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 � � � �  Akzo Nobel, BASF �  PPG. - � � � � � � � �  
� �  � � �  � � � � � � � �   � � � � � � � � � � � � 
 � � � � �  � �  � � � � � 
 � � � � 
 �    � � � � � � � � � � � � � �  
� � � � � � . 
 
10 � �  � � � � � � �   
 � � �   
   2005 � . (� �  � � $� �   � � � � � ! ): 
 

� � � � �  ' � � � � � � 	  � � � � � �  
' � � -� �  

� � � � � � � 
 � �  

$ � 1 � �  � � � � � #   
(� �  � � � � 
 �  


 � � � 
 � !) 

0 � " � � �  � � � � � � �  
� � 	 � � � � � � � � �  

1 Akzo Nobel 2 � � � � � � � -
� �  61,340 

 15.4 � � � � . 
� � � �  

� � � � � � � � � � 	 
 �  � � 
 � , 

 � � � � � � �  � 
 �  � � � � � � � �  

� � � � � � 
 	 � � � � � � , � � 	 � � � � �  
� � � � � � � � � � � � � � �  � � � � � �  

�  � � � � � � 	 � � � � 	 � � � 	  
� � 	 � � � � � �  (Organon) 

2 PPG � 3 4  30,800 10.2 � � � � . � � � �  
� 
 � � -� 	 
 � � � � �  
 � � � � , 
� � � � � � � � � � � �  
 � � � � � � � �  

� � 	 � 
 �  

3 Sherwin-Williams � 3 4  29,434 
 7.19 � � � � . 

� � � �  
 � � � �  � � � � � � � � 	   
� � � � � � � � � � � �  �  

� � � � � � 	 � � � �  � 	 � � !  � � � � �  

4 
DuPont Coatings & 
Color Technologies � 3 4   

 6.15 � � � � . 
� � � �  

" � � � � 	 � � � �  � � � � � � �  
� � � � � � � � � � 	 
 �  

� � � � � � � � 
 � � � 
  
 � � � �  �  
� � � � � 	 � � � �  �  � � � 	  

� � � � � � � � � � 	 
 �  � � � � � � � �   
� � � � � �  

5 
Imperial Chemical 

Industries 
� � � � 
 � -

� � � � � � � 	  31,910 
 10.0 � � � � . 

� � � �  
" � � 
 � � 
 , � � � � � � 
 	 � � � 	  

� 
 	 � , � � � � � � � � 	 � � � 	  �  
� � � � � � � 	  � 	 � 	 � � � �  (Quest) 



 8 

6 BASF AG � � � � � � � 	  80,945  50.6 � � � � . 
� � � �  

� 
 � � � � � � � � ,  � � � � � � � 	  

 � � � � 	 � � � 	  � 	 � 	 � � � � , 
� 	 � � 	 - �  � � � � � � � � � �  

(Wintershall) �  
� � � � 
 � � � � � � �  

7 Valspar � 3 4  7,540 
 2.71 � � � � . 

� � � �  
" � � � � � � � , � � � � �  

� � 
 � � � � � !  � � � � � � ! � � � � �  
� � � � � � � �   � � � � � �  �  
 � � � �  

8 SigmaKalon 2 � � � � � � � -
� �  10,000 

 2.32 � � � � . 
� � � �  

 � � � � � � � � � � � �   
 � � � �  � 
 �  
� � � � � � �  � � 
 � � � �  

� � � � 	 � 	 � � �  

9 Nippon Paint 5 � � � � 	  2,152 
 1.88 � � � � . 

� � � �  
" � � � � � � � , � � 
 � � � � � !  

� � � � � � ! � � � � �  � � � � � � � �   
� � � � � �  �  
 � � � �  

10 RPM � 3 4  9,213  3.00 � � � � . 
� � � �  

" � � � � � , 
 � � �  �  � � � � � 	    
� � � 	 � � � 
 �  � 
 �  � � � �  

 
1.3. � � � � � � � � � � � �  � � %�  
 
� � � � � � � � � � �  
  � � � � � � � � � � � �  � � � � � , � � � � � 	 � � �  � � � � �  � � � � � � � � �  � � � � � � � � � � , 
� � � � � 	 � � �  
 � � � � � � � � � . � � � � � � � � � �  � � � � � � � �  � � � � 	 �  � � 
 � �  � � 
 � � �  
 �  
 � � �  
� � � � , �  � � 
 � �  � � � � � � � � � �  � � � � � � � � � �  
 � � � � �  � � � �  � � � 	  � � � � � � � � � � � �  � � � � , 
� � � � � 
 � 	 � � � �  
  � � � � � � � � �  (! � � � � � � � � � � ! � � �  � � �  � 
 � � � � � � � � � � � � � ), � � � �  
� � �  � � � � � �  
   � � � � � 
 � � �  
 � � �  � � � �  � � � � � � � � � . 5 � 	  � � � � � �  � � � � � � � � � �  
� � � � � � � � 
  � � � � � � � � � �  � � � � � �  � � � � , � � � � �   � � � 
 � 	 � �  � � � � � � � � � � �  � � � � � � 	 � �  
� � �  � � � � � � 
 � � � � � �  � � ! � � � � � � � � � �  � � � � � � �  (� � �  � � � � 
 � � � � �  � � � � � � � �  � � � � ).  
 
# � � � � � � � � � � �  � � � �  � � � ! �  � � � � � � �  � � � 	  
  � � � � � 
 � � � � 
 �  � � � � � � � � � � � � � � � � .  
 
2 � �  � � � �  � � � �  � � 	  � � � � � � � , � � � � � � 	  
 � � � � � �  
  � � � 	  � � � � � � � � � � � � � � �  � � � �  
� �  � � � � � � �  � � � � � � � �  � �  
 � �  � �   � � � � � � � � � � � �  � � � � 
  – � � �  � � �  � � � � 
 � � � � 	  
� � � � -! � � � � � � � � 	  � � � � � � � � � 	  (GTL). � � � � � � � � �  � � �  
 � �  
  � � � � � � �   � � � � � � �  
� � � � � 	 � �  � � �  �  � � 
 � �  
  � � � � � 
 � � � � 
 �  � � � � � � � � 
  � � � � � � � � �  �  � �  
� � � � � 
 � � � � � . . � �  � � � � � � � � � 	  � � � � 
 � � � � 	  � � � � � � � � 	  � � � � � � � �  � � � , � � �  
� � � � � � 	  � � � � � � �   � � � � � �  � � � �  
 � � � �  � �  � � � � � � � � �  � � � � � � 
 � � � � 	 , �  
� � � � � � � � � � � 
 �  � �  � � � � � 
 � � �  � � � 	 � �  � �  � � � � � � �  � � � � �  
 � � � � � �   �  
� � � � � � � � � � � � � .  
 
� � � 
 � �  � �  � � � �  � � 
 � � �   
  � � � � � � 
 � � � �  (- � � 
 � � � 	 ), � � � � �  � � 
 � � � � �  � � � � � �  
2 
 � � � � , �  
  +� � � � �  � �  ( � � 
 � � � � � �  � � �  � � � � � 
 �  � � � � � 	 � � 	  
   � � � � � � � � �  � � � � � �  
� � �   ! �  � � � � 	 � � 	 . � � � � � �  � � 	  � � � � � � � �  Statoil 
  - � � 
 � � � �  � � � �  � � � � � � 
 � � �  
� � $� �  � � � � � � � � �   800 � � � � � � � � 
  � 
 � �  �  	 
 � 	 � � � 	  � �  � � � � � � �  � � � � � � � � � � � 
 � �   

  � � � � � � �  � � � � � � � �  Linde.  
  
2 � �  � � � �  � � � � � � � � � �  � � � � � � � � � � � �  � � � � 
  - � � � � � � � � . � � � � � � � � � � �  
  
� � � � � � � � � � �  � � � � �  � � � � � �  � �  � � � �   � � � � � � � 	  � � � � � � � � 	  
 �  � � � � � �  
� � � � � � � � � � � �  � � � � � � �  �  � �  � � � �  � � � � �  � � � � � � � �  � � � � � � � �  � � � � � �  
  � � � � �  
� � � � � �  � � � 
 � 
 � � � � � � 	  � � � � � � � , � � �  ) � � � 	 , +� � � �  � � �  * � � � � � � 	 .  
 
3 � $� �  � � � � 
 � �  � � � � � !  
  � � � �  � � � � � � �  � � � � � 
 � �  44.5 � � � � � � � � �  � � � � � � � 
  
  
2004 � ., � .� .  � �  12.5 % � � � � � � , � � �  
  � � � � � �  � � �   � � �  . � � � � � ! �  
  2005 � . 

 � � � � � �  � � �  � �  10 % �  � � � � � 
 � � �   49 � � � � � � � � � 
  � � � � � � � 
  (� � � � � � � � : Spiritus 
Industrial Gas Consulting). 
 
- �  � � � � 
 � �  � � � � �  � � � � � � �  � � � �  � � � � ! � � � �  � � � � � � � �  8 � �  � � , � � � � � � �  

 � � � � �  � � � � � 
 � � �  � � � � � �  � � �  � � �  � � � 
 � � � �  � � � � � � � � � � �  
  � � � � � � � � � � � �  
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� � � � � . 3 � � � 
 � � � � 	  22.3 % � � � � � � � � �  � � ! �   4000 � � � � � � � , � � � 
 � � �  � � � � � � �  
� � � � � � � � � � � �  � � � � � � � � . � � � � �  � � � � � � � � � 	  � �  � � �  BOC � �  � � � �  Linde AG 
  
� � � � 	 � � �  2006 � . � �  � � � �  � � � � �  � � � � � � � �   � � � � � �   7 � � � � � � � � � �  � � � � � � 
 .  

 
' � � � � � � 	  ' � � -� �  � � � � � � � 
 � �  0 � � 	  � � � 
 �  

Air Liquide (0 � � � � � 	 ) 35,900 19.6 % 

Praxair (&' ( ) 27,306 13.9 % 

Air Products (&' ( ) 1 19,500 12.6 % 

BOC Group 
(# � � � � � � � � � � � � 	 )2 

30,572 11.8 % 

Linde (/ � � � � � � 	 ) 41,383 11.0 % 

Taiyo Nippon Sanso 
(4 � � � � 	 ) 

7,496 04.6 % 

Airgas (&' ( ) 10,300 03.0 % 

Messer (/ � � � � � � 	 ) 3,762 01.4 % 

5 �  � � �   22.3 % 
 

) � � � � � � � : Spiritus Industrial Gas Consulting, � � � � � 
 � � � � �  � � � � � � �  
 

#  � � � � � � �  2005 � . 
  * � � � � � � � � � � �  � � � � � 	 � � � �  � � � 
 � 	  
 � � � � � �  � � � � � � � 
 � � � � � �  
� � � � � � � � � 
   �  � �  � � � 
 � � � � � 
  � �  � � � � � � � � �  � 
 � � � � � � � � �  � � � � �   � �  � � � � � � � � 
 �  
� � � � � � � �  � � � � � � � � � � �  ICEM FNV Bondgenoten (- � � � � � � � � � ) �  Centrale 
Generale (* � � � � � 	 ). - �  � � � �  
 � � � � � �  &� � � � � � � � � �  ICEM � � � � � � �  �  � � � � � � 	 �  
  
� � � �  � � � � � � �  �  
  � � � � � � � � �   � �  � � � � , �  � � � ! �  �  � � � �   � � � � � � �  2 
 � � � � � � � � � �  
� � � � � 
 � � � � 
 � � � � � �  � � 
 � � �  
  � � � � � � � �   Linde AG � �   �  � � � � � �   
 � � � � � � 
 	 � � . 
 
1.4. � � � � ( � � � � 	  �  � � � � � �  � �  " � � � "  %�  � � � � �  
 
. � �  � � � �  � �  � � � � � � � �  � � � � � � � �  � � � � � � � � � �  � � � � � � � � � � � � � � , � � � � � � 	  
� � � � � 
 � 	 � �  � 
 � �  � � � �  � � � �  � � � � � � � � � � 
 � � � �  � � � � � � � �  � � � � � � � � � � 	 � . 
- � � � � � � 	  � �  � � � � � � � � � � � �  � � � � � � , � � �  � � � � � � �  � � � � � 
 � � � � 
 �  � � 
 � � � 
  
� � � � � � � � �  � � � � � � � � � � 	  
 � � � � � � �  
 � � � � �  � � � � � � � � �  � �  � � �  � � � �  � � � 
 , �  
  � � �  
� � � � � � 	  � � � � � � � � � � � � 
 � � � � �  � � � � � � � 	 � � 	 .  
 
3 � � � � � � � 	 � � �  � � � � � � � � � � � � � �  � � � � � �  � �  � � � � � � � 
 � � � 	 �  � � � � �  � � ! �  

 � � � � � � �  � � � �  � � � � � � � � � � � � �  � � � � � 
 � � � � � � 	  �  � � ! � � �  � � � � � � �  - � �  � �   
Kimberley-Clark. . � �  � � � � � � � � � � � 	  � � � � � � � 	  � � � � � � � � 
 � � �  � � � � �  �  � � � � �  
� 
 � � �  � � � � � � � � , � � � � � 
 � � 	  �  � � ! � � �  � � � � 
 � �  � � � � � � , �  � � � � �  �  �  � � �  , 
� � � �  � � � � �  �  �  � � ! � � �  � � � � � � � � � . # � �  � �  � � �  � � � � � � � �  � � � � � 
 � � 	 �  �  � � � 
 � � �  
� � � � � � � � � �  � � � �  � � � : � � � � � � � �  , � � � � 	 � � �  � � � � � � 
 �  � � 	  � � � � � � � � �  � � � 	 � � � 
 � , 
� � � 
 � � � � � � .  
 
3 � � � � �  � � � � �  � � � �  
  � � � �  � �  � � � �  	 
 � 	 � � � 	  � � � � � � � � � -� � � � � � 	  � �  � � �  
Unilever, 
  � � � � 
 � � �  � � � � � � � � � 	 � 	  � � � � 
 � � �  � � � �  � � � � � . 
 
3 � � � � � 	  � 
 � �  
 � � � � � � �  � �  � � 
 � �  � � � � �  �  � � � �  � � �  � � � � � �   � � � � � � �  � � � � � � � 
  
(( � � � � � � � -, � � � � � � � � � � � �  � � � � � �  �  * � � ! � � �  # � � � � � ), � � �  � �  � � �  � � � ! �  
� � � � �  ! � 
 � � �  � � � � 
 � �  � � � � � � � �  � � � � � � � � � � � � , � � � � � � �  � � �  � � � � � � � � 
 � � �  
  

                                                 
1 # � � � � � 	  
 � �  � � 
 � � � � � � �  � � � � � � � 	 � � 	  
2 # � � � � � 	  
 � �  � � 
 � � � � � � �  � � � � � � � 	 � � 	  
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� � � � � � � . #  � � � � � � �  � 	 � �  � � � , � � � � � � � � , 
 � � � � � � � � �  � � � � � ! �  (�  � � � � � � ! � � � � ) 
� � � 
 � � � � � �  �  � � � � � � � � �  � � 	  �  ! � � � , 
  � � � � � � � � � � �  � � 	  � � � �  � � � �  � � � � �  
� � ! � � � �   �  ! � � � . 
 
- � � � � � � 	  � �  � � � �  � � � �  � � � � � ! , � � � � � � ! � � � � 	  � � � � � � � � � � � 	  � � � � � 
 � � � � 
 � . #  
� � � 	 � � �  2005 � ., � � � � � � � � , � � � � � � � 	  Procter and Gamble � � 
 � � � � � �  
 � � � �  
  
� � � � � �  
  � � � 
 � � � � � �  � � 	  �  ! � � � , �  � � 
  � 
 � � � �   � � � �  � � � � �  Gillette � �  57 
� � � � � � � � � 
  � � � � � � � 
 . 
 
) � � �  � � � � � � � � �  � � � � � � ! � 
 � � � � 	  � � � � � � � 	  Unilever, � � � � �  � � � � � � � 
  
� � � � � � � � �  �   � � � � � � �  �  � � � � 
 � �  � � � � � 
 � 	  � � � � � � � 	 � � 	 , � � 	  � � � � � � � � � � � � � �  � �  
� � � � 
 � � � � 
  � �  � �  
 �  � � � � � � �  � � � � � 
 � � � 	 � .  
 
#  � � � � �  2005 � . �  
  2006 � ., � � � � �  Unilever � � � � � 
 � � �  � 
 � �  � � � � � �  
� 
 � ! � � � � � � � ! � � � � �  � � � � 
 � �  � � � �  � � � 
 , 2 
 � � � � � � � � �  � � � � � 
 � � � � 
 � � � � �  � � 
 � �  
� � � � � � � � 
 � �  � 	 �   � � � � � -� � � � � � 
  �  � �  � � �  � � � � � � � � 
 � ,  � � � � �   � � � 
 � � � �  
� � � � � � 
 � � � � �  
 � � � � � � �  �  � � �   
 � � �  , � � �  � � � � � � � � � � � � �  � � � � � � � �  � � � � � 	   
� � � � � �   � � � � � �  �  � � �   � � � � � ! �  � � � � � � � � . 3 �  � � � ! �  
 � � � � � �  � � � � � � � � � � � � � � �  
� � � , � � �  � � � � � � � � � � � � 	  � � � � � � 	 � �  � � � � � � � � . 7 � � � � � � �  � � � � � � � � � � �  ICEM 
� � � ! �  � � � � 	 � �   � � � � � �  
  � � � �  � � � � � � � � . 
 
10 � � � � �  � �  � � � �  
  � � � �  � � � � � 
 � � � � � � � �  � � � 
 � � � � � �  �  � � � � � � � �   � � � � 	 � � �  
� � � � � � 
  
  2005 � .: 
 
 

� � � � �  ' � � � � � � 	  ' � � -� �  
� � � � � � � 
 � �  

$ � 1 � �  � � � � � #   

(� � � � . � � � � .) 

1 Unilever 
(- � � � � � � � � � /# � � � � � -
� � � � � � � 	 ) 

223,000 (04) 54.4 

2 Procter & Gamble (&' ( ) 110,000 68.2 

3 L’Oreal (0 � � � � � 	 ) 52,403 17.2 

4 Kimberley-Clark (&' ( ) 57,000 15.9 

5 Colgate-Palmolive (&' ( ) 35,800 11.4 

6 Gillette (&' ( ) 28,700 (04) 10.5 

7 Kao (4 � � � � 	 ) 19,143 8.7 

8 Avon (&' ( ) 49,000  8.15 

9 Reckitt Benckiser 
(# � � � � � � � � � � � � 	 ) 

19,900 (04) 7.46 

10 Shiseido (4 � � � � 	 ) 24,184 5.98 
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1.5. � � � � � � 
 �  �  � � � � � � � �  
 
� � � � � � � � � 	   � � � � � � � � � 	  	 
 � 	 � � � 	  � � � � � 
 � � �  � � � � � �  � � 	  � � � � � � � �  � � � � �  
� � � � 
 � � �  � � � � � � � � � 
 .  
 
� � � � �  � � � � � � � 
  (� � � � � � � 
 � �  � � � � 
 � � � � � � � ): 
 

" � � � � �  � � � 
 � � � 
 � �  � �  � � � , � � � � �  � � �  � � � � � � � � � �  
 � � � � � �  � � � � � � � � � , 
� � � � � � � � � �  � � � � � �  � � � � � � � � � , � � � � � � � � �  �  � � � � 
 � � � � � � � � � �  � � � � � � � �  � � � 	  � �  
� � � � � � �  �  � � � � � � � � � . # �  � � � � � �  � �  � � 	 �  � � � � � 
 � � � � � � �  � � � � �  � 
 	 � � � �  �  
� �  � � � � � � � �  � � 
 � 	 � � � �  � � � � � � � 	 � � . 
 
) � � � � � � � � � � � � � � � � � 	  � � � � �  � � � � � � �  � � � � � � � �  � �  � � � � � � �  9 � �  � � � � � � �  
� � � � 
 � �  � � � � � � 
  
  � � � � � � �  � � � � �  � � � 
 � � � 
  (5 � � � � �  � �  2005 � � � ): 
 
 

 
) � � � � � � � �  � � �  
 � � � , � � �  India’s Reliance Industries Ltd (RIL) 
  � � � � � 	 � � �  � � � � � �  
	 
 � 	 � � � 	  � �  � � � � � � �  � � � � � 
 � � � � � � � �  � � � � � � � � � �   
  � � � � , � � � � � � �  
� � � � � � �  � � � 	  � � � 
 � � �  � � � � � � �  � � 	  � � � � � � � � � � �  
  � � � � � � � � � � �  
 � � � � � � .   
 
, � �  
 � � � , � � �  � �  � � � �  � �  � � � , � � � � � � � � ,  BP �  BASF � � � � � � � � � �   � � � 	 �  �  
� � � � �  � � � 
 � � � � �  � � � � � � � � � � �  � � 
 � �  (� � � � � ! �  � � � � �  
  � � 
 � � � � � � �  
� � � � � � � 	 � � �  Basell � �  � � �  INEOS 
  2005 � � �  ), �  � �  � � �  � � � � � � � �  � � � � � � � �  � � �  
� � � � �  � �  � � � � � , � � � � � � � � � 	  � � � � 
 � � � � 
  � � � �  � � 
 � � �  
  2 
 � � � �  �  ( � � � � � �  
(SABIC, Huntsman and INEOS), � � � � � � � 	 � �  � � 
 � �  � � � � � � � � � � � � � �  � � � � � 
 � � � � �  
  
� � � �  � � � � � � � . 

