚʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ, 

ʦʩʥʦʚʥʳʤ ʧʨʦʚʘʣʦʤ ʨʳʥʢʘ ʷʚʣʷʝʪʩʷ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʚʥʝʰʥʠʭ 

ʵʬʬʝʢʪʦʚ (ʵʢʩʪʝʨʥʘʣʠʡ) ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ. ʀʭ ʥʘʣʠʯʠʝ ʧʨʝʧʷʪʩʪʚʫʝʪ 

ʵʬʬʝʢʪʠʚʥʦʤʫ ʨʘʩʧʨʝʜʝʣʝʥʠʶ ʨʝʩʫʨʩʦʚ ʚ ʵʢʦʥʦʤʠʢʝ ʠ ʜʦʩʪʠʞʝʥʠʶ ʤʘʢʩʠʤʫʤʘ 

ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʙʣʘʛʦʩʦʩʪʦʷʥʠʷ. ɺ ʵʪʦʡ ʩʚʷʟʠ ʨʦʣʴ ʨʝʛʫʣʠʨʫʶʱʝʛʦ ʦʨʛʘʥʘ 

ʩʚʦʜʠʪʩʷ ʣʠʙʦ ʢ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʨʳʥʦʯʥʳʭ ʠʥʩʪʠʪʫʪʦʚ 

(ʥʘʧʨʠʤʝʨ, ʯʝʨʝʟ ʩʧʝʮʠʬʠʢʘʮʠʶ ʧʨʘʚ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʠʣʠ ʦʙʝʩʧʝʯʝʥʠʝ ʧʦʣʥʦʪʳ 

ʠʥʬʦʨʤʘʮʠʠ ʥʘ ʨʳʥʢʝ) ʠʣʠ ʧʨʠʤʝʥʝʥʠʶ ʩʦʚʦʢʫʧʥʦʩʪʠ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʠ 

ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʤʝʨ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʣʠʪʠʢʠ. ʇʨʠ ʧʨʘʚʠʣʴʥʦʤ 
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ʦʩʫʱʝʩʪʚʣʝʥʠʠ ʵʪʠ ʤʝʨʳ ʩʧʦʩʦʙʩʪʚʫʶʪ ʠʥʪʝʨʥʘʣʠʟʘʮʠʠ ʵʢʩʪʝʨʥʘʣʠʡ ʠ 

ʢʦʨʨʝʢʪʠʨʦʚʢʝ ʨʘʚʥʦʚʝʩʠʷ ʚ ʩʪʦʨʦʥʫ ʫʚʝʣʠʯʝʥʠʷ ʦʙʱʝʩʪʚʝʥʥʦʛʦ 

ʙʣʘʛʦʩʦʩʪʦʷʥʠʷ.   

ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʪʝʦʨʠʠ ʢʣʘʩʩʠʯʝʩʢʠʤ ʠʥʩʪʨʫʤʝʥʪʦʤ 

ʫʩʪʨʘʥʝʥʠʷ ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ ʚʥʝʰʥʝʛʦ ʵʬʬʝʢʪʘ ʷʚʣʷʝʪʩʷ ʪʘʢ ʥʘʟʳʚʘʝʤʳʡ ʥʘʣʦʛ 

ʇʠʛʫ. ɸ. ʇʠʛʫ ʧʝʨʚʳʤ ʫʢʘʟʘʣ ʥʘ ʧʨʦʙʣʝʤʫ ʨʘʩʭʦʞʜʝʥʠʷ ʧʨʝʜʝʣʴʥʳʭ ʯʘʩʪʥʳʭ 

ʠʟʜʝʨʞʝʢ (Marginal Private Costs, MPC) ʠ ʧʨʝʜʝʣʴʥʳʭ ʦʙʱʝʩʪʚʝʥʥʳʭ ʠʟʜʝʨʞʝʢ 

(Marginal Social Costs, MSC) [Pigou 1920]. ʆʥʦ ʦʙʲʷʩʥʷʝʪʩʷ ʧʨʠʩʫʪʩʪʚʠʝʤ ʥʝ 

ʫʯʪʝʥʥʦʛʦ ʨʳʥʢʦʤ ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ ʚʥʝʰʥʝʛʦ ʵʬʬʝʢʪʘ, ʢʦʪʦʨʳʡ ʥʝʛʘʪʠʚʥʦ 

ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʙʣʘʛʦʩʦʩʪʦʷʥʠʠ ʦʙʱʝʩʪʚʘ. ɺ ʵʪʦʡ ʩʚʷʟʠ ʨʘʚʝʥʩʪʚʦ ʧʨʝʜʝʣʴʥʳʭ 

ʯʘʩʪʥʳʭ ʠʟʜʝʨʞʝʢ (ʬʫʥʢʮʠʠ ʧʨʝʜʣʦʞʝʥʠʷ) ʠ ʧʨʝʜʝʣʴʥʳʭ ʚʳʛʦʜ ʦʙʱʝʩʪʚʘ ʦʪ 

ʧʦʪʨʝʙʣʝʥʠʷ ʧʨʦʜʫʢʮʠʠ (ʬʫʥʢʮʠʠ ʩʧʨʦʩʘ) ʥʝ ʚʩʝʛʜʘ ʙʫʜʝʪ ʛʘʨʘʥʪʠʨʦʚʘʪʴ 

ʦʧʪʠʤʘʣʴʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʨʝʩʫʨʩʦʚ ʥʘ ʨʳʥʢʝ. ɺ ʫʩʣʦʚʠʷʭ ʦʪʨʠʮʘʪʝʣʴʥʳʭ 

ʚʥʝʰʥʠʭ ʵʬʬʝʢʪʦʚ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʵʬʬʝʢʪʠʚʥʦʝ ʩʦʩʪʦʷʥʠʝ ʨʳʥʢʘ ʙʫʜʝʪ 

ʜʦʩʪʠʛʘʪʴʩʷ ʧʨʠ ʨʘʚʝʥʩʪʚʝ ʧʨʝʜʝʣʴʥʳʭ ʚʳʛʦʜ ʦʙʱʝʩʪʚʘ ʧʨʝʜʝʣʴʥʳʤ 

ʦʙʱʝʩʪʚʝʥʥʳʤ, ʘ ʥʝ ʯʘʩʪʥʳʤ ʠʟʜʝʨʞʢʘʤ [Pigou 1920].   

ʇʨʠ ʩʫʱʝʩʪʚʦʚʘʥʠʠ ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ ʚʥʝʰʥʝʛʦ ʵʬʬʝʢʪʘ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ 

ʨʳʥʦʢ ʥʝ ʩʧʦʩʦʙʝʥ ʩʘʤ ʜʦʩʪʠʯʴ ʵʬʬʝʢʪʠʚʥʦʛʦ ʩʦʩʪʦʷʥʠʷ, ʯʪʦ ʦʧʨʘʚʜʳʚʘʝʪ 

ʚʤʝʰʘʪʝʣʴʩʪʚʦ ʨʝʛʫʣʠʨʫʶʱʝʛʦ ʦʨʛʘʥʘ (ʛʦʩʫʜʘʨʩʪʚʘ) ʚ ʨʘʙʦʪʫ ʨʳʥʢʘ. 

ʇʠʛʫʘʥʩʢʠʡ ʧʦʜʭʦʜ ʢ ʫʩʪʨʘʥʝʥʠʶ ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ ʚʥʝʰʥʝʛʦ ʵʬʬʝʢʪʘ 

ʧʨʝʜʧʦʣʘʛʘʝʪ ʚʚʝʜʝʥʠʝ ʥʘʣʦʛʘ ʩʦ ʩʪʘʚʢʦʡ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʧʨʝʜʝʣʴʥʳʤ 

ʵʢʩʪʝʨʥʘʣʴʥʳʤ ʠʟʜʝʨʞʢʘʤ (Marginal External Costs, MEC) (ʨʘʟʥʠʮʝ ʤʝʞʜʫ 

ʧʨʝʜʝʣʴʥʳʤʠ ʦʙʱʝʩʪʚʝʥʥʳʤʠ ʠ ʧʨʝʜʝʣʴʥʳʤʠ ʯʘʩʪʥʳʤʠ ʠʟʜʝʨʞʢʘʤʠ). ʅʘʣʦʛ 

ʚʚʦʜʠʪʩʷ ʥʘ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʧʨʦʜʫʢʮʠʠ, ʩʦʧʨʷʞʝʥʥʦʡ ʩ ʦʪʨʠʮʘʪʝʣʴʥʳʤ 

ʵʬʬʝʢʪʦʤ, ʥʝ ʦʧʦʩʨʝʜʦʚʘʥʥʳʤ ʨʳʥʢʦʤ. ɺ ʢʦʥʪʝʢʩʪʝ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʧʦʣʠʪʠʢʠ 

ʦʪʨʠʮʘʪʝʣʴʥʳʤ ʚʥʝʰʥʠʤ ʵʬʬʝʢʪʦʤ ʯʘʱʝ ʚʩʝʛʦ ʚʳʩʪʫʧʘʝʪ ʟʘʛʨʷʟʥʷʶʱʘʷ 

ʜʝʷʪʝʣʴʥʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚ, ʥʝ ʫʯʠʪʳʚʘʝʤʘʷ ʨʳʥʢʦʤ. ɽʩʣʠ ʧʦʙʦʯʥʳʤ ʧʨʦʜʫʢʪʦʤ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʷʚʣʷʝʪʩʷ, ʥʘʧʨʠʤʝʨ, ʟʘʛʨʷʟʥʝʥʠʝ ʚʦʟʜʫʭʘ, 

ʥʝʛʘʪʠʚʥʦ ʩʢʘʟʳʚʘʶʱʝʝʩʷ ʥʘ ʙʣʘʛʦʩʦʩʪʦʷʥʠʠ ʪʨʝʪʴʠʭ ʣʠʮ, ʨʘʚʥʦʚʝʩʠʝ ʥʘ ʨʳʥʢʝ 

ʥʝ ʙʫʜʝʪ ʦʧʪʠʤʘʣʴʥʳʤ. ɺ ʵʪʦʡ ʩʚʷʟʠ ʧʠʛʫʘʥʩʢʠʡ ʧʦʜʭʦʜ ʢ ʠʥʪʝʨʥʘʣʠʟʘʮʠʠ 
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ʵʢʩʪʝʨʥʘʣʠʡ ʫʢʘʟʳʚʘʝʪ ʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚʚʝʜʝʥʠʷ ʥʘʣʦʛʘ ʥʘ ʟʘʛʨʷʟʥʝʥʠʝ ʧʦ 

ʩʪʘʚʢʝ, ʫʚʝʣʠʯʠʚʘʶʱʝʡ ʧʨʝʜʝʣʴʥʳʝ ʯʘʩʪʥʳʝ ʠʟʜʝʨʞʢʠ ʜʦ ʫʨʦʚʥʷ ʧʨʝʜʝʣʴʥʳʭ 

ʦʙʱʝʩʪʚʝʥʥʳʭ ʠʟʜʝʨʞʝʢ, ʪʝʤ ʩʘʤʳʤ ʩʦʢʨʘʱʘʷ ʦʙʲʝʤ ʟʘʛʨʷʟʥʝʥʠʷ ʜʦ ʩʦʮʠʘʣʴʥʦ 

ʦʧʪʠʤʘʣʴʥʦʛʦ ʫʨʦʚʥʷ, ʧʨʠ ʢʦʪʦʨʦʤ ʦʙʱʝʩʪʚʝʥʥʦʝ ʙʣʘʛʦʩʦʩʪʦʷʥʠʝ ʤʘʢʩʠʤʘʣʴʥʦ 

(ʇʨʠʣʦʞʝʥʠʝ 1) [Sandmo 2000].   

ɸʣʪɹʝʨʥʘʪʠʚʦʡ ʧʠʛʫʘʥʩʢʦʤʫ ʧʦʜʭʦʜʫ ʢ ʫʩʪʨʘʥʝʥʠʶ ʚʥʝʰʥʠʭ ʵʬʬʝʢʪʦʚ 

ʷʚʣʷʝʪʩʷ ʧʦʜʭʦʜ ʈ. ʂʦʫʟʘ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʩʧʝʮʠʬʠʢʘʮʠʠ ʧʨʘʚ ʩʦʙʩʪʚʝʥʥʦʩʪʠ. 

ʆʥ ʫʪʚʝʨʞʜʘʣ, ʯʪʦ ʧʨʦʙʣʝʤʘ ʥʝʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʳʥʢʦʚ ʟʘʢʣʶʯʘʝʪʩʷ ʥʝ ʩʪʦʣʴʢʦ 

ʚ ʥʝʚʦʟʤʦʞʥʦʩʪʠ ʩʘʤʠʭ ʨʳʥʦʯʥʳʭ ʩʠʣ ʧʨʠʚʝʩʪʠ ʨʘʚʥʦʚʝʩʠʝ ʢ ʇʘʨʝʪʦ-

ʦʧʪʠʤʘʣʴʥʦʤʫ ʩʦʩʪʦʷʥʠʶ, ʩʢʦʣʴʢʦ ʚ ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʨʘʟʚʠʪʦʩʪʠ ʠʥʩʪʠʪʫʪʦʚ 

ʨʳʥʦʯʥʦʡ ʵʢʦʥʦʤʠʢʠ. ɻʣʘʚʥʦʡ ʧʨʦʙʣʝʤʦʡ ʚ ʧʦʥʠʤʘʥʠʠ ʘʚʪʦʨʘ ʷʚʣʷʣʦʩʴ 

ʥʝʩʦʚʝʨʰʝʥʩʪʚʦ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʡ ʩʨʝʜʳ, ʚ ʨʘʤʢʘʭ ʢʦʪʦʨʦʡ ʧʨʦʠʩʭʦʜʠʪ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʘʛʝʥʪʦʚ, ʘ ʠʤʝʥʥʦ ï ʥʝʜʦʩʪʘʪʦʯʥʘʷ 

ʩʧʝʮʠʬʠʢʘʮʠʷ ʧʨʘʚ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʠ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʟʘ ʜʝʷʪʝʣʴʥʦʩʪʴ 

ʭʦʟʷʡʩʪʚʫʶʱʠʭ ʩʫʙʲʝʢʪʦʚ [Coase 1960]. ʇʦʜ ʧʨʘʚʘʤʠ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʚ ʰʠʨʦʢʦʤ 

ʩʤʳʩʣʝ ʧʦʥʠʤʘʶʪʩʷ ʧʨʘʚʘ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʘʛʝʥʪʦʚ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ, ʧʦʣʫʯʝʥʠʝ 

ʜʦʭʦʜʦʚ, ʧʝʨʝʜʘʯʫ ʠ ʚʦʟʤʦʞʥʦʩʪʴ ʦʛʨʘʥʠʯʝʥʠʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʨʫʛʠʤʠ 

ʦʙʲʝʢʪʦʚ ʩʚʦʝʡ ʩʦʙʩʪʚʝʥʥʦʩʪʠ.  

ʉʦʛʣʘʩʥʦ ʪʝʦʨʝʤʝ ʂʦʫʟʘ, ʧʨʠ ʥʫʣʝʚʳʭ ʪʨʘʥʟʘʢʮʠʦʥʥʳʭ ʠʟʜʝʨʞʢʘʭ ʠ 

ʧʦʣʥʦʡ ʩʧʝʮʠʬʠʢʘʮʠʠ ʧʨʘʚ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʘʛʝʥʪʦʚ ʨʘʚʥʦʚʝʩʠʝ 

ʥʘ ʨʳʥʢʝ ʙʫʜʝʪ ʦʧʪʠʤʘʣʴʥʳʤ ʚʥʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʦʛʦ, ʢʘʢ ʨʘʩʧʨʝʜʝʣʝʥʳ ʧʨʘʚʘ 

ʩʦʙʩʪʚʝʥʥʦʩʪʠ. ʂʦʫʟʠʘʥʩʢʠʡ ʧʦʜʭʦʜ ʫʢʘʟʳʚʘʝʪ ʥʘ ʪʦ, ʯʪʦ ʬʘʢʪʠʯʝʩʢʠ 

ʧʨʦʚʘʣʠʚʘʶʪʩʷ ʥʝ ʨʳʥʢʠ, ʘ ʛʦʩʫʜʘʨʩʪʚʦ, ʢʦʪʦʨʦʝ ʥʝ ʚ ʩʦʩʪʦʷʥʠʠ ʦʙʝʩʧʝʯʠʪʴ 

ʵʬʬʝʢʪʠʚʥʦʝ ʠ ʚʩʝʦʭʚʘʪʥʦʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʥʦʨʤ ʧʨʘʚʘ, ʧʦʜʜʝʨʞʠʚʘʝʤʦʝ 

ʩʫʜʝʙʥʦʡ ʩʠʩʪʝʤʦʡ [Callan, Thomas 2013]. ɽʩʣʠ ʧʨʘʚʘ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʧʦʣʥʦʩʪʴʶ 

ʦʧʨʝʜʝʣʝʥʳ, ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʘʛʝʥʪʳ ʧʦʩʨʝʜʩʪʚʦʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʜʨʫʛ ʩ ʜʨʫʛʦʤ 

ʩʧʦʩʦʙʥʳ ʜʦʩʪʠʯʴ ʵʬʬʝʢʪʠʚʥʦʛʦ ʨʘʚʥʦʚʝʩʠʷ, ʪʝʤ ʩʘʤʳʤ ʠʥʪʝʨʥʘʣʠʟʠʨʦʚʘʚ 

ʵʢʩʪʝʨʥʘʣʠʶ. ʌʫʥʢʮʠʝʡ ʛʦʩʫʜʘʨʩʪʚʘ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʩʪʘʥʦʚʷʪʩʷ ʥʝ ʬʠʩʢʘʣʴʥʳʝ 

ʠʥʪʝʨʚʝʥʮʠʠ, ʢʘʢ ʧʨʠ ʧʠʛʫʘʥʩʢʦʤ ʧʦʜʭʦʜʝ, ʘ ʨʘʟʚʠʪʠʝ ʠ ʧʦʜʜʝʨʞʘʥʠʝ ʢʘʯʝʩʪʚʘ 

ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʦʡ ʩʨʝʜʳ. 
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ʇʠʛʫ ʟʘ ʝʛʦ ʥʝʧʦʣʥʦʪʫ. ʆʥ ʫʪʚʝʨʞʜʘʝʪ, ʯʪʦ ʭʦʪʷ ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ 

ʧʠʛʫʘʥʩʢʠʡ ʧʦʜʭʦʜ ʤʦʞʝʪ ʷʚʣʷʪʴʩʷ ʦʧʪʠʤʘʣʴʥʳʤ ʩʧʦʩʦʙʦʤ ʫʚʝʣʠʯʝʥʠʷ 

ʙʣʘʛʦʩʦʩʪʦʷʥʠʷ ʦʙʱʝʩʪʚʘ, ʚ ʜʨʫʛʠʭ ʩʣʫʯʘʷʭ ʦʥ ʫʧʫʩʢʘʝʪ ʥʘʙʦʨ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ 

ʬʦʨʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʘʛʝʥʪʦʚ, ʩʧʦʩʦʙʥʳʭ ʧʨʠʚʝʩʪʠ ʢ ʣʫʯʰʝʤʫ 

ʜʣʷ ʚʩʝʭ ʩʪʦʨʦʥ ʚʘʨʠʘʥʪʫ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʨʝʩʫʨʩʦʚ.  

ʊʘʢ, ʂʦʫʟ ʦʧʠʩʳʚʘʝʪ ʧʨʠʤʝʨ, ʢʦʛʜʘ ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʝ ʢʦʤʧʘʥʠʠ ʦʪʥʶʜʴ 

ʥʝ ʙʫʜʝʪ ʷʚʣʷʪʴʩʷ ʥʘʠʣʫʯʰʠʤ ʩʧʦʩʦʙʦʤ ʫʩʪʨʘʥʝʥʠʷ ʵʢʩʪʝʨʥʘʣʠʠ, ʘ ʟʥʘʯʠʪ 

ʨʘʚʥʦʚʝʩʠʝ ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ ʥʘʣʦʛʘ ʥʝ ʙʫʜʝʪ ʦʧʪʠʤʘʣʴʥʳʤ ʧʦ ʇʘʨʝʪʦ. ʆʥ 

ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʩʣʫʯʘʡ, ʢʦʛʜʘ ʝʞʝʛʦʜʥʳʡ ʫʱʝʨʙ ʦʪ ʟʘʛʨʷʟʥʝʥʠʷ ʚʦʟʜʫʭʘ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʟʘʚʦʜʘ ʩʦʩʪʘʚʣʷʝʪ 100 ʜʦʣʣ., ʪʦʛʜʘ, 

ʩʦʛʣʘʩʥʦ ʧʠʛʫʘʥʩʢʦʤʫ ʧʦʜʭʦʜʫ, ʚʣʘʜʝʣʝʮ ʧʨʝʜʧʨʠʷʪʠʷ ʜʦʣʞʝʥ ʚʳʧʣʘʯʠʚʘʪʴ 

ʵʢʚʠʚʘʣʝʥʪʥʫʶ ʩʫʤʤʫ ʚ ʚʠʜʝ ʥʘʣʦʛʘ. ɺ ʜʦʧʦʣʥʝʥʠʝ ʢ ʵʪʦʤʫ ʜʦʧʫʩʪʠʤ, ʯʪʦ ʪʝ, 

ʢʪʦ ʩʪʨʘʜʘʝʪ ʦʪ ʟʘʛʨʷʟʥʝʥʠʷ, ʠʤʝʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʝʨʝʝʭʘʪʴ ʚ ʜʨʫʛʦʝ ʤʝʩʪʦ, ʥʝ 

ʧʦʜʚʝʨʞʝʥʥʦʝ ʦʪʨʠʮʘʪʝʣʴʥʦʤʫ ʚʦʟʜʝʡʩʪʚʠʶ ʧʨʝʜʧʨʠʷʪʠʷ, ʯʪʦ ʙʫʜʝʪ ʩʪʦʠʪʴ ʠʤ 

40 ʜʦʣʣ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘʣʦʛʦʚʘʷ ʩʠʩʪʝʤʘ, ʚʟʳʤʘʶʱʘʷ ʥʘʣʦʛ ʩ ʧʨʦʠʟʚʦʜʠʪʝʣʷ 

ʚ ʨʘʟʤʝʨʝ 100 ʜʦʣʣ., ʙʫʜʝʪ ʚʝʩʪʠ ʢ ʥʝʦʧʪʠʤʘʣʴʥʦʤʫ ʨʦʩʪʫ ʠʟʜʝʨʞʝʢ 

ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ, ʢʦʪʦʨʦʛʦ ʤʦʞʥʦ ʙʳʣʦ ʙʳ ʠʟʙʝʞʘʪʴ ʧʨʠ ʘʣʴʪʝʨʥʘʪʠʚʥʦʡ 

ʩʠʩʪʝʤʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ.  

ɺ ʯʘʩʪʥʦʩʪʠ, ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʡ ʘʣʴʪʝʨʥʘʪʠʚʦʡ ʤʦʛʣʘ ʙʳ ʩʪʘʪʴ ʜʚʦʡʥʘʷ 

ʩʠʩʪʝʤʘ ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʷ, ʧʨʠ ʢʦʪʦʨʦʡ ʞʠʪʝʣʠ ʩʪʨʘʜʘʶʱʝʛʦ ʦʪ ʟʘʛʨʷʟʥʝʥʠʷ 

ʨʘʡʦʥʘ ʧʣʘʪʠʣʠ ʙʳ ʩʪʦʣʴʢʦ ʞʝ, ʩʢʦʣʴʢʦ ʠ ʟʘʛʨʷʟʥʷʶʱʝʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʚ ʩʣʫʯʘʝ 

ʥʘʥʝʩʝʥʠʷ ʫʱʝʨʙʘ ʞʠʪʝʣʷʤ. ɺ ʩʣʫʯʘʝ, ʝʩʣʠ ʠʟʜʝʨʞʢʠ ʧʝʨʝʝʟʜʘ ʚ ʜʨʫʛʦʝ ʤʝʩʪʦ 

ʩʦʩʪʘʚʣʷʶʪ 40 ʜʦʣʣ., ʘ ʚ ʢʘʯʝʩʪʚʝ ʘʣʴʪʝʨʥʘʪʠʚʳ ʧʝʨʝʝʟʜʘ ʥʝʦʙʭʦʜʠʤʦ ʙʳʣʦ ʙʳ 

ʟʘʧʣʘʪʠʪʴ 100 ʜʦʣʣ., ʞʠʪʝʣʠ ʚʳʙʨʘʣʠ ʙʳ ʧʝʨʝʝʟʜ. ɺ ʪʘʢʦʤ ʩʣʫʯʘʝ 

ʦʙʱʝʩʪʚʝʥʥʳʭ ʧʦʪʝʨʴ ʚ ʨʘʟʤʝʨʝ 100 ʜʦʣʣ. ʤʦʞʥʦ ʙʳʣʦ ʙʳ ʠʟʙʝʞʘʪʴ ʤʝʥʝʝ 

ʟʘʪʨʘʪʥʳʤ ʜʣʷ ʵʢʦʥʦʤʠʢʠ ʩʧʦʩʦʙʦʤ.  

ʂʦʫʟ ʫʢʘʟʳʚʘʝʪ ʥʘ ʪʦ, ʯʪʦ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʣʦʛʠʢʠ ʇʠʛʫ 

ʠʥʪʝʨʧʨʝʪʠʨʫʝʪ ʩʠʪʫʘʮʠʶ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʵʢʩʪʝʨʥʘʣʠʡ ʦʜʥʦʙʦʢʦ. ʉ ʦʜʥʦʡ 

ʩʪʦʨʦʥʳ, ʤʦʞʥʦ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʧʨʝʜʧʨʠʷʪʠʝ ʦʪʨʠʮʘʪʝʣʴʥʦ ʚʣʠʷʝʪ ʥʘ ʞʠʪʝʣʝʡ. 
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ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʝʩʣʠ ʫʯʝʩʪʴ, ʯʪʦ ʨʘʟʤʝʨ ʫʱʝʨʙʘ ʟʘʚʠʩʠʪ ʦʪ ʢʦʣʠʯʝʩʪʚʘ 

ʥʘʩʝʣʝʥʠʷ ʚ ʧʦʩʝʣʝʥʠʠ, ʩʪʨʘʜʘʶʱʝʛʦ ʦʪ ʟʘʛʨʷʟʥʝʥʠʷ, ʤʦʞʥʦ ʛʦʚʦʨʠʪʴ ʦʙ 

ʦʙʨʘʪʥʦʤ. ɾʠʪʝʣʠ, ʨʝʰʠʚʰʠʝ ʧʦʩʝʣʠʪʴʩʷ ʨʷʜʦʤ ʩ ʧʨʝʜʧʨʠʷʪʠʝʤ, ʚ ʨʘʤʢʘʭ 

ʧʠʛʫʘʥʩʢʦʡ ʣʦʛʠʢʠ ʩʪʘʥʦʚʷʪʩʷ ʠʩʪʦʯʥʠʢʦʤ ʧʘʜʝʥʠʷ ʮʝʥʥʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ 

[Coase 1960].  

ɺ ʵʪʦʡ ʩʚʷʟʠ ʢʨʠʪʠʢʘ ʧʠʛʫʘʥʩʢʦʛʦ ʧʦʜʭʦʜʘ c ʪʦʯʢʠ ʟʨʝʥʠʷ ʣʦʛʠʢʠ ʂʦʫʟʘ 

ʩʚʦʜʠʪʩʷ ʢ ʜʚʫʤ ʧʨʠʥʮʠʧʠʘʣʴʥʳʤ ʘʩʧʝʢʪʘʤ. ɺʦ-ʧʝʨʚʳʭ, ʂʦʫʟ ʫʢʘʟʳʚʘʝʪ ʥʘ 

ʢʦʤʧʣʝʢʩʥʳʡ ʠ ʥʝʦʜʥʦʩʪʦʨʦʥʥʠʡ ʭʘʨʘʢʪʝʨ ʨʳʥʦʯʥʳʭ ʵʢʩʪʝʨʥʘʣʠʡ, ʢʦʪʦʨʳʡ ʥʝ 

ʫʯʠʪʳʚʘʝʪʩʷ ʚ ʘʥʘʣʠʟʝ ʇʠʛʫ. ɺ ʵʪʦʡ ʩʚʷʟʠ ʧʨʠʥʮʠʧʠʘʣʴʥʫʶ ʨʦʣʴ ʠʛʨʘʝʪ 

ʩʧʝʮʠʬʠʢʘʮʠʷ ʧʨʘʚ ʩʦʙʩʪʚʝʥʥʦʩʪʠ. ʋʩʪʘʥʦʚʣʝʥʠʝ ʥʘʣʦʛʘ ʥʘ ʟʘʛʨʷʟʥʝʥʠʝ ʤʦʞʝʪ 

ʙʳʪɹ ʥʝ ʪʦʣʴʢʦ ʤʘʣʦʵʬʬʝʢʪʠʚʥʳʤ ʩʧʦʩʦʙʦʤ ʫʩʪʨʘʥʝʥʠʷ ʵʢʩʪʝʨʥʘʣʠʠ, ʥʦ ʠ 

ʠʩʪʦʨʠʯʝʩʢʠ ʥʝʩʧʨʘʚʝʜʣʠʚʳʤ ʚ ʩʣʫʯʘʝ, ʝʩʣʠ ʢʦʤʧʘʥʠʷ ʟʘʥʠʤʘʣʘʩʴ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʚ ʵʪʦʤ ʨʘʡʦʥʝ ʝʱʝ ʜʦ ʦʙʨʘʟʦʚʘʥʠʷ ʧʦʩʝʣʝʥʠʷ 

ʠ ʪʝʧʝʨʴ ʜʦʣʞʥʘ ʥʝʩʪʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʫʙʳʪʢʠ. ɽʩʣʠ ʧʨʘʚʦ ʥʘ ʟʘʛʨʷʟʥʝʥʠʝ 

ʧʨʠʥʘʜʣʝʞʠʪ ʢʦʤʧʘʥʠʠ, ʪʦ ʩʠʩʪʝʤʘ, ʧʨʝʜʧʦʣʘʛʘʶʱʘʷ ʚʟʠʤʘʥʠʝ ʧʣʘʪʳ ʩ 

ʞʠʪʝʣʝʡ ʚ ʦʙʤʝʥ ʥʘ ʩʦʢʨʘʱʝʥʠʝ ʛʨʷʟʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʪʦʯʢʠ 

ʟʨʝʥʠʷ ʵʢʚʠʚʘʣʝʥʪʥʘ ʚʟʠʤʘʥʠʶ ʥʘʣʦʛʘ ʩ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ɺʦ-ʚʪʦʨʳʭ, ʚ ʩʣʫʯʘʝ ʥʫʣʝʚʳʭ ʪʨʘʥʟʘʢʮʠʦʥʥʳʭ ʠʟʜʝʨʞʝʢ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʘʛʝʥʪʦʚ, ʧʠʛʫʘʥʩʢʠʡ ʧʦʜʭʦʜ ʠʣʠ ʙʣʠʟʢʘʷ ʘʣʴʪʝʨʥʘʪʠʚʘ ʚʦʦʙʱʝ 

ʥʝ ʙʫʜʫʪ ʚʦʩʪʨʝʙʦʚʘʥʳ. ɼʦʙʨʦʚʦʣʴʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʭʦʟʷʡʩʪʚʫʶʱʠʭ 

ʩʫʙʲʝʢʪʦʚ ʠ ʚʟʘʠʤʦʜʦʙʨʦʚʦʣʴʥʦʝ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʝ ʨʝʩʫʨʩʦʚ ʙʫʜʫʪ ʚʝʩʪʠ ʢ 

ʦʧʪʠʤʘʣʴʥʦʤʫ ʨʘʚʥʦʚʝʩʥʦʤʫ ʩʦʩʪʦʷʥʠʶ ʚ ʵʢʦʥʦʤʠʢʝ. ɼʣʷ ʵʪʦʛʦ ʦʪ ʛʦʩʫʜʘʨʩʪʚʘ 

ʪʨʝʙʫʝʪʩʷ ʯʝʪʢʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʨʘʚ ʩʦʙʩʪʚʝʥʥʦʩʪʠ, ʠʟʚʝʩʪʥʦʝ ʚʩʝʤ 

ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʘʛʝʥʪʘʤ, ʦʩʫʱʝʩʪʚʣʷʶʱʠʤ ʩʜʝʣʢʠ. ɺ ʢʦʥʝʯʥʦʤ ʩʯʝʪʝ ʦʥʦ 

ʧʨʠʚʝʜʝʪ ʢ ʤʘʢʩʠʤʠʟʘʮʠʠ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʙʣʘʛʦʩʦʩʪʦʷʥʠʷ. ɺʤʝʩʪʝ ʩ ʪʝʤ ʦʧʦʨʘ 

ʥʘ ʬʠʩʢʘʣʴʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʧʨʝʜʧʦʣʘʛʘʝʪ ʜʝʪʘʣʴʥʫʶ ʦʮʝʥʢʫ ʨʝʛʫʣʷʪʦʨʦʤ ʧʨʝʜʧʦʯʪʝʥʠʡ ʠ ʫʱʝʨʙʘ ʪʨʝʪʴʠʭ 

ʣʠʮ, ʚʢʣʶʯʘʷ ʘʥʘʣʠʟ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʚʠʜʘ ʧʨʝʜʝʣʴʥʳʭ ʵʢʩʪʝʨʥʘʣʴʥʳʭ 

ʠʟʜʝʨʞʝʢ, ʯʪʦ ʪʝʭʥʠʯʝʩʢʠ ʪʨʫʜʥʦ ʦʩʫʱʝʩʪʚʠʪʴ. ɹʝʟ ʧʨʦʚʝʜʝʥʠʷ ʪʨʫʜʦʝʤʢʦʡ 
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ʜʝʪʘʣʴʥʦʡ ʦʮʝʥʢʠ ʫʱʝʨʙʘ ʫʩʪʘʥʦʚʣʝʥʠʝ ʦʧʪʠʤʘʣʴʥʦʛʦ ʥʘʣʦʛʘ ʚʨʷʜ ʣʠ 

ʚʦʟʤʦʞʥʦ.    

ɺ ʪʦ ʞʝ ʚʨʝʤʷ, ʠ ʩʘʤ ʢʦʫʟʠʘʥʩʢʠʡ ʧʦʜʭʦʜ ʚ ʯʠʩʪʦʤ ʚʠʜʝ ʥʝ ʚʳʜʝʨʞʠʚʘʝʪ 

ʢʨʠʪʠʢʠ. ɺ ʯʘʩʪʥʦʩʪʠ, ʮʝʥʪʨʘʣʴʥʦʝ ʧʨʝʜʧʦʣʦʞʝʥʠʝ ʪʝʦʨʝʤʳ ʂʦʫʟʘ ʦ ʥʫʣʝʚʳʭ 

ʪʨʘʥʟʘʢʮʠʦʥʥʳʭ ʠʟʜʝʨʞʢʘʭ ʜʘʣʝʢʦ ʦʪ ʨʝʘʣʴʥʦʩʪʠ. ɺ ʨʝʘʣʴʥʦʤ ʤʠʨʝ ʠʟʜʝʨʞʢʠ, 

ʩʚʷʟʘʥʥʳʝ ʩ ʧʦʣʫʯʝʥʠʝʤ ʠʥʬʦʨʤʘʮʠʠ, ʩʦʚʝʨʰʝʥʠʝʤ ʩʜʝʣʦʢ ʠ ʧʝʨʝʛʦʚʦʨʘʤʠ, 

ʤʦʛʫʪ ʦʢʘʟʳʚʘʪʴ ʧʨʠʥʮʠʧʠʘʣʴʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʧʦʚʝʜʝʥʠʝ ʵʢʦʥʦʤʠʯʝʩʢʠʭ 

ʘʛʝʥʪʦʚ, ʦʩʦʙʝʥʥʦ ʝʩʣʠ ʧʨʦʙʣʝʤʘ ʚʥʝʰʥʠʭ ʵʬʬʝʢʪʦʚ ʟʘʪʨʘʛʠʚʘʝʪ ʤʥʦʞʝʩʪʚʦ 

ʩʪʦʨʦʥ. ɽʩʣʠ ʧʨʦʙʣʝʤʘ ʩʚʷʟʘʥʘ ʩ ʦʪʨʠʮʘʪʝʣʴʥʳʤ ʚʦʟʜʝʡʩʪʚʠʝʤ ʥʘ ʦʢʨʫʞʘʶʱʫʶ 

ʩʨʝʜʫ, ʪʦ ʩʠʪʫʘʮʠʷ ʫʩʣʦʞʥʷʝʪʩʷ ʝʱʝ ʠ ʪʝʤ, ʯʪʦ ʦʪʨʠʮʘʪʝʣʴʥʳʡ ʚʥʝʰʥʠʡ ʵʬʬʝʢʪ 

ʥʦʩʠʪ ʦʙʳʯʥʦ ʨʘʩʩʝʷʥʥʳʡ ʠ ʤʝʞʚʨʝʤʝʥʥʦʡ ʭʘʨʘʢʪʝʨ, ʯʪʦ ʜʝʣʘʝʪ ʧʦʣʥʦʮʝʥʥʦʝ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʚʩʝʭ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʭ ʩʪʦʨʦʥ ʝʜʚʘ ʣʠ ʚʦʟʤʦʞʥʳʤ [Nusdeo 

2008].  

ʅʘʧʨʦʪʠʚ, ʝʩʣʠ ʞʝ ʩʠʪʫʘʮʠʷ ʩʚʦʜʠʪʩʷ ʢ ʚʟʘʠʤʦʜʝʡʩʪʚʠʶ ʚʩʝʛʦ ʥʝʩʢʦʣʴʢʠʭ 

ʘʛʝʥʪʦʚ, ʪʦ ʢʦʫʟʠʘʥʩʢʠʡ ʧʦʜʭʦʜ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʩʧʝʮʠʬʠʢʘʮʠʠ ʧʨʘʚ 

ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʠ ʦʪʩʫʪʩʪʚʠʠ ʬʠʩʢʘʣʴʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʨʝʛʫʣʠʨʦʚʘʥʠʷ, 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʥʝʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʤʫ ʫʩʠʣʝʥʠʶ ʧʦʟʠʮʠʠ ʘʛʝʥʪʦʚ-ʠʩʪʦʯʥʠʢʦʚ 

ʵʢʩʪʝʨʥʘʣʠʠ ʠ ʩʦʢʨʘʱʘʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʧʨʠʡʪʠ ʢ 

ʇʘʨʝʪʦ-ʦʧʪʠʤʘʣʴʥʦʤʫ ʨʘʚʥʦʚʝʩʠʶ. ʄʦʞʥʦ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʪʴ ʵʪʦ ʥʘ 

ʢʣʘʩʩʠʯʝʩʢʦʤ ʧʨʠʤʝʨʝ ʂʦʫʟʘ ʩ ʬʝʨʤʝʨʦʤ ʠ ʩʢʦʪʦʚʦʜʦʤ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪ 

ʧʘʩʪʙʠʱʝ ʚ ʢʘʯʝʩʪʚʝ ʦʙʱʝʛʦ ʨʝʩʫʨʩʘ. ʉʢʦʪʦʚʦʜ ʨʘʟʚʦʜʠʪ ʦʚʝʮ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ 

ʬʝʨʤʝʨ ʚʳʨʘʱʠʚʘʝʪ ʫʨʦʞʘʡ, ʜʦʭʦʜ ʦʪ ʢʦʪʦʨʦʛʦ ʦʙʨʘʪʥʦ ʟʘʚʠʩʠʪ ʦʪ ʨʘʟʤʝʨʦʚ 

ʩʪʘʜʘ ʩʢʦʪʦʚʦʜʘ. ɺ ʩʣʫʯʘʝ, ʝʩʣʠ ʧʨʘʚʘ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʥʘ ʟʝʤʣʶ ʧʨʠʥʘʜʣʝʞʘʪ 

ʩʢʦʪʦʚʦʜʫ, ʪʦ ʚ ʧʨʦʮʝʩʩʝ ʧʝʨʝʛʦʚʦʨʦʚ ʩ ʬʝʨʤʝʨʦʤ ʦʥ ʤʦʞʝʪ ʠʤʝʪʴ ʩʪʠʤʫʣʳ ʢ 

ʠʩʢʫʩʩʪʚʝʥʥʦʤʫ ʟʘʚʳʰʝʥʠʶ ʨʘʟʤʝʨʦʚ ʩʚʦʝʛʦ ʩʪʘʜʘ ʚ ʮʝʣʷʭ ʚʳʤʦʛʘʪʝʣʴʩʪʚʘ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʪʨʘʥʩʬʝʨʪʥʳʭ ʧʣʘʪʝʞʝʡ ʩʦ ʩʪʦʨʦʥʳ ʬʝʨʤʝʨʘ. 

ʇʦʣʫʯʘʝʪʩʷ, ʯʪʦ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʨʘʚ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʥʘ ʦʙʱʠʡ ʨʝʩʫʨʩ ʚ 

ʧʦʣʴʟʫ ʩʪʦʨʦʥʳ-ʠʩʪʦʯʥʠʢʘ ʵʢʩʪʝʨʥʘʣʠʠ ʚ ʢʦʥʝʯʥʦʤ ʩʯʝʪʝ ʤʦʞʝʪ ʦʪʢʣʦʥʷʪʴ 

ʨʘʚʥʦʚʝʩʠʝ ʦʪ ʇʘʨʝʪʦ-ʵʬʬʝʢʪʠʚʥʦʛʦ ʩʦʩʪʦʷʥʠʷ. ɺʤʝʩʪʝ ʩ ʪʝʤ ʧʦʜʦʙʥʦʡ 

ʧʨʦʙʣʝʤʳ ʤʦʞʥʦ ʙʳʣʦ ʙʳ ʠʟʙʝʞʘʪʴ ʚ ʩʣʫʯʘʝ ʙʦʣʴʰʝʛʦ ʯʠʩʣʘ ʵʢʦʥʦʤʠʯʝʩʢʠʭ 
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ʘʛʝʥʪʦʚ ʠ ʙʦʣʴʰʝʡ ʢʦʥʢʫʨʝʥʮʠʠ ʩʦ ʩʪʦʨʦʥʳ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ï ʠʩʪʦʯʥʠʢʦʚ 

ʵʢʩʪʝʨʥʘʣʠʠ [Medema, Zerbe 2000]. ʆʜʥʘʢʦ ʚ ʪʘʢʦʤ ʩʣʫʯʘʝ, ʫʚʝʣʠʯʝʥʠʝ ʯʠʩʣʘ 

ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʘʛʝʥʪʦʚ ʠʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩʪʘʣʦ ʙʳ ʧʨʠʯʠʥʦʡ ʨʝʟʢʦʛʦ ʨʦʩʪʘ 

ʪʨʘʥʟʘʢʮʠʦʥʥʳʭ ʠʟʜʝʨʞʝʢ ʚ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʠʩʪʝʤʝ, ʩʚʦʜʷʱʠʭ ʵʬʬʝʢʪ 

ʢʦʫʟʠʘʥʩʢʦʛʦ ʧʦʜʭʦʜʘ ʥʘ ʥʝʪ.   

ʅʝʩʤʦʪʨʷ ʥʘ ʥʝʩʦʚʝʨʰʝʥʩʪʚʘ ʠ ʧʨʦʪʠʚʦʨʝʯʠʚʦʩʪʴ ʧʠʛʫʘʥʩʢʦʛʦ ʠ 

ʢʦʫʟʠʘʥʩʢʦʛʦ ʧʦʜʭʦʜʦʚ ʢ ʫʩʪʨʘʥʝʥʠʶ ʚʥʝʰʥʠʭ ʵʬʬʝʢʪʘ [MacKenzie, Ohndorf, 

2016; Madema 2016], ʦʥʠ ʟʘʣʦʞʠʣʠ ʬʫʥʜʘʤʝʥʪ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʦʨʠʠ ʠ ʧʨʘʢʪʠʢʠ 

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʦʢʨʫʞʘʶʱʫʶ 

ʩʨʝʜʫ. ʇʠʛʫʘʥʩʢʠʡ ʧʦʜʭʦʜ ʣʝʛ ʚ ʦʩʥʦʚʫ ʥʘʣʦʛʦʚ ʥʘ ʟʘʛʨʷʟʥʝʥʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʥʘ 

ʚʳʙʨʦʩʳ ʟʘʛʨʷʟʥʘʷʶʱʠʭ ʚʝʱʝʩʪʚ ʚ ʘʪʤʦʩʬʝʨʫ (ʦʢʩʠʜʦʚ ʩʝʨʳ ʠ ʘʟʦʪʘ), ʠ 

ʫʛʣʝʨʦʜʥʦʛʦ ʥʘʣʦʛʘ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʢʦʫʟʠʘʥʩʢʠʡ ʧʦʜʭʦʜ ʩʦʟʜʘʣ ʪʝʦʨʝʪʠʯʝʩʢʠʝ 

ʧʨʝʜʧʦʩʳʣʢʠ ʢ ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʩʠʩʪʝʤ ʪʦʨʛʦʚʣʠ ʨʘʟʨʝʰʝʥʠʷʤʠ ʥʘ ʚʳʙʨʦʩʳ 

[Motgomery 1972; ʄʘʢʘʨʦʚ 2016; Ouvrard, Stenger 2019]. 

ʇʦʚʳʰʝʥʠʝ ʠʥʪʝʨʝʩʘ ʢ ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʩʧʦʩʦʙʘʤ ʨʝʛʫʣʠʨʦʚʘʥʠʷ 

ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʚ ʥʘʫʯʥʳʭ ʠ ʧʦʣʠʪʠʯʝʩʢʠʭ 

ʜʠʩʢʫʩʩʠʷ ʙʳʣʦ ʚʦ ʤʥʦʛʦʤ ʩʚʷʟʘʥʦ ʩ ʦʙʦʩʪʨʝʥʠʝʤ ʧʨʦʙʣʝʤʳ ʛʣʦʙʘʣʴʥʦʛʦ 

ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ. ɺ ʵʪʦʡ ʩʚʷʟʠ ʥʦʚʦʝ ʠʟʤʝʨʝʥʠʝ ʧʨʠʦʙʨʝʪʘʝʪ ʘʥʘʣʠʟ ʤʝʨ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʧʦʣʠʪʠʢʠ, ʛʜʝ ʮʝʥʪʨʘʣʴʥʦʝ ʤʝʩʪʦ ʟʘʥʠʤʘʶʪ 

ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʠʥʩʪʨʫʤʝʥʪʳ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʚʳʙʨʦʩʦʚ ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ, 

ʧʨʝʜʧʦʣʘʛʘʶʱʠʝ ʚʚʝʜʝʥʠʝ ʮʝʥʳ ʥʘ ʫʛʣʝʨʦʜ. ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʠ ʩʦʧʦʩʪʘʚʣʝʥʠʝ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʟʣʠʯʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʚʳʙʨʦʩʦʚ ʧʘʨʥʠʢʦʚʳʭ 

ʛʘʟʦʚ ï ʟʘʜʘʯʠ ʩʣʝʜʫʶʱʠʭ ʨʘʟʜʝʣʦʚ ʜʘʥʥʦʡ ʛʣʘʚʳ.  

 

 



30 

 

 ʉʧʝʮʠʬʠʢʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʚʳʙʨʦʩʦʚ 1.2.

ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ 

ʅʘʯʠʥʘʷ ʩ 1990-ʭ ʛʛ. ʧʨʦʙʣʝʤʘ ʛʣʦʙʘʣʴʥʦʛʦ ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ ʩʯʠʪʘʝʪʩʷ 

ʦʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ ʧʨʝʜʤʝʪʦʚ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ [ʈʘʤʦʯʥʘʷ 

ʢʦʥʚʝʥʮʠʷ ʆʆʅé 1992], ʘ ʢ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ ʧʨʠʟʥʘʥʘ ʦʜʥʠʤ ʠʟ ʛʣʘʚʥʳʭ 

ʚʳʟʦʚʦʚ XXI ʚʝʢʘ, ʘʜʝʢʚʘʪʥʳʡ ʦʪʚʝʪ ʥʘ ʢʦʪʦʨʳʡ ʪʨʝʙʫʝʪ ʢʦʣʣʝʢʪʠʚʥʳʭ 

ʜʝʡʩʪʚʠʡ ʩʪʨʘʥ ʤʠʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ [Pachauri et al. 2014]. ʆʩʥʦʚʥʦʡ ʧʨʠʯʠʥʦʡ 

ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʷʚʣʷʝʪʩʷ ʨʦʩʪ ʢʦʥʮʝʥʪʨʘʮʠʠ ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ ʚ 

ʘʪʤʦʩʬʝʨʝ ɿʝʤʣʠ
4
, ʩʚʷʟʘʥʥʳʡ ʩ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ [IPCC 2013]. ɺ 

2015 ʛ. ʧʨʠʥʷʪʦ ʇʘʨʠʞʩʢʦʝ ʩʦʛʣʘʰʝʥʠʝ ʦʙ ʠʟʤʝʥʝʥʠʠ ʢʣʠʤʘʪʘ, ʚ ʢʦʪʦʨʦʤ 

ʦʙʦʟʥʘʯʝʥʘ ʮʝʣʴ ʥʝ ʜʦʧʫʩʪʠʪʴ ʧʦʚʳʰʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʙʦʣʝʝ ʯʝʤ ʥʘ 2 ʛʨʘʜʫʩʘ 

ʎʝʣʴʩʠʷ (ʘ ʧʨʠ ʚʦʟʤʦʞʥʦʩʪʠ ï ʜʘʞʝ ʥʘ 1,5 ʛʨʘʜʫʩʘ ʎʝʣʴʩʠʷ). ɼʦʩʪʠʞʝʥʠʝ 

ʜʘʥʥʦʡ ʮʝʣʠ ʥʝʚʦʟʤʦʞʥʦ ʙʝʟ ʢʘʨʜʠʥʘʣʴʥʳʭ ʩʦʢʨʘʱʝʥʠʡ ʚʳʙʨʦʩʦʚ ʧʘʨʥʠʢʦʚʳʭ 

ʛʘʟʦʚ [Masson-Delmotte et al. 2018]. 

ʊʝʦʨʝʪʠʯʝʩʢʠ ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʚʳʙʨʦʩʦʚ ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ 

ʩʪʘʚʠʪ ʩʚʦʝʡ ʮʝʣʴʶ ʤʘʢʩʠʤʠʟʠʨʦʚʘʪʴ ʦʙʱʝʩʪʚʝʥʥʦʝ ʙʣʘʛʦʩʦʩʪʦʷʥʠʝ ʚ ʫʩʣʦʚʠʷʭ, 

ʢʦʛʜʘ ʚʳʙʨʦʩʳ ʩʦʧʨʷʞʝʥʳ ʢʘʢ ʩ ʚʳʛʦʜʘʤʠ, ʪʘʢ ʠ ʩ ʠʟʜʝʨʞʢʘʤʠ ʜʣʷ ʦʙʱʝʩʪʚʘ. ʉ 

ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʚʳʙʨʦʩʳ ʥʝʩʫʪ ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ ʜʣʷ ʵʢʦʥʦʤʠʯʝʩʢʦʡ 

ʩʠʩʪʝʤʳ, ʧʦʜʚʝʨʞʝʥʥʦʡ ʢʣʠʤʘʪʠʯʝʩʢʠʤ ʨʠʩʢʘʤ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʚʳʙʨʦʩʳ ï 

ʧʦʙʦʯʥʳʡ ʧʨʦʜʫʢʪ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʙʝʟ ʢʦʪʦʨʦʛʦ ʥʝʚʦʟʤʦʞʥʦ ʵʢʦʥʦʤʠʯʝʩʢʦʝ 

ʨʘʟʚʠʪʠʝ ʠ ʨʦʩʪ ʙʣʘʛʦʩʦʩʪʦʷʥʠʷ.  ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʝʩʤʦʪʨʷ ʥʘ ʩʥʠʞʝʥʠʝ ʫʱʝʨʙʘ 

ʜʣʷ ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤ, ʧʨʦʮʝʩʩ ʩʦʢʨʘʱʝʥʠʷ ʚʳʙʨʦʩʦʚ ʙʫʜʝʪ ʦʟʥʘʯʘʪʴ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʠʟʜʝʨʞʢʠ ʜʣʷ ʢʦʤʧʘʥʠʡ, ʯʴʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʩʦʧʨʷʞʝʥʘ ʩ 

ʚʳʙʨʦʩʘʤʠ. 

ʉʪʨʝʤʣʝʥʠʝ ʢ ʤʘʢʩʠʤʠʟʘʮʠʠ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʙʣʘʛʦʩʦʩʪʦʷʥʠʷ 

ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʜʦʩʪʠʞʝʥʠʷ ʢʦʤʧʨʦʤʠʩʩʘ ʤʝʞʜʫ ʫʱʝʨʙʦʤ ʠ 

ʚʳʛʦʜʘʤʠ, ʩʦʧʨʷʞʝʥʥʳʤʠ ʩ ʚʳʙʨʦʩʘʤʠ ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ, ʛʘʨʘʥʪʠʨʫʶʱʝʛʦ 
                                                           
4
 ʋʚʝʣʠʯʝʥʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ ʚ ʘʪʤʦʩʬʝʨʝ ɿʝʤʣʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʜʝʨʞʘʥʠʶ ʪʝʧʣʘ, ʧʦʣʫʯʝʥʥʦʛʦ 

ʠʟ-ʟʘ ʧʦʩʪʫʧʣʝʥʠʷ ʠʟ ʢʦʩʤʦʩʘ ʩʦʣʥʝʯʥʦʡ ʨʘʜʠʘʮʠʠ, ʩʚʝʨʭ ʥʝʦʙʭʦʜʠʤʦʛʦ ʟʥʘʯʝʥʠʷ, ʩʦʟʜʘʚʘʷ ʪʘʢ ʥʘʟʳʚʘʝʤʳʡ 

çʥʝʢʦʥʪʨʦʣʠʨʫʝʤʳʡ ʠʣʠ ʫʩʠʣʝʥʥʳʡ ʧʘʨʥʠʢʦʚʳʡ ʵʬʬʝʢʪè. ʀʟʣʠʰʥʝʝ ʪʝʧʣʦ ʥʝ ʠʟʣʫʯʘʝʪʩʷ ʦʪ ɿʝʤʣʠ ʚ ʢʦʩʤʦʩ, 

ʧʦʵʪʦʤʫ ʛʣʦʙʘʣʴʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʳʰʘʝʪʩʷ.   
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ʇʘʨʝʪʦ-ʦʧʪʠʤʘʣʴʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʨʝʩʫʨʩʦʚ. ɺ ʵʪʦʡ ʩʚʷʟʠ ʫʩʣʦʚʠʝʤ 

ʤʘʢʩʠʤʠʟʘʮʠʠ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʙʣʘʛʦʩʦʩʪʦʷʥʠʷ ʙʫʜʝʪ ʷʚʣʷʪʴʩʷ ʨʘʚʝʥʩʪʚʦ 

ʧʨʝʜʝʣʴʥʳʭ ʚʳʛʦʜ ʠ ʠʟʜʝʨʞʝʢ ʦʙʱʝʩʪʚʘ ʦʪ ʥʝʛʘʪʠʚʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘ ʢʣʠʤʘʪʠʯʝʩʢʫʶ ʩʠʩʪʝʤʫ. ʈʦʣʴ ʨʝʛʫʣʷʪʦʨʘ ʚ 

ʵʪʦʡ ʩʚʷʟʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦʙʳ ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʩʦʚʦʢʫʧʥʳʭ ʠʟʜʝʨʞʝʢ ʠ 

ʚʳʛʦʜ ʦʪ ʩʦʢʨʘʱʝʥʠʷ ʚʳʙʨʦʩʦʚ ʧʝʨʝʚʝʩʪʠ ʩʣʦʞʠʚʰʝʝʩʷ ʨʘʚʥʦʚʝʩʠʝ ʚ ʇʘʨʝʪʦ-

ʦʧʪʠʤʘʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ ʩ ʧʦʤʦʱʴʶ ʠʥʩʪʨʫʤʝʥʪʦʚ ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʧʦʣʠʪʠʢʠ. ɺ 

ʰʠʨʦʢʦʤ ʩʤʳʩʣʝ ʢʘʯʝʩʪʚʦ ʠʥʩʪʨʫʤʝʥʪʘ ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʧʦʣʠʪʠʢʠ ʙʫʜʝʪ 

ʟʘʚʠʩʝʪʴ ʦʪ ʝʛʦ ʚʦʟʤʦʞʥʦʩʪʠ ʤʘʢʩʠʤʠʟʠʨʦʚʘʪʴ ʦʙʱʝʩʪʚʝʥʥʦʝ ʙʣʘʛʦʩʦʩʪʦʷʥʠʝ, 

ʯʪʦ, ʚ ʢʦʥʝʯʥʦʤ ʩʯʝʪʝ, ʠ ʙʫʜʝʪ ʦʧʨʝʜʝʣʷʪʴ ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

(çeconomic efficiencyè)  - ʩʧʦʩʦʙʥʦʩʪʴ ʠʥʪʝʨʥʘʣʠʟʘʮʠʠ ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ 

ʚʥʝʰʥʝʛʦ ʵʬʬʝʢʪʘ, ʩʚʷʟʘʥʥʦʛʦ ʩ ʠʟʤʝʥʝʥʠʝʤ ʢʣʠʤʘʪʘ, ʩ ʥʘʠʤʝʥʴʰʠʤʠ 

ʟʘʪʨʘʪʘʤʠ [Charles 2000].  

ʆʪ ʧʨʦʙʣʝʤʳ ʣʦʢʘʣʴʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ʧʨʦʙʣʝʤʘ ʛʣʦʙʘʣʴʥʦʛʦ ʠʟʤʝʥʝʥʠʷ 

ʢʣʠʤʘʪʘ ʦʪʣʠʯʘʝʪʩʷ ʚ ʜʚʫʭ ʘʩʧʝʢʪʘʭ. ɺʦ-ʧʝʨʚʳʭ, ʦʥʘ ʥʦʩʠʪ ʪʨʘʥʩʛʨʘʥʠʯʥʳʡ 

ʭʘʨʘʢʪʝʨ. ɺʝʣʠʯʠʥʘ ʠʟʜʝʨʞʝʢ ʦʪ ʛʣʦʙʘʣʴʥʳʭ ʠʟʤʝʥʝʥʠʡ ʢʣʠʤʘʪʘ ʥʝ ʟʘʚʠʩʠʪ ʦʪ 

ʪʦʛʦ, ʛʜʝ ʛʝʦʛʨʘʬʠʯʝʩʢʠ ʦʩʫʱʝʩʪʚʣʷʶʪʩʷ ʚʳʙʨʦʩʳ ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ. ɼʨʫʛʠʤʠ 

ʩʣʦʚʘʤʠ, ʠʪʦʛʦʚʦʝ ʙʣʘʛʦʩʦʩʪʦʷʥʠʝ ʚ ʢʘʞʜʦʡ ʦʪʜʝʣʴʥʦʡ ʩʪʨʘʥʝ ʟʘʚʠʩʠʪ ʦʪ 

ʩʦʢʨʘʱʝʥʠʷ ʚʳʙʨʦʩʦʚ ʚ ʥʝʡ ʩʘʤʦʡ, ʥʦ, ʯʪʦ ʚʘʞʥʝʝ, ī ʚʦ ʚʩʝʤ ʦʩʪʘʣʴʥʦʤ ʤʠʨʝ. ɺ 

ʦʪʣʠʯʠʝ ʦʪ ʧʨʦʙʣʝʤʳ ʣʦʢʘʣʴʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, 

ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʝ ʛʣʦʙʘʣʴʥʦʤʫ ʠʟʤʝʥʝʥʠʶ ʢʣʠʤʘʪʫ ʪʨʝʙʫʝʪ ʢʦʣʣʝʢʪʠʚʥʳʭ ʠ 

ʩʢʦʦʨʜʠʥʠʨʦʚʘʥʥʳʭ ʤʝʨ ʢʣʶʯʝʚʳʭ ʤʠʨʦʚʳʭ ʵʤʠʪʝʥʪʦʚ ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ 

[Nalau et al. 2015; Doner et al. 2016].   

ɺʦ-ʚʪʦʨʳʭ, ʧʨʦʙʣʝʤʘ ʛʣʦʙʘʣʴʥʦʛʦ ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ ʥʦʩʠʪ 

ʤʝʞʧʦʢʦʣʝʥʯʝʩʢʠʡ ʭʘʨʘʢʪʝʨ: ʚʳʙʨʦʩʳ ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ ʠʤʝʶʪ ʩʚʦʡʩʪʚʦ 

ʥʘʢʘʧʣʠʚʘʪʴʩʷ ʚ ʘʪʤʦʩʬʝʨʝ ɿʝʤʣʠ ʠ ʚ ʵʪʦʡ ʩʚʷʟʠ ʜʣʷ ʩʦʩʪʦʷʥʠʷ ʛʣʦʙʘʣʴʥʦʛʦ 

ʢʣʠʤʘʪʘ ʙʦʣʴʰʝʝ ʟʥʘʯʝʥʠʝ ʠʛʨʘʝʪ ʥʘʢʦʧʣʝʥʥʳʡ (stock), ʘ ʥʝ ʧʦʪʦʢʦʚʳʡ (flow) 

ʦʙʲʝʤ ʚʳʙʨʦʩʦʚ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʭʠʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʧʘʨʥʠʢʦʚʳʝ ʛʘʟʳ 

ʦʙʣʘʜʘʶʪ ʨʘʟʣʠʯʥʦʡ ʧʘʨʥʠʢʦʚʦʡ ʩʧʦʩʦʙʥʦʩʪʴʶ (global warming potential), ʘ 

ʪʘʢʞʝ ʠʤʝʶʪ ʨʘʟʣʠʯʥʳʡ ʧʝʨʠʦʜ ʞʠʟʥʠ ʚ ʘʪʤʦʩʬʝʨʝ [Forster et al. 2007]. 
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ʋʛʣʝʢʠʩʣʳʡ ʛʘʟ, ʥʘ ʢʦʪʦʨʳʡ ʧʨʠʭʦʜʠʪʩʷ ʦʢʦʣʦ 75% ʚʩʝʭ ʘʥʪʨʦʧʦʛʝʥʥʳʭ 

ʚʳʙʨʦʩʦʚ ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ [WRI(b)], ï ʦʜʠʥ ʠʟ ʜʦʣʛʦʞʠʚʫʱʠʭ ʛʘʟʦʚ ï ʦʥ 

ʤʦʞʝʪ ʦʩʪʘʚʘʪʴʩʷ ʚ ʘʪʤʦʩʬʝʨʝ ʜʦ 200 ʣʝʪ [IPCC 2001].   

ɺ ʵʪʦʡ ʩʚʷʟʠ ʦʧʨʝʜʝʣʝʥʠʝ ʦʧʪʠʤʘʣʴʥʦʛʦ ʫʨʦʚʥʷ ʚʳʙʨʦʩʦʚ ʚ 

ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʠʩʪʝʤʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʜʦʣʛʦʩʨʦʯʥʳʭ ʚʳʛʦʜ 

ʠ ʠʟʜʝʨʞʝʢ ʦʙʱʝʩʪʚʘ ʦʪ ʩʦʢʨʘʱʝʥʠʷ ʚʳʙʨʦʩʦʚ, ʚ ʨʘʤʢʘʭ ʢʦʪʦʨʦʛʦ 

ʦʙʱʝʩʪʚʝʥʥʘʷ ʮʝʥʘ ʥʘ ʫʛʣʝʨʦʜ (çSocial Cost of Carbonè) ʙʫʜʝʪ ʷʚʣʷʪʴʩʷ 

ʘʨʛʫʤʝʥʪʦʤ ʬʫʥʢʮʠʠ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʙʣʘʛʦʩʦʩʪʦʷʥʠʷ, ʫʯʠʪʳʚʘʶʱʝʡ ʠʟʜʝʨʞʢʠ 

ʠ ʚʳʛʦʜʳ ʦʪ ʩʦʢʨʘʱʝʥʠʷ ʚʳʙʨʦʩʦʚ ʚ ʵʢʦʥʦʤʠʢʝ. ɺʳʯʠʩʣʝʥʠʝ ʦʧʪʠʤʘʣʴʥʦʛʦ 

ʫʨʦʚʥʷ ʮʝʥʳ ʥʘ ʫʛʣʝʨʦʜ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘ ʦʩʥʦʚʝ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʭ ʦʮʝʥʦʯʥʳʭ 

ʤʦʜʝʣʝʡ, ʧʨʠʥʠʤʘʶʱʠʭ ʚʦ ʚʥʠʤʘʥʠʝ ʜʠʥʘʤʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʤʠʨʘ ʠʣʠ ʦʪʜʝʣʴʥʳʭ ʩʪʨʘʥ. ʅʘʠʙʦʣʝʝ 

ʠʟʚʝʩʪʥʦʡ ʠʟ ʩʫʱʝʩʪʚʫʶʱʠʭ ʤʦʜʝʣʝʡ ʷʚʣʷʝʪʩʷ ʤʦʜʝʣʴ DICE/RICE [Nordhaus 

2010], ʟʘ ʨʘʟʨʘʙʦʪʢʫ ʢʦʪʦʨʦʡ ʋ. ʅʦʨʜʭʘʫʩ ʧʦʣʫʯʠʣ ʅʦʙʝʣʝʚʩʢʫʶ ʧʨʝʤʠʶ ʧʦ 

ʵʢʦʥʦʤʠʢʝ ʚ 2018 ʛ. ʆʥʘ ʦʙʲʝʜʠʥʷʝʪ ʚ ʩʝʙʝ ʤʦʜʝʣʴ ʦʙʱʝʛʦ ʨʘʚʥʦʚʝʩʠʷ ʤʠʨʦʚʦʡ 

ʵʢʦʥʦʤʠʢʠ ʩ ʤʦʜʝʣʴʶ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ (ʠʟʤʝʥʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ, ʩʨʝʜʥʝʡ ʪʝʤʧʝʨʘʪʫʨʳ ɿʝʤʣʠ ʠ ʜʨ.) [Nordhaus 1992]. 

ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʪʘʢʦʛʦ ʨʦʜʘ ʩʦʧʨʷʞʝʥʦ ʩ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ 

ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ, ʚ ʯʘʩʪʥʦʩʪʠ ʩʚʷʟʘʥʥʦʡ ʩʦ ʩʣʦʞʥʦʧʨʝʜʩʢʘʟʫʝʤʳʤʠ 

ʭʘʨʘʢʪʝʨʦʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʠ ʪʝʤʧʘʤʠ ʨʦʩʪʘ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ 

ʬʘʢʪʦʨʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʨʝʘʢʮʠʝʡ ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʥʘ ʨʦʩʪ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ, ʪʨʫʜʥʦʩʪʴʶ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʦʮʝʥʢʠ ʫʱʝʨʙʘ 

ʦʪ ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ, ʤʝʞʚʨʝʤʝʥʥʳʭ ʧʨʝʜʧʦʯʪʝʥʠʡ ʠ ʧʨʦʠʟʚʦʣʴʥʦʩʪʴʶ ʩʪʘʚʢʠ 

ʜʠʩʢʦʥʪʠʨʦʚʘʥʠʷ ʙʫʜʫʱʠʭ ʠʟʜʝʨʞʝʢ ʠ ʚʳʛʦʜ ʠ ʜʨ. [Ackerman et al. 2009]. ɺ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʩʦʙʝʥʥʦʩʪʝʡ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʡ ʦʮʝʥʦʯʥʦʡ ʤʦʜʝʣʠ (ʚ ʪʦʤ ʯʠʩʣʝ 

ʝʝ ʩʧʝʮʠʬʠʢʘʮʠʠ, ʚʳʙʦʨʘ ʩʪʘʚʢʠ ʜʠʩʢʦʥʪʠʨʦʚʘʥʠʷ, ʩʝʢʪʦʨʦʚ, ʛʨʫʧʧ 

ʧʦʩʣʝʜʩʪʚʠʡ ʠ ʩʪʨʘʥ, ʚʢʣʶʯʝʥʥʳʭ ʚ ʘʥʘʣʠʟ), ʚʘʨʴʠʨʫʝʪʩʷ ʠ ʦʮʝʥʢʘ 

ʦʙʱʝʩʪʚʝʥʥʦʡ ʮʝʥʳ ʥʘ ʫʛʣʝʨʦʜ. ʊʘʢ, ʩʦʛʣʘʩʥʦ ʤʦʜʝʣʠ DICE-2016R, ʦʥʘ 

ʥʘʭʦʜʠʪʩʷ ʥʘ ʫʨʦʚʥʝ 39 ʜʦʣʣ. ʟʘ ʪʦʥʥʫ ʚʳʙʨʦʩʦʚ ʉʆ2-ʵʢʚʠʚʘʣʥʝʪʘ ʚ 2020 ʛ. 

[Nordhaus 2017], ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʤʦʜʝʣʴʶ PAGE09 (Policy Analysis of the 
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Greenhouse Effect) [Hope 2011] ï ʥʘ ʫʨʦʚʥʝ 71 ʜʦʣʣ. ʟʘ ʪʦʥʥʫ, ʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʤʦʜʝʣʴʶ FUND v3.7  (Climate Framework for Uncertainty, Negotiation and 

Distribution) [Anthoff, Tol 2013] ï ʥʘ ʫʨʦʚʥʝ 21 ʜʦʣʣ. ʟʘ ʪʦʥʥʫ [Rose et al. 2017].  

ʆʧʨʝʜʝʣʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʡ ʮʝʥʳ ʥʘ ʫʛʣʝʨʦʜ ʥʘ ʦʩʥʦʚʝ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʭ 

ʦʮʝʥʦʯʥʳʭ ʤʦʜʝʣʝʡ ʩʣʫʞʠʪ ʣʠʰʴ ʦʨʠʝʥʪʠʨʦʤ ʜʣʷ ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʧʦʣʠʪʠʢʠ. ɺ 

ʨʝʘʣʴʥʦʩʪʠ ʨʘʟʥʳʝ ʩʪʨʘʥʳ ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʮʝʣʠ ʧʦ ʩʥʠʞʝʥʠʶ ʚʳʙʨʦʩʦʚ ʚ 

ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʠʩʭʦʜʷ ʠʟ ʪʝʢʫʱʠʭ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠ ʧʦʣʠʪʠʯʝʩʢʠʭ 

ʫʩʣʦʚʠʡ ʨʘʟʚʠʪʠʷ. ʅʝʩʤʦʪʨʷ ʥʘ ʨʘʩʭʦʞʜʝʥʠʷ ʚ ʤʦʜʝʣʴʥʳʭ ʦʮʝʥʢʘʭ, ʥʝ ʚʳʟʳʚʘʝʪ 

ʨʘʟʥʦʛʣʘʩʠʡ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʦʙʱʝʩʪʚʝʥʥʘʷ ʮʝʥʘ ʥʘ ʫʛʣʝʨʦʜ ʷʚʣʷʝʪʩʷ 

ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʚʝʣʠʯʠʥʦʡ, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʪʦ, ʯʪʦ ʠʟʜʝʨʞʢʠ ʦʪ 

ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʧʨʝʚʳʰʘʶʪ ʚʳʛʦʜʳ. 

ɺ ʪʘʢʠʭ ʫʩʣʦʚʠʷʭ ʧʝʨʚʦʦʯʝʨʝʜʥʦʡ ʟʘʜʘʯʝʡ ʨʝʛʫʣʷʪʦʨʘ, ʦʩʫʱʝʩʪʚʣʷʶʱʝʛʦ 

ʧʦʣʠʪʠʢʫ ʩʤʷʛʯʝʥʠʷ ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ ʷʚʣʷʝʪʩʷ ʩʦʢʨʘʱʝʥʠʝ ʚʳʙʨʦʩʦʚ 

ʥʘʠʙʦʣʝʝ ʜʦʩʪʫʧʥʳʤʠ ʠ ʜʝʰʝʚʳʤʠ ʩʨʝʜʩʪʚʘʤʠ. ɺʳʙʦʨ ʠʥʩʪʨʫʤʝʥʪʦʚ 

ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʧʦʣʠʪʠʢʠ ʚʦ ʤʥʦʛʦʤ ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʝ ʩʪʦʣʴʢʦ ʚʦʟʤʦʞʥʦʩʪʴʶ 

ʤʘʢʩʠʤʠʟʘʮʠʠ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʙʣʘʛʦʩʦʩʪʦʷʥʠʷ, ʩʢʦʣʴʢʦ ʚʦʟʤʦʞʥʦʩʪʴʶ 

ʦʙʝʩʧʝʯʝʥʠʷ ʩʦʢʨʘʱʝʥʠʷ ʚʳʙʨʦʩʦʚ ʩ ʥʘʠʤʝʥʴʰʠʤʠ ʟʘʪʨʘʪʘʤʠ ʜʣʷ ʵʢʦʥʦʤʠʢʠ 

[Kolstad 2010].  

ʇʦʵʪʦʤʫ ʚ ʫʟʢʦʤ ʧʦʥʠʤʘʥʠʠ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʚʳʙʨʦʩʦʚ (çcost-effective regulationè) ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ 

ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʢʨʘʱʝʥʠʷ ʚʳʙʨʦʩʦʚ ʩ ʥʘʠʤʝʥʴʰʠʤʠ ʟʘʪʨʘʪʘʤʠ ʜʣʷ 

ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ, ʷʚʣʷʶʱʝʡʩʷ ʦʙʲʝʢʪʦʤ ʨʝʛʫʣʠʨʦʚʘʥʠʷ. ɺ ʜʘʥʥʦʤ 

ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʦʜ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ ʠʥʩʪʨʫʤʝʥʪʦʚ 

ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʧʦʣʠʪʠʢʠ ʙʫʜʝʪ ʧʦʥʠʤʘʪʴʩʷ ʠʭ ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʢʨʘʪʠʪʴ ʚʳʙʨʦʩʳ 

ʩ ʥʘʠʤʝʥʴʰʠʤʠ ʠʟʜʝʨʞʢʘʤʠ. 

ʉʦʚʦʢʫʧʥʳʝ ʟʘʪʨʘʪʳ ʥʘ ʩʦʢʨʘʱʝʥʠʝ ʚʳʙʨʦʩʦʚ ʤʠʥʠʤʠʟʠʨʫʶʪʩʷ, ʢʦʛʜʘ 

ʩʦʢʨʘʱʝʥʠʝ ʢʘʞʜʦʡ ʩʣʝʜʫʶʱʝʡ ʝʜʠʥʠʮʳ ʚʳʙʨʦʩʦʚ ʦʜʠʥʘʢʦʚʦ ʚʥʝ ʟʘʚʠʩʠʤʦʩʪʠ 

ʦʪ ʪʦʛʦ, ʢʪʦ ʠ ʢʘʢ ʝʛʦ ʦʩʫʱʝʩʪʚʣʷʝʪ [Baumol et al. 1971]. ɼʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, 

ʤʠʥʠʤʠʟʘʮʠʷ ʩʦʚʦʢʫʧʥʳʭ ʟʘʪʨʘʪ ʥʘ ʩʦʢʨʘʱʝʥʠʝ ʚʳʙʨʦʩʦʚ ʚʦʟʤʦʞʥʘ ʧʨʠ 
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ʚʳʨʘʚʥʠʚʘʥʠʠ ʧʨʝʜʝʣʴʥʳʭ ʠʟʜʝʨʞʝʢ ʩʦʢʨʘʱʝʥʠʷ ʚʳʙʨʦʩʦʚ ʤʝʞʜʫ ʚʩʝʤʠ 

ʵʤʠʪʝʥʪʘʤʠ ʠ ʩʧʦʩʦʙʘʤʠ ʩʦʢʨʘʱʝʥʠʷ ʚʳʙʨʦʩʦʚ:  

¶ ʨʘʟʣʠʯʥʳʤʠ ʠʩʪʦʯʥʠʢʘʤʠ ʚʳʙʨʦʩʦʚ (ʧʨʝʜʧʨʠʷʪʠʷʤʠ, ʯʴʷ 

ʜʝʷʪʝʣʴʥʦʩʪʴ, ʩʦʧʨʷʞʝʥʘ ʩ ʚʳʙʨʦʩʘʤʠ - ʥʘʧʨʠʤʝʨ, 

ʵʣʝʢʪʨʦʛʝʥʝʨʠʨʫʶʱʠʤʠ ʩʪʘʥʮʠʷʤʠ ʠ ʧʨʝʜʧʨʠʷʪʠʷʤʠ ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʦʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʘ); 

¶ ʨʘʟʣʠʯʥʳʤʠ ʩʧʦʩʦʙʘʤʠ ʩʦʢʨʘʱʝʥʠʷ ʚʳʙʨʦʩʦʚ ʚʥʫʪʨʠ ʢʦʤʧʘʥʠʠ 

(ʥʘʧʨʠʤʝʨ, ʯʝʨʝʟ ʧʦʚʳʰʝʥʠʝ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʦʙʦʨʫʜʦʚʘʥʠʷ, 

ʫʩʪʘʥʦʚʢʫ ʫʣʘʚʣʠʚʘʶʱʠʭ ʉʆ2 ʩʦʦʨʫʞʝʥʠʡ ʠʣʠ ʩʥʠʞʝʥʠʝ ʦʙʲʝʤʘ 

ʧʨʦʠʟʚʦʜʩʪʚʘ); 

¶ ʩʝʢʪʦʨʦʤ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʩʝʢʪʦʨʦʤ ʧʦʪʨʝʙʣʝʥʠʷ (ʥʘʧʨʠʤʝʨ, ʯʝʨʝʟ 

ʩʦʢʨʘʱʝʥʠʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʣʠʯʥʦʛʦ ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ ʠʣʠ ʧʝʨʝʭʦʜ ʥʘ 

ʘʚʪʦʤʦʙʠʣʠ ʩ ʙʦʣʝʝ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʳʤʠ ʜʚʠʛʘʪʝʣʷʤʠ) [Goulder et al. 

2008]. 

ɺ ʪʝʦʨʠʠ ʚʳʧʦʣʥʝʥʠʝ ʵʪʠʭ ʫʩʣʦʚʠʡ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʩʦʢʨʘʱʝʥʠʝ ʚʳʙʨʦʩʦʚ 

ʙʫʜʝʪ ʧʨʦʠʩʭʦʜʠʪʴ ʟʘ ʩʯʝʪ ʥʘʠʤʝʥʝʝ ʟʘʪʨʘʪʥʳʭ ʩʧʦʩʦʙʦʚ ʠ ʪʝʤʠ ʵʤʠʪʝʥʪʘʤʠ, 

ʢʦʤʫ ʵʪʦ ʦʙʭʦʜʠʪʩʷ ʜʝʰʝʚʣʝ ʚʩʝʛʦ, ʪʦ ʝʩʪʴ ʚ ʪʝʭ ʩʣʫʯʘʷʭ, ʛʜʝ ʧʨʝʜʝʣʴʥʳʝ 

ʠʟʜʝʨʞʢʠ ʩʦʢʨʘʱʝʥʠʷ ʝʜʠʥʠʮʳ ʚʳʙʨʦʩʦʚ ʤʝʥʴʰʝ ʮʝʥʳ ʥʘ ʚʳʙʨʦʩʳ. ʎʝʥʘ ʥʘ 

ʚʳʙʨʦʩʳ, ʚʢʣʶʯʝʥʥʘʷ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʫʶ ʬʫʥʢʮʠʶ ʢʦʤʧʘʥʠʠ, ʙʫʜʝʪ 

ʩʧʫʩʢʘʪʴʩʷ ʚʥʠʟ ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦ-ʩʙʳʪʦʚʦʡ ʮʝʧʦʯʢʝ ʧʨʷʤʦ ʜʦ ʢʦʥʝʯʥʦʛʦ 

ʧʦʪʨʝʙʠʪʝʣʷ ʪʦʚʘʨʦʚ ʠ ʫʩʣʫʛ, ʮʝʥʘ ʢʦʪʦʨʳʭ ʙʫʜʝʪ ʫʯʠʪʳʚʘʪʴ ʫʨʦʚʝʥʴ ʚʳʙʨʦʩʦʚ, 

ʩʦʧʨʷʞʝʥʥʳʭ ʩ ʧʨʦʠʟʚʦʜʩʪʚʦʤ ʠ ʧʦʩʪʘʚʢʦʡ ʧʨʦʜʫʢʮʠʠ. ɺ ʪʘʢʠʭ ʫʩʣʦʚʠʷʭ 

ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʡ ʚʳʙʦʨ ʙʫʜʝʪ ʪʘʢʞʝ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʩ ʫʯʝʪʦʤ ʦʙʲʝʤʘ 

ʚʳʙʨʦʩʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʧʨʦʠʟʚʦʜʩʪʚʦʤ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʪʠʧʘ ʧʨʦʜʫʢʮʠʠ [Goulder 

et al. 2008].  
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 ʕʢʦʥʦʤʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʟʣʠʯʥʳʭ ʛʨʫʧʧ ʤʝʨ 1.3.

ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʧʦʣʠʪʠʢʠ  

ʊʨʘʜʠʮʠʦʥʥʦ ʚʳʜʝʣʷʶʪʩʷ ʜʚʝ ʦʩʥʦʚʥʳʝ ʛʨʫʧʧʳ ʠʥʩʪʨʫʤʝʥʪʦʚ 

ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʚʳʙʨʦʩʦʚ: ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʝ (çcommand-and-controlè) ʠ 

ʵʢʦʥʦʤʠʯʝʩʢʠʝ (çincentive-basedè). ɺ ʩʠʣʫ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʣʝʛʢʦʩʪʠ ʫʧʨʘʚʣʝʥʠʷ 

ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ, ʢ ʯʠʩʣʫ ʢʦʪʦʨʳʭ 

ʦʪʥʦʩʷʪʩʷ ʪʝʭʥʠʯʝʩʢʦʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ (ʟʘʧʨʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʝʭʥʦʣʦʛʠʠ ʠʣʠ 

ʧʨʝʜʧʠʩʘʥʠʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʦʥʢʨʝʪʥʦʡ ʪʝʭʥʦʣʦʛʠʠ), ʥʦʨʤʳ ʨʘʩʭʦʜʦʚʘʥʠʷ 

ʨʝʩʫʨʩʦʚ (ʥʘʧʨʠʤʝʨ, ʧʦʪʨʝʙʣʝʥʠʷ ʙʝʥʟʠʥʘ ʘʚʪʦʤʦʙʠʣʷʤʠ, ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʟʜʘʥʠʡ ʠ ʪ.ʜ.), ʘ ʪʘʢʞʝ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʦʛʨʘʥʠʯʝʥʠʷ ʥʘ ʚʳʙʨʦʩʳ (ʪʦ ʝʩʪʴ 

ʫʩʪʘʥʦʚʣʝʥʠʝ ʣʠʤʠʪʦʚ (çʧʦʪʦʣʢʦʚè) ʚʳʙʨʦʩʦʚ ʜʣʷ ʢʦʤʧʘʥʠʡ). 

