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&ULWLFDO�HQJDJHPHQWV�ZLWK�HQHUJ\�KDYH�WDNHQ�PDQ\�IRUPV�DQG�KDYH�PXOWLSOH�RULJLQV��7KH�EHJLQQLQJ
SRLQW�RI�WKLV�SURMHFW�LQ�WKH�HQHUJ\�KXPDQLWLHV�GDWHV�EDFN�WR�0DUFK�������ZKHQ�WZR�NH\�VLWHV�RI
UHVHDUFK�RQ�HQHUJ\�DQG�FXOWXUH²WKH�&HQWHU�IRU�(QHUJ\�DQG�(QYLURQPHQWDO�5HVHDUFK�LQ�WKH�+XPDQ
6FLHQFHV��&(1+6��DW�5LFH�8QLYHUVLW\�DQG�WKH�3HWURFXOWXUHV�5HVHDUFK�*URXS�DW�WKH�8QLYHUVLW\�RI
$OEHUWD²ILUVW�KDG�DQ�RSSRUWXQLW\�WR�VKDUH�LGHDV�DQG�UHVRXUFHV��6LQFH�WKHQ��PHPEHUV�RI�HDFK�JURXS
KDYH�FROODERUDWHG�RQ�D�QXPEHU�RI�UHVHDUFK�DQG�ZULWLQJ�SURMHFWV��LQFOXGLQJ�³7KH�5LVH�RI�WKH�(QHUJ\
+XPDQLWLHV�´�WKH������RS�HG�LQ�8QLYHUVLW\�$IIDLUV�WKDW�JDYH�DQ�HPHUJLQJ�ILHOG�RI�UHVHDUFK�WKH�QDPH�LW
QRZ�EHDUV��7KH�SUHVHQW�YROXPH�RZHV�LWV�OLIH�ILUVW�RI�DOO�WR�WKRVH�UHVHDUFKHUV�DW�&(1+6�DQG�LQ
3HWURFXOWXUHV�ZKR�KDYH�FRQWULEXWHG�WR�GHYHORSPHQW�RI�WKLV�HPHUJHQW�ILHOG��LQFOXGLQJ�%LOO�$UQROG�
/\QQ�%DGLD��%UHQW�%HOODP\��*ZHQ�%UDGIRUG��-RH�&DPSDQD��$GDP�&DUOVRQ��$QQ�&KHQ��&HFLO\
'HYHUHX[��)DUqV�HO�'DKGDK��5DQGDO�+DOO��&\PHQH�+RZH��5LFKDUG�-RKQVRQ��'DYLG�.DKDQH��-RUGDQ
.LQGHU��-HII�.ULSDO��&DUROLQH�/HYDQGHU��(OL]DEHWK�/RQJ��&DUULH�0DVLHOOR��&\UXV�0RG\��7LP�0RUWRQ�
$OEHUW�3RSH��$OH[DQGHU�5HJLHU��0DWWKHZ�6FKQHLGHU0D\HUVRQ��'HUHN�:RRGV��DQG�-DFN�=DPPLWR�

:H�WKDQN�WKH�GLVWLQJXLVKHG�YLVLWLQJ�VFKRODUV�DQG�JXHVW�OHFWXUHUV�DW�&(1+6�DQG�3HWURFXOWXUHV��HDFK
RI�ZKRP�KDV�DOVR�KHOSHG�JLYH�IRUP�DQG�VXEVWDQFH�WR�HQHUJ\�KXPDQLWLHV��LQFOXGLQJ�3DROR�%DFLJDOXSL�
'DULQ�%DUQH\��8UVXOD�%LHPDQQ��:DUUHQ�&DULRX��'LSHVK�&KDNUDEDUW\��7RP�&RKHQ��3DXO�(GZDUGV��-yQ
*QDUU��$NKLO�*XSWD��*UDKDP�+DUPDQ��*DEULHOOH�+HFKW��%UHQGD�+LOOPDQ��'DOH�-DPLHVRQ��(ULF
.OLQHQEHUJ��6WHSKDQLH�/H0HQDJHU��*UDHPH�0DFGRQDOG��0LND�0LQLR�3DOXHOOR��7LPRWK\�0LWFKHOO�
/DXUD�1DGHU��1DRPL�2UHVNHV��.DUHQ�3LQNXV��'RXJ�5RJHUV��$QWWL�6DOPLQHQ��6X]DQD�6DZ\HU��.ULVWLQ
6KUDGHU�)UHFKHWWH��$OODQ�6WRHNO��%URQ�7D\ORU��$QQD�7VLQJ��DQG�0DULQD�=XUNRZ��$�VSHFLDO�WKDQNV�WR
6KHHQD�:LOVRQ��FRIRXQGHU�DQG�FRGLUHFWRU�RI�3HWURFXOWXUHV��DQG�WR�0LFKDHO�2¶'ULVFROO�DQG�0DUN
6LPSVRQ��ZKR�KDYH�EHHQ�DW�WKH�FHQWHU�RI�WKH�$IWHU�2LO�UHVHDUFK�LQLWLDWLYH�DW�WKH�8QLYHUVLW\�RI�$OEHUWD�
7KHLU�HQHUJLHV�RQ�EHKDOI�RI�HQHUJ\�KDYH�EHHQ�LQIHFWLRXV��PXOWLSO\LQJ�SRVVLELOLWLHV�LQ�ZD\V�WKDW�WKH�ILUVW
ODZ�RI�WKHUPRG\QDPLFV�VXJJHVWV�VKRXOG�EH�LPSRVVLEOH²ZKLFK�LV�WUXH��WRR��RI�WKH�ZRUN�RI�-HQQLIHU
:HQ]HO��ZKR�KDV�DOVR�SOD\HG�DQ�HVVHQWLDO�UROH�LQ�EULQJLQJ�JUHDWHU�DWWHQWLRQ�WR�WKH�VWXG\�RI�HQHUJ\�
6SHFLDO�WKDQNV�DOVR�WR�WKH�5LFH�8QLYHUVLW\�3URYRVW¶V�2IILFH�IRU�RQJRLQJ�VXSSRUW�RI�&(1+6�DQG�HQHUJ\
KXPDQLWLHV�LQ�JHQHUDO�

7KLV�ERRN�EHQHILWHG�IURP�WKH�JUHDW�HQWKXVLDVP�RI�0DWWKHZ�0F$GDP��6HQLRU�+XPDQLWLHV�(GLWRU�DW
-RKQV�+RSNLQV�8QLYHUVLW\�3UHVV��ZKR�XQGHUVWRRG�WKH�DLPV�DQG�DPELWLRQV�RI�WKLV�SURMHFW�IURP�WKH�YHU\
EHJLQQLQJ��7KDQNV�WR�'DYLG�-DQ]HQ��ZKR�KHOSHG�XV�ZLWK�SHUPLVVLRQV²DQ�HVVHQWLDO�WDVN�IRU�D�ERRN
SURMHFW�OLNH�WKLV�RQH²DQG�0LULDP�0DEURXN��ZKR�DVVLVWHG�ZLWK�FRS\�HGLWV��$�VSHFLDO�VKRXW�RXW�JRHV
WR�-HII�'LDPDQWL�IRU�IHHGEDFN�RQ�WKH�LQWURGXFWLRQ�DQG�VHFWLRQ�LQWURGXFWLRQV�

)LQDOO\��D�KXJH�VKRXW�RXW�JRHV�WR�-XVWLQ�6XOO\��ZKR�SHUIRUPHG�WKH�VDPH�PDJLF�KHUH�WKDW�KH�KDV�RQ
DQ\�QXPEHU�RI�SURMHFWV��7KLV�YROXPH�ZRXOG�QRW�KDYH�IRXQG�LWV�ZD\�LQWR�SULQW�ZLWKRXW�KLV�HIIRUWV�RQ
RXU�EHKDOI�
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(QHUJ\�+XPDQLWLHV��$Q�$QWKRORJ\�EULQJV�WRJHWKHU�UHVHDUFK�WKDW�DWWHQGV�WR�WKH�VRFLDO��FXOWXUDO��DQG
SROLWLFDO�FKDOOHQJHV�SRVHG�E\�JOREDO�ZDUPLQJ�DQG�HQYLURQPHQWDO�GDPDJH�DQG�GHVWUXFWLRQ��$V�WKH�WLWOH
VXJJHVWV��WKH�SLHFHV�FROOHFWHG�KHUH�IRFXV�RQ�D�VSHFLILF�LVVXH�LQ�UHODWLRQ�WR�WRGD\¶V�HQYLURQPHQWDO
FKDOOHQJHV��HQHUJ\��7KH�XVH�DQG�DEXVH�RI�HQHUJ\�KDYH�KDG�D�VLJQLILFDQW�LPSDFW²SHUKDSV�WKH�PRVW
VLJQLILFDQW�LPSDFW²RQ�WKH�VKDSH�LQ�ZKLFK�ZH�ILQG�WKH�SODQHW�WRGD\��7KLV�LV�HVSHFLDOO\�WKH�FDVH�ZKHQ
LW�FRPHV�WR�WKH�XVH�RI�IRVVLO�IXHOV²ILUVW�FRDO��DQG�WKHQ�RLO�DQG�QDWXUDO�JDV��7KH�SLHFHV�EURXJKW�WRJHWKHU
KHUH�DGGUHVV�WKH�VRFLDO�DV�ZHOO�DV�HQYLURQPHQWDO�FRQVHTXHQFHV�RI�HQHUJ\�RQFH�LW�JHWV�LQGXVWULDOL]HG
DFURVV�WKH�JOREH��7KLV�YROXPH�PDNHV�D�VWURQJ�FDVH�IRU�ZK\�LW�LV�HVVHQWLDO�WR�EHWWHU�XQGHUVWDQG�WKH
LPSRUW�DQG�LPSDFW�RI�HQHUJ\�ZKHQ�LW�FRPHV�WR�WU\LQJ�WR�SX]]OH�RXW�KRZ�ZH�PLJKW�DGGUHVV�JOREDO
ZDUPLQJ��,W�GRHV�VR�QRW�E\�SRLQWLQJ�RXW�WKDW�ZH�UHPDLQ�GHSHQGHQW�RQ�IRUPV�RI�GLUW\�HQHUJ\�WKDW
FRQWLQXH�WR�LQFUHDVH�WKH�OHYHO�RI�&2��LQ�WKH�DWPRVSKHUH²RU�QRW�RQO\�E\�GRLQJ�VR��IRU�PRVW�RI�WKH
SODQHW¶V�LQKDELWDQWV��WKLV�LV�QR�ORQJHU�D�P\VWHU\���5DWKHU��(QHUJ\�+XPDQLWLHV�GUDZV�FULWLFDO�DWWHQWLRQ
WR�WKH�IDFW�WKDW�HQHUJ\�LV�DEVROXWHO\�QHFHVVDU\�IRU�PRGHUQ�VRFLHWLHV��7R�EH�PRGHUQ�LV�WR�GHSHQG�RQ�WKH
FDSDFLWLHV�DQG�DELOLWLHV�JHQHUDWHG�E\�HQHUJ\��:LWKRXW�WKH�IRUPV�RI�HQHUJ\�WR�ZKLFK�ZH¶YH�KDG�DFFHVV
DQG�ZKLFK�ZH¶YH�FRPH�WR�WDNH�IRU�JUDQWHG��ZH�ZRXOG�QHYHU�KDYH�EHHQ�PRGHUQ��:H�DUH�FLWL]HQV�DQG
VXEMHFWV�RI�IRVVLO�IXHOV�WKURXJK�DQG�WKURXJK��ZKHWKHU�ZH�NQRZ�LW�RU�QRW��$QG�VR�DQ\�PHDQLQJIXO
UHVSRQVH�WR�FOLPDWH�FKDQJH�ZLOO�KDYH�WR�WDUU\�ZLWK�WKH�ZRUOG�DQG�WKH�SHRSOH�WKDW�KDYH�EHHQ�PDGH�IURP
RLO�

7KLV�VWURQJ�HTXDWLRQ�RI�HQHUJ\�DQG�PRGHUQLW\�KDV�WZR�FRQVHTXHQFHV��)LUVW��LW�QHFHVVLWDWHV�D
IXQGDPHQWDO�UHFRQVLGHUDWLRQ�RI�RXU�XQGHUVWDQGLQJ�RI�WKH�IRUFHV�WKDW�KDYH�JLYHQ�VKDSH�WR�PRGHUQLW\�
2XU�GRPLQDQW�QDUUDWLYH�RI�WKH�PRGHUQ�FRPELQHV�WKH�H[SDQVLRQ�RI�ULJKWV�DQG�IUHHGRPV��WKH�DGYHQW�RI
VFLHQWLILF�LQVLJKWV�DQG�WHFKQRORJLFDO�LQQRYDWLRQV��DQG�WKH�EDOORRQLQJ�RI�FDSLWDOLVW�HFRQRPLHV��KROGLQJ
WKHVH�YHU\�GLIIHUHQW�VSKHUHV�RI�VRFLDO�OLIH�WRJHWKHU�XQGHU�WKH�VLJQ�RI�³SURJUHVV´�LQ�D�SRZHUIXO�ZD\�
7KH�ZRUN�RI�FULWLFDO�WKHRU\�LQ�WKH�KXPDQLWLHV�DQG�VRFLDO�VFLHQFHV�KDV�EHHQ�WR�SXOO�DSDUW�WKH�FOXQN\
�DOEHLW�HIIHFWLYH��DSSDUDWXV�RI�DQ�HQOLJKWHQHG�PRGHUQLW\��H[SRVLQJ�WKH�PXOWLSOH�ILFWLRQV�RI�WKLV
QDUUDWLYH�DQG�EULQJLQJ�WR�OLJKW�WKH�WUXWKV�RI�WKH�PRGHUQ�EXULHG�EHQHDWK�WKH�VKLQ\�GUDPD�RI�SURJUHVV�WKDW
SURFODLPV�WKDW�HDFK�\HDU�LV�EHWWHU��ULFKHU��ELJJHU��IUHHU��WKDQ�WKH�RQH�EHIRUH�LW��7KDW�ULJKWV�DQG
IUHHGRPV²ZKHQ�DQG�ZKHUH�WKH\�H[LVW�DW�DOO²KDYH�WR�WDNH�SODFH�WKURXJK�D�SURFHVV�RI�.DQWLDQ
PDWXUDWLRQ��UDWKHU�WKDQ�EHLQJ�HQDEOHG�DOO�DW�RQFH��SRLQWV�WR�WKH�OLPLWV�RI�D�OLEHUDOLVP�ERUQ�LQ�WKH
,QGXVWULDO�5HYROXWLRQ�UDWKHU�WKDQ�VSHDNLQJ�WR�LWV�VXSSRVHG�VHOI�HYLGHQFH��DQG�DV�FULWLFV�RI�FRORQLDOLVP
DQG�SRVWFRORQLDOLVP�KDYH�UHSHDWHGO\�VKRZQ��WKH�SURJUHVV�DQG�JURZWK�RI�WKH�JOREDO�1RUWK�KDYH�EHHQ
PDGH�SRVVLEOH�RQO\�E\�FHQWXULHV�RI�H[SORLWDWLRQ�RI�WKH�SHRSOH�DQG�UHVRXUFHV�RI�WKH�JOREDO�6RXWK�

$V�WKH�FRQWULEXWLRQV�WR�WKLV�ERRN�KLJKOLJKW��WKHVH�LQYDOXDEOH��LPSRUWDQW�FULWLTXHV�RI�PRGHUQLW\�KDYH
QHYHUWKHOHVV�OHIW�D�NH\�HOHPHQW�RXW�RI�RXU�XQGHUVWDQGLQJ�RI�WKH�PRGHUQ²HQHUJ\��(FRQRPLF�JURZWK��DV
ZHOO�DV�WKH�H[SDQVLRQ�RI�DFFHVV�WR�WKH�JRRGV�DQG�VHUYLFHV�ZH�KDYH�FRPH�WR�DVVRFLDWH�ZLWK�WKH
H[SHULHQFH�RI�PRGHUQLW\��LV�D�GLUHFW�FRQVHTXHQFH�RI�WKH�PDVVLYH�H[SDQVLRQ�RI�HQHUJ\�XVH�E\�KXPDQ



