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��/s�`��lL��e�L��0Ij

�M��0`���zL�k=`�

�bȽȽfMjr�:ȽȽzMj�{ȽȽ�`���ȽȽYy0E`��ʓ��ȽȽɀy0os ��ɀ˼ ȽȽzQ����,ȽȽ$	��pj�ȽȽ8�lȽȽe��ȽȽz s`sk]���/sȽȽ����ȽȽ�L��˱ȽȽL�VȽȽYj�lȽȽ%j

�{ȽȽ�`����ȽȽzkY�`��^ȽȽa���KsȽȽT,˯��{ȽȽkY�`��c,ȽȽY�`��m+sȽȽYy�ͅ�ȽȽyʁ�`���ȽȽzfk�`��ʓ�� ɀ,ȽȽy, � ɀʙȽȽ=T�bȽȽɇ�ɱr�ͅ�ȽȽp��bȽȽ<�s�jr

�ͨ�ȽȽ�`��`�r��ȽȽzj��`�r�˰rʜ����/sȽȽ�`��lȽȽe�b\�ʓ��0ȽȽpH

��ȽȽ˯�ͅˮ�ȽȽM`��_r+�NȽȽzf �ʓ���+�ȽȽ=�Xʘ�r���ȽȽT�Y�`��˱ȽȽL�0ȽȽ�����ȽȽz s`sk]���ȽȽaYj��ȽȽM��0`���ȽȽzL�k=`���/sȽȽ�`��i	

�ʓr�ͅc,ȽȽY�a`��˼ȽȽ�\��ȽȽ ɀ<0T�ZȽȽa)��W0ȽȽE���ȽȽz s`sz�`�r�ͅ�ȽȽzkY�`��ͅ�ȽȽy+�˯���ȽȽj�s!`��lȽȽe�b]ȽȽ`�"ȽȽe+�lȽȽe�qȽȽzaL�bȽȽfM�

 ]2[ ]1[�ͨZȽȽfLr�K/�ȽȽ5��lȽȽe�qȽȽ��2ȽȽzf����ȽȽ˯��ȽȽaf�%e�0ȽȽD�)e�ͅbȽȽ��Y˯�

͉�M��0`���zL�k=`���/s�`��{o��e

�"e�j0��ʓ��0ȽȽe�_rʜ�Fourth Industrial Revolution�gȽȽ4���S0ȽȽMy��ȽȽe�r���ȽȽM��0`���ȽȽzL�k=`���/sȽȽ�`��&ȽȽaE=e�0ȽȽpH

�&ȽȽ�<�rͥ�˲r+�W�ȽȽEj�˱ȽȽL�c Ɇ,)Ʌ�ȽȽ4��qȽȽj��ʘ	�ͅc�2011�c�ȽȽL��ȽȽzj�˯ʜ���ȽȽes]%a`��ȽȽY��U`���ȽȽz s`sk]�`���z!z��ɰȽȽ4�

ͨc�2016�c�ȽȽL�World Economic Forum��{ȽȽ˯�M`��x+�ȽȽ=�Xʘ��t,ȽȽ�k˯��m,ȽȽf�L���ȽȽe,kL�/�ȽȽ9�jʘ��NȽȽ4�r

�NȽȽ��0`���ȽȽo/sD�ʓ��ȽȽL�k=`��˱ȽȽL�,k�ȽȽ5��{ȽȽ�`���,ȽȽy,!`���ȽȽzL�k=`���ȽȽ s˯���ȽȽM��0`���ȽȽzL�k=`���/sȽȽ�`���,ȽȽ=YɁy

���ȽȽzkY�`��ͅ��zȽȽ8ʜ���ȽȽjɰj	�ͅ��\�ȽȽ%˯��ͅ��ȽȽ�s�r0`��bȽȽ�e�ͅ�ȽȽ�y,%`����ȽȽzkY�a`��pe�,)�ȽȽ4���ȽȽz$�lȽȽe�Industry 4.0(

 ]5[ ]4[ ]3[�ͨ�ȽȽo˼Pr�ͅ�z��%ȽȽ5`�
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5

��ȽȽz˯�M`� �WsȽȽ5`� ��ȽȽfzX ��ȽȽQa�

�ȽȽM��0`� ��ȽȽzL�k=`� ��/sȽȽ�a`

wȽȽ`	�bȽȽ=��i��NȽȽXsȽ�fȽȽ`��ler

ʗy0e��/ʘr+�/�zae
�sȽȽ˹�_,ȽȽMɬ�ͨc�2029�c�ȽȽL�_sȽȽa%�

] 7 [�ͨ%19.4�m/,ȽȽX��ȽȽ\0e�xskȽȽ4

ͨc�2021 c�L�ʓ�

 114.55
ʗy0e��/ʘr+�/�zae

 377.30

ͧ�ɀzfX/��pae�]�r���zafM`��bys%��˱L��M��0`���zL�k=`���/s�`��bfM�

��ȽȽzfX/���ȽȽ!�ke�+�ȽȽ!y	�ͅ�ȽȽzfX/���ȽȽe,(r���ȽȽ!�ke�˰	��ȽȽpays%�r���ȽȽe,)`�r���ȽȽ!�k˯��0ȽȽysE��_ʙȽȽ(�lȽȽe

ͨNȽȽzk=�`����ȽȽzafL�0ȽȽysE�r�ͅ�,ȽȽy, 

��aȽȽ5a4�+�,ȽȽ�e�����\ʁȽȽ`�r��ʙȽȽfM`��˰	� ɀʘsȽȽ<rr�ͅlȽȽy+r2˯��lȽȽe��ɀ�,ȽȽ��ͅ�ȽȽza(�,`����ȽȽzafM`��,ȽȽM���ȽȽe�˰	�,ȽȽ�˽

 ]6[�ͨ�2ȽȽzf�e��ȽȽzfX/��ȽȽesIke�ʓ��ȽȽae�]�e� ɀʘsȽȽa$�c,ȽȽYy�˴ȽȽe�ͅ�ȽȽfzY`�

x+sfL�b]9�

{YT��b]9�r
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)Industry 1.0�˰rʜ���zL�k=`���/s�`�

 ]8[�c 1700�0(�r�

 •�lȽȽL��ȽȽ ɀ@sL�m�ȽȽz˯�r�/�ȽȽ)�`��˱ȽȽL���ȽȽ�jʞ��ʓ�+˴ȽȽ�Lʘ�

ͨ��ȽȽj�sz%`�r��ȽȽyʁ�`��tsȽȽY`��˱ȽȽL�bȽȽe�]`��+˴ȽȽ�Lʘ�

 •� ɀʘ,ȽȽ����,ȽȽM˯�r��ʘʚ��c�,)�ȽȽ4��ɫȽȽL�NaȽȽ5`���ȽȽL�k<

ͨxr,ȽȽy�b]ȽȽ9���ȽȽp ��j	�lȽȽe

)Industry 2.0��zj��`���zL�k=`���/s�`�
c 1800�0(�r�

 •�1�ȽȽQ`�r�FȽȽUk`��c�,)�ȽȽ4�r���ȽȽ�jʞ��CsȽȽE(���,%�ȽȽ4�

ͨ�ȽȽz���0p]`���ȽȽX�E`�r

 •ͨS�0Qa�`�r�V��p`��ɫL�b<�s�`��b��4r�/sE�

 •�Mass Production���ȽȽzf]`�����ȽȽ�jʞ��˱ȽȽL�+˴ȽȽ�Lʘ�

ͨNȽȽzk=�`����ȽȽzafM`��ȽȽ�ɱʜ��BȽȽM�r

�ͧ��0M9�5˯��˰	�/�)�`��le

*y/��`��ɫL��zL�k=`����/s�`�
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)Industry 3.0���`��`���zL�k=`���/s�`�
c�1900�0(�r�

 •�b��ȽȽ4r�ͅ�ȽȽjɰjʞ��ͅ0ȽȽ�sz�f]`���2ȽȽp ��{ȽȽɇk��r�/�]ȽȽ���

�bza%�r�ͅTelecommunications��ȽȽe,Y�˯��_�ȽȽ=�ʘ�

ͨNȽȽzk=�`����ȽȽzafM`���ȽȽj�z�`�

 •��2ȽȽp ��˾ȽȽfA��_ʙȽȽ(�lȽȽe�NȽȽj�=˯���ȽȽkfX0���,ȽȽ�`�

��ʘʚ��ʓ�PLCs��ȽȽ!eɫa`��a��Y`���ȽȽzYEk˯��gȽȽ]%�`�

ͨ��ȽȽj�z�`��NȽȽf r���ȽȽzafM`��BȽȽM���ȽȽ�ɱʜ���,ȽȽM˯�r

)Industry 4.0��M��0`���zL�k=`���/s�`�
˲�%`��ʇM`�

 •���ȽȽj�z�`�r ��ȽȽz\.`� �NȽȽj�=˯�r ��ʘʚ� �VȽȽzHs�

����ȽȽU\�ɵȽȽ\� �b]ȽȽ9��NaȽȽ5`����ȽȽ�j	 �ʓ��,L�ȽȽ5fa`

ͨ�ȽȽz ��j	r

 •�Mass Customization�be�9`��>z=)�`��c�,)�ȽȽ4�

��ʙfM`����ȽȽ�aD��ȽȽz�a�r�NȽȽj�=˯��ʓ��ȽȽjr0˯���+�ȽȽy2`

ͨbAT��b]ȽȽ9�

 •���\.ȽȽ`� �c�,)�ȽȽ4�r �ͅ�ȽȽpaza%�r ���ȽȽj�z�`� �NȽȽf 

��zT�UȽȽ8 �ZȽȽzY%�` ��ȽȽ`ʚ� �gȽȽaM�r �{ȽȽL�kE<ʘ�

�ͨ�ȽȽz\.`� �NȽȽj�=fa` �bȽȽAT� ���/�0ȽȽX �-�ȽȽ)��r ���ȽȽesaM˯�
 ]10[]9[
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��/s�`��+sY��{�`����zkY�`��10��

�M��0`���zL�k=`�

ͧCloud Computing��z��%5`����4s%`�

���ȽȽe,)`�r�ͅNȽȽy1s�`��ͅ��ȽȽMz�˯��ͅ��ȽȽ�jʞ��ͅ,ȽȽy/s�`��bȽȽ4ʙ4�˾ȽȽ��bȽȽe�]�`���z��%ȽȽ5`����ȽȽ4s%`��gȽȽL,�

�ɵȽȽ\��b]ȽȽ9���ȽȽpaza%�r��ȽȽjɇ2)˯����ȽȽj�z�`��lȽȽe��˼ȽȽ�]`����ȽȽzf]`���ȽȽ!`�Me�˱ȽȽL�bȽȽfM��˴ȽȽ\�ͨt0ȽȽ(ʜ�

.�EȽȽ4s�˯�r��˼ȽȽQ=`��NȽȽj�=fa`�bzQȽȽ9�`���,ȽȽ��VȽȽz`�]��bȽȽzaY�r�ͅ�ȽȽzaL�Tr����ȽȽU\

ͧΊϘϚϏЍωϏχϒ�ΒϔϚϋϒϒϏύϋϔωϋ�χϔϊ�ΖχωώϏϔϋ�ΕϋχϘϔϏϔύ��`ʚ��gaM�r�{L�kE<ʘ����\.`�

�gȽȽ�y�{ȽȽ�`����ȽȽesaM˯��gȽȽ!$�lȽȽe��ȽȽae�]`���+�U�ȽȽ4ʘ����ȽȽ`ʚ��gȽȽaM�r�{ȽȽL�kE<ʘ����\.ȽȽ`��&fȽȽ5y

��ȽȽ�k�`��˱ȽȽL��/,ȽȽY`���ȽȽ`ʚ��gȽȽaM�r�{ȽȽL�kE<ʘ����\.ȽȽ`��0ȽȽTsy�i��lȽȽ]˽�˴ȽȽ\�ͅNȽȽj�=˯��ʓ��o��ȽȽ9j	

ͨbzQȽȽ9�`��,ȽȽkL�˱ȽȽL�����ȽȽU\�qȽȽkL�"ȽȽ�ky�˴ȽȽe�ͅ��ȽȽzafM`���ȽȽ�ɱ�r

ͧΒϔϚϋϘϔϋϚ�ϕό�ЇϏϔύϙ���z8ʜ���jɰj	

��ʘʚ� �2ȽȽzp!�` �c,)�ȽȽ5Ʌy ��ȽȽz$�ͅ�ȽȽz\.`� �NȽȽj�=fa` �ɿȽȽz�/ �isȽȽ]f\���zȽȽ8ʜ���ȽȽjɰj	 �c,)�ȽȽ5Ʌy

�2ȽȽɇzfe�VȽȽy0M� �i�sȽȽkM� ��ȽȽo,yr2�r�/�MȽȽ9�4���2ȽȽp �� �NȽȽj�=˯��ʓ��e,)�ȽȽ5˯����,ȽȽM˯�r

���ȽȽj�z�`� lȽȽe��˼ȽȽ�\���ȽȽzf\�_+�ȽȽ��r�t0ȽȽ(ʜ���2ȽȽp ʜ��NȽȽe�_�ȽȽ=�ʘ����ȽȽp`�&fȽȽ5y�Internet Protocol(

ͨ�ȽȽpaza%�r��ȽȽpMf!`��ȽȽfɇzY`�

�c�,)�ȽȽ4��˰	�ͅ3D printing�+�ȽȽM�ʜ���ȽȽz�ʙ���ȽȽL��E`���Sr0ȽȽM˯�r�ͅ�ȽȽT�@ʞ���NȽȽzk=�`��˼ȽȽ9y

�t0ȽȽ(ʜ��WsȽȽT��,ȽȽ$�r���ȽȽY�E`���ȽȽT�@	�ZȽȽy0D�lȽȽL�+�ȽȽM�ʜ���ȽȽz�ʙ��c�ȽȽ5 ����ȽȽ9jʞ��ȽȽ<�(���ȽȽM��D

���ȽȽz!pk˯��ȽȽ5\�Me�NȽȽzk=���ȽȽz!pke��ȽȽT�@ʞ���NȽȽzk=�`��,ȽȽMɁy�ͨ+�ȽȽM�ʜ��ɹʙȽȽ��gȽȽ5!`��lȽȽys]�`

�+�sȽȽ˯���ȽȽ`�1	r�K�ȽȽE�Xʘ��ȽȽ`�sY`��c,)�ȽȽ5��{ȽȽ�`��Subtractive Manufacturing��ȽȽ`�1ʞ���NȽȽzk=�`�

ͨ�ȽȽ�a=`���ȽȽa�]`��lȽȽe

ͧΊϊϊϏϚϏϜϋ�ΖχϔϛόχωϚϛϘϏϔύ��T�@ʞ���Nzk=�`�
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9

ͧϏύ�χϚχ�ΊϔχϒϟϚϏωϙ��f)A`����j�z�`��bza%�

��2ȽȽp ��lȽȽe��ȽȽpMf �gȽȽ�y�{ȽȽ�`���ȽȽf)A`����ȽȽj�z�`��bȽȽza%�`��ȽȽe,Y�˯����ȽȽzkY�`��c�,)�ȽȽ4��,L�ȽȽ5y

�ͅ#ʙȽȽ<ʞ�r��ȽȽj�z=`��˰	��ȽȽ �%`��,ȽȽzL�sɬ��ȽȽ�k�`�r�C�ȽȽ˹ʜ��S�ȽȽ9�\��˱ȽȽL���ȽȽ�jʞ���ʘʚ�/�MȽȽ9�4ʘ�

�ͅ���ȽȽ�k�`��˾ȽȽ5%��ͅ��ȽȽj�z�`��gȽȽpTr���ȽȽ�jʞ�����ȽȽU\�/�ȽȽ��(���ȽȽf)A`����ȽȽj�z�`��bȽȽza%��gȽȽL,y�˴ȽȽ\

ͨ��ȽȽ�jʞ���/�+	��ȽȽ�ɱ�r

ͧϏύϏϚχϒ�ΝϝϏϔ�{fX0`��c�s�`�

�ͅ��ȽȽzafM`��ͧlȽȽe�bȽȽ<ʜ��ZȽȽ�D��ȽȽz@�ɰT���)ȽȽ5j�lȽȽL��/�ȽȽ�L��ȽȽzfX/�gȽȽ��s����ȽȽ9j	��ȽȽzkY�`��m.ȽȽo�&ȽȽz��

��+�y2 �̀�ȽȽL�k=`��ʓ�{ȽȽfX0`��c�sȽȽ�`��c�,)�ȽȽ4��lȽȽ] �˽ͨ,ȽȽy/s�`��bȽȽ4ʙ4r�ͅNȽȽj�=˯��ͅ��ȽȽ�jʞ��CsȽȽE(

�/�ȽȽ��(��ͧ_�ȽȽ�˯��bz�ȽȽ4�˱ȽȽL�ͨ��ȽȽ�jʞ���ȽȽzafL���\�ȽȽ%e�_ʙȽȽ(�lȽȽe�bȽȽfM`��˼ȽȽ4�˾ȽȽ5%�r��ȽȽz ��jʞ�

ͨDowntime�bȽȽEM�`���ɰȽȽT�bȽȽzaY�`�W0ȽȽD�+�ȽȽ!yʞ�NȽȽzk=�`���ȽȽzafM`��ȽȽk]f˯����˼ ȽȽzQ�`�

ͧΊϛύϓϋϔϚϋϊ�ΛϋχϒϏϚϟ�12M˯��NX�s`�r�ΟϏϘϚϛχϒ�ΛϋχϒϏϚϟ�ʐ�ɰTʘ��NX�s`�

��z@�ɰT��ʆ�ȽȽkL�12ȽȽM˯��NȽȽX�s`��c,)�ȽȽ5y�˴ȽȽkz��ͅ�ȽȽz@�ɰTʘ����ȽȽz�`��ʐ�ɰȽȽTʘ��NȽȽX�s`��c,)�ȽȽ5y

�˾ȽȽ5%�`��,ȽȽzU˯����ȽȽesaM˯�r�S/�ȽȽM˯��˼ȽȽTs�`�˴ȽȽoʙ\�c,)�ȽȽ5Ʌyr�ͅ{ȽȽYzY%`��NȽȽX�s`��˱ȽȽL

 ]11[�ͨVȽȽz`�]�`��bȽȽzaY�r�ͅ�eʙȽȽ5`���+�ȽȽy1�ͅ��ȽȽzafM`�

��/s�`��+sY��{�`����zkY�`��10��

�M��0`���zL�k=`�
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10

�ZȽȽD�k˯��ʓ�gȽȽ]%�a`�Drones�/�ȽȽzD�ir,ȽȽ����0ȽȽ��E`��c�,)�ȽȽ4�

�ʆ�ȽȽkM`��bȽȽza%�`�{ȽȽL�kE<ʘ����\.ȽȽ`��c�,)�ȽȽ4�r�ͅ�ȽȽp��X�0er��ȽȽzL�/2`�

�ʓ��pe�,)�ȽȽ4ʘ�ͅ�ȽȽo˼Pr��/�0ȽȽ%`���ȽȽ /+�bȽȽ�e��ȽȽL�/2`����ȽȽE��0˯�

ͨVertical Farming��ȽȽy+sfM`���ȽȽL�/2`��/sȽȽpHr�ͅFȽȽzE)�`��˾ȽȽ5%�

��aȽȽ5a5���ȽȽLsT,˯��Cryptocurrency��0UȽȽ9˯���ʙȽȽfM`��/sȽȽpH

�x.ȽȽ`��Fintech��ȽȽz`�˯���ȽȽz s`sk]�`��K�ȽȽEXr�ͅBlockchain�bȽȽ�]`�

���zȽȽ8ʜ���ȽȽjɰj	�_ʙQ�ȽȽ4�r�ͅ�ȽȽz`�˯����ȽȽe,)`����ȽȽz s`sk]�`��"ȽȽe,y

ͨ�zȽȽ4�4ʜ���ȽȽzTʇ˯����ȽȽe,)`��˼ȽȽTs�`��ȽȽf)A`����ȽȽj�z�`�r

�z`�˯����e,)`�

�L�/2`�

��2!�`�r��af!`���/�!�

�z%=`���y�L0`�

�L�k=`�

���ȽȽ4s%`�r�ͅ˾]ap�ȽȽ5˯��[saȽȽ4�gȽȽpU �̀�ȽȽf)A`����ȽȽj�z�`��c�,)�ȽȽ4�

��/�+ʞ ���ȽȽ�s�r0`�r �ͅx/sȽȽT �b]ȽȽ9� ���ȽȽj�z�`� ��\/�ȽȽ9˯ ��z��%ȽȽ5`�

�/�ȽȽ��(ʘ�12ȽȽM˯��NȽȽX�s`�r�ͅbȽȽz<s�`����ȽȽe,(r�0ȽȽ ��˯��bȽȽ(�+�lȽȽy2)�`�

ͨAugmented Reality��ȽȽɀz@�ɰT���,ȽȽy,!`��NȽȽ��A�`�

�lȽȽys]�` �Additive Manufacturing ��ȽȽT�@ʞ�� �NȽȽzk=�`� �VȽȽzHs�

�c�,)�ȽȽ4�r�ͅi�ȽȽ5jʞ����ȽȽAL�r��ȽȽyʙ)���pz�ȽȽ8�+�ȽȽM�ʜ���ȽȽz�ʙ��c�ȽȽ5 �

ͨ�ȽȽz�E`��0ȽȽy/�Y�`��/�,ȽȽ<	��ȽȽzafL�NȽȽyɻ�`�{ȽȽL�k=`����\.ȽȽ`�

���ȽȽesaM˯��˼ȽȽTs� �̀Augmented Reality�12ȽȽM˯��NȽȽX�s`��c�,)�ȽȽ4�

�c�,)�ȽȽ4�r�ͅ�,YM˯��c�ȽȽp˯��ʓ�˾aQȽȽ9fa`�bfM`���ȽȽz��˾ȽȽ5%�r

�bȽȽYk` �Automated Guided Vehicles ��ȽȽpɇ s˯���ȽȽz`ʚ� ���ȽȽ�\0˯�

ͨNȽȽX�s˯��˾ȽȽ��+�sȽȽ˯�

�M��0`���zL�k=`���/s�`��Zz�E���ʘ�!e

01

02

03

04

05

�lȽȽe�qȽȽj��ʘ	�ͅ�ȽȽL�k=`��_�ȽȽ!e�ʓ��ȽȽp��y�,��ʓ���ȽȽ9j��ȽȽM��0`���ȽȽzL�k=`���/sȽȽ�`��i��˾ȽȽ$�ʓ

�ͨ�ʘ�ȽȽ!˯��lȽȽe��MȽȽ4�r��ȽȽLsf!e�˱ȽȽL��ȽȽp��zkY�r��ȽȽp�+��e�ZȽȽz�E��lȽȽ]f˯�

]12[�ͧ˳y��e��zL�k=`���/s�`��Zz�E���ʘ�!e�bf9�

9
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��/s�`��{k���˱L����ɰ˯���z��!yʞ��/��ʚ�

�M��0`���zL�k=`�

�ʓ�2ȽȽ\ɰ��{ȽȽ�`��ͅ�ȽȽz��!yʞ��/�ȽȽ�ʚ��lȽȽe�,ȽȽy,M`���ȽȽpYz�E�r��ȽȽM��0`���ȽȽzL�k=`���/sȽȽ�`����ȽȽzkY��{ȽȽk���bȽȽf%y

��ȽȽ ɀYTr�ͨVȽȽXs�`����ɰȽȽT�bȽȽzaY�r�ͅ�ȽȽX,`��˾ȽȽ5%��ͅ�eʙȽȽ5`��2ȽȽy2M��ͅ�ȽȽz ��jʞ�r����ȽȽU]`���+�ȽȽy1�ͅVȽȽz`�]�`��BȽȽU(

 ]13[�ͧ�ȽȽM��0`���ȽȽzL�k=`���/sȽȽ�`����ȽȽzkY��{ȽȽk���,ȽȽkL��ȽȽz`��`��/�ȽȽ�ʚ��ZȽȽzY%��NȽȽXs�˯��lȽȽe�qȽȽj
T�ͅ��ȽȽy0 ���ȽȽ4�/,`

 %20 – 15
�G�U�$ʘ��Vz`�]��bzaY�

ir2)˯��

 %30 – 15
�gX�D��z ��j	�ʓ��+�y1

bfM`�

 %50 – 30
�bEM�`���ɰT�bzaY�

��,Mfa`

%85
����k�`���X,`�˾5%��

10
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��/s�`��{k���˱L����ɰ˯���z��!yʞ��/��ʚ�

�M��0`���zL�k=`�

 ]14[����jʞ����zafL�˾5%�

�aȽȽ]9˯�

�b%`�

c,)�5˯�

"���k`��10��

���0ȽȽ 	��ȽȽ�sM<r�ͅ��ȽȽ�jʞ���ȽȽzafL�_ʙȽȽ(��ȽȽX,��ʆ�ȽȽkM`��NȽȽ����˱ȽȽL�˾ȽȽMk=˯���/,ȽȽX�c,ȽȽL

ͨ ɀʙȽȽysD��ȽȽɀ�Xr��pX�0Q�ȽȽ4�r���ȽȽ�jʞ����ȽȽzafL�˱ȽȽL���˼ ȽȽzQ�`�

�0Ts��{�`��Digital Twin�{ȽȽfX0`��c�sȽȽ�`���ȽȽzkY���ȽȽz=k��˱ȽȽL�Ericsson��ȽȽ\ʀ��ȽȽafL

��za�Y�ȽȽ5˯���ʘ�ȽȽ%a`�FȽȽzE)�`�r�ͅ��ȽȽ�jʞ���ȽȽz�`�˲�ȽȽ%`��NȽȽ@sa`�&ȽȽ@�r��ȽȽɀzfX/� ɀʙȽȽz�ɱ

�ir+��pkzȽȽ5%�`�W0ȽȽE`��bȽȽAT��,ȽȽy,%�r���ȽȽzafM`��?�0M�ȽȽ4��ɫȽȽL�ϝώχϚϏό�ϙωϋϔχϘϏϕϙ(

ͨ�ȽȽzMX�s`���ȽȽz�`��˱ȽȽL���˼ ȽȽzQ���ȽȽy����0ȽȽ 	

����jʞ��˾5%�

�Production Flow(

%60

��+�ȽȽL	���ȽȽ5j�bȽȽzaY�

 Rework �bȽȽfM`�

%6

�bEM�`���ɰT�?�U)j�

�Downtime(

%3

�,ȽȽy,M`��ʓ��ȽȽM��0`���ȽȽzL�k=`���/sȽȽ�`����ȽȽzkY��{ȽȽk���˱ȽȽL��ȽȽ��ɰ˯���ȽȽz��!yʞ��/�ȽȽ�ʚ��0ȽȽpI�

ͧ�ȽȽo10���ͅc�,)�ȽȽ4ʘ���ʘ�ȽȽ$�lȽȽe

11
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 ]15[�gzf=�`����zafLr�bfM`��Zy0T�+�0T��˾��be�]�`�

�aȽȽ]9˯�

�b%`�

c,)�5˯�

"���k`��10��

�+�0ȽȽTʜ��NȽȽzf ��/,ȽȽX�c,ȽȽLr�ͅ��ȽȽ!�k˯��{ȽȽff=e��pe,)�ȽȽ5y�{ȽȽ�`��"ȽȽe�ɫ`��+,ȽȽM��NȽȽe

�lȽȽe�,ȽȽy,M`��"ȽȽ�ky�ͅZȽȽy0T�lȽȽf@�bȽȽfM`��,ȽȽkL��ȽȽ�,%˯����ȽȽj�z�`��˰	�_sȽȽ<s`��˱ȽȽL

ͨ�ȽȽXs`�r�,ȽȽp!a`��ɀ/�,ȽȽo	���ȽȽ5y�˴ȽȽe�bȽȽfM`��ʓ���ȽȽE(ʜ�

�ZȽȽy0U`��+�0ȽȽT��˾ȽȽ��bȽȽe�]�`�r���ȽȽj�z�`���/�+ʞ�Teamcenter���\�ȽȽ%e�c�ȽȽIj�c�,)�ȽȽ4�

���ȽȽzafM`��˾ȽȽ5%�`�{ȽȽfX0`��c�sȽȽ�`��c�,)�ȽȽ4�r�ͅ�e,)�ȽȽ5˯���ȽȽUa�)˯��"ȽȽe�ɫ`�r

ͨ�ȽȽp��ɱ�r

�{Ƚ`rʜ��gȽzȽzYȽ�`���/r+��,Ƚe�bȽzaȽY�

��!�kfa`

%50  

���/�z(�,ȽȽy,%�`�c1ʙȽȽ`���ȽȽXs`��bȽȽzaY�

�0]�˯���bȽȽ$�0˯��ʓ�gȽȽzf=�`�

%6

12
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 ]16[ )ΊϙϙϋϚ�ΙϋϘόϕϘϓχϔωϋ�ΖχϔχύϋϓϋϔϚ�_s<ʜ����+���/�+	

�S�,ȽȽo��ZȽȽzY%�r��ȽȽ`�MTr��ȽȽke����ȽȽzafL�ZȽȽzY%�`�_sȽȽ<ʜ���/�+	�ʓ���ȽȽy,%��+sȽȽ r

ͨbȽȽysE`��t,ȽȽ˯��˱ȽȽL��ȽȽz%�0`�r���ȽȽ�jʞ�

�_sȽȽ<ʜ����+��˾ȽȽ5%��ʓ��,L�ȽȽ5fa`��ȽȽff=˯����ȽȽe,)`�r�"ȽȽe�ɫ`��lȽȽe��ȽȽLsf!e

��ȽȽ�ɱ�r�{ȽȽfX0`��c�sȽȽ�`����ȽȽj�z��bȽȽza%��_ʙȽȽ(�lȽȽe��ȽȽp�j�z<r��pazQȽȽ9�����ȽȽU\��+�ȽȽy1r

ͨ��ȽȽzafM`�

��z�`���+�s$�bzaY�

EHS��eʙ5`�r��%=`�r

%40-3

�_sȽȽ<ʜ��0ȽȽTs���+�ȽȽy1

Availability(

%6-2

�ir2)˯���Ua]��bzaY�

Inventory Cost(

%10-5

�aȽȽ]9˯�

�b%`�

c,)�5˯�

"���k`��10��

13
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�ʓ��M��0`���zL�k=`���/s�`��NX�r

�y+sM5`���z�0M`���]af˯�

�ʓ�ͅ�ȽȽM��0`���ȽȽzL�k=`���/sȽȽ�`���+�ȽȽzY��ˮ�ȽȽM`���o,pȽȽ9y�{ȽȽ�`����/sȽȽE�`���y+sMȽȽ5`���ȽȽz�0M`���ȽȽ]af˯���ȽȽ\�s�

�ͨ�ɀ/sȽȽE��ɵȽȽ\��b�Y�ȽȽ5e�sȽȽ%j�_sȽȽ%�`��,pȽȽ9y�ʇȽȽL�ʓ��ȽȽy,zaY�`���z`�ȽȽ4ʜ��lȽȽe��r0ȽȽ)`��˰	��ȽȽ �%`��bȽȽH

