
ʅɸʎɯʆʅɸʃʔʅɸ ɸʂɸɼɽʄɯʗ ʅɸʋʂ ʋʂʈɸɰʅʀ

ɼɽʈɾɸɺʅɸ ʋʉʊɸʅʆɺɸ 

ñɯʅʉʊʀʊʋʊ ɽʂʆʅʆʄɯʂʀ ʇʈʀʈʆɼʆʂʆʈʀʉʊʋɺɸʅʅʗ

ʊɸ ʉʊɸʃʆɻʆ ʈʆɿɺʀʊʂʋ ʅɸʅ ʋʂʈɸɰʅʀò

ʌʽʥʘʥʩʦʚʦ-ʝʢʦʥʦʤʽʯʥʽ ʤʝʭʘʥʽʟʤʠ 

ʚʨʝʛʫʣʶʚʘʥʥʷ ʟʝʤʣʝʢʦʨʠʩʪʫʚʘʥʥʷ

ɿʘʚʽʜʫʚʘʯ ʚʽʜʜʽʣʫ ʧʨʦʙʣʝʤ ʝʢʦʥʦʤʽʢʠ ʟʝʤʝʣʴʥʠʭ ʽ ʣʽʩʦʚʠʭ ʨʝʩʫʨʩʽʚ, ʜʦʢʪʦʨ 

ʝʢʦʥʦʤʽʯʥʠʭ ʥʘʫʢ, ʩʪʘʨʰʠʡ ʥʘʫʢʦʚʠʡ ʩʧʽʚʨʦʙʽʪʥʠʢ

ʉʫʥʜʫʢ ɸʥʘʪʦʣʽʡ ʄʠʢʦʣʘʡʦʚʠʯ
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ɸʢʪʫʘʣʴʥʽʩʪʴ ʪʘ ʟʥʘʯʠʤʽʩʪʴ
1

ʗʢʧʦʢʘʟʫʻʜʦʩʚʽʜʢʨʘʾʥG7, ʩʬʝʨʘʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ

(natural resources using) ʧʦʩʪʫʧʦʚʦʽʥʪʝʛʨʫʻʪʴʩʷʜʦʧʣʦʱʠʥʠ

ʨʠʥʢʦʚʠʭʧʨʦʮʝʩʽʚ,ʽʤʧʣʝʤʝʥʪʫʶʯʠʭʘʨʘʢʪʝʨʠʩʪʠʢʠʦʩʪʘʥʥʴʦʾ.

ɺʞʝʟʚʠʯʥʠʤʩʪʘʣʦʟʘʣʫʯʝʥʥʷʚʘʨʪʽʩʥʠʭʭʘʨʘʢʪʝʨʠʩʪʠʢ

ʧʨʠʨʦʜʥʠʭʨʝʩʫʨʩʽʚʜʦʟʦʥʠʨʠʥʢʦʚʦʾʘʢʪʠʚʥʦʩʪʽ,ʜʽʷʣʴʥʽʩʪʴ

ʧʨʠʚʘʪʥʠʭʦʧʝʨʘʪʦʨʽʚʫʩʬʝʨʽʧʨʠʨʦʜʥʠʭʨʝʩʫʨʩʽʚ,ʚʢʣʶʯʝʥʥʷ

ʾʭʦʢʨʝʤʠʭʩʝʛʤʝʥʪʽʚʜʦʣʘʥʮʶʞʢʽʚʊʅʂ̔ ʙʘʥʢʽʚʩʴʢʦʾʩʬʝʨʠ,

ʢʦʪʠʨʫʚʘʥʥʷʘʢʮʽʡʚʦʜʥʠʭʘʙʦʣʽʩʦʚʠʭʢʦʤʧʘʥʽʡʪʦʱʦ.

