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5HFHELGR�HP�����������
$FHLWR�HP�����������

$EVWUDFW
7KLV� GHVFULSWLYH� SDSHU� RI� TXDOLWDWLYH� DSSURDFK� DLPHG� DW� XQGHUVWDQGLQJ� ZKHWKHU� WKH� 4XLQWXSOH� +HOL[� 0RGHO�
�4+0�� FDQ� SRVLWLYHO\� IRVWHU� DGYDQFHPHQWV� RQ� XUEDQ�PRELOLW\� IURP�$9V¶� LQVHUWLRQ� LQ� WKH� VRFLHW\�� DV�ZHOO� DV�
GLVFXVV� WKH� G\QDPLF� RI� WKH�4+0� LQ� WKH� %UD]LOLDQ� FRQWH[W�� 6\QHUJ\� DPRQJ� DJHQWV� SURSRVHG� E\� WKH�PRGHO� LV�
HVVHQWLDO� IRU� PLQLPL]LQJ� WKH� LPSDFWV� RQ� LQQRYDWLRQ� GHYHORSPHQW�� ,W� LV� QHFHVVDU\� WR� XQGHUVWDQG� $9V¶�
GHYHORSPHQW�QRW�RQO\�DV�D�WHFKQRORJLFDO�LQQRYDWLRQ�WKDW�ZLOO�EULQJ�FRPIRUW�WR�VRFLHW\��EXW�UDWKHU�WR UHDOL]H�WKDW�
WKLV�UDGLFDO�LQQRYDWLRQ�FDQ�WUDQVIRUP�WKH�IXWXUH�RI�XUEDQ�PRELOLW\�ZRUOGZLGH��,Q�D�%UD]LOLDQ�FRQWH[W��ZH�REVHUYHG�
WKDW�WKH�FRXQWU\�QHHGV�WR�LPSURYH�LQ�PDQ\�DVSHFWV�LQ�RUGHU�WR�FDUU\�RQ�WKH�IXWXUH�RI�XUEDQ�PRELOLW\��%UD]LOLDQV�
WHQG�WR�EH�HDUO\ WHFKQRORJ\�DGRSWHUV�DQG�WKH�FRXQWU\�KDV�JRRG�PRELOH�QHWZRUNV��EXW�LW�ZLOO�QHHG�WR�LPSURYH�RQ�
UHJXODWLRQV��ORFDO�LQQRYDWLRQ�DQG�URDG�TXDOLW\�WR�WDNH�DGYDQWDJH�RI�$9V��)LQDOO\��4+0�FDQ�FRUURERUDWH�WR�VXFK�
QHHGHG�LPSURYHPHQW�DQG��RXU�SURSRVHG�WKHRUHWLFDO�IUDPHZRUN�FRXOG�H[SODLQ�KRZ�WKLV�G\QDPLF�ZRUNV��
.H\ZRUGV��4XLQWXSOH�+HOL[�0RGHO��8UEDQ�0RELOLW\��$XWRQRPRXV�9HKLFOHV

2�PRGHOR�GD�4XtQWXSOD�+pOLFH�H�R�)XWXUR�GD�0RELOLGDGH�8UEDQD��2�&DVR�GRV�9HtFXORV�
$XW{QRPRV�HP�XP�3DtV�HP�'HVHQYROYLPHQWR�

5HVXPR
(VWH�DUWLJR�GHVFULWLYR��GH�DERUGDJHP�TXDOLWDWLYD��WHYH�FRPR�REMHWLYR�FRPSUHHQGHU FRPR�R�0RGHOR�4XtQWXSOD GH�
+pOLFH� �04+�� SRGH� SURPRYHU� DYDQoRV SRVLWLYRV QD� PRELOLGDGH� XUEDQD� D� SDUWLU� GD� LQVHUomR� GH� 9HtFXORV�
$XW{QRPRV��9$V� QD�VRFLHGDGH��DOpP�GH�GLVFXWLU�D�GLQkPLFD�GR�04+ QR�FRQWH[WR�EUDVLOHLUR��$�VLQHUJLD�HQWUH�RV�
DJHQWHV� SURSRVWRV� SHOR� PRGHOR� p� HVVHQFLDO� SDUD� PLQLPL]DU� RV� LPSDFWRV� QR� GHVHQYROYLPHQWR� GD� LQRYDomR�� e�
QHFHVViULR�HQWHQGHU�R�GHVHQYROYLPHQWR�GRV�9$V�QmR�DSHQDV�FRPR�XPD�LQRYDomR�WHFQROyJLFD�TXH�WUDUi�FRQIRUWR�
SDUD�D�VRFLHGDGH��PDV�SDUD�SHUFHEHU�FRPR HVVD�LQRYDomR�UDGLFDO�SRGH�WUDQVIRUPDU�R�IXWXUR�GD�PRELOLGDGH�XUEDQD�
HP�WRGR�R�PXQGR��1R�FRQWH[WR�EUDVLOHLUR��REVHUYDPRV�TXH�R�SDtV�SUHFLVD�PHOKRUDU�HP�PXLWRV�DVSHFWRV� SDUD�D�
LQVHUomR�GRV�9$V QD�PRELOLGDGH�XUEDQD��2V�EUDVLOHLURV�WHQGHP�D�VHU�SLRQHLURV�QD�DGRomR�GH�WHFQRORJLD�H�R�SDtV�
SRVVXL�ERDV� UHGHV�PyYHLV��PDV�SUHFLVDUi�PHOKRUDU�RV� UHJXODPHQWRV��D� LQRYDomR� ORFDO�H�D�TXDOLGDGH�GD�HVWUDGD�
SDUD� DSURYHLWDU� RV�$9V�� 3RU� ILP�� R�04+ SRGH� FRUURERUDU� D�PHOKRULD� QHFHVViULD� H�� QRVVR� DUFDERXoR� WHyULFR�
SURSRVWR�SRGH�H[HPSOLILFDU FRPR�HVVD�GLQkPLFD�SRGH�DWXDU�
3DODYUDV�FKDYH� 0RGHOR�GH�4XLQWXSOD�+pOLFH��0RELOLGDGH�8UEDQD��9HtFXORV�$XW{QRPRV

5��'HVHPEDUJDGRU�(OOLV�+HUP\GLR )LJXHLUD�������%ORFR�$��VO�������$WHUUDGR�
����������� 9ROWD�5HGRQGD��5-�² %UDVLO

ZZZ�XII�EU
&RS\ULJKW������� 5$6,���7RGRV�RV�GLUHLWRV��DWp�PHVPR�GH�WUDGXomR��VmR�UHVHUYDGRV��e

SHUPLWLGR�FLWDU�SDUWH�GH�DUWLJRV�VHP�DXWRUL]DomR�SUpYLD��GHVGH�TXH�VHMD�LGHQWLILFDGD�D�IRQWH�
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7KH�4XLQWXSOH�+HOL[�0RGHO�DQG�WKH�)XWXUH�RI�0RELOLW\�
7KH�UROH�RI�$XWRQRPRXV�9HKLFOHV�LQ�D�'HYHORSLQJ�&RXQWU\

� ,QWURGXFWLRQ

,Q� WKH� ��VW FHQWXU\�� PRELOLW\� LV� XQGHUVWRRG� DV� D�PDMRU� LVVXH� DQG� LV� D� IRFDO� WRSLF� RI�
GLVFXVVLRQ� ZRUOGZLGH�� $XWRQRPRXV� 9HKLFOHV� �$9V�� DUH� FRQVLGHUHG� DQ� LQWHJUDO� SDUW� RI� WKH�
IXWXUH� RI� PRELOLW\� DQG� KDYH� EHFRPH� D� IRFXV� RI� PDQ\� 5	'� SURMHFWV� LQ� WKH� DXWRPRWLYH�
LQGXVWU\��LQ�IDFW��WKH\�DUH�FRQVLGHUHG�RQH�RI�WKH�PRVW�SRSXODU�DSSOLFDWLRQ�RI�5	'�LQ�WKH�UHFHQW�
KLVWRU\�RI�WKH�LQGXVWU\��)DQ�	�&KDQJ��������

&RQVLGHULQJ�WKH�UDSLG�FKDQJH�LQ�WKH�DXWRPRWLYH�LQGXVWU\�DQG�WKH�QHZ�SOD\HUV�WKDW�DUH�
UHDG\�WR�VKDSH�WKH�DXWRPRWLYH�LQGXVWU\�RI�WRPRUURZ��WKHUH�DUH�VWLOO�D�QXPEHU�RI�OHJDO��HWKLFDO��
VRFLDO��HQYLURQPHQWDO�DQG�PDUNHW�EDUULHUV�WR�RYHUFRPH��7KH�LQGXVWU\�KDV�HQWHUHG�D�QHZ�HUD�LQ�
ZKLFK�YDOXH�FUHDWLRQ�UHOLHV�HQWLUHO\�RQ�G\QDPLF�UHODWLRQV�LQ�DQ�RSHQ�HFRV\VWHP�RI�LQQRYDWLRQ��
ZLWK�PRYLQJ�ERXQGDULHV�WR�EH�DGGUHVVHG�LQ�WKH�ORQJ�UXQ��$WWLDV��������

$9V�DUH�ERXQG�WR�FKDQJH�WKH�IXWXUH�RI�XUEDQ�PRELOLW\��DQG�WKLV�WUDQVIRUPDWLRQ�ZLOO�QRW�
RQO\�DIIHFW�PHDQV�RI�WUDQVSRUW�EXW�DOVR�VRFLHW\�DV�D�ZKROH��1HYHUWKHOHVV��WKHUH�DUH�PDQ\�LVVXHV�
WKDW� VWLOO� QHHG� WR� EH� DGGUHVVHG� LQ� WKH� GHYHORSPHQW�RI�$9V�� VXFK� DV� WKH� SRVVLEOH LPSDFWV� RI�
DXWRQRPRXV�GULYLQJ�RQ�PRELOLW\�EHKDYLRUV�DQG�KXPDQ�PDFKLQH�LQWHUDFWLRQV��DV�ZHOO�DV�UHODWHG�
DVSHFWV�RI�SURWHFWLRQ�DQG�VDIHW\��6FKUHXUV�	�6WHXZHU���������$9V�ZLOO�FKDQJH�WKH�VWUXFWXUHV�
RI� RXU� FLWLHV� �=DNKDUHQNR�� ������� DQG� ZH� GR� QRW� IXOO\� XQGHUVWDQG� KRZ� RXU� OLYHV� ZLOO� EH�
DIIHFWHG�E\�WKLV�DXWRPRELOH�UHYROXWLRQ�

$OWKRXJK� WHFKQLFDO� GHYHORSPHQWV� VKRXOG� EH� VWLPXODWHG� IRU� WKH� SXUSRVH� RI�
FRQVROLGDWLQJ� WKLV� WHFKQRORJ\�� WKHUH� DUH� VHYHUDO� QRQ�WHFKQLFDO� DVSHFWV� WKDW� KDYH� QRW� \HW�
UHFHLYHG� DGHTXDWH� DWWHQWLRQ� VXFK� DV� WKH� VRFLHWDO� LPSOLFDWLRQV� RI� WKLV� WHFKQRORJ\¶V�
DGYDQFHPHQW��6FKUHXUV�	�6WHXZHU���������7KH�WLPLQJ��VFDOH��DQG�GLUHFWLRQ�RI�$9V¶� LPSDFWV�
DUH� XQFHUWDLQ�� DQG� WKH� RSSRUWXQLWLHV� WR� LQIOXHQFH� LQYHVWPHQW� GHFLVLRQV� DUH� OLPLWHG� �*XHUUD��
������� ,Q� UHJDUG� WR WHFKQRORJ\� DQG� LQQRYDWLRQ� PRGHOV�� RQH� WKDW� LV� YHU\� LQIOXHQWLDO� DPRQJ�
DFDGHPLFV� LV� WKH� WULSOH� KHOL[�� &UHDWHG� E\� (W]NRZLW]� DQG� /H\GHVGRUII� �������� WKLV� PRGHO�
GHVFULEHV� WKH� LQQRYDWLRQ� SURFHVV� YLD� JRYHUQPHQW�XQLYHUVLW\�EXVLQHVV� FRRSHUDWLRQ��$OWKRXJK�
ZLGHO\� XVHG�� WKH� FRQFHSW� KDV� HYROYHG� WR� LQFOXGH� WZR� RWKHU� PDLQ� SOD\HUV�� VRFLHW\� DQG� WKH�
HQYLURQPHQW��7KHUHIRUH��WKH�FRQFHSWV�RI�WKH�4XDGUXSOH�+HOL[�DQG�4XLQWXSOH�+HOL[�FUHDWHG�E\�
&DUD\DQQLV�DQG�&DPSEHOO��������KDYH�DOVR�HPHUJHG��

7KH�PRVW�LPSRUWDQW�HOHPHQW�RI�WKH�4XLQWXSOH�+HOL[�LV�WKH��NQRZOHGJH��IHDWXUH��ZKLFK�
HQFRPSDVVHV� WKH�HQWLUH� V\VWHP��7KLV�PRGHO��ZKLFK�FDQ� EH�XVHG� ERWK� LQ� WKHRU\�DQG�SUDFWLFH��
KLJKOLJKWV� WKH�H[FKDQJH�RI�NQRZOHGJH�UHVRXUFHV�EDVHG�RQ� ILYH� VRFLDO�VXEV\VWHPV� LQ�RUGHU�WR�
SURPRWH�WKH�VXVWDLQDEOH�GHYHORSPHQW�RI�VRFLHW\��&DUD\DQQLV��%DUWK�	�&DPSEHOO��������

7KH� TXHVW� WR� UHGXFH� XQFHUWDLQWLHV� KDV� PRWLYDWHG� D� QXPEHU� RI� FRXQWULHV� WR� WDNH�
VLJQLILFDQW� VWHSV� WR� EH� DW� WKH� IRUHIURQW� RI�$9� UHVHDUFK� �&DYD]]D� HW� DO��� �������8QLYHUVLWLHV��
LQGXVWULHV� DQG� JRYHUQPHQWV� ZRUOGZLGH� �HVSHFLDOO\� LQ� WKH� 86$�� &KLQD� DQG� WKH� (XURSHDQ�
8QLRQ�� DUH� VWXG\LQJ� $9V� WR� GHWHUPLQH� KRZ� WKLV� LQQRYDWLRQ� PD\� DIIHFW� FLWLHV� DQG� EH�
LPSOHPHQWHG�DV�SDUW�RI�XUEDQ�PRELOLW\�VROXWLRQV�

&XUUHQWO\�� WKH� FRQFHSW� KDV� HYROYHG�� DQG� WKH� WULDG� RI� XQLYHUVLW\�LQGXVWU\�JRYHUQPHQW�
KDV� EHHQ� VWUHQJWKHQHG� E\� QHZ� PRGHOV� RI� NQRZOHGJH� JHQHUDWLRQ� WKDW� LQFOXGH� VRFLHW\�
�4XDGUXSOH�+HOL[��DQG�WKH�HQYLURQPHQW��4XLQWXSOH�+HOL[��DV�LPSRUWDQW�DVSHFWV�RI�LQQRYDWLRQ�
G\QDPLFV��$FFRUGLQJ� WR�/RPEDUGL�HW�DO�� �������� WKH�4XLQWXSOH�+HOL[ RSHUDWHV� LQ� D�FRPSOH[�
XUEDQ� HQYLURQPHQW�� ZKHUH� PDUNHW� GHPDQG�� JRYHUQDQFH�� FLYLF� LQYROYHPHQW� DQG� FLWL]HQV¶�
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FKDUDFWHULVWLFV�� DORQJ� ZLWK� FXOWXUDO� DQG� VRFLDO� FDSLWDO� HQGRZPHQWV�� VKDSH� WKH� UHODWLRQVKLSV�
DPRQJ�WKH�WUDGLWLRQDO�KHOLFHV�RI�XQLYHUVLW\��LQGXVWU\�DQG JRYHUQPHQW�

$�NH\�UHDVRQ� IRU�SROLF\PDNHUV�WR�FRQVLGHU�$9V�QRZ� LV� WKDW� WKH�VSDWLDO�SODQQLQJ�DQG�
LQIUDVWUXFWXUH�LQYHVWPHQW�GHFLVLRQV�WKDW�ZH�PDNH�WRGD\�ZLOO�GHWHUPLQH�WKH�GHYHORSPHQW�RI�RXU�
FRXQWULHV� DQG� FLWLHV� IRU� GHFDGHV� �.30*�� ������� 7KXV�� DGRSWLQJ� WKLV� SHUVSHFWLYH�� RWKHU�
FRXQWULHV�� HVSHFLDOO\� LQ�(XURSH�� KDYH� DOUHDG\� EHJXQ� WR� GHVLJQ� DQG�SODQ�$9�UHODWHG� DFWLRQV��
DQWLFLSDWLQJ�WKH�IXWXUH�RI�PRELOLW\�E\�WKLQNLQJ�DERXW�SROLFLHV�WKDW�IDYRU�WKH�SURSDJDWLRQ�RI�WKLV�
QHZ�WHFKQRORJ\��+RZHYHU��WKLV�LV�IDU�IURP�WKH�UHDOLW\�LQ�%UD]LO��:H�UHDOL]H�WKDW�WKHUH�LV�VWLOO�D�
ODFN� RI� FRRUGLQDWLRQ� DPRQJ� FRPSDQLHV�� JRYHUQPHQW�� XQLYHUVLWLHV� DQG� HYHQ� VRFLHW\� ±
FRRUGLQDWLRQ� WKDW� ZRXOG� HQDEOH� $9V� WR� SURPRWH� HFRQRPLF�� VRFLDO� DQG� VXVWDLQDEOH�
GHYHORSPHQW� IRU� DOO�� ,Q� WKLV� VHQVH�� WKH� 4+0� FDQ� ILOO� WKH� JDS� DPRQJ� WKH� DERYHPHQWLRQHG�
DJHQWV��7KXV��LW�UHPDLQV�WR�EH�VHHQ�³ZKHQ´�DQG��PRVW�LPSRUWDQWO\�³KRZ´��WKLV�LQQRYDWLRQ�ZLOO�
EH�GLVVHPLQDWHG�

,Q� WKLV� VHQVH�� RXU� UHVHDUFK� SUREOHP� FDQ� EH� VXPPDUL]HG� LQ� WKH� IROORZLQJ� TXHVWLRQV��
+RZ�FDQ�WKH�4+0�SRVLWLYHO\�VXSSRUW�WKH�LPSOHPHQWDWLRQ�RI�$9V�WR�DGYDQFH�XUEDQ�PRELOLW\"�
:KDW� DUH� WKH� G\QDPLFV� EHWZHHQ� WKH�4+0�DQG� WKH�%UD]LOLDQ� FRQWH[W"�7KHUHIRUH�� WKLV� SDSHU�
DLPV� WR�XQGHUVWDQG�ZKHWKHU� WKH�4+0�FDQ�SRVLWLYHO\� IRVWHU�DGYDQFHPHQWV� LQ�XUEDQ�PRELOLW\�
YLD� WKH� LQVHUWLRQ� RI�$9V� LQWR� VRFLHW\�� )XUWKHUPRUH��ZH� VHHN� WR� GLVFXVV� WKH� G\QDPLFV� RI� WKH�
4+0�LQ�WKH�%UD]LOLDQ�FRQWH[W�

7KH�PRELOLW\�V\VWHPV�RI�WKH�IXWXUH�DUH�OLNHO\�WR�EH�YHU\�GLIIHUHQW�IURP�ZKDW�H[LVWV� LQ�
PRVW�RI�WKH�ZRUOG�WRGD\��,W�LV�WKHUHIRUH�LPSRUWDQW�WR�XQGHUVWDQG WKDW�SHRSOH�DUH�DW�WKH�FHQWHU�RI�
WKLV� HYROXWLRQ� �5DPNXPDU�� ������� ,Q� DGGLWLRQ� WR� WKLQNLQJ� DERXW� VDIHW\� DVSHFWV�� RWKHU� LVVXHV�
VKRXOG�EH�GLVFXVVHG�LQ�D�FRRUGLQDWHG�ZD\��6FKRLWVFK��������EHFDXVH�LQFUHDVHG�$9�DYDLODELOLW\�
LQFUHDVHV� ZRUNHUV¶� ZHOO�EHLQJ�� GLVSODFHPHQW� GLVWDQFHV� DQG� WKH� VL]HV� RI� FLWLHV�� ZKLOH� DOVR�
LPSURYLQJ�WUDIILF�FRYHUDJH�DQG�FROOHFWLYH�WUDQVSRUWDWLRQ��=DNKDUHQNR��������

� /LWHUDWXUH�5HYLHZ

��� 8UEDQ�PRELOLW\�DQG�DXWRQRPRXV�YHKLFOHV

&RQVLGHUHG�SDUW�RI�WKH�OLIHEORRG�RI�RXU�FLWLHV��PRELOLW\�LV�ZKDW�NHHSV�RXU�XUEDQ�FHQWHUV�
UXQQLQJ��0F.HUUDFKHU���������7KH�FRQFHSW�RI�XUEDQ�PRELOLW\�LV�FRQVLGHUHG�WR�HQFRPSDVV�WKH�
FKDUDFWHULVWLFV� RI� DOO� WUDQVSRUW� PRGHV� DQG� WKHLU� UHODWLRQVKLSV� ZLWK� ODQG� XVH�� HQYLURQPHQWDO�
TXDOLW\� DQG� XUEDQ� SODQQLQJ� �2OLYHLUD� HW� DO��� ������� ,VVXHV� UHODWHG� WR� VXVWDLQDELOLW\� DQG�
RYHUSRSXODWLRQ��DPRQJ�RWKHUV��PDNH�PRELOLW\�RQH�RI�WKH�PDLQ�FRQFHUQV�RI�RXU�FRQWHPSRUDU\�
VRFLHW\��PDNLQJ�LW�D�FHQWUDO�WRSLF�WKDW�LV�GLVFXVVHG�ZRUOGZLGH�

$PRQJ� WKH� FXUUHQWO\� DYDLODEOH� SURYLGHUV� RI� WUDQVSRUWDWLRQ�� WKH� DXWRPRWLYH� LQGXVWU\�
SOD\V� D� IXQGDPHQWDO� UROH� LQ� PRELOLW\�� ,Q� UHFHQW� \HDUV�� WKLV� LQGXVWU\� KDV� EHHQ� ZLWQHVVLQJ� D�
WUDQVIRUPDWLYH�HYROXWLRQ� LQWR�D�QHZ�HFRV\VWHP��NQRZQ�DV� ³LQWHOOLJHQW�PRELOLW\´�� LQWR�ZKLFK�
$9V�DUH� EHLQJ� LQVHUWHG��&RQVHTXHQWO\�� WKLV� QHZ�HFRV\VWHP�SUHVHQWV� VHYHUDO�SRVVLELOLWLHV� IRU�
QHZ� VFHQDULRV� �$WWLDV� 	�0LUD�%RQQDUGHO�� ������� ,Q� WKLV� VHQVH�� LW� LV� XQGHUVWRRG� WKDW� $9V¶�
GHYHORSPHQW�LV�D�GLVUXSWLYH�LQQRYDWLRQ�WKDW�SURPLVHV�WR�KDYH�D�VXEVWDQWLDO�LPSDFW�RQ�LVVXHV�RI�
XUEDQ�PRELOLW\�

+RGVRQ��������QRWHV�WKDW�$9V�DUH�RQO\�D�SDUW�RI�D�PDMRU�UHYROXWLRQ�LQ�XUEDQ�WUDQVSRUW��
DV� WKHUH� DUH� VLPXOWDQHRXV� H[SDQVLRQV� RI� DXWRQRPRXV� WHFKQRORJ\� WR� RWKHU� PRGHV� RI� SXEOLF�
WUDQVSRUW� �H�J���PHWUR� OLQHV� WKDW� DOUHDG\� RSHUDWH�ZLWKRXW� GULYHUV� LQ� PDMRU� FLWLHV�ZRUOGZLGH���
&RUURERUDWLQJ�WKLV��$WWLDV��������SURSRVHV�WKDW�LQ�D�PLG�WHUP�SHUVSHFWLYH��WKLV�HYROXWLRQ�ZLOO�



'ĂŶĚŝĂ�Ğƚ�Ăůͮ͘ ϱϱ
ϭϬ͘ϮϬϰϬϭͬƌĂƐŝ͘ϲ͘Ϯ͘ϰϭϬ

�ǀĂůŝĂĚŽ�ƉĞůŽ�ƐŝƐƚĞŵĂ��ŽƵďůĞ��ůŝŶĚ�ZĞǀŝĞǁ
�ĚŝƚŽƌ͗�DĂƌĐĞůŽ�'͘��ŵĂƌĂů

Z�^/͕�sŽůƚĂ�ZĞĚŽŶĚĂͬZ:͕�ǀ͘�ϲ͕�Ŷ͘�Ϯ͕�ƉƉ͘ ϱϮͲϳϬ͕�ŵĂŝͬ͘ĂŐŽ͘�ϮϬϮϬ ŚƚƚƉ͗ͬͬǁǁǁ͘ƌĂƐŝ͘ǀƌ͘ƵĨĨ͘ďƌ

QRW� VWRS�ZLWK�$9V� DQG�ZLOO� RSHQ� WKH� ILHOG� IRU� WKH� GHVLJQ� RI� VLPLODU� WHFKQLFDO� REMHFWV� �H�J���
WUXFNV��EXVHV��DQG�HYHQ�ERDWV�DQG�DXWRQRPRXV�SODQHV�

7KH� FRQYHUJHQFH� SURFHVV� RI� VXFK� G\QDPLF� PRYHPHQWV� EHWZHHQ� WKH� WUDGLWLRQDO�
WUDQVSRUW� PRGHO� DQG� LQWHOOLJHQW� PRELOLW\� FXOPLQDWHV� ZLWK� FRQVXPHUV� EHLQJ� HYHQ� PRUH�
FRQQHFWHG�DQG�VHHNLQJ�PRUH�DFFHVVLEOH�PRELOLW\�VROXWLRQV�DW�PRUH�FRPSHWLWLYH�SULFHV��,Q�WKLV�
VHQVH�� (QRFK� ������� SURSRVHV� WKDW� WUDGLWLRQDO� WUDQVSRUW�PRGHOV� �FDUV�� EXVHV� DQG� WD[LV��ZLOO�
FRQYHUJH�WR�LQWHUPHGLDWH�WUDQVSRUW�PRGHOV��FHQWHUHG�RQ�VKDULQJ���DQG�WKH�DXWKRU�JRHV�IXUWKHU�
LQ�VWDWLQJ�WKDW�$9V�ZLOO�DFFHOHUDWH�WKLV�FRQYHUJHQFH�SURFHVV�GXH�WR�WKHLU�YDULRXV� DGYDQWDJHV��
VXFK� DV� LQFUHDVHG� PRELOLW\�� EHWWHU� XVDJH� RI� XUEDQ� VSDFHV�� UHGXFWLRQ� LQ� FRQJHVWLRQ� FRVWV��
LQFUHDVHG� URDG� VDIHW\�� XVHU� FRPIRUW�� DQG� UHGXFWLRQ� LQ� IXHO� FRQVXPSWLRQ� DQG� SROOXWDQW�
HPLVVLRQV��6FKRLWVFK��������8�.��'HSDUWPHQW�IRU�7UDQVSRUW��������

+RZHYHU��QHJDWLYH�LPSDFWV�VWLOO�VXUURXQG�WKH�GHYHORSPHQW�RI�$9��VXFK�DV�VRFLDO�ULVNV�
�UHERXQG�HIIHFWV���SHUVRQDO�GDWD�SURWHFWLRQ��H�J���KDFNLQJ�DWWDFNV��� LQFUHDVHG� LQVXUDQFH�FRVWV��
ORVV� RI� UHYHQXHV� UHODWHG� WR� WKH� UHGXFWLRQ� LQ� LQGLYLGXDO� WUDIILF� �H�J��� UHGXFWLRQ� LQ� SDUNLQJ��
VSHHGLQJ� DQG� LQIUDFWLRQ� WLFNHWV��� DWWUDFWLRQ� RI� SDVVHQJHUV� IURP� SXEOLF� WUDQVSRUW� V\VWHPV��
UHVXOWLQJ� LQ� MRE� ORVVHV� �H�J��� WD[L� GULYHUV�� WUXFN� GULYHUV� DQG� EXV� GULYHUV� PD\� ORVH� WKHLU�
OLYHOLKRRGV� DQG� RFFXSDWLRQV��� SRVVLEOH� LQYHVWPHQWV� LQ� LQIUDVWUXFWXUH�� DQG� UXOHV� DQG�
UHJXODWLRQV��DPRQJ�RWKHUV��6FKRLWVFK��������
,Q� WKLV� VHQVH�� LW� LV� XQGHUVWRRG� WKDW� DQ\� SRVLWLYH� RU� QHJDWLYH� LPSDFWV� RI� WKLV� LQQRYDWLRQ� JR�
EH\RQG�RUJDQL]DWLRQDO�DQG�JRYHUQPHQWDO� OLPLWV��DIIHFWLQJ�PDQ\�RWKHU�VSKHUHV�RI�RXU�PRGHUQ�
VRFLHW\�� 7KHUHIRUH�� LW� LV� LPSRUWDQW� DQG� QHFHVVDU\� WKDW� WKH� EXLOGLQJ� DQG� H[HFXWLRQ� RI� WKLV�
WHFKQRORJ\� FRQWHPSODWH� DOO� WKHVH� VSKHUHV� �JRYHUQPHQW�� FRPSDQLHV�� VRFLHW\�� DFDGHP\��
HQYLURQPHQW�� V\QHUJLVWLFDOO\� WR� RSWLPL]H� WKLV� G\QDPLF� SURFHVV� RI� WUDQVIRUPDWLRQ� LQ�
FRQWHPSRUDU\�XUEDQ�PRELOLW\�

����)URP�WKH�WULSOH�KHOL[�WR�WKH�TXLQWXSOH�KHOL[

&RXQWULHV¶� LQQRYDWLRQ� V\VWHPV� KDYH� EHHQ� JDLQLQJ� VWUHQJWK� JLYHQ� WKDW� NQRZOHGJH�
SURGXFLQJ�LQVWLWXWLRQV�DUH�HVVHQWLDO�WR�ILJKWLQJ�WKH�LVVXHV�IDFHG�E\�RXU�PRGHUQ�VRFLHW\��7KXV��
FRPSDQLHV��JRYHUQPHQWV��XQLYHUVLWLHV�DQG�HYHQ�WKH�SRSXODWLRQ�PXVW�ZRUN�WRJHWKHU�RQ�WU\LQJ�
WR�FXUE��RU�PLQLPL]H��WKH�QHJDWLYH�VRFLDO�FRQVHTXHQFHV�RI�WKH�HFRQRPLF�GHYHORSPHQW�WKDW�KDV�
RFFXUUHG�VR�IDU�

7KH�PDLQ�GLIIHUHQFH�EHWZHHQ�WKH�WUDGLWLRQDO�WULSOH�KHOL[�PRGHO�DQG�WKH�QHZHU�TXLQWXSOH�
KHOL[� LV� LQ� WKH� �LQQRYDWLRQ� HFRV\VWHP��� ZKLFK� FRPELQHV� DQG� LQWHJUDWHV� VRFLDO� V\VWHPV� DQG�
HQYLURQPHQWV��HPSKDVL]LQJ�WKH� LPSRUWDQFH�RI� WKH�GLYHUVLW\�RI�DFWRUV�DQG�RUJDQL]DWLRQV��VXFK�
DV� XQLYHUVLWLHV�� VPDOO� DQG� PHGLXP�VL]HG� HQWHUSULVHV�� DQG� ODUJH� FRUSRUDWLRQV�� JRYHUQPHQW�
LQQRYDWLRQ�QHWZRUNV�DQG�NQRZOHGJH�FOXVWHUV��&DUD\DQQLV�	�&DPSEHOO��������

,Q� WKH� WULSOH� KHOL[� PRGHO�� WKH� UHODWLRQVKLSV� DUH� RYHUODSSLQJ�� FUHDWLQJ� K\EULG�
HQYLURQPHQWV�� OHDGLQJ� WR� GLOXWLRQ� RI� EDUULHUV� DQG� HQDEOLQJ� JUHDWHU� FRRSHUDWLRQ� �6LOYD� HW� DO���
������� )RU� WKLV�� WKH� JRYHUQPHQW� KDV� WKH� UROH� RI� HODERUDWLQJ� SXEOLF� SROLFLHV� WKDW� IRVWHU�
LQQRYDWLRQ�SURFHVVHV��DQG�WKH�JRYHUQPHQW�LV�DOVR�UHVSRQVLEOH� IRU�UHJXODWLQJ�DQG�QRUPDOL]LQJ�
HFRQRPLF�DFWLYLW\��&RPSDQLHV�PXVW�FRQFHQWUDWH�RQ�WKHLU�SURGXFWLYH�DFWLYLWLHV�LQ�D�FRRSHUDWLYH�
VHQVH�� DQG� WKH� SURGXFWLRQ�� GLVVHPLQDWLRQ� DQG� WUDQVIHU� RI� NQRZOHGJH� DUH� UHVHUYHG� IRU�
XQLYHUVLWLHV��9LHLUD�HW�DO��������

7KH�DERYH�DFWRUV�DUH�SUHVVXUHG�E\�WKH�DFFHOHUDWLQJ�SDFH�RI�FKDQJH�DQG� LQQRYDWLRQ� LQ�
ERWK� VFLHQWLILF� DQG� WHFKQRORJLFDO� HQYLURQPHQWV�� 7KXV�� LQ� WKH� SURFHVV� RI� PDQXIDFWXULQJ�
DXWRQRPRXV�FDUV�� HYHQ�FXWWLQJ�HGJH�FRPSDQLHV�DUH� IDFLQJ�HWKLFDO��PRUDO�� WHFKQRORJLFDO�� DQG�



'ĂŶĚŝĂ�Ğƚ�Ăůͮ͘ ϱϲ
ϭϬ͘ϮϬϰϬϭͬƌĂƐŝ͘ϲ͘Ϯ͘ϰϭϬ

�ǀĂůŝĂĚŽ�ƉĞůŽ�ƐŝƐƚĞŵĂ��ŽƵďůĞ��ůŝŶĚ�ZĞǀŝĞǁ
�ĚŝƚŽƌ͗�DĂƌĐĞůŽ�'͘��ŵĂƌĂů

Z�^/͕�sŽůƚĂ�ZĞĚŽŶĚĂͬZ:͕�ǀ͘�ϲ͕�Ŷ͘�Ϯ͕�ƉƉ͘ ϱϮͲϳϬ͕�ŵĂŝͬ͘ĂŐŽ͘�ϮϬϮϬ ŚƚƚƉ͗ͬͬǁǁǁ͘ƌĂƐŝ͘ǀƌ͘ƵĨĨ͘ďƌ