� � � � �  ' � � � � � � 	  $ � 1 � �  � � � � � #  ' � � -� �  
� � � � � � � 
 � �  

1 BASF, / � � � � � � 	  50.63  � � � � . � � � �  80,945 

2 ExxonMobil Chemical, &' (   27.78  � � � � . � � � �  - � �  � � � � � �   

3 Mitsubishi Chemical, 
4 � � � � 	  

 18.23  � � � � . � � � �  33,496 (2004) 

4 Innovene (INEOS), 
# � � � � � � � � � � � � 	  

 15  � � � � . � � � �  * � � � �  8,000 

5 SABIC, &�  � � 
 � � � 	  
( � � 
 � 	   

 18.23  � � � � . � � � �  16,000 (2004) 

6 Asahi Kasei,  4 � � � � 	   11.87  � � � � . � � � �  25,401 (2004) 

7 Reliance Industries, ) � � � 	   15.21  � � � � . � � � �  12,113 

8 Huntsman Inc.,  &' (   12.96  � � � � . � � � �  10,800 

9 Sumitomo Chemical,  
4 � � � � 	  

 10.97  � � � � . � � � �  19,036 (2004) 
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#�  
 � � �  � � � � � � � �  � � � � � � � � � � 
 � � � � �  � � � � � � � �  � � � ! �  � � � � � � � � � � �  � � � �  � , � � �  
� � � � � � 
 � � �  � � � 
 � � � �  � � � � 
 � � �  � � � � �  � � � � � � � : 
 

/ %� � � � � � 	  �  � � & � � � � 	 �  � �  1000 � � � �
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) � � � � � � � : ICIS Chemical Business, � � � �   2006 � . 
 
# � �  � � �  � � � � � 
 � �  � � � � � � � � � � � 
 � 	  
 � � � �  Nexant � � � � � � � � � � �  � � � � � � � � �  
� � � � � � � � �  
   
 � � � � � � � �  � � � � � � � �  � � � � � � � � 
 � �   � � � � � 
 � � : 
 
 � 
 � � ! � �  � � � � � " � � 
 � �  #� � � �  
  � � � � $
 � � 
 � 
 � % � � � � 
 � � �  � � � 
 � �  � �  
2015 
 

� � & � � � � �  ' � � � � � � � � �  � � � � %� � � � � �  

. � � � � �  8 � � �  9 

� � � � � � � �  15  

&� � � � �  13 

� � � � � � � � � �  
� � � � � �  � � � � � � � � �  

20 � � �  21 

� � � � � � � � � � � �  28 � � �  29 

� # �  20 

PTA 29 
 
) � � � � � � � : ICIS Chemical Business, � � � �  2006 � . 
 
� � � � � � � �   
 
#  � � � � � � � � � �  �  � � � � � 
 � � � � 
   � � � 
 � � � 
 , �  � � � � 
  � �  � 	 �  � � � � � � � � 
 , 
� � � � � 
 � � � � 
 �  � � � � � � �  � � � �  � �  � � � � � � � � � �  � � � � � � � � � � � . 3 � �  � � � � � � � �  
� � � � � � �  � 
 � � � � 
 � � �  �  � � � � � �  � � � � � � 	 � � � 	  
  � � � � � � � � � � � � � � . � � � �  � � � � � , 
� � � � � � � � , � � � � � � �  � � � 	  � �  � � � � � �  
  � � � � � � � � � � � �  � � � � � � � � � � � � � � , � �  � � � ! �  
  
� � � � � 
 � � � � 
 �  � �  
 �  �  � 
 � � � � � � � � � . � � � � � � � � � � � � �  � � � � � � �  � � � 	  
  
� � � � � 
 � � � � 
 �  � � � � � � � -� � � � � 
  �  DVD-� � � � � 
 , �  � � � ! �  
  � 
 � � � � � � � � � � �  
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� � � � � � � � � � � � � � . 6� 
 � � � � � �  � � � �  � � � � � �  � � � �  � � �  � � �  � � � � �   � � � �  
� � � � � � � � � � � � �  � � 	  � � � � � � � � � � �  � � � � � � � � � � � � � �  �  � � � � � � � � �  
 � � �  
� � � � � � � � � � � � �  � � � � � � . 
 
&� � � �  10 � �  � � � � � � �  � � � � � � � �  (2005 � .) 
  � � � �  � � � � � � �  � �  � � � 
 �  
 � � � �  
� �  � � � � � � �  � � � � 
 � �  � � � � � � � � � �  � � � � � � � �  (BASF, Dow Chemical, Bayer and 
DuPont)  
 

 

 
1.6. ) � � � � � � 
 � �  � � � � 
 � �  
 
� � � � � � � � � �  
 � � � � � �  � � � � � 
 � 	 � �  60 % 
 � � � �  � � � � 
 � � �   � � � � � 
 � � � � 
 �  � � 	 ! � , 
� � � � �  � � � �  � �   � � � � � � � � �  � � ! � � �  
 � � � � � �  - 38 % �  � � � � � �  - 2 %. 3 � � � �  
� � $� �  � � � � 
 � � �   � � � � � 
 � � � � 
 �  
 � � � � � �  � � � � � 
 � �  
  2005 � . 63.7 � � � � � � � �  � � � �  
(� � � � � � � � : CIRFS).  
 
5 � 	  � � �  � � � � 	  � � � � � � � � � �  
 � � � � � �  � � � � � � �  � � � 	  � 
 �  � � � �  � � � � � 
 � � � � 
 � . 
%� � � � � � � � � �  � � � � � � � � � �  
 � � � � � �  � � �  � � � �  �  � � �  � � � � � � � � � �  � � � � � � � � �  
� � � � � � � � � �  � � � � 	  (� � � � � � � � , � � � � � � � � � ). #  � � � � �  � � � � �  
 � � � � � �  - 
 � � � � � � , 
� � � � � � , � � �  � � � 
 � � � � �  � � � �  �  � .� . 
 
5 �  � � �  � � � � � �  � � �  � � � � 	  � � � � � � � � � �  
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� � � �  

33,496 (2004) 



 14

� � � � %� � � � � � �  � � � � � � � 
 � � �  � � � � 
 � �  � �  
� � � � � � � �

10%
8%

3%79%

&' ( 6� � � � � � 	  2 
 � � � � 4 � � � � 	 3 � � � � � � � �  � � � � � � �
 

) � � � � � � � : IVC 
 
6� � � �  � �  � � � ! � �  � � � � � � � � , � � �  79 % � � � � � 
 � � � � 
 �  � 
 	 � � � �  � � � 
 � � �  � � � � � � �  �  
5 � � � � � �  # � � � � � � � , � �    &� � � � � � � � � � � , �  � � ! � � � � � � , � � �  � � � � �  � � � � � � � � �   
� � � � � �  � �  � � � � � � � . 3 � � � � �  � � � � �  � � 
 � � � � � , � � �  � � � � � � � � 	  � � � � � � � 	  RIL 
	 
 � 	 � � � 	  � �  � � � � � � �   
  � � � �  � � � � � 
 � � � � � � � �  � � � � � � � � � �  – 
 � ! � � � � � � �  � �  

 � � �  � � � � � � � � � �  
 � � � � � � .  
 
+�  � � � � � � �  � � � �  � � � � � 
 � � � � � � �  � � � � � � � 
 � � � � � � � � � �   
 � � � � � �  - � � � ! �  
� � � � � � � � 	  � � � � � � � 	 , Aditya Birla. 
 
� � � � � 
 � � � � 
 �  � � � � � � � � � �  
 � � � � � �  
  +� � � �  � � � � � 
 � � �  
  � � � � � � �  � � �   16.29 
� � � � � � � � 
  � � � � . , � � � �  � � � � � � � ,  
  +� � � �  � � � � � � � � � � � � �   25.58 % 
 � � � �  
� � � � 
 � � �  � � � � � 
 � � � � 
 � .   
 
) � 
 � � � � � , � � �  � � � � � 
 � � � � 
 �  
 � � � � � �  
  +� � � �    
 � � � � � � � � �  � �  5 � � � � � � � � 
  � � � �  
�  2003 � ., � � � � � �   � � ! � �  �  � � � � � �  � � � � 
 � � � � �  � � � � � � � � ! � � � , � � �  
� � � � � 
 � � � � 
 �  � � � � � � � � � � �  
 � � � � � �  
  +� � � �  � � � � � � ! � �  � � � � � � 	 � � � 	  �  
  
� � � ! � � � � �  � � � �  � � � � � �  � � �  � � � � �  �  � � � �  � � � � 
 � � �  � � � � � . & � �  � � �  
� � � � � � � , � � � � � � � � �  � � � � � � � � � � �  � � � � � � � � � �  � � � � �  � � � �  � � � ! � � � �  � �  � � � � � � �  
� � � � � 
 � � � � 
 � � � � �  � � � � � � � � � . 5 � � � � 
 � � � � � � � , � � � � � � � � 
 � � � �  
� � � � � 
 � � � � 
 � � � � �  � � � � � � � � �  � �  � � � � � � �  � � �  � � � �  � � � � � � � � �  �  78 % � �  62 %. 
3 � � �  � �  � � � � � �  � � � � �  � � � � � � 	  
  � � � � �  � � � � � �  � �   � � � � � , �  � � � ! �  
  � � � � � 	 � � � �  
� � � � 
 � �  � � 
 � � � � �  � �  � � � �  � � � �   � � � � � � � � �   � � � � � � � � � �  �  � � � � � � � � � � �  
� � � � � � � � � � � � � � . 
 
2 
 � � � � � � � � � , 	 � � � � � � �  �  � � � � � � � � � � � �  � � � � � � � �  � � � � � � � � � � �  � � � 	  � �  
� � � � � 
 � � � � 
 �  
 � � � � � � � � � � � � � � � � � �  
 � � � � � �  � � 	  � � � � � � � �  � � � � � � � ! � �  �  � � 	  
� � � � � 	 � � �  � � � �  � � � �  � � � � �  
 � � � � � �  � � � ! � � . � � � � � � � � � , � � �  �  � � �  
� � � 
 � 
 � � � � 	  � � � � �  � � � �  � � � � � .   
 
1.7. * � � � � 
 � � � � � � � 
 � 	   � � � � � � � � � � � � � �  
 
3 � $� �  � � � � � !  � � � � � � � 
 , 
 � � � � � 
 � � � � �  � �  � � � � � �  , � � �   � � � � � � � � � � � �  � � �  �  
� ! � � � � � � � 
 , � � � �  � � � � � � � 
 , 
 � � � � � 
 � � � � �  � � �  � � � � � � � , � � � � � 
 � �  
  � � � � � � �  
� � �   � � � � �  � � �  300 � � � � � � � � � 
  � � � � � � � 
  &' ( . 
 
- � � � � � � � � �   � � � � � � � � � � � �   � � � �  
  � � � � � 	 � � �  
 � � � 	  � � � � � � �  �  
  � � � � �  
� � � � � � 	 � , � � �    � � � � � � � � �  � � 	  � � � � � � 	  	 � 
 �  �  � � � ! � � � 	  � � � � � ! � � � 	  
� � � � � � � � � � � , �  � � � ! �    � � � � � � � � � � � � � � � . 



 15

/ � � � � � � � � �  � � � � � � � �  – � � � � � � � 	  
 � � � � ! � � � � �  � � 	  � � � � �  
 � � � � � � 
 � � � � � � � �  
� � � � � � � � � � � � � � :  � � , � � �   � � � � � �   65 � � � , � � � � � � � 	 � �   
  � � �  � � � �  � � � � � �  
� � � � � � � �  �  � �  � � �  � � � � � � � 
 , � � �   � � � � � � �  � � � � � � � � � .  
 
3 � � � � �  � � � � � � ! � � � �  � � � � � � � � � � � � � �  � � � � �  �  � � � �  � � � � � � � 
 �  
  � � � � �  � � � � � � � , 
� � �  +� � � � , ) � � � 	 , * � � � � � � 	  �  1 � � � � 	 , � � � 
 � � 	 �  �   �  � � � � � �  � � � � 
 � � � � � � � � � 	 . 
1 � � �  � � �  � � � � � �  �  � � � � � � � � �  � � � � � �  ! � � � �  
 � �  �   �  � � 	 
 � � � � �   � � � � � � � �  
� � � � � � � � 
 �   � � � � � � � � , � � � � � �  � � � � � � � � � � �  � � 	   � � � � � � �  � � � � � . Novartis, 
� � � � � � � � , � � � � �  
  � 
 � � �  � � � � 
 � �  � � � � � �  � �  2005 � ., � � �  � � � � � � � � � � � � � �  160 
� � � � � � � � 
  � � � � � � � 
  � � � � � � � �  � �  � � � � � � � � � �  �  20 � � � � � � � � 
  � �  � � � � � � � . 
 
9�  � � � � � �   � � � � � � � � � � � � �  � � �  � � � �  
  � � �  � � � � 
 � � � � �  � � � � � � 
 � �  � � � � � � �  

 � � � �  �  � � � � � � � � � � � � � � � � � �   � � 
 � � � � � �  � � � � � �  � �  � 
 
 � � � � 
 � � �  � � � � � � � . #  
2004 � . � � � � � � � � 	  � � � � � � � � �  
 � � � � � �  � �  9.8 %, �  � � � � � ! �  � � � � � � � 
 � � � � �  
� � � � � � � � � 
  
 � � � � � � �  � �  22.5 %. #  ) � � � �  � � � � � �  � � � � � �  35 % � � � � � � � � 	  � � � � �  
� � � �  �  �  � � � � � � � � � � �  � � � � � � � 
 � � . � � � � � � � � � � � �  � � � 
 � � � � 	  � � � � � � � �  Novartis 
5 � � � � �  # � � � � � �  � � � � � � � � � 
 � � � , � � �  � � �  � � 
 � �  � � ! � �  
 � � � � � � �  � �   80 % �  2020 
� . 
 
& 1976 � . �  �  � � � � � � �  � � � � 
 � � � 	  � � � 
 � �  � � � � � � � � � � � � � � � � � �   � � � � � � � �  
  &' (  
� � � � �  � � � � � � � � , � � � � � � � � � � �  � � � � � 	  � �  � � � � � � � 
 � � � 	 �  � � 
 � �  � � � � � � � 
  (� � � � �  

 � � � � �   �  � � � � � � �  � � � � � �  � � ! � � � � � � ), � � � � � 	 � � �  � � � � � . . � �  � � � � � � � 
 � � � 	  
� � � � � � � �  � � � � � � � � � � � �  � � � $� �  
  1980-� �  �  1990-� �  � � � � � . " �  � � � � � � � � , � � �  
� �  � � � � � � �  
 � � � � � � 
 � � � � � � � �  
 � � � �  
  � � � � 
 � � �  � � � � � 	 � � 	  � � � �  � � � � � � �  �  
� � � � �  � � � � 
 � �  � � � � 
 � � � � � �  � � � � � � � 	 � � .  
 
- � � � � � � � , � � � � 
 � � �  
 � � � � � 
 �  � � � � �  � � �  � 	 � � � � �  � � � � � � � � �  � � 	  � � � � � �  � �  
� � � � � �  Tamiflu, � � � � � 
 � � � � � �  � � � � � � � � �  Roche, � � � �  � � � � � � �  
  &' (  
  
� � � � � � � � � � �  � � � � � �  � � ! � � � � � � . #  � � � � �  � �  � � 	 �  � �  � � �  
 � � � � � � 
 � � � � � � � �  
� � � � � � � �   � � � � � � � � 
 � � �  � � � �  �  � �  � � � � � � � � � � � � �  � � � � � 
 � � � � 
 � , �  
� � � � � � � � � � � � � � � � � 	   � � � � � � � 	   � � � � 
  � �  
  � � � � � � 	 � . - �  � � � �  � � � � 
 � � �  

 � � � � � 
 �  � � � ! � � � 	  � �  � � � � � � , � �  � � � � � � �  � � � �  
 � � � � �  � � � � �  
� � � � � � � � � � � � � � � � � 	   � � � � � � � 	 .  
 
3 � � � � � , � � � � � �  
 � � � 
  � �  � � � � , � � � � � � � � � � � � � � � � � �   � � � � � � � �  � � � � �  � � � � � 
 	 � � 	  

 � � � � � � � �  � �  � � � �  
 � � � � � � 
 � � � � � � � �  � �  � � . +� � � � � � 	  Chiron � � � � � �  
� � � � � � � � ! � �  � �  � � �  Novartis, �  � � � � � � � 	  Serono � � � �  � � � � 
 � �  � � � � � � � � � � �  
� � � � � � � �  Merck KGaA. 2 � � �  � �  � � � � � � � � �  � �  � � � 	 � �  � �  � � � � � � �  � � � � � � � �  
  
� � � � � � �  � � � � � � � � � � � � � ,  � �  �  � � �  � � � � ! � � �  � � � � � � � �  � � � � � � � � � � � �  � � � � � � � � , 
�  � � � ! �  � � � � � � � � � � � �  � �  � � � � � � � � � 
 .  

 

' � � � � � � 	  $ � 1 � �  � � � � � #  ' � � -� �  � � � � � � � 
 � �  

(2005 � .) 

Amgen, &' (  12.43 � � � � . 
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Genentech, &' (  6.63 � � � � . � � � �  7,000 

Biogen Idec, &' (  2.42 � � � � . � � � �  4,000 

Genzyme, &' (  2.73 � � � � . � � � �  8,500 

Serono, CH 2.59 � � � � . � � � �  4,750 

Applera, &' (  1.95 � � � � . � � � �  4,500 
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Chiron, &' (  - � �  � � � � � �  5,400 

Gilead Science, &' (  2.03 � � � � . � � � �  2,500 

MedImmune, &' (  1.24 � � � � . � � � �  2,400 

Invitrogen, &' (  1.19 � � � � . � � � �  4,800 
 
#  � � � � � �  2006 � . � � � � � � � 	  Chiron � � � � � � � � �  � � � � � � �  
  Novartis, � � � � � �   � �  
� � �  � � �   � � � � � � � � �  � � 
 � . 
 
1 � � � � � � � � �   � � 
 � � �  � � � � � � � 
 �  � � � �  � �  � � � � � � � �   � � � � ! � � �  � � � � � � 
 . : � � � �  
� � � � 
 � � �  � � � � �  Pfizer � � � � � �  � �   1.5 � � � � � � � � �  � � � � � � � 
  � �   � � � � � � � � �   
� � 
 � � �  � � � � � � � 
 � , �  � �  � � � �  � � � � �  � � � 
 � � 	 �   � � � � � � �  � � 
 �   0.8 � � � � � � � � �  
� � � � � � � 
  (( � � � � � � 
 �  1 � � � � � , 27 � � 	 � � 	  2005 � .). &� � � � 
 � � � � � � � , � � �  � �  � � �  
�  �  �  � � � � � � � � � 	  � � �  � � � �   � � � � 
 � � � � 
  � � � �  � � � � � � � .  
 
#  � � � �  � � � � � � � � �  � � � � � � � �  
 � ! � �  � � � � �  � �  � � � � �  � �  � � � � � � �  � � � �  � � � �  � � �  
� � � � � ! , � � � � � � �  �  � � �  � � � � � � � � �  � � � � �   1 � � � � � � � � �  � � � � � � � 
 . +� �  � � � � � �  
� � � � � �  � �  � � � � �   � � � � � � � �  � � � � � � � 
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 � � � �  � � � � � 	 �  � �  � � , � � �  � � � � � � � �  � � � � �   � �  
� � � � � � � � �   � � � � � � . #  � � � �  � � �   � � � � � � � 	  Sanofi-Aventis � � � � � �  
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 � � � � � � �  � � � � � 	  � � � � � � � 
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#  � � � �  � � � � �  � � � �  � �  � � � � � � � �  � 
 �  � � � � � � � . # � -� � � 
 � � , 
 � � � � �  
  � � � �   
� � � � � 
 � � � � � � �  � ! � � � � � � � 
  Sandoz � � $	 
 � �  �  25%-� � �  � � � ! � � � �  � � �  � �  40 % 
� 
 � � �  � � � � � � � 
   
  / � � � � � � �  �  1 � � � 	  2006 � . (Handelsblatt, 24 � � 	  2006 � .).  
 