ʋ ʟʚô̫ ʟʢʫʟʮʠʤʚʽʜʙʫʚʘʻʪʴʩʷʥʘʙʣʠʞʝʥʥʷʭʘʨʘʢʪʝʨʠʩʪʠʢʧʨʠʨʦʜʦʨʝʩʫʨʩʥʦʾʩʬʝʨʠ̔

ʨʠʥʢʦʚʦʛʦʩʝʨʝʜʦʚʠʱʘ,ʘʙʦñʢʦʣʘʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷò(natural resourcesusing cycle,

NRUC) ñ̔ʢʦʣʘʨʠʥʢʦʚʠʭʧʨʦʮʝʩʽʚò(market processescycle, MPC).ʏʝʨʝʟʧʦʜʽʙʥʽʢʦʥʪʘʢʪʠ

ʧʨʦʮʝʩʠʚʠʢʦʨʠʩʪʘʥʥʷʧʨʠʨʦʜʥʠʭʨʝʩʫʨʩʽʚʧʦʩʪʫʧʦʚʦʝʢʦʥʦʤʽʟʫʶʪʴʩʷ,ʘ ʨʠʥʢʦʚʝ

ʩʝʨʝʜʦʚʠʱʝʘʜʘʧʪʫʻʪʴʩʷʜʦʧʦʷʚʠʥʦʚʠʭʛʨʘʚʮʽʚ. ʋ ʮʴʦʤʫʩʝʥʩʽʧʝʨʩʧʝʢʪʠʚʥʠʤʻ

ʚʠʢʦʨʠʩʪʘʥʥʷʬʽʥʘʥʩʦʚʦ-ʝʢʦʥʦʤʽʯʥʠʭʚʘʞʝʣʽʚʨʝʛʫʣʶʚʘʥʥʷʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ,ʷʢʽ,

ʢʨʽʤʜʦʩʷʛʥʝʥʥʷʝʢʦʥʦʤʽʯʥʦʛʦʝʬʝʢʪʫ,ʬʦʨʤʫʶʪʴʩ̔ʧʨʠʷʪʣʠʚʫʝʢʦʣʦʛʽʯʥʫʜʽʶ.

ʆʩʦʙʣʠʚʦʢʦʨʠʩʥʠʤʮʝʡʜʦʩʚʽʜʚʠʩʪʫʧʘʻʜʣʋ̫ʢʨʘʾʥʠ,ʢʦʣʠʚʞʝ̒ʧʦʟʠʪʠʚʥʽʧʨʘʢʪʠʢʠ

ʚʧʨʦʚʘʜʞʝʥʥʷʟʘʩʘʜʨʝʛʫʣʶʚʘʥʥʷ,ʷʢʽ,ʦʜʥʘʢ,ʥʝʧʦʚʥʦʶʤʽʨʦʨʁʦʟʢʨʠʚʘʶʪʴʩʚʽʡ

ʧʦʪʝʥʮʽʘʣʜʽʪʾʘʝʬʝʢʪʠʚʥʽʩʪʴʯʝʨʝʟʚʧʣʠʚʧʦʪʦʯʥʠʭʬʘʢʪʦʨʽʚ. ʅʝʦʙʭʽʜʥʽʩʪʴ

ʚʧʨʦʚʘʜʞʝʥʥʷʪʘh ʠʨʦʢʦʛʦʚʠʢʦʨʠʩʪʘʥʥʷʬʽʥʘʥʩʦʚʦ-ʝʢʦʥʦʤʽʯʥʠʭʟʘʩʘʜʨʝʛʫʣʶʚʘʥʥʷ

ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷʚʫʤʦʚʘʭʧʦʛʣʠʙʣʝʥʥʷʽʥʩʪʠʪʫʮʽʦʥʘʣʴʥʠʭʧʝʨʝʪʚʦʨʝʥʴʫʧʨʠʨʦʜʥʦ-

ʨʝʩʫʨʩʥʦʤʫʩʝʢʪʦʨʽʥʘʮʽʦʥʘʣʴʥʦʛʦʛʦʩʧʦʜʘʨʩʪʚʘʟʫʤʦʚʣʶʻʘʢʪʫʘʣʴʥʽʩʪʴʧʨʦʚʝʜʝʥʥʷ

ʜʦʩʣʽʜʞʝʥʥʷ.



ñʂʦʣʦ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷò(natural resources using cycle, NRUC) 

ïñʢʦʣʦ ʨʠʥʢʦʚʠʭ ʧʨʦʮʝʩʽʚò (market processes cycle, MPC)
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ʇʨʠʢʣʘʜʠ ʨʝʘʣʴʥʠʭ ʪʘ ʧʦʪʝʥʮʽʡʥʠʭ ʬʽʥʘʥʩʦʚʦ-

ʝʢʦʥʦʤʽʯʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʩʬʝʨʠ ʟʝʤʣʝʢʦʨʠʩʪʫʚʘʥʥʷ ʪʘ 

ʤʦʞʣʠʚʦʩʪʽ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ˉ

ʧ/ʧ

ɻʨʫʧʘ ʽʥʩʪʨʫʤʝʥʪʽʚ ʈʽʚʝʥʴ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ* ʄʦʞʣʠʚʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ **

I . ʈɽɸʃʔʅɯɯʅʉʊʈʋʄɽʅʊʀ:

ʘ)ʢʘʧʽʪʘʣʴʥʽʽʥʚʝʩʪʠʮʽʾ

ʙ)ʩʪʠʤʫʣʶʶʯʽʚʠʪʨʘʪʠ(ʥʘʧʨʠʢʣʘʜ,ʢʦʰʪʠ

ʜʣʦ̫ʯʠʱʝʥʥʷ)

ʚ)ʝʢʦʣʦʛʽʯʥʠʡʧʦʜʘʪʦʢ

ʛ)hʪʨʘʬʠ

ʜ)ʧʽʣʴʛʦʚʽʧʦʟʠʢʠ

ʝ)ʜʝʨʞʘʚʥʽʜʦʪʘʮʽʾ

ʻ)ʧʽʣʴʛʦʚʝʦʧʦʜʘʪʢʫʚʘʥʥʷ

ʐʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ 

ʜʣʷ ʩʬʝʨʠ 

ʟʝʤʣʝʢʦʨʠʩʪʫʚʘʥʥʷ ʷʢ 

ʩʪʠʤʫʣʶʶʯʽ ʽʥʩʪʨʫʤʝʥʪʠ 

ʧʽʜʪʨʠʤʢʠ 

ʋʧʨʦʚʘʜʞʝʥʥʷ ʽʥʩʪʨʫʤʝʥʪʽʚ ʜʘʻ 

ʟʤʦʛʫ ʟʘʙʝʟʧʝʯʠʪʠ ʦʨʜʠʥʘʨʥʫ 

ʧʽʜʪʨʠʤʢʫ ʩʬʝʨʠ ʟʝʤʝʣʴʥʠʭ  

ʨʝʩʫʨʩʽʚ

II . ʇʆʊɽʅʎɯʁʅɯɯʅʉʊʈʋʄɽʅʊʀ:

ʘ)ʢʘʧʽʪʘʣʽʟʘʮʽʷ

ʙ)ʢʦʨʧʦʨʘʪʠʟʘʮʽʷ

ʚ)ʩʝʢôʁ ʨʠʪʠʟʘʮʽʷ

ʛ)ʭʝʜʞʫʚʘʥʥʷ

ʜ)̔ʥʚʝʩʪʠʮʽʾ

ɺʠʢʦʨʠʩʪʘʥʥʷ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ 

ʨʠʩʘʤʠ ʪʦʯʢʦʚʦʩʪʽ, ʧʦʚʥʝ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʻ ʧʨʦʙʣʝʤʥʠʤ

ɺʠʢʦʨʠʩʪʘʥʥʷ ʜʘʻ ʟʤʦʛʫ 

ʟʘʣʫʯʠʪʠ ʜʦʜʘʪʢʦʚʽ ʨʝʩʫʨʩʠ ʪʘ 

ʘʢʪʠʚʽʟʫʚʘʪʠ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʨʠʥʢʦʚʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ

Åʨʽʚʝʥʴ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ïʦʩʦʙʣʠʚʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʩʪʨʫʤʝʥʪʽʚ ʫ ʩʬʝʨʽ ʟʝʤʣʝʢʦʨʠʩʪʫʚʘʥʥʷ; 
** ʤʦʞʣʠʚʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ïʧʦʪʝʥʮʽʘʣ ʚʧʨʦʚʘʜʞʝʥʥʷ ʜʣʷ ʧʦʪʨʝʙ ʩʬʝʨʠ ʟʝʤʝʣʴʥʠʭ ʨʝʩʫʨʩʽʚ
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ʂʦʥʮʝʧʮʽʷ ʨʝʘʣʴʥʦʾ ʽ ʧʦʪʝʥʮʽʡʥʦʾ ʚʘʨʪʦʩʪʽ 

