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KH�ZRUOG�LV�QRZ�JUDSSOLQJ�ZLWK�D�VHF�
RQG�&KLQD�VKRFN��([SRUWV�RI�PDQXIDF�
WXUHG�JRRGV�IURP�WKDW�FRXQWU\�KDYH�
VRDUHG�LQ�UHFHQW�TXDUWHUV��7KLV�WVXQDPL�
LV�QR�ORQJHU�UHVWULFWHG�WR�VLPSOHU�VWXII�
VXFK�DV�WH[WLOHV�WKDW�&KLQD�RQFH�GRPL�

QDWHG��,W�QRZ�KDV�KHIW�LQ�VRSKLVWLFDWHG�JRRGV�VXFK�
DV�HOHFWULF�YHKLFOHV��(9V���VHPLFRQGXFWRUV��OLWKLXP�
EDWWHULHV�DQG�SKRWRYROWDLF�FHOOV�
7KH�ILUVW�&KLQD�VKRFN�ZDV�XQOHDVKHG�LQ�WKH�ILUVW�

GHFDGH�RI�WKLV�FHQWXU\��IROORZLQJ�&KLQD¶V�HQWU\�WR�
WKH�:RUOG�7UDGH�2UJDQL]DWLRQ�LQ�������7KH�LQLWLDO�
VXUJH�LQ�&KLQHVH�H[SRUWV�ZDV�EDVHG�RQ�ORZ�ZDJH�
FRVWV�DV�ZHOO�DV�DQ�XQGHUYDOXHG�FXUUHQF\��7KDW�LV�
ZK\�PDQ\�EHOLHYHG�WKH�VKRFN�ZRXOG�HYHQWXDOO\�
GLVVLSDWH�DV�ZDJH�FRVWV�LQFUHDVHG�DQG�WKH�&KLQHVH�
FXUUHQF\�DSSUHFLDWHG�LQ�WDQGHP�ZLWK�HFRQRPLF�
GHYHORSPHQW�
7KH�VKHHU�VFDOH�RI�&KLQHVH�H[SRUWV�LQ�WKDW�GHF�

DGH�VHQW�LWV�FXUUHQW�DFFRXQW�VXUSOXV�VRDULQJ�WR�D�
SHDN�RI�������RI�JURVV�GRPHVWLF�SURGXFW��*'3��
LPPHGLDWHO\�EHIRUH�WKH�1RUWK�$WODQWLF�ILQDQFLDO�
FULVLV��,W�DOVR�XQGHUPLQHG�PDQXIDFWXULQJ�DFWLYLW\�
LQ�PDQ\�RWKHU�FRXQWULHV��7KHUH�LV�QRZ�HQRXJK�
UHDVRQ�WR�DVN�ZKHWKHU�WKH�K\SRWKHVLV�WKDW�GHYHO�
RSLQJ�FRXQWULHV�VXFK�DV�,QGLD�ZHUH�³SUHPDWXUHO\�
GHLQGXVWULDOL]LQJ´�ZDV�D�VWUXFWXUDO�LQHYLWDELOLW\�RU�
WKH�LPSDFW�RI�WKH�H[WUDRUGLQDU\�HFRQRPLF�WUDQV�
IRUPDWLRQ�RI�D�ODUJH�FRXQWU\�VXFK�DV�&KLQD�
$�UHFHQW�UHSRUW�LQ�WKH�:DOO�6WUHHW�-RXUQDO�DVNV�

ZK\�&KLQD�LV�VWDUWLQJ�D�QHZ�WUDGH�ZDU��7KH�
UHQHZHG�&KLQHVH�GULYH�IRU�PRUH�H[SRUWV�RI�PDQX�
IDFWXUHG�JRRGV�FRPHV�DIWHU�%HLMLQJ¶V�SODQ�WR�VKLIW�
IURP�H[SRUWV�WR�GRPHVWLF�GHPDQG�DV�WKH�FRXQWU\¶V�
PDLQ�GULYHU�RI�HFRQRPLF�JURZWK�GLG�QRW�SDQ�RXW�DV�
H[SHFWHG��7KH�&KLQHVH�OHDGHUVKLS�KDG�KRSHG�WKDW�D�
JUHDWHU�GHSHQGHQFH�RQ�GRPHVWLF�GHPDQG�ZRXOG�
DOVR�FUHDWH�VWUDWHJLF�UHVLOLHQFH�IRU�WKHLU�FRXQWU\��
+RZHYHU��WKH�&KLQHVH�HFRQRP\�KDV�ORVW�PRPHQ�
WXP�RYHU�WKH�SDVW�GHFDGH��7KH�PDLQ�YHKLFOH�RI�
KLJKHU�GRPHVWLF�GHPDQG�WXUQHG�RXW�WR�EH�D�FRQ�
VWUXFWLRQ�PDQLD�WKDW�OHG�WR�D�UHFHQW�EXVW�LQ�&KLQD¶V�
KRXVLQJ�PDUNHW�
6R�LW�LV�EDFN�WR�H[SRUWV�QRZ�
7KH�&KLQHVH�UHSO\�LV�WKDW�H[SRUWV�DUH�MXVW�ZKDW�LV�

VKLSSHG�RXW�WR�WKH�UHVW�RI�WKH�ZRUOG�DIWHU�PHHWLQJ�
UREXVW�GRPHVWLF�GHPDQG��&KLQHVH�3UHPLHU�/L�
4LDQJ�VDLG�LQ�-XQH�WKDW�&KLQD�ZDV�ZLQQLQJ�LQ�
JOREDO�PDUNHWV�QRW�EHFDXVH�RI�JRYHUQPHQW�VXEVL�
GLHV��7KH�VKHHU�VFDOH�RI�LWV�SURGXFWLRQ�IDFLOLWLHV�
KHOSV�GULYH�GRZQ�FRVWV��,Q�RWKHU�ZRUGV��LW�LV�D�
PDWWHU�RI�SURGXFWLYLW\�UDWKHU�WKDQ�WUDGH�SROLF\��
7KRXJK�&KLQD¶V�WUDGH�VXUSOXV�LV�QRZKHUH�QHDU�WKH�
SHDN�LW�UHDFKHG�LQ�������LW�KDV�EHHQ�DVVLGXRXVO\�
FOLPELQJ�VLQFH������
/HG�E\�WKH�86��PDQ\�FRXQWULHV�KDYH�UHVSRQGHG�

ZLWK�KLJKHU�WDULIIV�RQ�&KLQHVH�LPSRUWV��JRYHUQ�
PHQW�VXEVLGLHV�WR�VXSSRUW�GRPHVWLF�PDQXIDFWXU�
LQJ�DQG�WKH�RFFDVLRQDO�RXWULJKW�EDQ��7KH�ULVLQJ�WLGH�

RI�SURWHFWLRQLVP²SDUWO\�IRU�JHRSROLWLFDO�UHDVRQV�
DQG�SDUWO\�IRU�HFRQRPLF�RQHV²ZLOO�LQHYLWDEO\�
LPSRVH�HIILFLHQF\�FRVWV�RQ�QDWLRQDO�HFRQRPLHV��
HVSHFLDOO\�LQ�D�ZRUOG�RI�FRPSOH[�JOREDO�VXSSO\�
FKDLQV�WKDW�QHHG�RSHQ�ERUGHUV�VR�WKDW�LQSXWV�FDQ�EH�
VKLSSHG�DFURVV�WKH�ZRUOG�ZLWK�PLQLPDO�IULFWLRQ�
1HZ�WUDGH�WHQVLRQV�RQFH�DJDLQ�KLJKOLJKW�WKH�

ULVNV�RI�DQ�XQEDODQFHG�ZRUOG�HFRQRP\��ZLWK�VRPH�
FRXQWULHV�UXQQLQJ�KDELWXDO�FXUUHQW�DFFRXQW�VXU�
SOXVHV�ZKLOH�RWKHUV�KDYH�VWUXFWXUDO�GHILFLWV��7KLV�
WDNHV�XV�EDFN�WR�D�WXUQLQJ�SRLQW�LQ�HFRQRPLF�KLV�
WRU\����\HDUV�DJR²WKH�FRQIHUHQFH�KHOG�DW�%UHWWRQ�
:RRGV�LQ������WKDW�KHOSHG�GHVLJQ�WKH�JOREDO�HFR�
QRPLF�V\VWHP�DW�WKH�HQG�RI�:RUOG�:DU�,,��-RKQ�
0D\QDUG�.H\QHV�DQG�+DUU\�'H[WHU�:KLWH�ZHUH�WKH�
WZR�GRPLQDQW�YRLFHV�DW�%UHWWRQ�:RRGV��WKRXJK�
HYHQ�VPDOOHU�GHOHJDWLRQV�VXFK�DV�WKH�,QGLDQ�RQH�
PDGH�WKHLU�SUHVHQFH�IHOW��7KH�XQGHUO\LQJ�LQWHQW�
ZDV�WR�DYRLG�WKH�PLVWDNHV�RI�WKH�SUHYLRXV�WKUHH�
GHFDGHV��ZKLFK�OHG�WKH�ZRUOG�GRZQ�WKH�DE\VV�
RI�HFRQRPLF�FROODSVH��WUDGH�SURWHFWLRQLVP�DQG�
WRWDOLWDULDQLVP�
,Q�D�UHFHQW�SDSHU�RQ�WKH�%UHWWRQ�:RRGV�PRQH�

WDU\�V\VWHP��ZKLFK�HYHQWXDOO\�XQUDYHOOHG�LQ�������
3DROD�6XEDFFKL�DQG�'DYLG�9LQHV�KDYH�LGHQWLILHG�
IRXU�WKHPHV�WKDW�WKH�ZRUOG¶V�OHDGLQJ�HFRQRPLHV�
QHHG�WR�FRRSHUDWH�RQ�LQ�RXU�WLPHV��D�VDWLVIDFWRU\�
OHYHO�RI�JOREDO�DJJUHJDWH�GHPDQG�WKDW�FDQ�DYRLG�WKH�
WZLQ�SLWIDOOV�RI�XQHPSOR\PHQW�DQG�KLJK�LQIODWLRQ��
ZRUNDEOH�SURFHVVHV�IRU�WKH�DGMXVWPHQW�RI�FXUUHQW�
DFFRXQW�EDODQFHV��ILQDQFLQJ�WKH�GHYHORSPHQW�
QHHGV�RI�OHVV�GHYHORSHG�HFRQRPLHV��DQG�DQ�RSHQ�
LQWHUQDWLRQDO�WUDGLQJ�V\VWHP��6XEDFFKL�DQG�9LQHV�

VD\�WKDW�WKHVH�DUH�WKH�VDPH�SRLQWV�WKDW�.H\QHV�
WKRXJKW�ZHUH�QHFHVVDU\�LQ������IRU�D�QHZ�ZRUOG�
HFRQRPLF�RUGHU�
7KH�ILUVW�WZR²IXOO�HPSOR\PHQW�RI�UHVRXUFHV�

FRPELQHG�ZLWK�D�VDWLVIDFWRU\�EDODQFH�RI�SD\�
PHQWV²PDWWHU�LQ�WKH�FRQWH[W�RI�WKH�QHZ�WUDGH�ZDU��
&KLQD�KDV�SXUVXHG�SROLFLHV�WKDW�VXSSUHVV�GRPHVWLF�
GHPDQG��FUHDWH�H[FHVV�VDYLQJV�DQG�WKHQ�SXVK�
H[SRUWV�WKURXJK�JRYHUQPHQW�VXEVLGLHV��.H\QHV�
KLPVHOI�DUJXHG�WKDW�ODUJH�FXUUHQW�DFFRXQW�VXU�
SOXVHV�ZHUH�WKUHDWV�WR�JOREDO�HFRQRPLF�VWDELOLW\�DV�
PXFK�DV�ODUJH�FXUUHQW�DFFRXQW�GHILFLWV�ZHUH��6R�WKH�
EXUGHQ�RI�DGMXVWPHQW�VKRXOG�IDOO�RQ�ERWK�VHWV�RI�
FRXQWULHV�HTXDOO\��XVLQJ�ILVFDO�SROLF\�DQG�H[FKDQJH�
UDWH�SROLFLHV�WKDW�KLV�VWXGHQW�-DPHV�0HDGH�ODWHU�
H[SODLQHG�WKURXJK�D�PRUH�IRUPDO�HFRQRPLF�PRGHO�
7KH�LGHD�WKDW�WKH�EXUGHQ�RI�PDFURHFRQRPLF�

DGMXVWPHQW�VKRXOG�EH�D�UHVSRQVLELOLW\�RI�FRXQWULHV�
ZLWK�ODUJH�FXUUHQW�DFFRXQW�VXUSOXVHV�DV�ZHOO�KDV�
FRQWHPSRUDU\�UHOHYDQFH��HYHQ�WKRXJK�ZH�OLYH�LQ�D�
GLIIHUHQW�HUD�RI�PDUNHW�GHWHUPLQHG�H[FKDQJH�UDWHV�
DQG�IUHH�FDSLWDO�IORZV��QHLWKHU�RI�ZKLFK�ZDV�DQ�HOH�
PHQW�LQ�WKH������SODQ�GHFLGHG�DW�%UHWWRQ�:RRGV�
7KH�XVH�RI�LQGXVWULDO�SROLF\�LQ�UHVSRQVH�WR�&KL�

QHVH�LQGXVWULDO�SROLF\�LV�D�YDOLG�UHVSRQVH��HVSHFLDOO\�
LQ�VHFWRUV�WKDW�KDYH�JHRSROLWLFDO�UHOHYDQFH��%XW�
LQGXVWULDO�SROLF\�DV�ZHOO�DV�KLJKHU�LPSRUW�WDULIIV�DUH�
QRW�FRVWOHVV�IRU�FRXQWULHV�XVLQJ�WKHP�WR�FRXQWHU�
&KLQD��7KHUH�LV�DOVR�D�EURDGHU�PDFURHFRQRPLF�
SUREOHP�WKDW�.H\QHV�KDG�TXLWH�ULJKWO\�LGHQWLILHG�
GHFDGHV�DJR²WKDW�WKH�EXUGHQ�RI�DGMXVWPHQW�
VKRXOG�QRW�IDOO�RQO\�RQ�FRXQWULHV�ZLWK�FXUUHQW�
DFFRXQW�GHILFLWV�

:H�QHHG�JOREDO�FRRSHUDWLRQ�WR�
DEVRUE�WKH�VHFRQG�&KLQD�VKRFN�

&XUUHQW�UHVSRQVHV�WR�&KLQD¶V�H[SRUW�DJJUHVVLRQ�DUH�FRVWO\��,W¶V�EHWWHU�WR�KHHG�.H\QHV¶�DGYLFH�RQ�PXWXDO�WUDGH�JDS�DGMXVWPHQWV
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LV�H[HFXWLYH�GLUHFWRU�DW�$UWKD�,QGLD�5HVHDUFK�
$GYLVRUV�
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LV�D�%ORRPEHUJ�2SLQLRQ�FROXPQLVW�FRYHULQJ�
$VLD�SROLWLFV�ZLWK�D�VSHFLDO�IRFXV�RQ�&KLQD��

3URWHVWV�DJDLQVW�VH[XDO�YLROHQFH�KDYH�
WDNHQ�SODFH�DFURVV�,QGLD�WR�GHPDQG�
PRUH�SURWHFWLRQ�IRU�ZRPHQ��KHOSLQJ�

UDLVH�PXFK�QHHGHG�DZDUHQHVV�DERXW�DQ�
HSLGHPLF�RI�UDSH��%XW�WR�WDFNOH�WKH�SHUYD�
VLYH�FXOWXUH�RI�PLVRJ\Q\�LQ�D�VRFLHW\�WKDW¶V�
VWLOO�ILHUFHO\�SDWULDUFKDO��UHIRUP�QHHGV�WR�
VWDUW�ZLWK�WKH�WRS�HFKHORQV�RI�LQVWLWXWLRQV��
VXFK�DV�WKH�FRXUWV�DQG�SROLFH�IRUFH��
,W�ZRQ¶W�EH�HDV\�WR�DGGUHVV�QRUPV�WKDW�

KDYH�EHHQ�LQ�SODFH�IRU�FHQWXULHV��:KLOH�HGX�
FDWLRQ�DQG�EHWWHU�SROLFLHV�FDQ�KHOS��PRUH�
ZRPHQ�QHHG�WR�EH�HOHFWHG�DQG�DSSRLQWHG�WR�
WRS�MREV��ERWK�LQ�SROLWLFV�DQG�WKH�FRUSRUDWH�
ZRUOG��VFRUHV�IRU�ZRPHQ¶V�UHSUHVHQWDWLRQ�LQ�
PLQLVWHULDO�SRVLWLRQV�DW������DQG�LQ�SDUOLD�
PHQW�DW�������UHPDLQ�UHODWLYHO\�ORZ��DFFRUG�
LQJ�WR�WKH�:()¶V�*OREDO�*HQGHU�*DS�UHSRUW�
IRU��������,QVWLWXWLQJ�FKDQJH�IURP�ZLWKLQ�
WKHVH�ODUJHO\�PDOH�EDVWLRQV�RI�SRZHU�ZLOO�
KHOS�WR�LPSURYH�,QGLD¶V�UHSXWDWLRQ�DW�D�WLPH�
ZKHQ�IRUHLJQ�LQYHVWRUV�DUH�ORRNLQJ�FORVHO\�
DW�WKH�HFRQRPLF�SRZHUKRXVH��
7KH�EUXWDO�DFW�WKDW�SURPSWHG�WKH�SURWHVW�

PDUFKHV�ZDV� WKH� UDSH�DQG�PXUGHU�RI�D�
���\HDU�ROG�WUDLQHH�GRFWRU�RQ���$XJXVW�DW�D�
JRYHUQPHQW�KRVSLWDO�LQ�.RONDWD��,W�ZDV�UHP�
LQLVFHQW�RI�WKH������JDQJ�UDSH�DQG�PXUGHU�
RI�D����\HDU�ROG�SK\VLRWKHUDS\�VWXGHQW�RQ�
D�1HZ�'HOKL�EXV��%DFN�WKHQ��PDVVLYH�GHP�
RQVWUDWLRQV�RFFXUUHG�DFURVV�WKH�QDWLRQ�DQG�
D�FRPPLVVLRQ�ZDV�VHW�XS�WR�UHFRQVLGHU�ODZV�
RQ�VH[XDO�FULPHV��7KH�JRYHUQPHQW�SDVVHG�
WRXJKHU�ODZV�RQ�UDSH��LQFOXGLQJ�WKH�GHDWK�
SHQDOW\�IRU�UHSHDW�RIIHQGHUV��7KH�OHJLVODWLRQ�
DOVR�SURYLGHG�IRU�MDLO�WHUPV�IRU�SROLFH�RIIL�
FHUV�ZKR�IDLO�WR�UHFRUG�DQ�LQLWLDO�FRPSODLQW�
ORGJHG�E\�DQ�DVVDXOWHG�ZRPDQ��
7KH�SROLF\�FKDQJHV�ZHUH�DQ�LPSURYH�

PHQW�DQG�UHFRJQL]H�WKDW�ODZPDNHUV�PXVW�
DFW�� %XW� LW� GLGQ¶W� VWRS� YLROHQFH� DJDLQVW�
ZRPHQ��,Q�IDFW��LW¶V�JHWWLQJ�ZRUVH��,Q�������
��������FDVHV�RI�FULPH�DJDLQVW�ZRPHQ�ZHUH�
UHJLVWHUHG��DURXQG��������RI�WKHP�UDSHV��
XS�IURP�DERXW��������LQ�������,Q�������D�
ZRPDQ� ZDV� UDSHG� HYHU\� ��� PLQXWHV��
DFFRUGLQJ�WR�JRYHUQPHQW�GDWD��7KDW�URVH�WR�
DERXW�HYHU\����PLQXWHV�E\������
,QGLD�LV�QRW�WKH�RQO\�FRXQWU\�ZLWK�D�SDWUL�

DUFKDO�FXOWXUH�WKDW�IDYRXUV�PHQ��+RZHYHU��
LW�LV�RQH�ZKHUH�LW�VHHPV�WKDW�WKRVH�LQ�SRZHU�
KDYH�EHHQ�WXUQLQJ�D�EOLQG�H\H�WR�YLROHQFH�
DJDLQVW�ZRPHQ�IRU�WRR�ORQJ��$�UHSRUW�IURP�
WKH�1DWLRQDO�&ULPH�5HFRUGV�%XUHDX�KDV�
FDWHJRULHV�LQFOXGLQJ�0XUGHU�:LWK�5DSH�
*DQJ�5DSH��'RZU\�'HDWKV��$EHWPHQW�WR�
6XLFLGH�RI�:RPHQ��$FLG�$WWDFN�DQG�&UX�
HOW\�E\�+XVEDQG�RU�+LV�5HODWLYHV��
'HVSLWH�HFRQRPLF�DGYDQFHV��WKH�SLFWXUH�

IRU�ZRPHQ�LVQ¶W�LPSURYLQJ��,QGLD�UDQNHG�
����RXW�RI�����FRXQWULHV�RQ�WKH�*OREDO�*HQ�
GHU�*DS�,QGH[�������1LQH�LQ����,QGLDQV�

DJUHH�ZLWK�WKH�QRWLRQ�WKDW�D�ZLIH�PXVW�
DOZD\V�REH\�KHU�KXVEDQG��LQFOXGLQJ�QHDUO\�
WZR�WKLUGV�ZKR�FRPSOHWHO\�DJUHH�ZLWK�WKLV�
VHQWLPHQW��DFFRUGLQJ�WR�D������VXUYH\�E\�
3HZ�5HVHDUFK�&HQWHU��
,W�DOO�VWDUWV�DW�KRPH��)DPLOLHV�WHQG�WR�

SODFH�D�KLJKHU�YDOXH�RQ�VRQV�WKDQ�GDXJK�
WHUV��EHFDXVH�RI�D�SHUFHSWLRQ�WKDW�WKH\�FDQ�
KHOS�WR�ILQDQFLDOO\�VXSSRUW�SDUHQWV�LQ�ROG�
DJH��DOWKRXJK�PDQ\�ZRUNLQJ�ZRPHQ�GR�
WKLV�WRR��7KHQ�WKHUH¶V�WKH�PDWWHU�RI�GRZULHV�
IRU�EULGHV��'HVSLWH�EHLQJ�RXWODZHG�VLQFH�
������WKH\�DUH�VWLOO�SUHYDOHQW��HYHQ�DPRQJ�
WKH�HGXFDWHG�PLGGOH�FODVV��
3DVVLQJ�QHZ�ODZV�ZRQ¶W�DGGUHVV�WKHVH�

LVVXHV�EHFDXVH�RI�LQKHUHQW�IODZV�ZLWKLQ�WKH�
V\VWHP��³/DZ�HQIRUFHPHQW�SHUVRQQHO�DUH�
PLVRJ\QLVWLF�DQG�RYHUEXUGHQHG²WKH\�QHL�
WKHU�KDYH�WKH�ZLOO�QRU�WKH�FDSDFLW\�WR�KHOS�
ZRPHQ�´�3RXODPL�5R\FKRZGKXU\��DVVRFL�
DWH�SURIHVVRU�RI�VRFLRORJ\�DW�%URZQ�8QLYHU�
VLW\��WROG�PH��³3ROLF\PDNHUV�QHHG�WR�LPSOH�
PHQW�SROLFH�UHIRUPV�DQG�DGG�MXGJHV�WR�WKH�
EHQFKHV��DQG�PDNH�SXEOLF�VSDFHV�OLNH�KRV�
SLWDOV��VFKRROV�DQG�RWKHU�LQVWLWXWLRQV�ZKHUH�
ZRPHQ�DUH�DW�ULVN��VDIHU�´
7KH�MXGLFLDO�V\VWHP�LV�QRWRULRXVO\�EDFN�

ORJJHG��)RU�PDQ\�ZRPHQ��WKLV�DGGV�WR�WKH�
VWLJPD�RI�UHSRUWLQJ�D�VH[XDO�DVVDXOW��EHFDXVH�
RI�WKH�ORQJ�GHOD\�WKH\�IDFH�LQ�JHWWLQJ�DQ\�
IRUP�RI� MXVWLFH��7KH� ODUJHO\�PDOH�SROLFH�
IRUFH�PXVW�DOVR�FKDQJH²ZRPHQ�PDNH�XS�
MXVW�XQGHU������,Q�������WKH�,QGLD�-XVWLFH�
5HSRUW�VDLG�LW¶G�WDNH����\HDUV�WR�UHDFK�WKH�
SROLFH�WDUJHW�RI�����IHPDOH�UHSUHVHQWDWLRQ�
*LYHQ�D�VRFLHW\�WKDW�KDV�ORQJ�DGKHUHG�WR�

GHHSO\�LQJUDLQHG�YLHZV�RQ�WKH�UROHV�RI�PHQ�
DQG�ZRPHQ��LW�LV�QRW�VXUSULVLQJ�WKDW�PHQ�
DUH�GLVSURSRUWLRQDWHO\�UHSUHVHQWHG�LQ�JRY�
HUQPHQW�DQG�FRUSRUDWH�SRVLWLRQV�RI�SRZHU��
7KDW�PDNHV�LW�DQ�XSKLOO�EDWWOH�DQG�D�PLVVHG�
RSSRUWXQLW\�WR�DFNQRZOHGJH�WKH�YDOXH�WKDW�
ZRPHQ�FRQWULEXWH�WR�EXVLQHVV��,QGLD�FRXOG�
LQFUHDVH�*'3�E\������ELOOLRQ�E\������LI�LW�
JHWV�PRUH�ZRPHQ�WR�ZRUN�DQG�ERRVW�HTXDO�
LW\��0F.LQVH\�*OREDO�,QVWLWXWH�HVWLPDWHG��
7KH�IHPDOH�FRQWULEXWLRQ�WR�*'3�LV������RQH�
RI�WKH�ZRUOG¶V�ORZHVW��UHIOHFWLQJ�WKH�IDFW�
WKDW�ZRPHQ�PDNH�XS�RQO\�����RI� WKH�
ODERXU�IRUFH��3HRSOH�SRZHU�KDV�EURXJKW�
DWWHQWLRQ�WR�WKH�SOLJKW�RI�ZRPHQ�LQ�,QGLD��
EXW�IRU�PHDQLQJIXO�FKDQJH��SROLF\PDNHUV�
QHHG�WR�UHIRUP�WKH�LQVWLWXWLRQV�WKDW�FDQ�
GLUHFWO\�LPSURYH�WKH�OLYHV�RI�KDOI�WKH�SRSX�
ODWLRQ�� :RPHQ� LQ� WKH� ZRUOG¶V� ODUJHVW�
GHPRFUDF\�GHVHUYH�WKDW� �%/220%(5*

