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)RU� WKH� SDVW� TXDUWHU�FHQWXU\�� WKH� /DWLQ� $PHULFDQ� FRXQWULHV� KDYH� EHHQ� XQGHUJRLQJ� DSURFHVV�RI�VWUXFWXUDO�DGMXVWPHQW�ZKLFK�KDV�LQFOXGHG��DPRQJ�RWKHU�DFWLRQV��WKH�HOLPLQDWLRQ�RI�WKHWUDGH� EDUULHUV� DGRSWHG� GXULQJ� WKH� LPSRUW� VXEVWLWXWLRQ�EDVHG� LQGXVWULDOL]DWLRQ� SKDVH�� WKHSULYDWL]DWLRQ�RI� ODUJH�GRPHVWLF� ILUPV� DQG� WKH�GHUHJXODWLRQ�RI� WKH� ODERXU� DQG� ILQDQFLDO�PDUNHWV�5HJDUGLQJ� WUDGH�� WKH� YLHZ� RI�PRVW� SROLF\� PDNHUV� DQG� WKH�PRUH� RUWKRGR[� DFDGHPLFV� ZDV� WKDWRSHQQHVV� ZRXOG� HQKDQFH� RSSRUWXQLWLHV� DQG� ZDV� FUXFLDO� IRU� LQGXVWULDOL]DWLRQ� DQG� JURZWK� LQGHYHORSLQJ�FRXQWULHV��.UXHJHU��������������6ULQLYDVDQ�DQG�%KDJZDWL��������
6HYHUDO� \HDUV� LQWR� WKLV� SURFHVV�� LW� PD\� EH� DFNQRZOHGJHG� WKDW� WKH� OLQN� EHWZHHQ� WUDGHOLEHUDOL]DWLRQ�DQG�JURZWK�LV�QRW�ZRUNLQJ�WKH�ZD\�LW�VKRXOG��7KH�SRRU�UHVXOWV�RI�OLEHUDOL]DWLRQ�DV�DVWUDWHJ\�IRU�VXSSRUWLQJ�D�SURVSHURXV�JURZWK�SDWK�DUH�QRZ�HYLGHQW�DQG�WKH�ZHDNQHVV�RI�WKLV�OLQN�LVQRW�PHUHO\� D� SDWKRORJ\� VSHFLILF� WR� FHUWDLQ� FRXQWULHV� DQG�RU� KLVWRULFDO� VLWXDWLRQV��5DWKHU�� LW� LV� DZLGHVSUHDG� SDWWHUQ� LQ� WKH� UHJLRQ��0RVW� RI� WKH� /DWLQ� $PHULFDQ� FRXQWULHV� KDYH� EHHQ� XQDEOH� WRDFKLHYH�WKH�JURZWK�UDWHV�WKDW�SUHYDLOHG�LQ�WKH�LPSRUW�VXEVWLWXWLRQ�SHULRG��5RGUtJXH]�DQG�5RGULN�������(&/$&��������2FDPSR��������
,Q� D� JHQHUDO� VHQVH�� GHYHORSPHQW� HFRQRPLVWV� VXFK� DV� 3UHELVFK�� 1XUNVH DQG� .X]QHWVDQWLFLSDWHG�WKLV�RXWFRPH��7KH\�DVVHUWHG�WKDW�WUDGH�OLEHUDOL]DWLRQ�DQG�H[SRUW�SURPRWLRQ�VWUDWHJLHVZRXOG� QRW� QHFHVVDULO\� VXVWDLQ� DFFHOHUDWHG� UDWHV� RI� JURZWK� DQG� WKDW� WUDGH� FRXOG� QRW� EH� DVXVWDLQDEOH� HQJLQH� RI� JURZWK� LI� WKH� GRPHVWLF� PDUNHW� ZDV� QRW� DGHTXDWHO\� GHYHORSHG� DQGH[SDQGHG��0RUHRYHU��WKH\�VWDWHG�WKDW�KHDY\�GHSHQGHQFH�RQ�GHPDQG�IURP�GHYHORSHG�HFRQRPLHVFRXOG� EH� D� WUDS� IRU� OHVV� GHYHORSHG� FRXQWULHV� WKDW� ZHUH� XQDEOH� WR� GHYHORS� WKHLU� HQGRJHQRXVWHFKQRORJLFDO� FDSDELOLWLHV� RU� WR� FDSWXUH� GRPHVWLFDOO\� WKH� EHQHILWV� RI� WHFKQRORJLFDO� FKDQJH�3UHELVFK��������1XUNVH��������.X]QHWV��������
,QWHUQDWLRQDO� REVWDFOHV� WR� JURZWK� DUH� DOVR� LGHQWLILHG� LQ� RUWKRGR[� YLHZV� UHJDUGLQJ� JDLQVIURP�WUDGH��)RU�H[DPSOH��WKH�WKHRU\�RI�FRPSDUDWLYH�DGYDQWDJH�VWDWHV�WKDW�QDWLRQV�ZLWK�GLIIHULQJHQGRZPHQWV� RI� FDSLWDO�� ODERXU� DQG� QDWXUDO� UHVRXUFHV� ZLOO� JDLQ� E\� VSHFLDOL]LQJ� LQ� WKRVH� DUHDVZKHUH�WKHLU�UHODWLYH�FRVWV�RI�SURGXFWLRQ�DUH�ORZ�DQG�LPSRUWLQJ�LQ�WKRVH�DUHDV�ZKHUH�WKHLU�UHODWLYHFRVWV�DUH�KLJK��)XUWKHUPRUH��WKH�JUHDWHU�WKH�GLIIHUHQFHV�LQ�HQGRZPHQWV�EHWZHHQ�FRXQWULHV�±�DQGWKH�GLIIHUHQFHV�EHWZHHQ�ULFK�DQG�SRRU�FRXQWULHV�DUH�LQGHHG�JUHDW�±�WKH�ELJJHU�WKH�JDLQV�IURP�WUDGHDUH� OLNHO\� WR�EH��+RZHYHU�� LQ�RUGHU� WR�VSHFLDOL]H� LQ�SURGXFWV�ZLWK�KLJK�YDOXH�DGGHG�DQG�QRW�EHVLPSO\� D� VRXUFH� RI� ORZ�ZDJH� ODERXU� DQG� SURGXFWLRQ� IRU� HFRQRPLFDOO\� DGYDQFHG� FRXQWULHV�� DFRXQWU\� PXVW� KDYH� WKH� FDSDFLW\� WR� DEVRUE� DQG� UHWDLQ� WDOHQW�� WR� SURGXFH� QHZ� NQRZOHGJH� DQG�

 :H�DUH�SDUWLFXODUO\�LQGHEWHG�WR�2��$OWLPLU��5��%XLWHODDU��*��'RVL��+��(VFDLWK��0��GL�0DLR��-��0RUHQR��-�$��2FDPSR�:�� 3HUHV� DQG� *�� 6WXPSR� IRU� WKHLU� PDQ\� YDOXDEOH� FRPPHQWV� RQ� SUHYLRXV� GUDIWV�� 7KLV� YHUVLRQ� KDV� EHHQ� PXFKLPSURYHG�E\�WKH�KHOSIXO�VXJJHVWLRQV�RI�DQ�DQRQ\PRXV�UHIHUHH��7KH�XVXDO�FDYHDWV�DSSO\�
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ILQDOO\�� WR� UHGXFH� WKH� JDS� VHSDUDWLQJ� LW� IURP� WKH� WHFKQRORJLFDO� IURQWLHU� �'RVL��3DYLWW� DQG�6RHWH�������
/DWLQ� $PHULFD¶V� SRRU� JURZWK� SHUIRUPDQFH� LQ� WKH� ZDNH� RI� OLEHUDOL]DWLRQ� VWUDWHJLHVHQFDSVXODWHV� D� FRPSOH[� VHW� RI� LVVXHV� UHODWHG� WR� WKH� UROH� SOD\HG� E\� WKH� WUDGH� EDODQFH�� WKHVSHFLDOL]DWLRQ�SDWWHUQ�DQG� WKH�SURFHVV�RI� DFFXPXODWLQJ� WHFKQRORJ\��/DWLQ�$PHULFD¶V�EDODQFH� RISD\PHQWV�FDQ�DFW�DV�D�VHULRXV�FRQVWUDLQW�RQ�WKH�DWWDLQPHQW�RI�IDVWHU�JURZWK��7KH�DFFHOHUDWLRQ�RIJURZWK�WR�UDWHV�FORVHU�WR�WKRVH�RI�RWKHU�FRXQWULHV�KDV�FDXVHG�LPSRUWV�WR�JURZ�PRUH�UDSLGO\� WKDQH[SRUWV�DQG�KDV�ZHDNHQHG�WKH�PHFKDQLVPV�WKDW�UHODWH�H[SRUWV� WR�GRPHVWLF�JURZWK��7KXV��DV� WKHUHJLRQ�EHFRPHV�PRUH�GHSHQGHQW�RQ�H[RJHQRXV�GHPDQG�IRU�LWV�H[SRUWV��ERWWOHQHFNV�KDYH�DULVHQ�DVWKH�DJJUHJDWH�OHYHO�RI�LPSRUWV�FRQWLQXHV�WR�H[FHHG�WKH�FDSDFLW\�WR�H[SRUW�
$W�D�PRUH�PLFUR�OHYHO��WKLV�VLWXDWLRQ�UDLVHV�PDMRU�TXHVWLRQV�FRQFHUQLQJ�WKH�DFFXPXODWLRQRI�GRPHVWLF�WHFKQRORJLFDO�FDSDFLW\�LQ�/DWLQ�$PHULFD�DQG�WKH�JDS�WKDW�WKHVH�FRXQWULHV�H[KLELW�ZLWKUHVSHFW� WR� WKH� LQWHUQDWLRQDO�SURGXFWLYLW\� IURQWLHU� �&LPROL�DQG�.DW]��������(&/$&���������1HZSDWWHUQV� RI� SURGXFWLRQ� VSHFLDOL]DWLRQ� DQG� WUDGH� KDYH� HPHUJHG�� ZLWK� NQRZOHGJH�LQWHQVLYHLQGXVWULHV� ORVLQJ�JURXQG�DV�D�SURSRUWLRQ�RI�*'3�ZKLOH�QRQ�WUDGDEOH�DFWLYLWLHV��QDWXUDO� UHVRXUFHSURFHVVLQJ�LQGXVWULHV�DQG�³PDTXLOD´�W\SH�DVVHPEO\�RSHUDWLRQV��FDWHULQJ�PRVWO\�WR�8QLWHG�6WDWHVPDUNHWV�� LQFUHDVH� WKHLU� VKDUH�� 7KH� ³VRXUFHV´� RI� WHFKQRORJLFDO� FKDQJH� DQG� SURGXFWLYLW\� JURZWKKDYH�VKLIWHG�VLJQLILFDQWO\��ZLWK�D�UDSLGO\�LQFUHDVLQJ�VKDUH�RI�H[WHUQDO�³VRXUFHV´�HPHUJLQJ�DW�WKHH[SHQVH�RI�GRPHVWLF�RQHV��7KXV��WKH�GHYHORSPHQW�RI�QHZ�ZD\V�RI�OLQNLQJ�VHFWRUV�DQG�ILUPV�ZLWKIRUHLJQ�VRXUFHV�RI�NQRZ�KRZ�±�DQG�ZLWK� WKH� UDSLG�GLIIXVLRQ�RI� LQIRUPDWLRQ� WHFKQRORJLHV�±�KDVDIIHFWHG� WKH� SDWWHUQ� RI� DFFXPXODWLRQ� RI� WHFKQRORJLFDO� FDSDFLW\� LQ� WHUPV� RI� VWUXFWXUH� DQGSHUIRUPDQFH��$V�D�UHVXOW�RI�WKHVH�IDFWRUV��WKH�UHODWLYH�WHFKQRORJ\�JDS�YLV�j�YLV�WKH�ZRUOG¶V�³EHVWSUDFWLFH´�IURQWLHUV�KDV�EHFRPH�VPDOOHU�RQO\�LQ�VHOHFWHG�HQFODYHV�
%XLOGLQJ� RQ� WKHVH� LGHDV�� WKLV� SDSHU� SUHVHQWV� DQ� DQDO\VLV� RI� WKH� JURZWK� SDWWHUQ� LQ� /DWLQ$PHULFD� DQG� RI� KRZ� LW� GHSHQGV� QRW� RQO\� RQ� EDODQFH�RI�SD\PHQWV� FRQGLWLRQV� DQG� WKHFKDUDFWHULVWLFV� RI� WKH� VSHFLDOL]DWLRQ� SDWWHUQ�� EXW� DOVR� RQ� GLIIHUHQFHV� LQ� WHFKQRORJ\� DQG� WKHFDSDFLW\�WR�FDSWXUH�WKH�ODWWHU¶V�EHQHILWV��7KH�GLIIHUHQFHV�LQ�WHFKQRORJ\�ZLOO�EH�LQWURGXFHG�DV�RQHRI�WKH�PDLQ�YDULDEOHV�WKDW�GHWHUPLQH�JURZWK�SRWHQWLDO�WKURXJK�WKH�HIIHFW�RI�ZKDW�ZLOO�EH�UHIHUUHGWR� KHUH� DV� WKH� WHFKQRORJ\� JDS� PXOWLSOLHU�� ,Q� OLQH� ZLWK� WKLV� DSSURDFK�� WKH� DQDO\VLV� ZLOO� DOVRGHPRQVWUDWH� WKDW� WKH� LQFHQWLYHV� FUHDWHG� E\� WUDGH� OLEHUDOL]DWLRQ� GR� QRW� QHFHVVDULO\� VWLPXODWH� DYLUWXRXV�SDWK�DQG� WKDW� WKH�JURZWK� UDWH�PXVW�EH� UHGXFHG� LI� WUDGH�HTXLOLEULXP� LV� WR�EH�SUHVHUYHG�+LJKHU�JURZWK�UDWHV�DUH�SRVVLEOH�RQO\� LI�WKHUH�LV�DQ�LQFUHDVLQJ�GHILFLW�RQ�WKH�WUDGH�EDODQFH��7KHDQDO\VLV�ZLOO�DOVR�VKRZ�WKDW�D�YLUWXRXV�OLQN�EHWZHHQ�H[SRUWV�DQG�JURZWK�UHTXLUHV�DQ�DFFHOHUDWHGDQG�FXPXODWLYH�FDSDFLW\�WR�UHGXFH�WKH�WHFKQRORJ\�JDS�LQ�UHODWLRQ�WR�PRUH�DGYDQFHG�HFRQRPLHV�
7KH� ILUVW� VHFWLRQ� SUHVHQWV� D� VLPSOH� PRGHO� LQFRUSRUDWLQJ� WKH� WHFKQRORJ\� JDS� LQWR� WKHWUDGLWLRQDO� YLHZ� WKDW� HPSKDVL]HV� WKH� +DUURG� PXOWLSOLHU� DV� D� GHWHUPLQDQW� RI� ORQJ�UXQ� JURZWKSRWHQWLDO��6HFWLRQ���LQWURGXFHV�HYLGHQFH�RQ�WKH�IXQFWLRQLQJ�RI� OLEHUDOL]DWLRQ�VWUDWHJLHV�DQG�WKHLUHIIHFW�RQ�JURZWK�SHUIRUPDQFH��6HFWLRQ���GLVFXVVHV�WKH�GHSHQGHQF\�EHWZHHQ�H[SRUWV�DQG�GRPHVWLFJURZWK�DQG�LQWURGXFHV�WKH�GLIILFXOW\�RI�UHGXFLQJ� WKH�WHFKQRORJ\�JDS�DV� WKH�PDLQ� UHDVRQ� IRU� WKHORZ�JURZWK�WUDS�WKDW�WKH�UHJLRQ�IDFHV�WRGD\��7KH�IRXUWK�VHFWLRQ�RI�WKH�SDSHU�SUHVHQWV��DW�D�PRUHPLFUR�OHYHO��D�GHVFULSWLRQ�RI�WKH�YDULDEOHV�WKDW�H[SODLQ�WKH�FXUUHQW�JDS�LQ�WHFKQRORJLFDO�FDSDFLW\
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DQG� RIIHUV� DQ� RYHUYLHZ� RI� KRZ� WKH� UHJLRQ� FDPH� WR� VSHFLDOL]H� LQFUHDVLQJO\� LQ� NQRZOHGJH�SRRUDFWLYLWLHV��7KH�ILQDO�VHFWLRQ�VXPPDUL]HV�WKH�ILQGLQJV�DQG�SUHVHQWV�FRQFOXVLRQV�
�� 2SHQQHVV��WHFKQRORJ\�DQG�JURZWK��D�VLPSOH�PRGHO