ʟʝʤʝʣʴʥʠʭ ʨʝʩʫʨʩʽʚ

6

ʈɽɸʃʔʅɸ ɺɸʈʊɯʉʊʔ (REAL COST) 

ʧʝʨʝʜʙʘʯʘʻ ʚʨʘʭʫʚʘʥʥʷ ʪʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ 

ʟʝʤʝʣʴʥʠʭ ʨʝʩʫʨʩʽʚ, ʷʢʽ ʻ ʦʙô̒ ʢʪʠʚʥʠʤʠ ʪʘ 

ʫʩʪʘʣʝʥʠʤʠ ʜʣʷ ʧʦʪʦʯʥʦʛʦ ʝʪʘʧʫ ʩʦʮʽʘʣʴʥʦ-

ʝʢʦʥʦʤʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫ. ʇʨʠʢʣʘʜʦʤ ʬʦʨʤʫʚʘʥʥʷ 

ʪʘʢʦʾ ʚʘʨʪʦʩʪʽ ʻ ʥʦʨʤʘʪʠʚʥʘ ʚʘʨʪʽʩʪʴ ʪʦʱʦ.

ʇʆʊɽʅʎɯʁʅɸ ɺɸʈʊɯʉʊʔ (POTENTIAL

COST).ʦʩʥʦʚʥʦʶ ʧʝʨʝʜʫʤʦʚʦʶ ʜʣʷ ʤʦʞʣʠʚʦʩʪʽ 

ʚʠʣʫʯʝʥʥʷ ʧʦʪʝʥʮʽʡʥʦʾ ʚʘʨʪʦʩʪʽ ʻ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ 

ʨʦʟʚʠʪʢʫ ʩʠʩʪʝʤ ʥʘʮʽʦʥʘʣʴʥʦʾ ʝʢʦʥʦʤʽʢʠ. ʋ 

ʧʨʦʪʠʣʝʞʥʦʤʫ ʚʠʧʘʜʢʫ ʚʦʥʘ ʧʝʨʝʙʫʚʘʻ ʧʦʟʘ 

ʨʠʥʢʦʚʠʤ ʦʙʽʛʦʤ, ʥʝ ʚʨʘʭʦʚʫʻʪʴʩʷ ʽ ʥʝ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ. ʇʨʠʢʣʘʜʘʤʠ ʧʦʪʝʥʮʽʡʥʦʾ 

ʚʘʨʪʦʩʪʽ ʤʦʞʫʪʴ ʙʫʪʠ ʧʣʘʪʝʞʽ ʟʘ ʝʢʦʩʠʩʪʝʤʥʽ 

ʧʦʩʣʫʛʠ, ʛʨʦʰʦʚʽ ʧʦʪʦʢʠ ʤʝʭʘʥʽʟʤʫ ʢʘʧʽʪʘʣʽʟʘʮʽʾ 

ʪʦʱʦ. 
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ɺʘʨʪʽʩʪʴ ʟʝʤʝʣʴʥʠʭ ʨʝʩʫʨʩʽʚ ʋʢʨʘʾʥʠ

ʇʣʦʱʘ ʪʝʨʠʪʦʨʽʾ 

ʦʙʣʘʩʪʽ (ʪʠʩ.ʢʤ2)

