
����
����
����
����
����

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

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

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

��������������������������������



����
����
����
����

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

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

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

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

����
����
����

������������
����
����

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

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

�������
	������
��
��
��
�	

�������
	������
��
��
��
�	

�������
	������
��
��
��
�	

�������
	������
��
����

����
������������
����

������
����

	���������
����

	���������
����

	���������
����

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

��������������������������������



����

����� !"��#�$%&���!'(!$&��)%��"��#��!$(�!"�!*'����"+&'��)+&*)&,�
�
�
� ------------------------�
�
� ���#.���.��!*!*�/01&*�
� �+�&)$���
�
�
�
�� )&�$+#2� $%!$� $%+,� $%&,+,� ,!$+,#+&,� !""� $%&� �&3(+�&4&*$,� !,� !� $%&,+,� #��� $%&�
'&1�&&��#��!,$&���#��)+&*)&.�
�
�
� ------------------------�
�
� ���#.���.�
�'!"�5�67!�
� �%!+���#��+ +"�
*1+*&&�+*1��&�!�$4&*$�
�
�
�
�%+,� +,�$��)&�$+#2�$%!$�8&�%! &��&!'�$%+,�$%&,+,�!*'�$%!$� +*��(����+*+�*�+$� +,�
#(""2�!'&3(!$&9� +*�,)��&�!*'�3(!"+$29�!,�!�$%&,+,�#���$%&�'&1�&&��#��!,$&���#�
�)+&*)&.��
�
�
� ------------------------�
�
� � �,,$.����#.���.��!,&4+*��+&",&*�
� � �(�&� +,���
�
�
�

:!4+*+*1���44+$$&&��&4;&�,�
�
�
�
�,,$.����#.���.��&$+*���<6!*� ------------------------�
�
�*,$.���.�
*1+*�
�!*$� ------------------------�
�
�*,$.���.��(�!$��=*'=0� ------------------------�
�
�,,$.����#.���.��!,&4+*��+&",&*� ------------------------�
�
�1!%�	&%!��(�!*�>�.�).9��
��.?� ------------------------�



�
����

����

����
����
����
����
����
����
����
����
����
����
����
����
����
����
����
����
����
����
����
����
����
����
����
����
����
����
����
����
��%&�&;2�'&)"!�&�$%!$�!""�+*#��4!$+�*�+*�$%+,���%&�&;2�'&)"!�&�$%!$�!""�+*#��4!$+�*�+*�$%+,���%&�&;2�'&)"!�&�$%!$�!""�+*#��4!$+�*�+*�$%+,���%&�&;2�'&)"!�&�$%!$�!""�+*#��4!$+�*�+*�$%+,�'�)(4&*$�%!,�;&&*��;$!+*&'�!*'�'�)(4&*$�%!,�;&&*��;$!+*&'�!*'�'�)(4&*$�%!,�;&&*��;$!+*&'�!*'�'�)(4&*$�%!,�;&&*��;$!+*&'�!*'�
��&,&*$&'� +*� !))��'!*)&� 8+$%� !)!'&4+)� �("&,� !*'� &$%+)!"� )�*'()$.� �� !",����&,&*$&'� +*� !))��'!*)&� 8+$%� !)!'&4+)� �("&,� !*'� &$%+)!"� )�*'()$.� �� !",����&,&*$&'� +*� !))��'!*)&� 8+$%� !)!'&4+)� �("&,� !*'� &$%+)!"� )�*'()$.� �� !",����&,&*$&'� +*� !))��'!*)&� 8+$%� !)!'&4+)� �("&,� !*'� &$%+)!"� )�*'()$.� �� !",��
'&)"!�&�$%!$9�!,��&3(+�&'�;2�$%&,&��("&,�!*'�)�*'()$9���%! &�#(""2�)+$&'�!*'�'&)"!�&�$%!$9�!,��&3(+�&'�;2�$%&,&��("&,�!*'�)�*'()$9���%! &�#(""2�)+$&'�!*'�'&)"!�&�$%!$9�!,��&3(+�&'�;2�$%&,&��("&,�!*'�)�*'()$9���%! &�#(""2�)+$&'�!*'�'&)"!�&�$%!$9�!,��&3(+�&'�;2�$%&,&��("&,�!*'�)�*'()$9���%! &�#(""2�)+$&'�!*'�
�&#&�&*)&'�!""�4!$&�+!"�!*'��&,("$,�$%!$�!�&�*�$���+1+*!"�$��$%+,�8��6.�&#&�&*)&'�!""�4!$&�+!"�!*'��&,("$,�$%!$�!�&�*�$���+1+*!"�$��$%+,�8��6.�&#&�&*)&'�!""�4!$&�+!"�!*'��&,("$,�$%!$�!�&�*�$���+1+*!"�$��$%+,�8��6.�&#&�&*)&'�!""�4!$&�+!"�!*'��&,("$,�$%!$�!�&�*�$���+1+*!"�$��$%+,�8��6.����
�

�

�

� � � � � � �!4&9��!,$�*!4&�@��+%!*��(4!A�

� �

�

��+1*!$(�&���������������@�



� + �

�

����

����

����	�������	�������	�������	�������

�

�

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

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

����

����

�(4!A9��+%!*�

�.�.9��&�!�$4&*$��#��+ +"�
*1+*&&�+*1�

�(�&� +,��@��,,+,$!*$����#.��!,&4+*�/0'�B!*��+&",&*�

�

�!2�����9�CCC��!1&,�

�

�

�*� $%+,� $%&,+,9�!�*!$+�*!"� +*#��4!$+�*� $&)%*�"�12� >��?� ,$�!$&12�!��"+)!;"&�$��

�(�6+,%�)�*,$�()$+�*�+*'(,$�2�#���#($(�&�+4�"&4&*$!$+�*��#����+,�'& &"��&'9�

!' +,+*1� 1(+'!*)&� $�� )(��&*$� !*'� #($(�&� ,$!6&%�"'&�,� ;($� !",�� �&,&!�)%&�,�

!*'�'&)+,+�*�4!6&�,�$��,&$�$%&��+1%$���+��+$+&,�!*'���&D%!�4�*+0!$+�*�#������

+*� )�*,$�()$+�*.�E+$%+*� $%+,� ,$('29� $%&� ��&,&*$� ,+$(!$+�*� �#� $%&� +*'(,$�2� +,�

'+,)(,,&'9� ,�� !,� $�� ,$�()$(�&� $�'!2F,� �&3(+�&'� +*'(,$�2� !;+"+$+&,� #("#+""+*1�

$�4����8F,�'&4!*',�!*'�+**� !$+ &����,�"($+�*,.��%&*9�!�)�%&�&*$� +,+�*�+,�

'& &"��&'� #��� !1+"&9� 4�'&"D;!,&'G6*�8"&'1&D'�+ &*� �(�6+,%� )�*,$�()$+�*�

+*'(,$�2.��""�8+*1�$%&�!*!"2,+,��#����$�&*',�!*'������$(*+$+&,9�!�*!$+�*!"����

,$�!$&12� #�!4&8��6� #��� $%&� +*'(,$�2� +,� ,�&)+#+&'.� +*!""2H� �$%&�� )�(*$�2�

!��"+)!$+�*,� !�&� &:!4+*&'� $�� 1+ &� '+�&)$+�*� #��� $%&� '& &"��&'� ,$�!$&12�

+4�"&4&*$!$+�*�!����!)%.�

�

�&28��',@�� ��� +*� ��*,$�()$+�*� ���)&,,9� �!$+�*!"� �$�!$&1+)� �"!**+*19� ��D

&*!;"&'���*,$�()$+�*��(,+*&,,���'&",�



�  

����

����

����

/I/I/I/I����

�

�

�J	����������
��/	J��5����J	����������
��/	J��5����J	����������
��/	J��5����J	����������
��/	J��5�������

��������	��������
�����K������	��
K������������	��������
�����K������	��
K������������	��������
�����K������	��
K������������	��������
�����K������	��
K��������

����

�(4!A9��+%!*�

�=6,&6��+,!*,.9��*A!!$��=%&*'+,"+B+��L"=4=�

�&0��L*&$+)+,+@��,,+,$!*$����#.��!,&4+*��+&",&*�

�

�!2<,�����9�CCC�,!2#!�

�

�(� 7!"<A4!'!9� 1&"&)&6$&6+� ;+"1+� $&6*�"�M+"&�+� (21("!4!"!�<*'!H� A(� !*6+�  &�

1&"&)&6$&6+� +A$+�!67+"&�+*� 2!*<� ,<�!� !�!A$<�4!)<"!��  &� 6!�!�� 2&$6+"+"&�+*+*�

+*A!!$� ,&6$L�=*'&� '�B�(� L*)&"+6"&�+�  &� L*D(2(4(� 6(�!;+"4&"&�+� +7+*� 2�"�

1L,$&�&*9� �=�6� �*A!!$� 
*'=,$�+,+F*'&� (21("!*!;+"+�� 4+""+� ;+�� ;+"1+�

$&6*�"�M+"&�+� ,$�!$&M+,+� 1&"+A$+�+"4+A$+�.� �(� 7!"<A4!� 6!�,!4<*'!9� 1&"&)&B+*�

2!�!$<)<� ;+"1+� $&6*�"�M+"&�+� 7L0=4"&�+*+� 1&�7&6"&A$+�&;+"&)&6�  &� +%$+2!7"!�<*<�

6!�A<"!2!;+"&)&6� 1=*=4=0� ,&6$L�� 1&�&6,+*+4"&�+*+� $!,!�<4"!4!6� !4!)<2"!9�

,&6$L�=*� A(� !*6+� '(�(4(� $!�$<A<"4<A$<�.� �!%!� ,�*�!9� !$+69� 4�'&"� $!;!*"<�

;+"1+2&� '!2!"<� ;+�� �=�6� �*A!!$� 
*'=,$�+,+� +7+*� $($!�"<� ;+��  +02�*�

1&"+A$+�+"4+A$+�.� �+"1+� $&6*�"�M+"&�+� &B+"+4�  &� #<�,!$"!�<*<*� !*!"+0+*+� $!6+;&*9�

,&6$L�� +7+*� 4+""+� ;+�� ;+"1+� $&6*�"�M+"&�+� ,$�!$&M+,+� ;&"+�"&*4+A$+�.� ��*� �"!�!69�

1&"+A$+�+"&*� ,$�!$&M+*+*� (21("!4!,<*!� 2L*�  &�4&,+� !'<*!� '+B&�� ="6&�

(21("!4!"!�<�$!�$<A<"4<A$<�.�

�

�*!%$!�� �&"+4&"&�@�*A!!$� �=�&)+*'&� �+"1+� �&6*�"�M+"&�+9� �+""+� �$�!$&M+6��

�"!*"!4!9� �+"1+� �&6*�"�M+"&�+� �"!*!6"<� �*A!!$� �A�

��'&""&�+�



� +�

����

����

����

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

 

�

�%+,�$%&,+,� +,�'&'+)!$&'�$��$%&�"� +*1�4&4��2��#�42�,(�&�+���)+ +"�&*1+*&&�9�

42�#!$%&�9��!"+,��(4!A9�8%��+,�*��"�*1&��8+$%�4&.�

E%&*� �� 8!,� !�  &�2� 2�(*1� 1+�"9� & &�2� & &*+*1� 42� #!$%&�� 8�("'� ,�" &�

)��,,8��'��(00"&,�8+$%�4&�'+)$!$+*1�4&�$%&�!*,8&�,.��2�$%&�$+4&���8!,�$&*�

2&!�,� �"'�!*'� !;"&� $�� ,�" &��(00"&,� ,())&,,#(""2.��$� $%�,&� 2&!�,9� +$�8!,�42�

�*"2�,())&,,�$��#+*'�$%&��+1%$�8��',�!*'�42��*"2�%!��+*&,,�$��1&$�42�#!$%&�F,�

8&""�'�*&.���%!'�!"8!2,�;&&*� &�2�,())&,,#("�!$�,)%��".���8!,�1&$$+*1�'&1�&&,�

!*'�1+#$,�#��4�$%&�&:!4+*!$+�*,�!*'����('��#�42,&"#�$�� +* +$&�42�#!$%&��$��

$%&��&8!�'�)&�&4�*+&,.��2�;��$%&��8!,� &�2�1��'�!$��"!2+*1�;!,6&$;!""�!*'�

8%&*� 8&� 8&*$� %+,� 4!$)%&,� �� %!'� !"8!2,� &* +&'� $%!$� 42� #!$%&�� 8!,� !",��

���('� �#� %+4.��2� #!$%&�� ,%�("'�%! &� "� &'�4&�4��&9� ;&)!(,&� �� "� &'� %+4�

4��&� $%!*� 42� ;��$%&�.� �� %!'� '&)+'&'� $�� &*$&�� $%&� ,)%��"� $&!49� ;($�

(*#��$(*!$&"2� �� %!'� ;��6&*�42� "&1� $%!$� 2&!�� !*'� *& &�� �"!2&'� ;!,6&$;!""�

,+*)&� $%&*.� ��9� $%&� �*"2�8!2� $�� 1&$�42�#!$%&�F,�8&""�'�*&�%!'� �&4!+*&'� $��

,$('2� 42� "&,,�*,.� �� %!'� !"8!2,� ;&&*� $%&� $��� +*� (*+ &�,+$2� ��&�!�!$+�*�

&:!4+*!$+�*,.��($�$%&��&!"�&:!4+*!$+�*��&,("$�8!,�!�;+1�'+,!���+*$4&*$�#���

4&.� �$� 8!,� $%&� $+4&� 8%&*� �� %!'� �&!"+0&'� $%!$� +*� #!)$� %&� 8!,� ���('� �#�

& &�2$%+*1���%!'�'�*&�*�$�;&)!(,&��#�+$�8!,�,��'+##+)("$�$��!)%+& &9�;&)!(,&���

%!'�!)%+& &'�$%!$.���%! &�*& &��#��1�$$&*�%+,�%!��+*&,,�8%&*�%&�%&!�'�$%!$�

8&�8�("'�;&�)�""&!1(&,.��($���,%�("'�!"8!2,�'&,&� &�%+,�$�(,$.��%&*���%! &�

���4+,&'� $�� '�� 42� ;&,$� #��� !""� $%&� �&,��*,+;+"+$+&,� �� %! &� $!6&*� �*.�

�*#��$(*!$&"29� %&� �!,,&'� !8!2� ;&#��&�42� 1�!'(!$+�*� #��4� $%&� (*+ &�,+$2.�

�($�%+,�8&""D'�*&F,�*& &��"&#$�4&�!"�*&H� ��!"8!2,�#&"$�%+,�%!��+*&,,�8%&*� ��

,())&&'.���6*�8�$%!$�+#�%&�8!,�%&�&�8+$%�4&�$�'!29�%&�8�("'�;&� &�2����('��#�

4&�!,�(,(!"�!*'���'&,&� &�%+,���!+,&�$%+,�$+4&�!1!+*.���8& &�9���6*�8�%&�+,�

%&�&�8+$%�4&.�



� ++�

����

����

����

�����E�
���
��������E�
���
��������E�
���
��������E�
���
�������

�

�

��&:��&,,�1�!$+$('&�$���,,+,$!*$����#.��!,&4+*�/0'�B!*��+&",&*�#���%&��,!1&�

1(+'!*)&9� ,(11&,$+�*,9� )�44&*$,� !*'� �!$+&*)&� $%��(1%�($� $%&� ,$('2.� �2�

,+*)&�&� !���&)+!$+�*,� 1�� $�� !""� +*'(,$�2� ,$!6&%�"'&�,� �!�$+)+�!$&'� +*� 42�

,(� &2� #��� ,%!�+*1� $%&+�� &:�&�+&*)&,� +*� �&"!$+�*� $�� $%&� 	��� ��+��+$+&,� #���

)�*,$�()$+�*����+*��(�6&2.��+,)(,,+�*,�8+$%�$%&4�8&�&��#�1�&!$�%&"��$��4&H���

)�* &2�42�$%!*6,�$��$%&�"!�1&�*(4;&���#��&��"&�8%��1! &�4&�$%&+�� !"(!;"&�

$+4&�!*'�%&"�&'�4&�$��#��4("!$&�+'&!,.���8�("'�!",��"+6&�$��$%!*6�$��!""�42�

#�+&*',�#���$%&+��&*)�(�!1&4&*$.���!4��!�$+)("!�"2�+*'&;$&'�$���+%!"��"6<A�#���

%&���&�,�*!"�,(����$,�!*'�1�&!$�$�(,$�$��4&.�

(�$%&�4��&9���8�("'�"+6&�$��!)6*�8"&'1&�$%&�,(����$��#�42�4�$%&�9��2,(*�

�(4!A9�8+$%�($�8%�4���8�("'�*& &��%! &�6*�8*�$%&�'&�$%��#�"� &�!*'�42�

;��$%&�9��&*6��(4!A9�8+$%�($�8%�4���8�("'�*& &��%! &�6*�8*�$%&�8!�4$%�

�#� ;��$%&�"2� "� &.� �2� 1�&!$� 1�!$+$('&� 1�&,� $�� $%&4� #��� ��� +'+*1� 4&�

& &�2$%+*1�$��'��42�;&,$.��

�

�

�

�

�

�

�

�

����

����



� +++�

����

����

����

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

����

����

����	������ ....................................................................................................... + �

/I���......................................................................................................................... �

�
����������� ...................................................................................................  +�

�����E�
��
�
������ ..............................................................................  ++�

����
�������
������ ................................................................................  +++�

�����������
����........................................................................................... :+ �

����������	
���� ........................................................................................ : +�

����������	
�����������............................................................................::�

�����
	�

N. ���	����������� ................................................................................ N�

N.N �+4��#�$%&�	&���$��� ....................................................................... ��

N.� 	&,&!�)%�� &�!""��&$%�'�"�12��� ................................................. O�

N.�.N �*#��4!$+�*���(�)&,���....................................................... P�

N.�.� �$�!$&12��!4&8��6��� ...................................................... Q�

N.�.C �&2���*)&�$,��� ................................................................ NN�

N.C �&&'�#������!$+�*!"�����$�!$&12���............................................. NC�

N.� ����"!**+*1����)&,,&,���.............................................................. NQ�

�. ��	����������	�������������	����	��
��������������

............................................................................................................... �Q�

�.N �(�6+,%���(,+*1��&)$����............................................................ �Q�

�.� ��*$�!)$+*1��&� +)&,��;��!'��.................................................... �R�

�.C �!$+�*!"�!)$��,�!*'���(*$�2��,�&)$,�#�������&�"�24&*$� .... CR�

�.C.N �%&�
)�*�4+)��+4&*,+�*���� ........................................... �N�

�.C.� �%&���)+!"��+4&*,+�*���� ................................................. �P�

�.C.C �%&��("$(�!"��+4&*,+�*���� ............................................. �Q�

�.C.� �%&���"+$+)!"��+4&*,+�*����.............................................. SN�



� +:�

�.C.S �%&�
* +��*4&*$�T�	&,�(�)&��,&��+4&*,+�*���� ......... O��

�.� �(��&*$��+$(!$+�*�+*�	&"!$+�*�$������,&�+*��(�6+,%�

��*,$�()$+�*��*'(,$�2 ................................................................ OC�

�.�.N ����*#�!,$�()$(�&��#�$%&��(�6+,%���*,$�()$+�*��*'(,$�2�

������������.......................................................................................... OC�

�.�.N.N �!�'8!�&........................................................... O��

�.�.N.� ��&�!$+*1��2,$&4, ........................................... OS�

�.�.� �%&��,&��#��*#��4!$+�*��2,$&4,�+*��(�6+,%�

��*,$�()$+�*��*'(,$�2 .................................................... OS��

�.�.�.N 
"&)$��*+)���44(*+)!$+�*�.............................. OS�

�.�.�.� �(,+*&,,����)&,,&,� .......................................... OO�

�.�.�.C �*�8"&'1&��!*!1&4&*$�................................. OQ�

�.�.�.� ��'&"+*1����"+)!$+�*,�..................................... OR�

�.�.C �(�6+,%���*,$�()$+�*��*'(,$�2�����("$(�&................... OR�

�.�.� �*'(,$�2�($(�&��"!*, .................................................... PP�

�.�.S ����'!�$!$+�*��& &"........................................................ Q��

�.�.O �4�&'+4&*$,�$���'��$+�*�#����(�6+,%���*,$�()$+�*�

��4�!*+&,�....................................................................... QC�

�.�.P �(��&*$�����+!1�!4�....................................................... QP�

�.�.Q ��$+ !$+�*,�$���**� !$&.................................................. RS�

�.�.Q.N 	&)�44&*'!$+�*,�#����,+*1����#����$�!$&1+)�

�**� !$+�* .................................................................. N�N�

�.�.R �('1&$+*1�!*'�+*!*)+*1�#������4+,+*1����+*+$+!$+ &,

........................................................................................ N�C�

�.�.R.N 	&)�44&*'!$+�*,�#����&$$&������('1&$+*1�!*'�

+*!*)+*1.................................................................... N���

�.�.N� �&!,(�+*1����;&*&#+$,................................................... N���

�.�.N�.N ����&*&#+$,�
 !"(!$+�*��!4&8��6.......... N�Q�

�.�.NN ����&,$���!)$+)&,��$+"+0!$+�* ........................................ NNN�

�.�.N� ����4�"&4&*$!$+�*�!+"(�&,�+*��(�6+,%���*,$�()$+�*�

�*'(,$�2 ......................................................................... NNC�



� :

�.�.N�.N 	&)�44&*'!$+�*,�#����4�"&4&*$+*1�

�+1*+#+)!*$�����*+$+!$+ &,............................ NNS�

C. ���	
���	
�
��������
���	����������	�������

������	�� ........................................................................................ NNQ�

C.N �*�8"&'1&��!*!1&4&*$ .......................................................... NNQ�

C.N.N �*�8"&'1&��%!�+*1�!*'�	&D(,&��� ................................ N�N�

C.N.� �4;+&*$��))&,,���........................................................... N���

C.N.�.N ���.................................................................. N���

C.N.�.� E��................................................................. N�C�

C.N.C �(��"2��%!+*��!*!1&4&*$.......................................... N�C�

C.N.� E&;D;!,&'����)&,,&,..................................................... N���

C.N.S 
D;(,+*&,,...................................................................... N�P�

C.N.O �*$&1�!$&'����M&)$��!$!;!,&......................................... NC��

C.� ��""!;��!$+ &D�*�8"&'1&��(����$&'��(,+*&,,....................... NC��

C.�.N 
:$&*'&'�
*$&���+,& ..................................................... NCP�

C.�.� �+�$(!"���1!*+0!$+�*..................................................... NCQ�

C.�.C �&$8��6&'���1!*+0!$+�* .............................................. NCR�

C.�.� �4!�$���1!*+0!$+�* ...................................................... N�N�

C.C ��'&"D;!,&'���.......................................................................... N�N�

C.C.N �;M&)$���+&*$&'���'&"+*1............................................. N���

C.C.� �+�$(!"���'&"+*1� .......................................................... N�O�

C.C.C �+1+$!"���)6D(�............................................................. N�Q�

C.C.� �+1+$!"��!,$&���)&*!�+�................................................ N�R�

C.� �+4("!$+�* ................................................................................. NSN�

C.�.N �+�$(!"�	&!"+$2............................................................... NS��

C.�.� �(14&*$&'�	&!"+$2........................................................ NS��

C.S ��$!"��+#&)2)"&��!*!1&4&*$ .................................................... NSS�

C.S.N !)+"+$2��!*!1&4&*$��� ................................................. NSQ�

C.S.� 
,$+4!$+*1�8+$%������..................................................... NSQ�

C.O �(4!*��,�&)$,��!*!1&4&*$ .................................................. NSR�

C.O.N ����6+"",�!*'��8!�&*&,,��� ............................................ NO��

C.O.� ��!+*+*1��!*'�
'()!$+�*��............................................. NON�



�:+�

C.P �(!"+$2�!*'��&�#��4!*)&��!*!1&4&*$.................................. NON�

C.Q �*$&""+1&*$����'()$,�T��(+"'+*1,�............................................ NO��

C.R �'!�$+ &��&"#D)�*#+1(�+*1�,2,$&4,.......................................... NO��

C.N� "&:+;"&��*$&���&�!;+"+$2� ......................................................... NOS�

C.NN �&1!"�!*'���*$�!)$(!"��,�&)$,��!*!1&4&*$ ........................ NOS�

C.NN.N �*$&""&)$(!"�����&�$2�	+1%$,�........................................ NOO�

C.NN.� �!$!����$&)$+�*�!*'��&)(�+$2 ....................................... NOP�

C.NN.C �+�$(!"��'&*$+$2��!*!1&4&*$ ...................................... NOP�

C.N� �!*!1+*1����+*���*,$�()$+�*��*'(,$�2�.................................. NOQ�

�. ����������������������	���	����������	�������

������	�� ........................................................................................ NP��

S. ��D	&"!$&'���&*',�!*'������$(*+$+&, .............................................. NQC�

S.N �����&*',�� ................................................................................. NQ��

S.N.N �4�!)$,�.......................................................................... NQ��

S.N.� �(,+*&,,����)&,,&,........................................................ NQS�

S.N.C �����"($+�*,�................................................................... NQQ�

S.N.� ���
*!;"&�, .................................................................... NRN�

S.N.S �&2���&*',�#����(�6+,%���*,$�()$+�*��*'(,$�2.......... NRN�

S.� �&2���������$(*+$+&,��� ............................................................. NR��

S.�.N �!,+)����)&,,+*1G���44(*+)!$+�*G��$��!1&��&)%*�"�1+&,����

........................................................................................ NR��

S.�.� ��;+"&�>E+�&"&,,���**&)$+�*?���44(*+)!$+�*�

�&)%*�"�1+&, .................................................................. NRS�

S.�.C ���1"&�........................................................................... NRO�

S.�.� �&4!*$+)�E&;������$(*+$2 .......................................... NRP�

S.�.S E&;��&� +)&,������$(*+$2............................................ NRQ�

S.�.O ������������$(*+$2� .................................................... NRR�

S.�.P ��&*��$!*'!�',������$(*+$2�...................................... ����

S.�.Q ��
�������$(*+$2�........................................................ ����

S.�.R U��������$(*+$2� ........................................................ .��N�

S.�.N� ��&*��E�������$(*+$2� .............................................. ��C�

S.�.NN ��,+$+�*+*1��&)%*�"�1+&,� ............................................. ����



�:++�

S.�.N� 
��S$%������............................................................... ����

S.�.NC ��!�%+)!"��&,)�+�$+�*��!*1(!1&�>���?...................... ��S�

S.�.N� 
���D����..................................................................... ��O�

S.C ���&*&�!"������)%+$&)$(�&��6&"&$�*���..................................... ��O�

O. ��
���������������	��
����	���	����������	�������

������	�� ........................................................................................ �N��

O.N �*�8"&'1&��!*!1&4&*$��� ....................................................... �N��

O.� �;+3(+$�(,���44(*+)!$+�*�T���4�($+*1���........................... �NO�

O.C ��""!;��!$+�*���� ......................................................................... ����

O.� ��'&"D�!,&'�
*1+*&&�+*1 ........................................................ ��C�

O.S �+�$(!"����$�$2�+*1��................................................................. ��S�

O.O �*$&���&�!;+"+$2���� ..................................................................... ��P�

O.P ��*$&:$D��8!�&��2,$&4, .......................................................... �C��

O.Q �+#&)2)"&��!*!1&4&*$ .............................................................. �CC�

O.R �&�#��4!*)&��!*!1&4&*$ ....................................................... �CS�

O.N� ����6+"",�!*'��8!�&*&,,........................................................... �CQ�

O.NN �&1!"��,�&)$,��#���.................................................................... ��N�

P. ��	������	�����
9�E�	����	
�����������
	������	��

����
�
����������� .................................................................... ��R�

P.N �(�6+,%���!)$+)&�!*'���4�!�+,�*� .......................................... ��R�

P.N.N �*#��4!$+�*���)+&$2....................................................... �S��

P.N.� �*#��4!$+�*��&)%*�"�12�	&,&!�)%............................... �SO�

P.N.C �&"&)�44(*+)!$+�*,��*#�!,$�()$(�& ............................ �SR�

P.N.� �*$&�*&$ .......................................................................... �O��

P.N.S 
"&)$��*+)���44&�)& .................................................... �OC�

P.N.O �$!*'!�',....................................................................... �OO�

P.N.P �&)(�+$2��#��*#��4!$+�*��2,$&4,�!*'��&$8��6,......... �OP�

P.N.Q �*$&""&)$(!"�����&�$2�	+1%$,......................................... �OR�

P.N.R 
'()!$+�* ....................................................................... �PN�

P.N.N� � &�!""��,,&,,4&*$....................................................... �P��

P.� �!$+�*!"�	T�����1�!4,�	&"!$&'�$�����+*���*,$�()$+�*�!*'�

�$%&����(*$�2�
:!4�"&,.......................................................... �P��



�:+++�

P.�.N �+*1!���&� ...................................................................... �PO�

P.�.� �8&'&* ........................................................................... �QN�

P.�.C �(,$�!"+! ........................................................................ �QR�

P.�.� �!*!'! ........................................................................... �RP�

P.C 
(���&!*�	T�����M&)$,�	&"!$&'�$�����+*���*,$�()$+�*......... C�C�

P.C.N 	�������.................................................................... C�S�

Q. ���������� ................................................................................... CN��

	

	
��
����� ............................................................................................. CN��

���
���U����� ............................................................................................. C�O�

����

����

����

����

����

����

����

����

����

����

����

����

����

����

����

����

����

����

����

����

����



�:+ �

����

����

����

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

����

����

����
����
����
����
����

����

N.� ��%&����8$%�	!$&,��#�$%&�����!*'���*,$�()$+�*��&)$������8$%�	!$&,�+*�

�(�6&2�>��(�)&@��$!$&��*,$+$($&��#��$!$+,$+),9�����?��................................ �CN�

�.� ��%&�;�&!6'�8*��#� +*$&�*!$+�*!"�)�*,$�()$+�*����M&)$,F� !"(&,�;2�)�(*$�2�

;&$8&&*�NRP�D���C�>��(�)&@��$!$&��*,$+$($&��#��$!$+,$+),9�����? ............ ��C��

C.����(� &2�	&,("$,��&"!$&'�8+$%�����!�'8!�&.���. ........................................... �O��

�.����(� &2�	&,("$,��&"!$&'�8+$%�
"&)$��*+)���44(*+)!$+�*.���. ..................... OS�

S.����(� &2�	&,("$,��&"!$&'�8+$%���,$��,&'���#$8!�&����1�!4,��.................. OO�

O.����(� &2�	&,("$,��&"!$&'�8+$%��*�8"&'1&��!*!1&4&*$����"+)!$+�*,. ...... OQ�

P.����(� &2�	&,("$,��&"!$&'�8+$%���'&"+*1����"+)!$+�*, ................................. OR�

Q.����(� &2�	&,("$,��&"!$&'�8+$%���1!*+0!$+�*!"�����("$(�&........................... P��

R.����(� &2�	&,("$,��&"!$&'�8+$%��*'(,$�2�($(�&��"!*, ................................. PP�

N�.��(� &2�	&,("$,��&"!$&'�8+$%�����'!�$!$+�*��& &"..................................... Q��

NN.��(� &2�	&,("$,��&"!$&'�8+$%��4�&'+4&*$,�$������'��$+�*� ...................... QC�

N�.��(� &2�	&,("$,��&"!$&'�8+$%��*'(,$�2�����+&8� ......................................... QP�

NC.��(� &2�	&,("$,��&"!$&'�8+$%��**� !$+�*���$+ !$+�*���+$&�+!�................ N���

N�.��2�+)!"�����&*&#+$,�>��(�)&@��*'�&,&*�&$�!".9�����?� ............................... N�Q�



�: 

NS.��&!,(�+*1�
##+)+&*)2��&*&#+$,�>��(�)&@��*'�&,&*�&$�!".9�����?��............ NN��

NO.��&!,(�+*1�
##&)$+ &*&,,��&*&#+$,�>��(�)&@��*'�&,&*�&$�!".9�����? ........ NN��

NP.��&!,(�+*1��&�#��4!*)&��&*&#+$,�>��(�)&@��*'�&,&*�&$�!".9�����?......... NN��

NQ.�� &�!""��(,+*&,,��&*&#+$,�>��(�)&@��*'�&,&*�&$�!".9�����?..................... NNN�

NR.��(� &2�	&,("$,��&"!$&'�8+$%���*,$�()$+�*��!�6&$��)(,�...................... NC��

��.���(��&*$� ���M&)$,� �#� $%&� �(,$�!"+!*� ����&�!$+ &� 	&,&!�)%� �&*$�&� #���

��*,$�()$+�*��**� !$+�*� ........................................................................... �R��

�

�

�

�

�

�

�

�

�

�

�

�

�

����

����

����

����

����

����



�: +�

����

����

����

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

����

����

���	
���	
���	
���	
����

����

N.���	&,&!�)%��&$%�'�"�12.��� ................................................................................ P�

�.����!4&8��6�#������+*���*,$�()$+�*��� .............................................................. Q�

C.����&2���*)&�$,�!*'���&!,��#��*$&�&,$.���......................................................... N��

�.� � + &���)&,� �*!"2,+,� �#���*,$�()$+�*��!�6&$� !*'� ��4�&$+$��,� >��(�)&@�

���$&�9�>NRQ�?.�V��4�&$+$+ &��$�!$&12W?....................................................... NO�

S.� � �%&��&&'�#��� !��!$+�*!"��$�!$&12� >��(�)&@����$&�9� >NRQ�?.� V��4�&$+$+ &�

�$�!$&12W?�� ..................................................................................................... NP�

O.������>!)$��,D�4�"+)!$+�*,D�$�!$&1+&,D�!)$+),?��&$%�'���.......................... ���

P.���!"(&��%!+*��*!"2,+,�
:!4�"&�>��(�)&@��%&�
�*,$�T���(*1��(��"2��%!+*�

��'&"? ............................................................................................................. ���

Q.� �!M��� �$!1&,� #��� ��*$+*(�(,� �*#��4!$+�*� �$�!$&12� �"!**+*1� >��(�)&@�

��*,$�()$���9�>����?.�V��8�$���& &"���!*��*#��4!$+�*��$�!$&12��"!*W? .. ���

R.� �&)%*�"�12�!'��$+�*�)(� &�!*'�4!�6&$�!*!"2,+,.���.................................... �S�

N�.��!M��� �$!1&,� #��� ��*$+*(�(,� �*#��4!$+�*� �$�!$&12� �"!**+*1� �&$!+",�

>��(�)&@���*,$�()$���9� >����?.�V��8�$���& &"���!*��*#��4!$+�*��$�!$&12�

�"!*W?� ............................................................................................................. �O�



�: ++�

NN.��&2� ��+ &�,� #��� �!$+�*!"� ��� �+##(,+�*� >��(�)&@� �����)�&!$+ &� ���M&)$9�

����?.��� ........................................................................................................... �N�

N�.������&��)!�+$!�>X?�>��(�)&@��$!$&��*,$+$($&��#��$!$+,$+),9����C?................ ���

NC.��&*&#+$,�$��6&2�,$!6&%�"'&�,�>��(�)&@�	����������M&)$9����C?��� .......... Q��

N�.��(��&*$�����+!1�!4.�� ................................................................................... RN�

NS.���1!*+0!$+�*��**� !$+�*�+*��+##&�&*$�
* +��*4&*$,.���............................. RO�

NO.���4���!'+$+�*!"��� &�*4&*$��('1&$+*1�����+1%��!"(&�����* &,$4&*$,�

���������.................................................................................................................... N�C�

NP.��2��+)������!)%��#�����&*&#+$,��&!,(�&4&*$.���..................................... N�S�

NQ.�����&*&#+$,��&!,(�&4&*$����)&,,.��� ......................................................... N�R�

NR.��%&� �4�"&4&*$!$+�*��&!'&�,%+���!$�+:.� >��(�)&@��!� !�'���"+)2����(��

�*��&$8��6D
*!;"&'��&� +)&,�!*'��� &�*4&*$9����N?� .......................... NN��

��.��*�8"&'1&��!*!1&4&*$���)%+$&)$(�&�>��(�)&@��*$&"�������!$+�*9����N?� �

���������.................................................................................................................... N���

�N.�
##&)$��#��!�6&$���)&,�!*'�����!�!;+"+$+&,��*��&,+1*�!*'���*,$�()$+�*�

��1!*+0!$+�*,�>��(�)&@��%4!'�&$�!".9�NRRS?.............................................. N�N�

��.��&2��!"(&���&!$+*1��%!�!)$&�+,$+),��#��*$&�*&$.��� ................................... N�S�

�C.�&D���)(�&4&*$����)&,,��+,+�*.��� ................................................................ N�Q�

��.�
:!4�"&,��#���$&*$+!"������$(*+$+&,��#�&D�(,+*&,,.�� .............................. N�R�

�S.���!'+$+�*!"�
����!��+&�,.��� ........................................................................ NCN�

�O.��*$&1�!$&'����M&)$��!$!;!,&��(+"'+*1����'()$���'&".��� ......................... NCC�

�P.�($(�&��#���*,$�()$+�*���4�!*+&,.��� ........................................................ N�O�



�: +++�

�Q.� �!2&�&'� ��� ��)%+$&)$(�&� #��� �+,$�+;($&'� 
*1+*&&�+*1� #��� ��*,$�()$+�*������

>��(�)&@������&�,�&)$+ &9����N?.��� ............................................................. N���

�R.��4�"&4&*$!$+�*��!$%�#���($(�&���*,$�()$+�*���4�!*+&,.���................. N�N�

C�.��*$&�!)$+�*����������!)%�>��(�)&@����D	�������M&)$9�����?���.......... N�R�

CN.��	���'&"+*1����)&'(�&�>��(�)&@����D	�������M&)$9�����?................... NSC�

C�.��4���$!*$�!)$��,�#����+#&)2)"&��!*!1&4&*$�>��(�)&@����D	�������M&)$9�

����?��� .......................................................................................................... NSP�

CC.��*$&""+1&*$��(+"'+*1���'&".���...................................................................... NOC�

C�.��(���&*&�+)� �*#��4!$+�*����)&,,��)$+ +$+&,.� >��(�)&@��ML�69��.�.9�NRRO?�

...................................................................................................................... NP��

CS.�����+,+�*�#����(�6+,%���*,$�()$+�*��*'(,$�2.���........................................ NPC�

CO.��(+"'+*1���'&"��(����$+*1��!�+�(,�
*1+*&&�+*1����"+)!$+�*,.��� .......... NPP�

CP.��%&�"&:+;"&�E!2�>��(�)&@�	����������M&)$9����C?.��� ......................... NQP�

CQ.� ���"�;!"��!�1&$� ��� �2,$&4���)%+$&)$(�&�#��� ��""!;��!$+ &����)&,,&,� +*�

��*,$�()$+�*�>��(�)&@���"�;&4&*��������M&)$9����N?.��� .......................... ��P�

CR.��*�8"&'1&��!*!1&4&*$��$�!$&12��!4&8��6.�� .................................... .�NO�

��.��;+3(+$�(,���44(*+)!$+�*�!*'���4�($+*1��$�!$&12��!4&8��6� ....... ����

�N.��&$8��6&'���""!;��!$+�*��$�!$&12��!4&8��6.���.................................... ��C�

��.���'&"D�!,&'�
*1+*&&�+*1��$�!$&12��!4&8��6.��� ................................ ..��S�

�C.��+�$(!"����$�$2�+*1��$�!$&12��!4&8��6.��� ............................................. ��P�

��.��*$&���&�!;+"+$2��$�!$&12��!4&8��6.�� .................................................... �C��

�S.���*$&:$��8!�&��2,$&4,��$�!$&12��!4&8��6.���...................................... �CC�



�:+:�

�O.��+#&)2)"&��!*!1&4&*$��$�!$&12��!4&8��6.��� ........................................ �CS�

�P.��&�#��4!*)&D;!,&'�
*1+*&&�+*1��$�!$&12��!4&8��6.��� ........................ �CQ�

�Q.�
*%!*)+*1�����6+"",�!*'��8!�&*&,,��$�!$&12��!4&8��6.��� ................. ��N�

�R.�
,$!;"+,%+*1��&1!"��� &�*!*)&��#�����$�!$&12��!4&8��6.�� ................. ����

S�.�	&,("$!*$� ��*1D$&�4� �+,+�*� ;2� $%&� �4�"&4&*$!$+�*� �#� �!$+�*!"� ���

�$�!$&12�8+$%+*��(�6+,%���*,$�()$+�*��*'(,$�2.�� ................................... ��Q�

SN.�����&��N������("!$+�*� >��(�)&@� &
(���&Y�+*!"����1�&,,�	&���$9� ����?��

...................................................................................................................... �S��

S�.��!$+�*!"�	������1�!4,��&"!$&'�$�����+*���*,$�()$+�*.���........................ �P��

SC.��+*1!���&!*��!$+�*!"�	������1�!49���	
�
��>��*,$�()$+�*�!*'�	&!"�


,$!$&��
�8��6?9��&"!$&'�$�����+*���*,$�()$+�*.��� ................................. �PP�

S�.��(,$�!"+!*� �!$+�*!"� ��*,$�()$+�*� �**� !$+�*� ���1�!4,� >��(�)&@� �	��

��*,$�()$+�*��**� !$+�*��(+"'+*1��(��($(�&9�����?.�� .......................... �RN�

SS.��!*!'+!*� �*,$+$($&� #��� 	&,&!�)%� ��*,$�()$+�*� �$�!$&1+)� ��+��+$+&,�

>��(�)&@��!$+�*!"�	&,&!�)%���(*)+"��!*!'!9�����?. ................................ C���

SO.�
(���&!*�	&,&!�)%����M&)$,��*���*,$�()$+�*���.���.................................. C�C�

SP.�	����������&��!�$*&�,.��� ...................................................................... C�O�

SQ.�	��������$!6&%�"'&�,�!*'�	&"!$+�*,.��� ............................................... C�P�

SR.�	������������& &"�	�!'4!�.�� ............................................................. C�Q�

O�.�	��������''�&,,&'����+),.�� ................................................................. C�Q�

����

����

����



�::

����

����

����

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

�

�

����� � �,244&$�+)��+1+$!"��(;,)�+;&���+*&�

�
��� � �' !*)&'�
*)�2�$+�*��$!*'!�'�

���� � ���"+)!$+�*����1�!44+*1��*$&�#!)&�

���� � ���"+)!$+�*��&� +)&���� +'&��

;)U���� �(+"'+*1���*,$�()$+�*�U����

��	� � �(,+*&,,����)&,,�	&D&*1+*&&�+*1�

������� �%&��(��&4&���(*)+"�#����)+&*)&�!*'��&)%*�"�12��

���� � ��4�($&���+'&'��&,+1*�

��
� � ��4�($&���+'&'�
*1+*&&�+*1�

����� � ��(*$�2��,,+,$!*)&��$�!$&12��

��� � ��44+$$&&���!#$�

���� � �!�+$!"��!+*,��!:�

����� � ��44�*8&!"$%��#��*'&�&*'&*$��$!$&,��

��	��� ��44�*��;M&)$�	&3(&,$����6&�� �

�	�� � �(,$�4&��	&"!$+�*,%+���!*!1&4&*$�

�
���� �+1+$!"�
*%!*)&'����'"&,,��&"&)�44(*+)!$+�*,�

�
�� � �!$!�
*)�2�$+�*��$!*'!�'�

���� � ��!#$��*$&�*!$+�*!"��$!*'!�'�

���� � �&)+,+�*��(����$��2,$&4�

�E� � �&,+1*�E&;���4!$�

�E�� � ��!8+*1�

�U� � ��!8+*1��*$&�)%!*1&�+"&���4!$�


��D���� 
(���&!*���$+)"&��(4;&��D��*+#��4���'&���(*)+"� �

&;U���� 
"&)$��*+)��(,+*&,,�U��� �


���� � 
* +��*4&*$!"��4�!)$��,,&,,4&*$��


	�� � 
*$&���+,&�	&,�(�)&��"!**+*1�



�::+�


���� � 
(���&!*���!)&��1&*)2��


���� � 
(���&!*��&"&)�44(*+)!$+�*,��$!*'!�',��*,$+$($&�


�� � 
(���&!*��*+�*�

���� � !)$��,9��4�"+)!$+�*,9��$�!$&1+&,9��!)$+),�

�;�,� � �+1!;+$�

���� � �"�;!"��!$!��+)$+�*!�2��

���� � ���,,���4&,$+)����'()$�

���� � �&�1�!�%+)��*#��4!$+�*��2,$&4�

���� � ���,,��!$+�*!"����'()$�

������� �"�;!"��! +1!$+�*��!$&""+$&��2,$&4��

��	�� � �&*&�!"��!)6&$�	!'+���&� +)&�

������ �"�;!"��$!*'!�',��!*!1&4&*$����)&,,�

����� � �*$&�*!$+�*!"��""+!*)&�#����*$&���&�!;+"+$2�

��� � �*'(,$�2��(*'!$+�*��"!,,&,�

��� � �*$&�*!$+�*!"���*&$!�2�(*'�

��	�� � �*$&""&)$(!"�����&�$2�	+1%$�

�	��� � �*#�!�&'��!$!��,,�)+!$+�*�

��� � �*#��4!$+�*��2,$&4�

����� � �*$&�*!$+�*!"���1!*+0!$+�*�#����$!*'!�'+0!$+�*�

����� � �*#��4!$+�*���)+&$2��&)%*�"�1+&,�

���� � �*#��4!$+�*��&)%*�"�1+&,�

���� � ��)!"���&!��&$8��6��

����� � �+1%$8&+1%$��+�&)$��2��))&,,����$�)�"�

���� � �!*!1&4&*$��*#��4!$+�*��2,$&4�

������� ��1!*+0!$+�*� #��� $%&��' !*)&4&*$� �#� �$�()$(�&'� �*#��4!$+�*�

�$!*'!�',�� �

���� � �##+)&�!*'��&!"$%��!#&$2�

�E�� � �*$�"�12�E&;��!*1(!1&�

���� � �(;"+)"2�� !+"!;"&���&)+#+)!$+�*�

��� � �&�,�*!"���4�($&��

���� � �&�,�*!"��+1+$!"��,,+,$!*$�

��� � �(!"+$2��,,(�!*)&�



�::++�

	�� � 	&,�(�)&��&,)�+�$+�*��!4&8��6�

	��� � 	!'+���&3(&*)2��'&*$+#+)!$+�*�

	��� � 	&$(�*��*��* &,$4&*$�

	���� � 	&,&!�)%�!*'��&)%*+)!"��& &"��4&*$�

����� � �$!*'D;2����!*1&4&*$��

����� � �$!*'!�'��!$!��))&,,��*$&�#!)&�Z��
�[�

��
�� � �4!""�!*'��&'+(4�
*$&���+,&�

������� �+4�"&��;M&)$��))&,,����$�)�"�

������ �%&��&)(�&�!*'���&*���;+"&��1&*$,�

��
���� �$!*'!�'�#���$%&�
:)%!*1&��#����'()$�'!$!�

���GUC�� �)!"!;"&��&)$�����!�%+),G�� �

�E� � �&4!*$+)�E&;�

�E���� �$�&*1$%,9�E&!6*&,,&,9������$(*+$+&,9���&*',� �

����� � �(�6+,%���*$�!)$��,��,,�)+!$+�*�

���� � �&4���!�2��("$+��1!*+0!$+�*�

������� �*+ &�,!"��&,)�+�$+�*9��+,)� &�2�!*'��*$&1�!$+�*�

������ �*+ &�,!"���;+"&��&"&)�44(*+)!$+�*,��2,$&4�

��D
�
� �*+$&'��!$+�*,G
)�*�4+)���44+,,+�*�#���
(���&�

�
����� �*+$&'� �!$+�*,� �&*$�&� #��� ��!'&� !)+"+$!$+�*� !*'� 
"&)$��*+)�

�(,+*&,,�

���� � �*+ &�,!"��&�+!"��(,�

�
	���� �*#��4!$+�*��&$8��6+*1�+*�$%&���*,$�()$+�*����)&,,�>+*"!*'?�

�	� � �+�$(!"�	&!"+$2�

�E� � �+�$(!"�E��6,�!)&�

E��� � E+'&���&!��&$8��6�

E����� E+�&"&,,���)!"���&!��&$8��6� �

E����� E+�&"&,,��&�,�*!"��&$8��6�

E�� � E&;��&� +)&,�

E����� E&;��&� +)&,��&,)�+�$+�*��!*1(!1&�

EEE�� E��"'�E+'&�E&;�

U���� � &U$&*,+;"&��!�6D(���!*1(!1&�

U��� � &U$&*,+;"&��)%&4!��&#+*+$+�*� �



�::+++�

���� � ��$!"��(!"+$2��!*!1&4&*$�

��� � �*�8"&'1&��!*!1&4&*$�

���� � �+#&)2)"&��!*!1&4&*$�

���� � �*$&�*!$+�*!"���4&$��(!�$&�"2�

�	�� � �*$&�*&$�	&"!2��%!$�

������ �2�&���&:$��!�6(���!*1(!1&�

���� � �&8"2��,,�)+!$&'��$!$&,�


��� � 
"&)$��*+)��!$!��*$&�)%!*1&�

���� � �!"(&D!''&'��&$8��6�

����� � �*$&1�!$&'����M&)$��!$!;!,&�

��� � �4!�$���1!*+0!$+�*��

�
�� � �%+&#�
:&)($+ &��##+)&��

��� � �+�$(!"���1!*+0!$+�*�

�	� � �(4!*�	&,�(�)&,�

���� � �;M&)$D��+&*$&'���'&"+*1�

���� � �%2,+)!"���)6����

���� � �+1+$!"���)6����

�	�� � �+�$(!"�	&!"+$2��&)%*�"�12�

��U� � ��4�($&���,,+,$&'��*2$%+*1�

���
�� ��4�($&���+'&'��+�$(!"�
* +��*4&*$�

���� � �& &"��#��&$!+"�

�	�� � �(14&*$&'�	&!"+$2��

�	��
� 	&!"+$2�\�;!,&'���""!;��!$+ &��+�$(!"�
* +��*4&*$� �

���� � �(+"'D��&�!$&D��!*,#&��

������ �&!$+*19��&*$+"!$+�*9�T��+����*'+$+�*+*1�

���� � �"�;!"���,+$+�*+*1��2,$&4�

������ � �!$+�*!"��*,$+$($&��#��$!*'!�',�!*'��&)%*�"�12�

���G��� ��!*,4+,,+�*���*$��"����$�)�"G�*$&�*&$����$�)�"� �

%$$�� � �2�&�$&:$���!*,#&�����$�)�".�

�	�� � �*+#��4�	&,�(�)&��'&*$+#+)!$+�*�


��� � 
*$&���+,&����"+)!$+�*��*$&1�!$+�*�

�� � (*)$+�*!"��*+$�



�::+ �

��� � �&)%*+)!"���"($+�*�

���� � (*)$+�*!"��*+$G��&)%*+)!"���"($+�*��&)�4��,+$+�*�


��� � 
"&)$��*+)���)(4&*$��!*!1&4&*$�

E#��� � E��6D#"�8��!*!1&4&*$�

����� � �&� &�D�!,&'���4�($+*1�

��� � �;M&)$���+&*$!$+�*�

���� � �&:$��&*&�!$+�*��*$&�*&$�

E++� � E+�&"&,,�+'&"+$2�

������ �$�()$(�&'��&*&�!"+0&'��!�6(���!*1(!1&�

U��� � &U$&*,+;"&��$2"&,%&&$��!*1(!1&�

���� � �&�4&$�+)��&,)�+�$+�*��!*1(!1&�Z��!�%+,�#$[�

���� � ��1&*$��)$+�*��"!*��

����� � �%��$D$&�4��)$+�*��"!*�

���� � �$!$&��"!**+*1���1!*+0!$+�*�

���� � �*$&�)%!*1&��#��!$!�;&$8&&*��'4+*+,$�!$+�*,�

�O� �
(���&!*� O$%� �!4&8��6� ���1�!4� #��� 	&,&!�)%� !*'�

'& &"��4&*$�

���� � �*$&�*!$+�*!"��&"&)�44(*+)!$+�*��*+�*�

E��� � E��"'���!'&���1!*+0!$+�*�

�������� �%&��)+&*$+#+)�!*'��&)%*+)!"�	&,&!�)%���(*)+"��#��(�6&2��

���
�� �&)%*�"�12���*+$��+*1�!*'�
 !"(!$+�*���!�'�� �

����� � �&)%*�"�12��& &"��4&*$��(*'!$+�*��#��(�6&2�

����
�� �%&��,,�)+!$+�*�#����&)%*�"�12��4�"&4&*$!$+�*�+*�
(���&�

����� � �!$+�*!"��*#��4!$+�*��*#�!,$�()$(�&��& &"��4&*$����1�!4�

	T
�� � 	&,&!�)%�!*'�
'()!$+�*�

�	�� � �!�4!�!�	&,&!�)%��&*$&��

��	�� � �*#��4!$+�*��&)%*�"�1+&,�	&,&!�)%��*,$+$($&���

�	�
�� �!$+�*!"�	&,&!�)%��*,$+$($&��#�
"&)$��*+),�!*'���2�$�"�12�

����
�� �*#��4!$+�*��&)%*�"�1+&,�!*'�
"&)$��*+),�	&,&!�)%��*,$+$($&�

���� � ��)+!"��&)(�+$2��1&*)2�

��
�� � �,$!*;("��$�)6�
:)%!*1&�

���� � �!�+$!"��!�6&$,���!�'��#��(�6&2�



�:: �

���� � �� &�*4&*$��(��"2��##+)&�

����� � �!"(&��''&'��!:�

������ �!$+�*!"�K('+)+!"��&$8��6����M&)$�

,!2����+� �))�(*$+*1��##+)&,��($�4!$+�*����M&)$��� �

�
	���� �&*$�!"��&*,(,��!*!1&4&*$��2,$&4����M&)$�� �

�
���� �*$&�*&$��!:��##+)&����M&)$�� �

����
�� �!$+�*!"���"+)&��&$8��6����M&)$� �

&D�!"&� � �� &�*4&*$��(��"2��##+)&F,�
"&)$��*+)��!"&����M&)$�

))����� ��(*$�2���'&������& &"���4!+*�

E���� � �%&�E��"'��(44+$��*��%&��*#��4!$+�*���)+&$2�

�
��� � �%&�	�4!*+!*��!$+�*!"�
"&)$��*+)��2,$&4�

���� � �"�;!"��2,$&4�#�����;+"&���44(*+)!$+�*,��

����� � �(;"+)��8+$)%&'��&"&�%�*&��&$8��6�

��� � �&"&)�44(*+)!$+�*,��($%��+$2�

��I� � ��1!*+0&'��*'(,$�+!"�I�*&,��

���� � �%&��+*+,$�2��#��*'(,$�2�!*'���!'&F,��


���� � 
(����*#������&,��*'&*)&��&*$&��

����� � �(;"+)��*$&�*&$��))&,,���+*$,�

�������� �����\��(,+*&,,������$(*+$+&,��2,$&4� �

����� �%&� �*+�*� �#� �%!4;&�,� �#� ��44&�)&� T� �*'(,$�2� !*'�

��44�'+$2�
:)%!*1&,��#��(�6&2�

���� � ��&+1*��+�&)$��* &,$4&*$,�

�"!6�&$� �(�6+,%��!$+�*!"��)!'&4+)��&$8��6� �

�
���� �+1!;+$�
(���&!*��)!'&4+)��&$8��6� �

����
�� �4!""�!*'��&'+(4��*'(,$�2��& &"��4&*$���1!*+0!$+�*��

�
�	������
(��D�&'+$&��!*&!*� �&$8��6� #��� ,%!�+*1� ���� "&!�*+*1�

�&,�(�)&,�

�
�� � 	�4!*+!*�
'()!$+�*!"���D�!,&'��2,$&4�

�	����� ��!'&D�&"!$&'��,�&)$,��#��*$&""&)$(!"�����&�$2�	+1%$,�

E���� � E��"'��*$&""&)$(!"�����&�$2���1!*+0!$+�*�

��
�� � �(�6+,%��$!*'!�',��*,$+$($+�*�

���� � �$�()$(�&'��(&�2��!*1(!1&�



�:: +�

�
��
� �!$+�*!"�	&,&!�)%��*,$+$($&��#�
"&)$��*+),�!*'���2�$�"�12�

���� � �(;"+)��&2��*#�!,$�()$(�&�

���� � �!$+�*!"���4�($&����!�'�

��	
�
��� ��*,$�()$+�*�!*'�	&!"�
,$!$&��&$8��6� �

&���� � &D�(;4+,,+�*�,2,$&4��

���� � �� &�*4&*$�$���(,+*&,,�

���� � �& &"��4&*$�(*'��#�$%&��8&'+,%���*,$�()$+�*��*'(,$�2�

���� � �(+"'+*1����)&,,��&,,!1&,�

������ ��'&",�#���$%&���*,$�()$+�*����)&,,� �

������ � ���)&,,��*#��4!$+�*��*$&1�!$+�*��"!$#��4�

�

�� �� ��#$8!�&� 
* +��*4&*$� $�� �(����$� $%&� 
!�"2� �%!,&,� +*�

�(+"'+*1��&,+1*�

��
	��� �!$(�!"��)+&*)&,�!*'�
*1+*&&�+*1�	&,&!�)%���(*)+"� �

�	��� � �*,$+$($&�#���	&,&!�)%�+*���*,$�()$+�*�

�
���� ��1!*+0!$+�*�#���
)�*�4+)���D��&�!$+�*�!*'��& &"��4&*$�

�



� N�

�����
	�N�����
	�N�����
	�N�����
	�N����

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

�

�

E+$%� +*)�&!,+*1� 1"�;!"+0!$+�*� !*'� $%&� �&,("$!*$� +*)�&!,&� +*� )�4�&$+$+�*9�

���'()$�'& &"��4&*$�!*'� +**� !$+�*�%! &�;&)�4&� +$!"��!�!4&$&�,9�M(,$�!,�

$%&� +*)�&!,+*1"2� +*$&�*!$+�*!"� +* �" &4&*$� �#� )�4�!*+&,� +*� $%&� 1"�;!"�

4!�6&$�"!)&� *&)&,,+$!$&,� +*$&*,+#+&'� �&,&!�)%� !*'� '& &"��4&*$� &##��$,.� �,�

$%&�)�����!$&�,&)$���;&)�4&,�4��&�+*$&�*!$+�*!"9�*&8�4&$%�',��#�8��6+*1�+*�

)��,,D'+,)+�"+*!�2�!*'�4("$+)("$(�!"�&* +��*4&*$,�!�&�#+*'+*1�#! ��.����(,&�

$%&,&�4&$%�',9� &*1+*&&�,� *&&'�%+1%� ���#&,,+�*!"�3(!"+#+)!$+�*,� $%!$� &*!;"&�

$%&4�$�� )�* &�$� $%&+��&:�&�$+,&� +*$�� ,�4&$%+*1� $%!$� )!*�;&�(,&'� +*�4�'&�*�

)�����!$&� )�*$&:$,� �&!"+0+*1� $%!$� +*#��4!$+�*� $&)%*�"�12� +,� )�()+!"� !*'� +$�

,%�("'�;&�+*$&1�!$&'�+*$��!""�&*1+*&&�+*1�#+&"',.��

��*,$�()$+�*�,&)$��� ,%�("'�;&�,(����$&'�;2�6*�8"&'1&D+*$&*,+ &�!*'�4�'&"�

;!,&'����&*!;"+*1�%�"+,$+)� +&8�!*'�'&)+,+�*�4!6+*1�$%��(1%�($�$%&� !�+�(,�

;(,+*&,,� ���)&,,&,� !*'� $%&� 8%�"&� ;(+"'+*1� "+#&)2)"&� ;2� !""� ,$!6&%�"'&�,.�

�!�6&$,�8+""�;&)�4&� +*)�&!,+*1"2� +*$&�*!$+�*!"� +*� $%&�#($(�&9� !*'� $%&�*&8�

;(,+*&,,�)("$(�&�8+""�!",��;�+*1�+*$&�*!$+�*!"�+* &,$��,�$��$%&��(�6+,%�,)&*&.�

�%&� ,(,$!+*!;+"+$2� �#� '& &"��4&*$� 8+""� ;&)�4&� �*&� �#� $%&� 4�,$� +4���$!*$�

 !"(&,� +*� �(�6&2� !*'� )�*,$�()$+�*� ,&)$��� 8+""� %! &� !� )&*$�!"� ��"&� +*� $%&�

,())&,,#("�+4�"&4&*$!$+�*��#�,(,$!+*!;"&�'& &"��4&*$.��

�*#��4!$+�*� $&)%*�"�12� >��?� +,� $%&� (4;�&""!� $&�4� $%!$� &*)�4�!,,&,� $%&�

&*$+�&�#+&"'��#�)�4�($&�D;!,&'�+*#��4!$+�*����)&,,+*1@�)�4�($&��&3(+�4&*$9�

!��"+)!$+�*,� !*'� ,&� +)&,9� $&"&)�44(*+)!$+�*� "+*6,� !*'� *&$8��6,9� '+1+$!"�

'!$!;!,&,9� !*'� $%&� +*$&1�!$&'� $&)%*+)!"� ,�&)+#+)!$+�*,� $%!$� &*!;"&� $%&,&�



� ��

,2,$&4,� $��#(*)$+�*� +*$&�!)$+ &"2.� �%&� �!�+'� '& &"��4&*$� !*'� &:�!*,+�*� �#�

$%&,&� $&)%*�"�1+&,� � &�� $%&� "!,$� $8&*$2� 2&!�,� %!,� (,%&�&'� +*� $%&� )(��&*$�

%+,$��+)!"��&�+�'�8+'&"2��&#&��&'�$��!,�$%&�V�*#��4!$+�*��1&W����V�*#��4!$+�*�

	& �"($+�*9W�)�4�!�!;"&�+*�&)�*�4+)�!*'�,�)+!"�4!1*+$('&�$��$%&��*'(,$�+!"�

	& �"($+�*��#�$%&�&!�"2�NR$%�)&*$(�2�>�%&��!� !�'���"+)2����(���*��&$8��6D


*!;"&'��&� +)&,�!*'��� &�*4&*$9����N?.�

�%&�NRP�,�!*'�NRQ�,�%! &�8+$*&,,&'�$%&�'& &"��4&*$��#�4!*2�$&)%*�"�1+)!"�

!' !*)&,� +*� $%&� )�*,$�()$+�*� +*'(,$�2.� �$� $%&� ,!4&� $+4&9� ��� %!,� ;&&*�

�&�)&+ &'�!,�!�'�+ &��#���4!*2��#�$%&�)�*,$�()$+�*�;(,+*&,,�!*'���&�!$+�*!"�

���)&,,&,.� �%&� NRR�,� %! &� ,&&*� !� $&)%*�"�1+)!"� ,%+#$� +*� $%&� )�*,$�()$+�*�

,&)$���#��4����'�+ &*�,�"($+�*,�$�����&*!;"+*1��*&,.��%&�+*'(,$�29�%�8& &�9�

%!,� ;&)�4&� #�(,$�!$&'� 8+$%� $%&� #!+"+*1� �#� ��� !,� 4!*2� )�4�!*+&,� %! &�

+* &,$&'� +*� $%&� 8��*1� $&)%*�"�1+&,� 8+$%�($� !''�&,,+*1� ;(,+*&,,� *&&',.�

�& &"��+*1� ��� ,2,$&4,� $%!$� ,(����$�;(,+*&,,����)&,,&,� $!6+*1� +*$��!))�(*$�

���)&,,9��&��"&�!*'�)("$(�!"�*&&',�+,�*�8��&)$+#2+*1�$%+,.��

�($�,$+""�+*��(�6&29�8%+"&�4!*2��#�������M&)$,�!)%+& &,�%+1%�3(!"+$2��&,("$,9�

$%&2� '�� *�$� � &�!""� )�&!$&� $%&� �+1%$� +4�!)$� $%!$�8+""� ���1�&,,� $%&� +*'(,$�2�

#��4�+$,�)(��&*$�,$!$&�$��#(""�!'��$+�*��#���� &*�!*'�&4&�1+*1�$&)%*�"�1+&,.�

�%&��&!,�*,�;&%+*'�!�"!)6��#�+4�!)$�!�&�&,�&)+!""29�"!)6��#�*!$+�*!"�;(,+*&,,�

���)&,,�4�'&"� +,+�*�!*'�,$�!$&129�"+4+$&'�*(4;&���#�+*'(,$�2�"&!'&�,�8+$%�!�

��+4!�2�1�!"��#�$&)%*�"�12�8!$)%�!*'����)&,,�+4��� &4&*$9�"!)6��#�+*'(,$�2�

)�44+$4&*$�+*�	T��&##��$,9�!*'�$%&�+*!������+!$&�	T�����M&)$��&,("$,�$%!$�

!�&�#!��#��4�)�*,$�()$+�*�+*'(,$�2�! &�!1&���!)$+)&.��

	T�� &##��$,� !*'� +*+$+!$+ &,� +*� $%&� !�&!� �#� )�*,$�()$+�*� %! &� $�!'+$+�*!""2�

;&&*�#�!14&*$&'�!*'� &�2�4()%�,(;M&)$���+&*$!$&'.��+$$"&�&4�%!,+,�+,�1+ &*�

�*� "�*1D$&�4� ,$�!$&1+&,� $%!$� 8�("'� )�&!$&� $%&� �+1%$� +4�!)$� +*� ��'&�� $��

&*%!*)&�!*'�)%!*1&���!)$+)&,�+*�$%&�+*'(,$�2.��& &"��4&*$,�+*����%! &�$%&�

��$&*$+!"� $�� !##&)$� ;(,+*&,,� ,$�!$&1+&,9� ��1!*+0!$+�*!"� ,$�()$(�&,9� !*'�

4!*!1&4&*$� ���)&,,&,.� ��8& &�9� +*$&1�!$+*1� ��� 8+$%+*� !*� ��1!*+0!$+�*F,�

;(,+*&,,� *&&',� ,�� $%!$� +$� )�&!$&,�  !"(&�#��� $%&� )�4�!*29� ���M&)$� !*'� $%&+��

)"+&*$,9��&4!+*,�!�6&2�4!*!1&4&*$�$!,6.���*,$�()$+�*���1!*+0!$+�*,�*&&'�$��



� C�

�&D,%!�&� $%&+�� !����!)%� $�� ,$�!$&1+)� �"!**+*1� $�� 6&&�� �!)&� 8+$%� $�'!2F,�

8��"'.��%&2�*&&'� $��#�)(,��*�,&$$+*1� +,+�*9���� +'+*1�%+1%D"& &"�)�*$&:$(!"�

,$�!$&1+&,� $%!$� )!*� ;&� )"&!�"2� &:��&,,&'� !*'� �&"!$&'� $�� &!)%� �$%&�9� !*'�

$�!*,"!$+*1� $%�,&� ,$�!$&1+&,� +*$�� !)$+�*� +*� $%&�#��4� �#� )"&!�� �!$+�*!"+0!$+�*�

!*'� +4�"&4&*$!$+�*� ���)&'(�&,.� �%+,� 8�("'� "&!'� $%&� 8!2� $�8!�',� !�

,(,$!+*!;"&�6*�8"&'1&D'�+ &*�)�*,$�()$+�*�+*'(,$�2�$%!$�&*%!*)&,�*&&',�!*'�

!,�+�!$+�*,� �#� +*'+ +'(!",� !*'� ,�)+&$2� !,� !� 8%�"&9� +*� !� #!,%+�*9� 8%+)%� +,�

&)�*�4+)!""29�,�)+!""2�!*'�&* +��*4&*$!""2�!������+!$&�!*'�,(,$!+*!;"&.��%+,�

)!*� ;&� !)%+& &'� ;2� (,+*1� ��� !,� !� ,(����$� $�� )%!*1&� $%&� )�*,$�()$+�*� !*'�

4!*!1&4&*$� ���)&,,&,� $%��(1%� $%&� +*$��'()$+�*� �#� *&8� 8��6+*1� 4&$%�',�

!*'�*&8�$&)%*�"�12�>�%&�	���������*,��$+(49�>���C?.�V����	&3(+�&4&*$,�

�#�$%&�
(���&!*���*,$�()$+�*��*'(,$�2@��%&�	��������+,+�*W?�

�%&� +4�"&4&*$!$+�*� �#� ��� +*$�� !*� ��1!*+0!$+�*� !*'� +$,� 4&!,(�&4&*$� �#�

&##&)$+ &*&,,� !�&� ���;"&4!$+)� $!,6,� ;($� +$� +,� &,�&)+!""2� �&��"&:+*1� #��� $%&�

)�*,$�()$+�*� +*'(,$�2� ;&)!(,&� �#� +$,� %&$&��1&*&�(,� *!$(�&� !*'� (*(,(!"�

)%!�!)$&�+,$+),�>�%�+�!*'��;;,9NRR�H��!* +'��!*'��&'&��,9NRR�?.��*$��'()+*1�

�*#��4!$+�*� �&)%*�"�12� >��?� +*$�� !*2� ��1!*+0!$+�*� +,� !� ,$�!$&1+)9� ;(,+*&,,�

'�+ &*�'&)+,+�*.��%&�'�+ &�,�#������)�("'�;&�!*29����!�)�4;+*!$+�*��#H�

• )�4�&$+$+ &�!' !*$!1&��

• ���)&,,�+4��� &4&*$��

• )�&!$+*1�!*�&* +��*4&*$�#���1��8$%�!*'�&##+)+&*)2��

• )�&!$+*1������$(*+$+&,�#���*&8����'()$,�!*'�,&� +)&,��

�*�$%+,�)�*$&:$9�!*'�1+ &*�$%&�& &��+*)�&!,+*1�+*$&�*!$+�*!"�)�4�&$+$+ &*&,,�

!*'�)�4�"&:+$2��#�;(+"'+*1,�$%!$�%! &�$��4&&$�)�*$+*(�(,�&)�*�4+)9�,�)+&$!"9�

&* +��*4&*$!"�!*'� $&)%*�"�12��&3(+�&4&*$,�!*'�)%!""&*1&,9� +$� +,� )"&!��$%!$�

+*�$%&�#($(�&9����8+""�;&�$%&�6&2�&*!;"&��!*'�+*,$�(4&*$�$��,(����$�"&!'+*1�

&'1&9� +**� !$+ &�!*'���8&�#("� ,�"($+�*,� $!�1&$+*1� $%&�4!+*� +,,(&,� $%!$� $%&�

)�*,$�()$+�*�+*'(,$�2�+,�#!)+*1�$�'!2.��

�%&� (*'&��+**+*1� +'&!� +*� $%&� #($(�&� (,&� �#� ��� +,� )�4�($&�D+*$&���&$!;"&�

>4�'&"D;!,&'�G�,&4!*$+)D'�+ &*?�+*#��4!$+�*�$%!$�8+""�&*!;"&@�



� ��

• 
*%!*)&'� !($�4!$+�*9� +*$&1�!$+�*� !*'� )�44(*+)!$+�*� +*�

)�*,$�()$+�*H�

• (*)$+�*!"� !��"+)!$+�*,� ,(����$+*1� $%&� 4("$+�(���,&� *&&',� �#� $%&�

)�*,$�()$+�*�+*'(,$�2�!*'�(,&�,H�

• �*)�&!,&'� +4�!)$� �#� )�*,$�()$+�*� �*� ,(,$!+*!;+"+$29� +*)"('+*1�

&)�*�4+)!"�1��8$%9�&4�"�24&*$9�!*'�$%&�3(!"+$2��#�"+#&.�

�%&� $+4&� +,� *�8� $�� �&!)$9� !*'� �(�6&2� %!,� 4()%� $�� '�� $�� )�&!$&� !*� ���

,(����$&'�4�'&"D;!,&'�G�6*�8"&'1&�'�+ &*�,(,$!+*!;"&�)�*,$�()$+�*�+*'(,$�2.�

�%+,��&���$�+,�&:�&)$&'�$��;&�!;"&�$��!''���,+$+ &�+4�!)$,�$��$%&�'&;!$&�!;�($�

8%!$�!)$+�*,�4(,$�;&�$!6&*�$��!)%+& &�$%+,�+*�!���!)$+)!"�8!2.�

N.N���������
�	
��	�N.N���������
�	
��	�N.N���������
�	
��	�N.N���������
�	
��	� 

�%+,��&���$�,�&)+!""2�!+4,H�

• $�� ���4�$&� !� )"&!�9� )�%&�&*$� !*'� ,%!�&'�  +,+�*� �#� ��� ,(����$� +*�

�(�6+,%�)�*,$�()$+�*�,&)$���#���!1+"&9�4�'&"D;!,&'�G�6*�8"&'1&�'�+ &*�

)�*,$�()$+�*�$��)�&!$&�,&"#D,(,$!+*+*1�)�*$+*(�(,�+4��� &4&*$�"&!'+*1�

$��8��"'�)"!,,��&�#��4!*)&�!*'�;&$$&�����#+$!;+"+$2�

• $����� +'&�!�)���'+*!$&'�*!$+�*!"������"+)2�!����!)%�#���$%&�&##&)$+ &�

+*$&1�!$+�*� �#� ��� +*$�� $%&� )�*,$�()$+�*� ���)&,,&,� $�8!�',� !)%+& +*1�

$%!$� +,+�*9�8%&�&�$%&�(,&�!*'�'&�"�24&*$��#����!�&�)�*,+'&�&'�!,�!�

4!+*�&*!;"&��$%!$�8+""�,(����$�&*%!*)&'�!*'�+4��� &'���!)$+)&,�8+$%�

 !"(&� )�&!$+�*9� $�$!"� "+#&D)2)"&�T� ,(��"2D)%!+*� �&�#��4!*)&9� $%��(1%�

�&'()$+�*��#�)�,$,9�$+4&�'&"+ &�2�T�3(!"+$2��#�'&"+ &�&'����'()$,.��%&�

��"+)2� ,%�("'� "&!'� $�� ,�" &� ,(,$!+*!;+"+$2� +,,(&,� !,� 4!*!1+*1� !*'�

&4��8&�+*1� �&,�(�)&,� >)�*,$�()$+�*� 8��6&�,� G� 6*�8"&'1&� G� ��?9�

+*)"('+*1� $�!*,#&��T� $�!+*+*1�!*'� ,!$+,#2+*1� $%&�*&&',��#�&*'D(,&�,9�

,$!6&%�"'&�,� !*'� ,�)+&$2� !,� !� 8%�"&9� +*� $%&� ;(+"$� &* +��*4&*$9� #���

+4��� &'�3(!"+$2��#�"+#&. 

• $�� ��� +'&� ,$�!$&1+)� !' +)&� $�� $%&� 1� &�*4&*$� �*� $%&� +4�&'+4&*$,9�

$�&*',9������$(*+$+&,9��&)�44&*'!$+�*,�!*'���$&*$+!"�;&*&#+$,��#����+*�

$%&� ,&)$��� #��� +4��� +*1� $%&� 3(!"+$2� �#� )�*,$�()$+�*� '&"+ &�2� !*'�

)�4�&$+$+ &*&,,��#��(�6+,%���*,$�()$+�*��*'(,$�2�



� S�

• $�� ��� +'&� !� )�*,+,$&*$� !����!)%� +*� $%&� (,&� !*'� !'��$+�*� �#� ��� ;2�

1� &�*4&*$� !1&*)+&,.� �%+,� 8+""� !,,+,$� &*$&���+,&,� +*� $%&+�� �&,�(�)&�

+* &,$4&*$� �"!**+*1� !*'� !",�� !)%+& &� &*%!*)&'� !*'� ,+4�"+#+&'�

�!�$*&�,%+�,�;&$8&&*�1� &�*4&*$�!*'�+*'(,$�2.�

• $��+*#"(&*)&9�&*)�(�!1&�!*'�,(����$�$%&�&##&)$+ &�$!6&�(���#����+*�;�$%�

$%&� �(;"+)� !*'� ��+ !$&� ,&)$��,� �#� $%&� )�*,$�()$+�*� +*'(,$�2� ;2�

,(11&,$+*1�4&$%�',� #���4!*!1&4&*$� !*'� %�8�;&,$� $��4�;+"+0&�;&,$�

�&,�(�)&,�!*'�;&,$���!)$+)&,�#��4�+*'(,$�2�!*'�,&� +)&���1!*+0!$+�*,��

• $�� ,(11&,$� $%&� 8!2� $�� &*%!*)&� $%&� )!�!;+"+$+&,� �#� )�*,$�()$+�*�

&*$&���+,&,9�+*)"('+*1�,4!""�!*'�4&'+(4,D,+0&�&*$&���+,&,�>��
,?9�$��

!)$�!*'�)�""!;��!$&�&##&)$+ &"2��*����M&)$,�;2�,&$$+*1�(��!*'����4�$+*1�

 !"(&D!''&'��*$&�*&$D;!,&'�#"&:+;"&�,&� +)&,�$%!$�,(����$�$&!48��6�+*�

�(�6+,%�)�*,$�()$+�*�+*'(,$�2�

• $�����4�$&�!'��$+�*��#�!�)�44�*�����"!$#��4�#����(�6+,%�)�*,$�()$+�*�

)�4�!*+&,�8%+)%�8+""�4!6&� +$� ��,,+;"&�#��� $%&� )�4�!*+&,� $�� !)%+& &�

)�*,&*,(,��*�)�44�*������+��+$+&,��&!"+0+*1�$%&�4�,$�+4���$!*$�$��",9�

+*#�!,$�()$(�&,�!*'����)&,,&,�!*'�!",�� $�� +*)�&!,&� $%&�;&*&#+$� $�� $%&�

)(,$�4&�� $%��(1%� +4��� &'� 4!�6&$� )�44(*+)!$+�*9� 1�&!$&��

&##+)+&*)29�%+1%&��3(!"+$2�!*'�"�8&��)�,$, 

• $����&�!�&�$%&�1��(*'�!*'�$%&�6*�8"&'1&��&3(+�&'�$�� +4�"&4&*$�$%&�

�����+��+$2�$%&4&,�+*�)�*,$�()$+�*�;2�&*)�(�!1+*1�$%&�)�""!;��!$+�*��#�

6&2� !)$��,� $�� '& &"��� )�*,&*,(,� �*� ��� )%!""&*1&,9� +$,� ,$�!$&1+&,9�

)�*,$+$(&*)+&,� � !*'� +4�"&4&*$!$+�*� 4�'&",� !*'� )�*,&3(&*$"2� $��

!)%+& &� !4;+$+�(,� )"&!�"2� '&#+*&'� ,)+&*$+#+)� !*'� $&)%*�"�1+)!"�

�;M&)$+ &,.��

• $�� %&"�� $%&� �(�6+,%� ����&�$2� !*'� )�*,$�()$+�*� +*'(,$�2� +*�

)�""!;��!$+�*�!*'�+**� !$+�*�$��'& &"����(�6&2�+*$��!�4�'&�*�*!$+�*�

;2� &*%!*)+*1� +$,� )�4�&$+$+ &*&,,� +*� $%&� 1"�;!"�4!�6&$� �"!)&� !*'� $��

+4��� &�$%&�3(!"+$2��#�"+#&��#��(�6+,%�)+$+0&*,�

�*���'&�� $��!)%+& &�$%&,&�!+4,9�!� ,2,$&4,�!*!"2,+,��#��(�6+,%���*,$�()$+�*�

�*'(,$�2� $�� &:!4+*&� $%&� ��&,&*$� ,2,$&4,� +*� ��&�!$+�*� 8!,� )!��+&'� �($.��

�! +*1� +'&*$+#+&'� $%&� ���;"&4� !�&!,9� '&#+)+&*)+&,� !*'� !''+$+�*!"�



� O�

4!*!1&4&*$� +*#��4!$+�*� �&3(+�&4&*$,9� !*� ��D;!,&'� ,$�!$&1+)� #�!4&8��6�

8!,�'&,+1*&'. 

N.��	
�
�	�����
	�����
���������N.��	
�
�	�����
	�����
���������N.��	
�
�	�����
	�����
���������N.��	
�
�	�����
	�����
�������������

	&,&!�)%�� &�!""�4&$%�'�"�12�+""(,$�!$&'�+*�+1(�&DN�)!*�;&�,(44!�+0&'�!,�

#�""�8,H�

• �&,&!�)%��*�)�*,$�()$+�*�;(,+*&,,� )!,&,�!*'� +*'(,$�+!"��&3(+�&4&*$,�

;!,&'��*�$%&�"+$&�!$(�&��& +&8�!;�($�8+'&�&:�&�+&*)&��#�$%&�8��"'8+'&�

)�*,$�()$+�*�"&!'&�,�+*��&"!$&'�	���

• '&$&�4+*+*1� ��� ,$!$&D�#D$%&D!�$� !*'� ��� �&3(+�&4&*$,� +*� �(�6+,%�

��*,$�()$+�*� �*'(,$�2� +*� $%&� #+&"',� �#� $&)%*+)!"� !' !*)&,� !*'�

)�44&�)+!"� �##&�+*1,� ;!,&'� �*� $%&� )�*,("$!$+�*,� 8+$%� ,$!6&%�"'&�,9�

6&2� �"!2&�,9� ��"+)2� 4!6&�,� !*'� #(*'+*1� ;�'+&,� ;�$%� +*� �(;"+)� !*'�

��+ !$&���1!*+0!$+�*,�

• ,2*$%&,+,��#�"+$&�!$(�&��& +&8�!*'�)(��&*$��&,("$,�#���$%&� +*$&1�!$+�*�

�#�%(4!*9� ��1!*+0!$+�*!"� !*'� $&)%*+)!"� &"&4&*$,� $�� ��� +'&� !�8+'&��

(*'&�,$!*'+*1� �#�%�8� $%&� !��"+)!$+�*��#� +*#��4!$+�*� $&)%*�"�12� >��?�

)!*�!,,+,$� $%&��(�6+,%�;(+"'+*1�!*'�)�*,$�()$+�*� +*'(,$�2�$��;&)�4&�

4��&�&##+)+&*$9�+**� !$+ &�!*'�+*$&�*!$+�*!""2�)�4�&$+$+ &.�

• !,,&,,4&*$��#�$%&�"!$&,$�'& &"��4&*$,�!*'������$(*+$+&,��##&�&'�;2����

!��"+)!;"&�$��)�*,$�()$+�*��*'(,$�2��

• '& &"��4&*$��#�!�*!$+�*!"���� +,+�*�#����(�6+,%���*,$�()$+�*��*'(,$�2�

!*'� $%&� )���&,��*'+*1� ,$�!$&1+&,� $�� !)%+& &� +$� )�*$!+*+*1� #($(�&�

�&3(+�&4&*$,�!*'�+4�"&4&*$!$+�*��"!*,��



� P�

INDUSTRY 
REQUIREMENTS

OPPORTUNITIES 
OFFERED BY ICT

INDUSTRY CONTEXT 
AND CURRENT 

SITUATION 
PRACTICES

NATIONAL & 
WORLD INDUSTRY 

TRENDS 

VISION

STRATEGIES

IMPLEMENTATION 

KNOWLEDGE-
DRIVEN

SUSTAINABLE 
CONSTRUCTION

F
E
E
D
B
A
C
K

BENCHMARKING BEST 
PRACTICE NATIONAL 
PROGRAMS

PARTICIPATING
EUROPEAN
PROJECTS

IMPACTS

�

+1(�&�N�\�	&,&!�)%��&$%�'�"�12�

N.�.N��*#��4!$+�*���(�)&,N.�.N��*#��4!$+�*���(�)&,N.�.N��*#��4!$+�*���(�)&,N.�.N��*#��4!$+�*���(�)&,����

�%&�,$�!$&12���&,&*$&'�+*�$%+,��&���$�+,�;!,&'��*�$%&�"+$&�!$(�&��& +&8�!;�($�

8+'&� &:�&�+&*)&� �#� $%&� 8��"'8+'&� )�*,$�()$+�*� "&!'&�,� +*� �&"!$&'� 	��9�

!,,&,,4&*$� �#� +*'(,$�2� �&3(+�&4&*$,9� !*!"2,+,� �#� ��� $�&*',� !*'�

�����$(*+$+&,9� )�*,("$!$+�*,� 8+$%� ���#&,,+�*!",� $%��(1%�($� �(�6+,%�

)�*,$�()$+�*�"&!'&�,� !*'� ,(� &2,� �#�  !�+�(,��(;"+)� !*'���+ !$&�&*$&���+,&,.�

�*#��4!$+�*� )�""&)$+�*� 8!,� ;2� #!)&D$�D#!)&� ,&4+D,$�()$(�&'� +*$&� +&8,9�

+* �" +*1� 6&2� �"!2&�,� !$� !� *!$+�*!"� "& &"� '�!8*� #��4� !� 8+'&� ;!,&� �#�

+*'(,$�+!"+,$,� >#��4� )�*,$�()$+�*� !,� 8&""� !,� ��� ,&)$��,?9� �&,&!�)%&�,9� ��"+)2�

4!6&�,� !*'�#(*'+*1�;�'+&,�8%����,,&,,&'�!*� � &� +&8��#� $%&�;(,+*&,,9� +$,�

���;"&4,�!*'�*&&',9�!*'���� +'&'�!�;!)61��(*'��#�+*#��4!$+�*.��''+$+�*!""29�

+*$&� +&8,�8&�&�)!��+&'��($�8+$%�,$!##�!$�"�8&��"& &",��#�$%&���1!*+0!$+�*9�!,�

4��&�'&$!+"&'�+*#��4!$+�*�8!,��&3(+�&'.���4�!*2�;��)%(�&,�!*'�'�)(4&*$,�

8&�&� !",�� )�""&)$&'� $�� !,,+,$� +*� (*'&�,$!*'+*1� +*$&�*!"� ���)&'(�&,� !*'�

,2,$&4,�$%!$�8&�&�+*���&�!$+�*.��



� Q�

N.�.���$�!$&12��!4&8��6N.�.���$�!$&12��!4&8��6N.�.���$�!$&12��!4&8��6N.�.���$�!$&12��!4&8��6��

�*���'&��$��(*'&�,$!*'�!*'�+*$&1�!$&�$%&�'+##&�&*$� +&8,�!*'�&:�&)$!$+�*,��#�

4!*2�,$!6&%�"'&�,�1��(�,�!*'��&!)%�!�)�44�*�1��(*'�#���'+,)(,,+�*,�!;�($�

,$�!$&1+)� '+�&)$+�*,9� !� )�44�*� #�!4&8��6� +,� (,&'9� 8%+)%� +,� !'!�$&'� #��4�

	�������!*'����������M&)$,9� +""(,$�!$&'� +*�+1(�&D�.��%&�#+1(�&�,%�8,�

$%&���,+$+�*+*1��#�$%&���+4&�#�)(,��#�$%&�+*'(,$�+!"�,$!6&%�"'&�,�!*'�,$&�,��#�

$%&�!*!"2,+,.��

�(�� 4!+*� ,$�!$&1+)� 1�!",� ,%�("'� ;&� +'&*$+#+&'� +*� $%&� #��4� �#� !� "!2&�&'�

%+&�!�)%2@� �*'(,$�+!"� !*'� ,�)+&$!"� +4�!)$,9� ;(,+*&,,� ���)&,,&,9� ���

!��"+)!$+�*,9����+*#�!,$�()$(�&9�$&)%*�"�1+&,�!*'�,$!*'!�',.�

�

�

�

�

�

�

�

�

+1(�&���\��!4&8��6�#������ +*���*,$�()$+�*� >��(�)&,@�	����������M&)$9�

���C9����������M&)$9�����?�

��4�!*�+*'(,$�2���+*$��#� +&8����+,�!*�&*!;"&��$%!$�!""�8,�+*'(,$�2�$���&!)%�

!$$�!)$+ &�;&*&#+$,�+*$&1�!$+*1����+*$��+$,�;(,+*&,,����)&,,&,.��,�$%&�+*'(,$�2�

+,�4!$(�+*1�$%&�;(,+*&,,�'�+ &�,�!�&�+*)"+*&'�$��,%+#$�#��4�;!,+)�)�,$9�3(!"+$2�

!*'� $+4&� $�8!�',� V%+1%&�W� "& &"�  !"(&,� ,()%� !,� )(,$�4&�� �&�)&+ &'�  !"(&9�

8%�"&� "+#&� �&�#��4!*)&� !*'� ,(,$!+*!;+"+$2.� �%&,&� $�&*',� %! &� )"&!��

+4�"+)!$+�*,� $�� $%&� &:�&)$&'� ��� ,(����$.� �$� $%&� ,!4&� $+4&� )%!*1&,� +*�

 

 

 

 

 



� R�

;(,+*&,,� ���)&,,&,� !�&� !",�� )!$!"20&'� ;2� $%&� & �" +*1� ��� �����$(*+$+&,�

>�!**(,�&$�!".9����C?.�

�%+,� #�!4&8��6� )�*,+,$,� �#� !� ,&$� �#� +*$&��&"!$&'9� �!$%&�� ��$%�1�*!"9�

V'+4&*,+�*,W.�E+$%�$%+,�4�'&"9�+$�+,���,,+;"&�$��!''�&,,@����

�%!*1&� �& &"� �+4&*,+�*� >�&�$+)!"� '+4&*,+�*9� ,$�!$&1+)� 1�!",?@��%!*1&� �& &"� �+4&*,+�*� >�&�$+)!"� '+4&*,+�*9� ,$�!$&1+)� 1�!",?@��%!*1&� �& &"� �+4&*,+�*� >�&�$+)!"� '+4&*,+�*9� ,$�!$&1+)� 1�!",?@��%!*1&� �& &"� �+4&*,+�*� >�&�$+)!"� '+4&*,+�*9� ,$�!$&1+)� 1�!",?@� �%+,�

'+4&*,+�*�,%�8,�$%&�,&*,&��#�%�8�&*!;"&�,�"+6&�,$!*'!�',�!*'�$&)%*�"�1+&,�

)!*� 1(+'&� $�� +4�!)$,.� �$� ,%�8,� $%&� +*$&�D�&"!$+�*,%+�,� ;&$8&&*� !*$+)+�!$&'�

+4�!)$,9�;(,+*&,,����)&,,&,9����!��"+)!$+�*,9����+*#�!,$�()$(�&,9�$&)%*�"�1+&,�

!*'�,$!*'!�',.��*�$%+,�'+4&*,+�*9�$%&�#�(��"!2&�,�!�&@�

• �4�!)$,�G��*'(,$�2���+��+$+&,�>8%2W?9��&��&,&*$�,�4&� +,+�*�+*�$&�4,��#�

&:�&)$&'� &)�*�4+)9� ,�)+&$!"� >,�)+!"� T� )("$(�!"?� !*'� &* +��*4&*$!"�

+4�!)$,� �#� *&8� ��.� 
,�&)+!""2� #��� V&)�*�4+)W� !� ,%+#$� +,� ,&&*� #��4�

V3(!"+$2W�$��V !"(&W���

• �(,+*&,,� ���)&,,&,� >8%!$]?9� �&#&�� $�� �&3(+�&4&*$,� #��� ��� ,(����$� +*�

 !�+�(,� )�*,$�()$+�*� ;(,+*&,,� ���)&,,&,� +*� $%&� ���'()$G,&� +)&�

"+#&)2)"&�!*'�,(��"2D)%!+*.�

• ��� ��"($+�*,� >%�8]?9� +'&*$+#2� ��� !�)%+$&)$(�&9� !��"+)!$+�*,� !*'�

+*#�!,$�()$(�&� ,�#$8!�&� $��",� !,� ��$&*$+!"� ,�"($+�*,� $�� ;(,+*&,,�

�&3(+�&4&*$,.�
:!4�"&,�!�&�����,2,$&4,9� )�,$�&,$+4!$+�*�!*'� $+4&�

,)%&'("+*1�$��",9�&$).��&�&9����+*#�!,$�()$(�&,�!�&�,()%��"!$#��4,�$%!$�

��� +'&� +*$&1�!$+�*�!*'� +*$&���&�!;+"+$2�;&$8&&*�!��"+)!$+�*,9�!))&,,�

)�*$��"9� ,&)(�&� !*'� �&"+!;"&� )�44(*+)!$+�*9� &$).� 
:!4�"&,� #���

+*#�!,$�()$(�&� )�4��*&*$,� !�&@� )�����!$&� '!$!;!,&,9� ���'()$� 4�'&"�

,&� &�,9�!��"+)!$+�*�,&� &�,9����9�+*$�!G&:$�!G+*$&�*&$.��

• ���&*!;"&�,�>8+$%�8%!$]?9�+'&*$+#2�$%&�"!2&���#�$%&�(*'&�"2+*1�&*!;"&�,�

#���+4�"&4&*$!$+�*�!*'�+*$&���&�!;+"+$29�$2�+)!""2�1&*&�+)�!*'�,�&)+#+)�

,�&)+#+)!$+�*,� !*'� ,�#$8!�&� $&)%*�"�1+&,� $%!$� !�&�(,&'� $�� '& &"��� ���

,2,$&4,� ;($� !",�� %!�'8!�&� $&)%*�"�1+&,� "+6&� 8��6� ,$!$+�*,9� ��,9�

4�;+"&� �%�*&,9� �&�,�*!"� �+1+$!"� �,,+,$!*$,� >���,?� !*'� "!�$��,H�

+*'&�&*'&*$��#�!*2�,�&)+#+)����,2,$&4.�
:!4�"&,�!�&�K! !9�U��9����

!*'��"(&$��$%.�



�N��

�*�$%&�� 8!2� �#� "��6+*1� !$� $%&� #�(�� )%!*1&� "& &",� +,� !))��'+*1� $�� $%&�

+*$&1�!$+�*����+*$&���&�!;+"+$2�+,,(&,�!,�#�""�8,H�

�4�!)$,� _̂�����&�!$+�*�

�(,+*&,,����)&,,&,� _̂�����'+*!$+�*�

�����"($+�*,� _̂���44(*+)!$+�*�

���
*!;"&�� _̂���**&)$+ +$2�

98%&�&�$%&�&� +,�!�'&�&*'&*)2�;&$8&&*� $%&�)%!*1&�"& &",� >)���&�!$+�*�*&&',�

)���'+*!$+�*�*&&',�)�44(*+)!$+�*�*&&',�)�**&)$+ +$2?.�

��6&2� !,�&)$�%&�&� +,� $��(*'&�,$!*'� $%&� +*$&�'&�&*'&*)2� �#� $%&� +*$&�&,$,� �#�

'+##&�&*$�,$!6&%�"'&�,.��*�#!)$9�$%&�+*'(,$�2�+,�4!+*"2�+*$&�&,$&'�+*���$&*$+!"�

;(,+*&,,����)&,,�+4��� &4&*$,�!*'�&:�&)$,�,(����$�#���$%+,�#��4� !�+�(,����

!��"+)!$+�*,� !*'� ,2,$&4,.� �*� $%+,� 4!**&�9� $%&� +*'(,$�2 ,̀� &:�&)$!$+�*,� !�&�

)"�,&"2� !,,�)+!$&'�8+$%� +4�!)$,9� $%&+�� �&3(+�&4&*$,� !�&� �&"!$&'� $��;(,+*&,,�

���)&,,&,�!*'����!��"+)!$+�*,�!�&�,&&*�!,���$&*$+!"�,�"($+�*,.��

�''&'��!"(&��+4&*,+�*�>���+0�*$!"�'+4&*,+�*?@��''&'��!"(&��+4&*,+�*�>���+0�*$!"�'+4&*,+�*?@��''&'��!"(&��+4&*,+�*�>���+0�*$!"�'+4&*,+�*?@��''&'��!"(&��+4&*,+�*�>���+0�*$!"�'+4&*,+�*?@��%+,�'+4&*,+�*��&#"&)$,�$%&�

1"�;!"� !,�&)$,� $%!$�%! &� $��;&� $!6&*� +*$�� !))�(*$�#��� �;$!+*+*1� !�;!"!*)&'�

,�"($+�*� $%!$� )!*� ;&� "�*1D"!,$+*1� +*� !� %�"+,$+)� ,&*,&� � &�� $+4&� >8%�"&�

���'()$G,&� +)&� "+#&)2)"&� !*'� ,(��"2D)%!+*?� !*'� ,�!)&� >;(+"$� !*'� ��&�!$+*1�

&* +��*4&*$?.� �%+,�  +&8� +'&*$+#+&,� $%&� ��"+$+)!"� !*'� +*'(,$�+!"� &:�&)$!$+�*,�

�*� $%&� +4�!)$,� �#� ��.� �%&,&� !�&� $%&� ,%+#$+*1� *&8�  !"(&,� +*� $%&� &4&�1+*1�

6*�8"&'1&�,�)+&$2�!*'�$%&�$�&*'�,%�("'�;&�#��4�3(!"+$2�$�� !"(&�"+,$&'�;&"�8H��

�&8��!"(&,�>$%&�$%�&&��,?�&8��!"(&,�>$%&�$%�&&��,?�&8��!"(&,�>$%&�$%�&&��,?�&8��!"(&,�>$%&�$%�&&��,?����

�	���@� 
)�*�4+)�  !"(&,@�  !"(&� >;&2�*'� 3(!"+$2?9� $+4&� !*'� 4�*&2�

>��+)&G)�,$?.�

�
���
@� ��)+!"� T� )("$(�!"�  !"(&,@� ,!#&$29� )�4#��$9� 8��6� ,!$+,#!)$+�*9�

���$&)$+*1�)("$(�!"�%&�+$!1&�

����
�@�
* +��*4&*$!"� !"(&,@�*�*D��""($+*19�*�*D'+,$(�;+*19�&$).�

�%&,&�*&8� !"(&,�,%�("'�;&�)�*,+'&�&'�*�$��*"2�#���)�4�!*2�"& &"�;($�!",��

#��� $%&� +*'+ +'(!",� !*'� $%&� )�*,$�()$+�*� +*'(,$�2� '�4!+*� !*'� & &*�#��� $%&�

,�)+&$2� !,� !�8%�"&.��*� $%&��$%&��%!*'9� *�$��*"2� $%&�"�)!"�&##&)$,� ,%�("'�;&�



�NN�

#�)(,&'��*�;($�!",��$%&�&##&)$,��*�*&+1%;��%��',9�'+,$�+)$,9�)+$+&,9��&1+�*,�!*'�

& &*�)�(*$�+&,9�)�*$+*&*$,�>"+6&��,+!����
(���&?�!*'�$%&�8%�"&�8��"'�>1"�;!"�

&##&)$,?.�

�**� !$+�*� �%!,&� �+4&�**� !$+�*� �%!,&� �+4&�**� !$+�*� �%!,&� �+4&�**� !$+�*� �%!,&� �+4&*,+�*� >�&�$%?@�*,+�*� >�&�$%?@�*,+�*� >�&�$%?@�*,+�*� >�&�$%?@� �%+,� '+4&*,+�*� &:�"!+*,� $%!$9� !""�

+4�!)$,9�;(,+*&,,� ���)&,,&,9� !,,�)+!$&'� ���!��"+)!$+�*,� �&1!�'+*1� !""�!''&'�

 !"(&�'+4&*,+�*,�)!*�;&� +&8&'�!,�;&+*1�+*�!�)&�$!+*�,$!$&��#�!)$(!"+0!$+�*�+*�

$+4&.���4&�*&&'� �&,&!�)%9��$%&�,�#(�$%&��'& &"��4&*$�!*'� ,�4&�!�&� �&!'2�

#���$!6&D(�.���44&�)+!""2�! !+"!;"&�$&)%*�"�1+&,�!�&��&!'2�#���$!6&D(��&.1.�+*�

$�+!",�!*'��+"�$����M&)$,.��!$(�+*1�$&)%*�"�1+&,�*&&'�$��;&�#(�$%&��'& &"��&'�

!*'� !'��$&'� #��� ,�&)+#+)� !��"+)!$+�*� �(���,&,� !*'� (,&�� *&&',.� 	&,&!�)%� +,�

*&&'&'� $��#+*'�*&8�8!2,.�+*!""29�&4&�1+*1�*&8� $&)%*�"�1+&,�!*'�;(,+*&,,�

��+��+$+&,�*&&'�$��;&�&:�"��&'.��

N.�.C��&2���*)&�$,N.�.C��&2���*)&�$,N.�.C��&2���*)&�$,N.�.C��&2���*)&�$,�

��*(4;&���#� +,,(&,�)!*�;&� +'&*$+#+&'� +4�!)$+*1��*� $%&�,())&,,����#!+"(�&��#�

!*2�!'��$&'����,$�!$&1+&,�+*�)�*,$�()$+�*.��%&,&�+,,(&,�,%�("'�;&�$!6&*�+*$��

,�&)+!"� )�*,+'&�!$+�*� #��4� $%&�;&1+**+*1�;&#��&� '& &"��+*1� !*� ��� ,$�!$&12.�

�%&�6&2�)�*)&�$,� +'&*$+#+&'�;&"�8�!*'�,%�8*�+*�+1(�&DC9�!�&�,(����$&'�;2�

8��"'8+'&�$�&*',�+*�$%&�!��"+)!$+�*��#����+*�$%&�)�*,$�()$+�*����)&,,.�

• 
4&�1&*)&� �#� $%&� +*#��4!$+�*� !1&� !*'� )�* &�1&*)&� �#� '+1+$!"�

$&)%*�"�1+&,�

• ��'&"D'�+ &*�G�6*�8"&'1&D'�+ &*�!����!)%�

• �(����$�#���'&)+,+�*D4!6+*1��

• ��$!"�"+#&D)2)"&�T�,(��"2D)%!+*��&�#��4!*)&�>+*)"('+*1�+*'+)!$��,?�

• V(*)$+�*!"�&)�*�42W� &�,(,�V6*�8"&'1&�&)�*�42W�

• �!*!1+*1� !*'� &4��8&�+*1� �&,�(�)&,� >�&��"&� G� 6*�8"&'1&� G� ��?9�

+*)"('+*1�$�!*,#&��!*'�$�!+*+*1.��

• �*$&1�!$+�*� �#� ���'()$,� T� ���)&,,&,9� '&,+1*� T� )�*,$�()$+�*� T�

��&�!$+�*�

• �&1!"�!*'�)�*$�!)$(!"�+,,(&,�,()%�!,�)��2�+1%$9� +*$&""&)$(!"�����&�$2�

!*'�"!)6��#���&)&'&*$,�



�N��

• � !+"!;+"+$2� �#� ���M&)$,� 8%+)%� '&4�*,$�!$&� $%&� (,&� �#� ��� !*'� ,%�8�

4&!,(�&'�&*%!*)&'�!*'�+4��� &'���!)$+)&,@�

• E+$%� !"(&�)�&!$+�*�

• �%��(1%��&'()$+�*��#�)�,$,9�$+4&�'&"+ &�2�T�3(!"+$2��#�'&"+ &�&'�

���'()$,�

• �!$+,#!)$+�*��#�$%&�*&&',�!*'�!,�+�!$+�*,��#�,$!6&%�"'&�,�!*'�,�)+&$2�

!,�!�8%�"&9�+*�$%&�;(+"$�&* +��*4&*$9�#���+4��� &'�3(!"+$2��#�"+#&�

• �8!�&*&,,�!*'�(*'&�,$!*'+*1��#����!*'�+$,���$&*$+!"�;&*&#+$,�!)��,,�

+*'(,$�2�$��'!$&�

�������

DIGITAL 
TECHNOLOGIES

MODEL-DRIVEN/ 
KNOWLEDGE-DRIVEN 

APPROACH

IT-BASED 
IMPROVED 
PRACTICES

INTEGRATION

LEGAL & 
CONTRACTUAL 

ISSUES

DECISION MAKING 
SUPPORT

AWARENESS OF IT 
AND ITS BENEFITS

SUSTAINABILITY 
-ECONOMIC
-SOCIAL/CULTURAL
- ENVIRONMENTAL

Communication and 
the supply of 
knowledge

Human - machine 
interface

Product- process-
computer models

Classification and 
standards

Implementation of 
changed working 

methods

TOTAL LIFECYCLE                                                       SUPPLY CHAIN   
                                                                                        PERFORMANCE

EMERGENCE OF 
INFORMATION 

AGE

�

+1(�&�C�\��&2���*)&�$,�!*'���&!,��#��*$&�&,$�



�NC�

��*,+'&�+*1�$%&,&�+,,(&,�,%�8,�$%&�8!2�#���,(,$!+*!;+"+$2.�(�$%&�4��&9�#+ &�

!�&!,��#�+*$&�&,$�!�&���+*$&'��($9�&!)%�,%�("'�;&�!)$&'�(��*�8+$%+*�$%&�#+&"',�

�#� �&,&!�)%9� '& &"��4&*$� !*'� +4�"&4&*$!$+�*.� �%&� !�&!,� !�&@�

��44(*+)!$+�*� !*'� $%&� ,(��"2� �#� 6*�8"&'1&9� %(4!*D4!)%+*&� +*$&�#!)&9�

���'()$G���)&,,G)�4�($&�� 4�'&",9� )"!,,+#+)!$+�*� !*'� ,$!*'!�',9�

+4�"&4&*$!$+�*��#�)%!*1&'�8��6+*1�4&$%�',.�


##&)$+ &�!'��$+�*��#����8+""�)�*$�+;($&�$��!�4��&�+*$&1�!$&'�!*'�+**� !$+ &�

+*'(,$�2�"&!'+*1�$��+*)�&!,&'�&##+)+&*)2�!*'�+4��� &'�'&"+ &�2��#����M&)$,�#���

)"+&*$,.� E%&*� (,&'� &##&)$+ &"29� ��� &*!;"&,� +4��� &'� '&)+,+�*D4!6+*1� $%!$�

)�*$�+;($&,� $�� %+1%&�� 3(!"+$2� !*'� "�8&�� )�,$� �($)�4&,� $%��(1%� !))&,,� $��

�&"& !*$� !*'� $+4&"2� +*#��4!$+�*.� �$� +,� �&)�1*+0&'� $%!$� +*� $%&� '2*!4+)!""2�

)%!*1+*1�8��"'��#���9�$%&�,%!�+*1��#�+'&!,�;&$8&&*�+*'(,$�2�,$!6&%�"'&�,�8+""�

"&!'�$��+4��� &4&*$,�!)��,,�$%&�)�*,$�()$+�*�+*'(,$�2�!,�!�8%�"&.��

�%&�+*$&�&,$�+,�+*�%�8�$��4!6&�$%&�;&,$�(,&��#�$%&�"+4+$&'��&,�(�)&,�+*�!�4+'D

+*)�4&� )�(*$�2� "+6&� �(�6&29� )���&�!$+*1� +*$&�*!$+�*!""2� !*'� !$� $%&� ,!4&�

$+4&�! �+'+*1�$��;&�$�$!""2�'�4+*!$&'�;2�$%&�1�&!$�+*$&�*!$+�*!"�!)$��,�+*�$%&�

4!�6&$.��

N.C��

���	�����������������	��
��N.C��

���	�����������������	��
��N.C��

���	�����������������	��
��N.C��

���	�����������������	��
������

E&� !�&� 1�!'(!""2� 4� +*1� $�8!�',� !� '+1+$!"� 8��"'� 8%&�&� $%&� &)�*�4+)�

'& &"��4&*$��#�!�*!$+�*�8+""�'&�&*'�4��&�!*'�4��&��*� +$,�!;+"+$2� $��!))&,,�

$%&� !������+!$&� +*#��4!$+�*� !*'� $�!*,#��4� $%+,� +*#��4!$+�*� +*$�� *&8�

���'()$,�!*'�,&� +)&,�$��)�4�&$&�+*�$%&�1"�;!"�4!�6&$��"!)&.��!;���)�,$,�!*'�

*!$(�!"� �&,�(�)&,� 8+""� �"!2� !� '+4+*+,%+*1� ��"&� +*� !)%+& +*1� )�4�&$+$+ &�

!' !*$!1&.��%&�&##&)$+ &�($+"+0!$+�*��#�+*#��4!$+�*�!,�!�)�4�&$+$+ &�$��"9�;�$%�

;2�#+�4,�!*'�;2�$%&�*!$+�*�!,�!�8%�"&9�"+&,�!$�$%&�%&!�$��#�$%+,�)%!""&*1&.�

�*�$%&�%+,$��2��#�)+ +"+0!$+�*9�*��8��6��#�,)+&*)&�%!,�,��&:�!*,+ &"2�+4�!)$&'�

%(4!*� '& &"��4&*$� !,� �*#��4!$+�*� �&)%*�"�12� >��?.� �*'�(;$&'"29� ��� %!,�

;&&*�$%&�1�&!$&,$�)%!*1&�'�+ +*1�#��)&��#�$%+,�)&*$(�2�!*'����4+,&,� $���"!2�

$%+,���"&�& &*�4��&�'�!4!$+)!""2�+*�$%&�)�4+*1�'&)!'&,.����+,�)%!*1+*1�& &�2�

!,�&)$� �#� %(4!*� "+#&� D� )�44(*+)!$+�*,9� $�!'&9� 4!*(#!)$(�+*19� ,&� +)&,9�



�N��

)("$(�&9� &*$&�$!+*4&*$9� &'()!$+�*9� �&,&!�)%9� *!$+�*!"� '&#&*,&� !*'� 1"�;!"�

,&)(�+$2.��$�+,�;�&!6+*1��"'�;!��+&�,�!*'�;(+"'+*1�*&8�+*$&�)�**&)$+�*,�+*�$%&�

&4&�1+*1� 1"�;!"�  +""!1&.� ��� %!,� !",�� ;&)�4&� $%&� )%+&#� '&$&�4+*!*$� �#� $%&�

���1�&,,��#�*!$+�*!"�)�44(*+$+&,�!*'� +*'+ +'(!",.��(�&"29� $%&�&� )!*�;&�#&8�

4��&� +$!"�$%&4&,�*&&'+*1�$��;&�!''�&,,&'�;2�*!$+�*!"���"+)2D4!6&�,�!��(*'�

$%&�8��"'�>�%&��*$&�*!$+�*!"�&'&�!$+�*�#����*#��4!$+�*�!*'���)(4&*$!$+�*�

>��?9�NRRR?.�

�!$+�*!"� +*#��4!$+),� ��"+)+&,� !*'� ,$�!$&1+&,� ,%�("'� ;&� &,$!;"+,%&'� !*'�

(�'!$&'9� �!2+*1� ,�&)+!"� !$$&*$+�*� $�� $%&� +4�!)$� �#� $%&� )�* &�1&*)&� �#�

+*#��4!$+�*9� +*#��4!$+),� !*'� $&"&)�44(*+)!$+�*� $&)%*�"�1+&,9� #�)(,+*1� �*�

$%&�4!+*�$!,6,��#�1� &�*4&*$��&1!�'+*1�$%&�'& &"��4&*$�!*'�(,&��#�$%&�*&8�

+*#��4!$+�*�!*'�)�44(*+)!$+�*�$&)%*�"�1+&,.��

�*� +*#��4!$+),� ,$�!$&12� +,� !� �"!*�#��� $%&� '& &"��4&*$� !*'�4�,$� #! ��!;"&�

'&�"�24&*$� �#� +*#��4!$+�*� $&)%*�"�129� '!$!� �&,�(�)&,� !*'� ,&� +)&,.� ���

)�(*$�2�)!*���+*$�$��!�,+*1"&�)�4��&%&*,+ &�*!$+�*!"�+*#��4!$+),���"+)2H��*"2�

$�� !� ,&$� �#� #�!14&*$&'� "!8,9� �&1("!$+�*,9� '&)�&&,9� ,$!*'!�',9� &!)%� '&!"+*1�

8+$%�!�'+##&�&*$�!,�&)$��#�+*#��4!$+�*�4!*!1&4&*$.�

�*�$%&��$%&��%!*'9�4�,$�)�(*$�+&,�%! &�,&)$��!"����,$�!$&1+&,�1� &�*+*1�$%&�

+4�"&4&*$!$+�*�!*'���&�!$+�*��#�������1�!4,.��%&��&�,�&)$+ &�8+$%+*�8%+)%�

�����,!",� !*'� �&)�44&*'!$+�*,� �*� *!$+�*!"� +*#��4!$+),� ��� ��� ��"+)+&,� !�&�

#��4("!$&'�'+##&�,�;��!'"2�#��4�)�(*$�2�$��)�(*$�2�+*�!))��'!*)&�8+$%�$%&+��

,�)+!"9�&)�*�4+)�!*'���"+$+)!"��;M&)$+ &,.��

�%&� $&�4� a+*#��4!$+�*� ,�)+&$2F� '&,)�+;&,� !� ,�)+&$2� 8%&�&� 6*�8"&'1&� !*'�

+*#��4!$+�*�!)3(+,+$+�*9�,$��!1&9����)&,,+*19�$�!*,4+,,+�*9�'+,,&4+*!$+�*�!*'�

(,&9�!",��+*)"('+*1�$%&�'& &"��4&*$��#�+*$&�!)$+ &�)�44(*+)!$+�*�$&)%*+3(&,9�

�"!2� $%&� 4!M��� ��"&.� ��"+$+)!""29� $%&� +*#��4!$+�*� ,�)+&$2� ,%�("'� ;&� !�

'&4�)�!$+)�,�)+&$2.�
)�*�4+)!""29�+$�,%�("'�'&$&�4+*&�!�,(;,$!*$+!"�&)�*�4+)�

1��8$%.� �*'� )("$(�!""29� +$� ,%�("'� $(�*� +*$�� !� 6*�8"&'1&D;!,&'� ,�)+&$2�

;&*&#+$+*1� ����&�� +*#��4!$+�*� !*'� 6*�8"&'1&.� �$� +,� ,(�&� $%!$� 8&� !�&�

8+$*&,,+*1� !� �!'+)!"� ���)&,,� �#� $�!*,#��4!$+�*� $%!$� ,(���,&,� !�



�NS�

)�4��&%&*,+ &� )%!*1&� #��� ,�)+&$2���� >�%&� �*$&�*!$+�*!"� &'&�!$+�*� #���

�*#��4!$+�*�!*'���)(4&*$!$+�*�>��?9�NRRR?.�

��'!2� 8&� %! &� $%&� )!�!;+"+$29� !$� 4+*+4!"� )�,$9� $�� ���)&,,� +*)�&'+;"&�

3(!*$+$+&,��#�+*#��4!$+�*9�$��,$��&�+$�+*�!�$+*2�,�!)&�!*'�$��,&*'�+$�+*,$!*$"2�$��

!*2� ��+*$� �*� $%&� 1"�;&.� �%&� ;!��+&�,� �#�  �"(4&9� $+4&� !*'� '+,$!*)&� $�� $%&�

! !+"!;+"+$2� �#� +*#��4!$+�*� %! &� 1�*&.� �%+,� '�(;"&� �%&*�4&*�*� �#� )�,$�

�&'()$+�*� !*'� !$$&*$+ &*&,,� )�+*)+'&,� 8+$%� !� ��"+$+)!"� &�!� �#� "+;&�!"+0!$+�*�

$%!$�,(���,&,�$%&�'+,!��&!�!*)&��#��(;"+)�4�*���"+&,�!*'�$%&�"+;&�$2�#���$%&�

��+ !$&�,&)$���$��)�4�&$&.�E&�!�&�&*$&�+*1�!�8��"'�+*�8%+)%�+*#��4!$+�*�8+""�

;&� � &�!;(*'!*$� !*'� )%&!�� >�(�� ��+*)+�!"� ���;"&4�8+""� *�$� ;&� $%&�"!)6� �#�

+*#��4!$+�*�;($�!*�&:)&,,��#�+*#��4!$+�*�\�!�*&8�8!2��#�;&+*1�(*+*#��4&'?.�

�*,$&!'� �#�4� +*1� �&��"&� 8&� 8+""�4� &� +*#��4!$+�*H� +*,$&!'� �#� )�*,(4+*1�

4!$&�+!",� ��� &*&�129� ;(,+*&,,&,� 8+""� 4��&� !*'� 4��&� �&�"!)&� 8��6� 8+$%�

$&)%*�"�12�D�8%+)%�+,�*��4��&�$%!*�!�$2�&��#�6*�8"&'1&�D�8%+)%�8&�8+""�"&!�*�

8+$%�($�$%&�*&)&,,+$2��#�,�4&�*&�;&+*1�$%&�&�$��$&!)%�(,.��%&�)+$+0&*��#�$%&�

#($(�&�,%�("'�%! &�$%&�!'&3(!$&�$&)%*+)!"�!*'�)("$(�!"�,6+"",� >!����;"&4��#�

&'()!$+�*?H�!,�8&""�!,�!""�$%&�*&)&,,!�2�$&)%*�"�1+)!"�4&!*,�$%!$�!""�8�!))&,,�

>$%&� ���;"&4��#� +*#�!,$�()$(�&,?.��&,+'&,9� $%&�;(,+*&,,� &* +��*4&*$� ,%�("'�

&*)�(�!1&� +*+$+!$+ &,� '+�&)$&'� !$� &*1!1+*1� +*� $%&� *&8� '+,)+�"+*&,� >$%&�

���;"&4��#�$%&�;(,+*&,,�,&)$��?�!*'�"!,$"2�$%!$�$%&��(;"+)�!($%��+$+&,�,%�("'�

)�&!$&� !*� !'4+*+,$�!$+ &� >�(;"+)� ,&� +)&,?� !*'� M('+)+!"� >"&1+,"!$+�*?�

&* +��*4&*$� $%!$� !,,+,$,� *�$� %+*'&�,� $%&� $�!*,+$+�*.� >�%&� �*$&�*!$+�*!"�

&'&�!$+�*�#����*#��4!$+�*�!*'���)(4&*$!$+�*�>��?9�NRRR?�

�%+,�4&!*,�$%!$�$%&���+*$��#�'&�!�$(�&�#���'& &"��+*1��(�6+,%�)�*,$�()$+�*�

,�)+&$2� ,%�("'�;&� �&��"& ,̀� *&&',9� ,�� $%!$� $%&�'& &"��4&*$� )!*�;&�;!,&'� �*�

%+1%D,$!*'!�'� 6*�8D%�8� !*'� $%&� ($+"+0!$+�*� �#� 4�'&�*� +*#��4!$+�*� !*'�

)�44(*+)!$+�*,� $&)%*�"�12.� �*#��4!$+�*� *&$8��6,� 4(,$� ;&� &:�"�+$&'� #���

+*$&�*!$+�*!"� 4!�6&$+*1.� �%&� �(;"+)� ,&)$��� 4(,$� '& &"��� +$,� ���)&,,&,9�

&"&)$��*+)� ,&� +)&,� !*'� $�!*,�!�&*$� '&)+,+�*D4!6+*19� ! !+"+*1� +$,&"#� �#� $%&�

�����$(*+$+&,�+*%&�&*$�+*���.��



�NO�

�*�!�1&*&�!"�"& &"9�$%&�)�*,$�()$+�*�+*'(,$�2�D�!",��+*$&�*!$+�*!""2�D�+,�!�#&8�

2&!�,�;&%+*'�+*�$%&�(,&��#����)�4�!�&'�8+$%��$%&��+*'(,$�+&,.��#�)�*,$�()$+�*�

)�4�!*+&,� )�("'� (,&� $%&+�� )�4�($&�,� $�� 8��6� $�1&$%&�� +*,$&!'9� $%&2� )�("'�

!)%+& &�!�"�$�4��&.��%!$F,�8%2� +$F,�!�1��'� +'&!�$��4!6&� +$�!�*!$+�*!"�&##��$9�

,�4&$%+*1�$%&� !�+�(,�+*'(,$�2��"!2&�,�!�&�!",�� &�2�4()%�+*$&�&,$&'�+*.��

�+)%!&"����$&� ,̀�#+ &�#��)&,�4�'&"�+""(,$�!$&'�+*�+1(�&D��'&4�*,$�!$&,�%�8�

!*� +*'+ +'(!"� )�4�!*2 ,̀� ,$�!$&1+)� ��,+$+�*� +,� +*#"(&*)&'� ;2� �$%&��

��1!*+0!$+�*,�8+$%�8%+)%� +$� �&"!$&,.��""���1!*+0!$+�*,�8+$%+*�!� )�*,$�()$+�*�

)�4�!*2 ,̀� �8*�#+ &�#��)&,�4�'&"�%! &�;&&*� +*)�����!$&'� +*$�� $%&� *&$8��6.�

�(��"+&�,9�,(;D)�*$�!)$��,�!*'�+*'(,$�2�)"+&*$,��&��&,&*$�,(��"+&��!*'�;(2&��

��8&�.��%&�$%�&!$��#�*&8�&*$�!*$,�!*'�,(;,$+$($&����'()$,�!�&��&��&,&*$&'�

;2� �$%&�� $2�&,� �#� )�*,$�()$+�*� ��1!*+0!$+�*,9� 4!*!1&4&*$� )�*,("$!*$,9�

!,,�)+!$&'� +*'(,$�+&,� !*'� +*$&�*!$+�*!"� �!�$+)+�!*$,.� 	+ !"�2� !*'�M�)6&2+*1�

#�����,+$+�*�!�&��&��&,&*$&'�;2�)�4�&$+*1�)�*,$�()$+�*�#+�4,��!�$+)+�!$+*1�+*�

!�)�4�&$+$+ &�8!2.�

�
Threat of

New Entrants

Threat of
Substitution

• Relative price performance of substitutes

• Switching costs
• Buyer propensity to substitute

Differentiation of inputs
• Switching costs of suppliers and
firms in the industry
• Presence of substitute inputs
• Supplier concentration
• Importance of volume to suppliers
• Cost relative to total purchases in
the industry
• Impact of inputs on cost or
differentiation
• Threat of forward integration
relative to threat of backward
integration by firms in the industry

Bargaining Power of 
Suppliers

• Industry growth
• Fixed (or storage)
costs / value added
• Product differences
• Brand identity
• Exit barriers

• Switching costs
• Concentration and balance
• Diversity of competitors
• Corporate stakes

Bargaining Power of 
BuyersSUPPLIERS

• Access to distribution
• Absolute cost advantages
• Government policies
• Expected retaliation

POTENTIAL 
ENTRANTS

BUYERS

• Buyer concentration vs.
firm concentration
• Buyer volume
• Buyer switching costs 
relative to firm
switching costs
• Buyer information
• Ability to backward integrate
• Substitute products
• Pull-through
• Price / joint purchases
• Product differences
• Brand identity
• Impact on quality / 
performance

• Economies of scale
• Proprietary product
differences
• Brand identity
• Switching costs
• Capital requirements

Industry
Competitors

(Rivalry Among
Existing Competitors)

SUBSTITUTES

�

�
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FACTOR 
CONDITIONS

FIRM STRUCTURE 
AND RIVALRY

ASSOCIATED 
INDUSTRIES

DEMAND 
CONDITIONS

CHANCE

NATIONAL 
STRATEGY
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•Plan
•Route &
Schedule
•Carrier
Management
•Shipment 
Tracking and 
Payments

•Distribution
Planning
•Network
Management
•Inventory
Control
•Warehouse
Management

S
U

P
P
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R
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U

P
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S
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P
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L
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Demand and 
Supply 

Manegement

•Demand Forecast
•Inventory Policies
and Standards
•Demand/Supply 
Plan

C
U

S
T

O
M

E
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C
U

S
T

O
M

E
R

'S
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U
S

TO
M

E
R

Sourcing and
Supplier

Management

Manufacturing
and

Operations

Distribution
& Operatios

Transportation
and

Logistics

Customer 
Service and

Order
Management

•Plan
•Source
•Procure
•Inbound
Transportation
•Supplier 
Management

•Capacity Plan
•Master 
Production 
Schedule
•Shop Floor 
Schedule
•Shipping 
Schedule

•Order Plan
•Order
Generation
& Entry
•Order
Fulfillment
•Billing
Collection

PERFORMANCE MEASUREMENT

MATERIAL FLOW
CASH FLOW

INFORMATION FLOW

SUPPLY CHAIN STRATEGY

�
�
�
+1(�&�P�\��!"(&��%!+*��*!"2,+,�
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Factors 
• Po litical, e con om ic, s ocial and  
te chn olo gical force s  w ith in  an  ind us try 
• Cu s tom e r  n e e ds , be h avio ur s  an d 
pu rchas e  tre nd s  w ith in  th e  m ark e tp lace  
• Bu s in e s s  po s it ion  

 

Im plications 
• Th e  “ s o w hat? ”; h ow  factor s  im p act the  
bu s in e s s  
• Im p or tance  of th e  factors  to  the  
bu s in e s s  

 

S trategies 
• M ajo r  in it iative s  w hich  are  lik e ly to  d r ive  
s ig nif icant chan ge s  in  gro w th , d ire ctio n, 
e tc. 
• Fre qu e n tly re q uire  th re e  to  f ive  ye ars  to  
s u cce s s fully 

 

Tactics 
• Th e  s e t o f s pe cific actio n s  to  b e  
e xe cute d  du r in g the  cur r e n t ye ar  to  
ach ie ve  its  s trate g ie s  
• Each tactic is  as s ig nab le / m e as u rab le  
(s e ve ral tactics  to  ach ie ve  th e  g oal)  
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Examine 
Capabilities 

and 
Technologies 

Develop 
System and 
Technology 

Roadmap 
 

Prioritise 
Solutions 

 
Implementation 

 

Identify 
your 

Business 
Position 

Project

Continuous 
Development  
of Information Strategy 
Plan due to Changing Technology 

Continuous Development 
of Information Strategy 
Plan from 
Business  
Needs 

 

Increasing IT Capability Integrated 
with Business Strategy Planning 

Develop an 
IT Vision 

Initiate 
Information 

Strategy 
Planning 

Project
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2.5 %

INNOVATORS
EARLY

13.5 %
EARLY

34 %
LATE
34 %

LAGGARDS
16 %

TECHIES : TRY IT

VISIONARIES : GET AHEAD

PRAGMATISTS : STICK WITH THE HERD CONSERVATIVES : HOLD ON

SKEPTICS : NO WAY

EARLY MARKET CHASM

TORNADO

BOWLING ALLEY

ADOPTERS
MAJORITY MAJORITY
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G a in  s e n io r  m a n a g e m e n t 
a p p r o v a l  a n d  s p o n s o rs h ip  

A p p o in t  a  ‘c h a m p io n ’ 

A p p o in t  t e a m  a n d  
s c h e d u le  a c t i v i t i e s  

In v o lv e  b u s in e s s  
m a n a g e rs  a n d  e m p lo y e e s  

In i t i a te  
In fo r m a t io n  

S t r a t e g y  
P l a n n in g  

P r o j e c t

G e n e r a t e  C o n c e p t u a l 
V is io n  

 
D e b a t e  t h e  V is io n  

 
T e s t  t h e  V is io n  

C o m m u n ic a t e  t h e  V is io n  

 

D e v e lo p  a n  
IT  V is i o n  

A s s e s s  y o u r  c u r r e n t  
b u s in e s s  p o s i t i o n  

 
E x a m in e  y o u r  f u t u r e  
b u s in e s s  d ir e c t i o n  

 
D e c id e  w h a t  r o le  IT  
s h o u ld  p la y  i n  y o u r  
b u s in e s s  
 

Id e n t i f y  
y o u r  
B u s i n e s s  
P o s it io n  
P r o j e c t

Id e n t i f y  y o u r  c u r r e n t  IT  
s y s t e m s  
a n d  te c h n o lo g ie s
Id e n t i f y  y o u r  c u r r e n t  IT  
c a p a b i li t i e s  

 
Id e n t i f y  c r it ic a l e x t e rn a l  
s y s t e m s  
a n d  t e c h n o lo g ie s  

 

E x a m i n e  
C a p a b i l i t i e s  
a n d  
T e c h n o lo g ie s  

M a p  y o u r  p r o je c t  lif e c y c le  
p r o c e s s e s  

 
E x a m in e  y o u r  i n f o r m a t io n  
s h a r in g  r e q u ir e m e n ts  
 

E x p lo r e  th e  r e le v a n c e  o f  
t h e  In t e r n e t /  e -b u s in e s s  t o  
y o u r  o rg a n iz a t i o n  

D e c id e  w h a t  m a jo r  
s y s t e m s  y o u  w i l l n e e d  
 

D e v e lo p  
S y s te m  a n d  
T e c h n o lo g y  
R o a d m a p  
 

P la n  y o u r  i n f r a s tr u c t u r e  
r e q u ir e m e n ts  

 
S t a n d a rd is e  y o u r  s y s te m s  
a n d  t e c h n o lo g ie s  

 
P la n  y o u r  p e o p le  t r a in in g  
a n d  r e q u ir e m e n ts  
 

P r io r it is e  c r it ic a l  s o f tw a r e  
s y s t e m s  

 
I n d ic a te  r e s o u r c e s  a n d  
t im e f r a m e s  

 
P la n  h o w  y o u  w il l  m a n a g e  
th e  c h a n g e s  t o  t h e  
d o c u m e n t  

 
C o m m u n ic a t e  a n d  s e e k  
f e e d b a c k  

 

P r i o r it i s e  
S o lu t io n s  

 

G e t a u t h o r is a t i o n  
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KEY DRIVERS

Reliance on technology
Information & knowledge
Supporting infrastructures
     Interoperability crisis
Internal complexity
Innovation

Changing role of government
Power of corporations/markets
Accountability

Regional clustering & globalization
External complexity
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+*$&�*&$�!,�!�)�,$D&##&)$+ &�)�44(*+)!$+�*�,�"($+�*.��
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(,!1&� #��4� $%&� ��1!*+0!$+�*!"� "& &".� ��;+"&� �%�*&,� 8&�&� #�(*'� $�� ;&�

)�*$�!)$��, �̀��+4!�2����%!�'8!�&��*D,+$&9�8+$%�4�,$�)�*$�!)$��,�,$!$+*1�$%!$�
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�#��&,��*'&*$,�%! +*1�,+$&,�!;��!'�(,&'�,!$&""+$&��%�*&,�!$�,+$&.�PO9P�c�(,&'�

��,9�!*'��Q9Qc�%!'�*&$8��6,�+*��"!)&��*�,+$&�!*'�$%&2�8&�&�!""�)�**&)$&'�$��

+*$&�*&$� $��&:)%!*1&� ,+$&� +*#��4!$+�*.��*"2��C9Cc��#� $%&4�%! &�E��� $%!$�

%&"�� $%&4� $�� )�44(*+)!$&�8+$%� $%&+�� �##+)&,.� �& &�!"� )�*$�!)$��,� +*'+)!$&'�

N % N %
PC 50 100% Mobile Phone 43 100%
LAN 50 100% PC 33 76,7%
WAN 10 20% LAN 21 48,8%
Intranet 5 10% WAN 10 23,3%
Internet 50 100% Satellite phone 10 23,3%

Internet 20 46,5%

Project Site Level (N=43)Organizational Level (N=50)
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�.�.���%&�(,&��#��*#��4!$+�*��2,$&4,�+*��(�6+,%���*,$�()$+�*��*'(,$�2�.�.���%&�(,&��#��*#��4!$+�*��2,$&4,�+*��(�6+,%���*,$�()$+�*��*'(,$�2�.�.���%&�(,&��#��*#��4!$+�*��2,$&4,�+*��(�6+,%���*,$�()$+�*��*'(,$�2�.�.���%&�(,&��#��*#��4!$+�*��2,$&4,�+*��(�6+,%���*,$�()$+�*��*'(,$�2����

�%+,� ,&)$+�*� !+4,� $�� '&$&�4+*&� $%&� )(��&*$� (,&� !*'� !��"+)!;+"+$2� �!$+�� �#�

)&�$!+*� +*#��4!$+�*� ,2,$&4,9� +*#��4!$+�*� ,2,$&4� )�4��*&*$,9� 6*�8"&'1&�
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�.�.�.N�
"&)$��*+)���44(*+)!$+�*�.�.�.N�
"&)$��*+)���44(*+)!$+�*�.�.�.N�
"&)$��*+)���44(*+)!$+�*�.�.�.N�
"&)$��*+)���44(*+)!$+�*����

�!;"&���\��(� &2�	&,("$,��&"!$&'�8+$%�
"&)$��*+)���44(*+)!$+�*��
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�!;"&D�� !;� &� ,%�8,� $%&� ,(� &2� �&,("$,� $%��(1%�($� �(�6+,%� )�*,$�()$+�*�

+*'(,$�2� �&"!$&'� 8+$%� &"&)$��*+)� )�44(*+)!$+�*.� �%&� &:$&*$� �#� &"&)$��*+)�

N %
Telephone, Fax 50 100%
E-mail 50 100%
Instant Messaging 34 68%
e-documents and e-drawings 25 50%
Whiteboard, discussion forums, 
shared best practices 0 0%

Electronic Communication (N=50)
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)�44�*"2� (,&'� 8+$%� !� �&�)&*$!1&� �#� OQc� !*'� S�c� �#� $%&� #+�4,� (,&� &D
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N %
Microsoft Products (word processing, 
spreadsheet, presentation) 50 100%
Autocad 50 100%
Primavera, MS project 25 50%
SAP2000, StaadPRo, Etabs, Probina, 
Babalioglu 32 80%

X-Steel (3D integrated) 10 20%
COMOSYS (Integrated) 1 2%

Most Used Software Programs (N=50)
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4!*!1&4&*$�

COc� �#� $%&� �&,��*'&*$,� (,&� 4("$+4&'+!� !��"+)!$+�*,� #��� +4��� +*1�

)�44(*+)!$+�*� 8+$%� )(,$�4&�,� !*'� ,�4&� �#� $%&4� (,&� +$� #��� !",�� $�!+*+*1�

�(���,&,.� �!"#� �#� $%&� �&,��*'&*$,� !�&� 8+""+*1� $�� (,&� +*$&�*&$� ;!,&'�

4("$+4&'+!�!��"+)!$+�*,�+*�$%&�*&!��#($(�&9�!*'�!",��$%+*6�$%!$�4("$+4&'+!�

!��"+)!$+�*,�8+""�;&�(,&'�!,�!�4!+*�$��"�+*�)�4�!*2���&,&*$!$+�*,�!*'�+*�#+�4�

$�!+*+*1�!)$+ +$+&,.�

����

N %

�!$&;!,&, 25 50%

�!$!�E!�&%�(,+*1 0 0%

�!$!�4+*+*1 0 0%

��� 8 16%

�("$+4&'+!����"+)!$+�*, 18 36%

Knowledge Management (N=50)
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�.�.�.����'&"+*1����"+)!$+�*,�.�.�.����'&"+*1����"+)!$+�*,�.�.�.����'&"+*1����"+)!$+�*,�.�.�.����'&"+*1����"+)!$+�*,�

�!;"&�P�\��(� &2�	&,("$,��&"!$&'�8+$%���'&"+*1����"+)!$+�*,��

�

�

�

�

�

�

�

�%&� ,(� &2� �&,("$,� !;�($� 4�'&"+*1� !��"+)!$+�*,� �#� �(�6+,%� )�*,$�()$+�*�

��1!*+0!$+�*,�!,�,&&*�#��4��!;"&DP�,%�8,�$%!$�!""��#�$%&�#+�4,�(,&,�����#���

��� !*'� S�� c� #��� C�� '&,+1*.� �",�� $%&� 4!M��+$2� �#� #+�4,� !�&� !8!�&� �#� $%&�

!' !*$!1&,��#� +�$(!"��&!"+$2�$��",�;($�$%&2�)!**�$�(,&�$%&4�'(&�$��$%&�"!)6�

�#� &'()!$&'� ,$!##.� �!M��+$2� �#� #+�4,� (,&� ��4�($&�� �+'&'� ��,$� 
,$+4!$+�*�

$��",� !,� ,$!*'!"�*&� ,�#$8!�&� �!)6!1&,� $%!$� !�&� *�$� +*$&1�!$&'� 8+$%� !*2�

���M&)$�4!*!1&4&*$��!)6!1&.��%&�4+*��+$2��#�)�,$�&,$+4!$+�*� ,�#$8!�&� )!*�

)!")("!$&�)�,$�;2�(,+*1�����'�!8+*1,.��

��*&��#� $%&��&,��*'&*$,�(,&��&(�!"��&$8��6����"+)!$+�*,.��%&� +*'(,$�2� +,�

*�$� !8!�&� �#� $%&� +4���$!*)&� �#� !' !*)&'� ��.� �",�� *�*&� �#� $%&4� !�&� (,+*1�

$��",�#���)�*,$�()$+�*����)&,,�,+4("!$+�*.��

�.�.C��(�6+,%���*,$�()$+�*��*'(,$�2�����("$(�&�.�.C��(�6+,%���*,$�()$+�*��*'(,$�2�����("$(�&�.�.C��(�6+,%���*,$�()$+�*��*'(,$�2�����("$(�&�.�.C��(�6+,%���*,$�()$+�*��*'(,$�2�����("$(�&����

�%+,� ,&)$+�*� !+4,� $�� (*'&�,$!*'� $%&� +*'(,$�2F,�  +&8� �*� &4&�1+*1�

$&)%*�"�1+&,� !*'� ,$�!$&1+)� '+4&*,+�*� �#� $%&+�� )(��&*$� (,!1&.� �%&� �&,&!�)%�

4&$%�'�8!,�(,(!""2���&*D&*'&'�3(&,$+�*,�$��1&$�!�)"&!��+'&!�!;�($�+*'(,$�2�

���)("$(�&.�

O�c� �#� $%&� ��1!*+0!$+�*,� ;&"+& &� $%!$� $%&+�� (,!1&� �#� ��� +,� !$� $%&� ,$�!$&1+)�

"& &"� !*'� ��� !��"+)!$+�*,� !�&� )�+$+)!"� $�� ,(,$!+*+*1� $%&+�� #($(�&� ;(,+*&,,�

,$�!$&12.���c��#�$%&4�;&"+& &�$%&+��(,!1&��#����+,�!$�$(�*!��(*'�"& &"�!*'����

!��"+)!$+�*,� !�&� +4���$!*$� $�� $%&� #($(�&� ,())&,,� �#� $%&+�� ��1!*+0!$+�*,.�

N %
2D CAD 50 100%
3D CAD 25 50%

Virtual Reality 0 0%
Neural Network Applications 0 0%
Simulation 0 0%

Modelling Applications (N=50)
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��8& &�9��!;"&DQ�;&"�8�'&�+)$,�$%&�*(4;&���#��&,��*'&*$,��#�'+##&�&*$�$2�&,�

$%!$�+*'+)!$&'�'+##&�&*$�"& &",��#�!1�&&4&*$�8+$%�!�,&�+&,��#�,$!$&4&*$,.�

�!;"&�Q�\��(� &2�	&,("$,��&"!$&'�8+$%���1!*+0!$+�*!"�����("$(�&�

VL L M H VH
0 14 7 29 0

16 6 18 10 0
19 9 16 6 0
14 10 11 15 0
9 10 13 9 9

19 16 11 4 0
0 0 14 26 10

10 20 9 11 0

9 19 12 10 0

28 10 3 9 0
0 9 27 5 9

9 25 5 11 0
0 10 19 11 10
0 0 10 14 26

0 0 14 21 15
0 0 6 10 34
4 4 21 11 10
6 21 14 9 0

30 10 4 6 0
34 11 5 0 0
25 6 8 11 0
0 9 21 9 11
0 0 5 14 31
0 14 8 19 9

0 3 5 11 31
0 0 4 16 30

20 10 6 14 0
0 3 10 16 21

19 8 8 6 9

0 5 10 14 21

0 5 0 11 34

8 18 0 9 15

Archieving reports from projects in a form that makes them easily accessible to relevant 
personnel(e.g.in a library,within a structured database)
Assessing at the end of each project to identify factors effecting success or failure (e.g. failures in 
information flows,  contextual information about suppliers, customers, collaboratives, equipment 
etc.)
Utilizing strategic cross-project reviews and contributing towards the evolving stocks of corporate 
knowledge ( e.g. as a source of intelligence on internal capabilities, external technologies, 
markets, competitors)

Collaborative works organisation between distributed teams using innovative interfaces

Deciding how to target and measure success with stakeholders
Following a written strategy to keep the loyalty of key experts within the business
When problems occur, looking for innovative long-term solutions rather than quick fixes
Maximizing the use of available best practice through well supported strategies

Delivering products/services which reduces your client's cost
Seeking business outside Turkiye

When you make changes, measuring how well the changes have worked that is continual 
scanning/development

Introducing new technologies, new skills and competencies
Investing in local research and development
Participating in the development of industry standards and practices
Protecting your organization's intellectual property

Improving business management methodology as the result of the feedback from the customers 
(customer feedback)
Providing a broader range of services to your clients
Enhancing your organization's technical capabilities

Increasing your market share

Ensuring that resources are available to support business imporevement priorities
Providing training and guidance to technical staff in the communication skills needed to present 
and disseminate data, ideas, interpretations and findings(e.g. creating and using intranet research 
websites, writing non-technical white-paper summaries of technical innovations, creating value-
added intelligence reports on competitors)
Participating in apprenticeship programs
Increasing your understanding of customers' expectations 