ʕʢʦʥʦʤʠʯʝʩʢʠʝ ʠʥʩʪʨʫʤʝʥʪʳ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʥʝ ʧʨʝʜʧʦʣʘʛʘʶʪ 

ʜʠʨʝʢʪʠʚʥʳʭ ʧʨʝʜʧʠʩʘʥʠʡ, ʘ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʩʦʟʜʘʥʠʝ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʠʣʠ 

ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʩʪʠʤʫʣʦʚ ʜʣʷ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʘʛʝʥʪʦʚ, ʯʴʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʩʚʷʟʘʥʦ 

ʩ ʧʘʨʥʠʢʦʚʳʤʠ ʚʳʙʨʦʩʘʤʠ. ʆʥʠ ʤʦʛʫʪ ʥʦʩʠʪʴ ʧʨʷʤʦʡ ʭʘʨʘʢʪʝʨ, ʪʦ ʝʩʪʴ ʙʳʪʴ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘʮʝʣʝʥʳ ʥʘ ʦʙʲʝʤ ʚʳʙʨʦʩʦʚ (ʥʘʣʦʛ ʥʘ ʚʳʙʨʦʩʳ, ʩʠʩʪʝʤʘ 

ʪʦʨʛʦʚʣʠ ʢʚʦʪʘʤʠ ʥʘ ʚʳʙʨʦʩʳ ʠ ʩʫʙʩʠʜʠʷ ʥʘ ʩʦʢʨʘʱʝʥʠʝ ʚʳʙʨʦʩʦʚ), ʘ ʤʦʛʫʪ 

ʢʦʩʚʝʥʥʳʡ, ʪʦ ʝʩʪʴ ʙʳʪʴ ʥʘʮʝʣʝʥʳ ʥʘ ʦʙʲʝʤ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʦʜʫʢʮʠʠ, 

ʧʨʦʠʟʚʦʜʩʪʚʦ ʢʦʪʦʨʦʡ ʩʚʷʟʘʥʦ ʩ ʚʳʙʨʦʩʘʤʠ (ʥʘʧʨʠʤʝʨ, ʘʢʮʠʟʳ ʥʘ ʙʝʥʟʠʥ, ʥʘʣʦʛ 

ʥʘ ʘʚʪʦʤʦʙʠʣʠ) ʠʣʠ ʠʭ ʩʦʢʨʘʱʝʥʠʝʤ (ʩʫʙʩʠʜʠʠ ʧʨʦʠʟʚʦʜʠʪʝʣʷʤ 

ʚʦʟʦʙʥʦʚʣʷʝʤʦʡ ʵʥʝʨʛʠʠ
5
) (ʊʘʙʣʠʮʘ 1). 

  

                                                           
5
 ʂ ʪʦʤʫ ʞʝ ʵʬʬʝʢʪʫ, ʯʪʦ ʠ ʩʫʙʩʠʜʠʨʦʚʘʥʠʝ ɺʀʕ, ʧʨʠʚʦʜʠʪ ʦʪʢʘʟ ʦʪ ʩʫʙʩʠʜʠʨʦʚʘʥʠʷ ʠʩʢʦʧʘʝʤʦʛʦ ʪʦʧʣʠʚʘ, 

ʢʦʪʦʨʳʡ ʪʘʢʞʝ ʤʦʞʝʪ ʙʳʪʴ ʨʘʩʩʤʦʪʨʝʥ ʢʘʢ ʠʥʩʪʨʫʤʝʥʪ ʩʦʢʨʘʱʝʥʠʷ ʚʳʙʨʦʩʦʚ. 
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ʊʘʙʣʠʮʘ 1 ï ɸʜʤʠʥʠʩʪʨʘʪʠʚʥʳʝ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʠʥʩʪʨʫʤʝʥʪʳ ʨʝʛʫʣʠʨʦʚʘʥʠʷ 

ʚʳʙʨʦʩʦʚ 

ʊʠʧ ʨʝʛʫʣʠʨʦʚʘʥʠʷ 
ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ 

ʨʝʛʫʣʠʨʦʚʘʥʠʷ 

ʀʥʩʪʨʫʤʝʥʪ 

ʨʝʛʫʣʠʨʦʚʘʥʠʷ 

ɺʦʟʤʦʞʥʦʩʪʴ 

ʤʠʥʠʤʠʟʘʮʠʠ 

ʩʦʚʦʢʫʧʥʳʭ ʟʘʪʨʘʪ 

ʥʘ ʩʦʢʨʘʱʝʥʠʝ 

ʚʳʙʨʦʩʦʚ 

ʕʢʦʥʦʤʠʯʝʩʢʦʝ 

ʇʨʷʤʦʝ: 
ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ 

ʩʪʠʤʫʣʳ ʚ 

ʦʪʥʦʰʝʥʠʠ 

ʚʳʙʨʦʩʦʚ 

ʅʘʣʦʛ ʥʘ ʚʳʙʨʦʩʳ 

ʅʘʠʚʳʩʰʘʷ 
ʉʠʩʪʝʤʘ ʪʦʨʛʦʚʣʠ 

ʢʚʦʪʘʤʠ ʥʘ ʚʳʙʨʦʩʳ 

(cap-and-trade) 

ʉʫʙʩʠʜʠʷ ʥʘ 

ʩʦʢʨʘʱʝʥʠʝ 

ʚʳʙʨʦʩʦʚ 
ɺʳʩʦʢʘʷ 

ʂʦʩʚʝʥʥʦʝ: 
ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ 

ʩʪʠʤʫʣʳ ʚ 

ʦʪʥʦʰʝʥʠʠ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʠʣʠ 

ʧʦʪʨʝʙʣʝʥʠʷ 

ʛʨʷʟʥʦʡ ʧʨʦʜʫʢʮʠʠ 

ʅʘʣʦʛ ʥʘ ʛʨʷʟʥʫʶ 

ʧʨʦʜʫʢʮʠʶ  

ʉʨʝʜʥʷʷ 

ʉʫʙʩʠʜʠʠ ʥʘ 

ʯʠʩʪʫʶ ʧʨʦʜʫʢʮʠʶ 

ɸʜʤʠʥʠʩʪʨʘʪʠʚʥʦʝ 

ʊʝʭʥʠʯʝʩʢʦʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ 

ʅʠʟʢʘʷ 

 ʅʦʨʤʳ ʨʘʩʭʦʜʦʚʘʥʠʷ ʨʝʩʫʨʩʦʚ  

 ʂʦʣʠʯʝʩʪʚʝʥʥʦʝ ʦʛʨʘʥʠʯʝʥʠʝ ʚʳʙʨʦʩʦʚ 

ʀʩʪʦʯʥʠʢʠ: ʩʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʦʤ ʥʘ ʦʩʥʦʚʝ [ʄʘʢʘʨʦʚ, ʉʪʝʧʘʥʦʚ 2017; Goulder, 

Parry 2008] 

ʉ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʨʷʤʦʝ ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ 

ʚʳʙʨʦʩʦʚ ʠʣʠ ʫʩʪʘʥʦʚʣʝʥʠʝ ʮʝʥʳ ʥʘ ʥʠʭ ʤʦʞʝʪ ʧʨʦʠʟʚʦʜʠʪʴʩʷ ʜʚʫʤʷ 

ʦʩʥʦʚʥʳʤʠ ʩʧʦʩʦʙʘʤʠ ʠʣʠ ʠʭ ʢʦʤʙʠʥʘʮʠʝʡ. ʇʝʨʚʳʡ ʩʧʦʩʦʙ ʩʦʩʪʦʠʪ ʚ 

ʬʠʢʩʠʨʦʚʘʥʠʠ ʮʝʥʳ ʥʘ ʚʳʙʨʦʩʳ, ʢʦʪʦʨʫʶ ʜʦʣʞʥʳ ʫʧʣʘʪʠʪʴ ʧʨʝʜʧʨʠʷʪʠʷ, ʯʴʷ 

ʜʝʷʪʝʣʴʥʦʩʪʴ ʩʦʧʨʷʞʝʥʘ ʩ ʚʳʙʨʦʩʘʤʠ ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ, ʚ ʚʠʜʝ ʫʛʣʝʨʦʜʥʦʛʦ 

ʥʘʣʦʛʘ. ɺʪʦʨʦʡ - ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʤʘʢʩʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʦʛʦ ʦʙʲʝʤʘ ʚʳʙʨʦʩʦʚ, 

ʢʦʪʦʨʦʝ ʟʘʪʝʤ ʨʘʩʧʨʝʜʝʣʷʝʪʩʷ ʤʝʞʜʫ ʵʤʠʪʝʥʪʘʤʠ (ʙʝʩʧʣʘʪʥʦ ʠʣʠ ʥʘ ʦʩʥʦʚʝ 
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ʘʫʢʮʠʦʥʘ), ʚʢʣʶʯʝʥʥʳʤʠ ʚ ʩʠʩʪʝʤʫ ʨʝʛʫʣʠʨʦʚʘʥʠʷ. ɼʘʥʥʳʡ ʧʦʜʭʦʜ 

ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʩʦʟʜʘʥʠʝ ʩʠʩʪʝʤʳ ʪʦʨʛʦʚʣʠ ʚʳʙʨʦʩʘʤʠ (ʉʊɺ), ʚ ʨʘʤʢʘʭ ʢʦʪʦʨʦʡ 

ʵʤʠʪʝʥʪʳ ʚ ʩʣʫʯʘʝ ʧʨʝʚʳʰʝʥʠʷ ʜʦʧʫʩʪʠʤʦʛʦ ʦʙʲʝʤʘ ʨʘʟʨʝʰʝʥʠʡ ʜʦʣʞʥʳ 

ʧʦʢʨʳʪʴ ʜʝʬʠʮʠʪ, ʜʦʢʫʧʠʚ ʨʘʟʨʝʰʝʥʠʷ ʥʘ ʨʳʥʢʝ, ʘ ʚ ʩʣʫʯʘʝ, ʝʩʣʠ ʦʙʲʝʤ 

ʚʳʙʨʦʩʦʚ ʦʢʘʟʳʚʘʝʪʩʷ ʤʝʥʴʰʝ ʜʦʧʫʩʪʠʤʦʛʦ, ʤʦʛʫʪ ʧʨʦʜʘʪʴ ʠʟʣʠʰʝʢ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʫʩʪʘʥʦʚʣʝʥʥʳʡ ʨʝʛʫʣʷʪʦʨʦʤ ʧʦʪʦʣʦʢ ʚʳʙʨʦʩʦʚ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ 

ʬʠʨʤ-ʵʤʠʪʝʥʪʦʚ ʧʦʩʨʝʜʩʪʚʦʤ ʩʦʚʝʨʰʝʥʠʷ ʩʜʝʣʦʢ ʧʦ ʢʫʧʣʝ-ʧʨʦʜʘʞʝ 

ʨʘʟʨʝʰʝʥʠʡ ʥʘ ʚʳʙʨʦʩʳ ʩʣʫʞʘʪ ʫʩʣʦʚʠʝʤ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʨʳʥʦʯʥʦʡ ʮʝʥʳ ʥʘ 

ʚʳʙʨʦʩʳ.  

ʇʨʷʤʳʝ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʠʥʩʪʨʫʤʝʥʪʳ ʩʦʢʨʘʱʝʥʠʷ ʚʳʙʨʦʩʦʚ, 

ʫʩʪʘʥʘʚʣʠʚʘʶʱʠʝ ʮʝʥʫ ʥʘ ʚʳʙʨʦʩʳ (ʠʣʠ ʪʘʢ ʥʘʟʳʚʘʝʤʫʶ ʮʝʥʫ ʥʘ ʫʛʣʝʨʦʜ), 

ʩʦʟʜʘʶʪ ʩʪʠʤʫʣʳ ʢ ʩʦʢʨʘʱʝʥʠʶ ʚʳʙʨʦʩʦʚ ʜʦ ʪʦʡ ʧʦʨʳ ʧʦʢʘ ʠʟʜʝʨʞʢʠ 

ʩʦʢʨʘʱʝʥʠʷ ʥʠʞʝ ʮʝʥʳ ʥʘ ʚʳʙʨʦʩʳ ï ʩʪʘʚʢʠ ʫʛʣʝʨʦʜʥʦʛʦ ʥʘʣʦʛʘ ʠʣʠ ʩʪʦʠʤʦʩʪʠ 

ʨʘʟʨʝʰʝʥʠʡ ʚ ʉʊɺ. ɺ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ʢʦʤʧʘʥʠʷ ʧʨʝʜʧʦʯʪʝʪ ʧʨʝʢʨʘʪʠʪʴ 

ʩʦʢʨʘʱʝʥʠʝ ʚʳʙʨʦʩʦʚ, ʘ ʚʤʝʩʪʦ ʥʝʛʦ ʦʩʫʱʝʩʪʚʣʷʪʴ ʧʣʘʪʫ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʷʤʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʩʦʢʨʘʱʝʥʠʷ ʚʳʙʨʦʩʦʚ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʩʦʢʨʘʱʝʥʠʶ ʚʳʙʨʦʩʦʚ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤʠ ʩʧʦʩʦʙʘʤʠ ʠ ʫʩʠʣʠʷʤʠ ʪʝʭ 

ʢʦʤʧʘʥʠʡ, ʜʣʷ ʢʦʪʦʨʳʭ ʵʪʦ ʣʝʛʯʝ ʚʩʝʛʦ [ʄʘʢʘʨʦʚ, ʉʪʝʧʘʥʦʚ 2017].  

ʉʫʙʩʠʜʠʷ ʥʘ ʩʦʢʨʘʱʝʥʠʝ ʚʳʙʨʦʩʦʚ ʬʘʢʪʠʯʝʩʢʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʘʥʘʣʦʛʠʯʥʳʡ ʩʧʦʩʦʙ ʚʚʝʜʝʥʠʷ ʮʝʥʳ ʥʘ ʚʳʙʨʦʩʳ, ʥʘʧʨʷʤʫʶ ʥʘʧʨʘʚʣʝʥʥʦʡ ʥʘ 

ʩʦʢʨʘʱʝʥʠʝ ʚʳʙʨʦʩʦʚ, ʪʦʣʴʢʦ ʟʘ ʩʯʝʪ ʩʦʟʜʘʥʠʷ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʩʪʠʤʫʣʦʚ. 

ʋʯʠʪʳʚʘʷ, ʯʪʦ ʤʝʭʘʥʠʟʤ ʩʫʙʩʠʜʠʠ ʥʘ ʩʦʢʨʘʱʝʥʠʝ ʚʳʙʨʦʩʦʚ ʧʨʝʜʧʦʣʘʛʘʝʪ 

ʧʨʠʚʣʝʯʝʥʠʝ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʦʙʲʝʤʘ ʩʨʝʜʩʪʚ ʠ ʷʚʣʷʝʪʩʷ ʜʦʨʦʛʦʩʪʦʷʱʝʡ ʤʝʨʦʡ 

ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʧʦʣʠʪʠʢʠ, ʥʘ ʧʨʘʢʪʠʢʝ ʦʥ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʠʩʧʦʣʴʟʫʝʪʩʷ. ɺʤʝʩʪʝ 

ʩ ʪʝʤ, ʥʝʢʦʪʦʨʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʫʢʘʟʳʚʘʶʪ ʥʘ ʪʦ, ʯʪʦ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʨʝʩʫʨʩʦʚ ʥʝʪ ʥʠʢʘʢʦʡ ʨʘʟʥʠʮʳ ʤʝʞʜʫ ʨʘʙʦʪʦʡ ʥʝʛʘʪʠʚʥʳʭ 

ʩʪʠʤʫʣʦʚ ï ʰʪʨʘʬʦʚ ʟʘ ʚʳʙʨʦʩʳ ï ʠ ʧʦʟʠʪʠʚʥʳʭ ʩʪʠʤʫʣʦʚ ï ʧʦʦʱʨʝʥʠʡ ʟʘ 

ʩʥʠʞʝʥʠʝ ʚʳʙʨʦʩʦʚ [Kneese, Bower 1968; Oates, Baumol 1975]. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʚ 

ʜʦʣʛʦʩʨʦʯʥʦʤ ʧʝʨʠʦʜʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʫʙʩʠʜʠʠ ʥʘ ʩʦʢʨʘʱʝʥʠʝ ʚʳʙʨʦʩʦʚ ʤʦʞʝʪ 

ʙʳʪʴ ʩʦʧʨʷʞʝʥʦ ʩ ʙʦʣʴʰʠʤʠ ʟʘʪʨʘʪʘʤʠ, ʪʘʢ ʢʘʢ ʙʫʜʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ 
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ʧʦʚʳʰʝʥʠʶ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʠ ʨʳʥʢʘ ʧʨʦʜʫʢʮʠʠ, ʧʨʦʠʟʚʦʜʩʪʚʦ ʢʦʪʦʨʦʡ 

ʩʦʧʨʷʞʝʥʦ ʩ ʚʳʙʨʦʩʘʤʠ, ʜʣʷ ʥʦʚʳʭ ʫʯʘʩʪʥʠʢʦʚ; ʘ ʩ ʨʦʩʪʦʤ ʠʭ ʯʠʩʣʘ ʙʫʜʝʪ 

ʧʨʦʠʩʭʦʜʠʪʴ ʧʦʩʪʝʧʝʥʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʚʳʧʫʩʢʘ ʠ ʩʥʠʞʝʥʠʝ ʮʝʥʳ ʧʨʦʜʫʢʮʠʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʫʙʩʠʜʠʡ ʧʦʪʨʝʙʫʝʪ ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʩʪʘʚʢʠ 

ʩʫʙʩʠʜʠʠ ʥʘ ʩʦʢʨʘʱʝʥʠʷ ʚʳʙʨʦʩʦʚ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʵʬʬʝʢʪʘ, ʵʢʚʠʚʘʣʝʥʪʥʦʛʦ 

ʪʦʤʫ, ʯʪʦ ʙʫʜʝʪ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʥʘʣʦʛʘ ʥʘ ʚʳʙʨʦʩʳ ʠʣʠ ʉʊɺ [Oates, Baumol 

1975].  

ʂ ʢʦʩʚʝʥʥʳʤ ʤʝʨʘʤ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʦʪʥʦʩʷʪʩʷ 

ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʠʥʩʪʨʫʤʝʥʪʳ (ʥʘʧʨʠʤʝʨ, ʘʢʮʠʟʳ ʥʘ ʙʝʥʟʠʥ, ʥʘʣʦʛʠ ʥʘ 

ʵʣʝʢʪʨʦʵʥʝʨʛʠʶ), ʢʦʪʦʨʳʝ ʥʘʧʨʷʤʫʶ ʥʝ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʩʥʠʞʝʥʠʝ ʚʳʙʨʦʩʦʚ, ʥʦ 

ʢʦʩʚʝʥʥʦ ʩʧʦʩʦʙʩʪʚʫʶʪ ʩʦʟʜʘʥʠʶ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʩʪʠʤʫʣʦʚ ʢ ʠʭ ʩʦʢʨʘʱʝʥʠʶ. 

ɺʦʟʤʦʞʥʦʩʪʠ ʤʠʥʠʤʠʟʘʮʠʠ ʩʦʚʦʢʫʧʥʳʭ ʟʘʪʨʘʪ ʩʦʢʨʘʱʝʥʠʷ ʚʳʙʨʦʩʦʚ ʧʨʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʢʦʩʚʝʥʥʳʭ ʤʝʨ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʚʳʙʨʦʩʦʚ 

ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʝ, ʯʝʤ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʨʷʤʳʭ [Sandmo 1978].  

ʅʘʣʦʛ ʥʘ ʚʳʙʨʦʩʳ, ʪʘʢ ʞʝ ʢʘʢ ʠ ʉʊɺ, ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʮʝʥʫ ʥʘ ʝʜʠʥʠʮʫ 

ʚʳʙʨʦʩʦʚ, ʪʝʤ ʩʘʤʳʤ ʩʦʟʜʘʚʘʷ ʩʪʠʤʫʣʳ ʢ ʠʭ ʩʦʢʨʘʱʝʥʠʶ ʜʣʷ ʧʨʝʜʧʨʠʷʪʠʡ-

ʵʤʠʪʝʥʪʦʚ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʪʦʚʘʨʦʚ ʠ ʫʩʣʫʛ. ɽʩʣʠ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʟʘʪʨʘʛʠʚʘʝʪ 

ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʩʝʢʪʦʨ, ʮʝʥʘ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʦʙʲʝʤʦʤ 

ʫʛʣʝʨʦʜʘ, ʩʦʜʝʨʞʘʱʝʤʩʷ ʚ ʪʦʤ ʠʣʠ ʠʥʦʤ ʚʠʜʝ ʠʩʢʦʧʘʝʤʦʛʦ ʪʦʧʣʠʚʘ (ʫʛʦʣʴ, 

ʥʝʬʪʴ, ʧʨʠʨʦʜʥʳʡ ʛʘʟ ʠʣʠ ʧʨʦʜʫʢʪʳ ʠʭ ʧʝʨʝʨʘʙʦʪʢʠ) ʠ ʚʳʩʚʦʙʦʞʜʘʶʱʝʤʩʷ ʚ 

ʧʨʦʮʝʩʩʝ ʝʛʦ ʩʞʠʛʘʥʠʷ. ʊʨʘʜʠʮʠʦʥʥʳʝ ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʥʘʣʦʛʠ, ʭʦʪʷ ʢʦʩʚʝʥʥʦ ʠ 

ʩʧʦʩʦʙʩʪʚʫʶʪ ʩʥʠʞʝʥʠʶ ʚʳʙʨʦʩʦʚ ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʠʤʝʶʪ 

ʠʥʫʶ ʥʘʣʦʛʦʚʫʶ ʙʘʟʫ ï ʩʪʘʚʢʘ ʥʘʣʦʛʘ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʥʘ ʝʜʠʥʠʮʫ ʦʙʲʝʤʘ 

ʠʩʧʦʣʴʟʦʚʘʥʥʦʡ ʵʥʝʨʛʠʠ, ʘ ʥʝ ʫʛʣʝʨʦʜʘ, ʩʦʜʝʨʞʘʱʝʛʦʩʷ ʚ ʥʝʡ [Speck 2008]. 

ʅʘʣʦʛʠ, ʥʘʣʦʛʦʚʦʡ ʙʘʟʦʡ ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ ʦʙʲʝʤ ʧʨʦʠʟʚʦʜʷʱʝʡʩʷ 

ʧʨʦʜʫʢʮʠʠ (ʥʘʧʨʠʤʝʨ, ʥʘʣʦʛ ʥʘ ʵʣʝʢʪʨʦʵʥʝʨʛʠʶ), ʘ ʥʝ ʩʦʜʝʨʞʘʥʠʝ ʫʛʣʝʨʦʜʘ, 

ʙʫʜʫʪ ʦʪʥʦʩʠʪʝʣʴʥʦ ʤʝʥʝʝ ʵʬʬʝʢʪʠʚʥʳʤ ʩʨʝʜʩʪʚʦʤ ʩʦʢʨʘʱʝʥʠʷ ʚʳʙʨʦʩʦʚ 

ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ. ʅʘʣʦʛ ʥʘ ʦʙʲʝʤ ʛʨʷʟʥʦʡ ʧʨʦʜʫʢʮʠʠ ʧʦʩʨʝʜʩʪʚʦʤ ʨʘʙʦʪʳ 

ʨʳʥʦʯʥʳʭ ʩʠʣ ʙʫʜʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʩʦʢʨʘʱʝʥʠʶ ʧʨʝʜʣʦʞʝʥʠʷ ʠ, ʢʘʢ 

ʩʣʝʜʩʪʚʠʝ, ʩʥʠʞʝʥʠʶ ʦʙʲʝʤʘ ʚʳʙʨʦʩʦʚ, ʩʦʧʨʷʞʝʥʥʳʭ ʩ ʧʨʦʠʟʚʦʜʩʪʚʦʤ 
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ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ. ʆʜʥʘʢʦ ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʦʥ ʩʫʱʝʩʪʚʝʥʥʦ ʦʛʨʘʥʠʯʠʪ ʢʦʤʧʘʥʠʶ-

ʧʨʦʠʟʚʦʜʠʪʝʣʷ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʚ ʚʳʙʦʨʝ ʩʧʦʩʦʙʘ ʩʦʢʨʘʱʝʥʠʷ ʚʳʙʨʦʩʦʚ. 

ʌʘʢʪʠʯʝʩʢʠ ʦʥ ʥʝ ʦʩʪʘʚʠʪ ʝʡ ʚʳʙʦʨʘ ʢʘʢ ʩʦʢʨʘʱʘʪʴ ʚʳʙʨʦʩʳ, ʢʨʦʤʝ ʢʘʢ ʯʝʨʝʟ 

ʩʦʢʨʘʱʝʥʠʝ ʚʳʧʫʩʢʘ.  

ɺʤʝʩʪʝ ʩ ʪʝʤ, ʚʚʝʜʝʥʠʝ ʮʝʥʳ ʥʘ ʚʳʙʨʦʩʳ ï ʚ ʪʦʤ ʯʠʩʣʝ ʫʛʣʝʨʦʜʥʦʛʦ 

ʥʘʣʦʛʘ, ʛʜʝ ʥʘʣʦʛʦʚʦʡ ʙʘʟʦʡ ʷʚʣʷʝʪʩʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʦʙʲʝʤ ʚʳʙʨʦʩʦʚ ʥʘ 

ʝʜʠʥʠʮʫ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʜʘʩʪ ʢʦʤʧʘʥʠʠ ʛʦʨʘʟʜʦ ʙʦʣʴʰʝ ʧʨʦʩʪʨʘʥʩʪʚʘ ʜʣʷ 

ʤʘʥʝʚʨʘ. ʊʘʢ, ʧʦʤʠʤʦ ʩʦʢʨʘʱʝʥʠʷ ʦʙʲʝʤʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʧʨʦʠʟʚʦʜʠʪʝʣʴ 

ʵʣʝʢʪʨʠʯʝʩʪʚʘ ʪʝʧʝʨʴ ʩʤʦʞʝʪ ʚʳʙʠʨʘʪʴ ʠ ʜʨʫʛʠʝ ʩʧʦʩʦʙʳ ʩʦʢʨʘʱʝʥʠʷ 

ʚʳʙʨʦʩʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʦʚʳʰʝʥʠʝ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʦʙʦʨʫʜʦʚʘʥʠʷ, 

ʧʝʨʝʭʦʜ ʥʘ ʜʨʫʛʠʝ ʠʩʪʦʯʥʠʢʠ ʵʥʝʨʛʠʠ (ʥʘʧʨʠʤʝʨ, ʩ ʫʛʣʝʨʦʜʦʝʤʢʦʛʦ ʫʛʣʷ ʥʘ 

ʚʦʟʦʙʥʦʚʣʷʝʤʳʝ ʠʩʪʦʯʥʠʢʠ ʵʥʝʨʛʠʠ), ʚʳʣʘʚʣʠʚʘʥʠʝ ʠ ʟʘʭʦʨʦʥʝʥʠʝ ʫʛʣʝʨʦʜʘ ʠ 

ʧʨʦʯʝʝ. ɺʩʝ ʦʥʠ ʧʦʟʚʦʣʷʪ ʜʦʩʪʠʯʴ ʪʦʛʦ ʞʝ ʨʝʟʫʣʴʪʘʪʘ ï ʩʦʢʨʘʱʝʥʠʷ ʚʳʙʨʦʩʦʚ, 

ʦʜʥʘʢʦ ʚʳʙʦʨ ʠʟ ʙʦʣʴʰʝʛʦ ʯʠʩʣʘ ʥʘʠʙʦʣʝʝ ʜʦʩʪʫʧʥʳʭ ʩʧʦʩʦʙʦʚ ʩʦʢʨʘʱʝʥʠʷ 

ʚʳʙʨʦʩʦʚ ʫʚʝʣʠʯʠʚʘʝʪ ʚʝʨʦʷʪʥʦʩʪʴ ʩʦʢʨʘʱʝʥʠʷ ʚʳʙʨʦʩʦʚ ʩ ʥʘʠʤʝʥʴʰʠʤʠ 

ʟʘʪʨʘʪʘʤʠ ʜʣʷ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ [Goulder, Parry 2008].  

ʄʠʥʠʤʠʟʘʮʠʷ ʩʦʚʦʢʫʧʥʳʭ ʠʟʜʝʨʞʝʢ ʩʦʢʨʘʱʝʥʠʷ ʚʳʙʨʦʩʦʚ ʝʱʝ ʚ 

ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ ʚʦʟʤʦʞʥʘ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ 

ʠʥʩʪʨʫʤʝʥʪʦʚ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʚʳʙʨʦʩʦʚ (ʥʘʧʨʠʤʝʨ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʩʪʘʥʜʘʨʪʦʚ 

ʠʣʠ ʥʦʨʤʘʪʠʚʦʚ ʵʬʬʝʢʪʠʚʥʦʩʪʠ). ʋʯʠʪʳʚʘʷ ʛʝʪʝʨʦʛʝʥʥʦʩʪʴ ʵʤʠʪʝʥʪʦʚ ʚ ʯʘʩʪʠ 

ʠʟʜʝʨʞʝʢ ʩʦʢʨʘʱʝʥʠʷ ʚʳʙʨʦʩʦʚ, ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʥʝʩʧʦʩʦʙʥʦ 

ʫʨʘʚʥʷʪʴ ʧʨʝʜʝʣʴʥʳʝ ʠʟʜʝʨʞʢʠ ʩʦʢʨʘʱʝʥʠʷ ʚʳʙʨʦʩʦʚ ʤʝʞʜʫ ʚʩʝʤʠ 

ʠʩʪʦʯʥʠʢʘʤʠ ʠ ʩʧʦʩʦʙʘʤʠ ʩʦʢʨʘʱʝʥʠʷ. ɼʣʷ ʤʠʥʠʤʠʟʘʮʠʠ ʩʦʚʦʢʫʧʥʳʭ 

ʠʟʜʝʨʞʝʢ ʧʦʩʨʝʜʩʪʚʦʤ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʧʦʪʨʝʙʫʝʪʩʷ 

ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ ʧʦʜʭʦʜ ʢ ʢʘʞʜʦʤʫ ʧʨʝʜʧʨʠʷʪʠʶ, ʦʩʫʱʝʩʪʚʣʷʶʱʝʤʫ ʚʳʙʨʦʩʳ, 

ʯʪʦ ʚ ʫʩʣʦʚʠʷʭ ʨʳʥʦʯʥʦʡ ʵʢʦʥʦʤʠʢʠ ʥʝʚʦʟʤʦʞʥʦ.  

ɺ ʩʣʫʯʘʝ, ʢʦʛʜʘ, ʥʘʧʨʠʤʝʨ, ʦʜʠʥ ʥʦʨʤʘʪʠʚ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʥʘʧʨʘʚʣʝʥʥʳʡ ʥʘ ʩʦʢʨʘʱʝʥʠʝ ʚʳʙʨʦʩʦʚ, 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʚʩʝʭ ʧʨʝʜʧʨʠʷʪʠʡ ʚ ʦʪʨʘʩʣʠ, ʨʘʟʥʳʝ ʧʨʦʠʟʚʦʜʠʪʝʣʠ ʙʫʜʫʪ 

ʩʪʘʣʢʠʚʘʪʴʩʷ ʩ ʨʘʟʥʳʤʠ ʠʟʜʝʨʞʢʘʤʠ ʧʦ ʩʦʢʨʘʱʝʥʠʶ ʚʳʙʨʦʩʦʚ, ʢʦʪʦʨʳʝ ʦʥʠ 
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ʚʳʥʫʞʜʝʥʳ ʩʦʢʨʘʱʘʪʴ ʪʦʣʴʢʦ ʝʜʠʥʩʪʚʝʥʥʳʤ ʧʨʝʜʧʠʩʘʥʥʳʤ ʦʙʨʘʟʦʤ [Newell et 

al. 2003]. ɺ ʩʣʫʯʘʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʮʝʥʳ ʥʘ ʚʳʙʨʦʩʳ, ʧʨʝʜʧʨʠʷʪʠʷ ʩʘʤʠ ʚʦʣʴʥʳ 

ʚʳʙʠʨʘʪʴ ʩʧʦʩʦʙ ʩʦʢʨʘʱʝʥʠʷ ʚʳʙʨʦʩʦʚ, ʘ ʝʩʣʠ ʧʨʝʜʝʣʴʥʳʝ ʠʟʜʝʨʞʢʠ 

ʩʦʢʨʘʱʝʥʠʷ ʚʳʰʝ ʮʝʥʳ ʥʘ ʚʳʙʨʦʩʳ, ʦʩʫʱʝʩʪʚʣʷʪʴ ʧʣʘʪʫ ʧʦʩʨʝʜʩʪʚʦʤ ʧʦʢʫʧʢʠ 

ʨʘʟʨʝʰʝʥʠʡ ʠʣʠ ʚʳʧʣʘʪʳ ʥʘʣʦʛʘ. 

ʊʝʤ ʥʝ ʤʝʥʝʝ ʵʪʦ ʥʝ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʚ ʦʪʜʝʣʴʥʳʭ ʩʣʫʯʘʷʭ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʝ 

ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʤʦʞʝʪ ʚ ʪʦʡ ʞʝ ʠʣʠ ʙʣʠʟʢʦʡ ʩʪʝʧʝʥʠ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ 

ʤʠʥʠʤʠʟʘʮʠʠ ʩʦʚʦʢʫʧʥʳʭ ʠʟʜʝʨʞʝʢ ʩʦʢʨʘʱʝʥʠʷ ʚʳʙʨʦʩʦʚ, ʯʪʦ ʠ 

ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʠʥʩʪʨʫʤʝʥʪʳ ʨʝʛʫʣʠʨʦʚʘʥʠʷ. ɺ ʩʣʫʯʘʝ ʝʩʣʠ ʦʪʨʘʩʣʴ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʝʟʥʘʯʠʪʝʣʴʥʳʤ ʯʠʩʣʦʤ ʬʠʨʤ, ʤʘʣʦ ʯʝʤ ʦʪʣʠʯʘʶʱʠʤʩʷ ʜʨʫʛ ʦʪ 

ʜʨʫʛʘ, ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʤʦʞʝʪ ʦʢʘʟʘʪʴʩʷ ʧʨʦʩʪʳʤ ʠ 

ʜʦʩʪʘʪʦʯʥʦ ʵʬʬʝʢʪʠʚʥʳʤ ʩʨʝʜʩʪʚʦʤ ʩʦʢʨʘʱʝʥʠʷ ʚʳʙʨʦʩʦʚ [Goulder, Parry 

2008].  
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 ɺʳʚʦʜʳ ʠʟ ʧʝʨʚʦʡ ʛʣʘʚʳ 1.4.

ʇʠʛʫʘʥʩʢʠʡ ʠ ʢʦʫʟʠʘʥʩʢʠʡ ʧʦʜʭʦʜʳ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʘʥʪʨʦʧʦʛʝʥʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ, ʦʪʨʠʮʘʪʝʣʴʥʦ ʚʣʠʷʶʱʝʡ ʥʘ ʩʦʩʪʦʷʥʠʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʚʦ 

ʤʥʦʛʦʤ ʟʘʣʦʞʠʣʠ ʬʫʥʜʘʤʝʥʪ ʩʦʚʨʝʤʝʥʥʦʡ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʪʝʦʨʠʠ, ʣʝʞʘʱʝʡ ʚ 

ʦʩʥʦʚʝ ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʧʦʣʠʪʠʢʠ. ʄʦʪʠʚʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʘʣʦʛʘ ʇʠʛʫ ʩʨʦʜʥʠ 

ʤʦʪʠʚʘʤ ʧʨʠʤʝʥʝʥʠʷ ʫʛʣʝʨʦʜʥʳʭ ʥʘʣʦʛʦʚ, ʘ ʢʦʫʟʠʘʥʩʢʠʡ ʧʨʠʥʮʠʧ ʧʦʣʥʦʡ 

ʩʧʝʮʠʬʠʢʘʮʠʠ ʧʨʘʚ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʧʨʝʜʦʧʨʝʜʝʣʠʣ ʣʦʛʠʢʫ ʨʘʙʦʪʳ ʉʊɺ ʥʘ 

ʚʳʙʨʦʩʳ ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ. ʎʝʥʘ ʥʘ ʫʛʣʝʨʦʜ ʩʯʠʪʘʝʪʩʷ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ 

ʩʨʝʜʩʪʚʦʤ ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʧʦʣʠʪʠʢʠ, ʧʦʪʦʤʫ ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʫʨʦʚʥʷʪʴ 

ʧʨʝʜʝʣʴʥʳʭ ʠʟʜʝʨʞʢʠ ʩʦʢʨʘʱʝʥʠʷ ʚʳʙʨʦʩʦʚ ʤʝʞʜʫ ʵʤʠʪʝʥʪʘʤʠ ʠ ʠʩʪʦʯʥʠʢʘʤʠ 

ʩʦʢʨʘʱʝʥʠʷ ʚʳʙʨʦʩʦʚ, ʯʝʛʦ ʥʝ ʧʦʟʚʦʣʷʶʪ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʝ ʤʝʪʦʜʳ 

ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʚʳʙʨʦʩʦʚ.  

ʕʢʦʥʦʤʠʯʝʩʢʦʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʚʳʙʨʦʩʦʚ, ʧʨʝʜʧʦʣʘʛʘʶʱʝʝ ʚʚʝʜʝʥʠʝ ʮʝʥʳ 

ʥʘ ʫʛʣʝʨʦʜ, ʤʦʞʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʧʨʷʤʳʤ ʠ ʢʦʩʚʝʥʥʳʤ ʩʧʦʩʦʙʦʤ. ʇʨʷʤʦʝ 

ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʚʳʙʨʦʩʦʚ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʤʦʞʝʪ ʧʨʦʠʟʚʦʜʠʪʴʩʷ 

ʧʦʩʨʝʜʩʪʚʦʤ ʫʛʣʝʨʦʜʥʦʛʦ ʥʘʣʦʛʘ, ʉʊɺ ʠʣʠ ʛʠʙʨʠʜʥʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ, 

ʩʦʯʝʪʘʶʱʝʛʦ ʵʣʝʤʝʥʪʳ ʦʙʦʠʭ. ʂʦʩʚʝʥʥʦʝ ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ 

ʚʳʙʨʦʩʦʚ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦʩʨʝʜʩʪʚʦʤ ʤʝʨ ʬʠʩʢʘʣʴʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ 

(ʥʘʣʦʛʦʚ ʠ ʩʫʙʩʠʜʠʡ) ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʧʦʪʨʝʙʣʝʥʠʷ ʧʨʦʜʫʢʮʠʠ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʢʦʪʦʨʦʡ ʩʦʧʨʷʞʝʥʦ ʩ ʚʳʙʨʦʩʘʤʠ ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ.  

ʂʦʩʚʝʥʥʦʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʚʳʙʨʦʩʦʚ, ʧʨʠ ʧʨʦʯʠʭ ʨʘʚʥʳʭ, ʚ ʤʝʥʴʰʝʡ 

ʩʪʝʧʝʥʠ, ʯʝʤ ʧʨʷʤʦʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ, ʩʦʟʜʘʝʪ ʫʩʣʦʚʠʷ ʜʣʷ ʚʳʨʘʚʥʠʚʘʥʠʷ 

ʧʨʝʜʝʣʴʥʳʭ ʠʟʜʝʨʞʝʢ ʩʦʢʨʘʱʝʥʠʷ ʚʳʙʨʦʩʦʚ ʤʝʞʜʫ ʚʩʝʤʠ ʵʤʠʪʝʥʪʘʤʠ ʠ 

ʠʩʪʦʯʥʠʢʘʤʠ ʚʳʙʨʦʩʦʚ, ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʙʦʣʴʰʫʶ ʵʢʦʥʦʤʠʯʝʩʢʫʶ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʷʤʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʩʚʝʥʥʳʤʠ.  
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2. ʇʨʦʙʣʝʤʳ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠʥʩʪʨʫʤʝʥʪʦʚ 

ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʚʳʙʨʦʩʦʚ 

ɺʦʟʤʦʞʥʦʩʪʴ ʩʦʢʨʘʱʝʥʠʷ ʚʳʙʨʦʩʦʚ ʧʨʠ ʤʠʥʠʤʘʣʴʥʳʭ ʟʘʪʨʘʪʘʭ ʜʣʷ 

ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ - ʛʣʘʚʥʦʝ ʧʨʝʠʤʫʱʝʩʪʚʦ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠʥʩʪʨʫʤʝʥʪʦʚ 

ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʚʳʙʨʦʩʦʚ. ʊʝʤ ʥʝ ʤʝʥʝʝ ʵʬʬʝʢʪʠʚʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʮʝʥʳ ʥʘ 

ʚʳʙʨʦʩʳ ʦʛʨʘʥʠʯʝʥʦ ʨʷʜʦʤ ʬʘʢʪʦʨʦʚ, ʧʦʨʦʡ ʜʝʣʘʶʱʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʥʳʭ 

ʠʥʩʪʨʫʤʝʥʪʦʚ ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʧʦʣʠʪʠʢʠ ʣʫʯʰʝʡ ʘʣʴʪʝʨʥʘʪʠʚʦʡ. ʂ ʵʪʠʤ 

ʬʘʢʪʦʨʘʤ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ, ʚʳʩʦʢʠʝ 

ʪʨʘʥʟʘʢʮʠʦʥʥʳʝ ʠ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʝ ʠʟʜʝʨʞʢʠ ʨʝʛʫʣʠʨʦʚʘʥʠʷ, ʨʠʩʢʠ 

ʩʥʠʞʝʥʠʷ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚ ʠ 

ʥʝʨʘʚʥʦʤʝʨʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʙʣʘʛʦʩʦʩʪʦʷʥʠʷ ʚʩʣʝʜʩʪʚʠʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʚ ʵʢʦʥʦʤʠʢʫ, ʘ ʪʘʢʞʝ ʥʘʣʠʯʠʝ ʠʥʳʭ ʧʨʦʚʘʣʦʚ ʨʳʥʢʘ.  

ɼʘʥʥʘʷ ʛʣʘʚʘ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʘʥʘʣʠʟ ʙʘʨʴʝʨʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʚʳʙʨʦʩʦʚ ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ, ʘ 

ʪʘʢʞʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʷʤʳʭ ʠ ʢʦʩʚʝʥʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ 

ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʚʳʙʨʦʩʦʚ ʚ ʝʚʨʦʧʝʡʩʢʠʭ ʩʪʨʘʥʘʭ ʩ ʫʯʝʪʦʤ ʵʪʠʭ ʦʛʨʘʥʠʯʝʥʠʡ.  

ʆʙʲʝʢʪʦʤ ʘʥʘʣʠʟʘ ʚʳʩʪʫʧʘʝʪ ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʚʳʙʨʦʩʦʚ ʚ 

ʝʚʨʦʧʝʡʩʢʠʭ ʩʪʨʘʥʘʭ, ʢʦʪʦʨʦʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦʩʨʝʜʩʪʚʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʷʜʘ 

ʫʛʣʝʨʦʜʥʳʭ ʥʘʣʦʛʦʚ, ɽʚʨʦʧʝʡʩʢʦʡ ʩʠʩʪʝʤʳ ʪʦʨʛʦʚʣʠ ʚʳʙʨʦʩʘʤʠ (ɽʉʊɺ), ʘ 

ʪʘʢʞʝ ʩʦʚʦʢʫʧʥʦʩʪʠ ʧʨʦʯʠʭ ʥʘʣʦʛʦʚ, ʦʛʨʘʥʠʯʠʚʘʶʱʠʭ ʧʦʪʨʝʙʣʝʥʠʝ 

ʠʩʢʦʧʘʝʤʦʛʦ ʪʦʧʣʠʚʘ. 

ʄʘʪʝʨʠʘʣʳ ʛʣʘʚʳ ʯʘʩʪʠʯʥʦ ʠʟʣʦʞʝʥʳ ʚ ʨʘʙʦʪʘʭ [Stepanov, Albrecht 2018; 

ʉʪʝʧʘʥʦʚ 2019; ɻʨʠʛʦʨʴʝʚ ʠ ʜʨ. 2020]. ɻʣʘʚʘ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʘ ʩʣʝʜʫʶʱʠʤ 

ʦʙʨʘʟʦʤ. ɺ ʨʘʟʜʝʣʝ 2.1. ʦʧʠʩʳʚʘʶʪʩʷ ʦʩʥʦʚʥʳʝ ʦʛʨʘʥʠʯʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʥʩʪʨʫʤʝʥʪʦʚ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʚʳʙʨʦʩʦʚ, ʘ ʚ 

ʨʘʟʜʝʣʝ 2.2. ʜʘʝʪʩʷ ʢʨʘʪʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ɽʉʊɺ, ʦʩʥʦʚʥʳʭ ʵʪʘʧʦʚ ʠ 

ʧʝʨʩʧʝʢʪʠʚ ʝʝ ʨʘʟʚʠʪʠʷ, ʘ ʪʘʢʞʝ ʘʥʘʣʠʟʠʨʫʝʪʩʷ ʥʘʣʦʛʦʚʦʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ, 

ʷʚʣʷʶʱʝʝʩʷ ʚʘʞʥʳʤ ʵʣʝʤʝʥʪʦʤ ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʠ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʧʦʣʠʪʠʢʠ 

ʝʚʨʦʧʝʡʩʢʠʭ ʩʪʨʘʥ. 
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 ʆʛʨʘʥʠʯʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʠʭ 2.1.

ʠʥʩʪʨʫʤʝʥʪʦʚ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʚʳʙʨʦʩʦʚ ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ 

2.1.1. ʅʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴ ʪʝʤʧʦʚ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʦʩʪʘ ʠ ʭʘʨʘʢʪʝʨʘ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ 

ʆʜʥʠʤ ʠʟ ʛʣʘʚʥʳʭ ʬʘʢʪʦʨʦʚ, ʦʛʨʘʥʠʯʠʚʘʶʱʠʭ ʵʬʬʝʢʪʠʚʥʦʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʚʳʙʨʦʩʦʚ, 

ʚʳʩʪʫʧʘʝʪ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴ, ʚ ʫʩʣʦʚʠʷʭ ʢʦʪʦʨʦʡ ʚʳʥʫʞʜʝʥ ʜʝʡʩʪʚʦʚʘʪʴ 

ʨʝʛʫʣʷʪʦʨ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʢʣʶʯʝʚʳʭ ʧʘʨʘʤʝʪʨʦʚ ʩʠʩʪʝʤʳ ʨʝʛʫʣʠʨʦʚʘʥʠʷ. 

ɼʝʡʩʪʚʫʷ ʚ ʮʝʣʷʭ ʤʘʢʩʠʤʠʟʘʮʠʠ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʙʣʘʛʦʩʦʩʪʦʷʥʠʷ, ʨʝʛʫʣʷʪʦʨ 

ʤʦʞʝʪ ʩʪʘʣʢʠʚʘʪʴʩʷ ʩ ʪʝʤ, ʯʪʦ ʚ ʤʦʤʝʥʪ ʫʩʪʘʥʦʚʣʝʥʠʷ ʮʝʥʳ ʥʘ ʚʳʙʨʦʩʳ ʠʣʠ 

ʚʳʙʦʨʘ ʢʦʥʢʨʝʪʥʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ, ʝʤʫ ʥʝ ʭʚʘʪʘʝʪ ʠʥʬʦʨʤʘʮʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʚʠʜʘ ʧʨʝʜʝʣʴʥʳʭ ʠʟʜʝʨʞʝʢ ʠ ʚʳʛʦʜ ʦʪ ʩʦʢʨʘʱʝʥʠʷ ʚʳʙʨʦʩʦʚ. 

ɺ ʪʘʢʠʭ ʫʩʣʦʚʠʷʭ ʨʝʛʫʣʷʪʦʨ ʚʳʥʫʞʜʝʥ ʦʨʠʝʥʪʠʨʦʚʘʪʴʩʷ ʥʘ ʩʚʦʠ ʦʞʠʜʘʥʠʷ ʠ 

ʩʪʨʝʤʠʪʴʩʷ ʢ ʤʠʥʠʤʠʟʘʮʠʠ ʧʦʪʝʨʴ ʦʪ ʦʰʠʙʢʠ. 

ʅʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴ ʙʫʜʫʱʝʛʦ ʫʨʦʚʥʷ ʧʨʝʜʝʣʴʥʳʭ ʠʟʜʝʨʞʝʢ ʩʦʢʨʘʱʝʥʠʷ 

ʚʳʙʨʦʩʦʚ ʙʫʜʝʪ ʧʦ-ʨʘʟʥʦʤʫ ʧʨʦʷʚʣʷʪʴʩʷ ʚ ʩʣʫʯʘʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʘʟʥʳʭ 

ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʨʝʛʫʣʠʨʦʚʘʥʠʷ. ɺ ʩʣʫʯʘʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʫʛʣʝʨʦʜʥʦʛʦ ʥʘʣʦʛʘ ʬʠʢʩʠʨʫʝʪʩʷ ʤʠʥʠʤʘʣʴʥʳʡ ʫʨʦʚʝʥʴ ʠʟʜʝʨʞʝʢ, ʢʦʪʦʨʳʝ 

ʢʦʤʧʘʥʠʠ-ʵʤʠʪʝʥʪʳ ʜʦʣʞʥʳ ʥʝʩʪʠ ʠʟ ʨʘʩʯʝʪʘ ʥʘ ʦʜʥʫ ʝʜʠʥʠʮʫ ʚʳʙʨʦʩʦʚ. 

ɺʤʝʩʪʝ ʩ ʪʝʤ ʥʝʠʟʚʝʩʪʥʳʤ ʦʩʪʘʝʪʩʷ ʢʦʥʝʯʥʳʡ ʫʨʦʚʝʥʴ ʩʦʢʨʘʱʝʥʠʷ ʚʳʙʨʦʩʦʚ, 

ʪʘʢ ʢʘʢ ʬʫʥʢʮʠʠ ʧʨʝʜʝʣʴʥʳʭ ʠʟʜʝʨʞʝʢ ʢʦʤʧʘʥʠʡ ʦʪ ʩʦʢʨʘʱʝʥʠʷ ʚʳʙʨʦʩʦʚ 

ʥʠʢʦʛʜʘ ʥʝ ʤʦʛʫʪ ʙʳʪʴ ʜʦ ʢʦʥʮʘ ʠʟʚʝʩʪʥʳ. ɺ ʪʘʢʠʭ ʫʩʣʦʚʠʷʭ ʨʝʛʫʣʷʪʦʨ ʨʠʩʢʫʝʪ 

ʥʝ ʜʦʩʪʠʯʴ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ ʩʦʢʨʘʱʝʥʠʷ ʚʳʙʨʦʩʦʚ, ʝʩʣʠ, ʥʘʧʨʠʤʝʨ, ʪʝʤʧʳ 

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʦʩʪʘ ʦʢʘʞʫʪʩʷ ʚʳʰʝ ʧʨʦʛʥʦʟʥʳʭ. ʅʝʜʦʦʮʝʥʢʘ ʩʢʦʨʦʩʪʠ ʨʦʩʪʘ 

ʵʢʦʥʦʤʠʢʠ ʧʨʠʚʝʜʝʪ ʢ ʫʩʪʘʥʦʚʣʝʥʠʶ ʩʪʘʚʢʠ ʥʘʣʦʛʘ ʥʠʞʝ ʦʧʪʠʤʘʣʴʥʦʛʦ ʫʨʦʚʥʷ.  

ɺ ʩʣʫʯʘʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʉʊɺ ʨʝʛʫʣʷʪʦʨ ʪʦʯʥʦ ʟʥʘʝʪ ʢʦʥʝʯʥʳʡ ʦʙʲʝʤ 

ʩʦʢʨʘʱʝʥʠʷ ʚʳʙʨʦʩʦʚ, ʪʘʢ ʢʘʢ ʦʥ ʝʛʦ ʠ ʫʩʪʘʥʘʚʣʠʚʘʝʪ, ʘ ʟʘʪʝʤ ʨʘʩʧʨʝʜʝʣʷʝʪ 

ʤʝʞʜʫ ʵʤʠʪʝʥʪʘʤʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʝʤʫ ʢʦʣʠʯʝʩʪʚʦ ʨʘʟʨʝʰʝʥʠʡ. ɺ ʪʦ ʞʝ 

ʚʨʝʤʷ ʥʝʠʟʚʝʩʪʥʦʡ ʦʩʪʘʝʪʩʷ ʮʝʥʘ ʥʘ ʚʳʙʨʦʩʳ [Pizer 2002]. ʅʝʜʦʦʮʝʥʢʘ 
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ʦʧʪʠʤʘʣʴʥʦʛʦ ʫʨʦʚʥʷ ʚʳʙʨʦʩʦʚ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʯʨʝʟʤʝʨʥʦ ʚʳʩʦʢʠʤ 

ʠʟʜʝʨʞʢʘʤ ʬʠʨʤ ʧʦ ʩʦʢʨʘʱʝʥʠʶ ʚʳʙʨʦʩʦʚ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʧʝʨʝʦʮʝʥʢʘ, 

ʥʘʦʙʦʨʦʪ, ʩʜʝʣʘʝʪ ʚʳʧʦʣʥʝʥʠʝ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʦʙʷʟʘʪʝʣʴʩʪʚ ʜʣʷ ʥʠʭ ʩʣʠʰʢʦʤ 

ʧʨʦʩʪʳʤ, ʯʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʩʠʣʴʥʦ ʩʥʠʟʠʪ ʨʳʥʦʯʥʫʶ ʮʝʥʫ ʥʘ ʫʛʣʝʨʦʜ, 

ʩʦʢʨʘʪʠʚ ʦʙʱʝʵʢʦʥʦʤʠʯʝʩʢʠʝ ʩʪʠʤʫʣʳ ʢ ʩʦʢʨʘʱʝʥʠʶ ʚʳʙʨʦʩʦʚ.  

ɺʦʟʤʦʞʥʳʤ ʩʧʦʩʦʙʦʤ ʫʩʪʨʘʥʝʥʠʷ ʥʝʛʘʪʠʚʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ 

ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ ʙʫʜʫʱʝʛʦ ʫʨʦʚʥʷ ʠʟʜʝʨʞʝʢ ʩʦʢʨʘʱʝʥʠʷ ʚʳʙʨʦʩʦʚ (ʚ ʩʣʫʯʘʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʉʊɺ) ʠʣʠ ʦʙʲʝʤʘ ʩʦʢʨʘʱʝʥʠʷ ʚʳʙʨʦʩʦʚ (ʚ ʩʣʫʯʘʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʫʛʣʝʨʦʜʥʦʛʦ ʥʘʣʦʛʘ) ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʛʠʙʨʠʜʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ 

ʨʝʛʫʣʠʨʦʚʘʥʠʷ. ɻʠʙʨʠʜʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʧʦʟʚʦʣʷʶʪ ʩʦʚʤʝʩʪʠʪʴ ʵʣʝʤʝʥʪʳ ʢʘʢ 

ʮʝʥʦʚʦʛʦ, ʪʘʢ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ, ʩʧʦʩʦʙʩʪʚʫʷ ʜʦʩʪʠʞʝʥʠʶ 

ʢʦʤʧʨʦʤʠʩʩʘ ʤʝʞʜʫ ʜʚʫʤʷ ʪʠʧʘʤʠ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ. ɺ ʯʘʩʪʥʦʩʪʠ, ʠʩʧʦʣʴʟʫʷ 

ʉʊɺ, ʨʝʛʫʣʷʪʦʨ ʤʦʞʝʪ ʚʚʦʜʠʪʴ ʧʦʣ ʠ ʧʦʪʦʣʦʢ ʮʝʥʳ, ʥʠʞʝ ʠ ʚʳʰʝ ʢʦʪʦʨʳʭ ʮʝʥʘ 

ʥʝ ʤʦʞʝʪ ʧʨʠʥʠʤʘʪʴ ʟʥʘʯʝʥʠʝ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʉʊɺ ʜʦʧʦʣʥʷʝʪʩʷ ʤʝʭʘʥʠʟʤʦʤ ʪʘʢ 

ʥʘʟʳʚʘʝʤʦʛʦ çʧʨʝʜʦʭʨʘʥʠʪʝʣʴʥʦʛʦ ʢʣʘʧʘʥʘè (çsafety valveè) [Pizer 2002; Jacoby, 

Ellerman 2004; Burtraw, Palmer 2006; Anda 2009; Liu, Chen 2017]. ɽʛʦ ʩʫʪʴ 

ʩʦʩʪʦʠʪ ʚʦ ʚʥʝʜʨʝʥʠʠ ʚ ʉʊɺ ʵʣʝʤʝʥʪʦʚ ʮʝʥʦʚʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ. ʂʦʛʜʘ ʮʝʥʘ ʥʘ 

ʨʘʟʨʝʰʝʥʠʷ ʚʳʨʘʩʪʘʝʪ ʜʦ ʥʝʢʦʝʛʦ ʢʨʠʪʠʯʝʩʢʦʛʦ ʫʨʦʚʥʷ, ʨʝʛʫʣʷʪʦʨ ʥʘʧʦʣʥʷʝʪ 

ʨʳʥʦʢ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤʠ ʨʘʟʨʝʰʝʥʠʷʤʠ, ʪʝʤ ʩʘʤʳʤ ʩʥʠʞʘʷ ʮʝʥʫ ʥʘ ʨʳʥʢʝ. 

ʅʘʦʙʦʨʦʪ, ʝʩʣʠ ʮʝʥʘ ʧʘʜʘʝʪ ʜʦ ʥʝʢʦʝʛʦ ʤʠʥʠʤʘʣʴʥʦʛʦ ʫʨʦʚʥʷ, ʨʝʛʫʣʷʪʦʨ 

ʚʳʢʫʧʘʝʪ ʠʟʙʳʪʦʯʥʳʝ ʨʘʟʨʝʰʝʥʠʷ ʩ ʨʳʥʢʘ.  

ɽʱʝ ʦʜʥʠʤ ʩʧʦʩʦʙʦʤ ʜʦʧʦʣʥʝʥʠʷ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʝ 

ʮʝʥʦʚʳʤ ʤʦʞʝʪ ʙʳʪʴ ʫʩʪʘʥʦʚʣʝʥʠʝ ʧʦʣʘ ʮʝʥʳ ʚ ʉʊɺ, ʢʦʪʦʨʳʡ ʠʛʨʘʝʪ ʨʦʣʴ 

ʫʛʣʝʨʦʜʥʦʛʦ ʥʘʣʦʛʘ, ʝʩʣʠ ʮʝʥʘ ʥʘ ʉʊɺ ʦʧʫʩʢʘʝʪʩʷ ʥʠʞʝ ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʫʨʦʚʥʷ. 

ɺ ʩʣʫʯʘʝ ʜʦʧʦʣʥʝʥʠʷ ʉʊɺ ʧʦʣʦʤ ʮʝʥʳ, ʢʘʢ ʠ ʚ ʩʣʫʯʘʝ ʠʩʧʦʣʴʟʦʚʘʥʠ ʷ 

ʤʝʭʘʥʠʟʤʘ çʧʨʝʜʦʭʨʘʥʠʪʝʣʴʥʦʛʦ ʢʣʘʧʘʥʘè, ʨʝʛʫʣʷʪʦʨ ʩʥʠʞʘʝʪ 

ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴ ʦʪʥʦʩʠʪʝʣʴʥʦ ʠʟʜʝʨʞʝʢ ʧʦ ʩʦʢʨʘʱʝʥʠʶ ʚʳʙʨʦʩʦʚ. [Goulder 

et al. 1997; Edenhofer 2017]. ʂʨʦʤʝ ʪʦʛʦ, ʩʦʢʨʘʱʝʥʠʶ ʮʝʥʦʚʦʡ 

ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ ʚ ʉʊɺ ʤʦʞʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʨʘʩʰʠʨʝʥʠʝ ʚʦʟʤʦʞʥʦʩʪʝʡ 

ʢʦʤʧʘʥʠʡ-ʵʤʠʪʝʥʪʦʚ, ʚʢʣʶʯʝʥʥʳʭ ʚ ʩʠʩʪʝʤʫ, ʚ ʯʘʩʪʠ ʦʪʢʣʘʜʳʚʘʥʠʷ ʝʜʠʥʠʮ 
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ʨʘʟʨʝʰʝʥʠʡ ʥʘ ʚʳʙʨʦʩʳ ʥʘ ʧʦʩʣʝʜʫʶʱʠʝ ʵʪʘʧʳ ʜʝʡʩʪʚʠʷ ʉʊɺ (ñbankingò) 

(ʢʦʛʜʘ ʮʝʥʘ ʥʘ ʨʘʟʨʝʰʝʥʠʷ ʜʦʩʪʠʛʘʝʪ ʢʨʠʪʠʯʝʩʢʠ ʥʠʟʢʦʛʦ ʫʨʦʚʥʷ) ʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʘʟʨʝʰʝʥʠʡ ʥʘ ʚʳʙʨʦʩʳ ʠʟ ʧʦʩʣʝʜʫʶʱʠʭ ʧʝʨʠʦʜʦʚ 

(ñborrowingò) (ʢʦʛʜʘ ʮʝʥʘ ʜʦʩʪʠʛʘʝʪ ʢʨʠʪʠʯʝʩʢʠ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ) [Fell 

Morgenstern  2010; Bocklet et al. 2019].  

ɸʣʴʪʝʨʥʘʪʠʚʥʳʤ ʩʧʦʩʦʙʦʤ ʜʦʩʪʠʞʝʥʠʷ ʧʦʜʦʙʥʦʛʦ ʢʦʤʧʨʦʤʠʩʩʘ ʤʝʞʜʫ 

ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴʶ ʦʙʲʝʤʦʚ ʠ ʮʝʥʳ ʩʦʢʨʘʱʝʥʠʷ ʚʳʙʨʦʩʦʚ ʷʚʣʷʝʪʩʷ ʚʥʝʜʨʝʥʠʝ 

ʵʣʝʤʝʥʪʦʚ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʚ ʥʘʣʦʛ ʥʘ ʚʳʙʨʦʩʳ. ɺ ʯʘʩʪʥʦʩʪʠ, 

ʧʨʠʤʝʨʦʤ ʤʦʞʝʪ ʚʳʩʪʫʧʘʪʴ ʚʥʝʜʨʝʥʠʝ ʧʨʦʛʨʝʩʩʠʚʥʦʡ ʰʢʘʣʳ ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʷ, 

ʟʘʚʠʩʷʱʝʡ ʦʪ ʦʙʲʝʤʦʚ ʚʳʙʨʦʩʦʚ. ʇʦ ʤʝʨʝ ʫʚʝʣʠʯʝʥʠʷ ʥʝʛʘʪʠʚʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ 

ʩʦʩʪʦʷʥʠʝ ʢʣʠʤʘʪʘ ʤʦʞʝʪ ʧʨʠʤʝʥʷʪʴʩʷ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʘʷ ʩʪʘʚʢʘ 

ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʷ, ʦʢʘʟʳʚʘʶʱʘʷ ʩʜʝʨʞʠʚʘʶʱʝʝ ʚʣʠʷʥʠʝ ʥʘ ʨʘʩʰʠʨʝʥʠʝ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ɺ ʪʘʢʦʤ ʩʣʫʯʘʝ ʯʘʩʪʠʯʥʦ ʩʦʢʨʘʱʘʝʪʩʷ ʦʙʳʯʥʦ 

ʧʨʠʩʫʱʘʷ ʫʛʣʝʨʦʜʥʦʤʫ ʥʘʣʦʛʫ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴ ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʙʲʝʤʦʚ 

ʩʦʢʨʘʱʝʥʠʷ ʚʳʙʨʦʩʦʚ, ʪʘʢ ʢʘʢ ʩʪʠʤʫʣʳ ʢ ʩʦʢʨʘʱʝʥʠʶ ʚʳʙʨʦʩʦʚ ʙʫʜʫʪ ʪʝʤ 

ʩʠʣʴʥʝʝ, ʯʝʤ ʙʦʣʴʰʝ ʦʙʲʝʤ ʚʳʙʨʦʩʦʚ [ʄʘʢʘʨʦʚ, ʉʪʝʧʘʥʦʚ 2017; Dorband 2019]. 

ʅʘʢʦʥʝʮ, ʚ ʢʘʯʝʩʪʚʝ ʝʱʝ ʦʜʥʦʛʦ ʩʨʝʜʩʪʚʘ ʙʦʨʴʙʳ ʩ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴʶ 

ʤʦʞʝʪ ʙʳʪʴ ʦʪʥʦʩʠʪʝʣʴʥʳʡ ʧʦʪʦʣʦʢ ʚʳʙʨʦʩʦʚ ʚ ʉʊɺ, ʫʩʪʘʥʘʚʣʠʚʘʝʤʳʡ ʚ 

ʧʨʠʚʷʟʢʝ ʢ ʦʙʲʝʤʘʤ ʧʨʦʠʟʚʦʜʩʪʚʘ. ɺ ʦʪʣʠʯʠʝ ʘʙʩʦʣʶʪʥʦʛʦ ʧʦʪʦʣʢʘ, 

ʦʛʨʘʥʠʯʠʚʘʶʱʝʛʦ ʦʙʲʝʤ ʚʳʙʨʦʩʦʚ, ʦʪʥʦʩʠʪʝʣʴʥʳʡ ʧʦʪʦʣʦʢ ʬʠʢʩʠʨʫʝʪ 

ʫʛʣʝʨʦʜʦʝʤʢʦʩʪʴ ʚʳʧʫʩʢʘ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʨʝʛʫʣʷʪʦʨʫ ʟʘʩʪʨʘʭʦʚʘʪʴʩʷ ʦʪ 

ʥʝʧʨʝʜʚʠʜʝʥʥʦʛʦ ʨʦʩʪʘ ʠʣʠ ʧʘʜʝʥʠʷ ʠʟʜʝʨʞʝʢ ʧʦ ʩʦʢʨʘʱʝʥʠʶ ʚʳʙʨʦʩʦʚ 

[Fischer
 
2003; Mascher 2018].  

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʧʦʪʦʣʢʘ ʚ ʉʊɺ ʯʘʩʪʠʯʥʦ ʫʩʪʨʘʥʷʝʪ 

ʧʨʦʙʣʝʤʳ, ʚʦʟʥʠʢʘʶʱʠʝ ʧʨʠ ʫʩʪʘʥʦʚʣʝʥʠʠ ʘʙʩʦʣʶʪʥʦʛʦ. ɺ ʩʣʫʯʘʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʦʩʣʝʜʥʝʛʦ, ʝʩʣʠ ʚʳʧʫʩʢ ʦʢʘʟʳʚʘʝʪʩʷ ʚʳʰʝ ʦʞʠʜʘʝʤʦʛʦ, 

ʩʦʟʜʘʝʪʩʷ ʩʠʪʫʘʮʠʷ, ʢʦʛʜʘ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʫʣʦʞʠʪʴʩʷ ʚ ʫʩʪʘʥʦʚʣʝʥʥʳʡ ʦʙʲʝʤ 

ʨʘʟʨʝʰʝʥʠʡ ʥʘ ʚʳʙʨʦʩʳ, ʬʠʨʤʳ ʜʦʣʞʥʳ ʥʝʩʪʠ ʙʦʣʴʰʠʝ ʠʟʜʝʨʞʢʠ ʧʦ 

ʩʦʢʨʘʱʝʥʠʶ ʚʳʙʨʦʩʦʚ. ɺ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʤ ʩʣʫʯʘʝ ï ʢʦʛʜʘ ʚʳʧʫʩʢ ʦʢʘʟʳʚʘʝʪʩʷ 

ʥʠʞʝ ʦʞʠʜʘʝʤʦʛʦ, - ʬʠʨʤʳ ʩ ʤʝʥʴʰʠʤʠ ʫʩʠʣʠʷʤʠ ʚʳʧʦʣʥʷʶʪ ʩʚʦʠ 
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ʦʙʷʟʘʪʝʣʴʩʪʚʘ, ʠ ʮʝʥʘ ʥʘ ʨʳʥʢʝ ʨʘʟʨʝʰʝʥʠʡ ʩʥʠʞʘʝʪʩʷ. ɺ ʩʣʫʯʘʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʧʦʪʦʣʢʘ ʢʦʣʠʯʝʩʪʚʦ ʨʘʟʨʝʰʝʥʠʡ ʥʘ ʚʳʙʨʦʩʳ ʧʨʠʚʷʟʳʚʘʝʪʩʷ ʢ 

ʜʠʥʘʤʠʢʝ ʚʳʧʫʩʢʘ ʠ ʤʝʥʷʝʪʩʷ ʩʠʥʭʨʦʥʥʦ ʩ ʝʛʦ ʦʙʲʝʤʘʤʠ, ʯʪʦ ʩʥʠʞʘʝʪ 

ʚʝʨʦʷʪʥʦʩʪʴ ʨʝʟʢʦʛʦ ʨʦʩʪʘ ʠʣʠ ʧʘʜʝʥʠʷ ʮʝʥʳ ʚ ʦʪʚʝʪ ʥʘ ʥʝʧʨʝʜʚʠʜʝʥʥʳʝ 

ʢʦʣʝʙʘʥʠʷ ʚʳʧʫʩʢʘ [Ellerman, Wing 2003]. 

2.1.2. ʀʟʜʝʨʞʢʠ ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʷ ʠ ʫʧʨʘʚʣʝʥʠʷ 

ɺ ʙʦʣʝʝ ʰʠʨʦʢʦʤ ʩʤʳʩʣʝ ʦʧʨʝʜʝʣʝʥʠʝ ʚʦʟʤʦʞʥʦʩʪʝʡ ʤʠʥʠʤʠʟʘʮʠʠ 

ʠʟʜʝʨʞʝʢ ʩʦʢʨʘʱʝʥʠʷ ʚʳʙʨʦʩʦʚ ʧʦʩʨʝʜʩʪʚʦʤ ʫʛʣʝʨʦʜʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ 

ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʪʘʢʞʝ ʠ ʚʦʟʤʦʞʥʦʩʪʴ ʫʧʨʘʚʣʝʥʠʷ ʵʪʠʤʠ ʠʥʩʪʨʫʤʝʥʪʘʤʠ ʩ 

ʥʘʠʤʝʥʴʰʠʤʠ ʟʘʪʨʘʪʘʤʠ. ʂʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ ʵʢʦʥʦʤʠʯʝʩʢʠʭ 

ʠʥʩʪʨʫʤʝʥʪʦʚ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʚʳʙʨʦʩʦʚ ʥʘ ʬʦʥʝ ʠʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ 

ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʧʦʣʠʪʠʢʠ ʚʦ ʤʥʦʛʦʤ ʟʘʚʠʩʠʪ ʦʪ ʪʦʛʦ, ʢʘʢ ʜʦʨʦʛʦ ʦʙʭʦʜʠʪʩʷ ʠʭ 

ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʝ [Coria, Jaraite 2015]. ʀʟʜʝʨʞʢʠ ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʷ 

ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʠʟʜʝʨʞʢʠ ʩʙʦʨʘ ʦʧʝʨʘʪʠʚʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʠ ʠʟʤʝʨʝʥʠʷ 

ʦʙʲʝʤʦʚ ʚʳʙʨʦʩʦʚ ʢʦʤʧʘʥʠʡ, ʚʢʣʶʯʝʥʥʳʭ ʚ ʩʠʩʪʝʤʫ ʨʝʛʫʣʠʨʦʚʘʥʠʷ, ʘ ʪʘʢʞʝ 

ʠʟʜʝʨʞʢʠ ʧʨʠʥʫʞʜʝʥʠʷ ʢʦʤʧʘʥʠʡ ʚʳʧʦʣʥʷʪʴ ʦʙʷʟʘʪʝʣʴʩʪʚʘ ʧʦ ʦʪʯʝʪʥʦʩʪʠ ʠ 

ʩʦʢʨʘʱʝʥʠʶ ʚʳʙʨʦʩʦʚ [OECD/WB 2015]. 

ʀʥʦʛʜʘ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʝ ʠʟʜʝʨʞʢʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʠʭ 

ʠʥʩʪʨʫʤʝʥʪʦʚ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʚʳʙʨʦʩʦʚ ʤʦʛʫʪ ʙʳʪʴ ʥʘʩʪʦʣʴʢʦ ʚʝʣʠʢʠ, ʯʪʦ 

ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʴ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʤʝʪʦʜʦʚ ʙʫʜʝʪ ʚʳʰʝ. ʇʨʠʥʷʪʦ ʩʯʠʪʘʪʴ, ʯʪʦ 

ʧʨʝʜʝʣʴʥʳʝ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʝ ʠʟʜʝʨʞʢʠ ʫʧʨʘʚʣʝʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʠʤ 

ʨʝʛʫʣʠʨʦʚʘʥʠʝʤ ʚʳʙʨʦʩʦʚ ʪʝʤ ʙʦʣʴʰʝ, ʯʝʤ ʚʳʰʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʠ ʢʦʣʠʯʝʩʪʚʦ 

ʠʩʪʦʯʥʠʢʦʚ ʚʳʙʨʦʩʦʚ. ʕʪʦ ʚʝʨʥʦ, ʥʘʧʨʠʤʝʨ, ʚ ʦʪʥʦʰʝʥʠʠ ʚʳʙʨʦʩʦʚ ʦʪ 

ʘʚʪʦʤʦʙʠʣʝʡ, ʛʜʝ ʩʪʘʥʜʘʨʪʳ ʧʦʪʨʝʙʣʝʥʠʷ ʙʝʥʟʠʥʘ ʚ ʨʘʩʯʝʪʝ ʥʘ ʢʠʣʦʤʝʪʨ 

ʧʨʦʙʝʛʘ ʚ ʩʦʚʦʢʫʧʥʦʩʪʠ ʩ ʥʘʣʦʛʘʤʠ ʥʘ ʙʝʥʟʠʥ ʜʘʶʪ ʵʬʬʝʢʪ, ʙʣʠʟʢʠʡ ʢ ʵʬʬʝʢʪʫ 

ʦʪ ʥʘʣʦʛʘ ʥʘ ʚʳʙʨʦʩʳ [Eskeland, Shantayanan 1995]. ɺ ʵʪʦʡ ʩʚʷʟʠ ʬʘʢʪʦʨ 

ʠʟʜʝʨʞʝʢ ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʷ ʚʳʥʫʞʜʘʝʪ ʨʝʛʫʣʷʪʦʨ ʠʩʢʘʪʴ ʙʘʣʘʥʩ ʤʝʞʜʫ 

ʦʭʚʘʪʦʤ ʠʩʪʦʯʥʠʢʦʚ ʚʳʙʨʦʩʦʚ ʠ ʧʨʦʩʪʦʪʦʡ ʨʝʛʫʣʠʨʦʚʘʥʠʷ [Metcalf, Weisbach 

2009].  
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ʂʨʦʤʝ ʪʦʛʦ, ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʠʟʜʝʨʞʝʢ ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʢʦʥʪʨʦʣʷ ʚʳʙʨʦʩʦʚ 

ʧʨʠʥʮʠʧʠʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʫʨʦʚʝʥʴ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦ-ʩʙʳʪʦʚʦʡ ʮʝʧʠ, ʥʘ 

ʢʦʪʦʨʦʤ ʚʚʦʜʠʪʩʷ ʨʝʛʫʣʠʨʦʚʘʥʠʝ [Coria, Jaraitǟ 2019]. ɿʘʜʘʯʝʡ ʵʬʬʝʢʪʠʚʥʦʛʦ 

ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʷʚʣʷʝʪʩʷ ʤʘʢʩʠʤʠʟʘʮʠʷ 

ʦʭʚʘʪʘ ʚʳʙʨʦʩʦʚ ʧʨʠ ʤʠʥʠʤʠʟʘʮʠʠ ʢʦʣʠʯʝʩʪʚʘ ʪʦʯʝʢ ʩʙʦʨʘ ʠʥʬʦʨʤʘʮʠʠ ï 

ʵʤʠʪʝʥʪʦʚ, ʦʪʯʠʪʳʚʘʶʱʠʭʩʷ ʦʙ ʦʙʲʝʤʘʭ ʚʳʙʨʦʩʦʚ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʥʘ 

ʘʤʝʨʠʢʘʥʩʢʦʤ ʵʥʝʨʛʝʪʠʯʝʩʢʦʤ ʨʳʥʢʝ ʚ ʩʝʛʤʝʥʪʝ ʜʦʙʳʯʠ ʥʝʬʪʠ, ʧʨʠʨʦʜʥʦʛʦ 

ʛʘʟʘ ʠ ʫʛʣʷ ʨʘʙʦʪʘʝʪ ʦʢʦʣʦ 2 ʪʳʩ. ʢʦʤʧʘʥʠʡ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʚ ʩʝʛʤʝʥʪʝ 

ʧʝʨʝʨʘʙʦʪʢʠ ï ʙʦʣʝʝ 10 ʪʳʩ. ʢʦʤʧʘʥʠʡ. ɺ ʵʪʦʡ ʩʚʷʟʠ ʫʩʪʘʥʦʚʣʝʥʠʝ ʮʝʥʳ ʥʘ 

ʫʛʣʝʨʦʜ ʥʘ ʫʨʦʚʥʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʝʨʚʠʯʥʳʭ ʵʥʝʨʛʦʨʝʩʫʨʩʦʚ (upstream), ʧʨʠ 

ʧʨʦʯʠʭ ʨʘʚʥʳʭ, ʙʫʜʝʪ ʩʦʧʨʷʞʝʥʦ ʩ ʙʦʣʝʝ ʥʠʟʢʠʤ ʫʨʦʚʥʝʤ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ 

ʠʟʜʝʨʞʝʢ, ʯʝʤ ʫʛʣʝʨʦʜʥʦʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʥʘ ʫʨʦʚʥʝ ʠʭ ʧʝʨʝʨʘʙʦʪʢʠ ʠ 

ʧʦʪʨʝʙʣʝʥʠʷ (downstream) [Metcalf, Weisbach 2009]. 

ʅʘʢʦʥʝʮ, ʠʟʜʝʨʞʢʠ ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʷ ʟʘʚʠʩʷʪ ʠ ʦʪ ʢʦʥʢʨʝʪʥʦʛʦ ʩʧʦʩʦʙʘ 

ʫʩʪʘʥʦʚʣʝʥʠʷ ʮʝʥʳ ʥʘ ʫʛʣʝʨʦʜ. ʀʟʜʝʨʞʢʠ ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʷ ʢʘʢ ʧʨʘʚʠʣʦ 

ʥʠʞʝ, ʝʩʣʠ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦʩʨʝʜʩʪʚʦʤ ʫʛʣʝʨʦʜʥʦʛʦ ʥʘʣʦʛʘ, 

ʢʦʪʦʨʳʡ ʚ ʦʪʣʠʯʠʝ ʦʪ ʉʊɺ, ʥʝ ʪʨʝʙʫʝʪ ʩʦʟʜʘʥʠʷ ʥʦʚʳʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ 

ʠʥʩʪʠʪʫʪʦʚ (ʧʣʦʱʘʜʦʢ ʜʣʷ ʪʦʨʛʦʚʣʠ, ʩʠʩʪʝʤ ʘʫʢʮʠʦʥʠʨʦʚʘʥʠʷ, ʨʝʛʫʣʷʪʦʨʦʚ 

ʨʳʥʢʘ ʨʘʟʨʝʰʝʥʠʡ ʠ ʪ.ʜ.), ʘ ʚʩʪʨʘʠʚʘʝʪʩʷ ʚ ʫʞʝ ʩʫʱʝʩʪʚʫʶʱʫʶ ʬʠʩʢʘʣʴʥʫʶ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ. ɺ ʵʪʦʡ ʩʚʷʟʠ ʚʳʙʦʨ ʚ ʧʦʣʴʟʫ ʥʘʣʦʛʘ ʤʦʞʝʪ ʙʳʪʴ ʦʩʦʙʝʥʥʦ 

ʧʨʠʚʣʝʢʘʪʝʣʝʥ ʜʣʷ ʩʪʨʘʥ ʩ ʥʝʜʦʩʪʘʪʦʯʥʦ ʨʘʟʚʠʪʦʡ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʡ ʠ 

ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʦʡ ʩʨʝʜʦʡ [Stavins 1995]. ɺ ʜʦʧʦʣʥʝʥʠʝ ʢ ʵʪʦʤʫ, ʚ ʩʠʣʫ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʦʧʨʝʜʝʣʝʥʠʷ ʢʨʠʪʝʨʠʝʚ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʨʘʟʨʝʰʝʥʠʡ ʥʘ ʚʳʙʨʦʩʳ, 

ʉʊɺ ʩ ʙʝʩʧʣʘʪʥʳʤ ʤʝʭʘʥʠʟʤʦʤ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʨʘʟʨʝʰʝʥʠʡ ʤʦʞʝʪ ʙʳʪʴ 

ʠʩʪʦʯʥʠʢʦʤ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʢʦʨʨʫʧʮʠʦʥʥʳʭ ʨʠʩʢʦʚ [ʄʘʢʘʨʦʚ, ʉʪʝʧʘʥʦʚ 2017]. 
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2.1.3. ʇʦʙʦʯʥʳʝ ʵʬʬʝʢʪʳ ʚʚʝʜʝʥʠʷ ʮʝʥʳ ʥʘ ʫʛʣʝʨʦʜ: ʨʠʩʢʠ ʩʥʠʞʝʥʠʷ 

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ, ʫʚʝʣʠʯʝʥʠʷ ʥʝʨʘʚʝʥʩʪʚʘ ʠ ʥʝʞʝʣʘʪʝʣʴʥʳʭ 

ʧʦʩʣʝʜʩʪʚʠʡ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʜʝʡʩʪʚʫʶʱʠʤʠ ʥʘʣʦʛʘʤʠ  

ɺʚʝʜʝʥʠʝ ʮʝʥʳ ʥʘ ʫʛʣʝʨʦʜ ï ʧʦʩʨʝʜʩʪʚʦʤ ʥʘʣʦʛʦʚʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʠʣʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʉʊɺ ī ʥʝʠʟʙʝʞʥʦ ʩʦʧʨʷʞʝʥʦ ʩ ʧʦʚʳʰʝʥʠʝʤ ʦʙʱʝʛʦ ʫʨʦʚʥʷ 

ʧʝʨʝʤʝʥʥʳʭ ʟʘʪʨʘʪ ʢʦʤʧʘʥʠʡ-ʵʤʠʪʝʥʪʦʚ ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, 

ʚʚʝʜʝʥʠʝ ʮʝʥʳ ʥʘ ʫʛʣʝʨʦʜ ʙʫʜʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʨʦʩʪʫ ʮʝʥ ʥʘ ʵʣʝʢʪʨʦʵʥʝʨʛʠʶ, 

ʧʨʦʠʟʚʦʜʠʤʫʶ ʟʘ ʩʯʝʪ ʩʞʠʛʘʥʠʷ ʠʩʢʦʧʘʝʤʦʛʦ ʪʦʧʣʠʚʘ, ʠʩʧʦʣʴʟʫʝʤʫʶ ʚ 

ʙʦʣʴʰʠʥʩʪʚʝ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ [Ekins, Speck 2012]. ɽʩʣʠ ʮʝʥʘ ʥʘ 

ʫʛʣʝʨʦʜ ʚʚʦʜʠʪʩʷ ʜʣʷ ʦʛʨʘʥʠʯʝʥʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʬʠʨʤ, ʩʝʢʪʦʨʦʚ ʠʣʠ ʩʪʨʘʥ, 

ʢʦʤʧʘʥʠʠ, ʦʭʚʘʯʝʥʥʳʝ ʫʛʣʝʨʦʜʥʳʤ ʨʝʛʫʣʠʨʦʚʘʥʠʝʤ, ʤʦʛʫʪ ʩʪʦʣʢʥʫʪʴʩʷ ʩ 

ʫʪʨʘʪʦʡ ʢʦʥʢʫʨʝʥʪʥʳʭ ʧʦʟʠʮʠʡ ʥʘ ʬʦʥʝ ʢʦʤʧʘʥʠʡ, ʥʝ ʦʭʚʘʯʝʥʥʳʭ ʩʠʩʪʝʤʦʡ. ɺ 

ʪʦʤ ʯʠʩʣʝ, ʚʚʠʜʫ ʙʦʣʝʝ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʠʟʜʝʨʞʝʢ, ʧʨʠ 

ʧʨʦʯʠʭ ʨʘʚʥʳʭ, ʢʦʤʧʘʥʠʠ, ʚʢʣʶʯʝʥʥʳʝ ʚ ʩʠʩʪʝʤʫ ʨʝʛʫʣʠʨʦʚʘʥʠʷ, ʤʦʛʫʪ 

ʩʪʦʣʢʥʫʪʴʩʷ ʩ ʧʦʪʝʨʝʡ ʯʘʩʪʠ ʧʨʠʙʳʣʠ ʠ ʜʦʣʠ ʨʳʥʢʘ [Arlinghaus 2015]. ʋʪʨʘʪʘ 

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʯʨʝʚʘʪʘ ʪʦʨʤʦʞʝʥʠʝʤ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠʣʠ ʦʩʪʘʥʦʚʢʦʡ 

ʯʘʩʪʠ ʤʦʱʥʦʩʪʝʡ [Revesz et al. 2014].  