7KH�PRGHO�SUHVHQWHG�LV�D�VLPSOLILHG�YHUVLRQ�RI�WKH�RQH�LQ�&LPROL��'RVL�DQG�6RHWH�������DQG�&LPROL���������������,WV�PDLQ�FKDUDFWHULVWLFV�FDQ�EH�YLHZHG�QRW�RQO\�LQ�WHUPV�RI�PRGHOOLQJPHWKRGRORJLHV��EXW�DOVR�LQ�WHUPV�RI�KRZ�VRPH�SURSHUWLHV�RI�WUDGLQJ�SDWWHUQV�DQG�WKH�DV\PPHWULHVEHWZHHQ�WKHP�DUH�FRQVLGHUHG��7KH\�FDQ�EH�VXPPDUL]HG�DV�IROORZV��7KH� ILUVW�HOHPHQW� UHODWHV� WRWKH�QDWLRQDO�FRQVXPSWLRQ�SDWWHUQ�DQG�WUDGH�VSHFLDOL]DWLRQ��ZKLFK�DUH�DSSUR[LPDWHG�E\�WKH�LQFRPHHODVWLFLW\� RI� LPSRUWV�� 7KH� VHFRQG� VWUHVVHV� WKH� LPSRUWDQFH� RI� WHFKQRORJ\� �JDSV��� ZKLFK� DUHDSSUR[LPDWHG� E\� GLIIHUHQFHV� LQ� SURGXFWLYLW\� JURZWK�� 7KH� ODVW� LV� WKH� EDODQFH� RI� WUDGH�� ZKLFKGHWHUPLQHV� WKH� JURZWK� UDWH� GLIIHUHQWLDO� EHWZHHQ� WUDGLQJ� HFRQRPLHV�� DV� KDV� HPHUJHG� IURP� WKH+DUURG� WUDGH� PXOWLSOLHU� DQG� WKH� ZHOO�NQRZQ� .DOGRULDQ� H[SRUW�EDVHG� PRGHOV� �+DUURG�� �����.DOGRU�� ������ ������'XWW�� ������ /DZVRQ�� 3DOPD� DQG�6HQGHU�� ������0F&RPELH� DQG�7KLUOZDOO�������7KLUOZDOO��������������
5HFDOOLQJ� WKH� RULJLQDO� H[SUHVVLRQ� RI� WKH�+DUURG� WUDGH�PXOWLSOLHU� DQG� LQFOXGLQJ� LQ� LW� WKHWHFKQRORJ\�JDS��VHH�DSSHQGL[�$���RXU�WUDGH�PXOWLSOLHU�PD\�EH�H[SUHVVHG�DV�

[\ �� H< 
ZKHUH
\� LV�WKH�LQFRPH�JURZWK�UDWH�< LV�WKH�WHFKQRORJLFDO�JDS�PXOWLSOLHU�S� LV�WKH�SURGXFWLYLW\�JURZWK�UDWH�LQ�WKH�KRPH�FRXQWU\�S� LV�WKH�SURGXFWLYLW\�JURZWK�UDWH�DW�WKH�WHFKQRORJLFDO�IURQWLHU�H LV�WKH�LQFRPH�HODVWLFLW\�RI�LPSRUWV�P� LV�WKH�LPSRUW�JURZWK�UDWH�H< LV�WKH�WUDGH�PXOWLSOLHU�[� LV�WKH�H[SRUW�JURZWK�UDWH�DWWULEXWDEOH�WR�WKH�JURZWK�RI�ZRUOG�GHPDQG�DQG�WKH�LQFRPHHODVWLFLW\�RI�GHPDQG�IRU�H[SRUWV�

7KH� DERYH� HTXDWLRQ� WHOOV� XV� WKDW� WKH� UDWH� RI� JURZWK� RI� GRPHVWLF� LQFRPH�ZKLFK� HQVXUHVPDFURHFRQRPLF� HTXLOLEULXP� LQ� DQ� RSHQ� HFRQRP\� LV� D� IXQFWLRQ� RI� GRPHVWLF� H[SRUWV� DQG� WKHSDUDPHWHUV�UHIOHFWLQJ�WKH�WHFKQRORJ\�JDS�DQG�LPSRUW�HODVWLFLW\��,Q�WKLV�VHQVH��WKLV�HTXDWLRQ�FDQ�EHWDNHQ�DV�D�IRUPDOL]DWLRQ�RI�+DUURG¶V�IRUHLJQ�WUDGH�PXOWLSOLHU��DV�UHYLYHG�E\�.DOGRU�DQG�7KLUOZDOO�2XU�DSSURDFK�GLIIHUV�IURP�WKH�ODWWHU��KRZHYHU��VLQFH�LW�LQFOXGHV�D�SUR[\�IRU�WKH�WHFKQRORJ\�JDS�7KDW�LV��FKDQJHV�LQ�GRPHVWLF�LQFRPH�DUH�QRW�RQO\�D�IXQFWLRQ�RI�IRUHLJQ�LQFRPH�DQG�GHPDQG�IRULPSRUWV��EXW�DUH�DOVR�GHSHQGHQW�RQ�WKH�SURGXFWLYLW\�JDS�DQG�RQ�WKH�GRPHVWLF�FDSDFLW\�WR�XSJUDGH

