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�( � $� ( � )* 4� %- * 44� � #%,( � %%� * ( . � )� %,. � ( &,* 4� +#%&' - � )%� - * 5� ( ' &� / * � � � * ++� %%� &' �

&/ � %� � &52� %� ' 3� %� )� ,+� %� * %� &/ � ,)� � 4� +&),+,&5� %2� ( . � - * 5� ( ' &� 8#%&,35� &/ ,%� 4� � � 4� ' 3�

* ( * 45%,%����

2.2 � � . #� � . #� � . #� � . #+,( $�� ( � )$5�� ' %&%+,( $�� ( � )$5�� ' %&%+,( $�� ( � )$5�� ' %&%+,( $�� ( � )$5�� ' %&%����

2.2.1 � ,$/ &�
 ,- � �� � * &,( $�0 ,&/ �� ,$/ &�
 ,- � �� � * &,( $�0 ,&/ �� ,$/ &�
 ,- � �� � * &,( $�0 ,&/ �� ,$/ &�
 ,- � �� � * &,( $�0 ,&/ �� 5( * - ,+�� ' * . �� 0 ,&+/ ,( $� 5( * - ,+�� ' * . �� 0 ,&+/ ,( $� 5( * - ,+�� ' * . �� 0 ,&+/ ,( $� 5( * - ,+�� ' * . �� 0 ,&+/ ,( $����

? / ' 4� %* 4� � � 4� +&),+,&5� 2),+� %� * )� � %,$( ,3,+* ( &45� +/ � * 2� )� * &� ( ,$/ &� &,- � %� * ( . �

+#%&' - � )%�+* ( �&/ � )� 3' )� �� � ( � 3,&�3' )�+' ( %#- ,( $�&/ � ,)�� ( � )$5�* &�&/ � %� �&,- � %�0 ,&/ �

+/ � * 2� )� &* ),33%� ' 33� )� . � � 5� * 44� - * 8' )� � � � %#224,� )%�� � 
 / � %� � &* ),33%� * )� � #%#* 445�

� * ),* ( &%� ' 3� � +' ( ' - 5� � � � � ( � 
 * ),33%�0 / ,+/ �2)' � ,. � %�%� � � ( �+/ � * 2� / ' #)%� ' 3�( ,$/ &�

&,- � � � 4� +&),+,&5�� � 
 )* . ,&,' ( * 445� � +' ( ' - 5� � � � � ( � &* ),33%� 0 � )� � . � � � 4' 2� . � &' �

%#22' )&� ( ,$/ &� &,- � � %&' )* $� � / � * &� )%6� 0 / ,+/ � 4� . � &' � * ( � ,( +)� * %� . � . ' - � %&,+� ( ,$/ &�
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&,- � �4' * . �$,� ,( $�* �- ' )� �� * 4* ( +� . �#%� �' 3�&/ � �� 4� +&),+,&5�( � &0 ' )1�* +)' %%�&/ � �. * 5���

� ' )� � )� +� ( &45�&/ � )� � / * %� � � � ( � * � 2)� 3� )� ( +� � 3' )� $* %�+� ( &)* 4� / � * &,( $� )* &/ � )�&/ * ( �

� 4� +&),+� / � * &,( $6� 0 / ,+/ � / * %� - � * ( &� &/ * &� - * ( 5� +#%&' - � )%� 0 / ' � * )� � ' ( � * ( �

� +' ( ' - 5� � � � � ( � 
 * ),33%�( ' �4' ( $� )� / * � � �* �4* )$� �( ,$/ &�&,- � �4' * . �� � �&�+* ( � � � �%� � ( �

&/ * &� 4* +1� ' 3� * � * ,4* � ,4,&5� ' 3� ( * &#)* 4� $* %� ,%� +4' %� 45� 4,( 1� . � 0 ,&/ � +#%&' - � )� )� 4,* ( +� �

' ( � � 4� +&),+� %2* +� � * ( . � 0 * &� )� / � * &,( $�� � �( � * )� * %� ( ' &� %� )� � . � � 5� $* %� ( � &0 ' )1%6�

� 4� +&),+�/ � * &,( $�,%�- ' )� �+' - - ' ( 24* +� �0 / ,+/ �- � ),&� . �&/ � �. � � � 4' 2- � ( &�' 3�- ' )� �

%' 2/ ,%&,+* &� . �' 33=2� * 1�&* ),33%������

�( � ' ). � )�&' � � � �* � 4� �&' � ' � &* ,( �* � . ,%+' #( &� . �( ,$/ &�&,- � �)* &� 6�+#%&' - � )%�)� ; #,)� �* �

" =)� $,%&� )� - � &� )�� � 
 / � � %,- 24� %&� 3' )- � ' 3� &/ ,%� - � &� )� 0 ' #4. � � � � * ( �

� 4� +&)' - � +/ * ( ,+* 4�)' &* &,( $�. ,%1�&52� �- � &� )�0 ,&/ �
 ,- � �� 0 ,&+/ � %6�* 4&/ ' #$/ �%,( +� �

&/ � � - ,. � � ! >� E%� * � � * . ,' � 
 � 4� %0 ,&+/ � B� 
 � C� ' )� � * . ,' � 
 � 4� - � &� )%� 0 ,&/ � * � )* . ,' �

&� 4� %0 ,&+/ �,( &� )( * 445�/ * � � �� � +' - � �- ' )� �+' - - ' ( ���? ,&/ �&/ � �)* . ,' �&� 4� %0 ,&+/ � . �

- � &� )%� * ( � ' 2� )* &,( $� %5%&� - � 1( ' 0 ( � * %� &/ � � � � ( &)* 4� 
 � 4� %0 ,&+/ � � ' ( &)' 4� � ( ,&� ,%�

#%� . � &' � +' - 2,4� � %0 ,&+/ ,( $� 2* &&� )( %� 3' )� $)' #2%� ' 3� - � &� )%6� 0 / ,+/ � * )� � &/ � ( �

2)' � ,. � . �&' �&/ � �� � � �3' )�' ( 0 * ). �&)* ( %- ,%%,' ( �' ( �� * . ,' �� �� ' ( $0 * � � �B� � 3��� C���

�( ,&,* 445� &/ � � &,- ,( $� . � � ,+� � 2)' � ,. � . � � ' &/ � 4' * . � +' ( &)' 4� 3' )� * ( 5� / � * &,( $� +,)+#,&%�

* ( . � )* &� �%0 ,&+/ ,( $�� � � ' - � �4* &� )� * 224,+* &,' ( %� / * � � � * �%� 2* )* &� �+,)+#,&�0 / � )� �&/ � �

/ � * &,( $� 4' * . � +* ( � � � � - � * %#)� . � %� 2* )* &� 45� 3)' - � &/ � � ' &/ � )� +,)+#,&%� B� � 3�� : C6�

* 4&/ ' #$/ �&/ ,%� ' � � ,' #%45�)� ; #,)� %�+' ))� %2' ( . ,( $�)� � ,%,' ( %�&' � / ' #%� / ' 4. �0 ,),( $���


 / ,%� 4* %&� . � � � 4' 2- � ( &� ,%� ,- 2' )&* ( &� ,( � � ( * � 4,( $� &/ � � %#224,� )%� &' � %� 2* )* &� 45�

- � &� )� * ( . � +' ( &)' 4� &/ ,%� / � * &,( $� 4' * . � * ( . � &/ � )� 3' )� � $* ,( � - ' )� � 34� 9,� ,4,&5� ' � � )�

0 / � ( � &/ ,%� � 4� +&),+,&5� ,%� &* 1� ( �� � 7' )� � 9* - 24� � +#%&' - � )%� - * 5� � � � ' 33� )� . � %� � � ( �

/ ' #)%� ( ,$/ &� &,- � � / � * &� � #&� &/ � %� � - * 5� � � � ' � � )� * � &� ( � / ' #)� 2� ),' . � * 44' 0 ,( $� &/ � �

%#224,� )%�&' �2#)+/ * %� �� ( � )$5�� +' ( ' - ,+* 445���

�( � ' ). � )� &' � � � � #%� 3#4� 3' )� . � - * ( . � %,. � � - � * %#)� %� &/ � )� � ,%� * � ( � � . � 3' )� * � 4* )$� �

( #- � � )� ' 3� %- * 44� +#%&' - � )%� &' � / * � � � +' ( &)' 44* � 4� � . � - * ( . �� �&� ,%� � %&,- * &� . � &/ * &�

&/ � )� �* )� �* )' #( . �� �� - �+#%&' - � )�0 ,&/ �- #4&,=)* &� �� ( � )$5�&* ),33%���( �* . . ,&,' ( �&/ � )� �

* )� �* 4%' �* )' #( . �: �� - �2)� 2* 5- � ( &�+#%&' - � )%�0 / ,+/ �* 4%' �/ * � � �&/ � �2' %%,� ,4,&5�' 3�

� +' ( ' - 5�  � &52� � &* ),33%� B� � 3�� : C�� 
 0 ' � 2)' � 4� - %� � 9,%&� 3' )� . 5( * - ,+� 4' * . �

- * ( * $� - � ( &�,( �&/ � �� � ���� ( � �,%�&/ * &�' ( 45�* )' #( . �� =� � N �' 3�+#%&' - � )%�0 ,&/ �� 
 � �

- � &� )%�/ * � � �%#33,+,� ( &45�34� 9,� 4� �+' ( &)* +&%�&' �* 44' 0 �. 5( * - ,+�4' * . �- * ( * $� - � ( &��


 / � %� � +' ( &)* +&%� +' #4. � � � � )� =( � $' &,* &� . � � #&� ,&� ,%� #( 4,1� 45� ,( � 2)* +&,+� � &/ * &� &/ � �

%#224,� )%� * )� � * 0 * )� � ' 3� &/ � � - � &� ),( $� * ))* ( $� - � ( &%� * &� ,( . ,� ,. #* 4� � � � � ' )�

)� %,. � ( &,* 4�2)� - ,%� %���
 / � �- ' )� �+' - 24� 9�2)' � 4� - �,%�&/ * &�%' - � �- � &� )%�* )� �&,- � �
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' 3�#%� �&* ),33� � 
 � � � � &� )%� )* &/ � )�&/ * ( �G. ' #� 4� E� � 
 � � - � &� )%� . � . ,+* &� . �&' � / � * &,( $�

4' * . �' ( 45����3�&/ � %� �&,- � �' 3�#%� �- � &� )%�* )� �. 5( * - ,+* 445�- * ( * $� . �&/ � ( �&/ � �� ( &,)� �

+#%&' - � )�4' * . � ,%�* 33� +&� . � ,( +4#. ,( $� . ' - � %&,+�* 224,* ( +� � � &+6�0 / ,+/ � - * 5� ( ' &� � � �

* ++� 2&* � 4� �&' �&/ � �+' ( %#- � )���
 / � %� �&,- � �' 3�#%� �&* ),33�- � &� )%�* )� �,( �&/ � �- * 8' ),&5�

,( �� ( $4* ( . �* ( . �? * 4� %�B� � 3�: C��

�( � &/ � � %' #&/ � ' 3� � +' &4* ( . � &/ � )� � ,%� - ' )� � . 5( * - ,+� %0 ,&+/ ,( $� ' 3� 4' * . � * ( . �

+' - 2* ( ,� %�* )� �#%,( $� � 
 � �&' � )� %2' ( . �&' �0 � * &/ � )�3' )� +* %&%�' )�2� ),' . %� ' 3�+/ � * 2�

$� ( � )* &,' ( �� � 
 / � � %0 ,&+/ ,( $� )� $,- � %� ' 3� %#+/ � � 
 � � � ; #,22� . � - � &� ),( $� %5%&� - %�

* )� � ,( ,&,* &� . � � 5� &/ � � ,( +#- � � ( &� %#224,� )6� ,))� %2� +&,� � � ' 3� 0 / � &/ � )� &/ � � +#%&' - � )�

+' ( &)* +&%� 0 ,&/ � * ( � * 4&� )( * &,� � � %#224,� )�� � � / ' #4. � &/ � � ( � 0 � %#224,� )� 0 ,%/ � &' �

%2' ( %' )� B* ( . � +' ( &)' 4C� &/ � ,)� ' 0 ( � 	 )' #2� � ' . � � B. 5( * - ,+� ' )� ' &/ � )0 ,%� C� &/ � ( � &/ � �

( � 0 �%#224,� )� - #%&�$* ,( � * ++� %%�&' � * ( �#( * 44' +* &� . � 	 )' #2� � ' . � � * ( . � )� +' ( 3,$#)� �

B' )�+/ * ( $� C�&/ � � )� 4� � * ( &�+#%&' - � )�- � &� )%�� � 
 52,+* 4�+' %&%�3' )�%#+/ �* �- � &� )� � ,%,&�

0 ' #4. � � � � ,( �&/ � � )� $,' ( � ' 3�O: � �� � 
 / � )� � * )� � * 4%' �%- * 44� )�+' %&%�3' )�%� &&,( $�#2�&/ � �

$)' #2�+' . � �* ( . �� )' * . +* %&,( $�&/ � �%,$( * 4%�* %�0 � 44�* %�- * 1,( $�%#)� �&/ * &�+#%&' - � )�

* )� � ' ( �+' ( &)* +&%�&/ * &�* 44' 0 �. 5( * - ,+�- * ( * $� - � ( &�' 3�4' * . �B� � 3��" C���
 / � %� �+' %&%�

+' - � ,( � . �0 ,&/ �&/ � � ,( * � ,4,&5�&' �&,� �+#%&' - � )%� ,( �&' �4' ( $�&� )- �+' ( &)* +&%�* ( . �&/ � �

+' - 24� 9,&,� %� ' 3� %' - � � . ,%&),� #&' )%� )� ; #,),( $� +' ( &)' 4� ' 3� %' - � � ' 3� &/ � ,)� +' . � %� &' �

- * ( * $� � ( � &0 ' )1�+' ( %&)* ,( &%� / * %� - � * ( &�&/ * &� . 5( * - ,+�&� 4� %0 ,&+/ �+' ( &)' 4� ,%� ( ' &�

#&,4,%� . �� 9&� ( %,� � 45�� 5�- ' %&�%#224,� )%��

2.2.2 � &,4,%,( $�� � 
 � �� � +/ * ( ,%- %� &,4,%,( $�� � 
 � �� � +/ * ( ,%- %� &,4,%,( $�� � 
 � �� � +/ * ( ,%- %� &,4,%,( $�� � 
 � �� � +/ * ( ,%- %����

� ( � �' 3�&/ � �1� 5�%� 44,( $�2' ,( &%�3' )�&/ � �. � � � 4' 2- � ( &�' 3�� � 
 � �0 * %�&/ � �,( &)' . #+&,' ( �

' 3� * � &0 ' =%,. � . � - * )1� &� 0 / � )� � * ( � * 22)' 2),* &� � 4� � � 4� ' 3� %#2245� * ( . � . � - * ( . �

,( &� )* +&,' ( �0 ' #4. �&* 1� �24* +� �� �&�0 * %� � ( � ,%* $� . �&/ * &�&/ ,%� ,( &� )* +&,' ( �0 ' #4. �&* 1� �

24* +� � ,( � &/ � � 3' )0 * ). %� * ( . � 3#&#)� %� - * )1� &%� * ( . � ,( � &/ � � � * 4* ( +,( $� � � +/ * ( ,%- 6�

0 / � )� �2* )&,+,2* ( &%�+' #4. �� 4� +&�&' �' 33� )�%� )� ,+� %�. ,)� +&45�&' �&/ � �%5%&� - �' 2� )* &' )���

2.2.2.1 7' )0 * ). %�* ( . �7#&#)� %�� * )1� &%7' )0 * ). %�* ( . �7#&#)� %�� * )1� &%7' )0 * ). %�* ( . �7#&#)� %�� * )1� &%7' )0 * ). %�* ( . �7#&#)� %�� * )1� &%����

����

 / � � * ))* ( $� - � ( &%� #( . � )� &/ � � � ' ' 4� %&,34� . � +#%&' - � )%E� * � ,4,&5� &' � . � +,. � � ' ( � &/ � �

4� � � 4� ' 3� %� +#),&5� ' 3� %#2245� &/ � 5� )� ; #,)� . � * ( . � 3' )+� . � - ' %&� ' 3� &/ � - � B&/ ' %� � ( ' &�

%#224,� . � ' ( � � ' ' 4� � ),+� � )� 4* &� . � &* ),33%C� &' � * ++� 2&� * � 4� � � 4� ' 3� %� +#),&5� ,- 24,� . � � 5�

&/ � � * . - ,( ,%&� )� . � F* 4#� � ' 3� � ' %&� � ' * . �� � ' )� ' � � )6� &/ ,%� +� ( &)* 445� * . - ,( ,%&� )� . �

&)� * &- � ( &� ' 3� %� +#),&5� ' 3� %#2245� � 33� +&,� � 45� - � * ( &� &/ * &� * 44� %#224,� )%� 3* +� . � &/ � �

%* - � �4� � � 4� ' 3�%� +#),&56�0 / ,+/ � ,&�0 * %�3� 4&�0 * %�%&,34,( $� ,( +� ( &,� � %�#2' ( �%#224,� )%�
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&' � . � � � 4' 2� ,( ( ' � * &,� � � &* ),33� %&)#+&#)� %� 0 ,&/ � &/ � ,)� +#%&' - � )%�� � � ( . � )� &/ � � � � 
 � �

* ))* ( $� - � ( &%� ,&� 0 * %� � ( � ,%* $� . � &/ * &� ,( +� ( &,� � %� &' � - * ( * $� � ),%1� 0 ' #4. � � � �

%/ * )2� ( � . � * ( . � &/ � � . � � � 4' 2- � ( &� ' 3� - ' )� � ,( ( ' � * &,� � � * ( . � 4,; #,. � +' ( &)* +&%�

- * )1� &%�0 / ,+/ �0 ' #4. �,( �&#)( �+)� * &� �$)� * &� )�,( +� ( &,� � %�' ( �%#224,� )%�&' �3* +,4,&* &� �

. � - * ( . �)� %2' ( %� ��

�( � . � � � 4' 2,( $� &/ � � � � 
 � � - � +/ * ( ,%- � ,&� 0 * %� )� +' $( ,%� . � &/ * &� - #+/ � ' 3� &/ � � � * )45�

3' +#%� ' ( � � 9&� ( . ,( $� � 924,+,&� . � - * ( . � )� %2' ( %� � 0 ' #4. � � � � ' ( � &/ ' %� � 2* )&,� %� 0 ,&/ �

/ * 43=/ ' #)45� - � &� )%6� * %� ,&� 0 * %� &/ ' #$/ &� &/ * &� %#224,� )%� 0 ' #4. � ,( ,&,* 445� 0 ,%/ � &' �

3' +#%� ' ( � &/ ' %� � +#%&' - � )%� 0 / � )� � &/ � � 2* &&� )( � ' 3� +' ( %#- 2&,' ( � +' #4. � � � � )� * . ,45�

' � %� )� � . ����&�0 * %�( ' &� . �&/ * &�* %�� 92� ),� ( +� �. � � � 4' 2� . �&/ * &�,&�0 ' #4. �� � �2' %%,� 4� �

&' �� 9&� ( . �%#+/ �* ))* ( $� - � ( &%�&' �&/ � �%- * 44� )�+#%&' - � )%�2)' � * � 45�� 5�,( &)' . #+,( $�

/ * 43=/ ' #)�- � &� )%�* %�- � &� ),( $�+' %&%�3� 44��

� %� � 92� +&� . � - * ( 5� &)* . ,( $� 2* )&,� %� � ( &� )� . � &/ � � � 4� +&),+,&5� - * )1� &� ' ( � ' )� * )' #( . �

&/ � �,- 24� - � ( &* &,' ( �' 3�� � 
 � �* ( . �%* 0 �&/ � �' 22' )&#( ,&5�&' �' 33� )�),%1�- * ( * $� - � ( &�

%� )� ,+� %�&' �/ * 43=/ ' #)45�- � &� )� . �+#%&' - � )%6�* 44' 0 ,( $�&/ � - �&' �24* 5�* �- ' )� �* +&,� � �

)' 4� � ,( � - * ( * $,( $� &/ � ,)� 2),+� � ),%1�� � ? ,&/ � &/ � � ,( +� ( &,� � %� &/ * &� &/ � � � � 
 � �

* ))* ( $� - � ( &%�+)� * &� . �&/ � �1� 5�. ),� � )�3' )�$� ( � )* &' )%�* ( . �%#224,� )%�0 * %�&' �/ � . $� �

&/ � ,)� � 92' %#)� � &' � 2),+� � 34#+&#* &,' ( %� � ' &/ � &/ )' #$/ � - * ( * $,( $� &/ � ,)� ,- � * 4* ( +� �

2),+� �),%1�* ( . �&/ � ,)�� 92' %#)� �&' �3' )0 * ). �- * )1� &%���

� � ( #- � � )� ' 3� � ' ( %' 4,. * &' )%� � � ( &� )� . � &/ � � - * )1� &� 0 ,&/ � * � � ,� 0 � &' � )� * 4,%,( $� &/ � �

2' &� ( &,* 4�' 3�&/ � �. � - * ( . =%,. � ��� ' 0 � � � )6�&/ � �* )),� * 4�' 3�&/ � %� �2* )&,� %�/ * 22� ( � . �&' �

+' ))� %2' ( . �&' �* �2� ),' . �0 / � ( �2),+� %�3� 44�&' �/ ,%&' ),+�4' 0 %�0 / ,+/ �- � * ( &�&/ * &�- * ( 5�

&)* . ,&,' ( * 445� 2),+� � )� %2' ( %,� � � +#%&' - � )%� 0 � )� � / * 225� &' � &* 1� � 3,9� . � 2),+� �

+' ( &)* +&%�3)' - �%#224,� )%�* &�)� 4* &,� � 45�4' 0 �2),+� %�* ( . �4' +1�&/ � %� �,( �3' )�* %�4' ( $�* %�

2' %%,� 4� �&/ #%�)� . #+,( $�&/ � ,)�( � � . �&' �2)' * +&,� � 45�- * ( * $� �&/ � ,)�2),+� �),%1�* ( . �' )�

+' ( &� - 24* &� �* +&,� � �. � - * ( . �- * ( * $� - � ( &�%&)* &� $,� %���

� . . ,&,' ( * 4456� - * ( 5� ' 3� &/ � � / * 43=/ ' #)45� ,( . #%&),* 4� +#%&' - � )%� &� ( . � . � &' � 2)' +#)� �

� ( � )$5�* %�&/ � 5�0 ' #4. �* ( 5�' &/ � )�)* 0 �- * &� ),* 4�( � +� %%* )5�3' )�&/ � ,)�� #%,( � %%��
 / � 5�

0 ' #4. � ,%%#� � &� ( . � )%� * ( . � � � ( +/ - * )1� 2),+� %� )* &/ � )� &/ * ( � . � � � 4' 2,( $� . � - * ( . �

- * ( * $� - � ( &� %&)* &� $,� %� 3' )� � * ),' #%� 2' )&,' ( %� ' 3� &/ � ,)� 4' * . �� � � � ( � %' - � � ' 3� &/ � �

- ' )� � ,( ( ' � * &,� � �+' ( %#- � )%�%&)#$$4� . �&' �+' ( � ,( +� �&/ � ,)� � #%,( � %%� %�&/ * &�,&�0 * %�

                                                      
� �� ' ( %' 4,. * &,' ( �,%�* �2)' +� %%�0 / � )� �&/ � �2* )&,* 4�' )�&' &* 4�' #&2#&%�' 3�* �( #- � � )�' 3�$� ( � )* &' )%�' )�&/ � �
. � - * ( . � %,. � � * )� � +' - � ,( � . � ,( &' � ' ( � � � ( � )$5� * ++' #( &�� � � +* #%� � ' � � )� * ( . � #( . � )=2)' . #+,( $�
* ++' #( &%� * )� � +' - � ,( � . 6� &/ � � � * ),* &,' ( %� ,( � ' #&2#&� &� ( . � &' � +* ( +� 4� � * +/ � ' &/ � )� ' #&6� )� %#4&,( $� ,( � * �
)� 4* &,� � 45�%&* � 4� �* $$)� $* &� �' #&2#&���
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2' %%,� 4� � &' � * +&,� � 45� - * ( * $� � 2),+� � &/ )' #$/ � - * ( * $� - � ( &� ' 3� &/ � ,)� +' ( %#- 2&,' ( �

2* &&� )( %� B' &/ � )� &/ * ( � &/ )' #$/ � &/ � � - ' )� � &)* . ,&,' ( * 4� 4' * . � - * ( * $� - � ( &� &* ),33%�

. ,%+#%%� . � ,( � %� +&,' ( � " �: C�� � � 92� ),� ( +� � . � - ' ( %&)* &� . � &/ * &� ,&� 0 * %� . ,33,+#4&� &' �

' � � )+' - � �&/ ,%�+#4&#)* 4� � * )),� )�0 / � ( �2),+� %�0 � )� � * &�4' 0 �4� � � 4%�� � 
 / ,%� � &/ ' %6�&/ � �

3* 44,( $�2),+� %�* ( . �' &/ � )�� 9&� )( * 4�3* +&' )%�B%#+/ �* %�&/ � �0 ,&/ . )* 0 * 4�3)' - �&/ � �� � �' 3�

- * ( 5� 4* )$� 45� � - � ),+* ( � � &,4,&,� %� 0 / ' � / * . � � � � ( � ' 33� ),( $� ),%1� * ( . � 4' * . �

- * ( * $� - � ( &� %� )� ,+� %� * ( . � 4* )$� � %+* 4� � %#2245� � #%,( � %%� %� - � )$� )%C� 4� . � &' � &/ � �

0 ,&/ . )* 0 * 4� ' 3� - * ( 5� +' ( %' 4,. * &,' ( � � #%,( � %%� %� 3)' - � &/ � � - * )1� &6� 4� * � ,( $� ' ( 45�

&/ � �- ' )� �&)* . ,&,' ( * 4�� � )&,+* 445�,( &� $)* &� . �%#224,� )%�0 / ' �/ * . �4� %%�' 3�* ( �,( +� ( &,� � �

&' �' 33� )�,( ( ' � * &,� � �2)' . #+&%����

2.2.2.2 � * 4* ( +,( $�� � +/ * ( ,%- �� * )&,+,2* &,' (� * 4* ( +,( $�� � +/ * ( ,%- �� * )&,+,2* &,' (� * 4* ( +,( $�� � +/ * ( ,%- �� * )&,+,2* &,' (� * 4* ( +,( $�� � +/ * ( ,%- �� * )&,+,2* &,' ( ����

�( � * . . ,&,' ( � &' � * +&,� � � 2* )&,+,2* &,' ( � ,( � &/ � � 3' )0 * ). %� * ( . � 3#&#)� %� - * )1� &%6�

2)' � ,%,' ( � 0 * %� - * . � � 3' )� +' - 2* ( ,� %� &' � * +&,� � 45� 2* )&,+,2* &� � ,( � &/ � � � * 4* ( +,( $�

� � +/ * ( ,%- � * ( . � +' - 2� &� � 0 ,&/ � $� ( � )* &' )� � ,. %� * ( . � ' 33� )%�� � 
 / � � � * 4* ( +,( $�

� � +/ * ( ,%- � 0 * %� . � %,$( � . � &' � � � � 2),( +,2* 445� * � &' ' 4� 0 / � )� � &/ � � %5%&� - � ' 2� )* &' )�

0 ' #4. � %� � 1� &' � � * 4* ( +� � &/ � � %5%&� - � ,( � )� * 4� &,- � � * ( . � 0 ' #4. � +* 44� #2' ( � � ,. %� * ( . �

' 33� )%�3)' - �%#224,� )%�* ( . �$� ( � )* &' )%�&' �* +&,� � 45�- * ( * $� �&/ � ,)�4' * . �,( �2* )&,+#4* )�

4' +* &,' ( %�* &�2* )&,+#4* )�&,- � %��

� * )&,+,2* &,' ( � ,( � &/ � � � * 4* ( +,( $� � � +/ * ( ,%- � ,%� ,( � $� ( � )* 4� � ' 4#( &* )5� 0 ,&/ �

%,$( * &' ),� %�&' �&/ � � � * 4* ( +,( $�M�� � &&4� - � ( &�� ' . � � � � ,( $� � ( &,&4� . �&' �%#� - ,&� ' 33� )%�

* ( . � � ,. %� ,( � )� %2� +&� ' 3� * ( 5� 2' 0 � )� 34' 0 %� &/ )' #$/ � - � &� )%� 3' )� 0 / ,+/ � &/ � 5� * )� �

. � � - � . � &' � � � � )� %2' ( %,� 4� �� �&� 0 * %� � ( � ,%* $� . � &/ * &� � 	 � E%� )' 4� � ,( � � ( � )$5�

� * 4* ( +,( $� 0 ' #4. � . ,- ,( ,%/ � ' � � )� &,- � � * %� 2* )&,+,2* ( &%� � � +* - � � 3* - ,4,* )� 0 ,&/ � &/ � �

( � 0 � * ))* ( $� - � ( &%� * ( . � * %� $* &� � +4' %#)� � &,- � %� )� . #+� . �� � ' 0 � � � )� ,&� 0 * %�

� 92� +&� . � &/ * &� � 	 � � 0 ' #4. � +' ( &,( #� � &' � 24* 5� * � %#� %&* ( &,� � � )' 4� � ,( � - * ( * $,( $�

+' ( %&)* ,( &%� ' ( � &/ � � &)* ( %- ,%%,' ( � %5%&� - � * ( . � &' � &* 1� � * +&,' ( %� &' � +' ))� +&� %#. . � ( �

. � � ,* &,' ( %�' 3�%#2245�' )�. � - * ( . �0 ,&/ ,( �&,- � %+* 4� %�' 3�4� %%�&/ * &��* ( �/ ' #)���

� #+/ �+' ( %,. � )* &,' ( �0 * %�$,� � ( �* &�&/ � �&,- � � ' 3� � � 
 � � ,- 24� - � ( &* &,' ( �&' �&/ � �)' 4� �

' 3�&/ � � . � - * ( . =%,. � � ,( �&/ ,%�- � +/ * ( ,%- �� � * ( 5�2* )&,+,2* ( &%�' ( �&/ � � . � - * ( . =%,. � �

+' - - � ( &� . � &/ * &� &/ � 5� 0 ' #4. � ' ( 45� � � � * � 4� � &' � &* 1� � +' ( &)' 4� ' � � )� 2* )&� ' 3� &/ � ,)�

+' ( %#- 2&,' ( �� � � ' )� ' � � )�&/ � 5�+' - - � ( &� . �&/ * &�&/ � � )* &� �* &�0 / ,+/ �&/ � ,)� . � - * ( . �

+' #4. � +/ * ( $� � - ,$/ &� 0 � 44� � � � $)� * &� )� &/ * ( � &/ � � )* &� � * &� 0 / ,+/ � &/ � ,)� +' ( &)' 44* � 4� �

+' ( %#- 2&,' ( � - ,$/ &� � * )5�� 
 / � %� �3* +&' )%�%#$$� %&� . �&/ * &� ,&� - ,$/ &� � � � ,- 2)* +&,+* 4�

3' )� . � - * ( . =%,. � �2* )&,+,2* ( &%�&' �%#� - ,&� * �%,( $4� � � / 5%,+* 4� � ' &,3,+* &,' ( �B� � C� * ( . �

- * ( 5�%' 4#&,' ( %�0 � )� �- #&� . �&' �* 44' 0 �&/ ' %� �0 ,&/ �4� %%�+' ( &)' 44* � 4� �+' ( %#- 2&,' ( �
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B' )� ,( . � � . � +' ( &)' 44* � 4� � $� ( � )* &,' ( C� &' � %#� - ,&� &0 ' � ( ' &,3,+* &,' ( %� &/ #%� * 44' 0 ,( $�

&/ � - � &' � ,. � ( &,35� &/ � � +' ( &)' 44* � 4� � 2' )&,' ( � ' 3� &/ � ,)� 4' * . �� 
 / � � +' ( +� 2&� ' 3�

K@#,� %+� ( &�7,( * 4� � / 5%,+* 4� � ' &,3,+* &,' ( %L�0 * %� - #&� . 6�0 / ,+/ � 0 ' #4. � * 44' 0 �&/ ' %� �

2* )&,� %�0 ,&/ � � * ),* � 4� �+' ( %#- 2&,' ( � * ( . � ' )� $� ( � )* &,' ( �2* &&� )( %�&' �2* )&,+,2* &� � ,( �

&/ � �� * 4* ( +,( $�� � +/ * ( ,%- ��

� � %2,&� �&/ ,%�* %2,)* &,' ( �3' )� * �&0 ' �%,. � . � - * )1� &� ,( �&/ � � � * 4* ( +,( $� � � +/ * ( ,%- 6� ,( �

&/ � � 3,)%&�5� * )� ' 3� ' 2� )* &,' ( � ' 3� � � 
 � � ' ( 45� � �� � N � ' 3�&/ � � ' 33� )%� * ++� 2&� . � � 5� � 	 � �

/ * � � �+* - � �3)' - �&/ � �. � - * ( . =%,. � �B� � 3��! C���
 / � )� �,%�4,&&4� �� � ,. � ( +� �&/ * &�&/ ,%�4' 0 �

4� � � 4� ' 3� * +&,� ,&5� / * %�2,+1� . � #2� - ' )� � )� +� ( &45� * ( . � * � ( #- � � )� ' 3� )� * %' ( %�+* ( � � � �

2#&�3' )0 * ). �3' )�&/ ,%�4' 0 �4� � � 4�' 3�* +&,� ,&5��

·  
 / � � ( � � . � 3' )� * � +' =' 2� )* &,� � � %#224,� )� &' � � ,. � ,( &' � &/ � � � * 4* ( +,( $�

� � +/ * ( ,%- �B� � C� ' ( � � � / * 43�' 3�&/ � �+#%&' - � )%���� ( 45�4,+� ( %� . �2* )&,+,2* ( &%�

+* ( �� ,. �,( &' �&/ � �� � 6�%' �* �+#%&' - � )�0 ' #4. �( � � . �&' �+' ( � ,( +� �* �%#224,� )�' 3�

&/ � �� � ( � 3,&�' 3�* 44' 0 ,( $�,&�&' �� ,. �,( &' �&/ � �� � �* ( . �� � �2)� 2* )� . �&' �. � * 4�0 ,&/ �

&/ � � * . - ,( ,%&)* &,' ( �&/ ,%� ,( � ' 4� � . �� � 
 / ,%� ,%� ' ( �&' 2� ' 3�&/ � � . ,33,+#4&,� %� ' 3�&/ � �

+#%&' - � )%� � � ,( $� * � 4� � &' � &#)( � . ' 0 ( � . � - * ( . � ; #,+145� ' ( +� � ,&%� � ,. %� 0 � )� �

* ++� 2&� . �,( �&/ � �� � ��

·  
 / � �( � � . �&' �� ,. �,( &' �&/ � �- * )1� &�* %�* �%,( $4� �� � � �4' +* &� . �,( �* �	 ),. �� #2245�

� ' ,( &�	 )' #2�)* &/ � )�&/ * ( �� � ,( $�* 44' 0 � . �&' �* $$)� $* &� �4' * . �3)' - �. ,%2� )%� . �

%,&� %� * +)' %%� &/ � � +' #( &)5�� � � 	 
 � ( � � . %� 4' +* &,' ( � %2� +,3,+� 4' * . � ,( � ' ). � )� &' �

#&,4,%� � &/ � � . � - * ( . � +/ * ( $� %� 2* )&,+#4* )45� &' � ' � � )+' - � � +' ( %&)* ,( &%�� 
 / ,%�

- * 1� %�,&� . ,33,+#4&�3' )� * �$)' #2� ' 3�%- * 44� )�%,&� %� ,( � . ,33� )� ( &� 	 � � � 	 )' #2%�&' �

)� * +/ �* �4� � � 4�* &�0 / ,+/ �&/ � ,)�� ,. %�- * 5�� � �#&,4,%� . �� 5�� 	 
 ����

·  7' )� . ' - � %&,+� +#%&' - � )� &/ � � %� &&4� - � ( &� 2)' +� %%� )� 4,� %� ' ( � 2)' 3,4,( $� )#4� %�

0 / ,+/ � / * � � � 4,- ,&* &,' ( %� 2* )&,+#4* )45� &/ � � 3* +&� &/ * &� &/ � 5� * )� � . � %,$( � . � 3' )�

%&* &,+�/ * 43�/ ' #)45�� ' #( . * ),� %���
 / ,%�+' #4. �- * 1� �,&�. ,33,+#4&�3' )�� 
 � �� ,. %�&' �

� � �2)' 2� )45�%� &&4� . ���

·  � � &� )� %24,&&,( $� 0 * %� ,( +4#. � . � * %� 2* )&� ' 3� &/ � � � * 4* ( +,( $� * ( . � %� &&4� - � ( &�

+' . � � )#4� %6� 0 / ,+/ � 0 ' #4. � / * � � � � ( * � 4� . � ' ( � � %#224,� )� &' � � � � * � 4� � &' � &* 1� �

+' ( &)' 4� ' 3�&/ � �34� 9,� 4� �4' * . � * ( . �2* )&,+,2* &� � ,( �&/ � � � * 4* ( +,( $� � � +/ * ( ,%- ���

� ( 3' )&#( * &� 456� - * ( 5� %#224,� )%� 2#&� )� =' 2� ( � )%� ,( � &/ � ,)� %#2245� +' ( &)* +&%�

0 ,&/ � +#%&' - � )%� 0 / ,+/ � - � * ( &� &/ � ,)� � 9,%&,( $� %#224,� )%� 0 ' #4. � 0 ,%/ � &' � )� =
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( � $' &,* &� � &/ � � � ( &,)� � +' ( &)* +&� ,3� &/ � � 4' * . � * ( . � 2)' 3,4� � ' 3� . � - * ( . � 0 � )� �

+/ * ( $� . �,( �* ( 5�0 * 5����


 / � � 4* +1� ' 3� #%� � ' 3� &/ � � � � � � � � ( � � 5� 4* )$� � +#%&' - � )%� * ( . � &/ � � - * )1� &� )#4� %� 3' )�

* $$)� $* &,' ( �,( . ,+* &� %�&/ * &�&/ ,%�,%�#( 4,1� 45�&' �� � �* �#%� 3#4�- � +/ * ( ,%- �3' )�� � � �' )�

)� %,. � ( &,* 4�+#%&' - � )%�� � � ( �,3�&/ � 5�/ * . �� � �- � &� )%�����

����

2.3 � � &0 ' )1�� � &0 ' )1�� � &0 ' )1�� � &0 ' )1��( ,&,* &,� � %�( ,&,* &,� � %�( ,&,* &,� � %�( ,&,* &,� � %����

2.3.1 
 )
 )
 )
 )* ( %- ,%%,' ( �� � &0 ' )1�� ' %&%* ( %- ,%%,' ( �� � &0 ' )1�� ' %&%* ( %- ,%%,' ( �� � &0 ' )1�� ' %&%* ( %- ,%%,' ( �� � &0 ' )1�� ' %&%����

� * ( 5�%#224,� )%�' 2� )* &� �2)' $)* - - � %�&/ * &�* )� � . � %,$( � . �&' �)� . #+� �2* 5- � ( &%�' 3�


 )* ( %- ,%%,' ( � � � &0 ' )1� � %� � ' 3� � 5%&� - � � / * )$� %�� � 
 / � %� �+/ * )$� %�)� 34� +&�&/ � �+' %&�

' 3�,( %&* 44,( $6�' 2� )* &,( $�* ( . �- * ,( &* ,( ,( $�&/ � �
 )* ( %- ,%%,' ( �� 5%&� - �B� � 3��� C��� 
 / � �

+/ * )$� %� * )� � %24,&� � � &0 � � ( � $� ( � )* &,' ( � * ( . � . � - * ( . � 0 ,&/ � &/ � � . � - * ( . � %,. � �

2* 5,( $�  : N � ' 3� &/ � � &' &* 4�� � � � - * ( . � � / * )$� %� . � 2� ( . � ' ( � 0 / � &/ � )� * � +#%&' - � )� ,%�

� � � ' )�� � � �- � &� )� . ���� � �+#%&' - � )�* )� �+/ * )$� . �� * %� . �' ( �&/ � ,)�� * 4#� �* &�%5%&� - �

2� * 1� +' ( . ,&,' ( %6� 0 / ,+/ � � 	 
 � - * ,( &* ,( � ,%� &/ � � . ),� � )� 3' )� &/ � � � * %&� - * 8' ),&5� ' 3�
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Figure �8-1 Customer  Initiated Demand Reduction 

Figure �8-2 Supplier  Initiated Demand Reduction 

•28 day switching rules
•Recovering costs of new 

metering assets
•Acceptability of very high rates

•Customers prepared to modify
their consumption behaviour
•Price elasticity of customers

•Costs of smart meters
•Low prices for peak power
•Low volatility in prices
•Lack of suppliers offering tariffs 
that provide the right incentives

•Information Service Provider
to help customers make choices

•Smart meters being widely 
adopted

•Remote access to appliances or
thermostats giving easy control

R C

S T

Facilitators

•Government supported smart 
meter programme (mandatory)
•Agreed recovery rate for new 
meters and comms infrastructure
•Changes the 28 day rules for 
tariffs approved by energywatch 
– include peak rates
•Education for customers on 
financial and social benefits from 
managing their demand
•Funding to help service 
providers develop information 
services required
• Pilot to increase use of 
technology, identify best 
solutions and reduce costs
•Higher cost electricity

•28 day switching rules
•Acceptability of interruptions
•Participation in the Balancing 
Mechanism
•Settlement arrangements

•Domestic Customers prepared to
lose some control on load
•SME prepared to allow supplier 
to interrupt normal working

•Price elasticity of customers

•Cost of control infrastructure
•Low prices for peak power
•Unpredictable prices for peak 
power 

•Tariffs that reward customers
that agree to DSM

•Whether separate circuits exist 
that suppliers could control
•Innovative communication for
control of customer load
•Appliance that can be switched 
off

R C

S T

Facilitators

•Changes the 28 day switching 
rules
• Market arrangement that 
produce higher and predictable 
prices
•Agreed recovery rate for new 
meters and comms infrastructure
•Education for customers on 
financial and social benefits of 
allowing load reduction
•Modify the BM rules to better 
suit DSM 
• Ensure new premises built with 
circuit that can be switched off
•Pilot to increase use of 
technology, identify best 
solutions and reduce costs
•Higher cost of electricity
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Figure �8-3 Distr ibutor  Initiated Demand Reduction 

•No direct contract with customers
•Distributors are incentivised
to increase regulatory base

•Acceptability of interruptions
•Settlement Arrangements

•Domestic Customers prepared to
lose some control on load
•SME prepared to allow distributor 
to interrupt normal working

•Distribution small part of 
Electricity bill
•No direct contract with customers 
•Cost of control infrastructure
•Suppliers imbalance risk

•Whether separate circuits exist 
that distributors could control
•Innovative communication for
control of customer load

R C

S T

Facilitators

•Determine contractual issues 
between supplier/customer and 
distributor
• Price Control Reviews to 
provide right incentives
•Agreed recovery rate for new 
comms and meters
• Develop incentives for 
customers
•Education for customers on 
financial and social benefits from 
allowing load reduction
• Ensure new premises built with 
circuit that can be switched off
• Pilot to increase use of 
technology, identify best 
solutions and reduce costs
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