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ʬʴʬʸʪʬʺʰʱʰʹ ʹʺʸʨʺʬʪʰʻʲʰ ʫʨʪʬʪʳʭʰʹ 

ʳʵʫʬʲʰ-- MARKAL 

ˀʬʹʨ˃ʲʬʩʲʵʩʬʩʰ 

ʴʨʺʨʲʰʨ ˀʨʯʰʸʰˀʭʰʲʰ 



2 

ʬʴʬʸʪʰʨ ˀʬʳ˂ʭʬʲʬʩʰʹ ʿʭʬʲʨ 
ʺʰʶʰ 

 ʬʲʬʽʺʸʵʩʨ 

 ʩʻʴʬʩʸʰʭʰ ʪʨʮʰ 

 ʴʨʭʯʵʩʰ ʫʨ 
ʴʨʭʯʵʩʶʸʵʫʻʽʺʬʩʰ 

 ʽʭʨʴʨˆˀʰʸʰ 

 ˀʬˀʨ 

 ʯˆʬʭʨʫʰ ʪʨʮʰ 

 ʪʨʴʨˆʲʬʩʨʫʰ 

 ʨ. ˀ. 

ʳʰ˄ʵʫʬʩʰʹ ʺʬʽʴʵʲʵʪʰʬʩʰ 

 ˄ʨʸʳʵʬʩʨ 

 ʳʵʶʵʭʬʩʨ 

 ʰʳʶʵʸʺʰ 

 ʪʨʸʫʨʽʳʴʨ- ʹʨʫʪʻʸʬʩʰ, 
ʪʨʫʨʳʨʳʻˀʨʭʬʩʬʲʰ ʽʨʸˆʴʬʩʰ, 

ʨ.ˀ. 

 ʪʨʫʨ˂ʬʳʨ 

 ʪʨʴʨ˄ʰʲʬʩʨ 

 ʳʵˆʳʨʸʬʩʰʹ 
ʳʵ˄ʿʵʩʰʲʵʩʨ/ʫʨʴʨʫʪʨʸʬʩʰ 

 

ʬʴʬʸʪʰʰʹ ʳʰ˄ʵʫʬʩʨ 



3 

ʳʵˆʳʨʸʬʩʰʹ ʹʬʽʺʵʸʬʩʰ 
 ʹʨʿʵʼʨ˂ˆʵʭʸʬʩʵ 
 ʰʴʫʻʹʺʸʰʨ  

ʽʰʳʰʻʸʰ 

ʳˀʬʴʬʩʲʵʩʨ 

ʱʭʬʩʰʹ ʳʸʬ˄ʭʬʲʵʩʨ 

ʸʱʰʴʨ ʫʨ ʼʵʲʨʫʰ 

ʼʬʸʨʫʰ ʲʰʯʵʴʰ 

ʨʸʨʲʰʯʵʴʻʸʰ ʳʰʴʬʸʨʲʻʸʰ 
ʴʨʱʬʯʵʬʩʰʹ ʳʸʬ˄ʭʬʲʵʩʨ 

ʱʨʾʨʲʫʰʹ ʳʸʬ˄ʭʬʲʵʩʨ 

ʹˆʭʨ 
 ʱʵʳʬʸ˂ʰʻʲʰ (ʪʨʴʨʯʲʬʩʨ, ʱʵʳʬʸ˂ʰʻʲʰ 

ʵʩʰʬʽʺʬʩʰ, ˇʨʴʳʸʯʬʲʵʩʰʹ ʫʨ˂ʭʨ, ʨ.ˀ.) 
 ʹʵʼʲʰʹ ʳʬʻʸʴʬʵʩʨ 

 ʺʸʨʴʹʶʵʸʺʰ  
 TED (ʨʼˆʨʮʬʯʰʹ ʬʲ.ʬʴʬʸʪʰʰʹ ʳʵˆʳʨʸʬʩʨ) 

 
 