XUEDQ�PRELOLW\� FKDOOHQJHV� EHFDXVH� HYLGHQFH� RI� WKH� ORQJ�UXQ� LPSDFW�RI�$9V� LV� QRW� \HW� FOHDU�
DQG�ZHOO�PDSSHG�

7KH� ILUVW� VWHS� WR� EH� VWLPXODWHG� ZLWKLQ� WKLV� LQQRYDWLRQ� V\VWHP� EHJLQV� ZLWK� WKH�
LQWURGXFWLRQ� RI� HGXFDWLRQ� LQSXWV�� %HFDXVH� PRUH� LQYHVWPHQWV� IORZLQJ� LQWR� WKH� KHOL[� RI� WKH�
HGXFDWLRQ� V\VWHP�PHDQV� WKH� SURGXFWLRQ� RI� QHZ�HTXLSPHQW�� QHZ� ORFDWLRQV� IRU� VFLHQWLVWV� DQG�
WHDFKHUV��DQG�JUHDWHU�RSSRUWXQLWLHV�IRU�UHVHDUFK��D�JUHDWHU�RXWOHW�IRU�LQQRYDWLRQV�LQ�VFLHQFH�DQG�
UHVHDUFK�FDQ�EH�FUHDWHG��&DUD\DQQLV��%DUWK�	�&DPSEHOO��������

)RU�WKLV�WR�KDSSHQ�LQ�DQ�LQWHJUDWHG�ZD\��WKH�RWKHU�KHOLFHV�PXVW�EH�LQWHUFRQQHFWHG�YLD�
WKH� LQSXW� RI� NQRZOHGJH�� 7KH� VHFRQG� VWHS� EHJLQV� ZLWK� KXPDQ� FDSLWDO� LQ� WKH� KHOL[� RI� WKH�
HFRQRPLF�V\VWHP��UHSUHVHQWHG�E\�FRPSDQLHV��$Q\�LQYHVWPHQW�LQ�NQRZOHGJH�DQG�LQ�SURPRWLQJ�
WKH�SURGXFWLRQ�RI�NQRZOHGJH� EULQJV� QHZ� LPSXOVHV�FUXFLDO� WR� LQQRYDWLRQ��NQRZ�KRZ�DQG� WKH�
DGYDQFHPHQW�RI�VRFLHW\��&DUD\DQQLV��%DUWK�	�&DPSEHOO��������

/H\GHVGRUII��������DUJXHG�WKDW�WR�JR�IXUWKHU�± L�H���WRZDUGV�WKH�IRXUWK�RU�ILIWK�KHOL[�±
ZRXOG� UHTXLUH� JUHDWHU� VSHFLILFDWLRQ�� RSHUDWLRQDOL]DWLRQ� LQ� WHUPV�RI� SRWHQWLDOO\� UHOHYDQW� GDWD��
DQG� VRPHWLPHV� DGGLWLRQDO� GHYHORSPHQW� RI� UHOHYDQW� LQGLFDWRUV�� 7R� GR� WKLV�� FRPSDQLHV� PXVW�
IRFXV�RQ�WKHLU�SURGXFWLYH�DFWLYLWLHV�LQ�D�FRRSHUDWLYH�VHQVH��DQG�WKH�XQLYHUVLW\�UHVHUYHV�LWV�UROH�
LQ�FRQVWUXFWLQJ��GLVVHPLQDWLQJ�DQG�WUDQVIHUULQJ�NQRZOHGJH��9LHLUD�HW�DO��������

7KH��IRXUWK�KHOL[��RI�WKH�PRGHO�UHIHUV�WR�WKH�FXOWXUH�DQG�YDOXHV�RI�VRFLHW\��,Q�WKLV�ZD\��
LQQRYDWLRQ� SROLFLHV� DQG� VWUDWHJLHV� PXVW� UHFRJQL]H� WKH� LPSRUWDQW� UROH� FXOWXUH� SOD\V� LQ�
SURPRWLQJ�D�NQRZOHGJH�EDVHG�HFRQRP\��7KH�SROLWLFV�RI�NQRZOHGJH�DQG�LQQRYDWLRQ�VKRXOG�EH�
LQFOLQHG�WR�UHIOHFW�WKH�G\QDPLFV�RI��PHGLD�EDVHG�GHPRFUDF\��DQG�WKHLU�UROH�LQ�WKH�HODERUDWLRQ�
RI�VWUDWHJLHV��7KH�JRDO�LV�WR�GHYHORS�D�SROLF\�RI�LQQRYDWLRQ�WR�JHQHUDWH�HFRQRPLF�SHUIRUPDQFH�
DQG�WKXV�OLQN�WKH�ZKROH�V\VWHP�RI�LQQRYDWLRQ�LQ�D�FRXQWU\��&DUD\DQQLV�	�&DPSEHOO��������

%\� DGGLQJ� WKH� ILIWK� KHOL[� WR� WKH� PRGHO�� WKH� PRGHO� EHFRPHV� PRUH� FRPSUHKHQVLYH�
EHFDXVH�� LQ� DGGLWLRQ� WR� WKH� DQDO\WLFDO� DQG� H[SODQDWRU\� DSSURDFK� LW� DOUHDG\� SRVVHVVHG�� WKH�
�QDWXUDO�HQYLURQPHQWV�RI�VRFLHW\��DUH�DGGHG� LQ�WKH�PDFUR�DQDO\VLV��&DUD\DQQLV�	�&DPSEHOO�
�������1RZ�� WKH� VRFLR�HFRORJLFDO� HQYLURQPHQW� LV� WDNHQ� LQWR� DFFRXQW�� WKDW� LV�� WKH�4XLQWXSOH�
+HOL[
V�LQQRYDWLRQ�V\VWHP�LV�HFRORJLFDOO\�UHOLDEOH�EHFDXVH�LW�LV�EDVHG�RQ�WKH�XQGHUVWDQGLQJ�RI�
WKH�SURGXFWLRQ�RI�NQRZOHGJH��UHVHDUFK��DQG�WKH�DSSOLFDWLRQ�RI�NQRZOHGJH��LQQRYDWLRQ���ERWK�
RI�ZKLFK�FRQVLGHU�HQYLURQPHQWDO�LVVXHV��&DUD\DQQLV��&DPSEHO�	�5HKPDQ��������

:H�EHOLHYH�WKDW�WKH�PRGHO�KDV�WKH�DGYDQWDJH�RI�DJJUHJDWLQJ�QHZ�NQRZOHGJH��KHOSLQJ�
LQ� WKH� FUHDWLRQ� DQG�GHYHORSPHQW� RI� FUHDWLYH� LQQRYDWLRQV� DQG� QHZ� OHDUQLQJ�PHWKRGV��$W� WKH�
VDPH� WLPH�� LQQRYDWLRQ� LQ� $9V� LV� VWLOO� FKDUDFWHUL]HG� E\� ODFN� RI� FRRUGLQDWLRQ� DPRQJ�2(0V��
JRYHUQPHQWV��XQLYHUVLWLHV�DQG�HYHQ�VRFLHW\�� VXFK� FRRUGLQDWLRQ� LV� QHFHVVDU\� LI� WKHVH� YHKLFOHV�
DUH�WR�HIIHFWLYHO\�VXSSRUW�HFRQRPLF��VRFLDO�DQG�VXVWDLQDEOH�GHYHORSPHQW�RYHUDOO�

� 0HWKRGRORJLFDO�$SSURDFK

:LWK� WKH� GXDO� DLP� RI� XQGHUVWDQGLQJ� ZKHWKHU� WKH� 4+0� FDQ� SRVLWLYHO\� IRVWHU�
DGYDQFHPHQWV� LQ� XUEDQ�PRELOLW\� DV� D� UHVXOW� RI�$9� LQVHUWLRQ� LQWR� VRFLHW\� DQG� GLVFXVVLQJ� WKH�
G\QDPLFV�RI�WKH�PRGHO� LQ�WKH�%UD]LOLDQ�FRQWH[W��WKH�DGRSWHG�UHVHDUFK�GHVLJQ��)LJXUH�����ZDV�
FKDUDFWHUL]HG�DV�D�TXDOLWDWLYH�DSSURDFK�RI�D�GHVFULSWLYH�DQG�H[SORUDWRU\�QDWXUH�

)LJXUH��� 6WXG\�GHVLJQ�
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6RXUFH��GHYHORSHG�E\�WKH�DXWKRUV�

2Q�6WHS����WKH�GDWD�FROOHFWLRQ�ZDV�SHUIRUPHG�LQ�ERWK�DFDGHPLF�DQG�JUH\�OLWHUDWXUH�E\�
XVLQJ� WKH� VDWXUDWLRQ�FULWHULD�DV�D� VWRSSLQJ�SRLQW� �)RQWDQHOOD��5LFDV 	 7XUDWR��������*XHUUD��
�������7KURXJK�WKLV�OLWHUDWXUH�UHYLHZ�LW�ZDV�SRVVLEOH�WR�GHILQH�SDUDPHWHUV�WR�FRQWH[WXDOL]H�WKH�
LQVHUWLRQ� RI� $9V� LQ� %UD]LO� LQVWHDG� RI� RWKHU� FRXQWULHV�� 0RUHRYHU�� LW� ZDV� REVHUYHG� WKDW� WKH�
DOLJQPHQW�EHWZHHQ�WKH�KHOL[�SURSRVHG�E\�WKH�4+0�PRGHO�FRXOG�SURSRVH�VWDWHPHQWV� IRU� WKH�
LQVHUWLRQ�RI�WKHVH�YHKLFOHV�LQ�D�FRXQWU\�DQG�WKH�WKHRUHWLFDO�HVWDEOLVKPHQW�RI�WKHVH�SURSRVLWLRQV�
KDG�QRW�\HW�EHHQ�UHDOL]HG�

,Q� WKLV� VHQVH�� RQ� 6WHS� � ZH� FUHDWHG� ILYH� SURSRVLWLRQV� EDVHG� RQ� 4+0� WKDW� FRXOG�
SRVLWLYHO\�LPSDFW�$9V��7KHVH�SURSRVLWLRQV�QRW�RQO\�VRXJKW�WR�HVWDEOLVK�LVRODWHG�UHODWLRQVKLSV�
EHWZHHQ�WKH� LPSDFWV�RI�HDFK�VWDNHKROGHU�EXW�DOVR�WR�KLJKOLJKW� LQWHUUHODWLRQVKLSV�EHWZHHQ�WKH�
KHOL[� DQG� WKH� LPSDFW�RI� WKLV�FRQQHFWLRQ�RQ� WKH� LQVHUWLRQ�RI�$9V� LQ�%UD]LO� �SUHVHQWHG�DV� WKH�
WKHRUHWLFDO� IUDPHZRUN���,Q�RUGHU�WR�DFKLHYH�RXU�DLP��RQ�6WHS����ZH�XVHG�FDWHJRULFDO�FRQWHQW�
DQDO\VLV�DQG�GHVFULSWLYH�TXDOLWDWLYH�DQDO\VLV��%DUGLQ������� 9HUJDUD���������7KH� LQIRUPDWLRQ�
FROOHFWHG� ZDV� FDWHJRUL]HG� LQ� RUGHU� WR� HVWDEOLVK� SDUDPHWHUV� VR� WKDW� WKH� DQDO\]HV� FRXOG� EH�
HVWDEOLVKHG�DV�FORVH�DV�SRVVLEOH�WR�WKH�UHDOLW\�IRXQG�

/DVW�EXW�QRW� OHDVW��RQ 6WHS����ZH�FUHDWHG�D�WKHRUHWLFDO� IUDPHZRUN�EDVHG� QRW�RQO\�RQ�
LVRODWHG�DQDO\VLV�RI�WKH�KHOLFHV�EXW�RQ�WKH�LQWHUUHODWLRQVKLS�EHWZHHQ�WKH�SURSRVLWLRQV��2XU�LGHD�
ZDV� WR� EULQJ� WKH� UHVXOWV� DQG� SUDFWLFDO� LPSOLFDWLRQV� WRJHWKHU� WR� LOOXVWUDWH� WKH� WKHRUHWLFDO�
FRQWULEXWLRQ�RI�WKH�4+0�WR�XUEDQ�PRELOLW\�LQ�%UD]LO�EDVHG�RQ�$9V¶�LQVHUWLRQ�

� 5HVXOWV�DQG�'LVFXVV

$XWRPRWLYH� FRPSDQLHV�� VXSSOLHUV�� JRYHUQPHQW�� UHJXODWRUV�� OHJDO� DXWKRULWLHV�� UDWLQJ�
DJHQFLHV��URDG�RSHUDWRUV��DQG�WKH�JHQHUDO�SXEOLF�KDYH�EHHQ�SUHSDUHG� IRU�ZKDW� LV� WKH�JUHDWHVW�

'$7$�&2//(&7,21�

� $FDGHPLF OLWHUDWXUH �SDSHUV� WKHVLV� GLVVHUWDWLRQV�
� *UH\ OLWHUDWXUH �WHFKQLFDO UHSRUWV� QHZV� PDJD]LQHV� GRFXPHQWDULHV�

$1$/<6,6�$1'�',6&866,21�

� &RQWHQW DQDO\VLV
� 'HVFULSWLYH TXDOLWDWLYH DQDO\VLV

7+(25(7,&$/�)5$0(:25.�

352326,7,216�'(6,*1�

� �3�� *RYHUQPHQWV FDQ SRVLWLYHO\ LPSDFW $XWRQRPRXV 9HKLFOHV
� �3�� &RPSDQLHV FDQ SRVLWLYHO\ LPSDFW $XWRQRPRXV 9HKLFOHV
� �3�� $FDGHP\ FDQ SRVLWLYHO\ LPSDFW $XWRQRPRXV 9HKLFOHV
� �3�� 6RFLHW\ FDQ SRVLWLYHO\ LPSDFW $XWRQRPRXV 9HKLFOHV
� �3�� (QYLURQPHQW FDQ SRVLWLYHO\ LPSDFW $XWRQRPRXV 9HKLFOHV
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LQIOHFWLRQ� SRLQW� IRU� WKH� DXWRPRWLYH� LQGXVWU\� VLQFH� WKH� LQWURGXFWLRQ� RI� WKH� DVVHPEO\� OLQH�
�0RVTXHW�HW�DO���������,Q�WKLV� VHVVLRQ��ZH�WULHG�WR�VKRZ�WKH� LPSDFW� WKDW�WKH�4XLQWXSOH�+HOL[�
FRXOG� KDYH� RQ� $9V� DQG� WKH� LPSDFW� RQ� HDFK� RI� WKH� ��� KHOLFHV�� �3��� JRYHUQPHQW�� �3���
FRPSDQLHV���3���DFDGHP\���3���VRFLHW\�DQG���3���HQYLURQPHQW�

�3���*RYHUQPHQWV�FDQ�SRVLWLYHO\�LPSDFW�DXWRQRPRXV�YHKLFOHV

7KH�UHODWLRQV�DPRQJ�WKH�LQVWLWXWLRQDO�VSKHUHV�RI�XQLYHUVLW\�� LQGXVWU\��DQG�JRYHUQPHQW�
FDQ� KHOS� JHQHUDWH� VROLG� VWUDWHJLHV� IRU� HFRQRPLF� JURZWK� DQG� VRFLHWDO� WUDQVIRUPDWLRQ�� )URP�D�
SROLWLFDO� SHUVSHFWLYH�� QDWLRQDO� LQQRYDWLRQ� V\VWHPV� FDQ� EH� GHILQHG� DV� D� UHOHYDQW� UHIHUHQFH�
IUDPHZRUN� IRU� JRYHUQPHQWDO� LQWHUYHQWLRQV�� ZKLFK� DUH� DLPHG� DW� WKH� HFRQRPLF� JURZWK� RI�
GLIIHUHQW� LQGXVWULHV� �(W]NRZLW]�	�/H\GHVGRUII�� ������� ,Q� WKLV� VHQVH�� WKH� RUJDQL]DWLRQ� RI� WKH�
SROLWLFDO�V\VWHP�LV�RI�FUXFLDO� LPSRUWDQFH�EHFDXVH�LW�IRUPXODWHV�WKH��ZLOO��RI�WKH�VWDWH��WKDW�LV��
ZKHUH�WKH�VWDWH�LV�GLUHFWHG�ERWK�LQ�WKH�SUHVHQW�DQG�WKH�IXWXUH�DQG�KRZ�LW�RUJDQL]HV�WKH�JHQHUDO�
FRQGLWLRQV� RI� WKH� QDWLRQ��7KHUHIRUH�� WKLV� KHOL[� KDV� DFWLYH� SROLWLFDO� DQG� OHJDO� FDSLWDO� WKURXJK�
LQFHQWLYHV��LGHDV��ODZV��SODQV��DQG�SDUWQHUVKLSV�WKDW�FDQ�EHQHILW�FRPSDQLHV�DQG�WKH�SRSXODWLRQ��
DV�ZHOO�DV�HPHUJLQJ�VHFWRUV��&DUD\DQQLV��%DUWK��	 &DPSEHOO��������

$Q�LVVXH�WKDW�LV�DOUHDG\�RQ�WKH�DJHQGD�LQ�VRPH�(XURSHDQ�JRYHUQPHQWV�FRQFHUQV�$9V¶�
UHJXODWLRQ�DQG�HQFRXUDJHPHQW�RI�WKH�PRWRU�YHKLFOH�LQGXVWU\��5HJXODWLRQ�VKRXOG�HQVXUH�VDIHW\�
DQG�DFFRPSDQ\�WKH�GHYHORSPHQW�RI�WKH�HPHUJLQJ�$9�LQGXVWU\��DYRLGLQJ�DQ\�PDUNHW�IDLOXUHV��
'LIIHUHQW�FRXQWULHV�KDYH�FUHDWHG�UXOHV�RQ�SURWRW\SHV�DOORZLQJ�WHVWLQJ��OLFHQVLQJ�DQG�RSHUDWLRQ�
RI�WKLV�WHFKQRORJ\�RQ�SXEOLF�URDGV��)ULVRQL HW�DO���������

)RU� LQVWDQFH�� LQ�*HUPDQ\� LQ� ������ WKH� IHGHUDO� JRYHUQPHQW� VWDUWHG� D� URXQG� WDEOH� RQ�
YHKLFXODU�DXWRPDWLRQ�ZKHUH� LQGXVWU\��DFDGHPLD�DQG�JRYHUQPHQW�PHW�WR�GHILQH�VSHFLILF�DUHDV�
RI� DFWLRQ� WR� VXSSRUW� WKH� LQWURGXFWLRQ� RI� DXWRQRPRXV� GULYLQJ� LQ� WKH� FRXQWU\�� 'LVFXVVLRQV�
LQFOXGHG�WRSLFV�VXFK�DV�LQIUDVWUXFWXUH��OHJLVODWLRQ��LQQRYDWLRQ� DQG�LQWHUFRQQHFWLYLW\��)ULVRQL HW�
DO�� ������

6ZHGHQ� LV� VXSSRUWLQJ� D� QDWLRQDO� SURJUDP� WR� SURPRWH� DOOLDQFHV� DPRQJ� WKH� YDULRXV�
VWDNHKROGHUV�� ,Q� ������ WKH� FRXQWU\� HVWDEOLVKHG� D� SDUWQHUVKLS� ZLWK� WKH� DXWRPRWLYH� LQGXVWU\��
FDOOHG�³6WUDWHJLF�9HKLFOH�5HVHDUFK�DQG�,QQRYDWLRQ´��ZLWK�WKH�DLP�RI�LQYHVWLJDWLQJ�LQQRYDWLYH�
VROXWLRQV�IRU�WKH�FOLPDWH��HQYLURQPHQW�DQG�VDIHW\��7KLV�UHSRUW�LQYROYHV�5	'�DFWLYLWLHV�ZRUWK�
DSSUR[LPDWHO\� ¼���� PLOOLRQ� SHU� \HDU� �KDOI� RI� WKLV� DPRXQW� LV� SXEOLFO\� IXQGHG��� LQFOXGLQJ�
UHVHDUFK�LQ�$9V�DQG�FRQQHFWHG�WUDQVSRUW�V\VWHPV��)ULVRQL HW�DO�� ������

)UDQFH� LV� HQFRXUDJLQJ� D� QHZ� VWUDWHJLF� DOOLDQFH� DPRQJ� WKH� PDLQ� )UHQFK� DXWRPRWLYH�
FRPSDQLHV�WR�IDYRU�WKH�GHYHORSPHQW�RI�$9V�LQ�WKH�FRXQWU\��7KLV�LQGXVWULDO�VWUDWHJ\�LV�FDOOHG�
�/D� 1RXYHOOH� )UDQFH� ,QGXVWULHOOH�� DQG� ZDV SURPRWHG� E\� WKH� 0LQLVWU\� RI� (FRQRP\� DQG�
)LQDQFH�EHJLQQLQJ�LQ�������$9V�DUH�PHQWLRQHG�DV�D�NH\�SRLQW�RI�WHFKQRORJLFDO�GHYHORSPHQW�
LQ�)UDQFH�

%DVHG� RQ� WKH� DERYH� UHSRUWV�� ZH� VHH� WKDW� WKH� GLVFXVVLRQV� EHWZHHQ� JRYHUQPHQW� DQG�
LQGXVWU\�LQ�WKH�DIRUHPHQWLRQHG�(XURSHDQ�FRXQWULHV�DUH�PRYLQJ�WRZDUGV�SDUWQHUVKLSV��'HVSLWH�
WKH�SURJUHVV� LQLWLDWHG�E\�VRPH�FRXQWULHV�� WKHUH� VHHPV� WR�EH� OLWWOH�FRRUGLQDWLRQ�RI� WKH�DFWLRQV�
WDNHQ� E\� GLIIHUHQW� MXULVGLFWLRQV�� WKH� MXULVGLFWLRQV� DUH� UHVWULFWHG� WR� WDUJHWLQJ� WKHLU� RZQ�
LQGLYLGXDO�DFWLRQV��)ULVRQL HW�DO���������

7KH�DQDO\VLV�RI� WKH�%UD]LOLDQ�FRQWH[W�SRLQWV� WR�WKH�*RYHUQPHQW�KHOL[�DV� WKH�ZHDNHVW�
OLQN��8QGRXEWHGO\��WKH�%UD]LOLDQ�JRYHUQPHQW�KDV�VHYHUDO�LVVXHV�DQG�SUREOHPV�WKDW�QHHG�WR�EH�
RYHUFRPH�VR�WKDW�WKH�LPSOHPHQWDWLRQ�RI�$9V�FDQ�EH�PDGH�IHDVLEOH��$FFRUGLQJ�WR�WKH�.30*�
������� UHSRUW� ³$XWRQRPRXV� 9HKLFOHV� 5HDGLQHVV� ,QGH[�´� ZKLFK� VHHNV� WR� DFFHVV� FRXQWULHV¶�
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RSHQQHVV�DQG�UHDGLQHVV�IRU�$9V��%UD]LO�³KDV�WKH�ZHDNHVW�VFRUHV�RI�WKH����VXUYH\HG�FRXQWULHV�
IRU�SROLF\�DQG�OHJLVODWLRQ´�

5HFHQWO\��WKH�%UD]LOLDQ�JRYHUQPHQW�LQDXJXUDWHG�WKH�QHZ�DXWRPDWLYH�VHFWRU�UHJXODWLRQ��
FDOOHG� ³5RXWH� ����´�� 7KH� SURJUDP�� ODXQFKHG� PRUH� WKDQ� D� \HDU� ODWH�� DLPV� WR� UHSODFH� DQG�
EURDGHQ�WKH�VFRSH�RI�LWV�SUHGHFHVVRU��³,QRYDU�$XWR´�DV�ZHOO�DV�WR�VHW�UXOHV�IRU�WKH�PDQXIDFWXUH�
RI�DXWRPRELOHV�SURGXFHG�DQG�PDUNHWHG�LQ�%UD]LO�RYHU�WKH�QH[W����\HDUV�

7KH�H[SHFWDWLRQ�DURXQG�WKLV�QHZ�JRYHUQPHQW�SURJUDP�LV�KLJK��LQYHVWPHQWV�LQ�WKH�DUHDV�
RI� HOHFWULF� PRELOLW\�� HQHUJ\� HIILFLHQF\�� PDQXIDFWXULQJ� ����� LQWHUQHW� RI� WKLQJV�� SURGXFWLRQ�
GLJLWL]DWLRQ�DQG�FRQQHFWLYLW\�KDYH�DOUHDG\�EHHQ�DQQRXQFHG�

$OWKRXJK� LQLWLDWLYHV� VXFK� DV� WKH�5RWD� ����� DUH� DOUHDG\� EHJLQQLQJ� WR� GHYHORS� LQ� WKH�
QDWLRQDO�FRQWH[W��WKHUH�LV�VWLOO�D�ODFN�RI�DUWLFXODWLRQ�DQG�PRUH�WDQJLEOH�DGYDQFHV�UHJDUGLQJ�QHZ�
GHYHORSPHQWV�LQ�WKH�%UD]LOLDQ�DXWRPRWLYH�LQGXVWU\��6SHFLILFDOO\��WKHVH�UHVXOWV�FOHDUO\�VWDWH�WKH�
GHILFLHQF\�RI�WKH�%UD]LOLDQ�JRYHUQPHQW�FRQFHUQLQJ�WKH�OHJLVODWLRQ�DQG�LQFHQWLYHV�VXUURXQGLQJ�
$9�WHFKQRORJ\��7KXV��WKHUH�LV�VWLOO�D�ODUJH�FKDVP�WR�EH�RYHUFRPH�VR�WKDW�%UD]LO�FDQ�UHDOO\�EH�
UHDG\�IRU�WKH�LPPLQHQW�DUULYDO�RI�$9V�

�3���&RPSDQLHV�FDQ�SRVLWLYHO\�LPSDFW�DXWRQRPRXV�YHKLFOHV

:H� REVHUYHG� WKDW� WKH� JRYHUQPHQWV� RI� VRPH� FRXQWULHV� RIIHU� WD[� VXSSRUW� DQG� FUHDWH�
SXEOLF�SROLFLHV�WR�VWUHQJWKHQ�WKHLU�UHODWLRQVKLSV�ZLWK�XQLYHUVLWLHV�DQG� LQGXVWULHV��)RU�H[DPSOH��
VRPH� (XURSHDQ� FRXQWULHV� DUH� DOUHDG\� DGGUHVVLQJ� WKH� UHJXODWLRQ� RI� LQFHQWLYHV� IRU� WKH� $9�
LQGXVWU\�� 5HJXODWLRQ� VKRXOG� HQVXUH� VDIHW\� DQG� PRQLWRU� WKH� GHYHORSPHQW� RI� WKLV� HPHUJLQJ�
LQGXVWU\��DYRLGLQJ�DQ\�PDUNHW�IDLOXUHV��7KHVH�QDWLRQV�KDYH�FUHDWHG�UXOHV�UHJDUGLQJ�SURWRW\SHV�
WKDW�DOORZ�WHVWLQJ��OLFHQVLQJ�DQG�RSHUDWLRQ�RI�WKLV�WHFKQRORJ\�RQ�SXEOLF�URDGV��7KHVH�FKDQJHV��
LQ� WXUQ�� GLUHFWO\� LPSDFW� PDQXIDFWXUHUV� LQ� WKH� DXWRPRWLYH� LQGXVWU\�� DV� DOO� DFWRUV� PXVW� ZRUN�
WRJHWKHU�WR�LPSOHPHQW�D�³FRPPRQ�ODQJXDJH´�VROXWLRQ�

0RRQ]XU��������S������DOVR�PHQWLRQV�WKH�OLNHO\�GLVDSSHDUDQFH�RI�GULYLQJ�VFKRROV��³,Q�
FDVH� WKH� YHKLFOH� ZRXOG� EH� FRPSOHWHO\� DXWRQRPRXV� DQG� QRW� UHTXLUH� GULYHU� LQWHUYHQWLRQ�� WKH�
YHKLFOH�WKDW�ZLOO�EH�LQ�VROH�FRPPDQG´��0RUDOO\��WKH�UHOHYDQW�GHFLVLRQV�ZRXOG�KDYH�EHHQ�PDGH�
E\� WKH�GHYHORSHU�RI� WKH�XQGHUO\LQJ�DOJRULWKP�� ,Q� DQ\�FDVH�� WKH�DXWRPDWLF� V\VWHP�ZRXOG�DFW��
DQG� WKH� FRQVHTXHQFHV� FDQQRW� EH� FRQVLGHUHG� DFFLGHQWDO� EHFDXVH� WKH\� DUH� GHWHUPLQHG�
EHIRUHKDQG�� ,Q� PDQ\� FDVHV�� GLIIHUHQW� LQWHUHVWHG� SDUWLHV VKRXOG� FRRSHUDWH� WR� DGYDQFH� VXFK�
VROXWLRQV�

,W� LV� LPSRUWDQW� WR� HPSKDVL]H� WKDW� LW� LV� QRW� RQO\� YHKLFOH� PDQXIDFWXUHUV� WKDW� DUH�
EHQHILWWLQJ� IURP�DGYDQFHPHQWV� LQ�$9V�EXW�DOVR�WKH�HFRQRPLF�V\VWHP�DV�D�ZKROH��7KH�PDLQ�
VWDNHKROGHUV� RI� WKLV� DGYDQFHPHQW� DUH� GHVFULEHG� DV� WHOHFRPPXQLFDWLRQ� FRPSDQLHV�� VKDUHG�
YHKLFOH�VHUYLFHV��DQG�WHFKQRORJ\�DQG�LQVXUDQFH�FRPSDQLHV��(XURSHDQ�3DUOLDPHQW���������DQG�
LW� LV� H[SHFWHG� WKDW� WKH\�ZLOO� DOO� KDYH� QHZ� VHUYLFHV� DQG� GHPDQGV� DV� D� UHVXOW� RI� WKH� V\QHUJ\�
JHQHUDWHG�E\�WKH�4+0�

%RWHOKR�� &DUULMR� DQG� .DPDVDNL� ������� VD\� WKDW� WKLV� KHOL[� FRQFHQWUDWHV� ³HFRQRPLF�
FDSLWDO´� �H�J��� HQWUHSUHQHXUVKLS�� PDFKLQHV�� SURGXFWV�� WHFKQRORJ\�� PRQH\��� *LYHQ� WKLV�
FRQFHQWUDWLRQ�� UHODWLRQV� ZLWK� FXVWRPHUV� DQG� VXSSOLHUV�� ZLWK� FRPSDQLHV� FRPSHWLQJ� ZLWK�
UHVHDUFK� LQVWLWXWHV� DQG�RU� XQLYHUVLWLHV�� DSSHDU� WR� EH� RQH� RI� WKH� PRVW� LPSRUWDQW� LVVXHV�
�/H\GHVGRUII�	�=DZGLH��������

7R�HQVXUH�VWURQJ�DQG�VXVWDLQHG�SXEOLF�VXSSRUW��WKH� LQGXVWU\�ZLOO�QHHG�WR�HQJDJH�ZLWK�
WKH�JHQHUDO�SXEOLF�DQG�EH�GLUHFW�DERXW� WKH� OLPLWDWLRQV�DQG�EHQHILWV�RI� WKH� WHFKQRORJ\� �%&*��
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�������7R�DFFHOHUDWH�$9V¶�DGRSWLRQ�DQG��FRQVHTXHQWO\��XUEDQ�PRELOLW\��LQGXVWU\�SOD\HUV�PXVW�
FROODERUDWH�WR�RYHUFRPH�WHFKQRORJ\�FKDOOHQJHV��0RVTXHW�HW�DO���������

,Q�WKLV�VHQVH��DFWRUV�LQ�WKH�SULYDWH�VHFWRU�VKRXOG�FRQVLGHU�SDUWQHUVKLSV� WKDW�JR�EH\RQG�
WUDGLWLRQDO�VHFWRULDO�ERXQGDULHV��PDQ\�RI�ZKLFK�KDYH�DOUHDG\�EHJXQ�WR�EOXU���&RQVXPHUV�ZLOO�
MXGJH� WKH� YHKLFOHV� E\� KRZ� WKH\� DUH� LQWHJUDWHG� ZLWK� WKH� VHUYLFHV� WKH\� SURYLGH�� IURP� LQ�FDU�
HQWHUWDLQPHQW�WR�RQ�GHPDQG� UHQWDO�SODWIRUPV��7KRVH�SOD\HUV� LQ� WKH� LQGXVWU\�ZKR�FDQ�XQORFN�
QHZ� SDUWQHUVKLSV� EHWZHHQ� WHFKQRORJ\� DQG� VHUYLFH� SURYLGHUV� ZLOO� KDYH� WKH� EHVW� FKDQFH� RI�
DYRLGLQJ� PDUJLQDOL]DWLRQ� �0F.HUUDFKHU�� ������� $FFRUGLQJ� WR� WKH� (XURSHDQ� $XWRPRELOH�
0DQXIDFWXUHUV�$VVRFLDWLRQ��WKH�(XURSHDQ�FDU�LQGXVWU\�DQQXDOO\�LQYHVWV�¼������ELOOLRQ�LQ�5	'��
DSSUR[LPDWHO\����RI�LWV�WRWDO�WXUQRYHU��$OWKRXJK�WKLV�DPRXQW�LV�VSHQW�RQ�D�YDULHW\�RI�UHVHDUFK�
DQG� WHVWLQJ� SURJUDPV�� LW� LV� XQGHQLDEOH� WKDW� WKH� GHYHORSPHQW� DQG� LPSOHPHQWDWLRQ� RI� $9V�
UHSUHVHQWV�RQH�RI�WKH�PDMRU�LQWHUHVWV RI�FDU�PDQXIDFWXUHUV��7DQ�HW�DO���������

$OWKRXJK� WKH� DXWRPRWLYH� LQGXVWU\� KDV� VWURQJ� UHOHYDQFH� RQ� WKH� QDWLRQDO� VFHQH�� LW� LV�
ZRUWK� QRWLQJ� WKDW� %UD]LO� LV� D� ³WHFKQRORJ\� LPSRUWHU� DQG� FRPPRGLW\� H[SRUWHU�´� DQG� WKLV� IDFW�
GHPRQVWUDWHV�FHUWDLQ�ZHDNQHVVHV�LQ�RXU�2(0�LQGXVWU\��$FFRUGLQJ�WR�WKH�.30*�UHSRUW��%UD]LO�
³UHFHLYHG�WKH�ORZHVW�VFRUHV�RQ�5	'�KXEV��$9�WHFKQRORJ\�FRPSDQ\�KHDGTXDUWHUV��SDWHQWV�DQG�
LQYHVWPHQWV´��.30*��������S�����

,Q� WKLV� FRQWH[W�� LW� LV� ZRUWK� KLJKOLJKWLQJ� RQH� RI� WKH� PDLQ� DFWLRQV� RI� WKH� 5RWD� �����
SURJUDP��ZKLFK� HQDEOHV� WKH� DXWRPRWLYH� FKDLQ� LQGXVWULHV� WR� LQYHVW� WKH�PRQH\� WKDW�ZRXOG� EH�
VSHQW�RQ� LPSRUW�GXWLHV�DQG�WD[HV� LQ�5	'�SURJUDPV��,QLWLDWLYHV� OLNH�WKLV�FDQ�EH� LPSRUWDQW� LQ�
IRVWHULQJ� QHZ� SDUWQHUVKLSV� EHWZHHQ� LQGXVWU\� DQG� DFDGHPLD�� VLJQLILFDQWO\� LQFUHDVLQJ� WKH�
LQGXVWU\
V�LQQRYDWLYH�FDSDFLW\�

7KH� %UD]LOLDQ� LQGXVWULDO� VFHQDULR� LV� SDUDGR[LFDO�� RQ� WKH� RQH� KDQG�� ZH� VHH� JURZLQJ�
LQWHUHVW�DQG�LQYHVWPHQW�LQ�VRPH�FRPSDQLHV��H�J���8EHU�RSHUDWLRQ�KDV�EHHQ�DXWKRUL]HG�LQ�ODUJH�
FLWLHV� LQ� WKH� FRXQWU\� VLQFH� ������ DQG %UD]LO� LV� FRQVLGHUHG� RQH� RI� WKH� ODUJHVW�8EHU� PDUNHWV�
JOREDOO\� �.30*� S� ���� �������2Q� WKH� RWKHU� KDQG��ZH�NQRZ� WKDW� WKHUH� DUH�PDQ\�SUREOHPV�
UHODWHG�WR�LQIUDVWUXFWXUH�DQG�OHJLVODWLRQ�WKDW�QHHG�WR�EH�DGGUHVVHG��7KH�VDPH�UHSRUW�QRWHV�WKDW�
%UD]LO�³JHWV�WKH�ORZHVWီUDWLQJ�IRU�SHRSOH¶V�XVH�RI�WHFKQRORJ\�´

�3���7KH�$FDGHP\�FDQ�SRVLWLYHO\�LPSDFW�DXWRQRPRXV�YHKLFOHV

7KH�FRQYHUJHQFH�EHWZHHQ�EDVLF�DQG�DSSOLHG�UHVHDUFK�LV�DQ�RSSRUWXQLW\�IRU�XQLYHUVLWLHV�
WR�WUDQVIHU� WKHLU�NQRZOHGJH�WR�RWKHU�VSKHUHV��,Q�WKLV�UHJDUG�� WKH�DFDGHP\�SOD\V�D�FHQWUDO�UROH�
EHWZHHQ� WKH� JRYHUQPHQW� DQG� LQGXVWU\�� HVSHFLDOO\� FDU� PDQXIDFWXUHUV�� ,W� ZDV� REVHUYHG� WKDW�
XQLYHUVLWLHV�IURP�GLIIHUHQW�FRXQWULHV�DUH�QRZ�FRRSHUDWLQJ�ZLWK�ODUJH�SURJUDPV�LQYROYLQJ�ERWK�
SXEOLF�DQG�SULYDWH�DFWRUV�IRU�WKH�GHYHORSPHQW�DQG�DSSOLFDWLRQ�RI�DXWRPDWHG�PRELOLW\�V\VWHPV�

7HFKQLFDO�DVSHFWV� WKDW�SHUPHDWH�$9V�ZHUH� UHVHDUFK� ILHOGV� LQ�HDUOLHU�GHFDGHV��'XULQJ�
WKH�����V�� WKH�86$�'HIHQVH�'HSDUWPHQW�SURPRWHG�WKH�GHYHORSPHQW�RI�VHOI�GULYLQJ�YHKLFOHV�
IRU�PLOLWDU\�SXUSRVHV�E\�ILQDQFLQJ�SURMHFWV�DFURVV�DFDGHPLD�DQG�DXWRPRWLYH�FRPSDQLHV��8�.��
'HSDUWPHQW� IRU� 7UDQVSRUW�� ������� 1HYHUWKHOHVV�� QRQ�WHFKQLFDO� DVSHFWV� DUH� VWLOO� DQ� LQFLSLHQW�
NQRZOHGJH�ILHOG��*DQGLD�HW�DO���������

,Q� WKLV� VHQVH�� &DYD]D� HW� DO� ������� LGHQWLILHG� ILYH� NQRZOHGJH� FDWHJRULHV� WKDW� FRXOG�
FRQWULEXWH� WR� WKH� GLVVHPLQDWLRQ� RI� $9V�� SROLF\� LVVXHV� �ODZ��� HWKLFV�� PRUDO� LVVXHV�� OLDELOLW\��
WUDQVSRUW� SODQQLQJ�� FRQVXPHU� EHKDYLRU� DQG� EXVLQHVV� PRGHOV�� ,W� VKRXOG� EH� KLJKOLJKWHG� WKDW�
HYHQ�ZLWK�WKH�DFDGHP\¶V�HIIRUWV�LQ�SURMHFWV�WKDW�VWLPXODWH V\QHUJ\�DPRQJ�WKH�VSKHUHV��WKHUH�LV�
VWLOO�D�JDS�WKDW�DIIHFWV�DOO�WKH�LQWHUHVWHG�SDUWLHV�DV�SURSRVHG�E\�WKH�4+0�

$V� IRU� WKH� DFDGHPLF� DUHD�� %UD]LO� GRHV� QRW� KDYH� DQ� LPSUHVVLYH� SHUFHQWDJH� RI�
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SXEOLFDWLRQV�DFFRUGLQJ�WR�LQIRUPDWLRQ�H[WUDFWHG�IURP�WKH�:HE�RI�6FLHQFH�GDWDEDVH��5HJDUGLQJ�
WKH�ILHOG�RI�$9V��WKH�FRXQWU\�UDQNV���WK LQ�SXEOLFDWLRQV�ZRUOGZLGH��$OWKRXJK�LW�UDQNV�ILUVW� LQ�
/DWLQ�$PHULFD��WKH�GLVFUHSDQF\�LQ�QXPEHUV�RI�SXEOLFDWLRQV�LV�KXJH�����SXEOLFDWLRQV�IRU�%UD]LO�
YHUVXV������IRU�WKH�ILUVW�SODFH�FRXQWU\���%UD]LO�LV�UHVSRQVLEOH�IRU�MXVW�������RI�DOO�SXEOLFDWLRQV�
LQ�WKH�ZRUOG��*DQGLD�HW�DO�� ������

,I� ZH� FRQVLGHU� WKH� EXVLQHVV� DQG� PDQDJHPHQW� ILHOGV�� WKH� UHVXOWV� DUH� HYHQ� ZRUVH��
$FFRUGLQJ�WR�D�SUHYLRXV�LQYHVWLJDWLRQ�LQ�WKH���PDLQ�LQWHUQDWLRQDO�GDWDEDVHV��RI�WKH�����SDSHUV�
IRXQG� ����� IURP� 6FRSXV�� ��� IURP� :R6� DQG� ���� IURP� 6'��� WKHUH� ZDV� QR� VLQJOH� SDSHU�
RULJLQDOO\�IURP�%UD]LO��&DYD]]D�HW�DO���������

,W� LV� LPSRUWDQW� WR� KLJKOLJKW� WKDW� WKLV� ODFN� RI� DFDGHPLF� NQRZOHGJH� LQ� RXU� FRXQWU\�
UHJDUGLQJ�WKLV�REMHFW�RI�VWXG\��*DQGLD�HW�DO���������&DYD]]D�HW�DO���������KDV�D�GLUHFW� LPSDFW�
RQ� $9V¶ GHYHORSPHQW�� DV� DFDGHPLD� LV� D� YDOXDEOH� DFWRU� DV� D� SURYLGHU� DQG� PDQDJHU� RI�
LQIRUPDWLRQ�DQG�NQRZOHGJH�IRU�RWKHU�KHOLFHV�

�3���6RFLHW\�FDQ�SRVLWLYHO\�LPSDFW�DXWRQRPRXV�YHKLFOHV

,Q� DQ� HUD� ZKHUH� LQQRYDWLRQ� LV� EORRPLQJ�� LQ� ZKLFK� VRFLDO� LQQRYDWLRQ� DQG� HFRORJLFDO�
LQQRYDWLRQ� LPSO\� EHKDYLRUDO� FKDQJHV� DW� ERWK� LQGLYLGXDO� DQG� VRFLDO� OHYHOV�� WKH� FKDOOHQJHV� RI�
KHDOWK��SRYHUW\�DQG�FOLPDWH�FKDQJH��DQG�HVSHFLDOO\�WKH�IXWXUH�RI�FLWLHV��PXVW�EH�DGGUHVVHG��7KH�
UHJLRQDO�JRYHUQDQFH�V\VWHP�DQG�FRPSDQLHV�VKRXOG�EH�RSHQ�WR�QHZ�JURXSV�LQ�VRFLHW\�WKDW�DUH�
FDSDEOH�RI�SURPRWLQJ�D�FXOWXUH�RI�FKDOOHQJH�

7KLV� QHZ� HUD� DOVR� LQFOXGHV� SHUFHSWLRQV� RI� FRQVXPSWLRQ� WKDW� DUH� GLIIHUHQW� LQ� HDFK�
FRXQWU\�� IRU� LQVWDQFH�� LQ� HPHUJLQJ� HFRQRPLHV� �H�J��� %UD]LO��� WKH� RZQHUVKLS� RI� D� FDU� LV�
SHUFHLYHG� DV� FRQYH\LQJ� VWDWXV�� LQGHSHQGHQFH� DQG� SRZHU�� ,Q� WKLV� VHQVH�� LW� LV� DOVR� ZRUWK�
XQGHUVWDQGLQJ�FRQVXPHUV¶�QHHGV��$WWLDV��������

:KLOH� FRQVXPHUV� H[SHFW� DXWRPDNHUV� WR� SURGXFH� UHOLDEOH�� KLJK�TXDOLW\� DQG� VDIH�
YHKLFOHV��WKH\�DOVR�EHOLHYH�WKDW�WHFKQRORJ\�FRPSDQLHV�PXVW�EULQJ�LQ�WKHLU�H[SHUWLVH��$SSOH�DQG�
*RRJOH�DUH�WRS�RI�PLQG�SRVVLELOLWLHV��&RQVXPHUV�LQ�,QGLD��LQ�WKH�8QLWHG�6WDWHV��DQG�&KLQD�DUH�
PRUH� OLNHO\� WR� VHH� D� WHFKQRORJ\� FRPSDQ\� DV� DQ� LGHDO� FRRUGLQDWRU� RI� WKH� HQWLUH� FKDLQ��2QH�
UHDVRQ�PD\� EH� WKH� LPSRUWDQFH� DQG� YLVLELOLW\� RI� WKH� WHFKQRORJ\� LQGXVWU\� LQ� WKHVH� HFRQRPLHV�
�0RVTXHW�HW�DO���������

$�VXUYH\�FRQGXFWHG�E\�WKH�%RVWRQ�&RQVXOWLQJ�*URXS�DQG�WKH�:RUOG�(FRQRPLF�)RUXP�
ZLWK� ����� FRQVXPHUV� LQ� ��� FRXQWULHV� �1RUWK� $PHULFD�� (XURSH�� 0LGGOH� (DVW� DQG� $VLD��
KLJKOLJKWHG�WKH� IDFW� WKDW�XVHUV�ZKR�DGKHUH�PRVW�WR�WKH�$9V�DUH�PRUH�QXPHURXV� LQ�HPHUJLQJ�
FRXQWULHV�VXFK�DV�,QGLD��������DQG�WKH�8QLWHG�$UDE�(PLUDWHV��������WKDQ�LQ�)UDQFH�������DQG�
*HUPDQ\� ������� RU� -DSDQ� �������� $QRWKHU� SRLQW� WR� QRWH� LQ� WKLV� VXUYH\� LV� WKDW� WUDGLWLRQDO�
PDQXIDFWXUHUV� DUH� E\� IDU� WKRVH� WKDW� FRQVXPHUV� FRQVLGHU� WKH� PRVW� UHOLDEOH� �EHWZHHQ� ��� DQG�
����RI�UHOLDELOLW\���DQG�WKH\�WKLQN�DERXW�RWKHU�WHFKQRORJ\�SOD\HUV�VXFK�DV�$SSOH�DQG�*RRJOH�
DV�EULQJLQJ�³UHOHYDQW��EXW�FRPSOHPHQWDU\�H[SHUWLVH´��0RVTXHW�HW�DO�������� :()� ������

2Q� WKH�RWKHU�KDQG�� VRFLDO�SUHVVXUH�FDQ� EH�DQ�REVWDFOH��*HQHUDOO\��DXGLHQFHV�ZKR�DUH�
YHU\�NHHQ�RQ� QHZ� WHFKQRORJLHV�PD\�FKDQJH� WKHLU�PLQGV�TXLFNO\�� ,I�� IRU�H[DPSOH��D� KRUULEOH�
DFFLGHQW� LQYROYLQJ�DQ�$9�RFFXUV� LQ� WKH�HDUO\� VWDJHV� �PDUNHW� LQWURGXFWLRQ��� UHJXODWRUV�FRXOG�
IDFH�SUHVVXUH�WR�WDNH�D�VWURQJ�SRVLWLRQ�DJDLQVW�VXFK�YHKLFOHV��7R�HQVXUH�VWURQJ�DQG�VXVWDLQHG�
SXEOLF� VXSSRUW��WKH� LQGXVWU\�ZLOO�QHHG�WR�HQJDJH�ZLWK�WKH�JHQHUDO�SXEOLF�DQG�EH�GLUHFW�DERXW�
WKH�OLPLWDWLRQV�DQG�EHQHILWV�RI�WKLV�WHFKQRORJ\ �/DQJ�HW�DO���������

&OHDUO\�� VRFLHWDO�DFFHSWDQFH� LV� YHU\�FUXFLDO� WR�$9V¶� DGRSWLRQ��HVSHFLDOO\�FRQVLGHULQJ�
WKDW� VWDNHKROGHUV�PXVW� DGGUHVV� WKH� LQWHUHVWV� DQG� FRQFHUQV� RI� FRQVXPHUV� DQG�SROLF\�PDNHUV��
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2YHUFRPLQJ� WKLV� FKDOOHQJH� UHTXLUHV� VWURQJ� FROODERUDWLRQ� DPRQJ� WKH� SDUWLHV� LQYROYHG��
HVSHFLDOO\� LQGXVWU\� DQG� JRYHUQPHQW�� WR� DGGUHVV� FRQFHUQV� DGHTXDWHO\� �H�J��� E\� HVWDEOLVKLQJ�
VWULQJHQW� VDIHW\� VWDQGDUGV�� DQG� WR� WUDQVSDUHQWO\� SURYLGH� HFRQRPLF� DOWHUQDWLYHV� WR� WKRVH�ZKR�
DUH�DGYHUVHO\�DIIHFWHG��/DQJ�HW�DO���������

&RQWUDU\�WR�WKH�JRYHUQPHQW�KHOL[��WKH�VRFLHWDO�RQH�HPHUJHV�DV�WKH�VWURQJHVW�OLQN�LQ�WKH�
%UD]LOLDQ�FRQWH[W��)LUVW��LW�LV�LPSRUWDQW�WR�QRWH�WKDW�WKH�%UD]LOLDQ�DXWR�PDUNHW�VWDQGV�RXW�RQ�WKH�
ZRUOG� VWDJH� DQG� FDQ� EH� FRQVLGHUHG� WKH� JDWHZD\� WR� /DWLQ� $PHULFD� �,&&7�� ������ 6(%5$(��
�������$QRWKHU�LPSRUWDQW�IDFWRU�LV�WKH�%UD]LOLDQ�FRQVXPHU�SURILOH�

%UD]LOLDQV� DUH� WKH� NHHQHVW� RI� DOO� ��� FRXQWULHV� RQ� $9� WHFKQRORJ\�� PRELOH� SKRQH�
SHQHWUDWLRQ�LV�PRUH WKDQ������RI�WKH�SRSXODWLRQ�DQG�%UD]LOLDQV�DUH�NQRZQ�IRU�EHLQJ�
HDUO\�DGRSWHUV�RI�QHZ�WHFKQRORJLHV��'HVSLWH�WKLV��WKH�FRXQWU\�JHWV�WKH�ORZHVW UDWLQJ�
IRU�SHRSOH¶V�XVH�RI�WHFKQRORJ\��.30*��������S����

:KHQ� DQDO\]LQJ� WKH� SURILOH� DQG� WKH� EHKDYLRU� RI� WKH� %UD]LOLDQ� FRQVXPHU�� ZH� FDQ�
REVHUYH� JUHDW� DFFHSWDQFH� SRWHQWLDO� IRU�$9V� LQ� RXU� FRXQWU\� 6XFK� FKDUDFWHULVWLFV��ZKLFK� DUH�
OLQNHG� WR� WKH� VL]H� DQG� SRWHQWLDO� RI� WKH� %UD]LOLDQ� PDUNHW�� KDYH� DWWUDFWHG� DWWHQWLRQ� IURP�
UHVHDUFKHUV� DQG� LQGXVWULHV� ZRUOGZLGH� DQG� VHUYH� DV� D� FRXQWHUSRLQW� WR� WKH� VKRUWFRPLQJV�
SUHVHQWHG�E\�RWKHU�KHOLFHV�

�3���(QYLURQPHQW�FDQ�SRVLWLYHO\�LPSDFW�DXWRQRPRXV�YHKLFOHV

2QH�FRXOG�DUJXH�WKDW�FRQFHSWV�VXFK�DV�³VXVWDLQDELOLW\´��³VXVWDLQDEOH�GHYHORSPHQW´�RU�
³VRFLDO�HFRORJ\´�DUH�DOUHDG\��SHU�VH� LQWHUGLVFLSOLQDU\�DQG�WUDQVGLVFLSOLQDU\��DV� WKH\�DUH�QRZ�
IXQGDPHQWDO�WR�WKH�FRQFHSWLRQ�RI�SURGXFWV�DQG�WR�DFDGHPLF�UHVHDUFK��5HVHDUFK�TXHVWLRQV�DQG�
SUREOHP�VROYLQJ� LQ� UHODWLRQ� WR� HFRORJ\�� WKH� HQYLURQPHQW�� HQYLURQPHQWDO� FKDQJHV� DQG�
HQYLURQPHQWDO� SURWHFWLRQ� LQFUHDVLQJO\� GHSHQG� RQ� LQWHUGLVFLSOLQDU\� DQG� WUDQVGLVFLSOLQDU\�
QHWZRUN�FRQILJXUDWLRQV�RI�GLIIHUHQW�NQRZOHGJH�DQG� LQQRYDWLRQ�PRGHV��&URVV�OLQNLQJ� KXPDQ�
ULJKWV��KXPDQ�GHYHORSPHQW�DQG�WKH�HQYLURQPHQW�DOUHDG\�EULGJHV�DQDO\WLFDOO\�LQWR�VXVWDLQDEOH�
GHYHORSPHQW��FOHDUO\�LQFOXGLQJ�IHDWXUHV�RI�VRFLDO�HFRORJ\��&DUD\DQQLV�	�&DPSEHOO��������

,Q� WKLV� FRQWH[W�� $9V� FDQ� UHGXFH� IXHO� FRQVXPSWLRQ� DQG� SROOXWLRQ�� PRUHRYHU�� WKLV�
HPHUJLQJ� WHFKQRORJ\� SURPLVHV� VHYHUDO� SRWHQWLDO� EHQHILWV�� VXFK� DV� UHGXFLQJ� FROOLVLRQV� DQG�
GHDWKV�� UHGXFLQJ� WUDIILF� FRQJHVWLRQ�� LPSURYLQJ�PRELOLW\� IRU� SHRSOH� LQFDSDEOH� RI� GULYLQJ� DQG�
PLWLJDWLQJ� HQYLURQPHQWDO� LPSDFWV�� 6XVWDLQDELOLW\� LV� D� FUXFLDO� GHVLGHUDWXP� IRU� HQJLQHHUV� DQG�
SROLF\� PDNHUV� FRQVLGHULQJ� YHKLFOH� GHVLJQ�� SXEOLF� YHUVXV� SULYDWH� WUDQVSRUWDWLRQ�� DQG�
LQIUDVWUXFWXUH�PDQXIDFWXULQJ��0ODGHQRYLF�	�0F3KHUVRQ��������

7KHUH�LV�DQ�H[SHFWDWLRQ�WKDW�$9V�FDQ�UHGXFH�IXHO�XVH�DQG�SROOXWLRQ��EHFDXVH�WKH\�ZLOO�
EH� HOHFWULF�� E\� VWULFWO\� IROORZLQJ� K\SHUPLOLQJ� VWUDWHJLHV�� 7KH\� PD\� SRVLWLRQ� WKHPVHOYHV�
FORVHO\�EHKLQG�RWKHU�FDUV�EHFDXVH�$9V�KDYH�D�IDVWHU�UHDFWLRQ�UHVSRQVH�DQG�GR�QRW�QHHG�WR�KDYH�
WKH� VDPH� VDIHW\� PDUJLQ� DV� KXPDQV� �6SLHVHU� HW� DO�� ������� ,Q� WKH� IXWXUH�� WKH� SURJUHVVLYH�
UHSODFHPHQW�RI�IOHHWV�RI�FRPEXVWLRQ�YHKLFOHV�E\�HOHFWULF�YHKLFOHV�ZLOO�DOVR�EH�SRVLWLYH�LQ�WKLV�
UHJDUG�

,Q� D� VWXG\� FDUULHG� RXW� E\� )DJQDQW� DQG� .RFNHOPDQ� �������� WKH� DXWKRUV� IRXQG� WKDW� D�
VLQJOH�VKDUHG�$9�KDV�WKH�SRWHQWLDO�WR�UHSODFH�DSSUR[LPDWHO\����SULYDWH�YHKLFOHV��,Q�DGGLWLRQ��
UHGXFWLRQV� LQ�HQHUJ\�FRQVXPSWLRQ�DQG�HPLVVLRQV�RI�DLU�SROOXWDQWV�FDQ�EH�H[SHFWHG�ZKHQ�WKH�
$9�V\VWHP�EHJLQV�WR�EH�XVHG�E\����RI�WKH�SRSXODWLRQ�

6XVWDLQDELOLW\�LV�DOVR�DQ�LPSRUWDQW�HOHPHQW�LQ�WKH�SXUVXLW�RI�VRFLDO� MXVWLFH�� LQVWLWXWLRQV�
WKDW� HQVXUH� IDLU� UHODWLRQV� EHWZHHQ� SHRSOH� DQG� UHGXFH� KDUP� WR� IXWXUH� JHQHUDWLRQV� DUH�
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XQTXHVWLRQDEO\�LPSRUWDQW��)RU�WKHVH�UHDVRQV��VXVWDLQDELOLW\�LV�D�FUXFLDO�SRLQW�IRU�HQJLQHHUV�DQG�
SROLF\� PDNHUV� ZKR� FRQVLGHU� YHKLFOH� GHVLJQ�� SXEOLF� WUDQVSRUW� YV�� SULYDWH� WUDQVSRUW�� DQG�
LQIUDVWUXFWXUH�PDQXIDFWXULQJ �0ODGHQRYLF�	�0F3KHUVRQ��������

3HUKDSV� WKLV� LV� WKH� KHOL[� ZLWK� IHZHU� LQSXWV� WR� GLVFXVV� LQ� WKH� QDWLRQDO� VFHQDULR�� 7KH�
%UD]LOLDQ�SRSXODWLRQ�LQ�-XO\������FRPSULVHG�������������LQKDELWDQWV��,%*(���������DQG�LW�LV�
SRVVLEOH� WR� FDOFXODWH� DQ� DYHUDJH� RI� �� LQKDELWDQWV� SHU� FDU� �DXWRPRELOH��� 7KLV� LV� D� UHOHYDQW�
HQYLURQPHQWDO� LPSDFW��HVSHFLDOO\�FRQVLGHULQJ�WKH� LPSUHVVLYH�QXPEHU�RI�SHRSOH�XVLQJ�SULYDWH�
WUDQVSRUWDWLRQ�� $� VWXG\� IURP� WKH� ,QVWLWXWH� RI� $SSOLHG� (FRQRPLFV� 5HVHDUFK� �,3($�� ������
VKRZHG� WKDW� ���� RI� WKH� SRSXODWLRQ� RI� %UD]LOLDQ� FDSLWDOV� XVHV� SXEOLF� WUDQVSRUWDWLRQ� WR�
FRPPXWH�� DQG� WKLV� QXPEHU� GURSV� WR� ���� LQ� QRQ�FDSLWDO� FLWLHV�� 2QO\� ������ RI� FDSLWDO�
SRSXODWLRQV� FRPPXWH� E\� IRRW�� ZKLOH� LQ� RWKHU� FLWLHV�� WKLV� SHUFHQWDJH� ULVHV� WR� �������� 2Q�
DYHUDJH��LQ�DOO�%UD]LOLDQ�FLWLHV������RI�WKH�SRSXODWLRQ�XVHV�D�FDU�DV�D�PHDQV�RI�WUDQVSRUWDWLRQ�

2QFH�DJDLQ�� LI�ZH�FRQVLGHU�WKH�QHZ�WHFKQRORJLHV��WKH�LPDJH�LV�QRW�SURPLVLQJ��³%UD]LO
VKDUHV�WKH�ERWWRP�VSRW�ZLWK�5XVVLD�RQ�PDUNHW�VKDUH�RI�HOHFWULF�FDUV�ZKLFK�DUH�QRW�JHQHUDOO\�
DYDLODEOH��DOWKRXJK�K\EULG�FDUV�DUH�VWDUWLQJ�WR�EH�LPSRUWHG´ �.30*��������S�����

���������7ULJJHULQJ�$9V�YLD�$FDGHP\�+HOL[ LQ�%UD]LO

,Q� RUGHU� WR� VXPPDUL]H� WKH� PDLQ� DQDO\]HV� DQG� LPSOLFDWLRQV� JHQHUDWHG� E\� WKH�
SURSRVLWLRQV�SUHVHQWHG�LQ�WKH�SUHYLRXV�WRSLFV��ZH�XVHG�WKH�WKHRUHWLFDO�PRGHO�RI�WKH�4XLQWXSOH�
+HOL[� WR� HVWDEOLVK� SRVLWLYH� UHODWLRQV� EHWZHHQ� XUEDQ� PRELOLW\� DQG� WKH� LQWURGXFWLRQ� RI� $9V�
�)LJXUH�����,W�ZDV�REVHUYHG�WKDW� WKH�KHOLFHV�SUHVHQW�V\QHUJHWLF�UHODWLRQV��ZKLFK�VKRXOG�DFW� LQ�
FRQVRQDQFH� VR� WKDW� D� SRVLWLYH� GHYHORSPHQW� RI� $9V� LV� HVWDEOLVKHG� DQG�� FRQVHTXHQWO\�� $9V�
FRQWULEXWH�WR�XUEDQ�PRELOLW\�

,W� LV� QRWHG� WKDW� WKH� JRYHUQPHQW� FDQ� H[HUW� D� GLUHFW� LQIOXHQFH� RQ� DOO� KHOLFHV� �IURP�
SROLWLFDO�VWLPXOL�WR�WUDQVSRUW�SODQV�DQG�ODZV���DQG�VXFK�LQIOXHQFH�FDQ�GHWHUPLQH�WKH�SRVLWLYH�RU�
QHJDWLYH�SDWKV�DORQJ�ZKLFK�WKH�GHYLFHV�LQKHUHQW�WR�WKH�GHYHORSPHQW�RI�$9V�DQG�WKH�IXWXUH�RI�
PRELOLW\�ZLOO�EH�HVWDEOLVKHG��7KH�DFDGHP\�PXVW�DFW�RQ�ERWK�WKH�WHFKQLFDO�DQG�QRQ�WHFKQLFDO�
IURQWV� RI� WKLV� GHYHORSPHQW�� LW� VKRXOG� DFW� OLNH� D� WULJJHU� E\� LGHQWLI\LQJ� WKH� GHPDQGV� RI� RWKHU�
VSKHUHV� WR�SRLQW�RXW� VFHQDULRV� WKDW�DOORZ�RUFKHVWUDWHG�WKRXJKW�DPRQJ�JRYHUQPHQW�� LQGXVWU\��
VRFLHW\�DQG�WKH�HQYLURQPHQW��

7KH�VRFLDO� VSKHUH�SUHVHQWV�FXOWXUDO�� FRQVXPHU�DQG� LQIUDVWUXFWXUH�UHODWHG�VSHFLILFLWLHV��
DQG� WKHVH� IDFWRUV� PXVW� EH� WDNHQ� LQWR� DFFRXQW� DV� WKH� JOREDO� UHJXODWRU\� DVSHFWV� RI� $9V� DUH�
GHYHORSHG��H�J���DXWRPRWLYH�WHFKQRORJ\�LPSRUWV�IURP�RWKHU�FRXQWULHV�WR�%UD]LO�PXVW�WDNH�LQWR�
DFFRXQW�WKH�FXOWXUDO�DVSHFWV�RI�%UD]LOLDQ�FRQVXPHUV���5HJDUGLQJ�WKH�HQYLURQPHQWDO�VSKHUH�� LW�
LV�LPSRUWDQW�WR�HPSKDVL]H�WKH�VWURQJ�LQWHUIDFH�EHWZHHQ�$9V�DQG�VXVWDLQDELOLW\�LVVXHV��6HYHUDO�
VWXGLHV�SRLQW�WR�WKH�JDLQV�JHQHUDWHG�E\�WKHVH�YHKLFOHV�ZLWK�UHJDUG�WR�VXVWDLQDEOH�GHYHORSPHQW�
DQG�VRFLDO�HFRORJ\�
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)LJXUH����7KHRUHWLFDO�IUDPHZRUN�± WKH�4+0�SRVLWLYHO\�DVVLVWV�ZLWK�DGYDQFHPHQWV�LQ�XUEDQ�PRELOLW\�DV�D�
UHVXOW�RI�WKH�LQVHUWLRQ�RI�$9V�LQWR�VRFLHW\�

6RXUFH��'HYHORSHG�E\�WKH�DXWKRUV�

$FFRUGLQJ� WR� 6DQWRV� DQG %HQQHZRUWK� ������ WKH� FROODERUDWLRQ� DFDGHP\�LQGXVWU\� LV�
LQFUHDVLQJO\� LPSRUWDQW�� ,Q� WKLV�FRQWH[W�� LW� LV� LPSRUWDQW� WR�KLJKOLJKW� WKH� UROH� WKDW� WKH� LQGXVWU\�
�LQFOXGLQJ�WKH�HQWLUH�QHWZRUN�RI�VWDNHKROGHUV��2(0V�DQG�FRPSDQLHV�DQG�EXVLQHVVHV�WKDW�ZLOO�
EH� LQGLUHFWO\� LPSDFWHG��ZLOO�SOD\� LQ� WKH�DUWLFXODWLRQ��GHSOR\PHQW�DQG�GLVVHPLQDWLRQ�RI�$9V��
+RZHYHU��LQ�RUGHU�WR�DFKLHYH�WKH�WHFKQLFDO�DQG�QRQ�WHFKQLFDO�IHDWXUHV�RI�WKLV�QHZ�WHFKQRORJ\�
WKH�LQGXVWU\�ZLOO�QHHG�WR�ZRUN�WRJHWKHU�WR�WKH�DFDGHP\��2QO\�LQ�WKLV�ZD\�ZLOO�WKH�JRYHUQPHQW�
KHOL[�KDYH�VXEVLGLHV�WR�LPSOHPHQW�UHJXODWRU\�DFWLRQV�IRU�WKH�LQVHUWLRQ�RI�$9V�LQ�%UD]LO�ZLWK�D�
ORZHU�ULVN�RI�UHERXQG�HIIHFWV�

$PRQJ� VHYHUDO�H[DPSOHV�RI� WKH�G\QDPLFV�RI� WKLV�PRGHO�DV�D� WULJJHU� IRU� LQVHUWLRQ�RI�
$9V�� ZH� FDQ� FLWH� WKH� LQGXVWU\
V� HIIRUWV� WR� XQGHUVWDQG�� EDVHG� RQ� VWXGLHV� FRQGXFWHG� E\� WKH�
DFDGHP\�� WKH� FRQVXPHU
V� SHUVSHFWLYH� LQ� WKHLU� DFFHSWDQFH� RI� WKH� XVH� RI� DXWRQRPRXV� VKXWWOHV�
RYHU� FRQYHQWLRQDO� EXVHV� LQ� SXEOLF� WUDQVSRUWDWLRQ� %DVHG� RQ� WKH� UHVXOWV� RI� WKHVH� DFDGHPLF�
HIIRUWV�� JRYHUQPHQWV� FRXOG� HVWDEOLVK� UHJXODWRU\� JXLGHOLQHV� DQG� �� RU� WUDQVSRUWDWLRQ� SODQQLQJ�
SURJUDPV�WKDW�ZRXOG�EHVW�VXLW�WKH�UHSODFHPHQW�RI�D�FRQYHQWLRQDO�URDG�OLQH�ZLWK��IRU�H[DPSOH��
DQ�DXWRQRPRXV�VKXWWOH�

(QYLURQPHQWDO $FDGHP\

6RFLHW\

,QGXVWU\

*RYHUQPHQW

7HFKQLFDO DQG
QRQ�WHFKQLFDO DVSHFWV

&XOWXUH� ,QIUDVWUXFWXUH�
&RQVXPHU DFFHSWDQFH

6XVWDLQDEOH GHYHORSPHQW�
6RFLDO HFRORJ\

'LUHFW DQG LQGLUHFW
VWDNHKROGHUV� 2(0V

3ROLFLHV� /DZV� 7UDQVSRUW
SODQQLQJ

8UEDQ 0RELOLW\ IURP
WKH ,QVHUWLRQ RI $YV

LQ %UD]LO

WULJJHU
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��� &RQFOXGLQJ 5HPDUNV

