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$EVWUDFW
)URP�LWV�RULJLQDO�QDUURZ�PHDQLQJ��µVXVWDLQDEOH�GHYHORSPHQW¶�KDV�SURJUHVVLYHO\�DFTXLUHGD�ZLGHU�LPSRUW�WR�HQFRPSDVV�QRW�MXVW� WKH�HFRORJLFDO�DQG�WKH�HQYLURQPHQWDO�EXW�DOVR�WKHHFRQRPLF�DQG�WKH�VRFLDO�GLPHQVLRQV�ZKLFK��LQ�WKH�FRQWH[W�RI�WKH�OHVV�GHYHORSHG�FRXQWULHV�DUH�RI�SULPDU\�LPSRUWDQFH�
*LYHQ� WKHLU�PDWHULDO�DQG� WHFKQLFDO� UHVRXUFHV�DQG�JHQHUDOO\� FRPIRUWDEOH�FLUFXPVWDQFHV�DFDGHPLFV�DQG�SHRSOH�LQ�WKH�GHYHORSHG�FRXQWULHV�DSSURDFK�VXVWDLQDEOH�GHYHORSPHQW�DV�D�FXOW�� LQ� ZKLFK� HFRORJ\� UHPDLQV� D� PDWWHU� RI� � FHQWUDO� FRQFHUQ�� � ,Q� OHVV� GHYHORSHGFRXQWULHV��RQ�WKH�RWKHU�KDQG��EDVLF�SUREOHPV�VXFK�DV�KRXVLQJ��IRRG��KHDOWK�DQG�HGXFDWLRQDUH�RI�SULPH�FRQFHUQ�DQG�VXVWDLQDEOH�GHYHORSPHQW�E\�LWVHOI�LV�PRUH�D�PDWWHU�RI��VXUYLYDOWKDQ�D�OLIHVW\OH�FKRLFH�±�WUDYHOOLQJ�E\�SXEOLF�WUDQVSRUW�DQG�ELNHV��HDWLQJ�RUJDQLF�IRRGV�RUEHFRPLQJ�YHJHWDULDQV�DV�DQ�DOWHUQDWLYH�WR�RWKHU�SRVVLEOH�RSWLRQV�
'HVSLWH� WKH� IDFW� WKDW� WKHUH� LV� D� FRQVHQVXV� DERXW� WKH� QHFHVVLW\� WR� UHFRQFLOH� HFRQRPLFGHYHORSPHQW� ZLWK� WKH� HQYLURQPHQWDO� FRQFHUQ� DQG� WKH� GHPDQG� IRU� VRFLDO� HTXLW\�� WKHHFRQRPLF� PRGHO� LPSRVHG� E\� JOREDOL]DWLRQ� JLYHV� HFRQRPLF� JURZWK� SURPLQHQFH� EHIRUHLQWHJULW\�DQG�HTXLW\��7KLV�VWXG\�RI� WKH�&XEDQ�H[SHULHQFH�FRQILUPV� WKH� LPSRUWDQFH�RI�DQLQWHJUDWHG� DSSURDFK� WR� VXVWDLQDELOLW\� WR� LQFOXGH� HQYLURQPHQWDO� VDIHW\�� HFRQRPLFDOYLDELOLW\� DQG� VRFLDO� IDLUQHVV�� �0HUH� VRFLDO� DQG� HFRORJLFDO� VXVWDLQDELOLW\� E\� LWVHOI� LV� QRWHQRXJK�� LI� WKH� DOWHUQDWLYH� LV� QRW� HFRQRPLFDOO\� VXVWDLQDEOH�� LW� ZLOO� QRW� VXUYLYH�
,QWURGXFWLRQ
'XULQJ� WKH� ODVW� WHQ� \HDUV� RU� VR� WKH� ZRUG� �VXVWDLQDEOH� GHYHORSPHQW�� KDV� GHYHORSHG� IURP� WKHRULJLQDO�QDUURZ�PHDQLQJ�LQWR�D�ZLGHU�FRQFHSW��ZKLFK�LQFOXGHV�QRW�RQO\�WKH�HFRORJLFDO��EXW�DOVRWKH� HFRQRPLF� DQG� WKH� VRFLDO� GLPHQVLRQV�� 'HVSLWH� WKH� IDFW� WKDW� WKHUH� LV� D� FRQVHQVXV� DERXW� WKHQHFHVVLW\�WR�UHFRQFLOH�HFRQRPLF�GHYHORSPHQW�ZLWK�WKH�HQYLURQPHQWDO�FRQFHUQ�DQG�WKH�GHPDQG�IRUVRFLDO�HTXLW\��WKH�HFRQRPLF�PRGHO�LPSRVHG�E\�JOREDOLVDWLRQ�JLYHV�HFRQRPLF�JURZWK�SURPLQHQFHEHIRUH� LQWHJULW\� DQG�HTXLW\��7KH�SULRULW\�JLYHQ� WR� HDFK�RI� WKH� WKUHH�GLPHQVLRQV�GHSHQGV�RQ� WKHSURIHVVLRQDO�GLVFLSOLQH�DQG�WKH�SROLWLFDO�SHUVSHFWLYH�RI�WKH�REVHUYHU��1HYHUWKHOHVV���DFFRUGLQJ�WRWKH�ZLGHVW� DQG�PRVW�FRPSOHWH�DSSURDFK� �� VXVWDLQDEOH�GHYHORSPHQW� VKRXOG�PHDQ� HQYLURQPHQWDOVDIHW\��HFRQRPLFDO�YLDELOLW\�DQG�VRFLDO�IDLUQHVV��7KDW� LV�ZK\�HFRORJLFDO�GHVLJQ� LV�RQO\�D�SDUW�RIVXVWDLQDEOH�GHYHORSPHQW�
6XVWDLQDELOLW\�LQ�GHYHORSHG�DQG�GHYHORSLQJ�FRXQWULHV
7KH�H[SDQVLRQ�RI�FLWLHV�RI�JUHDW�HFRQRPLF�DQG�SROLWLFDO�SRZHU�ZDV�DFKLHYHG�E\�WKH�DSSURSULDWLRQRI�UHVRXUFHV�IURP�QHLJKERXULQJ�UHJLRQV�DQG�RWKHU�FRXQWULHV��7KDW�LV�WKH�FDVH�GXULQJ�FRORQLDOLVP�QHR�FRORQLDOLVP�DQG��PRUH�UHFHQWO\��WKH�SRVW�LQGXVWULDO�QHR�OLEHUDO�JOREDOLVDWLRQ��&R\XOD��������+HQFH� WKH� GHYHORSHG� FRXQWULHV� DUH� WKH� RQHV� ZKLFK� EHDU� WKH� ODUJHVW� UHVSRQVLELOLW\� IRU� WRGD\
V
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HQYLURQPHQWDO� FULVLV�� ,W� ZDV� WKH\�� ZKR� LPSRVHG� WKH� PRGHO� RI� GHYHORSPHQW�� ZKLFK� GRPLQDWHGGXULQJ�WKH� ODVW� WKUHH�FHQWXULHV��D�PRGHO��ZKLFK�KDV�DOVR�EHHQ�D�PDMRU�DVSLUDWLRQ�IRU�GHYHORSLQJFRXQWULHV��2Q�WKH�RWKHU�KDQG��WKH�GHYHORSLQJ�FRXQWULHV�KDYH�EHHQ�YLFWLPV��7KH\�QHHG�WR�GHYHORS�EXW� WKH\� GR� QRW� JHW� DFFHVV� WR� WKH� DGYDQFHG� DQG� HQYLURQPHQW�IULHQGO\� WHFKQRORJLHV� �*RQ]iOH]�������
7KHUH� DUH� GLIIHUHQW� DSSURDFKHV� WR� VXVWDLQDEOH� GHYHORSPHQW�� 7KH� GHYHORSHG� FRXQWULHV� �� ZKLFKKDYH� VROYHG� WKHLU� HVVHQWLDO� SUREOHPV�� DSSURDFK� VXVWDLQDEOH� GHYHORSPHQW� DV� D� �FXOW��� D� ZD\� LQZKLFK�HFRORJ\�LV�D�ZRUU\���,Q�WKH�GHYHORSLQJ�FRXQWULHV��RQ�WKH�RWKHU�KDQG��EDVLF�SUREOHPV�VXFK�DVKRXVLQJ��IRRG��KHDOWK�DQG�HGXFDWLRQ�DUH�LPSHUDWLYH��7KHUHIRUH�VXVWDLQDEOH�GHYHORSPHQW�LV�D�ZD\WR�VXUYLYH���,W�LV�D�FRPSOHWHO\�GLIIHUHQW�WKLQJ�WR�DGRSW�FHUWDLQ�OLIHVW\OHV��IRU�H[DPSOH��WR�HDW�RQO\YHJHWDEOHV� RU� WR� JR� E\� ELNH�� DV� DQ� DOWHUQDWLYH� WR� RWKHU� SRVVLEOH� RSWLRQV� LQ� RUGHU� WR� SURWHFW� WKHHQYLURQPHQW�� � &RPSDUH� WKLV� WR� WKH� VLWXDWLRQ� ZKHUH� \RX� KDYH� WR� DGRSW� D� VROXWLRQ� DV� WKH� RQO\SRVVLEOH�RQH��DQ�RSWLRQ�WKDW�LV�LPSRVHG�E\�H[WHUQDO�IRUFHV�
7KLV�VLWXDWLRQ�LV�SURYRFDWLYH�WR�7KLUG�:RUOG�FRXQWULHV��7KH�VDPH�LV�WUXH�IRU�&XED��6ROXWLRQV�IRUVXVWDLQDELOLW\�FRXOG�EH�SHUFHLYHG�E\�SHRSOH�DV��D�QHFHVVDU\�HYLO���DV�D�VLJQ�RI�EDFNZDUGQHVV�DQGDV� D� WHPSRUDU\� VROXWLRQ�XQWLO� D� �WUXH�GHYHORSPHQW�� FDQ�EH� DFKLHYHG� �DFFRUGLQJ� WR� WKH�:HVWHUQPRGHO��
6XVWDLQDEOH�KXPDQ�VHWWOHPHQWV
7KH�EXLOW� HQYLURQPHQW�SOD\V� DQ� LPSRUWDQW� UROH� IRU� DFKLHYLQJ� VXVWDLQDELOLW\��7KLV� LV� SDUWLFXODUO\WUXH� IRU� XUEDQ� VHWWOHPHQWV�� EHFDXVH� WKHLU� VFDOH� DQG� FRQFHQWUDWLRQ� RI� SRSXODWLRQ� PDNH� WKHP� DEXUGHQ� IRU� WKHLU� KLQWHUODQG�� 7KH� LUUHYHUVLEOH� FKDUDFWHU� RI� WKH� XUEDQLVDWLRQ� SURFHVV� KDV� EHHQUHFRJQLVHG� DV� GHVLUDEOH� EHFDXVH� RI� LWV� DGYDQWDJHV� IRU� SHRSOH� �GHVSLWH� WKH� �XUEDQLVDWLRQ� RISRYHUW\���� 7KDW� LV�ZK\� GHYHORSLQJ� �PRUH� VXVWDLQDEOH� VHWWOHPHQWV� LQ� DQ� XUEDQLVLQJ�ZRUOG�� LV� DPDMRU�JRDO�LQ�WKH�+DELWDW�$JHQGD��81&+6��������
&LWLHV� DUH� KXJH� SURFHVVRUV� RI� IRRG�� IXHO� DQG� RWKHU� JRRGV�� 7KHVH� SURFHVVHV� FRQVWLWXWH� YHU\FRPSOH[�PHWDEROLVPV�� 7KH\� DUH� DUWLILFLDO� EHFDXVH� WKH\� DUH� FRQFHQWUDWHG� WR� D� VPDOO� DUHD�� 7KH\FRQVXPH�ZDWHU�DQG�PDWHULDOV�LQ�DPRXQWV�PXFK�ELJJHU�WKDQ�QDWXUH�FDQ�VXSSO\�DQG��FRQVHTXHQWO\�WKH\� JHQHUDWH� KXJH� DPRXQWV� RI� JDUEDJH� DQG� ZDVWHZDWHU�� 1DWXUH� FDQ� QRW� SURYLGH� UHVRXUFHVQHFHVVDU\�WR�PDNH�XUEDQ�OLIH�VXVWDLQDEOH��1HLWKHU�FDQ�QDWXUH�GLVSRVH�RI�WKH�UHVLGXHV�SURGXFHG�
7KHUH� LV�QRW�RQH�VLQJOH�VXVWDLQDEOH�XUEDQ�PRGHO��$FFRUGLQJ�WR� WKH�ELR�HFRORJLFDO�DSSURDFK�� WKHFLW\�LV�DQ�HFRV\VWHP��ZKLFK�VKRXOG�LPSURYH�LWV�RZQ�RUJDQLVDWLRQ��DQG�UHGXFH�LWV�GHSHQGHQFH�RQIRVVLO� IXHO� �LQVWHDG� RI� WKH� VXQ��� DV� D� VRXUFH� RI� HQHUJ\�� � $� VXVWDLQDEOH� FLW\� PXVW� EH� VWURQJO\UHVLOLHQW�DQG�QRW�YXOQHUDEOH�
$SSO\LQJ� WKH� SULQFLSOHV� RI� QDWXUDO� UHF\FOLQJ� WR� WKH� XUEDQ� HQYLURQPHQW� RQH� PD\� VD\� WKDW� DVXVWDLQDEOH�FLW\�LPSOLHV�D�FLUFXODU�PHWDEROLVP��<XQpQ���������7KLV�PHDQV�WKDW�HYHU\�RXWSXW�FRXOGEH�UHXVHG�RU�UHF\FOHG��DIIHFWLQJ�RQO\�D�VPDOOHU�DUHD��8VLQJ�ORFDO�UHF\FOLQJ�DV�PXFK�DV�SRVVLEOH�IRUZDWHU�� JDUEDJH�� HQHUJ\� DQG� IRRG� LV� D�ZD\� WR� DFKLHYH�PRUH� VXVWDLQDEOH� FLWLHV� DQG� WKXV�� D�PRUHVXVWDLQDEOH�ZRUOG�� ,W�PHDQV� D�EHWWHU�XVH�RI�H[LVWHQW�DEXQGDQW�KXPDQ� UHVRXUFHV�� RI� WKH�SUHFLRXVQDWXUDO�UHVRXUFHV�DQG�RI�WKH�VFDUFH�ILQDQFLDO�UHVRXUFHV��DW�OHDVW�LQ�WKH�7KLUG�:RUOG��
$QRWKHU� LPSRUWDQW� SRLQW� WR� WDNH� LQWR� DFFRXQW� LV� WKH� VFDOH� RI� WKH� VHWWOHPHQW�� $� ODUJH� DQGGLIIHUHQWLDWHG� FLW\� JHQHUDWHV� D� JUHDW� HQYLURQPHQWDO� EXUGHQ� WKDW� DIIHFWV�RWKHU� UHJLRQV��7R�GLYLGH
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FLWLHV�LQWR�VPDOOHU�XQLWV�LV�D�JRRG�ZD\�WR�GLYLGH�ELJ�SUREOHPV�LQWR�VPDOOHU�RQHV�DQG�WKHUHE\�VROYHWKHP�PRUH�HDVLO\��6RPH�LQQRYDWLRQV��VXFK�DV�ELF\FOHV��XUEDQ�DJULFXOWXUH��ORFDO�HFRQRPLHV�EDVHGRQ� VPDOO� DQG� PHGLXP� HQWHUSULVHV�� DQG� XVLQJ� WHFKQRORJLHV� UHVSRQVLYH� WR� WKH� HQYLURQPHQWFRQWULEXWH�WR�UHGXFH�WKH�HQYLURQPHQWDO�EXUGHQ��*RQ]iOH]���������������%XW�VXVWDLQDELOLW\�VKRXOGQRW�RQO\�EH�D�PRGHO�WR�VXUYLYH���,W�VKRXOG�QRW�RQO\�EH�D�TXHVWLRQ�RI�VWRSSLQJ�RU�JRLQJ�EDFNZDUGV�
6RPH�EDVLF�QHHGV�ZLOO�FRQWLQXH�WR�ZRUU\�FLWL]HQV�RI�WKH�ZRUOG�LQ�WKH�FRPLQJ�FHQWXU\��DWWUDFWLYHMREV�� KHDOWK\� IRRG�� FOHDQ�ZDWHU�� DSSURSULDWH� GLVSRVLWLRQ� RI� VROLG� DQG� OLTXLG�ZDVWHV�� 6DYLQJ� DQGUHXVLQJ� UHVRXUFHV�� HGXFDWLRQ�� KHDOWK� FDUH�� UHFUHDWLRQ�� DOWHUQDWLYH� VRXUFHV� RI� HQHUJ\�� HIILFLHQWSXEOLF� WUDQVSRUW�� DIIRUGDEOH� KRXVLQJ�� DUH� DOVR� KLJK� RQ� WKH� SULRULW\� OLVW�� � $OO� WKLV� KDV� WR� EHSURGXFWLYH� HQRXJK� WR� IHHG� WKH� SRSXODWLRQ� DQG� JRRG� HQRXJK� WR� SUHYHQW�PLJUDWLRQ� WR� WKH� FLWLHV�&R\XOD��������
&XEDQ�H[SHULHQFHV�RI�VXVWDLQDEOH�GHYHORSPHQW
6LQFH�������DOPRVW����\HDUV�EHIRUH� WKH� FRQFHSW� �VXVWDLQDEOH�GHYHORSPHQW��ZDV�FRLQHG�� VHYHUDOSURFHVVHV�DQG�VROXWLRQV�IRU�VXVWDLQDELOLW\�KDYH�EHHQ�GHYHORSHG�LQ�&XED�
&UHDWHG� LQ������� WKH�&RPPLWWHHV� IRU� WKH�'HIHQFH� RI� WKH�5HYROXWLRQ� �&'5��� RUJDQLVDWLRQV� WKDWJDWKHU� SHRSOH� LQ� WKH� QHLJKERXUKRRG�� KDG� DV� RQH� RI� WKHLU� PDLQ� WDVNV� WR� FROOHFW� UHFRYHUDEOHPDWHULDOV� �JODVV�� SDSHU�� FDUWRRQ�� PHWDO�� LQ� RUGHU� WR� UHF\FOH� DQG� WKHUHE\� VDYH� PRQH\��:LWKRXWSUHFHGHQW� WKH� &'5V� KDYH� VHUYHG� DV� VRFLDO� PHFKDQLVPV� IRU� WKH� FROOHFWLRQ� DQG� UHF\FOLQJ� RILQRUJDQLF� ZDVWHV�� 7KLV� ZDV� GRQH� GHVSLWH� WKH� IDFW� WKDW� LWV� PRWLYDWLRQ� ZDV� HFRQRPLFDO� DQG� QRWHFRORJLFDO���,Q�SUDFWLFH�LW�KDV�QRW�JRQH�EH\RQG�LWV�HGXFDWLRQDO�REMHFWLYH�WR�EH�D XVHIXO�HFRQRPLFDOWRRO�
$FWLRQV�WR�VWRS�WKH�XQEDODQFHG�JURZWK�RI�WKH�FDSLWDO�FLW\��DQG�WR�DGGUHVV�WKH�GLIIHUHQFHV�EHWZHHQFLW\� DQG� FRXQWU\VLGH� WKDW� VWDUWHG� LQ� WKH� HDUO\���V�� DUH� WRGD\� LQWHUQDWLRQDOO\� UHFRJQLVHG� DV� EDVLFSULQFLSOHV� IRU� VXVWDLQDEOH� GHYHORSPHQW�� 5HJLRQDO� DQG� XUEDQ� SODQQLQJ� DFWLYLWLHV� ZHUH� VWDUWHG�LQFOXGLQJ� D� QDWLRQDO� V\VWHP� RI� KXPDQ� VHWWOHPHQWV� DQG� WKH� FUHDWLRQ� RI� EDVLF� UXUDO� VHWWOHPHQWVGLUHFWO\� UHODWHG� WR� DJULFXOWXUDO�SURGXFWLRQ��$�PLVWDNH�PDGH�ZDV� WKH� UHSURGXFWLRQ� LQ� WKHVH� UXUDOVHWWOHPHQWV� RI� XUEDQ� PRGHOV� WKDW� ZHUH� QHLWKHU� VXVWDLQDEOH�� QRU� DSSURSULDWH�� &RQFHSWLRQV� ZHUHDSSOLHG�WKDW�KDYH�LPSHGHG�WKH�QDWXUDO�HYROXWLRQ�RI�WKHVH�VHWWOHPHQWV�
8QVXFFHVVIXO� DWWHPSWV� WR� EULQJ� IRRG� SURGXFWLRQ� QHDU� WKH� XUEDQ� DUHDV� DOVR� VWDUWHG� LQ� WKH� ��V�$QRWKHU� H[DPSOH� LV� WKH� LGHD� RI� WKH� �+DYDQD� *UHHQ� %HOW��� ZKLFK� ZDV� LQLWLDWHG� WR� VXSSO\DJULFXOWXUDO�SURGXFWV� WR� WKH�XUEDQ�SRSXODWLRQ�ZKR�ZRUNHG�RQ�LW��7KLV�H[SHULHQFH�IDLOHG�EHFDXVHWKH�JRDOV�ZHUH�PDLQO\�HGXFDWLRQDO�DQG�QRW�HFRQRPLFDO��%DURQ\��������
'XULQJ�WKH���V��EHIRUH�WKH�&XEDQ�EXLOGLQJ�LQGXVWU\�EHFDPH�RFFXSLHG�ZLWK�KHDY\�SUHIDE�V\VWHPV�D� ORW� RI� UHVHDUFK� DQG� H[SHULPHQWV� ZHUH� FDUULHG� RXW� WR� GHYHORS� DSSURSULDWH� PDWHULDOV� DQGWHFKQRORJLHV�IRU�PDVV�KRXVLQJ�EDVHG�RQ�WKH�UHDO�SRVVLELOLWLHV�DQG�UHVRXUFHV�RI�WKH�FRXQWU\��,Q�WKLVSHULRG�PDQ\�FRQVWUXFWLYH�LGHDV�ZHUH�GHYHORSHG��EDVHG�RQ�RSHQ��IOH[LEOH�DQG�VPDOO�VFDOH�V\VWHPV�8QIRUWXQDWHO\��WKHVH�VWXGLHV�ZHUH�DEDQGRQHG�LQ�WKH���V��ZKHQ�SUHIHUHQFH�ZDV�JLYHQ�WR�(XURSHDQKLJK� WHFK� SUHIDE� V\VWHPV�� 7KH� SXUSRVH� ZDV� WR� VDWLVI\� LQ� D� VKRUW� WLPH� WKH� PDVVLYH� KRXVLQJGHPDQGV��EXW� WKH� ODFN�RI� VXVWDLQDELOLW\�EHFDPH�HYLGHQW� LQ� WKH���V��ZKHQ�&XED�KDG� WR� FRQWLQXHEXLOGLQJ�KRXVLQJ�EDVHG�RQ�LWV�RZQ�UHVRXUFHV�
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5HVHDUFK�UHODWHG�WR� WKH�XVH�RI�UHQHZDEOH�VRXUFHV�RI�HQHUJ\�KDG�D�ERRP�LQ� WKH� ODWH���V�DQG� WKHHDUO\���V��SUREDEO\�DV�DQ�DQVZHU�WR�WKH�HQHUJ\�FULVLV�RI�������6LQFH�WKHQ�D�ORW�RI�UHVHDUFK�SURMHFWVDQG� H[SHULPHQWDO� SURGXFWLRQ� RI� HTXLSPHQW� KDYH� EHHQ� GHYHORSHG�� 0DQ\� SUDFWLFDO� DSSOLFDWLRQVKDYH�DOVR�EHHQ�FDUULHG�RXW��2QH�LPSRUWDQW�DSSOLFDWLRQ�RI�UHQHZDEOH�HQHUJ\�LV� WKH�HOHFWULILFDWLRQRI�PDQ\� LVRODWHG� UXUDO� FRPPXQLWLHV�� PDLQO\� LQ� WKH�PRXQWDLQ� UHJLRQV�� +HUH� VPDOO� K\GURSRZHUSODQWV��LH�VRODU�ZDWHU�KHDWHU�V\VWHPV��ZHUH�LQVWDOOHG�LQ�VRFLDO�EXLOGLQJV�DV�KRVSLWDOV�DQG�QXUVHULHV�8QLWV� IRU� ELRJDV� SURGXFWLRQ� ZHUH� LQVWDOOHG� LQ� PDQ\� VWDEOHV� IRU� OLJKW� SURGXFWLRQ�� 7KH� ODWWHUH[SHULPHQW�ZDV�QRW�VXFFHVVIXO��KRZHYHU��EHFDXVH�VNLOOHG�ZRUNHUV�ZHUH�QRW�HQJDJHG�
2WKHUZLVH�WKH�GHYHORSPHQW�RI�UHQHZDEOH�HQHUJLHV�FRQVWLWXWHV�RQH�RI�WKH�PRVW�VXFFHVVIXO�VWHSV�WR&XEDQ� VXVWDLQDEOH� GHYHORSPHQW�� GHVSLWH� WKH� IDFW� WKDW� WKHUH� KDYH� EHHQ� VRPH� IDLOXUHV� GXH� WRUHPDLQLQJ�VRFLDO�UHVLVWDQFH�WR�WKHVH�QHZ�WHFKQRORJLHV��2Q�WKH�RWKHU�KDQG��WKHVH�DSSOLFDWLRQV�DUHQRW�JHQHUDOO\�LQWURGXFHG�LQ�ZLGHU�SURMHFWV�ZLWK�DQ�LQWHJUDO�VXVWDLQDEOH�FRQFHSWLRQ��ZKLFK�OLPLWVLWV�VFRSH��*RQ]iOH]��������
7KH�7XUTXLQR�3ODQ
7KH� ILUVW� DSSOLFDWLRQ� RI� D� FRKHUHQW� DQG� LQWHJUDO� VXVWDLQDEOH� GHYHORSPHQW� FRQFHSW� ZDVLPSOHPHQWHG�LQ�WKH��7XUTXLQR�3ODQ��IURP�������7KHQ�WKH�LGHD�RI��VXVWDLQDEOH�GHYHORSPHQW��KDGQRW� \HW� EHHQ� RIILFLDOO\� HVWDEOLVKHG�� 7KH� �7XUTXLQR� 3ODQ�� LQWHQGHG� WR� SURPRWH� VRFLDO� DQGHFRQRPLFDO�GHYHORSPHQW�RI�WKH�PRXQWDLQ�UHJLRQV�LQ�DV�VHOI�VXIILFLHQW�ZD\V�DV�SRVVLEOH��LQ�RUGHUWR�VWRS�PLJUDWLRQV�WR�WKH�ORZODQGV��,W�ZDV�FRQVLGHUHG�QHFHVVDU\�WR�UHSRSXODWH�WKHVH�DUHDV�EHFDXVHRI�WKH�HFRQRPLF�LPSRUWDQFH�RI�VRPH�DJULFXOWXUDO�SURGXFWV�JURZQ�WKHUH��FRIIHH��FRFRD��ZRRG���,WZDV�DOVR�PRWLYDWHG�E\�WKH�FRQFHUQ�IRU�VXUYLYDO�LQ�FDVH�RI�DWWDFNV�E\�IRUHLJQ�IRUFHV��7KHUHIRUH�WKHSRSXODWLRQ�QHHGHG�WKHLU�RZQ�UHVRXUFHV�DQG�SURGXFWLRQ��*RQ]iOH]��������
7KLV�3ODQ�IRU�WKH�LQWHJUDO�GHYHORSPHQW�RI�WKH�PRXQWDLQ�UHJLRQV�KDG��DPRQJ�LWV�EDVLF�SULQFLSOHV�� 7R�WDNH�DGYDQWDJH�RI�UHQHZDEOH�HQHUJLHV�DQG�DOO�UHVRXUFHV�ORFDOO\�DYDLODEOH�� 7R�VDIHJXDUG�D�ORFDO�SURGXFWLRQ�RI�WKH�PDMRU�SRVVLEOH�DPRXQW�RI�UHTXLUHG�UHVRXUFHV��)RU�WKLVSXUSRVH�� QRW� RQO\� FURSV� DQG� FDWWOH� DUHDV� ZHUH� GHYHORSHG�� EXW� DOVR� LQGXVWULHV� WR� SURGXFHFRQVHUYHG�IRRG��RIIHULQJ�QHZ�MRE�RSSRUWXQLWLHV��PDLQO\�IRU�ZRPHQ�
� 7R�UHF\FOH�UHVLGXHV�DQG�WR�FUHDWH�IHHGLQJ�FKDLQV��XVLQJ�SHUPDFXOWXUH�WHFKQLTXHV�WR�JURZ�IRRGLQ�DQ�LQWHQVLYH�ZD\�� $OWHUQDWLYH� VROXWLRQV� IRU� WUDQVSRUWDWLRQ�� ZKHUH� DQLPDO� WUDFWLRQ� SOD\HG� WKH� PDLQ� UROH� DV� DUHQHZDEOH�UHVRXUFH�� $OWHUQDWLYH�VROXWLRQV�IRU�VHUYLFHV�DQG�IDFLOLWLHV�
,Q� WKH� ��V�� ZKHQ� WKH� 7XUTXLQR� 3ODQ� VKRXOG� EH� UHRULHQWHG� LQ� FRQVWUXFWLRQ� DQG� VRFLDO� SROLF\�� LWEHFDPH� HYLGHQW� WKDW� LW� KDG� IDLOHG��7KH� LGHD� RI� �KLJK� TXDOLW\��PHDQW� WKDW� WKH� ORFDO� FRQWH[W�ZDVGLVUHJDUGHG��+RXVHV�ZHUH��IRU�LQVWDQFH��QRW�DOZD\V�ORFDOO\�SURGXFHG��)URP������&XED�HQWHUHG�DGHHS�HFRQRPLF� FULVLV� DV� D� FRQVHTXHQFH�RI� ORVLQJ� LWV�PDLQ� FRPPHUFLDO� SDUWQHUV� �(DVW�(XURSHDQFRXQWULHV���7KLV�EURXJKW�DERXW�LPSRUWDQW�HFRQRPLFDO�DQG�VRFLDO�FKDQJHV�WKDW�DIIHFWHG�WKH�ZKROHFRXQWU\��6XUYLYDO�ZDV�WR�EH�DFKLHYHG�E\�UHO\LQJ�RQ�WKH�FRXQWU\
V�RZQ�VFDUFH�PDWHULDO�UHVRXUFHV�7KXV��LQVWHDG�RI�EHLQJ�DQ�H[SOLFLW�JRDO��DOWHUQDWLYH�DQG�VXVWDLQDEOH�VROXWLRQV�ZHUH�LPSRVHG�GXULQJWKH�VR�FDOOHG��VSHFLDO�SHULRG���$PRQJ�WKH�PDLQ�DFKLHYHPHQWV�GXULQJ�WKLV�SHULRG�ZHUH�
� 7KH�LQFUHDVHG�XVH�RI�UHQHZDEOH�HQHUJLHV��$OPRVW������RI�WKH�HQHUJ\�FRQVXPHG�LQ�WKH�VXJDULQGXVWU\�KDYH�EHHQ�RI�LWV�RZQ�SURGXFH��VXJDU�FDQH�ELRPDVV��
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� $W� OHDVW� FHUWDLQ� W\SHV� RI� IRRG� SURGXFWLRQ�ZHUH� LQFRUSRUDWHG� WR� WKH� GDLO\� XUEDQ� OLIH�� 8UEDQDJULFXOWXUH� LV� WRGD\� SDUW� RI� WKH� XUEDQ� ODQGVFDSH�� ,W� FRQVWLWXWHV� DQ� LPSRUWDQW� IDFWRU� IRUFRPPXQLW\�SDUWLFLSDWLRQ�LQ�WKH�HFRQRP\�
� $OWHUQDWLYH� VROXWLRQV� IRU� XUEDQ� WUDQVSRUWDWLRQ� ZHUH� DVVLPLODWHG�� PDLQO\� DW� WKH� VFDOH� RI� WKHQHLJKERXUKRRG��6PDOO�WRZQV�LQWURGXFHG�D�PDVVLYH�XVH�RI�ELNHV�DQG�DQLPDO�WUDFWLRQ�YHKLFOHV�� +HDY\�SUHIDE�V\VWHPV�DQG�VLPLODU�SURMHFWV�ZHUH�DEDQGRQHG�DQG�VXEVWLWXWHG�E\�ORZHU�HQHUJ\EXLOGLQJ�VROXWLRQV�EDVHG�RQ�VSHFLILF�SURMHFWV�EXLOW�ZLWK�ORFDOO\�DYDLODEOH�PDWHULDOV�
7KH� HFRQRP\� RI� WKH� FRXQWU\� LV� WRGD\� LQ� D� SURFHVV� RI� UHFRYHU\�� � 7KHUHIRUH� VRPH� RI� WKHVHVXVWDLQDEOH� SUDFWLFHV� UXQ� D� ULVN� RI� JHWWLQJ� ORVW� RU� VXEVWLWXWHG� E\� VROXWLRQV� IURP� WKH� :HVWHUQGHYHORSPHQW� PRGHO�� � 7KH� VXUYLYDO� SUDFWLFHV� DSSOLHG� XS� WR� QRZ� ZHUH� QRW� WKH� RQO\� SRVVLEOHDOWHUQDWLYHV�� EXW� IRU� WKH� VXVWDLQDEOH� H[SHULHQFHV� WR� VXUYLYH� WKH\�KDYH� WR�EH� VHHQ� DV� DSSURSULDWHDOWHUQDWLYHV�DOVR�LQ�VLWXDWLRQV�ZLWKRXW�HFRQRPLF�FULVLV�� �)RU� WKDW� WR�KDSSHQ�SRSXODU�HGXFDWLRQ� LVYHU\�LPSRUWDQW��6XVWDLQDEOH�SUDFWLFHV�VKRXOG�EH�WKH�UHVXOW�RI�FRQVFLRXV�FKRLFHV�
&XED�6RODU
&XED�6RODU�LV�D�QRQ�JRYHUQPHQW�RUJDQLVDWLRQ��1*2��IRU�WKH�SURPRWLRQ�RI�UHQHZDEOH�HQHUJLHV�LQWKH�FRXQWU\�FRPELQHG�ZLWK�VRFLDO��HFRQRPLFDO�DQG�RWKHU�HQYLURQPHQWDO�JRDOV�� ,W�ZDV�FUHDWHG� LQ������'HVSLWH�LWV�VKRUW�OLIH�LW�KDV�PDGH�LPSRUWDQW�DFKLHYHPHQWV��2QH�RI�WKH�LPSRUWDQW�RQHV�LV�WKHHOHFWULILFDWLRQ� RI� �GRFWRU� KRXVHV��� FRPPXQLWLHV� DQG� VFKRROV� LQ� LVRODWHG�� PDLQO\� PRXQWDLQRXV�UHJLRQV��7KH�HOHFWULILFDWLRQ�LV�EDVHG�RQ�UHQHZDEOH�HQHUJLHV�VXFK�DV�K\GURSRZHU�DQG�SKRWRYROWDLFV\VWHPV�� 7KH� HOHFWULILFDWLRQ� RI� �GRFWRU� KRXVHV�� LQFOXGHV� D� FRPPXQLFDWLRQ� V\VWHP� EHWZHHQ� WKHGRFWRUV� DQG� KRVSLWDO� ZLWK� EHWWHU� GLDJQRVLV� DQG� WUHDWPHQW� IDFLOLWLHV�� 7KH� VRFLDO� LPSDFW� RI� WKHVHSURMHFWV�LV�PXFK�PRUH�LPSRUWDQW�WKDQ�WKHLU�HFRQRPLF�DQG�HQYLURQPHQWDO�RQHV�
2WKHU� SURMHFWV� RI� &XED� 6RODU� LQWHQG� WR� LPSURYH� SHRSOH
V� OLYLQJ� FRQGLWLRQV�� PDLQO\� LQ� LVRODWHGUHJLRQV�� � ,Q� WKHVH� DUHDV� DOWHUQDWLYH� DQG� PRUH� HIILFLHQW� WHFKQRORJLHV� DUH� SURYLGHG�� VXFK� DVEXLOGLQJV� IRU� ZDWHU� SXPSLQJ� DQG� FRRNLQJ�� � :H� DOVR� ZRUN� KDUG� LQ� HQYLURQPHQWDO� HGXFDWLRQ�PDLQO\� ZLWK� \RXQJ� SHRSOH� DQG� FKLOGUHQ�� )RU� WKDW� SXUSRVH�� H[SHULPHQWDO� �ODEV�� KDYH� EHHQGHYHORSHG�LQ�UXUDO�VFKRROV���6HYHUDO�SXEOLFDWLRQV�KDYH�EHHQ�LVVXHG��LQFOXGLQJ�D�SRSXODU�PDJD]LQHDQG�D�WH[WERRN�IRU�VHFRQGDU\�VFKRROV�
$WWHPSWV�DW�VXVWDLQDEOH�SUDFWLFHV�KDYH�QRW�DOZD\V�EHHQ�DFKLHYHG�DV� LQLWLDOO\�FRQFHLYHG��7KDW� LVWKH�FDVH�ZLWK�WKH��HFRORJLFDO�VHWWOHPHQWV�V\VWHP��UHODWHG�WR�VXJDU�FDQH�SURGXFWLRQ���+HUH�SUDFWLFDODSSOLFDWLRQV�UHGXFHG�WKHLU�WUXH��HFRORJLFDO��FKDUDFWHU�
,PSRUWDQW�HIIRUWV�KDYH� DOVR�EHHQ�PDGH� WR� LQWURGXFH�PRUH� HFRORJLFDO� DSSURDFKHV� LQ�QHZ� WRXULVWGHYHORSPHQWV��PDLQO\�LQ�WKH��SURWHFWHG�DUHDV����8QVXVWDLQDEOH�FRQFHSWV�VWLOO�SUHGRPLQDWH�DPRQJLQYHVWRUV� DQG� SXEOLF� HPSOR\HHV�� � 7KHUH� LV� QR� D� SURSHU� PDUNHW� VWXG\� WR� RULHQW� &XEDQ� WRXULVWSURGXFW� WRZDUGV� D� WUXH� HFR�WRXULVP�� � 7KH� �(QYLURQPHQWDO� ,PSDFW� /DZ�� KDV� UHFHQWO\� EHHQDSSURYHG� DQG� LW� HVWDEOLVKHV� WKH� QHFHVVLW\� WR� FDUU\� RXW� HQYLURQPHQWDO� LPSDFW� VWXGLHV� DV� DSUHUHTXLVLWH�IRU�DSSURYLQJ�DQ�LQYHVWPHQW�
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5HVWULFWLRQ�WR�UHDO�VXVWDLQDEOH�GHVLJQ
7KHUH� DUH� QRW� PDQ\� 7KLUG� :RUOG� FRXQWULHV�� ZKLFK� FDQ� VKRZ� VLPLODU� DFWLRQV� IRU� VXVWDLQDEOHVROXWLRQV�� WDNLQJ� LQWR� DFFRXQW� WKDW� WKH\� GR�QRW� FRQVWLWXWH� LVRODWHG� H[SHULHQFHV��1HYHUWKHOHVV�� LQWKH�&XEDQ�H[SHULHQFH�VRPH�LQVXIILFLHQFLHV�VXEVLVW��ZKLFK�OLPLW�WKH�UHDO�VXVWDLQDELOLW\�RI�VRPH�RIWKHVH�DWWHPSWV�
� 6RPHWLPHV�� WRS�GRZQ� DSSURDFKHV� DUH� SUHGRPLQDQW� DQG� WKH\� OLPLW� DFWLYH� SDUWLFLSDWLRQ� RILQYROYHG�DFWRUV�IURP�WKH�YHU\�EHJLQQLQJ���6XFK�SDUWLFLSDWLRQ�LV�HVVHQWLDO�IRU�VXFFHVV�� 7UXH�VXVWDLQDEOH�VROXWLRQV�DQG�SURFHVVHV�VKRXOG�EH�VSHFLILF��EHFDXVH�WKH\�GHYHORS�IURP�LQVLGHWR�RXWVLGH�DQG�ERWWRP�XS���+RZHYHU��WKH�FHQWUDOLVHG�FRQGXFWLRQ�RI�VRPH�SURFHVVHV�VRPHWLPHVOLPLWV�WKHLU�VXFFHVV���$WWHPSWV�WR�JHQHUDOLVH�JRRG�H[SHULHQFHV�PD\�SUHYHQW�WKHLU�DSSOLFDWLRQ�� 'HFLVLRQV�DUH�VRPHWLPHV�EDVHG�RQ�SDUWLDO�DQDO\VLV��ZLWKRXW�WDNLQJ�LQWR�DFFRXQW�FRQVHTXHQFHVWKDW�FRXOG�EH�FRQVLGHUHG�LQ�D�PRUH�LQWHJUDO�DQDO\VLV���)RU�H[DPSOH��OLIH�F\FOH�DQDO\VLV�LV�QRWFRQVLGHUHG�LQ�EXLOGLQJ�GHFLVLRQV��3DUWLDO�DQDO\VLV�FRXOG�DOVR�OHDG�WR�SUDJPDWLF�DSSURDFKHV�� 7KH� UROH� RI� DUFKLWHFWXUDO� DQG� XUEDQ� GHVLJQ� IRU� VXVWDLQDELOLW\�� HQHUJ\� FRQVXPSWLRQ�� FRPIRUWDQG�TXDOLW\�RI�OLIH�KDV�QRW�EHHQ�VXIILFLHQWO\�FRQVLGHUHG��*RQ]iOH]��������������� 5HVLVWDQFH� WR�FKDQJHV� LV�D�SURYHQ� IDFW�� �7KLV� UHVLVWDQFH�FRPHV�QRW�RQO\� IURP�WKH�XVHUV��EXWDOVR�IURP�WKH�ROG�LQVWLWXWLRQV�LQ�FKDUJH�RI�SURPRWLQJ�QHZ�VROXWLRQV�� 6XPPDULVLQJ�� WKH�DQDO\VLV�RI� WKH�&XEDQ�H[SHULHQFH�FRQILUPV� WKH� LPSRUWDQFH�RI� WKH� LQWHJUDOVXVWDLQDEOH�DSSURDFK��LQFOXGLQJ�LWV�WKUHH�GLPHQVLRQV��1HLWKHU�VRFLDO�VXVWDLQDELOLW\�DORQH��QRUHFRORJLFDO�VXVWDLQDELOLW\�� LV�HQRXJK�� ,I�DQ�H[SHULHQFH� LV�QRW�HFRQRPLFDOO\�VXVWDLQDEOH�� LW�FDQQRW�VXUYLYH�
5HIHUHQFHV
%DURQL��6HUJLR��������SHUVRQDO�LQWHUYLHZ��+DYDQD�&R\XOD��0DULR����������$PELHQWH��SREODFLyQ�\�GHVDUUROOR�HQ�XQ�PXQGR�HQ�XUEDQL]DFLyQ��4XLpQHV�KDFHQ�FLXGDG" (GLFLRQHV�6,$3��&XHQFD�*RQ]iOH]�&RXUHW��'DQLD����������/D�$UTXLWHFWXUD�6RODU�HQ�&XED���$UTXLWHFWXUD�\�8UEDQLVPR��1R���S��������,63-$(��+DYDQD�*RQ]iOH]�&RXUHW��'DQLD����������/D�YLYLHQGD�HQ�OD�0RQWDxD��XQ�QXHYR�HQIRTXH���$UTXLWHFWXUD�\8UEDLVPR��1R����S�������,63-$(��+DYDQD�*RQ]iOH]�&RXUHW��'DQLD����������%LRHFRORJLFDO�$UFKLWHFWXUH�LQ�D�'HYHORSLQJ�&RXQWU\��5(%8,/'��&RUIX�*RQ]iOH]�&RXUHW��'DQLD����������$VHQWDPLHQWRV�VXVWHQWDEOHV�HQ�&XED��([SHULHQFLDV�\�SHUVSHF�WLYDV���&RQIHUHQFH�&LXGDGHV�&RQIRUWDEOHV�SDUD�WRGRV��$5&�3($&(�3HUX��/LPD�*RQ]iOH]�&RXUHW��'DQLD��HW�DO����������)URP�D�6FKRODU�&LW\�WR�D�6RODU�&LW\���5HQHZDEOH�(QHUJ\�(QHUJ\�(IILFLHQF\��3ROLF\�DQG�WKH�(QYLURQPHQW��:RUOG�5HQHZDEOH�(QHUJ\�&RQJUHVV��)ORUHQFH�,WDO\��3DUW�,�*RQ]iOH]�&RXUHW��'DQLD����������6XVWDLQDEOH�6ROXWLRQV�IRU�/D�/LVD�0XQLFLSDOLW\�LQ�+DYDQD��5(%8,/'��%DUFHORQD�81+&6���������+DELWDW�$JHQGD ,VWDQEXO�<XQHQ��5DIDHO�(�����������0HGLR�DPELHQWH�XUEDQR��PDUFR�FRQFHSWXDO���4XLpQHV�KDFHQ�FLXGDG"�(GLFLRQHV�6,$3��&XHQFD�
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