# � � � � �  � �  
 � � � �  � � � � � � � � � � � �  � � � � �  � � � � � � � � -� � � � � 
 � � � � � � � �  � ! � � � � � � � 
  
� �   � � � � 
 � �  � � � � � . +� � � � � � 	  Teva � � � � � � � � �  � 
 � � � �  � � � � � � � � � � � � �  � � � �  � � � � �  
IVAX, Sandoz - � � � � � �  �  � � � � � � � �  Hexal, Actavis � �  ) � � � � � � �  - � � � � � � � � � �  �  
� � � � � � � �  Alpharma, Ranbaxy – � � � � � �  �  Betapharm, �  Barr Pharmaceuticals -  
� � � 
 � � � �  �  � �  � �   Pliva. 6� � � �  � �  � � � � � � � � � � �  � � � � � �  � �  � � � � � � �  � � � � � �   � �  
� � � � � � � � �  � 
 �  � � � � .  
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10 � �  � � � � � � �   � � � � � 
 � � � � � � � �  � ! � � � � � � � 
  
  � � � � , �  2005 � . : 
 

� � � � �  ' � � � � � � 	  $ � 1 � �  � � � � � #  ' � � -� �  
� � � � � � � 
 � �  

1 Teva, ) � � � � � �  5.25 � � � � . � � � �  14,700 

2 Sandoz, / � � � � � � 	 /' 
 � � � � � � 	  3.05 � � � � . � � � �  13,397 

3 IVAX, &' (  - � �  � � � � � �  - � �  � � � � � �  

4 Watson Pharmaceuticals, &' (  1.65 � � � � . � � � �  3,844 

5 Alpharma, &' (  553.6 � � � . � � � �  1,400 

6 Barr Pharmaceuticals, &' (  1.31 � � � � . � � � �  1,900 

7 King Pharmaceuticals, &' (  1.77 � � � � . � � � �  2,795 

8 Ranbaxy, ) � � � 	  1.27 � � � � . � � � �  7,195 

9 Mylan Labs, &' (  1.26 � � � � . � � � �  2,900 

10 Andrx, &' (  1.06 � � � � . � � � �  1,680 

 
2 � �  � � � �  	 
 � � � � �  � �  � 
 � � � � � � � � �  � � � � �  
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 � � � � � � � �  � � � � � � � � � 
  - 
� � � � � � � � � � � � �  � � � � � � � � 	  
  � � � � � � �  � � � � � � � � � � .  1 � � �  � � � � � � 
  � � � � � � � � � � , 
� � � � � � 	   � �  � � �  � � �  � � � �  � � � � �  � � � � , �  � � �   � � � � � � � � � 	 , � �  � � � � � � �  � � � �  
� � � � � � � �  � � � �  � � � � � � � �  Bruggemann & Freunde (B&F). . � �  � � � � � �  � � � � 
 � � �  � �  
� � � � � � � 
 � � � � , � � � 
 � � � � � � �  � � � � �  250 � � � � � ! � � � 
  � � � � � � � � � �  �  � � � � �  
� � � � � � � �  
 � � � � � � 
 � � � � � � � �  
 � � � . %� � � � �  � � � � 
 � � � � � �  � � � �  ! � 
 � � � 	 , 
� � � � � 
 � �  � � � � � � � 
  � �  � � � � � , 
 � � -� � � � �  
 � � � � � � 
 � � � � � � � �  � � � �  � � � � , 
� � 
 � � � � � � � � � � �  � � � � � � � � � , � � � � � � � � � � �   � � � � � � � � � � �  � � � � � �  �  � � � � � � � 
 � 	  
� � � � � � �  �  �  �  � � � � � �  
 � �  � � � � �  �  � � � �  �  � � � 
 � � 	 �  � � � � � � �   � � � � � � � � � � �  
� � � � �  
 � � � � � �  � � � � � � �  � �  � � � �  � � � � � � � � � � � �  � � � � � � � 
 � � � � � � . � � � � �  � � 
 � � 	 , 
� � �  � � � � � � � �  � � � � � �   � � � � � �  � � 	  � � � � � �  � � � � � .    
 
)  � 	 � 
  � � � � � , � � �   � � � � �  � � � � 	 � � � �  � �  � � 
 �  � � � 	 � 	 � ( � �  � � � � & �  
� � � � � � � � � � � � , � � � � � � � � �  � � � � 
 �  � � � � � � � � � 	 � � � � � � 	 �  � � � �  
� � � � � 	 � � 	 � � � 	 � ,  � � � � � � � � �  � � � � � � � �  � � � � � 	 � � � � � 	 �  � � � � �  � � � ! � � ! � 
 . 
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5 � � 	 � �  � �  � � � � � � �  
 � � � � � � 
 � � � � � � � �  � � � � � � � �  (� �  � � $� �   � � � � � ! ) 
  2005 � . : 
 

! � %� 	
�  

' � � � � � � 	  � � � � � # �  � � " # � & � �  

1 Pfizer, &' (  51.3 � � � � � � � � �  
USD 

106 000 

2 Johnson   Johnson, &' (  50.5 � � � � � � � � �  
USD 

115 600 

3 GlaxoSmithKline, 
#2: ) +3 * 1) , ( - ) 4  

37.27 
� � � � � � � � � 
  USD 

100 728 

4 Sanofi-Aventis, F 33.77 � � � � � � � � �  
USD 

97 181 

5 Novartis, CH 32.56 � � � � � � � � �  
USD 

90 924 

6 &� � � � , CH 26.98 
� � � � � � � � � 
  USD 

68 218 

7 AstraZeneca, 
#2: ) +3 * 1) , ( - ) 4  

23.95 � � � � � � � � �  
USD 

64 900 

8 : � � � � � � � � � �  Abbott, &' (  22.34 � � � � � � � � �  
USD 

59 735 

9 Merck, &' (  22.01 � � � � � � � � �  
USD 

61 500 

10 * � � � � � � � -Myers &�  � � �  19.21 
� � � � � � � � � 
  USD 

43 000 

 
 

# �  
 � � � � �  � � � � 
 � � �  2006 � ., � � � � �  � � � � � � � � � �  � � �  � � � 	 � � �  � � � � � � � �  
  

 � � � � � � 
 � � � � � � � �  
 � � � � �   � � � � , � �  
 � � � � , � � �  � � � � � � �  
 � � � � � � 
 � � � � � � � �  
� � � � � � � �   � � � � � 	 � � 	   �  � � � � �  � 
 � �   � � � � ! � � � �  � �   � � � � �  �  � � � � � � �  
� � � � � � � � � 	  � �  � � �  � � � � � � � � .   
 
. � �  � � � � � � � �  �  � � � 
 �  � �  � � � � � � � � � �  � � � � � � � � � �   Schering AG, 
  � � � � � � �  
� � � � � � � �  � � � � � � � 	  Bayer, � � � 	  � � � � � � � � 	  � � � �  
  17 � � � � � � � � � 
  � 
 � �  � � �  
� � � � � �  � � � � �  � � � � �  � � � � � � �  � � � � � � � � � � �  
 �  
 � � �  � � � � � � � � � �  � � � � � � � . 
� � �  � � 
 � � 	 � 	  
  � � �  � � � � � �   Bayer-Schering  � � � � � �  � � � � �  
 � � � � �  � �  � � � �   
� � � � � � � � � . � � � � � � � 
 � � 	  
  � � � �  � � � 
 �  � � � � � � � 	  � � � � � � � 	   Merck KGaA 
� � � � � � � � �  � � � 	 � � 
  � �  � � 	  � � � � � � � � �  � � � � � �  � � � � � � � � � � � � �  
  2 
 � � � � , 
� 
 � � � � � � �  �   Serano AG, � �  10.6 � � � � � � � � � 
  � 
 � � .  
 
# � � � �  � �  � � � �  Altana Pharma � � � �  �  � � � � �  � � � � � � �   Nycomed � �   4.2 � � � � � � � � �  
� 
 � � ,  Schwarz Pharma � � � �  � � � � � � � � � � �  � � � � � � � � � � �  UCB � �  4.4 � � � � � � � � �  
� 
 � � , �  � � � � � � � � � � � 	  � �  � � �   Gilead  �  � � � �   Myogen � �  2.5 � � � � � � � � �  
� � � � � � � 
 . 5 �  � � 
 � � � � � � 	  � � � � � � � �  � � � � � � � � � � � �  
  � � � � � � �  � 
 � � �   

 � � � � � � 
 � � � � � � � �  � � � � � � � �  � � � �  � � �   � � � � � � . 
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GlaxoSmithKline (GSK) � � � � 
 � �  � � � � � � � 
 � � �  � � � � � � � � �  � � � � 
 � � � �  �  � � � � � �  
� � � � 
 � �  � � � � � � � � . � � � � � � � 
 � � � � �  � � � � � � � �  � � $	 � � � � , � � �  � � �   � � � � 
 � �  
� � � � 
 � � � � � � �  �  � 
  � 	  � 
 � � � � � � � � � �  � � � 
 � � � � � � � 
 � � �  �  
 
 � � � � � �   � � � � � �  
� � � � � � �  � � � . 2 � � �  � � � � � � � � � � �  � � � � � � � 
 � � � 	  � � � � � � 
 � � � , � � �  � � � � � � � �  � � � � �  
� 
 
 � � � � 
 � � , GSK � � � � � � � � � � 	   � � � � 	 � �  � � �  , � , � � � � � � � � , � � � � � � � 	  � � � ! � �  
� � � � � � �  � 
 � �  � � �  , � � � �  � � � � � �  � � � � � � � �  � � � ! � � � 	   � � � � � � � � � � �  � � � � �  
� 
 
 � � � � 
 � � � .   
 
- � �  � � �  � � � � � � � � �   
 � � � � � , � � � � � � � � �   � � � � � �  � � � ! � � � 	   � � �  � � � � � � � � � � 
 � 	  
� � � � � � � � 	  �  � � �  � � � 	  � � � � ! � �  � � 
 � � � � � � �  � � 
 � 	  � � � � 
 � 	   � � � � � � � � . 
 
%� � � 
 � 	   � � � � � � � �  
 � � � � � � 
 � � � � � � � �  � � � � � � � �  � � � ! �  � � � � � �  � � � � � 
  �  � � � �  
  
� � � � � � � � � �   � � ! �  � � � � � � � �  � � � � � � �  � �  � � � � � �  � �  &� ) 5 � � , � � � � � � � � � � � �  
� � � � � � 	 � �  (� � � 	 � � 	 , � � � � � � � � �  � � � � � ), �  � � � �  � � � � �  �  � �  � � � �  � � � � �  � � � � � � � , 
� �  � � � � � � � � � �  � � � � � � 	 � �  .  
 
�  � � � � �  
 � � � � � �  � � � � �  # ) 7-� � 
 � � � � � 
 � � � � �  � � � � �  – 
  � � � � � � � � � � �  
  
� � � � � �  � � � � � � �  8 ! � � �  ( 
 � � � �  – � � � 
 � � �  �  � � �  , � � �  � � � � � 	  � � � � � � � �  
� � � � � � � � � � 	   � �  � � � � � �  
  3 3 -  �  
  � � � � 
 � � � � 
  � � � �  � �  � � � � � � � � � � � � 
 � � � � �  
� � � � � � � � � � 	 � , � � � , � � � � � � � � , #3 6, � �  � � � ! �  �  
 �  � � � � � �  � � � � � 
 � � � � � � � 
 � � � � �  
� � � � � � � � � � 	 � , 
 � � � � �  �  � �  � � �   � � � ! � � � � 	 � . 3 � � � � � � �  � � � � � � � �  � � � � �  � � � � � �   
� �  � � � � � �  � � � � 
 � � � � � � , � �  �  � � � � � � � � � � 	  � � � � � �  � � � � � � � � � . 
0 � � � � � � 
 � � � � � � � �  � � � � � � � �  � � � 
 � � � � � � � 	  � � � � � � � � �  � � � � � � �  � �  � � � � � � � � � � � �  
� � 
 � � � � 
 � � � � �  � � � � � � � � �  �  � � � �  � � � � � � � � .   
 
" � ! � �  � � � ! �  � � � � � � � �   � � � � � � � � � � � � � �  � � � � � � � � 
 �  � � � � �  
 � � � � � � 
 � � � � � � � �  
� � � � � � � �  � � �  
 � � � � 
 , � � � � � � � � � �  � � � � � � � � �  �  � � � �  � � � � � . . � �   � � � � 	  
� � � 
 � � � � �   �  � � � � �  � � � � � � � � �  �  � � � � � �  
 �  � � � � � �  � � � � � � � � . 
0 � � � � � � 
 � � � � � � � �  � � � � � � � �  � � � � � � � � � 
 � � �  � �  � � � � � � 
 � � �  �  � � � � � �   �  
� � � � � � � � � � �  � � � � � � �   � � � �  � �  � 
 � �  � � � � � � � 
 �  � �  &� ) 5 �  
  � � � 
 � 
 � � � � � � 	  
� � � � � � � .  
 
- � � � � � � 	  � �  
 � �  � � � , ICEM � � � � � � ! � � �  � � � � � � � , � � �  � � � �  � �  � � �  � � � � � � � 
 �  
 � �  
� � �  � � � � � � �  
 � � � � � . / �  � � �  
 � � � � � � 
 � � � � � � � �  � � � � � � � �  � � � � � � ! � � �  
� � � � � � � � � �  � � � � 
 � �  � � � �  � � � � � � � � , � � � � � 	 � � �  � � � � � �  � �  � �  � � � � � 
 � � � � �  
� � � � � � � 
 , �  � �  � � � � � �  �  � � � �  � � � � 
 � � �  
 � � � � � 
 . &� 
 � � � � � � �  � � � � � 	 � � � , 
� � � � �   � � �  � � � � � � � � , 
 � � 	  � � � � � 
 � �  � � � � � � � � 	 , � �  � � � 	 �  � � � � � � � � �  
� � � � � 
 � � � � 
 �  � ! � � � � � � � 
  � �  � � � � � � � � � 
  
 

  � � � � � �  � � � � � � � , 
  � � � � � � � � � �  � � � � � � �  � � � � � �  � � �  � � � �  � � � � � � � � �  . 
 
#  � � � � � �  � � ! �  � � � � � � � � �  � � � � � � �  ICEM � �  # ) 7 /&� ) 5   � �  � � � � � � � � 	   � � � � � �  
� 
 � �  � � � �  
   �  � � � � � �  � � � � � � � � � � �  � � � � � � , 
  � � � � � � � � � � �  � � 	  � � � � � � �  �  � �  
� � � � � .  
 
5 �  � � �  � � � � � � � � � � �  � � � � � � �  �  � � � � � �  � � � � � � �  � � � ! �   � � 
 � � �  � � � � � � � � � � � �  
� � � ! � � � 
 �  � � � � �  � � ! �  �  � � � � � � . )  
  � � � �  � � � � � 
 � � � � �  
 � � � � � � 
 � � � � � � � �   
� � � � � � � � � � � � � �  � � � � � � � � �  � � � � 	 � �  � �  � � � 	  � � � � �  
 � ! �  �  � � � � , � � �  � � � ! � � . 
3 � � � � �  �  �  � � � � � � � � � � �  �   
 � � � � � � 
  �  � � � � � � ! �   � � � � � �  0 � � �   * � � � �  �  
" � � � � � �  / � � � � ,  � � � � � � � �  
  � � � �  � � � � � �  �  � � � � � � � � � � � �  � � � � � � 	 � � . , � �  �  ! �  
� � � � � � ! �     � � � ! � �  � � � � � � �  �   
 � � � � � � 
 � � � � � � � 	  � � � � � � � � � � � � � � . 
 
 
 



 20

 
1.8. � � � 
 � � � � � � 	  � � � � 	   
 
� � � 	 � � �  � � � � � �  �  � � � � � � � � � � �  � � � � �  � � 
 � � � 
 � � �  � � � � � � � �  � � � � � � � � 
 �  

 � � � � � 
 .  5 � 	  
 � � �  � � �  � � � � �  	 
 � 	 � � � 	  � �  � � � � � � �  � � � �  � � � �   � � � � � � � � � � � , � �  
� � � �  � � � � � � �   � � � � � � � � � �  � � � � � � � � 
 �  � � � � �  � � � ! � � �  � � � � �  � , � � � � � � �  � � � ! � �  
� � � � � � � � � 
 � � � � 	  
  � � � � � � � � �  � � � � � � . #  � � � � � � � � �  � �  � � 	 �  � � � � � 
 � � � � 
 �  � � � � �  
� � � ! � � �  
 � � � � � 
  � � ! � �   � � � � � � � �  � � � � � � � � �  � � � � � � .  
 
&� �  � �  � �  � � � � �  � � � � � � � � � 
  � � � � � � � � , � � �  
 � � � � , � � � � � � � � � �  
  � � � � � � �   
� � � � � � � � � � �  � � � � � , � � � � � 
 � � 	 �  � � � �  � � � �  
  � � � � �  � � � � � � � � �   � � � � � , � �  
� � � 
 � � �  � � � � � � �  – 
  � � � � � !  � � �  � � ! �   � � � 
 � � � � � � � � � �  � � � � � � � � � �  � � � � 	   �  
� � � � � � 
 � � � � � �  � � � � � � � �  � � � �  � � � 
 . � � � � � 
 � � � � 
 �   � � � � � � � � � 
 �  � �  � � � �  

 � � � � � 
   � � � � � � � � � 	  �  � � � �  � � � 
  � � 
 � � � � � � � . 1 � � �  � � �  � �  � � 
 � �  � � � 
 � �  �  
� � � � � �     
 � � � � � � � �  � � � � � �  � �  � � � � �  � � 	  � � � � �  � � � � � � �  � � � � � � � � � � � � � � , 
� � � � �  � � �    � � � � � 
 � � � � � � �  � � � � � � � �  � � � �  � � � 
  � � � � � 
 � � �  � � 
 � � � � �  � �  
� � � � � � � �  � � � � � �  � � � � � ,  � � � � � 	 � �   � � � ! � � �  � 
 � �   � � � �  � �  � � � � � � � � � �   � � 
 � � . 
 
. � �  � � � 
 � � � , � � � � � � � � , �  � � �  , � � �  CIBA Specialty Chemicals, � � � �  � �  � � � � �  
� �  � � � �  
  � � � �  � � � � � � � �  � � � � � � � � � � �  � � � � � , � � $	 
 � � �  �  � � � � � � � � �  � � � � � � � � �   
2500 � � � � � � �  � � � �  
 �  
 � � �  � � � � . #  � � � � � � �  � � � � � � � � � � �  � � � � � � � � � �  
 � � � � � 
   
� � � �  � �  � � � � �  � � � � � 
 � 	 � �  � � � � � � � � � � � � � �  40 - 50 % � � � � �  � � � � � �  � �    
� � � � � 
 � � � � 
 � . 
 
&� � � � � � � � � �  � � � � � � � � � �  
 � � � � � 
 �  � � 
 � � � 
 � � �  � � � � � � �  � � � � � � � �  
� � � � � � � � � � :  
 
( � � � � � � � � � � � �  �  �  � � � � � �  
 � � � � � 
 � , � � � � 
 � �  � � 	  � � � � � � � � � , � � � � 
 � �  
� � � � 
 � � , � � � � � � � � , � � � � � � � � � , � � � � � � � � � � � � , � � � � � � � � � � � �  � � � � � 
 � , 
� � � � � � � � � �  � � 	  
 � � � � � � � � � � , � � � � , � � � � 
 � � �  
 � � � � � 
 �  
 � � � � � � 
 � � � � � � � �  
� � � � � � � � � 
  �   � � � � � �  � �  � � � . 
 
#  � � � � � � � � �  � � � � � � 	 �  � �  � � � � �  
 � � � � 	 �   � � 
 � �  � � � � � � . #  ) � � � �  � � � � � �  � � � � �  
� � � � � � � � , � � � � � � � � � � � �  � � � � 
 � � �  � � � � � � � � � �  
 � � � � � � 
 � � � � � � � �  � � � � � � � � � 
 , 
� � � � � � �  � � �  � � � � � 
 � � 	 �  � � � � �  � � � � � � � � � � � , � � �  � � � � � �   � �  � � �  � � � � � � � � . #  
� � � � 
 � � �  � � � � � � �   " 3 ,  � � � � � � � � , � � �  
  ) � � � �  � � � � � �  � � � � � � 	  70 � � � � � � � � , 

 � �  � � � � � � �  
 � � � � � � 
 � � � � � � � �  � � � � � � � � � , � � � 
 � � � � � � �  9� � � 
 � � � � � �  � �  
� � � � � � � � � �   � � � � � �   � �  � � � � � � 
 � �  � � � � 
 � �  � � � �  � � � 
  �  � � � � � � � � � � � 
  &' ( . 
. � �   � � � � �  � � � � � � �  � � � � �  � � � � �  � � � � � � � �  
  � � � �  � � � � � � �  � �  � � � � � � � � �  &' ( . 
 
+ � � � �   � � � �  � �  � � � � 
 � � �  � � �  
 � � � , � � �  � � �   � � � � � � � � �  � � $� � �  � � � � � !  
� �  � � � � � � �  
 � � � � � � 
 � � � � � � � �  � � � � � � � �  � � � � � 	 � � 	  � � � � � 
 � � � � �  � � � � � �    
� � � �  � � � �  � 
 � � � �  � � � � � � , � � � � �  � � � � � � �  � � � � � 
 � 	   � � � � � � � � � � � � � �  � � 
 � � � � �  
� �  
 � � � � , � � � � � � � � � � � 	   � � � � � � � � � � � �   � � � � � � � � � � �  
 � � � � � 
 � � � . 
 