ɿʘʛʘʣʴʥʘ 

ʥʦʨʤʘʪʠʚʥʘ 

ʛʨʦʰʦʚʘ ʦʮʽʥʢʘ 

(ʤʣʥ. ʛʨʥ)
ɸʈ ʂʨʠʤ (ʊʆʊ)* 2608,1 28191,465

ɺʽʥʥʠʮʴʢʘ ʦʙʣʘʩʪʴ 2649,2 17220,733

ɺʦʣʠʥʩʴʢʘ ïñï 2014,4 8064,836

ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʘ ïñï 3192,3 32323,548

ɼʦʥʝʮʴʢʘ ïñï 2651,7 32780,133

ɾʠʪʦʤʠʨʩʴʢʘ  ïñï 2982,7 14638,902

ɿʘʢʘʨʧʘʪʩʴʢʘ  ïñï 1275,3 10847,922

ɿʘʧʦʨʽʟʴʢʘ ïñï 2718,3 13142,368

ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʘ  ïñï 1392,7 10677,258

ʂʠʾʚʩʴʢʘ  ïñï 2812,1 28292,654

ʂʽʨʦʚʦʛʨʘʜʩʴʢʘ ïñï 2458,8 7616,594

ʃʫʛʘʥʩʴʢʘ  ïñï 2668,3 20030,513

ʃʴʚʽʚʩʴʢʘ  ïñï 2183,1 27302,945

ʄʠʢʦʣʘʾʚʩʴʢʘ ïñï 2458,5 9905,683

ʆʜʝʩʴʢʘ  ïñï 3331,3 27951,557

ʇʦʣʪʘʚʩʴʢʘ ïñï 2875,0 26646,546

ʈʽʚʥʝʥʩʴʢʘ  ïñï 2005,1 9861,450

ʉʫʤʩʴʢʘ  ïñï 2383,2 11560,196

ʊʝʨʥʦʧʽʣʴʩʴʢʘ  ïñï 1382,4 12080,793

ʍʘʨʢʽʚʩʴʢʘ   ïñï 3141,8 28150,981

ʍʝʨʩʦʥʩʴʢʘ  ïñï 2846,1 6636,837

ʍʤʝʣʴʥʠʮʴʢʘ  ïñï 2062,9 11384,572

ʏʝʨʢʘʩʴʢʘ  ïñï 2091,6 6524,746

ʏʝʨʥʽʚʝʮʴʢʘ  ïñï 809,6 11513,293

ʏʝʨʥʽʛʽʚʩʴʢʘ ʦʙʣʘʩʪʴ 3190,3 9032,442

ʤ. ʂʠʾʚ 83,6 32236,676

ʤ. ʉʝʚʘʩʪʦʧʦʣʴ (ʊʆʊ)86,4 18565,632

ʈʘʟʦʤ 60354,8 473181,276



ʅʘʜʭʦʜʞʝʥʥʷ ʧʣʘʪʠ ʟʘ ʟʝʤʣʶ ʜʦ ɿʚʝʜʝʥʦʛʦ ʙʶʜʞʝʪʫ 
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ʟʘ ʩʧʝʮʽʘʣʴʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʠʨʦʜʥʠʭ ʨʝʩʫʨʩʽʚ, ʧʦ 
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ʇʣʘʪʘ ʟʘ ʟʝʤʣʶ, ʤʣʥ. ʛʨʥ

ʇʠʪʦʤʘ ʚʘʛʘ ʧʣʘʪʠ ʟʘ ʟʝʤʣʶ ʚ ʟʘʛʘʣʴʥʽʡ ʚʝʣʠʯʠʥʽ ʟʙʦʨʽʚ ʟʘ ʩʧʝʮʽʘʣʴʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʠʨʦʜʥʠʭ ʨʝʩʫʨʩʽʚ, %

* ɿ 2015 ʨʦʢʫ ʧʣʘʪʘ ʟʘ ʟʝʤʣʶ ʚʠʢʣʶʯʝʥʘ ʟ ʨʝʥʪʥʦʾ ʧʣʘʪʠ ʪʘ ʧʣʘʪʠ ʟʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʰʠʭ ʧʨʠʨʦʜʥʠʭ 
ʨʝʩʫʨʩʽʚ ʪʘ ʚʢʣʶʯʝʥʘ ʜʦ ʤʽʩʮʝʚʠʭ ʧʦʜʘʪʢʽʚ. 
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ʥʠʤʠ ʧʦʩʣʫʛ ʟʘ ʧʝʨʽʦʜ ʟ 2001 ʧʦ 2016 ʨʽʢ
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ʈʝʛʽʦʥʠ ʋʢʨʘʾʥʠ ʟʘ ʂʂɸ 
ʬʽʥʘʥʩʦʚʦ-ʝʢʦʥʦʤʽʯʥʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ ʩʬʝʨʠ 

ʟʝʤʣʝʢʦʨʠʩʪʫʚʘʥʥʷ 2016 ʨ.