�DQG���% \P ����   H
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WHFKQRORJ\� DQG� GLIIXVH� LW� PDVVLYHO\� WKURXJKRXW� WKH� SURGXFWLRQ� V\VWHP�� :KHQ� < ��� WKHSURGXFWLYLW\�JURZWK�UDWH�LV�WKH�VDPH�LQ�WKH�GRPHVWLF�DQG�IRUHLJQ�HFRQRPLHV��7KXV��LI�< LV�JUHDWHUWKDQ���� WKH�GRPHVWLF�HFRQRP\� LV� UHGXFLQJ� WKH�JDS�ZLWK� UHVSHFW� WR� WKH�IRUHLJQ�RQH��&RQYHUVHO\�ZKHQ�< LV�OHVV�WKDQ����WKH�JDS�EHWZHHQ�WKH�GRPHVWLF�DQG�IRUHLJQ�HFRQRPLHV�LV�LQFUHDVLQJ��,Q�WKHOLWHUDWXUH�RQ�WHFKQRORJ\�DQG�WUDGH��\ KDV�EHHQ�FDOOHG� WKH� WHFKQRORJLFDO�JDS�PXOWLSOLHU �&LPROL�'RVL�DQG�6RHWH��������&LPROL��������
7KLV� LGHD� FRQFHUQLQJ� WKH� WHFKQRORJ\� JDS� UHIOHFWV� WKH� FRQWULEXWLRQV� RI� WKH� ����V� LQ� WKHILHOG� RI� WHFKQRORJ\� DQG� WUDGH� �3RVQHU�� ������ )UHHPDQ�� ������ +LUVFK�� ������ +XIEDXHU�� �����9HUQRQ���������7KLV�DSSURDFK�KDV�VWUHVVHG�LQWHUQDWLRQDO�DV\PPHWULHV�LQ�WHFKQRORJ\ DV�WKH�PDLQGHWHUPLQDQW�RI�WUDGH�IORZV�DQG�SDWWHUQV�RI�VSHFLDOL]DWLRQ��7HFKQRORJ\�LV�FKDUDFWHUL]HG�DV�D�JRRGWKDW�LV�QRW�IUHH�DQG�WKDW�JLYHV�DQ�LPSRUWDQW�DGYDQWDJH�WR�WKH�ILUVW�LQQRYDWRU�FRXQWU\��0RUHRYHU��LQD�G\QDPLF�FRQWH[W��DV\PPHWULHV�LQ�OHYHOV�RI�WHFKQRORJ\�DQG�LQQRYDWLRQ�FDSDFLW\�ODUJHO\�DFFRXQWIRU� WKH� HYROXWLRQ� RI� HDFK� FRXQWU\¶V� SDWWHUQ� RI� VSHFLDOL]DWLRQ� DQG� JURZWK� FDSDFLW\�� ,Q� 3RVQHU�������� WKH� SDWWHUQ� RI� WUDGH� LV� H[SODLQHG� E\� FRXQWULHV¶� LQLWLDOO\� DV\PPHWULF� DFFHVV� WRWHFKQRORJLFDO�NQRZOHGJH� LQ� D�ZRUOG� FKDUDFWHUL]HG� E\� VLPLODU� GHPDQG�SDWWHUQV�� ,Q� WKLV� FRQWH[W�WUDGH�EHWZHHQ�FRXQWULHV�ZLOO�FRQWLQXH�LI�GLIIHUHQFHV� LQ� WKHLU� UHVSHFWLYH�DELOLWLHV� WR� LQQRYDWH�DQGLPLWDWH� SHUVLVW�� $IWHU� D� FHUWDLQ� LQWHUYDO�� PRVW� FRXQWULHV� FDQ� LPLWDWH� WKH� QHZ� FRPPRGLW\� DQGUHVWRUH� WHFKQRORJLFDO� SDULW\�� WKHUHE\� HOLPLQDWLQJ� WKH� EDVLV� IRU� WUDGH�� )UHHPDQ� ������� DQG+XIEDXHU��������KDYH�VWUHVVHG�WKH�GLIIHUHQFHV�EHWZHHQ�WKH�IDFWRUV�WKDW�GHWHUPLQH�VSHFLDOL]DWLRQEHIRUH�DQG�DIWHU�WKH�LPLWDWLRQ�SURFHVV�WDNHV�SODFH��7KXV��GXULQJ�WKH�LQQRYDWLRQ�SURFHVV�WKH�HIIHFWVRI� SDWHQWV�� FRPPHUFLDO� VHFUHF\� DQG� VWDWLF� DQG� G\QDPLF� HFRQRPLHV� RI� VFDOH� DUH� WKH� PDLQGHWHUPLQDQWV�� +RZHYHU�� RQFH� LPLWDWLRQ� RFFXUV�� WKH� WUDGLWLRQDO� SURFHVV� RI� DGMXVWPHQW� LQSURGXFWLRQ� FRVW� DQG� FRPSHWLWLYHQHVV� ZLOO� GHWHUPLQH� WKH� VSHFLDOL]DWLRQ�� ,Q� +LUVFK� ������� DQG9HUQRQ���������WHFKQRORJLFDO�DV\PPHWULHV�DUH�DVVRFLDWHG�ZLWK�GLVWLQFW�SKDVHV�LQ�D�WHFKQRORJ\¶VHYROXWLRQ�DQG�D�VSHFLILF�LQWHUQDWLRQDO�GLVWULEXWLRQ�RI�LQQRYDWLRQ�FDSDFLW\�LQ�WKH�SURGXFWLRQ�RI�QHZFRPPRGLWLHV��,Q�WKH�LQLWLDO�SKDVH��LQQRYDWLYH�DGYDQWDJH�LV�WKH�PDLQ�IDFWRU�GULYLQJ�WKH�SURGXFWLRQRI�QHZ�FRPPRGLWLHV�LQ�WKH�DGYDQFHG�FRXQWULHV��2YHU�WLPH��WKH�WHFKQRORJ\�HYROYHV�LQWR�D�PDWXUHSKDVH� FKDUDFWHUL]HG� E\� WKH� VWDQGDUGL]DWLRQ� RI� SURGXFWV� DQG� SURFHVVHV�� ,Q� WKLV� ODWWHU� SKDVH�LQWHUQDWLRQDO�FRPSHWLWLRQ�LV�EDVHG�RQ�WKH�WHFKQRORJ\�WUDQVIHUUHG��SURGXFWLYLW\�LPSURYHPHQWV�DQGSURGXFWLRQ�FRVW�DGYDQWDJHV�
0DQ\� RI� WKHVH� VWXGLHV� KDYH� XQGRXEWHGO\� VFRUHG� SRLQWV� ZLWK� SROLF\� PDNHUV�� ZKR� KDYHLQFUHDVLQJO\�FRPH�WR�UHFRJQL]H�WKH�VLJQLILFDQFH�RI�WHFKQRORJ\�IRU�LQWHUQDWLRQDO�FRPSHWLWLYHQHVV�7KH� UHFHQW� �VWUXFWXUDOLVW�HYROXWLRQDU\�� IRUPDO� DSSURDFK� VKRZV� LQFUHDVLQJ� DWWHQWLRQ� WR� XQHYHQLQWHUQDWLRQDO� WHFKQRORJLFDO� FKDQJH� DV� DQ� HQJLQH� RI� JURZWK��ZLWK� HPSKDVLV� RQ� WKH� G\QDPLFV� RIVSHFLDOL]DWLRQ��DV�LQ�0HWFDOIH���������$PDEOH��������������DQG�6RHWH DQG�9HUVSDJHQ���������DQGRQ�WKH�G\QDPLFV�RI�FDWFKLQJ�XS��DV�DQDO\VHG�LQ�9HUVSDJHQ��������������DQG�'RVL�DQG�)UHHPDQ�������
7KH� DERYH� HTXDWLRQ� KLJKOLJKWV� WKH� PXOWLSOLHU� HIIHFWV� RI� WKH� GLIIHUHQFHV� LQ� WHFKQRORJ\EHWZHHQ�WKH�WZR�FRXQWULHV�DQG�WKH�LQFRPH�HODVWLFLW\�RI�LPSRUWV��'RPHVWLF�JURZWK�LV�ZHLJKWHG�E\WKH� WHFKQRORJ\� JDS��ZKLFK� DFFRXQWV� IRU� WKH� GLVWDQFH� EHWZHHQ� WKH� WZR� FRXQWULHV¶� SURGXFWLYLW\JURZWK�UDWHV��7KH�H[WHQW� WR�ZKLFK�H[SRUWV�FDQ�JHQHUDWH�VXVWDLQDEOH�JURZWK�UDWHV� LV� WKXV�OLPLWHGZKHQ� WKH�H[LVWLQJ� WHFKQRORJ\� JDS� LV�ZLGHQLQJ��&RQYHUVHO\��ZKHQ� WKH� WHFKQRORJ\� JDS�QDUURZV�WKH�GRPHVWLF�JURZWK�UDWH�ZLOO�EH�YHU\�VHQVLWLYH�WR�FKDQJHV�LQ�H[SRUWV��7KLV�UDWH�LV�DOVR�LQYHUVHO\
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UHODWHG�WR�LPSRUW�HODVWLFLW\��ZKLFK�PHDVXUHV�WKH�SURSRUWLRQDO�FKDQJH�LQ�GHPDQG�IRU�LPSRUWV�ZLWKUHVSHFW�WR�D�SURSRUWLRQDO�FKDQJH�LQ�GRPHVWLF�LQFRPH��7KH�JURZWK�UDWH�LV�DIIHFWHG�E\�DQ�LQFUHDVHLQ�LPSRUWV�DV�PHDVXUHG�E\�H��WKH�LQFRPH�HODVWLFLW\�RI�GHPDQG�IRU�LPSRUWV��7KH�KLJKHU�WKH�YDOXHRI�H�� WKH� ORZHU� WKH�JURZWK�UDWH�FRQVLVWHQW�ZLWK�HTXLOLEULXP�RQ� WKH�FXUUHQW� DFFRXQW�� ,Q�VXP�� WKHSRWHQWLDO�IRU�GRPHVWLF�JURZWK�LV�EDVHG�RQ�WKH�JURZWK�UDWH¶V�VHQVLWLYLW\�WR�ERWK�WKH�WHFKQRORJ\�JDSPXOWLSOLHU�DQG�WKH�LQFRPH�HODVWLFLW\�RI�LPSRUWV��7KXV��D�YLUWXRXV�JURZWK�SDWK FDQ�HPHUJH�ZKHQWKH� UHGXFWLRQ� RI� WKH� WHFKQRORJ\� JDS� PRUH� WKDQ� RIIVHWV� WKH� LQFUHDVH� LQ� LPSRUW� HODVWLFLW\�&RQYHUVHO\��D�YLFLRXV�JURZWK�SDWK HPHUJHV�ZKHQ�WKH�LQFUHDVH�LQ�LPSRUW�HODVWLFLW\�LV�JUHDWHU�WKDQWKH�UHGXFWLRQ�RI�WKH�WHFKQRORJ\�JDS�
7KLV� DQDO\VLV� DOVR� LPSOLFLWO\� SRLQWHG� WR� WKH� LQIOXHQFH� RI� LQWHUQDWLRQDO� VSHFLDOL]DWLRQ� RQHDFK�HFRQRP\¶V�SRWHQWLDO�JURZWK�UDWHV��)ROORZLQJ�LV�D�VLPSOH�DQDO\VLV�GHVFULELQJ�WKH�UROH�SOD\HGE\� WKH� VSHFLDOL]DWLRQ� SDWWHUQ� LQ� GHWHUPLQLQJ� WKH� WUDGH� PXOWLSOLHU�\�H�� )LJXUH� �� JLYHV� D� VLPSOHGHVFULSWLRQ�
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7KH�\0�FXUYHV� LQ� WKH� WRS� OHIW� TXDGUDQW� LQGLFDWH� WKH� YDULRXV� FRPELQDWLRQV� EHWZHHQ� WKHWHFKQRORJ\�JDS�PXOWLSOLHU�DQG�LPSRUWV�WKDW�JXDUDQWHH�HTXLOLEULXP�RQ�WKH�WUDGH�EDODQFH��7KH�0HFXUYHV� LQ� WKH� ORZHU� OHIW� TXDGUDQW� GHSLFW� WKH� KRPH� FRXQWU\¶V� VSHFLDOL]DWLRQ� SDWWHUQ�� DQG� WKHLU
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SRVLWLYH�VODQW�UHIOHFWV�WKH�SRVLWLYH�DVVRFLDWLRQ�EHWZHHQ�DQ�LQFUHDVH�LQ�GHPDQG�IRU�LPSRUWV�DQG�DQLQFUHDVH�LQ�WKH�LQFRPH�HODVWLFLW\�RI�JRRGV�FRQVXPHG�GRPHVWLFDOO\��FRPPRQO\�NQRZQ�DV�(QJHO
VODZ��� $� PRYHPHQW� IURP� 0H� WR� 0H�� LQGLFDWHV� WKDW� WKH� KRPH� FRXQWU\� KDV� LPSURYHG� LWVVSHFLDOL]DWLRQ� DQG� UHGXFHG� WKH� LQFRPH� HODVWLFLW\� RI� LPSRUWV�� 7KDW� LV�� WKH� KRPH� FRXQWU\� KDVLPSURYHG� LWV� FDSDFLW\� WR� QDUURZ� WKH� JDS� VHSDUDWLQJ� LW� IURP� FRXQWULHV� WKDW� SURGXFH� JRRGV�ZLWKKLJKHU�NQRZOHGJH�FRQWHQW�DQG�KLJKHU�LQFRPH�HODVWLFLW\��7KH�WRS�ULJKW�TXDGUDQW�VKRZV�WKH�WUDGHPXOWLSOLHU��\�H��
)RU�D�JLYHQ�\ DQG�D�VSHFLDOL]DWLRQ�SDWWHUQ�LQGLFDWHG�E\�0H� ±�ZKLFK�LPSOLFLWO\�GHILQH�DGRPHVWLF�PDUNHW�WKDW�GHPDQGV�LPSRUWV�ZLWK�KLJK�LQFRPH�HODVWLFLW\�±�WKH�PXOWLSOLHU�REWDLQHG�ZLOOEH� ORZ� DQG� OHVV� WKDQ� ��� ,Q� WKLV� FDVH�� DQ� LQFUHDVH� LQ� H[SRUWV� ZLOO� UHVXOW� LQ� D� ZRUVHQLQJ� RI� WKHPXOWLSOLHU��7KDW�LV��ZKHQ�WKH�\0�FXUYH�PRYHV�OHIW�WRZDUGV�\0��DQG�LPSRUWV�PRYH�IURP�$¶�WR�%¶DORQJ� WKH� 0H� FXUYH�� WKH� PXOWLSOLHU� VFKHGXOH� LQ� WKH� WRS� ULJKW� TXDGUDQW� ZLOO� WXUQ� FORFNZLVH�&RQYHUVHO\�� IRU� D� JLYHQ�\ WKH�PXOWLSOLHU�ZLOO� LPSURYH� RQO\�ZKHQ� WKH� VSHFLDOL]DWLRQ� LPSURYHV�7KLV�LV�WKH�FDVH�ZKHQ�WKH�0H FXUYH�PRYHV�WR�0H��� WKH�FRPELQDWLRQ�EHWZHHQ�0�DQG�H PRYHV�WRSRLQW�%¶¶ DQG�WKH�PXOWLSOLHU�PRYHV�WR�DQ�DQJOH�DERYH����GHJUHHV��7R�VXP�XS��WKH�WUDGH�PXOWLSOLHU\�H LPSURYHV� WR� D� YLUWXRXV� SDWK� ZKHQ� WKH� SURGXFWLYLW\� JDS� QDUURZV� DQG�RU� WKH� VSHFLDOL]DWLRQSDWWHUQ�LPSURYHV��2Q�WKH�FRQWUDU\��LI�WKH�SURGXFWLYLW\�JDS�GRHV�QRW�FKDQJH�DQG�WKH�VSHFLDOL]DWLRQSDWWHUQ�LV�VWDEOH��DQ�LQFUHDVH�LQ�H[SRUWV�ZLOO�QRW�SURGXFH�DQ�LPSURYHPHQW�LQ�WKH�PXOWLSOLHU��
7KH�DVVXPSWLRQ�RI�HTXLOLEULXP�RQ�WKH�WUDGH�EDODQFH�GRHV�QRW�H[FOXGH�WKH�SRVVLELOLW\�WKDWWKH�DFWXDO�JURZWK�UDWH�PD\�EH�KLJKHU�WKDQ�WKH�RQH�FDOFXODWHG�XQGHU�WKLV�DVVXPSWLRQ��,QGHHG��WKHEDODQFH�RI�SD\PHQWV�FRQVWUDLQHG�JURZWK�UDWH�PD\�EH�KLJKHU�RU�ORZHU�WKDQ�WKH�DFWXDO�JURZWK�UDWH�,I�LW�LV�KLJKHU��D�WUDGH�VXUSOXV�ZLOO�HPHUJH��FRQYHUVHO\��LI�WKH�DFWXDO�JURZWK�UDWH�LV�KLJKHU�WKDQ�WKHFRQVWUDLQHG� RQH�� WKH� WUDGH� EDODQFH� ZLOO� GHWHULRUDWH� DQG� D� ZLGHQLQJ� GHILFLW� ZLOO� DSSHDU� LI� WKHIRUHLJQ�WUDGH�PXOWLSOLHU�GRHV�QRW�LPSURYH��)URP�D�PRQHWDU\�VWDQGSRLQW��D�FXUUHQW�DFFRXQW�GHILFLWPD\�FUHDWH�ILQDQFLQJ�SUREOHPV�DQG�H[FKDQJH�UDWH�YRODWLOLW\��'HILFLWV�HPHUJH�ZKHQ�H[SHQGLWXUH�LVKLJKHU�WKDQ�GRPHVWLF�LQFRPH��DQG�WKH\�FDQ�EH�ILQDQFHG�E\�ORQJ�WHUP�FDSLWDO�LQYHVWPHQW�RU�PRUHVKRUW�WHUP�FDSLWDO�LQIORZV��$V�LV�ZHOO�NQRZQ��WKH�ODWWHU�W\SH�RI�ILQDQFLQJ��JLYHQ�LWV�KLJK�OLTXLGLW\�FDQ�UHVXOW�LQ�D�FRXQWU\¶V�EHFRPLQJ�D�KRVWDJH�WR�LQWHUQDWLRQDO�VSHFXODWLRQ�DQG�WKH�SHUYHUVH�HIIHFWVRI�GHYDOXDWLRQ��0RUHQR�%ULG�������������

�� /LEHUDOL]DWLRQ�VWUDWHJLHV�DQG�SHUIRUPDQFH
2QH� ZD\� WR� GHWHUPLQH� KRZ� SROLFLHV� DLPHG� DW� OLEHUDOL]DWLRQ� DQG� WKH� DGRSWLRQ� RI� DQRXWZDUG�RULHQWDWLRQ�KDYH�LQIOXHQFHG�JURZWK�LV�WR�GHVFULEH�VRPH�RI�WKH�PDLQ�VW\OL]HG�SDWWHUQV�DQGFRQVWUDLQWV� WKDW� FKDUDFWHUL]HG� WKH� /DWLQ� $PHULFDQ� HFRQRPLHV� IROORZLQJ� HFRQRPLF� UHIRUP�2FDPSR��������

� $QRWKHU�ZD\�RI�ORRNLQJ�DW�WKLV�PRGHO�LV�IURP�ERWK�WKH�VXSSO\�DQG�WKH�GHPDQG�VLGH��7KH�VXSSO\�VLGH�LV�UHIOHFWHG�E\WKH� WHFKQRORJ\�JDS�PXOWLSOLHU� DQG�GLIIHUHQFHV� LQ� WKH�G\QDPLVP� RI� SURGXFWLRQ� VWUXFWXUHV� �H�J��� OHDUQLQJ� SURFHVVHV�VHFWRUDO� QHWZRUNV�� HWF��� 7KH� GHPDQG� VLGH� LV� DVVRFLDWHG� ZLWK� WKH� G\QDPLVP� RI� ZRUOG� GHPDQG� DQG� WKH� SDUWLFXODUIHDWXUHV�RI�WKH�VSHFLDOL]DWLRQ�SDWWHUQ�
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7UDGH�OLEHUDOL]DWLRQ�DQG�H[SRUW�OHG�JURZWK�KDYH�DIIHFWHG�JURZWK�UDWHV�SRVLWLYHO\�� ,Q�WKLVFRQWH[W��WKH�RUWKRGR[�YLHZ�VXJJHVWV�WKDW�WKH�PRGHO�RI�H[SRUW�OHG�JURZWK�UHODWHV�WR�WKH�SRVVLELOLW\WKDW�H[SRUW�JURZWK�PD\�VHW�XS�D�YLUWXRXV�FLUFOH�RI�JURZWK�LI�D�FRXQWU\�PDLQWDLQV�LWV�FRPSHWLWLYHSRVLWLRQ� LQ�ZRUOG� WUDGH��+RZHYHU��D� ILUVW�JODQFH� DW� WKH� DFWXDO� VLWXDWLRQ� UHYHDOV� WKH�GLIILFXOW\� RIDFKLHYLQJ� WKH� DYHUDJH� JURZWK� UDWH� WKDW� FKDUDFWHUL]HG� WKH� LPSRUW� VXEVWLWXWLRQ� SHULRG� �2FDPSR�������
7KH�HPSLULFDO�DQDO\VLV�LV�EDVHG�RQ�WZR�VHWV�RI�GDWD�FRUUHVSRQGLQJ�WR�GLIIHUHQW�WLPHV�LQ�WKHUHIRUPV¶� LPSOHPHQWDWLRQ�� 7KH� SHULRGV� LQGLFDWHG� LQ� WDEOH� �� DUH� GLVFXVVHG� KHUH�� DQG� D� GLIIHUHQWSHULRG� WKDW� H[FOXGHV�SDUW�RI� WKH�����V� LV� SUHVHQWHG� LQ� DSSHQGL[�%��+RZHYHU��ERWK� VHWV� RI�GDWDFRQILUP�WKH�DQDO\VLV�GHYHORSHG�LQ�WKH�IROORZLQJ�VHFWLRQV�

7DEOH����7LPLQJ�RI�UHIRUPV
&RXQWU\ %HIRUH�5HIRUP $IWHU�5HIRUP$UJHQWLQD �����±����� �����������%UD]LO �����±����� �����������&KLOH �����±����� �����������&RORPELD �����±����� �����������0H[LFR �����±����� �����������3HUX �����±����� �����������8UXJXD\ �����±����� �����������6RXUFH��%DUEDUD�6WDOOLQJV DQG�:LOVRQ�3HUHV��*URZWK��(PSOR\PHQW��DQG�(TXLW\��7KH� ,PSDFW�RI� WKH�(FRQRPLF�5HIRUPV� LQ�/DWLQ$PHULFD� DQG� WKH� &DULEEHDQ�� 1HZ� <RUN�� %URRNLQJV�(FRQRPLF� &RPPLVVLRQ� IRU� /DWLQ� $PHULFD� DQG� WKH� &DULEEHDQ� �(&/$&�������� -RVHSK� 5DPRV�� ³1HR�OLEHUDO� VWUXFWXUDO� UHIRUPV� LQ� /DWLQ� $PHULFD�� WKH� FXUUHQW� VLWXDWLRQ´�� &(3$/� 5HYLHZ�� 1R�� ���/&�*������3���6DQWLDJR��&KLOH� $XJXVW������

$V� WKH� UHJLRQ� KDV� RSHQHG� XS�� LW� KDV� ZLWQHVVHG� D� ODUJH� LQFUHDVH� LQ� ERWK� H[SRUWV� DQGLPSRUWV��([SRUWV�URVH�IURP�������WR����DIWHU�HFRQRPLF�UHIRUPV�ZHUH�LPSOHPHQWHG��2Q�WKH�RWKHUKDQG��LW�LV�DSSDUHQW�WKDW�WKH�WUDGH�EDODQFH�LV�VWLOO�D�VHULRXV�FRQVWUDLQW�RQ�*'3�JURZWK��VHH�ILJXUH��DQG� WDEOH� ���� (PSLULFDO� HYLGHQFH� DOVR� VKRZV� WKDW� WKH� DYHUDJH� JURZWK� UDWH� RI� *'3� GHFUHDVHGEHWZHHQ�WKH�SUH��DQG�SRVW�UHIRUP�SHULRGV�DQG�WKDW�WKH�WUDGH�GHILFLW�ZLGHQHG��VHH� ILJXUH�����7KHUROH� SOD\HG� E\� WKH� EDODQFH� RI� SD\PHQWV� DV� D� GHWHUPLQDQW� RI� GRPHVWLF� HFRQRPLF� SHUIRUPDQFHHPHUJHG�FOHDUO\� LQ� WKH�SRVW�UHIRUP�SHULRG� �0RUHQR�%ULG�� ������3pUH]�DQG�0RUHQR�%ULG�������)UHQNHO�DQG�*RQ]iOH]��������+ROODQG��9LOHOD�9LHLUD�DQG�&DQXWR���������$Q�DFWXDO� JURZWK� UDWHKLJKHU� WKDQ� WKH� EDODQFH�RI�SD\PHQWV�FRQVWUDLQHG� UDWH� SURGXFHV� D� EDODQFH�RI�SD\PHQWV� GHILFLW�7KXV��VXFK�D�VLWXDWLRQ�FDQ�UHVXOW�LQ�WKH�EXLOG�XS�RI�D�KXJH�WUDGH�GHILFLW�
� :LWKLQ�WKLV�JHQHUDOL]HG�WUHQG�LQ�WKH�UHJLRQ��WKH�FDVH�RI�&KLOH�VWDQGV�RXW��7KH�&KLOHDQ�H[SHULHQFH�LV�FRQVLGHUHG�DSDUDGR[� LQ� DW� OHDVW� VRPH�RI� WKH� KHWHURGR[� OLWHUDWXUH� RQ� LQWHUQDWLRQDO� WUDGH� DQG� JURZWK��,QGHHG�� EHWZHHQ� WKH�PLG�����V�DQG�WKH�HQG�RI�WKH�����V��&KLOH�H[SHULHQFHG�DQ�LPSUHVVLYH�UDWH�RI�JURZWK�IRU�D�FRXQWU\�ZKRVH�H[SRUW�YHFWRUFRQVLVWHG�DOPRVW�H[FOXVLYHO\�RI�QDWXUDO�UHVRXUFH�EDVHG�SURGXFWV�DQG�VWDQGDUGL]HG�FRPPRGLWLHV�FKDUDFWHUL]HG�E\�ORZLQFRPH�HODVWLFLW\�RI�GHPDQG�� OHW�DORQH� WKH�IDFW� WKDW� WKH�SURGXFWLRQ� VWUXFWXUH�ZDV� XQGHUJRLQJ�D�GH�LQGXVWULDOL]DWLRQSURFHVV��0RUH�UHFHQWO\��WKH�FRXQWU\¶V�JURZWK�KDV�QRW�EHHQ�DV�VWURQJ�DQG�VWUXFWXUDO�GLIILFXOWLHV� DUH�HPHUJLQJ� LQ� WKHH[SRUW�VHFWRU�LQ�WHUPV�RI�FUHDWLQJ�QHZ�HPSOR\PHQW��GLYHUVLI\LQJ�PDQXIDFWXUHG�FRPPRGLWLHV�DQG�RU�GHYHORSLQJ�ORFDOWHFKQRORJLFDO�DQG�SURGXFWLYH�OLQNDJHV��0RJXLOODQVN\��������
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7KH� WUHQG� RI� WKHVH� DJJUHJDWH� YDULDEOHV� UHIOHFWV� WKH� UHLQIRUFHPHQW� RI� D� VSHFLDOL]DWLRQSDWWHUQ�WKDW�VWLOO�IRFXVHV�RQ�SURGXFW�OLQHV�LQ�ZKLFK�WKH�UHJLRQ�KDV�DGYDQWDJHV�LQ�WHUPV�RI�QDWXUDOUHVRXUFHV�DQG�FKHDS�ODERXU��2UWKRGR[�DXWKRUV�DUJXHG�D�SULRUL�WKDW�WUDGH�OLEHUDOL]DWLRQ�DQG�PDUNHWGHUHJXODWLRQ�ZRXOG�DXWRPDWLFDOO\�EULQJ�DERXW�D�VKLIW�LQ�WKH�/DWLQ�$PHULFDQ�SURGXFWLRQ�VWUXFWXUH��,Q�IDFW��ZLWKLQ�WKLV�JHQHUDO�SLFWXUH��LW�FDQ�EH�REVHUYHG�WKDW�PRVW�/DWLQ�$PHULFDQ�HFRQRPLHV�KDYHIROORZHG� WKH� H[SHFWHG� SDWK�� FKDQJLQJ� WKHLU� VSHFLDOL]DWLRQ� RQ� WKH� EDVLV� RI� WKHLU� IDFWRUHQGRZPHQWV��QDWXUDO�UHVRXUFHV�DQG�ODERXU��*HRJUDSKLFDOO\��WZR�VHSDUDWH�SDWWHUQV�DSSHDU�WR�KDYHHPHUJHG�IRU�0H[LFR�DQG�WKH�&HQWUDO�$PHULFDQ�FRXQWULHV��RQ�WKH�RQH�KDQG��DQG�6RXWK�$PHULFD�RQ� WKH� RWKHU�� 7KH� 6RXWK� $PHULFDQ� FRXQWULHV� KDYH� LQWHQVLILHG� WKHLU� VSHFLDOL]DWLRQ� LQ� QDWXUDOUHVRXUFHV�DQG�VWDQGDUGL]HG�FRPPRGLWLHV��7KHVH�DUH�QRZ�KLJKO\�FDSLWDO�LQWHQVLYH�LQGXVWULHV�ZLWKORZ�GRPHVWLF�YDOXH�DGGHG��)LUPV�SURGXFLQJ�IRU�ORFDO�PDUNHWV�±�ZKLFK�DUH� ODERXU�LQWHQVLYH�DQGHQJLQHHULQJ�LQWHQVLYH� ±� KDYH� VXIIHUHG� PRVW� IURP� WUDGH� OLEHUDOL]DWLRQ� DQG� PDUNHW� GHUHJXODWLRQLQLWLDWLYHV��&RQYHUVHO\��FRXQWULHV�VXFK�DV�0H[LFR�DQG�WKH�&HQWUDO�$PHULFDQ�QDWLRQV�KDYH�JUHDWO\JOREDOL]HG� WKHLU� PDQXIDFWXULQJ� DQG� DVVHPEO\� DFWLYLWLHV� EDVHG� RQ� FKHDS� ODERXU�� 7KH� VWUXFWXUDOIHDWXUHV� RI� WKH� VSHFLDOL]DWLRQ� SDWWHUQ� KDYH� DIIHFWHG� WKH� FDSDFLW\� WR� DFKLHYH� HTXLOLEULXP� RQ� WKHFXUUHQW�DFFRXQW��.DW]�DQG�6WXPSR��������

� $V�$QQH�.UXHJHU�KDV�DUJXHG��³,QVRIDU�DV�GHYHORSLQJ�FRXQWULHV�DUH�UHODWLYHO\�DEXQGDQWO\�HQGRZHG�ZLWK�XQVNLOOHGODERXU�DQG�UHODWLYHO\�VKRUW�RI�FDSLWDO��WUDGH�ZLWK�RWKHU�/'&V�LV�OLNHO\�WR�LQFUHDVH�WKH�LPEDODQFH�LQ�IDFWRU�DYDLODELOLW\�ZKHUHDV�WUDGH�ZLWK�WKH�GHYHORSHG�FRXQWULHV�PD\�VHUYH�DV�D�PHDQV�RI�H[FKDQJLQJ�DEXQGDQW�IDFWRUV�IRU�VFDUFH�RQHV´�.UXHJHU�� ������� ,Q� WKLV� UHVSHFW�� WUDGH� OLEHUDOL]DWLRQ� ZRXOG� VWUHQJWKHQ� WKH� UHJLRQ¶V� FRPSDUDWLYH� DGYDQWDJHV� E\DOORFDWLQJ� UHVRXUFHV� IRU� WKHVH�SURGXFWLRQ�DFWLYLWLHV� DQG�ZRXOG� WKXV�ERRVW�GHPDQG� IRU� XQVNLOOHG� ODERXU��QDUURZ� WKHZDJH�JDS� DQG� UHGXFH� WKH�DQWL�H[SRUW� ELDV�RI� WKH� LPSRUW� VXEVWLWXWLRQ� HUD�� GXULQJ�ZKLFK� WKH� ODERXU� IDFWRU� KDG�EHHQXQGHUXVHG��$QQH�.UXHJHU�KDV�DOVR�VWDWHG��³:KDW�LV�DOUHDG\�FOHDU�LV�WKDW�WKH�ILQGLQJV�RI�WKH�FRXQWU\�VWXGLHV�VXSSRUWWKH�YLHZ�WKDW�DOWHULQJ�WUDGH�VWUDWHJLHV�WRZDUG�JUHDWHU�H[SRUW�RULHQWDWLRQ�ZLOO�FHUWDLQO\�EH�FRQVLVWHQW�ZLWK�WKH�REMHFWLYHRI� ILQGLQJ�PRUH� HPSOR\PHQW� RSSRUWXQLWLHV��VFHSWLFLVP EDVHG� RQ� WKH�/HRQWLHI 3DUDGR[� RU� IDFWRU�PDUNHW� GLVWRUWLRQFRQVLGHUDWLRQV�GRHV�QRW�VHHP�WR�EH�ZDUUDQWHG´��.UXHJHU��������
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)LJXUH����,PSRUWV�DQG�H[SRUWV�LQ�WKH�SRVW�UHIRUP�SHULRG��DQQXDO�JURZWK�UDWHV�
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/DWLQ�$PHULFDDIWHU�UHIRUP

/DWLQ�$PHULFD�EHIRUH�UHIRUP

$UJHQWLQD%UD]LO
&KLOH&RORPELD 0H[LFR

3HUX

8UXJXD\

6RXUFH��(&/$&��(FRQRPLF�&RPPLVVLRQ�IRU�/DWLQ�$PHULFD�DQG�WKH�&DULEEHDQ���1RWH��,PSRUW�DQG�H[SRUW�JURZWK�UDWHV�IRU�HDFK�SHULRG��EHIRUH�DQG�DIWHU�UHIRUP��VHH�WDEOH����DUH�FDOFXODWHG�ZLWK�XQZHLJKWHG�DYHUDJHV��DQG�HDFK�SRLQW�DERYH�WKH����GHJUHH�OLQH�UHSUHVHQWV�WKH�SRVW�UHIRUP�SHULRG��HYHQ�WKH�\HDU�������

��2

)LJXUH����*URZWK�DQG�WUDGH�EDODQFH�
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6RXUFH��(&/$&��(FRQRPLF�&RPPLVVLRQ�IRU�/DWLQ�$PHULFD�DQG�WKH�&DULEEHDQ���1RWH��7UDGH�EDODQFH�DQG�LQFRPH�JURZWK�IRU�HDFK�SHULRG��DUH�FDOFXODWHG�XVLQJ�WKH�DYHUDJH�ZHLJKWHG�E\�FRXQWU\�GLPHQVLRQV�
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3UHELVFK�FRQFHSWXDOL]HG� WKH�EDODQFH�RI�SD\PHQWV�HIIHFWV�RI�GLIIHUHQFHV� LQ� VSHFLDOL]DWLRQDQG�WKH�LQFRPH�HODVWLFLW\�RI�GHPDQG�IRU�GLIIHUHQW�W\SHV�RI�SURGXFWV�LQ�WKH�ZRUOG�HFRQRP\��,W�LVJHQHUDOO\� UHFRJQL]HG� DQG� DJUHHG� WKDW� WKH� LQFRPH� HODVWLFLW\� RI� GHPDQG� IRU� PRVW� SULPDU\FRPPRGLWLHV�LV�ORZHU�WKDQ�WKDW�IRU�PDQXIDFWXUHG�SURGXFWV��2Q�DYHUDJH��WKH�HODVWLFLW\�LV�SUREDEO\OHVV�WKDQ����PHDQLQJ�WKDW�D�GHFUHDVLQJ�SURSRUWLRQ�RI�LQFRPH�LV�VSHQW�RQ�WKRVH�FRPPRGLWLHV��,Q�WKHWZR�FRXQWU\�� WZR�FRPPRGLW\� FDVH�� WKH� ORZHU� LQFRPH� HODVWLFLW\� RI� GHPDQG� IRU� SULPDU\FRPPRGLWLHV�ZLOO�PHDQ�WKDW�IRU�D�JLYHQ�LQFUHPHQW�LQ�ZRUOG�LQFRPH��WKH�EDODQFH�RI�SD\PHQWV�RISULPDU\�FRPPRGLW\�SURGXFLQJ�GHYHORSLQJ� FRXQWULHV�ZLOO� DXWRPDWLFDOO\� GHWHULRUDWH�YLV�j�YLV� WKHEDODQFH�RI�SD\PHQWV�RI�GHYHORSHG�FRXQWULHV�WKDW�SURGXFH�DQG�H[SRUW�LQGXVWULDO�JRRGV��7KLUOZDOO�������� $W� D� PRUH� JHQHUDO� OHYHO�� 3DVLQHWWL� ������� DUJXHV� WKDW� WKH� VSHFLILF� IHDWXUHV� RI� DVSHFLDOL]DWLRQ� SDWWHUQ� DUH� UHIOHFWHG� E\� WKH� HODVWLFLW\� RI� GHPDQG� IRU� LPSRUWV�� ZKLFK� LV� DQDSSUR[LPDWLRQ�RI� WKH�GLIIHUHQFHV�EHWZHHQ�GRPHVWLF�DQG�IRUHLJQ�FRQVXPSWLRQ�SDWWHUQV��7KXV�� LQWKH�SUHVHQW�FDVH��ZKHUH�/DWLQ�$PHULFD�VSHFLDOL]HV�LQ�NQRZOHGJH�SRRU�JRRGV�ZKLOH�LWV�LPSRUWV�DUHDVVRFLDWHG�ZLWK�KLJKHU�NQRZOHGJH�FRQWHQW��LPSRUW�HODVWLFLW\�DQG�WKH�FKDQJH�REVHUYHG�LQ�LW�GXULQJWKH�SRVW�UHIRUP�SHULRG�FDQ�EH�H[SHFWHG�WR�VKRZ�DQ�DV\PPHWU\�
�� 7KH�ORZ�JURZWK�WUDS�DQG�LWV�VWUXFWXUDO�GHWHUPLQDQWV

7KH� PRGHO� LQWURGXFHG� DERYH� FDQ� EH� FRQVLGHUHG� D� VRUW� RI� �WKHRUHWLFDO� DEDFXV�� ZKLFKUHSURGXFHV� GLIIHUHQW� VFHQDULRV� FKDUDFWHUL]HG� E\� VSHFLILF� OLQNDJHV� EHWZHHQ� WHFKQRORJ\� JDSV�GHPDQG�IRU�LPSRUWV�DQG�JURZWK�UDWHV��$VVXPLQJ�WKDW�WKH�VSHFLDOL]DWLRQ�SDWWHUQ�LV�JLYHQ��GLIIHUHQWVFHQDULRV� FDQ�EH� UHSUHVHQWHG�RQ� WKH�EDVLV� RI� KRZ� WKH� G\QDPLFV�RI� SURGXFWLYLW\� UDWHV� DQG� WKHLULQWHUSOD\�LQWHUDFW�ZLWK�WKH�JURZWK�UDWH��VHH�WDEOH����
7DEOH����7KHRUHWLFDO�DEDFXVRI�WKH�WUDGH�PXOWLSOLHU3DWWHUQ 7UDGH�PXOWLSOLHU 6WUXFWXUDO�GHWHUPLQDQWV

9LUWXRXV �!H\
,QFRPH�JURZV�IDVWHU�WKDQ�H[SRUWV��7KH�GRPHVWLFFDSDFLW\�WR�UHGXFH�WKH�WHFKQRORJ\�JDS�LV�JUHDWHU�WKDQWKH�LQFUHDVH�LQ�WKH�LQFRPH�HODVWLFLW\�RI�LPSRUWV�

6WDEOH � H\
,QFRPH�JURZV�DW�WKH�VDPH�UDWH�DV�H[SRUWV��7KHGRPHVWLF�FDSDFLW\�WR�UHGXFH�WKH�WHFKQRORJ\�JDSRIIVHWV�WKH�FRXQWU\¶V�LPSRUW�UHTXLUHPHQWV�

9LFLRXV ��H\
,QFRPH�JURZV�VORZHU�WKDQ�H[SRUWV��3RRU�FDSDFLW\�WRUHGXFH�WKH�WHFKQRORJ\�JDS�DQG�IDVW�JURZWK�LQ�LPSRUWUHTXLUHPHQWV�



��

,Q�/DWLQ�$PHULFD��WKH�WUDGH�PXOWLSOLHU�GHFOLQHG�DIWHU�WKH�OLEHUDOL]DWLRQ�SURFHVV��GURSSLQJWR�OHVV�WKDQ���� $�YLFLRXV SDWWHUQ�RI�H[SRUW�OHG�JURZWK�KDV�EHHQ�HVWDEOLVKHG�LQ�PRVW�FRXQWULHV�RIWKH� UHJLRQ��7KHLU�PXOWLSOLHU�PRYHG� IURP������ WR� ����� EHWZHHQ� WKH� SUH�UHIRUP� DQG� SRVW�UHIRUPSHULRGV��7KH�YLFLRXV� FLUFOH� WKDW�ZDV� VHW�XS�EHWZHHQ�H[SRUW� JURZWK� DQG� LQFRPH� JURZWK� OHG� WKHUHJLRQ� LQWR� D� ORZ� JURZWK� WUDS �VHH� ILJXUH� �� DQG� WDEOH� ���� 7KLV� FRQWUDVWV� VKDUSO\� ZLWK� WKHH[SHULHQFH� RI� VRPH� $VLDQ� HFRQRPLHV�� VXFK� DV� .RUHD�� ZKHUH� WKH� WHFKQRORJLFDO� PXOWLSOLHU� KDVLQFUHDVHG�LQ�UHFHQW�GHFDGHV��
7KH�GDWD�DQG�WKH�UHVXOWV�RI�DSSO\LQJ�WKH�WUDGH�PXOWLSOLHU�HTXDWLRQ�DUH�SUHVHQWHG�LQ�WDEOH���,Q� DOO� FRXQWULHV� WKH� DFWXDO� UDWH� RI� JURZWK� LV� KLJKHU� WKDQ� WKH� EDODQFH�RI�SD\PHQWV� HTXLOLEULXPJURZWK�UDWH��7KHVH�UHVXOWV�DUH�UHIOHFWHG�LQ�WKH�WUDGH�EDODQFH�VLWXDWLRQ�REVHUYHG�LQ�WKH�SRVW�UHIRUPSHULRG��0RVW�FRXQWULHV�KDG�EXLOW�XS�VXUSOXVHV�DW�WKH�EHJLQQLQJ�RI�WKH�SHULRG��1RZ��WKH�VXUSOXVHVKDYH� EHHQ� UHGXFHG� DQG�RU� WUDQVIRUPHG� LQWR� GHILFLWV�� 0RUHRYHU�� GHILFLWV� KDYH� LQFUHDVHG� DW� DQDFFHOHUDWHG� UDWH�� ,Q� WKLV� FDVH�� VWUDWHJLHV� IRU� ILQDQFLQJ� WKH� WUDGH� GHILFLW� LQ� WKH� ORQJ� UXQ� DQGSUHVVXUHV�RQ�WKH�H[FKDQJH�UDWH�ZLOO�EH�WKH�RXWFRPH�RI�GLIIHUHQFHV�EHWZHHQ�WKH�DFWXDO�JURZWK�UDWHDQG�WKH�EDODQFH�RI�SD\PHQWV�FRQVWUDLQHG�JURZWK�UDWH�
7KLV�VLWXDWLRQ�LV�URRWHG�LQ�WKH�FKDUDFWHULVWLFV�RI�WKH�VSHFLDOL]DWLRQ�SDWWHUQ�DQG��SDUWLFXODUO\�LQ�WKH�ZHDN�SURJUHVV�PDGH�LQ�UHGXFLQJ�WKH�WHFKQRORJ\�JDS��$OWKRXJK�/DWLQ�$PHULFD�KDV�UHGXFHGWKH�SURGXFWLYLW\�JDS��WKH�UHGXFWLRQ�KDV�QRW�EHHQ�DV�ODUJH�DV�WKH�LQFUHDVH�LQ�LPSRUW�HODVWLFLW\�� ,QSDUWLFXODU��ZKHQ�D�FRXQWU\�VWDUWV�RXW�ZLWK�D�ZLGH�WHFKQRORJ\�JDS�� LW�LV�WKH�UHGXFWLRQ�RI� WKLV�JDSWKDW� ZLOO� UHVXOW� LQ� WKH� FOHDUHVW� LPSURYHPHQW� LQ� WKH� GRPHVWLF� UHODWLYH� JURZWK� UDWH� �WKDW� LV�� DQLQFUHDVH�LQ�<���+RZHYHU��LI�WKH�GHPDQG�IRU�LPSRUWV�LQFUHDVHV�DW�D�KLJKHU�UDWH��WKH�SRVLWLYH�HIIHFWRI� UHGXFLQJ� WKH� WHFKQRORJ\� JDS� LV� QHXWUDOL]HG� DQG�RU� HOLPLQDWHG�� 7KLV� LV� WKH� FDVH� LQ� /DWLQ$PHULFD�� ZKHUH� WKH� UHGXFWLRQ� RI� WKH� WHFKQRORJ\� JDS� ZDV� QRW� HQRXJK� WR� RIIVHW� WKH� VWULNLQJLQFUHDVH� LQ� LPSRUW� HODVWLFLW\��$V� LQ� WKH� 3UHELVFK�6LQJHU� FDVH�� WKH� QHJDWLYH� LPSDFW� RQ� GRPHVWLF