 
 
 
 
 
 
 
 
 



 21

 
#  2005 � � �   � �  � � � � � � � �  � � � � � 
 � � � � � � 	 � �  � � � � � � � � � � �  � � � � � � � � � �  
 � � � � � 
  
� � � �  � � � �  � � � �  � � � � � � � � :  
 

' � � � � � � 	  $ � 1 � �  � � � � � #  ' � � -� �  
� � � � � � � 
 � �  

� � � � " 
 
 � 	  

Chemtura, &' (  2.99 � � � � . � � � �  6,600 � � � � � � � � � � , � � � � 
 � �  �  
� � � � � 
  , � � � � � � � � � � � �  
� � � � � 
 � , � � � � 
 � �  � � 	  
� � � � � � � � 
  

Clariant, 
' 
 � � � � � � 	  

6.22 � � � � . � � � �  23,383 , � � � � � � � � � �  � � � � � � , 
� � � � � �  � � � � � � 
 � , 
� � � � � � � � � � � �  � � � � � � � � , 
� � � � � � � �  � � 	  � � � � � � , 
� � � � � � � � � � �  � � � � 
 � �   

Cognis, / � � � � � � 	  4.19 � � � � . � � � �  8,059 3 � � � � � � � 	 , � � � � 
 � �  
� � � � 
 � � , ! � � � � �  � � � � � � � , 
� � � � � � � � � � � � �  
� � � � 
 � � � � � � �  

Dainippon Ink, 
4 � � � � 	  

45.0 � � � � . � � � �  25,634 , � � � � � � 
 � � � 	  � � � � � � , 
� � � � � � , � � � � � � � � � � � 	  
� � � � 	 , � � � � , � � � � � � � � 
 � �  
�  � � � � �  

Degussa, / � � � � � � 	  13.92 � � � � . � � � �  45,553 : � �  �  � � � � � � � � � � � , 
� � � � � �  �  � � � � � � � � � � � �  
� � � � � � � � , � � � � �  � � � � � � �  
� � � � � � � � � , � � � � � � � � � � �  
� � � � � � � � � �  

Eastman Chemical, 
&' (  

7.06 � � � � . � � � �  12,000 � � � � � � � � � �  
 � � � � � � , 
� � � � � � � � � � , � � � � , � � � �  

Hexion Specialty 
Chemicals, &' (  

4.47 � � � � . � � � �  7,000 , � � � � � � � � � � �  
� � 
 � � � � � � � � , � � � � � � � � � �  
� � � � � , 
 � � � � � � � � � � � , 
� � � � � �  

Hitachi Chemical, 
4 � � � � 	  

5.13 � � � � . � � � �  17,065 � � � � � � � � � �  
 � � � � � 
 �  � � 	  
� � � � � � � � � � �  
� � � � � � � � � � � � � � , � � � �  �  
� � � � � � � 	  

Lubrizol, &' (  4.04 � � � � . � � � �  7,500 � � � � � � � �  �  � � � � � 
   �  
� � � � � � � � �  � � � � � � � � � �  

Rohm and Haas, 
&' (  

7.99 � � � � . � � � �  16,519 &
 	 �  � � � �  
 � � � � � 
 �  � � 	  
� � � � � � , � � � � 
 � �  � � 	  
� � � � � � � � � , � � � � � � � , � � � �  

 



 22

2. � � � � � � �  � � � � � � � � � � � �  � � � � � � 
 �  
 
3 � � � � �  � � � � � � � �  � � � � � �  � � �  ! � � � � �  � � � � �  �  � � � � � � � � � � � �  � � � � � � � � � 
 , 
  
� � � � � � � � � � �  � � �  � � � � � � � � �  �  � � � � � � � � � � �  
 � � � � � 
 � � � , � � � � � � � 	 � �   
� � � � � � � � � � �  � � � � � 
 � � � � 	  � � 	 � � � � � � � � �  � � � 
 � � � � � 
  
  � � � � � � � � � �  
� � � � � � � � � � � � � �   ! �   � � � � �  � � � . , � � � � � � � � � �  � � � � � � � � 
 � , � � � � � � � � , 
  &� 
 � � �  
�  * � � � � � � ,  � � � � � � � � � � � � � � 
 � � � , 
  � � �  � � � � �  �  � �  � � � � 
 � � � � � � � �  � � � � � � � , 
� � � � � � � � �  
 � ! � � �  � � 	  � � � � 
 � � �  �  � � �  ! � � � � �  � � � � �  	 
 � 	 � � � 	  � � 
 � � � � 
 � � � � �  
� � � � � � � � �  �  � � � � � � � � � �  � � � � � � � � �  �  � � � � � � � � � �  
 � � � � � 
 � � .  
 
� � � � � � � � � � � �  � �  � � �   
 � �  ! � � � �  � � � � � � � � �  � �  � � � 	  
 � �  � � � � �  �  
� � 
 � � � � 
 � � � � � � �  
  � � � �  
 � � � � � � � . )  � � � 
 � � � � � , � � � � � � � 
 � 	 � � � �   � � � � � � � �  
� 
 � � �  � � � � � 
  � �  � � � � � � � 	 � � 	 � , �  
 � � � � �  � � � � � � � � � �  � � � � � � � � � � 	  
� � � � � � 
 � � � � � � �    � � � � � 
 � � �  � � � � � � � � � � � � � �  �  � � �  , � � � � �  � � �  � � 
 � � �  
� � 
 � � � � � � �  �  � � � � � 
 � � � � 
 � � � � �  � � � � � � � � �  � �  � � � � � � � 	 � � 	 �   �  � �  � �  
� � � � � � � � � � � � �  � � � � � � � � � � � � �   � � � � � � � � � . 
 
#  � � � � � � �  � � � � � �  � � � �  � � � � � � �  
  � � � �  � � � � � 
 � � � � � : 
 
 � � � � � �   � � � � �  � � �  
� � � � � 
  � � � � � 
 � � � � 
 � , � � 
 � � � � � �  � � � � � � � � 
 � � � �  
 � � � � � 
  �  � � � � � � � � 
 � � � �   
� � � 
 � � � � � �  � � 	  � � �  ! � � � � �  � � � � �  � � � � � � � � 
 .    
 
- �  � � � � �  � � � � � �  � � �  � � � � � � � � �  � � � � � � � . � �  � � � �  � � � � � � �  ICEM   � � � � 
  � �  
 �  

 � � �  � � � � � � � � � �  � � � � � � � � 
 � �  �  � � � � � � � � � 	 � , � � � � � � �  
 � �  �  �   �  � � � � � �  
 � � � 
 � �  � � � � � �  �  ! � � � �   � � � � � � �  �  � �  � � � � � , 
  � � � � � � � � � � �  
  � � �  � � �  � � � 	 � , 
� � �  � � ! � �  � � � � � �  � � � 
 � �  � � �  ! � � � �  � � �  
 � � � � � �  �  � � � � � � � 
 � � � � 	 � �  
� � � � � � � � � �  � � � � � � � �  � � �  � �  � � � � � � � � � � . &� � � �  
 � ! � � �  � �  � � � �  � � � � � � � � 
  
� � � � � � � � � � �  � � ! � . 
 
+� � � �  � � � � ,  � � � �  � � � ! � � � 
 �  
 � � � � � � 
  � � ! � � � � � � � 
 � �  � � � � � � � � , � �  � � � � � � � , 
� � �   � � � � � � �  &� � � � � � � � � �  ICEM, � � � � � � � � � �  � � � 	 � �  � � � � � � � � � �  �  � � � � � � � . + 
� � � �   � � � � �  
 � � � � � � 
  � � � � � � � � 	  � � � � � � � � �  � � � � � � � � �  � � � � 	  �  � � � � � � � . 3 �  
� � � � �  � � � � � � � � � � � � �  � � � �  � � � �  
   � � � � � � � � � �  � � � � � � � � � � � � � �  � � 
 � � � �  
� � � � � � �  � � � � � � , � � �  � �  � � � � �  � � � � � � � � � �  � � � � � , � � � � � � � � � � � 	  �  � � � 
  
 � � � �  
� � �  � � � � � 
 � � � �  � � � � � �  � � �  ! � � � � �  � � � � � . %� � �  � �  � � � � �  �  � � � � � � �  � � � ! �  
	 
 � 	 � � � 	  
 � ! � � � � � �  � � � �  � � � � � � �  
 � � � � � � �  
  � � � � � � � � � � � � � � � � �  � �  � � � � ,  
� � � � � � �  � � 
 � � �   
  � � � � � �  � � � � � � � . � �  � � � �  � � � � � � �  � � � � � � � �   � � � � � � � � � � �  
ICEM 
 � �  � � � � �  � � � � 
 � �   � � � � 
  � �  
  � � �  ! � � � � �  
 � � � � � � 
  � � � � � � � � � �  � �  
� � � � � � � � � � � �  �  � � ! � � � � � � � � � � � �   � � 
 � �  �  � � � � 
 � � � � 
  � � � � �  
� � � 
 � � � � � � � 
 � � � � � �  � � � � � � � � .  
 
, �  ! �  � � � � � � � � 	  �  �  � � � � � � � �  � � 
 � �  � � � � � � � � � � � � � . 5 � � � � � � � � � � � � �  

 � � � � ! � � � � �  � � � � � � � 	  � � 
 � �  �  � � � � ! � � �  � � � � � � �  � � � �  
  � � � � � � �  �  
 � � � � � � �  
 � � 
 � 	 � �  � � � � � � � �  �  � � � � � � �  � � � � � �  
 � � � � � � 
 � � � 
 � � � � � 
 � � � � �  � � � � � � � � � 
  
� � �  �  � � � �   � � � � � �  � � � � � � �  � � � � � �  � � � , � � �  � � � � � � � �  
 � � � � � 
 � � �  � � � � � � �  
  
�  �  � � �  � � � � � � � � � �  21-� �  
 � � � . � � � � � � �   &' ( , ) � � � � � 	  �  4 � � � � �  � � � � � � 
 � � � , 
� � �  � � � � �  � � ! � �  � � � � � � � . 
 
2.1. «$ � � � � � � � � � � � � � �  �  %� � � � � » �  «+� � � � � � � � �  � � %� � � � � » 
 
«* 	 � � 	 � 	 � � � � � � 	 �  �  � � � � 	 � » - � � � � � 
 � � � � � 	  � � � � � � � � 
 �  � � � � � � � � � �  
� � � � � � � � � � � � � �  � �  � � � � � � � � � �   � � 
 � � . ) � � 	  � �  � � � � � � � � � �  
  +� � � � � , � � �  
  
1984 � . +� � � � � � � 	  � � � � � � � � � 	  � � � � � � � � � �  � � � � � � � � � � � � � �  � �  � � � � � 
 � � �   
�  � � 
 � � 	 � � �  � � � � � � � �  � � 	  “3 � 
 � � � � 
 � � � � � � �  �  � � � � � � ”. . � � �    � � � � � �   
� � � � � � � 
 � � �  � �  
 � � � � � � �   
 � �  � �  � � �  � � � � � � � � � � .  



 23

 
«3 � 
 � � � � 
 � � � � � � �  �  � � � � � � » � � � � � 
 � � �  � � � �   �  � � � � �  � � � � �   � � � � � 
 � 	 , 
� � � � � � � � � � � �  �  � � � � � � � � � � �  �  � � �  � � � �   
  � � � � � � � � � �  � � � � � � � � � � � � � � . � � � � �  
� � � � � � �  � � � � � � � � � �  � � � � � � � � � � 	  � � � � � � � ,  � � � � � � 	   � � � � � � 
 , � � � � � � � 	  
� � � � � � � � � �  
 � � � � � 
 ,  � � � 
 � �   � � � � � �  �  � � � � � �  � � � � � 
 � 	 , �  � � � ! �  � � � � , � � �  � �  
� � � � � � � 	 � � 	 �  � � � � � � � 	  
 � � � � � �  � � � � � �  � �  � � � � � � � � , � � � � � � � �  
 � � � � � � 	  
� 
 � � � � � � � � � 
 � , � � � � � �  � �  � � � 
 �  � � � � � � � � 
 � � �  � � � � � �   «3 � 
 � � � � 
 � � � � � � �  �  
� � � � � � » 
  � � � � � � �  � � � �  � � �  
  � 
 � � �  � � � � � � � � � 
 � � �   � � � � � � �  (� �  � �  
  � � � � � � �  
� � � �  � � � � ). � � � � �  � � � �  � � �  � � � � � � � 	  � � � ! � �   � � 
 � � � � �  � � � � � � � 
 � � � � 	 , � � � � �  

 � � 
 �  � � �  � � � �   � 
 � � � � � � � � � 
 � . +� � � � � � � , 
   
 � � � � � �  � � � � � � �  � � � � � � � � 	   
� � � � � � � � �  � � 
 � � � 
 ,  � � � ! � �  � � � 
 � � � � �  � � � � � � � � �   «3 � 
 � � � � 
 � � � � � � �  �  � � � � � � »  
� �  � � ! � � �  � � 
 � � �  � � � � � � � � .  
 
#  2003 � .  " � ! �  � � � � � � � �  &� 
 � �  � � � � � � � � � �  ( � � � � � � � � �  (ICCA) � � �  � � 
 � �  
� � � �  �  � � � �   � � � � � � �  , � � � 
 � � � � � � � 
   / � � � � � � �  �  � � � � � � . 3 � 	 � � � � � � � � 
 �  
� � � � � � � �  � � � �   � � � � � � � � � � � � � �  � �  
 � �  � � � � � �   � � � �  � � � , 
 � � � � � 	  
� � � � � 
 � � � � 
 , � � � � � � � � � � � � � 
   �  � � � � � � 
 . &� 
 � �  � � � ! �  � � � � � � �   � � �  � � � � �  
 
 � � � � � � �  � � � � �   � � � � 
  � � � �  � � � � � � � � . 
 
&� � �  � �   � � � � � �  �  � �  � � �   � �  � � � � � � � , � 
 	 � � � � � �  �  � � � �  � � � � � � � � 
 � � . & � � � � �  
� � � � � � � ,  � � � � � �   � � � � � 
 � � � � � � � 
 � � � � �  � � � � � � � � � � �  � � � � � �  � �  
� � � � � � � � � � � � � � �   � � � � � � � � � � �  �  � � 	 � � � � � � � � �  � � � 
 � � , 
 � � � � �  � � � � � � �  
� � � � � � � � � � � 	  � � �  � � � � � 
 � � � � � 	 , � � � � 	 � � � � � � � � 	  � � � � � � � � 
 � . & � �  � � �  
� � � � � � � , � � � �  � �  � � � � � � � � , � � �  � � � � � � � �  «3 � 
 � � � � 
 � � � � � � �  �  � � � � � � » 
� � � � � � � � � � �  � � � � , � � �    � � � � � �  � � � � � � � � � � � � ,  � � � � � � � � , 
  � � � � � �  
� 
 � � � � � � � � � �  � � � � � � � � � � � � � �  �  � � � �  EMAS �  � � ! �  � � � � � � � � �  � � � � � � � � �  IS0 
14001. ) � � � � �   
 � � � � � � � �  
 � � � � � � 
   � � � � � � � � � � � �  �  � � � � � �  � � � � � 
 � 	  � �  
� � � � � �  � � � � � �  � �   � � � � � � � � 
   � � � � � � � � � �  � � � ! �  � � 	  � � � � � � � 
 � � � � � �  � � 
 � � � � � �  
� � � � � � �   �  � �  � � � 
 � � � � � 
 .  
 
&� � �  � �  � � � ! �  � � � � � � � � , � � �  100 � � � � � � � � � � � � �  � � 
 � � � 
  � � � � � � � � � 
  � � � 
 � � �  
� � � � � � � � � �  � � � � � � � �  �  44 � �  52 � � � � � � � �  � � � � � � � � � �  ICCA �  � � � � � 	 � � �   
� � � � � �    � � � � � � � � � � � � � �  �   � � � � � � � � 
 �  «3 � 
 � � � � 
 � � � � � � �  �  � � � � � � ». � � �  � � � �   
� � � �  � � �  
 � � � � ! � � � � �  � � 	  � � � � ,  � � � � �   
 � � � � � � �  � � � � �   � � � � 
  � � � �  
� � � � � � � � . 
 
+� �  � 
 �  � � � ( � , � 	 �  � � � ! � � 	 � � �  � � � 	  � � � � � � � � � �  � 	 
 � ( � � �  � � � � � $ � � � 	 �  
� � � � � � 	 �   � � � � � � � �  �  � � � � 
 � � � � �  � �  � � � � � 	 � 
 � � 	 � .   
 
� � � 	 � � �  � � 	 � 
 ( � � � � �  � � � � � 	 � �  � � 	 
 � � � � �   
  � � � � � � � , � � � � � � � 
 � � � � � �  
  3 3 -  
� � �  � � � � 
 � � � � �  “+� � � � � � � �  * �  � � � � � � ”. # � � � � � �  � � �  � � � � � � � �  “� � � 
 � � � � , 
� � � � � � �  � � ! � �   � � 
 � � � 
 � � � � �  � � � � � � 	 � � � �  � � � � � � � � � � � , � �  � � � 
 	  � � �   � � � �   

 � � � � ! � � � � �    � � 
 � � � 
 � � � � � 	   � � � � � � � � � � � �  �  �  � � �  � � � � � � � � �  ”. 
 
#  � � � �  � � � � � � �  � � � � � � � � � � � , � � � 
 � � � � , � � � � � 	 � � 	  � � � 
 � � �  � � � � � � � � � � � � � � �  
� � � � � � � , �  � � � � � �  - � � �  � � �  � � � � � � � � � � . 5 � � � � ! � � � �   � � � � � � 
 � � � � , 
  � � � � � , 
� � ! � �  � � � �  � � � � � � �  � � �  � � � � � � � � � � 
 � � � � �   �  � � � � 
 � � � � � � � �  � � � � � ! � � � �  
� � � � � � � � � � � � � , � � � � � � � � � � � � �  �  � � � � � � � � � �  � � � � �  � �  � � � � 
 �  � � 
 � � �  � � � 
 . 
 
# � � � �  � �  � � � �  � � � � � � � � �  � � 	 � � � �  � � � � � � � � � � � �  � � �  � � � � 	 �  � � � � �  � 	 �  
� � � � � � � � � �  
 � �  � � � � �  �  � � � � �  � � 	 � � � � � � � � � �  � � � � � � � � �  � �   � � 
 � �  3 3 - , 
� � � � � � � � ,  � � 
 � � � � �  � � 	  21 � � �  � � � � �  +� � � � � � � �  � � � � � � � � � , � � � � � � ! � � � � � �  � �  
� � � 
 � � � � � � �  
  1 � �  � �  ; � � � � � �  (1992 � .), �  � � � ! �   ) � � � � � � � �  � � � � � �   � � � �  
� � � � � 
 � � . 



 24

 
" � � � � �  � �  � � � �  �  � �  � � �  � � � � � � � � 
  � � � �  
 � � � � � � �  
  � � � � � � �   SAICM 
� � � � � � � � �  3 3 -  � �  � � �  ! � � � � �  � � � � � , � � � � � � �  � � � � � � 
 � �  
   
 � 
 � � � �  2006 � . 
 
2.2   � � � � � � � � � � � 
 � �  � � � � � �  
  � � # � " � � � � � � � � "  " � � � � � � � � (  � � � � � � � 
 � � �  
� � & � � � � � � �  (SAICM). 

 
 #  
 � 
 � � � �  2006 � . � �  � � ! �  � � � � � �  �  � � � 
 � � � � � � �  � �   � � � 
 � � � � �  
� � � � � � � � � � �  
 � � � � � 
 � � �  (ICCM) 
  5  � � �  UNEP � � � � � � � � � �  � � � � � � � � � � 
 � � � � �  
 � � � � � � � � 
 . - �  � � � �  � � � 
 � � � � � � �  � � � �  � � � � 	 � �  � � 
 � 	  
 � � � � � � � 	  � � � � � � � � �  
«&� � � � � � � � � � � � �  � � � � � �  �  � � ! �  � � � � � � � �    � � � 
 � � � � �  � � � � � � � � � � �  

 � � � � � 
 � � �  (SAICM).  � � � � � � � � �  SAICM � � � � � � �  � �  � � � �  � � � � � � : 5  � � � � � � �  
� � � � � � � � � �  � �  � � ! �  � � � � � � � �    � � � 
 � � � � �  � � � � � � � � � � �  
 � � � � � 
 � � � , 3 � � � �   
� � � � � � � � � � � �  � � � � � � � � �  (OPS) �  / � � � � � � � � � �  � � � � �  � � � � � 
 � �  (GPA). 
  
%� � �  � � � � � � � � 
 �  SAICM – � � � � � � � 
 � 
 � � �  � � � � � � �  , � � � � � � �  �  � � �  
  
� � � � � � � � � � � �  � � � � � � �  � � 	 � � � � � � � � �  � � 	  
 � � �  � � � � �  �  � � � 
 � � � �  
� � � 
 � � � � � � � 
 � , � � � � � � � 
 � � � � � �  � � � � � � � � � �  � � � � � � � � � � � � � � , � � � 
 � � � � �  �  
� � � � � 
 � � � � � � � 
 � � � � �  � � � � � � � � � � �  � �  � � � �  � � � � � � 
 � � � 
  �  � � � � �   � � � � � 
 � � � � 	  
� � 	  � � ! � � �  � � � � � �  
  � � � � � � � � � � �  � � � 
 � �  � � � � � � 	  �  � � � � � � � � � � �  
 � � � � � 
 � � � , 
�  � � � ! �  � � � � � � � � � � �  � � � � , � � � � � � � 
  �  � � � 
 � �  � � � � � � � � � � � � . 
 
, � �  
 � � � , � � �  � � �  	 
 � 	 � � � 	  ! � � � � � � �  � � � � 
 � � � � 
  � � � �  � � � � � , � � � �  
� � � 
 � � � � � � � � �  
  5  � � � � � � �  � � � � � � � � � � , � � � � � � � � � � �  
 � � � �  � � � � � � � � , 
 � � � � 
 � 
 � 
 � � � �  
  � � � 
 � � � � � � � . , � , � � �  �  �  �  � �  � � � � 
 � 	 � � � 	  � � �  � � � � � � � �  � �  
� � � � � � � � � � � �   � � 
 � � , � � � � � � � � � �  
  � � � � �  � � � � � � � � � � � �  � � � � � � � � � , � � � 	 �   �  

 � � � � � � � �  � � � � � � � � � � � � 
 � � � �  � � � � � � � 	 .  #  / � � � � � � � � �  � � � �  � � � � � 
 � �  

 � � � � � �  � � � � � � � �  
 � � �  
 � � � � ! � � �  � � � � � � � �  � � 	 � � � � � � � � � , � �  � � � � 
 � 	 � � � �  � �  
� � � � � � � � � � � �  �  � � ! �  � � � � � � � �   � � 
 � � . 
      
� � � � � � � � �  SAICM � � � � � � � � 	  � � � �  � �  � � � � � � � � �  � � � � � . 2 �  � � ! � �  
� � � � � � � � � � � � � �  � � � 
 � � � �  �  � � � � � � � � � �  REACH, � � � � � �  SAICM 	 
 � 	 � � � 	  
� � � � � 
 � � � � � �  � � � � � � � � 
 � � , � � 	 � � � � � � � � � � �  � � � � � � �  � � � � �  � � � � � � � � � � � �  
� � � � � � � . #  � � � � � 	 � � �  
 � � � 	  
  � � � � � �  � � � � � � �  � � � �  � � � 
 � � 	 � � 	  5 
� � � 
 � � � � � � � , � � � 
 	 � � � � � �  � � � � �   � � � �  � � � � � � � � � . 
      
1 � � � � � � � � � � �  � � � � � ! � � � 	  � � � � � � � � �  SAICM � �  
 � � � � � � � �  � � � 
 � � � � � � �  ICEM 

  � � � �  � � �   	 
 � 	 � � � 	  � � �  � � � � � �  �  � � � � � � � � � � �  � � � � � � � , � .� . � �  � � � ! � �  

 � � � � � � � � 
 � � � � 	  
 � � � � ! � � � � 	 � �  
 � � � � � � � 	  � � � 
 � � � � � 
  
  � �   � � � � �   � �  
� � ! �  � � � � � � � �   � � 
 � � , � � � � � � � 	  � �   
 � � � � ! � � �  � � � � � � � 
 � � � � �  � � � 
 � � � � � � � 
 �  
� � �  � � �  � � � �  � � � � � � . ) � � � � �  
  � � � �  � �  � � 	 �  
 � ! � �  � � � � � � � � � �  ICEM �  � � � � �  
� � � � � � � 	  � � ! �  � � � � � � � � �  � � 
 � � � � 	  �  � � � � � � �  � � � 
 � � � � � 
 . 
 
2.3   � � � � � � �   REACH 
 
#  2001 � � �   +� � � � � � 	  2& � �  � � � � � 
 � � �  «* � �  �  � � � �   � �  � � � � � � � �  
  � � � � � � �  
� � � � � � � � � �  
 � � � � � 
 », 
   � � � � � �  
 � � � � � � 	  � � � � � � �  � � � �  � � � � � � � �  
� � � � �  � � � � � 	  
  � � � � � � � � �  � � � � � � �  � � � � � � � � � � � , � � � � � � , � � � � � � � � � 	  �  
� � � � � � � � � 	  � � � � � � � � � �  
 � � � � � 
  (REACH) 
 
6� 	 
 � � � � � �  � � � � �  +� � � � � � �  2& 	 
 � 	 � � � �  � � � � � � ! � � �  � � � � 	  � � � � � � � � � � � � 
 �  �  
� � � � �  � � � � � � �  � �  � �  �  � :   
 



 25

# � � � � � � � � � �  
 � �  � � � � � �  
 � � � � �  � � � ! � �  �  �  �  � � � � � � 
 � � � , � � �  � �  � � �  � � � �  

 � � � � � 
 �  	 
 � 	 � � � 	  � � � � � � � �  � , � � � � � � � � , � � � � � 
 � � � � � � �  �  � � � � � � � � �  
� � � � � � � � � �  
 � � � � � 
  � � � ! � �  �  �  �  � � � � � � 
 � � � , � � �  � � �  
 � � � � � 
 �  � � � � � � � � � .  
 
- � � � � � � � � � � � �  � � � � 
 � � � � 
  � � � �  � � � � � � � � � � � � � �  � � � � � �  � � � � � � � � � �  
� � � � � � � � � � � � � �  �  
 � � � � ! � � �  � � � � � � � � 
 � 	  � � 	  � � � � � � � � � 
  � � � � � � �  
 � � 
 � � �  
� � � � � � ! � 
 � � � � 	  � � � � � � � � �  � � �  � � � � �  � � � � � � � � � � � �  � � � 
 � 
 � �  
 � � � �  � � � �  
� � � � � � � 
 �  2&. #  � � � � � 	 � � �  
 � � � 	  � � � � � � � � 	 , � � �  � � � � � � � 
 �  
 � �  � � �  
  � � �   �  
2007 � � � � .  
 
#  � � � � � � � � � � � �  � � � � � � �  
  2& 
 � ! � � � �  �  � � � �  � � � � � �  2 
 � � � � � � � � 	  
 � � � � � � � 	  
� � � � � � � � � 
  � � � � � � � � � 
 � � � � � , � � � � � � � � � �  � � � � � � � � � � � � � �  �  � � � � � � � � � �  
(EMCEF), 
 � � � 	 � � 	  
  ICEM. 
 
&� � � � � �  REACH � � � ! �  	 
 � 	 � � � 	  � � � � �  � � 	  � � �  ! � � � � 	  
  ICEM, � � � � � � � �   
 � �  
� � � � � � , � � � � � � � � �  � � � �  � � � � � � � � � �  
 � � � � � 
 �  
  2&, � � � ! � �  
 � � � � � 	 � �  
� � � �  �  � � � � � � � 
  . ) � � � � � � 
 � � � 	 , � � � 
 � � � � � � �  2 
 � � � � � � � � � � � � �  
  � � � � �  
2006 � .,  � � � � � � � � , � � � � �  � � � � � � �  � � � � � � � �  � �  � � � � � � � � �  � � � � �  �  � � � � � � � 
  �  � � �  
� � � � � �  �  � � � �  � � � � � � � � � � � � � � �  � � � � � : 
 

0,00

5,00

10,00

15,00

20,00

25,00

30,00

35,00

 %

1

0 � � 	   
 � � � � � �  . � , � � � � � � ( & � � �  � � �  � � � � � � � �  REACH 

&' ( ' 
 � � � � � � 	

1 � � � � 	 - � � 
 � � � 	

4 � � � � 	 8 ! � � 	  ( 
 � � � �

&� � � � �  � � � � � � �  ( 
 � � � � , � � � � � � � �  +� � � � � � � � �  � � � 	  �  , � � � � �  � � � � � �

5 �  � � �  �  � � � 
 � 
 � � � � � � 	  � � � � � �  
 
&� � � � � � �  � � � � � � � � �  � � � � � � � 
 � � � 	 � , � � � � � � � � �   � � � � � � � � � � �  � � 
 � �  
� � � � � � � � � �  
 � � � � � 
  
  � � � � � � �  � � � 
 � �  11 � � �  � � � � � 
 � 	 � �  3,5 � � � � . � 
 � � .  
 
 , 	 �  � � � � � �   � � � � 	 � � � � 	  � � � 	 � � �  REACH? 
 

o # � �  � � � � � � � � � �  
 � � � � � 
 �  (� � � � �  � � � � � � � � �  �  

 � � � � � � 
 � � � � � � � �  � � � � � � � � � 
 ), � � � � � 
 � � � � � �  
  � � $� � �  
� � � � �  1 � � � � �  
  � � � , � � � ! � �  � � � �  � � � � 
 � � � � 
  � � � �  � � � � � � �  
� � � � � � � � � � � � 
 � � � .  

 
o � � �  � � � � � 
 � � � � 
 �  � � � � �  10 � � � �  
  � � �  � � � ! � �  � � � � 
 � � � � 	  

� � � � �  �  � � � � � � � � � �  � � � � � � � � � � � �  (CSR).  
 

o +� � � � � � � , � � � � � � � � � � � 	  � � � � � �  � � � � � �   �  � � � �  ! �  
� � � � � � � � � � �  
 � � � � � 
 � , � � �  �  
 � � � � � � 
 � � �  � � � � � � � �  � � , 



 26

� � � � �  � � � � � � �   � � � � �  � � � � � � � � � � � � 
  � �  ! � 
 � � � � �  �  � � � � � � � . 
(, � �  � � � � 
 � � � � 	  � � � � � �  “3 � � �  
 � � � � � 
 �  – � � � �  � � � � � � � � � � 	 ”).  

 
o - �  � � � � � � �  �  
 � � � � � �  � � 	  � � � � � 
 � 	  
 � � � � � 
 �  �  � � �  


 � � � 
 � � � � 	  � � � � � �   
 � � � � � � � �  � � � � � � � � � �  2 � (  � �  �  � � �  
� � � � � � � ,  � � � �  � � �  � �  �  �  �  � � � � � � � �  � � � � � � � � � �  

 � � � � � 
 � � � .  

 
o 3 � � � �  � � � � � � � � 
 �  
 � � � � � 
 , � � � � � ! � � � �  � � � � � � � � � � �  
  2&,  

� � � � � 
 � 	 � �  � � � � � � � �   30 000. 
 

o &�  � � 	  18 � � � 	 � � 
  � � � � �  � � � � 
 � � � � � � � � � �  � � � � � � � � � � �  

 � � � � � 
 � , � � � � � � � 
 � � � � � �  � � � � � �  �  �  �  � �  � � � � � 
 � � �  � �  

 � � -� � � � �  2 � ( . 

 
2.4. � � � � � � � � �   � � � � � �  �  � � � � 	  
 
&� � � � � � � �  � � � � � � �  �  � � � �  � �  � � � � �  � � � � � �  �  � � � � 
 � � �  �  � � � �  
  � � � � � � � � � �  
� � � � � � � � � � � � � � . - � � � � � � � � �  � � � � � � � �  � � � � �   � � � �  � �  � � �  �  � � 
 � �  �  
� � � � � � � � �  � � � , � � � � � � � �   � � � � � � 	  � � � � �  
 � � � � � 
 , � � � � � 
 � � � � � �   
  � � � � � � � � � �  
� � � � � � � � � � � � � � , � � � � � � � �  � � � 	  � � � � � �  � �   � � � . . � � � � � � �  � � 
 � � 	 �  � � � , � � �  
� � � � � � �  � �  � � � � � � �  �  � � � � �  � � �  �  � � � � � 
 � 	 � �   40 - 50 % � � � � �  � � � � � � � � � � � � �  
� � � � � � � � � �  � � � �  � � � � . 
 
) � � � � �  �   � � � � �  � � � � �  � � � � � � � � �   � � �  � �  � � �  �  � � 
 � �  � �  � � � � � � �  � 
 �  � � � �  
� � � � �  � � � � � � � �  � � � � � � � �  � � 	  � � � � � � � � � �  � � � � � � � � � � � � � � , � � 
 � � 	 
  � �  
� � 
 � � � � � � � � � � �  � � � � � � 	  � � � � � � � � � � � � � � � � �  � � � � � � � � .    

0,00

10,00

20,00

30,00

40,00

50,00

60,00

70,00

2000 2001 2002 2003 2004 2005 July
2006

6 � � �  � �  � � � " (  � � � � �  �  � � � � . � 3 4  
%�  � � � � � � �  

�
) � � � � � � � : * � � � � � � � �  3 � 2+,  Petroleum Intelligence Weekly; 

� � � � � �  � � � � 
 � � �   � �  � � � � � � �  � � � �   � � � � �  � � 
 � �  OPC 
 
� � � 	   � � � � � �  � � � � � � � �   � ! � � � � � , � � �  � � � �  � �  � � �  �  � � 
 � �  � � � � � � � �  � � � � �  
� � � � � �   80 � � � � � � � 
  � �  � � � � � � �  � �  � � � � �  2006 � ., � � �  � � � � � � � 
 � �  � � � � � �  � �  

 � � � � �  � � � � 
 � � �  � � � � 	 � � 	  �  � �  � � � � � � �   � � ! �  60 � � � � � � � 
 . +� � -� � �   ! �  

 � � � ! � � �  � � � � ! �   � �  � � , � � �    � � � � � � � � � �  � � � � � � � � � �  � � � � � � �  � � � �  � � ! �  40 
� � � � � � � 
 . - �  � � ! �  � � � �  � � �  � � �  � � � � � � 	  � �  � � � � �  � � � � � � 
 � � � , � � � � � � � � �  



 27

� �  � � �  � � � � � � � � � �  � � � � , � �  � � � ! � �  � � � � �  
  
 � �  , � � �  � � � �  � �  � � �  �  � � 
 � �  
� � � � � � � � 	  
 � � � � � �  � �  � � � 
 � � � � �  �  2004 � .  
 
2 � � �   � � � � � � � 	 � , � � � � � � � � � � � 	  � � � � � � � � � � � �  � � � � 	  � �  � � � 
 � �  � � � � � � , � � � � �   
� � � � � � ! � � �  � � � � �  
 � � � �  �  � � �   � �  � � � � � � � � �  � 
 � � �   � � � �  � � � � , � � � � � � � 	 � , 
� � � � � � � � � � �  � � � � � 	  � �  
 � �  � � �  � � � �  � � � �  � � � � � �  �  � � � � � � � � � � �  � � � � � , � � �  
� �   � � � � � 	  � � � � � � �  � � -� �  � � � � � � �  � � � �  � � � � � � . &� � ! � � � �  � � � � � � 
  
  � � � �  
� �  � � �  � � � � �  � � � � � � � � �  � � � 	   � � � � � � � � � � �   � � � � �  � � � � � � � � � � .  
 
%� � �  � �  � � � � � � � � � � � � � �  – � � �  � � � �  
 � ! � � �  
 � � � � �  � � �  � � � � 	 � � �   
� � � � � � � � � � �  � � � � � � � 	 � �   � � � � � � 	  � � � � � � � � � � � �  � � � � � � � � � 	  � 
 � � �  � � 
 � � � 
 . 
) � 
 � � � � � , � � �  � � � � � � � � � 	  � � � � � � � � � � � � � �  - � � � �  � �  � � � � � � � �  � � � � � � � � � � �  
� � � � � � � � . 5 � ! �  
   � � � � � � �  2&  � � � �   � � � � � � � � � � � � � �   � � 	  � � � � � � � � , 
� � � � � � � 	 � � � �  70 � � � � 
 � � � -� � � � 
   �  � � � � �  
  � � �  � � ! � �  � � � � � � � � � � �  

 � � � � � � 
 � � � � 	 . &� � � 	  
 � � � � � 	  � � � �  
  ) � � � � �  – 8,24 � 
 � � � � � � �  � �  � # � � , �  
� � � � 	  � � � � � 	  - 
  : � � 
 � � , � � �  � � �  � � � � � 
 � 	 � �  
 � � � �  3,27 � 
 � � � � � � � . #  
� � � � � !  � � �  � � ! �   � � � �  � � � � � 
 � � � � 	  / � � � � � � 	  (8,21), 0 � � � � � 	  (5,0), ) � � � � � 	  
(4,93), # � � � � � � � � � � � � 	  (4,89), � � � � � �  (4,60) �  1  � � � � 	  (6,38). () � � � � � � � : 
EUROSTAT; � � � �  2005 � .). 
 
#  � � � � � � � � � �  � � � � � � � � �  � � � � � � �  
 � � � 	 � � �  � � � �  � � � �  � � � � � � �  (� � � � � � � � �  
� � � 
 � � 	 � �  �  � � � �   � � � � 
 � � � � 
  � � � �  � � � � � � � � 	  � � � � � � ):  
 
 

0,0609

0,0769
0,0701

0,0483

0,1684

0,1272

0,0638

0,1009

0,0527 0,0517

0,0736
0,0807

0,1077
0,1003

0,0549

0

0,02

0,04

0,06

0,08

0,1

0,12

0,14

0,16

0,18

6 � � �  � �  � � � � � � � � � � " (   � � 
 � � �  � � � � � (  %�  
 � � �   �  � � � � � � � �  � 3 4

( 
 � � � � � � 	 / � � � � � � 	 0 � � � 	 � � � 	 0 � � � � � 	 ) � � � � 	 4 � � � � 	

+� � � 	 " � � � � � � - � 
 � 	  6� � � � � � 	 - � � 
 � � � 	 � � � � � � ' 
 � � � � � � 	

,  � � � 	 # � � � � � � � � � � � � 	 &' (
 

 
  ) � � � � � � � : " � ! �  � � � � � � � �  . � � � � � � � � � � � � �   ( � � � � � � 
 �  (IEA), 2006 � . 
     (
  � � � � � �  �  &' (  � �  
 � � � � � �  � � � � � !) 
 
2 � �  � � � �  
 � � � � � , � � � � � � �  � � � � � � ! � �  
 � � 	 � �  � �  � � � �   � �  � � � � �  �  
� � � � � � � � � � � � � � , - � � � � � � ! � �  
 � � � � � � � � � � 	  � � � � � � � � � � �  
  � � � , 
  � � � � � � � � � � �  
� �  � � � � � � �   � � � � � � � � �  � � � � � � � � � . 3 �  � � � �  � � � ! �  � 
 � � � � � � � � � 
  � �  
� � � � � � � � � � � � � �  � � � � � �  �  � � � � 
 � �  � � � � � � � � � � , � � � � � � � 
 � � � � � �  � � � � � � � � � �
British Petroleum ( � � � �  2005 � .) 



 28

0

20

40

60

80

100

120

140

160

2000 2001 2002 2003 2004

0 � � � � � 
 �  � � � � � � � � � � 	   � � � � � �  �  � � � �  (1994=100%)

( , 1 2 
 � � � �  �  ( � � 	 &� 
 . ( � � � � � �
 

 
 
2.5. - � � � � � � � � � � � 	  
 
- � � � � � � � � � � � 	  � � � � � � � � 	   � � � � �  � �  � � � � � � � � � �  �  �  � � � � . #  � � 
 � � � � � � � �  
� � � � � � 
 � � � � �  � � � � � � � � �   � � � � � �  «� � � � � � � � � � � � 	 » � � � � � � � � 	  � �  �  � � � � �  
� � � � � � � � � � � �  � � � � � � � � � � � � 	 � , � � �  � � 
 � 
 � � � � � � , 
 � � � � � � � � � 	  � � �  � � �  
� 
 � � � � � �  � � �  � � � , � � � � � � �  � � � �  � � 
 � � � � �  
  � � � � � � �  � � � 	 �  � � � , �  �  
� � � � � � � � � 
 � � � � � �  � � � � � �  � � ! � � � � � �  � � � � � � � � � 
  � � �  � � � � � � � � � � 	 � � � 
 � � � � �  
�  � � �  �  �  � � � � �  � � �  � � � � 	  � � � � � � � � � � � �  � � � � � � 
 .  
 
- �  � � �  � � 
 � �  � � �  � � 
 � � � � � � � 	  
 � � 
 �  � � � � � � � � � � � � �  � � � �  � � � � � � � � �  � �  � � �  
� � � � � � �  � � � � � � � : 
 
�  � � 
 � �  � � � 	 � � � � 
 � � � �  � � � � � � �  � �  
 � � � � � � 
 � 	 � � � �  
� � � � �  � � 	  � � �  � � � � 	  � � 
 � �  � � � �  � � � 
 .  
�  � � � � � � �  � � � 	 � � � � 
 � � � �  � 
 	 � � � �  �  � � �  � � � � � �  � � 
 � �  
� � � � � � � 
   �  � �  � � � �   � � � � � � � � � � � �  � � � � � ! � � � 	 � � , � � � � � � � � ,  
  
� � � � � � �  � � � � � � � � � � �  �  � � � � � � � . 
�  � � 
 � � � �  � � � 	 � � � � 
 � � � �  � � � � � � � � 	  �  � � � � 
 � � � � � �   
� � � � � � � �  � � �  �  � � 	  � � � � � � � 	  � �  � � � � � � � � �  �  
 � � � � � � � 	 �  �  
 
 � � � � � � � 	   � � � � � ! � � � 	  � � � � � � � �  
 � � � � � 
 , � � � � � � � � , 
 � � � � � � �  (  

  � � � � .   
 