FRPPXQLWLHV��HVSHFLDOO\��WKRXJK�QRW�RQO\��LQ�WKH�JOREDO�1RUWK���WKH�FDSDFLWLHV�DQG�IUHHGRPV�WKDW�DUH
FRQQHFWHG�WR�WKH�PRGHUQ��IURP�WKH�RSHQLQJ�XS�RI�OHLVXUH�WLPH�WR�H[SHFWDWLRQV�RI�DOPRVW�XQIHWWHUHG
PRELOLW\��DUH�VLPLODUO\�WKH�FRQVHTXHQFH�RI�D�ZRUOG�DZDVK�LQ�WKH�NLORFDORULHV�JHQHUDWHG�SULPDULO\�E\
IRVVLO�IXHOV��:KLOH�WKH�VWRU\�RI�PRGHUQLW\�LVQ¶W�UHGXFLEOH�WR�WKH�XVH�RI�HQHUJ\�RQ�DQ�HYHU�JUHDWHU�VFDOH�
DQ�DFFRXQW�RI�LWV�GHYHORSPHQWV��WUDQVJUHVVLRQV��DQG�FRQWUDGLFWLRQV�WKDW�IDLOV�WR�DGGUHVV�WKH�UROH�SOD\HG
E\�HQHUJ\�LQ�VKDSLQJ�LWV�LQIUDVWUXFWXUHV��FLWLHV�GHVLJQHG�DURXQG�DXWRPRELOHV��DQG�LWV�VXEMHFWLYLWLHV
�PRELOH�FRQVXPHUV�ZLWK�QHDU�LQILQLWH�SRZHUV²VXFK�DV�FRPPXQLFDWLQJ�ZLWK�VRPHRQH�DFURVV�WKH
JOREH���DQG�HYHU\WKLQJ�HOVH�LQ�EHWZHHQ��FDQ¶W�KHOS�EXW�PLVUHSUHVHQW�WKH�IRUFHV�DQG�SURFHVVHV�VKDSLQJ
KLVWRULFDO�GHYHORSPHQW��HVSHFLDOO\�RYHU�WKH�SDVW�WZR�FHQWXULHV��7KDW�DFFHVV�WR�DQG�WKH�VWUXJJOH�RYHU
HQHUJ\�KDYH�KDG�D�UROH�LQ�VKDSLQJ�PRGHUQ�JHRSROLWLFV�LV�HYLGHQW��ZLWQHVV�WKH�SURWUDFWHG�VWUXJJOH�RYHU
SRZHU�LQ�$IULFD�DQG�WKH�0LGGOH�(DVW�DQG�WKH�UROH�SOD\HG�E\�DFFHVV�WR�RLO�LQ�VKDSLQJ�FRQIOLFW�LQ�:RUOG
:DU�,,���:KDW�LV�OHVV�HYLGHQW��KRZHYHU��LV�WKH�GHJUHH�WR�ZKLFK�WKH�HQHUJ\�ULFKHV�RI�WKH�SDVW�WZR
FHQWXULHV�KDYH�LQIOXHQFHG�RXU�UHODWLRQVKLSV�WR�RXU�ERGLHV��PROGHG�KXPDQ�VRFLDO�UHODWLRQV��DQG
LPSDFWHG�WKH�LPSHUDWLYHV�RI�HYHQ�WKRVH�YDULHG�DFWLYLWLHV�ZH�JURXS�WRJHWKHU�XQGHU�WKH�WHUP�³FXOWXUH�´�

,Q�WKH�PRGHUQ�HUD��WKH�UDSLG�H[SDQVLRQ�RI�KXPDQV�RQ�WKH�SODQHW��IURP�DQ�HVWLPDWHG�SRSXODWLRQ�RI��
ELOOLRQ�LQ������WR�����ELOOLRQ�LQ�������KDV�EHHQ�IDFLOLWDWHG�E\��SHUKDSV�HYHQ�DQLPDWHG�E\��JURZWK�LQ
WKH�DYDLODELOLW\�DQG�DFFHVVLELOLW\�RI�HQHUJ\��$QG�WKHVH�LQFUHDVHV�LQ�KXPDQ�SRSXODWLRQ�DQG�HQHUJ\
FRQVXPSWLRQ�KDYH�KDG��LQ�WXUQ��D�GHFLVLYH�LPSDFW�RQ�WKH�VWDWH�RI�WKH�HQYLURQPHQW���7KH�VHFRQG
FRQVHTXHQFH�RI�DGGLQJ�HQHUJ\�WR�RXU�DFFRXQWV�RI�WKH�PRGHUQ�H[SHULHQFH�LV�WKDW�LW�RIIHUV�XV�D�QHZ
YDQWDJH�SRLQW�RQ�JOREDO�ZDUPLQJ�DQG�HQYLURQPHQWDO�FULVLV��2QH�RI�WKH�SULQFLSOH�FDXVHV�RI�JOREDO
ZDUPLQJ�KDV�EHHQ�WKH�HPLVVLRQ�RI�&2��SURGXFHG�E\�WKH�EXUQLQJ�RI�ODUJH�TXDQWLWLHV�RI�IRVVLO�IXHOV��7KH
SUREOHP�RI�JOREDO�ZDUPLQJ�LV��DW�LWV�FRUH��DQ�HQHUJ\�SUREOHP��7KH�OLQN�EHWZHHQ�HQHUJ\�XVH�DQG�JOREDO
ZDUPLQJ�PD\�VHHP�WR�EH�DQ�REYLRXV�HQRXJK�SRLQW��WKH�RSHUDWLRQV�RI�LQGXVWULDO�FDSLWDOLVP�DQG�WKH
FLYLOL]DWLRQ�LW�KDV�EURXJKW�LQWR�H[LVWHQFH�KDYH�KDG�D�GHOHWHULRXV�LPSDFW�RQ�WKH�JOREDO�HQYLURQPHQW��,W
PDNHV�VHQVH�WKDW�WKHUH�ZRXOG�EH�D�IRFXV�LQ�HQYLURQPHQWDO�VWXGLHV�RQ�VKLIWV�LQ�KRZ�ZH�HPSOR\�IRVVLO
IXHOV��H�J���VZLWFKLQJ�IURP�FRDO�DQG�RLO�WR�QDWXUDO�JDV��RU�RQ�WKH�WUDQVLWLRQV�DZD\�IURP�IRVVLO�IXHOV�WR
RWKHU�IRUPV�RI�UHQHZDEOH�HQHUJ\��7RR�RIWHQ��KRZHYHU��WKHVH�FKDQJHV�DUH�HQYLVLRQHG�DV�QDUURZO\
WHFKQLFDO�RQHV��0XFK�RI�WKH�FRQWHPSRUDU\�GLVFXVVLRQ�DERXW�HQHUJ\�LQ�UHODWLRQ�WR�WKH�HQYLURQPHQW
LPDJLQHV�HQHUJ\�DV�DQ�LQSXW�LQWR�PRGHUQ�VRFLDO�DQG�PDWHULDO�SURFHVVHV�WKDW�GRHVQ¶W�DOWHU�WKHLU
FKDUDFWHU�RU�QDWXUH�YHU\�PXFK��LI�DW�DOO��LW¶V�VHHQ�DV�OLWWOH�PRUH�WKDQ�WKH�JDV�WKDW�UXQV�WKH�HQJLQH�RI�D
VRFLHW\�ZKRVH�VKDSH�DQG�IRUP�DUH�ODUJHO\�LQGHSHQGHQW�RI�LW���%XW�MXVW�DV�HQHUJ\�LV�HVVHQWLDO�WR�D�IXOOHU
XQGHUVWDQGLQJ�RI�PRGHUQLW\��LWV�FULWLFDO�UROH�LQ�VKDSLQJ�H[LVWLQJ�VRFLDO�VWUXFWXUHV��OLYHG�DQG�PDWHULDO
LQIUDVWUXFWXUHV��DQG�HYHQ�FXOWXUDO�SUDFWLFHV�SRLQWV�WR�WKRVH�VLWHV�LQ�ZKLFK�FKDQJHV�ZLOO�KDYH�WR�WDNH
SODFH�LI�ZH�DUH�WR�DGGUHVV�JOREDO�ZDUPLQJ��(YHQ�LI�LW�HQYLVLRQV�GLIILFXOW��ODUJH�VFDOH�VKLIWV�LQ�WKH
GRPLQDQW�VRXUFH�RI�HQHUJ\��WKH�H[LVWLQJ�ODQJXDJH�RI�HQHUJ\�WUDQVLWLRQ�LV�PRVW�RIWHQ�GHIHQVLYH��LQVLVWLQJ
RQ�FKDQJHV�LQ�LQSXW�LQ�RUGHU�WR�SUHVHUYH�JOREDO�FDSLWDOLVP�DQG�LWV�V\VWHPV�RI�SURSHUW\�DQG�SURILW���7KH
WH[WV�LQ�(QHUJ\�+XPDQLWLHV�PRYH�EH\RQG�WKH�OLPLWV�RI�VXFK�DIILUPDWLRQV�RI�WKH�SUHVHQW�VWDWH�RI�WKLQJV
DQG�VSHDN�LQVWHDG�WR�WKH�ZLGHVSUHDG�VRFLDO��FXOWXUDO��DQG�SROLWLFDO�FKDQJHV�WKDW�DUH�QHFHVVDU\�LI�ZH
DUH�WR�WUXO\�DGGUHVV�JOREDO�ZDUPLQJ�DQG�LWV�PXOWLSOH�FRQVHTXHQFHV�



$V�DQ�LQFUHDVLQJ�QXPEHU�RI�UHVHDUFKHUV�KDYH�LQVLVWHG��WKH�FKDOOHQJH�RI�DGGUHVVLQJ�JOREDO�ZDUPLQJ
LVQ¶W�IXQGDPHQWDOO\�D�VFLHQWLILF�RU�WHFKQRORJLFDO�RQH���(QYLURQPHQWDO�VFLHQWLVWV�KDYH�SOD\HG�D�FUXFLDO
UROH�LQ�LGHQWLI\LQJ�WKH�FDXVHV�DQG�FRQVHTXHQFHV�RI�JOREDO�ZDUPLQJ��LQFOXGLQJ�SURMHFWLRQV�RI�ZKDW
PLJKW�RFFXU�LI�ZH�IDLO�WR�NHHS�LQFUHDVHV�LQ�JOREDO�WHPSHUDWXUH�WR�OHVV�WKDQ�����&��DV�LW�DSSHDUV�ZH�DUH
SRLVHG�WR�GR���+RZHYHU��WKH�QH[W�VWHSV�LQ�DGGUHVVLQJ�HQYLURQPHQWDO�FULVLV�ZLOO�KDYH�WR�FRPH�IURP�WKH
KXPDQLWLHV�DQG�VRFLDO�VFLHQFHV²IURP�WKRVH�GLVFLSOLQHV�WKDW�KDYH�ORQJ�DWWHQGHG�WR�WKH�LQWULFDFLHV�RI
VRFLDO�SURFHVVHV��WKH�QDWXUH�DQG�FDSDFLW\�RI�SROLWLFDO�FKDQJH��DQG�WKH�FLUFXODWLRQ�DQG�RUJDQL]DWLRQ�RI
V\PEROLF�PHDQLQJ�WKURXJK�FXOWXUH��7KLV�FRQVWLWXWHV�DQ�HQRUPRXV�FKDOOHQJH�DQG�LV�RQH�WKDW�ZH�KDYH
EDUHO\�EHJXQ�WR�WDNH�XS��:KDW�ZH�QHHG�WR�GR�LV��ILUVW��JUDVS�WKH�IXOO�LQWULFDFLHV�RI�RXU�LPEULFDWLRQ�ZLWK
HQHUJ\�V\VWHPV��DQG�ZLWK�IRVVLO�IXHOV�LQ�SDUWLFXODU���DQG�VHFRQG��PDS�RXW�RWKHU�ZD\V�RI�EHLQJ�
EHKDYLQJ��DQG�EHORQJLQJ�LQ�UHODWLRQ�WR�ERWK�ROG�DQG�QHZ�IRUPV�RI�HQHUJ\��7KH�WDVN�LV�QRWKLQJ�OHVV�WKDQ
WR�UHLPDJLQH�PRGHUQLW\��DQG�LQ�WKH�SURFHVV�WR�ILJXUH�RXUVHOYHV�DV�GLIIHUHQW�NLQGV�RI�EHLQJV�WKDQ�WKH
RQHV�ZKR�KDYH�EXLOW�D�FLYLOL]DWLRQ�RQ�WKH�SURPLVHV��LQWHQVLWLHV��DQG�IDQWDVLHV�RI�D�SDUWLFXODUO\�GLUW\�
GHVWUXFWLYH�IRUP�RI�HQHUJ\��,W�LV�D�ODUJH�HQRXJK�FKDOOHQJH�WKDW�PDQ\�HQJDJHG�LQ�UHVHDUFK�LQ�WKH�HQHUJ\
KXPDQLWLHV�ZRQGHU�ZKHWKHU�ZH�KDYH�WKH�FRQFHSWXDO��DIIHFWLYH��PDWHULDO��DQG�FROOHFWLYH�FDSDFLWLHV�WR
WDNH�LW�RQ�

7KH�UHILJXUDWLRQV�WR�ZKLFK�WKH�ZRUN�RI�HQHUJ\�KXPDQLWLHV�GUDZV�DWWHQWLRQ�JR�EH\RQG�FKDQJHV�WR
GULYLQJ�KDELWV�RU�WKH�HVWDEOLVKPHQW�RI�VWULFWHU�SROLFLHV�RQ�HPLVVLRQV�DQG�WKH�HQHUJ\�HIILFLHQF\�RI�QHZ
KRPHV��7KH�PRUH�GLIILFXOW�FKDQJHV�DUH�WKRVH�WKDW�DUH�KDUGHU�WR�VHH��QDPH��RU�JUDVS��WKRVH�]RQHV�RI
H[SHULHQFH�DQG�H[SHFWDWLRQ�JHQHUDWHG�E\�RXU�HQHUJ\�V\VWHPV�WKDW�ZH�WDNH�DV�HTXLYDOHQW�WR�QRUPDO�OLIH
²ZKDW�PLJKW�ZHOO�EH�GHVFULEHG�DV�WKH�HQHUJ\�GLPHQVLRQ�RI�WKH�³VSRQWDQHRXV�FRQVHQW´�RI�KHJHPRQ\�
7KH�VKDUSHVW�FULWLFV�ZRUNLQJ�WRGD\�RQ�WKH�FRQFDWHQDWLRQ�RI�RLO�DQG�FXOWXUH�H[SORUH�WKH�GHSWKV�RI�EHLQJ�
LQ�UHODWLRQ�WR�RXU�HUD¶V�GRPLQDQW�IRUP�RI�HQHUJ\��³(QHUJ\�V\VWHPV�DUH�VKRW�WKURXJK�ZLWK�ODUJHO\
XQH[DPLQHG�FXOWXUDO�YDOXHV��ZLWK�HWKLFDO�DQG�HFRORJLFDO�FRQVHTXHQFHV�´�ZULWHV�6WHSKDQLH
/H0HQDJHU����)UHGHULFN�%XHOO�DUJXHV�WKDW�³LW�KDV�EHFRPH�LPSRVVLEOH�QRW�WR�IHHO�WKDW�RLO�DW�OHDVW
SDUWLDOO\�GHWHUPLQHV�FXOWXUDO�SURGXFWLRQ�DQG�UHSURGXFWLRQ�RQ�PDQ\�OHYHOV�´�³1RZDGD\V�´�KH�ZULWHV�
³HQHUJ\�LV�PRUH�WKDQ�D�FRQVWUDLQW��LW��HVSHFLDOO\�RLO��UHPDLQV�DQ�HVVHQWLDO��DQG��WR�PDQ\��WKH�HVVHQWLDO�
SURS�XQGHUQHDWK�KXPDQLW\¶V�PDWHULDO�DQG�V\PEROLF�FXOWXUHV�´���7KH�GHJUHH�WR�ZKLFK�HQHUJ\�KDV�VKDSHG
PRGHUQ�IRUPV�RI�OLIH�DQG�ZD\V�RI�EHLQJ�PHDQV�WKDW�WKH�HQHUJ\�KXPDQLWLHV�KDYH�WR�EH�VHHQ�DV�PRUH�WKDQ
MXVW�D�VSHFLDOLVW�ILHOG�RI�VWXG\²D�VXEVHW�RI�HQYLURQPHQWDO�VWXGLHV��IRU�LQVWDQFH��7KH�FODLP�EHLQJ�PDGH
E\�WKLV�YROXPH�LV�D�PXFK�VWURQJHU�RQH��³7KH�PDQVLRQ�RI�PRGHUQ�IUHHGRPV�VWDQGV�RQ�DQ�HYHU�
H[SDQGLQJ�EDVH�RI�IRVVLO�IXHO�XVH�´�ZULWHV�'LSHVK�&KDNUDEDUW\��³0RVW�RI�RXU�IUHHGRPV�DUH�HQHUJ\
LQWHQVLYH�´���$Q\RQH�LQWHUHVWHG�LQ�XQGHUVWDQGLQJ�WKH�PDWHULDO��VRFLDO��DQG�V\PEROLF�RSHUDWLRQV�RI�DQ
LVVXH�DV�LPSRUWDQW�DV��IRU�LQVWDQFH��KXPDQ�IUHHGRPV�PXVW�WDNH�LQWR�DFFRXQW�WKH�VLJQLILFDQFH�RI�HQHUJ\
LQ�HQDEOLQJ�WKH�YHU\�SRVVLELOLW\�RI�WKHVH�IUHHGRPV��DQG�PXVW�FHUWDLQO\�GR�VR�LI�WKH\�ZDQW�WR�JUDSSOH
ZLWK�WKHLU�FRQWLQXDWLRQ�RU�H[WHQVLRQ�LQ�DQ�HUD�RI�HQYLURQPHQWDO�FKDOOHQJHV�DQG�GLPLQLVKLQJ�HQHUJ\
UHVRXUFHV����(YHU\�HYRFDWLRQ�RI�5RXVVHDX�RU�-HIIHUVRQ�WRGD\�QHHGV�WR�EH�DFFRPSDQLHG�E\�LQIRUPDWLRQ
RQ�SHU�FDSLWD�HQHUJ\�XVH�DQG�NQRZOHGJH�DERXW�WKH�VRXUFHV�DQG�LPSOLFDWLRQV�RI�WKLV�HQHUJ\
FRQILJXUDWLRQ�IRU�WKH�RSHUDWLRQV�RI�SROLWLFV�DW�HYHU\�VFDOH��IURP�SHUVRQDO�SROLWLFV�WR�JHRSROLWLFV���



(QHUJ\�KXPDQLWLHV�LV�D�EXUJHRQLQJ�ILHOG��ZLWK�D�KXJH�DPRXQW�RI�UHVHDUFK�GHYHORSLQJ�RYHU�WKH�SDVW
GHFDGH����7KH�ZRUN�FROOHFWHG�KHUH�HPHUJHV�RXW�RI�WKH�VSHFLILF�FRRUGLQDWHV�RI�RXU�FRQWHPSRUDU\
HQYLURQPHQWDO�FULVHV�DQG�VWUXJJOHV�RYHU�WKH�XVH�DQG�DEXVH�RI�HQHUJ\�WKDW�KDYH�PDGH�WKH�EURDG�VRFLDO
VLJQLILFDQFH�RI�HQHUJ\�LQFUHDVLQJO\�GLIILFXOW�WR�DYRLG��/LNH�DQ\�QHZ�DUHD�RI�UHVHDUFK��UHFHQW
H[SORUDWLRQV�RI�HQHUJ\�DQG�VRFLHW\�EXLOG�RQ�HDUOLHU�VWXGLHV�WKDW�KDYH�DGGUHVVHG�WKH�VRFLDO�DQG�FXOWXUDO
LPSRUW�RI�IRVVLO�IXHOV��/HZLV�0XPIRUG¶V�LQIOXHQWLDO�7HFKQLFV�DQG�&LYLOL]DWLRQ��������ZDV�DPRQJ�WKH
ILUVW�ERRNV�WR�DWWHQG�WR�WKH�VRFLDO�LPSDFWV�RI�VKLIWV�LQ�HQHUJ\��UHFRJQL]LQJ�WKH�EURDG�FKDQJHV�SURGXFHG
E\��IRU�H[DPSOH��WKH�PRYHPHQW�IURP�FRDO�ILUHG�VWHDP�SRZHU�WR�WKH�HOHFWULF�PRWRUV�WKDW�ZHUH
HPHUJLQJ�LQ�WKH�����V����,Q�³(QHUJ\�DQG�WKH�(YROXWLRQ�RI�&XOWXUH´���������DQWKURSRORJLVW�/HVOLH�:KLWH
OLQNHG�FXOWXUDO�GHYHORSPHQW�GLUHFWO\�WR�WKH�DPRXQW�RI�HQHUJ\�DYDLODEOH�WR�KXPDQ�FRPPXQLWLHV��KLV
DWWHQWLRQ�WR�WKH�OLQN�EHWZHHQ�WKH�HYHU�JUHDWHU�XVH�RI�IRVVLO�IXHOV�DQG�WKH�H[SDQVLRQ�RI�VRFLDO�V\VWHPV
ZDV�UHSHDWHG�LQ�DQWKURSRORJLFDO�VWXGLHV�IROORZLQJ�WKH������RLO�FULVLV��DQG�DJDLQ�LQ�WKH�SDVW�IHZ�\HDUV
LQ�WKH�ZDNH�RI�WKH������ILQDQFLDO�FULVLV����,Q�HDUO\�HQYLURQPHQWDO�VWXGLHV��(��-��6FKXPDFKHU¶V
LQIOXHQWLDO�6PDOO�,V�%HDXWLIXO��$�6WXG\�RI�(FRQRPLFV�$V�,I�3HRSOH�0DWWHUHG��������EHJLQV�E\�QRWLQJ
WKH�VKRUW��DQG�ORQJ�WHUP�FRQVHTXHQFHV�RI�WKH�HYHU�H[SDQGLQJ�XVH�RI�IRVVLO�IXHOV²D�VRXUFH�RI�IXHO�WKDW
LVQ¶W�UHQHZDEOH��JHQHUDWHV�SROOXWLRQ��DQG�UHLQIRUFHV�FDSLWDOLVP¶V�LQVLVWHQFH�WKDW�³ELJJHU�LV�EHWWHU�´��
7KH�FRQQHFWLRQV�WKDW�KDYH�EHHQ�UHSHDWHGO\�GUDZQ�EHWZHHQ�WKH�JURZWK�LQ�WKH�VL]H�RI�KXPDQ
FRPPXQLWLHV�DQG�WKH�JURZWK�LQ�WKHLU�HFRQRPLHV�KDV�D�ORQJ�WUDGLWLRQ�RI�FULWLFDO�DQDO\VLV²DQRWKHU�ZRUN
ZH�PLJKW�PHQWLRQ�LQ�WKLV�YHLQ�LV�-HDQ�&ODXGH�'HEHLU��-HDQ�3DXO�'HOpDJH��DQG�'DQLHO�+pPHU\¶V�,Q�WKH
6HUYLWXGH�RI�3RZHU��(QHUJ\�DQG�&LYLOL]DWLRQ�WKURXJK�WKH�$JHV���������²DOWKRXJK�RQH�ZKRVH�IRUFH
DQG�HIIHFWLYLW\�KDYH�HEEHG�DQG�ZDQHG�DORQJ�ZLWK�WKH�SULFH�RI�HQHUJ\�DQG�WKH�GLIILFXOW\�RI�NHHSLQJ�WKH
VRFLDO�LPSRUW�RI�IRVVLO�IXHOV�IURQW�DQG�FHQWHU�IRU�DFDGHPLFV�DQG�SXEOLFV�DOLNH�

:KDW�GLVWLQJXLVKHV�FRQWHPSRUDU\�FULWLFDO�DWWHQWLRQ�WR�HQHUJ\�DQG�IRVVLO�IXHOV�LV�WKH�JURZLQJ
UHFRJQLWLRQ�WKDW�ZH�QRZ�IXOO\�LQKDELW�WKH�GLIILFXOW�FLUFXPVWDQFHV�RI�ZKLFK�0XPIRUG��:KLWH��DQG�RWKHU
FULWLFV�IRUHZDUQHG��$V�WKH�HQHUJ\�VRXUFH�DURXQG�ZKLFK�ZH�KDYH�VKDSHG�RXU�VRFLDO�DQG�HFRQRPLF
GHYHORSPHQW��WKH�IDFW�WKDW�IRVVLO�IXHOV�DUH�LQ�HYHU�JUHDWHU�GHPDQG�DW�D�PRPHQW�ZKHQ�WKHUH�DUH
DQ[LHWLHV�DERXW�WKHLU�ORQJ�WHUP�DYDLODELOLW\��DV�ZHOO�DV�JURZLQJ�HQYLURQPHQWDO�FKDOOHQJHV�WR�WKHLU
QHFHVVLW\�DQG�OHJLWLPDF\��PHDQV�WKDW�HQHUJ\�LV�RQ�RXU�PLQGV�DV�QHYHU�EHIRUH��:KLOH�WKHUH�DUH
IOXFWXDWLRQV�LQ�WKH�GHPDQG�IRU�RLO�DW�DQ\�JLYHQ�PRPHQW��HYHQ�LQ�WKH�EHVW�FDVH�VFHQDULR�RXWOLQHG�E\�WKH
:RUOG�(QHUJ\�&RXQFLO��ZH�FDQ�H[SHFW�WR�XVH�����PRUH�HQHUJ\�LQ������WKDQ�WRGD\����$W�WKH�VDPH�WLPH�
WKH�PRVW�UHFHQW�UHSRUW�IURP�WKH�(PLVVLRQ�'DWDEDVH�IRU�*OREDO�$WPRVSKHUH�5HVHDUFK�VXJJHVWV�WKDW
DQQXDO�JOREDO�HPLVVLRQV�RI�&2��KDYH�LQFUHDVHG�VLJQLILFDQWO\�VLQFH�WKH�81�)UDPHZRUN�&RQYHQWLRQ�RQ
&OLPDWH�&KDQJH�LQ�������DQ�DJUHHPHQW�ZKRVH�DLP�ZDV�WR�KDYH�KDG�WKH�RSSRVLWH�RXWFRPH����7KH
GLIILFXOW�FRRUGLQDWHV�RI�RXU�RZQ�FLUFXPVWDQFHV�GR�QRW�VWRS�WKHUH��$FFHVV�WR�HQHUJ\�LV�D�NH\�FRPSRQHQW
RI�GHYHORSPHQW��7KRVH�FRXQWULHV�ZKRVH�FLWL]HQV�FXUUHQWO\�XVH�VLJQLILFDQWO\�OHVV�HQHUJ\�WKDQ�WKH
DYHUDJH�(XURSHDQ�RU�1RUWK�$PHULFDQ�KDYH�H[SHFWDWLRQV�RI�XVLQJ�PRUH��VR�DV�WR�JDLQ�WKH�FDSDFLWLHV
DQG�RSSRUWXQLWLHV�WKDW�DWWHQG�WKH�H[SDQGHG�XVH�RI�HQHUJ\����:KLOH�VRPH�RI�WKLV�HQHUJ\�ZLOO�FRPH�LQ�WKH
IRUP�RI�UHQHZDEOHV��WKH�LQIUDVWUXFWXUHV�DQG�PHFKDQLVPV�VXSSRUWLQJ�JOREDO�PRGHUQLW\�GHPDQG�WKH�XVH
RI�IRVVLO�IXHOV��ZKLFK�PHDQV�WKDW��LQ�ODUJH�SDUW��WKH�GHYHORSPHQW�RI�WKH�JOREDO�6RXWK�UHTXLUHV�WKH



LQFUHDVHG�XVH�RI�IRVVLO�IXHOV����,Q�WKH�WHQVLRQ�HVWDEOLVKHG�EHWZHHQ�1RUWK�DQG�6RXWK��DQG�EHWZHHQ�RLO
SURGXFHUV�DQG�FRQVXPHUV��WKH�RSHQLQJ�GHFDGHV�RI�WKH�WZHQW\�ILUVW�FHQWXU\�DUH�XQZLWWLQJO\�HVWDEOLVKLQJ
WKH�FRQGLWLRQV�IRU�DQ�H[SDQVLRQ�DQG�LQWHQVLILFDWLRQ�RI�WKH�JHRSROLWLFDO�FRQIOLFW�DURXQG�HQHUJ\²
VRPHWKLQJ�DERXW�ZKLFK�D�JOREDO�SROLWLFDO�DQG�HFRQRPLF�HOLWH�VHHP�DZDUH��EXW�DERXW�ZKLFK�WKH\�VHHP
LQFOLQHG�WR�GR�UHODWLYHO\�OLWWOH�

7KLV�JDS�EHWZHHQ�NQRZOHGJH�DQG�DFWLRQ�LV�LPSRUWDQW�LQ�KRZ�ZH�ILJXUH�WKH�QH[W�VWHSV�LQ
HQYLURQPHQWDO�SROLWLFV��'HVSLWH�DPSOH�HYLGHQFH�WR�WKH�FRQWUDU\��WKHUH�FRQWLQXHV�WR�EH�EHOLHI�DQG
H[SHFWDWLRQ�WKDW�VFLHQWLILF�HYLGHQFH�ZLOO��RI�LWV�RZQ�DFFRUG��FRPPXQLFDWH²DQG�KHQFH�WULJJHU²WKH
VRFLDO�DQG�SROLWLFDO�FKDQJHV�QHHGHG�WR�DGGUHVV�FOLPDWH�FKDQJH��7KLV�LV�RQH�RI�WKH�KRSHG�IRU�RXWFRPHV
RI�VXFK�H[SDQVLYH�FROOHFWLRQV�RI�VFLHQWLILF�H[SHUWLVH�DV�WKH�,QWHUJRYHUQPHQWDO�3DQHO�RQ�&OLPDWH
&KDQJH��,3&&���ZKRVH�ILIWK�LWHUDWLRQ�EURXJKW�WRJHWKHU�WKH�ZRUN�RI�WKRXVDQGV�RI�VFLHQWLVWV�DQG�UHSRUWHG
WKDW�LW�LV�³H[WUHPHO\�OLNHO\´�����±�����SUREDELOLW\��WKDW�KXPDQV�DUH�WKH�GRPLQDQW�FDXVH�RI�JOREDO
ZDUQLQJ��$QG�\HW��DV�PRUH�DQG�PRUH�VFKRODUV�DUH�FRPLQJ�WR�UHFRJQL]H��TXDQWLILFDWLRQ�RI�JOREDO
HQYLURQPHQWDO�WKUHDWV�WKURXJK�VFLHQWLILF�UHVHDUFK�KDV��RQ�LWV�RZQ��³IDLOHG�WR�HIIHFW�DQ\WKLQJ�UHVHPEOLQJ
WKH�UDGLFDO�FKDQJH�OLNHO\�WR�EH�UHTXLUHG�LQ�RUGHU�WR�DYHUW�HQYLURQPHQWDO�FDWDVWURSKH�´���7KH�IUXVWUDWLQJ
LPSDVVHV�WKDW�KDYH�DSSHDUHG�LQ�QDPLQJ�HQYLURQPHQWDO�SUREOHPV�KDYH�FKDUDFWHUL]HG�WKH
FRPPXQLFDWLRQ�DQG�DQDO\VLV�RI�HQHUJ\�DV�ZHOO��,Q�&DUERQ�1DWLRQ��)RVVLO�)XHOV�LQ�WKH�0DNLQJ�RI
$PHULFDQ�&XOWXUH���������KLVWRULDQ�%RE�-RKQVRQ�UHPDUNV�WKDW�³ZH�LQGXVWULDO�SHRSOHV�KDYH�SUHIHUUHG
WR�NHHS�RXU�HQHUJ\�GHSHQGHQFLHV�RXW�RI�VLJKW�´���2QH�RI�WKH�LVVXHV�H[SORUHG�E\�PDQ\�RI�WKH
FRQWULEXWLRQV�LQ�(QHUJ\�+XPDQLWLHV�LV�WKH�VWUXFWXUH�DQG�IXQFWLRQ�RI�ZKDW�PLJKW�EH�WHUPHG�³HQHUJ\
HSLVWHPRORJLHV�´���1RW�RQO\�HQHUJ\�LQ�JHQHUDO�EXW�DOVR�IRVVLO�IXHOV�LQ�SDUWLFXODU�KDYH�EHHQ�VXUSULVLQJO\
KDUG�WR�ILJXUH²QDUUDWLYHO\��YLVXDOO\��FRQFHSWXDOO\²DV�D�FHQWUDO�HOHPHQW�RI�WKH�PRGHUQ��3HWUROHXP
ILUPV�KDYH�EHHQ�DPRQJ�WKH�ELJJHVW�FRPSDQLHV�LQ�WKH�ZRUOG�VLQFH�WKH�PRGHUQ�DGYHQW�RI�RLO��DQG�WKH\
UHPDLQ�VR�HYHQ�LQ�DQ�HUD�RI�FRPSXWHUV�DQG�VRFLDO�PHGLD��$Q�DODUPLQJ�DUUD\�RI�HYHU\GD\�JRRGV�
ZLWKRXW�ZKLFK�ZH�PLJKW�ILQG�LW�KDUG�WR�OLYH��DUH�PDGH�XS�RI�SHWUROHXP�E\�SURGXFWV����$QG�WKH
JHRSROLWLFV�RI�WKH�PRGHUQ�HUD²DQG�HVSHFLDOO\�RI�WKH�SHULRG�IROORZLQJ�:RUOG�:DU�,,²KDYH�EHHQ
VKDSHG�E\�WKH�VWUXJJOH�RYHU�DFFHVV�WR�DQG�FRQWURO�RYHU�IRVVLO�IXHOV��'HVSLWH�WKLV��UHFHQW�FULWLFDO
VFKRODUVKLS�KDV�KDG�WR�DFFRXQW�IRU�WKH�ZD\V�LQ�ZKLFK�IRVVLO�IXHOV�KDYH�PDQDJHG�WR�KLGH�LQ�SODLQ
VLJKW�VLWH��HYDGLQJ�LQFOXVLRQ�LQ�RXU�HFRQRPLF�FDOFXODWLRQV�DV�PXFK�DV�LQ�RXU�OLWHUDU\�ILFWLRQV���

5HFHQW�ILOP��ILFWLRQ��DQG�YLVXDO�DUWV�KDYH�DOVR�H[SORUHG�WKH�FKDUDFWHU�RI�RXU�HQHUJ\�HSLVWHPRORJLHV�
ZLWK�WKH�DLP�RI�JUDVSLQJ�WKH�FXULRXV�LQYLVLELOLW\�RI�VXFK�D�SRZHUIXO�VXEVWDQFH�DV�RLO��ZKLOH�DOVR�WU\LQJ
WR�UHQGHU�IXHOV�QDPHDEOH��UHDGDEOH��DQG�YLVLEOH��2QH�RI�WKH�WDNHDZD\V�RI�WKLV�YROXPH�LV�D�EURDGHU
XQGHUVWDQGLQJ�RI�WKH�SHFXOLDU��LI�KLWKHUWR�XQUHPDUNHG��SKLORVRSKLFDO�FKDUDFWHULVWLFV�RI�IRVVLO�IXHOV��DQG
SHUKDSV��WRR��RI�WKH�GRPLQDQW�HQHUJ\�VRXUFH�RI�DQ\�JLYHQ�HUD����,I�LW�KDV�EHHQ�VR�GLIILFXOW�WR�JUDVS�DQG
JUDSSOH�ZLWK�VR�LPSRUWDQW�DQ�HOHPHQW��LW�LV�LQ�PDQ\�UHVSHFWV�EHFDXVH�IRVVLO�IXHOV�DUH�VDWXUDWHG�LQWR
HYHU\�DVSHFW�RI�RXU�VRFLDO�VXEVWDQFH��7KH�GDUN�EODFN��LQN\�OLTXLG�WKDW�ZH�VRPHWLPHV�HQFRXQWHU�DV�RLO
LV�LQ�IDFW�D�UXVH��LW�JLYHV�DZD\�WKLV�REYLRXV�VLJQ�RI�LWVHOI��GHDG�DQG�KDUPOHVV��VR�WKDW�LW�PLJKW�DOO�WKH
PRUH�SRZHUIXOO\�LQKDELW�DQG�VKDSH�WKH�PRGHUQ�XQGHU�WKH�FRYHU�DQG�ZLWK�WKH�IRUFH�RI�LWV�RZQ�GDUNQHVV�

+RZ�PLJKW�ZH�XVH�WKH�FULWLFDO�LQVLJKWV�SURYLGHG�E\�UHVHDUFK�LQ�HQHUJ\�KXPDQLWLHV�WR�GHYHORS�D



GLIIHUHQW�UHODWLRQVKLS�WR�HQHUJ\��WR�IRVVLO�IXHOV"�2QH�EHJLQQLQJ�SRLQW�LV�WR�FRQVLGHU�KRZ�ZH�KDYH
LPDJLQHG�RXU�UHODWLRQ�WR�KLVWRU\����:H¶YH�WHQGHG�WR�DOORZ�KLVWRU\�WR�MXVW�KDSSHQ�WR�XV��,Q�WKH�PRGHUQ
SHULRG��WKLV�LV�LQ�SDUW�GXH�WR�RXU�IDLWK�LQ�WKH�IRUZDUG�DQG�XSZDUG�SXOO�RI�WHFKQRORJ\��DQG�LQ�SDUW
EHFDXVH�WKH�FDOFXOXV�RI�SURJUHVV�LQVLVWV�WKDW�ZH�ZLOO��E\�WKH�IRUZDUG�PDUFK�RI�WLPH�DORQH��RI�QHFHVVLW\
EH�EHWWHU�RII�WKDQ�RXU�SUHGHFHVVRUV��7KLV�LV�QRW�WR�VD\�WKDW�KLVWRU\�KDVQ¶W�DOVR�EHHQ�VKDSHG�DQG�JXLGHG
E\�WKRVH�ZLWK�D�YHVWHG�LQWHUHVW�LQ�UHWDLQLQJ�RU�DWWDLQLQJ�SRZHU��DQG�HTXDOO\�E\�WKRVH�ZKR�KDYH�ZLVKHG
WR�FKDOOHQJH�DQG�XQQHUYH�VRFLDO��SROLWLFDO��DQG�HFRQRPLF�SULYLOHJH��:KDW�ZH�KDYHQ¶W�GRQH²RU
SHUKDSV�KDYHQ¶W�KDG�WR�GR�EHIRUH�QRZ²LV�WDNH�RQ�WKH�FROOHFWLYH�FKDOOHQJH�RI�SODQQLQJ�ZKDW�FRPHV
QH[W��DQG�LQ�WKH�IXOOHVW�ZD\�SRVVLEOH�

,Q�WKH�FRQWH[W�RI�D�QRZ�DOPRVW�XQLYHUVDOO\�DFFHSWHG�IDLWK�LQ�IUHH�PDUNHWV��WKH�VXJJHVWLRQ�RI
VRPHWKLQJ�DNLQ�WR�FHQWUDO�SODQQLQJ�FDQ¶W�KHOS�EXW�LQYRNH�LPDJHV²DQG�IHDUV²RI�IDLOHG��FOXQN\�
6RYLHW�HUD�SODQV�WR�LQFUHDVH�FROOHFWLYH�SURVSHULW\�DQG�UHVKDSH�VXEMHFWLYLWLHV�DW�WKH�VDPH�WLPH��<HW�LW�LV
GLIILFXOW�WR�VHH�KRZ�ZH�PLJKW�HQJDJH�LQ�WKH�HQHUJ\�WUDQVLWLRQ�ZH�QHHG�ZLWKRXW�SODQV�WKDW�EULQJ�WRJHWKHU
VFLHQWLILF�NQRZOHGJH�DERXW�WKH�FDXVHV�DQG�FRQVHTXHQFHV�RI�JOREDO�ZDUPLQJ�ZLWK�VRFLDO�DQG�FXOWXUDO
LQVLJKWV�LQWR�WKH�VKDSH�DQG�FKDUDFWHU�RI�RXU�RLO�VXEMHFWLYLWLHV��7R�GDWH��WKH�KRSH�KDV�EHHQ�WKDW�PDUNHW
IRUFHV�ZLOO��LI�PDQDJHG�SURSHUO\��DGGUHVV�WKH�VHOI�VDPH�SUREOHPV�WKH\�KDYH�JHQHUDWHG��7KLV�KDV�EHHQ�
LQ�ODUJH�PHDVXUH��WKH�RIILFLDO�UHVSRQVH�WR�FOLPDWH�FKDQJH��DV�UHSUHVHQWHG�E\�WKH�.\RWR�$JUHHPHQW�DQG
WKH�IROORZ�XS�VHULHV�RI�LQWHUQDWLRQDO�FOLPDWH�VXPPLWV�WKDW�UHVXOWHG�LQ�WKH�81�&OLPDWH�&KDQJH
&RQIHUHQFH�LQ�3DULV�LQ�������$VVLJQLQJ�D�FRVW�WR�&2��HPLVVLRQV�PLJKW�ZHOO�KHOS�WR�VORZ�GRZQ�WKH
LQFUHDVLQJ�ZDUPWK�RI�WKH�DWPRVSKHUH��DW�OHDVW�VRPHZKDW��%XW�SODFLQJ�RQH¶V�IDLWK�LQ�HQYLURQPHQWDO
FKDQJH�LQ�D�PDUNHW�V\VWHP�EXLOW�DURXQG�JURZWK�DQG�SURILW��HQGOHVV�H[SDQVLRQ��DQG�WKH�ERWWRP�OLQH��DQG
RQH��IXUWKHUPRUH��SUHPLVHG�LQ�D�IXQGDPHQWDO�ZD\�RQ�GLVDYRZLQJ�RU�QHJDWLQJ�WKH�YDOXH�RI�QDWXUDO
V\VWHPV��LV�TXHVWLRQDEOH��WR�VD\�WKH�OHDVW��$W�WKH�KHDUW�RI�WKH�HQHUJ\�KXPDQLWLHV�LV�D�SROLWLFDO�SURMHFW
XQOLNH�DQ\�ZH¶YH�HQFRXQWHUHG�EHIRUH��7KHUH�PD\�KDYH�EHHQ�FRDO�FDSLWDOLVP�DQG�RLO�FDSLWDOLVP��WKHUH
FDQQRW�EH�VRODU�RU�ZLQG�FDSLWDOLVP����$V�ZH�ILJXUH�RXW�KRZ�WR�QR�ORQJHU�EH�RLO�VXEMHFWV�LQKDELWLQJ
GHVWUXFWLYH�SHWURFXOWXUHV��DQG�LW�LV�ZRUWK�UHPHPEHULQJ�WKDW�WKH�6RYLHW�V\VWHP�ZDV�DV�PXFK�D
SHWURFXOWXUH�DV�WKH�FDSLWDOLVW�YDULDQW�RI�PRGHUQLW\���ZH�ZLOO�QHHG�WR�XQGHUWDNH�D�VRFLRSROLWLFDO
UHYROXWLRQ�WKDW�LV�ERWK�QHFHVVDU\�DQG�XQDYRLGDEOH�

%XW�ZKDW�ZLOO�WKDW�UHYROXWLRQ�ORRN�OLNH"���(QHUJ\�SURYLGHV�XV�ZLWK�D�YHFWRU�WR�QHZO\�LPDJLQH
VRFLHWLHV�GHILQHG�E\�DQ�HTXDOLW\�RI�RSSRUWXQLWLHV�DQG�FDSDFLWLHV²FRPPXQLWLHV�LQ�ZKLFK��IRU�WKH�ILUVW
WLPH�LQ�KLVWRU\��ZH�DUH�DOZD\V�DOUHDG\�DWWXQHG�WR�RXU�UHODWLRQV�WR�QDWXUDO�V\VWHPV��)RU�LQVWDQFH��ZKDW
LI�RXU�SROLWLFDO�IUHHGRPV�ZHUH�WR�QRZ�FRPH�ZLWK�D�PDWHULDO�FRPSRQHQW²DQ�HTXLW\�RI�NLORFDORULHV�RU
%ULWLVK�WKHUPDO�XQLWV��%WX��DVVLJQHG�WR�HDFK�LQGLYLGXDO��GHWHUPLQHG�LQ�SDUW�E\�KRZ�PXFK�HQHUJ\�WKH
SODQHW�FRXOG�EHDU"�$UH�WKHUH�ZD\V�LQ�ZKLFK�QHZIRXQG�DWWHQWLRQ�WR�HQHUJ\�PLJKW�UHLQYLJRUDWH�RXU
SROLWLFV��DOORZLQJ�XV�WR�SRVLWLRQ�RXU�PDWHULDO�GHPDQGV�DQG�LPSDFW�RQ�WKH�SODQHW�DW�WKH�FRUH�RI�VRFLDO
HTXLW\"

7KH�UHYROXWLRQ�WKDW�HQHUJ\�FRXOG�SURGXFH�ZRXOG�QHHG�WR�DWWHQG�WR�PRUH�WKDQ�MXVW�WKH�VKDULQJ�RI
NLORFDORULHV��,Q�³1DWXUH�DQG�5HYROXWLRQ�´�+HUEHUW�0DUFXVH�ZULWHV��³2XU�ZRUOG�HPHUJHV�QRW�RQO\�LQ
WKH�SXUH�IRUP�RI�WLPH�DQG�VSDFH��EXW�DOVR��DQG�VLPXOWDQHRXVO\��DV�D�WRWDOLW\�RI�VHQVXRXV�TXDOLWLHV²



REMHFW�QRW�RQO\�RI�WKH�H\H��V\QRSVLV��EXW�RI�DOO�KXPDQ�VHQVHV��KHDULQJ��VPHOOLQJ��WRXFKLQJ��WDVWLQJ���,W
LV�WKLV�TXDOLWDWLYH��HOHPHQWDU\��XQFRQVFLRXV��RU�UDWKHU�SUHFRQVFLRXV��FRQVWLWXWLRQ�RI�WKH�ZRUOG�RI
H[SHULHQFH��LW�LV�WKLV�SULPDU\�H[SHULHQFH�LWVHOI�ZKLFK�PXVW�FKDQJH�UDGLFDOO\�LI�VRFLDO�FKDQJH�LV�WR�EH
UDGLFDO��TXDOLWDWLYH�FKDQJH�´���&ULWLFDO�WKHRU\�KDV�VRXJKW�WR�GUDZ�RXU�DWWHQWLRQ�WR�WKH�PXOWLSOH�ZD\V�LQ
ZKLFK�ZH�DUH�RWKHU�WKDQ�ZH�LPDJLQH�RXUVHOYHV�WR�EH²IRU�LQVWDQFH��DV�UHYHDOHG�E\�0DU[¶V�FULWLTXH�RI
FDSLWDOLVP��)UHXG¶V�DQDO\VLV�RI�WKH�OLEHUDO�VXEMHFW��DQG�1LHW]VFKH¶V�DVVDXOW�RQ�PRUDOLW\�DQG
SKLORVRSK\��7R�WKLV��WKH�HVVD\V�LQ�WKLV�YROXPH�DGG�DQ�DFFRXQW�RI�WKH�HQHUJ\�XQFRQVFLRXV��2XU�HYHU\GD\
SUDFWLFHV�DQG�DFWLYLWLHV�KDYH�EHHQ�VKDSHG�E\�HQHUJ\�LQ�D�ZD\�WKDW�ZH�KDYH�QHYHU�IXOO\�XQGHUVWRRG��,I
ZH�DUH�WR�EH�DEOH�WR�DGGUHVV�WKH�HQYLURQPHQWDO�FKDOOHQJHV�ZH�FXUUHQWO\�IDFH��ZH�QHHG�WR�XQGHUVWDQG
WKDW�VRPHWKLQJ�OLNH�³SULPDU\�H[SHULHQFH´�LQ�0DUFXVH¶V�DFFRXQW�KDV�EHHQ�FRQVWLWXWHG�E\�IRVVLO�IXHOV�
,I�RQH�DVSHFW�RI�RXU�UHYROXWLRQDU\�WUDQVLWLRQ�ZLOO�FRQFHUQ�VRFLDO�XVHV�RI�HQHUJ\��DQRWKHU�ZLOO�UHILJXUH
WKH�FRRUGLQDWHV�RI�RXU�SULPDU\�H[SHULHQFH��GRLQJ�DZD\�ZLWK��IRU�LQVWDQFH��WKH�IXQGDPHQWDO�GLYLGH
EHWZHHQ�KXPDQ�DQG�QDWXUH�RQ�ZKLFK�WKH�PRGHUQ�KDV�EHHQ�EXLOW�

7R�PRYH�IRUZDUG��RXU�FULWLFDO�ZRUN�ZLOO�DOVR�KDYH�WR�SXVK�SDVW�RXU�LQKHULWHG�FDWHJRULHV�RI
DQDO\VLV�DQG�DFWLRQ��%UXQR�/DWRXU�KDV�QRWHG��IRU�H[DPSOH��WKDW�WKH�FULWLTXH�RI�(QOLJKWHQPHQW�UDWLRQDOLW\
WKDW�RQFH�IXHOHG�FULWLFDO�WKHRU\�KDV�LQDGYHUWHQWO\�SOD\HG�LQWR�WKH�KDQGV�RI�FOLPDWH�FKDQJH�GHQLHUV�DQG
UDFLDO�HVVHQWLDOLVWV����2WKHU�VFKRODUV�KDYH�QRWHG�KRZ�RXU�HSLVWHPLF�WRROV�IRU�UHYROXWLRQ�DQG
UHGHPSWLRQ�DUH�GHHSO\�HQWDQJOHG�ZLWK�WKH�PDJQLWXGHV�RI�HQHUJ\�SURPLVHG�E\�IRVVLO�IXHOV����6WLOO�PRUH
XQVHWWOLQJ�TXHVWLRQV�KDYH�EHHQ�UDLVHG�E\�PDWHULDOLVW�IHPLQLVW�VFKRODUV�ZKR�DUJXH�WKDW�HYHQ�WHUPV�OLNH
³$QWKURSRFHQH´�FDQ�UHSURGXFH�WKH�FRQGLWLRQV�RI�DQWKURFHQWULVP�WKH\�SXUSRUW�WR�DQDO\]H��6WDF\�$ODLPR
ZULWHV��IRU�H[DPSOH��WKDW�ZH�VKRXOG�FRQVLGHU�KRZ�HDVLO\�$QWKURSRFHQH�³EHFRPHV�HQOLVWHG�LQ�DOO�WRR
IDPLOLDU�IRUPXODWLRQV��HSLVWHPRORJLHV��DQG�GHIHQVLYH�PDQHXYHUV²PRGHV�RI�NQRZLQJ�DQG�EHLQJ�WKDW
DUH�XWWHUO\�LQFDSDEOH�RI�DGHTXDWHO\�UHVSRQGLQJ�WR�WKH�FDWDFO\VPLF�FRPSOH[LWLHV�RI�WKH�DQWKURSRFHQH
LWVHOI�´�³$QWKURSRFHQH´�HYHQ�FRQWDLQV�D�³YHQHHU�RI�VSHFLHV�SULGH´�LQ�LWV�JHR�RQWR�ORJLFDO�IRUPXODWLRQ�
ZKLFK�LV�ILJXUHG�DURXQG�DQ�LPSOLFLW�VHQVH�WKDW�QR�RWKHU�VSHFLHV�FRXOG�DIIHFW�WKH�OLIHZRUOG�RI�DOO�RWKHU
VSHFLHV��$QG�&ODLUH�&ROHEURRN�DVNV�ZKHWKHU�HYHQ�WKH�SRVWKXPDQ�HPEUDFH�RI�OLYLQJ�V\VWHPV�PLJKW�QRW
EH�³D�ZD\�RI�DYRLGLQJ�WKH�H[WHQW�WR�ZKLFK�PDQ�LV�D�WKHRUHWLFDO�DQLPDO��D�P\RSLFDOO\�DQG�PDOHYROHQWO\
VHOI�HQFORVHG�PDFKLQH�ZKRVH�ZRUOG�KH�ZLOO�DOZD\V�YLHZ�DV�SUHVHQW�IRU�KLV�RZQ�HGLILFDWLRQ�´��

2QH�JHQHUDWLYH�UHVSRQVH�WR�VXFK�FRQFHUQV��DV�'RQQD�+DUDZD\�KDV�UHFHQWO\�VXJJHVWHG��LV�WR�IXUWKHU
GLYHUVLI\�RXU�FULWLFDO�FRQFHSWXDO�UHVRXUFHV�IRU�LQWHUURJDWLQJ�RXU�FXUUHQW�HFRORJLFDO�FRQGLWLRQ²
HQJDJLQJ�RXU�VLWXDWLRQ�LQ�WKH�3ODQWDWLRQRFHQH��&DSLWDORFHQH��DQG�HYHQ�&KWKXOXFHQH�DV�ZHOO²ZKLOH
DOVR�UHVROXWHO\�FRPPLWWLQJ�RXUVHOYHV�WR�³MRLQ�IRUFHV�WR�UHFRQVWLWXWH�UHIXJHV��WR�PDNH�SRVVLEOH�SDUWLDO
DQG�UREXVW�ELRORJLFDO�FXOWXUDO�SROLWLFDO�WHFKQRORJLFDO�UHFXSHUDWLRQ�DQG�UHFRPSRVLWLRQ��ZKLFK�PXVW
LQFOXGH�PRXUQLQJ�LUUHYHUVLEOH�ORVVHV�´���:H�YLHZ�WKH�ULVH�RI�HQHUJ\�KXPDQLWLHV�DV�SDUW�RI�WKLV�SURMHFW
RI�UHFXSHUDWLRQ�DQG�UHFRPSRVLWLRQ��$V�IUDJLOH�UDWKHU�WKDQ�RPQLSRWHQW�FUHDWXUHV��+RPR�VDSLHQV�KDYH
ORQJ�VRXJKW�WR�KDUQHVV�RWKHU�IRUPV�RI�HQHUJ\�WR�PDJQLI\�DQG�H[WHQG�WKHLU�FDSDFLWLHV��$V�WKDW�KDUQHVVLQJ
LQWHQVLILHG�ZLWK�WKH�PDVWHU\�RI�WKH�HQRUPRXV�HQHUJLF�SRWHQWLDOLW\�RI�IRVVLO�IXHOV��KXPDQ�LQGXVWU\
DFFHOHUDWHG��FUHDWLQJ�PRUH�DQG�PRUH�PDFKLQHV��LQVWLWXWLRQV��H[SHFWDWLRQV��DQG�SUDFWLFHV�GHSHQGHQW�RQ
QHZ�HQHUJ\�PDJQLWXGHV����7KDW�DFFHOHUDWLRQ�KDV��DV�GLVFXVVHG�DERYH��OHG�XV�WR�WKH�EULQN�RI�HFRORJLFDO



FDWDVWURSKH��1RW�DOO�KXPDQV�VKDUH�HTXDO�FXOSDELOLW\�LQ�WKLV�SURFHVV��RI�FRXUVH��:H�PXVW�LQWHUURJDWH�WKH
³ZH´�WKDW�LV�WKH�VXEMHFW�RI�FOLPDWRORJLFDO�DQG�HFRORJLFDO�UHVSRQVLELOLW\��2QO\�FHUWDLQ�SRSXODWLRQV�LQ
WKH�ZRUOG�GURYH�WKH�JOREDOL]DWLRQ�RI�IXHO�LQWHQVLYH�OLIH��DQG�WKH\�GLG�VR�WKURXJK�FHQWXULHV�RI
FRORQL]LQJ�YLROHQFH��0RUH�WKDQ�WKDW��QRUWKHUQ�ZKLWH�PDVFXOLQLW\�FRQWLQXHV�WR�HSLWRPL]H�WKH�DSH[
VSHFLHV�ORJLF�RI�HQWLWOHPHQW�WKDW�KDV�EURXJKW�XV�WR�RXU�FXUUHQW�VLWXDWLRQ��WKH�$QWKURSRFHQH�KDV��LQ�RWKHU
ZRUGV��DOZD\V�EHHQ�WKH�$QGURSRFHQH�

(QHUJ\�KXPDQLWLHV�WKXV�UHWDLQV�D�GHHS�NLQVKLS�DQG�LQWLPDWH�FRQYHUVDWLRQ�ZLWK�HQYLURQPHQWDO
KXPDQLWLHV��SDUWLFXODUO\�ZLWK�WKH�SDWKEUHDNLQJ�HIIRUWV�RI�PDWHULDOLVW�IHPLQLVW�WKLQNHUV�WR�GHOLYHU�QHZ
FULWLFDO�LQWHOOHFWXDO�UHVRXUFHV�IRU�XQGHUVWDQGLQJ�DQG�UHPHGLDWLQJ�WKH�ELRWLF��VRFLDO��FXOWXUDO��DQG
SROLWLFDO�GLPHQVLRQV�RI�KXPDQ�DQG�QRQKXPDQ�OLIH��7KH�SRLQW�RI�HQHUJ\�KXPDQLWLHV�LV�QRW�WR�FRQVWLWXWH�D
QHZ�H[SODQDWRU\�FDXVDO�PRQRSRO\��LQ�WKH�PDQQHU�RI�/HVOLH�:KLWH¶V�DUJXPHQW�WKDW�DOO�OLIH�FDQ�QRZ�EH
UHGXFHG�WR�HQHUJ\��WKDW�FDQ�WKHQ�EH�XVHG�WR�GRPLQDWH�RWKHU�DQDO\WLFV�LQWR�VXEPLVVLRQ��7KH�SRLQW�LV
UDWKHU�WR�WXUQ�SKHQRPHQD�VXFK�DV�JOREDO�ZDUPLQJ��VSHFLHV�H[WLQFWLRQ��DQG�HQYLURQPHQWDO�GHJUDGDWLRQ
LQVLGH�RXW��VR�DV�WR�UHYHDO�KRZ�WKH�XVH�DQG�DEXVH�RI�HQHUJ\�KDYH�FRQWULEXWHG�WR�WKH�PDNLQJ�RI�ZKDW
$QQD�7VLQJ�WHUPV�WKH�³GDPDJHG�SODQHW�´�:H�ZLVK�WR�VKHG�OLJKW�RQ�WKH�IXHO�DSSDUDWXV�RI�PRGHUQLW\�
ZKLFK�LV�DOO�WRR�RIWHQ�LQYLVLEOH�RU�VXEWHUUDQHDQ��EXW�ZKLFK�SXPSV�DQG�VHHSV�LQWR�WKH�JURXQGZDWHUV�RI
SROLWLFV��FXOWXUH��LQVWLWXWLRQV��DQG�NQRZOHGJH�LQ�XQH[SHFWHG�ZD\V��0RUHRYHU��HQHUJ\�KXPDQLWLHV
DVSLUHV�WR�SURYLGH�D�VSHFXODWLYH�LPSXOVH�DV�ZHOO�DV�FULWLFDO�GLDJQRVWLFV��7KH�ZRUNV�LQFOXGHG�KHUH�E\
DUWLVWV�DQG�ZULWHUV�VXFK�DV�0DUJDUHW�$WZRRG��3DROR�%DFLJDOXSL��DQG�0DULQD�=XUNRZ�VFKHPDWL]H�WKH
IXWXUHV�WKDW�EHFNRQ�LI�RXU�FXUUHQW�WUDMHFWRULHV�UHPDLQ�XQLQIOHFWHG��7KH\�DOVR�SUREH�DQG�VXUIDFH�WKH
FRQWUDGLFWLRQV�RI�RXU�FRQWHPSRUDU\�FRQGLWLRQ��PDWHULDOL]LQJ�DQG�FRPPXQLFDWLQJ�WKHP�LQ�QHZ�DQG
SURYRFDWLYH�ZD\V��7KHUH�LV�D�SODFH�IRU�VREHU�FULWLFLVP�DQG�GLVFXVVLRQ�LQ�WKH�HQWHUSULVH�RI�HQHUJ\
KXPDQLWLHV��WKHUH�LV�DOVR�D�SODFH�IRU�VXUUHDO�YLVLRQ�DQG�ZLOG�LPDJLQDWLRQ��,W�ZLOO�WDNH�DOO�WKH�FDSDFLWLHV
RI�WKH�DUWV�DQG�KXPDQLWLHV�WR�KHOS�WUDQVIRUP�WKLV�PRGHUQLW\��:H�KRSH�RQO\�WKDW�WKLV�YROXPH�FRQWULEXWHV
D�VWHS�LQ�WKDW�GLUHFWLRQ��WRZDUG�FRQYHUVDWLRQV�DQG�FROODERUDWLRQV�ZH¶YH�ORQJ�ZDLWHG�WR�KDYH�ZLWK�RQH
DQRWKHU�DERXW�ZKDW�ZH�ZDQW�WKLV�FHQWXU\�WR�EHFRPH�

1RWHV
���(YHQ�LQ�WKH�8QLWHG�6WDWHV��ZKLFK�RQFH�UHPDLQHG�DQ�H[FHSWLRQ��D�VXUYH\�UHOHDVHG�LQ�2FWREHU������LQGLFDWHG�WKDW�����RI�$PHULFDQV

EHOLHYH�WKH�VFLHQFH�EHKLQG�JOREDO�ZDUPLQJ²WKH�KLJKHVW�VLQFH�������6HH�(PPD�+RZDUG��³5LVLQJ�1XPEHUV�RI�$PHULFDQV�%HOLHYH�&OLPDWH
6FLHQFH��3ROO�6KRZV�́ �*XDUGLDQ��2FWREHU�����������$YDLODEOH�DW�KWWS���ZZZ�WKHJXDUGLDQ�FRP�HQYLURQPHQW������RFW����ULVLQJ�QXPEHUV�
RI�DPHULFDQ�EHOLHYH�FOLPDWH�VFLHQFH�SROO�VKRZV�

���6HH��IRU�LQVWDQFH��(GZDUG�5HQVKDZ��³7KH�6XEVWLWXWLRQ�RI�,QDQLPDWH�(QHUJ\�IRU�$QLPDO�3RZHU�́ �-RXUQDO�RI�3ROLWLFDO�(FRQRP\
����QR���������������±����:LOOLDP�0F1HLOO��6RPHWKLQJ�1HZ�XQGHU�WKH�6XQ��$Q�(QYLURQPHQWDO�+LVWRU\�RI�WKH�7ZHQWLHWK�&HQWXU\
:RUOG��1HZ�<RUN��1RUWRQ���������DQG�$VWULG�.DQGHU��3DROR�0DODQLPD��DQG�3DXO�:DUGH��3RZHU�WR�WKH�3HRSOH��(QHUJ\�LQ�(XURSH�RYHU
WKH�/DVW�)LYH�&HQWXULHV��3ULQFHWRQ��1-��3ULQFHWRQ�8QLYHUVLW\�3UHVV���������7KH�ODVW�PDNHV�D�VWURQJ�FDVH�WKDW��ZLWKRXW�WKH�HQHUJ\
DYDLODEOH�IURP�IRVVLO�IXHOV��PRGHUQ�HFRQRPLF�JURZWK�ZRXOG�KDYH�EHHQ�LPSRVVLEOH�

���2Q�WKH�ODWWHU��VHH�'DQLHO�<HUJLQ��7KH�3UL]H��7KH�(SLF�4XHVW�IRU�2LO��0RQH\��DQG�3RZHU��1HZ�<RUN��)UHH�3UHVV��������
���6HH��IRU�LQVWDQFH��,PUH�6]HPDQ¶V�FODLP�WKDW�³LQVWHDG�RI�FKDOOHQJLQJ�WKH�ILFWLRQ�RI�VXUSOXV²DV�ZH�PLJKW�KDYH�KRSHG�RU�H[SHFWHG²