7KLV� VWXG\�KDV� VRXJKW� WR�XQGHUVWDQG� WKH�FRQWULEXWLRQ� WKDW� WKH�4+0�FDQ�PDNH� WR�WKH�
IXWXUH� RI� XUEDQ� PRELOLW\� YLD� WKH� LQVHUWLRQ� RI� $XWRQRPRXV� 9HKLFOHV�� :H� REVHUYHG� WKDW� WKH�
4+0�FRQWULEXWHV� IDYRUDEO\�WR�WKH�IXWXUH�RI�XUEDQ�PRELOLW\�� LQ�ZKLFK�$9�UHODWHG� LQQRYDWLRQ�
SOD\V� D� FUXFLDO� UROH�� ,W� LV� QRWHZRUWK\� WKDW� DPRQJ�SURMHFWLRQV� DQG� VFHQDULRV� RI� WKH� IXWXUH� RI�
PRELOLW\� �/DQJ�������0F.HUUDFKHU�� ������3:&�� ������0RVTXHW�� ������/DQJ� HW� DO��� �������
$9V�DUH�D�NH\�IDFWRU��HYHQ�WKRXJK�WKLV�LQQRYDWLRQ�LV�VWLOO�VXUURXQGHG�E\�XQFHUWDLQWLHV�

$FFRUGLQJ� WR� WKH�4+0�� WKH� V\QHUJ\� DPRQJ� DJHQWV� LV� HVVHQWLDO� LI� WKH� LPSDFWV� RI� WKH�
GHYHORSPHQW� RI� WKLV� LQQRYDWLRQ� DUH� WR� EH�PLQLPL]HG�� DQG� DOWKRXJK�ZH�REVHUYHG� D� QHHG� IRU�
DFWLRQ� E\� DOO� DJHQWV�� WKLV�ZDV� REVHUYHG� LQ� D� IUDJPHQWHG�ZD\� LQ� WKH� GRFXPHQWV� DQG� VWXGLHV�
DQDO\]HG��,W�LV�XQGHUVWRRG�WKDW�WKH�WHFKQRORJLFDO�GHYHORSPHQW�RI�$9V�FDQ�EH�FRQVLGHUHG�DW�D�
JOREDO� OHYHO��KRZHYHU�� LQ�WKH�FDVH�RI�XUEDQ�PRELOLW\�� ORFDO� VSHFLILFLWLHV� VKRXOG�EH�WDNHQ� LQWR�
DFFRXQW�� FRQVLGHULQJ� VRFLDO� DQG� JRYHUQPHQWDO� SDUWLFXODULWLHV� DV� GHWHUPLQLQJ� IDFWRUV� IRU�$9�
GLVVHPLQDWLRQ��7KLV�VWXG\�RSHQV�GLVFXVVLRQV�RQ�WKH�WRSLF�E\�GHPRQVWUDWLQJ�WKH�LPSRUWDQFH�RI�
HVWDEOLVKLQJ�$9�LQQRYDWLRQ�LQ�D�V\QHUJLVWLF�ZD\��$PRQJ�WKH�VWDNHKROGHUV�UHVSRQVLEOH�IRU�WKH�
GHYHORSPHQW�RI�$9V��WKH�DFDGHP\�ZLOO�EH�UHVSRQVLEOH�IRU�WKH�VHDUFK�IRU�D�VXLWDEOH�PRGHO�

6HFRQG�� LW� LV� QHFHVVDU\� QRW�RQO\� WR� XQGHUVWDQG�$9V�GHYHORSPHQW� DV� D� WHFKQRORJLFDO�
LQQRYDWLRQ�WKDW�ZLOO�EULQJ�FRPIRUW�WR�VRFLHW\�EXW�DOVR�WR�UHDOL]H�WKDW�WKLV�UDGLFDO�LQQRYDWLRQ�FDQ�
FKDQJH� WKH� IXWXUH� RI� XUEDQ� PRELOLW\� DURXQG� WKH� ZRUOG�� 7KXV�� GHYHORSLQJ� WKLV� WHFKQRORJ\�
ZLWKRXW�ORRNLQJ�DW�DOO�WKH�KHOLFHV�SURSRVHG�E\�WKH�4+0�ZRXOG�EH�OLNH�³GULYLQJ�ZLWK�RQH�H\H�
FORVHG´��*RYHUQPHQWV�VKRXOG�EH�DZDUH�RI�WKLV��EXW�WKLV�SDSHU�DJUHHV�WKDW�WKH�DFDGHP\�KDV�DQ�
LPSRUWDQW� UROH� WR� SOD\� LQ� VWLPXODWLQJ� WKLV� OLQH� RI� WKRXJKW�� WKH� DFDGHP\� PXVW� KHOS� WKH�
JRYHUQPHQW�HQVXUH�WKDW�WKLV�UHYROXWLRQ�KDSSHQV�ZLWK�PLQLPXP�QHJDWLYH�LPSDFWV�

,Q� WKH� %UD]LOLDQ� FRQWH[W�� LW� ZDV� REVHUYHG� WKDW� WKH� FRXQWU\� QHHGV� WR� LPSURYH� PDQ\�
DVSHFWV�RI�WKH�ZD\�LW�LV�SUHSDULQJ�IRU�WKH�IXWXUH�RI�XUEDQ�PRELOLW\��%UD]LOLDQV�WHQG�WR�EH�HDUO\�
WHFKQRORJ\�DGRSWHUV��DQG�WKH�FRXQWU\�KDV�JRRG�PRELOH�QHWZRUNV��EXW� LW�ZLOO�QHHG�WR�LPSURYH�
LWV� UHJXODWLRQV�� ORFDO� LQQRYDWLRQ� DQG� URDG�TXDOLW\� WR�WDNH�DGYDQWDJH�RI�$9V� �.30*�� �������
7KH�4+0� FDQ� FRUURERUDWH� WKRVH� QHHGHG� LPSURYHPHQWV�� DQG� WKH� WKHRUHWLFDO� IUDPHZRUN� FDQ�
H[SODLQ�KRZ�WKLV�G\QDPLF�ZRUNV�

,Q� WKLV� VHQVH�� ZH� SURSRVHG� D� FRQFHSW� LQ� ZKLFK� ,QGXVWU\�� $FDGHP\�� *RYHUQPHQW�
6RFLHW\��DQG�(QYLURQPHQW��4XLQWXSOH�+HOL[�0RGHO��KDV�V\QHUJHWLF�UHODWLRQV��ZKLFK�VKRXOG�DFW�
LQ� FRQVRQDQFH� IRU� D� SRVLWLYH� GHYHORSPHQW� RI� $9V�� $V� WKH JRYHUQPHQW� FDQ� H[HUW� D� GLUHFW�
LQIOXHQFH�RQ�DOO�KHOLFHV��IURP�SROLWLFDO�VWLPXOL�WR�WUDQVSRUW�SODQV�DQG�ODZV���VXFK�LQIOXHQFH�FDQ�
GHWHUPLQH�WKH�SRVLWLYH�RU�QHJDWLYH�SDWKV�DORQJ�ZKLFK�WKH�GHYLFHV�LQKHUHQW�WR�WKH�GHYHORSPHQW�
RI� $9V�� $W� WKH� VDPH� WLPH�� WKH� DFDGHP\� PXVW� DFW� RQ� ERWK� WKH� WHFKQLFDO� DQG� QRQ�WHFKQLFDO�
IURQWV� RI� WKLV� GHYHORSPHQW�� 7KH� $FDGHP\�,QGXVWU\� RXWSXWV� VKRXOG� DFW� DV D� WULJJHU� IRU� WKH�
SRVLWLYH�WUDQVSRUW�SODQQLQJ�SDWKZD\�FRQVLGHULQJ�WKH�IXWXUH�RI�$9V�LQ�WKH�%UD]LOLDQ�FRQWH[W�

,Q�DGGLWLRQ��WKLV� LV�D�WKHRUHWLFDO�SDSHU��WKHUHIRUH�� LQWHUYLHZV�RU�VXUYH\V�KDYH�QRW�EHHQ�
FRQGXFWHG��5HJDUGLQJ�IXWXUH�UHVHDUFK��ZH�VXJJHVW�SUDFWLFDO�VWXGLHV�WKDW�JHQHUDWH�GDWD�LQ�RUGHU�
WR� YDOLGDWH� RXU� WKHRUHWLFDO� IUDPHZRUN�� :H� DOVR� VXJJHVW� GHHSHU� VWXGLHV� IRU� HDFK� KHOL[� WR�
GHWHUPLQH� WKH� LPSRUWDQFH�RI�HDFK� WR�WKH�4+0��)LQDOO\�� LW� LV� LPSRUWDQW� WR�KLJKOLJKW� WKDW� WKLV�
VWXG\�UHSUHVHQWV�D�VWDUWLQJ�SRLQW�IRU�DQDO\VHV�LQYROYLQJ�$9V�DQG�WKH�VSKHUHV�RI�WKH�4+0�DQG�
WKDW�LW�FDQ�FRQWULEXWH�WR�DGYDQFHV�DQG�IXWXUH�VWXGLHV�RQ�WKH�LVVXHV�RI�PRELOLW\��HFR�LQQRYDWLRQ��
VXVWDLQDEOH�LQQRYDWLRQ��VPDUW�FLWLHV��LQGXVWU\�����DQG�PRUH�
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5HIHUHQFHV

$JrQFLD� 1DFLRQDO� GR� 3HWUyOHR�� *iV� 1DWXUDO� H� %LRFRPEXVWtYHLV� ± $13� �������� $QXiULR�
(VWDWtVWLFR� %UDVLOHLUR� GR� 3HWUyOHR�� *iV� 1DWXUDO� H� %LRFRPEXVWtYHLV >6WDWLVWLFDO� 5HSRUW@��
$YDLODEOH� DW�� ��
KWWS���DQS�JRY�EU�ZZZDQS�LPDJHV�SXEOLFDFRHV�$QXDULRB(VWDWLVWLFRB$13B�����SGI� !� $FFHVV�
LQ�������������

$UQNLO��5��� -DUYHQVLYX��$���.RVNL�� 3���	�3LLUDLQHQ��7�� ��������([SORULQJ�4XDGUXSOH�+HOL[²
2XWOLQLQJ� XVHU�RULHQWHG� LQQRYDWLRQ� PRGHOV� :RUN� 5HVHDUFK� &HQWUH�� ,QVWLWXWH� IRU� 6RFLDO�
5HVHDUFK��8QLYHUVLW\�RI�7DPSHUH��7DPSHUH��)LQODQG�

$WWLDV��'�� ��������7KH�$XWRQRPRXV�&DU��D�'LVUXSWLYH�%XVLQHVV�0RGHO"� ,Q�7KH�$XWRPRELOH�
5HYROXWLRQ��S�����������6SULQJHU�,QWHUQDWLRQDO�3XEOLVKLQJ�

$WWLDV�� '��� 	� 0LUD�%RQQDUGHO�� 6�� �������� ([WHQGLQJ� WKH� 6FRSH� RI� 3DUWQHUVKLSV� LQ� WKH�
$XWRPRWLYH� ,QGXVWU\�%HWZHHQ�&RPSHWLWLRQ�DQG�&RRSHUDWLRQ�� ,Q�7KH�$XWRPRELOH�5HYROXWLRQ
�SS����������6SULQJHU�,QWHUQDWLRQDO�3XEOLVKLQJ�

%DUGLQ��/����������$QiOLVH�GH�FRQWH~GR��/LVERQ��3RUWXJDO���(GLWRUD����

%RWHOKR��0�� GRV�5���$���&DUULMR��0�� GH�&��	�.DPDVDNL��*��<�� ������� ,QRYDo}HV�� 3HTXHQDV�
(PSUHVDV�H�,QWHUDo}HV�FRP�,QVWLWXLo}HV�GH�(QVLQR�3HVTXLVD�HP�$UUDQMRV�3URGXWLYRV�/RFDLV�GH�
6HWRUHV�GH�7HFQRORJLD�$YDQoDGD��5HYLVWD�%UDVLOHLUD�GH�,QRYDomR��5LR�GH�-DQHLUR �5-����������
S ���������

&DUD\DQQLV��(��*���	�&DPSEHOO��'��)�� �������� 
0RGH��
DQG
4XDGUXSOH�+HOL[
�� WRZDUG�D���VW�
FHQWXU\� IUDFWDO� LQQRYDWLRQ� HFRV\VWHP� ,QWHUQDWLRQDO� -RXUQDO� RI� 7HFKQRORJ\�
0DQDJHPHQW� ���������S����������

BBBBBBBBB�� (�� *��� 	� &DPSEHOO� '�)�-�� �������� 7ULSOH� KHOL[�� TXDGUXSOH� KHOL[� DQG� TXLQWXSOH�
KHOL[� DQG� KRZ� GR� NQRZOHGJH�� LQQRYDWLRQ� DQG� WKH� HQYLURQPHQW� UHODWH� WR� HDFK� RWKHU"� $�
3URSRVHG� IUDPHZRUN� IRU� D� WUDQVGLVFLSOLQDU\� DQDO\VLV� RI� VXVWDLQDEOH� GHYHORSPHQW� DQG� VRFLDO�
HFRORJ\��,QWHUQDWLRQDO��-RXUQDO�RI�6RFLDO�(FRORJ\�DQG�6XVWDLQDEOH�'HYHORSPHQW��������S����±
���

BBBBBBBBB�� (�� *��� 	� &DPSEHOO�� '�)�-�� �������� 2SHQ� ,QQRYDWLRQ� 'LSORPDF\� DQG� D� ��VW�
&HQWXU\� )UDFWDO� 5HVHDUFK�� (GXFDWLRQ� DQG� ,QQRYDWLRQ� �)5(,(�� (FRV\VWHP�� %XLOGLQJ� RQ� WKH�
4XDGUXSOH� DQG� 4XLQWXSOH� +HOL[� ,QQRYDWLRQ� &RQFHSWV� DQG� WKH� ³0RGH� �´� .QRZOHGJH�
3URGXFWLRQ�6\VWHP��-RXUQDO�RI�.QRZOHGJH�(FRQRPLF��������S�����±����

BBBBBBBBB��(��*���%DUWK��7��'���	�&DPSEHOO��'��)����������7KH�4XLQWXSOH�+HOL[� LQQRYDWLRQ�
PRGHO��JOREDO�ZDUPLQJ�DV�D�FKDOOHQJH�DQG�GULYHU� IRU� LQQRYDWLRQ��-RXUQDO�RI�,QQRYDWLRQ�DQG�
(QWUHSUHQHXUVKLS��������S���±���

BBBBBBBBB��(��*���&DPSEHOO��'��)���	�5HKPDQ��6��6����������0RGH���NQRZOHGJH�SURGXFWLRQ��
V\VWHPV� DQG� V\VWHPV� WKHRU\�� FOXVWHUV� DQG� QHWZRUNV�� -RXUQDO� RI� ,QQRYDWLRQ� DQG�
(QWUHSUHQHXUVKLS�������
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&DYD]]D��%��+���*DQGLD��5��0���$QWRQLDOOL��)���1LFRODw��,���=DPEDOGH��$��/���6XJDQR��-��<���	�
0LUDQGD�1HWR��$����������0DQDJHPHQW�DQG�%XVLQHVV�RI�$XWRQRPRXV�9HKLFOHV��$�6\VWHPDWLF�
,QWHJUDWLYH� %LEOLRJUDSKLF� 5HYLHZ�� ,Q� ��WK� (XURSHDQ� &RQIHUHQFH� RQ ,QQRYDWLRQ� DQG�
(QWUHSUHQHXUVKLS�(&,(�������S�������

&RQIHGHUDomR� 1DFLRQDO� GR� 7UDQVSRUWH� ± &17� �������� $QXiULR� &17� GR� 7UDQVSRUWH��
HVWDWtVWLFDV� FRQVROLGDGDV� ���� >6WDWLVWLFDO� 5HSRUW@�� $YDLODEOH� DW�� ��
KWWS���DQXDULRGRWUDQVSRUWH�FQW�RUJ�EU�,QLFLDO�! $FFHVV�LQ�������������

'HSDUWPHQW� IRU� 7UDQVSRUW�� �������� 7KH� 3DWKZD\� WR� 'ULYHUOHVV� &DU�� $� GHWDLOHG� UHYLHZ� RI�
UHJXODWLRQV� IRU� DXWRPDWHG� YHKLFOH� WHFKQRORJLHV�� $FFHVVHG� LQ� -DQXDU\�� ��WK RI� ������ IURP�
KWWSV���ZZZ�JRY�XN�JRYHUQPHQW�XSORDGV�V\VWHP�XSORDGV�DWWDFKPHQWBGDWD�ILOH��������GULYHUO
HVV�FDUV�SURSRVDOV�IRU�DGDV�DQGBDYWV�SGI

(QRFK��0��3����������+RZ�D�UDSLG�PRGDO�FRQYHUJHQFH�LQWR�D�XQLYHUVDO�DXWRPDWHG�WD[L�VHUYLFH�
FRXOG� EH� WKH� IXWXUH� IRU� ORFDO� SDVVHQJHU� WUDQVSRUW�� 7HFKQRORJ\� $QDO\VLV� 	� 6WUDWHJLF�
0DQDJHPHQW���������S� ��������

(W]NRZLW]��+���	�/H\GHVGRUII��/����������7KH�G\QDPLFV�RI�LQQRYDWLRQ��IURP�1DWLRQDO�6\VWHPV�
DQG� ³0RGH� �´� WR� D� 7ULSOH� +HOL[� RI� XQLYHUVLW\±LQGXVWU\±JRYHUQPHQW� UHODWLRQV�� 5HVHDUFK�
SROLF\���������S����������

(XURSHDQ�3DUOLDPHQW���������5HVHDUFK�IRU�75$1�&RPPLWWH�± 6HOI�SLORWHG�FDUV��WKH�IXWXUH�RI�
URDG�WUDQVSRUW"