ʹʨʩʵʲʵʵ ʳʵˆʳʨʸʬʩʰʹ ʹʨˆʬʬʩʰ 

 ʪʨʯʩʵʩʨ 

 ʪʨʪʸʰʲʬʩʨ 

 ʪʨʴʨʯʬʩʨ 

 ˂ˆʬʲʰ ˄ʿʨʲʰ 

 ʪʨ˂ʰʭʬʩʨ, ʪʨʿʰʴʭʨ 

 ʰʴʫʻʹʺʸʰʻʲʰ ʹʰʯʩʵ 

 ʳʬʽʨʴʰʱʻʸʰ ʬʴʬʸʪʰʨ 

 ʹʨ˅ʳʲʰʹ ʳʵʳʮʨʫʬʩʨ 

 

ʬʴʬʸʪʰʰʹ ʳʵˆʳʨʸʬʩʨ 
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ʹʨʩʨʮʵ ʹʰʹʺʬʳʰʹ ʱʵʳʶʵʴʬʴʺʬʩʰ 

ʳʵʫʬʲʰ  ʨʱʳʨʿʵʼʰʲʬʩʹ ʹʨʩʵʲʵʵ ʬʴʬʸʪʰʰʹ ʹʬʸʭʰʹʮʬ (ʹʰʴʨʯʲʬ, 

ʪʨʯʩʵʩʨ, ʪʨʪʸʰʲʬʩʨ) ʫʨ ʨʸʨ ʹʨʩʵʲʵʵ ʬʴʬʸʪʰʰʹ ʹʨˆʬʵʩʰʹ(ʪʨʮʰ, 

ʬʲʬʽʺʸʵʩʨ ʫʨ ʹˆʭʨ) ʳʵʯˆʵʭʴʨʹ  



5 

ʹʨʩʨʮʰʹʵ ʬʴʬʸʪʵ ʹʰʹʺʬʳʰʹ ʹʽʬʳʨ 

ʩʻʴʬʩʸʰʭʰ ʪʨʮʰʹ ʫʨ ʬʲʬʽʺʸʵʩʰʹ ʪʨʳʵʿʬʴʬʩʨ ʩʰʴʬʩʰʹ 
ʪʨʯʩʵʩʰʹʨʯʭʰʹ 



                   MARKAL ʹʨʽʨʸʯʭʬʲʵ     2014 
• ʸʬʪʰʵʴʨʲʻʸʰ EC LEDS – DWG/WEG – ʬʴʬʸʪʬʺʰʱʰʹ 

ʹʨʳʰʴʰʹʺʸʵʹ ʨʴʨʲʰʺʰʱʻʸʰ ʫʬʶʨʸʺʨʳʬʴʺʰʹ ʺʸʬʰʴʰʴʪʰ. 

ʳʵʫʬʲʰʹ ʶʰʸʭʬʲʨʫʰ ʱʵʴʼʰʪʻʸʨ˂ʰʨ ʫʨ ʳʵʴʨ˂ʬʳʬʩʰʹ 
ʳʵ˃ʰʬʩʨ 

• HPEP/Deloitte/WEG – ʬʴʬʸʪʬʺʰʱʰʹ ʹʨʳʰʴʰʹʺʸʵʹ 
ʨʴʨʲʰʺʰʱʻʸʰ ʫʬʶʨʸʺʨʳʬʴʺʰʹ ʺʸʬʰʴʰʴʪʰ ʫʨ ʳʵʫʬʲʰʹ 
ʪʨʴʨˆʲʬʩʨ ʫʨ ʪʨʻʳˇʵʩʬʹʬʩʨ. ʨʳ ʬʺʨʶʮʬ ʳʰʳʫʰʴʨʸʬʵʩʹ 
ʹʨʩʨʮʵ ʹ˂ʬʴʨʸʰʹ ʫʨˆʭʬ˄ʨ 

• HPEP/Deloitte/AYPEG – ˀʰʴʨʳʬʻʸʴʬʵʩʬʩʰʹ ʱʭʲʬʭʨ 

• EC LEDS/Winrock/Remissia/DWG – ʹʨʯʩʻʸʰ ʪʨʮʬʩʰʹ 
ʪʨʼʽʭʬʭʬʩʰʹ ʨʾʸʰ˂ˆʭʨ ʫʨ ʳʵʫʬʲʰʹ ʪʨʻʳˇʵʩʬʹʬʩʨ.  
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ʹʨʩʨʮʵ ʹ˂ʬʴʨʸʰ 

ˀʬʳʨʭʨʲʰ ʶʨʸʨʳʬʺʸʬʩʰ 

 ʬʴʬʸʪʵ ʩʨʲʨʴʹʰ 

ʳʵʹʨˆʲʬʵʩʰʹ ʮʸʫʨ 

ʳʯʲʰʨʴʰ ˀʰʫʨ ʶʸʵʫʻʽʺʰʹ ʮʸʫʨ 

 ʬʲʬʽʺʸʵʹʨʫʪʻʸʬʩʰ (ʨʸʹʬʩʻʲʰ ʫʨ ʳʵʳʨʭʨʲʰ) 
 ʬʴʬʸʪʰʰʹ ʼʨʹʬʩʰ (ʰʳʶʵʸʺʰ, ʳʵʶʵʭʬʩʨ, ʪʨʴʨ˄ʰʲʬʩʰʹ 

ʼʨʹʬʩʰ) 
ʹʬʮʵʴʬʩʰ, ʫʨʺʭʰʸʯʭʰʹ ʳʸʻʫʬʩʰ 

 ʬʽʹʶʵʸʺ-ʰʳʶʵʸʺʰʹ ˀʬʹʨ˃ʲʬʩʲʵʩʬʩʰ 

 ʬʲʬʽʺʸʵʬʴʬʸʪʰʰʹ ʳʵʳˆʨʳʸʬʩʬʲʰ  TED (ʨʼˆʨʮʬʯʰ)   
 ʽʭʬʿʴʰʹ ʪʨʮʰʼʰʱʨ˂ʰʨ 

 ʬʱʵʴʵʳʰʱʰʹ ʽʭʬʹʬʽʺʵʸʬʩʰʹ ʮʸʫʨ 

 