,QGLD�QHHGV�PRUH�WKDQ�SXEOLF
SURWHVWV�WR�WDFNOH�ROG�DWWLWXGHV
7KH�FRXQWU\¶V�LQVWLWXWLRQV�UHTXLUH�UHIRUPV�WR�DVVXUH�ZRPHQ�VDIHW\

'HPRQVWUDWLRQV�PDNH�LW�FOHDU�WKDW�,QGLDQV�
ZDQW�PHDQLQJIXO�FKDQJH� $)3
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UHVHDUFK�DQG�GHYHORSPHQW��5	'��FDQ�EH�
KHOG�UHVSRQVLEOH�IRU�WKH�VRFLHWDO�DQG�HQYL�
URQPHQWDO� RXWFRPHV� RI� WKHLU� DFWLYLWLHV��
$ERYH� DOO�� ZH� QHHG� WR� HQVXUH� HIIHFWLYH�
HQJDJHPHQW�DFURVV�D�EURDG�UDQJH�RI�VWDNH�
KROGHUV�VR�WKDW�GHFLVLRQV�PDGH�LQ�WKLV�ILHOG�
FDQ�EH�LQIRUPHG�WKURXJK�D�SOXUDOLW\�RI�YLHZ�
SRLQWV�DQG�FRQWH[WV�
7KH�&RQYHQWLRQ�RQ�%LRORJLFDO�'LYHUVLW\�

DQG� VXEVHTXHQW� 1DJR\D� 3URWRFRO� KDYH�
DOUHDG\� SXW� LQ� SODFH� OHJDO� IUDPHZRUNV�
DURXQG�ZKLFK�EHQHILWV�DULVLQJ�IURP�QRQ�KX�
PDQ�JHQHWLF�UHVRXUFHV�FRXOG�EH�VKDUHG��,Q�
UHVSRQVH��VHYHUDO�FRXQWULHV�KDYH�HVWDEOLVKHG�
DFFHVV��DQG�EHQHILW�VKDULQJ�DJUHHPHQWV�VR�
WKDW�WKH�XVH�RI�JHQHWLF�UHVRXUFHV�DQG�DVVRFL�
DWHG�WUDGLWLRQDO�NQRZOHGJH�FDQ�VHUYH�FRP�
PRQ�SXUSRVHV��2WKHUV�KDYH�DGRSWHG�PHDV�
XUHV�WKDW�YDOXH�WKHLU�JHQHWLF�KHULWDJH�DQG�
WUDGLWLRQDO� NQRZOHGJH� DSSURSULDWHO\� LQ�
RUGHU�WR�PDNH�ZD\�IRU�WKHLU�IXWXUH�XVH�
*LYHQ�WKDW�,QGLD�LV�RQH�RI�WKH�ZRUOG¶V����

PHJD�GLYHUVH�FRXQWULHV��LW�LV�FULWLFDO�WKDW�ZH�
DFWLYHO\�HQJDJH�ZLWK�GHYHORSPHQWV�LQ�WKH�
VHFWRU�VR�WKDW�ZH�FDQ�HQVXUH�WKDW�RXU�ULFK�
ELRGLYHUVLW\�UHVRXUFHV�DUH�KDUQHVVHG�IRU�WKH�
JOREDO� JRRG�� %XW� DERYH� DOO�� ZH� QHHG� WR�
HQFRXUDJH�5	'�LQYHVWPHQWV�LQ�WKLV�VHFWRU�VR�
WKDW�ZH�FDQ�EHQHILW�IURP�WKH�GLYHUVLW\�ZH�
KDYH�EHHQ�EOHVVHG�ZLWK�

EOH�QHZ�VXEVWDQFHV�WR�VXEVWLWXWH�WKH�OHDWKHU�
WKDW�LV�XVXDOO\�XVHG�WR�PDNH�EDJV��2WKHUV�
KDYH�JHQHWLFDOO\�HQJLQHHUHG�\HDVW�WR�SUR�
GXFH�PRGLILHG�IRUPV�RI�FROODJHQ�WKDW�SUR�
GXFH�QHZ�IDEULFV�ZLWK�LPSURYHG�VWUHQJWK��
VWUHWFKDELOLW\�DQG�GXUDELOLW\�DQG�ZKLFK�FDQ�
EH�GHVLJQHG�ZLWK� VSHFLILF� UHTXLUHPHQWV��
VXFK�DV�WHDU�UHVLVWDQFH�RU�WKLFNQHVV��LQ�PLQG�
,Q�D�SUHYLRXV�DUWLFOH��,�ZURWH�DERXW�KRZ�ZH�

VKRXOG�VRRQ�EH�DEOH�WR�SURGXFH�DUWLILFLDO�
PHDW�DW� VFDOH�� VLJQLILFDQWO\� UHGXFLQJ� WKH�
HQYLURQPHQWDO�LPSDFW�RI�RXU�FXUUHQW�LQGXV�
WULDO�DSSURDFK�WR�DQLPDO�KXVEDQGU\��:H�FDQ�
VLPLODUO\�HQJLQHHU�PLFURELDO�SURGXFWV� WR�
GLUHFWO\�FRQYHUW�QLWURJHQ�IURP�WKH�DLU��7KLV�
PHDQV�DOO�ZH�QHHG�WR�GR�LV�LQWURGXFH�WKHVH�
PLFUREHV�LQWR�WKH�VRLO�DQG�ZH�ZLOO�EH�DEOH�WR�
VLJQLILFDQWO\�UHGXFH�RXU�GHSHQGHQFH�RQ�DUWL�
ILFLDO�IHUWLOL]HUV�
,Q�WKH�PLQLQJ�LQGXVWU\��DGYDQFHV�LQ�V\Q�

WKHWLF�ELRORJ\�QRZ�RIIHU�PRUH�HQYLURQPHQW�
IULHQGO\�ZD\V�WR�H[WUDFW�YDOXDEOH�PHWDOV�OLNH�
FRSSHU��XUDQLXP�DQG�JROG� IURP� WKH�RUH�
PLQHG�IURP�WKH�JURXQG��,QVWHDG�RI�XVLQJ�
FKHPLFDOV� OLNH� F\DQLGH� WR� H[WUDFW� WKH�
UHTXLUHG�PHWDOV�IURP�WKHLU�RUHV��JHQHUDWLQJ�
WR[LF�HIIOXHQWV�DQG�YDVW�TXDQWLWLHV�RI�ZDVWH���
E\�GHSOR\LQJ�JHQHWLFDOO\�HQJLQHHUHG�PLFUR�
RUJDQLVPV�WR�ELR�OHDFK�WKH�RUH��ZH�FRXOG�VLJ�
QLILFDQWO\�ORZHU�WKH�RSHUDWLQJ�FRVWV�RI�PLQ�

:H�DUH�ZLWQHVVLQJ� WKH�ELUWK�RI�D�
UHPDUNDEOH�QHZ�GLVFLSOLQH�FDOOHG�
V\QWKHWLF�ELRORJ\��D�EUDQG�QHZ�

ILHOG�RI�VWXG\�WKDW� OHYHUDJHV�DGYDQFHV�LQ�
JHQHWLF�HQJLQHHULQJ�DQG�ELR�FRPSXWLQJ�WR�
GHYHORS�QHZ�ELRORJLFDO�V\VWHPV�WKDW�KDYH�
EHHQ�GHVLJQHG�WR�SHUIRUP�VSHFLILF�IXQFWLRQV��
$FFRUGLQJ�WR�%RVWRQ�&RQVXOWLQJ�*URXS��V\Q�
WKHWLF�ELRORJ\�ZLOO��E\�WKH�HQG�RI�WKH�GHFDGH��
DFFRXQW�IRU�PRUH�WKDQ�D�WKLUG�RI�JOREDO�RXW�
SXW²QHDUO\�����WULOOLRQ�LQ�YDOXH��7KLV�ZLOO�
IRUFH�EXVLQHVVHV� LQ�VHFWRUV�DV�GLYHUVH�DV�
KHDOWK�DQG�EHDXW\��IDVKLRQ�DQG�WH[WLOHV��IRRG�
DQG�DJULFXOWXUH��DQG�PLQLQJ�DQG�FRQVWUXF�
WLRQ�WR�FRPH�WR�WHUPV�ZLWK�VXFK�VLJQLILFDQW�
GLVUXSWLRQ�WKDW�LW�FRXOG�XSHQG�WKH�ZD\V�LQ�
ZKLFK�WKH\�KDYH�WUDGLWLRQDOO\�IXQFWLRQHG�
7KHUH�DUH�D�QXPEHU�RI�GLIIHUHQW�DSSOLFD�

WLRQV�WR�ZKLFK�V\QWKHWLF�ELRORJ\�LV�EHLQJ�SXW��
,Q�WKH�IDVKLRQ�LQGXVWU\��LW�KDV�DOORZHG�XV�WR�
H[SHULPHQW�ZLWK�D�ZLGH�UDQJH�RI�QHZ�IDEULFV�
DQG�PDWHULDOV��)DVKLRQ�EUDQGV�OLNH�+HUPHV�
KDYH�DOUHDG\�VWDUWHG�XVLQJ�P\FHOLXP��WKH�
URRW�VWUXFWXUHV�RI�PXVKURRPV��WR�FUHDWH�SOLD�

2XU�ELRGLYHUVLW\�LV�D�WUHDVXUH�FKHVW��+DQGOH�LW�ZLWK�FDUH�
5$+8/�0$77+$1

LV�D�SDUWQHU�DW�7ULOHJDO�DQG�WKH�
DXWKRU�RI�µ7KH�7KLUG�:D\��
,QGLD¶V�5HYROXWLRQDU\�$SSURDFK�
WR�'DWD�*RYHUQDQFH¶��+LV�;�
�IRUPHUO\�7ZLWWHU��KDQGOH�LV�
#PDWWKDQ��

EHQHILW��7KLV�KDV�JLYHQ�ULVH�WR�WKH�QRWLRQ�RI�
JHQHWLF�VRYHUHLJQW\²WKDW�ORFDO�SRSXODWLRQV�
VKRXOG�KDYH�WKH�VROH�ULJKW�WR�GHWHUPLQH�KRZ�
WKH�FRPPHUFLDO�DQG�VFLHQWLILF�YDOXH�RI�WKHLU�
XQLTXH�JHQHWLF�SURILOHV�VKRXOG�EH�UHDOL]HG�
7KHVH�IHDUV�DUH�QRW�XQIRXQGHG��,W�LV�OLNHO\�

WKDW�ZHDOWK\�QDWLRQV�DQG�FRUSRUDWLRQV�WKDW�
FXUUHQWO\�FRQWURO�DOPRVW�DOO�
FXWWLQJ� HGJH� UHVHDUFK� LQ�
WKH�ILHOG�ZLOO�VWDQG�WR�EHQH�
ILW�WKH�PRVW�IURP�SURJUHVV�
LQ�WKLV�ILHOG��ZKLOH�LWV�HQYL�
URQPHQWDO�DQG�HFRQRPLF��
ULVNV�ZLOO�OLNHO\�LPSDFW�YXO�
QHUDEOH� SRSXODWLRQV� GLV�
SURSRUWLRQDWHO\�
:H�PXVW�DGGUHVV�WKHVH�

FRQFHUQV�HYHQ�DV�ZH�ILQG�
ZD\V�WR�XQORFN�WKH�SRWHQ�
WLDO� RI� DOO� WKDW� V\QWKHWLF�
ELRORJ\� KDV� WR� RIIHU��
3URJUHVV�PXVW�EH�PDGH�LQ�
DQ�HTXLWDEOH�ZD\�WKDW�EHQH�

ILWV�DOO��7R�WKDW�HQG��ZH�VKRXOG�SXW�LQ�SODFH�
PHDVXUHV�WKDW�ZLOO�HQVXUH�FOHDU�FRPPXQLFD�
WLRQ�RQ�WKH�VFRSH�RI�V\QWKHWLF�ELRORJ\�DFWLYL�
WLHV��VR�WKDW�WKH�SXEOLF�LV�NHSW�ZHOO�LQIRUPHG�
RI�SRVVLEOH�RXWFRPHV��ERWK�SRVLWLYH�DQG�QHJ�
DWLYH��:H�QHHG�WR�HQVXUH�DFFRXQWDELOLW\�VR�
WKDW�DOO�RUJDQL]DWLRQV�LQYROYHG�LQ�WKH�ILHOG¶V�

LQJ�DQG�DOVR�LPSURYH�WKH�VHFWRU¶V�\LHOGV�
'HVSLWH�WKH�SURJUHVV�ZH�KDYH�ZLWQHVVHG�VR�

IDU��WKH�FRQWLQXHG�JURZWK�RI�V\QWKHWLF�ELRO�
RJ\�ZLOO�EH�KLJKO\�GHSHQGHQW�RQ�WKH�DYDLOD�
ELOLW\�RI�GDWD��6R�DV�WR�GHVLJQ�QHZ�ELRORJLFDO�
SDWKZD\V��UHVHDUFKHUV�QHHG�DFFHVV�WR�GDWD�RQ�
SURWHLQ�VWUXFWXUHV�DQG�WKHLU�LQWHUDFWLRQV��DV�
ZHOO� DV� FRPSXWDWLRQDO�
PRGHOV�RI�ELRORJLFDO�SDWK�
ZD\V�DQG�JHQHWLF�UHJXOD�
WLRQ��EXW�DERYH�DOO��DFFHVV�
WR�ELRLQIRUPDWLF�UHVRXUFHV�
WKDW� ZLOO� DOORZ� WKHP� WR�
DGYDQFH�WKHLU�UHVHDUFK�
0XFK�RI�WKLV�GDWD�UHVLGHV�

LQ�WKH�ELRORJLFDO�UHVRXUFHV�
RI����µPHJD�GLYHUVH¶�FRXQ�
WULHV�� WKRVH� ZLWK� H[FHS�
WLRQDO� ELRGLYHUVLW\�� KLJK�
OHYHOV� RI� HQGHPLVP� DQG�
GLYHUVLW\� RI� VSHFLHV� DQG�
HFRV\VWHPV��L�H���SOXV�VLJ�
QLILFDQW� HFRORJLFDO� SUR�
FHVVHV�DQG�IXQFWLRQV��
6LQFH�DOPRVW�DOO�PHJD�GLYHUVH�FRXQWULHV�

KDYH�LQ�WKH�SDVW�VXIIHUHG�WKH�GHSUHGDWLRQV�RI�
FRORQLDO� DJJUDQGLVHPHQW�� WKH\� FRQVLGHU�
WKHLU�JHQHWLF�UHVRXUFHV�WR�EH�QDWLRQDO�DVVHWV�
ZKRVH�EHQHILWV�PXVW�EH�DGHTXDWHO\�VHFXUHG��
VR�WKDW�WKH\�FDQ�EH�XWLOL]HG�IRU�WKHLU�RZQ�

,QGLD�FDQ�EH�DW�
WKH�IRUHIURQW�
RI�V\QWKHWLF�
ELRORJ\�LI�ZH�

JHW�RXU�SROLFLHV�
DQG�LQYHVWPHQW�
SULRULWLHV�ULJKW