OLWHUDWXUH�SDUWLFLSDWHV�LQ�LW�MXVW�DV�VXUHO\�DV�HYHU\�RWKHU�VRFLDO�QDUUDWLYH�LQ�WKH�FRQWHPSRUDU\�HUD��(YHU�PRUH�QDUUDWLYH��HYHU�PRUH
VLJQLILFDWLRQ��HYHU�PRUH�JUDVSLQJ�DIWHU�VRFLDO�PHDQLQJ��ZKDW�OLWHUDWXUH�VKDUHV�ZLWK�WKH�(QOLJKWHQPHQW�DQG�FDSLWDOLVP�LV�WKH�LPSOLFLW�ORQJLQJ
IRU�WKH�SOXV�EH\RQG�ZKDW�LV�´�,PUH�6]HPDQ��³/LWHUDWXUH�DQG�(QHUJ\�)XWXUHV�́ �30/$������QR�����0DUFK�������������,Q�D�VLPLODU�IDVKLRQ�
)UHGHULFN�%XHOO�KDV�PDSSHG�KRZ�D�GLDOHFWLF�RI�H[XEHUDQFH�DQG�FDWDVWURSKH�FKDUDFWHULVWLF�RI�PRGHUQLW\�KDV�IRXQG�LWV�ZD\�LQWR�FXOWXUH��³,Q
SRSXODU�DQG�DOVR�KLJK�FXOWXUDO�GLVFRXUVH��SHRSOH¶V�ERGLHV�DQG�SV\FKHV�DUH�UHILJXUHG�DV�RLO�HOHFWULF�HQHUJL]HG�V\VWHPV��DQG�DYDQW�JDUGH
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DUWLVWV�EHFRPH�WKH�H[SHUWV�ZKR�PRVW�DJJUHVVLYHO\�FRQYHUW�WKHVH�HQHUJHWLFV�LQWR�QHZ�VW\OHV��QHZ�DHVWKHWLFV��QHZ�SRHWLFV�´�)UHGHULFN
%XHOO��³$�6KRUW�+LVWRU\�RI�2LO�&XOWXUHV��2U��WKH�0DUULDJH�RI�&DWDVWURSKH�DQG�([XEHUDQFH�́ �-RXUQDO�RI�$PHULFDQ�6WXGLHV�����QR���
�����������±���

���,Q�LWV������2LO�0DUNHW�5HSRUW��WKH�,QWHUQDWLRQDO�(QHUJ\�$JHQF\�HVWLPDWHG�JOREDO�GHPDQG�IRU�RLO�IRU�WKH�IRXUWK�TXDUWHU�RI�WKH�\HDU
WR�EH�������PLOOLRQ�EDUUHOV�SHU�GD\��,Q�������E\�FRPSDULVRQ��WRWDO�ZRUOG�RLO�FRQVXPSWLRQ�ZDV�������PLOOLRQ�EDUUHOV�SHU�GD\²D����
LQFUHDVH�RYHU�WKLV�SHULRG��2YHU���\HDU��WKLV�FRQVWLWXWHV�D�GLIIHUHQFH�RI�PRUH�WKDQ����ELOOLRQ�EDUUHOV�RI�RLO�

���:KLOH�WKH�ZRUN�RI�9DFODY�6PLO�RQ�RLO�DQG�IRVVLO�IXHOV�LV�H[HPSODU\��IRU�KLP��WRR��HQHUJ\�KDV�UHODWLYHO\�OLWWOH�LPSDFW�RQ�VRFLHW\�DQG
FXOWXUH��)RU�6PLO��³WKH�DPRXQW�RI�HQHUJ\�DW�D�VRFLHW\¶V�GLVSRVDO�SXWV�FOHDU�OLPLWV�RQ�WKH�RYHUDOO�VFRSH�RI�DFWLRQ´�DQG�OLWWOH�PRUH��³7LPHOHVV
OLWHUDWXUH��SDLQWLQJ��VFXOSWXUH��DUFKLWHFWXUH��DQG�PXVLF�́ �KH�ZULWHV��³VKRZ�QR�FRUUHODWLRQ�ZLWK�DGYDQFHV�LQ�HQHUJ\�FRQVXPSWLRQ�´�9DFODY
6PLO��(QHUJ\�LQ�:RUOG�+LVWRU\��%RXOGHU��&2��:HVWYLHZ�������������

���-RQDWKRQ�3RUULWW¶V�7KH�:RUOG�:H�0DGH��$OH[�0F.D\¶V�6WRU\�IURP�������������RIIHUV�D�SULPH�H[DPSOH�RI�WKLV�GHIHQVLYH�YLHZ�RI
WUDQVLWLRQ��3RUULWW�QDUUDWHV�D�SURVSHFWLYH�HQG�WR�WKH�DJH�RI�RLO�YLD�D�FDUHIXOO\�PDQDJHG�JOREDO�UHWUHDW�IURP�WKH�XVH�RI����PLOOLRQ�EDUUHOV�SHU
GD\�LQ������WR�RQO\���PLOOLRQ�LQ�������,Q�3RUULWW¶V�VWRU\�JRYHUQPHQWV�UHDFW��DOO�RI�D�VXGGHQ��WR�D������,QWHUJRYHUQPHQWDO�3DQHO�RQ�&OLPDWH
&KDQJH��,3&&��UHSRUW��DV�ZHOO�DV�WR�WKH�JURZLQJ�FRVW�RI�RLO������DQG�EHJLQ�WR�DFWLYHO\�PDNH�XVH�RI�DOWHUQDWLYH�HQHUJ\�VRXUFHV�VXFK�DV
VRODU�SRZHU�DQG�ELRPDVV��DV�ZHOO�DV�VXEVWLWXWLQJ�DOJDH�EDVHG�PDWHULDOV�IRU�WKH�³SODVWLFV��SKDUPDFHXWLFDOV��SDLQWV��OXEULFDQWV�DQG�VR�RQ´
�������³2I�DOO�RI�WKH�SURMHFWLRQV�,¶YH�XVHG�LQ�WKLV�ERRN�́ �3RUULWW�ZULWHV��³,�VXVSHFW�LW¶V�WKLV�RQH�>WKH�GURS�LQ�HQHUJ\�XVH@�WKDW�PD\�FDXVH
PRUH�H\HEURZV�WR�EH�UDLVHG�WKDQ�DQ\�RWKHU´�������

,Q�3RUULWW¶V�DFFRXQW��WKH�JOREDO�VKLIW�DZD\�IURP�RLO�LV�GULYHQ�E\�WKH�LQFUHDVLQJ�FRVW�RI�JHWWLQJ�LW�RXW�RI�WKH�JURXQG²D�IDFW�WKDW�LQ�WKH
UHDO�ZRUOG�VHHPV�WR�KDYH�KDG�UHODWLYHO\�OLWWOH�LPSDFW�RQ�RLO�SURGXFWLRQ��DQG�FHUWDLQO\�QRW�WR�WKH�GHJUHH�KH�VXJJHVWV��3RUULWW�YLHZV�WKH
LQIUDVWUXFWXUH�RI�WKH�³ZRUOG�WKDW�ZH�PDGH´�DV�EHLQJ�DEOH�WR�VXVWDLQ�D�WUDQVLWLRQ�WR�RWKHU�IRUPV�RI�HQHUJ\�RYHU�D�VKRUW�SHULRG�RI�WLPH
ZLWKRXW�DQ\�PDMRU�GLVUXSWLRQV�LQ�JOREDO�FDSLWDOLVP��WKH�VL]H�RI�SRSXODWLRQV��WUDQVSRUWDWLRQ�V\VWHPV��RU�RWKHU�HOHPHQWV�RI�WKH
LQIUDVWUXFWXUH�RI�PRGHUQLW\��7KH�DLP�RI�WKH�YLHZ�IURP�WKH�IXWXUH�KH�RIIHUV�LV�WR�KLJKOLJKW�HQHUJ\�LQSXW�FKDQJHV�WKDW�QHHG�WR�EH�PDGH
LQ�RUGHU�WR�VXVWDLQ�H[LVWLQJ�SROLWLFR�HFRQRPLF�IRUPV�DQG�WKH�EHOLHIV�DQG�SUDFWLFHV�WKDW�DFFRPSDQ\�WKHP��UDWKHU�WKDQ�GUDZLQJ�DWWHQWLRQ
WR�WKHLU�LPSOLFDWLRQV�IRU�ERWK�HQYLURQPHQWDO�IXWXUHV�DQG�VRFLDO�MXVWLFH��,QGHHG��LQ�3RUULWW¶V�YLHZ�RI�WKLQJV��HYHQ�LI�RLO�LV�DQ�LQFUHGLEO\
LPSRUWDQW�IXHO�VRXUFH��WKHUH�LV�LQ�PDQ\�UHVSHFWV�QRWKLQJ�VSHFLDO�DERXW�LW��,W�LV�D�VRXUFH�RI�HQHUJ\²RQH�RI�PDQ\�VXFK�VRXUFHV²DQG
ZKLOH�LWV�LPSDFW�RQ�WKH�IRUP�DQG�FKDUDFWHU�RI�FRQWHPSRUDU\�OLIH�PLJKW�ZHOO�EH�ODUJH��LW�KDV�QRW�SOD\HG�DQ�HVSHFLDOO\�GHWHUPLQDWH�UROH�LQ
VKDSLQJ�PRGHUQ�OLIH��5DWKHU��IRU�3RUULWW��DV�IRU�PDQ\�RWKHUV�ZKR�WU\�WR�RXWWKLQN�RU�WKLQN�SDVW�WKH�OLPLWV�RI�RLO�DYDLODELOLW\���RLO�LV�D
QHXWUDO�VXEVWDQFH�WKDW�FDQ�EH�UHSODFHG�LQ�WLPH�E\�RWKHU�IRUPV�RI�HQHUJ\��WKH�WDVN�RI�HQYLURQPHQWDOLVWV�LV�QRW�WR�DGGUHVV�WKH
H[SHFWDWLRQV�DQG�VWUXFWXUHV�RI�PRGHUQLW\�WKDW�DUH�HQDEOHG�E\�DQG�DOVR�VXVWDLQ�RLO�FXOWXUHV��EXW�WR�ZRUN�WR�JHQHUDWH�QHZ�HQHUJ\�LQSXWV
VR�WKDW�PRGHUQLW\�FDQ�FRQWLQXH�DORQJ�XQDEDWHG��6HH�-RQDWKRQ�3RUULWW��7KH�:RUOG�:H�0DGH��$OH[�0F.D\¶V�6WRU\�IURP�����
�/RQGRQ��3KDLGRQ��������
���6HH��IRU�LQVWDQFH��$QGUHZ�-��+RIIPDQ��+RZ�&XOWXUH�6KDSHV�WKH�&OLPDWH�&KDQJH�'HEDWH��6WDQIRUG��6WDQIRUG�8QLYHUVLW\�3UHVV�

�������RQH�RI�DQ�LQFUHDVLQJ�QXPEHU�RI�ERRNV�PDNLQJ�WKLV�FDVH�
���6HH�5RELQ�0F.LH��³:RUOG�:LOO�3DVV�&UXFLDO��&�*OREDO�:DUPLQJ�/LPLW��([SHUWV�:DUQ�́ �2EVHUYHU��2FWREHU�����������$YDLODEOH�DW

KWWS���ZZZ�WKHJXDUGLDQ�FRP�HQYLURQPHQW������RFW����FOLPDWH��F�JOREDO�ZDUPLQJ�WDUJHW�IDLO�
����6WHSKDQLH�/H0HQDJHU��/LYLQJ�2LO��3HWUROHXP�DQG�&XOWXUH�LQ�WKH�$PHULFDQ�&HQWXU\��2[IRUG��2[IRUG�8QLYHUVLW\�3UHVV��������

��
����%XHOO��³6KRUW�+LVWRU\�RI�2LO�&XOWXUHV�́ �����
����'LSHVK�&KDNUDEDUW\��³7KH�&OLPDWH�RI�+LVWRU\��)RXU�7KHVHV�́ �&ULWLFDO�,QTXLU\����������������
����6HH�,DQ�0RUULV��)RUDJHUV��)DUPHUV�DQG�)RVVLO�)XHOV��3ULQFHWRQ��1-��3ULQFHWRQ�8QLYHUVLW\�3UHVV��������
����6WHSKDQLH�/H0HQDJHU�QRWHV��³,�EHFDPH�IUXVWUDWHG�ZKLOH�ZULWLQJ�/LYLQJ�2LO�E\�KRZ�PXFK�RI�ZKDW�,�WKLQN�RI�DV�SURJUHVVLYH

PRGHUQLW\²IHPLQLVP��HQYLURQPHQWDOLVP�HYHQ��DV�LW�KDV�EHHQ�H[SUHVVHG�LQ�WKH�8�6��LQ�SDUWLFXODU²LV�DFWXDOO\�WLHG�WR�DVVXPSWLRQV��EXW�DOVR
REMHFWV�DQG�SDWKV��WKDW�KDYH�EHHQ�FUHDWHG�E\�IRVVLO�IXHO�HQHUJ\�´�7KH�SROLWLFV�RI�HQHUJ\�UHDFKHV�DFURVV�WKH�SROLWLFDO�VSHFWUXP��DV�ZHOO�DV
DFURVV�VFDOHV�RI�WKH�SROLWLFDO��6HH�%UHQW�5\DQ�%HOODP\��6WHSKDQLH�/H0HQDJHU��DQG�,PUH�6]HPDQ��³:KHQ�(QHUJ\�,V�WKH�)RFXV�
$HVWKHWLFV��3ROLWLFV��DQG�3HGDJRJ\��$�&RQYHUVDWLRQ�́ �3RVWPRGHUQ�&XOWXUH��IRUWKFRPLQJ�

����,Q�DGGLWLRQ�WR�WKRVH�LQ�WKLV�YROXPH��FRQWULEXWRUV�WR�WKH�ILHOG�LQFOXGH�/\QQ�%DGLD��*UHWFKHQ�%DNNH��5RVV�%DUUHWW��(ULFND�%HFNPDQ�
%UHQW�%HOODP\��$PDQGD�%RHW]NHV��)UHGHULFN�%XHOO��&DUD�'DJJHWW��0RQD�'DPOXML��-HII�'LDPDQWL��'DQLQH�)DUTXKDUVRQ��6DUDK�)UHGHULFNV�
-RKQ�%HOODP\�)RVWHU��'DYLG�+DEHUPDQ��'DQ�+DFNEDUWK��-DFRE�'DUZLQ�+DPEOLQ��3HWHU�+LWFKFRFN��0DWWKHZ�+XEHU��1DRPL�.OHLQ��.DLUQ
.OLHPDQ��7RE\�/HH��-HQQ\�/LQ��(UQVW�/RJDU��$QGUHDV�0DOP��$UWKXU�0DVRQ��(OOHQ�0F/DUQH\��-RKQ�$QGUHZ�0F1HLVK��0DUW\�0HORVL�
-DPHV�1LVEHW��:HQG\�3DUNHU��&ODLUH�3HQWHFRVW��)LRQD�3RODFN��'RXJ�5RJHUV��3HWHU�6KXOPDQ��5HEHFFD�6OD\WRQ��-DQHW�6WHZDUW��0LFKDHO
7UXVFHOOR��,ODQD�;LQRV��(ULF�:LQVEHUJ��'DQLHO�:RUGHQ��DQG�1DWDVKD�=DUHWVN\�

����/HZLV�0XPIRUG��7HFKQLFV�DQG�&LYLOL]DWLRQ��1HZ�<RUN��+DUFRXUW��%UDFH��������
����/HVOLH�:KLWH��³(QHUJ\�DQG�WKH�(YROXWLRQ�RI�&XOWXUH�́ �$PHULFDQ�$QWKURSRORJLVW�����QR���������������±����)RU�DQ�RYHUYLHZ�RI�WKH

KLVWRU\�RI�HQHUJ\�LQ�DQWKURSRORJ\��VHH�'RPLQLF�%R\HU��³(QHUJRSRZHU��$Q�,QWURGXFWLRQ�́ �$QWKURSRORJ\�4XDUWHUO\�����QR���������������±
���
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����(��-��6FKXPDFKHU��6PDOO�,V�%HDXWLIXO��(FRQRPLFV�$V�,I�3HRSOH�0DWWHUHG��1HZ�<RUN��3HUHQQLDO��������
����-HDQ�&ODXGH�'HEHLU��-HDQ�3DXO�'HOpDJH��DQG�'DQLHO�+pPHU\��,Q�WKH�6HUYLWXGH�RI�3RZHU��(QHUJ\�DQG�&LYLOL]DWLRQ�WKURXJK�WKH