ʳʵʹʨˆʲʬʵʩʰʹ ʫʨ ʳʯʲʰʨʴʰ ˀʰʫʨ 
ʶʸʵʫʻʽʺʰʹ ʮʸʫʨ 

ʳʵʹʨˆʲʬʵʩʰʹ ʮʸʫʨ 

GDP/POP 

2012 2015 2018 2021 2024 2027 2030 2033 2036 

2012EURM 12,323 14,263 16,987 19,665 22,765 25,607 28,805 32,401 36,447 

% 5.00% 6.00% 5.00% 5.00% 4.00% 4.00% 4.00% 4.00% 

4.47% 5.47% 4.48% 4.48% 3.74% 3.74% 3.74% 3.74% 

2012 2015 2018 2021 2024 2027 2030 2033 2036 

1000 4,498 4,565 4,634 4,703 4,774 4,810 4,846 4,883 4,920 

% 0.50% 0.50% 0.50% 0.50% 0.25% 0.25% 0.25% 0.25% 



ʨʸʹʬʩʻʲʰ ʫʨ ʳʵʳʨʭʨʲʰ ʹʨʫʪʻʸʬʩʰ 
ʨʸʹʬʩʻʲʰ ʳʵʳʨʭʨʲʰ 

ʹʨʫʪʻʸʰ ʳʪʭʺ ʹʨʫʪʻʸʰ ʳʪʭʺ 

ʬʴʪʻʸʰ& ʭʨʸʫʴʰʲʰ 1480 ˆʻʫʵʴʰ 702 

ʹˆʭʨ ʳʨʸʬʪʻʲʰʸʬʩʬʲʰ 471 ˆʵʩʰ1,2 47, 40 

ʳʵʫʰʴʬʩʨʮʬ 629 ʴʨʳʨˆʭʨʴʰ 450 

ʳʺʱʭʨʸʰ ʳʬ 9 ʩʲʵʱʰ 300 ʵʴʰʹ ʱʨʹʱʨʫʰ 270 

ˇʰ ʼʨʻʬʸʰ 110 ʼʨʸʨʭʨʴʰ 85 

ʯʩʰʲʹʸʬʹʰ 270 ʳʺʱʭʨʸʰ 46 

ʳʵʳʨʭʨʲʰ ʴʬʴʹʱʸʨ  210 

ʪʨʸʫʨʩʨʴʰ 230 ʫʨʸʰʨʲʰ 108 

ʽʨʴʨˆˀʰʸʰʹ ʹʨʫʪʻʸʰ 160 ʳ˂ʰʸʬ ʹʨʫʪʻʸʬʩʰ 15 
ʳʪʭʺ-ʮʬ ʳʬʺʰ 

1460 

ʨˆʨʲʰ ʹʨʫʪʻʸʬʩʰ 
2013-2015 

164 ʳ˂ʰʸʬ ʹʨʫʪʻʸʬʩʰ 15 
ʳʪʭʺ-ʮʬ ʴʨʱʲʬʩʰ 

410 



ʹʬʮʵʴʬʩʰ, ʫʨʺʭʰʸʯʭʰʹ ʳʸʻʫʬʩʰ 

ʪʨʮʨʼˆʻʲʰ:  

ʨʶʸʰʲʰ, ʳʨʰʹʰ, ʰʭʴʰʹʰ, 

ʰʭʲʰʹʰ 

ʮʨʼˆʻʲʰ:  

ʨʪʭʰʹʺʵ, ʹʬʽʺʬʳʩʬʸʰ 

ˀʬʳʵʫʪʵʳʨ: 
ʵʽʺʵʳʩʬʸʰ, ʴʵʬʳʩʬʸʰ,  

ʮʨʳʯʨʸʰ:  

ʫʬʱʬʳʩʬʸʰ, ʰʨʴʭʨʸʰ, 

ʯʬʩʬʸʭʨʲʰ, ʳʨʸʺʰ. 

ʹʰʳ˃ʲʨʭʸʰʹ ʳʰʴʰʳʨʲʻʸʰ ʸʬʮʬʸʭʰ 10% 

ʶʰʱʰ 31 ʫʬʱʬʳʩʬʸʰ 2012 – 1680 ʳʪʭʺ. 
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ʫʨʺʭʰʸʯʭʰʹ ʳʸʻʫʬʩʰ 
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ʬʲʨʹʺʰʻʸʵʩʨ (ʳʨʪʨʲʰʯʰ) 
  

2015 2018 2021 2024 2027 2030 2033 2036 

ʹʵʼʲʰʹ ʳʵʻʸʴʬʵʩʨ 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 

ʱʵʳʬʸ˂ʰʻʲʰ ʳ˂ʰʸʬ ʫʨ ʫʰʫʰ, ʪʨʪʸʰʲʬʩʨ 1 1 0.8 0.7 0.6 0.5 0.5 0.5 

ʱʵʳʬʸ˂ʰʻʲʰ, ʹʨ˅ʳʲʰʹ ʳʵʳʮʨʫʬʩʨ 0.8 1.0 0.9 0.7 0.4 0.4 0.3 0.3 

ʱʵʳʬʸ˂ʰʻʲʰ ʫʰʫʰ ,˄ʲʰʹ ʪʨ˂ˆʬʲʬʩʨ 0.4 0.6 0.5 0.5 0.5 0.5 0.5 0.5 

ʱʵʳʬʸ˂ʰʻʲʰ ʳ˂ʰʸʬ ,˄ʿʲʰʹ ʪʨ˂ˆʬʲʬʩʨ 
0.7 0.6 0.5 0.5 0.5 0.5 0.5 0.5 

ʱʵʳʬʸ˂ʰʻʲʰ ʫʰʫʰ, ʪʨʯʩʵʩʨ 0.6 0.6 0.5 0.4 0.4 0.4 0.4 0.4 

ʱʵʳʬʸ˂ʰʻʲʰ ʳ˂ʰʸʬ , ʪʨʯʩʵʩʨ 0.7 0.6 0.6 0.5 0.5 0.5 0.5 0.5 

ʹʨʿʵʼʨ˂ˆʵʭʸʬʩʵ ʩʰʴʬʩʰ, ʪʨʯʩʵʩʨ 
(ʬʲʨʹʺʰʻʸʵʩʨ GDP/POP) 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 

ʹʨʿʵʼʨ˂ˆʵʭʸʬʩʵ  ʹʨʽʨʲʨʽʵ ,ʱʬʸ˃ʵ 
˂ʬʴʺʸʨʲʻʸʰ ʪʨʯʩʵʩʰʯ, ʪʨʯʩʵʩʨ 
(ʬʲʨʹʺʰʻʸʵʩʨ GDP/POP) 0 0 0 0 0 0 0 0 

ʹʨʿʵʼʨ˂ˆʵʭʸʬʩʵ  ʹʨʽʨʲʨʽʵ ,ʱʬʸ˃ʵ ʲʵʱʨʲʻʸʰ 
ʪʨʯʩʵʩʰʯ, ʪʨʯʩʵʩʨ (ʬʲʨʹʺʰʻʸʵʩʨ GDP/POP) 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 

ʹʨʿʵʼʨ˂ˆʵʭʸʬʩʵ  ʹʨʹʵʼʲʵ ,ʱʬʸ˃ʵ ʲʵʱʨʲʻʸʰ 

ʪʨʯʩʵʩʰʯ, ʪʨʯʩʵʩʨ (ʬʲʨʹʺʰʻʸʵʩʨ GDP/POP) 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 



ʬʲʬʽʺʸʵʬʴʬʸʪʰʰʹ ʪʬʴʬʸʨ˂ʰʨ (ʶʰʸʭʬʲʨʫʰ 
ˀʬʫʬʪʬʩʰ) 
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ʪʨʴʨˆʲʬʩʨʫʰ 

ʹʨʫʪʻʸʬʩʰ 

ˈʰʫʸʵʹʨʫʪʻʸ
ʬʩʰ 

ʯʩʵʹʨʫʪʻʸʬʩʰ 

ʬʲ.ʬʴʬʸʪʰʰʹ 

ʰʳʶʵʸʺʰ 

ʬʲ. ʬʴʬʸʪʰʰʹ 

ʬʽʹʶʵʸʺʰ 

ʽʭʨʴʨˆˀʰʸʰʹ 

ʬʲ.ʬʴʬʸʪʰʰʹ 

ʹʨʫʪʻʸʰ 



ʬʴʬʸʪʰʰʹ ʳʵˆʳʨʸʬʩʨ (ʶʰʸʭʬʲʨʫʰ 
ˀʬʫʬʪʬʩʰ) 

0

1000

2000

3000

4000

5000

6000

7000

8000

2
0

1
2

2
0

1
5

2
0

1
8

2
0

2
1

2
0

2
4

2
0

2
7

2
0

3
0

2
0

3
3

2
0

3
6

Reference new

 k
to

e
 

ʪʨʴʨˆʲʬʩʨʫʬʩʰ 

(ʳʮʬ, ʪʬʵʯʬʸʳʰʨ) 
ʴʨʭʯʵʶʸʵʫʻʽʺʬʩʰ 

ʯˆʬʭʨʫʰ ʪʨʮʰ 

ʩʬʴʮʰʴʰ 

ʩʻʴʬʩʸʰʭʰ ʨʰʸʰ 

ʬʲ.ʬʴʬʸʪʰʨ 

ʫʰʮʬʲʰ 

ʽʭʨʴʨˆˀʰʸʰ 

ʹʨʮʾʭʨʵ ʫʨ 

ʹʨʨʭʰʨ˂ʰʵ ʹʨ˄ʭʨʭʰ 
ˀʬˀʨ 

ʩʰʵʹʨ˄ʭʨʭʰ 



ʬʲ.ʬʴʬʸʪʰʰʹ ʳʵˆʳʨʸʬʩʨ (ʶʰʸʭʬʲʨʫʰ 
ˀʬʫʬʪʬʩʰ) 
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ʬʲ.ʬʴʬʸʪʰʰʹ ʶʸʵʪʴʬʮʬʩʰʹ ˀʬʫʨʸʬʩʨ 

2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030

EX model 9.02119.07759.3997 9.734 10.12710.56611.01211.419 11.84 12.23912.652 13.08 13.52313.887 14.26 14.62 14.98615.36215.748

MARKAL/Georgia 9.02119.07759.39979.834810.11210.39810.69110.96911.25511.54711.855 12.17 12.49412.76613.04513.32913.56613.80714.052
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ʬʲʬʽʺʸʵʬʴʬʸʪʰʰʹ ʳʵˆʳʨʸʬʩʰʹ ʶʸʵʪʴʵʮʰ 



ʪʨʮʰʹ ʳʵˆʳʨʸʬʩʨ ʹʬʽʺʵʸʬʩʰʹ ʳʰˆʬʫʭʰʯ 
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