� < LV�FDOFXODWHG�ZLWK� UHVSHFW� WR� WKH�8QLWHG�6WDWHV��ZKLFK� LQ� WKLV� FDVH� LV� WKH� WHFKQRORJLFDO� IURQWLHU��+RZHYHU�� WKLVUHVXOW�GRHV�QRW�FKDQJH�LI�ZH�FRQVLGHU�PRUH�GLUHFW�FRPSHWLWRUV�VXFK�DV�.RUHD��VHH�WKH�IROORZLQJ�QRWH��� 7KH� WUDGH� PXOWLSOLHU� IRU� .RUHD� URVH� IURP� ����� WR� ����� EHWZHHQ� ���������� DQG� ����������� ,Q� WKLV� FDVH�� LW� LVLQWHUHVWLQJ� WR� QRWH� WKDW� WKH� WHFKQRORJLFDO�PXOWLSOLHU� LQFUHDVHG� DQG�� DW� WKH� VDPH� WLPH�� WKH� HODVWLFLW\� RI� GHPDQG� IRULPSRUWV� GHFUHDVHG�� 7KXV�� D� YLUWXRXV SDWWHUQ� ZDV� HVWDEOLVKHG�� 7KHVH� FRQWUDVWV� EHWZHHQ� /DWLQ� $PHULFD� DQG� .RUHDVKRXOG�EH�VHHQ� LQ� WHUPV�RI�.RUHD¶V�VWDWXV� DV�DQ�HFRQRP\� WKDW�KDV� FRQVROLGDWHG� WKH�XSJUDGLQJ�RI� LWV� WHFKQRORJLFDOFDSDELOLWLHV� LQ� WKH�SDVW� IHZ� GHFDGHV��2QH�IDFW� WKDW� H[SODLQV� WKH� GLIIHUHQFHV� EHWZHHQ� /DWLQ� $PHULFD� DQG�.RUHD� LVUHODWHG� WR� WKH�FRQFHSW�RI�VHOHFWLYH� LQWHUYHQWLRQ��GHULYHG�IURP� WKH�H[SHULHQFHV�RI�GHYHORSPHQWDOLVW� DSSURDFKHV��)RUH[DPSOH�� RQH� RI� WKH� NH\V� WR� WKH� VXFFHVV� RI� WKLV� DSSURDFK� KDV� EHHQ� WKH� DELOLW\� WR� SURJUDPPH WKH� OHYHO� DQGFRPSRVLWLRQ�RI�QRQ�FRPSHWLWLYH�LQWHUPHGLDWH�DQG�FDSLWDO�JRRGV��DV�LQ�6RXWK�.RUHD��ZKHUH�TXRWDV��GLUHFWHG�FUHGLW�DQGWDUJHWLQJ�ZHUH�XVHG�LQ�RUGHU�WR�VHOHFW� WKRVH�LQGXVWULHV� WKDW�ZHUH� WR�SURYLGH� IRUHLJQ�H[FKDQJH� WKURXJK�H[SRUWV��7KHLQGXVWULHV�ZKRVH�H[SRUWV�ZHUH�SURPRWHG�ZHUH�WKRVH�LQ�ZKLFK�WKH�FRXQWU\�SRVVHVVHG�D�VWDWLF�FRPSDUDWLYH�DGYDQWDJH�ZKHUHDV�WKH�LQGXVWULHV�ZKLFK�HQMR\HG�D�SURWHFWLYH�SROLF\�ZHUH�VXEMHFW�WR�WKH�UHTXLUHPHQW�WKDW�WKH\�VKRXOG�GHYHORS�DG\QDPLF�FRPSDUDWLYH�DGYDQWDJH��7KXV��DW�WKH�DJJUHJDWH�OHYHO��LW�ZDV�DOVR�SRVVLEOH�WR�REWDLQ�D�EDODQFHG�SRUWIROLR�LQWHUPV� RI� VRXUFHV� DQG� XVHV� RI� IRUHLJQ� H[FKDQJH� $PRQJ� WKH� LQGXVWULHV� WKDW� ZHUH� VXSSRUWHG� WR� KHOS� WKHP� GHYHORSG\QDPLF� FRPSDUDWLYH� DGYDQWDJHV�� LW� VHHPV� WKDW� WKH� PDMRU� DFWRUV� LQ� WHFKQRORJLFDO� OHDUQLQJ� KDYH� EHHQ� ODUJH� EXVLQHVVJURXSV�±�WKH�FKDHEROV�±�ZKLFK�ZHUH�DEOH�DW�D�YHU\�HDUO\�VWDJH�RI�GHYHORSPHQW�WR�LQWHUQDOL]H�VNLOOV�IRU� WKH�VHOHFWLRQ�RIWHFKQRORJLHV� DFTXLUHG� IURP� DEURDG�� WKHLU� HIILFLHQW� XVH� DQG� WKHLU� DGDSWDWLRQ� DQG�� QRW� PXFK� ODWHU�� ZHUH� DEOH� WR� JURZLPSUHVVLYH�HQJLQHHULQJ�FDSDELOLWLHV� �.LP���������7KLV�SURFHVV�KDV� EHHQ� IXUWKHU� VXSSRUWHG�E\� D� VHW� RI� LQVWLWXWLRQV� DQGQHWZRUNV�IRU�LPSURYLQJ�DQG�XSJUDGLQJ�KXPDQ�UHVRXUFHV��$PVGHQ��������� 7KH�LQFUHDVH�LQ�LPSRUW�HODVWLFLW\�LV�REVHUYHG�RYHU�WKH�ORQJ�WHUP��,W�LV�QRW�D�WUDQVLWRU\�SKHQRPHQRQ�GXH�WR�LQFRPHFKDQJHV��EXW�PDLQO\�DQ�HIIHFW�RI�WKH�VSHFLDOL]DWLRQ�SDWWHUQ�
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LQFRPH�LV�UHSUHVHQWHG�DV�D�FRPELQDWLRQ�RI�DGYHUVH�VWUXFWXUDO�FRQGLWLRQV��D�IDVW�LQFUHDVH�LQ�LQFRPHHODVWLFLW\�DQG�D�VORZ�UHGXFWLRQ�RI�WKH�WHFKQRORJ\�JDS�
$QRWKHU�ILQGLQJ�FRQFHUQV� WKH�OLQN�EHWZHHQ�H[SRUWV�DQG�JURZWK�ZKHQ�H[SRUWV�DUH�GULYHQH[RJHQRXVO\�E\�JURZWK�LQ�GHYHORSHG�FRXQWULHV��7KXV��LI�WKH�WUDGH�PXOWLSOLHU�GHFUHDVHV�RYHU�WLPH�WKH�VDPH�UDWH�RI�JURZWK�LQ�GRPHVWLF�LQFRPH�FDQ�EH�DFKLHYHG�RQO\�LI�H[SRUWV�LQFUHDVH�DW�D�KLJKHUUDWH�� 0RUHRYHU�� D� VORZGRZQ� LQ� WKH� JURZWK� RI� ZRUOG� GHPDQG� IRU� D� FRXQWU\¶V� H[SRUWV� DQG� DUHGXFWLRQ�RI�WKH�PXOWLSOLHU�ZLOO�DPSOLI\�WKH�QHJDWLYH�LPSDFW�RQ�LQFRPH�JURZWK�

)LJXUH����7KH�WUDGH�PXOWLSOLHU�LQ�WKH�/DWLQ�$PHULFDQ�FRXQWULHV
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$UJHQWLQD %UD]LO &KLOH &RORPELD 0H[LFR 3HUX 8UXJXD\ /DWLQ�$PHULFD
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6RXUFH��(&/$&��(FRQRPLF�&RPPLVVLRQ�IRU�/DWLQ�$PHULFD�DQG�WKH�&DULEEHDQ���1RWH��(DFK�SRLQW�UHSUHVHQWV�WKH�WUDGH�PXOWLSOLHU�LQ�WKH�SUH��DQG�SRVW�UHIRUP�SHULRGV��
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7DEOH����7KH�VWUXFWXUDO�FKDQJH�LQ�/DWLQ�$PHULFD �EHIRUH�DIWHU�UHIRUP�
%HIRUH�UHIRUP $IWHU�UHIRUP &RXQWULHV

,PSRUW�HODVWLFLW\� 7HFK��JDS�PXOWLSOLHU ,PSRUW�HODVWLFLW\ 7HFK��JDS�PXOWLSOLHU
����������� ����������� $UJHQWLQD ����� ���� ���� ��������������� ����������� %UD]LO ���� ���� ���� ��������������� ����������� &KLOH ���� ���� ���� ��������������� ����������� &RORPELD ���� ���� ���� ��������������� ����������� 0H[LFR ���� ���� ���� ��������������� ����������� 3HUX ����� ����� ���� ��������������� ����������� 8UXJXD\ ���� ����� ���� ����

%HIRUH�UHIRUP $IWHU�UHIRUP
� �H � �H� �\ � �\

7DEOH����*URZWK�UDWH�DQG�WUDGH�EDODQFH�DSSOLHG�WR�WKH�PRGHO��DIWHU�UHIRUP�
$IWHU�UHIRUP &RXQWULHV

$FWXDO�JURZWK�UDWH %DODQFH�RI�SD\PHQWV�HTXLOLEULXP�JURZWK�UDWH )LUVW�\HDU /DVW�\HDU 'LIIHUHQFH����������� $UJHQWLQD ���� ���� ����� ������ ����������������� %UD]LO ���� ���� ����� ������ ����������������� &KLOH ���� ���� ����� ����� ����������������� &RORPELD ���� ���� ����� ������ ����������������� 0H[LFR ���� ���� ����� ����� ����������������� 3HUX ���� ���� ����� ������ ����������������� 8UXJXD\ ���� ���� ����� ������ ������

7UDGH�EDODQFH����*'3�

$W�WKH�DJJUHJDWH�OHYHO�WKH�G\QDPLFV�RI�SURGXFWLYLW\�JURZWK�DUH�WKH�UHVXOW�RI�RYHUODSSLQJSKHQRPHQD�� 3URGXFWLYLW\� JURZWK� KDV� QRW� EHHQ� IDVW� HQRXJK�� QRU� KDV� WKH� UHVWUXFWXULQJ� RI� WKHSDWWHUQ�RI�SURGXFWLRQ� VSHFLDOL]DWLRQ� LQYROYHG�HQRXJK�KLJK�YDOXH�DGGHG� DFWLYLWLHV�� WR� HQDEOH� WKHUHJLRQ¶V�FRXQWULHV�WR�DWWDLQ�D�VLJQLILFDQW�LPSURYHPHQW�LQ�WKHLU�LQWHUQDWLRQDO�FRPSHWLWLYHQHVV��7KHWHFKQRORJ\�JDS�KDV�EHHQ�UHGXFHG�RQO\�LQ�WLJKWO\�FLUFXPVFULEHG�SURGXFWLRQ�HQFODYHV��DQG�D�QHZGXDOLVP�KDV�EHFRPH�PRUH�YLVLEOH�LQ�WKH�SURGXFWLRQ�V\VWHP��$W�WKH�VDPH�WLPH��/DWLQ�$PHULFD�KDVUDGLFDOO\�PRGLILHG�WKH�SDWWHUQ�RI�WHFKQRORJ\�DFFXPXODWLRQ�DQG�NQRZOHGJH�GLIIXVLRQ�DFURVV�ILUPVDQG�VHFWRUV��6XFK�FKDQJHV�DUH�JLYLQJ�ULVH�WR�D�FRPSOH[�SURFHVV�RI�³GHVWUXFWLRQ´�RI�GHHSO\�URRWHGIRUPV�RI�SURGXFWLRQ�RUJDQL]DWLRQ�DQG�RI� LQVWLWXWLRQV�� DQG� JUDGXDOO\� �DQG� SDLQIXOO\�� IRUFLQJ� WKHFRXQWULHV� WR� HVWDEOLVK� DQ� RXWZDUG�RULHQWHG� DQG� GHUHJXODWHG� LQFHQWLYH� UHJLPH� DQG� D� SURGXFWLRQV\VWHP�VSHFLDOL]LQJ�LQ�DFWLYLWLHV�ZLWK�ORZ�NQRZOHGJH�FRQWHQW��(&/$&��������
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�� 8QGHUVWDQGLQJ�WKH�PLFURHFRQRPLF�VRXUFHV�RI�WHFKQRORJ\�JDSV
7KLV� VHFWLRQ�EULHIO\� RXWOLQHV� WKRVH� FKDUDFWHULVWLFV�ZKLFK�� DW� D�PRUH�PLFUR� OHYHO�� H[SODLQWKH�SDWWHUQ�RI�WHFKQRORJ\�DFFXPXODWLRQ�DQG�NQRZOHGJH�GLIIXVLRQ��IRU�HPSLULFDO�HYLGHQFH�DQG�DQDQDO\WLFDO�IRUPDOL]DWLRQ��VHH�&LPROL�DQG�.DW]��������DQG�(&/$&��������������

�D� 1HZ�GXDOLVP�RI�WKH�SURGXFWLRQ�V\VWHP,Q�WKH�ILUVW�SODFH��WKH�ZHDN�OLQN�EHWZHHQ�H[SRUWV�DQG�JURZWK�UHIOHFWV�D�QHZ�GXDOLVP�LQ�WKHSURGXFWLRQ�V\VWHP�DQG�LQ�WKH�SDWWHUQ�RI�WHFKQRORJ\�DFFXPXODWLRQ��7KH�EHQHILWV�RI�PRGHUQL]DWLRQKDYH�EHHQ�YHU\�XQHYHQO\�GLVWULEXWHG��0DQ\�SURGXFWLRQ�DFWLYLWLHV�KDYH�EHHQ�VHULRXVO\� GLVUXSWHGE\�WUDGH�OLEHUDOL]DWLRQ�DQG�E\�WKH�PDVVLYH�LQIORZ�RI�LPSRUWV��SDUWLFXODUO\�LQ�WHFKQRORJ\�LQWHQVLYHILHOGV�� ZKLFK� KDYH� UDSLGO\� EHJXQ� WR� GH�YHUWLFDOL]H WKHLU� SURGXFWLRQ� RUJDQL]DWLRQ� WHFKQRORJLHV�UHSODFLQJ� GRPHVWLFDOO\�SURGXFHG� LQWHUPHGLDWH� LQSXWV� ZLWK� FKHDSHU� �DQG� VRPHWLPHV� EHWWHU�LPSRUWHG�RQHV�DQG�UHRUJDQL]LQJ�WKHPVHOYHV�PRUH�DV�DVVHPEO\�W\SH�RSHUDWLRQV�EDVHG�RQ�D�PXFKKLJKHU� XQLW� LPSRUW� FRQWHQW�� 7KH� KHWHURJHQHLW\� RI� UHVSRQVHV� KDV� EHHQ� TXLWH� GUDPDWLF�� QRW� RQO\DFURVV� SURGXFWLRQ� VHFWRUV�� EXW� DOVR� DFURVV� LQGLYLGXDO� ILUPV�ZLWKLQ� QDUURZO\� GHILQHG� LQGXVWULHV�7KXV�� IDLOXUH�DQG�VXFFHVV� WHQG� WR�RFFXU� VLGH�E\� VLGH� HYHQ�ZLWKLQ� WKH� VDPH�SURGXFWLRQ� DFWLYLW\�7KH� VKDUH� RI� ³ODUJH´� ILUPV� ±� HLWKHU� ORFDO� VXEVLGLDULHV� RI� WUDQVQDWLRQDO� FRUSRUDWLRQV� RUGRPHVWLFDOO\�RZQHG� FRQJORPHUDWHV� ±� LQ� *'3� LQFUHDVHG� VLJQLILFDQWO\� GXULQJ� WKH� DGMXVWPHQWSURFHVV��ZKLOH�FRXQWOHVV�60(V�ZHUH�IRUFHG�WR�H[LW�WKH�PDUNHW�DOWRJHWKHU�
2QO\�D�YHU\�VPDOO�JURXS�RI�PRGHUQL]HG�H[SRUW�ILUPV�DUH�EHFRPLQJ�JOREDO�LQ�WHUPV�RI�WKHLUSURGXFWLRQ�RULHQWDWLRQ�DQG�WKHLU�FDSDFLW\�WR�DFTXLUH�IRUHLJQ�WHFKQRORJ\�LQ�LQWHUQDWLRQDO�QHWZRUNV�7KH�PDMRULW\�DUH�PXFK�OHVV�HIILFLHQW��DQG�WKLV�WHQGV�WR�EUHDN�GRZQ�ORFDO�QHWZRUNLQJ�DFWLYLWLHV�DQGKROG� EDFN� NQRZOHGJH� GLIIXVLRQ�� 7KH� PRGHUQL]HG� ILUPV� DUH�� LQ� IDFW�� FKDUDFWHUL]HG� E\� IHZHUOLQNDJHV� ZLWK� GRPHVWLF� LQVWLWXWLRQV� RI� KLJKHU� HGXFDWLRQ� DQG� ZLWK� ORFDO� UHVHDUFK� FHQWUHV� DQGODERUDWRULHV�� $OWKRXJK� XQLYHUVLWLHV� KDYH� VRXJKW� WR� LPSURYH� DQG� FUHDWH� OLQNDJHV� ZLWK� WKHSURGXFWLRQ� V\VWHP�� WKH\� DUH� KLQGHUHG� E\� WZR� IDFWRUV�� WKHLU� RZQ� EXUHDXFUDWLF� RUJDQL]DWLRQ� DQGWKHVH�ILUPV¶�GHPDQG�IRU�NQRZOHGJH�IURP�LQVWLWXWLRQV�DQG�UHVHDUFK�FHQWUHV�ORFDWHG�DEURDG��7KLV�LVDOVR� WUXH� RI� WKH� PDTXLOD� LQGXVWU\� LQ� 0H[LFR� DQG� &HQWUDO� $PHULFD�� 7KH� ³PDTXLOD� LQQRYDWLRQV\VWHP´�PDLQO\�VXSSRUWV�DQG�VWLPXODWHV�QHWZRUNLQJ�DFWLYLWLHV�ZLWK�ILUPV�DQG�LQVWLWXWLRQV�ORFDWHGDEURDG�� WKXV� UHLQIRUFLQJ� WKH� NQRZOHGJH� DQG� WHFKQRORJLFDO� DGYDQWDJHV� RI� WKH� GHYHORSHGHFRQRPLHV�

�E� 6SHFLDOL]DWLRQ�LQ�SURGXFWV�ZLWK�ORZ�NQRZOHGJH�FRQWHQW)ROORZLQJ�WKH�WUDGH�UHIRUPV��WKH�ODUJHVW�HFRQRPLHV�LQFUHDVHG�WKHLU�VKDUH�RI�SURGXFWLRQ�LQVHFWRUV�VXFK�DV�WHOHFRPPXQLFDWLRQV��HQHUJ\��QDWXUDO�UHVRXUFH�SURFHVVLQJ�LQGXVWULHV�WKDW�SURGXFHLQGXVWULDO� FRPPRGLWLHV� �VXFK� DV� SXOS� DQG� SDSHU�� LURQ� DQG� VWHHO�� YHJHWDEOH� RLO�� HWF���� PDTXLODLQGXVWULHV��HOHFWURQLFV��WHOHYLVLRQ�VHWV�DQG�YLGHR�HTXLSPHQW��HWF���DQG�WKH�VRPHZKDW�VSHFLDO�FDVHRI�WKH�DXWRPRWLYH�LQGXVWU\��ZKLFK�KDV�HQMR\HG�VSHFLDO�SURWHFWLRQ�IURP�WKH�ZDYH�RI�OLEHUDOL]DWLRQ�2WKHU� LQGXVWULHV�� VXFK� DV� IRRWZHDU�� JDUPHQWV� DQG� IXUQLWXUH�� DQG� LQGXVWULHV� WKDW� SURGXFHHQJLQHHULQJ��DQG�NQRZOHGJH�LQWHQVLYH�SURGXFWV��FDSLWDO�JRRGV��DJULFXOWXUDO�PDFKLQHU\��PDFKLQHWRROV��SKDUPDFHXWLFDOV���KDYH�VHHQ�WKHLU�VKDUH�GHFOLQH�WKURXJKRXW�WKH�FRQWLQHQW�



��

0RVW�/DWLQ�$PHULFDQ�HFRQRPLHV�KDYH�WKXV�VSHFLDOL]HG�RQ�WKH�EDVLV�RI�WKHLU�DEXQGDQFH�RIIDFWRU� HQGRZPHQWV�� QDWXUDO� UHVRXUFHV� DQG� ODERXU��$QRWKHU� UHOHYDQW� LVVXH� LV� WKH� UROH� SOD\HG� E\ODUJH�GRPHVWLF�ILUPV�DQG�VXEVLGLDULHV�RI�PXOWLQDWLRQDO�HQWHUSULVHV��01(V��WKDW�KDYH�IROORZHG�WKHLQWHUQDWLRQDO� SDWWHUQ� LQ� WHUPV� RI� SURGXFW� VSHFLDOL]DWLRQ� DQG� WHFKQRORJ\� DEVRUEHG� IURP� IRUHLJQHFRQRPLHV�� 6XEVLGLDULHV� RI� 01(V�� ZKRVH� SURGXFWLRQ� LV� PDLQO\� FRQFHQWUDWHG� LQ� VWDQGDUGL]HGSURGXFWV�±�SDUWLFXODUO\�PRWRU�YHKLFOHV��RWKHU�FRQVXPHU�GXUDEOHV�DQG�WUDGLWLRQDO�PDQXIDFWXUHV�±�KDYH�DGRSWHG�WKH� WHFKQRORJLHV�GHYHORSHG�E\� WKHLU�SDUHQW� FRPSDQLHV� LQ� LQGXVWULDOL]HG�FRXQWULHV�7KH�SHUIRUPDQFH�RI�ODUJH�GRPHVWLF�ILUPV�FDQQRW�EH�XQGHUVWRRG�ZLWKRXW�WDNLQJ�LQWR�DFFRXQW�WKHLUOHDUQLQJ�HIIRUWV�GXULQJ� WKH� LPSRUW�VXEVWLWXWLRQ�SKDVH�� ,W�ZDV�GXULQJ� WKDW�SHULRG� WKDW� WKHVH� ILUPVGHYHORSHG� HFRQRPLHV� RI� VFDOH� WR� HQDEOH� WKHP� WR� FRPSHWH� LQ� WKH� LQWHUQDWLRQDO�PDUNHW� DIWHU� WKHHFRQRP\� ZDV� RSHQHG� XS�� 7KLV� LQYROYHG� WKH� DGRSWLRQ� RI� SODQV�� EOXHSULQWV� DQG� GHVLJQV� IRU� WKHGRPHVWLF�PDUNHW�� DV�ZHOO� DV� HIIRUWV� WR� LPSURYH� RUJDQL]DWLRQ� DQG� LQFUHDVH� SURGXFWLRQ� FDSDFLW\�([DPSOHV� RI� VXFK� ILUPV� LQFOXGH� ODUJH� JURXSV� LQ� WKH� FKHPLFDOV�� EUHZLQJ� DQG� JODVV� FRQWDLQHUVHFWRUV�� ZKLFK� QRW� RQO\� LQFUHDVHG� WKHLU� SURGXFWLRQ� FDSDFLW\� EXW� DOVR� FDUULHG� RXW� UHVHDUFK� DQGGHYHORSPHQW� �5	'�� DFWLYLWLHV� WR� VXSSRUW� WKH� ILUPV¶� NQRZOHGJH� EDVH� GXULQJ� WKH� LPSRUWVXEVWLWXWLRQ�SKDVH�
7KH� ORQJ�WHUP� DFFXPXODWLRQ� RI� ORFDO� WHFKQRORJLFDO� FDSDFLW\� KDV� EHHQ�KDPSHUHG� E\� WKHUHSODFHPHQW�RI�HQJLQHHUV�ZLWK�PDFKLQHV� LQ� WKH�SURFHVV�RI� UHRUJDQL]LQJ�SURGXFWLRQ��2EYLRXVO\�VRPH� RI� WKH� HQJLQHHULQJ� DFWLYLWLHV� FDUULHG� RXW� LQ� SODQW� GXULQJ� WKH� LPSRUW� VXEVWLWXWLRQ� SHULRG�HLWKHU� WR� H[WHQG� WKH� OLIH� F\FOH� RI� ROG� PDFKLQHV� RU� WR� SHUIRUP� WHFKQLFDO� DFWLYLWLHV�� DUH� QRZ³HPERGLHG´� LQ� WKH� QHZ� SLHFHV� RI� HTXLSPHQW� DQG� KDYH� EHHQ� UHQGHUHG� XQQHFHVVDU\�� VR� WKDWIUHTXHQWO\� WKH� HQJLQHHUV� DQG� WHFKQLFLDQV� LQYROYHG� LQ� VXFK� DFWLYLWLHV� FDQ� EH� GURSSHG� IURP� WKHSD\UROO�� 6LPLODUO\�� HQWLUH� 5	'� DQG� SURMHFW� HQJLQHHULQJ� GHSDUWPHQWV� FDQ� EH� HOLPLQDWHG� ZKHQILUPV�EHFRPH�SDUW�RI�ZRUOGZLGH�LQWHJUDWHG�SURGXFWLRQ�V\VWHPV�DQG�5	'�DQG�HQJLQHHULQJ�HIIRUWVDUH� WUDQVIHUUHG� WR� KHDGTXDUWHUV�� 7KH� VDPH� LV� REVHUYHG� LQ� WKH� FDVH� RI� SXEOLF� ILUPV� SURYLGLQJWHOHFRPPXQLFDWLRQV�� HOHFWULFLW\� DQG� WUDQVSRUW� VHUYLFHV�� ZKLFK�� DIWHU� SULYDWL]DWLRQ�� GLVFRQWLQXHGWKHLU�GRPHVWLF�5	'�DQG�HQJLQHHULQJ�GHSDUWPHQWV�DQG�UHOLHG� LQVWHDG�RQ� WKHLU� UHVSHFWLYH�FHQWUDORIILFHV�IRU�WHFKQRORJ\�DQG�HQJLQHHULQJ�VHUYLFHV��7KHVH�FKDQJHV�LQ�WKH�RUJDQL]DWLRQ�RI�SURGXFWLRQLQYROYH� WKH� ³GHVWUXFWLRQ´� RI� KXPDQ� FDSLWDO� DQG� GRPHVWLF� WHFKQRORJLFDO� FDSDELOLWLHV� DQG� WKHLUUHSODFHPHQW� ZLWK� FDSLWDO� ³HPERGLHG´� LQ� QHZ� WHFKQRORJ\� DQG�ZLWK� IRUHLJQ�VXSSOLHG� 5	'� DQGHQJLQHHULQJ�VHUYLFHV��6RPH�RI�WKH�VNLOOV�DQG�WHFKQRORJLFDO�FDSDELOLWLHV�UHQGHUHG�UHGXQGDQW�E\�WKHQHZ�SURGXFWLRQ�RUJDQL]DWLRQ�DUUDQJHPHQWV� FDQ� DQG�KDYH�EHHQ�VXFFHVVIXOO\� WUDQVIHUUHG� WR�RWKHUDUHDV� RI� WKH� HFRQRP\� ±� WR� D� QHZO\� HPHUJLQJ� DQG� UDSLGO\� H[SDQGLQJ� VRIWZDUH� LQGXVWU\�� IRUH[DPSOH�±�EXW� WKHUH�DUH�FOHDU�GLIIHUHQFHV�DFURVV�QDWLRQV��UHJLRQV�DQG�LQGXVWULHV�LQ� WKH�H[WHQW� WRZKLFK�VXFK�UHGHSOR\PHQW�KDV�DFWXDOO\�WDNHQ�SODFH�
,QFUHDVLQJ� UHWXUQV� DVVRFLDWHG� ZLWK� NQRZOHGJH� JHQHUDWLRQ�� ZKHQ� DSSOLHG� WR� WKH� /DWLQ$PHULFDQ�SURGXFWLRQ�VWUXFWXUH��SURGXFH�D�ZLGHQLQJ�RI�WKH�WHFKQRORJ\�JDS�IRU�WKH�YDVW�PDMRULW\RI�SURGXFWLYH�DFWLYLWLHV��UHVXOWLQJ�LQ�D�SDWWHUQ�RI�SURGXFWLRQ�VSHFLDOL]DWLRQ�VWURQJO\�ELDVHG�DJDLQVWGRPHVWLF� NQRZOHGJH� JHQHUDWLRQ�� 7KLV� SURFHVV� PHDQV� WKDW�� ZKLOH� /DWLQ� $PHULFD� GRHV� DFWLYHO\SDUWLFLSDWH� LQ� WKH� JOREDOL]DWLRQ�RI�SURGXFWLRQ�� LWV� SDUWLFLSDWLRQ� LQ� WKH� JOREDOL]DWLRQ�RI� VFLHQWLILFDQG� WHFKQRORJLFDO� DFWLYLWLHV� LV� YHU\� OLPLWHG�� $V� FRPSDQLHV� WUDQVIHU� RQO\� VRPH� RI� WKHLU� 5	'DFWLYLWLHV�WR�/DWLQ�$PHULFD��WKH�SUHVHQW�FRQFHQWUDWLRQ�RI�FRUSRUDWH�5	'�FDQ�EH�H[SHFWHG�WR�OHDG�E\� DQG� ODUJH�� WR� HYHQ� VKDUSHU� LQWHUQDWLRQDO� GLVSDULWLHV� LQ� WHFKQRORJLFDO� GHYHORSPHQW�� 7KHLQWHUQDWLRQDOL]DWLRQ�RI�5	'�LV�FDUULHG�RXW�ZLWKLQ�GHYHORSHG�HFRQRPLHV�DQG�UHJLRQV�ZLWK�DOUHDG\�
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SURYHQ�WHFKQRORJLFDO�DGYDQWDJHV��7HFKQRORJLFDO�FRRSHUDWLRQ�EHWZHHQ�ILUPV�VHHPV��LQ�SUDFWLFH��WRH[FOXGH�ILUPV�WKDW�GR�QRW�DOUHDG\�KDYH�DQ�HVWDEOLVKHG�UHSXWDWLRQ�ZLWKLQ�WKH�GHYHORSHG�HFRQRPLHV�7KLV� YLHZ� LV� VXSSRUWHG� E\� WKH� UHVXOWV� REWDLQHG� LQ� HPSLULFDO� VWXGLHV� RQ� WKH� RUJDQL]DWLRQ� RIUHVHDUFK�DFWLYLWLHV�LQ�PXOWLQDWLRQDO�ILUPV��ZKLFK�FOHDUO\�VKRZ�WKDW�HYHQ�PXOWLQDWLRQDO�FRPSDQLHVSHUIRUP�PRVW�RI�WKHLU�LQQRYDWLYH�DFWLYLWLHV�LQ�WKHLU�KRPH�FRXQWU\�
�� &RQFOXVLRQV

7KH�UHJLRQ�KDV�VORZO\�QDUURZHG�WKH�SURGXFWLYLW\�JDS�DQG�HQKDQFHG�WKH�FRPSHWLWLYHQHVVRI� LWV� H[SRUW� VHFWRUV�� +RZHYHU�� WKH� UHGXFWLRQ� RI� WKLV� JDS� ZDV� QRW� HQRXJK� WR� RIIVHW� WKHH[WUDRUGLQDU\� LQFUHDVH�LQ�WKH�HODVWLFLW\�RI�GHPDQG�IRU� LPSRUWV��VR�WKDW� WKH�WUDGH�PXOWLSOLHU��\�H�GHFOLQHG�EHWZHHQ�WKH�SUH��DQG�SRVW�UHIRUP�SHULRGV��,Q�DGGLWLRQ��WKH�DFWXDO�JURZWK�UDWH�ZDV�KLJKHUWKDQ� WKH� EDODQFH�RI�SD\PHQWV�FRQVWUDLQHG� JURZWK� UDWH�� DQG�PRVW� FRXQWULHV� KDYH� H[SHULHQFHG� DGHFUHDVH� LQ� WKHLU� EDODQFH�RI�SD\PHQWV� VXUSOXV� DQG�RU� DQ� LQFUHDVH� LQ� WKHLU� EDODQFH�RI�SD\PHQWVGHILFLW�
$�YLFLRXV�SDWWHUQ�RI�H[SRUW�OHG�JURZWK�LV�XQGHU�ZD\�LQ�PRVW�FRXQWULHV�RI�WKH�UHJLRQ��:KDWLV� PRUH�� LW� DOVR� VHHPV� WKDW� WKH� PHFKDQLVP� WKDW� KDV� EHHQ� VHW� XS� EHWZHHQ� H[SRUW� JURZWK� DQGLQFRPH�JURZWK�KDV�OHG�WKH�UHJLRQ�LQWR�D�ORZ�JURZWK�WUDS�
7KH�PDLQ�UHDVRQ� IRU� WKLV� OLHV� LQ� WKH�VWUXFWXUH�RI� WKH�SURGXFWLRQ�V\VWHP�DQG� LQ�PRGHV�RISURGXFLQJ� DQG� GLIIXVLQJ� WHFKQLFDO� FKDQJH�� $� GXDO� VWUXFWXUH� KDV� DULVHQ� LQ� ZKLFK� SURGXFWLYLW\LPSURYHV�LQ�YHU\�VPDOO�HQFODYHV�DQG�IHZ�OLQNDJHV�DUH�JHQHUDWHG�ZLWK�WKH�UHVW�RI�WKH�V\VWHP��7KLVSDWWHUQ�GRHV�QRW�DOORZ�D�KLJKHU�LQFUHDVH�DQG�EHWWHU�GLIIXVLRQ�RI�NQRZOHGJH�DQG�WHFKQLFDO�FKDQJH�0RUHRYHU�� WKH� SRRU� GLIIXVLRQ� RI� 5	'� DFWLYLWLHV� DQG� WKH� UHSODFHPHQW� RI� ORFDO� VRXUFHV� RINQRZOHGJH�DUH�UDGLFDOO\�UHGXFLQJ�RSSRUWXQLWLHV�IRU�QDUURZLQJ�WKH�WHFKQRORJ\�JDS�
7KH� HFRQRPLF� UHIRUPV� UHYHDOHG� WKH� FRPSDUDWLYH� DGYDQWDJHV� RI� WKH� /DWLQ� $PHULFDQHFRQRPLHV��7KXV��D�SDWWHUQ�RI�VSHFLDOL]DWLRQ�EDVHG�RQ�DOORFDWLYH�HIILFLHQF\�DQG�VWDWLF�DGYDQWDJHVSUHGRPLQDWHV� LQ�PRVW�FRXQWULHV��&RQYHUVHO\��G\QDPLF�DGYDQWDJHV� UHTXLUH� WKH�GHYHORSPHQW� DQGGLIIXVLRQ� RI� WHFKQLFDO� DQG� RUJDQL]DWLRQDO� LQQRYDWLRQV� DQG� GHSHQG� LQFUHDVLQJO\� RQ� DFFHVV� WRDGYDQFHG� OLQNDJHV� EHWZHHQ� ILUPV� DQG� NQRZOHGJH� IORZV�� $V� D� UHVXOW�� RSHQQHVV� WR� WUDGH� KDVSURGXFHG� D� GLVMRLQWHG� VWUXFWXUH� WKDW� LV� XQDEOH� WR� GLIIXVH� WHFKQRORJLFDO� FDSDELOLWLHV� ORFDOO\� WRSURGXFH� DQ� RYHUDOO� LPSURYHPHQW� DFURVV� ILUPV� DQG� VHFWRUV�� $VVXPLQJ� DOVR� WKDW� WHFKQRORJLFDORSSRUWXQLWLHV� YDU\� DFURVV� SURGXFWV� DQG� VHFWRUV�� WKH� VSHFLDOL]DWLRQ� SDWWHUQ� WKURXJK� WKH� UHYHDOHGGLIIHUHQFHV�LQ�LQFRPH�HODVWLFLWLHV�GHWHUPLQH�LQ�ODWR�VHQVR WKH�SRRU�RSSRUWXQLWLHV�IRU�JURZWK�RI�WKHUHJLRQ�
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$SSHQGL[�$
7KH�PDLQ�HTXDWLRQ�FDQ�EH�REWDLQHG�RQ� WKH�EDVLV�RI� WKH� IRUHLJQ� WUDGH�PXOWLSOLHU� FRQFHSWGHYHORSHG�E\�+DUURG���������.DOGRU��������������DQG�7KLUOZDOO���������WKDW�LV�� [���\ �� �H ��,Q&LPROL��'RVL� DQG�6RHWH� ������� DQG�&LPROL� �������� WKLV� H[SUHVVLRQ� KDV� EHHQ� IXUWKHU� GHYHORSHGZLWK�WKH�LQFRUSRUDWLRQ�RI�D�SUR[\�IRU�WKH�WHFKQRORJ\ JDS� �<���WKXV��WKH�WUDGH�PXOWLSOLHU�PD\�EHH[SUHVVHG�E\� [\ �� ��� H\ �
7KLV� ODVW� H[SUHVVLRQ� LV�EDVHG�RQ� WKH� IROORZLQJ�DVVXPSWLRQV��7R�REWDLQ� DQ� H[SUHVVLRQ�RIWKH� EDODQFH�RI�WUDGH� HTXLOLEULXP� FRQGLWLRQ�� ZH� PXVW� QRZ� VSHFLI\� WRWDO� GRPHVWLF� LPSRUWV� DQGH[SRUWV��7KHVH�DUH�H[SUHVVHG�E\�0�DQG�(��ZKHUH�0�LV�WKH�WRWDO�GHPDQG�IRU�LPSRUWV�LQ�WKH�KRPHFRXQWU\�DQG�(�LV�WKH�KRPH�FRXQWU\¶V�H[SRUWV��L�H���WKH�GHPDQG�IRU�LPSRUWV�LQ�WKH�IRUHLJQ�FRXQWU\��7KH� WUDGH� HTXLOLEULXP� FRQGLWLRQ�PHDVXUHG� LQ� RQH� FXUUHQF\� LV� WKHQ�0 (�� RU�� ZKHQ� WKLV� LQLWLDOFRQGLWLRQ�LV�JLYHQ��WKH�EDODQFH�RI�SD\PHQWV�HTXLOLEULXP�RQ�FXUUHQW�DFFRXQW�FDQ�EH�H[SUHVVHG�E\ P� ¡ LQ� WHUPV�RI� JURZWK� UDWHV��7R� REWDLQ� DQ� H[SUHVVLRQ� RI� WKH� WUDGH�PXOWLSOLHU��ZH�PXVW� QRZVSHFLI\�LPSRUWV�DQG�H[SRUWV��8VLQJ�VWDQGDUG�GHPDQG�WKHRU\��LPSRUWV�PD\�EH�WKXV�VSHFLILHG�DV�DPXOWLSOLFDWLYH� IXQFWLRQ� RI� GRPHVWLF� LQFRPH�� 7KXV�� 0 \H�� ZKHUH� H LV� WKH� LQFRPH� HODVWLFLW\� RIGHPDQG� IRU� LPSRUWV� DQG� \� LV� GRPHVWLF� LQFRPH�� ([SRUW� GHPDQG� PD\� DOVR� EH� H[SUHVVHG� DV� DPXOWLSOLFDWLYH�IXQFWLRQ�LQ�ZKLFK�WKH�DUJXPHQWV�DUH�ZRUOG�LQFRPH��\��DQG�WKH�WHFKQRORJLFDO�JDSPXOWLSOLHU��\���([SRUWV�PD\�EH�H[SUHVVHG�E\�( \E\�� ,Q�DFFRUGDQFH�ZLWK� WKH�VWUXFWXUDOLVW�YLHZ�3UHELVFK��������%DFKD��������0F&RPELH�DQG�7KLUOZDOO���������ZH�FDQ�DUJXH�WKDW�WR�PDLQWDLQ�DQLQFRPH� OHYHO� HTXDO� WR� WKDW� RI� GHYHORSHG� HFRQRPLHV�� /DWLQ� $PHULFD� PXVW� UHGXFH� LWV� LQFRPHHODVWLFLW\�RI�GHPDQG�IRU�LPSRUWV�RU�QDUURZ�WKH�WHFKQRORJ\�JDS��WKDW�LV��\H �\E\��'LIIHUHQWLDWLQJLW�� D� G\QDPLF� YHUVLRQ� RI� WKH� PXOWLSOLHU� LV� REWDLQHG�� ��%�\�\� w w \\H �� 6XEVWLWXWLQJ
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