$JHV��WUDQV��-RKQ�%DU]PDQ��/RQGRQ��=HG�%RRNV��������
����:RUOG�(QHUJ\�&RXQFLO��:RUOG�(QHUJ\�,QVLJKW�������:RUOG�(QHUJ\�&RXQFLO��������

KWWSV���ZZZ�ZRUOGHQHUJ\�RUJ�SXEOLFDWLRQV������ZRUOG�HQHUJ\�LQVLJKW�������
����1HWKHUODQGV�(QYLURQPHQWDO�$VVHVVPHQW�$JHQF\��7UHQGV�LQ�*OREDO�&2��(PLVVLRQV�������5HSRUW��7KH�+DJXH��������
����7KH�ILJXUHV�GHWDLOLQJ�SHU�FDSLWD�HQHUJ\�XVDJH�RIIHU�D�VWDUN�UHPLQGHU�RI�WKH�SODQHW¶V�GLVFUHSDQFLHV��7KH�86�(QHUJ\�,QIRUPDWLRQ

$GPLQLVWUDWLRQ�UHSRUWV�WKDW�LQ�������D�UHVLGHQW�RI�WKH�8QLWHG�6WDWHV�XVHG�����PLOOLRQ�%WX�RI�HQHUJ\�SHU�FDSLWD��LQ�+DLWL��WKH�ILJXUH�LV�����²
D�����IROG�GLIIHUHQFH�

����6HH��H�J���$NKLO�*XSWD��³$Q�$QWKURSRORJ\�RI�(OHFWULFLW\�IURP�WKH�*OREDO�6RXWK�́ �&XOWXUDO�$QWKURSRORJ\�����QR������������DQG
-RKQ�$QGUHZ�0F1HLVK��$[HO�%RUFKJUHYLQN��DQG�2ZHQ�/RJDQ��HGV���&RQWHVWHG�3RZHUV��7KH�3ROLWLFV�RI�(QHUJ\�DQG�'HYHORSPHQW�LQ
/DWLQ�$PHULFD��/RQGRQ��=HG�%RRNV��������

����6YHUNHU�6|UOLQ��³7KH�&KDQJLQJ�1DWXUH�RI�(QYLURQPHQWDO�([SHUWLVH�́ �(XUR]LQH��1RYHPEHU�����������Q�S�
����%RE�-RKQVRQ��&DUERQ�1DWLRQ��/DZUHQFH��8QLYHUVLW\�3UHVV�RI�.DQVDV���������[[L[�
����)RU�DQ�HODERUDWLRQ�RI�WKH�LGHD�RI�HQHUJ\�HSLVWHPRORJLHV��VHH�,PUH�6]HPDQ��³+RZ�WR�.QRZ�DERXW�2LO��(QHUJ\�(SLVWHPRORJLHV�DQG

3ROLWLFDO�)XWXUHV�́ �-RXUQDO�RI�&DQDGLDQ�6WXGLHV���5HYXH�G¶pWXGHV�FDQDGLHQQHV�����QR���������������±���
����7KH�OLVW�RI�SURGXFWV�PDGH�IURP�SHWUROHXP�LQFOXGHV�LQN��WLUHV��YLWDPLQ�FDSVXOHV��H\HJODVVHV��IRRWEDOOV��GHWHUJHQWV��SDUDFKXWHV�

IHUWLOL]HUV��SDQW\�KRVH��DVSLULQ��G\HV��\DUQV��QDLO�SROLVK��SODVWLFV��GHQWXUHV��EDQGDJHV��OLQROHXP��KDLU�FRORULQJ��VXUIERDUGV²LQ�D�ZRUG�
HYHU\WKLQJ�

����)RU�D�GLVFXVVLRQ�RI�HQHUJ\�DQG�HFRQRPLFV��VHH�3KLOLS�0LURZVNL��0RUH�+HDW�WKDQ�/LJKW��(FRQRPLFV�DV�6RFLDO�3K\VLFV��3K\VLFV
DV�1DWXUH¶V�(FRQRPLFV��&DPEULGJH��&DPEULGJH�8QLYHUVLW\�3UHVV���������DQG�7LPRWK\�0LWFKHOO��&DUERQ�'HPRFUDF\��1HZ�<RUN��9HUVR�
�������)RU�D�GLVFXVVLRQ�RI�HQHUJ\�DQG�OLWHUDWXUH��VHH�$PLWDY�*KRVK��³3HWURILFWLRQ�́ �1HZ�5HSXEOLF��0DUFK������������±����DQG�3DWULFLD
<DHJHU�HW�DO���³/LWHUDWXUH�LQ�WKH�$JHV�RI�:RRG��7DOORZ��&RDO��:KDOH�2LO��*DVROLQH��$WRPLF�3RZHU�DQG�2WKHU�(QHUJ\�6RXUFHV�́ �30/$
�����QR���������������±���

����$QWWL�6DOPLQHQ�DQG�7HUH�9DGpQ��(QHUJ\�DQG�([SHULHQFH��$Q�(VVD\�LQ�1DIWKRORJ\��&KLFDJR��0&0�3ULPH��������
����)RU�DQ�HODERUDWLRQ�RI�WKH�FRPSOH[�UHODWLRQ�RI�HQHUJ\�WR�KLVWRU\��VHH�-HQQLIHU�:HQ]HO��LQWURGXFWLRQ�WR�)XHOLQJ�&XOWXUH��HG��,PUH

6]HPDQ��-HQQLIHU�:HQ]HO��DQG�3DWULFLD�<DHJHU��1HZ�<RUN��)RUGKDP�8QLYHUVLW\�3UHVV��������
����$V�'DQLHO�7DQXUR�SRLQWV�RXW��³JHQHUDOL]HG�FRPPRGLW\�SURGXFWLRQ�KDV�EURXJKW�KXPDQLW\�VR�FORVH�WR�WKH�DE\VV�WKDW�D�QHZ�ORQJ

ZDYH�RI�JURZWK²ZKHWKHU�µJUHHQ�¶�µVHOHFWLYH�¶�RU�µOHIW�ZLQJ¶²ZRXOG�UHVXOW�LQ�D�GUHDGIXO�FOLPDWH�VKLIW´��������7DQXUR�DUJXHV�WKDW�WKH
GHPDQGV�RI�HQHUJ\�WUDQVLWLRQ�DQG�JOREDO�ZDUPLQJ�QHFHVVLWDWH�WKDW�0DU[LVWV��WRR��KDYH�WR�DEDQGRQ�SURGXFWLYLVW�DFFRXQWV�RI�GHYHORSPHQW�LQ
LPDJLQLQJ�SRVW±IRVVLO�IXHO�VRFLHWLHV�DQG�HFRQRPLHV��'DQLHO�7DQXUR��³0DU[LVP��(QHUJ\��DQG�(FRORJ\��7KH�0RPHQW�RI�7UXWK�́ �&DSLWDOLVP
1DWXUH�6RFLDOLVP�����QR��������������±����

����'RPLQLF�%R\HU��³5HYROXWLRQDU\�,QIUDVWUXFWXUH�́ �LQ�7KH�3URPLVH�RI�,QIUDVWUXFWXUH��HG��+DQQDK�$SSHO��1LNKLO�$QDQG��DQG�$NKLO
*XSWD��'XUKDP��1&��'XNH�8QLYHUVLW\�3UHVV��IRUWKFRPLQJ��

����+HUEHUW�0DUFXVH��³1DWXUH�DQG�5HYROXWLRQ�́ �LQ�7KH�(VVHQWLDO�0DUFXVH��6HOHFWHG�:ULWLQJV�RI�3KLORVRSKHU�DQG�6RFLDO�&ULWLF
+HUEHUW�0DUFXVH��HG��$QGUHZ�)HHQEHUJ�DQG�:LOOLDP�/HLVV��%RVWRQ��%HDFRQ�������������

����%UXQR�/DWRXU��³:K\�+DV�&ULWLTXH�5XQ�2XW�RI�6WHDP"�́ �&ULWLFDO�,QTXLU\�����QR���������������±���
����%R\HU��³5HYROXWLRQDU\�,QIUDVWUXFWXUH´��0LWFKHOO��&DUERQ�'HPRFUDF\�
����&ODLUH�&ROHEURRN��³1RW�6\PELRVLV��1RW�1RZ��:K\�$QWKURSRJHQLF�&OLPDWH�&KDQJH�,V�1RW�5HDOO\�+XPDQ�́ �2[IRUG�/LWHUDU\

5HYLHZ�����QR���������������±���
����'RQQD�+DUDZD\��³$QWKURSRFHQH��&DSLWDORFHQH��&KWKXOXFHQH��0DNLQJ�.LQ�́ �(QYLURQPHQWDO�+XPDQLWLHV��������������±���
����.DUHQ�3LQNXV��)XHO��$�6SHFXODWLYH�'LFWLRQDU\��0LQQHDSROLV��8QLYHUVLW\�RI�0LQQHVRWD�3UHVV��������

https://www.worldenergy.org/publications/2013/world-energy-insight-2013/


$QRWKHU�6WRUP�,V�&RPLQJ
-XG\�1DWDO

,Q�WKH�IDFH�RI�6XSHUVWRUP�6DQG\�WKDW�EODVWHG�LQ�RQ�WKH�KHHOV�RI�+XUULFDQHV�.DWULQD�DQG�5LWD��DUWLVW�-XG\
1DWDO�KDG�WR�DGPLW�WKDW�WKH�RSWLPLVWLF�EHOLHIV�WKDW�JXLGHG�KHU�SUHYLRXV�IXWXUH�IRFXVHG��HQYLURQPHQWDOO\
GULYHQ�ZRUN��)XWXUH�3HUIHFW��KDG�EHHQ�UDSLGO\�HYDSRUDWLQJ��+HU�EHOLHI�WKDW�ZH�ZRXOG�GR�WKH�ULJKW
WKLQJ�DQG�PDNH�WKH�ULJKW�HQYLURQPHQWDO�FKRLFHV�KDG�EHHQ�UHSODFHG�E\�D�YLVFHUDO��HYHU�SUHVHQW�DQ[LHW\
DERXW�WKH�IXWXUH��$QRWKHU�6WRUP�,V�&RPLQJ�LV�D�SUHPRQLWLRQ�RI�D�PXFK�GDUNHU�IXWXUH��)XOO�RI�RPLQRXV
ZDUQLQJV�DQG�D�VWHDGLO\�HVFDODWLQJ�VHQVH�RI�IRUHERGLQJ��LW�WUDFNV�WKH�LPSHQGLQJ�GLVDVWHU�WKDW�LV
XQIROGLQJ�DV�HQYLURQPHQWDO�LVVXHV�EHFRPH�PRUH�DQG�PRUH�SUHVVLQJ�DQG�WKH�QHHG�WR�DFW�PRUH
LPPHGLDWH�

7KH�ODQG�DQG�ZDWHU�EHWZHHQ�1HZ�2UOHDQV�DQG�+RXVWRQ��FRPPRQO\�UHIHUUHG�WR�DV�WKH�(QHUJ\
&RDVW��LV�D�ZDWHU\�PLUDJH�FUHDWHG�E\�KXPDQ�LQWHUYHQWLRQ�DQG�ODQG�XVH�DQG�GHYDVWDWHG�E\�KXUULFDQHV�
IORRGLQJ��ORVV�RI�ZHWODQGV��DQG�RLO�VSLOOV��,W�LV�DOVR�WKH�³H\H�RI�WKH�QHHGOH�´�ZKHUH�RLO�SURGXFWLRQ�DQG
WUDQVSRUWDWLRQ�LQ�WKH�8�6��UHDFK�WKHLU�]HQLWK��7KH�DUHD�OLWHUDOO\�IORDWV²D�³WHUUD�LQILUPD´�WKDW�LV�OLTXLG
DQG�IOXLGO\�XQVWDEOH�DV�D�UHVXOW�RI�KXUULFDQHV��IORRGLQJ��ORVV�RI�ZHWODQGV��DQG�WKH�ULVH�RI�WKH�RFHDQV�DV
ZHOO�DV�GLVDVWURXV�RLO�VSLOOV�WKDW�KDYH�GHYDVWDWHG�ERWK�DQLPDO�DQG�KXPDQ�HFRV\VWHPV

1DWDO�H[SORUHV�ERWK�WKH�HFRQRPLF�ERRP�DQG�WUDJLF�HYHQWV�WKDW�IRUHYHU�XQLWH�WKHVH�WZR�FLWLHV��ZKLOH
LPDJLQLQJ�WKH�IXWXUH�SRWHQWLDO�IRU�HQYLURQPHQWDO�GLVDVWHU�WKDW�FRQWLQXHV�WR�H[LVW�RQ�WKH�(QHUJ\�&RDVW�
'UDZLQJ�OLQHV�EHWZHHQ�+RXVWRQ¶V�$VWURGRPH�DQG�WKH�6XSHUGRPH�LQ�1HZ�2UOHDQV�WR�GHPDUFDWH�WKH
*XOI�&RDVW��1DWDO�HYHQWXDOO\�IRFXVHV�RQ�*DOYHVWRQ�%D\�DQG�3RUW�$UWKXU��7H[DV��DPRQJ�WKH�ODUJHVW�RLO
SRUWV�LQ�WKH�FRXQWU\��DQG�&DPHURQ�3DULVK��/RXLVLDQD��ZKHUH�FRDVWOLQH�HURVLRQ��ORVV�RI�ZHWODQGV�
VDOWZDWHU�LQWUXVLRQ��DQG�RIIVKRUH�GULOOLQJ�DFWLYLWLHV�FRQWLQXH�WR�VKRZ�WKH�HIIHFWV�RI�PXOWLSOH�KXUULFDQHV
WKDW�GHYDVWDWHG�WKHVH�DUHDV��6KH�FRPPHPRUDWHV�WKH�WHQWK�DQQLYHUVDU\�RI�+XUULFDQH�.DWULQD�DQG
UHIOHFWV�XSRQ�RXU�VWXEERUQ�LQVLVWHQFH�WR�LJQRUH�DOO�WKH�ZDUQLQJ�VLJQV�RI�FOLPDWH�FKDQJH�

&RPPLVVLRQHG�E\�5LFH�8QLYHUVLW\¶V�&HQWHU�IRU�(QHUJ\�DQG�(QYLURQPHQWDO�5HVHDUFK�LQ�WKH�+XPDQ
6FLHQFHV��&(1+6���$QRWKHU�6WRUP�,V�&RPLQJ�ZDV�H[KLELWHG�LQ�FRQMXQFWLRQ�ZLWK�)RWR)HVW�����
,QWHUQDWLRQDO�%LHQQLDO��ZKRVH�WKHPH�ZDV�&KDQJLQJ�&LUFXPVWDQFHV��/RRNLQJ�DW�WKH�)XWXUH�RI�WKH
3ODQHW�
-XG\�1DWDO��ZZZ�MXG\QDWDO�FRP��$QRWKHU�6WRUP�,V�&RPLQJ
&(1+6��KWWS���FXOWXUHVRIHQHUJ\�FRP�

http://www.judynatal.com
http://culturesofenergy.com/


,QVWLWXWLRQDO�&ULWLTXH
$P\�'H¶$WK

SRHP�EDVHG�RQ�DQ�HVVD\�E\�&OLQW�%XUQKDP�	�RWKHU�VHQWLPHQWV

,I�\RX�HYHU�ZDONHG�GRZQ�D�VWUHHW�DQG
VDZ�VRPH�GLVDVWHU�SRUQ�,�ZLOO�WHOO�\RX
LW�ZDV
�����%XUW\QVN\
1HYHU�PLQG�WKH�VXEOLPH�VXJDU�GDGG\
MRXUQDOLVWLF�IRU�WKH�PRVW�SDUW
\HW�VWLOO�H[SUHVVHG�FUXGHO\
DV�,�ZDQW�WR�VKRZ�

+XJH�&DOLIRUQLDQ�URPDQFH
0RQXPHQWDO�	�PDQPDGH
WKH�DHVWKHWLF�	�WKH�UHSXOVLYH
DQG�WKUHH�WLPHV�JXVKLQJ
,¶YH�WRWDOO\�OLEHUDWHG�P\VHOI
XVLQJ�D�VHOI�FRQVFLRXV�WHFKQLTXH
DQG�D�UHOHDVH�IURP�JUDYLW\
����������UHOHDVH�IURP�IRUP
DQG�ZLWK�UHVSHFW�WR�WKLV�YHU\
IDQWDV\�RI�OLEHUDWLRQ�DQG
IHWLVKLVWLF�GLVDYRZDO

,�ZLOO�WHOO�\RX�

7KDW�DUW�MRXUQDOLVP�XQZLWWLQJO\
UDLVHV�WKH�VDPH�$FKLOOHV¶�KHHO�RI
WKH�DUWZRUN�LQ�WKH�DFW�RI�SUDLVLQJ�LW
�����OLNH�0DPD�UDLVHV�WKH�EDU�
7KDW�ZH�DUH�FRPSHOOHG�WR�SURJUHVV
�����WRZDUG�WKH�LOOLWHUDF\�RI�WKH�IXWXUH
$QG�\RX�FDQ�HQMR\�D�SULYLOHJHG�JD]H
�����RQ�WKH�GHVSROLDWLRQ�RI�0DPD
IUHH�RI�GLGDFWLFLVP�
�����XQFKDLQHG�IURP�SROLWLFV�

QR�RQH�ZLOO�KROG�LW�DJDLQVW�\RX
EXW�DJDLQVW�ZLOO�KROG�LW�VR

IXFN�\RX�QHJDWLYH�VXEOLPH
DK�\RX�WR[LF�VXEOLPH
IXFN�\RX�WHFKQRORJLFDO�VXEOLPH

DK�\RX�LQYHUWHG�VXEOLPH
IXFN�\RX�LQGXVWULDO�VXEOLPH



%XUW\QVN\�,�WROG�\RX�,¶P�QRW
WU\LQJ�WR�HGLWRULDOL]H��WKLV�LV�QRW
DQ�LQGLFWPHQW�RI�WKH�LQGXVWU\��WKLV�LV
����������ZKDW�LW�LV"
ZH�DUH�FRPSHOOHG�WR�SURJUHVV
WR�D�GU\�WR[LF�ZDVWHEHG
%XUW\QVN\�,¶P�RQH�RI�WKH�IRRW�VROGLHUV
LQ�WKH�ZDU�RQ�VXVWDLQDELOLW\

(YLGHQWO\�%XUW\QVN\�ZDQWV�KLV�FDNH
$QG�HDW�LW�

%XUW\QVN\�HDW�\RXU�FDNH�
1RZ��DSRORJL]H�

,¶YH�WRWDOO\�OLEUHWWRHG�P\VHOI
VXFK�D�KRUULILF�IHDU�RI�GLVPHPEHUPHQW
$K��EUHDNGRZQ�LQ�.DQWLDQ�FDWHJRULHV
+PP��WHUULI\LQJ�VQRZVOLGH
%HDXWLIXO�REMHFWV��KRUULEOH�VFHQHV
ZKHUH�REVROHVFHQFH�LV�REVROHWH
D�VFUHHQ�DJDLQVW�WKH�DE\VV�RI�GHVLUH
D�GHQVLILHG�RLO�ILOWHU�ZKLFK�DV
�����LQ�D�SKRWRJUDSK�LPDJLQHV�IRU�\RX

ZHOO�IXFN�\RX�WDU�VDQGV
DK�\RX�WDU�VDQGV
DV�WKH�SODJXH�RI�VFDOH
ZDUSV�DURXQG�RXU�IHHW
WKHQ�D�SRHP�SXUSRUWV�WR�EH�SURJUHVVLYH
�����SROLWLFDO�LQ�DQ\�ZD\
DQ\ZD\�LW�FRXOG�EH�EUXWH�SUHVHQFH
LQILQLWHVLPDOO\�VPDOO�PDUNV
VWXSOLPLW\�RU
UXEELVK�	

PHUH�PLGGOHEURZ�NLWVFK

1RWH��6RPH�RI�WKH�ODQJXDJH�DQG�LGHDV�LQ�WKLV�SRHP�DUH�GUDZQ�IURP�&OLQW�%XUQKDP¶V�HVVD\�³3KRWRJUDSK\�IURP�%HQMDPLQ�WR�äLåHN�
YLD�WKH�3HWURFKHPLFDO�6XEOLPH�RI�(GZDUG�%XUW\QVN\�´



3$57�21(

(QHUJ\�DQG�0RGHUQLW\��+LVWRULHV�DQG
)XWXUHV

2QH�RI�WKH�PRVW�JHQHUDWLYH�LQVLJKWV�HPHUJLQJ�IURP�WKH�ZRUN�RI�HQHUJ\�KXPDQLWLHV�LV�WKH�H[WHQW�WR
ZKLFK�WKH�DIIRUGDQFHV�RI�PRGHUQ�OLIH�GHSHQG�RQ�FHUWDLQ�PDJQLWXGHV��IRUPV��LQIUDVWUXFWXUHV��DQG
FXOWXUHV�RI�HQHUJ\��7KHUH�LV��IRU�H[DPSOH��VFDUFHO\�D�PRGHUQ�FRQYHQLHQFH�WKDW�GRHV�QRW�UHTXLUH
HOHFWULFLW\�IRU�LWV�RSHUDWLRQ��*LYHQ�WKDW�WKDW�HOHFWULFDO�SRZHU�LV�VXSSOLHG�WKURXJKRXW�PRVW�RI�WKH�ZRUOG
E\�D�PDMRULW\�PL[�RI�IRVVLO�DQG�QXFOHDU�IXHOV��RXU�HYHU\�H[SHULHQFH�DQG�SUDFWLFH�RI�PRGHUQ�OLYLQJ�LV
HQDEOHG��LQ�D�IXQGDPHQWDO�ZD\��E\�SDUWLFXODU�IXHO�LQIUDVWUXFWXUHV��)XHO�DQG�HOHFWULFDO�GHSHQGHQF\�LV�VR
EDQDO�LQ�LWV�RPQLSUHVHQFH�WKDW�LW�UHFHLYHV�VWULNLQJO\�OLWWOH�SXEOLF�DWWHQWLRQ�DQG�FRPPHQWDU\��%XW�LQ�DQ
HUD�RI�IRVVLO�IXHO±LQGXFHG�FOLPDWH�FKDQJH��RXU�HQHUJLF�FRQGLWLRQV�RI�SRVVLELOLW\�DUH�EHFRPLQJ
LQFUHDVLQJO\�GLIILFXOW�WR�LJQRUH��$�NLQG�RI�³HQHUJ\�XQFRQVFLRXV´�IRUPV�LQ�ZKLFK�WKH�GHVLUH�WR�UHWDLQ
DQG�RU�LQFUHDVH�RXU�HQHUJ\�LQWHQVLYH�PRGHUQLW\�JULQGV�DJDLQVW�D�VXSSUHVVHG�DZDUHQHVV�RI�WKH
LPSRVVLELOLW\�RI�PDLQWDLQLQJ�RXU�HQHUJLF�VWDWXV�TXR�

3DUW�RI�WKH�FULWLFDO�ZRUN�RI�HQHUJ\�KXPDQLWLHV�LV�WR�VRXQG�WKH�GHSWKV�RI�WKLV�HQHUJ\�XQFRQVFLRXV�
SURELQJ�WKH�V\PSWRPV�DQG�HIIHFWV�RI�YDULRXV�PRGHUQLWLHV�DQG�WKHLU�HQWDQJOHPHQWV�ZLWK�IXHO�DQG
HOHFWULFLW\��$W�WKH�VDPH�WLPH��HVSHFLDOO\�LQ�WKH�FRQWH[W�RI�OLWHUDWXUH�DQG�WKH�DUWV��ZH�ILQG�D�SDUDOOHO
VSHFXODWLYH�LPSXOVH²RIWHQ�QDUUDWHG�LQ�WKH�IXWXUH�SHUIHFW�PRGH�RI�³ZKDW�ZLOO�KDYH�EHHQ´²WR�LPDJLQH
KRZ�PRGHUQ�OLIH�PLJKW�EH�UHLQYHQWHG�IRU�D�SRVW�FDUERQ�HUD��7KLV�ILUVW�VHFWLRQ�H[SORUHV�WKHVH�WZR
GLPHQVLRQV�RI�HQHUJ\�KXPDQLWLHV�WKURXJK�WKUHH�VHWV�RI�WH[WV��7KH�ILUVW�FROOHFWLRQ��&KDNUDEDUW\��6]HPDQ�
DQG�1\H��UHIOHFWV�RQ�WKH�FRQMXQFWXUH�RI�HQHUJ\�DQG�PRGHUQLW\�DQG�H[SORUHV�LWV�LPSOLFDWLRQV�IRU�RXU
FULWLFDO�DQDO\WLFDO�SUDFWLFH�LQ�WKH�KXPDQLWLHV��7KH�VHFRQG�JURXS�RI�WH[WV��1HUXGD��&DOYLQR��DQG�&ROOLV�
FRQVLVWV�RI�WKUHH�ZRUNV�RI�OLWHUDWXUH��HDFK�RI�ZKLFK�XQSDFNV�D�GLVWLQFW�DQG�SLYRWDO�PRPHQW�LQ�IRVVLO
IXHOHG�PRGHUQLW\��)LQDOO\��IRXU�ZRUNV��6FKHHU��2UHVNHV�&RQZD\��%DFLJDOXSL��DQG�$WZRRG��HQJDJH
VSHFXODWLYHO\�ZLWK�HQHUJ\�IXWXUHV�UHLPDJLQLQJ�XWRSLDQ�DQG�G\VWRSLDQ�WUDMHFWRULHV�H[WHQGLQJ�IRUZDUG
IURP�RXU�SUHVHQW�FRQGLWLRQ�

'LSHVK�&KDNUDEDUW\¶V�DOUHDG\�FODVVLF�HVVD\�³7KH�&OLPDWH�RI�+LVWRU\´�H[SORUHV�KRZ�KXPDQLVW
SUDFWLFHV�RI�KLVWRULRJUDSK\�PLJKW�UHVSRQG�WR�WKH�JHRORJLFDO�UHFRJQLWLRQ�RI�WKH�$QWKURSRFHQH��D�SHULRG
WKDW�FKDOOHQJHV�FRQYHQWLRQDO�GLVWLQFWLRQV�EHWZHHQ�³KXPDQ�KLVWRU\´�DQG�³QDWXUDO�KLVWRU\´�DQG�WKH
VHSDUDWLRQ�RI�WKH�KLVWRULFDO�WUDMHFWRU\�RI�+RPR�VDSLHQV�IURP�WKH�WLPHOLQHV�RI�RWKHU�VSHFLHV�
&KDNUDEDUW\�DUJXHV�XOWLPDWHO\�WKDW�³FOLPDWH�FKDQJH�SRVHV�IRU�XV�D�TXHVWLRQ�RI�D�KXPDQ�FROOHFWLYLW\��DQ
XV��SRLQWLQJ�WR�D�ILJXUH�RI�WKH�XQLYHUVDO�WKDW�HVFDSHV�RXU�FDSDFLW\�WR�H[SHULHQFH�WKH�ZRUOG��,W�LV�PRUH
OLNH�D�XQLYHUVDO�WKDW�DULVHV�IURP�D�VKDUHG�VHQVH�RI�D�FDWDVWURSKH´�DQG�WKXV��IRU�KLP��HYLGHQFH�RI�D
FRQWUD�+HJHOLDQ�³QHJDWLYH�XQLYHUVDO�KLVWRU\´�WKDW�FDQ�KHOS�WR�GHFHQWHU�WKH�ILJXUH�RI�³WKH�KXPDQ´�LQ
ZRUOG�KLVWRU\�



,PUH�6]HPDQ¶V�³6\VWHP�)DLOXUH´�SXUVXHV�WKH�LQH[WULFDEOH�OLQNDJH�EHWZHHQ�RLO�DQG�FDSLWDO�DQG��LQ
OLJKW�RI�GLVFRXUVHV�RQ�FOLPDWH�FKDQJH�DQG�SHDN�RLO��DVVD\V�GRPLQDQW�QDUUDWLYHV�RI�SHWURFDSLWDOLVP�WR
EHWWHU�XQGHUVWDQG�SXEOLF�UHFNRQLQJ�ZLWK�RLO��LWV�XVH�RU�LWV�HQG��DV�D�IRUP�RI�GLVDVWHU��6WUDWHJLF�UHDOLVW
QDUUDWLYHV��6]HPDQ�ZULWHV��KROG�DW�WKHLU�FRUH�WKH�³EOXQW�QHHG�IRU�QDWLRQV�WR�SURWHFW�WKHPVHOYHV�IURP
HQHUJ\�GLVUXSWLRQV�´�7HFKQR�XWRSLDQ�QDUUDWLYHV�PHDQZKLOH�FDWKHFW�VFLHQWLILF�DQG�WHFKQRORJLFDO�IRUPV
RI�VDOYDWLRQ��)LQDOO\��HFR�DSRFDO\SWLF�QDUUDWLYHV�WDNH�WKH�RLO±FDSLWDO�QH[XV�KHDG�RQ�EXW�SUHGLFW�DQ
LQH[RUDEO\�JULP�IXWXUH��6]HPDQ�FRQFOXGHV��SURYRFDWLYHO\��WKDW�WKH�SUREOHP�LV�QRW�WKDW�WKH�HQG�RI�RLO
FDQ¶W�EH�LPDJLQHG��5DWKHU��³WKHVH�GLVFRXUVHV�DUH�XQDEOH�WR�PRELOL]H�RU�SURGXFH�DQ\�UHVSRQVH�WR�D
GLVDVWHU�ZH�NQRZ�LV�D�GLUHFW�UHVXOW�RI�WKH�ODZ�RI�FDSLWDOLVP²OLPLWOHVV�DFFXPXODWLRQ²LW�LV�HDV\�WR�VHH
WKDW�QDWXUH�ZLOO�HQG�EHIRUH�FDSLWDO�´�+H�WKXV�DGYRFDWHV�D�QHZ�SUDFWLFH�RI�SROLWLFDO�HFRQRPLF�FULWLFLVP
WKDW�WDNHV�KXPDQLW\¶V�SODQHWDU\�LPSDFW�PXFK�PRUH�IXOO\�LQWR�DFFRXQW�

)LQDOO\��'DYLG�1\H¶V�³7KH�*UHDW�:KLWH�:D\´�WDNHV�XV�EDFN�WR�WKH�GDZQ�RI�WKH�³HOHFWULFDO
VXEOLPH�´�UHYHDOLQJ�WKURXJK�ILQH�JUDLQHG�VRFLDO�KLVWRU\�KRZ�HOHFWULILFDWLRQ�WUDQVIRUPHG�ERWK�WKH
OLIHZRUOG�RI�$PHULFD¶V�FLWLHV�DQG�WKH�FXOWXUDO�LPDJLQDWLRQ�RI�LWV�DUWLVWV�LQ�WKH�ODWH�QLQHWHHQWK�DQG�HDUO\
WZHQWLHWK�FHQWXULHV��6SHFWDFXODU�OLJKWLQJ�FKDQJHG�WKH�WHPSRUDOLW\�RI�XUEDQ�OLIH�DQG�PDGH�GDUN�VSDFHV
VHHP�GUDE��LQGHHG�JORRP\��$UWLILFLDO�LOOXPLQDWLRQ�EHFDPH�D�FUXFLDO�WHFKQRORJ\�RI�QDWLRQDO�LPDJLQLQJ�
D�³ZKLWH�PDJLF´�ZKRVH�FRQWUDVWLQJ�VKDGRZV�EHFDPH�KRPH�WR�QHZ�GHSWKV�RI�VHFUHF\�DQG�GHSUDYLW\�LQ
WKH�DHVWKHWLFV�RI�QRLU��
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