) � � � � �   � � �  � � � � � �  � � � � �  � � � � � � � � � � � � �  � � � � �  
 � � � �  � � � 
 � � � � 
  � � � 	   
� � 
 � � �   
  � � � � , � � � � � � � �   � � �  � � � 
 � � 	 � �  � � � � � � � � �  � � � � � �  � � 
 � � � � � � 
 � 	 � � � � �  
� � � � 	  (� � � � � � � � , � � 
 � � ), �  � � �  � � � � � �  �  � �  � � � � � � �   � � � � � � � � �  
� � � � � � 
 � � � � �  �  � � �  �  � � � � � � � � � � 	  � � � � � � � � � � � � � � � �  �   � � � � � � � � � � � �  
� � � � � � � � � . #  � � � � � � 
 �  � � � � � � � 
  � � ! � �  � � � 
 � � � �   � � �  � � � � �  � � � � � � � � � � � � �  
� � � � � 
 �  � �  � � � � �  � � �  � � � � � � � �  � 
 � � � � , 
 � � � � � � 
 � 	 � � � �  � � � � � �  � � � � � � 
 , 
� � 
 � �  � � � � �  � � � � � �  �  � � 
 � � �  � � � � � � 
 � � �  
 � � � � � � , �  � � � ! �  � � � � � 
 � � � � 
 �  
� � � � � � � � �  � �  �  �  �  � �  � � �  � � � � � 
 � � 	 . 
 
+� � � � � 	  � � � � � � � � � � � � 	  � � � ! �  � � � � � �  � � � 
 � � � � 
  � � � 	 , � � � � � � � �   � � �  � � � �  � � �  
� � 
 � �  � � � � � � � 
 �  �  � � � � � � � � � � � �  � � � � 
 � � �  
 � � � � � 
 �  �  � � � � �  � � � � � 	 � � � � � � �  



 29

� � � � � � 
 � � � � � � � � �  � 
 � � � � 
 � � � . . � � , � � � � � � � � , � � � � 
 � � �  �  � � � � � � � �  � � � � � � � 
 , 
� � � � � � �  � � � � � -� �  � � �  � � � �  � �  � � � � � �  � � � � � � � �  �  � � � � � � �  � � � � � �  � � � � � 
 � � 	 � � 	   
�  � � � � � � � � 
 � � � � �  � � � � � � � � � 
 � � � � �   
 � � � � � � � � � � � � �  � � � � � � � � . # �  
 � � �  � � � �  
 ! �  � � � � � � �  � � � � �   � � � � � � � � � � � � � � � � � �  � � � � � � � � , � � � � � � � � � �  
  � � � �  
� � � � � � � � � 
 � � �  � � � � � � �  � � � � � � � 
 � � � � , � � � � � �  � � � � 
 � � �  
 � � � � � � �   � � � 	 � � � 	  
� � � � � � � � � �  � � 
 � �  � � � � � � � 
 � � � � �  � � � � 
 � � �  �  � � � � � � � � . 
 
" � � � � �  � �  � � � �  � � � � � � � � �  � � � � � � � �  � � � � � � � � � �  � 
 � �  � � � � � � � � � � 	  � �  � � � �  

 � � � � � � 
 � � � � � � � �  � � � � � � � 	 � , � � � � � � � � 
 � 	   
 � � � � �  � � �  � � � �  � 
 � �  � � � �  
  
� � � � � � � � � � � � �   � � � � �  � � � � � � � � � , � � �  � � � 
 � � � �  � �  � � � � � � ! � � �  � 
 � �  
� � � � � � � 
 � � � 	 . . � �  � � � � � �  � � � � 
 � � �  � � � �  � � � � � � � 
 �  � � ! � �  � � � � � � � � 	   � � � � �  
� � � � � � � � � � . 3 � � � � � , � � � �  � �   � � � � � 	  � � �  � � � �   � � � � � � �  � � � �  � � � , � � � � �  
� � � � � � � �  � � � � � �  � � � !  � � 	  
  � � � � � � � � � � � � �  � � � � � � � � �  
 � � � � � � 
 � �  � � � � , � � �  
� � � �  � �  � � � �  � � � � � � � 
 � � � �  � � �  � � � � � � � � �  � �  � �  � � � �  
 � � � � � � 
 � � � � � � � �  

 � � �  
  � � �  � � � � � � � � � � � � � � � � � �  � � � � � � � � .  
 
2 � � �  ! �  
 � �  �  � � � � �  � � � � � � � 	 �   � � � � � 	  � � � � �  � 
 � �  � � � � � 	 � � � �  � � � � �  � �  � � � � � , 
� � �  � � � � � �  � � � � � 
 	 � � 	  ! � � � � � � �   � � � � �  � � � � � � � � � 	 , � � �  � � �  � �  � � � � � �  �  
� � � � � � � 	 � �  Chiron (&' ( ) �  Serono (' 
 � � � � � � 	 ). 
 
# �  � � � � � �  � � �  � � � � � � � � � �  � � � � � � �  � ! � 
 � � � � �  � � �  ! � � � � � 	  � � � � � � � � � � � 	  
�  � � � � 	  � � � � � � � � , � � � � � � �  � � � � � � � �  
  � � � �  � � � � � � 	 . 2&, � � � � � � � � , � � � � ! � �  
� � � � � �  � �   � � � � � �  � � � � � � � � � � �  � � � � 
 � � � � � 
 � � � � �  � � � � � � � �  (� � � , � � � �  �  
� � � � � � � ). / � � � � � � � � � �  � � � � 
 � � � � � 
 � � � � �  � � � � � � � 	 , � � � � � � �  ! � , � �  � � � � �  
� � � � � � �   � � � � � �  
  � � � � , � �  � � � � 
 � �  � � � �  � � �  � � � � �  � �  � � � �  � � � � � � � � � � � �   
 �  � � � � �  � �  � � � �  � � � � � � � � � 
 � � � � � � �  � � � � � � � � � 	  � � � � � � � � � � 	 � � � 
 � � � � �  
�  � � �  �  
 � ! � � � �  � � � � � � � � � � � �  
 � � � � � 
 � � � . # � � � � � � � 
 � 
  
  � � � � � � � 	  � � � � � � �  
�  
 � � � � � � � 	 �  � � �  � � � � � � �  � � � � , � � ! � �  �  � � �  � � � � � � � � 
 � � �   � � � � � � � � � � �  
� � � � � �  � � � � � � � � � 
 , � � �  � � � � � � � � 	 � � �  � � � ! � � � 	  � �  � � �  ! � � � � �  � � � � �  �  � �  
� � � � � � � � � � 	 � � �  
 � � � � � � 
 .  
 
, � �  � �  � � � � � , 
 � �  � � �  � � � � � � 	 � � � 	  � � � � �  � � � � 
 � � � �   � � � � � � � � � � � �  
� � � � � � � � �  �  � � � � � � � � � � �  � � � � 
 � � � � � 
 � � � � �  � � � � 
 � �  � � � �  � � � � ,  � � � � � � �  
� � �  �  � � � � �  
  � � � �  � � 
 � �  � � � � � � � � � . 3 � � � � � ,  � � � � 
 � 	 , � � �  
  � �  � � �  � � � � 	 �  
� � � �  (�  
  � � � � � � � � � � �  
  � � � � �  ( � � � � � � � ) � � � � � � � � � � �  � � � � 
 � � � � � 
 � � � � �  
� � � � � 
 � � � � � 
 � � � � �  �  � � �  � �  
 � � � � � 
 � � � � 	  
  � �  � � � �  � � � � � � � � �  �  � � � �  � � � �  

  � � � �  � � � � � � 	 , � � ! � �  � � � �  � �  � ! � � � � � , � � �  � � � � 	   � � � � � � � � �  � � 	   � � � � � 
 � 	   
 ! �  � � � �  � �  � � � � � � � � . - �  � �  � � �  � � �  � �  � � � � � � � � � �  � �  � �  � � � � �  � � � � �  
� �  � � � .  
 



 30

3.  � � %� � �  � � 	  � � � � � � ( %� �  
 
/ � � � � � � � � �  � � � � � � � � 	  
  � � � � � � � � �  �  � � �  � � � 
  � � � �  � �  � �  � � � �  � � � � � � � �  
  
� � ! �  � � � � � � � �  � � � � � � � � � �  � �  � �  
  � � � � � � � � � � �  � � � � � � � 
 � � �  � � � � �  � � � � � � � , 
� � �  � � � � � � � � � 	   � � � � � � � � � � � � � � , � � � � � � 	   ! �  � � � � � 
  � �  
  � � � � � � � � � �  � � � � � � .    
 
#  � � � �  � 
 	 � �  �  � � � � � � � �  � � � ! � � � �  � � � � � � � � � �  � � � � � � 
 � � � � 	  � � � � � � � � �  �  � �  
� � � 
 � � � � � , �  � 	 �  � � � � �  � � � � � 
 � �  � � � � � � �  �  � � �  � � �  ! � � � � � 	  
  � � � �  � � � 
 � . 
 
3.1. � � � 	 � � �  �  � � � � � & � � � �  
 � � � � � � �  
 
� � � � � � �  � � � � � � � � � 	  �  � � � 	 � � 	  � � � � � � � �  � � � �  � � � � � � � � � � �  � � � � �  � � � � � � � 
 � � �  

  � � � � � � � � �  � � � � .  #  � � � � � � � 
 � � � �  � � �  � � � 
 � � � � �  “� � � � � � � � � �  � � � � � � � � � 	 ”, 
� �  � � � � � 
 � � � � �  � � � � � � � � �  PricewaterhouseCoopers, � � � � � � � � � 
 � � � � �  
� � � � � � � � � 	  �  � � � 	 � � 	  � � � � � � � �  
  � � � � � � �  � � � � � � � � �  � � � , � �  � � � � � � �  �  � � �  
� � � � � �  � � � 
 � � � � �  50 � � � . � � � � � � � 
 . # � �  � � �  � � � � � � � �  � � �  � � � � � � � 
 � � � � :   
 

95
88

62

0

10

20

30

40

50

60

2003 2004 2005

3
��

�	
 �

 �
�

�,
 �

�
��

.�
��

�
.

0

20

40

60

80

100

&
�

��
��

 
2 � � �  � �  
 � � �  2005 � � �  � � � � 	  �  � � �  
 � � �  � � � � � �   � 
 � � � � � �  �  � � � � � � � �  55.6 
� � � � . � � � � � � � 
 , � �  � �  � � �   � � � �  � � � 
  �  � � � � 
 � �   2006 � � � �  � � �  � � 
 � �  � � � �  
� � � 
 � � � � � , � � � � � 
 � 
  58 � � � � . � � � � � � � 
 . 
 
1 � � � �  
 � � � � � �  �  � � �  � � � � � � . &� � � 	  � �  � � � 	  � � � � � �   2003 � � � �  � � � �  � �  �  � �   
4,4 � � � � . � � � � � � � 
  (� � � � � � � � � �  � � � � � � � �  Ondeo Nalco). #  2005 � � �   � � � 	 � � �  
� � � � � � � �  Innovene �  INEOS � � � � � �   ! �  9 � � � � . � � � � � � � 
 . &� � � 	  � � � � � � 	  
�  � � �  
 � �  � � � � 
 � � �  
  � � � �  � � �   � � �  � � � � � � � � � �  � � � � � � � � �  Linde � �  � � �  BOC 
-  17.1 � � � � . � � � � � � � 
 . 
   
3 � � � �  46% 
 � � �  � � � 	 � � �  (� � � �  �  � � � �  � �  � � $� �   � � � � � � ) � �  � � � � � � � � �  3 � � � �  
� � � � � � � � �  
  6� � � � � � �  2 
 � � � � , � �  � � � � � � �  � � � �  � �  &' (  (41%). 6� � � � � � � � � � �  
� � � � � � � � 	  � � � � � � � � � �  
  � � � � � � � � � �  � � � � � � � � � � � � � � : � � � �  � � � � � � �  
� � � � � � � � � 
 �  � � � � � � � � � �  � � � � � � � � � � �  
  � 
 � � �   � � � � � � � � � �  � � � �  � � � 
  � � � � � � �  
� � � � � � � � � � � � �  � � � � � � �  �  � � � � � � � � � � �  � � � � � � � � � �  
 � � � � � 
 , 
  2005 � � �   � � �  
� � � � � � � � � � �  � � � � �  � � � � 
 � � � �  
  � � � � � � �  � � � � � 
 � � � � 
 �  � � � � 
 � � �  
 � � � � � 
 . 
2 � �  � � � �  � � � � � � � � � � �  � � � � � � � � � � 	  
  � � � , � � �  � � � � � �  � � � � �  � � � � � � � � � �  
� � � � � � � �  � � �  � � � � 
 � � � � � �   � � 
 � � � � � � � � � � � �  
 � � � � � � .  
 
) � �  � � � � � � � � �  ! � � � �  � � � � � � � � 	  � �  � � � � � 
 $ � � � � � � �   � � � � � 
 � � � ! � �  �  
� � � � ( � � � � 
  �  � � � � � ! � � 	 � ( � � � � 
  � � � � � & 
 � � � � � 	 � . +� �   � � 
 � �   � � $ � �  � 
 �  
� � � � � � � � � �   � � � � � � �  � � 
 � ( � 	 � � �  �   � � � ! � � �  � � � � � � � 	 � � � �  � 
 �  � � � � � $ �  



 31

� � � � � � � � � 	 � , ( 	 � � �  � � � � 	 �  
 � ( & �   � � � � 	 � 	 �  � � � � 	 � � � � �  � 	   
� 	 � � ! � 	 � 
 � � � �  � � � 
 � � � 	 � � 
  � 	 � �  & � � � � .  
 
# � � � � �   �  � 	 � 
  � � 
 � � 	 �  � 
 � � � � 	   � � � � � � � � � � � � 	 �  � � $ � � � � � � � � � 
  � � � � �  
� � � 	 � � , ( 	 � � �  
 � ( & �  � � � � � � � � � � � � � 	 �  � � 
 � 	 � � �  � � � � � � � � � �  �  � � � 
 � � � 	 �  
� � � �  � 
 � � � � �  � �  � � � � � � � � � � � �  �  � 	 � � � 
 �  � � � ! � � � �  
 
- � � 	 � � � � �  � � � � � � 	 � � � � �  � � 	 � � � � � 	 � , � � � � � � � � , � � � � 
 � � � �  �  
� $ � � � � � � � � � � � � �  � � � � � & 
 � � � � �  � � � � � , � � � � 	 � �  � � � 
 � � � � � � �  � � � � � � � 
 , 
� � � � � � � � � 	 , ( 	 �  	 � � � 
  � � � � �  � � � 	 � �  � � � � 	  � �  � 
 � ! � 
  �  � � � � � 	 � � � � � � �  
� � � $ � � � � � , �  � � � � $ � � � � � �   � 
 � � � 
 � � � 
  	 � � � .  
 
%� �  �  � � � � � �  2005 � .  � � 
 � � �  � � � 	  � �  � � � � � 
 	 � � � � � � 
  � � � � �  Celerant 
Consulting � 	 � � ( � 
  �  � � � � � � �  European Chemical News, ( 	 �  � � 
 � & �  ( � �  �  
� � 
 � � � � �  � 
 � ( � � �  � � � �  � � � � & � � �  � 
 � � � � 
   �  � � � 
 � � � � � 
  � � � � � � � 
  
� � � � 	 � � � � �  � � � 
 � � � 	 � � �  � � � � � � & � � � � 	  � � 
 � $ � 	 � 
 � � � 
  � � � � � 	 . )  
� � 
 � & � � � 	 � �  � 
 � ( � � �  � 	 �  � � � � 	   �  � � 	 � � � �  � � � � ( � �  � � � 	  �  � � � � �  
� � � � � � � � � , � � 	 � � � �  � � $ � �  � � 
 �  � �  � � � � $ � 	 � , � � 
 �  � �  � �  � � � � � � & 
 �  � 
 � � � � �  
� � � � � � � 
 . ' 	 �  � � �  � � � �  � � � � � � � 	 , � � 	 � � � 
  � � � � � � � � �  � � 
 $ � �  � � � � � � � 	 �  
� � � � � � � 	 � � ! � �  � � � � � � � 
 . 
 
3.2. � � � � � � %�  � �  � " � " & � � : � � � 	 ( � � 	   � � � 
 �  – � � � 	 ( � � 	  � � � � � � �  � � � � �  
 

*  � � �  � � � � � � � � � � 	  � � � �   � � 
 � � � � � � �  �  �  �  �  � � � � � � � � �  � � 
 � �  � � 
 � � �  
  
� � � �  � � �  � � � � � � � �  
  � � � � � � � �  � � � �  �  
  ( � � � , 
  � � � � � � � � � � �  
  +� � � �  �  ) � � � � . 
� � � 
 � � � �  � � � � � � � � �  � � 
 � � , � � � � �  � � � � � � � � � � � � � � 
 � � �  � �   � � � � � � � � � .  
 
&� � � � � � �  � � � � �   IBM (
  
 � �  � � �  Chemical Week � �  21 � � � � 	 � � 	  2005 � .), 
  
� � � 
 � �  � � � � 
 � � �  2005 � . � � 
 � � � � � � �  
  � � � � � � � � � �  � � � � � � � � � � � � � �  � �  
� � � � � � � �  � � � � � � � � � 	 � � � �  � � � �  � � � �  � � � � � � � : 
 

51,10%

26,90%

22%

0,00%

10,00%

20,00%

30,00%

40,00%

50,00%

60,00%

� � � � 
 � �  � � � � � � � 
 � �  %� � � � � �  � �  � � � � � � � �

( , 1 2
 � � � � , * � .# � � � � �  �  ( 
 � � � � &� 
 � � � � 	  ( � � � � � �

(

 



 32

# � � � � � � �  � �  � � � �  � � � � � � � 
 � � � �  � � �  � � � 	  
 � � � 	 � � � �  � � � � �  � � � � ! � : ( � � � � � � � -
, � � � � � � � � � � � �  � � � � � �  - 49 %, 2 
 � � � � /* � � ! � � �  # � � � � � /( 
 � � � �  - 28 % �  � � �  
( � � � � � �  - 23 %. 
 
� � � ! � �  
 � � � � ,  � � � �  � � � � � � � 
 �  
  � � � �  � � � � � � � �  � � � � � � � � , � � �  
 � �  � � � � � � �   
� � � �    � � � � �  � � � �  � � � 	  � � 
 � � �  �   � �  � � , � � � � � � �  � � �  � � � � � �  � �  � � � � �  � � � �  
� � � 
 � � � � � . #  � � � �  � � � � � 
 � � � � �  � � � � � � � � � � � � � �  
  � � � 
  �  � � � � � � �  
� � � �  ! � 
 � � �  � � 
 � �  �  � � � �  � � �  � � � � � . 2 � � �  � � � �  � � � � � � � � 	  �  � � �  
� � � � � � ! � � � � 	  � � � � � � � � �  � � � � � � � , � �  �  2050 � � �   � � � � 
 � � �  � � � � � � � � 	  
� � � � � � �  �  � � �  ! � � �  
  +� � � �  �  ) � � � � . 
 
9� � � � 
 � 	  � � �  
 � � � , � � �  
  ( � � �  � � � � � � � � � � � �  � � � � �  � � � � � � �  � � � � � � � � �  �  � � �  
� � � � � � 	  � � � � �  � 
 � � � 
 � � � � � 
 � � � � �  � � � � � � � , � � � � � �  � � � � � � � �  � � � � � �  � � � �  

 � � � � � : �  � �  �  � � �  � �  
 � � � � � �  � �   � � � � �  � 
 � � � , �  � �  2 
 � � �   �  � �  � � � � � � � � �  
� � � � � � � � � � ? � � �  � � � � � � � �  � � � � �  � � 
 � � � � � �  � � � � � � � � � � � �  � � � � � ! � � �  

 � � � � ! � �  � � � � � � � � � � 	  � � � � � 
 � � � � 
 �  
  � � � � �  � � � � � �  � � � � , � � � �  � �  � � � � � � � � �  

  � � � � � �  � � � � � � � �  
 � �  � � �  � � � �  � � � �  �  � � � � �   � � � � � � � �   � � � �  , � � � � �  
� � � � � � � � � �  � � � � � � � � 
 � � �  � � � � � � � �  �  � � � � � � � � � �  � � � � �  � �  
 � � � � � �  � � � �  
� � � � � 
 � � .  
 
#  � � � � 
 � � � � 
 � �  �  � � � � � � �  � � � � � � � � � � � � �  � � � 
 � � � 	 , � � � 	  ) � � � �  �  +� � � 	  
  
� � � � 
 � �  � � � � � 
 � � � � 
 �  �  � � �  � � � � �  � �  � � � � � �  
  � � � � � � � � � �  
 � � � ! � � � � , � �  �  
  
� � � � � � � � � � � � � :  

 

2004

28%

34%

12%

20% 4% 2%

+� � � �  ) � � � 	   &' (   2& 4 � � � � 	   5 �  � � �

2025
15%

5%

27%
25%

7%

21%

China Indien USA EU Japan Sonstige

 



 33

2050

28%

26%

15%

4%
10%

17%

+� � � � ) � � � 	 &' ( 2& 4 � � � � 	 5 �  � � �

 
) � � � � � � � : 3 3 - , � � � � � � � 
 � � � 	  Deutsche Bank, Die ZEIT,  Wirtschaftswoche 

 
, �  ! �  � � � � � � � � 	  �  �  � � � � � � � � � �  � � � � � � � � � � � � � � . - � � � � � � � , 2 
 � � � � � � � � 	  
( � � � � � � � � 	  � � � � � � � � � �  � � � � � � � � � � � � � �  (CEFIC) � � � � � � � �  
  � 
 � � �  � � �  � � � � �  
«/ � � � � � � �  2015 � .», � � �  � 
 � � � � � � � � 	  � � � � � � � � � 	  � � � � � � � � � � � � � �  � � � � � 
 � 	 � �  
  
2002 � . 28% � � � � 
 � � �  � � � � � , � � � � � � � � � � � 	  � � � � � � � � � 	  � � � � � � � � � � � � � �  
� � � � 
 � � � � �  � �   � � 
 � �  26%, �  ( � � 	  (� � � � �  4 � � � � � ) � � � � � � � �  24% (� � � 
 � � � � �  �  
13% 
  1990 � .), � � �  � � � �  � � � 	  4 � � � � �  � � � � � � � � �  � �  � � � � �  � � �  10%. 
 