ɺʚʝʜʝʥʠʝ ʠʣʠ ʧʦʚʳʰʝʥʠʝ ʮʝʥʳ ʥʘ ʫʛʣʝʨʦʜ ʤʦʞʝʪ ʚʝʩʪʠ ʢ ʪʘʢ ʥʘʟʳʚʘʝʤʦʡ 

çʫʪʝʯʢʝ ʫʛʣʝʨʦʜʘè (çcarbon leakageè) ī ʩʪʠʤʫʣʠʨʦʚʘʪʴ ʤʝʞʜʫʥʘʨʦʜʥʳʝ 

ʢʦʤʧʘʥʠʠ ʧʝʨʝʥʦʩʠʪʴ ʯʘʩʪʴ ʫʛʣʝʨʦʜʦʝʤʢʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚ ʩʪʨʘʥʳ ʩ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʤʝʥʝʝ ʞʝʩʪʢʠʤ ʢʣʠʤʘʪʠʯʝʩʢʠʤ ʨʝʛʫʣʠʨʦʚʘʥʠʝʤ [Jaffe et al. 1995; 

Condon, Ignaciuk 2013; Arlinghaus 2015]. ʏʘʱʝ ʚʩʝʛʦ ʧʝʨʝʥʦʩ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʤʝʥʝʝ ʨʘʟʚʠʪʳʝ ʩʪʨʘʥʳ, ʠʩʧʦʣʴʟʫʶʱʠʝ ʤʝʥʝʝ ʵʬʬʝʢʪʠʚʥʳʝ ʠ 

ʯʠʩʪʳʝ ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ. ɺ ʪʘʢʦʤ ʩʣʫʯʘʝ ʢʣʠʤʘʪʠʯʝʩʢʘʷ ʧʦʣʠʪʠʢʘ 

ʦʪʥʶʜʴ ʥʝ ʩʧʦʩʦʙʩʪʚʫʝʪ ʜʦʩʪʠʞʝʥʠʶ ʩʚʦʝʡ ʙʘʟʦʚʦʡ ʮʝʣʠ, ʪʘʢ ʢʘʢ ʦʙʲʝʤ 

ʩʦʚʦʢʫʧʥʳʭ ʚʳʙʨʦʩʦʚ ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ ʧʨʠ ʧʝʨʝʥʦʩʝ ʧʨʦʠʟʚʦʜʩʪʚ ʥʝ ʪʦʣʴʢʦ ʥʝ 

ʫʤʝʥʴʰʘʝʪʩʷ, ʥʦ ʠ ʤʦʞʝʪ ʚʦʟʨʘʩʪʠ, ʝʩʣʠ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʙʫʜʫʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʤʝʥʝʝ ʯʠʩʪʳʝ ʪʝʭʥʦʣʦʛʠʠ. ʇʝʨʝʥʦʩ ʧʨʦʠʟʚʦʜʩʪʚ ʟʘ ʨʫʙʝʞ ʚ 

ʩʚʦʶ ʦʯʝʨʝʜʴ ʤʦʞʝʪ ʚʝʩʪʠ ʢ ʫʚʝʣʠʯʝʥʠʶ ʙʝʟʨʘʙʦʪʠʮʳ, ʧʘʜʝʥʠʶ ʵʢʩʧʦʨʪʥʦʡ 
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ʚʳʨʫʯʢʠ ʠ ʟʘʤʝʜʣʝʥʠʶ ʪʝʤʧʦʚ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʦʩʪʘ ʚ ʩʪʨʘʥʝ, ʛʜʝ ʚʚʦʜʠʪʩʷ 

ʨʝʛʫʣʠʨʦʚʘʥʠʝ [Arlinghaus 2015].  

ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʚʚʝʜʝʥʠʝ ʮʝʥʳ ʥʘ ʚʳʙʨʦʩʳ ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʦʟʜʘʥʠʶ 

ʩʪʠʤʫʣʦʚ ʜʣʷ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʛʦ ʠ ʤʝʥʝʝ ʨʝʩʫʨʩʦʝʤʢʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʯʪʦ ʚ 

ʜʦʣʛʦʩʨʦʯʥʦʤ ʧʝʨʠʦʜʝ ʤʦʞʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʫʢʨʝʧʣʝʥʠʶ 

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʢʦʤʧʘʥʠʡ, ʦʭʚʘʯʝʥʥʳʭ ʩʠʩʪʝʤʦʡ ʨʝʛʫʣʠʨʦʚʘʥʠʷ 

[Arlinghaus 2015]. ɺ ʵʪʦʡ ʩʚʷʟʠ ʚʦʧʨʦʩ ʚʚʝʜʝʥʠʷ ʮʝʥʳ ʥʘ ʫʛʣʝʨʦʜ ʠ ʦʧʨʝʜʝʣʝʥʠʝ 

ʝʝ ʘʜʝʢʚʘʪʥʦʛʦ ʫʨʦʚʥʷ ʪʨʝʙʫʝʪ ʘʥʘʣʠʟʘ ʢʘʢ ʨʠʩʢʦʚ ʫʪʨʘʪʳ ʢʦʥʢʫʨʝʥʪʥʳʭ 

ʧʨʝʠʤʫʱʝʩʪʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʦʙʱʠʤ ʧʦʚʳʰʝʥʠʝʤ ʠʟʜʝʨʞʝʢ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚ 

ʢʨʘʪʢʦʩʨʦʯʥʦʤ ʧʝʨʠʦʜʝ, ʪʘʢ ʠ ʚʦʟʤʦʞʥʦʩʪʝʡ ʧʨʠʦʙʨʝʪʝʥʠʷ ʥʦʚʳʭ 

ʢʦʥʢʫʨʝʥʪʥʳʭ ʧʨʝʠʤʫʱʝʩʪʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʨʘʟʚʠʪʠʝʤ 

ʢʦʤʧʘʥʠʡ-ʵʤʠʪʝʥʪʦʚ ʚ ʙʦʣʝʝ ʦʪʜʘʣʝʥʥʦʡ ʧʝʨʩʧʝʢʪʠʚʝ [Ekins, Speck 2012]  

ɼʨʫʛʠʤ ʧʦʙʦʯʥʳʤ ʵʬʬʝʢʪʦʤ ʚʚʝʜʝʥʠʷ ʮʝʥʳ ʥʘ ʫʛʣʝʨʦʜ ʷʚʣʷʝʪʩʷ 

ʩʥʠʞʝʥʠʝ ʧʦʢʫʧʘʪʝʣʴʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ, ʩʚʷʟʘʥʥʦʝ ʩ ʦʙʱʠʤ 

ʧʦʚʳʰʝʥʠʝʤ ʫʨʦʚʥʷ ʮʝʥ ʥʘ ʫʛʣʝʨʦʜʦʝʤʢʫʶ ʠ ʵʥʝʨʛʦʝʤʢʫʶ ʧʨʦʜʫʢʮʠʶ. 

ʂʦʤʧʘʥʠʠ-ʵʤʠʪʝʥʪʳ, ʦʭʚʘʯʝʥʥʳʝ ʫʛʣʝʨʦʜʥʳʤ ʨʝʛʫʣʠʨʦʚʘʥʠʝʤ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ 

ʦʪ ʩʪʨʫʢʪʫʨʳ ʠ ʪʠʧʘ ʨʳʥʢʘ ʙʫʜʫʪ ʧʝʨʝʥʦʩʠʪʴ ʚʩʶ ʠʣʠ ʯʘʩʪʴ ʩʪʦʠʤʦʩʪʠ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʘ ʢʦʥʝʯʥʦʛʦ ʧʦʪʨʝʙʠʪʝʣʷ ʠʭ ʧʨʦʜʫʢʮʠʠ ï ʜʦʤʦʭʦʟʷʡʩʪʚʘ. 

ʇʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʮʝʥ ʥʝʠʟʙʝʞʥʦ ʙʫʜʝʪ ʚʝʩʪʠ ʢ ʧʘʜʝʥʠʶ ʨʝʘʣʴʥʳʭ ʜʦʭʦʜʦʚ 

ʥʘʩʝʣʝʥʠʷ, ʧʨʠʯʝʤ ʩʠʣʴʥʝʝ ʚʩʝʛʦ ʙʫʜʫʪ ʧʘʜʘʪʴ ʜʦʭʦʜʳ ʥʘʠʤʝʥʝʝ ʦʙʝʩʧʝʯʝʥʥʦʛʦ 

ʥʘʩʝʣʝʥʠʷ, ʪʨʘʪʷʱʝʛʦ ʦʪʥʦʩʠʪʝʣʴʥʦ ʙʦʣʴʰʫʶ ʯʘʩʪʴ ʜʦʭʦʜʦʚ ʥʘ ʵʥʝʨʛʦʝʤʢʫʶ 

ʧʨʦʜʫʢʮʠʶ (ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʧʨʦʜʦʚʦʣʴʩʪʚʠʝ ʠ ʩʘʤʫ ʵʥʝʨʛʠʶ). ɺ ʪʘʢʦʤ 

ʩʣʫʯʘʝ ʚʚʝʜʝʥʠʝ ʝʜʠʥʦʡ ʮʝʥʳ ʥʘ ʫʛʣʝʨʦʜ ʙʫʜʝʪ ʥʦʩʠʪʴ ʨʝʛʨʝʩʩʠʚʥʳʡ ʭʘʨʘʢʪʝʨ, 

ʩʧʦʩʦʙʩʪʚʫʷ ʫʚʝʣʠʯʝʥʠʶ ʥʝʨʘʚʝʥʩʪʚʘ ʩʨʝʜʠ ʥʘʩʝʣʝʥʠʷ [Grainger, Kolstad 2010; 

Revesz et al. 2014; ɻʨʠʛʦʨʴʝʚ ʠ ʜʨ. 2020].  

ɽʱʝ ʦʜʥʠʤ ʦʛʨʘʥʠʯʝʥʠʝʤ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠʥʩʪʨʫʤʝʥʪʦʚ 

ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʚʳʙʨʦʩʦʚ ʷʚʣʷʝʪʩʷ ʵʬʬʝʢʪ ʠʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʜʨʫʛʠʤʠ 

ʥʘʣʦʛʘʤʠ ʚ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʠʩʪʝʤʝ. ɽʩʣʠ ʚ ʨʘʤʢʘʭ ʯʘʩʪʠʯʥʦʛʦ ʨʘʚʥʦʚʝʩʠʷ ʮʝʥʘ 

ʥʘ ʚʳʙʨʦʩʳ ʙʫʜʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʠʥʪʝʨʥʘʣʠʟʘʮʠʠ ʵʢʩʪʝʨʥʘʣʠʠ ʠ ʤʘʢʩʠʤʠʟʘʮʠʠ 

ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʙʣʘʛʦʩʦʩʪʦʷʥʠʷ, ʪʦ ʚ ʫʩʣʦʚʠʷʭ ʦʙʱʝʛʦ ʨʘʚʥʦʚʝʩʠʷ ʠ ʩ ʫʯʝʪʦʤ 
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ʜʝʡʩʪʚʫʶʱʝʡ ʬʠʩʢʘʣʴʥʦʡ ʩʠʩʪʝʤʳ ʚʚʝʜʝʥʠʝ ʥʦʚʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ 

ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʤʦʞʝʪ ʠʤʝʪʴ ʦʛʨʘʥʠʯʝʥʥʳʡ ʠʣʠ ʜʘʞʝ ʦʙʨʘʪʥʳʡ ʵʬʬʝʢʪ. 

ɼʝʡʩʪʚʫʶʱʠʝ ʚ ʵʢʦʥʦʤʠʢʝ ʥʘʣʦʛʠ ʠ ʩʫʙʩʠʜʠʠ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʫʛʣʝʨʦʜʥʳʤ 

ʨʝʛʫʣʠʨʦʚʘʥʠʝʤ ʩʦʟʜʘʶʪ ʪʘʢ ʥʘʟʳʚʘʝʤʳʡ ʵʬʬʝʢʪ ʥʘʣʦʞʝʥʠʷ ʥʘʣʦʛʦʚ (çtax-

interaction effectè) [Macon 2019].  

ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʪʝʦʨʠʠ ʫʛʣʝʨʦʜʥʳʡ ʥʘʣʦʛ, ʚ ʦʪʣʠʯʠʝ ʦʪ 

ʦʙʳʯʥʳʭ ʥʘʣʦʛʦʚ, ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʚʳʰʝʥʠʶ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʙʦʪʳ ʨʳʥʢʦʚ. 

ɼʨʫʛʠʝ ʜʝʡʩʪʚʫʶʱʠʝ ʥʘʣʦʛʠ ʚ ʵʢʦʥʦʤʠʢʝ, ʚ ʯʘʩʪʥʦʩʪʠ ʥʘʣʦʛʠ ʥʘ ʬʘʢʪʦʨʳ 

ʧʨʦʠʟʚʦʜʩʪʚʘ (ʚ ʪʦʤ ʯʠʩʣʝ ʧʦʜʦʭʦʜʥʳʡ ʥʘʣʦʛ) ʯʘʩʪʦ ʷʚʣʷʶʪʩʷ ʠʩʪʦʯʥʠʢʦʤ 

ʦʪʢʣʦʥʝʥʠʷ ʨʘʚʥʦʚʝʩʠʷ ʦʪ ʇʘʨʝʪʦ-ʦʧʪʠʤʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ [Babiker et al. 2003]. 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʠʥʩʪʨʫʤʝʥʪʦʚ ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʧʦʣʠʪʠʢʠ, ʢʦʪʦʨʳʝ ʚʚʦʜʷʪʩʷ ʚ 

ʫʩʣʦʚʠʷʭ ʫʞʝ ʜʝʡʩʪʚʫʶʱʝʡ ʩʠʩʪʝʤʳ ʬʠʩʢʘʣʴʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ, ʤʦʞʝʪ ʙʳʪʴ 

ʥʠʞʝ ʠʟ-ʟʘ ʫʩʠʣʝʥʠʷ ʥʝʛʘʪʠʚʥʦʛʦ ʚʣʠʷʥʠʷ ʜʨʫʛʠʭ ʥʘʣʦʛʦʚ ʥʘ ʵʢʦʥʦʤʠʯʝʩʢʫʶ 

ʩʠʩʪʝʤʫ. ɺ ʪʘʢʠʭ ʫʩʣʦʚʠʷʭ ʧʨʠʨʦʩʪ ʙʣʘʛʦʩʦʩʪʦʷʥʠʷ, ʚʳʟʚʘʥʥʳʡ 

ʠʥʪʝʨʥʘʣʠʟʘʮʠʝʡ ʵʢʩʪʝʨʥʘʣʠʠ, ʯʘʩʪʠʯʥʦ ʩʥʠʞʘʝʪʩʷ ʥʘ ʨʘʟʤʝʨ ʧʦʪʝʨʴ 

ʙʣʘʛʦʩʦʩʪʦʷʥʠʷ (ʠʣʠ ʧʝʨʝʢʨʳʚʘʝʪʩʷ ʨʘʟʤʝʨʦʤ ʧʦʪʝʨʴ ʙʣʘʛʦʩʦʩʪʦʷʥʠʷ), 

ʷʚʣʷʶʱʠʭʩʷ ʩʣʝʜʩʪʚʠʝʤ ʫʩʠʣʝʥʠʷ ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʜʨʫʛʠʭ ʥʘʣʦʛʦʚ 

[Goulder et al. 1997]. 

ʅʘʣʠʯʠʝ ʬʠʩʢʘʣʴʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʚ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʠʩʪʝʤʝ 

ʫʚʝʣʠʯʠʚʘʝʪ ʠʟʜʝʨʞʢʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʦʚʳʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠʥʩʪʨʫʤʝʥʪʦʚ 

ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʚʳʙʨʦʩʦʚ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʩʠʪʫʘʮʠʝʡ ʝʛʦ ʦʪʩʫʪʩʪʚʠʷ. ɺʚʝʜʝʥʠʝ 

ʮʝʥʳ ʥʘ ʚʳʙʨʦʩʳ ʫʚʝʣʠʯʠʚʘʶʪ ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʣʶʙʦʡ ʧʨʦʜʫʢʮʠʠ, 

ʠʩʧʦʣʴʟʫʶʱʝʡ ʠʩʢʦʧʘʝʤʦʝ ʪʦʧʣʠʚʦ ʢʘʢ ʬʘʢʪʦʨ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʕʪʘ ʧʨʠʙʘʚʢʘ ʢ 

ʩʪʦʠʤʦʩʪʠ ʫʚʝʣʠʯʠʚʘʝʪ ʩʪʝʧʝʥʴ ʚʦʟʜʝʡʩʪʚʠʷ ʜʨʫʛʠʭ ʥʘʣʦʛʦʚ ʚ ʵʢʦʥʦʤʠʯʝʩʢʦʡ 

ʩʠʩʪʝʤʝ, ʪʝʤ ʩʘʤʳʤ ʫʩʠʣʠʚʘʷ ʠʭ ʦʪʨʠʮʘʪʝʣʴʥʳʡ ʵʬʬʝʢʪ. ʇʨʠʯʝʤ ʚʝʨʦʷʪʥʦʩʪʴ 

ʵʪʦʛʦ ʪʝʤ ʩʠʣʴʥʝʝ, ʯʝʤ ʙʦʣʴʰʫʶ ʨʦʣʴ ʚ ʵʢʦʥʦʤʠʢʝ ʠʛʨʘʶʪ ʫʞʝ ʜʝʡʩʪʚʫʶʱʠʝ 

ʥʘʣʦʛʠ.  

ʉʤʷʛʯʝʥʠʝ ʚʩʝʭ ʪʨʝʭ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʥʝʛʘʪʠʚʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʮʝʥʳ ʥʘ ʫʛʣʝʨʦʜ ʪʨʝʙʫʝʪ ʨʝʘʣʠʟʘʮʠʠ ʙʦʣʝʝ ʢʦʤʧʣʝʢʩʥʦʡ 

ʬʠʩʢʘʣʴʥʦʡ ʨʝʬʦʨʤʳ, ʫʯʠʪʳʚʘʶʱʝʡ ʚʦʟʤʦʞʥʦʩʪʴ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʷ 
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ʧʦʩʪʫʧʣʝʥʠʡ, ʩʦʙʨʘʥʥʳʭ ʟʘ ʩʯʝʪ ʮʝʥʳ ʥʘ ʫʛʣʝʨʦʜ (ʥʘʣʦʛʦʚʳʭ ʧʦʩʪʫʧʣʝʥʠʡ ʧʨʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʫʛʣʝʨʦʜʥʦʛʦ ʥʘʣʦʛʘ ʠ ʩʙʦʨʦʚ ʩ ʘʫʢʮʠʦʥʘ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʉʊɺ) [Ekins, Speck 2012]. ʇʦʩʪʫʧʣʝʥʠʷ, ʚʦʟʥʠʢʘʶʱʠʝ ʚʩʣʝʜʩʪʚʠʝ ʫʛʣʝʨʦʜʥʦʛʦ 

ʨʝʛʫʣʠʨʦʚʘʥʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʤʦʛʫʪ ʠʜʪʠ ʥʘ ʩʦʢʨʘʱʝʥʠʝ ʠʥʳʭ ʛʨʫʧʧ ʥʘʣʦʛʦʚ. 

ʊʘʢ, ʜʣʷ ʩʤʷʛʯʝʥʠʷ ʨʠʩʢʦʚ ʫʪʨʘʪʳ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʫʷʟʚʠʤʳʭ ʢʦʤʧʘʥʠʡ 

ʯʘʩʪʴ ʫʛʣʝʨʦʜʥʳʭ ʧʦʩʪʫʧʣʝʥʠʡ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʩʥʠʞʝʥʠʷ ʩʪʘʚʦʢ 

ʢʦʨʧʦʨʘʪʠʚʥʳʭ ʥʘʣʦʛʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʥʘʣʦʛʦʚ ʥʘ ʧʨʠʙʳʣʴ [Arlinghaus 2015]. ɼʣʷ 

ʩʤʷʛʯʝʥʠʷ ʧʨʦʙʣʝʤʳ ʥʝʨʘʚʥʦʤʝʨʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʜʦʭʦʜʦʚ ʧʦʩʪʫʧʣʝʥʠʷ 

ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʩʥʠʞʝʥʠʷ ʠʣʠ ʦʙʥʫʣʝʥʠʷ ʧʦʜʭʦʜʥʳʭ ʠ ʠʥʳʭ ʥʘʣʦʛʦʚ 

ʜʣʷ ʥʘʠʤʝʥʝʝ ʦʙʝʩʧʝʯʝʥʥʳʭ ʜʦʭʦʜʥʳʭ ʛʨʫʧʧ, ʘ ʪʘʢʞʝ ʤʦʛʫʪ ʙʳʪʴ ʥʘʧʨʘʚʣʝʥʳ 

ʥʘ ʬʠʥʘʥʩʠʨʦʚʘʥʠʝ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʧʨʦʛʨʘʤʤ ʧʦʜʜʝʨʞʢʠ 

ʤʘʣʦʠʤʫʱʝʛʦ ʥʘʩʝʣʝʥʠʷ [Metcalf et al. 2008; Grainger, Kolstad 2010; Fried et al. 

2019].   

2.1.4. ʅʘʣʠʯʠʝ ʜʨʫʛʠʭ ʧʨʦʚʘʣʦʚ ʨʳʥʢʘ ʠ ʢʦʤʙʠʥʠʨʦʚʘʥʠʝ ʠʥʩʪʨʫʤʝʥʪʦʚ 

ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʧʦʣʠʪʠʢʠ 

ɺʦ ʤʥʦʛʦʤ ʪʝʟʠʩ ʦ ʧʨʝʚʦʩʭʦʜʩʪʚʝ ʮʝʥʳ ʥʘ ʚʳʙʨʦʩʳ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʜʨʫʛʠʤʠ ʠʥʩʪʨʫʤʝʥʪʘʤʠ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʧʨʝʜʧʦʩʳʣʢʝ ʦʙ 

ʦʪʩʫʪʩʪʚʠʠ ʜʨʫʛʠʭ ʧʨʦʚʘʣʦʚ ʨʳʥʢʘ (ʚʢʣʶʯʘʷ ʥʝʧʦʣʥʦʪʫ ʠʥʬʦʨʤʘʮʠʠ, 

ʥʝʩʦʚʝʨʰʝʥʥʫʶ ʢʦʥʢʫʨʝʥʮʠʶ, ʥʘʣʠʯʠʝ ʜʨʫʛʠʭ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʚʥʝʰʥʠʭ 

ʵʬʬʝʢʪʦʚ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʠʣʠ ʧʦʪʨʝʙʣʝʥʠʠ). ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʚ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʨʳʥʢʦʚ ʦʧʨʘʚʜʳʚʘʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ 

ʠʥʪʝʨʥʘʣʠʟʘʮʠʠ ʵʪʦʛʦ ʚʥʝʰʥʝʛʦ ʵʬʬʝʢʪʘ ʧʦʩʨʝʜʩʪʚʦʤ ʚʚʝʜʝʥʠʷ ʮʝʥʳ ʥʘ 

ʚʳʙʨʦʩʳ, ʢʦʪʦʨʦʝ ʧʨʠʚʝʜʝʪ ʢ ʇʘʨʝʪʦ-ʫʣʫʯʰʝʥʠʶ. ʉʦʧʦʩʪʘʚʣʝʥʠʝ ʤʝʨ 

ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʧʨʝʜʧʦʣʦʞʝʥʠʠ ʦ ʥʘʣʠʯʠʠ ʩʦʚʝʨʰʝʥʥʦ 

ʢʦʥʢʫʨʝʥʪʥʳʭ ʨʳʥʢʦʚ ʚ ʢʨʘʪʢʦʩʨʦʯʥʦʤ ʠ ʜʦʣʛʦʩʨʦʯʥʦʤ ʧʝʨʠʦʜʘʭ, ʘ ʪʘʢʞʝ 

ʧʦʣʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʢʦʪʦʨʦʡ ʥʘʜʝʣʝʥʳ ʵʢʦʥʦʤʠʯʝʩʢʠ-ʨʘʮʠʦʥʘʣʴʥʳʝ 

ʭʦʟʷʡʩʪʚʫʶʱʠʝ ʩʫʙʲʝʢʪʳ, ʚ ʪʦʤ ʯʠʩʣʝ ʢʦʥʝʯʥʳʝ ʧʦʪʨʝʙʠʪʝʣʠ ʪʦʚʘʨʦʚ ʠ ʫʩʣʫʛ.  

 ʆʜʥʘʢʦ ʩ ʢʘʞʜʳʤ ʛʦʜʦʤ ʚʩʝ ʙʦʣʴʰʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʢʘʟʳʚʘʝʪ ʥʘ ʪʦ, ʯʪʦ 

ʠʜʝʘʣʠʟʠʨʦʚʘʥʥʳʝ ʥʝʦʢʣʘʩʩʠʯʝʩʢʠʝ ʧʨʝʜʧʦʩʳʣʢʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʨʳʥʢʘ 
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ʷʚʣʷʶʪʩʷ ʩʢʦʨʝʝ ʠʩʢʣʶʯʝʥʠʷʤʠ ʠʟ ʧʨʘʚʠʣ, ʯʝʤ ʩʘʤʠʤʠ ʧʨʘʚʠʣʘʤʠ, ʘ 

ʵʬʬʝʢʪʠʚʥʦʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʩʪʘʣʢʠʚʘʝʪʩʷ ʩ ʮʝʣʳʤ 

ʥʘʙʦʨʦʤ ʧʨʦʚʘʣʦʚ ʨʳʥʢʘ [Stern 2006; Bennear, Stavins 2007; Twomey 2010; 

Mazzucato 2016; Greaker  et al. 2018; Tang et al. 2019]. ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʟʘʜʘʯ 

ʩʦʢʨʘʱʝʥʠʷ ʚʳʙʨʦʩʦʚ ʩ ʥʘʠʤʝʥʴʰʠʤʠ ʟʘʪʨʘʪʘʤʠ ʢʘʢ ʚ ʢʨʘʪʢʦʩʨʦʯʥʦʤ, ʪʘʢ ʠ 

ʜʦʣʛʦʩʨʦʯʥʦʤ ʧʝʨʠʦʜʘʭ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʮʝʥʳ ʥʘ ʫʛʣʝʨʦʜ ʢʘʢ ʤʠʥʠʤʫʤ ʜʦʣʞʥʦ 

ʢʦʤʙʠʥʠʨʦʚʘʪʴʩʷ ʩ ʜʨʫʛʠʤʠ ʢʦʤʧʣʝʤʝʥʪʘʨʥʳʤʠ ʠʥʩʪʨʫʤʝʥʪʘʤʠ ʢʣʠʤʘʪʠʯʝʩʢʦʡ 

ʧʦʣʠʪʠʢʠ [Hood 2011; Baranzini et al. 2017; Kaswan 2019; Rosenbloom et al. 

2020].  

ɺ ʨʷʜʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʦʠʟʚʦʜʠʪʩʷ ʦʮʝʥʢʘ ʧʨʝʜʝʣʴʥʳʭ ʠʟʜʝʨʞʝʢ 

ʩʦʢʨʘʱʝʥʠʷ ʚʳʙʨʦʩʦʚ, ʘ ʪʘʢʞʝ ʦʧʠʩʘʥʠʝ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʚʠʜʘ ʢʨʠʚʦʡ 

ʧʨʝʜʝʣʴʥʳʭ ʠʟʜʝʨʞʝʢ ʩʦʢʨʘʱʝʥʠʷ ʚʳʙʨʦʩʦʚ ʜʣʷ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʙʲʝʤʦʚ ʠ ʩʧʦʩʦʙʘ ʩʦʢʨʘʱʝʥʠʷ ʚʳʙʨʦʩʦʚ [McKinsey & Co 

2009a; Liu, Feng 2018]. ʆʥʦ ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʦʮʝʥʢʝ ʟʘʪʨʘʪ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ 

ʩʦʢʨʘʱʝʥʠʷ ʚʳʙʨʦʩʦʚ ʧʦʩʨʝʜʩʪʚʦʤ ʨʝʘʣʠʟʘʮʠʠ ʨʘʟʣʠʯʥʳʭ ʠʥʠʮʠʘʪʠʚ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʧʝʨʝʭʦʜʘ ʥʘ ʥʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʠʩʪʦʯʥʠʢʠ ʵʥʝʨʛʠʠ ʠʣʠ ʩʧʦʩʦʙʳ 

ʧʨʦʠʟʚʦʜʩʪʚʘ. ʆʜʠʥ ʠʟ ʧʨʠʤʝʨʦʚ ʪʘʢʦʡ ʦʮʝʥʢʠ ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʇʨʠʣʦʞʝʥʠʠ 2.  

ʅʘ ʦʛʨʘʥʠʯʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʮʝʥʳ ʥʘ ʚʳʙʨʦʩʳ 

ʫʢʘʟʳʚʘʝʪ ʭʦʪʷ ʙʳ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʚ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʠʩʪʝʤʝ ʩʫʱʝʩʪʚʫʝʪ 

ʧʦʪʝʥʮʠʘʣ ʩʦʢʨʘʱʝʥʠʷ ʚʳʙʨʦʩʦʚ, ʢʦʪʦʨʳʡ ʤʦʛ ʙʳ ʙʳʪʴ ʨʝʘʣʠʟʦʚʘʥ ʩ 

ʦʪʨʠʮʘʪʝʣʴʥʳʤʠ ʠʟʜʝʨʞʢʘʤʠ. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʨʝʘʣʠʟʘʮʠʷ ʯʘʩʪʠ ʠʥʠʮʠʘʪʠʚ, 

ʩʦʧʨʷʞʝʥʥʳʭ ʩ ʩʦʢʨʘʱʝʥʠʝʤ ʚʳʙʨʦʩʦʚ, ʠ ʪʘʢ ʷʚʣʷʝʪʩʷ ʵʢʦʥʦʤʠʯʝʩʢʠ 

ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʚʣʦʞʝʥʠʡ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʝʩʣʠ ʩʫʱʝʩʪʚʫʶʱʠʡ ʧʦʪʝʥʮʠʘʣ ʩʦʢʨʘʱʝʥʠʷ ʚʳʙʨʦʩʦʚ, ʩʦʧʨʷʞʝʥʥʳʡ ʩ 

ʧʨʷʤʳʤʠ ʚʳʛʦʜʘʤʠ ʜʣʷ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ, ʥʝ ʨʝʘʣʠʟʫʝʪʩʷ ʧʨʠ ʥʫʣʝʚʦʡ (ʘ 

ʬʘʢʪʠʯʝʩʢʠ ʧʨʠ ʦʪʨʠʮʘʪʝʣʴʥʦʡ) ʮʝʥʝ ʥʘ ʚʳʙʨʦʩʳ, ʝʝ ʧʦʚʳʰʝʥʠʝ ʤʘʣʦʚʝʨʦʷʪʥʦ 

ʙʫʜʝʪ ʩʣʫʞʠʪʴ ʜʦʩʪʘʪʦʯʥʳʤ ʩʪʠʤʫʣʦʤ ʜʣʷ ʝʛʦ ʨʝʘʣʠʟʘʮʠʠ.  

 ʈʝʘʣʠʟʘʮʠʷ ʧʦʪʝʥʮʠʘʣʘ ʩʦʢʨʘʱʝʥʠʷ ʚʳʙʨʦʩʦʚ ʩ ʦʪʨʠʮʘʪʝʣʴʥʳʤʠ 

ʧʨʝʜʝʣʴʥʳʤʠ ʠʟʜʝʨʞʢʘʤʠ ʥʝ ʧʨʦʠʩʭʦʜʠʪ ʠʟ-ʟʘ ʥʘʣʠʯʠʷ ʮʝʣʦʛʦ ʨʷʜʘ ʙʘʨʴʝʨʦʚ, 

ʦʛʨʘʥʠʯʠʚʘʶʱʠʭ ʵʬʬʝʢʪʠʚʥʦʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʨʳʥʢʦʚ. ʂ ʠʭ ʯʠʩʣʫ 
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ʦʪʥʦʩʷʪʩʷ ʥʝʩʦʚʝʨʰʝʥʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʠ ʪʨʘʥʟʘʢʮʠʦʥʥʳʝ ʠʟʜʝʨʞʢʠ, 

ʥʝʩʦʚʝʨʰʝʥʥʘʷ ʢʦʥʢʫʨʝʥʮʠʷ ʥʘ ʨʳʥʢʝ, ʦʛʨʘʥʠʯʝʥʥʘʷ ʨʘʮʠʦʥʘʣʴʥʦʩʪʴ 

ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʩʫʙʲʝʢʪʦʚ, ʚʳʩʦʢʠʝ ʩʪʘʚʢʠ ʜʠʩʢʦʥʪʠʨʦʚʘʥʠʷ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ 

ʠʥʚʝʩʪʦʨʦʚ (ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʦʙʱʝʩʪʚʝʥʥʦʡ ʩʪʘʚʢʦʡ ʜʠʩʢʦʥʪʠʨʦʚʘʥʠʷ) ʠ ʜʨʫʛʦʝ 

[Jaffe, Stavins 1994].  

ʆʜʥʠʤ ʠʟ ʩʧʦʩʦʙʦʚ ʩʦʢʨʘʱʝʥʠʷ ʚʳʙʨʦʩʦʚ, ʩʦʧʨʷʞʝʥʥʳʭ ʩ 

ʦʪʨʠʮʘʪʝʣʴʥʳʤʠ ʧʨʝʜʝʣʴʥʳʤʠ ʠʟʜʝʨʞʢʘʤʠ, ʷʚʣʷʝʪʩʷ ʧʦʚʳʰʝʥʠʝ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʥʝʨʛʠʠ. ʄʥʦʛʠʝ ʠʥʠʮʠʘʪʠʚʳ ʧʦʚʳʰʝʥʠʷ 

ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʤʦʛʣʠ ʙʳ ʦʜʥʦʚʨʝʤʝʥʥʦ ʚʳʩʪʫʧʘʪʴ ʚ ʢʘʯʝʩʪʚʝ ʢʘʢ 

ʨʝʥʪʘʙʝʣʴʥʳʭ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʧʨʦʝʢʪʦʚ, ʪʘʢ ʠ ʩʧʦʩʦʙʦʚ ʩʦʢʨʘʱʝʥʠʷ ʚʳʙʨʦʩʦʚ 

ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ. ɺ ʯʘʩʪʥʦʩʪʠ, ʧʦʚʳʰʝʥʠʝ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʣɻʝʢʪʨʠʯʝʩʢʠʭ ʧʨʠʙʦʨʦʚ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʦʤʦʭʦʟʷʡʩʪʚʘʤʠ, ʤʦʛʣʦ ʙʳ 

ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʵʢʦʥʦʤʠʠ ʥʘ ʩʯʝʪʘʭ ʟʘ ʵʣʝʢʪʨʦʵʥʝʨʛʠʶ, ʯʪʦ ʧʨʠʚʝʣʦ ʙʳ ʢ 

ʩʦʢʨʘʱʝʥʠʶ ʩʧʨʦʩʘ ʥʘ ʥʝʝ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʩʥʠʞʝʥʠʶ ʚʳʙʨʦʩʦʚ. ʊʝʤ ʥʝ ʤʝʥʝʝ 

ʵʤʧʠʨʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ ʜʦʤʦʭʦʟʷʡʩʪʚʘ ʜʘʣʝʢʦ ʥʝ 

ʚʩʝʛʜʘ ʦʙʣʘʜʘʶʪ ʧʦʣʥʦʡ ʠʥʬʦʨʤʘʮʠʝʡ ʦʙ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʦʙʦʨʫʜʦʚʘʥʠʷ, ʮʝʥʘʭ ʥʘ ʥʦʚʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʠ ʪʘʨʠʬʘʭ ʥʘ ʵʣʝʢʪʨʦʵʥʝʨʛʠʶ. ɺ 

ʵʪʦʡ ʩʚʷʟʠ ʫʚʝʣʠʯʝʥʠʝ ʮʝʥʳ ʟʘ ʵʣʝʢʪʨʦʵʥʝʨʛʠʶ ʝʜʚʘ ʣʠ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʤʦʪʠʚʦʤ 

ʧʦʚʳʰʝʥʠʷ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʥʘ ʙʳʪʦʚʦʤ ʫʨʦʚʥʝ [Yamamoto 2008].  

ɼʨʫʛʠʤ ʧʨʠʤʝʨʦʤ ʷʚʣʷʝʪʩʷ ʧʨʦʙʣʝʤʘ ʧʨʠʥʮʠʧʘʣʘ ʠ ʘʛʝʥʪʘ ʚ ʢʦʥʪʝʢʩʪʝ 

ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ ʘʨʝʥʜʘʪʦʨʘ ʠ ʘʨʝʥʜʦʜʘʪʝʣʷ ʧʦ ʧʦʚʦʜʫ ʧʦʚʳʰʝʥʠʷ 

ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʟʜʘʥʠʡ. ɺ ʮʝʣʦʤ ʧʦʩʪʝʧʝʥʥʦʝ ʧʦʚʳʰʝʥʠʝ 

ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʟʜʘʥʠʡ (ʧʦʩʨʝʜʩʪʚʦʤ ʤʦʜʝʨʥʠʟʘʮʠʠ ʩʠʩʪʝʤ ʦʪʦʧʣʝʥʠʷ, 

ʦʭʣʘʞʜʝʥʠʷ, ʫʪʝʧʣʝʥʠʷ ʩʪʝʥ ʠ ʧʨʦʯ.) ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʮʝʣʷʤ ʙʦʣʝʝ ʵʢʦʥʦʤʥʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʥʝʨʛʠʠ ʚ ʙʫʜʫʱʝʤ, ʯʪʦ ʧʦʣʦʞʠʪʝʣʴʥʦ ʩʢʘʞʝʪʩʷ ʠ ʥʘ ʠʟʜʝʨʞʢʘʭ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʟʜʘʥʠʡ, ʠ ʦʙʲʝʤʘʭ ʚʳʙʨʦʩʦʚ ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ, ʚʦʟʥʠʢʘʶʱʠʭ 

ʚʩʣʝʜʩʪʚʠʝ ʠʭ ʵʢʩʧʣʫʘʪʘʮʠʠ. ʆʜʥʘʢʦ ʚ ʩʣʫʯʘʝ ʝʩʣʠ ʘʨʝʥʜʘʪʦʨ ʩʥʠʤʘʝʪ ʞʠʣʴʝ ʫ 

ʘʨʝʥʜʦʜʘʪʝʣʷ, ʪʦ ʥʝʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʠʟʜʝʨʞʝʢ ʠ ʚʳʛʦʜ ʦʪ 

ʠʥʚʝʩʪʠʮʠʡ ʚ ʧʦʚʳʰʝʥʠʝ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʙʫʜʝʪ ʚʝʩʪʠ ʢ ʧʨʦʙʣʝʤʝ 

ʥʝʩʦʚʤʝʩʪʠʤʦʩʪʠ ʩʪʠʤʫʣʦʚ (çsplit incentivesè) ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʘʛʝʥʪʦʚ.  
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ɸʨʝʥʜʦʜʘʪʝʣʴ ʟʘʠʥʪʝʨʝʩʦʚʘʥ ʚ ʨʝʘʣʠʟʘʮʠʠ ʠʥʠʮʠʘʪʠʚ ʧʦ ʧʦʚʳʰʝʥʠʶ 

ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ, ʦʜʥʘʢʦ ʩʜʝʣʘʪʴ ʦʥ ʵʪʦ ʤʦʞʝʪ ʟʘ ʩʯʝʪ ʦʧʝʨʘʮʠʦʥʥʦʛʦ 

ʜʦʭʦʜʘ ï ʘʨʝʥʜʥʦʡ ʧʣʘʪʳ, ʢʦʪʦʨʫʶ ʦʥ ʧʦʣʫʯʘʝʪ ʦʪ ʘʨʝʥʜʘʪʦʨʘ. ɸʨʝʥʜʘʪʦʨ ʚ 

ʩʚʦʶ ʦʯʝʨʝʜʴ ʥʝ ʠʤʝʝʪ ʩʪʠʤʫʣʦʚ ʧʣʘʪʠʪʴ ʩʚʝʨʭ ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʝʞʝʤʝʩʷʯʥʦʡ 

ʩʫʤʤʳ, ʪʘʢ ʢʘʢ ʚʳʛʦʜʳ ʦʪ ʧʦʚʳʰʝʥʠʷ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʟʜʘʥʠʡ ʙʫʜʫʪ 

ʧʦʣʫʯʝʥʳ ʚ ʙʦʣʝʝ ʦʪʜʘʣʝʥʥʦʡ ʧʝʨʩʧʝʢʪʠʚʝ ʠ ʥʝ ʦʯʝʚʠʜʥʦ, ʯʪʦ ʠʤʝʥʥʦ ʠʤ 

[Murtishaw, Sathaye 2006; Hood 2011].  

ʅʝʩʦʚʤʝʩʪʠʤʦʩʪʴ ʩʪʠʤʫʣʦʚ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʘʛʝʥʪʦʚ ʩʦʟʜʘʝʪ ʧʨʝʜʧʦʩʳʣʢʠ 

ʪʦʛʦ, ʯʪʦ ʧʦʪʝʥʮʠʘʣ ʧʦʚʳʰʝʥʠʷ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʦʩʪʘʝʪʩʷ 

ʥʝʨʝʘʣʠʟʦʚʘʥʥʳʤ. ɺʚʝʜʝʥʠʝ ʮʝʥʳ ʥʘ ʚʳʙʨʦʩʳ, ʠ ʢʘʢ ʩʣʝʜʩʪʚʠʝ ʫʚʝʣʠʯʝʥʠʝ 

ʩʪʦʠʤʦʩʪʠ ʵʥʝʨʛʠʠ, ʭʦʪʷ ʠ ʤʦʞʝʪ ʢʦʩʚʝʥʥʦ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʨʝʰʝʥʠʶ ʧʨʦʙʣʝʤʳ, 

ʫʩʠʣʠʚʘʷ ʩʪʠʤʫʣʳ ʘʨʝʥʜʘʪʦʨʘ ʢ ʧʦʚʳʰʝʥʠʶ ʘʨʝʥʜʥʦʡ ʧʣʘʪʳ, ʥʠʢʘʢ ʥʝ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʝʰʝʥʠʶ ʧʨʦʙʣʝʤʳ ʧʨʦʪʠʚʦʨʝʯʠʷ ʠʥʪʝʨʝʩʦʚ ʭʦʟʷʡʩʪʚʫʶʱʠʭ 

ʩʫʙʲʝʢʪʦʚ.  

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʮʝʥʳ ʥʘ ʚʳʙʨʦʩʳ ʪʘʢʞʝ ʦʛʨʘʥʠʯʝʥʥʦ ʚ ʯʘʩʪʠ 

ʤʠʥʠʤʠʟʘʮʠʠ ʠʟʜʝʨʞʝʢ ʩʦʢʨʘʱʝʥʠʷ ʚʳʙʨʦʩʦʚ ʚ ʜʦʣʛʦʩʨʦʯʥʦʤ ʧʝʨʠʦʜʝ 

(çdynamic efficiencyè). ɺʚʝʜʝʥʠʝ ʮʝʥʳ ʥʘ ʚʳʙʨʦʩʳ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ 

ʩʪʠʤʫʣʠʨʫʝʪ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʫʞʝ ʩʫʱʝʩʪʚʫʶʱʠʭ ʪʝʭʥʦʣʦʛʠʡ ʩʦʢʨʘʱʝʥʠʷ 

ʚʳʙʨʦʩʦʚ, ʥʦ ʥʝ ʚ ʜʦʩʪʘʪʦʯʥʦʡ ʩʪʝʧʝʥʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʟʚʠʪʠʶ ʥʦʚʳʭ 

ʜʦʨʦʛʦʩʪʦʷʱʠʭ ʯʠʩʪʳʭ ʧʨʦʨʳʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. ɼʣʷ ʠʭ ʨʘʟʨʘʙʦʪʢʠ ʠ ʚʥʝʜʨʝʥʠʷ 

ʢʦʪʦʨʳʭ ʥʫʞʝʥ ʥʘ ʧʦʨʷʜʦʢ ʙʦʣʝʝ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʮʝʥʳ ʥʘ ʫʛʣʝʨʦʜ ʠʣʠ 

ʩʦʚʦʢʫʧʥʦʩʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʤʝʨ ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʧʦʣʠʪʠʢʠ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ 

ʧʦʩʪʝʧʝʥʥʦʤʫ ʫʜʝʰʝʚʣʝʥʠʶ ʟʘʪʨʘʪʥʳʭ ʤʝʪʦʜʦʚ ʩʦʢʨʘʱʝʥʠʷ ʚʳʙʨʦʩʦʚ [Hood 

2011].  

ʗʨʢʠʤ ʧʨʠʤʝʨʦʤ ʷʚʣʷʶʪʩʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʧʨʦʛʨʘʤʤʳ ʨʘʟʚʠʪʠʷ ʠ 

ʢʦʤʤʝʨʮʠʘʣʠʟʘʮʠʷ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʯʝʨʝʟ ʬʠʥʘʥʩʠʨʦʚʘʥʠʝ 

ʅʀʆʂʈ, ʩʧʦʩʦʙʥʳʭ ʚ ʙʫʜʫʱʝʤ ʩʪʘʪʴ ʚʘʞʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʩʦʢʨʘʱʝʥʠʷ 

ʚʳʙʨʦʩʦʚ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠ ʥʝʡʪʨʘʣʴʥʳʝ ʤʝʨʳ ʢʣʠʤʘʪʠʯʝʩʢʦʡ 

ʧʦʣʠʪʠʢʠ (ʚ ʯʘʩʪʥʦʩʪʠ ʮʝʥʘ ʥʘ ʚʳʙʨʦʩʳ) ʙʫʜʫʪ ʣʠʰʴ ʦʛʨʘʥʠʯʝʥʥʦ 

ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ ʪʝʭʥʦʣʦʛʠʡ ʩ ʥʘʠʙʦʣʴʰʠʤ ʧʦʪʝʥʮʠʘʣʦʤ 
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ʩʦʢʨʘʱʝʥʠʷ ʚʳʙʨʦʩʦʚ, ʪʘʢ ʢʘʢ ʥʝ ʙʫʜʝʪ ʫʯʠʪʳʚʘʪʴ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʨʘʟʥʳʝ 

ʪʝʭʥʦʣʦʛʠʠ ʥʘʭʦʜʷʪʩʷ ʥʘ ʨʘʟʥʳʭ ʩʪʘʜʠʷʭ ʨʘʟʚʠʪʠʷ. ɺ ʵʪʦʡ ʩʚʷʟʠ ʨʝʘʣʠʟʘʮʠʷ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʤʝʨ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʧʦʜʜʝʨʞʢʫ ʢʦʥʢʨʝʪʥʳʭ ʥʘʠʙʦʣʝʝ 

ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʩʦʢʨʘʱʝʥʠʷ ʚʳʙʨʦʩʦʚ (ʥʘʧʨʠʤʝʨ, ʪʝʭʥʦʣʦʛʠʡ 

ʚʦʟʦʙʥʦʚʣʷʝʤʦʡ ʵʥʝʨʛʝʪʠʢʠ) ʩʧʦʩʦʙʥʦ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ 

ʠʟʜʝʨʞʢʠ ʩʦʢʨʘʱʝʥʠʷ ʚ ʜʦʣʛʦʩʨʦʯʥʦʤ ʧʝʨʠʦʜʝ [Hood 2011].  

ɽʚʨʦʧʝʡʩʢʠʝ ʩʪʨʘʥʳ ʠʤʝʶʪ ʜʣʠʥʥʫʶ ʠʩʪʦʨʠʶ ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʧʦʣʠʪʠʢʠ. 

ʆʥʠ ʩʦʯʝʪʘʶʪ ʥʘʙʦʨ ʢʦʤʧʣʝʤʝʥʪʘʨʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʤʝʨ, ʜʦʧʦʣʥʷʷ ʠʤ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʠʥʩʪʨʫʤʝʥʪʳ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʚʳʙʨʦʩʦʚ 

ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ. ɺ ʩʣʝʜʫʶʱʝʤ ʨʘʟʜʝʣʝ ʨʘʩʩʤʦʪʨʝʥʳ ʢʣʶʯʝʚʳʝ ʘʩʧʝʢʪʳ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʚʳʙʨʦʩʦʚ ʚ ɽʚʨʦʧʝ 

ʩ ʫʯʝʪʦʤ ʦʙʦʟʥʘʯʝʥʥʳʭ ʚʳʰʝ ʙʘʨʴʝʨʦʚ ʠʭ ʵʬʬʝʢʪʠʚʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ.  
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 ʇʨʷʤʦʝ ʠ ʢʦʩʚʝʥʥʦʝ ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʚʳʙʨʦʩʦʚ 2.2.

ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ ʚ ʵʥʝʨʛʝʪʠʯʝʩʢʦʤ ʢʦʤʧʣʝʢʩʝ ʝʚʨʦʧʝʡʩʢʠʭ ʩʪʨʘʥ 

ʅʘʣʦʛʠ ʚ ʵʥʝʨʛʝʪʠʢʝ ʪʨʘʜʠʮʠʦʥʥʦ ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʵʢʦʥʦʤʠʯʝʩʢʦʡ 

ʧʦʣʠʪʠʢʝ ʝʚʨʦʧʝʡʩʢʠʭ ʩʪʨʘʥ. ʀʭ ʠʩʪʦʨʠʷ ʥʘʩʯʠʪʳʚʘʝʪ ʫʞʝ ʦʢʦʣʦ ʚʝʢʘ, ï ʧʝʨʚʳʝ 

ʥʘʣʦʛʠ ʥʘ ʙʝʥʟʠʥ ʧʦʷʚʠʣʠʩʴ ʚ ɼʘʥʠʠ ʠ ʐʚʝʮʠʠ ʝʱʝ ʚ 1917 ʠ 1924 ʛʛ. 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɺ 1957 ʛ. ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʝ ʚ ʐʚʝʮʠʠ ʨʘʩʰʠʨʠʣʦʩʴ ʥʘ ʜʨʫʛʠʝ 

ʵʥʝʨʛʦʧʨʦʜʫʢʪʳ, ʚ ʪʦʤ ʯʠʩʣʝ ʥʝʬʪʝʧʨʦʜʫʢʪʳ ʠ ʫʛʦʣʴ [Speck 2006].  

ʀʟʥʘʯʘʣʴʥʦ ʛʣʘʚʥʦʡ ʬʫʥʢʮʠʝʡ ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʷ ʚ ʵʥʝʨʛʝʪʠʢʝ ʙʳʣʦ 

ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʠʤʧʦʨʪʥʳʭ ʧʦʩʪʘʚʦʢ ʵʥʝʨʛʦʨʝʩʫʨʩʦʚ, ʘ ʪʘʢʞʝ ʦʙʝʩʧʝʯʝʥʠʝ 

ʩʪʘʙʠʣʴʥʳʭ ʧʦʩʪʫʧʣʝʥʠʡ ʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʙʶʜʞʝʪ [Speck 2008]. ɺ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʘʚʠʣʦʤ ʈʘʤʩʝʷ, ʵʬʬʝʢʪʠʚʥʘʷ ʩʪʘʚʢʘ ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʷ 

(ʤʠʥʠʤʠʟʠʨʫʶʱʘʷ ʩʦʚʦʢʫʧʥʳʝ ʠʟʜʝʨʞʢʠ ʦʪ ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʷ) ʜʦʣʞʥʘ ʙʳʪʴ 

ʚʳʰʝ ʜʣʷ ʢʘʪʝʛʦʨʠʡ ʪʦʚʘʨʦʚ ʩ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʠʟʢʦʡ ʮʝʥʦʚʦʡ ʵʣʘʩʪʠʯʥʦʩʪʴʶ 

[Ramsey 1927]. ʋʯʠʪʳʚʘʷ ʩʣʘʙʫʶ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʦʙʲʝʤʦʚ ʩʧʨʦʩʘ ʥʘ 

ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʧʨʦʜʫʢʪʳ ʢ ʠʟʤʝʥʝʥʠʶ ʮʝʥʳ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʜʨʫʛʠʤʠ ʪʦʚʘʨʘʤʠ, 

ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʝ ʚ ʵʥʝʨʛʝʪʠʢʝ ʩʣʫʞʠʣʦ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʤ ʠ ʧʦʣʠʪʠʯʝʩʢʠ 

ʦʧʨʘʚʜʘʥʥʳʤ ʤʝʭʘʥʠʟʤʦʤ ʧʦʣʫʯʝʥʠʷ ʫʩʪʦʡʯʠʚʳʭ ʧʦʩʪʫʧʣʝʥʠʡ ʚ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʙʶʜʞʝʪ [Bye, Bruvoll 2008].  

ʉ 1980-ʭ ʛʛ. ʤʦʪʠʚʦʤ ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʷ ʠʩʢʦʧʘʝʤʦʛʦ ʪʦʧʣʠʚʘ ʚʩʝ ʚ 

ʙʦʣʴʰʝʡ ʤʝʨʝ ʩʪʘʥʦʚʠʣʠʩʴ ʦʭʨʘʥʘ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʚ ʪʦʤ ʯʠʩʣʝ ʙʦʨʴʙʘ ʩ 

ʣʦʢʘʣʴʥʳʤ ʟʘʛʨʷʟʥʝʥʠʝʤ ʚʦʟʜʫʭʘ, ʘ ʧʦʟʜʥʝʝ ï ʩ ʛʣʦʙʘʣʴʥʳʤ ʠʟʤʝʥʝʥʠʝʤ 

ʢʣʠʤʘʪʘ. ɺ ʯʘʩʪʥʦʩʪʠ, ʧʦ ʤʝʨʝ ʧʦʷʚʣʝʥʠʷ ʩʚʠʜʝʪʝʣʴʩʪʚ ʠ ʦʙʦʩʪʨʝʥʠʷ ʧʨʦʙʣʝʤʳ 

ʧʘʛʫʙʥʦʛʦ ʚʣʠʷʥʠʷ ʠʩʧʘʨʝʥʠʡ ʩʚʠʥʮʘ ʥʘ ʟʜʦʨʦʚʴʝ ʥʘʩʝʣʝʥʠʷ, ʚ ʨʷʜʝ ʩʪʨʘʥ 

ɽʚʨʦʧʳ ʥʘʯʘʣʠ ʨʘʩʧʨʦʩʪʨʘʥʷʪʴʩʷ ʧʦʥʠʞʝʥʥʳʝ ʩʪʘʚʢʠ ʥʘ ʥʝʵʪʠʣʠʨʦʚʘʥʥʦʝ 

ʪʦʧʣʠʚʦ [Speck 2008].  

ʉʪʨʘʥʳ ɽʚʨʦʧʳ ʧʝʨʚʳʤʠ ʚ ʤʠʨʝ ʥʘʯʘʣʠ ʚʥʝʜʨʷʪʴ ʵʢʦʥʦʤʠʯʝʩʢʠʝ 

ʠʥʩʪʨʫʤʝʥʪʳ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ; ʧʝʨʚʦʡ ʫʛʣʝʨʦʜʥʳʡ ʥʘʣʦʛ ʚ 

1990 ʛ. ʚʚʝʣʘ ʌʠʥʣʷʥʜʠʷ, ʘ ʧʝʨʚʘʷ ʚ ʤʠʨʝ ʉʊɺ ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ, ʦʭʚʘʪʳʚʘʚʰʘʷ 

ʠʟʥʘʯʘʣʴʥʦ 24 ʝʚʨʦʧʝʡʩʢʠʝ ʩʪʨʘʥʳ (ʠ 31 ʚ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ), ʙʳʣʘ ʟʘʧʫʱʝʥʘ ʚ 
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2005 ʛ. ʉ ʤʦʤʝʥʪʘ ʟʘʧʫʩʢʘ 6-ʦʡ ʧʨʦʛʨʘʤʤʳ ʜʝʡʩʪʚʠʡ ʚ ʦʙʣʘʩʪʠ ʟʘʱʠʪʳ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ (çThe Sixth Environment Action Programme of the European 

Communityè) ʚ 2002 ʛ. ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʠʥʩʪʨʫʤʝʥʪʳ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʚ ʦʙʣʘʩʪʠ 

ʦʭʨʘʥʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʚʢʣʶʯʘʷ ʩʠʩʪʝʤʳ ʪʦʨʛʦʚʣʠ ʨʘʟʨʝʰʝʥʠʷʤʠ ʥʘ 

ʟʘʛʨʷʟʥʝʥʠʝ, ʵʢʦʣʦʛʠʯʝʩʢʠ ʥʘʣʦʛʠ ʠ ʩʙʦʨʳ, ʩʪʘʣʠ ʠʛʨʘʪʴ ʚʘʞʥʫʶ ʨʦʣʴ ʚ 

ʨʝʘʣʠʟʘʮʠʠ ʧʨʠʥʮʠʧʘ çʟʘʛʨʷʟʥʠʪʝʣʴ ʧʣʘʪʠʪè (çpolluter paysè), ʣʝʞʘʱʝʛʦ ʚ 

ʦʩʥʦʚʝ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʧʦʣʠʪʠʢʠ ɽʚʨʦʧʝʡʩʢʦʛʦ ʩʦʶʟʘ. ɺ ʵʪʦʤ ʧʣʘʥʝ ʪʘʢʞʝ 

ʧʦʢʘʟʘʪʝʣʝʥ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʚ ʝʚʨʦʧʝʡʩʢʦʡ ʩʪʘʪʠʩʪʠʢʝ ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʥʘʣʦʛʠ 

ʷʚʣʷʶʪʩʷ ʧʦʜʛʨʫʧʧʦʡ ʙʦʣʝʝ ʰʠʨʦʢʦʡ ʢʘʪʝʛʦʨʠʠ ī ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʥʘʣʦʛʦʚ 

[Eurostat(b)]. ʕʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʪʦ, ʯʪʦ ʭʦʪʷ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʥʘʣʦʛʠ ʜʝʡʩʪʚʫʶʪ ʥʝ 

ʪʦʣʴʢʦ ʚ ʵʥʝʨʛʝʪʠʢʝ, ʢʘʞʜʳʡ ʠʟ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʥʘʣʦʛʦʚ ʚʚʦʜʠʪʩʷ ʩʨʝʜʠ 

ʧʨʦʯʝʛʦ ʠʟ ʩʦʦʙʨʘʞʝʥʠʡ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʟʘʱʠʪʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. 

ʉʦ ʚʨʝʤʝʥʝʤ ʤʝʨʳ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʧʦʣʠʪʠʢʠ ɽʉ ʚʩʝ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ 

ʩʧʦʩʦʙʩʪʚʫʶʪ ʠʟʤʝʥʝʥʠʶ ʫʩʣʦʚʠʡ ʤʝʞʪʦʧʣʠʚʥʦʡ ʢʦʥʢʫʨʝʥʮʠʠ ʚ ʩʪʦʨʦʥʫ 

ʫʢʨʝʧʣʝʥʠʷ ʧʦʣʦʞʝʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʠʟʢʦʫʛʣʝʨʦʜʥʳʭ ʠʣʠ 

ʫʛʣʝʨʦʜʦʥʝʡʪʨʘʣʴʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ (ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʘ ʠ ʚʦʟʦʙʥʦʚʣʷʝʤʳʭ 

ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ) ʠ ʧʦʩʪʝʧʝʥʥʦʤʫ ʚʳʪʝʩʥʝʥʠʶ ʫʛʣʝʨʦʜʦʝʤʢʦʛʦ ʠʩʢʦʧʘʝʤʦʛʦ 

ʪʦʧʣʠʚʘ (ʫʛʣʷ, ʚ ʦʩʦʙʝʥʥʦʩʪʠ ʣʠʛʥʠʪʘ) ʠʟ ʵʥʝʨʛʦʙʘʣʘʥʩʘ. ʆʜʥʘʢʦ, ʝʩʣʠ 

ʪʨʘʜʠʮʠʦʥʥʳʝ ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʥʘʣʦʛʠ (ʘʢʮʠʟʳ ʥʘ ʪʦʧʣʠʚʦ, ʥʘʣʦʛʠ ʥʘ ʜʦʙʳʯʫ 

ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʠ ʜʨ.) ʠʤʝʶʪ ʤʥʦʛʦʣʝʪʥʶʶ ʠʩʪʦʨʠʶ, ʪʦ ʠʥʩʪʨʫʤʝʥʪʳ 

ʫʛʣʝʨʦʜʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʥʘʯʘʣʠ ʧʦʷʚʣʷʪʴʩʷ ʪʦʣʴʢʦ ʚ 1990-ʝ ʛʛ., ʘ ʘʢʪʠʚʥʦʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʧʦʣʫʯʠʣʠ ʣʠʰʴ ʚ ʧʦʩʣʝʜʥʝʝ ʜʝʩʷʪʠʣʝʪʠʝ. ɺ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ 

ʫʛʣʝʨʦʜʥʳʡ ʥʘʣʦʛ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ 16 ʝʚʨʦʧʝʡʩʢʠʭ ʩʪʨʘʥʘʭ (ʈʘʟʜʝʣ 2.2.2 - 

ʊʘʙʣʠʮʘ 2), ʘ ɽʉʊɺ ʦʭʚʘʪʳʚʘʝʪ 31 ʩʪʨʘʥʫ. 

ɺ ʝʚʨʦʧʝʡʩʢʠʭ ʩʪʨʘʥʘʭ ʮʝʥʘ ʥʘ ʫʛʣʝʨʦʜ ʢʘʢ ʥʘ ʦʙʱʝʝʚʨʦʧʝʡʩʢʦʤ ʫʨʦʚʥʝ, 

ʪʘʢ ʠ ʥʘ ʫʨʦʚʥʝ ʦʪʜʝʣʴʥʳʭ ʩʪʨʘʥ ʜʦʧʦʣʥʷʝʪʩʷ ʨʷʜʦʤ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ 

ʤʝʭʘʥʠʟʤʦʚ ï ʥʦʨʤʘʪʠʚʘʤʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ, ʵʢʦʣʦʛʠʯʝʩʢʠʤʠ ʠ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʩʪʘʥʜʘʨʪʘʤʠ, ʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ ʢʘʤʧʘʥʠʷʤʠ, ʘ ʪʘʢʞʝ 

ʥʘʙʦʨʦʤ ʩʧʝʮʠʘʣʴʥʳʭ ʤʝʨ ʧʦʜʜʝʨʞʢʠ ʚʦʟʦʙʥʦʚʣʷʝʤʦʡ ʵʥʝʨʛʝʪʠʢʠ. ʂ 

ʧʦʩʣʝʜʥʠʤ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʩʠʩʪʝʤʫ ʣʴʛʦʪʥʳʭ ʪʘʨʠʬʦʚ (çfeed-in tariffsè), 
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ʟʝʣʝʥʳʭ ʩʝʨʪʠʬʠʢʘʪʦʚ, ʪʝʥʜʝʨʦʚ ʥʘ ʫʩʪʘʥʦʚʢʫ ʤʦʱʥʦʩʪʝʡ ʛʝʥʝʨʘʮʠʠ ɺʀʕ ʠ ʜʨ. 

[EUR-Lex]. ɺ ʩʦʯʝʪʘʥʠʠ ʩ ʤʝʨʘʤʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʧʦʣʠʪʠʢʠ, ʘ ʪʘʢʞʝ ʤʝʨʘʤʠ 

ʩʪʠʤʫʣʠʨʦʚʘʥʠʷ ʅʀʆʂʈ ʦʥʠ ʩʣʫʞʘʪ ʮʝʣʷʤ ʧʦʚʳʰʝʥʠʷ ʜʠʥʘʤʠʯʝʩʢʦʡ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʧʦʣʠʪʠʢʠ ʝʚʨʦʧʝʡʩʢʠʭ ʩʪʨʘʥ [European Council 

2007; Stepanov, Albrecht 2019]. 

2.2.1. ɽʚʨʦʧʝʡʩʢʘʷ ʩʠʩʪʝʤʘ ʪʦʨʛʦʚʣʠ ʚʳʙʨʦʩʘʤʠ (ɽʉʊɺ) 

 ɿʘʧʫʩʢ ɽʉʊɺ ʚ 2005 ʛ. ʩʪʘʣ ʩʘʤʳʤ ʚʘʞʥʳʤ ʤʦʤʝʥʪʦʤ ʚ ʠʩʪʦʨʠʠ 

ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʧʦʣʠʪʠʢʠ ɽʉ. ɺ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ ʉʊɺ ɽʉ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ 

ʨʘʟʚʠʪʦʡ ʠ ʢʨʫʧʥʦʡ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʦʭʚʘʪʘ ʚʳʙʨʦʩʦʚ: ʙʦʣʝʝ 11 ʪʳʩʷʯ 

ʧʨʝʜʧʨʠʷʪʠʡ ʚ 31 ʩʪʨʘʥʝ
6
. ʉʠʩʪʝʤʘ ʦʭʚʘʪʳʚʘʝʪ ʩʝʢʪʦʨ ʪʝʧʣʦʵʣʝʢʪʨʦʛʝʥʝʨʘʮʠʠ, 

ʵʥʝʨʛʦʝʤʢʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ, ʚʢʣʶʯʘʷ ʥʝʬʪʝʧʝʨʝʨʘʙʦʪʢʫ, ʤʝʪʘʣʣʫʨʛʠʶ, 

ʮʝʤʝʥʪʥʫʶ ʠ ʭʠʤʠʯʝʩʢʫʶ ʦʪʨʘʩʣʠ, ʜʝʨʝʚʦʧʝʨʝʨʘʙʦʪʢʫ,  ʩʪʝʢʦʣʴʥʫʶ ʠ 

ʢʝʨʘʤʠʯʝʩʢʫʶ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʥʘ ʩʝʢʪʦʨ 

ʢʦʤʤʝʨʯʝʩʢʦʡ ʘʚʠʘʮʠʠ.  

ʉ ʤʦʤʝʥʪʘ ʟʘʧʫʩʢʘ ɽʉʊɺ ʧʨʦʰʣʘ ʥʝʩʢʦʣʴʢʦ ʩʪʘʜʠʡ ʨʘʟʚʠʪʠʷ. ɺʦ ʚʨʝʤʷ 

ʧʝʨʚʦʡ ʬʘʟʳ ʨʝʛʫʣʠʨʦʚʘʥʠʷ (2005-2007 ʛʛ.) ʨʘʟʨʝʰʝʥʠʷ ʥʘ ʚʳʙʨʦʩʳ 

ʨʘʩʧʨʝʜʝʣʷʣʠʩʴ ʥʘ ʥʘʮʠʦʥʘʣʴʥʦʤ ʫʨʦʚʥʝ ʩʪʨʘʥʘʤʠ-ʯʣʝʥʘʤʠ ɽʉʊɺ, ʢʦʪʦʨʳʝ 

ʪʘʢʞʝ ʦʪʚʝʯʘʣʠ ʟʘ ʧʨʦʮʝʜʫʨʳ ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʚʝʨʠʬʠʢʘʮʠʠ ʚʳʙʨʦʩʦʚ. ɺ ʨʘʤʢʘʭ 

ʧʝʨʚʦʡ ʬʘʟʳ ʨʘʟʨʝʰʝʥʠʷ ʥʘ ʚʳʙʨʦʩʳ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʨʘʩʧʨʝʜʝʣʷʣʠʩʴ 

ʙʝʩʧʣʘʪʥʦ ʥʘ ʦʩʥʦʚʝ ʫʩʨʝʜʥʝʥʥʳʭ ʠʩʪʦʨʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʦ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʦʙʲʝʤʘʭ ʚʳʙʨʦʩʦʚ ʧʨʝʜʧʨʠʷʪʠʡ, ʚʢʣʶʯʝʥʥʳʭ ʚ ʩʠʩʪʝʤʫ 

ʨʝʛʫʣʠʨʦʚʘʥʠʷ. ʅʝʩʤʦʪʨʷ ʥʘ ʬʦʨʤʘʣʴʥʳʡ ʧʦʨʦʛ ʚ 5%, ʦʛʨʘʥʠʯʠʚʘʶʱʠʡ ʜʦʣʶ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʨʘʟʨʝʰʝʥʠʡ ʥʘ ʦʩʥʦʚʝ ʘʫʢʮʠʦʥʘ, ʚʩʝʛʦ 0,2% ʦʪ ʦʙʱʝʛʦ ʦʙʲʝʤʘ 

ʨʘʟʨʝʰʝʥʠʡ ʨʘʩʧʨʝʜʝʣʷʣʦʩʴ ʥʘ ʘʫʢʮʠʦʥʥʦʡ ʦʩʥʦʚʝ [Schleich et al. 2009]. ʂ 

ʢʦʥʮʫ ʧʝʨʚʦʡ ʬʘʟʳ ʥʘ ʬʦʥʝ ʦʙʱʝʛʦ ʨʦʩʪʘ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʩʪʘʣʦ ʧʦʥʷʪʥʦ, ʯʪʦ ʥʘ ʨʳʥʢʝ ʧʨʠʩʫʪʩʪʚʫʝʪ 

ʧʝʨʝʠʟʙʳʪʦʢ ʨʘʟʨʝʰʝʥʠʡ ʥʘ ʚʳʙʨʦʩʳ, ʩʜʝʨʞʠʚʘʶʱʠʡ ʨʦʩʪ ʮʝʥ ʠ ʢʘʢ ʩʣʝʜʩʪʚʠʝ 

ʧʦʜʨʳʚʘʶʱʠʡ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ ʩʠʩʪʝʤʳ.  

                                                           
6
 27 ʩʪʨʘʥ ɽʉ, ɺʝʣʠʢʦʙʨʠʪʘʥʠʷ, ʘ ʪʘʢʞʝ ʀʩʣʘʥʜʠʷ, ʃʠʭʪʝʥʰʪʝʡʥ ʠ ʅʦʨʚʝʛʠʷ 
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ɺʦ ʚʨʝʤʷ ʚʪʦʨʦʡ ʬʘʟʳ ʜʝʡʩʪʚʠʷ ɽʉʊɺ (2008-2012 ʛʛ.) ʙʳʣ ʥʝʩʢʦʣʴʢʦ 

ʩʦʢʨʘʱʝʥ ʧʦʪʦʣʦʢ ʩʦʚʦʢʫʧʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʚʳʧʫʩʢʘʝʤʳʭ ʨʘʟʨʝʰʝʥʠʡ (ʥʘ 10,5% 

ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʦʙʲʝʤʦʤ ʨʘʟʨʝʰʝʥʠʡ, ʚʳʧʫʱʝʥʥʳʭ ʚʦ ʚʨʝʤʷ ʧʝʨʚʦʡ ʬʘʟʳ 

[Ellerman et al. 2008]).  ɹʳʣʘ ʪʘʢʞʝ ʫʚʝʣʠʯʝʥʘ ʜʦʣʷ ʨʘʟʨʝʰʝʥʠʡ, 

ʨʘʩʧʨʝʜʝʣʷʝʤʳʭ ʥʘ ʘʫʢʮʠʦʥʝ ï ʜʦ 10% (ʭʦʪʷ ʬʘʢʪʠʯʝʩʢʠʝ ʦʙʲʝʤʳ 

ʨʘʩʧʨʝʜʝʣʷʝʤʳʭ ʥʘ ʘʫʢʮʠʦʥʥʦʡ ʦʩʥʦʚʝ ʨʘʟʨʝʰʝʥʠʡ ʚʦ ʚʪʦʨʦʡ ʬʘʟʝ ʩʦʩʪʘʚʠʣʠ 

3,1% [Schleich et al. 2009]). ʆʜʥʘʢʦ ʩʠʪʫʘʮʠʷ ʥʘ ʨʳʥʢʝ ʫʩʫʛʫʙʠʣʘʩʴ 

ʥʝʧʨʝʜʚʠʜʝʥʥʳʤ ʧʘʜʝʥʠʝʤ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚ ʨʝʟʫʣʴʪʘʪʝ ʬʠʥʘʥʩʦʚʦ-

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʠ ʜʦʣʛʦʚʦʛʦ ʢʨʠʟʠʩʘ.  

ʉʦʛʣʘʩʥʦ ʦʬʠʮʠʘʣʴʥʦʡ ʧʦʟʠʮʠʠ ɽʚʨʦʧʝʡʩʢʦʡ ʢʦʤʠʩʩʠʠ, ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʥʝʢʦʨʨʝʢʪʥʦʡ ʦʮʝʥʢʠ ʩʧʨʦʩʘ ʧʨʦʠʟʦʰʝʣ ʧʝʨʝʚʳʧʫʩʢ ʨʘʟʨʝʰʝʥʠʡ ʥʘ ʚʳʙʨʦʩʳ ʠ, 

ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʧʘʜʝʥʠʝ ʮʝʥ ʥʘ ʥʠʭ [European Comission (a)]. ɺʘʞʥʦʡ ʧʨʠʯʠʥʦʡ 

ʦʰʠʙʢʠ ʩʪʘʣ ʬʠʥʘʥʩʦʚʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʢʨʠʟʠʩ 2008-2009 ʛʛ., ʧʨʠʚʝʜʰʠʡ ʢ 

ʥʝʧʨʝʜʚʠʜʝʥʥʦʤʫ ʩʦʢʨʘʱʝʥʠʶ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, 

ʧʘʜʝʥʠʶ ʦʙʲʝʤʦʚ ʚʳʙʨʦʩʦʚ [Koch et al. 2014]. ʎʝʥʘ ʨʘʟʨʝʰʝʥʠʡ ʥʘ ɽʉʊɺ ʫʧʘʣʘ 

ʩ 27 ʝʚʨʦ ʚ ʠʶʣʝ 2008 ʛ. ʜʦ 10 ʝʚʨʦ ʚ ʬʝʚʨʘʣʝ 2009 ʛ., ʘ ʢ ʢʦʥʮʫ ʚʪʦʨʦʡ-ʥʘʯʘʣʫ 

ʪʨʝʪʴʝʡ ʬʘʟʳ - ʥʠʞʝ ʦʪʤʝʪʢʠ ʚ 5 ʝʚʨʦ ʚ ʥʘʯʘʣʝ 2013 ʛ. (ʈʠʩʫʥʦʢ 1). ʊʘʢʦʡ 

ʫʨʦʚʝʥʴ ʮʝʥ ʧʝʨʝʩʪʘʣ ʙʳʪʴ ʟʥʘʯʠʤʳʤ ʩʪʠʤʫʣʦʤ ʜʣʷ ʢʦʤʧʘʥʠʡ ʢ ʩʦʢʨʘʱʝʥʠʶ 

ʚʳʙʨʦʩʦʚ ʠ ʧʦʩʪʘʚʠʣ ʧʦʜ ʩʦʤʥʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʠʩʪʝʤʳ ʩʦʢʨʘʱʝʥʠʷ 

ʚʳʙʨʦʩʦʚ.  
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ʈʠʩʫʥʦʢ 1 ï ɼʠʥʘʤʠʢʘ ʙʝʩʧʣʘʪʥʦ ʨʘʩʧʨʝʜʝʣʷʝʤʳʭ ʠ ʧʨʦʜʘʥʥʳʭ ʨʘʟʨʝʰʝʥʠʡ 

(ʤʣʥ ʪ ʉʆ2-ʵʢʚ.) ʠ ʩʨʝʜʥʝʡ ʛʦʜʦʚʦʡ ʮʝʥʳ ʥʘ ɽʉʊɺ, ʝʚʨʦ ʟʘ ʪ ʉʆ2-ʵʢʚ. 

ʀʩʪʦʯʥʠʢ: [European Environment Agency] , [Ember]  

ʊʨʝʪʠʡ ʵʪʘʧ ʨʘʟʚʠʪʠʷ ɽʉʊɺ (2013-2020 ʛʛ.) ʩʪʘʣ ʧʝʨʠʦʜʦʤ ʩʫʱʝʩʪʚʝʥʥʳʭ 

ʠʟʤʝʥʝʥʠʡ, ʧʨʠʟʚʘʥʥʳʭ ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤʳ, 

ʚ ʪʦʤ ʯʠʩʣʝ ʠʟʙʝʞʘʪʴ ʚʳʩʦʢʦʡ ʮʝʥʦʚʦʡ ʚʦʣʘʪʠʣʴʥʦʩʪʠ. ɺʦ-ʧʝʨʚʳʭ, ʙʳʣʦ 

ʚʚʝʜʝʥʦ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʝ ʦʛʨʘʥʠʯʝʥʠʝ ʦʙʲʝʤʘ ʚʳʙʨʦʩʦʚ ʜʣʷ ʚʩʝʭ ʩʪʨʘʥ ɽʉʊɺ 

(ʚʤʝʩʪʦ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʦʛʨʘʥʠʯʝʥʠʡ ʜʣʷ ʢʘʞʜʦʡ ʩʪʨʘʥʳ ʧʦ ʦʪʜʝʣʴʥʦʩʪʠ). ɺʦ-

ʚʪʦʨʳʭ, ʙʳʣ ʠʟʤʝʥʝʥ ʦʩʥʦʚʥʦʡ ʩʧʦʩʦʙ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʨʘʟʨʝʰʝʥʠʡ ʥʘ ʚʳʙʨʦʩʳ ï 

ʩʫʱʝʩʪʚʝʥʥʘʷ ʯʘʩʪʴ ʚʩʝʭ ʨʘʟʨʝʰʝʥʠʡ ʪʝʧʝʨʴ ʩʪʘʣʘ ʨʘʩʧʨʝʜʝʣʷʪʴʩʷ ʥʝ ʙʝʩʧʣʘʪʥʦ, 

ʘ ʥʘ ʦʩʥʦʚʝ ʘʫʢʮʠʦʥʦʚ, ʯʪʦ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʧʦʚʳʰʝʥʠʶ 

ʧʨʦʟʨʘʯʥʦʩʪʠ ʩʠʩʪʝʤʳ ʠ ʢʦʥʢʫʨʝʥʮʠʠ ʥʘ ʨʳʥʢʝ (ʈʠʩʫʥʦʢ 1). ʅʘʢʦʥʝʮ, ʙʳʣʦ 

ʚʚʝʜʝʥʦ ʝʞʝʛʦʜʥʦʝ ʩʦʢʨʘʱʝʥʠʝ ʩʦʚʦʢʫʧʥʦʛʦ ʧʦʪʦʣʢʘ ʨʘʩʧʨʝʜʝʣʷʝʤʳʭ 

ʨʘʟʨʝʰʝʥʠʡ ʩʨʝʜʥʠʤ ʪʝʤʧʦʚ ʚ 1,74% [European Commission (b)].  

ʉʧʫʩʪʷ ʢʘʢʦʝ-ʪʦ ʚʨʝʤʷ ʩʪʘʣʦ ʧʦʥʷʪʥʦ, ʯʪʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʥʝʢʦʪʦʨʳʝ 

ʫʣʫʯʰʝʥʠʷ, ʠʟʙʘʚʠʪʴʩʷ ʦʪ ʛʣʘʚʥʦʡ ʧʨʦʙʣʝʤʳ ʪʘʢ ʠ ʥʝ ʫʜʘʣʦʩʴ. ʇʨʝʧʷʪʩʪʚʠʝʤ 
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ʈʘʟʨʝʰʝʥʠʷ, ʧʨʦʜʘʥʥʳʝ ʥʘ ʘʫʢʮʠʦʥʝ ʠʣʠ ʚʪʦʨʠʯʥʦʤ ʨʳʥʢʝ 

ʉʨʝʜʥʷʷ ʛʦʜʦʚʘʷ ʮʝʥʘ ʨʘʟʨʝʰʝʥʠʡ 
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ʜʣʷ ʩʪʘʙʠʣʴʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ɽʉʊɺ ʦʩʪʘʣʩʷ ʧʝʨʝʠʟʙʳʪʦʢ ʨʘʟʨʝʰʝʥʠʡ ʥʘ 

ʚʳʙʨʦʩʳ, ʩʦʭʨʘʥʠʚʰʠʡʩʷ ʩʦ ʚʪʦʨʦʛʦ ʵʪʘʧʘ ʠ ʦʢʘʟʳʚʘʶʱʠʡ ʩʜʝʨʞʠʚʘʶʱʝʝ 

ʚʣʠʷʥʠʝ ʥʘ ʨʦʩʪ ʮʝʥʳ ʥʘ ʨʳʥʢʝ. ʇʦʩʣʝ ʟʘʪʷʞʥʳʭ ʦʙʩʫʞʜʝʥʠʡ ʨʝʛʫʣʷʪʦʨʦʤ ʙʳʣʦ 

ʧʨʠʥʷʪʦ ʨʝʰʝʥʠʝ, ʚʦ-ʧʝʨʚʳʭ, ʧʦʚʳʩʠʪʴ ʪʝʤʧʳ ʩʦʢʨʘʱʝʥʠʷ ʧʦʪʦʣʢʘ 

ʨʘʩʧʨʝʜʝʣʷʝʤʳʭ ʨʘʟʨʝʰʝʥʠʡ ʜʦ 2,2% ʚ ʛʦʜ, ʚʦ-ʚʪʦʨʳʭ, ʩ 2019 ʛ. ʜʦʧʦʣʥʠʪʴ 

ɽʉʊɺ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʦʚʳʤ ʤʝʭʘʥʠʟʤʦʤ ï Market Stability Reserve, 

ʨʘʙʦʪʘʶʱʠʤ ʧʦ ʧʨʠʥʮʠʧʫ çʧʨʝʜʦʭʨʘʥʠʪʝʣʴʥʦʛʦ ʢʣʘʧʘʥʘè [International 

Centreé 2018] (ʩʤ. ʨʘʟʜʝʣ 2.1.1).  

ʏʝʨʝʜʘ ʨʝʬʦʨʤ ʠ ʧʨʠʙʣʠʞʝʥʠʝ ʢ ʦʪʯʝʪʥʦʤʫ ʜʣʷ ʚʪʦʨʦʡ ʬʘʟʳ 2020 ʛ. 

ʧʨʠʚʝʣʠ ʢ ʟʥʘʯʠʪʝʣʴʥʦʤʫ ʨʦʩʪʫ ʨʳʥʦʯʥʦʡ ʮʝʥʳ ʥʘ ɽʉʊɺ. ʆʥʘ ʚʳʨʦʩʣʘ ʧʦʯʪʠ ʚ 

ʩʝʤʴ ʨʘʟ ï ʩ 4,38 ʝʚʨʦ ʟʘ ʪʦʥʥʫ ʚ ʤʘʝ 2017 ʛ. ʚ ʜʦ 29,8 ʝʚʨʦ ʟʘ ʪʦʥʥʫ ʚ ʠʶʣʝ 2019 

ʛ. ʈʘʙʦʪʘ ʤʝʭʘʥʠʟʤʘ ʠʟʲʷʪʠʷ ʠʟʣʠʰʢʦʚ ʨʘʟʨʝʰʝʥʠʡ ʥʘ ʨʳʥʢʝ, ʘ ʪʘʢʞʝ 

ʧʦʩʪʝʧʝʥʥʦʝ ʩʦʢʨʘʱʝʥʠʝ ʩʦʚʦʢʫʧʥʦʛʦ ʧʦʪʦʣʢʘ ʚʳʙʨʦʩʦʚ ʨʘʩʩʯʠʪʘʥʳ ʥʘ ʪʦ, 

ʯʪʦʙʳ ʚ ʜʘʣʴʥʝʡʰʝʤ ʦʢʘʟʳʚʘʪʴ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʧʨʝʜʩʢʘʟʫʝʤʦʩʪʴ 

ʫʨʦʚʥʷ ʮʝʥ. ʊʝʤ ʥʝ ʤʝʥʝʝ ʨʳʥʦʢ, ʧʦ-ʧʨʝʞʥʝʤʫ, ʥʝ ʟʘʩʪʨʘʭʦʚʘʥ ʦʪ ʧʦʩʣʝʜʩʪʚʠʡ 

ʥʝʧʨʝʜʚʠʜʝʥʥʦʡ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʚʦʣʘʪʠʣʴʥʦʩʪʠ. ʊʘʢ, ʢʨʠʟʠʩ, ʚʳʟʚʘʥʥʳʡ 

ʧʘʥʜʝʤʠʝʡ COVID-19, ʦʙʨʫʰʠʣ ʮʝʥʫ ʥʘ ɽʉʊɺ ʚ ʤʘʨʪʝ 2020 ʛ.: ʦʥʘ ʫʧʘʣʘ ʩ 24 

ʜʦ 16 ʝʚʨʦ ʟʘ ʪʦʥʥʫ ʚ ʩʝʨʝʜʠʥʝ ʤʝʩʷʮʘ.  ʆʜʥʘʢʦ ʫʞʝ ʚ ʘʧʨʝʣʝ ʥʘʯʘʣʦʩʴ ʙʳʩʪʨʦʝ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʜʦ ʧʨʝʞʥʠʭ ʟʥʘʯʝʥʠʡ [Ember]. 

