
$EVWUDFW�
7KH� GHYHORSPHQW� RI� RQWRORJ\� PDQDJHPHQW� HQYLURQPHQWV�
WKDW� HPSRZHU� FRPPXQLWLHV�RI� NQRZOHGJH�ZRUNHUV� WR� VKDSH�
WKHLU� LQIRUPDWLRQ� VSDFH� E\� EHLQJ� DFWLYHO\� LQYROYHG� LQ� WKH�
RQWRORJ\� HQJLQHHULQJ� OLIH�F\FOH� LV� HPHUJLQJ�� 7KLV� LV�
PRWLYDWHG�E\�WKH�QHHG�WR�LQFRUSRUDWH�RQWRORJ\�PDQDJHPHQW�
WDVNV� LQ� NQRZOHGJH�HPSRZHUHG� RUJDQL]DWLRQV� DQG� WKH� QHHG�
WR� SRSXODWH� WKH� VHPDQWLF� ZHE� ZLWK� DJHQWV� H[SORLWLQJ�
VHPDQWLFDOO\� DQQRWDWHG� LQIRUPDWLRQ� LWHPV�� 7RZDUGV� WKLV�
WDUJHW� ZH� DLP� DW� RQWRORJ\� PDQDJHPHQW� HQYLURQPHQWV� WKDW�
IRFXV� WR� WKH� ZD\� SHRSOH� LQWHUDFW� ZLWK� WKHLU�
FRQFHSWXDOLVDWLRQV� DQG� WR� WKH� ZD\� FRQFHSWXDOLVDWLRQV� DUH�
IRUPHG� DV� SDUW� RI� WKH� GD\�WR�GD\� DFWLYLWLHV� RI� NQRZOHGJH�
ZRUNHUV�� � 7KH� SDSHU� SRLQWV� RQ� LPSRUWDQW� LVVXHV� IRU� WKH�
GHYHORSPHQW� RI� KXPDQ�FHQWHUHG� HQYLURQPHQWV� IRU� WKH�
PDQDJHPHQW�RI�RQWRORJLHV�DQG�SUHVHQWV�D�SURWRW\SH�V\VWHP��
+&21(� �+XPDQ� &HQWHUHG� 2QWRORJ\� 0DQDJHPHQW�
(QYLURQPHQW��� ZKLFK� KDV� EHHQ� GHVLJQHG� ZLWK� WKH� DLP� WR�
DGGUHVV�WKHVH�LVVXHV��
���,QWURGXFWLRQ�
2QWRORJLHV� DUH� IRUPDO� FRQFHSWXDOL]DWLRQV� RI� GRPDLQV��
GHVFULELQJ� WKH� PHDQLQJ� RI� �DEVWUDFW� DQG� FRQFUHWH�� GRPDLQ�
DVSHFWV� E\� PHDQV� RI� FRQFHSWV� DQG� WKHLU� LQWHUUHODWLRQV�
>&KDQGUDVHNDUDQ�HW�DO������@��2QWRORJLHV�KDYH�EHHQ�UHDOL]HG�
DV�WKH�NH\�WHFKQRORJ\�WR�VKDSLQJ�DQG�H[SORLWLQJ�LQIRUPDWLRQ�
IRU� WKH� HIIHFWLYH� PDQDJHPHQW� RI� NQRZOHGJH� DQG� IRU� WKH�
HYROXWLRQ� RI� WKH� 6HPDQWLF� :HE�� 2QWRORJLHV� HVWDEOLVK� D�
FRPPRQ� YRFDEXODU\� IRU� FRPPXQLW\� PHPEHUV� WR� LQWHUOLQN��
FRPELQH�� DQG� FRPPXQLFDWH� NQRZOHGJH� VKDSHG� WKURXJK�
SUDFWLFH� DQG� LQWHUDFWLRQ� DPRQJ� FRPPXQLW\� PHPEHUV��
ELQGLQJ� WKH� NQRZOHGJH� SURFHVVHV� RI� FUHDWLQJ�� LPSRUWLQJ��
FDSWXULQJ�� UHWULHYLQJ�� DQG� XVLQJ� NQRZOHGJH� >6WDDE� HW� DO��
������%HQMDPLQV�HW�DO������@���

7KH� LQFRUSRUDWLRQ� RI� RQWRORJ\� PDQDJHPHQW� WDVNV� LQ�
NQRZOHGJH�HPSRZHUHG� RUJDQL]DWLRQV� FDQ� SURYH� WR� EH� D�
KLQGUDQFH�LI�QRW�GRQH�LQ�D�ZD\�WKDW�LV�VHDPOHVV�WR�WKH�GD\�WR�
GD\� DFWLYLWLHV� RI� WKH� FRPPXQLW\�PHPEHUV� � >9RXURV� ����@��
7UDGLWLRQDOO\�� NQRZOHGJH� HQJLQHHUV� GHYHORS� WKH� RQWRORJLHV�

WKDW�DUH�UHTXLUHG�E\�NQRZOHGJH�ZRUNHUV � ��DQG�SURYLGH�WKHVH�
RQWRORJLHV� IRU� H[SORLWDWLRQ�� +RZHYHU�� GXH� WR� FRQVWDQW�
XSGDWLQJ��FKDQJLQJ��DQG�HYROXWLRQ�RI�RQWRORJLHV�� WKHUH�PXVW�
EH� D� FORVH� FROODERUDWLRQ� EHWZHHQ� NQRZOHGJH� HQJLQHHUV� DQG�
ZRUNHUV�� UHTXLULQJ� WKH� DFWLYH� DQG� GHFLVLYH� LQYROYHPHQW� RI�
WKH� ODWWHU� LQ� PDQ\� VWDJHV� RI� WKH� RQWRORJ\� PDQDJHPHQW�
SURFHVVHV�>6WRMDQRYLF������@���

,Q� FRQMXQFWLRQ� WR� WKH� DERYH�� WKH� SUROLIHUDWLRQ� RI� WKH�
VHPDQWLF� ZHE� DLPV� DW� H[SOLFDWLQJ� WKH� PHDQLQJ� RI� WKH�
ZRUOGZLGH� DYDLODEOH� LQIRUPDWLRQ�� 2QWRORJLHV� FRQVWLWXWH� WKH�
EDFNERQH� RI� WKLV� HIIRUW�� SURYLGLQJ� PDFKLQH�H[SORLWDEOH�
VHPDQWLF�LQIRUPDWLRQ�IRU�WKH�.QRZOHGJH�:HE�>)HQVHO�HW�DO��
����@�� %XW� KRZ� FRXOG� ZH� SRVVLEO\� SRSXODWH� WKH� VHPDQWLF�
ZHE�� HQDEOLQJ� LQIRUPDWLRQ� SURYLGHUV� WR� DWWDFK� VHPDQWLF�
LQIRUPDWLRQ�WR�HYHU\�SXEOLVKHG�LQIRUPDWLRQ�LWHP��VKDSLQJ�LQ�
FRQMXQFWLRQ� WKHLU� FRQVHQVXDO� FRQFHSWXDOLVDWLRQV"� &XUUHQW�
HIIRUWV�VXSSRUW�WKH�VHPL�DXWRPDWLF�DQG�PDQXDO�VWUXFWXULQJ�RI�
ZHE� SDJHV� XVLQJ� RQWRORJLHV�� LQ� FRQMXQFWLRQ� WR� RQWRORJ\�
OHDUQLQJ�DQG�HQULFKPHQW��H�J��>(UGPDQ�HW�DO��������0DHGFKH�
HW�DO�������@���,Q�FRQMXQFWLRQ�WR�WKHVH�WHFKQRORJLHV��ZH�QHHG�
WRROV� WKDW� ZRXOG� HPSRZHU� SHRSOH� WR� GHYHORS� DQG� PDQDJH�
RQWRORJLHV� LQ� D� VHDPOHVV� DQG� WUDQVSDUHQW� ZD\�� ZLWKRXW�
ERWKHULQJ� ZLWK� WKH� IRUPDOLWLHV� DQG� V\PERO�OHYHO� GHWDLOV� RI�
VSHFLILFDWLRQV��

,Q� WKLV� SDSHU� ZH� FRQMHFWXUH� WKDW� LQ� SDUDOOHO� WR� UHVHDUFK�
HIIRUWV�FRQFHUQLQJ�PHWKRGV�DQG� WHFKQLTXHV� IRU�HQJLQHHULQJ��
OHDUQLQJ� DQG� HQULFKLQJ� RQWRORJLHV�� WKH� QHHG� IRU� WRROV� WKDW�
ZRXOG�HPSRZHU�SHRSOH�WR�PLQLPL]H�WKH�XS�IURQW�NQRZOHGJH�
HQJLQHHULQJ�HIIRUW�DQG�DFFHOHUDWH�WKH�NQRZOHGJH�SURFHVVHV�LV�
JUHDW�� 7RZDUGV� WKLV� DLP� ZH� DGRSW� D� KXPDQ�FHQWHUHG�
DSSURDFK� WR� GHVLJQLQJ� DQG� GHYHORSLQJ� RQWRORJ\�
PDQDJHPHQW� HQYLURQPHQWV�� � � 6XFK� HQYLURQPHQWV� PXVW�
VXSSRUW� ³NQRZOHGJH� ZRUNHUV´� WR� VKDSH� WKHLU� LQIRUPDWLRQ�
VSDFH� E\� EHLQJ� DFWLYHO\� LQYROYHG� LQ� RQWRORJ\� PDQDJHPHQW�
WDVNV�WKURXJKRXW�WKH�RQWRORJ\�HQJLQHHULQJ�OLIH�F\FOH���

�������������������������������������������������� � $� NQRZOHGJH� ZRUNHU� LV� DQ\� PHPEHU� RI� DQ� LQIRUPDWLRQ�
SURGXFWLRQ�H[SORLWDWLRQ� FRPPXQLW\�� 6XFK� FRPPXQLWLHV� PD\�
LQYROYH�ZRUNHUV�ZLWKLQ�DQ�RUJDQL]DWLRQ��RU�:RUOG�:LGH�:HE�XVHUV�
ZLWK�FRPPRQ�LQWHUHVWV��

+XPDQ�&HQWHUHG�2QWRORJ\�0DQDJHPHQW�ZLWK�+&21(�

.RQVWDQWLQRV�.RWLV��*HRUJH�$��9RXURV�'HSDUWPHQW�RI�,QIRUPDWLRQ�DQG�&RPPXQLFDWLRQV�6\VWHPV�(QJLQHHULQJ�
8QLYHUVLW\�RI�WKH�$HJHDQ�
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7R�IXUWKHU�VXSSRUW�RXU�FRQMHFWXUH�IRU�WKH�QHHG�IRU�KXPDQ�
FHQWHUHG� WRROV�� OHW� XV� FRQVLGHU� WKH� IROORZLQJ� RQWRORJ\�
PDQDJHPHQW�VFHQDULRV�LQ�D�OLYLQJ�RUJDQL]DWLRQ�VHWWLQJ��

6FHQDULR� 1R� ��� ,QYROYHG� LQ� D� NQRZOHGJH� UHWULHYDO�
SURFHVV�� D� ZRUNHU� LV� VHDUFKLQJ� IRU� D� VSHFLILF� SLHFH� RI�
LQIRUPDWLRQ�DERXW�EHVW�SUDFWLFHV�FRQFHUQLQJ� WKH�GHVLJQ�RI�D�
SURGXFW� W\SH�� 7KH� UHWULHYDO� WRRO� H[SORLWV� WKH� RQWRORJ\�
FRQFHUQLQJ�SURGXFW�GHVLJQV��EXW�WKH�ZRUNHU�FDQ�QHLWKHU�ILQG�
WKH� WHUPV� WKDW�VKH� WKLQNV� WR�EH�DSSURSULDWH� IRU�TXHU\LQJ� WKH�
V\VWHP�� QRU� FDQ� VKH� JHW� WKH� QHHGHG� LQIRUPDWLRQ� E\� DQ\�
FRPELQDWLRQ� RI� H[LVWLQJ� WHUPV�� 6KH� VRRQ� ILQGV� RXW� WKDW� WKH�
GHILQLWLRQV� RI� VRPH� WHUPV� PXVW� EH� FKDQJHG� WR� UHIOHFW� WKH�
LQIRUPDWLRQ�UHODWHG�WR�WKH�QHZ�FDVH�DW�KDQG��7KH�LQIRUPDWLRQ�
LV�WKHUH��EXW�FDQQRW�EH�UHDFKHG��VLQFH�WKH�RQWRORJ\�GRHV�QRW�
UHIOHFW� WKH� XS�WR�GDWH� SUDFWLFH� RI� WKH� RUJDQL]DWLRQ�� ,PDJLQH�
QRZ�WKH�VDPH�FDVH�KDSSHQLQJ�IRU�ILYH�ZRUNHUV�SHU�GD\�LQ�D�
IDVW� FKDQJLQJ� GRPDLQ�� :H� VXJJHVW� WKDW� ZRUNHUV� PXVW� EH�
HPSRZHUHG� WR� VKDSH� WKHLU� LQIRUPDWLRQ� VSDFH�� SRVVLEO\�
ZRUNLQJ�LQ�FROODERUDWLRQ�ZLWK�NQRZOHGJH�HQJLQHHUV���

6FHQDULR� 1R� ��� ,Q� D� NQRZOHGJH� XVH� SURFHVV�� D� ZRUNHU�
EURZVHV��UHFDOOV�H[LVWLQJ�NQRZOHGJH�LWHPV��DQG�SURFHVV�WKHP�
IRU�IXUWKHU�XVH��'XULQJ�WKLV�SURFHVV�WKH�ZRUNHU�PD\�SURGXFH�
GHULYDWLRQV� WKDW� VKRXOG� EH� FDSWXUHG� DV� QHZ� NQRZOHGJH��
LQGH[HG� E\� QHZ� WHUPV�� RU� FRPELQDWLRQV� RI� H[LVWLQJ� WHUPV��
&DSWXULQJ� GHULYHG� NQRZOHGJH� LV� YHU\� LPSRUWDQW��
(PSRZHULQJ� WKLV� ZRUNHU� ZLWK� WKH� SURSHU� WRROV� IRU�
GHVFULELQJ� KHU� FRQFHSWLRQV� IRUPDOO\�� LQFRUSRUDWLQJ� WKHP� LQ�
RUJDQL]DWLRQ¶V� LQIRUPDWLRQ� UHSRVLWRU\�� VXEPLWWLQJ� DQG�
VKDULQJ�WKLV�LQIRUPDWLRQ�ZLWK�FR�ZRUNHUV�UHDGLO\��DFFHOHUDWHV�
PXFK�WKH�NQRZOHGJH�SURFHVVHV��

6FHQDULR� 1R� ��� ,Q� GD\�WR�GD\� LQIRUPDWLRQ� FUHDWLRQ� DQG�
LPSRUW� WDVNV�� ZRUNHUV� DUH� GHYLVLQJ� EXVLQHVV� GRFXPHQWV��
SURSRVDOV�� SURGXFW� UHSRUWV�� EHVW� SUDFWLFHV�� SUREOHP�IDXOW�
UHSRUWV�� HWF�� ,QGH[LQJ� VXFK� LQIRUPDWLRQ� XVLQJ� IRUPDO�
RQWRORJLFDO�FRPPLWPHQWV�VKRXOG�EH�GRQH�LQ�D�VHDPOHVV�ZD\�
E\� NQRZOHGJH� ZRUNHUV� WKHPVHOYHV�� GXULQJ� DXWKRULQJ��
DOORZLQJ� WKHP� WR� GHYLVH�� H[SDQG� DQG� XSGDWH� WKHLU� VKDUHG�
FRQFHSWXDOLVDWLRQV�DW�WKH�VDPH�WLPH���

6XPPDUL]LQJ� WKH� DERYH�� WKLV� SDSHU� HPSKDVL]HV� RQ�
GHYLVLQJ�HQYLURQPHQWV�WKDW�IRFXV�WR�WKH�ZD\�SHRSOH�LQWHUDFW�
DQG� VKDSH� WKHLU� FRQFHSWXDOLVDWLRQV� DQG� WR� WKH� ZD\�
FRQFHSWXDOLVDWLRQV�DUH�IRUPHG�DV�SDUW�RI�NQRZOHGJH�ZRUNHUV�
FRPPXQLWLHV¶� GD\�WR�GD\� DFWLYLWLHV� >7HQQLVRQ� HW� DO�� ����@��
7KH� SDSHU� SUHVHQWV� LPSRUWDQW� LVVXHV� IRU� VXFK� HQYLURQPHQWV�
DQG�SUHVHQWV�WKH�RYHUDOO�DUFKLWHFWXUH�DQG�IXQFWLRQDOLWLHV�RI�D�
KXPDQ�FHQWUHG� HQYLURQPHQW� IRU� RQWRORJ\� HQJLQHHULQJ��
�+&21(��� ZKLFK� KDV� EHHQ� GHVLJQHG� DQG� LPSOHPHQWHG��
EDVHG�RQ�WKHVH�UHTXLUHPHQWV���

���0DQDJHPHQW�RI�RQWRORJLHV�
$V� LW� LV� ZLGHO\� DUJXHG� DQG� VKRZQ� LQ� WKH� DERYH� VFHQDULRV��
RQWRORJLHV�H[SOLFDWH� FRQFHSWXDOL]DWLRQV� WKDW� DUH� VKDSHG�DQG�
H[SORLWHG� E\� KXPDQV� GXULQJ� SUDFWLFH�� %HLQJ� SDUW� RI�
NQRZOHGJH� WKDW� SHRSOH� SRVVHVV�� RQWRORJLHV� HYROYH� LQ�
FRPPXQLWLHV�DV�SDUW�RI�NQRZLQJ�>&RRN�DQG�%URZQ������@���

2QWRORJ\�PDQDJHPHQW� LQ� WKH� FRQWH[W� RI� FRPPXQLWLHV� RI�
NQRZOHGJH� ZRUNHUV� LQYROYHV� WKH� GHYHORSPHQW�� HYDOXDWLRQ�
DQG�H[SORLWDWLRQ�RI�FRQFHSWXDOL]DWLRQV�WKDW�HPHUJH�DV�SDUW�RI�
NQRZLQJ��,Q�SDUWLFXODU�LW�LQYROYHV���
x� 7KH�GHYHORSPHQW�RI�LQGLYLGXDO�RQWRORJLHV��3HRSOH�GHYHORS�
WKHLU� RZQ�FRQFHSWXDOL]DWLRQV� WKDW�PD\�HLWKHU�H[SOLFDWH� �H�J��
E\� IRUPDOL]LQJ� FRQFHSWV�� E\� WDNLQJ� QRWHV� DERXW� WKHLU�
PHDQLQJ�RU�MXVW�E\�QDPLQJ�WKHP��RU�QRW��E\�VWRULQJ�WKHP�LQ�
WKH�EDFNJURXQG�RI� WKHLU�PLQGV��� ,Q� WKHLU�GD\�WR�GD\�DFWLYLW\�
SHRSOH� GHYHORS� WKHLU� FRQFHSWXDOL]DWLRQV� HLWKHU� E\�
LPSURYLVLQJ�� E\� VSHFLDOL]LQJ�JHQHUDOL]LQJ�DJJUHJDWLQJ�
H[LVWLQJ� FRQFHSWV� EDVHG� RQ� WKHLU� H[SHULHQFHV� DQG� RQ�
LQWHUDFWLRQ� ZLWK� RWKHU� FRPPXQLW\� PHPEHUV�� RU� E\�
V\QWKHVL]LQJ�H[LVWLQJ�FRQFHSWXDOL]DWLRQV����
x� 7KH�GHYHORSPHQW�RI� FRPPRQO\�DJUHHG�JURXS�RQWRORJLHV��
'HYHORSLQJ� FRPPRQO\� DJUHHG� DQG� XQGHUVWDQGDEOH�
RQWRORJLHV� LV� D� YHU\� GLIILFXOW� DQG� UHVRXUFH�GHPDQGLQJ� WDVN�
WKDW� UHTXLUHV� PHPEHUV� RI� WKH� FRPPXQLWLHV� WR� ZRUN�
V\QHUJLVWLFDOO\�WRZDUGV�VKDSLQJ�WKH�LQIRUPDWLRQ�WKH\�H[SORLW��
:RUNLQJ� V\QHUJLVWLFDOO\�� ZRUNHUV� PDS� RWKHUV¶�
FRQFHSWXDOL]DWLRQV�WR�WKHLU�RZQ�DQG�SXW�WKHP�LQ�WKH�FRQWH[W�
RI� WKHLU� RZQ� H[SHULHQFHV�� 7KLV� OHDGV� WR� D� FRQYHUVDWLRQ�
ZKRVH�EDFN�DQG�IRUWK��DV�LW�LV�SRLQWHG�LQ�>&RRN�DQG�%URZQ��
����@��QRW�RQO\�UHVXOWV�LQ�H[FKDQJLQJ�NQRZOHGJH�EXW�DOVR�LQ�
JHQHUDWLQJ�QHZ�NQRZOHGJH����
x� 7KH� HYDOXDWLRQ� DQG� H[SORLWDWLRQ� RI� RQWRORJLHV��
([SORLWDWLRQ�DQG�HYDOXDWLRQ�RI�RQWRORJLHV�DV�SDUW�RI�WKH�GD\�
WR�GD\� SUDFWLFH� RI� FRPPXQLWLHV� FDQ� EH� FRQVLGHUHG� RQO\� DV�
SDUW�RI�NQRZLQJ��&RQFHSWXDOL]DWLRQV�DUH�SXW�LQ�SUDFWLFH�RU�LQ�
WKH� FULWLFLVP� RI� FRPPXQLW\� PHPEHUV� ZKR�� DV� DOUHDG\�
SRLQWHG�� KDYH� WR� FRPSDUH� WKHP� ZLWK� WKHLU� RZQ�
FRQFHSWXDOL]DWLRQV�DQG�SXW�WKHP�LQ�WKH�FRQWH[W�RI�WKHLU�RZQ�
H[SHULHQFHV�� (YDOXDWLRQ� FDQ� UHVXOW� LQ� QHZ� PHDQLQJV� VLQFH�
FRQFHSWV� DUH� VHHQ� XQGHU� WKH� OLJKW� RQ� QHZ� H[SHULHQFHV� DQG�
HYROYLQJ�FRQWH[WV���

,PSHGLPHQWV� IRU� NQRZOHGJH� ZRUNHUV� WR� SDUWLFLSDWH�
DFWLYHO\� LQ� WKHVH� WDVNV� LQFOXGH� WKHLU� XQIDPLOLDULW\� ZLWK�
IRUPDO� ODQJXDJHV� DQG� NQRZOHGJH� HQJLQHHULQJ�
SULQFLSOHV�PHWKRGV��DV�ZHOO�DV�ZLWK�PHWKRGV�DQG�WHFKQLTXHV�
IRU� FRQVWUXFWLQJ� DQG� V\QWKHVL]LQJ� RQWRORJLHV�� 0RVW� RI� WKH�
H[LVWLQJ� RQWRORJ\� PDQDJHPHQW� HQYLURQPHQWV� KDYH� EHHQ�
GHVLJQHG� DQG� LPSOHPHQWHG� IRU� WKH� NQRZOHGJH� HQJLQHHU��
FRQFHQWUDWLQJ�PRVWO\� RQ� WKH� RQWRORJ\� GHYHORSPHQW� SURFHVV�
DW� WKH� V\PERO� OHYHO�� 7KLV� LPSOLHV� WKDW� WKH� GHSOR\PHQW� RI�
WKHVH�HQYLURQPHQWV�LQ�RUJDQL]DWLRQV�ZLWK�OLPLWHG�H[SHULHQFH�
LQ�RQWRORJLHV� LV�HVVHQWLDOO\�SURKLELWHG�� OHDGLQJ�FRPPXQLWLHV�
WR�GHYHORS�VHPDQWLFDOO\�SRRU�WKHVDXUXVHV�IRU�WKHLU�GRPDLQV��
RU� HYHQ� DEDQGRQLQJ� WKH� WULDO� IRU� VHPDQWLFDOO\� DQQRWDWLQJ�
WKHLU� UHVRXUFHV�� VLQFH� LQ� PRVW� RI� WKH� FDVHV� WKH\� DUH� QRW�
ZLOOLQJ� WR� SD\� WKH� FRVWV� LPSOLHG� E\� HPSOR\LQJ� NQRZOHGJH�
HQJLQHHULQJ�UHVRXUFHV���

/HDGLQJ� WRROV� IRU� RQWRORJ\� HQJLQHHULQJ� >2172:(%��
����@� HPSOR\� SRZHUIXO� PHWKRGV� IRU� PDQLSXODWLQJ�
RQWRORJLHV� EXW� PRVWO\� DW� WKH� V\PERO� OHYHO�� 7R� HPSRZHU�
NQRZOHGJH� ZRUNHUV� WR� SDUWLFLSDWH� DFWLYHO\� LQ� WKH� RQWRORJ\�
HQJLQHHULQJ� SURFHVV� LQ� FROODERUDWLRQ� ZLWK� NQRZOHGJH�



HQJLQHHUV�� WRROV� PXVW� HQDEOH� SHRSOH� WR� LPSURYLVH� QHZ�
RQWRORJLHV�� V\QWKHVL]H� DQG� PDS� H[LVWLQJ� RQWRORJLHV�� DQG�
FROODERUDWLYHO\�GHYHORS�RQWRORJLHV�ZLWK�WKHLU�FR�ZRUNHUV��LQ�
ZD\V� WKDW� DUH� QDWXUDO� IRU� WKHP� WR� LQWHUDFW� ZLWK� WKHLU�
FRQFHSWXDOL]DWLRQV��7KLV�PXVW� KDSSHQ� LQ� WKH�EDFNJURXQG�RI�
WKH�GD\�WR�GD\�NQRZOHGJH�LQWHQVLYH�DFWLYLWLHV�RI�ZRUNHUV��LQ�
D� VHDPOHVV� ZD\� WR� WKHLU�ZRUNLQJ� SUDFWLFHV�� DQG� VR� WKDW� WKH�
VHPDQWLF�YDOLGLW\�RI�VSHFLILFDWLRQV�LV�DVVXUHG��7RROV�WKDW�DUH�
FORVH� WR� RXU� DLPV� DW� VXSSRUWLQJ� NQRZOHGJH� ZRUNHUV� WR�
GHYHORS�PDQDJH� RQWRORJLHV�� SRVVLEO\� LQ� WKH� DEVHQFH� RI�
NQRZOHGJH� HQJLQHHUV�� LQFOXGH� $3(&.6� >7HQQLVRQ� HW� DO��
����@� DQG� :HE2'(� >$USLUH]� HW� DO�� ����@�� $3(&.6�
VXSSRUWV� ³OLYLQJ´� RQWRORJLHV�� DOORZLQJ� GLVFXVVLRQ� DQG�
HYDOXDWLRQ� RI� WKH� HYROYLQJ� GRPDLQ� FRQFHSWXDOL]DWLRQV��
:HE2'(� RIIHUV� DQ� H[WHQVLEOH� ZRUNEHQFK� WR� RQWRORJ\�
PDQDJHPHQW�� EDVHG� RQ� D� ZHOO�GHILQHG� PHWKRGRORJ\� IRU�
RQWRORJ\� GHYHORSPHQW��+RZHYHU�� ERWK� WRROV� ODFN� LPSRUWDQW�
IDFLOLWLHV� IRU�PDQDJLQJ� WKH� HYROXWLRQ�RI�RQWRORJLHV�� VXFK� DV�
YHUVLRQ�PDQDJHPHQW�DQG�RQWRORJLHV�OLEUDULHV���

,Q� D� JUHDWHU� H[WHQG� WKDQ� H[LVWLQJ� WRROV��ZH� HPSKDVL]H� DW�
SURYLGLQJ�JUHDWHU�³RSSRUWXQLWLHV´�IRU�V\VWHPV�DQG�WRROV�WR�EH�
XVHG�E\�PHPEHUV�RI�NQRZOHGJH�PDQDJHPHQW�RUJDQL]DWLRQDO�
XQLWV� LQ� WKHLU� GD\�WR�GD\� DFWLYLWLHV�� SURSRVLQJ� WKH�GHVLJQ�RI�
LQWHJUDWHG� RQWRORJ\� PDQDJHPHQW� HQYLURQPHQWV� XVLQJ�
KXPDQ�FHQWHUHG�GHVLJQ�SULQFLSOHV�>+RIIPDQ�HW�DO������@���

7KH� SDSHU� SUHVHQWV� D� KXPDQ�FHQWHUHG� RQWRORJ\�
PDQDJHPHQW�HQYLURQPHQW��+&21(��WKDW�SURYLGHV�DGYDQFHG�
IXQFWLRQDOLWLHV�IRU�HGLWLQJ��YLHZLQJ��PDQDJLQJ�WKH�HYROXWLRQ��
UHDVRQLQJ��LQWHJUDWLQJ�RQWRORJLHV��DQG�PDSSLQJ�RQWRORJLHV�WR�
XSSHU�OHYHO� �WRS��RQWRORJLHV�DQG� OH[LFRQV��SXWWLQJ�HPSKDVLV�
RQ� WKH� ZD\� KXPDQV� LQWHUDFW� ZLWK� WKHLU� FRQFHSWXDOLVDWLRQV�
DQG� RQ� WKH� ZD\� JURXSV� UHDFK� WR� DQ� DJUHHPHQW� RQ� GRPDLQ�
FRQFHSWXDOLVDWLRQV�� 9LHZLQJ� RQWRORJ\� PDQDJHPHQW� IURP�
WKLV�SRLQW��ZH�UHYHDO´�RSSRUWXQLWLHV�IRU�XVLQJ�WKH�WHFKQRORJ\�
WKDW�ZH�QHYHU� FRQVLGHUHG´� >&ODQFH\������@��SURYLGLQJ�DOVR�
LQVLJKWV� IRU� WHFKQRORJLFDO� DGYDQFHV� LQ� PDQDJLQJ� DQG�
HQJLQHHULQJ�RQWRORJLHV��

���+XPDQ�FHQWHUHG�2QWRORJ\�
0DQDJHPHQW �
+XPDQ�FHQWHUHG�FRPSXWLQJ��+&&�� LV�D�YLHZSRLQW� LQWHQW�RQ�
KHOSLQJ� XV� DFKLHYH� WKH� IXOO� SRWHQWLDO� RI� FRPSXWLQJ� VR� WKDW�
PLJKW� WR� PD[LPL]H� WKH� YDOXH� RI� FRPSXWLQJ� WR� VRFLHW\� LQ� D�
QHZ� DJH� RI� KXPDQ� DQG�PDFKLQH� V\PELRVLV� >+RIIPDQ�HW�DO��
����@�� -RLQW� UHVHDUFK� HIIRUWV� RQ� FRJQLWLRQ�� HUJRQRPLFV��
SV\FKRORJ\�� VRFLDO� VFLHQFHV� DQG� LQIRUPDWLRQ� WHFKQRORJLHV�
FRQWULEXWH� WR� WKH� HPHUJHQW� RI� KXPDQ�FHQWHUHG� V\VWHPV��
OHDGLQJ� WR�D�QHZ�ZRUOG�RI�DSSOLFDWLRQV�DQG�VHUYLFHV��,Q�WKLV�
QHZ� HUD�� V\VWHPV¶� GHVLJQHUV� KDYH� WR� UHDOO\� XQGHUVWDQG� WKH�
XVH� RI� V\VWHPV� LQ� FRQMXQFWLRQ� ZLWK� WKH� FRJQLWLYH� DELOLWLHV��
FRQWH[WXDO�FRQVWUDLQWV�DQG�DFWLYLWLHV�RI�XVHUV��

,W� KDV�EHHQ�DUJXHG� WKDW� WKH�KXPDQ�FHQWHUHG�GHYHORSPHQW�
RI�V\VWHPV�PXVW�WDNH�WKH�WULSOH�RI��SHRSOH�PDFKLQH�FRQWH[W��
DV�WKH�XQLW�RI�DQDO\VLV�>+RIIPDQ�HW�DO������@��7KLV�LQYROYHV�
VWXG\LQJ� SHRSOH� FDSDFLWLHV� DQG� JRDOV�� FRPSXWDWLRQDO�
PHFKDQLVPV� DQG� LQWHUIDFH� FDSDELOLWLHV�� DOO� ZLWKLQ� WKHLU�

DSSURSULDWH� FRQWH[WV�� &RQWH[W� LQYROYHV� RUJDQL]DWLRQV��
DFWLYLWLHV��SUDFWLFHV��QRUPV�DQG�FRQVWUDLQWV� WKDW�DUH� LQKHUHQW�
LQ� WKHVH� DFWLYLWLHV�� SROLFLHV�� SURFHGXUHV�� DV� ZHOO� DV� GHYLFHV�
DQG� PHGLD� WKDW� SHRSOH� XVH� IRU� FRPPXQLFDWLQJ� DQG� GRLQJ�
WKHLU�ZRUN��

9LHZLQJ� SHRSOH� DFWLYLWLHV� IRU� PDQDJLQJ�
FRQFHSWXDOL]DWLRQV� RI� GRPDLQV� ZLWKLQ� WKH� FRQWH[W� RI�
HPHUJHQW�FRPPXQLWLHV�ZH�VKDOO�QRW�IRFXV�RQ�REMHFW�FHQWHUHG�
UHSUHVHQWDWLRQ� IRUPDOLVPV� RU� RQ� RWKHU� WHFKQRORJLFDO� LVVXHV��
EXW�SXW�VSHFLDO�HPSKDVLV�RQ� WKH�SK\VLFDO�ZD\�RI�LQWHUDFWLQJ�
ZLWK� WKHVH� FRQFHSWXDOL]DWLRQV� DQG� RQ� WKH� ZD\�
FRQFHSWXDOL]DWLRQV� DUH� IRUPHG� E\� PHDQV� RI� SHRSOH�
LQWHUDFWLQJ�DPRQJ�WKHPVHOYHV�DQG�SUDFWLFLQJ���
7KLV� VHFWLRQ� SRLQWV� RQ� LPSRUWDQW� LVVXHV� IRU� WKH�

GHYHORSPHQW� RI� KXPDQ�FHQWHUHG� HQYLURQPHQWV� IRU� WKH�
PDQDJHPHQW� RI� RQWRORJLHV�� 7KH� OLVW� LV� E\� QR� PHDQV�
FRPSOHWH��+RZHYHU�LW�SRLQWV�RQ�LVVXHV�WKDW�ZH�FRQVLGHU�WR�EH�
WKH�PRVW�LPSRUWDQW��
x� 3URYLGH� WKH� WRROV� QHHGHG� IRU� WKH� PDQDJHPHQW� RI�
RQWRORJLHV�LQ�DQ�HFOHFWLF�ZD\��0HPEHUV�RI�WKH�FRPPXQLWLHV�
PXVW�EH�DOORZHG� WR� IROORZ�DQ\�DSSURDFK�RU�FRPELQDWLRQ�RI�
DSSURDFKHV�IRU� WKH�GHYHORSPHQW�RI�RQWRORJLHV��ZKLFK�EHWWHU�
ILWV�WKHLU�SUDFWLFH��WKHLU�ZRUNLQJ�QRUPV�DQG�FRQVWUDLQWV��7KH\�
PD\� LPSURYLVH� E\� LQWHJUDWLQJ� FRQFHSWV� LQ� D� FRQFHSWXDO�
V\VWHP��SURYLGH�FRQFHSWV�ZLWK�LQIRUPDO�GHILQLWLRQV�DWWDFKLQJ�
LQIRUPDWLRQ� LWHPV� WR� WKHP�� FRPSDUH�� PHUJH� DQG�
UHILQH�JHQHUDOL]H�H[LVWLQJ�RQWRORJLHV��,Q�WKLV�UHVSHFW��YHUVLRQ�
PDQDJHPHQW�DQG�OLEUDULHV�RI�RQWRORJLHV�PXVW�SURYLGH�SHRSOH�
ZLWK� WKH� DELOLW\� WR� NHHS� WUDFN� RI� FKDQJHV� LQ� WKHLU�
FRQFHSWXDOL]DWLRQV��
x� 6XSSRUW� SHRSOH� WR� FRPPXQLFDWH� WKHLU� FRQFHSWXDOL]DWLRQV�
ZLWKRXW�GHDOLQJ�ZLWK� ORZ�OHYHO� LPSOHPHQWDWLRQ�GHWDLOV��7KH�
PDMRU� LVVXH� IRU� KXPDQ�FHQWHUHG� RQWRORJ\� PDQDJHPHQW� LV�
WKDW� ORZ� OHYHO� LPSOHPHQWDWLRQ� GHWDLOV�PXVW� EH� KLGGHQ� IURP�
SHRSOH� ZKR� GR� QRW� XQGHUVWDQG� NQRZOHGJH� UHSUHVHQWDWLRQ�
IRUPDOLVPV¶�WHUPLQRORJ\��3HRSOH�PXVW�EH�JLYHQ�WKH�SRZHU�WR�
H[SUHVV� VXEWOH� RQWRORJLFDO� GLVWLQFWLRQV� LQ� D� ZD\� WKDW� LV�
QDWXUDO� WR� WKHP� EXW� VDWLVILHV� WKH� IRUPDO� FRQVWUDLQWV� RI� WKH�
VSHFLILFDWLRQV�WRR��
x� 3URYLGH� SRZHUIXO� UHDVRQLQJ� VHUYLFHV� IRU� FKHFNLQJ�
VSHFLILFDWLRQV¶�FRQVLVWHQF\�DQG�FRKHUHQF\��7KLV�LV�LPSRUWDQW�
IRU� SHRSOH� WR� GHYHORS� ZHOO�IRUPHG� RQWRORJLHV� �L�H��
RQWRORJLHV� ZLWKRXW� LQFRQVLVWHQFLHV� DPRQJ� WKH� GHILQHG�
FRQFHSWV�� ZLWK� FRKHUHQF\�� DQG� ZHOO� RUJDQL]HG�� DQG� WR�
FRPSDUH�PDS� H[LVWLQJ� RQWRORJLHV�� 5HDVRQLQJ� VHUYLFHV�PXVW�
SHUIRUP�LQ�WKH�EDFNJURXQG��SURYLGLQJ�VXIILFLHQW�LQIRUPDWLRQ�
WR�SHRSOH�DERXW� WKH�ZHOO� IRUPHG�QHVV�RI� WKHLU�RQWRORJLHV�� ,W�
LV� YHU\� LPSRUWDQW� WR� QRWLFH� WKDW� WKHVH� VHUYLFHV� PXVW� QRW�
SURKLELW� SHRSOH� WR� IROORZ� DQ\� DSSURDFK� WR� RQWRORJ\�
GHYHORSPHQW��2Q�WKH�FRQWUDU\��IHHGEDFN�IURP�WKH�UHDVRQLQJ�
VHUYLFHV� PXVW� EH� SURYLGHG� LQ� WKH� IRUP� RI� KHOS� DQG� DGYLFH�
DERXW� WKH� YDOLGLW\� DQG� FRQVLVWHQF\� RI� VSHFLILFDWLRQV�� ZLWK�
UHVSHFW�WR�SHRSOH�FRJQLWLYH�FDSDFLWLHV���
x� 3URYLGH�IDFLOLWLHV�IRU�H[FKDQJLQJ�DQG�FUHDWLQJ�RQWRORJLHV�
FRQYHUVDWLRQDOO\�� 7KH� DLP� LV� WR� VXSSRUW� FRQYHUVDWLRQV�
EHWZHHQ� LQGLYLGXDOV� LQ� RUGHU� WR� HQDEOH� FULWLFLVP� DQG�



HQFRXUDJH� IHHGEDFN� DPRQJ� FRPPXQLW\� PHPEHUV� WR�
RQWRORJLFDO� VSHFLILFDWLRQV��7KHVH�IDFLOLWLHV�PXVW�SURYLGH� WKH�
PHDQV� IRU�GHWHFWLQJ�QHZ�RSSRUWXQLWLHV� IRU�FROODERUDWLRQ��DV�
ZHOO� DV� IRU� JHWWLQJ� RXW� RI� GHDGORFNV� ZLWKLQ� SUREOHPDWLF�
VLWXDWLRQV�WKDW�PD\�DULVH�GXULQJ�FROODERUDWLRQ���
x� 3URYLGH� IDFLOLWLHV� IRU� EULGJLQJ� GLIIHUHQW� SHUVSHFWLYHV� YLD�
FRQFHSWV¶�PHDQLQJ�GLVDPELJXDWLRQ��7KLV�LV�LPSRUWDQW�IRU�WKH�
GHYHORSPHQW� RI� FRPPRQO\� DJUHHG� FRQFHSWXDOL]DWLRQV�
HVSHFLDOO\� LQ� FRPPXQLWLHV� ZKHUH� SHRSOH� IURP� GLIIHUHQW�
GLVFLSOLQHV�PD\� XVH� WKH� VDPH� WHUP�ZLWK�GLIIHUHQW�PHDQLQJV�
RU�XVH�GLIIHUHQW�WHUPV�IRU�WKH�VDPH�FRQFHSW��
x� 3URYLGH� IDFLOLWLHV� IRU� WKH� PDQDJHPHQW� RI� PXOWLOLQJXDO�
RQWRORJLHV��0XOWLOLQJXDOLVP� LQ� WKLV� FRQWH[W� DLPV� WR� VXSSRUW�
RQWRORJLFDO� VSHFLILFDWLRQV� LQ� GLIIHUHQW� ODQJXDJHV��'RLQJ� VR��
PHPEHUV� RI� RUJDQL]DWLRQV� PD\� VSHFLI\� DQ� RQWRORJ\� XVLQJ�
WKHLU� QDWLYH� ODQJXDJH� DQG� PD\� HYDOXDWH� DQG� H[SORLW� DQ�
RQWRORJ\� RULJLQDWHG� LQ� DQRWKHU� ODQJXDJH�� LQ� WKHLU� QDWLYH�
ODQJXDJH�WRR��

7KH� GHYHORSPHQW� RI� KXPDQ�FHQWHUHG� RQWRORJ\�
PDQDJHPHQW� HQYLURQPHQWV� LV� FKDOOHQJLQJ�� 1RW� RQO\� GXH� WR�
WKH� H[SHFWDWLRQV� LW� FUHDWHV�� EXW� DOVR� LQ� WKDW� LW� UHTXLUHV� WKH�
V\QHUJLVWLF� GHSOR\PHQW� RI� PDQ\� WHFKQRORJLHV�� LQWHOOLJHQW�
DQG� FROODERUDWLYH� LQWHUIDFHV� IRU� HGLWLQJ� DQG� GHSOR\LQJ�
NQRZOHGJH�EDVHV��REMHFW�FHQWHUHG�NQRZOHGJH�UHSUHVHQWDWLRQ�
V\VWHPV� ZLWK� SRZHUIXO� UHDVRQLQJ� VHUYLFHV�� ODQJXDJH�
HQJLQHHULQJ� WHFKQRORJLHV� IRU� WHUPV¶� GLVDPELJXDWLRQ�� WR�
PHQWLRQ� D� IHZ�� +&21(� �+XPDQ� &HQWHUHG� 21WRORJ\�
PDQDJHPHQW� (QYLURQPHQW�� LV� D� SURWRW\SH� HQYLURQPHQW� WKDW�
KDV� EHHQ� GHVLJQHG� DQG� GHYHORSHG� WDNLQJ� LQWR� DFFRXQW� WKH�
DERYH�SRLQWHG�LVVXHV��

���+&21(�
+&21(��+XPDQ�&HQWHUHG�21WRORJ\�(QYLURQPHQW��IROORZV�
D�GHFHQWUDOL]HG�PRGHO�WR�RQWRORJ\�HQJLQHHULQJ�WKDW�LV�VKRZQ�
LQ�)LJXUH����$FFRUGLQJ�WR�WKLV�PRGHO�SHRSOH�FDQ�FUHDWH�WKHLU�
RZQ�RQWRORJLHV� VWRUHG� LQ� D� SHUVRQDO� VSDFH��2QWRORJLHV� FDQ�
EH� ODWHU� SXEOLFL]HG� DQG� VKDUHG� DPRQJ� JURXSV� RI� ZRUNHUV�
WKDW� MRLQWO\� FRQWULEXWH� WR� RQWRORJLHV� GHYHORSPHQW��ZLWK� WKH�
DLP�WR�UHDFK�DQ�DJUHHPHQW�LQ�FRQFHSWXDOL]LQJ�WKHLU�GRPDLQ��
'XULQJ� WKLV� SURFHVV�� ZRUNHUV� PD\� HYROYH� RQWRORJLHV� E\�
LPSURYLVLQJ� LQ� WKHLU� SHUVRQDO� VSDFH�� PDS� DQG� V\QWKHVL]H�
WKHLU�FRQFHSWXDOL]DWLRQV�ZLWK�WKH�FRQFHSWXDOL]DWLRQV�RI�WKHLU�
FR�ZRUNHUV� DQG� GLVFXVV� WKHLU� DUJXPHQWV�� REMHFWLRQV� DQG�
SRVLWLRQV� ZLWKLQ� WKH� JURXS�� 'XULQJ� FROODERUDWLRQ�� ZRUNHUV�
IROORZ� D� VWUXFWXUHG� DUJXPHQWDWLRQ� SURFHVV� LQ� ZKLFK� WKH\�
PD\� UDLVH� LVVXHV�� SURSRVH� VROXWLRQV� YLD� SRVLWLRQV�� SURYLGH�
DUJXPHQWV� IRU� RU� DJDLQVW� D� SRVLWLRQ� HWF��$JUHHG� RQWRORJLHV�
DUH� VWRUHG� LQ� D� YLUWXDO� VSDFH� DQG� FDQ� EH� IXUWKHU� VKDUHG��
HYROYHG�LQ�ZRUNHUV¶�SHUVRQDO�VSDFH�DQG�VR�RQ��

+&21(� LV� D� PRGXODU� DQG� LQWHJUDWHG� HQYLURQPHQW��
SURYLGLQJ� DFFHVV� WR� DQ\� LQWHJUDWHG� WRRO� LQ� DQ\� +&21(�
SRLQW�� 'RLQJ� VR�� ZRUNHUV� DUH� IUHH� WR� FRPELQH� WKHLU� RZQ�
PHWKRG� IRU� XVLQJ� WKH� HQYLURQPHQW�� IROORZLQJ� DQ� HFOHFWLF�
ZD\� WR� RQWRORJ\� HQJLQHHULQJ�� )RU� LQVWDQFH�� D� ZRUNHU� PD\�
FRQVWUXFW�DQ�RQWRORJ\�LQ�KHU�SHUVRQDO�VSDFH�ZKLOH�UHFHLYLQJ�
FRPPHQWV�RQ�D�SUHYLRXV�YHUVLRQ�RI� WKH� VDPH�RQWRORJ\� WKDW�
KDV� VKDUHG�ZLWK� FR�ZRUNHUV�� ,Q� WKH�PHDQWLPH�� VKH� LV� WU\LQJ�
WR� FRPSO\� ZLWK� JHQHULF� RQWRORJLFDO� FRPPLWPHQWV� WKDW� WKH�
JURXS�KDV�DJUHHG� WR�FRPSO\�ZLWK��ZKLOH� LQ�DQRWKHU�VOLFH�RI�
KHU� ZRUN� VKH� LV� WU\LQJ� WR� PHUJH� KHU� RQWRORJ\� ZLWK� DQ�

+&21(��
�
�

6KDUHG�6SDFH�

$JUHHG�6SDFH�

3HUVRQDO�6SDFH�

+&21(�SHUVRQDO��
�
���,PSURYLVH�2QWRORJLHV�
���0HUJH�2QWRORJLHV�
���&RQWURO�2QWRORJLHV¶�

9HUVLRQV�
/LEUDULHV�

���0DS�WHUPV¶�PHDQLQJV�WR��
ZRUG�VHQVHV�

���&RQVXOW�7RS�2QWRORJ\�

3HUVRQDO�6SDFH�

+&21(�SHUVRQDO�
�
���,PSURYLVH�2QWRORJLHV�
���0HUJH�2QWRORJLHV�
���&RQWURO�2QWRORJLHV¶�

9HUVLRQV�
/LEUDULHV�

���0DS�WHUPV¶�PHDQLQJV�WR��
ZRUG�VHQVHV�

���&RQVXOW�7RS�2QWRORJ\�

$UJXPHQWDWLRQ�
'LDORJXH�

)LJXUH����+&21(�$UFKLWHFWXUH�
�



RQWRORJ\� LVVXHG� E\� D� FR�ZRUNHU�� 7RZDUGV� WKHVH� WDUJHWV��
+&21(�SURYLGHV� IDFLOLWLHV� IRU� �D�� XVHUV� WR� LPSURYLVH� WKHLU�
FRQFHSWXDOL]DWLRQV�� �E�� FRQVXOW� JHQHULF� RQWRORJLHV� WKDW�
SURYLGH� LPSRUWDQW� VHPDQWLF� GLVWLQFWLRQV�� �F�� PDQDJH�
GLIIHUHQW� YHUVLRQV� RI� WKHLU� RQWRORJLHV�� WUDFNLQJ� WKH�
GLIIHUHQFHV� EHWZHHQ� WKH� YHUVLRQV�� �H�� WUDFN� WKH�
JHQHUDOL]DWLRQ�� VSHFLDOL]DWLRQ� RI� DQ� RQWRORJ\� GXULQJ�
RQWRORJ\� GHYHORSPHQW�� �G�� JHW� SURSHU� FRQVXOWDWLRQ� IURP�
PDFKLQH� H[SORLWDEOH�� UHDGDEOH� OH[LFRQV� E\� PDSSLQJ�
FRQFHSWV¶�PHDQLQJ�WR�ZRUG�VHQVHV���H��PHUJH�RQWRORJLHV�DQG�
IXUWKHU�PDQLSXODWH�PHUJHG�FRQFHSWXDOL]DWLRQV��DQG��I��VKDUH�
WKHLU� RQWRORJLHV� ZLWK� JURXSV� RI� FR�ZRUNHUV�� IROORZLQJ� D�
VWUXFWXUHG� FRQYHUVDWLRQ� WRZDUGV� DJUHHLQJ� LQ� GRPDLQ�
FRQFHSWXDOL]DWLRQ��

+&21(� VXSSRUWV� SHRSOH� WR� LQWHUDFW� ZLWK� WKHLU�
FRQFHSWXDOLVDWLRQV� KLGLQJ� ORZ�OHYHO� LPSOHPHQWDWLRQ� GHWDLOV��
HQDEOLQJ� WKHP� WR� H[SUHVV� VXEWOH� RQWRORJLFDO� GLVWLQFWLRQV��
FRPSO\LQJ� DW� WKH� VDPH� WLPH� ZLWK� IRUPDO� FRQVWUDLQWV� RI�
VSHFLILFDWLRQV�� )RUPDO� VSHFLILFDWLRQ� RI� RQWRORJLHV� LQ�
+&21(�LV�GRQH�LQ�WKH�1HR&ODVVLF�'HVFULSWLRQ�/RJLF�>3DWHO�

6FKQHLGHU�HW�DO������@���
,Q� SDUWLFXODU�� ZRUNHUV� FRPPXQLFDWH� WKHLU�

FRQFHSWXDOL]DWLRQV� XVLQJ� WKH� IXOO� H[SUHVVLYH� SRZHU� RI�
1HR&ODVVLF��ZLWKRXW� GHDOLQJ�ZLWK� ORZ�OHYHO� LPSOHPHQWDWLRQ�
GHWDLOV�� 7KLV� LV� DFKLHYHG� E\� IROORZLQJ� FDQQHG� QDWXUDO�
ODQJXDJH�GLDORJXHV�EDVHG�RQ�D�VOLJKW�YDULDWLRQ�RI�WKH�:KDW�
<RX�6HH�,V�:KDW�<RX�0HDQW� �:<6,:<0�� >3RZHU� HW� DO��
����@� NQRZOHGJH� VSHFLILFDWLRQ� SDUDGLJP�� $V� ILJXUH� ��
GHSLFWV��ZKLOH�XVHUV�VSHFLI\�WKH�GHILQLWLRQ�RI�D�FRQFHSW��WKH\�
JHW� D� IHHGEDFN� WH[W� WKDW� UHIOHFWV� WKH� GHILQLWLRQ� RI� WKH�

FRUUHVSRQGLQJ� FRQFHSW�� +&21(� SURYLGHV� VHDPOHVV� DFFHVV�
WR�UHDVRQLQJ�VHUYLFHV�SURYLGHG�E\�'HVFULSWLRQ�/RJLFV��7KHVH�
VHUYLFHV� LQFOXGH� DXWRPDWLF� FRQFHSWV¶� FODVVLILFDWLRQ��
FRQFHSWV¶� GHILQLWLRQV� FRQVLVWHQF\� FKHFNV� �H�J�� EHWZHHQ� D�
FRQFHSW� DQG� LWV� VXEVXPHUV�� DQG� GHWHFWLRQ� RI� FRQFHSWV¶�
GHILQLWLRQV� GLIIHUHQFHV�� )HHGEDFN� IURP� WKHVH� UHDVRQLQJ�
VHUYLFHV� WR� XVHUV� LV� FRQVWDQWO\� SURYLGHG� GXULQJ� RQWRORJ\�
GHYHORSPHQW��PDQDJHPHQW� DQG� LV� RI� KLJK� VLJQLILFDQFH�� )RU�
LQVWDQFH�� ZKLOH� WUDFNLQJ� WKH� GLIIHUHQFHV� EHWZHHQ� WZR�
YHUVLRQV�RI�WKH�VDPH�RQWRORJ\�RU�GXULQJ�PHUJLQJ��UHDVRQLQJ�
VHUYLFHV� LGHQWLI\� VHPDQWLFDOO\� HTXLYDOHQW� GHILQLWLRQV�
DOORZLQJ� SURSHU� KDQGLQJ� RI� YHUVLRQV�� DQG� GLVDOORZLQJ�
VHPDQWLF�HUURUV���

&ULWLFDO� WR� WKH� RQWRORJ\� VSHFLILFDWLRQ� SURFHVV� LV� WKH�
OH[LFRQV�FRQVXOWDWLRQ�SURFHVV��7KURXJK�OH[LFRQ�FRQVXOWDWLRQ�
XVHUV� DUH� JXLGHG� WR� WKH� FRQVHQVXDO� GHILQLWLRQ� RI� WHUPV��
JXLGHG�WR�IROORZ�ZHOO�HVWDEOLVKHG�QRUPV�DQG�SUDFWLFHV�LQ�WKH�
FRPPXQLW\� WKH\� DUH� H[HUFLVLQJ� WKHLU� SUDFWLFH� �H�J�� E\�
FRQVXOWLQJ�D�WHUPLQRORJLFDO�OH[LFRQ��RU�LQ�WKH�ZLGHU�FRQWH[W�
�H�J�� E\� VHOHFWLQJ� WKH� DSSURSULDWH� OH[LFDOL]DWLRQV� RI� WKHLU�

FRQFHSWLRQV��� ,Q� +&21(�� OH[LFRQ� FRQVXOWDWLRQ� FDQ� EH�
VXSSRUWHG� LQ� DQ\� RI� WKH� IROORZLQJ� WKUHH� ZD\V�� �D�� E\�
PDSSLQJ� FRQFHSWV� GHILQLWLRQV� WR�ZRUG� VHQVHV� LQ� D�PDFKLQH�
UHDGDEOH�H[SORLWDEOH� OH[LFRQ� WKURXJK� WKH� GLVDPELJXDWLRQ�
SURFHVV���E��E\�IRUPDOO\�FRPSO\LQJ�ZLWK�JHQHULF�RQWRORJLFDO�
FRPPLWPHQWV� RI� WRS� OHYHO� RQWRORJLHV� RU� �F�� E\� VLPSO\�
FRQVXOWLQJ�OH[LFRQV�DQG�RWKHU�RQWRORJLHV���

+&21(� XVHV� WKH� /DWHQW� 6HPDQWLF� ,QGH[LQJ� �/6,��
WHFKQLTXH� >'HHUZHVWHU� HW� DO�� ����@� IRU� PDSSLQJ� WHUPV¶�
PHDQLQJ�WR�ZRUG�VHQVHV��/6,�LV�D�YHFWRU�VSDFH�WHFKQLTXH�IRU�
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)LJXUH����+&21(�YHUVLRQV�PDQDJHPHQW�
�

LQIRUPDWLRQ�UHWULHYDO�DQG�LQGH[LQJ��,W�WDNHV�D�ODUJH�PDWUL[�RI�
WHUP�GRFXPHQW� DVVRFLDWLRQ� GDWD� DQG� FRQVWUXFWV� D� VHPDQWLF�
VSDFH� ZKHUHLQ� WHUPV� DQG� GRFXPHQWV� WKDW� DUH� FORVHO\�
DVVRFLDWHG� DUH� SODFHG� QHDU� RQH� DQRWKHU��&XUUHQWO\�+&21(�
H[SORLWV�WKH�:RUG1HW�>0LOOHU�HW�DO������@�OH[LFDO�GDWDEDVH�WR�
PDWFK�GHVFULSWLRQV�RI�WHUPV�SURYLGHG�E\�WKH�XVHU�ZLWK�ZRUG�
VHQVHV� LQ�:RUG1HW�� /6,� LQ� WKLV� FDVH� FRQVWUXFWV� D� VHPDQWLF�
VSDFH� RI� WHUPV� DQG�ZRUG� VHQVHV� >$JLUUH� DQG�5LJDX�� ����@��
:RUG�VHQVHV�WKDW�FORVHO\�PDWFK�WKH�JLYHQ�WHUPV�DUH�SURYLGHG�
WR�WKH�XVHU�LQ�DQ�RUGHUHG�ZD\���

2Q� WKH� RWKHU� KDQG�� NQRZOHGJH� ZRUNHUV� PD\� IROORZ� D�
GHGXFWLYH�DSSURDFK� WR� WHUPV�VSHFLILFDWLRQV�E\�HODERUDWLQJ�D�
JHQHULF� WRS�RQWRORJ\�� ,Q� WKLV� FDVH�� FRQFHSWV�GHILQLWLRQV�FDQ�
EH� FKHFNHG� IRU� WKHLU� VHPDQWLF� YDOLGLW\� DJDLQVW� JHQHULF�
FRQFHSWXDOLVDWLRQV� E\� PHDQV� RI� WKH� FRQVLVWHQF\� FKHFNLQJ�
PHFKDQLVPV� SURYLGHG� E\� WKH� UHSUHVHQWDWLRQ� DQG� UHDVRQLQJ�
V\VWHP�� ,Q� GRLQJ� VR�� WKH� FRQVWUXFWLRQ� RI� GRPDLQ� VSHFLILF�
RQWRORJLHV� LV� VSHHG�XS� DQG� JXLGHG� E\� LPSRUWDQW� VHPDQWLF�
GLVWLQFWLRQV� VSHFLILHG� LQ�JHQHULF�RQWRORJLHV��+&21(�� LQ� LWV�
FXUUHQW�VWDWXV��SURYLGHV�WKH�RSWLRQ�RI�LPSRUWLQJ�DQ\�JHQHULF�
RQWRORJ\��JLYHQ�WKDW�LW�KDV�EHHQ�LPSOHPHQWHG�LQ�1HR&ODVVLF��
:H�KDYH�FRQWDFWHG�H[SHULPHQWV�ZLWK�D�JHQHULF�RQWRORJ\�IRU�
WHUPLQRORJLFDO� UHVRXUFHV��ZKLFK� LQFRUSRUDWHV�(XUR:RUG1HW�
DQG� 6,03/(� VHPDQWLF� FRPPLWPHQWV� >9RXURV� DQG�
(XPHULGRX������@����

+DYLQJ� PDSSHG� WHUPV� WR� ZRUG� VHQVHV�� FRQFHSWV� LQ�
GLIIHUHQW� RQWRORJLHV� FDQ� EH� DVVRFLDWHG� DPRQJ� WKHPVHOYHV��
UHVXOWLQJ� LQ� HIIHFWLYH� PHUJLQJ� RI� RQWRORJLHV�� 0HUJLQJ�
IXQFWLRQDOLW\�LQ�+&21(�LV�SHUIRUPHG�LQ�³EDWFK�PRGH´��7KH�
UHVXOW�RI�WKLV�DXWRPDWHG�SURFHVV�LV�D�PHUJHG�RQWRORJ\�ZKRVH�
FUHDWLRQ�LV�GULYHQ�E\�KHXULVWLFV��D�PDSSLQJ�DOJRULWKP�DQG�WKH�

UHDVRQLQJ� SURFHVVHV� RI� 1HR&ODVVLF�� $V� ILJXUH� �� VKRZV��
+&21(�SUHVHQWV�WKH�VWHSV�RI�WKH�PHUJLQJ�SURFHVV�WR�WKH�HQG�
XVHU�DV�D�IHHGEDFN�UHSRUW��GHVFULELQJ�WKH�DFWLRQV�WKH�V\VWHP�
KDV� IROORZHG� WR� WKH�PHUJHG�RQWRORJ\��7KH� UHVXOWHG�PHUJHG�
RQWRORJ\� FDQ� EH� IXUWKHU� PDQLSXODWHG� DFFRUGLQJ� WR� XVHUV�
SUHIHUHQFHV���

)XUWKHUPRUH�� +&21(� H[SORLWV� WKH� DVVRFLDWLRQ� RI�
FRQFHSWV�WR�:RUG1HW�ZRUG�VHQVHV�IRU�FRPSXWLQJ�HTXLYDOHQW�
WHUPV�LQ�RWKHU�(XURSHDQ�ODQJXDJHV���

)LQDOO\�� D� YHU\� LPSRUWDQW� EXLOW�LQ� +&21(� IXQFWLRQDOLW\�
FRQFHUQV� VKDULQJ� RQWRORJLHV� WR� JURXS� PHPEHUV� DQG�
VXSSRUWLQJ� JURXS� PHPEHUV¶� SDUWLFLSDWLRQ� LQ� VWUXFWXUHG�
FRQYHUVDWLRQV� DERXW� FRQFHSWXDOL]DWLRQV�� 7KLV� LV� D� EXLOW�LQ��
UDWKHU�WKDQ�D�SDWFKHG�RQ�IDFLOLW\��VLQFH�LW�KDV�EHHQ�GHVLJQHG�
LQ�RUGHU�WR�VXSSRUW�SHRSOH�WR�GLVFXVV�RQWRORJLFDO�DVSHFWV�DQG�
LQFRUSRUDWH� WKHLU� VXJJHVWLRQV� �� SRVLWLRQV� WR� VSHFLILFDWLRQV��
UDWKHU� WKDQ� D� JHQHULF� DUJXPHQWDWLRQ� RU� GLVFXVVLRQ� IDFLOLW\��
7KLV� IDFLOLW\� HQDEOHV� FULWLFLVP�� LGHQWLI\LQJ� SRVVLEOH�
RSSRUWXQLWLHV� IRU� PHPEHUV¶� FROODERUDWLRQ�� DV� ZHOO� DV�
RYHUFRPLQJ� GHDGORFNV� ZLWKLQ� SUREOHPDWLF� VLWXDWLRQV� WKDW�
DULVH�LQ�RQWRORJLHV�VSHFLILFDWLRQ���
���&RQFOXGLQJ�5HPDUNV�
+&21(� SURYLGHV� D� PRGXODU� HQYLURQPHQW� VXSSRUWLQJ� DQ�
HFOHFWLF� DSSURDFK� WR� RQWRORJLHV� PDQDJHPHQW�� DLPLQJ� WR�
SURYLGH� DQG� PXOWLSO\� WKH� RSSRUWXQLWLHV� RI� H[SORLWLQJ�
RQWRORJ\� PDQDJHPHQW� WRROV� LQ� ZRUNLQJ� SODFHV�� :H�
FRQMHFWXUH� WKDW� WKLV� WDUJHW� FDQ� EH� DFKLHYHG� YLD� GHVLJQLQJ�
KXPDQ�FHQWUHG�RQWRORJ\�PDQDJHPHQW�HQYLURQPHQWV����



)LJXUH����+&21(�PHUJH�SURFHVV�
�

7KH� IDVW� HPHUJHQW� DUHDV� RI� WKH� VHPDQWLF� ZHE� DQG�
NQRZOHGJH� PDQDJHPHQW� SXVK� UHVHDUFKHUV� WR� QHZ�
GHYHORSPHQW� HIIRUWV�� EXW� WR�RXU�YLHZ�QR� VSHFLILF�SULQFLSOHV�
KDYH� EHHQ� UDLVHG� IRU� HYDOXDWLQJ� WKH� LPSDFW� RI� WRROV� RQ�
PDNLQJ� WKH� IRUHVHHQ� WDUJHWV� DFKLHYDEOH�� ,Q� WKH� ODWHVW�(21�
:RUNVKRS | �� DVVHVVPHQWV� RI� WKH� PRVW� ZHOO� NQRZQ� RQWRORJ\�
HQJLQHHULQJ� HQYLURQPHQW� KDYH� UHVXOWHG� WR� VRPH� YHU\�
LPSRUWDQW�FRQFOXVLRQV��
D��RQWRORJ\�HQJLQHHULQJ�HQYLURQPHQWV¶�GHYHORSPHQW�FULWHULD�
FDQQRW� EH� FRQVLGHUHG� LQ� LVRODWLRQ� IURP� VLWXDWLRQV� LQ� ZKLFK�
WKH� RQWRORJ\�EDVHG� WRROV� ZLOO� EH� XVHG�� &ULWHULD� QHHG� WR� EH�
FRQQHFWHG� WR� VFHQDULRV� RI� XVH�� 6XFK� VFHQDULRV� QHHG� WR� EH�
H[SODLQHG�� IXUWKHU� DQDO\]HG� DQG� EH� FRQQHFWHG� WR� DFWLYLW\�
PRGHOV�� )XUWKHUPRUH�� WKHUH� PXVW� EH� D� EDODQFH� EHWZHHQ�
XVDJH� DQG� WHFKQRORJ\�� DQG� EHWZHHQ� IRUPDOLW\� DQG�
LQIRUPDOLW\� >*LERLQ� HW� DO�� ����@�� +&21(�� IROORZLQJ� WKH�
KXPDQ�FHQWHUHG�GHVLJQ�DSSURDFK��HPSKDVL]HV�RQ�LQWHJUDWLQJ�
RQWRORJ\� HQJLQHHULQJ� HQYLURQPHQWV� ZLWK� NQRZOHGJH�
SURYLGHUV�FRQVXPHUV¶� SUDFWLFHV� FRQVLGHUDEO\�� HQDEOLQJ�
NQRZOHGJH�ZRUNHUV�WR�LQWHUDFW�ZLWK�WKHLU�FRQFHSWXDOL]DWLRQV�
DW�D�KLJK�OHYHO��
E�� 7KHUH� DUH� WZR� W\SHV� RI� RQWRORJ\� HQJLQHHULQJ�
HQYLURQPHQWV�� ���� (QYLURQPHQWV� IRU� GHYHORSLQJ� RQWRORJLHV�
DQG� ���� HQYLURQPHQWV� IRU� PDSSLQJ�� DOLJQLQJ�� RU� PHUJLQJ�
RQWRORJ\� >1R\� DQG�0XVHQ�� ����@��0DSSLQJ� HQYLURQPHQWV�
PD\� LGHQWLI\� SRWHQWLDO� FRUUHVSRQGHQFHV� EHWZHHQ� FRQFHSWV��
SURYLGH� WKH� XVHU� ZLWK� JXLGHOLQHV� IRU� GHILQLQJ� WKHVH�
FRUUHVSRQGHQFHV�� RU� ERWK�� +&21(� IROORZV� DQ� HFOHFWLF�

�������������������������������������������������
| �KWWS���NP�DLIE�XQL�NDUOVUXKH�GH�HRQ������

DSSURDFK� WR� RQWRORJ\� PDQDJHPHQW�� LQWHJUDWLQJ� WHFKQLTXHV�
IRU�RQWRORJ\�PDQDJHPHQW�LQ�D�WRROVHW��
F�� 7KH� GHYHORSPHQW� RI� RQWRORJLHV� PXVW� EH� VHHQ� DV� D�
G\QDPLF� SURFHVV� WKDW� LQ� PRVW� RI� WKH� FDVHV� VWDUWV� ZLWK� DQ�
LQLWLDO� URXJK� RQWRORJ\�� ZKLFK� LV� ODWHU� UHYLVHG�� UHILQHG� DQG�
ILOOHG� LQ� ZLWK� WKH� GHWDLOV�� 2QWRORJ\� HYROXWLRQ� KDV� WR� EH�
VXSSRUWHG� WKURXJK� WKH� HQWLUH� OLIHF\FOH�� UHVXOWLQJ� WR� D� OLYLQJ�
RQWRORJ\� >6WRMDQRYLF� DQG� 0RWLN�� ����@�� +&21(�
LQFRUSRUDWHV� IXQFWLRQDOLWLHV� �LQFOXGLQJ� GHYHORSPHQW��
YHUVLRQLQJ�� DUJXPHQWDWLRQ�� PHUJLQJ�� IRU� VXSSRUWLQJ� WKH�
PDQDJHPHQW�RI�FRQWLQXRXVO\�HYROYLQJ�RQWRORJLHV��

5HIHUHQFHV�
>$JLUUH�DQG�5LJDX������@�(��$JLUUH�DQG�*��5LJDX��:RUG�

VHQVH� GLVDPELJXDWLRQ� XVLQJ� FRQFHSWXDO� GHQVLW\�� ,Q��
3URFHHGLQJV�RI�&2/,1*������������

�
>$USLUH]� HW� DO�� ����@� -�&�� $USLUH]�� 2�� &RUFKR�� 0��

)HUQDQGH]� /RSH]�� DQG� $�� *RPH]�3HUH]�� :HE2'(�� D�
VFDODEOH� ZRUNEHQFK� IRU� RQWRORJLFDO� HQJLQHHULQJ�� ,Q�
3URFHHGLQJV� RI� WKH� )LUVW� ,QWHUQDWLRQDO� &RQIHUHQFH� RQ�
.QRZOHGJH� &DSWXUH� �.�&$3�� 2FW�� ������� ������
9LFWRULD��%�&���&DQDGD��������

�
>%HFKKRIHU� HW� DO�� ����@� 6�� %HFKKRIHU�� ,�� +RUURFNV�� &��

*REOH��DQG�5��6WHYHQV��2LO(G��$�UHDVRQ�DEOH�RQWRORJ\�
HGLWRU� IRU� WKH� VHPDQWLF�ZHE�� ,Q�.,�������$GYDQFHV� LQ�
$UWLILFLDO� ,QWHOOLJHQFH�� /1$,� ������ SDJHV� ���������
6SULQJHU��������

�



>%HQMDPLQV� HW� DO�� ����@� %HQMDPLQV� 5��� )HQVHO� '��� 	�
3HUH]� $�� *�� .QRZOHGJH� PDQDJHPHQW� WKURXJK�
RQWRORJLHV�� ,Q� 3URFHHGLQJV� RI� WKH� �QG� ,QWHUQDWLRQDO�
&RQIHUHQFH� RQ� 3UDFWLFDO� $VSHFWV� RI� .QRZOHGJH�
0DQDJHPHQW��3$.0������%DVHO��6ZLW]HUODQG��2FWREHU��
������

�
>&KDQGUDVHNDUDQ� HW� DO�� ����@� &KDQGUDVHNDUDQ�� %���

-RVHSKVRQ�� -�� 5��� 	� %HQMDPLQV�� 9�� 5�� �������
-DQXDU\�)HEUXDU\���:KDW� DUH� RQWRORJLHV�� DQG�ZK\� GR�ZH�
QHHG�WKHP"��,(((�,QWHOOLJHQW�6\VWHPV��SS���������

�
>&ODQFH\�� ����@� &ODQFH\�� :�� -�� $Q� ,QWURGXFWLRQ� WR�

+XPDQ�&HQWHUHG� &RPSXWLQJ�� 5HSRUW�� 1$6$�$PHV�
5HVHDUFK� &HQWHU�� &RPSXWDWLRQDO� 6FLHQFHV� 'LYLVLRQ��
������

�
>&RRN�DQG�%URZQ������@�&RRN�6��'��1���	�%URZQ��-��6��

%ULGJLQJ� HSLVWHPRORJLHV�� 7KH� JHQHUDWLYH� GDQFH�
EHWZHHQ� RUJDQL]DWLRQDO� NQRZOHGJH� DQG� RUJDQL]DWLRQDO�
NQRZLQJ���2UJDQL]DWLRQDO�6FLHQFH����������������������

�
>'HHUZHVWHU� HW� DO�� ����@� 6FRWW� 'HHUZHVWHU�� 6XVDQ� 7��

'XPDLV�� *HRUJH� :�� )XUQDV�� 7KRPDV� .�� /DQGDXHU��
5LFKDUG� +DUVKPDQ�� ,QGH[LQJ� E\� /DWHQW� 6HPDQWLF�
$QDO\VLV�� -RXUQDO� RI� WKH� $PHULFDQ� 6RFLHW\� RI�
,QIRUPDWLRQ�6FLHQFH��������

�
>(UGPDQ� HW� DO��� ����@� (UGPDQ� 0��� $�0DHGFKH��

+�3�6FKQXUU��6�6WDDE��)URP�0DQXDO�WR�6HPL�DXWRPDWLF�
6HPDQWLF� $QQRWDWLRQ�� $ERXW� 2QWRORJ\�EDVHG� 7H[W�
$QQRWDWLRQ�7RROV��(7$,�-RXUQDO�±�6HFWLRQ�RQ�6HPDQWLF�
:HE�� /LQNRSLQJ� (OHFWURQLF� $UWLFOHV� LQ� &RPSXWHU�
6FLHQFH�9RO�����������

�
>)HQVHO� HW� DO�� ����@� )HQVHO�'���+DUPHOHQ�)��� �.OHLQ�0���

$NNHUPDQV� +�� 2Q�7R�.QRZOHGJH�� 2QWRORJ\�EDVHG�
7RROV�IRU�.QRZOHGJH�0DQDJHPHQW���

�
>*LERLQ� HW� DO�� ����@� $ODLQ� *LERLQ�� )DELHQ� *DQGRQ��

2OLYLHU� &RUE\�� DQG� 5RVH� 'LHQJ�� $VVHVVPHQW� RI�
2QWRORJ\�EDVHG� 7RROV�� 6\VWHPL]LQJ� WKH� 6FHQDULR�
$SSURDFK�� ,Q� � 3URFHHGLQJV� RI� 2QWR:HE�6,*��
:RUNVKRS� DW� WKH� ��WK� ,QWHUQDWLRQDO� &RQIHUHQFH� RQ�
.QRZOHGJH� (QJLQHHULQJ� DQG� .QRZOHGJH�0DQDJHPHQW�
(.$:� ������ SDJHV� ������� 6LJXHQ]D�� 6SDLQ�� ��WK�
6HSWHPEHU�������

�
>+RIIPDQ�HW�DO�� ����@�+RIIPDQ��5���+D\V��3��� DQG�)RUG��

.�� 0�� 7KH� 7ULSOHV� 5XOH�� ,(((� ,QWHOOLJHQW� 6\VWHPV��
SDJHV��������0D\�-XQH��������

�
>0DHGFKH� HW� DO��� ����@� 0DHGFKH�� $��� 6�6WDDE��

'LVFRYHULQJ� FRQFHSWXDO� UHODWLRQV� IURP� WH[W�� ,Q�
3URFHHGLQJV�RI�(&$,������,26�3UHVV��$PVWHUGDP���

�

>0LOOHU�HW�DO������@�0LOOHU�*���%HFNZLWK�5���)HOOEDXP�'���
*URVV� '��� 0LOOHU� .�� )LYH� SDSHUV� RQ� :RUG1HW�� &6/�
5HSRUW� ���� &RJQLWLYH� 6FLHQFH� /DERUDWRU\�� 3ULQFHWRQ�
8QLYHUVLW\��������

�
>1R\�DQG�0XVHQ������@�1DWDO\D�)ULGPDQ�1R\�DQG�0DUN�

$�� 0XVHQ�� (YDOXDWLQJ� 2QWRORJ\�0DSSLQJ� 7RROV��
5HTXLUHPHQWV� DQG� ([SHULHQFH�� ,Q� 3URFHHGLQJV� RI�
2QWR:HE�6,*�� :RUNVKRS� DW� WKH� ��WK� ,QWHUQDWLRQDO�
&RQIHUHQFH� RQ� .QRZOHGJH� (QJLQHHULQJ� DQG�
.QRZOHGJH� 0DQDJHPHQW� (.$:� ������ SDJHV� ������
6LJXHQ]D��6SDLQ����WK�6HSWHPEHU�������

�
>2172:(%�� ����@� 2172:(%� &RQVRUWLXP� IRU�

2QWRORJ\�EDVHG� LQIRUPDWLRQ� H[FKDQJH� IRU� NQRZOHGJH�
PDQDJHPHQW� DQG� HOHFWURQLF� FRPPHUFH�� ,67������
�������:RUN�SDFNDJH����'HOLYHUDEOH������$�VXUYH\�RQ�
2QWRORJ\�7RROV��0D\���������

�
>3DWHO�6FKQHLGHU� HW� DO�� ����@� 3HWHU� )�� 3DWHO�6FKQHLGHU��

0HUU\OO� $EUDKDPV�� /RUL�$OSHULQ�5HVQLFN��'HERUDK� /��
0F*XLQQHVV� DQG�$OH[�%RUJLGD��1HR&ODVVLF�5HIHUHQFH�
0DQXDO��9HUVLRQ������$UWLILFLDO� ,QWHOOLJHQFH�3ULQFLSOHV�
5HVHDUFK�'HSDUWPHQW��$7	7�%HOO�/DEV��������

�
>3RZHU� HW� DO�� ����@�3RZHU�5��� 6FRWW�'���(YDQV�5��:KDW�

<RX�6HH�,V�:KDW�<RX�0HDQW��GLUHFW�NQRZOHGJH�HGLWLQJ�
ZLWK� QDWXUDO� ODQJXDJH� IHHGEDFN�� � ,75,� 7HFKQLFDO�
5HSRUW�1R���������8QLYHUVLW\�RI�%ULJKWRQ���������

�
>6WDDE�HW�DO������@�6WDDE�6��6WXGHU�5���6FKQXUU�+���6XUH�

<�� .QRZOHGJH� 3URFHVVHV� DQG� 2QWRORJLHV�� ,(((�
,QWHOOLJHQW� 6\VWHPV�� SDJHV� ������� -DQXDU\�)HEUXDU\��
������

�
>6WRMDQRYLF� DQG� 0RWLN�� ����@� /MLOLDQD� 6WRMDQRYLF� DQG�

%RULV� 0RWLN�� 2QWRORJ\� (YROXWLRQ� ZLWKLQ� 2QWRORJ\�
(GLWRUV�� ,Q� 3URFHHGLQJV� RI� 2QWR:HE�6,*��:RUNVKRS�
DW� WKH� ��WK� ,QWHUQDWLRQDO� &RQIHUHQFH� RQ� .QRZOHGJH�
(QJLQHHULQJ� DQG� .QRZOHGJH� 0DQDJHPHQW� (.$:�
������ SDJHV� ������� 6LJXHQ]D�� 6SDLQ�� ��WK� 6HSWHPEHU�
������

�
>7HQQLVRQ� HW� DO�� ����@� 7HQQLVRQ�� -��� 2¶+DUD�� .��� 	�
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