� �  � � � � � � �  CEFIC, � 
 � � � � � � � � 	  � � � � � � � � � 	  � � � � � � � � � � � � � �   � � � � � �  � 
 � �  
� � � � �  � �  �  � � � �  �  2015 � . � , � �  � � � � � � � � �  � � � � � � � � � , �  � � �  � � � � � � � �  � �  16% 
� �  23% � � � � 
 � � �  � � � � � . 
 
#  � � � � � � 
 �  � � � � � � �  � � � � �  � � � � � � � � �  � � ! � �  � � � 
 � � � �  � � � �  � � � � � � � �  � � � � � � � � �  
� � � � � � � � � �  �  � � 
 � 	 � � �  � � � � � � � � � � � � � � . #  2005 � . � � �  � � � � � 
 � � �  370,79 � � � � . 
� � � � �  – � �  32,3 % � � � � � � , � � �  
  2004 � . 
 
+�  
 � � �   � � � �   � � � �  � �  � � � � 
 � � � , � � �  � � � � �  30 %  � � � � � � � �  � � 
 � � � � � � �  
  
� � � � � � � �  �  � � � � � � � � � � � � � �  � � � � � 
 � 	 � � � 	  
  +� � � � . & 2002 � . � �  2005 � . 
� � 	 � � �  � � 
 � � � � � � �  � � � � � 
 � � �  120 � � � � . � � � � . &' ( . (� � : ICIS Chemical 
Business, 11-17 � � � � 	 � � 	   2006 � .). 
 
. � �  � � � � � � � � 	  � � � 
 	 �  � 	 �  � � � � � � �  � � � � �  � � � 
 � � � � � � � , � .� . � � �  � � � � � � � � , � � �  
�  � � �  �  
  � � � � � � � � � �  � � � � � � � � � � 	  � � � � �  � � � � � � �  � � � �  
  2 
 � � � � . , - + � � � � 	 �  
� 
 � �  � � 
 � � �  
  � � � � � �  � � � � � � �  � � � � , � �  � � � � � � �  � �  � � �  �  �  � �  � � � � � � � � � . & 
� �  � � �  � � � � � � � , 
  � � � � �  � � � � � �  � � � � � � � �  � � � � � � � � 	  � � � � � � �  � � � � �  �  
 � � � � � �  
� � � � � � �  � �  � � . 5 � 	  � � � 
 � � � � � � �  � � � � � � � � � � � �  � � �  � � � � � � � �  � � 
  �  � � �  � � � � . 
" � ! � �  � �  � � � � � � � 
 � � �  � � � � , � � �  � � � � � �  � � � � � � � � �  � � � � � � �  
  � � � � � � � �  
� � � � � � � � � � � � �  � � � 
 � � � � � 
 , � � � � � � 	  �  , - +, �  
 � � � � �  �  � � � 
 � � � � � � �  � �  � � � � � , 
� � �  � � � � � 	 � � 	  � � � � -� 
 � � � � � �  � � � �  � � � � � � � � ? # � � � � ! � �  � �  � � � � � �  � � � � � � � � �  
� � � 
 � � � � � �  � � � 
 � � � �  � � � � � � � � � � �  � � �  ! � , � � �  
  : � � � � � � � �  ( � � � � � � , � � �  � � �  
� � � � � � � �   � � � � � �  � � � � �  1980-�  � � � � 
 ? 
 
� � � � � � � � � �  � � � � � � �  � �  � � � � � � �  � � � � � �  � � 
 � � � � � � � � � � � � �  � � � � � 
 � � � � 
 �  
(� � � � � � � � � � , � � � � � � � � � � � � ) �  � � � � �  � � � ! � � �  � �  � � � � � �  
  +� � � � , � �  �  
 � �   
  
� � � � � � �  � � � � � � �  � �  * � � ! � � �  # � � � � � �  (
  &�  � � 
 � � � �  ( � � 
 � � , +� � � � � , + 
 � � � � , 
) � � � � , ( �   5 � � � ). 
 
) � � � 	  � � � ! �  � � � � � 
 � � � 	  � � � � �  � �  � � � � 
 � �  � � � � � � 
  � � � � � 
 � � � � 
 �  

 � � � � � � 
 � � � � � � � �  � � � � 
 � � �  �  � � � � � � � � . 
 
- � � 	 �   �  � � � � � � � � � 
 � � �  � � � � �  
  � � � � � � � � �  � � � � � � � � , �  � � � ! �  � � � � � � � � �  
  � � �  
� � � � � � �  � � � � , � � � � � � �  � � � � � �  � � � � �  � � 	 
 � � � � 	  � � � � � �  
  2 
 � � � � , ( � � � � � �  � � �  



 34

4 � � � � � , � � � �  ! � 
 � � �  
 � � � � � � 	  � � � 
 � � � � � 
  �  � �  � � �  
 � � � �  � � � � � � � � � � �  
� �  � � . 
 
)  	 �  $ �  � � � � �  � � � � � � �  �  � � � �  � � � $ � � 	 � �  � � 
 �  � � � 	 � � � � � �  � � � � 	 � � � � � , �  � �  
� �  � � � 	 �  � � � � � � � 	  � � � � � � � � �  � � � � 	 � � � �  � 
 �  � � � � � � 	 � �  � � � � � � � � �  � � � � ( � �  
� � � 	 � . . � � 	  ( � � 
 � � � � � 	 �  � � � � 	 � �  	 � � � �  � � � � � � �  � � � � 	 � � � � �  – � � $ �  �  
� � � ! � � 	 � � � � �  � � 
 � � 	 � �   � � � � � � �  �  � � � � , �  � �  	 � 
 � � �  �  	 � �  � � � � � � � � � �  
� 	 � � � � �  �  � � � � � � 
  � � � � � � 	 � � 
  � 
 � 	 � 
 , � � � 
 � $ � 
  � � � ( � � � 
  � 
 �  � � � � � � � 	 � �  �  
ICEM � � � � � 	 �  � �  � 	 � 
  	 � � � . 
 
) �  � � � � � �  � 
 � ( � � �  � � � � � � � � �  � � � � 	 � � � �  � 
 �  � � � � 	 � �  � �  � � � 	 � � � 	 �  � �  
� � � � 	 � � 
  � � � �  � � 
 � ( � � 	  � � � � & � �  � � � � 
 � 	 �  �  � � � � � � �  � � � � & � �  
� � � � 
 � � 	 � 
 � � � �  � � � 
 � 	 � , ( � �  � � � 	 � � � � � �  � � � � 	 � � � � . / � � � �  	 � � � , � �  
� � � � ( � �  � � � 	 �  � � � � � � �  �  � � � � & � 
  � 	 � � � � �  � � � � � � � � , �  � �  � � � � � �  � 	 � � � � �  
� � � � � � � � �   � �  � � � � 	  � � � � � � � � � � 	 �  �  � � � � � 	 � � 
 � 	 �  � 	 �  � � � � � �  	 � � � � � � � � � . 
0 �  � � 
 $ � �  � � � 
 � � � 	 �  � � 
 � & � �  � � � 
 � �  � �  � � � �  ( 
 � � � � � �  � � � � � � � � ! � � �  ICEM, �  
	 � � $ �  �  � 
 � � � 
 � � � �  � � � � � � ! � � �  � � � � � � � � � � , ( 	 � � �  � � � � � 	 � � � 	 � 	 �  
� � 
 � � � 
 & � �  � � � � � �  � � � �  	 � � � � � � � � �  �  � � � � � � � � � �  �  � � � � � � � � � . 
 
3.3. � � 
 � � � � � � �  � � � � � �  �  . � � � � �  / EMCEF �  ECEG 
 
# � � � � ! � � � � �  � � � � � � � � � � �  � � � � � � �  � � ! �   � � � 
 � � � � � � �  �  � � � � � � � � � 	 � �  
� � � � � � � � � � � � � � � �  � � � � ! � � �   
  � � � � � � � � � � � � � � 
 �  2 
 � � � � � � � � � �  � � � � �  (2&).  
 
, � � � � �  � � � � �  � � � � � � � 	  2 
 � � � � � � � � �  � �  � � �  � � � � � � � � � � � � �  
  � � � � � � � � � �  
� � � � � � � � � � � � � �  (ECEG) 0 � � � � � � � 	  � � � 
 � � � � � 
  � � � � � � � � � 
  � � � � � � , 
� � � � � � � � � �  �  � � � � � � � � � � � � � �  � � � � � � � � � � � � � �  2 
 � � � �  (EMCEF) – � � � � � 
 � � � � 	   
� � � � � � � � � � 	  ICEM - � � � � � �  � � � � � �   � � � � � � � � � �   � � � � � �  � �   � � 
 � �  � � � �  � � � � � � �  
� � � � � � � � � � � � � � . 
 
#  � 
 � � �  � � 
 � � � � � � �  � � � � � � � � � � , � �  � � � � � 
 � � � � �  
  � � � � � �  2005 � . � � �  � � � � � � �  
� � � � � � � � � � � , � � � � � � � � , � � � � � � � � � � � � �  � � � � � � � � � �   � � � � 	  
  � � � � �  � � � � � � 	 � , 
� � �  � � � 
 � � � � � � � � � � � �  � � � � � � 
 � � � � , � � � � � � ! � � � � � � 	  � � � � � � 
 � � � �  �  
� � � � � � 
 � � � �  
  � � � � � � �  
 � � �  ! � � � �  �  � � 	 
 � 	 � �  � 
 � �  � � � � � 
 � � � 	  � � � � � � � � � � � �  
� � � � � � � �  � � � 
 � � � � � � � � � � � � �  � � � � � � 
 � � � 	  
   2&.  
 
1 � $ �  � � 
 �  � �  � � $ � � � � � � � � � �  � � � � � �  � � 	  � � � � � 	 � 
 � � � �  � � � � � 
 , 
� � � � 
 � � � � � � �   	 � � � �  � � � � � � � � � � , �  � � �  � 	 � �  � �  � � � � � 	 � � � 	  � � � � � � 
   
“� � � � � � � � 
  � � � � ! � � ! � �  � � � � 	 � � � 	 � 
 � 
  �  � � � � ( � � � � 
  � � � � � & 
 � � � � � 	 � ”, 
� � 
 $ � �  � � 	 �  � � � 
 � $ � � �  � � � 
 � �  �  	 � � � , ( 	 � � �  � � ( � 	 �  � � � � � � �  �  
� � � � � 	 � � � 	 � 
 � � �  � � � � � � � 
 , � � 	 � � � �  � � � � � � 
 �  � � � � & � 
  � � � 	  � � ! � � 
 � � � � �  
� � � 
 � � �  �  %� � � � � , �  � � � � � � � 	 �  � � � � � � � � �   � �  � 	 � � 
 � � � �  	 � � � � , � � 	 � � � �  
� � � � 	   � 
 � � � 
 � � � �  � � � ( � � � � .    
 



 35

4. � � � � � � ( %�  � � � � � � %" ( �  � � � � � � � � " (  � � � � � � � � � � � �  
 
� � � 
 � � � � �  � �  � � � � � �  � � � � � �  
 � � � � � � � � � �  � � � � � � � � . 3 � �  
 � � � � �  � � � � �  
� � � � � � � 
 � 	 � �   � � � � � � � �  � 
 � � �  � � � � � 
  � � � � � �  � � � � � � � � � � � � � �  � � � � � � � � � , 
  
� � �  � � � � �  �  � � � � � � � � 
 � 	  � � ! �  � � � � � �  �  � � � � � � ! �   � �  � 	 � � � � 	  �  � �  
� � � 
 � � � � � �  � � 
 � � �  , � � �  � � �  � � � � � � � � � � .  
 
' 	 �  � � � � �  � � 
 � � � � � � � 	 �  - � � 
 � & �  � �  � � � � � �  �  � � � � � 	 � � � � � � �  � � � $ � � � � � . 
� � $ �  � �  � � � � � � � �  � � � � � � � �  � � � 	 � � � � � 	 � � , � � � � � � � 	 � � � � �   ICEM  � �  
� � � 	 � � � � � �  � � � � � � � , �  � � � � � � � � � � � � , � � �  � � �  � � � � ! � � � � � � � 	 . # �  � 	 � � �  
� � � � � � � �  � � � � , ( 	 �  � �  � � 
 $ � �  � � � � � � 	 � � �  � 	  � � � � � � � 
  � � & � � � �  � � � � � � 	 � � �  
� � � � ( , � � � � �  � � ( �  � � � 	  �  � � � 
 � ( � � � �  � 
 � � � 
 � � � �  � � � 
 � & � � � 
 . )  	 �  $ �  � � � � �  
� � � � �  � �  � � 
 $ � �  � � � � & � �  � � � � � � � 	 �   �  � � 
 � �  � � 
 � �  � � � � 
 � � � � � 	 �   
� � � � � 	 � � � � � �  � � � 	 � � � � � 	 � .   
 
, � � , � � � � � � � � , &� � � � � � � � � �  � 
 � �  
 � � � � � �  � � �   � � � � � �  � � � � � � 
  � � � � � � � � �  
� � 
 � � � 
  � � � � � � � �  Rhodia. " �  � � � 
 � � �  � � � � �  
  � � � � � � � �  � � � � � � � � � � 	 � , � � � � �  
 � � � � � , � � �  � � �  
 � �  �  � � � � � � � � � � � � �  �  � � � � �   � �  � � � � � � , � � , �  � � ! � � � � � � , 
� � � � � �  20 % � �  � � � , �  � � �   � �  � � � � � � � � � � ,  � � 
 � � � � �  � � � . 
 
) � � � � � � � 
 �  � � � � � � � � � � � �  ICEM 
  � � � � � � � � � �  � � � � � � � � � � � � � � , � � � � � � �  
� � � � � � � � � � �  
  � � � � �  � � � � �  � � � � � � � , - � 
 � � � � � � � � � 
 �  � � � � � � � � �   � � � � � � �  
� � � � � � � � 
 , � � � � � � �  � � � �  � � � �  .  
 
4.1. � � � � � � � � � �  � � � � � � � � � � : Rhodia, * � � � 
 � 	  
 
&� � � � � � � � �  �  � � � � � � � � �  Rhodia � � � �  � � � � � � � � �  
  
 � 
 � � � �  2005 � . � � � � �  
� � � � �   �  � � 
 � � � � 
 �  � � � � � � � �  � � � � � � � �   ICEM, � � �  � � �  � � � � � � � � � � 
 � � �  
   
� � � � � � � � �   � � � � � � � � � 	  �  � � � � 
 �  � � � � � �  � � 
 � � � � � � �  � � � � � 
 � 	 . #  2007 � . 
&� � � � � � � � � �  � � � � � �   � � � � �   
  � � � �  � � � � � 
 � � � � � , �  � � � � � � � � � � � -� � � � �  ICEM 
�  �  �  
 � � � � � � �  
  � � � � � � � , � � � � �  � � � � � �  � � � � 
 �  �  � � � �  
  � � 	 � � � � � � � � �  � �  
� � � � � � . 
 
4.2. � � � � � � � � � �  � � � � � � ( %� � �  � � � �   
 
, � � , � � �  � � � � � � � � � � � � � � � � �  � � � � � � � � � �  � �  � � � � 
 �  � � � � � � � � �  � � � � � � � � � �  
� � � � � � � � � 	  �  ICEM, � �  � � �  �  � � � � 
  � �  � � � � � � �  �  � � ! �  � � � � � � � �    
� � � �  � � � � � � � 
   � � ! �   � � � 
 � � � � � � � , ICEM � � � � � � � �  � � � � � � � � 
 � � �    
� � � � � � � � � �  � � � 
 � � � � � � �  � � � � .  
 
3 � � �  �  � � 
 � � � � 
 � � � � � � �  
  � � � �  � � � �  � � � � �  � � � � � � � � � � � � � � � �  � � � 
 � � � �  
� � ! � � �  � � � � � � , � � � � � �  � � � � � � � �  � � � � � � � � � � 	  
  � � � , � � � � �  � � � � � � � � � � � 
 � � �  
� 
 	 � �  �  � � � � � � � � � � � 	 � �  � � 
 � � � � � � �  � � ! �   
 � � � �   � � � � � � � � �  � � � � . 
#  � � � � � 	 � � �  
 � � � 	  � � � � � � � � 	  � � �  � � � �  � � � � , � �  � � � � � � �  � �  � �  �  � � �  
� � � � � � � �  � � � � � � 
 � � 
 � � � � 	  
  � � � � � 	 � � �  � � � � � � � : � � � � � � � �  � � � 
 � � � �  IG #&2 
� � � � � � � � 
 � �  � 
  � � � � � � � � �  � � � �  � � � � � � � 
 �  � � ! �   � � � 
 � � � � � � �  
  * � � � � � � �  
� � 	  � � � � � � � 	   � � � �  � � � � � � � �  Bayer 
  * � � � � � � �  �  � � � � � � � 	  � � � � � � � � �  � �  �  
� � � � � � �  ICEM � �  
 � �   : � � � � � �  �  ( � � � � �  .  
 
4.2.1. BASF 
 
. � �  � � � �  � � � � �  � �  � � � �   �  � � . � � �  � � � � � � ! � �  � � � 
 � � � � �  IG BCE � � � � � � �  
� � � �  � � � � � � �  � � � � � � � � � � � 	  � � � �  � � 	  7 � � � � � 
 � �  4 � � � � 
 �  (1999 � .), �  � � �  
� �  � � 	  � � � �  � � � � � � 
 � � �  � � � �  � � 	  ( � � � � � � � -, � � � � � � � � � � � � �  � � � � � � � .  



 36

 
. � �  � � � � � � � � � � � �  � � � �  � � � 
 � � 	 �  
 � � � � � �  � � ! � � �  � 
 �  � � � � . � � � � � � � 
 � � � � �  
� � � � � � � �  �  � � � 
 � � � � �  � � � � 
 	 �  � � � � � � � � � � �  � � � �  � � � �  
 � � � � �  �  
 � � � � � � , �  
� � � � �  � � �  ! � � � �  � � � �  �  ! � � � � �  �  � � � � � � � 
 � � � � 	 � �  � � � � � � � � � � � � �  �  
� � � � � � � � � � � �  �  � � 
 � � � � 
 � . � � � � �  � � � � �  � � �  � � � � � � �  � � � � � �  � �  � � � �  � � � � � �  � �  
� � � � � �  � � � �  � � � � .  
 
� � 
 ( � � , � � � � �   � 	 �  � � �  � � 	 �  � � � � � � �  �  � � 
 � 	 � � � 	 ,  � � � � � � �  � � � � 	  � � � � � � 	 �  
� 	  	 � � � , � � � � � 
 � � �  � � �  � � � � 	 � �   � � 
 � �  � � � � � � � 	 �  � � � � � � � 
 � � � �  � � 	 � .  
 
4.2.2. DuPont 
 
9 � � � � � � � � � � � �  � � � 
 � � � � � 
  � � � � � � � � � 	 	  � � � � � � 	  � � � � � � �  �  �  � � 
 � � � � 
 � �  
� � � � � � � �  DuPont. &� � � � �  DuPont – � � � � � � 
 � � � � 	  
   &' (  � �  � � �  
  � � � � � � � � � �  
� � � � � � � � � � � � � � , � � � � � � � 
 � � 	  / � � � � � � � � �  � � � � � � � � � �  3 3 - . #  � � 	 � � � � � � � � �  
� � � � � �  � � 	  3 3 -  (� � � � 
 � � �  � � � 
 � � � � �  " 3 ,  �  � 
 � � � � �  � � $� � � � � � � �  �  � � � 
 �  � �  
� � � � � � 
 � � �  � � ! �   � � � � � � � � � � � � � � 	 � �  �  � � � 
 � � � � � � �  � �   � � � 
 � 	 �  � �  � �  
	 
 � 	 � � � 	  � � � � � �  / � � � � � � � � � �  &� � � � � � � � 	 ), �  � � 
 � � � � 
 �  � � � � � � � �  � � � � � 
 � � � �  
� � 	 
 � � � , � � �  � � �   
 � ! � � �  � 
 � � �  � � � � � � �  �  � �  ! � � � �  �   � � ! � � � � , � � �  � � �  
� � � � � � �  � � � � � � � � � � � � �  
  � � � 
 � � � � � � .  
 
5 � 	  � � � � , � � � � �  � � � � � �  
   � � � � � 
 � � � � �  � 
 	 � � �  �  � � � 
 � � � � � � �   
  � �  � � �  
� � � � � � �  � � � � , � � � � � � � � � � � �  � � � 
 � � � �  USW � � � � � � � � 	  �  ICEM �  � � � � � � � �  
� � � � � �  � �    
  � � � � � � � �  � � � 
 � � � � � � �  � � � � . #  � � � � �  2006 � . � � � � � 	 � � � �  � � � 
 � 	  

 � � � � � �  � 
 � � � � � � � � � , � � � � � � � � � � �  �  � � � � � � � � � � � �  � � � 
 � � � � � 
   
  * � � � � � � � .  
 
, � �  � � � �  � � � � � � �  � � � 
 � � � � � � 	  � � � � , �  �  � � �  � � �  � ! � 
 � � � � � �  � � � � �  
� � 
 � � � � � � � �  � � � � � � � � � �  � �  � � � � � � � � � � �  � � � � � . #  � � � �  � � � � � � � � �  � � � � �  � � � � �  
�  � 
  � � � � � � � � �  � � � � � � � �  � � ! �   � � � 
 � � � � � � �  USW �  CNQ-CUT 
  � � � �  
� � � � � � � � 	  � 
  �  � � � � � � � � � � �  � � 
 � � � 
  � � � � � � � �  DuPont.  
 
4.2.3. Novartis 
 
&� � �  Novartis 
 � � � � � � �  
  2001�  . 5 �  � � �  � � �  � � �   � � � � � � 
 � � � � 	  � � � � , 
�  � � � � 
  � � � 	  
  
 � � � � � � 
 � � � � � � � �  � � � � � � � � . +� � � � � � � � � �  � � � �  - 
� 
 � � � � � � � � �  � � � 
 � � � �  UNIA. 3 � � � � �  
  � � � � � � � � �  � � � �  
 � � � � � � �  � � � � � � � �  
� � ! �   � � � � � � � 	 � � 	 � �   � � � � �  � � � � � � � � �  � � � � �  � � � � 
 � � � � .  
 
, � �  � �  � � � � � , � � � � � � � � �   � � � � � � �  
 � � � ! � � �  � 
 � �  � � � � � � �  �  � ! � 
 � � � � �   � � � �   
� � � � .  � � � � � � � � �  � � �  � � �  � � � � � � � � �  � �   � � � 
 � � � � � � �  ICEM � �  

 � � � � � � 
 � � � � � � � �  � � � � � � � � � � � � � �   
  � � � � � �  2004 � . 
  , � � � � . 
 
& � � � �  � � � � �  � � 
 � � � � 
 � � � � �  � � � � � � � � �  &� � � � � � � � � � �  ICEM � �  � � � � � � � � � �   
� � � � � � � � � � � � � �  � � � 
 � �  � � � � � �  �  � � � � � � � � � � � � �  � � � �  1 � � � � � � �  +� �  � � �  
(UNIA) �  * � � � � � �  +� � � � � � � , � � � � � � � � � � � � �  � � � � � 
 � � � � 
 � � � � � �  � � 
 � � �   
Novartis 
  * � � � � �  �  � � � � � �  2 
 � � � � � � � � � �  � � � � � 
 � � � � 
 � � � � � �  � � 
 � � � . # � � � � � � � 	  
� � � 
 � � � � � � 	  � � � ! �  �  � � �  � � � � � � 	 � � �  
 � �  � � �   � � 	  � � � � , � � � 
 � � � �  
� � �  ! � � � � �  �  � � � � � � � � � � 
 � � � � � �  � � � � � � � � �  �  � � � � � � � � �  � � � � � � � � .  
 
4.2.4. � � � �  � � � � � 	 � 
 � � � � 
 � � �  � � � � � � � � � � � 
 � �  
 
- �  � � � � � � � � �  
 � � � � � � � �  � � � 
 � � � � � � �  ICEM � �  � � � � � � � � � �  �  

 � � � � � � 
 � � � � � � � �  � � � � � � � � � � � � � �  
  2001 � . 
  * � � � � � � �  � � � �  � � � � � � �  � �  
� � � � 
 � � � � � � � � �  
  � � � � 
 � � � � 
 � �  �  � � � � � �  � � � � � 
 � � , � � � � 	 � � �  � �  � � � 
 � � � � � � � , 



 37

� � � � � � �  � � � 
 � � � � �  �  � � � �  
 � � � � � � 
 � � � � � � � �  � � � � � � � 	 � � �  �  � � � 
 � � � � �  
� � ! � � �  � 
 �  � � � �  
 � � � � � �  �  � � � � 
 � � � � 
  � � � � �  � � � 
 � � � � � � �  ICEM. � � � � �  
� � � 
 � �  �   � � � � � � �  � � � � �  
 � � � � � �  
  , � � � �  
  � � � � � �  2004 � ., �  � � ! � � � � � � , � � 
 � �  

 � � � � �  � �  � � � � � � � 
 � � � . " �  � � � ! � �  
 � � �  � � � 	  �  � � � �   
 � � � � �   
 �  
 � � � 	  
� � � 
 � � � � � � � .  
 
4.3. / � � 
 � � � � � �  � � � � � � � � � � � �  
 
&� � � � � � : Thai Industrial Gases  (� � � 	 � � � �  2006 � . ) 
 
+� � � � � � 	  Thai Industrial Gases - 
 � � � � �  � � � � � � � � � �  � �  � � �  BOC.  
 
& 2004 � � � �  � � �  � � � � � � 
 � � � � 	  
 � � � �  � � � � � � � � 
 � � �  � � � � � � 
 � � �   �  � � � 
 � � � � � �  
� � 
 � � � . 3 � �  � � � ! �  � � � � � � � � �   
 � � � � �  � 
  �  
 � �  � � �  � � � � 
 � � � � 
  � � � 
 � � � � � .  
 
#  � � �  � � � � � �  � � � � � � ! � �  � �  � � � � � � �  � � � � � � � � � � �  � � � 
 � � � � �  �  TGWU (� � � � � � � �  
� � � � � � � � � � �  ICEM), �  � � � ! �  � � � � � � 
 � � � 
 , � � � � � � �  / � � � � � � � � � �  � � � � � � � � �  
ICEM 0 � � � � �  � � � � �  � � � 
 � �  
  * � � � � � � � , � � � �  
 � � � � � � � 
 � � � �  � �  � � � � � �  
 
 � � � � � � �   � � � 
 � � � � � � �  � � � � 
 � � � � , �  � � � � � � 	  � � � � � � � � � � � � 	  � � � � � �  � � � � 
 �  
� � � � �  � � � �  �  � � � � � � � � �  � � � � � � 
 � � � �  � �   � � � � � �  � �  � � . 
 
#� � � � : Gold Peak (� � � 	 � � � �  2006 � .) 
 
� � � � � � � � � � � �  � � � � � � �  Gold Peak - � � � � � � � � � � � � � � � � 	  � � � � � � � 	 , 

 � �  � � � � � � 	   � � �  �  � 	 � � � �  �  � � � � � � � � � . # � 	  � �  � � � �  � � � 	  � � � � � 
 � � � � � 	  
   
+� � � �  �  � � � 
 � � � � 	  
 �  
 � � �  � � � � . 5 
 �  � � � �  � � � � �  � � � � � � � � �  � � � � � � �  � � � � � � � �   
� � � � � � � � , � � � � 
 � 
 � � � �  � � � � � � � . 1  � � 
 � � � � 
 �  � � � � � � � �  � �  � � �  � � �  
� � � � � � 
 � � � � 	    � � � � � � � � � �  � � � � � � � � � � �  � � � � � � �  � � � � � � � � 
 � � �  � � � � � � �  � � �  

 � � � � � � � �  � �  � � � � � � � � � � � .  
 
+� � � �  
  � � � �  � � �   � � � � 
 � � � � �  � � � � �  � � � � � � � �  � � � � � � � � � 
 , / � � � � � � � � � �  
� � � � � � � � �  ICFTU, IMF �  ICEM  � � � � � � � �  � � � � � �  � � � � � � � � � � � �  � � � 
 � � � � 	  
� � � � � � � � , � � � �  	  � � � � � � � � � �  � � � � � � � � � � � �  � � � � � � �   � � � � � � � �  
  � � � �  
 � � � � � �  
�  � � � � � � � � � �  � � � � � � � � � �  � � � 
  � � � � � � � � � 
 . 
 
� � � : Medco Health Solutions (� � � � 
 �  2006 � .) 
 
+� � � � � � 	  Medco � � � � � � � � � 	  � � � � � � � � �  � �  � � � � �  
 � � � � � 
 � � � � �  � �  � � � � � �   
� � � � � � � 
  � �  : � � -# � � � � � . &� � � �  � � � 
 � � �  � � � � � � � 
  � � � � � � � �  - � � � � � � � � �  
� � � 
 � � � � � � � � � � � � �   � � � � 
 � � � � � � � � � 	  � � � 
 � � � � � 
  &' ( , �  � � � ! �  � � � � �  
� � � 
 � � � � � 
 . - � � � � � � 	  � �  � � � , � � � � � � 	  � � � � � � � � � � � � 	  � � � � � � � � �  � 
 � � �  � �  
� � 	 � � � � � � � � �  � � � � � � � � � � � � 	  � � � 
 � � � � � � � � � � � � �  � � � � 
 � � � � � � � � � 	  
  � � � � �  
� � � � � � � �  �   
 � � � � �  � � �  � � � � � � � � � 
 .  
 
ICEM � � � � � � � � � �  �  � � � � � � �  �  � � � � � � � � � � � �  � � � 
 � � � � 	 , � � � �  	  

 � � � � � � � 
 � � � � 	   � � � � � � � � � 
  �  � � � � � � ! � � � 	   � � � � 
 � � � � 
 � �  �  � � � � � � � � �  
� � � � � � 
 � � � 
  � �   � � � � � �  � �  � �  �  � � � 
 � � � � � �  USW. 7 � � � �  � � � � � � � � � �  � � � � � �  
� � � 
 � � � � � � 	  � � �  � � � 	  �  � � � �  � � � � � � � � � � � �   � � � � � � � �  � � � � � � � � � � � �   ICEM � � � �  
 � � � � � �   � � �  � � � � 
 � � � .  
 
� � � : Cognis (� � � � � 
 �  2006 � .) 
 
" � � � � � � � � � � � � � � � 	  � � � � � � � 	  � � � � � � � 	  � � � � � �  � � �  � � � � �  � � � � � � � �  � 
 � �  
� � � � � �  � � � � � � � � �  � � 
 � � � � � � �   � � � � � � � 	 � � �  �  � � � � � � � � � � �  � �  � � � �  Golden 



 38

Hope. . � �  � � � � � � � 
 � � �  � � � � � � � �  � � 
 � � �  
  � . %� � � � � � � � � , � � � �  3 � � � � . " � � � � � �  
� � � � � � � � �  � � � 
 � � � � �  USW � � � � � �  � � � � 
 � � � � � � 	  �  � � � � � � � � � �  � � � � � � � � 
 � � �  
� � � � � � � � � � , � �  � � �  � �   � �   � � � � � �  
 � � � � � � 
 � �   � � � � � � �  � � � � � � � 
 � � � � 	   
� � � � � � �  � � � � � � � � � � � � � . � � � � �  � � � � �  � � � � �  � � � 
 � � � � �  � � � � � �  � � � � � � � 
 �  , 
� � � � � � 	  �  � � �  � � �  � � � � � 	   � � � � �   � � � � .  
 
ICEM � � � � � � � � � �  �  � � � � � � �  �  � � � � � � � � � � � �  � � � 
 � � � � 	  � � � � � � � �  Cognis, �  
� � � ! �  �  � � � � � � � �  � � � � � � � � � � 	 � , � � � � � � � 
  � �  � � � ! �  � � � � � � �  � � � � � �  � � � � � � � �  
� � � � � � � � . 
 
#� � � � � : Invista (� � 	 � � � �   2005 � . ) 
 
#  � � � 
 � � � � �  $ � � � � � �  � � � � � � ( % � . !  (� � � � � � � 	  � � � � � � � � � � 	   ICEM)  ! �  � � � � �  
� � � � � � � �  � � � � � � � 
 �   � �  
 � � � � � �  � �  � � � � � 
 � � � � 
   � � � � � � � 
 � � �  
 � � � � � � , � � � � �  
� � � � � � � � � � � � 	  
 � �  �  � � � � � � � � � �  � � � � � �   
 � � � � �  �  
 � � � � � � � 
 � � � � �  � �  � � � � � �   
 
 � � � � � � �  � � � � � 
  � � � 
 � � � � � . ICEM � � � � � � � � � �  �  � � � � � � � �  �  � � � � � � � � � � � �  
� � � 
 � � � � 	  � � � � � � � �  �  
 � � � � � � �   � � � � � � � � � � � �  � � � � � �  � � � � �  � � � � � � � �  Koch 
Industries. # � � � � �  � � � � �  � � � � �  � � � 
 � � � �  � � �  � � � � � � � � .  
 
� � � : Celanese (� � � 	 � � � �  2005 � .) 
 
#  � � � �  � � �   � �  � � 
 � � �  � � � � � � � �  Celanese 
  � . " � � � � � � � 	 , � � . ) � � � � � � � , 
� � � � � � � � 
 � � �  � � � � � � 
 � � �  � � ! �   � � � � � � � � � � � � � � 	 � �  �  � � � 
 � � � � � � �  � � � � � � � �  
� � � � � � � � � � � � �  � �  � � � � � . � � � ! � �  
 � � � � , � � � � � � 	  � � � � � � � � � � � � 	  � � � � � � � 
 � � � , 
� � � � �  � � � � � � � � � , � � � � � � �  � � � � � � � 
 � 	 �  � � � 
 � � � �  IBB, � � � � � � � � � � �  � �  
� � � � � � � � � �  � � � � � � � �  � �   20% � �  40 %, � � 	 
 � 
 , � � �  � � � �   � � �  � � � � � 
 � � � �  � �  
�  � � �  � � � � � � � � � �   � � 
 � � � 
 � � � � � , � � � � � � � 	   
 � � � �  
 � � �  � � � � � � � � � 
 . #   ICEM 
� � � �  � � � �  � � � � � � �   � � � � � � � � 
 � � �  � �  � � � � � � � �  �  � � � 
 � � � � � � �  � �  � �  � � �  
� � 
 � � � �  � � � � � � � �  Celanese, � � � � �   � � � � � � � �  � �  � �  � � � �  
 � � � � � � �  � �  � � �   
� � � � � ! �  � � � 
 � � � � � .  
 
' � � � � � � � : Gerard Lab� ratories (� � � � � 	  2005 � .) 
 
Gerard - 
 � � � � �  � � � � � � � �  � �  � � �  
 � � � � � � 
 � � � � � � � �  � � � � � � � �  Merck KGaA. - �   
� � 
 � � �  
  5  � � � � �  � � � � � � 	  � � � � � � � � � � � � 	  � � � � � � �  
 � �  
 � � � � ! � � � , � � � � �  � �   
� � �  � � � � �  � � � 
 � � � �  SIPTU � �   � � 
 � � . � �  � � � � � � �  �  � �  � � � � � � � � � �  
� � � � � � � � � � � � �  � � � �  � � � � � � � � � �  � � � � 	 � �  � � � � � � � �  �  � � � �  , � � � � � � ! � � �  
� � � � � � �  � � � � � � � �  �  � � � �   � � � � � � �  � � � � � � � � � �  �  � � � � 	 � �  � � � 
 � � � �  
  � � � � � � 
 �   
� � � � � � � � �   � � � � � � � 
 � � � � 	  � � � � � � � � � 
 . 5 � 	  � � � � , � � � � �  � � � � � � � � �  � � � �  �  
� � � 
 � � � � �  �  � � �  � � � � ,  ICEM � � � � � � � � � �  
  2 
 � � � � � � � � �  � � � � � 
 � � � � 
 � � � � �  
� � 
 � �  � �  � � �  Merck  �   � � � � � � � � �  � � � � � � �   � � � � � � ! �  . 
 
&� � 	 � � : Jotun (� � � � 
 �  2005 � .) 
 
9 � � � 
 � ! � � � �  � � � � � � � �  Jotun � � � �  � � 
 � �  � �  � � � � � 
 � � � � 
   � � � � � �  
  �  � � � � � �  
� � � � � �  7 � � � � � � � � . 7 � � � �  � � � � � � � �  � � � 
 � � � �  � �  � � 
 � � � , � � � � � � 	  
� � � � � � � � � � � � 	    � � � � � � � � 
 � � �  � � � � �  � � � � � � � � � � � � �   � � 
 � �  �  
  � � � � �  � � � � � 
  
 
 � � � � �   45 � � � � � 
  � � � 
 � � � � �   Petrol-Is 
 �  
 � � � 	  � � � � � � � � � �  � �  � � �  
� � � � � � � � 
 � � �  � � � � � � 
 � � � 
 . &� � � � � � � � � �  ICEM � � � � � � � � 
 � �  � � � � � � � �  � � ! �   
� � � 
 � ! � � � �  � � � 
 � � � � � �  � � � � � � 
  Norsk Kjemisk Industriarbeiderforbund �  
� � � 
 � � � � � �  Petrol-Is.  
 
� � � � �  � � � � , � � �  � � � 
 � ! � � � �  &" )  � � �  � � � �  � �   ICEM �  NKI � � 
 � � � � � � �  � �  � � � �  
� � �  � � � � , � � � 
 � � � �  � � �   � � ! � �  �  � � � � � � �  �  � � 
 � � � � � � � �  � � � 
 � ! � � � � �  



 39

� � � � 
 � � � �  � 
 � � �  
  ,  � � � � ,  �   
 � � � � � � �  � � � � �  � � � 
 � � � � �  � � � �  � � � �  

 � � � � � � � 
 � � � � , � � � �  � � �  � � � �  
 � � � � � � 
  �  � � � � � � � � � � � . +� � � �  � � � � , � � 
 � �  
Jotun Toz Boya Fabrikasi � � � �  � � � � � �  �  � � � � � �  ( � � � � � � � � �  � � � � � � � � � � � � � � � �  
  
� � � � � � � � � �  � � � � � � � � � � � � � �  (KIPLAS). 
 
� � � " � � : - � � � � 	 � 
 � � 	 � �  � � � � � � -, � � � � � � � � �  (� � � �  2004� .) 
 
� � � 
 � � � � � � � 
 �  &� � � � � -7 � � � � � � � � �  � � 
 � � � � � �  � � � � � � � � � � � � � � �  � � � , 
� � � � � � �  	  � � � 
 �  � � � 
 � � � � �  �  � � � � � � 
 � 
  � � � � � � 
  � � � 
 � � � � �  � � � � � � � � � �  
� � � � � � � � � � � � � � , � � � � � 
 � � � � 
 �  � � � � � � � � � � � � � � �  � � � � � � � � � 
 , � � � � � � � � � �  �  
� � � � � � � � � 
 � � � � �  � � � � � � � � � � � � � � , �  � � � ! �  � � � 
 � � � �  
   � �  � � � � � �   � �  
� � � � � � � � 
 � � �  � � � � � � � � � 	 �  �  � � � � � �  � � � 
 � � � � � � � �  � � � � � � � � � �  
 � � � �   
Actavis, 
 � �  � � � � � � �  � � � � � � � � � -� ! � � � � � � � .  
 
ICEM � � � � � 
 � � �  � � � � � �  � � � � � � � �  � � 
 � � � � 
 � � � � �  � � �  � � � � � 
 � � � � �  � � � � � � � � �  
�  � � � � �  � � � � �  �  � � 
 � � � � � � 	 �  � � � 
 � � � � �  
  ) � � � � � � � . # � � � � �  � � � � �  � � � � �  ICEM  
� � � � � � � � � �  � �  
 � � �  � � � � � � � �  � � � � � � � � � � 	 �  �  � � � � � � � �  � � � � � � �  � � � � � �   
� � � � � � � �   � � � � � � � �   � � � 
 � � � � � � � 
  .  
 
� � � : Continental Carbon (� � 
  2003) 
 
Continental Carbon - 
 � � � � �  , � � 
 � � � � � � �  � � � � � � � �  China Synthetic Rubber 
Corp., � � � � � 
 � � 	 � � �  � � � � 
  �  � � !   � � 	  � � � � � 
 � � � � 
 �  � � � . 6� 
 � �  
  � � � � � �  
� � � � �  &� � � , � � � �  3 � � � � � � � , � � �  � � � � � �  �  � � 	  2001 � .  
  � � � �  � �  � � 
 � � �  � � � � �  �  
� � � � � � � � � � � � � � . � � � � � �  � � � � �  , � � �  � � � � � � � � �  �  � �  � � � 
 � � � �  1 ( &2  � �  
� � � � � � � � � � �  �  � � � � � � � � � �  � � � � � � � � � � � � �  � � � � � � � �   � � � � � � � �  � � � � � � � �  �  
� � � �   � �  30 %, � � �  � � � �   
 � � � � � .  
 
/ � � � � � � � � � �  � � � � � � � � �  ICEM � � � � � � � � � � � �  � � � � � � � � 	  �  � � � � � � � �  �  
� � � 
 � � � � � � �   � � � � � � � � � � � �  � � � 
 � � � � 	 . - �  � � � � � � � � �  � �  � � � �  � � � � �  � � ! �  � �  
� � � �  � � 
 � � � . 7 � � � �  � � � 
 � � � � �  � �  &' (  � � ! �  � � � � � �  � �  � � � � �  � � � � � � � �   
� � � � � � � � � 
  
  , � � � � �  �   � � � � 
 � 
 � � �  
  � � � � � � 
 � � . +� � 
 � � � � , 
  � � � � �  � � � � � 
 , � � �  
 � � ! � �  
  � � � � � � �  2004 � . 
 


