
118�

7KH�)DFWRU\�RI�WKH�)XWXUH"�7KH�&RQWUDGLFWRU\�
5HVWUXFWXULQJ�RI�DQ�$VVHPEO\�/LQH�LQ�)UDQFH
�

Juan Sebastian Carbonell

�

$EVWUDFW�

7KLV�SDSHU�VWXGLHV�KRZ�WKH�LQWURGXFWLRQ�RI�QHZ�WHFKQRORJLHV�DQG�D�QHZ�RUJDQL]D�
WLRQ�RI�ZRUN�WUDQVIRUPV�WKH�ODERXU�SURFHVV�DW�DQ�DVVHPEO\�OLQH�RI�WKH�36$�JURXS�LQ�
)UDQFH�� 7KH� ILUP� SUHVHQWV� WKH� QHZ� RUJDQL]DWLRQ� DV� DQ� LQQRYDWLYH� PRGHUQL]DWLRQ�
EULQJLQJ�IRUZDUG�WKH�³)DFWRU\�RI�WKH�)XWXUH´�WKURXJK�FRQFHSWV�GLUHFWO\�LQVSLUHG�E\�
Industrie 4.0�DQG�Industrie du futur��$W�WKH�VDPH�WLPH��WKLV�PRGHUQL]DWLRQ�DOVR�UH�
VSRQGV� WR� WKH�QHHG�IRU� WKH�SODQW� WR�EHFRPH�PRUH�FRPSHWLWLYH� LQ�RUGHU� WR�IDFH� WKH�
FRQVHTXHQFHV�RI�WKH�HFRQRPLF�FULVLV�RI�������'UDZLQJ�IURP�GDWD�REWDLQHG�WKURXJK�
ILHOGZRUN��LQWHUYLHZV�ZLWK�ZRUNHUV��XQLRQ�UHSUHVHQWDWLYHV�DQG�LQWHUQDO�GRFXPHQWV���
WKH� DXWKRU� VKRZV� WKDW� EHKLQG� WKH� UKHWRULF� RI�PRGHUQL]DWLRQ� DQG� LQGXVWULDO� H[FHO�
OHQFH��WKH�ILUP�LQWHQVLILHV�ZRUN�LQ�DVVHPEO\�RSHUDWLRQV�DQG�ZRUNHUV�ORVH�DXWRQRP\��
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�� ,QWURGXFWLRQ

,Q� ������*HUPDQ\�ZDV� WKH� ILUVW� FRXQWU\� WR� HVWDEOLVK� DQ� LQGXVWULDO� SUR�
JUDP� LQVSLUHG� E\� WKH� ³)RXUWK� ,QGXVWULDO� 5HYROXWLRQ´� IRFXVHG� XSRQ� QHZ�
WHFKQRORJLHV� DQG�PRGHO� IDFWRULHV�ZLWK� Industrie 4.0�� ,Q� ������ WKH� )UHQFK�
JRYHUQPHQW�IROORZHG�WKHVH�HIIRUWV�ZLWK�D�SURJUDP�FDOOHG�Industrie du futur��
+RZHYHU��*HUPDQ�ILUPV�DGRSWHG�WKLV�PRGHO�LQ�RUGHU�WR�PDLQWDLQ�DQG�GHYHO�
RS�GRPLQDQW�SRVLWLRQV��ZKHUHDV�)UHQFK�ILUPV�GLG�LW�LQ�RUGHU�WR�PDLQWDLQ�RU�
LPSURYH� WKHLU� ³FRPSHWLWLYHQHVV´� L�H�� SURILWDELOLW\� �%LGHW�0D\HU�� ������
.RKOHU�DQG�:HLV]���������7KLV�LV�SDUWLFXODUO\�WKH�FDVH�ZLWK�WKH�)UHQFK�DX�


�$UWLFROR�SURSRVWR��������������$UWLFROR�DFFHWWDWR��������������


�*HUSLVD��(16�3DULV�6DFOD\��,'+(6��(�PDLO��VHEDVWLDQ�FDUERQHOO#JPDLO�FRP��
,�ZRXOG�OLNH�WR�WKDQN�6WHSKHQ�%RXTXLQ�DQG�6RODQJH�0DQFKH�IRU�WKHLU�UHPDUNV�RQ�WKLV�DUWLFOH��

Sociologia del lavoro��Q������������,661������������,661H���������;��
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WRPRWLYH� VHFWRU� WKDW� VXIIHUHG� JUHDWO\� GXULQJ� WKH� HFRQRPLF� FULVLV� RI� �����
VLQFH� LW� IDFHG� D� GHFUHDVH� LQ� HPSOR\PHQW� DQG� LQ� GLUHFW� LQYHVWPHQW� LQ� WKH�
\HDUV�IROORZLQJ�WKH�FULVLV��DQG�WKXV�WXUQHG�WR�KLJK�WHFK�PDQXIDFWXULQJ�DV�D�
PHDQV�±�DPRQJ�RWKHUV�±�WR�RYHUFRPH�LWV�FULWLFDO�VLWXDWLRQ��$OOLDQFH�,QGXV�
WULH�GX�)XWXU��������S�����������

'LIIHUHQW� WHFKQRORJLHV� WKDW� GUDZ� IURP� WKH� ³)RXUWK� ,QGXVWULDO� 5HYROX�
WLRQ´�DUH�QRZ�FRPPRQ�LQ�WKH�DXWRPRWLYH�LQGXVWU\��5HVHDUFK�KDV�GRFXPHQW�
HG�WKH�XVH�RI�DUWLILFLDO�LQWHOOLJHQFH��$,��DQG�WKH�KLGGHQ�ODERU�EHKLQG�LW�LQ�WKH�
GHYHORSPHQW�RI�DXWRQRPRXV�FDUV��7XEDUR�DQG�&DVLOOL���������DQG�UHFHQW�UH�
VHDUFK� KDV� EHJXQ� WR� VKHG� QHZ� OLJKW� RQ� KRZ� WKH� ODERXU� SURFHVV� LV� WUDQV�
IRUPHG�LQ�RUGHU�WR�FUHDWH�©KLJK�WHFK�IDFWRULHVª��UHGXFLQJ�ZRUNHUV¶�DXWRQR�
P\��%XWROOR��-�UJHQV�DQG�.U]\ZG]LQVNL��������DQG�WUDQVIRUPLQJ�WKHLU�VNLOOV�
�.U]\ZG]LQVNL��������3IHLIIHU���������

7KLV�SDSHU�GUDZV�IURP�HPSLULFDO�GDWD� WR�VKRZ�KRZ�WKH� LQWURGXFWLRQ�RI�
QHZ�WHFKQRORJLHV�DQG�QHZ�RUJDQL]DWLRQDO�VHW�XSV�±�WKH�VXSSUHVVLRQ�RI�RQH�
RI� WKH� WZR�DVVHPEO\� OLQHV� LQ� WKH�SODQW� DQG� WKH�³PRGHUQL]DWLRQ´�RI� WKH� UH�
PDLQLQJ�RQH�±� WUDQVIRUPV� WKH� ODERXU�SURFHVV� DW� D�36$�*URXS�DXWRPRWLYH�
SODQW�LQ�0XOKRXVH��)UDQFH��

7KH� LQWURGXFWLRQ�RI�D�QHZ�ZRUN�RUJDQL]DWLRQ�FDQ�EH�XQGHUVWRRG� LQ� WKH�
FRQWH[W� RI� WKH� HFRQRPLF� FULVLV� RI� WKH� )UHQFK� DXWRPRWLYH� LQGXVWU\� DIWHU�
������ ,Q� -XO\�������36$�DQQRXQFHG������ OD\RIIV� LQ�)UHQFK� IDFWRULHV� DQG�
WKH�FORVXUH�RI�WKH�$XOQD\�VRXV�%RLV�SODQW�WKDW�HPSOR\V�RYHU������ZRUNHUV��
7KH�UHSRUW�GHPDQGHG�E\�WKH�)UHQFK�0LQLVWU\�RI�,QGXVWU\�GHFODUHG�WKDW�36$�
SODQWV�ZHUH�©RYHU�VL]HGª��6DUWRULXV�DQG�6HUULV���������ZLWK�WKH�FDSDFLW\�XWL�
OL]DWLRQ�RI� WKH�ILUP¶V�DVVHPEO\�SODQWV� LQ�(XURSH�UHDFKLQJ�RQO\�RI������LQ�
�������$OO� WKRVH�GLIIHUHQW�IDFWRUV��GURS�LQ�VDOHV�� OD\RIIV��GLIILFXOW�ILQDQFLDO�
VLWXDWLRQ��RYHUFDSDFLW\��SXVKHG�WKH�ILUP�WR�ILQG�D�EHWWHU�DGMXVWPHQW�EHWZHHQ�
LWV�SURGXFWLRQ�FDSDFLWLHV�DQG�WKH�UHDO�OHYHO�RI�SURGXFWLRQ��

7KH� UHVWUXFWXULQJ� RI� WKH� DVVHPEO\� SODQW� DW�0XOKRXVH� WKHQ� VHHPV� WKHQ�
FRQWUDGLFWRU\��2Q� WKH�RQH�KDQG�� WKH�ILUP�SUHVHQWV� UHRUJDQL]DWLRQ�DV�DQ� LQ�
QRYDWLYH�³PRGHUQL]DWLRQ´�EULQJLQJ�IRUZDUG�WKH�³)DFWRU\�RI�WKH�)XWXUH´�RU�
WKH� ³([FHOOHQW� 3ODQW´� WKURXJK� FRQFHSWV� GLUHFWO\� LQVSLUHG� E\� Industrie 4.0.�
DQG�Industrie du futur�SURJUDPV�WKDW�SURPLVHV�WKH�ZRUNIRUFH�EHWWHU�ZRUNLQJ�
FRQGLWLRQV��*URXSH�36$������D���2Q�WKH�RWKHU�� WKLV�SURFHVV�DOVR�UHVSRQGV�
WR�WKH�QHHG�WR�LQFUHDVH�WKH�FRPSHWLWLYHQHVV�E\�VFDOLQJ�XS�WKH�SURGXFWLYH�FD�
SDFLW\� LQWR�D� VLQJOH� DVVHPEO\� OLQH�RI� WKH�SODQW� LQ�RUGHU� WR� IDFH� WKH�FRQVH�
TXHQFHV�RI�WKH�ILQDQFLDO�FULVLV��+RZ�GRHV�WKLV�QHZ�DVVHPEO\�SURFHVV�FKDQJH�

�� 7KH� DXGLW�UHSRUW� VXJJHVWHG� WKDW� LQ� RUGHU� WR� EH� SURILWDEOH�� XWLOL]DWLRQ� RI� HTXLSPHQW
VKRXOG�EH�DERYH�����DQG�HYHQ�UHDFK�����RI�SURGXFWLRQ�FDSDFLW\��
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WKH�QDWXUH�RI�ZRUN"�+RZ�GR�ZRUNHUV�DQG�XQLRQ�UHSUHVHQWDWLYHV�UHVSRQG�WR�
WKLV�QHZ�RUJDQL]DWLRQ�RI�ZRUN"��

)ROORZLQJ�UHFHQW�FULWLFDO�UHVHDUFK�RQ�GLJLWDO�PDQXIDFWXULQJ�LQ�WKH�DXWR�
PRWLYH�LQGXVWU\��3DUGL��.U]\ZG]LQVNL�DQG�/XHWKMH��������3IHLIIHU���������,�
ZLOO�VKRZ�WKDW�EHKLQG�WKH�UKHWRULF�RI�PRGHUQLW\�DQG�LQQRYDWLRQ��WKHVH�QHZ�
IRUPV�RI�RUJDQL]LQJ�ZRUN�SXWWLQJ�LQ�SODFH�WHFKQRORJLHV�LQVSLUHG�E\�Indus-
trie 4.0�DQG�Industrie du futur�PDLQWDLQ�WKH�ROG�SUHFHSWV�RI�LQWHQVLILFDWLRQ��
FRQWURO��DQG�GLVFLSOLQH�LQ�WKH�ODERXU�SURFHVV��,�ZLOO�GHPRQVWUDWH�WKDW�WKH�QHZ�
RUJDQL]DWLRQ�GLVFKDUJHV�ZRUNHUV�IURP�PHQWDO�RSHUDWLRQV�DQG�IURP�VRPH�RI�
WKH�PRVW� SK\VLFDO� RSHUDWLRQV�� EXW� WKDW� WKH\� DOVR� ORVH� WKHLU� DXWRQRP\�� L�H��
WKHLU�GLVFUHWLRQDU\�SRZHU��

7KH�SDSHU�ZLOO�ILUVW�SUHVHQW�LWV�WKHRUHWLFDO�IUDPHZRUN�������7KHQ��ZH�ZLOO�
GHVFULEH�WKH�UHVHDUFK�PHWKRGRORJ\������DQG�WKH�PDLQ�FKDUDFWHULVWLFV�RI� WKH�
QHZ�RUJDQL]DWLRQ�RI�ZRUN�DQG�WKH�REMHFWLYHV�RI�WKH�ILUP�������/DVWO\��WKH�SD�
SHU�ZLOO�SUHVHQW�WKH�PDLQ�UHVHDUFK�UHVXOWV�UHJDUGLQJ�WKH�QHZ�ZRUN�RUJDQL]D�
WLRQ��QDPHO\�WKH�XVH�RI�GLVFLSOLQH��WKH�HIIHFWV�RQ�ZRUNHU�DXWRQRP\�DQG�WKH�
UHDFWLRQ�RI�XQLRQ�PHPEHUV�WR�WKH�QHZ�RUJDQL]DWLRQ�RI�ZRUN�������

�
�

���7KHRUHWLFDO�IUDPHZRUN�
�
:H�FDQ�GLVWLQJXLVK�WKUHH�W\SHV�RI�UHFHQW�VWXGLHV�RQ�WKH�GLJLWDOL]DWLRQ�RI�

ZRUN�DQG�QHZ�WHFKQRORJLHV��7KH�ILUVW�W\SH�WHQGV�WR�HQJDJH�ZLWK�WKH�HPHU�
JHQFH�RI�³SODWIRUP�FDSLWDOLVP´��6UQLFHN��������DQG�WKH�VR�FDOOHG�³JLJ�HFRQ�
RP\´��6FKRO]�������:RRGFRFN�DQG�*UDKDP���������)RFXVLQJ�RQ�LWV�HIIHFWV�
RQ�ZRUNHUV��WKLV�UHVHDUFK�VSHFLILHV�KRZ�GLIIHUHQW�DVSHFWV�RI�MRE�TXDOLW\�VXFK�
DV� HFRQRPLF� VHFXULW\�� HQMR\PHQW� DQG� DXWRQRP\� DUH� DIIHFWHG� LQ� GLIIHUHQW�
VHFWRUV��)RU�H[DPSOH��&pFLOH�-ROO\��������FRQVLGHUV�GLJLWDOLVDWLRQ�DV�D�WKUHDW�
WR�FROOHFWLYH�DFWLRQ�DQG�EDUJDLQLQJ�SRZHU�RI�ZRUNHUV��:LWK�UHJDUG�WR�ZRUN�
LQJ� FRQGLWLRQV�� 3HxD�&DVDV�� *KDLODQL� DQG� &RVWHU� ������� VKRZ� WKDW� LQ� WKH�
VHUYLFH�VHFWRU��GLJLWDOLVDWLRQ�FDQ�DIIHFW�SK\VLFDO�DQG�PHQWDO�KHDOWK�RI�ZRUN�
HUV�ZLWK�H[FHVVLYH�ZRUNLQJ�KRXUV��VWUHVV�DQG�EXUQRXWV��HWF��GXH�WR�WKH�REOL�
JDWLRQ� WR� EH� DYDLODEOH� DW� DQ\� JLYHQ� WLPH��:KHUHDV� VWXGLHV� LQ� VHFWRUV� OLNH�
IRRG�GHOLYHU\�VKRZ�WKDW�SODWIRUP�EDVHG�ZRUN�JHQHUDOO\�PHDQV�D�GHWHULRUD�
WLRQ�RI�ZRUNLQJ�FRQGLWLRQV�DV�D�ZKROH��*RRGV��9HHQ��%DUUDWW����������

7KH�VHFRQG�W\SH�RI�UHVHDUFK�WHQGV�WR�HQJDJH�ZLWK�GLJLWDOLVDWLRQ�DQG�QHZ�
WHFKQRORJ\� DW� ZRUN� LQ� WHUPV� RI� WKH� UHSODFHPHQW� RI� KXPDQ� WDVNV� E\� PD�
FKLQHV�� LQ� WKH� SHUVSHFWLYH� RI� D� ³IXWXUH�ZLWKRXW�ZRUN´� �$XWRU�� ������%\U�
QMROIVVRQ�DQG�0F$IHH���������ZLWK�$,�EHLQJ�DW�WKH�FHQWHU�RI�WKH�GHEDWHV�RQ�
HPSOR\PHQW��3HWURSRXORV���������
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)LQDOO\��D�WKLUG�DSSURDFK�KDV�MXVW�EHJXQ�WR�VKHG�OLJKW�RQ�FRQVHTXHQFHV�RI�
GLJLWDOL]DWLRQ� RQ� PRUH� ³WUDGLWLRQDO´� VHFWRUV� VXFK� DV� WKH� DXWR� LQGXVWU\�
�.U]\ZG]LQVNL�� ������ 3DUGL�� .U]\ZG]LQVNL� DQG� /XHWKMH�� ������ 3IHLIIHU��
������ ������� 7KLV� UHVHDUFK� KDV� GHYHORSHG� D� WZRIROG� FULWLFDO� DSSURDFK� WR�
GLJLWDO�PDQXIDFWXULQJ��)LUVWO\��WKLV�UHVHDUFK�DQDO\]HV�WKH�GLVFRXUVHV�RQ�GLJL�
WDO�PDQXIDFWXULQJ� DV� D� SROLWLFDO� SURMHFW�ZKRVH� DLP� LV� WR� FUHDWH� K\SHV� DQG�
WUHQGV� LQ� RUGHU� WR� SURGXFH� DFFHSWDQFH� DQG� WR� DWWUDFW� LQYHVWRUV�� 6HFRQGO\��
VLPLODUO\� WR� WKH� VWXGLHV� RQ� MRE� TXDOLW\�� WKLV� UHVHDUFK� IRFXVHV� RQ� KRZ� WKH�
FRQFUHWH� WUDQVIRUPDWLRQ� RI� ZRUN� DQG� WKH� LQWURGXFWLRQ� RI� QHZ� WHFKQRORJ\�
PRGLILHV�ZRUNHUV
� VNLOOV� DQG�DXWRQRP\� LQ� WKH� ODERXU�SURFHVV� LQ�ZD\V� WKDW�
IDLO�WR�IXOILOO�WKH�SURPLVHV�RI�Industrie 4.0��DQG�GHP\VWLI\�WKH�ZKROH�LGHD�RI�
D�WHFKQRORJLFDO�UHYROXWLRQ��

7KH�VWXG\�RI�VNLOO��DXWRQRP\�DQG�FRQWURO�LV�QRW�QHZ�LQ�WKH�VRFLRORJ\�RI�
ZRUN��,W¶V�SDUW�RI�D� ORQJ�DQG�RQJRLQJ�VRFLRORJLFDO� WUDGLWLRQ�RI� ODERXU�SUR�
FHVV�VWXGLHV��.QLJKWV�DQG�:LOOPRWW��������7KRPSVRQ��������WKDW�GUDZ�IURP�
WKH� GHEDWHV� VSDUNHG� E\�+DUU\�%UDYHUPDQ¶V�Labor and Monopoly Capital�
��������%UDYHUPDQ¶V�WKHVLV�FDQ�EH�VXPPHG�XS�DV�IROORZV��LQ�WKH�FRQWH[W�RI�
FDSLWDOLVW� HFRQRPLHV�� VXUSOXV� YDOXH� LV� REWDLQHG� DQG� LQFUHDVHG� E\�PDQDJH�
PHQW�WKURXJK�WKH�UHGXFWLRQ�RI�PDQXDO�ZRUNHUV¶�DXWRQRP\��7KLV�LV�DFKLHYHG�
E\�D�GHFUHDVH�RI�WKH�OHYHO�RI�VNLOO�UHTXLUHG�LQ�SURGXFWLRQ�DQG�E\�DQ�LQFUHDVH�
RI�WKH�PDQDJHULDO�FRQWURO�RYHU�WKH�SURFHVV�DV�D�ZKROH��)RU�%UDYHUPDQ��WKH�
XVH�RI�PDFKLQHU\�DQG�QHZ�WHFKQRORJLHV�DW�ZRUN�FDQ�WKHQ�EH�XQGHUVWRRG�DV�D�
PHDQV�WR�LQFUHDVH�PDQDJHPHQW¶V�FRQWURO�RYHU�ZRUN��,Q�WKLV�FODVVLFDO�YLHZ��
WKH�LQFUHDVH�LQ�SURGXFWLYLW\�PDNHV�LW�SRVVLEOH�IRU�WKH�ILUP�WR�FRQWURO�OLYLQJ�
ODERXU� PRUH� HIILFLHQWO\� E\� PDNLQJ� WKH� ZRUN� SURFHVV� OHVV� GHSHQGHQW� RQ�
ZRUNHUV¶�VNLOOV��7KRPSVRQ���������

'XH�WR�LWV�FRQWULEXWLRQ�WR�XQGHUVWDQGLQJ�WKH�FKDQJLQJ�ZRUNSODFH��ODERXU�
SURFHVV�WKHRU\�FDQ�EH�XVHIXO�LQ�RUGHU�WR�VWXG\�WKH�SRWHQWLDO�RXWFRPHV�RI�WKH�
VR�FDOOHG�)RXUWK�,QGXVWULDO�5HYROXWLRQ��%ULNHQ�et al.���������,Q�SDUWLFXODU��LW�
FDQ�FKDOOHQJH�WKH�DVVHUWLRQ�WKDW�Industrie 4.0�DQG�GLJLWDO�PDQXIDFWXULQJ�FDQ�
LQFUHDVH�ZRUNHUV¶�DXWRQRP\��(YHQ�WKRXJK�.U]\ZG]LQVNL��������SRLQWV�RXW�
WKDW�VLQFH�%UDYHUPDQ��WKHUH�LV�QR�FRQVHQVXV�DPRQJ�VFKRODUV�LQ�WKH�DEXQGDQW�
OLWHUDWXUH�RQ�WKH�HIIHFWV�RI�QHZ�WHFKQRORJ\�RQ�WKH�ZRUNIRUFH¶V�VNLOOV�DQG�DX�
WRQRP\��HPSLULFDO�UHVHDUFK�KDV�HVWDEOLVKHG�WKH�IDFW�WKDW�©WKH�XVH�RI�GLJLWDO�
WHFKQRORJ\�LQWHQVLILHV�WKH�WHQGHQFLHV�WRZDUGV�VWDQGDUGL]DWLRQ�DQG�FRQWURO�RI�
ZRUN�LQ�OHDQ�SURGXFWLRQª��%XWROOR��-�UJHQV��.U]\ZG]LQVNL��������S�������

'HVSLWH� WKH� FRQWULEXWLRQ�RI� ODERXU�SURFHVV� WKHRU\� WR�XQGHUVWDQGLQJ� WKH�
WUDQVIRUPDWLRQV�RI�WKH�ZRUNSODFH��RXU�VWXG\�VKRZV�WKDW�WKH�FRQVHTXHQFHV�RI�
GLJLWDO� WHFKQRORJ\� LQ�PDQXIDFWXULQJ� JR� EH\RQG� DXWRQRP\�� GHVNLOOLQJ� DQG�
FRQWURO�� )RU� H[DPSOH�� WKH� GHEDWH� RQ� WKH� LQWHQVLILFDWLRQ� RI�ZRUN� KDV� EHHQ�
SDUWLFXODUO\�LPSRUWDQW�LQ�)UHQFK�VRFLRORJ\�DQG�LQ�VRFLRORJ\�RI�ZRUN�LQ�JHQ�
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HUDO��7KLV�QRWLRQ�FDQ�UHIHU� WR�GLIIHUHQW�SKHQRPHQD��DQ� LQFUHDVH� LQ�SURGXF�
WLRQ�UDWHV��WKH�GHJUDGDWLRQ�RI�ZRUNLQJ�DQG�KHDOWK�FRQGLWLRQV�DQG�DQ�LQFUHDVH�
LQ�WKH�PHQWDO�ZRUNORDG��$VNHQD]\���������,QWHQVLILFDWLRQ�FDQ�DOVR�KDYH�GLI�
IHUHQW�RULJLQV��9DOH\UH��������GLIIHUHQWLDWHV�EHWZHHQ�PDUNHW�GULYHQ�LQWHQVL�
ILFDWLRQ��D�©SURGXFW�RI�JUHDWHU�H[LJHQFLHV�RQ�WKH�GHPDQG�VLGH��SDUWLFXODUO\�
WLPH�SUHVVXUHVª��9DOH\UH��������S��������DQG�LQFLGHQW�GULYHQ�LQWHQVLILFDWLRQ��
ZKLFK�LV�D�UHVSRQVH�WR�WHFKQLFDO�SUREOHPV�RU�GLVUXSWLRQV�LQ�DXWRPDWHG�HQYL�
URQPHQWV��)RU�+DW]IHOG���������LQWHQVLILFDWLRQ�FDQ�DOVR�EH�GLIILFXOW�WR�REMHF�
WLI\�� VLQFH� LW� FDQ� LQYROYH� D� VXEMHFWLYH� GLPHQVLRQ�� VXFK� DV� IDWLJXH� DQG� WKH�
TXDOLW\�RI�WKH�ZRUN�HQYLURQPHQW��

7KH�OLWHUDWXUH�RQ�ZRUN��HVSHFLDOO\�LQ�WKH�DXWRPRWLYH�VHFWRU��KDV�LQVLVWHG�
RQ�RQH�ODVW�LPSHUDWLYH�RI�WKH�LQWURGXFWLRQ�RI�QHZ�WHFKQRORJLHV�LQ�DVVHPEO\�
ZRUNVKRSV� WKDW� FDQ� EH� IRXQG� LQ� GLIIHUHQW� HPSLULFDO� DFFRXQWV� RI� DVVHPEO\�
ZRUN�� 7KH� OLQHDULW\� RI� WKH� SURGXFWLRQ� SURFHVV� �5RW�� ������ KDV� EHFRPH� D�
FRQFHUQ�IRU�PDQDJHPHQW�DV�LW�WULHV�WR�VXSSUHVV�OLQH�VWRSSDJHV�RU�GRZQWLPH�
DQG�XVHOHVV�PRYHPHQW�DQG�RSHUDWLRQV��+DYLQJ�HQRXJK�SDUWV�LV�NH\�LQ�MXVW�
LQ�WLPH�RUJDQL]DWLRQ��*UDKDP��������QRWHV�WKLV�LQ�KHU�DFFRXQW�RI�DVVHPEO\�
ZRUN�DW�6XEDUX�,VX]X�$XWRPRWLYH�LQ�WKH�86$��©.HHSLQJ�SDUWV�VWRFNHG�ZDV�
VWUHVVIXO��6,$�XVHV�³MXVW�LQ�WLPH´�SURGXFWLRQ��D�PHWKRG�WKDW�SXWV�WKH�EXUGHQ�
RI�SDUWV�VKRUWDJHV�RQ�WKH�VKRXOGHUV�RI�ZRUNHUV�DQG�PDWHULDO�KDQGOHUV���«��
$OPRVW�GDLO\��VRPH�PHPEHU�RI�WKH�WHDP�ZRXOG�H[SHULHQFH�WKH�SUHVVXUH�RI�
DQ�LPSHQGLQJ�SDUWV�VKRUWDJH�DV�0DWHULDOV�VHDUFKHG�IRU�WKH�SDUW�LQ�D�WUXFN�DW�
WKH�ORDGLQJ�GRFNª��*UDKDP��������S�������

�
�

���0HWKRGRORJ\�
�
,Q�RUGHU�WR�LOOXVWUDWH�WKH�GLIIHUHQW�FRQVHTXHQFHV�RI�QHZ�WHFKQRORJLHV�LQ�

PDQXIDFWXULQJ��,�FRQGXFWHG�ILHOGZRUN�EHWZHHQ������DQG������RQ�WKH�FRQ�
VHTXHQFHV� RI� WKH� HFRQRPLF� FULVLV� RI� ����� LQ� WKH� DXWRPRWLYH� VHFWRU� LQ�
)UDQFH��7KH� DXWRPRWLYH� LQGXVWU\�KDV�EHHQ� DW� WKH� FHQWHU� RI� WKH�GHEDWHV�RQ�
QHZ�WHFKQRORJ\�DW�ZRUN�EHFDXVH�LW�LV�UHSUHVHQWDWLYH�RI�QHZ�WUHQGV�RI�LQGXV�
WULDO�RUJDQL]DWLRQ�DV�D�ZKROH��*RUJHX�DQG�0DWKLHX���������,W�LV�HTXDOO\�RQH�
RI�WKH�ODUJHVW�FDSLWDO�LQWHQVLYH�LQGXVWULHV�WKDW�PDNHV�XVH�RI�RSHUDWLRQDO�UR�
ERWV�DQG�D�ODUJH�SURSRUWLRQ�RI�XQVNLOOHG�ZRUNHUV��3DUGL��.U]\ZG]LQVNL�DQG�
/XHWKMH����������

,Q� WKLV� DUWLFOH�� ,�ZLOO� IRFXV� RQ� WKH� VSHFLILF� FDVH� RI� WKH� 36$�0XOKRXVH�
SODQW�LQ�HDVWHUQ�)UDQFH��ZKLFK�LV�WKH�VHFRQG�ODUJHVW�36$�SODQW�LQ�)UDQFH�DQG�
RQH�RI�WKH�ROGHVW��8QOLNH�RWKHU�SODQWV��LW�KDV�QHYHU�EHQHILWWHG�IURP�D�ODUJH�
VFDOH�VWXG\��8QWLO�������SURGXFWLRQ�ZDV�GLYLGHG�LQWR�WZR�ZRUNIORZV��³6\V�
WHP� �´� DVVHPEOHG� &LWURsQ� DQG� '6� PRGHOV�� DQG� ³6\VWHP� �´� DVVHPEOHG�
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3HXJHRW�PRGHOV��7KH�ILUP�WKHQ�LPSOHPHQWHG�D�QHZ��PRUH�IOH[LEOH�DQG�FRVW�
HIIHFWLYH��ZRUN�RUJDQL]DWLRQ��GHVFULEHG�LQ�WKH�QH[W�VHFWLRQ���ZKLFK�DVVHP�
EOHV� GLIIHUHQW� W\SHV� RI� YHKLFOHV� �3HXJHRW�� &LWURsQ� DQG�'6�� E\� XVLQJ� RQO\�
RQH�V\VWHP�WKDQNV�WR�DQ�(03��SODWIRUP���

7KH�SODQW�LV�DOVR�NQRZQ�IRU�XVLQJ�DQ�XQVNLOOHG�ZRUNIRUFH��SDUWLFXODUO\�LQ�
DVVHPEO\�RSHUDWLRQV�� ,Q������WKH�SODQW�HPSOR\HG�DURXQG������SHRSOH�� LQ�
FOXGLQJ������PDQXDO�ZRUNHUV��7KH�WHPSRUDU\�ZRUNIRUFH�±�HPSOR\HG�PDLQ�
O\�LQ�PDQXDO�ZRUN�±�YDULHG�FRQVLGHUDEO\�GXULQJ�WKH�UHVHDUFK��7KH�SODQW�HP�
SOR\HG�DURXQG����� WHPS�ZRUNHUV� LQ������������ LQ�������EXW�RQO\����� LQ�
������ /DVWO\�� WZR� WKLUGV� RI� WKH� RSHUDWRUV� ZRUN� LQ� �[�� KRXUV� VKLIWV� DQG�
DURXQG�����RSHUDWRUV�ZRUN�LQ�WKH�QLJKW�VKLIW���

7KLV�UHVHDUFK�ZDV�PDGH�SRVVLEOH�WKDQNV�WR�WZR�XQLRQ�RIILFLDOV��RQH�IURP�
WKH�&*7�DQG� DQRWKHU� IURP� WKH�&)'7�RI�36$�0XOKRXVH��ZKR� LQWURGXFHG�
PH�WR�WKHLU�FROOHDJXHV�DQG�IULHQGV�DQG�JDYH�PH�DFFHVV�WR�QHHGHG�GRFXPHQWV�
VXFK�DV�XQLRQ�OHDIOHWV��UHSRUWV�DQG�EURFKXUHV��DV�ZHOO�DV�LQWHUQDO�GRFXPHQWV�
IURP�PDQDJHPHQW��QRWDEO\�WKH�PLQXWHV�IURP�WKH�+HDOWK�&RPPLWWHH��FRPLWp�
G¶K\JLqQH�GH� VpFXULWp� HW� GHV� FRQGLWLRQV� GH� WUDYDLO�� RI� WKH� DVVHPEO\�ZRUN�
VKRS� DQG� IURP� WKH� SODQW¶V� :RUNHUV� 5HSUHVHQWDWLYHV� &RPPLWWHH� �FRPLWp�
G¶pWDEOLVVHPHQW��� ,� FRQGXFWHG� ILIW\�RQH� VHPL�VWUXFWXUHG� TXDOLWDWLYH� LQWHU�
YLHZV�ZLWK�ZRUNHUV��$OO�ZHUH�PDQXDO�ZRUNHUV�H[FHSW�IRU�RQH�PDLQWHQDQFH�
ZRUNHU��RQH�ORJLVWLFV�WHFKQLFLDQ�DQG�RQH�IRUHPDQ��0RVW�RI�WKH�LQWHUYLHZHHV�
KDG� WLHV�ZLWK�XQLRQV�RU�ZHUH� WUDGH�XQLRQ� UHSUHVHQWDWLYHV��PDLQO\� IURP�WKH�
&*7�DQG�WKH�&)'7�XQLRQV��$OO�EXW�WKUHH�RI�WKHP�ZHUH�PHQ��DQG�DOPRVW�DOO�
RI�WKHP�KDG�DQ�LPPLJUDWLRQ�EDFNJURXQG�IURP�6RXWKHUQ�(XURSH��IURP�(DVW�
HUQ�(XURSH�� IURP� WKH�0DJKUHE� RU� IURP�RYHUVHDV� )UDQFH�� ,QWHUYLHZV�ZHUH�
FDUULHG� RXW� DW� WKHLU� KRPHV� RU� DW� FDIpV� LQ� 0XOKRXVH� EHIRUH� RU� DIWHU� WKHLU�
VKLIWV��ZLWK�VRPH�H[FHSWLRQV�RI� LQWHUYLHZV�WKDW�ZHUH�FDUULHG�RXW�DW� WKH�XQ�
LRQV¶�RIILFHV�DW�WKH�SODQW���

,�PHW�VRPH�ZRUNHUV�VHYHUDO�WLPHV�LQ�RUGHU�WR�XQGHUVWDQG�KRZ�WKH\�HYDO�
XDWHG� WKH�FKDQJHV� LQ�ZRUN�RUJDQL]DWLRQ�RYHU� WLPH�DQG� WKH�HIIHFWV�RI� WKHVH�
FKDQJHV�GXULQJ�36$¶V�FULVLV��ZRUN�WLPH��ZRUNLQJ�FRQGLWLRQV��HPSOR\PHQW��
XQLRQ�DFWLYLW\��� ,QWHUYLHZV�DOVR�DLPHG� WR�HVWDEOLVK�ZRUNHUV¶� WUDMHFWRULHV� LQ�
WKH�ILUP��KLULQJ�GDWH��FKDQJHV� LQ�ZRUNLQJ�SRVLWLRQV� LQ� WKH�SODQW�DQG�XQLRQ�
PHPEHUVKLS���,QWHUYLHZV�UDQJHG�IURP�IRUW\�ILYH�PLQXWHV�WR�WZR�KRXUV�DQG�D�
KDOI�DQG�ODVWHG�RQH�KRXU�RQ�DYHUDJH��:LWK�VRPH�H[FHSWLRQV��WKH\�ZHUH�WUDQ�
VFULEHG� LQ� IXOO� DQG� DQDO\]HG� IROORZLQJ� )UHQFK� ³HWKQRJUDSKLF� VRFLRORJ\´�
�%HDXG�DQG�:HEHU��������%HDXG�DQG�:HEHU���������ZKLFK�IRFXVHV�RQ�ORQJ�

�
���7KH�Efficient Modular Platform 2�LV�WKH�EDVH�VWUXFWXUH�RI�WKH�YHKLFOH�WKDW�DOORZV�WKH�

FRQVWUXFWLRQ�RI�GLIIHUHQW�PRGHOV���
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WHUP�ILHOGZRUN��PRQRJUDSKLF�VWXGLHV�DQG�UHIOHFWLRQ�RQ�WKH�FRQGLWLRQV�RI�WKH�
SURGXFWLRQ�RI�GDWD��

7KH�)UHQFK�V\VWHP�RI�LQGXVWULDO�UHODWLRQV�LV�FKDUDFWHUL]HG�E\�XQLRQ�SOX�
UDOLW\��6LQFH�������XQLRQV�DFKLHYH�EDUJDLQLQJ�SRZHU�LI�WKH\�REWDLQ�DW�OHDVW�
����RI�WKH�YRWHV�GXULQJ�WKH�HOHFWLRQV�WKDW�RFFXU�HYHU\�IRXU�\HDUV�DW�WKH�OHY�
HO� RI� WKH� SODQW�� 'XULQJ� WKH� ����� HOHFWLRQV� DW� 36$�0XOKRXVH� ZKLFK� FDQ�
YDVVHG�DOO�SHUVRQQHO��WKH�&*7�REWDLQHG�������RI�WKH�YRWHV��DQG�WKH�&)'7�
������� ZKHUHDV� )2�� &)7&� DQG� &)(�&*&�� IRUPHG� LQIR� D� SUR�EXVLQHVV�
HOHFWRUDO�IURQW�FDOOHG�©WKH�$OOLDQFHª��VHFXUHG���������$V�D�UHVXOW�RI�EHLQJ�
LQWURGXFHG� WR�ZRUNHUV�E\�PHPEHUV�RI� WKH�&*7�DQG�&)'7�� ,� LQWHUYLHZHG�
PRVWO\�PHPEHUV�DQG�V\PSDWKL]HUV�IURP�WKHVH�XQLRQV���

(OHFWHG� GHOHJDWHV� DUH� DSSRLQWHG� WR� WKH� 5HSUHVHQWDWLYHV� &RPPLWWHH��
ZKLOH�PHPEHUV�RI� WKH�+HDOWK�&RPPLWWHH�DUH�GHVLJQDWHG�E\�XQLRQV�DPRQJ�
HOHFWHG�GHOHJDWHV��7KH�5HSUHVHQWDWLYHV�&RPPLWWHH�GLVFXVVHV� WKH�HFRQRPLF�
VLWXDWLRQ�RI�WKH�SODQW�DQG�WKH�ILUP��ZKHUHDV�WKH�+HDOWK�&RPPLWWHH�GLVFXVVHV�
HYHU\�GD\�ZRUN��VDIHW\�DQG�KHDOWK�FRQGLWLRQV��,Q�ELJ�SODQWV��WKHUH�FDQ�EH�D�
+HDOWK�&RPPLWWHH� IRU�HYHU\�ZRUNVKRS��DV� LV� WKH�FDVH� LQ� WKLV� VWXG\��7KHVH�
WZR� FRPPLWWHHV� GLVFXVV� LQ� GLIIHUHQW� ZD\V� WKH� RQJRLQJ� WUDQVIRUPDWLRQ� RI�
ZRUN�RUJDQL]DWLRQ��RQH�IRFXVLQJ�RQ�LWV�HFRQRPLF�DQG�HPSOR\PHQW�DVSHFWV�
DQG�WKH�RWKHU�RQ�KHDOWK�DQG�ZRUNLQJ�FRQGLWLRQV��

�
�

���7KH�QHZ�RUJDQL]DWLRQ�RI�ZRUN�RQ�WKH�DVVHPEO\�OLQH�
�
7KH�QHZ�RUJDQL]DWLRQ�RI�ZRUN�FRQVLVWV�LQ�WKH�DXWRPDWLRQ�RI�WKH�IHHGLQJ�

RI�SDUWV� WR� WKH�DVVHPEO\� OLQH�DQG� LQ� WKH�XSVWUHDP�WUHDWPHQW�RI�SURGXFW�GL�
YHUVLW\�WKDQNV�WR�WKH�DVVHPEODJH�RI�NLWV��$V�ZH�VDLG��WKHVH�LQQRYDWLRQV�DUH�
SUHVHQWHG� E\�PDQDJHPHQW� DV� D�PHDQV� WR� DFKLHYH� WKH� ³)DFWRU\� RI� WKH� )X�
WXUH´��*URXSH�36$������D���

,Q�WKH�ROG�V\VWHP��WKH�VXSSO\�RI�FRPSRQHQWV�DW�WKH�ZRUNVWDWLRQ�ZDV�DV�
VXUHG�E\�ZRUNHUV�WKHPVHOYHV�ZLWK�SDUWV�UDFNV�SRVLWLRQHG�DW�WKH�HGJH�RI�WKH�
DVVHPEO\� OLQH�� 7KH\� XVHG� WKH� .DQEDQ� V\VWHP� WKDW� DOORZHG� WKHP� WR� SLFN�
IURP�WKHVH�UDFNV�WKH�SDUWV�FRUUHVSRQGLQJ�WR�HDFK�YHKLFOH�EHIRUH�DVVHPEO\���
.DQEDQ�ZDV�DQ�RUJDQL]DWLRQDO�LQQRYDWLRQ�IURP�WKH�7R\RWD�3URGXFWLRQ�6\V�
WHP�� ZKRVH� JRDO� ZDV� WR� UHGXFH� LQWHUPHGLDU\� VWRFN�� ZRUNHUV� ZRXOG� RQO\�

�
���'HVSLWH�WKH�HOHFWRUDO�UHVXOWV��WKH�&*7�DQG�&)'7�KDYH�D�PDMRULW\�RI�WKH�PDQXDO�ZRUN�

HU¶V�YRWH������DQG�������UHVSHFWLYHO\����
���,Q�LWV�RULJLQDO�PHDQLQJ��NDQEDQ� LV�D�VKHHW�RI�SDSHU�ZLWK� WKH�W\SH�DQG� WKH�QXPEHU�RI�

SLHFHV�WR�DVVHPEOH��6KLPL]X���������
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KDYH�WR�SLFN�WKH�H[DFW�W\SH�DQG�WKH�H[DFW�QXPEHU�RI�FRPSRQHQWV�QHHGHG�DW�
WKH� ZRUNVWDWLRQ� IRU� HDFK� W\SH� RI� YHKLFOH�� ,Q� WKH� QHZ� V\VWHP�� FDOOHG� IXOO�
NLWWLQJ��WKH�VXSSO\�RI�WKH�DVVHPEO\�OLQH�LV�HQVXUHG�E\�VXSSO\�NLWV��ZKLFK�DUH�
UDFNV�PDGH�RI�ZKLWH�DQG�JUH\�PHWDO�WXEHV��7KHVH�FRQWDLQ�WKH�SDUWV�WKDW�DUH�
JRLQJ�WR�EH�SODFHG�LQ�WKH�YHKLFOHV�DW�WKH�ZRUNVWDWLRQV��7KH�UHIHUHQFHV�WR�WKH�
SDUWV�WKDW�DUH�JRLQJ�WR�EH�DVVHPEOHG�DUH�QR�ORQJHU�LQ�WKH�NDQEDQ��EXW�LQ�WKH�
NLWV�WKDW�DUH�XQLTXH�WR�HDFK�YHKLFOH��7KLV�V\VWHP�DOORZV�ZRUNHUV�WR�SLFN�WKH�
SDUWV�GLUHFWO\� IURP� WKH�NLWV�ZLWKRXW�KDYLQJ� WR�PRYH�DZD\� IURP� WKH�ZRUN�
VWDWLRQ�DW�WKH�DVVHPEO\�OLQH���

7KH�NLWV�FRQWDLQLQJ�WKH�SDUWV�IRU�HDFK�YHKLFOH�DUH�WKHPVHOYHV�DVVHPEOHG�
XSVWUHDP�LQ�WKH�NLWWLQJ�DUHD�WKDW�UHSODFHV�WKH�SUHSDUDWLRQ�DUHD�DW�WKH�HGJH�RI�
WKH�DVVHPEO\�OLQH��7KH�FRPSRQHQWV�DUH�ORDGHG�RQWR�WKH�NLWV�DQG�WUDQVSRUWHG�
WR�WKH�DVVHPEO\�OLQH�E\�DXWRQRPRXV�WUROOH\V�FDOOHG�$XWRPDWHG�*XLGHG�9H�
KLFOHV� �$*9���$URXQG� ���� RI� WKHVH� WUROOH\V� IROORZ� ���PDJQHWLF� WULSV� DW�
WDFKHG�WR�WKH�IORRU�WKDW�FRQQHFW�WKH�NLWWLQJ�DUHD�DQG�WKH�ZRUNVWDWLRQV�DW�WKH�
DVVHPEO\� OLQH�� $*9�PRYH� DW� �� NP�K� �ZDONLQJ� VSHHG� LV� DURXQG� �� NP�K���
2QFH�SRVLWLRQHG�DW�WKH�ZRUNVWDWLRQ��WKH�NLW�IROORZV�WKH�ZRUNHU�GXULQJ�DOO�WKH�
RSHUDWLRQV��$W� WKH�HQG�RI� WKH�DVVHPEO\� OLQH�� WKH�$*9�UHWULHYHV� WKH�HPSW\�
VXSSO\�NLW�DQG�UHWXUQV�WR�WKH�NLWWLQJ�DUHD�VR�WKH�F\FOH�FDQ�VWDUW�RYHU��7KH�LQ�
WURGXFWLRQ� RI�$*9�PRGLILHV� WKH� KLHUDUFK\� RI� FLUFXODWLRQ� LQ� WKH� DVVHPEO\�
ZRUNVKRS��(YHU\�KDOW�RI�DQ�$*9�FDQ�VWRS� WKH�DVVHPEO\� OLQH�DQG�SURGXFH�
GRZQWLPH��7KH� LPSRUWDQFH� RI�$*9� LV� VXPPDUL]HG� LQ� LQWHUQDO� GRFXPHQWV�
DQG�EULHILQJV�� ©SULRULW\� WR� WKH�ZRUNIORZ� �SULRULW\� WR� WKH�$*9ª� �*URXSH�
36$������E����

7KH�LGHD�RI�DQ�DXWRPDWHG�WUROOH\�VXSSO\LQJ�WKH�DVVHPEO\�OLQH�LV�QRW�QHZ��
7KRPSVRQ��������GHVFULEHV�WKH�XVH�RI�ZLUH�JXLGHG�$*9�LQ�D�PDQXIDFWXU�
LQJ�SODQW�LQ�WKH�86$��ZKHUH�WKH�$*9�FRQQHFWV�PDFKLQLQJ�WRROV�GLVSRVHG�LQ�
WKH�VKDSH�RI�D�KRUVHVKRH��$W�WKH�36$�SODQW�KRZHYHU��WKH�PRYHPHQW�RI�WKH�
$*9� LV� FRQWUROOHG� E\� ,QWHUQHW� WKURXJK� :L�)L�� 7KH� WUROOH\V� DUH� DOVR�
HTXLSSHG�ZLWK�VHQVRUV�WKDW�PDNH�DQ�$*9�VWRS�LI�VRPHRQH�FURVVHV�LWV�SDWK��

7KH�SULQFLSOH�RI�IXOO�NLWWLQJ�LV�VLPSOH��WKH�JRDO�LV�WR�FDUU\�WKH�ULJKW�VXS�
SO\�NLW��ZLWK�WKH�ULJKW�FRPSRQHQWV��RQ�WKH�ULJKW�YHKLFOH��LQ�WKH�ULJKW�TXDQWL�
W\�� DQG�DW� WKH� ULJKW� WLPH��%HIRUH�� LI� WKHUH�ZDV�D�SUREOHP�ZLWK� WKH�FRPSR�
QHQWV�GXULQJ�WKH�VXSSO\�RI�WKH�DVVHPEO\�OLQH��LW�FRXOG�SURGXFH�GHOD\V�LQ�WKH�
ILQDO�DVVHPEO\��7KLV�LV�D�SHUPDQHQW�LVVXH�LQ�WKH�DXWRPRWLYH�LQGXVWU\��ZKHUH�
YDULHW\�KDV� UHSODFHG�VWDQGDUGL]HG�SURGXFWLRQ�� LQFUHDVLQJ� WKH�PHQWDO�ZRUN�
ORDG�RI� DVVHPEO\�ZRUNHUV� �/LPLqUH���������'LYHUVLW\�XVHG� WR�EH�PDQDJHG�
SDUWLDOO\�E\�ZRUNHUV�WKHPVHOYHV�ZLWK�WKH�.DQEDQ�V\VWHP��ZKHUH�WKH\�KDG�WR�
SLFN�WKH�ULJKW�SDUW�IRU�WKH�YHKLFOH�DW�WKH�HGJH�RI�WKH�DVVHPEO\�OLQH��:LWK�WKH�
LPSOHPHQWDWLRQ�RI� WKH� IXOO�NLWWLQJ�� GLYHUVLW\� LV� QR� ORQJHU� FRQQHFWHG� WR� WKH�
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ZRUNIORZ�� ,Q� WKH� ORQJ� UXQ�� �����RI� FRPSRQHQWV�RI� WKH�YHKLFOH� VKRXOG�EH�
GHOLYHUHG�RQ�WKH�DVVHPEO\�OLQH�E\�WKRVH�NLWV��

$� QHZ� RFFXSDWLRQDO� SRVLWLRQ� LV� FUHDWHG� LQ� WKH� VKRS� IORRU�� WKH� NLWWHU��
ZKRVH�UROH�LV�WR�DVVHPEOH�WKH�NLWV��7KH�LQWURGXFWLRQ�RI�WKH�IXOO�NLWWLQJ�KLJK�
OLJKWV� WKH� LQWHUQDO� ORJLVWLFV� RI�PDQXIDFWXULQJ�� 7KH�ZRUN� RI� WKH� NLWWHU� UHV�
VHPEOHV�WKH�ZRUN�RI�SLFNHUV�IRXQG�LQ�WKH�ZDUHKRXVHV�LQ�WKH�ORJLVWLFV�VHFWRU��
$W� WKH�36$�SODQW�� WKH�VXSSO\�V\VWHP�LQ� WKH�NLWWLQJ�DUHD� LV�FDOOHG�³SLFN�WR�
OLJKW´��,Q�RUGHU�WR�DVVHPEOH�D�NLW��WKH�NLWWHU�DSSURDFKHV�D�ER[�ZKHUH�D�OLJKW�
IODVKHV��+H�WDNHV�D�FHUWDLQ�QXPEHU�RI�SDUWV��+H�SXVKHV�D�EXWWRQ�WR�LQGLFDWH�
KH�KDV� WDNHQ�WKH�SDUWV�DQG�SURFHHGV� WR� WKH�QH[W�ER[�ZKHUH�D� OLJKW�IODVKHV��
7KHVH�RSHUDWLRQV�KDYH�WR�EH�FDUULHG�EHWZHHQ�WKH�DUULYDO�RI�WKH�$*9�WR�WKH�
NLWWLQJ�DUHD�DQG�LWV�GHSDUWXUH�WR�WKH�DVVHPEO\�OLQH��3LFN�WR�OLJKW�LV�D�VXSSO\�
V\VWHP�RULJLQDWHG�LQ�WKH�ORJLVWLFV�VHFWRU�DV�D�SDUW�RI�OHDQ�ORJLVWLFV��:ULJKW�
DQG�/XQG�� ������ DV� LV� WKH�SLFN�WR�YRLFH� V\VWHP�ZKLFK� LV� YRLFH�FRQWUROOHG�
�*DERULHDX���������7KH�SLFN�WR�OLJKW� V\VWHP�UHGXFHV� WKH�SLFNLQJ� WLPH�DQG�
DFFHOHUDWHV�WKH�UDWH�RI�VXSSO\�RI� WKH�ZRUNVWDWLRQV�DW� WKH�DVVHPEO\�OLQH��,Q�
WHQVLILFDWLRQ�WKHQ�WDNHV�WKH�IRUP�RI�DQ�LQFUHDVH�LQ�WKH�SURGXFWLRQ�UDWH��

$V�D� UHVXOW��GRZQWLPH�GXH� WR�SDUWV� VKRUWDJH� LV� OHVV� IUHTXHQW�RQ� WKH�DV�
VHPEO\� OLQH�� VLQFH� RSHUDWRUV� QR� ORQJHU� QHHG� WR� IRFXV� RQ� KDYLQJ� HQRXJK�
SDUWV� RU� KDYLQJ� WKH� ULJKW� SDUWV�� 7KHVH� DUH� GHOLYHUHG� GLUHFWO\� WR� WKH�ZRUN�
VWDWLRQ� E\� DQ� $*9�� $FFRUGLQJ� WR� PDQDJHPHQW� DQG� VRPH� ZRUNHUV� LQWHU�
YLHZHG�� WKH� VXSSUHVVLRQ� RI�PRYHPHQWV� DURXQG� WKH� DVVHPEO\� OLQH� UHGXFHV�
PHQWDO� ZRUNORDG��:RUNHUV� QR� ORQJHU� IDFH� WKH� ©ZDOO� RI� FRPSRQHQWVª�� DV�
VRPH� FDOO� WKH� SDUWV� UDFNV� DW� WKH� HGJH� RI� WKH� DVVHPEO\� OLQH� �*URXSH� 36$��
�������DQG�FDQ�FRQFHQWUDWH�RQ�WKH�DVVHPEO\�RSHUDWLRQV��$�ORJLVWLFV�WHFKQL�
FLDQ�SXWV�LW�LQ�WKH�IROORZLQJ�ZRUGV��©%HIRUH��\RX�KDG�DOO�WKH�FRPSRQHQWV�DW�
WKH�HGJH�RI�WKH�DVVHPEO\�OLQH��2SHUDWRUV�ZRXOG�ZDON�����PHWHUV�DURXQG�KLV�
ZRUNVWDWLRQ��WKH\�XVHG�WR�UXQ��1RZ��WKH�DLP�LV�WKDW�WKH�RSHUDWRU�KDV�DOO�WKH�
FRPSRQHQWV�EURXJKW�WR�KLP�LQ�OHVV�WKDQ�WKUHH�PHWHUVª��

7KLV�FRQFHUQ�ZLWK�OLQHDULW\�ZLOO�KDYH�GLIIHUHQW�FRQVHTXHQFHV�LQ�ZRUNHUV¶�
VWUHVV�DQG�DFFRXQWDELOLW\�LQ�WKH�ZRUNVKRS��DV�ZH�ZLOO�VHH�LQ�WKH�QH[W�VHFWLRQ��
�
�
���5HVHDUFK�UHVXOWV�

�
5.1. Excellence through discipline 

�
:KLOH�FRQFUHWH�DVSHFWV�RI�WKH�ZRUNIORZ�DQG�WKH�ODERXU�SURFHVV�DUH�PRG�

LILHG� E\� WKHVH� RUJDQL]DWLRQDO� LQQRYDWLRQV�� RWKHU� DVSHFWV� RI� WKH�ZRUN� HQYL�
URQPHQW� DUH� PRGLILHG� E\� QHZ� UXOHV�� 7KHUH� DUH� WZR� W\SHV� RI� UXOHV� LQ� WKH�
ZRUNSODFH�� 2Q� WKH� RQH� KDQG�� UXOHV� UHODWHG� WR� ZRUN� RUJDQL]DWLRQ�� RU� SUH�
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VFULEHG� ODERXU�� 2Q� WKH� RWKHU�� ©SURVFULEHG� GLVRUGHUª� �*DXGHPDU�� ������ S��
����� PHDQLQJ� D� FRGH� RI� FRQGXFW� RU� UXOHV� WKDW� GR� QRW� KDYH� GLUHFW� FRQVH�
TXHQFHV�RQ�SURGXFWLRQ��VXFK�DV�WKH�SURKLELWLRQ�RI�VPRNLQJ�RU�HYHQ�VLQJLQJ��
DQG�ZKRVH�DLP�LV�WR�QRUPDOL]H�ZRUNHUV¶�EHKDYLRU��

0DQDJHPHQW�SUHVHQWV�QHZ�DWWLWXGHV� LQ� WKH�ZRUNSODFHV�DV�EHLQJ�SDUW�RI�
WKH� RQJRLQJ� WHFKQRORJLFDO� ³UHYROXWLRQ´� DLPHG� DW� DFKLHYLQJ� WKH� ³([FHOOHQW�
3ODQW´��:KHQ�36$�VSHFLILHG�WKH�UHRUJDQL]DWLRQ�RI�WKH�DVVHPEO\�OLQH��LW�VDLG�
WKDW�PDQ\�RI�WKH�DWWLWXGHV�DQG�EHKDYLRUV�WROHUDWHG�LQ�WKH�ROG�DVVHPEO\�OLQH�
ZLOO�QR�ORQJHU�EH�DOORZHG��,W�WKHQ�HVWDEOLVKHG�D�ZKROH�VHULHV�RI�QHZ�EDQV�RU�
SUHVHQWHG�DV�VXFK��VRPH�RI�WKHP�ZHUH�DOUHDG\�LQ�H[LVWHQFH��VXFK�DV�WKH�EDQ�
RQ�HDWLQJ�DW�WKH�ZRUNVWDWLRQ��DOWKRXJK�WKH\�KDG�EHHQ�DFFRPSDQLHG��LQ�SUDF�
WLFH�� E\� VWURQJ� WROHUDQFH�� ³6PDOO� DUUDQJHPHQWV´�ZHUH� SHUPLWWHG�� DOORZLQJ�
WKH�ZRUN�HQYLURQPHQW� WR�EH�PRUH�SOHDVDQW�IRU�RSHUDWRUV��7KLV� LV�KRZ�/XF�
SXWV�LW���
�

%HIRUH��\RX�FRXOG�GULQN�\RXU�FRIIHH�DW�\RXU�ZRUNVWDWLRQ��\RX�FRXOG�SXW�GRZQ�
\RXU�EDFNSDFN��<RX�FRXOG�HDW�ELVFXLWV�LI�\RX�ZDQWHG�WR��<RX�FDQ¶W�GR�WKDW�DQ\�
PRUH��<RX�FDQ¶W�GR�DQ\WKLQJ��7RGD\�WKH\�WU\�WR�EDQ�FRIIHH��EXW�WKH�UHDVRQ�LV�QRW�
HYHQ�OLQNHG�WR�TXDOLW\��%HFDXVH�WKH\�DUH�REVHVVHG�ZLWK�K\JLHQH��>«@�7KH\�FDOO�
LW�WKH�³([FHOOHQW�3ODQW´��(YHU\WKLQJ�LV�FOHDQ��<RX�KDYH�WR�UHVSHFW�HYHU\WKLQJ���

�
)RU� WKH� LQWHUYLHZHHV��QR� ORQJHU�EHLQJ�DEOH� WR�HDW�RU�GULQN�DW� WKH�ZRUN�

VWDWLRQ�LV�VHHQ�DV�D�SURKLELWLRQ�ZKLFK�GRHV�QRW�PDNH�VHQVH�EHFDXVH�LW�UHGXF�
HV�WKHLU�DXWRQRP\�LQ�WKH�ZRUNSODFH�� LW� LV�H[SHULHQFHG�DV�WKH�LPSRVLWLRQ�RI�
DQ�DEVWUDFW�SURGXFWLYH�ORJLF�HYHQ�XSRQ�VHHPLQJO\�LQVLJQLILFDQW�JHVWXUHV��

7KHVH�UXOHV��RU�©SURVFULEHG�GLVRUGHUª��GR�QRW�RUJDQL]H�SURGXFWLRQ�GLUHFW�
O\��DQG�ZKHWKHU�WKH\�DUH�IROORZHG�RU�QRW�KDV�QR�LPPHGLDWH�FRQVHTXHQFHV�RQ�
SURGXFWLYLW\��EXW� WKH\�DUH� LQ�D�ZD\�D�EDURPHWHU�RI� WKH�GHJUHH�RI�PDQDJH�
PHQW� FRQWURO� RYHU� WKH�EHKDYLRU�RI�ZRUNHUV��7KLV� LV� EHVW� LOOXVWUDWHG�E\� WKH�
XQVXFFHVVIXO�DWWHPSW�RI�PDQDJHPHQW�WR�EDQ�VLJQV�RI�XQLRQ�PHPEHUVKLS�RQ�
WKH� DVVHPEO\� OLQH�� DV� UHFRXQWHG� E\�0RKDPHG�� DQ� DVVHPEO\�ZRUNHU� DQG� D�
&)'7�GHOHJDWH���
�

$W�RQH�SRLQW�PDQDJHPHQW�WROG�XV�WKDW�VLQFH�ZH�ZHUH�JRLQJ�WR�EHFRPH�D�SUHPL�
XP�IDFWRU\��WKDW�WKH�ZDOOV�ZHUH�ZKLWH��WKDW�WKH�RQO\�FRORUV�ZH�ZRXOG�VHH�ZRXOG�
EH�WKH�YHKLFOHV¶�FRORUV��>DQG@�LW�ZRXOG�EH�JRRG�IRU�WKHP�WR�VHH�WKH�XQLRQ�OHDGHU�
VKLS� VR�ZH� FDQ� QHJRWLDWH� QRW� WR� ZHDU� D� XQLRQ� W�VKLUW�� 2EYLRXVO\� DOO� >XQLRQV@�
DJUHHG�WR�VD\��³2XW�RI�WKH�TXHVWLRQ´��

�
1HZ� UXOHV� FDQ�EH� VXEYHUWHG�XQGHU� WKH�H\HV�RI� VXSHUYLVRU�� DV�&KULVWLDQ�

VD\V�LQ�WKH�IROORZLQJ�LQWHUYLHZ���
�
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,�EURXJKW�D�FRIIHH�PDFKLQH�WR�WKH�ZRUN�WHDP��%HFDXVH�LQ�WKH�RWKHU�WHDPV�WKHUH�
ZHUH�>PDFKLQHV@��LQ�PLQH�WKHUH�ZDV�QRQH�\HW��WKH�PRQLWRUV��QHYHU�KDG�WLPH��6R��
,�IRXQG�LW�DW�WKH�IOHD�PDUNHW��,�EURXJKW�LW�EDFN�WR�ZRUN��D�ODG\�EURXJKW�XV�D�NHW�
WOH��1RZ�ZH�FDQ�GULQN�WHD�DQG�FRIIHH��6R�SHRSOH�FDQ�VHH�SHRSOH�GLVFUHHWO\�ZLWK�
WKHLU�PXJV��WKH\�KLGH�WR�WDNH�WKHLU�PXJV���

�
6XEYHUVLRQ�RI�UXOHV�FDQ�DOZD\V�GHYHORS�DW�WKH�PDUJLQV�RI�WKH�DVVHPEO\�

OLQH� E\� DGDSWLQJ� WR� WKH� QHZ� IUDPHZRUN� LPSRVHG� E\�PDQDJHPHQW�� &KULV�
WLDQ¶V�UHPDUNV�UHYHDO�D�GHVLUH�WR�PDNH�WKH�QHZ�RUJDQL]DWLRQ�RI�ZRUN�OLYDEOH�
ZLWKRXW� HQJDJLQJ� RSHQO\� LQ� WUDGH� XQLRQ� ILJKWV� DURXQG� WKH� SURKLELWLRQV��
7KHVH�FLUFXPYHQWLRQ�VWUDWHJLHV�DOVR�PDNH�LW�SRVVLEOH�WR�WHVW�WKH�OLPLWV�RI�WKH�
QHZ�IUDPHZRUN��

7KH� QHZ� RUJDQL]DWLRQ� RI� ZRUN� GRHV� QRW� PDNH� LW� LPSRVVLEOH� IRU� QHZ�
IRUPV� RI� VROLGDULW\� WR� HPHUJH�� QRU� GRHV� LW� PDNH� XQLRQLVP� LPSUDFWLFDEOH��
7KH�QHZ�VHW�XS�ERWK�WHVWV�ROG�XQLRQ�SUDFWLFHV�DQG�SXVKHV�GHOHJDWHV�WR�UHLQ�
YHQW�QHZ�RQHV��
�
�
5.2. Accountability and autonomy 

�
:RUNHUV¶�H[SHULHQFH� LV�PRGLILHG�E\� WKH�QHZ�ZRUN�RUJDQL]DWLRQ��6RPH�

ZRUNHUV�H[SUHVVHG�KRSHV�WKDW�VRPH�PRUH�SK\VLFDO�RSHUDWLRQV�ZRXOG�GLVDS�
SHDU�ZLWK�NLWWLQJ��EXW�DW�WKH�VDPH�WLPH�H[SUHVVHG�GLVFRQWHQW�WKDW�DXWRQRP\�
GHFOLQHG��

7KLV�LV�EHVW�H[SUHVVHG�E\�&UDLJ��DQ�LPPLJUDQW�WHPS�ZRUNHU��+H�ZDV�RQH�
RI�WKH�ILUVW�ZRUNHUV�WR�EH�WUDQVIHUUHG�WR�WKH�QHZ�DVVHPEO\�OLQH��+H�EHJDQ�KLV�
LQWHULP�ZRUN� LQ� ����� DW� WKH� VXQ�YLVRU�ZRUNVWDWLRQ�ZKLFK� LV�� DFFRUGLQJ� WR�
KLP��UHODWLYHO\�SK\VLFDO�DQG�GLIILFXOW��%HLQJ�\RXQJ��KH�LV�DOVR�UDWKHU�IRUHLJQ�
WR�XQLRQV�DQG�SROLWLFDO�VWDNHV�LQ�WKH�ZRUNVKRS���
�

)UDQNO\��LW¶V�D�ORW�HDVLHU�WR�PRYH�FRPSRQHQWV��EHFDXVH�WKH�SDUWV�DUULYH�GLUHFWO\�
LQ� WKH�NLW��$QG�VR�� ,�NQRZ�WKDW�DW� VXFK�DQG�VXFK�D� ORFDWLRQ��P\�FRPSRQHQW� LV�
WKHUH��6XFK�FRPSRQHQW�LV�DW�VXFK�ORFDWLRQ��,� WDNH�LW��,�PRXQW�LW�GLUHFWO\��,Q�WKH�
HQG��ZH�QR�ORQJHU�PDNH�PLVWDNHV��,W�LV�UDWKHU�WKH�NLWWLQJ�SHRSOH�ZKR�FDQ�PDNH�
PLVWDNHV�� �«��:H� DUH� UDWKHU� FRQFHQWUDWHG�� DQG� LW� LV� HDVLHU�� ,W
V� HDVLHU� LQ� WKH�
VHQVH�WKDW�LQ�WKH�ROG�DVVHPEO\�OLQH��ZKHUH�ZH�UDQ�DOO�WKH�WLPH��6RPHWLPHV�\RX�
QR�ORQJHU�KDG�FRPSRQHQWV�DW�\RXU�ZRUNVWDWLRQ��VR�\RX�KDG�WR�JR�JHW�WKH�SDUWV��
$QG� LI� WKH�PRQLWRU� LV�QRW�QHDUE\��EHFDXVH�KH� LV� KHOSLQJ�DQRWKHU� FROOHDJXH�� DW�
WKDW�PRPHQW�\RX�KDYH�QR�FKRLFH�>RWKHU�WKDQ�WR�JR�JHW�WKH�SDUWV@��

�
���7KH�PRQLWRU�LV�D�SRVLWLRQ�EHWZHHQ�WKH�RSHUDWRU�DQG�WKH�VXSHUYLVRU��+H�LV�LQ�FKDUJH�RI�

WKH�TXDOLW\�RI�ZRUN��EXW�QRUPDOO\�KH�KDV�QR�GLVFLSOLQDU\�SRZHUV���
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$V�ZH�VDLG��IXOO�NLWWLQJ�FDQ�HDVH�FHUWDLQ�SK\VLFDO�RSHUDWLRQV��OLNH�OLIWLQJ�
WKH�VXQ�YLVRU�LQ�KLV�FDVH��DQG�ZRUN�WKHUHIRUH�DSSHDUV�WR�EH�HDVLHU�DQG�OHVV�
WLULQJ��:RUNHUV� QR� ORQJHU� KDYH� WKH� LPSUHVVLRQ� RI� ©UXQQLQJ� DOO� WKH� WLPHª��
ZKLFK�DOORZV�WKHP�WR�FRQFHQWUDWH�RQ�WKH�DVVHPEO\�RSHUDWLRQV��%H\RQG�HDV�
LQJ�SK\VLFDO�HIIRUW��IXOO�NLWWLQJ�UHGXFHV�PLVWDNHV�DQG�HUURUV�GXULQJ�DVVHPEO\�
EHFDXVH�ZRUNHUV�QR�ORQJHU�QHHG�WR�NQRZ�LI�WKH\�KDYH�WKH�ULJKW�SDUW�IRU�WKH�
ULJKW�FDU��RU�LI�WKH\�KDYH�HQRXJK�SDUWV�WR�FRQWLQXH�ZRUNLQJ��7KLV�SURYRNHV�D�
GLVSODFHPHQW�RI�DFFRXQWDELOLW\�LQ�WKH�ZRUNVKRS��&UDLJ�SXWV�LW�WKLV�ZD\��
�

:KDW�,�DSSUHFLDWHG�LQ�WKH�QHZ�V\VWHP�LV�WKH�HDVH�RI�KDYLQJ�WKH�SDUWV�QH[W�WR�WKH�
NLW��%HFDXVH�ZKHQ�,�ZDV�RQ�WKH�ROG�DVVHPEO\�OLQH��VRPHWLPHV�,�PDGH�PLVWDNHV�
ZLWK�WKH�KXEFDSV��,�PRXQWHG�WKH�KXEFDSV�RQ�WKH�ULJKW�VLGH�RI�WKH�FDU�DQG�WKHUH�
ZDV�KXEFDS�%�DQG�&��6R�� WKH�%� LW�ZDV� WKH�EODFN�KXEFDS�DQG� WKH�&� LW�ZDV� WKH�
FKURPH�RQH��6R��ZLWK�WKH�SUHVVXUH�RI�WKH�DVVHPEO\�OLQH��LI�,�PLVV�WKH�RSHUDWLRQ�
WZR�RU�WKUHH�WLPHV��,�FDQ�ILQG�P\VHOI�GRZQVWUHDP�DW�WKH�ERWWRP��,�KDYH�WR�JR�XS�
TXLFNO\��\RX�SXOO�WKH�>$QGRQ@�FRUG��DQG�WKHUH�LV�QR�RQH�>WR�KHOS�\RX@���«��$QG�
LW�ZRUNHG�D�ORW�RQ�P\�PRUDOH���/DXJKV��(YHU\�GD\�,�VDLG�WR�P\VHOI��WKH�REMHF�
WLYH� WRGD\� LV� ]HUR� QRQ�FRPSOLDQW� KXEFDSV�� WKDW
V� LW�� 6R� >LQ� WKH� QHZ� DVVHPEO\�
OLQH@�ZH�GRQ
W�KDYH�WKDW�SUREOHP��

�
/HDQ� PDQXIDFWXULQJ� PDGH� ©]HUR� HUURU� VWDQGDUGª� RQH� RI� LWV� SULQFLSOHV�

�:RPDFN�� -RQHV�� DQG� 5RRV�� ������� 7KH� UHGXFWLRQ� RI� HUURUV� LV� REWDLQHG�
WKURXJK�VHOI�PRQLWRULQJ��WKDW�LV�WR�VD\�WKH�DFFRXQWDELOLW\�RI�WKH�HPSOR\HHV�
DQG� WKHLU� DVVLPLODWLRQ� RI� TXDOLW\� VWDQGDUGV�� 7KH� GHVLUH� WR� DYRLG� VDQFWLRQV�
PHDQV� WKDW� WKH\� DOLJQ� WKHLU� REMHFWLYHV�ZLWK� WKRVH� RI� WKH� ILUP� DQG� VHHN� WR�
PLQLPL]H�WKH�PLVWDNHV�PDGH�DQG�HQVXUH�TXDOLW\�SURGXFWLRQ��

+RZHYHU��©]HUR�HUURUVª�LV�PRUH�DQ�LGHDO�WKDQ�DQ�DFWXDO�SUDFWLFH��EHFDXVH�
WKH�DFFHOHUDWLRQ�RI�WKH�DVVHPEO\�OLQH�PDNHV�ZRUN�PRUH�SURQH�WR�KXPDQ�HU�
URU��XQGHU� WKH�SUHVVXUH�RI� WKH� VSHHG�RI� WKH�DVVHPEO\� OLQH�� LW� LV� LPSRVVLEOH�
QRW� WR�PDNH�PLVWDNHV��(PSOR\HH� DFFRXQWDELOLW\� DQG� WKH� LQWHUQDOL]DWLRQ� RI�
PDQDJHULDO�YDOXHV�KDYH�WKH�SHUYHUVH�HIIHFW�WKDW�ZRUNHUV�KHVLWDWH�WR�GHFODUH�
HUURUV��IRU�IHDU�RI�EHLQJ�VDQFWLRQHG��7KLV�LV�KRZ�$OEHUWR��DVVHPEO\�ZRUNHU�
DQG�PHPEHU�RI�WKH�&)'7�XQLRQ��SXWV�LW���
�

7KH�SUREOHP�LV�WKDW�SHRSOH�ZDQW�WR�DYRLG�PDNLQJ�PLVWDNHV��6R�WKH\�GR�QRW�VHHN�
KHOS�DQG�WU\�WR�IHQG�IRU�WKHPVHOYHV��([FHSW�WKDW�E\�GRLQJ�WKLV��WKH\�ZLOO�TXLFNO\�
UHDOL]H� WKDW� WKH\�ZLOO�QRW�EH�DEOH� WR�PDQDJH�WKH�VLWXDWLRQ��:KHQ�LW� LV�DQ�RFFD�
VLRQDO�SUREOHP��\HV��ZKHQ� LW
V�EH�VHYHUDO� LQ�D�URZ�� LW¶V�QR� ORQJHU�PDQDJHDEOH��

�
���7KH�$QGRQ�V\VWHP�DOORZV�DQ�RSHUDWRU� WR�UHSRUW�DQ�HUURU�RQ�KLV�VWDWLRQ��$Q�RSHUDWRU�

FDQ�VWRS�WKH�OLQH�E\�SXOOLQJ�RQ�D�FRUG��7KH�PRQLWRU�WKHQ�FRPHV�WR�DVVLVW�WKH�RSHUDWRU�DW�KLV�
VWDWLRQ��+RZHYHU�� WKH� OLQH� VWRSSDJH� LV� UHFRUGHG� LQ� WKH� FRPSXWHU� V\VWHP��ZKLFK� LV�ZK\�� DV�
WKLV�ZRUNHU�VD\V��VRPH�RSHUDWRUV�WU\�WR�DYRLG�XVLQJ�LW��
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6R�LW
V�UHDOO\�DFFHSWLQJ�WKDW�ZKHQ�\RX�FDQ
W��\RX¶OO�FDOO�>WKH�PRQLWRU@��7KHUH�LV�D�
V\VWHP�ZKLFK�LV�VHW�XS��WKH�IDPRXV�$QGRQ�V\VWHP��EXW�ZKLFK�DW�RQH�WLPH�ZDV�
PLVXVHG��7KDW�LV�WR�VD\�WKDW�WKH�PRQLWRU�ZDV�DOZD\V�QHDUE\��:KHQ�SHRSOH�KDG�D�
SUREOHP�WKH\�FDOOHG�WKH�PRQLWRU�VR�WKDW�KH�FDPH�WR�VROYH�WKH�SUREOHP�ZLWKRXW�
WKHUH� EHLQJ� D� WUDFH� VRPHZKHUH�� $QG� ZH� PDQDJHG� WR� VROYH� PDQ\� SUREOHPV�
ZLWKRXW�GHFODULQJ�LW��

�
2Q�WKH�ROG�DVVHPEO\�OLQH��LI�DQ�RSHUDWRU�UDQ�RXW�RI�SDUWV�DQG�WKH�PRQLWRU�

ZDV� QRW� SUHVHQW�� KH� ULVNHG� VWRSSLQJ� WKH� OLQH�� ,Q� VRPH� VWUDWHJLF� SRVLWLRQV�
�VHDWV��ZKHHOV��HWF����WKHUH�ZDV�QR�WROHUDQFH�IRU�GRZQWLPH��©6PDOO�DUUDQJH�
PHQWVª� �DV� VRPH�ZRUNHUV� SXW� LW�� FRXOG� WKHQ� H[LVW� EHWZHHQ� RSHUDWRUV� DQG�
PRQLWRUV��7KH�ODWWHU�DVVLVWHG�DQ�RSHUDWRU� LQ�GLIILFXOW\�VR� WKDW� WKH�DVVHPEO\�
OLQH�GLG�QRW�VWRS��'RZQWLPH�ZDV�QRW�WKHQ�UHFRUGHG�LQ�WKLV�FDVH�DQG�QHLWKHU�
SDUW\�ZDV�VDQFWLRQHG�E\�PDQDJHPHQW��

+RZHYHU��WKHVH�DUUDQJHPHQWV�DUH�QR�ORQJHU�SRVVLEOH�ZLWK�WKH�VXSSO\�RI�
SDUWV�GLUHFWO\�WR�WKH�ZRUNVWDWLRQV�E\�$*9��(UURUV�DUH�UHGXFHG�LQ�WKH�DVVHP�
EO\� SURFHVV� WKURXJK� WKH� VXSSO\� RI� FRPSRQHQWV� GLUHFWO\� RQ� WKH� NLWV�� 7KLV�
GRHV�QRW�PHDQ�WKDW�HUURUV�KDYH�GLVDSSHDUHG��RQO\� WKDW� WKH\�KDYH�EHHQ�GLV�
SODFHG�WR�WKH�NLWWLQJ�DUHD��DV�WKH�ORJLVWLFV�WHFKQLFLDQ�TXRWHG�EHIRUH�VD\V��
�

%HIRUH�\RX�KDG�ILIW\� WKRXVDQG�SLHFHV��7KLV�UHIHUHQFH�LV�ILQH�RQ�WKLV�FDU«�1R��
LW¶V� QRW� WKDW� RQH�� ,�ZDV�ZURQJ«�1RZ�HYHU\WKLQJ� LV� DOUHDG\� SUHSDUHG�EHIRUH�
KDQG��,I�HYHU�WKHUH�LV�DQ�HUURU��LW�LV�LQ�WKH�SUHSDUDWLRQ��

�
7KHUH�LV�WKHUHIRUH�D�GLVSODFHPHQW�RI�JXLOW�DQG�DFFRXQWDELOLW\�WR�WKH�NLW�

WHUV��LI�DQ�RSHUDWRU�LV�OHIW�ZLWK�D�ZURQJ�FRPSRQHQW�LQ�WKH�NLW��KH�FDQ�PRUH�
HDVLO\�VWRS�WKH�OLQH�DQG�FDOO�WKH�PRQLWRU�ZLWKRXW�IHDU�RI�D�VDQFWLRQ��

7KH�UHGXFWLRQ�RI�PRYHPHQW�DURXQG�WKH�ZRUNVWDWLRQ�DQG�WKH�FRQFHQWUD�
WLRQ�RQ�DVVHPEO\�RSHUDWLRQV�PRGLILHV�DQRWKHU�DVSHFW�RI�WKH�ZRUN�H[SHULHQFH�
DV�&KULVWLDQ��ZRUNHU�DW�WKH�DVVHPEO\�OLQH�DQG�PHPEHU�RI�WKH�&*7��SXWV�LW��
�

<RX�UHDOO\�IHHO�OLNH�\RX�DUH�LQ�SULVRQ��:H�DUH�EORFNHG�E\�WKH�NLWV���«��$W�WKH�
VDPH�WLPH��WKH�FRPSRQHQWV�IROORZ�\RX��VR�\RX�GRQ¶W�HYHQ�VHH�WKH�WLPH�SDVVLQJ�
RQ�WKH�FDU��

�
$OEHUWR�SXWV�LW�LQ�VLPLODU�WHUPV���

�
<RX�IHOW�WKH�WLPH�LQ�UHODWLRQ�WR�\RXU�PRYHPHQW�>DURXQG�WKH�ZRUNVWDWLRQ@��ZKHQ�
\RX� ORRNHG�DURXQG��\RX�NQHZ�ZKHQ�\RX�ZHUH� ODWH��HDUO\��RU�RQ� WLPH��<RX�QR�
ORQJHU� KDYH� WKHVH� PDUNHUV�� $� ORW� RI� SHRSOH� DUH� FRQIXVHG«�:H� GRQ¶W� NQRZ�
ZKHQ�LW
V�WKH�EHJLQQLQJ�DQG�ZKHQ�LW
V�WKH�HQG�>RI�\RXU�ZRUNVWDWLRQ@���

�
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7KLV�FRPSODLQW� LV�DOVR�SUHVHQW�GXULQJ�WKH�PHHWLQJV�RI�WKH�+HDOWK�&RP�
PLWWHH�RI�WKH�DVVHPEO\�ZRUNVKRS��RSHUDWRUV�ODFN�VSDFH�DQG�IHHO�FRQILQHG�DW�
WKHLU�ZRUNVWDWLRQV��)RU�/XF��DIWHU�WKH�UHRUJDQL]DWLRQ��©>WKH�ILUP@�PDNHV�\RX�
IHHO�WKDW�\RX�DUH�WKHUH�WR�PDNH�FDUVª��,Q�WKH�SUHYLRXV�FRQILJXUDWLRQ��PDUNHUV�
RQ�WKH�IORRU�VHSDUDWHG�WKH�GLIIHUHQW�ZRUNVWDWLRQV��ZKLOH�LQ�WKH�QHZ�FRQILJX�
UDWLRQ�WKH�DEVHQFH�RI�YLVXDO�PDUNHUV�UHLQIRUFH�D�JHRJUDSK\�LQ�ZKLFK�ZRUN�
HUV�PXVW�FRQFHQWUDWH�RQO\�RQ�DVVHPEO\�RSHUDWLRQV���

�
�

5.3. Rethinking union activity in a new configuration 
�
$V�PDGH�HYLGHQW�LQ�SUHVHQWDWLRQV�DW�WKH�+HDOWK�&RPPLWWHH�RI�WKH�DVVHP�

EO\�ZRUNVKRS��LPSURYHPHQWV�LQ�ZRUNLQJ�FRQGLWLRQV�ZHUH�SURPLVHG�RQ�VHY�
HUDO� OHYHOV�� ERWK� RQ� WKH� ZRUNVWDWLRQV� DQG� RQ� WKH� JHQHUDO� FOLPDWH� �DWPRV�
SKHUH��RI� WKH�ZRUNVKRS��EHWWHU� OLJKWLQJ�ZDV�SUHVHQWHG�DV�D�PDMRU�FKDQJH���
)RU� VRPH� HPSOR\HHV�� WKH� UHRUJDQL]DWLRQ� RI� WKH� DVVHPEO\� OLQH� FRXOG� KDYH�
SRVLWLYH� DVSHFWV�� DV� UHSRUWHG� E\� 0RKDPHG�� VRPH� RSHUDWRUV� ZHUH� ©FRQIL�
GHQWª�WKDW�WKLQJV�ZRXOG�LPSURYH�WKDQNV�WR�WKH�©PLOOLRQVª�LQYHVWHG��

$SDUW�IURP�D�IHZ�&*7�OHDIOHWV��IHZ�YRLFHV�ZHUH�UDLVHG�DJDLQVW�WKH�UHRU�
JDQL]DWLRQ�RI�WKH�DVVHPEO\�OLQH��5DWKHU��IRU�GHOHJDWHV�IURP�WKH�$OOLDQFH��WKH�
LQYHVWPHQW�LQ�D�QHZ�DVVHPEO\�OLQH�ZDV�D�PHGLXP�WHUP�JXDUDQWHH�IRU�MREV��
6RPH�GHOHJDWHV��QRWDEO\�IURP�WKH�&)'7��ZHUH�YLJLODQW�DQG�ZLOOLQJ�WR�LP�
SURYH�ZRUNLQJ�FRQGLWLRQV�WR�WKH�H[WHQW�SRVVLEOH��WKURXJK��IRU�H[DPSOH��SDU�
WLFLSDWLRQ� WR�ZRUNLQJ� JURXSV��� 7KH� FKDOOHQJH� IRU� WUDGH� XQLRQLVWV� IURP� WKH�
&*7�DQG�WKH�&)'7�LV�WKHQ�WR�ILQG�WKHLU�EHDULQJV�LQ�WKH�QHZ�ZRUNVKRS��WR�
OHDUQ� WR� RULHQW� WKHPVHOYHV� LQ� DQ� XQNQRZQ� HQYLURQPHQW� DQG� WR� IRUP� QHZ�
KDELWV�RI�XQLRQ�ZRUN��$V�*LUDXG��3pOLVVH�DQG�3pQLVVDW��������VKRZ��ZKHQ�
WUDGH�XQLRQLVWV�DUH�IDFHG�ZLWK�FKDQJHV�LQ�ZRUNLQJ�FRQGLWLRQV�IROORZLQJ�RU�
JDQL]DWLRQDO� LQQRYDWLRQV� WKHUH�FDQ�EH�IRUPV�RI�©FULWLFDO�DSSURSULDWLRQ�ª�RI�
DQG�DGDSWDWLRQ�WR�QHZ�RUJDQL]DWLRQDO�FRQWH[WV��.U]\ZG]LQVNL��������VKRZV�
DOVR�WKDW�VWURQJ�HPSOR\HH�UHSUHVHQWDWLRQ�FDQ�HQFRXUDJH�MRE�HQULFKPHQW�DQG�
LPSURYHPHQW�RI�YRFDWLRQDO�VNLOOV�GXULQJ�WHFKQRORJLFDO�LQQRYDWLRQ��+RZHY�
HU�� RXU� VWXG\� VKRZV� WKDW� XQLRQV� DQG� XQLRQ� UHSUHVHQWDWLYHV� LQ� FRPPLWWHHV�
WHQG�WR�OHDYH�DVLGH�LVVXHV�RI�MRE�HQULFKPHQW�DQG�VNLOOV�LQ�IDYRU�RI�VDIHW\�DQG�
ZRUN�LQWHQVLW\�LVVXHV��

,Q�DQ�LQWHUYLHZ�ZLWK�/XF��DQ�DVVHPEO\�ZRUNHU�DQG�PHPEHU�RI�WKH�&*7��
MXVW�D�IHZ�PRQWKV�DIWHU�KLV�WUDQVIHU�WR�WKH�QHZ�DVVHPEO\�OLQH��KH�GHVFULEHV�
KLV�LPSUHVVLRQV�RI�WKH�QHZ�ZRUN�SURFHVV���

�
%HIRUH��\RX�KDG�.DQEDQ��<RX�SLFNHG�WKH�SDUWV�DQG�SXW� WKHP�LQ�WKH�FDU��1RZ��
\RX�KDYH�D�VLWXDWLRQ�ZKHUH�SHRSOH�WDNH�WKH�SDUWV�GLUHFWO\�IURP�WKH�>NLW@�DQG�SXW�
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WKHP�LQ�WKH�FDU��ZKLFK�SUHYHQWV�PRYHPHQW�DURXQG�WKH�ZRUNVWDWLRQ��ZKLFK�RYHU�
EXUGHQV� WKH�ZRUNVWDWLRQV� DQG� DOORZV� IRU�SURGXFWLYLW\�JDLQV� DQG� VR� RQ��7KDW¶V�
WKH�RWKHU�WKLQJ��WKH�SURGXFWLRQ�UDWH��(YHU\RQH�LV�ZRUNLQJ�RQ�WKH�QHZ�DVVHPEO\�
OLQH�VLQFH�0RQGD\��EXW�LW¶V�EHHQ�WKUHH�PRQWKV�VLQFH�ZH¶YH�EHHQ�ZRUNLQJ�KHUH��
�«��$QG�QRZ��LW¶V����YHKLFOHV�KRXU��LW¶V�YHU\�IDVW��LW¶V�RQO\����VHFRQGV�SHU�YH�
KLFOH��ZKLFK�LV�YHU\��YHU\�IDVW��

�
&RQFUHWH�ODERXU�LV�GHFRPSRVHG�DQG�UHGLVWULEXWHG�LQ�WKH�DVVHPEO\�ZRUN�

VKRS� EHWZHHQ� DVVHPEO\� ZRUNHUV� DQG� NLWWHUV��:RUN� EHFRPHV� VLPSOHU� DQG�
ZRUNHUV�VHH�IHZHU�SURVSHFWV�IRU�UHTXDOLILFDWLRQ��7KLV�H[DPSOH�LOOXVWUDWHV�WKH�
LGHD�WKDW�©WKH�VLPSOHU�DQG�WKH�PRUH�UHSHWLWLYH�LV�DQ�RSHUDWLRQ��WKH�HDVLHU�LW�LV�
WR� ILQG� DQG� WR� DSSO\� WHFKQLFDO� VROXWLRQV� WKDW� DUH� FRVW�HIILFLHQWª� �&RULDW��
������S��������$V�WKH�VDPH�ORJLVWLFV�WHFKQLFLDQ�SXWV�LW��
��

7KH�JRDO�LV�WKDW�RSHUDWRUV�FDQ�EH�UHSODFHG�E\�DQ\RQH��7KH�JRDO�LV�WKDW�WKHUH�DUH�
QR�ORQJHU�SURIHVVLRQDO�VNLOOV�� WKDW�DQ\RQH�FDQ�DFFRPSOLVK�DQ\�JLYHQ�RSHUDWLRQ�
GXULQJ�DVVHPEO\���«��<RX�IROORZ�WKH�URERWV��<RX�ORRN�DW�WKHP��LI�VRPHWKLQJ�LV�
ZURQJ��\RX�FRQWURO�WKH�YLVXDO�DVSHFW��<RX�GRQ¶W�QHHG�DQ\�VHULRXV�WUDLQLQJ�WR�GR�
DQ\WKLQJ��7KH�JRDO�LV�WKDW�DQ\RQH�FDQ�GR�DQ\WKLQJ��

�
:KHQ� ,� DVN� KLP� DERXW� WKH� VWDNHV� RI� XQLRQ�ZRUN� LQ� WKH� QHZ� DVVHPEO\�

ZRUNVKRS��$OEHUWR�GHVFULEHV�D�SRZHU�VWUXJJOH��
�

:H�DUH�UHDOO\�LQ�D�SHULRG�ZKHUH�WKH\�DUH�VHHLQJ�ZKDW�SHRSOH�DUH�UHDG\�WR�DFFHSW��
,W
V�SUHWW\«�SDOSDEOH��%HFDXVH�SHRSOH�TXLFNO\�JLYH�XS��7KH�SUREOHP�LV�WKDW�WR�
GD\�ZH� RQO\�PDNH� ���� RI� WKH� H[SHFWHG� SURGXFWLRQ� DQG�ZKHQ� WKH� UHPDLQLQJ�
����ZLOO�DUULYH«�

�
7KLV�SRZHU�VWUXJJOH�LV�EHVW�H[HPSOLILHG�LQ�WKH�GHEDWHV�GXULQJ�WKH�+HDOWK�

&RPPLWWHH�RI� WKH�DVVHPEO\�ZRUNVKRS��$�PXOWLWXGH�RI�©VHULRXV�DQG�LPPL�
QHQW�GDQJHUª��danger grave et imminent��'*,��QRWLILFDWLRQV�ZHUH�ILOHG�E\�
PHPEHUV�RI�WKH�&RPPLWWHH��PDLQO\�IURP�WKH�&*7��EHWZHHQ�6HSWHPEHU�DQG�
1RYHPEHU������FRQFHUQLQJ�WKH�SUREOHPV�HQFRXQWHUHG�ZLWK�WKH�QHZ�DVVHP�
EO\� IDFLOLWLHV��7KH�)RUFH�2XYULqUH�XQLRQ��QRW�XVHG� WR�GHFODULQJ�'*,V��DOVR�
PDGH�D�VWDWHPHQW�WR�WKH�+HDOWK�&RPPLWWHH�RQ�6HSWHPEHU���GHQRXQFLQJ�WKH�
ZRUNLQJ�FRQGLWLRQV�RI�NLWWLQJ�ZRUNHUV����

$QRWKHU�ZD\�LQ�ZKLFK�XQLRQ�PHPEHUV�WULHG�WR�IRUPXODWH�QHZ�GHPDQGV�
FRQFHUQHG�WKH�VSHHG�RI�$*9��$OEHUWR�KDV�KDG�VHYHUDO�UHSRUWV�IURP�RSHUD�
WRUV�UHJDUGLQJ�WKH�VSHHG�RI�$*9��:RUNHUV�LQ�WKH�NLWWLQJ�DUHD�FODLPHG�WKDW�

�
���:H�FDQ� UHDG� WKHVH�GHEDWHV� LQ� WKH�PLQXWHV�RI� WKH�+HDOWK�&RPPLWWHH�RI� WKH��WK���WK��

��WK����QG�RI�6HSWHPEHU�DQG�RI�WKH���WK�2FWREHU�DQG��WK�RI�1RYHPEHU�������
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WKH\�FRXOG�QRW�PDNH�WKHLU�NLWV�RQ�WLPH��DQG�WKDW�WKH�URERWV�OHIW�ZLWKRXW�WKH�
NLWV��7KLV�SURPSWHG�WKH�NLWWHUV�WR�HLWKHU�NLFN�WKH�$*9�WR�VWRS�WKHP�RU�WR�UXQ�
DIWHU�WKHP��$OEHUWR�WKHQ�GHFLGHG�WR�PHDVXUH�WKH�VSHHGV�RI�WKH�$*9V�XVLQJ�
WDSH�DQG�D� WLPHNHHSHU��ZKLFK�HQDEOHG�KLP�WR�KLJKOLJKW� WKH�DFFHOHUDWLRQ�RI�
WKH�URERWV�LQ�FHUWDLQ�SDUWV�RI�WKHLU�WUDMHFWRU\��$�QHZ�GHPDQG��ZKLFK�GLG�QRW�
VXFFHHG��ZDV�PDGH�WKDW�D�³KDOW´�IXQFWLRQ�IRU�$*9��HTXLYDOHQW�WR�WKH�$QGRQ�
FRUG��VKRXOG�EH�LQWHJUDWHG�LQWR�WKH�WUROOH\V��

7KH�LQWURGXFWLRQ�RI�WKH�QHZ�ZRUN�RUJDQL]DWLRQ�UDLVHV�D�ILQDO�TXHVWLRQ�DV�
WR�KRZ�XQLRQ�UHSUHVHQWDWLYHV�SRVLWLRQ�WKHPVHOYHV�YLV�j�YLV�WKH�RYHUDOO�SUR�
FHVV�� )URP� WKH� VWDUW�� WKH\� KHVLWDWHG� EHWZHHQ� GHQRXQFLQJ� WKH� UHVWUXFWXULQJ�
SURFHVV�RI�WKH�DVVHPEO\�OLQH�DQG�VHHLQJ�LW�DV�VDIHJXDUGLQJ�WKH�IXWXUH�RI�WKH�
SODQW�DQG�LWV�HPSOR\PHQW��7KHLU�IHDUV�IRU�WKH�IXWXUH�FDPH�PDLQO\�IURP�WKH�
KHDY\�FXWV� LQ� MREV�ZLWK� WKH�VXSSUHVVLRQ�RI�RQH�RI� WKH� WZR�DVVHPEO\� OLQHV��
4XHVWLRQLQJ� WKH� RUJDQL]DWLRQDO� FKRLFHV� RI� PDQDJHPHQW� ZRXOG� FDOO� LQWR�
TXHVWLRQ�WKH�ZKROH�SURFHVV��)RU�XQLRQ�DFWLYLVWV�LW�VHHPV�YHU\�KDUG�WR�PDNH�
GHPDQGV�WKDW�JR�DJDLQVW�WKH�JHQHUDO�IXQFWLRQLQJ�RI�WKH�QHZ�SURGXFWLRQ�V\V�
WHP�� 7UDGH� XQLRQ� DFWLYLVWV� IHHO� IRUFHG� WR� IRUPXODWH� GHPDQGV� ZKLFK� DUH�
FRPSDWLEOH�WKH�QHZ�ZRUN�RUJDQL]DWLRQ��

�
�

���&RQFOXVLRQ�
�
7KLV�DUWLFOH� LV�D�FRQWULEXWLRQ�WR� WKH�GHP\VWLILFDWLRQ�RI�GLJLWDO�PDQXIDF�

WXULQJ�DQG�WKH�LGHD�RI�D�³)RXUWK�,QGXVWULDO�5HYROXWLRQ´�LQ�WKH�DXWR�VHFWRU�LQ�
)UDQFH�� 8VLQJ� ODERXU� SURFHVV� WKHRU\¶V� FRQWULEXWLRQ� WR� XQGHUVWDQGLQJ� WKH�
FKDQJLQJ�ZRUNSODFH�DQG�WKH�UROH�RI�QHZ�WHFKQRORJ\��WKLV�VWXG\�RQ�WKH�UHRU�
JDQL]DWLRQ�RI�DQ�DVVHPEO\�OLQH�VKRZV�WZR�WKLQJV�WKDW�KLGH�EHKLQG�WKH�UKHWR�
ULF�RI�³PRGHUQL]DWLRQ´��)LUVWO\��WKDW�LW�FDQ�REVFXUH�WKH�SXUVXLW�RI�D�VWUDWHJ\�
WKDW�DLPV�WR�FRXQWHU�WKH�HURVLRQ�RI�SURILWDELOLW\�36$�LV�JRLQJ�WKURXJK��6HF�
RQGO\��WKDW�WKH�RUJDQL]DWLRQDO�LQQRYDWLRQV�WKDW�LW�LQWURGXFHV�±�WKH�DXWRPDWHG�
IHHGLQJ�RI�SDUWV�WR�WKH�DVVHPEO\�OLQH�DQG�WKH�WUHDWPHQW�RI�GLYHUVLW\�WKURXJK�
NLWWLQJ�±�FRQWULEXWH�WR�WKH�LQWHQVLILFDWLRQ�RI�ZRUN�DQG�WKH�ORVV�RI�ZRUNHUV¶�
DXWRQRP\���

7KH�HVWDEOLVKPHQW�RI�D�QHZ�ZRUN�RUJDQL]DWLRQ�LQYROYHV�D�UHGLVWULEXWLRQ�
RI�FRQFUHWH�ODERXU�DQG�WKH�W\SHV�RI�DFFRXQWDELOLW\�LQ�WKH�ZRUNVKRS��7KH�DV�
VHPEO\� ZRUNHUV� DUH� PRUH� FRQFHQWUDWHG� RQ� WKH� VROH� DVVHPEO\� RSHUDWLRQ��
ZKLOH�WKH�NLWWHUV�SUHSDUH�WKH�NLWV�FRQWDLQLQJ�WKH�SDUWV�XSVWUHDP��7KLV�DIIHFWV�
WKH�H[SHULHQFH�RI�DVVHPEO\�OLQH�ZRUN��7KH�ZRUN�VHHPV�HDVLHU�WR�EH�FDUULHG�
RXW�WKDQNV�WR�WKH�UHGXFWLRQ�RI�FHUWDLQ�QXPEHU�RI�SK\VLFDO�WDVNV��DQG�WR�WKH�
UHGXFWLRQ�RI�PHQWDO�ZRUNORDG�WKURXJK�WKH�WUDQVIHU�RI�HUURUV�DQG�DFFRXQWD�
ELOLW\�WR�WKH�NLWWLQJ�DUHD��+RZHYHU��ZRUN�LV�PRUH�LQWHQVH�DQG�ZRUNHUV�ORVH�
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SDUW�RI�WKHLU�DXWRQRP\��$OVR��QHZ�IRUPV�RI�GLVFLSOLQH�DUH�LQWURGXFHG�LQ�WKH�
ZRUNVKRS��7KLV�UHRUJDQL]DWLRQ�RI�ZRUN�SRVHV�QHZ�FKDOOHQJHV�IRU�WUDGH�XQ�
LRQV�� 6RPH�� OLNH� WKH�&*7�� RSSRVHG� WKH� UHVWUXFWXULQJ� IURP� WKH� EHJLQQLQJ��
ZKLOH�RWKHUV��OLNH�WKH�&)'7��VRXJKW�WR�LPSURYH�ZRUNLQJ�FRQGLWLRQV�RQFH�LW�
ZDV�LQWURGXFHG���

7KH�FDVH�VWXG\�RI�D�36$�SODQW�LOOXVWUDWHV�WKH�GDQJHU�RI�VHLQJ�LQ�HDFK�RU�
JDQL]DWLRQDO�LQQRYDWLRQ�D�UHYROXWLRQ�WKDW�ZRXOG�RYHUWXUQ�WKH�ROG�V\VWHP�RI�
ZRUN�LQ�WKH�ZRUNVKRS��)RU�3DUGL��.U]\ZG]LQVNL�DQG�/XHWKMH��������WKHUH�LV�
D�©SHUIRUPDWLYHª�GLPHQVLRQ�LQ�WHFKQRORJLFDO�DQG�RUJDQL]DWLRQDO�LQQRYDWLRQ�
LQ� WKH� ZRUNSODFH�� ,Q� WKLV� VHQVH�� FRQFHSWV� VXFK� DV� ³7KH� ([FHOOHQW� 3ODQW´��
³7KH�)DFWRU\�RI�WKH�)XWXUH´�RU�Industrie du futur�IRU�H[DPSOH��DUH�IDU�IURP�
EHLQJ�QHXWUDO�DQG�FDQ�EH�VHHQ�DV�LGHRORJLFDO�SROLWLFDO�SURMHFWV�WKDW�REVFXUH�
VRPH�RI�WKH�QHJDWLYH�DVSHFWV�RI�WHFKQRORJLFDO�LQQRYDWLRQV��

�
�
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