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)UDQFKLVH� VWRUH� UHWDLOLQJ� LV� WDNLQJ� RQ� HYHU� JUHDWHU� UROHV� LQ� EXVLQHVV� DQG� FRPPHUFH� LQ�

&KLQD�� 7KH� GLYHUVH� SURGXFW� UDQJH�� VPDOO�EDWFK� RUGHU�� KLJK� IUHTXHQF\� DQG� WLPH�VSHFLILF�
UHTXLUHPHQWV� LQKHUHQW� LQ� UHWDLO� ORJLVWLFV� PDNH� LW� WKH� PRVW� FRPSOLFDWHG� RI� DOO� FDWHJRULHV� RI�
ORJLVWLFV�� ,Q� IUDQFKLVH� VWRUH� UHWDLOLQJ�� H[SDQGLQJ� EXVLQHVV� VFDOHV� PDNH� WUDQV�UHJLRQDO�
GHYHORSPHQW� D� WUHQG�� :LWKRXW� D� ZHOO�IXQFWLRQLQJ� ORJLVWLF� V\VWHP�� WKH� VWDQGDUGL]HG� GHOLYHU\�
RI� SURGXFWV� ZRXOG� EH� KHOG� EDFN�� LPSDFWLQJ� WUDQV�UHJLRQDO� GHYHORSPHQW� VWUDWHJ\� DQG�
RSHUDWLRQDO� FRVWV�� 7KHUHIRUH�� WKH� HIILFLHQF\� RI� IUDQFKLVH� VWRUH� UHWDLOLQJ� ODUJHO\� GHSHQGV� RQ�
ORJLVWLFDO� HIILFLHQF\�� 7KH� LQWHJUDWHG� DQG� VWUHDPOLQHG� PDQDJHPHQW� RI� IUDQFKLVH� VWRUHV�
GHSHQGV� LQ� ODUJH� PHDVXUH� RQ� WKHLU� ORJLVWLFDO� FHQWHUV�� $V� VXFK�� ORJLVWLFDO� FHQWHUV� FRQVWLWXWH�
WKH� NH\� OLQN� DQG� EHDUV� RQ� FRUH� FRPSHWLWLYHQHVV� LQ� IUDQFKLVH� VWRUH� UHWDLOLQJ�� 7KLV� WKHVLV�
EHJLQV� ZLWK� DQ� DQDO\VLV� RI� WKH� FXUUHQW� GHYHORSPHQWV� DQG� IRXU� EDVLF� ORJLVWLFDO� PRGHOV� RI�
IUDQFKLVH� VWRUH� UHWDLOLQJ� LQ� &KLQD�� SURFHHGV� WR� VXPPDUL]H� GHYHORSPHQWDO� WUHQGV� DV� ZHOO� DV�
IRFDO� LVVXHV� DQG� SURSRVHV� DQ� HIILFLHQF\� HQKDQFLQJ� SODQ��

� .H\� :RUGV� �� )UDQFKLVH� 6WRUH� 5HWDLOLQJ�� /RJLVWLFV� 2SHUDWLRQDO� 0RGHO�� 7KLUG� 3DUW\�
/RJLVWLFV�� 6HOI�VXSSRUW� /RJLVWLFV


Ⳓ�� *OUSPEVDUJPO

6LQFH� IUDQFKLVH� VWRUH� UHWDLOLQJ� HPHUJHG� LQ� WKH� ����V�� WKH� &KLQHVH� UHWDLO� VHFWRU� KDV�
DFKLHYHG� EUHDN�QHFN� GHYHORSPHQW�� :LWKLQ� D� SHULRG� RI� WZHQW\� \HDUV�� WKH� VFDOH� DGYDQWDJH� RI�
IUDQFKLVH� VWRUH� UHWDLOLQJ� KDV� HQDEOHG� LW� WR� VSDQ� DFURVV� VXFK� UHWDLO� VHFWRUV� DV� SKDUPDF\��

� � 5HVHDUFK� 3URIHVVRU�� )XGDQ� 8QLYHUVLW\�� �(�PDLO� �� OLGRQJ[LQ#IXGDQ�HGX�FQ�
� )XOO�WLPH� /HFWXUHU�� =KHMLDQJ� 2FHDQ� 8QLYHUVLW\�� �(�PDLO� �� MLDQJWDL\XDQ#JPDLO�FRP�
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ERRNV�� DXGLR�YLVXDO� SURGXFWV�� EXLOGLQJ� PDWHULDOV� DQG� IXUQLWXUH�� HWF�� ,Q� WHUPV� RI� EXVLQHVV�
PRGHOV�� IUDQFKLVH� VWRUH� UHWDLOLQJ� KDV� FRYHUHG� YDULRXV� UHWDLO� IRUPV�� GHSDUWPHQW� VWRUHV��
FRQYHQLHQFH� VWRUHV�� VSHFLDOL]HG� VWRUHV� DQG� ZDUHKRXVH� VWRUHV�� )UDQFKLVH� VWRUH� UHWDLOLQJ� LV� D�
UHYROXWLRQDU\� FKDQJH� LQ� &KLQD
V� UHWDLO� VHFWRU�� ,WV� GHYHORSPHQW� LV� ERWK� D� EUHDN� IURP� DQG� D�
FKDOOHQJH� WR� WKH� WUDGLWLRQDO� UHWDLO� PRGHOV� LQ� &KLQD�
)UDQFKLVH� VWRUH� UHWDLOLQJ�� EDVHG� RQ� D� FKDLQ� V\VWHP� DQG� ZLGH� GLVWULEXWLRQ� RI� RXWOHWV�� FXWV�

GRZQ� RQ� SXUFKDVLQJ� SULFHV� DQG� LQFUHDVHV� SURILW� PDUJLQV� ZLWK� D� FHQWUDO� SURFXUHPHQW� V\VWHP��
LWV� PXOWL�SXUSRVH�� VWUHDPOLQHG� ORJLVWLF� FHQWHUV� VHUYH� WR� UHGXFH� LQYHQWRU\� DQG� UHDS� SURILW� IURP�
ORJLVWLFV�� %\� IHHGLQJ� PDUNHW� LQIRUPDWLRQ� WR� PDQXIDFWXUHUV�� VHOI�RZQHG� 2(0� EUDQGV� FDQ� EH�
GHYHORSHG�� ZLWK� D� VOLFH� RI�PDQXIDFWXULQJ� SURILW� DV� WKH� UHZDUG�� )UDQFKLVH� VWRUH� UHWDLOLQJ� LV� DQ�
LGHDO� EXVLQHVV� PRGHO� WKDW� LQWHJUDWHV� WKH� IORZV� RI� FRPPHUFH�� ORJLVWLFV� DQG� LQIRUPDWLRQ� LQ� D�
PXWXDOO\� FRPSOHPHQWDU\� ZD\� �;X�� ������� $� PXOWL�\HDU� VXUYH\� UHOHDVHG� E\� &KLQD� )UDQFKLVH�
VWRUH� $VVRFLDWLRQ� LQ� ����� VKRZV� WKDW� WKH� UHWDLO� VHFWRU� LQ� &KLQD� KDV� EHHQ� RQ� WKH� SDWK� RI�
VFDOH� H[SDQVLRQ�� DQG� IUDQFKLVH� VWRUH� UHWDLOLQJ� LQ� &KLQD� LV� WUDQVLWLRQLQJ� IURP� KLJK�VSHHG�
GHYHORSPHQW� WR� D� VWDJH� IHDWXULQJ� VWHDG\� JURZWK�� 7KH� ,QGXVWU\� $QQDOV� ����� UHOHDVHG� E\�
&KLQD� )UDQFKLVH� VWRUH� $VVRFLDWLRQ� VKRZV� WKDW� WKH� WRS���� UHWDLOHUV� DFKLHYHG� D� WRWDO� VDOHV�
YROXPH� RI� ����WULOOLRQ� 50%�� UHSUHVHQWLQJ� D� \HDU�RQ�\HDU� LQFUHDVH� RI� ������ DQG� DFFRXQWLQJ�
IRU� ���SHUFHQW� RI� WRWDO� UHWDLO� VDOHV�� 6XQLQJ� $SSOLDQFHV� *URXS� WRSSHG� WKH� OLVW� ZLWK�����ELOOLRQ�
LQ� UHWDLO� VDOHV�� ZKLOH� *20(�� %DLOLDQ�� 'DVKDQJ�� +XDUXQ� UDQNHG� �QG� WR� �WK�� ZLWK� VDOHV�
YROXPH� UHVSHFWLYHO\� DW������� ����������� DQG� ����ELOOLRQ� 50%�� 7KH� ODVW� UHWDLOHU� RQ� WKH�
WRS���� OLVW� KDG� D� VDOHV� YROXPH� RI� ���� ELOOLRQ�� LQFUHDVLQJ� ���� RYHU� WKH� ODVW� \HDU�
:LWK� WKH� RQJRLQJ� GHYHORSPHQW� RI� )UDQFKLVH� VWRUH� UHWDLOLQJ� LQ� &KLQD�� WKH� LPSRUWDQFH� RI�

GLVWULEXWLRQ� DQG� ORJLVWLFV� KDV� FRPH� WR� WKH� IRUH� IRU� UHWDLOHUV�� 0DQ\� ODUJH� DQG� PHGLXP�
IUDQFKLVH� VWRUH� FRPSDQLHV� KDYH� VHW� XS� VHOI�VXSSRUW� GLVWULEXWLRQ� FHQWHUV� WR� GHDO� ZLWK�
PXOWL�DVVRUWPHQW� DQG� VPDOO�EDWFK� ORJLVWLFV�� $FFRUGLQJ� WR� WKH� ODWHVW� VWDWLVWLFV� IURP� WKH� &KLQD�
)UDQFKLVH� VWRUH� $VVRFLDWLRQ�� ���� RI� WKH� WRS� ���� UHWDLOHUV� KDYH� VHOI�VXSSRUW� ORJLVWLFV� FHQWHU��
ZLWK� DQ� DYHUDJH� GLVWULEXWLRQ� FHQWHU� RI� ������� VTXDUH� PHWHUV�� ,Q� FRQWUDVW�� RQO\� ������� RI�
VPDOO�WR�PHGLXP� UHWDLOHUV
� RSHUDWLRQ� LV� XS� WR� WKH� VWDQGDUG� RI� FHQWUDOL]HG� SXUFKDVLQJ� DQG�
LQWHJUDWHG� GLVWULEXWLRQ�� 7KH� PRGHUQL]DWLRQ� RI� ORJLVWLFDO� PDQDJHPHQW� LV� LQWHQGHG� WR� GHOLYHU�
H[SHFWHG� ORJLVWLFDO� VHUYLFH� DW� D� PLQLPDO� FRVW�� RU� WR� GHOLYHU� ORJLVWLFDO� VHUYLFHV� RI� WKH�
KLJKHVW�SRVVLEOH� TXDOLW\� ZLWK� D� IL[HG� ORJLVWLFDO� EXGJHW�� $OWKRXJK� WKH� FXUUHQW� ORJLVWLFDO�
PDQDJHPHQW� PRGHOV� KDYH� SOD\HG� D� ZLGHO\� UHFRJQL]HG� UROH� LQ� HQKDQFLQJ� UHWDLOHUV
�
PDQDJHPHQW� HIILFLHQF\� DQG� ORZHU� FRVWV�� PDQ\� UHWDLOHUV� VWLOO� KDYHQ
W� FRPH� WR� WHUPV� ZLWK�
PRGHUQ� ORJLVWLFDO� SKLORVRSKLHV�� UHVXOWLQJ� LQ� ORZ� ORJLVWLFDO� RSHUDWLRQ� HIILFLHQF\� UHODWLQJ� WR� D�
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WUDGLWLRQDO� VWRUDJH� RSHUDWLRQ� PRGH�� ,Q� WKH� SURFHVV� RI� WUDQV�UHJLRQDO� GHYHORSPHQW� SURFHVV� LQ�
SDUWLFXODU�� PDQ\� FRPSDQLHV� IDLO� RQ� DFFRXQW� RI� SRRU� ORJLVWLFV� DQG� VXSSO\� FKDLQ� PDQDJHPHQW��
%\� GHWDLOLQJ� DQG� DQDO\]LQJ� WKH� IRXU� SULPDU\� ORJLVWLFDO� RSHUDWLRQ� PRGHOV� HPSOR\HG� E\�
IUDQFKLVH� VWRUH� UHWDLOHUV�� WKLV� WKHVLV� VHWV� RXW� WR� LGHQWLI\� WKH� SUREOHPV� LQ� WKH� ORJLVWLFDO� V\VWHPV�
RI� IUDQFKLVH� VWRUH� UHWDLOHUV�� SURYLGH� UDWLRQDO� LPSURYHPHQW� VXJJHVWLRQV� DQG� SXW� IRUWK� ORJLVWLFV�
RSWLPL]DWLRQ� SODQV� IRU� &KLQHVH� IUDQFKLVH� VWRUH� UHWDLOHUV��

ⳓ��.BKPS� -PHJTUJDBM�0QFSBUJPO�.PEFMT�6TFE�CZ�

'SBODIJTF�4UPSF�3FUBJMFST

0RGHUQ� ORJLVWLFV� KDV� ORQJ� EHHQ� D� KLJKO\� HPSKDVL]HG� DVSHFW� LQ� GHYHORSHG� FRXQWULHV�� ZLWK�
D� ODUJH� QXPEHU� RI� VFKRODUV� KDYLQJ� GHYRWHG� WLPH� DQG� H[SHQVHV� WR� LQ�GHSWK� UHVHDUFK� DQG� D�
ZLGH� UDQJH� RI� WKHRULHV� KDYLQJ� EHHQ� IRUPXODWHG�� 0HDQZKLOH�� FROOHJHV� DQG� UHVHDUFK� LQVWLWXWHV�
DEURDG� KDYH� VHW� XS� ORJLVWLFV� GLVFLSOLQHV� DQG� WUDLQLQJ� FHQWHUV�� ERRVWLQJ� WKH� GHYHORSPHQW� RI�
ORJLVWLFV� ZLWK� D� QRQ�VWRS� LQIXVLRQ� RI� KLJK�OHYHO� ORJLVWLFV� H[SHUW�� ,Q� &KLQD� KRZHYHU�� WKH� YDOXH�
RI� ORJLVWLFV� DV� D� QHZ� LQGXVWU\� KDV� QRW� EHHQ� NHHQO\� UHDOL]HG�� $QG� IRU� D� ORQJ� WLPH�� ORJLVWLFV�
LQ� &KLQD� UHPDLQHG� DW� DQ� HPEU\RQLF� VWDJH�� /RJLVWLFV� KDYH� XQGHUJRQH� WUHPHQGRXV� SURJUHVV�
ZLWK� GHHSHQHG� XQGHUVWDQGLQJ� DQG� IRFXVHG� DWWHQWLRQ� LQ� WKH� DFDGHPLD�� ,Q� ODWH� ����V�� D� VSXUW�
RI� LQWHQVLYH� UHVHDUFKHV� VXUIDFHG�� DORQJ� ZLWK� H[SDQGLQJ� UHVHDUFK� SHULPHWHUV�� LQFUHDVLQJ�
QXPEHU� RI� UHVHDUFKHUV� DQG� UHVHDUFK� UHVXOWV�� LQFOXGLQJ�$� 6WXG\� RQ� /RJLVWLFV� DQG� 'LVWULEXWLRQ�
&HQWHUV� �=KRX�	�*XDQJ�� ������� 8UJHQW� /RJLVWLFV� 3UREOHPV�$ZDLWLQJ� 6ROXWLRQV� �7DR�	� =KX��
������� 6XSSO\� &KDLQ� 3UREOHPV� �/L�� ������� 5HVHDUFK� RQ� 7KLUG� 3DUW\� /RJLVWLFV� �/LX�� ������
:DQJ�� ������ 6KL�� ������� /RJLVWLFDO� 3UREOHPV� XQGHU� (�FRPPHUFH� (QYLURQPHQW� �6XQ� HW� DO���
������ )X�� ������� $FFRUGLQJ� WR� WKH� W\SH� RI� SURYLGHUV� RI� ORJLVWLFDO� VHUYLFHV�� WKH� ORJLVWLFDO�
RSHUDWLRQDO� PRGHOV� LQ� &KLQD
V� IUDQFKLVH� VWRUH� UHWDLOLQJ� FDQ� EH� GLYLGHG� LQWR� IRXU� W\SHV��
)LUVW� RI� DOO�� WKHUH� LV� WKH� UHWDLOHU� VHOI�VXSSRUW� ORJLVWLFV� 	� GLVWULEXWLRQ� PRGHO�� LQ� ZKLFK�

IUDQFKLVH� VWRUH� UHWDLOHUV� VHW� XS� ORJLVWLFDO� FHQWHUV� ZLWK� WKHLU� RZQ� IXQGLQJ�� 6RPH� ODUJH�VFDOH�
&KLQHVH� UHWDLOHUV� KDYH� WKHLU� RZQ� ORJLVWLFDO� FHQWHUV� EHFDXVH� D� ODUJH� SURSRUWLRQ� RI� WKHP� ZHUH�
HYROYHG� IURP� FRPSDQLHV� WKDW� GHDOW� LQ� IRRGVWXIIV�� SURGXFH�� JUDLQ� DQG� FHUHDO� DORQJ� ZLWK�
DFFRPSDQ\LQJ� VDOHV� QHWZRUNV�� 7KHVH� FRPSDQLHV� KDYH� WKH� VLWHV�� HTXLSPHQWV� DQG� SHUVRQQHO�
QHFHVVDU\� IRU� ORJLVWLFDO� RSHUDWLRQV�� 2Q� WKH� RWKHU� KDQG�� DOWKRXJK� WKH� FRRSHUDWLRQ� ZLWK�
UHWDLOHUV� DQG� ORJLVWLFDO� FRPSDQLHV� \LHOG� FHUWDLQ� DGYDQWDJHV�� FRRSHUDWLRQ� LV� IUDXJKW� ZLWK� ULVNV�
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GXH� WR� GLIIHUHQFHV� LQ� ORFDWLRQ�� FXOWXUH�� ODZ�� YDOXHV� DQG� PDQDJHPHQW� PHWKRGV�� 6XFK�
PDQDJHPHQW� SUREOHPV� DUH� OLNHO\� WR� DULVH� DV� RXWVRXUFLQJ� GHFLVLRQ� ULVNV�� RXWVRXUFLQJ� FRQWUDFW�
LUUHJXODULWLHV�� RXWVRXUFLQJ� SULFH� PDUN�XSV�� ORZ�TXDOLW\� VHUYLFHV� DQG� SRRU� FOLHQW� PDQDJHPHQW�
FDSDELOLW\�� 0HDQZKLOH�� D� YLUWXDO� RUJDQL]DWLRQDO� VWUXFWXUH� ZHDNHQV� WKH� PDQDJHPHQW� V\VWHP�
DQG� LQFUHDVHV� XQFHUWDLQWLHV�� ZKLFK� LV� OLNHO\� WR� FDXVH� ULVNV� LQ� FRRSHUDWLRQ� �:DQJ� 	� /LX��
������� 6XFK� XQFHUWDLQWLHV� DUH� OLNHO\� WR� VWHP� IURP� ODFN� RI� FRQVHQVXV�� HIIHFWLYH�
FRPPXQLFDWLRQ� DQG� WUXVW�� 7KHVH� SRWHQWLDO� ULVNV� DUH� SURQH� WR� FRPSURPLVH� H[SHFWHG� JDLQV�
IURP� FRRSHUDWLRQ� VXFK� DV� ORZHUHG� FRVWV�� UHGXFHG� UHVSRQVH� WLPH� DQG� DGGHG�PDUNHW� YDOXH�� HWF��
$FFRUGLQJ� WR� WKH� VWDWLVWLFV� IURP� &KLQD� )UDQFKLVH� VWRUH� $VVRFLDWLRQ�� ��� SHUFHQW� RI� UHWDLOHUV�

RQ� WKH� WRS� ���� GRPHVWLF� UHWDLOHU� OLVW� LQ� ����� KDG� WKHLU� RZQ� ORJLVWLFDO� V\VWHPV�� ZLWK� DQ�
DYHUDJH� ORJLVWLFV� IORRU� VSDFH� RI� ����� VTXDUH� PHWHUV�� 6HOI�VXSSRUW� ORJLVWLFV� FHQWHUV� DUH� D�
FUXFLDO� FRPSRQHQW� RI� IUDQFKLVH� VWRUH� UHWDLOHUV�� 7KH\� DUH� IOH[LEOH�� JHDUHG� WRZDUG� WKH� VSHFLILF�
QHHGV� RI� VWRUH� RXWOHWV� DQG� DUH� VXLWDEOH� IRU� ODUJH�VFDOH� UHWDLOHUV�� )RU� VPDOO�WR�PHGLXP�
UHWDLOHUV�� VHWWLQJ� XS� VHOI�VXSSRUW� ORJLVWLFV� 	� GLVWULEXWLRQ� FHQWHUV� ZRXOG� EULQJ� KXJH�
FRQVWUXFWLRQ� DQG� RSHUDWLRQ� FRVWV�� UHVXOWLQJ� LQ� FRUSRUDWH� UHVRXUFH� ZDVWH�� 7KHUHIRUH�� ORJLVWLFV�
DUH� VWLOO� SRWHQWLDO� SLWIDOOV� IRU� UHWDLOHUV�� 2QH� VXUYH\� VKRZV� WKDW� RXW�RI�VWRFN� UDWH� RI� GRPHVWLF�
UHWDLOHUV� LV� DURXQG� ��� SHUFHQW�� FDXVLQJ� DQQXDO� ORVVHV� RI� ��� ELOOLRQ�� 6WRFN�RXWV� LQGXFH� D� UDQJH�
RI� EX\LQJ� EHKDYLRU� RQ� FXVWRPHUV
� SDUW�� ���� RI� WKHP�ZRXOG� EX\� DOWHUQDWLYHV�� ����ZRXOG� QRW�
EX\� DJDLQ�� ���� ZRXOG� JR� WR� DQRWKHU� VWRUH�� 7KH� UDWH� RI� FKDQJH�VWRUH� EX\LQJ� DPRQJ�
FXVWRPHUV� LV� �����
7KH� VHFRQG� PRGHO� LV� WKH� WKLUG� SDUW\� ORJLVWLFV� DQG� GLVWULEXWLRQ� PRGHO�� LQ� ZKLFK� IUDQFKLVH�

VWRUH� UHWDLOHUV� RXWVRXUFH� SDUW� RU� DOO� RI� ORJLVWLFDO� VHUYLFHV� WR� VSHFLDOL]HG� ORJLVWLFDO� FRPSDQLHV�
�:DQJ� 	� /LX�� ������� 8QGHU� WKLV� PRGH�� ORJLVWLFV� 	� GLVWULEXWLRQ� FHQWHUV� DUH� ODUJH� DQG� KDYH�
IXOO�UDQJH� GHOLYHU\� FDSDFLWLHV�� ,WV� DGYDQWDJH� OLHV� LQ� VSHFLDOL]HG� DQG� KLJK�TXDOLW\� VHUYLFH�� ORZ�
ORJLVWLFDO� FRVWV�� DORQJ� ZLWK� DGYDQFHG� PDQDJHPHQW� DQG� HTXLSPHQWV�� ,WV� GLVDGYDQWDJH� LV� WKDW�
ZLWK� SURILW� DV� WKH� LQFHQWLYH�� ORJLVWLFDO� FHQWHUV� ZLOO� GLYLGH� FOLHQWV� LQWR� PDMRU� FOLHQWV� DQG�
DYHUDJH� FOLHQWV� ZLWK� DQ� ������ UDWLR� DQG� SURYLGH� WKHP� ZLWK� GLIIHUHQWLDWHG� ORJLVWLFDO� VHUYLFHV��
,Q� UHFHQW� \HDUV�� VRPH� LQWHUQDWLRQDO� UHWDLOHUV� KDYH� JUDGXDOO\� HPEDUNHG� RQ� WKH� MRXUQH\� RI�

IRFXVLQJ� RQ� FRUH� EXVLQHVV� DQG� VSHFLDOL]HG� GHYHORSPHQW�� ZKLOH� RXWVRXUFLQJ� ORJLVWLFV� WR�
VSHFLDOL]HG� ORJLVWLFDO� VHUYLFH� FRPSDQLHV�� 7KLV� WUHQG� LV� PRUH� DQG� PRUH� REYLRXV�� ,Q� -DSDQ��
DURXQG� ��� SHUFHQW� RI� IUDQFKLVH� VWRUHV� UHO\� RQ� VSHFLDOL]HG� ORJLVWLFV� FRPSDQLHV�� LQFOXGLQJ� ����
FRQYHQLHQFH� VWRUHV� DQG� ,WR�<RNDGR�� ,Q� -DSDQ�� LQGLYLGXDOO\�RZQHG� UHWDLO� VWRUHV� DFFRXQW� IRU� ���
SHUFHQW� RI� DOO� VWRUHV�� $� FRPSHWLWLYH� PDUNHW� FRPSHOV� WKHVH� VWRUHV� WR� UHO\� RQ� WKLUG�SDUW\�
ORJLVWLFV�� ,Q� WKH� UHWDLO� VHFWRU� LQ� &KLQD�� WKLUG�SDUW\� GLVWULEXWLRQ� LV� QRW� SUHYDOHQW�� EXW� VRPH�
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VXSHUPDUNHW� FKDLQV� KDYH� PDGH� EHQHILFLDO� WULDO� UXQV� RI� WKLUG� SDUW\� GLVWULEXWLRQ�� $V� HDUO\� DV�
������ %HLMLQJ� :XPHL� DQG� +XDQJ� 7LDQEDL� VLJQHG� D� FRQWUDFW� GHOHJDWLQJ� WKH� ODWWHU� ZLWK� WKH�
UHVSRQVLELOLW\� RI� ORJLVWLF� VHUYLFHV�� :XPHL� KDV� PRUH� WKDQ� ���� FRQYHQLHQFH� VWRUHV� DQG�
FRQYHQLHQFH� VXSHUPDUNHWV� LQ� %HLMLQJ�� ZKLOH� +XDQJ� 7LDQEDL� LV� D� VSHFLDOL]HG� WKLUG�SDUW\�
ORJLVWLFV� FRPSDQ\�� $V� DQ� LQLWLDO� VWHS�� WKH� FRRSHUDWLRQ� EHWZHHQ� :XPHL� DQG� +XDQJ� 7LDQEDL��
ZLWK� WKH� ODWWHU� FKDUJHG� ZLWK� SURYLGLQJ� ORJLVWLFDO� VHUYLFHV� WR� ���� SOXV� :XPHL� VWRUHV�� LV�
SRLVHG� WR� FKDOOHQJH� WKH� GRPLQDQFH� RI� WKH� VHOI�VXSSRUW� PRGH� RI� ORJLVWLFV��
)URP� WKH� SHUVSHFWLYH� RI� GHYHORSPHQWDO� VWUDWHJ\�� DSDUW� IURP� JDLQLQJ� VSHFLDOL]HG� VHUYLFHV��

WHFKQRORJLHV� DQG� D� FRVW� DGYDQWDJH�� IUDQFKLVH� VWRUH� UHWDLOHUV� JHW� VWUDWHJLF� EHQHILWV� DV�
ZHOO�/XR�� ������� )LUVW� RI� DOO�� WKHLU� IRFXV� FDQ� EH� ODLG� RQ� GHYHORSPHQW� FRUH� EXVLQHVV�� 7KH�
FRUH� EXVLQHVV� RI� D� UHWDLOHU� LV� WR� FKRRVH� QHZ� VLWHV� IRU� RXWOHWV�� H[SDQG� VDOHV� QHWZRUNV�� GR�
VDOHV� SURPRWLRQV�� GHFLGH� RQ� SURGXFW� OD\RXW� DQG� SXUFKDVLQJ�� %\� RXWVRXUFLQJ� ORJLVWLFV��
IUDQFKLVH� VWRUH� UHWDLOHUV� FDQ� IRFXV� OLPLWHG� UHVRXUFHV� WR� WKHLU� FRUH� EXVLQHVV�� 6HFRQG�� E\�
GUDZLQJ� RQ� WKLUG�SDUW\� ORJLVWLFV�� IUDQFKLVH� VWRUH� UHWDLOHUV� FDQ� UHGXFH� LQYHVWPHQW� DQG� ORZHU�
ULVNV�� 7KH� LQIUDVWUXFWXUH�� HTXLSPHQWV� DQG� ,7� V\VWHPV� QHHGHG� IRU� PRGHUQ� ORJLVWLFV� UHTXLUH�
KXJH� LQYHVWPHQWV�� %HFDXVH� RI� XQFHUWDLQWLHV� DQG� FRPSOH[LWLHV�� WUHPHQGRXV� LQYHVWPHQW� ULVNV�
DUH� LQYROYHG�� 7KHUHIRUH�� ZLWK� WKH� ULVH� DQG� PDWXULQJ� RI� VSHFLDOL]HG� ORJLVWLFDO� FRPSDQLHV��
RXWVRXUFLQJ� SURGXFW� GLVWULEXWLRQ� RU� DOO� ORJLVWLFDO� ZRUN� WR� ORJLVWLFDO� FRPSDQLHV� ZRXOG� EH� D�
FKRLFH� IRU� IUDQFKLVH� VWRUH� UHWDLOHUV�� 6RPH� EXVLQHVV� GHSDUWPHQWV� VXFK� DV� WUDQVSRUW� DQG� VWRUDJH�
PDQDJHPHQW� DV� SDUW� RI� WKH� ORJLVWLFV� VHFWRU� KDYH� EHHQ� VHSDUDWHG� IURP� WKH� PDLQ� SDUHQW�
FRPSDQ\� DQG� VSHFLDOL]HG� LQ� ORJLVWLFDO� VHUYLFHV�� 6RPH� ORJLVWLFDO� FRPSDQLHV� KDYH� EHJXQ�
SURYLGLQJ� VHUYLFHV� JHDUHG� WRZDUGV� IUDQFKLVH� VWRUH� UHWDLOHUV��
7KH� WKLUG� PRGHO� LV� VXSSOLHU� GLVWULEXWLRQ� PRGH�� 6XSSOLHUV� DUH� GLUHFWO\� UHVSRQVLEOH� IRU� WKH�

GLVWULEXWLRQ� RI� WKHLU� SURGXFWV�� ,QGLYLGXDO� IUDQFKLVH� VWRUHV� VHQG� RUGHUV� WR� VXSSOLHUV�� ZKR� WKHQ�
VHQG� WKH� QHHGHG� SURGXFWV� WR� RXWOHWV� ZLWKLQ� D� SUHVFULEHG� WLPH� OLPLW�� 7KLV� LV� D� V\VWHP� ZKHUH�
WKH� UHWDLOHUV
� VXSSOLHUV� HVWDEOLVK� D� VHOI�RZQHG� GLVWULEXWLRQ� 	� ORJLVWLFDO� V\VWHP� WR� VHUYLFH�
IUDQFKLVH� VWRUHV
� QHHGV�� 0DQ\� RI� &KLQD
V� PDQXIDFWXULQJ� JLDQWV� KDYH� GLVWULEXWLRQ� V\VWHPV� RI�
WKHLU� RZQ�� DQG� E\� H[WHQGLQJ� WKHLU� GLVWULEXWLRQ� FKDQQHOV� WR� IUDQFKLVH� VWRUHV�� VXSSOLHUV� FDQ�
GLUHFWO\� VHQG� SURGXFWV� WR� RXWOHWV�� WDNH� +DLHU� /RJLVWLFV� 	� 'LVWULEXWLRQ� &HQWHU� DQG� 'D[LQJ�
$SSOLDQFH� IRU� H[DPSOH�� 7KLV� VXSSOLHU� GLVWULEXWLRQ� PRGH
V� DGYDQWDJH� OLHV� LQ� JUHDWO\� UHGXFHG�
IUDQFKLVH� VWRUH� RSHUDWLRQDO� FRVWV� DQG� FRPSOH[LW\�� 7KHUHIRUH�� VPDOO�WR�PHGLXP� IUDQFKLVH� VWRUH�
UHWDLOHUV� JHQHUDOO\� UHO\� RQ� VXSSOLHUV� IRU� GLVWULEXWLRQ�� +RZHYHU�� XQGHU� WKLV� ORJLVWLFDO� V\VWHP��
ORJLVWLFDO� VHUYLFH� LV� XQGHU� WKH� FRQVWUDLQWV� RI� VXSSOLHUV
� ORJLVWLFDO� OLPLWV� DQG� LV� GHSHQGHQW� RQ�
HIIHFWLYH� LQIRUPDWLRQ� VKDULQJ� EHWZHHQ� WKH� VWRUHV� DQG� VXSSOLHUV�� $FFRUGLQJ� WR� &KLQD�
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:DUHKRXVLQJ� $VVRFLDWLRQ
V� ����� VXUYH\� RQ� ORJLVWLFV� LQ� &KLQD�� ��� SHUFHQW� RI� &KLQHVH�
EXVLQHVVHV
� ORJLVWLFDO� QHHGV� DUH� VHUYLFHG� E\� VXSSOLHUV�� 0DQXIDFWXULQJ� FRPSDQLHV� DUUDQJH�
ORJLVWLFDO� VHUYLFHV� RQ� WKH� EDVLV� RI� SURGXFW� FKDUDFWHULVWLFV�� GLVWDQFH�� IUHLJKW� FDSDFLW\� DQG�
VHDVRQDO� GLIIHUHQFHV��
7KH� IRXUWK� PRGHO� LV� MRLQW� GLVWULEXWLRQ� PRGH�� -RLQW� GLVWULEXWLRQ� UHIHUV� WR� VHYHUDO� UHWDLOHUV�

SRROLQJ� IXQGV� WR� VHW� XS� MRLQWO\�RZQHG� GLVWULEXWLRQ� FHQWHUV� XQGHU� MRLQW� PDQDJHPHQW� ZLWK� WKH�
SXUSRVH� RI� UDWLRQDOL]LQJ� RYHUDOO� ORJLVWLFV� DQG� SURYLGLQJ� XQLIRUP� ORJLVWLFDO� VHUYLFHV� IRU� DOO�
SDUWLFLSDQWV�:DQJ� 	� /LX�� ������� ,WV� DGYDQWDJHV� DUH� WZRIROG�� )LUVW� RI� DOO�� E\� PHDQV� RI� MRLQW�
GLVWULEXWLRQ� IRU� PRUH� WKDQ� RQH� UHWDLOHUV�� YHKLFOH� XWLOL]DWLRQ� UDWH� FDQ� EH� UDLVHG� ZLWK� ORZHU�
FRVWV� DQG� EHWWHU� VHUYLFHV�� VR� WKDW� ORJLVWLFDO� HIILFLHQF\� DQG� ORJLVWLFDO� UDWLRQDOL]DWLRQ� OHYHO� FDQ�
EH� UDLVHG�� 6HFRQGO\�� VRFLDO� UHVRXUFHV� FDQ� EH� XVHG� LQ� D�PXWXDOO\� FRPSOHPHQWDU\�ZD\�� OHDGLQJ�
WR� EHWWHU� XWLOL]DWLRQ� RI� UHVRXUFHV�� 7KH� GUDZEDFN� RI� WKH� MRLQW� GLVWULEXWLRQ� PRGH� OLHV� LQ�
FRRUGLQDWLRQ� DQG� RUJDQL]DWLRQ� GLIILFXOWLHV�� &DUJR� RZQHUV� KDYH� GLIIHUHQW� UHTXLUHPHQWV�
UHJDUGLQJ� WLPH�� ORFDWLRQ�� VDIHW\� DQG� QXPEHUV� IRU� WKHLU� IUHLJKW�� ,W� LV� GLIILFXOW� WR� VDWLVI\�
FRPSHWLQJ� GHPDQGV�� WKHUH� DUH� DGGLWLRQDO� GLIILFXOWLHV� LQ� DOORFDWLQJ� EHQHILWV�� %HFDXVH� WKH�
EHQHILWV� IRU� HDFK� UHWDLOHU� LQ� MRLQW� GLVWULEXWLRQ� LV� KDUG� WR� PHDVXUH� REMHFWLYHO\�� WKH� IDLU� DQG�
UHDVRQDEOH� DSSRUWLRQLQJ� RI� VHUYLFHV� LV� KDUG�� EHVLGHV�� VRPH� EXVLQHVV� VHFUHWV� DUH� SURQH� WR�
OHDNV� LQ� MRLQW� GLVWULEXWLRQ�� 6RPH� FDUJR� RZQHUV� DUH� XQZLOOLQJ� WR� SDUWLFLSDWH� EHFDXVH� RI�
FRQFHUQV� DERXW� EXVLQHVV� VHFUHWV��

Ⳕ�� 5IF�$VSSFOU� 'SBODIJTF�4UPSF�3FUBJM� -PHJTUJDT� 4ZTUFN�

BOE�&YJTUJOH�1SPCMFNT

����� 'SBODIJTF�4UPSF�3FUBJM� -PHJTUJDT� 4ZTUFN�

)UDQFKLVH� UHWDLOLQJ� ORJLVWLFDO� V\VWHP� LQWHJUDWHV� LQYHQWRU\� LQIRUPDWLRQ� EHDULQJ� RQ�
SXUFKDVLQJ� GHFLVLRQV� DQG� WKH� IORZ� RI� JRRGV� ZLWK� WKH� EHVW�SRVVLEOH� ORJLVWLFDO� PRGHO�� ,W�
FRPSULVHV� DOO� WKH� OLQNV� LQ� WKH� SURFHVV� WKDW� GHOLYHUV� SURGXFWV� WR� FOLHQWV� ZLWK� PLQLPXP� FRVWV��
,WV� VXE�V\VWHPV� LQFOXGH� GLVWULEXWLRQ�� LQYHQWRU\� FRQWURO�� VWRUDJH� PDQDJHPHQW�� SURFHVVLQJ��
UHIXQG� PDQDJHPHQW�� HWF�=KDQJ� 	� ;LDR�� ������� ,WV� EDVLF� IXQFWLRQ� LV� WR� GHOLYHU� UHTXLUHG�
SURGXFWV� WR� VDOHV� SODWIRUPV� RU� FXVWRPHUV� ZLWK� PLQLPDO� RSHUDWLRQ� FRVWV��
:LWK� WKH� SURGXFW� UDQJH� H[SDQGLQJ� DQG� VDOHV� FKDQQHOV� IRU� UHWDLOHUV� GLYHUVLI\LQJ�� UHWDLOHUV�
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4VQQMJFS "O� *OUFHSBUFE� -PHJTUJDT� 4ZTUFNT� PG� 'SBODIJTF� 3FUBJMFST $VTUPNFS

8IPMFTBMFST

.BOBHFNFOU

1SPEVDU

.BOBHFNFOU

$IBOOFMT

.BOBHFNFOU

4UPSFT

.BOBHFNFOU

�� *ODSFBTF� JO�
TBMFT� WPMVNF

�� 3FEVDF�

� � NBOBHFNFOU

� � � � � DPTU

�� *OWFOUPSZ
� � � MFWFMT

�� *OWFOUPSZ

� � UVSOPWFS�

�� 'BTU� BOE

� � &GGFDUJWF

� � MPX�DPTU

�� %FMJWFSZ� PG

� � HPPET

�� 4BMFT�

� � WPMVNF

�� (PPET

� � BWBJMBCMF

PXVW� FDWHU� WR� PRUH� GLYHUVH� DQG� PXOWL�WLHUHG� FRQVXPHU� GHPDQGV�� ,Q� WKH� EX\LQJ�VHOOLQJ�
UHODWLRQ� EHWZHHQ� PDQXIDFWXULQJ� DQG� UHWDLOLQJ�� UHWDLOHUV� KROG� WKH� XSSHU� KDQG�� 7KH� UHWDLOLQJ�
VHFWRU� LQIOXHQFHV� DQG� JXLGHV� PDQXIDFWXULQJ� ZLWK� LWV� YDVW� VDOHV� QHWZRUN�� GLUHFW� FRQWDFW� ZLWK�
FRQVXPHU� EDVH�� VDOHV� FDSDFLWLHV�� VDOHV� 	� FRQVXPHU� QHHGV� LQIRUPDWLRQ� SURFHVVLQJ� FDSDFLWLHV��
6X� 	� =KX������� VXPPDUL]H� WKH� ORJLVWLF� V\VWHP� DV� IROORZV� LQ� &KDUW� ��� 7RGD\
V� IUDQFKLVH�
UHWDLOHUV� FDQ� EXLOG� D� QHZ� NLQG� RI� ORJLVWLF� V\VWHP� E\� LQWHJUDWLQJ� WKHLU� PDLQ� IXQFWLRQV� LQ� WKH�
ORJLVWLF� V\VWHP� DQG� LQWHJUDWLQJ� FKDQQHO� UHVRXUFHV�� 7KHUHIRUH� LW� ZRXOG� EH� SRVVLEOH� WR� GHOLYHU�
TXDOLW\� VHUYLFH� WR� HQG� FRQVXPHUV� ZLWK� PLQLPDO� FRVWV� RQ� WKH� RQH� KDQG� DQG� FRQWURO� VDOHV�
FKDQQHOV� ZLWK� DQ� HGJH� RYHU� VXSSOLHUV��

'JHVSFT� �� � "O� *OUFHSBUFE� -PHJTUJD� 4ZTUFN� PG� 'SBODIJTF� 3FUBJMFST

����� 1SPCMFNT� PG�$IJOFTF�3FUBJMFST�� -PHJTUJD�%FWFMPQNFOU

)LUVW� RI� DOO�� LQIRUPDWLRQ� IORZ� LQ� ORJLVWLFDO� RSHUDWLRQV� LV� QRW� VPRRWK�� 0DQ\� RI� &KLQD
V�
UHWDLOHUV� DUH� QRW� VWDQGDUG� HTXLSSHG� ZLWK� (26�(OHFWURQLF� 2UGHULQJ� 6\VWHP�� DQG� (',�
�(OHFWURQLF� 'DWD� ,QWHUFKDQJH�� LQ� LQWHUQDO� GDWD� FROOHFWLQJ� DQG� H[WHUQDO� LQIRUPDWLRQ� VKDULQJ��
&RPSDUHG� ZLWK� PRGHUQ� DXWRPDWHG� ORJLVWLFV� LQ� IRUHLJQ� UHWDLOHUV�� PDWHULDO� FRQVXPSWLRQ� DQG�
ORJLVWLF� FRVWV� DUH� H[FHHGLQJO\� KLJK�:DQJ�� �������
,W� LV� UHSRUWHG� WKDW� ,7� LQYHVWPHQW� PDGH� E\� &KLQHVH� UHWDLOHUV� DFFRXQWV� IRU� OHVV� WKDQ� �����
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RI� WKHLU� UHWDLO� VDOHV�� ZKLOH� WKH� ILJXUH� IRU� LQWHUQDWLRQDO� UHWDLOLQJ� JLDQWV� VWDQGV� PRVWO\� DERYH�
���� &KLQHVH� ORJLVWLF� RSHUDWRUV
� ,7� LQYHVWPHQW� WDNHV� XS� �� SHUFHQW� RI� WRWDO� FDSLWDO�� ZKLOH� WKH�
QXPEHU� IRU� IRUHLJQ� FRPSDQLHV� DYHUDJHV� ����� SHUFHQW�� 7KH� SURFHVVLQJ�� DQDO\VLV� DQG� PLQLQJ�
RI� LQIRUPDWLRQ� DUH� LQ� WKH� ODFNLQJ�� ZLWK� FRUSRUDWH� ORJLVWLF� LQIRUPDWLRQ� V\VWHP� XQGHUXVHG�� 2Q�
WKH� RWKHU� KDQG�� PRGHUQ� LQIRUPDWLRQ� WHFKQRORJ\� DQG� FRPSXWHU� WHFKQRORJ\� DUH� ZLGHO\� LQ� XVH�
LQ� ZHVWHUQ� UHWDLOHUV�� ,Q� $PHULFD�� (XURSH� DQG� -DSDQ�� PRVW� UHWDLOHUV� XVH� 326�� (26�� 6&0��
0,6� DQG� &06� LQIRUPDWLRQ� V\VWHPV� WR� HQKDQFH� PDQDJHPHQW� OHYHO� DQG� HIILFLHQF\��
6HFRQG�� ORJLVWLF� RSHUDWLRQ� VFDOHV� DUH� VPDOO� ZLWK� ORZ� VWDQGDUGL]HG� GLVWULEXWLRQ� HIILFLHQF\��

0RVW� UHWDLOHUV� LQ� &KLQD� KDYH� VPDOO� ORJLVWLF� VFDOHV�� ZLWK� PRVW� RI� ORJLVWLF� FHQWHUV� EHORZ� WKH�
HQWU\�OHYHO� UHTXLUHPHQWV� IRU� VFDOH� HFRQRP\�� 6WDWLVWLFV� KDYH� VKRZQ� WKDW� DOWKRXJK� RQ� DYHUDJH�
&KLQD
V� UHWDLOHUV� UHWDLOHUV� KDYH� ��� VWRUHV�� EXW� PDQ\� UHWDLOHUV� KDYH� RQO\� ���� VWRUHV�� 7KH�
ELJJHVW� GRPHVWLF� UHWDLOHUV�� 6KDQJKDL� +XDOLDQ� 6XSHUPDUNHW�� SDOHV� DJDLQVW� :DO�0DUW¶V�
�����VWRUH� JOREDO� OD\RXW�� 7DNH� %HLMLQJ� IRU� H[DPSOH�� PRVW� UHWDLOHUV� UHWDLOHUV� KDYH� WKHLU� RZQ�
YHKLFOHV� DQG� VWRUDJH� VSDFH�� EXW� WKH� DFWXDO� ORDG� UDWH� RI� VHOI�RZQHG� YHKLFOHV� VWDQGV� RQO\� DW� ���
SHUFHQW�� -LQJGRQJ� 6KDQJFKHQJ�� IDPRXV� IRU� HVWDEOLVK� �&� H�EXVLQHVV� PRGHO� DQG� UHDFKLQJ� ��
ELOOLRQ� DQG� ��� ELOOLRQ� LQ� VDOHV� WKURXJK� ����� DQG� ������ IDFHV� ORZ� ORJLVWLF� HIILFLHQF\� LQ� WKH�
SURFHVV� RI� H[SDQGLQJ� EXVLQHVV� VFDOHV�� ,WV� ORJLVWLF� SURFHVVLQJ� FDSDFLW\� ODJV� EHKLQG� WKH� JURZWK�
LQ� RUGHUV�� IRUFLQJ� LW� WR� DQQRXQFH� GHOD\HG� GHOLYHU\� IRU� RUGHUV��
'RPHVWLF� H[SHUWV� RQ� ORJLVWLFV� SRLQW� RXW� WKDW� PRVW� YHKLFOHV� IRU� ORJLVWLF� SXUSRVHV� DUH�

VDIHW\�UHOLDEOH� PLQLYDQV� WKDW� ODFN� VSHFLDOL]HG� ORDGLQJ� DQG� XQORDGLQJ� HTXLSPHQWV�� ,Q� ORDGLQJ�
DQG� WUDQVSRUW� SURFHVVHV�� D� ORW� RI� ORJLVWLFDO� FRVWV� DUH� LQFXUUHG�� 0RVW� RI� PLQLYDQV� KDYH� OHVV�
WKDQ� D� WKLUG� RI� WKH� LQQHU� VSDFH� RI� VSHFLDOL]HG� YHKLFOHV�� IDOOLQJ� IDU� VKRUW� RI� ORJLVWLF�
UHTXLUHPHQWV�� :LWK� ORZ� HIILFLHQF\� DQG� KLJK� HQHUJ\� FRQVXPSWLRQ�� WKH\� DUH� D� GUDJ� RQ� WKH�
ORJLVWLF� ULVNV� DQG� FRVWV� IRU� UHWDLOHUV��
7KLUG�� LQDGHTXDWH� LQIUDVWUXFWXUH� DQG� ORZ� DXWRPDWLRQ� UDWH� DUH� FRQVWUDLQLQJ� IDFWRUV�� 7KH�

DQQXDO� UHSRUW� UHOHDVHG� E\� +RUL]RQ� 5HVHDUFK� &RQVXOWDQF\� *URXS� VKRZV� WKDW�� RI� WKH� ����
FRPPHUFLDO� HQWHUSULVHV� WKDW� HQJDJHV� LQ� ORJLVWLFV�� ���� KDYH� D� VWDQGDUG� GHOLYHU\� UDWH� RI� ���
SHUFHQW�� ���� KDYH� D� UDWH� EHWZHHQ� �������� IHZHU� WKDQ� ���� KDYH� D� VWDQGDUG� GHOLYHU\� UDWH� RI�
�������� 0RVW� ORJLVWLF� FHQWHUV� RI� &KLQHVH� HQWHUSULVHV� DUH� SRRUO\� HTXLSSHG�� ZLWK� QR�
VSHFLDOL]HG� VHSDUDWLQJ� GHYLFHV� RU� HOHFWURQLF� VFDQQHUV�� DQG� UHO\� KHDYLO\� RQ� PDQXDO� ODERU�
�+XDQJ�� ������� 0HDQZKLOH�� ORJLVWLF� FHQWHUV� DEURDG� PRVWO\� KDYH� EHHQ� PHFKDQL]HG� DQG�
DXWRPDWHG�� 7LHUHG� ZDUHKRXVH� IDFLOLWLHV� LQ� $PHULFD� PRVWO\� KDYH� VSHFLDOL]HG� FRPPXQLFDWLRQ�
QHWZRUNV�� ZKLOH� VWDWH�RI�WKH�DUW� KLJK�HQG� ORJLVWLF� WHFKQRORJLHV�� OLNH� FRPSXWHU�RSHUDWHG� URERWV�
DQG� URERWLF� DUPV�� KLJK�VSHHG� VHSDUDWLQJ� GHYLFHV� DQG� VSHFLDO�XVH� YHKLFOHV�� KDYH� EHHQ� LQ� XVH�
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LQ� -DSDQ�=KHQJ�� �������
)RXUWK�� KHDY\� UHOLDQFH� RQ� VHOI�VXSSRUW� ORJLVWLFV� LV� WKH� QRUP� ZLWKRXW� HIIHFWLYH� FRRSHUDWLYH�

PHFKDQLVPV�� 0RVW� RI� &KLQD
V� ODUJH�WR�PHGLXP� UHWDLOHUV� KDYH� VHOI�VXSSRUW� ORJLVWLF� FHQWHUV��
$FFRUGLQJ� WR� VWDWLVWLFV� E\� &KLQD� )UDQFKLVH� VWRUH� $VVRFLDWLRQ�� WKH� ILJXUH� VWDQGV� DW� ��� SHUFHQW�
DPRQJ� WRS� ���� GRPHVWLF� UHWDLOHUV� ZLWK� DQ� DYHUDJH� ORJLVWLFV� IORRU� VSDFH� RI� ����� PHWHUV��
ZKLOH� RQO\� ��� SHUFHQW� RI� UHWDLOHUV� UHO\� RQ� WKLUG�SDUW\� ORJLVWLFV�� 7KLUG�SDUW\� ORJLVWLFV� RSHUDWLRQ�
LV� D� UHODWLYHO\� QHZ� LGHD� LQ� &KLQD� ZLWK� ORZ� ORJLVWLF� VHUYLFH� TXDOLWLHV�� 0RVW� RI� ORJLVWLF�
RSHUDWRUV� KDYH� HYROYHG� IURP� SUHYLRXV� VWRUDJH� DQG� WUDQVSRUW� FRPSDQLHV�� ZLWK� QR� FRUH�
FRPSHWLWLYHQHVV�� ORZ� WHFKQLFDO� DQG� PDQDJHPHQW� OHYHOV�� LQDGHTXDWH� JURZWK� PRPHQWXP� DQG�
DUH� WKHUHIRUH� XQDEOH� WR� WDNH� RYHU� DOO� ORJLVWLF� RSHUDWLRQV� RI� D� ODUJH� UHWDLOHU� �:DQJ� HW� DO���
�������
�

ⳕ��$IJOB˅T� 'SBODIJTF�3FUBJMFST˅�%FWFMPQNFOUBM� 5SFOET�

BOE�4USBUFHJFT

)LUVW�� VHOI�VXSSRUW� ORJLVWLFV� ZLOO� JURZ� DQG� PDWXUH�� ,W� D� QDWXUDO� UHVXOW� WKDW� IORZV� IURP�
H[SDQGLQJ� UHWDLO� VFDOHV�� JURZLQJ� GHPDQGV� IRU� SURGXFW� GLVWULEXWLRQ�� DQG� WKH� GLYHUVLI\LQJ� RI�
HQG� ORFDWLRQV� RI� ORJLVWLFDO� VHUYLFHV�� 2Q� WKH� JOREDO� VFHQH�� :DO�0DUW� LV� WKH� PRVW�
UHSUHVHQWDWLYH� RI� JLDQW� UHWDLOHUV� EXLOGLQJ� DQG� VXVWDLQLQJ� VHOI�VXSSRUW� ORJLVWLFDO� FHQWHUV��
:DO�0DUW� KDV� ���� SOXV� ZKROO\� VHOI�RZQHG�� VHOI�IXQGHG� ORJLVWLFDO� FHQWHUV� WKDW� DUH� JHDUHG� WR�
SURYLGLQJ� UHTXLUHG� SURGXFWV� WR� :DO�0DUW� VWRUHV� DQG� HQVXULQJ� VWDEOH� VWRUHIURQW� RSHUDWLRQV��
,QWHUQDWLRQDO� UHWDLOHUV� OLNH� &DUUHIRXU�� 0HWUR� DQG� 6HDUV� DOO� KDYH� PRGHUQ� VHOI�VXSSRUW� ORJLVWLF�
FHQWHUV�� 6RPH� ORFDO� UHWDLOHUV� OLNH� 6KDQJKDL� +XDOLDQ� DQG� +DQJ]KRX� -LD\RX� KDYH� GUDZQ� RQ�
VWURQJ� VHOI�RZQHG� ORJLVWLFDO� FDSDELOLWLHV� DQG� GHOLYHU� IXOO�VSHFWUXP� ORJLVWLFDO� VHUYLFHV�;X��
������� 7KLV� PRGH� RI� ORJLVWLFV� FRYHUV� QRW� RQO\� ORJLVWLFDO� VHUYLFHV�� EXW� DOVR� SURGXFW� VDOHV� DQG�
WKH� H[SRUW� RI� PDQDJHPHQW� WHFKQLTXHV��
6HFRQG�� WKLUG�SDUW\� ORJLVWLFV� ZLOO� EH� ZLGHO\� DGRSWHG� WKURXJK� SKDVHV� LQWR� IUDQFKLVH� VWRUH�

UHWDLOLQJ�� 7KH� GHYHORSLQJ� WUHQG� LQ� ORJLVWLFV� LV� WKH� ULVLQJ� SURSRUWLRQ� RI� ORJLVWLFV� RXWVRXUFHG� WR�
WKLUG� SDUWLHV�� :LWK� WKH� H[SDQVLRQ� RI� ORJLVWLF� VFDOH� DQG� XSJUDGLQJ� RI� ORJLVWLF� WHFKQRORJLHV��
VRPH� ORJLVWLFDO� RSHUDWLRQV� DUH� ERXQG� WR� EH� RXWVRXUFHG� WR� VSHFLDOL]HG� WKLUG� SDUWLHV�� 6WDWLVWLFV�
FROOHFWHG� LQ� IRUHLJQ� FRXQWULHV� VKRZ� WKDW� RQO\�ZKHQ� WKLUG�SDUW\� ORJLVWLF� RSHUDWRUV� DFFRXQWV� IRU�
��� SHUFHQW� RI� D� UHJLRQ
V� ORJLVWLF� RSHUDWLRQV�� ORJLVWLFV� DV� DQ� LQGXVWU\� KDV� WDNHQ� VKDSH�� :LWK�
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WKH� VSHFLDOL]DWLRQ�� QHWZRUNHG� OD\RXW�� VWDQGDUGL]DWLRQ�� SURIHVVLRQDOL]DWLRQ� RI� WKLUG� SDUW\�
ORJLVWLF� RSHUDWRUV�� IUDQFKLVH� VWRUH� UHWDLOHUV� ZRXOG� LQHYLWDEO\� EH� WKHLU� FOLHQWV�=KRX�� �������
)ROORZLQJ� WKH� H[DPSOH� VHW� E\� %HLMLQJ� :XPHL� DQG� +XDQJWLDQEDL�� 6KHQ]KHQ� ;LQ\LMLD� DQG�
]KDRVKDQJ� /RJLVWLFV� DOVR� VLJQHG� GHDOV� HQWUXVWLQJ� WKH� ODWWHU� ZLWK� IXOO� ORJLVWLFDO�
UHVSRQVLELOLWLHV�� *XDQJ]KRX� +DR\RXGXR� KDV� DOVR� DGRSWHG� WKH� WKLUG�SDUW\� GLVWULEXWLRQ� PRGH��
,Q� ������ 6KHQ]KHQ� ;LQ\LMLD�� ZLWK� DQ� RYHUDOO� UDQNLQJ� RI� VHFRQG� SODFH� LQ� D� *XDQJGRQJ�
3URYLQFH�� KDV� VLJQHG� DQ� DJUHHPHQW� ZLWK� %DRJRQJ� /RJLVWLFV�� D� OHDGLQJ� GRPHVWLF� ORJLVWLF�
VHUYLFH� SURYLGHU�� 7KH� DJUHHPHQW� RXWVRXUFHV� ;LQ\LMLD
V� ORJLVWLFDO� RSHUDWLRQV� WR� %DRJRQJ�� ,Q�
-DSDQ�� DERXW� ��� SHUFHQW� RI� IUDQFKLVH� VWRUH� UHO\� KHDYLO\� RQ� VSHFLDOL]HG� WKLUG�SDUW\� ORJLVWLF�
VHUYLFH� SURYLGHUV��
7KLUG�� IDVW� GHYHORSLQJ� LQIRUPDWLRQ� WHFKQRORJLHV� IRU� ORJLVWLF� XVH� DUH� EHLQJ� DSSOLHG��

*DOORSLQJ� QHWZRUNHG� FRPSXWHU� WHFKQRORJLHV� KDYH� EHHQ� WKH� GULYLQJ� IRUFH� EHKLQG� ORJLVWLF�
LQIRUPDWLRQ� WHFKQRORJLHV�� )URP� EDU� FRGH� WR� DXWRPDWHG� FRPSXWHUV�� QHWZRUNV�� WHUPLQDO�
HTXLSPHQWV� WR� FRPSXWHU� VRIWZDUH�� HYHU\WKLQJ� LV� EHLQJ� UHYROXWLRQL]HG�� /RJLVWLF� LQIRUPDWLRQ�
WHFKQRORJLHV� DUH� FRPSRVHG� RI� FRPPXQLFDWLRQ�� VRIWZDUH� DQG� EXVLQHVV� PDQDJHPHQW� V\VWHPV�
�;X�� ������� 0RELOH� FRPPXQLFDWLRQ� WHFKQRORJLHV�� *36�� *,6�� QHWZRUNHG� FRPSXWHU�
WHFKQRORJLHV�� DXWRPDWHG� ZDUHKRXVH� PDQDJHPHQW� WHFKQRORJLHV�� LQWHOOLJHQW� ODEHOLQJ�
WHFKQRORJLHV�� EDU� FRGH�� VFDQQLQJ�� LQIRUPDWLRQ� LQWHUFKDQJH� V\VWHPV� DUH� DOO� LQFOXGHG�� :LWK�
WKHVH� WHFKQRORJLHV� DV� WKH� IRXQGDWLRQ�� DQ� LQWHJUDWHG� PRGHUQ� ORJLVWLF� PDQDJHPHQW� V\VWHP� WKDW�
VSDQV� PRELOH� FRPPXQLFDWLRQ�� (53�� PRQLWRULQJ� 	� FRRUGLQDWLQJ� PDQDJHPHQW�� DXWRPDWHG�
ZDUHKRXVH� PDQDJHPHQW�� EXVLQHVV� PDQDJHPHQW�� &50� DQG� ILQDQFLDO� SURFHHGLQJV� LV� WDNLQJ�
VKDSH�/XR�� ������� )RU� H[DPSOH�� ZLWK� *36� WHFKQRORJLHV�� XVHUV� FDQ� FKHFN� WKH� UHDO�WLPH�
ORFDWLRQ� RI� WKHLU� JRRGV�� LQFOXGLQJ� WKH� SRVLWLRQ� RI� WKH� FDUU\LQJ� YHKLFOH� �VSHFLILF� WR� URDGV� LQ�
FLWLHV��� SURGXFW� QDPHV�� TXDQWLWLHV�� DQG� ZHLJKW�� 7KXV� WUDQVSDUHQF\� LQ� PRQLWRULQJ� LV� DFKLHYHG��
OD\LQJ� WKH� EDVLV� IRU� ORZHULQJ� HPSW\� ORDG� UDWLR� DQG� RSWLPL]LQJ� UHVRXUFH� DOORFDWLRQ�� %HVLGHV��
FXVWRPHUV� FDQ� JHW� KROG� RI� ORJLVWLF� LQIRUPDWLRQ� DV� ZHOO�� NHHSLQJ� FRVWV� LQ� FRQWURO� DQG�
HQKDQFLQJ� HIILFLHQF\��
)RXUWK�� WKH� JUDGXDO� ,PSOHPHQWDWLRQ� RI� D� 6XSSO\�FKDLQ� /RJLVWLFV� 0DQDJHPHQW� 6WUDWHJ\� LV�

KLJKO\� UHFRPPHQGHG�� 6XSSO\� FKDLQ� ORJLVWLFV� PDQDJHPHQW� PHDQV� WKH� LQWHJUDWLRQ� RI� ORJLVWLFV�
PDQDJHPHQW� KDV� EHHQ� H[WHQGHG� IURP� LQGLYLGXDO� FRPSDQLHV� WR� FRPSDQLHV� WKURXJKRXW� WKH�
VXSSO\� FKDLQ�� DQG� WKH� VWUHDPOLQLQJ� RI� ORJLVWLFV� KDV� FRYHUHG� DOO� DUHDV� RI� EXVLQHVV�� 7KH�
SURGXFW� GLYHUVLW\� DQG� UDQJH� RI� IUDQFKLVH� VWRUH� UHWDLOHUV� GHWHUPLQH� LW� LV� DW� WKH� LQWHUVHFWLRQ� RI�
PXOWLSOH� VXSSO\� FKDLQV� DQG� FRYHUV� PDQ\� VHFWRUV� DQG� UHODWHV� WR� QXPHURXV� VXSSOLHUV��
7KHUHIRUH� LW
V� EHHQ� D� FRPSHWLWLYH� VWUDWHJ\� WKDW� EHDUV� RQ� OLIH� RU� GHDWK� IRU� IUDQFKLVH� VWRUH�

-  1 39 -



"� 4UVEZ� PO� -PHJTUJDBM� 4ZTUFN� BOE� 0QFSBUJPOBM� .PEFMT� PG� 'SBODIJTF� 4UPSF� 3FUBJMJOH� JO� $IJOB� � ��

UHWDLOHUV� WR� SXW� UHODWLRQV� ZLWK� XSVWUHDP� DQG� GRZQVWUHDP� VXSSOLHUV� RQ� WKH� ULJKW� WUDFN� DQG�
LQWHJUDWH� UHVRXUFHV� ZLWK� ORJLVWLFDO� V\VWHPV�� 7KH� PDUNHW� HQYLURQPHQW� LV� ILHUFHO\� FRPSHWLWLYH�
ZLWK� DOPRVW� QR� GLIIHUHQFHV� LQ� SURGXFW� UDQJH�� ,W� LV� HVVHQWLDO� IRU� VXSSOLHUV�� GHDOHUV� DQG�
UHWDLOHUV� WR� MRLQ� HIIRUWV� LQ� VKDULQJ� LQIRUPDWLRQ�� ORZHULQJ� ORJLVWLF� FRVWV� DQG� VSHHGLQJ� XS�
ORJLVWLF� UHVSRQVLYHQHVV�� 0HDQZKLOH�� DW� WKH� IRUHIURQW� RI� LQIRUPDWLRQ� JDWKHULQJ�� IUDQFKLVH�
UHWDLOHUV� VKRXOG� SXW� LQ� SODFH� D� VWUDWHJLF� PDQDJHPHQW� JXLGHOLQH� DQG� FDUU\� RXW� VXSSO\� FKDLQ�
ORJLVWLFV� PDQDJHPHQW�� WKXV� VWUHQJWKHQLQJ� WKH� FHQWUDO� SRVLWLRQ� RI� IUDQFKLVH� UHWDLOHUV� LQ� WKH�
VXSSO\� FKDLQ� �+X� 	� <L�� �������
�

Ⳗ��$PODMVTJPO

:LWK� WKH� GHYHORSPHQW� RI� IUDQFKLVH� VWRUH� UHWDLOLQJ� DQG� SUHIHUHQWLDO� JRYHUQPHQWDO� SROLFLHV��
WKH� EXVLQHVV� VFDOH� RI� IUDQFKLVH� VWRUH� UHWDLOLQJ� KDV� EHHQ� H[SDQGLQJ� DQG� PRUH� UHWDLOHUV� DUH�
JURZLQJ� DFXWHO\� DZDUH� RI� WKH� YLWDO� LPSRUWDQFH� RI� ORJLVWLFV� LQ� WKH� VXSSO\� FKDLQ� RI� IUDQFKLVH�
VWRUH� UHWDLOLQJ�� :LWK� PRUH� DGYDQFHG� WHFKQRORJLHV� DQG� PRUH� VWUHDPOLQHG� LQWHUQDO�
GHYHORSPHQW�� WKH� URRP� IRU� FRVW� UHGXFWLRQ� LQ� SURGXFWLRQ� DQG� VDOHV� LV� LV� JHWWLQJ� VPDOOHU�� ZKLOH�
WKH� ORJLVWLFDO� OLQNV� RXWVLGH� SURGXFWLRQ� DQG� VDOHV� VWLOO� KROG� JUHDW� SRWHQWLDO� IRU� FRVW� UHGXFWLRQ��
0RGHUQ� ORJLVWLFV�� HVSHFLDOO\� WKLUG�SDUW\� ORJLVWLFV� DV� SDUW� RI� H�FRPPHUFH� EXVLQHVV�� KDV� EHHQ�
SOD\LQJ� D� PRUH� DQG� PRUH� SURPLQHQW� UROH� LQ� EXVLQHVVHV
� VWUDWHJLF� PDQDJHPHQW�� /RJLVWLFV� KDV�
EHFRPH� WKH� WKLUG� SLOODU� DQG� WKLUG� VRXUFH� RI� UHYHQXH� DIWHU� SURGXFWLRQ� DQG� VDOHV�� 6WDWLVWLFV�
KDYH� VKRZQ� WKDW� WKH� UDWLR� RI� ORJLVWLFDO� FRVW� DJDLQVW� QDWLRQDO� *'3� LV� D� NH\� LQGLFDWRU� RI� D�
QDWLRQ
V� ORJLVWLFV� WHFKQRORJLFDO� OHYHO�� 7KH� 6WDWLVWLFV� UHOHDVHG� E\� 1DWLRQDO� 5HIRUP� DQG�
'HYHORSPHQW� &RPPLVVLRQ�� 1DWLRQDO� %XUHDX� RI� 6WDWLVWLFV� DQG� &KLQD� /RJLVWLFV� 	� 3XUFKDVLQJ�
$VVRFLDWLRQ� KDYH� VKRZQ� WKDW� ORJLVWLFDO� FRVWV� DFFRXQWHG� IRU� ����� SHUFHQW� RI� *'3� LQ� ������
ZKLOH� WKDW� LQ� GHYHORSHG� FRXQWULHV� OLNH� $PHULFD� DQG� -DSDQ� VWRRG� DW� ����� RI� *'3�� )URP� WKH�
PDNHXS� RI� ORJLVWLFDO� FRVWV�� DV� WKH� PDLQ� GULYHU� RI� ORJLVWLFDO� FRVWV�� WKH� ORJLVWLFDO� YROXPH� RI�
PDQXIDFWXUHG� LQGXVWULDO� SURGXFWV� UHDFKHG� ������ WULOOLRQ�� DQ� LQFUHDVH� RI� ����� SHUFHQW� \HDU� RQ�
\HDU�� GRZQ� E\� ���� SHUFHQW� IURP� WKH� SUHYLRXV� \HDU�� DFFRXQWLQJ� IRU� ����� SHUFHQW� RI� WRWDO�
VRFLHWDO� ORJLVWLFDO� FRVWV�� 7KH� WRWDO� ORJLVWLFDO� YROXPH� RI� LPSRUWV� UHDFKHG� ����� WULOOLRQ��
LQFUHDVLQJ� ���� SHUFHQW� DIWHU� DGMXVWLQJ� IRU� LQIODWLRQ�� WKH� UDWH� RI� LQFUHDVH� GRZQ� E\� ����� SHUFHQW�
IURP� WKH� SUHYLRXV� \HDU�� 7KH� ORJLVWLFDO� FRVWV� RI� IDUP� SURGXFH�� UHF\FODEOH� SURGXFWV� DQG�
UHVLGHQWLDO� QHHGV� LQFUHDVHG� UHVSHFWLYHO\� E\� ������ ������ DQG� �������
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/RJLVWLFV� PHDQV� PRUH� WKDQ� WKH� WUDQVSRUW� RI� SURGXFWV�� LW� HQWDLOV� VRXQG� RUJDQL]DWLRQDO�
VWUXFWXUHV� DQG� DGDSWDELOLW\� WR� KLJKO\� YRODWLOH�PDUNHW� IOXFWXDWLRQV�� ,Q� WKH� SURFHVV� RI� GHOLYHULQJ�
SURGXFWV� WR� FRQVXPHUV�� DOO� HOHPHQWV� RI� WKH� EXVLQHVV� QHHG� WR� ZRUN� DV� D� FRKHUHQW� ZKROH�� ,W�
LV� D� SURFHVV� IRU� WKH� EXVLQHVV� WR� UHVWUXFWXUH� LWVHOI� DQG� LPSURYH� PDQDJHPHQW� DV� ZHOO�� 2Q� WKH�
RWKHU� KDQG�� VWUHDPOLQHG� ORJLVWLFV� LV� FDSDEOH� RI� HQKDQFLQJ� IUDQFKLVH� VWRUHV
� FRPSHWLWLYHQHVV��
ZLWK� SURGXFWV
� TXDOLW\� DQG� SULFHV� JHQHUDOO\� RQ� WKH� VDPH� SODQH�� ORJLVWLFV� QHHG� WR� EH� VHHQ� DV�
D� QHZ� IURQW� ZKHUH� VDOHV� FDPSDLJQV� DUH� XQIROGLQJ�� VR� WKDW� D� FRPSHWLWLYH� HGJH� LQ� WHUPV� RI�
FXVWRPHU� VHUYLFH� FDQ� EH� DWWDLQHG�� 7KLV� ZD\�� WKH� GHOLYHU\� RI� UHTXLUHG� SURGXFWV� WR� FXVWRPHUV�
ZLWK� WKH� EHVW�SRVVLEOH� ORJLVWLFDO� VHUYLFHV� DW� D� SURSHU� ORFDWLRQ�� ZLWKLQ� D� SURSHU� WLPHIUDPH� DQG�
DW� UHDVRQDEOH� FRVWV� FDQ� EH� UHDOL]HG�� ZKLFK� FDQ� EH� VXPPHG� XS� DV� �D� FRPSUHKHQVLYH�
VXSSO\�GHPDQG� EDODQFH�� �:DQJ�� ������� ,PSURYLQJ� ORJLVWLFDO� VHUYLFHV� HTXDOV� HQKDQFLQJ� WKH�
FRUH� FRPSHWLWLYHQHVV� RI� IUDQFKLVH� VWRUH� UHWDLOHUV�� :DO�0DUW� DQG� &DUUHIRXU
V� ORZ�FRVW��
IDVW�UHVSRQVH� FRPSHWLWLYH� DGYDQWDJH� FDQ� EH� DWWULEXWHG� WR� D� ODUJH� GHJUHH� WR� WKHLU� PRGHUQ�
ORJLVWLF� PDQDJHPHQW��
*OREDO� HFRQRPLF� LQWHJUDWLRQ� EULQJV� ERWK� RSSRUWXQLWLHV� DQG� FKDOOHQJHV�� /RFDO� &KLQHVH�

UHWDLOHUV� KDYH� PHW� KHDG�WR�KHDG� ZLWK� WKH� ZRUOG�FODVV� JLDQW� UHWDLOHUV� RQ� ORFDO� WXUI� DQG�
FRQIURQWHG� WKH� XQSUHFHGHQWHG� SUHVVXUH� DQG� WKUHDW� EURXJKW� E\� ZRUOG� UHWDLOLQJ� W\FRRQV�� ,Q�
RUGHU� WR� JHW� DKHDG� LQ� FRPSHWLWLRQ�� WKH\� QHHG� WR� IRFXV� RQ� ORJLVWLFDO� PDQDJHPHQW� DV� D� NH\�
FRPSRQHQW� RI� PDUNHW� FRPSHWLWLRQ� DQG� EXVLQHVV� FRPSHWLWLYHQHVV�� IXUWKHUPRUH�� WKH\� QHHG� WR�
FKDQJH� WKH� ROG� PLQGVHW� WKDW� SULRULWL]HV� VWRUH� PDQDJHPHQW� DQG� SURGXFWV
� TXDOLW\� ZKLOH�
GRZQSOD\V� ORJLVWLFDO� PDQDJHPHQW�� DQG� IRUPV� D� QHZ� ORJLVWLFDO� PDQDJHPHQW� SKLORVRSK\� WKDW�
VXLWV� WKH� PRGHUQL]DWLRQ� RI� IUDQFKLVH� VWRUH� UHWDLOLQJ�� 5HJDUGLQJ� ORJLVWLFV� RSHUDWLRQDO� PRGHO�� D�
VLWXDWLRQ�EDVHG� IOH[LEOH� DSSURDFK� VKRXOG� EH� SUHIHUUHG� RYHU� RQH�VL]H�ILW�DOO� VROXWLRQV� DQG�
GLIIHUHQW� UHWDLO� EXVLQHVV� W\SHV� VKRXOG� EH� HQFRXUDJHG� WR� ILQG� WKHLU� RZQ� SDWKV� WR� VXFFHVV�� �
�
 5HFHLYHG� �� ���������� $FFHSWHG� �� ����������

3FGFSFODFT

)X�� 4�� �������� $Q� $QDO\VLV� RI� /RJLVWLFV� 'LVWULEXWLRQ� 3UREOHP� XQGHU� WKH� (�FRPPHUFH�
(QYLURQPHQW�� 1RUWKHUQ� (FRQRP\� DQG� 7UDGH�� ������� ������

+X�� -�� <�� 	� <L�� /�� <�� �������� $QDO\VLV� DQG� 7KRXJKWV� RQ� WKH� ,PSOHPHQWDWLRQ� &KLQHVH�
/RJLVWLFV� 0DQDJHPHQW� 6WUDWHJ\� RI� 5HWDLO� ,QGXVWU\�� /RJLVWLFV� 3ODWIRUP⾈���� �����⾊

+XDQJ�� -�� �������� 7KH� 6WXG\� RQ� WKH� /RJLVWLFV� 'LVWULEXWLRQ� &HQWHU� LQ� )UDQFKLVH� &RUSRUDWLRQ��
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6RFLDO� 6FLHQFH� )RUXP�� ������ ������
/L�� ;�� 0�� �������� $Q� $QDO\VLV� RI� /RJLVWLFV� 'LVWULEXWLRQ� 0RGHO� XQGHU� 6&0� (QYLURQPHQW��

0DUNHW� 0RGHUQL]DWLRQ�� ��� ���
/LX�� :�� �������� $FFHOHUDWLQJ� WKH� 'HYHORSPHQW� RI� 2XU� &RXQWU\¶V� 7KLUG� 3DUW\� /RJLVWLFV�

,QGXVWU\� E\� 8VLQJ� WKH� ([SHULHQFH� RI� 2WKHU� &RXQWULHV� IRU� 5HIHUHQFH�� 6FLHQFH��
7HFKQRORJ\� ,QIRUPDWLRQ� 'HYHORSPHQW� DQG� (FRQRP\�� �������� ��������

/XR�� =�� �������� /RJLVWLFV� 0DQDJHPHQW� LQ� (�FRPPHUFH�� +DQJ]KRX⾖=KHMLDQJ� 8QLYHUVLW\�
3UHVV�

6KL�� +�� �������� $Q� $QDO\VLV� RI� WKH� RQ� WKH� 0RGHUQ� )UDQFKLVH� 5HWDLO� RI� 7KLUG� 3DUW\�
/RJLVWLFV�� 0DUNHW� 0RGHUQL]DWLRQ�� ��� ���

6X�� :�&�� 	� =KX�� '�� +�� �������� 'LVFXVVLRQ� RQ� WKH� )XQFWLRQ� 0RGHO� RI� )XMLDQ� 3URYLQFH�
5HWDLO� &KDLQ� ,QGXVWU\�� /RJLVWLFV� 7HFKQRORJ\⾈���� ������

6XQ�� /�� )��� 6KHQ�� -��� ;X�� -�� %��� 	� -L�� =�� �������� $Q� $QDO\VLV� RI� /RJLVWLFV� 'LVWULEXWLRQ�
%RWWOHQHFN� 3UREOHP� XQGHU� WKH� (�FRPPHUFH� (QYLURQPHQW�� $FDGHPLF� 5HVHDUFK�� ����
������

7DR�� +�� 	� =KX�� <�� �������� 7KRXJKW� DQG� 6XJJHVWLRQ� RQ� WKH� &XUUHQW� &KLQHVH� )UDQFKLVH�
5HWDLO� /RJLVWLFV� 'HYHORSPHQW�� 6FLHQFH�7HFKQRORJ\� ,QIRUPDWLRQ� 'HYHORSPHQW� DQG�
(FRQRP\�� �������� ��������

:DQJ�� %�� �������� 7KH� 6WXG\� RQ� WKH� /RJLVWLFV� 'LVWULEXWLRQ� 'HYHORSPHQW� LQ� )UDQFKLVH�
&RUSRUDWLRQ�� 0RGHUQ� %XVLQHVV� 7UDGH� ,QGXVWU\�� ������ ����

:DQJ�� )�� )��� =KDQJ�� <���0DR��+�� -��� 	� /L�� ;��+�� �������� 6WXG\� RQ� 3DUWQHU� 6HOHFWLRQ� RI� �3/�
6XSSOLHUV� &RQVLGHULQJ� 5LVN� )DFWRUV�� /RJLVWLFV� 6FLHQFH� DQG� 7HFKQRORJ\⾈������ �����⾊

:DQJ�� +�� �������� 7KH� )LQDO� &KRLFH� RI� WKH� 7KLUG� 3DUW\� /RJLVWLFV� DQG� 5HWDLO¶V�� /RJLVWLFV�
6FLHQFH� DQG� 7HFKQRORJ\⾈������� ������

:DQJ�� +�� /�� 	� /LX�� 0�� )�� �������� /RJLVWLFV� 0DQDJHPHQW�� :XKDQ⾖:XKDQ� 8QLYHUVLW\�
3UHVV�

:DQJ�� -�� �������� 7KH&RQVWUXFWLRQRI/RJLVWLFV1HWZRUN6\VWHP�� %HLMLQJ⾖6FLHQFH� 3UHVV⾊
:DQJ�� =�� 7�� �������� 0RGHUQ� /RJLVWLFV�� &KLQD� 0DWHULDO� 3UHVV�
;X�� 6�� <�� �������� 7KH� 6WXG\� RQ� WKH� 3URVSHFW� /RJLVWLFV� 'LVWULEXWLRQ� LQ� )UDQFKLVH�

&RUSRUDWLRQ�� &KLQHVH� )UDQFKLVH� 5HWDLO� /RJLVWLFV�� DQG� /RJLVWLFV� 7HFKQRORJ\�� 7KH� ILUVW�
3XEOLVKHG� ��� \HDUV� 0HPRULDO� -RXUQDO⾈SS�������

;X�� =�� -�� �������� 'LVFXVV� RI� WKH� /RJLVWLFV� 'LVWULEXWLRQ�0RGHO� IRU� )UDQFKLVH� 5HWDLO� LQ� &KLQD��
-RXUQDO� RI� :XKDQ� &RPPHUFLDO� 6HUYLFH� &ROOHJH�� ������� ������

=HQJ�� *�� &�� �������� 7KH� 6WXG\� RQ� WKH� /RJLVWLFV� 0DQDJHPHQW� LQ� )UDQFKLVH� &RUSRUDWLRQ��
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%HLMLQJ�� 3XEOLVKLQJ� +RXVH� RI� (OHFWURQLFV� ,QGXVWU\⾊
=KDQJ�� )��	�;LDR��<�� �������� 7KH� 6WXG\� RQ� WKH� 6&0� LQ�5HWDLOHU� ,QGXVWU\��0RGHUQ� %XVLQHVV�

7UDGH� ,QGXVWU\⾈����⾈�����⾊
=KRX�� '�� .�� �������� &KDLQ� &RUSRUDWLRQ�� )DVW� *URZLQJ� 0\VWHU\�� %HLMLQJ⾖&KLQD� 5HQPLQ�

8QLYHUVLW\� 3UHVV�
=KRX�� <�� %�� 	� *XDQ�� ;�� �������� $� 6WXG\� RQ� &XUUHQW� 6WDWXV� DQG� &RXQWHUPHDVXUHV� $QDO\VLV�

RI� &KLQHVH� 5HWDLO� &KDLQ� /RJLVWLFV� �7DNH� :DO�PDUW¶� /RJLVWLFV� DQG� 'LVWULEXWLRQ� &HQWHU�
DV� DQ� ([DPSOH�� 3UDFWLFH� LQ� )RUHLJQ� (FRQRPLF� 5HODWLRQV� DQG� 7UDGH�� ��� ������

�
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