�zYy0T��_˴8r�F4rʜ��Wʁ`���YEke�y+sM5`���z�0M`���]af˯�

��ȽȽ]af˯�r�FȽȽ4rʜ��WʁȽȽ`���ȽȽYEke�ʓ�̹13��/�ȽȽYy��ȽȽe��ȽȽ\0˯��xskȽȽ5`��sȽȽfk`��_,ȽȽMe�RȽȽa�y

 ]17[ͨ�y+sMȽȽ5`���ȽȽz�0M`�

��ȽȽe��ȽȽ]af˯��ʓ��ȽȽM��0`���ȽȽzL�k=`���/sȽȽ�`��_�ȽȽ!e�ʓ��ȽȽe,Y˯����ȽȽe,)`��WsȽȽ4��gȽȽ!$�RȽȽa�

�/�ȽȽzae�29.6 ˰	�bȽȽ=y�i��NȽȽXs�˯��lȽȽer�ͅc�2020�c�ȽȽL�x+sMȽȽ4�_�ȽȽy/�/�ȽȽzae 6.75��/�ȽȽYy

�ͨc�2030 c�ȽȽL�ʓ�x+sMȽȽ4�_�ȽȽy/

14
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 1,698
x+sM4�_�y/�/�ȽȽȽȽzaȽe

�ͅ�zȽȽ�5Ƚ sa`����ȽȽȽȽe,ȽȽȽȽ)`��ͅ�ȽȽȽȽL�ȽkȽȽ=`��ͅly,ȽȽȽȽMȽȽ�`���ʘ�ȽȽȽȽ!e�ʓ�Ny/�9ȽȽȽfa �̀{ȽȽȽȽ`�e�gȽȽȽȽL+�

ͨ�ȽX�ȽȽE`�r

9.3
x+sM4�_�y/�/�zȽȽaȽȽe�

ͨ�ȽzȽfȽȽX0Ƚ`���ȽȽȽzȽ�Ƚ%Ƚ�Ƚ`���ȽzȽȽkȽ�Ƚ`����ȽȽȽkȽ�ȽȽȽȽ`�{ȽȽesȽȽ]Ƚ$�gȽȽȽȽL+

105
x+sM4�_�y/�/�zȽȽaȽȽe

��ȽȽzL�k=`���/sȽȽȽȽ�`��Ny/�ȽȽȽȽ9e�gȽȽȽȽL,`�x+sȽȽȽȽM5ȽȽ`���ȽȽȽȽzL�kȽȽ=`���ȽȽzfk�`��Wr,ȽȽk<��ȽȽp==(

ͨ�ȽȽM��0`�

 3
x+sM4�_�y/�/�zȽȽaȽȽe

��/sȽȽ�`����ȽȽzkY�`��ȽȽpzk��r�NȽȽȽȽkȽȽ=e 100�bȽȽȽȽȽȽysȽȽ%��bȽȽȽȽysȽȽfȽ�Ƚ`�"ȽȽȽȽe�0ȽȽ�Ƚ`��,ȽȽȽ$���pȽȽȽ=Ƚ=Ƚ(

ͨ�ȽȽȽM��0`���ȽȽȽzL�k=`�

15
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�ʓ��M��0`���zL�k=`���/s�`��NX�r

�y+sM5`���z�0M`���]af˯�

���\0%e��,L��M��0`���zL�k=`���/s�`��˱L�,y�2�˯���aE`��NT,y

ͧ�o10���ͅ�z5z�/

��ȽȽM��0`���ȽȽzL�k=`���/sȽȽ�`��_�ȽȽ!e�ʓ��ȽȽ%a=˯����ȽȽ%<��+,ȽȽM�y

ͧgȽȽo10���ͅ�ȽȽ]af˯��ʓ

�WsȽȽ4�ɫȽȽ\���y+sMȽȽ5`���ȽȽz�0M`���ȽȽ]af˯��,ȽȽM�

�_˴ȽȽ8r�FȽȽ4rʜ��Wʁ`���ȽȽYEke�ʓ��ȽȽz s`sk]�a`

ͨMENA��ȽȽzYy0T�

��ȽȽzL�k=`� ��/sȽȽ�a` ��ȽȽzz�`� ��ȽȽesIk˯� �˻�ȽȽM�

�˼ȽȽ�\�b]ȽȽ9��+˴ȽȽ�Lʘ��lȽȽe��ȽȽ]af˯��ʓ��ȽȽM��0`�

��/�ȽȽ(�lȽȽe���ȽȽe,)`� �{ȽȽe,Yer���\ʁȽȽ`� �˱ȽȽL

ͨ�ȽȽ]af˯�

��+�ȽȽy1 �2030 ��y+sMȽȽ5`� ��ȽȽy�/ �S,p�ȽȽ5�

�"ȽȽ��k`� �ʓ ��ȽȽzEUk`� �˼ȽȽP ���+�0ȽȽyʞ� ��\/�ȽȽ9e

���\ʁȽȽ`��lȽȽe��ȽȽaE�y�˴ȽȽe�ͅ˲˴ȽȽ ʞ��˳ȽȽ%˯�

�_ʙȽȽ(�lȽȽe��pkzȽȽ5%�r��ȽȽp��zafL��+�ȽȽy1��ȽȽzL�k=`�

ͨ{ȽȽfX0`� �_sȽȽ%�`�

�lȽȽe �VȽȽz`�]�`� �BȽȽU)` ��,ȽȽy�2�˯� ��ȽȽ �%a` ��ɀ0ȽȽIj

�˱ȽȽL�isȽȽMk=˯��bȽȽfMy�ͅ��ȽȽzafM`��˾ȽȽ5%���_ʙȽȽ(

�_sȽȽ%�`�r��ȽȽ8�k`����ȽȽzkY�`��˱ȽȽL�gȽȽpX�Uj	��+�ȽȽy1

ͨ{ȽȽfX0`�

16
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�sȽȽ%j��y+sMȽȽ5`���ȽȽz�0M`���ȽȽ]af˯��+sȽȽp �10ȽȽ��

�ȽȽM��0`���ȽȽzL�k=`���/sȽȽ�`��{ȽȽk���2ȽȽy2M�

�+�ȽȽ=�Xʘ���ȽȽzfk��ͧS,ȽȽo�ZȽȽzY%��˱ȽȽL�2ȽȽz\ɰ`���ȽȽz`�%`����ȽȽp s�`��S,p�ȽȽ5�

��ȽȽzL�k=`���/sȽȽ�`�ͷ�/sȽȽ%e�lȽȽf@���ȽȽM��0`���ȽȽzL�k=`���/sȽȽ�`��˾ȽȽ]f�`�{ȽȽfX0`�

ͧ_ʙȽȽ(�lȽȽe�^ȽȽ`-r�ͅͶ�ȽȽM��0`�

��/sȽȽ�`� �_�ȽȽ!e �ʓ ��ɀ˼ ȽȽ�\ ��ȽȽ ɀe˴�o� ��y+sMȽȽ5`� ��ȽȽz�0M`� ��ȽȽ]af˯� ��ȽȽ`r�

��ȽȽy�/�bȽȽH�ʓ�ɿȽȽz�/�b]ȽȽ9��^ȽȽ`-�0ȽȽpIyr�ͅ�ȽȽp��Yz�E�r��ȽȽM��0`���ȽȽzL�k=`�

�/r�ȽȽ%e�,ȽȽ$�\��ȽȽM��0`���ȽȽzL�k=`���/sȽȽ�`���ȽȽM@Ʌr��ȽȽz$�ͅ2030��y+sMȽȽ5`�

ͨͶ�z�ȽȽ5 sa`����ȽȽe,)`�r��ȽȽzkDs`���ȽȽL�k=`��0ȽȽysE�ͷ�"ȽȽe�j0��lȽȽf@�2ȽȽz\ɰ`�

���ȽȽYz�E��/�ȽȽ9�j�r�sȽȽfk`�ɿȽȽz�/�lȽȽ]ff\�ͅ�ȽȽkfX0`�r��ʘ�ȽȽ=�ʘ����ȽȽzkY�`��ȽȽz�%�`���ȽȽzk�`��0ȽȽysE�

ͨ�ʘ�ȽȽ!˯��VȽȽa�)e�ʓ��ȽȽM��0`���ȽȽzL�k=`���/sȽȽ�`�

��z`�%`���ȽȽfzY`��bȽȽ4ʙ4�ʓ�NȽȽ4s�`�r��M��0`���ȽȽzL�k=`���/sȽȽ�`����ȽȽzkY�`��ȽȽzz�`���ȽȽesIk˯��0ȽȽysE�

ͨ�,y, �bȽȽ4ʙ4�0ȽȽysE�r

��/sȽȽ�`����ȽȽYz�E��W�ȽȽEj��MȽȽ4s�`�ͅ�ȽȽe1ʙ`���ȽȽzjsj�Y`��0ȽȽDʜ��NȽȽ@r�ɫȽȽL��ȽȽzMyʁ�`���ȽȽz�`���ȽȽzp�

ͨ"ȽȽe�jɫ`����ȽȽL�EX��ȽȽzfk��NȽȽe�c��sȽȽ�y��ȽȽɬ��ȽȽM��0`���ȽȽzL�k=`�
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_�!˯��ʓ��YɇYɅ$�{�`����1�!jʞ��10��

 ͧ{fX0`��_s%�a`��zkDs`���z!z��ɰ4ʘ��WʙD	

�˱ȽȽL�2ȽȽ\0���ȽȽz$�ͅ{ȽȽfX0`��_sȽȽ%�a`��ȽȽzkDs`���z!z��ɰȽȽ4ʘ��{ȽȽfX0`��_sȽȽ%�`���,ȽȽ$r��ȽȽYaD�

ͨ�ȽȽM��0`� ��ȽȽzL�k=`� ��/sȽȽ�`� ��ȽȽpkf@�lȽȽer�ͅ�ȽȽys`rʜ����-���ȽȽL�EY`�

ͧ��9ke�1421�{Lr�NT/

 37�2ȽȽzU%��˰	�t+��˴ȽȽe�ͅ�ȽȽe,Y�˯�r��zȽȽ4�4ʜ����ȽȽzkY�`���ȽȽzfo�����ȽȽ9ke�1421�{ȽȽLr�NȽȽT/�

ͨ�ȽȽM��0`���ȽȽzL�k=`���/sȽȽ�`����ȽȽzkY��{ȽȽk���˱ȽȽL���ȽȽ9ke

 ͧ�M��0`���L�k=a`�/�]��ʘ��2\0e
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https://drive.google.com/drive/folders/1olbszQvoDVIQj1H7b1CypJvJcDnoqIIU?usp=sharing
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https://itmam.sa
https://twitter.com/ITMAM_SA
https://sa.linkedin.com/company/itmam-sa