)DJQDQW��'�� -���	�.RFNHOPDQ��.��0�� ��������7KH� WUDYHO� DQG� HQYLURQPHQWDO� LPSOLFDWLRQV� RI�
VKDUHG�DXWRQRPRXV�YHKLFOHV��XVLQJ�DJHQW�EDVHG�PRGHO�VFHQDULRV��7UDQVSRUWDWLRQ�5HVHDUFK��&��
(PHUJLQJ�7HFKQRORJLHV������S���±���

)RQWDQHOOD�� %�-�%��� 5LFDV�� -���7XUDWR�� (�5�� ��������$PRVWUDJHP� SRU� VDWXUDomR� HP� SHVTXLVDV�
TXDOLWDWLYDV�HP�VD~GH��FRQWULEXLo}HV�WHyULFDV��&DG��6D~GH�3~EOLFD���������S��������

)ULVRQL��5���'DOO¶2JOLR��$���1HOVRQ��&���/RQJ��-���9ROODWK��&��	�5DQJKHWWL����������'��5HVHDUFK�
IRU� 75$1� &RPPLWWHH�� 6HOI�SLORWHG� FDUV�� 7KH� IXWXUH� RI� URDG� WUDQVSRUW�� (XURSHDQ� 8QLRQ�
%UXVVHOV�

*DQGLD�� 5���$QWRQLDOOL�� )���&DYD]]D�� %���1HWR��$��'��0��� GH� /LPD��'��$��� 6XJDQR�� -��� ���� 	�
1LFRODw� ,�� �������� $XWRQRPRXV� 9HKLFOHV�� 6FLHQWRPHWULF� DQG� ELEOLRPHWULF� VWXGLHV� ,Q� ��WK�
,QWHUQDWLRQDO� &ROORTXLXP� RI� *HUSLVD�5�(YROXWLRQV�� 1HZ� WHFKQRORJLHV� DQG� VHUYLFHV� LQ� WKH�
DXWRPRWLYH�LQGXVWU\�

*XHUUD�� (�� �������� 3ODQQLQJ� IRU� FDUV� WKDW� GULYH� WKHPVHOYHV�� 0HWURSROLWDQ� 3ODQQLQJ�
2UJDQL]DWLRQV�� UHJLRQDO� WUDQVSRUWDWLRQ�SODQV�� DQG� DXWRQRPRXV� YHKLFOHV�� -RXUQDO�RI�3ODQQLQJ�
(GXFDWLRQ�DQG�5HVHDUFK���������S����������

*XHUUD�� ,��&�� ��������3HVTXLVD� TXDOLWDWLYD� H� DQiOLVH� GH� FRQWH~GR�� VHQWLGRV� H� IRUPDV� GH� XVR��
6mR�-RmR�GR (VWRULO��3RUWXJDO���3ULQFtSLD�
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+RGVRQ��+�� �������� ,� DP�\RXU�JXDUGLDQ�DQJHO��1HZ�6FLHQWLVW��$FFHVVHG� LQ� -DQXDU\����WK�RI�
������IURP�KWWS���ZZZ�VFLHQFHGLUHFW�FRP�VFLHQFH�DUWLFOH�SLL�6����������������

/DQJ��1���0HL�3RFKWOHU��$���5XEPDQQ��0���0RKU��-����������5HYROXWLRQ�9HUVXV�5HJXODWLRQ�7KH�
0DNH�RU�EUHDN�4XHVWLRQV�$ERXW�$XWRQRPRXV�9HKLFOHV��%RVWRQ�&RQVXOWLQJ�*URXS��

,QVWLWXWR� %UDVLOHLUR� GH� *HRJUDILD� H� (VWDWtVWLFD� ± ,%*(� �������� (VWLPDWLYDV� GD� SRSXODomR�
UHVLGHQWH� QR� %UDVLO� H� XQLGDGHV� GD� IHGHUDomR� >(OHFWURQLF� %XOOHWLQ@�� $YDLODEOH� DW�� ��
KWWS���ZZZ�LEJH�JRY�EU�KRPH�HVWDWLVWLFD�SRSXODFDR�HVWLPDWLYD�����HVWLPDWLYDBGRX�VKWP !�
$FFHVV�LQ�������������

,QVWLWXWR� GH� 3HVTXLVD� (FRQ{PLFD� $SOLFDGD� ± ,3($� �������� 6LVWHPDV� GH� ,QGLFDGRUHV� GH�
3HUFHSomR� 6RFLDO�� PRELOLGDGH� XUEDQD >(OHFWURQLF� %XOOHWLQ@�� $YDLODEOH� DW�� ��
KWWS���ZZZ�LSHD�JRY�EU�SRUWDO�LPDJHV�VWRULHV�3')V�6,36�������BVLSVBPRELOLGDGHXUEDQD�SGI
!�$FFHVV�LQ�������������

,QWHUQDWLRQDO� &RXQFLO� RQ� &OHDQ� 7UDQVSRUWDWLRQ� ± ,&&7� �������� %UD]LO� 3DVVHQJHU� 9HKLFOH�
0DUNHW� VWDWLVWLFV�� LQWHUQDWLRQDO� FRPSDUDWLYH� DVVHVVPHQW� RI� WHFKQRORJ\�DGRSWLRQ� DQG� HQHUJ\�
FRQVXPSWLRQ >:KLWH� 3DSHU@�� $YDLODEOH� DW�� ��
KWWS���ZZZ�WKHLFFW�RUJ�VLWHV�GHIDXOW�ILOHV�SXEOLFDWLRQV�%UD]LO���39���0DUNHW���6WDWLVWLFV
���5HSRUW�SGI !�$FFHVV�LQ�������������

.30*� ������� $XWRQRPRXV� 9HKLFOHV� 5HDGLQHVV� ,QGH[�� $VVHVVLQJ� FRXQWULHV¶� RSHQQHVV� DQG�
SUHSDUHGQHVV� IRU� DXWRQRPRXV� YHKLFOHV�� $FFHVVHG� LQ� 0DUFK�� ��WK RI� ������ IURP��
KWWSV���DVVHWV�NSPJ�FRP�FRQWHQW�GDP�NSPJ�QO�SGI������VHFWRU�DXWRPRWLYH�DXWRQRPRXV�
YHKLFOHV�UHDGLQHVV�LQGH[�SGI

/DQJ��1���5XEPDQQ��0���0HL�3RFKWOHU��$���'DXQHU��7���.RPL\D��6���0RVTXHW��;��	�'RXEDUD��
;�� �������� 6HOI�'ULYLQJ� 9HKLFOHV�� 5RER�7D[LV�� DQG� WKH� 8UEDQ� 0RELOLW\� 5HYROXWLRQ�� %RVWRQ�
&RQVXOWLQJ�*URXS��

/H\GHVGRUII�� /���	� =DZGLH��*�� �������� 7KH� WULSOH� KHOL[� SHUVSHFWLYH� RI� LQQRYDWLRQ� V\VWHPV��
7HFKQRORJ\�$QDO\VLV�	�6WUDWHJLF�0DQDJHPHQW���������S����������

/RPEDUGL�� 3��� *LRUGDQR�� 6��� )DURXK�� +�� 	� <RXVHO�� :�� �������� 0RGHOOLQJ� WKH� VPDUW� FLW\�
SHUIRUPDQFH�� ,QQRYDWLRQ�� 7KH�(XURSHDQ� -RXUQDO� RI� 6RFLDO� 6FLHQFH� 5HVHDUFK�� ������� S�����
�����

/RPEDUGL�� 3��� *LRUGDQR�� 6��� )DURXK�� +��� 	� <RXVHI�� :�� �������� 0RGHOOLQJ� WKH� VPDUW� FLW\�
SHUIRUPDQFH�� ,QQRYDWLRQ�� 7KH� (XURSHDQ� -RXUQDO� RI� 6RFLDO� 6FLHQFH� 5HVHDUFK�� ������S� ����
����

0F.HUUDFKHU�� &��� 2UODQGL�� ,��� :LOVKLUH�� 0��� 7U\JJHVWDG�� &�� 0RKU�� '��� +DQQRQ�� (��� 	�
5DPNXPDU��6�� ��������$Q� LQWHJUDWHG�SHUVSHFWLYH� RQ� WKH� IXWXUH�RI�PRELOLW\��1HZ�<RUN��1<��
0F.LQVH\�	�&RPSDQ\��,QF��DQG�%ORRPEHUJ�1HZ�(QHUJ\�)LQDQFH��$FFHVVHG�LQ�-DQXDU\����WK

RI� ������ IURP� ZZZ�EEKXE�LR�EQHI�VLWHV�����������%1()B0F.LQVH\B7KH�)XWXUHRI�
0RELOLW\B���������SGI��
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0LQLVWpULR�GDV�&LGDGHV�± 'HSDUWDPHQWR�1DFLRQDO�GH�7UkQVLWR�± '(1$75$1���������)URWD�
GH� 9HtFXORV >6WDWLVWLFDO� 5HSRUW@�� $YDLODEOH� DW�� ��
KWWS���ZZZ�LEJH�JRY�EU�KRPH�HVWDWLVWLFD�SRSXODFDR�HVWLPDWLYD�����HVWLPDWLYDBGRX�VKWP !�
$FFHVV�LQ�������������

0ODGHQRYLF��0��1���	�0F3KHUVRQ��7�� ��������(QJLQHHULQJ� VRFLDO� MXVWLFH� LQWR� WUDIILF�FRQWURO�
IRU�VHOI�GULYLQJ�YHKLFOHV"��6FLHQFH�DQG�HQJLQHHULQJ�HWKLFV���������S������������

0RRQ]XU�� 5�� �������� /HV� YRLWXUHV� DXWRQRPHV�� ELHQW{W� VXU QRV� URXWHV "� 7HFKQLTXHV� GH�
O¶,QJpQLHXU��

0RVTXHW��;���'DXQHU��7���/DQJ��1���5XEPDQQ��1���0HL�3RFKWOHU��$���$JUDZDO��5���	�6FKPLHJ��
)�� �������� 5HYROXWLRQ� LQ� WKH� GULYHU¶V� VHDW�� 7KH� URDG� WR� DXWRQRPRXV� YHKLFOHV�� %RVWRQ�
&RQVXOWLQJ�*URXS�����

0XOOHU��-��������� :K\�7KH�:RUOG
V�$XWRPDNHUV�/RYH�%UD]LO��)RUEHV�0DJD]LQH��$YDLODEOH�DW��
�� KWWS���ZZZ�IRUEHV�FRP�VLWHV�MRDQQPXOOHU������������ZK\�WKH�ZRUOGV�DXWRPDNHUV�DUH�
ORYLQJ�EUD]LO�����GHD�EF��I !�$FFHVV�LQ�������������

2UJDQLVDWLRQ� ,QWHUQDWLRQDOH�GHV�&RQVWUXFWHXUV�G¶$XWRPRELOHV�± 2,&$���������:RUOG�0RWRU�
9HKLFOH� 3URGXFWLRQ� 6WDWLVWLFV >(OHFWURQLF� %XOOHWLQ@�� $YDLODEOH� DW�� ��
KWWS���ZZZ�RLFD�QHW�FDWHJRU\�SURGXFWLRQ�VWDWLVWLFV������VWDWLVWLFV�! $FFHVV�LQ�������������

3:&�� ��������&RQQHFWHG�&DU�6WXG\�������5DFLQJ�DKHDG�ZLWK DXWRQRPRXV�FDUV�DQG�GLJLWDO�
LQQRYDWLRQ�� $FFHVVHG� LQ� $SULO�� ��WK RI� ������ IURP�
KWWSV���ZZZ�VWUDWHJ\DQG�SZF�FRP�PHGLD�ILOH�&RQQHFWHG�&DU�6WXG\������SGI

5RODQG�%HUJHU�&RQVXOWLQJ� ��������$XWRPRWLYH�5HSRUW� >(OHFWURQLF�%XOOHWLQ@��$YDLODEOH� DW�� ��
KWWSV���ZZZ�URODQGEHUJHU�FRP�HQ�VROXWLRQV�,QGXVWULHV�$XWRPRWLYH�KWPO� ! $FFHVV� LQ��
�����������

6DQWRV�� (�� )��� 	� %HQQHZRUWK�� 3�� �������� ,QWHUDomR� 8QLYHUVLGDGH�(PSUHVD�� FDUDFWHUtVWLFDV�
LGHQWLILFDGDV� QD� OLWHUDWXUD� H� D� FRODERUDomR� UHJLRQDO� GD� 8QLYHUVLGDGH� GH� 7ZHQWH� 5HYLVWD� GH�
$GPLQLVWUDomR��6RFLHGDGH�H�,QRYDomR� ������S����������

6FKRLWVFK��(����������$XWRQRPRXV�9HKLFOHV�DQG�$XWRPDWHG�'ULYLQJ�6WDWXV��3HUVSHFWLYHV�DQG�
6RFLHWDO� ,PSDFW�� ,QIRUPDWLRQ�7HFKQRORJ\��6RFLHW\�DQG�(FRQRP\�6WUDWHJLF�&URVV�,QIOXHQFHV��
6FKULIWHQUHLKH�,QIRUPDWLN������S����������

6FKUHXUV��0��$���	�6WHXZHU��6��'����������$XWRQRPRXV�'ULYLQJ²3ROLWLFDO��/HJDO��6RFLDO��DQG�
6XVWDLQDELOLW\� 'LPHQVLRQV�� ,Q� $XWRQRPRXV� 'ULYLQJ� �SS�� ���������� 6SULQJHU� %HUOLQ�
+HLGHOEHUJ�

6HUYLoR� %UDVLOHLUR� GH� $SRLR� jV�0LFUR H� 3HTXHQDV� (PSUHVDV� ± 6(%5$(� ������� 0HUFDGR�
$XWRPRWLYR� QR� %UDVLO�� SDQRUDPD� GR� VHWRU� >(OHFWURQLF� %XOOHWLQ@�� $YDLODEOH� DW�� ���
KWWS���ZZZ�ELEOLRWHFDV�VHEUDH�FRP�EU�FKURQXV�$548,926B&+52186�EGV�EGV�QVI�I����II�
F�I�GD���HE�IE�I���IF��H��)LOH������SGI�!�$FFHVV LQ�������������
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6LOYD��)��*���GH�$OPHLGD�5LEHLUR��-���	�%DUURV��)��0��5����������0DSHDPHQWR�GD�DWXDomR�GRV�
1~FOHRV� GH� ,QRYDomR� 7HFQROyJLFD� GRV� ,QVWLWXWRV� )HGHUDLV� GH� (GXFDomR�� &LrQFLD� H�
7HFQRORJLD� 5HYLVWD�GH�$GPLQLVWUDomR��6RFLHGDGH�H�,QRYDomR� ������S����������

6SLHVHU��.���7UHOHDYHQ��.���=KDQJ��5���)UD]]ROL��(���0RUWRQ��'���	�3DYRQH��0����������7RZDUG�
D� V\VWHPDWLF� DSSURDFK� WR� WKH� GHVLJQ� DQG� HYDOXDWLRQ� RI� DXWRPDWHG� PRELOLW\�RQ�GHPDQG�
V\VWHPV��$�FDVH�VWXG\�LQ�6LQJDSRUH��,Q�5RDG�9HKLFOH�$XWRPDWLRQ��SS�����±������6SULQJHU

7DQ�� ;��� 'L�� /��� 'HQJ�� 0��� +XDQJ�� )��� <H�� ;��� 6KD�� =�� 	� +XDQJ�� &�� �������� $JHQW�DV�D�
VHUYLFH�EDVHG� JHRVSDWLDO� VHUYLFH� DJJUHJDWLRQ� LQ� WKH� FORXG�� $� FDVH� VWXG\� RI� IORRG� UHVSRQVH��
(QYLURQPHQWDO�0RGHOOLQJ�	�6RIWZDUH������S����������

9HUJDUD��6�&����������0pWRGRV�GH�SHVTXLVD�HP�DGPLQLVWUDomR��6mR�3DXOR��%UD]LO���$WODV��

9LHLUD�� $�� &�� 3�� (VWHYDP��9��� =LOOL�� -�&�� 	�%UXFK� .�/�� ������� 7ULSOH�+HOL[� H� ,QRYDomR�� $�
5HODomR� FRP�RV�9DOHV� GD�8YD�*RHWKH��$QDLV� GD�$OWHF��$FFHVVHG� LQ� -DQXDU\�� ��WK RI� ������
IURP��
KWWSV���ZZZ�UHVHDUFKJDWH�QHW�SURILOH�$GULDQDB9LHLUD��SXEOLFDWLRQ����������B75,3/(B+(/
,;B(B,129$&$2B$B5(/$&$2B&20B26B9$/(6B'$B89$B*2(7+(�OLQNV�����F��
���DHGI�G��EHHE���SGI

<XQ��-��-���:RQ��'���-HRQJ��(���3DUN��.���<DQJ��-���	�3DUN��-����������7KH�UHODWLRQVKLS�EHWZHHQ�
WHFKQRORJ\�� EXVLQHVV�PRGHO�� DQG�PDUNHW� LQ� DXWRQRPRXV� FDU� DQG� LQWHOOLJHQW� URERW� LQGXVWULHV��
7HFKQRORJLFDO�)RUHFDVWLQJ�DQG�6RFLDO�&KDQJH�������S����������

=DNKDUHQNR�� 5�� �������� 6HOI�GULYLQJ� FDUV� ZLOO� FKDQJH� FLWLHV�� 5HJLRQDO� 6FLHQFH� DQG� 8UEDQ�
(FRQRPLFV������S��������


