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�WK��,QWHUQDWLRQDO�&RQIHUHQFH�RQ�,QGXVWULDO�(QJLQHHULQJ�DQG�,QGXVWULDO�0DQDJHPHQW���
;9,��&RQJUHVR�GH�,QJHQLHUtD�GH�2UJDQL]DFLyQ��9LJR��-XO\�������������

3DUWLFLSDWRU\�DSSURDFK�LQ�DQ�,QWHUQDWLRQDO�
7HFKQRORJLFDO�7UDQVIHU�&RQWH[W��9HQH]XHODQ�
DOXPLQXP�LQGXVWU\�FDVH�VWXG\�

&RYD�0,���$U]ROD�0���5RGUtJXH]�&��

$EVWUDFW�7KLV�SDSHU�H[SORUH�WKH�ZD\�LQ�ZKLFK�ZRUNHUV�LQ�D�9HQH]XHODQ¶V�PHWDO�
OXUJLFDO� FRPSDQ\� �DOXPLQXP� VPHOWHU�� SDUWLFLSDWH� LQ� DGRSWLRQ� RI� WKH� WHFKQRORJ\�
QHFHVVDU\�IRU�WKH�PRGLILFDWLRQ�RI�WKH�SODQW��7KLV�UHVHDUFK�LQWHJUDWHV�WZR�SHUVSHF�
WLYHV��7KH�FRQWH[W� LQ�ZKLFK�LW� LV�FRQGXFWHG�� LQWHUQDWLRQDO� WHFKQRORJ\�WUDQVIHU�DQG�
WKH�SHUVSHFWLYH�RI�GHPRFUDWL]LQJ�WHFKQRORJ\�LQ�D�SDUWLFLSDWLYH�DSSURDFK��$�SDUWL�
FLSDWLYH�DFWLRQ�UHVHDUFK�FDVH�RI�VWXG\�ZDV�WKH�PHWKRGRORJ\�XVHG�WR�H[SORUH�SDUWL�
FLSDWRU\� WHFKQRORJLFDO� DGRSWLRQ� LQ� DQ� LQWHUQDWLRQDO� WHFKQRORJLFDO� WUDQVIHU� �IURP�
&KLQD� WR� 9HQH]XHOD��� 3UHOLPLQDU\� ILQGLQJV� VKRZHG� D� SDUWLFLSDWLYH� NQRZOHGJH�
WUDQVIHU� LQ� NQRZ�KRZ� UHODWLQJ� WR�SURMHFW�PDQDJHPHQW� DQG� WKH�PDLQ�SUREOHP�GH�
WHFWHG�E\�ZRUNHUV� LV� UHIHUUHG� WR�GHYHORS�FDSDELOLWLHV� IRU� LQWUD�JURXS� WUDLQLQJ�DQG�
GLIIXVLRQ�RI�NQRZOHGJH��

.H\ZRUGV��3DUWLFLSDWLRQ��LQWHUQDWLRQDO�WHFKQRORJ\�WUDQVIHU��NQRZOHGJH�WUDQVIHU�

����,QWURGXFWLRQ�

7KH� UHFHQWO\� HFRQRPLF� UHODWLRQ� EHWZHHQ� &KLQD� DQG� 9HQH]XHOD� KDG� DOORZHG� WKH�
RXWVRXUFLQJ� RI� VRPH� VWDWH� PHWDOOXUJLFDO� LQGXVWULHV� WKURXJK� D� IXQG� FDOO� ³)RQGR�
&KLQR´��:RUNHUV�LQ�D�9HQH]XHODQ�DOXPLQXP�VPHOWHU��$OFDVD��KDYH�LQLWLDWHG�D�SDU�

���������������������������������������� �������������������
�0LODJURV�,VDEHO�&RYD��
��
'HSDUWPHQW�RI�6FLHQFH�DQG�7HFKQRORJ\��8QLYHUVLGDG�1DFLRQDO�([SHULPHQWDO�GH�*XD\DQD��
8UEDQL]DFLyQ�&KLOHPH[��&DOOH�&KLOH��3XHUWR�2UGD]��(GR��%ROtYDU��9HQH]XHOD�
H�PDLO��PLODJURVFRYD#XQHJ�HGX�YH�
�0LQHUYD�$U]ROD��'HSDUPHQW�RI�,QGXVWULDO�(QJLQHHULQJ��8QLYHUVLGDG�1DFLRQDO�([SHULPHQWDO�3R�
OLWpFQLFD�³$QWRQLR�-RVp�GH�6XFUH´�&DPSXV�3XHUWR�2UGD]��(GR��%ROtYDU��9HQH]XHOD��
H�PDLO��PLQHUYDU]ROD#\DKRR�FRP�
�&DUORV� 5RGUtJXH]� 0RQUR\�� ,QGXVWULDO� (QJLQHHULQJ� 6XSHULRU� 7HFKQLFDO� 6FKRRO�� %XVLQHVV�
0DQDJHPHQW�'HSDUPHQW��8QLYHUVLGDG�3ROLWpFQLFD�GH�0DGULG��0DGULG��6SDLQ��
H�PDLO��FUPRQUR\#HWVLL�XSP�HV�
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WLFLSDWLYH� SURMHFW� PDQDJHPHQW�GULYHQ� LQ� RUGHU� WR� ILQG� D� EHWWHU� ZD\� WR� DGRSW� WKH�
WHFKQRORJ\� LQYROYHG��2Q� WKH� EDVLV� RI� PHHWLQJ� EHWZHHQ� XQLYHUVLW\� SHUVRQDO� IURP�
,QGXVWULDO�(QJLQHHULQJ�DQG�SURMHFW�PDQDJHUV�LQ�PHWDOOXUJLFDO�LQGXVWULHV�ZKHUH�DUH�
FRQWULEXWLQJ�WR�GHYHORSLQJ�D�WHFKQRORJ\�DGRSWLRQ�LQ�WKH�VFRSH�RI�DQ�,QWHUQDWLRQDO�
7HFKQRORJ\�7UDQVIHU� WR� XSJUDGH� WKHLU� SURGXFWLRQ� IDFLOLWLHV� WR� UHVSRQG� WR� PDUNHW�
GHPDQG��

7KH�SXUSRVH�RI�WKLV�VWXG\�LV�WR�H[SORUH�WKH�ZD\�LQ�ZKLFK�WHFKQRORJ\�DGRSWLRQ�LQ�
D�SDUWLFLSDWLYH�FRQWH[W�RFFXU��7KH�UHVHDUFK�LV�RQ�LWV�LQLWLDO�SKDVH�MRLQHG�WR�WKH�SUR�
MHFW�VFKHGXOH�IRU�WKH�PRGLILFDWLRQ�RI�VPHOWHU�SODQW��

)LUVW��ZH�SUHVHQW�DQ�RYHUYLHZ�RI�WKH�UHVHDUFK�SHUVSHFWLYHV��LQWHUQDWLRQDO�WHFKQR�
ORJLFDO� WUDQVIHU� FRQWH[W� DQG� ZRUNHU�V� SDUWLFLSDWLRQ� DSSURDFK�� 7KHQ�� ZH� FRQWHP�
SODWH�WKH�PHWKRGRORJ\�EDVHG�RQ�D�SDUWLFLSDQW�REVHUYHU�TXDOLWDWLYH�VWUDWHJ\��D�V\V�
WHPDWL]DWLRQ� FDVH� RI� VWXG\� IRU� WHFKQRORJ\� DGRSWLRQ� SURFHVV� LQ� DQ� HTXLSPHQW�
SURFXUHPHQW�IURP�LQWHUQDWLRQDO�VRXUFHV�WKURXJK�IRUPDO�DQG�LQIRUPDO�ZRUNHUV�SDU�
WLFLSDWLRQ��)LQDOO\��WKH�SUHOLPLQDU\�ILQGLQJV�DUH�DVVRFLDWHG�ZLWK�LQWHUQDO�NQRZOHGJH�
WUDQVIHU� DVVRFLDWHG�ZLWK�SURMHFW�PDQDJHPHQW� LQ� RUGHU� WR� SUHSDUH�ZRUNHUV� IRU� WKH�
LQWHUQDWLRQDO�WHFKQRORJ\�WUDQVIHU��

����5HVHDUFK�3HUVSHFWLYH�

7KLV� UHVHDUFK� LQWHJUDWHV� WZR� SHUVSHFWLYHV�� 7KH� FRQWH[W� LQ� ZKLFK� WKLV� UHVHDUFK� LV�
FRQGXFWHG��LQWHUQDWLRQDO�WHFKQRORJ\�WUDQVIHU�DQG�WKH�SHUVSHFWLYH�RI�GHPRFUDWL]LQJ�
WHFKQRORJ\�LQ�D�SDUWLFLSDWLYH�DSSURDFK�ZLWK�ZRUNHUV�FRQWURO� LQYROYHG� LQ�GHFLVLRQ�
PDNLQJ�DERXW� WHFKQRORJ\�DQG�SURMHFW�GHVLJQ��)HHQEHUJ��������KDG�FDOOHG�RSHUD�
WLRQDO�DXWRQRP\�ZKHQ�WKH�RZQHU�RI�WKH�ILUP�PDNHV�LQGHSHQGHQW�GHFLVLRQV�DERXW�WR�
FDUU\� RQ� WKH� EXVLQHVV�� ,Q� WKLV� FRQWH[W� ZRUNHUV� WU\� WR� PLQLPL]H� WKLV� FRQWURO� ZLWK�
WKHLU�SDUWLFLSDWLRQ�LQ�VRPH�PDQDJHPHQW�DFWLRQ�OLNH�SURMHFW�PDQDJHPHQW��

������,QWHUQDWLRQDO�7HFKQRORJ\�7UDQVIHU�&RQWH[W�

7KHUH�DUH�VWXGLHV�WKDW�KDYH�EHHQ�VXJJHVWHG�GLIIHUHQFHV�EHWZHHQ�WHFKQRORJ\�WUDQV�
IHU�DQG�NQRZOHGJH�WUDQVIHU��*RSDODNULVKQDQ�DQG�6DQWRUR���������7KH�VWXGLHV�VXJ�
JHVW� WKDW� WHFKQRORJ\� LV� XVXDOO\�PRUH�H[SOLFLW� DQG�FRGLILHG� VXFK�DV�RSHUDWLQJ�PD�
QXDOV� DQG� NQRZOHGJH� LQFOXGHV� D� EURDGHU� VFRSH� FRQVLGHULQJ� VFLHQWLILF��
PDWKHPDWLFDO��SK\VLFDO��DQG�VRFLDO�EHKDYLRUDO�WKHRULHV�DQG�SULQFLSOHV��.QRZOHGJH�
LV�QHDUHU�WR�WKH�NQRZ�KRZ�ORRNHG�IRU�LQ�D�WHFKQRORJ\�WUDQVIHU�SURFHVV��5HVXOWV�LQ�
WKLV�VWXG\�KDYH�GHPRQVWUDWHG�WKDW�NQRZOHGJH�WUDQVIHU�DQG�WHFKQRORJ\�WUDQVIHU�DUH�
GLVWLQFW�FRQVWUXFWV�WKDW�LQYROYH�GLIIHUHQW�NLQGV�RI�DFWLYLWLHV��,Q�JHQHUDO��WHFKQRORJ\�
KDV� EHHQ� YLHZHG� LQ� D� WHFKQRORJ\� WUDQVIHU� SHUVSHFWLYH� E\� WHFKQRORJ\� RZQHU� �WKH�
VRXUFH��DQ�LQGXVWULDO�ILUP�LQ�D�GHYHORSHG�FRXQWU\��ZKLOH�WHFKQRORJ\�EX\HU��WKH�UH�
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FHLYLQJ�GHYHORSLQJ�FRXQWU\�� LV� ORRNLQJ�IRU�NQRZ�KRZ�DQG�QHHG�PRUH�NQRZOHGJH�
WUDQVIHU�SDUWLFXODUO\�LQ�LQWHUQDWLRQDO�WHFKQRORJ\�WUDQVIHU��,77���

7KH�XQVDWLVIDFWRU\� UHVXOWV�RI� DQ� LQWHUQDWLRQDO� WHFKQRORJ\� WUDQVIHU�SURMHFW�KDYH�
EHHQ�UHSRUWHG�E\�1DKDU��$O�2EDLGL�DQG�+XGD��������LPSOHPHQWHG�IURP�WKH�SHUV�
SHFWLYH�RI�WKH�VRXUFH�RI�WHFKQRORJ\��%XW�GHYHORSLQJ�FRXQWULHV�QHHGV�VWUDWHJLHV�LQ�
RUGHU� WR� VXSSRUW� QHZ� WHFKQRORJ\� DGRSWLRQ�� ,I� WKH� LQGXVWULDO� ILUP� ZKLFK� LV� WKH�
VRXUFH�RI�WHFKQRORJ\�ZLOO�DVVXPH�WKH�LQWHUQDWLRQDO�WHFKQRORJ\�WUDQVIHU�DV�D�FRP�
SURPLVH�ZLWK�WKH�UHFLSLHQW��WKHQ�WHFKQRORJ\�WUDQVIHU�FRXOG�RFFXU�WKURXJK�D�NQRZ�
OHGJH�PDQDJHU�VWUDWHJ\��7KH\�KDYH�VWXGLHG�,77�IURP�WKLV�SRLQW�RI�YLHZ�DQG�UHIHU�
WR�WKH�FRPSOH[LW\�RI�WHFKQRORJ\�WUDQVIHU�SURFHVV�ZKHQ�WKH�SURMHFW�LV�LPSOHPHQWHG�
LQ�D�GHYHORSLQJ�FRXQWU\�RU�D�HPHUJLQJ�HFRQRP\�GHDOLQJ�ZLWK�WKH�NQRZOHGJH�FDSD�
ELOLWLHV�DQG�LQYROYLQJ�PDQ\�WDFLW�NQRZOHGJH��,Q�WKLV�FDVH��WKH�UHVXOW�LV�QRW�D�QHFHV�
VDU\�DQG�HIIHFWLYH�WHFKQRORJ\�WUDQVIHU��WKH�VWXG\�KDYH�UHIHUUHG��

0RVWHUW�DQG�%X\V��������KDYH�DQDO\VHG�WKH�LPSRUWDQFH�RI�VHYHQ�VWDWHPHQWV�DV�
VRFLDWHG�ZLWK�DQ�HIILFLHQW� WHFKQRORJ\� WUDQVIHU�SURFHVV��7KRVH�DUH�� WKH�SXUSRVH�RI�
WHFKQRORJ\�WUDQVIHU��VSHFLDOLVWV�LQYROYHG��HQYLURQPHQW�LQ�ZKLFK�WHFKQRORJ\�WUDQV�
IHU�KDSSHQV��WLPLQJ�RI�WHFKQRORJ\�WUDQVIHU�UHIHUUHG�WR�ZKHQ�WKH�DGRSWHU�FDQ�SURYH�
WKDW� KH� FDQ� UHOLDEO\�SURGXFH� WKH� WHFKQRORJ\� LQ� KLV� HQYLURQPHQW�� WHFKQRORJ\� DV� D�
SURGXFW�UHODWHG�WR�D�YLVLRQ�RI�WKH�UHTXLUHPHQWV�RI�WKH�FOLHQW��MXVWLILFDWLRQ�RI�WKH�LQ�
YHVWPHQW�LQ�WKH�WUDQVIHU�RI�WKH�WHFKQRORJ\�WR�VDWLVI\�WKH�XVHU¶V�UHTXLUHPHQW�DQG�WKH�
WUDQVIHU�SURFHVV��7KLV� MXVWLILHG� WKDW�ZRUNHUV�DQG�SHUVRQQHO� LQYROYHG�KDYH� WR�SUH�
SDUH�WKHP�LQ�RUGHU�WR�WHFKQRORJ\�DGRSWLRQ��

1RQDND�DQG�YRQ�.URJK��������KDYH�PDGH�FRQFHSWXDO�GLVWLQFWLRQ�EHWZHHQ�WDFLW�
DQG� H[SOLFLW� NQRZOHGJH� DQG� WKHLU� FRQYHUVLRQ�PHFKDQLVP��7DFLW� NQRZOHGJH� LQ� DQ�
LQWHUQDWLRQDO� WHFKQRORJ\� WUDQVIHU� SURFHVV� UHTXLUHV� LWV� FDSWXUH� LQ� RUGHU� WR�PDQDJH�
WKDW� QHZ� WHFKQRORJ\�� ,I� UHFHLYLQJ� FRXQWU\� GR� QRW� KDYH� LQIRUPDWLRQ� WHFKQRORJLHV�
WRROV� VXSSRUW�� WKH� WUDQVIHU� WHFKQRORJ\� SURFHVV� RFFXUV� LQ� DQ� HQYLURQPHQW� ZKHUH�
SHRSOH� LV� WKH�FRUH�RI� WKDW�SURFHVV�DQG�NQRZOHGJH� LQ� WKH� ILUP�PDLQO\�GHSHQGV�RQ�
WKDW�LQWHUFKDQJH��WDFLW�WR�WDFLW���,Q�RUGHU�WR�DVVXUH�D�VDWLVIDFWRU\�LQWHUQDWLRQDO�WHFK�
QRORJ\�WUDQVIHU�UHVXOWV�WKH�WHFKQRORJ\�UHFHLYLQJ�FRPSDQ\�KDV�WR�GHYHORS�VWUDWHJLHV�
WR�VKDUH�NQRZOHGJH�LQ�WKDW�FRQWH[W��

7KH� WUDGH� EHWZHHQ� &KLQD� DQG� 9HQH]XHOD� LV� JURZLQJ� VLQFH� WKH� ODVW� WHQ� \HDUV�
ZKHUH�&KLQD�JRYHUQPHQW�LV�VXSSRUWLQJ�WKH�UHFHQWO\�9HQH]XHODQ�LQGXVWULDO�JURZLQJ�
LQ� DJULFXOWXUDO� DUHDV�� DXWRPRWLYH� DQG� WHOHFRPPXQLFDWLRQV�� 7KLV� FR�RSHUDWLRQ� LV�
VXSSRUWHG� WKURXJK� D� ERWK� FRXQWULHV� ILQDQFLDO� IXQG� FDOOHG� IRQGR� FKLQR� ZKHUH� WKH�
VRXUFH�RI�WHFKQRORJ\�LV�GHFLGHG�EHWZHHQ�ERWK�9HQH]XHODQ�DQ�&KLQHVH�WHFKQLFLDQV�
DQG�WHFKQRORJ\�FRPHV�IURP�,WDO\��*HUPDQ�RU�&KLQD�FUHDWLQJ�D�FRPSOH[�HQYLURQ�
PHQW�IRU�SURMHFW�PDQDJHPHQW��
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������3DUWLFLSDWLYH�$SSURDFK�DQG�7HFKQRORJ\�

7KH�SDUWLFLSDWLYH�DSSURDFK� LQ� WKLV� UHVHDUFK� LV� DVVRFLDWHG� WR� LQGXVWULDO�GHPRFUDF\�
�%RQDYtD�DQG�4XLQWDQLOOD���������6XPPHUV�������ZKHUH�ZRUNHUV�ORRN�IRU�D�PDMRU�
SDUWLFLSDWLRQ� LQ� ODERU�SODQQLQJ�DQG�GHFLVLRQ�PDNLQJ��$�SUHYLRXV� UHVHDUFK� �&RYD��
�������SRLQWV�RXW�WKH�JRDO�RI�LQGXVWULDO�GHPRFUDF\�UHODWHG�WR�³LQWURGXFH�GHPRFUDF\�
LQWR�WKH�JRYHUQPHQW�RI�LQGXVWU\´��6XPPHUV�������ZLWK�PDLQ�SULQFLSOHV��

x� ,W�FRPHV�IURP�EHORZ��:RUNHUV�SURPRWH�SDUWLFLSDWLRQ�LQFUHDVLQJ�WKHLU�FRQWURO�
x� &ROOHFWLYH�DJUHHPHQW�HVWDEOLVKHG�UXOHV�LQVWHDG�LPSRVLQJ�WKHP�IURP�DERYH�
x� 3DUWLFLSDWLRQ�LV�VWUXFWXUDO�DQG�SURPRWH�RUJDQL]DWLRQDO�FKDQJHV�

$V� )HHQEHUJ� ������� ������� VDLG� ³VRFLDOL]DWLRQ�� GHPRFUDWL]DWLRQ� DQG� LQQRYD�
WLRQ´� FRXOG� PLQLPL]H� ³RSHUDWLRQDO� DXWRQRP\´� IURP� PDQDJHUV� DOORZLQJ� ZRUNHUV�
PRUH�IUHHGRP�WR�LQYROYH�LQ�SODQQLQJ�GHVLJQ�DQG�WHFKQRORJ\��7KLV�LV�WKH�FDVH�ZKHQ�
D�QHZ�WHFKQRORJ\�RU�D�PRGLILFDWLRQ�LV�QHHGHG�DW�WKH�ILUP��

,Q� ZRUNHUV� FRXQFLO� SHUVSHFWLYH�� ZRUNHUV� GHPDQG� SDUWLFLSDWLRQ� LQ� DOO� PDQDJH�
PHQW�DUHDV�RI�WKH�RUJDQL]DWLRQ��PDLQO\�FRQWURO�RI�SURGXFWLRQ�GHFLVLRQV�ZKLFK�DUH�
UHODWHG�WR�WHFKQRORJ\��,Q�9HQH]XHOD�WKLV�SDUWLFLSDWLRQ�IRUP�LV�FDOOHG�FRQWURO�REUHUR�
�&RYD� ������ DVVRFLDWHG� ZLWK� SROLWLFDO� FKDQJHV�� :RUNHUV� GHPDQG� PRUH� IUHHGRP�
DQG� FRQWURO� RI� WKHLU� NQRZOHGJH� DQG� ZDQW� WR� LQFUHDVH� WKHP� LQ� RUGHU� WR� UHLQIRUFH�
WKHLU� FRQWURO� RI� WKH� ILUP� DQG� GHFLGH� DERXW� PDQDJLQJ� WHFKQRORJ\� DQG� LQQRYDWLRQ�
�5RMDV�������DQG�DFFXPXODWH�IUHHGRP�LQ�WKH�ILUP��

&RYD��������ILQG�RXW�WKDW�ZRUNHUV�UHFRJQL]H�WKDW�EXUHDXFUDF\�LQ�WKH�RUJDQL]D�
WLRQ�SXVK� WKHP�WR�ZRUN� LQ�RSHUDWLRQDO�DUHD�RQO\�DQG�QRW� LQ�RWKHU�DFWLYLWLHV� WUDGL�
WLRQDOO\� UHVHUYHG� WR� PDQDJHUV� ZKR� NHHS� RQ� SURGXFWLYLW\� DQG� UHQWDELOLW\� DV� PDLQ�
SXUSRVHV��QRW�VRFLDOL]DWLRQ�DQG�LQQRYDWLRQ��)HHQEHUJ�������LQ�WKH�VHQVH�RI�ORRNLQJ�
IRU�D�QHZ�ZD\�RI�ODERU�RUJDQL]DWLRQ�EHQHILFLQJ�WKH�ZKROH�VRFLHW\��:RUNHUV�FRXQ�
FLO�HQFRXUDJH�WR�WKHP�LQ�RUGHU�WR�ORRN�IRU�D�EURDGHU�VFRSH�RI�SDUWLFLSDWLRQ�OLNH�GH�
FLVLRQ�LQ�WHFKQRORJ\�DFTXLVLWLRQ��SURMHFW�PDQDJHPHQW��GHVLJQ�DQG�LQQRYDWLRQ��

$�3HUXYLDQ� VWXG\� H[SORUHG�NQRZOHGJH�EXLOGLQJ� WKURXJK� D�PRUH�SDUWLFLSDWRU\��
FROODERUDWLYH�DSSURDFK�GXULQJ�D�SURMHFW�GHYHORSPHQW��$OYDUH]�DQG�9RGGHQ���������
7KHLU� PRGHO� LV� EDVHG� RQ� SDUWLFLSDWRU\� DFWLRQ� UHVHDUFK�� NQRZOHGJH� PDQDJHPHQW��
DQG�VXVWDLQDEOH�FRPPXQLW\��

����0HWKRGRORJ\�

7KLV�VWXG\�UHODWHG�WR�SDUWLFLSDWLRQ�DQG�WHFKQRORJ\�LV�LQYROYH�LQ�D�WDFLW�NQRZOHGJH�
HQYLURQPHQW�DQG�UHTXLUHG�D�PHWKRGRORJ\�WKDW�WDNH�DGYDQWDJH�RI�WKLV�VLWXDWLRQ��%H�
FDXVH�RI� WKDW��D�SDUWLFLSDWRU\�DFWLRQ�UHVHDUFK�VWUDWHJ\�ZDV�VHOHFWHG��6RPH�VWXGLHV�
KDYH� UHSRUWHG� LWV� XVH� IRU� GRLQJ� UHVHDUFK� ZLWK� SHRSOH� DQG� FRQGXFWLQJ� NQRZOHGJH�
PDQDJHPHQW�UHVHDUFK��%UHX�DQG�+HPLQJZD\��������
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$� SDUWLFLSDQW� REVHUYHU� VWUDWHJ\� ZDV� XVHG� WR� GRFXPHQW� WKH� UHVHDUFK� SURMHFW�
WKURXJK� D� V\VWHPDWL]DWLRQ� RI� H[SHULHQFH�� 7KH� VWXG\� LV� IRFXVHG� RQ� D� 9HQH]XHODQ�
PHWDOOXUJLFDO�FRPSDQ\�ZKLFK�LV�DOXPLQXP�VPHOWHU�LQ�DQ�LQWHUQDWLRQDO�WHFKQRORJ\�
WUDQVIHU�SURFHVV�XQGHU�9HQH]XHODQ�±�&KLQD�WUDGH�UHODWLRQV��

������3URMHFW�:RUNJURXSV�

:RUNHUV�SURPRWHG�IRXU�ZRUNJURXSV�WR�IROORZ�WKH�SURMHFWV�ZLWK�WKH�DVVLVWDQFH�RI�D�
SURMHFWCV�WHFKQLFLDQ�GHSDUWPHQW�DQG�RWKHU�VXSSRUW�GHSDUWPHQW�OLNH�LQGXVWULDO�HQJL�
QHHULQJ�DV�ZRUNHUV�QHHGV�HPHUJH��

7KH�JURXSV�ZHUH�PDLQO\�IRUPHG�ZLWK�SURGXFWLRQ�DQG�PDLQWHQDQFH�ZRUNHUV�ZKR�
FRPH� IURP� WKH� ROG� DUHDV� ZKLFK� DUH� JRLQJ� WR� EH� XQGHU� PRGLILFDWLRQ�� UHGXFWLRQ��
VPHOWHU�DQG�UROOLQJ�RU�D�QHZ�H[WUXVLRQ�DUHD�WR�EH�FUHDWHG��(DFK�JURXS�LV�IRUPHG�E\�
DURXQG���WR����SHRSOH��

7KH� SDUWLFLSDWLRQ� RI� UHVHDUFKHUV� LV� DVVRFLDWHG� ZLWK� OHDUQLQJ� ZRUNHUV� QHHGV� LQ�
RUGHU�WR�GHYHORS�NQRZOHGJH�WUDQVIHU�VWUDWHJLHV�WKURXJK�WKH�ZKROH�SURMHFW��

������6\VWHPDWL]DWLRQ�RI�D�3DUWLFLSDWLYH�([SHULHQFH�

,Q�WKLV�VWXG\�ZH�IROORZHG�WKH�V\VWHPDWL]DWLRQ�RI�SDUWLFLSDWLYH�H[SHULHQFHV�JHQHUDO�
VWHSV�DV�D�ZD\�IRU�RUJDQL]LQJ�DQG�HPHUJLQJ�NQRZOHGJH��RUJDQL]H�V\VWHPDWL]DWLRQ�
WHDP� IURP�SDUWLFLSDQWV�ZKR� OLYH� WKH� H[SHULHQFH�� VHOHFW� V\VWHPDWL]DWLRQ� URXWH�� UH�
FRQVWUXFW�WKH�KLVWRU\�RI�WKH�H[SHULHQFH��UHIOHFWLRQ��LQWHUSUHWDWLRQ�DQG�FRPPXQLFD�
WLRQ�WKH�QHZ�NQRZOHGJH��0HMtD��������

7ZR�VWUDWHJLHV�ZHUH�FRQGXFWHG�IRU�WKLV�UHVHDUFK��SDUWLFLSDQW�REVHUYHU�DQG�IRFDO�
JURXSV��7KURXJK�SDUWLFLSDQW� REVHUYHU� VWUDWHJLHV� WKH� UHVHDUFKHUV� DVVLVW� WKH�SURMHFW�
ZRUNJURXSV� PHHWLQJ� LQ� RUGHU� WR� KHDU� WKHLU� QHHGV� DQG� SUREOHPV� WKRVH� ZHUH� GLV�
FXVVHG�LQ�D�SRVWHULRU�WUDLQLQJ��UHVHDUFK�IRFDO�JURXSV��

)RFDO� JURXSV� ZHUH� FRQGXFWHG� ZLWK� JHQHUDWLQJ� TXHVWLRQV� WKDW� DOORZV� ZRUNHUV�
WDONLQJ�DERXW��

x� +RZ�SDUWLFLSDWLRQ�HQFRXUDJH�WKHLU�NQRZOHGJH�LQ�WKH�&KLQD�9HQH]XHOD�WHFKQRO�
RJ\�WUDQVIHU�SURMHFW"�

x� :KLFK� SUREOHPV� DQG� QHHGV� FRPH� IURP� WKH� WHFKQRORJ\� WUDQVIHU� SURMHFW� DVVR�
FLDWHG�ZLWK�WKHLU�SDUWLFLSDWLRQ"�

7KHQ��WKH�V\VWHPDWL]DWLRQ�D[H�ZDV�GHILQHG�DV�ZRUNHUV�HPSRZHUPHQW�WKURXJK�D�
SDUWLFLSDWRU\�VWUDWHJ\�LQ�WHFKQRORJLFDO�DGRSWLRQ��
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7KLV� VWXG\� UHVXOWV� DUH� UHODWHG� ZLWK� WKH� LQLWLDO� SKDVH� RI� WKH� WHFKQRORJ\� WUDQVIHU�
SURFHVV�� ,Q� WKLV� DOXPLQXP� VPHOWHU� ROG� ILUP�� SUHYLRXV� H[SHULHQFH� LQ� PDQDJLQJ� D�
SURMHFW�ZHUH�FRQGXFWHG�RQO\�E\�SHUVRQQHO�ZKR�FDPH�IURP�WKH�SURMHFW�PDQDJHPHQW�
GHSDUWPHQW�ZLWKRXW�JHQHUDO�ZRUNHUV�SDUWLFLSDWLRQ��

:RUNHUV� SDUWLFLSDWLRQ� LQ� WHFKQRORJLFDO� SURMHFWV� VWDUWHG� LQ� WKH� PLGGOH� RI� \HDU�
�����ZKHQ�JRYHUQPHQW�DFFHSWHG�WR�SURPRWH�WKH� LQLWLDWLYH� IRU�ZRUNHUV�HPSRZHU�
PHQW�FUHDWLQJ�D�SODQ�FDOOHG�3ODQ�*XD\DQD�6RFLDOLVWD��3*6��WKURXJK�WKH�SDUWLFLSD�
WLYH�FRQWURO�REUHUR�VWUDWHJ\�DW�WKRVH�PHWDOOXUJLFDO�LQVWDOODWLRQV�ORFDWHG�DW�WKH�VRXWK�
RI�9HQH]XHOD�RQ�WKH�ULJKW�PDUJLQ�RI�WKH�2ULQRFR�ULYHU��

7KH� NH\� ¿QGLQJ� DERXW� WKH� SDUWLFLSDWLYH� WHFKQRORJ\� IRFXV� RQ� ZRUNHUV� NQRZO�
HGJH�DFTXLVLWLRQ�DQG�WKHLU�SUREOHPV�DQG�QHHGV�UHODWHG�WR�WKH�SDUWLFLSDWLRQ�VWUDWHJ\��

������3DUWLFLSDWLYH�NQRZOHGJH�WUDQVIHU�

7KH�SURFHVV�VWDUWHG�LQ�WKH�\HDU������ZKHQ�D�ILUVW�JURXS�RI�ZRUNHUV�RUJDQL]HG�PH�
VDV�GH�WUDEDMR�LQ�RUGHU�WR�GHILQH�WHFKQRORJLFDO�UHTXLUHPHQW�IRU�D�QHZ�H[WUXVLRQ�LQ�
VWDOODWLRQ�ZKLFK�ZLOO�DOORZ�WKH�ILUP�SURFHVVLQJ�PRUH�HODERUDWHG�SURGXFWV��7KHQ��LQ�
WKH�\HDU������RWKHU�WKUHH�JURXSV�ZHUH�RUJDQL]HG�LQ�RUGHU�WR�VHOHFW�WKH�HTXLSPHQW�
QHFHVVDU\� IRU� WKH� PRGLILFDWLRQ� RI� VHYHUDO� LQVWDOODWLRQV� LQ� WKLV� ROG� IDFWRU\� FRUUH�
VSRQGLQJ�WR�UHGXFWLRQ��VPHOWHU�DQG�UROOLQJ�DUHDV��,Q�ERWK�FDVHV��ZLWK�WKH�ILUVW�DQG�
RWKHUV� JURXSV�� DQ� LQWUD� RUJDQL]DWLRQDO� NQRZOHGJH� WUDQVIHU� RFFXUV� EHFDXVH� RI� WKH�
ZRUNHUV� XQH[SHULHQFH� LQ� SURMHFW� PDQDJHPHQW�� )RFDO� JURXSV� ZRUNHUV� UHIOHFWLRQ�
DERXW� WKHLU� SDUWLFLSDWLRQ� LQ�SURMHFW�PDQDJHPHQW� VKRZHG� WKDW� DQ� LQWUD� NQRZOHGJH�
WUDQVIHU�KDYH�DOORZHG�WKHP�WKH�IROORZLQJ�FRQVHQVXV��

x� ³NQRZ�KRZ�WR�PDQDJH�VRPH�DFWLYLWLHV�LQ�D�SURMHFW´�
x� ³8QGHUVWDQG�WKH�QHHG�RI�GRFXPHQWLQJ�WKH�SURMHFW´�
x� ³/HDUQ�KRZ�WR�UHDG�GUDZLQJV�DQG�WHFKQLFDO�VSHFLILFDWLRQV´�
x� ³5HFRJQL]H�WKH�LPSRUWDQFH�RI�WKH�SURMHFWV�IRU�WKH�ZKROH�IDFWRU\�LPSURYHPHQW´�
x� ³'HYHORSHG�ORZ�FRVW�FKDQJHV�LQ�HTXLSPHQW�LQ�RUGHU�WR�VDYH�PRQH\�IRU�WKH�QHZ�

LQYHVWPHQW´�
x� ³3UHSDUH�SUHOLPLQDU\�LQSXWV�IRU�GHVLJQ�SURFHVV�DQG�WKHLU�LQWHUDFWLRQ�ZLWK�&KLQD�

WHFKQLFLDQV´�

,Q�RWKHU� ZD\�ZRUNHUV� FRQVLGHU� WKDW� WKHLU� SDUWLFLSDWLRQ� LQ� SURMHFW�PDQDJHPHQW�
HQFRXUDJH� WKHP� WR�GHYHORS� FDSDELOLWLHV� WKURXJK� VHOI�WUDLQLQJ� LQ� GLIIHUHQW�PDWWHUV�
WKH\�GR�QRW�NQRZ�EHIRUH��
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7KH�PDLQ� SUREOHP�GHWHFWHG� E\� ZRUNHUV� LV� UHODWHG� ZLWK� WUDLQLQJ� DQG� GLIIXVLRQ� RI�
NQRZOHGJH�LQWUD�JURXSV��%HFDXVH�RI�WKDW��WKH\�DVN�WR�WKH�UHVHDUFKHUV�IRU�RULHQWDWLRQ�
DQG�JXLGH� VHVVLRQ� DERXW� KRZ� WR� VKDUH� WKH� WHFKQLFDO� NQRZOHGJH� WKH\� KDYH� OHDUQW��
2WKHU�QHHGV�ZHUH�DVVRFLDWHG�ZLWK�WKH�SUHSDUDWLRQ�RI�WKHLU�PHHWLQJ�EHWZHHQ�&KLQD�
WHFKQLFLDQV� DQG� WKHP� UHODWHG�ZLWK� WKH� D� GHOHJDWLRQ� WR� WKH�$OFDVD� VPHOWHU� IRU� WKH�
ILUVW�GHVLJQ�OLDLVRQ�PHHWLQJ�IRU�WKH�SXUSRVH�RI�FROOHFWLQJ�WKH�LQIRUPDWLRQ�UHTXLUHG�
IRU�WKH�HQJLQHHULQJ�DQG�ILQDOL]LQJ�WKH�WHFKQLFDO�VSHFLILFDWLRQ��

����5HIHUHQFHV�

$OYDUH]�-&��9RGGHQ�.��.QRZOHGJH���������.QRZOHGJH�%XLOGLQJ�LQ�3DUWLFLSDWLYH�3URMHFWV��3RUW�
ODQG�,QWHUQDWLRQDO�&HQWHU�IRU�0DQDJHPHQW�RI�(QJLQHHULQJ�DQG�7HFKQRORJ\�3,&0(7����&DSH�
7RZQ���6XGDIULFD��>ZZZ�SLFPHW�RUJ@�

%RQDYtD��7���	�4XLQWDQLOOD��,����������5HIOH[LRQHV�HQ�WRUQR�DO�FRQVWUXFWR�GH�OD�SDUWLFLSDFLyQ�HQ�
ODV�RUJDQL]DFLRQHV��$QXDULR�GH�3VLFRORJtD����������������

%UHX�	�+HPLQJZD\�� � ��������5HVHDUFKHU±3UDFWLWLRQHU�3DUWQHULQJ� LQ� ,QGXVWU\�)XQGHG�3DUWLFLSD�
WRU\� $FWLRQ� 5HVHDUFK�� 6\VWHPLF� 3UDFWLFH� DQG� $FWLRQ� 5HVHDUFK�� GRL�� ��������V����������
�������

&RYD�0,���������/DERU�RUJDQL]DWLRQ�FKDQJHV�LQ�D�SDUWLFLSDWLYH�FRQWH[W��$Q�DSSURDFK�LQ�YHQH]X�
HODQ�PHWDOOXUJLFDO� LQGXVWULHV� LQ� ,QJHQLHUtD� ,QGXVWULDO��5HGHV� ,QQRYDGRUDV��/LEUR�GH�DFWDV��9�
,QWHUQDWLRQDO�&RQIHUHQFH�RQ�,QGXVWULDO�(QJLQHHULQJ�DQG�LQGXVWULDO�0DQDJHPHQW��;9�&RQJUH�
VR�GH�,QJHQLHUtD�GH�2UJDQL]DFLyQ��,6%1��������������������

)HHQEHUJ� $� �������� 7UDQVIRUPLQJ� 7HFKQRORJ\�� $� &ULWLFDO� 7KHRU\� 5HYLVLWHG�� �QG� HGQ�� 2[IRUG�
8QLYHUVLW\�3UHVV��1HZ�<RUN�

)HHQEHUJ�$���������5HSOLHV�WR�&ULWLFV�� �,Q�7�9HDN��(G����'HPRFUDWL]LQJ�7HFKQRORJ\��SS�����±
������$OEDQ\��6WDWH�8QLYHUVLW\�RI�1HZ�<RUN�3UHVV��

0HMtD��0��5����������/D�6LVWHPDWL]DFLyQ��(PSRGHUD�\�3URGXFH�6DEHU�\�&RQRFLPLHQWR���VW�HGQ��
(GLFLRQHV�'HVGH�$EDMR��%RJRWi�

0RVWHUW�-1��%X\V�$-����������7KH�3UDFWLFH�RI�7HFKQRORJ\�7UDQVIHU��,Q�3URFHHGLQJV�RI�3,&0(7�

����,(((�DQG�&XVWRP�3XEOLVKLQJ��SS������������

1DKDU� 1�� $O�2EDLGL� =�� +XGD� 1� �������� .QRZOHGJH� PDQDJHPHQW� LQ� LQWHUQDWLRQDO� WHFKQRORJ\�
WUDQVIHU�

1RQDND��,��YRQ�.URJK�*���������7DFLW�.QRZOHGJH�DQG�.QRZOHGJH�&RQYHUVLRQ��&RQWURYHUV\�DQG�
$GYDQFHPHQW� LQ�2UJDQL]DWLRQDO�.QRZOHGJH�&UHDWLRQ�7KHRU\��2UJDQL]DWLRQ�6FLHQFH� ��� �����
���±�����GRL���������RUVF������������

*RSDODNULVKQDQ�6��6DQWRUR�0'����������'LVWLQJXLVKLQJ�%HWZHHQ�.QRZOHGJH�7UDQVIHU�DQG�7HFK�
QRORJ\�7UDQVIHU�$FWLYLWLHV��7KH�5ROH�RI�.H\�2UJDQL]DWLRQDO�)DFWRUV�

5RMDV��(����������(O�VDEHU�REUHUR�\�OD�LQQRYDFLyQ�HQ�OD�HPSUHVD��ODV�FRPSHWHQFLDV�\�ODV�FDOLILFD�
FLRQHV� ODERUDOHV�� 2,7�&,17(5)25�� 0RQWHYLGHR�� KWWS���ZZZ�FLQWHUIRU�RUJ�X\�SXEOLF�� VSDQ�
LVK�UHJLRQ�DPSUR�FLQWHUIRU�SXEO�URMDV��LQGH[�KWP���$FFHVVHG����0D\������

6XPPHUV�&����������)URP�LQGXVWULDO�GHPRFUDF\�WR�XQLRQ�GHPRFUDF\��-RXUQDO�RI�/DERU�5HVHDUFK��
GRL����������V�����������������


