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,QWURGXFWLRQ

2I�WKH�PDQ\�GLYHUVH�DQG�IDVFLQDWLQJ�FKDOOHQJHV�ZH�IDFH�WRGD\��WKH�PRVW
LQWHQVH�DQG�LPSRUWDQW�LV�KRZ�WR�XQGHUVWDQG�DQG�VKDSH�WKH�QHZ�WHFKQRORJ\
UHYROXWLRQ��ZKLFK�HQWDLOV�QRWKLQJ�OHVV�WKDQ�D�WUDQVIRUPDWLRQ�RI�KXPDQNLQG�
:H�DUH�DW�WKH�EHJLQQLQJ�RI�D�UHYROXWLRQ�WKDW�LV�IXQGDPHQWDOO\�FKDQJLQJ�WKH
ZD\�ZH�OLYH��ZRUN��DQG�UHODWH�WR�RQH�DQRWKHU��,Q�LWV�VFDOH��VFRSH�DQG
FRPSOH[LW\��ZKDW�,�FRQVLGHU�WR�EH�WKH�IRXUWK�LQGXVWULDO�UHYROXWLRQ�LV�XQOLNH
DQ\WKLQJ�KXPDQNLQG�KDV�H[SHULHQFHG�EHIRUH�

:H�KDYH�\HW�WR�JUDVS�IXOO\�WKH�VSHHG�DQG�EUHDGWK�RI�WKLV�QHZ�UHYROXWLRQ�
&RQVLGHU�WKH�XQOLPLWHG�SRVVLELOLWLHV�RI�KDYLQJ�ELOOLRQV�RI�SHRSOH�FRQQHFWHG
E\�PRELOH�GHYLFHV��JLYLQJ�ULVH�WR�XQSUHFHGHQWHG�SURFHVVLQJ�SRZHU��VWRUDJH
FDSDELOLWLHV�DQG�NQRZOHGJH�DFFHVV��2U�WKLQN�DERXW�WKH�VWDJJHULQJ�FRQIOXHQFH
RI�HPHUJLQJ�WHFKQRORJ\�EUHDNWKURXJKV��FRYHULQJ�ZLGH�UDQJLQJ�ILHOGV�VXFK�DV
DUWLILFLDO�LQWHOOLJHQFH��$,���URERWLFV��WKH�LQWHUQHW�RI�WKLQJV��,R7���DXWRQRPRXV
YHKLFOHV���'�SULQWLQJ��QDQRWHFKQRORJ\��ELRWHFKQRORJ\��PDWHULDOV�VFLHQFH�
HQHUJ\�VWRUDJH�DQG�TXDQWXP�FRPSXWLQJ��WR�QDPH�D�IHZ��0DQ\�RI�WKHVH
LQQRYDWLRQV�DUH�LQ�WKHLU�LQIDQF\��EXW�WKH\�DUH�DOUHDG\�UHDFKLQJ�DQ�LQIOHFWLRQ
SRLQW�LQ�WKHLU�GHYHORSPHQW�DV�WKH\�EXLOG�RQ�DQG�DPSOLI\�HDFK�RWKHU�LQ�D
IXVLRQ�RI�WHFKQRORJLHV�DFURVV�WKH�SK\VLFDO��GLJLWDO�DQG�ELRORJLFDO�ZRUOGV�

:H�DUH�ZLWQHVVLQJ�SURIRXQG�VKLIWV�DFURVV�DOO�LQGXVWULHV��PDUNHG�E\�WKH
HPHUJHQFH�RI�QHZ�EXVLQHVV�PRGHOV��WKH�GLVUXSWLRQ��RI�LQFXPEHQWV�DQG�WKH
UHVKDSLQJ�RI�SURGXFWLRQ��FRQVXPSWLRQ��WUDQVSRUWDWLRQ�DQG�GHOLYHU\�V\VWHPV�
2Q�WKH�VRFLHWDO�IURQW��D�SDUDGLJP�VKLIW�LV�XQGHUZD\�LQ�KRZ�ZH�ZRUN�DQG
FRPPXQLFDWH��DV�ZHOO�DV�KRZ�ZH�H[SUHVV��LQIRUP�DQG�HQWHUWDLQ�RXUVHOYHV�
(TXDOO\��JRYHUQPHQWV�DQG�LQVWLWXWLRQV�DUH�EHLQJ�UHVKDSHG��DV�DUH�V\VWHPV�RI
HGXFDWLRQ��KHDOWKFDUH�DQG�WUDQVSRUWDWLRQ��DPRQJ�PDQ\�RWKHUV��1HZ�ZD\V�RI
XVLQJ�WHFKQRORJ\�WR�FKDQJH�EHKDYLRXU�DQG�RXU�V\VWHPV�RI�SURGXFWLRQ�DQG
FRQVXPSWLRQ�DOVR�RIIHU�WKH�SRWHQWLDO�IRU�VXSSRUWLQJ�WKH�UHJHQHUDWLRQ�DQG
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SUHVHUYDWLRQ�RI�QDWXUDO�HQYLURQPHQWV��UDWKHU�WKDQ�FUHDWLQJ�KLGGHQ�FRVWV�LQ�WKH
IRUP�RI�H[WHUQDOLWLHV�

7KH�FKDQJHV�DUH�KLVWRULF�LQ�WHUPV�RI�WKHLU�VL]H��VSHHG�DQG�VFRSH�

:KLOH�WKH�SURIRXQG�XQFHUWDLQW\�VXUURXQGLQJ�WKH�GHYHORSPHQW�DQG�DGRSWLRQ
RI�HPHUJLQJ�WHFKQRORJLHV�PHDQV�WKDW�ZH�GR�QRW�\HW�NQRZ�KRZ�WKH
WUDQVIRUPDWLRQV�GULYHQ�E\�WKLV�LQGXVWULDO�UHYROXWLRQ�ZLOO�XQIROG��WKHLU
FRPSOH[LW\�DQG�LQWHUFRQQHFWHGQHVV�DFURVV�VHFWRUV�LPSO\�WKDW�DOO
VWDNHKROGHUV�RI�JOREDO�VRFLHW\�±�JRYHUQPHQWV��EXVLQHVV��DFDGHPLD��DQG�FLYLO
VRFLHW\�±�KDYH�D�UHVSRQVLELOLW\�WR�ZRUN�WRJHWKHU�WR�EHWWHU�XQGHUVWDQG�WKH
HPHUJLQJ�WUHQGV�

6KDUHG�XQGHUVWDQGLQJ�LV�SDUWLFXODUO\�FULWLFDO�LI�ZH�DUH�WR�VKDSH�D�FROOHFWLYH
IXWXUH�WKDW�UHIOHFWV�FRPPRQ�REMHFWLYHV�DQG�YDOXHV��:H�PXVW�KDYH�D
FRPSUHKHQVLYH�DQG�JOREDOO\�VKDUHG�YLHZ�RI�KRZ�WHFKQRORJ\�LV�FKDQJLQJ�RXU
OLYHV�DQG�WKRVH�RI�IXWXUH�JHQHUDWLRQV��DQG�KRZ�LW�LV�UHVKDSLQJ�WKH�HFRQRPLF�
VRFLDO��FXOWXUDO�DQG�KXPDQ�FRQWH[W�LQ�ZKLFK�ZH�OLYH�

7KH�FKDQJHV�DUH�VR�SURIRXQG�WKDW��IURP�WKH�SHUVSHFWLYH�RI�KXPDQ�KLVWRU\�
WKHUH�KDV�QHYHU�EHHQ�D�WLPH�RI�JUHDWHU�SURPLVH�RU�SRWHQWLDO�SHULO��0\
FRQFHUQ��KRZHYHU��LV�WKDW�GHFLVLRQ�PDNHUV�DUH�WRR�RIWHQ�FDXJKW�LQ
WUDGLWLRQDO��OLQHDU��DQG�QRQ�GLVUXSWLYH��WKLQNLQJ�RU�WRR�DEVRUEHG�E\
LPPHGLDWH�FRQFHUQV�WR�WKLQN�VWUDWHJLFDOO\�DERXW�WKH�IRUFHV�RI�GLVUXSWLRQ�DQG
LQQRYDWLRQ�VKDSLQJ�RXU�IXWXUH�

,�DP�ZHOO�DZDUH�WKDW�VRPH�DFDGHPLFV�DQG�SURIHVVLRQDOV�FRQVLGHU�WKH
GHYHORSPHQWV�WKDW�,�DP�ORRNLQJ�DW�DV�VLPSO\�D�SDUW�RI�WKH�WKLUG�LQGXVWULDO
UHYROXWLRQ��7KUHH�UHDVRQV��KRZHYHU��XQGHUSLQ�P\�FRQYLFWLRQ�WKDW�D�IRXUWK
DQG�GLVWLQFW�UHYROXWLRQ�LV�XQGHUZD\�

9HORFLW\��&RQWUDU\�WR�WKH�SUHYLRXV�LQGXVWULDO�UHYROXWLRQV��WKLV�RQH�LV
HYROYLQJ�DW�DQ�H[SRQHQWLDO�UDWKHU�WKDQ�OLQHDU�SDFH��7KLV�LV�WKH�UHVXOW�RI�WKH
PXOWLIDFHWHG��GHHSO\�LQWHUFRQQHFWHG�ZRUOG�ZH�OLYH�LQ�DQG�WKH�IDFW�WKDW�QHZ
WHFKQRORJ\�EHJHWV�QHZHU�DQG�HYHU�PRUH�FDSDEOH�WHFKQRORJ\�

%UHDGWK�DQG�GHSWK��,W�EXLOGV�RQ�WKH�GLJLWDO�UHYROXWLRQ�DQG�FRPELQHV
PXOWLSOH�WHFKQRORJLHV�WKDW�DUH�OHDGLQJ�WR�XQSUHFHGHQWHG�SDUDGLJP�VKLIWV�LQ
WKH�HFRQRP\��EXVLQHVV��VRFLHW\��DQG�LQGLYLGXDOO\��,W�LV�QRW�RQO\�FKDQJLQJ�WKH
³ZKDW´�DQG�WKH�³KRZ´�RI�GRLQJ�WKLQJV�EXW�DOVR�³ZKR´�ZH�DUH�
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6\VWHPV�,PSDFW��,W�LQYROYHV�WKH�WUDQVIRUPDWLRQ�RI�HQWLUH�V\VWHPV��DFURVV
�DQG�ZLWKLQ��FRXQWULHV��FRPSDQLHV��LQGXVWULHV�DQG�VRFLHW\�DV�D�ZKROH�

,Q�ZULWLQJ�WKLV�ERRN��P\�LQWHQWLRQ�LV�WR�SURYLGH�D�SULPHU�RQ�WKH�IRXUWK
LQGXVWULDO�UHYROXWLRQ���ZKDW�LW�LV��ZKDW�LW�ZLOO�EULQJ��KRZ�LW�ZLOO�LPSDFW�XV�
DQG�ZKDW�FDQ�EH�GRQH�WR�KDUQHVV�LW�IRU�WKH�FRPPRQ�JRRG��7KLV�YROXPH�LV
LQWHQGHG�IRU�DOO�WKRVH�ZLWK�DQ�LQWHUHVW�LQ�RXU�IXWXUH�ZKR�DUH�FRPPLWWHG�WR
XVLQJ�WKH�RSSRUWXQLWLHV�RI�WKLV�UHYROXWLRQDU\�FKDQJH�WR�PDNH�WKH�ZRUOG�D
EHWWHU�SODFH�

,�KDYH�WKUHH�PDLQ�JRDOV�
±�WR�LQFUHDVH�DZDUHQHVV�RI�WKH�FRPSUHKHQVLYHQHVV�DQG�VSHHG�RI�WKH
WHFKQRORJLFDO�UHYROXWLRQ�DQG�LWV�PXOWLIDFHWHG�LPSDFW�

±�WR�FUHDWH�D�IUDPHZRUN�IRU�WKLQNLQJ�DERXW�WKH�WHFKQRORJLFDO�UHYROXWLRQ�WKDW
RXWOLQHV�WKH�FRUH�LVVXHV�DQG�KLJKOLJKWV�SRVVLEOH�UHVSRQVHV��DQG

±�WR�SURYLGH�D�SODWIRUP�IURP�ZKLFK�WR�LQVSLUH�SXEOLF�SULYDWH�FRRSHUDWLRQ
DQG�SDUWQHUVKLSV�RQ�LVVXHV�UHODWHG�WR�WKH�WHFKQRORJLFDO�UHYROXWLRQ�

$ERYH�DOO��WKLV�ERRN�DLPV�WR�HPSKDVL]H�WKH�ZD\�LQ�ZKLFK�WHFKQRORJ\�DQG
VRFLHW\�FR�H[LVW��7HFKQRORJ\�LV�QRW�DQ�H[RJHQRXV�IRUFH�RYHU�ZKLFK�ZH�KDYH
QR�FRQWURO��:H�DUH�QRW�FRQVWUDLQHG�E\�D�ELQDU\�FKRLFH�EHWZHHQ�³DFFHSW�DQG
OLYH�ZLWK�LW´�DQG�³UHMHFW�DQG�OLYH�ZLWKRXW�LW´��,QVWHDG��WDNH�GUDPDWLF
WHFKQRORJLFDO�FKDQJH�DV�DQ�LQYLWDWLRQ�WR�UHIOHFW�DERXW�ZKR�ZH�DUH�DQG�KRZ
ZH�VHH�WKH�ZRUOG��7KH�PRUH�ZH�WKLQN�DERXW�KRZ�WR�KDUQHVV�WKH�WHFKQRORJ\
UHYROXWLRQ��WKH�PRUH�ZH�ZLOO�H[DPLQH�RXUVHOYHV�DQG�WKH�XQGHUO\LQJ�VRFLDO
PRGHOV�WKDW�WKHVH�WHFKQRORJLHV�HPERG\�DQG�HQDEOH��DQG�WKH�PRUH�ZH�ZLOO
KDYH�DQ�RSSRUWXQLW\�WR�VKDSH�WKH�UHYROXWLRQ�LQ�D�PDQQHU�WKDW�LPSURYHV�WKH
VWDWH�RI�WKH�ZRUOG�

6KDSLQJ�WKH�IRXUWK�LQGXVWULDO�UHYROXWLRQ�WR�HQVXUH�WKDW�LW�LV�HPSRZHULQJ�DQG
KXPDQ�FHQWUHG��UDWKHU�WKDQ�GLYLVLYH�DQG�GHKXPDQL]LQJ��LV�QRW�D�WDVN�IRU�DQ\
VLQJOH�VWDNHKROGHU�RU�VHFWRU�RU�IRU�DQ\�RQH�UHJLRQ��LQGXVWU\�RU�FXOWXUH��7KH
IXQGDPHQWDO�DQG�JOREDO�QDWXUH�RI�WKLV�UHYROXWLRQ�PHDQV�LW�ZLOO�DIIHFW�DQG�EH
LQIOXHQFHG�E\�DOO�FRXQWULHV��HFRQRPLHV��VHFWRUV�DQG�SHRSOH��,W�LV��WKHUHIRUH�
FULWLFDO�WKDW�ZH�LQYHVW�DWWHQWLRQ�DQG�HQHUJ\�LQ�PXOWLVWDNHKROGHU�FRRSHUDWLRQ
DFURVV�DFDGHPLF��VRFLDO��SROLWLFDO��QDWLRQDO�DQG�LQGXVWU\�ERXQGDULHV��7KHVH
LQWHUDFWLRQV�DQG�FROODERUDWLRQV�DUH�QHHGHG�WR�FUHDWH�SRVLWLYH��FRPPRQ�DQG
KRSH�ILOOHG�QDUUDWLYHV��HQDEOLQJ�LQGLYLGXDOV�DQG�JURXSV�IURP�DOO�SDUWV�RI�WKH
ZRUOG�WR�SDUWLFLSDWH�LQ��DQG�EHQHILW�IURP��WKH�RQJRLQJ�WUDQVIRUPDWLRQV�
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0XFK�RI�WKH�LQIRUPDWLRQ�DQG�P\�RZQ�DQDO\VLV�LQ�WKLV�ERRN�DUH�EDVHG�RQ
RQJRLQJ�SURMHFWV�DQG�LQLWLDWLYHV�RI�WKH�:RUOG�(FRQRPLF�)RUXP�DQG�KDV�EHHQ
GHYHORSHG��GLVFXVVHG�DQG�FKDOOHQJHG�DW�UHFHQW�)RUXP�JDWKHULQJV��7KXV��WKLV
ERRN�DOVR�SURYLGHV�D�IUDPHZRUN�IRU�VKDSLQJ�WKH�IXWXUH�DFWLYLWLHV�RI�WKH
:RUOG�(FRQRPLF�)RUXP��,�KDYH�DOVR�GUDZQ�IURP�QXPHURXV�FRQYHUVDWLRQV�,
KDYH�KDG�ZLWK�EXVLQHVV��JRYHUQPHQW�DQG�FLYLO�VRFLHW\�OHDGHUV��DV�ZHOO�DV
WHFKQRORJ\�SLRQHHUV�DQG�\RXQJ�SHRSOH��,W�LV��LQ�WKDW�VHQVH��D�FURZG�VRXUFHG
ERRN��WKH�SURGXFW�RI�WKH�FROOHFWLYH�HQOLJKWHQHG�ZLVGRP�RI�WKH�)RUXP¶V
FRPPXQLWLHV�

7KLV�ERRN�LV�RUJDQL]HG�LQ�WKUHH�FKDSWHUV��7KH�ILUVW�LV�DQ�RYHUYLHZ�RI�WKH
IRXUWK�LQGXVWULDO�UHYROXWLRQ��7KH�VHFRQG�SUHVHQWV�WKH�PDLQ�WUDQVIRUPDWLYH
WHFKQRORJLHV��7KH�WKLUG�SURYLGHV�D�GHHS�GLYH�LQWR�WKH�LPSDFW�RI�WKH
UHYROXWLRQ�DQG�VRPH�RI�WKH�SROLF\�FKDOOHQJHV�LW�SRVHV��,�FRQFOXGH�E\
VXJJHVWLQJ�SUDFWLFDO�LGHDV�DQG�VROXWLRQV�RQ�KRZ�EHVW�WR�DGDSW��VKDSH�DQG
KDUQHVV�WKH�SRWHQWLDO�RI�WKLV�JUHDW�WUDQVIRUPDWLRQ�
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���7KH�)RXUWK�,QGXVWULDO�5HYROXWLRQ

����+LVWRULFDO�&RQWH[W

7KH�ZRUG�³UHYROXWLRQ´�GHQRWHV�DEUXSW�DQG�UDGLFDO�FKDQJH��5HYROXWLRQV�KDYH
RFFXUUHG�WKURXJKRXW�KLVWRU\�ZKHQ�QHZ�WHFKQRORJLHV�DQG�QRYHO�ZD\V�RI
SHUFHLYLQJ�WKH�ZRUOG�WULJJHU�D�SURIRXQG�FKDQJH�LQ�HFRQRPLF�V\VWHPV�DQG
VRFLDO�VWUXFWXUHV��*LYHQ�WKDW�KLVWRU\�LV�XVHG�DV�D�IUDPH�RI�UHIHUHQFH��WKH
DEUXSWQHVV�RI�WKHVH�FKDQJHV�PD\�WDNH�\HDUV�WR�XQIROG�

7KH�ILUVW�SURIRXQG�VKLIW�LQ�RXU�ZD\�RI�OLYLQJ�±�WKH�WUDQVLWLRQ�IURP�IRUDJLQJ�WR
IDUPLQJ�±�KDSSHQHG�DURXQG��������\HDUV�DJR�DQG�ZDV�PDGH�SRVVLEOH�E\�WKH
GRPHVWLFDWLRQ�RI�DQLPDOV��7KH�DJUDULDQ�UHYROXWLRQ�FRPELQHG�WKH�HIIRUWV�RI
DQLPDOV�ZLWK�WKRVH�RI�KXPDQV�IRU�WKH�SXUSRVH�RI�SURGXFWLRQ��WUDQVSRUWDWLRQ
DQG�FRPPXQLFDWLRQ��/LWWOH�E\�OLWWOH��IRRG�SURGXFWLRQ�LPSURYHG��VSXUULQJ
SRSXODWLRQ�JURZWK�DQG�HQDEOLQJ�ODUJHU�KXPDQ�VHWWOHPHQWV��7KLV�HYHQWXDOO\
OHG�WR�XUEDQL]DWLRQ�DQG�WKH�ULVH�RI�FLWLHV�

7KH�DJUDULDQ�UHYROXWLRQ�ZDV�IROORZHG�E\�D�VHULHV�RI�LQGXVWULDO�UHYROXWLRQV
WKDW�EHJDQ�LQ�WKH�VHFRQG�KDOI�RI�WKH���WK�FHQWXU\��7KHVH�PDUNHG�WKH�WUDQVLWLRQ
IURP�PXVFOH�SRZHU�WR�PHFKDQLFDO�SRZHU��HYROYLQJ�WR�ZKHUH�WRGD\��ZLWK�WKH
IRXUWK�LQGXVWULDO�UHYROXWLRQ��HQKDQFHG�FRJQLWLYH�SRZHU�LV�DXJPHQWLQJ�KXPDQ
SURGXFWLRQ�

7KH�ILUVW�LQGXVWULDO�UHYROXWLRQ�VSDQQHG�IURP�DERXW������WR�DURXQG������
7ULJJHUHG�E\�WKH�FRQVWUXFWLRQ�RI�UDLOURDGV�DQG�WKH�LQYHQWLRQ�RI�WKH�VWHDP
HQJLQH��LW�XVKHUHG�LQ�PHFKDQLFDO�SURGXFWLRQ��7KH�VHFRQG�LQGXVWULDO
UHYROXWLRQ��ZKLFK�VWDUWHG�LQ�WKH�ODWH���WK�FHQWXU\�DQG�LQWR�WKH�HDUO\���WK
FHQWXU\��PDGH�PDVV�SURGXFWLRQ�SRVVLEOH��IRVWHUHG�E\�WKH�DGYHQW�RI
HOHFWULFLW\�DQG�WKH�DVVHPEO\�OLQH��7KH�WKLUG�LQGXVWULDO�UHYROXWLRQ�EHJDQ�LQ�WKH
����V��,W�LV�XVXDOO\�FDOOHG�WKH�FRPSXWHU�RU�GLJLWDO�UHYROXWLRQ�EHFDXVH�LW�ZDV
FDWDO\VHG�E\�WKH�GHYHORSPHQW�RI�VHPLFRQGXFWRUV��PDLQIUDPH�FRPSXWLQJ
�����V���SHUVRQDO�FRPSXWLQJ������V�DQG���V��DQG�WKH�LQWHUQHW������V��

0LQGIXO�RI�WKH�YDULRXV�GHILQLWLRQV�DQG�DFDGHPLF�DUJXPHQWV�XVHG�WR�GHVFULEH
WKH�ILUVW�WKUHH�LQGXVWULDO�UHYROXWLRQV��,�EHOLHYH�WKDW�WRGD\�ZH�DUH�DW�WKH
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EHJLQQLQJ�RI�D�IRXUWK�LQGXVWULDO�UHYROXWLRQ��,W�EHJDQ�DW�WKH�WXUQ�RI�WKLV�FHQWXU\
DQG�EXLOGV�RQ�WKH�GLJLWDO�UHYROXWLRQ��,W�LV�FKDUDFWHUL]HG�E\�D�PXFK�PRUH
XELTXLWRXV�DQG�PRELOH�LQWHUQHW��E\�VPDOOHU�DQG�PRUH�SRZHUIXO�VHQVRUV�WKDW
KDYH�EHFRPH�FKHDSHU��DQG�E\�DUWLILFLDO�LQWHOOLJHQFH�DQG�PDFKLQH�OHDUQLQJ�

'LJLWDO�WHFKQRORJLHV�WKDW�KDYH�FRPSXWHU�KDUGZDUH��VRIWZDUH�DQG�QHWZRUNV�DW
WKHLU�FRUH�DUH�QRW�QHZ��EXW�LQ�D�EUHDN�ZLWK�WKH�WKLUG�LQGXVWULDO�UHYROXWLRQ�
WKH\�DUH�EHFRPLQJ�PRUH�VRSKLVWLFDWHG�DQG�LQWHJUDWHG�DQG�DUH��DV�D�UHVXOW�
WUDQVIRUPLQJ�VRFLHWLHV�DQG�WKH�JOREDO�HFRQRP\��7KLV�LV�WKH�UHDVRQ�ZK\
0DVVDFKXVHWWV�,QVWLWXWH�RI�7HFKQRORJ\��0,7��3URIHVVRUV�(ULN�%U\QMROIVVRQ
DQG�$QGUHZ�0F$IHH�KDYH�IDPRXVO\�UHIHUUHG�WR�WKLV�SHULRG�DV�³WKH�VHFRQG
PDFKLQH�DJH´���WKH�WLWOH�RI�WKHLU������ERRN��VWDWLQJ�WKDW�WKH�ZRUOG�LV�DW�DQ
LQIOHFWLRQ�SRLQW�ZKHUH�WKH�HIIHFW�RI�WKHVH�GLJLWDO�WHFKQRORJLHV�ZLOO�PDQLIHVW
ZLWK�³IXOO�IRUFH´�WKURXJK�DXWRPDWLRQ�DQG�DQG�WKH�PDNLQJ�RI�³XQSUHFHGHQWHG
WKLQJV´�

,Q�*HUPDQ\��WKHUH�DUH�GLVFXVVLRQV�DERXW�³,QGXVWU\����´��D�WHUP�FRLQHG�DW�WKH
+DQQRYHU�)DLU�LQ������WR�GHVFULEH�KRZ�WKLV�ZLOO�UHYROXWLRQL]H�WKH
RUJDQL]DWLRQ�RI�JOREDO�YDOXH�FKDLQV��%\�HQDEOLQJ�³VPDUW�IDFWRULHV´��WKH
IRXUWK�LQGXVWULDO�UHYROXWLRQ�FUHDWHV�D�ZRUOG�LQ�ZKLFK�YLUWXDO�DQG�SK\VLFDO
V\VWHPV�RI�PDQXIDFWXULQJ�JOREDOO\�FRRSHUDWH�ZLWK�HDFK�RWKHU�LQ�D�IOH[LEOH
ZD\��7KLV�HQDEOHV�WKH�DEVROXWH�FXVWRPL]DWLRQ�RI�SURGXFWV�DQG�WKH�FUHDWLRQ�RI
QHZ�RSHUDWLQJ�PRGHOV�

7KH�IRXUWK�LQGXVWULDO�UHYROXWLRQ��KRZHYHU��LV�QRW�RQO\�DERXW�VPDUW�DQG
FRQQHFWHG�PDFKLQHV�DQG�V\VWHPV��,WV�VFRSH�LV�PXFK�ZLGHU��2FFXUULQJ
VLPXOWDQHRXVO\�DUH�ZDYHV�RI�IXUWKHU�EUHDNWKURXJKV�LQ�DUHDV�UDQJLQJ�IURP
JHQH�VHTXHQFLQJ�WR�QDQRWHFKQRORJ\��IURP�UHQHZDEOHV�WR�TXDQWXP�FRPSXWLQJ�
,W�LV�WKH�IXVLRQ�RI�WKHVH�WHFKQRORJLHV�DQG�WKHLU�LQWHUDFWLRQ�DFURVV�WKH
SK\VLFDO��GLJLWDO�DQG�ELRORJLFDO�GRPDLQV�WKDW�PDNH�WKH�IRXUWK�LQGXVWULDO
UHYROXWLRQ�IXQGDPHQWDOO\�GLIIHUHQW�IURP�SUHYLRXV�UHYROXWLRQV�

,Q�WKLV�UHYROXWLRQ��HPHUJLQJ�WHFKQRORJLHV�DQG�EURDG�EDVHG�LQQRYDWLRQ�DUH
GLIIXVLQJ�PXFK�IDVWHU�DQG�PRUH�ZLGHO\�WKDQ�LQ�SUHYLRXV�RQHV��ZKLFK
FRQWLQXH�WR�XQIROG�LQ�VRPH�SDUWV�RI�WKH�ZRUOG��7KH�VHFRQG�LQGXVWULDO
UHYROXWLRQ�KDV�\HW�WR�EH�IXOO\�H[SHULHQFHG�E\�����RI�WKH�ZRUOG�DV�QHDUO\����
ELOOLRQ�SHRSOH�VWLOO�ODFN�DFFHVV�WR�HOHFWULFLW\��7KLV�LV�DOVR�WUXH�IRU�WKH�WKLUG
LQGXVWULDO�UHYROXWLRQ��ZLWK�PRUH�WKDQ�KDOI�RI�WKH�ZRUOG¶V�SRSXODWLRQ���
ELOOLRQ�SHRSOH��PRVW�RI�ZKRP�OLYH�LQ�WKH�GHYHORSLQJ�ZRUOG��ODFNLQJ�LQWHUQHW

��



DFFHVV��7KH�VSLQGOH��WKH�KDOOPDUN�RI�WKH�ILUVW�LQGXVWULDO�UHYROXWLRQ��WRRN
DOPRVW�����\HDUV�WR�VSUHDG�RXWVLGH�RI�(XURSH��%\�FRQWUDVW��WKH�LQWHUQHW
SHUPHDWHG�DFURVV�WKH�JOREH�LQ�OHVV�WKDQ�D�GHFDGH�

6WLOO�YDOLG�WRGD\�LV�WKH�OHVVRQ�IURP�WKH�ILUVW�LQGXVWULDO�UHYROXWLRQ�±�WKDW�WKH
H[WHQW�WR�ZKLFK�VRFLHW\�HPEUDFHV�WHFKQRORJLFDO�LQQRYDWLRQ�LV�D�PDMRU
GHWHUPLQDQW�RI�SURJUHVV��7KH�JRYHUQPHQW�DQG�SXEOLF�LQVWLWXWLRQV��DV�ZHOO�DV
WKH�SULYDWH�VHFWRU��QHHG�WR�GR�WKHLU�SDUW��EXW�LW�LV�DOVR�HVVHQWLDO�WKDW�FLWL]HQV
VHH�WKH�ORQJ�WHUP�EHQHILWV�

,�DP�FRQYLQFHG�WKDW�WKH�IRXUWK�LQGXVWULDO�UHYROXWLRQ�ZLOO�EH�HYHU\�ELW�DV
SRZHUIXO��LPSDFWIXO�DQG�KLVWRULFDOO\�LPSRUWDQW�DV�WKH�SUHYLRXV�WKUHH�
+RZHYHU�,�KDYH�WZR�SULPDU\�FRQFHUQV�DERXW�IDFWRUV�WKDW�PD\�OLPLW�WKH
SRWHQWLDO�RI�WKH�IRXUWK�LQGXVWULDO�UHYROXWLRQ�WR�EH�HIIHFWLYHO\�DQG�FRKHVLYHO\
UHDOL]HG�

)LUVW��,�IHHO�WKDW�WKH�UHTXLUHG�OHYHOV�RI�OHDGHUVKLS�DQG�XQGHUVWDQGLQJ�RI�WKH
FKDQJHV�XQGHUZD\��DFURVV�DOO�VHFWRUV��DUH�ORZ�ZKHQ�FRQWUDVWHG�ZLWK�WKH
QHHG�WR�UHWKLQN�RXU�HFRQRPLF��VRFLDO�DQG�SROLWLFDO�V\VWHPV�WR�UHVSRQG�WR�WKH
IRXUWK�LQGXVWULDO�UHYROXWLRQ��$V�D�UHVXOW��ERWK�DW�WKH�QDWLRQDO�DQG�JOREDO
OHYHOV��WKH�UHTXLVLWH�LQVWLWXWLRQDO�IUDPHZRUN�WR�JRYHUQ�WKH�GLIIXVLRQ�RI
LQQRYDWLRQ�DQG�PLWLJDWH�WKH�GLVUXSWLRQ�LV�LQDGHTXDWH�DW�EHVW�DQG��DW�ZRUVW�
DEVHQW�DOWRJHWKHU�

6HFRQG��WKH�ZRUOG�ODFNV�D�FRQVLVWHQW��SRVLWLYH�DQG�FRPPRQ�QDUUDWLYH�WKDW
RXWOLQHV�WKH�RSSRUWXQLWLHV�DQG�FKDOOHQJHV�RI�WKH�IRXUWK�LQGXVWULDO�UHYROXWLRQ�
D�QDUUDWLYH�WKDW�LV�HVVHQWLDO�LI�ZH�DUH�WR�HPSRZHU�D�GLYHUVH�VHW�RI
LQGLYLGXDOV�DQG�FRPPXQLWLHV�DQG�DYRLG�D�SRSXODU�EDFNODVK�DJDLQVW�WKH
IXQGDPHQWDO�FKDQJHV�XQGHUZD\��

��



����3URIRXQG�DQG�6\VWHPLF�&KDQJH

7KH�SUHPLVH�RI�WKLV�ERRN�LV�WKDW�WHFKQRORJ\�DQG�GLJLWL]DWLRQ�ZLOO
UHYROXWLRQL]H�HYHU\WKLQJ��PDNLQJ�WKH�RYHUXVHG�DQG�RIWHQ�LOO�XVHG�DGDJH�³WKLV
WLPH�LV�GLIIHUHQW´�DSW��6LPSO\�SXW��PDMRU�WHFKQRORJLFDO�LQQRYDWLRQV�DUH�RQ
WKH�EULQN�RI�IXHOOLQJ�PRPHQWRXV�FKDQJH�WKURXJKRXW�WKH�ZRUOG�±�LQHYLWDEO\�VR�

7KH�VFDOH�DQG�VFRSH�RI�FKDQJH�H[SODLQ�ZK\�GLVUXSWLRQ�DQG�LQQRYDWLRQ�IHHO
VR�DFXWH�WRGD\��7KH�VSHHG�RI�LQQRYDWLRQ�LQ�WHUPV�RI�ERWK�LWV�GHYHORSPHQW�DQG
GLIIXVLRQ�LV�IDVWHU�WKDQ�HYHU��7RGD\¶V�GLVUXSWRUV�±�$LUEQE��8EHU��$OLEDED�DQG
WKH�OLNH�±�QRZ�KRXVHKROG�QDPHV���ZHUH�UHODWLYHO\�XQNQRZQ�MXVW�D�IHZ�\HDUV
DJR��7KH�XELTXLWRXV�L3KRQH�ZDV�ILUVW�ODXQFKHG�LQ�������<HW�WKHUH�ZHUH�DV
PDQ\�DV���ELOOLRQ�VPDUW�SKRQHV�DW�WKH�HQG�RI�������,Q������*RRJOH
DQQRXQFHG�LWV�ILUVW�IXOO\�DXWRQRPRXV�FDU��6XFK�YHKLFOHV�FRXOG�VRRQ�EHFRPH�D
ZLGHVSUHDG�UHDOLW\�RQ�WKH�URDG�

2QH�FRXOG�JR�RQ��%XW�LW�LV�QRW�RQO\�VSHHG��UHWXUQV�WR�VFDOH�DUH�HTXDOO\
VWDJJHULQJ��'LJLWL]DWLRQ�PHDQV�DXWRPDWLRQ��ZKLFK�LQ�WXUQ�PHDQV�WKDW
FRPSDQLHV�GR�QRW�LQFXU�GLPLQLVKLQJ�UHWXUQV�WR�VFDOH��RU�OHVV�RI�WKHP��DW
OHDVW���7R�JLYH�D�VHQVH�RI�ZKDW�WKLV�PHDQV�DW�WKH�DJJUHJDWH�OHYHO��FRPSDUH
'HWURLW�LQ�������WKHQ�D�PDMRU�FHQWUH�RI�WUDGLWLRQDO�LQGXVWULHV��ZLWK�6LOLFRQ
9DOOH\�LQ�������,Q�������WKH�WKUHH�ELJJHVW�FRPSDQLHV�LQ�'HWURLW�KDG�D
FRPELQHG�PDUNHW�FDSLWDOL]DWLRQ�RI�����ELOOLRQ��UHYHQXHV�RI������ELOOLRQ�
DQG�����PLOOLRQ�HPSOR\HHV��,Q�������WKH�WKUHH�ELJJHVW�FRPSDQLHV�LQ�6LOLFRQ
9DOOH\�KDG�D�FRQVLGHUDEO\�KLJKHU�PDUNHW�FDSLWDOL]DWLRQ��������WULOOLRQ��
JHQHUDWHG�URXJKO\�WKH�VDPH�UHYHQXHV�������ELOOLRQ���EXW�ZLWK�DERXW����WLPHV
IHZHU�HPSOR\HHV������������

7KH�IDFW�WKDW�D�XQLW�RI�ZHDOWK�LV�FUHDWHG�WRGD\�ZLWK�PXFK�IHZHU�ZRUNHUV
FRPSDUHG�WR����RU����\HDUV�DJR�LV�SRVVLEOH�EHFDXVH�GLJLWDO�EXVLQHVVHV�KDYH
PDUJLQDO�FRVWV�WKDW�WHQG�WRZDUGV�]HUR��$GGLWLRQDOO\��WKH�UHDOLW\�RI�WKH�GLJLWDO
DJH�LV�WKDW�PDQ\�QHZ�EXVLQHVVHV�SURYLGH�³LQIRUPDWLRQ�JRRGV´�ZLWK�VWRUDJH�
WUDQVSRUWDWLRQ�DQG�UHSOLFDWLRQ�FRVWV�WKDW�DUH�YLUWXDOO\�QLO��6RPH�GLVUXSWLYH
WHFK�FRPSDQLHV�VHHP�WR�UHTXLUH�OLWWOH�FDSLWDO�WR�SURVSHU��%XVLQHVVHV�VXFK�DV
,QVWDJUDP�RU�:KDWV$SS��IRU�H[DPSOH��GLG�QRW�UHTXLUH�PXFK�IXQGLQJ�WR�VWDUW
XS��FKDQJLQJ�WKH�UROH�RI�FDSLWDO�DQG�VFDOLQJ�EXVLQHVV�LQ�WKH�FRQWH[W�RI�WKH
IRXUWK�LQGXVWULDO�UHYROXWLRQ��2YHUDOO��WKLV�VKRZV�KRZ�UHWXUQV�WR�VFDOH�IXUWKHU

��



HQFRXUDJH�VFDOH�DQG�LQIOXHQFH�FKDQJH�DFURVV�HQWLUH�V\VWHPV�

$VLGH�IURP�VSHHG�DQG�EUHDGWK��WKH�IRXUWK�LQGXVWULDO�UHYROXWLRQ�LV�XQLTXH
EHFDXVH�RI�WKH�JURZLQJ�KDUPRQL]DWLRQ�DQG�LQWHJUDWLRQ�RI�VR�PDQ\�GLIIHUHQW
GLVFLSOLQHV�DQG�GLVFRYHULHV��7DQJLEOH�LQQRYDWLRQV�WKDW�UHVXOW�IURP
LQWHUGHSHQGHQFLHV�DPRQJ�GLIIHUHQW�WHFKQRORJLHV�DUH�QR�ORQJHU�VFLHQFH
ILFWLRQ��7RGD\��IRU�H[DPSOH��GLJLWDO�IDEULFDWLRQ�WHFKQRORJLHV�FDQ�LQWHUDFW
ZLWK�WKH�ELRORJLFDO�ZRUOG��6RPH�GHVLJQHUV�DQG�DUFKLWHFWV�DUH�DOUHDG\�PL[LQJ
FRPSXWDWLRQDO�GHVLJQ��DGGLWLYH�PDQXIDFWXULQJ��PDWHULDOV�HQJLQHHULQJ�DQG
V\QWKHWLF�ELRORJ\�WR�SLRQHHU�V\VWHPV�WKDW�LQYROYH�WKH�LQWHUDFWLRQ�DPRQJ
PLFUR�RUJDQLVPV��RXU�ERGLHV��WKH�SURGXFWV�ZH�FRQVXPH��DQG�HYHQ�WKH
EXLOGLQJV�ZH�LQKDELW��,Q�GRLQJ�VR��WKH\�DUH�PDNLQJ��DQG�HYHQ�³JURZLQJ´�
REMHFWV�WKDW�DUH�FRQWLQXRXVO\�PXWDEOH�DQG�DGDSWDEOH��KDOOPDUNV�RI�WKH�SODQW
DQG�DQLPDO�NLQJGRPV���

,Q�7KH�6HFRQG�0DFKLQH�$JH��%U\QMROIVVRQ�DQG�0F$IHH�DUJXH�WKDW
FRPSXWHUV�DUH�VR�GH[WHURXV�WKDW�LW�LV�YLUWXDOO\�LPSRVVLEOH�WR�SUHGLFW�ZKDW
DSSOLFDWLRQV�WKH\�PD\�EH�XVHG�IRU�LQ�MXVW�D�IHZ�\HDUV��$UWLILFLDO�LQWHOOLJHQFH
�$,��LV�DOO�DURXQG�XV��IURP�VHOI�GULYLQJ�FDUV�DQG�GURQHV�WR�YLUWXDO�DVVLVWDQWV
DQG�WUDQVODWLRQ�VRIWZDUH��7KLV�LV�WUDQVIRUPLQJ�RXU�OLYHV��$,�KDV�PDGH
LPSUHVVLYH�SURJUHVV��GULYHQ�E\�H[SRQHQWLDO�LQFUHDVHV�LQ�FRPSXWLQJ�SRZHU
DQG�E\�WKH�DYDLODELOLW\�RI�YDVW�DPRXQWV�RI�GDWD��IURP�VRIWZDUH�XVHG�WR
GLVFRYHU�QHZ�GUXJV�WR�DOJRULWKPV�WKDW�SUHGLFW�RXU�FXOWXUDO�LQWHUHVWV��0DQ\�RI
WKHVH�DOJRULWKPV�OHDUQ�IURP�WKH�³EUHDG�FUXPE´�WUDLOV�RI�GDWD�WKDW�ZH�OHDYH�LQ
WKH�GLJLWDO�ZRUOG��7KLV�UHVXOWV�LQ�QHZ�W\SHV�RI�³PDFKLQH�OHDUQLQJ´�DQG
DXWRPDWHG�GLVFRYHU\�WKDW�HQDEOHV�³LQWHOOLJHQW´�URERWV�DQG�FRPSXWHUV�WR�VHOI�
SURJUDPPH�DQG�ILQG�RSWLPDO�VROXWLRQV�IURP�ILUVW�SULQFLSOHV�

$SSOLFDWLRQV�VXFK�DV�$SSOH¶V�6LUL�SURYLGH�D�JOLPSVH�RI�WKH�SRZHU�RI�RQH
VXEVHW�RI�WKH�UDSLGO\�DGYDQFLQJ�$,�ILHOG�±�VR�FDOOHG�LQWHOOLJHQW�DVVLVWDQWV�
2QO\�WZR�\HDUV�DJR��LQWHOOLJHQW�SHUVRQDO�DVVLVWDQWV�ZHUH�VWDUWLQJ�WR�HPHUJH�
7RGD\��YRLFH�UHFRJQLWLRQ�DQG�DUWLILFLDO�LQWHOOLJHQFH�DUH�SURJUHVVLQJ�VR
TXLFNO\�WKDW�WDONLQJ�WR�FRPSXWHUV�ZLOO�VRRQ�EHFRPH�WKH�QRUP��FUHDWLQJ�ZKDW
VRPH�WHFKQRORJLVWV�FDOO�DPELHQW�FRPSXWLQJ��LQ�ZKLFK�URERWLF�SHUVRQDO
DVVLVWDQWV�DUH�FRQVWDQWO\�DYDLODEOH�WR�WDNH�QRWHV�DQG�UHVSRQG�WR�XVHU�TXHULHV�
2XU�GHYLFHV�ZLOO�EHFRPH�DQ�LQFUHDVLQJ�SDUW�RI�RXU�SHUVRQDO�HFRV\VWHP�
OLVWHQLQJ�WR�XV��DQWLFLSDWLQJ�RXU�QHHGV��DQG�KHOSLQJ�XV�ZKHQ�UHTXLUHG�±�HYHQ
LI�QRW�DVNHG�

��



,QHTXDOLW\�DV�D�V\VWHPLF�FKDOOHQJH

7KH�IRXUWK�LQGXVWULDO�UHYROXWLRQ�ZLOO�JHQHUDWH�JUHDW�EHQHILWV�DQG�ELJ
FKDOOHQJHV�LQ�HTXDO�PHDVXUH��$�SDUWLFXODU�FRQFHUQ�LV�H[DFHUEDWHG�LQHTXDOLW\�
7KH�FKDOOHQJHV�SRVHG�E\�ULVLQJ�LQHTXDOLW\�DUH�KDUG�WR�TXDQWLI\�DV�D�JUHDW
PDMRULW\�RI�XV�DUH�FRQVXPHUV�DQG�SURGXFHUV��VR�LQQRYDWLRQ�DQG�GLVUXSWLRQ
ZLOO�ERWK�SRVLWLYHO\�DQG�QHJDWLYHO\�DIIHFW�RXU�OLYLQJ�VWDQGDUGV�DQG�ZHOIDUH�

7KH�FRQVXPHU�VHHPV�WR�EH�JDLQLQJ�WKH�PRVW��7KH�IRXUWK�LQGXVWULDO�UHYROXWLRQ
KDV�PDGH�SRVVLEOH�QHZ�SURGXFWV�DQG�VHUYLFHV�WKDW�LQFUHDVH�DW�YLUWXDOO\�QR
FRVW�WKH�HIILFLHQF\�RI�RXU�SHUVRQDO�OLYHV�DV�FRQVXPHUV��2UGHULQJ�D�FDE�
ILQGLQJ�D�IOLJKW��EX\LQJ�D�SURGXFW��PDNLQJ�D�SD\PHQW��OLVWHQLQJ�WR�PXVLF�RU
ZDWFKLQJ�D�ILOP�±�DQ\�RI�WKHVH�WDVNV�FDQ�QRZ�EH�GRQH�UHPRWHO\��7KH�EHQHILWV
RI�WHFKQRORJ\�IRU�DOO�RI�XV�ZKR�FRQVXPH�DUH�LQFRQWURYHUWLEOH��7KH�LQWHUQHW�
WKH�VPDUW�SKRQH�DQG�WKH�WKRXVDQGV�RI�DSSV�DUH�PDNLQJ�RXU�OLYHV�HDVLHU��DQG�±
RQ�WKH�ZKROH�±�PRUH�SURGXFWLYH��$�VLPSOH�GHYLFH�VXFK�DV�D�WDEOHW��ZKLFK�ZH
XVH�IRU�UHDGLQJ��EURZVLQJ�DQG�FRPPXQLFDWLQJ��SRVVHVVHV�WKH�HTXLYDOHQW
SURFHVVLQJ�SRZHU�RI�������GHVNWRS�FRPSXWHUV�IURP����\HDUV�DJR��ZKLOH�WKH
FRVW�RI�VWRULQJ�LQIRUPDWLRQ�LV�DSSURDFKLQJ�]HUR��VWRULQJ��*%�FRVWV�DQ
DYHUDJH�RI�OHVV�WKDQ�������D�\HDU�WRGD\��FRPSDUHG�WR�PRUH�WKDQ�����������
\HDUV�DJR��

7KH�FKDOOHQJHV�FUHDWHG�E\�WKH�IRXUWK�LQGXVWULDO�UHYROXWLRQ�DSSHDU�WR�EH
PRVWO\�RQ�WKH�VXSSO\�VLGH�±�LQ�WKH�ZRUOG�RI�ZRUN�DQG�SURGXFWLRQ��2YHU�WKH
SDVW�IHZ�\HDUV��DQ�RYHUZKHOPLQJ�PDMRULW\�RI�WKH�PRVW�GHYHORSHG�FRXQWULHV
DQG�DOVR�VRPH�IDVW�JURZLQJ�HFRQRPLHV�VXFK�DV�&KLQD�KDYH�H[SHULHQFHG�D
VLJQLILFDQW�GHFOLQH�LQ�WKH�VKDUH�RI�ODERXU�DV�D�SHUFHQWDJH�RI�*'3��+DOI�RI
WKLV�GURS�LV�GXH�WR�WKH�IDOO�LQ�WKH�UHODWLYH�SULFH�RI�LQYHVWPHQW�JRRGV���LWVHOI
GULYHQ�E\�WKH�SURJUHVV�RI�LQQRYDWLRQ��ZKLFK�FRPSHOV�FRPSDQLHV�WR
VXEVWLWXWH�ODERXU�IRU�FDSLWDO��

$V�D�UHVXOW��WKH�JUHDW�EHQHILFLDULHV�RI�WKH�IRXUWK�LQGXVWULDO�UHYROXWLRQ�DUH�WKH
SURYLGHUV�RI�LQWHOOHFWXDO�RU�SK\VLFDO�FDSLWDO�±�WKH�LQQRYDWRUV��WKH�LQYHVWRUV�
DQG�WKH�VKDUHKROGHUV��ZKLFK�H[SODLQV�WKH�ULVLQJ�JDS�LQ�ZHDOWK�EHWZHHQ�WKRVH
ZKR�GHSHQG�RQ�WKHLU�ODERXU�DQG�WKRVH�ZKR�RZQ�FDSLWDO��,W�DOVR�DFFRXQWV�IRU
WKH�GLVLOOXVLRQPHQW�DPRQJ�VR�PDQ\�ZRUNHUV��FRQYLQFHG�WKDW�WKHLU�UHDO
LQFRPH�PD\�QRW�LQFUHDVH�RYHU�WKHLU�OLIHWLPH�DQG�WKDW�WKHLU�FKLOGUHQ�PD\�QRW
KDYH�D�EHWWHU�OLIH�WKDQ�WKHLUV�

5LVLQJ�LQHTXDOLW\�DQG�JURZLQJ�FRQFHUQV�DERXW�XQIDLUQHVV�SUHVHQW�VXFK�D

��



VLJQLILFDQW�FKDOOHQJH�WKDW�,�ZLOO�GHYRWH�D�VHFWLRQ�WR�WKLV�LQ�&KDSWHU�7KUHH�
7KH�FRQFHQWUDWLRQ�RI�EHQHILWV�DQG�YDOXH�LQ�MXVW�D�VPDOO�SHUFHQWDJH�RI�SHRSOH
LV�DOVR�H[DFHUEDWHG�E\�WKH�VR�FDOOHG�SODWIRUP�HIIHFW��LQ�ZKLFK�GLJLWDOO\�
GULYHQ�RUJDQL]DWLRQV�FUHDWH�QHWZRUNV�WKDW�PDWFK�EX\HUV�DQG�VHOOHUV�RI�D
ZLGH�YDULHW\�RI�SURGXFWV�DQG�VHUYLFHV�DQG�WKHUHE\�HQMR\�LQFUHDVLQJ�UHWXUQV
WR�VFDOH�

7KH�FRQVHTXHQFH�RI�WKH�SODWIRUP�HIIHFW�LV�D�FRQFHQWUDWLRQ�RI�IHZ�EXW
SRZHUIXO�SODWIRUPV�ZKLFK�GRPLQDWH�WKHLU�PDUNHWV��7KH�EHQHILWV�DUH�REYLRXV�
SDUWLFXODUO\�WR�FRQVXPHUV��KLJKHU�YDOXH��PRUH�FRQYHQLHQFH�DQG�ORZHU�FRVWV�
<HW�VR�WRR�DUH�WKH�VRFLHWDO�ULVNV��7R�SUHYHQW�WKH�FRQFHQWUDWLRQ�RI�YDOXH�DQG
SRZHU�LQ�MXVW�D�IHZ�KDQGV��ZH�KDYH�WR�ILQG�ZD\V�WR�EDODQFH�WKH�EHQHILWV�DQG
ULVNV�RI�GLJLWDO�SODWIRUPV��LQFOXGLQJ�LQGXVWU\�SODWIRUPV��E\�HQVXULQJ
RSHQQHVV�DQG�RSSRUWXQLWLHV�IRU�FROODERUDWLYH�LQQRYDWLRQ�

7KHVH�DUH�DOO�IXQGDPHQWDO�FKDQJHV�DIIHFWLQJ�RXU�HFRQRPLF��VRFLDO�DQG
SROLWLFDO�V\VWHPV�ZKLFK�DUH�GLIILFXOW�WR�XQGR��HYHQ�LI�WKH�SURFHVV�RI
JOREDOL]DWLRQ�LWVHOI�ZHUH�WR�VRPHKRZ�EH�UHYHUVHG��7KH�TXHVWLRQ�IRU�DOO
LQGXVWULHV�DQG�FRPSDQLHV��ZLWKRXW�H[FHSWLRQ��LV�QR�ORQJHU�³$P�,�JRLQJ�WR�EH
GLVUXSWHG"´�EXW�³:KHQ�LV�GLVUXSWLRQ�FRPLQJ��ZKDW�IRUP�ZLOO�LW�WDNH�DQG�KRZ
ZLOO�LW�DIIHFW�PH�DQG�P\�RUJDQL]DWLRQ"´

7KH�UHDOLW\�RI�GLVUXSWLRQ�DQG�WKH�LQHYLWDELOLW\�RI�WKH�LPSDFW�LW�ZLOO�KDYH�RQ
XV�GRHV�QRW�PHDQ�WKDW�ZH�DUH�SRZHUOHVV�LQ�IDFH�RI�LW��,W�LV�RXU�UHVSRQVLELOLW\
WR�HQVXUH�WKDW�ZH�HVWDEOLVK�D�VHW�RI�FRPPRQ�YDOXHV�WR�GULYH�SROLF\�FKRLFHV
DQG�WR�HQDFW�WKH�FKDQJHV�WKDW�ZLOO�PDNH�WKH�IRXUWK�LQGXVWULDO�UHYROXWLRQ�DQ
RSSRUWXQLW\�IRU�DOO�

��



���'ULYHUV
&RXQWOHVV�RUJDQL]DWLRQV�KDYH�SURGXFHG�OLVWV�UDQNLQJ�WKH�YDULRXV
WHFKQRORJLHV�WKDW�ZLOO�GULYH�WKH�IRXUWK�LQGXVWULDO�UHYROXWLRQ��7KH�VFLHQWLILF
EUHDNWKURXJKV�DQG�WKH�QHZ�WHFKQRORJLHV�WKH\�JHQHUDWH�VHHP�OLPLWOHVV�
XQIROGLQJ�RQ�VR�PDQ\�GLIIHUHQW�IURQWV�DQG�LQ�VR�PDQ\�GLIIHUHQW�SODFHV��0\
VHOHFWLRQ�RI�WKH�NH\�WHFKQRORJLHV�WR�ZDWFK�LV�EDVHG�RQ�UHVHDUFK�GRQH�E\�WKH
:RUOG�(FRQRPLF�)RUXP�DQG�WKH�ZRUN�RI�VHYHUDO�RI�WKH�)RUXP¶V�*OREDO
$JHQGD�&RXQFLOV�

��



����0HJDWUHQGV

$OO�QHZ�GHYHORSPHQWV�DQG�WHFKQRORJLHV�KDYH�RQH�NH\�IHDWXUH�LQ�FRPPRQ�
WKH\�OHYHUDJH�WKH�SHUYDVLYH�SRZHU�RI�GLJLWL]DWLRQ�DQG�LQIRUPDWLRQ
WHFKQRORJ\��$OO�RI�WKH�LQQRYDWLRQV�GHVFULEHG�LQ�WKLV�FKDSWHU�DUH�PDGH
SRVVLEOH�DQG�DUH�HQKDQFHG�WKURXJK�GLJLWDO�SRZHU��*HQH�VHTXHQFLQJ��IRU
H[DPSOH��FRXOG�QRW�KDSSHQ�ZLWKRXW�SURJUHVV�LQ�FRPSXWLQJ�SRZHU�DQG�GDWD
DQDO\WLFV��6LPLODUO\��DGYDQFHG�URERWV�ZRXOG�QRW�H[LVW�ZLWKRXW�DUWLILFLDO
LQWHOOLJHQFH��ZKLFK�LWVHOI��ODUJHO\�GHSHQGV�RQ�FRPSXWLQJ�SRZHU�

7R�LGHQWLI\�WKH�PHJDWUHQGV�DQG�FRQYH\�WKH�EURDG�ODQGVFDSH�RI�WHFKQRORJLFDO
GULYHUV�RI�WKH�IRXUWK�LQGXVWULDO�UHYROXWLRQ��,�KDYH�RUJDQL]HG�WKH�OLVW�LQWR�WKUHH
FOXVWHUV��SK\VLFDO��GLJLWDO�DQG�ELRORJLFDO��$OO�WKUHH�DUH�GHHSO\�LQWHUUHODWHG
DQG�WKH�YDULRXV�WHFKQRORJLHV�EHQHILW�IURP�HDFK�RWKHU�EDVHG�RQ�WKH
GLVFRYHULHV�DQG�SURJUHVV�HDFK�PDNHV�

������3K\VLFDO

7KHUH�DUH�IRXU�PDLQ�SK\VLFDO�PDQLIHVWDWLRQV�RI�WKH�WHFKQRORJLFDO
PHJDWUHQGV��ZKLFK�DUH�WKH�HDVLHVW�WR�VHH�EHFDXVH�RI�WKHLU�WDQJLEOH�QDWXUH�

±�DXWRQRPRXV�YHKLFOHV
±��'�SULQWLQJ
±�DGYDQFHG�URERWLFV
±�QHZ�PDWHULDOV

$XWRQRPRXV�YHKLFOHV

7KH�GULYHUOHVV�FDU�GRPLQDWHV�WKH�QHZV�EXW�WKHUH�DUH�QRZ�PDQ\�RWKHU
DXWRQRPRXV�YHKLFOHV�LQFOXGLQJ�WUXFNV��GURQHV��DLUFUDIWV�DQG�ERDWV��$V
WHFKQRORJLHV�VXFK�DV�VHQVRUV�DQG�DUWLILFLDO�LQWHOOLJHQFH�SURJUHVV��WKH
FDSDELOLWLHV�RI�DOO�WKHVH�DXWRQRPRXV�PDFKLQHV�LPSURYH�DW�D�UDSLG�SDFH��,W�LV
RQO\�D�TXHVWLRQ�RI�D�IHZ�\HDUV�EHIRUH�ORZ�FRVW��FRPPHUFLDOO\�DYDLODEOH
GURQHV��WRJHWKHU�ZLWK�VXEPHUVLEOHV��DUH�XVHG�LQ�GLIIHUHQW�DSSOLFDWLRQV�

$V�GURQHV�EHFRPH�FDSDEOH�RI�VHQVLQJ�DQG�UHVSRQGLQJ�WR�WKHLU�HQYLURQPHQW
�DOWHULQJ�WKHLU�IOLJKW�SDWK�WR�DYRLG�FROOLVLRQV���WKH\�ZLOO�EH�DEOH�WR�GR�WDVNV

��



VXFK�DV�FKHFNLQJ�HOHFWULF�SRZHU�OLQHV�RU�GHOLYHULQJ�PHGLFDO�VXSSOLHV�LQ�ZDU
]RQHV��,Q�DJULFXOWXUH��WKH�XVH�RI�GURQHV�±�FRPELQHG�ZLWK�GDWD�DQDO\WLFV�±
ZLOO�HQDEOH�PRUH�SUHFLVH�DQG�HIILFLHQW�XVH�RI�IHUWLOL]HU�DQG�ZDWHU��IRU
H[DPSOH�

�'�SULQWLQJ

$OVR�FDOOHG�DGGLWLYH�PDQXIDFWXULQJ���'�SULQWLQJ�FRQVLVWV�RI�FUHDWLQJ�D
SK\VLFDO�REMHFW�E\�SULQWLQJ�OD\HU�XSRQ�OD\HU�IURP�D�GLJLWDO��'�GUDZLQJ�RU
PRGHO��7KLV�LV�WKH�RSSRVLWH�RI�VXEWUDFWLYH�PDQXIDFWXULQJ��ZKLFK�LV�KRZ
WKLQJV�KDYH�EHHQ�PDGH�XQWLO�QRZ��ZLWK�OD\HUV�EHLQJ�UHPRYHG�IURP�D�SLHFH�RI
PDWHULDO�XQWLO�WKH�GHVLUHG�VKDSH�LV�REWDLQHG��%\�FRQWUDVW���'�SULQWLQJ�VWDUWV
ZLWK�ORRVH�PDWHULDO�DQG�WKHQ�EXLOGV�DQ�REMHFW�LQWR�D�WKUHH�GLPHQVLRQDO�VKDSH
XVLQJ�D�GLJLWDO�WHPSODWH�

7KH�WHFKQRORJ\�LV�EHLQJ�XVHG�LQ�D�EURDG�UDQJH�RI�DSSOLFDWLRQV��IURP�ODUJH
�ZLQG�WXUELQHV��WR�VPDOO��PHGLFDO�LPSODQWV���)RU�WKH�PRPHQW��LW�LV�SULPDULO\
OLPLWHG�WR�DSSOLFDWLRQV�LQ�WKH�DXWRPRWLYH��DHURVSDFH�DQG�PHGLFDO�LQGXVWULHV�
8QOLNH�PDVV�SURGXFHG�PDQXIDFWXUHG�JRRGV���'�SULQWHG�SURGXFWV�FDQ�EH
HDVLO\�FXVWRPL]HG��$V�FXUUHQW�VL]H��FRVW�DQG�VSHHG�FRQVWUDLQWV�DUH
SURJUHVVLYHO\�RYHUFRPH���'�SULQWLQJ�ZLOO�EHFRPH�PRUH�SHUYDVLYH�WR
LQFOXGH�LQWHJUDWHG�HOHFWURQLF�FRPSRQHQWV�VXFK�DV�FLUFXLW�ERDUGV�DQG�HYHQ
KXPDQ�FHOOV�DQG�RUJDQV��5HVHDUFKHUV�DUH�DOUHDG\�ZRUNLQJ�RQ��'��D�SURFHVV
WKDW�ZRXOG�FUHDWH�D�QHZ�JHQHUDWLRQ�RI�VHOI�DOWHULQJ�SURGXFWV�FDSDEOH�RI
UHVSRQGLQJ�WR�HQYLURQPHQWDO�FKDQJHV�VXFK�DV�KHDW�DQG�KXPLGLW\��7KLV
WHFKQRORJ\�FRXOG�EH�XVHG�LQ�FORWKLQJ�RU�IRRWZHDU��DV�ZHOO�DV�LQ�KHDOWK�
UHODWHG�SURGXFWV�VXFK�DV�LPSODQWV�GHVLJQHG�WR�DGDSW�WR�WKH�KXPDQ�ERG\�

$GYDQFHG�URERWLFV

8QWLO�UHFHQWO\��WKH�XVH�RI�URERWV�ZDV�FRQILQHG�WR�WLJKWO\�FRQWUROOHG�WDVNV�LQ
VSHFLILF�LQGXVWULHV�VXFK�DV�DXWRPRWLYH��7RGD\��KRZHYHU��URERWV�DUH
LQFUHDVLQJO\�XVHG�DFURVV�DOO�VHFWRUV�DQG�IRU�D�ZLGH�UDQJH�RI�WDVNV�IURP
SUHFLVLRQ�DJULFXOWXUH�WR�QXUVLQJ��5DSLG�SURJUHVV�LQ�URERWLFV�ZLOO�VRRQ�PDNH
FROODERUDWLRQ�EHWZHHQ�KXPDQV�DQG�PDFKLQHV�DQ�HYHU\GD\�UHDOLW\��0RUHRYHU�
EHFDXVH�RI�RWKHU�WHFKQRORJLFDO�DGYDQFHV��URERWV�DUH�EHFRPLQJ�PRUH
DGDSWLYH�DQG�IOH[LEOH��ZLWK�WKHLU�VWUXFWXUDO�DQG�IXQFWLRQDO�GHVLJQ�LQVSLUHG�E\
FRPSOH[�ELRORJLFDO�VWUXFWXUHV��DQ�H[WHQVLRQ�RI�D�SURFHVV�FDOOHG�ELRPLPLFU\�
ZKHUHE\�QDWXUH¶V�SDWWHUQV�DQG�VWUDWHJLHV�DUH�LPLWDWHG��

��



$GYDQFHV�LQ�VHQVRUV�DUH�HQDEOLQJ�URERWV�WR�XQGHUVWDQG�DQG�UHVSRQG�EHWWHU�WR
WKHLU�HQYLURQPHQW�DQG�WR�HQJDJH�LQ�D�EURDGHU�YDULHW\�RI�WDVNV�VXFK�DV
KRXVHKROG�FKRUHV��&RQWUDU\�WR�WKH�SDVW�ZKHQ�WKH\�KDG�WR�EH�SURJUDPPHG
WKURXJK�DQ�DXWRQRPRXV�XQLW��URERWV�FDQ�QRZ�DFFHVV�LQIRUPDWLRQ�UHPRWHO\�YLD
WKH�FORXG�DQG�WKXV�FRQQHFW�ZLWK�D�QHWZRUN�RI�RWKHU�URERWV��:KHQ�WKH�QH[W
JHQHUDWLRQ�RI�URERWV�HPHUJHV��WKH\�ZLOO�OLNHO\�UHIOHFW�DQ�LQFUHDVLQJ�HPSKDVLV
RQ�KXPDQ�PDFKLQH�FROODERUDWLRQ��,Q�&KDSWHU�7KUHH��,�ZLOO�H[SORUH�WKH
HWKLFDO�DQG�SV\FKRORJLFDO�TXHVWLRQV�UDLVHG�E\�KXPDQ�PDFKLQH�UHODWLRQV�

1HZ�PDWHULDOV

:LWK�DWWULEXWHV�WKDW�VHHPHG�XQLPDJLQDEOH�D�IHZ�\HDUV�DJR��QHZ�PDWHULDOV�DUH
FRPLQJ�WR�PDUNHW��2Q�WKH�ZKROH��WKH\�DUH�OLJKWHU��VWURQJHU��UHF\FODEOH�DQG
DGDSWLYH��7KHUH�DUH�QRZ�DSSOLFDWLRQV�IRU�VPDUW�PDWHULDOV�WKDW�DUH�VHOI�
KHDOLQJ�RU�VHOI�FOHDQLQJ��PHWDOV�ZLWK�PHPRU\�WKDW�UHYHUW�WR�WKHLU�RULJLQDO
VKDSHV��FHUDPLFV�DQG�FU\VWDOV�WKDW�WXUQ�SUHVVXUH�LQWR�HQHUJ\��DQG�VR�RQ�

/LNH�PDQ\�LQQRYDWLRQV�RI�WKH�IRXUWK�LQGXVWULDO�UHYROXWLRQ��LW�LV�KDUG�WR�NQRZ
ZKHUH�GHYHORSPHQWV�LQ�QHZ�PDWHULDOV�ZLOO�OHDG��7DNH�DGYDQFHG
QDQRPDWHULDOV�VXFK�DV�JUDSKHQH��ZKLFK�LV�DERXW�����WLPHV�VWURQJHU�WKDQ
VWHHO��D�PLOOLRQ�WLPHV�WKLQQHU�WKDQ�D�KXPDQ�KDLU��DQG�DQ�HIILFLHQW�FRQGXFWRU�RI
KHDW�DQG�HOHFWULFLW\���:KHQ�JUDSKHQH�EHFRPHV�SULFH�FRPSHWLWLYH��JUDP�IRU
JUDP��LW�LV�RQH�RI�WKH�PRVW�H[SHQVLYH�PDWHULDOV�RQ�HDUWK��ZLWK�D�PLFURPHWHU�
VL]HG�IODNH�FRVWLQJ�PRUH�WKDQ����������LW�FRXOG�VLJQLILFDQWO\�GLVUXSW�WKH
PDQXIDFWXULQJ�DQG�LQIUDVWUXFWXUH�LQGXVWULHV���,W�FRXOG�DOVR�SURIRXQGO\�DIIHFW
FRXQWULHV�WKDW�DUH�KHDYLO\�UHOLDQW�RQ�D�SDUWLFXODU�FRPPRGLW\�

2WKHU�QHZ�PDWHULDOV�FRXOG�SOD\�D�PDMRU�UROH�LQ�PLWLJDWLQJ�WKH�JOREDO�ULVNV
ZH�IDFH��1HZ�LQQRYDWLRQV�LQ�WKHUPRVHW�SODVWLFV��IRU�H[DPSOH��FRXOG�PDNH
UHXVDEOH�PDWHULDOV�WKDW�KDYH�EHHQ�FRQVLGHUHG�QHDUO\�LPSRVVLEOH�WR�UHF\FOH
EXW�DUH�XVHG�LQ�HYHU\WKLQJ�IURP�PRELOH�SKRQHV�DQG�FLUFXLW�ERDUGV�WR
DHURVSDFH�LQGXVWU\�SDUWV��7KH�UHFHQW�GLVFRYHU\�RI�QHZ�FODVVHV�RI�UHF\FODEOH
WKHUPRVHWWLQJ�SRO\PHUV�FDOOHG�SRO\KH[DK\GURWULD]LQHV��3+7V��LV�D�PDMRU
VWHS�WRZDUGV�WKH�FLUFXODU�HFRQRP\��ZKLFK�LV�UHJHQHUDWLYH�E\�GHVLJQ�DQG
ZRUNV�E\�GHFRXSOLQJ�JURZWK�DQG�UHVRXUFH�QHHGV��

������'LJLWDO

��



2QH�RI�WKH�PDLQ�EULGJHV�EHWZHHQ�WKH�SK\VLFDO�DQG�GLJLWDO�DSSOLFDWLRQV
HQDEOHG�E\�WKH�IRXUWK�LQGXVWULDO�UHYROXWLRQ�LV�WKH�LQWHUQHW�RI�WKLQJV��,R7��±
VRPHWLPHV�FDOOHG�WKH�³LQWHUQHW�RI�DOO�WKLQJV´��,Q�LWV�VLPSOHVW�IRUP��LW�FDQ�EH
GHVFULEHG�DV�D�UHODWLRQVKLS�EHWZHHQ�WKLQJV��SURGXFWV��VHUYLFHV��SODFHV��HWF��
DQG�SHRSOH�WKDW�LV�PDGH�SRVVLEOH�E\�FRQQHFWHG�WHFKQRORJLHV�DQG�YDULRXV
SODWIRUPV�

6HQVRUV�DQG�QXPHURXV�RWKHU�PHDQV�RI�FRQQHFWLQJ�WKLQJV�LQ�WKH�SK\VLFDO
ZRUOG�WR�YLUWXDO�QHWZRUNV�DUH�SUROLIHUDWLQJ�DW�DQ�DVWRXQGLQJ�SDFH��6PDOOHU�
FKHDSHU�DQG�VPDUWHU�VHQVRUV�DUH�EHLQJ�LQVWDOOHG�LQ�KRPHV��FORWKHV�DQG
DFFHVVRULHV��FLWLHV��WUDQVSRUW�DQG�HQHUJ\�QHWZRUNV��DV�ZHOO�DV�PDQXIDFWXULQJ
SURFHVVHV��7RGD\��WKHUH�DUH�ELOOLRQV�RI�GHYLFHV�DURXQG�WKH�ZRUOG�VXFK�DV
VPDUW�SKRQHV��WDEOHWV�DQG�FRPSXWHUV�WKDW�DUH�FRQQHFWHG�WR�WKH�LQWHUQHW��7KHLU
QXPEHUV�DUH�H[SHFWHG�WR�LQFUHDVH�GUDPDWLFDOO\�RYHU�WKH�QH[W�IHZ�\HDUV��ZLWK
HVWLPDWHV�UDQJLQJ�IURP�VHYHUDO�ELOOLRQV�WR�PRUH�WKDQ�D�WULOOLRQ��7KLV�ZLOO
UDGLFDOO\�DOWHU�WKH�ZD\�LQ�ZKLFK�ZH�PDQDJH�VXSSO\�FKDLQV�E\�HQDEOLQJ�XV�WR
PRQLWRU�DQG�RSWLPL]H�DVVHWV�DQG�DFWLYLWLHV�WR�D�YHU\�JUDQXODU�OHYHO��,Q�WKH
SURFHVV��LW�ZLOO�KDYH�WUDQVIRUPDWLYH�LPSDFW�DFURVV�DOO�LQGXVWULHV��IURP
PDQXIDFWXULQJ�WR�LQIUDVWUXFWXUH�WR�KHDOWKFDUH�

&RQVLGHU�UHPRWH�PRQLWRULQJ�±�D�ZLGHVSUHDG�DSSOLFDWLRQ�RI�WKH�,R7��$Q\
SDFNDJH��SDOOHW�RU�FRQWDLQHU�FDQ�QRZ�EH�HTXLSSHG�ZLWK�D�VHQVRU��WUDQVPLWWHU
RU�UDGLR�IUHTXHQF\�LGHQWLILFDWLRQ��5),'��WDJ�WKDW�DOORZV�D�FRPSDQ\�WR�WUDFN
ZKHUH�LW�LV�DV�LW�PRYHV�WKURXJK�WKH�VXSSO\�FKDLQ�±�KRZ�LW�LV�SHUIRUPLQJ��KRZ
LW�LV�EHLQJ�XVHG��DQG�VR�RQ��6LPLODUO\��FXVWRPHUV�FDQ�FRQWLQXRXVO\�WUDFN
�SUDFWLFDOO\�LQ�UHDO�WLPH��WKH�SURJUHVV�RI�WKH�SDFNDJH�RU�GRFXPHQW�WKH\�DUH
H[SHFWLQJ��)RU�FRPSDQLHV�WKDW�DUH�LQ�WKH�EXVLQHVV�RI�RSHUDWLQJ�ORQJ�DQG
FRPSOH[�VXSSO\�FKDLQV��WKLV�LV�WUDQVIRUPDWLYH��,Q�WKH�QHDU�IXWXUH��VLPLODU
PRQLWRULQJ�V\VWHPV�ZLOO�DOVR�EH�DSSOLHG�WR�WKH�PRYHPHQW�DQG�WUDFNLQJ�RI
SHRSOH�

7KH�GLJLWDO�UHYROXWLRQ�LV�FUHDWLQJ�UDGLFDOO\�QHZ�DSSURDFKHV�WKDW
UHYROXWLRQL]H�WKH�ZD\�LQ�ZKLFK�LQGLYLGXDOV�DQG�LQVWLWXWLRQV�HQJDJH�DQG
FROODERUDWH��)RU�H[DPSOH��WKH�EORFNFKDLQ��RIWHQ�GHVFULEHG�DV�D�³GLVWULEXWHG
OHGJHU´��LV�D�VHFXUH�SURWRFRO�ZKHUH�D�QHWZRUN�RI�FRPSXWHUV�FROOHFWLYHO\
YHULILHV�D�WUDQVDFWLRQ�EHIRUH�LW�FDQ�EH�UHFRUGHG�DQG�DSSURYHG��7KH
WHFKQRORJ\�WKDW�XQGHUSLQV�WKH�EORFNFKDLQ�FUHDWHV�WUXVW�E\�HQDEOLQJ�SHRSOH
ZKR�GR�QRW�NQRZ�HDFK�RWKHU��DQG�WKXV�KDYH�QR�XQGHUO\LQJ�EDVLV�IRU�WUXVW��WR
FROODERUDWH�ZLWKRXW�KDYLQJ�WR�JR�WKURXJK�D�QHXWUDO�FHQWUDO�DXWKRULW\�±�L�H��D

��



FXVWRGLDQ�RU�FHQWUDO�OHGJHU��,Q�HVVHQFH��WKH�EORFNFKDLQ�LV�D�VKDUHG�
SURJUDPPDEOH��FU\SWRJUDSKLFDOO\�VHFXUH�DQG�WKHUHIRUH�WUXVWHG�OHGJHU�ZKLFK
QR�VLQJOH�XVHU�FRQWUROV�DQG�ZKLFK�FDQ�EH�LQVSHFWHG�E\�HYHU\RQH�

%LWFRLQ�LV�VR�IDU�WKH�EHVW�NQRZQ�EORFNFKDLQ�DSSOLFDWLRQ�EXW�WKH�WHFKQRORJ\
ZLOO�VRRQ�JLYH�ULVH�WR�FRXQWOHVV�RWKHUV��,I��DW�WKH�PRPHQW��EORFNFKDLQ
WHFKQRORJ\�UHFRUGV�ILQDQFLDO�WUDQVDFWLRQV�PDGH�ZLWK�GLJLWDO�FXUUHQFLHV�VXFK
DV�%LWFRLQ��LW�ZLOO�LQ�WKH�IXWXUH�VHUYH�DV�D�UHJLVWUDU�IRU�WKLQJV�DV�GLIIHUHQW�DV
ELUWK�DQG�GHDWK�FHUWLILFDWHV��WLWOHV�RI�RZQHUVKLS��PDUULDJH�OLFHQVHV�
HGXFDWLRQDO�GHJUHHV��LQVXUDQFH�FODLPV��PHGLFDO�SURFHGXUHV�DQG�YRWHV�±
HVVHQWLDOO\�DQ\�NLQG�RI�WUDQVDFWLRQ�WKDW�FDQ�EH�H[SUHVVHG�LQ�FRGH��6RPH
FRXQWULHV�RU�LQVWLWXWLRQV�DUH�DOUHDG\�LQYHVWLJDWLQJ�WKH�EORFNFKDLQ¶V�SRWHQWLDO�
7KH�JRYHUQPHQW�RI�+RQGXUDV��IRU�H[DPSOH��LV�XVLQJ�WKH�WHFKQRORJ\�WR�KDQGOH
ODQG�WLWOHV�ZKLOH�WKH�,VOH�RI�0DQ�LV�WHVWLQJ�LWV�XVH�LQ�FRPSDQ\�UHJLVWUDWLRQ�

2Q�D�EURDGHU�VFDOH��WHFKQRORJ\�HQDEOHG�SODWIRUPV�PDNH�SRVVLEOH�ZKDW�LV
QRZ�FDOOHG�WKH�RQ�GHPDQG�HFRQRP\��UHIHUUHG�WR�E\�VRPH�DV�WKH�VKDULQJ
HFRQRP\���7KHVH�SODWIRUPV��ZKLFK�DUH�HDV\�WR�XVH�RQ�D�VPDUW�SKRQH�
FRQYHQH�SHRSOH��DVVHWV�DQG�GDWD��FUHDWLQJ�HQWLUHO\�QHZ�ZD\V�RI�FRQVXPLQJ
JRRGV�DQG�VHUYLFHV��7KH\�ORZHU�EDUULHUV�IRU�EXVLQHVVHV�DQG�LQGLYLGXDOV�WR
FUHDWH�ZHDOWK��DOWHULQJ�SHUVRQDO�DQG�SURIHVVLRQDO�HQYLURQPHQWV�

7KH�8EHU�PRGHO�HSLWRPL]HV�WKH�GLVUXSWLYH�SRZHU�RI�WKHVH�WHFKQRORJ\
SODWIRUPV��7KHVH�SODWIRUP�EXVLQHVVHV�DUH�UDSLGO\�PXOWLSO\LQJ�WR�RIIHU�QHZ
VHUYLFHV�UDQJLQJ�IURP�ODXQGU\�WR�VKRSSLQJ��IURP�FKRUHV�WR�SDUNLQJ��IURP
KRPH�VWD\V�WR�VKDULQJ�ORQJ�GLVWDQFH�ULGHV��7KH\�KDYH�RQH�WKLQJ�LQ�FRPPRQ�
E\�PDWFKLQJ�VXSSO\�DQG�GHPDQG�LQ�D�YHU\�DFFHVVLEOH��ORZ�FRVW��ZD\��E\
SURYLGLQJ�FRQVXPHUV�ZLWK�GLYHUVH�JRRGV��DQG�E\�DOORZLQJ�ERWK�SDUWLHV�WR
LQWHUDFW�DQG�JLYH�IHHGEDFN��WKHVH�SODWIRUPV�WKHUHIRUH�VHHG�WUXVW��7KLV
HQDEOHV�WKH�HIIHFWLYH�XVH�RI�XQGHU�XWLOL]HG�DVVHWV�±�QDPHO\�WKRVH�EHORQJLQJ
WR�SHRSOH�ZKR�KDG�SUHYLRXVO\�QHYHU�WKRXJKW�RI�WKHPVHOYHV�DV�VXSSOLHUV��L�H�
RI�D�VHDW�LQ�WKHLU�FDU��D�VSDUH�EHGURRP�LQ�WKHLU�KRPH��D�FRPPHUFLDO�OLQN
EHWZHHQ�D�UHWDLOHU�DQG�PDQXIDFWXUHU��RU�WKH�WLPH�DQG�VNLOO�WR�SURYLGH�D
VHUYLFH�OLNH�GHOLYHU\��KRPH�UHSDLU�RU�DGPLQLVWUDWLYH�WDVNV��

7KH�RQ�GHPDQG�HFRQRP\�UDLVHV�WKH�IXQGDPHQWDO�TXHVWLRQ��:KDW�LV�ZRUWK
RZQLQJ�±�WKH�SODWIRUP�RU�WKH�XQGHUO\LQJ�DVVHW"�$V�PHGLD�VWUDWHJLVW�7RP
*RRGZLQ�ZURWH�LQ�D�7HFK&UXQFK�DUWLFOH�LQ�0DUFK�������³8EHU��WKH�ZRUOG¶V
ODUJHVW�WD[L�FRPSDQ\��RZQV�QR�YHKLFOHV��)DFHERRN��WKH�ZRUOG¶V�PRVW

��



SRSXODU�PHGLD�RZQHU��FUHDWHV�QR�FRQWHQW��$OLEDED��WKH�PRVW�YDOXDEOH
UHWDLOHU��KDV�QR�LQYHQWRU\��$QG�$LUEQE��WKH�ZRUOG¶V�ODUJHVW�DFFRPPRGDWLRQ
SURYLGHU��RZQV�QR�UHDO�HVWDWH�´�

'LJLWDO�SODWIRUPV�KDYH�GUDPDWLFDOO\�UHGXFHG�WKH�WUDQVDFWLRQ�DQG�IULFWLRQ
FRVWV�LQFXUUHG�ZKHQ�LQGLYLGXDOV�RU�RUJDQL]DWLRQV�VKDUH�WKH�XVH�RI�DQ�DVVHW�RU
SURYLGH�D�VHUYLFH��(DFK�WUDQVDFWLRQ�FDQ�QRZ�EH�GLYLGHG�LQWR�YHU\�ILQH
LQFUHPHQWV��ZLWK�HFRQRPLF�JDLQV�IRU�DOO�SDUWLHV�LQYROYHG��,Q�DGGLWLRQ��ZKHQ
XVLQJ�GLJLWDO�SODWIRUPV��WKH�PDUJLQDO�FRVW�RI�SURGXFLQJ�HDFK�DGGLWLRQDO
SURGXFW��JRRG�RU�VHUYLFH�WHQGV�WRZDUGV�]HUR��7KLV�KDV�GUDPDWLF�LPSOLFDWLRQV
IRU�EXVLQHVV�DQG�VRFLHW\�WKDW�,�ZLOO�H[SORUH�LQ�&KDSWHU�7KUHH�

������%LRORJLFDO

,QQRYDWLRQV�LQ�WKH�ELRORJLFDO�UHDOP�±�DQG�JHQHWLFV�LQ�SDUWLFXODU�±�DUH�QRWKLQJ
OHVV�WKDQ�EUHDWK�WDNLQJ��,Q�UHFHQW�\HDUV��FRQVLGHUDEOH�SURJUHVV�KDV�EHHQ
DFKLHYHG�LQ�UHGXFLQJ�WKH�FRVW�DQG�LQFUHDVLQJ�WKH�HDVH�RI�JHQHWLF�VHTXHQFLQJ�
DQG�ODWHO\��LQ�DFWLYDWLQJ�RU�HGLWLQJ�JHQHV��,W�WRRN�PRUH�WKDQ����\HDUV��DW�D�FRVW
RI������ELOOLRQ��WR�FRPSOHWH�WKH�+XPDQ�*HQRPH�3URMHFW��7RGD\��D�JHQRPH
FDQ�EH�VHTXHQFHG�LQ�D�IHZ�KRXUV�DQG�IRU�OHVV�WKDQ�D�WKRXVDQG�GROODUV����:LWK
DGYDQFHV�LQ�FRPSXWLQJ�SRZHU��VFLHQWLVWV�QR�ORQJHU�JR�E\�WULDO�DQG�HUURU�
UDWKHU��WKH\�WHVW�WKH�ZD\�LQ�ZKLFK�VSHFLILF�JHQHWLF�YDULDWLRQV�JHQHUDWH
SDUWLFXODU�WUDLWV�DQG�GLVHDVHV�

6\QWKHWLF�ELRORJ\�LV�WKH�QH[W�VWHS��,W�ZLOO�SURYLGH�XV�ZLWK�WKH�DELOLW\�WR
FXVWRPL]H�RUJDQLVPV�E\�ZULWLQJ�'1$��6HWWLQJ�DVLGH�WKH�SURIRXQG�HWKLFDO
LVVXHV�WKLV�UDLVHV��WKHVH�DGYDQFHV�ZLOO�QRW�RQO\�KDYH�D�SURIRXQG�DQG
LPPHGLDWH�LPSDFW�RQ�PHGLFLQH�EXW�DOVR�RQ�DJULFXOWXUH�DQG�WKH�SURGXFWLRQ�RI
ELRIXHOV�

0DQ\�RI�RXU�LQWUDFWDEOH�KHDOWK�FKDOOHQJHV��IURP�KHDUW�GLVHDVH�WR�FDQFHU�
KDYH�D�JHQHWLF�FRPSRQHQW��%HFDXVH�RI�WKLV��WKH�DELOLW\�WR�GHWHUPLQH�RXU
LQGLYLGXDO�JHQHWLF�PDNH�XS�LQ�DQ�HIILFLHQW�DQG�FRVW�HIIHFWLYH�PDQQHU
�WKURXJK�VHTXHQFLQJ�PDFKLQHV�XVHG�LQ�URXWLQH�GLDJQRVWLFV��ZLOO
UHYROXWLRQL]H�SHUVRQDOL]HG�DQG�HIIHFWLYH�KHDOWKFDUH��,QIRUPHG�E\�D�WXPRXU¶V
JHQHWLF�PDNH�XS��GRFWRUV�ZLOO�EH�DEOH�WR�PDNH�GHFLVLRQV�DERXW�D�SDWLHQW¶V
FDQFHU�WUHDWPHQW�

:KLOH�RXU�XQGHUVWDQGLQJ�RI�WKH�OLQNV�EHWZHHQ�JHQHWLF�PDUNHUV�DQG�GLVHDVH�LV

��



VWLOO�SRRU��LQFUHDVLQJ�DPRXQWV�RI�GDWD�ZLOO�PDNH�SUHFLVLRQ�PHGLFLQH
SRVVLEOH��HQDEOLQJ�WKH�GHYHORSPHQW�RI�KLJKO\�WDUJHWHG�WKHUDSLHV�WR�LPSURYH
WUHDWPHQW�RXWFRPHV��$OUHDG\��,%0¶V�:DWVRQ�VXSHUFRPSXWHU�V\VWHP�FDQ�KHOS
UHFRPPHQG��LQ�MXVW�D�IHZ�PLQXWHV��SHUVRQDOL]HG�WUHDWPHQWV�IRU�FDQFHU
SDWLHQWV�E\�FRPSDULQJ�WKH�KLVWRULHV�RI�GLVHDVH�DQG�WUHDWPHQW��VFDQV�DQG
JHQHWLF�GDWD�DJDLQVW�WKH��DOPRVW��FRPSOHWH�XQLYHUVH�RI�XS�WR�GDWH�PHGLFDO
NQRZOHGJH���

7KH�DELOLW\�WR�HGLW�ELRORJ\�FDQ�EH�DSSOLHG�WR�SUDFWLFDOO\�DQ\�FHOO�W\SH�
HQDEOLQJ�WKH�FUHDWLRQ�RI�JHQHWLFDOO\�PRGLILHG�SODQWV�RU�DQLPDOV��DV�ZHOO�DV
PRGLI\LQJ�WKH�FHOOV�RI�DGXOW�RUJDQLVPV�LQFOXGLQJ�KXPDQV��7KLV�GLIIHUV�IURP
JHQHWLF�HQJLQHHULQJ�SUDFWLFHG�LQ�WKH�����V�LQ�WKDW�LW�LV�PXFK�PRUH�SUHFLVH�
HIILFLHQW�DQG�HDVLHU�WR�XVH�WKDQ�SUHYLRXV�PHWKRGV��,Q�IDFW��WKH�VFLHQFH�LV
SURJUHVVLQJ�VR�IDVW�WKDW�WKH�OLPLWDWLRQV�DUH�QRZ�OHVV�WHFKQLFDO�WKDQ�WKH\�DUH
OHJDO��UHJXODWRU\�DQG�HWKLFDO��7KH�OLVW�RI�SRWHQWLDO�DSSOLFDWLRQV�LV�YLUWXDOO\
HQGOHVV�±�UDQJLQJ�IURP�WKH�DELOLW\�WR�PRGLI\�DQLPDOV�VR�WKDW�WKH\�FDQ�EH
UDLVHG�RQ�D�GLHW�WKDW�LV�PRUH�HFRQRPLFDO�RU�EHWWHU�VXLWHG�WR�ORFDO�FRQGLWLRQV�
WR�FUHDWLQJ�IRRG�FURSV�WKDW�DUH�FDSDEOH�RI�ZLWKVWDQGLQJ�H[WUHPH�WHPSHUDWXUHV
RU�GURXJKW�

$V�UHVHDUFK�LQWR�JHQHWLF�HQJLQHHULQJ�SURJUHVVHV��IRU�H[DPSOH��WKH
GHYHORSPHQW�RI�WKH�&5,635�&DV��PHWKRG�LQ�JHQH�HGLWLQJ�DQG�WKHUDS\���WKH
FRQVWUDLQWV�RI�HIIHFWLYH�GHOLYHU\�DQG�VSHFLILFLW\�ZLOO�EH�RYHUFRPH��OHDYLQJ
XV�ZLWK�RQH�LPPHGLDWH�DQG�PRVW�FKDOOHQJLQJ�TXHVWLRQ��SDUWLFXODUO\�IURP�DQ
HWKLFDO�YLHZSRLQW��+RZ�ZLOO�JHQHWLF�HGLWLQJ�UHYROXWLRQL]H�PHGLFDO�UHVHDUFK
DQG�PHGLFDO�WUHDWPHQW"�,Q�SULQFLSOH��ERWK�SODQWV�DQG�DQLPDOV�FRXOG
SRWHQWLDOO\�EH�HQJLQHHUHG�WR�SURGXFH�SKDUPDFHXWLFDOV�DQG�RWKHU�IRUPV�RI
WUHDWPHQW��7KH�GD\�ZKHQ�FRZV�DUH�HQJLQHHUHG�WR�SURGXFH�LQ�LWV�PLON�D
EORRG�FORWWLQJ�HOHPHQW��ZKLFK�KDHPRSKLOLDFV�ODFN��LV�QRW�IDU�RII�
5HVHDUFKHUV�KDYH�DOUHDG\�VWDUWHG�WR�HQJLQHHU�WKH�JHQRPHV�RI�SLJV�ZLWK�WKH
JRDO�RI�JURZLQJ�RUJDQV�VXLWDEOH�IRU�KXPDQ�WUDQVSODQWDWLRQ��D�SURFHVV�FDOOHG
[HQRWUDQVSODQWDWLRQ��ZKLFK�FRXOG�QRW�EH�HQYLVDJHG�XQWLO�QRZ�EHFDXVH�RI�WKH
ULVN�RI�LPPXQH�UHMHFWLRQ�E\�WKH�KXPDQ�ERG\�DQG�RI�GLVHDVH�WUDQVPLVVLRQ
IURP�DQLPDOV�WR�KXPDQV��

,Q�OLQH�ZLWK�WKH�SRLQW�PDGH�HDUOLHU�DERXW�KRZ�GLIIHUHQW�WHFKQRORJLHV�IXVH�DQG
HQULFK�HDFK�RWKHU���'�PDQXIDFWXULQJ�ZLOO�EH�FRPELQHG�ZLWK�JHQH�HGLWLQJ�WR
SURGXFH�OLYLQJ�WLVVXHV�IRU�WKH�SXUSRVH�RI�WLVVXH�UHSDLU�DQG�UHJHQHUDWLRQ�±�D
SURFHVV�FDOOHG�ELRSULQWLQJ��7KLV�KDV�DOUHDG\�EHHQ�XVHG�WR�JHQHUDWH�VNLQ�

��



ERQH��KHDUW�DQG�YDVFXODU�WLVVXH��(YHQWXDOO\��SULQWHG�OLYHU�FHOO�OD\HUV�ZLOO�EH
XVHG�WR�FUHDWH�WUDQVSODQW�RUJDQV�

:H�DUH�GHYHORSLQJ�QHZ�ZD\V�WR�HPEHG�DQG�HPSOR\�GHYLFHV�WKDW�PRQLWRU�RXU
DFWLYLW\�OHYHOV�DQG�EORRG�FKHPLVWU\��DQG�KRZ�DOO�RI�WKLV�OLQNV�WR�ZHOO�EHLQJ�
PHQWDO�KHDOWK�DQG�SURGXFWLYLW\�DW�KRPH�DQG�DW�ZRUN��:H�DUH�DOVR�OHDUQLQJ�IDU
PRUH�DERXW�KRZ�WKH�KXPDQ�EUDLQ�IXQFWLRQV�DQG�ZH�DUH�VHHLQJ�H[FLWLQJ
GHYHORSPHQWV�LQ�WKH�ILHOG�RI�QHXURWHFKQRORJ\��7KLV�LV�XQGHUVFRUHG�E\�WKH
IDFW�WKDW�±�RYHU�WKH�SDVW�IHZ�\HDUV���WZR�RI�WKH�PRVW�IXQGHG�UHVHDUFK
SURJUDPV�LQ�WKH�ZRUOG�DUH�LQ�EUDLQ�VFLHQFHV�

,W�LV�LQ�WKH�ELRORJLFDO�GRPDLQ�ZKHUH�,�VHH�WKH�JUHDWHVW�FKDOOHQJHV�IRU�WKH
GHYHORSPHQW�RI�ERWK�VRFLDO�QRUPV�DQG�DSSURSULDWH�UHJXODWLRQ��:H�DUH
FRQIURQWHG�ZLWK�QHZ�TXHVWLRQV�DURXQG�ZKDW�LW�PHDQV�WR�EH�KXPDQ��ZKDW�GDWD
DQG�LQIRUPDWLRQ�DERXW�RXU�ERGLHV�DQG�KHDOWK�FDQ�RU�VKRXOG�EH�VKDUHG�ZLWK
RWKHUV��DQG�ZKDW�ULJKWV�DQG�UHVSRQVLELOLWLHV�ZH�KDYH�ZKHQ�LW�FRPHV�WR
FKDQJLQJ�WKH�YHU\�JHQHWLF�FRGH�RI�IXWXUH�JHQHUDWLRQV�

7R�UHWXUQ�WR�WKH�LVVXH�RI�JHQHWLF�HGLWLQJ��WKDW�LW�LV�QRZ�IDU�HDVLHU�WR
PDQLSXODWH�ZLWK�SUHFLVLRQ�WKH�KXPDQ�JHQRPH�ZLWKLQ�YLDEOH�HPEU\RV�PHDQV
WKDW�ZH�DUH�OLNHO\�WR�VHH�WKH�DGYHQW�RI�GHVLJQHU�EDELHV�LQ�WKH�IXWXUH�ZKR
SRVVHVV�SDUWLFXODU�WUDLWV�RU�ZKR�DUH�UHVLVWDQW�WR�D�VSHFLILF�GLVHDVH��1HHGOHVV
WR�VD\��GLVFXVVLRQV�DERXW�WKH�RSSRUWXQLWLHV�DQG�FKDOOHQJHV�RI�WKHVH
FDSDELOLWLHV�DUH�XQGHUZD\��1RWDEO\��LQ�'HFHPEHU�������WKH�1DWLRQDO
$FDGHP\�RI�6FLHQFHV�DQG�1DWLRQDO�$FDGHP\�RI�0HGLFLQH�RI�WKH�86��WKH
&KLQHVH�$FDGHP\�RI�6FLHQFHV�DQG�WKH�5R\DO�6RFLHW\�RI�WKH�8.�FRQYHQHG�DQ
,QWHUQDWLRQDO�6XPPLW�RQ�+XPDQ�*HQH�(GLWLQJ��'HVSLWH�VXFK�GHOLEHUDWLRQV�
ZH�DUH�QRW�\HW�SUHSDUHG�WR�FRQIURQW�WKH�UHDOLWLHV�DQG�FRQVHTXHQFHV�RI�WKH
ODWHVW�JHQHWLF�WHFKQLTXHV�HYHQ�WKRXJK�WKH\�DUH�FRPLQJ��7KH�VRFLDO��PHGLFDO�
HWKLFDO�DQG�SV\FKRORJLFDO�FKDOOHQJHV�WKDW�WKH\�SRVH�DUH�FRQVLGHUDEOH�DQG
QHHG�WR�EH�UHVROYHG��RU�DW�WKH�YHU\�OHDVW��SURSHUO\�DGGUHVVHG�

7KH�G\QDPLFV�RI�GLVFRYHU\

,QQRYDWLRQ�LV�D�FRPSOH[��VRFLDO�SURFHVV��DQG�QRW�RQH�ZH�VKRXOG�WDNH�IRU
JUDQWHG��7KHUHIRUH��HYHQ�WKRXJK�WKLV�VHFWLRQ�KDV�KLJKOLJKWHG�D�ZLGH�DUUD\�RI
WHFKQRORJLFDO�DGYDQFHV�ZLWK�WKH�SRZHU�WR�FKDQJH�WKH�ZRUOG��LW�LV�LPSRUWDQW
WKDW�ZH�SD\�DWWHQWLRQ�WR�KRZ�ZH�FDQ�HQVXUH�VXFK�DGYDQFHV�FRQWLQXH�WR�EH
PDGH�DQG�GLUHFWHG�WRZDUGV�WKH�EHVW�SRVVLEOH�RXWFRPHV�

��



$FDGHPLF�LQVWLWXWLRQV�DUH�RIWHQ�UHJDUGHG�DV�RQH�RI�WKH�IRUHPRVW�SODFHV�WR
SXUVXH�IRUZDUG�WKLQNLQJ�LGHDV��1HZ�HYLGHQFH��KRZHYHU��LQGLFDWHV�WKDW�WKH
FDUHHU�LQFHQWLYHV�DQG�IXQGLQJ�FRQGLWLRQV�LQ�XQLYHUVLWLHV�WRGD\�IDYRXU
LQFUHPHQWDO��FRQVHUYDWLYH�UHVHDUFK�RYHU�EROG�DQG�LQQRYDWLYH�SURJUDPPHV���

2QH�DQWLGRWH�WR�UHVHDUFK�FRQVHUYDWLVP�LQ�DFDGHPLD�LV�WR�HQFRXUDJH�PRUH
FRPPHUFLDO�IRUPV�RI�UHVHDUFK��7KLV�WRR��KRZHYHU��KDV�LWV�FKDOOHQJHV��,Q
������8EHU�7HFKQRORJLHV�,QF��KLUHG����UHVHDUFKHUV�DQG�VFLHQWLVWV�LQ�URERWLFV
IURP�&DUQHJLH�0HOORQ�8QLYHUVLW\��D�VLJQLILFDQW�SURSRUWLRQ�RI�WKH�KXPDQ
FDSLWDO�RI�D�ODE��LPSDFWLQJ�LWV�UHVHDUFK�FDSDELOLWLHV�DQG�SXWWLQJ�VWUHVV�RQ�WKH
XQLYHUVLW\¶V�FRQWUDFWV�ZLWK�WKH�8�6��'HSDUWPHQW�RI�'HIHQFH�DQG�RWKHU
RUJDQL]DWLRQV���

7R�IRVWHU�ERWK�JURXQG�EUHDNLQJ�IXQGDPHQWDO�UHVHDUFK�DQG�LQQRYDWLYH
WHFKQLFDO�DGDSWDWLRQV�DFURVV�DFDGHPLD�DQG�EXVLQHVV�DOLNH��JRYHUQPHQWV
VKRXOG�DOORFDWH�PRUH�DJJUHVVLYH�IXQGLQJ�IRU�DPELWLRXV�UHVHDUFK
SURJUDPPHV��(TXDOO\��SXEOLF�SULYDWH�UHVHDUFK�FROODERUDWLRQV�VKRXOG
LQFUHDVLQJO\�EH�VWUXFWXUHG�WRZDUGV�EXLOGLQJ�NQRZOHGJH�DQG�KXPDQ�FDSLWDO�WR
WKH�EHQHILW�RI�DOO�

��



����7LSSLQJ�3RLQWV

:KHQ�WKHVH�PHJDWUHQGV�DUH�GLVFXVVHG�LQ�JHQHUDO�WHUPV��WKH\�VHHP�UDWKHU
DEVWUDFW��7KH\�DUH��KRZHYHU��JLYLQJ�ULVH�WR�YHU\�SUDFWLFDO�DSSOLFDWLRQV�DQG
GHYHORSPHQWV�

$�:RUOG�(FRQRPLF�)RUXP�UHSRUW�SXEOLVKHG�LQ�6HSWHPEHU������LGHQWLILHG���
WLSSLQJ�SRLQWV�±�PRPHQWV�ZKHQ�VSHFLILF�WHFKQRORJLFDO�VKLIWV�KLW�PDLQVWUHDP
VRFLHW\�±�WKDW�ZLOO�VKDSH�RXU�IXWXUH�GLJLWDO�DQG�K\SHU�FRQQHFWHG�ZRUOG���
7KH\�DUH�DOO�H[SHFWHG�WR�RFFXU�LQ�WKH�QH[W����\HDUV�DQG�WKHUHIRUH�YLYLGO\
FDSWXUH�WKH�GHHS�VKLIWV�WULJJHUHG�E\�WKH�IRXUWK�LQGXVWULDO�UHYROXWLRQ��7KH
WLSSLQJ�SRLQWV�ZHUH�LGHQWLILHG�WKURXJK�D�VXUYH\�FRQGXFWHG�E\�WKH�:RUOG
(FRQRPLF�)RUXP¶V�*OREDO�$JHQGD�&RXQFLO�RQ�WKH�)XWXUH�RI�6RIWZDUH�DQG
6RFLHW\��LQ�ZKLFK�RYHU�����H[HFXWLYHV�DQG�H[SHUWV�IURP�WKH�LQIRUPDWLRQ�DQG
FRPPXQLFDWLRQV�WHFKQRORJ\�VHFWRU�SDUWLFLSDWHG�

7DEOH���SUHVHQWV�WKH�SHUFHQWDJH�RI�UHVSRQGHQWV�ZKR�H[SHFW�WKDW�WKH�VSHFLILF
WLSSLQJ�SRLQW�ZLOO�KDYH�RFFXUUHG�E\���������,Q�WKH�$SSHQGL[��HDFK�WLSSLQJ
SRLQW�DQG�LWV�SRVLWLYH�DQG�QHJDWLYH�LPSDFWV�DUH�SUHVHQWHG�LQ�PRUH�GHWDLO�
7ZR�WLSSLQJ�SRLQWV�WKDW�ZHUH�QRW�SDUW�RI�WKH�RULJLQDO�VXUYH\�±�GHVLJQHU
EHLQJV�DQG�QHXURWHFKQRORJLHV�±�DUH�DOVR�LQFOXGHG�EXW�GR�QRW�DSSHDU�RQ
7DEOH���

7KHVH�WLSSLQJ�SRLQWV�SURYLGH�LPSRUWDQW�FRQWH[W�DV�WKH\�VLJQDO�WKH�VXEVWDQWLYH
FKDQJHV�WKDW�OLH�DKHDG���DPSOLILHG�E\�WKHLU�V\VWHPLF�QDWXUH���DQG�KRZ�EHVW�WR
SUHSDUH�DQG�UHVSRQG��$V�,�H[SORUH�LQ�WKH�QH[W�FKDSWHU��QDYLJDWLQJ�WKLV
WUDQVLWLRQ�EHJLQV�ZLWK�DZDUHQHVV�RI�WKH�VKLIWV�WKDW�DUH�JRLQJ�RQ��DV�ZHOO�DV
WKRVH�WR�FRPH��DQG�WKHLU�LPSDFW�RQ�DOO�OHYHOV�RI�JOREDO�VRFLHW\�

��



7DEOH����7LSSLQJ�SRLQWV�H[SHFWHG�WR�RFFXU�E\�����

��



6RXUFH��'HHS�6KLIW�±�7HFKQRORJ\�7LSSLQJ�3RLQWV�DQG�6RFLHWDO�,PSDFW��*OREDO�$JHQGD�&RXQFLO�RQ
WKH�)XWXUH�RI�6RIWZDUH�DQG�6RFLHW\��:RUOG�(FRQRPLF�)RUXP��6HSWHPEHU������

��



���,PSDFW
7KH�VFDOH�DQG�EUHDGWK�RI�WKH�XQIROGLQJ�WHFKQRORJLFDO�UHYROXWLRQ�ZLOO�XVKHU
LQ�HFRQRPLF��VRFLDO�DQG�FXOWXUDO�FKDQJHV�RI�VXFK�SKHQRPHQDO�SURSRUWLRQV
WKDW�WKH\�DUH�DOPRVW�LPSRVVLEOH�WR�HQYLVDJH��1HYHUWKHOHVV��WKLV�FKDSWHU
GHVFULEHV�DQG�DQDO\VHV�WKH�SRWHQWLDO�LPSDFW�RI�WKH�IRXUWK�LQGXVWULDO
UHYROXWLRQ�RQ�WKH�HFRQRP\��EXVLQHVV��JRYHUQPHQWV�DQG�FRXQWULHV��VRFLHW\�DQG
LQGLYLGXDOV�

,Q�DOO�WKHVH�DUHDV��RQH�RI�WKH�ELJJHVW�LPSDFWV�ZLOO�OLNHO\�UHVXOW�IURP�D�VLQJOH
IRUFH��HPSRZHUPHQW�±�KRZ�JRYHUQPHQWV�UHODWH�WR�WKHLU�FLWL]HQV��KRZ
HQWHUSULVHV�UHODWH�WR�WKHLU�HPSOR\HHV��VKDUHKROGHUV�DQG�FXVWRPHUV��RU�KRZ
VXSHUSRZHUV�UHODWH�WR�VPDOOHU�FRXQWULHV��7KH�GLVUXSWLRQ�WKDW�WKH�IRXUWK
LQGXVWULDO�UHYROXWLRQ�ZLOO�KDYH�RQ�H[LVWLQJ�SROLWLFDO��HFRQRPLF�DQG�VRFLDO
PRGHOV�ZLOO�WKHUHIRUH�UHTXLUH�WKDW�HPSRZHUHG�DFWRUV�UHFRJQL]H�WKDW�WKH\�DUH
SDUW�RI�D�GLVWULEXWHG�SRZHU�V\VWHP�WKDW�UHTXLUHV�PRUH�FROODERUDWLYH�IRUPV�RI
LQWHUDFWLRQ�WR�VXFFHHG�

��



����(FRQRP\

7KH�IRXUWK�LQGXVWULDO�UHYROXWLRQ�ZLOO�KDYH�D�PRQXPHQWDO�LPSDFW�RQ�WKH
JOREDO�HFRQRP\��VR�YDVW�DQG�PXOWLIDFHWHG�WKDW�LW�PDNHV�LW�KDUG�WR�GLVHQWDQJOH
RQH�SDUWLFXODU�HIIHFW�IURP�WKH�QH[W��,QGHHG��DOO�WKH�ELJ�PDFUR�YDULDEOHV�RQH
FDQ�WKLQN�RI�±�*'3��LQYHVWPHQW��FRQVXPSWLRQ��HPSOR\PHQW��WUDGH��LQIODWLRQ
DQG�VR�RQ�±�ZLOO�EH�DIIHFWHG��,�KDYH�GHFLGHG�WR�IRFXV�RQO\�RQ�WKH�WZR�PRVW
FULWLFDO�GLPHQVLRQV��JURZWK��LQ�ODUJH�SDUW�WKURXJK�WKH�OHQV�RI�LWV�ORQJ�WHUP
GHWHUPLQDQW��SURGXFWLYLW\��DQG�HPSOR\PHQW�

������*URZWK

7KH�LPSDFW�WKDW�WKH�IRXUWK�LQGXVWULDO�UHYROXWLRQ�ZLOO�KDYH�RQ�HFRQRPLF
JURZWK�LV�DQ�LVVXH�WKDW�GLYLGHV�HFRQRPLVWV��2Q�RQH�VLGH��WKH�WHFKQR�
SHVVLPLVWV�DUJXH�WKDW�WKH�FULWLFDO�FRQWULEXWLRQV�RI�WKH�GLJLWDO�UHYROXWLRQ�KDYH
DOUHDG\�EHHQ�PDGH�DQG�WKDW�WKHLU�LPSDFW�RQ�SURGXFWLYLW\�LV�DOPRVW�RYHU��,Q
WKH�RSSRVLWH�FDPS��WHFKQR�RSWLPLVWV�FODLP�WKDW�WHFKQRORJ\�DQG�LQQRYDWLRQ
DUH�DW�DQ�LQIOHFWLRQ�SRLQW�DQG�ZLOO�VRRQ�XQOHDVK�D�VXUJH�LQ�SURGXFWLYLW\�DQG
KLJKHU�HFRQRPLF�JURZWK�

:KLOH�,�DFNQRZOHGJH�DVSHFWV�RI�ERWK�VLGHV�RI�WKH�DUJXPHQW��,�UHPDLQ�D
SUDJPDWLF�RSWLPLVW��,�DP�ZHOO�DZDUH�RI�WKH�SRWHQWLDO�GHIODWLRQDU\�LPSDFW�RI
WHFKQRORJ\��HYHQ�ZKHQ�GHILQHG�DV�³JRRG�GHIODWLRQ´��DQG�KRZ�VRPH�RI�LWV
GLVWULEXWLRQDO�HIIHFWV�FDQ�IDYRXU�FDSLWDO�RYHU�ODERXU�DQG�DOVR�VTXHH]H�ZDJHV
�DQG�WKHUHIRUH�FRQVXPSWLRQ���,�DOVR�VHH�KRZ�WKH�IRXUWK�LQGXVWULDO�UHYROXWLRQ
HQDEOHV�PDQ\�SHRSOH�WR�FRQVXPH�PRUH�DW�D�ORZHU�SULFH�DQG�LQ�D�ZD\�WKDW
RIWHQ�PDNHV�FRQVXPSWLRQ�PRUH�VXVWDLQDEOH�DQG�WKHUHIRUH�UHVSRQVLEOH�

,W�LV�LPSRUWDQW�WR�FRQWH[WXDOL]H�WKH�SRWHQWLDO�LPSDFWV�RI�WKH�IRXUWK�LQGXVWULDO
UHYROXWLRQ�RQ�JURZWK�ZLWK�UHIHUHQFH�WR�UHFHQW�HFRQRPLF�WUHQGV�DQG�RWKHU
IDFWRUV�WKDW�FRQWULEXWH�WR�JURZWK��,Q�WKH�IHZ�\HDUV�EHIRUH�WKH�HFRQRPLF�DQG
ILQDQFLDO�FULVLV�WKDW�EHJDQ�LQ�������WKH�JOREDO�HFRQRP\�ZDV�JURZLQJ�E\
DERXW����D�\HDU��,I�WKLV�UDWH�KDG�FRQWLQXHG��LW�ZRXOG�KDYH�DOORZHG�JOREDO
*'3�WR�GRXEOH�HYHU\�������\HDUV��ZLWK�ELOOLRQV�RI�SHRSOH�OLIWHG�RXW�RI
SRYHUW\�

,Q�WKH�LPPHGLDWH�DIWHUPDWK�RI�WKH�*UHDW�5HFHVVLRQ��WKH�H[SHFWDWLRQ�WKDW�WKH

��



JOREDO�HFRQRP\�ZRXOG�UHWXUQ�WR�LWV�SUHYLRXV�KLJK�JURZWK�SDWWHUQ�ZDV
ZLGHVSUHDG��%XW�WKLV�KDV�QRW�KDSSHQHG��7KH�JOREDO�HFRQRP\�VHHPV�WR�EH
VWXFN�DW�D�JURZWK�UDWH�ORZHU�WKDQ�WKH�SRVW�ZDU�DYHUDJH�±�DERXW��������D
\HDU�

6RPH�HFRQRPLVWV�KDYH�UDLVHG�WKH�SRVVLELOLW\�RI�D�³FHQWHQQLDO�VOXPS´�DQG
WDON�DERXW�³VHFXODU�VWDJQDWLRQ´��D�WHUP�FRLQHG�GXULQJ�WKH�*UHDW�'HSUHVVLRQ
E\�$OYLQ�+DQVHQ��DQG�UHFHQWO\�EURXJKW�EDFN�LQ�YRJXH�E\�HFRQRPLVWV�/DUU\
6XPPHUV�DQG�3DXO�.UXJPDQ��³6HFXODU�VWDJQDWLRQ´�GHVFULEHV�D�VLWXDWLRQ�RI
SHUVLVWHQW�VKRUWIDOOV�RI�GHPDQG��ZKLFK�FDQQRW�EH�RYHUFRPH�HYHQ�ZLWK�QHDU�
]HUR�LQWHUHVW�UDWHV��$OWKRXJK�WKLV�LGHD�LV�GLVSXWHG�DPRQJ�DFDGHPLFV��LW�KDV
PRPHQWRXV�LPSOLFDWLRQV��,I�WUXH��LW�VXJJHVWV�WKDW�JOREDO�*'3�JURZWK�FRXOG
GHFOLQH�HYHQ�IXUWKHU��:H�FDQ�LPDJLQH�DQ�H[WUHPH�VFHQDULR�LQ�ZKLFK�DQQXDO
JOREDO�*'3�JURZWK�IDOOV�WR�����ZKLFK�ZRXOG�PHDQ�WKDW�LW�ZRXOG�WDNH���
\HDUV�IRU�JOREDO�*'3�WR�GRXEOH�

7KHUH�DUH�PDQ\�H[SODQDWLRQV�IRU�VORZHU�JOREDO�JURZWK�WRGD\��UDQJLQJ�IURP
FDSLWDO�PLVDOORFDWLRQ�WR�RYHU�LQGHEWHGQHVV�WR�VKLIWLQJ�GHPRJUDSKLFV�DQG�VR
RQ��,�ZLOO�DGGUHVV�WZR�RI�WKHP��DJHLQJ�DQG�SURGXFWLYLW\��DV�ERWK�DUH
SDUWLFXODUO\�LQWHUZRYHQ�ZLWK�WHFKQRORJLFDO�SURJUHVV�

$JHLQJ

7KH�ZRUOG¶V�SRSXODWLRQ�LV�IRUHFDVW�WR�H[SDQG�IURP�����ELOOLRQ�WRGD\�WR��
ELOOLRQ�E\������DQG���ELOOLRQ�E\�������7KLV�VKRXOG�OHDG�WR�DQ�LQFUHDVH�LQ
DJJUHJDWH�GHPDQG��%XW�WKHUH�LV�DQRWKHU�SRZHUIXO�GHPRJUDSKLF�WUHQG��DJHLQJ�
7KH�FRQYHQWLRQDO�ZLVGRP�LV�WKDW�DJHLQJ�SULPDULO\�DIIHFWV�ULFK�FRXQWULHV�LQ
WKH�:HVW��7KLV�LV�QRW�WKH�FDVH��KRZHYHU��%LUWK�UDWHV�DUH�IDOOLQJ�EHORZ
UHSODFHPHQW�OHYHOV�LQ�PDQ\�UHJLRQV�RI�WKH�ZRUOG�±�QRW�RQO\�LQ�(XURSH�
ZKHUH�WKH�GHFOLQH�EHJDQ��EXW�DOVR�LQ�PRVW�RI�6RXWK�$PHULFD�DQG�WKH
&DULEEHDQ��PXFK�RI�$VLD�LQFOXGLQJ�&KLQD�DQG�VRXWKHUQ�,QGLD��DQG�HYHQ�VRPH
FRXQWULHV�LQ�WKH�0LGGOH�(DVW�DQG�1RUWK�$IULFD�VXFK�DV�/HEDQRQ��0RURFFR
DQG�,UDQ�

$JHLQJ�LV�DQ�HFRQRPLF�FKDOOHQJH�EHFDXVH�XQOHVV�UHWLUHPHQW�DJHV�DUH
GUDVWLFDOO\�LQFUHDVHG�VR�WKDW�ROGHU�PHPEHUV�RI�VRFLHW\�FDQ�FRQWLQXH�WR
FRQWULEXWH�WR�WKH�ZRUNIRUFH��DQ�HFRQRPLF�LPSHUDWLYH�WKDW�KDV�PDQ\
HFRQRPLF�EHQHILWV���WKH�ZRUNLQJ�DJH�SRSXODWLRQ�IDOOV�DW�WKH�VDPH�WLPH�DV�WKH
SHUFHQWDJH�RI�GHSHQGHQW�HOGHUV�LQFUHDVHV��$V�WKH�SRSXODWLRQ�DJHV�DQG�WKHUH

��



DUH�IHZHU�\RXQJ�DGXOWV��SXUFKDVHV�RI�ELJ�WLFNHW�LWHPV�VXFK�DV�KRPHV�
IXUQLWXUH��FDUV�DQG�DSSOLDQFHV�GHFUHDVH��,Q�DGGLWLRQ��IHZHU�SHRSOH�DUH�OLNHO\
WR�WDNH�HQWUHSUHQHXULDO�ULVNV�EHFDXVH�DJHLQJ�ZRUNHUV�WHQG�WR�SUHVHUYH�WKH
DVVHWV�WKH\�QHHG�WR�UHWLUH�FRPIRUWDEO\�UDWKHU�WKDQ�VHW�XS�QHZ�EXVLQHVVHV�
7KLV�LV�VRPHZKDW�EDODQFHG�E\�SHRSOH�UHWLULQJ�DQG�GUDZLQJ�GRZQ�WKHLU
DFFXPXODWHG�VDYLQJV��ZKLFK�LQ�WKH�DJJUHJDWH�ORZHUV�VDYLQJV�DQG�LQYHVWPHQW
UDWHV�

7KHVH�KDELWV�DQG�SDWWHUQV�PD\�FKDQJH�RI�FRXUVH��DV�DJHLQJ�VRFLHWLHV�DGDSW�
EXW�WKH�JHQHUDO�WUHQG�LV�WKDW�DQ�DJHLQJ�ZRUOG�LV�GHVWLQHG�WR�JURZ�PRUH
VORZO\�XQOHVV�WKH�WHFKQRORJ\�UHYROXWLRQ�WULJJHUV�PDMRU�JURZWK�LQ
SURGXFWLYLW\��GHILQHG�VLPSO\�DV�WKH�DELOLW\�WR�ZRUN�VPDUWHU�UDWKHU�WKDQ
KDUGHU�

7KH�IRXUWK�LQGXVWULDO�UHYROXWLRQ�SURYLGHV�XV�ZLWK�WKH�DELOLW\�WR�OLYH�ORQJHU�
KHDOWKLHU�DQG�PRUH�DFWLYH�OLYHV��$V�ZH�OLYH�LQ�D�VRFLHW\�ZKHUH�PRUH�WKDQ�D
TXDUWHU�RI�WKH�FKLOGUHQ�ERUQ�WRGD\�LQ�DGYDQFHG�HFRQRPLHV�DUH�H[SHFWHG�WR
OLYH�WR������ZH�ZLOO�KDYH�WR�UHWKLQN�LVVXHV�VXFK�WKH�ZRUNLQJ�DJH�SRSXODWLRQ�
UHWLUHPHQW�DQG�LQGLYLGXDO�OLIH�SODQQLQJ����7KH�GLIILFXOW\�WKDW�PDQ\�FRXQWULHV
DUH�VKRZLQJ�LQ�DWWHPSWLQJ�WR�GLVFXVV�WKHVH�LVVXHV�LV�MXVW�D�IXUWKHU�VLJQ�RI
KRZ�ZH�DUH�QRW�SUHSDUHG�WR�DGHTXDWHO\�DQG�SURDFWLYHO\�UHFRJQL]H�WKH�IRUFHV
RI�FKDQJH�

3URGXFWLYLW\

2YHU�WKH�SDVW�GHFDGH��SURGXFWLYLW\�DURXQG�WKH�ZRUOG��ZKHWKHU�PHDVXUHG�DV
ODERXU�SURGXFWLYLW\�RU�WRWDO�IDFWRU�SURGXFWLYLW\��7)3���KDV�UHPDLQHG
VOXJJLVK��GHVSLWH�WKH�H[SRQHQWLDO�JURZWK�LQ�WHFKQRORJLFDO�SURJUHVV�DQG
LQYHVWPHQWV�LQ�LQQRYDWLRQ����7KLV�PRVW�UHFHQW�LQFDUQDWLRQ�RI�WKH�SURGXFWLYLW\
SDUDGR[�±�WKH�SHUFHLYHG�IDLOXUH�RI�WHFKQRORJLFDO�LQQRYDWLRQ�WR�UHVXOW�LQ
KLJKHU�OHYHOV�RI�SURGXFWLYLW\�±�LV�RQH�RI�WRGD\¶V�JUHDW�HFRQRPLF�HQLJPDV�WKDW
SUHGDWHV�WKH�RQVHW�RI�WKH�*UHDW�5HFHVVLRQ��DQG�IRU�ZKLFK�WKHUH�LV�QR
VDWLVIDFWRU\�H[SODQDWLRQ�

&RQVLGHU�WKH�86��ZKHUH�ODERXU�SURGXFWLYLW\�JUHZ�RQ�DYHUDJH�����SHUFHQW
EHWZHHQ������DQG�������DQG�����SHUFHQW�EHWZHHQ������DQG�������FRPSDUHG
ZLWK�����SHUFHQW�EHWZHHQ������DQG���������0XFK�RI�WKLV�GURS�LV�GXH�WR
ORZHU�OHYHOV�RI�7)3��WKH�PHDVXUH�PRVW�FRPPRQO\�DVVRFLDWHG�ZLWK�WKH
FRQWULEXWLRQ�WR�HIILFLHQF\�VWHPPLQJ�IURP�WHFKQRORJ\�DQG�LQQRYDWLRQ��7KH�86
%XUHDX�RI�/DERXU�6WDWLVWLFV�LQGLFDWHV�WKDW�7)3�JURZWK�EHWZHHQ������DQG

��



�����ZDV�RQO\�������D�VLJQLILFDQW�GURS�ZKHQ�FRPSDUHG�WR�WKH������DQQXDO
JURZWK�LQ�WKH�SHULRG������WR���������7KLV�GURS�LQ�PHDVXUHG�SURGXFWLYLW\�LV
SDUWLFXODUO\�FRQFHUQLQJ�JLYHQ�WKDW�LW�KDV�RFFXUUHG�DV�WKH����ODUJHVW�86
FRPSDQLHV�KDYH�DPDVVHG�FDVK�DVVHWV�RI�PRUH�WKDQ����WULOOLRQ��GHVSLWH�UHDO
LQWHUHVW�UDWHV�KRYHULQJ�DURXQG�]HUR�IRU�DOPRVW�ILYH�\HDUV���

3URGXFWLYLW\�LV�WKH�PRVW�LPSRUWDQW�GHWHUPLQDQW�RI�ORQJ�WHUP�JURZWK�DQG
ULVLQJ�OLYLQJ�VWDQGDUGV�VR�LWV�DEVHQFH��LI�PDLQWDLQHG�WKURXJKRXW�WKH�IRXUWK
LQGXVWULDO�UHYROXWLRQ��PHDQV�WKDW�ZH�ZLOO�KDYH�OHVV�RI�HDFK��<HW�KRZ�FDQ�ZH
UHFRQFLOH�WKH�GDWD�LQGLFDWLQJ�GHFOLQLQJ�SURGXFWLYLW\�ZLWK�WKH�H[SHFWDWLRQV�RI
KLJKHU�SURGXFWLYLW\�WKDW�WHQG�WR�EH�DVVRFLDWHG�ZLWK�WKH�H[SRQHQWLDO�SURJUHVV
RI�WHFKQRORJ\�DQG�LQQRYDWLRQ"

2QH�SULPDU\�DUJXPHQW�IRFXVHV�RQ�WKH�FKDOOHQJH�RI�PHDVXULQJ�LQSXWV�DQG
RXWSXWV�DQG�KHQFH�GLVFHUQLQJ�SURGXFWLYLW\��,QQRYDWLYH�JRRGV�DQG�VHUYLFHV
FUHDWHG�LQ�WKH�IRXUWK�LQGXVWULDO�UHYROXWLRQ�DUH�RI�VLJQLILFDQWO\�KLJKHU
IXQFWLRQDOLW\�DQG�TXDOLW\��\HW�DUH�GHOLYHUHG�LQ�PDUNHWV�WKDW�DUH�IXQGDPHQWDOO\
GLIIHUHQW�IURP�WKRVH�ZKLFK�ZH�DUH�WUDGLWLRQDOO\�XVHG�WR�PHDVXULQJ��0DQ\
QHZ�JRRGV�DQG�VHUYLFHV�DUH�³QRQ�ULYDO´��KDYH�]HUR�PDUJLQDO�FRVWV�DQG�RU
KDUQHVV�KLJKO\�FRPSHWLWLYH�PDUNHWV�YLD�GLJLWDO�SODWIRUPV��DOO�RI�ZKLFK�UHVXOW
LQ�ORZHU�SULFHV��8QGHU�WKHVH�FRQGLWLRQV��RXU�WUDGLWLRQDO�VWDWLVWLFV�PD\�ZHOO
IDLO�WR�FDSWXUH�UHDO�LQFUHDVHV�LQ�YDOXH�DV�FRQVXPHU�VXUSOXV�LV�QRW�\HW
UHIOHFWHG�LQ�RYHUDOO�VDOHV�RU�KLJKHU�SURILWV�

+DO�9DULDQ��*RRJOH¶V�FKLHI�HFRQRPLVW��SRLQWV�WR�YDULRXV�H[DPSOHV�VXFK�DV
WKH�LQFUHDVHG�HIILFLHQF\�RI�KDLOLQJ�D�WD[L�WKURXJK�D�PRELOH�DSS�RU�UHQWLQJ�D
FDU�WKURXJK�WKH�SRZHU�RI�WKH�RQ�GHPDQG�HFRQRP\��7KHUH�DUH�PDQ\�RWKHU
VLPLODU�VHUYLFHV�ZKRVH�XVH�WHQGV�WR�LQFUHDVH�HIILFLHQF\�DQG�KHQFH
SURGXFWLYLW\��<HW�EHFDXVH�WKH\�DUH�HVVHQWLDOO\�IUHH��WKH\�WKHUHIRUH�SURYLGH
XQFRXQWHG�YDOXH�DW�KRPH�DQG�DW�ZRUN��7KLV�FUHDWHV�D�GLVFUHSDQF\�EHWZHHQ
WKH�YDOXH�GHOLYHUHG�YLD�D�JLYHQ�VHUYLFH�YHUVXV�JURZWK�DV�PHDVXUHG�LQ
QDWLRQDO�VWDWLVWLFV��,W�DOVR�VXJJHVWV�WKDW�ZH�DUH�DFWXDOO\�SURGXFLQJ�DQG
FRQVXPLQJ�PRUH�HIILFLHQWO\�WKDQ�RXU�HFRQRPLF�LQGLFDWRUV�VXJJHVW���

$QRWKHU�DUJXPHQW�LV�WKDW��ZKLOH�WKH�SURGXFWLYLW\�JDLQV�IURP�WKH�WKLUG
LQGXVWULDO�UHYROXWLRQ�PD\�ZHOO�EH�ZDQLQJ��WKH�ZRUOG�KDV�\HW�WR�H[SHULHQFH
WKH�SURGXFWLYLW\�H[SORVLRQ�FUHDWHG�E\�WKH�ZDYH�RI�QHZ�WHFKQRORJLHV�EHLQJ
SURGXFHG�DW�WKH�KHDUW�RI�WKH�IRXUWK�LQGXVWULDO�UHYROXWLRQ�

,QGHHG��DV�D�SUDJPDWLF�RSWLPLVW��,�IHHO�VWURQJO\�WKDW�ZH�DUH�RQO\�MXVW

��



EHJLQQLQJ�WR�IHHO�WKH�SRVLWLYH�LPSDFW�RQ�WKH�ZRUOG�WKDW�WKH�IRXUWK�LQGXVWULDO
UHYROXWLRQ�FDQ�KDYH��0\�RSWLPLVP�VWHPV�IURP�WKUHH�PDLQ�VRXUFHV�

)LUVW��WKH�IRXUWK�LQGXVWULDO�UHYROXWLRQ�RIIHUV�WKH�RSSRUWXQLW\�WR�LQWHJUDWH�WKH
XQPHW�QHHGV�RI�WZR�ELOOLRQ�SHRSOH�LQWR�WKH�JOREDO�HFRQRP\��GULYLQJ
DGGLWLRQDO�GHPDQGV�IRU�H[LVWLQJ�SURGXFWV�DQG�VHUYLFHV�E\�HPSRZHULQJ�DQG
FRQQHFWLQJ�LQGLYLGXDOV�DQG�FRPPXQLWLHV�DOO�RYHU�WKH�ZRUOG�WR�RQH�DQRWKHU�

6HFRQG��WKH�IRXUWK�LQGXVWULDO�UHYROXWLRQ�ZLOO�JUHDWO\�LQFUHDVH�RXU�DELOLW\�WR
DGGUHVV�QHJDWLYH�H[WHUQDOLWLHV�DQG��LQ�WKH�SURFHVV��WR�ERRVW�SRWHQWLDO
HFRQRPLF�JURZWK��7DNH�FDUERQ�HPLVVLRQV��D�PDMRU�QHJDWLYH�H[WHUQDOLW\��DV
DQ�H[DPSOH��8QWLO�UHFHQWO\��JUHHQ�LQYHVWLQJ�ZDV�RQO\�DWWUDFWLYH�ZKHQ�KHDYLO\
VXEVLGL]HG�E\�JRYHUQPHQWV��7KLV�LV�OHVV�DQG�OHVV�WKH�FDVH��5DSLG
WHFKQRORJLFDO�DGYDQFHV�LQ�UHQHZDEOH�HQHUJ\��IXHO�HIILFLHQF\�DQG�HQHUJ\
VWRUDJH�QRW�RQO\�PDNH�LQYHVWPHQWV�LQ�WKHVH�ILHOGV�LQFUHDVLQJO\�SURILWDEOH�
ERRVWLQJ�*'3�JURZWK��EXW�WKH\�DOVR�FRQWULEXWH�WR�PLWLJDWLQJ�FOLPDWH�FKDQJH�
RQH�RI�WKH�PDMRU�JOREDO�FKDOOHQJHV�RI�RXU�WLPH�

7KLUG��DV�,�GLVFXVV�LQ�WKH�QH[W�VHFWLRQ��EXVLQHVVHV��JRYHUQPHQWV�DQG�FLYLO
VRFLHW\�OHDGHUV�ZLWK�ZKRP�,�LQWHUDFW�DOO�WHOO�PH�WKDW�WKH\�DUH�VWUXJJOLQJ�WR
WUDQVIRUP�WKHLU�RUJDQL]DWLRQV�WR�UHDOL]H�IXOO\�WKH�HIILFLHQFLHV�WKDW�GLJLWDO
FDSDELOLWLHV�GHOLYHU��:H�DUH�VWLOO�DW�WKH�EHJLQQLQJ�RI�WKH�IRXUWK�LQGXVWULDO
UHYROXWLRQ��DQG�LW�ZLOO�UHTXLUH�HQWLUHO\�QHZ�HFRQRPLF�DQG�RUJDQL]DWLRQDO
VWUXFWXUHV�WR�JUDVS�LWV�IXOO�YDOXH�

,QGHHG��P\�YLHZ�LV�WKDW�WKH�FRPSHWLWLYHQHVV�UXOHV�RI�WKH�IRXUWK�LQGXVWULDO
UHYROXWLRQ�HFRQRP\�DUH�GLIIHUHQW�IURP�SUHYLRXV�SHULRGV��7R�UHPDLQ
FRPSHWLWLYH��ERWK�FRPSDQLHV�DQG�FRXQWULHV�PXVW�EH�DW�WKH�IURQWLHU�RI
LQQRYDWLRQ�LQ�DOO�LWV�IRUPV��ZKLFK�PHDQV�WKDW�VWUDWHJLHV�ZKLFK�SULPDULO\
IRFXV�RQ�UHGXFLQJ�FRVWV�ZLOO�EH�OHVV�HIIHFWLYH�WKDQ�WKRVH�ZKLFK�DUH�EDVHG�RQ
RIIHULQJ�SURGXFWV�DQG�VHUYLFHV�LQ�PRUH�LQQRYDWLYH�ZD\V��$V�ZH�VHH�WRGD\�
HVWDEOLVKHG�FRPSDQLHV�DUH�EHLQJ�SXW�XQGHU�H[WUHPH�SUHVVXUH�E\�HPHUJLQJ
GLVUXSWRUV�DQG�LQQRYDWRUV�IURP�RWKHU�LQGXVWULHV�DQG�FRXQWULHV��7KH�VDPH
FRXOG�EH�VDLG�IRU�FRXQWULHV�WKDW�GR�QRW�UHFRJQL]H�WKH�QHHG�WR�IRFXV�RQ
EXLOGLQJ�WKHLU�LQQRYDWLRQ�HFRV\VWHPV�DFFRUGLQJO\�

7R�VXP�XS��,�EHOLHYH�WKDW�WKH�FRPELQDWLRQ�RI�VWUXFWXUDO�IDFWRUV��RYHU�
LQGHEWHGQHVV�DQG�DJHLQJ�VRFLHWLHV��DQG�V\VWHPLF�RQHV��WKH�LQWURGXFWLRQ�RI
WKH�SODWIRUP�DQG�RQ�GHPDQG�HFRQRPLHV��WKH�LQFUHDVLQJ�UHOHYDQFH�RI
GHFUHDVLQJ�PDUJLQDO�FRVWV��HWF���ZLOO�IRUFH�XV�WR�UHZULWH�RXU�HFRQRPLF
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WH[WERRNV��7KH�IRXUWK�LQGXVWULDO�UHYROXWLRQ�KDV�WKH�SRWHQWLDO�ERWK�WR�LQFUHDVH
HFRQRPLF�JURZWK�DQG�WR�DOOHYLDWH�VRPH�RI�WKH�PDMRU�JOREDO�FKDOOHQJHV�ZH
FROOHFWLYHO\�IDFH��:H�QHHG��KRZHYHU��WR�DOVR�UHFRJQL]H�DQG�PDQDJH�WKH
QHJDWLYH�LPSDFWV�LW�FDQ�KDYH��SDUWLFXODUO\�ZLWK�UHJDUG�WR�LQHTXDOLW\�
HPSOR\PHQW�DQG�ODERXU�PDUNHWV�

������(PSOR\PHQW

'HVSLWH�WKH�SRWHQWLDO�SRVLWLYH�LPSDFW�RI�WHFKQRORJ\�RQ�HFRQRPLF�JURZWK��LW
LV�QRQHWKHOHVV�HVVHQWLDO�WR�DGGUHVV�LWV�SRVVLEOH�QHJDWLYH�LPSDFW��DW�OHDVW�LQ
WKH�VKRUW�WHUP��RQ�WKH�ODERXU�PDUNHW��)HDUV�DERXW�WKH�LPSDFW�RI�WHFKQRORJ\�RQ
MREV�DUH�QRW�QHZ��,Q�������WKH�HFRQRPLVW�-RKQ�0D\QDUG�.H\QHV�IDPRXVO\
ZDUQHG�DERXW�ZLGHVSUHDG�WHFKQRORJLFDO�XQHPSOR\PHQW�³GXH�WR�RXU
GLVFRYHU\�RI�PHDQV�RI�HFRQRPLVLQJ�WKH�XVH�RI�ODERXU�RXWUXQQLQJ�WKH�SDFH�DW
ZKLFK�ZH�FDQ�ILQG�QHZ�XVHV�IRU�ODERXU´����7KLV�SURYHG�WR�EH�ZURQJ�EXW
ZKDW�LI�WKLV�WLPH�LW�ZHUH�WUXH"�2YHU�WKH�SDVW�IHZ�\HDUV��WKH�GHEDWH�KDV�EHHQ
UHLJQLWHG�E\�HYLGHQFH�RI�FRPSXWHUV�VXEVWLWXWLQJ�IRU�D�QXPEHU�RI�MREV��PRVW
QRWDEO\�ERRNNHHSHUV��FDVKLHUV�DQG�WHOHSKRQH�RSHUDWRUV�

7KH�UHDVRQV�ZK\�WKH�QHZ�WHFKQRORJ\�UHYROXWLRQ�ZLOO�SURYRNH�PRUH
XSKHDYDO�WKDQ�WKH�SUHYLRXV�LQGXVWULDO�UHYROXWLRQV�DUH�WKRVH�DOUHDG\
PHQWLRQHG�LQ�WKH�LQWURGXFWLRQ��VSHHG��HYHU\WKLQJ�LV�KDSSHQLQJ�DW�D�PXFK
IDVWHU�SDFH�WKDQ�HYHU�EHIRUH���EUHDGWK�DQG�GHSWK��VR�PDQ\�UDGLFDO�FKDQJHV
DUH�RFFXUULQJ�VLPXOWDQHRXVO\���DQG�WKH�FRPSOHWH�WUDQVIRUPDWLRQ�RI�HQWLUH
V\VWHPV�

,Q�OLJKW�RI�WKHVH�GULYLQJ�IDFWRUV��WKHUH�LV�RQH�FHUWDLQW\��1HZ�WHFKQRORJLHV
ZLOO�GUDPDWLFDOO\�FKDQJH�WKH�QDWXUH�RI�ZRUN�DFURVV�DOO�LQGXVWULHV�DQG
RFFXSDWLRQV��7KH�IXQGDPHQWDO�XQFHUWDLQW\�KDV�WR�GR�ZLWK�WKH�H[WHQW�WR�ZKLFK
DXWRPDWLRQ�ZLOO�VXEVWLWXWH�IRU�ODERXU��+RZ�ORQJ�ZLOO�WKLV�WDNH�DQG�KRZ�IDU
ZLOO�LW�JR"

7R�JHW�D�JUDVS�RQ�WKLV��ZH�KDYH�WR�XQGHUVWDQG�WKH�WZR�FRPSHWLQJ�HIIHFWV�WKDW
WHFKQRORJ\�H[HUFLVHV�RQ�HPSOR\PHQW��)LUVW��WKHUH�LV�D�GHVWUXFWLRQ�HIIHFW�DV
WHFKQRORJ\�IXHOOHG�GLVUXSWLRQ�DQG�DXWRPDWLRQ�VXEVWLWXWH�FDSLWDO�IRU�ODERXU�
IRUFLQJ�ZRUNHUV�WR�EHFRPH�XQHPSOR\HG�RU�WR�UHDOORFDWH�WKHLU�VNLOOV
HOVHZKHUH��6HFRQG��WKLV�GHVWUXFWLRQ�HIIHFW�LV�DFFRPSDQLHG�E\�D
FDSLWDOL]DWLRQ�HIIHFW�LQ�ZKLFK�WKH�GHPDQG�IRU�QHZ�JRRGV�DQG�VHUYLFHV

��



LQFUHDVHV�DQG�OHDGV�WR�WKH�FUHDWLRQ�RI�QHZ�RFFXSDWLRQV��EXVLQHVVHV�DQG�HYHQ
LQGXVWULHV�

$V�KXPDQ�EHLQJV��ZH�KDYH�DQ�DPD]LQJ�DELOLW\�IRU�DGDSWDWLRQ�DQG�LQJHQXLW\�
%XW�WKH�NH\�KHUH�LV�WKH�WLPLQJ�DQG�H[WHQW�WR�ZKLFK�WKH�FDSLWDOL]DWLRQ�HIIHFW
VXSHUVHGHV�WKH�GHVWUXFWLRQ�HIIHFW��DQG�KRZ�TXLFNO\�WKH�VXEVWLWXWLRQ�ZLOO�WDNH�

7KHUH�DUH�URXJKO\�WZR�RSSRVLQJ�FDPSV�ZKHQ�LW�FRPHV�WR�WKH�LPSDFW�RI
HPHUJLQJ�WHFKQRORJLHV�RQ�WKH�ODERXU�PDUNHW��WKRVH�ZKR�EHOLHYH�LQ�D�KDSS\
HQGLQJ�±�LQ�ZKLFK�ZRUNHUV�GLVSODFHG�E\�WHFKQRORJ\�ZLOO�ILQG�QHZ�MREV��DQG
ZKHUH�WHFKQRORJ\�ZLOO�XQOHDVK�D�QHZ�HUD�RI�SURVSHULW\��DQG�WKRVH�ZKR
EHOLHYH�LW�ZLOO�OHDG�WR�D�SURJUHVVLYH�VRFLDO�DQG�SROLWLFDO�$UPDJHGGRQ�E\
FUHDWLQJ�WHFKQRORJLFDO�XQHPSOR\PHQW�RQ�D�PDVVLYH�VFDOH��+LVWRU\�VKRZV�WKDW
WKH�RXWFRPH�LV�OLNHO\�WR�EH�VRPHZKHUH�LQ�WKH�PLGGOH��7KH�TXHVWLRQ�LV��:KDW
VKRXOG�ZH�GR�WR�IRVWHU�PRUH�SRVLWLYH�RXWFRPHV�DQG�KHOS�WKRVH�FDXJKW�LQ�WKH
WUDQVLWLRQ"

,W�KDV�DOZD\V�EHHQ�WKH�FDVH�WKDW�WHFKQRORJLFDO�LQQRYDWLRQ�GHVWUR\V�VRPH
MREV��ZKLFK�LW�UHSODFHV�LQ�WXUQ�ZLWK�QHZ�RQHV�LQ�D�GLIIHUHQW�DFWLYLW\�DQG
SRVVLEO\�LQ�DQRWKHU�SODFH��7DNH�DJULFXOWXUH�DV�DQ�H[DPSOH��,Q�WKH�86��SHRSOH
ZRUNLQJ�RQ�WKH�ODQG�FRQVLVWHG�RI�����RI�WKH�ZRUNIRUFH�DW�WKH�EHJLQQLQJ�RI
WKH���WK�FHQWXU\��EXW�WRGD\��WKLV�DFFRXQWV�IRU�OHVV�WKDQ�����7KLV�GUDPDWLF
GRZQVL]LQJ�WRRN�SODFH�UHODWLYHO\�VPRRWKO\��ZLWK�PLQLPDO�VRFLDO�GLVUXSWLRQ
RU�HQGHPLF�XQHPSOR\PHQW�

7KH�DSS�HFRQRP\�SURYLGHV�DQ�H[DPSOH�RI�D�QHZ�MRE�HFRV\VWHP��,W�RQO\
EHJDQ�LQ������ZKHQ�6WHYH�-REV��WKH�IRXQGHU�RI�$SSOH��OHW�RXWVLGH
GHYHORSHUV�FUHDWH�DSSOLFDWLRQV�IRU�WKH�L3KRQH��%\�PLG�������WKH�JOREDO�DSS
HFRQRP\�ZDV�H[SHFWHG�WR�JHQHUDWH�RYHU������ELOOLRQ�LQ�UHYHQXHV�
VXUSDVVLQJ�WKH�ILOP�LQGXVWU\��ZKLFK�KDV�EHHQ�LQ�H[LVWHQFH�IRU�RYHU�D�FHQWXU\�

7KH�WHFKQR�RSWLPLVWV�DVN��,I�ZH�H[WUDSRODWH�IURP�WKH�SDVW��ZK\�VKRXOG�LW�EH
GLIIHUHQW�WKLV�WLPH"�7KH\�DFNQRZOHGJH�WKDW�WHFKQRORJ\�FDQ�EH�GLVUXSWLYH�EXW
FODLP�WKDW�LW�DOZD\V�HQGV�XS�LPSURYLQJ�SURGXFWLYLW\�DQG�LQFUHDVLQJ�ZHDOWK�
OHDGLQJ�LQ�WXUQ�WR�JUHDWHU�GHPDQG�IRU�JRRGV�DQG�VHUYLFHV�DQG�QHZ�W\SHV�RI
MREV�WR�VDWLVI\�LW��7KH�VXEVWDQFH�RI�WKH�DUJXPHQW�JRHV�DV�IROORZV��+XPDQ
QHHGV�DQG�GHVLUHV�DUH�LQILQLWH�VR�WKH�SURFHVV�RI�VXSSO\LQJ�WKHP�VKRXOG�DOVR
EH�LQILQLWH��%DUULQJ�WKH�QRUPDO�UHFHVVLRQV�DQG�RFFDVLRQDO�GHSUHVVLRQV��WKHUH
ZLOO�DOZD\V�EH�ZRUN�IRU�HYHU\ERG\�

��



:KDW�HYLGHQFH�VXSSRUWV�WKLV�DQG�ZKDW�GRHV�LW�WHOO�XV�DERXW�ZKDW�OLHV�DKHDG"
7KH�HDUO\�VLJQV�SRLQW�WR�D�ZDYH�RI�ODERXU�VXEVWLWXWLYH�LQQRYDWLRQ�DFURVV
PXOWLSOH�LQGXVWULHV�DQG�MRE�FDWHJRULHV�ZKLFK�ZLOO�OLNHO\�KDSSHQ�LQ�WKH
FRPLQJ�GHFDGHV�

/DERXU�VXEVWLWXWLRQ

0DQ\�GLIIHUHQW�FDWHJRULHV�RI�ZRUN��SDUWLFXODUO\�WKRVH�WKDW�LQYROYH
PHFKDQLFDOO\�UHSHWLWLYH�DQG�SUHFLVH�PDQXDO�ODERXU��KDYH�DOUHDG\�EHHQ
DXWRPDWHG��0DQ\�RWKHUV�ZLOO�IROORZ��DV�FRPSXWLQJ�SRZHU�FRQWLQXHV�WR�JURZ
H[SRQHQWLDOO\��6RRQHU�WKDQ�PRVW�DQWLFLSDWH��WKH�ZRUN�RI�SURIHVVLRQV�DV
GLIIHUHQW�DV�ODZ\HUV��ILQDQFLDO�DQDO\VWV��GRFWRUV��MRXUQDOLVWV��DFFRXQWDQWV�
LQVXUDQFH�XQGHUZULWHUV�RU�OLEUDULDQV�PD\�EH�SDUWO\�RU�FRPSOHWHO\�DXWRPDWHG�

6R�IDU��WKH�HYLGHQFH�LV�WKLV��7KH�IRXUWK�LQGXVWULDO�UHYROXWLRQ�VHHPV�WR�EH
FUHDWLQJ�IHZHU�MREV�LQ�QHZ�LQGXVWULHV�WKDQ�SUHYLRXV�UHYROXWLRQV��$FFRUGLQJ
WR�DQ�HVWLPDWH�IURP�WKH�2[IRUG�0DUWLQ�3URJUDPPH�RQ�7HFKQRORJ\�DQG
(PSOR\PHQW��RQO\������RI�WKH�86�ZRUNIRUFH�LV�HPSOR\HG�LQ�LQGXVWULHV�WKDW
GLG�QRW�H[LVW�DW�WKH�WXUQ�RI�WKH�FHQWXU\��D�IDU�ORZHU�SHUFHQWDJH�WKDQ�WKH
DSSUR[LPDWHO\����RI�QHZ�MREV�FUHDWHG�LQ�QHZ�LQGXVWULHV�GXULQJ�WKH�����V
DQG�WKH������RI�QHZ�MREV�FUHDWHG�GXULQJ�WKH�����V��7KLV�LV�FRUURERUDWHG�E\
D�UHFHQW�86�(FRQRPLF�&HQVXV��ZKLFK�VKHGV�VRPH�LQWHUHVWLQJ�OLJKW�RQ�WKH
UHODWLRQVKLS�EHWZHHQ�WHFKQRORJ\�DQG�XQHPSOR\PHQW��,W�VKRZV�WKDW
LQQRYDWLRQV�LQ�LQIRUPDWLRQ�DQG�RWKHU�GLVUXSWLYH�WHFKQRORJLHV�WHQG�WR�UDLVH
SURGXFWLYLW\�E\�UHSODFLQJ�H[LVWLQJ�ZRUNHUV��UDWKHU�WKDQ�FUHDWLQJ�QHZ
SURGXFWV�QHHGLQJ�PRUH�ODERXU�WR�SURGXFH�WKHP�

7ZR�UHVHDUFKHUV�IURP�WKH�2[IRUG�0DUWLQ�6FKRRO��HFRQRPLVW�&DUO�%HQHGLNW
)UH\�DQG�PDFKLQH�OHDUQLQJ�H[SHUW�0LFKDHO�2VERUQH��KDYH�TXDQWLILHG�WKH
SRWHQWLDO�HIIHFW�RI�WHFKQRORJLFDO�LQQRYDWLRQ�RQ�XQHPSOR\PHQW�E\�UDQNLQJ����
GLIIHUHQW�SURIHVVLRQV�DFFRUGLQJ�WR�WKHLU�SUREDELOLW\�RI�EHLQJ�DXWRPDWHG��IURP
WKH�OHDVW�VXVFHSWLEOH�WR�WKH�ULVN�RI�DXWRPDWLRQ��³�´�FRUUHVSRQGLQJ�WR�QR�ULVN
DW�DOO��WR�WKRVH�WKDW�DUH�WKH�PRVW�VXVFHSWLEOH�WR�WKH�ULVN��³�´�FRUUHVSRQGLQJ�WR
D�FHUWDLQ�ULVN�RI�WKH�MRE�EHLQJ�UHSODFHG�E\�D�FRPSXWHU�RI�VRPH�VRUW�����,Q
7DEOH���EHORZ��,�KLJKOLJKW�FHUWDLQ�SURIHVVLRQV�WKDW�DUH�PRVW�OLNHO\�WR�EH
DXWRPDWHG��DQG�WKRVH�OHDVW�OLNHO\�

7KLV�UHVHDUFK�FRQFOXGHV�WKDW�DERXW�����RI�WRWDO�HPSOR\PHQW�LQ�WKH�86�LV�DW
ULVN��SHUKDSV�RYHU�WKH�QH[W�GHFDGH�RU�WZR��FKDUDFWHUL]HG�E\�D�PXFK�EURDGHU

��



VFRSH�RI�MRE�GHVWUXFWLRQ�DW�D�PXFK�IDVWHU�SDFH�WKDQ�ODERXU�PDUNHW�VKLIWV
H[SHULHQFHG�LQ�SUHYLRXV�LQGXVWULDO�UHYROXWLRQV��,Q�DGGLWLRQ��WKH�WUHQG�LV
WRZDUGV�JUHDWHU�SRODUL]DWLRQ�LQ�WKH�ODERXU�PDUNHW��(PSOR\PHQW�ZLOO�JURZ�LQ
KLJK�LQFRPH�FRJQLWLYH�DQG�FUHDWLYH�MREV�DQG�ORZ�LQFRPH�PDQXDO
RFFXSDWLRQV��EXW�LW�ZLOO�JUHDWO\�GLPLQLVK�IRU�PLGGOH�LQFRPH�URXWLQH�DQG
UHSHWLWLYH�MREV�

��



7DEOH����([DPSOHV�RI�SURIHVVLRQV�PRVW�DQG�OHDVW�SURQH�WR�DXWRPDWLRQ

6RXUFH��&DUO�%HQHGLNW�)UH\�DQG�0LFKDHO�2VERUQH��8QLYHUVLW\�RI�2[IRUG������

��



��



,W�LV�LQWHUHVWLQJ�WR�QRWH�WKDW�LW�LV�QRW�RQO\�WKH�LQFUHDVLQJ�DELOLWLHV�RI
DOJRULWKPV��URERWV�DQG�RWKHU�IRUPV�RI�QRQ�KXPDQ�DVVHWV�WKDW�DUH�GULYLQJ�WKLV
VXEVWLWXWLRQ��0LFKDHO�2VERUQH�REVHUYHV�WKDW�D�FULWLFDO�HQDEOLQJ�IDFWRU�IRU
DXWRPDWLRQ�LV�WKH�IDFW�WKDW�FRPSDQLHV�KDYH�ZRUNHG�KDUG�WR�GHILQH�EHWWHU�DQG
VLPSOLI\�MREV�LQ�UHFHQW�\HDUV�DV�SDUW�RI�WKHLU�HIIRUWV�WR�RXWVRXUFH��RII�VKRUH
DQG�DOORZ�WKHP�WR�EH�SHUIRUPHG�DV�³GLJLWDO�ZRUN´��VXFK�DV�YLD�$PD]RQ¶V
0HFKDQLFDO�7XUN��RU�07XUN��VHUYLFH��D�FURZGVRXUFLQJ�LQWHUQHW
PDUNHWSODFH���7KLV�MRE�VLPSOLILFDWLRQ�PHDQV�WKDW�DOJRULWKPV�DUH�EHWWHU�DEOH
WR�UHSODFH�KXPDQV��7KLV�MRE�VLPSOLILFDWLRQ�PHDQV�WKDW�DOJRULWKPV�DUH�EHWWHU
DEOH�WR�UHSODFH�KXPDQV��'LVFUHWH��ZHOO�GHILQHG�WDVNV�OHDG�WR�EHWWHU
PRQLWRULQJ�DQG�PRUH�KLJK�TXDOLW\�GDWD�DURXQG�WKH�WDVN��WKHUHE\�FUHDWLQJ�D
EHWWHU�EDVH�IURP�ZKLFK�DOJRULWKPV�FDQ�EH�GHVLJQHG�WR�GR�WKH�ZRUN�

,Q�WKLQNLQJ�DERXW�WKH�DXWRPDWLRQ�DQG�WKH�SKHQRPHQRQ�RI�VXEVWLWXWLRQ��ZH
VKRXOG�UHVLVW�WKH�WHPSWDWLRQ�WR�HQJDJH�LQ�SRODUL]HG�WKLQNLQJ�DERXW�WKH�LPSDFW
RI�WHFKQRORJ\�RQ�HPSOR\PHQW�DQG�WKH�IXWXUH�RI�ZRUN��$V�)UH\�DQG�2VERUQH¶V
ZRUN�VKRZV��LW�LV�DOPRVW�LQHYLWDEOH�WKDW�WKH�IRXUWK�LQGXVWULDO�UHYROXWLRQ�ZLOO
KDYH�D�PDMRU�LPSDFW�RQ�ODERXU�PDUNHWV�DQG�ZRUNSODFHV�DURXQG�WKH�ZRUOG�
%XW�WKLV�GRHV�QRW�PHDQ�WKDW�ZH�IDFH�D�PDQ�YHUVXV�PDFKLQH�GLOHPPD��,Q�IDFW�
LQ�WKH�YDVW�PDMRULW\�RI�FDVHV��WKH�IXVLRQ�RI�GLJLWDO��SK\VLFDO�DQG�ELRORJLFDO
WHFKQRORJLHV�GULYLQJ�WKH�FXUUHQW�FKDQJHV�ZLOO�VHUYH�WR�HQKDQFH�KXPDQ�ODERXU
DQG�FRJQLWLRQ��PHDQLQJ�WKDW�OHDGHUV�QHHG�WR�SUHSDUH�ZRUNIRUFHV�DQG�GHYHORS
HGXFDWLRQ�PRGHOV�WR�ZRUN�ZLWK��DQG�DORQJVLGH��LQFUHDVLQJO\�FDSDEOH�
FRQQHFWHG�DQG�LQWHOOLJHQW�PDFKLQHV�

,PSDFW�RQ�VNLOOV

,Q�WKH�IRUHVHHDEOH�IXWXUH��ORZ�ULVN�MREV�LQ�WHUPV�RI�DXWRPDWLRQ�ZLOO�EH�WKRVH
WKDW�UHTXLUH�VRFLDO�DQG�FUHDWLYH�VNLOOV��LQ�SDUWLFXODU��GHFLVLRQ�PDNLQJ�XQGHU
XQFHUWDLQW\�DQG�WKH�GHYHORSPHQW�RI�QRYHO�LGHDV�

7KLV��KRZHYHU��PD\�QRW�ODVW��&RQVLGHU�RQH�RI�WKH�PRVW�FUHDWLYH�SURIHVVLRQV
±�ZULWLQJ�±�DQG�WKH�DGYHQW�RI�DXWRPDWHG�QDUUDWLYH�JHQHUDWLRQ��6RSKLVWLFDWHG
DOJRULWKPV�FDQ�FUHDWH�QDUUDWLYHV�LQ�DQ\�VW\OH�DSSURSULDWH�WR�D�SDUWLFXODU
DXGLHQFH��7KH�FRQWHQW�LV�VR�KXPDQ�VRXQGLQJ�WKDW�D�UHFHQW�TXL]�E\�7KH�1HZ
<RUN�7LPHV�VKRZHG�WKDW�ZKHQ�UHDGLQJ�WZR�VLPLODU�SLHFHV��LW�LV�LPSRVVLEOH
WR�WHOO�ZKLFK�RQH�KDV�EHHQ�ZULWWHQ�E\�D�KXPDQ�ZULWHU�DQG�ZKLFK�RQH�LV�WKH
SURGXFW�RI�D�URERW��7KH�WHFKQRORJ\�LV�SURJUHVVLQJ�VR�IDVW�WKDW�.ULVWLDQ
+DPPRQG��FR�IRXQGHU�RI�1DUUDWLYH�6FLHQFH��D�FRPSDQ\�VSHFLDOL]LQJ�LQ

��



DXWRPDWHG�QDUUDWLYH�JHQHUDWLRQ��IRUHFDVWV�WKDW�E\�WKH�PLG�����V������RI
QHZV�FRXOG�EH�JHQHUDWHG�E\�DQ�DOJRULWKP��PRVW�RI�LW�ZLWKRXW�DQ\�NLQG�RI
KXPDQ�LQWHUYHQWLRQ��DSDUW�IURP�WKH�GHVLJQ�RI�WKH�DOJRULWKP��RI�FRXUVH����

,Q�VXFK�D�UDSLGO\�HYROYLQJ�ZRUNLQJ�HQYLURQPHQW��WKH�DELOLW\�WR�DQWLFLSDWH
IXWXUH�HPSOR\PHQW�WUHQGV�DQG�QHHGV�LQ�WHUPV�RI�WKH�NQRZOHGJH�DQG�VNLOOV
UHTXLUHG�WR�DGDSW�EHFRPHV�HYHQ�PRUH�FULWLFDO�IRU�DOO�VWDNHKROGHUV��7KHVH
WUHQGV�YDU\�E\�LQGXVWU\�DQG�JHRJUDSK\��DQG�VR�LW�LV�LPSRUWDQW�WR�XQGHUVWDQG
WKH�LQGXVWU\�DQG�FRXQWU\�VSHFLILF�RXWFRPHV�RI�WKH�IRXUWK�LQGXVWULDO
UHYROXWLRQ�

,Q�WKH�)RUXP¶V�)XWXUH�RI�-REV�5HSRUW��ZH�DVNHG�WKH�FKLHI�KXPDQ�UHVRXUFHV
RIILFHUV�RI�WRGD\¶V�ODUJHVW�HPSOR\HUV�LQ����LQGXVWULHV�DQG����HFRQRPLHV�WR
LPDJLQH�WKH�LPSDFW�RQ�HPSOR\PHQW��MREV�DQG�VNLOOV�XS�WR�WKH�\HDU�������$V
)LJXUH���VKRZV��VXUYH\�UHVSRQGHQWV�EHOLHYH�WKDW�FRPSOH[�SUREOHP�VROYLQJ�
VRFLDO�DQG�V\VWHPV�VNLOOV�ZLOO�EH�IDU�PRUH�LQ�GHPDQG�LQ������ZKHQ
FRPSDUHG�WR�SK\VLFDO�DELOLWLHV�RU�FRQWHQW�VNLOOV��7KH�UHSRUW�ILQGV�WKDW�WKH
QH[W�ILYH�\HDUV�DUH�D�FULWLFDO�SHULRG�RI�WUDQVLWLRQ��WKH�RYHUDOO�HPSOR\PHQW
RXWORRN�LV�IODW�EXW�WKHUH�LV�VLJQLILFDQW�MRE�FKXUQ�ZLWKLQ�LQGXVWULHV�DQG�VNLOO
FKXUQ�ZLWKLQ�PRVW�RFFXSDWLRQV��:KLOH�ZDJHV�DQG�ZRUN�OLIH�EDODQFH�DUH
H[SHFWHG�WR�LPSURYH�VOLJKWO\�IRU�PRVW�RFFXSDWLRQV��MRE�VHFXULW\�LV�H[SHFWHG
WR�ZRUVHQ�LQ�KDOI�RI�WKH�LQGXVWULHV�VXUYH\HG��,W�LV�DOVR�FOHDU�WKDW�ZRPHQ�DQG
PHQ�ZLOO�EH�DIIHFWHG�GLIIHUHQWO\��SRWHQWLDOO\�H[DFHUEDWLQJ�JHQGHU�LQHTXDOLW\
�VHH�%R[�$��*HQGHU�*DSV�DQG�WKH�)RXUWK�,QGXVWULDO�5HYROXWLRQ��

��



)LJXUH����6NLOOV�'HPDQG�LQ�����

6RXUFH��)XWXUH�RI�-REV�5HSRUW��:RUOG�(FRQRPLF�)RUXP

�

%R[�$��*HQGHU�*DSV�DQG�WKH�)RXUWK�,QGXVWULDO�5HYROXWLRQ

7KH���WK�HGLWLRQ�RI�WKH�:RUOG�(FRQRPLF�)RUXP¶V�*OREDO�*HQGHU�*DS
5HSRUW������UHYHDOHG�WZR�ZRUU\LQJ�WUHQGV��)LUVW��DW�WKH�FXUUHQW�SDFH�RI
SURJUHVV��LW�ZLOO�WDNH�DQRWKHU�����\HDUV�EHIRUH�HFRQRPLF�JHQGHU�SDULW\�LV
DFKLHYHG�DURXQG�WKH�ZRUOG��6HFRQG��SURJUHVV�WRZDUGV�SDULW\�LV�UHPDUNDEO\
VORZ��DQG�SRVVLEO\�VWDOOLQJ�

,Q�OLJKW�RI�WKLV��LW�LV�FULWLFDO�WR�FRQVLGHU�WKH�LPSDFW�RI�WKH�IRXUWK�LQGXVWULDO
UHYROXWLRQ�RQ�WKH�JHQGHU�JDS��+RZ�ZLOO�WKH�DFFHOHUDWLQJ�SDFH�RI�FKDQJH�LQ
WHFKQRORJLHV�WKDW�VSDQ�WKH�SK\VLFDO��GLJLWDO�DQG�ELRORJLFDO�ZRUOGV�DIIHFW�WKH
UROH�WKDW�ZRPHQ�DUH�DEOH�WR�SOD\�LQ�WKH�HFRQRP\��SROLWLFV�DQG�VRFLHW\"

$Q�LPSRUWDQW�TXHVWLRQ�WR�FRQVLGHU�LV�ZKHWKHU�IHPDOH�GRPLQDWHG�RU�PDOH�
GRPLQDWHG�SURIHVVLRQV�DUH�PRUH�VXVFHSWLEOH�WR�DXWRPDWLRQ��7KH�)RUXP¶V
)XWXUH�RI�-REV�UHSRUW�LQGLFDWHV�WKDW�VLJQLILFDQW�MRE�ORVVHV�DUH�OLNHO\�WR�VSDQ
ERWK�W\SHV��:KLOH�WKHUH�KDV�WHQGHG�WR�EH�PRUH�XQHPSOR\PHQW�GXH�WR
DXWRPDWLRQ�LQ�VHFWRUV�LQ�ZKLFK�PHQ�GRPLQDWH�VXFK�DV�PDQXIDFWXULQJ�
FRQVWUXFWLRQ�DQG�LQVWDOODWLRQ��WKH�LQFUHDVLQJ�FDSDELOLWLHV�RI�DUWLILFLDO
LQWHOOLJHQFH�DQG�WKH�DELOLW\�WR�GLJLWL]H�WDVNV�LQ�VHUYLFH�LQGXVWULHV�LQGLFDWH

��



WKDW�D�ZLGH�UDQJH�RI�MREV�DUH�DW�ULVN��IURP�SRVLWLRQV�DW�FDOO�FHQWUHV�LQ
HPHUJLQJ�PDUNHWV��WKH�VRXUFH�RI�OLYHOLKRRGV�IRU�ODUJH�QXPEHUV�RI�\RXQJ
IHPDOH�ZRUNHUV�ZKR�DUH�WKH�ILUVW�LQ�WKHLU�IDPLOLHV�WR�ZRUN��WR�UHWDLO�DQG
DGPLQLVWUDWLYH�UROHV�LQ�GHYHORSHG�HFRQRPLHV��D�NH\�HPSOR\HU�IRU�ORZHU�
PLGGOH�FODVV�ZRPHQ��

/RVLQJ�D�MRE�KDV�QHJDWLYH�HIIHFWV�LQ�PDQ\�FLUFXPVWDQFHV��EXW�WKH�FXPXODWLYH
HIIHFW�RI�VLJQLILFDQW�ORVVHV�DFURVV�ZKROH�MRE�FDWHJRULHV�WKDW�KDYH
WUDGLWLRQDOO\�JLYHQ�ZRPHQ�DFFHVV�WR�WKH�ODERXU�PDUNHW�LV�D�FULWLFDO�FRQFHUQ�
6SHFLILFDOO\��LW�ZLOO�SXW�DW�ULVN�VLQJOH�LQFRPH�KRXVHKROGV�KHDGHG�E\�ORZ�
VNLOOHG�ZRPHQ��GHSUHVV�WRWDO�HDUQLQJV�LQ�WZR�LQFRPH�IDPLOLHV��DQG�ZLGHQ
WKH�DOUHDG\�WURXEOLQJ�JHQGHU�JDS�DURXQG�WKH�ZRUOG�

%XW�ZKDW�DERXW�QHZ�UROHV�DQG�MRE�FDWHJRULHV"�:KDW�QHZ�RSSRUWXQLWLHV�FRXOG
H[LVW�IRU�ZRPHQ�LQ�D�ODERXU�PDUNHW�WUDQVIRUPHG�E\�WKH�IRXUWK�LQGXVWULDO
UHYROXWLRQ"�:KLOH�LW�LV�GLIILFXOW�WR�PDS�WKH�FRPSHWHQFLHV�DQG�VNLOOV�H[SHFWHG
LQ�LQGXVWULHV�QRW�\HW�FUHDWHG��ZH�FDQ�UHDVRQDEO\�DVVXPH�WKDW�GHPDQG�ZLOO
LQFUHDVH�IRU�VNLOOV�WKDW�HQDEOH�ZRUNHUV�WR�GHVLJQ��EXLOG�DQG�ZRUN�DORQJVLGH
WHFKQRORJLFDO�V\VWHPV��RU�LQ�DUHDV�WKDW�ILOO�WKH�JDSV�OHIW�E\�WKHVH
WHFKQRORJLFDO�LQQRYDWLRQV�

%HFDXVH�PHQ�VWLOO�WHQG�WR�GRPLQDWH�FRPSXWHU�VFLHQFH��PDWKHPDWLFDO�DQG
HQJLQHHULQJ�SURIHVVLRQV��LQFUHDVHG�GHPDQG�IRU�VSHFLDOL]HG�WHFKQLFDO�VNLOOV
PD\�H[DFHUEDWH�JHQGHU�LQHTXDOLWLHV��<HW�GHPDQG�PD\�JURZ�IRU�UROHV�WKDW
PDFKLQHV�FDQQRW�IXOILO�DQG�ZKLFK�UHO\�RQ�LQWULQVLFDOO\�KXPDQ�WUDLWV�DQG
FDSDELOLWLHV�VXFK�DV�HPSDWK\�DQG�FRPSDVVLRQ��:RPHQ�DUH�SUHYDOHQW�LQ�PDQ\
VXFK�RFFXSDWLRQV�LQFOXGLQJ�SV\FKRORJLVWV��WKHUDSLVWV��FRDFKHV��HYHQW
SODQQHUV��QXUVHV�DQG�RWKHU�SURYLGHUV�RI�KHDOWKFDUH�

$�NH\�LVVXH�KHUH�LV�WKH�UHODWLYH�UHWXUQ�RQ�WLPH�DQG�HIIRUW�IRU�UROHV�UHTXLULQJ
GLIIHUHQW�WHFKQLFDO�FDSDELOLWLHV��DV�WKHUH�LV�D�ULVN�WKDW�SHUVRQDO�VHUYLFHV�DQG
RWKHU�FXUUHQWO\�IHPDOH�GRPLQDWHG�MRE�FDWHJRULHV�ZLOO�UHPDLQ�XQGHUYDOXHG��,I
VR��WKH�IRXUWK�LQGXVWULDO�UHYROXWLRQ�PD\�OHDG�WR�IXUWKHU�GLYHUJHQFH�EHWZHHQ
PHQ¶V�UROHV�DQG�ZRPHQ¶V��7KLV�ZRXOG�EH�D�QHJDWLYH�RXWFRPH�RI�WKH�IRXUWK
LQGXVWULDO�UHYROXWLRQ��DV�LW�ZRXOG�LQFUHDVH�ERWK�LQHTXDOLW\�RYHUDOO�DQG�WKH
JHQGHU�JDS��PDNLQJ�LW�PRUH�GLIILFXOW�IRU�ZRPHQ�WR�OHYHUDJH�WKHLU�WDOHQWV�LQ
WKH�ZRUNIRUFH�RI�WKH�IXWXUH��,W�ZRXOG�DOVR�SXW�DW�ULVN�WKH�YDOXH�FUHDWHG�E\
LQFUHDVHG�GLYHUVLW\�DQG�WKH�JDLQV�WKDW�ZH�NQRZ�RUJDQL]DWLRQV�FDQ�PDNH�IURP
WKH�HQKDQFHG�FUHDWLYLW\�DQG�HIILFLHQF\�RI�KDYLQJ�JHQGHU�EDODQFHG�WHDPV�DW

��



DOO�OHYHOV��0DQ\�RI�WKH�WUDLWV�DQG�FDSDELOLWLHV�WUDGLWLRQDOO\�DVVRFLDWHG�ZLWK
ZRPHQ�DQG�IHPDOH�SURIHVVLRQV�ZLOO�EH�PXFK�PRUH�QHHGHG�LQ�WKH�HUD�RI�WKH
IRXUWK�LQGXVWULDO�UHYROXWLRQ�

:KLOH�ZH�FDQQRW�SUHGLFW�WKH�GLIIHUHQW�LPSDFW�RQ�PHQ�DQG�ZRPHQ�WKDW�WKH
IRXUWK�LQGXVWULDO�UHYROXWLRQ�ZLOO�KDYH��ZH�VKRXOG�WDNH�WKH�RSSRUWXQLW\�RI�D
WUDQVIRUPLQJ�HFRQRP\�WR�UHGHVLJQ�ODERXU�SROLFLHV�DQG�EXVLQHVV�SUDFWLFHV�WR
HQVXUH�WKDW�ERWK�PHQ�DQG�ZRPHQ�DUH�HPSRZHUHG�WR�WKHLU�IXOO�H[WHQW�

,Q�WRPRUURZ¶V�ZRUOG��PDQ\�QHZ�SRVLWLRQV�DQG�SURIHVVLRQV�ZLOO�HPHUJH�
GULYHQ�QRW�RQO\�E\�WKH�IRXUWK�LQGXVWULDO�UHYROXWLRQ��EXW�DOVR�E\�QRQ�
WHFKQRORJLFDO�IDFWRUV�VXFK�DV�GHPRJUDSKLF�SUHVVXUHV��JHRSROLWLFDO�VKLIWV�DQG
QHZ�VRFLDO�DQG�FXOWXUDO�QRUPV��7RGD\��ZH�FDQQRW�IRUHVHH�H[DFWO\�ZKDW�WKHVH
ZLOO�EH�EXW�,�DP�FRQYLQFHG�WKDW�WDOHQW��PRUH�WKDQ�FDSLWDO��ZLOO�UHSUHVHQW�WKH
FULWLFDO�SURGXFWLRQ�IDFWRU��)RU�WKLV�UHDVRQ��VFDUFLW\�RI�D�VNLOOHG�ZRUNIRUFH
UDWKHU�WKH�DYDLODELOLW\�RI�FDSLWDO�LV�PRUH�OLNHO\�WR�EH�WKH�FULSSOLQJ�OLPLW�WR
LQQRYDWLRQ��FRPSHWLYHQHVV�DQG�JURZWK�

7KLV�PD\�JLYH�ULVH�WR�D�MRE�PDUNHW�LQFUHDVLQJO\�VHJUHJDWHG�LQWR�ORZ�
VNLOO�ORZ�SD\�DQG�KLJK�VNLOO�KLJK�SD\�VHJPHQWV��RU�DV�DXWKRU�DQG�6LOLFRQ
9DOOH\�VRIWZDUH�HQWUHSUHQHXU�0DUWLQ�)RUG�SUHGLFWV����D�KROORZLQJ�RXW�RI�WKH
HQWLUH�EDVH�RI�WKH�MRE�VNLOOV�S\UDPLG��OHDGLQJ�LQ�WXUQ�WR�JURZLQJ�LQHTXDOLW\
DQG�DQ�LQFUHDVH�LQ�VRFLDO�WHQVLRQV�XQOHVV�ZH�SUHSDUH�IRU�WKHVH�FKDQJHV
WRGD\�

6XFK�SUHVVXUHV�ZLOO�DOVR�IRUFH�XV�WR�UHFRQVLGHU�ZKDW�ZH�PHDQ�E\�³KLJK
VNLOO´�LQ�WKH�FRQWH[W�RI�WKH�IRXUWK�LQGXVWULDO�UHYROXWLRQ��7UDGLWLRQDO
GHILQLWLRQV�RI�VNLOOHG�ODERXU�UHO\�RQ�WKH�SUHVHQFH�RI�DGYDQFHG�RU�VSHFLDOLVHG
HGXFDWLRQ�DQG�D�VHW�RI�GHILQHG�FDSDELOLWLHV�ZLWKLQ�D�SURIHVVLRQ�RU�GRPDLQ�RI
H[SHUWLVH��*LYHQ�WKH�LQFUHDVLQJ�UDWH�RI�FKDQJH�RI�WHFKQRORJLHV��WKH�IRXUWK
LQGXVWULDO�UHYROXWLRQ�ZLOO�GHPDQG�DQG�SODFH�PRUH�HPSKDVLV�RQ�WKH�DELOLW\�RI
ZRUNHUV�WR�DGDSW�FRQWLQXRXVO\�DQG�OHDUQ�QHZ�VNLOOV�DQG�DSSURDFKHV�ZLWKLQ�D
YDULHW\�RI�FRQWH[WV�

7KH�)RUXP¶V�)XWXUH�RI�-REV�VWXG\�DOVR�VKRZHG�WKDW�OHVV�WKDQ�����RI�FKLHI
KXPDQ�UHVRXUFHV�RIILFHUV�DUH�DW�OHDVW�UHDVRQDEO\�FRQILGHQW�LQ�WKHLU
RUJDQL]DWLRQ¶V�ZRUNIRUFH�VWUDWHJ\�WR�SUHSDUH�IRU�WKHVH�VKLIWV��7KH�PDLQ
EDUULHUV�WR�D�PRUH�GHFLVLYH�DSSURDFK�LQFOXGH�FRPSDQLHV¶�ODFN�RI

��



XQGHUVWDQGLQJ�RI�WKH�QDWXUH�RI�GLVUXSWLYH�FKDQJHV��OLWWOH�RU�QR�DOLJQPHQW
EHWZHHQ�ZRUNIRUFH�VWUDWHJLHV�DQG�ILUPV¶�LQQRYDWLRQ�VWUDWHJLHV��UHVRXUFH
FRQVWUDLQWV�DQG�VKRUW�WHUP�SURILWDELOLW\�SUHVVXUHV��$V�D�FRQVHTXHQFH��WKHUH
LV�D�PLVPDWFK�EHWZHHQ�WKH�PDJQLWXGH�RI�WKH�XSFRPLQJ�FKDQJHV�DQG�WKH
UHODWLYHO\�PDUJLQDO�DFWLRQV�EHLQJ�WDNHQ�E\�FRPSDQLHV�WR�DGGUHVV�WKHVH
FKDOOHQJHV��2UJDQL]DWLRQV�UHTXLUH�D�QHZ�PLQGVHW�WR�PHHW�WKHLU�RZQ�WDOHQW
QHHGV�DQG�WR�PLWLJDWH�XQGHVLUDEOH�VRFLHWDO�RXWFRPHV�

,PSDFW�RQ�GHYHORSLQJ�HFRQRPLHV

,W�LV�LPSRUWDQW�WR�UHIOHFW�XSRQ�ZKDW�WKLV�PLJKW�PHDQ�IRU�GHYHORSLQJ�FRXQWULHV�
*LYHQ�WKDW�HYHQ�WKH�SDVW�SKDVHV�RI�WKH�LQGXVWULDO�UHYROXWLRQ�KDYH�QRW�\HW
UHDFKHG�PDQ\�RI�WKH�ZRUOG¶V�FLWL]HQV��ZKR�VWLOO�GR�QRW�KDYH�DFFHVV�WR
HOHFWULFLW\��ZDWHU��WUDFWRUV�DQG�RWKHU�PDFKLQHU\���PDQ\�DVSHFWV�RI�WKH�IRXUWK
LQGXVWULDO�UHYROXWLRQ�FKDUDFWHUL]H�WUDQVIRUPDWLRQV�LQ�DGYDQFHG��DQG�WR�D
FHUWDLQ�H[WHQW�PLGGOH�LQFRPH�HFRQRPLHV��KRZHYHU��WKLV�GRHV�QRW�PHDQ�WKDW
WKH�IRXUWK�LQGXVWULDO�UHYROXWLRQ�ZLOO�LQHYLWDEO\�LPSDFW�GHYHORSLQJ
HFRQRPLHV�

$V�\HW��WKH�SUHFLVH�LPSDFW�RI�WKH�IRXUWK�LQGXVWULDO�UHYROXWLRQ�UHPDLQV�WR�EH
VHHQ��,Q�UHFHQW�GHFDGHV��DOWKRXJK�WKHUH�KDV�EHHQ�D�ULVH�LQ�LQHTXDOLW\�ZLWKLQ
FRXQWULHV��WKH�GLVSDULW\�DFURVV�FRXQWULHV�KDV�GHFUHDVHG�VLJQLILFDQWO\��'RHV
WKH�IRXUWK�LQGXVWULDO�UHYROXWLRQ�ULVN�UHYHUVLQJ�WKH�QDUURZLQJ�RI�WKH�JDSV
EHWZHHQ�HFRQRPLHV�WKDW�ZH�KDYH�VHHQ�WR�GDWH�LQ�WHUPV�RI�LQFRPH��VNLOOV�
LQIUDVWUXFWXUH��ILQDQFH�DQG�RWKHU�DUHDV"�2U�ZLOO�WHFKQRORJLHV�DQG�UDSLG
FKDQJHV�EH�KDUQHVVHG�IRU�GHYHORSPHQW�DQG�KDVWHQ�OHDSIURJJLQJ"

7KHVH�GLIILFXOW�TXHVWLRQV�PXVW�EH�JLYHQ�WKH�DWWHQWLRQ�WKH\�UHTXLUH��HYHQ�DW�D
WLPH�ZKHQ�WKH�PRVW�DGYDQFHG�HFRQRPLHV�DUH�SUHRFFXSLHG�ZLWK�WKHLU�RZQ
FKDOOHQJHV��(QVXULQJ�WKDW�VZDWKHV�RI�WKH�JOREH�DUH�QRW�OHIW�EHKLQG�LV�QRW�D
PRUDO�LPSHUDWLYH��LW�LV�D�FULWLFDO�JRDO�WKDW�ZRXOG�PLWLJDWH�WKH�ULVN�RI�JOREDO
LQVWDELOLW\�GXH�WR�JHRSROLWLFDO�DQG�VHFXULW\�FKDOOHQJHV�VXFK�DV�PLJUDWLRQ
IORZV�

2QH�FKDOOHQJLQJ�VFHQDULR�IRU�ORZ�LQFRPH�FRXQWULHV�LV�LI�WKH�IRXUWK�LQGXVWULDO
UHYROXWLRQ�OHDGV�WR�VLJQLILFDQW�³UH�VKRULQJ´�RI�JOREDO�PDQXIDFWXULQJ�WR
DGYDQFHG�HFRQRPLHV��VRPHWKLQJ�YHU\�SRVVLEOH�LI�DFFHVV�WR�ORZ�FRVW�ODERXU
QR�ORQJHU�GULYHV�WKH�FRPSHWLWLYHQHVV�RI�ILUPV��7KH�DELOLW\�WR�GHYHORS�VWURQJ
PDQXIDFWXULQJ�VHFWRUV�VHUYLQJ�WKH�JOREDO�HFRQRP\�EDVHG�RQ�FRVW�DGYDQWDJHV
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LV�D�ZHOO�ZRUQ�GHYHORSPHQW�SDWKZD\��DOORZLQJ�FRXQWULHV�WR�DFFXPXODWH
FDSLWDO��WUDQVIHU�WHFKQRORJ\�DQG�UDLVH�LQFRPHV��,I�WKLV�SDWKZD\�FORVHV��PDQ\
FRXQWULHV�ZLOO�KDYH�WR�UHWKLQN�WKHLU�PRGHOV�DQG�VWUDWHJLHV�RI
LQGXVWULDOL]DWLRQ��:KHWKHU�DQG�KRZ�GHYHORSLQJ�HFRQRPLHV�FDQ�OHYHUDJH�WKH
RSSRUWXQLWLHV�RI�WKH�IRXUWK�LQGXVWULDO�UHYROXWLRQ�LV�D�PDWWHU�RI�SURIRXQG
LPSRUWDQFH�WR�WKH�ZRUOG��LW�LV�HVVHQWLDO�WKDW�IXUWKHU�UHVHDUFK�DQG�WKLQNLQJ�EH
XQGHUWDNHQ�WR�XQGHUVWDQG��GHYHORS�DQG�DGDSW�WKH�VWUDWHJLHV�UHTXLUHG�

7KH�GDQJHU�LV�WKDW�WKH�IRXUWK�LQGXVWULDO�UHYROXWLRQ�ZRXOG�PHDQ�WKDW�D�ZLQQHU�
WDNHV�DOO�G\QDPLF�SOD\V�RXW�EHWZHHQ�FRXQWULHV�DV�ZHOO�DV�ZLWKLQ�WKHP��7KLV
ZRXOG�IXUWKHU�LQFUHDVH�VRFLDO�WHQVLRQV�DQG�FRQIOLFWV��DQG�FUHDWH�D�OHVV
FRKHVLYH��PRUH�YRODWLOH�ZRUOG��SDUWLFXODUO\�JLYHQ�WKDW�SHRSOH�DUH�WRGD\
PXFK�PRUH�DZDUH�RI�DQG�VHQVLWLYH�WR�VRFLDO�LQMXVWLFHV�DQG�WKH�GLVFUHSDQFLHV
LQ�OLYLQJ�FRQGLWLRQV�EHWZHHQ�GLIIHUHQW�FRXQWULHV��8QOHVV�SXEOLF��DQG�SULYDWH�
VHFWRU�OHDGHUV�DVVXUH�FLWL]HQV�WKDW�WKH\�DUH�H[HFXWLQJ�FUHGLEOH�VWUDWHJLHV�WR
LPSURYH�SHRSOHV¶�OLYHV��VRFLDO�XQUHVW��PDVV�PLJUDWLRQ��DQG�YLROHQW
H[WUHPLVP�FRXOG�LQWHQVLI\��WKXV�FUHDWLQJ�ULVNV�IRU�FRXQWULHV�DW�DOO�VWDJHV�RI
GHYHORSPHQW��,W�LV�FUXFLDO�WKDW�SHRSOH�DUH�VHFXUH�LQ�WKH�EHOLHI�WKDW�WKH\�FDQ
HQJDJH�LQ�PHDQLQJIXO�ZRUN�WR�VXSSRUW�WKHPVHOYHV�DQG�WKHLU�IDPLOLHV��EXW
ZKDW�KDSSHQV�LI�WKHUH�LV�LQVXIILFLHQW�GHPDQG�IRU�ODERXU��RU�LI�WKH�VNLOOV
DYDLODEOH�QR�ORQJHU�PDWFK�WKH�GHPDQG"

������7KH�1DWXUH�RI�:RUN

7KH�HPHUJHQFH�RI�D�ZRUOG�ZKHUH�WKH�GRPLQDQW�ZRUN�SDUDGLJP�LV�D�VHULHV�RI
WUDQVDFWLRQV�EHWZHHQ�D�ZRUNHU�DQG�D�FRPSDQ\�PRUH�WKDQ�DQ�HQGXULQJ
UHODWLRQVKLS�ZDV�GHVFULEHG�E\�'DQLHO�3LQN����\HDUV�DJR�LQ�KLV�ERRN�)UHH
$JHQW�1DWLRQ����7KLV�WUHQG�KDV�EHHQ�JUHDWO\�DFFHOHUDWHG�E\�WHFKQRORJLFDO
LQQRYDWLRQ�

7RGD\��WKH�RQ�GHPDQG�HFRQRP\�LV�IXQGDPHQWDOO\�DOWHULQJ�RXU�UHODWLRQVKLS
ZLWK�ZRUN�DQG�WKH�VRFLDO�IDEULF�LQ�ZKLFK�LW�LV�HPEHGGHG��0RUH�HPSOR\HUV
DUH�XVLQJ�WKH�³KXPDQ�FORXG´�WR�JHW�WKLQJV�GRQH��3URIHVVLRQDO�DFWLYLWLHV�DUH
GLVVHFWHG�LQWR�SUHFLVH�DVVLJQPHQWV�DQG�GLVFUHWH�SURMHFWV�DQG�WKHQ�WKURZQ
LQWR�D�YLUWXDO�FORXG�RI�DVSLULQJ�ZRUNHUV�ORFDWHG�DQ\ZKHUH�LQ�WKH�ZRUOG��7KLV
LV�WKH�QHZ�RQ�GHPDQG�HFRQRP\��ZKHUH�SURYLGHUV�RI�ODERXU�DUH�QR�ORQJHU
HPSOR\HHV�LQ�WKH�WUDGLWLRQDO�VHQVH�EXW�UDWKHU�LQGHSHQGHQW�ZRUNHUV�ZKR
SHUIRUP�VSHFLILF�WDVNV��$V�$UXQ�6XQGDUDUDMDQ��SURIHVVRU�DW�WKH�6WHUQ�6FKRRO
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RI�%XVLQHVV�DW�1HZ�<RUN�8QLYHUVLW\��1<8���SXW�LW�LQ�D�1HZ�<RUN�7LPHV
FROXPQ�E\�MRXUQDOLVW�)DUKDG�0DQMRR��³:H�PD\�HQG�XS�ZLWK�D�IXWXUH�LQ
ZKLFK�D�IUDFWLRQ�RI�WKH�ZRUNIRUFH�ZLOO�GR�D�SRUWIROLR�RI�WKLQJV�WR�JHQHUDWH�DQ
LQFRPH�±�\RX�FRXOG�EH�DQ�8EHU�GULYHU��DQ�,QVWDFDUW�VKRSSHU��DQ�$LUEQE�KRVW
DQG�D�7DVNUDEELW´���

7KH�DGYDQWDJHV�IRU�FRPSDQLHV�DQG�SDUWLFXODUO\�IDVW�JURZLQJ�VWDUW�XSV�LQ�WKH
GLJLWDO�HFRQRP\�DUH�FOHDU��$V�KXPDQ�FORXG�SODWIRUPV�FODVVLI\�ZRUNHUV�DV
VHOI�HPSOR\HG��WKH\�DUH�±�IRU�WKH�PRPHQW�±�IUHH�RI�WKH�UHTXLUHPHQW�WR�SD\
PLQLPXP�ZDJHV��HPSOR\HU�WD[HV�DQG�VRFLDO�EHQHILWV��$V�H[SODLQHG�E\
'DQLHO�&DOODJKDQ��FKLHI�H[HFXWLYH�RI�0%$�	�&RPSDQ\�LQ�WKH�8.��LQ�D
)LQDQFLDO�7LPHV�DUWLFOH��³<RX�FDQ�QRZ�JHW�ZKRHYHU�\RX�ZDQW��ZKHQHYHU
\RX�ZDQW��H[DFWO\�KRZ�\RX�ZDQW�LW��$QG�EHFDXVH�WKH\¶UH�QRW�HPSOR\HHV�\RX
GRQ¶W�KDYH�WR�GHDO�ZLWK�HPSOR\PHQW�KDVVOHV�DQG�UHJXODWLRQV�´��

)RU�WKH�SHRSOH�ZKR�DUH�LQ�WKH�FORXG��WKH�PDLQ�DGYDQWDJHV�UHVLGH�LQ�WKH
IUHHGRP��WR�ZRUN�RU�QRW��DQG�WKH�XQULYDOOHG�PRELOLW\�WKDW�WKH\�HQMR\�E\
EHORQJLQJ�WR�D�JOREDO�YLUWXDO�QHWZRUN��6RPH�LQGHSHQGHQW�ZRUNHUV�VHH�WKLV�DV
RIIHULQJ�WKH�LGHDO�FRPELQDWLRQ�RI�D�ORW�RI�IUHHGRP��OHVV�VWUHVV�DQG�JUHDWHU
MRE�VDWLVIDFWLRQ��$OWKRXJK�WKH�KXPDQ�FORXG�LV�LQ�LWV�LQIDQF\��WKHUH�LV�DOUHDG\
VXEVWDQWLDO�DQHFGRWDO�HYLGHQFH�WKDW�LW�HQWDLOV�VLOHQW�RIIVKRULQJ��VLOHQW
EHFDXVH�KXPDQ�FORXG�SODWIRUPV�DUH�QRW�OLVWHG�DQG�GR�QRW�KDYH�WR�GLVFORVH
WKHLU�GDWD��

,V�WKLV�WKH�EHJLQQLQJ�RI�D�QHZ�DQG�IOH[LEOH�ZRUN�UHYROXWLRQ�WKDW�ZLOO
HPSRZHU�DQ\�LQGLYLGXDO�ZKR�KDV�DQ�LQWHUQHW�FRQQHFWLRQ�DQG�WKDW�ZLOO
HOLPLQDWH�WKH�VKRUWDJH�RI�VNLOOV"�2U�ZLOO�LW�WULJJHU�WKH�RQVHW�RI�DQ�LQH[RUDEOH
UDFH�WR�WKH�ERWWRP�LQ�D�ZRUOG�RI�XQUHJXODWHG�YLUWXDO�VZHDWVKRSV"�,I�WKH�UHVXOW
LV�WKH�ODWWHU�±�D�ZRUOG�RI�WKH�SUHFDULDW��D�VRFLDO�FODVV�RI�ZRUNHUV�ZKR�PRYH
IURP�WDVN�WR�WDVN�WR�PDNH�HQGV�PHHW�ZKLOH�VXIIHULQJ�D�ORVV�RI�ODERXU�ULJKWV�
EDUJDLQLQJ�ULJKWV�DQG�MRE�VHFXULW\�±�ZRXOG�WKLV�FUHDWH�D�SRWHQW�VRXUFH�RI
VRFLDO�XQUHVW�DQG�SROLWLFDO�LQVWDELOLW\"�)LQDOO\��FRXOG�WKH�GHYHORSPHQW�RI�WKH
KXPDQ�FORXG�PHUHO\�DFFHOHUDWH�WKH�DXWRPDWLRQ�RI�KXPDQ�MREV"

7KH�FKDOOHQJH�ZH�IDFH�LV�WR�FRPH�XS�ZLWK�QHZ�IRUPV�RI�VRFLDO�DQG
HPSOR\PHQW�FRQWUDFWV�WKDW�VXLW�WKH�FKDQJLQJ�ZRUNIRUFH�DQG�WKH�HYROYLQJ
QDWXUH�RI�ZRUN��:H�PXVW�OLPLW�WKH�GRZQVLGH�RI�WKH�KXPDQ�FORXG�LQ�WHUPV�RI
SRVVLEOH�H[SORLWDWLRQ��ZKLOH�QHLWKHU�FXUWDLOLQJ�WKH�JURZWK�RI�WKH�ODERXU
PDUNHW�QRU�SUHYHQWLQJ�SHRSOH�IURP�ZRUNLQJ�LQ�WKH�PDQQHU�WKH\�FKRRVH��,I�ZH

��



DUH�XQDEOH�WR�GR�WKLV��WKH�IRXUWK�LQGXVWULDO�UHYROXWLRQ�FRXOG�OHDG�WR�WKH�GDUN
VLGH�RI�WKH�IXWXUH�RI�ZRUN��ZKLFK�/\QGD�*UDWWRQ��D�SURIHVVRU�RI�PDQDJHPHQW
SUDFWLFH�DW�/RQGRQ�%XVLQHVV�6FKRRO�GHVFULEHV�LQ�KHU�ERRN�7KH�6KLIW��7KH
)XWXUH�RI�:RUN�LV�$OUHDG\�+HUH���LQFUHDVLQJ�OHYHOV�RI�IUDJPHQWDWLRQ�
LVRODWLRQ�DQG�H[FOXVLRQ�DFURVV�VRFLHWLHV���

$V�,�VWDWH�WKURXJKRXW�WKLV�ERRN��WKH�FKRLFH�LV�RXUV��,W�HQWLUHO\�GHSHQGV�RQ�WKH
SROLF\�DQG�LQVWLWXWLRQDO�GHFLVLRQV�ZH�PDNH��2QH�KDV�WR�EH�DZDUH��KRZHYHU�
WKDW�D�UHJXODWRU\�EDFNODVK�FRXOG�KDSSHQ��WKHUHE\�UHDVVHUWLQJ�WKH�SRZHU�RI
SROLF\PDNHUV�LQ�WKH�SURFHVV�DQG�VWUDLQLQJ�WKH�DGDSWLYH�IRUFHV�RI�D�FRPSOH[
V\VWHP�

7KH�LPSRUWDQFH�RI�SXUSRVH

:H�PXVW�DOVR�NHHS�LQ�PLQG�WKDW�LW�LV�QRW�RQO\�DERXW�WDOHQW�DQG�VNLOOV�
7HFKQRORJ\�HQDEOHV�JUHDWHU�HIILFLHQF\��ZKLFK�PRVW�SHRSOH�ZDQW��<HW�WKH\
DOVR�ZLVK�WR�IHHO�WKDW�WKH\�DUH�QRW�PHUHO\�SDUW�RI�D�SURFHVV�EXW�RI�VRPHWKLQJ
ELJJHU�WKDQ�WKHPVHOYHV��.DUO�0DU[�H[SUHVVHG�KLV�FRQFHUQ�WKDW�WKH�SURFHVV�RI
VSHFLDOL]DWLRQ�ZRXOG�UHGXFH�WKH�VHQVH�RI�SXUSRVH�WKDW�ZH�DOO�VHHN�IURP
ZRUN��ZKLOH�%XFNPLQVWHU�)XOOHU�FDXWLRQHG�WKDW�WKH�ULVNV�RI�RYHU�
VSHFLDOL]DWLRQ�WHQG�³WR�VKXW�RII�WKH�ZLGH�EDQG�WXQLQJ�VHDUFKHV�DQG�WKXV�WR
SUHFOXGH�IXUWKHU�GLVFRYHU\�RI�WKH�DOO�SRZHUIXO�JHQHUDOL]HG�SULQFLSOHV�´��

1RZ��IDFHG�ZLWK�D�FRPELQDWLRQ�RI�LQFUHDVHG�FRPSOH[LW\�DQG�K\SHU�
VSHFLDOL]DWLRQ��ZH�DUH�DW�D�SRLQW�ZKHUH�WKH�GHVLUH�IRU�SXUSRVHIXO�HQJDJHPHQW
LV�EHFRPLQJ�D�PDMRU�LVVXH��7KLV�LV�SDUWLFXODUO\�WKH�FDVH�IRU�WKH�\RXQJHU
JHQHUDWLRQ�ZKR�RIWHQ�IHHO�WKDW�FRUSRUDWH�MREV�FRQVWUDLQ�WKHLU�DELOLW\�WR�ILQG
PHDQLQJ�DQG�SXUSRVH�LQ�OLIH��,Q�D�ZRUOG�ZKHUH�ERXQGDULHV�DUH�GLVDSSHDULQJ
DQG�DVSLUDWLRQV�DUH�FKDQJLQJ��SHRSOH�ZDQW�QRW�RQO\�ZRUN�OLIH�EDODQFH�EXW
DOVR�KDUPRQLRXV�ZRUN�OLIH�LQWHJUDWLRQ��,�DP�FRQFHUQHG�WKDW�WKH�IXWXUH�RI
ZRUN�ZLOO�RQO\�DOORZ�D�PLQRULW\�RI�LQGLYLGXDOV�WR�DFKLHYH�VXFK�IXOILOPHQW�
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����%XVLQHVV

%H\RQG�WKH�FKDQJHV�LQ�JURZWK�SDWWHUQV��ODERXU�PDUNHWV�DQG�WKH�IXWXUH�RI
ZRUN�WKDW�ZLOO�QDWXUDOO\�LQIOXHQFH�DOO�RUJDQLVDWLRQV��WKHUH�LV�HYLGHQFH�WKDW
WKH�WHFKQRORJLHV�WKDW�XQGHUSLQ�WKH�IRXUWK�LQGXVWULDO�UHYROXWLRQ�DUH�KDYLQJ�D
PDMRU�LPSDFW�RQ�KRZ�EXVLQHVVHV�DUH�OHG��RUJDQL]HG�DQG�UHVRXUFHG��2QH
SDUWLFXODU�V\PSWRP�RI�WKLV�SKHQRPHQRQ�LV�WKDW�WKH�KLVWRULFDO�UHGXFWLRQ�LQ�WKH
DYHUDJH�OLIHVSDQ�RI�D�FRUSRUDWLRQ�OLVWHG�RQ�WKH�6	3�����KDV�GURSSHG�IURP
DURXQG����WR�DSSUR[LPDWHO\�������$QRWKHU�LV�WKH�VKLIW�LQ�WKH�WLPH�LW�WDNHV�QHZ
HQWUDQWV�WR�GRPLQDWH�PDUNHWV�DQG�KLW�VLJQLILFDQW�UHYHQXH�PLOHVWRQHV�
)DFHERRN�WRRN�VL[�\HDUV�WR�UHDFK�UHYHQXH�RI����ELOOLRQ�D�\HDU��DQG�*RRJOH
MXVW�ILYH�\HDUV��7KHUH�LV�QR�GRXEW�WKDW�HPHUJLQJ�WHFKQRORJLHV��DOPRVW�DOZD\V
SRZHUHG�DQG�HQDEOHG�E\�GLJLWDO�FDSDELOLWLHV��DUH�LQFUHDVLQJ�WKH�VSHHG�DQG
VFDOH�RI�FKDQJH�IRU�EXVLQHVVHV�

7KLV�DOVR�UHLQIRUFHV�DQ�XQGHUO\LQJ�WKHPH�LQ�P\�FRQYHUVDWLRQV�ZLWK�JOREDO
&(2V�DQG�VHQLRU�EXVLQHVV�H[HFXWLYHV��QDPHO\��WKDW�WKH�GHOXJH�RI�LQIRUPDWLRQ
DYDLODEOH�WRGD\��WKH�YHORFLW\�RI�GLVUXSWLRQ�DQG�WKH�DFFHOHUDWLRQ�RI�LQQRYDWLRQ
DUH�KDUG�WR�FRPSUHKHQG�RU�DQWLFLSDWH��7KH\�FRQVWLWXWH�D�VRXUFH�RI�FRQVWDQW
VXUSULVH��,Q�VXFK�D�FRQWH[W��LW�LV�D�OHDGHU¶V�DELOLW\�WR�FRQWLQXDOO\�OHDUQ��DGDSW
DQG�FKDOOHQJH�KLV�RU�KHU�RZQ�FRQFHSWXDO�DQG�RSHUDWLQJ�PRGHOV�RI�VXFFHVV
WKDW�ZLOO�GLVWLQJXLVK�WKH�QH[W�JHQHUDWLRQ�RI�VXFFHVVIXO�EXVLQHVV�OHDGHUV�

7KHUHIRUH��WKH�ILUVW�LPSHUDWLYH�RI�WKH�EXVLQHVV�LPSDFW�PDGH�E\�WKH�IRXUWK
LQGXVWULDO�UHYROXWLRQ�LV�WKH�XUJHQW�QHHG�WR�ORRN�DW�RQHVHOI�DV�D�EXVLQHVV
OHDGHU�DQG�DW�RQH¶V�RZQ�RUJDQL]DWLRQ��,V�WKHUH�HYLGHQFH�RI�WKH�RUJDQL]DWLRQ
DQG�OHDGHUVKLS�FDSDFLW\�WR�OHDUQ�DQG�FKDQJH"�,V�WKHUH�D�WUDFN�UHFRUG�RI
SURWRW\SLQJ�DQG�LQYHVWPHQW�GHFLVLRQ�PDNLQJ�DW�D�IDVW�SDFH"�'RHV�WKH�FXOWXUH
DFFHSW�LQQRYDWLRQ�DQG�IDLOXUH"�(YHU\WKLQJ�,�VHH�LQGLFDWHV�WKDW�WKH�ULGH�ZLOO
RQO\�JHW�IDVWHU��WKH�FKDQJHV�ZLOO�EH�IXQGDPHQWDO��DQG�WKH�MRXUQH\�ZLOO
WKHUHIRUH�UHTXLUH�D�KDUG�DQG�KRQHVW�ORRN�DW�WKH�DELOLW\�RI�RUJDQL]DWLRQV�WR
RSHUDWH�ZLWK�VSHHG�DQG�DJLOLW\�

6RXUFHV�RI�GLVUXSWLRQ

0XOWLSOH�VRXUFHV�RI�GLVUXSWLRQ�WULJJHU�GLIIHUHQW�IRUPV�RI�EXVLQHVV�LPSDFW��2Q
WKH�VXSSO\�VLGH��PDQ\�LQGXVWULHV�DUH�VHHLQJ�WKH�LQWURGXFWLRQ�RI�QHZ
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WHFKQRORJLHV�WKDW�FUHDWH�HQWLUHO\�QHZ�ZD\V�RI�VHUYLQJ�H[LVWLQJ�QHHGV�DQG
VLJQLILFDQWO\�GLVUXSW�H[LVWLQJ�YDOXH�FKDLQV��([DPSOHV�DERXQG��1HZ�VWRUDJH
DQG�JULG�WHFKQRORJLHV�LQ�HQHUJ\�ZLOO�DFFHOHUDWH�WKH�VKLIW�WRZDUGV�PRUH
GHFHQWUDOL]HG�VRXUFHV��7KH�ZLGHVSUHDG�DGRSWLRQ�RI��'�SULQWLQJ�ZLOO�PDNH
GLVWULEXWHG�PDQXIDFWXULQJ�DQG�VSDUH�SDUW�PDLQWHQDQFH�HDVLHU�DQG�FKHDSHU�
5HDO�WLPH�LQIRUPDWLRQ�DQG�LQWHOOLJHQFH�ZLOO�SURYLGH�XQLTXH�LQVLJKWV�RQ
FXVWRPHUV�DQG�DVVHW�SHUIRUPDQFH�WKDW�ZLOO�DPSOLI\�RWKHU�WHFKQRORJLFDO
WUHQGV�

'LVUXSWLRQ�DOVR�IORZV�IURP�DJLOH��LQQRYDWLYH�FRPSHWLWRUV�ZKR��E\�DFFHVVLQJ
JOREDO�GLJLWDO�SODWIRUPV�IRU�UHVHDUFK��GHYHORSPHQW��PDUNHWLQJ��VDOHV�DQG
GLVWULEXWLRQ��FDQ�RYHUWDNH�ZHOO�HVWDEOLVKHG�LQFXPEHQWV�IDVWHU�WKDQ�HYHU�E\
LPSURYLQJ�WKH�TXDOLW\��VSHHG�RU�SULFH�DW�ZKLFK�WKH\�GHOLYHU�YDOXH��7KLV�LV�WKH
UHDVRQ�ZK\�PDQ\�EXVLQHVV�OHDGHUV�FRQVLGHU�WKHLU�ELJJHVW�WKUHDW�WR�EH
FRPSHWLWRUV�WKDW�DUH�QRW�\HW�UHJDUGHG�DV�VXFK��,W�ZRXOG�EH�D�PLVWDNH�
KRZHYHU��WR�WKLQN�WKDW�FRPSHWLWLYH�GLVUXSWLRQ�ZLOO�FRPH�RQO\�WKURXJK�VWDUW�
XSV��'LJLWL]DWLRQ�DOVR�HQDEOHV�ODUJH�LQFXPEHQWV�WR�FURVV�LQGXVWU\�ERXQGDULHV
E\�OHYHUDJLQJ�WKHLU�FXVWRPHU�EDVH��LQIUDVWUXFWXUH�RU�WHFKQRORJ\��7KH�PRYH�RI
WHOHFRPPXQLFDWLRQV�FRPSDQLHV�LQWR�KHDOWKFDUH�DQG�DXWRPRWLYH�VHJPHQWV�DUH
H[DPSOHV��6L]H�FDQ�VWLOO�EH�D�FRPSHWLWLYH�DGYDQWDJH�LI�VPDUWO\�OHYHUDJHG�

0DMRU�VKLIWV�RQ�WKH�GHPDQG�VLGH�DUH�DOVR�GLVUXSWLQJ�EXVLQHVV��,QFUHDVLQJ
WUDQVSDUHQF\��FRQVXPHU�HQJDJHPHQW�DQG�QHZ�SDWWHUQV�RI�FRQVXPHU
EHKDYLRXU��LQFUHDVLQJO\�EXLOW�XSRQ�DFFHVV�WR�PRELOH�QHWZRUNV�DQG�GDWD�
IRUFH�FRPSDQLHV�WR�DGDSW�WKH�ZD\�WKH\�GHVLJQ��PDUNHW�DQG�GHOLYHU�H[LVWLQJ
DQG�QHZ�SURGXFWV�DQG�VHUYLFHV�

2YHUDOO��,�VHH�WKH�LPSDFW�RI�WKH�IRXUWK�LQGXVWULDO�UHYROXWLRQ�RQ�EXVLQHVV�DV�DQ
LQH[RUDEOH�VKLIW�IURP�WKH�VLPSOH�GLJLWL]DWLRQ�WKDW�FKDUDFWHUL]HG�WKH�WKLUG
LQGXVWULDO�UHYROXWLRQ�WR�D�PXFK�PRUH�FRPSOH[�IRUP�RI�LQQRYDWLRQ�EDVHG�RQ
WKH�FRPELQDWLRQ�RI�PXOWLSOH�WHFKQRORJLHV�LQ�QRYHO�ZD\V��7KLV�LV�IRUFLQJ�DOO
FRPSDQLHV�WR�UH�H[DPLQH�WKH�ZD\�WKH\�GR�EXVLQHVV�DQG�WDNHV�GLIIHUHQW�IRUPV�
)RU�VRPH�FRPSDQLHV��FDSWXULQJ�QHZ�IURQWLHUV�RI�YDOXH�PD\�FRQVLVW�RI
GHYHORSLQJ�QHZ�EXVLQHVVHV�LQ�DGMDFHQW�VHJPHQWV��ZKLOH�IRU�RWKHUV��LW�LV
DERXW�LGHQWLI\LQJ�VKLIWLQJ�SRFNHWV�RI�YDOXH�LQ�H[LVWLQJ�VHFWRUV�

7KH�ERWWRP�OLQH��KRZHYHU��UHPDLQV�WKH�VDPH��%XVLQHVV�OHDGHUV�DQG�VHQLRU
H[HFXWLYHV�QHHG�WR�XQGHUVWDQG�WKDW�GLVUXSWLRQ�DIIHFWV�ERWK�WKH�GHPDQG�DQG
VXSSO\�VLGHV�RI�WKHLU�EXVLQHVV��7KLV��LQ�WXUQ��PXVW�FRPSHO�WKHP�WR�FKDOOHQJH
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WKH�DVVXPSWLRQV�RI�WKHLU�RSHUDWLQJ�WHDPV�DQG�ILQG�QHZ�ZD\V�RI�GRLQJ�WKLQJV�
,Q�VKRUW��WKH\�KDYH�WR�LQQRYDWH�FRQWLQXRXVO\�

)RXU�PDMRU�LPSDFWV

7KH�IRXUWK�LQGXVWULDO�UHYROXWLRQ�KDV�IRXU�PDLQ�HIIHFWV�RQ�EXVLQHVV�DFURVV
LQGXVWULHV�

±�FXVWRPHU�H[SHFWDWLRQV�DUH�VKLIWLQJ
±�SURGXFWV�DUH�EHLQJ�HQKDQFHG�E\�GDWD��ZKLFK�LPSURYHV�DVVHW�SURGXFWLYLW\
±�QHZ�SDUWQHUVKLSV�DUH�EHLQJ�IRUPHG�DV�FRPSDQLHV�OHDUQ�WKH�LPSRUWDQFH�RI
QHZ�IRUPV�RI�FROODERUDWLRQ��DQG

±�RSHUDWLQJ�PRGHOV�DUH�EHLQJ�WUDQVIRUPHG�LQWR�QHZ�GLJLWDO�PRGHOV�

������&XVWRPHU�([SHFWDWLRQV

&XVWRPHUV��ZKHWKHU�DV�LQGLYLGXDOV��%�&��RU�EXVLQHVVHV��%�%���DUH
LQFUHDVLQJO\�DW�WKH�FHQWUH�RI�WKH�GLJLWDO�HFRQRP\��ZKLFK�LV�DOO�DERXW�KRZ�WKH\
DUH�VHUYHG��&XVWRPHU�H[SHFWDWLRQV�DUH�EHLQJ�UHGHILQHG�LQWR�H[SHULHQFHV�
7KH�$SSOH�H[SHULHQFH��IRU�H[DPSOH��LV�QRW�MXVW�DERXW�KRZ�ZH�XVH�WKH
SURGXFW�EXW�DOVR�DERXW�WKH�SDFNDJLQJ��WKH�EUDQG��WKH�VKRSSLQJ�DQG�WKH
FXVWRPHU�VHUYLFH��$SSOH�LV�WKXV�UHGHILQLQJ�H[SHFWDWLRQV�WR�LQFOXGH�SURGXFW
H[SHULHQFH�

7UDGLWLRQDO�DSSURDFKHV�WR�GHPRJUDSKLF�VHJPHQWDWLRQ�DUH�VKLIWLQJ�WR
WDUJHWLQJ�WKURXJK�GLJLWDO�FULWHULD��ZKHUH�SRWHQWLDO�FXVWRPHUV�FDQ�EH
LGHQWLILHG�EDVHG�RQ�WKHLU�ZLOOLQJQHVV�WR�VKDUH�GDWD�DQG�LQWHUDFW��$V�WKH�VKLIW
IURP�RZQHUVKLS�WR�VKDUHG�DFFHVV�DFFHOHUDWHV��SDUWLFXODUO\�LQ�FLWLHV���GDWD
VKDULQJ�ZLOO�EH�D�QHFHVVDU\�SDUW�RI�WKH�YDOXH�SURSRVLWLRQ��)RU�H[DPSOH��FDU�
VKDULQJ�VFKHPHV�ZLOO�UHTXLUH�WKH�LQWHJUDWLRQ�RI�SHUVRQDO�DQG�ILQDQFLDO
LQIRUPDWLRQ�DFURVV�PXOWLSOH�FRPSDQLHV�LQ�WKH�DXWRPRWLYH��XWLOLW\�
FRPPXQLFDWLRQV�DQG�EDQNLQJ�VHFWRUV�

0RVW�FRPSDQLHV�SURIHVV�WR�EH�FXVWRPHU�FHQWULF��EXW�WKHLU�FODLPV�ZLOO�EH
WHVWHG�DV�UHDO�WLPH�GDWD�DQG�DQDO\WLFV�DUH�DSSOLHG�WR�WKH�ZD\�WKH\�WDUJHW�DQG
VHUYH�WKHLU�FXVWRPHUV��7KH�GLJLWDO�DJH�LV�DERXW�DFFHVVLQJ�DQG�XVLQJ�GDWD�
UHILQLQJ�WKH�SURGXFWV�DQG�H[SHULHQFHV��DQG�PRYLQJ�WR�D�ZRUOG�RI�FRQWLQXDO
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DGMXVWPHQW�DQG�UHILQHPHQW�ZKLOH�HQVXULQJ�WKDW�WKH�KXPDQ�GLPHQVLRQ�RI�WKH
LQWHUDFWLRQ�UHPDLQV�DW�WKH�KHDUW�RI�WKH�SURFHVV�

,W�LV�WKH�DELOLW\�WR�WDS�LQWR�PXOWLSOH�VRXUFHV�RI�GDWD�±�IURP�SHUVRQDO�WR
LQGXVWULDO��IURP�OLIHVW\OH�WR�EHKDYLRXUDO�±�WKDW�RIIHUV�JUDQXODU�LQVLJKWV�LQWR
WKH�FXVWRPHU¶V�SXUFKDVLQJ�MRXUQH\�WKDW�ZRXOG�KDYH�EHHQ�LQFRQFHLYDEOH�XQWLO
UHFHQWO\��7RGD\��GDWD�DQG�PHWULFV�GHOLYHU�LQ�TXDVL�UHDO�WLPH�FULWLFDO�LQVLJKWV
LQWR�FXVWRPHU�QHHGV�DQG�EHKDYLRXUV�WKDW�GULYH�PDUNHWLQJ�DQG�VDOHV
GHFLVLRQV�

7KLV�WUHQG�RI�GLJLWL]DWLRQ�LV�FXUUHQWO\�WRZDUGV�PRUH�WUDQVSDUHQF\��PHDQLQJ
PRUH�GDWD�LQ�WKH�VXSSO\�FKDLQ��PRUH�GDWD�DW�WKH�ILQJHUWLSV�RI�FRQVXPHUV�DQG
KHQFH�PRUH�SHHU�WR�SHHU�FRPSDULVRQV�RQ�WKH�SHUIRUPDQFH�RI�SURGXFWV�WKDW
VKLIW�SRZHU�WR�FRQVXPHUV��$V�DQ�H[DPSOH��SULFH�FRPSDULVRQ�ZHEVLWHV�PDNH
LW�HDV\�WR�FRPSDUH�SULFHV��WKH�TXDOLW\�RI�VHUYLFH��DQG�WKH�SHUIRUPDQFH�RI�WKH
SURGXFW��,Q�D�PRXVH�FOLFN�RU�ILQJHU�VZLSH��FRQVXPHUV�LQVWDQWDQHRXVO\�PRYH
DZD\�IURP�RQH�EUDQG��VHUYLFH�RU�GLJLWDO�UHWDLOHU�WR�WKH�QH[W��&RPSDQLHV�DUH
QR�ORQJHU�DEOH�WR�VKLUN�DFFRXQWDELOLW\�IRU�SRRU�SHUIRUPDQFH��%UDQG�HTXLW\�LV
D�SUL]H�KDUG�ZRQ�DQG�HDVLO\�ORVW��7KLV�ZLOO�RQO\�EH�DPSOLILHG�LQ�D�PRUH
WUDQVSDUHQW�ZRUOG�

7R�D�ODUJH�H[WHQW��WKH�PLOOHQQLDO�JHQHUDWLRQ�LV�VHWWLQJ�FRQVXPHU�WUHQGV��:H
QRZ�OLYH�LQ�DQ�RQ�GHPDQG�ZRUOG�ZKHUH����ELOOLRQ�:KDWV$SS�PHVVDJHV�DUH
VHQW�HYHU\�GD\���DQG�ZKHUH�����RI�\RXQJ�SHRSOH�LQ�WKH�86�VD\�WKHLU�VPDUW
SKRQH�QHYHU�OHDYHV�WKHLU�VLGH�DQG�����XVH�WKHLU�FDPHUD�IXQFWLRQ�GDLO\���
7KLV�LV�D�ZRUOG�ZKLFK�LV�PXFK�PRUH�DERXW�SHHU�WR�SHHU�VKDULQJ�DQG�XVHU�
JHQHUDWHG�FRQWHQW��,W�LV�D�ZRUOG�RI�WKH�QRZ��D�UHDO�WLPH�ZRUOG�ZKHUH�WUDIILF
GLUHFWLRQV�DUH�LQVWDQWO\�SURYLGHG�DQG�JURFHULHV�DUH�GHOLYHUHG�GLUHFWO\�WR
\RXU�GRRU��7KLV�³QRZ�ZRUOG´�UHTXLUHV�FRPSDQLHV�WR�UHVSRQG�LQ�UHDO�WLPH
ZKHUHYHU�WKH\�DUH�RU�WKHLU�FXVWRPHUV�RU�FOLHQWV�PD\�EH�

,W�ZRXOG�EH�D�PLVWDNH�WR�DVVXPH�WKDW�WKLV�LV�FRQILQHG�WR�KLJK�LQFRPH
HFRQRPLHV��7DNH�RQOLQH�VKRSSLQJ�LQ�&KLQD��2Q����1RYHPEHU�������GXEEHG
6LQJOHV�'D\�E\�WKH�$OLEDED�*URXS��WKH�H�FRPPHUFH�VHUYLFH�KDQGOHG�PRUH
WKDQ�����ELOOLRQ�RI�RQOLQH�WUDQVDFWLRQV��ZLWK�����RI�VDOHV�WKURXJK�PRELOH
GHYLFHV����$QRWKHU�H[DPSOH�LV�VXE�6DKDUDQ�$IULFD��ZKLFK�LV�WKH�IDVWHVW�
JURZLQJ�UHJLRQ�LQ�WHUPV�RI�PRELOH�SKRQH�VXEVFULSWLRQV��GHPRQVWUDWLQJ�KRZ
PRELOH�LQWHUQHW�LV�OHDSIURJJLQJ�IL[HG�OLQH�DFFHVV��*60�$VVRFLDWLRQ�H[SHFWV
DQ�DGGLWLRQDO�����PLOOLRQ�PRELOH�LQWHUQHW�XVHUV�LQ�VXE�6DKDUDQ�$IULFD�RYHU
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WKH�QH[W�ILYH�\HDUV����$QG�ZKLOH�DGYDQFHG�HFRQRPLHV�KDYH�WKH�KLJKHVW
SHQHWUDWLRQ�UDWHV�RI�VRFLDO�PHGLD��(DVW�$VLD��6RXWK�(DVW�$VLD�DQG�&HQWUDO
$PHULFD�DUH�DERYH�WKH�JOREDO�DYHUDJH�RI�����DQG�JURZLQJ�IDVW��:H&KDW
�:HL[LQ���D�&KLQD�EDVHG�PRELOH�WH[W�DQG�YRLFH�PHVVDJLQJ�VHUYLFH��JDLQHG
DURXQG�����PLOOLRQ�XVHUV�LQ�MXVW����PRQWKV�WR�WKH�HQG�RI�������\HDU�RQ�\HDU
JURZWK�RI�DW�OHDVW�������

������'DWD�(QKDQFHG�3URGXFWV

1HZ�WHFKQRORJLHV�DUH�WUDQVIRUPLQJ�KRZ�RUJDQL]DWLRQV�SHUFHLYH�DQG�PDQDJH
WKHLU�DVVHWV��DV�SURGXFWV�DQG�VHUYLFHV�DUH�HQKDQFHG�ZLWK�GLJLWDO�FDSDELOLWLHV
WKDW�LQFUHDVH�WKHLU�YDOXH��7HVOD��IRU�H[DPSOH��VKRZV�KRZ�RYHU�WKH�DLU
VRIWZDUH�XSGDWHV�DQG�FRQQHFWLYLW\�FDQ�EH�XVHG�WR�HQKDQFH�D�SURGXFW��D�FDU�
DIWHU�SXUFKDVH��UDWKHU�WKDQ�OHW�LW�GHSUHFLDWH�RYHU�WLPH�

1RW�RQO\�DUH�QHZ�PDWHULDOV�PDNLQJ�DVVHWV�PRUH�GXUDEOH�DQG�UHVLOLHQW�EXW
GDWD�DQG�DQDO\WLFV�DUH�DOVR�WUDQVIRUPLQJ�WKH�UROH�RI�PDLQWHQDQFH��$QDO\VLV
SURYLGHG�E\�VHQVRUV�SODFHG�RQ�DVVHWV�HQDEOHV�WKHLU�FRQVWDQW�PRQLWRULQJ�DQG
SURDFWLYH�PDLQWHQDQFH�DQG��LQ�GRLQJ�VR��PD[LPL]HV�WKHLU�XWLOL]DWLRQ��,W�LV�QR
ORQJHU�DERXW�ILQGLQJ�VSHFLILF�IDXOWV�EXW�UDWKHU�DERXW�XVLQJ�SHUIRUPDQFH
EHQFKPDUNV��EDVHG�RQ�GDWD�VXSSOLHG�E\�VHQVRUV�DQG�PRQLWRUHG�WKURXJK
DOJRULWKPV��WKDW�FDQ�KLJKOLJKW�ZKHQ�D�SLHFH�RI�HTXLSPHQW�LV�PRYLQJ�RXWVLGH
LWV�QRUPDO�RSHUDWLQJ�ZLQGRZ��2Q�DLUFUDIWV��IRU�H[DPSOH��WKH�DLUOLQH�FRQWURO
FHQWUHV�NQRZ�EHIRUH�WKH�SLORWV�GR�LI�DQ�HQJLQH�LV�GHYHORSLQJ�D�IDXOW�RQ�D
SDUWLFXODU�SODQH��7KH\�FDQ�WKHUHIRUH�LQVWUXFW�WKH�SLORW�RQ�ZKDW�WR�GR�DQG
PRELOL]H�WKH�PDLQWHQDQFH�FUHZ�LQ�DGYDQFH�DW�WKH�IOLJKW�GHVWLQDWLRQ�

,Q�DGGLWLRQ�WR�PDLQWHQDQFH��WKH�DELOLW\�WR�SUHGLFW�WKH�SHUIRUPDQFH�RI�DQ�DVVHW
HQDEOHV�QHZ�EXVLQHVV�PRGHOV�WR�EH�HVWDEOLVKHG��$VVHW�SHUIRUPDQFH�FDQ�EH
PHDVXUHG�DQG�PRQLWRUHG�RYHU�WLPH�±�DQDO\WLFV�SURYLGH�LQVLJKWV�RQ
RSHUDWLRQDO�WROHUDQFHV�DQG�SURYLGH�WKH�EDVLV�IRU�RXWVRXUFLQJ�SURGXFWV�WKDW
DUH�QRW�FRUH�RU�VWUDWHJLF�WR�WKH�QHHGV�RI�WKH�EXVLQHVV��6$3�LV�DQ�H[DPSOH�RI�D
FRPSDQ\�WKDW�LV�OHYHUDJLQJ�GDWD�IURP�SK\VLFDO�SURGXFWV�HPEHGGHG�LQ
DJULFXOWXUH�WR�LQFUHDVH�XSWLPH�DQG�XWLOL]DWLRQ�

7KH�DELOLW\�WR�SUHGLFW�WKH�SHUIRUPDQFH�RI�DQ�DVVHW�DOVR�RIIHUV�QHZ
RSSRUWXQLWLHV�WR�SULFH�VHUYLFHV��$VVHWV�ZLWK�KLJK�WKURXJKSXW�VXFK�DV�OLIWV�RU
ZDONZD\V�FDQ�EH�SULFHG�E\�DVVHW�SHUIRUPDQFH��DQG�VHUYLFH�SURYLGHUV�FDQ
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EH�SDLG�RQ�WKH�EDVLV�RI�DFWXDO�SHUIRUPDQFH�DJDLQVW�D�WKUHVKROG�RI������
XSWLPH�RYHU�D�JLYHQ�SHULRG��7DNH�WKH�H[DPSOH�RI�WUXFN�IOHHWV��/RQJ�GLVWDQFH
KDXOHUV�DUH�LQWHUHVWHG�LQ�SURSRVLWLRQV�ZKHUH�WKH\�SD\�WLUH�PDQXIDFWXUHUV�E\
WKH�������NLORPHWUHV�RI�URDG�XVH�UDWKHU�WKDQ�SHULRGLFDOO\�EX\LQJ�QHZ�WLUHV�
7KLV�LV�EHFDXVH�WKH�FRPELQDWLRQ�RI�VHQVRUV�DQG�DQDO\WLFV�HQDEOHV�WLUH
FRPSDQLHV�WR�PRQLWRU�GULYHU�SHUIRUPDQFH��IXHO�FRQVXPSWLRQ�DQG�WLUH�ZHDU�WR
RIIHU�D�FRPSOHWH�HQG�WR�HQG�VHUYLFH�

������&ROODERUDWLYH�,QQRYDWLRQ

$�ZRUOG�RI�FXVWRPHU�H[SHULHQFHV��GDWD�EDVHG�VHUYLFHV�DQG�DVVHW
SHUIRUPDQFH�WKURXJK�DQDO\WLFV�UHTXLUHV�QHZ�IRUPV�RI�FROODERUDWLRQ�
SDUWLFXODUO\�JLYHQ�WKH�VSHHG�DW�ZKLFK�LQQRYDWLRQ�DQG�GLVUXSWLRQ�DUH�WDNLQJ
SODFH��7KLV�LV�WUXH�IRU�LQFXPEHQWV�DQG�HVWDEOLVKHG�EXVLQHVVHV�EXW�DOVR�IRU
\RXQJ��G\QDPLF�ILUPV��7KH�IRUPHU�RIWHQ�ODFN�VSHFLILF�VNLOOV�DQG�KDYH�ORZHU
VHQVLWLYLW\�WR�HYROYLQJ�FXVWRPHU�QHHGV��ZKLOH�WKH�ODWWHU�DUH�FDSLWDO�SRRU�DQG
ODFN�WKH�ULFK�GDWD�JHQHUDWHG�E\�PDWXUH�RSHUDWLRQV�

$V�D�WKH�)RUXP¶V�&ROODERUDWLYH�,QQRYDWLRQ��7UDQVIRUPLQJ�%XVLQHVV�
'ULYLQJ�*URZWK�UHSRUW�RXWOLQHV��ZKHQ�ILUPV�VKDUH�UHVRXUFHV�WKURXJK
FROODERUDWLYH�LQQRYDWLRQ��VLJQLILFDQW�YDOXH�FDQ�EH�FUHDWHG�IRU�ERWK�SDUWLHV�DV
ZHOO�DV�IRU�WKH�HFRQRPLHV�LQ�ZKLFK�VXFK�FROODERUDWLRQV�WDNH�SODFH��2QH�VXFK
H[DPSOH�LV�WKH�UHFHQW�FROODERUDWLRQ�EHWZHHQ�WKH�LQGXVWULDO�JLDQW�6LHPHQV�
ZKLFK�VSHQGV�DURXQG����ELOOLRQ�D�\HDU�LQ�UHVHDUFK�DQG�GHYHORSPHQW��DQG
$\DVGL��DQ�LQQRYDWLYH�PDFKLQH�OHDUQLQJ�FRPSDQ\�DQG�)RUXP�7HFKQRORJ\
3LRQHHU�IRXQGHG�DW�6WDQIRUG�8QLYHUVLW\�LQ�������7KLV�SDUWQHUVKLS�JLYHV
6LHPHQV�DFFHVV�WR�D�SDUWQHU�WKDW�FDQ�KHOS�VROYH�FRPSOH[�FKDOOHQJHV�RI
H[WUDFWLQJ�LQVLJKWV�IURP�YDVW�GDWD��ZKLOH�$\DVGL�FDQ�YDOLGDWH�LWV�WRSRORJLFDO
GDWD�DQDO\VLV�DSSURDFK�ZLWK�UHDO�ZRUOG�GDWD��ZKLOH�H[SDQGLQJ�PDUNHW
SUHVHQFH�

6XFK�FROODERUDWLRQV��KRZHYHU��DUH�RIWHQ�IDU�IURP�VWUDLJKWIRUZDUG��7KH\
UHTXLUH�VLJQLILFDQW�LQYHVWPHQW�IURP�ERWK�SDUWLHV�WR�GHYHORS�ILUP�VWUDWHJ\�
VHDUFK�IRU�DSSURSULDWH�SDUWQHUV��HVWDEOLVK�FRPPXQLFDWLRQ�FKDQQHOV��DOLJQ
SURFHVVHV��DQG�IOH[LEO\�UHVSRQG�WR�FKDQJLQJ�FRQGLWLRQV��ERWK�LQVLGH�DQG
RXWVLGH�WKH�SDUWQHUVKLS��6RPHWLPHV��VXFK�FROODERUDWLRQV�VSDZQ�HQWLUHO\�QHZ
EXVLQHVV�PRGHOV�VXFK�DV�FLW\�FDU�VKDULQJ�VFKHPHV��ZKLFK�EULQJ�WRJHWKHU
EXVLQHVVHV�IURP�PXOWLSOH�LQGXVWULHV�WR�SURYLGH�DQ�LQWHJUDWHG�FXVWRPHU
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H[SHULHQFH��7KLV�LV�RQO\�DV�JRRG�DV�WKH�ZHDNHVW�OLQN�LQ�WKH�SDUWQHUVKLS
FKDLQ��&RPSDQLHV�QHHG�WR�JR�ZHOO�EH\RQG�PDUNHWLQJ�DQG�VDOHV�DJUHHPHQWV�WR
XQGHUVWDQG�KRZ�WR�DGRSW�FRPSUHKHQVLYH�FROODERUDWLYH�DSSURDFKHV��7KH
IRXUWK�LQGXVWULDO�UHYROXWLRQ�IRUFHV�FRPSDQLHV�WR�WKLQN�DERXW�KRZ�RIIOLQH�DQG
RQOLQH�ZRUOGV�ZRUN�WRJHWKHU�LQ�SUDFWLFH�

������1HZ�2SHUDWLQJ�0RGHOV

$OO�WKHVH�GLIIHUHQW�LPSDFWV�UHTXLUH�FRPSDQLHV�WR�UHWKLQN�WKHLU�RSHUDWLQJ
PRGHOV��$FFRUGLQJO\��VWUDWHJLF�SODQQLQJ�LV�EHLQJ�FKDOOHQJHG�E\�WKH�QHHG�IRU
FRPSDQLHV�WR�RSHUDWH�IDVWHU�DQG�ZLWK�JUHDWHU�DJLOLW\�

$V�PHQWLRQHG�HDUOLHU��DQ�LPSRUWDQW�RSHUDWLQJ�PRGHO�HQDEOHG�E\�WKH�QHWZRUN
HIIHFWV�RI�GLJLWL]DWLRQ�LV�WKH�SODWIRUP��:KLOH�WKH�WKLUG�LQGXVWULDO�UHYROXWLRQ
VDZ�WKH�HPHUJHQFH�RI�SXUHO\�GLJLWDO�SODWIRUPV��D�KDOOPDUN�RI�WKH�IRXUWK
LQGXVWULDO�UHYROXWLRQ�LV�WKH�DSSHDUDQFH�RI�JOREDO�SODWIRUPV�LQWLPDWHO\
FRQQHFWHG�WR�WKH�SK\VLFDO�ZRUOG��7KH�SODWIRUP�VWUDWHJ\�LV�ERWK�SURILWDEOH
DQG�GLVUXSWLYH��5HVHDUFK�E\�WKH�0,7�6ORDQ�6FKRRO�RI�0DQDJHPHQW�VKRZV
WKDW����RXW�RI�WKH�WRS����EUDQGV�E\�PDUNHW�FDSLWDOL]DWLRQ�LQ������ZHUH
SODWIRUP�RULHQWHG�FRPSDQLHV���

3ODWIRUP�VWUDWHJLHV��FRPELQHG�ZLWK�WKH�QHHG�WR�EH�PRUH�FXVWRPHU�FHQWULF
DQG�WR�HQKDQFH�SURGXFWV�ZLWK�GDWD��DUH�VKLIWLQJ�PDQ\�LQGXVWULHV�IURP�D�IRFXV
RQ�VHOOLQJ�SURGXFWV�WR�GHOLYHULQJ�VHUYLFHV��$Q�LQFUHDVLQJ�QXPEHU�RI
FRQVXPHUV�QR�ORQJHU�SXUFKDVH�DQG�RZQ�SK\VLFDO�REMHFWV��EXW�UDWKHU�SD\�IRU
WKH�GHOLYHU\�RI�WKH�XQGHUO\LQJ�VHUYLFH�ZKLFK�WKH\�DFFHVV�YLD�D�GLJLWDO
SODWIRUP��,W�LV�SRVVLEOH��IRU�H[DPSOH��WR�JHW�GLJLWDO�DFFHVV�WR�ELOOLRQV�RI
ERRNV�YLD�$PD]RQ¶V�.LQGOH�6WRUH��WR�SOD\�DOPRVW�DQ\�VRQJ�LQ�WKH�ZRUOG�YLD
6SRWLI\��RU�WR�MRLQ�D�FDU�VKDULQJ�HQWHUSULVH�WKDW�SURYLGHV�PRELOLW\�VHUYLFHV
ZLWKRXW�WKH�QHHG�WR�RZQ�WKH�YHKLFOH��7KLV�VKLIW�LV�D�SRZHUIXO�RQH�DQG�DOORZV
IRU�PRUH�WUDQVSDUHQW��VXVWDLQDEOH�PRGHOV�RI�H[FKDQJLQJ�YDOXH�LQ�WKH
HFRQRP\��%XW�LW�DOVR�FUHDWHV�FKDOOHQJHV�LQ�KRZ�ZH�GHILQH�RZQHUVKLS��KRZ
ZH�FXUDWH�DQG�HQJDJH�ZLWK�XQOLPLWHG�FRQWHQW��DQG�KRZ�ZH�LQWHUDFW�ZLWK�WKH
LQFUHDVLQJO\�SRZHUIXO�SODWIRUPV�WKDW�SURYLGH�WKHVH�VHUYLFHV�DW�VFDOH�

7KH�:RUOG�(FRQRPLF�)RUXP¶V�ZRUN�LQ�LWV�'LJLWDO�7UDQVIRUPDWLRQ�RI�,QGXVWU\
LQLWLDWLYH�KLJKOLJKWV�D�QXPEHU�RI�RWKHU�EXVLQHVV�DQG�RSHUDWLQJ�PRGHOV
GHVLJQHG�WR�FDSLWDOL]H�RQ�WKH�IRXUWK�LQGXVWULDO�UHYROXWLRQ��7KH�SUHYLRXVO\

��



PHQWLRQHG�³FXVWRPHU�FHQWULFLW\´�LV�RQH�RI�WKHVH��ZLWK�SURSRQHQWV�VXFK�DV
1HVSUHVVR�IRFXVLQJ�WKHLU�HIIRUWV�RQ�IURQW�OLQH�SURFHVVHV�DQG�HPSRZHULQJ
VWDII�WR�SXW�WKH�FOLHQW�ILUVW��)UXJDO�EXVLQHVV�PRGHOV�XVH�WKH�RSSRUWXQLWLHV
DIIRUGHG�E\�WKH�LQWHUDFWLRQ�RI�GLJLWDO��SK\VLFDO�DQG�KXPDQ�UHDOPV�WR�RSHQ�XS
QHZ�IRUPV�RI�RSWLPL]DWLRQ�VXFK�DV�HIIRUWV�E\�0LFKHOLQ�WR�SURYLGH�KLJK�
TXDOLW\�VHUYLFHV�DW�ORZ�FRVW�

'DWD�SRZHUHG�EXVLQHVV�PRGHOV�FUHDWH�QHZ�UHYHQXH�VRXUFHV�IURP�WKHLU
DFFHVV�WR�YDOXDEOH�LQIRUPDWLRQ�RQ�FXVWRPHUV�LQ�D�EURDGHU�FRQWH[W�DQG
LQFUHDVLQJO\�UHO\�RQ�DQDO\WLFV�DQG�VRIWZDUH�LQWHOOLJHQFH�WR�XQORFN�LQVLJKWV�
³2SHQ�DQG�OLTXLG´�FRPSDQLHV�SRVLWLRQ�WKHPVHOYHV�DV�SDUW�RI�D�IOXLG
HFRV\VWHP�RI�YDOXH�FUHDWLRQ��ZKLOH�³6N\QHW´�ILUPV�IRFXV�RQ�DXWRPDWLRQ�
EHFRPLQJ�PRUH�SUHYDOHQW�LQ�KD]DUGRXV�LQGXVWULHV�DQG�ORFDWLRQV��$QG�WKHUH
DUH�PDQ\�H[DPSOHV�RI�EXVLQHVVHV�SLYRWLQJ�WRZDUGV�EXVLQHVV�PRGHOV�WKDW
IRFXV�RQ�HPSOR\LQJ�QHZ�WHFKQRORJLHV�WR�PDNH�PRUH�HIILFLHQW�XVH�RI�HQHUJ\
DQG�PDWHULDO�IORZV��WKHUHE\�SUHVHUYLQJ�UHVRXUFHV��ORZHULQJ�FRVWV��DQG
KDYLQJ�D�SRVLWLYH�LPSDFW�RQ�WKH�HQYLURQPHQW��VHH�%R[�%��(QYLURQPHQWDO
5HQHZDO�DQG�3UHVHUYDWLRQ��

7KHVH�WUDQVIRUPDWLRQV�PHDQ�WKDW�EXVLQHVVHV�ZLOO�QHHG�WR�LQYHVW�KHDYLO\�LQ
F\EHU��DQG�GDWD�VHFXULW\�V\VWHPV�WR�DYRLG�GLUHFW�GLVUXSWLRQ�E\�FULPLQDOV�
DFWLYLVWV�RU�XQLQWHQWLRQDO�IDLOXUHV�LQ�GLJLWDO�LQIUDVWUXFWXUH��(VWLPDWHV�RI�WKH
WRWDO�DQQXDO�FRVW�WR�EXVLQHVV�RI�F\EHU�DWWDFNV�DUH�RI�WKH�RUGHU�RI�PDJQLWXGH
RI������ELOOLRQ��7KH�H[SHULHQFHV�RI�FRPSDQLHV�VXFK�DV�6RQ\�3LFWXUHV�
7DON7DON��7DUJHW�DQG�%DUFOD\V�LQGLFDWH�WKDW�ORVLQJ�FRQWURO�RI�VHQVLWLYH
FRUSRUDWH�DQG�FXVWRPHU�GDWD�KDV�D�PDWHULDO�QHJDWLYH�HIIHFW�RQ�VKDUH�SULFHV�
7KLV�DFFRXQWV�IRU�ZK\�%DQN�RI�$PHULFD�0HUULOO�/\QFK�HVWLPDWHV�WKDW�WKH
F\EHU�VHFXULW\�PDUNHW�ZLOO�PRUH�WKDQ�GRXEOH�IURP�DURXQG�����ELOOLRQ�LQ
�����WR������ELOOLRQ�E\�������LPSO\LQJ�DQ�DQQXDO�JURZWK�UDWH�RI�PRUH�WKDQ
����IRU�WKH�LQGXVWU\�LQ�WKH�FRPLQJ�ILYH�\HDUV���

(PHUJLQJ�RSHUDWLQJ�PRGHOV�DOVR�PHDQ�WKDW�WDOHQW�DQG�FXOWXUH�KDYH�WR�EH
UHWKRXJKW�LQ�OLJKW�RI�QHZ�VNLOO�UHTXLUHPHQWV�DQG�WKH�QHHG�WR�DWWUDFW�DQG�UHWDLQ
WKH�ULJKW�VRUW�RI�KXPDQ�FDSLWDO��$V�GDWD�EHFRPH�FHQWUDO�WR�ERWK�GHFLVLRQ�
PDNLQJ�DQG�RSHUDWLQJ�PRGHOV�DFURVV�LQGXVWULHV��ZRUNIRUFHV�UHTXLUH�QHZ
VNLOOV��ZKLOH�SURFHVVHV�QHHG�WR�EH�XSJUDGHG��IRU�H[DPSOH��WR�WDNH�DGYDQWDJH
RI�WKH�DYDLODELOLW\�RI�UHDO�WLPH�LQIRUPDWLRQ��DQG�FXOWXUHV�QHHG�WR�HYROYH�

$V�,�PHQWLRQHG��FRPSDQLHV�QHHG�WR�DGDSW�WR�WKH�FRQFHSW�RI�³WDOHQWLVP´��7KLV
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LV�RQH�RI�WKH�PRVW�LPSRUWDQW��HPHUJLQJ�GULYHUV�RI�FRPSHWLWLYHQHVV��,Q�D
ZRUOG�ZKHUH�WDOHQW�LV�WKH�GRPLQDQW�IRUP�RI�VWUDWHJLF�DGYDQWDJH��WKH�QDWXUH�RI
RUJDQL]DWLRQDO�VWUXFWXUHV�ZLOO�KDYH�WR�EH�UHWKRXJKW��)OH[LEOH�KLHUDUFKLHV�
QHZ�ZD\V�RI�PHDVXULQJ�DQG�UHZDUGLQJ�SHUIRUPDQFH��QHZ�VWUDWHJLHV�IRU
DWWUDFWLQJ�DQG�UHWDLQLQJ�VNLOOHG�WDOHQW�ZLOO�DOO�EHFRPH�NH\�IRU�RUJDQL]DWLRQDO
VXFFHVV��$�FDSDFLW\�IRU�DJLOLW\�ZLOO�EH�DV�PXFK�DERXW�HPSOR\HH�PRWLYDWLRQ
DQG�FRPPXQLFDWLRQ�DV�LW�ZLOO�EH�DERXW�VHWWLQJ�EXVLQHVV�SULRULWLHV�DQG
PDQDJLQJ�SK\VLFDO�DVVHWV�

0\�VHQVH�LV�WKDW�VXFFHVVIXO�RUJDQL]DWLRQV�ZLOO�LQFUHDVLQJO\�VKLIW�IURP
KLHUDUFKLFDO�VWUXFWXUHV�WR�PRUH�QHWZRUNHG�DQG�FROODERUDWLYH�PRGHOV�
0RWLYDWLRQ�ZLOO�EH�LQFUHDVLQJO\�LQWULQVLF��GULYHQ�E\�WKH�FROODERUDWLYH�GHVLUH
RI�HPSOR\HHV�DQG�PDQDJHPHQW�IRU�PDVWHU\��LQGHSHQGHQFH�DQG�PHDQLQJ��7KLV
VXJJHVWV�WKDW�EXVLQHVVHV�ZLOO�EHFRPH�LQFUHDVLQJO\�RUJDQL]HG�DURXQG
GLVWULEXWHG�WHDPV��UHPRWH�ZRUNHUV�DQG�G\QDPLF�FROOHFWLYHV��ZLWK�D
FRQWLQXRXV�H[FKDQJH�RI�GDWD�DQG�LQVLJKWV�DERXW�WKH�WKLQJV�RU�WDVNV�EHLQJ
ZRUNHG�RQ�

$Q�HPHUJLQJ�ZRUNSODFH�VFHQDULR�WKDW�UHIOHFWV�WKLV�FKDQJH�EXLOGV�RQ�WKH
UDSLG�ULVH�RI�ZHDUDEOH�WHFKQRORJ\�ZKHQ�FRPELQHG�ZLWK�WKH�LQWHUQHW�RI
WKLQJV��ZKLFK�LV�SURJUHVVLYHO\�HQDEOLQJ�FRPSDQLHV�WR�EOHQG�GLJLWDO�DQG
SK\VLFDO�H[SHULHQFHV�WR�EHQHILW�ZRUNHUV�DV�ZHOO�DV�FRQVXPHUV��)RU�H[DPSOH�
ZRUNHUV�RSHUDWLQJ�ZLWK�KLJKO\�FRPSOH[�HTXLSPHQW�RU�LQ�GLIILFXOW�VLWXDWLRQV
FDQ�XVH�ZHDUDEOHV�WR�KHOS�GHVLJQ�DQG�UHSDLU�FRPSRQHQWV��'RZQORDGV�DQG
XSGDWHV�WR�FRQQHFWHG�PDFKLQHU\�HQVXUH�WKDW�ERWK�ZRUNHUV�LQ�WKH�ILHOG�DQG�WKH
FDSLWDO�HTXLSPHQW�WKH\�XVH�DUH�NHSW�XS�WR�GDWH�ZLWK�WKH�ODWHVW�GHYHORSPHQWV�
,Q�WKH�ZRUOG�RI�WKH�IRXUWK�LQGXVWULDO�UHYROXWLRQ��ZKHUH�LW�LV�VWDQGDUG�SUDFWLFH
WR�XSJUDGH�FORXG�EDVHG�VRIWZDUH�DQG�UHIUHVK�GDWD�DVVHWV�WKURXJK�WKH�FORXG�
LW�ZLOO�EH�HYHQ�PRUH�LPSRUWDQW�WR�HQVXUH�WKDW�KXPDQV�DQG�WKHLU�VNLOOV�NHHS
SDFH�

&RPELQLQJ�WKH�GLJLWDO��SK\VLFDO�DQG�ELRORJLFDO�ZRUOGV

&RPSDQLHV�DEOH�WR�FRPELQH�PXOWLSOH�GLPHQVLRQV�±�GLJLWDO��SK\VLFDO�DQG
ELRORJLFDO�±�RIWHQ�VXFFHHG�LQ�GLVUXSWLQJ�DQ�HQWLUH�LQGXVWU\�DQG�WKHLU�UHODWHG
V\VWHPV�RI�SURGXFWLRQ��GLVWULEXWLRQ�DQG�FRQVXPSWLRQ�

8EHU¶V�SRSXODULW\�LQ�PDQ\�FLWLHV�VWDUWV�ZLWK�DQ�LPSURYHG�FXVWRPHU
H[SHULHQFH�±�WUDFNLQJ�RI�WKH�FDU�ORFDWLRQ�YLD�D�PRELOH�GHYLFH��D�GHVFULSWLRQ
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RI�WKH�FDU�VWDQGDUGV�DQG�D�VHDPOHVV�SD\PHQW�SURFHVV��WKXV�DYRLGLQJ�GHOD\V
DW�WKH�GHVWLQDWLRQ��7KH�H[SHULHQFH�KDV�EHHQ�HQKDQFHG�DQG�EXQGOHG�ZLWK�WKH
SK\VLFDO�SURGXFW��WUDQVSRUWDWLRQ�RI�D�SHUVRQ�IURP�$�WR�%��E\�RSWLPL]LQJ�WKH
XWLOL]DWLRQ�RI�WKH�DVVHW��WKH�FDU�RZQHG�E\�WKH�GULYHU���,Q�VXFK�FDVHV��WKH
GLJLWDO�RSSRUWXQLWLHV�DUH�RIWHQ�QRW�WUDQVODWHG�LQWR�MXVW�D�KLJKHU�SULFH�RU�ORZHU
FRVW�EXW�DOVR�LQWR�D�IXQGDPHQWDO�FKDQJH�RI�WKH�EXVLQHVV�PRGHO��7KLV�LV�GULYHQ
E\�DQ�HQG�WR�HQG�DSSURDFK��IURP�VHUYLFH�DFTXLVLWLRQ�WR�GHOLYHU\�

7KHVH�FRPELQDWLRQ�EDVHG�EXVLQHVV�PRGHOV�LOOXVWUDWH�WKH�H[WHQW�RI�WKH
GLVUXSWLRQ�WKDW�RFFXUV�ZKHQ�GLJLWDO�DVVHWV�DQG�LQWHUHVWLQJ�FRPELQDWLRQV�RI
H[LVWLQJ�GLJLWDO�SODWIRUPV�DUH�XVHG�WR�UHRUJDQL]H�UHODWLRQVKLSV�ZLWK�SK\VLFDO
DVVHWV��PDUNLQJ�D�QRWDEOH�VKLIW�IURP�RZQHUVKLS�WR�DFFHVV���,Q�WKHLU�PDUNHWV�
QHLWKHU�FRPSDQ\�RZQV�WKH�DVVHWV��D�FDU�GULYHU�RZQV�WKH�FDU�DQG�PDNHV�LW
DYDLODEOH��D�KRPHRZQHU�PDNHV�KLV�URRP�DYDLODEOH��,Q�ERWK�FDVHV��WKH
FRPSHWLWLYH�DGYDQWDJH�LV�EXLOW�RQ�D�VXSHULRU�H[SHULHQFH��FRPELQHG�ZLWK
UHGXFHG�WUDQVDFWLRQ�DQG�IULFWLRQ�FRVWV��$OVR��WKHVH�FRPSDQLHV�PDWFK�GHPDQG
DQG�VXSSO\�LQ�D�UDSLG�DQG�FRQYHQLHQW�PDQQHU��ZKLFK�VLGH�VWHSV�WKH�EXVLQHVV
PRGHOV�RI�WKH�LQFXPEHQWV�

7KLV�PDUNHWSODFH�DSSURDFK�SURJUHVVLYHO\�HURGHV�WKH�ORQJ�HVWDEOLVKHG
SRVLWLRQ�RI�LQFXPEHQWV�DQG�GLVPDQWOHV�WKH�ERXQGDULHV�EHWZHHQ�LQGXVWULHV�
0DQ\�VHQLRU�H[HFXWLYHV�H[SHFW�LQGXVWU\�FRQYHUJHQFH�WR�EH�WKH�SULPDU\�IRUFH
LPSDFWLQJ�WKHLU�EXVLQHVV�LQ�WKH�QH[W�WKUHH�WR�ILYH�\HDUV����2QFH�D�FXVWRPHU
KDV�HVWDEOLVKHG�D�WUDFN�UHFRUG�RI�WUXVW�DQG�FRQILGHQFH�RQ�WKH�SODWIRUP��LW
EHFRPHV�HDV\�IRU�WKH�GLJLWDO�SURYLGHU�WR�RIIHU�RWKHU�SURGXFWV�DQG�VHUYLFHV�

)DVW�PRYLQJ�FRPSHWLWRUV�SURYRNH�D�GLVDJJUHJDWLRQ�RI�WKH�PRUH�WUDGLWLRQDO
LQGXVWU\�VLORV�DQG�YDOXH�FKDLQV��DQG�DOVR�GLVLQWHUPHGLDWH�WKH�H[LVWLQJ
UHODWLRQVKLS�EHWZHHQ�EXVLQHVVHV�DQG�WKHLU�FXVWRPHUV��1HZ�GLVUXSWRUV�FDQ
UDSLGO\�VFDOH�DW�D�PXFK�ORZHU�FRVW�WKDQ�WKH�LQFXPEHQWV��JHQHUDWLQJ�LQ�WKH
SURFHVV�D�UDSLG�JURZWK�LQ�WKHLU�ILQDQFLDO�UHWXUQV�WKURXJK�QHWZRUN�HIIHFWV�
$PD]RQ¶V�HYROXWLRQ�IURP�D�ERRNVHOOHU�WR�D������ELOOLRQ�D�\HDU�UHWDLO
FRQJORPHUDWH�VKRZV�KRZ�FXVWRPHU�OR\DOW\��FRPELQHG�ZLWK�LQVLJKWV�RQ
SUHIHUHQFHV�DQG�VROLG�H[HFXWLRQ�FDQ�OHDG�WR�VHOOLQJ�DFURVV�PXOWLSOH
LQGXVWULHV��,W�DOVR�GHPRQVWUDWHV�WKH�EHQHILWV�RI�VFDOH�

,Q�DOPRVW�DOO�LQGXVWULHV��GLJLWDO�WHFKQRORJLHV�KDYH�FUHDWHG�QHZ��GLVUXSWLYH
ZD\V�RI�FRPELQLQJ�SURGXFWV�DQG�VHUYLFHV�±�DQG�LQ�WKH�SURFHVV��KDYH
GLVVROYHG�WKH�WUDGLWLRQDO�ERXQGDULHV�EHWZHHQ�LQGXVWULHV��,Q�WKH�DXWRPRWLYH

��



UHDOP��D�FDU�LV�QRZ�D�FRPSXWHU�RQ�ZKHHOV��ZLWK�HOHFWURQLFV�UHSUHVHQWLQJ
URXJKO\�����RI�WKH�FRVW�RI�D�FDU��7KH�GHFLVLRQ�E\�$SSOH�DQG�*RRJOH�WR�HQWHU
WKH�DXWRPRWLYH�PDUNHW�VKRZV�WKDW�D�WHFK�FRPSDQ\�FDQ�QRZ�WUDQVIRUP�LQWR�D
FDU�FRPSDQ\��,Q�WKH�IXWXUH��DV�WKH�YDOXH�VKLIWV�WRZDUGV�WKH�HOHFWURQLFV��WKH
WHFKQRORJ\�DQG�OLFHQVLQJ�VRIWZDUH�PD\�SURYH�PRUH�VWUDWHJLFDOO\�EHQHILFLDO
WKDQ�PDQXIDFWXULQJ�WKH�FDU�SHU�VH�

7KH�ILQDQFH�LQGXVWU\�LV�JRLQJ�WKURXJK�D�VLPLODU�SHULRG�RI�GLVUXSWLYH�FKDQJH�
3�3��SHHU�WR�SHHU��SODWIRUPV�DUH�QRZ�GLVPDQWOLQJ�EDUULHUV�WR�HQWU\�DQG
ORZHULQJ�FRVWV��,Q�WKH�LQYHVWPHQW�EXVLQHVV��QHZ�³URER�DGYLVRU\´�DOJRULWKPV
DQG�WKHLU�FRUUHVSRQGLQJ�DSSV�SURYLGH�DGYLVRU\�VHUYLFHV�DQG�SRUWIROLR�WRROV
DW�D�IUDFWLRQ�RI�WKH�ROG�WUDQVDFWLRQ�FRVW�±������LQVWHDG�RI�WKH�WUDGLWLRQDO����
WKHUHE\�WKUHDWHQLQJ�D�ZKROH�VHJPHQW�RI�WKH�FXUUHQW�ILQDQFLDO�LQGXVWU\��7KH
LQGXVWU\�LV�DOVR�DZDUH�WKDW�EORFNFKDLQ�ZLOO�VRRQ�UHYROXWLRQL]H�WKH�ZD\�LW
RSHUDWHV�EHFDXVH�LWV�SRVVLEOH�DSSOLFDWLRQV�LQ�ILQDQFH�KDYH�WKH�RSSRUWXQLW\�WR
UHGXFH�VHWWOHPHQW�DQG�WUDQVDFWLRQ�FRVWV�E\�XS�WR�����ELOOLRQ�DQG�WUDQVIRUP
WKH�ZD\�WKH�LQGXVWU\�ZRUNV��7KH�VKDUHG�GDWDEDVH�WHFKQRORJ\�FDQ�VWUHDPOLQH
VXFK�YDULHG�DFWLYLWLHV�DV�WKH�VWRUDJH�RI�FOLHQWV¶�DFFRXQWV��FURVV�ERUGHU
SD\PHQWV��DQG�WKH�FOHDULQJ�DQG�VHWWOLQJ�RI�WUDGHV��DV�ZHOO�DV�SURGXFWV�DQG
VHUYLFHV�WKDW�GR�QRW�H[LVW�\HW��VXFK�DV�VPDUW�IXWXUHV�FRQWUDFWV�WKDW�VHOI�
H[HFXWH�ZLWKRXW�D�WUDGHU��H�J��D�FUHGLW�GHULYDWLYH�WKDW�SD\V�RXW�DXWRPDWLFDOO\
ZKHQ�D�FRXQWU\�RU�FRPSDQ\�GHIDXOWV��

7KH�KHDOWKFDUH�LQGXVWU\�LV�DOVR�IDFHG�ZLWK�WKH�FKDOOHQJH�RI�LQFRUSRUDWLQJ
VLPXOWDQHRXV�DGYDQFHV�LQ�SK\VLFDO��ELRORJLFDO�DQG�GLJLWDO�WHFKQRORJLHV��DV
WKH�GHYHORSPHQW�RI�QHZ�GLDJQRVWLF�DSSURDFKHV�DQG�WKHUDSLHV�FRLQFLGH�ZLWK
D�SXVK�WR�GLJLWL]H�SDWLHQW�UHFRUGV�DQG�FDSLWDOL]H�RQ�WKH�ZHDOWK�RI�LQIRUPDWLRQ
DEOH�WR�EH�JDWKHUHG�IURP�ZHDUDEOH�GHYLFHV�DQG�LPSODQWDEOH�WHFKQRORJLHV�

1RW�DOO�LQGXVWULHV�DUH�DW�WKH�VDPH�SRLQW�RI�GLVUXSWLRQ��EXW�DOO�DUH�EHLQJ
SXVKHG�XS�D�FXUYH�RI�WUDQVIRUPDWLRQ�E\�WKH�IRUFHV�GULYLQJ�WKH�IRXUWK
LQGXVWULDO�UHYROXWLRQ��7KHUH�DUH�GLIIHUHQFHV�DFFRUGLQJ�WR�LQGXVWU\�DQG
GHPRJUDSKLF�SURILOH�RI�WKH�FXVWRPHU�EDVH��%XW�LQ�D�ZRUOG�FKDUDFWHUL]HG�E\
XQFHUWDLQW\��WKH�DELOLW\�WR�DGDSW�LV�FULWLFDO�±�LI�D�FRPSDQ\�LV�XQDEOH�WR�PRYH
XS�WKH�FXUYH��LW�PD\�EH�SXVKHG�RII�LW�

7KH�FRPSDQLHV�WKDW�VXUYLYH�RU�WKULYH�ZLOO�QHHG�WR�PDLQWDLQ�DQG�FRQWLQXDOO\
VKDUSHQ�WKHLU�LQQRYDWLYH�HGJH��%XVLQHVVHV��LQGXVWULHV�DQG�FRUSRUDWLRQV�ZLOO
IDFH�FRQWLQXRXV�'DUZLQLDQ�SUHVVXUHV�DQG�DV�VXFK��WKH�SKLORVRSK\�RI�³DOZD\V
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LQ�EHWD´��DOZD\V�HYROYLQJ��ZLOO�EHFRPH�PRUH�SUHYDOHQW��7KLV�VXJJHVWV�WKDW
WKH�JOREDO�QXPEHU�RI�HQWUHSUHQHXUV�DQG�LQWUDSUHQHXUV��HQWHUSULVLQJ�FRPSDQ\
PDQDJHUV��ZLOO�LQFUHDVH��6PDOO�DQG�PHGLXP�VL]HG�HQWHUSULVHV�ZLOO�KDYH�WKH
DGYDQWDJHV�RI�VSHHG�DQG�WKH�DJLOLW\�QHHGHG�WR�GHDO�ZLWK�GLVUXSWLRQ�DQG
LQQRYDWLRQ�

/DUJH�RUJDQL]DWLRQV��E\�FRQWUDVW��ZLOO�VXUYLYH�E\�OHYHUDJLQJ�WKHLU�VFDOH
DGYDQWDJHV�DQG�LQYHVWLQJ�LQ�WKHLU�HFRV\VWHP�RI�VWDUW�XSV�DQG�60(V�E\
DFTXLULQJ�DQG�SDUWQHULQJ�ZLWK�VPDOOHU�DQG�PRUH�LQQRYDWLYH�EXVLQHVVHV��7KLV
ZLOO�HQDEOH�WKHP�WR�PDLQWDLQ�DXWRQRP\�LQ�WKHLU�UHVSHFWLYH�EXVLQHVVHV�ZKLOH
DOVR�DOORZLQJ�IRU�PRUH�HIILFLHQW�DQG�DJLOH�RSHUDWLRQV��*RRJOH¶V�UHFHQW
GHFLVLRQ�WR�UHRUJDQL]H�LQWR�D�KROGLQJ�FRPSDQ\�FDOOHG�$OSKDEHW�LV�D�YLYLG
H[DPSOH�RI�WKLV�WUHQG��GULYHQ�E\�WKH�QHHG�WR�VXVWDLQ�LWV�LQQRYDWLYH�FKDUDFWHU
DQG�PDLQWDLQ�LWV�DJLOLW\�

)LQDOO\��DV�WKH�QH[W�VHFWLRQV�GHWDLO��WKH�UHJXODWRU\�DQG�OHJLVODWLYH�ODQGVFDSHV
ZLOO�VLJQLILFDQWO\�VKDSH�KRZ�UHVHDUFKHUV��EXVLQHVVHV�DQG�FLWL]HQV�GHYHORS�
LQYHVW�LQ�DQG�DGRSW�ERWK�HPHUJLQJ�WHFKQRORJLHV�DQG�WKH�RSHUDWLQJ�PRGHOV
WKDW�HQDEOH�WKHP�WR�FUHDWH�YDOXH�IRU�XVHUV��:KLOH�QHZ�WHFKQRORJLHV�DQG
LQQRYDWLYH�EXVLQHVVHV�RIIHU�QHZ�SURGXFWV�DQG�VHUYLFHV�WKDW�FDQ�LPSURYH�WKH
OLYHV�RI�PDQ\��WKRVH�VDPH�WHFKQRORJLHV�DQG�WKH�V\VWHPV�WKDW�VXSSRUW�WKHP
FRXOG�DOVR�FUHDWH�LPSDFWV�ZH�ZLVK�WR�DYRLG��7KHVH�UDQJH�IURP�ZLGHVSUHDG
XQHPSOR\PHQW�DQG�LQFUHDVHG�LQHTXDOLW\��ZKLFK�ZDV�GLVFXVVHG�SUHYLRXVO\��WR
WKH�GDQJHUV�RI�DXWRPDWHG�ZHDSRQV�V\VWHPV�DQG�QHZ�F\EHU�ULVNV�

:KLOH�SHUVSHFWLYHV�RQ�ZKDW�FRQVWLWXWHV�WKH�ULJKW�PL[�RI�UHJXODWLRQ�PD\�YDU\�
P\�FRQYHUVDWLRQV�ZLWK�JRYHUQPHQW��EXVLQHVV�DQG�FLYLO�VRFLHW\�OHDGHUV
LQGLFDWH�WKDW�WKH\�VKDUH�WKH�VDPH�RYHUDUFKLQJ�JRDO��WR�FUHDWH�DJLOH�
UHVSRQVLEOH�UHJXODWRU\�DQG�OHJLVODWLYH�HFRV\VWHPV�WKDW�ZLOO�DOORZ�LQQRYDWLRQ
WR�WKULYH�ZKLOH�PLQLPL]LQJ�LWV�ULVNV�WR�HQVXUH�WKH�VWDELOLW\�DQG�SURVSHULW\�RI
VRFLHW\�

�

%R[�%��(QYLURQPHQWDO�5HQHZDO�DQG�3UHVHUYDWLRQ

7KH�FRQYHUJHQFH�RI�WKH�SK\VLFDO��GLJLWDO�DQG�ELRORJLFDO�ZRUOGV�WKDW�LV�DW�WKH
KHDUW�RI�WKH�IRXUWK�LQGXVWULDO�UHYROXWLRQ�RIIHUV�VLJQLILFDQW�RSSRUWXQLWLHV�IRU
WKH�ZRUOG�WR�DFKLHYH�KXJH�JDLQV�LQ�UHVRXUFH�XVH�DQG�HIILFLHQF\��$V�3URMHFW
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0DLQ6WUHDP��WKH�:RUOG�(FRQRPLF�)RUXP¶V�LQLWLDWLYH�WR�DFFHOHUDWH�WKH
WUDQVLWLRQ�WR�WKH�FLUFXODU�HFRQRP\��KDV�VKRZQ��WKH�SURPLVH�LV�QRW�MXVW�WKDW
LQGLYLGXDOV��RUJDQL]DWLRQV�DQG�JRYHUQPHQWV�FDQ�KDYH�OHVV�LPSDFW�RQ�WKH
QDWXUDO�ZRUOG�EXW�DOVR�WKDW�WKHUH�LV�JUHDW�SRWHQWLDO�WR�UHVWRUH�DQG�UHJHQHUDWH
RXU�QDWXUDO�HQYLURQPHQW�WKURXJK�WKH�XVH�RI�WHFKQRORJLHV�DQG�LQWHOOLJHQW
V\VWHPV�GHVLJQ�

$W�WKH�KHDUW�RI�WKLV�SURPLVH�LV�WKH�RSSRUWXQLW\�WR�VKLIW�EXVLQHVVHV�DQG
FRQVXPHUV�DZD\�IURP�WKH�OLQHDU�WDNH�PDNH�GLVSRVH�PRGHO�RI�UHVRXUFH�XVH�
ZKLFK�UHOLHV�RQ�ODUJH�TXDQWLWLHV�RI�HDVLO\�DFFHVVLEOH�UHVRXUFHV��DQG�WRZDUGV
D�QHZ�LQGXVWULDO�PRGHO�ZKHUH�HIIHFWLYH�IORZV�RI�PDWHULDOV��HQHUJ\��ODERXU
DQG�QRZ�LQIRUPDWLRQ�LQWHUDFW�ZLWK�HDFK�RWKHU�DQG�SURPRWH�E\�GHVLJQ�D
UHVWRUDWLYH��UHJHQHUDWLYH�DQG�PRUH�SURGXFWLYH�HFRQRPLF�V\VWHP�

7KHUH�DUH�IRXU�SDWKZD\V�WKDW�KHOS�WDNH�XV�WKHUH��)LUVW��WKDQNV�WR�WKH�LQWHUQHW
RI�WKLQJV��,R7��DQG�LQWHOOLJHQW�DVVHWV��LW�LV�QRZ�SRVVLEOH�WR�WUDFN�PDWHULDOV
DQG�HQHUJ\�IORZV�VR�DV�WR�DFKLHYH�KXJH�QHZ�HIILFLHQFLHV�DOO�WKH�ZD\�DORQJ
YDOXH�FKDLQV��2I�WKH�������WULOOLRQ�LQ�HFRQRPLF�EHQHILWV�WKDW�&LVFR�HVWLPDWHV
ZLOO�EH�UHDOL]HG�IURP�WKH�,R7�LQ�WKH�QH[W�GHFDGH�������WULOOLRQ�LQ�YDOXH�FDQ
EH�JDLQHG�IURP�HOLPLQDWLRQ�RI�ZDVWH�DQG�LPSURYHG�SURFHVVHV�LQ�VXSSO\
FKDLQV�DQG�ORJLVWLFV��,R7�HQDEOHG�VROXWLRQV�FRXOG�UHGXFH�JUHHQKRXVH�JDV
HPLVVLRQV�E\�����ELOOLRQ�WRQQHV�E\�������UHSUHVHQWLQJ�������RI�WKH
SURMHFWHG�WRWDO�LQ�WKDW�\HDU���

6HFRQG��WKH�GHPRFUDWL]DWLRQ�RI�LQIRUPDWLRQ�DQG�WUDQVSDUHQF\�WKDW�FRPHV
IURP�GLJLWL]HG�DVVHWV�JLYHV�QHZ�SRZHUV�WR�FLWL]HQV�WR�KROG�FRPSDQLHV�DQG
FRXQWULHV�DFFRXQWDEOH��7HFKQRORJLHV�VXFK�DV�EORFNFKDLQ�ZLOO�KHOS�PDNH�WKLV
LQIRUPDWLRQ�PRUH�WUXVWZRUWK\��IRU�H[DPSOH�E\�FDSWXULQJ�DQG�FHUWLI\LQJ
VDWHOOLWH�PRQLWRULQJ�GDWD�RQ�GHIRUHVWDWLRQ�LQ�D�VHFXUH�IRUPDW�WR�KROG
ODQGKROGHUV�WR�DFFRXQW�PRUH�FORVHO\�

7KLUG��QHZ�LQIRUPDWLRQ�IORZV�DQG�LQFUHDVLQJ�WUDQVSDUHQF\�FDQ�KHOS�VKLIW
FLWL]HQ�EHKDYLRXU�RQ�D�ODUJH�VFDOH��DV�LW�EHFRPHV�WKH�SDWK�RI�OHDVW�UHVLVWDQFH
ZLWKLQ�D�QHZ�VHW�RI�EXVLQHVV�DQG�VRFLDO�QRUPV�IRU�D�VXVWDLQDEOH�FLUFXODU
V\VWHP��)UXLWIXO�FRQYHUJHQFH�EHWZHHQ�WKH�ILHOGV�RI�HFRQRPLFV�DQG
SV\FKRORJ\�KDV�EHHQ�SURGXFLQJ�LQVLJKWV�LQWR�KRZ�ZH�SHUFHLYH�WKH�ZRUOG�
EHKDYH�DQG�MXVWLI\�RXU�EHKDYLRXU��ZKLOH�D�QXPEHU�RI�ODUJH�VFDOH�UDQGRPL]HG
FRQWURO�WULDOV�E\�JRYHUQPHQWV��FRUSRUDWLRQV�DQG�XQLYHUVLWLHV�KDYH�VKRZQ�WKDW
WKLV�FDQ�ZRUN��2QH�H[DPSOH�LV�23RZHU��ZKLFK�XVHV�SHHU�FRPSDULVRQ�WR

��



HQWLFH�SHRSOH�LQWR�FRQVXPLQJ�OHVV�HOHFWULFLW\��WKHUHE\�SURWHFWLQJ�WKH
HQYLURQPHQW�ZKLOH�UHGXFLQJ�FRVWV�

)RXUWK��DV�WKH�SUHYLRXV�VHFWLRQ�GHWDLOHG��QHZ�EXVLQHVV�DQG�RUJDQL]DWLRQDO
PRGHOV�SURPLVH�LQQRYDWLYH�ZD\V�RI�FUHDWLQJ�DQG�VKDULQJ�YDOXH��ZKLFK�LQ
WXUQ�OHDG�WR�ZKROH�V\VWHP�FKDQJHV�WKDW�FDQ�DFWLYHO\�EHQHILW�WKH�QDWXUDO�ZRUOG
DV�PXFK�DV�RXU�HFRQRPLHV�DQG�VRFLHWLHV��6HOI�GULYLQJ�YHKLFOHV��WKH�VKDULQJ
HFRQRP\�DQG�OHDVLQJ�PRGHOV�DOO�UHVXOW�LQ�VLJQLILFDQWO\�KLJKHU�DVVHW
XWLOL]DWLRQ�UDWHV��DV�ZHOO�DV�PDNLQJ�LW�IDU�HDVLHU�WR�FDSWXUH��UHXVH�DQG
³XSF\FOH´�PDWHULDOV�ZKHQ�WKH�DSSURSULDWH�WLPH�FRPHV�

7KH�IRXUWK�LQGXVWULDO�UHYROXWLRQ�ZLOO�HQDEOH�ILUPV�WR�H[WHQG�WKH�XVH�F\FOH�RI
DVVHWV�DQG�UHVRXUFHV��LQFUHDVH�WKHLU�XWLOL]DWLRQ�DQG�FUHDWH�FDVFDGHV�WKDW
UHFRYHU�DQG�UHSXUSRVH�PDWHULDOV�DQG�HQHUJ\�IRU�IXUWKHU�XVHV��ORZHULQJ
HPLVVLRQV�DQG�UHVRXUFH�ORDGV�LQ�WKH�SURFHVV��,Q�WKLV�UHYROXWLRQDU\�QHZ
LQGXVWULDO�V\VWHP��FDUERQ�GLR[LGH�WXUQV�IURP�D�JUHHQKRXVH�SROOXWDQW�LQWR�DQ
DVVHW��DQG�WKH�HFRQRPLFV�RI�FDUERQ�FDSWXUH�DQG�VWRUDJH�PRYH�IURP�EHLQJ
FRVW�DV�ZHOO�DV�SROOXWLRQ�VLQNV�WR�EHFRPLQJ�SURILWDEOH�FDUERQ�FDSWXUH�DQG
XVH�SURGXFWLRQ�IDFLOLWLHV��(YHQ�PRUH�LPSRUWDQWO\��LW�ZLOO�KHOS�FRPSDQLHV�
JRYHUQPHQWV�DQG�FLWL]HQV�EHFRPH�PRUH�DZDUH�RI�DQG�HQJDJHG�ZLWK
VWUDWHJLHV�WR�DFWLYHO\�UHJHQHUDWH�QDWXUDO�FDSLWDO��DOORZLQJ�LQWHOOLJHQW�DQG
UHJHQHUDWLYH�XVHV�RI�QDWXUDO�FDSLWDO�WR�JXLGH�VXVWDLQDEOH�SURGXFWLRQ�DQG
FRQVXPSWLRQ�DQG�JLYH�VSDFH�IRU�ELRGLYHUVLW\�WR�UHFRYHU�LQ�WKUHDWHQHG�DUHDV�

��



����1DWLRQDO�DQG�*OREDO

7KH�GLVUXSWLYH�FKDQJHV�EURXJKW�E\�WKH�IRXUWK�LQGXVWULDO�UHYROXWLRQ�DUH
UHGHILQLQJ�KRZ�SXEOLF�LQVWLWXWLRQV�DQG�RUJDQL]DWLRQV�RSHUDWH��,Q�SDUWLFXODU�
WKH\�FRPSHO�JRYHUQPHQWV�±�DW�WKH�UHJLRQDO��QDWLRQDO�DQG�ORFDO�OHYHOV���WR
DGDSW�E\�UHLQYHQWLQJ�WKHPVHOYHV�DQG�E\�ILQGLQJ�QHZ�ZD\V�RI�FROODERUDWLRQ
ZLWK�WKHLU�FLWL]HQV�DQG�WKH�SULYDWH�VHFWRU��7KH\�DOVR�DIIHFW�KRZ�FRXQWULHV�DQG
JRYHUQPHQWV�UHODWH�WR�HDFK�RWKHU�

,Q�WKLV�VHFWLRQ��,�H[SORUH�WKH�UROH�WKDW�JRYHUQPHQWV�PXVW�DVVXPH�WR�PDVWHU�WKH
IRXUWK�LQGXVWULDO�UHYROXWLRQ��ZKLOH�UHFRJQL]LQJ�WKH�HQGXULQJ�IRUFHV�WKDW�DUH
FKDQJLQJ�WKH�WUDGLWLRQDO�SHUFHSWLRQV�RI�SROLWLFLDQV�DQG�WKHLU�UROH�LQ�VRFLHW\�
:LWK�JURZLQJ�FLWL]HQ�HPSRZHUPHQW�DQG�JUHDWHU�IUDJPHQWDWLRQ�DQG
SRODUL]DWLRQ�RI�SRSXODWLRQV��WKLV�FRXOG�UHVXOW�LQ�SROLWLFDO�V\VWHPV�WKDW�PDNH
JRYHUQLQJ�PRUH�GLIILFXOW�DQG�JRYHUQPHQWV�OHVV�HIIHFWLYH��7KLV�LV�SDUWLFXODUO\
LPSRUWDQW�DV�LW�RFFXUV�DW�D�WLPH�ZKHQ�JRYHUQPHQWV�VKRXOG�EH�HVVHQWLDO
SDUWQHUV�LQ�VKDSLQJ�WKH�WUDQVLWLRQ�WR�QHZ�VFLHQWLILF��WHFKQRORJLFDO��HFRQRPLF
DQG�VRFLHWDO�IUDPHZRUNV�

������*RYHUQPHQWV

:KHQ�DVVHVVLQJ�WKH�LPSDFW�RI�WKH�IRXUWK�LQGXVWULDO�UHYROXWLRQ�RQ
JRYHUQPHQWV��WKH�XVH�RI�GLJLWDO�WHFKQRORJLHV�WR�JRYHUQ�EHWWHU�LV�WRS�RI�PLQG�
0RUH�LQWHQVH�DQG�LQQRYDWLYH�XVH�RI�ZHE�WHFKQRORJLHV�FDQ�KHOS�SXEOLF
DGPLQLVWUDWLRQV�PRGHUQL]H�WKHLU�VWUXFWXUHV�DQG�IXQFWLRQV�WR�LPSURYH�RYHUDOO
SHUIRUPDQFH��IURP�VWUHQJWKHQLQJ�SURFHVVHV�RI�H�JRYHUQDQFH�WR�IRVWHULQJ
JUHDWHU�WUDQVSDUHQF\��DFFRXQWDELOLW\�DQG�HQJDJHPHQW�EHWZHHQ�WKH
JRYHUQPHQW�DQG�LWV�FLWL]HQV��*RYHUQPHQWV�PXVW�DOVR�DGDSW�WR�WKH�IDFW�WKDW
SRZHU�LV�DOVR�VKLIWLQJ�IURP�VWDWH�WR�QRQ�VWDWH�DFWRUV��DQG�IURP�HVWDEOLVKHG
LQVWLWXWLRQV�WR�ORRVH�QHWZRUNV��1HZ�WHFKQRORJLHV�DQG�WKH�VRFLDO�JURXSLQJV
DQG�LQWHUDFWLRQV�WKH\�IRVWHU�DOORZ�YLUWXDOO\�DQ\RQH�WR�H[HUFLVH�LQIOXHQFH�LQ�D
ZD\�WKDW�ZRXOG�KDYH�EHHQ�LQFRQFHLYDEOH�MXVW�D�IHZ�\HDUV�DJR�

*RYHUQPHQWV�DUH�DPRQJ�WKH�PRVW�LPSDFWHG�E\�WKLV�LQFUHDVLQJO\�WUDQVLHQW�DQG
HYDQHVFHQW�QDWXUH�RI�SRZHU��$V�0RLVpV�1DtP�SXWV�LW��³LQ�WKH���VW�FHQWXU\�
SRZHU�LV�HDVLHU�WR�JHW��KDUGHU�WR�XVH��DQG�HDVLHU�WR�ORVH�´���7KHUH�LV�OLWWOH

��



GRXEW�WKDW�JRYHUQLQJ�LV�WRXJKHU�WRGD\�WKDQ�LQ�WKH�SDVW��:LWK�D�IHZ�H[FHSWLRQV�
SROLF\PDNHUV�DUH�ILQGLQJ�LW�KDUGHU�WR�HIIHFW�FKDQJH��7KH\�DUH�FRQVWUDLQHG�E\
ULYDO�SRZHU�FHQWUHV�LQFOXGLQJ�WKH�WUDQVQDWLRQDO��SURYLQFLDO��ORFDO�DQG�HYHQ
WKH�LQGLYLGXDO��0LFUR�SRZHUV�DUH�QRZ�FDSDEOH�RI�FRQVWUDLQLQJ�PDFUR�
SRZHUV�VXFK�DV�QDWLRQDO�JRYHUQPHQWV�

7KH�GLJLWDO�DJH�XQGHUPLQHG�PDQ\�RI�WKH�EDUULHUV�WKDW�XVHG�WR�SURWHFW�SXEOLF
DXWKRULW\��UHQGHULQJ�JRYHUQPHQWV�PXFK�OHVV�HIILFLHQW�RU�HIIHFWLYH�DV�WKH
JRYHUQHG��RU�WKH�SXEOLF��EHFDPH�EHWWHU�LQIRUPHG�DQG�LQFUHDVLQJO\
GHPDQGLQJ�LQ�WKHLU�H[SHFWDWLRQV��7KH�:LNL/HDNV�VDJD�±�LQ�ZKLFK�D�WLQ\�QRQ�
VWDWH�HQWLW\�FRQIURQWHG�D�PDPPRWK�VWDWH�±�LOOXVWUDWHV�WKH�DV\PPHWU\�RI�WKH
QHZ�SRZHU�SDUDGLJP�DQG�WKH�HURVLRQ�RI�WUXVW�WKDW�RIWHQ�FRPHV�ZLWK�LW�

,W�ZRXOG�WDNH�D�ERRN�GHGLFDWHG�WR�WKH�VXEMHFW�DORQH�WR�H[SORUH�DOO�WKH
PXOWLIDFHWHG�LPSDFWV�RI�WKH�IRXUWK�LQGXVWULDO�UHYROXWLRQ�RQ�JRYHUQPHQWV��EXW
WKH�NH\�SRLQW�LV�WKLV��7HFKQRORJ\�ZLOO�LQFUHDVLQJO\�HQDEOH�FLWL]HQV��SURYLGLQJ
D�QHZ�ZD\�WR�YRLFH�WKHLU�RSLQLRQV��FRRUGLQDWH�WKHLU�HIIRUWV�DQG�SRVVLEO\
FLUFXPYHQW�JRYHUQPHQW�VXSHUYLVLRQ��,�VD\�³SRVVLEO\´��EHFDXVH�WKH�RSSRVLWH
PLJKW�MXVW�DV�ZHOO�EH�WUXH��ZLWK�QHZ�VXUYHLOODQFH�WHFKQRORJLHV�JLYLQJ�ULVH�WR
DOO�WRR�SRZHUIXO�SXEOLF�DXWKRULWLHV�

3DUDOOHO�VWUXFWXUHV�ZLOO�EH�DEOH�WR�EURDGFDVW�LGHRORJLHV��UHFUXLW�IROORZHUV
DQG�FRRUGLQDWH�DFWLRQV�DJDLQVW�±�RU�LQ�VSLWH�RI�±�RIILFLDO�JRYHUQPHQWDO
V\VWHPV��*RYHUQPHQWV��LQ�WKHLU�FXUUHQW�IRUP��ZLOO�EH�IRUFHG�WR�FKDQJH�DV
WKHLU�FHQWUDO�UROH�RI�FRQGXFWLQJ�SROLF\�LQFUHDVLQJO\�GLPLQLVKHV�GXH�WR�WKH
JURZLQJ�OHYHOV�RI�FRPSHWLWLRQ�DQG�WKH�UHGLVWULEXWLRQ�DQG�GHFHQWUDOL]DWLRQ�RI
SRZHU�WKDW�QHZ�WHFKQRORJLHV�PDNH�SRVVLEOH��,QFUHDVLQJO\��JRYHUQPHQWV�ZLOO
EH�VHHQ�DV�SXEOLF�VHUYLFH�FHQWUHV�WKDW�DUH�HYDOXDWHG�RQ�WKHLU�DELOLWLHV�WR
GHOLYHU�WKH�H[SDQGHG�VHUYLFH�LQ�WKH�PRVW�HIILFLHQW�DQG�LQGLYLGXDOL]HG�ZD\V�

8OWLPDWHO\��LW�LV�WKH�DELOLW\�RI�JRYHUQPHQWV�WR�DGDSW�WKDW�ZLOO�GHWHUPLQH�WKHLU
VXUYLYDO��,I�WKH\�HPEUDFH�D�ZRUOG�RI�H[SRQHQWLDOO\�GLVUXSWLYH�FKDQJH��DQG�LI
WKH\�VXEMHFW�WKHLU�VWUXFWXUHV�WR�WKH�OHYHOV�RI�WUDQVSDUHQF\�DQG�HIILFLHQF\�WKDW
FDQ�KHOS�WKHP�PDLQWDLQ�WKHLU�FRPSHWLWLYH�HGJH��WKH\�ZLOO�HQGXUH��,Q�GRLQJ�VR�
KRZHYHU��WKH\�ZLOO�EH�FRPSOHWHO\�WUDQVIRUPHG�LQWR�PXFK�OHDQHU�DQG�PRUH
HIILFLHQW�SRZHU�FHOOV��DOO�ZLWKLQ�DQ�HQYLURQPHQW�RI�QHZ�DQG�FRPSHWLQJ
SRZHU�VWUXFWXUHV�

$V�LQ�SUHYLRXV�LQGXVWULDO�UHYROXWLRQV��UHJXODWLRQ�ZLOO�SOD\�D�GHFLVLYH�UROH�LQ
WKH�DGDSWDWLRQ�DQG�GLIIXVLRQ�RI�QHZ�WHFKQRORJLHV��+RZHYHU��JRYHUQPHQWV
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ZLOO�EH�IRUFHG�WR�FKDQJH�WKHLU�DSSURDFK�ZKHQ�LW�FRPHV�WR�WKH�FUHDWLRQ�
UHYLVLRQ�DQG�HQIRUFHPHQW�RI�UHJXODWLRQ��,Q�WKH�³ROG�ZRUOG´��GHFLVLRQ�PDNHUV
KDG�HQRXJK�WLPH�WR�VWXG\�D�VSHFLILF�LVVXH�DQG�WKHQ�FUHDWH�WKH�QHFHVVDU\
UHVSRQVH�RU�DSSURSULDWH�UHJXODWRU\�IUDPHZRUN��7KH�ZKROH�SURFHVV�WHQGHG�WR
EH�OLQHDU�DQG�PHFKDQLVWLF��IROORZLQJ�D�VWULFW�WRS�GRZQ�DSSURDFK��)RU�D
YDULHW\�RI�UHDVRQV��WKLV�LV�QR�ORQJHU�SRVVLEOH�

:LWK�WKH�UDSLG�SDFH�RI�FKDQJH�WULJJHUHG�E\�WKH�IRXUWK�LQGXVWULDO�UHYROXWLRQ�
UHJXODWRUV�DUH�EHLQJ�FKDOOHQJHG�WR�DQ�XQSUHFHGHQWHG�GHJUHH��7RGD\¶V
SROLWLFDO��OHJLVODWLYH�DQG�UHJXODWRU\�DXWKRULWLHV�DUH�RIWHQ�RYHUWDNHQ�E\
HYHQWV��XQDEOH�WR�FRSH�ZLWK�WKH�VSHHG�RI�WHFKQRORJLFDO�FKDQJH�DQG�WKH
VLJQLILFDQFH�RI�LWV�LPSOLFDWLRQV��7KH����KRXU�QHZV�F\FOH�SXWV�SUHVVXUH�RQ
OHDGHUV�WR�FRPPHQW�RU�DFW�LPPHGLDWHO\�WR�HYHQWV��UHGXFLQJ�WKH�WLPH
DYDLODEOH�IRU�DUULYLQJ�DW�PHDVXUHG��SULQFLSOHG�DQG�FDOLEUDWHG�UHVSRQVHV�
7KHUH�LV�D�UHDO�GDQJHU�RI�ORVV�RI�FRQWURO�RYHU�ZKDW�PDWWHUV��SDUWLFXODUO\�LQ�D
JOREDO�V\VWHP�ZLWK�DOPRVW�����LQGHSHQGHQW�VWDWHV�DQG�WKRXVDQGV�RI�GLIIHUHQW
FXOWXUHV�DQG�ODQJXDJHV�

,Q�VXFK�FRQGLWLRQV��KRZ�FDQ�SROLF\PDNHUV�DQG�UHJXODWRUV�VXSSRUW
WHFKQRORJLFDO�GHYHORSPHQWV�ZLWKRXW�VWLIOLQJ�LQQRYDWLRQ�ZKLOH�SUHVHUYLQJ�WKH
LQWHUHVW�RI�WKH�FRQVXPHUV�DQG�WKH�SXEOLF�DW�ODUJH"�$JLOH�JRYHUQDQFH�LV�WKH
UHVSRQVH��VHH�%R[�&��$JLOH�*RYHUQDQFH�3ULQFLSOHV�LQ�DQ�$JH�RI
'LVUXSWLRQ��

0DQ\�RI�WKH�WHFKQRORJLFDO�DGYDQFHV�ZH�FXUUHQWO\�VHH�DUH�QRW�SURSHUO\
DFFRXQWHG�IRU�LQ�WKH�FXUUHQW�UHJXODWRU\�IUDPHZRUN�DQG�PLJKW�HYHQ�GLVUXSW�WKH
VRFLDO�FRQWUDFW�WKDW�JRYHUQPHQWV�KDYH�HVWDEOLVKHG�ZLWK�WKHLU�FLWL]HQV��$JLOH
JRYHUQDQFH�PHDQV�WKDW�UHJXODWRUV�PXVW�ILQG�ZD\V�WR�DGDSW�FRQWLQXRXVO\�WR�D
QHZ��IDVW�FKDQJLQJ�HQYLURQPHQW�E\�UHLQYHQWLQJ�WKHPVHOYHV�WR�XQGHUVWDQG
EHWWHU�ZKDW�WKH\�DUH�UHJXODWLQJ��7R�GR�VR��JRYHUQPHQWV�DQG�UHJXODWRU\
DJHQFLHV�QHHG�WR�FORVHO\�FROODERUDWH�ZLWK�EXVLQHVV�DQG�FLYLO�VRFLHW\�WR
VKDSH�WKH�QHFHVVDU\�JOREDO��UHJLRQDO�DQG�LQGXVWULDO�WUDQVIRUPDWLRQV�

$JLOH�JRYHUQDQFH�GRHV�QRW�LPSO\�UHJXODWRU\�XQFHUWDLQW\��QRU�IUHQHWLF�
FHDVHOHVV�DFWLYLW\�RQ�WKH�SDUW�RI�SROLF\PDNHUV��:H�VKRXOG�QRW�PDNH�WKH
PLVWDNH�RI�WKLQNLQJ�WKDW�ZH�DUH�FDXJKW�EHWZHHQ�WZR�HTXDOO\�XQSDODWDEOH
OHJLVODWLYH�IUDPHZRUNV�±�RXWGDWHG�EXW�VWDEOH�RQ�RQH�KDQG��RU�XS�WR�GDWH�EXW
YRODWLOH�RQ�WKH�RWKHU��,Q�WKH�DJH�RI�WKH�IRXUWK�LQGXVWULDO�UHYROXWLRQ��ZKDW�LV
QHHGHG�LV�QRW�QHFHVVDULO\�PRUH�RU�IDVWHU�SROLF\�PDNLQJ��EXW�UDWKHU�D
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UHJXODWRU\�DQG�OHJLVODWLYH�HFRV\VWHP�WKDW�FDQ�SURGXFH�PRUH�UHVLOLHQW
IUDPHZRUNV��7KLV�DSSURDFK�FRXOG�EH�HQKDQFHG�E\�FUHDWLQJ�PRUH�VSDFH�IRU
VWLOOQHVV�LQ�RUGHU�WR�UHIOHFW�RQ�LPSRUWDQW�GHFLVLRQV��7KH�FKDOOHQJH�LV�WR�PDNH
WKLV�GHOLEHUDWLRQ�IDU�PRUH�SURGXFWLYH�WKDQ�LV�FXUUHQWO\�WKH�FDVH��LQIXVHG�ZLWK
IRUHVLJKW�WR�FUHDWH�PD[LPXP�VSDFH�IRU�LQQRYDWLRQ�WR�HPHUJH�

,Q�VXPPDU\��LQ�D�ZRUOG�ZKHUH�HVVHQWLDO�SXEOLF�IXQFWLRQV��VRFLDO
FRPPXQLFDWLRQ�DQG�SHUVRQDO�LQIRUPDWLRQ�PLJUDWH�WR�GLJLWDO�SODWIRUPV�
JRYHUQPHQWV�±�LQ�FROODERUDWLRQ�ZLWK�EXVLQHVV�DQG�FLYLO�VRFLHW\�±�QHHG�WR
FUHDWH�WKH�UXOHV��FKHFNV�DQG�EDODQFHV�WR�PDLQWDLQ�MXVWLFH��FRPSHWLWLYHQHVV�
IDLUQHVV��LQFOXVLYH�LQWHOOHFWXDO�SURSHUW\��VDIHW\�DQG�UHOLDELOLW\�

7ZR�FRQFHSWXDO�DSSURDFKHV�H[LVW��,Q�WKH�ILUVW��HYHU\WKLQJ�WKDW�LV�QRW
H[SOLFLWO\�IRUELGGHQ�LV�DOORZHG��,Q�WKH�VHFRQG��HYHU\WKLQJ�WKDW�LV�QRW
H[SOLFLWO\�DOORZHG�LV�IRUELGGHQ��*RYHUQPHQWV�PXVW�EOHQG�WKHVH�DSSURDFKHV�
7KH\�KDYH�WR�OHDUQ�WR�FROODERUDWH�DQG�DGDSW��ZKLOH�HQVXULQJ�WKDW�WKH�KXPDQ
EHLQJ�UHPDLQV�DW�WKH�FHQWUH�RI�DOO�GHFLVLRQV��7KLV�LV�WKH�FKDOOHQJH�IRU
JRYHUQPHQWV��ZKLFK�KDYH�QHYHU�EHHQ�PRUH�QHFHVVDU\�WKDQ�LQ�WKLV�IRXUWK
LQGXVWULDO�UHYROXWLRQ��WKH\�PXVW�OHW�LQQRYDWLRQ�IORXULVK��ZKLOH�PLQLPL]LQJ
ULVNV�

7R�DFKLHYH�WKLV��JRYHUQPHQWV�ZLOO�QHHG�WR�HQJDJH�FLWL]HQV�PRUH�HIIHFWLYHO\
DQG�FRQGXFW�SROLF\�H[SHULPHQWV�WKDW�DOORZ�IRU�OHDUQLQJ�DQG�DGDSWDWLRQ��%RWK
RI�WKHVH�WDVNV�PHDQ�WKDW�JRYHUQPHQWV�DQG�FLWL]HQV�DOLNH�PXVW�UHWKLQN�WKHLU
UHVSHFWLYH�UROHV�DQG�KRZ�WKH\�LQWHUDFW�ZLWK�RQH�DQRWKHU��VLPXOWDQHRXVO\
UDLVLQJ�H[SHFWDWLRQV�ZKLOH�H[SOLFLWO\�DFNQRZOHGJLQJ�WKH�QHHG�WR�LQFRUSRUDWH
PXOWLSOH�SHUVSHFWLYHV�DQG�DOORZ�IRU�IDLOXUH�DQG�PLVVWHSV�DORQJ�WKH�ZD\�

�

%R[�&��$JLOH�*RYHUQDQFH�3ULQFLSOHV�LQ�DQ�$JH�RI�'LVUXSWLRQ

-RE�PDUNHW
'LJLWDO�WHFKQRORJLHV�DQG�JOREDO�FRPPXQLFDWLRQ�LQIUDVWUXFWXUH�VLJQLILFDQWO\
FKDQJH�WKH�WUDGLWLRQDO�FRQFHSWV�RI�ZRUN�DQG�SD\��HQDEOLQJ�WKH�HPHUJHQFH�RI
QHZ�W\SHV�RI�MREV�WKDW�DUH�H[WUHPHO\�IOH[LEOH�DQG�LQKHUHQWO\�WUDQVLHQW��WKH
VR�FDOOHG�RQ�GHPDQG�HFRQRP\���:KLOH�WKHVH�QHZ�MREV�DOORZ�IRU�SHRSOH�WR
HQMR\�PRUH�IOH[LEOH�ZRUNLQJ�KRXUV�DQG�PLJKW�XQOHDVK�D�ZKROH�QHZ�ZDYH�RI
LQQRYDWLRQ�LQ�WKH�MRE�PDUNHWSODFH��WKH\�DOVR�UDLVH�LPSRUWDQW�FRQFHUQV�ZLWK

��



UHJDUG�WR�WKH�UHGXFHG�GHJUHH�RI�SURWHFWLRQ�LQ�WKH�FRQWH[W�RI�WKH�RQ�GHPDQG
HFRQRP\��ZKHUH�HYHU\�ZRUNHU�KDV�HVVHQWLDOO\�EHFRPH�D�FRQWUDFWRU��ZKR�QR
ORQJHU�EHQHILWV�IURP�MRE�VHFXULW\�DQG�ORQJHYLW\�

0RQH\�DQG�WD[DWLRQ
7KH�RQ�GHPDQG�HFRQRP\�LV�DOVR�UDLVLQJ�VHULRXV�LVVXHV�ZLWK�UHJDUG�WR�WD[
FROOHFWLRQ��DV�LW�EHFRPHV�PXFK�HDVLHU�DQG�DWWUDFWLYH�IRU�WUDQVLHQW�ZRUNHUV�WR
RSHUDWH�LQ�WKH�EODFN�PDUNHW��:KLOH�GLJLWDOO\�PHGLDWHG�SD\PHQW�V\VWHPV�DUH
PDNLQJ�WUDQVDFWLRQV�DQG�PLFUR�WUDQVDFWLRQV�PRUH�WUDQVSDUHQW��QHZ
GHFHQWUDOL]HG�SD\PHQW�V\VWHPV�DUH�HPHUJLQJ�WRGD\��ZKLFK�FRXOG
VLJQLILFDQWO\�KLQGHU�WKH�DELOLW\�IRU�SXEOLF�DXWKRULWLHV�DQG�SULYDWH�DFWRUV�WR
WUDFH�WKH�RULJLQ�DQG�GHVWLQDWLRQ�RI�VXFK�WUDQVDFWLRQV�

/LDELOLW\�DQG�SURWHFWLRQ
*RYHUQPHQW�LVVXHG�PRQRSROLHV��H�J��WKH�WD[L�LQGXVWU\��PHGLFDO
SUDFWLWLRQHUV��KDYH�ORQJ�EHHQ�MXVWLILHG�RQ�WKH�JURXQGV�WKDW�FHUWDLQ�W\SHV�RI
KLJK�ULVN�SURIHVVLRQV�UHTXLUH�D�KLJKHU�GHJUHH�RI�VFUXWLQ\�DQG�VKRXOG�RQO\�EH
SHUIRUPHG�E\�OLFHQVHG�SURIHVVLRQDOV�VR�DV�WR�HQVXUH�D�SURSHU�GHJUHH�RI
VDIHW\�DQG�FRQVXPHU�SURWHFWLRQ��0DQ\�RI�WKHVH�JRYHUQPHQW�LVVXHG
PRQRSROLHV�DUH�QRZ�EHLQJ�GLVUXSWHG�E\�WHFKQRORJLFDO�DGYDQFHV�ZKLFK
HQDEOH�SHRSOH�WR�LQWHUDFW�ZLWK�RQH�DQRWKHU�RQ�D�SHHU�WR�SHHU�EDVLV�DQG�E\
WKH�HPHUJHQFH�RI�QRYHO�LQWHUPHGLDULHV�LQ�FKDUJH�RI�FRRUGLQDWLQJ�SHHUV�DQG
IDFLOLWDWLQJ�WKHLU�LQWHUDFWLRQV�

6HFXULW\�DQG�SULYDF\
'HVSLWH�WKH�WUDQVQDWLRQDO�FKDUDFWHU�RI�WKH�LQWHUQHW�QHWZRUN�DQG�WKH�JURZLQJ
JOREDO�HFRQRP\��GDWD�ULJKWV�DQG�GDWD�SURWHFWLRQ�UHJXODWLRQV�DUH�VWLOO�KHDYLO\
IUDJPHQWHG��5XOHV�DURXQG�WKH�FROOHFWLRQ��SURFHVVLQJ�DQG�UHVHOOLQJ�RI
SHUVRQDO�GDWD�DUH�ZHOO�GHILQHG�LQ�(XURSH�EXW�DUH�VWLOO�ZHDN�RU�HQWLUHO\
ODFNLQJ�LQ�PDQ\�RWKHU�MXULVGLFWLRQV��7KH�DJJUHJDWLRQ�RI�ODUJH�GDWDVHWV�LV
PDNLQJ�LW�SRVVLEOH�IRU�ODUJH�RQOLQH�RSHUDWRUV�WR�GHGXFH�PRUH�LQIRUPDWLRQ
WKDQ�ZDV�DFWXDOO\�SURYLGHG��HLWKHU�LPSOLFLWO\�RU�H[SOLFLWO\��E\�XVHUV��8VHU
SURILOLQJ�WKURXJK�ELJ�GDWD�DQDO\VLV�DQG�LQIHUHQFH�WHFKQLTXHV�LV�RSHQLQJ�WKH
ZD\�IRU�QHZ��PXFK�PRUH�FXVWRPL]HG�DQG�SHUVRQDOL]HG�VHUYLFHV��ZKLFK�FDQ
EHQHILW�XVHUV�DQG�FRQVXPHUV��EXW�ZKLFK�DOVR�UDLVH�LPSRUWDQW�FRQFHUQV�ZKHQ
LW�FRPHV�WR�XVHU�SULYDF\�DQG�LQGLYLGXDO�DXWRQRP\��*LYHQ�LQFUHDVHG�FRQFHUQV
DURXQG�F\EHU�FULPH�DQG�LGHQWLW\�WKHIW��LQ�PDQ\�MXULVGLFWLRQV��WKH�EDODQFH
EHWZHHQ�VXUYHLOODQFH�DQG�IUHHGRP�LV�UDSLGO\�WLSSLQJ�WRZDUGV�LQFUHDVHG
PRQLWRULQJ��DV�VKRZQ�E\�UHYHODWLRQV�EURXJKW�WR�OLJKW�E\�(GZDUG�6QRZGHQ�
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WKH�$PHULFDQ�LQWHOOLJHQFH�DQDO\VW�ZKR�OHDNHG�GRFXPHQWV�UHODWLQJ�WR�86
QDWLRQDO�VHFXULW\�RSHUDWLRQV�

$YDLODELOLW\�DQG�LQFOXVLRQ
$V�WKH�JOREDO�HFRQRP\�LQFUHDVLQJO\�PRYHV�LQWR�WKH�GLJLWDO�UHDOP��WKH
DYDLODELOLW\�RI�UHOLDEOH�LQWHUQHW�LQIUDVWUXFWXUH�EHFRPHV�D�FUXFLDO�SUHUHTXLVLWH
IRU�D�IORXULVKLQJ�HFRQRP\��*RYHUQPHQWV�QHHG�WR�XQGHUVWDQG�WKH�SRWHQWLDO
SURYLGHG�E\�WKHVH�WHFKQRORJLFDO�DGYDQFHV��1RW�RQO\�GR�WKH\�QHHG�WR�DGRSW
WKHVH�WHFKQRORJLHV�WR�RSWLPL]H�WKHLU�LQWHUQDO�RSHUDWLRQV��WKH\�DOVR�QHHG�WR
SURPRWH�DQG�VXSSRUW�WKHLU�ZLGHVSUHDG�GHSOR\PHQW�DQG�XVH�WR�PRYH�IRUZDUG
WRZDUGV�D�JOREDOO\�FRQQHFWHG�LQIRUPDWLRQ�VRFLHW\��7KH�LVVXH�RI�GLJLWDO
H[FOXVLRQ��RU�GLJLWDO�GLYLGH��EHFRPHV�HYHU�PRUH�SUHVVLQJ��DV�LW�LV
LQFUHDVLQJO\�GLIILFXOW�IRU�SHRSOH�WR�SDUWLFLSDWH�LQ�WKH�GLJLWDO�HFRQRP\�DQG
QHZ�IRUPV�RI�FLYLF�HQJDJHPHQW�ZLWKRXW�SURSHU�LQWHUQHW�DFFHVV�DQG�RU
ZLWKRXW�DFFHVV�WR�D�FRQQHFWHG�GHYLFH�RU�VXIILFLHQW�NQRZOHGJH�WR�XVH�WKDW
GHYLFH�

3RZHU�DV\PPHWULHV
,Q�WRGD\¶V�LQIRUPDWLRQ�VRFLHW\��DV\PPHWULHV�RI�LQIRUPDWLRQ�PLJKW�OHDG�WR
VLJQLILFDQW�DV\PPHWULHV�RI�SRZHU��VLQFH�ZKRHYHU�KDV�WKH�NQRZOHGJH�WR
RSHUDWH�WKH�WHFKQRORJ\�DOVR�KDV�WKH�SRZHU�WR�GR�VR��$Q�HQWLW\�ZLWK�URRW
DFFHVV�LV�DOPRVW�RPQLSRWHQW��*LYHQ�WKH�FRPSOH[LW\�RI�IXOO\�JUDVSLQJ�WKH
SRWHQWLDO�DQG�XQGHUO\LQJ�WHFKQLFDOLWLHV�RI�PRGHUQ�WHFKQRORJLHV��KRZHYHU�
LQFUHDVLQJ�LQHTXDOLWLHV�PLJKW�HPHUJH�EHWZHHQ�WHFK�VDYY\�LQGLYLGXDOV��ZKR
XQGHUVWDQG�DQG�FRQWURO�WKHVH�WHFKQRORJLHV��DQG�OHVV�NQRZOHGJHDEOH
LQGLYLGXDOV��ZKR�DUH�SDVVLYH�XVHUV�RI�D�WHFKQRORJ\�WKH\�GR�QRW�XQGHUVWDQG�

6RXUFH��³$�FDOO�IRU�$JLOH�*RYHUQDQFH�3ULQFLSOHV�LQ�DQ�$JH�RI�'LVUXSWLRQ´��*OREDO�$JHQGD�&RXQFLO�RQ�6RIWZDUH�	�6RFLHW\�
:RUOG�(FRQRPLF�)RUXP��1RYHPEHU�����

������&RXQWULHV��5HJLRQV�DQG�&LWLHV

%HFDXVH�GLJLWDO�WHFKQRORJ\�NQRZV�QR�ERUGHUV��WKHUH�DUH�PDQ\�TXHVWLRQV�WKDW
FRPH�WR�PLQG�ZKHQ�FRQVLGHULQJ�WKH�JHRJUDSKLF�LPSDFW�RI�WHFKQRORJ\�DQG�WKH
LPSDFW�RI�JHRJUDSK\�RQ�WHFKQRORJ\��:KDW�ZLOO�GHILQH�WKH�UROHV�WKDW
FRXQWULHV��UHJLRQV�DQG�FLWLHV�SOD\�LQ�WKH�IRXUWK�LQGXVWULDO�UHYROXWLRQ"�:LOO
:HVWHUQ�(XURSH�DQG�WKH�86�OHDG�WKH�WUDQVIRUPDWLRQ��DV�WKH\�GLG�WKH�SUHYLRXV
LQGXVWULDO�UHYROXWLRQV"�:KLFK�FRXQWULHV�ZLOO�EH�DEOH�WR�OHDSIURJ"�:LOO�WKHUH
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EH�JUHDWHU�DQG�PRUH�HIIHFWLYH�FROODERUDWLRQ�IRU�WKH�EHWWHULQJ�RI�VRFLHW\��RU
ZLOO�ZH�VHH�LQFUHDVHG�IUDJPHQWDWLRQ�QRW�RQO\�ZLWKLQ�FRXQWULHV�EXW�DOVR
DFURVV�FRXQWULHV"�,Q�D�ZRUOG�ZKHUH�JRRGV�DQG�VHUYLFHV�FDQ�EH�SURGXFHG
DOPRVW�HYHU\ZKHUH��DQG�ZKHUH�PXFK�RI�WKH�GHPDQG�IRU�ORZ�VNLOOHG�DQG
ORZ�ZDJH�ZRUN�LV�RYHUWDNHQ�E\�DXWRPDWLRQ��ZLOO�WKRVH�ZKR�FDQ�DIIRUG�LW
FRQJUHJDWH�LQ�FRXQWULHV�ZLWK�VWURQJ�LQVWLWXWLRQV�DQG�SURYHQ�TXDOLW\�RI�OLIH"

,QQRYDWLRQ�(QDEOLQJ�5HJXODWLRQ

,Q�WU\LQJ�WR�DQVZHU�WKHVH�TXHVWLRQV��RQH�WKLQJ�LV�FOHDU�DQG�RI�JUHDW
LPSRUWDQFH��WKH�FRXQWULHV�DQG�UHJLRQV�WKDW�VXFFHHG�LQ�HVWDEOLVKLQJ
WRPRUURZ¶V�SUHIHUUHG�LQWHUQDWLRQDO�QRUPV�LQ�WKH�PDLQ�FDWHJRULHV�DQG�ILHOGV
RI�WKH�QHZ�GLJLWDO�HFRQRP\���*�FRPPXQLFDWLRQV��WKH�XVH�RI�FRPPHUFLDO
GURQHV��WKH�LQWHUQHW�RI�WKLQJV��GLJLWDO�KHDOWK��DGYDQFHG�PDQXIDFWXULQJ�DQG�VR
RQ��ZLOO�UHDS�FRQVLGHUDEOH�HFRQRPLF�DQG�ILQDQFLDO�EHQHILWV��,Q�FRQWUDVW�
FRXQWULHV�WKDW�SURPRWH�WKHLU�RZQ�QRUPV�DQG�UXOHV�WR�JLYH�DGYDQWDJHV�WR�WKHLU
GRPHVWLF�SURGXFHUV��ZKLOH�DOVR�EORFNLQJ�IRUHLJQ�FRPSHWLWRUV�DQG�UHGXFLQJ
UR\DOWLHV�WKDW�GRPHVWLF�FRPSDQLHV�SD\�IRU�IRUHLJQ�WHFKQRORJLHV��ULVN
EHFRPLQJ�LVRODWHG�IURP�JOREDO�QRUPV��SXWWLQJ�WKHVH�QDWLRQV�DW�ULVN�RI
EHFRPLQJ�WKH�ODJJDUGV�RI�WKH�QHZ�GLJLWDO�HFRQRP\���

$V�SUHYLRXVO\�PHQWLRQHG��WKH�EURDG�LVVXH�RI�OHJLVODWLRQ�DQG�FRPSOLDQFH�DW
WKH�QDWLRQDO�RU�UHJLRQDO�OHYHO�ZLOO�SOD\�D�GHWHUPLQLQJ�UROH�LQ�VKDSLQJ�WKH
HFRV\VWHP�LQ�ZKLFK�GLVUXSWLYH�FRPSDQLHV�RSHUDWH��7KLV�VRPHWLPHV�OHDGV
FRXQWULHV�WR�ORFN�KRUQV�ZLWK�HDFK�RWKHU��$�JRRG�FDVH�LQ�SRLQW�LV�WKH�2FWREHU
�����GHFLVLRQ�E\�WKH�(XURSHDQ�&RXUW�RI�-XVWLFH��(&-��WR�LQYDOLGDWH�WKH�VDIH�
KDUERXU�DJUHHPHQW�WKDW�JXLGHG�WKH�IORZ�RI�SHUVRQDO�GDWD�EHWZHHQ�WKH�8QLWHG
6WDWHV�DQG�WKH�(XURSHDQ�8QLRQ��7KLV�LV�ERXQG�WR�LQFUHDVH�WKH�FRVWV�RI
FRPSOLDQFH�WKDW�FRPSDQLHV�LQFXU�ZKHQ�GRLQJ�EXVLQHVV�LQ�(XURSH�DQG�KDV
EHFRPH�D�WUDQVDWODQWLF�LVVXH�RI�FRQWHQWLRQ�

7KLV�H[DPSOH�UHLQIRUFHV�WKH�LQFUHDVLQJ�LPSRUWDQFH�RI�LQQRYDWLRQ�HFRV\VWHPV
DV�D�NH\�GULYHU�RI�FRPSHWLWLYHQHVV��/RRNLQJ�DKHDG��WKH�GLVWLQFWLRQ�EHWZHHQ
KLJK��DQG�ORZ�FRVW�FRXQWULHV��RU�EHWZHHQ�HPHUJLQJ�DQG�PDWXUH�PDUNHWV��ZLOO
PDWWHU�OHVV�DQG�OHVV��,QVWHDG��WKH�NH\�TXHVWLRQ�ZLOO�EH�ZKHWKHU�DQ�HFRQRP\
FDQ�LQQRYDWH�

7RGD\��IRU�H[DPSOH��1RUWK�$PHULFDQ�FRPSDQLHV�UHPDLQ�WKH�PRVW�LQQRYDWLYH
LQ�WKH�ZRUOG�E\�YLUWXDOO\�DQ\�PHDVXUH��7KH\�DWWUDFW�WKH�WRS�WDOHQW��HDUQ�WKH

��



PRVW�SDWHQWV��FRPPDQG�WKH�PDMRULW\�RI�WKH�ZRUOG¶V�YHQWXUH�FDSLWDO��DQG
ZKHQ�SXEOLFO\�OLVWHG��HQMR\�KLJK�FRUSRUDWH�YDOXDWLRQV��7KLV�LV�IXUWKHU
UHLQIRUFHG�E\�WKH�IDFW�WKDW�1RUWK�$PHULFD�UHPDLQV�DW�WKH�FXWWLQJ�HGJH�RI�IRXU
V\QHUJLVWLF�WHFKQRORJ\�UHYROXWLRQV��WHFKQRORJ\�IXHOOHG�LQQRYDWLRQ�LQ�HQHUJ\
SURGXFWLRQ��DGYDQFHG�DQG�GLJLWDO�PDQXIDFWXULQJ��WKH�OLIH�VFLHQFHV��DQG
LQIRUPDWLRQ�WHFKQRORJ\�

$QG�ZKLOH�1RUWK�$PHULFD�DQG�WKH�(8��ZKLFK�LQFOXGHV�VRPH�RI�WKH�PRVW
LQQRYDWLYH�HFRQRPLHV��OHDG�WKH�ZD\��RWKHU�SDUWV�RI�WKH�ZRUOG�DUH�UDSLGO\
FDWFKLQJ�XS��(VWLPDWHV�RI�&KLQD¶V�LQQRYDWLRQ�SHUIRUPDQFH��IRU�H[DPSOH�
KDYH�LQFUHDVHG�WR�����RI�WKH�(8�OHYHO�LQ�������XS�IURP�����LQ�������DV
WKH�FRXQWU\�VKLIWV�LWV�HFRQRPLF�PRGHO�WR�IRFXV�RQ�LQQRYDWLRQ�DQG�VHUYLFHV���
(YHQ�FRQVLGHULQJ�WKDW�&KLQD¶V�SURJUHVV�VSULQJV�IURP�D�UHODWLYHO\�ORZ�OHYHO�
WKH�FRXQWU\�LV�FRQWLQXDOO\�HQWHULQJ�KLJKHU�YDOXH�DGGHG�VHJPHQWV�RI�JOREDO
SURGXFWLRQ�DQG�HPSOR\LQJ�LWV�VLJQLILFDQW�HFRQRPLHV�RI�VFDOH�WR�FRPSHWH
EHWWHU�JOREDOO\���

2YHUDOO��WKLV�VKRZV�WKDW�SROLF\�FKRLFHV�ZLOO�XOWLPDWHO\�GHWHUPLQH�ZKHWKHU�D
VSHFLILF�FRXQWU\�RU�UHJLRQ�FDQ�FDSLWDOL]H�IXOO\�RQ�WKH�RSSRUWXQLWLHV�DIIRUGHG
E\�WKH�WHFKQRORJ\�UHYROXWLRQ�

5HJLRQV�DQG�FLWLHV�DV�KXEV�RI�LQQRYDWLRQ

,�DP�SDUWLFXODUO\�FRQFHUQHG�DERXW�WKH�HIIHFW�WKDW�DXWRPDWLRQ�ZLOO�KDYH�RQ
VRPH�FRXQWULHV�DQG�UHJLRQV��SDUWLFXODUO\�WKRVH�LQ�IDVW�JURZLQJ�PDUNHWV�DQG
GHYHORSLQJ�FRXQWULHV��ZKHUH�LW�FRXOG�DEUXSWO\�HURGH�WKH�FRPSDUDWLYH
DGYDQWDJH�WKH\�HQMR\�LQ�SURGXFLQJ�ODERXU�LQWHQVLYH�JRRGV�DQG�VHUYLFHV�
6XFK�D�VFHQDULR�FRXOG�GHYDVWDWH�WKH�HFRQRPLHV�RI�VRPH�FRXQWULHV�DQG
UHJLRQV�WKDW�DUH�FXUUHQWO\�WKULYLQJ�

,W�LV�FOHDU�WKDW�QHLWKHU�FRXQWULHV�QRU�UHJLRQV�FDQ�IORXULVK�LI�WKHLU�FLWLHV
�LQQRYDWLRQ�HFRV\VWHPV��DUH�QRW�EHLQJ�FRQWLQXDOO\�QRXULVKHG��&LWLHV�KDYH
EHHQ�WKH�HQJLQHV�RI�HFRQRPLF�JURZWK��SURVSHULW\�DQG�VRFLDO�SURJUHVV
WKURXJKRXW�KLVWRU\��DQG�ZLOO�EH�HVVHQWLDO�WR�WKH�IXWXUH�FRPSHWLWLYHQHVV�RI
QDWLRQV�DQG�UHJLRQV��7RGD\��PRUH�WKDQ�KDOI�RI�WKH�ZRUOG¶V�SRSXODWLRQ�OLYHV�LQ
XUEDQ�DUHDV��UDQJLQJ�IURP�PLG�VL]H�FLWLHV�WR�PHJDFLWLHV��DQG�WKH�QXPEHU�RI
FLW\�GZHOOHUV�ZRUOGZLGH�NHHSV�ULVLQJ��0DQ\�IDFWRUV�WKDW�DIIHFW�WKH
FRPSHWLWLYHQHVV�RI�FRXQWULHV�DQG�UHJLRQV�±�IURP�LQQRYDWLRQ�DQG�HGXFDWLRQ�WR
LQIUDVWUXFWXUH�DQG�SXEOLF�DGPLQLVWUDWLRQ�±�DUH�XQGHU�WKH�SXUYLHZ�RI�FLWLHV�

��



7KH�VSHHG�DQG�EUHDGWK�E\�ZKLFK�FLWLHV�DEVRUE�DQG�GHSOR\�WHFKQRORJ\�
VXSSRUWHG�E\�DJLOH�SROLF\�IUDPHZRUNV��ZLOO�GHWHUPLQH�WKHLU�DELOLW\�WR
FRPSHWH�LQ�DWWUDFWLQJ�WDOHQW��3RVVHVVLQJ�D�VXSHUIDVW�EURDGEDQG��SXWWLQJ�LQWR
SODFH�GLJLWDO�WHFKQRORJLHV�LQ�WUDQVSRUWDWLRQ��HQHUJ\�FRQVXPSWLRQ��ZDVWH
UHF\FOLQJ�DQG�VR�RQ�KHOS�PDNH�D�FLW\�PRUH�HIILFLHQW�DQG�OLYHDEOH��DQG
WKHUHIRUH�PRUH�DWWUDFWLYH�WKDQ�RWKHUV�

,W�LV�WKHUHIRUH�FULWLFDO�WKDW�FLWLHV�DQG�FRXQWULHV�DURXQG�WKH�ZRUOG�IRFXV�RQ
HQVXULQJ�DFFHVV�WR�DQG�XVH�RI�WKH�LQIRUPDWLRQ�DQG�FRPPXQLFDWLRQ
WHFKQRORJLHV�RQ�ZKLFK�PXFK�RI�WKH�IRXUWK�LQGXVWULDO�UHYROXWLRQ�GHSHQGV�
8QIRUWXQDWHO\��DV�WKH�:RUOG�(FRQRPLF�)RUXP¶V�*OREDO�,QIRUPDWLRQ
7HFKQRORJ\�5HSRUW������SRLQWV�RXW��,&7�LQIUDVWUXFWXUHV�DUH�QHLWKHU�DV
SUHYDOHQW�QRU�GLIIXVLQJ�DV�IDVW�DV�PDQ\�SHRSOH�EHOLHYH��³+DOI�RI�WKH�ZRUOG¶V
SRSXODWLRQ�GRHV�QRW�KDYH�PRELOH�SKRQHV�DQG�����PLOOLRQ�SHRSOH�VWLOO�OLYH
RXW�RI�UHDFK�RI�D�PRELOH�VLJQDO��6RPH�����RI�WKH�SRSXODWLRQ�RI�ORZ�LQFRPH
FRXQWULHV�DQG�RYHU�����JOREDOO\�DUH�QRW�RQOLQH�\HW��)LQDOO\��PRVW�PRELOH
SKRQHV�DUH�RI�DQ�ROGHU�JHQHUDWLRQ�´��

*RYHUQPHQWV�PXVW�WKHUHIRUH�IRFXV�RQ�EULGJLQJ�WKH�GLJLWDO�GLYLGH�LQ�FRXQWULHV
DW�DOO�VWDJHV�RI�GHYHORSPHQW�WR�HQVXUH�WKDW�FLWLHV�DQG�FRXQWULHV�KDYH�WKH
EDVLF�LQIUDVWUXFWXUH�UHTXLUHG�WR�FUHDWH�WKH�HFRQRPLF�RSSRUWXQLWLHV�DQG
VKDUHG�SURVSHULW\�WKDW�LV�SRVVLEOH�WKURXJK�QHZ�PRGHOV�RI�FROODERUDWLRQ�
HIILFLHQF\�DQG�HQWUHSUHQHXUVKLS�

7KH�)RUXP¶V�ZRUN�RQ�'DWD�'ULYHQ�'HYHORSPHQW�KLJKOLJKWV�WKDW�LW�LV�QRW�MXVW
DFFHVV�WR�GLJLWDO�LQIUDVWUXFWXUH�WKDW�PDWWHUV�IRU�JUDVSLQJ�WKHVH�RSSRUWXQLWLHV�
$OVR�FULWLFDO�LV�DGGUHVVLQJ�WKH�³GDWD�GHILFLW´�LQ�PDQ\�FRXQWULHV��SDUWLFXODUO\
LQ�WKH�JOREDO�6RXWK��WKDQNV�WR�FRQVWUDLQWV�RQ�KRZ�GDWD�FDQ�EH�FUHDWHG�
FROOHFWHG��WUDQVPLWWHG�DQG�XVHG��&ORVLQJ�WKH�IRXU�³JDSV´�ZKLFK�FRQWULEXWH�WR
WKLV�GHILFLW�±�LWV�H[LVWHQFH��DFFHVV��JRYHUQDQFH�DQG�XVDELOLW\�±�JLYHV
FRXQWULHV��UHJLRQV�DQG�FLWLHV�PDQ\�DGGLWLRQDO�DELOLWLHV�WKDW�FDQ�HQKDQFH�WKHLU
GHYHORSPHQW��VXFK�DV�WUDFNLQJ�WKH�RXWEUHDN�RI�LQIHFWLRXV�GLVHDVHV�
UHVSRQGLQJ�EHWWHU�WR�QDWXUDO�GLVDVWHUV��HQKDQFLQJ�DFFHVV�WR�SXEOLF�DQG
ILQDQFLDO�VHUYLFHV�IRU�WKH�SRRU��DQG�XQGHUVWDQGLQJ�PLJUDWLRQ�SDWWHUQV�RI
YXOQHUDEOH�SRSXODWLRQV���

&RXQWULHV��UHJLRQV�DQG�FLWLHV�FDQ�GR�PRUH�WKDQ�VLPSO\�FKDQJH�WKH�UHJXODWRU\
HQYLURQPHQW��7KH\�FDQ�DFWLYHO\�LQYHVW�LQ�EHFRPLQJ�ODXQFK�SDGV�IRU�GLJLWDO
WUDQVIRUPDWLRQ��VR�DV�WR�DWWUDFW�DQG�HQFRXUDJH�HQWUHSUHQHXUV�DQG�LQYHVWRUV�LQ

��



LQQRYDWLYH�VWDUWXSV�ZKLOH�DOVR�HQVXULQJ�WKDW�HVWDEOLVKHG�EXVLQHVVHV�RULHQW
WKHPVHOYHV�WR�WKH�RSSRUWXQLWLHV�RI�WKH�IRXUWK�LQGXVWULDO�UHYROXWLRQ��$V�\RXQJ�
G\QDPLF�ILUPV�DQG�HVWDEOLVKHG�HQWHUSULVHV�FRQQHFW�ZLWK�RQH�DQRWKHU�DQG�WR
FLWL]HQV�DQG�XQLYHUVLWLHV��FLWLHV�EHFRPH�ERWK�VLWHV�RI�H[SHULPHQWDWLRQ�DQG
SRZHUIXO�KXEV�IRU�WXUQLQJ�QHZ�LGHDV�LQWR�UHDO�YDOXH�IRU�WKH�ORFDO�DQG�JOREDO
HFRQRPLHV�

$FFRUGLQJ�WR�WKH�LQQRYDWLRQ�FKDULW\�1HVWD�LQ�WKH�8.��WKH�ILYH�FLWLHV�WKDW�DUH
JOREDOO\�EHVW�SODFHG�LQ�WHUPV�RI�KDYLQJ�WKH�PRVW�HIIHFWLYH�SROLF\
HQYLURQPHQW�WR�IRVWHU�LQQRYDWLRQ�DUH��1HZ�<RUN��/RQGRQ��+HOVLQNL�
%DUFHORQD�DQG�$PVWHUGDP����1HVWD¶V�VWXG\�VKRZV�WKDW�WKHVH�FLWLHV
SDUWLFXODUO\�VXFFHHG�LQ�ILQGLQJ�FUHDWLYH�ZD\V�WR�HIIHFW�FKDQJH�RXWVLGH�RI�WKH
IRUPDO�SROLF\�DUHQD��EHLQJ�RSHQ�E\�GHIDXOW��DQG�DFWLQJ�PRUH�OLNH
HQWUHSUHQHXUV��WKDQ�EXUHDXFUDWV���$OO�WKUHH�FULWHULD�JLYH�ULVH�WR�WKH�EHVW�LQ�
FODVV�H[DPSOHV�ZH�FXUUHQWO\�VHH�JOREDOO\��DQG�ZKLFK�DUH�HTXDOO\�DSSOLFDEOH
WR�FLWLHV�LQ�HPHUJLQJ�PDUNHWV�DQG�WKH�GHYHORSLQJ�ZRUOG��0HGHOOLQ�
&RORPELD��ZDV�KRQRUHG�ZLWK�D�&LW\�RI�WKH�<HDU�DZDUG�LQ�������UHFRJQLVLQJ
LWV�LQQRYDWLYH�DSSURDFKHV�WR�PRELOLW\�DQG�HQYLURQPHQWDO�VXVWDLQDELOLW\�
EHDWLQJ�WKH�RWKHU�ILQDOLVWV�1HZ�<RUN�DQG�7HO�$YLY���

,Q�2FWREHU�������WKH�:RUOG�(FRQRPLF�)RUXP¶V�*OREDO�$JHQGD�&RXQFLO�RQ
WKH�)XWXUH�RI�&LWLHV�UHOHDVHG�D�UHSRUW�KLJKOLJKWLQJ�LQVWDQFHV�RI�FLWLHV�DURXQG
WKH�ZRUOG�SXUVXLQJ�LQQRYDWLYH�VROXWLRQV�WR�D�YDULHW\�RI�SUREOHPV��VHH�%R[
'��8UEDQ�,QQRYDWLRQV�����7KLV�ZRUN�LQGLFDWHV�WKDW�WKH�IRXUWK�LQGXVWULDO
UHYROXWLRQ�LV�XQLTXH��GULYHQ�DV�LW�LV�E\�D�JOREDO�QHWZRUN�RI�VPDUW��QHWZRUN�
GULYHQ��FLWLHV��FRXQWULHV�DQG�UHJLRQDO�FOXVWHUV��ZKLFK�XQGHUVWDQG�DQG
OHYHUDJH�WKH�RSSRUWXQLWLHV�RI�WKLV�UHYROXWLRQ�±�WRS�GRZQ�DQG�ERWWRP�XS�±
DFWLQJ�IURP�D�KROLVWLF�DQG�LQWHJUDWHG�SHUVSHFWLYH�

�

%R[�'��8UEDQ�,QQRYDWLRQV

'LJLWDOO\�UHSURJUDPPDEOH�VSDFH��%XLOGLQJV�ZLOO�EH�DEOH�WR�LQVWDQWO\�VKLIW
SXUSRVH�WR�VHUYH�DV�D�WKHDWUH��J\PQDVLXP��VRFLDO�FHQWUH��QLJKWFOXE�RU
ZKDWHYHU��WKXV�PLQLPL]LQJ�WKH�RYHUDOO�XUEDQ�IRRWSULQW��7KLV�ZRXOG�DOORZ
FLWLHV�WR�JHW�PRUH�IURP�OHVV�

³:DWHUQHW´��7KH�LQWHUQHW�RI�SLSHV��WKLV�ZLOO�HPSOR\�VHQVRUV�LQ�WKH�ZDWHU

��



V\VWHP�WR�PRQLWRU�IORZV�DQG�WKXV�PDQDJH�WKH�HQWLUH�F\FOH��SURYLGLQJ
VXVWDLQDEOH�ZDWHU�IRU�KXPDQ�DQG�HFRORJLFDO�QHHGV�

$GRSWLQJ�D�WUHH�WKURXJK�VRFLDO�QHWZRUNV��6WXGLHV�VKRZ�WKDW�LQFUHDVLQJ�D
FLW\¶V�JUHHQ�DUHD�E\�����FRXOG�FRPSHQVDWH�IRU�WKH�WHPSHUDWXUH�LQFUHDVH
FDXVHG�E\�FOLPDWH�FKDQJH��YHJHWDWLRQ�KHOSV�WR�EORFN�VKRUWZDYH�UDGLDWLRQ
ZKLOH�DOVR�HYDSRUDWLQJ�ZDWHU��FRROLQJ�WKH�DPELHQW�DLU�DQG�FUHDWLQJ�PRUH
FRPIRUWDEOH�PLFURFOLPDWHV��7UHH�FDQRSLHV�DQG�URRW�V\VWHPV�FDQ�DOVR�UHGXFH
VWRUP�ZDWHU�IORZV�DQG�EDODQFH�QXWULHQW�ORDGV�

1H[W�JHQHUDWLRQ�PRELOLW\��:LWK�DGYDQFHV�LQ�VHQVRUV��RSWLFV�DQG�HPEHGGHG
SURFHVVRUV��LPSURYHG�VDIHW\�IRU�SHGHVWULDQV�DQG�QRQ�PRWRUL]HG
WUDQVSRUWDWLRQ�ZLOO�OHDG�WR�JUHDWHU�DGRSWLRQ�RI�SXEOLF�WUDQVSRUW��UHGXFHG
FRQJHVWLRQ�DQG�SROOXWLRQ��EHWWHU�KHDOWK�DQG�FRPPXWHV�WKDW�DUH�TXLFNHU��PRUH
SUHGLFWDEOH�DQG�OHVV�H[SHQVLYH�

&R�JHQHUDWLRQ��FR�KHDWLQJ�DQG�FR�FRROLQJ��&R�JHQHUDWLRQ�PHFKDQLFDO
V\VWHPV�DOUHDG\�FDSWXUH�DQG�XVH�WKH�H[FHVV�KHDW��VLJQLILFDQWO\�LPSURYLQJ
HQHUJ\�HIILFLHQF\��7ULJHQHUDWLRQ�V\VWHPV�XVH�WKH�KHDW�HLWKHU�WR�ZDUP
EXLOGLQJV�RU�WR�FRRO�WKHP�WKURXJK�DEVRUSWLRQ�UHIULJHUDWRU�WHFKQRORJ\�±�IRU
H[DPSOH��FRROLQJ�RIILFH�FRPSOH[HV�WKDW�KRXVH�ODUJH�QXPEHUV�RI�FRPSXWHUV�

0RELOLW\�RQ�GHPDQG��'LJLWL]DWLRQ�LV�PDNLQJ�YHKLFXODU�WUDIILF�PRUH�HIILFLHQW
E\�DOORZLQJ�UHDO�WLPH�LQIRUPDWLRQ�DQG�DQ�XQSUHFHGHQWHG�PRQLWRULQJ�RI�XUEDQ
PRELOLW\�LQIUDVWUXFWXUH��7KLV�RSHQV�XS�QHZ�SRWHQWLDO�IRU�OHYHUDJLQJ�XQXVHG
YHKLFOH�FDSDFLW\�WKURXJK�G\QDPLF�RSWLPL]DWLRQ�DOJRULWKPV�

,QWHOOLJHQW�VWUHHW�SROHV��1H[W�JHQHUDWLRQ�/('�VWUHHW�OLJKWV�FDQ�DFW�DV�D
SODWIRUP�IRU�D�KRVW�RI�VHQVLQJ�WHFKQRORJLHV�WKDW�FROOHFW�GDWD�RQ�ZHDWKHU�
SROOXWLRQ��VHLVPLF�DFWLYLW\��WKH�PRYHPHQW�RI�WUDIILF�DQG�SHRSOH��DQG�QRLVH
DQG�DLU�SROOXWLRQ��%\�OLQNLQJ�WKHVH�LQWHOOLJHQW�VWUHHW�SROHV�LQ�D�QHWZRUN��LW�LV
SRVVLEOH�WR�VHQVH�ZKDW�LV�JRLQJ�RQ�DFURVV�D�FLW\�LQ�UHDO�WLPH�DQG�SURYLGH
LQQRYDWLYH�VROXWLRQV�LQ�DUHDV�VXFK�DV�SXEOLF�VDIHW\�RU�LGHQWLI\LQJ�ZKHUH
WKHUH�DUH�IUHH�SDUNLQJ�VSDFHV�

6RXUFH��³7RS�7HQ�8UEDQ�,QQRYDWLRQV´��*OREDO�$JHQGD�&RXQFLO�RQ�WKH�)XWXUH�RI�&LWLHV��:RUOG�(FRQRPLF�)RUXP��2FWREHU
����

������,QWHUQDWLRQDO�6HFXULW\
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7KH�IRXUWK�LQGXVWULDO�UHYROXWLRQ�ZLOO�KDYH�D�SURIRXQG�LPSDFW�RQ�WKH�QDWXUH�RI
VWDWH�UHODWLRQVKLSV�DQG�LQWHUQDWLRQDO�VHFXULW\��,�GHYRWH�SDUWLFXODU�DWWHQWLRQ�WR
WKLV�LVVXH�LQ�WKLV�VHFWLRQ�DV�,�IHHO�WKDW�RI�DOO�WKH�LPSRUWDQW�WUDQVIRUPDWLRQV
OLQNHG�WR�WKH�IRXUWK�LQGXVWULDO�UHYROXWLRQ��VHFXULW\�LV�D�WRSLF�QRW�VXIILFLHQWO\
GLVFXVVHG�LQ�WKH�SXEOLF�GRPDLQ�DQG�LQ�VHFWRUV�RXWVLGH�JRYHUQPHQWV�DQG�WKH
GHIHQFH�LQGXVWU\�

7KH�FULWLFDO�GDQJHU�LV�WKDW�D�K\SHUFRQQHFWHG�ZRUOG�RI�ULVLQJ�LQHTXDOLW\�PD\
OHDG�WR�LQFUHDVLQJ�IUDJPHQWDWLRQ��VHJUHJDWLRQ�DQG�VRFLDO�XQUHVW��ZKLFK�LQ
WXUQ�FUHDWHV�WKH�FRQGLWLRQV�IRU�YLROHQW�H[WUHPLVP��7KH�IRXUWK�LQGXVWULDO
UHYROXWLRQ�ZLOO�FKDQJH�WKH�FKDUDFWHU�RI�VHFXULW\�WKUHDWV�ZKLOH�DOVR
LQIOXHQFLQJ�VKLIWV�RI�SRZHU��ZKLFK�DUH�RFFXUULQJ�ERWK�JHRJUDSKLFDOO\��DQG
IURP�VWDWH�WR�QRQ�VWDWH�DFWRUV��)DFHG�ZLWK�WKH�ULVH�RI�DUPHG�QRQ�VWDWH�DFWRUV
ZLWKLQ�ZKDW�LV�DOUHDG\�DQ�LQFUHDVLQJ�FRPSOH[�JHR�SROLWLFDO�ODQGVFDSH��WKH
SURVSHFW�RI�HVWDEOLVKLQJ�D�FRPPRQ�SODWIRUP�IRU�FROODERUDWLRQ�DURXQG�NH\
LQWHUQDWLRQDO�VHFXULW\�FKDOOHQJHV�EHFRPHV�D�FULWLFDO��LI�PRUH�GHPDQGLQJ
FKDOOHQJH�

&RQQHFWLYLW\��IUDJPHQWDWLRQ�DQG�VRFLDO�XQUHVW

:H�OLYH�LQ�D�K\SHU�FRQQHFWHG�ZRUOG��ZKHUH�LQIRUPDWLRQ��LGHDV�DQG�SHRSOH
DUH�WUDYHOOLQJ�IDVWHU�WKDQ�HYHU�EHIRUH��:H�DOVR�OLYH�LQ�D�ZRUOG�RI�ULVLQJ
LQHTXDOLW\��D�SKHQRPHQRQ�WKDW�ZLOO�EH�H[DFHUEDWHG�E\�WKH�PDVVLYH�FKDQJHV�LQ
WKH�ODERXU�PDUNHW�WKDW�,�GHVFULEHG�HDUOLHU��:LGHQLQJ�VRFLDO�H[FOXVLRQ��WKH
FKDOOHQJH�RI�ILQGLQJ�UHOLDEOH�VRXUFHV�RI�PHDQLQJ�LQ�WKH�PRGHUQ�ZRUOG��DQG
GLVHQFKDQWPHQW�ZLWK�HVWDEOLVKHG�HOLWHV�DQG�VWUXFWXUHV��SHUFHLYHG�RU�UHDO�
KDYH�PRWLYDWHG�H[WUHPLVW�PRYHPHQWV�DQG�HQDEOHG�WKHP�WR�UHFUXLW�IRU�D
YLROHQW�VWUXJJOH�DJDLQVW�H[LVWLQJ�V\VWHPV��6HH�%R[�(��0RELOLW\�DQG�WKH
)RXUWK�,QGXVWULDO�5HYROXWLRQ��

+\SHU�FRQQHFWLYLW\�GRHV�QRW�QDWXUDOO\�FRPH�WRJHWKHU�ZLWK�JUHDWHU�WROHUDQFH
RU��DGDSWDELOLW\��DV�VHHQ�LQ�WKH�UHDFWLRQV�WR�WKH�WUDJLF�KXPDQ�GLVSODFHPHQWV
WKDW�UHDFKHG�D�KLVWRULF�KLJK�LQ�������+RZHYHU��WKH�VDPH�K\SHU�FRQQHFWLYLW\
DOVR�FRQWDLQV�WKH�SRWHQWLDO�WR�UHDFK�FRPPRQ�JURXQG�EDVHG�RQ�JUHDWHU
DFFHSWDQFH�DQG�XQGHUVWDQGLQJ�RI�GLIIHUHQFHV��ZKLFK�FRXOG�KHOS�EULQJ
FRPPXQLWLHV�WRJHWKHU�UDWKHU�WKDQ�GULYLQJ�WKHP�DSDUW��,I�ZH�GR�QRW�FRQWLQXH
PRYLQJ�LQ�WKLV�GLUHFWLRQ��KRZHYHU��WKH�DOWHUQDWLYH�LV�WKDW�LW�OHDGV�WR
LQFUHDVLQJ�IUDJPHQWDWLRQ�

�

��



%R[�(��0RELOLW\�DQG�WKH�)RXUWK�,QGXVWULDO�5HYROXWLRQ

7KH�PRYHPHQW�RI�SHRSOH�DURXQG�WKH�ZRUOG�LV�ERWK�D�VLJQLILFDQW�SKHQRPHQRQ
DQG�D�KXJH�GULYHU�RI�ZHDOWK��+RZ�ZLOO�WKH�IRXUWK�LQGXVWULDO�UHYROXWLRQ
LPSDFW�KXPDQ�PRELOLW\"�,W�PD\�EH�WRR�VRRQ�WR�WHOO��EXW�H[WUDSRODWLQJ�IURP
FXUUHQW�WUHQGV�LQGLFDWHV�WKDW�PRELOLW\�ZLOO�SOD\�DQ�HYHU�PRUH�LPSRUWDQW�UROH
LQ�VRFLHW\�DQG�HFRQRPLFV�LQ�WKH�IXWXUH�WKDQ�WRGD\�

±�5HDOL]LQJ�OLIH�DVSLUDWLRQV��&RUUHVSRQGLQJ�WR�D�ULVH�LQ�DZDUHQHVV�RI
HYHQWV�DQG�RSSRUWXQLWLHV�LQ�RWKHU�FRXQWULHV�WKDQNV�WR�ULVLQJ�FRQQHFWLYLW\�
PRELOLW\�LV�LQFUHDVLQJO\�VHHQ�DV�D�OLIH�FKRLFH�WR�EH�H[HUFLVHG�DW�VRPH
SRLQW��HVSHFLDOO\�E\�\RXQJ�SHRSOH��:KLOH�LQGLYLGXDO�PRWLYDWLRQV�YDU\
HQRUPRXVO\��WKH�VHDUFK�IRU�ZRUN��WKH�GHVLUH�WR�VWXG\��WKH�QHHG�IRU
SURWHFWLRQ��WKH�GHVLUH�WR�UHXQLWH�IDPLO\��DQG�VR�RQ��WKHUH�LV�D�JUHDWHU
UHDGLQHVV�WR�ORRN�IRU�VROXWLRQV�RYHU�WKH�KRUL]RQ�

±�5HGHILQLQJ�LQGLYLGXDO�LGHQWLWLHV��,QGLYLGXDOV�XVHG�WR�LGHQWLI\�WKHLU�OLYHV
PRVW�FORVHO\�ZLWK�D�SODFH��DQ�HWKQLF�JURXS��D�SDUWLFXODU�FXOWXUH�RU�HYHQ�D
ODQJXDJH��7KH�DGYHQW�RI�RQOLQH�HQJDJHPHQW�DQG�LQFUHDVHG�H[SRVXUH�WR
LGHDV�IURP�RWKHU�FXOWXUHV�PHDQ�WKDW�LGHQWLWLHV�DUH�QRZ�PRUH�IXQJLEOH�WKDQ
SUHYLRXVO\��3HRSOH�DUH�QRZ�PXFK�PRUH�FRPIRUWDEOH�ZLWK�FDUU\LQJ�DQG
PDQDJLQJ�PXOWLSOH�LGHQWLWLHV�

±�5HGHILQLQJ�IDPLO\�LGHQWLW\��7KDQNV�WR�WKH�FRPELQDWLRQ�RI�KLVWRULFDO
PLJUDWLRQ�SDWWHUQV�DQG�ORZ�FRVW�FRQQHFWLYLW\��IDPLO\�VWUXFWXUHV�DUH�EHLQJ
UHGHILQHG��1R�ORQJHU�ERXQG�E\�VSDFH��WKH\�RIWHQ�VWUHWFK�DFURVV�WKH�ZRUOG�
ZLWK�FRQVWDQW�IDPLO\�GLDORJXH��UHLQIRUFHG�E\�GLJLWDO�PHDQV��,QFUHDVLQJO\�
WKH�WUDGLWLRQDO�IDPLO\�XQLW�LV�EHLQJ�UHSODFHG�E\�WKH�WUDQV�QDWLRQDO�IDPLO\
QHWZRUN�

±�5H�PDSSLQJ�ODERXU�PDUNHWV��:RUNHU�PRELOLW\�KDV�WKH�SRWHQWLDO�WR
WUDQVIRUP�GRPHVWLF�ODERXU�PDUNHWV�IRU�EHWWHU�RU�IRU�ZRUVH��2Q�RQH�KDQG�
ZRUNHUV�LQ�WKH�GHYHORSLQJ�ZRUOG�FRQVWLWXWH�D�SRRO�RI�KXPDQ�UHVRXUFHV���
DW�PXOWLSOH�VNLOO�OHYHOV�WKDW�FDQ�VDWLVI\�XQPHW�ODERXU�PDUNHW�QHHGV�LQ�WKH
GHYHORSHG�ZRUOG��7DOHQW�PRELOLW\�LV�D�GULYHU�RI�FUHDWLYLW\��RI�LQGXVWULDO
LQQRYDWLRQ�DQG�ZRUN�HIILFLHQF\��2Q�WKH�RWKHU�KDQG��WKH�LQMHFWLRQ�RI�PLJUDQW
ODERXU�LQWR�GRPHVWLF�PDUNHWV��LI�QRW�PDQDJHG�HIIHFWLYHO\��FDQ�SURGXFH
ZDJH�GLVWRUWLRQV�DQG�VRFLDO�XQUHVW�LQ�KRVW�QDWLRQV��ZKLOH�GHSULYLQJ�RULJLQ
FRXQWULHV�RI�YDOXDEOH�KXPDQ�FDSLWDO�

��



7KH�GLJLWDO�UHYROXWLRQ�FUHDWHG�QHZ�RSSRUWXQLWLHV�IRU�FRPPXQLFDWLRQ�DQG
³PRELOLW\´�WKDW�FRPSOHPHQWHG�DQG�HQKDQFHG�SK\VLFDO�PRELOLW\��,W�LV�OLNHO\
WKDW�WKH�IRXUWK�LQGXVWULDO�UHYROXWLRQ�ZLOO�KDYH�D�VLPLODU�HIIHFW��DV�WKH�IXVLRQ
RI�WKH�SK\VLFDO��GLJLWDO�DQG�ELRORJLFDO�ZRUOGV�ZLOO�IXUWKHU�WUDQVFHQG
WLPH�VSDFH�OLPLWDWLRQV�LQ�VXFK�D�ZD\�DV�WR�HQFRXUDJH�PRELOLW\��2QH�RI�WKH
FKDOOHQJHV�RI�WKH�IRXUWK�LQGXVWULDO�UHYROXWLRQ�ZLOO�WKHUHIRUH�EH�WKH
JRYHUQDQFH�RI�KXPDQ�PRELOLW\�WR�HQVXUH�WKDW�LWV�EHQHILWV�DUH�IXOO\�UHDOL]HG�E\
DOLJQLQJ�VRYHUHLJQ�ULJKWV�DQG�REOLJDWLRQV�ZLWK�LQGLYLGXDO�ULJKWV�DQG
DVSLUDWLRQV��UHFRQFLOLQJ�QDWLRQDO�DQG�KXPDQ�VHFXULW\�DQG�ILQGLQJ�ZD\V�WR
PDLQWDLQ�VRFLDO�KDUPRQ\�LQ�WKH�PLGVW�RI�LQFUHDVLQJ�GLYHUVLW\�

6RXUFH��*OREDO�$JHQGD�&RXQFLO�RQ�0LJUDWLRQ��:RUOG�(FRQRPLF�)RUXP

7KH�FKDQJLQJ�QDWXUH�RI�FRQIOLFW

7KH�IRXUWK�LQGXVWULDO�UHYROXWLRQ�ZLOO�DIIHFW�WKH�VFDOH�RI�FRQIOLFW�DV�ZHOO�DV
LWV�FKDUDFWHU��7KH�GLVWLQFWLRQV�EHWZHHQ�ZDU�DQG�SHDFH�DQG�ZKR�LV�D
FRPEDWDQW�DQG�QRQ�FRPEDWDQW�DUH�EHFRPLQJ�XQFRPIRUWDEO\�EOXUUHG�
6LPLODUO\��WKH�EDWWOHILHOG�LV�LQFUHDVLQJO\�ERWK�ORFDO�DQG�JOREDO�
2UJDQL]DWLRQV�VXFK�DV�'D¶HVK��RU�,6,6��RSHUDWH�SULQFLSDOO\�LQ�GHILQHG�DUHDV
LQ�WKH�0LGGOH�(DVW�EXW�WKH\�DOVR�UHFUXLW�ILJKWHUV�IURP�PRUH�WKDQ����
FRXQWULHV��ODUJHO\�WKURXJK�VRFLDO�PHGLD��ZKLOH�UHODWHG�WHUURULVW�DWWDFNV�FDQ
RFFXU�DQ\ZKHUH�RQ�WKH�SODQHW��0RGHUQ�FRQIOLFWV�DUH�LQFUHDVLQJO\�K\EULG�LQ
QDWXUH��FRPELQLQJ�WUDGLWLRQDO�EDWWOHILHOG�WHFKQLTXHV�ZLWK�HOHPHQWV�WKDW�ZHUH
SUHYLRXVO\�PRVWO\�DVVRFLDWHG�ZLWK�DUPHG�QRQ�VWDWH�DFWRUV��+RZHYHU��ZLWK
WHFKQRORJLHV�IXVLQJ�LQ�LQFUHDVLQJO\�XQSUHGLFWDEOH�ZD\V�DQG�ZLWK�VWDWH�DQG
DUPHG�QRQ�VWDWH�DFWRUV�OHDUQLQJ�IURP�HDFK�RWKHU��WKH�SRWHQWLDO�PDJQLWXGH�RI
FKDQJH�LV�QRW�\HW�ZLGHO\�DSSUHFLDWHG�

$V�WKLV�SURFHVV�WDNHV�SODFH�DQG�QHZ��GHDGO\�WHFKQRORJLHV�EHFRPH�HDVLHU�WR
DFTXLUH�DQG�XVH��LW�LV�FOHDU�WKDW�WKH�IRXUWK�LQGXVWULDO�UHYROXWLRQ�RIIHUV
LQGLYLGXDOV�LQFUHDVLQJO\�GLYHUVH�ZD\V�WR�KDUP�RWKHUV�RQ�D�JUDQG�VFDOH�
5HDOL]LQJ�WKLV�OHDGV�WR�D�JUHDWHU�VHQVH�RI�YXOQHUDELOLW\�

,W�LV�QRW�DOO�EOHDN��$FFHVV�WR�WHFKQRORJ\�DOVR�EULQJV�ZLWK�LW�WKH�SRVVLELOLW\�RI
JUHDWHU�SUHFLVLRQ�LQ�ZDUIDUH��FXWWLQJ�HGJH�SURWHFWLYH�ZHDU�IRU�FRPEDW��WKH
FDSDFLW\�WR�SULQW�HVVHQWLDO�VSDUH�SDUWV�RU�RWKHU�FRPSRQHQWV�ULJKW�RQ�WKH
EDWWOHILHOG��DQG�VR�RQ�

��



&\EHU�ZDUIDUH

&\EHU�ZDUIDUH�SUHVHQWV�RQH�RI�WKH�PRVW�VHULRXV�WKUHDWV�RI�RXU�WLPH�
&\EHUVSDFH�LV�EHFRPLQJ�DV�PXFK�D�WKHDWUH�RI�HQJDJHPHQW�DV�ODQG��VHD�DQG
DLU�ZDV�LQ�WKH�SDVW��,�FDQ�VDIHO\�SRVWXODWH�WKDW��ZKLOH�DQ\�IXWXUH�FRQIOLFW
EHWZHHQ�UHDVRQDEO\�DGYDQFHG�DFWRUV�PD\�RU�PD\�QRW�SOD\�RXW�LQ�WKH�SK\VLFDO
ZRUOG��LW�ZLOO�PRVW�OLNHO\�LQFOXGH�D�F\EHU�GLPHQVLRQ�VLPSO\�EHFDXVH�QR
PRGHUQ�RSSRQHQW�ZRXOG�UHVLVW�WKH�WHPSWDWLRQ�WR�GLVUXSW��FRQIXVH�RU�GHVWUR\
WKHLU�HQHP\¶V�VHQVRUV��FRPPXQLFDWLRQV�DQG�GHFLVLRQ�PDNLQJ�FDSDELOLW\�

7KLV�ZLOO�QRW�RQO\�ORZHU�WKH�WKUHVKROG�RI�ZDU�EXW�ZLOO�DOVR�EOXU�WKH
GLVWLQFWLRQ�EHWZHHQ�ZDU�DQG�SHDFH��EHFDXVH�DQ\�QHWZRUNV�RU�FRQQHFWHG
GHYLFHV��IURP�PLOLWDU\�V\VWHPV�WR�FLYLOLDQ�LQIUDVWUXFWXUH�VXFK�DV�HQHUJ\
VRXUFHV��HOHFWULFLW\�JULGV��KHDOWK�RU�WUDIILF�FRQWUROV��RU�ZDWHU�VXSSOLHV��FDQ
EH�KDFNHG�DQG�DWWDFNHG��7KH�FRQFHSW�RI�WKH�DGYHUVDU\�LV�DOVR�DIIHFWHG�DV�D
UHVXOW��&RQWUDU\�WR�WKH�SDVW��\RX�PD\�QRW�EH�FHUWDLQ�RI�ZKR�LV�DWWDFNLQJ�\RX�±
DQG�HYHQ�ZKHWKHU�\RX�KDYH�EHHQ�DWWDFNHG�DW�DOO��'HIHQFH��PLOLWDU\�DQG
QDWLRQDO�VHFXULW\�VWUDWHJLVWV�IRFXVHG�RQ�D�OLPLWHG�QXPEHU�RI�WUDGLWLRQDOO\
KRVWLOH�VWDWHV��QRZ�WKH\�PXVW�FRQVLGHU�D�QHDU�LQILQLWH�DQG�LQGLVWLQFW�XQLYHUVH
RI�KDFNHUV��WHUURULVWV��DFWLYLVWV��FULPLQDOV��DQG�RWKHU�SRVVLEOH�IRHV��&\EHU
ZDUIDUH�FDQ�WDNH�PDQ\�GLIIHUHQW�IRUPV�±�IURP�FULPLQDO�DFWV�DQG�HVSLRQDJH�WR
GHVWUXFWLYH�DWWDFNV�VXFK�DV�6WX[QHW�±�WKDW�UHPDLQ�ODUJHO\�XQGHUHVWLPDWHG�DQG
PLVXQGHUVWRRG�EHFDXVH�WKH\�DUH�VR�QHZ�DQG�GLIILFXOW�WR�FRXQWHU�

6LQFH�������WKHUH�KDYH�EHHQ�PDQ\�LQVWDQFHV�RI�F\EHU�DWWDFNV�GLUHFWHG�DW�ERWK
VSHFLILF�FRXQWULHV�DQG�FRPSDQLHV��\HW�GLVFXVVLRQV�DERXW�WKLV�QHZ�HUD�RI
ZDUIDUH�DUH�VWLOO�LQ�WKHLU�LQIDQF\�DQG�WKH�JDS�EHWZHHQ�WKRVH�ZKR�XQGHUVWDQG
WKH�KLJKO\�WHFKQLFDO�LVVXHV�RI�F\EHU�ZDUIDUH�DQG�WKRVH�ZKR�DUH�GHYHORSLQJ
F\EHU�SROLF\�ZLGHQV�E\�WKH�GD\��:KHWKHU�D�VHW�RI�VKDUHG�QRUPV�ZLOO�HYROYH
IRU�F\EHU�ZDUIDUH��DQDORJRXV�WR�WKRVH�GHYHORSHG�IRU�QXFOHDU��ELRORJLFDO�DQG
FKHPLFDO�ZHDSRQV��UHPDLQV�DQ�RSHQ�TXHVWLRQ��:H�ODFN�HYHQ�D�WD[RQRP\�WR
DJUHH�RQ�ZKDW�DPRXQWV�WR�DQ�DWWDFN�DQG�WKH�DSSURSULDWH�UHVSRQVH��ZLWK�ZKDW
DQG�E\�ZKRP��3DUW�RI�WKH�HTXDWLRQ�WR�PDQDJH�WKLV�VFHQDULR�LV�WR�GHILQH�ZKDW
GDWD�WUDYHOV�DFURVV�ERUGHUV��7KLV�LV�DQ�LQGLFDWLRQ�RI�KRZ�IDU�WKHUH�LV�WR�JR
RQ�HIIHFWLYHO\�FRQWUROOLQJ�FURVV�ERUGHU�F\EHU�EDVHG�WUDQVDFWLRQV�ZLWKRXW
LQKLELWLQJ�WKH�SRVLWLYH�RXWSXWV�IURP�D�PRUH�LQWHUFRQQHFWHG�ZRUOG�

$XWRQRPRXV�ZDUIDUH

��



$XWRQRPRXV�ZDUIDUH��LQFOXGLQJ�WKH�GHSOR\PHQW�RI�PLOLWDU\�URERWV�DQG�$,�
SRZHUHG�DXWRPDWHG�ZHDSRQU\��FUHDWHV�WKH�SURVSHFW�RI�³URER�ZDU´��ZKLFK
ZLOO�SOD\�D�WUDQVIRUPDWLYH�UROH�LQ�IXWXUH�FRQIOLFW�

7KH�VHDEHG�DQG�VSDFH�DUH�DOVR�OLNHO\�WR�EHFRPH�LQFUHDVLQJO\�PLOLWDUL]HG��DV
PRUH�DQG�PRUH�DFWRUV�±�VWDWH�DQG�FRPPHUFLDO�±�JDLQ�WKH�DELOLW\�WR�VHQG�XS
VDWHOOLWHV�DQG�PRELOL]H�XQPDQQHG�XQGHUZDWHU�YHKLFOHV�FDSDEOH�RI�GLVUXSWLQJ
ILEUH�RSWLF�FDEOHV�DQG�VDWHOOLWH�WUDIILF��&ULPLQDO�JDQJV�DUH�DOUHDG\�XVLQJ�RII�
WKH�VKHOI�TXDGURFRSWHU�GURQHV�WR�VS\�RQ�DQG�DWWDFN�ULYDOV��$XWRQRPRXV
ZHDSRQV��FDSDEOH�RI�LGHQWLI\LQJ�WDUJHWV�DQG�GHFLGLQJ�WR�RSHQ�ILUH�ZLWKRXW
KXPDQ�LQWHUYHQWLRQ��ZLOO�EHFRPH�LQFUHDVLQJO\�IHDVLEOH��FKDOOHQJLQJ�WKH�ODZV
RI�ZDU�

�

%R[�)��(PHUJLQJ�7HFKQRORJLHV�7UDQVIRUPLQJ�,QWHUQDWLRQDO
6HFXULW\

'URQHV��7KH\�DUH�HVVHQWLDOO\�IO\LQJ�URERWV��7KH�86�FXUUHQWO\�OHDGV�EXW�WKH
WHFKQRORJ\�LV�VSUHDGLQJ�ZLGHO\�DQG�EHFRPLQJ�PRUH�DIIRUGDEOH�
$XWRQRPRXV�ZHDSRQV��&RPELQLQJ�GURQH�WHFKQRORJ\�ZLWK�DUWLILFLDO
LQWHOOLJHQFH��WKH\�KDYH�WKH�SRWHQWLDO�WR�VHOHFW�DQG�HQJDJH�WDUJHWV�ZLWKRXW
KXPDQ�LQWHUYHQWLRQ��DFFRUGLQJ�WR�SUH�GHILQHG�FULWHULD�
0LOLWDUL]DWLRQ�RI�VSDFH��:KLOH�PRUH�WKDQ�KDOI�RI�DOO�VDWHOOLWHV�DUH
FRPPHUFLDO��WKHVH�RUELWLQJ�FRPPXQLFDWLRQV�GHYLFHV�DUH�LQFUHDVLQJO\
LPSRUWDQW�IRU�PLOLWDU\�SXUSRVHV��$�QHZ�JHQHUDWLRQ�RI�K\SHUVRQLF�³JOLGH´
ZHDSRQV�DUH�DOVR�SRLVHG�WR�HQWHU�WKLV�GRPDLQ��LQFUHDVLQJ�WKH�SUREDELOLW\�WKDW
VSDFH�ZLOO�SOD\�D�UROH�LQ�IXWXUH�FRQIOLFWV�DQG�UDLVLQJ�FRQFHUQ�WKDW�FXUUHQW
PHFKDQLVPV�WR�UHJXODWH�VSDFH�DFWLYLWLHV�DUH�QR�ORQJHU�VXIILFLHQW�
:HDUDEOH�GHYLFHV��7KH\�FDQ�RSWLPL]H�KHDOWK�DQG�SHUIRUPDQFH�XQGHU
FRQGLWLRQV�RI�H[WUHPH�VWUHVV�RU�SURGXFH�H[RVNHOHWRQV�WKDW�HQKDQFH�VROGLHUV¶
SHUIRUPDQFH��DOORZLQJ�D�KXPDQ�WR�FDUU\�ORDGV�RI�DURXQG����NJ�ZLWKRXW
GLIILFXOW\�
$GGLWLYH�PDQXIDFWXULQJ��,W�ZLOO�UHYROXWLRQL]H�VXSSO\�FKDLQV�E\�HQDEOLQJ
UHSODFHPHQW�SDUWV�WR�EH�PDQXIDFWXUHG�LQ�WKH�ILHOG�IURP�GLJLWDOO\�WUDQVPLWWHG
GHVLJQV�DQG�ORFDOO\�DYDLODEOH�PDWHULDOV��,W�FRXOG�DOVR�HQDEOH�WKH
GHYHORSPHQW�RI�QHZ�NLQGV�RI�ZDUKHDGV��ZLWK�JUHDWHU�FRQWURO�RI�SDUWLFOH�VL]H

��



DQG�GHWRQDWLRQ�
5HQHZDEOH�HQHUJ\��7KLV�HQDEOHV�SRZHU�WR�EH�JHQHUDWHG�ORFDOO\�
UHYROXWLRQL]LQJ�VXSSO\�FKDLQV�DQG�HQKDQFLQJ�WKH�FDSDFLW\�WR�SULQW�SDUWV�RQ
GHPDQG�LQ�HYHQ�UHPRWH�ORFDWLRQV�
1DQRWHFKQRORJ\��1DQR�LV�SURJUHVVLYHO\�OHDGLQJ�WR�PHWDPDWHULDOV��VPDUW
PDWHULDOV�ZKLFK�SRVVHVV�SURSHUWLHV�WKDW�GR�QRW�RFFXU�QDWXUDOO\��,W�ZLOO�PDNH
ZHDSRQU\�EHWWHU��OLJKWHU��PRUH�PRELOH��VPDUWHU�DQG�PRUH�SUHFLVH��DQG�ZLOO
XOWLPDWHO\�UHVXOW�LQ�V\VWHPV�WKDW�FDQ�VHOI�UHSOLFDWH�DQG�DVVHPEOH�
%LRORJLFDO�ZHDSRQV��7KH�KLVWRU\�RI�ELRORJLFDO�ZDUIDUH�LV�QHDUO\�DV�ROG�DV
WKH�KLVWRU\�RI�ZDUIDUH�LWVHOI��EXW�UDSLG�DGYDQFHV�LQ�ELRWHFKQRORJ\��JHQHWLFV
DQG�JHQRPLFV�DUH�WKH�KDUELQJHU�RI�QHZ�KLJKO\�OHWKDO�ZHDSRQV��$LUERUQH
GHVLJQHU�YLUXVHV��HQJLQHHUHG�VXSHUEXJV��JHQHWLFDOO\�PRGLILHG�SODJXHV�DQG�VR
RQ��DOO�WKHVH�IRUP�WKH�EDVLV�RI�SRWHQWLDO�GRRPVGD\�VFHQDULRV�
%LRFKHPLFDO�ZHDSRQV��$V�ZLWK�ELRORJLFDO�ZHDSRQV��WHFKQRORJLFDO
LQQRYDWLRQ�LV�PDNLQJ�WKH�DVVHPEO\�RI�WKHVH�ZHDSRQV�DOPRVW�DV�HDV\�DV�D�GR�
LW�\RXUVHOI�WDVN��'URQHV�FRXOG�EH�HPSOR\HG�WR�GHOLYHU�WKHP�
6RFLDO�0HGLD��:KLOH�GLJLWDO�FKDQQHOV�SURYLGH�RSSRUWXQLWLHV�IRU�VSUHDGLQJ
LQIRUPDWLRQ�DQG�RUJDQL]LQJ�DFWLRQ�IRU�JRRG�FDXVHV��WKH\�FDQ�DOVR�EH�XVHG�WR
VSUHDG�PDOLFLRXV�FRQWHQW�DQG�SURSDJDQGD�DQG��DV�ZLWK�,6,6��HPSOR\HG�E\
H[WUHPLVW�JURXSV�WR�UHFUXLW�DQG�PRELOL]H�IROORZHUV��<RXQJ�DGXOWV�DUH
SDUWLFXODUO\�YXOQHUDEOH��HVSHFLDOO\�LI�WKH\�ODFN�D�VWDEOH�VRFLDO�VXSSRUW
QHWZRUN�

0DQ\�RI�WKH�WHFKQRORJLHV�GHVFULEHG�LQ�%R[�)��(PHUJLQJ�7HFKQRORJLHV
7UDQVIRUPLQJ�,QWHUQDWLRQDO�6HFXULW\�DOUHDG\�H[LVW��$V�DQ�H[DPSOH�
6DPVXQJ¶V�6*5�$��URERWV��HTXLSSHG�ZLWK�WZR�PDFKLQH�JXQV�DQG�D�JXQ�ZLWK
UXEEHU�EXOOHWV��QRZ�PDQ�ERUGHU�SRVWV�LQ�WKH�.RUHDQ�'HPLOLWDUL]HG�=RQH�
7KH\�DUH��IRU�WKH�PRPHQW��FRQWUROOHG�E\�KXPDQ�RSHUDWRUV�EXW�FRXOG��RQFH
SURJUDPPHG��LGHQWLI\�DQG�HQJDJH�KXPDQ�WDUJHWV�LQGHSHQGHQWO\�

/DVW�\HDU��WKH�8.�0LQLVWU\�RI�'HIHQFH�DQG�%$(�6\VWHPV�DQQRXQFHG�WKH
VXFFHVVIXO�WHVW�RI�WKH�7DUDQLV�VWHDOWK�SODQH��NQRZQ�DOVR�DV�5DSWRU��ZKLFK�FDQ
WDNH�RII��IO\�WR�D�JLYHQ�GHVWLQDWLRQ�DQG�ILQG�D�VHW�WDUJHW�ZLWK�OLWWOH
LQWHUYHQWLRQ�IURP�LWV�RSHUDWRU�XQOHVV�UHTXLUHG��7KHUH�DUH�PDQ\�VXFK
H[DPSOHV����7KH\�ZLOO�PXOWLSO\��DQG�LQ�WKH�SURFHVV��UDLVH�FULWLFDO�TXHVWLRQV
DW�WKH�LQWHUVHFWLRQ�RI�JHRSROLWLFV��PLOLWDU\�VWUDWHJ\�DQG�WDFWLFV��UHJXODWLRQ�DQG

��



HWKLFV�

1HZ�IURQWLHUV�LQ�JOREDO�VHFXULW\

$V�VWUHVVHG�VHYHUDO�WLPHV�LQ�WKLV�ERRN��ZH�RQO\�KDYH�D�OLPLWHG�VHQVH�RI�WKH
XOWLPDWH�SRWHQWLDO�RI�QHZ�WHFKQRORJLHV�DQG�ZKDW�OLHV�DKHDG��7KLV�LV�QR�OHVV
WKH�FDVH�LQ�WKH�UHDOP�RI�LQWHUQDWLRQDO�DQG�GRPHVWLF�VHFXULW\��)RU�HDFK
LQQRYDWLRQ�ZH�FDQ�WKLQN�RI��WKHUH�ZLOO�EH�D�SRVLWLYH�DSSOLFDWLRQ�DQG�D
SRVVLEOH�GDUN�VLGH��:KLOH�QHXURWHFKQRORJLHV�VXFK�DV�QHXURSURVWKHWLFV�DUH
DOUHDG\�HPSOR\HG�WR�VROYH�PHGLFDO�SUREOHPV��LQ�IXWXUH�WKH\�FRXOG�EH
DSSOLHG�WR�PLOLWDU\�SXUSRVHV��&RPSXWHU�V\VWHPV�DWWDFKHG�WR�EUDLQ�WLVVXH
FRXOG�HQDEOH�D�SDUDO\VHG�SDWLHQW�WR�FRQWURO�D�URERWLF�DUP�RU�OHJ��7KH�VDPH
WHFKQRORJ\�FRXOG�EH�XVHG�WR�GLUHFW�D�ELRQLF�SLORW�RU�VROGLHU��%UDLQ�GHYLFHV
GHVLJQHG�WR�WUHDW�WKH�FRQGLWLRQV�RI�$O]KHLPHU¶V�GLVHDVH�FRXOG�EH�LPSODQWHG
LQ�VROGLHUV�WR�HUDVH�PHPRULHV�RU�FUHDWH�QHZ�RQHV��³,W¶V�QRW�D�TXHVWLRQ�RI�LI
QRQ�VWDWH�DFWRUV�ZLOO�XVH�VRPH�IRUP�RI�QHXURVFLHQWLILF�WHFKQLTXHV�RU
WHFKQRORJLHV��EXW�ZKHQ��DQG�ZKLFK�RQHV�WKH\¶OO�XVH�´�UHFNRQV�-DPHV
*LRUGDQR��D�QHXURHWKLFLVW�DW�*HRUJHWRZQ�8QLYHUVLW\�0HGLFDO�&HQWHU��³7KH
EUDLQ�LV�WKH�QH[W�EDWWOHVSDFH�´��

7KH�DYDLODELOLW\�DQG��DW�WLPHV��WKH�XQUHJXODWHG�QDWXUH�RI�PDQ\�RI�WKHVH
LQQRYDWLRQV�KDYH�D�IXUWKHU�LPSRUWDQW�LPSOLFDWLRQ��&XUUHQW�WUHQGV�VXJJHVW�D
UDSLG�DQG�PDVVLYH�GHPRFUDWL]DWLRQ�RI�WKH�FDSDFLW\�WR�LQIOLFW�GDPDJH�RQ�D
YHU\�ODUJH�VFDOH��VRPHWKLQJ�SUHYLRXVO\�OLPLWHG�WR�JRYHUQPHQWV�DQG�YHU\
VRSKLVWLFDWHG�RUJDQL]DWLRQV��)URP��'�SULQWHG�ZHDSRQV�WR�JHQHWLF
HQJLQHHULQJ�LQ�KRPH�ODERUDWRULHV��GHVWUXFWLYH�WRROV�DFURVV�D�UDQJH�RI
HPHUJLQJ�WHFKQRORJLHV�DUH�EHFRPLQJ�PRUH�UHDGLO\�DYDLODEOH��$QG�ZLWK�WKH
IXVLRQ�RI�WHFKQRORJLHV��D�NH\�WKHPH�RI�WKLV�ERRN��XQSUHGLFWDEOH�G\QDPLFV
LQKHUHQWO\�VXUIDFH��FKDOOHQJLQJ�H[LVWLQJ�OHJDO�DQG�HWKLFDO�IUDPHZRUNV�

7RZDUGV�D�PRUH�VHFXUH�ZRUOG

,Q�WKH�IDFH�RI�WKHVH�FKDOOHQJHV��KRZ�GR�ZH�SHUVXDGH�SHRSOH�WR�WDNH�WKH
VHFXULW\�WKUHDWV�IURP�HPHUJLQJ�WHFKQRORJLHV�VHULRXVO\"�(YHQ�PRUH
LPSRUWDQWO\��FDQ�ZH�HQJHQGHU�FRRSHUDWLRQ�EHWZHHQ�WKH�SXEOLF�DQG�SULYDWH
VHFWRUV�RQ�WKH�JOREDO�VFDOH�WR�PLWLJDWH�WKHVH�WKUHDWV"

2YHU�WKH�VHFRQG�KDOI�RI�WKH�ODVW�FHQWXU\��WKH�IHDU�RI�QXFOHDU�ZDUIDUH
JUDGXDOO\�JDYH�ZD\�WR�WKH�UHODWLYH�VWDELOLW\�RI�PXWXDOO\�DVVXUHG�GHVWUXFWLRQ

��



�0$'���DQG�D�QXFOHDU�WDERR�VHHPV�WR�KDYH�HPHUJHG�

,I�WKH�ORJLF�RI�0$'�KDV�ZRUNHG�VR�IDU�LW�LV�EHFDXVH�RQO\�D�OLPLWHG�QXPEHU
RI�HQWLWLHV�SRVVHVVHG�WKH�SRZHU�WR�GHVWUR\�HDFK�RWKHU�FRPSOHWHO\�DQG�WKH\
EDODQFHG�HDFK�RWKHU�RXW��$�SUROLIHUDWLRQ�RI�SRWHQWLDOO\�OHWKDO�DFWRUV�
KRZHYHU��FRXOG�XQGHUPLQH�WKLV�HTXLOLEULXP��ZKLFK�ZDV�ZK\�QXFOHDU�VWDWHV
DJUHHG�WR�FRRSHUDWH�WR�NHHS�WKH�QXFOHDU�FOXE�VPDOO��QHJRWLDWLQJ�WKH�7UHDW\�RQ
WKH�1RQ�3UROLIHUDWLRQ�RI�1XFOHDU�:HDSRQV��137��LQ�WKH�ODWH�����V�

:KLOH�WKH\�GLVDJUHHG�RQ�PRVW�RWKHU�LVVXHV��WKH�6RYLHW�8QLRQ�DQG�WKH�8QLWHG
6WDWHV�XQGHUVWRRG�WKDW�WKHLU�EHVW�SURWHFWLRQ�ODLG�LQ�UHPDLQLQJ�YXOQHUDEOH�WR
HDFK�RWKHU��7KLV�OHG�WR�WKH�$QWL�%DOOLVWLF�0LVVLOH�7UHDW\��$%07��
HIIHFWLYHO\�OLPLWLQJ�WKH�ULJKW�WR�WDNH�GHIHQVLYH�PHDVXUHV�DJDLQVW�PLVVLOH�
GHOLYHUHG�QXFOHDU�ZHDSRQV��:KHQ�GHVWUXFWLYH�FDSDFLW\�LV�QR�ORQJHU�OLPLWHG
WR�D�KDQGIXO�RI�HQWLWLHV�ZLWK�EURDGO\�VLPLODU�UHVRXUFHV��WDFWLFV�DQG�LQWHUHVWV
LQ�SUHYHQWLQJ�HVFDODWLRQ�GRFWULQHV�VXFK�DV�0$'�DUH�OHVV�UHOHYDQW�

'ULYHQ�E\�WKH�FKDQJHV�KHUDOGHG�E\�WKH�IRXUWK�LQGXVWULDO�UHYROXWLRQ��FRXOG�ZH
GLVFRYHU�VRPH�DOWHUQDWLYH�HTXLOLEULXP�WKDW�DQDORJRXVO\�WXUQV�YXOQHUDELOLW\
LQWR�VWDELOLW\�DQG�VHFXULW\"�$FWRUV�ZLWK�YHU\�GLIIHUHQW�SHUVSHFWLYHV�DQG
LQWHUHVWV�QHHG�WR�EH�DEOH�WR�ILQG�VRPH�NLQG�RI�PRGXV�YLYHQGL�DQG�FRRSHUDWH
LQ�RUGHU�WR�DYRLG�QHJDWLYH�SUROLIHUDWLRQ�

&RQFHUQHG�VWDNHKROGHUV�PXVW�FRRSHUDWH�WR�FUHDWH�OHJDOO\�ELQGLQJ
IUDPHZRUNV�DV�ZHOO�DV�VHOI�LPSRVHG�SHHU�EDVHG�QRUPV��HWKLFDO�VWDQGDUGV
DQG�PHFKDQLVPV�WR�FRQWURO�SRWHQWLDOO\�GDPDJLQJ�HPHUJLQJ�WHFKQRORJLHV�
SUHIHUDEO\�ZLWKRXW�LPSHGLQJ�WKH�FDSDFLW\�RI�UHVHDUFK�WR�GHOLYHU�LQQRYDWLRQ
DQG�HFRQRPLF�JURZWK�

,QWHUQDWLRQDO�WUHDWLHV�ZLOO�VXUHO\�EH�QHHGHG��EXW�,�DP�FRQFHUQHG�WKDW
UHJXODWRUV�LQ�WKLV�ILHOG�ZLOO�ILQG�WKHPVHOYHV�UXQQLQJ�EHKLQG�WHFKQRORJLFDO
DGYDQFHV��GXH�WR�WKHLU�VSHHG�DQG�PXOWLIDFHWHG�LPSDFW��+HQFH��FRQYHUVDWLRQV
DPRQJ�HGXFDWRUV�DQG�GHYHORSHUV�DERXW�WKH�HWKLFDO�VWDQGDUGV�WKDW�VKRXOG
DSSO\�WR�HPHUJLQJ�WHFKQRORJLHV�RI�WKH�IRXUWK�LQGXVWULDO�UHYROXWLRQ�DUH
XUJHQWO\�QHHGHG�WR�HVWDEOLVK�FRPPRQ�HWKLFDO�JXLGHOLQHV�DQG�HPEHG�WKHP�LQ
VRFLHW\�DQG�FXOWXUH��:LWK�JRYHUQPHQWV�DQG�JRYHUQPHQW�EDVHG�VWUXFWXUHV�
ODJJLQJ�EHKLQG�LQ�WKH�UHJXODWRU\�VSDFH��LW�PD\�DFWXDOO\�EH�XS�WR�WKH�SULYDWH
VHFWRU�DQG�QRQ�VWDWH�DFWRUV�WR�WDNH�WKH�OHDG�

7KH�GHYHORSPHQW�RI�QHZ�ZDUIDUH�WHFKQRORJLHV�LV��XQGHUVWDQGDEO\��WDNLQJ

��



SODFH�LQ�D�UHODWLYHO\�LVRODWHG�VSKHUH��2QH�FRQFHUQ�,�KDYH��KRZHYHU��LV�WKH
SRWHQWLDO�UHWUHDW�RI�RWKHU�VHFWRUV��VXFK�DV�JHQH�EDVHG�PHGLFLQH�DQG�UHVHDUFK�
LQWR�LVRODWHG��KLJKO\�VSHFLDOL]HG�VSKHUHV��WKHUHE\�ORZHULQJ�RXU�FROOHFWLYH
DELOLW\�WR�GLVFXVV��XQGHUVWDQG�DQG�PDQDJH�ERWK�FKDOOHQJHV�DQG�RSSRUWXQLWLHV�

��



����6RFLHW\

6FLHQWLILF�DGYDQFHPHQW��FRPPHUFLDOL]DWLRQ�DQG�WKH�GLIIXVLRQ�RI�LQQRYDWLRQ
DUH�VRFLDO�SURFHVVHV�WKDW�XQIROG�DV�SHRSOH�GHYHORS�DQG�H[FKDQJH�LGHDV�
YDOXHV��LQWHUHVWV�DQG�VRFLDO�QRUPV�LQ�D�YDULHW\�RI�FRQWH[WV��7KLV�PDNHV�LW
KDUG�WR�GLVFHUQ�WKH�IXOO�VRFLHWDO�LPSDFW�RI�QHZ�WHFKQRORJLFDO�V\VWHPV��WKHUH
DUH�PDQ\�LQWHUWZLQHG�FRPSRQHQWV�WKDW�FRPSULVH�RXU�VRFLHWLHV�DQG�PDQ\
LQQRYDWLRQV�WKDW�DUH�LQ�VRPH�ZD\�FR�SURGXFHG�E\�WKHP�

7KH�ELJ�FKDOOHQJH�IRU�PRVW�VRFLHWLHV�ZLOO�EH�KRZ�WR�DEVRUE�DQG
DFFRPPRGDWH�WKH�QHZ�PRGHUQLW\�ZKLOH�VWLOO�HPEUDFLQJ�WKH�QRXULVKLQJ
DVSHFWV�RI�RXU�WUDGLWLRQDO�YDOXH�V\VWHPV��7KH�IRXUWK�LQGXVWULDO�UHYROXWLRQ�
ZKLFK�WHVWV�VR�PDQ\�RI�RXU�IXQGDPHQWDO�DVVXPSWLRQV��PD\�H[DFHUEDWH�WKH
WHQVLRQV�ZKLFK�H[LVW�EHWZHHQ�GHHSO\�UHOLJLRXV�VRFLHWLHV�GHIHQGLQJ�WKHLU
IXQGDPHQWDO�YDOXHV�DQG�WKRVH�ZKRVH�EHOLHIV�DUH�VKDSHG�E\�D�PRUH�VHFXODU
ZRUOGYLHZ��7KH�JUHDWHVW�GDQJHU�WR�JOREDO�FRRSHUDWLRQ�DQG�VWDELOLW\�PD\
FRPH�IURP�UDGLFDO�JURXSV�ILJKWLQJ�SURJUHVV�ZLWK�H[WUHPH��LGHRORJLFDOO\
PRWLYDWHG�YLROHQFH�

$V�VRFLRORJLVW�0DQXHO�&DVWHOOV��SURIHVVRU�RI�FRPPXQLFDWLRQ�WHFKQRORJ\�DQG
VRFLHW\�DW�WKH�$QQHQEHUJ�6FKRRO�RI�&RPPXQLFDWLRQ�DQG�-RXUQDOLVP�DW�WKH
8QLYHUVLW\�RI�6RXWKHUQ�&DOLIRUQLD��KDV�QRWHG��³,Q�DOO�PRPHQWV�RI�PDMRU
WHFKQRORJLFDO�FKDQJH��SHRSOH��FRPSDQLHV��DQG�LQVWLWXWLRQV�IHHO�WKH�GHSWK�RI
WKH�FKDQJH��EXW�WKH\�DUH�RIWHQ�RYHUZKHOPHG�E\�LW��RXW�RI�VKHHU�LJQRUDQFH�RI
LWV�HIIHFWV´����%HLQJ�RYHUZKHOPHG�GXH�WR�LJQRUDQFH�LV�SUHFLVHO\�ZKDW�ZH
VKRXOG�DYRLG��SDUWLFXODUO\�ZKHQ�LW�FRPHV�WR�KRZ�WKH�PDQ\�GLYHUVH
FRPPXQLWLHV�WKDW�FRPSULVH�PRGHUQ�VRFLHW\�IRUP��GHYHORS�DQG�UHODWH�WR�RQH
DQRWKHU�

7KH�SUHYLRXV�GLVFXVVLRQ�DERXW�WKH�GLIIHUHQW�LPSDFWV�RI�WKH�IRXUWK�LQGXVWULDO
UHYROXWLRQ�RQ�WKH�HFRQRP\��EXVLQHVV��JHRSROLWLFV�DQG�LQWHUQDWLRQDO�VHFXULW\�
UHJLRQV�DQG�FLWLHV�PDNHV�LW�FOHDU�WKDW�WKH�QHZ�WHFKQRORJLFDO�UHYROXWLRQ�ZLOO
KDYH�PXOWLSOH�LQIOXHQFHV�RQ�VRFLHW\��,Q�WKH�QH[W�VHFWLRQ��,�ZLOO�H[SORUH�WZR�RI
WKH�PRVW�LPSRUWDQW�GULYHUV�RI�FKDQJH�±�KRZ�WKH�SRWHQWLDO�IRU�ULVLQJ
LQHTXDOLW\�SXWV�SUHVVXUH�RQ�WKH�PLGGOH�FODVV��DQG�KRZ�WKH�LQWHJUDWLRQ�RI
GLJLWDO�PHGLD�LV�FKDQJLQJ�KRZ�FRPPXQLWLHV�IRUP�DQG�UHODWH�WR�RQH�DQRWKHU�

��



������,QHTXDOLW\�DQG�WKH�PLGGOH�FODVV

7KH�GLVFXVVLRQ�RQ�HFRQRPLF�DQG�EXVLQHVV�LPSDFWV�KLJKOLJKWHG�D�QXPEHU�RI
GLIIHUHQW�VWUXFWXUDO�VKLIWV�ZKLFK�KDYH�FRQWULEXWHG�WR�ULVLQJ�LQHTXDOLW\�WR�GDWH�
DQG�ZKLFK�PD\�EH�IXUWKHU�H[DFHUEDWHG�DV�WKH�IRXUWK�LQGXVWULDO�UHYROXWLRQ
XQIROGV��5RERWV�DQG�DOJRULWKPV�LQFUHDVLQJO\�VXEVWLWXWH�FDSLWDO�IRU�ODERXU�
ZKLOH�LQYHVWLQJ��RU�PRUH�SUHFLVHO\��EXLOGLQJ�D�EXVLQHVV�LQ�WKH�GLJLWDO
HFRQRP\��EHFRPHV�OHVV�FDSLWDO�LQWHQVLYH��/DERXU�PDUNHWV��PHDQZKLOH��DUH
EHFRPLQJ�ELDVHG�WRZDUGV�D�OLPLWHG�UDQJH�RI�WHFKQLFDO�VNLOO�VHWV��DQG
JOREDOO\�FRQQHFWHG�GLJLWDO�SODWIRUPV�DQG�PDUNHWSODFHV�DUH�JUDQWLQJ�RXWVL]HG
UHZDUGV�WR�D�VPDOO�QXPEHU�RI�³VWDUV´��$V�DOO�WKHVH�WUHQGV�KDSSHQ��WKH
ZLQQHUV�ZLOO�EH�WKRVH�ZKR�DUH�DEOH�WR�SDUWLFLSDWH�IXOO\�LQ�LQQRYDWLRQ�GULYHQ
HFRV\VWHPV�E\�SURYLGLQJ�QHZ�LGHDV��EXVLQHVV�PRGHOV��SURGXFWV�DQG
VHUYLFHV��UDWKHU�WKDQ�WKRVH�ZKR�FDQ�RIIHU�RQO\�ORZ�VNLOOHG�ODERXU�RU
RUGLQDU\�FDSLWDO�

7KHVH�G\QDPLFV�DUH�ZK\�WHFKQRORJ\�LV�UHJDUGHG�DV�RQH�RI�WKH�PDLQ�UHDVRQV
LQFRPHV�KDYH�VWDJQDWHG��RU�HYHQ�GHFUHDVHG��IRU�D�PDMRULW\�RI�WKH�SRSXODWLRQ
LQ�KLJK�LQFRPH�FRXQWULHV��7RGD\��WKH�ZRUOG�LV�YHU\�XQHTXDO�LQGHHG�
$FFRUGLQJ�WR�&UHGLW�6XLVVH¶V�*OREDO�:HDOWK�5HSRUW�������KDOI�RI�DOO�DVVHWV
DURXQG�WKH�ZRUOG�DUH�QRZ�FRQWUROOHG�E\�WKH�ULFKHVW����RI�WKH�JOREDO
SRSXODWLRQ��ZKLOH�³WKH�ORZHU�KDOI�RI�WKH�JOREDO�SRSXODWLRQ�FROOHFWLYHO\�RZQ
OHVV�WKDQ����RI�JOREDO�ZHDOWK´����7KH�2UJDQLVDWLRQ�IRU�(FRQRPLF�&R�
RSHUDWLRQ�DQG�'HYHORSPHQW��2(&'��UHSRUWV�WKDW�WKH�DYHUDJH�LQFRPH�RI�WKH
ULFKHVW�����RI�WKH�SRSXODWLRQ�LQ�2(&'�FRXQWULHV�LV�DSSUR[LPDWHO\�QLQH
WLPHV�WKDW�RI�WKH�SRRUHVW��������)XUWKHU��LQHTXDOLW\�ZLWKLQ�PRVW�FRXQWULHV�LV
ULVLQJ��HYHQ�LQ�WKRVH�WKDW�KDYH�H[SHULHQFHG�UDSLG�JURZWK�DFURVV�DOO�LQFRPH
JURXSV�DQG�GUDPDWLF�GURSV�LQ�WKH�QXPEHU�RI�SHRSOH�OLYLQJ�LQ�SRYHUW\�
&KLQD¶V�*LQL�,QGH[��IRU�H[DPSOH��URVH�IURP�DSSUR[LPDWHO\����LQ�WKH�����V�WR
RYHU����E\��������

5LVLQJ�LQHTXDOLW\�LV�PRUH�WKDQ�DQ�HFRQRPLF�SKHQRPHQRQ�RI�VRPH�FRQFHUQ�±
LW�LV�D�PDMRU�FKDOOHQJH�IRU�VRFLHWLHV��,Q�WKHLU�ERRN�7KH�6SLULW�/HYHO��:K\
*UHDWHU�(TXDOLW\�0DNHV�6RFLHWLHV�6WURQJHU��%ULWLVK�HSLGHPLRORJLVWV
5LFKDUG�:LONLQVRQ�DQG�.DWH�3LFNHWW�SXW�IRUZDUG�GDWD�LQGLFDWLQJ�WKDW�XQHTXDO
VRFLHWLHV�WHQG�WR�EH�PRUH�YLROHQW��KDYH�KLJKHU�QXPEHUV�RI�SHRSOH�LQ�SULVRQ�
H[SHULHQFH�JUHDWHU�OHYHOV�RI�PHQWDO�LOOQHVV�DQG�REHVLW\��DQG�KDYH�ORZHU�OLIH
H[SHFWDQFLHV�DQG�ORZHU�OHYHOV�RI�WUXVW��7KH�FRUROODU\��WKH\�IRXQG��LV�WKDW�
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DIWHU�FRQWUROOLQJ�IRU�DYHUDJH�LQFRPHV��PRUH�HTXDO�VRFLHWLHV�KDYH�KLJKHU
OHYHOV�RI�FKLOG�ZHOO�EHLQJ��ORZHU�OHYHOV�RI�VWUHVV�DQG�GUXJ�XVH��DQG�ORZHU
LQIDQW�PRUWDOLW\����2WKHU�UHVHDUFKHUV�KDYH�IRXQG�WKDW�KLJKHU�OHYHOV�RI
LQHTXDOLW\�LQFUHDVH�VHJUHJDWLRQ�DQG�UHGXFH�HGXFDWLRQDO�RXWFRPHV�IRU
FKLOGUHQ�DQG�\RXQJ�DGXOWV���

:KLOH�WKH�HPSLULFDO�GDWD�DUH�OHVV�FHUWDLQ��WKHUH�DUH�DOVR�ZLGHVSUHDG�IHDUV
WKDW�KLJKHU�OHYHOV�RI�LQHTXDOLW\�OHDG�WR�KLJKHU�OHYHOV�RI�VRFLDO�XQUHVW��$PRQJ
WKH����JOREDO�ULVNV�DQG����JOREDO�WUHQGV�LGHQWLILHG�LQ�WKH�)RUXP¶V�*OREDO
5LVNV�5HSRUW�������WKH�VWURQJHVW�LQWHUFRQQHFWLRQV�RFFXU�EHWZHHQ�ULVLQJ
LQFRPH�GLVSDULW\��XQHPSOR\PHQW�RU�XQGHUHPSOR\PHQW�DQG�SURIRXQG�VRFLDO
LQVWDELOLW\��$V�GLVFXVVHG�IXUWKHU�EHORZ��D�ZRUOG�RI�JUHDWHU�FRQQHFWLYLW\�DQG
KLJKHU�H[SHFWDWLRQV�FDQ�FUHDWH�VLJQLILFDQW�VRFLDO�ULVNV�LI�SRSXODWLRQV�IHHO
WKH\�KDYH�QR�FKDQFH�RI�DWWDLQLQJ�DQ\�OHYHO�RI�SURVSHULW\�RU�PHDQLQJ�LQ�WKHLU
OLYHV�

7RGD\��D�PLGGOH�FODVV�MRE�QR�ORQJHU�JXDUDQWHHV�D�PLGGOH�FODVV�OLIHVW\OH��DQG
RYHU�WKH�SDVW����\HDUV��WKH�IRXU�WUDGLWLRQDO�DWWULEXWHV�RI�PLGGOH�FODVV�VWDWXV
�HGXFDWLRQ��KHDOWK��SHQVLRQV�DQG�KRXVH�RZQHUVKLS��KDYH�SHUIRUPHG�ZRUVH
WKDQ�LQIODWLRQ��,Q�WKH�86�DQG�WKH�8.��HGXFDWLRQ�LV�QRZ�SULFHG�DV�D�OX[XU\��$
ZLQQHU�WDNHV�DOO�PDUNHW�HFRQRP\��WR�ZKLFK�WKH�PLGGOH�FODVV�KDV
LQFUHDVLQJO\�OLPLWHG�DFFHVV��PD\�SHUFRODWH�LQWR�GHPRFUDWLF�PDODLVH�DQG
GHUHOLFWLRQ�ZKLFK�FRPSRXQG�VRFLDO�FKDOOHQJHV�

������&RPPXQLW\

)URP�D�EURDG�VRFLHWDO�VWDQGSRLQW��RQH�RI�WKH�JUHDWHVW��DQG�PRVW�REVHUYDEOH�
HIIHFWV�RI�GLJLWL]DWLRQ�LV�WKH�HPHUJHQFH�RI�WKH�³PH�FHQWUHG´�VRFLHW\�±�D
SURFHVV�RI�LQGLYLGXDWLRQ�DQG�HPHUJHQFH�RI�QHZ�IRUPV�RI�EHORQJLQJ�DQG
FRPPXQLW\��&RQWUDU\�WR�WKH�SDVW��WKH�QRWLRQ�RI�EHORQJLQJ�WR�D�FRPPXQLW\
WRGD\�LV�PRUH�GHILQHG�E\�SHUVRQDO�SURMHFWV�DQG�LQGLYLGXDO�YDOXHV�DQG
LQWHUHVWV�UDWKHU�WKDQ�E\�VSDFH��WKH�ORFDO�FRPPXQLW\���ZRUN�DQG�IDPLO\�

1HZ�IRUPV�RI�GLJLWDO�PHGLD��ZKLFK�IRUP�D�FRUH�FRPSRQHQW�RI�WKH�IRXUWK
LQGXVWULDO�UHYROXWLRQ��DUH�LQFUHDVLQJO\�GULYLQJ�RXU�LQGLYLGXDO�DQG�FROOHFWLYH
IUDPLQJ�RI�VRFLHW\�DQG�FRPPXQLW\��'LJLWDO�PHGLD�LV�FRQQHFWLQJ�SHRSOH�RQH�
WR�RQH�DQG�RQH�WR�PDQ\�LQ�HQWLUHO\�QHZ�ZD\V��HQDEOLQJ�XVHUV�WR�PDLQWDLQ
IULHQGVKLSV�DFURVV�WLPH�DQG�GLVWDQFH��FUHDWLQJ�QHZ�LQWHUHVW�JURXSV�DQG

��



HQDEOLQJ�WKRVH�ZKR�DUH�VRFLDOO\�RU�SK\VLFDOO\�LVRODWHG�WR�FRQQHFW�ZLWK�OLNH�
PLQGHG�SHRSOH��7KH�KLJK�DYDLODELOLW\��ORZ�FRVWV�DQG�JHRJUDSKLFDOO\�QHXWUDO
DVSHFWV�RI�GLJLWDO�PHGLD�DOVR�HQDEOH�JUHDWHU�LQWHUDFWLRQ�DFURVV�VRFLDO�
HFRQRPLF��FXOWXUDO��SROLWLFDO��UHOLJLRXV�DQG�LGHRORJLFDO�ERXQGDULHV�

$FFHVV�WR�RQOLQH�GLJLWDO�PHGLD�FUHDWHV�VXEVWDQWLDO�EHQHILWV�IRU�PDQ\��%H\RQG
LWV�UROH�LQ�SURYLGLQJ�LQIRUPDWLRQ��IRU�H[DPSOH��UHIXJHHV�IOHHLQJ�6\ULD�XVH
*RRJOH�0DSV�DQG�)DFHERRN�JURXSV�QRW�RQO\�WR�SODQ�WUDYHO�URXWHV�EXW�DOVR�WR
DYRLG�EHLQJ�H[SORLWHG�E\�KXPDQ�WUDIILFNHUV�����LW�DOVR�SURYLGHV�RSSRUWXQLWLHV
IRU�LQGLYLGXDOV�WR�KDYH�D�YRLFH�DQG�SDUWLFLSDWH�LQ�FLYLF�GHEDWH�DQG�GHFLVLRQ�
PDNLQJ�

8QIRUWXQDWHO\��ZKLOH�WKH�IRXUWK�LQGXVWULDO�UHYROXWLRQ�HPSRZHUV�FLWL]HQV��LW
FDQ�DOVR�EH�XVHG�WR�DFW�DJDLQVW�WKHLU�LQWHUHVWV��7KH�)RUXP¶V�*OREDO�5LVNV
5HSRUW������GHVFULEHV�WKH�SKHQRPHQRQ�RI�WKH�³�GLV�HPSRZHUHG�FLWL]HQ´�
ZKHUHE\�LQGLYLGXDOV�DQG�FRPPXQLWLHV�DUH�VLPXOWDQHRXVO\�HPSRZHUHG�DQG
H[FOXGHG�E\�WKH�XVH�RI�HPHUJLQJ�WHFKQRORJLHV�E\�JRYHUQPHQWV��FRPSDQLHV
DQG�LQWHUHVW�JURXSV��VHH�%R[�*��7KH��'LV�HPSRZHUHG�&LWL]HQ��

7KH�GHPRFUDWLF�SRZHU�RI�GLJLWDO�PHGLD�PHDQV�LW�FDQ�DOVR�EH�XVHG�E\�QRQ�
VWDWH�DFWRUV��SDUWLFXODUO\�FRPPXQLWLHV�ZLWK�KDUPIXO�LQWHQWLRQV�WR�VSUHDG
SURSDJDQGD�DQG�WR�PRELOL]H�IROORZHUV�LQ�IDYRXU�RI�H[WUHPLVW�FDXVHV��DV�KDV
EHHQ�VHHQ�UHFHQWO\�ZLWK�WKH�ULVH�RI�'D¶HVK�DQG�RWKHU�VRFLDO�PHGLD�VDYY\
WHUURULVW�RUJDQL]DWLRQV�

7KHUH�LV�WKH�GDQJHU�WKDW�WKH�G\QDPLFV�RI�VKDULQJ�WKDW�W\SLILHV�VRFLDO�PHGLD
XVH�FDQ�VNHZ�GHFLVLRQ�PDNLQJ�DQG�SRVH�ULVNV�WR�FLYLO�VRFLHW\��&RXQWHU�
LQWXLWLYHO\��WKH�IDFW�WKDW�WKHUH�LV�VR�PXFK�PHGLD�DYDLODEOH�WKURXJK�GLJLWDO
FKDQQHOV�FDQ�PHDQ�WKDW�DQ�LQGLYLGXDO¶V�QHZV�VRXUFHV�EHFRPH�QDUURZHG�DQG
SRODULVHG�LQWR�ZKDW�0,7�FOLQLFDO�SV\FKRORJLVW�6KHUU\�7XUNOH��D�SURIHVVRU�RI
WKH�VRFLDO�VWXGLHV�RI�VFLHQFH�DQG�WHFKQRORJ\��FDOOV�D�³VSLUDO�RI�VLOHQFH´��7KLV
PDWWHUV�EHFDXVH�ZKDW�ZH�UHDG��VKDUH�DQG�VHH�LQ�WKH�FRQWH[W�RI�VRFLDO�PHGLD
VKDSHV�RXU�SROLWLFDO�DQG�FLYLF�GHFLVLRQV�

�

%R[�*��7KH��'LV�HPSRZHUHG�&LWL]HQ

7KH�WHUP�³�GLV�HPSRZHUHG�FLWL]HQ´�GHVFULEHV�WKH�G\QDPLF�HPHUJLQJ�IURP

��



WKH�LQWHUSOD\�RI�WZR�WUHQGV��RQH�HPSRZHULQJ��RQH�GLVHPSRZHULQJ�
,QGLYLGXDOV�IHHO�HPSRZHUHG�E\�FKDQJHV�LQ�WHFKQRORJ\�WKDW�PDNH�LW�HDVLHU�IRU
WKHP�WR�JDWKHU�LQIRUPDWLRQ��FRPPXQLFDWH�DQG�RUJDQL]H��DQG�DUH�H[SHULHQFLQJ
QHZ�ZD\V�WR�SDUWLFLSDWH�LQ�FLYLF�OLIH��$W�WKH�VDPH�WLPH��LQGLYLGXDOV��FLYLO
VRFLHW\�JURXSV��VRFLDO�PRYHPHQWV�DQG�ORFDO�FRPPXQLWLHV�IHHO�LQFUHDVLQJO\
H[FOXGHG�IURP�PHDQLQJIXO�SDUWLFLSDWLRQ�LQ�WUDGLWLRQDO�GHFLVLRQ�PDNLQJ
SURFHVVHV��LQFOXGLQJ�YRWLQJ�DQG�HOHFWLRQV��DQG�GLVHPSRZHUHG�LQ�WHUPV�RI
WKHLU�DELOLW\�WR�LQIOXHQFH�DQG�EH�KHDUG�E\�WKH�GRPLQDQW�LQVWLWXWLRQV�DQG
VRXUFHV�RI�SRZHU�LQ�QDWLRQDO�DQG�UHJLRQDO�JRYHUQDQFH�

$W�LWV�PRVW�H[WUHPH��WKHUH�LV�WKH�YHU\�UHDO�GDQJHU�WKDW�JRYHUQPHQWV�PLJKW
HPSOR\�FRPELQDWLRQV�RI�WHFKQRORJLHV�WR�VXSSUHVV�RU�RSSUHVV�DFWLRQV�RI�FLYLO
VRFLHW\�RUJDQL]DWLRQV�DQG�JURXSV�RI�LQGLYLGXDOV�ZKR�VHHN�WR�FUHDWH
WUDQVSDUHQF\�DURXQG�WKH�DFWLYLWLHV�RI�JRYHUQPHQWV�DQG�EXVLQHVVHV�DQG
SURPRWH�FKDQJH��,Q�PDQ\�FRXQWULHV�DURXQG�WKH�ZRUOG�WKHUH�LV�HYLGHQFH�WKDW
WKH�VSDFH�IRU�FLYLO�VRFLHW\�LV�VKULQNLQJ�DV�JRYHUQPHQWV�SURPRWH�OHJLVODWLRQ
DQG�RWKHU�SROLFLHV�ZKLFK�UHVWULFW�WKH�LQGHSHQGHQFH�RI�FLYLO�VRFLHW\�JURXSV
DQG�UHVWULFW�WKHLU�DFWLYLWLHV��7KH�WRROV�RI�WKH�IRXUWK�LQGXVWULDO�UHYROXWLRQ
HQDEOH�QHZ�IRUPV�RI�VXUYHLOODQFH�DQG�RWKHU�PHDQV�RI�FRQWURO�WKDW�UXQ
FRXQWHU�WR�KHDOWK\��RSHQ�VRFLHWLHV�

6RXUFH��*OREDO�5LVNV�5HSRUW�������:RUOG�(FRQRPLF�)RUXP

$V�DQ�H[DPSOH��D�VWXG\�RI�WKH�LPSDFW�RI�JHW�RXW�WKH�YRWH�PHVVDJHV�RQ
)DFHERRN�IRXQG�WKDW�WKH\�³LQFUHDVHG�WXUQRXW�GLUHFWO\�E\�DERXW��������YRWHUV
DQG�LQGLUHFWO\�WKURXJK�VRFLDO�FRQWDJLRQ�E\�DQRWKHU���������YRWHUV��IRU�D
WRWDO�RI���������DGGLWLRQDO�YRWHV�´���7KLV�UHVHDUFK�KLJKOLJKWV�WKH�SRZHU�WKDW
GLJLWDO�PHGLD�SODWIRUPV�KDYH�LQ�VHOHFWLQJ�DQG�SURPRWLQJ�WKH�PHGLD�ZH
FRQVXPH�RQOLQH��,W�DOVR�LQGLFDWHV�WKH�RSSRUWXQLW\�IRU�RQOLQH�WHFKQRORJLHV�WR
EOHQG�WUDGLWLRQDO�IRUPV�RI�FLYLF�HQJDJHPHQW��VXFK�DV�YRWLQJ�IRU�ORFDO�
UHJLRQDO�RU�QDWLRQDO�UHSUHVHQWDWLYHV��ZLWK�LQQRYDWLYH�ZD\V�WR�JLYH�FLWL]HQV
PRUH�GLUHFW�LQIOXHQFH�RYHU�GHFLVLRQV�WKDW�DIIHFW�WKHLU�FRPPXQLWLHV�
$V�ZLWK�DOPRVW�DOO�WKH�LPSDFWV�DGGUHVVHG�LQ�WKLV�VHFWLRQ��LW�LV�FOHDU�WKDW�WKH
IRXUWK�LQGXVWULDO�UHYROXWLRQ�EULQJV�JUHDW�RSSRUWXQLWLHV�ZKLOH�DOVR�SRVLQJ
VLJQLILFDQW�ULVNV��2QH�RI�WKH�NH\�WDVNV�WKH�ZRUOG�IDFHV�DV�WKLV�UHYROXWLRQ
HPHUJHV�LV�KRZ�WR�JDWKHU�PRUH�DQG�EHWWHU�GDWD�RQ�ERWK�WKH�EHQHILWV�DQG
FKDOOHQJHV�WR�FRPPXQLW\�FRKHVLRQ��

��



��



����7KH�,QGLYLGXDO

7KH�IRXUWK�LQGXVWULDO�UHYROXWLRQ�LV�QRW�RQO\�FKDQJLQJ�ZKDW�ZH�GR�EXW�DOVR
ZKR�ZH�DUH��7KH�LPSDFW�LW�ZLOO�KDYH�RQ�XV�DV�LQGLYLGXDOV�LV�PDQLIROG�
DIIHFWLQJ�RXU�LGHQWLW\�DQG�LWV�PDQ\�UHODWHG�IDFHWV�±�RXU�VHQVH�RI�SULYDF\��RXU
QRWLRQV�RI�RZQHUVKLS��RXU�FRQVXPSWLRQ�SDWWHUQV��WKH�WLPH�ZH�GHYRWH�WR�ZRUN
DQG�OHLVXUH��KRZ�ZH�GHYHORS�RXU�FDUHHUV��FXOWLYDWH�RXU�VNLOOV��,W�ZLOO
LQIOXHQFH�KRZ�ZH�PHHW�SHRSOH�DQG�QXUWXUH�UHODWLRQVKLSV��WKH�KLHUDUFKLHV
XSRQ�ZKLFK�ZH�GHSHQG��RXU�KHDOWK��DQG�PD\EH�VRRQHU�WKDQ�ZH�WKLQN��LW�FRXOG
OHDG�WR�IRUPV�RI�KXPDQ�DXJPHQWDWLRQ�WKDW�FDXVH�XV�WR�TXHVWLRQ�WKH�YHU\
QDWXUH�RI�KXPDQ�H[LVWHQFH��6XFK�FKDQJHV�HOLFLW�H[FLWHPHQW�DQG�IHDU�DV�ZH
PRYH�DW�XQSUHFHGHQWHG�VSHHG�
8QWLO�QRZ��WHFKQRORJ\�KDV�SULPDULO\�HQDEOHG�XV�WR�GR�WKLQJV�LQ�HDVLHU��IDVWHU
DQG�PRUH�HIILFLHQW�ZD\V��,W�KDV�DOVR�SURYLGHG�XV�ZLWK�RSSRUWXQLWLHV�IRU
SHUVRQDO�GHYHORSPHQW��%XW�ZH�DUH�EHJLQQLQJ�WR�VHH�WKDW�WKHUH�LV�PXFK�PRUH
RQ�RIIHU�DQG�DW�VWDNH��)RU�DOO�WKH�UHDVRQV�DOUHDG\�PHQWLRQHG��ZH�DUH�DW�WKH
WKUHVKROG�RI�D�UDGLFDO�V\VWHPLF�FKDQJH�WKDW�UHTXLUHV�KXPDQ�EHLQJV�WR�DGDSW
FRQWLQXRXVO\��$V�D�UHVXOW��ZH�PD\�ZLWQHVV�DQ�LQFUHDVLQJ�GHJUHH�RI
SRODUL]DWLRQ�LQ�WKH�ZRUOG��PDUNHG�E\�WKRVH�ZKR�HPEUDFH�FKDQJH�YHUVXV
WKRVH�ZKR�UHVLVW�LW�
7KLV�JLYHV�ULVH�WR�DQ�LQHTXDOLW\�WKDW�JRHV�EH\RQG�WKH�VRFLHWDO�RQH�GHVFULEHG
HDUOLHU��7KLV�RQWRORJLFDO�LQHTXDOLW\�ZLOO�VHSDUDWH�WKRVH�ZKR�DGDSW�IURP
WKRVH�ZKR�UHVLVW�±�WKH�PDWHULDO�ZLQQHUV�DQG�ORVHUV�LQ�DOO�VHQVHV�RI�WKH�ZRUG�
7KH�ZLQQHUV�PD\�HYHQ�EHQHILW�IURP�VRPH�IRUP�RI�UDGLFDO�KXPDQ
LPSURYHPHQW�JHQHUDWHG�E\�FHUWDLQ�VHJPHQWV�RI�WKH�IRXUWK�LQGXVWULDO
UHYROXWLRQ��VXFK�DV�JHQHWLF�HQJLQHHULQJ��IURP�ZKLFK�WKH�ORVHUV�ZLOO�EH
GHSULYHG��7KLV�ULVNV�FUHDWLQJ�FODVV�FRQIOLFWV�DQG�RWKHU�FODVKHV�XQOLNH
DQ\WKLQJ�ZH�KDYH�VHHQ�EHIRUH��7KLV�SRWHQWLDO�GLYLVLRQ�DQG�WKH�WHQVLRQV�LW
VWLUV�ZLOO�EH�H[DFHUEDWHG�E\�D�JHQHUDWLRQDO�GLYLGH�FDXVHG�E\�WKRVH�ZKR�KDYH
RQO\�NQRZQ�DQG�JURZQ�XS�LQ�D�GLJLWDO�ZRUOG�YHUVXV�WKRVH�ZKR�KDYH�QRW�DQG
ZKR�PXVW�DGDSW��,W�DOVR�JLYHV�ULVH�WR�PDQ\�HWKLFDO�LVVXHV�
$V�DQ�HQJLQHHU��,�DP�D�JUHDW�WHFKQRORJ\�HQWKXVLDVW�DQG�HDUO\�DGRSWHU��<HW�,
ZRQGHU��DV�PDQ\�SV\FKRORJLVWV�DQG�VRFLDO�VFLHQWLVWV�GR��KRZ�WKH�LQH[RUDEOH
LQWHJUDWLRQ�RI�WHFKQRORJ\�LQ�RXU�OLYHV�ZLOO�LPSDFW�RXU�QRWLRQ�RI�LGHQWLW\�DQG
ZKHWKHU�LW�FRXOG�GLPLQLVK�VRPH�RI�RXU�TXLQWHVVHQWLDO�KXPDQ�FDSDFLWLHV�VXFK
DV�VHOI�UHIOHFWLRQ��HPSDWK\�DQG�FRPSDVVLRQ�

��



������,GHQWLW\��0RUDOLW\�DQG�(WKLFV

7KH�PLQG�ERJJOLQJ�LQQRYDWLRQV�WULJJHUHG�E\�WKH�IRXUWK�LQGXVWULDO�UHYROXWLRQ�
IURP�ELRWHFKQRORJ\�WR�$,��DUH�UHGHILQLQJ�ZKDW�LW�PHDQV�WR�EH�KXPDQ��7KH\
DUH�SXVKLQJ�WKH�FXUUHQW�WKUHVKROGV�RI�OLIHVSDQ��KHDOWK��FRJQLWLRQ�DQG
FDSDELOLWLHV�LQ�ZD\V�WKDW�ZHUH�SUHYLRXVO\�WKH�SUHVHUYH�RI�VFLHQFH�ILFWLRQ��$V
NQRZOHGJH�DQG�GLVFRYHULHV�LQ�WKHVH�ILHOGV�SURJUHVV��RXU�IRFXV�DQG
FRPPLWPHQW�WR�KDYLQJ�RQJRLQJ�PRUDO�DQG�HWKLFDO�GLVFXVVLRQV�LV�FULWLFDO��$V
KXPDQ�EHLQJV�DQG�DV�VRFLDO�DQLPDOV��ZH�ZLOO�KDYH�WR�WKLQN�LQGLYLGXDOO\�DQG
FROOHFWLYHO\�DERXW�KRZ�ZH�UHVSRQG�WR�LVVXHV�VXFK�DV�OLIH�H[WHQVLRQ��GHVLJQHU
EDELHV��PHPRU\�H[WUDFWLRQ�DQG�PDQ\�PRUH�
$W�WKH�VDPH�WLPH��ZH�PXVW�DOVR�UHDOL]H�WKDW�WKHVH�LQFUHGLEOH�GLVFRYHULHV
FRXOG�DOVR�EH�PDQLSXODWHG�WR�VHUYH�VSHFLDO�LQWHUHVWV�±�DQG�QRW�QHFHVVDULO\
WKRVH�RI�WKH�SXEOLF�DW�ODUJH��$V�WKHRUHWLFDO�SK\VLFLVW�DQG�DXWKRU�6WHSKHQ
+DZNLQJ�DQG�IHOORZ�VFLHQWLVWV�6WXDUW�5XVVHOO��0D[�7HJPDUN�DQG�)UDQN
:LOF]HN�ZURWH�LQ�WKH�QHZVSDSHU�7KH�,QGHSHQGHQW�ZKHQ�FRQVLGHULQJ�WKH
LPSOLFDWLRQV�RI�DUWLILFLDO�LQWHOOLJHQFH��³:KHUHDV�WKH�VKRUW�WHUP�LPSDFW�RI�$,
GHSHQGV�RQ�ZKR�FRQWUROV�LW��WKH�ORQJ�WHUP�LPSDFW�GHSHQGV�RQ�ZKHWKHU�LW�FDQ
EH�FRQWUROOHG�DW�DOO«$OO�RI�XV�VKRXOG�DVN�RXUVHOYHV�ZKDW�ZH�FDQ�GR�QRZ�WR
LPSURYH�WKH�FKDQFHV�RI�UHDSLQJ�WKH�EHQHILWV�DQG�DYRLGLQJ�WKH�ULVNV´���

2QH�LQWHUHVWLQJ�GHYHORSPHQW�LQ�WKLV�DUHD�LV�2SHQ$,��D�QRQ�SURILW�$,
UHVHDUFK�FRPSDQ\�DQQRXQFHG�LQ�'HFHPEHU������ZLWK�WKH�JRDO�WR�³DGYDQFH
GLJLWDO�LQWHOOLJHQFH�LQ�WKH�ZD\�WKDW�LV�PRVW�OLNHO\�WR�EHQHILW�KXPDQLW\�DV�D
ZKROH��XQFRQVWUDLQHG�E\�D�QHHG�WR�JHQHUDWH�ILQDQFLDO�UHWXUQ´����7KH�LQLWLDWLYH
±�FKDLUHG�E\�6DP�$OWPDQ��3UHVLGHQW�RI�<�&RPELQDWRU��DQG�(ORQ�0XVN��&(2
RI�7HVOD�0RWRUV���KDV�VHFXUHG����ELOOLRQ�LQ�FRPPLWWHG�IXQGLQJ��7KLV
LQLWLDWLYH�XQGHUVFRUHV�D�NH\�SRLQW�PDGH�HDUOLHU�±�QDPHO\��WKDW�RQH�RI�WKH
ELJJHVW�LPSDFWV�RI�WKH�IRXUWK�LQGXVWULDO�UHYROXWLRQ�LV�WKH�HPSRZHULQJ
SRWHQWLDO�FDWDO\]HG�E\�D�IXVLRQ�RI�QHZ�WHFKQRORJLHV��+HUH��DV�6DP�$OWPDQ
VWDWHG��³WKH�EHVW�ZD\�$,�FDQ�GHYHORS�LV�LI�LW¶V�DERXW�LQGLYLGXDO
HPSRZHUPHQW�DQG�PDNLQJ�KXPDQV�EHWWHU��DQG�PDGH�IUHHO\�DYDLODEOH�WR
HYHU\RQH�´��

7KH�KXPDQ�LPSDFW�RI�VRPH�SDUWLFXODU�WHFKQRORJLHV�VXFK�DV�WKH�LQWHUQHW�RU
VPDUW�SKRQHV�LV�UHODWLYHO\�ZHOO�XQGHUVWRRG�DQG�ZLGHO\�GHEDWHG�DPRQJ
H[SHUWV�DQG�DFDGHPLFV��2WKHU�LPSDFWV�DUH�VR�PXFK�KDUGHU�WR�JUDVS��6XFK�LV
WKH�FDVH�ZLWK�$,�RU�V\QWKHWLF�ELRORJ\��:H�PD\�VHH�GHVLJQHU�EDELHV�LQ�WKH
QHDU�IXWXUH��DORQJ�ZLWK�D�ZKROH�VHULHV�RI�RWKHU�HGLWV�WR�RXU�KXPDQLW\�±�IURP

��



HUDGLFDWLQJ�JHQHWLF�GLVHDVHV�WR�DXJPHQWLQJ�KXPDQ�FRJQLWLRQ��7KHVH�ZLOO
UDLVH�VRPH�RI�WKH�ELJJHVW�HWKLFDO�DQG�VSLULWXDO�TXHVWLRQV�ZH�IDFH�DV�KXPDQ
EHLQJV��VHH�%R[�+��2Q�WKH�(WKLFDO�(GJH��

�

%R[�+��2Q�WKH�(WKLFDO�(GJH

7HFKQRORJLFDO�DGYDQFHV�DUH�SXVKLQJ�XV�WR�QHZ�IURQWLHUV�RI�HWKLFV��6KRXOG�ZH
XVH�WKH�VWDJJHULQJ�DGYDQFHV�LQ�ELRORJ\�RQO\�WR�FXUH�GLVHDVH�DQG�UHSDLU
LQMXU\��RU�VKRXOG�ZH�DOVR�PDNH�RXUVHOYHV�EHWWHU�KXPDQV"�,I�ZH�DFFHSW�WKH
ODWWHU��ZH�ULVN�WXUQLQJ�SDUHQWKRRG�LQWR�DQ�H[WHQVLRQ�RI�WKH�FRQVXPHU�VRFLHW\�
LQ�ZKLFK�FDVH�FRXOG�RXU�FKLOGUHQ�EHFRPH�FRPPRGLWL]HG�DV�PDGH�WR�RUGHU
REMHFWV�RI�RXU�GHVLUH"�$QG�ZKDW�GRHV�LW�PHDQ�WR�EH�³EHWWHU´"�7R�EH�GLVHDVH
IUHH"�7R�OLYH�ORQJHU"�7R�EH�VPDUWHU"�7R�UXQ�IDVWHU"�7R�KDYH�D�FHUWDLQ
DSSHDUDQFH"
:H�IDFH�VLPLODUO\�FRPSOH[�DQG�RQ�WKH�HGJH�TXHVWLRQV�ZLWK�DUWLILFLDO
LQWHOOLJHQFH��&RQVLGHU�WKH�SRVVLELOLW\�RI�PDFKLQHV�WKLQNLQJ�DKHDG�RI�XV�RU
HYHQ�RXW�WKLQNLQJ�XV��$PD]RQ�DQG�1HWIOL[�DOUHDG\�SRVVHVV�DOJRULWKPV�WKDW
SUHGLFW�ZKLFK�ILOPV�DQG�ERRNV�ZH�PD\�ZLVK�WR�ZDWFK�DQG�UHDG��'DWLQJ�DQG
MRE�SODFHPHQW�VLWHV�VXJJHVW�SDUWQHUV�DQG�MREV�±�LQ�RXU�QHLJKERXUKRRG�RU
DQ\ZKHUH�LQ�WKH�ZRUOG�±�WKDW�WKHLU�V\VWHPV�ILJXUH�PLJKW�VXLW�XV�EHVW��:KDW�GR
ZH�GR"�7UXVW�WKH�DGYLFH�SURYLGHG�E\�DQ�DOJRULWKP�RU�WKDW�RIIHUHG�E\�IDPLO\�
IULHQGV�RU�FROOHDJXHV"�:RXOG�ZH�FRQVXOW�DQ�$,�GULYHQ�URERW�GRFWRU�ZLWK�D
SHUIHFW�RU�QHDU�SHUIHFW�GLDJQRVWLF�VXFFHVV�UDWH�±�RU�VWLFN�ZLWK�WKH�KXPDQ
SK\VLFLDQ�ZLWK�WKH�DVVXULQJ�EHGVLGH�PDQQHU�ZKR�KDV�NQRZQ�XV�IRU�\HDUV"
:KHQ�ZH�FRQVLGHU�WKHVH�H[DPSOHV�DQG�WKHLU�LPSOLFDWLRQV�IRU�KXPDQV��ZH
DUH�LQ�XQFKDUWHG�WHUULWRU\�±�WKH�GDZQ�RI�D�KXPDQ�WUDQVIRUPDWLRQ�XQOLNH
DQ\WKLQJ�ZH�KDYH�H[SHULHQFHG�EHIRUH�
$QRWKHU�VXEVWDQWLDO�LVVXH�UHODWHV�WR�WKH�SUHGLFWLYH�SRZHU�RI�DUWLILFLDO
LQWHOOLJHQFH�DQG�PDFKLQH�OHDUQLQJ��,I�RXU�RZQ�EHKDYLRXU�LQ�DQ\�VLWXDWLRQ
EHFRPHV�SUHGLFWDEOH��KRZ�PXFK�SHUVRQDO�IUHHGRP�ZRXOG�ZH�KDYH�RU�IHHO
WKDW�ZH�KDYH�WR�GHYLDWH�IURP�WKH�SUHGLFWLRQ"�&RXOG�WKLV�GHYHORSPHQW
SRWHQWLDOO\�OHDG�WR�D�VLWXDWLRQ�ZKHUH�KXPDQ�EHLQJV�WKHPVHOYHV�EHJLQ�WR�DFW
DV�URERWV"�7KLV�DOVR�OHDGV�WR�D�PRUH�SKLORVRSKLFDO�TXHVWLRQ��+RZ�GR�ZH
PDLQWDLQ�RXU�LQGLYLGXDOLW\��WKH�VRXUFH�RI�RXU�GLYHUVLW\�DQG�GHPRFUDF\��LQ�WKH
GLJLWDO�DJH"

��



������+XPDQ�&RQQHFWLRQ

$V�WKH�HWKLFDO�TXHVWLRQV�UDLVHG�DERYH�VXJJHVW��WKH�PRUH�GLJLWDO�DQG�KLJK�WHFK
WKH�ZRUOG�EHFRPHV��WKH�JUHDWHU�WKH�QHHG�WR�VWLOO�IHHO�WKH�KXPDQ�WRXFK�
QXUWXUHG�E\�FORVH�UHODWLRQVKLSV�DQG�VRFLDO�FRQQHFWLRQV��7KHUH�DUH�JURZLQJ
FRQFHUQV�WKDW��DV�WKH�IRXUWK�LQGXVWULDO�UHYROXWLRQ�GHHSHQV�RXU�LQGLYLGXDO�DQG
FROOHFWLYH�UHODWLRQVKLSV�ZLWK�WHFKQRORJ\��LW�PD\�QHJDWLYHO\�DIIHFW�RXU�VRFLDO
VNLOOV�DQG�DELOLW\�WR�HPSDWKL]H��:H�VHH�WKLV�DOUHDG\�KDSSHQLQJ��$������VWXG\
E\�D�UHVHDUFK�WHDP�DW�WKH�8QLYHUVLW\�RI�0LFKLJDQ�IRXQG�D�����GHFOLQH�LQ
HPSDWK\�DPRQJ�FROOHJH�VWXGHQWV��DV�FRPSDUHG�WR�WKHLU�FRXQWHUSDUWV����RU���
\HDUV�DJR���ZLWK�PRVW�RI�WKLV�GHFOLQH�FRPLQJ�DIWHU��������

$FFRUGLQJ�WR�0,7¶V�6KHUU\�7XUNOH������RI�WHHQDJHUV�QHYHU�XQSOXJ��HYHQ
ZKLOH�SOD\LQJ�VSRUWV�RU�KDYLQJ�D�PHDO�ZLWK�IDPLO\�RU�IULHQGV��:LWK�IDFH�WR�
IDFH�FRQYHUVDWLRQV�FURZGHG�RXW�E\�RQOLQH�LQWHUDFWLRQV��WKHUH�DUH�IHDUV�WKDW
DQ�HQWLUH�JHQHUDWLRQ�RI�\RXQJ�SHRSOH�FRQVXPHG�E\�VRFLDO�PHGLD�LV�VWUXJJOLQJ
WR�OLVWHQ��PDNH�H\H�FRQWDFW�RU�UHDG�ERG\�ODQJXDJH���

2XU�UHODWLRQVKLS�ZLWK�PRELOH�WHFKQRORJLHV�LV�D�FDVH�LQ�SRLQW��7KH�IDFW�WKDW
ZH�DUH�DOZD\V�FRQQHFWHG�PD\�GHSULYH�XV�RI�RQH�RI�RXU�PRVW�LPSRUWDQW
DVVHWV��WKH�WLPH�WR�SDXVH��UHIOHFW�DQG�HQJDJH�LQ�D�VXEVWDQWLYH�FRQYHUVDWLRQ
QHLWKHU�DLGHG�E\�WHFKQRORJ\�QRU�LQWHUPHGLDWHG�E\�VRFLDO�PHGLD��7XUNOH
UHIHUV�WR�VWXGLHV�VKRZLQJ�WKDW��ZKHQ�WZR�SHRSOH�DUH�WDONLQJ��WKH�PHUH
SUHVHQFH�RI�D�SKRQH�RQ�WKH�WDEOH�EHWZHHQ�WKHP�RU�LQ�WKHLU�SHULSKHUDO�YLVLRQ
FKDQJHV�ERWK�ZKDW�WKH\�WDON�DERXW�DQG�WKHLU�GHJUHH�RI�FRQQHFWHGQHVV����7KLV
GRHV�QRW�PHDQ�ZH�JLYH�XS�RXU�SKRQHV�EXW�UDWKHU�WKDW�ZH�XVH�WKHP�³ZLWK
JUHDWHU�LQWHQWLRQ´�

2WKHU�H[SHUWV�H[SUHVV�UHODWHG�FRQFHUQV��7HFKQRORJ\�DQG�FXOWXUH�ZULWHU
1LFKRODV�&DUU�VWDWHV�WKDW�WKH�PRUH�WLPH�ZH�VSHQG�LPPHUVHG�LQ�GLJLWDO
ZDWHUV��WKH�VKDOORZHU�RXU�FRJQLWLYH�FDSDELOLWLHV�EHFRPH�GXH�WR�WKH�IDFW�WKDW
ZH�FHDVH�H[HUFLVLQJ�FRQWURO�RYHU�RXU�DWWHQWLRQ��³7KH�1HW�LV�E\�GHVLJQ�DQ
LQWHUUXSWLRQ�V\VWHP��D�PDFKLQH�JHDUHG�IRU�GLYLGLQJ�DWWHQWLRQ��)UHTXHQW
LQWHUUXSWLRQV�VFDWWHU�RXU�WKRXJKWV��ZHDNHQ�RXU�PHPRU\��DQG�PDNH�XV�WHQVH
DQG�DQ[LRXV��7KH�PRUH�FRPSOH[�WKH�WUDLQ�RI�WKRXJKW�ZH¶UH�LQYROYHG�LQ��WKH
JUHDWHU�WKH�LPSDLUPHQW�WKH�GLVWUDFWLRQV�FDXVH�´��

%DFN�LQ�������+HUEHUW�6LPRQ��ZKR�ZRQ�WKH�1REHO�3UL]H�LQ�(FRQRPLFV�LQ
������ZDUQHG�WKDW�³D�ZHDOWK�RI�LQIRUPDWLRQ�FUHDWHV�D�SRYHUW\�RI�DWWHQWLRQ�´

��



7KLV�LV�PXFK�ZRUVH�WRGD\��LQ�SDUWLFXODU�IRU�GHFLVLRQ�PDNHUV�ZKR�WHQG�WR�EH
RYHUORDGHG�ZLWK�WRR�PXFK�³VWXII´�±�RYHUZKHOPHG�DQG�RQ�RYHUGULYH��LQ�D
VWDWH�RI�FRQVWDQW�VWUHVV��³,Q�DQ�DJH�RI�DFFHOHUDWLRQ��QRWKLQJ�FDQ�EH�PRUH
H[KLODUDWLQJ�WKDQ�JRLQJ�VORZ�´�ZULWHV�WKH�WUDYHO�HVVD\LVW�3LFR�,\HU��³$QG�LQ
DQ�DJH�RI�GLVWUDFWLRQ��QRWKLQJ�LV�VR�OX[XULRXV�DV�SD\LQJ�DWWHQWLRQ��$QG�LQ�DQ
DJH�RI�FRQVWDQW�PRYHPHQW��QRWKLQJ�LV�VR�XUJHQW�DV�VLWWLQJ�VWLOO�´��

2XU�EUDLQ��HQJDJHG�E\�DOO�WKH�GLJLWDO�LQVWUXPHQWV�WKDW�FRQQHFW�XV�RQ�D����
KRXU�EDVLV��ULVNV�EHFRPLQJ�D�SHUSHWXDO�PRWLRQ�PDFKLQH�WKDW�SXWV�XV�LQ�DQ
XQUHPLWWLQJ�IUHQ]\��,W�LV�QRW�XQXVXDO�IRU�PH�WR�WDON�WR�OHDGHUV�ZKR�VD\�WKDW
WKH\�QR�ORQJHU�KDYH�WLPH�WR�SDXVH�DQG�UHIOHFW��OHW�DORQH�HQMR\�WKH�³OX[XU\´�RI
UHDGLQJ�HYHQ�D�VKRUW�DUWLFOH�DOO�WKH�ZD\�WKURXJK��'HFLVLRQ�PDNHUV�IURP�DOO
SDUWV�RI�JOREDO�VRFLHW\�VHHP�WR�EH�LQ�D�VWDWH�RI�HYHU�LQFUHDVLQJ�H[KDXVWLRQ�
VR�GHOXJHG�E\�PXOWLSOH�FRPSHWLQJ�GHPDQGV�WKDW�WKH\�WXUQ�IURP�IUXVWUDWLRQ�WR
UHVLJQDWLRQ�DQG�VRPHWLPHV�GHVSDLU��,Q�RXU�QHZ�GLJLWDO�DJH��LW�LV�LQGHHG
GLIILFXOW�WR�VWHS�EDFN��WKRXJK�QRW�LPSRVVLEOH�

������0DQDJLQJ�3XEOLF�DQG�3ULYDWH�,QIRUPDWLRQ

2QH�RI�WKH�JUHDWHVW�LQGLYLGXDO�FKDOOHQJHV�SRVHG�E\�WKH�LQWHUQHW��DQG�RXU
LQFUHDVLQJ�GHJUHH�RI�LQWHUFRQQHFWHGQHVV�LQ�JHQHUDO��FRQFHUQV�SULYDF\��,W�LV
DQ�LVVXH�WKDW�ORRPV�ODUJHU�DQG�ODUJHU�EHFDXVH��DV�WKH�+DUYDUG�8QLYHUVLW\
SROLWLFDO�SKLORVRSKHU�0LFKDHO�6DQGHO�KDV�REVHUYHG�³ZH�VHHP�WR�EH
LQFUHDVLQJO\�ZLOOLQJ�WR�WUDGH�SULYDF\�IRU�FRQYHQLHQFH�ZLWK�PDQ\�RI�WKH
GHYLFHV�WKDW�ZH�URXWLQHO\�XVH´����6SXUUHG�LQ�SDUW�E\�WKH�UHYHODWLRQV�RI
(GZDUG�6QRZGHQ��WKH�JOREDO�GHEDWH�DERXW�WKH�PHDQLQJ�RI�SULYDF\�LQ�D
ZRUOG�RI�JUHDWHU�WUDQVSDUHQF\�KDV�RQO\�MXVW�EHJXQ��DV�ZH�VHH�KRZ�WKH
LQWHUQHW�FDQ�EH�DQ�XQSUHFHGHQWHG�WRRO�RI�OLEHUDWLRQ�DQG�GHPRFUDWL]DWLRQ�DQG
DW�WKH�VDPH�WLPH��DQ�HQDEOHU�RI�LQGLVFULPLQDWH��IDU�UHDFKLQJ�DQG�DOPRVW
XQIDWKRPDEOH�PDVV�VXUYHLOODQFH�

:K\�GRHV�SULYDF\�PDWWHU�VR�PXFK"�:H�DOO�LQVWLQFWLYHO\�XQGHUVWDQG�ZK\
SULYDF\�LV�VR�HVVHQWLDO�IRU�RXU�LQGLYLGXDO�VHOYHV��(YHQ�IRU�WKRVH�ZKR�FODLP
WKDW�WKH\�GR�QRW�SDUWLFXODUO\�YDOXH�SULYDF\�DQG�KDYH�QRWKLQJ�WR�KLGH��WKHUH
DUH�DOO�VRUWV�RI�WKLQJV�VDLG�DQG�GRQH�WKDW�ZH�PD\�QRW�ZDQW�DQ\RQH�HOVH�WR
NQRZ�DERXW��7KHUH�LV�DEXQGDQW�UHVHDUFK�VKRZLQJ�WKDW�ZKHQ�VRPHRQH�NQRZV
KH�LV�EHLQJ�ZDWFKHG��KLV�EHKDYLRXU�EHFRPHV�PRUH�FRQIRUPLVW�DQG�FRPSOLDQW�

��



7KLV�ERRN��KRZHYHU��LV�QRW�WKH�SODFH�WR�HQJDJH�LQ�D�OHQJWK\�UHIOHFWLRQ�DERXW
WKH�PHDQLQJ�RI�SULYDF\�RU�WR�UHVSRQG�WR�TXHVWLRQV�DERXW�GDWD�RZQHUVKLS��,
IXOO\�H[SHFW��KRZHYHU��WKDW�D�GHEDWH�DERXW�PDQ\�IXQGDPHQWDO�LVVXHV�VXFK�DV
WKH�LPSDFW�RQ�RXU�LQQHU�OLYHV��VWHPPLQJ�IURP�WKH�ORVV�RI�FRQWURO�RYHU�RXU
GDWD��ZLOO�RQO\�LQWHQVLI\�LQ�WKH�\HDUV�DKHDG��VHH�%R[�,��:HOOQHVV�DQG�WKH
%RXQGV�RI�3ULYDF\��

7KHVH�LVVXHV�DUH�LQFUHGLEO\�FRPSOH[��:H�DUH�MXVW�VWDUWLQJ�WR�JHW�D�VHQVH�RI
WKHLU�SRVVLEOH�SV\FKRORJLFDO��PRUDO�DQG�VRFLDO�LPSOLFDWLRQV��2Q�D�SHUVRQDO
OHYHO��,�IRUHVHH�WKH�IROORZLQJ�SUREOHP�UHODWHG�WR�SULYDF\��:KHQ�RQH¶V�OLIH
EHFRPHV�IXOO\�WUDQVSDUHQW�DQG�ZKHQ�LQGLVFUHWLRQV�ELJ�RU�VPDOO�EHFRPH
NQRZDEOH�WR�DOO��ZKR�ZLOO�KDYH�WKH�FRXUDJH�WR�DVVXPH�WRS�OHDGHUVKLS
UHVSRQVLELOLWLHV"

7KH�IRXUWK�LQGXVWULDO�UHYROXWLRQ�UHQGHUV�WHFKQRORJ\�DQ�DOO�SHUYDVLYH�DQG
SUHGRPLQDQW�SDUW�RI�RXU�LQGLYLGXDO�OLYHV��DQG�\HW�ZH�DUH�RQO\�MXVW�VWDUWLQJ�WR
XQGHUVWDQG�KRZ�WKLV�WHFKQRORJLFDO�VHD�FKDQJH�ZLOO�DIIHFW�RXU�LQQHU�VHOYHV�
8OWLPDWHO\��LW�LV�LQFXPEHQW�XSRQ�HDFK�RI�XV�WR�JXDUDQWHH�ZH�DUH�VHUYHG��QRW
HQVODYHG��E\�WHFKQRORJ\��$W�D�FROOHFWLYH�OHYHO��ZH�PXVW�DOVR�HQVXUH�WKDW�WKH
FKDOOHQJHV�WHFKQRORJ\�WKURZV�DW�XV�DUH�SURSHUO\�XQGHUVWRRG�DQG�DQDO\VHG�
2QO\�LQ�WKLV�ZD\�FDQ�ZH�EH�FHUWDLQ�WKDW�WKH�IRXUWK�LQGXVWULDO�UHYROXWLRQ�ZLOO
HQKDQFH��UDWKHU�WKDQ�GDPDJH��RXU�ZHOOEHLQJ�

�

%R[�,��:HOOQHVV�DQG�WKH�%RXQGV�RI�3ULYDF\

:KDW�LV�FXUUHQWO\�KDSSHQLQJ�ZLWK�ZHDUDEOH�ZHOOQHVV�GHYLFHV�SURYLGHV�D
VHQVH�RI�WKH�FRPSOH[LW\�RI�WKH�SULYDF\�LVVXH��$Q�LQFUHDVLQJ�QXPEHU�RI
LQVXUDQFH�FRPSDQLHV�DUH�FRQVLGHULQJ�PDNLQJ�WKLV�RIIHU�WR�WKHLU
SROLF\KROGHUV��,I�\RX�ZHDU�D�GHYLFH�WKDW�PRQLWRUV�\RXU�ZHOOQHVV�±�KRZ
PXFK�\RX�VOHHS�DQG�H[HUFLVH��WKH�QXPEHU�RI�VWHSV�\RX�WDNH�HDFK�GD\��WKH
QXPEHU�DQG�W\SH�RI�FDORULHV�\RX�HDW��HWF��±�DQG�LI�\RX�DJUHH�WKDW�WKLV
LQIRUPDWLRQ�FDQ�EH�VHQW�WR�\RXU�KHDOWK�LQVXUDQFH�SURYLGHU��ZH�ZLOO�RIIHU�\RX
D�GLVFRXQW�RQ�\RXU�SUHPLXP�

,V�WKLV�D�GHYHORSPHQW�ZH�VKRXOG�ZHOFRPH�EHFDXVH�LW�PRWLYDWHV�XV�WR�OLYH
KHDOWKLHU�OLYHV"�2U�LV�LW�D�ZRUULVRPH�PRYH�WRZDUGV�D�ZD\�RI�OLIH�ZKHUH
VXUYHLOODQFH�±�IURP�JRYHUQPHQW�DQG�FRPSDQLHV�DOLNH�±�EHFRPHV�HYHU�PRUH

��



LQWUXVLYH"�)RU�WKH�PRPHQW��WKLV�H[DPSOH�UHIHUV�WR�DQ�LQGLYLGXDO�FKRLFH�±�WKH
GHFLVLRQ�WR�DFFHSW�ZHDULQJ�D�ZHOOQHVV�GHYLFH�RU�QRW�

%XW�SXVKLQJ�WKLV�IXUWKHU��OHW�XV�DVVXPH�WKDW�LW�LV�QRZ�WKH�HPSOR\HU�WKDW�GLUHFWV
HDFK�RI�LWV�VWDII�WR�ZHDU�D�GHYLFH�WKDW�UHSRUWV�KHDOWK�GDWD�WR�WKH�LQVXUHU
EHFDXVH�WKH�FRPSDQ\�ZDQWV�WR�LPSURYH�SURGXFWLYLW\�DQG�SRVVLEO\�WR
GHFUHDVH�LWV�KHDOWK�LQVXUDQFH�FRVWV��:KDW�LI�WKH�FRPSDQ\�UHTXLUHV�UHOXFWDQW
HPSOR\HHV�WR�DELGH�RU�HOVH�SD\�D�ILQH"�:KDW�SUHYLRXVO\�VHHPHG�OLNH�D
FRQVFLRXV�LQGLYLGXDO�FKRLFH�±�ZHDULQJ�D�GHYLFH�RU�QRW�±�EHFRPHV�D�PDWWHU
RI�FRQIRUPLQJ�WR�QHZ�VRFLDO�QRUPV�WKDW�RQH�PD\�GHHP�XQDFFHSWDEOH�

��



7KH�:D\�)RUZDUG
7KH�IRXUWK�LQGXVWULDO�UHYROXWLRQ�PD\�EH�GULYLQJ�GLVUXSWLRQ��EXW�WKH
FKDOOHQJHV�LW�SUHVHQWV�DUH�RI�RXU�RZQ�PDNLQJ��,W�LV�WKXV�LQ�RXU�SRZHU�WR
DGGUHVV�WKHP�DQG�HQDFW�WKH�FKDQJHV�DQG�SROLFLHV�QHHGHG�WR�DGDSW��DQG
IORXULVK��LQ�RXU�HPHUJLQJ�QHZ�HQYLURQPHQW�

:H�FDQ�RQO\�PHDQLQJIXOO\�DGGUHVV�WKHVH�FKDOOHQJHV�LI�ZH�PRELOL]H�WKH
FROOHFWLYH�ZLVGRP�RI�RXU�PLQGV��KHDUWV�DQG�VRXOV��7R�GR�VR��,�EHOLHYH�ZH
PXVW�DGDSW��VKDSH�DQG�KDUQHVV�WKH�SRWHQWLDO�RI�GLVUXSWLRQ�E\�QXUWXULQJ�DQG
DSSO\LQJ�IRXU�GLIIHUHQW�W\SHV�RI�LQWHOOLJHQFH�

±�FRQWH[WXDO��WKH�PLQG��±�KRZ�ZH�XQGHUVWDQG�DQG�DSSO\�RXU�NQRZOHGJH
±�HPRWLRQDO��WKH�KHDUW��±�KRZ�ZH�SURFHVV�DQG�LQWHJUDWH�RXU�WKRXJKWV�DQG
IHHOLQJV�DQG�UHODWH�WR�RXUVHOYHV�DQG�WR�RQH�DQRWKHU

±�LQVSLUHG��WKH�VRXO��±�KRZ�ZH�XVH�D�VHQVH�RI�LQGLYLGXDO�DQG�VKDUHG
SXUSRVH��WUXVW��DQG�RWKHU�YLUWXHV�WR�HIIHFW�FKDQJH�DQG�DFW�WRZDUGV�WKH
FRPPRQ�JRRG

±�SK\VLFDO��WKH�ERG\��±�KRZ�ZH�FXOWLYDWH�DQG�PDLQWDLQ�RXU�SHUVRQDO�KHDOWK
DQG�ZHOO�EHLQJ�DQG�WKDW�RI�WKRVH�DURXQG�XV�WR�EH�LQ�D�SRVLWLRQ�WR�DSSO\�WKH
HQHUJ\�UHTXLUHG�IRU�ERWK�LQGLYLGXDO�DQG�V\VWHPV�WUDQVIRUPDWLRQ

&RQWH[WXDO�LQWHOOLJHQFH�±�WKH�PLQG
*RRG�OHDGHUV�XQGHUVWDQG�DQG�PDVWHU�FRQWH[WXDO�LQWHOOLJHQFH����$�VHQVH�RI
FRQWH[W�LV�GHILQHG�DV�WKH�DELOLW\�DQG�ZLOOLQJQHVV�WR�DQWLFLSDWH�HPHUJLQJ
WUHQGV�DQG�FRQQHFW�WKH�GRWV��7KHVH�KDYH�EHHQ�FRPPRQ�FKDUDFWHULVWLFV�RI
HIIHFWLYH�OHDGHUVKLS�DFURVV�JHQHUDWLRQV�DQG��LQ�WKH�IRXUWK�LQGXVWULDO
UHYROXWLRQ��WKH\�DUH�D�SUHUHTXLVLWH�IRU�DGDSWDWLRQ�DQG�VXUYLYDO�

7R�GHYHORS�FRQWH[WXDO�LQWHOOLJHQFH��GHFLVLRQ�PDNHUV�PXVW�ILUVW�XQGHUVWDQG
WKH�YDOXH�RI�GLYHUVH�QHWZRUNV��7KH\�FDQ�RQO\�FRQIURQW�VLJQLILFDQW�OHYHOV�RI
GLVUXSWLRQ�LI�WKH\�DUH�KLJKO\�FRQQHFWHG�DQG�ZHOO�QHWZRUNHG�DFURVV
WUDGLWLRQDO�ERXQGDULHV��'HFLVLRQ�PDNHUV�PXVW�SRVVHVV�D�FDSDFLW\�DQG

��



UHDGLQHVV�WR�HQJDJH�ZLWK�DOO�WKRVH�ZKR�KDYH�D�VWDNH�LQ�WKH�LVVXH�DW�KDQG��,Q
WKLV�ZD\��ZH�VKRXOG�DVSLUH�WR�EH�PRUH�FRQQHFWHG�DQG�LQFOXVLYH�

,W�LV�RQO\�E\�EULQJLQJ�WRJHWKHU�DQG�ZRUNLQJ�LQ�FROODERUDWLRQ�ZLWK�OHDGHUV
IURP�EXVLQHVV��JRYHUQPHQW��FLYLO�VRFLHW\��IDLWK��DFDGHPLD�DQG�WKH�\RXQJ
JHQHUDWLRQ�WKDW�LW�EHFRPHV�SRVVLEOH�WR�REWDLQ�D�KROLVWLF�SHUVSHFWLYH�RI�ZKDW
LV�JRLQJ�RQ��,Q�DGGLWLRQ��WKLV�LV�FULWLFDO�WR�GHYHORS�DQG�LPSOHPHQW�LQWHJUDWHG
LGHDV�DQG�VROXWLRQV�WKDW�ZLOO�UHVXOW�LQ�VXVWDLQDEOH�FKDQJH�

7KLV�LV�WKH�SULQFLSOH�HPEHGGHG�LQ�WKH�PXOWLVWDNHKROGHU�WKHRU\��ZKDW�WKH
:RUOG�(FRQRPLF�)RUXP�FRPPXQLWLHV�RIWHQ�FDOO�WKH�6SLULW�RI�'DYRV���ZKLFK
,�ILUVW�SURSRVHG�LQ�D�ERRN�SXEOLVKHG�LQ���������%RXQGDULHV�EHWZHHQ�VHFWRUV
DQG�SURIHVVLRQV�DUH�DUWLILFLDO�DQG�DUH�SURYLQJ�WR�EH�LQFUHDVLQJO\
FRXQWHUSURGXFWLYH��0RUH�WKDQ�HYHU��LW�LV�HVVHQWLDO�WR�GLVVROYH�WKHVH�EDUULHUV
E\�HQJDJLQJ�WKH�SRZHU�RI�QHWZRUNV�WR�IRUJH�HIIHFWLYH�SDUWQHUVKLSV�
&RPSDQLHV�DQG�RUJDQL]DWLRQV�WKDW�IDLO�WR�GR�WKLV�DQG�GR�QRW�ZDON�WKH�WDON�E\
EXLOGLQJ�GLYHUVH�WHDPV�ZLOO�KDYH�D�GLIILFXOW�WLPH�DGMXVWLQJ�WR�WKH�GLVUXSWLRQV
RI�WKH�GLJLWDO�DJH�

/HDGHUV�PXVW�DOVR�SURYH�FDSDEOH�RI�FKDQJLQJ�WKHLU�PHQWDO�DQG�FRQFHSWXDO
IUDPHZRUNV�DQG�WKHLU�RUJDQLVLQJ�SULQFLSOHV��,Q�WRGD\¶V�GLVUXSWLYH��IDVW�
FKDQJLQJ�ZRUOG��WKLQNLQJ�LQ�VLORV�DQG�KDYLQJ�D�IL[HG�YLHZ�RI�WKH�IXWXUH�LV
IRVVLOL]LQJ��ZKLFK�LV�ZK\�LW�LV�EHWWHU��LQ�WKH�GLFKRWRP\�SUHVHQWHG�E\�WKH
SKLORVRSKHU�,VDLDK�%HUOLQ�LQ�KLV������HVVD\�DERXW�ZULWHUV�DQG�WKLQNHUV��WR�EH
D�IR[�WKDQ�D�KHGJHKRJ��2SHUDWLQJ�LQ�DQ�LQFUHDVLQJO\�FRPSOH[�DQG�GLVUXSWLYH
HQYLURQPHQW�UHTXLUHV�WKH�LQWHOOHFWXDO�DQG�VRFLDO�DJLOLW\�RI�WKH�IR[�UDWKHU�WKDQ
IL[HG�DQG�QDUURZ�IRFXV�RI�WKH�KHGJHKRJ��,Q�SUDFWLFDO�WHUPV��WKLV�PHDQV�WKDW
OHDGHUV�FDQQRW�DIIRUG�WR�WKLQN�LQ�VLORV��7KHLU�DSSURDFK�WR�SUREOHPV��LVVXHV
DQG�FKDOOHQJHV�PXVW�EH�KROLVWLF��IOH[LEOH�DQG�DGDSWLYH��FRQWLQXRXVO\
LQWHJUDWLQJ�PDQ\�GLYHUVH�LQWHUHVWV�DQG�RSLQLRQV�

(PRWLRQDO�LQWHOOLJHQFH�±�WKH�KHDUW

$V�D�FRPSOHPHQW�WR��QRW�D�VXEVWLWXWH�IRU��FRQWH[WXDO�LQWHOOLJHQFH��HPRWLRQDO
LQWHOOLJHQFH�LV�DQ�LQFUHDVLQJO\�HVVHQWLDO�DWWULEXWH�LQ�WKH�IRXUWK�LQGXVWULDO
UHYROXWLRQ��$V�PDQDJHPHQW�SV\FKRORJLVW�'DYLG�&DUXVR�RI�WKH�<DOH�&HQWHU
IRU�(PRWLRQDO�,QWHOOLJHQFH�KDV�VWDWHG��LW�VKRXOG�QRW�EH�VHHQ�DV�WKH�RSSRVLWH
RI�UDWLRQDO�LQWHOOLJHQFH�RU�³WKH�WULXPSK�RI�KHDUW�RYHU�KHDG�±�LW�LV�WKH�XQLTXH
LQWHUVHFWLRQ�RI�ERWK�´���,Q�DFDGHPLF�OLWHUDWXUH��HPRWLRQDO�LQWHOOLJHQFH�LV

���



FUHGLWHG�ZLWK�DOORZLQJ�OHDGHUV�WR�EH�PRUH�LQQRYDWLYH�DQG�HQDEOLQJ�WKHP�WR
EH�DJHQWV�RI�FKDQJH�

)RU�EXVLQHVV�OHDGHUV�DQG�SROLF\PDNHUV��HPRWLRQDO�LQWHOOLJHQFH�LV�WKH�YLWDO
IRXQGDWLRQ�IRU�VNLOOV�FULWLFDO�WR�VXFFHHG�LQ�WKH�HUD�RI�WKH�IRXUWK�LQGXVWULDO
UHYROXWLRQ��QDPHO\�VHOI�DZDUHQHVV��VHOI�UHJXODWLRQ��PRWLYDWLRQ��HPSDWK\�DQG
VRFLDO�VNLOOV����$FDGHPLFV�ZKR�VSHFLDOL]H�LQ�WKH�VWXG\�RI�HPRWLRQDO
LQWHOOLJHQFH�VKRZ�WKDW�JUHDW�GHFLVLRQ�PDNHUV�DUH�GLIIHUHQWLDWHG�IURP�DYHUDJH
RQHV�E\�WKHLU�OHYHO�RI�HPRWLRQDO�LQWHOOLJHQFH�DQG�FDSDFLW\�WR�FXOWLYDWH�WKLV
TXDOLW\�FRQWLQXRXVO\�

,Q�D�ZRUOG�FKDUDFWHUL]HG�E\�SHUVLVWHQW�DQG�LQWHQVH�FKDQJH��LQVWLWXWLRQV�ULFK�LQ
OHDGHUV�ZLWK�KLJK�HPRWLRQDO�LQWHOOLJHQFH�ZLOO�QRW�RQO\�EH�PRUH�FUHDWLYH�EXW
ZLOO�DOVR�EH�EHWWHU�HTXLSSHG�WR�EH�PRUH�DJLOH�DQG�UHVLOLHQW�±�DQ�HVVHQWLDO
WUDLW�IRU�FRSLQJ�ZLWK�GLVUXSWLRQ��7KH�GLJLWDO�PLQGVHW��FDSDEOH�RI
LQVWLWXWLRQDOL]LQJ�FURVV�IXQFWLRQDO�FROODERUDWLRQ��IODWWHQLQJ�KLHUDUFKLHV��DQG
EXLOGLQJ�HQYLURQPHQWV�WKDW�HQFRXUDJH�D�JHQHUDWLRQ�RI�QHZ�LGHDV�LV
SURIRXQGO\�GHSHQGHQW�RQ�HPRWLRQDO�LQWHOOLJHQFH�

,QVSLUHG�LQWHOOLJHQFH�±�WKH�VRXO

$ORQJVLGH�FRQWH[WXDO�DQG�HPRWLRQDO�LQWHOOLJHQFH��WKHUH�LV�D�WKLUG�FULWLFDO
FRPSRQHQW�IRU�HIIHFWLYHO\�QDYLJDWLQJ�WKH�IRXUWK�LQGXVWULDO�UHYROXWLRQ��,W�LV
ZKDW�,�FDOO�LQVSLUHG�LQWHOOLJHQFH��'UDZLQJ�IURP�WKH�/DWLQ�VSLUDUH��WR�EUHDWKH�
LQVSLUHG�LQWHOOLJHQFH�LV�DERXW�WKH�FRQWLQXRXV�VHDUFK�IRU�PHDQLQJ�DQG
SXUSRVH��,W�IRFXVHV�RQ�QRXULVKLQJ�WKH�FUHDWLYH�LPSXOVH�DQG�OLIWLQJ�KXPDQLW\
WR�D�QHZ�FROOHFWLYH�DQG�PRUDO�FRQVFLRXVQHVV�EDVHG�RQ�D�VKDUHG�VHQVH�RI
GHVWLQ\�

6KDULQJ�LV�WKH�NH\�LGHD�KHUH��$V�,�PHQWLRQHG�SUHYLRXVO\��LI�WHFKQRORJ\�LV�RQH
RI�WKH�SRVVLEOH�UHDVRQV�ZK\�ZH�DUH�PRYLQJ�WRZDUGV�D�PH�FHQWUHG�VRFLHW\��LW
LV�DQ�DEVROXWH�QHFHVVLW\�WKDW�ZH�UHEDODQFH�WKLV�WUHQG�WRZDUGV�D�IRFXV�RQ�WKH
VHOI�ZLWK�D�SHUYDVLYH�VHQVH�RI�FRPPRQ�SXUSRVH��:H�DUH�DOO�LQ�WKLV�WRJHWKHU
DQG�ULVN�EHLQJ�XQDEOH�WR�WDFNOH�WKH�FKDOOHQJHV�RI�WKH�IRXUWK�LQGXVWULDO
UHYROXWLRQ�DQG�UHDS�WKH�IXOO�EHQHILWV�RI�WKH�IRXUWK�LQGXVWULDO�UHYROXWLRQ�XQOHVV
ZH�FROOHFWLYHO\�GHYHORS�D�VHQVH�RI�VKDUHG�SXUSRVH�

7R�GR�WKLV��WUXVW�LV�HVVHQWLDO��$�KLJK�OHYHO�RI�WUXVW�IDYRXUV�HQJDJHPHQW�DQG
WHDPZRUN��DQG�WKLV�LV�PDGH�DOO�WKH�PRUH�DFXWH�LQ�WKH�IRXUWK�LQGXVWULDO

���



UHYROXWLRQ��ZKHUH�FROODERUDWLYH�LQQRYDWLRQ�LV�DW�WKH�FRUH��7KLV�SURFHVV�FDQ
RQO\�WDNH�SODFH�LI�LW�LV�QXUWXUHG�LQ�DQ�HQYLURQPHQW�RI�WUXVW�EHFDXVH�WKHUH�DUH
VR�PDQ\�GLIIHUHQW�FRQVWLWXHQWV�DQG�LVVXHV�LQYROYHG��8OWLPDWHO\��DOO
VWDNHKROGHUV�KDYH�D�UROH�LQ�HQVXULQJ�WKDW�LQQRYDWLRQ�LV�GLUHFWHG�WR�WKH
FRPPRQ�JRRG��,I�DQ\�PDMRU�JURXS�RI�VWDNHKROGHUV�IHHOV�WKDW�WKLV�LV�QRW�WKH
FDVH��WUXVW�ZLOO�EH�HURGHG�

,Q�D�ZRUOG�ZKHUH�QRWKLQJ�LV�FRQVWDQW�DQ\PRUH��WUXVW�EHFRPHV�RQH�RI�WKH�PRVW
YDOXDEOH�DWWULEXWHV��7UXVW�FDQ�RQO\�EH�HDUQHG�DQG�PDLQWDLQHG�LI�GHFLVLRQ
PDNHUV�DUH�HPEHGGHG�ZLWKLQ�D�FRPPXQLW\��DQG�WDNLQJ�GHFLVLRQV�DOZD\V�LQ
WKH�FRPPRQ�LQWHUHVW�DQG�QRW�LQ�SXUVXLW�RI�LQGLYLGXDO�REMHFWLYHV�

3K\VLFDO�LQWHOOLJHQFH�±�WKH�ERG\

&RQWH[WXDO��HPRWLRQDO�DQG�LQVSLUHG�LQWHOOLJHQFH�DUH�DOO�HVVHQWLDO�DWWULEXWHV
IRU�FRSLQJ�ZLWK��DQG�EHQHILWWLQJ�IURP��WKH�IRXUWK�LQGXVWULDO�UHYROXWLRQ��7KH\
ZLOO��KRZHYHU��UHTXLUH�WKH�YLWDO�VXSSRUW�RI�D�IRXUWK�IRUP�RI�LQWHOOLJHQFH�±�WKH
SK\VLFDO�RQH��ZKLFK�LQYROYHV�VXSSRUWLQJ�DQG�QRXULVKLQJ�SHUVRQDO�KHDOWK�DQG
ZHOO�EHLQJ��7KLV�LV�FULWLFDO�EHFDXVH�DV�WKH�SDFH�RI�FKDQJH�DFFHOHUDWHV��DV
FRPSOH[LW\�LQFUHDVHV��DQG�DV�WKH�QXPEHU�RI�SOD\HUV�LQYROYHG�LQ�RXU
GHFLVLRQ�PDNLQJ�SURFHVVHV�LQFUHDVHV��WKH�QHHG�WR�NHHS�ILW�DQG�UHPDLQ�FDOP
XQGHU�SUHVVXUH�EHFRPHV�DOO�WKH�PRUH�HVVHQWLDO�

(SLJHQHWLFV��D�ILHOG�RI�ELRORJ\�WKDW�KDV�IORXULVKHG�LQ�UHFHQW�\HDUV��LV�WKH
SURFHVV�WKURXJK�ZKLFK�WKH�HQYLURQPHQW�PRGLILHV�WKH�H[SUHVVLRQ�RI�RXU
JHQHV��,W�VKRZV�LQFRQWURYHUWLEO\�WKH�FULWLFDO�LPSRUWDQFH�RI�VOHHS��QXWULWLRQ
DQG�H[HUFLVH�LQ�RXU�OLYHV��5HJXODU�H[HUFLVH��IRU�H[DPSOH��KDV�D�SRVLWLYH
LPSDFW�RQ�WKH�ZD\�ZH�WKLQN�DQG�IHHO��,W�GLUHFWO\�DIIHFWV�RXU�SHUIRUPDQFH�DW
ZRUN�DQG�XOWLPDWHO\��RXU�DELOLW\�WR�VXFFHHG�

8QGHUVWDQGLQJ�DQG�JUDVSLQJ�QHZ�ZD\V�RI�NHHSLQJ�RXU�SK\VLFDO�ERGLHV�LQ
KDUPRQ\�ZLWK�RXU�PLQG��RXU�HPRWLRQV��DQG�WKH�ZRUOG�DW�ODUJH�LV�LQFUHGLEO\
LPSRUWDQW��DQG�ZH�DUH�OHDUQLQJ�PRUH�DERXW�WKLV�WKURXJK�WKH�LQFUHGLEOH
DGYDQFHV�EHLQJ�PDGH�LQ�QXPHURXV�DUHDV��LQFOXGLQJ�PHGLFDO�VFLHQFHV�
ZHDUDEOH�GHYLFHV��LPSODQWDEOH�WHFKQRORJLHV�DQG�EUDLQ�UHVHDUFK��,Q�DGGLWLRQ�
,�RIWHQ�VD\�WKDW�D�OHDGHU�UHTXLUHV�³JRRG�QHUYHV´�WR�DGGUHVV�HIIHFWLYHO\�WKH
PDQ\�VLPXOWDQHRXV�DQG�FRPSOH[�FKDOOHQJHV�WKDW�ZH�DUH�IDFLQJ��7KLV�ZLOO�EH
LQFUHDVLQJO\�FULWLFDO�LQ�RUGHU�WR�QDYLJDWH�DQG�KDUQHVV�WKH�RSSRUWXQLWLHV�RI�WKH
IRXUWK�LQGXVWULDO�UHYROXWLRQ�

���



7RZDUGV�D�QHZ�FXOWXUDO�UHQDLVVDQFH

$V�WKH�SRHW�5DLQHU�0DULD�5LONH�ZURWH��³WKH�IXWXUH�HQWHUV�LQWR�XV���LQ�RUGHU�WR
WUDQVIRUP�LWVHOI�LQ�XV�ORQJ�EHIRUH�LW�KDSSHQV�´���:H�PXVW�QRW�IRUJHW�WKDW�WKH
HUD�ZH�FXUUHQWO\�OLYH�LQ��WKH�$QWKURSRFHQH�RU�+XPDQ�$JH��PDUNV�WKH�ILUVW
WLPH�LQ�WKH�KLVWRU\�RI�WKH�ZRUOG�WKDW�KXPDQ�DFWLYLWLHV�DUH�WKH�SULPDU\�IRUFH�LQ
VKDSLQJ�DOO�OLIH�VXVWDLQLQJ�V\VWHPV�RQ�HDUWK�

,W�LV�XS�WR�XV�

7RGD\�ZH�ILQG�RXUVHOYHV�DW�WKH�EHJLQQLQJ�RI�WKH�IRXUWK�LQGXVWULDO�UHYROXWLRQ�
ORRNLQJ�IRUZDUG�DQG��PRUH�LPSRUWDQWO\��SRVVHVVLQJ�WKH�DELOLW\�WR�LQIOXHQFH
LWV�SDWK�

.QRZLQJ�ZKDW�LV�UHTXLUHG�WR�WKULYH�LV�RQH�WKLQJ��DFWLQJ�XSRQ�LW�LV�DQRWKHU�
:KHUH�LV�DOO�WKLV�OHDGLQJ�DQG�KRZ�FDQ�ZH�EHVW�SUHSDUH"

9ROWDLUH��WKH�)UHQFK�SKLORVRSKHU�DQG�ZULWHU�RI�WKH�(QOLJKWHQPHQW�HUD�ZKR
OLYHG�IRU�PDQ\�\HDUV�MXVW�D�IHZ�PLOHV�DZD\�IURP�ZKHUH�,�DP�ZULWLQJ�WKLV
ERRN��RQFH�VDLG��³'RXEW�LV�DQ�XQFRPIRUWDEOH�FRQGLWLRQ��EXW�FHUWDLQW\�LV�D
ULGLFXORXV�RQH�´���,QGHHG��LW�ZRXOG�EH�QDLYH�WR�FODLP�WKDW�ZH�NQRZ�H[DFWO\
ZKHUH�WKH�IRXUWK�LQGXVWULDO�UHYROXWLRQ�ZLOO�OHDG��%XW�LW�ZRXOG�EH�HTXDOO\
QDLYH�WR�EH�SDUDO\VHG�E\�IHDU�DQG�XQFHUWDLQW\�DERXW�ZKDW�WKDW�GLUHFWLRQ�PLJKW
EH��$V�,�KDYH�HPSKDVL]HG�WKURXJKRXW�WKLV�ERRN��WKH�HYHQWXDO�FRXUVH�WKDW�WKH
IRXUWK�LQGXVWULDO�UHYROXWLRQ�WDNHV�ZLOO�XOWLPDWHO\�EH�GHWHUPLQHG�E\�RXU
DELOLW\�WR�VKDSH�LW�LQ�D�ZD\�WKDW�XQOHDVKHV�LWV�IXOO�SRWHQWLDO�

&OHDUO\��WKH�FKDOOHQJHV�DUH�DV�GDXQWLQJ�DV�WKH�RSSRUWXQLWLHV�DUH�FRPSHOOLQJ�
7RJHWKHU��ZH�PXVW�ZRUN�WR�WUDQVIRUP�WKHVH�FKDOOHQJHV�LQWR�RSSRUWXQLWLHV�E\
DGHTXDWHO\�±�DQG�SURDFWLYHO\�±�SUHSDULQJ�IRU�WKHLU�HIIHFWV�DQG�LPSDFW��7KH
ZRUOG�LV�IDVW�FKDQJLQJ��K\SHU�FRQQHFWHG��HYHU�PRUH�FRPSOH[�DQG�EHFRPLQJ
PRUH�IUDJPHQWHG�EXW�ZH�FDQ�VWLOO�VKDSH�RXU�IXWXUH�LQ�D�ZD\�WKDW�EHQHILWV�DOO�
7KH�ZLQGRZ�RI�RSSRUWXQLW\�IRU�GRLQJ�VR�LV�QRZ�

$V�D�ILUVW�DQG�YLWDO�VWHS��ZH�PXVW�FRQWLQXH�WR�UDLVH�DZDUHQHVV�DQG�GULYH
XQGHUVWDQGLQJ�DFURVV�DOO�VHFWRUV�RI�VRFLHW\��ZKLFK�LV�ZKDW�WKLV�ERRN�DVSLUHV
WR�DFKLHYH��:H�PXVW�VWRS�WKLQNLQJ�LQ�FRPSDUWPHQWDOL]HG�ZD\V�ZKHQ�PDNLQJ
GHFLVLRQV�±�SDUWLFXODUO\�DV�WKH�FKDOOHQJHV�ZH�IDFH�DUH�LQFUHDVLQJO\
LQWHUFRQQHFWHG��2QO\�DQ�LQFOXVLYH�DSSURDFK�FDQ�HQJHQGHU�WKH�XQGHUVWDQGLQJ
UHTXLUHG�WR�DGGUHVV�WKH�PDQ\�LVVXHV�UDLVHG�E\�WKH�IRXUWK�LQGXVWULDO

���



UHYROXWLRQ��7KLV�ZLOO�UHTXLUH�FROODERUDWLYH�DQG�IOH[LEOH�VWUXFWXUHV�WKDW
UHIOHFW�WKH�LQWHJUDWLRQ�RI�YDULRXV�HFRV\VWHPV�DQG�ZKLFK�WDNH�IXOO\�LQWR
DFFRXQW�DOO�VWDNHKROGHUV��EULQJLQJ�WRJHWKHU�WKH�SXEOLF�DQG�SULYDWH�VHFWRUV��DV
ZHOO�DV�WKH�PRVW�NQRZOHGJHDEOH�PLQGV�LQ�WKH�ZRUOG�IURP�DOO�EDFNJURXQGV�

6HFRQG��EXLOGLQJ�RQ�D�VKDUHG�XQGHUVWDQGLQJ��ZH�QHHG�WR�GHYHORS�SRVLWLYH�
FRPPRQ�DQG�FRPSUHKHQVLYH�QDUUDWLYHV�DERXW�KRZ�ZH�FDQ�VKDSH�WKH�IRXUWK
LQGXVWULDO�UHYROXWLRQ�IRU�FXUUHQW�DQG�IXWXUH�JHQHUDWLRQV��$OWKRXJK�ZH�PD\
QRW�NQRZ�WKH�SUHFLVH�FRQWHQW�RI�WKHVH�QDUUDWLYHV��ZH�GR�NQRZ�FULWLFDO
IHDWXUHV�WKDW�WKH\�PXVW�FRQWDLQ��)RU�H[DPSOH��WKH\�PXVW�PDNH�H[SOLFLW�WKH
YDOXHV�DQG�HWKLFDO�SULQFLSOHV�WKDW�RXU�IXWXUH�V\VWHPV�PXVW�HPERG\��0DUNHWV
DUH�HIIHFWLYH�GULYHUV�RI�ZHDOWK�FUHDWLRQ��EXW�ZH�PXVW�HQVXUH�WKDW�YDOXHV�DQG
HWKLFV�DUH�DW�WKH�KHDUW�RI�RXU�LQGLYLGXDO�DQG�FROOHFWLYH�EHKDYLRXUV��DQG�WKH
V\VWHPV�WKH\�QRXULVK��7KHVH�QDUUDWLYHV�PXVW�DOVR�HYROYH�SURJUHVVLYHO\
KLJKHU�GHJUHHV�RI�SHUVSHFWLYH�WDNLQJ��IURP�WROHUDQFH�DQG�UHVSHFW�WR�FDUH�DQG
FRPSDVVLRQ��7KH\�VKRXOG�DOVR�EH�HPSRZHULQJ�DQG�LQFOXVLYH��GULYHQ�E\
VKDUHG�YDOXHV�WKDW�HQFRXUDJH�WKLV�

7KLUG��RQ�WKH�EDVLV�RI�UDLVHG�DZDUHQHVV�DQG�VKDUHG�QDUUDWLYHV��ZH�PXVW
HPEDUN�RQ�UHVWUXFWXULQJ�RXU�HFRQRPLF��VRFLDO�DQG�SROLWLFDO�V\VWHPV�WR�WDNH
IXOO�DGYDQWDJH�RI�WKH�RSSRUWXQLWLHV�SUHVHQWHG��,W�LV�FOHDU�WKDW�RXU�FXUUHQW
GHFLVLRQ�PDNLQJ�V\VWHPV�DQG�GRPLQDQW�PRGHOV�RI�ZHDOWK�FUHDWLRQ�ZHUH
GHVLJQHG�DQG�LQFUHPHQWDOO\�HYROYHG�WKURXJKRXW�WKH�ILUVW�WKUHH�LQGXVWULDO
UHYROXWLRQV��7KHVH�V\VWHPV��KRZHYHU��DUH�QR�ORQJHU�HTXLSSHG�WR�GHOLYHU�RQ
WKH�FXUUHQW��DQG�PRUH�WR�WKH�SRLQW��WKH�IXWXUH�JHQHUDWLRQDO�QHHGV�LQ�WKH
FRQWH[W�RI�WKH�IRXUWK�LQGXVWULDO�UHYROXWLRQ��7KLV�ZLOO�FOHDUO\�UHTXLUH�V\VWHPLF
LQQRYDWLRQ�DQG�QRW�VPDOO�VFDOH�DGMXVWPHQWV�RU�UHIRUPV�DW�WKH�PDUJLQ�

$V�DOO�WKUHH�VWHSV�VKRZ��ZH�FDQQRW�JHW�WKHUH�ZLWKRXW�RQJRLQJ�FRRSHUDWLRQ
DQG�GLDORJXH���DW�ORFDO��QDWLRQDO�DQG�VXSUD�QDWLRQDO�OHYHOV��ZLWK�DOO
LQWHUHVWHG�SDUWLHV�KDYLQJ�D�YRLFH��:H�QHHG�WR�IRFXV�RQ�JHWWLQJ�WKH�XQGHUO\LQJ
FRQGLWLRQV�ULJKW��DQG�QRW�MXVW�FRQFHQWUDWH�RQ�WKH�WHFKQLFDO�DVSHFWV��$V�WKH
HYROXWLRQLVW�0DUWLQ�1RZDN��D�SURIHVVRU�RI�PDWKHPDWLFV�DQG�ELRORJ\�DW
+DUYDUG�8QLYHUVLW\��UHPLQGV�XV��FRRSHUDWLRQ�LV�³WKH�RQO\�WKLQJ�WKDW�ZLOO
UHGHHP�PDQNLQG�´���$V�WKH�SULQFLSDO�DUFKLWHFW�RI�IRXU�ELOOLRQ�\HDUV�RI
HYROXWLRQ��FRRSHUDWLRQ�KDV�EHHQ�D�GULYLQJ�IRUFH�EHFDXVH�LW�HQDEOHV�XV�WR
DGDSW�DPLG�LQFUHDVLQJ�FRPSOH[LW\�DQG�VWUHQJWKHQV�SROLWLFDO��HFRQRPLF�DQG
VRFLDO�FRKHVLRQ�WKURXJK�ZKLFK�VXEVWDQWLDO�SURJUHVV�LV�DFKLHYHG�

���



:LWK�HIIHFWLYH�PXOWLVWDNHKROGHU�FRRSHUDWLRQ��,�DP�FRQYLQFHG�WKDW�WKH�IRXUWK
LQGXVWULDO�UHYROXWLRQ�KDV�WKH�SRWHQWLDO�WR�DGGUHVV�±�DQG�SRVVLEO\�VROYH�±�WKH
PDMRU�FKDOOHQJHV�WKDW�WKH�ZRUOG�FXUUHQWO\�IDFHV�

,Q�WKH�HQG��LW�FRPHV�GRZQ�WR�SHRSOH��FXOWXUH�DQG�YDOXHV��,QGHHG��ZH�QHHG�WR
ZRUN�YHU\�KDUG�WR�HQVXUH�WKDW�DOO�FLWL]HQV�DFURVV�FXOWXUHV��QDWLRQV�DQG
LQFRPH�JURXSV�XQGHUVWDQG�WKH�QHHG�WR�PDVWHU�WKH�IRXUWK�LQGXVWULDO�UHYROXWLRQ
DQG�LWV�FLYLOL]DWLRQDO�FKDOOHQJHV�

/HW�XV�WRJHWKHU�VKDSH�D�IXWXUH�WKDW�ZRUNV�IRU�DOO�E\�SXWWLQJ�SHRSOH�ILUVW�
HPSRZHULQJ�WKHP�DQG�FRQVWDQWO\�UHPLQGLQJ�RXUVHOYHV�WKDW�DOO�RI�WKHVH�QHZ
WHFKQRORJLHV�DUH�ILUVW�DQG�IRUHPRVW�WRROV�PDGH�E\�SHRSOH�IRU�SHRSOH�

/HW�XV�WKHUHIRUH�WDNH�FROOHFWLYH�UHVSRQVLELOLW\�IRU�D�IXWXUH�ZKHUH�LQQRYDWLRQ
DQG�WHFKQRORJ\�DUH�FHQWUHG�RQ�KXPDQLW\�DQG�WKH�QHHG�WR�VHUYH�WKH�SXEOLF
LQWHUHVW��DQG�HQVXUH�WKDW�ZH�HPSOR\�WKHP�WR�GULYH�XV�DOO�WRZDUGV�PRUH
VXVWDLQDEOH�GHYHORSPHQW�

:H�FDQ�JR�HYHQ�IXUWKHU��,�ILUPO\�EHOLHYH�WKDW�WKH�QHZ�WHFKQRORJ\�DJH��LI
VKDSHG�LQ�D�UHVSRQVLYH�DQG�UHVSRQVLEOH�ZD\��FRXOG�FDWDO\VH�D�QHZ�FXOWXUDO
UHQDLVVDQFH�WKDW�ZLOO�HQDEOH�XV�WR�IHHO�SDUW�RI�VRPHWKLQJ�PXFK�ODUJHU�WKDQ
RXUVHOYHV�±�D�WUXH�JOREDO�FLYLOL]DWLRQ��7KH�IRXUWK�LQGXVWULDO�UHYROXWLRQ�KDV
WKH�SRWHQWLDO�WR�URERWL]H�KXPDQLW\��DQG�WKXV�FRPSURPLVH�RXU�WUDGLWLRQDO
VRXUFHV�RI�PHDQLQJ���ZRUN��FRPPXQLW\��IDPLO\��LGHQWLW\��2U�ZH�FDQ�XVH�WKH
IRXUWK�LQGXVWULDO�UHYROXWLRQ�WR�OLIW�KXPDQLW\�LQWR�D�QHZ�FROOHFWLYH�DQG�PRUDO
FRQVFLRXVQHVV�EDVHG�RQ�D�VKDUHG�VHQVH�RI�GHVWLQ\��,W�LV�LQFXPEHQW�RQ�XV�DOO
WR�PDNH�VXUH�WKDW�WKH�ODWWHU�LV�ZKDW�KDSSHQV�
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$FNQRZOHGJHPHQWV
$OO�RI�XV�DW�WKH�:RUOG�(FRQRPLF�)RUXP�DUH�DZDUH�RI�RXU�UHVSRQVLELOLW\��DV
WKH�LQWHUQDWLRQDO�RUJDQL]DWLRQ�IRU�SXEOLF�SULYDWH�FRRSHUDWLRQ��WR�VHUYH�DV�D
JOREDO�SODWIRUP�WR�KHOS�GHILQH�WKH�FKDOOHQJHV�DVVRFLDWHG�WKH�IRXUWK�LQGXVWULDO
UHYROXWLRQ�DQG�KHOS�DOO�VWDNHKROGHUV�VKDSH�DSSURSULDWH�VROXWLRQV�LQ�D
SURDFWLYH�DQG�FRPSUHKHQVLYH�PDQQHU��LQ�FROODERUDWLRQ�ZLWK�RXU�SDUWQHUV�
PHPEHUV��DQG�FRQVWLWXHQWV�

)RU�WKLV�UHDVRQ��WKH�WKHPH�RI�WKH�)RUXP¶V�$QQXDO�0HHWLQJ������LQ�'DYRV�
.ORVWHUV�LV�³0DVWHULQJ�WKH�)RXUWK�,QGXVWULDO�5HYROXWLRQ´��:H�DUH�FRPPLWWHG
WR�FDWDO\VLQJ�FRQVWUXFWLYH�GLVFXVVLRQV�DQG�SDUWQHUVKLSV�DURXQG�WKLV�WRSLF
DFURVV�DOO�RXU�FKDOOHQJHV��SURMHFWV�DQG�PHHWLQJV��7KH�)RUXP¶V�$QQXDO
0HHWLQJ�RI�1HZ�&KDPSLRQV�LQ�7LDQMLQ��&KLQD��LQ�-XQH�������ZLOO�DOVR
SURYLGH�D�FULWLFDO�RSSRUWXQLW\�IRU�OHDGHUV�DQG�LQQRYDWRUV�DFURVV�UHVHDUFK�
WHFKQRORJ\��FRPPHUFLDOL]DWLRQ�DQG�UHJXODWLRQ�WR�PHHW�DQG�H[FKDQJH�LGHDV
DERXW�KRZ�WR�KDUQHVV�WKH�IRXUWK�LQGXVWULDO�UHYROXWLRQ�WR�WKH�JUHDWHVW�SRVVLEOH
EHQHILW�RI�DOO��)RU�DOO�WKHVH�DFWLYLWLHV��,�KRSH�WKLV�ERRN�VHUYHV�DV�D�SULPHU
DQG�JXLGH��HTXLSSLQJ�OHDGHUV�WR�JUDSSOH�ZLWK�WKH�SROLWLFDO��VRFLDO�DQG
HFRQRPLF�LPSOLFDWLRQV�DV�ZHOO�DV�WR�XQGHUVWDQG�WKH�DGYDQFHV�LQ�WHFKQRORJ\
WKDW�FUHDWH�WKHP�

7KLV�ERRN�ZRXOG�QRW�KDYH�EHHQ�SRVVLEOH�ZLWKRXW�WKH�HQWKXVLDVWLF�VXSSRUW
DQG�HQJDJHPHQW�RI�DOO�P\�FROOHDJXHV�DW�WKH�:RUOG�(FRQRPLF�)RUXP��,�RZH
WKHP�LPPHQVH�WKDQNV��,�H[SUHVV�P\�SDUWLFXODU�JUDWLWXGH�WR�1LFKRODV�'DYLV�
7KLHUU\�0DOOHUHW�DQG�0HO�5RJHUV�ZKR�ZHUH�HVVHQWLDO�SDUWQHUV�WKURXJKRXW
WKH�UHVHDUFK�DQG�ZULWLQJ�SURFHVV��,�DP�DOVR�WKDQNIXO�WR�P\�FROOHDJXHV�DQG�DOO
WKH�WHDPV�ZKR�FRQWULEXWHG�WR�VSHFLILF�VHFWLRQV�RI�WKH�ERRN��SDUWLFXODUO\
-HQQLIHU�%ODQNH��0DUJDUHWD�'U]HQLHN�+DQRX]��6LOYLD�0DJQRQL�DQG�6DDGLD
=DKLGL�RQ�HFRQRPLFV�DQG�VRFLHW\��-LP�+DJHPDQQ�6QDEH��0DUN�6SHOPDQ�DQG
%UXFH�:HLQHOW�RQ�EXVLQHVV�DQG�LQGXVWU\��'RPLQLF�:DXJKUD\�RQ�WKH
HQYLURQPHQW��+HOHQD�/HXUHQW�RQ�JRYHUQPHQWV��(VSHQ�%DUWK�(LGH�DQG�$QMD
.DVSHUVHQ�RQ�JHRSROLWLFV�DQG�LQWHUQDWLRQDO�VHFXULW\��DQG�2OLYLHU�2XOOLHU�RQ
QHXURWHFKQRORJ\�

���



:ULWLQJ�WKLV�ERRN�XQFRYHUHG�H[FHSWLRQDO�H[SHUWLVH�DFURVV�WKH�ZKROH�)RUXP
VWDII��DQG�,�WKDQN�HYHU\RQH�ZKR�VKDUHG�WKHLU�LGHDV�ZLWK�PH��ERWK�RQOLQH�DQG
LQ�SHUVRQ��+HUH��LQ�SDUWLFXODU��,�WKDQN�PHPEHUV�RI�WKH�(PHUJLQJ
7HFKQRORJLHV�WDVNIRUFH��'DYLG�*OHLFKHU��5LJDV�+DG]LODFRV��1DWDOLH�+DWRXU�
)XOYLD�0RQWUHVRU�DQG�2OLYLHU�:RHIIUD\�±�DQG�WKH�PDQ\�RWKHUV�ZKR�VSHQW
WLPH�WKLQNLQJ�GHHSO\�DERXW�WKHVH�LVVXHV��&KLGLRJR�$NXQ\LOL��&ODXGLR
&RFRURFFKLD��1LFR�'DVZDQL��0HKUDQ�*XO��$OHMDQGUD�*X]PDQ��0LNH�+DQOH\�
/HH�+RZHOO��-HUHP\�-XUJHQV��%HUQLFH�/HH��$ODQ�0DUFXV��$GULDQ�0RQFN�
7KRPDV�3KLOEHFN�DQG�3KLOLS�6KHWOHU�-RQHV�

0\�GHHS�JUDWLWXGH�DOVR�JRHV�WR�DOO�PHPEHUV�RI�WKH�)RUXP�FRPPXQLW\�ZKR
KHOSHG�VKDSH�P\�WKLQNLQJ�DERXW�WKH�IRXUWK�LQGXVWULDO�UHYROXWLRQ��,�DP
SDUWLFXODUO\�WKDQNIXO�WR�$QGUHZ�0F$IHH�DQG�(ULN�%U\QMROIVVRQ�IRU�LQVSLULQJ
P\�LGHDV�RQ�WKH�LPSDFW�RI�WHFKQRORJLFDO�LQQRYDWLRQ�DQG�WKH�JUHDW�FKDOOHQJHV
DQG�RSSRUWXQLWLHV�WKDW�OLH�DKHDG��DQG�WR�'HQQLV�6QRZHU�DQG�6WHZDUW�:DOOLV
IRU�XQGHUVFRULQJ�WKH�QHHG�IRU�YDOXHV�EDVHG�QDUUDWLYHV�LI�ZH�DUH�WR�VXFFHHG
LQ�KDUQHVVLQJ�WKH�IRXUWK�LQGXVWULDO�UHYROXWLRQ�IRU�WKH�JOREDO�JRRG�

$GGLWLRQDO�WKDQNV�WR�0DUF�%HQLRII��.DWULQH�%RVOH\��-XVWLQH�&DVVHOO�
0DULHWWH�'L&KULVWLQD��0XUDOL�'RUDLVZDP\��1LWD�)DUDKDQ\��=HY�)XUVW��1LN
*RZLQJ��9LFWRU�+DOEHUVWDGW��.HQ�+X��/HH�6DQJ�<XS��$OHVVLR�/RPXVFLR�
-DFN�0D��(OOHQ�0DF$UWKXU��3HWHU�0DXUHU��%HUQDUG�0H\HUVRQ��$QGUHZ
0D\QDUG��:LOOLDP�0F'RQRXJK��-DPHV�0RRG\��$QGUHZ�0RRUH��0LFKDHO
2VERUQH��)LRQD�3DXD�6FKZDE��)HLNH�6LMEHVPD��9LVKDO�6LNND��3KLOLS
6LQFODLU��+LODU\�6XWFOLIIH��1LQD�7DQGRQ��)DULGD�9LV��6LU�0DUN�:DOSRUW�DQG
$OH[�:\DWW��DOO�RI�ZKRP�,�FRUUHVSRQGHG�ZLWK�RU�ZHUH�LQWHUYLHZHG�IRU�WKLV
ERRN�

7KH�)RUXP¶V�1HWZRUN�RI�*OREDO�$JHQGD�&RXQFLOV�DQG�RXU�³IXWXUH�RULHQWHG
FRPPXQLWLHV´�VWURQJO\�HQJDJHG�LQ�WKLV�WRSLF�DQG�SURYLGHG�ULFK�LQVLJKWV�RQ
DOO�WKH�WRSLFV�GLVFXVVHG�KHUH��6SHFLDO�DSSUHFLDWLRQ�JRHV�WR�WKH�*OREDO
$JHQGD�&RXQFLOV�RQ�WKH�)XWXUH�RI�6RIWZDUH�DQG�6RFLHW\��0LJUDWLRQ�DQG�WKH
)XWXUH�RI�&LWLHV��,�DP�DOVR�JUDWHIXO�WR�WKH�UHPDUNDEOH�DUUD\�RI�WKRXJKW
OHDGHUV�ZKR�VR�JHQHURXVO\�FRQWULEXWHG�WKHLU�WLPH�DQG�LQVLJKWV�RQ�WKLV�WRSLF
GXULQJ�WKH�6XPPLW�RQ�WKH�*OREDO�$JHQGD������LQ�$EX�'KDEL��DV�ZHOO�DV
PHPEHUV�RI�WKH�)RUXP¶V�*OREDO�6KDSHUV��<RXQJ�*OREDO�/HDGHUV��DQG�<RXQJ
6FLHQWLVWV�FRPPXQLWLHV��SDUWLFXODUO\�WKRVH�ZKR�FRQWULEXWHG�LGHDV�WKURXJK
7RS/LQN��WKH�)RUXP¶V�YLUWXDO�NQRZOHGJH�DQG�FROODERUDWLRQ�SODWIRUP�

���



6SHFLDO�WKDQNV�DOVR�WR�$OHMDQGUR�5H\HV�IRU�KLV�HGLWLQJ��6FRWW�'DYLG�IRU�WKH
GHVLJQ��DQG�.DPDO�.LPDRXL�IRU�KLV�OD\RXWV�DQG�SXEOLVKLQJ�WRXFK�

7R�KDYH�WKH�ERRN�UHDG\�LQ�WLPH�IRU�WKH�$QQXDO�0HHWLQJ�������LW�KDG�WR�EH
ZULWWHQ�LQ�OHVV�WKDQ�WKUHH�PRQWKV�ZLWK�WKH�FROODERUDWLRQ�RI�SHRSOH�DOO�RYHU
WKH�ZRUOG��7KLV�WUXO\�UHIOHFWV�WKH�IDVW�SDFHG��G\QDPLF�HQYLURQPHQW�RI�WKH
IRXUWK�LQGXVWULDO�UHYROXWLRQ��6R�ODVWO\��,�FRQYH\�P\�GHHS�JUDWLWXGH�WR�\RX��WKH
UHDGHU��IRU�HPEDUNLQJ�RQ�WKLV�MRXUQH\�ZLWK�PH��DQG�IRU�\RXU�HQGXULQJ
FRPPLWPHQW�WR�LPSURYLQJ�WKH�VWDWH�RI�WKH�ZRUOG�

���



$SSHQGL[��
'HHS�6KLIW

,Q�WKH�IRXUWK�LQGXVWULDO�UHYROXWLRQ��GLJLWDO�FRQQHFWLYLW\�HQDEOHG�E\�VRIWZDUH�WHFKQRORJLHV�LV
IXQGDPHQWDOO\�FKDQJLQJ�VRFLHW\��7KH�VFDOH�RI�WKH�LPSDFW�DQG�WKH�VSHHG�RI�WKH�FKDQJHV�WDNLQJ�SODFH
KDYH�PDGH�WKH�WUDQVIRUPDWLRQ�WKDW�LV�SOD\LQJ�RXW�VR�GLIIHUHQW�IURP�DQ\�RWKHU�LQGXVWULDO�UHYROXWLRQ�LQ
KXPDQ�KLVWRU\�
7KH�:RUOG�(FRQRPLF�)RUXP¶V�*OREDO�$JHQGD�&RXQFLO�RQ�WKH�)XWXUH�RI�6RIWZDUH�DQG�6RFLHW\
FRQGXFWHG�D�VXUYH\�RI�����H[HFXWLYHV�WR�JDXJH�ZKHQ�EXVLQHVV�OHDGHUV�DQWLFLSDWH�WKDW�WKHVH�JDPH�
FKDQJLQJ�WHFKQRORJLHV�ZRXOG�EUHDN�LQWR�WKH�SXEOLF�GRPDLQ�WR�D�VLJQLILFDQW�GHJUHH��DQG�WR�XQGHUVWDQG
IXOO\�WKH�LPSOLFDWLRQV�RI�WKHVH�VKLIWV�WR�LQGLYLGXDOV��RUJDQL]DWLRQV��JRYHUQPHQW�DQG�VRFLHW\�
7KH�VXUYH\�UHSRUW�'HHS�6KLIW�±�7HFKQRORJ\�7LSSLQJ�3RLQWV�DQG�6RFLDO�,PSDFW�ZDV�SXEOLVKHG�LQ
6HSWHPEHU���������5HSURGXFHG�EHORZ�DUH����WHFKQRORJ\�VKLIWV�SUHVHQWHG�LQ�WKH�VWXG\�DQG�WZR
DGGLWLRQDO�RQHV��LQFOXGLQJ�WKH�WLSSLQJ�SRLQWV�IRU�WKHVH�WHFKQRORJLHV�DQG�WKH�GDWHV�RI�WKHLU�H[SHFWHG
DUULYDO�WR�PDUNHW�

���



6KLIW����,PSODQWDEOH�7HFKQRORJLHV

7KH�WLSSLQJ�SRLQW��7KH�ILUVW�LPSODQWDEOH�PRELOH�SKRQH�DYDLODEOH�FRPPHUFLDOO\
%\�����������RI�UHVSRQGHQWV�H[SHFWHG�WKLV�WLSSLQJ�SRLQW�ZLOO�KDYH�RFFXUUHG
3HRSOH�DUH�EHFRPLQJ�PRUH�DQG�PRUH�FRQQHFWHG�WR�GHYLFHV��DQG�WKRVH�GHYLFHV�DUH�LQFUHDVLQJO\
EHFRPLQJ�FRQQHFWHG�WR�WKHLU�ERGLHV��'HYLFHV�DUH�QRW�MXVW�EHLQJ�ZRUQ��EXW�DOVR�EHLQJ�LPSODQWHG�LQWR
ERGLHV��VHUYLQJ�FRPPXQLFDWLRQV��ORFDWLRQ�DQG�EHKDYLRXU�PRQLWRULQJ��DQG�KHDOWK�IXQFWLRQV�
3DFHPDNHUV�DQG�FRFKOHDU�LPSODQWV�ZHUH�MXVW�WKH�EHJLQQLQJ�RI�WKLV��ZLWK�PDQ\�PRUH�KHDOWK�GHYLFHV
FRQVWDQWO\�EHLQJ�ODXQFKHG��7KHVH�GHYLFHV�ZLOO�EH�DEOH�WR�VHQVH�WKH�SDUDPHWHUV�RI�GLVHDVHV��WKH\�ZLOO
HQDEOH�LQGLYLGXDOV�WR�WDNH�DFWLRQ��VHQG�GDWD�WR�PRQLWRULQJ�FHQWUHV��RU�SRWHQWLDOO\�UHOHDVH�KHDOLQJ
PHGLFLQHV�DXWRPDWLFDOO\�
6PDUW�WDWWRRV�DQG�RWKHU�XQLTXH�FKLSV�FRXOG�KHOS�ZLWK�LGHQWLILFDWLRQ�DQG�ORFDWLRQ��,PSODQWHG�GHYLFHV�ZLOO
OLNHO\�DOVR�KHOS�WR�FRPPXQLFDWH�WKRXJKWV�QRUPDOO\�H[SUHVVHG�YHUEDOO\�WKURXJK�D�³EXLOW�LQ´�VPDUW�SKRQH�
DQG�SRWHQWLDOO\�XQH[SUHVVHG�WKRXJKWV�RU�PRRGV�E\�UHDGLQJ�EUDLQZDYHV�DQG�RWKHU�VLJQDOV�

3RVLWLYH�LPSDFWV
±�5HGXFWLRQ�LQ�PLVVLQJ�FKLOGUHQ
±�,QFUHDVHG�SRVLWLYH�KHDOWK�RXWFRPHV
±�,QFUHDVHG�VHOI�VXIILFLHQF\
±�%HWWHU�GHFLVLRQ�PDNLQJ
±�,PDJH�UHFRJQLWLRQ�DQG�DYDLODELOLW\�RI�SHUVRQDO�GDWD��DQRQ\PRXV�QHWZRUN�WKDW�ZLOO�³\HOS´���SHRSOH�

1HJDWLYH�LPSDFWV
±�3ULYDF\�SRWHQWLDO�VXUYHLOODQFH
±�'HFUHDVHG�GDWD�VHFXULW\
±�(VFDSLVP�DQG�DGGLFWLRQ
±�,QFUHDVHG�GLVWUDFWLRQV��L�H��DWWHQWLRQ�GHILFLW�GLVRUGHU�

8QNQRZQ��RU�FXWV�ERWK�ZD\V
±�/RQJHU�OLYHV
±�&KDQJLQJ�QDWXUH�RI�KXPDQ�UHODWLRQVKLSV
±�&KDQJHV�LQ�KXPDQ�LQWHUDFWLRQV�DQG�UHODWLRQVKLSV
±�5HDO�WLPH�LGHQWLILFDWLRQ
±�&XOWXUDO�VKLIW��HWHUQDO�PHPRU\�

7KH�VKLIW�LQ�DFWLRQ
±�'LJLWDO�WDWWRRV�QRW�RQO\�ORRN�FRRO�EXW�FDQ�SHUIRUP�XVHIXO�WDVNV��OLNH�XQORFNLQJ�D�FDU��HQWHULQJ�PRELOH
SKRQH�FRGHV�ZLWK�D�ILQJHU�SRLQW�RU�WUDFNLQJ�ERG\�SURFHVVHV��

6RXUFH��KWWSV���ZWYR[�FRP��G�SULQWLQJ�LQ�ZHDUDEOH�WHFK�WRS����LPSODQWDEOH�ZHDUDEOHV�VRRQ�
ERG\�

±�$FFRUGLQJ�WR�D�:7�92;�DUWLFOH��³6PDUW�'XVW��DUUD\V�RI�IXOO�FRPSXWHUV�ZLWK�DQWHQQDV��HDFK�PXFK
VPDOOHU�WKDQ�D�JUDLQ�RI�VDQG��FDQ�QRZ�RUJDQL]H�WKHPVHOYHV�LQVLGH�WKH�ERG\�LQWR�DV�QHHGHG�QHWZRUNV

���

https://wtvox.com/3d-printing-in-wearable-tech/top-10-implantable-wearables-soon-body/


WR�SRZHU�D�ZKROH�UDQJH�RI�FRPSOH[�LQWHUQDO�SURFHVVHV��,PDJLQH�VZDUPV�RI�WKHVH�DWWDFNLQJ�HDUO\
FDQFHU��EULQJLQJ�SDLQ�UHOLHI�WR�D�ZRXQG�RU�HYHQ�VWRULQJ�FULWLFDO�SHUVRQDO�LQIRUPDWLRQ�LQ�D�PDQQHU�WKDW
LV�GHHSO\�HQFU\SWHG�DQG�KDUG�WR�KDFN��:LWK�VPDUW�GXVW��GRFWRUV�ZLOO�EH�DEOH�WR�DFW�LQVLGH�\RXU�ERG\
ZLWKRXW�RSHQLQJ�\RX�XS��DQG�LQIRUPDWLRQ�FRXOG�EH�VWRUHG�LQVLGH�\RX��GHHSO\�HQFU\SWHG��XQWLO�\RX
XQORFN�LW�IURP�\RXU�YHU\�SHUVRQDO�QDQR�QHWZRUN�´

6RXUFH��KWWSV���ZWYR[�FRP��G�SULQWLQJ�LQ�ZHDUDEOH�WHFK�WRS����LPSODQWDEOH�ZHDUDEOHV�VRRQ�
ERG\�

±�$�VPDUW�SLOO��GHYHORSHG�E\�3URWHXV�%LRPHGLFDO�DQG�1RYDUWLV��KDV�D�ELRGHJUDGDEOH�GLJLWDO�GHYLFH
DWWDFKHG�WR�LW��ZKLFK�WUDQVPLWV�GDWD�WR�\RXU�SKRQH�RQ�KRZ�WKH�ERG\�LV�LQWHUDFWLQJ�ZLWK�WKH
PHGLFDWLRQ�

6RXUFH��KWWS���FHQ�DFV�RUJ�DUWLFOHV����L��2GG�&RXSOLQJV�KWPO�

���

https://wtvox.com/3d-printing-in-wearable-tech/top-10-implantable-wearables-soon-body/
http://cen.acs.org/articles/90/i7/Odd-Couplings.html


6KLIW����2XU�'LJLWDO�3UHVHQFH

7KH�WLSSLQJ�SRLQW������RI�SHRSOH�ZLWK�D�GLJLWDO�SUHVHQFH�RQ�WKH�LQWHUQHW
%\�����������RI�UHVSRQGHQWV�H[SHFWHG�WKLV�WLSSLQJ�SRLQW�ZLOO�KDYH�RFFXUUHG
+DYLQJ�D�SUHVHQFH�LQ�WKH�GLJLWDO�ZRUOG�KDV�HYROYHG�UDSLGO\�LQ�WKH�SDVW����RU�PRUH�\HDUV��-XVW����\HDUV
DJR��LW�PHDQW�KDYLQJ�D�PRELOH�SKRQH�QXPEHU��HPDLO�DGGUHVV�DQG�SHUKDSV�D�SHUVRQDO�ZHEVLWH�RU�D
0\6SDFH�SDJH�
1RZ��SHRSOH¶V�GLJLWDO�SUHVHQFH�LV�UHJDUGHG�DV�WKHLU�GLJLWDO�LQWHUDFWLRQV��DQG�WUDFHV�WKURXJK�D�PXOWLWXGH
RI�RQOLQH�SODWIRUPV�DQG�PHGLD��0DQ\�SHRSOH�KDYH�PRUH�WKDQ�RQH�GLJLWDO�SUHVHQFH��VXFK�DV�D�)DFHERRN
SDJH��7ZLWWHU�DFFRXQW��/LQNHG,Q�SURILOH��7XPEOU�EORJ��,QVWDJUDP�DFFRXQW�DQG�RIWHQ�PDQ\�PRUH�
,Q�RXU�LQFUHDVLQJO\�FRQQHFWHG�ZRUOG��GLJLWDO�OLIH�LV�EHFRPLQJ�LQH[WULFDEO\�OLQNHG�ZLWK�D�SHUVRQ¶V�SK\VLFDO
OLIH��,Q�WKH�IXWXUH��EXLOGLQJ�DQG�PDQDJLQJ�D�GLJLWDO�SUHVHQFH�ZLOO�EHFRPH�DV�FRPPRQ�DV�ZKHQ�SHRSOH
GHFLGH�KRZ�WR�SUHVHQW�WKHPVHOYHV�WR�WKH�ZRUOG�HYHU\GD\�WKURXJK�IDVKLRQ��ZRUGV�DQG�DFWV��,Q�WKDW
FRQQHFWHG�ZRUOG�DQG�WKURXJK�WKHLU�GLJLWDO�SUHVHQFH��SHRSOH�ZLOO�EH�DEOH�WR�VHHN�DQG�VKDUH�LQIRUPDWLRQ�
IUHHO\�H[SUHVV�LGHDV��ILQG�DQG�EH�IRXQG��DQG�GHYHORS�DQG�PDLQWDLQ�UHODWLRQVKLSV�YLUWXDOO\�DQ\ZKHUH�LQ
WKH�ZRUOG�

3RVLWLYH�LPSDFWV
±�,QFUHDVHG�WUDQVSDUHQF\
±�,QFUHDVHG�DQG�IDVWHU�LQWHUFRQQHFWLRQ�EHWZHHQ�LQGLYLGXDOV�DQG�JURXSV
±�,QFUHDVH�LQ�IUHH�VSHHFK
±�)DVWHU�LQIRUPDWLRQ�GLVVHPLQDWLRQ�H[FKDQJH
±�0RUH�HIILFLHQW�XVH�RI�JRYHUQPHQW�VHUYLFHV

1HJDWLYH�LPSDFWV
±�3ULYDF\�SRWHQWLDO�VXUYHLOODQFH
±�0RUH�LGHQWLW\�WKHIW
±�2QOLQH�EXOO\LQJ�VWDONLQJ
±�*URXSWKLQN�ZLWKLQ�LQWHUHVW�JURXSV�DQG�LQFUHDVHG�SRODUL]DWLRQ
±�'LVVHPLQDWLQJ�LQDFFXUDWH�LQIRUPDWLRQ��WKH�QHHG�IRU�UHSXWDWLRQ�PDQDJHPHQW���HFKR�FKDPEHUV��
±�/DFN�RI�WUDQVSDUHQF\�ZKHUH�LQGLYLGXDOV�DUH�QRW�SULY\�WR�LQIRUPDWLRQ�DOJRULWKPV��IRU
QHZV�LQIRUPDWLRQ�

8QNQRZQ��RU�FXWV�ERWK�ZD\V
±�'LJLWDO�OHJDFLHV�IRRWSULQWV
±�0RUH�WDUJHWHG�DGYHUWLVLQJ
±�0RUH�WDUJHWHG�LQIRUPDWLRQ�DQG�QHZV
±�,QGLYLGXDO�SURILOLQJ
±�3HUPDQHQW�LGHQWLW\��QR�DQRQ\PLW\�
±�(DVH�RI�GHYHORSLQJ�RQOLQH�VRFLDO�PRYHPHQW��SROLWLFDO�JURXSV��LQWHUHVW�JURXSV��KREELHV��WHUURULVW
JURXSV�

7KH�VKLIW�LQ�DFWLRQ

���



,I�WKH�WKUHH�ODUJHVW�SRSXODU�VRFLDO�PHGLD�VLWHV�ZHUH�FRXQWULHV��WKH\�ZRXOG�KDYH�DOPRVW�D�ELOOLRQ�PRUH
SHRSOH�WKDQ�&KLQD�³6HH�)LJXUH�,�´

)LJXUH�,��$FWLYH�8VHUV�RI�6RFLDO�0HGLD�VLWHV�FRPSDUHG�ZLWK�WKH�SRSXODWLRQV�RI�WKH�ZRUOG¶V
ODUJHVW�FRXQWULHV

6RXUFH��KWWS���PFFULQGOH�FRP�DX�WKH�PFFULQGOH�EORJ�VRFLDO�PHGLD�DQG�QDUFLVVLVP

���

http://mccrindle.com.au/the-mccrindle-blog/social-media-and-narcissism


6KLIW����9LVLRQ�DV�WKH�1HZ�,QWHUIDFH

7KH�WLSSLQJ�SRLQW������RI�UHDGLQJ�JODVVHV�FRQQHFWHG�WR�WKH�LQWHUQHW
%\�����������RI�UHVSRQGHQWV�H[SHFWHG�WKLV�WLSSLQJ�SRLQW�ZLOO�KDYH�RFFXUUHG
*RRJOH�*ODVV�LV�MXVW�WKH�ILUVW�RI�PDQ\�SRWHQWLDO�ZD\V�LQ�ZKLFK�JODVVHV��H\HZHDU�KHDGVHWV�DQG�H\H�
WUDFNLQJ�GHYLFHV�FDQ�EHFRPH�³LQWHOOLJHQW´�DQG�OHDG�WR�H\HV�DQG�YLVLRQ�EHLQJ�WKH�FRQQHFWLRQ�WR�WKH
LQWHUQHW�DQG�FRQQHFWHG�GHYLFHV�
:LWK�GLUHFW�DFFHVV�WR�LQWHUQHW�DSSOLFDWLRQV�DQG�GDWD�WKURXJK�YLVLRQ��DQ�LQGLYLGXDO¶V�H[SHULHQFHV�FDQ�EH
HQKDQFHG��PHGLDWHG�RU�FRPSOHWHO\�DXJPHQWHG�WR�SURYLGH�GLIIHUHQW��LPPHUVLYH�UHDOLW\��$OVR��ZLWK
HPHUJLQJ�H\H�WUDFNLQJ�WHFKQRORJLHV��GHYLFHV�FDQ�IHHG�LQIRUPDWLRQ�WKURXJK�YLVXDO�LQWHUIDFHV��DQG�H\HV
FDQ�EH�WKH�VRXUFH�IRU�LQWHUDFWLQJ�ZLWK�DQG�UHVSRQGLQJ�WR�WKH�LQIRUPDWLRQ�
(QDEOLQJ�YLVLRQ�DV�DQ�LPPHGLDWH��GLUHFW�LQWHUIDFH�±�E\�SURYLGLQJ�LQVWUXFWLRQ��YLVXDOL]DWLRQ�DQG�LQWHUDFWLRQ
±�FDQ�FKDQJH�WKH�ZD\�WKDW�OHDUQLQJ��QDYLJDWLRQ��LQVWUXFWLRQ�DQG�IHHGEDFN�IRU�SURGXFLQJ�JRRGV�DQG
VHUYLFHV��H[SHULHQFLQJ�HQWHUWDLQPHQW�DQG�HQDEOLQJ�WKH�GLVDEOHG�DUH�KHOSLQJ�SHRSOH�WR�HQJDJH�PRUH�IXOO\
ZLWK�WKH�ZRUOG�

3RVLWLYH�LPSDFWV
±�,PPHGLDWH�LQIRUPDWLRQ�WR�WKH�LQGLYLGXDO�WR�PDNH�LQIRUPHG�GHFLVLRQV�IRU�QDYLJDWLRQ�DQG�ZRUN�SHUVRQDO
DFWLYLWLHV

±�,PSURYHG�FDSDFLW\�WR�SHUIRUP�WDVNV�RU�SURGXFH�JRRGV�DQG�VHUYLFHV�ZLWK�YLVXDO�DLGV�IRU
PDQXIDFWXULQJ��KHDOWKFDUH�VXUJHU\�DQG�VHUYLFH�GHOLYHU\

±�$ELOLW\�IRU�WKRVH�ZLWK�GLVDELOLWLHV�WR�PDQDJH�WKHLU�LQWHUDFWLRQV�DQG�PRYHPHQW��DQG�WR�H[SHULHQFH�WKH
ZRUOG�±�WKURXJK�VSHDNLQJ��W\SLQJ�DQG�PRYLQJ��DQG�YLD�LPPHUVLYH�H[SHULHQFHV

1HJDWLYH�LPSDFWV
±�0HQWDO�GLVWUDFWLRQ�FDXVLQJ�DFFLGHQWV
±�7UDXPD�IURP�QHJDWLYH�LPPHUVLYH�H[SHULHQFHV
±�,QFUHDVHG�DGGLFWLRQ�DQG�HVFDSLVP

8QNQRZQ��RU�FXWV�ERWK�ZD\V
±�$�QHZ�VHJPHQW�FUHDWHG�LQ�WKH�HQWHUWDLQPHQW�LQGXVWU\
±�,QFUHDVHG�LPPHGLDWH�LQIRUPDWLRQ

7KH�VKLIW�LQ�DFWLRQ
*ODVVHV�DUH�DOUHDG\�RQ�WKH�PDUNHW�WRGD\��QRW�MXVW�SURGXFHG�E\�*RRJOH��WKDW�FDQ�
±�$OORZ�\RX�WR�IUHHO\�PDQLSXODWH�D��'�REMHFW��HQDEOLQJ�LW�WR�EH�PRXOGHG�OLNH�FOD\
±�3URYLGH�DOO�WKH�H[WHQGHG�OLYH�LQIRUPDWLRQ�\RX�QHHG�ZKHQ�\RX�VHH�VRPHWKLQJ��LQ�WKH�VDPH�ZD\�WKH
EUDLQ�IXQFWLRQV

±�3URPSW�\RX�ZLWK�DQ�RYHUOD\�PHQX�RI�WKH�UHVWDXUDQW�\RX�SDVV�E\
±�3URMHFW�SLFWXUH�RU�YLGHR�RQ�DQ\�SLHFH�RI�SDSHU
6RXUFH��KWWS���ZZZ�KRQJNLDW�FRP�EORJ�DXJPHQWHG�UHDOLW\�VPDUW�JODVVHV�

���

http://www.hongkiat.com/blog/augmented-reality-smart-glasses/


���



6KLIW����:HDUDEOH�,QWHUQHW

7KH�WLSSLQJ�SRLQW������RI�SHRSOH�ZHDULQJ�FORWKHV�FRQQHFWHG�WR�WKH�LQWHUQHW
%\�����������RI�UHVSRQGHQWV�H[SHFWHG�WKLV�WLSSLQJ�SRLQW�ZLOO�KDYH�RFFXUUHG
7HFKQRORJ\�LV�EHFRPLQJ�LQFUHDVLQJO\�SHUVRQDO��&RPSXWHUV�ZHUH�ILUVW�ORFDWHG�LQ�ODUJH�URRPV��WKHQ�RQ
GHVNV�DQG��IROORZLQJ�WKDW��RQ�SHRSOH¶V�ODSV��:KLOH�WHFKQRORJ\�FDQ�QRZ�EH�IRXQG�LQ�SHRSOH¶V�PRELOH
SKRQHV�LQ�WKHLU�SRFNHWV��LW�ZLOO�VRRQ�EH�LQWHJUDWHG�GLUHFWO\�LQWR�FORWKLQJ�DQG�DFFHVVRULHV�
5HOHDVHG�LQ�������$SSOH�:DWFK�LV�FRQQHFWHG�WR�WKH�LQWHUQHW�DQG�FRQWDLQV�PDQ\�RI�WKH�VDPH�IXQFWLRQDO
FDSDELOLWLHV�DV�D�VPDUW�SKRQH��,QFUHDVLQJO\��FORWKLQJ�DQG�RWKHU�HTXLSPHQW�ZRUQ�E\�SHRSOH�ZLOO�KDYH
HPEHGGHG�FKLSV�WKDW�FRQQHFW�WKH�DUWLFOH�DQG�SHUVRQ�ZHDULQJ�LW�WR�WKH�LQWHUQHW�

3RVLWLYH�LPSDFWV
±�0RUH�SRVLWLYH�KHDOWK�RXWFRPHV�OHDGLQJ�WR�ORQJHU�OLYHV
±�0RUH�VHOI�VXIILFLHQF\
±�6HOI�PDQDJHG�KHDOWKFDUH
±�%HWWHU�GHFLVLRQ�PDNLQJ
±�'HFUHDVH�LQ�PLVVLQJ�FKLOGUHQ
±�3HUVRQDOL]HG�FORWKHV��WDLORULQJ��GHVLJQ�

1HJDWLYH�LPSDFWV
±�3ULYDF\�SRWHQWLDO�VXUYHLOODQFH
±�(VFDSLVP�DGGLFWLRQ
±�'DWD�VHFXULW\

8QNQRZQ��RU�FXWV�ERWK�ZD\V
±�5HDO�WLPH�LGHQWLILFDWLRQ
±�&KDQJH�LQ�SHUVRQDO�LQWHUDFWLRQV�DQG�UHODWLRQVKLSV
±�,PDJH�UHFRJQLWLRQ�DQG�DYDLODELOLW\�RI�SHUVRQDO�GDWD��DQRQ\PRXV�QHWZRUN�WKDW�ZLOO�³\HOS´�\RX�

7KH�VKLIW�LQ�DFWLRQ
7KH�UHVHDUFK�DQG�DGYLVRU\�JURXS��*DUWQHU��HVWLPDWHV�DSSUR[LPDWHO\����PLOOLRQ�VPDUW�ZDWFKHV�DQG�RWKHU
EDQGV�ZLOO�EH�VROG�E\�LQ�������ZLWK�WKH�WRWDO�LQFUHDVLQJ�WR�����PLOOLRQ�ZLWKLQ�ILYH�\HDUV�
6RXUFH��KWWS���ZZZ�]GQHW�FRP�DUWLFOH�ZHDUDEOHV�LQWHUQHW�RI�WKLQJV�PXVFOH�LQ�RQ�VPDUWSKRQH�
VSRWOLJKW�DW�PZF�

0LPR�%DE\�KDV�FUHDWHG�D�IDVW�JURZLQJ�ZHDUDEOH�EDE\�PRQLWRU�WKDW�UHSRUWV�D�EDE\¶V�EUHDWKLQJ��ERG\
SRVLWLRQ��VOHHS�DFWLYLW\��HWF���WR�\RXU�L3DG�RU�VPDUW�SKRQH���7KLV�KDV�FDXVHG�VRPH�FRQWURYHUV\�RYHU
ZKHUH�WR�GUDZ�WKH�OLQH�EHWZHHQ�KHOSLQJ��DQG�FUHDWLQJ�D�VROXWLRQ�WR�D�SUREOHP�WKDW�GRHVQ¶W�H[LVW��,Q�WKLV
FDVH��VXSSRUWHUV�VD\�LW�KHOSV�WKH�EDE\�VOHHS�EHWWHU��ZKLOH�FULWLFV�VD\�VHQVRUV�DUH�QRW�D�UHSODFHPHQW�IRU
SDUHQWLQJ�
6RXUFH��KWWS���PLPREDE\�FRP���KWWS���PRQH\�FQQ�FRP������������VPDOOEXVLQHVV�PLPR�ZHDUDEOH�
EDE\�PRQLWRU�

5DOSK�/DXUHQ�KDV�GHYHORSHG�D�VSRUWV�VKLUW�WKDW�LV�GHVLJQHG�WR�SURYLGH�UHDO�WLPH�ZRUNRXW�GDWD�E\

���

http://www.zdnet.com/article/wearables-internet-of-things-muscle-in-on-smartphone-spotlight-at-mwc/
http://mimobaby.com
http://money.cnn.com/2015/04/16/smallbusiness/mimo-wearable-baby-monitor/


PHDVXULQJ�VZHDW�RXWSXW��KHDUW�UDWH��EUHDWKLQJ�LQWHQVLW\��HWF�

6RXUFH��KWWS���ZZZ�UDOSKODXUHQ�FRP�SURGXFW�LQGH[�MVS"
SURGXFW,G ��������	DE UGBPHQBIHDWXUHVBWKHSRORWHFKVKLUW	FS �����������������

���

http://www.ralphlauren.com/product/index.jsp?productId=69917696&ab=rd_men_features_thepolotechshirt&cp=64796626.65333296


6KLIW����8ELTXLWRXV�&RPSXWLQJ

7KH�WLSSLQJ�SRLQW������RI�WKH�SRSXODWLRQ�ZLWK�UHJXODU�DFFHVV�WR�WKH�LQWHUQHW
%\�����������RI�UHVSRQGHQWV�H[SHFWHG�WKLV�WLSSLQJ�SRLQW�ZLOO�KDYH�RFFXUUHG
&RPSXWLQJ�LV�EHFRPLQJ�PRUH�DFFHVVLEOH�HYHU\�GD\��DQG�FRPSXWLQJ�SRZHU�KDV�QHYHU�EHHQ�PRUH
DYDLODEOH�WR�LQGLYLGXDOV�±�EH�WKDW�YLD�D�FRPSXWHU�ZLWK�LQWHUQHW�FRQQHFWLRQ��D�VPDUW�SKRQH�ZLWK��*��*�RU
VHUYLFHV�LQ�WKH�FORXG�

7RGD\������RI�WKH�ZRUOG¶V�SRSXODWLRQ�LV�FRQQHFWHG�WR�WKH�LQWHUQHW����$QG������ELOOLRQ�VPDUW�SKRQHV�ZHUH
VROG�LQ������DORQH����,Q�������VDOHV�RI�WDEOHWV�DUH�HVWLPDWHG�WR�WDNH�RYHU�VDOHV�RI�SHUVRQDO�FRPSXWHUV
�3&V���ZKLOH�PRELOH�SKRQH�VDOHV��DOO�FRPELQHG��ZLOO�RXWSDFH�FRPSXWHUV�E\�VL[�WR�RQH����$V�WKH�LQWHUQHW
KDV�EHHQ�RXWJURZLQJ�HYHU\�RWKHU�PHGLD�FKDQQHO�LQ�VSHHG�RI�DGRSWLRQ��LW�LV�H[SHFWHG�WKDW��LQ�RQO\�D�IHZ
\HDUV��WKUHH�TXDUWHUV�RI�WKH�ZRUOG¶V�SRSXODWLRQ�ZLOO�KDYH�UHJXODU�DFFHVV�WR�WKH�ZHE�
,Q�WKH�IXWXUH��UHJXODU�DFFHVV�WR�WKH�LQWHUQHW�DQG�LQIRUPDWLRQ�ZLOO�QR�ORQJHU�EH�D�EHQHILW�RI�GHYHORSHG
HFRQRPLHV��EXW�D�EDVLF�ULJKW�MXVW�OLNH�FOHDQ�ZDWHU��%HFDXVH�ZLUHOHVV�WHFKQRORJLHV�UHTXLUH�OHVV
LQIUDVWUXFWXUH�WKDQ�PDQ\�RWKHU�XWLOLWLHV��HOHFWULFLW\��URDGV�DQG�ZDWHU���WKH\�ZLOO�YHU\�OLNHO\�EHFRPH
DFFHVVLEOH�PXFK�TXLFNHU�WKDQ�WKH�RWKHUV��+HQFH��DQ\RQH�IURP�DQ\�FRXQWU\�ZLOO�EH�DEOH�WR�DFFHVV�DQG
LQWHUDFW�ZLWK�LQIRUPDWLRQ�IURP�WKH�RSSRVLWH�FRUQHU�RI�WKH�ZRUOG��&RQWHQW�FUHDWLRQ�DQG�GLVVHPLQDWLRQ�ZLOO
EHFRPH�HDVLHU�WKDQ�HYHU�EHIRUH�

3RVLWLYH�LPSDFWV
±�0RUH�HFRQRPLF�SDUWLFLSDWLRQ�RI�GLVDGYDQWDJHG�SRSXODWLRQV�ORFDWHG�LQ�UHPRWH�RU�XQGHUGHYHORSHG
UHJLRQV��³ODVW�PLOH´�

±�$FFHVV�WR�HGXFDWLRQ��KHDOWKFDUH�DQG�JRYHUQPHQW�VHUYLFHV
±�3UHVHQFH
±�$FFHVV�WR�VNLOOV��JUHDWHU�HPSOR\PHQW��VKLIW�LQ�W\SHV�RI�MREV
±�([SDQGHG�PDUNHW�VL]H�H�FRPPHUFH
±�0RUH�LQIRUPDWLRQ
±�0RUH�FLYLF�SDUWLFLSDWLRQ
±�'HPRFUDWL]DWLRQ�SROLWLFDO�VKLIWV
±�³/DVW�PLOH´��LQFUHDVHG�WUDQVSDUHQF\�DQG�SDUWLFLSDWLRQ�YHUVXV�DQ�LQFUHDVH�LQ�PDQLSXODWLRQ�DQG�HFKR
FKDPEHUV

1HJDWLYH�LPSDFWV
±�,QFUHDVHG�PDQLSXODWLRQ�DQG�HFKR�FKDPEHUV
±�3ROLWLFDO�IUDJPHQWDWLRQ
±�:DOOHG�JDUGHQV��L�H��OLPLWHG�HQYLURQPHQWV��IRU�DXWKHQWLFDWHG�XVHUV�RQO\��GR�QRW�DOORZ�IXOO�DFFHVV�LQ
VRPH�UHJLRQV�FRXQWULHV

7KH�VKLIW�LQ�DFWLRQ
7R�PDNH�WKH�LQWHUQHW�DYDLODEOH�WR�WKH�QH[W���ELOOLRQ�XVHUV��WZR�NH\�FKDOOHQJHV�PXVW�EH�RYHUFRPH�
DFFHVV�PXVW�EH�DYDLODEOH��DQG�LW�PXVW�EH�DIIRUGDEOH��7KH�UDFH�WR�SURYLGH�WKH�UHVW�RI�WKH�ZRUOG�DFFHVV
WR�WKH�ZHE�LV�XQGHUZD\��$OUHDG\��RYHU�����RI�WKH�ZRUOG¶V�SRSXODWLRQ�OLYHV�ZLWKLQ�D�FRXSOH�NLORPHWUHV

���



RI�D�PRELOH�SKRQH�WRZHU�WKDW�FRXOG�GHOLYHU�LQWHUQHW�VHUYLFH����0RELOH�RSHUDWRUV�DURXQG�WKH�ZRUOG�DUH
H[SDQGLQJ�LQWHUQHW�DFFHVV�UDSLGO\��)DFHERRN¶V�,QWHUQHW�RUJ��D�SURMHFW�ZLWK�PRELOH�QHWZRUN
RSHUDWRUV��KDV�HQDEOHG�DFFHVV�WR�IUHH�EDVLF�LQWHUQHW�VHUYLFHV�IRU�RYHU�D�ELOOLRQ�SHRSOH�LQ����FRXQWULHV�LQ
WKH�ODVW�\HDU����$QG��PDQ\�LQLWLDWLYHV�DUH�XQGHU�ZD\�WR�DIIRUGDEO\�FRQQHFW�HYHQ�WKH�PRVW�UHPRWH
UHJLRQV��)DFHERRN¶V�,QWHUQHW�RUJ�LV�GHYHORSLQJ�LQWHUQHW�GURQHV��*RRJOH¶V�3URMHFW�/RRQ�LV�XVLQJ�EDOORRQV
DQG�6SDFH;�LV�LQYHVWLQJ�LQ�QHZ�ORZ�FRVW�VDWHOOLWH�QHWZRUNV�

���

http://Internet.org


6KLIW����$�6XSHUFRPSXWHU�LQ�<RXU�3RFNHW

7KH�WLSSLQJ�SRLQW������RI�WKH�SRSXODWLRQ�XVLQJ�VPDUW�SKRQHV
%\�����������RI�UHVSRQGHQWV�H[SHFWHG�WKLV�WLSSLQJ�SRLQW�ZLOO�KDYH�RFFXUUHG
$OUHDG\�LQ�������WKH�*RRJOH�,QVLGH�6HDUFK�WHDP�SXEOLVKHG�WKDW�³LW�WDNHV�DERXW�WKH�VDPH�DPRXQW�RI
FRPSXWLQJ�WR�DQVZHU�RQH�*RRJOH�6HDUFK�TXHU\�DV�DOO�WKH�FRPSXWLQJ�GRQH�±�LQ�IOLJKW�DQG�RQ�WKH�JURXQG
±�IRU�WKH�HQWLUH�$SROOR�SURJUDPPH�´���0RUHRYHU��FXUUHQW�VPDUW�SKRQHV�DQG�WDEOHWV�FRQWDLQ�PRUH
FRPSXWLQJ�SRZHU�WKDQ�PDQ\�RI�WKH�IRUPHUO\�NQRZQ�VXSHUFRPSXWHUV��ZKLFK�XVHG�WR�ILOO�DQ�HQWLUH�URRP�
*OREDO�VPDUW�SKRQH�VXEVFULEHUV�DUH�DQWLFLSDWHG�WR�WRWDO�����ELOOLRQ�E\�������WKDW�ZLOO�HTXDWH�WR����
VPDUW�SKRQH�SHQHWUDWLRQ�E\�SRSXODWLRQ��VXUSDVVLQJ�WKH�����SHQHWUDWLRQ�RI������DQG�XQGHUOLQLQJ�WKH
VLJQLILFDQW�JURZWK�IURP�WKH�����OHYHO�LQ���������,Q�.HQ\D��6DIDULFRP��WKH�OHDGLQJ�PRELOH�VHUYLFH
RSHUDWRU��UHSRUWHG�WKDW�����RI�KDQGVHW�VDOHV�ZHUH�VPDUW�SKRQHV�LQ�������DQG�WKH�*60$�IRUHFDVWV�WKDW
$IULFD�ZLOO�KDYH�RYHU�KDOI�D�ELOOLRQ�VPDUW�SKRQH�XVHUV�E\��������

7KH�VKLIW�LQ�GHYLFHV�KDV�DOUHDG\�RFFXUUHG�LQ�PDQ\�FRXQWULHV�DFURVV�GLIIHUHQW�FRQWLQHQWV��ZLWK�$VLD
OHDGLQJ�WKH�WUHQG�WRGD\���DV�PRUH�SHRSOH�DUH�XVLQJ�WKHLU�VPDUW�SKRQHV�UDWKHU�WKDQ�WUDGLWLRQDO�3&V��$V
WHFKQRORJ\�LV�SURJUHVVLQJ�WR�PLQLDWXUL]H�GHYLFHV��LQFUHDVH�FRPSXWLQJ�SRZHU�DQG��HVSHFLDOO\��GHFUHDVH
WKH�SULFH�RI�HOHFWURQLFV��VPDUW�SKRQH�DGRSWLRQ�ZLOO�RQO\�DFFHOHUDWH�
$FFRUGLQJ�WR�*RRJOH��WKH�FRXQWULHV�LQ�)LJXUH�,,�KDYH�D�KLJKHU�XVDJH�RI�VPDUW�SKRQHV�WKDQ�3&V�

���



)LJXUH�,,��&RXQWULHV�ZLWK�+LJKHU�6PDUW�3KRQH�8VDJH�WKDQ�3&��0DUFK
�����

6RXUFH��KWWS���ZZZ�JRRJOH�FRP�VJ�SXEOLFGDWD�H[SORUH

���

http://www.google.com.sg/publicdata/explore


)LJXUH�,,,��&RXQWULHV�ZLWK�1HDUO\�����RI�$GXOW�3RSXODWLRQ�8VLQJ�6PDUW
3KRQHV��0DUFK������

6RXUFH��KWWS���ZZZ�JRRJOH�FRP�VJ�SXEOLFGDWD�H[SORUH

&RXQWULHV�VXFK�DV�6LQJDSRUH��6RXWK�.RUHD�DQG�WKH�8QLWHG�$UDE�(PLUDWHV��8$(��DUH�WKH�FORVHVW�WR
UHDFKLQJ�WKH�WLSSLQJ�SRLQW�RI�����RI�WKH�DGXOW�SRSXODWLRQ�XVLQJ�VPDUW�SKRQHV��)LJXUH�,,,��
6RFLHW\�LV�KHDGHG�WRZDUGV�DGRSWLQJ�HYHQ�IDVWHU�PDFKLQHV�WKDW�ZLOO�DOORZ�XVHUV�WR�SHUIRUP�FRPSOLFDWHG
WDVNV�RQ�WKH�JR��0RVW�OLNHO\��WKH�QXPEHU�RI�GHYLFHV�WKDW�HDFK�SHUVRQ�XVHV�ZLOO�JURZ�VWURQJO\��QRW�RQO\
ZLWK�QHZ�IXQFWLRQV�SHUIRUPHG�EXW�DOVR�ZLWK�VSHFLDOL]DWLRQ�RI�WDVNV�

3RVLWLYH�,PSDFWV
±�0RUH�HFRQRPLF�SDUWLFLSDWLRQ�RI�GLVDGYDQWDJHG�SRSXODWLRQV�ORFDWHG�LQ�UHPRWH�RU�XQGHUGHYHORSHG
UHJLRQV��³ODVW�PLOH´�

±�$FFHVV�WR�HGXFDWLRQ��KHDOWKFDUH�DQG�JRYHUQPHQW�VHUYLFHV
±�3UHVHQFH
±�$FFHVV�WR�VNLOOV��JUHDWHU�HPSOR\PHQW��VKLIW�LQ�W\SHV�RI�MREV
±�([SDQGHG�PDUNHW�VL]H�H�FRPPHUFH
±�0RUH�LQIRUPDWLRQ
±�0RUH�FLYLF�SDUWLFLSDWLRQ
±�'HPRFUDWL]DWLRQ�SROLWLFDO�VKLIWV
±�³/DVW�PLOH´��LQFUHDVHG�WUDQVSDUHQF\�DQG�SDUWLFLSDWLRQ�YHUVXV�DQ�LQFUHDVH�LQ�PDQLSXODWLRQ�DQG�HFKR
FKDPEHUV

1HJDWLYH�LPSDFWV
±�,QFUHDVHG�PDQLSXODWLRQ�DQG�HFKR�FKDPEHUV
±�3ROLWLFDO�IUDJPHQWDWLRQ
±�:DOOHG�JDUGHQV��L�H��OLPLWHG�HQYLURQPHQWV��IRU�DXWKHQWLFDWHG�XVHUV�RQO\��GR�QRW�DOORZ�IXOO�DFFHVV�LQ
VRPH�UHJLRQV�FRXQWULHV

���

http://www.google.com.sg/publicdata/explore


8QNQRZQ��RU�FXWV�ERWK�ZD\V
±������±�DOZD\V�RQ
±�/DFN�RI�GLYLVLRQ�EHWZHHQ�EXVLQHVV�DQG�SHUVRQDO
±�%H�DQ\ZKHUH�HYHU\ZKHUH
±�(QYLURQPHQWDO�LPSDFW�IURP�PDQXIDFWXULQJ

7KH�VKLIW�LQ�DFWLRQ
,Q�������WKH�&UD\���VXSHUFRPSXWHU�ZDV�WKH�IDVWHVW�PDFKLQH�LQ�WKH�ZRUOG��7KH�L3KRQH����UHOHDVHG�LQ
-XQH�������KDG�WKH�SRZHU�HTXLYDOHQW�WR�WKH�&UD\����QRZ��WKH�$SSOH�:DWFK�KDV�WKH�HTXLYDOHQW�VSHHG�RI
WZR�L3KRQH��V�MXVW�ILYH�\HDUV�ODWHU����:LWK�WKH�FRQVXPHU�UHWDLO�SULFH�RI�VPDUW�SKRQHV�WXPEOLQJ�WR�EHORZ
�����SURFHVVLQJ�SRZHU�VN\URFNHWLQJ�DQG�DGRSWLRQ�LQ�HPHUJLQJ�PDUNHWV�DFFHOHUDWLQJ��QHDUO\�HYHU\RQH
ZLOO�VRRQ�KDYH�D�OLWHUDO�VXSHUFRPSXWHU�LQ�WKHLU�SRFNHW�

6RXUFH��KWWS���SDJHV�H[SHUWV�H[FKDQJH�FRP�SURFHVVLQJ�SRZHU�FRPSDUHG�

���

http://pages.experts-exchange.com/processing-power-compared/


6KLIW����6WRUDJH�IRU�$OO

7KH�WLSSLQJ�SRLQW������RI�SHRSOH�KDYLQJ�XQOLPLWHG�DQG�IUHH��DGYHUWLVLQJ�VXSSRUWHG��VWRUDJH
%\�����������RI�UHVSRQGHQWV�H[SHFWHG�WKLV�WLSSLQJ�SRLQW�WR�KDYH�RFFXUUHG
6WRUDJH�FDSDELOLWLHV�KDYH�HYROYHG�WUHPHQGRXVO\�LQ�WKH�SDVW�\HDUV��ZLWK�DQ�LQFUHDVLQJ�QXPEHU�RI
FRPSDQLHV�RIIHULQJ�LW�DOPRVW�IRU�IUHH�WR�WKHLU�XVHUV�DV�SDUW�RI�WKH�VHUYLFH�EHQHILWV��8VHUV�DUH�SURGXFLQJ
LQFUHDVLQJ�DPRXQWV�RI�FRQWHQW��ZLWKRXW�ZRUU\LQJ�DERXW�HYHU�KDYLQJ�WR�GHOHWH�LW�WR�PDNH�URRP�IRU�PRUH�
$�FOHDU�WUHQG�RI�FRPPRGLWL]LQJ�VWRUDJH�FDSDFLW\�H[LVWV��2QH�UHDVRQ�IRU�LW�LV�WKDW�WKH�VWRUDJH�SULFH
�)LJXUH�,9��KDV�GURSSHG�H[SRQHQWLDOO\��E\�D�IDFWRU�RI�DSSUR[LPDWHO\�WHQ��HYHU\�ILYH�\HDUV��

���



)LJXUH�,9��+DUG�'ULYH�&RVW�SHU�*LJDE\WH������������

6RXUFH��³D�KLVWRU\�RI�VWRUDJH�FRVWV´��PNRPR�FRP����6HSWHPEHU�������

$Q�HVWLPDWHG�����RI�WKH�ZRUOG¶V�GDWD�KDV�EHHQ�FUHDWHG�LQ�WKH�SDVW�WZR�\HDUV��DQG�WKH�DPRXQW�RI
LQIRUPDWLRQ�FUHDWHG�E\�EXVLQHVVHV�LV�GRXEOLQJ�HYHU\�����\HDUV����6WRUDJH�KDV�DOUHDG\�EHFRPH�D
FRPPRGLW\��ZLWK�FRPSDQLHV�OLNH�$PD]RQ�:HE�6HUYLFHV�DQG�'URSER[�OHDGLQJ�WKLV�WUHQG�
7KH�ZRUOG�LV�KHDGLQJ�WRZDUGV�D�IXOO�FRPPRGLWL]DWLRQ�RI�VWRUDJH��WKURXJK�IUHH�DQG�XQOLPLWHG�DFFHVV�IRU
XVHUV��7KH�EHVW�FDVH�VFHQDULR�RI�UHYHQXH�IRU�FRPSDQLHV�FRXOG�SRWHQWLDOO\�EH�DGYHUWLVLQJ�RU�WHOHPHWU\�

3RVLWLYH�LPSDFWV
±�/HJDO�V\VWHPV
±�+LVWRU\�VFKRODUVKLS�DFDGHPLD
±�(IILFLHQF\�LQ�EXVLQHVV�RSHUDWLRQV
±�([WHQVLRQ�RI�SHUVRQDO�PHPRU\�OLPLWDWLRQV

1HJDWLYH�LPSDFW
±�3ULYDF\�VXUYHLOODQFH

8QNQRZQ��RU�FXWV�ERWK�ZD\V
±�(WHUQDO�PHPRU\��QRWKLQJ�GHOHWHG�
±�,QFUHDVHG�FRQWHQW�FUHDWLRQ��VKDULQJ�DQG�FRQVXPSWLRQ

7KH�VKLIW�LQ�DFWLRQ
1XPHURXV�FRPSDQLHV�DOUHDG\�RIIHU�IUHH�VWRUDJH�LQ�WKH�FORXG��UDQJLQJ�IURP���*%�WR����*%�

���

http://mkomo.com


���



6KLIW����7KH�,QWHUQHW�RI�DQG�IRU�7KLQJV

7KH�WLSSLQJ�SRLQW����WULOOLRQ�VHQVRUV�FRQQHFWHG�WR�WKH�LQWHUQHW
%\�����������RI�UHVSRQGHQWV�H[SHFWHG�WKLV�WLSSLQJ�SRLQW�WR�KDYH�RFFXUUHG
:LWK�FRQWLQXRXVO\�LQFUHDVLQJ�FRPSXWLQJ�SRZHU�DQG�IDOOLQJ�KDUGZDUH�SULFHV��VWLOO�LQ�OLQH�ZLWK�0RRUH¶V
/DZ�����LW�LV�HFRQRPLFDOO\�IHDVLEOH�WR�FRQQHFW�OLWHUDOO\�DQ\WKLQJ�WR�WKH�LQWHUQHW��,QWHOOLJHQW�VHQVRUV�DUH
DOUHDG\�DYDLODEOH�DW�YHU\�FRPSHWLWLYH�SULFHV��$OO�WKLQJV�ZLOO�EH�VPDUW�DQG�FRQQHFWHG�WR�WKH�LQWHUQHW�
HQDEOLQJ�JUHDWHU�FRPPXQLFDWLRQ�DQG�QHZ�GDWD�GULYHQ�VHUYLFHV�EDVHG�RQ�LQFUHDVHG�DQDO\WLFV
FDSDELOLWLHV�

$�UHFHQW�VWXG\�ORRNHG�LQWR�KRZ�VHQVRUV�FDQ�EH�XVHG�WR�PRQLWRU�DQLPDO�KHDOWK�DQG�EHKDYLRXU����,W
GHPRQVWUDWHV�KRZ�VHQVRUV�ZLUHG�LQ�FDWWOH�FDQ�FRPPXQLFDWH�WR�HDFK�RWKHU�WKURXJK�D�PRELOH�SKRQH
QHWZRUN��DQG�FDQ�SURYLGH�UHDO�WLPH�GDWD�RQ�FDWWOH�FRQGLWLRQV�IURP�DQ\ZKHUH�
([SHUWV�VXJJHVW�WKDW��LQ�WKH�IXWXUH��HYHU\��SK\VLFDO��SURGXFW�FRXOG�EH�FRQQHFWHG�WR�XELTXLWRXV
FRPPXQLFDWLRQ�LQIUDVWUXFWXUH��DQG�VHQVRUV�HYHU\ZKHUH�ZLOO�DOORZ�SHRSOH�WR�IXOO\�SHUFHLYH�WKHLU
HQYLURQPHQW�

3RVLWLYH�LPSDFWV
±�,QFUHDVHG�HIILFLHQF\�LQ�XVLQJ�UHVRXUFHV
±�5LVH�LQ�SURGXFWLYLW\
±�,PSURYHG�TXDOLW\�RI�OLIH
±�(IIHFW�RQ�WKH�HQYLURQPHQW
±�/RZHU�FRVW�RI�GHOLYHULQJ�VHUYLFHV
±�0RUH�WUDQVSDUHQF\�DURXQG�WKH�XVH�DQG�VWDWH�RI�UHVRXUFHV
±�6DIHW\��H�J��SODQHV��IRRG�
±�(IILFLHQF\��ORJLVWLFV�
±�0RUH�GHPDQG�IRU�VWRUDJH�DQG�EDQGZLGWK
±�6KLIW�LQ�ODERXU�PDUNHWV�DQG�VNLOOV
±�&UHDWLRQ�RI�QHZ�EXVLQHVVHV
±�(YHQ�KDUG��UHDO�WLPH�DSSOLFDWLRQV�IHDVLEOH�LQ�VWDQGDUG�FRPPXQLFDWLRQ�QHWZRUNV
±�'HVLJQ�RI�SURGXFWV�WR�EH�³GLJLWDOO\�FRQQHFWDEOH´
±�$GGLWLRQ�RI�GLJLWDO�VHUYLFHV�RQ�WRS�RI�SURGXFWV
±�'LJLWDO�WZLQ�SURYLGHV�SUHFLVH�GDWD�IRU�PRQLWRULQJ��FRQWUROOLQJ�DQG�SUHGLFWLQJ
±�'LJLWDO�WZLQ�EHFRPHV�DFWLYH�SDUWLFLSDQW�LQ�EXVLQHVV��LQIRUPDWLRQ�DQG�VRFLDO�SURFHVVHV
±�7KLQJV�ZLOO�EH�HQDEOHG�WR�SHUFHLYH�WKHLU�HQYLURQPHQW�FRPSUHKHQVLYHO\��DQG�UHDFW�DQG�DFW
DXWRQRPRXVO\

±�*HQHUDWLRQ�RI�DGGLWLRQDO�NQRZOHGJH��DQG�YDOXH�EDVHG�RQ�FRQQHFWHG�³VPDUW´�WKLQJV

1HJDWLYH�LPSDFWV
±�3ULYDF\
±�-RE�ORVVHV�IRU�XQVNLOOHG�ODERXU
±�+DFNLQJ��VHFXULW\�WKUHDW��H�J��XWLOLW\�JULG�
±�0RUH�FRPSOH[LW\�DQG�ORVV�RI�FRQWURO

���



8QNQRZQ��RU�FXWV�ERWK�ZD\V
±�6KLIW�LQ�EXVLQHVV�PRGHO��DVVHW�UHQWDO�XVDJH��QRW�RZQHUVKLS��DSSOLDQFHV�DV�D�VHUYLFH�
±�%XVLQHVV�PRGHO�LPSDFWHG�E\�WKH�YDOXH�RI�WKH�GDWD
±�(YHU\�FRPSDQ\�SRWHQWLDOO\�D�VRIWZDUH�FRPSDQ\
±�1HZ�EXVLQHVVHV��VHOOLQJ�GDWD
±�&KDQJH�LQ�IUDPHZRUNV�WR�WKLQN�DERXW�SULYDF\
±�0DVVLYHO\�GLVWULEXWHG�LQIUDVWUXFWXUH�IRU�LQIRUPDWLRQ�WHFKQRORJLHV
±�$XWRPDWLRQ�RI�NQRZOHGJH�ZRUN��H�J��DQDO\VHV��DVVHVVPHQWV��GLDJQRVHV�
±�&RQVHTXHQFHV�RI�D�SRWHQWLDO�³GLJLWDO�3HDUO�+DUERU´��L�H��GLJLWDO�KDFNHUV�RU�WHUURULVWV�SDUDO\VLQJ
LQIUDVWUXFWXUH��OHDGLQJ�WR�QR�IRRG��IXHO�DQG�SRZHU�IRU�ZHHNV�

±�+LJKHU�XWLOL]DWLRQ�UDWHV��H�J��FDUV��PDFKLQHV��WRROV��HTXLSPHQW��LQIUDVWUXFWXUH�

7KH�VKLIW�LQ�DFWLRQ
7KH�)RUG�*7�KDV����PLOOLRQ�OLQHV�RI�FRPSXWHU�FRGH�LQ�LW�

6RXUFH��KWWS���UHZULWH�FD�FRP�XV�DUWLFOHV�VHFXULW\�LRW�LV�EULQJLQJ�ORWV�RI�FRGH�WR�\RXU�FDU�
KDFNHUV�WRR�KWPO"LQWFPS VHDUFKUHVXOWFOLFN	UHVXOWQXP ���

7KH�QHZ�PRGHO�RI�WKH�SRSXODU�9:�*ROI�KDV����FRPSXWHU�SURFHVVLQJ�XQLWV��DV�PDQ\�DV�����GDWD�SRLQWV
JHW�SURFHVVHG�LQ�WKH�YHKLFOH��JHQHUDWLQJ�VL[�JLJDE\WHV�RI�GDWD�SHU�FDU�

6RXUFH��³,7�(QDEOHG�3URGXFWV�DQG�6HUYLFHV�DQG�,R7´��5RXQGWDEOH�RQ�'LJLWDO�6WUDWHJLHV
2YHUYLHZ��&HQWHU�IRU�'LJLWDO�6WUDWHJLHV�DW�WKH�7XFN�6FKRRO�RI�%XVLQHVV�DW�'DUWPRXWK������

0RUH�WKDQ����ELOOLRQ�GHYLFHV�DUH�H[SHFWHG�WR�EH�FRQQHFWHG�WR�WKH�LQWHUQHW�E\�������(YHQ�WKH�0LON\
:D\��WKH�HDUWK¶V�JDOD[\��FRQWDLQV�RQO\�DURXQG�����ELOOLRQ�VXQV�
(DWRQ�&RUSRUDWLRQ�EXLOGV�VHQVRUV�LQWR�FHUWDLQ�KLJK�SUHVVXUH�KRVHV�WKDW�VHQVH�ZKHQ�WKH�KRVH�LV�DERXW�WR
IUD\��SUHYHQWLQJ�SRWHQWLDOO\�GDQJHURXV�DFFLGHQWV�DQG�VDYLQJ�WKH�KLJK�FRVWV�RI�GRZQWLPH�RI�WKH�PDFKLQHV
WKDW�KDYH�WKH�KRVHV�DV�D�NH\�FRPSRQHQW�

6RXUFH��³7KH�,QWHUQHW�RI�7KLQJV��7KH�2SSRUWXQLWLHV�DQG�&KDOOHQJHV�RI�,QWHUFRQQHFWHGQHVV´�
5RXQGWDEOH�RQ�'LJLWDO�6WUDWHJLHV�2YHUYLHZ��&HQWHU�IRU�'LJLWDO�6WUDWHJLHV�DW�WKH�7XFN�6FKRRO�RI
%XVLQHVV�DW�'DUWPRXWK������

$OUHDG\�ODVW�\HDU��DFFRUGLQJ�WR�%0:����RI�FDUV�ZRUOGZLGH��RU����PLOOLRQ��ZHUH�FRQQHFWHG�WR�WKH
LQWHUQHW�LQ�VRPH�ZD\���7KDW�QXPEHU�ZLOO�JURZ�WR������RU�����PLOOLRQ�FDUV��E\������

6RXUFH��KWWS���ZZZ�SROLWLFR�HX�DUWLFOH�JRRJOH�YV�JHUPDQ�FDU�HQJLQHHU�LQGXVWU\�DPHULFDQ�
FRPSHWLWLRQ�

,QVXUDQFH�FRPSDQLHV�OLNH�$HWQD�DUH�WKLQNLQJ�DERXW�KRZ�VHQVRUV�LQ�D�FDUSHW�FRXOG�KHOS�LI�\RX¶YH�KDG�D
VWURNH��7KH\�ZRXOG�GHWHFW�DQ\�JDLW�FKDQJH�DQG�KDYH�D�SK\VLFDO�WKHUDSLVW�YLVLW�

6RXUFH��³7KH�,QWHUQHW�RI�7KLQJV��7KH�2SSRUWXQLWLHV�DQG�&KDOOHQJHV�RI�,QWHUFRQQHFWHGQHVV´�
5RXQGWDEOH�RQ�'LJLWDO�6WUDWHJLHV�2YHUYLHZ��&HQWHU�IRU�'LJLWDO�6WUDWHJLHV�DW�WKH�7XFN�6FKRRO�RI
%XVLQHVV�DW�'DUWPRXWK������

���

http://rewrite.ca.com/us/articles/security/iot-is-bringing-lots-of-code-to-your-car-hackers-too.html?intcmp=searchresultclick&resultnum=2
http://www.politico.eu/article/google-vs-german-car-engineer-industry-american-competition/


6KLIW����7KH�&RQQHFWHG�+RPH

7LSSLQJ�SRLQW��2YHU�����RI�LQWHUQHW�WUDIILF�GHOLYHUHG�WR�KRPHV�IRU�DSSOLDQFHV�DQG�GHYLFHV��QRW�IRU
HQWHUWDLQPHQW�RU�FRPPXQLFDWLRQ�
%\�����������RI�UHVSRQGHQWV�H[SHFWHG�WKLV�WLSSLQJ�SRLQW�WR�KDYH�RFFXUUHG
,Q�WKH���WK�FHQWXU\��PRVW�RI�WKH�HQHUJ\�JRLQJ�LQWR�D�KRPH�ZDV�IRU�GLUHFW�SHUVRQDO�FRQVXPSWLRQ
�OLJKWLQJ���%XW�RYHU�WLPH��WKH�DPRXQW�RI�HQHUJ\�XVHG�IRU�WKLV�DQG�RWKHU�QHHGV�ZDV�HFOLSVHG�E\�PXFK
PRUH�FRPSOH[�GHYLFHV��IURP�WRDVWHUV�DQG�GLVKZDVKHUV�WR�WHOHYLVLRQV�DQG�DLU�FRQGLWLRQHUV�
7KH�LQWHUQHW�LV�JRLQJ�WKH�VDPH�ZD\��PRVW�LQWHUQHW�WUDIILF�WR�KRPHV�LV�FXUUHQWO\�IRU�SHUVRQDO
FRQVXPSWLRQ��LQ�FRPPXQLFDWLRQ�RU�HQWHUWDLQPHQW��0RUHRYHU��YHU\�IDVW�FKDQJHV�DUH�DOUHDG\�RFFXUULQJ�LQ
KRPH�DXWRPDWLRQ��HQDEOLQJ�SHRSOH�WR�FRQWURO�OLJKWV��VKDGHV��YHQWLODWLRQ��DLU�FRQGLWLRQLQJ��DXGLR�DQG�YLGHR�
VHFXULW\�V\VWHPV�DQG�KRPH�DSSOLDQFHV��$GGLWLRQDO�VXSSRUW�LV�SURYLGHG�E\�FRQQHFWHG�URERWV�IRU�DOO�NLQGV
RI�VHUYLFHV�±�DV��IRU�H[DPSOH��YDFXXP�FOHDQLQJ�

3RVLWLYH�LPSDFWV
±�5HVRXUFH�HIILFLHQF\��ORZHU�HQHUJ\�XVH�DQG�FRVW�
±�&RPIRUW
±�6DIHW\�VHFXULW\��DQG�GHWHFWLRQ�RI�LQWUXVLRQV
±�$FFHVV�FRQWURO
±�+RPH�VKDULQJ
±�$ELOLW\�WR�OLYH�LQGHSHQGHQWO\��\RXQJ�ROG��WKRVH�GLVDEOHG�
±�,QFUHDVHG�WDUJHWHG�DGYHUWLVLQJ�DQG�RYHUDOO�LPSDFW�RQ�EXVLQHVV
±�5HGXFHG�FRVWV�RI�KHDOWKFDUH�V\VWHPV��IHZHU�KRVSLWDO�VWD\V�DQG�SK\VLFLDQ�YLVLWV�IRU�SDWLHQWV�
PRQLWRULQJ�WKH�GUXJ�WDNLQJ�SURFHVV�

±�0RQLWRULQJ��LQ�UHDO�WLPH��DQG�YLGHR�UHFRUGLQJ
±�:DUQLQJ��DODUPLQJ�DQG�HPHUJHQF\�UHTXHVWV
±�5HPRWH�KRPH�FRQWURO��H�J��FORVH�WKH�JDV�YDOYH�

1HJDWLYH�LPSDFWV
±�3ULYDF\
±�6XUYHLOODQFH
±�&\EHU�DWWDFNV��FULPH��YXOQHUDELOLW\

8QNQRZQ��RU�FXWV�ERWK�ZD\V
±�,PSDFW�RQ�ZRUNIRUFH
±�&KDQJH�LQ�ZRUN¶V�ORFDWLRQ��PRUH�IURP�DQG�RXWVLGH�WKH�KRPH�
±�3ULYDF\��GDWD�RZQHUVKLS

7KH�VKLIW�LQ�DFWLRQ
$Q�H[DPSOH�RI�WKLV�GHYHORSPHQW�IRU�XVH�LQ�WKH�KRPH�ZDV�FLWHG�E\�FQHW�FRP�
³1HVW��PDNHUV�RI�WKH�,QWHUQHW�FRQQHFWHG�WKHUPRVWDW�DQG�VPRNH�GHWHFWRU�«�DQQRXQFHG�>LQ�����@�WKH
µ:RUNV�ZLWK�1HVW¶�GHYHORSHU�SURJUDP��ZKLFK�PDNHV�VXUH�SURGXFWV�IURP�GLIIHUHQW�FRPSDQLHV�ZRUN
ZLWK�LWV�VRIWZDUH��)RU�H[DPSOH��D�SDUWQHUVKLS�ZLWK�0HUFHGHV�%HQ]�PHDQV�\RXU�FDU�FDQ�WHOO�1HVW�WR

���

http://cnet.com


WXUQ�XS�WKH�KHDW�DW�KRPH�VR�LW¶V�ZDUP�ZKHQ�\RX�DUULYH�«�(YHQWXDOO\�«�KXEV�OLNH�1HVW¶V�ZLOO�KHOS�WKH
KRPH�VHQVH�ZKDW�\RX�QHHG��DGMXVWLQJ�HYHU\WKLQJ�DXWRPDWLFDOO\��7KH�GHYLFHV�WKHPVHOYHV�PLJKW
HYHQWXDOO\�GLVDSSHDU�LQWR�WKH�KRPH��PHUHO\�DFWLQJ�DV�VHQVRUV�DQG�GHYLFHV�FRQWUROOHG�IURP�D�VLQJOH
KXE�´

6RXUFH��³5RVLH�RU�-DUYLV��7KH�IXWXUH�RI�WKH�VPDUW�KRPH�LV�VWLOO�LQ�WKH�DLU´��5LFKDUG�1LHYD����
-DQXDU\�������KWWS���ZZZ�FQHW�FRP�QHZV�URVLH�RU�MDUYLV�WKH�IXWXUH�RI�WKH�VPDUW�KRPH�LV�VWLOO�LQ�
WKH�DLU�

���

http://www.cnet.com/news/rosie-or-jarvis-the-future-of-the-smart-home-is-still-in-the-air/


6KLIW�����6PDUW�&LWLHV

7LSSLQJ�SRLQW��7KH�ILUVW�FLW\�ZLWK�PRUH�WKDQ��������LQKDELWDQWV�DQG�QR�WUDIILF�OLJKWV
%\�����������RI�UHVSRQGHQWV�H[SHFWHG�WKLV�WLSSLQJ�SRLQW�WR�KDYH�RFFXUUHG
0DQ\�FLWLHV�ZLOO�FRQQHFW�VHUYLFHV��XWLOLWLHV�DQG�URDGV�WR�WKH�LQWHUQHW��7KHVH�VPDUW�FLWLHV�ZLOO�PDQDJH
WKHLU�HQHUJ\��PDWHULDO�IORZV��ORJLVWLFV�DQG�WUDIILF��3URJUHVVLYH�FLWLHV��VXFK�DV�6LQJDSRUH�DQG�%DUFHORQD�
DUH�DOUHDG\�LPSOHPHQWLQJ�PDQ\�QHZ�GDWD�GULYHQ�VHUYLFHV��LQFOXGLQJ�LQWHOOLJHQW�SDUNLQJ�VROXWLRQV��VPDUW
WUDVK�FROOHFWLRQ�DQG�LQWHOOLJHQW�OLJKWLQJ��6PDUW�FLWLHV�DUH�FRQWLQXRXVO\�H[WHQGLQJ�WKHLU�QHWZRUN�RI�VHQVRU
WHFKQRORJ\�DQG�ZRUNLQJ�RQ�WKHLU�GDWD�SODWIRUPV��ZKLFK�ZLOO�EH�WKH�FRUH�IRU�FRQQHFWLQJ�WKH�GLIIHUHQW
WHFKQRORJ\�SURMHFWV�DQG�DGGLQJ�IXWXUH�VHUYLFHV�EDVHG�RQ�GDWD�DQDO\WLFV�DQG�SUHGLFWLYH�PRGHOOLQJ�

3RVLWLYH�LPSDFWV
±�,QFUHDVHG�HIILFLHQF\�LQ�XVLQJ�UHVRXUFHV
±�5LVH�LQ�SURGXFWLYLW\
±�,QFUHDVHG�GHQVLW\
±�,PSURYHG�TXDOLW\�RI�OLIH
±�(IIHFW�RQ�WKH�HQYLURQPHQW
±�,QFUHDVHG�DFFHVV�WR�UHVRXUFHV�IRU�WKH�JHQHUDO�SRSXODWLRQ
±�/RZHU�FRVW�RI�GHOLYHULQJ�VHUYLFHV
±�0RUH�WUDQVSDUHQF\�DURXQG�WKH�XVH�DQG�VWDWH�RI�UHVRXUFHV
±�'HFUHDVHG�FULPH
±�,QFUHDVHG�PRELOLW\
±�'HFHQWUDOL]HG��FOLPDWH�IULHQGO\�HQHUJ\�SURGXFWLRQ�DQG�FRQVXPSWLRQ
±�'HFHQWUDOL]HG�SURGXFWLRQ�RI�JRRGV
±�,QFUHDVHG�UHVLOLHQFH��WR�LPSDFWV�RI�FOLPDWH�FKDQJH�
±�5HGXFHG�SROOXWLRQ��DLU��QRLVH�
±�,QFUHDVHG�DFFHVV�WR�HGXFDWLRQ
±�4XLFNHU�VSHHG�XS�DFFHVVLELOLW\�WR�PDUNHWV
±�0RUH�HPSOR\PHQW
±�6PDUWHU�H�JRYHUQPHQW

1HJDWLYH�LPSDFWV
±�6XUYHLOODQFH��SULYDF\
±�5LVN�RI�FROODSVH��WRWDO�EODFN�RXW��LI�WKH�HQHUJ\�V\VWHP�IDLOV
±�,QFUHDVHG�YXOQHUDELOLW\�WR�F\EHU�DWWDFNV

8QNQRZQ��RU�FXWV�ERWK�ZD\V
±�,PSDFW�RQ�FLW\�FXOWXUH�DQG�IHHO
±�&KDQJH�RI�LQGLYLGXDO�KDELWXV�RI�FLWLHV

7KH�VKLIW�LQ�DFWLRQ
$FFRUGLQJ�WR�D�SDSHU�SXEOLVKHG�LQ�7KH�)XWXUH�,QWHUQHW�
³7KH�FLW\�RI�6DQWDQGHU�LQ�QRUWKHUQ�6SDLQ�KDV��������VHQVRUV�FRQQHFWLQJ�EXLOGLQJV��LQIUDVWUXFWXUH�

���



WUDQVSRUW��QHWZRUNV�DQG�XWLOLWLHV��7KH�FLW\�RIIHUV�D�SK\VLFDO�VSDFH�IRU�H[SHULPHQWDWLRQ�DQG�YDOLGDWLRQ�RI
IXQFWLRQV��VXFK�DV�LQWHUDFWLRQ�DQG�PDQDJHPHQW�SURWRFROV��GHYLFH�WHFKQRORJLHV��DQG�VXSSRUW�VHUYLFHV
VXFK�DV�GLVFRYHU\��LGHQWLW\�PDQDJHPHQW�DQG�VHFXULW\´�

6RXUFH��³6PDUW�&LWLHV�DQG�WKH�)XWXUH�,QWHUQHW��7RZDUGV�&RRSHUDWLRQ�)UDPHZRUNV�IRU�2SHQ
,QQRYDWLRQ´��+��6FKDIIHUV��1��.RPQLQRV��0��3DOORW��%��7URXVVH��0��1LOVVRQ�DQG�$��2OLYHLUD��7KH
)XWXUH�,QWHUQHW��-��'RPLQJXH�HW�DO���HGV���/1&6�������������SS����������
KWWS���OLQN�VSULQJHU�FRP�FKDSWHU����������)�����������������B��

���

http://link.springer.com/chapter/10.1007%2F978-3-642-20898-0_31


6KLIW�����%LJ�'DWD�IRU�'HFLVLRQV

7KH�WLSSLQJ�SRLQW��7KH�ILUVW�JRYHUQPHQW�WR�UHSODFH�LWV�FHQVXV�ZLWK�ELJ�GDWD�VRXUFHV
%\�����������RI�UHVSRQGHQWV�H[SHFWHG�WKLV�WLSSLQJ�SRLQW�WR�KDYH�RFFXUUHG
0RUH�GDWD�H[LVWV�DERXW�FRPPXQLWLHV�WKDQ�HYHU�EHIRUH��$QG��WKH�DELOLW\�WR�XQGHUVWDQG�DQG�PDQDJH�WKLV
GDWD�LV�LPSURYLQJ�DOO�WKH�WLPH��*RYHUQPHQWV�PD\�VWDUW�WR�ILQG�WKDW�WKHLU�SUHYLRXV�ZD\V�RI�FROOHFWLQJ�GDWD
DUH�QR�ORQJHU�QHHGHG��DQG�PD\�WXUQ�WR�ELJ�GDWD�WHFKQRORJLHV�WR�DXWRPDWH�WKHLU�FXUUHQW�SURJUDPPHV�DQG
GHOLYHU�QHZ�DQG�LQQRYDWLYH�ZD\V�WR�VHUYLFH�FLWL]HQV�DQG�FXVWRPHUV�
/HYHUDJLQJ�ELJ�GDWD�ZLOO�HQDEOH�EHWWHU�DQG�IDVWHU�GHFLVLRQ�PDNLQJ�LQ�D�ZLGH�UDQJH�RI�LQGXVWULHV�DQG
DSSOLFDWLRQV��$XWRPDWHG�GHFLVLRQ�PDNLQJ�FDQ�UHGXFH�FRPSOH[LWLHV�IRU�FLWL]HQV�DQG�HQDEOH�EXVLQHVVHV
DQG�JRYHUQPHQWV�WR�SURYLGH�UHDO�WLPH�VHUYLFHV�DQG�VXSSRUW�IRU�HYHU\WKLQJ�IURP�FXVWRPHU�LQWHUDFWLRQV
WR�DXWRPDWHG�WD[�ILOLQJV�DQG�SD\PHQWV�
7KH�ULVNV�DQG�RSSRUWXQLWLHV�LQ�OHYHUDJLQJ�ELJ�GDWD�IRU�GHFLVLRQ�PDNLQJ�DUH�VLJQLILFDQW��(VWDEOLVKLQJ�WUXVW
LQ�WKH�GDWD�DQG�DOJRULWKPV�XVHG�WR�PDNH�GHFLVLRQV�ZLOO�EH�YLWDO��&LWL]HQ�FRQFHUQV�RYHU�SULYDF\�DQG
HVWDEOLVKLQJ�DFFRXQWDELOLW\�LQ�EXVLQHVV�DQG�OHJDO�VWUXFWXUHV�ZLOO�UHTXLUH�DGMXVWPHQWV�LQ�WKLQNLQJ��DV�ZHOO
DV�FOHDU�JXLGHOLQHV�IRU�XVH�LQ�SUHYHQWLQJ�SURILOLQJ�DQG�XQDQWLFLSDWHG�FRQVHTXHQFHV��/HYHUDJLQJ�ELJ�GDWD
WR�UHSODFH�SURFHVVHV�WKDW�WRGD\�DUH�GRQH�PDQXDOO\�PD\�UHQGHU�FHUWDLQ�MREV�REVROHWH��EXW�PD\�DOVR
FUHDWH�QHZ�FDWHJRULHV�RI�MREV�DQG�RSSRUWXQLWLHV�WKDW�FXUUHQWO\�GR�QRW�H[LVW�LQ�WKH�PDUNHW�

3RVLWLYH�LPSDFWV
±�%HWWHU�DQG�IDVWHU�GHFLVLRQV
±�0RUH�UHDO�WLPH�GHFLVLRQ�PDNLQJ
±�2SHQ�GDWD�IRU�LQQRYDWLRQ
±�-REV�IRU�ODZ\HUV
±�5HGXFHG�FRPSOH[LW\�DQG�PRUH�HIILFLHQF\�IRU�FLWL]HQV
±�&RVW�VDYLQJV
±�1HZ�MRE�FDWHJRULHV

1HJDWLYH�LPSDFWV
±�-RE�ORVVHV
±�3ULYDF\�FRQFHUQV
±�$FFRXQWDELOLW\��ZKR�RZQV�WKH�DOJRULWKP"�
±�7UXVW��KRZ�WR�WUXVW�GDWD"�
±�%DWWOHV�RYHU�DOJRULWKPV

8QNQRZQ��RU�FXWV�ERWK�ZD\V
±�3URILOLQJ
±�&KDQJH�LQ�UHJXODWRU\��EXVLQHVV�DQG�OHJDO�VWUXFWXUHV

7KH�VKLIW�LQ�DFWLRQ
7KH�YROXPH�RI�EXVLQHVV�GDWD�ZRUOGZLGH��DFURVV�DOO�FRPSDQLHV��GRXEOHV�HYHU\�����\HDUV�
6RXUFH��³$�&RPSUHKHQVLYH�/LVW�RI�%LJ�'DWD�6WDWLVWLFV�´�9LQFHQW�*UDQYLOOH�����2FWREHU������
KWWS���ZZZ�ELJGDWDQHZV�FRP�SURILOHV�EORJV�D�FRPSUHKHQVLYH�OLVW�RI�ELJ�GDWD�VWDWLVWLFV

���

http://www.bigdatanews.com/profiles/blogs/a-comprehensive-list-of-big-data-statistics


³)DUPHUV�IURP�,RZD�WR�,QGLD�DUH�XVLQJ�GDWD�IURP�VHHGV��VDWHOOLWHV��VHQVRUV��DQG�WUDFWRUV�WR�PDNH�EHWWHU
GHFLVLRQV�DERXW�ZKDW�WR�JURZ��ZKHQ�WR�SODQW��KRZ�WR�WUDFN�IRRG�IUHVKQHVV�IURP�IDUP�WR�IRUN��DQG�KRZ
WR�DGDSW�WR�FKDQJLQJ�FOLPDWHV�´

6RXUFH��³:KDW¶V�WKH�%LJ�'HDO�ZLWK�'DWD´��%6$�_�6RIWZDUH�$OOLDQFH��KWWS���GDWD�EVD�RUJ�

³7R�EHWWHU�LQIRUP�UHVWDXUDQW�JRHUV�DERXW�XQVDQLWDU\�YHQXHV��6DQ�)UDQFLVFR�VXFFHVVIXOO\�SLORWHG�D
FROODERUDWLRQ�ZLWK�<HOS²IXVLQJ�WKH�FLW\¶V�UHVWDXUDQW�KHDOWK�LQVSHFWLRQ�GDWD�RQWR�WKH�VLWH¶V�UHVWDXUDQW
UHYLHZ�SDJHV��,I�\RX�RSHQ�XS�WKH�SDJH�RI�UHVWDXUDQW�7DFRV�(O�3ULPR��IRU�H[DPSOH��LW�VKRZV�D�KHDOWK
VFRUH�RI����RXW�RI������EHORZ���<HOS�UDWLQJV�DUH�SUHWW\�SRZHUIXO��$SDUW�IURP�VHUYLQJ�DV�D�PRXWKSLHFH
IRU�WKH�FLW\�WR�WHOO�UHVLGHQWV�DERXW�IRRG�KD]DUGV��WKH�FROODERUDWLRQ�LV�SRWHQWLDOO\�D�ZD\�WR�VKDPH�UHSHDW�
RIIHQGHU�UHVWDXUDQWV�LQWR�FRPSO\LQJ�ZLWK�KHDOWK�VWDQGDUGV�´

6RXUFH��KWWS���ZZZ�FLW\ODE�FRP�FLW\IL[HU�����������FLWLHV�XVLQJ�RSHQGDWD�LQ�FUHDWLYH�ZD\V�WR�
VROYH�SUREOHPV��������

���

http://data.bsa.org/
http://www.citylab.com/cityfixer/2015/04/3-cities-using-opendata-in-creative-ways-to-solve-problems/391035/


6KLIW�����'ULYHUOHVV�&DUV

7KH�WLSSLQJ�SRLQW��'ULYHUOHVV�FDUV�HTXDOOLQJ�����RI�DOO�FDUV�RQ�86�URDGV
%\�����������RI�UHVSRQGHQWV�H[SHFWHG�WKLV�WLSSLQJ�SRLQW�WR�KDYH�RFFXUUHG
7ULDOV�RI�GULYHUOHVV�FDUV�IURP�ODUJH�FRPSDQLHV�VXFK�DV�$XGL�DQG�*RRJOH�DUH�DOUHDG\�WDNLQJ�SODFH��ZLWK
D�QXPEHU�RI�RWKHU�HQWHUSULVHV�UDPSLQJ�XS�HIIRUWV�WR�GHYHORS�QHZ�VROXWLRQV��7KHVH�YHKLFOHV�FDQ
SRWHQWLDOO\�EH�PRUH�HIILFLHQW�DQG�VDIHU�WKDQ�FDUV�ZLWK�SHRSOH�EHKLQG�WKH�VWHHULQJ�ZKHHO��0RUHRYHU��WKH\
FRXOG�UHGXFH�FRQJHVWLRQ�DQG�HPLVVLRQV��DQG�XSHQG�H[LVWLQJ�PRGHOV�RI�WUDQVSRUWDWLRQ�DQG�ORJLVWLFV�

3RVLWLYH�LPSDFWV
±�,PSURYHG�VDIHW\
±�0RUH�WLPH�IRU�IRFXVLQJ�RQ�ZRUN�DQG�RU�FRQVXPLQJ�PHGLD�FRQWHQW
±�(IIHFW�RQ�WKH�HQYLURQPHQW
±�/HVV�VWUHVV�DQG�URDG�UDJH
±�,PSURYHG�PRELOLW\�IRU�WKRVH�ROGHU�DQG�GLVDEOHG��DPRQJ�RWKHUV
±�$GRSWLRQ�RI�HOHFWULF�YHKLFOHV

1HJDWLYH�LPSDFWV
±�-RE�ORVVHV��WD[L�DQG�WUXFN�GULYHUV��FDU�LQGXVWU\�
±�8SHQGLQJ�RI�LQVXUDQFH�DQG�URDGVLGH�DVVLVWDQFH��³SD\�PRUH�WR�GULYH�\RXUVHOI´�
±�'HFUHDVHG�UHYHQXH�IURP�WUDIILF�LQIULQJHPHQWV
±�/HVV�FDU�RZQHUVKLS
±�/HJDO�VWUXFWXUHV�IRU�GULYLQJ
±�/REE\LQJ�DJDLQVW�DXWRPDWLRQ��SHRSOH�QRW�DOORZHG�WR�GULYH�RQ�IUHHZD\V�
±�+DFNLQJ�F\EHU�DWWDFNV

7KH�VKLIW�LQ�DFWLRQ
,Q�2FWREHU�������7HVOD�PDGH�LWV�FDUV�WKDW�ZHUH�VROG�RYHU�WKH�ODVW�\HDU�LQ�WKH�86�VHPL�DXWRQRPRXV�YLD
D�VRIWZDUH�XSGDWH�
6RXUFH��KWWS���ZZZ�ZLUHG�FRP���������WHVOD�VHOI�GULYLQJ�RYHU�DLU�XSGDWH�OLYH

*RRJOH�SODQV�WR�PDNH�DXWRQRPRXV�FDUV�DYDLODEOH�WR�WKH�SXEOLF�LQ������
6RXUFH��7KRPDV�+DOOHFN�����-DQXDU\�������³*RRJOH�,QF��6D\V�6HOI�'ULYLQJ�&DU�:LOO�%H�5HDG\
%\�����´��,QWHUQDWLRQDO�%XVLQHVV�7LPHV��KWWS���ZZZ�LEWLPHV�FRP�JRRJOH�LQF�VD\V�VHOI�GULYLQJ�
FDU�ZLOO�EH�UHDG\�������������

,Q�WKH�VXPPHU�RI�������WZR�KDFNHUV�GHPRQVWUDWHG�WKHLU�DELOLW\�WR�KDFN�LQWR�D�PRYLQJ�FDU��FRQWUROOLQJ�LWV
GDVKERDUG�IXQFWLRQV��VWHHULQJ��EUDNHV�HWF���DOO�WKURXJK�WKH�YHKLFOH¶V�HQWHUWDLQPHQW�V\VWHP�
6RXUFH��KWWS���ZZZ�ZLUHG�FRP���������KDFNHUV�UHPRWHO\�NLOO�MHHS�KLJKZD\�

7KH�ILUVW�VWDWH�LQ�WKH�8QLWHG�6WDWHV��1HYDGD��WR�SDVV�D�ODZ�DOORZLQJ�GULYHUOHVV��DXWRQRPRXV��FDUHV�GLG
VR�LQ������
6RXUFH��$OH[�.QDSS�����-XQH�������³1HYDGD�3DVVHV�/DZ�$XWKRUL]LQJ�'ULYHUOHVV�&DUV´��)RUEHV�
KWWS���ZZZ�IRUEHV�FRP�VLWHV�DOH[NQDSS������������QHYDGD�SDVVHV�ODZ�DXWKRUL]LQJ�GULYHUOHVV�

���

http://www.wired.com/2015/10/tesla-self-driving-over-air-update-live
http://www.ibtimes.com/google-inc-says-self-driving-car-will-be-ready-2020-1784150
http://www.wired.com/2015/07/hackers-remotely-kill-jeep-highway/
http://www.forbes.com/sites/alexknapp/2011/06/22/nevada-passes-law-authorizing-driverless-cars/


FDUV�

���



6KLIW�����$UWLILFLDO�,QWHOOLJHQFH�DQG
'HFLVLRQ�0DNLQJ

7KH�WLSSLQJ�SRLQW��7KH�ILUVW�$UWLILFLDO�,QWHOOLJHQFH��$,��PDFKLQH�RQ�D�FRUSRUDWH�ERDUG�RI�GLUHFWRUV
%\�����������RI�UHVSRQGHQWV�H[SHFWHG�WKLV�WLSSLQJ�SRLQW�WR�KDYH�RFFXUUHG
%H\RQG�GULYLQJ�FDUV��$,�FDQ�OHDUQ�IURP�SUHYLRXV�VLWXDWLRQV�WR�SURYLGH�LQSXW�DQG�DXWRPDWH�FRPSOH[
IXWXUH�GHFLVLRQ�SURFHVVHV��PDNLQJ�LW�HDVLHU�DQG�IDVWHU�WR�DUULYH�DW�FRQFUHWH�FRQFOXVLRQV�EDVHG�RQ�GDWD
DQG�SDVW�H[SHULHQFHV�

3RVLWLYH�LPSDFWV
±�5DWLRQDO��GDWD�GULYHQ�GHFLVLRQV��OHVV�ELDV
±�5HPRYDO�RI�³LUUDWLRQDO�H[XEHUDQFH´
±�5HRUJDQL]DWLRQ�RI�RXWGDWHG�EXUHDXFUDFLHV
±�-RE�JDLQV�DQG�LQQRYDWLRQ
±�(QHUJ\�LQGHSHQGHQFH
±�$GYDQFHV�LQ�PHGLFDO�VFLHQFH��GLVHDVH�HUDGLFDWLRQ

1HJDWLYH�LPSDFWV
±�$FFRXQWDELOLW\��ZKR�LV�UHVSRQVLEOH��ILGXFLDU\�ULJKWV��OHJDO�
±�-RE�ORVVHV
±�+DFNLQJ�F\EHUFULPH
±�/LDELOLW\�DQG�DFFRXQWDELOLW\��JRYHUQDQFH
±�%HFRPLQJ�LQFRPSUHKHQVLEOH
±�,QFUHDVHG�LQHTXDOLW\
±�³)DOOLQJ�IRXO�RI�WKH�DOJRULWKP´
±�([LVWHQWLDO�WKUHDW�WR�KXPDQLW\

7KH�VKLIW�LQ�DFWLRQ
&RQFHSW1HW����D�ODQJXDJH�$,��UHFHQWO\�SDVVHG�DQ�,4�WHVW�EHWWHU�WKDQ�PRVW�IRXU�\HDU�ROGV�±�WKUHH�\HDUV
DJR�LW�FRXOG�EDUHO\�FRPSHWH�ZLWK�D�RQH�\HDU�ROG��7KH�QH[W�YHUVLRQ��MXVW�ILQDOL]HG��LV�H[SHFWHG�WR
SHUIRUP�RQ�OHYHO�ZLWK�D�ILYH��WR�VL[�\HDU�ROG�
6RXUFH��³9HUEDO�,4�RI�D�)RXU�<HDU�2OG�$FKLHYHG�E\�DQ�$,�6\VWHP´�
KWWS���FLWHVHHU[�LVW�SVX�HGX�YLHZGRF�GRZQORDG"GRL ���������������	UHS UHS�	W\SH SGI

,I�0RRUH¶V�/DZ�FRQWLQXHV�WR�GHYHORS�ZLWK�WKH�VDPH�VSHHG�DV�LW�KDV�EHHQ�IRU�WKH�SDVW����\HDUV��&38V
ZLOO�UHDFK�WKH�VDPH�OHYHO�RI�SURFHVVLQJ�SRZHU�DV�WKH�KXPDQ�EUDLQ�LQ�������'HHS�.QRZOHGJH�9HQWXUHV�
D�+RQJ�.RQJ�EDVHG�YHQWXUH�FDSLWDO�IXQG�WKDW�LQYHVWV�LQ�OLIH�VFLHQFHV��FDQFHU�UHVHDUFK��DJH�UHODWHG
GLVHDVHV�DQG�UHJHQHUDWLYH�PHGLFLQH�KDV�DSSRLQWHG�DQ�DUWLILFLDO�LQWHOOLJHQFH�DOJRULWKP�FDOOHG�9,7$/
�9DOLGDWLQJ�,QYHVWPHQW�7RRO�IRU�$GYDQFLQJ�/LIH�6FLHQFHV��WR�LWV�ERDUG�RI�GLUHFWRUV�
6RXUFH��³$OJRULWKP�DSSRLQWHG�ERDUG�GLUHFWRU´��%%&��KWWS���ZZZ�EEF�FRP�QHZV�WHFKQRORJ\�
��������

���

http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.386.6705&rep=rep1&type=pdf
http://www.bbc.com/news/technology-27426942


���



6KLIW�����$,�DQG�:KLWH�&ROODU�-REV

7KH�WLSSLQJ�SRLQW������RI�FRUSRUDWH�DXGLWV�SHUIRUPHG�E\�$,
%\�����������RI�UHVSRQGHQWV�H[SHFWHG�WKLV�WLSSLQJ�SRLQW�WR�KDYH�RFFXUUHG
$,�LV�JRRG�DW�PDWFKLQJ�SDWWHUQV�DQG�DXWRPDWLQJ�SURFHVVHV��ZKLFK�PDNHV�WKH�WHFKQRORJ\�DPHQDEOH�WR
PDQ\�IXQFWLRQV�LQ�ODUJH�RUJDQL]DWLRQV��$Q�HQYLURQPHQW�FDQ�EH�HQYLVLRQHG�LQ�WKH�IXWXUH�ZKHUH�$,
UHSODFHV�D�UDQJH�RI�IXQFWLRQV�SHUIRUPHG�WRGD\�E\�SHRSOH�

$Q�2[IRUG�0DUWLQ�6FKRRO�VWXG\���ORRNHG�LQWR�WKH�VXVFHSWLELOLW\�RI�MREV�WR�FRPSXWHUL]DWLRQ�IURP�$,�DQG
URERWLFV��DQG�FDPH�XS�ZLWK�VRPH�VREHULQJ�UHVXOWV��7KHLU�PRGHO�SUHGLFWHG�WKDW�XS�WR�����RI�86�MREV�LQ
�����ZHUH�KLJKO\�OLNHO\�WR�EHFRPH�FRPSXWHUL]HG�LQ�WKH�QH[W�������\HDUV��)LJXUH�9��

���



)LJXUH�9��'LVWULEXWLRQ�RI�86�2FFXSDWLRQDO�(PSOR\PHQW
�RYHU�WKH
3UREDELOLW\�RI�&RPSXWHUL]DWLRQ


�'LVWULEXWLRQ�EDVHG�RQ������MRE�PL[�

6RXUFH��)UH\��&�%��DQG�0�$��2VERUQH��³7KH�)XWXUH�RI�(PSOR\PHQW��+RZ�6XVFHSWLEOH�$UH�-REV�WR�&RPSXWHULVDWLRQ"́ �����6HSWHPEHU�����

3RVLWLYH�LPSDFWV
±�&RVW�UHGXFWLRQV
±�(IILFLHQF\�JDLQV
±�8QORFNLQJ�LQQRYDWLRQ��RSSRUWXQLWLHV�IRU�VPDOO�EXVLQHVV��VWDUW�XSV��VPDOOHU�EDUULHUV�WR�HQWU\��³VRIWZDUH
DV�D�VHUYLFH´�IRU�HYHU\WKLQJ�

1HJDWLYH�LPSDFWV
±�-RE�ORVVHV
±�$FFRXQWDELOLW\�DQG�OLDELOLW\
±�&KDQJH�WR�OHJDO��ILQDQFLDO�GLVFORVXUH��ULVN
±�-RE�DXWRPDWLRQ��UHIHU�WR�WKH�2[IRUG�0DUWLQ�VWXG\�

7KH�VKLIW�LQ�DFWLRQ
$GYDQFHV�LQ�DXWRPDWLRQ�ZHUH�UHSRUWHG�RQ�E\�)25781(�
³,%0¶V�:DWVRQ��ZHOO�NQRZQ�IRU�LWV�VWHOODU�SHUIRUPDQFH�LQ�WKH�79�JDPH�VKRZ�-HRSDUG\���KDV�DOUHDG\
GHPRQVWUDWHG�D�IDU�PRUH�DFFXUDWH�GLDJQRVLV�UDWH�IRU�OXQJ�FDQFHUV�WKDQ�KXPDQV�±�����YHUVXV�����LQ
VRPH�WHVWV��7KH�UHDVRQ�LV�GDWD��.HHSLQJ�SDFH�ZLWK�WKH�UHOHDVH�RI�PHGLFDO�GDWD�FRXOG�WDNH�GRFWRUV����
KRXUV�D�ZHHN��VR�GRFWRUV�FDQQRW�SRVVLEO\�UHYLHZ�WKH�DPRXQW�RI�QHZ�LQVLJKWV�RU�HYHQ�ERGLHV�RI�FOLQLFDO
HYLGHQFH�WKDW�FDQ�JLYH�DQ�HGJH�LQ�PDNLQJ�D�GLDJQRVLV��6XUJHRQV�DOUHDG\�XVH�DXWRPDWHG�V\VWHPV�WR�DLG
LQ�ORZ�LQYDVLYH�SURFHGXUHV�´
,Q�(ULN�6KHUPDQ��)25781(�����)HEUXDU\�������KWWS���IRUWXQH�FRP��������������MREV�WKDW�URERWV�

���

http://fortune.com/2015/02/25/5-jobs-that-robots-already-are-taking/


DOUHDG\�DUH�WDNLQJ�

���



6KLIW�����5RERWLFV�DQG�6HUYLFHV

7KH�WLSSLQJ�SRLQW��7KH�ILUVW�URERWLF�SKDUPDFLVW�LQ�WKH�86
%\�����������RI�UHVSRQGHQWV�H[SHFWHG�WKLV�WLSSLQJ�SRLQW�WR�KDYH�RFFXUUHG
5RERWLFV�LV�EHJLQQLQJ�WR�LQIOXHQFH�PDQ\�MREV��IURP�PDQXIDFWXULQJ�WR�DJULFXOWXUH��DQG�UHWDLO�WR�VHUYLFHV�
$FFRUGLQJ�WR�WKH�,QWHUQDWLRQDO�)HGHUDWLRQ�RI�5RERWLFV��WKH�ZRUOG�QRZ�LQFOXGHV�����PLOOLRQ�ZRUNLQJ
URERWV��DQG�PDFKLQHV�DFFRXQW�IRU�����RI�WKH�ZRUN�LQ�PDQXIDFWXULQJ�D�FDU����5RERWV�DUH�VWUHDPOLQLQJ
VXSSO\�FKDLQV�WR�GHOLYHU�PRUH�HIILFLHQW�DQG�SUHGLFWDEOH�EXVLQHVV�UHVXOWV�

3RVLWLYH�LPSDFWV
±�6XSSO\�FKDLQ�DQG�ORJLVWLFV��HOLPLQDWLRQV
±�0RUH�OHLVXUH�WLPH
±�,PSURYHG�KHDOWK�RXWFRPHV��ELJ�GDWD�IRU�SKDUPDFHXWLFDO�JDLQV�LQ�UHVHDUFK�DQG�GHYHORSPHQW�
±�%DQNLQJ�$70�DV�HDUO\�DGRSWHU
±�0RUH�DFFHVV�WR�PDWHULDOV
±�3URGXFWLRQ�³UH�VKRULQJ´��L�H��UHSODFLQJ�RYHUVHDV�ZRUNHUV�ZLWK�URERWV�

1HJDWLYH�LPSDFWV
±�-RE�ORVVHV
±�/LDELOLW\��DFFRXQWDELOLW\
±�'D\�WR�GD\�VRFLDO�QRUPV��HQG�RI���WR���DQG����KRXU�VHUYLFHV
±�+DFNLQJ�DQG�F\EHU�ULVN

7KH�VKLIW�LQ�DFWLRQ
$Q�DUWLFOH�IURP�7KH�)LVFDO�7LPHV�DSSHDULQJ�RQ�&1%&�FRP�VWDWHV�WKDW�
³5HWKLQN�5RERWLFV�UHOHDVHG�%D[WHU�>LQ�WKH�IDOO�RI�����@�DQG�UHFHLYHG�DQ�RYHUZKHOPLQJ�UHVSRQVH�IURP
WKH�PDQXIDFWXULQJ�LQGXVWU\��VHOOLQJ�RXW�RI�WKHLU�SURGXFWLRQ�FDSDFLW\�WKURXJK�$SULO�«
>,Q�$SULO@�5HWKLQN�ODXQFK>HG@�D�VRIWZDUH�SODWIRUP�WKDW�>DOORZV@�%D[WHU�WR�GR�D�PRUH�FRPSOH[
VHTXHQFLQJ�RI�WDVNV�±�IRU�H[DPSOH��SLFNLQJ�XS�D�SDUW��KROGLQJ�LW�LQ�IURQW�RI�DQ�LQVSHFWLRQ�VWDWLRQ�DQG
UHFHLYLQJ�D�VLJQDO�WR�SODFH�LW�LQ�D�µJRRG¶�RU�µQRW�JRRG¶�SLOH��7KH�FRPSDQ\�DOVR�>UHOHDVHG@�D�VRIWZDUH
GHYHORSPHQW�NLW�«�WKDW�ZLOO�DOORZ�WKLUG�SDUWLHV�±�OLNH�XQLYHUVLW\�URERWLFV�UHVHDUFKHUV�±�WR�FUHDWH
DSSOLFDWLRQV�IRU�%D[WHU�´
,Q�³7KH�5RERW�5HDOLW\��6HUYLFH�-REV�$UH�1H[W�WR�*R´��%ODLUH�%ULRG\�����0DUFK�������7KH�)LVFDO
7LPHV��KWWS���ZZZ�FQEF�FRP�LG����������

���

http://CNBC.com
http://www.cnbc.com/id/100592545


6KLIW�����%LWFRLQ�DQG�WKH�%ORFNFKDLQ

7KH�WLSSLQJ�SRLQW������RI�JOREDO�JURVV�GRPHVWLF�SURGXFW��*'3��VWRUHG�RQ�EORFNFKDLQ�WHFKQRORJ\
%\�����������RI�UHVSRQGHQWV�H[SHFWHG�WKLV�WLSSLQJ�SRLQW�WR�KDYH�RFFXUUHG
%LWFRLQ�DQG�GLJLWDO�FXUUHQFLHV�DUH�EDVHG�RQ�WKH�LGHD�RI�D�GLVWULEXWHG�WUXVW�PHFKDQLVP�FDOOHG�WKH
³EORFNFKDLQ´��D�ZD\�RI�NHHSLQJ�WUDFN�RI�WUXVWHG�WUDQVDFWLRQV�LQ�D�GLVWULEXWHG�IDVKLRQ��&XUUHQWO\��WKH�WRWDO
ZRUWK�RI�ELWFRLQ�LQ�WKH�EORFNFKDLQ�LV�DURXQG�����ELOOLRQ��RU�DERXW��������RI�JOREDO�*'3�RI�DURXQG����
WULOOLRQ�

3RVLWLYH�LPSDFWV
±�,QFUHDVHG�ILQDQFLDO�LQFOXVLRQ�LQ�HPHUJLQJ�PDUNHWV��DV�ILQDQFLDO�VHUYLFHV�RQ�WKH�EORFNFKDLQ�JDLQ�FULWLFDO
PDVV

±�'LVLQWHUPHGLDWLRQ�RI�ILQDQFLDO�LQVWLWXWLRQV��DV�QHZ�VHUYLFHV�DQG�YDOXH�H[FKDQJHV�DUH�FUHDWHG�GLUHFWO\
RQ�WKH�EORFNFKDLQ

±�$Q�H[SORVLRQ�LQ�WUDGDEOH�DVVHWV��DV�DOO�NLQGV�RI�YDOXH�H[FKDQJH�FDQ�EH�KRVWHG�RQ�WKH�EORFNFKDLQ
±�%HWWHU�SURSHUW\�UHFRUGV�LQ�HPHUJLQJ�PDUNHWV��DQG�WKH�DELOLW\�WR�PDNH�HYHU\WKLQJ�D�WUDGDEOH�DVVHW
±�&RQWDFWV�DQG�OHJDO�VHUYLFHV�LQFUHDVLQJO\�WLHG�WR�FRGH�OLQNHG�WR�WKH�EORFNFKDLQ��WR�EH�XVHG�DV
XQEUHDNDEOH�HVFURZ�RU�SURJUDPPDWLFDOO\�GHVLJQHG�VPDUW�FRQWUDFWV

±�,QFUHDVHG�WUDQVSDUHQF\��DV�WKH�EORFNFKDLQ�LV�HVVHQWLDOO\�D�JOREDO�OHGJHU�VWRULQJ�DOO�WUDQVDFWLRQV

7KH�VKLIW�LQ�DFWLRQ
6PDUWFRQWUDFWV�FRP�SURYLGHV�SURJUDPPDEOH�FRQWUDFWV�WKDW�GR�SD\RXWV�EHWZHHQ�WZR�SDUWLHV�RQFH
FHUWDLQ�FULWHULD�KDYH�EHHQ�PHW��ZLWKRXW�LQYROYLQJ�D�PLGGOHPDQ��7KHVH�FRQWUDFWV�DUH�VHFXUHG�LQ�WKH
EORFNFKDLQ�DV�³VHOI�H[HFXWLQJ�FRQWUDFWXDO�VWDWHV´��ZKLFK�HOLPLQDWH�WKH�ULVN�RI�UHO\LQJ�RQ�RWKHUV�WR�IROORZ
WKURXJK�RQ�WKHLU�FRPPLWPHQWV�

���

http://Smartcontracts.com


6KLIW�����7KH�6KDULQJ�(FRQRP\

7KH�WLSSLQJ�SRLQW��*OREDOO\�PRUH�WULSV�MRXUQH\V�YLD�FDU�VKDULQJ�WKDQ�LQ�SULYDWH�FDUV
%\�����������RI�UHVSRQGHQWV�H[SHFWHG�WKLV�WLSSLQJ�SRLQW�WR�KDYH�RFFXUUHG
7KH�FRPPRQ�XQGHUVWDQGLQJ�RI�WKLV�SKHQRPHQRQ�LV�WKH�XVXDOO\�WHFKQRORJ\�HQDEOHG�DELOLW\�IRU�HQWLWLHV
�LQGLYLGXDOV�RU�RUJDQL]DWLRQV��WR�VKDUH�WKH�XVH�RI�D�SK\VLFDO�JRRG�DVVHW��RU�VKDUH�SURYLGH�D�VHUYLFH��DW�D
OHYHO�WKDW�ZDV�QRW�QHDUO\�DV�HIILFLHQW�RU�SHUKDSV�HYHQ�SRVVLEOH�EHIRUH��7KLV�VKDULQJ�RI�JRRGV�RU
VHUYLFHV�LV�FRPPRQO\�SRVVLEOH�WKURXJK�RQOLQH�PDUNHWSODFHV��PRELOH�DSSV�ORFDWLRQ�VHUYLFHV�RU�RWKHU
WHFKQRORJ\�HQDEOHG�SODWIRUPV��7KHVH�KDYH�UHGXFHG�WKH�WUDQVDFWLRQ�FRVWV�DQG�IULFWLRQ�LQ�WKH�V\VWHP�WR�D
SRLQW�ZKHUH�LW�LV�DQ�HFRQRPLF�JDLQ�IRU�DOO�LQYROYHG��GLYLGHG�LQ�PXFK�ILQHU�LQFUHPHQWV�
:HOO�NQRZQ�H[DPSOHV�RI�WKH�VKDULQJ�HFRQRP\�H[LVW�LQ�WKH�WUDQVSRUWDWLRQ�VHFWRU��=LSFDU�SURYLGHV�RQH
PHWKRG�IRU�SHRSOH�WR�VKDUH�XVH�RI�D�YHKLFOH�IRU�VKRUWHU�SHULRGV�RI�WLPH�DQG�PRUH�UHDVRQDEO\�WKDQ
WUDGLWLRQDO�UHQWDO�FDU�FRPSDQLHV��5HOD\5LGHV�SURYLGHV�D�SODWIRUP�WR�ORFDWH�DQG�ERUURZ�VRPHRQH¶V
SHUVRQDO�YHKLFOH�IRU�D�SHULRG�RI�WLPH��8EHU�DQG�/\IW�SURYLGH�PXFK�PRUH�HIILFLHQW�³WD[L�OLNH´�VHUYLFHV
IURP�LQGLYLGXDOV��EXW�DJJUHJDWHG�WKURXJK�D�VHUYLFH��HQDEOHG�E\�ORFDWLRQ�VHUYLFHV�DQG�DFFHVVHG�WKURXJK
PRELOH�DSSV��,Q�DGGLWLRQ��WKH\�DUH�DYDLODEOH�DW�D�PRPHQW¶V�QRWLFH�
7KH�VKDULQJ�HFRQRP\�KDV�DQ\�QXPEHU�RI�LQJUHGLHQWV��FKDUDFWHULVWLFV�RU�GHVFULSWRUV��WHFKQRORJ\
HQDEOHG��SUHIHUHQFH�IRU�DFFHVV�RYHU�RZQHUVKLS��SHHU�WR�SHHU��VKDULQJ�RI�SHUVRQDO�DVVHWV��YHUVXV
FRUSRUDWH�DVVHWV���HDVH�RI�DFFHVV��LQFUHDVHG�VRFLDO�LQWHUDFWLRQ��FROODERUDWLYH�FRQVXPSWLRQ�DQG�RSHQO\
VKDUHG�XVHU�IHHGEDFN��UHVXOWLQJ�LQ�LQFUHDVHG�WUXVW���1RW�DOO�DUH�SUHVHQW�LQ�HYHU\�³VKDULQJ�HFRQRP\´
WUDQVDFWLRQ�

3RVLWLYH�LPSDFWV
±�,QFUHDVHG�DFFHVV�WR�WRROV�DQG�RWKHU�XVHIXO�SK\VLFDO�UHVRXUFHV
±�%HWWHU�HQYLURQPHQWDO�RXWFRPHV��OHVV�SURGXFWLRQ�DQG�IHZHU�DVVHWV�UHTXLUHG�
±�0RUH�SHUVRQDO�VHUYLFHV�DYDLODEOH
±�,QFUHDVHG�DELOLW\�WR�OLYH�RII�FDVK�IORZ��ZLWK�OHVV�QHHG�IRU�VDYLQJV�WR�EH�DEOH�WR�DIIRUG�XVH�RI�DVVHWV�
±�%HWWHU�DVVHW�XWLOL]DWLRQ
±�/HVV�RSSRUWXQLW\�IRU�ORQJ�WHUP�DEXVH�RI�WUXVW�EHFDXVH�RI�GLUHFW�DQG�SXEOLF�IHHGEDFN�ORRSV
±�&UHDWLRQ�RI�VHFRQGDU\�HFRQRPLHV��8EHU�GULYHUV�GHOLYHULQJ�JRRGV�RU�IRRG�

1HJDWLYH�LPSDFWV
±�/HVV�UHVLOLHQFH�DIWHU�D�MRE�ORVV��EHFDXVH�RI�OHVV�VDYLQJV�
±�0RUH�FRQWUDFW���WDVN�EDVHG�ODERXU��YHUVXV�W\SLFDOO\�PRUH�VWDEOH�ORQJ�WHUP�HPSOR\PHQW�
±�'HFUHDVHG�DELOLW\�WR�PHDVXUH�WKLV�SRWHQWLDOO\�JUH\�HFRQRP\
±�0RUH�RSSRUWXQLW\�IRU�VKRUW�WHUP�DEXVH�RI�WUXVW
±�/HVV�LQYHVWPHQW�FDSLWDO�DYDLODEOH�LQ�WKH�V\VWHP

8QNQRZQ��RU�FXWV�ERWK�ZD\V
±�&KDQJHG�SURSHUW\�DQG�DVVHW�RZQHUVKLS
±�0RUH�VXEVFULSWLRQ�PRGHOV
±�/HVV�VDYLQJV
±�/DFN�RI�FODULW\�RQ�ZKDW�³ZHDOWK´�DQG�³ZHOO�RII´�PHDQ

���



±�/HVV�FODULW\�RQ�ZKDW�FRQVWLWXWHV�D�³MRE´
±�'LIILFXOW\�LQ�PHDVXULQJ�WKLV�SRWHQWLDOO\�³JUH\´�HFRQRP\
±�7D[DWLRQ�DQG�UHJXODWLRQ�DGMXVWLQJ�IURP�RZQHUVKLS�VDOHV�EDVHG�PRGHOV�WR�XVH�EDVHG�PRGHOV

7KH�VKLIW�LQ�DFWLRQ
$�SDUWLFXODU�QRWLRQ�RI�RZQHUVKLS�XQGHUOLHV�WKLV�GHYHORSPHQW�DQG�LV�UHIOHFWHG�LQ�WKH�IROORZLQJ�TXHVWLRQV�
±�7KH�ODUJHVW�UHWDLOHU�GRHVQ¶W�RZQ�D�VLQJOH�VWRUH"��$PD]RQ�
±�7KH�ODUJHVW�SURYLGHU�RI�VOHHSLQJ�URRPV�GRHVQ¶W�RZQ�D�VLQJOH�KRWHO"��$LUEQE�
±�7KH�ODUJHVW�SURYLGHU�RI�WUDQVSRUWDWLRQ�GRHVQ¶W�RZQ�D�VLQJOH�FDU"��8EHU�

���



6KLIW�����*RYHUQPHQWV�DQG�WKH�%ORFNFKDLQ

7KH�WLSSLQJ�SRLQW��7D[�FROOHFWHG�IRU�WKH�ILUVW�WLPH�E\�D�JRYHUQPHQW�YLD�D�EORFNFKDLQ
%\�����������RI�UHVSRQGHQWV�H[SHFWHG�WKLV�WLSSLQJ�SRLQW�WR�KDYH�RFFXUUHG
7KH�EORFNFKDLQ�FUHDWHV�ERWK�RSSRUWXQLWLHV�DQG�FKDOOHQJHV�IRU�FRXQWULHV��2Q�WKH�RQH�KDQG��LW�LV
XQUHJXODWHG�DQG�QRW�RYHUVHHQ�E\�DQ\�FHQWUDO�EDQN��PHDQLQJ�OHVV�FRQWURO�RYHU�PRQHWDU\�SROLF\��2Q�WKH
RWKHU�KDQG��LW�FUHDWHV�WKH�DELOLW\�IRU�QHZ�WD[LQJ�PHFKDQLVPV�WR�EH�EXLOW�LQWR�WKH�EORFNFKDLQ�LWVHOI��H�J��D
VPDOO�WUDQVDFWLRQ�WD[��

8QNQRZQ�LPSDFWV��RU�FXW�ERWK�ZD\V
±�&HQWUDO�EDQNV�DQG�PRQHWDU\�SROLF\
±�&RUUXSWLRQ
±�5HDO�WLPH�WD[DWLRQ
±�5ROH�RI�JRYHUQPHQW

7KH�VKLIW�LQ�DFWLRQ
,Q�������WKH�ILUVW�YLUWXDO�QDWLRQ��%LW1DWLRQ��ZDV�FUHDWHG�XVLQJ�EORFNFKDLQ�DV�WKH�IRXQGDWLRQ�LGHQWLILFDWLRQ
WHFKQRORJ\�IRU�FLWL]HQ¶V�LGHQWLW\�FDUGV��$W�WKH�VDPH�WLPH��(VWRQLD�EHFDPH�WKH�ILUVW�UHDO�JRYHUQPHQW�WR
GHSOR\�WKH�EORFNFKDLQ�WHFKQRORJ\�
6RXUFHV��KWWSV���ELWQDWLRQ�FR���KWWS���ZZZ�S\PQWV�FRP�QHZV������HVWRQLDQ�QDWLRQDO�LG�FDUGV�
HPEUDFH�HOHFWURQLF�SD\PHQW�FDSDELOLWLHV�

���

https://bitnation.co/
http://www.pymnts.com/news/2014/estonian-national-id-cards-embrace-electronic-payment-capabilities/


6KLIW������'�3ULQWLQJ�DQG�0DQXIDFWXULQJ

7KH�WLSSLQJ�SRLQW��7KH�ILUVW��'�SULQWHG�FDU�LQ�SURGXFWLRQ
%\�����������RI�UHVSRQGHQWV�H[SHFWHG�WKLV�WLSSLQJ�SRLQW�WR�KDYH�RFFXUUHG
�'�SULQWLQJ��RU�DGGLWLYH�PDQXIDFWXULQJ��LV�WKH�SURFHVV�RI�FUHDWLQJ�D�SK\VLFDO�REMHFW�E\�SULQWLQJ�LW�OD\HU
XSRQ�OD\HU�IURP�D�GLJLWDO��'�GUDZLQJ�RU�PRGHO��,PDJLQH�FUHDWLQJ�D�ORDI�RI�EUHDG��VOLFH�E\�VOLFH���'
SULQWLQJ�KDV�WKH�SRWHQWLDO�WR�FUHDWH�YHU\�FRPSOH[�SURGXFWV�ZLWKRXW�FRPSOH[�HTXLSPHQW����(YHQWXDOO\�
PDQ\�GLIIHUHQW�NLQGV�RI�PDWHULDOV�ZLOO�EH�XVHG�LQ�WKH��'�SULQWHU��VXFK�DV�SODVWLF��DOXPLQLXP��VWDLQOHVV
VWHHO��FHUDPLF�RU�HYHQ�DGYDQFHG�DOOR\V��DQG�WKH�SULQWHU�ZLOO�EH�DEOH�WR�GR�ZKDW�D�ZKROH�IDFWRU\�ZDV
RQFH�UHTXLUHG�WR�DFFRPSOLVK��,W�LV�DOUHDG\�EHLQJ�XVHG�LQ�D�UDQJH�RI�DSSOLFDWLRQV��IURP�PDNLQJ�ZLQG
WXUELQHV�WR�WR\V�
2YHU�WLPH���'�SULQWHUV�ZLOO�RYHUFRPH�WKH�REVWDFOHV�RI�VSHHG��FRVW�DQG�VL]H��DQG�EHFRPH�PRUH
SHUYDVLYH��*DUWQHU�KDV�GHYHORSHG�D�³+\SH�&\FOH´�FKDUW��)LJXUH�9,��VKRZLQJ�WKH�YDULRXV�VWDJHV�RI
GLIIHUHQW��'�SULQWLQJ�FDSDELOLWLHV�DQG�WKHLU�PDUNHW�LPSDFW��DQG�SORWWLQJ�PRVW�EXVLQHVV�XVHV�RI�WKH
WHFKQRORJ\�DV�HQWHULQJ�WKH�³VORSH�RI�HQOLJKWHQPHQW´���

���



)LJXUH�9,��+\SH�&\FOH�IRU��'�3ULQWLQJ

6RXUFH��*DUWQHU��-XO\������

3RVLWLYH�LPSDFWV
±�$FFHOHUDWHG�SURGXFW�GHYHORSPHQW
±�5HGXFWLRQ�LQ�WKH�GHVLJQ�WR�PDQXIDFWXULQJ�F\FOH
±�(DVLO\�PDQXIDFWXUHG�LQWULFDWH�SDUWV��QRW�SRVVLEOH�RU�GLIILFXOW�WR�GR�HDUOLHU�
±�5LVLQJ�GHPDQG�IRU�SURGXFW�GHVLJQHUV
±�(GXFDWLRQDO�LQVWLWXWLRQV�XVLQJ��'�SULQWLQJ�WR�DFFHOHUDWH�OHDUQLQJ�DQG�XQGHUVWDQGLQJ
±�'HPRFUDWL]HG�SRZHU�RI�FUHDWLRQ�PDQXIDFWXULQJ��ERWK�OLPLWHG�RQO\�E\�WKH�GHVLJQ�
±�7UDGLWLRQDO�PDVV�PDQXIDFWXULQJ�UHVSRQGLQJ�WR�WKH�FKDOOHQJH�E\�ILQGLQJ�ZD\V�WR�UHGXFH�FRVWV�DQG�WKH
VL]H�RI�PLQLPXP�UXQV

±�*URZWK�LQ�RSHQ�VRXUFH�³SODQV´�WR�SULQW�D�UDQJH�RI�REMHFWV
±�%LUWK�RI�D�QHZ�LQGXVWU\�VXSSO\LQJ�SULQWLQJ�PDWHULDOV
±�5LVH�LQ�HQWUHSUHQHXULDO�RSSRUWXQLWLHV�LQ�WKH�VSDFH��
±�(QYLURQPHQWDO�EHQHILWV�IURP�UHGXFHG�WUDQVSRUWDWLRQ�UHTXLUHPHQWV

1HJDWLYH�LPSDFWV
±�*URZWK�LQ�ZDVWH�IRU�GLVSRVDO��DQG�IXUWKHU�EXUGHQ�RQ�WKH�HQYLURQPHQW
±�3URGXFWLRQ�RI�SDUWV�LQ�WKH�OD\HU�SURFHVV�WKDW�DUH�DQLVRWURSLF��L�H��WKHLU�VWUHQJWK�LV�QRW�WKH�VDPH�LQ�DOO
GLUHFWLRQV��ZKLFK�FRXOG�OLPLW�WKH�IXQFWLRQDOLW\�RI�SDUWV

±�-RE�ORVVHV�LQ�D�GLVUXSWHG�LQGXVWU\
±�3ULPDF\�RI�LQWHOOHFWXDO�SURSHUW\�DV�D�VRXUFH�RI�YDOXH�LQ�SURGXFWLYLW\
±�3LUDF\
±�%UDQG�DQG�SURGXFW�TXDOLW\

8QNQRZQ��RU�FXWV�ERWK�ZD\V
±�3RWHQWLDO�WKDW�DQ\�LQQRYDWLRQ�FDQ�EH�LQVWDQWO\�FRSLHG

���



7KH�VKLIW�LQ�DFWLRQ
$Q�H[DPSOH�RI��'�SULQWLQJ�IRU�PDQXIDFWXULQJ�KDV�EHHQ�UHFHQWO\�FRYHUHG�E\�)25781(�
³*HQHUDO�(OHFWULF¶V�/HDS�MHW�HQJLQH�LV�QRW�RQO\�RQH�RI�WKH�FRPSDQ\¶V�EHVWVHOOHUV��LW¶V�JRLQJ�WR
LQFRUSRUDWH�D�IXHO�QR]]OH�SURGXFHG�HQWLUHO\�WKURXJK�DGGLWLYH�PDQXIDFWXULQJ��7KH�SURFHVV��SRSXODUO\
NQRZQ�DV���'�SULQWLQJ��LQYROYHV�EXLOGLQJ�XS�OD\HUV�RI�PDWHULDO��LQ�WKLV�FDVH�DOOR\HG�PHWDOV��DFFRUGLQJ�WR
SUHFLVH�GLJLWDO�SODQV��*(�LV�FXUUHQWO\�FRPSOHWLQJ�WHVWLQJ�RI�WKH�QHZ�/HDS�HQJLQHV��EXW�WKH�EHQHILW�RI
DGGLWLYH�PDQXIDFWXUHG�SDUWV�KDV�DOUHDG\�EHHQ�SURYHQ�RQ�RWKHU�PRGHOV�´

6RXUFH��³*(¶V�ILUVW��'�SULQWHG�SDUWV�WDNH�IOLJKW´��$QGUHZ�=DOHVNL��)25781(�����0D\������
KWWS���IRUWXQH�FRP������������JH��G�SULQWHG�MHW�HQJLQH�SDUWV�

���

http://fortune.com/2015/05/12/ge-3d-printed-jet-engine-parts/


6KLIW������'�3ULQWLQJ�DQG�+XPDQ�+HDOWK

7KH�WLSSLQJ�SRLQW��7KH�ILUVW�WUDQVSODQW�RI�D��'�SULQWHG�OLYHU
%\�����������RI�UHVSRQGHQWV�H[SHFWHG�WKLV�WLSSLQJ�SRLQW�WR�KDYH�RFFXUUHG
2QH�GD\���'�SULQWHUV�PD\�FUHDWH�QRW�RQO\�WKLQJV��EXW�DOVR�KXPDQ�RUJDQV�±�D�SURFHVV�FDOOHG�ELRSULQWLQJ�
,Q�PXFK�WKH�VDPH�SURFHVV�DV�IRU�SULQWHG�REMHFWV��DQ�RUJDQ�LV�SULQWHG�OD\HU�E\�OD\HU�IURP�D�GLJLWDO��'
PRGHO����7KH�PDWHULDO�XVHG�WR�SULQW�DQ�RUJDQ�ZRXOG�REYLRXVO\�EH�GLIIHUHQW�IURP�ZKDW�LV�XVHG�WR�SULQW�D
ELNH��DQG�H[SHULPHQWLQJ�FDQ�EH�GRQH�ZLWK�WKH�NLQGV�RI�PDWHULDOV�WKDW�ZLOO�ZRUN��VXFK�DV�WLWDQLXP
SRZGHU�IRU�PDNLQJ�ERQHV���'�SULQWLQJ�KDV�JUHDW�SRWHQWLDO�WR�VHUYLFH�FXVWRP�GHVLJQ�QHHGV��DQG��WKHUH�LV
QRWKLQJ�PRUH�FXVWRP�WKDQ�D�KXPDQ�ERG\�

3RVLWLYH�LPSDFWV
±�$GGUHVVLQJ�WKH�VKRUWDJH�RI�GRQDWHG�RUJDQV��DQ�DYHUDJH�RI����SHRSOH�GLH�HDFK�GD\�ZDLWLQJ�IRU
WUDQVSODQWV�WKDW�FDQ¶W�WDNH�SODFH�EHFDXVH�RI�WKH�ODFN�RI�DQ�RUJDQ���

±�3URVWKHWLF�SULQWLQJ��OLPE�ERG\�SDUW�UHSODFHPHQWV
±�+RVSLWDOV�SULQWLQJ�IRU�HDFK�SDWLHQW�UHTXLULQJ�VXUJHU\��H�J��VSOLQWV��FDVWV��LPSODQWV��VFUHZV�
±�3HUVRQDOL]HG�PHGLFLQH���'�SULQWLQJ�JURZLQJ�IDVWHVW�ZKHUH�HDFK�FXVWRPHU�QHHGV�D�VOLJKWO\�GLIIHUHQW
YHUVLRQ�RI�D�ERG\�SDUW��H�J��D�FURZQ�IRU�D�WRRWK�

±�3ULQWLQJ�FRPSRQHQWV�RI�PHGLFDO�HTXLSPHQW�WKDW�DUH�GLIILFXOW�RU�H[SHQVLYH�WR�VRXUFH��VXFK�DV
WUDQVGXFHUV��

±�3ULQWLQJ��IRU�H[DPSOH��GHQWDO�LPSODQWV��SDFHPDNHUV�DQG�SHQV�IRU�ERQH�IUDFWXUH�DW�ORFDO�KRVSLWDOV
LQVWHDG�RI�LPSRUWLQJ�WKHP��WR�UHGXFH�WKH�FRVW�RI�RSHUDWLRQV

±�)XQGDPHQWDO�FKDQJHV�LQ�GUXJ�WHVWLQJ��ZKLFK�FDQ�EH�GRQH�RQ�UHDO�KXPDQ�REMHFWV�JLYHQ�WKH�DYDLODELOLW\
RI�IXOO\�SULQWHG�RUJDQV

±�3ULQWLQJ�RI�IRRG��WKXV�LPSURYLQJ�IRRG�VHFXULW\

1HJDWLYH�LPSDFWV
±�8QFRQWUROOHG�RU�XQUHJXODWHG�SURGXFWLRQ�RI�ERG\�SDUWV��PHGLFDO�HTXLSPHQW�RU�IRRG
±�*URZWK�LQ�ZDVWH�IRU�GLVSRVDO��DQG�IXUWKHU�EXUGHQ�RQ�WKH�HQYLURQPHQW
±�0DMRU�HWKLFDO�GHEDWHV�VWHPPLQJ�IURP�WKH�SULQWLQJ�RI�ERG\�SDUWV�DQG�ERGLHV��:KR�ZLOO�FRQWURO�WKH
DELOLW\�WR�SURGXFH�WKHP"�:KR�ZLOO�HQVXUH�WKH�TXDOLW\�RI�WKH�UHVXOWLQJ�RUJDQV"

±�3HUYHUWHG�GLVLQFHQWLYHV�IRU�KHDOWK��,I�HYHU\WKLQJ�FDQ�EH�UHSODFHG��ZK\�OLYH�LQ�D�KHDOWK\�ZD\"
±�,PSDFW�RQ�DJULFXOWXUH�IURP�SULQWLQJ�IRRG

7KH�VKLIW�LQ�DFWLRQ
7KH�ILUVW�XVH�RI�D��'�SULQWHG�VSLQH�LPSODQW�ZDV�UHSRUWHG�E\�3RSXODU�6FLHQFH�
³>,Q�����@��GRFWRUV�DW�3HNLQJ�8QLYHUVLW\�7KLUG�+RVSLWDO�VXFFHVVIXOO\�LPSODQWHG�WKH�ILUVW�HYHU���'�
SULQWHG�VHFWLRQ�RI�YHUWHEUD�LQWR�>D@�\RXQJ�SDWLHQW�WR�UHSODFH�D�FDQFHURXV�YHUWHEUD�LQ�KLV�QHFN��7KH
UHSODFHPHQW�YHUWHEUD�ZDV�PRGHOOHG�IURP�WKH�ER\¶V�H[LVWLQJ�YHUWHEUD��ZKLFK�PDGH�LW�HDVLHU�IRU�WKHP�WR
LQWHJUDWH�
6RXUFH��³%R\�*LYHQ�D���'�3ULQWHG�6SLQH�,PSODQW��/RUHQ�*UXVK��3RSXODU�6FLHQFH�����$XJXVW
������KWWS���ZZZ�SRSVFL�FRP�DUWLFOH�VFLHQFH�ER\�JLYHQ���G�SULQWHG�VSLQH�LPSODQW

���

http://www.popsci.com/article/science/boy-given-3-d-printed-spine-implant


���



6KLIW������'�3ULQWLQJ�DQG�&RQVXPHU
3URGXFWV

7KH�WLSSLQJ�SRLQW�����RI�FRQVXPHU�SURGXFWV�SULQWHG�LQ��'
%\�����������RI�UHVSRQGHQWV�H[SHFWHG�WKLV�WLSSLQJ�SRLQW�WR�KDYH�RFFXUUHG
%HFDXVH��'�SULQWLQJ�FDQ�EH�GRQH�E\�DQ\RQH�ZLWK�D��'�SULQWHU��LW�FUHDWHV�RSSRUWXQLWLHV�IRU�W\SLFDO
FRQVXPHU�SURGXFWV�WR�EH�SULQWHG�ORFDOO\�DQG�RQ�GHPDQG��LQVWHDG�RI�KDYLQJ�WR�EH�ERXJKW�DW�VKRSV��$��'
SULQWHU�ZLOO�HYHQWXDOO\�EH�DQ�RIILFH�RU�HYHQ�D�KRPH�DSSOLDQFH��7KLV�IXUWKHU�UHGXFHV�WKH�FRVW�RI
DFFHVVLQJ�FRQVXPHU�JRRGV�DQG�LQFUHDVHV�WKH�DYDLODELOLW\�RI��'�SULQWHG�REMHFWV��&XUUHQW�XVDJH�DUHDV�IRU
�'�SULQWLQJ��)LJXUH�9,,��LQGLFDWH�VHYHUDO�VHFWRUV�UHODWHG�WR�GHYHORSLQJ�DQG�SURGXFLQJ�FRQVXPHU
SURGXFWV��SURRI�RI�FRQFHSW��SURWRW\SH�DQG�SURGXFWLRQ��

���



)LJXUH�9,,��8VH�RI��'�3ULQWLQJ�LQ�9DULRXV�$UHDV����RI�UHVSRQGHQWV
�


�3HUFHQWDJHV�DUH�RI�UHVSRQGHQWV�IURP�WKH�6FXOSWHR�VXUYH\�

6RXUFH��6FXOSWHR��7KH�6WDWH�RI��'�3ULQWLQJ��VXUYH\�RI�������SHRSOH���DV�SXEOLVKHG�LQ�+HGVWURP��-���³7KH
6WDWH�RI��'�3ULQWLQJ«´��4XRUD���

3RVLWLYH�LPSDFWV
±�0RUH�SHUVRQDOL]HG�SURGXFWV�DQG�SHUVRQDO�IDEULFDWLRQ
±�&UHDWLQJ�QLFKH�SURGXFWV��DQG�PDNLQJ�PRQH\�VHOOLQJ�WKHP
±�)DVWHVW�JURZWK�RI��'�SULQWLQJ�ZKHUH�HDFK�FXVWRPHU�KDV�VOLJKWO\�GLIIHUHQW�QHHGV�IURP�D�SURGXFW�±
H�J��D�SDUWLFXODU�VKDSHG�IRRW�UHTXLUHV�D�VSHFLDOO\�VL]HG�VKRH

±�5HGXFHG�ORJLVWLFV�FRVWV��ZLWK�WKH�SRVVLELOLW\�RI�KXJH�HQHUJ\�VDYLQJV���
±�&RQWULEXWLQJ�WR�DEXQGDQW�ORFDO�DFWLYLWLHV��FUDIWLQJ�RZQ�JRRGV�WKDW�EHQHILW�IURP�WKH�UHPRYDO�RI�ORJLVWLFV
FRVWV��FLUFXODU�HFRQRP\�

1HJDWLYH�LPSDFWV
±�*OREDO�DQG�UHJLRQDO�VXSSO\�DQG�ORJLVWLFV�FKDLQ��ORZHU�GHPDQG�UHVXOWLQJ�LQ�MRE�ORVVHV
±�*XQ�FRQWURO��RSHQLQJ�RSSRUWXQLWLHV�IRU�SULQWLQJ�REMHFWV�ZLWK�KLJK�OHYHOV�RI�DEXVH��VXFK�DV�JXQV
±�*URZWK�LQ�ZDVWH�IRU�GLVSRVDO��DQG�IXUWKHU�EXUGHQ�RQ�WKH�HQYLURQPHQW
±�0DMRU�GLVUXSWLRQ�RI�SURGXFWLRQ�FRQWUROV��FRQVXPHU�UHJXODWLRQV��WUDGH�EDUULHUV��SDWHQWV��WD[HV�DQG�RWKHU
JRYHUQPHQW�UHVWULFWLRQV��DQG��WKH�VWUXJJOH�WR�DGDSW

7KH�VKLIW�LQ�DFWLRQ
$OPRVW����������'�SULQWHUV�ZHUH�VKLSSHG�ZRUOGZLGH�LQ�������D�����LQFUHDVH�IURP�������7KH�PDMRULW\
RI�SULQWHUV��VHOOLQJ�IRU�XQGHU����������DUH�WKXV�VXLWDEOH�IRU�DSSOLFDWLRQV�IURP�ODERXUDWRULHV�DQG�VFKRROV
WR�VPDOO�PDQXIDFWXULQJ�EXVLQHVVHV��$V�D�UHVXOW��WKH�VL]H�RI�WKH��'�PDWHULDOV�DQG�VHUYLFHV�LQGXVWU\�JUHZ
VWURQJO\��WR������ELOOLRQ����

���



6KLIW�����'HVLJQHU�%HLQJV����

7KH�WLSSLQJ�SRLQW��7KH�ILUVW�KXPDQ�ZKRVH�JHQRPH�ZDV�GLUHFWO\�DQG�GHOLEHUDWHO\�HGLWHG�LV�ERUQ
6LQFH�WKH�WXUQ�RI�WKH�FHQWXU\��WKH�FRVW�RI�VHTXHQFLQJ�DQ�HQWLUH�KXPDQ�JHQRPH�KDV�IDOOHQ�E\�DOPRVW�VL[
RUGHUV�RI�PDJQLWXGH��7KH�KXPDQ�JHQRPH�SURMHFW�VSHQW������ELOOLRQ�WR�SURGXFH�WKH�ILUVW�HQWLUH�JHQRPH�LQ
������%\������WKH�FRVW�SHU�JHQRPH�ZDV�GRZQ�WR����N�ZKLOH�WRGD\�LW�LV�SRVVLEOH�IRU�UHVHDUFKHUV�WR�SD\
D�ODE�VSHFLDOLVLQJ�LQ�VXFK�PDWWHUV�RQO\�������WR�VHTXHQFH�D�KXPDQ�JHQRPH��$�VLPLODU�WUHQG�KDV
RFFXUUHG�PRUH�UHFHQWO\�LQ�JHQRPH�HGLWLQJ�ZLWK�WKH�GHYHORSPHQW�RI�WKH�&5,635�&DV��PHWKRG��ZKLFK�LV
EHLQJ�ZLGHO\�DGRSWHG�GXH�WR�LWV�KLJKHU�HIIHFWLYHQHVV�DQG�HIILFLHQF\�DQG�ORZHU�FRVW�WKDQ�SUHYLRXV
DSSURDFKHV��
7KH�UHDO�UHYROXWLRQ�LV�KHQFH�QRW�WKH�VXGGHQ�DELOLW\�IRU�GHGLFDWHG�VFLHQWLVWV�WR�HGLW�WKH�JHQHV�RI�SODQWV
DQG�DQLPDOV��EXW�UDWKHU�WKH�LQFUHDVHG�HDVH�WKDW�QHZ�VHTXHQFLQJ�DQG�HGLWLQJ�WHFKQRORJLHV�SURYLGH��YDVWO\
LQFUHDVLQJ�WKH�QXPEHU�RI�UHVHDUFKHUV�ZKR�DUH�DEOH�WR�FRQGXFW�H[SHULPHQWV

3RVLWLYH�LPSDFWV
±�+LJKHU�DJULFXOWXUDO�\LHOGV�WKDQNV�WR�FURSV�DQG�FURS�WUHDWPHQWV�ZKLFK�DUH�PRUH�UREXVW��HIIHFWLYH�DQG
SURGXFWLYH

±�0RUH�HIIHFWLYH�PHGLFDO�WKHUDSLHV�YLD�SHUVRQDOLVHG�PHGLFLQH�
±�)DVWHU��PRUH�DFFXUDWH��OHVV�LQYDVLYH�PHGLFDO�GLDJQRVWLFV
±�+LJKHU�OHYHOV�RI�XQGHUVWDQGLQJ�RI�KXPDQ�LPSDFW�RQ�QDWXUH
±�5HGXFHG�LQFLGHQFH�RI�JHQHWLF�GLVHDVH�DQG�UHODWHG�VXIIHULQJ

1HJDWLYH�LPSDFWV
±�5LVN�RI�LQWHUDFWLRQ�EHWZHHQ�HGLWHG�SODQWV�DQLPDOV�KXPDQ�HQYLURQPHQWDO�KHDOWK
±�([DFHUEDWHG�LQHTXDOLW\�GXH�WR�KLJK�FRVW�RI�DFFHVV�WR�WKHUDSLHV
±�6RFLDO�EDFNODVK�RU�UHMHFWLRQ�RI�JHQH�HGLWLQJ�WHFKQRORJLHV
±�0LVXVH�RI�JHQHWLF�GDWD�E\�JRYHUQPHQWV�RU�FRPSDQLHV
±�,QWHUQDWLRQDO�GLVDJUHHPHQWV�DERXW�HWKLFDO�XVH�RI�JHQRPH�HGLWLQJ�WHFKQRORJLHV

8QNQRZQ�RU�FXWV�ERWK�ZD\V
±�,QFUHDVHG�ORQJHYLW\
±�(WKLFDO�GLOHPPDV�UHJDUGLQJ�QDWXUH�RI�KXPDQLW\
±�&XOWXUDO�VKLIWV

7KH�VKLIW�LQ�DFWLRQ
³,Q�0DUFK�������OHDGLQJ�VFLHQWLVWV�SXEOLVK�D�1DWXUH�DUWLFOH�FDOOLQJ�IRU�D�PRUDWRULXP�RQ�HGLWLQJ�KXPDQ
HPEU\RV��KLJKOLJKWLQJ�³JUDYH�FRQFHUQV�UHJDUGLQJ�WKH�HWKLFDO�DQG�VDIHW\�LPSOLFDWLRQV�RI�WKLV�UHVHDUFK´�
2QO\�RQH�PRQWK�ODWHU��LQ�$SULO�������³5HVHDUFKHUV�OHG�E\�-XQMLX�+XDQJ�RI�<DW�VHQ�8QLYHUVLW\�LQ
*XDQJ]KRX�SXEOLVKHG�WKH�ZRUOG¶V�ILUVW�VFLHQWLILF�SDSHU�RQ�DOWHULQJ�WKH�'1$�RI�KXPDQ�HPEU\RV�´
6RXUFHV��KWWS���ZZZ�QDWXUH�FRP�QHZV�GRQ�W�HGLW�WKH�KXPDQ�JHUP�OLQH����������
KWWS���T]�FRP��������FKLQHVH�UHVHDUFKHUV�DUH�WKH�ILUVW�WR�JHQHWLFDOO\�PRGLI\�D�KXPDQ�HPEU\R�
DQG�PDQ\�VFLHQWLVWV�WKLQN�WKH\YH�JRQH�WRR�IDU�

���

http://www.nature.com/news/don-t-edit-the-human-germ-line-1.17111
http://qz.com/389494/chinese-researchers-are-the-first-to-genetically-modify-a-human-embryo-and-many-scientists-think-theyve-gone-too-far/


���



6KLIW�����1HXURWHFKQRORJLHV����

7KH�WLSSLQJ�SRLQW��7KH�ILUVW�KXPDQ�ZLWK�IXOO\�DUWLILFLDO�PHPRU\�LPSODQWHG�LQ�WKH�EUDLQ
7KHUH�LV�QRW�RQH�DUHD�RI�RXU�SHUVRQDO�DQG�SURIHVVLRQDO�OLYHV�WKDW�FDQQRW�EHQHILW�IURP�D�EHWWHU
XQGHUVWDQGLQJ�RI�KRZ�RXU�EUDLQ�IXQFWLRQV�±�DW�ERWK�WKH�LQGLYLGXDO�DQG�FROOHFWLYH�OHYHOV��7KLV�LV
XQGHUVFRUHG�E\�WKH�IDFW�WKDW�±�RYHU�WKH�SDVW�IHZ�\HDUV���WZR�RI�WKH�PRVW�IXQGHG�UHVHDUFK�SURJUDPV�LQ
WKH�ZRUOG�DUH�LQ�EUDLQ�VFLHQFHV��7KH�+XPDQ�%UDLQ�3URMHFW��D�¼��ELOOLRQ�SURMHFW�RYHU����\HDUV�IXQGHG
E\�WKH�(XURSHDQ�&RPPLVVLRQ��DQG�3UHVLGHQW�2EDPD¶V�%UDLQ�5HVHDUFK�7KURXJK�$GYDQFLQJ
,QQRYDWLYH�1HXURWHFKQRORJLHV��%5$,1��,QLWLDWLYH��$OWKRXJK�WKHVH�SURJUDPV�DUH�SULPDULO\�IRFXVHG
RQ�VFLHQWLILF�DQG�PHGLFDO�UHVHDUFK��ZH�DUH�DOVR�ZLWQHVVLQJ�WKH�UDSLG�JURZWK��DQG�LQIOXHQFH��RI
QHXURWHFKQRORJLHV�LQ�QRQ�PHGLFDO�DVSHFWV�RI�RXU�OLYHV��1HXURWHFKQRORJ\�FRQVLVWV�RI�PRQLWRULQJ�EUDLQ
DFWLYLW\�DQG�ORRNLQJ�DW�KRZ�WKH�EUDLQ�FKDQJHV�DQG�RU�LQWHUIDFHV�ZLWK�WKH�ZRUOG�
,Q�������IRU�H[DPSOH��WKH�SRUWDELOLW\�DQG�WKH�DIIRUGDELOLW\�RI�QHXUR�KHDGVHWV��ZKLFK�DOUHDG\�FRVW�OHVV
WKDQ�D�JDPLQJ�FRQVROH��RIIHU�XQSUHFHGHQWHG�SRVVLELOLWLHV���PDUNLQJ�ZKDW�LV�OLNHO\�WR�EH�QRW�RQO\�D
QHXUR�UHYROXWLRQ��EXW�DOVR�D�VRFLHWDO�RQH����

3RVLWLYH�LPSDFWV
±�'LVDEOHG�SHRSOH�FDQ�QRZ�FRQWURO�SURVWKHWLF�OLPEV�RU�ZKHHO�FKDLUV�³ZLWK�WKHLU�PLQGV´�
±�1HXURIHHGEDFN��WKH�SRVVLELOLW\�WR�PRQLWRU�EUDLQ�DFWLYLW\�LQ�UHDO�WLPH��RIIHUV�FRXQWOHVV�SRVVLELOLWLHV�WR
KHOS�ILJKW�DGGLFWLRQV��UHJXODWH�IRRG�EHKDYLRXU��DQG�LPSURYH�SHUIRUPDQFHV�UDQJLQJ�IURP�VSRUWV�WR�WKH
FODVVURRP�

±�%HLQJ�DEOH�WR�FROOHFW��SURFHVV��VWRUH�DQG�FRPSDUH�ODUJH�DPRXQWV�RI�EUDLQ�DFWLYLW\�UHODWHG�GDWD�DOORZV
XV�WR�LPSURYH�GLDJQRVLV�DQG�WUHDWPHQW�HIILFLHQF\�RI�EUDLQ�GLVRUGHUV�DQG�PHQWDO�KHDOWK�UHODWHG�LVVXHV�

±�7KH�ODZ�ZLOO�EH�DEOH�WR�SURYLGH�FXVWRPL]HG�SURFHVVLQJ�RQ�FDVHV�DQG�DGGUHVV�UHVSRQVLELOLW\�LVVXHV�LQ
FULPLQDO�FDVHV�LQ�D�GLIIHUHQWLDO�IDVKLRQ�UDWKHU�WKDQ�LQ�D�JHQHULF�RQH�QRZ�

±�7KH�QH[W�JHQHUDWLRQ�RI�FRPSXWHUV��ZKRVH�GHVLJQ�KDV�EHHQ�LQIRUPHG�E\�EUDLQ�VFLHQFH��PD\�UHDVRQ�
SUHGLFW�DQG�UHDFW�MXVW�OLNH�WKH�KXPDQ�FRUWH[��DQ�DUHD�RI�WKH�EUDLQ�NQRZQ�DV�WKH�VHDW�RI�LQWHOOLJHQFH��

1HJDWLYH�LPSDFWV
±�%UDLQ�EDVHG�GLVFULPLQDWLRQ��,QGLYLGXDOV�DUH�QRW�MXVW�WKHLU�EUDLQV��DV�VXFK�WKHUH�LV�D�ULVN�IRU�GHFLVLRQV�WR
EH�PDGH�LQ�D�FRQWH[W�LQGHSHQGHQW�IDVKLRQ��EDVHG�RQO\�RQ�EUDLQ�GDWD�LQ�ILHOGV�UDQJLQJ�IURP�WKH�ODZ�WR
+5��FRQVXPHU�EHKDYLRXU�RU�HGXFDWLRQ����

±�)HDU�RI�ZKDW�WKRXJKWV�GUHDPV�GHVLUHV�WR�EH�GHFU\SWHG�DQG�IRU�SULYDF\�WR�QR�ORQJHU�H[LVW�
±�)HDU�RI�FUHDWLYLW\�RU�WKH�KXPDQ�WRXFK�WR�VORZO\�EXW�VXUHO\�GLVDSSHDU��PDLQO\�FDUULHG�VR�IDU�E\
RYHUVHOOLQJ�ZKDW�EUDLQ�VFLHQFHV�FDQ�GR�

±�%OXUULQJ�WKH�OLQHV�EHWZHHQ�PDQ�DQG�PDFKLQH

8QNQRZQ��RU�FXWV�ERWK�ZD\V
±�&XOWXUDO�VKLIW
±�'LVHPERGLPHQW�RI�FRPPXQLFDWLRQ
±�,PSURYHPHQW�RI�SHUIRUPDQFH
±�([WHQGLQJ�KXPDQ�FRJQLWLYH�DELOLWLHV�ZLOO�WULJJHU�QHZ�EHKDYLRXUV

���



7KH�VKLIW�LQ�DFWLRQ
±�&RUWLFDO�FRPSXWLQJ�DOJRULWKPV�KDYH�DOUHDG\�VKRZQ�DQ�DELOLW\�WR�VROYH�PRGHUQ�&$37&+$V��ZLGHO\
XVHG�WHVWV�WR�GLVWLQJXLVK�KXPDQV�IURP�PDFKLQHV��

±�7KH�DXWRPRWLYH�LQGXVWU\�KDV�GHYHORSHG�V\VWHPV�PRQLWRULQJ�DWWHQWLRQ�DQG�DZDUHQHVV�WKDW�FDQ�VWRS
FDUV�ZKHQ�SHRSOH�DUH�IDOOLQJ�DVOHHS�ZKLOH�GULYLQJ�

±�$Q�LQWHOOLJHQW�FRPSXWHU�SURJUDP�LQ�&KLQD�VFRUHG�EHWWHU�WKDQ�PDQ\�KXPDQ�DGXOWV�RQ�DQ�,4�WHVW�
±�,%0¶V�:DWVRQ�VXSHUFRPSXWHU��DIWHU�VLIWLQJ�WKURXJK�PLOOLRQV�RI�PHGLFDO�UHFRUGV�DQG�GDWDEDVHV��KDV
EHJXQ�WR�KHOS�GRFWRUV�FKRRVH�WUHDWPHQW�RSWLRQV�IRU�SDWLHQWV�ZLWK�FRPSOH[�QHHGV�

±�1HXURPRUSKLF�LPDJH�VHQVRUV��L�H��LQVSLUHG�KRZ�WKH�H\H�DQG�EUDLQ�FRPPXQLFDWH��ZLOO�KDYH�LPSDFW
UDQJLQJ�IURP�EDWWHU\�XVDJH�WR�URERWLFV

±�1HXURSURVWKHWLFV�DUH�DOORZLQJ�GLVDEOHG�SHRSOH�WR�FRQWURO�DUWLILFLDO�PHPEHUV�DQG�H[RVNHOHWRQV��6RPH
EOLQG�SHRSOH�ZLOO�EH�DEOH�WR�VHH��DJDLQ��

±�7KH�5HVWRULQJ�$FWLYH�0HPRU\��5$0��SURJUDP�E\�'$53$�LV�D�SUHFXUVRU�WR�PHPRU\�UHVWRUDWLRQ
DQG�HQKDQFHPHQW

±�'HSUHVVLRQ�V\PSWRPV�LQ�PLFH�FRXOG�EH�FXUHG�E\�WKH�DUWLILFLDO�UHDFWLYDWLRQ�RI�KDSS\�PHPRULHV�DV
HYLGHQFHG�E\�1HXURVFLHQWLVWV�DW�0,7

'RUDLVZDP\�0������������EUDLQ�WHFKQRORJLHV�WKDW�ZLOO�VKDSH�RXU�IXWXUH��:RUOG�(FRQRPLF�)RUXP
$JHQGD��$XJ��
KWWSV���DJHQGD�ZHIRUXP�RUJ�����������EUDLQ�WHFKQRORJLHV�IXWXUH�
)HUQDQGH]�$������������QHXURWHFKQRORJLHV�DERXW�WR�WUDQVIRUP�EUDLQ�HQKDQFHPHQW�DQG�EUDLQ�KHDOWK�
6KDUS%UDLQV��86$��1RY���
KWWS���VKDUSEUDLQV�FRP�EORJ���������������QHXURWHFKQRORJLHV�DERXW�WR�WUDQVIRUP�EUDLQ�HQKDQFHPHQW�
DQG�EUDLQ�KHDOWK�

���

https://agenda.weforum.org/2015/08/5-brain-technologies-future/
http://sharpbrains.com/blog/2015/11/10/10-neurotechnologies-about-to-transform-brain-enhancement-and-brain-health/


1RWHV
��7KH�WHUPV�³GLVUXSWLRQ´�DQG�³GLVUXSWLYH�LQQRYDWLRQ´�KDYH�EHHQ�PXFK�GLVFXVVHG�LQ�EXVLQHVV�DQG
PDQDJHPHQW�VWUDWHJ\�FLUFOHV��PRVW�UHFHQWO\�LQ�&OD\WRQ�0��&KULVWHQVHQ��0LFKDHO�(��5D\QRU��DQG�5RU\
0F'RQDOG��:KDW�LV�'LVUXSWLYH�,QQRYDWLRQ"��+DUYDUG�%XVLQHVV�5HYLHZ��'HFHPEHU�������:KLOH
UHVSHFWLQJ�WKH�FRQFHUQV�RI�3URIHVVRU�&KULVWHQVHQ�DQG�KLV�FROOHDJXHV�DERXW�GHILQLWLRQV��,�KDYH�HPSOR\HG
WKH�EURDGHU�PHDQLQJV�LQ�WKLV�ERRN�
��(ULN�%U\QMROIVVRQ�DQG�$QGUHZ�0F$IHH��7KH�6HFRQG�0DFKLQH�$JH��:RUN��3URJUHVV��DQG
3URVSHULW\�LQ�D�7LPH�RI�%ULOOLDQW�7HFKQRORJLHV��:�:��1RUWRQ�	�&RPSDQ\�������
��-DPHV�0DQ\LND�DQG�0LFKDHO�&KXL��³'LJLWDO�(UD�%ULQJV�+\SHUVFDOH�&KDOOHQJHV´��7KH�)LQDQFLDO
7LPHV�����$XJXVW������
��7KH�GHVLJQHU�DQG�DUFKLWHFW�1HUL�2[PDQ�RIIHUV�D�IDVFLQDWLQJ�H[DPSOH�RI�ZKDW�,�MXVW�GHVFULEHG��+HU
UHVHDUFK�ODE�ZRUNV�DW�WKH�LQWHUVHFWLRQ�RI�FRPSXWDWLRQDO�GHVLJQ��DGGLWLYH�PDQXIDFWXULQJ��PDWHULDOV
HQJLQHHULQJ�DQG�V\QWKHWLF�ELRORJ\��
KWWSV���ZZZ�WHG�FRP�WDONV�QHULBR[PDQBGHVLJQBDWBWKHBLQWHUVHFWLRQBRIBWHFKQRORJ\BDQGBELRORJ\
��&DUO�%HQHGLNW�)UH\�DQG�0LFKDHO�2VERUQH��ZLWK�FRQWULEXWLRQV�IURP�&LWL�5HVHDUFK��³7HFKQRORJ\�DW
:RUN�±�7KH�)XWXUH�RI�,QQRYDWLRQ�DQG�(PSOR\PHQW´��2[IRUG�0DUWLQ�6FKRRO�DQG�&LWL��)HEUXDU\�������
KWWS���ZZZ�R[IRUGPDUWLQ�R[�DF�XN�GRZQORDGV�UHSRUWV�&LWLB*36B7HFKQRORJ\B:RUN�SGI
��'DYLG�,VDLDK��³$XWRPRWLYH�JUDGH�JUDSKHQH��WKH�FORFN�LV�WLFNLQJ´��$XWRPRWLYH�:RUOG�����$XJXVW������
KWWS���ZZZ�DXWRPRWLYHZRUOG�FRP�DQDO\VLV�DXWRPRWLYH�JUDGH�JUDSKHQH�FORFN�WLFNLQJ�
��6DUDK�/DVNRZ��³7KH�6WURQJHVW��0RVW�([SHQVLYH�0DWHULDO�RQ�(DUWK´��7KH�$WODQWLF��
KWWS���ZZZ�WKHDWODQWLF�FRP�WHFKQRORJ\�DUFKLYH���������WKH�VWURQJHVW�PRVW�H[SHQVLYH�PDWHULDO�RQ�
HDUWK��������
��6RPH�RI�WKH�WHFKQRORJLHV�DUH�GHVFULEHG�LQ�JUHDWHU�GHWDLO�LQ��%HUQDUG�0H\HUVRQ��³7RS����7HFKQRORJLHV
RI�����´��0HWD�&RXQFLO�RQ�(PHUJLQJ�7HFKQRORJLHV��:RUOG�(FRQRPLF�)RUXP����0DUFK������
KWWSV���DJHQGD�ZHIRUXP�RUJ���������WRS����HPHUJLQJ�WHFKQRORJLHV�RI��������
��7RP�*RRGZLQ��³,Q�WKH�DJH�RI�GLVLQWHUPHGLDWLRQ�WKH�EDWWOH�LV�DOO�IRU�WKH�FRQVXPHU�LQWHUIDFH´�
7HFK&UXQFK��0DUFK�������
KWWS���WHFKFUXQFK�FRP������������LQ�WKH�DJH�RI�GLVLQWHUPHGLDWLRQ�WKH�EDWWOH�LV�DOO�IRU�WKH�FXVWRPHU�
LQWHUIDFH�
���.�$��:HWWHUVWUDQG��³'1$�6HTXHQFLQJ�&RVWV��'DWD�IURP�WKH�1+*5,�*HQRPH�6HTXHQFLQJ�3URJUDP
�*63�´��1DWLRQDO�+XPDQ�*HQRPH�5HVHDUFK�,QVWLWXWH����2FWREHU������
KWWS���ZZZ�JHQRPH�JRY�VHTXHQFLQJFRVWV�
���$ULDQD�(XQMXQJ�&KD��³:DWVRQ¶V�1H[W�)HDW"�7DNLQJ�RQ�&DQFHU´��7KH�:DVKLQJWRQ�3RVW�����-XQH
������
KWWS���ZZZ�ZDVKLQJWRQSRVW�FRP�VI�QDWLRQDO������������ZDWVRQV�QH[W�IHDW�WDNLQJ�RQ�FDQFHU�

���

https://www.ted.com/talks/neri_oxman_design_at_the_intersection_of_technology_and_biology
http://www.oxfordmartin.ox.ac.uk/downloads/reports/Citi_GPS_Technology_Work.pdf
http://www.automotiveworld.com/analysis/automotive-grade-graphene-clock-ticking/
http://www.theatlantic.com/technology/archive/2014/09/the-strongest-most-expensive-material-on-earth/380601/
https://agenda.weforum.org/2015/03/top-10-emerging-technologies-of-2015-2/
http://techcrunch.com/2015/03/03/in-the-age-of-disintermediation-the-battle-is-all-for-the-customer-interface/
http://www.genome.gov/sequencingcosts/
http://www.washingtonpost.com/sf/national/2015/06/27/watsons-next-feat-taking-on-cancer/


���-DFRE�*��)RVWHU��$QGUH\�5]KHWVN\�DQG�-DPHV�$��(YDQV��³7UDGLWLRQ�DQG�,QQRYDWLRQ�LQ�6FLHQWLVWV¶
5HVHDUFK�6WUDWHJLHV´��$PHULFDQ�6RFLRORJLFDO�5HYLHZ��2FWREHU�����������������
KWWS���ZZZ�NQRZOHGJHODE�RUJ�GRFV�����������SGI
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