ɺ ʮʝʣʷʭ ʩʦʢʨʘʱʝʥʠʷ ʨʠʩʢʦʚ ʥʝʛʘʪʠʚʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ ʩʥʠʞʝʥʠʷ 

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʝʚʨʦʧʝʡʩʢʠʭ ʢʦʤʧʘʥʠʡ ʩ ʥʘʯʘʣʘ ʪʨʝʪʴʝʛʦ ʵʪʘʧʘ ɽʉʊɺ 

ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʤʝʭʘʥʠʟʤ ʟʘʱʠʪʳ ʦʩʦʙʦ ʫʷʟʚʠʤʳʭ ʢʦʤʧʘʥʠʡ. ʅʦʚʰʝʩʪʚʦʤ 

ʪʨʝʪʴʝʛʦ ʵʪʘʧʘ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʩʪʘʣʦ ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʧʠʩʢʘ ʧʨʝʜʧʨʠʷʪʠʡ, 

ʚʢʣʶʯʝʥʥʳʭ ʚ ɽʉʊɺ, ʩʪʘʣʢʠʚʘʶʱʠʭʩʷ ʩ ʨʠʩʢʘʤʠ çʫʪʝʯʢʠ ʫʛʣʝʨʦʜʘè, ʪʦ ʝʩʪʴ 

ʧʝʨʝʥʦʩʘ ʤʦʱʥʦʩʪʝʡ ʚ ʩʪʨʘʥʳ ʩ ʦʪʩʫʪʩʪʚʫʶʱʝʤ ʠʣʠ ʙʦʣʝʝ ʩʣʘʙʳʤ 

ʢʣʠʤʘʪʠʯʝʩʢʠʤ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦʤ ʯʝʤ ɽʉ. ʇʨʝʜʧʨʠʷʪʠʤ̫, ʚʦʰʝʜʰʠʤ ʚ 

ʜʘʥʥʳʡ ʩʧʠʩʦʢ, ʧʨʝʜʧʠʩʳʚʘʝʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʙʦʣʴʰʘʷ ʜʦʣʷ ʙʝʩʧʣʘʪʥʳʭ 

ʨʘʟʨʝʰʝʥʠʡ, ʨʘʩʧʨʝʜʝʣʷʝʤʳʭ ʝʚʨʦʧʝʡʩʢʠʤ ʨʝʛʫʣʷʪʦʨʦʤ [European Commission 

(c)]. 
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 ɺ ʨʘʤʢʘʭ ʯʝʪʚʝʨʪʦʛʦ ʵʪʘʧʘ ʨʘʙʦʪʳ ɽʉʊɺ (2021-2030 ʛʛ.) ʧʣʘʥʠʨʫʝʪʩʷ 

ʜʘʣʴʥʝʡʰʝʝ ʩʦʢʨʘʱʝʥʠʝ ʝʞʝʛʦʜʥʦʛʦ ʧʦʪʦʣʢʘ ʚʳʙʨʦʩʦʚ ʪʝʤʧʦʤ ʚ 2,2%, ʘ ʪʘʢʞʝ 

ʫʩʠʣʝʥʠʝ ʤʝʭʘʥʠʟʤʘ Market Stability Reserve [European Commission (d)]. ʊʘʢʞʝ ʚ 

ʨʘʤʢʘʭ ʯʝʪʚʝʨʪʦʛʦ ʵʪʘʧʘ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ɽʉʊɺ ʝʩʪʴ ʚʝʨʦʷʪʥʦʩʪʴ, ʯʪʦ 

ʩʠʩʪʝʤʘ ʩʪʘʥʝʪ ʨʘʩʧʨʦʩʪʨʘʥʷʪʴʩʷ ʪʘʢʞʝ ʠ ʥʘ ʟʘʨʫʙʝʞʥʳʭ ʧʦʩʪʘʚʱʠʢʦʚ 

ʧʨʦʜʫʢʮʠʠ, ʧʦʪʨʝʙʣʷʝʤʦʡ ʚ ɽʉ. ʊʘʢʦʡ ʰʘʛ ʤʦʞʝʪ ʩʪʘʪʴ ʧʨʘʢʪʠʯʝʩʢʠʤ 

ʚʦʧʣʦʱʝʥʠʝʤ ʠʜʝʠ ʚʚʝʜʝʥʠʷ ʪʨʘʥʩʛʨʘʥʠʯʥʦʛʦ ʫʛʣʝʨʦʜʥʦʛʦ ʥʘʣʦʛʘ (çcarbon 

border adjustment mechanismè), ʢʦʪʦʨʘʷ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʘʢʪʠʚʥʦ ʦʙʩʫʞʜʘʝʪʩʷ 

ʚ ʝʚʨʦʧʝʡʩʢʦʤ ʩʦʦʙʱʝʩʪʚʝ.  

ʀʜʝʷ ʚʚʝʜʝʥʠʷ ʪʨʘʥʩʛʨʘʥʠʯʥʦʛʦ ʫʛʣʝʨʦʜʥʦʛʦ ʥʘʣʦʛʘ ʧʦʣʫʯʠʣʘ ʦʪʨʘʞʝʥʠʝ 

ʢʘʢ ʚ ɻʣʦʙʘʣʴʥʦʡ ʩʪʨʘʪʝʛʠʠ 2016 ʛ. [European Commission, 2016], ʪʘʢ ʠ ʚ 

ʧʨʠʦʨʠʪʝʪʥʳʭ ʥʘʧʨʘʚʣʝʥʠʷʭ ʨʘʙʦʪʳ ɽʚʨʦʧʝʡʩʢʦʡ ʢʦʤʠʩʩʠʠ ʥʦʚʦʛʦ ʩʦʩʪʘʚʘ ʥʘ 

2019-2024 ʛʛ. [Political Guidelinesé 2019]. ʆʩʥʦʚʦʧʦʣʘʛʘʶʱʝʡ ʠʥʠʮʠʘʪʠʚʦʡ ʚ 

ʜʘʥʥʦʡ ʦʙʣʘʩʪʠ ʷʚʣʷʝʪʩʷ çɽʚʨʦʧʝʡʩʢʠʡ ʟʝʣʝʥʳʡ ʢʫʨʩè (ñEuropean Green Dealò) 

(2019 ʛ.) [European Commission, 2019; European Commission (e)], ʢʦʪʦʨʳʡ 

ʚʢʣʶʯʘʝʪ, ʩʨʝʜʠ ʧʨʦʯʝʛʦ, ʧʫʥʢʪ ʦ ʚʚʝʜʝʥʠʠ ʧʦʛʨʘʥʠʯʥʳʭ ʪʦʨʛʦʚʳʭ ʙʘʨʴʝʨʦʚ ʚ 

ʦʪʜʝʣʴʥʳʭ ʦʪʨʘʩʣʷʭ. 

 ʅʘʠʙʦʣʝʝ ʪʝʭʥʠʯʝʩʢʠ ʧʨʦʩʪʳʤ ʩʧʦʩʦʙʦʤ ʚʚʝʜʝʥʠʷ ʪʨʘʥʩʛʨʘʥʠʯʥʦʛʦ 

ʫʛʣʝʨʦʜʥʦʛʦ ʥʘʣʦʛʘ ʤʦʛʣʦ ʙʳ ʩʪʘʪʴ ʚʚʝʜʝʥʠʝ ʫʛʣʝʨʦʜʥʦʡ ʪʘʤʦʞʝʥʥʦʡ ʧʦʰʣʠʥʳ 

ʥʘ ʠʤʧʦʨʪʠʨʫʝʤʫʶ ʧʨʦʜʫʢʮʠʶ. ʆʜʥʘʢʦ ʜʘʥʥʳʡ ʰʘʛ ʩʦʧʨʷʞʝʥ ʩ 

ʦʧʨʝʜʝʣʝʥʥʳʤʠ ʚʥʫʪʨʠ- ʠ ʚʥʝʰʥʝʧʦʣʠʪʠʯʝʩʢʠʤʠ ʨʠʩʢʘʤʠ [Carbon Market 

Watch 2020], ʚ ʪ. ʯ. ʢʨʠʪʠʢʦʡ ʧʨʦʪʝʢʮʠʦʥʠʩʪʩʢʦʛʦ ʭʘʨʘʢʪʝʨʘ 

ʚʥʝʰʥʝʵʢʦʥʦʤʠʯʝʩʢʦʡ ʧʦʣʠʪʠʢʠ ɽʉ [Financial Times, 2020]. ɺʦʟʤʦʞʥʳʤ 

ʨʝʰʝʥʠʝʤ ʤʦʞʝʪ ʩʪʘʪʴ ʧʨʝʜʲʷʚʣʝʥʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʟʘʨʫʙʝʞʥʳʤ ʧʦʩʪʘʚʱʠʢʘʤ 

ʧʨʦʜʫʢʮʠʠ ʥʘ ʝʚʨʦʧʝʡʩʢʠʡ ʨʳʥʦʢ ʦʩʫʱʝʩʪʚʣʷʪʴ ʧʦʢʫʧʢʫ ʨʘʟʨʝʰʝʥʠʡ ʥʘ 

ʚʳʙʨʦʩʳ ʥʘ ʝʚʨʦʧʝʡʩʢʦʤ ʨʳʥʢʝ.  
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2.2.2. ʋʛʣʝʨʦʜʥʳʝ ʠ ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʥʘʣʦʛʠ ʚ ɽʚʨʦʧʝ 

ʇʘʨʘʣʣʝʣʴʥʦ ʩ ɽʉʊɺ ʚ 16 ʩʪʨʘʥʘʭ ɽʚʨʦʧʳ ʜʝʡʩʪʚʫʶʪ ʫʛʣʝʨʦʜʥʳʝ ʥʘʣʦʛʠ. 

ʀʭ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʘʟʣʠʯʘʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ 

ʦʩʦʙʝʥʥʦʩʪʝʡ ʠ ʟʘʜʘʯ ʨʘʟʚʠʪʠʷ ʨʘʟʥʳʭ ʝʚʨʦʧʝʡʩʢʠʭ ʩʪʨʘʥ. ʅʘʠʚʳʩʰʠʡ ʫʨʦʚʝʥʴ 

ʩʪʘʚʢʠ ʫʛʣʝʨʦʜʥʦʛʦ ʥʘʣʦʛʘ ï ʚ ʐʚʝʮʠʠ (123.2 ʜʦʣʣ. ʟʘ ʪ ʉʆ2-ʵʢʚ.), ʐʚʝʡʮʘʨʠʠ 

(99.1) ʠ ʌʠʥʣʷʥʜʠʠ (68.6 ʜʦʣʣ. ʟʘ ʪ ʉʆ2-ʵʢʚ.) ʉʘʤʳʡ ʥʠʟʢʠʡ ï ʚ ʇʦʣʴʰʝ (0.07 

ʜʦʣʣ. ʟʘ ʪ ʉʆ2-ʵʢʚ.) ʠ ʕʩʪʦʥʠʠ (2.2 ʜʦʣʣ. ʟʘ ʪ ʉʆ2-ʵʢʚ.) (ʊʘʙʣʠʮʘ 2).   
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ʊʘʙʣʠʮʘ 2 ï ʋʛʣʝʨʦʜʥʳʝ ʥʘʣʦʛʠ ʚ ʝʚʨʦʧʝʡʩʢʠʭ ʩʪʨʘʥʘʭ, 2018 ʛ. 

ʉʪʨʘʥʘ ɻʦʜ ʚʚʝʜʝʥʠʷ 

ʆʙʲʝʤ 

ʨʝʛʫʣʠʨʫʝʤʳʭ 

ʚʳʙʨʦʩʦʚ, ʤʣʥ ʪ 

ʉʆ2-ʵʢʚ 

ʇʨʦʮʝʥʪ 

ʧʦʢʨʳʪʠʷ 

ʚʳʙʨʦʩʦʚ, 

%  

ʈʝʛʫʣʠʨʫʝʤʳʝ ʩʝʢʪʦʨʘ/ʚʠʜʳ 

ʵʥʝʨʛʠʠ ʠ ʚʳʙʨʦʩʦʚ* 

ʉʪʘʚʢʘ ʥʘʣʦʛʘ, ʜʦʣʣ. 

ʉʐɸ ʟʘ ʪ ʉʆ2-ʵʢʚ  

ʅʘʣʦʛʦʚʳʝ 

ʧʦʩʪʫʧʣʝʥʠʷ 

ʚ 2018 ʛ. (ʤʣʥ 

ʜʦʣʣ. ʉʐɸ) 

ɼʘʥʠʷ, ʫʛʣʝʨʦʜʥʳʡ 

ʥʘʣʦʛ 
1992 21.6 22 

ɺʳʙʨʦʩʳ ʉʆ2 ʦʪ ʚʩʝʭ ʚʠʜʦʚ 

ʠʩʢʦʧʘʝʤʦʛʦ ʪʦʧʣʠʚʘ ʚ ʦʩʥʦʚʥʦʤ ʚ 

ʩʝʢʪʦʨʘʭ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʪʨʘʥʩʧʦʨʪʘ 

26.18 (ʠʩʢʦʧʘʝʤʦʝ 

ʪʦʧʣʠʚʦ); 

22.18 (ʬʪʦʨʠʨʦʚʘʥʥʳʝ 

ʛʘʟʳ) 

543 

ʕʩʪʦʥʠʷ, ʫʛʣʝʨʦʜʥʳʡ 

ʥʘʣʦʛ 
2000 0.8 3 ɺʳʙʨʦʩʳ ʉʆ2 ʚ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ 

ʵʣʝʢʪʨʦʵʥʝʨʛʝʪʠʢʝ 
2.21 3 

ʌʠʥʣʷʥʜʠʷ, ʫʛʣʝʨʦʜʥʳʡ 

ʥʘʣʦʛ 
1990 25.1 36 

ɺʳʙʨʦʩʳ ʉʆ2 ʦʪ ʩʞʠʛʘʥʠʷ ʚʩʝʭ ʚʠʜʦʚ 

ʠʩʢʦʧʘʝʤʦʛʦ ʪʦʧʣʠʚʘ (ʢʨʦʤʝ ʪʦʨʬʘ) ʚ 

ʦʩʥʦʚʥʦʤ ʚ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, 

ʪʨʘʥʩʧʦʨʪʝ, ʩʪʨʦʠʪʝʣʴʩʪʚʝ 

68.52 (ʪʨʘʥʩʧʦʨʪʥʦʝ 

ʪʦʧʣʠʚʦ); 

58.58 (ʜʨ. ʠʩʢʦʧʘʝʤʦʝ 

ʪʦʧʣʠʚʦ) 

1 459 

ʌʨʘʥʮʠʷ, ʫʛʣʝʨʦʜʥʳʡ 

ʥʘʣʦʛ 
2014 175.6 35 

ɺʳʙʨʦʩʳ ʉʆ2 ʦʪ ʩʞʠʛʘʥʠʷ ʚʩʝʭ ʚʠʜʦʚ 

ʠʩʢʦʧʘʝʤʦʛʦ ʪʦʧʣʠʚʘ ʚ ʦʩʥʦʚʥʦʤ ʚ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʪʨʘʥʩʧʦʨʪʝ, 

ʩʪʨʦʠʪʝʣʴʩʪʚʝ 

49.29 9 263 

ʀʩʣʘʥʜʠʷ, ʫʛʣʝʨʦʜʥʳʡ 

ʥʘʣʦʛ 
2010 1.6 55 

ɺʳʙʨʦʩʳ ʉʆ2 ʩʞʠʛʘʥʠʷ ʞʠʜʢʠʭ ʠ 

ʛʘʟʦʦʙʨʘʟʥʳʭ ʚʠʜʦʚ ʪʦʧʣʠʚʘ ʚʦ ʚʩʝʭ 

ʩʝʢʪʦʨʘʭ 

34.43 (ʠʩʢʦʧʘʝʤʦʝ 

ʪʦʧʣʠʚʦ); 

10.16 (ʬʪʦʨʠʨʦʚʘʥʥʳʝ 

ʛʘʟʳ) 

44 

ʀʨʣʘʥʜʠʷ, ʫʛʣʝʨʦʜʥʳʡ 

ʥʘʣʦʛ 
2010 30.8 49 ɺʳʙʨʦʩʳ ʉʆ2 ʦʪ ʩʞʠʛʘʥʠʷ ʚʩʝʭ ʚʠʜʦʚ 

ʠʩʢʦʧʘʝʤʦʛʦ ʪʦʧʣʠʚʘ ʚʦ ʚʩʝʭ ʩʝʢʪʦʨʘʭ 

28.74 (ʪʨʘʥʩʧʦʨʪʥʦʝ 

ʪʦʧʣʠʚʦ); 

22.10 (ʜʨ. ʠʩʢʦʧʘʝʤʦʝ 

489 
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ʪʦʧʣʠʚʦ) 

ʃʘʪʚʠʷ, ʫʛʣʝʨʦʜʥʳʡ 

ʥʘʣʦʛ 
2004 2.1 15 

ɺʳʙʨʦʩʳ ʉʆ2 ʦʪ ʩʞʠʛʘʥʠʷ ʚʩʝʭ ʚʠʜʦʚ 

ʠʩʢʦʧʘʝʤʦʛʦ ʪʦʧʣʠʚʘ (ʢʨʦʤʝ ʪʦʨʬʘ) ʚ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ ʵʣʝʢʪʨʦʵʥʝʨʛʝʪʠʢʝ, 

ʥʝ ʧʦʢʨʳʚʘʝʤʳʭ ɽʉʊɺ 

9.95 9 

ʃʠʭʪʝʥʰʪʝʡʥ, 

ʫʛʣʝʨʦʜʥʳʡ ʥʘʣʦʛ 
2008 0.1 26 

ɺʳʙʨʦʩʳ ʉʆ2 ʦʪ ʩʞʠʛʘʥʠʷ ʚʩʝʭ ʚʠʜʦʚ 

ʠʩʢʦʧʘʝʤʦʛʦ ʪʦʧʣʠʚʘ ʚ ʦʩʥʦʚʥʦʤ ʚ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʵʣʝʢʪʨʦʵʥʝʨʛʝʪʠʢʝ, 

ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʠ ʪʨʘʥʩʧʦʨʪʝ 

99.11 4 

ʅʦʨʚʝʛʠʷ, ʫʛʣʝʨʦʜʥʳʡ 

ʥʘʣʦʛ 
1991 39.6 60 

ɺʳʙʨʦʩʳ ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ ʦʪ 

ʩʞʠʛʘʥʠʷ ʞʠʜʢʦʛʦ ʠ ʛʘʟʦʦʙʨʘʟʥʦʛʦ 

ʪʦʧʣʠʚʘ ʚʦ ʚʩʝʭ ʩʝʢʪʦʨʘʭ ʵʢʦʥʦʤʠʢʠ 

59.11 (ʧʦʚʳʰʝʥʥʘʷ ʩʪʘʚʢʘ); 

3.36 (ʧʦʥʠʞʝʥʥʘʷ ʩʪʘʚʢʘ) 
1 644 

ʇʦʣʴʰʘ, ʫʛʣʝʨʦʜʥʳʡ 

ʥʘʣʦʛ 
1990 15.5 4 

ɺʳʙʨʦʩʳ ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ ʦʪ 

ʩʞʠʛʘʥʠʷ ʚʩʝʭ ʚʠʜʦʚ ʠʩʢʦʧʘʝʤʦʛʦ 

ʪʦʧʣʠʚʘ ʚʦ ʚʩʝʭ ʩʝʢʪʦʨʘʭ ʵʢʦʥʦʤʠʢʠ 

0.07 1 

ʇʦʨʪʫʛʘʣʠʷ, 

ʫʛʣʝʨʦʜʥʳʡ ʥʘʣʦʛ 
2015 20.8 29 

ɺʳʙʨʦʩʳ ʉʆ2 ʦʪ ʩʞʠʛʘʥʠʷ ʚʩʝʭ ʚʠʜʦʚ 

ʠʩʢʦʧʘʝʤʦʛʦ ʪʦʧʣʠʚʘ ʚ ʦʩʥʦʚʥʦʤ ʚ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʠ 

ʪʨʘʥʩʧʦʨʪʝ 

26.10 155 

ʉʣʦʚʝʥʠʷ, ʫʛʣʝʨʦʜʥʳʡ 

ʥʘʣʦʛ 
1996 5.0 24 

ɺʳʙʨʦʩʳ ʉʆ2 ʦʪ ʩʞʠʛʘʥʠʷ ʚʩʝʭ ʚʠʜʦʚ 

ʠʩʢʦʧʘʝʤʦʛʦ ʪʦʧʣʠʚʘ ʚ ʦʩʥʦʚʥʦʤ ʚ 

ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʠ ʪʨʘʥʩʧʦʨʪʝ 

19.12 83 

ʀʩʧʘʥʠʷ, ʫʛʣʝʨʦʜʥʳʡ 

ʥʘʣʦʛ 
2014 9.0 3 

ɺʳʙʨʦʩʳ HFCs, PFCs, SF6 ʚʦ ʚʩʝʭ 

ʩʝʢʪʦʨʘʭ 
16.58 124 

ʐʚʝʮʠʷ, ʫʛʣʝʨʦʜʥʳʡ 

ʥʘʣʦʛ 
1991 26.1 40 

ɺʳʙʨʦʩʳ ʉʆ2 ʦʪ ʩʞʠʛʘʥʠʷ ʚʩʝʭ ʚʠʜʦʚ 

ʠʩʢʦʧʘʝʤʦʛʦ ʪʦʧʣʠʚʘ ʚ ʦʩʥʦʚʥʦʤ ʚ 

ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʠ ʪʨʘʥʩʧʦʨʪʝ 

123.18 2 572 
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*ʇʨʠʤʝʯʘʥʠʝ: ʩʪʦʣʙʝʮ çʨʝʛʫʣʠʨʫʝʤʳʝ ʩʝʢʪʦʨʘ/ʚʠʜʳ ʵʥʝʨʛʠʠ ʠ ʚʳʙʨʦʩʦʚè ʥʝ ʩʦʜʝʨʞʠʪ ʠʥʬʦʨʤʘʮʠʠ ʧʦ 

ʠʥʜʠʚʠʜʫʘʣʴʥʦʤʫ ʨʝʛʫʣʠʨʦʚʘʥʠʶ ʦʪʜʝʣʴʥʳʭ ʢʦʤʧʘʥʠʡ-ʵʤʠʪʝʥʪʦʚ ʠ ʠʩʢʣʶʯʝʥʠʷʤ ʠʟ ʦʙʱʠʭ ʧʨʘʚʠʣ, ʢʦʪʦʨʳʝ ʝʩʪʴ ʚʦ 

ʚʩʝʭ ʩʪʨʘʥʘʭ. 

ʀʩʪʦʯʥʠʢ: ʨʘʩʯʠʪʘʥʦ ʘʚʪʦʨʦʤ ʥʘ ʦʩʥʦʚʝ [World Bank (a)]. 

  

ʐʚʝʡʮʘʨʠʷ, 

ʫʛʣʝʨʦʜʥʳʡ ʥʘʣʦʛ 
2008 17.0 33 

ɺʳʙʨʦʩʳ ʉʆ2 ʦʪ ʩʞʠʛʘʥʠʷ ʚʩʝʭ ʚʠʜʦʚ 

ʠʩʢʦʧʘʝʤʦʛʦ ʪʦʧʣʠʚʘ ʚ ʦʩʥʦʚʥʦʤ ʚ 

ʩʝʢʪʦʨʘʭ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, 

ʵʣʝʢʪʨʦʵʥʝʨʛʝʪʠʢʝ, ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʠ 

ʪʨʘʥʩʧʦʨʪʝ 

99.11 1,178 

ɺʝʣʠʢʦʙʨʠʪʘʥʠʷ, ʧʦʣ 

ʮʝʥʳ ʥʘ ʫʛʣʝʨʦʜ 
2013 136.4 23 

ɺʳʙʨʦʩʳ ʉʆ2 ʦʪ ʩʞʠʛʘʥʠʷ ʚʩʝʭ ʚʠʜʦʚ 

ʠʩʢʦʧʘʝʤʦʛʦ ʪʦʧʣʠʚʘ ʚ 

ʵʣʝʢʪʨʦʵʥʝʨʛʝʪʠʢʝ 

23.63 1 091 
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 ʇʝʨʚʦʡ ʩʪʨʘʥʦʡ ʚ ʤʠʨʝ, ʢʦʪʦʨʘʷ ʚʚʝʣʘ ʫʛʣʝʨʦʜʥʳʡ ʥʘʣʦʛ ʝʱʝ ʚ 1990 ʛ., 

ʩʪʘʣʘ ʌʠʥʣʷʥʜʠʷ. ʊʦʛʜʘ ʝʛʦ ʩʪʘʚʢʘ ʩʦʩʪʘʚʠʣʘ ʚʩʝʛʦ 1,12 ʝʚʨʦ ʟʘ ʪʦʥʥʫ CO2-

ʵʢʚʠʚʘʣʝʥʪʘ [Bavbek 2016]. ʇʝʨʚʦʥʘʯʘʣʴʥʦ ʫʛʣʝʨʦʜʥʳʡ ʥʘʣʦʛ ʷʚʣʷʣʩʷ ʯʘʩʪʴʶ 

ʬʠʥʩʢʦʛʦ ʘʢʮʠʟʥʦʛʦ ʩʙʦʨʘ ʥʘ ʠʩʢʦʧʘʝʤʦʝ ʪʦʧʣʠʚʦ, ʠʩʧʦʣʴʟʫʝʤʦʝ ʜʣʷ ʮʝʣʝʡ 

ʦʪʦʧʣʝʥʠʷ ʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ. ʉ ʵʪʦʛʦ ʤʦʤʝʥʪʘ ʩʠʩʪʝʤʘ ʫʛʣʝʨʦʜʥʦʛʦ 

ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʷ ʚ ʌʠʥʣʷʥʜʠʠ ʧʨʝʪʝʨʧʝʣʘ ʟʥʘʯʠʪʝʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ. ʉʝʡʯʘʩ 

ʫʛʣʝʨʦʜʥʳʡ ʥʘʣʦʛ ʦʭʚʘʪʳʚʘʝʪ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝ ʩʝʢʪʦʨʘ ʵʢʦʥʦʤʠʢʠ, 

ʥʝʦʭʚʘʯʝʥʥʳʝ ɽʉʊɺ, ʘ ʥʘʣʦʛʦʚʘʷ ʙʘʟʘ ʥʘʣʦʛʘ ʚʢʣʶʯʘʝʪ ʜʚʝ ʩʦʩʪʘʚʣʷʶʱʠʝ ï 

ʫʛʣʝʨʦʜʥʫʶ (ʦʙʲʝʤ ʩʦʜʝʨʞʘʥʠʷ ʫʛʣʝʨʦʜʘ ʚ ʠʩʧʦʣʴʟʫʝʤʦʡ ʵʥʝʨʛʠʠ) ʠ 

ʵʥʝʨʛʝʪʠʯʝʩʢʫʶ (ʦʙʲʝʤ ʠʩʧʦʣʴʟʫʝʤʦʡ ʵʥʝʨʛʠʠ). ɼʦʣʷ ʫʛʣʝʨʦʜʥʦʡ 

ʢʦʤʧʦʥʝʥʪʳ ʥʘʣʦʛʦʚʦʡ ʙʘʟʳ ʧʨʠ ʵʪʦʤ ʩʦʩʪʘʚʣʷʝʪ 60%, ʘ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ï 

40% [Bavbek 2016]. 

ɺ ʌʠʥʣʷʥʜʠʠ ʜʝʡʩʪʚʫʝʪ ʨʷʜ ʠʟʲʷʪʠʡ ʠʟ ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʷ ʦʪʜʝʣʴʥʳʭ 

ʦʪʨʘʩʣʝʡ ʚ ʮʝʣʷʭ ʟʘʱʠʪʳ ʠʭ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ. ʏʘʩʪʠʯʥʦ ʦʩʚʦʙʦʞʜʝʥʳ 

ʦʪ ʫʧʣʘʪʳ ʥʘʣʦʛʘ ʧʨʝʜʧʨʠʷʪʠʷ, ʠʩʧʦʣʴʟʫʶʱʠʝ ʠʩʢʦʧʘʝʤʦʝ ʪʦʧʣʠʚʦ ʚ 

ʥʝʵʥʝʨʝʪʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʘʭ [World Bank, Ecofys 2016]. ʂʨʦʤʝ ʪʦʛʦ, ʦʪ ʫʧʣʘʪʳ 

ʫʛʣʝʨʦʜʥʦʛʦ ʥʘʣʦʛʘ ʯʘʩʪʠʯʥʦ ʦʩʚʦʙʦʞʜʝʥʘ ʣʝʩʥʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ, 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʦʨʠʝʥʪʠʨʦʚʘʥʥʘʷ ʥʘ ʵʢʩʧʦʨʪ ʠ ʨʘʟʚʠʚʘʶʱʘʷʩʷ ʚ ʫʩʣʦʚʠʷʭ 

ʦʙʦʩʪʨʝʥʠʷ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʢʦʥʢʫʨʝʥʮʠʠ [Bavbek 2016].  

ʆʪʜʝʣʴʥʦʛʦ ʚʥʠʤʘʥʠʷ ʪʘʢʞʝ ʟʘʩʣʫʞʠʚʘʝʪ ʫʛʣʝʨʦʜʥʳʡ ʥʘʣʦʛ ʚ 

ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ, ʛʜʝ ʩ 2013 ʛ. ʬʫʥʢʮʠʦʥʠʨʫʝʪ ʪʘʢ ʥʘʟʳʚʘʝʤʳʡ ʤʠʥʠʤʘʣʴʥʳʡ 

ʫʨʦʚʝʥʴ ʮʝʥʳ ʥʘ ʫʛʣʝʨʦʜ (çcarbon price floorè), ʢʦʪʦʨʳʡ ʚ ʜʦʧʦʣʥʝʥʠʝ ʢ 

ʨʘʩʧʨʦʩʪʨʘʥʷʶʱʝʡʩʷ ʥʘ ʧʨʝʜʧʨʠʷʪʠʷ ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ ɽʉʊɺ ʫʩʪʘʥʘʚʣʠʚʘʝʪ 

ʤʠʥʠʤʘʣʴʥʫʶ ʮʝʥʫ ʟʘ ʪʦʥʥʫ ʫʛʣʝʨʦʜʘ. ʋʯʠʪʳʚʘʷ ʮʝʥʦʚʫʶ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴ 

ʚ ɽʉʊɺ, ʜʘʥʥʳʡ ʤʝʭʘʥʠʟʤ ʫʞʝʩʪʦʯʘʝʪ ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ 

ʚʳʙʨʦʩʦʚ ʚ ʮʝʣʷʭ ʫʩʠʣʝʥʠʷ ʩʪʠʤʫʣʦʚ ʧʝʨʝʭʦʜʘ ʢ ʦʪʥʦʩʠʪʝʣʴʥʦ ʤʝʥʝʝ 

ʫʛʣʝʨʦʜʦʝʤʢʠʤ ʪʝʭʥʦʣʦʛʠʷʤ ʵʣʝʢʪʨʦʛʝʥʝʨʘʮʠʠ. ʆʥ ʦʭʚʘʪʳʚʘʝʪ 

ʵʣʝʢʪʨʦʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʩʝʢʪʦʨ ʠ ʬʠʢʩʠʨʫʝʪ ʛʘʨʘʥʪʠʨʦʚʘʥʥʳʡ ʦʙʲʝʤ 

ʫʜʝʣʴʥʳʭ ʠʟʜʝʨʞʝʢ, ʢʦʪʦʨʳʡ ʧʨʦʠʟʚʦʜʠʪʝʣʠ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʦʙʷʟʘʥʳ ʥʝʩʪʠ, 

ʜʘʞʝ ʝʩʣʠ ʮʝʥʘ ʥʘ ʝʚʨʦʧʝʡʩʢʦʤ ʨʳʥʢʝ ʦʢʘʞʝʪʩʷ ʥʠʞʝ ʵʪʦʛʦ ʫʨʦʚʥʷ. ʉ 
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ʤʦʤʝʥʪʘ ʚʚʝʜʝʥʠʷ ʤʠʥʠʤʘʣʴʥʳʡ ʫʨʦʚʝʥʴ ʮʝʥʳ ʥʘ ʫʛʣʝʨʦʜ ʫʞʝ ʥʝʩʢʦʣʴʢʦ ʨʘʟ 

ʧʦʚʳʰʘʣʩʷ ʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʦʩʪʘʚʣʷʝʪ 18 ʬʫʥʪʦʚ ʩʪʝʨʣʠʥʛʦʚ [Hirst 2018; 

VividEconomics 2019]. ʇʦʩʣʝ 2021 ʛ. ʨʫʢʦʚʦʜʩʪʚʦʤ ʩʪʨʘʥʳ ʟʘʧʣʘʥʠʨʦʚʘʥʦ 

ʨʘʩʰʠʨʝʥʠʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʠʥʠʤʘʣʴʥʦʛʦ ʫʨʦʚʥʷ ʫʛʣʝʨʦʜʥʦʡ ʮʝʥʳ ʠ ʥʘ 

ʜʨʫʛʠʝ ʩʝʢʪʦʨʘ [World Bank 2017]. ʏʘʩʪʴ ʩʨʝʜʩʪʚ ʦʪ ʢʣʠʤʘʪʠʯʝʩʢʦʛʦ 

ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʚ ʩʪʨʘʥʝ ʥʘʧʨʘʚʣʷʝʪʩʷ ʚ ʫʛʣʝʨʦʜʥʳʡ ʬʦʥʜ ï ʥʝʟʘʚʠʩʠʤʫʶ 

ʢʦʤʤʝʨʯʝʩʢʫʶ ʦʨʛʘʥʠʟʘʮʠʶ, ʦʩʥʦʚʥʦʡ ʮʝʣʴʶ ʜʝʷʪʝʣʴʥʦʩʪʠ ʢʦʪʦʨʦʡ ʷʚʣʷʝʪʩʷ 

ʩʪʠʤʫʣʠʨʦʚʘʥʠʝ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʨʘʟʨʘʙʦʪʢʘ ʠ ʚʥʝʜʨʝʥʠʝ 

ʪʝʭʥʦʣʦʛʠʡ, ʘʢʪʠʚʠʟʠʨʫʶʱʠʭ ʧʝʨʝʭʦʜ ʢ ʥʠʟʢʦʫʛʣʝʨʦʜʥʦʤʫ ʨʘʟʚʠʪʠʶ 

[ʅʘʮʠʦʥʘʣʴʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷé 2017]. 

ʉ 2014 ʛ. ʫʛʣʝʨʦʜʥʳʡ ʥʘʣʦʛ ʫʩʪʘʥʦʚʣʝʥ ʚʦ ʌʨʘʥʮʠʠ. ʋʛʣʝʨʦʜʥʳʡ ʥʘʣʦʛ 

ʚʦ ʌʨʘʥʮʠʠ ʠʥʪʝʛʨʠʨʦʚʘʥ ʚ ʩʠʩʪʝʤʫ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʥʘʣʦʛʦʚ, ʢʦʪʦʨʳʤʠ 

ʦʙʣʘʛʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʝʧʬʪʝʧʨʦʜʫʢʪʦʚ, ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʘ ʠ ʫʛʣʷ. 

ʇʦʪʨʝʙʣʝʥʠʝ ʵʣʝʢʪʨʠʯʝʩʪʚʘ, ʛʝʥʝʨʠʨʫʝʤʦʝ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʟʘ ʩʯʝʪ ʘʪʦʤʥʦʡ 

ʵʥʝʨʛʝʪʠʢʠ, ʫʛʣʝʨʦʜʥʳʤ ʥʘʣʦʛʦʤ ʥʝ ʦʙʣʘʛʘʝʪʩʷ. ʇʝʨʚʦʥʘʯʘʣʴʥʦ ʩʪʘʚʢʘ ʥʘʣʦʛʘ 

ʩʦʩʪʘʚʣʷʣʘ 7 ʝʚʨʦ ʟʘ ʪ ʉʆ2, ʘ ʢ 2016 ʛ. ʩʦʩʪʘʚʠʣʘ ʫʞʝ 22 ʝʚʨʦ ʟʘ ʪ ʉʆ2. ʉ 2018 

ʛ. ʧʨʝʜʧʦʣʘʛʘʣʩʷ ʝʞʝʛʦʜʥʳʡ ʨʦʩʪ ʩʪʘʚʢʠ ʥʘ 10.4 ʝʚʨʦ ʟʘ ʪ ʉʆ2 ʚ ʛʦʜ, ʥʦ ʚ 

ʩʚʷʟʠ ʩ ʧʨʦʪʝʩʪʥʳʤ ʜʚʠʞʝʥʠʝʤ çʞʝʣʪʳʭ ʞʠʣʝʪʦʚè ʙʳʣʦ ʨʝʰʝʥʦ ʟʘʤʦʨʦʟʠʪʴ 

ʩʪʘʚʢʫ ʥʘ ʫʨʦʚʥʝ 44,6 ʝʚʨʦ ʟʘ ʪ ʚʧʣʦʪʴ ʜʦ 2022 ʛ. [Hanafi  et al. 2019]. 

ʌʨʘʥʮʫʟʩʢʠʡ ʧʨʠʤʝʨ ʫʛʣʝʨʦʜʥʦʛʦ ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʷ ʠʥʪʝʨʝʩʝʥ ʬʘʢʪʦʤ ʪʦʛʦ, 

ʯʪʦ 100% ʥʘʣʦʛʦʚʳʭ ʧʦʩʪʫʧʣʝʥʠʡ ʥʘʧʨʘʚʣʷʝʪʩʷ ʥʘ ʬʠʥʘʥʩʠʨʦʚʘʥʠʝ 

çʟʝʣʝʥʳʭè ʠʥʠʮʠʘʪʠʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʨʦʝʢʪʦʚ ʧʦʚʳʰʝʥʠʷ 

ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʟʜʘʥʠʡ ʠ ʨʘʟʚʠʪʠʷ ɺʀʕ [Carl, Fedor 2016]. 

 ʍʦʪʷ ʚʚʝʜʝʥʠʝ ʮʝʥʳ ʥʘ ʫʛʣʝʨʦʜ ʚʩʝ ʰʠʨʝ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʚ 

ʝʚʨʦʧʝʡʩʢʠʭ ʩʪʨʘʥʘʭ, ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʚʳʙʨʦʩʦʚ ʧʦʩʨʝʜʩʪʚʦʤ 

ʫʛʣʝʨʦʜʥʦʛʦ ʥʘʣʦʛʘ ʠʣʠ ʉʊɺ ʧʦʢʘ ʝʱʝ ʦʭʚʘʪʳʚʘʝʪ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʢʨʦʤʥʳʡ 

ʦʙʲʝʤ ʚʳʙʨʦʩʦʚ (ʊʘʙʣʠʮʘ 2). ʅʘʠʙʦʣʴʰʠʡ ʧʨʦʮʝʥʪ ʧʦʢʨʳʪʠʷ ʚʳʙʨʦʩʦʚ ʚ 

ʅʦʨʚʝʛʠʠ ï 60%, ʢʦʪʦʨʘʷ ʠʩʧʦʣʴʟʫʝʪ ʫʛʣʝʨʦʜʥʳʡ ʥʘʣʦʛ ʩ 1991 ʛ. ɺ ʩʨʝʜʥʝʤ ʚ 

ʝʚʨʦʧʝʡʩʢʠʭ ʩʪʨʘʥʘʭ, ʠʩʧʦʣʴʟʫʶʱʠʭ ʫʛʣʝʨʦʜʥʳʡ ʥʘʣʦʛ, ʦʥ ʦʭʚʘʪʳʚʘʝʪ ʥʝ 

ʙʦʣʴʰʝ 25% ʚʳʙʨʦʩʦʚ. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ ɽʉʊɺ ʧʦʢʨʳʚʘʝʪ ʣʠʰʴ 45% ʚʳʙʨʦʩʦʚ 
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ʩʪʨʘʥ, ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʩʠʩʪʝʤʝ ʨʝʛʫʣʠʨʦʚʘʥʠʷ. ʇʨʠʯʝʤ ʠʥʦʛʜʘ ʧʨʷʤʳʝ 

ʠʥʩʪʨʫʤʝʥʪʳ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʚʳʙʨʦʩʦʚ ʤʦʛʫʪ çʥʘʢʣʘʜʳʚʘʪʴʩʷè ʜʨʫʛ ʥʘ ʜʨʫʛʘ, 

ʪʦ ʝʩʪʴ ʧʦʢʨʳʚʘʪʴ ʦʜʥʠ ʠ ʪʝ ʞʝ ʠʩʪʦʯʥʠʢʠ ʚʳʙʨʦʩʦʚ [Coria, Jaraite 2015].  

 ɺ ʵʪʦʡ ʩʚʷʟʠ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʝʪ ʘʥʘʣʠʟ ʠʩʪʦʨʠʯʝʩʢʠ ʙʦʣʝʝ ʨʘʟʚʠʪʦʡ 

ʩʠʩʪʝʤʳ ʢʦʩʚʝʥʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʚʳʙʨʦʩʦʚ ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ ʧʦʩʨʝʜʩʪʚʦʤ 

ʥʘʣʦʛʦʚ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʩʢʦʧʘʝʤʦʛʦ ʪʦʧʣʠʚʘ. ʌʠʩʢʘʣʴʥʦʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ 

ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʩʝʢʪʦʨʘ ʚ ʩʪʨʘʥʘʭ ɽʚʨʦʧʳ ʨʘʟʣʠʯʘʝʪʩʷ ʠ ʧʦ ʢʦʣʠʯʝʩʪʚʫ, ʠ ʧʦ 

ʪʠʧʘʤ ʥʘʣʦʛʦʚ. ʇʝʨʝʯʝʥʴ ʥʘʣʦʛʦʚ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʩʢʦʧʘʝʤʦʛʦ ʪʦʧʣʠʚʘ, 

ʨʦʣʴ ʢʦʪʦʨʳʭ ʘʥʘʣʠʟʠʨʫʝʪʩʷ ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ, ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʇʨʠʣʦʞʝʥʠʠ 3. 

 ʅʘʠʙʦʣʝʝ ʟʘʤʝʪʥʫʶ ʨʦʣʴ ʠʛʨʘʝʪ ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʝ ʧʝʨʝʨʘʙʦʪʘʥʥʦʡ 

ʧʨʦʜʫʢʮʠʠ ʥʝʬʪʝʛʘʟʦʚʦʛʦ ʩʝʢʪʦʨʘ, ʚ ʦʩʦʙʝʥʥʦʩʪʠ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ. ɹʦʣʴʰʘʷ 

ʯʘʩʪʴ ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʷ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʪʨʘʥʩʧʦʨʪʥʳʡ ʩʝʢʪʦʨ: ʩʙʦʨʳ ʠ ʘʢʮʠʟʳ 

ʥʘ ʤʦʪʦʨʥʦʝ ʪʦʧʣʠʚʦ ʩʦʩʪʘʚʣʷʶʪ ʦʩʥʦʚʫ ʥʘʣʦʛʦʚʳʭ ʧʦʩʪʫʧʣʝʥʠʡ ʦʪ 

ʢʦʩʚʝʥʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʚʳʙʨʦʩʦʚ ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ. ʂ ʠʭ ʯʠʩʣʫ ʦʪʥʦʩʷʪʩʷ 

ʥʘʣʦʛʠ ʥʘ ʧʦʪʨʝʙʣʝʥʠʝ ʜʠʟʝʣʴʥʦʛʦ ʪʦʧʣʠʚʘ, ʵʪʠʣʠʨʦʚʘʥʥʦʛʦ ʠ 

ʥʝʵʪʠʣʠʨʦʚʘʥʥʦʛʦ ʙʝʥʟʠʥʘ, ʘ ʪʘʢʞʝ ʜʨʫʛʠʭ ʵʥʝʨʛʦʥʦʩʠʪʝʣʝʡ (ʩʞʠʞʝʥʥʳʝ 

ʫʛʣʝʚʦʜʦʨʦʜʥʳʝ ʛʘʟʳ, ʧʨʠʨʦʜʥʳʡ ʛʘʟ, ʢʝʨʦʩʠʥ ʠ ʤʘʟʫʪ), ʠʩʧʦʣʴʟʫʶʱʠʭʩʷ ʚ 

ʪʨʘʥʩʧʦʨʪʥʦʤ ʩʝʢʪʦʨʝ (ʇʨʠʣʦʞʝʥʠʝ 3).  

 ʆ ʟʥʘʯʠʪʝʣʴʥʦʡ ʬʠʩʢʘʣʴʥʦʡ ʬʫʥʢʮʠʠ ʘʢʮʠʟʦʚ ʥʘ ʤʦʪʦʨʥʦʝ ʪʦʧʣʠʚʦ 

ʤʦʞʥʦ ʪʘʢʞʝ ʩʫʜʠʪʴ, ʠʩʭʦʜʷ ʠʟ ʚʳʩʦʢʦʡ ʜʦʣʠ ʥʘʣʦʛʦʚ ʚ ʮʝʥʝ ʦʪʜʝʣʴʥʳʭ 

ʚʠʜʦʚ ʧʨʦʜʫʢʮʠʠ. ɼʦʣʷ ʘʢʮʠʟʦʚ ʥʘ ʙʝʥʟʠʥ ʠ ʜʠʟʝʣʴ ʚ ʩʪʦʠʤʦʩʪʠ ʢʦʥʝʯʥʦʡ 

ʧʨʦʜʫʢʮʠʠ ʢʘʢ ʧʨʘʚʠʣʦ ʧʨʝʚʳʰʘʝʪ 30%, ʘ ʜʣʷ ʥʝʢʦʪʦʨʳʭ ʝʚʨʦʧʝʡʩʢʠʭ ʩʪʨʘʥ 

ï 50% (ʈʠʩʫʥʦʢ 2).  
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ʈʠʩʫʥʦʢ 2 ï ɼʦʣʷ ʥʘʣʦʛʦʚʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʚ ʮʝʥʘʭ ʢʦʥʝʯʥʦʛʦ ʧʦʪʨʝʙʣʝʥʠʷ 

ʘʚʪʦʤʦʙʠʣʴʥʦʛʦ ʜʠʟʝʣʴʥʦʛʦ ʪʦʧʣʠʚʘ, ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʚ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ 

ʩʪʨʘʥ ʥʝʢʦʪʦʨʳʭ ʝʚʨʦʧʝʡʩʢʠʭ ʩʪʨʘʥ, 2017 ʛ., %  

ʀʩʪʦʯʥʠʢ: OECD (2018b). Energy Prices and Taxes Statistics 

 ɺʘʞʥʫʶ ʬʠʩʢʘʣʴʥʫʶ ʬʫʥʢʮʠʶ ʚʳʧʦʣʥʷʶʪ ʥʘʣʦʛʠ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ, ʘ ʪʘʢʞʝ ʠ ʨʷʜ ʥʘʣʦʛʦʚ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʩʢʦʧʘʝʤʦʛʦ 

ʪʦʧʣʠʚʘ ʚ ʩʪʘʮʠʦʥʘʨʥʳʭ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʦʮʝʩʩʘʭ, ʚ ʪʦʤ ʯʠʩʣʝ ʥʘʣʦʛʠ ʥʘ 

ʧʦʪʨʝʙʣʝʥʠʝ ʪʷʞʝʣʳʭ ʠ ʣʝʛʢʠʭ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ, ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʘ ʠ ʫʛʣʷ 

[Eurostat]. 

 ʅʝʩʤʦʪʨʷ ʥʘ ʩʣʦʞʥʦʩʪʴ ʪʦʯʥʦʛʦ ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʦʙʲʝʤʦʚ ʚʳʙʨʦʩʦʚ, 

ʢʦʪʦʨʳʝ ʦʭʚʘʪʳʚʘʶʪ ʢʦʩʚʝʥʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʧʨʷʤʳʤʠ, ʦ 

ʟʥʘʯʠʪʝʣʴʥʦʡ ʨʦʣʠ ʧʝʨʚʳʭ ʚ ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʠ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʦʪʨʘʩʣʠ 
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ʤʦʞʥʦ ʩʫʜʠʪʴ ʭʦʪʷ ʙʳ ʠʩʭʦʜʷ ʠʟ ʦʙʲʝʤʦʚ ʥʘʣʦʛʦʚʳʭ ʧʦʩʪʫʧʣʝʥʠʡ. ʆʙʲʝʤ 

ʥʘʣʦʛʦʚʳʭ ʧʦʩʪʫʧʣʝʥʠʡ ʦʪ ʢʦʩʚʝʥʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ
7
 ʧʨʝʚʳʰʘʝʪ ʦʙʲʝʤ 

ʧʦʩʪʫʧʣʝʥʠʡ ʦʪ ʧʨʷʤʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ (ʧʦʩʪʫʧʣʝʥʠʡ ʦʪ ʫʛʣʝʨʦʜʥʦʛʦ ʥʘʣʦʛʘ ʠ 

ʦʪ ʘʫʢʮʠʦʥʦʚ ʉʊɺ) ʜʘʞʝ ʚ ʩʪʨʘʥʘʭ ʩ ʜʣʠʪʝʣʴʥʦʡ ʠʩʪʦʨʠʝʡ ʨʘʟʚʠʪʠʷ 

ʧʦʩʣʝʜʥʠʭ. ɺ ʐʚʝʮʠʠ ʦʙʲʝʤ ʧʦʩʪʫʧʣʝʥʠʡ ʦʪ ʢʦʩʚʝʥʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ 

ʧʨʝʚʳʰʘʝʪ ʦʙʲʝʤ ʧʦʩʪʫʧʣʝʥʠʡ ʦʪ ʧʨʷʤʳʭ ʥʘ 20%, ʚ ʅʦʨʚʝʛʠʠ ï ʚ 1,4 ʨʘʟʘ, ʚ 

ɼʘʥʠʠ ï ʙʦʣʝʝ ʯʝʤ ʚ ʩʝʤʴ ʨʘʟ. ɼʣʷ ʙʦʣʴʰʠʥʩʪʚʘ ʝʚʨʦʧʝʡʩʢʠʭ ʩʪʨʘʥ ʦʙʲʝʤʳ 

ʥʘʣʦʛʦʚʳʭ ʧʦʩʪʫʧʣʝʥʠʡ ʩ ʢʦʩʚʝʥʥʳʭ ʠ ʧʨʷʤʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʦʪʣʠʯʘʶʪʩʷ ʥʘ 

ʥʝʩʢʦʣʴʢʦ ʧʦʨʷʜʢʦʚ [Eurostat (b)]. ʉʘʤ ʧʦ ʩʝʙʝ ʜʘʥʥʳʡ ʬʘʢʪ ʥʝ ʜʘʝʪ 

ʦʩʥʦʚʘʥʠʡ ʛʦʚʦʨʠʪʴ ʦ ʚʳʩʦʢʦʡ ʨʦʣʠ ʧʨʦʯʠʭ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʥʘʣʦʛʦʚ ʚ 

ʨʝʛʫʣʠʨʦʚʘʥʠʠ ʚʳʙʨʦʩʦʚ ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ, ʥʦ ʛʦʚʦʨʠʪ ʦʙ ʠʭ ʬʠʩʢʘʣʴʥʦʡ 

ʟʥʘʯʠʤʦʩʪʠ ʠ ʙʦʣʴʰʦʤ ʦʭʚʘʪʝ ʚʳʙʨʦʩʦʚ. ʉʦʧʦʩʪʘʚʣʝʥʠʝ ʚʢʣʘʜʦʚ ʧʨʷʤʳʭ ʠ 

ʢʦʩʚʝʥʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʚ ʩʦʢʨʘʱʝʥʠʝ ʚʳʙʨʦʩʦʚ ï ʟʘʜʘʯʘ 

ʩʣʝʜʫʶʱʝʡ ʛʣʘʚʳ ʜʘʥʥʦʡ ʨʘʙʦʪʳ. 

   

 

 

  

                                                           
7 

 ɺ ʜʘʥʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʚ ʩʦʚʦʢʫʧʥʳʡ ʦʙʲʝʤ ʥʘʣʦʛʦʚʳʭ ʧʦʩʪʫʧʣʝʥʠʡ ʦʪ ʢʦʩʚʝʥʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ 

ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʥʝ ʚʢʣʶʯʘʶʪʩʷ ʧʦʩʪʫʧʣʝʥʠʷ ʩ ʥʘʣʦʛʦʚ ʥʘ ʵʣʝʢʪʨʦʵʥʝʨʛʠʶ, ʪ.ʢ. ʥʘʣʦʛʦʚʘʷ ʩʪʘʪʠʩʪʠʢʘ ʥʝ 

ʨʘʩʢʨʳʚʘʝʪ ʠʩʪʦʯʥʠʢ ʵʥʝʨʛʠʠ, ʠʩʧʦʣʴʟʫʶʱʠʡʩʷ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʵʣʝʢʪʨʠʯʝʩʪʚʘ (ʠʩʢʦʧʘʝʤʦʝ ʪʦʧʣʠʚʦ, ɺʀʕ, 

ʘʪʦʤʥʘʷ ʵʥʝʨʛʠʷ). 
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 ɺʳʚʦʜʳ ʠʟ ʚʪʦʨʦʡ ʛʣʘʚʳ 2.3.

ʅʝʩʤʦʪʨʷ ʥʘ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʧʦʣʠʪʠʢʝ ʧʨʷʤʳʭ 

ʠʥʩʪʨʫʤʝʥʪʦʚ ʫʛʣʝʨʦʜʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ, ʠʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚ ʤʠʨʝ 

ʩʜʝʨʞʠʚʘʝʪʩʷ ʨʷʜʦʤ ʬʘʢʪʦʨʦʚ. ʉʨʝʜʠ ʥʠʭ, ʚʦ-ʧʝʨʚʳʭ, ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴ 

ʪʝʤʧʦʚ ʨʦʩʪʘ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ. ɹʝʟ 

ʦʜʥʦʟʥʘʯʥʦʛʦ ʧʦʥʠʤʘʥʠʷ ʪʦʛʦ, ʥʘʩʢʦʣʴʢʦ ʟʘʪʨʘʪʥʳʤ ʙʫʜʝʪ ʩʦʢʨʘʱʝʥʠʝ 

ʚʳʙʨʦʩʦʚ ʜʣʷ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʘʛʝʥʪʦʚ, ʥʝʣʴʟʷ ʚʳʯʠʩʣʠʪʴ ʦʧʪʠʤʘʣʴʥʳʝ 

ʧʘʨʘʤʝʪʨʳ ʮʝʥʳ ʥʘ ʫʛʣʝʨʦʜ. ɺʦ-ʚʪʦʨʳʭ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʵʢʦʥʦʤʠʯʝʩʢʠʭ 

ʠʥʩʪʨʫʤʝʥʪʦʚ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʟʘʚʠʩʠʪ ʦʪ ʢʘʯʝʩʪʚʘ ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʦʡ ʩʨʝʜʳ, 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʨʳʥʦʯʥʳʭ ʩʠʣ ʚ ʵʢʦʥʦʤʠʢʝ, ʯʪʦ ʚ ʢʦʥʝʯʥʦʤ ʩʯʝʪʝ ʩʢʘʟʳʚʘʝʪʩʷ 

ʥʘ ʫʨʦʚʥʝ ʠʟʜʝʨʞʝʢ ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤʳ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʚʳʙʨʦʩʦʚ. 

ɺ-ʪʨʝʪʴʠʭ, ʥʝʤʘʣʦʚʘʞʥʳʤ ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʘʨʭʠʪʝʢʪʫʨʳ ʩʠʩʪʝʤʳ 

ʫʛʣʝʨʦʜʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʦʢʘʟʳʚʘʝʪʩʷ ʫʯʝʪ ʨʠʩʢʦʚ ʦʩʣʘʙʣʝʥʠʷ 

ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʘʛʝʥʪʦʚ, 

ʧʦʧʘʜʘʶʱʠʭ ʧʦʜ ʨʝʛʫʣʠʨʦʚʘʥʠʝ, ʘ ʪʘʢʞʝ ʨʠʩʢʠ ʫʚʝʣʠʯʝʥʠʷ ʩʦʮʠʘʣʴʥʦʛʦ 

ʥʝʨʘʚʝʥʩʪʚʘ. ɺ-ʯʝʪʚʝʨʪʳʭ, ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʡ ʢʣʠʤʘʪʠʯʝʩʢʦʡ 

ʧʦʣʠʪʠʢʠ ʦʩʦʙʫʶ ʨʦʣʴ ʠʛʨʘʝʪ ʛʨʘʤʦʪʥʦʝ ʩʦʯʝʪʘʥʠʝ ʨʘʟʣʠʯʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ, 

ʚʟʘʠʤʦʜʦʧʦʣʥʷʶʱʠʭ ʠ ʫʩʠʣʠʚʘʶʱʠʭ ʜʨʫʛ ʜʨʫʛʘ. ɹʝʟ ʫʯʝʪʘ ʫʞʝ ʜʝʡʩʪʚʫʶʱʠʭ 

ʤʝʨ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʚʳʙʨʦʩʳ ʚʚʝʜʝʥʠʝ ʥʦʚʳʭ ʤʦʞʝʪ ʙʳʪʴ ʣʠʰʴ ʦʛʨʘʥʠʯʝʥʥʦ 

ʵʬʬʝʢʪʠʚʥʦ ʠʣʠ ʚʦʦʙʱʝ ʚʨʝʜʥʦ ʜʣʷ ʵʢʦʥʦʤʠʢʠ. ʕʪʠ ʠ ʜʨʫʛʠʝ ʬʘʢʪʦʨʳ ʚ 

ʢʦʥʝʯʥʦʤ ʩʯʝʪʝ ʦʧʨʝʜʝʣʷʶʪ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʧʨʷʤʳʭ 

ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʚʳʙʨʦʩʦʚ ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ.  

ɺʤʝʩʪʝ ʩ ʪʝʤ ʠʤʝʥʥʦ ʢʦʩʚʝʥʥʦʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʠʩʪʦʨʠʯʝʩʢʠ ʠʤʝʝʪ 

ʙʦʣʝʝ ʰʠʨʦʢʫʶ ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʫʶ ʙʘʟʫ ʠ ʦʭʚʘʪʳʚʘʝʪ ʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ 

ʠʩʪʦʯʥʠʢʦʚ ʚʳʙʨʦʩʦʚ. ʇʦʢʘʟʘʪʝʣʴʥʳʤ ʚ ʵʪʦʡ ʩʚʷʟʠ ʷʚʣʷʝʪʩʷ ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ 

ʢʦʤʧʣʝʢʩ. ʅʘʣʦʛʦʦʙʣʦʞʝʥʠʝ ʚ ʵʥʝʨʛʝʪʠʯʝʩʢʦʤ ʢʦʤʧʣʝʢʩʝ ʷʚʣʷʝʪʩʷ ʩʨʝʜʩʪʚʦʤ 

ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʦʪʨʘʩʣʠ ʝʱʝ ʩ ʧʝʨʚʦʡ ʧʦʣʦʚʠʥʳ XX ʚʝʢʘ. ɺ ʦʩʥʦʚʝ 

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʩʝʢʪʦʨʘ ʣʝʞʠʪ ʮʝʣʳʡ ʥʘʙʦʨ 

ʥʘʣʦʛʦʚ, ʩʫʙʩʠʜʠʡ ʠ ʣʴʛʦʪ ʜʣʷ ʨʘʟʥʳʭ ʪʠʧʦʚ ʠʩʧʦʣʴʟʫʝʤʦʡ ʵʥʝʨʛʠʠ ʥʘ ʫʨʦʚʥʝ 
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ʢʘʢ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʪʘʢ ʠ ʧʦʪʨʝʙʣʝʥʠʷ. ɽʚʨʦʧʝʡʩʢʠʡ ʦʧʳʪ ʜʝʤʦʥʩʪʨʠʨʫʝʪ, ʯʪʦ 

ʩʦ ʚʨʝʤʝʥʝʤ ʤʝʨʳ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʧʦʣʠʪʠʢʠ ʚʩʝ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ 

ʩʧʦʩʦʙʩʪʚʫʶʪ ʠʟʤʝʥʝʥʠʶ ʫʩʣʦʚʠʡ ʤʝʞʪʦʧʣʠʚʥʦʡ ʢʦʥʢʫʨʝʥʮʠʠ ʚ ʩʪʦʨʦʥʫ 

ʫʢʨʝʧʣʝʥʠʷ ʧʦʣʦʞʝʥʠʷ ʥʠʟʢʦʫʛʣʝʨʦʜʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ ʠ ʧʦʩʪʝʧʝʥʥʦʛʦ 

ʚʳʪʝʩʥʝʥʠʷ ʫʛʣʝʨʦʜʦʝʤʢʦʛʦ ʠʩʢʦʧʘʝʤʦʛʦ ʪʦʧʣʠʚʘ ʠʟ ʵʥʝʨʛʦʙʘʣʘʥʩʘ. ʆʜʥʘʢʦ 

ʝʩʣʠ ʪʨʘʜʠʮʠʦʥʥʳʝ ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʥʘʣʦʛʠ (ʘʢʮʠʟʳ ʥʘ ʪʦʧʣʠʚʦ, ʥʘʣʦʛʠ ʥʘ 

ʜʦʙʳʯʫ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʠ ʜʨ.) ʠʤʝʶʪ ʤʥʦʛʦʣʝʪʥʶʶ ʠʩʪʦʨʠʶ, ʪʦ ʠʥʩʪʨʫʤʝʥʪʳ 

ʧʨʷʤʦʛʦ ʫʛʣʝʨʦʜʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʥʘʯʘʣʠ ʧʦʷʚʣʷʪʴʩʷ ʪʦʣʴʢʦ ʚ 1990-ʝ ʛʛ., ʘ 

ʘʢʪʠʚʥʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʧʦʣʫʯʠʣʠ ʣʠʰʴ ʚ ʧʦʩʣʝʜʥʝʝ ʜʝʩʷʪʠʣʝʪʠʝ.  

 ɺ ʵʪʦʡ ʩʚʷʟʠ ʫʯʝʪ ʣʠʰʴ ʧʨʷʤʳʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠʥʩʪʨʫʤʝʥʪʦʚ 

ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʧʦʣʠʪʠʢʠ ʚ ʦʮʝʥʢʝ ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʛʦʩʫʜʘʨʩʪʚʘ 

ʥʘ ʦʙʲʝʤ ʚʳʙʨʦʩʦʚ ʷʚʣʷʝʪʩʷ ʥʝʜʦʩʪʘʪʦʯʥʳʤ. ʌʘʢʪʠʯʝʩʢʦʝ ʮʝʥʦʚʦʝ 

ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʚʳʙʨʦʩʦʚ ʩʦʩʪʦʠʪ ʠʟ ʵʬʬʝʢʪʦʚ ʢʘʢ ʧʨʷʤʳʭ, ʪʘʢ ʠ ʢʦʩʚʝʥʥʳʭ 

ʠʥʩʪʨʫʤʝʥʪʦʚ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʚʳʙʨʦʩʦʚ. ɺ ʵʪʦʡ ʩʚʷʟʠ ʦʩʦʙʫʶ ʘʢʪʫʘʣʴʥʦʩʪʴ 

ʧʨʠʦʙʨʝʪʘʝʪ ʩʦʧʦʩʪʘʚʣʝʥʠʝ ʨʦʣʠ ʦʙʝʠʭ ʛʨʫʧʧ ʠʥʩʪʨʫʤʝʥʪʦʚ ʚ ʜʦʩʪʠʞʝʥʠʠ 

ʮʝʣʝʡ ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʧʦʣʠʪʠʢʠ, ʯʝʤʫ ʠ ʧʦʩʚʷʱʝʥʘ ʩʣʝʜʫʶʱʘʷ ʛʣʘʚʘ 

ʥʘʩʪʦʷʱʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ. 
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3. ʂʦʣʠʯʝʩʪʚʝʥʥʘʷ ʦʮʝʥʢʘ ʚʦʟʜʝʡʩʪʚʠʷ ʧʨʷʤʳʭ ʠ ʢʦʩʚʝʥʥʳʭ 

ʠʥʩʪʨʫʤʝʥʪʦʚ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʥʘ ʦʙʲʝʤ ʚʳʙʨʦʩʦʚ ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ  

ɺ ʘʢʘʜʝʤʠʯʝʩʢʦʡ ʣʠʪʝʨʘʪʫʨʝ ʧʨʷʤʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʨʝʛʫʣʠʨʦʚʘʥʠʷ 

ʚʳʙʨʦʩʦʚ (ʫʛʣʝʨʦʜʥʳʡ ʥʘʣʦʛ ʠ ʉʊɺ) ʟʘʥʠʤʘʶʪ ʮʝʥʪʨʘʣʴʥʦʝ ʤʝʩʪʦ ʧʨʠ 

ʘʥʘʣʠʟʝ ʤʝʨ ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʧʦʣʠʪʠʢʠ [Hoel, Karp 2001; Pizer 2002; Stavins 

2007; Goulder, Schein 2009; ɸʚʝʨʯʝʥʢʦʚ, ɻʘʣʝʥʦʚʠʯ ʠ ʜʨ. 2013; ʄʘʢʘʨʦʚ, 

ʉʪʝʧʘʥʦʚ 2017; ɹʘʰʤʘʢʦʚ 2018]. ʏʘʱʝ ʚʩʝʛʦ ʘʥʘʣʠʟ ʩʚʦʜʠʪʩʷ ʢ ʦʮʝʥʢʝ 

ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʫʛʣʝʨʦʜʥʦʛʦ ʥʘʣʦʛʘ, ʉʊɺ ʠʣʠ ʠʭ ʛʠʙʨʠʜʥʦʡ 

ʬʦʨʤʳ, ʘ ʪʘʢʞʝ ʧʨʦʙʣʝʤ ʠ ʚʦʟʤʦʞʥʦʩʪʝʡ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʢʦʥʢʨʝʪʥʦʡ 

ʨʳʥʦʯʥʦʡ ʠ ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʦʡ ʩʨʝʜʝ. ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʩʫʱʝʩʪʚʫʝʪ ʨʷʜ 

ʨʘʙʦʪ, ʦʮʝʥʠʚʘʶʱʠʭ ʦʙʲʝʤ ʥʘʣʦʛʦʚʦʛʦ ʙʨʝʤʝʥʠ ʠʟ ʨʘʩʯʝʪʘ ʥʘ ʝʜʠʥʠʮʫ 

ʚʳʙʨʦʩʦʚ ʜʣʷ ʨʘʟʥʳʭ ʩʪʨʘʥ ʠ ʦʪʨʘʩʣʝʡ ʵʢʦʥʦʤʠʢʠ [Schleiniger 2016; OECD 

2018], ʚʝʩʴʤʘ ʦʛʨʘʥʠʯʝʥʦ ʢʦʣʠʯʝʩʪʚʦ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʦʩʚʷʱʝʥʥʳʭ ʘʥʘʣʠʟʫ 

ʚʣʠʷʥʠʷ ʚʩʝʡ ʩʦʚʦʢʫʧʥʦʩʪʠ ʥʘʣʦʛʦʚ, ʜʝʡʩʪʚʫʶʱʠʭ ʚ ʪʦʧʣʠʚʥʦ-

ʵʥʝʨʛʝʪʠʯʝʩʢʦʤ ʢʦʤʧʣʝʢʩʝ (ʊʕʂ), ʥʘ ʜʠʥʘʤʠʢʫ ʚʳʙʨʦʩʦʚ ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ 

[Jeffrey, Perkins 2015; Liobikienǟ et al. 2019]. ʀ ʜʘʞʝ ʦʥʠ ʥʝ ʜʘʶʪ ʦʪʚʝʪʘ ʥʘ 

ʚʦʧʨʦʩ ʦ ʨʦʣʠ ʧʨʦʯʠʭ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʥʘʣʦʛʦʚ ʚ ʩʦʢʨʘʱʝʥʠʠ ʠʣʠ 

ʩʜʝʨʞʠʚʘʥʠʠ ʨʦʩʪʘ ʚʳʙʨʦʩʦʚ ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʫʛʣʝʨʦʜʥʳʤ 

ʥʘʣʦʛʦʤ ʠ ʉʊɺ. ʕʪʦ ʯʨʝʚʘʪʦ ʪʝʤ, ʯʪʦ ʵʬʬʝʢʪ ʧʨʷʤʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ 

ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʚʳʙʨʦʩʦʚ  (ʫʛʣʝʨʦʜʥʦʛʦ ʥʘʣʦʛʘ ʠ ʉʊɺ) ʚ ʨʷʜʝ ʩʣʫʯʘʝʚ ʤʦʞʝʪ 

ʙʳʪʴ ʧʝʨʝʦʮʝʥʝʥ ʥʘ ʬʦʥʝ ʢʦʩʚʝʥʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ (ʧʨʦʯʠʭ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ 

ʥʘʣʦʛʦʚ), ʢʦʪʦʨʳʝ ʩʦʩʪʘʚʣʷʶʪ ʢʘʨʢʘʩ ʩʠʩʪʝʤʳ ʬʠʩʢʘʣʴʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ 

ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʩʝʢʪʦʨʘ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʪʨʘʥ ʤʠʨʘ
8
. 

ʉʠʣʘ ʚʦʟʜʝʡʩʪʚʠʷ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʬʠʩʢʘʣʴʥʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʥʘ ʦʙʲʝʤ 

ʚʳʙʨʦʩʦʚ ʚ ʢʦʥʝʯʥʦʤ ʩʯʝʪʝ ʟʘʚʠʩʠʪ ʥʝ ʪʦʣʴʢʦ ʦʪ ʨʘʟʤʝʨʘ ʩʪʘʚʢʠ ʥʘʣʦʛʘ, ʥʦ ʠ 

ʦʪ ʤʘʩʰʪʘʙʦʚ ʝʛʦ ʧʨʠʤʝʥʝʥʠʷ, ī ʦʪ ʪʦʛʦ, ʢʘʢʦʡ ʦʙʲʝʤ ʚʳʙʨʦʩʦʚ ʦʥ 

                                                           
8
 ʇʦʜ ʢʦʩʚʝʥʥʳʤʠ ʠʥʩʪʨʫʤʝʥʪʘʤʠ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʚʳʙʨʦʩʦʚ ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʧʦʥʠʤʘʶʪʩʷ ʥʘʣʦʛʠ, 

ʜʝʡʩʪʚʫʶʱʠʝ ʚ ʦʪʨʘʩʣʷʭ ʜʦʙʳʯʠ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʩʢʦʧʘʝʤʦʛʦ ʪʦʧʣʠʚʘ, ʥʘʣʦʛʦʚʦʡ ʙʘʟʦʡ ʢʦʪʦʨʳʭ ʥʝ 

ʷʚʣʷʝʪʩʷ ʩʦʜʝʨʞʘʥʠʝ ʫʛʣʝʨʦʜʘ ʚ ʠʩʢʦʧʘʝʤʦʤ ʪʦʧʣʠʚʝ.  ɺ ʦʙʱʝʧʨʠʥʷʪʦʡ ʪʝʨʤʠʥʦʣʦʛʠʠ ʦʥʠ ʷʚʣʷʶʪʩʷ 

ʧʨʷʤʳʤʠ ʥʘʣʦʛʘʤʠ ʥʘ ʠʩʢʦʧʘʝʤʦʝ ʪʦʧʣʠʚʦ, ʪ.ʢ. ʚʟʠʤʘʶʪʩʷ ʩ ʜʦʭʦʜʦʚ ʥʘʣʦʛʦʧʣʘʪʝʣʴʱʠʢʦʚ, ʥʦ ʚ ʜʘʥʥʦʡ 

ʨʘʙʦʪʝ ʥʘʟʳʚʘʶʪʩʷ ʢʦʩʚʝʥʥʳʤʠ ʠʥʩʪʨʫʤʝʥʪʘʤʠ, ʪ.ʢ. ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʦʙʲʝʤ 

ʚʳʙʨʦʩʦʚ ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ. 
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ʧʦʢʨʳʚʘʝʪ. ʕʥʝʨʛʝʪʠʯʝʩʢʠʝ ʥʘʣʦʛʠ ʠʩʪʦʨʠʯʝʩʢʠ ʠʤʝʶʪ ʩʫʱʝʩʪʚʝʥʥʦ ʙʦʣʝʝ 

ʰʠʨʦʢʫʶ ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʫʶ ʦʩʥʦʚʫ, ʨʘʩʧʨʦʩʪʨʘʥʷʶʪʩʷ ʥʘ ʙʦʣʴʰʝʝ 

ʢʦʣʠʯʝʩʪʚʦ ʩʝʢʪʦʨʦʚ ʵʢʦʥʦʤʠʢʠ ʠ ʦʭʚʘʪʳʚʘʶʪ ʙʦʣʴʰʠʡ ʩʧʝʢʪʨ ʠʩʪʦʯʥʠʢʦʚ 

ʚʳʙʨʦʩʦʚ, ʯʝʤ ʧʨʷʤʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʚʳʙʨʦʩʦʚ [OECD 2018]. 

ʉʦʧʦʩʪʘʚʣʝʥʠʝ ʨʦʣʠ ʧʨʷʤʳʭ ʠ ʢʦʩʚʝʥʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʚ ʩʦʢʨʘʱʝʥʠʠ 

ʚʳʙʨʦʩʦʚ ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ ï ʟʘʜʘʯʘ ʜʘʥʥʦʡ ʛʣʘʚʳ.  

ɼʘʥʥʘʷ ʛʣʘʚʘ ʚʦ ʤʥʦʛʦʤ ʦʧʠʨʘʝʪʩʷ ʥʘ ʨʝʟʫʣʴʪʘʪʳ, ʠʟʣʦʞʝʥʥʳʝ ʚ 

ʨʘʙʦʪʘʭ [Stepanov, Albreht 2018; ʉʪʝʧʘʥʦʚ, 2019]. ʈʘʟʜʝʣ 3.1. ʧʦʩʚʷʱʝʥ 

ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʦʮʝʥʢʝ ʪʘʢ ʥʘʟʳʚʘʝʤʦʡ ʚʤʝʥʝʥʥʦʡ ʮʝʥʳ ʥʘ ʫʛʣʝʨʦʜ, 

ʦʪʨʘʞʘʶʱʝʡ ʩʦʚʦʢʫʧʥʦʩʪʴ ʠʥʩʪʨʫʤʝʥʪʦʚ ʧʨʷʤʦʛʦ ʠ ʢʦʩʚʝʥʥʦʛʦ 

ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʚʳʙʨʦʩʦʚ ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ ʚ ʝʚʨʦʧʝʡʩʢʠʭ ʩʪʨʘʥʘʭ, 

ʠʩʧʦʣʴʟʫʶʱʠʭ ʤʝʨʳ ʥʘʣʦʛʦʚʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʩʝʢʪʦʨʘ 

ʥʘʨʷʜʫ ʩ ʫʛʣʝʨʦʜʥʳʤʠ ʥʘʣʦʛʘʤʠ ʠ ɽʉʊɺ ʧʨʷʤʳʤʠ ʠʥʩʪʨʫʤʝʥʪʘʤʠ 

ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʚʳʙʨʦʩʦʚ. ɺ ʨʘʟʜʝʣʘʭ 3.2 ʠ 3.3. ʧʨʝʜʩʪʘʚʣʝʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ 

ʜʘʥʥʳʭ ʠ ʩʧʝʮʠʬʠʢʘʮʠʠ ʤʦʜʝʣʝʡ, ʘ ʪʘʢʞʝ ʦʪʨʘʞʝʥʳ ʨʝʟʫʣʴʪʘʪʳ 

ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʚʢʣʘʜʦʚ ʧʨʷʤʳʭ ʠ ʢʦʩʚʝʥʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʨʝʛʫʣʠʨʦʚʘʥʠʷ 

ʚʳʙʨʦʩʦʚ ʩ ʫʯʝʪʦʤ ʠʭ ʤʘʩʰʪʘʙʦʚ ʠʭ ʧʨʠʤʝʥʝʥʠʷ ï ʦʭʚʘʪʘ ʚʳʙʨʦʩʦʚ. ɺ 

ʟʘʢʣʶʯʠʪʝʣʴʥʦʤ ʨʘʟʜʝʣʝ 3.4. ʧʨʠʚʝʜʝʥʘ ʦʮʝʥʢʘ ʚʤʝʥʝʥʥʦʡ ʮʝʥʳ ʥʘ ʫʛʣʝʨʦʜ 

ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʧʨʦʜʫʢʪʦʚ ʧʦ ʜʦʩʪʫʧʥʳʤ ʜʘʥʥʳʤ ʜʣʷ 

ʨʷʜʘ ʝʚʨʦʧʝʡʩʢʠʭ ʩʪʨʘʥ. 
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 ʉʦʧʦʩʪʘʚʣʝʥʠʝ ʧʨʷʤʳʭ ʠ ʢʦʩʚʝʥʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʨʝʛʫʣʠʨʦʚʘʥʠʷ 3.1.

ʚʳʙʨʦʩʦʚ ʠ ʦʮʝʥʢʘ ʚʤʝʥʝʥʥʦʡ ʮʝʥʳ ʥʘ ʫʛʣʝʨʦʜ  

ɼʣʷ ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʧʨʷʤʳʭ ʠ ʢʦʩʚʝʥʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʨʝʛʫʣʠʨʦʚʘʥʠʷ 

ʚʳʙʨʦʩʦʚ ʥʘ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʤ ʵʪʘʧʝ ʙʳʣ ʦʩʫʱʝʩʪʚʣʝʥ ʧʦʜʩʯʝʪ ʪʘʢ 

ʥʘʟʳʚʘʝʤʦʡ ʚʤʝʥʝʥʥʦʡ ʮʝʥʳ ʥʘ ʫʛʣʝʨʦʜ. ʆʥʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʫʤʤʫ 

ʵʬʬʝʢʪʦʚ ʪʨʝʭ ʚʠʜʦʚ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʚʳʙʨʦʩʦʚ 

ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ: ʫʛʣʝʨʦʜʥʦʛʦ ʥʘʣʦʛʘ, ʉʊɺ ʠ ʩʦʚʦʢʫʧʥʦʩʪʠ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ 

ʥʘʣʦʛʦʚ.  

ʏʘʩʪʠʯʥʦ ʜʘʥʥʳʡ ʧʦʜʭʦʜ ʦʧʠʨʘʝʪʩʷ ʥʘ ʤʝʪʦʜʦʣʦʛʠʶ ʆʕʉʈ [OECD, 

2019], ʢʦʪʦʨʘʷ ʨʘʟʚʠʚʘʝʪʩʷ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ. ɺ ʢʦʤʧʣʝʢʩʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ 

ʆʕʉʈ ʧʨʦʠʟʚʦʜʠʪʩʷ ʦʮʝʥʢʘ ʚʤʝʥʝʥʥʦʡ ʮʝʥʳ ʥʘ ʫʛʣʝʨʦʜ (çEffective Carbon 

Priceè), ʚʢʣʶʯʘʶʱʝʡ ʚ ʩʝʙʷ ʨʷʜ ʩʦʩʪʘʚʣʷʶʱʠʭ, ʚ ʪʦʤ ʯʠʩʣʝ ʩʦʚʦʢʫʧʥʦʩʪʴ 

ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʥʘʣʦʛʦʚ [OECD 2013]. ɺ ʜʨʫʛʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʆʕʉʈ 

ʧʨʦʠʟʚʦʜʠʪʩʷ ʨʘʩʯʝʪ ʚʤʝʥʝʥʥʦʡ ʩʪʘʚʢʠ ʥʘʣʦʛʘ ʥʘ ʫʛʣʝʨʦʜ (çEffective Carbon 

Rateè), ʚʢʣʶʯʘʶʱʝʡ ʚ ʩʝʙʷ ʵʬʬʝʢʪʳ ʉʊɺ, ʫʛʣʝʨʦʜʥʦʛʦ ʥʘʣʦʛʘ ʠ ʧʨʦʯʠʭ 

ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʥʘʣʦʛʦʚ, ʜʝʡʩʪʚʫʶʱʠʭ ʚ 2012 ʛ. ʚ 41 ʩʪʨʘʥʝ [OECD 2016]. 

ɸʥʘʣʠʟ ʆʕʉʈ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʜʝʪʘʣʠʟʠʨʦʚʘʥʥʦʡ ʩʪʘʪʠʩʪʠʢʝ 

ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʷ ʚ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʦʪʨʘʩʣʠ, ʦʭʚʘʪʳʚʘʶʱʝʡ ʬʠʩʢʘʣʴʥʦʝ 

ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʨʘʟʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ ʚ ʨʘʟʥʳʭ ʩʝʛʤʝʥʪʘʭ ʵʢʦʥʦʤʠʢʠ.  

ɺ ʩʠʣʫ ʪʨʫʜʦʝʤʢʦʩʪʠ ʨʘʩʯʝʪʳ ʆʕʉʈ ʧʨʦʠʟʚʦʜʷʪʩʷ ʜʣʷ ʦʧʠʩʘʥʠʷ 

ʩʪʘʪʠʯʥʦʡ ʢʘʨʪʠʥʳ ï ʣʠʰʴ ʦʜʥʦʛʦ ʚʨʝʤʝʥʥʦʛʦ ʧʝʨʠʦʜʘ. ʊʘʢ ʢʘʢ ʦʩʥʦʚʥʦʡ 

ʟʘʜʘʯʝʡ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʦʧʨʝʜʝʣʝʥʠʝ ʧʨʠʯʠʥʥʦ-ʩʣʝʜʩʪʚʝʥʥʦʡ 

ʩʚʷʟʠ ʤʝʞʜʫ ʠʟʤʝʥʝʥʠʝʤ ʩʪʘʚʦʢ ʧʨʷʤʳʭ ʠ ʢʦʩʚʝʥʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ 

ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʚʳʙʨʦʩʦʚ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʠ ʠʟʤʝʥʝʥʠʝʤ ʦʙʲʝʤʦʚ ʚʳʙʨʦʩʦʚ 

ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ ï ʩ ʜʨʫʛʦʡ, ʧʨʠʥʮʠʧʠʘʣʴʥʫʶ ʚʘʞʥʦʩʪʴ ʠʤʝʝʪ ʜʣʠʪʝʣʴʥʦʩʪʴ 

ʚʨʝʤʝʥʥʳʭ ʨʷʜʦʚ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ. ɺ ʵʪʦʡ ʩʚʷʟʠ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ 

ʚʤʝʥʝʥʥʦʡ ʮʝʥʳ ʥʘ ʫʛʣʝʨʦʜ ʙʳʣ ʚʳʙʨʘʥ ʧʦʜʭʦʜ, ʢʦʪʦʨʳʡ ʦʜʥʦʚʨʝʤʝʥʥʦ 

ʧʦʟʚʦʣʷʝʪ ʫʯʝʩʪʴ ʚʩʝ ʪʨʠ ʚʠʜʘ ʠʥʩʪʨʫʤʝʥʪʦʚ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʚʳʙʨʦʩʦʚ ʠ 

ʷʚʣʷʝʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʨʦʩʪʳʤ ʩʧʦʩʦʙʦʤ ʦʮʝʥʢʠ ʠʭ ʠʟʤʝʥʝʥʠʡ ʚʦ ʚʨʝʤʝʥʠ.  
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ɼʣʷ ʦʮʝʥʢʠ ʚʣʠʷʥʠʷ ʧʨʷʤʳʭ ʠ ʢʦʩʚʝʥʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʥʘ ʦʙʲʝʤ 

ʚʳʙʨʦʩʦʚ ʉʆ2 ʦʪ ʩʞʠʛʘʥʠʷ ʠʩʢʦʧʘʝʤʦʛʦ ʪʦʧʣʠʚʘ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʘʥʥʳʝ 

ʧʦ ʦʙʲʝʤʫ ʧʦʩʪʫʧʣʝʥʠʡ ʦʪ ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʷ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʩʝʢʪʦʨʘ 

[Eurostat (a)], ʜʘʥʥʳʝ ʧʦ ʜʠʥʘʤʠʢʝ ʮʝʥʳ ʨʘʟʨʝʰʝʥʠʡ ʥʘ ʚʳʙʨʦʩʳ ʚ ɽʉʊɺ 

[Ember] ʠ ʧʦ ʦʙʲʝʤʫ ʪʦʨʛʫʝʤʳʭ ʨʘʟʨʝʰʝʥʠʡ ʥʘ ʝʚʨʦʧʝʡʩʢʦʤ ʨʳʥʢʝ [European 

Environmental Agency].  

ɼʣʷ ʚʦʟʤʦʞʥʦʩʪʠ ʦʮʝʥʢʠ ʵʬʬʝʢʪʘ ʩʦʢʨʘʱʝʥʠʷ ʚʳʙʨʦʩʦʚ, 

ʩʦʟʜʘʚʘʝʤʦʛʦ ʵʥʝʨʛʝʪʠʯʝʩʢʠʤʠ ʥʘʣʦʛʘʤʠ, ʙʳʣʠ ʨʘʩʩʯʠʪʘʥʳ ʫʜʝʣʴʥʳʝ 

ʧʦʢʘʟʘʪʝʣʠ ʥʘʣʦʛʦʚʳʭ ʧʦʩʪʫʧʣʝʥʠʡ ʩ ʥʘʣʦʛʦʚ, ʢʦʪʦʨʳʤʠ ʦʙʣʘʛʘʝʪʩʷ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʧʨʦʜʫʢʪʦʚ ʠʟ ʠʩʢʦʧʘʝʤʦʛʦ ʪʦʧʣʠʚʘ ʚ ʨʘʩʯʝʪʝ 

ʥʘ ʪʦʥʥʫ ʚʳʙʨʦʩʦʚ ʉʆ2 ʦʪ ʩʞʠʛʘʥʠʷ ʠʩʢʦʧʘʝʤʦʛʦ ʪʦʧʣʠʚʘ. ʅʘʣʦʛʦʚʳʝ 

ʧʦʩʪʫʧʣʝʥʠʷ ʦʪ ʥʘʣʦʛʦʚ ʥʘ ʵʣʝʢʪʨʠʯʝʩʪʚʦ ʙʳʣʠ ʚʟʚʝʰʝʥʳ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʜʦʣʝʡ ʠʩʢʦʧʘʝʤʦʛʦ ʪʦʧʣʠʚʘ, ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʵʣʝʢʪʨʠʯʝʩʪʚʘ 

ʚ ʢʘʞʜʦʡ ʦʪʜʝʣʴʥʦʡ ʚʟʷʪʦʡ ʩʪʨʘʥʝ. ɺ ʩʦʚʦʢʫʧʥʦʩʪʠ ʫʜʝʣʴʥʳʝ ʥʘʣʦʛʦʚʳʝ 

ʧʦʩʪʫʧʣʝʥʠʷ ʦʪ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʥʘʣʦʛʦʚ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʢʦʩʚʝʥʥʫʶ ʮʝʥʫ 

ʥʘ ʫʛʣʝʨʦʜ. ɸʥʘʣʦʛʠʯʥʳʡ ʧʦʜʭʦʜ ʙʳʣ ʠʩʧʦʣʴʟʦʚʘʥ ʜʣʷ ʧʦʜʩʯʝʪʘ ʪʘʢ 

ʥʘʟʳʚʘʝʤʦʛʦ ʚʤʝʥʝʥʥʦʛʦ ʫʛʣʝʨʦʜʥʦʛʦ ʥʘʣʦʛʘ, ʢʦʪʦʨʳʡ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʫʜʝʣʴʥʳʝ ʥʘʣʦʛʦʚʳʝ ʧʦʩʪʫʧʣʝʥʠʷ ʩ ʫʛʣʝʨʦʜʥʦʛʦ ʥʘʣʦʛʘ ʠʟ ʨʘʩʯʝʪʘ ʥʘ ʪʦʥʥʫ 

ʚʳʙʨʦʩʦʚ. 

ʊʘʢʦʡ ʧʦʜʭʦʜ ʧʦʟʚʦʣʠʣ ʫʩʪʨʘʥʠʪʴ ʧʨʦʙʣʝʤʫ ʤʝʞʩʪʨʘʥʦʚʳʭ ʨʘʟʣʠʯʠʡ 

ʚ ʦʙʲʝʤʘʭ ʧʦʢʨʳʪʠʷ ʚʳʙʨʦʩʦʚ ʨʘʟʣʠʯʥʳʤʠ ʠʥʩʪʨʫʤʝʥʪʘʤʠ ʠ ʦʩʦʙʝʥʥʦʩʪʝʡ 

ʠʭ ʧʨʠʤʝʥʝʥʠʷ ʧʦ ʩʝʢʪʦʨʘʤʠ ʵʢʦʥʦʤʠʢʠ (ʩ ʫʯʝʪʦʤ ʦʩʚʦʙʦʞʜʝʥʠʡ ʦʪ ʥʘʣʦʛʦʚ, 

ʨʘʟʥʠʮʳ ʚ ʩʪʘʚʢʘʭ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʪʦʧʣʠʚʘ ʠʣʠ ʦʪʨʘʩʣʝʡ ʧʨʦʠʟʚʦʜʩʪʚʘ, 

ʫʯʠʪʳʚʘʝʤʳʭ ʆʕʉʈ). ʂʨʦʤʝ ʪʦʛʦ, ʜʘʥʥʳʡ ʧʦʜʭʦʜ ʧʦʟʚʦʣʠʣ ʫʯʝʩʪʴ ʵʬʬʝʢʪ 

ʩʢʨʳʪʳʭ ʩʫʙʩʠʜʠʡ ʚ ʚʠʜʝ ʥʘʣʦʛʦʚʳʭ ʧʦʩʣʘʙʣʝʥʠʡ ʠ ʣʴʛʦʪ, ʠʛʨʘʶʱʠʭ ʚʘʞʥʫʶ 

ʨʦʣʴ ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʫʩʣʦʚʠʡ ʤʝʞʪʦʧʣʠʚʥʦʡ ʢʦʥʢʫʨʝʥʮʠʠ.  

ɺ ʨʘʤʢʘʭ ʠʩʩʣʝʜʦʚʘʥʠʷ ʪʘʢʞʝ ʙʳʣʘ ʧʦʩʯʠʪʘʥʘ ʪʘʢ ʥʘʟʳʚʘʝʤʘʷ 

ʚʤʝʥʝʥʥʘʷ ʮʝʥʘ ʪʦʥʥʳ ʚʳʙʨʦʩʦʚ ʚ ʨʘʤʢʘʭ ɽʉʊɺ. ʆʥʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʧʨʦʠʟʚʝʜʝʥʠʝ ʩʨʝʜʥʝʡ ʛʦʜʦʚʦʡ ʮʝʥʳ, ʩʣʦʞʠʚʰʝʡʩʷ ʥʘ ʝʚʨʦʧʝʡʩʢʦʤ 

ʫʛʣʝʨʦʜʥʦʤ ʨʳʥʢʝ, ʠ ʦʙʲʝʤʘ ʪʦʨʛʫʝʤʳʭ ʨʘʟʨʝʰʝʥʠʡ ʥʘ ʨʳʥʢʝ ʠʟ ʨʘʩʯʝʪʘ ʥʘ 
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ʝʜʠʥʠʮʫ ʚʳʙʨʦʩʦʚ ʉʆ2 ʦʪ ʩʞʠʛʘʥʠʷ ʠʩʢʦʧʘʝʤʦʛʦ ʪʦʧʣʠʚʘ. ɺ ʩʦʚʦʢʫʧʥʦʩʪʠ ʩ 

ʚʤʝʥʝʥʥʳʤ ʫʛʣʝʨʦʜʥʳʤ ʥʘʣʦʛʦʤ ʚʤʝʥʝʥʥʘʷ ʮʝʥʘ ʥʘ ʚʳʙʨʦʩʳ ʚ ʨʘʤʢʘʭ ɽʉʊɺ 

ʩʦʩʪʘʚʣʷʝʪ ʧʨʷʤʫʶ ʮʝʥʫ ʥʘ ʫʛʣʝʨʦʜ. ʉʫʤʤʘ ʚʩʝʭ ʪʨʝʭ ʧʦʢʘʟʘʪʝʣʝʡ ï 

ʢʦʩʚʝʥʥʦʡ ʮʝʥʳ ʥʘ ʫʛʣʝʨʦʜ, ʚʤʝʥʝʥʥʦʛʦ ʫʛʣʝʨʦʜʥʦʛʦ ʥʘʣʦʛʘ ʠ ʚʤʝʥʝʥʥʦʡ 

ʮʝʥʳ ʥʘ ɽʉʊɺ ï ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʚʤʝʥʝʥʥʫʶ ʮʝʥʫ ʥʘ ʫʛʣʝʨʦʜ ʜʣʷ 

ʦʪʜʝʣʴʥʦʡ ʩʪʨʘʥʳ ʚ ʦʪʜʝʣʴʥʳʡ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ (ICP): 

ὍὅὖὍὔὈὍὙὉὅὝὈὍὙὉὅὝ      (1) 

ὍὔὈὍὙὉὅὝzὋὉὝ       (2) 

ὈὍὙὉὅὝὍὅὝὍὉὝὛὖ       (3) 

ὍὅὝ ὅzὝ         (4) 

ὍὉὝὛὖὖ ὉzǪ ȟ       (5),  

ʛʜʝ INDIRECT ï ʢʦʩʚʝʥʥʘʷ ʮʝʥʘ ʥʘ ʫʛʣʝʨʦʜ, DIRECT ï ʧʨʷʤʘʷ ʮʝʥʘ ʥʘ 

ʫʛʣʝʨʦʜ, GET ï ʥʘʣʦʛʦʚʳʝ ʧʦʩʪʫʧʣʝʥʠʷ ʦʪ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʥʘʣʦʛʦʚ, ICT ï 

ʚʤʝʥʝʥʥʳʡ ʫʛʣʝʨʦʜʥʳʡ ʥʘʣʦʛ, IETSP ï ʚʤʝʥʝʥʥʘʷ ʮʝʥʘ ʚ ɽʉʊɺ, CT ï 

ʥʘʣʦʛʦʚʳʝ ʧʦʩʪʫʧʣʝʥʠʷ ʦʪ ʫʛʣʝʨʦʜʥʦʛʦ ʥʘʣʦʛʘ, E ï ʦʙʲʝʤ ʚʳʙʨʦʩʦʚ ʉʆ2 ʦʪ 

ʩʞʠʛʘʥʠʷ ʠʩʢʦʧʘʝʤʦʛʦ ʪʦʧʣʠʚʘ, ὖ  ʩʨʝʜʥʷʷ ʛʦʜʦʚʘʷ ʮʝʥʘ ʚ ɽʉʊɺ, ʘ ὉǪ  ï 

ʦʙʲʝʤ ʨʘʟʨʝʰʝʥʠʡ, ʧʨʦʜʘʥʥʳʭ ʥʘ ɽʉʊɺ ʚ ʨʘʤʢʘʭ ʘʫʢʮʠʦʥʘ ʠʣʠ ʩʚʦʙʦʜʥʦʛʦ 

ʦʙʨʘʱʝʥʠʷ ʥʘ ʨʳʥʢʝ. 

ʊʘʢ ʢʘʢ ʤʝʪʦʜʦʣʦʛʠʷ ʧʦʜʩʯʝʪʘ ʢʦʩʚʝʥʥʳʭ ʠ ʧʨʷʤʳʭ ʮʝʥ ʥʘ ʫʛʣʝʨʦʜ 

ʫʯʠʪʳʚʘʝʪ ʦʭʚʘʪ ʚʳʙʨʦʩʦʚ ɽʉʊɺ ʠ ʩʠʩʪʝʤʘʤʠ ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʷ ʚ ʨʘʟʥʳʭ 

ʩʪʨʘʥʘʭ, ʦʮʝʥʢʠ ʮʝʥ ʧʦʣʫʯʘʶʪʩʷ ʩʫʱʝʩʪʚʝʥʥʦ ʤʝʥʴʰʝ, ʯʝʤ ʬʘʢʪʠʯʝʩʢʘʷ ʮʝʥʘ 

ʥʘ ʫʛʣʝʨʦʜʥʦʤ ʨʳʥʢʝ ʠʣʠ ʩʪʘʚʢʘ ʥʘʣʦʛʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɼʣʷ ʙʦʣʝʝ ʧʦʣʥʦʛʦ 

ʦʧʠʩʘʥʠʷ ʩʠʩʪʝʤʳ ʦʮʝʥʠʚʘʥʠʷ ʩʣʝʜʫʝʪ ʨʘʩʩʤʦʪʨʝʪʴ ʩʣʝʜʫʶʱʠʡ ʫʩʣʦʚʥʳʡ 

ʧʨʠʤʝʨ.  

ʇʨʝʜʧʦʣʦʞʠʤ, ʩʪʨʘʥʘ N ʠʩʧʦʣʴʟʫʝʪ ʫʛʣʝʨʦʜʥʳʡ ʥʘʣʦʛ ʧʦ 

ʬʠʢʩʠʨʦʚʘʥʥʦʡ ʩʪʘʚʢʝ ʚ 20 ʜʦʣʣ. ʟʘ ʝʜʠʥʠʮʫ ʚʳʙʨʦʩʦʚ ʉʆ2. ʋʛʣʝʨʦʜʥʳʡ 

ʥʘʣʦʛ ʦʭʚʘʪʳʚʘʝʪ ʥʝ ʚʩʝ ʚʳʙʨʦʩʳ ʚ ʩʪʨʘʥʝ, ʘ ʣʠʰʴ 10%, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ 2 ʤʣʥ 

ʪ ʉʆ2, ʝʩʣʠ ʩʦʚʦʢʫʧʥʳʝ ʝʞʝʛʦʜʥʳʝ ʚʳʙʨʦʩʳ ʚ ʩʪʨʘʥʝ ʩʦʩʪʘʚʣʷʶʪ 10 ʤʣʥ ʪ 
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ʉʆ2. ʊʦʛʜʘ ʦʙʲʝʤ ʥʘʣʦʛʦʚʳʭ ʧʦʩʪʫʧʣʝʥʠʡ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʢʘʢ 20*0.1*10 ʠ 

ʩʦʩʪʘʚʣʷʝʪ 20 ʤʣʥ ʜʦʣʣ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʫʨʦʚʝʥʴ ʚʤʝʥʝʥʥʦʡ ʮʝʥʳ ʫʛʣʝʨʦʜʥʦʛʦ 

ʥʘʣʦʛʘ ʙʫʜʝʪ ʨʘʚʥʷʪʴʩʷ 20/10=2 ʜʦʣʣ. ʟʘ ʝʜʠʥʠʮʫ ʚʳʙʨʦʩʦʚ ʉʆ2, ʯʪʦ ʚ 10 ʨʘʟ 

ʥʠʞʝ, ʯʝʤ ʬʘʢʪʠʯʝʩʢʠʡ ʫʨʦʚʝʥʴ ʩʪʘʚʢʠ ʫʛʣʝʨʦʜʥʦʛʦ ʥʘʣʦʛʘ. ɼʨʫʛʠʤʠ 

ʩʣʦʚʘʤʠ, ʨʘʟʤʝʨ ʚʤʝʥʝʥʥʦʡ ʮʝʥʳ ʥʘ ʫʛʣʝʨʦʜ ʚ r ʨʘʟ ʥʠʞʝ, ʯʝʤ ʬʘʢʪʠʯʝʩʢʠʡ 

ʫʨʦʚʝʥʴ ʩʪʘʚʢʠ ʫʛʣʝʨʦʜʥʦʛʦ ʥʘʣʦʛʘ, ʛʜʝ r ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʙʨʘʪʥʫʶ 

ʚʝʣʠʯʠʥʫ ʦʪ ʜʦʣʠ ʚʳʙʨʦʩʦʚ, ʦʭʚʘʯʝʥʥʳʭ ʩʠʩʪʝʤʦʡ ʫʛʣʝʨʦʜʥʦʛʦ 

ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʷ.  

 ʅʘ ʨʠʩʫʥʢʝ 3 ʠʟʦʙʨʘʞʝʥʘ ʜʠʥʘʤʠʢʘ ʚʤʝʥʝʥʥʦʡ ʮʝʥʳ ʥʘ ʫʛʣʝʨʦʜ ʚ 

ʝʚʨʦʧʝʡʩʢʠʭ ʩʪʨʘʥʘʭ ʚ ʧʝʨʠʦʜ 2008-2018 ʛʛ. ɺʦ ʚʩʝʭ ʩʪʨʘʥʘʭ, ʚʢʣʶʯʝʥʥʳʭ ʚ 

ʘʥʘʣʠʟ, ʫʨʦʚʝʥʴ ʚʤʝʥʥʦʡ ʮʝʥʳ ʥʘ ʫʛʣʝʨʦʜ ʩʦ ʚʨʝʤʝʥʝʤ ʚʦʟʨʘʩʪʘʣ, ʯʪʦ 

ʦʪʨʘʞʘʝʪ ʨʦʩʪ ʬʠʩʢʘʣʴʥʦʡ ʥʘʛʨʫʟʢʠ ʠʟ ʨʘʩʯʝʪʘ ʥʘ ʝʜʠʥʠʮʫ ʚʳʙʨʦʩʦʚ ʉʆ2. 
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ʈʠʩʫʥʦʢ 3 ï ɼʠʥʘʤʠʢʘ ʚʤʝʥʝʥʥʦʡ ʮʝʥʳ ʥʘ ʫʛʣʝʨʦʜ ʚ ʝʚʨʦʧʝʡʩʢʠʭ ʩʪʨʘʥʘʭ ʚ 

ʧʝʨʠʦʜ 2008-2018 ʛʛ., ʝʚʨʦ ʟʘ ʪʦʥʥʫ ʚʳʙʨʦʩʦʚ ʉʆ2  

ʀʩʪʦʯʥʠʢ: ʨʘʩʩʯʠʪʘʥʦ ʘʚʪʦʨʦʤ ʥʘ ʦʩʥʦʚʝ [Eurostat] ʠ [IEA] 
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ʋʨʦʚʝʥʴ ʚʤʝʥʝʥʥʦʡ ʮʝʥʳ ʥʘ ʫʛʣʝʨʦʜ, ʧʦʩʯʠʪʘʥʥʳʡ ʩ ʫʯʝʪʦʤ ʚʢʣʘʜʘ ʢʘʢ 

ʧʨʷʤʳʭ, ʪʘʢ ʢʦʩʚʝʥʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ, ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʩʣʝʜʫʶʱʫʶ ʢʘʨʪʠʥʫ 

(ʈʠʩʫʥʦʢ 4, ʇʨʠʣʦʞʝʥʠʝ 4). ʋʨʦʚʝʥʴ ʢʦʩʚʝʥʥʦʡ ʮʝʥʳ ʥʘ ʫʛʣʝʨʦʜ, ʢʘʢ 

ʧʨʘʚʠʣʦ, ʚʳʰʝ, ʯʝʤ ʫʨʦʚʝʥʴ ʧʨʷʤʦʡ ʮʝʥʳ ʥʘ ʫʛʣʝʨʦʜ. ʕʪʦ ï ʨʝʟʫʣʴʪʘʪ 

ʤʝʥʴʰʝʡ ʥʘʣʦʛʦʚʦʡ ʙʘʟʳ ʧʨʷʤʦʡ ʮʝʥʳ ʥʘ ʫʛʣʝʨʦʜ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʥʘʣʦʛʦʚʦʡ 

ʙʘʟʦʡ ʢʦʩʚʝʥʥʦʡ ʮʝʥʳ ʥʘ ʫʛʣʝʨʦʜ ʠʟ-ʟʘ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʴʰʝʛʦ ʦʭʚʘʪʘ 

ʚʳʙʨʦʩʦʚ ʧʦʩʣʝʜʥʝʡ. ɺ ʩʪʨʘʥʘʭ, ʠʤʝʶʱʠʭ ʜʣʠʪʝʣʴʥʫʶ ʠʩʪʦʨʠʶ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʫʛʣʝʨʦʜʥʦʛʦ ʥʘʣʦʛʘ, ï ʐʚʝʮʠʠ ʠ ʅʦʨʚʝʛʠʠ, ʫʨʦʚʝʥʴ ʧʨʷʤʦʡ 

ʮʝʥʳ ʥʘ ʫʛʣʝʨʦʜ ʟʘʤʝʪʥʦ ʚʳʰʝ (ʈʠʩʫʥʦʢ 4).  

 

ʈʠʩʫʥʦʢ 4 ï ʂʦʩʚʝʥʥʘʷ ʠ ʧʨʷʤʘʷ ʮʝʥʘ ʥʘ ʫʛʣʝʨʦʜ ʢʘʢ ʩʦʩʪʘʚʣʷʶʱʠʝ 

ʚʤʝʥʝʥʥʦʡ ʮʝʥʳ ʥʘ ʫʛʣʝʨʦʜ ʚ ʝʚʨʦʧʝʡʩʢʠʭ ʩʪʨʘʥʘʭ, ʝʚʨʦ ʟʘ ʪ ʉʆ2 (ʧʦ ʣʝʚʦʡ 

ʦʩʠ) ʠ ʫʛʣʝʨʦʜʦʝʤʢʦʩʪʴ ɺɺʇ, ʪ ʉʆ2 ʥʘ ʪʳʩ. ʜʦʣʣ. (ʧʦ ʧʨʘʚʦʡ ʦʩʠ) ʚ 2018 ʛ. 

ʇʨʠʤʝʯʘʥʠʝ: ʩʪʦʣʙʮʳ, ʮʝʣʠʢʦʤ ʧʦʢʨʳʪʳʝ ʩʝʨʳʤ ʮʚʝʪʦʤ, ʛʦʚʦʨʷʪ ʦ ʪʦʤ, 

ʯʪʦ ʜʣʷ ʜʘʥʥʳʭ ʩʪʨʘʥ ʚʤʝʥʝʥʥʫʶ ʮʝʥʫ ʥʘ ʫʛʣʝʨʦʜ ʥʝʣʴʟʷ ʨʘʟʙʠʪʴ ʥʘ ʜʚʝ 

ʩʦʩʪʘʚʣʷʶʱʠʝ ʠʟ-ʟʘ ʦʩʦʙʝʥʥʦʩʪʝʡ ʩʙʦʨʘ ʥʘʮʠʦʥʘʣʴʥʦʡ ʩʪʘʪʠʩʪʠʢʠ, 

ʥʘʧʨʠʤʝʨ, ʥʝʚʦʟʤʦʞʥʦʩʪʠ ʦʪʜʝʣʠʪʴ ʦʙʲʝʤ ʧʦʩʪʫʧʣʝʥʠʡ ʦʪ ʫʛʣʝʨʦʜʥʦʛʦ 

ʥʘʣʦʛʘ ʦʪ ʧʦʩʪʫʧʣʝʥʠʡ ʦʪ ʦʩʪʘʣʴʥʳʭ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʥʘʣʦʛʦʚ. ɺ ʯʘʩʪʥʦʩʪʠ, 
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ʜʣʷ ʚ ʌʠʥʣʷʥʜʠʠ, ʢʦʪʦʨʘʷ ʚ ʩʝʨʝʜʠʥʝ 1990-ʭ ʛʛ. ʧʝʨʝʰʣʘ ʢ ʝʜʠʥʦʤʫ ʵʥʝʨʛʦ-

ʫʛʣʝʨʦʜʥʦʤʫ ʥʘʣʦʛʫ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʥʝʚʦʟʤʦʞʥʦ ʨʘʟʛʨʘʥʠʯʠʪʴ ʧʦʩʪʫʧʣʝʥʠʷ 

ʩ ʫʛʣʝʨʦʜʥʦʛʦ ʠ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʥʘʣʦʛʦʚ. 

ʀʩʪʦʯʥʠʢ: ʧʦʩʪʨʦʝʥʦ ʘʚʪʦʨʦʤ ʧʦ ʜʘʥʥʳʤ [Eurostat], [Ember], [European 

Environment Agency] ʠ [Euromonitor International] 

 

ʅʘʠʙʦʣʴʰʘʷ ʥʘʣʦʛʦʚʘʷ ʥʘʛʨʫʟʢʘ ʥʘ ʚʳʙʨʦʩʳ ʉʆ2 ʦʪ ʩʞʠʛʘʥʠʷ 

ʠʩʢʦʧʘʝʤʦʛʦ ʪʦʧʣʠʚʘ ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʐʚʝʡʮʘʨʠʠ, ʐʚʝʮʠʠ ʠ ɼʘʥʠʠ, ʛʜʝ 

ʧʦʢʘʟʘʪʝʣʴ ʚʤʝʥʝʥʥʦʡ ʮʝʥʳ ʥʘ ʫʛʣʝʨʦʜ ʜʦʩʪʠʛʘʝʪ ʟʥʘʯʝʥʠʡ 145, 144 ʠ 135 

ʝʚʨʦ ʟʘ ʪʦʥʥʫ ʉʆ2 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʅʘʠʤʝʥʴʰʘʷ ʬʠʩʢʘʣʴʥʘʷ ʥʘʛʨʫʟʢʘ ʠʟ 

ʯʠʩʣʘ ʘʥʘʣʠʟʠʨʫʝʤʳʭ ʩʪʨʘʥ ī ʫ ɹʦʣʛʘʨʠʠ, ʇʦʣʴʰʠ ʠ ʏʝʭʠʠ (36, 33 ʠ 31 ʝʚʨʦ 

ʟʘ ʪʦʥʥʫ ʉʆ2 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). ɺ ʀʪʘʣʠʠ, ʚ ʢʦʪʦʨʦʡ ʦʪʩʫʪʩʪʚʫʝʪ 

ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʧʦʩʨʝʜʩʪʚʦʤ ʫʛʣʝʨʦʜʥʦʛʦ ʥʘʣʦʛʘ ʠ ʢʦʪʦʨʘʷ ʷʚʣʷʝʪʩʷ ʣʠʰʴ 

ʩʪʨʘʥʦʡ-ʯʣʝʥʦʤ ɽʉʊɺ (ʦʭʚʘʪʳʚʘʶʱʝʡ ʦʪʥʦʩʠʪʝʣʴʥʦ ʤʘʣʳʡ ʦʙʲʝʤ ʚʳʙʨʦʩʦʚ 

ʚ ʩʪʨʘʥʝ), ʤʦʞʥʦ ʥʘʙʣʶʜʘʪʴ ʜʦʚʦʣʴʥʦ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʚʤʝʥʝʥʥʦʡ ʮʝʥʳ ʥʘ 

ʫʛʣʝʨʦʜ ï 127 ʝʚʨʦ ʟʘ ʪʦʥʥʫ ʉʆ2. ɺʦ ʤʥʦʛʦʤ ʵʪʦ ʷʚʣʷʝʪʩʷ ʩʣʝʜʩʪʚʠʝʤ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʙʦʣʴʰʦʡ ʨʦʣʠ ʥʘʣʦʛʦʚ ʥʘ ʤʠʥʝʨʘʣʴʥʦʝ ʪʦʧʣʠʚʦ. ʇʦʜʦʙʥʘʷ 

ʩʠʪʫʘʮʠʷ ʥʘʙʣʶʜʘʝʪʩʷ ʠ ʚ ʄʘʣʴʪʝ, ʛʜʝ ʛʣʘʚʥʫʶ ʨʦʣʴ ʚ ʨʝʛʫʣʠʨʦʚʘʥʠʠ 

ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʩʝʢʪʦʨʘ ʠʛʨʘʶʪ ʘʢʮʠʟʳ ʥʘ ʙʝʥʟʠʥ (ʈʠʩʫʥʦʢ 4).  

ʉʪʨʘʥʳ ʩ ʚʳʩʦʢʠʤʠ ʟʥʘʯʝʥʠʷʤʠ ʚʤʝʥʝʥʥʦʡ ʮʝʥʳ ʥʘ ʫʛʣʝʨʦʜ ʦʙʳʯʥʦ 

ʠʤʝʶʪ ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʫʛʣʝʨʦʜʦʝʤʢʦʩʪʠ ɺɺʇ. ʉ ʦʜʥʦʡ 

ʩʪʦʨʦʥʳ ʵʪʦ ʤʦʞʝʪ ʙʳʪʴ ʩʣʝʜʩʪʚʠʝʤ ʪʦʛʦ, ʯʪʦ ʚʳʩʦʢʘʷ ʮʝʥʘ ʥʘ ʫʛʣʝʨʦʜ 

ʪʦʣʢʘʝʪ ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʩʠʩʪʝʤʫ ʚ ʩʪʦʨʦʥʫ ʤʝʥʝʝ ʫʛʣʝʨʦʜʦʝʤʢʦʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʘ, ʥʘʧʨʠʤʝʨ, ʯʝʨʝʟ ʩʪʠʤʫʣʠʨʦʚʘʥʠʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʙʦʣʝʝ 

ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ. ʉ 

ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʩʪʨʘʥʳ, ʚ ʢʦʪʦʨʳʭ ʠʩʪʦʨʠʯʝʩʢʠ ʠʩʢʦʧʘʝʤʦʝ ʪʦʧʣʠʚʦ ʠʛʨʘʝʪ 

ʜʦʤʠʥʠʨʫʶʱʫʶ ʨʦʣʴ ʚ ʵʥʝʨʛʝʪʠʯʝʩʢʦʤ ʙʘʣʘʥʩʝ, ʪʨʘʜʠʮʠʦʥʥʦ ʤʦʛʫʪ ʙʳʪʴ 

ʤʝʥʝʝ ʩʢʣʦʥʥʳ ʢ ʚʚʝʜʝʥʠʶ ʚʳʩʦʢʠʭ ʥʘʣʦʛʦʚ ʚ ʪʦʧʣʠʚʥʦ-ʵʥʝʨʛʝʪʠʯʝʩʢʦʤ 

ʢʦʤʧʣʝʢʩʝ. ɺʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ ʚʚʝʜʝʥʠʝʤ ʠʥʩʪʨʫʤʝʥʪʦʚ ʫʛʣʝʨʦʜʥʦʛʦ 
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ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʠ ʦʙʲʝʤʦʤ ʚʳʙʨʦʩʦʚ ʚ ʝʚʨʦʧʝʡʩʢʠʭ ʩʪʨʘʥʘʭ ï ʧʨʝʜʤʝʪ 

ʩʣʝʜʫʶʱʝʛʦ ʧʘʨʘʛʨʘʬʘ ʜʘʥʥʦʡ ʛʣʘʚʳ. 
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 ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʚʭʦʜʥʳʭ ʜʘʥʥʳʭ ʠ ʩʧʝʮʠʬʠʢʘʮʠʷ ʤʦʜʝʣʠ 3.2.

ʆʮʝʥʢʘ ʨʦʣʠ ʚʤʝʥʝʥʥʦʡ ʮʝʥʳ ʥʘ ʫʛʣʝʨʦʜ ʠ ʝʝ ʩʦʩʪʘʚʣʷʶʱʠʭ 

ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʨʝʛʨʝʩʩʠʦʥʥʦʤ ʘʥʘʣʠʟʝ, ʚʢʣʶʯʘʶʱʝʤ ʧʦʩʪʨʦʝʥʠʝ ʨʷʜʘ 

ʧʘʥʝʣʴʥʳʭ ʨʝʛʨʝʩʩʠʡ ʩ ʬʠʢʩʠʨʦʚʘʥʥʳʤʠ ʚʨʝʤʝʥʥʳʤʠ ʠ ʩʪʨʘʥʦʚʳʤʠ 

ʵʬʬʝʢʪʘʤʠ. ɺʳʙʦʨʢʘ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʜʘʥʥʳʝ ʧʦ 31 ʝʚʨʦʧʝʡʩʢʦʡ ʩʪʨʘʥʝ ʚ 

ʧʝʨʠʦʜ 2008-2018 ʛʛ. 2008 ʛ. ʚʟʷʪ ʚ ʢʘʯʝʩʪʚʝ ʠʟʥʘʯʘʣʴʥʦʛʦ, ʪʘʢ ʢʘʢ ʚ ɻʪʦʤ 

ʛʦʜʫ ʥʘʯʘʣʘʩʴ ʚʪʦʨʘʷ ʬʘʟʘ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ɽʉʊɺ, ʢʦʛʜʘ ʟʥʘʯʠʪʝʣʴʥʘʷ 

ʯʘʩʪʴ ʨʘʟʨʝʰʝʥʠʡ ʥʘ ʚʳʙʨʦʩʳ ʩʪʘʣʘ ʨʘʩʧʨʝʜʝʣʷʪʴʩʷ ʠ ʪʦʨʛʦʚʘʪʴʩʷ ʥʘ 

ʨʳʥʦʯʥʦʡ ʦʩʥʦʚʝ.  

ɺ ʢʘʯʝʩʪʚʝ ʟʘʚʠʩʠʤʦʡ ʧʝʨʝʤʝʥʥʦʡ ʠʩʧʦʣʴʟʫʝʪʩʷ ʦʙʲʝʤ ʚʳʙʨʦʩʦʚ CO2 ʦʪ 

ʩʞʠʛʘʥʠʷ ʠʩʢʦʧʘʝʤʦʛʦ ʪʦʧʣʠʚʘ (ʉʆ2). ɺ ʢʘʯʝʩʪʚʝ ʥʝʟʘʚʠʩʠʤʳʭ ʧʝʨʝʤʝʥʥʳʭ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʣʝʜʫʶʱʠʝ. ɺʦ-ʧʝʨʚʳʭ, ʵʪʦ ʚʤʝʥʝʥʥʘʷ ʮʝʥʘ ʥʘ ʫʛʣʝʨʦʜ (ICP) ʠ 

ʝʝ ʩʦʩʪʘʚʣʷʶʱʠʝ ï ʢʦʩʚʝʥʥʘʷ ʮʝʥʘ ʥʘ ʫʛʣʝʨʦʜ (INDIRECT) ʠ ʧʨʷʤʘʷ ʮʝʥʘ ʥʘ 

ʫʛʣʝʨʦʜ (DIRECT). ɼʣʷ ʦʮʝʥʢʠ ʚʢʣʘʜʘ ʫʛʣʝʨʦʜʥʦʛʦ ʥʘʣʦʛʘ ʠ ɽʉʊɺ ʚ 

ʩʦʢʨʘʱʝʥʠʝ ʚʳʙʨʦʩʦʚ ʚ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʪʘʢʞʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚʤʝʥʝʥʥʳʡ 

ʫʛʣʝʨʦʜʥʳʡ ʥʘʣʦʛ (ICT) ʠ ʚʤʝʥʝʥʥʘʷ ʮʝʥʘ ʚ ɽʉʊɺ (IETSP) (ʩʤ. (3). 

ɺ ʢʘʯʝʩʪʚʝ ʢʦʥʪʨʦʣʴʥʳʭ ʧʝʨʝʤʝʥʥʳʭ ʠʩʧʦʣʴʟʫʝʪʩʷ ɺɺʇ ʧʦ ʇʇʉ ʚ 

ʧʦʩʪʦʷʥʥʳʭ ʮʝʥʘʭ 2010 ʛ. (GDP), ʘ ʪʘʢʞʝ ʜʦʣʷ ʩʝʢʪʦʨʘ ʫʩʣʫʛ ʚ ʜʦʙʘʚʣʝʥʥʦʡ 

ʩʪʦʠʤʦʩʪʠ (SER) ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʫʯʝʩʪʴ ʠʟʤʝʥʝʥʠʷ ʦʙʲʝʤʦʚ ʠ ʩʪʨʫʢʪʫʨʳ 

ʵʢʦʥʦʤʠʢ ʝʚʨʦʧʝʡʩʢʠʭ ʩʪʨʘʥ, ʩʧʦʩʦʙʥʳʭ ʚʣʠʷʪʴ ʥʘ ʜʠʥʘʤʠʢʫ ʚʳʙʨʦʩʦʚ.  

ʂʨʦʤʝ ʪʦʛʦ, ʚ ʤʦʜʝʣ ɹ ʚʢʣʶʯʝʥ ʧʦʢʘʟʘʪʝʣʴ ʜʦʣʠ ʚʦʟʦʙʥʦʚʣʷʝʤʦʡ 

ʵʥʝʨʛʠʠ ʚ ʧʦʪʨʝʙʣʝʥʠʠ ʧʝʨʚʠʯʥʦʡ ʵʥʝʨʛʠʠ. ʆʥ ʚ ʢʘʢʦʡ-ʪʦ ʩʪʝʧʝʥʠ ʦʪʨʘʞʘʝʪ 

ʫʩʠʣʠʷ ʩʪʨʘʥʳ ʧʦ ʨʘʟʚʠʪʠʶ ʚʦʟʦʙʥʦʚʣʷʝʤʳʭ ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ (ɺʀʕ), 

ʢʦʪʦʨʳʝ ʥʝ ʦʪʨʘʞʝʥʳ ʚ ʠʥʳʭ ʥʝʟʘʚʠʩʠʤʳʭ ʧʝʨʝʤʝʥʥʳʭ. ʇʨʦʚʝʜʝʥʥʳʝ 

ʵʤʧʠʨʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʫʢʘʟʳʚʘʶʪ ʥʘ ʦʪʩʫʪʩʪʚʠʝ ʠʣʠ ʥʘʣʠʯʠʝ ʩʣʘʙʦʡ 

ʚʟʘʠʤʦʩʚʷʟʠ ʤʝʞʜʫ ʮʝʥʦʡ ʥʘ ʫʛʣʝʨʦʜ (ʚ ʚʠʜʝ ʥʘʣʦʛʘ ʠʣʠ ʨʳʥʦʯʥʦʡ ʮʝʥʳ ʥʘ 

ɽʉʊɺ) ʠ ʨʘʩʰʠʨʝʥʠʝʤ ʤʦʱʥʦʩʪʝʡ ɺʀʕ, ʨʘʟʚʠʪʠʝ ʢʦʪʦʨʦʡ ʚʦ ʤʥʦʛʦʤ ʩʪʘʣʦ 

ʨʝʟʫʣʴʪʘʪʦʤ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʤʝʨ ʨʝʛʫʣʠʨʦʚʘʥʠʷ (feed-in ʪʘʨʠʬʦʚ, ʟʝʣʝʥʳʭ 
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ʩʝʨʪʠʬʠʢʘʪʦʚ, ʪʝʥʜʝʨʦʚ ʥʘ ʫʩʪʘʥʦʚʢʫ ʤʦʱʥʦʩʪʝʡ ʛʝʥʝʨʘʮʠʠ ɺʀʕ ʠ ʧʨʦʯ.) 

[Kilinc -Ata 2016; Tvinnereim, Mehling 2018; Liu, Zhang, Feng 2019].  

ʅʘʢʦʥʝʮ, ʚ ʤʦʜʝʣʴ ʪʘʢʞʝ ʚʢʣʶʯʝʥ ʧʦʢʘʟʘʪʝʣʴ, ʦʪʨʘʞʘʶʱʠʡ ʜʦʣʶ 

ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʝʢʪʦʨʘ ʚ ʩʦʚʦʢʫʧʥʳʭ ʚʳʙʨʦʩʘʭ CO2 ʦʪ ʩʞʠʛʘʥʠʷ ʠʩʢʦʧʘʝʤʦʛʦ 

ʪʦʧʣʠʚʘ (TRANS). ʊʘʢ ʢʘʢ ʠʤʝʥʥʦ ʚ ʪʨʘʥʩʧʦʨʪʥʦʤ ʩʝʢʪʦʨʝ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʢʦʩʚʝʥʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʚʳʙʨʦʩʦʚ (ʚ ʪʦʤ 

ʯʠʩʣʝ ʘʢʮʠʟʦʚ ʥʘ ʤʦʪʦʨʥʦʝ ʪʦʧʣʠʚʦ), ʠʟʤʝʥʝʥʠʷ ʜʦʣʠ ʪʨʘʥʩʧʦʨʪʘ ʚ 

ʩʦʚʦʢʫʧʥʳʭ ʚʳʙʨʦʩʘʭ ʤʦʛʫʪ ʦʢʘʟʳʚʘʪʴ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ 

ʟʘʚʠʩʠʤʫʶ ʧʝʨʝʤʝʥʥʫʶ. ʇʝʨʝʤʝʥʥʘʷ TRANS ʪʘʢʞʝ ʢʦʩʚʝʥʥʦ ʫʯʠʪʳʚʘʝʪ 

ʚʣʠʷʥʠʝ ʩʦʚʦʢʫʧʥʦʩʪʠ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʤʝʨ ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʧʦʣʠʪʠʢʠ 

ʝʚʨʦʧʝʡʩʢʠʭ ʩʪʨʘʥ ʚ ʪʨʘʥʩʧʦʨʪʥʦʤ ʩʝʢʪʦʨʝ (ʥʘʧʨʠʤʝʨ, ʧʦʚʳʰʝʥʠʝ 

ʩʪʘʥʜʘʨʪʦʚ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʜʚʠʛʘʪʝʣʝʡ).  

ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʪʘʢʞʝ ʚʢʣʶʯʘʝʪ ʬʠʢʩʠʨʦʚʘʥʥʳʝ ʩʪʨʘʥʦʚʳʝ ʠ 

ʚʨʝʤʝʥʥʳʝ (ʛʦʜʦʚʳʝ) ʵʬʬʝʢʪʳ. ɺʢʣʶʯʝʥʠʝ ʩʪʨʘʥʦʚʳʭ ʵʬʬʝʢʪʦʚ ʧʦʟʚʦʣʷʝʪ 

ʫʯʝʩʪʴ ʩʢʨʳʪʳʝ ʥʝʠʟʤʝʥʥʳʝ ʚʦ ʚʨʝʤʝʥʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʪʨʘʥ, ʧʦʪʝʥʮʠʘʣʴʥʦ 

ʩʧʦʩʦʙʥʳʝ ʦʢʘʟʘʪʴ ʚʣʠʷʥʠʝ ʥʘ ʟʘʚʠʩʠʤʫʶ ʧʝʨʝʤʝʥʥʫʶ. ʂ ʯʠʩʣʫ ʪʘʢʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʢʘʯʝʩʪʚʦ ʨʳʥʦʯʥʳʭ ʠʥʩʪʠʪʫʪʦʚ, ʦʩʦʙʝʥʥʦʩʪʠ 

ʬʠʩʢʘʣʴʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ, ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʨʳʥʦʯʥʦʡ ʩʠʣʳ ʚ ʦʪʨʘʩʣʷʭ 

ʵʢʦʥʦʤʠʢʠ ʠ ʜʨ. ɺʢʣʶʯʝʥʠʝ ʚʨʝʤʝʥʥʳʭ ʵʬʬʝʢʪʦʚ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʧʦʟʚʦʣʷʝʪ 

ʫʯʝʩʪʴ ʦʙʱʠʝ ʜʣʷ ʚʩʝʭ ʩʪʨʘʥ ʚʨʝʤʝʥʥʳʝ ʵʬʬʝʢʪʳ. ʉʨʝʜʠ ʥʠʭ, ʥʘʧʨʠʤʝʨ,  ī 

ʢʦʣʝʙʘʥʠʝ ʨʳʥʦʯʥʳʭ ʮʝʥ ʥʘ ʵʥʝʨʛʦʨʝʩʫʨʩʳ, ʬʠʥʘʥʩʦʚʳʡ ʢʨʠʟʠʩ 2008-2009 

ʛʛ., ʝʚʨʦʧʝʡʩʢʠʡ ʜʦʣʛʦʚʦʡ ʢʨʠʟʠʩ, ʥʘʯʘʚʰʠʡʩʷ ʚ 2010 ʛ., ʘ ʪʘʢʞʝ ʨʘʟʚʠʪʠʝ 

ʦʙʱʝʝʚʨʦʧʝʡʩʢʦʛʦ ʢʣʠʤʘʪʠʯʝʩʢʦʛʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʵʚʦʣʶʮʠʷ 

ɽʉʊɺ, ʩʧʦʩʦʙʥʳʭ ʩʝʨʴʝʟʥʳʤ ʦʙʨʘʟʦʤ ʧʦʚʣʠʷʪʴ ʥʘ ʜʠʥʘʤʠʢʫ ʚʳʙʨʦʩʦʚ. 

 ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʚʩʝʭ ʧʝʨʝʤʝʥʥʳʭ, ʚʢʣʶʯʝʥʥʳʭ ʚ ʘʥʘʣʠʟ, ʠʭ 

ʨʘʟʤʝʨʥʦʩʪʴ, ʦʧʠʩʘʥʠʝ ʦʞʠʜʘʝʤʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʚʣʠʷʥʠʷ ʥʘ ʟʘʚʠʩʠʤʫʶ 

ʧʝʨʝʤʝʥʥʫʶ, ʘ ʪʘʢʞʝ ʠʩʪʦʯʥʠʢʠ ʧʝʨʚʠʯʥʳʭ ʜʘʥʥʳʭ ʧʨʠʚʝʜʝʥʳ ʚ ʊʘʙʣʠʮʝ 3. 

ʆʧʠʩʘʪʝʣʴʥʘʷ ʩʪʘʪʠʩʪʠʢʘ, ʘ ʪʘʢʞʝ ʢʦʨʨʝʣʷʮʠʦʥʥʘʷ ʤʘʪʨʠʮʘ ʧʝʨʝʤʝʥʥʳʭ 

ʧʨʠʚʝʜʝʥʘ ʚ ʇʨʠʣʦʞʝʥʠʷʭ 5-6.  
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ʊʘʙʣʠʮʘ 3 ï ʆʧʠʩʘʥʠʝ ʚʭʦʜʥʳʭ ʜʘʥʥʳʭ ʤʦʜʝʣʠ 

ʅʘʟʚʘʥʠʝ 

ʧʝʨʝʤʝʥʥʦʡ 

ʂʦʜ 

ʧʝʨʝʤʝʥ

ʥʦʡ 

ʈʘʟʤʝʨ

ʥʦʩʪʴ 
ʆʧʠʩʘʥʠʝ 

ʆʞʠʜʘʝʤʦʝ 

ʥʘʧʨʘʚʣʝʥʠʝ 

ʚʣʠʷʥʠʷ ʥʘ 

ʟʘʚʠʩʠʤʫʶ 

ʧʝʨʝʤʝʥʥʫʶ 

ʀʩʪʦʯʥʠʢ  

ɺʳʙʨʦʩʳ 

CO2 
CO2 ʪ CO2 

ɺʳʙʨʦʩʳ CO2 ʦʪ 

ʩʞʠʛʘʥʠʷ ʠʩʢʦʧʘʝʤʦʛʦ 

ʪʦʧʣʠʚʘ 

- [IEA(a)] 

ɺʤʝʥʝʥʥʘʷ 

ʮʝʥʘ ʥʘ 

ʫʛʣʝʨʦʜ 

ICP 
ʤʣʥ 

ʝʚʨʦ 

ʉʫʤʤʘ ʢʦʩʚʝʥʥʦʡ ʠ 

ʧʨʷʤʦʡ ʮʝʥʳ ʥʘ ʫʛʣʝʨʦʜ 

(ʩʤ. (1))  

ʆʪʨʠʮʘʪʝʣʴʥʦʝ 

ʈʘʩʩʯʠʪʘʥʦ 

ʘʚʪʦʨʦʤ ʥʘ 

ʦʩʥʦʚʝ [Eurostat] 

ʂʦʩʚʝʥʥʘʷ 

ʮʝʥʘ ʥʘ 

ʫʛʣʝʨʦʜ 

INDIRE

CT 

ʤʣʥ 

ʝʚʨʦ 

ʇʦʩʪʫʧʣʝʥʠʷ ʩ ʥʘʣʦʛʦʚ 

ʥʘ ʠʩʢʦʧʘʝʤʦʝ ʪʦʧʣʠʚʦ 

ʠʟ ʨʘʩʯʝʪʘ ʥʘ ʝʜʠʥʠʮʫ 

ʚʳʙʨʦʩʦʚ ʉʆ2 ʦʪ 

ʩʞʠʛʘʥʠʷ ʠʩʢʦʧʘʝʤʦʛʦ 

ʪʦʧʣʠʚʘ (ʩʤ. (2)) 

ʆʪʨʠʮʘʪʝʣʴʥʦʝ. 

ʆʙʱʠʡ ʨʦʩʪ ʥʘʣʦʛʦʚ 

ʚ ʵʥʝʨʛʝʪʠʢʝ 

ʩʜʝʨʞʠʚʘʝʪ 

ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʝ 

ʠ ʚʝʜʝʪ ʢ 

ʩʜʝʨʞʠʚʘʥʠʶ ʨʦʩʪʘ 

ʠʣʠ ʩʦʢʨʘʱʝʥʠʶ 

ʚʳʙʨʦʩʦʚ 

ʈʘʩʩʯʠʪʘʥʦ 

ʘʚʪʦʨʦʤ ʥʘ 

ʦʩʥʦʚʝ [Eurostat] 

ʇʨʷʤʘʷ 

ʮʝʥʘ ʥʘ 

ʫʛʣʝʨʦʜ 

DIRECT 
ʤʣʥ 

ʝʚʨʦ 

ʉʫʤʤʘ ʚʤʝʥʝʥʥʦʛʦ 

ʫʛʣʝʨʦʜʥʦʛʦ ʥʘʣʦʛʘ ʠ 

ʚʤʝʥʝʥʥʦʡ ʮʝʥʳ ʥʘ 

ʫʛʣʝʨʦʜ (ʩʤ. (3)) 

ʆʪʨʠʮʘʪʝʣʴʥʦʝ 

ʈʘʩʩʯʠʪʘʥʦ 

ʘʚʪʦʨʦʤ ʥʘ 

ʦʩʥʦʚʝ [Eurostat] 

ɺʤʝʥʝʥʥʳʡ 

ʫʛʣʝʨʦʜʥʳʡ 

ʥʘʣʦʛ 

CT 
ʤʣʥ 

ʝʚʨʦ 

ʇʦʩʪʫʧʣʝʥʠʷ ʩ 

ʫʛʣʝʨʦʜʥʦʛʦ ʥʘʣʦʛʘ ʠʟ 

ʨʘʩʯʝʪʘ ʥʘ ʝʜʠʥʠʮʫ 

ʚʳʙʨʦʩʦʚ ʉʆ2 ʦʪ 

ʩʞʠʛʘʥʠʷ ʠʩʢʦʧʘʝʤʦʛʦ 

ʪʦʧʣʠʚʘ (ʩʤ. (4)) 

ʆʪʨʠʮʘʪʝʣʴʥʦʝ. 

ʋʛʣʝʨʦʜʥʳʡ ʥʘʣʦʛ 

ʥʘʧʨʷʤʫʶ 

ʩʪʠʤʫʣʠʨʫʝʪ 

ʩʦʢʨʘʱʝʥʠʝ 

ʚʳʙʨʦʩʦʚ.  

ʈʘʩʩʯʠʪʘʥʦ 

ʘʚʪʦʨʦʤ ʥʘ 

ʦʩʥʦʚʝ [Eurostat] 

ɺʤʝʥʝʥʥʘʷ 

ʮʝʥʘ ʚ 

ɽʉʊɺ 

ETS 
ʤʣʥ 

ʝʚʨʦ 

ʇʨʦʠʟʚʝʜʝʥʠʝ ʩʨʝʜʥʝʡ 

ʮʝʥʳ ɽʉʊɺ ʥʘ ʦʙʲʝʤ 

ʪʦʨʛʫʝʤʳʭ ʨʘʟʨʝʰʝʥʠʡ 

ʠʟ ʨʘʩʯʝʪʘ ʥʘ ʝʜʠʥʠʮʫ 

ʚʳʙʨʦʩʦʚ ʉʆ2 ʦʪ 

ʩʞʠʛʘʥʠʷ ʠʩʢʦʧʘʝʤʦʛʦ 

ʪʦʧʣʠʚʘ (ʩʤ. (5)) 

ʆʪʨʠʮʘʪʝʣʴʥʦʝ. 

ɽʉʊɺ ʥʘʧʨʷʤʫʶ 

ʩʪʠʤʫʣʠʨʫʝʪ 

ʩʦʢʨʘʱʝʥʠʝ 

ʚʳʙʨʦʩʦʚ. 

ʈʘʩʩʯʠʪʘʥʦ 

ʘʚʪʦʨʦʤ ʥʘ 

ʦʩʥʦʚʝ [European 

Environment 

Agency; Ember] 

ɼʦʣʷ ɺʀʕ 

ʚ 

ʵʥʝʨʛʦʧʦʪʨ

ʝʙʣʝʥʠʠ 

REN % 

ɼʦʣʷ ʚʦʟʦʙʥʦʚʣʷʝʤʦʡ 

ʵʥʝʨʛʠʠ ʚ ʢʦʥʝʯʥʦʤ 

ʧʦʪʨʝʙʣʝʥʠʠ ʵʥʝʨʛʠʠ 

ʆʪʨʠʮʘʪʝʣʴʥʦʝ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ 

ʨʘʟʚʠʪʠʝ ɺʀʕ 

ʪʨʝʙʫʝʪ ʨʘʩʰʠʨʝʥʠʷ 

ʨʝʟʝʨʚʥʳʭ 

ʤʦʱʥʦʩʪʝʡ, 

ʨʘʙʦʪʘʶʱʠʭ ʥʘ 

ʠʩʢʦʧʘʝʤʦʤ 

ʪʦʧʣʠʚʝ, ʧʦʣʠʪʠʢʘ 

ʨʘʟʚʠʪʠʷ ɺʀʕ ʚ 

ʮʝʣʦʤ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʩʦʢʨʘʱʝʥʠʶ 

ʚʳʙʨʦʩʦʚ. 

[IEA(a)] 

ɺɺʇ GDP 
ʤʣʨʜ 

ʜʦʣʣ. 

ɺɺʇ ʧʦ ʇʇʉ ʚ 

ʧʦʩʪʦʷʥʥʳʭ ʮʝʥʘʭ 2010 

ʛ.  

ʇʦʣʦʞʠʪʝʣʴʥʦʝ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ 

ʩ ʧʦʚʳʰʝʥʠʝʤ 

ʫʨʦʚʥʷ 

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ 

ʨʘʟʚʠʪʠʷ ʧʦʷʚʣʷʝʪʩʷ 

ʙʦʣʴʰʝ 

ʚʦʟʤʦʞʥʦʩʪʝʡ 

[IEA(a)] 
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ʩʦʢʨʘʱʝʥʠʝ 

ʚʳʙʨʦʩʦʚ, ʨʦʩʪ ɺɺʇ 

ʚ ʮʝʣʦʤ ʚʝʜʝʪ ʢ ʠʭ 

ʫʚʝʣʠʯʝʥʠʶ.  

ɼʦʣʷ 

ʪʨʘʥʩʧʦʨʪʘ 

ʚ ʚʳʙʨʦʩʘʭ 

TRANS % 

ɼʦʣʷ ʪʨʘʥʩʧʦʨʪʥʦʛʦ 

ʩʝʢʪʦʨʘ ʚ ʩʦʚʦʢʫʧʥʳʭ 

ʚʳʙʨʦʩʘʭ ʉʆ2 ʦʪ 

ʩʞʠʛʘʥʠʷ ʠʩʢʦʧʘʝʤʦʛʦ 

ʪʦʧʣʠʚʘ 

- [IEA(a)] 

ɼʦʣʷ ʫʩʣʫʛ 

ʚ ɺɺʇ 
SER % 

ɼʦʣʷ ʩʝʢʪʦʨʘ ʫʩʣʫʛ ʚ 

ʜʦʙʘʚʣʝʥʥʦʡ ʩʪʦʠʤʦʩʪʠ 
- 

[Euromonitor 

International] 

ʀʩʪʦʯʥʠʢ: ʩʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʦʤ 

ʆʮʝʥʠʚʘʝʤʳʝ ʨʝʛʨʝʩʩʠʠ ʠʤʝʶʪ ʩʣʝʜʫʶʱʠʡ ʚʠʜ (6,7,8). ɺ ʢʘʞʜʦʡ 

ʤʦʜʝʣʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʦʮʝʥʠʚʘʝʪʩʷ ʚʣʠʷʥʠʝ ʚʤʝʥʝʥʥʦʡ ʮʝʥʳ ʥʘ ʫʛʣʝʨʦʜ ʠ 

ʝʝ ʩʦʩʪʘʚʣʷʶʱʠʭ ʩ ʨʘʟʙʠʚʢʦʡ ʥʘ ʢʦʩʚʝʥʥʫʶ ʠ ʧʨʷʤʫʶ ʮʝʥʫ ʥʘ ʫʛʣʝʨʦʜ (7), ʘ 

ʪʘʢʞʝ ʥʘ ʢʦʩʚʝʥʥʫʶ ʮʝʥʫ ʥʘ ʫʛʣʝʨʦʜ, ʚʤʝʥʝʥʥʳʡ ʫʛʣʝʨʦʜʥʳʡ ʥʘʣʦʛ ʠ 

ʚʤʝʥʥʫʶ ʮʝʥʫ ʥʘ ɽʉʊɺ (8). ɼʣʷ ʬʦʨʤʘʣʴʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʟʘʜʘʯ 

ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʩʬʦʨʤʫʣʠʨʦʚʘʥʳ ʪʨʠ ʨʘʙʦʯʠʝ ʛʠʧʦʪʝʟʳ, ʢʘʞʜʘʷ ʠʟ 

ʢʦʪʦʨʳʭ ʪʝʩʪʠʨʫʝʪʩʷ ʧʦʩʨʝʜʩʪʚʦʤ ʦʮʝʥʢʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʤʦʜʝʣʠ.  

ʇʝʨʚʘʷ ʤʦʜʝʣʴ ʦʮʝʥʠʚʘʝʪ ʚʦʟʜʝʡʩʪʚʠʝ ʚʤʝʥʥʦʡ ʮʝʥʳ ʥʘ ʫʛʣʝʨʦʜ ʥʘ 

ʜʠʥʘʤʠʢʫ ʚʳʙʨʦʩʦʚ ʚ ʮʝʣʦʤ. ɻʠʧʦʪʝʟʘ 1. ʀʟʤʝʥʝʥʠʝ ʚʤʝʥʝʥʥʦʡ ʮʝʥʳ ʥʘ 

ʫʛʣʝʨʦʜ (ICP) ʦʪʨʠʮʘʪʝʣʴʥʦ ʚʣʠʷʝʪ ʥʘ ʜʠʥʘʤʠʢʫ ʚʳʙʨʦʩʦʚ ʉʆ2 

 

ʄʦʜʝʣʴ 1: ὅὕς ὧ  Ὅzὅὖ  ὙzὉὔ  ὋzὈὖ  ὝzὙὃὔὛ 

 ὛzὉὙὛό ὺ Ὡ                   (6) 

 

ɺ ʨʘʤʢʘʭ ʚʪʦʨʦʡ ʤʦʜʝʣʠ ʩʨʘʚʥʠʚʘʝʪʩʷ ʚʣʠʷʥʠʝ ʧʨʷʤʦʡ ʠ ʢʦʩʚʝʥʥʦʡ 

ʮʝʥʳ (ʢʘʢ ʩʦʩʪʘʚʣʷʶʱʠʭ ʚʤʝʥʝʥʥʦʡ ʮʝʥʳ ʥʘ ʫʛʣʝʨʦʜ) ʥʘ ʜʠʥʘʤʠʢʫ ʚʳʙʨʦʩʦʚ. 

ɻʠʧʦʪʝʟʘ 2. ʀʟʤʝʥʝʥʠʝ ʠ ʧʨʷʤʦʡ (DIRECT), ʠ ʢʦʩʚʝʥʥʦʡ (INDIRECT) ʮʝʥʳ ʥʘ 

ʫʛʣʝʨʦʜ ʦʪʨʠʮʘʪʝʣʴʥʦ ʚʣʠʷʝʪ ʥʘ ʜʠʥʘʤʠʢʫ ʚʳʙʨʦʩʦʚ ʉʆ2, ʧʨʠʯʝʤ ʚʣʠʷʥʠʝ 

ʧʨʷʤʦʡ ʙʦʣʴʰʝ, ʯʝʤ ʚʣʠʷʥʠʝ ʢʦʩʚʝʥʥʦʡ. ʋʯʠʪʳʚʘʷ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʧʨʷʤʳʝ 

ʠʥʩʪʨʫʤʝʥʪʳ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʚʳʙʨʦʩʦʚ ʚ ʦʪʣʠʯʠʝ ʦʪ ʢʦʩʚʝʥʥʳʭ ʥʘʧʨʷʤʫʶ 

ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʮʝʥʫ ʥʘ ʫʛʣʝʨʦʜ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʝʛʦ ʩʦʜʝʨʞʘʥʠʷ ʚ 
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ʠʩʢʦʧʘʝʤʦʤ ʪʦʧʣʠʚʝ, ʦʞʠʜʘʝʪʩʷ, ʯʪʦ ʠʭ ʚʣʠʷʥʠʝ ʥʘ ʠʟʤʝʥʝʥʠʝ ʦʙʲʝʤʘ 

ʚʳʙʨʦʩʦʚ ʦʪʥʦʩʠʪʝʣʴʥʦ ʙʦʣʴʰʝ. 

 

ʄʦʜʝʣʴ 2: ὅὕς ὧ  ὍzὔὈὍὙὉὅὝ ὈzὍὙὉὅὝ ὙzὉὔ  ὋzὈὖ

 ὝzὙὃὔὛ ὛzὉὙὛ– — ‖                  (7) 

 

ɺ ʨʘʤʢʘʭ ʪʨʝʪʴʝʡ ʤʦʜʝʣʠ ʩʨʘʚʥʠʚʘʝʪʩʷ ʚʣʠʷʥʠʝ ʜʚʫʭ ʩʦʩʪʘʚʣʷʶʱʠʭ 

ʧʨʷʤʦʡ ʮʝʥʳ ʥʘ ʫʛʣʝʨʦʜ ï ʚʤʝʥʝʥʥʦʡ ʩʪʘʚʢʠ ʫʛʣʝʨʦʜʥʦʛʦ ʥʘʣʦʛʘ ʠ 

ʚʤʝʥʝʥʥʦʡ ʮʝʥʳ ʚ ɽʉʊɺ ʥʘ ʜʠʥʘʤʠʢʫ ʚʳʙʨʦʩʦʚ. ɻʠʧʦʪʝʟʘ 3. ʀʟʤʝʥʝʥʠʝ 

ʚʤʝʥʝʥʥʦʡ ʩʪʘʚʢʠ ʫʛʣʝʨʦʜʥʦʛʦ ʥʘʣʦʛʘ (CT) ʠ ʚʤʝʥʝʥʥʦʡ ʮʝʥʳ ʚ ɽʉʊɺ (ETS) 

ʦʪʨʠʮʘʪʝʣʴʥʦ ʚʣʠʷʝʪ ʥʘ ʜʠʥʘʤʠʢʫ ʚʳʙʨʦʩʦʚ ʉʆ2, ʧʨʠʯʝʤ ʚʣʠʷʥʠʝ 

ʚʤʝʥʝʥʥʦʛʦ ʥʘʣʦʛʘ ʥʘ ʫʛʣʝʨʦʜ ʙʦʣʴʰʝ, ʯʝʤ ʚʤʝʥʝʥʥʦʡ ʮʝʥʳ ʥʘ ɽʉʊɺ. 

ʋʯʠʪʳʚʘʷ ʩʣʦʞʥʦʩʪʠ ʨʘʟʚʠʪʠʷ ɽʉʊɺ, ʘ ʠʤʝʥʥʦ ʧʨʦʙʣʝʤʳ ʥʝʧʨʝʜʩʢʘʟʫʝʤʦʛʦ 

ʚʣʠʷʥʠʷ ʜʠʥʘʤʠʢʠ ʚʘʣʦʚʦʛʦ ʚʳʧʫʩʢʘ ʥʘ ʫʨʦʚʝʥʴ ʮʝʥ ʥʘ ʫʛʣʝʨʦʜʥʦʤ ʨʳʥʢʝ 

(ʦʩʦʙʝʥʥʦ ʚ ʪʝʯʝʥʠʝ 2008-2012 ʛʛ.), ʦʞʠʜʘʝʪʩʷ, ʯʪʦ ʝʝ ʚʣʠʷʥʠʝ ʥʘ ʦʙʲʝʤ 

ʚʳʙʨʦʩʦʚ ʥʠʞʝ, ʯʝʤ ʫʛʣʝʨʦʜʥʳʭ ʥʘʣʦʛʦʚ, ʜʝʡʩʪʚʫʶʱʠʭ ʚ ʝʚʨʦʧʝʡʩʢʠʭ 

ʩʪʨʘʥʘʭ. 

 

ʄʦʜʝʣʴ 3: ὅὕς ὧ А ὍzὔὈὍὙὉὅὝА ὅzὝ А ὉzὝὛ А ὙzὉὔ Аᶻ

ὋὈὖ  А ὝzὙὃὔὛА ὛzὉὙὛ‚ ” ‰                 (8) 

ɼʣʷ ʫʜʦʙʩʪʚʘ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʨʝʟʫʣʴʪʘʪʦʚ ʦʮʝʥʢʠ ʢʦʵʬʬʠʮʠʝʥʪʦʚ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʣʦʛʘʨʠʬʤʳ ʟʘʚʠʩʠʤʦʡ ʠ ʥʝʟʘʚʠʩʠʤʳʭ ʧʝʨʝʤʝʥʥʳʭ. ɺʪʦʨʘʷ (7) 

ʠ ʪʨʝʪʴʷ (8) ʤʦʜʝʣʠ ʦʧʠʨʘʶʪʩʷ ʥʘ ʜʘʥʥʳʝ ʥʝʧʦʣʥʦʡ ʚʳʙʦʨʢʠ ʠʟ 21 

ʝʚʨʦʧʝʡʩʢʠʭ ʩʪʨʘʥ, ʜʣʷ ʢʦʪʦʨʳʭ ʙʳʣʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʚʦʟʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ 

ʥʘʣʦʛʦʚʳʝ ʧʦʩʪʫʧʣʝʥʠʷ ʦʪ ʫʛʣʝʨʦʜʥʦʛʦ ʠ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʥʘʣʦʛʦʚ. ʆʮʝʥʢʘ 

ʧʝʨʚʦʡ ʤʦʜʝʣʠ (6) ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʢʘʢ ʜʣʷ ʧʦʣʥʦʡ ʚʳʙʦʨʢʠ ʠʟ 31 

ʝʚʨʦʧʝʡʩʢʠʭ ʩʪʨʘʥ, ʪʘʢ ʠ ʥʝʧʦʣʥʦʡ ʠʟ 24 ʩʪʨʘʥ.  
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 ʈʝʟʫʣʴʪʘʪʳ ʨʝʛʨʝʩʩʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ 3.3.

ʈʝʟʫʣʴʪʘʪʳ ʨʝʛʨʝʩʩʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ ʧʨʠʚʝʜʝʥʳ ʚ ʊʘʙʣʠʮʝ 4. ɺ ʥʝʡ 

ʫʢʘʟʘʥʳ ʦʮʝʥʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʨʝʛʨʝʩʩʠʡ ʠ ʫʨʦʚʝʥʴ 

ʟʥʘʯʠʤʦʩʪʠ ʦʮʝʥʦʢ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʫʨʘʚʥʝʥʠʡ (6), (7) ʠ (8).  

ʊʘʙʣʠʮʘ 4 ï ʈʝʟʫʣʴʪʘʪʳ ʨʝʛʨʝʩʩʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ 

ʅʘʟʚʘʥʠʝ 

ʧʝʨʝʤʝʥʥʦʡ 

ʂʦʜ 

ʧʝʨʝʤʝʥʥʦʡ 

1 ʤʦʜʝʣʴ (6) 2 ʤʦʜʝʣʴ 

(7) 

3 ʤʦʜʝʣʴ 

(8) 31 ʩʪʨʘʥʘ 24 ʩʪʨʘʥʳ 
ɺʤʝʥʝʥʥʘʷ ʮʝʥʘ ʥʘ 

ʫʛʣʝʨʦʜ 
ICP -3,034*** -4,467***  - - 

ʂʦʩʚʝʥʥʘʷ ʮʝʥʘ ʥʘ 

ʫʛʣʝʨʦʜ 
INDIRECT - - -4,080***  -4,040***  

ʇʨʷʤʘʷ ʮʝʥʘ ʥʘ 

ʫʛʣʝʨʦʜ 
DIRECT - - -7.265**  - 

ɺʤʝʥʝʥʥʳʡ 

ʫʛʣʝʨʦʜʥʳʡ ʥʘʣʦʛ 
ICT - - - -7,069*  

ɺʤʝʥʝʥʥʘʷ ʮʝʥʘ ʚ 

ɽʉʊɺ 
IETSP - - - -9,182* 

ɼʦʣʷ ɺʀʕ ʚ 

ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʠ 
REN -2,539*** -3,101***  -3,047***  -3,011***  

ɺɺʇ GDP 0,255** 0,177**  0,210**  0,209**  

ɼʦʣʷ ʪʨʘʥʩʧʦʨʪʘ ʚ 

ɺɺʇ 
TRANS -1,881*** -1,606***  -1,730***  -1,710***  

ʉʪʨʘʥʦʚʳʝ ʠ ʚʨʝʤʝʥʥʳʝ ʬʠʢʩ. 

ʵʬʬʝʢʪʳ 
+ + + + 

_cons 10,271*** 10,705***  10,551***  195,733***  

 R
2
 0,818 0,828 0,831 0,831 

F-test 
F(13,30) = 

61,65*** 

F(13,23) = 

82,57***  

F(14,23) = 

74,82***  

F(15,23) = 

72,96***  

SSE 0,465 0,340 0,335 0,334 

SEE 0,125 0,122 0,121 0,121 

N 310 240 240 240 

ʋʨʦʚʝʥʴ ʟʥʘʯʠʤʦʩʪʠ: *p<0,1; ** p<0,05; *** p<0,01  

ʀʩʪʦʯʥʠʢ: ʨʘʩʩʯʠʪʘʥʦ ʘʚʪʦʨʦʤ 

ʈʝʟʫʣʴʪʘʪʳ F-ʪʝʩʪʘ ʫʢʘʟʳʚʘʶʪ ʥʘ ʪʦ, ʯʪʦ ʚʩʝ ʤʦʜʝʣʠ ʚ ʮʝʣʦʤ ʟʥʘʯʠʤʳ 

ʥʘ ʣʶʙʦʤ ʘʜʝʢʚʘʪʥʦʤ ʫʨʦʚʥʝ ʟʥʘʯʠʤʦʩʪʠ. ʈʝʟʫʣʴʪʘʪʳ ʪʝʩʪʘ ɺʘʣʴʜʘ (ʊʘʙʣʠʮʘ 

4) ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʦʪʣʠʯʠʝ ʦʪ ʥʫʣʷ ʚʩʝʭ ʬʠʢʩʠʨʦʚʘʥʥʳʭ ʵʬʬʝʢʪʦʚ ʠ 

ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʦʩʪʴ ʤʦʜʝʣʠ ʩ ʬʠʢʩʠʨʦʚʘʥʥʳʤʠ ʵʬʬʝʢʪʘʤʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ 

ʩʢʚʦʟʥʦʡ ʨʝʛʨʝʩʩʠʝʡ. ʈʝʟʫʣʴʪʘʪʳ ʪʝʩʪʘ ʍʘʫʩʤʘʥʘ (ʇʨʠʣʦʞʝʥʠʝ 7) ʫʢʘʟʳʚʘʶʪ 

ʥʘ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʦʩʪʴ ʤʦʜʝʣʠ ʩ ʬʠʢʩʠʨʦʚʘʥʥʳʤʠ ʵʬʬʝʢʪʘʤʠ ʧʦ ʩʨʘʚʥʝʥʠʶ 
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ʩ ʤʦʜʝʣʴʶ ʩʦ ʩʣʫʯʘʡʥʳʤʠ ʵʬʬʝʢʪʘʤʠ. ʈʝʟʫʣʴʪʘʪʳ ʪʝʩʪʘ ʇʠʨʩʦʥʘ 

(ʇʨʠʣʦʞʝʥʠʝ 8) ʫʢʘʟʳʚʘʶʪ ʥʘ ʦʪʩʫʪʩʪʚʠʝ ʢʦʨʨʝʣʷʮʠʠ ʦʰʠʙʢʠ ʤʝʞʜʫ ʢʨʦʩʩ-

ʩʝʢʮʠʷʤʠ. ɼʣʷ ʩʤʷʛʯʝʥʠʷ ʧʨʦʙʣʝʤʳ ʛʨʫʧʧʦʚʦʡ ʛʝʪʝʨʦʩʢʝʜʦʩʪʠʯʥʦʩʪʠ ʠ 

ʘʚʪʦʢʦʨʨʝʣʷʮʠʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʨʦʙʘʩʪʥʳʝ ʩʪʘʥʜʘʨʪʥʳʝ ʦʰʠʙʢʠ.  

 ʆʮʝʥʢʘ ʤʦʜʝʣʠ 1 (ʩʤ. (6)) ʥʝ ʜʘʝʪ ʦʩʥʦʚʘʥʠʡ ʦʪʚʝʨʛʥʫʪʴ H01 ʦʙ 

ʦʪʨʠʮʘʪʝʣʴʥʦʤ ʚʣʠʷʥʠʠ ʠʟʤʝʥʝʥʠʷ ʚʤʝʥʝʥʥʦʡ ʮʝʥʳ ʥʘ ʫʛʣʝʨʦʜ (ICP) ʥʘ 

ʜʠʥʘʤʠʢʫ ʦʙʲʝʤʦʚ ʚʳʙʨʦʩʦʚ ʉʆ2 ʦʪ ʩʞʠʛʘʥʠʷ ʠʩʢʦʧʘʝʤʦʛʦ ʪʦʧʣʠʚʘ. 

ʋʚʝʣʠʯʝʥʠʝ ICP ʥʘ 1% ʚ ʩʨʝʜʥʝʤ ʚʝʜʝʪ ʢ ʩʥʠʞʝʥʠʶ ʚʳʙʨʦʩʦʚ ʥʘ 3,0% ʜʣʷ 

ʚʳʙʦʨʢʠ ʠʟ 31 ʩʪʨʘʥʳ ʠ ʥʘ 4,5% ʜʣʷ ʚʳʙʦʨʢʠ ʠʟ 24 ʩʪʨʘʥ r(ʊʘʙʣʠʮʘ 4).  

ʈʝʟʫʣʴʪʘʪʳ ʤʦʜʝʣʠ 2 (ʩʤ. (7)) , ʥʘʧʨʘʚʣʝʥʥʦʡ ʥʘ ʩʦʧʦʩʪʘʚʣʝʥʠʝ ʚʢʣʘʜʘ 

ʧʨʷʤʳʭ (DIRECT) ʠ ʢʦʩʚʝʥʥʳʭ (INDIRECT) ʠʥʩʪʨʫʤʝʥʪʦʚ ʨʝʛʫʣʠʨʦʚʘʥʠʷ 

ʚʳʙʨʦʩʦʚ, ʪʘʢʞʝ ʥʝ ʜʘʶʪ ʦʩʥʦʚʘʥʠʡ ʦʪʚʝʨʛʥʫʪʴ H02. ʋʚʝʣʠʯʝʥʠʝ ʢʘʢ 

INDIRECT, ʪʘʢ ʠ DIRECT ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʥʠʞʝʥʠʶ ʦʙʲʝʤʦʚ ʚʳʙʨʦʩʦʚ ʥʘ 

4,1% ʠ 7,3% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ (ʊʘʙʣʠʮʘ 4). ʆʜʥʘʢʦ ʨʝʟʫʣʴʪʘʪʳ F-ʪʝʩʪʘ ʥʘ 

ʟʥʘʯʠʤʦʩʪʴ ʨʘʟʥʠʮʳ ʜʘʥʥʳʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʥʝ ʧʦʟʚʦʣʷʶʪ ʢʦʥʩʪʘʪʠʨʦʚʘʪʴ 

ʨʘʟʣʠʯʠʷ ʚ ʦʮʝʥʢʘʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʧʨʠ ʧʨʷʤʳʭ ʠ ʢʦʩʚʝʥʥʳʭ ʠʥʩʪʨʫʤʝʥʪʘʭ. 

ʆʥʠ ʫʢʘʟʳʚʘʶʪ ʥʘ ʟʥʘʯʠʤʦʝ ʩʦʧʦʩʪʘʚʠʤʦʝ ʦʪʨʠʮʘʪʝʣʴʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʦʙʦʠʭ 

ʪʠʧʦʚ ʠʥʩʪʨʫʤʝʥʪʦʚ ʥʘ ʟʘʚʠʩʠʤʫʶ ʧʝʨʝʤʝʥʥʫʶ. 

ʉʪʦʣʴ ʙʦʣʴʰʦʡ ʚʢʣʘʜ ʧʨʷʤʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʚ ʩʦʢʨʘʱʝʥʠʝ ʚʳʙʨʦʩʦʚ 

ʩʚʷʟʘʥ ʩ ʦʩʦʙʝʥʥʦʩʪʴʶ ʤʝʪʦʜʦʣʦʛʠʠ ʧʦʜʩʯʝʪʘ ʚʤʝʥʝʥʥʦʡ ʮʝʥʳ ɽʉʊɺ ʠ 

ʚʤʝʥʝʥʥʦʛʦ ʫʛʣʝʨʦʜʥʦʛʦ ʥʘʣʦʛʘ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʭ ʩʦʙʦʡ ʥʘʣʦʛʦʚʳʝ 

ʧʦʩʪʫʧʣʝʥʠʷ ʠʣʠ ʚʳʨʫʯʢʫ ʩ ʧʨʦʜʘʞ ʨʘʟʨʝʰʝʥʠʡ ʠʟ ʨʘʩʯʝʪʘ ʥʘ ʝʜʠʥʠʮʫ 

ʩʦʚʦʢʫʧʥʳʭ ʚʳʙʨʦʩʦʚ ʚ ʩʪʨʘʥʝ (ʩʤ. ʨʘʟʜʝʣ 3.1.1). ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʫʚʝʣʠʯʝʥʠʝ 

ʚʤʝʥʝʥʥʦʛʦ ʫʛʣʝʨʦʜʥʦʛʦ ʥʘʣʦʛʘ ʥʘ 1% ʚ ʘʙʩʦʣʶʪʥʦʤ ʚʳʨʘʞʝʥʠʠ ʚ r ʨʘʟ 

ʤʝʥʴʰʝ, ʯʝʤ ʘʥʘʣʦʛʠʯʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʬʘʢʪʠʯʝʩʢʦʡ ʩʪʘʚʢʠ ʫʛʣʝʨʦʜʥʦʛʦ 

ʥʘʣʦʛʘ, ʛʜʝ r ï ʵʪʦ ʦʙʨʘʪʥʘʷ ʚʝʣʠʯʠʥʘ ʦʪ ʜʦʣʠ ʚʳʙʨʦʩʦʚ, ʦʭʚʘʯʝʥʥʳʭ 

ʫʛʣʝʨʦʜʥʳʤ ʥʘʣʦʛʦʤ.  

 ʈʝʟʫʣʴʪʘʪʳ ʤʦʜʝʣʠ 3 (ʩʤ. (8)), ʩʦʧʦʩʪʘʚʣʷʶʱʝʡ ʨʦʣʴ ʚʤʝʥʝʥʥʦʛʦ 

ʫʛʣʝʨʦʜʥʦʛʦ ʥʘʣʦʛʘ (ICT) ʠ ʚʤʝʥʝʥʥʦʡ ʮʝʥʳ ʥʘ ɽʉʊɺ (IETSP), ʦʪʚʝʨʛʘʶʪ 

ʛʠʧʦʪʝʟʫ H03. ʋʚʝʣʠʯʝʥʠʝ ʚʤʝʥʝʥʥʦʛʦ ʫʛʣʝʨʦʜʥʦʛʦ ʥʘʣʦʛʘ ʥʘ 1% ʚʝʜʝʪ ʢ 
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ʩʦʢʨʘʱʝʥʠʶ ʟʘʚʠʩʠʤʦʡ ʧʝʨʝʤʝʥʥʦʡ ʥʘ 7,1%, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʘʥʘʣʦʛʠʯʥʳʡ 

ʨʦʩʪ ʚʤʝʥʝʥʥʦʡ ʮʝʥʳ ʥʘ ɽʉʊɺ ʥʘ 9,2% (ʊʘʙʣʠʮʘ 4). ʅʦ ʚ ʪʦ ʞʝ ʚʨʝʤʷ, 

ʨʝʟʫʣʴʪʘʪʳ F-ʪʝʩʪʘ ʥʝ ʧʦʟʚʦʣʷʶʪ ʢʦʥʩʪʘʪʠʨʦʚʘʪʴ ʥʘʣʠʯʠʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠ 

ʟʥʘʯʠʤʦʛʦ ʨʘʟʣʠʯʠʷ ʚ ʦʮʝʥʢʘʭ ʢʦʵʬʬʠʮʠʝʥʪʘʭ ʧʨʠ ʧʝʨʝʤʝʥʥʳʭ. 

 ɺʦ ʚʩʝʭ ʤʦʜʝʣʷʭ ʚ ʢʘʯʝʩʪʚʝ ʧʦʢʘʟʘʪʝʣʷ ʜʦʣʠ ɺʀʕ ʚ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʠ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʦʣʷ ɺʀʕ ʚ ʢʦʥʝʯʥʦʤ ʧʦʪʨʝʙʣʝʥʠʠ. ɼʣʷ ʧʨʦʚʝʨʢʠ ʥʘʜʝʞʥʦʩʪʠ 

ʨʝʟʫʣʴʪʘʪʦʚ ʚʤʝʩʪʦ ʥʝʝ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʠ ʜʨʫʛʠʝ ʧʦʢʘʟʘʪʝʣʠ ï ʜʦʣʷ ɺʀʕ ʚ 

ʧʦʪʨʝʙʣʝʥʠʠ ʧʝʨʚʠʯʥʦʡ ʵʥʝʨʛʠʠ ʠ ʜʦʣʷ ɺʀʕ ʚ ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʤʦʱʥʦʩʪʷʭ 

ʵʣʝʢʪʨʦʛʝʥʝʨʘʮʠʠ. ʆʜʥʘʢʦ, ʩʫʱʝʩʪʚʝʥʥʳʭ ʠʟʤʝʥʝʥʠʡ ʚ ʨʝʟʫʣʴʪʘʪʘʭ ʦʮʝʥʢʠ 

ʤʦʜʝʣʝʡ ʦʙʥʘʨʫʞʝʥʦ ʥʝ ʙʳʣʦ. ʂʨʦʤʝ ʪʦʛʦ, ʚ ʨʘʤʢʘʭ ʘʥʘʣʠʟʘ ʪʘʢʞʝ ʙʳʣʘ 

ʧʨʦʚʝʜʝʥʘ ʧʨʦʚʝʨʢʘ ʚʦʟʤʦʞʥʳʭ ʵʬʬʝʢʪʦʚ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ 

ʠʥʩʪʨʫʤʝʥʪʦʚ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʚʳʙʨʦʩʦʚ. ʊʘʢ, ʵʬʬʝʢʪʦʚ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʤʝʞʜʫ ʘ) DIRECT ʠ INDIRECT ʠ ʙ) ICT ʠ IETSP ʦʙʥʘʨʫʞʝʥʦ ʥʝ ʙʳʣʦ.  
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 ɺʤʝʥʝʥʥʘʷ ʮʝʥʘ ʥʘ ʫʛʣʝʨʦʜ ʜʣʷ ʨʘʟʥʳʭ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʧʨʦʜʫʢʪʦʚ 3.4.

ʈʝʟʫʣʴʪʘʪʳ ʧʦʩʪʨʦʝʥʥʳʭ ʤʦʜʝʣʝʡ ʫʢʘʟʳʚʘʶʪ ʥʘ ʪʦ, ʯʪʦ ʩʦʚʦʢʫʧʥʦʩʪʴ 

ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʥʘʣʦʛʦʚ ʦʢʘʟʳʚʘʝʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʜʠʥʘʤʠʢʫ 

ʚʳʙʨʦʩʦʚ. ʅʝʩʤʦʪʨʷ ʥʘ ʚʳʩʦʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʷʤʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ 

ʩʦʢʨʘʱʝʥʠʷ ʚʳʙʨʦʩʦʚ, ʨʘʙʦʪʘ ʢʦʩʚʝʥʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʦʭʚʘʪʳʚʘʝʪ ʛʦʨʘʟʜʦ 

ʙʦʣʴʰʠʡ ʦʙʲʝʤ ʚʳʙʨʦʩʦʚ ʠ ʩʧʦʩʦʙʥʘ ʙʳʪʴ ʩʝʨʴʝʟʥʳʤ ʧʦʜʩʧʦʨʴʝʤ 

ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʧʦʣʠʪʠʢʠ. ɺ ʪʘʢʠʭ ʫʩʣʦʚʠʷʭ ʦʩʦʙʫʶ ʚʘʞʥʦʩʪʴ ʧʨʠʦʙʨʝʪʘʝʪ 

ʢʦʤʧʣʝʢʩʥʳʡ ʚʟʛʣʷʜ ʥʘ ʩʠʩʪʝʤʫ ʬʠʩʢʘʣʴʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ 

ʢʦʤʧʣʝʢʩʘ ʠ ʝʛʦ ʨʦʣʠ ʚ ʨʝʛʫʣʠʨʦʚʘʥʠʠ ʚʳʙʨʦʩʦʚ ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ.  

ʉʦʢʨʘʱʝʥʠʝ ʚʳʙʨʦʩʦʚ ʚ ʵʥʝʨʛʝʪʠʯʝʩʢʦʤ ʢʦʤʧʣʝʢʩʝ ʤʦʞʝʪ ʙʳʪʴ 

ʦʩʫʱʝʩʪʚʣʝʥʦ ʜʚʫʤʷ ʦʩʥʦʚʥʳʤʠ ʩʧʦʩʦʙʘʤʠ: 1) ʟʘ ʩʯʝʪ ʩʦʢʨʘʱʝʥʠʷ ʫʜʝʣʴʥʦʛʦ 

ʨʘʩʭʦʜʘ ʵʥʝʨʛʠʠ ʧʫʪʝʤ ʩʥʠʞʝʥʠʷ ʵʥʝʨʛʦʝʤʢʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ 

ʧʨʦʮʝʩʩʦʚ ʠ 2) ʟʘ ʩʯʝʪ ʟʘʤʝʱʝʥʠʷ ʠʩʢʦʧʘʝʤʦʛʦ ʪʦʧʣʠʚʘ ʤʝʥʝʝ 

ʫʛʣʝʨʦʜʦʝʤʢʠʤʠ ʠʣʠ ʙʝʟʫʛʣʝʨʦʜʥʳʤʠ ʠʩʪʦʯʥʠʢʘʤʠ ʵʥʝʨʛʠʠ [Jeffrey, Perkins 

2015]. ʇʦʚʳʰʝʥʠʝ ʮʝʥʳ ʥʘ ʫʛʣʝʨʦʜ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦ ʪʝʤ, ʯʪʦ ʦʥʦ ʩʦʟʜʘʝʪ 

ʩʪʠʤʫʣʳ ʜʣʷ ʩʦʢʨʘʱʝʥʠʷ ʚʳʙʨʦʩʦʚ ʩʨʘʟʫ ʦʙʦʠʤʠ ʩʧʦʩʦʙʘʤʠ. ɺʤʝʩʪʝ ʩ ʪʝʤ, ʩ 

ʪʦʯʢʠ ʟʨʝʥʠʷ ʪʝʦʨʠʠ, ʜʣʷ ʩʦʢʨʘʱʝʥʠʷ ʚʳʙʨʦʩʦʚ ʚʪʦʨʳʤ ʩʧʦʩʦʙʦʤ ʚʘʞʝʥ ʥʝ 

ʩʪʦʣʴʢʦ ʨʘʟʤʝʨ ʮʝʥʳ ʥʘ ʫʛʣʝʨʦʜ, ʩʢʦʣʴʢʦ ʦʙʱʠʝ ʫʩʣʦʚʠʷ ʤʝʞʪʦʧʣʠʚʥʦʡ 

ʢʦʥʢʫʨʝʥʮʠʠ, ʢʦʨʨʝʢʪʠʨʦʚʢʘ ʢʦʪʦʨʳʭ ʚ ʩʪʦʨʦʥʫ ʙʦʣʴʰʝʡ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʠ 

ʥʘʠʤʝʥʝʝ ʫʛʣʝʨʦʜʦʝʤʢʠʭ ʠʩʪʦʯʥʠʢʦʚ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʚʘʞʥʦʝ 

ʥʘʧʨʘʚʣʝʥʠʝ ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʧʦʣʠʪʠʢʠ. 

ɺ ʵʪʦʡ ʩʚʷʟʠ ʦʩʦʙʦʝ ʟʥʘʯʝʥʠʝ ʧʨʠʦʙʨʝʪʘʝʪ ʦʮʝʥʢʘ ʚʤʝʥʝʥʥʦʡ ʮʝʥʳ ʥʘ 

ʫʛʣʝʨʦʜ ʚ ʨʘʟʙʠʚʢʝ ʧʦ ʨʘʟʥʳʤ ʪʠʧʘʤ ʠʩʢʦʧʘʝʤʦʛʦ ʪʦʧʣʠʚʘ. ʀʩʭʦʜʷ ʠʟ 

ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʣʦʛʠʢʠ, ʵʬʬʝʢʪʠʚʥʘʷ ʩʠʩʪʝʤʘ ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʷ ʜʦʣʞʥʘ 

ʫʯʠʪʳʚʘʪʴ ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʚʥʝʰʥʠʝ ʵʬʬʝʢʪʳ, ʩʦʧʨʷʞʝʥʥʳʝ ʩʦ ʩʞʠʛʘʥʠʝʤ 

ʠʩʢʦʧʘʝʤʦʛʦ ʪʦʧʣʠʚʘ, ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ï ʩʚʷʟʘʥʥʳʝ ʩ ʚʦʟʜʝʡʩʪʚʠʝʤ 

ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ, ʚʳʩʚʦʙʦʞʜʘʶʱʠʭʩʷ ʚ ʧʨʦʮʝʩʩʝ ʩʞʠʛʘʥʠʷ, ʥʘ 

ʢʣʠʤʘʪʠʯʝʩʢʫʶ ʩʠʩʪʝʤʫ ɿʝʤʣʠ. ʊʦʛʜʘ, ʧʨʠ ʧʨʦʯʠʭ ʨʘʚʥʳʭ, ʦʙʱʠʡ ʫʨʦʚʝʥʴ 

ʫʜʝʣʴʥʦʡ ʥʘʣʦʛʦʚʦʡ ʥʘʛʨʫʟʢʠ ʨʘʟʣʠʯʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ ʜʦʣʞʝʥ ʙʳʪʴ 
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ʧʨʦʧʦʨʮʠʦʥʘʣʝʥ ʦʙʲʝʤʘʤ ʫʛʣʝʨʦʜʘ, ʩʦʜʝʨʞʘʱʝʛʦʩʷ ʚ ʪʦʤ ʠʣʠ ʠʥʦʤ ʚʠʜʝ 

ʠʩʢʦʧʘʝʤʦʛʦ ʪʦʧʣʠʚʘ
9
.  

ɺʧʝʨʚʳʝ ʦʮʝʥʢʘ ʚʤʝʥʝʥʥʦʡ ʮʝʥʳ ʥʘ ʫʛʣʝʨʦʜ ʚ ʨʘʟʨʝʟʝ ʦʪʜʝʣʴʥʳʭ ʚʠʜʦʚ 

ʠʩʢʦʧʘʝʤʦʛʦ ʪʦʧʣʠʚʘ ʙʳʣʘ ʦʩʫʱʝʩʪʚʣʝʥʘ ʜʣʷ ʩʪʨʘʥ ʆʕʉʈ [Holler, Coppel 

1992]. ʆʜʥʠʤ ʠʟ ʚʳʚʦʜʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣ ʪʝʟʠʩ ʦ ʪʦʤ, ʯʪʦ ʥʘʣʦʛʠ ʥʘ 

ʤʠʥʝʨʘʣʴʥʦʝ ʪʦʧʣʠʚʦ ʠ ʥʝʬʪʝʧʨʦʜʫʢʪʳ ʚ ʩʨʝʜʥʝʤ ʚʳʰʝ, ʯʝʤ ʥʘ ʫʛʦʣʴ ʠʣʠ 

ʧʨʠʨʦʜʥʳʡ ʛʘʟ. ʇʦʩʣʝʜʫʶʱʠʝ ʦʮʝʥʢʠ ʧʦʜʪʚʝʨʜʠʣʠ ʜʘʥʥʳʡ ʨʝʟʫʣʴʪʘʪ, 

ʦʙʲʷʩʥʷʷ ʵʪʦ ʦʪʥʦʩʠʪʝʣʴʥʦ ʤʝʥʴʰʝʡ ʵʣʘʩʪʠʯʥʦʩʪʴʶ ʧʦʪʨʝʙʠʪʝʣʴʩʢʦʛʦ ʩʧʨʦʩʘ 

ʥʘ ʙʝʥʟʠʥ ʠ ʜʨʫʛʠʝ ʥʝʬʪʝʧʨʦʜʫʢʪʳ ʠ ʙʦʣʴʰʝʡ ʧʨʝʜʩʢʘʟʫʝʤʦʩʪʴʶ ʥʘʣʦʛʦʚʳʭ 

ʧʦʩʪʫʧʣʝʥʠʡ ʦʪ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ, ʚʘʞʥʦʡ ʧʨʠ ʧʣʘʥʠʨʦʚʘʥʠʠ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʙʶʜʞʝʪʘ [Lachapelle, Prosperity 2011]. ɺ ʨʘʟʚʠʪʠʠ ʜʘʥʥʦʡ 

ʪʝʤʳ ʨʷʜ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ ʧʨʠʤʝʨʝ ʦʪʜʝʣʴʥʳʭ ʩʪʨʘʥ ɽʉ, ʂʘʥʘʜʳ ʠ ʗʧʦʥʠʠ 

ʫʢʘʟʳʚʘʪʁ ʥʘ ʧʦʪʝʥʮʠʘʣ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʬʠʩʢʘʣʴʥʦʡ ʧʦʣʠʪʠʢʠ ʚ 

ʩʣʫʯʘʝ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʩʠʩʪʝʤʳ ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʷ ʚ ʩʪʦʨʦʥʫ ʙʦʣʴʰʝʛʦ ʫʯʝʪʘ 

ʩʦʜʝʨʞʘʥʠʷ ʫʛʣʝʨʦʜʘ ʚ ʨʘʟʣʠʯʥʳʭ ʪʠʧʘʭ ʠʩʢʦʧʘʝʤʦʛʦ ʪʦʧʣʠʚʘ [Yokoyama et 

al. 2000; Baranzini
 
et al. 2000; Albrecht 2006; Lachapelle, Prosperity 2011].  

ʆʮʝʥʠʤ ʚʤʝʥʝʥʥʫʶ ʮʝʥʫ ʥʘ ʫʛʣʝʨʦʜ ʥʘ ʦʩʥʦʚʝ ʜʦʩʪʫʧʥʳʭ ʜʘʥʥʳʭ ʜʣʷ 

ɻʝʨʤʘʥʠʠ, ʌʠʥʣʷʥʜʠʠ ʠ ɹʝʣʴʛʠʠ ʚ 2017 ʛ. ɺʳʙʦʨ ʩʪʨʘʥ ʤʦʪʠʚʠʨʦʚʘʥ ʚ 

ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʥʝʭʚʘʪʢʦʡ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʧʦ ʦʪʜʝʣʴʥʳʤ ʪʠʧʘʤ 

ʵʥʝʨʛʦʧʨʦʜʫʢʪʦʚ ʚ ʜʨʫʛʠʭ ʝʚʨʦʧʝʡʩʢʠʭ ʩʪʨʘʥʘʭ. ʂʨʦʤʝ ʪʦʛʦ, ʜʘʥʥʳʝ ʩʪʨʘʥʳ 

ʠʥʪʝʨʝʩʥʳ ʢʘʢ ʘʢʪʠʚʥʦʡ ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʧʦʣʠʪʠʢʦʡ, ʪʘʢ ʠ ʠʥʜʠʚʠʜʫʘʣʴʥʳʤʠ 

ʦʩʦʙʝʥʥʦʩʪʷʤʠ. ɻʝʨʤʘʥʠʷ ï ʢʨʫʧʥʝʡʰʘʷ ʩʪʨʘʥʘ ɽʉ, ʚ ʢʦʪʦʨʦʡ ʟʥʘʯʠʪʝʣʴʥʫʶ 

ʜʦʣʶ ʚ ʵʥʝʨʛʦʙʘʣʘʥʩʝ ʜʦ ʩʠʭ ʧʦʨ ʟʘʥʠʤʘʝʪ ʫʛʦʣʴ. ɺ ɹʝʣʴʛʠʠ, ʥʘʦʙʦʨʦʪ, 

ʢʨʘʡʥʝ ʥʠʟʢʘʷ ʜʦʣʷ ʫʛʣʷ ʚ ʵʥʝʨʛʦʙʘʣʘʥʩʝ. ʌʠʥʣʷʥʜʠʷ ï ʠʥʪʝʨʝʩʥʳʡ ʧʨʠʤʝʨ 

ʩʪʨʘʥʳ, ʠʤʝʶʱʝʡ ʥʘʠʙʦʣʝʝ ʜʣʠʥʥʫʶ ʠʩʪʦʨʠʶ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʩʠʩʪʝʤʳ 

ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʷ ʚ ʊʕʂ ʚ ʩʪʦʨʦʥʫ ʧʦʜʜʝʨʞʢʠ ʥʘʠʤʝʥʝʝ ʫʛʣʝʨʦʜʦʝʤʢʠʭ 

ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ.   

                                                           
9
 ʈʷʜ ʠʩʩʣʝʜʦʚʘʥʠʡ ʪʘʢʞʝ ʫʢʘʟʳʚʘʶʪ ʥʘ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʜʨʫʛʠʭ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʚʥʝʰʥʠʭ ʵʬʬʝʢʪʦʚ, 

ʩʚʷʟʘʥʥʳʭ ʩ ʧʦʪʨʝʙʣʝʥʠʝʤ ʠʩʢʦʧʘʝʤʦʛʦ ʪʦʧʣʠʚʘ [Parry et al., 2012], ʚ ʪʦʤ ʯʠʩʣʝ ʣʦʢʘʣʴʥʦʝ ʟʘʛʨʷʟʥʝʥʠʝ 

ʚʦʟʜʫʭʘ, ʢʦʪʦʨʦʝ ʪʘʢʞʝ ʜʦʣʞʥʦ ʫʯʠʪʳʚʘʪʴʩʷ ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʢʦʥʮʝʧʪʫʘʣʴʥʳʭ ʧʦʜʭʦʜʦʚ ʢ ʬʠʩʢʘʣʴʥʦʡ 

ʧʦʣʠʪʠʢʠ. 
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ɺ ʫʩʣʦʚʠʷʭ ʦʪʩʫʪʩʪʚʠʷ ʜʘʥʥʳʭ ʧʦ ʥʘʣʦʛʦʚʳʤ ʧʦʩʪʫʧʣʝʥʠʷʤ ʚ ʨʘʟʨʝʟʝ 

ʚʠʜʦʚ ʵʥʝʨʛʦʧʨʦʜʫʢʪʦʚ, ʦʮʝʥʢʘ ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʧʝʨʝʩʯʝʪʝ ʥʘʣʦʛʦʚʳʭ ʩʪʘʚʦʢ ʟʘ 

ʝʜʠʥʠʮʫ (ʣʠʪʨ, ʪʦʥʥʘ, ʢɺʪ*ʯ) ʪʦʧʣʠʚʘ ʚ ʥʘʣʦʛʦʚʫʶ ʩʪʘʚʢʫ ʟʘ ʪʦʥʥʫ ʚʳʙʨʦʩʦʚ 

ʉʆ2 (ʇʨʠʣʦʞʝʥʠʝ 9). ʆʮʝʥʢʘ ʧʨʦʠʟʚʦʜʠʪʩʷ ʜʣʷ ʜʚʫʭ ʩʝʢʪʦʨʦʚ ʵʢʦʥʦʤʠʢʠ, 

ʥʘʣʦʛʦʚʳʝ ʩʪʘʚʢʠ ʜʣʷ ʢʦʪʦʨʳʭ ʩʫʱʝʩʪʚʝʥʥʦ ʨʘʟʣʠʯʘʶʪʩʷ, ï ʜʣʷ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ ʜʦʤʦʭʦʟʷʡʩʪʚ. ɺʤʝʥʝʥʥʘʷ ʮʝʥʘ ʥʘ ʫʛʣʝʨʦʜ 

ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʜʣʷ ʪʘʢʠʭ ʚʠʜʦʚ ʠʩʢʦʧʘʝʤʦʛʦ ʪʦʧʣʠʚʘ ʢʘʢ ʫʛʦʣʴ, ʩʚʝʪʣʳʝ 

ʥʝʬʪʝʧʨʦʜʫʢʪʳ, ʜʠʟʝʣʴ, ʙʝʥʟʠʥ, ʩʞʠʞʝʥʥʳʝ ʫʛʣʝʚʦʜʦʨʦʜʥʳʝ ʛʘʟʳ ʠ 

ʧʨʠʨʦʜʥʳʡ ʛʘʟ, ʩʫʱʝʩʪʚʝʥʥʦ ʨʘʟʣʠʯʘʶʱʠʝʩʷ ʧʦ ʧʦʢʘʟʘʪʝʣʶ ʫʛʣʝʨʦʜʦʝʤʢʦʩʪʠ 

ï ʦʙʲʝʤʘʤ ʫʛʣʝʨʦʜʘ, ʚʳʩʚʦʙʦʞʜʘʶʱʠʤʩʷ ʚ ʧʨʦʮʝʩʩʝ ʩʞʠʛʘʥʠʷ ʝʜʠʥʠʮʳ 

ʪʦʧʣʠʚʘ, ʩʢʦʨʨʝʢʪʠʨʦʚʘʥʥʤr ʥʘ ʪʝʧʣʦʪʚʦʨʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʪʠʧʘ ʪʦʧʣʠʚʘ. 

ʌʫʥʢʮʠʦʥʘʣʴʥʦ ʧʦʜʩʯʝʪ ʚʤʝʥʝʥʥʦʡ ʮʝʥʳ ʥʘ ʫʛʣʝʨʦʜ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ 

ʪʦʧʣʠʚʘ ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ. 

)#0       (9) 

ʛʜʝ ICPf ï ʚʤʝʥʝʥʥʘʷ ʮʝʥʘ ʥʘ ʫʛʣʝʨʦʜ ʜʣʷ ʵʥʝʨʛʦʧʨʦʜʫʢʪʘ ʪʠʧʘ f (ʫʛʦʣʴ, 

ʩʚʝʪʣʳʝ ʥʝʬʪʝʧʨʦʜʫʢʪʳ, ʜʠʟʝʣʴ, ʙʝʥʟʠʥ, ʉʋɻ, ʧʨʠʨʦʜʥʳʡ ʛʘʟ), ʜʦʣʣ. ʟʘ ʪ 

ʉʆ2; 

TaxRatef ï ʥʘʣʦʛʦʚʘʷ ʩʪʘʚʢʘ ʜʝʡʩʪʚʫʶʱʘʷ ʜʣʷ ʵʥʝʨʛʦʧʨʦʜʫʢʪʘ ʪʠʧʘ f, 

ʜʦʣʣ. ʟʘ ʝʜ. ʠʟʤʝʨʝʥʠʷ (ʣʠʪʨ, ʪʦʥʥʘ, ʢɺʪ*ʯ); 

CarbonIntf ï ʧʦʢʘʟʘʪʝʣʴ ʫʜʝʣʴʥʳʭ ʚʳʙʨʦʩʦʚ ʉʆ2 ʦʪ ʩʞʠʛʘʥʠʷ 

ʵʥʝʨʛʦʧʨʦʜʫʢʪʘ ʪʠʧʘ f, ʪ ʉʆ2 ʟʘ ʝʜ. ʠʟʤʝʨʝʥʠʷ (ʣʠʪʨ, ʪʦʥʥʘ, ʢɺʪ*ʯ). 

ɼʣʷ ʧʦʜʩʯʝʪʘ ʚʤʝʥʝʥʥʦʡ ʮʝʥʳ ʥʘ ʫʛʣʝʨʦʜ ʜʣʷ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʘ ʠ ʫʛʣʷ ʢ 

ʩʪʘʚʢʝ ʥʘʣʦʛʘ ʜʣʷ ʢʘʞʜʦʛʦ ʠʟ ʪʠʧʦʚ ʠʩʢʦʧʘʝʤʦʛʦ ʪʦʧʣʠʚʘ ʧʨʠʙʘʚʣʷʣʘʩʴ 

ʩʪʘʚʢʘ ʥʘʣʦʛʘ ʥʘ ʵʣʝʢʪʨʠʯʝʩʪʚʦ, ʚʟʚʝʰʝʥʥʘʷ ʧʦ ʜʦʣʝ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʘ ʠ ʫʛʣʷ ʚ 

ʵʣʝʢʪʨʦʛʝʥʝʨʘʮʠʠ.  

ʊʘʢʘʷ ʦʮʝʥʢʘ ʢʦʩʚʝʥʥʦ ʧʦʟʚʦʣʷʝʪ ʦʮʝʥʠʪʴ ʪʘʢ ʥʘʟʳʚʘʝʤʫ  ʁ

çʫʛʣʝʨʦʜʥʫʶ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʩʪʴè ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʷ, ʜʘʝʪ ʧʦʥʠʤʘʥʠʝ ʪʦʛʦ, ʚ 

ʢʘʢʦʡ ʩʪʝʧʝʥʠ ʦʙʣʘʛʘʝʪʩʷ ʥʘʣʦʛʦʤ ʫʛʣʝʨʦʜ, ʩʦʜʝʨʞʘʱʠʡʩʷ ʚ ʨʘʟʥʳʭ ʪʠʧʘʭ 

ʠʩʢʦʧʘʝʤʦʛʦ ʪʦʧʣʠʚʘ, ʪʦ ʝʩʪʴ ʥʘʩʢʦʣʴʢʦ ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʝ ʫʛʣʷ, ʥʝʬʪʠ ʠ 
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ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʘ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʠʭ ʫʛʣʝʨʦʜʦʝʤʢʦʩʪʠ. ʈʝʟʫʣʴʪʘʪʳ ʦʮʝʥʢʠ 

ʚʤʝʥʝʥʥʦʡ ʮʝʥʳ ʥʘ ʚʳʙʨʦʩʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʘʭ ʥʠʞʝ, ʘ ʪʘʢʞʝ ʚ 

ʇʨʠʣʦʞʝʥʠʠ 9.  

 

 

82.4 

23.5 

198.1 

64.3 
76.3 

216.5 

58.4 

277.5 

426.0 

125.8 

234.3 

0

50

100

150

200

250

300

350

400

450

ʋʛʦʣʴ (2,26) ʉʚʝʪʣʳʝ 

ʥʝʬʪʝʧʨʦʜʫʢʪʳ 

(1,85) 
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(1,34) 
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(1,34) 
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ʈʠʩʫʥʦʢ 5 ï ʆʮʝʥʢʘ ʚʤʝʥʝʥʥʦʡ ʮʝʥʳ ʥʘ ʫʛʣʝʨʦʜ ʚ ɻʝʨʤʘʥʠʠ, ɹʝʣʴʛʠʠ ʠ 

ʌʠʥʣʷʥʜʠʠ ʚ 2017 ʛ. ʚ ʨʘʟʙʠʚʢʝ ʧʦ ʨʘʟʣʠʯʥʳʤ ʪʠʧʘʤ ʠʩʢʦʧʘʝʤʦʛʦ ʪʦʧʣʠʚʘ, 

ʜʦʣʣ. ʥʘ ʪ. ʉʆ2 

ʇʨʠʤʝʯʘʥʠʝ: ʟʥʘʯʝʥʠʷ ʚ ʩʢʦʙʢʘʭ ʨʷʜʦʤ ʩ ʥʘʟʚʘʥʠʝʤ ʪʠʧʘ ʠʩʢʦʧʘʝʤʦʛʦ 

ʪʦʧʣʠʚʘ ʭʘʨʘʢʪʝʨʠʟʫʶʪ ʝʛʦ ʫʛʣʝʨʦʜʦʝʤʢʦʩʪʴ (ʢʛ ʉʆ2 ʥʘ ʪʳʩ. ʪ ʥ.ʵ.) 

ʎʝʥʘ ʥʘ ʫʛʣʝʨʦʜ ʜʣʷ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʘ ʠ ʫʛʣʷ ʩʢʦʨʨʝʢʪʠʨʦʚʘʥʘ ʩ ʫʯʝʪʦʤ 

ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʷ ʵʣʝʢʪʨʠʯʝʩʪʚʘ, ʧʨʦʠʟʚʦʜʷʱʝʛʦʩʷ ʟʘ ʩʯʝʪ ʛʘʟʦʚʳʭ ʠ 

ʫʛʦʣʴʥʳʭ ʤʦʱʥʦʩʪʝʡ.   

ʀʩʪʦʯʥʠʢ: ʨʘʩʩʯʠʪʘʥʘ ʘʚʪʦʨʦʤ ʥʘ ʦʩʥʦʚʝ [IEA], [ WRI]  

ʀʟ ʈʠʩʫʥʢʘ 5 ʚʠʜʥʦ, ʯʪʦ ʫʨʦʚʥʠ ʚʤʝʥʝʥʥʦʡ ʮʝʥʳ ʥʘ ʫʛʣʝʨʦʜ ʧʦ 

ʦʩʥʦʚʥʳʤ ʠʩʪʦʯʥʠʢʘʤ ʠʩʢʦʧʘʝʤʦʛʦ ʪʦʧʣʠʚʘ ʥʝ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʳ ʠʭ 

ʫʛʣʝʨʦʜʦʝʤʢʦʩʪʠ ʢʘʢ ʜʣʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʪʘʢ ʠ ʜʦʤʦʭʦʟʷʡʩʪʚ ʌʠʥʣʷʥʜʠʠ, 

ɹʝʣʴʛʠʠ ʠ ɻʝʨʤʘʥʠʠ. ɺʥʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʝʢʪʦʨʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʣʷ ʚʩʝʭ 

ʪʨʝʭ ʩʪʨʘʥ ʩʘʤʦʝ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʚʤʝʥʝʥʥʦʡ ʮʝʥʳ ʥʘ ʫʛʣʝʨʦʜ ʥʘʙʣʶʜʘʝʪʩʷ 

ʜʣʷ ʙʝʥʟʠʥʘ (ʚʳʰʝ 400 ʜʦʣʣ. ʟʘ ʪ ʉʆ2). ɺ ʌʠʥʣʷʥʜʠʠ ʠ ɹʝʣʴʛʠʠ ʥʘʣʦʛʦʚʘʷ 

ʥʘʛʨʫʟʢʘ ʥʘ ʫʛʦʣʴ ʠ ʧʨʠʨʦʜʥʳʡ ʛʘʟ ʟʥʘʯʠʪʝʣʴʥʦ ʥʠʞʝ ʥʘʣʦʛʦʚʦʡ ʥʘʛʨʫʟʢʠ ʥʘ 

ʥʝʬʪʝʧʨʦʜʫʢʪʳ. ɺ ʩʣʫʯʘʝ ɹʝʣʴʛʠʠ ʵʪʦ ʤʦʞʝʪ ʯʘʩʪʠʯʥʦ ʦʙʲʷʩʥʷʪʴʩʷ ʥʠʟʢʦʡ 

ʜʦʣʝʡ ʫʛʣʷ ʚ ʵʣʝʢʪʨʦʛʝʥʝʨʘʮʠʠ (ʦʢʦʣʦ 3%). ɺʦ ʚʩʝʭ ʪʨʝʭ ʩʪʨʘʥʘʭ ʠ ʜʣʷ ʚʩʝʭ 
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(1,85) 

ɼʠʟʝʣʴ (1,77) ɹʝʥʟʠʥ (1,66) ʉʋɻ (1,5) ʇʨʠʨʦʜʥʳʡ ʛʘʟ 

(1,34) 

ʌʠʥʣʷʥʜʠʷ 

ʇʨʦʤʳʰʣʝʥʥʦʩʪʴ ɼʦʤʦʭʦʟʷʡʩʪʚʘ 
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ʠʩʪʦʯʥʠʢʦʚ ʠʩʢʦʧʘʝʤʦʛʦ ʪʦʧʣʠʚʘ ʚʤʝʥʝʥʥʘʷ ʮʝʥʘ ʥʘ ʫʛʣʝʨʦʜ ʜʣʷ 

ʜʦʤʦʭʦʟʷʡʩʪʚ ʩʫʱʝʩʪʚʝʥʥʦ ʚʳʰʝ ʮʝʥʳ ʜʣʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. 

 ɸʚʪʦʨ ʧʦʥʠʤʘʝʪ, ʯʪʦ ʩʦʧʦʩʪʘʚʣʝʥʠʝ ʚʤʝʥʝʥʥʦʡ ʮʝʥʳ ʥʘ ʫʛʣʝʨʦʜ ʜʣʷ 

ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʧʨʦʜʫʢʪʦʚ ʫʩʣʦʚʥʦ ʠ ʜʦʣʞʥʦ ʧʨʦʠʩʭʦʜʠʪʴ ʩ 

ʫʯʝʪʦʤ ʚʦʟʤʦʞʥʦʩʪʝʡ ʠʭ ʚʟʘʠʤʥʦʛʦ ʟʘʤʝʱʝʥʠʷ ʚ ʩʪʨʫʢʪʫʨʝ ʢʦʥʝʯʥʦʛʦ 

ʧʦʪʨʝʙʣʝʥʠʷ ʵʥʝʨʛʠʠ. ɼʘʞʝ ʝʩʣʠ ʩʦʟʜʘʪʴ ʫʩʣʦʚʠʷ ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʷ 

ʨʘʟʣʠʯʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ ʚ ʧʦʣʥʦʤ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʠʭ 

ʫʛʣʝʨʦʜʦʝʤʢʦʩʪʴʶ, ʩʪʝʧʝʥʴ ʚʣʠʷʥʠʷ ʪʘʢʦʡ ʩʠʩʪʝʤʳ ʙʫʜʝʪ ʦʛʨʘʥʠʯʝʥʘ 

ʥʝʚʦʟʤʦʞʥʦʩʪʴʶ ʪʝʭʥʠʯʝʩʢʠ ʧʦʣʥʦʩʪʴʶ ʟʘʤʝʩʪʠʪʴ ʫʛʦʣʴ ʚ ʵʣʝʢʪʨʦʛʝʥʝʨʘʮʠʠ 

ʥʝʬʪʝʧʨʦʜʫʢʪʘʤʠ ʠʣʠ, ʥʘʦʙʦʨʦʪ, ʟʘʤʝʩʪʠʪʴ ʥʝʬʪʝʧʨʦʜʫʢʪʳ ʧʨʠʨʦʜʥʳʤ ʛʘʟʦʤ 

ʚ ʪʨʘʥʩʧʦʨʪʥʦʤ ʩʝʢʪʦʨʝ.  

ɺ ʮʝʣʦʤ ʜʣʷ ʪʨʝʭ ʩʪʨʘʥ ʥʘʣʦʛʦʚʘʷ ʥʘʛʨʫʟʢʘ ʥʘ ʫʛʦʣʴ ʠʟ ʨʘʩʯʝʪʘ ʥʘ 

ʪʦʥʥʫ ʚʳʙʨʦʩʦʚ ʥʠʞʝ, ʯʝʤ ʜʣʷ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʘ. ɺ ʧʨʦʤʳʰʣʝʥʥʦʤ ʩʝʢʪʦʨʝ ʠʟ 

ʪʨʝʭ ʩʪʨʘʥ ʪʦʣʴʢʦ ʚ ɻʝʨʤʘʥʠʠ ʚʤʝʥʝʥʥʘʷ ʮʝʥʘ ʥʘ ʫʛʣʝʨʦʜ ʜʣʷ ʫʛʣʷ ʚʳʰʝ, ʯʝʤ 

ʜʣʷ ʛʘʟʘ. ɺ ʩʝʢʪʦʨʝ ʜʦʤʦʭʦʟʷʡʩʪʚ ʚʤʝʥʝʥʥʘʷ ʮʝʥʘ ʥʘ ʫʛʣʝʨʦʜ ʜʣʷ ʫʛʣʷ ʚʳʰʝ, 

ʯʝʤ ʜʣʷ ʛʘʟʘ ʪʦʣʴʢʦ ʚ ʌʠʥʣʷʥʜʠʠ. ʇʨʠ ʩʨʘʚʥʝʥʠʠ ʚʤʝʥʝʥʥʦʡ ʮʝʥʳ ʥʘ ʫʛʣʝʨʦʜ 

ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʪʘʢʞʝ ʟʘʤʝʪʥʦ, ʯʪʦ ʚʦ ʚʩʝʭ ʪʨʝʭ 

ʩʪʨʘʥʘʭ ʙʦʣʝʝ ʫʛʣʝʨʦʜʦʝʤʢʠʝ ʪʠʧʳ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʧʨʦʜʫʢʪʦʚ ʦʙʣʘʛʘʶʪʩʷ 

ʥʘʣʦʛʘʤʠ ʤʝʥʴʰʝ ʠʟ ʨʘʩʯʝʪʘ ʥʘ ʝʜʠʥʠʮʫ ʚʳʙʨʦʩʦʚ.  

 ʈʘʩʭʦʞʜʝʥʠʷ ʚ ʦʮʝʥʢʘʭ ʚʤʝʥʝʥʥʦʡ ʮʝʥʳ ʥʘ ʫʛʣʝʨʦʜ ʚ ʨʘʟʨʝʟʝ ʪʠʧʦʚ 

ʠʩʢʦʧʘʝʤʦʛʦ ʪʦʧʣʠʚʘ, ʘ ʪʘʢʞʝ ʩʝʢʪʦʨʦʚ ʵʢʦʥʦʤʠʢʠ ʫʢʘʟʳʚʘʶʪ ʥʘ 

ʟʥʘʯʠʪʝʣʴʥʳʡ ʧʦʪʝʥʮʠʘʣ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʠʩʪʝʤʳ 

ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʷ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʟʘʜʘʯ ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʧʦʣʠʪʠʢʠ ʚ ʜʘʥʥʳʭ 

ʩʪʨʘʥʘʭ ʟʘ ʩʯʝʪ ʠʟʤʝʥʝʥʠʷ ʬʠʩʢʘʣʴʥʳʭ ʫʩʣʦʚʠʡ ʤʝʞʪʦʧʣʠʚʥʦʡ ʢʦʥʢʫʨʝʥʮʠʠ 

ʠ ʧʦʚʳʰʝʥʠʷ çʫʛʣʝʨʦʜʥʦʡ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʩʪʠè ʩʠʩʪʝʤʳ ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʷ ʚ 

ʵʥʝʨʛʝʪʠʢʝ.  
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 ɺʳʚʦʜʳ ʠʟ ʪʨʝʪʴʝʡ ʛʣʘʚʳ 3.5.

ʕʢʦʥʦʤʠʯʝʩʢʠʝ ʠʥʩʪʨʫʤʝʥʪʳ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʚʳʙʨʦʩʦʚ ʧʘʨʥʠʢʦʚʳʭ 

ʛʘʟʦʚ ʠʩʪʦʨʠʯʝʩʢʠ ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʠ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ 

ʧʦʣʠʪʠʢʝ ʝʚʨʦʧʝʡʩʢʠʭ ʩʪʨʘʥ. ɺ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ ʥʘ ʥʘʮʠʦʥʘʣʴʥʦʤ ʠ 

ʦʙʱʝʝʚʨʦʧʝʡʩʢʦʤ ʫʨʦʚʥʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʦʚʦʢʫʧʥʦʩʪʴ ʤʝʨ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ 

ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʚʳʙʨʦʩʦʚ ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ. ʉʦ ʚʨʝʤʝʥʝʤ ʬʠʩʢʘʣʴʥʦʝ 

ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʚ ʝʚʨʦʧʝʡʩʢʠʭ ʩʪʨʘʥʘʭ ʵʚʦʣʶʮʠʦʥʠʨʫʝʪ ʚ ʩʪʦʨʦʥʫ ʚʩʝ 

ʙʦʣʴʰʝʡ ʧʦʜʜʝʨʞʢʠ ʯʠʩʪʳʭ ʠ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʠ ʩʦʟʜʘʥʠʷ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʡ ʤʝʞʪʦʧʣʠʚʥʦʡ ʢʦʥʢʫʨʝʥʮʠʠ ʜʣʷ 

ʥʘʠʤʝʥʝʝ ʫʛʣʝʨʦʜʦʝʤʢʠʭ ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ. ɺʩʝ ʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ 

ʝʚʨʦʧʝʡʩʢʠʭ ʩʪʨʘʥ ʚʚʦʜʠʪ ʫʛʣʝʨʦʜʥʳʡ ʥʘʣʦʛ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʩ 2005 ʛ. ʚ ɽʉ 

ʨʘʙʦʪʘʝʪ ʠ ʩʦʚʝʨʰʝʥʩʪʚʫʝʪʩʷ ɽʉʊɺ. ɺʤʝʩʪʝ ʩ ʪʝʤ ʚʥʝʜʨʝʥʠʝ ʧʨʷʤʳʭ 

ʠʥʩʪʨʫʤʝʥʪʦʚ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʚʳʙʨʦʩʦʚ (ʫʛʣʝʨʦʜʥʦʛʦ ʥʘʣʦʛʘ ʠ ʉʊɺ) 

ʧʨʦʠʩʭʦʜʠʪ ʥʘ ʬʦʥʝ ʘʢʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʦʩʚʝʥʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ (ʢ 

ʢʦʪʦʨʳʤ ʦʪʥʦʩʠʪʩʷ ʮʝʣʳʡ ʨʷʜ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʥʘʣʦʛʦʚ), ʪʘʢʞʝ 

ʦʛʨʘʥʠʯʠʚʘʶʱʠʭ ʚʳʙʨʦʩʳ ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ.  

ʈʝʟʫʣʴʪʘʪʳ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ ʜʘʥʥʦʡ ʛʣʘʚʝ ʤʦʜʝʣʝʡ ʧʦʟʚʦʣʷʶʪ 

ʢʦʥʩʪʘʪʠʨʦʚʘʪʴ, ʯʪʦ ʠ ʧʨʷʤʳʝ, ʠ ʢʦʩʚʝʥʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʦʢʘʟʳʚʘʣʠ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦʝ ʦʪʨʠʮʘʪʝʣʴʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʦʙʲʝʤ ʚʳʙʨʦʩʦʚ ʚ 

ʝʚʨʦʧʝʡʩʢʠʭ ʩʪʨʘʥʘʭ ʚ ʧʝʨʠʦʜ 2008-2018 ʛʛ. ʋʚʝʣʠʯʝʥʠʝ ʢʦʩʚʝʥʥʦʡ ʮʝʥʳ ʥʘ 

ʫʛʣʝʨʦʜ ʥʘ 1% ʚ ʩʨʝʜʥʝʤ ʚʝʣʦ ʢ ʩʥʠʞʝʥʠʶ ʚʳʙʨʦʩʦʚ ʥʘ 4,1%. ʅʝʩʤʦʪʨʷ ʥʘ 

ʪʦ, ʯʪʦ ʦʮʝʥʢʘ ʢʦʵʬʬʠʮʠʝʥʪʘ ʧʨʠ ʧʨʷʤʦʡ ʮʝʥʝ ʥʘ ʫʛʣʝʨʦʜ ʦʢʘʟʘʣʘʩʴ ʧʦʯʪʠ ʚ 

ʧʦʣʪʦʨʘ  ʨʘʟʘ ʚʳʰʝ, ʯʝʤ ʧʨʠ ʢʦʩʚʝʥʥʦʡ, ʨʝʟʫʣʴʪʘʪʳ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʥʝ 

ʧʦʟʚʦʣʷʶʪ ʢʦʥʩʪʘʪʠʨʦʚʘʪʴ ʩʪʘʪʠʩʪʠʯʝʩʢʫʶ ʨʘʟʥʠʮʫ ʚ ʢʦʵʬʬʠʮʠʝʥʪʘʭ. ʀ 

ʧʨʷʤʳʝ, ʠ ʢʦʩʚʝʥʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʦʢʘʟʳʚʘʣʠ ʟʥʘʯʠʤʳʡ ʩʦʧʦʩʪʘʚʠʤʳʡ ʚʢʣʘʜ 

ʚ ʩʦʢʨʘʱʝʥʠʝ ʚʳʙʨʦʩʦʚ. 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʪʘʢʞʝ ʧʨʝʜʧʨʠʥʷʪʘ ʧʦʧʳʪʢʘ ʦʮʝʥʠʪʴ ʚʣʠʷʥʠʝ 

ʫʛʣʝʨʦʜʥʦʛʦ ʥʘʣʦʛʘ ʥʘ ʫʨʦʚʝʥʴ ʚʳʙʨʦʩʦʚ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʉʊɺ. ʀ ʫʛʣʝʨʦʜʥʳʡ 

ʥʘʣʦʛ, ʠ ʉʊɺ ʦʢʘʟʳʚʘʣʠ ʦʪʨʠʮʘʪʝʣʴʥʦʝ ʟʥʘʯʠʤʦʝ ʚʣʠʷʥʠʝ ʥʘ 
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ʫʛʣʝʨʦʜʦʝʤʢʦʩʪʴ ɺɺʇ. ʆʜʥʘʢʦ ʦʮʝʥʢʠ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʨʝʛʨʝʩʩʠʠ ʥʝ 

ʧʦʟʚʦʣʷʶʪ ʛʦʚʦʨʠʪʴ ʦ ʪʦʤ, ʯʪʦ ʚʣʠʷʥʠʝ ʢʘʢʦʛʦ-ʪʦ ʦʜʥʦʛʦ ʠʟ ʠʥʩʪʨʫʤʝʥʪʦʚ 

ʙʦʣʴʰʝ, ʯʝʤ ʚʣʠʷʥʠʝ ʜʨʫʛʦʛʦ.  

ʈʝʟʫʣʴʪʘʪʳ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʚʳʩʦʢʦʡ ʨʦʣʠ 

ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʥʘʣʦʛʦʚ ʚ ʩʦʢʨʘʱʝʥʠʠ ʠʣʠ ʩʜʝʨʞʠʚʘʥʠʠ ʨʦʩʪʘ ʚʳʙʨʦʩʦʚ ʚ 

ʝʚʨʦʧʝʡʩʢʠʭ ʩʪʨʘʥʘʭ. ʕʪʦ ʚʝʨʥʦ ʠ ʚ ʫʩʣʦʚʠʷʭ, ʢʦʛʜʘ ʫʞʝ ʙʦʣʝʝ ʧʷʪʥʘʜʮʘʪʠ 

ʣʝʪ ʬʫʥʢʮʠʦʥʠʨʫʝʪ ɽʉʊɺ, ʠ 16 ʝʚʨʦʧʝʡʩʢʠʭ ʩʪʨʘʥ ʠʩʧʦʣʴʟʫʶʪ ʫʛʣʝʨʦʜʥʳʡ 

ʥʘʣʦʛ. ɺʤʝʩʪʝ ʩ ʪʝʤ ʦʮʝʥʢʘ ʚʤʝʥʝʥʥʦʡ ʮʝʥʳ ʥʘ ʫʛʣʝʨʦʜ ʜʣʷ ʨʘʟʥʳʭ ʪʠʧʦʚ 

ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʠʩʢʦʧʘʝʤʦʛʦ ʪʦʧʣʠʚʘ ʜʣʷ ʩʝʢʪʦʨʦʚ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ 

ʜʦʤʦʭʦʟʷʡʩʪʚ ʥʝʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘ ʩʦʜʝʨʞʘʥʠʶ ʫʛʣʝʨʦʜʘ, 

ʚʳʩʚʦʙʦʞʜʘʶʱʝʤʫʩʷ ʚ ʧʨʦʮʝʩʩʝ ʠʭ ʩʞʠʛʘʥʠʷ. ʂʨʦʤʝ ʪʦʛʦ, ʨʝʟʫʣʴʪʘʪʳ 

ʫʢʘʟʳʚʘʶʪ ʥʘ ʟʥʘʯʠʪʝʣʴʥʦʝ ʨʘʩʭʦʞʜʝʥʠʝ ʚ ʫʨʦʚʥʷʭ ʚʤʝʥʝʥʥʦʡ ʮʝʥʳ ʥʘ 

ʫʛʣʝʨʦʜ, ʢʦʪʦʨʫʶ ʧʣʘʪʪ̫ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ ʠ ʜʦʤʦʭʦʟʷʡʩʪʚʘ.  

ʅʝʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʩʪʴ ʦʮʝʥʦʢ ʚʤʝʥʝʥʥʦʡ ʮʝʥʳ ʥʘ ʫʛʣʝʨʦʜ ʫʛʣʝʨʦʜʦʝʤʢʦʩʪʠ 

ʨʘʟʥʳʭ ʪʠʧʦʚ ʠʩʢʦʧʘʝʤʦʛʦ ʪʦʧʣʠʚʘ, ʘ ʪʘʢʞʝ ʨʘʟʥʳʡ ʫʨʦʚʝʥʴ ʮʝʥ ʜʣʷ 

ʜʦʤʦʭʦʟʷʡʩʪʚ ʠ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʫʢʘʟʳʚʘʶʪ ʥʘ ʟʥʘʯʠʪʝʣʴʥʳʡ ʧʦʪʝʥʮʠʘʣ 

ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʠʩʪʝʤʳ ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʷ ʚ ʜʘʥʥʳʭ ʩʪʨʘʥʘʭ, ʩ 

ʫʯʝʪʦʤ ʦʨʠʝʥʪʠʨʦʚ ʠʭ ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʧʦʣʠʪʠʢʠ.  
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4. ʇʝʨʩʧʝʢʪʠʚʳ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʚʳʙʨʦʩʦʚ ʧʘʨʥʠʢʦʚʳʭ 

ʛʘʟʦʚ ʚ ʈʦʩʩʠʠ  

ɺ ʜʘʥʥʦʡ ʛʣʘʚʝ ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʚ ʧʨʝʜʳʜʫʱʠʭ ʨʘʟʜʝʣʘʭ ʨʘʙʦʪʳ 

ʘʥʘʣʠʪʠʯʝʩʢʘʷ ʨʘʤʢʘ ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʦʣʠ ʢʦʩʚʝʥʥʳʭ 

ʠʥʩʪʨʫʤʝʥʪʦʚ ʨʝʛʫʣʠʨʦʚʘʥʠʠ ʚʳʙʨʦʩʦʚ ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ ʚ ʈʦʩʩʠʠ. ɻʣʘʚʘ ʚ 

ʪʦʤ ʯʠʩʣʝ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʦʮʝʥʢʫ ʚʦʟʤʦʞʥʦʩʪʝʡ ʚʩʪʨʘʠʚʘʥʠʷ ʵʣʝʤʝʥʪʦʚ 

ʧʨʷʤʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʚʳʙʨʦʩʦʚ ʚ ʜʝʡʩʪʚʫʶʱʫʶ ʩʠʩʪʝʤʫ ʬʠʩʢʘʣʴʥʦʛʦ 

ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʚ ʨʦʩʩʠʡʩʢʦʤ ʪʦʧʣʠʚʥʦ-ʵʥʝʨʛʝʪʠʯʝʩʢʦʤ ʢʦʤʧʣʝʢʩʝ (ʊʕʂ). ɽʝ 

ʟʘʜʘʯʘ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦʙʳʷ ʦʯʝʨʪʠʪʴ ʢʨʫʛ ʚʳʟʦʚʦʚ, ʢʦʪʦʨʳʝ ʩʪʦʷʪ ʧʝʨʝʜ 

ʨʦʩʩʠʡʩʢʦʡ ʵʢʦʥʦʤʠʢʦʡ ʚ ʯʘʩʪʠ ʵʬʬʝʢʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʠʭ 

ʠʥʩʪʨʫʤʝʥʪʦʚ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʚʳʙʨʦʩʦʚ ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ, ʘ ʪʘʢʞʝ ʚʳʷʚʠʪʴ 

ʥʘʧʨʘʚʣʝʥʠʷ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʧʦʣʠʪʠʢʠ ʚ ʈʦʩʩʠʠ.  

ʄʘʪʝʨʠʘʣʳ ʛʣʘʚʳ ʯʘʩʪʠʯʥʦ ʠʟʣʦʞʝʥʳ ʚ ʨʘʙʦʪʘʭ [ʄʘʢʘʨʦʚ, ʉʪʝʧʘʥʦʚ 

2017; ʄʘʢʘʨʦʚ, ʉʪʝʧʘʥʦʚ 2018]. ʉʪʨʫʢʪʫʨʥʦ ʛʣʘʚʘ ʚʳʩʪʨʦʝʥʘ ʩʣʝʜʫʶʱʠʤ 

ʦʙʨʘʟʦʤ. ɺ ʨʘʟʜʝʣʝ 4.1. ʦʧʠʩʘʥʳ ʦʩʦʙʝʥʥʦʩʪʠ ʨʦʩʩʠʡʩʢʦʡ ʢʣʠʤʘʪʠʯʝʩʢʦʡ 

ʧʦʣʠʪʠʢʠ, ʜʘʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʪʦʧʣʠʚʥʦ-ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʙʘʣʘʥʩʘ ʈʦʩʩʠʠ, 

ʦʧʠʩʘʥʘ ʜʠʥʘʤʠʢʘ ʦʙʲʝʤʦʚ ʠ ʩʪʨʫʢʪʫʨʳ ʚʳʙʨʦʩʦʚ ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ ʦʪ 

ʩʞʠʛʘʥʠʷ ʠʩʢʦʧʘʝʤʦʛʦ ʪʦʧʣʠʚʘ ʚ ʈʦʩʩʠʠ. ɺ ʨʘʟʜʝʣʝ 4.2. ʥʘ ʦʩʥʦʚʝ 

ʨʝʟʫʣʴʪʘʪʦʚ ʘʥʘʣʠʟʘ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ ʧʨʝʜʳʜʫʱʠʭ ʛʣʘʚʘʭ, ʜʘʥʘ ʦʮʝʥʢʘ 

ʚʦʟʤʦʞʥʦʩʪʝʡ ʠ ʦʛʨʘʥʠʯʝʥʠʡ ʧʨʷʤʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʚʳʙʨʦʩʦʚ ʚ ʈʦʩʩʠʠ, ʘ 

ʪʘʢʞʝ ʧʨʝʜʩʪʘʚʣʝʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʜʝʡʩʪʚʫʶʱʠʭ ʥʘʣʦʛʦʚ ʚ ʨʦʩʩʠʡʩʢʦʤ ʊʕʂ 

ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʠʭ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʦʙʲʝʤ r ʚʳʙʨʦʩʦʚ. ɺ ʨʘʟʜʝʣʝ 4.3. 

ʧʨʝʜʩʪʘʚʣʝʥ ʫʩʣʦʚʥʳʡ ʧʨʠʤʝʨ ʤʦʜʠʬʠʢʘʮʠʠ ʥʘʣʦʛʦʚʦʡ ʩʠʩʪʝʤʳ ʚ ʊʕʂ, 

ʥʘʧʨʘʚʣʝʥʥʦʡ ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ ʥʘ ʠʥʢʦʨʧʦʨʠʨʦʚʘʥʠʝ ʵʣʝʤʝʥʪʦʚ ʧʨʷʤʦʛʦ 

ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʚ ʜʝʡʩʪʚʫʶʱʫʶ ʩʠʩʪʝʤʫ ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʷ, ʘ ʩ ʜʨʫʛʦʡ ï ʥʘ 

ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʢʦʩʚʝʥʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʨʝʛʫʣʠʨʦʚʘʥʠʷ 

ʚʳʙʨʦʩʦʚ.   
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 ʂʣʠʤʘʪʠʯʝʩʢʘʷ ʧʦʣʠʪʠʢʘ ʠ ʚʳʙʨʦʩʳ ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ ʚ ʈʦʩʩʠʠ 4.1.

ʌʦʨʤʘʣʴʥʦ ʢʣʠʤʘʪʠʯʝʩʢʘʷ ʧʦʣʠʪʠʢʘ ʈʦʩʩʠʠ ʥʘʯʘʣʘ ʬʦʨʤʠʨʦʚʘʪʴʩʷ ʩ 

2009 ʛ., ʢʦʛʜʘ ʙʳʣʘ ʧʨʠʥʷʪʘ ʂʣʠʤʘʪʠʯʝʩʢʘʷ ʜʦʢʪʨʠʥʘ ʈʌ [ʂʣʠʤʘʪʠʯʝʩʢʘʷ 

ʜʦʢʪʨʠʥʘé 2009]. ɺ 2008-2012 ʛʛ. ʈʦʩʩʠʷ ʧʨʠʥʠʤʘʣʘ ʫʯʘʩʪʠʝ ʚ ʧʝʨʚʦʤ 

ʧʝʨʠʦʜʝ ʜʝʡʩʪʚʠʷ ʂʠʦʪʩʢʦʛʦ ʧʨʦʪʦʢʦʣʘ, ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʦʤʫ ʙʨʘʣʘ ʥʘ ʩʝʙʷ 

ʦʙʷʟʘʪʝʣʴʩʪʚʘ ʧʦ ʥʝʥʘʨʘʱʠʚʘʥʠʶ ʦʙʲʝʤʘ ʚʳʙʨʦʩʦʚ ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʙʘʟʦʚʦʛʦ 1990 ʛ. [ʂʠʦʪʩʢʠʡ ʧʨʦʪʦʢʦʣé 1997]. ɺ 2016 ʛ. 

ʨʦʩʩʠʡʩʢʘʷ ʩʪʦʨʦʥʘ ʧʦʜʧʠʩʘʣʘ ʇʘʨʠʞʩʢʦʝ ʩʦʛʣʘʰʝʥʠʝ, ʚ ʨʘʤʢʘʭ ʢʦʪʦʨʦʛʦ ʝʡ 

ʩʬʦʨʤʫʣʠʨʦʚʘʥʘ ʮʝʣʴ ʩʦʢʨʘʱʝʥʠʷ ʚʳʙʨʦʩʦʚ ʜʦ 70-75% ʦʪ ʫʨʦʚʥʷ 1990 ʛ. ʢ 

2030 ʛ. ʧʨʠ ʫʩʣʦʚʠʠ ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʦʛʦ ʫʯʝʪʘ ʧʦʛʣʦʱʘʶʱʝʡ 

ʩʧʦʩʦʙʥʦʩʪʠ ʣʝʩʦʚ [UNFCCC]. ʅʘ ʥʘʮʠʦʥʘʣʴʥʦʤ ʫʨʦʚʥʝ ʢ 2030 ʛ. ʋʢʘʟʦʤ 

ʇʨʝʟʠʜʝʥʪʘ ʦʪ 2020 ʛ. ʙʳʣʘ ʧʦʩʪʘʚʣʝʥʘ ʮʝʣʴ ʩʦʢʨʘʱʝʥʠʷ ʚʳʙʨʦʩʦʚ ʜʦ 70% ʦʪ 

ʫʨʦʚʥʷ 1990 ʛ. ʉʦʛʣʘʩʥʦ ʧʨʦʝʢʪʫ ʉʪʨʘʪʝʛʠʠ ʜʦʣʛʦʩʨʦʯʥʦʛʦ ʨʘʟʚʠʪʠʷ ʈʦʩʩʠʠ ʩ 

ʥʠʟʢʠʤ ʫʨʦʚʥʝʤ ʚʳʙʨʦʩʦʚ ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ ʜʦ 2050 ʛʦʜʘ, ʦʧʫʙʣʠʢʦʚʘʥʥʦʛʦ 

ʚ ʤʘʨʪʝ 2020 ʛ., ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʙʘʟʦʚʳʤ ʩʮʝʥʘʨʠʝʤ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 1990 ʛ. ʢ 

2030 ʛ. ʧʣʘʥʠʨʫʝʪʩʷ ʩʦʢʨʘʪʠʪʴ ʚʳʙʨʦʩʳ ʥʘ 33,3%, ʘ ʢ 2050 ʛ. ī ʥʘ 36,0% 

[ʇʨʦʝʢʪ ʉʪʨʘʪʝʛʠʠé 2020]. 

ʈʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʷʚʣʷʝʪʩʷ ʤʥʝʥʠʝ ʦ ʪʦʤ, ʯʪʦ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʮʝʣʠ ʧʦ 

ʩʦʢʨʘʱʝʥʠʶ ʚʳʙʨʦʩʦʚ ʥʝ ʧʦʪʨʝʙʫʶʪ ʦʪ ʈʦʩʩʠʠ ʦʩʦʙʳʭ ʫʩʠʣʠʡ ʠ ʧʦʵʪʦʤʫ ʩ 

ʚʳʩʦʢʦʡ ʚʝʨʦʷʪʥʦʩʪʴʶ ʙʫʜʫʪ ʜʦʩʪʠʛʥʫʪʳ [Kokorin, Korppoo 2014; Makarov 

2016; ʄʘʢʘʨʦʚ, ʉʪʝʧʘʥʦʚ 2017; ʄʘʢʘʨʦʚ ʠ ʜʨ. 2018]. ʉʦʢʨʘʱʝʥʠʝ ʚʳʙʨʦʩʦʚ 

ʜʦ 70-75% ʦʪ ʫʨʦʚʥʷ 1990 ʛ. ʬʘʢʪʠʯʝʩʢʠ ʦʟʥʘʯʘʝʪ ʩʫʱʝʩʪʚʝʥʥʦʝ ʠʭ 

ʥʘʨʘʱʠʚʘʥʠʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʫʨʦʚʥʝʤ 2018 ʛ. ɺ ʧʝʨʠʦʜ 1990-2018 ʛʛ. 

ʨʦʩʩʠʡʩʢʠʝ ʚʳʙʨʦʩʳ ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ ʩʦʢʨʘʪʠʣʠʩʴ ʥʘ 30,4% ʙʝʟ ʫʯʝʪʘ 

ʚʳʙʨʦʩʦʚ ʦʪ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ, ʠʟʤʝʥʝʥʠʷ ʚ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʠ ʠ ʣʝʩʥʦʤ 

ʭʦʟʷʡʩʪʚʝ (ɿʀɿʃʍ) ʠ ʥʘ 47,6% ʩ ʫʯʝʪʦʤ ɿʀɿʃʍ. ɺ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ ʦʙʲʝʤ 

ʚʳʙʨʦʩʦʚ ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ ʚ ʈʦʩʩʠʠ ʥʘʭʦʜʠʪʩʷ ʥʘ ʫʨʦʚʥʝ ʮʝʣʠ, 

ʩʬʦʨʤʫʣʠʨʦʚʘʥʥʦʡ ʚ ʨʘʤʢʘʭ ʇʘʨʠʞʩʢʦʛʦ ʩʦʛʣʘʰʝʥʠʷ (ʝʝ ʥʠʞʥʷʷ ʛʨʘʥʠʮʘ 

ʩʦʚʧʘʜʘʝʪ ʩ ʥʘʮʠʦʥʘʣʴʥʦʡ ʮʝʣʴʶ ʚ ʋʢʘʟʝ ʇʨʝʟʠʜʝʥʪʘ) ʙʝʟ ʫʯʝʪʘ ɿʀɿʃʍ ʠ ʥʘ 
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27,6 ʧʨʦʮʝʥʪʥʳʭ ʧʫʥʢʪʦʚ ʥʠʞʝ ʮʝʣʠ, ʩʬʦʨʤʫʣʠʨʦʚʘʥʥʦʡ ʩ ʫʯʝʪʦʤ ɿʀɿʃʍ 

(ʈʠʩʫʥʦʢ 6). ʎʝʣʠ, ʟʘʬʠʢʩʠʨʦʚʘʥʥʳʝ ʚ ʧʨʦʝʢʪʝ ʉʪʨʘʪʝʛʠʠ ʜʦʣʛʦʩʨʦʯʥʦʛʦ 

ʨʘʟʚʠʪʠʷ ʈʦʩʩʠʠ ʩ ʥʠʟʢʠʤ ʫʨʦʚʥʝʤ ʚʳʙʨʦʩʦʚ ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ ʜʦ 2050 ʛ. 

ʬʘʢʪʠʯʝʩʢʠ ʧʨʝʜʧʦʣʘʛʘʶʪ ʥʘʨʘʱʠʚʘʥʠʝ ʚʳʙʨʦʩʦʚ ʥʘ 27,3% ʢ 2030 ʛ. ʠ ʥʘ 

22,1% ʢ 2050 ʛ. ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʫʨʦʚʥʝʤ 2018 ʛ. [ʇʨʦʝʢʪ ʉʪʨʘʪʝʛʠʠé 2020]. 

 

ʈʠʩʫʥʦʢ 6 ï ɼʠʥʘʤʠʢʘ ʨʝʘʣʴʥʦʛʦ ɺɺʇ ʈʦʩʩʠʠ (ʧʨʘʚʘʷ ʦʩʴ), ʦʙʲʝʤʦʚ 

ʚʳʙʨʦʩʦʚ ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ ʩ ʫʯʝʪʦʤ ʠ ʙʝʟ ʫʯʝʪʘ ɿʀɿʃʍ (ʣʝʚʘʷ ʦʩʴ) 

ʀʩʪʦʯʥʠʢ: World Bank (d); UNFCCC 

ʅʝʩʤʦʪʨʷ ʥʘ ʚʳʩʦʢʫʶ ʚʝʨʦʷʪʥʦʩʪʴ ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʳʭ ʮʝʣʝʡ ʧʦ 

ʩʦʢʨʘʱʝʥʠʶ ʚʳʙʨʦʩʦʚ ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ, ʚ ʥʘʫʯʥʦʡ ʠ ʦʙʱʝʩʪʚʝʥʥʦʡ 

ʜʠʩʢʫʩʩʠʠ ʚʩʝ ʯʘʱʝ ʟʚʫʯʠʪ ʤʥʝʥʠʝ ʦ ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʘʤʙʠʮʠʦʟʥʦʩʪʠ 

ʨʦʩʩʠʡʩʢʦʡ ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʧʦʣʠʪʠʢʠ, ʢʦʪʦʨʘʷ ʥʝ ʚʧʦʣʥʝ ʫʯʠʪʳʚʘʝʪ 

ʜʦʣʛʦʩʨʦʯʥʳʝ ʨʠʩʢʠ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʤʠʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ ʚ ʩʪʦʨʦʥʫ 

ʥʠʟʢʦʫʛʣʝʨʦʜʥʦʛʦ ʨʘʟʚʠʪʠʷ [Orlov, Aaheim 2017; ɹʘʰʤʘʢʦʚ 2018; ʄʘʢʘʨʦʚ, 
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ɺɺʇ, ʪʨʣʥ ʜʦʣʣ. (2010$) 

ɺʳʙʨʦʩʳ ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ (ʙʝʟ ʫʯʝʪʘ ɿʀɿʃʍ), ʄʪ ʉʆ2-ʵʢʚ. 

ɺʳʙʨʦʩʳ ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ (ʩ ʫʯʝʪʦʤ ɿʀɿʃʍ), ʄʪ ʉʆ2-ʵʢʚ. 

NDC (70% ʦʪ ʫʨʦʚʥʷ 1990 ʛ.) 

ʎʝʣʴ ʢ 2030 ʛ, ʩʬʦʨʤʫʣʠʨʦʚʘʥʥʘʷ ʚ ʨʘʤʢʘʭ ʉʪʨʘʪʝʛʠʠ 
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ʉʪʝʧʘʥʦʚ 2018; ʄʘʢʘʨʦʚ ʠ ʜʨ. 2018; ʂʦʢʦʨʠʥ 2018; Waisman et al. 2019; 

ɹʘʰʤʘʢʦʚ 2020;Makarov et al. 2020; ʄʠʪʨʦʚʘ ʠ ʜʨ. 2020]. ʅʘ ʵʪʦʤ ʬʦʥʝ ʪʘʢʞʝ 

ʝʩʪʴ ʠ ʨʘʙʦʪʳ, ʫʢʘʟʳʚʘʶʱʠʝ ʥʘ ʨʠʩʢʠ ʫʩʪʘʥʦʚʣʝʥʠʷ ʯʨʝʟʤʝʨʥʳʭ ʮʝʣʝʡ ʧʦ 

ʩʦʢʨʘʱʝʥʠʶ ʚʳʙʨʦʩʦʚ, ʢʦʪʦʨʳʝ ʩʧʦʩʦʙʥʳ ʩʦʟʜʘʪʴ ʦʛʨʘʥʠʯʝʥʠʷ ʜʣʷ 

ʤʦʜʝʨʥʠʟʘʮʠʠ ʨʦʩʩʠʡʩʢʦʡ ʵʢʦʥʦʤʠʢʠ [ʐʠʨʦʚ, ʂʦʣʧʘʢʦʚ, 2016]. ʊʘʢ ʠʣʠ 

ʠʥʘʯʝ, ʜʣʷ ʈʦʩʩʠʠ ʢʘʢ ʜʣʷ ʩʪʨʘʥʳ-ʵʢʩʧʦʨʪʝʨʘ ʵʥʝʨʛʦʨʝʩʫʨʩʦʚ ʠ 

ʫʛʣʝʨʦʜʦʝʤʢʦʡ ʧʨʦʜʫʢʮʠʠ ʠʛʥʦʨʠʨʦʚʘʥʠʝ ʪʝʥʜʝʥʮʠʡ ʥʠʟʢʦʫʛʣʝʨʦʜʥʦʛʦ 

ʨʘʟʚʠʪʠʷ ʤʠʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ ʩʦʧʨʷʞʝʥʦ ʩ ʨʠʩʢʘʤʠ ʧʘʜʝʥʠʷ ʩʧʨʦʩʘ ʥʘ 

ʢʣʶʯʝʚʳʝ ʩʪʘʪʴʠ ʨʦʩʩʠʡʩʢʦʛʦ ʵʢʩʧʦʨʪʘ ʠ ʦʙʦʩʪʨʝʥʠʷ ʢʦʥʢʫʨʝʥʮʠʠ ʥʘ 

ʚʥʝʰʥʠʭ ʨʳʥʢʘʭ [ʄʘʢʘʨʦʚ, ʉʦʢʦʣʦʚʘ 2014; Orlov, Aaheim 2017; ʄʘʢʘʨʦʚ ʠ 

ʜʨ. 2019; Makarov et al. 2020; ɹʘʰʤʘʢʦʚ 2020].  

ʋʛʣʝʨʦʜʦʝʤʢʦʩʪʴ ʨʦʩʩʠʡʩʢʦʡ ʵʢʦʥʦʤʠʢʠ (0,92 ʢʛ ʉʆ2 / ʜʦʣʣ. 2010 ʛ.) 

ʙʦʣʴʰʝ ʯʝʤ ʚ ʜʚʘ ʨʘʟʘ ʧʨʝʚʳʰʘʝʪ ʧʦʢʘʟʘʪʝʣʴ ʫʛʣʝʨʦʜʦʝʤʦʢʩʪʠ ʤʠʨʦʚʦʛʦ 

ɺɺʇ (0,41 ʢʛ ʉʆ2 / ʜʦʣʣ. 2010 ʛ.) ʠ ʙʦʣʴʰʝ ʯʝʤ ʚ ʯʝʪʳʨʝ ï ʧʦʢʘʟʘʪʝʣʴ 

ʫʛʣʝʨʦʜʦʝʤʢʦʩʪʠ ʜʣʷ ʩʪʨʘʥ ʆʕʉʈ (0,23 ʢʛ ʉʆ2 / ʜʦʣʣ. 2010 ʛ.). ʊʝʤ ʥʝ ʤʝʥʝʝ 

ʫʛʣʝʨʦʜʦʝʤʢʦʩʪʴ ɺɺʇ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʧʝʨʠʦʜʘ ʩ ʢʦʥʮʘ 1990-ʭ ʛʛ. 

ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʫʩʪʦʡʯʠʚʦʝ ʧʘʜʝʥʠʝ. ɺ ʧʝʨʠʦʜ 2007-2017 ʛʛ. ʟʘʤʝʪʥʦ 

ʟʘʤʝʜʣʝʥʠʝ ʩʦʢʨʘʱʝʥʠʷ ʧʦʢʘʟʘʪʝʣʷ. ɽʩʣʠ ʚ ʧʝʨʠʦʜ 1996-2006 ʛʛ. ʧʦʢʘʟʘʪʝʣʴ 

ʫʛʣʝʨʦʜʦʝʤʢʦʩʪʠ ʨʦʩʩʠʡʩʢʦʛʦ ɺɺʇ ʩʦʢʨʘʪʠʣʩʷ ʥʘ 63,7%, ʪʦ ʚ ʧʝʨʠʦʜ 2007-

2017 ʛʛ. ï ʚʩʝʛʦ ʥʘ 10,3% (ʈʠʩʫʥʦʢ 7). ɹʳʩʪʨʝʝ ʚʩʝʛʦ ʩʦʢʨʘʱʝʥʠʝ 

ʫʛʣʝʨʦʜʦʝʤʢʦʩʪʠ ʧʨʦʠʩʭʦʜʠʣʦ ʚ ʪʨʘʥʩʧʦʨʪʥʦʤ ʩʝʢʪʦʨʝ. ɺ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ 

ʚ ʩʝʢʪʦʨʝ ʜʦʤʘʰʥʝʛʦ ʭʦʟʷʡʩʪʚʘ, ʥʘʧʨʦʪʠʚ, ʫʛʣʝʨʦʜʦʝʤʢʦʩʪʴ ʚ ʪʝʯʝʥʠʝ 

ʧʦʩʣʝʜʥʠʭ ʣʝʪ ʚʦʟʨʘʩʪʘʣʘ (ʇʨʠʣʦʞʝʥʠʝ 10 - ʈʠʩʫʥʦʢ ʇ10.1).  
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ʈʠʩʫʥʦʢ 7 - ɼʠʥʘʤʠʢʘ ʫʛʣʝʨʦʜʦʝʤʢʦʩʪʠ ɺɺʇ, ʢʛ ʉʆ2/ʜʦʣʣ. 2010 ʚ 

1990-2017 ʛʛ. 

ʀʩʪʦʯʥʠʢ: [IEA(c)]  

ɼʠʥʘʤʠʢʘ ʚʳʙʨʦʩʦʚ ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ ʚ ʈʦʩʩʠʠ ʚʦ ʤʥʦʛʦʤ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʠʟʤʝʥʝʥʠʷʤʠ ʦʙʲʝʤʦʚ ʧʦʪʨʝʙʣʝʥʠʷ ʵʥʝʨʛʠʠ ʠ ʩʪʨʫʢʪʫʨʳ 

ʪʦʧʣʠʚʥʦ-ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʙʘʣʘʥʩʘ ʩʪʨʘʥʳ. ʇʨʦʠʟʚʦʜʩʪʚʦ ʠ ʧʦʪʨʝʙʣʝʥʠʝ 

ʧʝʨʚʠʯʥʦʡ ʵʥʝʨʛʠʠ ʧʦʩʪʝʧʝʥʥʦ ʨʘʩʪʫʪ ʩ ʢʦʥʮʘ 1990-ʭ ʛʛ., ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ 

ʩʧʘʜʦʚ ʚ 2009 ʠ 2014-2015 ʛʛ. ʀʟ-ʟʘ ʥʘʨʘʱʠʚʘʥʠʷ ʵʢʩʧʦʨʪʥʳʭ ʧʦʩʪʘʚʦʢ ʨʦʩʪ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʚ ʧʦʩʣʝʜʥʝʝ ʜʝʩʷʪʠʣʝʪʠʝ ʦʙʛʦʥʷʝʪ ʨʦʩʪ ʧʦʪʨʝʙʣʝʥʠʷ. ɿʘ ʧʝʨʠʦʜ 

2007-2017 ʛʛ. ʧʨʠʨʦʩʪ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʧʦʪʨʝʙʣʝʥʠʷ ʧʝʨʚʠʯʥʦʡ ʵʥʝʨʛʠʠ 

ʩʦʩʪʘʚʠʣ 15,3% ʠ 8,8% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʂ 2017 ʛ. ʦʙʲʝʤ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ 

ʧʦʪʨʝʙʣʝʥʠʷ ʵʥʝʨʛʠʠ ʜʦʩʪʠʛʣʠ ʫʨʦʚʥʷ ʚ 1,43 ʠ 0,73 ʤʣʨʜ ʪ ʥ.ʵ. 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ (ʈʠʩʫʥʦʢ 8). ʉʭʦʞʫʶ ʜʠʥʘʤʠʢʫ ʜʝʤʦʥʩʪʨʠʨʫʝʪ 

ʩʨʝʜʥʝʜʫʰʝʚʦʝ ʧʦʪʨʝʙʣʝʥʠʝ ʵʥʝʨʛʦʨʝʩʫʨʩʦʚ ʚ ʩʪʨʘʥʝ. ɺ ʧʝʨʠʦʜ 2007-2017 ʛ. 

ʦʥʦ ʚʦʟʨʦʩʣʦ ʥʘ 7,6%, ʜʦʩʪʠʛʥʫʚ ʫʨʦʚʥʷ ʚ 5,1 ʪ ʥ.ʵ. ʥʘ ʯʝʣ. (ʈʠʩʫʥʦʢ 9).  
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ʈʠʩʫʥʦʢ 8 - ɼʠʥʘʤʠʢʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʧʦʪʨʝʙʣʝʥʠʷ ʧʝʨʚʠʯʥʦʡ ʵʥʝʨʛʠʠ ʚ 

ʈʦʩʩʠʠ, 1990-2017 ʛʛ. 

ʀʩʪʦʯʥʠʢ: [IEA(a)]  
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ʇʨʦʠʟʚʦʜʩʪʚʦ ʵʥʝʨʛʠʠ (ʤʣʥ ʪ ʥ.ʵ.) ʇʦʪʨʝʙʣʝʥʠʝ ʧʝʨʚʠʯʥʦʡ ʵʥʝʨʛʠʠ (ʤʣʥ ʪ ʥ.ʵ.) 
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ʈʠʩʫʥʦʢ 9 - ɼʠʥʘʤʠʢʘ ʵʥʝʨʛʦʝʤʢʦʩʪʠ ɺɺʇ ʠ ʧʦʪʨʝʙʣʝʥʠʷ ʧʝʨʚʠʯʥʦʡ ʵʥʝʨʛʠʠ 

ʥʘ ʜʫʰʫ ʥʘʩʝʣʝʥʠʷ, 1990-2017 ʛʛ. 

ʀʩʪʦʯʥʠʢ: [ IEA(a)]  

ʕʥʝʨʛʦʝʤʢʦʩʪʴ ɺɺʇ ʩʪʨʝʤʠʪʝʣʴʥʦ ʩʦʢʨʘʱʘʣʘʩʴ ʩ ʢʦʥʮʘ 1990-ʭ ʛʛ., ʥʘ 

ʬʦʥʝ ʩʪʨʫʢʪʫʨʥʳʭ ʠʟʤʝʥʝʥʠʡ ʚ ʵʢʦʥʦʤʠʢʝ ʈʦʩʩʠʠ (ʫʚʝʣʠʯʝʥʠʷ ʜʦʣʠ 

ʥʝʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʩʝʢʪʦʨʦʚ ʚ ɺɺʇ), ʘ ʪʘʢʞʝ ʧʦʚʳʰʝʥʠʷ 

ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ, ʦʜʥʘʢʦ ʚ ʧʦʩʣʝʜʥʝʝ ʜʝʩʷʪʠʣʝʪʠʝ ʦʩʪʘʝʪʩʷ ʧʨʘʢʪʠʯʝʩʢʠ 

ʥʘ ʦʜʥʦʤ ʫʨʦʚʥʝ. ɺ ʧʝʨʠʦʜ 2007-2017 ʛʛ. ʩʦʢʨʘʱʝʥʠʝ ʩʦʩʪʘʚʠʣʦ ʣʠʰʴ 2,5% 

ʜʦ ʫʨʦʚʥʷ 0,44 ʪ ʥ.ʵ. ʥʘ ʪʳʩ. ʜʦʣʣ. (ʈʠʩʫʥʦʢ 9). ɼʣʷ ʩʨʘʚʥʝʥʠʷ ʫʨʦʚʝʥʴ 

ʵʥʝʨʛʦʝʤʢʦʩʪʠ ʤʠʨʦʚʦʛʦ ɺɺʇ ʚ 2017 ʛ. ʩʦʩʪʘʚʣʷʣ 0,17 ʪ ʥ.ʵ. ʥʘ ʪʳʩ. ʜʦʣʣ. 

ʈʦʩʩʠʷ ʷʚʣʷʝʪʩʷ ʯʠʩʪʳʤ ʵʢʩʧʦʨʪʝʨʦʤ ʚʩʝʭ ʚʠʜʦʚ ʠʩʢʦʧʘʝʤʦʛʦ ʪʦʧʣʠʚʘ. 

ɺ ʘʙʩʦʣʶʪʥʳʭ ʦʙʲʝʤʘʭ ʙʦʣʴʰʝ ʚʩʝʛʦ ʵʢʩʧʦʨʪʠʨʫʝʪʩʷ ʩʳʨʦʡ ʥʝʬʪʠ ʠ 

ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ï 379,4 ʤʣʥ ʪ ʥ.ʵ. ʇʨʠʨʦʜʥʳʡ ʛʘʟ ʠ ʫʛʦʣʴ ʚʳʚʦʟʷʪʩʷ ʚ 

ʦʙʲʝʤʘʭ 180,3 ʠ 103,4 ʤʣʥ ʪ ʥ.ʵ. ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ (ʇʨʠʣʦʞʝʥʠʝ 10 - ʊʘʙʣʠʮʘ 

ʇ10.1). ɺʩʝʛʦ ʩʪʨʘʥʦʡ ʵʢʩʧʦʨʪʠʨʫʝʪʩʷ ʦʢʦʣʦ ʧʦʣʦʚʠʥʳ (46%) ʚʩʝʡ 

ʧʨʦʠʟʚʝʜʝʥʥʦʡ ʵʥʝʨʛʠʠ [IEA(a)].  

ʆʩʪʘʚʰʘʷʩʷ ʯʘʩʪʴ ʧʦʪʨʝʙʣʷʝʪʩʷ ʚʥʫʪʨʠ ʩʪʨʘʥʳ. ɿʘ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʴ ʣʝʪ 

ʩʪʨʫʢʪʫʨʘ ʧʝʨʚʠʯʥʦʛʦ ʧʦʪʨʝʙʣʝʥʠʷ ʠʟʤʝʥʠʣʘʩʴ ʥʝ ʩʠʣʴʥʦ (ʇʨʠʣʦʞʝʥʠʝ 10 - 
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ʈʠʩʫʥʦʢ ʇ10.2). ʅʘ ʧʨʠʨʦʜʥʳʡ ʛʘʟ ʧʨʠʭʦʜʠʪʩʷ 44,3% ʚʩʝʛʦ ʧʦʪʨʝʙʣʝʥʠʷ 

ʧʝʨʚʠʯʥʦʡ ʵʥʝʨʛʠʠ ʚ ʈʦʩʩʠʠ ʠ 40,6% ʝʝ ʧʨʦʠʟʚʦʜʩʪʚʘ. ɼʣʷ ʩʨʘʚʥʝʥʠʷ ʚ ʤʠʨʝ 

ʥʘ ʧʨʠʨʦʜʥʳʡ ʛʘʟ ʧʨʠʭʦʜʠʪʩʷ ʣʠʰʴ 30,2% ʧʦʪʨʝʙʣʝʥʠʷ ʠ 22,5% ʦʪ ʚʩʝʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʘ. 33,9% ʧʦʪʨʝʙʣʝʥʠʷ ʧʝʨʚʠʯʥʦʡ ʵʥʝʨʛʠʠ ʚ ʈʦʩʩʠʠ ʧʨʠʭʦʜʠʪʩʷ ʥʘ 

ʥʝʬʪʴ ʠ ʞʠʜʢʠʝ ʫʛʣʝʚʦʜʦʨʦʜʳ, 13,0% ī ʥʘ ʫʛʦʣʴ, 6,1% ī ʥʘ ʘʪʦʤʥʫʶ ʵʥʝʨʛʠʶ 

ʠ 1,8% ī ʥʘ ʛʠʜʨʦʵʥʝʨʛʠʶ. ʇʦʢʘ ʝʱʝ ʩʢʨʦʤʥʫʶ ʨʦʣʴ (ʤʝʥʝʝ 1%) ʚ 

ʧʦʪʨʝʙʣʝʥʠʠ ʧʝʨʚʠʯʥʦʡ ʵʥʝʨʛʠʠ ʠʛʨʘʝʪ ʩʦʣʥʝʯʥʘʷ ʠ ʚʝʪʨʦʚʘʷ ʛʝʥʝʨʘʮʠʷ 

ʵʥʝʨʛʠʠ (ʇʨʠʣʦʞʝʥʠʝ 10 ï ʊʘʙʣʠʮʘ ʇ10.1, ʈʠʩʫʥʦʢ ʇ.10.2).  

ʅʘ ʩʞʠʛʘʥʠʝ ʠʩʢʦʧʘʝʤʦʛʦ ʪʦʧʣʠʚʘ ʚ ʈʦʩʩʠʠ ʧʨʠʭʦʜʠʪʩʷ 79% ʚʩʝʭ 

ʚʳʙʨʦʩʦʚ ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ
10
. ʀʟ ʥʠʭ ʧʦʯʪʠ ʧʦʣʦʚʠʥʘ (47%) ʧʨʠʭʦʜʠʪʩʷ ʥʘ 

ʵʥʝʨʛʝʪʠʯʝʩʢʫʶ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ, ʚ ʪʦʤ ʯʠʩʣʝ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦ 

ʵʣʝʢʪʨʠʯʝʩʪʚʘ ʠ ʪʝʧʣʘ, ʧʦ 15% ī ʥʘ ʪʨʘʥʩʧʦʨʪʥʳʡ ʩʝʢʪʦʨ ʠ ʩʝʢʪʦʨʘ 

ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ (ʈʠʩʫʥʦʢ 10). ɹʦʣʴʰʘʷ ʯʘʩʪʴ 

ʚʩʝʭ ʚʳʙʨʦʩʦʚ ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ ï ʵʪʦ ʚʳʙʨʦʩʳ ʜʠʦʢʩʠʜʘ ʫʛʣʝʨʦʜʘ, ʥʘ 

ʢʦʪʦʨʳʡ ʧʨʠʭʦʜʠʪʩʷ 76% ʚʩʝʭ ʚʳʙʨʦʩʦʚ; ʥʘ ʤʝʪʘʥ ʧʨʠʭʦʜʠʪʩʷ 8%, ʥʘ 

ʜʠʦʢʩʠʜ ʘʟʦʪʘ ï 4%, ʥʘ ʛʠʜʨʦʭʣʦʨʬʪʦʨʫʛʣʝʨʦʜʳ ʠ ʧʨʦʯʠʝ ʛʘʟʳ ï ʤʝʥʝʝ 2% 

[OECD(a)].  

 

ʈʠʩʫʥʦʢ 10 - ʉʪʨʫʢʪʫʨʘ ʚʳʙʨʦʩʦʚ ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ ʚ ʈʦʩʩʠʠ ʚ 2017 ʛ. 

ʧʦ ʦʩʥʦʚʥʳʤ ʠʩʪʦʯʥʠʢʘʤ ï ʧʨʦʮʝʩʩʘʤ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

                                                           
10

 ɹʝʟ ʫʯʝʪʘ ʚʳʙʨʦʩʦʚ ʦʪ ɿʀɿʃʍ 
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ʀʩʪʦʯʥʠʢ: [OECD(a)]  

ɺ ʩʪʨʫʢʪʫʨʝ ʚʳʙʨʦʩʦʚ ʉʆ2 ʦʪ ʩʞʠʛʘʥʠʷ ʠʩʢʦʧʘʝʤʦʛʦ ʪʦʧʣʠʚʘ 

ʧʨʝʦʙʣʘʜʘʝʪ ʧʨʦʠʟʚʦʜʩʪʚʦ ʵʣʝʢʪʨʠʯʝʩʪʚʘ ʠ ʪʝʧʣʘ, ʥʘ ʢʦʪʦʨʦʝ ʧʨʠʭʦʜʠʪʩʷ 

ʙʦʣʴʰʝ ʧʦʣʦʚʠʥʳ (50,3% ʚʩʝʭ ʚʳʙʨʦʩʦʚ). ʅʘ ʚʪʦʨʦʤ ʤʝʩʪʝ ï ʜʨʫʛʠʝ ʩʝʢʪʦʨʘ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ ʩʪʨʦʠʪʝʣʴʩʪʚʦ (17,1%), ʥʘ ʪʨʝʪʴʝʤ ï ʪʨʘʥʩʧʦʨʪ (16,0%). 

ɺʤʝʩʪʝ ʩ ʪʝʤ ʩʦ ʚʨʝʤʝʥʝʤ ʟʘʤʝʪʥʦ ʧʦʩʪʝʧʝʥʥʦʝ ʩʥʠʞʝʥʠʝ ʚʢʣʘʜʘ ʚ 

ʩʦʚʦʢʫʧʥʳʝ ʚʳʙʨʦʩʳ ʩʦ ʩʪʦʨʦʥʳ ʵʣʝʢʪʨʦ- ʠ ʪʝʧʣʦʛʝʥʝʨʘʮʠʠ, ʥʘ ʬʦʥʝ 

ʨʘʩʪʫʱʝʡ ʜʦʣʠ ʚʳʙʨʦʩʦʚ ʚ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ (ʈʠʩʫʥʦʢ 11). 

 

ʈʠʩʫʥʦʢ 11 - ʉʪʨʫʢʪʫʨʘ ʚʳʙʨʦʩʦʚ ʜʠʦʢʩʠʜʘ ʫʛʣʝʨʦʜʘ ʦʪ ʩʞʠʛʘʥʠʷ 

ʠʩʢʦʧʘʝʤʦʛʦ ʪʦʧʣʠʚʘ ʧʦ ʩʝʢʪʦʨʘʤ ʵʢʦʥʦʤʠʢʠ ʚ 2007 ʠ 2017 ʛʛ. 

ʀʩʪʦʯʥʠʢ: [ IEA (c)]  

ɺ 2017 ʛ. ʩʦʚʦʢʫʧʥʳʡ ʦʙʲʝʤ ʚʳʙʨʦʩʦʚ ʉʆ2 ʦʪ ʩʞʠʛʘʥʠʷ ʠʩʢʦʧʘʝʤʦʛʦ 

ʪʦʧʣʠʚʘ ʩʦʩʪʘʚʠʣ 1,54 ʤʣʨʜ ʪ. ʆʙʲʝʤ ʚʳʙʨʦʩʦʚ ʦʩʪʘʝʪʩʷ ʧʨʠʤʝʨʥʦ ʥʘ ʦʜʥʦʤ 

ʫʨʦʚʥʝ ʩ ʥʘʯʘʣʘ 2000-ʭ ʛʛ. ʉ 2012 ʛ. ʟʘʤʝʪʥʦ ʥʝʙʦʣʴʰʦʝ ʠʭ ʩʦʢʨʘʱʝʥʠʝ ï ʥʘ 

4,4% (ʈʠʩʫʥʦʢ 12). ʇʦʭʦʞʫʶ ʜʠʥʘʤʠʢʫ ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʠ ʧʦʜʫʰʝʚʳʝ 

ʚʳʙʨʦʩʳ. ɼʦʩʪʠʛʥʫʚ ʧʠʢʘ ʚ 2012 ʛ., ʢ 2017 ʛ. ʦʥʠ ʩʦʢʨʘʪʠʣʠʩʴ ʥʘ 5,4%. 

ʅʘʠʙʦʣʴʰʠʡ ʚʢʣʘʜ ʚ ʩʦʚʦʢʫʧʥʳʡ ʦʙʲʝʤ ʚʳʙʨʦʩʦʚ ʉʆ2 ʦʪ ʩʞʠʛʘʥʠʷ 

ʠʩʢʦʧʘʝʤʦʛʦ ʪʦʧʣʠʚʘ ʚʥʦʩʷʪ ʧʨʦʮʝʩʩʳ ʩʞʠʛʘʥʠʷ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʘ. ʅʘ ʥʠʭ 

58.2% 

11.1% 

15.0% 

7.9% 

7.7% 

2007 ʛ. 

50.3% 

17.1% 

16.0% 

10.4% 

6.2% 

2017 ʛ. 

ʕʥʝʨʛʝʪʠʯʝʩʢʘʷ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ 

ʇʨʦʤʳʰʣʝʥʥʦʩʪʴ ʠ 

ʩʪʨʦʠʪʝʣʴʩʪʚʦ 

ʊʨʘʥʩʧʦʨʪ 

ɼʦʤʦʭʦʟʷʡʩʪʚʘ 

ʇʨʦʯʠʝ  
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ʧʨʠʭʦʜʠʪʩʷ 52% ʚʩʝʭ ʚʳʙʨʦʩʦʚ ʜʠʦʢʩʠʜʘ ʫʛʣʝʨʦʜʘ, 25% ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʥʝʬʪʴ 

ʠ ʥʝʬʪʝʧʨʦʜʫʢʪʳ ʠ 21% ī ʥʘ ʫʛʦʣʴ (ʈʠʩʫʥʦʢ 12). 

 

ʈʠʩʫʥʦʢ 12ï ɼʠʥʘʤʠʢʘ ʚʳʙʨʦʩʦʚ ʜʠʦʢʩʠʜʘ ʫʛʣʝʨʦʜʘ ʦʪ ʩʞʠʛʘʥʠʷ 

ʠʩʢʦʧʘʝʤʦʛʦ ʪʦʧʣʠʚʘ ʚ ʈʦʩʩʠʠ, ʤʣʥ ʪ (ʣʝʚʘʷ ʦʩʴ) ʠ ʚʳʙʨʦʩʦʚ ʜʠʦʢʩʠʜʘ 

ʫʛʣʝʨʦʜʘ ʦʪ ʩʞʠʛʘʥʠʷ ʠʩʢʦʧʘʝʤʦʛʦ ʪʦʧʣʠʚʘ ʥʘ ʜʫʰʫ ʥʘʩʝʣʝʥʠʷ, ʪ ʉʆ2/ʯʝʣ. 

(ʧʨʘʚʘʷ ʦʩʴ) 

ʀʩʪʦʯʥʠʢ: [IEA(c)]  

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʢʣʠʤʘʪʠʯʝʩʢʘʷ ʧʦʣʠʪʠʢʘ ʈʦʩʩʠʠ ʧʦʣʫʯʠʣʘ ʥʦʚʳʡ 

ʠʤʧʫʣʴʩ. ɺ ʩʝʥʪʷʙʨʝ 2019 ʛ. ɼ.ɸ. ʄʝʜʚʝʜʝʚ ʧʦʜʧʠʩʘʣ ʧʦʩʪʘʥʦʚʣʝʥʠʝ 

ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʌ ʦ ʧʨʠʥʷʪʠʠ ʇʘʨʠʞʩʢʦʛʦ ʢʣʠʤʘʪʠʯʝʩʢʦʛʦ ʩʦʛʣʘʰʝʥʠʷ. ɺ 

ʤʘʨʪʝ 2020 ʛ. ʚʳʧʫʱʝʥ ʧʨʦʝʢʪ ʩʪʨʘʪʝʛʠʠ ʜʦʣʛʦʩʨʦʯʥʦʛʦ ʨʘʟʚʠʪʠʷ ʩ ʥʠʟʢʠʤ 

ʫʨʦʚʥʝʤ ʚʳʙʨʦʩʦʚ ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ. ʆʙʩʫʞʜʘʝʪʩʷ ʚʦʧʨʦʩ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʠʥʩʪʨʫʤʝʥʪʦʚ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʚʳʙʨʦʩʦʚ ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ: ʧʨʦʝʢʪ 

ʬʝʜʝʨʘʣʴʥʦʛʦ ʟʘʢʦʥʘ ʦʙ ʦʙʷʟʘʪʝʣʴʥʦʡ ʫʛʣʝʨʦʜʥʦʡ ʦʪʯʝʪʥʦʩʪʠ ʠ ʚʚʝʜʝʥʠʠ 

ʩʠʩʪʝʤʳ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʚʳʙʨʦʩʦʚ ʚ ʈʦʩʩʠʠ ʥʘʭʦʜʠʪʩʷ ʥʘ ʨʘʩʩʤʦʪʨʝʥʠʠ ʚ 

ʇʨʘʚʠʪʝʣʴʩʪʚʝ.  
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ʆʜʥʦʡ ʠʟ ʚʝʩʦʤʳʭ ʧʨʠʯʠʥ ʟʘʧʫʩʢʘ ʩʠʩʪʝʤʳ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʚʳʙʨʦʩʦʚ 

ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ ʚ ʈʦʩʩʠʠ ʤʦʞʝʪ ʩʪʘʪʴ ʚʚʝʜʝʥʠʝ ʚʥʝʰʥʝʵʢʦʥʦʤʠʯʝʩʢʠʤʠ 

ʧʘʨʪʥʝʨʘʤʠ ʦʛʨʘʥʠʯʝʥʠʡ ʜʣʷ ʵʢʩʧʦʨʪʘ ʨʦʩʩʠʡʩʢʦʡ ʫʛʣʝʨʦʜʦʝʤʢʦʡ ʧʨʦʜʫʢʮʠʠ 

[ʏʠʥʦʚʥʠʢʠ ʟʘʛʣʷʥʫʣʠé 2020]. ʈʦʩʩʠʷ ʷʚʣʷʝʪʩʷ ʥʝʪʪʦ-ʵʢʩʧʦʨʪʝʨʦʤ ʚʳʙʨʦʩʦʚ 

CO2. ʇʦ ʜʘʥʥʳʤ  Eora
11
, ʚ 2015 ʛ. ʦʙʲʝʤ ʯʠʩʪʦʛʦ ʵʢʩʧʦʨʪʘ ʚʳʙʨʦʩʦʚ

12
 

ʩʦʩʪʘʚʠʣ 408 ʤʣʥ ʪ ʉʆ2 (ʯʝʪʚʝʨʪʦʝ ʤʝʩʪʦ ʚ ʤʠʨʝ ʧʦʩʣʝ ʂʠʪʘʷ, ʉʐɸ ʠ ʀʥʜʠʠ). 

ʈʦʩʩʠʷ ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ ʣʠʜʝʨʦʤ ʧʦ ʫʨʦʚʥʶ ʫʛʣʝʨʦʜʦʝʤʢʦʩʪʠ ʵʢʩʧʦʨʪʘ ʩʨʝʜʠ 

ʚʝʜʫʱʠʭ ʩʪʨʘʥ [ʄʘʢʘʨʦʚ, ʉʦʢʦʣʦʚʘ 2014]. ʄʝʞʩʪʨʘʥʦʚʦʝ ʠ ʤʝʞʦʪʨʘʩʣʝʚʦʝ 

ʩʨʘʚʥʝʥʠʝ ʫʛʣʝʨʦʜʦʝʤʢʦʩʪʠ ʵʢʩʧʦʨʪʘ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ ʇʨʠʣʦʞʝʥʠʠ 11. 

ʋʞʝʩʪʦʯʝʥʠʝ ʫʛʣʝʨʦʜʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʚ ʦʪʜʝʣʴʥʳʭ ʩʪʨʘʥʘʭ ʤʦʞʝʪ 

ʫʚʝʣʠʯʠʚʘʪʴ ʨʠʩʢʠ çʫʪʝʯʢʠ ʫʛʣʝʨʦʜʘè ï ʦʩʣʘʙʣʝʥʠʷ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ 

ʦʪʜʝʣʴʥʳʭ ʢʦʤʧʘʥʠʡ ʠ ʧʝʨʝʥʦʩʘ ʧʨʦʠʟʚʦʜʩʪʚ ʚ ʩʪʨʘʥʳ ʩ ʦʪʥʦʩʠʪʝʣʴʥʦ ʤʝʥʝʝ 

ʞʝʩʪʢʠʤ ʢʣʠʤʘʪʠʯʝʩʢʠʤ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦʤ.  

ɺʦ ʠʟʙʝʞʘʥʠʝ ʵʪʦʛʦ ʚʩʝ ʯʘʱʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʚʚʝʜʝʥʠʷ 

ʧʦʛʨʘʥʠʯʥʳʭ ʫʛʣʝʨʦʜʥʳʭ ʙʘʨʴʝʨʦʚ, ʩʧʦʩʦʙʥʳʭ ʥʠʚʝʣʠʨʦʚʘʪʴ ʵʬʬʝʢʪ ʧʦʪʝʨʠ 

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʤʝʩʪʥʳʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ [Mehling et al. 2019]. 

ʆʩʦʙʳʡ ʤʘʩʰʪʘʙ ʜʘʥʥʘʷ ʪʝʥʜʝʥʮʠʷ ʧʨʠʦʙʨʝʣʘ ʚ ɽʚʨʦʧʝʡʩʢʦʤ ʩʦʶʟʝ ï 

ʢʨʫʧʥʝʡʰʝʤ ʪʦʨʛʦʚʦʤ ʧʘʨʪʥʝʨʝ ʈʦʩʩʠʠ. ɺʚʝʜʝʥʠʝ ʧʦʛʨʘʥʠʯʥʳʭ ʫʛʣʝʨʦʜʥʳʭ 

ʙʘʨʴʝʨʦʚ ï ʦʜʥʘ ʠʟ ʩʦʩʪʘʚʣʷʶʱʠʭ çɽʚʨʦʧʝʡʩʢʦʛʦ ʟʝʣʝʥʦʛʦ ʢʫʨʩʘè, ʧʨʠʥʷʪʦʛʦ 

ʚ ʢʦʥʮʝ ʧʨʦʰʣʦʛʦ ʛʦʜʘ (ʩʤ. ʨʘʟʜʝʣ 2.2.1). 

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʚ ʵʢʩʧʝʨʪʥʦʡ ʠ ʧʨʘʚʠʪʝʣʴʩʪʚʝʥʥʦʡ ʩʨʝʜʝ, ʘ ʪʘʢʞʝ ʚ 

ʥʘʫʯʥʦʤ ʩʦʦʙʱʝʩʪʚʝ ʧʝʨʩʧʝʢʪʠʚʳ ʚʚʝʜʝʥʠʷ ʥʘʮʠʦʥʘʣʴʥʦʡ ʩʠʩʪʝʤʳ 

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʚʳʙʨʦʩʦʚ ʦʙʩʫʞʜʘʶʪʩʷ ʚʩʝ ʯʘʱʝ [çʎʝʥʘ ʥʘ 

ʫʛʣʝʨʦʜèé 2020; ɼʝʙʘʪʳ ʦ ʢʣʠʤʘʪʝé 2020]. ɺʝʨʦʷʪʥʦ, ʯʪʦ ʮʝʥʘ ʥʘ ʫʛʣʝʨʦʜ ʚ 

ʪʦʤ ʠʣʠ ʠʥʦʤ ʚʠʜʝ ʧʦʷʚʠʪʩʷ ʚ ʈʦʩʩʠʠ ʫʞʝ ʢ ʩʝʨʝʜʠʥʝ 2020-ʭ ʛʛ. 

ɺʦʟʤʦʞʥʦʩʪʠ, ʦʛʨʘʥʠʯʝʥʠʷ, ʘ ʪʘʢʞʝ ʧʦʪʝʥʮʠʘʣʴʥʳʝ ʬʦʨʤʳ ʝʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ï ʧʨʝʜʤʝʪ ʘʥʘʣʠʟʘ ʩʣʝʜʫʶʱʠʭ ʨʘʟʜʝʣʦʚ ʜʘʥʥʦʡ ʛʣʘʚʳ.  

                                                           
11

 Eora ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʙʘʟʫ ʜʘʥʥʳʭ ʤʝʞʩʪʨʘʥʦʚʳʭ ʪʘʙʣʠʮ çʟʘʪʨʘʪʳ-ʚʳʧʫʩʢè ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ 

ʜʘʥʥʳʭ ʦ ʚʳʙʨʦʩʘʭ ʉʆ2 ʚ 26 ʘʛʨʝʛʠʨʦʚʘʥʥʳʭ ʦʪʨʘʩʣʷʭ ʜʣʷ 190 ʩʪʨʥ ʤʠʨʘ 
12

 ʇʦʜ ʵʢʩʧʦʨʪʦʤ ʚʳʙʨʦʩʦʚ ʧʦʥʠʤʘʝʪʩʷ ʦʙʲʝʤ ʚʳʙʨʦʩʦʚ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʧʨʦʜʫʢʮʠʠ, ʦʪʧʨʘʚʣʷʝʤʦʡ ʥʘ 

ʵʢʩʧʦʨʪ (ʧʦʜʨʦʙʥʝʝ ʩʤ. [ʄʘʢʘʨʦʚ, ʉʦʢʦʣʦʚʘ, 2014]) 



111 
 

 ɺʦʟʤʦʞʥʦʩʪʠ ʠ ʦʛʨʘʥʠʯʝʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ 4.2.

ʚʳʙʨʦʩʦʚ ʚ ʈʦʩʩʠʠ 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʟʚʦʣʷʶʪ ʢʦʥʩʪʘʪʠʨʦʚʘʪʴ, ʯʪʦ ʚʳʩʦʢʘʷ ʮʝʥʘ 

ʥʘ ʫʛʣʝʨʦʜ ï ʥʝ ʩʘʤʦʮʝʣʴ ʫʩʧʝʰʥʦʡ ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʧʦʣʠʪʠʢʠ, ʘ 

ʩʦʩʪʘʚʣʷʶʱʘʷ ʩʠʩʪʝʤʳ ʩʦʢʨʘʱʝʥʠʷ ʚʳʙʨʦʩʦʚ, ʠʩʧʦʣʴʟʫʝʤʘʷ ʚ ʪʝʭ ʩʪʨʘʥʘʭ ʠ 

ʦʪʨʘʩʣʷʭ ʵʢʦʥʦʤʠʢʠ, ʛʜʝ ʝʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʦʧʨʘʚʜʘʥʦ. ʕʢʦʥʦʤʠʯʝʩʢʦʝ 

ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʚʳʙʨʦʩʦʚ ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ ʧʦʩʨʝʜʩʪʚʦʤ ʚʚʝʜʝʥʠʷ ʮʝʥʳ ʥʘ 

ʫʛʣʝʨʦʜ ʩʦʧʨʷʞʝʥʦ ʩ ʮʝʣʳʤ ʨʷʜʦʤ ʪʨʫʜʥʦʩʪʝʡ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʨʠʩʢʠ ʧʘʜʝʥʠʷ 

ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʦʪʨʘʩʣʝʡ, ʦʭʚʘʯʝʥʥʳʭ 

ʨʝʛʫʣʠʨʦʚʘʥʠʝʤ, ʨʠʩʢʠ ʥʝʨʘʚʥʦʤʝʨʥʦʛʦ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʷ ʜʦʭʦʜʦʚ 

ʥʘʩʝʣʝʥʠʷ ʠ ʜʨ. (ʩʤ. ʨʘʟʜʝʣ 2.1.). ɺʦʟʤʦʞʥʦʩʪʴ ʵʬʬʝʢʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʮʝʥʳ ʥʘ ʫʛʣʝʨʦʜ ʚ ʨʝʘʣʠʷʭ ʨʦʩʩʠʡʩʢʦʡ ʵʢʦʥʦʤʠʢʠ ʩʜʝʨʞʠʚʘʝʪʩʷ ʩʣʝʜʫʶʱʠʤʠ 

ʬʘʢʪʦʨʘʤʠ:  

 

1. ɺʳʩʦʢʦʡ ʚʦʣʘʪʠʣʴʥʦʩʪʴʶ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʦʩʪʘ ʠ ʩʣʘʙʦ 

ʧʨʝʜʩʢʘʟʫʝʤʳʤʠ ʪʝʤʧʘʤʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ, ʯʪʦ ʧʦʚʳʰʘʝʪ 

ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴ ʠʟʜʝʨʞʝʢ ʢʦʤʧʘʥʠʡ ʧʦ ʩʦʢʨʘʱʝʥʠʶ ʚʳʙʨʦʩʦʚ ʠ, ʢʘʢ 

ʩʣʝʜʩʪʚʠʝ, ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʧʨʠʯʠʥʦʡ ʫʩʪʘʥʦʚʣʝʥʠʷ ʥʝʦʧʪʠʤʘʣʴʥʦʛʦ ʫʨʦʚʥʷ 

ʮʝʥʳ ʥʘ ʚʳʙʨʦʩʳ (ʚ ʩʣʫʯʘʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʘʣʦʛʘ) ʠʣʠ ʧʦʪʦʣʢʘ ʥʘ ʚʳʙʨʦʩʳ (ʚ 

ʩʣʫʯʘʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʉʊɺ). ʊʝʤʧʳ ʧʨʠʨʦʩʪʘ ʨʦʩʩʠʡʩʢʦʛʦ ɺɺʇ ʣʠʰʴ ʟʘ 

ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʴ ʣʝʪ ʚʘʨʴʠʨʦʚʘʣʠ ʦʪ -7,8% ʚ 2009 ʛ. ʜʦ ʦʢʦʣʦ 4% ʚ 

ʧʦʩʣʝʜʫʶʱʠʝ ʪʨʠ ʛʦʜʘ ʩ ʜʘʣʴʥʝʡʰʠʤ ʩʥʠʞʝʥʠʝʤ ʜʦ -2,0% ʚ 2015 ʛ., ʨʦʩʪʦʤ 

ʜʦ 2,5% ʚ 2018 ʛ. ʠ ʜʘʣʴʥʝʡʰʠʤ ʩʥʠʞʝʥʠʝʤ ʜʦ 1,3% ʚ 2019 ʛ. [ʈʦʩʩʪʘʪ]. 

ʇʨʝʜʩʢʘʟʫʝʤʦʩʪʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʩʜʝʨʞʠʚʘʝʪʩʷ 

ʧʨʦʙʣʝʤʘʤʠ ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʧʦʣʠʪʠʢʠ, 

ʢʦʪʦʨʘʷ ʩʦʩʪʦʠʪ ʠʟ ʮʝʣʦʛʦ ʩʧʝʢʪʨʘ ʦʛʨʘʥʠʯʝʥʥʦ ʵʬʬʝʢʪʠʚʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ 

ʧʦʜʜʝʨʞʢʠ ʠʥʥʦʚʘʮʠʡ, ʥʝ ʚʧʦʣʥʝ ʢʦʤʧʣʝʤʝʥʪʘʨʥʳʭ ʜʨʫʛ ʜʨʫʛʫ [Dezhina 

2017]. ʉʠʪʫʘʮʠʷ ʦʩʣʦʞʥʷʝʪʩʷ ʪʘʢʞʝ ʥʝ ʚʧʦʣʥʝ ʢʦʥʢʨʝʪʥʳʤ ʥʦʨʤʘʪʠʚʥʦ-

ʧʨʘʚʦʚʳʤ ʧʦʣʝʤ ʢʣʠʤʘʪʠʯʝʩʢʦʛʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ, ʫʩʫʛʫʙʣʷʶʱʠʤ ʧʨʦʙʣʝʤʫ 
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ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ ʠ ʨʠʩʢʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʠʥʚʝʩʪʠʨʦʚʘʥʠʝʤ ʚ 

ʥʠʟʢʦʫʛʣʝʨʦʜʥʳʝ ʪʝʭʥʦʣʦʛʠʠ [Golub et. al. 2019]. ɺ ʧʨʘʢʪʠʯʝʩʢʦʡ ʧʣʦʩʢʦʩʪʠ 

ʵʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʧʦʚʳʰʝʥʠʶ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʠʩʪʝʤʳ ʨʝʛʫʣʠʨʦʚʘʥʠʷ 

ʚʳʙʨʦʩʦʚ ʚ ʈʦʩʩʠʠ ʙʫʜʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʦʧʦʨʘ ʥʘ  ʵʣʝʤʝʥʪʳ ʮʝʥʦʚʦʛʦ 

(ʥʘʣʦʛʦʚʦʛʦ) ʨʝʛʫʣʠʨʦʚʘʥʠʷ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʩʥʠʟʠʪʴ ʚʦʣʘʪʠʣʴʥʦʩʪʴ ʠʟʜʝʨʞʝʢ 

ʧʦ ʩʦʢʨʘʱʝʥʠʶ ʚʳʙʨʦʩʦʚ ʧʨʠ ʥʝʩʪʘʙʠʣʴʥʦʡ ʜʠʥʘʤʠʢʝ ɺɺʇ ʠ 

ʥʝʦʧʨʝʜʝʣʝʥʥʳʭ ʧʝʨʩʧʝʢʪʠʚʘʭ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ 

ʩʪʨʘʥʳ. 

 

2. ʆʪʥʦʩʠʪʝʣʴʥʦ ʥʝʚʳʩʦʢʠʤ ʢʘʯʝʩʪʚʦʤ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠʥʩʪʠʪʫʪʦʚ ʠ 

ʠʥʩʪʠʪʫʪʦʚ ʫʧʨʘʚʣʝʥʠʷ [European Bank of Reconstruction and Development 

2019], ʚ ʪʦʤ ʯʠʩʣʝ ʥʠʟʢʠʤ ʫʨʦʚʥʝʤ ʢʦʥʢʫʨʝʥʮʠʠ ʚ ʨʷʜʝ ʦʪʨʘʩʣʝʡ, 

ʧʨʝʧʷʪʩʪʚʫʶʱʠʤ ʧʝʨʝʜʘʯʝ ʨʳʥʦʯʥʳʭ ʩʠʛʥʘʣʦʚ ʦʪ ʢʦʤʧʘʥʠʡ-ʵʤʠʪʝʥʪʦʚ, 

ʚʢʣʶʯʝʥʥʳʭ ʚ ʩʠʩʪʝʤʫ ʨʝʛʫʣʠʨʦʚʘʥʠʷ, ʚʜʦʣʴ ʚʩʝʡ ʮʝʧʦʯʢʠ ʜʦʙʘʚʣʝʥʥʦʡ 

ʩʪʦʠʤʦʩʪʠ. ɺ ʪʘʢʦʡ ʩʠʪʫʘʮʠʠ ʚʚʝʜʝʥʠʝ ʮʝʥʳ ʥʘ ʫʛʣʝʨʦʜ ʙʫʜʝʪ ʣʠʰʴ 

ʦʛʨʘʥʠʯʝʥʥʦ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʧʝʨʝʢʣʶʯʝʥʠʶ ʤʝʞʜʫ ʨʘʟʣʠʯʥʳʤʠ ʠʩʪʦʯʥʠʢʘʤʠ 

ʵʥʝʨʛʠʠ ʠ ʥʝ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʩʦʟʜʘʩʪ ʜʦʣʛʦʩʨʦʯʥʳʝ ʩʪʠʤʫʣʳ ʩʦʢʨʘʱʝʥʠʷ 

ʚʳʙʨʦʩʦʚ ʥʘ ʦʩʥʦʚʝ ʨʘʟʚʠʪʠʷ ʯʠʩʪʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʧʦʚʳʰʝʥʠʷ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ. ʂʨʦʤʝ ʪʦʛʦ, ʨʠʩʢʠ ʦʧʧʦʨʪʫʥʠʩʪʠʯʝʩʢʦʛʦ ʧʦʚʝʜʝʥʠʷ, ʚ 

ʯʘʩʪʥʦʩʪʠ ʫʢʣʦʥʝʥʠʷ ʦʪ ʫʧʣʘʪʳ ʥʘʣʦʛʦʚ, ʤʦʛʫʪ ʚʝʩʪʠ ʢ ʥʝʦʙʭʦʜʠʤʦʩʪʠ 

ʧʦʚʳʰʝʥʥʦʛʦ ʢʦʥʪʨʦʣʷ ʟʘ ʚʝʨʠʬʠʢʘʮʠʝʡ ʠ ʦʪʯʝʪʥʦʩʪʴʶ ʢʦʤʧʘʥʠʡ ʧʦ 

ʚʳʙʨʦʩʘʤ, ʯʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʤʦʞʝʪ ʧʦʚʳʰʘʪʴ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʝ ʟʘʪʨʘʪʳ 

ʫʧʨʘʚʣʝʥʠʷ ʩʠʩʪʝʤʦʡ ʫʛʣʝʨʦʜʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ.  

ɺ ʪʘʢʠʭ ʫʩʣʦʚʠʷʭ ʧʨʠ ʚʳʩʪʨʘʠʚʘʥʠʠ ʩʠʩʪʝʤʳ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʚʳʙʨʦʩʦʚ 

ʮʝʣʝʩʦʦʙʨʘʟʥʦ, ʚʦ-ʧʝʨʚʳʭ, ʦʙʝʩʧʝʯʠʪʴ ʦʭʚʘʪ ʩʝʢʪʦʨʦʚ ʵʢʦʥʦʤʠʢʠ ʠʣʠ 

ʨʝʛʠʦʥʦʚ, ʚ ʢʦʪʦʨʳʭ ʚ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ ʠʣʠ ʫʞʝ ʚ ʢʨʘʪʢʦʩʨʦʯʥʦʡ 

ʧʝʨʩʧʝʢʪʠʚʝ ʚʦʟʤʦʞʥʘ ʨʝʘʣʴʥʘʷ ʢʦʥʢʫʨʝʥʮʠʷ ʤʝʞʜʫ ʨʘʟʣʠʯʥʳʤʠ 

ʠʩʪʦʯʥʠʢʘʤʠ ʵʥʝʨʛʠʠ ʠ ʢʦʤʧʘʥʠʷʤʠ-ʵʤʠʪʝʥʪʘʤʠ, ʨʝʘʛʠʨʫʶʱʠʤʠ ʥʘ 

ʩʪʠʤʫʣʳ, ʩʦʟʜʘʚʘʝʤʳʝ ʫʛʣʝʨʦʜʥʳʤ ʨʝʛʫʣʠʨʦʚʘʥʠʝʤ. ɺʦ-ʚʪʦʨʳʭ, ī 

ʦʙʝʩʧʝʯʠʪʴ ʤʘʢʩʠʤʘʣʴʥʦ ʧʨʦʩʪʦʝ ʠ ʧʨʦʟʨʘʯʥʦʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʩʠʩʪʝʤʳ, 
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ʯʪʦ ʧʦʟʚʦʣʠʪ ʠʟʙʝʞʘʪʴ ʨʠʩʢʦʚ ʥʝʯʝʩʪʥʦʛʦ ʚʝʜʝʥʠʷ ʙʠʟʥʝʩʘ ʥʘ ʥʘʯʘʣʴʥʳʭ 

ʩʪʘʜʠʷʭ ʬʦʨʤʠʨʦʚʘʥʠʷ ʚ ʫʩʣʦʚʠʷʭ ʥʝʩʦʚʝʨʰʝʥʥʦʡ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʡ 

ʙʘʟʳ ʠ ʦʪʩʫʪʩʪʚʠʷ ʨʘʟʚʠʪʳʭ ʩʠʩʪʝʤ ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʚʝʨʠʬʠʢʘʮʠʠ ʚʳʙʨʦʩʦʚ. 

 

3. ʆʪʥʦʩʠʪʝʣʴʥʦ ʥʝʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ 

ʨʘʟʚʠʪʠʷ ʩʪʨʘʥʳ [World  Bank (b)] ʠ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʥʝʨʘʚʝʥʩʪʚʘ 

[World  Bank (c)]. ɺʚʝʜʝʥʠʝ ʮʝʥʳ ʥʘ ʫʛʣʝʨʦʜ ʥʝʠʟʙʝʞʥʦ ʙʫʜʝʪ ʚʝʩʪʠ ʢ 

ʦʙʱʝʤʫ ʨʦʩʪʫ ʮʝʥ ʚ ʵʢʦʥʦʤʠʢʝ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʧʘʜʝʥʠʶ ʨʝʘʣʴʥʳʭ ʜʦʭʦʜʦʚ 

ʥʘʩʝʣʝʥʠʷ. ʂʨʦʤʝ ʪʦʛʦ, ʚʚʝʜʝʥʠʝ ʮʝʥʳ ʥʘ ʫʛʣʝʨʦʜ ʤʦʞʝʪ ʙʳʪʴ ʧʨʠʯʠʥʦʡ 

ʫʩʫʛʫʙʣʝʥʠʷ ʧʨʦʙʣʝʤ ʥʝʨʘʚʝʥʩʪʚʘ, ʜʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, ʚʝʩʪʠ ʢ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʙʦʣʴʰʝʤʫ ʧʘʜʝʥʠʶ ʨʝʘʣʴʥʳʭ ʜʦʭʦʜʦʚ ʥʘʠʤʝʥʝʝ ʦʙʝʩʧʝʯʝʥʥʳʭ ʩʣʦʝʚ 

ʥʘʩʝʣʝʥʠʷ, ʪʨʘʪʷʱʝʛʦ ʙʦʣʴʰʫʶ ʯʘʩʪʴ ʩʚʦʝʛʦ ʜʦʭʦʜʘ ʥʘ ʵʥʝʨʛʦʝʤʢʫʶ 

ʧʨʦʜʫʢʮʠʶ. ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʠʟʙʝʞʘʪʴ ʥʝʛʘʪʠʚʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ ʬʠʩʢʘʣʴʥʦ 

ʨʝʛʨʝʩʩʠʚʥʦʡ ʧʨʠʨʦʜʳ ʮʝʥʳ ʥʘ ʫʛʣʝʨʦʜ ʩʠʩʪʝʤʘ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ 

ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʚʳʙʨʦʩʦʚ ʤʦʞʝʪ ʣʠʙʦ ʙʳʪʴ ʬʠʩʢʘʣʴʥʦ ʥʝʡʪʨʘʣʴʥʦʡ 

(ʥʘʧʨʠʤʝʨ, ʩʦʧʨʦʚʦʞʜʘʪʴʩʷ ʧʘʨʘʣʣʝʣʴʥʳʤ ʩʥʠʞʝʥʠʝʤ ʩʪʘʚʦʢ ʜʨʫʛʠʭ 

ʥʘʣʦʛʦʚ), ʣʠʙʦ ʧʨʝʜʧʦʣʘʛʘʪʴ ʤʝʭʘʥʠʟʤ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʦʙʨʘʥʥʳʭ 

ʩʨʝʜʩʪʚ (ʚ ʚʠʜʝ ʥʘʣʦʛʦʚʳʡ ʚʳʨʫʯʢʠ ʩ ʫʛʣʝʨʦʜʥʦʛʦ ʥʘʣʦʛʘ ʠʣʠ ʩ ʘʫʢʮʠʦʥʦʚ ʚ 

ʨʘʤʢʘʭ ʉʊɺ) ʚ ʧʦʣʴʟʫ ʥʘʠʙʦʣʝʝ ʫʷʟʚʠʤʳʭ ʛʨʫʧʧ ʥʘʩʝʣʝʥʠʷ.  

 

4. ɺʳʩʦʢʦʡ ʟʘʚʠʩʠʤʦʩʪʴʶ ʦʪ ʠʩʢʦʧʘʝʤʦʛʦ ʪʦʧʣʠʚʘ. ʅʘ ʩʝʢʪʦʨʘ ʜʦʙʳʯʠ 

ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʧʨʠʭʦʜʠʪʩʷ 25% ʨʦʩʩʠʡʩʢʦʛʦ ɺɺʇ ʠ 39% 

ʧʦʩʪʫʧʣʝʥʠʡ ʚ ʬʝʜʝʨʘʣʴʥʳʡ ʙʶʜʞʝʪ, 60% ʵʢʩʧʦʨʪʥʳʭ ʜʦʭʦʜʦʚ ʠ ʧʦʯʪʠ 

ʯʝʪʚʝʨʪʴ ʩʦʚʦʢʫʧʥʳʭ ʠʥʚʝʩʪʠʮʠʡ ʚ ʦʩʥʦʚʥʦʡ ʢʘʧʠʪʘʣ ʚ ʈʦʩʩʠʠ [ʄʠʥʬʠʥ 

2020; ʄʠʥʵʥʝʨʛʦ 2019; Mitrova and Melnikov 2019]. ʊʘʢʠʝ ʟʥʘʯʝʥʠʷ ï ʦʜʥʠ ʠʟ 

ʥʘʠʚʳʩʰʠʭ ʩʨʝʜʠ ʚʩʝʭ ʩʪʨʘʥ, ʛʜʝ ʢ ʥʘʩʪʦʷʱʝʤʫ ʤʦʤʝʥʪʫ ʜʝʡʩʪʚʫʝʪ 

ʫʛʣʝʨʦʜʥʦʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ. ɺʟʠʤʘʥʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʩʨʝʜʩʪʚ (ʚ ʚʠʜʝ ʥʘʣʦʛʘ 

ʠʣʠ ʧʣʘʪʳ ʟʘ ʨʘʟʨʝʰʝʥʠʷ) ʚ ʵʥʝʨʛʝʪʠʯʝʩʢʦʤ ʩʝʢʪʦʨʝ ʠʣʠ ʫʛʣʝʨʦʜʦʝʤʢʠʭ 

ʦʪʨʘʩʣʷʭ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʥʝʠʟʙʝʞʥʦ ʙʫʜʝʪ ʩʦʧʨʦʚʦʞʜʘʪʴʩʷ ʯʘʩʪʠʯʥʦʡ 

ʧʦʪʝʨʝʡ ʠʭ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʥʘ ʟʘʨʫʙʝʞʥʳʭ ʨʳʥʢʘʭ ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ 
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ʩʣʫʯʘʷ, ʝʩʣʠ ʧʘʨʘʣʣʝʣʴʥʦ ʩ ʚʚʝʜʝʥʠʝʤ ʧʣʘʪʳ ʟʘ ʚʳʙʨʦʩʳ ʙʫʜʫʪ ʩʥʠʞʝʥʳ 

ʠʥʳʝ ʥʘʣʦʛʠ. ɺ ʵʪʦʡ ʩʚʷʟʠ ʩʤʷʛʯʝʥʠʶ ʥʝʛʘʪʠʚʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ ʜʣʷ 

ʯʫʚʩʪʚʠʪʝʣʴʥʳʭ ʦʪʨʘʩʣʝʡ ʵʢʦʥʦʤʠʢʠ ʤʦʞʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʘʢʢʫʨʘʪʥʦʝ ʠ 

ʧʦʩʪʝʧʝʥʥʦʝ ʚʩʪʨʘʠʚʘʥʠʝ ʮʝʥʳ ʥʘ ʫʛʣʝʨʦʜ ʚ ʩʫʱʝʩʪʚʫʶʱʫʶ ʬʠʩʢʘʣʴʥʫʶ 

ʩʠʩʪʝʤʫ, ʛʜʝ ʫʚʝʣʠʯʝʥʠʝ ʩʪʘʚʦʢ ʦʜʥʠʭ ʥʘʣʦʛʦʚ ʙʫʜʝʪ ʩʦʧʨʦʚʦʞʜʘʪʴʩʷ 

ʩʥʠʞʝʥʠʝʤ ʜʨʫʛʠʭ. 

ɺʨʝʤʷ ʟʘʧʫʩʢʘ ʠ ʢʦʥʢʨʝʪʥʦʝ ʥʘʧʦʣʥʝʥʠʝ ʩʠʩʪʝʤʳ ʫʛʣʝʨʦʜʥʦʛʦ 

ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʚ ʈʦʩʩʠʠ ʧʦʢʘ ʥʝ ʦʧʨʝʜʝʣʝʥʳ. ɺʤʝʩʪʝ ʩ ʪʝʤ ʧʦʥʷʪʥʦ, ʯʪʦ ʝʩʣʠ 

ʩʠʩʪʝʤʘ ʫʛʣʝʨʦʜʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʠ ʙʫʜʝʪ ʚʚʝʜʝʥʘ, ʪʦ ʜʦʣʞʥʘ 

ʤʘʢʩʠʤʘʣʴʥʦʡ ʩʪʝʧʝʥʠ ʫʯʠʪʳʚʘʪʴ ʩʧʝʮʠʬʠʢʫ ʩʪʨʘʥʳ, ʧʨʠʦʨʠʪʝʪʳ ʝʝ 

ʤʦʜʝʨʥʠʟʘʮʠʠ ʠ ʧʘʨʘʣʣʝʣʴʥʦ ʜʦʣʞʥʘ ʙʳʪʴ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʨʝʰʝʥʠʝ ʥʘʩʫʱʥʳʭ 

ʧʨʦʙʣʝʤ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ, ʢʘʢ ʵʪʦ ʜʝʣʘʝʪʩʷ ʚ ʜʨʫʛʠʭ 

ʩʪʨʘʥʘʭ. ɺ ɽʉ ʟʘʜʘʯʠ ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʧʦʣʠʪʠʢʠ ʪʝʩʥʦ ʫʚʷʟʘʥʳ ʩ ʧʨʦʙʣʝʤʘʤʠ 

ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʥʝʭʚʘʪʢʦʡ ʩʦʙʩʪʚʝʥʥʳʭ ʵʥʝʨʛʦʨʝʩʫʨʩʦʚ ʠ 

ʟʘʜʘʯʘʤʠ ʨʘʟʚʠʪʠʷ ɺʀʕ [Dolata-Kreutzkamp 2008]; ʚ ʂʠʪʘʝ ʢʣʠʤʘʪʠʯʝʩʢʘʷ 

ʧʦʣʠʪʠʢʘ ʚʦ ʤʥʦʛʦʤ ʠʩʧʦʣʴʟʫʝʪʩʷ ʠ ʜʣʷ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤ ʣʦʢʘʣʴʥʦʛʦ 

ʟʘʛʨʷʟʥʝʥʠʷ ʚʦʟʜʫʭʘ ʠ ʟʘʜʘʯ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ [McMullen-Laird et al. 2015]. 

ɺ ʘʢʘʜʝʤʠʯʝʩʢʦʡ ʣʠʪʝʨʘʪʫʨʝ ʚʚʝʜʝʥʠʝ ʮʝʥʳ ʥʘ ʫʛʣʝʨʦʜ ʯʘʩʪʦ 

ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚ ʢʦʥʪʝʢʩʪʝ ʧʦʣʫʯʝʥʠʷ ʪʘʢ ʥʘʟʳʚʘʝʤʦʛʦ ʜʚʦʡʥʦʛʦ 

ʜʠʚʠʜʝʥʜʘ, ʪʦ ʝʩʪʴ ʧʘʨʘʣʣʝʣʴʥʦʛʦ ʧʦʣʫʯʝʥʠʷ ʚʳʛʦʜ ʦʪ ʩʦʢʨʘʱʝʥʠʷ ʚʳʙʨʦʩʦʚ 

ʠ ʦʪ ʜʨʫʛʠʭ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ ʫʛʣʝʨʦʜʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ. ʊʘʢ, 

ʚʳʨʫʯʢʘ ʦʪ ʚʚʝʜʝʥʠʷ ʮʝʥʳ ʥʘ ʚʳʙʨʦʩʳ ʤʦʞʝʪ ʙʳʪʴ ʥʘʧʨʘʚʣʝʥʘ ʥʘ 

ʬʠʥʘʥʩʠʨʦʚʘʥʠʝ ʩʦʢʨʘʱʝʥʠʷ ʩʪʘʚʦʢ ʠʥʳʭ ʪʘʢ ʥʘʟʳʚʘʝʤʳʭ ʥʘʨʫʰʘʶʱʠʭ 

ʨʘʚʥʦʚʝʩʠʝ ʥʘʣʦʛʦʚ (çdistortion taxesè), ʦʪʢʣʦʥʷʶʱʠʭ ʨʘʚʥʦʚʝʩʠʝ ʦʪ 

ʦʧʪʠʤʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ [Sancho 2010; Orlov et al. 2013] ʠʣʠ ʥʘ 

ʬʠʥʘʥʩʠʨʦʚʘʥʠʝ ʜʨʫʛʠʭ ʧʨʠʦʨʠʪʝʪʥʳʭ ʧʨʦʝʢʪʦʚ ʨʘʟʚʠʪʠʷ [Carl, Fedor 2016].  

ʅʦ ʚʦʟʤʦʞʥʦ, ʯʪʦ ʠ ʩʘʤ ʧʨʦʮʝʩʩ ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʷ ʙʝʟʦʪʥʦʩʠʪʝʣʴʥʦ 

ʥʘʧʨʘʚʣʝʥʠʡ ʨʘʩʭʦʜʦʚʘʥʠʷ ʩʦʙʨʘʥʥʳʭ ʩʨʝʜʩʪʚ ʦʪʢʨʳʚʘʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ 

ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ. ɼʣʷ ʨʦʩʩʠʡʩʢʦʡ ʵʢʦʥʦʤʠʢʠ 

ʦʜʥʦʡ ʠʟ ʪʘʢʠʭ ʚʦʟʤʦʞʥʦʩʪʝʡ, ʥʘʧʨʷʤʫʶ ʩʚʷʟʘʥʥʦʡ ʩ ʟʘʜʘʯʘʤʠ 
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ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʧʦʣʠʪʠʢʠ, ʤʦʞʝʪ ʩʪʘʪʴ ʧʦʚʳʰʝʥʠʝ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ. 

ɿʘʜʘʯʠ ʧʦʚʳʰʝʥʠʷ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʦʪʤʝʯʝʥʳ ʚ ʨʷʜʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ 

ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʳʭ ʜʦʢʫʤʝʥʪʦʚ, ʚʢʣʶʯʘʷ ʕʥʝʨʛʝʪʠʯʝʩʢʫʶ ʩʪʨʘʪʝʛʠʶ 

ʨʘʟʚʠʪʠʷ ʈʦʩʩʠʠ ʜʦ 2035 ʛ., ʛʦʩʫʜʘʨʩʪʚʝʥʥʫʶ ʧʨʦʛʨʘʤʤʫ ʈʘʟʚʠʪʠʷ ʵʥʝʨʛʝʪʠʢʠ 

(ʙʳʚʰʘʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʧʨʦʛʨʘʤʤʘ çʕʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠ ʨʘʟʚʠʪʠʝ 

ʵʥʝʨʛʝʪʠʢʠè) ʠ ʜʨ. ʇʦʚʳʰʝʥʠʝ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʟʘʣʦʛʦʤ 

ʨʝʰʝʥʠʷ ʨʷʜʘ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʟʘʜʘʯ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʩʥʠʞʝʥʠʝ 

ʢʦʤʤʫʥʘʣʴʥʳʭ ʪʘʨʠʬʦʚ,  ʧʦʚʳʰʝʥʠʝ ʤʝʞʜʫʥʘʨʦʜʥʦʡ 

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʨʦʩʩʠʡʩʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ ʜʨ. ʆʮʝʥʢʠ 

ʜʝʤʦʥʩʪʨʠʨʫʶʪ, ʯʪʦ ʩʥʠʞʝʥʠʝ ʵʥʝʨʛʦʝʤʢʦʩʪʠ ʨʦʩʩʠʡʩʢʦʛʦ ɺɺʇ ʥʘ 0.5-0.8% ʚ 

ʩʨʝʜʥʝʤ ʚʝʜʝʪ ʢ ʨʦʩʪʫ ɺɺʇ ʥʘ ʜʫʰʫ ʥʘʩʝʣʝʥʠʷ ʥʘ 1% [ɹʘʰʤʘʢʦʚ, 2019].  

ɺʤʝʩʪʝ ʩ ʪʝʤ ʠʤʝʥʥʦ ʚ ʧʦʚʳʰʝʥʠʠ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʦʩʩʠʡʩʢʦʡ 

ʵʢʦʥʦʤʠʢʠ ʣʝʞʘʪ ʦʩʥʦʚʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʩʦʢʨʘʱʝʥʠʷ ʚʳʙʨʦʩʦʚ ʧʘʨʥʠʢʦʚʳʭ 

ʛʘʟʦʚ ʚ ʈʦʩʩʠʠ [ɹʘʰʤʘʢʦʚ 2019; Matraeva et al. 2019; Denisova 2019; ʄʠʪʨʦʚʘ 

2019; McKinsey & Co 2009b]. ʆʮʝʥʢʠ ʟʘʪʨʘʪ ʥʘ ʩʦʢʨʘʱʝʥʠʝ ʚʳʙʨʦʩʦʚ ʚ 

ʈʦʩʩʠʠ ʫʢʘʟʳʚʘʶʪ ʥʘ ʪʦ, ʯʪʦ ʩʦʢʨʘʱʘʪʴ ʚʳʙʨʦʩʳ ʚ ʈʦʩʩʠʠ ʜʝʰʝʚʦ ʦʩʦʙʝʥʥʦ 

ʧʦʩʨʝʜʩʪʚʦʤ ʧʦʚʳʰʝʥʠʷ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ, 

ʩʠʩʪʝʤ ʵʥʝʨʛʦʩʥʘʙʞʝʥʠʷ ʠ ʢʦʤʤʫʥʘʣʴʥʳʭ ʫʩʣʫʛ ʠ ʜʨ. [McKinsey & Co 2009b; 

Pao et al. 2011; Denisova 2019].  

ɼʝʡʩʪʚʫʶʱʘʷ ʥʘʣʦʛʦʚʘʷ ʩʠʩʪʝʤʘ ʚ ʵʥʝʨʛʝʪʠʢʝ ʚʦ ʤʥʦʛʦʤ ʚʳʧʦʣʥʷʝʪ 

ʬʠʩʢʘʣʴʥʫʶ ʬʫʥʢʮʠʶ ʠ ʦʛʨʘʥʠʯʝʥʘ ʚ ʚʦʟʤʦʞʥʦʩʪʠ ʚʦʟʜʝʡʩʪʚʦʚʘʪʴ ʥʘ 

ʧʦʢʘʟʘʪʝʣʠ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ. ɺ 2019 ʛ. 75,5% ʥʘʣʦʛʦʚʳʭ ʧʦʩʪʫʧʣʝʥʠʡ ʚ 

ʊʕʂ ʦʙʝʩʧʝʯʠʚʘʣʠʩʴ ʟʘ ʩʯʝʪ ʅɼʇʀ, ʧʨʠʯʝʤ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ï ʥʝʬʪʷʥʳʤ 

ʅɼʇʀ (65,2%). ʆʩʪʘʚʰʫʶʩʷ ʯʘʩʪʴ ʩʦʩʪʘʚʣʷʶʪ ʥʘʣʦʛ ʥʘ ʧʨʠʙʳʣʴ 

ʦʨʛʘʥʠʟʘʮʠʡ, ʘʢʮʠʟʳ ʥʘ ʤʦʪʦʨʥʦʝ ʪʦʧʣʠʚʦ, ʥʘʣʦʛʠ ʥʘ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʜʦʭʦʜ 

ʦʪ ʜʦʙʳʯʠ ʫʛʣʝʚʦʜʦʨʦʜʥʦʛʦ ʩʳʨʴʷ, ʘ ʪʘʢʞʝ ʨʝʛʫʣʷʨʥʳʝ ʧʣʘʪʝʞʠ ʟʘ ʜʦʙʳʯʫ 

ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ (ʨʦʷʣʪʠ) (ʈʠʩʫʥʦʢ 13).  
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ʈʠʩʫʥʦʢ 13 - ʉʪʨʫʢʪʫʨʘ ʥʘʣʦʛʦʚʳʭ ʧʦʩʪʫʧʣʝʥʠʡ ʠʟ ʊʕʂ ʚ ʬʝʜʝʨʘʣʴʥʳʡ 

ʙʶʜʞʝʪ ʈʌ ʚ 2019 ʛ. 

ʀʩʪʦʯʥʠʢ: ʧʦʩʯʠʪʘʥʦ ʘʚʪʦʨʘʤ ʧʦ ʜʘʥʥʳʤ ʌʅʉ ʠ ʈʦʩʩʪʘʪ  

ʇʨʠʤʝʯʘʥʠʝ: ʜʘʥʥʳʝ ʧʨʠʚʝʜʝʥʳ ʙʝʟ ʫʯʝʪʘ ʧʦʩʪʫʧʣʝʥʠʡ ʩ ʵʢʩʧʦʨʪʥʳʭ 

ʪʘʤʦʞʝʥʥʳʭ ʧʦʰʣʠʥ ʠ ʅɼʉ 

ʅʘʣʦʛʦʚʘʷ ʙʘʟʘ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʩʦʩʨʝʜʦʪʦʯʝʥʘ ʥʘ ʫʨʦʚʥʝ ʜʦʙʳʯʠ ʠ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ. ɼʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, ʥʘʣʦʛʦʚʫʶ ʙʘʟʫ ʚ 

ʊʕʂ ʚʦ ʤʥʦʛʦʤ ʛʝʥʝʨʠʨʫʶʪ ʧʨʦʮʝʩʩʳ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʘ ʥʝ ʧʦʪʨʝʙʣʝʥʠʷ 

ʵʥʝʨʛʠʠ. ʕʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʥʝ ʩʦʟʜʘʝʪ ʩʪʠʤʫʣʦʚ ʜʣʷ ʧʦʚʳʰʝʥʠʷ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʮʝʩʩʦʚ ʧʝʨʝʨʘʙʦʪʢʠ ʠ ʧʦʪʨʝʙʣʝʥʠʷ ʵʥʝʨʛʠʠ ʠ ʢʘʢ 

ʩʣʝʜʩʪʚʠʝ ʩʦʢʨʘʱʝʥʠʷ ʫʛʣʝʨʦʜʦʝʤʢʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ.  

ɺʦ ʤʥʦʛʦʤ ʧʨʦʙʣʝʤʘ ʥʦʩʠʪ ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʳʡ ʭʘʨʘʢʪʝʨ ʠ ʩʚʷʟʘʥʘ ʩ 

ʥʝʨʳʥʦʯʥʳʤ ʮʝʥʦʦʙʨʘʟʦʚʘʥʠʝʤ ʠ ʥʝʜʦʩʪʘʪʦʯʥʳʤ ʫʨʦʚʥʝʤ ʢʦʥʢʫʨʝʥʮʠʠ ʢʘʢ ʚ 

ʥʝʬʪʝʛʘʟʦʚʦʤ ʩʝʢʪʦʨʝ, ʪʘʢ ʠ ʥʘ ʵʣʝʢʪʨʦʵʥʝʨʛʝʪʠʯʝʩʢʦʤ ʨʳʥʢʝ [ɸʥʜʨʠʘʥʦʚ 

2017; Khokhlov, Melnikov 2018]. ɺ ʙʦʣʝʝ ʢʦʥʢʫʨʝʥʪʥʳʭ ʫʩʣʦʚʠʷʭ ʨʦʩʪ 

ʠʟʜʝʨʞʝʢ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ, ʩʚʷʟʘʥʥʳʡ ʩ ʨʘʩʪʫʱʝʡ ʥʘʣʦʛʦʚʦʡ ʥʘʛʨʫʟʢʦʡ, ʤʦʛ ʙʳ 

ʩʚʦʙʦʜʥʦ ʙʳʪʴ ʧʝʨʝʜʘʥ ʚʥʠʟ ʧʦ ʮʝʧʦʯʢʝ ʜʦʙʘʚʣʝʥʥʦʡ ʩʪʦʠʤʦʩʪʠ ʠ 

ʩʪʠʤʫʣʠʨʦʚʘʣ ʙʳ ʧʨʦʤʝʞʫʪʦʯʥʳʭ (ʧʨʦʤʳʰʣʝʥʥʳʝ ʧʨʝʜʧʨʠʷʪʠʷ ʠ 
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ʵʣʝʢʪʨʦʩʪʘʥʮʠʠ) ʠ ʢʦʥʝʯʥʳʭ ʧʦʪʨʝʙʠʪʝʣʝʡ (ʜʦʤʦʭʦʟʷʡʩʪʚʘ) ʵʥʝʨʛʠʠ 

ʧʦʪʨʝʙʣʷʪʴ ʤʝʥʴʰʝ ʠ ʪʝʤ ʩʘʤʳʤ ʠʥʚʝʩʪʠʨʦʚʘʪʴ ʚ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʠʣʠ ʟʜʘʥʠʡ. ɺ ʫʩʣʦʚʠʷʭ ʦʛʨʘʥʠʯʝʥʥʦʡ ʨʘʙʦʪʳ 

ʨʳʥʦʯʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʝ ʚ ʊʕʂ ʥʝ ʩʧʦʩʦʙʥʦ ʚ ʧʦʣʥʦʡ ʤʝʨʝ 

ʚʦʟʜʝʡʩʪʚʦʚʘʪʴ ʥʘ ʧʘʨʘʤʝʪʨʳ ʩʧʨʦʩʘ ʥʘ ʧʝʨʚʠʯʥʫʶ ʵʥʝʨʛʠʶ, ʦʪ ʢʦʪʦʨʦʛʦ ʚʦ 

ʤʥʦʛʦʤ ʠ ʟʘʚʠʩʠʪ, ʢʘʢʠʤ ʦʙʨʘʟʦʤ ʧʝʨʝʨʘʙʘʪʳʚʘʶʪʩʷ ʠ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʨʝʩʫʨʩʳ. 

ʇʦʣʫʯʘʝʪʩʷ, ʯʪʦ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʚ ʈʦʩʩʠʠ ʧʨʷʤʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ 

ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʚʳʙʨʦʩʦʚ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʢʦʩʚʝʥʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ, 

ʜʝʡʩʪʚʫʶʱʠʭ ʚ ʊʕʂ, ʚʝʩʴʤʘ ʦʛʨʘʥʠʯʝʥʘ. ɺʚʝʜʝʥʠʝ ʚʳʩʦʢʦʡ ʧʨʷʤʦʡ ʮʝʥʳ ʥʘ 

ʫʛʣʝʨʦʜ ʚ ʈʦʩʩʠʠ ʩʜʝʨʞʠʚʘʝʪʩʷ ʨʠʩʢʘʤʠ ʧʘʜʝʥʠʷ ʙʣʘʛʦʩʦʩʪʦʷʥʠʷ ʥʘʩʝʣʝʥʠʷ ʠ 

ʫʪʨʘʪʦʡ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʨʷʜʘ ʢʣʶʯʝʚʳʭ ʦʪʨʘʩʣʝʡ ʵʢʦʥʦʤʠʢʠ. ɺ ʪʘʢʠʭ 

ʫʩʣʦʚʠʷʭ ʢʦʤʧʨʦʤʠʩʩʥʳʤ ʚʘʨʠʘʥʪʦʤ ʤʦʞʝʪ ʩʪʘʪʴ ʠʥʢʦʨʧʦʨʠʨʦʚʘʥʠʝ 

ʵʣʝʤʝʥʪʦʚ ʧʨʷʤʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʚʳʙʨʦʩʦʚ ʚ ʜʝʡʩʪʚʫʶʱʫʶ ʩʠʩʪʝʤʫ 

ʢʦʩʚʝʥʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʚʳʙʨʦʩʦʚ ʚ ʊʕʂ ʧʨʠ ʧʘʨʘʣʣʝʣʴʥʦʤ ʧʦʚʳʰʝʥʠʠ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʦʩʣʝʜʥʠʭ. ʇʨʠʤʝʨ ʧʦʜʦʙʥʦʛʦ ʥʘʣʦʛʦʚʦʛʦ ʤʘʥʝʚʨʘ ʠʟʣʦʞʝʥ ʚ 

ʩʣʝʜʫʶʱʝʤ ʧʘʨʘʛʨʘʬʝ ʵʪʦʡ ʛʣʘʚʳ.   
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 ɺʦʟʤʦʞʥʦʩʪʠ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʢʦʩʚʝʥʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ 4.3.

ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʚʳʙʨʦʩʦʚ ʚ ʈʦʩʩʠʠ  

ɸʣʴʪʝʨʥʘʪʠʚʦʡ ʧʨʦʩʪʦʤʫ ʚʚʝʜʝʥʠʶ ʮʝʥʳ ʥʘ ʫʛʣʝʨʦʜ ʚ ʚʠʜʝ 

ʫʛʣʝʨʦʜʥʦʛʦ ʥʘʣʦʛʘ ʠʣʠ ʉʊɺ ʤʦʞʝʪ ʙʳʪʴ ʧʦʩʪʝʧʝʥʥʘʷ ʪʨʘʥʩʬʦʨʤʘʮʠʷ 

ʜʝʡʩʪʚʫʶʱʝʡ ʩʠʩʪʝʤʳ ʥʘʣʦʛʦʚ ʚ ʵʥʝʨʛʝʪʠʢʝ. ʆʮʝʥʢʘ ʫʨʦʚʥʷ ʚʤʝʥʝʥʥʦʡ ʮʝʥʳ 

ʥʘ ʫʛʣʝʨʦʜ, ʧʦʩʯʠʪʘʥʥʳʡ ʥʘ ʦʩʥʦʚʝ ʅɼʇʀ, ʚ ʈʦʩʩʠʠ ʥʘʭʦʜʠʪʩʷ ʥʘ 

ʩʦʧʦʩʪʘʚʠʤʦʤ ʩ ʝʚʨʦʧʝʡʩʢʠʤʠ ʩʪʨʘʥʘʤʠ ʫʨʦʚʥʝ. ʆʥʘ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʢʘʢ 

ʦʪʥʦʰʝʥʠʝ ʩʫʤʤʳ ʥʘʣʦʛʦʚʳʭ ʧʦʩʪʫʧʣʝʥʠʡ ʩ ʅɼʇʀ ʢ ʩʦʚʦʢʫʧʥʦʤʫ ʦʙʲʝʤʫ 

ʚʳʙʨʦʩʦʚ ʜʠʦʢʩʠʜʘ ʫʛʣʝʨʦʜʘ ʦʪ ʩʞʠʛʘʥʠʷ ʠʩʢʦʧʘʝʤʦʛʦ ʪʦʧʣʠʚʘ ʠ ʩʦʩʪʘʚʣʷʝʪ 

ʙʦʣʝʝ 2,5 ʪʳʩ. ʨʫʙʣʝʡ ʟʘ ʪʦʥʥʫ ʉʆ2 (ʙʦʣʝʝ 35 ʝʚʨʦ ʟʘ ʪʦʥʥʫ ʉʆ2
13
) [ʉʪʝʧʘʥʦʚ 

2019]. ɼʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʚ ʈʦʩʩʠʠ ʚʳʙʨʦʩʳ ʉʆ2 ʚ ʈʦʩʩʠʠ 

ʠ ʪʘʢ ʢʦʩʚʝʥʥʦ ʦʙʣʘʛʘʶʪʩʷ ʥʘʣʦʛʦʤ. ʇʨʠʯʝʤ ʜʠʥʘʤʠʢʘ ʨʦʩʪʘ ʥʘʣʦʛʦʚʦʡ 

ʥʘʛʨʫʟʢʠ ʥʘ ʝʜʠʥʠʮʫ ʚʳʙʨʦʩʦʚ ʚ ʈʦʩʩʠʠ ʧʦʣʦʞʠʪʝʣʴʥʘʷ (ʈʠʩʫʥʦʢ 14).  

 

ʈʠʩʫʥʦʢ 14 ï ɼʠʥʘʤʠʢʘ ʚʤʝʥʝʥʥʦʡ ʮʝʥʳ ʥʘ ʫʛʣʝʨʦʜ ʚ ʈʦʩʩʠʠ, ʧʦʩʯʠʪʘʥʥʦʡ 

ʧʦ ʅɼʇʀ, ʨʫʙ. ʟʘ ʪ ʉʆ2 

ʀʩʪʦʯʥʠʢ: ʨʘʩʩʯʠʪʘʥʦ ʘʚʪʦʨʦʤ ʧʦ ʜʘʥʥʳʤ [ʌʅʉ] ʠ [ʄʕɸ] 

ɽʚʨʦʧʝʡʩʢʠʡ ʦʧʳʪ ʜʝʤʦʥʩʪʨʠʨʫʝʪ, ʯʪʦ ʠ ʪʨʘʜʠʮʠʦʥʥʳʝ ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ 

ʥʘʣʦʛʠ ʤʦʛʫʪ ʢʦʩʚʝʥʥʦ ʩʜʝʨʞʠʚʘʪʴ ʨʦʩʪ ʚʳʙʨʦʩʦʚ ʠʣʠ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʠʭ 

                                                           
13

 ʇʦʩʯʠʪʘʥʦ ʧʦ ʩʨʝʜʥʝʤʫ ʢʫʨʩʫ ʨʫʙʣʷ ʢ ʝʚʨʦ 2017 ʛ. (63 ʨʫʙ./ʝʚʨʦ) 
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ʩʦʢʨʘʱʝʥʠʶ (ʩʤ. ʨʘʟʜʝʣ 3.3). ʆʜʥʘʢʦ ʝʩʣʠ ʚ ɽʚʨʦʧʝ ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʝ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʥʘʧʨʘʚʣʝʥʦ ʥʘ ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʠ ʢʦʥʝʯʥʳʭ ʧʦʪʨʝʙʠʪʝʣʝʡ 

ʵʥʝʨʛʠʠ (ʥʘʧʨʠʤʝʨ, ʯʝʨʝʟ ʥʘʣʦʛ ʥʘ ʵʣʝʢʪʨʠʯʝʩʪʚʦ ʚ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠʣʠ 

ʘʢʮʠʟʳ ʥʘ ʤʦʪʦʨʥʦʝ ʪʦʧʣʠʚʦ), ʪʦ ʚ ʈʦʩʩʠʠ, ʥʘʦʙʦʨʦʪ, ʥʘʣʦʛʦʚʘʷ ʥʘʛʨʫʟʢʘ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʣʝʞʠʪ ʥʘ ʧʨʦʠʟʚʦʜʠʪʝʣʷʭ ʧʝʨʚʠʯʥʳʭ ʵʥʝʨʛʦʨʝʩʫʨʩʦʚ. 

ʉʣʦʞʠʚʰʘʷʩʷ ʩʠʩʪʝʤʘ ʣʠʰʴ ʢʦʩʚʝʥʥʦ ʦʛʨʘʥʠʯʠʚʘʝʪ ʦʙʲʝʤʳ 

ʠʩʧʦʣʴʟʫʝʤʦʡ ʧʨʦʤʳʰʣʝʥʥʳʤʠ ʧʨʝʜʧʨʠʷʪʠʷʤʠ ʵʥʝʨʛʠʠ (ʯʝʨʝʟ ʦʙʱʝʝ 

ʧʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʮʝʥ), ʥʝ ʩʦʟʜʘʚʘʷ ʩʪʠʤʫʣʦʚ ʢ ʦʩʫʱʝʩʪʚʣʝʥʠʶ 

ʤʦʜʝʨʥʠʟʘʮʠʠ ʵʥʝʨʛʦʧʦʪʨʝʙʣʷʶʱʝʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʧʝʨʝʢʣʶʯʝʥʠʶ ʥʘ 

ʙʦʣʝʝ ʯʠʩʪʳʝ ʠʩʪʦʯʥʠʢʠ ʵʥʝʨʛʠʠ. ɺ ʵʪʦʡ ʩʚʷʟʠ ʧʦʚʳʰʝʥʠʶ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʩʠʩʪʝʤʳ ʬʠʩʢʘʣʴʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʊʕʂ ʤʦʞʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʙʦʣʴʰʠʭ 

ʦʭʚʘʪ ʩʝʢʪʦʨʘ ʧʦʪʨʝʙʣʝʥʠʷ ʵʥʝʨʛʦʨʝʩʫʨʩʦʚ, ʪ.ʢ. ʠʤʝʥʥʦ ʦʪ ʝʛʦ ʨʘʟʚʠʪʠʷ ʙʫʜʫʪ 

ʟʘʚʠʩʝʪʴ ʪʝʤʧʳ ʨʦʩʪʘ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʦʩʩʠʡʩʢʦʡ ʵʢʦʥʦʤʠʢʠ ʠ 

ʜʠʥʘʤʠʢʘ ʚʳʙʨʦʩʦʚ ʦʪ ʩʞʠʛʘʥʠʷ ʠʩʢʦʧʘʝʤʦʛʦ ʪʦʧʣʠʚʘ.  

ɼʨʫʛʦʡ ʧʨʠʥʮʠʧʠʘʣʴʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʬʠʩʢʘʣʴʥʦʡ ʩʠʩʪʝʤʳ, 

ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ ʥʘ ʥʠʟʢʦʫʛʣʝʨʦʜʥʦʝ ʨʘʟʚʠʪʠʝ ʵʢʦʥʦʤʠʢʠ ʈʦʩʩʠʠ, ʷʚʣʷʝʪʩʷ 

ʫʯʝʪ ʫʛʣʝʨʦʜʦʝʤʢʦʩʪʠ ʨʘʟʣʠʯʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʠʩʢʦʧʘʝʤʦʛʦ ʪʦʧʣʠʚʘ. 

ʇʝʨʝʭʦʜʫ ʢ ʥʠʟʢʦʫʛʣʝʨʦʜʥʦʤʫ ʨʘʟʚʠʪʠ ʁ ʈʦʩʩʠʠ ʤʦʞʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ 

ʩʦʯʝʪʘʥʠʝ ʩʦʢʨʘʱʝʥʠ ̫ ʫʜʝʣʴʥʦʛʦ ʧʦʪʨʝʙʣʝʥʠʷ ʵʥʝʨʛʠʠ ʠ ʨʦʩʪʘ 

ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩ ʧʦʩʪʝʧʝʥʥʳʤ ʩʦʟʜʘʥʠʝʤ ʫʩʣʦʚʠʡ ʤʝʞʪʦʧʣʠʚʥʦʡ 

ʢʦʥʢʫʨʝʥʮʠʠ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʫʢʨʝʧʣʝʥʠʝ ʧʦʟʠʮʠʡ ʥʘʠʤʝʥʝʝ 

ʫʛʣʝʨʦʜʦʝʤʢʠʭ ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ. ɼʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, ʦʙʱʝʤʫ ʨʦʩʪʫ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʠʩʪʝʤʳ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʷ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ 

ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʦʙʲʝʤ ʚʳʙʨʦʩʦʚ  ʙʫʜʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʧʦʩʪʝʧʝʥʥʦʝ 

ʚʥʝʜʨʝʥʠʝ ʵʣʝʤʝʥʪʦʚ ʧʨʷʤʦʡ ʮʝʥʳ ʥʘ ʫʛʣʝʨʦʜ ʚ ʩʠʩʪʝʤʫ ʢʦʩʚʝʥʥʳʭ 

ʠʥʩʪʨʫʤʝʥʪʦʚ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʚʳʙʨʦʩʦʚ.  

ʅʘʣʦʛʦʚʘʷ ʥʘʛʨʫʟʢʘ ʥʘ ʫʛʦʣʴ ʠʟ ʨʘʩʯʝʪʘ ʥʘ ʪʦʥʥʫ ʉʆ2 ʚ ʈʦʩʩʠʠ 

ʩʫʱʝʩʪʚʝʥʥʦ ʤʝʥʴʰʝ ʥʘʣʦʛʦʚʦʡ ʥʘʛʨʫʟʢʠ ʥʘ ʧʨʠʨʦʜʥʳʡ ʛʘʟ ʠʟ ʨʘʩʯʝʪʘ ʥʘ 

ʪʦʥʥʫ ʚʳʙʨʦʩʦʚ, ʯʪʦ ʧʦʜʨʳʚʘʝʪ ʜʦʣʛʦʩʨʦʯʥʳʝ ʢʦʥʢʫʨʝʥʪʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ 

ʧʦʩʣʝʜʥʝʛʦ ʢʘʢ ʤʝʥʝʝ ʫʛʣʝʨʦʜʦʝʤʢʦʛʦ ʠʩʪʦʯʥʠʢʘ ʵʥʝʨʛʠʠ, ʦʪʥʦʩʠʪʝʣʴʥʦʝ 
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ʫʚʝʣʠʯʝʥʠʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ (ʧʨʦʠʟʚʦʜʩʪʚʘ, ʧʦʪʨʝʙʣʝʥʠʷ ʠ ʵʢʩʧʦʨʪʘ) ʢʦʪʦʨʦʛʦ 

ʤʦʛʣʦ ʙʳ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʧʝʨʝʭʦʜʫ ʨʦʩʩʠʡʩʢʦʡ ʵʢʦʥʦʤʠʢʠ ʚ ʩʪʦʨʦʥʫ 

ʥʠʟʢʦʫʛʣʝʨʦʜʥʦʛʦ ʨʘʟʚʠʪʠʷ. ʇʦʜʩʯʝʪ ʚʤʝʥʝʥʥʦʡ ʮʝʥʳ ʥʘ ʫʛʣʝʨʦʜ ʜʣʷ 

ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʘ ʠ ʫʛʣʷ ʥʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ ʦ ʥʘʣʦʛʦʚʳʭ ʧʦʩʪʫʧʣʝʥʠʷʭ ʦʪ 

ʅɼʇʀ ʚ 2016 ʛ. ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʈʠʩʫʥʢʝ 15. ɺʤʝʥʥʘʷ ʮʝʥʘ ʥʘ ʫʛʣʝʨʦʜ, 

ʧʦʩʯʠʪʘʥʥʘʷ ʜʣʷ ʥʝʬʪʠ ʧʨʠʤʝʨʥʦ ʚ 20 ʨʘʟ ʙʦʣʴʰʝ, ʯʝʤ ʘʥʘʣʦʛʠʯʥʳʡ 

ʧʦʢʘʟʘʪʝʣʴ ʜʣʷ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʘ ʠ ʛʘʟʦʚʦʛʦ ʢʦʥʜʝʥʩʘʪʘ ʠ ʙʦʣʝʝ ʯʝʤ ʚ 250 ʨʘʟ 

ʜʣʷ ʫʛʣʷ.  

 

ʇʨʠʤʝʯʘʥʠʝ: ʚʤʝʥʝʥʥʘʷ ʮʝʥʘ ʥʘ ʫʛʣʝʨʦʜ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʧʝʨʚʠʯʥʦʡ 

ʵʥʝʨʛʠʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʪʥʦʰʝʥʠʝ ʦʙʲʝʤʘ ʥʘʣʦʛʦʚʳʭ ʧʦʩʪʫʧʣʝʥʠʡ ʦʪ 

ʅɼʇʀ (ʨʫʙ.) ʚ ʨʘʩʯʝʪʝ ʥʘ ʪ ʚʳʙʨʦʩʦʚ ʉʆ2 ʚʳʙʨʦʩʦʚ ʜʣʷ ʫʛʣʷ, ʥʝʬʪʠ ʠ 

ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʘ ʠ ʛʘʟʦʚʦʛʦ ʢʦʥʜʝʥʩʘʪʘ 

ʈʠʩʫʥʦʢ 15 ï ɺʤʝʥʝʥʥʘʷ ʮʝʥʘ ʥʘ ʫʛʣʝʨʦʜ ʧʦ ʅɼʇʀ (ʚ ʨʫʙ.) ʚ ʨʘʩʯʝʪʝ ʥʘ ʪ 

ʚʳʙʨʦʩʦʚ ʉʆ2 ʚʳʙʨʦʩʦʚ ʜʣʷ ʫʛʣʷ, ʥʝʬʪʠ ʠ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʘ  

ʀʩʪʦʯʥʠʢ: ʨʘʩʩʯʠʪʘʥʦ ʘʚʪʦʨʦʤ ʥʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ ʌʅʉ ʠ ʆʕʉʈ  
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ɺ ʙʣʠʞʘʡʰʠʝ ʜʝʩʷʪʠʣʝʪʠʷ ʠʩʢʦʧʘʝʤʦʝ ʪʦʧʣʠʚʦ ʧʨʦʜʦʣʞʠʪ ʠʛʨʘʪʴ 

ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ ʵʥʝʨʛʦʦʙʝʩʧʝʯʝʥʠʠ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʥʘʩʝʣʝʥʠʷ ʩʪʨʘʥʳ [IEA 

2019; ʄʘʢʘʨʦʚ ʠ ʜʨ. 2019; BP 2019]. ɺ ʵʪʦʡ ʩʚʷʟʠ ʚʘʞʥʦʡ ʟʘʜʘʯʝʡ 

ʥʠʟʢʦʫʛʣʝʨʦʜʥʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʨʦʩʩʠʡʩʢʦʡ ʵʢʦʥʦʤʠʢʠ ʷʚʣʷʝʪʩʷ ʥʝ ʩʪʦʣʴʢʦ 

ʚʚʝʜʝʥʠʝ ʚʳʩʦʢʦʡ ʮʝʥʳ ʥʘ ʫʛʣʝʨʦʜ, ʩʢʦʣʴʢʦ çʧʝʨʝʥʘʩʪʨʦʡʢʘè ʜʝʡʩʪʚʫʶʱʠʭ 

ʬʠʩʢʘʣʴʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʚ ʩʪʨʦʥʫ ʠʭ ʙʦʣʴʰʝʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʫʨʦʚʝʥʴ 

ʚʳʙʨʦʩʦʚ ï ʙʦʣʴʰʝʡ çʫʛʣʝʨʦʜʥʦʡ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʩʪʠè.  

ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʫʩʪʘʥʦʚʣʝʥʠʝ ʮʝʥʳ ʥʘ ʫʛʣʝʨʦʜ (ʚ ʚʠʜʝ ʥʘʣʦʛʘ ʥʘ 

ʫʛʣʝʨʦʜ ʠʣʠ ʉʊɺ) ʤʦʛʣʦ ʙʳ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʧʦʚʳʰʝʥʠʶ 

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʘ ʠ ʧʦʚʳʰʝʥʠʶ çʫʛʣʝʨʦʜʥʦʡ 

ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʩʪʠè ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʷ ʨʦʩʩʠʡʩʢʦʛʦ ʊʕʂ, ʦʥʦ ʥʝʠʟʙʝʞʥʦ 

ʙʫʜʝʪ ʚʝʩʪʠ ʢ ʦʙʱʝʤʫ ʧʦʚʳʰʝʥʠʶ ʫʨʦʚʥʷ ʮʝʥ ʠ ʨʝʟʢʦʤʫ ʫʭʫʜʰʝʥʠʶ 

ʧʦʣʦʞʝʥʠʶ ʦʪʜʝʣʴʥʳʭ ʫʯʘʩʪʥʠʢʦʚ ʊʕʂ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ 

ʫʛʦʣʴʥʦʡ ʦʪʨʘʩʣʠ. ʆʜʥʘʢʦ ʵʪʘ ʦʪʨʘʩʣʴ ʚʳʧʦʣʥʷʶʱʝʡ ʚʘʞʥʫʶ ʩʦʮʠʘʣʴʥʦ-

ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʬʫʥʢʮʠʶ. ʅʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʫʛʦʣʴʥʘʷ ʦʪʨʘʩʣʴ ʦʙʝʩʧʝʯʠʚʘʝʪ 

150 ʪʳʩ. ʨʘʙʦʯʠʭ ʤʝʩʪ (ʘ ʚ ʩʤʝʞʥʳʭ ʦʪʨʘʩʣʷʭ ʟʘʥʷʪʦ ʝʱʝ ʙʦʣʝʝ 1 ʤʣʥ ʯʝʣ.); 

ʥʘ ʫʛʦʣʴ ʧʨʠʭʦʜʠʪʩʷ ʦʢʦʣʦ 22% ʚʳʨʘʙʦʪʢʠ ʚʩʝʡ ʵʥʝʨʛʠʠ, ʘ ʚ ʦʪʜʝʣʴʥʳʭ 

ʨʝʛʠʦʥʘʭ ʩʫʱʝʩʪʚʝʥʥʦ ʙʦʣʴʰʝ (ʚ ɼʘʣʴʥʝʚʦʩʪʦʯʥʦʤ ʬʝʜʝʨʘʣʴʥʦʤ ʦʢʨʫʛʝ ï 

42%) [ʄʠʥʠʩʪʝʨʩʪʚʦ ʵʥʝʨʛʝʪʠʢʠ; ʍʦʭʣʦʚ, ʄʝʣʴʥʠʢʦʚ 2019]. 

ɺ ʵʪʦʡ ʩʚʷʟʠ ʦʜʥʠʤ ʠʟ ʚʦʟʤʦʞʥʳʭ ʚʘʨʠʘʥʪʦʚ ʤʦʜʠʬʠʢʘʮʠʠ ʩʠʩʪʝʤʳ 

ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʷ ʚ ʊʕʂ ʷʚʣʷʝʪʩʷ ʧʦʩʪʝʧʝʥʥʳʡ ʧʝʨʝʥʦʩ ʯʘʩʪʠ ʥʘʣʦʛʦʚʦʡ 

ʥʘʛʨʫʟʢʠ ʩ ʅɼʇʀ ʫʛʣʷ ʠ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʘ ʥʘ ʫʨʦʚʝʥʴ ʧʦʪʨʝʙʣʝʥʠʷ 

ʵʥʝʨʛʦʨʝʩʫʨʩʦʚ ʧʨʦʤʳʰʣʝʥʥʳʤʠ ʧʨʝʜʧʨʠʷʪʠʷʤʠ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʠʭ 

ʫʛʣʝʨʦʜʦʝʤʢʦʩʪʠ. ʉʭʝʤʘʪʠʯʥʦ ʧʨʝʜʣʘʛʘʝʤʦʝ ʠʟʤʝʥʝʥʠʝ ʜʣʷ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʘ 

ʠ ʫʛʣʷ ʚ ʩʠʩʪʝʤʝ ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʈʠʩʫʥʢʝ 16.  
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ʈʠʩʫʥʦʢ 16 ï ʇʨʠʤʝʨ ʠʟʤʝʥʝʥʠ ̫ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʷ ʫʛʣʷ ʠ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʘ  

ʀʩʪʦʯʥʠʢ: ʩʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʦʤ 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʤʦʜʠʬʠʢʘʮʠʷ ʩʠʩʪʝʤʳ ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʷ ʧʦʟʚʦʣʠʪ 

ʨʝʰʠʪʴ ʩʨʘʟʫ ʥʝʩʢʦʣʴʢʦ ʟʘʜʘʯ. ʇʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʝ ʥʘʣʦʛʦʚʦʡ ʥʘʛʨʫʟʢʠ ʩ 

ʫʨʦʚʥʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʘ ʫʨʦʚʝʥʴ ʧʦʪʨʝʙʣʝʥʠʷ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ 

ʫʛʣʝʨʦʜʦʝʤʢʦʩʪʠ ʫʛʣʷ ʠ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʘ: 

¶ ʩʦʟʜʘʝʪ ʙʦʣʴʰʝ ʩʪʠʤʫʣʦʚ ʩʦʢʨʘʱʝʥʠʷ ʦʙʲʝʤʦʚ ʧʦʪʨʝʙʣʝʥʠʷ ʵʥʝʨʛʠʠ, 

ʧʦʚʳʰʝʥʠʷ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʩʦʢʨʘʱʝʥʠʷ 

ʚʳʙʨʦʩʦʚ ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ; 

¶ ʧʨʦʠʩʭʦʜʠʪ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʫʛʣʝʨʦʜʦʝʤʢʦʩʪʠ ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ, 

ʯʪʦ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʦʢʨʘʱʝʥʠʶ ʧʦʪʨʝʙʣʝʥʠʷ ʫʛʣʷ, 

ʯʝʤ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʘ, ʩʦʟʜʘʚʘʷ çʣʫʯʰʠʝè ʫʩʣʦʚʠʷ ʤʝʞʪʦʧʣʠʚʥʦʡ 
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ʢʦʥʢʫʨʝʥʮʠʠ ʠ ʧʦʚʳʰʘʷ çʫʛʣʝʨʦʜʥʫʶ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʩʪʴè 

ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʷ ʚ ʨʦʩʩʠʡʩʢʦʤ ʊʕʂ; 

¶ ʣʠʰʴ ʢʦʩʚʝʥʥʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʦʪʨʘʩʣʠ ʜʦʙʳʯʠ ʫʛʣʷ ʚ ʈʦʩʩʠʠ, ʥʝ 

ʩʦʟʜʘʚʘʷ ʧʨʷʤʳʭ ʥʘʣʦʛʦʚʳʭ ʙʘʨʴʝʨʦʚ ʜʣʷ ʫʛʦʣʴʱʠʢʦʚ. ʇʝʨʝʥʦʩ ʯʘʩʪʠ 

ʥʘʣʦʛʦʚʦʛʦ ʙʨʝʤʝʥʠ ʩ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʥʘ ʧʦʪʨʝʙʠʪʝʣʝʡ ʫʛʣʷ ʣʠʰʴ 

ʦʛʨʘʥʠʯʝʥʦ ʩʦʢʨʘʪʠʪ ʩʧʨʦʩ ʥʘ ʦʪʝʯʝʩʪʚʝʥʥʳʡ ʫʛʦʣʴ ʚʚʠʜʫ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʳʭ ʦʛʨʘʥʠʯʝʥʠʡ ʜʣʷ ʙʦʣʴʰʠʥʩʪʚʘ ʦʪʝʯʝʩʪʚʝʥʥʳʭ 

ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʦʪʨʝʙʠʪʝʣʝʡ ʵʥʝʨʛʦʨʝʩʫʨʩʦʚ ʧʦ ʧʝʨʝʢʣʶʯʝʥʠʶ ʩ ʫʛʣʷ 

ʥʘ ʧʨʠʨʦʜʥʳʡ ʛʘʟ ʚ ʢʨʘʪʢʦʩʨʦʯʥʦʤ ʧʝʨʠʦʜʝ. ɺ ʜʦʣʛʦʩʨʦʯʥʦʤ ʧʝʨʠʦʜʝ 

ʵʪʦ ʧʝʨʝʢʣʶʯʝʥʠʝ ʙʦʣʝʝ ʨʝʘʣʠʩʪʠʯʥʦ. ʇʨʠ ʜʘʥʥʦʡ ʩʠʩʪʝʤʝ 

ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʷ ʧʦʪʨʝʙʠʪʝʣʠ ʵʥʝʨʛʠʠ ʧʨʠʦʙʨʝʪʫʪ ʜʦʣʛʦʩʨʦʯʥʳʝ 

ʩʪʠʤʫʣʳ ʟʘʤʝʱʝʥʠʷ ʫʛʣʷ ʧʨʠʨʦʜʥʳʤ ʛʘʟʦʤ, ʘ ʦʩʦʙʝʥʥʦ ʫʷʟʚʠʤʳʝ 

ʢʦʤʧʘʥʠʠ ʧʦʣʫʯʘʪ ʥʝʦʙʭʦʜʠʤʳʡ ʟʘʧʘʩ ʚʨʝʤʝʥʠ ʥʘ ʤʠʥʠʤʠʟʘʮʠʶ 

ʫʱʝʨʙʘ.   