Ensuring employees are aware of business/community issues
Actively encouraging your employees to seek out improvements, improve  and always find some 
way of getting "well done"
Improving business management methodology as the result of the feedback from the employees 
(employee feedback)
Rewarding employees for suggesting improvements and maintaining linkages with other industry 
participants with complementary skills

Very Low, Low, Medium, High, Very High
All 50 respondents

Data Flow Management

Encouraging team working and knowledge sharing
Official and established ICT strategy including training policy
Preparing for organisational changes to implement  ICT supported working practices
Cultural attitude favouring use of ICT

�

�

�%&�)%!�$�+*'+)!$&,�$%!$�4!*2��#�$%&��&,��*'&*$,�!*,8&�&'�!,�4&'+(4�!*'�

!",��"�8�#���4!*2�+$&4,9�)�*#"+)$+*1�$%&+��;&"+&#�$%!$�$%&2�%!'�!*����)("$(�&�

!$�,$�!$&1+)�"& &".�

�%&� #�""�8+*1� $%&4&,� �&"!$+*1� $�� $%&�  !�+�(,� ;(,+*&,,� !�&!,� 8+$%+*�

)�*,$�()$+�*� $%!$� )!*� ;&*&#+$� #��4� $%&� (,&� �#� ��� !�&� '+,)(,,&'� '(�+*1� $%&�

4&&$+*1,.��*���'&��$��1&$��&"+!;"&��&,("$,9�$%&�+*'(,$�2�,%�("'�;&�,&14&*$&'�

+*$�� ,&)$��,� !*'� $%&� �&,("$,� ,%�("'� ;&� &:!4+*&'� 8+$%+*� &!)%� ,&)$��.� 
!)%�
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,&)$��� %!,� !� *(4;&�� �#� '+##&�&*$� ,�&)+!"+0&'� $��+),� $%!$� !''�&,,� �&"& !*$�

+,,(&,�!*'�$&)%*�"�12.��

– ��)%+$&)$,��)%+$&)$,��)%+$&)$,��)%+$&)$,����

��$&*$+!"��,!1&���&!,�!*'������$(*+$+&,��+,)(,,&'��$&*$+!"��,!1&���&!,�!*'������$(*+$+&,��+,)(,,&'��$&*$+!"��,!1&���&!,�!*'������$(*+$+&,��+,)(,,&'��$&*$+!"��,!1&���&!,�!*'������$(*+$+&,��+,)(,,&'����

• �($�4!$&'�'&,+1*�!*'�'�)(4&*$!$+�*�

• 
"&)$��*+)�,(����$�#������M&)$�!'4+*+,$�!$+�*�

• �(����$� #��� ��&,&*$!$+�*� !*'� 4!�6&$+*1� �#� '&,+1*,� $%��(1%� �+)%�

4("$+4&'+!� ,�#$8!�&� $��",� +*)"('+*1� CD�� +4!1&,9� #"2D$%��(1%,� !*'�

��&,&*$!$+�*��#�;(+"'+*1��&�#��4!*)&�)%!�!)$&�+,$+),�,()%�!,�"+1%$+*1�

!*'�,%!'�8�&##&)$,�

• 
"&)$��*+)�'�)(4&*$�4!*!1&4&*$�

• �*$&1�!$+�*��#�!*�&:$&*'&'��!*1&��#�,&� +)&,�+*)"('+*1�(�;!*��"!**+*1�

!*'�'&,+1*9�;(+"'+*1�'&,+1*�!*'�3(!*$+$2�4&!,(�&4&*$�!*'�)�,$+*1.�

• �&�2�,+1*+#+)!*$����'()$+ +$2�1!+*,9�;2�$%�,&�#+�4,�8%��%! &�4� &'�$��

C������!*'��&D&*1+*&&�&'�$%&+�����)&,,&,9�&*!;"+*1�!�)�44&*,(�!$&�

+*)�&!,&�$%&+�����$#�"+���#�8��6�

• �;+"+$2� $�� +*$&1�!$&� 8��6� #"�8,� #��4� "!*'� (,&� �"!**+*1� $%��(1%� $��

;(+"'+*1� '�)(4&*$!$+�*9� 8��6+*1� !$� +*)�&!,+*1"2� '&$!+"&'� "& &",� �#�

'&,+1*�

• �;+"+$2�$��'&4�*,$�!$&�'&,+1*,�(,+*1� +�$(!"��&!"+$2�,+4("!$+�*.�

�($� )(��&*$"2� +*� �(�6&29� #&8� !�)%+$&)$,� !�&� '&,+1*+*1� +*� C�.� ��,$�

!�)%+$&)$(�!"�#+�4,�(,&�����$��,�4&�&:$&*$�!*'�(,&�&4!+"�$��,&*'�����#+"&,�

$�� )�*,("$!*$,.� ��4&�#+�4,�%! &�(,&'����� $&)%*�"�12�4&�&"2� $�� !($�4!$&�

&:+,$+*1�8��6����)&,,&,�8%&�&!,�!�,4!""&��������$+�*�%! &�+*$&1�!$&'�'&,+1*�

!*'�'�)(4&*$!$+�*�,��$%!$�$%&�&�+,�*��"�*1&��!�'+,)�&$&�'�)(4&*$!$+�*�,$!1&�

\� '�)(4&*$!$+�*� +,� '&�+ &'� '+�&)$"2� #��4� $%&� ���� '!$!.� ��4&� #+�4,� %! &�

'& &"��&'� ,��%+,$+)!$&'� '&,+1*� ��&,&*$!$+�*� ���)&,,&,� (,+*1� !*� &:$&*,+ &�

�!*1&� �#� 4("$+4&'+!� $��",� $�� )�&!$&� %+1%"2� �&!"+,$+)� +4!1&,� >,$!$+)� !*'�

'2*!4+)?��#�$%&�'&,+1*&'�;(+"'+*1.���4&�!�&�(,+*1�!($�4!$&'�)�,$+*1�$��",�$��

1+ &�)(,$�4&�,�;&$$&��)�,$�+*#��4!$+�*�!$�!*�&!�"2�,$!1&�8%+"&�,�4&�!�&�(,+*1�

!))(�!$&� +*#��4!$+�*� 1&*&�!$&'� #��4� C�� ���� $�� *&1�$+!$&� "�8&�� )�,$�

;(+"'+*1�)�*$�!)$,�#���$%&+��)"+&*$,.�
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– �(!*$+$2��(� &2��,�(!*$+$2��(� &2��,�(!*$+$2��(� &2��,�(!*$+$2��(� &2��,����

��$&*$+!"��,!1&���&!,�!*'������$(*+$+&,��+,)(,,&'��$&*$+!"��,!1&���&!,�!*'������$(*+$+&,��+,)(,,&'��$&*$+!"��,!1&���&!,�!*'������$(*+$+&,��+,)(,,&'��$&*$+!"��,!1&���&!,�!*'������$(*+$+&,��+,)(,,&'����

• �*)�&!,&'� ���'()$+ +$2� $%��(1%� ,$�&!4"+*&'� '!$!� &*$�2� !*'� '!$!�

4!*!1&4&*$�

• �*)�&!,&'� ���'()$+ +$2� $%��(1%� !($�4!$&'� 3(!*$+$2� !*'� )�,$�

)!")("!$+�*�

• !,$&��4&!,(�&4&*$�$%��(1%�$%&�(,&��#�'+1+$+0&�,�

• 
"+4+*!$+�*��#�4&!,(�&4&*$� $%��(1%�'+�&)$� )!")("!$+�*��#�3(!*$+$+&,�

#��4�����#+"&,�

• !,$&��$�!*,4+,,+�*��#�3(!*$+$2�!*'�)�,$�'!$!� +!�&4!+"�

• 
:�!*'&'� ,&� +)&,� +*� �&"!$+�*� $�� #&!,+;+"+$29� '(�!$+�*� !*'� )�,$�

�"!**+*1�(,+*1�&:�&�$�,2,$&4,.�

�))��'+*1"2�+*��(�6&2H�8%+"&�$%&�&�+,�!*�&4�%!,+,��*�!($�4!$+*1�'!$!�&*$�2�

!*'� )!")("!$+�*,9� 4!*2� ��!)$+$+�*&�,� )�*$+*(&� $�� &4�%!,+0&� �*� 4!*(!"�

4&!,(�&4&*$.� �,&� �#� &4!+"� $�� ,&*'� '!$!� $�� !�)%+$&)$,� !*'� )�*$�!)$��,� +,�

8+'&,��&!'�!,�8&""�!,�$%&�&�+,�!�1�&!$�!$$&*$+�*�$��*�*D$�!'+$+�*!"�,&� +)&,�+*�

!�&!,�,()%�!,�#&!,+;+"+$2�& !"(!$+�*9�'(�!$+�*�!*'�)�,$��"!**+*1�+*)"('+*1�"+#&�

)2)"&�)�,$+*1�

– ��*,("$+*1���*,("$+*1���*,("$+*1���*,("$+*1�
*1+*&&�,
*1+*&&�,
*1+*&&�,
*1+*&&�,����

��$&*$+!"��,!1&���&!,�!*'������$(*+$+&,��+,)(,,&'��$&*$+!"��,!1&���&!,�!*'������$(*+$+&,��+,)(,,&'��$&*$+!"��,!1&���&!,�!*'������$(*+$+&,��+,)(,,&'��$&*$+!"��,!1&���&!,�!*'������$(*+$+&,��+,)(,,&'����

• �(����$� #��� )!")("!$+�*� +*� !*!"2,+,� !*'� '&,+1*� $%��(1%� ,�&)+!"+,$�

)!")("!$+�*�$��",�

• �,&��#�&4!+"�#���)�44(*+)!$+�*�8+$%�;(,+*&,,��!�$*&�,�

• �,&��#�!' !*)&'�4�'&"+*1�$��",9�&.1.�C��4�'&"+*19�)�4�($!$+�*!"�#"(+'�

'2*!4+),9� �!'+�,+$2� !*!"2,+,9� $�� ,(����$�4��&� !))(�!$&� !*!"2,+,� !*'�

'&,+1*9��!�$+)("!�"2�$��4&&$��&�#��4!*)&D;!,&'�'&,+1*�)�+$&�+!�

• ��)(4&*$!$+�*� �#� ;(+"'+*1� ,$�()$(�&� !*'� ,&� +)&,� $%��(1%� ���9�

4� +*1�#��4����$��C�������&��&,&*$!$+�*�

• �,&� �#� )�4�($&�D;!,&'� 8��6#"�8� 4!*!1&4&*$� !*'� '�)(4&*$�

4!*!1&4&*$�$��+4��� &�3(!"+$2�!,,(�!*)&�
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• �%&� '& &"��4&*$� �#� 6*�8"&'1&D;!,&'� ,2,$&4,� +*� '&,+1*� !*'� $%&�

+*$&1�!$+�*��#�'&,+1*�!*'�����'�)(4&*$!$+�*����)&,,&,.�

• �;+"+$2� $��4�'&"�!*'�!*!"20&�'&,+1*,�4��&�!))(�!$&"2�"&!'+*1�$�� $%&�

��$&*$+!"��#�& !"(!$+*1� !�+�(,�,�"($+�*,�!*'��&#+*+*1�$%&�#+*!"�'&,+1*�

+*�$&�4,��#�$%&��&"& !*$��!�!4&$&�,.�

• �%&� '& &"��4&*$� �#� ��D;!,&'� '&,+1*� �!)6!1&,9� "+*6&'� $�� !*!"2,+,�

���1�!4,�!*'�'�!8+*1��*���& +�(,�,$!*'!�'�'&$!+",9�%!,�4&!*$�$%!$�

'�)(4&*$!$+�*�+,�1�!'(!""2�;&)�4+*1�,&4+D!($�4!$&'.�

• �;+"+$2�$��M�+*$� &*$(�&�8+$%�1��(�,�8%��%! &�)�4�"&4&*$!�2�'&,+1*�

)!�!;+"+$+&,9���� +'+*1�,+*1"&�,�(�)&�,�"($+�*,.�

��1�&!$�4!M��+$2�8!,�!8!�&��#�$%&,&9�;($��*"2�!�#&8��#�$%&,&���$&*$+!",�8&�&�

+*�(,&.��%&�&�8!,�!�8+'&,��&!'�(,&��#� ��� $��!($�4!$&�&:+,$+*1�&*1+*&&�+*1�

��!)$+)&,�!*'�(,&��#�&4!+"�$��,&*'�!*'��&)&+ &�����'�!8+*1�#+"&,�+*$&�*!""2�

!*'�&:$&�*!""2�8%&�&!,�!�#&8�#+�4,�$�2+*1�$��;(+"'�4!�6&$,�#���,&� +)&,�;!,&'�

�*� !' !*)&'� 4�'&"+*1� $��",.� ��4&� (,&� '�)(4&*$� 4!*!1&4&*$� $�� +4��� &�

3(!"+$2�!,,(�!*)&�

– ��+*)+�!"�T���&)+!"+,$���*$�!)$��,��+*)+�!"�T���&)+!"+,$���*$�!)$��,��+*)+�!"�T���&)+!"+,$���*$�!)$��,��+*)+�!"�T���&)+!"+,$���*$�!)$��,����

��$&*$+!"��,!1&���&!,�!*'������$(*+$+&,��+,)(,,&'��$&*$+!"��,!1&���&!,�!*'������$(*+$+&,��+,)(,,&'��$&*$+!"��,!1&���&!,�!*'������$(*+$+&,��+,)(,,&'��$&*$+!"��,!1&���&!,�!*'������$(*+$+&,��+,)(,,&'����

• 
"&)$��*+)�$&*'&�+*1��&,("$+*1�&##+)+&*$�!*'�4��&�!))(�!$&�&,$+4!$+�*�

!*'�$&*'&�+*1�

• �&$$&�����M&)$��"!**+*1�(,+*1�CD��>!*'��D�?�4�'&"+*1�#���,+4("!$+�*9�
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Vital Important Not important
IT training and education 86% 14% 0%
Multimedia Applications 44% 56% 0%
Data Warehousing 40% 40% 20%
ERP 28% 62% 10%
Digital catalogues 32% 48% 20%
Collaboration 56% 44% 0%
Integration and Interoperability 40% 60% 0%
3D Modelling and Visualisation 34% 66% 0%
VR 34% 46% 20%
Simulation 10% 60% 30%

Future Plans (N=50)
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Improved 
collaboration 
and efficiency 

ICT  
Vendors 

Designers  
Contractors 
Suppliers Larger market 

and higher value 
of software 

products 

Am bient 
intelligence 

lifelong product 
data 

Improved 
interoperability 

and functionality 

N %

1st Phase - Automation 32 64%
2nd Phase - Information Management Process 10 20%
3rd Phase - Business Process Re-engineering 8 16%

Adaptation Level (N=50)
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Table 11 – Survey Results related with Impediments to IT Adoption 

�

�

�

�

�

N %
Training 40 80%
Cost of technology 37 74%
Conservative nature of industry 25 50%
Security of hardware at site 12 24%
Legal Support for use of IT 8 16%
Incompatability/interoperability problems 8 16%
Lack of technical support 5 10%

Barriers that prevent from more advanced use of IT (N=50)



�Q��

�%&�4�,$� )�44�*����;"&4,�&:�&�+&*)&'�8+$%� ���8&�&@� $%&�"!)6��#� $�!+*+*1�

!,,�)+!$&'� 8+$%� +$,� +4�"&4&*$!$+�*� !*'� ,2,$&4,� 6*�8"&'1&9� 8+$%� Q�c� �#�

)�*$�!)$��,� �&�)&+ +*1� $%+,� $�� ;&� !� ���;"&4� !*'� $%&� )�,$� �#� $&)%*�"�129�

�&�)&+ &'�$��;&����;"&4�8+$%�P�c��#�)�*$�!)$��,.��4�"+)+$"2�)�*$�!)$��,�8&�&�

(*!8!�&��#�$%&�+4�!)$�$%!$���$&*$+!"�!' !*)&'�!��"+)!$+�*,��#����)�("'�%! &�

�*�$%&���1!*+0!$+�*F,�)�4�&$+$+ &���,+$+�*.��%+,�8!,�#�(*'�$��;&�$%&�)!,&�8+$%�

4!M��+$2� �#� )�*$�!)$��,� (,+*1� %+1%"2� ,�&)+!"+0&'� �"!**+*1� !*'� ,)%&'("+*1�

,�#$8!�&�#���,+4�"2�'�+*1�;!��)%!�$,.��&,+'&,9�,& &�!"�)�*$�!)$��,�)�44&*$&'�

$%!$�+$�8!,�'+##+)("$�$��6&&��(��$��'!$&�8+$%�$%&�!' !*)&4&*$�!*'�+**� !$+�*,�

+*� ;�$%� $&)%*�"�1+)!"� !*'� ,�#$8!�&� '& &"��4&*$,9� &:��&,,+*1� $%&+�� )�*)&�*�

$%!$�$%&�&)�*�4+)�)"+4!$&��#�$%&�+*'(,$�2�'+'�*�$�&*!;"&�$%&4�$��'& �$&�$%&�

*&)&,,!�2�$+4&�!*'�4�*&2�$��#�""�8�!' !*)&4&*$,�+*���.��

�*� �(�6&2� !*'� !",�� !""� � &�� $%&� 8��"'� $%&� )�*,$�()$+�*� +*'(,$�2� +,� %+1%"2�

)�*,&� !$+ &���& &*$+*1� $!6+*1�(���#�*&8� $&)%*+3(&,�*!$(�!""2.� S�c� �#� $%&�

)�*$�!)$��,� ,$!$&'� $%&+�� �+,6� ! &�,&� *!$(�&� �#� ;(,+*&,,� !,� !*� +4���$!*$�

;!��+&��#������'& &"��4&*$.�

�*�$%&��$%&��%!*'9�$%&�,&)(�+$2��#�%!�'8!�&�8!,��&�)&+ &'�$��;&�!����;"&4�

8+$%� ��c� �#� )�*$�!)$��,.� �2�+)!""29� %!�'8!�&� !��"+)!$+�*,� 8&�&� 6&�$� $�� !�

4+*+4(4��*�,+$&�+*�)!,&��#�$%&#$.��%+,�!��&!�,�$��;&�$%&�4!+*��&!,�*�#���$%&�

'+##&�&*$+!"�;&$8&&*�$%&�(,&��#����!$�$%&���1!*+0!$+�*!"�!*'����M&)$�"& &",.��

�&,+'&,9�NOc��#�$%&��&,��*'&*$,�)�4�"!+*&'�!;�($�$%&�"!)6��#�"&1!"� !"+'+$2��#�

&D'�)(4&*$,�!*'�&D)�*$�!)$,�!,�!*� +4�&'+4&*$�!""�8+*1� $%&4�$��#�""�8�$%&�

+*#��4!$+�*� �& �"($+�*.� �",�9� NOc� �#� $%&� )�*$�!)$��,� ,$!$&'� $%!$�

+*)�4�!$+;+"+$2�!*'�+*$&���&�!;+"+$2����;"&4,�'+�&)$&'�$%&4�$��)�*$+*(&�$%&�

$�!'+$+�*!"�4&$%�',�#���$%&+��$�!*,#&��&'�'�)(4&*$,�$��;&��&!'!;"&.�

(�$%&�4��&9� "!)6� �#� $&)%*+)!"� ,(����$� #��� (,&�,� 8!,� )�*,+'&�&'� $�� ;&� !�

���;"&4�#���N�c��#�)�*$�!)$��,9�!""��#�8%�4�&:�&�+&*)&'����;"&4,��&"!$+*1�$��

!�"!)6��#�,2,$&4,�6*�8"&'1&�!*'�$�!+*+*1.  

�%&��&1+�*!"�)%!�!)$&���#�$%&�)�*,$�()$+�*�+*'(,$�29�)("$(�!"�!,�&)$,�!*'�$%&�

"+4+$&'�  &�$+)!"� !*'�%��+0�*$!"� +*$&1�!$+�*� +4�&'&� $%&� '&�"�24&*$� �#� ��� +*�

$%&� )�*,$�()$+�*� +*'(,$�2� !,� )�4�!�&'� $�� �$%&�� +*'(,$�+&,.� �%&� )(��&*$�



�QS�

;!��+&�,� $�� ���'&�"�24&*$� +*� $%&���*,$�()$+�*� +*'(,$�2� )!*�;&�,(44!�+0&'�

!,�#�""�8,.���4&�!�&��&"!$&'�$��$%&� &�2�*!$(�&��#�$%&�)�*,$�()$+�*�+*'(,$�2�

8%+"&� �$%&�,� !�&� "+*6&'� $�� $%&� "!)6� �#� ��� 4!$(�+$2� �#� �(�6&2� !*'�

!������+!$&*&,,��#����,�"($+�*,�$�'!2.�

�%&� ,�)+!"� ,)+&*)&,� �&,&!�)%&�,� !*'� +*'(,$�+!",� )�*,+'&�9� #��4� +*'(,$�+!"�

&:�&�+&*)&,9� $%!$� +*$��'()+*1� ��� +**� !$+�*� +,�*�$�!"8!2,� ,())&,,#("�'(&� $��

4!*2�;!��+&�,�8%+)%�%! &�$��;&��&4� &'�,()%�!,@�

!?��!��+&�,��&"!$&'�$��$%&���1!*+0!$+�*��#�$%&�)�*,$�()$+�*�+*'(,$�2!?��!��+&�,��&"!$&'�$��$%&���1!*+0!$+�*��#�$%&�)�*,$�()$+�*�+*'(,$�2!?��!��+&�,��&"!$&'�$��$%&���1!*+0!$+�*��#�$%&�)�*,$�()$+�*�+*'(,$�2!?��!��+&�,��&"!$&'�$��$%&���1!*+0!$+�*��#�$%&�)�*,$�()$+�*�+*'(,$�2����

• �!)6� �#� "�*1D$&�4� �!�$*&�+*1� ;&$8&&*� !)$��,� $%!$� )�("'� �&,("$� +*�

����&�����,$�!$&12�!'��$+�*�!*'����+*#�!,$�()$(�&�'&�"�24&*$.�

• �!)6��#�$�(,$�!4�*1�#+�4,�

• �8*&�,� ��� ��*$�!)$��,� !�&� ,)!�)&"2� +* �" &'� +*� 	��� ��� ���1�&,,�

!)$+ +$+&,�!*'����M&)$,.�

• ���1"�;!"�!)$���$��&*#��)&�$%&�(,&��#�,$!*'!�',�!*'�����*����M&)$,.�

• �%&� %+1%� )�,$� �#� +**� !$+*1G"&!�*+*1� !� *&8� $&)%*�"�12� !*'� $+1%$�

4!�1+*,�8%+)%�4!6&�+$�'+##+)("$�$��#(*'�+**� !$+*1�!*'�"&!�*+*1�

• �!)6��#�!�,%!�&'�"!*1(!1&�;2�8%+)%�$��(*'&�,$!*'�$%&�,(��"2�)%!+*�

���)&,,&,�

• �!14&*$&'� ,$�()$(�&� !*'� !' &�,!�+!"� *!$(�&� �#� $%&� +*'(,$�2�

�&,("$+*1�"!)6��#�!�,%!�&'�$&)%*�"�12�

• �*'(,$�2�'+,+*)"+*!$+�*�$��+* &,$�,(##+)+&*$"2�+*�)!�+$!"�

;?��("$(�!"�!*'�&'()!$+�*!"�;!��+&�,;?��("$(�!"�!*'�&'()!$+�*!"�;!��+&�,;?��("$(�!"�!*'�&'()!$+�*!"�;!��+&�,;?��("$(�!"�!*'�&'()!$+�*!"�;!��+&�,����

• �!)6� �#� !8!�&*&,,� #��� ��� ��$&*$+!"� >! !+"!;+"+$29� �����$(*+$+&,� !*'�

;(,+*&,,�;&*&#+$,?�

• �!)6��#���&�!�&'*&,,�#���)%!*1&�

• �&"+&#�$%!$�$%&�+*'(,$�2�+,�'�+*1�,(##+)+&*$"2�8&""�$%!$����+**� !$+�*�+,�

(**&)&,,!�2�

• �!)6� �#� ��� ,$�!$&12� +*� 4�,$� )�*,$�()$+�*� ��1!*+0!$+�*,� >4!M��+$2� �#�

��
,?.� 
,�&)+!""29� ��� $�!+*+*1� +,� *�$� �&!""2� !� )�*)&�*� #��� 4�,$�

��1!*+0!$+�*,.�

• �!)6��#�)�*#+'&*)&�#���&D$�!*,!)$+�*�,�"($+�*,�>&.1.�&D���)(�&4&*$?�



�QO�

• �!)6� �#� '+!"�1(&� !*'� 1��'� (*'&�,$!*'+*1� �*� )�*,$�()$+�*� *&&',�

;&$8&&*� ��� �&,&!�)%&�,� !*'�  &*'��,� �*� $%&� �*&� %!*'9� !*'�

��!)$+$+�*&�,��*�$%&��$%&��%!*'.�

• &!���#�� &�D+* &,$+*1� +*����\� $%&�&�!�&� ,& &�!"�,$��+&,��#�)�4�!*+&,�

!)$(!""2����*&!�"2�1�+*1�;!*6�(�$�!,�!��&,("$��#�,�&*'+*1�$���4()%��*�

���

• 	&"!$+�*,%+�,� !�&� ,$+""� 1� &�*&'� ;2� )�* &*$+�*!"� ��!)$+)&,� $%!$�

��+ +"&1&� '+�&)$� %(4!*� )�*$!)$,� !*'� �&'()&� $%&� ��$&*$+!"� �#� ���

,�"($+�*,�#���,�4&�6+*',��#�!)$+ +$+&,.�

• �&"+&#� $%!$� ��� !"�*&9� 8+$%�($� �&D&*1+*&&�+*1G��1!*+0!$+�*!"� )%!*1&9�

)!*�'&"+ &�����4+,&'�;&*&#+$,�

• 	&,+,$!*)&�$���&D&*1+*&&�+*1G��1!*+0!$+�*!"�)%!*1&�*&)&,,!�2�$��1!+*�

!��!2D�##�#��4�$%&�$&)%*�"�12�

• �%&�'+##+)("$+&,�!*�&*$&���+,&�%!,�$��!,,&,,�$%&�+**� !$+�*�+4�!)$,��*�

+$,�����1!*+0!$+�*9��&��"&9����+*#�!,$�()$(�&9����)&,,9�&$).�

• �%&�"!)6��#�!*�&##+)+&*$�+**� !$+�*�!''&'� !"(&�!,,&,,4&*$�

• �%&�&� +,� !� 1&*&�!"� *&&'� #��� )("$(�!"� )%!*1&� +*� $%&� ��*,$�()$+�*�

+*'(,$�2.� E%+"&� $%&� ��$&*$+!"� 1!+*,� !*$+)+�!$&'� $%��(1%� ����&��

!'��$+�*��#����!�&�'&,+�&'9�$%&�*&)&,,!�2�)%!*1&,�!�&��&,+,$&'�

)?��!��+&�,��&"!$&'�$��&:+,$+*1�����##&�)?��!��+&�,��&"!$&'�$��&:+,$+*1�����##&�)?��!��+&�,��&"!$&'�$��&:+,$+*1�����##&�)?��!��+&�,��&"!$&'�$��&:+,$+*1�����##&�����

• �!)6��#���;(,$*&,,9�#"&:+;+"+$2�!*'�,)!"!;+"+$2��#�&:+,$+*1����,�"($+�*,.����

• �!)6� �#� +*$&���&�!;+"+$2� ;&$8&&*� ��� ,�"($+�*,.� �*$&���&�!;+"+$2�

���;"&4,� '(&� $�� $%&� )�4�"&:+$2� !*'� '+ &�,+$2� �#� $%&� �&,+1*� !*'�

��*,$�()$+�*����)&,,�$%!$��&3(+�&,�4("$+D'+4&*,+�*!"�,�"($+�*,�%+1%"2�

"+6&"2�$��+* �" &����,�"($+�*�#��4�,& &�!"� &*'��,����

• ��,,��#�&##+)+&*)2�+*�(,+*1����,�"($+�*,�'(&�$��4("$+�"&�'!$!�+*�($$+*1�

!*'�$+4&�,�&*$�$��"&!�*�*&8�$��",.����

• �!)6��#�,�"($+�*,�!'!�$&'�$�� $%&� &�2�*!$(�&��#�$%&�,&)$��� >+*)"('+*1�

4�;+"&�!*'�8+�&"&,,�,�"($+�*,�#���,+$&D;!,&'�8��6?.����

• �&�,+,$&*$� )�*#+'&*$+!"+$2� !*'� ,&)(�+$2� ���;"&4,� > +�(,� !$$!)6,9�

(*!($%��+0&'�!))&,,9�%!)6+*19�&$).?9�& &*� +#�$%+,�)�*)&�*� +,�,%!�&'�;2�

!""�+*'(,$�+!"�!)$+ +$+&,.����



�QP�

• ��� ,�"($+�*,� $&*'� $�� ;&� &:�&*,+ &� 8+$%� "�8� +44&'+!$&� �&$(�*� �*�

+* &,$4&*$.����

• �+1%�+* &,$4&*$�#��4��*&�,$!6&%�"'&��$��+4�"&4&*$�!�,�"($+�*�8%&*�

�&$(�*,�!�&�%+1%�����*"2�8%&*�!11�&1!$+*1�,4!""��&$(�*,��#�$%&�"& &"��#�

&!)%�,$!6&%�"'&�.����

• �+&)&4&!"� '& &"��4&*$,� )!��+&'� �($� 8+$%�($� ;(,+*&,,� >+*$&�� !*'�

+*$�!D)�4�!*+&,?�1"�;!"� +&8,.����

'?��&1!"�+,,(&,'?��&1!"�+,,(&,'?��&1!"�+,,(&,'?��&1!"�+,,(&,����

• �&1+,"!$+�*�$��,(����$�$%&�(,&��#����4!2�&:+,$�;($�+$�%!,�2&$�$��;&�#(""2�

�&!"+,&'�;2�$%&��&,&!�)%�)�44(*+$2�!*'�$%&�)�*,$�()$+�*�+*'(,$�2.�

• �*� ,�4&� !�&!,� >&.1.� "+!;+"+$2� !*'� )�*$�!)$� &*#��)&!;+"+$2� +,,(&,?9� $%&�

"&1!"�#�!4&8��6� *&&',� $�� ;&� !'!�$&'� $�� ,$+4("!$&� !*'� �&1("!$&� $%&�

(,&��#����

�.�.P��(��&*$�����+!1�!4�.�.P��(��&*$�����+!1�!4�.�.P��(��&*$�����+!1�!4�.�.P��(��&*$�����+!1�!4����

�!;"&�N��\��(� &2�	&,("$,��&"!$&'�8+$%��*'(,$�2�����+&8�

�

VL L M H VH
0 6 9 11 24

15 21 5 9 0

0 4 3 18 25

11 5 0 20 14

11 18 10 11 0

10 24 6 10 0

5 21 4 6 14

19 21 10 0 0

19 8 9 14 0

33 9 8 0 0

24 18 8 0 0

0 14 11 6 19

Very Low, Low, Medium, High, Very High
All 50 respondents

From business processes driven by lowest capital cost towards Performance Driven Process driven by 
customer perceived values.
From teamwork using email and project web sites towards Virtual Teams, able to collaborate 
seamlessly across organisational,  geo-graph-ical and time boundaries as if they were co-located.

From taylored and configured ICT systems towards  Adaptive Systems that learn from their own use 
and user behaviour, and are able to adapt to new situations without manual maintenance, configuration 
and support.
From limited ICT awareness of construction professionals towards the combination of  enhanced 
ICT skills (via education, training) and built-in learning support within ICT systems.

From document (and drawing) based ICT towards Model Based ICT (i.e. computer interpretable 
information).
From intrusive ICT ("humans serving computers") towards Human Centered Environments 
("computers serving humans").
From document & paper based contracts and procedures towards  Legal and Contractual 
Governance of ICT usage within and between enterprises.
From file based data exchange towards Flexible Interoperability btw. heterogenous ICT systems.

From stand-alone specific engineering applications towards integrated Total Life Cycle Support.
From physical products and (semi-)automated building services towards  Intelligent Products 
and Smart Buildings.
From reinventing and use of personal/departmental experience towards Re-use and Sharing of 
Knowledge at enterprise and industry levels.
From information access via company and project intranets and web towards Ambient Access to 
all relevant information anytime, anywhere regardless of physical location.
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- Single-year expenditures 
- Program by program performance 
- Financial costs / benefits 
- Level of efforts within existing workflows 
- Ongoing operations 
- Control 

Traditional Government 
Budgeting 

High Value IT investments 

- Multi-year investments 
- Enterprise or cross-boundary performance 
- Financial and non-financial costs / benefits 
- Changes in the flow of work 
- Start-up operations 
- Innovation 
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COST TIME 

QUALITY 

VALUE TO 
CUSTOMER 

VALUE  
TO BUSINESS : 

Motivation, 
collaboration etc. 

SUSTAINABILITY 

Estimated Benefits : 
Direct Cost Savings 
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Construction
Business Process

Typical Efficiency Benefits Typical Effectiveness Benefits Typical Performance Benefits

Business
Planning

Reduced planning times

Increased Sales
Minimising business risk
Strategic competitive advantage
Increased business flexibility
Maintaining competitive capacity
Reduced risk in new business ventures

Providing space and capacity for
business growth
Safeguarding future flexibility
Overcoming obsolescence
Increasing responsiveness of senior
management to business problems

Marketing Reduced marketing costs
Ability to handle more enquiries

Improved company image
Generating new business
Increased market share

Improved strategic intelligence for new markets
Improved public relations targeting and delivery

Information
Management

Reduced communications costs
Reduced paperwork
Reduced IT costs

Easier international links
Fewer information bottlenecks
Improved quality of output
Sustaining market share

Improved information version control
Ease of capture of meaningful information
More relevant and reliable data
Improved filtering of info

Procurement

Reduced storage requirements
Reduced transaction times
Reduced transaction costs
Improved delivery scheduling

Maintaining competitive capacity
Faster response to supplier quotations
Ability to provide instant price quotations 
to clients

Improving external access to stock
levels and price information
More effective identification and
assessment of new suppliers

Finance
Faster invoicing
Reduced transaction costs

Minimising business risk
Better control of cash flow
Reduced lead times for financial reporting

Improved/new transaction methods
Improved forecasting and control
Greater integration with other functions

Client
Management

Quicker response to client enquiries
Quicker response on current project 
progress

Improved quality of output
Faster delivery of services
Improved focus on client requirements

Improved information exchange with clients
Increased client satisfaction
Strategic competitive advantage

Design
Reduced lead times for design
Reduced rework
Increased information exchange

Improved quality of output
Reduced technology risks
More responsive ability to arrange 
meetings
Increased speed of new design 
development

Improved idea sharing among project teams
Improved integration

Construction
Reduced construction times 
Improved productivity
Reduced waste

Improved quality of output
Reduced technology risks
Ability to exchange data

Improved idea sharing among project teams
Improved integration
Improved project relationships with strategic 
partners

Operation and
Maintenance

Reduced operating costs
Quicker access to operation and 
maintenance data

Improved quality of output
Ability to refer back to data

Improved capture of design and
construction decisions
Improved full life-cycle information
management

Human
Resources

Reduced staff requirement
Reduced training requirements

Improved record of staff skills
Improved ability to select appropriate 
team members

More effective assembly of project teams
Enabling of cross-functional teams
Improved human relations
Regularised working arrangements �
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Process 
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Feedback 

� Document 

Realised 

Benefits 

� Manage 

Benefits 

Realisation 

� Document 

Predicted 

Benefits 
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1.Business
Process

2.Specific 
Benefits

3. Implication to this 
benefit of not making 

the innovation

4. Means by 
which benefit will 

be measured

5. Person responsible 
for achieving and 

measuring this benefit

6.
Monetary
Value (£)

7. Likelihood 
of benefit 

occurring (%)

8. Expected 
benefit (£) 

Col 6 * Col 7

9. Specific 
Benefit 

Resulting

10.
Monetary
value (£)

Business
Planning

Expected Benefits Measured Benefits
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1. Construction
Business 
Process

2. Specific
Benefits

3. Implication to
this benefit of
not making the
innovation

4. Means by
which benefit
will be
measured

5. Person
responsible for
achieving and
measuring this
benefit

6. 
Likelihood
of benefit
occurring
(%)

7. Weighting
(column total
= 100)

8.Predicted
Benefit - (Col
6/100) *Col 7
(max =100)

9. Specific
benefit 
resulting

10. 
Measured
benefit 
(max =
100)

Business
Planning

Expected Benefits Measured Benefits
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1.
Business
Process

2. Specific
Benefits

3. Implication to
this benefit of
not making the
innovation

4. Means by
which benefit
will be
measured

5. Person
responsible for
achieving and
measuring this
benefit

6. 
Likelihood
of benefit
occurring
(%)

7. Qualitative rating 
of the impact of
the expected benefit.
A = Very significant
B = Significant
C = Moderate
D = Low

8. Specific
benefit
resulting

9. Qualitative rating 
of the impact of
the measured benefit.
A = Very significant
B = Significant
C = Moderate
D = Low

Business
Planning

Expected Benefits Measured Benefits

�
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Types of Benefits Expected benefits Measured Benefits
Efficiency Benefits -

Quantifiable and Valuable
Total forecast monetary

value £
Total realised monetary value £

Effectiveness Benefits -
Quantifiable but non-valuable

Total forecast score /100 Total realised score /100

Business Performance
Benefits - Non-quantifiable

and non-valuable
�

�

�.�.NN�����&,$���!)$+)&,��$+"+0!$+�*�.�.NN�����&,$���!)$+)&,��$+"+0!$+�*�.�.NN�����&,$���!)$+)&,��$+"+0!$+�*�.�.NN�����&,$���!)$+)&,��$+"+0!$+�*�


:+,$+*1� +*� ,()%� !� '2*!4+)� &* +��*4&*$� 4&!*,� $%!$� #��&)!,$+*1� !*'�

4!*!1+*1� )%!*1&� ;&)�4&� 6&2� ,6+"",� #��� ;(,+*&,,� 4!*!1&�,.� �!*!1&�,� +*�

,())&,,#("�;(,+*&,,&,�!�&�;&)�4+*1�+*)�&!,+*1"2�!�4&'�8+$%�!� !�+&$2��#�$��",�

$%!$� !""�8� $%&+�� ;(,+*&,,&,� $�� ;&� ;&$$&�� $%!*� $%&� �&,$.� �2� &:!4+*+*1� %�8�

�$%&�9� 8&""D�&,�&)$&'� +*'(,$�+&,� %! &� &4�"�2&'� ��� +*� '&$!+"9� �����$(*+$+&,�

8+""�;&���&,&*$&'�$��)�*,$�()$+�*.����)&,,��#�+*'(,$�+!"��&,&!�)%�$%!$�&*!;"&,�

4!*!1&�,� $�� �&�#��4� )�4�!*2D$�D)�4�!*2� )�4�!�+,�*,� �#� ���)&,,&,� !*'�

��!)$+)&,� $�� +'&*$+#2�;&,$� �#� $%&�;&,$�%&"�,� $��(*'&�,$!*'� !*'� '+,)� &�� $%&�

��!)$+)&,� *&&'&'� $�� �&!)%� *&8� 1�!",.� �%&� )�*$+*(�(,� ���)&,,� �#�4&!,(�+*1�

���'()$,9�,&� +)&,�!*'���!)$+)&,�!1!+*,$�$%&�)�4�!*2F,�$�(1%&,$�)�4�&$+$��,�

��� $%�,&� )�4�!*+&,� �&*�8*&'� !,� +*'(,$�2� "&!'&�,9� ,(����$,� $�� !)%+& &� $%&�

"&!'&�,%+�� �&�#��4!*)&� "& &",� $%!$� ,!$+,#2� & &�D+*)�&!,+*1� )(,$�4&��

&:�&)$!$+�*,.�

�())&,,#("� ��� +4�"&4&*$!$+�*� �&3(+�&,� $%!$�"&!'&�,� !*'� �$%&�� ,$!6&%�"'&�,�

)�4;+*&�$%&+��6*�8"&'1&��#�8%!$�$��'��8+$%�$%&�4�$+ !$+�*�*&&'&'�$��1&$�+$�

'�*&.����(,&�;&*)%4!�6+*1�!,�!�)%!*1&�4&$%�'�$��"�#���$%&�+4�"&4&*$!$+�*�

�#� ��� '&4!*',� $%&� *&)&,,!�2� #�)(,.� �%&� �;M&)$+ &� 4(,$� ;&� ;(,+*&,,�

+4��� &4&*$��!$%&��$%!*�$&)%*�"�1+)!"�'&�"�24&*$�#���!*2�)%!*)&��#�,())&,,�

$��;&�1(!�!*$&&'.��#��!�$+)+�!*$,�!�&�$���)�*#(,&'9�$%&2�8+""�*�$�6*�8�8%!$�$��

'�� ���%�8� $��'�� +$.� �#� $%&2�!�&� $���)�*#"+)$&'9� $%&2�8+""�*�$�;&"+& &� $%!$� $%&�



�NN��

���M&)$� +,� +*� $%&+�� +*$&�&,$.����4!*!1&� $%&,&����;"&4,9�"&!'&�,�*&&'�,$��*1�

+*$&��&�,�*!"� !*'� ��"+$+)!"� ,6+"",� !,� 8&""� !,� $%&� ��1!*+0!$+�*!"� !($%��+$2�

*&&'&'� $��4!6&� $%&,&� ,6+"",� &##&)$+ &.� >�!� !�'���"+)2� ���(�� �*� �&$8��6D


*!;"&'��&� +)&,�!*'��� &�*4&*$9����N?�

CLARIFY VISION AND 
OBJECTIVES:

USE JUDGEMENT : 

Pilots- training, stakeholder involvement, 
education

Careful preparation, commitment, quick 
bursts of action.

(evolutionary environment) (unstable environment)

TAKE ACTION: RESOLVE DIFFERENCES:

Just do it!
Negotiation, align incentives, build 

alliances, exercise authority

(steady environment) (revolutionary environment)
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MARKET FORCES 
 

- Dynamic 
- Increased Globalization 
- Diverse 
- Increased Competition 
- Emphasis on Quality; 
Productivity and 
Responsiveness 
- Integration Between 
Design and Construction 
- Partnering Between 
Owners, Contractors and 
Suppliers  
- Emphasis on Innovation 
Research and Development 

IT CAPABILITIES 
 

Information Management 
and Services 
- Shared Databases 
- Data Warehousing 
- Web Pages 
 
Communications   
- Networks 
- E-mail  
- Online Chatting 
- Video Conferencing  
 
Processing/Computing 
- Plug-in Modules 

RESULTING IN 
 

- Increased Integration 
- Increased Interdependence and 
Interrelatedness 
- Interorganizational Business 
Relationships 
- Intraorganizational Coordination 
- Adaptable Organizational Structures 
(i.e. Networks / Clusters) 
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Requisitions 

    Passport 
 
        To the Buyer 

Catalog Search 

PO Issued 

A/P 

Pays Bill 

Issues Invoice 

eProcurement + 
Catalogs (3rd Party) 

   IT Systems 

Electronic 
invoicing and 
payment from 

Utility 

Interfaces 

Order 
electronically to 

supplier 

Easy as 
Amazon.com 

One-stop Shop 

USER USER 

- Strategic Sourcing 
- Consolidated MRO’s 
- Catalog Management 

TODAY TOMORROW 

TAKES 7-10 DAYS TAKES 1-2 DAYS 

 
• Easier-to-use front -end 
• Elimination of costly paperbased transactions 
• Requisition no longer sits on a desk waiting to be 
processed 
• Dramatically shortened waiting period reduces 
“maverick” spending 
• More items purchased from existing contract to 
leverage supplier discounts 
• Additional savings from: 
• Removal of Buyer from day-to-day transactions 
• Automated A/P process 
• Shortened cycle time 

�
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REDUCED  
ROUTINE  

ACTIVITIES 

REDUCED WORKING 
CAPITAL NEEDS 

VALUE CHAIN 
INTEGRATION 

REDUCED  
TRANSACTION  

COSTS 

INSTANT 
COMMUNICATION 

CUSTOMER 
PARTNERSHIP 

STRATEGIC 

SHORT TERM LONG TERM 

TACTICAL 

VALUE  
MERGERS 
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Strategy Critical Important 
Not 

Important 

Reducing inventory/working capital 66% 0% 34% 

Closer integration with customers 46% 44% 10% 

Improving customer service 34% 59% 7% 

Finding new customers 32% 59% 9% 

Improving sales effectiveness 22% 66% 12% 

Understanding future strategies/ 

requirements of customers & suppliers 
27% 66% 7% 

Improving business flexibility to change 24% 54% 22% 

Improving business process planning 20% 61% 19% 

Improving market effectiveness 12% 63% 25% 

Closer integration with suppliers 12% 73% 15% 

�

�,� )!*� ;&� �&!"+0&'� #��4� $%&� ��+��+$2� !*!"2,&,� �&,("$,9� !"$%�(1%� �(�6+,%�

)�*,$�()$+�*� )�4�!*+&,� )!*� !*!"20&� $%&+�� ,$�!$&1+)� '+�&)$+�*,� $�("29� $%&2�

4�,$"2�)!*�*�$�#+*'�$%&�8!2�#���$%&��+1%$�+4�"&4&*$!$+�*�!*'��!�&"2�1&$�$%&�

8!2� ;($� )!*� *�$� 1!+*� #(""� ;&*&#+$,� ;&)!(,&� �#� ,�4&� (*!8!�&*&,,� ���

$�!'+$+�*!"�;!��+&�,.��%&�$��4�,$��&!,�*�#���$%+,�+*&##&)$+ &*&,,�+,�$%!$9�$%&2�

1&*&�!""2� '�� *�$� $�2� $�� �&D&*1+*&&�� !*'� 8%�""2� !'!�$� $%&4,&" &,� $�� $%&�

$&)%*�"�12H�+*,$&!'�$%&2�8!*$�$&)%*�"�12�$��!'!�$�$%&+��$�!'+$+�*!"�4&$%�',.��

C.N.O��*$&1�!$&'����M&)$��!$!;!,&�>����?C.N.O��*$&1�!$&'����M&)$��!$!;!,&�>����?C.N.O��*$&1�!$&'����M&)$��!$!;!,&�>����?C.N.O��*$&1�!$&'����M&)$��!$!;!,&�>����?����

�%&�&�!�&��*"2�!�#&8�&*$&���+,&,�+*��(�6+,%���*,$�()$+�*��*'(,$�29�%! +*1�!�

,+*1"&�'!$!;!,&9�8%+)%�%�"',�!""�$%&�+*#��4!$+�*��*�!����M&)$�!*'�+,�!))&,,+;"&�

$��!""�4&4;&�,��#�$%&����M&)$�$&!4.��%+,���� +'&,�)�*,+,$&*$�+*$&1�!$+�*��#�!""�

���M&)$� '!$!� 8+$%� ,+*1"&� !))&,,� ��+*$� !*'� 1�&!$&�� '!$!� +*$&1�+$2.� �&!4"&,,�



�NCC�

+*$&�D8��6+*1�;&$8&&*�%&$&��1&*&�(,�����!*'����$��",�(,&'�;2�$%&� !�+�(,�

'+,)+�"+*&,�+* �" &'�+*�)�*,$�()$+�*����M&)$,��&'()&,�&����,�'(&�$��4+*+4+0+*1�

�&8��6�!*'�+*)�&!,&,�&##+)+&*)2.��

�����+,�,$+""�!*�!)$+ &��&,&!�)%�!�&!�+* �" +*1�!� !,$�,$('2�!*'�$%&�&�+,�*�$�!�

V�*&� ,�"($+�*�#+$,� !""W� !$� $%&� ��&,&*$.� ��'!2� +*��(�6&29� ,�4&� ��1!*+0!$+�*,�

!)%+& &�,�4&�"& &"��#�+*$&1�!$+�*�;($�$%&,&�!�&�,+4�"&�+*�$%&+��#(*)$+�*!"+$2�

!*'� "+4+$&'� $�� �!�$+)("!�� '+,)+�"+*&,.� � �*$&1�!$+�*� !)��,,� '+,)+�"+*&,� +,�

(*"+6&"2� $�� ;&� �&!"+0&'� (*$+"� ,$!*'!�',� #��� $%&� &:)%!*1&� �#� ���M&)$�

+*#��4!$+�*�,()%�!,���
��!*'���� ,̀��*'(,$�2��(*'!$+�*��"!,,&,�!,�8&""�!,�

!�)�44�*� �)!;("!�2�#���$%&�)�*,$�()$+�*�+*'(,$�2�%! &�;&&*�#(""2�'& &"��&'�

!*'�+*$&1�!$&'�+*$��!�*&8�1&*&�!$+�*��#�,�#$8!�&�,2,$&4,.��

�%&�;!,+)�+'&!��#�!�;(+"'+*1����'()$�4�'&"�+,�$��#!)+"+$!$&�!*'�!($�4!$&�$%&�

'!$!� $�!*,#&�� ;&$8&&*� '+##&�&*$� !��"+)!$+�*,� (,&'� +*� '+##&�&*$� '&,+1*�

'+,)+�"+*&,�!*'����M&)$�"+#&)2)"&�,$!1&,.�

�

�

�

+1(�&��O�\��*$&1�!$&'����M&)$��!$!;!,&��(+"'+*1����'()$���'&"�

����

�����

�����

����� ������

�����

������

������������������

�������



�NC��

C.���������	����
9����E�
��
C.���������	����
9����E�
��
C.���������	����
9����E�
��
C.���������	����
9����E�
��
DDDD�����	�
�������
��������	�
�������
��������	�
�������
��������	�
�������
�������

��*,$�()$+�*� ���M&)$,� !�&� (*+3(&� *�$� �*"2� +*� $&�4,� �#� $%&� #&!$(�&,� �#� $%&�

���'()$9�;($� $%&� �!�$*&�,� !*'� $%&� ���)&,,&,� +*�8%+)%� $%+,� ���'()$� +,�;(+"$.�

�%+,� (*+3(&*&,,� +,� !� 4!M��� )%!""&*1&� #��� $%&� !��"+)!$+�*� �#� +*#��4!$+�*�

$&)%*�"�129�!,�+$�$2�+)!""2�"&!',�$��"��,&"2�,$�()$(�&'9�,$��*1"2�'&)&*$�!"+0&'�

!*'� !$� $%&� ,!4&� $+4&� 8&!6"2� +*$&1�!$&'� ��� &* +��*4&*$,� +*� 8%+)%�

+*#��4!$+�*��&3(+�&4&*$,�!�&�*�$�"+6&"2�$��;&�6*�8*�;&#��&%!*'�>�!**(,�&$�

!".9�NRRSH����9�NRRR?.��%&�&#��&9�$��!)%+& &�%+1%�&##+)+&*)2�!*'�3(!"+$2��#�$%&�

)�""!;��!$+�*�+*�&!)%�)�*,$�()$+�*����M&)$9� +$� +,�&,,&*$+!"�*�$��*"2�$��,(����$�

$%&� )�44(*+)!$+�*� ���)&,,&,�8+$%+*� $%&� ���M&)$9�;($� $�� )�*,+'&�� $%&�4("$+D

���M&)$�8��6�!*'�$%&�+*'+ +'(!"�*&&',��#�$%&��"!2&�,�!,�8&"".�

�$� )!*� ;&� ,!+'� $%!$� )�""!;��!$+ &� ���)&,,&,� %! &� ;&&*� $%&� *!$(�!"� 8!2� �#�

8��6+*1� +*� )�*,$�()$+�*�#���'&)!'&,.���8& &�9�*&8�'& &"��4&*$,� +*� ���!�&�

��&*+*1� *&8� �����$(*+$+&,� $�� +4��� &� &##+)+&*)2� !*'� )�D��'+*!$+�*� �#�

)�*)(��&*$� ���)&,,&,.� �$� $%&� ,!4&� $+4&9� $%&�&� !�&� +*)�&!,&'� &:�&)$!$+�*,�

!4�*1� )(,$�4&�,� #��� %+1%&�� 3(!"+$29� "�8&�� )�,$9� 4��&� #"&:+;+"+$2� !*'� 4��&�

�&"+!;+"+$2� +*�'&"+ &�2.� �*�!''+$+�*9� )�*,$�()$+�*� $&!4,�!�&�!,6&'� $�� $!6&��*�

4��&� �+,6� *�$� �*"2� #��� ,)%&'("&� !*'� ;('1&$� ;($� !",�� #��� (,&�� ,!$+,#!)$+�*.�

��*,$�()$+�*� $&!4,� !�&� ��&,,&'� $�� #��4("!$&� 8!2,� $�� '&"+ &�� #!,$&�� !*'�

)%&!�&�9� 8+$%�($� ,!)�+#+)+*1� 3(!"+$2� !*'� ,&� +)&!;+"+$2.� �%&� #!,$� $�!)6�

!����!)%9� '�+*1� '&,+1*� !*'� )�*,$�()$+�*� +*� �!�!""&"� ;2� (,+*1� aM(,$D+*D$+4&�

'&,+1*F� +,� +*)�&!,+*1"2� +4�"&4&*$&'.� �%&� #�!14&*$&'� !����!)%� �#�

)�*,$�()$+�*����M&)$,�%!,�!##&)$&'����M&)$�&##&)$+ &*&,,� +*!,4()%�!,� )(��&*$�

��!)$+)&,� '�� *�$� &##&)$+ &"2� &*)�(�!1&� $%&� +*$&1�!$+�*9� )�D��'+*!$+�*� !*'�

)�44(*+)!$+�*� ;&$8&&*� $%&� ���M&)$� $&!4.� ��� � &�)�4&� ,()%� '+##+)("$+&,�

�&,&!�)%&�,� %! &� &4;�!)&'� $%&� )�*)&�$� �#� )�""!;��!$+ &� &*1+*&&�+*1� !,� !�

��$&*$+!"�4&$%�'�#���)�*,$�()$+�*����M&)$,.��%+,��&"!$+ &"2�*&8��%+"�,��%2��#�

'&,+1*� !*'� 4!*(#!)$(�&� %!,� ,�(1%$� $�� �&D+*$��'()&� $%&� #"&:+;+"+$2� !*'�

!'!�$!;+"+$2� �#� $%&� )�!#$,4!*�(,+*1�4("$+D'+,)+�"+*!�2� $&!4,9� ��1!*+0&'� ;2�

���)&,,��!$%&��$%!*�#(*)$+�*9�$��)�*$+*(�(,"2�)�*,+'&��!""�#!)$��,�+* �" &'�+*�

���)&,,.�



�NCS�

�*��(�6&29� ,&�!�!$+�*��#�'&,+1*9� &*1+*&&�+*1�!*'����'()$+�*�#(*)$+�*,9�!*'�

$%&�)�*,&3(&*$�+*!;+"+$2��#�$%&,&�#(*)$+�*,�$��)�44(*+)!$&�&##&)$+ &"2�"&!'�$��

,+1*+#+)!*$� ���;"&4,.� �$� +,� )"&!�� $%!$� $%&� +4���$!*)&� �#� %! +*1� ,&!4"&,,�

+*$&�*!"�!*'�&:$&�*!"����M&)$�+*$&�#!)&,�+,�+*)�&!,+*1.��*&��#�'&)+,+ &�#!)$��,�

+*� ,(����$+*1� +$� +,� (*'+,�(�$&'� +*#��4!$+�*� #"�8.� �*� $%&� "!,$� '&)!'&�

,+1*+#+)!*$� &##��$,� �#� �&,&!�)%� )�44(*+$2� %! &� ;&&*� '+�&)$&'� $�� ,(����$�

)�*)(��&*)2��#����)&,,&,� +*�'&,+1*�,$!1&9� )�*,+'&�!;"2�"&,,�#����$%&�����M&)$�

,$!1&,.���1!*+0!$+�*,� ,%�("'�!'��$� )�""!;��!$+ &�;(,+*&,,�4�'&",�;!,&'� �*�

&"&)$��*+)!""2�&*!;"&'� +*$&�!)$+�*� !4�*1� $%&+�� +*$&�*!"��&�,�**&"9�;(,+*&,,�

�!�$*&�,9� !*'� )(,$�4&�,.�E+$%�($� !������+!$&� ,$�()$(�&,� !*'� ���)&,,&,� +*�

�"!)&9�$%&���$&*$+!"��#����$��+4��� &�'&)+,+�*D4!6+*1�!*'�)�44(*+)!$+�*�+*�

���M&)$,�8+""�;&�"�,$.�

��""!;��!$+�*� +,� *�$� !� *&8� $&)%*�"�12H� +$� +,� M(,$� #+""+*1� $%&� )�44(*+)!$+�*�

1!�,�8+$%����M&)$��!�$+)+�!*$,.��($�+$��&3(+�&,�!�)%!*1&��#��&�,�&)$+ &�,+*)&�

$%&� $�!'+$+�*!"� +*8!�'D#�)(,&'� )�4�!*2�  +,+�*� "&! &,� )�""!;��!$+�*�

�����$(*+$+&,�(*&:�"�+$&'.���""!;��!$+ &�*&$8��6,�,%�("'�;&�'& &"��&'�#+�,$�

+*� "�1+,$+),� !*'� ,(��"2� )%!+*9� *&:$� +*� &*1+*&&�+*1� !*'� "!�1&D,)!"&� ���M&)$,�

!*'�$%&*�+*�,&� +)&,�+*'(,$�2�!*'��(;"+)�,&)$���

��D;!,&'�;(,+*&,,�)�""!;��!$+�*�,(����$,�!*2;�'2�!*2$+4&9�!*28%&�&�8+$%�

1��(�8!�&� +*$&1�!$+�*� #��� a#�+)$+�*"&,,F� )�""!;��!$+ &�  !"(&� )�&!$+�*� !*'�

��� +'&� )�*$&:$D!8!�&� �&�,�*D��+&*$&'� 6*�8"&'1&� ,(����$� #��� +*'+ +'(!",�

!*'�'+,$�+;($&'�1��(�,.���)�*$&:$D!8!�&�)�""!;��!$+ &�&* +��*4&*$�#���*&:$D

1&*&�!$+�*�;(,+*&,,�*&$8��6�+,�!�*&8�$2�&��#�)�D��&�!$+ &�&* +��*4&*$�$%!$�

+,� �&�,�*D)&*$&�&'9� %+1%"2� !'!�$+ &� !*'� 6*�8"&'1&� ,(����$&'.� �%+,� 8+""�

,(����$� $%&� +*'+ +'(!"+$2� *&&'� �#� &*1+*&&�,� ;2� ,(����$+*1� $%&+�� +*'+ +'(!"�

)�&!$+ &�8��6� +*�#"&:+;"&�!*'�!'!�$!;"&�#!,%+�*�'(&� $�� $%&+��'+##&�&*$� ��"&,9�

&:�&�$+,&�!*'��&�,�*!"�&:�&�+&*)&.�

(�$%&���*D"+*&�)�""!;��!$+�*�+*�)�*,$�()$+�*�$��!�*&8�"& &"���� +'&,�!*���&*�

)�*)(��&*$�&*1+*&&�+*1��"!$#��4�8+$%�!))&,,�$��+*$&""+1&*$�,&� +)&,�!*'�$��",�

$%!$�8+""�,(����$�4("$+D���M&)$�8��6�#���$%&�&*1+*&&�,�8��6+*1�)�*)(��&*$"2�

�*�,& &�!"����M&)$,�!$�$%&�,!4&�$+4&�����



�NCO�

��""!;��!$+�*� +*� #��4!"� �!�$*&�,%+�,� !,� 8&""� !,� +*� +*#��4!"� *&$8��6,� 8+""�

'�4+*!$&� $%&�8!2�8&�8��6� +*� $%&�#($(�&.����&*!;"&� $%&� )�4�!*+&,� $�� ,%+#$�

#��4� $�!'+$+�*!"� ��1!*+0!$+�*,� $�� #"&:+;"&� !*'� !1+"&� *&$8��6,9� $%&� 8%�"&�

"+#&)2)"&��#�)�""!;��!$+�*�%!,�$��;&�)� &�&'�>���D	�������M&)$9�����9?.�

�*$&1�!$+�*�!*'��*$&���&�!;+"+$2��#����,2,$&4,�!�&�!*�&4&�1+*1�(,&��'&4!*'.�

�))��'+*1�$��$%&+��"& &"��#�)�""!;��!$+�*9�$%&�#($(�&��#�)�*,$�()$+�*�)�4�!*+&,�

,%�8*�+*�+1(�&D�P�)!*�;&�)"!,,+#+&'�!,�#�""�8,H��

D��4�$%&�&:$&*'&'�&*$&���+,&�

D��� +�$(!"���1!*+0!$+�*,��

D���+*$&�D*&$8��6&'9�6*�8"&'1&D'�+ &*9�!1+"+$2�

D���,4!�$���1!*+0!$+�*�&)�,2,$&4�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

+1(�&��P�\�($(�&��#���*,$�()$+�*���4�!*+&,��

�

�



�NCP�

��4+*1� #��4� $%&� 8��"'� �#� 4�*�"+$%+)� )�4�!*+&,� ;!,&'� �*� �!2"���

��1!*+0!$+�*9� $%&� +*'(,$�+!"� )�44(*+$2� +,� #!)+*1� !� �!�+'� !*'� )�*,$!*$�

& �"($+�*.� �%&� 1��8+*1� +*$��'()$+�*� �#� �*#��4!$+�*� �&)%*�"�12� !$� !""� $%&�

"& &",� �#� $%&�  !�+�(,� ���)&,,&,� +,� 4!6+*1� ��,,+;"&� $%&� '& &"��4&*$� �#� *&8�

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

8+""� ;&� �!�$� �#� ,�4&� ,(,$!+*!;"&� )�""!;��!$+ &� *&$8��6,� $%!$� 8+""� !)$� !,�

;�&&'+*1�&* +��*4&*$,�#���$%&�#��4!$+�*��#�'2*!4+)� +�$(!"���1!*+0!$+�*,�+*�

�&,��*,&�$��#!,$�)%!*1+*1�4!�6&$������$(*+$+&,�!*'�)�*'+$+�*,.�

�%&,&���1!*+0!$+�*,�!�&�#+$$+*1�;&$$&��!*'�;&$$&��8+$%�$%&�*&&'��#�+*)�&!,+*1�

)�4�&$+$+ &*&,,�!*'��&!)$+ &*&,,�$��$%&�4!�6&$�& �"($+�*.��#$&��$%&�&:$&*'&'�

&*$&���+,&�;(+"$�!��(*'�$%&�,(��"2�)%!+*9�$%&� +�$(!"�&*$&���+,&�;!,&'��*�$%&�

$&4���!�2� !,,�)+!$+�*� �#� �"!2&�,� +* �" &'� +*� !� )�(�"&� ���'()$G���)&,,�

'& &"��4&*$9� $%&� �!�!'+14� �#� *&$8��6&'� &*$&���+,&� !��&!�+*1.� �%&� ,4!�$�

��1!*+0!$+�*�>��?�+,�!�)�""!;��!$+ &9�*&$8��6&'���1!*+0!$+�*9�8%+)%�*&$8��6�

+*'(,$�+!"�)�4�&$&*)+&,9�)�**&)$�+*'+ +'(!",�!*'�+**� !$&�!*'�)�&!$&� !"(&,.�����

C.�.N�
:$&*'&'�
*$&���+,&�>��44(*+)!$+�*?C.�.N�
:$&*'&'�
*$&���+,&�>��44(*+)!$+�*?C.�.N�
:$&*'&'�
*$&���+,&�>��44(*+)!$+�*?C.�.N�
:$&*'&'�
*$&���+,&�>��44(*+)!$+�*?����

�%&� $&�4� d&:$&*'&'� &*$&���+,&d� �&��&,&*$,� $%&� )�*)&�$� $%!$� !� )�4�!*2� +,�

4!'&�(��*�$�M(,$��#� +$,� &4�"�2&&,9� +$,�;�!�'�4&4;&�,9� !*'� &:&)($+ &,9�;($�

!",�� +$,� ;(,+*&,,� �!�$*&�,9� +$,� ,(��"+&�,9� !*'� & &*� +$,� )(,$�4&�,.� �$�

)�""!;��!$&,�8+$%� ,(��"+&�,9� �!�$*&�,�!*'� )(,$�4&�,� $�� ,$�&!4"+*&�;(,+*&,,�

���)&,,&,� D� 1�+*1�;&2�*'� $�!'+$+�*!"�;�(*'!�+&,�!*'� &*%!*)+*1�;&*&#+$,�#���

!"".��$�)!*��*"2�;&�,())&,,#("�+#�!""��#�$%&�)�4��*&*$�1��(�,�!*'� +*'+ +'(!",�

%! &� $%&� +*#��4!$+�*� $%&2� *&&'� +*� ��'&�� $�� '�� ;(,+*&,,� &##&)$+ &"2� >���D

	�������M&)$9�����9?.�


:$&*'&'� &*$&���+,&� !��"+)!$+�*,� +*)"('&� �&"!$+�*,%+�,�;&$8&&*� !� )�4�!*2�

!*'� +$,� &4�"�2&&,9�4!*!1&�,9� �!�$*&�,9� )(,$�4&�,9� ,(��"+&�,9� !*'�4!�6&$,.�

��(� *&&'� $�� 6*�8� 2�(�� ,(��"+&�, �̀ ,$�)6� )�*'+$+�*,� +*� �&!"D$+4&.� ��(��

)(,$�4&�,�!*'��!�$*&�,�*&&'�$��6*�8�!;�($�2�(��"!$&,$����'()$,����,&� +)&,�

!,� ,��*� !,� $%&2 �̀&� ! !+"!;"&.� ��(��;�!�'� !*'��
�� *&&'� $�� %! &� $%&�"!$&,$�

#+*!*)+!"� +*#��4!$+�*� !$� $%&+�� #+*1&�$+�,� +*� ��'&�� $�� 4!6&� !������+!$&�



�NCQ�

'&)+,+�*,� !;�($� $%&� )�4�!*2 ,̀� #($(�&.� �%&� &:$&*'&'� &*$&���+,&� +,� !*�

+*$�+)!$&9� +*$&�)�**&)$&'� *&$8��6� �#� +*#��4!$+�*9� !*'� 2�(� *&&'� $�(&�

&*$&���+,&D,$�&*1$%�,�"($+�*,�$��$+&�!""�$%&,&�$�1&$%&��

C.�.���+�$(!"���1!*+0!$+�*�>��44(*+)!$+�*�Y�����&�!$+�*?C.�.���+�$(!"���1!*+0!$+�*�>��44(*+)!$+�*�Y�����&�!$+�*?C.�.���+�$(!"���1!*+0!$+�*�>��44(*+)!$+�*�Y�����&�!$+�*?C.�.���+�$(!"���1!*+0!$+�*�>��44(*+)!$+�*�Y�����&�!$+�*?����

�%&� $&�4� �+�$(!"� ��1!*+0!$+�*� >��?� +,� (,&'� #��� '&,)�+;+*1� !*� ��&�!$+�*!"�

,$�()$(�&�)�&!$&'�#��4�'+##&�&*$���1!*+0!$+�*!"�&*$+$+&,�#���!�,�&)+#+)�;(,+*&,,�

�(���,&.���,$��#$&*�!",��$&)%*�"�12��##&�+*1� +�$(!"��&!"+$29���9�+,�,&&*�!,�!*�

+4���$!*$� &*!;"&�� #��� ��,.� �� )%!�!)$&�+0+*1� #&!$(�&� +,� !� ,(;,$!*$+!"�

!��"+)!$+�*� ��� #��� $%&� ,(����$� �#� +*$�!D� ��� +*$&�D)�4�!*2� )���'+*!$+�*� !*'�

)���&�!$+�*� #��� $%&� )�4�&*,!$+�*� �#� )&*$�!"� 4!*!1&4&*$� #(*)$+�*,� �#� $%&�

&*$&���+,&. 

��  +�$(!"� &*$&���+,&� +,� !� �!�$+)("!�� )!,&� �#�  +�$(!"� ��1!*+0!$+�*.� d��  +�$(!"�

&*$&���+,&�+,�!�$&4���!�2�!""+!*)&��#�&*$&���+,&,�$%!$�)�4&�$�1&$%&��$��,%!�&�

,6+"",� ��� )��&� )�4�&$&*)+&,� !*'� �&,�(�)&,� +*� ��'&�� $�� ;&$$&�� �&,��*'� $��

;(,+*&,,� �����$(*+,49� !*'� 8%�,&� )�D��&�!$+�*� +,� ,(����$&'� ;2� )�4�($&��

*&$8��6,.d�

V��1!*+0!$+�*!"� ,$�()$(�&,� !�&� )!""&'�  +�$(!"9� +#� "&1!""2� +*'&�&*'&*$�

&*$&���+,&,9�+*,$+$($+�*,�!*'G���+*'+ +'(!",9�8%+)%�!��&!��!*'�)���&�!$&�8+$%�

$%&��$%&�,�!,��*&�&*$&���+,&9�+*���'&��$���(�,(&�)�44�*�;(,+*&,,�+*$&�&,$,.�

��D��&�!$+�*�)!*�;&�;!,&'��*�&+$%&��!�,$!;"&�>,$!$+)?����!�'2*!4+)�*&$8��6.���

)%!�!)$&�+0+*1� #&!$(�&� +,� !� ,(;,$!*$+!"� !��"+)!$+�*� �#� ��� #��� $%&� ,(����$� �#�

+*$�!D����+*$&�D)�4�!*2�)���'+*!$+�*�!*'�)���&�!$+�*�#���$%&�)�4�&*,!$+�*��#�

)&*$�!"�4!*!1&4&*$�#(*)$+�*,��#�$%&�&*$&���+,&.��+�$(!"���1!*+0!$+�*,�!+4�!$�

$%&���$+4+0!$+�*��#�$%&� !"(&�)�&!$+�*�)%!+*�;2�;�+*1+*1�+*�)��&�)�4�&$&*)+&,9�

!,�8&""�!,� $%&� ,��&!'� �#� �+,69� )�,$,9� &$).� �#� $%&� +*'+ +'(!"��!�$*&�,.W� >�&$&��

E&+f9���,)%(*1,0&*$�(4��*#��4!$+69�V�+�$(!"��(,+*&,,��&$8��6+*1�\��$!$&�

�#�$%&���$W9��!�",�(%&�����? 

�,� !� )�*)"(,+�*9� $%&� #�""�8+*1� #&!$(�&,� !�&� ,&&*� $2�+)!"� #��� �+�$(!"�

��1!*+0!$+�*,@�

�



�NCR�

D���4;+*!$+�*��#�)��&�)�4�&$&*)+&,�;(+"$�(��#��4�,& &�!"���1!*+0!$+�*,9�

D��+1%�"& &"��#�)�44(*+)!$+�*9�&*!;"&'�;2����

D��&4���!�2�)�!"+$+�*�#���!�,�&)+#+)�$!,6�

D��!,&'��*�!�"�*1D$&�4� )�D��&�!$+�*�&* +��*4&*$� >;�&&'+*1�&* +��*4&*$����

&*$&���+,&�*&$8��6?�

C.�.C��&$8��6&'���1!*+0!$+�*�>��44(*+)!$+�*�Y����&�!$+�*�Y��*$&1�!$+�*?C.�.C��&$8��6&'���1!*+0!$+�*�>��44(*+)!$+�*�Y����&�!$+�*�Y��*$&1�!$+�*?C.�.C��&$8��6&'���1!*+0!$+�*�>��44(*+)!$+�*�Y����&�!$+�*�Y��*$&1�!$+�*?C.�.C��&$8��6&'���1!*+0!$+�*�>��44(*+)!$+�*�Y����&�!$+�*�Y��*$&1�!$+�*?����

�%&�$�&*'�+,�1�+*1�$�8!�',�+*$&1�!$&'9�*&$8��6&'�)�4�!*+&,�8+$%�!�)�44�*�

'!$!�;!,+,�!*'�8+$%�!�%+1%�"& &"��#�$%&�,%!�+*1��#�6*�8"&'1&9�'!$!�!*'�$��",�

!*� � &�!""� *&&'� #��� �&,&!�)%� !*'� '& &"��4&*$� +*� $%&� #�""�8+*1� !�&!,� +,�

*&&'&'@�

D�$%&�+*$&1�!$+�*��#�%(4!*�*&&',�+*$��$&)%*+)!"�'& &"��4&*$,�

D�)�44(*+)!$+�*�!;+"+$+&,�

D�,&!4"&,,�!*'�+*$&1�!$&'����)&,,&,�

D�+*'&�&*'&*$�+*#�!,$�()$(�&�!*'�

D��;M&)$���+&*$&'�'!$!�4�'&",�

��*&$8��6&'�&*$&���+,&�!""�8,� $�� ,%!�&� �&,�(�)&,�!*'� $�� +*)�&!,&�! !+"!;"&�

�&,�(�)&,�#��� !� ���M&)$�;2� $%&� )�""!;��!$+�*� !*'� +*$&1�!$+�*��#� !""��!�$*&�,.�

��� $%&� �&!"+0!$+�*� �#� !� *&$8��6&'� &*$&���+,&9� $%&� '!$!� ,%!�+*1� !*'�

+*$&���&�!;"&� !��"+)!$+�*,� !�&� !;,�"($&"2� !� 4(,$.� �%+,� 4&!*,� !,� 8&""� !*�

+*#��4!$+�*� &:)%!*1&� !*'� ,%!�&'� ,&� +)&,� 8+$%� !� 1��'� 8��6+*1� '�)(4&*$�

!*'� +*$&1�!$&'� '!$!� 4!*!1&4&*$.� E��6#"�8� ,&� +)&,9� ���)&,,&,� !*'�

8��6#"�8�$&4�"!$&,�%! &�$��;&�)�**&)$&'�(*'&���&1!�'��#���,,+;"&����;"&4,�

8+$%� $%&� ,&)(�+$2.� ��� &*!;"&� �&��"&� \� �*� $%&� �$%&�� ,+'&� D� $�� 8��6� +*� !�

*&$8��6&'�&*$&���+,&9�(,&�D#�+&*'"2�)�""!;��!$+�*�$��",�%! &�$��;&�'& &"��&'.�

+1(�&D�Q�;&"�8�'&�+)$,�!�"!2&�&'����!�)%+$&)$(�&�#���'+,$�+;($&'�&*1+*&&�+*1�

#���)�*,$�()$+�*�



�N���

�

�

+1(�&� �Q� \� �!2&�&'� ��� ��)%+$&)$(�&� #��� �+,$�+;($&'� 
*1+*&&�+*1� #���

��*,$�()$+�*�>��(�)&@������&�,�&)$+ &9����N?��

�

�� &�2� +4���$!*$� �&3(+�&4&*$�8+$%�%+1%&,$���+��+$2�#��� $%&� �!�$+)+�!*$,� !,�

!*�&*!;"&��#���!�*&$8��6&'�&*$&���+,&�!,�!�8%�"&�+,�!�)�44�*�'!$!�,%!�+*1.�

�*$&1�!$&'�(,&�D#�+&*'"2�)�""!;��!$+�*D$��",�%! &�$��;&�'& &"��&'�+*���'&��$��

,(����$�)�""!;��!$+�*��#�$%&�&4�"�2&&,.��#�!�1��'�8��6+*1�)�""!;��!$+�*�8+$%�

$%&� ,%!�+*1� �#� !� )�44�*� '!$!;!,&� !*'� !� )�44�*� $��"� (,!1&� ,%�("'� ;&�

�&!"+0&'9� $%+,� !",��4&!*,9� $%!$� ,&)(�+$2� ���;"&4,�4(,$�;&� ,�" &'.��� ,%!�&'�

!*'� '+,$�+;($&'� ���'()$� '!$!;!,&� %!,� $�� ;&� +4�"&4&*$&'� !*'� #�!4&8��6�

+*)"('+*1� ,$!*'!�',� !*'� !� 6*�8"&'1&� ;!,&� ,%�("'� ;&� +*$&1�!$&'� +*$�� !�

*&$8��6&'� &*$&���+,&.� �*$&1�!$+�*� �#� 6*�8"&'1&� 4!*!1&4&*$� +*$�� $%&�

*&$8��6� +,� !� 4(,$.� ���4��&� ��1!*+0!$+�*!"� !,�&)$,9� !*� &##+)+&*$� ,&$D(�� �#�

4&$%�',�!*'����)&,,&,�!*'�!�;&$$&��)�,$�&,$+4!$+�*�+,�*&&'&'.����&*!;"&�!*�

+*$&�D�!*'�+*$�!D)�4�!*2�)�""!;��!$+�*9�!))&,,��+1%$,�#���& &�2��!�$*&��%! &�

$��;&�&,$!;"+,%&'.��*���'&��$��,(����$�$%&,&���1!*+0!$+�*!"��&3(+�&4&*$,�#���

*&$8��6&'� &*$&���+,&,9� ,&$D(�� �#� )�*$�!)$(!"� !*'� ��1!*+0!$+�*!"� !,�&)$,� +,�

*&&'&'.��""� +*�!""9�!�8&""��&,�(�)&��"!**+*1� >+*)"('+*1��	� )�4�&$&*)+&,?� +,�

*&&'&'�!,�8&"".�

U���U���U���U���

�*$&�#!)&,�*$&�#!)&,�*$&�#!)&,�*$&�#!)&,
K��K��K��K������


:��&,,��!$!��!*!1&�
:��&,,��!$!��!*!1&�
:��&,,��!$!��!*!1&�
:��&,,��!$!��!*!1&����� ���M&)$�+"&��&� &�����M&)$�+"&��&� &�����M&)$�+"&��&� &�����M&)$�+"&��&� &������

���'()$���'&"����'()$���'&"����'()$���'&"����'()$���'&"�

�!*!1&4&*$�!*!1&4&*$�!*!1&4&*$�!*!1&4&*$���� �&$��&$��&$��&$�

(�(�(�(�����

�!)6�(��!)6�(��!)6�(��!)6�(�����
��)(4&*$���)(4&*$���)(4&*$���)(4&*$�

�!*!1&4&*$�!*!1&4&*$�!*!1&4&*$�!*!1&4&*$����

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

�))&,,���*$��"�))&,,���*$��"�))&,,���*$��"�))&,,���*$��"����
U���U���U���U�������

�*$&�#!)&,�*$&�#!)&,�*$&�#!)&,�*$&�#!)&,����

�('+$��('+$��('+$��('+$�

��!+",��!+",��!+",��!+",����

�
	���
�
	���
�
	���
�
	���
����

���
�����
�����
�����
������

�������������������������������������������������������� �*$&�*&$9�����9�U��9����G���*$&�*&$9�����9�U��9����G���*$&�*&$9�����9�U��9����G���*$&�*&$9�����9�U��9����G������

	&"&!,&�	&"&!,&�	&"&!,&�	&"&!,&�

�!*!1&4&*�!*!1&4&*�!*!1&4&*�!*!1&4&*

�����
	�����
	�����
	�����
	DDDD����

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

������������������������������������������������
��,$���,$���,$���,$�

�+;�!�2�+;�!�2�+;�!�2�+;�!�2����

���'()$+�*����'()$+�*����'()$+�*����'()$+�*�����

�&$%�'��+;�!�2�&$%�'��+;�!�2�&$%�'��+;�!�2�&$%�'��+;�!�2����

�&,$���!)$+)&��&,$���!)$+)&��&,$���!)$+)&��&,$���!)$+)&�

�+;�!�2�+;�!�2�+;�!�2�+;�!�2����

EEE����8,&��>������Y�U����!1&,�?EEE����8,&��>������Y�U����!1&,�?EEE����8,&��>������Y�U����!1&,�?EEE����8,&��>������Y�U����!1&,�?����
�����	
�
��������	
�
��������	
�
��������	
�
�����������

���'()$���'&"��*$&�#!)&����'()$���'&"��*$&�#!)&����'()$���'&"��*$&�#!)&����'()$���'&"��*$&�#!)&�

>��9����?>��9����?>��9����?>��9����?����



�N�N�

C.�.�� �4!�$� ��1!*+0!$+�*� >��44(*+)!$+�*Y� ����&�!$+�*Y� �*$&1�!$+�*Y�C.�.�� �4!�$� ��1!*+0!$+�*� >��44(*+)!$+�*Y� ����&�!$+�*Y� �*$&1�!$+�*Y�C.�.�� �4!�$� ��1!*+0!$+�*� >��44(*+)!$+�*Y� ����&�!$+�*Y� �*$&1�!$+�*Y�C.�.�� �4!�$� ��1!*+0!$+�*� >��44(*+)!$+�*Y� ����&�!$+�*Y� �*$&1�!$+�*Y�

�**� !$+�*�?�**� !$+�*�?�**� !$+�*�?�**� !$+�*�?����

����

�

�

�

�

�

�

+1(�&��R�\��4�"&4&*$!$+�*��!$%�#���($(�&���*,$�()$+�*���1!*+0!$+�*,��

�

�%&�+'&!"� +,+�*�#���$%&�#($(�&�,%�8,��4!�$���1!*+0!$+�*,9�8%+)%�!�&�+*$&�D

*&$8��6&'9�6*�8"&'1&D'�+ &*�!*'�!1+"&9�!,�8&""�!,�+*$!*1+;"&�!*'�8&""�'�+ &*�

;2� )(,$�4&�� !*'� 4!�6&$� �&3(+�&4&*$,.� �%&�&#��&� �4!�$� ��1!*+0!$+�*,�

)�**&)$� +*'+ +'(!",�;2�;(+"'+*1�(�� +*'(,$�+!"�)�4�&$&*)+&,9� )�&!$+*1� !"(&,�

!*'� �&4!+*+*1� !'!�$+ &� !*'� +**� !$+ &.� �*� $%&,&� ��1!*+0!$+�*,9� $%&� ���

*&$8��6� +,� +*$&�)�**&)$&'� !*'� "+4+$"&,,.� �%&� ��1!*+0!$+�*!"� *&$8��6� +,� !*�

!1+"&9� #"&:+;"&9� ��1!*+0!$+�*!"� $&!4� !*'� $%&� *&$8��6&'�6*�8"&'1&� +,� "+6&� !�

%2�&�"+*6&'� ��1!*+0!$+�*.� �*� ��'&�� $�� �&!"+0&� !� �4!�$� ��1!*+0!$+�*� +*� $%&�

#��4� �#� !� )�""!;��!$+ &� *&$8��6� 8+$%� !*� !' !*)&'� ;(,+*&,,9� +**� !$+ &�

%(4!*� )&*$&�&'� ��1!*+0!$+�*,� 8+$%� +*$&""+1&*$� +*#�!,$�()$(�&,� !�&�

*&)&,,+$+&,.��&� +)&�&*1+*&&�+*1�!*'�%�"+,$+)����'()$�'& &"��4&*$�8+""��&,("$�

#��4�$%+,�!'!�$!$+�*�>���D	�������M&)$9�����?�

C.C����
�C.C����
�C.C����
�C.C����
�DDDD���
�������
�������
�������
��������

�#�8&�)�*,+'&��$%&�1��8+*1��#�,&4!*$+)��+)%*&,,�!*'�"�)!$&��(�6+,%���!)$+)&H�

�!�&��*���

!:����

��)(4&*$�N��

 

SITUATION 2004 : 
Integration of suppliers and 
customers into engineering 

processes is insufficient 
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networking innovative 

organizations with long term 
collaboration 
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   * Self-configurable
* Functionally adaptable, 
* Remotely manageable, 
* Socially cohesive 
* Human supportive 
* Environmental friendly
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InterInter--enterprise enterprise 
servicesservices

Acces controlAcces control, , 
interinter--enterpriseenterprise
coordinationcoordination

InterInter--enterprise enterprise 
communication communication 
standardsstandards

ApplicationsApplications,  ,  
systems systems &&
data data repositoriesrepositories

Human Human 
interfaceinterface

ExtraExtra--enterprise enterprise 
linkslinks & & interfacesinterfaces

Shared Shared data & data & 
knowledge knowledge 
repositoriesrepositories

InterInter--enterprise enterprise 
servicesservices

Acces controlAcces control, , 
interinter--enterpriseenterprise
coordinationcoordination

InterInter--enterprise enterprise 
communication communication 
standardsstandards

ApplicationsApplications,  ,  
systems systems &&
data data repositoriesrepositories

Human Human 
interfaceinterface

ExtraExtra--enterprise enterprise 
linkslinks & & interfacesinterfaces

Shared Shared data & data & 
knowledge knowledge 
repositoriesrepositories

Examples of services:
• Best practices
• Collaboration support
• Document mgt
• e-Commerce
• Legal support: 

authentication, 
authorisation ...

• Model checking
• Partnering
• Product data libraries
• Workflow support
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APIAPI

bcXMLbcXML, IFC, Internet, ..., IFC, Internet, ...

Transaction managementTransaction management

InIn--househouse
modelmodel

DBDB

Company Z

User interfaces:
• 2D – 3D – 4D – nD
• Context awareness
• Mobile & ubiquitous access
• Visualisation / simulation

Company YCompany YCompany Y

Company XCompany XCompany X

Examples:
• Bidding
• CAD, CAE
• CRM
• Decision 

support
• ERP
• Facility mgt
• MIS

Model based
applications
Model based
applications

InIn--househouse
knowknow--
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DBDB

Project ~  
Virtual
Enterprise
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2004 2006 2007 2008 2009 2011 2012 2013 2014

KNOWLEDGE MANAGEMENT STRATEGY FRAMEWORK

Data Security 
Infrastructures, Standards, Access Rights and Secure 

Interfaces for Distributed Engineering Teams 

Integration of Knowledge Management and Quality Management 
Generalization of the Model Representation in Order to Drive the Re-Use

Combination and Integration of Different KM Systems into One System 
Management for the whole Life-Cycle 

Interoperability and Exchange of Knowledge between 
Designers and Suppliers (CAD-/PDM-systems) 

Protection of Knowledge Esp. Concerning the Fluctuation of Employees 

COLLABORATIVE COMPETENCE DEVELOPMENT

2005 2010

PROTECTION OF KNOWLEDGE 

Task-and Process Specific Knowledge Delivery
Standardisation of Life Cycle Data 

Semantic-based providing of information on different devices 

Access to and capturing of implicit knowledge and converting to explicit knowledge 

Extraction of Know-How and Know-Why from Work 
Knowledge on Customer 

Intelligent data management  

Save the best people know how while they are doing their real work 

Personalized Knowledge Management

INTELLIGENT KNOWLEDGE-BASED SYSTEMS

ACQUISITION, SHARING, STORAGE, UPDATING AND INTEGRATION OF KNOWLEDGE
2010

Automatically understanding of content structure of individual 
knowledge flows

2005

KNOWLEDGE HARVESTING

Making Sense of and Using Available Knowledge
Management of Informal Networks 

Standards for Knowledge Exchange 

Knowledge Methods and Systems to Motivate People to Share Knowledge & Accept Knowledge from Others

Mapping of Engineering-Ontologies 

Role- or competency-based knowledge delivery 

 Protection of Knowledge and IPR
Accuracy and Updating of Knowledge to Support Professional Judgment

INTEGRATION OF KNOWLEDGE AND KNOWLEDGE MANAGEMENT SYSTEMS
Integration of knowledge management systems with workflow 

Knowledge-data storage and maintenance 
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2004 2006 2007 2008 2009 2011 2012 2013 2014

2004 2006 2007 2008 2009 2011 2012 2013 2014

Infrastructure integration, Open Grid Services
Self Defensive networks

Intelligent man machine interface
Self organizing semantic based context-aware systems

Mobile Security and control on-the-fly
Advanced IPR and identity management

2005 2010

Device Independence (PDA, cellular phones, notebooks, desktop personal computers)
Network Integrated Remote controlled devices

Wireless Network
Mobile& wearable IT device

Localising technologies and telematics (GPS, Cell Lock, Snap Track)
Broadband Network

Semantic based Integration of Network through IPv6

Standardization of security and control measures

INFRASTRUCTURE FOR SECURITY AND AUTHENTICITY MANAGEMENT

AMBIENT INTELLIGENCE

Infrastructures, Standards, Access Rights and Secure 
Interfaces for Distributed Engineering Teams 

Seamless Interconnectivity and integration
Open Ubiquitous Network access

Mapping of engineering-ontologies/semantics
Adaptive Multi modal Interfaces

Digital Convergence
Intelligent Computing

Instant messaging with video streaming, teleconferencing

UBIQUITOUS COMMUNICATION & COMPUTING

INTELLIGENT ANYTIME,  ANYWHERE, ANYDEVICE ACCESS
2005 2010

UBIQUITOUS AND TRANSPARENT ACCESS
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2004 2006 2007 2008 2009 2011 2012 2013 2014

2004 2006 2007 2008 2009 2011 2012 2013 2014

TRANSPARENT SECURITY AND PRIVACY MANAGEMENT

Intelligent data management
Integration of Suppliers and Customers

Improvement of Standards and Methods for Interoperability -> Flexibility
Facilities of Data Exchange (STEP)

Communication, Device independence,Infrastructure integration

Sharing Resources/Services, Multi Project Space – Grid Computing
Interoperable Tools for Synchronous and Asynchronous Collaboration

Ubiquitous Adhoc Collaboration

USER FRIENDLY COLLABORATION ENVIRONMENT
Web based client and groupware

COLLABORATIVE PROCESS MODEL FOR FLEXIBLE, DYNAMIC DESIGN OF COLLABORATION

MANAGEMENT OF CROSS-ENTERPRISE COLLABORATION

Innovative user interfaces (VR-workplaces, teaching)
Smart-self controlling teams

Collaborative Workflows, interenterprise workflow support
Standardized information and process models exchange and linking

NETWORKED COLLABORATION STRATEGY FRAMEWORK

USER FRIENDLY, UBIQUITOUS TRANSPARENT COLLABORATION
2005 2010

Teleconferencing, Mobile Collaboration
Data Access, Shared and Distributed Databases

Partner searching services, rules of the game,skills and services directory and process mapping
Support and shared templates for contractual, organizational and 

management aspects

2005 2010

Trust Management
Collaborative Policy and Conflict Management

Standardization of Security and Control Measures
Transparent contracting
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2004 2006 2007 2008 2009 2011 2012 2013 2014

2004 2006 2007 2008 2009 2011 2012 2013 2014

Mapping of engineering-ontologies
Interoperable modelling tools and platforms

Open Model Level API Standard & OO Model Servers
Intelligent holistic flexible system modelling

Integrated Model based Standard
Model Checking, Configuration and Complexity Management

Improved and Innovative Model Driven User Interfaces 
(Multimodal Interaction Methods)

General Model Mapping

2005 2010

Semantic oriented product creation information(XML etc.)
Data exchange standards, translators (bcXML,IFC,STEP)

4D (3D + time)
5D (4D + cost)

Virtual Reality Simulation 

Object-based CAD (ArchiCAD, ADT, TriForma, Revit, even Visio)

Model-document/drawing linking

OO modeling / standards

MULTIDISCIPLINARY PRODUCT AND PROCESS DATA MODELS

INTEGRATED EXTENSIBLE ADAPTIVE MODELING ENVIRONMENT

MODEL-BASED ENGINEERING

MULTIDISCIPLINARY INTEGRATED ADAPTIVE MODELLING
2005 2010

3D Design and visualisation

Product use simulation 

Process modelling and simulation
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2004 2006 2007 2008 2009 2011 2012 2013 2014

2004 2006 2007 2008 2009 2011 2012 2013 20142005 2010

Integration of DMU and PMU
Organizational Aspects of Virtual Engineering Validation

Change in Demand Suppliers
Open Source Impact

Fast “what-if” analysis between alternatives vs. performance vs. Costs
Modelling Methods (representation) and Standards for Geometry Model (connected to the type of use)

Virtual Prototyping and Virtual Testing (Multidisciplinary Optimisation Support)

Engineering Decision Support System

Agile Review with Virtual Reality

IMPROVED APPLICATION PERFORMANCE/ REAL TIME BEHAVIOUR
Interactive Multi-disciplinary Optimization

Life Cycle Aspects

INTEGRATION OF VIRTUAL AND PHYSICAL PROTOTYPING

User friendly collaboration tools

Mapping of engineering ontologies

Distributed product model environment

Augmented Virtual Reality (Human Computer 
Integration for Virtual Engineering)

Functional DMU (functions, costs, behaviour)

Infrastructure for Flexible Integration
Standards and Methods for Interoperability (STEP, IFC, IAI)

VIRTUAL PROTOTYPING

INTEGRATED USER-FRIENDLY COLLABORATIVE VIRTUAL ENVIRONMENT
2005 2010

USER-FRIENDLY VIRTUAL PROTOTYPING 

COLLABORATIVE VIRTUAL REALITY ENVIRONMENTS

VR-Based Modelling and Simulation Tools 

Simulation of Decision/Change Impact

Visualisation with Impact Prediction
Improved and Innovative User Interfaces (Multimodal Interaction Methods)

Tactil and haptic feedback
Interactive geometry creation HCI (hand, eye, language)

Low Cost VR on a Desktop
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2004 2006 2007 2008 2009 2011 2012 2013 2014

2004 2006 2007 2008 2009 2011 2012 2013 2014

FLEXIBLE INTEROPERABILITY

INTEGRATED USER-FRIENDLY COLLABORATIVE VIRTUAL ENVIRONMENT
2005 2010

OPEN SOURCE ENGINEERING CLIENT

INFRASTRUCTURE FOR FLEXIBLE INTEGRATION

INTEROPERABILITY OF VIRTUAL MODELLING TOOLS AND TECHNOLOGIES

INTERFACES FOR PROCESS MODEL EXCHANGE/LINKING

GRID + ASP INFRASTRUCTURE

Standard API's
Open Standards (STEP, IFC, bcXML etc.)

Standardized information and process models
Integrated API level model standard

Seamless data sharing and exchange simultaneously with consistency maintenance
Distributed modelling environment with the utilization of interchangeable data 

formats, representations, scopes

Innovative interfaces
Bidirectionality (native data vs visualization data)

Interoperability between CAD and CAE
Semantic Web services

Seamless interoperability between different engineering domains

ASP
Grid computing

Process model exchange
Process model-document/drawing linking

Open OO ontologies & distirbuted adaptive components
Whole infrastructure controlling

Mapping engineering ontologies

2005 2010

Web based client for engineering tasks

User friendly collaboration  tools

Access to PDM, PLM, ERP, CRM
Deployment and integration of standard tools

Workflow programming and scripting
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2004 2006 2007 2008 2009 2011 2012 2013 2014

2004 2006 2007 2008 2009 2011 2012 2013 20142005 2010

Distributed product model environment with the utilization of interchangeable data
Seamless data sharing and data exchange

Customer and Supplier Integration

Intelligent workplace control systems
Innovative Multi model Agent based User Interfaces

Open Distributed Processing
Collaborative Inter-Disciplinary Data Access

Collaborative Workflow and Change Management
Integration of workflow with KM systems

Mapping of engineering-ontologies/semantics

Semantic Web Services

Smart self-configuring systems

Unified Object Query Modelling Language
Model Query Integration

Automated Data Validation
Modeling of Data Dependencies

Automated competencies mapping, updating, evaluation and plug-ins
Standard Innovative Interfaces allowing data interaction

ADAPTIVE REAL TIME SYSTEMS FOR QUALITY OF SERVICE MANAGEMENT

INTELLIGENT COLLABORATIVE AGENT-BASED ADAPTIVE SYSTEMS

CONTEXT-AWARE SYSTEMS

Self-organizing semantic based adaptive systems
2005 2010

Internet based multi-aspect prototype design
Tracking of situation, requirements & dynamic configuration

Role- or competency-based knowledge delivery
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2004 2006 2007 2008 2009 2011 2012 2013 2014

2004 2006 2007 2008 2009 2011 2012 2013 2014

LIFECYCLE MANAGEMENT STRATEGY FRAMEWORK

Validation and adaptation of methods and models to compare of prediction and reality
Multi objective LC optimization

2005 2010

Life Cycle cost / value estimation by OO data model

Data driven models which describe effects of usage, e.g. wear models
Life Cycle Failure Mode and Effect Analysis (FMEA)

Integration of the suppliers, cooperative intranet joint supplier 
workshops list of recycling relevant components on procurement 

Legal/contractual responsibilities for LC

Standardisation of LC data for integration in PDM System /Digital 
Master. OO-modeling and interfaces to categorize data analysis 

TOTAL LIFECYCLE SUPPORT
2005 2010

 LIFECYCLE DATA : ACQUISITION, STANDARDISATION AND ANALYSIS

LIFECYCLE PLANNING AND SIMULATION

LIFECYCLE FEEDBACK

Recycling Data Management

Functional use of configuration for adaptation, 

Merged or linked database of OO-design, PC and 
Manufacturing,Usage and End of Life

Improved simulation
Visualization of Life Cycle aspects, Query models/ methods

Human in the loop, Model-reference simulation for product operability, VR simulation
Decision making methods and Multi-criteria&group decision making
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2004 2006 2007 2008 2009 2011 2012 2013 2014

2004 2006 2007 2008 2009 2011 2012 2013 2014

View of requirements/targets vs. achieved performances
Traceability of design process

Fast „what-if“ Analyses between Alternatives vs. Performances vs. Costs

Value Added Networks

Performance driven Decision Making Methods
Visualization of complex Requirement Networks

Requirements engineering
Best experience (Know-How)

Customer integration in virtual product
DMU-analyses and simulations

Increased human in the loop in VR modelling and simulation

Tracking of requirements & Acquisition of User Needs

2005 2010

INTEGRATION OF REQUIREMENTS AND PERFORMANCE IN TRADITIONAL ENGINEERING INFRASTRUCTURE

SELLING SERVICES/USAGE INSTEAD OF PRODUCTS

Semantic Web Services

Process Models for the Integration of Requirements

Virtual Prototyping and Virtual Testing (Multidisciplinary 
Optimisation Support)

Open Modular product concepts
Virtual Product development Methodologies

VR Test/simulation

PERFORMANCE BASED ENGINEERING

REQUIREMENT INTEGRATED PERFORMANCE DRIVEN BUSINESS
2005 2010
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2004 2006 2007 2008 2009 2011 2012 2013 2014

2004 2006 2007 2008 2009 2011 2012 2013 2014

Close-knit local relationships between business and its technical college system

Application-trained culture who learns IT as a second language

2005 2010

Upfront planning to include requirements for skills and knowledge
Business career path culture with continually refreshing skills 
Performance indicators system and IT best practices awards

User friendly learning integrated intelligent tools

Long term awareness of learning (forecasting what technology and 
staffing will be available, who needs training)

Continual IT needs/gap assessment for skills and knowledge
Skill-based management process with IT intensive skill building programmes

Seamless capability for skill assessment, career planning and plugging into skill upgrading 

UPGRADING IT AWARENESS

UPGRADING IT SKILLS

Promoting education and training programmes which keep ups with the demand
Augmenting training staff with private trainers or staff from technology-capable higher education institutions

e-learning, networks of higher education institutions
Online access for training, just in time training 

Web-conferencing tools (Netmeeting, Placeware, WebEx etc.)
Mobile e-learning

Integration of training and learning into jobs for a learning culture
Training factories like the ITAA boot camp or the MSC Fellowship 

IT SKILLS AND AWARENESS 

SUSTAINABLE ICT CULTURE
2005 2010
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2004 2006 2007 2008 2009 2011 2012 2013 20142005 2010

IPR Protection : Registration, Infringement and dilution
Trust Server, Trusted Third Party

Dynamic Trust Models for Ubiquitous Computing Environments 

Electronic Signature Act and ordinance

Decentralized Certification (Web of Trust)
Validity of security certification through Advanced Identity Management 

Digital Certification Systems (PEM, PDP etc.)
Accreditation and additional authenticity

INFORMATION SECURITY COMPLIANCE

VALIDITY AND RELIABILITY OF DIGITAL INFORMATION

Data Protection Authority 
Audit trails and inspections

Public Key Infrastructure, Cryptographic applications
Secure Mobile Solution (chip card, smart card, biometrics,encryption etc.)

Access Rights and Secure Interfaces for Distributed Engineering Teams

Standards agreement on security and control measures

Transparent e-commerce, e-contracting, e-negotiation

Copyright, Patent, Trademark and trade secret protection

Role- or competency-based knowledge delivery

LEGAL GOVERNANCE OF IT 

TRANSPARENT IT ENVIRONMENT WITH LEGAL VALIDITY, SECURITY AND TRUST
2005 2010

LEGAL INFORMATION RETRIEVAL
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AUSTRALIA
CRC  - Cooperative Research Centres
CRC-CI - Cooperative Research Centre - Construction Innovation [15 M�, 2001-07-01...2008]
AACI - Australian Agile Construction Initiative
SEED  - Software Environment to support the Early phases in building Design. (US-Australian project).
STEP Demo Project  - Presentation of results from the Industry Information Group (IIG) 

DENMARK
Digital Construction  - owner requirements,standards & technologies, best practices [12 M�, 2003...2006]

FINLAND
ePROM - Network of e-Exellence in Real Estate Cluster - Promoting the implementation of Vision2010  [2002-03...2004-12]
INFRA - Construction and Services Tecchnology Programme [24 M� budget, 2001...2005] 
ProIT - Deployment of product model technology in the construction sector [2002.06...2004.12] 
SARA  - Value networks in construction [33 M� budget, 2003...2008] 
TEKES  - Many major national programs supported by the Technology Development Agency
UTT  - Networked and on-line busines models in a number of industries. [59M� funding, 2000.01...2004.12] 
VERA  - Information Networking in Construction Process. [42M� budget, 1997.05...2002.12] 
Visin2010  - Finnish Real Estate and Construction Cluster's vision for 2010 [2001...]
VIRIL  - Applications of Virtual Reality Technology for Building Construction Delivery 
Construction IT projects at VTT  - Contains several EC projects
ProBuild  - Progressing building process technology program (1997-2001)
50
Remontti  - Building renovation (1992-96)
iWELL  - Wellbeing and health (e.g. in buildings?)

FRANCE
ProMICE  - Product&Process Models Integration for Concurrent Engineering in Construction (U Loughborough&U.Savoi)
DRAST - Direction de la Recherche et de l’Action Scientifique et Technique. CSTB research programme [4 M�, ...]
PUCA  - Plan Urbanisme Construction Architecture [0.9 M�, ...]

GERMANY
BMBF - Bundesministerium für Bildung und Forschung
BMVBW  - Bundesministerium für Verkehr, Bau- und Wohnungswesen
BMWA  - Bundesministerium für Wirtschaft und Arbeit
GAEB  - Common Committee for information technology in building and construction

ICELAND
eProCon  - e-Products for Construction (Nordic project) [0.5 M�,2002/11-2004/12]

JAPAN
House Japan  - Project by Research Association of House Technology Development for Creative Life
CALS  - Continuous Acquisition & Life-Cycle Support  - A project for construction industry. 
SCADEC  - Implementation of STEP CDS

NORWAY
AIS - Advanced Internet Collaboration
POSC/Caesar  - A standardisation initiative to reduce life cycle costs and development time of oil and gas facilities
SiB - Samspillet i Byggeprosessen (Cooperation in building process) - Process, networks, etc 

PORTUGAL
SIP -  STEP -based Integration Platform 

RUSSIA
STEPCASE  - Advanced CASE solutions in conformity to STEP information standards and models
IFC MANAGER  - Product Data Management System for Architecture, Engineering and Construction

SINGAPORE
CORENET  - Construction and Real Estate Network - The National Computer Board (NCB)
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SLOVENIA
EASY  - Multimedia learning tool about earhquakes failures 

SWEDEN
CB  - Competitive Building
IT-BoF - IT Construction and Real Estate 2002
BAS*CAAD  - Building and user Activity Systems modelling for Computer Aided Architectural Design
MOPO  - Models for the construction process

SWITZERLAND
CIP - Integrated Planning in Consruction - ETHZ
ICCS  - Information, Communication and Collaboration System for the Swiss AEC Industry
ZIPBau (alt)  - Integrated Planning and Communication in the Building Process

THE NETHERLANDS
ConstrucTable  - Process and System Innovation in the Building and Construction Industry (PSIB)
PAIS  - Platform for Agreement of Information-technical Structures
BAS  - Integration of building specifications, product model & cost estimation, STABU
GROUNDSS  - Modelling the effects of ground condition on the construction process using artificial intelligence (site under 
NOBI  - National Development Programme for Building Informatics
VR-DIS  - Virtual Reality - Design Information System

UNITED KINGDOM
CBPP - Construction Best Practice Programme 
CEE-IDAC  - Concurrent Engineering Environment for Integration of Design and Construction
CIRIA  - Research association concerned with improving the performance of all involved in construction and the environment
CITE  - Construction Industry Trading Electronically
Construct IT  - The National Network for the UK
COMMIT  - Construction modelling and methodologies for intelligent integration of information
CPD  - Construction Process research at BRE
CRISP  - The Construction Research and Innovation Strategy Panel
IMCR - Innovative Manufacturing&Construction Research Centre (Looughborough University, supported by EPSRC) [19.7 
ITCBP  - IT Construction Best Practice
ICON (alt) - Integration of Information in Construction 
ISoCCCrates  - Improving Supply Chain Communications in Construction 
Link IDAC 82  - The Development of Decision-Making Tools for Controlled Innovation in Construction.
LEXIC  - A contribution to the Integration of Concurrent Engineering in Construction
From 3D to nD Modelling
OOCAD  - Object Oriented CAD
OSCON  - Open Systems for CONstruction, U Salford
ProMICE  - Product and Process Models Integration for Concurrent Engineering in Construction (UK - France) 
Process Protocol - University of Salford, 1995-2001 
PII - Partners in Innovation [8.1 M�, ...]
RC - Rethinking Construction
SCRI ?  - Salford Centre for Research and Innovation [4.3 M�, ...]
SIENE - The Network on Information Standardisation, Exchanges and Management in Construction
SPACE  - Simultaneous Prototyping for An integrated Construction Environment

USA
e-AEC - e-AEC Research, Center for Integrated Facility Engineering, Stanford University 
CaribCad - Collaborative Approach to the Realisation of Internet Based CAD (GaTech) 
CALS  - Computer-aided Acquisition and Logistic Support (CALS). 
CICE  - Computer Integrated Construction Environment Testbed (NIST)
CSCM - Construction Supply-Chain Management - CIFE
DA VINCI - Computer support mechanisms for enhancing distributed engineering design change negotiation 
ENGEN  - Enabling Next Generation Mechanical Design. 
OCAI  - Open CAD Architecture for Interoperability
SEED - Software Environment to support the Early phases in building Design. (US-Australian project)
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Procurement & Cost 
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CONSTRUCTION 
SYSTEMS
Building Processes & 
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MANAGEMENT 
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Building Performance 
& Property 
Maintenance

Integrated Submission Systems
IT Standards
Legal Framework
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COLLABORATIVE 
DESIGN SYSTEMS
Communication 
&Workflow 
Refinement in Design 
Environment
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To be an enabler for the transition of the construction industry 
into the knowledge-based economy

IRC - An enabling organization

To improve the lives of Canadians through a 
vibrant construction sector that provides a 
quality and cost-effective built environment

A quality and
cost-effective built 

environment

A construction sector 
that is 

responsive to changing 
performance 
expectations

An integrated 
construction process

Stakeholder 
Networks

Construction Process
Technologies

Codes and 
Standards

Information 
Management

Research and 
Technology 

Development
Construction Materials and Systems Performance

A recognized leader in the development of a 
quality built environment through research, 

innovation and the creation of 
integrated solutions
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AdCoMS Advanced Configuration Management System.
ADVANCE Advancing Common Basic Services for Distributed Concurrent Engineering Applications.
ATLAS Architectures Methodologies and Tools for Computer Integrated Large Scale Engineering.
BIDPREP An Integrated System for Simultaneous Bid Preparation.
BIDSAVER Business Integrator Dynamic Support Agent for Virtual Enterprise.
BISNET BUILDING Information System Network.
BRICC Broadband Integrated Communication for CONSTRUCTION.
BRIDGES Bi-Lateral Research In Digital Global Enterprise Support
BuilDIC Multimedia BUILDING Dictionary.
CaribCAD Collaborative Approach to the Realisation of Internet Based CAD.
CAVALCADE Collaborative Virtual CONSTRUCTION and Design.
CE-NET CE projects List of Concurrent Engineering projects 
C-ECOM Cluster for Electronic COMmerce
CEDAS Concurrent Engineering Design Advisor System
CEDIX Concurrent Engineering Based Design for Integrated X-methodologies.
CE-NET II  The Concurrent Enterprising NETwork of excellence.
CEPRA Concurrent Engineering in Practice.
CICC Collaborative Integrated Communication in CONSTRUCTION.
CIMsteel  Computer Integrated Manufacruring for CONSTRUCTIONal Steelwork. 
CIREP Component Informaton Representation European Project.
COBIP Improving the effectiveness of tele-working.
COCONET  Context-Aware Collaborative Environments for Next Generation Business Networks 
COMBI Computer Integrated Object Oriented Model for the BUILDING Industry.
COMBINE Computer Models BUILDING Industry in Europe. 
COMPETE COMmon Platform for ExTended Enterprise
CONCUR Concurrent Design and Engineering in BUILDING and Civil Engineering. 
CONDOR Technology and Processes for Integrated CONSTRUCTION Project Documentation and Management.
CONFLOW Concurrent Engineering Workflow.
CONNET  CONSTRUCTION information service network. 
CONSTRINNONET  Promoting Innovation in CONSTRUCTION Industry SMEs 
CORE CONSTRUCTION Companies Processes Reengineering.
COSMOS Common Open Service Market for SMEs.
COVEN Collaborative virtual environments.
COWORK Concurrent project development IT tools for small-medium enterprises networks.
CROSSFLOW Cross-Organisational Workflow Management.
CSCCM Computer Supported Co-operative CONSTRUCTION Management.
DIVERCITY  Distributed Virtual Workspace for Enhancing Communication within the CONSTRUCTION Industry.
ECLIP II Electronic Commerce Legal Issues Platform II
ECOBUILDING Environmental assessment of BUILDINGs.
E-CONSTRUCT Electronic communication in the BUILDING and CONSTRUCTION industry.
E-CORE European CONSTRUCTION Research Network 
E-CT Electronic Calls for Tender
EI-IC Enterprise integration - international consensus.
EIKS  Energy Impact Knowledge Based System in BUILDINGs. 
eLEGAL  Specifying Legal Terms of Contract in ICT Environment. 
eLexPortal.com eCommerce Legislation and Regulatory Policy Portal.
ELSEWISE  European LSE Wide Integration Support Effort. 
E-NTRY Electronic Tendering, Bidding and Negotiation Real Time System
EPICE Electronic commerce for programme management information sharing in the concurrent enterprise.
EPISTLE European Process Industries STEP Technical Liaison Executive.
ESCN European STEP centres network [Ep24883, 1997-99].
ETO European telework online.
EVENT  European Virtual Enterprise Network. 
EXTERNAL EXTended Enterprise Resources, Network Architectures and Learning
FORM Engineering a Co-operative Inter-Enterprise Management Framework.
FREE Fast Reactive Extended Enterprise.
FRONTIER Open system for collaborative design.
Future Workspaces A Strategic Roadmap for Defining Distributed Engineering Workspaces of the Future
GEM Generic Engineering Analysis Model
GEN Global Engineering Network
GENESIS Global Enterprise Network Support for the Innovation Process
GLOBEMAN 21  Enterprise Integration for Global Manufacturing in the 21st Century.
GlobEMEN  Global Engineering and Manufacturing in Enterprise Networks. 
GOAL Generic Object-Oriented Multi-Application Project Management System for Large Inter-Organisation 
HPCN TTN  High Performance Computing and Networking Technology Transfer Nodes. 
ICCI  Innovation co-ordination, transfer and deployment through networked Co-operation in the CONSTRUCTION 
IMPPACT Integrated Modelling of Products and Processes Using Advanced Computer Technologies
INNOCONS  Increasing the Awareness on Innovation in the European CONSTRUCTION
INTELCITY  Towards Intelligent Sustainable Cities 
INTEROP Interoperability Research for Networked Enterprises Applications and Software
IPL/E.COMMERCE The Application of Private International Law in an Internet Environment
IPR-HELPDESK Help on Intellectual Property Rights in EC contracted projects
IRMA A configurable virtual reality system for multi-purpose industrial manufacturing application. �
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I-SEEC  Information Services to Enable European CONSTRUCTION Enterprises. 
ISTforCE Intelligent Services and Tools for Concurrent Engineering.
iViP Integrated Virtual Product creation
JASMINE Java Smart Integrated Networked Enterprises
KARE Knowledge acquisition and sharing for requirement engineering.
KM Forum The European Knowledge Management Forum
LicoPro Lifecycle Design for Global Collaborative Production
M3D Multi-site Cooperative 3D Design System for Architecture
MAGICA Electronic multi-media catalogues based on software agents
MARITIME Modelling and Reuse of Information over Time
MASSYVE Multi-Agent Agile Manufacturing Scheduling Systems in Virtual Enterprise Industry
MASTER Model driven Architecture inSTrumentation, Enhancement and Refinement
MATES Multimedia Assisted distributed Tele-Engineering Services.
MICC  Mobile Integrated Communications in CONSTRUCTION. 
MISSION Modelling and Simulation Environments for Design, Planning and Operation of Globally Distributed 
MODA-TEL Model Driven Architectures for Telecommunications System Development and Operation
MOMENTUM BUILDING management system.
MUSYK  Integrated Multi-Level Control System for One-of-a-Kind Production
NOTE Nomadic Teleworking business Environment
OCTANE Open Contracting TransActions in the New Economy
OII The Open Information Interchange Initiative
OPAL Integrated Information and Process Management in Manufacturing Engineering
ORBIT Opportunities for re-engineering business processes through advanced IT.
OSMOS Open System for Inter-enterprise Information Management in Dynamic Virtual Environments.
PACE A Practical Approach to Concurrent Engineering
PEBBU Performance Based BUILDING.
PIPPIN Pilot Implementation of Process Plant Lifecycle Data Exchange Conforming To STEP AP221
PISA Platform for Information Sharing by CIME Applications
PLENT Planning small medium enterprise networks.
POEM Process Object-oriented Engineering Methodology 
PREMISE PRomoting Electronic coMmerce Initiatives for SMEs in Europe
PROACTIVE Process Adaptation by Configuration Technology In Virtual Enterprises
PROCURE  ICT at work for the LSE procurement chain. 
ProDaec  European Network for Product and Project Data Exchange, e-Work and e-Business in AEC
PRODEX Product Model Exchange Using step.html STEP
PRONET Product Information system for business networks
PSI3 Personalised Services for Integrated Internet Information
RAPID-PDM Rapid implementation of Product Data Management
RECITE Remote Electronic CONSTRUCTION Industry Telematics Experiment
REMAP  Distributed Revision Management in Plant Design.
RISESTEP Entreprise Wide Standard Access to STEP Distributed Databases.
ROADCON  Strategic Roadmap towards Knowledge-Driven Sustainable CONSTRUCTION
ROCCO Robot Assembly System for Computer-Integrated CONSTRUCTION
SABARECO Satellite Based Remote Multi-Project Reporting and Controlling in CONSTRUCTION Industry
SABLE Specifying Architectural BUILDING components across Europe
SAVE STEP and the Virtual Enterprise
SCENIC  Support Centres Network for Information Technology in CONSTRUCTION. 
SCOPES Systematic Concurrent Design of Products, Equipments and Control Systems.
SEASPRITE Software architectures for ship product data integration and exchange.
SIMBA Seamlessly Integrating Multimedia in BUILDING Automation. 
SIMNET Workflow management for simultaneous engineering networks.
STEPWISE STEP with intelligence for software engineering
SUMMIT Supply chain management in the CONSTRUCTION industry
SUPPLYPOINT Electronic Procurement Using Virtual Supply Chains
TAPPE Telematics for Administrations Public Procurement in Europe.,
THINKcreative Thinking network of experts on emerging smart organizations
TNEE Thematic Network on Extended Enterprise
ToCEE Towards Concurrent Engineering Environment in the BUILDING and Engineering Structures Industry. 
TRA-EFCT Targeted Research Action - Environmentally Friendly CONSTRUCTION Technologies. 
TRAIN-IT Training of IT Innovators. 
UNITE Ubiquitous and Integrated Teamwork Environment
VEGA Virtual Enterprises using Groupware tools and distributed Architecture.
VENICE Virtual Enterprises Nurtured using Intelligent Collaborative Environments. 
VENTO Development of advanced Groupware tools supporting synergy among enterprises in the emerging global 
VEPRIM Virtual Enterprise Product Information Model
VIEW of the FUTURE Virtual and Interactive Environments for Workplaces of the Future 
VISAGE Assessing new BUILDINGs using Virtual Reality
VISICADE VIrtual Simulation environment for a seamless integration of CAD/CAE into VR
VISION Towards Next Generation Knowledge Management. 
VOMAP Roadmap design for collaborative virtual organizations in dynamic business ecosystems .
WONDA Worldwide Enterprise Data Interoperability.
XML/EDI  European XML/EDI Pilot Project. 
ZIAVA Advanced Management system for BUILDING CONSTRUCTIONs and civil works projects.
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The purpose of this questionnaire
This questionnaire is conducted for analyzing the current situation and capturing the requirements, key trends, 
priorities and barriers of the Turkish Construction sector related to information and communication technologies
The results will be used to develop a "A National IT Strategy" to provide Knowledge-Driven Sustainable Turkish 
Construction Sector towards major impacts for the society and industry 
The questionnaire is to be sent to about 50 organisations in Turkey.

Confidentiality of responses
The information provided by you, including your personal contact information, will not be used or disclosed
for any other purpose than communication about the current situation analysis and determining priorities of 
Turkish Construction Industry related to information and communication technologies.Only summarized 
information will be published. The name of your organisation will be published subject to your permission:

1. Personal and organisation details
Contact person
Name First name: Last name: Title: Mr
Email
Telephone
Fax
Organisation (the department/business unit to which the answers apply)
Full name of organisation
Address
Web site URL

Core business activity
Size of the organisation (unit): Number of people employed: Annual turnover (M�):

Position you hold in your organisation: (select one)
Consultant Procurement Engineer Facility manager Human Resources Engineer
Constructor Site Manager BS/HVAC eng. Customer Relations Manager
Structural Engineer Site Engineer Demolisher Specification Engineer
Architect Financial Engineer Risk Manager Superintendent
Planner Accounting Manager Strategic Manager IT Implementation Manager
Cost Controller Manufacturer Business Developer MIS Manager
Project manager Supplier Regulation checker Quantity Surveyor
Contract Manager Estimator Renovator Structural Controller
Other, please specify:

2. Current Situation Analysis

Characterisation as a user/developer of ICT in construction compared to similar organisations: (select one)

Pioneer Advanced Follower Average Below Average

What are the percentages of: In-House: Executive management team using computers?
In-House: Office finance/accounting personnel using computers?
In-House: Other office staff using computers?
Field Operation: Project management personnel using computers?
Field Operation: Jobsite finance/accounting personnel using computers?
Field Operation: Superintendents using computers?

Do you have dedicated IT personnel IT Budget as a percentage of revenue:

Questionnaire on current situation and priorities for Construction ICT

 

Thank you for agreeing to participate in an interview to discuss your experiences in relation to the RTD priorities for construction ICT.
Please answer each question as accurately as you can on behalf of your business. The usefulness of the survey depends upon how closely your 

answers reflect the views of your business.
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What brand of PC workstations does your company use? Have you standardized with a particular brand of computer? 
If yes, which brand have you standardized with?

What's the average lifespan/amortization of your typical PC workstation?Please indicate the factors in your purchase decision. 
(e.g. availability, brand name, price, reliability, support/service)

What is your primary method of upgrading your PC workstations? (e.g. buy new computers, upgrade current computers 
(additional memory/disk space) )

Have you standardized your OP? Please identify the Administration/Accounting, Project Design,  Estimator PC workstations 
operating systems used by your company seperately. (e.g. Apple, Linux, Windows 95/98/2000/NT/XP, Unix)

Are you using or planning to use wireless technology for your local area network (LAN)?

Does your network have remote access capabilities?If yes, which locations have remote access? (e.g. Branch offices, 
employee homes, job sites, temporary locations) and what is your method of remote acces?(e.g. 802, ethernet, dial up,
virtual private network, wireless)

What types of security measures have been taken to prevent unauthorized network access? (e.g. Use of a dedicated firewall, 
Password required authentication,Third-party information security assessment,Third-party 24-hour system monitoring,Third-party 
vulnerability testing,Formal usage policies and procedures adopted, Application of latest security patches for all software)

Does your company have a published policy regarding security issues such as employee use of email and the Internet?
Do you have a formalized disaster recovery plan (e.g., secure off-site data storage facility, written plan, etc)?

Do have data redundancy/backup & recovery procedures? (e.g. data reparation/redundant disk, UPS) 

How is back up accomplished?(e.g. Backup server, but rely on individuals to back up PC workstations , Enterprise-wide backup
– all servers & workstations on network )

What is your primary method of Internet connectivity? (e.g. Cable, DSL, frame relay, ISDN,Modem/Dial Up)

For which electronic services/communications do you use the Internet? (e.g.Accounting Access,Banking Services,Bidding
Corporate Intranet,Corporate Web Page,Email,Prequalifying Forms,Procurement,Project Collaboration,Project Management,
Project Web Sites,Research,Service Management) 

What percentage of transactions are you conducting electronically with suppliers?

What percentage of transactions are you conducting electronically with customers?

Are you using any wireless or handheld devices (excluding cellular and radio) in the field?

Are you using/planning to use Fleet Management GPS units?

What are your means of field project data communications? (e.g.Fax,Handheld PDAs, Internet, Mobile Software, Remote Dial-in
WAN ,WAP - Web Enabled Phone)

Do you have a published policy regarding compliance with software license agreements?

Please indicate the software programs currently being used in your company for; Drafting Applications
Estimating
Accounting
Project Management
Project Scheduling
Fixed Asset
Imaging
Service Management

Customer Relationship Management (CRM)
Human Resources Management(HRM)

What methods do you use to produce Contractual Documents?(e.g. Accounting Software, AIA Forms & Software ,DocuBuilder
(AGC Contract Software),Project Management Document Software,Word/Excel) 

Is production of Contractual Documents integrated with your Accounting and/or Project ManagemenSoftware?

Is there an automated exchange of information between your Project Management & Accounting software solutions?

Do your Project Management personnel have on-line access to real-time job cost data?

How do you currently generate financial statements?(e.g.Direct from accounting software,Downloading balances to spreadsheet
Manually entering data into spreadsheet)

Do you have a public corporate Web site?What's the primary purpose of your public corporate Web site?(e.g.Information Access,
Marketing,Remote Data Entry,Sales/E-Commerce)

Do you have a corporate Extranet site?What's the primary purpose of your Extranet site?(e.g.Collaboration with owners/customers,
Collaboration with vendors/suppliers,Project-specific collaboration  )

Do you have a corporate Intranet site (available only to employees)? What's the primary purpose of your Intranet site?(e.g. Access 
to job cost information,Access to other corporate systems,Employee access to HR information,Used for a safe file transfer location)

Please indicate which of the following advanced practices&technologies your organization uses or plans to use, 
by ticking the boxes below:

 

 

 

Staff training budget

Written evaluation of new ideas in order to develop options for your 
organisation

 

 

 

 

 
 

 

 

Collaborative spirit
Research and development budget

 

Quality Certification (e.g. ISO 9000)

 

 

 

 

 
 

 

 
 
 
 
 

 

 

 

 

Documentation and presentation of technological/organizational 
improvements in a common conceivable form
Written strategic plan
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Material and resources synchronisation

 

We plan to useWe useNot Relevant
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Computerized project management

Ubiquitious environment

Please rank the three advanced technologies or business practices which have contributed most to the success of 
your organization during the past three years:
1-
2-
3-

What was the main reason for the adoption of your first-ranked technology/practice?To what extend has it been 
important in improving the effectiveness of your organisation?

How do you ensure that your adoption of advanced technologies or practices adds maximum value to your organization?

What has been the biggest obstacle to your organisation adopting more advanced technologies or practices?

Now we move from looking at your adoption of existing technologies/practices, to investigating your organisational attitude and 
current organization culture towards ICT related technologies/practices. Please give a rough estimate of the percentage of revenue 
ICT related technologies (products/processes or services) and business practices bring to your organisation. Could you briefly describe 
your organizational strategy concerning ICT developments?

Please rate the importance of each of the following strategies you apply for the success of your organisation 

Lo
w
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od
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at

e

Collaborative works organisation between distributed teams using innovative interfaces

Archieving reports from projects in a form that makes them easily accessible to relevant 
personnel(e.g.in a library,within a structured database)
Assessing at the end of each project to identify factors effecting success or failure (e.g. 
failures in information flows,  contextual information about suppliers, customers, 
collaboratives, equipment etc.)
Utilizing strategic cross-project reviews and contributing towards the evolving stocks of 
corporate knowledge ( e.g. as a source of intelligence on internal capabilities, external 
technologies, markets, competitors)

When problems occur, looking for innovative long-term solutions rather than quick fixes
Maximizing the use of available best practice through well supported strategies

Rewarding employees for suggesting improvements and maintaining linkages with other 
industry participants with complementary skills

Computerized inventory control

Inter-office video links or video conferencing

Data Flow Management

Deciding how to target and measure success with stakeholders
Following a written strategy to keep the loyalty of key experts within the business

Official and established ICT strategy including training policy

Computer Aided Design

V
er

y 
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w

Computer networks (LAN or WAN)

Innovator & ergonomic interfaces &devices

Computerized estimating software

N
ot
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Preparing for organisational changes to implement  ICT supported working practices

Digital photography

Providing training and guidance to technical staff in the communication skills needed to 
present and disseminate data, ideas, interpretations and findings(e.g. creating and using 
intranet research websites, writing non-technical white-paper summaries of technical 
innovations, creating value-added intelligence reports on competitors)

Improving business management methodology as the result of the feedback from the 
employees (employee feedback)

Actively encouraging your employees to seek out improvements, improve  and always 
find some way of getting "well done"

 
 

 

 

Encouraging team working and knowledge sharing

Increasing your market share

Introducing new technologies, new skills and competencies
Investing in local research and development
Participating in the development of industry standards and practices
Protecting your organization's intellectual property
Delivering products/services which reduces your client's cost
Seeking business outside Turkiye

Enhancing your organization's technical capabilities
Providing a broader range of services to your clients

Participating in apprenticeship programs
Increasing your understanding of customers' expectations 

When you make changes, measuring how well the changes have worked that is 
continual scanning/development

Improving business management methodology as the result of the feedback from the 
customers (customer feedback)

Ensuring employees are aware of business/community issues

Cultural attitude favouring use of ICT
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Ensuring that resources are available to support business imporevement priorities
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Business Strategies
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For your organisation please indicate how strongly you agree or disagree with the following statements 

N
eu
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Please rank the importance of the following drivers affecting you to adapt IT technologies?
(maximum five selections, 1=lowest, 5=highest)
Efficiency/Productivity
Time/Speed
Quality
Cost
Technical Performance
Knowledge/Information
Accuracy
Human Resources
Clients

In which processes of your future business activities do you see the greatest needs for more ICT support?
(maximum three selections, 1=lowest, 3=highest)

New business processes enabled by ICT 
Please describe the process:
Project management (performance indicators, measurement, feedback)
Decision support
Contractual practice & legal aspect of using ICT in construction
Customer relationships management
Knowledge management
Other (please specify):  

What new ICT skills do people need, please specify:
How do you think that the use of ICT can contribute to employee’s empowerment and job satisfaction?
Please explain:

Additional Information in your own words:

Please rank the importance of the following strategies you take into account in selecting new markets?
N

ot
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Understanding future strategies/ requirements of customers&suppliers

3. Requirements for ICT support

Please write down your vision for Turkish property and construction industry to the YEAR 2020 and explain what is different about 
your vision in the Year 2020, compared with the industry today.

Based on your vision of the property and construction industry to the Year 2020, please RANK 10 GLOBAL TRENDS 
in terms of how they may impact on your industry vision for the future to the Year 2020. Besides, list what you think is distinctive
about the Turkish property and construction industry compared to the global property and construction industry

Integration of computer and communication technologies
Increased power of computers (eg: to undertake visualisation)
Reduced size of computers (eg: handheld devices)
Shift away from manual trades to service industries
Changing demographic patterns influencing demand and work
Knowledge sharing across national and organisational boundaries 
Drive to greater levels of national security due to terrorism, etc
Increased work skills and industry capacity
Increased globalisation of the property, design and contracting market 
Sensitivity to sustainable development
New materials
Improved process and management 
Information technology support, improving design collaboration, supply chain management, etc
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Materials and supplies quickly become obsolete
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eBusiness Condition/Competetive environment

Regulations impacting on our organization encourage  improvements in product/services
Technologies in office are changing rapidly
Technologies on the construction site are changing rapidly

My clients' needs are easy to predict
My competitors' actions are easy to predict
My organisation has many suppliers to choose from
Our organization receives high quality technical supprot provided by other organizations

The arrival of new competitors is a constant threat

Our relationships with other organizations in the industry are assisted by a culture of trust

My clients can easily find a substitute for my services

 
 

RANKGLOBAL TRENDS

 

Improving customer service
Finding new customers
Improving sales effectiveness

Improving business flevibility to change
Improving business process planning
Improving market effectiveness
Closer integration with suppliers

Closer integration with customer

Business Strategies C
rit

ic
al

Im
po

rt
an

t

Reducing Inventory/working capital
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Focus on environmental sustainability and sustainable communities                                                          
Whole-of-life management and analysis (offsetting long term ownership costs against upfront capital costs)         
Smart or intelligent buildings and infrastructure                 
Less adversarial business relationships                     
Increased private/public partnerships           
Improved health and safety on site            
Better evaluation of clients’ needs                  

Please rank the following future opportunities for ICT applications and integration do you think add value to your organizaton

Models: Opportunities related to modelling are about: (maximum three selections, 1=lowest, 3=highest)
3D CAD
Semantics / product models (e.g. STEP, IFC, etc.)
Parametric building / product descriptions
Components / Part Libraries (product elements, materials, etc.)
(Construction-oriented) Ontologies
Process models
Communication models
Other, please specify

Knowledge-orientated applications and systems (maximum three selections, 1=lowest, 3=highest)
Datawarehouses for re-use of Building products, materials, information on Construction projects, etc.
Re-use of best practice
Knowledge management systems for property operation & management
E-learning & e-training systems
Easy search and access to information over the Web
Other, please specify

Standards (maximum three selections, 1=lowest, 3=highest)
For semantics ( e.g. STEP, IFC, ontologies, etc.)
For classification (e.g. ISO-PAS 12006, etc.)
For meta-information (e.g. Dublin Core, RDF, etc.)
For communication (e.g. XML, SOAP, WSDL, etc.)
For object-oriented interoperability (e.g. OMG/CORBA, IIOP, Java/RMI, etc.)
For workflow (e.g. WfMC, W3C/WSFL, etc.)
For components (e.g. EJB, Corba Components Model, etc.)
Other, please specify

Performance-driven systems (maximum three selections, 1=lowest, 3=highest)
Enriched Virtual environments
Advanced simulation tools & Virtual testing laboratories
Decision-making and/or support systems
Collaboration platforms (for improved virtual teamworking)
eCommerce / eBusiness platforms (for improved supply-chain management)
Other, please specify

Solutions for ubiquitous access / computing (maximum three selections, 1=lowest, 3=highest)
Advanced distributed ICT infrastructures
Mobile / wireless computing and infrastructures
Multi-modal "device adaptable" interfaces

Never/ 
unlikely

Knowledge grids where many computers act in unison to share knowledge and aid collaborative 
working 

Tick here if you 
are not familiar 
with this trend

Select Time Period

< 5 yrs 5-10 yrs 10-15 yrs >15 yrs

Triple bottom line (economic, social and environmental) reporting on balance sheets and project 
planning becomes the norm 

Supply chain is rationalised, integrated and supported by information and communication technologies

Restructuring of the supply chain for greater efficiency
Improved management of design and construction
Improved asset management
Improved building performance meeting or exceeding client demand 
Computer-based ‘Business to Business’ transactions including bringing the supply chain on-line
Virtual (computer) simulation of the design and construction process to ‘test before you commit’ 
Automated sensing of built environments
Avoidance of adversarial relationships within the team
Fairer distribution of project risks in the procurement process
Design/contractor involvement for period beyond project completion
Environmental assessment and management throughout the development and operation cycle
Improved working conditions for site personnel
Greater off-site manufacturing
Collaborative design through the Internet or other computer-based networks
Three dimensional modelling of design of buildings and infrastructure in a CAD system
Virtual prototyping becomes the basis for design, procurement and asset management
Hand held devices become the norm for management and communication of design on-site

Remote sensing of buildings and processes to aid management 

Whole life analysis becomes the norm

Climate change demands new types of construction
Pollution levels demand extensive regulation of the industry

80% of construction components are manufactured off-site
Skilled labour shortages change the design of construction assets
Energy becomes scarce and drives new forms of manufacture and design
Health, safety and welfare on-site is on a par with other industries

Other (please state): 
Terrorism acts are factored into the design and construction of buildings 
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Virtual workspaces
Security of data exchange between remote applications
Other, please specify

Please indicate how important you regard each of the innovation motivation criterias 
(maximum three selections, 1=lowest, 3=highest)

Productivity
Service Enhancement
Decision making/control
Innovation
Professionalism

Please indicate how important you regard each of the following trends for construction sector.
Scale: 0 = can not say; 1 = none, 2 = low, 3 = medium, 4 = high,  5 = very high

3.3. Top ICT & RTD priorities of the interviewee in free form
In your own words, what do you regard as top priorities for RTD on ICT in construction
1st Priority:

2nd Priority:

3rd Priority:

What in your opinion will be the key future ICT applications for business processes: CAx, PDM, ERP,SCM,CRM, XRM etc.?   

What in your opinion will be the key ICT technologies for BPs: intelligent agents, web services or some other technology? Elaborate on your 
choice

What in your opinion will be the key future ICT tools for business processes: modelling (e.g BPMI, Enterprise Modelling, UML), actuation 
(e.g. WfMC-Workflow), implementation and control (PMI-Project Management)?   

4. Anticipated Impact

What are the most important impacts that should be achieved by more advanced (use of) ICT?

Human aspects (maximum three selections, 1=lowest, 3=highest)
Smooth / transparent use for end users of ICT applications at each stage of the Construction project.
Increased skills of company's employees (e.g. in Construction materials, 
or as a result of adopting a training programme in the use of ICT tools, for instance).
New forms of living / working / communicating (at home, at the office, on Construction sites).
Improved trust and social cohesion in the workplace.
New cultural attitude of the industry, or at least in your company.
Other, please specify

Performance / Quality / Certification (maximum three selections, 1=lowest, 3=highest)
Increased use of best options during the Construction Life-Cycle (by means of decision support systems) .
Straightforward and contextual access to Building standards, regulations, specifications, and legislation.
Increased availability and use of certified product and process information.
Raised level of construction norms / regulations (through the use of ICT) :

In general;
Safety of workers on Construction sites; (If you select this option, 
Health and safety in Building use & maintenance; then select one or several
Protection of the environment and saving of natural resources; suboptions)
Other, please specify

More effective / improved monitoring of progress at each stage of the Construction project
Other, please specify

Legal & contractual issues (maximum three selections, 1=lowest, 3=highest)
Assessment / clarification of liabilities in new ICT-based procedures
(e.g. in "electronic" public European Calls for Tender).
Legal accountability of all ICT transactions.
(Generalisation of) Use of standard ICT-based systems for assigning and defining contractual 

From intrusive ICT ("humans serving computers") towards Human Centered Environments ("computers serving 
humans").

From document (and drawing) based ICT towards Model Based ICT (i.e. computer interpretable information).

From stand-alone specific engineering applications towards integrated Total Life Cycle Support.
From physical products and (semi-)automated building services towards  Intelligent Products and Smart 

From information access via company and project intranets and web towards Ambient Access to all relevant 
information anytime, anywhere regardless of physical location.

From business processes driven by lowest capital cost towards Performance Driven Process driven by customer perceived 
values.

From limited ICT awareness of construction professionals towards the combination of  enhanced ICT skills (via 
education, training) and built-in learning support within ICT systems.

From taylored and configured ICT systems towards  Adaptive Systems that learn from their own use and user behaviour, 
and are able to adapt to new situations without manual maintenance, configuration and support.

From teamwork using email and project web sites towards Virtual Teams, able to collaborate seamlessly across 
organisational,  geo-graph-ical and time boundaries as if they were co-located.

From file based data exchange  towards Flexible Interoperability between heterogenous ICT systems.

From document & paper based contracts and procedures towards  Legal and Contractual Governance of ICT usage 
within and between enterprises.

From reinventing and use of personal/departmental experience towards Re-use and Sharing of Knowledge at 
enterprise and industry levels.
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liabilities (e.g. to accessibility of electronic data).
Other, please specify

Total Life Cycle Management (maximum three selections, 1=lowest, 3=highest)
Adoption of a total lifecycle model-driven approach to information sharing and management on projects.
(through the use of industry standards) 
Improved Total Life-Cycle Costs (via use of decision-making systems).
Improved change management over total lifecycle (by enhancing existing ICT systems) .
Inter (between companies) and intra company integration (through the use of ICT systems).
Improved communication with project participants (through the use of ICT systems).
Long-term business relationships between stakeholders from the industry, clients and Building users 
(facilitated by the use of emerging technologies).
Other, please specify

Knowledge & creation transfer (maximum three selections, 1=lowest, 3=highest)
Improved overall access to domain, corporate and project information 
(through the use of advanced tools taking into account users' profiles and information needs).
Best Practice databases that capitalise on past successes and failures.
Accelerated take-up of new ICT tools, methods and processes
(through implementation of deployment measures)
Other, please specify

5. Involvement in Research and Development Initiatives 

Please explain your current involvement in National and European Initiatives

Do you expect that your organisation is interested to participate in future RTD on ICT in construction (select one)

The RTD priorities that you have expressed on this questionnaire are related mainly to what you (select one)

6. Barriers

Main barriers that prevent more advanced use of ICT: (maximum three selections, 1=lowest, 3=highest)
Organisational Barriers

Business incentives IT strategy 
Training Appropriate ICT support

Legal Barriers
Risks for liability Legal support for use of ICT
Security of ICT transactions IPR issues for electronic information and documentation

People barriers
Personal incentives Education / training / continuous professional development
Cultural issues Conservative nature of (Reluctance to changes in) current business processes

Technology Barriers
Difficulties in using new technology Lack of support from ICT providers (inc. IT department)
Incompatibility / interoperability problems; lack of (use of) standards

Other barriers, please specify:

What will be the key issues with collaboration and distributed decision making? For example governance.   

Cost of Technology

What will be the main changes in organisational roles, corporate culture and required competencies when collaborating in a network?

What new business processes do you envisage to support collaboration in non-linear enterprise networks? Please elaborate on your answer. For 
example:
- Multi-actor BPs: integration of humans, products, applications. 
- Ambient Intelligence BPs: interacting with the surrounding environment. 
- Knowledge-based BPs: implementing humans' judgements and organisations' policies. 
- Psycho-Cognitive BPs: capturing, representing, profiling human behaviour & attitude. Self-learning BPs: learning from experience and past similar 
cases. 
- Semantic-based BPs: multisectoral, multilingual and multicultural issues. 
- Multi-modal BPs: accessing, actuating, implementing BPs at anytime, from anywhere

What do you see as the main driving forces for industrial partners to engaged in collaborative business besides profit making?   

What, in your opinion, are the industrial collaborative business models, for smart organizations (i.e. knowledge driven, adaptive and learning as well as 
agile in their ability to create and exploit the opportunities of an Internetworked economy) including SMEs, that you see emerging in the year 2008-2013 
and beyond?

What in your opinion are the main functions that will be provided by a business process network infrastructure? For example Collaborative forecasting 
and planning, collaborative product development, materials sourcing, inventory management, distributed order management, supplier relationship 
management, customer service and support, collaborative product maintenance, logistics management, collaborative product dismissal. If we have left 
any out please add. Prioritise!    
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Categories of ICT tools to which the previous barriers apply (maximum three selections, 1=lowest, 3=highest)
Communication tools  (email, internet etc.)
Collaborative tools (ASPs, LAN’s, project servers / web sites , document/file management,
workflow support, data exchange etc.)
Analytical tools (engineering analysis, simulation, virtual reality, etc.)
Modelling tools (product modeling, visualization, virtual reality, data exchange translators etc.)
Office tools (word processing, spreadsheet, presentation graphics, personal databases etc.)
Design tools (CAD, etc..)
Management tools (MIS, planning, cost control, ERP, FM, etc.) 
Other tools, please specify:

If the report is finished, please save and e-mail this file to nihankumas@yahoo.com

 