¶ ʬʠʩʢʘʣʴʥʦ ʥʝʡʪʨʘʣʴʥʦ ʠ ʥʝ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʦʙʲʝʤʝ ʩʦʚʦʢʫʧʥʳʭ 

ʥʘʣʦʛʦʚʳʭ ʧʦʩʪʫʧʣʝʥʠʡ ʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʙʶʜʞʝʪ. 

ɸʚʪʦʨ ʧʦʥʠʤʘʝʪ, ʯʪʦ ʜʘʥʥʦʝ ʢʦʥʢʨʝʪʥʦʝ ʧʨʝʜʣʦʞʝʥʠʝ ï ʣʠʰʴ ʧʨʠʤʝʨ 

ʤʦʜʠʬʠʢʘʮʠʠ ʩʠʩʪʝʤʳ ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʷ ʚ ʊʕʂ, ʢʦʪʦʨʳʡ ʪʦʣʴʢʦ 

ʢʦʥʮʝʧʪʫʘʣʴʥʦ ʦʧʨʝʜʝʣʷʝʪ ʦʩʥʦʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦʡ 

ʪʨʘʥʩʬʦʨʤʘʮʠʠ. ʀʟʤʝʥʝʥʠʝ ʩʠʩʪʝʤʳ ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʷ ʚ ʊʕʂ ʮʝʣʝʩʦʦʙʨʘʟʥʦ 

ʧʨʦʚʦʜʠʪʴ ʧʦʩʪʝʧʝʥʥʦ ʠ ʧʨʝʜʫʩʤʘʪʨʠʚʘʪʴ ʥʘʙʦʨ ʤʝʭʘʥʠʟʤʦʚ, 

ʢʦʨʨʝʢʪʠʨʫʶʱʠʭ ʚʦʟʤʦʞʥʳʝ ʥʝʛʘʪʠʚʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ ʪʘʢʦʛʦ ʤʘʥʝʚʨʘ, ʚ ʪʦʤ 

ʯʠʩʣʝ, ʪʦʪ ʬʘʢʪ, ʯʪʦ ʧʝʨʝʥʦʩ ʥʘʣʦʛʦʚʦʡ ʥʘʛʨʫʟʢʠ ʩ ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʘ 

ʧʦʪʨʝʙʣʝʥʠʝ ʢʦʩʚʝʥʥʦ ʩʫʙʩʠʜʠʨʫʝʪ ʵʢʩʧʦʨʪ ʠʩʢʦʧʘʝʤʦʛʦ ʪʦʧʣʠʚʘ. ɺ ʵʪʦʡ 

ʩʚʷʟʠ, ʚʝʨʦʷʪʥʦ, ʥʝʦʙʭʦʜʠʤʦ ʧʨʝʜʫʩʤʦʪʨʝʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ 

ʢʦʨʨʝʢʪʠʨʫʶʱʠʝ ʤʝʭʘʥʠʟʤʳ, ʚ ʪ.ʯ. ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʩʪʘʚʦʢ 

ʵʢʩʧʦʨʪʥʳʭ ʧʦʰʣʠʥ. ʉʨʝʜʠ ʜʨʫʛʠʭ ʧʦʙʦʯʥʳʭ ʵʬʬʝʢʪʦʚ ï ʥʝʠʟʙʝʞʥʦʝ 

ʫʭʫʜʰʝʥʠʝ ʧʦʣʦʞʝʥʠʷ ʫʛʦʣʴʥʦʡ ʦʪʨʘʩʣʠ ʠ ʨʷʜʘ ʫʛʣʝʨʦʜʦʝʤʢʠʭ ʧʨʦʠʟʚʦʜʩʪʚ 

(ʚ ʪ.ʯ. ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ), ʚʦʟʤʦʞʥʦʝ ʫʩʠʣʝʥʠʝ 

ʤʦʥʦʧʦʣʠʟʘʮʠʠ ʦʪʨʘʩʣʠ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʘ ʠ ʜʨʫʛʠʝ.  
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ɽʩʣʠ ʯʘʩʪʴ ʧʦʪʝʥʮʠʘʣʘ ʩʦʢʨʘʱʝʥʠʷ ʚʳʙʨʦʩʦʚ ʟʘ ʩʯʝʪ ʧʦʚʳʰʝʥʠʷ 

ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʧʦʚʳʰʝʥʠʷ çʫʛʣʝʨʦʜʥʦʡ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʩʪʠè ʠ 

ʤʦʞʝʪ ʙʳʪʴ ʨʝʘʣʠʟʦʚʘʥʘ ʧʦʩʨʝʜʩʪʚʦʤ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʧʦʣʠʪʠʢʠ 

ʬʠʩʢʘʣʴʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʚ ʊʕʂ, ʚ ʪʦʤ ʯʠʩʣʝ ʚʥʝʜʨʝʥʠʷ ʵʣʝʤʝʥʪʦʚ ʮʝʥʳ ʥʘ 

ʫʛʣʝʨʦʜ, ʪʦ ʚʦʟʤʦʞʥʦ ʜʘʞʝ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʪʨʝʙʫʝʪ ʩʦʚʝʨʰʝʥʥʦ ʠʥʳʭ 

ʨʝʰʝʥʠʡ, ʣʝʞʘʱʠʭ ʚ ʧʣʦʩʢʦʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ 

ʧʦʣʠʪʠʢʠ. ʆʮʝʥʢʠ ʟʘʪʨʘʪ ʧʦʚʳʰʝʥʠʷ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʜʣʷ ʈʦʩʩʠʠ 

ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʜʚʝ ʪʨʝʪʠ ʚʦʟʤʦʞʥʦʩʪʝʡ ʣʝʞʘʪ ʚ ʟʦʥʝ 

ʦʪʨʠʮʘʪʝʣʴʥʦʡ ʩʪʦʠʤʦʩʪʠ [ʇʨʠʣʦʞʝʥʠʝ 2, McKinsey & Co 2009b] ï ʪʦ ʝʩʪʴ 

ʚʦʟʤʦʞʥʳ ʙʝʟ ʩʦʟʜʘʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʩʪʠʤʫʣʦʚ ʟʘ ʩʯʝʪ 

ʨʝʘʣʠʟʘʮʠʠ ʨʝʥʪʘʙʝʣʴʥʳʭ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʧʨʦʝʢʪʦʚ. ɼʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, ʵʪʦ 

ʦʟʥʘʯʘʝʪ, ʯʪʦ ʝʩʣʠ ʦʥʠ ʜʦ ʩʠʭ ʧʦʨ (ʧʨʠ ʥʫʣʝʚʦʡ ʮʝʥʝ ʥʘ ʫʛʣʝʨʦʜ) ʥʝ 

ʨʝʘʣʠʟʦʚʘʥʳ, ʪʦ ʚʨʷʜ ʣʠ ʙʫʜʫʪ ʨʝʘʣʠʟʦʚʘʥʳ ʠ ʧʨʠ ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʮʝʥʝ.  

ɺ ʵʪʦʡ ʩʚʷʟʠ ʚʚʝʜʝʥʠʝ ʮʝʥʳ ʥʘ ʫʛʣʝʨʦʜ ʚ ʈʦʩʩʠʠ ʜʘʞʝ ʙʝʟ ʫʯʝʪʘ 

ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʚʳʰʝ ʦʛʨʘʥʠʯʝʥʠʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʥʝ ʤʦʞʝʪ ʚʦʩʧʨʠʥʠʤʘʪʴʩʷ 

ʢʘʢ ʦʩʥʦʚʥʦʡ ʠ ʪʝʤ ʙʦʣʝʝ ʝʜʠʥʩʪʚʝʥʥʳʡ ʠʥʩʪʨʫʤʝʥʪ ʢʣʠʤʘʪʠʯʝʩʢʦʡ 

ʧʦʣʠʪʠʢʠ. ʎʝʥʘ ʥʘ ʫʛʣʝʨʦʜ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʘ ʧʦʩʣʝ ʚʟʚʝʰʝʥʥʦʛʦ 

ʘʥʘʣʠʟʘ ʧʦʙʦʯʥʳʭ ʵʬʬʝʢʪʦʚ ʚ ʩʝʢʪʦʨʘʭ ʵʢʦʥʦʤʠʢʠ, ʛʜʝ ʝʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʤʦʞʝʪ ʜʘʪʴ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʨʝʟʫʣʴʪʘʪ. ʅʦ ʛʣʘʚʥʦʝ ī ʚʚʝʜʝʥʠʝ 

ʮʝʥʳ ʥʘ ʫʛʣʝʨʦʜ ʩʣʝʜʫʝʪ ʚʦʩʧʨʠʥʠʤʘʪʴ ʢʘʢ ʩʦʩʪʘʚʥʫʶ ʯʘʩʪʴ ʙʦʣʝʝ 

ʤʘʩʰʪʘʙʥʦʡ ʩʪʨʘʪʝʛʠʠ ʥʠʟʢʦʫʛʣʝʨʦʜʥʦʛʦ ʨʘʟʚʠʪʠʷ, ʩʦʯʝʪʘʶʱʝʡ ʮʝʣʳʡ 

ʩʧʝʢʪʨ ʠʥʩʪʨʫʤʝʥʪʦʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ, ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ 

ʧʦʣʠʪʠʢʠ.  
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 ɺʳʚʦʜʳ ʠʟ ʯʝʪʚʝʨʪʦʡ ʛʣʘʚʳ 4.4.

ʊʨʘʥʩʬʦʨʤʘʮʠʷ ʤʠʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ ʚ ʩʪʦʨʦʥʫ ʥʠʟʢʦʫʛʣʝʨʦʜʥʦʛʦ 

ʨʘʟʚʠʪʠʷ ʥʝʩʝʪ ʟʥʘʯʠʪʝʣʴʥʳʝ ʨʠʩʢʠ ʜʣʷ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʵʢʦʥʦʤʠʢʠ, ʢʦʪʦʨʘʷ 

ʚʩʝ ʝʱʝ ʚʦ ʤʥʦʛʦʤ ʟʘʚʠʩʠʪ ʦʪ ʠʩʢʦʧʘʝʤʦʛʦ ʪʦʧʣʠʚʘ. ʉʨʝʜʠ ʦʩʥʦʚʥʳʭ ʛʨʫʧʧ 

ʨʠʩʢʦʚ, ʢʦʪʦʨʳʝ ʪʨʝʙʫʶʪ ʦʪ ʈʦʩʩʠʠ ʧʨʝʚʝʥʪʠʚʥʳʭ ʤʝʨ, ï ʩʥʠʞʝʥʠʝ ʩʧʨʦʩʘ ʥʘ 

ʵʥʝʨʛʦʨʝʩʫʨʩʳ ʠ ʫʛʣʝʨʦʜʦʝʤʢʫʶ ʧʨʦʜʫʢʮʠʶ ʨʦʩʩʠʡʩʢʦʛʦ ʵʢʩʧʦʨʪʘ. 

ʇʨʠʩʦʝʜʠʥʝʥʠʝ ʈʦʩʩʠʠ ʢ ʇʘʨʠʞʩʢʦʤʫ ʩʦʛʣʘʰʝʥʠʶ ʠ ʟʘʧʫʩʢ ʨʷʜʘ 

ʟʘʢʦʥʦʜʘʪʝʣʴʥʳʭ ʠʥʠʮʠʘʪʠʚ ʟʘʢʣʘʜʳʚʘʶʪ ʬʫʥʜʘʤʝʥʪ ʬʦʨʤʠʨʫʶʱʝʡʩʷ 

ʥʠʟʢʦʫʛʣʝʨʦʜʥʦʡ ʩʪʨʘʪʝʛʠʠ ʨʘʟʚʠʪʠʷ ʩʪʨʘʥʳ ʠ ʩʦʟʜʘʪʁ ʚʦʟʤʦʞʥʦʩʪʠ 

ʩʥʠʞʝʥʠʷ ʵʪʠʭ ʨʠʩʢʦʚ. 

ʆʜʥʠʤ ʠʟ ʩʧʦʩʦʙʦʚ ʩʤʷʛʯʝʥʠʷ ʵʪʠʭ ʨʠʩʢʦʚ ʷʚʣʷʝʪʩʷ ʟʘʧʫʩʢ 

ʥʘʮʠʦʥʘʣʴʥʦʡ ʩʠʩʪʝʤʳ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʚʳʙʨʦʩʦʚ ʚ ʈʦʩʩʠʠ. ʆʥʘ ʜʦʣʞʥʘ 

ʫʯʠʪʳʚʘʪʴ ʨʷʜ ʦʩʦʙʝʥʥʦʩʪʝʡ ʨʦʩʩʠʡʩʢʦʡ ʵʢʦʥʦʤʠʢʠ, ʦʪʣʠʯʘʶʱʠʭ ʝʝ ʦʪ 

ʙʦʣʴʰʠʥʩʪʚʘ ʩʪʨʘʥ, ʛʜʝ ʜʝʡʩʪʚʫʝʪ ʫʛʣʝʨʦʜʥʦʝ ʨʝʛʫʣʠʨʦʚʘʥʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʦʪ 

ʩʪʨʘʥ ɽʚʨʦʧʳ. ʉʨʝʜʠ ʵʪʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʚʳʩʦʢʫʶ 

ʚʦʣʘʪʠʣʴʥʦʩʪʴ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʦʩʪʘ ʠ ʩʣʘʙʦ ʧʨʝʜʩʢʘʟʫʝʤʳʝ ʪʝʤʧʳ ʨʘʟʚʠʪʠʷ 

ʪʝʭʥʦʣʦʛʠʡ, ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʠʟʢʠʡ ʫʨʦʚʝʥʴ ʨʘʟʚʠʪʠʷ ʵʢʦʥʦʤʠʯʝʩʢʠʭ 

ʠʥʩʪʠʪʫʪʦʚ ʠ ʠʥʩʪʠʪʫʪʦʚ ʫʧʨʘʚʣʝʥʠʷ, ʥʝʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʩʦʮʠʘʣʴʥʦ-

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʠ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʜʦʭʦʜʥʦʛʦ ʥʝʨʘʚʝʥʩʪʚʘ, 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ, ʚʳʩʦʢʫʶ ʟʘʚʠʩʠʤʦʩʪʴ ʙʶʜʞʝʪʘ ʠ ʵʢʩʧʦʨʪʥʳʭ 

ʧʦʩʪʫʧʣʝʥʠʡ ʦʪ ʠʩʢʦʧʘʝʤʦʛʦ ʪʦʧʣʠʚʘ.  

ʉʧʝʮʠʬʠʢʘ ʨʦʩʩʠʡʩʢʦʡ ʵʢʦʥʦʤʠʢʠ ʙʫʜʝʪ ʥʘʢʣʘʜʳʚʘʪʴ ʨʷʜ ʦʛʨʘʥʠʯʝʥʠʡ 

ʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʙʦʪʳ ʧʨʷʤʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʧʘʨʥʠʢʦʚʳʭ 

ʛʘʟʦʚ ʠ ʪʨʝʙʫʝʪ ʪʱʘʪʝʣʴʥʦʡ ʧʨʦʨʘʙʦʪʢʠ ʘʨʭʠʪʝʢʪʫʨʳ ʨʝʛʫʣʠʨʦʚʘʥʠʷ. ʊʘʢ, 

ʥʘʧʨʠʤʝʨ, ʚ ʮʝʣʷʭ ʩʥʠʞʝʥʠʷ ʚʦʣʘʪʠʣʴʥʦʩʪʠ ʠʟʜʝʨʞʝʢ ʩʦʢʨʘʱʝʥʠʷ ʚʳʙʨʦʩʦʚ 

ʚ ʩʠʩʪʝʤʫ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʚʢʣʶʯʘʪʴ ʵʣʝʤʝʥʪʳ ʮʝʥʦʚʦʛʦ (ʥʘʣʦʛʦʚʦʛʦ) 

ʨʝʛʫʣʠʨʦʚʘʥʠʷ. ɼʣʷ ʥʠʚʝʣʠʨʦʚʘʥʠʷ ʥʝʛʘʪʠʚʥʳʭ ʵʬʬʝʢʪʦʚ ʥʘ ʤʝʞʜʫʥʘʨʦʜʥʫʶ 

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ ʢʦʤʧʘʥʠʡ ʠ ʥʝʨʘʚʥʦʤʝʨʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʜʦʭʦʜʦʚ 

ʩʠʩʪʝʤʘ ʤʦʞʝʪ ʧʨʝʜʫʩʤʘʪʨʠʚʘʪʴ ʨʷʜ ʧʝʨʝʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʜʣʷ 
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ʧʦʜʜʝʨʞʢʠ ʦʩʦʙʦ ʫʷʟʚʠʤʳʭ ʢʦʤʧʘʥʠʡ ʠ ʛʨʫʧʧ ʥʘʩʝʣʝʥʠʷ. ʅʘʢʦʥʝʮ, ʢʨʘʡʥʝ 

ʚʘʞʥʳʤ ʷʚʣʷʝʪʩʷ ʫʯʝʪ ʫʞʝ ʜʝʡʩʪʚʫʶʱʝʡ ʩʠʩʪʝʤʳ ʬʠʩʢʘʣʴʥʦʛʦ 

ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʚ ʨʦʩʩʠʡʩʢʦʤ ʊʕʂ: ʥʦʚʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʨʝʛʫʣʠʨʦʚʘʥʳ 

ʜʦʣʞʥʳ ʧʦʩʪʝʧʝʥʥʦ ʠ ʘʢʢʫʨʘʪʥʦ ʚʩʪʨʘʠʚʘʪʴʩʷ ʚ ʫʞʝ ʜʝʡʩʪʚʫʶʱʫʶ ʩʠʩʪʝʤʫ 

ʥʘʣʦʛʦʚ ʠ ʩʫʙʩʠʜʠʡ.  

ɸʣʴʪʝʨʥʘʪʠʚʦʡ ʧʨʦʩʪʦʛʦ ʚʚʝʜʝʥʠ ̫ ʮʝʥʳ ʥʘ ʫʛʣʝʨʦʜ ʤʦʞʝʪ ʙʳʪʴ 

ʧʦʩʪʝʧʝʥʥʘʷ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʜʝʡʩʪʚʫʶʱʝʡ ʩʠʩʪʝʤʳ ʥʘʣʦʛʦʚ ʚ ʵʥʝʨʛʝʪʠʢʝ. ɺ 

ʈʦʩʩʠʠ, ʛʜʝ ʨʦʣʴ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʩʝʢʪʦʨʘ ʩʣʦʞʥʦ ʧʝʨʝʦʮʝʥʠʪʴ, 

ʵʥʝʨʛʝʪʠʯʝʩʢʦʝ ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʝ ʚʳʧʦʣʥʷʝʪ ʧʨʠʥʮʠʧʠʘʣʴʥʳʝ ʬʠʩʢʘʣʴʥʫʶ ʠ 

ʨʝʛʫʣʠʨʫʶʱʫʶ ʬʫʥʢʮʠʠ, ʦʧʨʝʜʝʣʷʶʱʠʝ ʜʦʣʛʦʩʨʦʯʥʳʝ ʪʝʥʜʝʥʮʠʠ 

ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʩʪʨʘʥʳ. ɺʤʝʥʝʥʥʘʷ ʮʝʥʘ ʥʘ ʫʛʣʝʨʦʜ ʚ 

ʈʦʩʩʠʠ, ʧʦʩʯʠʪʘʥʥʘʷ ʧʦ ʅɼʇʀ (ʙʝʟ ʫʯʝʪʘ ʚʩʝʭ ʦʩʪʘʣʴʥʳʭ ʥʘʣʦʛʦʚ) 

ʥʘʭʦʜʠʪʩʷ, ʥʘ ʩʨʝʜʥʝʤ ʫʨʦʚʥʝ ʝʚʨʦʧʝʡʩʢʠʭ ʩʪʨʘʥ. ɽʚʨʦʧʝʡʩʢʠʡ ʦʧʳʪ 

ʜʝʤʦʥʩʪʨʠʨʫʝʪ, ʯʪʦ ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʥʘʣʦʛʠ ʤʦʛʫʪ ʙʳʪʴ ʩʝʨʴʝʟʥʳʤ 

ʧʦʜʩʧʦʨʴʝʤ ʧʦʣʠʪʠʢʠ ʩʦʢʨʘʱʝʥʠʷ ʚʳʙʨʦʩʦʚ. 

ʆʜʥʘʢʦ ʚ ʈʦʩʩʠʠ ʠʭ ʚʣʠʷʥʠʝ ʥʘ ʜʠʥʘʤʠʢʫ ʚʳʙʨʦʩʦʚ ʧʦʪʝʥʮʠʘʣʴʥʦ 

ʤʦʞʝʪ ʙʳʪʴ ʤʝʥʴʰʝ ʚ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʥʘʣʦʛʦʚ ʥʘʮʝʣʝʥʘ ʥʘ 

ʧʨʦʠʟʚʦʜʩʪʚʦ, ʘ ʥʝ ʧʦʪʨʝʙʣʝʥʠʝ ʵʥʝʨʛʠʠ, ʢʘʢ ʵʪʦ ʩʜʝʣʘʥʦ ʚ ɽʉ. ɺ ʵʪʦʡ ʩʚʷʟʠ 

ʦʜʥʠʤ ʠʟ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʩʠʩʪʝʤʳ ʥʘʣʦʛʦʚ ʚ 

ʊʕʂ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʩʪʠʤʫʣʠʨʦʚʘʥʠʷ ʧʝʨʝʭʦʜʘ ʢ ʥʠʟʢʦʫʛʣʝʨʦʜʥʦʤʫ ʨʘʟʚʠʪʠʶ 

ʤʦʞʝʪ ʩʪʘʪʴ ʩʤʝʱʝʥʠʝ ʥʘʣʦʛʦʚʦʡ ʙʘʟʳ ʩ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ 

ʩʪʦʨʦʥʫ ʧʨʦʮʝʩʩʦʚ ʧʦʪʨʝʙʣʝʥʠʷ.  

 ʂʨʦʤʝ ʪʦʛʦ, ʚ ʫʩʣʦʚʠʷʭ, ʢʦʛʜʘ ʚʚʝʜʝʥʠʝ ʚʳʩʦʢʦʡ ʮʝʥʳ ʥʘ ʫʛʣʝʨʦʜ ʠ 

ʫʚʝʣʠʯʝʥʠʝ ʥʘʣʦʛʦʚʦʛʦ ʙʨʝʤʝʥʠ ʙʫʜʝʪ ʥʝʠʟʙʝʞʥʦ ʚʩʪʫʧʘʪʴ ʚ ʢʦʥʬʣʠʢʪ ʩ 

ʠʥʳʤʠ ʟʘʜʘʯʘʤʠ ʨʘʟʚʠʪʠʷ ʩʪʨʘʥʳ ʠ ʝʝ ʦʪʜʝʣʴʥʳʭ ʩʝʢʪʦʨʦʚ, ʢʣʶʯʝʚʦʡ ʟʘʜʘʯʝʡ 

ʧʦʣʠʪʠʢʠ ʩʦʢʨʘʱʝʥʠʷ ʚʳʙʨʦʩʦʚ ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ ʷʚʣʷʝʪʩʷ ʧʦʜʜʝʨʞʘʥʠʝ 

çʧʨʘʚʠʣʴʥʳʭè ʫʩʣʦʚʠʡ ʤʝʞʪʦʧʣʠʚʥʦʡ ʢʦʥʢʫʨʝʥʮʠʠ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ 

ʥʘʠʣʫʯʰʠʝ ʫʩʣʦʚʠʷ ʜʣʷ ʫʢʨʝʧʣʝʥʠʷ ʧʦʟʠʮʠʡ ʥʘʠʤʝʥʝʝ ʫʛʣʝʨʦʜʦʝʤʢʠʭ 

ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ. ɺ ʵʪʦʡ ʩʚʷʟʠ ʧʨʠʥʮʠʧʠʘʣʴʥʦʡ ʟʘʜʘʯʝʡ ʥʠʟʢʦʫʛʣʝʨʦʜʥʦʡ 

ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʨʦʩʩʠʡʩʢʦʡ ʵʢʦʥʦʤʠʢʠ ʷʚʣʷʝʪʩʷ ʥʝ ʩʪʦʣʴʢʦ ʚʚʝʜʝʥʠʝ 
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ʚʳʩʦʢʦʡ ʮʝʥʳ ʥʘ ʫʛʣʝʨʦʜ, ʩʢʦʣʴʢʦ çʧʝʨʝʥʘʩʪʨʦʡʢʘè ʜʝʡʩʪʚʫʶʱʠʭ 

ʬʠʩʢʘʣʴʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʚ ʩʪʨʦʥʫ ʠʭ ʙʦʣʴʰʝʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʫʨʦʚʝʥʴ 

ʚʳʙʨʦʩʦʚ ï ʙʦʣʴʰʝʡ çʫʛʣʝʨʦʜʥʦʡ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʩʪʠè ī ʙʦʣʝʝ 

ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʛʦ ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʷ ʫʛʣʷ, ʥʝʬʪʠ ʠ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʘ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʠʭ ʫʛʣʝʨʦʜʦʝʤʢʦʩʪʴʶ.  

ʅʘʢʦʥʝʮ, ʩʣʝʜʫʝʪ ʧʦʥʠʤʘʪʴ, ʯʪʦ ʫʯʠʪʳʚʘʷ ʩʧʝʮʠʬʠʢʫ ʨʦʩʩʠʡʩʢʦʡ 

ʵʢʦʥʦʤʠʢʠ, ʮʝʥʘ ʥʘ ʫʛʣʝʨʦʜ ʠ ʬʠʩʢʘʣʴʥʦʝ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʚ ʊʕʂ ʥʝ ʤʦʞʝʪ 

ʚʦʩʧʨʠʥʠʤʘʪʴʩʷ ʢʘʢ ʦʩʥʦʚʥʘʷ ʠ ʪʝʤ ʙʦʣʝʝ ʝʜʠʥʩʪʚʝʥʥʘʷ ʛʨʫʧʧʘ ʤʝʨ 

ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʧʦʣʠʪʠʢʠ. ɺ ʫʩʣʦʚʠʷʭ ʥʝʩʦʚʝʨʰʝʥʩʪʚʘ ʠʥʬʦʨʤʘʮʠʠ ʠ 

ʥʝʜʦʩʪʘʪʦʯʥʦ ʨʘʟʚʠʪʳʭ ʨʳʥʦʯʥʳʭ ʠʥʩʪʠʪʫʪʦʚ ʮʝʥʘ ʥʘ ʫʛʣʝʨʦʜ ʜʦʣʞʥʘ ʩʪʘʪʴ 

ʯʘʩʪʴʶ ʙʦʣʝʝ ʤʘʩʰʪʘʙʥʦʡ ʩʪʨʘʪʝʛʠʠ ʥʠʟʢʦʫʛʣʝʨʦʜʥʦʛʦ ʨʘʟʚʠʪʠʷ, 

ʩʦʯʝʪʘʶʱʝʡ ʩʧʝʢʪʨ ʠʥʩʪʨʫʤʝʥʪʦʚ ʦʪ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʜʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʧʦʣʠʪʠʢʠ.  
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ɿʘʢʣʶʯʝʥʠʝ 

ɿʘʜʘʯʠ ʩʦʢʨʘʱʝʥʠʷ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʚʳʙʨʦʩʦʚ ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ ʠ 

ʧʝʨʝʭʦʜʘ ʢ ʥʠʟʢʦʫʛʣʝʨʦʜʥʦʤʫ ʨʘʟʚʠʪʠʶ ʚʩʝ ʙʦʣʴʰʝ ʦʧʨʝʜʝʣʷʶʪ 

ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʧʦʣʠʪʠʢʫ ʨʘʟʚʠʪʳʭ ʠ ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʩʪʨʘʥ ʤʠʨʘ.  

ʕʢʦʥʦʤʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʚʳʙʨʦʩʦʚ ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ 

ʧʨʝʜʧʦʣʘʛʘʶʪ ʚʚʝʜʝʥʠʝ ʮʝʥʳ ʥʘ ʫʛʣʝʨʦʜ ï ʚ ʚʠʜʝ ʫʛʣʝʨʦʜʥʦʛʦ ʥʘʣʦʛʘ ʠʣʠ 

ʩʠʩʪʝʤʳ ʪʦʨʛʦʚʣʠ ʚʳʙʨʦʩʘʤʠ. ʕʢʦʥʦʤʠʯʝʩʢʠʝ ʠʥʩʪʨʫʤʝʥʪʳ ʨʝʛʫʣʠʨʦʚʘʥʠʷ 

ʚʳʙʨʦʩʦʚ ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʜʨʫʛʠʭ ʠʥʩʪʨʫʤʝʥʪʦʚ 

ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʧʦʣʠʪʠʢʠ ʚʦʟʤʦʞʥʦʩʪʴʶ ʜʦʩʪʠʯʴ ʩʦʢʨʘʱʝʥʠʷ ʚʳʙʨʦʩʦʚ ʧʨʠ 

ʥʘʠʤʝʥʴʰʠʭ ʟʘʪʨʘʪʘʭ ʜʣʷ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ. ɺʤʝʩʪʝ ʩ ʪʝʤ, ʥʝʩʤʦʪʨʷ ʥʘ 

ʨʘʩʪʫʱʫʶ ʧʦʧʫʣʷʨʥʦʩʪʴ ʮʝʥʳ ʥʘ ʫʛʣʝʨʦʜ ʢʘʢ ʠʥʩʪʨʫʤʝʥʪʘ ʢʣʠʤʘʪʠʯʝʩʢʦʡ 

ʧʦʣʠʪʠʢʠ, ʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʩʜʝʨʞʠʚʘʝʪʩʷ ʨʷʜʦʤ ʦʛʨʘʥʠʯʝʥʠʡ. 

ʉʨʝʜʠ ʥʠʭ, ʚʦ-ʧʝʨʚʳʭ, ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴ ʪʝʤʧʦʚ ʨʦʩʪʘ ʠ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ. ɹʝʟ ʦʜʥʦʟʥʘʯʥʦʛʦ 

ʧʦʥʠʤʘʥʠʷ ʪʦʛʦ, ʥʘʩʢʦʣʴʢʦ ʟʘʪʨʘʪʥʳʤ ʙʫʜʝʪ ʩʦʢʨʘʱʝʥʠʝ ʚʳʙʨʦʩʦʚ ʜʣʷ 

ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʘʛʝʥʪʦʚ, ʥʝʣʴʟʷ ʚʳʯʠʩʣʠʪʴ ʦʧʪʠʤʘʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ ʮʝʥʳ ʥʘ 

ʫʛʣʝʨʦʜ. ɺʦ-ʚʪʦʨʳʭ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠʥʩʪʨʫʤʝʥʪʦʚ 

ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʟʘʚʠʩʠʪ ʦʪ ʢʘʯʝʩʪʚʘ ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʦʡ ʩʨʝʜʳ, ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʨʳʥʦʯʥʳʭ ʩʠʣ ʚ ʵʢʦʥʦʤʠʢʝ, ʯʪʦ ʚ ʢʦʥʝʯʥʦʤ ʩʯʝʪʝ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʫʨʦʚʥʝ 

ʠʟʜʝʨʞʝʢ ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤʳ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʚʳʙʨʦʩʦʚ. ɺ-ʪʨʝʪʴʠʭ, 

ʥʝʤʘʣʦʚʘʞʥʳʤ ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʘʨʭʠʪʝʢʪʫʨʳ ʩʠʩʪʝʤʳ ʨʝʛʫʣʠʨʦʚʘʥʠʷ 

ʦʢʘʟʳʚʘʝʪʩʷ ʫʯʝʪ ʨʠʩʢʦʚ ʦʩʣʘʙʣʝʥʠʷ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ 

ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʘʛʝʥʪʦʚ, ʧʦʧʘʜʘʶʱʠʭ ʧʦʜ ʨʝʛʫʣʠʨʦʚʘʥʠʝ, ʘ ʪʘʢʞʝ ʨʠʩʢʠ 

ʫʚʝʣʠʯʝʥʠʷ ʩʦʮʠʘʣʴʥʦʛʦ ʥʝʨʘʚʝʥʩʪʚʘ. ɺ-ʯʝʪʚʝʨʪʳʭ, ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ 

ʵʬʬʝʢʪʠʚʥʦʡ ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʧʦʣʠʪʠʢʠ ʦʩʦʙʫʶ ʨʦʣʴ ʠʛʨʘʝʪ ʛʨʘʤʦʪʥʦʝ 

ʩʦʯʝʪʘʥʠʝ ʨʘʟʣʠʯʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ, ʚʟʘʠʤʦʜʦʧʦʣʥʷʶʱʠʭ ʠ ʫʩʠʣʠʚʘʶʱʠʭ 

ʜʨʫʛ ʜʨʫʛʘ. ɹʝʟ ʫʯʝʪʘ ʫʞʝ ʜʝʡʩʪʚʫʶʱʠʭ ʤʝʨ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʚʳʙʨʦʩʳ 

ʚʚʝʜʝʥʠʝ ʥʦʚʳʭ ʤʦʞʝʪ ʙʳʪʴ ʣʠʰʴ ʦʛʨʘʥʠʯʝʥʥʦ ʵʬʬʝʢʪʠʚʥʦ ʠʣʠ ʚʦʦʙʱʝ 

ʚʨʝʜʥʦ ʜʣʷ ʵʢʦʥʦʤʠʢʠ. ʕʪʠ ʠ ʜʨʫʛʠʝ ʬʘʢʪʦʨʳ ʚ ʢʦʥʝʯʥʦʤ ʩʯʝʪʝ ʦʧʨʝʜʝʣʷʶʪ 
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ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʨʝʛʫʣʠʨʦʚʘʥʠʷ 

ʚʳʙʨʦʩʦʚ ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ.  

ɺ ʮʝʣʷʭ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʧʦʣʠʪʠʢʠ ʮʝʥʘ ʥʘ 

ʫʛʣʝʨʦʜ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʘʨʘʣʣʝʣʴʥʦ ʩ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʤʠ ʠʥʩʪʨʫʤʝʥʪʘʤʠ 

ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʚʳʙʨʦʩʦʚ ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ, ʘ ʪʘʢʞʝ ʩ ʨʷʜʦʤ 

ʚʟʘʠʤʦʜʦʧʦʣʷʝʤʳʭ ʤʝʨ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʧʦʣʠʪʠʢʠ. ɺ 

ʝʚʨʦʧʝʡʩʢʠʭ ʩʪʨʘʥʘʭ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʠʥʩʪʨʫʤʝʥʪʳ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʚʳʙʨʦʩʦʚ 

ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ ʚ ʚʠʜʝ ʫʛʣʝʨʦʜʥʦʛʦ ʥʘʣʦʛʘ ʠ ʩʠʩʪʝʤʳ ʪʦʨʛʦʚʣʠ ʚʳʙʨʦʩʘʤʠ 

ʜʦʧʦʣʥʷʶʪʩʷ ʤʝʨʘʤʠ ʩʪʠʤʫʣʠʨʦʚʘʥʠʷ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʨʘʟʚʠʪʠʷ 

ʚʦʟʦʙʥʦʚʣʷʝʤʦʡ ʵʥʝʨʛʝʪʠʢʠ. ʂʨʦʤʝ ʪʦʛʦ, ʚ ʝʚʨʦʧʝʡʩʢʠʭ ʩʪʨʘʥʘʭ ʦʩʦʙʫʶ ʨʦʣʴ 

ʚ ʩʦʢʨʘʱʝʥʠʠ ʚʳʙʨʦʩʦʚ ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ ʧʨʦʜʦʣʞʘʶʪ ʠʛʨʘʪʴ ʢʦʩʚʝʥʥʳʝ 

ʠʥʩʪʨʫʤʝʥʪʳ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʚʳʙʨʦʩʦʚ ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ ī ʪʨʘʜʠʮʠʦʥʥʳʝ 

ʥʘʣʦʛʠ, ʜʝʡʩʪʚʫʶʱʠʝ ʚ ʊʕʂ (ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʥʘʣʦʛʠ ʥʘ ʤʦʪʦʨʥʦʝ 

ʪʦʧʣʠʚʦ). 

ʂʦʩʚʝʥʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʚʳʙʨʦʩʦʚ, ʚ ʦʪʣʠʯʠʝ ʦʪ 

ʧʨʷʤʳʭ ï ʫʛʣʝʨʦʜʥʦʛʦ ʥʘʣʦʛʘ ʠ ʩʠʩʪʝʤʳ ʪʦʨʛʦʚʣʠ ʚʳʙʨʦʩʘʤʠ (ʉʊɺ) ī ʣʠʰʴ 

ʢʦʩʚʝʥʥʳʤ ʦʙʨʘʟʦʤ ʚʦʟʜʝʡʩʪʚʫʶʪ ʥʘ ʦʙʲʝʤ ʚʳʙʨʦʩʦʚ, ʪʘʢ ʢʘʢ ʥʘʣʦʛʦʚʘʷ ʙʘʟʘ 

ʪʨʘʜʠʮʠʦʥʥʳʭ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʥʘʣʦʛʦʚ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʙʲʝʤ 

ʠʩʧʦʣʴʟʦʚʘʥʥʦʡ ʵʥʝʨʛʠʠ, ʘ ʥʝ ʩʦʜʝʨʞʘʥʠʝ ʫʛʣʝʨʦʜʘ ʚ ʥʝʤ, ʢʘʢ ʚ ʩʣʫʯʘʝ 

ʫʛʣʝʨʦʜʥʦʛʦ ʥʘʣʦʛʘ ʠʣʠ ʉʊɺ. ɺʤʝʩʪʝ ʩ ʪʝʤ ʚ ʝʚʨʦʧʝʡʩʢʠʭ ʩʪʨʘʥʘʭ 

ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʥʘʣʦʛʠ ʠʩʪʦʨʠʯʝʩʢʠ ʠʛʨʘʶʪ ʦʜʥʫ ʠʟ ʦʩʥʦʚʥʳʭ ʨʦʣʝʡ ʚ 

ʠʥʩʪʨʫʤʝʥʪʘʨʠʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʧʦʣʠʪʠʢʠ ʝʱʝ ʩ ʧʝʨʚʦʡ ʧʦʣʦʚʠʥʳ ʧʨʦʰʣʦʛʦ 

ʚʝʢʘ.  

ʇʦʪʝʥʮʠʘʣʴʥʦ ʢʦʩʚʝʥʥʦʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʚʳʙʨʦʩʦʚ, ʧʨʠ ʧʨʦʯʠʭ ʨʘʚʥʳʭ, 

ʚ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ, ʯʝʤ ʧʨʷʤʦʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ, ʩʦʟʜʘʝʪ ʫʩʣʦʚʠʷ ʜʣʷ 

ʚʳʨʘʚʥʠʚʘʥʠʷ ʧʨʝʜʝʣʴʥʳʭ ʠʟʜʝʨʞʝʢ ʩʦʢʨʘʱʝʥʠʷ ʚʳʙʨʦʩʦʚ ʤʝʞʜʫ ʚʩʝʤʠ 

ʵʤʠʪʝʥʪʘʤʠ ʠ ʠʩʪʦʯʥʠʢʘʤʠ ʚʳʙʨʦʩʦʚ, ʯʪʦ ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʙʦʣʴʰʫʶ 

ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʷʤʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʢʦʩʚʝʥʥʳʤʠ. ʊʝʤ ʥʝ ʤʝʥʝʝ ʢʦʩʚʝʥʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʠʩʪʦʨʠʯʝʩʢʠ ʠʤʝʶʪ 

ʛʦʨʘʟʜʦ ʙʦʣʝʝ ʦʙʰʠʨʥʫʶ ʥʘʣʦʛʦʚʫʶ ʙʘʟʫ ʠ ʨʘʩʧʨʦʩʪʨʘʥʷʶʪʩʷ ʥʘ ʙʦʣʴʰʠʡ 
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ʦʙʲʝʤ ʚʳʙʨʦʩʦʚ ʥʝʞʝʣʠ ʧʨʷʤʳʝ, ʧʦʵʪʦʤʫ ʩʧʦʩʦʙʥʳ ʦʢʘʟʳʚʘʪʴ ʩʫʱʝʩʪʚʝʥʥʦʝ 

ʚʣʠʷʥʠʝ ʥʘ ʠʭ ʜʠʥʘʤʠʢʫ. 

ɼʣʷ ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʷʤʳʭ ʠ ʢʦʩʚʝʥʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ 

ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʚʳʙʨʦʩʦʚ ʚ ʝʚʨʦʧʝʡʩʢʠʭ ʩʪʨʘʥʘʭ ʚ ʨʘʤʢʘʭ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʧʦʩʪʨʦʝʥʘ ʩʝʨʠʷ ʧʘʥʝʣʴʥʳʭ ʨʝʛʨʝʩʩʠʡ ʧʦ ʜʘʥʥʳʤ ʜʣʷ 31 ʝʚʨʦʧʝʡʩʢʦʡ ʩʪʨʘʥʳ 

ʠ 10 ʚʨʝʤʝʥʥʳʤ ʧʝʨʠʦʜʘ (2008-2018 ʛʛ.). ʅʘ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʤ ʵʪʘʧʝ ʙʳʣ 

ʨʘʩʩʯʠʪʘʥ ʧʦʢʘʟʘʪʝʣʴ ʚʤʝʥʝʥʥʦʡ ʮʝʥʳ ʥʘ ʫʛʣʝʨʦʜ, ʧʨʝʜʩʪʘʚʣʷʶʱʝʡ ʩʦʙʦʡ 

ʩʫʤʤʫ ʧʨʷʤʦʡ ʠ ʢʦʩʚʝʥʥʦʡ ʮʝʥʳ ʥʘ ʫʛʣʝʨʦʜ, ʧʦʜʩʯʠʪʘʥʥʳʭ ʩ ʫʯʝʪʦʤ ʦʙʲʝʤʦʚ 

ʥʘʣʦʛʦʚʳʭ ʧʦʩʪʫʧʣʝʥʠʡ ʩ ʫʛʣʝʨʦʜʥʦʛʦ ʥʘʣʦʛʘ, ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʥʘʣʦʛʦʚ, 

ʩʪʦʠʤʦʩʪʠ ʨʘʟʨʝʰʝʥʠʡ ʥʘ ʝʚʨʦʧʝʡʩʢʦʤ ʫʛʣʝʨʦʜʥʦʤ ʨʳʥʢʝ, ʘ ʪʘʢʞʝ ʦʭʚʘʪʘ 

ʨʘʟʣʠʯʥʳʤʠ ʠʥʩʪʨʫʤʝʥʪʘʤʠ ʚʳʙʨʦʩʦʚ ʚ ʢʘʞʜʦʡ ʩʪʨʘʥʝ.  

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʟʚʦʣʷʶʪ ʢʦʥʩʪʘʪʠʨʦʚʘʪʴ, ʯʪʦ 

ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʥʘʣʦʛʠ (ʠʣʠ ʢʦʩʚʝʥʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʨʝʛʫʣʠʨʦʚʘʥʠʷ 

ʚʳʙʨʦʩʦʚ) ʪʘʢ ʞʝ ʢʘʢ ʠ ʧʨʷʤʳʝ ʦʢʘʟʳʚʘʣʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ 

ʜʠʥʘʤʠʢʫ ʚʳʙʨʦʩʦʚ ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ ʚ ʝʚʨʦʧʝʡʩʢʠʭ ʩʪʨʘʥʘʭ ʚ ʪʝʯʝʥʠʝ 2008-

2018 ʛʛ. ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʚ ʝʚʨʦʧʝʡʩʢʠʭ ʩʪʨʘʥʘʭ, ʠʩʧʦʣʴʟʫʶʱʠʭ 

ʫʛʣʝʨʦʜʥʳʡ ʥʘʣʦʛ, ʦʥ ʦʭʚʘʪʳʚʘʝʪ ʚ ʩʨʝʜʥʝʤ ʦʢʦʣʦ ʯʝʪʚʝʨʪʠ ʚʩʝʭ ʚʳʙʨʦʩʦʚ. 

ɽʉʊɺ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʦʭʚʘʪʳʚʘʝʪ ʤʝʥʝʝ ʧʦʣʦʚʠʥʳ ʚʳʙʨʦʩʦʚ ɽʉ. ɺ ʫʩʣʦʚʠʷʭ 

ʦʛʨʘʥʠʯʝʥʥʦʛʦ ʦʭʚʘʪʘ ʚʳʙʨʦʩʦʚ ʩʠʩʪʝʤʘʤʠ ʧʨʷʤʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ, ʝʜʚʘ ʣʠ 

ʩʪʦʠʪ ʥʝʜʦʦʮʝʥʠʚʘʪʴ ʚʢʣʘʜ ʪʨʘʜʠʮʠʦʥʥʳʭ ʥʘʣʦʛʦʚ, ʜʝʡʩʪʚʫʶʱʠʭ ʚ 

ʵʥʝʨʛʝʪʠʢʝ ʠ ʷʚʣʷʶʱʠʭʩʷ ʚʘʞʥʳʤ ʧʦʜʩʧʦʨʴʝʤ ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʧʦʣʠʪʠʢʠ. 

ʋʚʝʣʠʯʝʥʠʝ ʢʦʩʚʝʥʥʦʡ ʮʝʥʳ ʥʘ ʫʛʣʝʨʦʜ ʥʘ 1% ʚ 2008-2018 ʛʛ. ʚ ʩʨʝʜʥʝʤ ʚʝʣʦ 

ʢ ʩʥʠʞʝʥʠʶ ʚʳʙʨʦʩʦʚ ʥʘ 4,1%. 

ʈʝʟʫʣʴʪʘʪʳ ʦʮʝʥʢʠ ʪʘʢʞʝ ʜʝʤʦʥʩʪʨʠʨʫʶʪ, ʯʪʦ ʥʘʣʦʛʦʚʘʷ ʥʘʛʨʫʟʢʘ, 

ʧʦʩʯʠʪʘʥʥʘʷ ʠʟ ʨʘʩʯʝʪʘ ʥʘ ʪʦʥʥʫ ʚʳʙʨʦʩʦʚ ʜʣʷ ʨʘʟʥʳʭ ʪʠʧʦʚ ʠʩʢʦʧʘʝʤʦʛʦ 

ʪʦʧʣʠʚʘ, ʥʝ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘ ʦʙʲʝʤʘʤ ʫʛʣʝʨʦʜʘ, ʚʳʩʚʦʙʦʞʜʘʶʱʝʛʦʩʷ ʚ 

ʧʨʦʮʝʩʩʝ ʠʭ ʩʞʠʛʘʥʠʷ. ʅʝʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʩʪʴ ʦʮʝʥʦʢ ʥʘʣʦʛʦʚʦʛʦ ʙʨʝʤʝʥʠ ʠʟ 

ʨʘʩʯʝʪʘ ʥʘ ʪʦʥʥʫ ʫʛʣʝʨʦʜʘ ʠ ʫʛʣʝʨʦʜʦʝʤʢʦʩʪʠ ʨʘʟʥʳʭ ʪʠʧʦʚ ʠʩʢʦʧʘʝʤʦʛʦ 

ʪʦʧʣʠʚʘ ʫʢʘʟʳʚʘʝʪ ʥʘ ʟʥʘʯʠʪʝʣʴʥʳʡ ʧʦʪʝʥʮʠʘʣ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 
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ʩʠʩʪʝʤʳ ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʷ ʚ ʝʚʨʦʧʝʡʩʢʠʭ ʩʪʨʘʥʘʭ ʩ ʫʯʝʪʦʤ ʦʨʠʝʥʪʠʨʦʚ ʠʭ 

ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʧʦʣʠʪʠʢʠ. 

ɿʘʨʫʙʝʞʥʳʡ ʪʝʦʨʝʪʠʯʝʩʢʠʡ ʠ ʧʨʘʢʪʠʯʝʩʢʠʡ ʦʧʳʪ ʨʝʛʫʣʠʨʦʚʘʥʠʷ 

ʚʳʙʨʦʩʦʚ ʚʘʞʝʥ ʚ ʩʚʝʪʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʪʨʘʪʝʛʠʠ ʥʠʟʢʦʫʛʣʝʨʦʜʥʦʛʦ ʨʘʟʚʠʪʠʷ 

ʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʩʠʩʪʝʤʳ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʚʳʙʨʦʩʦʚ ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ ʚ 

ʈʦʩʩʠʠ. ʉʧʝʮʠʬʠʢʘ ʨʦʩʩʠʡʩʢʦʡ ʵʢʦʥʦʤʠʢʠ ʙʫʜʝʪ ʥʘʢʣʘʜʳʚʘʪʴ ʨʷʜ 

ʦʛʨʘʥʠʯʝʥʠʡ ʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʙʦʪʳ ʧʨʷʤʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʨʝʛʫʣʠʨʦʚʘʥʠʷ 

ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ ʠ ʪʨʝʙʫʝʪ ʪʱʘʪʝʣʴʥʦʡ ʧʨʦʨʘʙʦʪʢʠ ʘʨʭʠʪʝʢʪʫʨʳ 

ʨʝʛʫʣʠʨʦʚʘʥʠʷ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʚ ʮʝʣʷʭ ʩʥʠʞʝʥʠʷ ʚʦʣʘʪʠʣʴʥʦʩʪʠ ʠʟʜʝʨʞʝʢ 

ʩʦʢʨʘʱʝʥʠʷ ʚʳʙʨʦʩʦʚ ʚ ʩʠʩʪʝʤʫ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʚʢʣʶʯʘʪʴ ʵʣʝʤʝʥʪʳ ʮʝʥʦʚʦʛʦ 

(ʥʘʣʦʛʦʚʦʛʦ) ʨʝʛʫʣʠʨʦʚʘʥʠʷ. ɼʣʷ ʥʠʚʝʣʠʨʦʚʘʥʠʷ ʥʝʛʘʪʠʚʥʳʭ ʵʬʬʝʢʪʦʚ ʥʘ 

ʤʝʞʜʫʥʘʨʦʜʥʫʶ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ ʢʦʤʧʘʥʠʡ ʠ ʥʝʨʘʚʥʦʤʝʨʥʦʝ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʜʦʭʦʜʦʚ ʩʠʩʪʝʤʘ ʤʦʞʝʪ ʧʨʝʜʫʩʤʘʪʨʠʚʘʪʴ ʨʷʜ 

ʧʝʨʝʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʜʣʷ ʧʦʜʜʝʨʞʢʠ ʦʩʦʙʦ ʫʷʟʚʠʤʳʭ 

ʢʦʤʧʘʥʠʡ ʠ ʛʨʫʧʧ ʥʘʩʝʣʝʥʠʷ. ʅʘʢʦʥʝʮ, ʢʨʘʡʥʝ ʚʘʞʥʳʤ ʷʚʣʷʝʪʩʷ ʫʯʝʪ ʫʞʝ 

ʜʝʡʩʪʚʫʶʱʝʡ ʩʠʩʪʝʤʳ ʬʠʩʢʘʣʴʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʚ ʨʦʩʩʠʡʩʢʦʤ ʊʕʂ: ʥʦʚʳʝ 

ʠʥʩʪʨʫʤʝʥʪʳ ʨʝʛʫʣʠʨʦʚʘʥʳ ʜʦʣʞʥʳ ʧʦʩʪʝʧʝʥʥʦ ʠ ʘʢʢʫʨʘʪʥʦ ʚʩʪʨʘʠʚʘʪʴʩʷ ʚ 

ʫʞʝ ʜʝʡʩʪʚʫʶʱʫʶ ʩʠʩʪʝʤʫ ʥʘʣʦʛʦʚ ʠ ʩʫʙʩʠʜʠʡ.  

ɺʤʝʩʪʝ ʩ ʪʝʤ, ʫʞʝ ʩʝʡʯʘʩ ʫʨʦʚʝʥʴ ʬʠʩʢʘʣʴʥʦʡ ʥʘʛʨʫʟʢʠ ʥʘ ʪʦʥʥʫ 

ʚʳʙʨʦʩʦʚ ʚ ʈʦʩʩʠʠ ʩʦʧʦʩʪʘʚʠʤ ʩ ʝʚʨʦʧʝʡʩʢʠʤ. ʋʯʠʪʳʚʘʷ ʟʥʘʯʠʪʝʣʴʥʫʶ ʨʦʣʴ 

ʥʘʣʦʛʦʚ, ʜʝʡʩʪʚʫʶʱʠʭ ʚ ʨʦʩʩʠʡʩʢʦʤ ʊʕʂ, ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠ ʤʦʜʠʬʠʢʘʮʠʷ 

ʤʦʞʝʪ ʩʪʘʪʴ ʚʘʞʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʧʦʣʠʪʠʢʠ ʚ ʩʪʨʘʥʝ. 

ʋʯʠʪʳʚʘʷ ʩʧʝʮʠʬʠʢʫ ʨʦʩʩʠʡʩʢʦʡ ʵʢʦʥʦʤʠʢʠ, ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʮʝʣʷʭ 

ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʚʳʙʨʦʩʦʚ ʤʦʞʝʪ ʦʩʣʦʞʥʷʪʴʩʷ ʪʝʤ, ʯʪʦ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʥʘʣʦʛʦʚ 

ʚ ʵʥʝʨʛʝʪʠʢʝ ʥʘʮʝʣʝʥʘ ʥʘ ʧʨʦʮʝʩʩʳ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʘ ʥʝ ʧʦʪʨʝʙʣʝʥʠʷ, ʯʪʦ 

ʧʦʪʝʥʮʠʘʣʴʥʦ ʩʥʠʞʘʝʪ ʩʪʠʤʫʣʳ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʘʛʝʥʪʦʚ ʢ ʩʦʢʨʘʱʝʥʠʶ 

ʚʳʙʨʦʩʦʚ. ɺ ʵʪʦʡ ʩʚʷʟʠ ʦʜʥʠʤ ʠʟ ʚʘʞʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʨʘʟʚʠʪʠʷ ʩʠʩʪʝʤʳ 

ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʷ ʚ ʨʦʩʩʠʡʩʢʦʤ ʊʕʂ ʤʦʞʝʪ ʩʪʘʪʴ ʧʦʩʪʝʧʝʥʥʳʡ ʧʝʨʝʭʦʜ ʦʪ 

ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʢ ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʶ 
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ʧʦʪʨʝʙʣʝʥʠʷ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʧʨʦʜʫʢʪʦʚ ʧʨʦʤʝʞʫʪʦʯʥʳʤʠ ʠʣʠ ʢʦʥʝʯʥʳʤʠ 

ʧʦʪʨʝʙʠʪʝʣʷʤʠ. 

ʂʨʦʤʝ ʪʦʛʦ, ʚ ʫʩʣʦʚʠʷʭ ʢʦʛʜʘ ʚʚʝʜʝʥʠʝ ʚʳʩʦʢʦʡ ʮʝʥʳ ʥʘ ʫʛʣʝʨʦʜ ʠ 

ʫʚʝʣʠʯʝʥʠʝ ʥʘʣʦʛʦʚʦʛʦ ʙʨʝʤʝʥʠ ʙʫʜʝʪ ʥʝʠʟʙʝʞʥʦ ʚʩʪʫʧʘʪʴ ʚ ʢʦʥʬʣʠʢʪ ʩ 

ʠʥʳʤʠ ʟʘʜʘʯʘʤʠ ʨʘʟʚʠʪʠʷ ʩʪʨʘʥʳ ʠ ʝʝ ʦʪʜʝʣʴʥʳʭ ʩʝʢʪʦʨʦʚ, ʢʣʶʯʝʚʦʡ ʟʘʜʘʯʝʡ 

ʧʦʣʠʪʠʢʠ ʩʦʢʨʘʱʝʥʠʷ ʚʳʙʨʦʩʦʚ ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ ʷʚʣʷʝʪʩʷ ʧʦʜʜʝʨʞʘʥʠʝ 

çʧʨʘʚʠʣʴʥʳʭè ʫʩʣʦʚʠʡ ʤʝʞʪʦʧʣʠʚʥʦʡ ʢʦʥʢʫʨʝʥʮʠʠ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ 

ʥʘʠʣʫʯʰʠʝ ʫʩʣʦʚʠʷ ʜʣʷ ʫʢʨʝʧʣʝʥʠʷ ʧʦʟʠʮʠʡ ʥʘʠʤʝʥʝʝ ʫʛʣʝʨʦʜʦʝʤʢʠʭ 

ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ. ɺ ʵʪʦʡ ʩʚʷʟʠ ʧʨʠʥʮʠʧʠʘʣʴʥʦʡ ʟʘʜʘʯʝʡ ʥʠʟʢʦʫʛʣʝʨʦʜʥʦʡ 

ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʨʦʩʩʠʡʩʢʦʡ ʵʢʦʥʦʤʠʢʠ ʷʚʣʷʝʪʩʷ ʥʝ ʩʪʦʣʴʢʦ ʚʚʝʜʝʥʠʝ 

ʚʳʩʦʢʦʡ ʮʝʥʳ ʥʘ ʫʛʣʝʨʦʜ, ʩʢʦʣʴʢʦ çʧʝʨʝʥʘʩʪʨʦʡʢʘè ʜʝʡʩʪʚʫʶʱʠʭ 

ʬʠʩʢʘʣʴʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʚ ʩʪʨʦʥʫ ʠʭ ʙʦʣʴʰʝʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʫʨʦʚʝʥʴ 

ʚʳʙʨʦʩʦʚ ï ʙʦʣʴʰʝʡ çʫʛʣʝʨʦʜʥʦʡ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʩʪʠè ī ʙʦʣʝʝ 

ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʛʦ ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʷ ʫʛʣʷ, ʥʝʬʪʠ ʠ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʘ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʠʭ ʫʛʣʝʨʦʜʦʝʤʢʦʩʪʴʶ. 

ʅʘʢʦʥʝʮ, ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʚʳʙʨʦʩʦʚ ʥʝ ʤʦʞʝʪ 

ʚʦʩʧʨʠʥʠʤʘʪʴʩʷ ʢʘʢ ʦʩʥʦʚʥʘʷ ʠ ʪʝʤ ʙʦʣʝʝ ʝʜʠʥʩʪʚʝʥʥʘʷ ʛʨʫʧʧʘ ʤʝʨ 

ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʧʦʣʠʪʠʢʠ. ɺ ʫʩʣʦʚʠʷʭ ʥʝʩʦʚʝʨʰʝʥʩʪʚʘ ʠʥʬʦʨʤʘʮʠʠ ʠ 

ʥʝʜʦʩʪʘʪʦʯʥʦ ʨʘʟʚʠʪʳʭ ʨʳʥʦʯʥʳʭ ʠʥʩʪʠʪʫʪʦʚ ʮʝʥʘ ʥʘ ʫʛʣʝʨʦʜ ʜʦʣʞʥʘ ʩʪʘʪʴ 

ʯʘʩʪʴʶ ʙʦʣʝʝ ʤʘʩʰʪʘʙʥʦʡ ʩʪʨʘʪʝʛʠʠ ʥʠʟʢʦʫʛʣʝʨʦʜʥʦʛʦ ʨʘʟʚʠʪʠʷ, 

ʩʦʯʝʪʘʶʱʝʡ ʢʘʢ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʚʳʙʨʦʩʦʚ, 

ʪʘʢ ʠ ʤʝʨʳ ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʧʦʣʠʪʠʢʠ. 
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ʇʨʠʣʦʞʝʥʠʷ 

ʇʨʠʣʦʞʝʥʠʝ 1 ï ʂʦʨʨʝʢʪʠʨʦʚʢʘ ʨʘʚʥʦʚʝʩʠʷ ʥʘ ʨʳʥʢʝ ʚ ʩʪʦʨʦʥʫ ʇʘʨʝʪʦ-

ʦʧʪʠʤʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʦʩʨʝʜʩʪʚʦʤ ʥʘʣʦʛʘ ʇʠʛʫ 

  

ʈʠʩʫʥʦʢ ʜʝʤʦʥʩʪʨʠʨʫʝʪ, ʯʪʦ ʨʘʚʥʦʚʝʩʠʝ (q`;p`) ʩʦʧʨʷʞʝʥʦ ʩ ʯʠʩʪʳʤʠ 

ʧʦʪʝʨʷʤʠ ʦʙʱʝʩʪʚʘ (DWL), ʚʦʟʥʠʢʘʶʱʠʤʠ ʚʩʣʝʜʩʪʚʠʝ ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ 

ʵʬʬʝʢʪʘ ʦʪ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʥʝ ʫʯʪʝʥʥʦʛʦ ʨʳʥʢʦʤ. ʏʠʩʪʳʝ 

ʧʦʪʝʨʠ ʦʙʱʝʩʪʚʘ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʦʪʨʠʮʘʪʝʣʴʥʫʶ ʨʘʟʥʠʮʫ ʠʟʤʝʥʝʥʠʡ 

ʠʟʜʝʨʞʝʢ ʦʙʱʝʩʪʚʘ ʠ ʚʳʠʛʨʳʰʝʡ ʢʦʤʧʘʥʠʡ ʚ ʨʘʚʥʦʚʝʩʠʠ ʧʨʠ q=q` ʠ 

ʨʘʚʥʦʚʝʩʠʠ q=q*. ɼʣʷ ʠʥʪʝʨʥʘʣʠʟʘʮʠʠ ʵʢʩʪʝʨʥʘʣʠʠ ʚʚʦʜʠʪʩʷ ʥʘʣʦʛ ʧʦ ʩʪʘʚʢʝ 

t=MEC, ʩʜʚʠʛʘʶʱʠʡ ʬʫʥʢʮʠʶ MPC ʜʦ ʫʨʦʚʥʷ MSC. ʈʘʚʥʦʚʝʩʠʝ, 

ʚʦʟʥʠʢʘʶʱʝʝ ʧʦʩʣʝ ʬʠʩʢʘʣʴʥʦʡ ʠʥʪʝʨʚʝʥʮʠʠ (q*;p*), ʨʝʘʣʠʟʫʝʪʩʷ ʙʝʟ ʯʠʩʪʳʭ 

ʦʙʱʝʩʪʚʝʥʥʳʭ ʧʦʪʝʨʴ, ʯʪʦ ʩʣʫʞʠʪ ʫʩʣʦʚʠʝʤ ʤʘʢʩʠʤʠʟʘʮʠʠ ʙʣʘʛʦʩʦʩʪʦʷʥʠʷ 

ʦʙʱʝʩʪʚʘ.   
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ʇʨʠʣʦʞʝʥʠʝ 2 ï ʆʮʝʥʢʘ ʧʨʝʜʝʣʴʥʳʭ ʠʟʜʝʨʞʝʢ ʩʦʢʨʘʱʝʥʠʷ ʚʳʙʨʦʩʦʚ ʚ 

ʈʦʩʩʠʠ ʢ 2030 ʛ. 

 

   

ʀʩʪʦʯʥʠʢ: [McKinsey & Co, 2009c] 
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ʇʨʠʣʦʞʝʥʠʝ 3 ï ɼʝʡʩʪʚʫʶʱʠʝ ʠ ʜʝʡʩʪʚʦʚʘʚʰʠʝ ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʥʘʣʦʛʠ 

(ʢʦʩʚʝʥʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʚʳʙʨʦʩʦʚ) ʚ ʝʚʨʦʧʝʡʩʢʠʭ ʩʪʨʘʥʘʭ ʚ 

2008 ʠ 2018 ʛʛ. 

ʉʪʨʘʥʘ 
ʅʘʟʚʘʥʠʝ ʥʘʣʦʛʘ ʥʘ ʦʜʥʦʤ 
ʠʟ ʦʬʠʮʠʘʣʴʥʳʭ ʷʟʳʢʦʚ 

ʩʪʨʘʥʳ 

ʅʘʟʚʘʥʠʝ ʥʘʣʦʛʘ ʚ 
ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʥʘʮʠʦʥʘʣʴʥʦʡ 

ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʥʘ ʘʥʛʣʠʡʩʢʦʤ 

ʅʘʣʦʛʦʚʳʝ ʧʦʩʪʫʧʣʝʥʠʷ ʚ 
ʤʣʥ ʝʜʠʥʠʮ ʥʘʮ. ʚʘʣʶʪʳ 

2008 2018 

ɹʝʣʴʛʠʷ 

Accijnzen op minerale olie Excise duties on mineral oil 60 60 

Accijnzen op minerale olie Excise duties on mineral oil 3616 5355 

Bijdrage voor controle op de 
huisbrandstookolie 

Contribution for the surveillance 
on domestic fuel oil 

51 31 

Bijdrage op de 

aardolieproducten aangewend 

voor verwarming 
(Verwamingsfonds) 

Contribution on oil product for 

heating 
8 4 

Bijdrage op de energie Contribution on energy 331 337 

ɹʦʣʛʘʨʠʷ 

ɻʦʨʠʚʘ Fuel 15 3 

ɻʦʨʠʚʘ Fuel 2029 2181 

ɽʣʝʢʪʨʠʯʝʩʢʘ ʝʥʝʨʛʠʷ Electric power 19 35 

ɺʲʛʣʠʱʘ ʠ ʢʦʢʩ Coal and coke 11 -2 

ʊʘʢʩʠ ʟʘ ʠʟʜʘʚʘʥʝ ʥʘ 

ʨʘʟʨʝʰʠʪʝʣʥʠ ʟʘ ʝʤʠʩʠʠ ʥʘ 
ʧʘʨʥʠʢʦʚʠ ʛʘʟʦʚʝ 

Greenhouse gas emissions 

license fees 
0 0 

ʏʝʭʠʷ 

SpotŚebn² daŔ z miner§ln²ch 

olejŢ 

Excise duty on hydrocarbon 

fuels and lubricants 
22143 52615 

DaŔ z elektŚiny Energy tax on electricity 55 146 

DaŔ ze zemn²ho plynu Energy tax on natural gas 50 126 

DaŔ z pevnĨch paliv Energy tax on solid fuels 46 121 

SpotŚebn² daŔ z miner§ln²ch 
olejŢ 

Excise duty on hydrocarbon 
fuels and lubricants 

59030 37375 

DaŔ z elektŚiny Energy tax on electricity 1071 1416 

DaŔ ze zemn²ho plynu Energy tax on natural gas 1086 1220 

DaŔ z pevnĨch paliv Energy tax on solid fuels 427 280 

ɼʘʥʠʷ 

Benzinafgift Duty on petrol 8898 7521 

Afgift af elektricitet Duty on electricity 8729 12119 

Afgift af visse olieprodukter Duty on certain oil products 8934 10012 

Afgift af stenkul mv. Duty on coal, etc. 1481 1852 

Afgift af kuldioxid CO2) Duty on carbon dioxide (CO2) 5056 3627 

Afgift af naturgas Duty on natural gas 3610 3325 

PSO-afgift 
Duty on PSO (Public Service 

Obligations) 
1814 3996 

ɻʝʨʤʘʥʠʷ 

Stromsteuer Electricity tax 6262 6848 

Mineralºlsteuer / 
Energiesteuer ab 2006 

Energy tax 39416 40834 

Beitrag zum 

Erdºlbevorratungsverband 
  380 292 

ʕʩʪʦʥʠʷ 

K¿tuseaktsiis Fuel excise 295 543 

Elektriaktsiis Electricity excise 23 37 

Vedelk¿tusevaru makse Liquid fuel stockpiling fee 3 4 

ʀʨʣʘʥʜʠʷ 

Duty on imported 
hydrocarbon oil products 

Duty on imported hydrocarbon 
oil products 

1426 1693 

Duty on domestic 
hydrocarbon oil products 

Duty on domestic hydrocarbon 
oil products 

743 461 

Electricity Tax Electricity Tax 0 3 

National Oil Reserves 

Agency levy 

National Oil Reserves Agency 

levy 
81 134 

Carbon Tax Carbon Tax 0 430 

Public Service Obligation 

Levy 
Public Service Obligation Levy 0 406 

ɻʨʝʮʠʷ   

Excise duties on oil products 

(benzin, petroleum etc) and 
natural gas 

346 251 
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Excise duties on oil products 

(benzin, petroleum etc) and 
natural gas 

2679 3801 

  New tax on electricity 0 157 

  Taxes on pollution 0 237 

  
Other taxes related to pollution 

received by LAGIE 
17 904 

ʀʩʧʘʥʠʷ 

Impuesto sobre 

Hidrocarburos 
Tax on Hydrocarbons 11210 13408 

Impuesto sobre la 
Electricidad 

Tax on Electricity bills 1282 1438 

Impuesto sobre Combustibles 

Derivados del Petr·leo 
Tax on Petroleum derived fuels  263 331 

Impuesto sobre Ventas 
Minoristas de Determinados 

Hidrocarburos 

Tax on Retail sales of certain 

hydrocarbons 
1330 0 

Impuesto sobre el Carb·n Tax on Carbon 0 271 

Impuesto sobre el valor de la 

producci·n de energ²a 
el®ctrica  

Tax on production value of 

electricity 
0 1585 

Exacci·n sobre la gasolina Levy on petrol 6 25 

Canon por utilizaci·n de las 

aguas continentales para la 

producci·n energ²a el®ctrica 

Fee for the use of continental 

waters for the production of the 

electrical power 

0 110 

Recurso CORES Resource CORES 0 153 

ʌʨʘʥʮʠʷ 

Taxe int®rieure sur la 
consommation de gaz naturel 

Other domestic duties 179 1803 

Autres taxes sur l'®nergie Other taxes on energy 487 566 

Taxe int®rieure de 

consommation des produits 
®nerg®tiques 

Domestic duty on energy 

products 
23835 31824 

Taxes pour le fonds du 

service public de production 

d'®lectricit® 

Contribution to the public 
service of electricity (CSPE) 

1638 7710 

Taxe sur les mises ¨ 
disposition de produits 

p®troliers pour le stockage 

strat®gique 

Tax on the sales of oil products 

for strategic storage 
0 386 

Autres taxes sur l'®nergie Other taxes on energy 1 0 

Imp¹t sur ®nergie ®lectrique Tax on electric energy 1611 2126 

Contribution des distributeurs 

d'®nergie ®lectrique basse 
tension 

Contribution of low voltage 

electric energy suppliers 
344 377 

Impositions forfaitaires sur 

les entreprises de r®seaux 

Flat-rate tax on network 

corporations 
0 1346 

ʍʦʨʚʘʪʠʷ 

Troġarine na energente Excise taxes on mineral oils 3077 8547 

Naknada u cijeni goriva Fuel price fee 2926 L 

Troġarina na elektriļnu 
energiju- od 01.07.2013. 

godine 

Excise taxes on electricity - 

from 01.07.2013. 
0 41 

Troġarina na prirodni plin - od 
01.07.2013. godine 

Excise taxes on natural gas - 
from 01.07.2013. 

0 32 

Troġarina na kruta goriva - od 
01.07.2013. godine 

Excise taxes on solid fuels - 
from 01.07.2013. 

0 1 

Naknada za poticanje 
proizvodnje elektriļne 

energije iz OIEIK 

Fee for Incentivizing Electricity 

Production from Renewable 

Energy Sources and 
Cogeneration  

143 1692 

Naknada za emisiju u okoliġ 

CO2 

Levy for CO2 emissions into the 

environment 
32 4 

ʀʪʘʣʠʷ 

Sovrimposta di confine sugli 

oli minerali 

In-bond surcharge on mineral 

oils 
30 14 

Sovrimposta di confine gas 

incondensabili 

In-bond surcharge on refinery 

gas 
27 0 

Imposta sugli oli minerali e 
derivati 

Excise duty on mineral oils 23448 25964 

Imposta sui gas 
incondensabili 

Excise duty on refinery gas 469 622 

Imposta sul gas metano Excise duty on methane 2748 3961 
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Imposta sull'energia elettrica 
e oneri di sistema sulle 

energia rinnovabili 

Excise duty on electricity and 

fees to cover general system 

costs for renewable energies 
(A3 component) 

3882 14201 

Imposta addizionale 

sull'energia elettrica di 

comuni e province 

Local surcharge on electricity 
duty  

1627 0 

Entrate dell'Organismo 

centrale di stoccaggio 

Revenues of the Italian Central 

Stockholding Entity 
0 26 

Contributo sui ricavi degli 

operatori del settore 
energetico a favore 

dell'Autorit¨ Garante Energia 

Elettrica e Gas 

Levy on revenues of operators 
in the energy sector for the 

electricity and gas Authority 

39 61 

ʂʠʧʨ 

Tax on Energy Conservation 
(Funds) 

Custom Label - 01 10 10 

Excise - Hydrocarbon Oils Custom Label - 07 259 407 

Stock Holding Company Fees Custom Label - 04 36 20 

ʃʘʪʚʠʷ 

Akcǭzes nodoklis naftas 

produktiem 
Excise tax on oil products 382 536 

Akcǭzes nodoklis dabasgǕzei Excise tax on natural gas   23 

Elektroenerǥijas nodoklis Energy tax 1 5 

ObligǕtǕ iepirkuma 
komponente (OIK) 

Mandatory procurement public 
service obligation fee 

57 249 

Valsts nodeva par naftas 

produktu droġǭbas rezervju 
uzturǛġanu 

State duty for keeping oil 

products` security reserves 
 - 16 

ʃʠʪʚʘ 

Nafta ir kiti naftos gaminiai Oil and other oil products 5 0 

Nafta ir kiti naftos gaminiai Oil and other oil products 483 807 

Elektros energija Electricity 0 2 

ʃʶʢʩʝʤʙʫʨʛ 

Droits d'accises autonomes 
sur certaines huiles min®rales 

Autonomous excise duties on 
mineral oils 

135 197 

Droits d'accise sur les huiles 
min®rales 

Excise duties on mineral oils 564 532 

Taxe compl®mentaire 
pr®lev®e sur les carburants 

Supplementary tax on fuels 144 128 

Redevance de contr¹le sur le 

fuel domestique 
Tax on control of domestic fuel 3 2 

Droits d'accises sur les gaz 

liqu®fi®s 

Excise duty on liquefied 

petroleum 
0 0 

Droits d'accises sur les 

benzols 
Excise duty on benzol 1 1 

Droits d'accise "Kyoto" Excise duty on Kyoto 64 62 

Taxe suppl®mentaire sur 
l'®lectricit® 

Supplementary tax on electricity 2 2 

Taxe sur la distribution 
d'®lectricit® 

Tax on distribution of electricity 1 1 

Taxe sur la production 

d'®lectricit® 
Tax on production of electricity 1 4 

Taxe de consommation sur le 

gaz naturel 
Tax on natural gas consumption 4 5 

ɺʝʥʛʨʠʷ 

  Special split fuels 489434 673722 

Energiaad· Energy tax 15610 0 

Sz®nhidrog®n k®szletez®si d²j Hydrocarbons stockholding fee 22047 32846 

  

Excise Levies - Petroleum Excise Levies - Petroleum 85 148 

Excise Levies - Electricity Excise Levies - Electricity 2 3 

Bunkering Tax Bunkering Tax 0 2 

ʅʠʜʝʨʣʘʥʜʳ 

Accijns op benzine Excise duties on gasoline 378 428 

Accijns op overige minerale 

oli±n 

Excise duties on other mineral 

oils 
829 1480 

Energie- en 

brandstofbelasting 
Taxes on energy 776 3808 

Voorraadheffing 

aardolieproducten 

Levies on petroleum product 

stocks 
19 48 

Accijns op benzine Excise duties on gasoline 3671 4044 

Accijns op overige minerale 

oli±n 

Excise duties on other mineral 

oils 
2347 2439 
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Voorraadheffing 

aardolieproducten 

Levies on petroleum product 

stocks 
64 63 

Energie- en 

brandstofbelasting 
Taxes on energy 3303 1915 

ɸʚʩʪʨʠʷ 
Energieabgabe Tax on energy 709 943 

Mineralºlsteuer Tax on mineral oils 3894 4363 

ʇʦʣʴʰʘ 

Podatek akcyzowy od paliw 

silnikowych 

Excise duty on petrol and other 

motor fuels 
1073 964 

Podatek akcyzowy od energii 

elektrycznej 
Excise duty on electricity 16 0 

Podatek akcyzowy od olej·w 

opağowych 
Excise duty on fuel oils  17 -21 

Podatek akcyzowy od gazu 
Excise duty on liquid petroleum 

gas (LPG) 
137 21 

Podatek akcyzowy od olej·w 
smarowych 

Excise duty on lubricants 0 88 

Opğata paliwowa fuel fee 92 248 

Podatek akcyzowy od paliw 

silnikowych 

Excise duty on petrol and other 

motor fuels 
20808 32346 

Podatek akcyzowy od energii 

elektrycznej 
Excise duty on electricity 2628 2378 

Podatek akcyzowy od olej·w 

opağowych 
Excise duty on fuel oils  357 198 

Podatek akcyzowy od gazu 
Excise duty on liquid petroleum 

gas (LPG) 
1022 1053 

Podatek akcyzowy od olej·w 
smarowych 

Excise duty on lubricants 0 103 

Podatek akcyzowy od 
wyrob·w wňglowych 

Excise duty on coal products 0 73 

Podatek akcyzowy od 

wyrob·w gazowych z 

wyğŃczeniem gazu do napňdu 
silnik·w spalinowych 

Excise duty on gas products 
excluding gas for combustion 

engines 

0 148 

Opğata paliwowa fuel fee 1744 8035 

ʇʦʨʪʫʛʘʣʠʷ 

Imposto sobre os produtos 

petrol²feros e energ®ticos 
Tax on oil and energy products 3227 3546 

Taxa de explora«o sobre as 

instala»es el®tricas 
Fee on electric installations 10 12 

Presta«o para a constitui«o 

e manuten«o obrigat·ria de 

reservas de produtos 

petrol²feros 

Fee for the obligatory 

establishment and maintenance 

of reserves of petroleum 

products 

34 24 

ʈʫʤʳʥʠʷ 

Accize incasate in vama din 

importul produselor 

energetice 

Customs Excise collected from 
imports of energy products 

7 883 

Taxa de dezvoltare cuprinsa 
in tariful energiei electrice si 

termice-Restante anii 

anteriori  

Development tax included in 

price of electricity and heat-
Overdue previous years. 

2 0 

Accize incasate din vanzarea 
produselor energetice 

Excises from energetical 
products sales 

7182 15049 

Accize incasate din vanzarea 

energiei electrice  

Excises from sale of electric 

energy 
61 138 

ʉʣʦʚʝʥʠʷ 

Mineralna olja in plin Mineral oil and gas 824 1066 

Elektriļna energija in premog Electric power and coal 7 32 

Takse za obremenjevanje 

zraka 
Taxes on air pollution 23 126 

Taksa za obremenjevanje 

zraka s plinskimi in trdimi 

gorivi 

Tax on air pollution - caused by 

gas and hard fuels 
9 15 

Okoljska dajatev zaradi 

uporabe fluoriranih 
toplogrednih plinov 

Environmental tax due to he use 

of fluorinated greenhouse gases 
0 0 

  

Z miner§lnych olejov On mineral oils 1185 1267 

Z energi² - elektrina On energy - eletricity 5 612 

Z energi² - uhlie On energy - coal 0 0 

Z energi² - zemnĨ plyn On energy - natural gas 6 24 

Z ¼hrad za uskladŔovanie 
plynov a kvapal²n 

Tax on gas and liquid storage 1 1 
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ʌʠʥʣʷʥʜʠʷ 

Energiaverot Excise duty on liquid fuels 3162 4395 

Varmuusvarastointimaksu 
Stock-building levies on liquid 

fuels 
49 45 

ʐʚʝʮʠʷ 

D214A15, Svavelskatt Tax on sulphur 20 13 

D214A1, ¥vrig skatt p¬ 

brªnslen 

Other taxes on fuel (excluding 
CT) 'corrected for carbon tax 

extracted from other source 

19655 26086 

D214A2, Skatt p¬ elektrisk 
kraft 

Taxes on electrical power 22878 28302 

  
Carbon tax   (source: 
https://clck.ru/PFZBb) 

25745 22167 

ɺʝʣʠʢʦʙʨʠʪʘʥʠʷ 

Tax on Hydrocarbon oils Tax on Hydrocarbon oils 24790 27919 

Climate Change Levy Climate Change Levy 717 1911 

Contracts for Difference Contracts for Difference 0 911 

Carbon Reduction 
Commitments  

Carbon Reduction 
Commitments  

0 384 

ʀʩʣʘʥʜʠʷ 

Vºrugjald af bens²ni og 
ol²uvºrum 

Excise duties, petrol and oil 1904 4675 

S®rstakt vºrugjald af bens²ni Specific excise on petrol 6833 7539 

Ol²ugjald Specific excise on oil 5921 11787 

Vºrugjºld af rafmagni, 

eftirlitsgjºld 
Excise duties, electricity 46 509 

Vºrugjºld, ·t.a.s. Excise duties, n.e.c. 0 5317 

ʅʦʨʚʝʛʠʷ 

Avgift p¬ bensin Petrol tax 7872 5528 

Avgift p¬ autodiesel Diesel tax 7313 10432 

Avgift p¬ elektrisk kraft Tax on electricity 6399 11304 

Avgift p¬ elektrisk kraft til 

Energifondet 

Tax on electricity paid to the 

Norwegian Energy Fund 
723 696 

Avgift p¬ utslipp av CO2 

(utenom i 

petroleumsvirksomhet) 

Tax on Co2 emissions, 
petroleum sector excepted 

4453 8744 

Miljßavgift p¬ klimagasser, 

HFK og PFK 

Tax on greenhouse gases HFC 

and PFC 
249 430 

Grunnavgift p¬ mineralolje Tax on mineral oils 1259 1852 

Veibruksavgift p¬ naturgass 
og LPG 

Roadtax on natural gas and LPG 0 6 

Naturressursskatt Natural resource tax 1557 1642 

Avgift p¬ utslipp av CO2, 

petroleumsvirksomhet 

Tax on CO2 emissions in the 

petroleum sector 
3392 5296 

ʐʚʝʡʮʘʨʠʷ 

Mineralºlsteuern Tax on mineral oils 5301 4648 

Zuschlag Kostendeckende 

Einspeiseverg¿tung 
Electricity tax 0 1288 

Lenkungsabgaben 
Umweltschutz (VOC, CO2, 

Brenn- und Treibstoffe) 

Incentive fees (VOC, CO2, 

combustibles, fuels) 
358 1243 

ʀʩʪʦʯʥʠʢ: [Eurostat(a)]. 

  




